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JTO IIpoM3Be/ieHUe pacIpocTpaHseTcs 10 CBOOOLHOU JymileH3UM Creative Commons Attribution-
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http://creativecommons.org/licenses/by-nc-sa/3.0/deed.ru muau II0 II04YTe, OTIPAaBUB IIUCHMO B
opra"Husaruio Creative Commons 1o agpecy: PO Box 1866, Mountain View, CA 94042, USA.
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ITpeguciioBue

Jlo6po 10KastoBaTh BO BTOpoe u3zaHue Pro Git. IlepBoe u3gaHue OBLIO OIyOJHMKOBAHO OoJiee
JeThIpex JieT HasaZl. C TexX IOp MHOroe M3MEHWJIOCh, HO MHOTHE Ba’KHbIE€ BeI[M OCTAJHUCh
Hen3MeHHBL. X0Ts 60/ILIIMHCTBO K/II0UEeBBIX KOMaH/ U KOHIIEIIITUH T0-TIpesKHeMYy paboTaroT, Tak
KaK KOoMaHJja, paspabaTsiBaromias aapo Git, paHTacTuuecKUM 06pa3oM OCTaBJIsIeT BCE 06paTHO
COBMECTHUMBIM, IIPOU30IIII0 HECKOJIBKO CYII[eCTBEHHBIX NOIIOJHEHUN U N3MeHEeHUH B co00IIecTBe
BOKpyr Git. Bropoe u3gaHWe IPU3BAaHO 0003HAUUTH 3TH U3MEHEHUs U OOHOBUTH KHUTY IJIS
IIOMOIIT HOBUYKaM.

Korgma g mucasn IepBoe m3faHue, Git elé ObI OTHOCUTEIbHO CJI0KHBIM B HCIIOJIH30BAaHUHU U
IIOAXO/MJI JIUIIH JIJIS HAaCTOSINX XaKepoB. 1 X0TS B HEKOTOPHIX CO0OIecTBax OH yrKe HauWHaJl
HabupaTb 0060pOTHI, eMy OBLIO JajeKO 0 CerOAHSAIIHEN pacHpoCTpaHEHHOCTHU. C TeX IIOp ero
IIPUHSJIO IpaKTHUUeCKH BCE COOOIIeCTBO CBOOGOMHOTO IIpOrpaMMHOro ob6ecriedeHus. Git gocTur
HEeBEPOSITHOro Iporpecca B Windows, B3pbIBHBIMH TeMIIaMH IOJIYYHJI TpaduuecKui nHTepderic
IJ1s1 BcexX ILIAaTGOPM, HOJHEPIKKY Cpeji paspaboTKU M CTasl MCII0JIb30BaThbCca B O6m3Hece. Pro Git
JeThIpexXJIeTHEHN TaBHOCTHU HUYEro II000HOT0 He I1ofo3peBasl. OHa U3 IJIaBHBIX IleJlel U3JaHus
— 3aTPOHYTH B Git coobI1lecTBe ITU pyOeKU.

Coo6111ecTBO CBOOOIHOTO IIPOrPaMMHOTO 0bOecIieyeHUsI TOXKe KCIIBITaJ0 B3PBIBHOM pocT. Korma s
JIeT IIATh HasaJ BIlepBble CeJl IIMCaTh KHUIY (IlepBas BepcHsd II0TpeboBajsia BpeMeHH), S KakK pas
Havasl paboTaTh B KPOXOTHOM KOMIIaHMM, paspabaTeiBarollei cauT g Git XOCTUHIa IION
HazBaHUeM Iurxab. Ha MOMeHT IIy6JIMKalMu y caWTa OBLIO JIMIIb HECKOJIbKO ThICSIY
II0JIb30BaTeJlel U 4YeTBepo pas3paboTuukoB. Korma ’ke s IUINY 3TO IIpefuciaoBUe, ['MTXab
00BABIIAET O [eCATH MUJUIMOHAX pasMellleHHbIX IIPOeKTOB, OKOJIO IIATH MUJIMOHAX aKKayHTax
pa3paboTurKoB U 60siee 230 coTpyAHUKAX. ET0 MOXXKHO JIFOOUTH WJIX HEHAaBUJIeTh, B JIIDOOM CIy4dae
I'uTxab CHIbHeHIIUM 06pa3soM H3MeHMJI COOOIeCTBO CBOOOLHOrO IIPOrpaMMHOr0 0bOecIleueHus,
4TO OBLIIO e/1Ba MBICJIUMO, KOT/Ia s1 TOJIBKO CeJI IIUCATh IIepBoe U3aHue.

He60J1b111y10 YacTh UCXOJHOM BepcuH Pro Git g rmocBsaTHI ['nTXaby B KauecTBe IIpUMepa XOCTUHTIA,
C KOTOPBIM MHe HUKOI7Ia He 6b1710 0c060 yno6HO paboTaThk. MHe He CHJILHO HPaBUJIOCH ITHUCATH TO,
4To, I10-M0eMY, OBIJI0O PECYPCOM COODIIeCTBA, a TAK)Ke YIIOMHUHAThL B HEM 0 MOel KOMIIaHUU. MeHs
I10-IIpe’KHeMY BOJIHYET 3TO IIPOTUBOpeyYre, HO Ba’KHOCTh 'MTxaba B Git coobiecTBe H6eccriopHa.
BMmecTo Hekoero mpuMepa Git XOCTHHIA, S pellusl IIOCBATUTHL 3TOT pasjes KHUTH [eTaJlbHOMY
OIIMCAaHUI CyTH ['MTxaba U ero apPeKTUBHOMY UCIIOJIb30BAHUK. EC/IU BBl cOOUpaeTech y3HATh,
KakK I[oJb30BaThcad Git, TO yMeHHe II0JIb30BaTbCd ['UTXaboM JacT BaM BO3MOYKHOCTH
I10y4acTBOBAaTh B OTPOMHOM COOOIIlecTBe, [[eHHOM BHE 3aBHCUMOCTU OT BBIOpaHHOTO BaMu Git
XOCTHHTA.

JApyruM H3MeHeHHeM C MOMeHTa IIepBOM IyOJMKalluu CTaja paspaborka U pasButhe HTTP
IIPOTOKOJIA [IJIg ceTeBBIX Git TpaH3aKIui. 13 coo6pa’keHUN YIIPOIeHHs, 60JIbIIHHCTBO IIPUMePOB
U3 KHUTH OBbLIM Ilepefiesiadbl 3 SSH Ha HTTP.

BBIJI0O M3YyMUTEJBHO CMOTpPeThb, KaK 3a HECKOJbKO IIpolllefIIuX JieT Git BbBIpOC W3 BecbMa
HeB3pauyHOM CHUCTeMbl KOHTPOJII BepcUi 10 0e3yCJIOBHO JIMAUPYIOIIell B KOMMEPUECKOU U
HeKoOMMepuecKoM cdepax. S cuacmiuB, 4yTo Pro Git Tak XOpOIIO BBIIIOJHUJI CBOI paboTy,
0Ka3aBIIIMCh OJHUM U3 HEMHOTUX IIpe/ICTaBUTeJIeN YCIIeIITHOM U IIPU 3TOM IIOJTHOCTBIO0 OTKPBITOM
TeXHUYeCKOH JINTepaTypshl.



51 HaJler0Ch, BaM IIOHPABUTCS 3TO HOBOe U3aHue Pro Git.



IIposor oT bena Ctpayo6a

S mopcest Ha Git TI0CJIe IEPBOTO U3LAHUS 3TOM KHUTH. ITO U3MEHUJIO MOE IIpeJiCTaBJIeHHE O CTHUJIe
CO3/laHUS IPOrpaMMHOr0 obeclieyeHUs, KOTOpOe ObLIO OOJiee eCTeCTBEHHBLIM, YeM BCE, 4YTO S
BHU/IeJI 10 3Toro. K TOMy MOMEHTY $1 y»Ke HeCKOJIBKO JIeT ObLI pa3pab0TUYNKOM, HO 3TO IO3BOJIMIIO
MHe IIOUTH 110 APYyroMy, ropaszio 60jiee MHTepeCHOMY, ITyTH.

Celfyac, TOZBI CIIYCTs, S IIPUHHUMAI0 y4acTHe B peaJM3aljii OCHOBHBIX U3MeHeHUH B Git, paboTaa
B KpymHeuel Git-XOCTUHI KOMaHUH, IIyTelllecTBOBAJI 10 MUPY U y4WJI Jrofel Git. S mosro He
nymaJl, Korga CKOT CIIPOCHII MeHsI, X04Y JIH 51 II0y4acTBOBaTh B paboTe HaJl BTOPHIM HU3aHUEM.

Pa6oTaTh HaJ 3TOM KHUTOM OBLIO GOJILIIIMM YAOBOJILCTBHEM H UeCThIO JJIs1 MeHs. Hajeroch, oHa
IIOMO>KEeT BaM TaK ke KaK 1 MHe.
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and to my daughter Josephine, who will support me when I'm too old to know what’s going on. —

Scott



BcryiuieHue

Bbl cobupaeTech IIOTPAaTUThb HECKOJIbLKO HacOB CBOeHM >KH3HU, yuTasi o Git. /[laBaiiTe yjenum
MUHYTY Ha 00BsICHEHUe, YTO >Ke BBl IIOJIyUUTe. 3/leCh IIpe/iCTaBJIeHO KpaTKoe OIMCaHUe JecITU
IJIaB U TpeX IPUIOKeHUH TaHHOU KHUTH.

B I'maBe 1 MBI oxBaTuUM CucteMbl KoHTposst Bepcuii (VCS) 1 aswl Git. HUKaKUX TeXHUYeCKUX
HITy4eK, TOJIbKO TO, YTO, COOCTBEHHO, Takoe Git, IIoyeMy OH IIpHINEe Ha 3eMJII0 yyKe II0JIHYIO
CUCTeM KOHTPOJISA BepPCUU, UTO ero OT/IMYaeT U [I0UeMy TaK MHOTO JIIOJIeX UM II0JIb3YI0TCA. 3aTeM
MBI 00BSICHUM KaK BIIepBble CKauaTh U HACTPOUTH Git, ec/iv B Balllell CUCTEME ero elllé HeT.

B I's1aBe 2 MBI IIepeiIéM K 0CHOBaM HCII0JIb30BaHUA Git — Kak ucnosib3oBaTh Git B 80% ciay4yaes c
KOTOPBIMM BBl CTOJIKHETechb. Ilocse IIpOUTEHHS 3TOM IVIaBBI BBl CMOJXKeTe KJIOHHUPOBATh
PeIlo3uTOpPUH, CMOTPeTh U3MEHEHUS B UCTOPUU IIPOeKTa, U3SMeHITh Gaiiibl U MyOJIUKOBATH 3TU
usMeHeHus. Ecjii Ha 3TOM MOMEHTe KHHra CaMOIIPOM3BOJIBHO BOCILJIAMEHUTCS, BBI YKe
IOCTaTOYHO OLIeHUTe BpeMs, II0TpauyeHHOe Ha 3HaKOMCTBO C Git, 4TO6BI CXOAUTH 3a ellé OJHOU
KOITHEeH.

I'maBa 3 1po Mofesib BeTBJIeHUd B Git, 4acTO ONKUCHIBaeMyI0 KaK Kuulep-¢uday Git. OTcroza BBl
y3HaeTe, YTO Ha CaMOM Jiesie oyin4daeT Git oT 06p19HOro nakera. Korjma Bbl jourTaeTe, BO3SMOKHO,
BaM II0HaJ0OUTCA elllé HEMHOTO BpeMeHU Ha PasMBIIIEHHUs 0 TOM, KaK JKe Bbl CYII[eCTBOBAJIH /10
TOr0 Kak Git BeTBJIeHHe BOIIJIO B Ballly )KU3Hb.

I'maBa 4 omumrer Git Ha cepBepe. 3Ta IIaBa JJyId TeX U3 Bac, KTO X04eT HAaCTPOUTHL Git BHYTPHU
KOMIIaHMM HJM Ha COOCTBEHHOM CepBepe I COBMeCTHOM paboThl. Tak >Xe Mbl pasbepém
pasJuYHble HAaCTPOMKM XOCTHHIA, eC/JIM BBl IIPeAIIOYHTaeTe Jep>KaTh CepBep y KOro-HUOyAb

IPyTOTO.

B I's1aBe 5 MBI IeTaJIbHO PacCCMOTPUM BCEBO3MOJKHEBIE paclipefieieHHbIe paboyue IIPOIlecChl U TO,
Kak coBMelIlaTh ux c Git. ITocse 3TOM I71aBBI BBl Oy/leTe MacTePCKU CIIPABJIATHCS C MHOYKECTBOM
yAaJIeHHbIX PeIlo3UTOpUeB, paboTaTh C¢ Git Yepe3 IIOYTY, JIOBKO >KOHIVINPOBATh HECKOJIbKUMU
yIaJIeHHBIMHY BEeTBIMHU U HOBBIMH ITaTYaMH.

I'maBa 6 IlocBsAIeHa XOCTHUHIY I'MTXaba M ero MHCTpyMeHTaM. MbI pas6epéM perucrparjuio,
yIIpaBJIeHHEe YYeTHOM 3allUChI0, CO3JaHHe M HKCII0JIb30BaHHeE Git peIlro3sUTOpHeB, KaK BHOCUTH
BKJI&J| B Uy)KHe IIPOeKThl U KaK IIPUHUMATh Uy KOM BKJIAJ B COOCTBEHHBIH IIPOEKT, a TaK Ke
IIporpaMMHBIA HHTepeic [MTXaba U elfé MHOYKeCTBO MeJIoUeH, KOTOPBIHA 06JIerdaT BaM JKU3Hb.

I'maBa 7 1Ipo Aomo/iHUTeNbHBIe Git KOMaHABL 37eChb PacKpOIOTCA TeMbl OCBOEHUs ITyralolei
KOMaH/IbI reset, UCIIOJIb30BaHUSA OMHApPHOIO IIOMCKA IS HAXO0XKAeHUs 0aros, IIPaBKU HMCTOPUH,
HHCIIeKIIMHU KOoJa U MHOrue apyrue. IIo IIPOYTEHHUIO 3TOM IJIaBBEI BBI y)Ke CTaHeTe HaCTOAIHUM
macrtepoM Git.

I'maBa 8 0 HacTpolike cOGCTBEHHOTO Git OKpy’KeHUs, BK/IIOYAsd U IlepexXBaThIBAKOIINe CKPUIITHI,
IIPUMEHSIOININe WJIN TOOIIPSIOIIe 3aJaHHYI IIOJUTHKY, ¥ HCIIOJIb30BaHUE CIIeIUPUUECKUX
HaCTpoeK OKpYyKeHHUs, YT0Obl Bhl MOINIM paboTaTh TakK, KaK BaM XodeTcsa. K ToMy ke MBI
IIOTOBOPUM O COGCTBEHHBIX HabopaxX CKPHUITOB, PeaJU3yOINUX 33JaHHYI0 BaMU IIOJHUTHKY B
OTHOIIIEHUH KOMMHUTOB.



I'maBa 9 pas6epetcs ¢ Git ¥ APpyIrUMH CHCTeMaMU KOHTPOJIA BEPCUM, B TOM UYMCJIe UCII0JIb30BaHUe
Git B Mupe cucTeMbl KOHTPOJII Bepcud Subversion (SVN) u KoOHBepTalyio IIpoeKTOB B Git u3
IIPOYUX CHUCTeM. MHOIMe OpraHHW3aliiy BCE elllé MCIOJL3YIOT SVN M He COOMparTCd HUYEro
MeHSITh, HO K 3TOMy MOMEHTY BbI II03HaeTe BCI MOIb Git ¥ 9Ta IaBa Hay4dUT Bac, 4TO JlesIaTh
eCcJIM BaM II0 IIpesKHeMy IIPUXOJUTCA I10JIb30BaThCsa cepBepoM SVN. Tak ke MBI pacCKakeM Kak
UMIIOPTHUPOBAThH IIPOEKTHI U3 HECKOJIBKHUX IIPOYUX CHUCTEM, eCJIU Bbl YOe[UuTe BCeX IIPUCTYIIUTh K
pelIuTeTbHBIM JeCTBUSIM.

I';maBa 10 ymiy6sieTcsl B MpadHble U IIpeKpacHble ITyGMHBI BHYTpeHHOCTeH Git. Tellepb, KOIZa BB
3HaeTe Bcé 0 Git ¥ BUPTY03HO C HUM YIIpaBJisieTech, MO>KHO JJBUTAThCS JlasIbIlle U pa3obpaThes,
Kak Git XpaHUT CBOH 06BEKTHI, UTO TaKoe 06'beKTHast MO/leJIb, U3 Uero COCTOAT $aiyibl ITaKeToB,
KaKOBHI CepBepHBIe IIPOTOKOJIBI ¥ MHOTO€ Jipyroe. Ha IIpOoTshKeHUH Bcell KHUTU MBI Oy/ieM JJaBaTh
OTCBUIKH K 3TOH IJIaBe, Ha cJIydali, eCIM BaM 3aX0UeTCsI YIIIyOUThCs B fieTau. ECitu ske BaM, Kak U
HaM, MHTepecHee BCero TeXHUYecKasl peajn3aliyisi, To, BOSMOKHO, BaM 3aX04ueTcss Ha4aTb UMEHHO
C lecsITOM IaBbl. OCTaBUM 3TO Ha Ballle YyCMOTpPEHHE.

B IIpmioskeHHMH A MBI PacCCMOTPHUM IIpUMepbI UCII0JBb30BaHUA Git B pas/MYHBIX OKPY KEHUIX,
pasbepéM BapuaHTHI C pPa3jIMYHBIMU CpeJaMU pa3paboTKU U UHTepdeiicaMH, B KOTOPBIX BaM
MO’KeT 3aX0TeThCs II0IIP060BaTh Git U B KOTOPHIX 3TO BOOOIIle BOSMOXKHO. 3aIVITHUTE CHO/a, eCIU
BBl 3aTHTEPECOBaHbI B UCII0JIb30BaHUU Git B KOMaHJHOU CTPOKe, Visual Studio uim Eclipse.

B IIpuio>keHHMH B MBI U3y4UM CKPHUIITHL U paclIvupeHus Ay Git ¢ momolrero libgit2 u JGit. Eciu
Bbl 3aWHTEPecOBaHbl B HAIIMCAaHWU CJI0KHBIX M OBICTPBIX HHCTPYMEHTOB U HY)KJaeTeCh B
HU3KOYPOBHEBOM JIOCTYIIe K Git, BbI Hal/IETe 3/1eCb He0OX0 UMY MHGOPMAIIHIO.

HaKOHeLI, B HpPlJIO)KGHI/II/I C MBI 3aHOBO HpOﬁﬂeMCH yepe3 BCe OCHOBHBIE KOMaH/IbI Git m
BCIIOMHHUM, I€ 1 [IJIsd 4YeTr0 B KHHUI€ MBI UX IIPUMEHSIHN. Ecim BBI XOTHTE Y3HATh, Ile B KHUIE
HCIIOJ/IBb3yeTCd KOHKpPeTHas Git KOMaHId, MOKeTe IIOCMOTPETH 30eCh.

HauHéM >xe.



BBegeHue

JTa I1aBa 0 TOM, KaK HauaTh paboTy ¢ Git. BHagasie ©U3y4yrM OCHOBBI CCTeM KOHTPOJISI BEPCUH,
3aTeM IlepelIEM K TOMY, KaK 3amycTuUTh Git Ha Bamed OC U OKOHYATEJIbHO HACTPOUTH [JIS
paboTsl. B KOHITe IJIaBHI BEI YoKe OyzieTe 3HAaTh, UTO TaKoe Git ¥ IToueMy UM cjIeyeT I10JIb30BaThCs,
a TaKkyKe II0JIyYHUTe OKOHUYATeJIbHO HaCTPOEHHYIO /11 pab0Thl CUCTEMY.

O cucreMe KOHTPOJIS BepcHii

YTo TaKoe «CHUCcTeMa KOHTPOJIA BepCHM» U II0YeMy 3TO BaKHO? CHcTeMa KOHTPOJISI BEPCHUIL — 3TO
CHUCTeMa, 3allHUChIBalolllasd HU3MeHeHUsd B (aia Wiau Habop ¢aiiyioB B TeuyeHHe BpeMeHU U
I103BOJILIOIIAsl BEPHYTHCA I1037Ke K OIIpe/leIEHHOM BepCUU. /lJIs1 KOHTPOJIA Bepcui $paiiioB B 3TOHU
KHUTe B KaueCTBe IIpuMepa Oy/eT HUCII0Ib30BaThCd UCXOMAHBIN KO/ IIPOTPaMMHOI0 06ecIieyeHus,
XOTs Ha CaMOM Jiejle Bbl MOXKeTe MCII0/Ib30BaTh KOHTPOJIbL BePCHM IIPAKTHYECKH [JI JIFOOBIX
TUIIOB $aiIoB.

Ecyi BBI TpadUUecKUN WM Web-Tru3aliHep U XOTUTE COXPAHHUTh KaXKIYI BEPCHUI0 U300parkKeHUs
WIN MaKeTa (CKopee BCero, 3aX0TUTeE), CUCTeMa KOHTpoJId Bepcuii (1asee CKB) — Kak pa3 To, UTO
Hy’kHO. OHa I103BOJIZeT BepHYTh QaMyIbl K COCTOSIHHMIO, B KOTOPOM OHHU OBUIM 0 HM3MeHeHHUH,
BEPHYTH IIPOEKT K MCXOJHOMY COCTOSIHUIO, YBUJIETh U3MEHEHUs, YBUETh, KTO IIOCIEHUH MEHSLT
YTO-TO W BBI3BAJ ITP06JIEMY, KTO TIOCTaBHJI 33/Ia4y U KOTJla U MHOTOoe Jipyroe. Mcrosb3oBaHue CKB
TaKKe 3HAUMUT B IJIOM, UTO, eCJIM BBl CJIOMaJd YTO-TO KJIM IIOTepsUIN Qaiibl, BBl CIIOKOMHO
MOJKeTe BCE HCIpaBUTb. B [IOIIOJITHEHHMe KO BceMy BBl IIOJyYHUTe BCE 3TO 6e3 KaKUX-TH60
TOIIOTHUTEIHHBIX YCHUIHUH.

JIokasIbHBIE CHCTEeMBI KOHTPOJIS BepCHil

MHorue JIOJU B KauecTBe MeTOfa KOHTPOJISI BepCHUM INPUMEHSIOT KonHpoBaHHe GaiyioB B
OTHEJIPHYI0 AUPEKTOPHUI0 (BO3MOXKHO JaXKe, TUPEKTOPHUI0O C OTMETKOHM II0 BpEMEHH, eCJIH OHH
TOCTATOYHO CO0OpasUTeNbHEI). [aHHBIM IOAXOJ, OYeHb PacIpOCTPaHEH H3-3a €r0 IIPOCTOTEHI,
OJTHAKO OH HEBEPOSITHO CHJILHO II0/[BEP>KEH TIOSIBJIEHUIO OIIHMO0K. MO>KHO JIETKO 3a0bITh, B KAKOH
OUPEKTOPUU Bhl HAXOAUTECDH, U CIyYalfHO U3MEHUTH He TOT $paiyl UK CKOITUPOBATh He Te GaiIbl,
KOTOPBI€ BEI XOTEJIH.

/111 TOT0, YTOOBI PEIUTh 3Ty IIP06JIeMy, IIPOTPaMMUCTHI JaBHBIM-JaBHO pa3paboTaau JoOKaJbHbIe
CKB c 1mpocTo¥ 6a3oi [aHHBIX, KOTOpas XpaHUT 3allMCh O BCeX H3MeHeHUsIX B ¢aniax,
OCYIIeCTBJIASL TeM CaMbIM KOHTPOJIb PeBU3UI.



Local Computer

Checkout Version Database
File Version 3
|
Version 2
|
Version 1

PucyHok 1. JIOKA/bHblI KOHMPOAb 8epPCUll.

Opuoti u3 nonyaapHbIX CKB 6pwia cucteMa RCS, KoTopasg M CerofHs pacIipoCTpaHseTCs CO
MHOTMMU KOMIIbIOTepaMHy. RCS XpaHUT Ha JucKe HaOOpPEI ITaTyell (pasjuuuil Mexxay ¢pairaMu) B
criefaJibHOM QopMarTe, IIPUMeHss KOTOpble OHa MOXKET BOCCO3[aBaThb COCTOSIHHE KaK[0Io
¢daria B 3alaHHBIN MOMEHT BpeMEHHU.

HEHTpaJII/I3OBaHHBIe CHCTEMBI KOHTPOJIA Bepcm‘i

Crenyroias cepb€3Hasg IIpo6seMa, C KOTOPOM CTaJKHUBAKTCSA JIIOAU, — 3TO HEeOOXOQUMOCTh
B3auUMO/IeNICTBOBATh C APYIrMMHU paspaboTyukaMu. /Jisg TOro, 4To6bl pasobpaTbCs C HeM, OBLIU
paspaboTaHsl [eHTpaIu30BaHHbIe CUCTeMbl KOHTPOJIs Bepcuii (IICKB). Takue cucteMsl, Kak CVS,
Subversion u Perforce, MCII0/Ib3YIOT eUHCTBEHHBIN CepBep, COAeprKallliuii Bce BepCuUr (paijioB, U
HEKOTOpOe KOJIUYeCTBO KJIMEeHTOB, KOTOphle II0JIy4YarT ¢Gauabl U3 3TOr0 I[eHTPaSINu30BaHHOIO
xpanwiuina. I[Ipumenenue [[CKB gBIgI0ChE CTAHAAPTOM Ha IIPOTSKEHUU MHOTUX JIeT.



Central VCS Server

Computer A

Version Database

Version 3

Version 2

Computer B ‘

Version 1

PucyHok 2. [leHmpaau308aHHblil KOHMPOAb 8ePCUlL.

Takoi 110IX0/;, UMeeT MHOKeCTBO IIPEUMYILIECTB, 0COOEHHO Iepef JoKaJabHbIMU CKB. HarpuMmep,
BCe pa3pabOTUYMKU IIPOEKTa B OIIpe/le/IEHHOMN CTelleHU 3HAl0T, YeM 3aHUMaeTCs KaKAbIA U3 HUX.
AIMUHUCTPATOPHl UMEKT IIOJIHBIM KOHTPOJIb HaJx TeM, KTO U 4YTO MOYKeT JesaTh, ¥ ropaszo
mpoire agMuHUCTpUpoBaTh LICKB, ueM omepupoBaTh JIOKaJIbHBIMU 0a3aMU JaHHBIX Ha KaKIOM
KJIUMEHTe.

HecmoTpst Ha 3TO, JAHHBIN IIOAXO, TOXKE MMeeT CepbE3HbIe MUHYChI. CaMBbIF OYeBHHBIN MUHYC —
9TO eJHHas TOYKA 0TKa3a, IIpeJCTaBJeHHas I[eHTPaJIHu30BaHHBIM cepBepoM. Ec/ik 3TOT cepBep
BBIMZIET U3 CTPOS Ha 4ac, TO B TeUeHHe 3TOr0 BpeMeHH HUKTO He CMOJKeT MCII0/Ib30BaTh KOHTPOJIb
BepCUU /I COXpaHeHUs U3MeHeHWM, HaJ, KOTOPhIMU paboTaeT, a Takyke HUKTO He CMOXKeT
00MEHHMBATHCI 3TUMH H3MEHEHUSIMHU C APYTMMH paspaboTyMkaMu. Eciau >KECTKUM AUCK, Ha
KOTOPOM XpaHUTCS IleHTpasbHas B/l, IOBpeXX/i€H, a CBOeBpeMeHHbIe GIKalbl OTCYTCTBYIOT, BBI
IoTepsieTe BCé — BCIO HCTOPHIO IIPOEKTA, He CUUTAs eJUHUYHBIX CHUMKOB PeIl03UTOPHS, KOTOphIe
COXPaHWINCh Ha JIOKAJbHBIX MalllMHaX pa3paboTuyrkoB. JIokajbHble CKB cTpagarT OT TOU Ke
caMOM IIpo6JIeMBI: KOIZia BCSI UCTOPUA IIPOEKTa XPaHUTCA B OJJHOM MeCTe, Bbl PUCKyeTe II0TePSITh
BCE.

PacnpepeséHHBIE CHCTEMBI KOHTPOJISI Bepcui

31echk B UTpy BCTYHAIOT paclipefeéHHble CUCTeMbI KOHTposd Bepcuii (PCKB). B PCKB (TakuX Kak
Git, Mercurial, Bazaar winu Darcs) KJIMeHTHI He IIPOCTO CKAauMBaKT CHUMOK BceX (aiioB
(cocTogHUe ¢GalIOB Ha ONIpefeJéHHBLIA MOMEHT BpPeMeHH) — OHHM II0JHOCTHI0 KOIIUPYIOT
pemosuTOpUil. B 3TOM cCiy4dae, ecid OAWH H3 CEpPBEpPOB, Uepe3 KOTOPBIM paspabOTUUKU
00MEeHUBAJIUCh JaHHBIMU, YMPET, JII000M KJIMEeHTCKUN PeIl03UTOPUI MOKeT OBITh CKOIIMPOBAaH Ha
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Ipyrofl cepBep IJs IPOAOJ/DKEeHUS PaboThl. Kajkjas KOIHSI Pelo3UTOpHUS SIBJISETCS II0JTHBIM
63KaIroM BceX JaHHBIX.

Server Computer
Version Database
Version 3
|
Version 2
|
Version 1
Computer A Computer B
Version Database | 4 ». | Version Database
Version 3 Version 3
I I
Version 2 Version 2
| |
Version 1 Version 1

PucyHok 3. PacnpedenéHHblil KOHMpPO/1b 8epcuil.

bosiee Toro, muHorme PCKB MOryT OJZHOBpPeMEeHHO B3aWMOJEeNCTBOBATH C HECKOJIbKUMU
yOaJIéHHBIMU PEIO3SUTOPUAMM, 61arofapsi STOMY Bl MOKeTe paboTaTh C pasjIMUYHbIMU IPYIIIIaMU
JIIOJlel, IIPUMeEHSs pasjIuyHble II0AXOAbl eJUHOBPEMEHHO B paMKaX OJHOIO IIpoeKTa. ITO
II03BOJISIET IIPUMEHATH Cpas3y HeCKOJIbKO IIOAXOZ0B B paspaboTKe, HAIIpHMep, HepapXUyecKue
MO/IeJIH, YTO COBEPIIIeHHO HeBO3MOKHO B ITeHTPaIN30BaHHBIX CUCTEMax.
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KpaTtkas ucropusa Git

Kak 1 MmHOTHE BeIllH B JKM3HH, Git HaunHaJICA C KalleJbKOH TBOPYECKOI'O Xa0Ca 1 6ypHBIX CIIOPOB.

SIppo LinuxX — 3TOo OCTaTOYHO 60JIBIIION IIPOEKT C OTKPBITHIM MCXOJHBIM KOOM. BoJIbIyI0 YacTh
BpeMeHU paspaborku sggpa Linux (1991-2002 1T.) wW3MeHeHUs IlepefaBajIuCh MeXXIy
paspaboTurMKaMu B BUJie IIaTYeld U apXuBOB. B 2002 rozy mpoeKT gapa Linux Hayasl UCII0JIB30BaTh
OponpueTapHyro gelleHTpanrsoBaHHy CKB BitKeeper.

B 2005 romy OTHOIIIEHHS MeXKAy COOOIecTBOM paspabOTYMKOB sfapa Linux U KoMMepuecKOou
KOMIIaHMel, KoTopas paspabarsiBasa BitKeeper, mpeKpaTHINCh, U 6eCIIaTHOE HCII0JIb30BaHUe
YTUJIMTBI CTAJZI0 HEBO3MOXKHBIM. JTO CIIO[JBUIJIO COOOIECTBO pa3paboTUMKOB gapa Linux (a B
JacTHOCTH JIuHyca TopBajibjca — cosgaTesss Linux) paspaboTaTb CBOX COOCTBEHHYIO YTUJIUTY,
yUUTBIBasgd YPOKH, IIOJydeHHble IIpU pabore c BitKeeper. HeKoTOpbIMM IiejIdsMH, KOTOpBIE
IIpecseoBajia HoBas CUCTeMa, ObLIM:

* CKOpOCTH

 [IpocTas apxuUTEKTypa

» Xopo1as nojaep>KKa HeJITMHEMHON pa3paboTKU (THICIYU I1apaJlieIbHbIX BETOK)
* JlosiHad AelleHTpaInu3ariusa

* BO3MOXXHOCTL 3Q$EeKTUBHOIO YIIpaBJIeHUs OOJBIINMHU IIPpOeKTaMH, TAKUMHU Kak AApo Linux
(ckopocTh paboThI ¥ pasyMHOe UCII0JIb30BaHUe JUCKOBOIO IIPOCTPaHCTBA)

C moMeHTa cBoero mosiByieHUs B 2005 roxy, Git pasBUJICS B IIPOCTYI0 B HCIIOJIb30BAHUU CUCTEMY,
COXpaHUB IIPU 3TOM CBOU H3HaydajibHble KauecTBa. OH yAVWBUTEJBbHO OBICTP, 3QPeKTHUBEH B
paboTe C OGOJIBIIMMU IIPOEKTaMU U HMeeT BeJUKOJEIIHYI0 CHUCTeMY BeTOK [JI1 HeJIWHeWHOU
paspabotku (Cm. BeTBiienue B Git).

OcHOBBI Git

Yro ke Takoe Git, eC/Td TOBOPUTH KOPOTKO? OUeHb Ba)KHO IIOHATH 3Ty YacCTh MaTepHasa, II0OTOMY
4TO eCJM BBl IIOMMETe, YTO TaKoe Git ¥ OCHOBBI TOrO, KaK OH paboTaeT, TOIZa, BO3SMOYKHO, BaM
OyZeT ropaszo IIpollle ero UCIoJIb30BaTh. [Ioka BBl u3ydaeTe Git, IOIIpoOyiTe 3a6BITH BCE, UTO BbI
sHaeTe 0 Jpyrux CKB, Takux kak Subversion u Perforce. 3To II03BOJIMT BaM H36eKaTb
ompezie/IEHHBIX IIPO6JIeM IIPH MCIIOJb30BAHHUM HMHCTPyMeHTa. Git XpaHUT M MCIIO0JIb3yeT
HHPOPMAIIHUIO COBCeM MHaye II0 CPaBHEHUIO C JPYTUMH CHUCTeMaMHU, Jake HeCMOTps Ha TO, 4TO
UHTepdelc I10Jb30BaTesId JOCTaTOYHO IIOX0XK, W IIOHHMMaHHe 3THUX PasJIU4YUM IIOMOXKeT BaM
Hn3bekaTh IIyTaHUIILI BO BpeMsI UCII0JIb30BaHU.

CHUMKH, a He pas3inyus

OcHoBHOe oTinuyre Git’a oT 060U aApyrod CKB (Bkirouag Subversion u eé cobpaTbeB) — 3TO
noaxon Git'a k paboTe co CBOMMHU JaHHBIMU. KOHIIENITyaJbHO, OOJIBIIMHCTBO IPYIUX CUCTEM
XpaHAT MHPOPMAIIUI0 B BHJE CIIMCKA M3MeHeHUU B ¢aiiax. 3T cucreMsl (CVS, Subversion,
Perforce, Bazaar ¥ T.J.) IIpeACTaB/IAIOT XpaHUMyX HHOOpPMAIWI0 B BHUIe Habopa ¢aiioB U
U3MEeHeHU!, CleJIaHHBIX B KaKaoM ¢ariie, 110 BpeMeHU (0OBIYHO 3TO Ha3bIBalOT KOHTPOJIEM
BepPCU, 0CHOBAHHbIM HA PA3AUUUAX).

12



Checkins Over Time

>
Version 1 Version 2 Version 3 Version 4 Version 5

File A —» Al L A2
File B > Al — A2
File C —» Al — A2 - A3

PucyHok 4. XpaHeHue 0aHHbLX KaK Habopa usmeHeHUll OMHOCUMeAbHO NeP8OHAUA/ILHOUL 8epCUU Kaxc0020
u3 gaitinos.

Git He XpaHUT U He obOpabaThIiBaeT JaHHBbIe TaKMM CII0COO0M. BMecTo 3toro, moxaxop Git'a K
XpaHEeHUI0 JaHHBIX OOJIbIIE II0X0’K Ha Habop CHMMKOB MHUHHATIOPHOM (aMJIOBOM CHCTEMBI.
Kasxziplii pas, Korga BbI leJlaeTe KOMMHT, TO eCTh COXpaHseTe COCTOSSHHE CBOEro ImpoekrTa B Git'e,
CHUCTeMa 3allOMUHaeT, KaK BBIIVIIUT KaKIbIM Gpakyl B STOT MOMEHT, U COXpaHseT CChUIKY Ha 3TOT
CHUMOK. /ly1g yBestnueHUs 3 PeKTUBHOCTH, ecIy ¢paiyibl He 6bLIIM U3MeHeHbl, Git He 3allOMUHaeT
9T Gaiabl BHOBb, a TOJBKO CO3JaéT CCHUIKY Ha IIPeBIAYIINYI0 BEPCHUI0 HAEHTHUYHOIO ¢ariia,
KOTOPBIH yoKe coXpaHEH. Git IpeficTaBJIsIeT CBOU JaHHBIE KaK, CKaykeM, HOTOK CHUMKOB.

Checkins Over Time

File A Al N
| —— |
File B B .
I L e |
File C C1 “ | . | -

PucyHok 5. XpaHeHue 0aHHbLX KaK CHUMKO8 NPOeKma 80 8peMeHU.

JTO OYeHb Ba)KHOe OTIHUYMe Mexnay Git u moutu jaw6oit apyrod CKB. Git mepeocMbicIUBaeT
IIpaKTUYeCKU BCe aCIeKThl KOHTPOJS BEPCHUM, KOTOPble ObLIM CKOIIMPOBAHBI U3 IIPEAbIAYIIErO0
II0KOJIEHUS O0JIBIITMHCTBOM JPYTUX CHUCTEM. JTO JiestaeT Git 60JIbIle ITOX0KUM Ha MUHHUATIOPHYIO
$alyIoBy10 CUCTEMY C YAUBUTEIbHO MOIIHBIMU YTUJIUTAMU, Ha/ICTPOEHHBIMU HAaJl Hel, HeXKesIrl
npocto Ha CKB. Korga Mbl 6y/ieM paccMaTpUBaTh yIIpaBJeHUe BeTKaMU B BeTBiieHue B Git, MbI
YBUIUM, KaKUe IIpeuMyIllecTBa BHOCUT TaKOM I0AX0A K paboTe ¢ JaHHBIMHU B Git.

IIouTH BCe OII€panyuy BBIIIO/JTHAIOTCA JIOKA/IBHO

151 paboThl GOJIBIITMHCTBA OIlepaliuii B Git OCTATOYHO JIOKAJIHLHBIX (alioB M pecypcoB — B
OCHOBHOM, CHCTeMe He HY)KHa HUKaKasi MHoOpMaIlys C APYyTrUX KOMIILIOTEPOB B Ballled ceTH.
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Ecsi BbI TpUBHIKIIM K I[CKB, I7ie G0JIBIITMHCTBO OIlepaIiiil CTPafialoT OT 3a/leprKeK U3-3a paboTHI C
CeThbI0, TO ITOT acIeKT Git’a 3acTaBUT Bac [yMaTh, UTO 60TH CKOPOCTH HafleTMIu Git HecKka3aHHOM
MOII[bI0. Tak Kak BCS HCTOPUSA IIPOEKTa XPAaHUTCSI MPSIMO Ha BallleM JIOKAJIbHOM [HCKE,
OOJILIITMHCTBO OIlePAITUH KaXKyTCs UyTh JIU He MTHOBEHHBIMHU.

[l TipuMepa, YTO6BI IIOCMOTPeTh UCTOPUIO IIpOeKTa, Git'y He HY)KHO COeUHSATHCS C CEPBEPOM
IJI1 e€ TIOoJy4eHWs U O0TOOpa’keHUsI — CHCTeMa IIPOCTO CUYUTHIBAeT AaHHble HAIpPAMYK U3
JIOKaJIbHOM 6asbl JAaHHBIX. JITO O3HAuUaeT, YTO Bbl YBUAUTE HCTOPUIO IIPOEKTa IIPAKTUYEeCKU
MOMeHTa/JIbHO. Eciii BaM Heo06XOAMMO IIOCMOTPeTh WU3MeHeHUs, CleJlaHHble MeXKAy TeKyIlel
Bepcued ¢paiiia U BepcUe, CO3laHHOM MecsIl Ha3al, Git Mo)KeT HAUTHU paliyl MeCIUHOMN JaBHOCTHU
U JIOKaJIbHO BBIYUCIUTH M3MeHEeHHs, BMeCTO TOro, YTOOBI 3alpallvBaTh YAAJIEHHBINA CepBep
BBIIIOJIHUTH 3Ty Ollepaljyiio, MO0 BMeCTO IIOJy4eHUsS CTapod Bepcuu o¢aiisia ¢ cepBepa U
BBIIIOJTHEHUS OIlepaliiy JIOKaJIbHO.

JTO TaKKe 0O3HAYaeT, UYTO eCTh JIUIIIb He60JIbIII0e KOJIMYeCTBO JeHCTBUM, KOTOPhIE BBl HE CMOYKeTe
BBIIIOJIHUTD, €C/IA BBl HaX0AuUTech odaiiH MIM He uMeeTe HoCcTyna K VPN B JaHHBIN MOMEHT.
Ecn BBl B caMOJIETe WM B II0€37le U XOTHTe HEMHOIO I1opaboTaTh, BBl CMOXKeTe CO3[aBaThb
KOMMMUTHI 6e3 KaKUX-IUO0 IIpo6sieM (B Ballly JI0KA/AbHYH KOIIUIO, IIOMHUTE?): Korma OyzeTr
BO3MOKHOCTB ITOAK/IIOUUTHCA K CeTH, BCe U3MEHEHHsI MOKHO Oy/leT CHHXPOHU3HUPOBaTh. EC/IM BBI
VIIIA JOMOM M He MO)KeTe IIOAK/IIOUYMTBCA depe3 VPN, BBl BCé paBHO CMOYKeTe paboTaTh.
JIOOUTBLCA TaKOIo ke II0Be/leHHs BO MHOTHUX JPYIUX CHUCTeMaxX JIM00 OYeHb CJIOXKHO, MO0 BOBCe
HeBO3MOKHO. B Perforce, 1y nmprMepa, ecid BBl He IIOK/IOUYEHBI K CepBepy, BaM He ygacTcd
cfleslaTb MHOroro; B Subversion u CVS BBl MOXKeTe pefaKTHUPOBaTh (aiiyibl, HO Bbl He CMOYKeTe
COXpPaHUTh M3MeHeHHd B 6a3y JaHHBIX (II0TOMY YTO BBl He IOAK/IIOYEeHBI K BJ). Bcé 3T0O MOXKeT
II0Ka3aTbCd He TaKUM YK U 3HAUUMBIM, HO BBl YIUBUTECH, KaKoe 00JIbIIIOe 3HaUeHHe 3TO MOYKET
HMeTb.

IIexocTHOCTH Git

B Git'e 1 BCero BBIYMUCILETCS Xell-CYMMa, U TOJIBKO IIOTOM IIPOMCXOAUT COXpaHeHHe. B
HaJbHeHIIeM oOpallleHHe K COXpPaHEHHBIM 00BbeKTaM IIPOMCXOLUT II0 3TOM Xelll-CyMMe. JTO
3HAUUT, YTO HEBO3MOXXHO HM3MEHUTBb COJlep)KHMoOe ¢ailla WM JUPeKTOPUU TakK, 4ToObl Git He
y3Ha1 00 3TOM. JlaHHasg QYHKIIMOHAJIBbHOCTL BCTpOeHa B Git Ha HU3KOM YpPOBHEe U SIBJIAETCS
HeoThbeMJIEMOM YacThI0 ero ¢uiocopuu. Bel He moTepseTe MHGOPMAIIUIO BO BpeMs eé Ilepefiaui U
He II0JIyYHUTe IIOBPEKAEHHBIN Qaiiy 6e3 BegoMa Git.

MexaH13M, KOTOPBIM II0JIb3yeTcd Git IIpH BBEIYMCIEHHH Xelll-CyMM, HasbiBaeTcsd SHA-1 xemr. 310
CTPOKa UIMHHOU B 40 IIecTHaAlaTePUYHBIX CUMBOJIOB (0-9 1 a-f), oHa BBIUMCIIAETCI Ha OCHOBE
COZlep>KUMOT0 Qaiia U CTPYKTYPHI KaTasora. SHA-1 Xelll BRIIVISAUT IIPUMEPHO TaK:

24b9dab5522529873a493b5218696cdbd3b00373

Brl Oy/ieTe IIOCTOSIHHO BCTpedaTh XelllH B Git’e, I0TOMY UTO OH HCIIOJIb3yeT UX II0BCceMeCcTHO. Ha
caMoM [ieJie, Git coxpaHsieT Bce 00BeKTHl B CBOIO 6asy JaHHBIX He II0 UMEeHH, a II0 XeIll-CyMMe
COZIepP>KUMOT0 06 beKTa.
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Git 00BIYHO TOJIBKO H00aB/IAET JaHHbIE

Korzma BbI IpOU3BOANTE KaKUe-JIN00 eHicTBUA B Git, IpaKTUYeCKU BCe U3 HUX TOJILKO d06as/isitrom
HOBBIe JjaHHbIe B 6a3y Git. OueHb CJI0KHO 3aCTaBUTh CUCTEMY YIaJIUTh AaHHbIE JIUO0 CHeaTh
UTO-TO, YTO HeJIb3sl BIOC/IEICTBUU OTMeHUTh. Kak U B yir0601 Apyroit CKB, BBl MOJKeTe II0TEPSITh
WU HCHOPTUTH CBOM H3MeHeHUs, II0Ka OHU He 3aQUKCHUPOBaHBI, HO IIOCJIE TOr0, KaK BBI
3apukcupyeTe CHUMOK B Git, Oy/leT O4YeHb CJIOKHO UTO-IU00 IIOTEpPSIThb, 0COOEHHO, €CJIU BHI
PeTyIspHO CHHXPOHU3UPYeTe CBOI0 6a3y C APYTUM PEIO3UTOPHEM.

Bcé 3TO mpeBpalraeT HCIOIb30BaHHE Git B OMHO YIOBOJILCTBHE, IIOTOMY UTO MBI 3HaeM, 4TO
MO’KeM 3KCIIepUMEHTHUPOBATh, He 60sICh CepPbE3HBIX IMPo6seM. /I1s1 60siee IIyGOKOTO IIOHUMaHUS
TOTO0, KaK Git XpaHUT CBOU JJaHHBIe U KaK Bbl MOKeTe BOCCTAaHOBUTH JJaHHBIe, KOTOPbIe KaXKyTCs
YTEPSTHHBIMH, CM. OTIepariiu OTMeHEI.

TpH cocTOTHHUA

Temnepp ciylllaiiTe BHUMaTeJbHO. ITO CaMas BajkKHasl Belllb, KOTOPYI0 HY>KHO 3allOMHUTH 0 Git,
eCJIM BBl XOTHUTe, UTOOBI OCTATOK IIpoliecca 06ydeHUs IIPOIIEs IagKo. Y Git’a eCTb TPU OCHOBHBIX
COCTOSIHUSI, B KOTOPBIX MOTYT HAaxXOQUThCA Ballu O¢aiibl: 3agukcupogaHHoe (committed),
usmeHénHoe (modified) 1 nodzomosseHHoe (staged). * 3adUKCUPOBAHHBIN 3HAUUT, UTO Qaily yxe
COXpaHEH B BallleH JIOKaJIbHOU 6ase. * K M3MeHEHHBIM OTHOCATCS Qalbl, KOTOPbIe IIOMEeHSINCh,
HO eIlé He ObLIM 3adUKCUpPOBAHBL * I[IOATOTOBJIEHHBIEe GalIbl — 3TO U3MeHEHHBIe (¢alibl,
OTMeYeHHbIe [[JI BKIIIOUEHUS B CIe YOI KOMMUT.

MBI IIOJOIIIM K TPEM OCHOBHBIM CeKIIUSIM IpoekTa Git: Git-gupekropus (Git directory), pabouas

nupekTopud (working directory) 1 06J1acTh IIOITOTOBJIEHHBIX QaiyioB (staging area).

Working .git directory
Directory (Repository)

Checkout the project

Stage Fixes

PucyHok 6. Pabouas dupekmopus, 064acmb n0020moe8AeHHbIX (Pailio8 u oupekmopus Git.

Git-TUPeKTOPHUsI — 3TO TO MECTO, I7fe Git XpaHUT MeTa/[aHHbIe U 6a3y 06'bEKTOB Balllero IIPOeKTa.
d9To camasg BakHasl yacTb Git, U 3TO Ta 4YacTh, KOTOpas KOIUPYeTCs IIPU KJIOHHUPOBaHUU
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PEIo3uTOPHs C APYroTro KOMIIbIOTEpA.

Pabouas TUPeKTOPHUS ABJIAETCA CHUMKOM BepCHUU IIpoeKTa. ®alibl pacliakoBbIBAIOTCA U3 CoKaTOM
6asbl JaHHBIX B Git-TUPEeKTOPUU U PaclioJararoTcsa Ha JHUCKe, I TOr0 YTOOBI UX MOXKHO OBLIO
U3MEHSTh U UCII0JIb30BaTh.

0O6JiacTh IIOATOTOBJEHHBIX (GayioB — 3TO Qaiy, 06BIYHO paclioJiararoniuica B Baired Git-
IVPEeKTOPUH, B HEM COZEP KUTCI HHPOpPMAILUg 0 TOM, KaKHe U3MeHeHHUs II0IIalyT B CJIeAYIOIINMI
KOMMHUT. JTy O0JIaCTh eIlé HasblBalOT “UHMEKC”, OJHAaKO HasbIlBaTh eé stage-00J1aCTh TakKKe
OOIIIeIIPUHATO.

Ba30BbIH TOIX0/ B paboTe ¢ Git BRIVISAUT TakK:

1. Bel usmeHsieTe Qaliiibl B Ballleil paboyei JUPEeKTOPUU.

2. Bol BBIGOpO‘IHO I[OGEIBJIHETE B MHJIEKC TOJIBKO T€ M3MEHEHH{d, KOTOPhIE€ MO/DKHBI IIOIIACTH B
CJIE,I[YI—OH_II/Iﬁ KOMMMT, rE(06aBJIFIFI TeM CaMbIM CHHMKH MO./1bKO 3THX H3MEHEeHUM B 00JIaCTh
II0ATOTOBJIEHHBIX (1)aI>JIJIOB.

3. Korma BBI JjejlaeTe KOMMUT, HMCIOJIB3YIOTCA QaMIbl M3 HHJEKCa KaK eCTb, XU 3TOT CHUMOK
coxpaHseTcsd B Ballly Git-ZUpeKTOpHIO.

Eciim  ompenenéHHas Bepcus ¢aiyia ecTb B Git-ZUpPeKTOpHH, 3Ta Bepcus CUYUTAeTCa
saguxkcuposaHHoil. Eciu Bepcus ¢aiyia HM3MeHeHa U Job6aBjieHa B HHEKC, 3HAYUT, OHA
nodzcomossieHa. U eciau dar 6bLI M3MEHEH C MOMEHTa IIOC/TIeJHEro paclaKOBbIBAHUS U3
PeIlo3uTOopus, HO He ObLI 06aBjIeH B MH/IEKC, OH CUUTAeTCd U3MEHEHHbIM. B i1aBe OCHOBEI Git BBI
y3HaeTe 6oJibIllle 00 3TUX COCTOSHUAX U KaKyl0 II0JIb3y BBl MOYKeTe U3BJIeUb U3 HUX WIHU Kak
IIOJTHOCTBIO IIPOITYCTUTH YaCTh C UHEKCOM.

KOMaH,Z[HaH CTPOKa

ECTb MHOIO pasjN4YHBIX CIIOCOO0B HCIIOJNb30BaHUA Git. [IoMMMO OpPUIHMHA/JILHOIO KJIWEHTA,
UMeIIero uHTeppeiic KOMaHJHOU CTPOKH, CYI[eCTBYeT MHO>KeCTBO K/IMEHTOB C rpadpuyuecKUM
I10JIb30BaTeJIbCKUM UHTeppercoM, B TOM WU UHOHU CTelleHU peaUu3yrIUX GYHKITMOHAIbHOCTh
Git. B paMKax JaHHOM KHUTU MbI OyZeM HCII0JIb30BaTh Git B KOMaHAHOU cTpoke. C OLHOM
CTOPOHBI, KOMaH[Has CTPOKa — 3TO eJUHCTBEHHOE MeCTO, Ifle Bbl MOYKeTe 3allyCTUThL BCe
KoMaH/bl Git, TaK KaK OOJIBIIIMHCTBO KJIHEHTOB C IpaduueCKUM HUHTepdelicoM peaus3yrT A
IIPOCTOTHI TOJILKO HEKOTOPYI YacTh QYHKIIMOHAJIBLHOCTU Git. EC/IM BBl 3HaeTe, KaK BHIIIOJHUTH
Kakoe-JIN00 [efiCTBUe B KOMaH/IHOM CTPOKE, Bbl, BEPOSATHO, CMO’KeTe BBIICHUTH, KaK TO yKe caMoe
cnenaTth U B GUI-Bepcuy, a BOT oO6paTHOe He Bceria BepHO. KpoMe Toro, B TO BpeMs, KaK BBIGOP
rpa¢uruecKoro KjireHTa — 3TO J[eJI0 JIMYHOI0 BKyCa, UHCTPYMeHThI KOMaHAHOM CTPOKHU JOCTYITHBI
gceM I10JIb30BaTeJIIM Cpasy II0cjIe yCTaHOBKHU Git.

[To3TOMy MBI IIpeAIlojiaraeM, UTO Bbl 3HaeTe, KaK OTKPHITH TepMHHaJ B Mac HJIM KOMaH/IHYIO
CcTpoKy, win Powershell B Windows. Eciii BaM He IIOHATHO, O YeM MBI 3/1eCb TOBOPHUM, TO BaM,
BO3MOJKHO, TPHUETCS HEHAJO0Jr0 IIpepBaTbCd W H3YYUTh 3TH BOIIPOCHI, YTOOBI BBl MOIJIH
IIOHUMAaTh IPUMepPHI U II0SICHEHUS U3 3TOM KHUTH.
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VeraHoBKa Git

[Iperke ueM UCII0Ib30BaTh Git, BBI TOJDKHBI YCTAHOBUTDH €r0 Ha CBOEM KOMIThIOTepe. /lake ecyTu
OH y’Ke YCTaHOBJIEH, HaBepHOe, 3TO XOPOIITHI ITOBOJI, UTOOhI 06HOBUTHCS /10 TOCIeHEeH BepCHUMU.
BBl MO>KeTe yCTaHOBUTHL Git M3 cOGpPaHHOTO ITaKeTa MJIM JAPYTOTO YCTAHOBIIHKA, MO0 CKayaThb
HMCXOHBIA KOJT 1 CKOMITHJTUPOBATh €TI0 CAaMOCTOSITeTHLHO.

B 9Toi KHure wucrosb3yercsa Git Bepcuu 2.0.0. X0oTs OGOJILIIMHCTBO KOMAaH,
paccMaTpuBaeMbIX B KHUTe, JNOJDKHBI KOPPEKTHO paboTaTh W B 60Jiee paHHUX
Bepcusax Git, HeKOTOpble M3 HUX MOIYT JeUCTBOBATh HECKOJIBKO II0-UHOMY IIpU
UCII0JIb30BAHUU CTapbIX BepcUU. IlockoybKYy Git TOBOJIBHO XOPOII B BOIIpOCe
CcoXpaHeHHUs 00paTHOM COBMECTHUMOCTH, IIPUMepPHl KHUTU [AOJDKHBI KOPPEeKTHO
pa6oTaTs B 1106011 Bepcuu crapiie 2.0.

NOTE

VecraHoBKa B Linux

Ecii BBI XOTUTe YCTaHOBUTH Git 1oz, Linux kak 6MHapHBIM ITIaKeT, 3T0 MOYKHO C/eJsIaTh, UCII0JIb3Ys
OOBIYHBIM MeHe/pKep IIaKeTOB Ballero jguctpubyruBa. Ecim y Bac Fedora, MOXKHO
BOCII0JIb30BAaThCSA yum’oM:

$ yum install git

Ecivi ke y Bac TUCTPUOYTHUB, 0OCHOBAaHHBIN Ha Debian, HampumMep, Ubuntu, mompo6byiiTe apt-get:

$ apt-get install git

YT06Bl BOCIIOJIB30BATHCSA [JOIIOJHUTEIbHBIMU BO3MOXKHOCTAMH, ITOCMOTPHUTE HHCTPYKIIUIO IIO
yCTaHOBKe JJI1 HECKOJIBKUX PasjMYHBIX pasHoBUAHOCTer Unix Ha camTe Git http://git-scm.com/
download/linux.

VcranoBka Ha Mac

Cyl1iecTByeT HEeCKOJIbKO CIIOCOO0B yCTaHOBKU Git Ha Mac. CaMbIM IIPOCTOM — YCTaHOBUTHL Xcode
Command Line Tools. B Bepcuu Mavericks (10.9) u Bblllle BBl MOXKeTe JOOUTHCSI 3TOIO IIPOCTO
IIepBBIN pas BBIIIOJIHUB git B TepMuHasie. Eciiu Git He ycTaHOBJIEH, BaM OyieT IIpefjIoKeHO ero
YCTaHOBUTE.

Ecyi Bbl XOTHUTe IIOJIYyYUTH 60Jiee aKTyaJIbHYI0 BEPCUI0, TO MOJKETE BOCII0/Ib30BaTHC OMHAPHBIM
YCTAaHOBIIMKOM. YCcTaHOBIMUK Git 1y OS X [mocTymneH Jjid CKayWBaHUA C cavita Git http:/git-
scm.com/download/mac.
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o Install Git 2.0.1

Welcome to the Git 2.0.1 Installer

@ Introduction

® Destination Sele You will be guided through the steps necessary to

install this software.
@ InstallationMype

F =
O Installati;ﬁl

@ Summary
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Go Back Continue

PucyHok 7. OS X uHcmanasmop Git.

BrI Tak)Ke MOyKeTe yCTaHOBUTH Git 11pu ycraHoBKe GitHub st Mac. X rpadpuyueckuii uHTepeic
Git TakKe MMeeT BO3MOXKHOCTb YCTaHOBUTH U YTUJIMTBHI KOMaHJHON CTPOKU. CKauaTh KJIHUEHT
GitHub gy1a Mac BbI MO>KeTe ¢ carTa http://mac.github.com [].

VeranoBka B Windows

Jig yctaHoBKH Git B Windows Takyke HMeeTCS HECKOJBbKO CIIoco60B. O¢uiipasbHas cOopKa
IOCTyIIHa [UId CKayuWBaHWI Ha oQUIMaJIbHOM cauTe Git. IIpocTo IlepeidijiTe Ha CTpPaHUIYY
http://git-scm.com/download/win, ¥ 3arpyska 3aIryCTUTCAd aBTOMaTH4ecKHd. O6paTuTe BHUMaHUe,
4TO 3TO IIPOeKT, Ha3blBaeMbll Git 111 Windows (gpyroe HasBaHue msysGit), KOTOPBIM OTAeIéH OT
camoro Git; [Id IIOlydeHUs [OIOJHUTEJBbHONM HMHOOpMallMM O HEM IlepeHgUTe Ha
http://msysgit.github.io/.

pyroii IpocToi crioco6 ycTaHOBKH Git — ycraHoBUTH GitHub g Windows. Ero ycTaHOBIITUK
BKJIFOUaeT B ce0s1 YTW/IUTBI KOMaHAHOM cTpokKHd U GUI Git. OH Takyke KOppeKTHO paboTaeT C
Powershell, ob6ecrieurBaeT 4éTKOe COXpaHeHHEe YUYETHBIX [JaHHBIX U IIpaBUJIbHbBIe HaCTPOMKHU
CRLF. BrI 1TI03HAKOMUTECH C STUMU BelllaMU II0APOOHee HeCKOJIBKO I1037Ke, 3/1eCh Ke OTMETHM, YTO
OHM OyayT BaM HeoOXoguMBL. Brl MokeTe 3arpysuth GitHub pgiaa Windows ¢ caiita
http://windows.github.com.

VcTaHOBKA U3 UCXOTHUKOB

MHOTHe IIPeIIOYUTAIOT YCTaHABIMUBATh Git B3 MCXOMHUKOB, ITOCKOJIBKY TaKOM CII0CO6 IT03BOJISIET
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IIOJIYIUTE CaMyI0 CBEXXYIO BEPCHIO. O6HOBJIEHHE 6I/IHapHBIX HHCTaAJUIATOPOB KaK IIPaBHUJIO
HEMHOTO OTCTaéT, XOTI B IrociieagHee BpeMs pa3HHUIlAd He CTOJIb CYIIIEeCTBEHHA.

Ecn BBl JeUCTBUTEJBHO XOTHTe YCTaHOBUTH Git M3 HMCXOJHUKOB, y BacC [JOJDKHBI OBITH
YCTaHOBJIEHB! CJIefyroIue OUOINMOTEeKH, OT KOTOPBIX OH 3aBUCHUT: curl, zlib, openssl, expat u
libiconv. Haripumep, eciy B Balllel cucTeMe Hcnosb3yeTcsd yum (Fedora) mim apt-get (CHCTEMBI,
6asupyroiqrecs Ha Debian), BeI MoOKeTe HCI0JIb30BaTh OHY U3 CAeAYIOININUX KOMaHJ, IJIs
YCTAaHOBKHU BCeX 3aBUCUMOCTe, UCII0JIb3YeMBbIX JJI1 COOPKHU U YCTaHOBKU OMHAPHBIX pauiioB Git:

$ yum install curl-devel expat-devel gettext-devel \
openssl-devel zlib-devel

$ apt-get install libcurl4-gnutls-dev libexpat1-dev gettext \
libz-dev 1libssl-dev

J171s1 TOTO, YTOOBI COOpaTh JOKYMEHTAIIUI0 B pasjudHbIX popMaTax (doc, html, info), monagobsarcs
C/IeiyIole 3aBUCUMOCTH:

$ yum install asciidoc xmlto docbook2x

$ apt-get install asciidoc xmlto docbook2x

Ecim y Bac ecTb BCe HeOOXOJUMBIe 3aBUCHMOCTH, BBl MOYKeTe IIOMTH fajblile U CKadaThb CaMbIA
CBE)XUM apXUB C UCXOJHUKaMHU U3 CIeyInuX MecT: ¢ carita Kernel.org https://www.kernel.org/
pub/software/scm/git, uiu 3epkasia Ha caite GitHub https://github.com/git/git/releases. KoHeuHo,
HEeMHOT0 IIpOIlle CKayaTh II0CIeJHIO Bepcuo ¢ carita GitHub, Ho Ha cTpaHUIle Kernel.org peussl
HUMeIOT IIOAIINCH, eCJIU BBl XOTUTE IIPOBEPUTH, YTO CKaYUBaeTe.

3aTeM CKOMITUJIUPYITe U yCTaHOBUTE:
$ tar -zxf git-2.0.0.tar.gz
§ cd git-2.0.0
$ make configure
$ ./configure --prefix=/usr

$ make all doc info
$ sudo make install install-doc install-html install-info

ITocste 3TOro BBl MOJKeTe II0JIYUYUTH Git C IIOMOIIBIO CIIY>KObI 060HOBIEHUH Git:

$ git clone git://git.kernel.org/pub/scm/git/git.git
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IlepBoHauya/IbHasA HacTpoMka Git

Tenepb, Korma Git ycTaHOBJIEH B Balllel CHCTeMe, caMoe BpeMsi HaCTPOUTh Cpejy IJIs1 PaboThI ¢ Git
oz ce6si. ITO HY)KHO cZiesaTh TOJIBKO OJWH pa3 — NpU 06HOBJIEHUU Bepcuu Git HacTpOMKHU
coxpaHsTcs. Ho, mpu HE0GXOIUMOCTH, BBl MOYKETE ITIOMEHSTh UX B JIIO60M MOMEHT, BBHITIOJTHHUB T€
>Ke KOMaH/Ibl CHOBA.

B coctaB Git BXOAUT yTWINTa git config, KoTopas MO3BOJISIET IIPOCMAaTPUBaTh M HACTPaHUBaTh
IapaMeTphl, KOHTPOJIUPYIOIIHe Bce acleKThl paboThl Git, a Takke ero BHEITHUU BHJ. ITHU
ImapaMeTpPhI MOTYT GBITH COXPaHEHBI B TPEX MECTaX:

1. ®aitn /etc/gitconfig comep>XKUT 3HaUeHUs, 00II[Me 19 BCeX I10JIb30BaTeJield CUCTeMbl U I
BCeX HMX perosuTopueB. Ecim mpum 3amycke git config ykasaTh ItapaMmerp --system, TO
HapaMeTpsbl OYAYT YUTATHCI U COXPAHATHCA UMEHHO B 3TOT Qaril.

2. ®ai ~/.gitconfig muu ~/.config/git/config XpaHUT HACTPOMKU KOHKPETHOTO I10JIb30BaTeJIs.
JTOT $aiI UCIIoJIL3yeTCd IIPY YKasaHUM IlapaMeTpa --global.

3. ®ain config B karasore Git (T.e. .git/config) perosuTopusi, KOTOPHIM BBl HCIIOJIbL3yeTe B
NAaHHBIM MOMEHT, XpaHUT HAaCTPOUKU KOHKPETHOI'O PEII03UTOPHS.

HacTpoMKH Ha Ka)K[oM CJIeAyIOIlleM YPOBHE IIOAMEHSI0T HaCTPOMKH U3 IIPeIbIAYIINUX YPOBHEM,
TO eCTh 3HaUeHUd B .git/config IlepeKpbIBalOT COOTBETCTBYIOI[He 3HaUeHud B /etc/gitconfig.

B cucremax cemerictBa Windows Git mret ¢aiin .gitconfig B kaTasore $HOME (C:\Users\$USER mirs
O60JILIIIMHCTBA II0JIb30BaTeseit). Kpome Toro, Git wumer dain /etc/gitconfig, HO yxe
OTHOCHUTEJIbHO KOPHEBOIO KaTajiora MSys, KOTOpPBIM HAaXOAUTCSI TaM, KyJa BBl PeIIId
yCTaHOBUTH Git, Korya 3aIrycKaayd HHCTaJISITOP.

Mo nmosib30BaTe st

IlepBoe, 4TO BaMm CjefyeT CJejaThb II0CAe YCTaHOBKH Git — yKasaTh Balle UM H afpec
9JIEKTPOHHOM IIOYTBHI. JTO Ba)KHO, IIOTOMY UYTO Ka)KAbIE KOMMHUT B Git COZEpXHUT 3Ty
nHOOpMaIlMI0, U OHAa BKJIIOYeHa B KOMMUTEHI, IlepeflaBaeMble BaMH, U He MOXKeT OBIThH Jjajiee
H3MeHeHa:

$ git config --global user.name "John Doe"
$ git config --global user.email johndoe@example.com

OmATh Ke, €CJIM yKasaHa OIIUA --global, To 9TH HACTPOMKU JOCTATOYHO CJeJsIaTh TOJIBKO OJUH
pas, IIOCKOJIBKY B 9TOM ciy4dae Git OyeT UCII0/Ib30BaTh 3TU JaHHBIe [IJIs BCEro, UTO BhI JlejlaeTe B
9TOM cucTteMe. EciM Aj11 KaKUX-TO OT[EeJIbHBIX IIPOEKTOB Bbl XOTUTe yKasaTh APyroe MMs HIH
9JIEKTPOHHYIO II0YTY, MOKHO BBIIIOJIHUTE 3Ty ’Ke KOMaHy 6e3 mmapamMeTrpa --global B KaTasore c
HY>KHBIM IIPOEKTOM.

Muorue GUI-MHCTpYMeHTHI Ipe/iyIaTaloT C/iesIaTh 3TO IIPU IIePBOM 3alTyCKe.
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Bb10Op pegakTopa

Tereps, KOT/ia BBI YKa3aau CBOE MMs, CaMOe BpeMsI BhIOpaTh TEKCTOBBIN peJJaKTOp, KOTOPBIH OyieT
UCII0JIb30BaThCS, ecJIu OyAeT Hy>KHO HabpaTh coobiieHue B Git. [To ymosmyaHuwo Git UCIIOIB3yeT
CTaHAAPTHHIM peflaKTOp BalleMd CHUCTeMbl, KOTOPHIM OOBIYHO siBJsieTcsl Vim. Eci BRI XOTHUTe
HCII0JIb30BaTh IPYyTOM TeKCTOBBIN pefaKTop, HalmpuMep, Emacs, MoKHO Ipo/iesiaTh CIeLyolee:

$ git config --global core.editor emacs

Vim u Emacs — IOIyJgpHbIE TeKCTOBble pefaKTOphbl, KOTOPbIe 4YacTo
HUCIIOJIB3YIOTCA pa3paboTuvkaMy B Unix-mofl0GHBIX CHUCTeMaX, TaKHUX Kak
Linux u Mac. Ecsit Bbl He 3HAaKOMBI C KAKUM-INO0 U3 3TUX PeJaKTOPOB WU
pa6oraeTe Ha Windows-cucTeMe, BaM, BepOSATHO, II0Tpe6yeTcsT MHCTPYKIIUA
I10 HaCTPOMKe HCII0JIL3yeMOI0 BaMU pefakTopa Ay paboTsl ¢ Git. B ciayuae,
eCJI Bbl He YCTaHOBUJIM CBOM pefaKkTop M He 3HaKOMBI ¢ Vim miau Emacs, BBl
MOKeTe IIOIIaCTh B 3aTpPyAHUTeJbHOe II0JIOKeHHWe, KOIZa OHH OyayT
3aIlIyIlleHbl.

WARNING

IIpoBepKka HacTpoex

Ec/ii BBI XOTHTe IIPOBEPUTH UCII0Ib3YeMYI0 KOHQUIYPALIHI0, MOYKeTe HCII0JIb30BaTh KOMaHAy git
config --list, 4TOOBI II0Ka3aTh BCe HACTPOUKHU, KOTOPLIe Git HarEéT:

$ git config --Tlist
user.name=John Doe
user.email=johndoe@example.com
color.status=auto
color.branch=auto
color.interactive=auto
color.diff=auto

HexoTophle KJIOUM (HasBaHUA) HACTPOEK MOIYT IIOABUTHLCSI HECKOJIBKO pa3, IIOTOMy 4To Git
YUTaeT OJIUH U TOT ’Ke KJII0U U3 pas3HbIX GpaliioB (HampuMmep, us /etc/qgitconfigu ~/.gitconfig). B
9TOM ciy4ae Git UCIIoIb3yeT IIoc/IefHee 3HaUeHe [T KayK/0ro KIrya.

Tax>ke BBI MOYKeTe IPOBEPUTH 3HaYeHNe KOHKPETHOI0 KJII04a, BBIIIOJIHUB git config <key>:

$ git config user.name
John Doe

Kak mosry4yuTs IoMOIIE?

Ecim BaM Hy’KHa IIOMOIIb IIPH MCIIOJIB30BaHHUM Git, eCTh TpPH cIiocob6a OTKPBITh CTPaHHUILY
PYKOBO/ICTBaA I10 JIF000M KoMaHze Git:
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$ git help <komaHga>
$ git <komanpa> --help
$ man git-<komaHpa>

Harrpumep, Tak MOYKHO OTKPBITH PYKOBOJZICTBO 110 KoMaH e config
$ git help config

9T KOMaH/bl XOPOIIX TeM, UTO UMU MOKHO II0JIb30BAaThCI BCEIJa, Aake 6e3 IIOJK/II0YEeHUT K
ceTd. ECciM pyKOBOZCTBA U 3TOM KHUT'M HEJOCTATOYHO U BaM HY’>KHa IIepCOHAJIbHAsA IIOMOIIb, BbI
MOJKeTe IIOIIBITAaThCI IIOMCKaTh eé Ha KaHajgax f#git u #github cepBepa Freenode IRC
(irc.freenode.net). O6BIYHO TaM COTHHU JIIO/IEM, OTJIMYHO 3HAOMIUX Git, KOTOpPbIe MOT'YT IIOMOYb.

3aKJII0UeHHue

Bbl Imostyuymiv 6a30Bble 3HAHUA O TOM, UTO TaKoe Git ¥ yeM OH OT/IMYaeTcs 0T [eHTPaJTu30BaHHBIX
CUCTeM KOHTPOJII BEepCHM, KOTOPHIMU BbI, BO3MOKHO, II0JIb30BaJIUChb. TakyKe BBl Tellepb
HoJIyuynn pabouyro Bepcuro Git B Bamrein OC, HaCTPOEHHYI0 U IIepCOHAJIM3HUPOBaHHYI. CaMoe
BpeMsi U3YUUTh OCHOBBI Git.
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OcHOBBI Git

Ecmi BBI XOTHUTE HadyaTh paboTaTh C Git, IpoYynTaB BCEro OHY IJIaBY, TO 9Ta IJIaBa — TO, YTO BaM
HY>XHO. 37eCh pacCMOTpPeHBI BCe 0a30Bble KOMaHIbl, HEOOXOAMMBIe BaM /IS peIleHUs
TIOJIaBJISIONIEro GOJBITMHCTBA 3aflayd, BOSHUKAKWIIUX IIpU paboTte ¢ Git. [locsie IpoYTeHUsT 3TOU
IJIaBbl BBl HAy4yWUTeCh HacTpauBaThb U MHUITHAIU3UPOBAThH PEIO3UTOPUY, HauyWHATh H
IIpeKpalniaTh KOHTPOJIb BepcUU (aisioB, a TaKKe IIOAATOTaBINBATh U QUKCUPOBATHh M3MEHEHUS.
MBI TakoKe IIPOJEMOHCTPHUPYeM BaM, KaK HACTPOUTh B Git HTHOPUpPOBaHUE OTAEIBHBIX QalIoB
WIW UX TPYHI, KaK OBICTPO U IPOCTO OTMEHUTH OIIUO0YHBIE M3MEeHEeHMs, KaK IIPOCMOTPETh
HWCTOPUIO BaIllero IIpoeKTa U U3MeHeHUs MeXKAy OT[eJbHPIMH KOMMHUTAaMU (commit), a Tak)Ke KaK
oTHpaByATh (push) u mosyuats (pull) H3MeHeHUd B/U3 yIAJIEHHOTO (remote) perro3suTOpUs.

Co3pgaHue Git-pernosuropust

JUtsa co3maHust Git-pero3UTOPHS BBl MOJKETe HCIIOIB30BaTh /IBA OCHOBHBIX IT0/IX0/Ia. BO-TIePBEIX,
uMIopT B Git y»Ke CYIIECTBYIOIIETO IMPOEKTAa WM [UPEKTOPUH. BO-BTOPHIX, KJIOHUPOBaHHUE
CYII[eCTBYIOIIETO PeTIO3UTOPHUSI C IPYTOTr0 cepBepa.

Co3gaHue peno3uTOpHs B CYyIIECTBYIOIEH TUPEeKTOPHHI

Eciin BRI coGMpaeTech HayaTh MCIOJb30BaTh Git [T CYIIeCTBYIOIETO0 IIPOeKTa, TO BaM
Heo0X0IUMO ITepPefTH B TUPEKTOPUIO ITPOEKTa U B KOMaHIHOM CTPOKe BBECTH

$ git init

JdTa KOMaHZAa CO3JaéT B TeKyIled MUPeKTOPHUU HOBYH IOAJUPEKTOPHUI0 C HMeHeM .git,
cofieprKallylo Bce He0O6X0fuMble QpaliyIbl peIlo3UTOPUSI — OCHOBY Git-pertosutopusi. Ha aToM ararie
Balll IIPOEKT ellé He HAaXOQUTCI I10[ BepCUOHHBIM KOHTposeM. (ITogpo6HOe omucaHue ¢aiiioB
CoJleprKaIuXCs B TOJIBKO UTO CO3LaHHOM BaMU JUPEKTOPHUH . g1t IpHUBeleHO B I1aBe Git M3HyTpN)

Eciy BBl XO0THTe [,00aBUTH I10J] BEPCUOHHBIM KOHTPOJb CYIeCTBYIOILIMe ¢aiibl (B OTIMYHE OT
IIyCTOTO KaTaJjlora), BaM CTOMT J[00aBUTb HMX B HHJEKC MU OCYIIEeCTBHUTH IIEPBBHIA KOMMUT
U3MeHeHUM. JJoOGUThbCA 3TOr0 BBl CMOXKETe 3allyCTUB KOMaHAy git add HeCcKoJIbKO pas, yKasas
HHJeKCHupyeMble Qpaiiibl, a 3aTeM BBIIIOJIHUB git commit:

$ git add *.c
$ git add LICENSE
$ git commit -m 'initial project version'

Ms1 pasbepeM, UTO AesJal0T 3TU KOMaHABI UyTh MHo3Ke. Telleph y Bac ecTh Git-pero3uTopuii c
OTCJIE>KUBAaeMBIMH $aiiylaMU U HaUaIbHBIM KOMMHUTOM.

KJIoHUpOBaHMeE CYIIeCTBYIOIIET0 PEIO3UTOPHSI

JIIsL TIOJTyYeHUsT KOIIUU CYIIecTBYIOIIero Git-pero3uTopus, HapuMep, MPoeKTa, B KOTOPHIA Bl
XOTHUTe BHECTU CBOM BKJIaZl, HEO6GXO/IMMO UCI0JIH30BaTh KOMaHAy git clone. EcJI BbI 3HAKOMEI C
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OPYTUMH CHCTeMaMM KOHTPOJIA BepCUl, TaKUMH Kak Subversion, To 3aMeTHTe, UTO KOMaH[a
HaseiBaeTcd "clone", a He "checkout". 3T0 Ba)kKHOe pasjuyHe — BMECTO TOr0, YTOOBI IIPOCTO
IIOJIyYUTh pabouyro KOIIHIo, Git ITosryyaeT KOIIHIO IIPAaKTUYeCKHU BCeX JaHHBIX, KOTOPhIE eCTh Ha
cepBepe. IIpu BeInlosiHeHUH git clone ¢ cepBepa 3abupaetcs (pulled) xakzmast Bepcusi KaXKIoro
¢daiisza U3 UCTOPUM IIpoeKTa. PaKTHUUECKH, eCIh CEPBEPHBIN NUCK BBIMET M3 CTPOs, BBl MOXKeTe
HUCII0/IL30BaTh JIIOO0HM U3 KJIOHOB Ha JIIOOOM U3 KIWEHTOB, JIs1 TOTO, YTOOBI BEPHYTHL CepBep B TO
COCTOsIHME, B KOTOPOM OH HaXOAWJICI B MOMEHT KJIOHHUPOBaHUA (BBl MO)KeTe IIOTEPSThH 4aCThb
CepBepHLIX IIepeXBaTUUKOB (server-side hooks) u T.II., HO BCe JaHHBIe, IIOMeEIEHHEIE IIO[
BePCHUOHHBIN KOHTPOJIb, OYAYT COXpaHeHB], II0ipo6Hee 06 3TOM CMOTPUTe B IVIaBe YcTaHoBKa Git
Ha cepsep).

KiloHUpoBaHMe peIlo3suTOpPHUs OCYILEeCTBJIsAeTCI KoMaHaou git clone [url]. Hammpumep, eciud BBI
XOTUTe KJIOHUPOBATh 6M6IM0TeKy libgit2, BBl MoKeTe c/ies1aTh 3TO CAeLy0IIUM 06pa3oMm:

$ git clone https://github.com/1libgit2/1ibgit2

JTa KOMaHja Co3MaéT aupekTopuro “libgit2”, MHUIMANIU3UPyeT B Hel IOAAUPEKTOPUI0 .git,
CKayuBaeT BCe JaHHble [JI 3TOI0 PeIlo3UuTOpUsA U co3faér (checks out) pabouyr KOIIHIO
rocjefHe Bepcuu. ECaiM BB 3aiifiéTe B HOBYIO JUPEKTOPHUIO libgit2, To yBUAUTe B Hed Qaiiibl
IIPOEKTa, TOTOBBIE JIJI Pa60THI UJIHU HUCII0/Ib30BaHUd. /IJI1 TOr0, YTOOBI KJIOHUPOBATh PEIIO3SUTOPHUNA
B JUPEKTOPUIO0 C UMeHeM, oTInvarumcs ot “libgit2”, Heo6XoqUMO yKasaTh >KejlaeMoe UMs, KaK
rapaMeTp KOMaHJAHOU CTPOKH:

$ git clone https://github.com/1ibgit2/1ibgit2 mylibgit

JdTa KOMaHfia JiejlaeT BCE TO K€ caMoe, 4TO U IIpeJbIAyInasi, TOJIbKO Pe3yJbTHPYIOIIUI KaTaor
OyzeT HasBaH mylibgit.

B Git peasi30BaHO HECKOJILKO TPAHCIIOPTHAIX IIPOTOKOJIOB, KOTOPEIE BBl MOXKeTe KCII0JIb30BaTh. B
IIpeApIAyINneM IIpUMepe UCII0JIb30BaJICd IIPOTOKOJI https://, BBl TaK)Ke MOKeTe BCTPETUTD git://
UM user@server:path/to/repo.git, HUCIIONB3yIOIINMI IPOTOKOJ Iepenauyn SSH. B miaBe VcraHoBKa
Git Ha cepBep MBI IIO3HAKOMUMCS CO BCEMU [OCTYIIHBIMU BapHUaHTaMU KOHQUIypalluu cepBepa
111 obecrieyeHUs OCTYyIIA K BalleMy Git-pelo3suTOpUI0, a TaKyKe pacCMOTPUM UX JJOCTOMHCTBA U
HeJI0CTaTKH.

3anuchr U3MEHEeHHUH B PeIo3uToOpuit

HTak, y Bac UMeeTCsd HacTOAIUU Git-perrosuTopui U pabouasd Komusd GpamiioB AjI1 HEKOTOPOIO
IIpoeKTa. BaM HY)KHO [esaTb HEKOTOpble HU3MeHeHUs U (QUKCUPOBATh “CHUMKHU” COCTOSHUA
(snapshots) sTMX H3MeHeHHUH B BallleM PEIIO3UTOPUM Ka’KABIH pas, KOIfa IIPOEKT NOCTUIaeT
COCTOSIHHUS, KOTOPOe BaM X0TeJIOCh OBl COXPaHUTB.

3anmoMHMTe, KaKAbIi ¢aityl B BallleM paboyeM KaTajlore MOKeT HaXOAUTHCA B OJHOM M3 JBYX
COCTOSHHUI: IIOf BEPCHOHHBIM KOHTpOJIeM (OTCIeKHMBaeMble) M HeT (HeOoTC/Ie)XKHUBaeMble).
OrciexxrBaeMble Gaibl — 3TO Te (aibl, KOTOpble OBLIM B IIOC/IeJHEM CJIellKe COCTOSHUSA
mpoekTa (snapshot); oHA MOI'yT 6BITb HEM3MeHEHHBIMM, U3MEeHEHHBIMU MJIH IIOATOTOBJIEHHBIMU K
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KOMMUTY (staged). HeoTciie)xuBaeMble Qaiyibl — 3TO BCE OCTaJIbHOE, JIt0Oble Qailyibl B BallleM
pabouyeM KaraJjiore, KOTOpble He BXOAWJM B Balll IIOCIE€JHUN CJIEIIOK COCTOSHUSA U He
IIO/ATOTOBJIEHBI K KOMMMTY. Korma BBl BIIEpBbIE KJIOHUpPYeTe PeIo3UTOPUN, Bce ¢auabl OyayT
0TCJIE)KMBaeMbIMU U HeM3MeHEHHBIMHY, [I0TOMY YTO BBl TOJILKO B3sUIU UX U3 XpaHUauina (checked
them out) 1 HUYero 1oKa He pelaKTUPOBaJIH.

Kak TOJIbKO BBI OTpefakTUpyeTe dariibl, Git 6y/eT paccMaTpuBaTh UX KaK U3MeHEHHEIE, T.K. BbI
W3MEeHWJIU UX C MOMEHTa IIoCjaefHero KOMMHTA. Bbl HMHJekcupyeTe (stage) sTH U3MeHEHUS U
3aTeM QUKCHUpyeTe BCe UH/[eKCUPOBaHHbIe H3MeHeHUs], a 3aTeM IIUKJI [I0OBTOPSIeTCS.

Untracked Unmodified Modified

Add the file

Edit the file
Stage the file

Remove the file

PucyHok 8. 2JKu3HeHHblll YUK/ cocmosHull haiinos.

OmnpenesieHue cocTostHUA ¢pailyioB

OCHOBHOM HMHCTPYMEHT, HCIIOJIb3yeMbIH 711 OIpefiesieHUsl, Kakue ¢akibl B KAKOM COCTOSSHUU
HaXOJATCsI — 3TO KoMaHja g¢it status. EciM BBl BBINOJHUTE 3Ty KOMaHAy cpasy Iocjie
KJIOHUPOBAaHUS, BBl YBUIUTE UTO-TO BPO/ie 3TOTO:

$ git status
On branch master
nothing to commit, working directory clean

9TO 0O3HayaeT, UYTO y BaC YHUCTHIA paboOuMi KaTaJIOT, APYTHUMU CJIOBaMH — B HeEM HET
OTCJIEXKMBaeMbIX U3MeHeHHBIX aitioB. Git Takyke He 0OGHAPY KU/ HEOTC/Ie>KUBaeMbIX $paiyioB, B
IIPOTUBHOM CJIydae OHU OBl GBLIM IlepeducsIeHbl 3/lech. HaKkoHeIl, KOMaHia coo6IaeT BaM Ha
KaKo# BeTKe BbI HAXOJIUTECh U COOOIIIAET BaM, UTO OHA HE PACXOUTCS C BETKOM Ha cepBepe. [loka
YTO 3TO BCerJla BeTKa ~ master ', BeTKa II0 YMOJIYaHHUIO; B 3TOHM IJIaBe 3TO He BaKHO. B
BeTrBiieHue B Git 6yIyT pacCMOTPEHBI BETKH U CCHUIKU 00JIee IeTaabHO.

[Ipeario05KuM, BBl J06aBUJIM B CBOU IIPOEKT HOBBIM Qaiil, rmpocTtou ¢pariss README. Eciu aToro
¢darina paHblile He OBLI0, U BBI BRITIOJIHUTe git status, BBI yBUMTe CBOM HEOTCIeKMBAaeMbIU paii
BOT TaK:
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$ echo 'My Project' > README
$ git status
On branch master
Untracked files:
(use "git add <file>..." to include in what will be committed)

README

nothing added to commit but untracked files present (use "git add" to track)

[ToHATH, uTO HOBBIM ¢arisi README HeoTclIe)XHMBaeMblii MOKHO II0 TOMY, YTO OH HaXOJUTCA B
cekruu Untracked files” * B BbIBoie KoMaHAbI ~status” . Ctatyc *  Untracked files™ °, mo cyTy,
O03HauaeT, 4To Git BUAUT $paijl, OTCYTCTBYIOIIUUA B IIPeIbIAyIleM CHUMKE COCTOSHUSI (KOMMUTE);
Git He cTa”HeT J00aBJISATH €ro B Ballld KOMMUTEHI, II0Ka Bbl €r0 IBHO 00 9TOM He IIOIIPOCHUTE. ITO
IIpefOXpaHUT BaC OT CJIYy4alHOIO [L00aBJIeHUA B PEIO3UTOPHUM CreHepHUPOBaHHBIX OMHapPHBIX
$alyIoB MM KaKUX-IM00 APYrUX, KOTOpble Bbl U He AyMaJyid A006aBATh. MBI XO0TeJU 100aBUTh
README, Tak gaBaiiTe c/iejaeM 3TO.

OTciie)kuBaHHe HOBBIX ¢palioB

Jlst1 Toro 4ToObl HayaTh OTCJEXHWBATh (4OOABUTH I10[ BEPCHOHHBINM KOHTPOJIb) HOBBIN Gami,
UCIIOJIb3yeTcss KoMaHAa git add. UTo6sl HauaTh oTciaekuBaHUe ¢aityia README, BBl MokeTe
BBITIOJIHUTS CJIe/IyIolee:

$ git add README

Ecsii BBl CHOBa BBINOJMHUTE KoMaHAy status, To yBugure, uto ¢aisi README Temnepsn
0TCJIeKUBaeMbIA U UHIIEKCUPOBAaHHBIN:

$ git status
On branch master
Changes to be committed:
(use "git reset HEAD <file>..." to unstage)

new file: README

Brl MoOXeTe BHETH, UTO Gal HPOUHAEKCHUPOBAH II0 TOMY, UTO OH HaXOJUTCd B CeKIUU
" "Changes to be committed " *. Ec/ii BbI BBIIIOJIHUTE KOMMUT B 3TOT MOMEHT, TO Bepcus ¢ariia,
CyllleCTBOBaBIIlas HAa MOMEHT BBITIOJITHEHUS BaMU KOMaH/bI git add, 6yzeT mobaByieHa B UCTOPUIO
CHHMKOB COCTOSHUA. Kak BBl IIOMHUTe, KOTZla Bbl paHee BBIIIOJHWIXA git 1init, 3aTeM BBHI
BBIITOJIHWIIM git add (dannbl) — 9TO OBLIO CIesaHo JJIg TOr0, YTOOHBI J06aBUTH Qaiyibl B BallleM
KaTaJIore II0[ BEPCUOHHBIN KOHTPOJIb. KoMaHza git add mpruHMMaeT I1apaMeTpoM IIyTh K Qarry
WU KaTaJIoTy, eCJIM 3TO KaTaJsol, KOMaH/ia peKypCUBHO f06aBisgeT (MHeKCcUpyeT) Bce $aiiibl B
IaHHOM KaTaJIoTe.
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HNHpekcanyss U3MeHEHHBIX ¢ailyioB

JllaBaviTe MoguounpyeM ¢ais, yyKe HaXOIAIUAMNCA II0[, BEPCHOHHBIM KOHTpoJsieM. EciM BbI
usMeHute orciaexuBaeMblli ¢arisr - CONTRIBUTING.md = © mocje 3TOrO CHOBa BBIIIOJIHUTE
KOMaHAy git status, To pe3ysbTaT OyAeT IIPUMEPHO CIIEAYIOIUM:

$ git status
On branch master
Changes to be committed:
(use "git reset HEAD <file>..." to unstage)

new file: README

Changes not staged for commit:
(use "git add <file>..." to update what will be committed)
(use "git checkout -- <file>..." to discard changes in working directory)

modified:  CONTRIBUTING.md

®aitr *  CONTRIBUTING.md °~ Haxomutca B ceKiiuu  Changes not staged for commit™ = — 3T0
O3HauvaeT, 4YTO OTCIeXMBaeMblli ¢Gal ObLI U3MeHEH B paboyeM KaTajlore, HO IIOKa He
IIPOMH/EKCUPOBaH. YTOOHI IIPOUH/IEKCUPOBATh er0, HE0OXOIUMO BBIIIOJIHUTH KOMaHAY git add.
9TO0 MHOroQyHKITMOHa/JIbHasE KOMaH/la, OHa HCIIOJb3yeTCs I To0aBJIeHUS II0]] BEPCHOHHBIN
KOHTPOJIb HOBBIX QaMsIoB, AJIs1 MHEKCAITUN U3MEHEHUH, a TakKe /I JPYTUX Ilejiel, HalIpuMep
711 yKa3aHUsl QamlioB C KCIIPaBJI€HHBIM KOH(JIMKTOM CIHUSHUSI. BaM MOKeT OBITH IIOHSITHEE,
eCJIM BbI OyJleTe IyMaTh 00 9TOM KaK = [00aBUTh 3TOT KOHTEHT B CJIEAYIOIIHUN KOMMUT , a He
Kak ~ 7mo6aBUTH 3TOT ¢aia B IIPOEKT . BbeImosHUM git add, 4TOOBI IIPOMHIEKCHPOBATH
" "CONTRIBUTING.md" °, a 3aTeM CHOBA BBIITOJHUM git status:

$ git add CONTRIBUTING.md
$ git status
On branch master
Changes to be committed:
(use "git reset HEAD <file>..." to unstage)

new file: README
modified:  CONTRIBUTING.md

Temeps o6a ¢aiiyia IPOUHIAEKCUPOBAHbI U BOWAYT B CJEAYIOIIWNM KOMMUT. B 3TOT MOMEHT BHI,
IIPeJIIoJIOKUM, BCIIOMHUJIM OJHO HeOOJbIIIoe H3MeHeHHe, KOTOpOoe BBl XOTUTe CZejlaThb B
" "CONTRIBUTING.md" "~ pmo xoMMmuTa. Bwl oOTKpbIBaeTe ¢ais, BHOCUTE U COXpaHSAETe
HeoOX0AMble U3MEeHEeHUs U Bpoie 6bI TOTOBBI K KOMMUTY. Ho 1aBaiiTe-Ka eIfé pas BBIIIOJIHUM git
status:
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$ vim CONTRIBUTING.md
$ git status
On branch master
Changes to be committed:
(use "git reset HEAD <file>..." to unstage)

new file: README
modified:  CONTRIBUTING.md

Changes not staged for commit:
(use "git add <file>..." to update what will be committed)
(use "git checkout -- <file>..." to discard changes in working directory)

modified:  CONTRIBUTING.md

Urto 3a uépr? Temepr ~ CONTRIBUTING.md ~ oToOpa’kaeTcd KaK IIPOMHEKCHPOBaHHBIM U
HeIIPOUH/IeKCUPOBAaHHLIM OJHOBpeMeHHO. Kak Takoe B0O3MO>XHO? Takasg cuUTyaliusd HaIJILHO
IeMOHCTpUpyeT, uTo Git HMHAeKcupyeT ¢aiiyi B TOYHOCTH B TOM COCTOSHUM, B KOTOPOM OH
HaXO/IWJICS, KOTIZla Bbl BBIIIOJIHW/IM KOMaHAY git add. EcZIM BbI BBHIIIOJIHUTE KOMMHT ceMlyac, TO
¢arin * CONTRIBUTING.md * 1momafiéT B KOMMUT B TOM COCTOSIHUM, B KOTOPOM OH HaXOJUJICS,
KOIZla BbI IIOCJI€JHUU pas3 BBHIIIOJIHSAIU KOMaHAy git add , a He B TOM, B KOTOPOM OH HaXOJUTCSI B
BalleM paboueM KaTajlore B MOMEHT BBIIIOJIHEHUS git commit. ECJIM BBl M3MeHMIN Qail Iiociie
BBIIIOJIHEHU ¢it add, BaM HOpPUAETCI CHOBA BBINOJHUTHL git add, 4TOOBI IIPOMHIEKCHPOBATH
II0CJIeTHIO0 Bepcuyro dariia:

$ git add CONTRIBUTING.md
$ git status
On branch master
Changes to be committed:
(use "git reset HEAD <file>..." to unstage)

new file: README
modified:  CONTRIBUTING.md

CokpallleHHBIN BBIBO/I CTaTyca

BeIBOJ, KOMaH[bI git status [0BOJIbBHO BCe0OBEeMITIOIIIMI X MHOTOCJIOBHBIM. Git Tak)Ke UMeeT ¢Jiar
BBIBO/la COKPAILlEeHHOI'O CTaTyca, TaK YTO Bbl MOYKeTe YBU/eTh U3MeHeHUs B 60jiee KOMIIAKTHOM
Buzie. Eciii BBI BhIIIOJIHUTE git status -s muk git status --short BeI mosryumTe ropaszo 6osiee
VIIPOIIIeHHEIN BBIBO,
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$ git status -s

M README

MM Rakefile

A 1lib/git.rb

M 1ib/simplegit.rb
77 LICENSE.txt

HoBble, HeoTcieKMBaeMble Galyibl IIOMeUeHBl 77 cjieBa OT HUX, ¢aiyibl [Jo0aBJIeHHbIE B
OTCJIe’KUBaeMble IIOMeYeHbl A, 0TpelaKTUpoOBaHHbIe $aliyibl ToMevyeHbl M U Tak Jfajee. B BeIBOJe
COJlep’KUTCA [iBa CTOJIOIIA - B JIEBOM YKasbIBaeTCsd CTaTyc dariia, a B IIpaBO¥M MOJUGUITMPOBAH JIH
OH IIocje 3Toro. K mpumepy B HameMm BbIBOZe, ¢aityi README mMopuduiipoBaH B paboueit
OUPEeKTOPUH U He IpOHUHAeKcUpoBaH, ¢awn lib/simplegit.rb MomuduiupoBan u
npouHaekcupoBaH. @anan  Rakefile wMomuoUIIpOBaH, MNPOUHAEKCUPOBAH U  eIfé pas
MOAUUITUPOBAH, TAKUM 00pa3oM Ha JaHHBIM MOMEHT Y Hero eCTb U3MeHeHUs KOTOphle IIoIIaAyT
B KOMMUT U Te KOTOpBIe He II0IIafyT.

HraopupoBaHue ¢panioB

3auacTyo, y BaC UMeeTcd Ipylma ¢aiioB, KOTOpPble Bbl He TOJBKO He XOTHTe aBTOMAaTHYeCKHU
I00aBJIATH B PEIIOSUTOPUM, HO U BUJIeTh B CIIMCKaX HEeOTCIeKUBaeMbIX. K TakuM ¢aityiaM 06bI9YHO
OTHOCATCA aBTOMaTHYeCKHU TIeHepuUpyeMmble O¢aiyipl (pasjIMYHbIe JIOTH, pPe3yJIbTaThl COOPKHU
IIporpaMm ¥ T.IL). B TakoM ciydae, BBl MOKeTe cOo3faTh ¢aiy .gitignore. c IlepedyurciieHHEM
111a6JIOHOB COOTBETCTBYIOIIUX TaKUM daiyiaM. BoT ripumep ¢ariia .gitignore:

$ cat .gitignore

*.[oa]

~

RN

[TepBad cTpoKa IipezmucbiBaeT Git UTHOPUPOBAThH JIIOOBIe Qailybl 3aKaHUYMWBAKIUecd Ha .0
UIA .2 - 00beKTHBIEe U apXUBHEBIE Qailjbl, KOTOPble MOIYT IIOSBUTHCSI BO BpeMs COOPKH KOZa.
Bropas cTpoka IIpeAIlMChIBaeT UTHOPUPOBATH Bce Galiyibl 3aKaHYMBAIOIHeCd Ha TUIBAY (~),
KOTOpasi UCII0JIb3yeTCsI BO MHOTHX TeKCTOBBIX pejaKTopax, HalpuMmep Emacs, a1 0603HaueHUsS
BpeMeHHBIX $alioB. BBl MOJKeTe TakKe BKJIIOUUTH KaTajord log, tmp wau pid; aBToMaTUYeCKHU
Co3JjlaBaeMyl0 JOKyMeHTaI[UI0; U T.I. U T.IL. Xopolllasd IIpaKTHUKa 3aK/IH4aeTcs B HaCTpouKe dariia
.gitignore 1o TOro, Kak Ha4yaTh CepbE3HO paboTaTh, ITO 3AIUTUT BaC OT CIy4alHOIO 406aBIeHUs

B PeIlo3UTOpUU GanIioB, KOTOPHIX BBl TaM BU/IeTh He XOTHUTE.
K nrabsioHaM B ¢aiisie .gitignore IPpUMeHSIOTCA CIeAyIOIIMe [IpaBUa:

o IIycThle CTPOKH, a TaKyKe CTPOKHU, HAUMHAIOIIMecs C #, HTHOPUPYIOTCSL.

* MO>KHO HCII0JIb30BaTh CTaHapTHHBIE glob 111a6I0HBbL.

* MO’KHO HauaTh 11a6JI0H CUMBOJIOM CJI3IIa (/) 4TOOBI M36erKaTh PEKYPCUU.

* MO’KHO 3aKaHYMBAaTh I1a6JI0H CHMBOJIOM CJIdINIA (/) /11 yKa3aHUs KaTaJIora.

* MO’KHO HMHBEPTHPOBATh IIa0JIOH, KCIIOJIb30BaB BOCK/HIIATEJBbHBIM 3HAK (!) B KadecTBe
I1epBOI0 CUMBOJIA.
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Glob-111a6/10HBI IIPEeCTaBJIAIT COO0M YIIPOIEHHBIE PeryJisipHble BBIpaKeHUSs, HCII0JIb3yeMble
KOMaHAHBIMU HHTepliperaTopaMu. CumBoa (*) coorBeTcTByeT 0 wWiIM 6ojiee CHUMBOJIAM;
I10CJIe0BaTeJbHOCTh [abc] — Ir060My CMBOJIY U3 YKa3aHHBIX B CKOOKaX (B JaHHOM IIpUMepe a,
b mnu c¢); 3HaK Bompoca (?) COOTBETCTBYET OJJHOMY CHUMBOJIY; ¥ KBaJpaTHbIe CKOOKU, B KOTOpPHIE
3aKJII0OUeHbl CHUMBOJIBI, pasfeséHHble aedricom ([0-9]), COOTBETCTBYHOT JIH06OMY CHUMBOJIy U3
UHTepBaJsa (B JaHHOM ciaydae oT 0 10 9). Bel TakyKe MO’KeTe UCII0JIb30BaTh /IBe 3BE3[0UKU, YTOOBI
yKasaTh Ha BJIOKEHHBIE TUPeKTOPUU: a/**/z cOOTBETCTBYeT a/z, a/b/z, a/b/c/z, 1 Tak fajee.

Bor emé oguH nmpuMep ¢aiia .gitignore:

# no .a files
*.3

# but do track lib.a, even though you're ignoring .a files above
ITlib.a

# only ignore the root TODO file, not subdir/TODO
/T0DO

# ignore all files in the build/ directory
build/

# ignore doc/notes.txt, but not doc/server/arch.txt
doc/*.txt

# ignore all .txt files in the doc/ directory
doc/**/*. txt

GitHub mmogmep>kuBaeT A0BOJIBHO IIOJHBIN CIIMCOK IIPUMepoB .gitignore ¢paiyioB s
TIP MHO>KeCTBa IIPOeKTOB U A3BIKOB https://github.com/github/gitignore aTo Mo>keT cTaTh
OTIIPaBHOM TOUYKOMH /I .gitignore B BallleM IIPOEKTe.

IIpocMOTp MHAEKCHPOBAaHHBIX U HEMHIEKCUPOBAHHBIX H3MEHEHMI

Ecou pesynbTaT paboThl KOMaHABI git status HegocTaTOYHO MHPOPMATUBEH [JII BaC — BaM
X04YeTcsd 3HaTh, YTO KOHKPETHO IIOMEHSJIOCh, @ He TOJIbKO KakKue ¢pauibl ObIIM U3MeHEeHbl — BBl
MOJKeTe UCII0J1b30BaTh KoMaHay git diff. [To3ke Mbl paccMoTpuM KoMaHay git diff rmogpobHee;
BBI, CKOpee BCero, 6yjeTe MCII0JIb30BAaTh 3Ty KOMaH/Ay /JId II0JIy4eHUs OTBEeTOB Ha JBa BOIIpoca:
UTO Bl U3MEHWJIH, HO eIllé He IIPOUHEKCUPOBaIU, U YTO BbI IIPOMH/EKCUPOBAJIU U COOMpaeTech
¢uxcupoBath. Eciiu git status oTBewaeT Ha 3THU BOIIPOCHI B CaMOM O00II[eM BH/Je, II€PEeUUCIIsA
nuMeHa Gamiios, git diff moxkaseiBaeT BaM HeIlIOCPeACTBEHHO 00aBIeHHbIE U YaJléHHbIE CTPOKU
— COOCTBEHHO 3aIuIaTKy (patch).

JlomycTuM, Bbl CHOBa W3MEHWJIN U IpouHAeKcupoBanau ¢avs README, a saTeM U3MeHWIU Qaiii
CONTRIBUTING.md 6e3 wmHIeKCHpOBaHUA. EC/IM Bbl BBIIIOJIHUTE KOMaHAy git status, BBl omaTh
YBUUTE YTO-TO BPOJE:
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$ git status
On branch master
Changes to be committed:
(use "git reset HEAD <file>..." to unstage)

new file: README

Changes not staged for commit:
(use "git add <file>..." to update what will be committed)
(use "git checkout -- <file>..." to discard changes in working directory)

modified:  CONTRIBUTING.md

UTO6BI YBUJIETH, UTO K€ Bbl U3MEHWIH, HO II0Ka He IIPOUHeKCUPOoBaIv, HabepuTe git diff 6e3
apryMeHTOB:

$ git diff
diff --git a/CONTRIBUTING.md b/CONTRIBUTING.md
index 8ebb991..643e24f 100644
--- a/CONTRIBUTING.md
+++ b/CONTRIBUTING.md
@@ -65,7 +65,8 @@ branch directly, things can get messy.
Please include a nice description of your changes when you submit your PR;
if we have to read the whole diff to figure out why you're contributing
in the first place, you're less likely to get feedback and have your change
-merged 1in.
+merged in. Also, split your changes into comprehensive chunks if you patch is
+longer than a dozen lines.

If you are starting to work on a particular area, feel free to submit a PR
that highlights your work in progress (and note in the PR title that it's

Jra KOMaHIa CpaBHHUBAET COAEP’KMMOE BaIllero pa6oqero KaTaJsiora C COAEP’KHUMBbIM HH/IEKCA.
PeBy.JIBTaT IIOKa3bIBaeT eme He ITPOMHAEKCUPOBAaHHBIE U3MEHEHU.

Ecyi BBI XOTUTE IIOCMOTPETH, YTO BBl IIPOUHAEKCUPOBAIN U UTO BOUIET B CJIEYIOITUNA KOMMUT,
BBl MOJKeTe BBIIIOJIHUTE git diff --staged. 3Ta KoMaHza cpaBHUBAaeT Ballll UHEeKCUPOBAHHEIE
U3MeHeHUs C I10CJIeJHUM KOMMUTOM:

$ git diff --staged

diff --git a/README b/README
new file mode 100644

index 0000000..03902a1

--- /dev/null

+++ b/README

0 -9,0 +1 @

+My Project
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Ba)xHO oTMeTuTh, yTo git diff cama o cebe He IIOKasblBaeT BCe HM3MEHeHUs CJeJIaHHbIe C
II0C/IeTHeTO0 KOMMHUTA — TOJIBKO Te, UTO eIlé He IIPOMH/IeKCUPOBaHbl. Takoe IT0BeleHHe MOXKeT
CcOMBATH C TOJIKY, TaK KaK eC/IU BbI IIPOMH/IEKCHUPYeTe BCE CBOM U3MeHeHUs, To git diff Huuero He
BEpHET.

Jpyroi mpuMep: Bbl IpouHaekcupoBaau ¢avisi CONTRIBUTING.md M 3aTeM HU3MEHUIH €TI0, BBl
MOKeTe HCII0b30BaTh git diff mIg mmpocMoTpa Kak HMHIEKCUPOBAHHBIX W3MEHEHUU B 3TOM
¢darine, Tak U TeX, YTO I10Ka He IIPOUHEKCUPOBaHbIL. B HallleM ciay4yae 3TO Oy/IeT BHIVIIETh BOT
TaK:

$ git add CONTRIBUTING.md
$ echo 'test line' >> CONTRIBUTING.md
$ git status
On branch master
Changes to be committed:
(use "git reset HEAD <file>..." to unstage)

modified:  CONTRIBUTING.md

Changes not staged for commit:
(use "git add <file>..." to update what will be committed)
(use "git checkout -- <file>..." to discard changes in working directory)

modified:  CONTRIBUTING.md

Teriepsb BRI MOKeTe UCIOIb3Yysd git diff ITocMoOTpeTh HEIIPOMHIEKCHPOBaHHbIE H3MEeHEHUS

$ git diff
diff --git a/CONTRIBUTING.md b/CONTRIBUTING.md
index 643e24f..87f08c8 100644
--- a/CONTRIBUTING.md
+++ b/CONTRIBUTING.md
0 -119,3 +119,4 @@ at the
## Starter Projects

See our [projects

list](https://github.com/1ibgit2/1ibgit2/blob/development/PROJECTS.md).
+# test line

a Takxe Yy)Ke IIPOMHJEKCHUPOBaHHBIE, HCIIOAbL3yd git diff --cached (--staged m --cached
CHUHOHUMBI):
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$ git diff --cached
diff --git a/CONTRIBUTING.md b/CONTRIBUTING.md
index 8ebb991..643e24f 100644
--- 3/CONTRIBUTING.md
+++ b/CONTRIBUTING.md
@@ -65,7 +65,8 @@ branch directly, things can get messy.
Please include a nice description of your changes when you submit your PR;
if we have to read the whole diff to figure out why you're contributing
in the first place, you're less likely to get feedback and have your change
-merged in.
+merged in. Also, split your changes into comprehensive chunks if you patch is
+longer than a dozen lines.

If you are starting to work on a particular area, feel free to submit a PR
that highlights your work in progress (and note in the PR title that it's

Git Diff 60 8HeWHUX UHCMPYMEHMAX

Mbl OyzeM IIpOJOJDKaTh MCIIOAb30BaTh KoMaHAy ¢it diff pasauuHbIMU
crrocobaMy Ha IIPOTSDKEHWM BCed KHUIM. CyIlecTByeT eIle OJUH CII0C00
IIpOCMAaTpUBaTh 3TH H3MEeHEeHHs, eCJIHd Bbl IIpeAlloynuTaeTe rpaduUecKUi

NOTE IIPOCMOTP HJIM BHEIIHIOK IIpOrpaMmy IIPpOCMOTpa PasIvyuii, BMECTO KOHCOJIU.
BeirmostHuTe KoMaHay git difftool BMecTo git diff, TakuM 06pasoM BBl CMOXKeTe
IIPOCMOTpPeTh M3MeHeHus B ¢aiijyle C IIOMOINLI TaKUX IIpOrpaMM KakK Araxis,
emerge, vimdiff u gpyrux. BeimosHute git difftool --tool-help 4T06BI YBUIETH
KaKue U3 HUX YKe YCTaHOBJIEHB] B Ballled CUCTeMe.

KoMMHUT H3MEeHeHUn

Temeps, Korga Balll UHAEKC HaXOQUTCI B TAaKOM COCTOSHHH, KaK BaM U XOTeJIOCh, BbI MOYKeTe
3apUKCUpOBAaTh CBOM U3MeHeHUs. 3allOMHUTe, BCE, YTO [0 CUX II0pP He IIPOUHIEKCHUPOBAHO —
JIr00ble Qaribl, CO3laHHble WM U3MEeHEHHbIe BaMU, U [JIs1 KOTOPBIX Bl He BBIIOJIHWIM git add
II0CIe MOMEHTa PeJaKTHUPOBAaHUA — He BOHUAYT B 3TOT KOMMHT. OHH OCTaHYTCSI U3MEHEHHBIMU
¢dariraMu Ha BallleM JHCKe. B HalreM ciydae, KOIZja Bhl B IIOCJIeTHUM pa3 BBIIOJIHAIHU git status,
BBl BUJIEJIM UTO BCE IIPOUHEKCHPOBAHO, X BOT, Bbl TOTOBBI K KOMMHUTY. IIpocTeHInmii crioco6
3apUKCUPOBATh U3MeHeHUs — 3TO HabpaTh git commit:

$ git commit

JdTa KOMaH/ia OTKpOeT BBIOPAaHHBIM BaMU TeKCTOBBIM pefakTop. (PemakTop ycTaHaBIMBAETCA
cucTeMHOM mepeMeHHOM $EDITOR — 0OBIUHO 3TO Vim MM emacs, XOTS Bbl MOYKETe YCTaHOBUTH
BaIlll JIFOOUMBIN C IIOMOIIBI0 KOMaHABI git config --global core.editor Kak OBLIO IIOKa3aHO B
I1aBe BeeneHue).

B pefakTope 6yzeT 0TOOpa’kéH CJIeAYIOIUNA TEeKCT (3TO IIpuMep OKHa Vim’a):
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# Please enter the commit message for your changes. Lines starting
# with "#' will be ignored, and an empty message aborts the commit.
# On branch master

# Changes to be committed:

# new file: README

# modified: CONTRIBUTING.md

#

~
~

~

".git/COMMIT_EDITMSG" 9L, 283C

Bel MoKeTe BHIeTh, UYTO KOMMEHTapUW 1[I0 YMOJYAaHUK [UII KOMMMTA COJEPKUT
3aKOMMEHTHUPOBAHHBIN pe3yabTaT paboThl ("BBIXJION") KOMAHARI git status U emmié ogHy IyCTYIO
CTPOKY CBepxy. Bel MojKeTe ymajlUTh 3TH KOMMEHTaphU U HabpaThb CBOE COOOIIleHUEe WJIU Ke
OCTaBUTh HUX [JI1 HAIlOMHUHAaHWSA O TOM, 4TO Bbl Qukcupyete. ([ emjé 6GoJsiee IIOJPOOHOIO
HallOMHHAaHW, 4YTO >Ke MMEHHO BBl IIOMEHSIU, MOJKeTe IlepefjaTh apI'yMeHT -v B KOMaHAy git
commit. 9TO IPUBEAET K TOMY, YTO B KOMMEHTapuil OyleT TakKe IoMelleHa aesbTa/diff
U3MeHeHU!, TaKUM o00pa3soM BBl CMOJXKETe TOYHO YBHUJeThb BCe H3MEHEHUs KOTOpHIe BBl
coBepiInan.) Korza BeI BEIXOAUTE U3 pefakTopa, Git co3maéT 111 Bac KOMMMUT C 3TUM COOOIIeHreM
(ymansais KoMMeHTapuu U BeIBOZ diff’a).

EcTb U Jpyroi croco6 — BBl MO>KeTe HabpaThb CBOM KOMMeHTapU¥ K KOMMHUTY B KOMaHIHOH!
CTPOKe BMecTe ¢ KOMaH/IoM commit yKa3aB ero mocje mapameTpa -m, Kak B CJIe[yIOIleM IIpuMepe:

$ git commit -m "Story 182: Fix benchmarks for speed"
[master 463dc4f] Story 182: Fix benchmarks for speed
2 files changed, 2 insertions(+)

create mode 100644 README

HTaK, BBl CO3[ja/Ik CBOM IIepBBI KOMMUT! BBl MOKeTe BU/eTh, YTO KOMMHUT BBIBeJI BAM HEMHOTO
“UHPopManuu O cebe: Ha KaKyH BETKY BBl BBHIIIOJHMJIM KOMMUT (master), Kakasg KOHTPOJIbHAs
cymma SHA-1 y sToro kommura (463dc4f), ckobKo GaiioB OBIJI0 U3MEHEHO, a TaK)Ke CTaTUCTUKY
I10 lo6aBJIeHHBIM/yJaJIEHHBIM CTPOKaM B 9TOM KOMMHMTe.

3allOMHHTe, UTO KOMMHUT COXpaHsIeT CHHMOK COCTOSIHUSI Balllero HHjeKca. Bcé, 4To BBl He
MIPOUHEKCUPOBAJIH, TAK U BUCHUT B paboueM KaTajlore Kak U3MeHEHHOE; BbI MOYKeTe CZieJIaTh eIllé
OJIMH KOMMMT, YTOOBI JOOABUTH 3TU U3MEHEHUs B pello3UTOpUi. Ka)KIpIi pas, KOT/a BHI JlejIaeTe
KOMMHUT, BBl COXpaHsieTe CHUMOK COCTOSIHUSI BaIller0 IIPOeKTa, KOTOPHIM II03)Ke BBl MOXKeTe
BOCCTAaHOBHUTH MJIM C KOTOPHIM MO>KHO CPaBHUTH TeKYIIlee COCTOSTHHE.

I’II‘HOpI/IPOBaHI/Ie HHAEKCalluu

HecMoTpsi HA TO, YTO UHJEKC MOXKET OBITh yAUBUTEJIHbHO II0JIE3HBIM [JI CO3JaHUSI KOMMHUTOB
HUMeHHO TaKMMU, KaK BaM M X0TeJI0Ch, OH BpeMeHaMM HEeCKOJIBKO CJIO)KHee, UeM BaM HY>KHO B
nporecce paborel. Ecam y Bac ecTh JKeJaHWE IIPOIYCTUTh JTall HHAeKcHpoBaHUd, Git
IIpeoCcTaBJIsIeT IIPOCTOM cr1oco6. /lobaBIeHMe IIapaMeTpa -a B KoMaHAy git commit 3acTaBisget Git
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aBTOMaTHUeCKH HHIEeKCUPOBATh KaKABIA yKe OTCIeKHBAaeMbIM Ha MOMEHT KOMMMTa Gaii,
II03BOJISISI BaM 000MTHUCH 60e3 git add:

$ git status
On branch master
Changes not staged for commit:
(use "git add <file>..." to update what will be committed)
(use "git checkout -- <file>..." to discard changes in working directory)

modified:  CONTRIBUTING.md

no changes added to commit (use "git add" and/or "git commit -a")
$ git commit -a -m 'added new benchmarks'

[master 83e38c7] added new benchmarks

1 file changed, 5 insertions(+), @ deletions(-)

O6paTuTe BHUMaHUeE Ha TO, YTO B IJAHHOM CJIydae Ilepe/l KOMMHUTOM BaM He HY)KHO BBIIIOJIHATH
git add msa parra - CONTRIBUTING.md ™ .

Vaanenue ¢pailyioB

/111 TOro 4TOOBI yaaIuTh Gaiiy u3 Git, BaM He0OX0JMMO YAAJIUTh eT0 U3 0TCIeKUBaeMbIX (paliioB
(TouHee, yIAJIUTH €T0 U3 BAIIleT0 MH/EKCA) a 3aTeM BBIIIOJHUTH KOMMUT. ITO I1I03BOJIFET CliejlaTh
KOMaHjza git rm, KoTopas Taxke ypaajsgeT ¢pana U3 Ballero pabodero Karajaora, Tak YTO Bbl B
CJIeqyIOIINM pa3 He YBUIUTE eT0 KaK “He0TCIeKUBaeMbIit”.

Ecom BB mpocTo ypanuTe ¢alisi U3 CBOero pabodero Karajora, OH OyfeT II0KasaH B CEKI[UU
““Changes not staged for commit’  (M3MeHeHHble, HO He IIPOHUH/EKCHPOBaHHbIE) BBHIBOJA
KOMaH/bI git status:

$ rm PROJECTS.md
$ git status
On branch master
Your branch is up-to-date with 'origin/master’.
Changes not staged for commit:
(use "git add/rm <file>..." to update what will be committed)
(use "git checkout -- <file>..." to discard changes in working directory)

deleted: PROJECTS.md

no changes added to commit (use "git add" and/or "git commit -a")

3aTeM, ecyIM BHI BHITIOJTHUTE KOMaHy git rm, yraseHue ¢aiiyia MomnaféT B UHEKC:
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$ git rm PROJECTS.md
rm 'PROJECTS.md'
$ git status
On branch master
Changes to be committed:
(use "git reset HEAD <file>..." to unstage)

deleted: PROJECTS.md

[Tocie ciepyromiero KoMMuTa ¢Gam vcyesHeT U OoJsibllle He OyJeT OTC/IeXUBAThCA. ECIU BBI
u3MeHWIN Qalyl U y>Ke IIPOUHIEKCUPOBAIU €ro, Bbl JO/DKHBI HCIIOJIb30BaTh IIPUHYAUTEIbHOE
yIajeHue C IIOMOIbI0 ITapameTrpa -f. 3TO chesaHO [ MOBBILIEHUS 0€30I1aCHOCTH, YTOOBI
IIPeJOTBPaTUTh OINMO0YHOEe yJAajieHHWe JAaHHBIX, KOTOphle eIé He OBbIIM 3allhCaHbl B CHUMOK
COCTOSIHUS ¥ KOTOPBIe HeJlb3s1 BOCCTAHOBUTH U3 Git.

Jlpyras 1moJiesHas INTyKa, KOTOPYH BBl MOXKeTe 3aXOTeTh CAeJaTb — 3TO YAaJIUTh (aiyi u3
HWH/JIeKCa, OCTaBUB ero IIPU 3TOM B paboueM Karasore. [[pyTHMH CJI0BaMH, BBl MOKeTe 3aXOTETh
0CTaBUTH QaMyl Ha >KECTKOM [AUCKe, U yOpaThb ero M3-Ioj 6AuTesbHOro oka Git. 3To 0co6eHHO
I10JIE3HO, €CJIX BbI 3a0BLIH 06aBUTh YTO-TO B aiii .gitignore U 110 OIIM6Ke IIPOMHAEKCUPOBAJIH,
HaIlpuMep, 60JBLION QA ¢ JI0OTaMH, MJIN Ky4dy IIPOMeXKYTOUHBIX $aijioB KOMIIMIALIUHA. YTOOBI
chesaTh 3TO, UCIIOJIL3YUTeE OIITUI0 --cached:

$ git rm --cached README

B xoMaHAy git rm MOJKHO IlepefaBaTh ¢aiiibl, KaTaJoTU MM glob-11absIoHEl. ITO 0O3HAYAET, UTO
BBI MOKeTe BBITBOPSITH YTO-TO BPOJi€:

$ git rm log/\*.log

O6patuTe BHUMaHHe Ha o6paTHBIM cismr (\) mepexn *. OH Heo6XoAuM H3-3a Toro, 4yro Git
UCII0JIb3yeT CBOM COOCTBEHHBINM 00paboTUMK UMEH ¢aiaoB BA0OABOK K 00pabOTUMKY Balllero
KOMaHJHOI0 HHTepIlpeTaTopa. ITa KOMaHja yaasseT Bce Qaliyibl MMeloIlHe pacliupeHye .log
HaxoJdIuecs B AUpeKTopuu log/. Vi ke BBl MOJKeTe cZiejIaTh BOT TaK:

$ git rm \*~

Jra KOMaH/la yaaJIisdeT BCe (I)aﬁﬂbl, YbH MMEHA 3aKaHYHUBAIKTCA Ha ~.

Ilepemeruenue ¢pailsioB

B oTyIMYMe 0T MHOTHX JIPYTHX CUCTeM BEPCHOHHOTO KOHTpPOJIS, Git He 0TCIeKUBaeT IepeMeleHue
¢atiioB siBHO. Korma BBl meperMeHOBBIBaeTe ¢ain B Git, B HEM He coXpaHsSeTCI HUKaKHUX
MeTaJJaHHBIX, TOBOPSIIIIUX O TOM, UTO ¢aly GbLI IleperMeHOBaH. OnHako, Git ZOBOJBHO YMEH B
IUIaHe OOHaApy)KeHUsI IlepeMellleHHuH IOoCcTPaKTyM — MBI pPacCMOTPUM OGHapy KeHUe
IepeMeIrieHUs paiioB UyTh IT03Ke.
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TakuMm 06pa3om, Hastmuue B Git KOMaH/IbI MV BRIVISIAUT HECKOJIBKO CTpaHHBIM. ECTM BaM XoueTcs
IlepeMeHOBaTh Qaiia B Git, BBl MOYKeTe c/leJIaTh YTO-TO BpOJie:

$ git mv file_from file_to

U 3TO OTJIMYHO cpaboTaeT. Ha caMoOM [ieJie, eC/IM BBl BBIIIOJTHUTE YTO-TO BPOJie 3TOT0 X IIOCMOTPUTE
Ha CTaTyC, BBl YBUAUTE, UTO Git cCUMTaeT, 4YTO IIPOU3O0IILJIO IlepeMeHOBaHue gaia:

$ git mv README.md README
$ git status
On branch master
Changes to be committed:
(use "git reset HEAD <file>..." to unstage)

renamed: README.md -> README
OpfHAaKo, 9TO 3KBUBAJIEHTHO BHITIOJTHEHUIO CIEAYIOITUX KOMaHI;

$ mv README.md README
$ git rm README.md
§ git add README

Git HeIBHO OIIpe/ieJsIsieT, YTO IIPOU30IILIO ITIepenMeHOBaHMe, II09TOMY HeBa’KHO, IIepeMeHYyeTe Bbl
¢daiin Tak WIM UCIO0Ib3ysd KOMaHy mv. ETMHCTBEHHOE OTJIMUMe COCTOUT JIMIIL B TOM, YTO MV — 3TO
O0lHa KOMaHJa BMeCTO TpPéXx — 3T0 QYHKIMSA i1 yHOOCTBa. BakHee Apyroe — BBl MOYKETe
UCII0JIb30BaTh JIIOO0U yA0OHBIM CII0C00, UTOOBI IIeperMeH0BaTh Gpailjl, U 3aTeM BOCII0JIb30BaThCA
add/rm 1epef KOMMHUTOM.

IIpocMOTpP HCTOPHUHU KOMMHUTOB

ITocsie TOTO, KaK BRI CO3/IaTH HECKOJHFKO KOMMUTOB WJIH K€ CKJIOHHMPOBAJU PEIIO3UTOPUH C yrKe
CYIIIeCTBYIOIIle HCTOPHeH KOMMUTOB, BepPOSITHO BaM IOHAZ00HTCSI BO3MOKHOCTH ITIOCMOTPETH
4yTO OBLJI0O CHEeaHO — HCTOPUI0 KOMMHTOB. OZHMM M3 OCHOBHBIX M Haubojsiee MOIITHBIX
HHCTPYMEHTOB JIJIS1 9TOTO SIBJISeTCs KoMaH/a git log.

Ciremyrolie HECKOJIbBKO IIPUMEpPOB HUCIIONIB3YKOT OYeHb IIPOCTOM IIpPoeKT “simplegit”. UToObI
CKJIOHHUPOBATh IIPOEKT, UCIIOJIL3yHTe KOMaH/y:

git clone https://github.com/schacon/simplegit-progit

Eciim BBl 3amycTuTe KOMaHAy g¢it log B mamKe CKJIOHUPOBAaHHOI'O IIPOEKTa, BBl YBUAUTE
CJIeYIOIIUI BBIBOJ;
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$ git log

commit ca82abdff817ecb66144342007202690a93763949
Author: Scott Chacon <schacon@gee-mail.com>
Date:  Mon Mar 17 21:52:11 2008 -0700

changed the version number

commit 085bb3bcb608e1e8451d4b2432f8ecbeb30be7e?
Author: Scott Chacon <schacon@gee-mail.com>
Date:  Sat Mar 15 16:40:33 2008 -0700

removed unnecessary test

commit a11bef06a3f659402fe7563abf99ad00de2209e6
Author: Scott Chacon <schacon@gee-mail.com>
Date:  Sat Mar 15 10:31:28 2008 -0700

first commit

[To ymosryaHuio (6e3 apryMeHTOB) git log IlepeducsieT KOMMUTEL, CleJIJaHHbIEe B PEIIOSUTOPUU B
00paTHOM K XpPOHOJIOTUUECKOMY IIOpsi/IKe — IIOCIeJHHe KOMMUTBI HaXOQATCSA BBepXy. 113 mpruMepa
MO>KHO YBHJIeTh, UTO JaHHasg KOMaHja IlepeuyucjsieT KOMMHUTHEI ¢ UX SHA-1 KOHTPOJILHBIMHU
CyMMaMU, UMeHeM U 3JIeKTPOHHOU II0UYTOU aBTOPa, AAaTOM CO3LaHUA U CO00IIIeHueM KOMMUTA.

KoMaHpa git log MMeeT oUeHBb GOJIBIIOe KOJTUYECTBO OIITHH /ISl TIOMCKAa KOMMHTOB I10 PasHBIM
KpUTepUusiM. PaccMOTpuUM Hau6oJiee TIOYJIsIPHbIE U3 HUX.

OfHMM M3 CcaMbIX IIOJIe3HBIX apryMeHTOB $BJIeTCI -p, KOTOPHIM IIOKasblBaeT pPasHMUILY,
BHECEHHYI0 B Ka)XIbIM KOMMHT. Tak >Xe BBl MOJKeTe HCIIOJIb30BaTh aprymMeHT -2, KOTOPBIA
II03BOJIsIeT YCTAaHOBUTH JIUMHUT Ha BBIBOJ, KOJIMYECTBAa KOMMUTOB. B faHHOM ciydae UX OyneT
TOJIBKO JIBa:
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$ git log -p -2

commit ca82abdff817ecb66144342007202690a93763949
Author: Scott Chacon <schacon@gee-mail.com>
Date:  Mon Mar 17 21:52:11 2008 -0700

changed the version number

diff --git a/Rakefile b/Rakefile

index a874b73..8f94139 100644

--- a/Rakefile

+++ b/Rakefile

@@ -5,7 +5,7 @@ require 'rake/gempackagetask’
spec = Gem::Specification.new do |s]|

s.platform =  Gem::Platform::RUBY
S.name =  "simplegit"
- s.version = "0.1.0"
+ s.version = "0.1.1"
s.author = "Scott Chacon"
s.email = "schacon@gee-mail.com"
s.summary = "A simple gem for using Git in Ruby code."

commit 085bb3bcb608e1e8451d4b2432f8ecbeb30be7e7
Author: Scott Chacon <schacon@gee-mail.com>
Date: Sat Mar 15 16:40:33 2008 -0700

removed unnecessary test

diff --git a/lib/simplegit.rb b/1lib/simplegit.rb
index a@ablae..47c6340 100644
--- a/lib/simplegit.rb
+++ b/1ib/simplegit.rb
@0 -18,8 +18,3 @@ class SimpleGit
end

end

-if $0 == __FILE__

- git = SimpleGit.new

- puts git.show

-end

\ No newline at end of file

JTa onnms 0To6pakaeT aHAJIOTUYHYI0 MHPOPMAIIHIO HO COEeP>KUT PasHUITY IJIs KaXK[[0M 3aIlUCH.
OueHb yIOOHO HCIIOIH30BaTh JAHHYIO OIITHIO /IS KO PEBHI0 MJIM I GBICTPOTO IIPOCMOTpA
cepun uU3MeHEHHH. Tak >ke eCTb BO3MOKHOCTBH HCII0JIF30BaTh CEPHUI0 OIITHUH I 0000IIeHUs.
Hampumep, ecyii Bbl XOTHTEe YBHUETHb COKpAIleHHYI CTaTUCTHKY [JI1 KaKJO0ro KOMMUTA, BBI
MOKeTe UCI0JIH30BaTh OIITUIO --stat:
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$ git log --stat

commit ca82abdff817ecb66144342007202690a93763949
Author: Scott Chacon <schacon@gee-mail.com>
Date:  Mon Mar 17 21:52:11 2008 -0700

changed the version number

Rakefile | 2 +-
1 file changed, 1 insertion(+), 1 deletion(-)

commit 085bb3bcb608e1e8451d4b2432f8ecbe6306e7e7
Author: Scott Chacon <schacon@gee-mail.com>
Date:  Sat Mar 15 16:40:33 2008 -0700

removed unnecessary test

lib/simplegit.rb | 5 -----
1 file changed, 5 deletions(-)

commit a11bef06a3f659402fe7563abf99ad00de2209e6
Author: Scott Chacon <schacon@gee-mail.com>
Date:  Sat Mar 15 10:31:28 2008 -0700

first commit

README | 6 ++t++t

Rakefile | 23 +++++++HHHHHHHHHHHHHE
lib/simplegit.rb | 25 ++++++++++ttt+++ttt+++++
3 files changed, 54 insertions(+)

Kak BBl BUAWTE, OOIHA --Stat meuaTaeT IOA Ka>KAbIM M3 KOMMHTOB CIIMCOK M KOJHUYECTBO
U3MeHeHHBIX (aiyIoB, a TAK)Ke CKOJILKO CTPOK B Ka’KA0M U3 ¢paityioB ObLI0 L00aBJIEHO U YaIeHO.
B KOHITe MO>KHO YBH/IeTb CYMMAapHYI0 TabJIUIly U3MEeHEeHU.

Ciieryroiel MefiCTBUTEJbHO I10JIe3HOM ONITHeHd SBJIseTCsa --pretty. ITa omrua MeHdeT dopmart
BbIBOZIa. CyIl[ecTBYeT HECKOJbKO BCTPOEHHBIX BAPUAHTOB OTOOpakeHUs. Hampumep, OIIUs
oneline ImeyaTaeT KaX[blii KOMMHUT B OJHY CTPOKY, UTO MOKET OBITH OUeHb YA0OHBIM €CJIH BHI
IIpocMaTpuBaeTe 60JIbIII0e KOJIMYeCTBO KOMMUTOB. K ToMy ke, oriiuu short, full u fuller gesaroT
BBIBOJ IIPUOJIM3UTEJHHO B TOM >Ke popMaTe, HO C MEHBIIUM HJIH OOJIBIINUM KOJHYECTBOM
nHbOpMaIU COOTBETCTBEHHO:

$ git log --pretty=oneline

ca82abdff817ec66f44342007202690a93763949 changed the version number
085bb3bcb608e1e8451d4b2432f8ecbeb306e7e7 removed unnecessary test
a11bef06a3f659402fe7563abf99ad00de2209e6 first commit

Haunb6osiee mHTepecHOM omIiued sBisgeTcs format. OHa MO3BOJIIET CO3[aTh CBOM dopmar s
BBIBO/Ia UHQOpMAIHU. OCOGEHHO 3TO MOYKET GBITH ITOJIE3HBIM KOTJIa BHI XOTUTE CT€HEPHUPOBATh
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BBEIBO/ IJId aBTOMATHYECKOI'0O aHaJ/Ii3a — TaK KaK BBl yYKa3bIBaeTe Q)OpMaT dBHO, OH He€ 6y,z;eT
H3MEHEH [Ja>Ke IT0CJIe o6HoBJIeHU Git:

$ git log --pretty=format:"%h - %an, %ar : %s"

ca82abd - Scott Chacon, 6 years ago : changed the version number
085bb3b - Scott Chacon, 6 years ago : removed unnecessary test
al1bef@ - Scott Chacon, 6 years ago : first commit

[Tosesuble onmuu s git log --pretty=format oTo6GpaskaeT HauboJiee I10JI€3HBIE OIIIIUU MJIS
U3MeHeHUs popmara.

Table 1. Ilone3Hbvle onyuu 015 git log --pretty=format

Orusa OnucaHus BBIBOJA

H XeIlr KOMMUTA

%h CoKpallleHHBIH XeIll KOMMHTa

dl Xell fiepeBa

st CokpallleHHBIH Xelll iepeBa

P Xell poguTesieit

%p CoKpallleHHBIH Xelll pogUuTesien
%an HMs aBTOpa

%ae JJIeKTpOHHAas IIouTa aBTopa

%ad JlaTa aBTOpa (popMat aThl MOXKHO 3a7jaTh OIII[Hel --date=option)
%ar OTHOCHUTeIbHAs jaTa aBTOpa

scn IMst KOMMUTEpa

%ce JJIeKTPOHHAs IToYTa KOMMUTEpPa
%cd JlaTa KOMMUTEpa

ser OTHOCUTe/IbHAs JaTa KOMMUTepa
s CofleprKaHHe

BaM HaBepHOe MHTEPECHO, KaKas >Ke PAasHHIA MeXXIY agmopoM U KOMMUMEPOM. ABTOP — 3TO
YyeJI0BeK, M3HAYAJIbHO CIeJIaBIIHN paGoTy, a KOMMHUTEDP — 9TO UeJOBEK, KOTOPBIM IOCTIeTHUM
MIPUMEHHUJ 3Ty paboTy. JPyTHMH CJIOBaMH, €CJIM BbI CO3/QUTE IIaT4 I KaKOTO-TO IIPOEKTa, a
OJHMH M3 OCHOBHBIX UJEHOB KOMAaHBI 9TOTO IIPOEKTA IIPHMEHUT 3TOT IIaTd, BhI 06a IIOJIYUHTE
CTaTyC yUaCTHUKA — BbI KaK aBTOP ¥ OCHOBHO WIeH KOMaH bl KaK KOMMHUTED.

Omnruu oneline u format IBJISIOTCAI 0COOEHHO IT0JIE3HBIMU C OIIITHEHN --graph komaHasl log. C aTOM
OIIIIMel BBl CMOYKETe YBUeTh HeO0JIbIIoN rpad B popmaTe ASCII, KOTOPBIH II0KA3bIBAET TEKYIIYIO
BETKY ¥ UCTOPUIO CIAUSTHUIMI:
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$ git log --pretty=format:"%h %s" --graph
* 2d3acf9 ignore errors from SIGCHLD on trap
* 5e3eell Merge branch 'master' of git://github.com/dustin/grit
\
* 420eac9 Added a method for getting the current branch.
| 30e367c timeout code and tests
| 5309431 add timeout protection to grit
| e1193f8 support for heads with slashes in them

* % ¥ — —

|/
* d6016bc require time for xmlschema
* 11d197e Merge branch 'defunkt' into local

JlaHHBIN BBIBOJ OyfleT HaM O4YeHb HHTepeCeH B CJe[ylOIled IvlaBe, Ife Mbl PacCMOTPUM
BeTBJIEHUS U CIUSTHUS.

MsI pacCMOTpeJIH TOJIBKO HEeCKOJIBKO IIPOCTHIX OIIHUH 11 OpMaTHPOBaHUS BEIBOZA C IIOMOIIIBIO
KoMaH[pbI git log. Ha camoM Jieste X HeMHOro 6osibite. HanboJstee pacpocTpaHeHHbIe OIIIUAY JIJIS
KoMaH[JbI git log COfep’KUT OIIMCaHMe KaK y>Ke pPacCMOTPeHHBIX, TaK M HECKOJIbKUX HOBBIX
OIIIMI, KOTOPBIE MOTYT OBITh II0JIE3HBIMU B 3aBUCUMOCTH OT HY>KHOT0 popMaTa BBIBOJA.

Table 2. Haubosaee pacnpocmpaHeHHble onyuu 011 KOMaHobl git log

Ornusa Onucanue

P ITokaspIBaeT I1aTY I KaXKA0r0 KOMMMTA.

--stat [TokaseIiBaeT CTATUCTUKY U3MEHEHHBIX GalIOB I KaK0r0 KOMMUTA.

--shortstat OTobparkaeT TOJBKO CTPOKY C KOJIMUYECTBOM HU3MEHEeHUMN/BCTaBOK/yIaJleHUA
IJII KOMaH/EI --stat.

--name-only [TokasbIBaeT CIIMCOK U3MeHEeHHbIX GpamrIoB I10cjie HHPOPMAITUU 0 KOMMHUTE.

--name-status ITokasrIBaeT CIIMCOK $aiaoB, KOTOpbIe J00aBIeHbl/H3MeHeHbl/yla/IeHbl.

--abbrev-commit IToxkasbkIBaeT TOJIBKO HECKOJIBKO CUMBOJIOB SHA-1 ueK-cyMMBI BMeCTO BceX 40.

--relative-date OTtobpa’kaeT faTy B OTHOCUTEJILHOM ¢popmMaTe (Hampumep, "2 weeks ago")
BMeCTO CTaHJapTHOTO ¢popmara JaThl.

--graph OTtobpakaeT ASCII rpad ¢ BeTBJIEHUAMU U UCTOPHUEN CIUSHUM.

--pretty [TokasbplBaeT KOMMUTEI B aJIbTepHAaTUBHOM popmaTe. Bo3MOKHBIe BapUaHThI
ormruii: oneline, short, full, fuller u format (c TOMOIIBIO ITOC/TIETHEM OIIITUH BbI
MOYKeTe yKa3aThb CBOM ¢popmar).

OrpaHudyeHue BbIBO/Ja

B fomosiHeHHe K ONIMAM (OpMaTHPOBaHUS BBIBOZA, KOMaHa git log MpUHMMAaeT HECKOJIHKO
ONIIMH /11 OTPAaHUYEHUS BBIBOJ]A — OIITUH, C TIOMOII[bI0 KOTOPBIX MOYKHO YBUJIETH OIIpe/ie/IeHHOe
IIOJMHO0>KeCTBO KOMMHUTOB. BBl y)Ke BHUe/NH OfHY M3 TaKUX ONIIIMM — 3TO ONIUS -2, KOTOpas
II0Ka3bIBaeT TOJIBKO IIOCJIEeHUE ABAa KOMMUTA. B MeHCTBUTEIHLHOCTH BBl MOYKeTE HCII0JIb30BAaTh
-<n>, T7ie N — 3TO JiT060e HaTypaJIbHOE UHCJIO0, UTO U MPeCTaBsIeT COO0H n IOCTeTHUX KOMMUTOB.
Ha caMmoM [iesie, BBl He Gyj/leTe 4acTO MCIIOJIH30BaTh 3Ty OIITUI0, TOTOMY UTO Git II0 yMOJUaHUIO
HUCIOJIb3yeT CHUCTEMY OTOOpa’kKeHUsI CTPAHUI] U BBl MOJKeTe BUETH TOJIBKO OIHY CTPaHHUILY
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BEBEIBO/IAa B OHpeﬂeJIeHHBII;’I MOMEHT BpeMEHU.

OpHaKo, OIILIMU I OTPaHHUYeHHs BBIBOJja II0 BpeMeHH, TaKue Kak --since U --until, aBygroTcs
o4eHb yroO6HBIMU. HampuMep, ciemyrolias KoMaH/a IIOKaKeT CIIMCOK KOMMHUTOB, CleJIaHHBIX 3a
IIOC/Ie/HIE IBe HeJlesIH:

$ git log --since=2.weeks

9To KoMaHfa paboTaeT C OOJBIIUM KOJIUUYeCTBOM (GOPMATOB - BBl MOXKeTe YKasaThb
oIIpe/leJIeHHYIO 1aTy Bua "2008-01-15" miu ke OTHOCUTEJILHYIO ATy, Harpumep "2 years 1 day 3
minutes ago".

Taxke BBl MO)KeTe GQHUIBTPOBAaTH CIIMCOK KOMMUTOB, KOTOpHIE V/IOBJIETBOPSIIOT KaKUM-TO
KpuTepusiM. Onnms --author faeT BO3MOKHOCTh QHIBTPOBATH II0 aBTOPY KOMMMTA, a OIIIUS
--grep MCKaThb II0 KJIIOUEBBIM CJI0BaM B Co00IIeHHM KomMwuTa. (MMelTe BBUY, UTO €CJIU BHI
X0TUTe QUIHTPOBATH KOMMUTHI II0 aBTOPY M K/IIOUEBBIM CJI0BaM OJHOBPEMEHHO, BaM HYKHO
TakKe J006aBUTH --all-match. B mpoTUBHOM ciydae, KOMaHZa 0TQUIBTPYeT BBIBOJ, 110 OJHOMY U3
IBYX KPUTEpHEB.)

CenyrooimyMm AefCTBUTE/ILHO I10JIe3HBIM QUIBTPOM SABJILETCA OILUA -S, KOTOpasd, KaK apIryMeHT,
IIPUHUMAaeT CTPOKY U IIOKAa3bIBAEeT TOJBKO Te KOMMHUTEI, B KOTOPBIX U3MEHEHHe B KO/ie II0BJIEKJIO
3a co60H obaBiIeHMe WM ya/leHue 3TOM CTPOKU. HarpuMep, eciiv BBl XOTUTE HAWTH IT0CIeJHUN
KOMMMUT, KOTOPBIHA 00aBUJI UK yaIil BBI3SOB OIIpe/ieIeHHOM QYHKIIUU, BBl MOYKeTe 3aIlyCTUTh
KOMaHZY:

$ git log -Sfunction_name

[TocsieqHer I0JIE3HOM ONIUel, KOTOPYH IIPpUMHMMAaeT KOMaHfa git log KakK QUIbTP, SIBJISETCA
nyThb. ECiM BRI yKa)keTe AUPEKTOPUI0 WMIU uMd (daityia, BBl OTPAHUUYMNTE BBIBOJ, TOJIBKO TEMU
KOMMUTAMH, B KOTOpPBIX OBLIM W3MeHeHUs 3THUX (aiioB. JTa ONIUS BCerJa YyKa3blBaeTCs
ocJIefHel TIocie JBOMHOIO TUPE (--), UTO OTAeIs1eT YKa3blBaeMbIU ITYTh OT OIIITUU.

B Tabsuite Oniimu /i1 OTpaHUYeHUs BEIBO/IAa KOMaH/IbI it 10g BBI MOKeTe YBUAETH 3TH U IpyTHe
pacIpocTpaHeHHbIEe ONIIUH.

Table 3. Onyuu 01 02pAHUUEHUS 8b1800a KOMAHObL git log

Orusa Onucanue
-(n) [TokaswkIBaeT TOJIBbKO IOC/IeJHUE N KOMMUTOB.
--since, --after [TokasbIBaeT TOJIBLKO T€ KOMMMUTEI, KOTOPBIE OBLIU CAeIaHbl

II0CJ1€E YKa3aHHOI71 JaThI.

--until, --before [Toka3kIBaeT TOJIBKO Te KOMMUTBI, KOTOPBIe OBLIU C/eJIaHBbI 10
yKa3aHHOM JIaThI.

--author [TokaspIBaeT TOJILKO Te KOMMMTEI, B KOTOPBIX 3alUch author
COBIIa/IaeT C YKa3aHHOM CTPOKOM.

--committer [TokaspIBaeT TOJILKO Te KOMMMTHI, B KOTOPBIX 3aIllMCh committer
COBIIa/IaeT C YKa3aHHOM CTPOKOM.
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Orusa OnucaHue

--grep [TokaspIBaeT TOJIbKO KOMMMUTHI, COOOII[eHHEe KOTOPBIX COJLePKUT
YKa3aHHYI0 CTPOKY.

=5 [Toka3kIBaeT TOJIbKO KOMMHUTHI, B KOTOPBIX U3MeHEeHHeE B KOJie
II0BJIEKJIO 3@ COO0M f00aBIeHMe WIH yAaJleHUe YKa3saHHOU
CTPOKH.

Harpumep, ecsiy BBl XOTHUTE YBUIETh, B KAKHUX KOMMUTAaX IIPOM30NLIN U3MEHEHHS B TeCTOBBIX
¢daiyax B UCTOPHUU UCXOAHOI0 Kozta Git, aBTOpoM KOTOPBIX OBLI Junio Hamano 1 KoTopkle He ObLIN
CIIUAHUSAMHU B OKTsA0pe 2008 rofja, BBl MOYKeTe 3aIlyCTUTh CIeIYIOIIYI0 KOMaH/Yy:

$ git log --pretty="%h - %s" --author=gitster --since="2008-10-01" \
--before="2008-11-01" --no-merges -- t/

5610e3b - Fix testcase failure when extended attributes are in use

acd3b9e - Enhance hold_lock_file_for_{update,append}() API

563754 - demonstrate breakage of detached checkout with symbolic 1link HEAD

d1a43f2 - reset --hard/read-tree --reset -u: remove unmerged new paths

51a94af - Fix "checkout --track -b newbranch" on detached HEAD

bdad11e - pull: allow "git pull origin $something:$current_branch" into an unborn
branch

13 moutu 40,000 KOMMHUTOB B UCTOPHUM UCXOTHOIO Koza Git, aTa KOMaH/ja II0Ka3bIBaeT TOJIBLKO 6,
KOTOpPBIE COOTBETCTBYIOT 3TUM KPUTEPUAM.

Onepanuu OTMEHBbI

B Jyr060#f MOMEHT BaM MOXKET IIOTPe6OBAThCS UTO-TU60 OTMEHHUTh. 37eCh MBI PacCMOTPUM
HECKOJIbKO OCHOBHBIX CIIOCOO0OB OTMEHBI CHleJIJaHHBIX M3MeHEeHUH. ByabTe OCTOPOKHBI, HE BCE
omeparud OTMeHBI B CBOIO ouepelh MOKHO OTMEHHUTHL! ITO OfHA U3 PeAKUX obsacTedt Git, e
HeBEPHBIMHU JIeMCTBUSIMHU MOKHO HEOOPAaTHUMO YaJIUTh Pe3yaIbTaThl CBOeH paboTHI.

OTMeHa MO>KeT ITOTPe6oBaTHCS, €CJTH BBl C/leIaTd KOMMHT CJIMIIIKOM PaHO, HAIlpUMep, 3a0hIB
n06aBUTH KaKue-TO GaisIbl MM KOMMEHTapHUil K KOMMUTY. ECJTU BBl XOTHUTe TepefiesiaTh KOMMHUT,
MO>KHO 3aIlyCTUTh commit ¢ TapaMeTpoM --amend (ZOIIOJTHUTE):

$ git commit --amend

JdTa KOMaH/la UCII0JIb3yeT I JOIIOJTHEHUS KOMMUTA Bally 00J1acTh IIOATOTOBKU (MHAEKC). Ecim
BBl HUYEro He MeHs/IM C MOMeHTa II0CIefHer0 KOMMUTa (HallpuMep, KOMaH/a 3alyllieHa cpasy
IocJie IIPefbIAyIero KOMMUTA), TO CHUMOK COCTOSIHUSI OCTaHeTCI B TOUYHOCTU TaKUM JKe, a
U3MEHUTCS JIUIb KOMMeHTapUui K KOMMUTY.

3amycTUTCd TOT JKe pefakKTOp KOMMEeHTapusi K KOMMHUTY, HO yKe C KOMMeEHTapueM K
IpebIAyIeMy KOMMUTY. KOMMeHTapHUil MOKHO OTPeJaKTHPOBaTh TOYHO TaK >Ke, KaK 0OBIYHO,
IIPOCTO OH 3aMEHUT COO0M IIpebIAYIITHM.
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HaanMep, €CJId BBI (l)I/IKCI/IpyeTe H3MeHeHHs, U IIOHHMaeTe, YTO 3a0bLIHN IIPOHMHIAEKCHUPOBATH
HU3MEHEHH B (1)61171]'18, KOTOpBIfI XO0TeJIX BKIIIOUUTH B KOMMHUT, MOKHO CA€J/IaTh IIPHMMEPHO TaK:

$ git commit -m 'initial commit'
$ git add forgotten_file
$ git commit --amend

B utore IIOJIYUHTCA eﬂHHLIIZ KOMMUT — BTOpOfI KOMMMUT 3aME€HHUT Pe3yJIbTaThl IIEPBOTO.

OTMeHa HOATrOTOBKH Qailia

B cremyromux ABYX pasfesiaX II0Ka3aHO, KaK pasbupaThCsl ¢ M3MeHEHUSIMM Ballell 06J1acTH
IIO/ITOTOBKMU (Staging area) u pabouero Karasiora. PajiyeT, 4To KOMaH/ia, KOTOPOH BbI OIIpefeJisieTe
COCTOSIHUE 3THX 006J1acTel, TakyKe HAaIlOMHHaeT BaM, KaK OTMeHATh UX U3MeHeHUs. Hampumep,
CKakeM, BBl H3MeHWJIM [Ba Gailyla, W XOTHUTe 3aKOMMUTUTbL HUX [ABYMS pasfeJbHbIMHU
W3MeHeHUsIMU, HO CJIy4arHo Habpanu git add *, m mobaBmim o6a B WHAeKC. Kak 0OTMeHHTH
nob6asyieHHUe OAHOTO U3 HUX? KomaHza git status HarmToMHUT BaM:

$ git add .
$ git status
On branch master
Changes to be committed:
(use "git reset HEAD <file>..." to unstage)

renamed: README.md -> README
modified:  CONTRIBUTING.md

[Ipsamo mox TekcToM “Changes to be committed” roBopurcs: git reset HEAD <file>... 1 OTMeHBI
nobaByieHHUsI B MHJIEKC. /laBaiiTe IIocIeflyeM 3TOMY COBeTYy, U OTMeHHUM HHJeKCHpoBaHUe daiiia
CONTRIBUTING.md:

$ git reset HEAD CONTRIBUTING.md
Unstaged changes after reset:
M CONTRIBUTING.md
$ git status
On branch master
Changes to be committed:
(use "git reset HEAD <file>..." to unstage)

renamed: README .md -> README
Changes not staged for commit:
(use "git add <file>..." to update what will be committed)

(use "git checkout -- <file>..." to discard changes in working directory)

modified:  CONTRIBUTING.md
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KoMaH/ia BBIIVIIIUT HECKOJIBKO CTpaHHO, HO — paboraet! ®aiis CONTRIBUTING.md m3MeHeH, HO
CHOBa He 106aBJIeH B 06J1aCTh IIOJTOTOBKH K KOMMMUTY.

Xora git reset Mmodcem cTaTh OMACHOM KOMAaH/IOM, eCJIU ee BbI3BaTh C --hard, B
IIpUBeleHHOM IIpUMepe ¢aiyi B BallleM paboyeM KaTajlore He 3aTparhBaeTcs.
BeI30B git reset 6e3 ImapamMeTpa He ollaceH — OH 3aTparuBaeT TOJBKO 06J1aCThb
IIOATOTOBKH.

NOTE

[Toka 3TOT BOJIIIIEOHBIN BBI3OB — BCE&, UTO BaM HY>KHO 3HaTh 0 KOMaH/je git reset. MbI ropasmo
IyOsKe IIOTPysUMCSd B IIOAPOOHOCTH [eWCTBUA reset M HayduMCd C ee IIOMOIIBIO [eJaTh
IeVICTBUTEJILHO UHTEPECHBIe Belllu B PacKprITHe TallH reset.

OTMeHa N3MeHeHUsI U3MEeHeHHOoro ¢aiiia

UTO feJiaTh, eCJIU Bbl IIOHSJIN, UYTO He XOTUTE COXPaHATh CBOU U3MeHeHUs ¢ariysia CONTRIBUTING.md?
Kak M0>XHO IIPOCTO «pa3bI3MEHHUTH» €r0 — BEPHYTb K TOMY BU/Y, KOTOPBHIA OBLI B IIOCJIESHEM
KOMMMUTE (MM K H3HAYaJIbHO CKJIOHUPOBAHOMY, WJIH ellle KaK-TO IIOJIly4eHHOMY B pabouyuil
KaTaJior)? HaMm mmoBesJio, 4yTo git status pacckasbIBaeT M 3TO TOXKe. B I1ocjiegHeM IpuMepe pacckas
0 HeIIOJAT0TOBJIEHHBIX U3MEHEHUSIX BBIIVISIIUT IIPUMEPHO TaK:

Changes not staged for commit:
(use "git add <file>..." to update what will be committed)
(use "git checkout -- <file>..." to discard changes in working directory)

modified:  CONTRIBUTING.md
31ech TOBOJIBHO SICHO YKa3aHO, KaK 0TOPOCUTH CieJlaHHbIe U3MeHeHUsL. [laBaliTe TaK U C/leJlaeM:

$ git checkout -- CONTRIBUTING.md
$ git status
On branch master
Changes to be committed:
(use "git reset HEAD <file>..." to unstage)

renamed: README.md -> README

Kak BHUONTE, OTKAT H3MEHEHHUU BbIIIOJIHEH.

Ba’)kHO IIOHUMATh, 4To git checkout -- [file] — omacHast KomaHa. JIt06bIe
U3MEeHEHHUs COOTBETCTBYIOIero ¢aiia IpPoIajal0T — BBl IIPOCTO
KOIIMpyeTe II0BepPX Hero Apyrou ¢aus. HU B KoeM cydae He HCIIOJIb3yUTe
9Ty KOMaHJIY, eCJIN Bbl He yOeXKIeHbl, YT0 Galiyl BaM He Hy KeH.

IMPORTANT

Ecii BBl XOTHUTEe COXpaHUThH H3MeHeHMd ¢aiisla, HO II0Ka OTJIOKUTh UX B CTOPOHY, JaBaiiTe
IIpoMeMcs II0 TOMY, KaK IparaTh (stash) u cosmaBaTh BeTKH (branch) B Bersienue B Git; aTH
CIT0COOBI OOBIYHO JIyYIIIE.
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I[TomHHUTE, BCe, UTO 3agﬁchup06aHo KomMmumom B Git, moUTH BCerga MO>KHO BOCCTAHOBHTS.
MO>XHO BOCCTaHOBUTH Ja>xe KOMMMUTEI, COeJIaHHBbIE B YAadaJ€HHBIX BE€TKaX, HJ/JIXM KOMMNTEI,
3aMeIll€eHHbIE ITapaMeTPOM --amend (cM. BoccTaHOBIIEHHIE ,Z[aHHBIX). Ho Bce, 4UTO BBI II0TepsdaeTe, He
caejiaB KOMMMT, CKOpee BCEero, BaM 00JIbIIIE HE YBUIETD.

PaboTa c ygaJIéHHbIMHU PEno3UTOPUAMHU

Jls1g TOrO, YTOOBl BHECTU BKJIAJ B KaKOM-THO0 Git-IIpoeKT, BaM HeOOX0[HMMO yMeTh paboTaTh C
yAaéHHBIMHA PEIO3UTOPUAMHU. VaJl€HHbIe PEIO3UTOPHUH IIPeCTaBJIAI0T COO0M BEPCHUM Balllero
IIPOeKTa, COXpaHEHHble B MHTEPHeTe HJIHM eIllé INe-TO B CeTH. YV BaC MOYKeT OBITh HECKOJIbKO
yIAIEHHBIX PEIO3UTOPHEB, KaXKABIM M3 KOTOPBIX MOYKeT OBITH OCTYHEH [JII UTeHUS WIH IJIs
UTEeHUS-3alIUCH. B3auMMoO[elicTBHEe C J[APYTHMH II0JIb30BAaTe/SIMU IIpefliosiaraeT yIpaBJIeHHUe
yAaéHHBIMHA PEeIO3UTOPHUSIME, a TaK)Ke OTIIPaBKy U IIOJIydeHHe JaHHBIX U3 HUX. YIIpaBJIeHHe
PENO3UTOPUSIMHU BKJIKOUaeT B cebd KaK yMeHHe [100aBJSITh HOBble, TaK W YMeHHE YJaJsITh
yCTapeBIlIie PEO3UTOPUM, a TakKyKe yMeHHe YIIPaBJ/SITh Pas3/JIMUYHBIMU yIaJ€HHBIMU BeTKaMHU,
O00BSIBIIATh UX OTCIEKMBAEMBbIMH WJIM HeT U TaK Jajee. B maHHOM pasfese MBI pPacCMOTPUM
HEKOTOpbIe U3 9TUX HaBBIKOB.

IIpocMoTp yAa/I€HHEIX PEIO3UTOPHUEB

11 TOro, 4TOOBI IIPOCMOTPETH CIIMCOK HACTPOEHHBIX YAANIEHHBIX PEeIlO3UTOPHUEB, BBl MOXKeTe
3aIlyCTUTh KOMaHAy git remote. OHa BBIBe[leT Ha3BaHUsA AOCTYIIHBIX YAATEHHBIX PEIIO3SUTOPHEB.
Ecii BBl KJIIOHUPOBAaJIU PeIlO3UTOPHUM, TO YBUAUTe KaK MHHHUMyM  Origin' = — uMda II0
YMOJIYaHUIO [/ UCXOJHOTO PeII03UTOPHSL:

$ git clone https://github.com/schacon/ticgit

Cloning into 'ticgit'...

remote: Reusing existing pack: 1857, done.

remote: Total 1857 (delta @), reused @ (delta 0)

Receiving objects: 100% (1857/1857), 374.35 KiB | 268.00 KiB/s, done.
Resolving deltas: 100% (772/772), done.

Checking connectivity... done.

$ cd ticgit

$ git remote

origin

Bbl MoO’KeTe TakKe YVKa3aTb KJIKY -V, YTOOBI IIPOCMOTPETHh ajipeCa [Jid YTeHHd MW 3allKCH,
IIPpUBA3aHHBIE K PEIIO3SUTOPHIO:

$ git remote -v
origin https://qgithub.com/schacon/ticgit (fetch)
origin https://qgithub.com/schacon/ticgit (push)

Ecu y Bac 60J1bI11e OHOTO yaJI€HHOTO PeIIO3UTOPHs, KOMaH/ia BeIBe/leT UX Bce. HarpuMmep, 11
PeIlo3uTOpus C HEeCKOJIbKHMMH HAacCTPOEHHBIMHU VJaJEHHBIMHU PpeNO3UTOPUSIMH B Ciydae
COBMEeCTHOM pab0THI HECKOJIBKHX I10JIb30BaTe e, BEIBOJ KOMaH/Abl MOKeT BBIIJIAETh IIPUMEPHO
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TaK:

$ cd grit

$ git remote -v

bakkdoor https://github.
bakkdoor https://github.
cho45 https://github.
cho45 https://github.
defunkt https://github.
defunkt https://github.

com/bakkdoor/grit (fetch)
com/bakkdoor/grit (push)
com/cho45/grit (fetch)
com/cho45/grit (push)
com/defunkt/grit (fetch)
com/defunkt/grit (push)

koke git://github.com/koke/grit.git (fetch)
koke git://qithub.com/koke/grit.qgit (push)

origin git@github.com:
origin git@github.com:

9TO 03HAYaeT, UYTO Mbl MOKEM JIETKO IIOJIYyUUTh U3MEHEHUs OT JIF0O0OT0 M3 3THX II0JIb30BaTeJIEMH.
Bo3MO0>kHO, UTO HEKOTOpPEIE U3 PEIIO3UTOPHEB NJOCTYITHBI [JId 3aIllFCH, 1 B HUX MO>KHO OTIIPABJIATH
CBOM M3MEHEHHMHS, X0TA BBIBOJ KOMaHIbBI HE ,I[aéT HUKaKOMN I/IH(l)OpMaHI/II/I 0 IIpaBax OOCTYVIIA.

O6paThTe BHHMaHHe Ha pasHooOpasue IIPOTOKOJIOB, HCIIOJb3yeMBIX IIPH YKasaHWUU afpeca
yoajéHHOIo periosuTopus. [logpoOGHee IIPOTOKOJIBI PacCMOTpPeHBI B IviaBe YcTaHOBKa Git Ha

cepBep.

mojombo/grit.git (fetch)
mojombo/grit.git (push)

/lo6aBieHHe yAaJIEHHBIX pe03UTOPHEB

B mpeapiayinyx paszesiax Mbl yKe YIIOMUHAaIW U IIPUBOAWIN IIPUMepPHI 100aBIeHUs YaaléHHbIX
PeIlo3uTOpHEB, Ccelfyac pacCMOTPUM 3Ty OIeparur mnoapobHee. /11 TOro, 4TOOBI J06ABUTH
OPUCBOUTHL eMy UM (shortname), IpoCTO BBIIIOJHUTE KOMaHAY it

yIaJIEHHBIN PEIlO3UTOPUN U
remote add [shortname] [url]

$ git remote
origin

$ git remote add pb https://github.com/paulboone/ticgit

$ git remote -v

origin https://qgithub.com/schacon/ticgit (fetch)
origin https://qgithub.com/schacon/ticgit (push)
pb https://github.com/paulboone/ticgit (fetch)
pb https://github.com/paulboone/ticgit (push)

TenepL BMECTO yKa3aHHA IIOJIHOTO ITYTH BBI MOKETE HCIIO/JIH30BATH pb Haan/IMep, €CJIM BBI
XOTHUTE IIOJYYUTHL M3MEHEHHS, KOTOPhIEe €CTh Y ITosta, HO HETY y BacC, BBl MO’KeTe€ BBIIIOJIHUTDL

KoMaHpay git fetch pb:
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$ git fetch pb

remote: Counting objects: 43, done.

remote: Compressing objects: 100% (36/36), done.
remote: Total 43 (delta 10), reused 31 (delta 5)
Unpacking objects: 100% (43/43), done.

From https://github.com/paulboone/ticgit

* [new branch] master -> pb/master

* [new branch] ticgit -> pb/ticgit

BeTka master u3 perosutopud Ilosia celuac AOCTyIIHA BaM II0J UMeHeM pb/master. Bl MokeTe
CIUTH €€ C OJHOM U3 BAlllMX BETOK HWJIU IIEPEeK/JIIOYUTh Ha Heé JIOKAJIbHYI BETKY, YTOOBI
IIPOCMOTpPeTh cofepkumoe BeTKH Ilosta. Bosiee moppo6HO pab6oTa C¢ BeTKaMH pacCcMOTpeHa B
BeTBiienue B Git.

INosryyeHne U3MeHeHU U3 yaJléHHOro penosuropus - Fetch u Pull

Kak BBl TOJIBKO 4YTO Y3HaJI¥, OJId IIOJIYU4€HHUsSA [OaHHBIX W3 y,Z[aJIéHHLIX IIPOEKTOB, ciieayeT
BBIIIOJIHUTD.

$ git fetch [remote-name]

JlaHHagd KOMaH/Ia CBA3LIBAETCH C YKa3aHHBIM y,l[aJIéHHBIM IIPOEKTOM U 336HpaET BCe Te JaHHbIE
IIPOEKT4, KOTOPEBIX Yy BacC eme HeT. Ilocsie TOro KakK BbI BBIIIOJIHUIU KOMaHOYy, y BaC OOJI’KHBI
IIOABHUTHCA CCBIVIKM Ha BC€ BETKH K3 3TOIO y,IEaJIéHHOI‘O IIPOEKTAa. Tenepb 3TH BeTKH B JIIOOOM
MOMEHT MOTYT OBITH IIPOCMOTPEHEBI UJIH CJIUTHI.

Korza BBl KJIOHUpYeTe periosuTOpUY, KoMaH/ia clone aBToMaTU4YeCcKHU 100aBiIsgeT 3TOT YAaIéHHbBIN
PeIlo3uTOpHUH 1107 UMeHeM “origin”. Takum obpasom, git fetch origin m3ByiekaeT Bce HapabOTKH,
oTIIpaBJieHHbIe (push) Ha 3TOT cepBep IIOCJE TOrO, KaK Bbl CKJIOHUPOBAIU €ro (WX II0JYUYUIH
U3MeHeHUs C IToMoIlbIo fetch). Ba)KHO 0TMeTUTB, UTO KOMaH/a git fetch 3abupaeT gaHHbIe B Balll
JIOKaJIbHBIU PeIlO3UTOPUIM, HO He CIHUBaeT UX C KaKUMU-JIMO0 BalllMMU HapabOTKaMH U He
MoauUIMpPyeT TO, HaJ, YeM BbI paboTaeTe B JaHHBIM MOMEeHT. BaM He00X0JMO BPYYHYIO CJIUTH
9THU JTaHHBIE C BalllMHU, KOI7a BhI Oy/ieTe TOTOBBL.

Ecyi y Bac eCThb BeTKa, HaCTPOeHHas Ha OTCIeKUBaHUe yIa/léHHOM BeTKU (06paTUTeCh K IyiaBe 3
BeTsirenue B Git 3a 60s1ee IToApoOHOM MHOPMAaI{He), TO BBl MOYKeTe UCII0JIb30BaTh KOMaHAy git
pull 4TOOGBI aBTOMaTUYeCKHU IIOJIYyYUTh U3MeHeHUs U3 YJaJ€éHHOU BETBU U CJIUTh UX CO CBOEH
TeKyIlled BeTBbI0. ITOT CII0C06 MOXKET I Bac 0KasaThbCs 60Jjiee IIPOCTHIM MM Goslee yA0OHBIM. K
TOMy >Ke II0 YMOJIYaHHI0O KoMaHfa git clone aBTOMaTH4eCKH HacTpauBaeT Ballly JIOKAJIbHYIO
BeTKy master Ha OTCIeXHMBaHHe YIaJ€HHOM BeTKH Imaster Ha cepBepe, C KOTOPOIO BEI
KJIOHUPOBAJIH (II0/ipadyMeBaeTCs, UTO Ha YJaJéHHOM CepBepe eCTh BeTKa master). BellosiHeHUe
git pull, Kak mpaBuio, usBsekaeT (fetch) maHHBIe C cepBepa, ¢ KOTOPOTO BBl HM3Ha4YaJIbHO
CKJIOHHMPOBaJ/IA, U aBTOMaTU4YeCKU IIbITaeTCd CIUTH (merge) MX C KOJLOM, HaJ KOTOPHIM BHI B
NaHHBIA MOMEHT paboTaeTe.
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OTnpaBKa MU3SMEHEHUH B yaJleHHbIN peno3utopuii (Push)

Korza BBI XOTHUTE IOJEIUTHCS CBOMMH HapaboTKaMH, BaM He0OXOJMMO OTIIPaBUTH (push) ux B
IJIaBHBIN periosuTopuii. KoMaHza U1 9TOro AeicTBUA mpocTtas: git push [remote-name] [branch-
name]. UYT06BI OTIIPaBUTH Ballly BETKy master Ha cepBep origin (II0OBTOpPUMCS, UTO KJIOHUPOBaHUE,
KaK IIpaBWJIO, HacTpauBaeT o06a 3TUX HMEHHU aBTOMaTHU4YeCcKH), BBl MOJKeTe BBIIIOJIHUTH
CJIeAYIOIIYI0 KOMaHAY /I/Ig OTIIpaBKHU HapaboTOK Ha CepBep:

$ git push origin master

JdTa KoMaH/ia cpabaThIBaeT TOJIBKO B CIy4ae, ecId Bbl KJIOHMPOBAJIU C CepBepa, Ha KOTOPOM Y Bac
eCTh IIpaBa Ha 3aIl|Ch, U eC/IM HUKTO JPYTOM C TeX IIOp He BBIIIOJIHAI KoMaHAy push. Eciiu B U
KTO-TO eIl|é OJJTHOBPEMEeHHO KJIOHUpYyeTe, 3aTeM OH BBIIIOJIHSIEeT KOMaHAy push, a 3aTeM KoMaHIy
push BBIIIOJIHSAETE BBI, TO Balll push TOYHO OyAeT OTK/JIOHEH. BaM NIpHAETCA CHayasla BHITIHYTH
(pull) ux usMeHeHUs U O0O6BbEJUHUTH C BallUMU. TOJIBLKO IIOCJAe 3TOTO BaM OyZeT II03BOJIEHO
BBIIIOJIHUTE push. CM. m1aBy 3 BersiieHue B Git [y1d 60J1ee IIOAPOOHOTI0 OIIMCAHU, KaK OTIIPaBJIATh
(push) naHHbIe Ha yIAJIEHHBIN cepBep.

IIpoCcMOTp y/la/IEHHOTO PEIIO3UTOPHUsI

Eci XOTUTe TOJIYYUTH IT060JIbIIe HHGOPMAIIUH 00 OJHOM U3 YAAJIEHHBIX PEIO3UTOPHEB, BHI
MO’KeTe HCII0JIb30BaTh KOMaHAy git remote show [remote-name]. BBITIOJIHUB 3Ty KOMAaHAY C
HEeKOTOPHIM UMeHeM, HalIpUMeD, or igin, BBI IIOJIyYUTe Pe3yabTaT, aHaJOTHUHBIHN CJIeIyI0IeMy:

$ git remote show origin
* remote origin
Fetch URL: https://github.com/schacon/ticgit
Push URL: https://github.com/schacon/ticgit
HEAD branch: master
Remote branches:
master tracked
dev-branch tracked
Local branch confiqgured for 'git pull':
master merges with remote master
Local ref confiqgured for 'git push':
master pushes to master (up to date)

OHa BrIZiaét URL ymajIéHHOTO peno3suToOpHs, a TakKe MHGOPMAITUI0 00 OTCIeKUBAaeMbIX BeTKaX.
JdTa KoMaH/ja Jir06e3HOo coobllaeT BaM, UTO €CJIM Bbl, HAXO/SICh Ha BeTKe master, BBIIIOJTHUTE git
pull, BeTka master ¢ ygaJléHHOro cepBepa OyjgeT aBTOMAaTHYeCKHW BJIUTa B Ballly cpasy IIOCje
II0JIy4YeHUs BCeX HeOOXOAMMBIX AaHHBIX. OHa TakK)Ke BBIJAET CIIMCOK BCeX IIOJYYEeHHBIX €0
CCBLIOK.

J9TO 6BLI IIPHUMep Ul IIPOCTOM CUTYalluH, U HaBepHAKa BBl BCTPETHJ/IMChH C YeM-TO II0Z00HBIM.
OpmHako, ecayd BBI MCIIOJIb3yeTe Git 60ojlee MHTEHCUBHO, BBl MOXKeTe YBHJEThH ropaszo 6oJiblllee
KOJINYeCTBO MHPOpMAIIMHU OT git remote show:
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$ git remote show origin

* remote origin
URL: https://github.com/my-org/complex-project
Fetch URL: https://github.com/my-org/complex-project
Push URL: https://github.com/my-org/complex-project
HEAD branch: master
Remote branches:

master tracked

dev-branch tracked

markdown-strip tracked

issue-43 new (next fetch will store in remotes/origin)
issue-45 new (next fetch will store in remotes/origin)
refs/remotes/origin/issue-11 stale (use 'git remote prune' to remove)

Local branches configured for 'git pull':
dev-branch merges with remote dev-branch

master merges with remote master
Local refs configured for 'git push':

dev-branch pushes to dev-branch (up to
date)

markdown-strip pushes to markdown-strip (up to
date)

master pushes to master (up to
date)

JlaHHasg KOMaH[a II0OKashlBaeT KakKasdi HMMEHHO JIOKajJbHasl BeTKa OyjeT oOTIIpaBjeHa Ha
YAAJIEHHBIN cepBep II0 YMOJIYAHUIO IIPU BBIIOJIHEHUU git push. OHa Takyke II0Ka3blBaeT, KaKUX
BEeTOK C y/IaJIEHHOTO CepBepa y Bac elljé HeT, KaKye BeTKU BCE elllé eCcTh Y Bac, HO y>Ke y/iajleHbl Ha
cepBepe. U 11 HECKOJILKUX BETOK II0KAa3aHO, KaKue yJaJIéHHble BeTKU OyAyT B HUX BJIUTHI IIPU
BBIITOJIHEeHUH git pull.

ViajeHHe U IepeuMeHOBaHHe yAaJIEHHBIX PeI03UTOPHEB

JlJ1s1 TIepeMeHOBaHUS CCHIJIOK B HOBBIX BepcHsix Git MOYKHO BBUIOJTHUTH it remote rename, 3TO
M3MEHHUT COKpAIEHHOe UM, UCII0/Ih3yeMoe /IS YAAJIEHHOTO Pero3uTopus. HampuMep, ecyIu BB
XOTHUTE TIEPEUMEHOBATH pb B paul, BBl MOYKETe 3TO C/IeJIaTh IIPU IIOMOIIH git remote rename:

$ git remote rename pb paul
$ git remote

origin

paul

CTOUT YIIOMSHYTh, YTO 3TO TakKyKe MeHseT /JisI BaC MMeHa yAaJéHHBIX BeTOK. To, K 4eMy BBl
obpalasnuch Kak pb/master, Terepb cTasio paul/master.

Ec/ii 110 KaKOM-TO IIPUYMHE BBl XOTHUTe YJAJIUTh CCHUIKY (BBl CMEHHJ/IH CepBep MJIM O0JIbllle He
HUCIIOJIb3yeTe OIlpefle/IEHHOEe 3epKaJslo, WM, BO3MOYKHO, KOHTPHUOBIOTOP IlepecTas OBITH
aKTHBHBIM), BBl MOJKETe UCII0JIL30BaTh git remote rm:
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$ git remote rm paul
$ git remote
origin

PaboTra ¢ MeTKaMHt

Kak u 6osbmHCTBO CKB, Git MMeeT BO3MO>KHOCTh IIOMeuaTh (tag) olpefeiéHHbIE MOMEHTHI B
UCTOPUH KaK BakHble. Kak IIpaBMWIO, 3Ta QYHKIIMOHAJIBHOCTL MCIIOJIL3YeTCHd AJI1 OTMETKHU
MOMEHTOB BbIIyCcKa Bepcuit (v1.0, 1 T.I.). B aToM paszgesie Bbl y3HaeTe, KaK IIOCMOTPETH
UMerolrecss MeTKH (tag), Kak co3faTh HOBBIE. A Tak)Ke BBl y3HaeTe, UTO U3 CeOs IIPe/iCTaBJISAIOT
pasHble TUIIBI METOK.

IIpocMoOTp MeTOK
[IpocMOTp UMerIUXCA MeTOK (tag) B Git mestaeTcd npocTo. /loctaTouHO HabpaTh git tag:
$ git tag

v0.1
v1.3

JlaHHag KoMaH1a Irepeunc/deT METKHU B aJI(l)aBI/ITHOM IIOpsAaKe; IIOPAI0K HUX IIOABJIEHHA HE UMEET
3HaAYEHUA.

/1711 MeTOK BBI TaKyKe MOJKeTe OCYIIeCTBJIATH IIOMCK II0 11absioHy. HampuMep, pernosutopuil Git
cozep>xuT 6osiee 500 MeToK. EciiM Bac HHTepecyeT IIPOCMOTP TOJIBKO BBIITYCKOB 1.8.5, BEI MOXKeTe
BBIIIOJIHUTE CJIeIyIOIIee:

$ git tag -1 'v1.8.5*'

v1.8.5
v1.8.5-rc@
v1.8.5-rc1
v1.8.5-rc2
v1.8.5-rc3
v1.8.5.1
v1.8.5.2
v1.8.5.3
v1.8.5.4
v1.8.5.5

Co3maHue MeTOK
Git HCITIOJIB3yET IBa OCHOBHBIX THUIIA METOK: JIETKOBECHBIE 1 aHHOTHUPOBAHHEIE.

JlerkoBecHas MeTKa — 9TO YTO-TO BeChbMa II0X0’Kee Ha BETKY, KOTOPasi He MEHAETCAd — 3TO IIPOCTO
YKa3aTeJb Ha OHpE,ZLEJIéHHBIfI KOMMMT.
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A BOT aHHOTHpPOBaHHble METKH XpaHATCSI B 6ase JaHHBIX Git Kak II0OJHOIleHHbIe 00BbeKThl. OHHU
HMeIT KOHTPOJIBHYI CyMMY, COZiep>KaT HMs IIOCTaBHBIINEr0 MeTKy, e-mail M JaTy, MMerT
KOMMEHTapuil U MOTYT OBITH IIOAIIMCAaHBI U IIpoBepeHbl ¢ moMolnbio GNU Privacy Guard (GPG).
O6GBIYHO peKOMEH/IyeTCs CO3/lJaBaTh aHHOTHPOBaHHbIE METKH, YTOOBI UMETh BCIO IIepeUHUCIeHHYI0
HHGOOPMAIIHI0; HO eCJIH BBl XOTHUTE CfesaTh BPeMEeHHYI0 MeTKy HJIM II0 KaKOH-TO IIpUYHHe He
XOTHUTe COXPaHATH OCTAJIbHYI0 HHOPMAIIUIO, TO /IS 9TOTO FOJATCS U JIeTKOBECHbIe METKH.

AHHOTI/IpOBaHHBIe METKH

Co3maHue aHHOTHUPOBAHHOM MeTKH B Git BwImoJiHseTcs Jjerko. CaMbIif IPOCTOM CIIOCO6 3TO
yKa3aTb -a IPU BHITIOJTHEHUM KOMaH/bI tag:

$ git tag -a v1.4 -m 'my version 1.4'
$ git tag

vo.1

v1.3

vl.4

Onmua -m 3afaéT cooOllleHre MeTKH, KOTopoe OyAeT XpaHUTLCSI BMeCTe C MeTKOM. Eciu He
yKa3aThb COOOIIeHHe /11 aHHOTUPOBAaHHOM MeTKH, Git 3aIlyCTUT pefaKTop, 4YTOO BBl CMOIJIM €T0
BBECTH.

Bel MoxxeTe IIOCMOTpPEeTh [daHHblE METKKM BMeECT€ C KOMMMTOM, KOTOpLIfI OBLT IIOMeYeH, C

IIOMOIIbI0 KOMaH/ARI git show:

$ git show v1.4

tag v1.4

Tagger: Ben Straub <ben@straub.cc>
Date: Sat May 3 20:19:12 2014 -0700

my version 1.4
commit ca82abdff817ec66f44342007202690393763949
Author: Scott Chacon <schacon@gee-mail.com>

Date:  Mon Mar 17 21:52:11 2008 -0700

changed the version number

OHa T1IOKasplBaeT HWHGOPMAIIMI0 O BBICTABHUBIIEM METKY, AAaTy OTMETKM KOMMHTa H
aHHOTHPYIOIlee COO0IeHMe Tepes MHPOopMaIiueil 0 KOMMHUTE.

JIerkoBeCHbIEe MEeTKHU

JlerkoBecHas MeTKa — 3TO elllé OJUH CI10C06 OTMETKH KOMMHUTOB. B CYIITHOCTH, 9TO KOHTPOJIbHAaA
CyMMa KOMMMTA, COXpaHEHHas B ¢aiisli — OOJibllle HUKaKOM MHPOpPMallUU He XpaHUTCHd. /I
CO3aHUsA JIETKOBECHOM METKHU He IlepefaBayTe OIIIUH -a, -S U -M:
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$ git tag v1.4-1w
$ git tag

v0.1

v1.3

vl.4

vl.4-1w

v1.5

Ha 3TOoT pas mpH BBINOJHEHUHM ¢it show Ha 3TOM MeTKe BBl He YBUJUTE AOIOJTHUTEIHHOH
uHpopManuu. KoMaHzia IIpOCTO ITIOKaKeT ITIOMeYeHHBIN KOMMHUT:

$ git show v1.4-1w

commit ca82abdff817ec66f44342007202690393763949
Author: Scott Chacon <schacon@gee-mail.com>

Date:  Mon Mar 17 21:52:11 2008 -0700

changed the version number

BeICcTaB/IeHHE METOK I103Ke

Taxyke BO3MOYKHO IIOMeyaThb yKe HpOI;'I/:[eHHBIe KOMMMTHEI. Hpeﬂl’[OJIOXCI/IM, YTO HCTOpuUiA

KOMMHNTOB BBITVIAAUT C/I€IYIOIITHM 06pa30M:

$ git log --pretty=oneline

15027957951b64cf874c3557a013547bd83b3ff6
abb4c97498bd301d84096da251c98a07c7723e65
0d5233ab4479697da7686¢15f77a3d64d9165190
6d52a271eda8725415634dd79daabbc4d9b6008e
0b7434d86859cc7b8c3d5e1dddfedb6ff742fchbe
4682¢3261057305bdd616e23b64b0857d832627b
166ae0c4d3f420721acbb115¢cc33848dfcc2121a
9fceb02d0ae598e95dc970b74767f19372d61af8
964f16d36dfccde844893cacbb347e7b3d44abbe
8abcbc430f1a9c3d00faaeffdd7798508422908a

Merge branch 'experiment'
beginning write support
one more thing

Merge branch 'experiment’
added a commit function
added a todo file

started write support
updated rakefile

commit the todo

updated readme

Terephb IIpeAIIoI0KUM, UTO BBl 3a0BIIM OTMETUTH BEPCHUIO IIpoeKTa V1.2, KoTopasd OblIa TaM, Ine
HaxoguTca KoMMHUT “updated rakefile”. Bbl Mo’KeTe 106aBUTH METKY UM II03XKe. /IJI1 OTMETKHU
KOMMMTA YKaKUTeE ero KOHTPOJIbHYIO CYMMY (MJIM e€ 4acTh) B KOHIIEe KOMaH/bL:

$ git tag -a v1.2 9fceb0?

MosxeTte IIPOBEPUTEH, YTO KOMMHUT TEIIEPh OTMEYEH:
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$ git tag
vo.1

vl.2

v1.3

vl.4
vl.4-1w
vl.5

$ git show v1.2

tag v1.2

Tagger: Scott Chacon <schacon@gee-mail.com>
Date: Mon Feb 9 15:32:16 2009 -0800

version 1.2

commit 9fceb02d0ae598e95dc970b74767119372d61af8
Author: Magnus Chacon <mchacon@gee-mail.com>
Date:  Sun Apr 27 20:43:35 2008 -0700

updated rakefile

O0OMeH MeTKaMHU

ITo yMoJsiuaHHMIO, KOMaHfa git push He oTIIpaBJigdeT MeTKH Ha yJaJléHHbIe cepBephl. HeobXoaumo
SIBHO OTIIPaBUTH (push) MeTKHU Ha OOIIMII cepBep IIOCJe TOro, KaK BBl UX CO3JaIU. ITO fesaeTcs
TaK ’Ke, KaK U Zj06aBjieHHe B PEIIO3UTOPHUH [JI1 COBMECTHOTO MCII0JIb30BaHUS YIAJIEHHBIX BETOK
— HY>KHO BBIIOJIHUTH git push origin [vms meTku].

$ git push origin v1.5
Counting objects: 14, done.
Delta compression using up to 8 threads.
Compressing objects: 100% (12/12), done.
Writing objects: 100% (14/14), 2.05 KiB | @ bytes/s, done.
Total 14 (delta 3), reused @ (delta 0)
To git@github.com:schacon/simplegit.git
* [new tag] v1.5 -> v1.5

Eciu y Bac ecTb MHOTO METOK, KOTOpbIe XOTeJIOCh OBl OTIIPAaBUTH BCe 3a OAWH Pas, MOXKHO
WCIIOIb30BaTh OMITUI0 --tags [T KoMaHAbl git push. B TakoM ciaydae Bce Ballld METKHU
OTIIPABATCS Ha YIAIEHHBIN cepBep (eC/IU TOIHKO UX YoKe TaM HeT).
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$ git push origin --tags
Counting objects: 1, done.
Writing objects: 100% (1/1), 160 bytes | @ bytes/s, done.
Total 1 (delta @), reused @ (delta 0)
To git@github.com:schacon/simplegit.git
* [new taq] vl.4 -> v1.4
* [new tag] vl.4-Tw -> v1.4-1w

Tenepk, eCaIu KTO-TO CKJIOHHUPYeT (clone) myiu BRITOTHUT git pull M3 Balero perno3uTOpHsi, TO OH
IIOJIYYUT BJ06ABOK K OCTaJIbHOMY U Ballll METKH.

Ilepexox Ha METKY

B IeliICTBUTEJILHOCTH BBl He MOJKeTe IIepeX0qUTh Ha MeTKHU B Git, IT0CKOJILKY OHU He MOTYT OBITh
rnepeMelrieHbl. EciM Bbl XOTUTE YCTaHOBUTHL BEpPCHUIO0 Balller0 pPeNo3UTOpPHUsI B pabouyro
OUPEKTOPHI0, KOTOpasl BBIIVIAAUT, KaK OIIpeJe/leHHAasl MeTKa, BBl MOJKeTe CO3aTh HOBYI0 BETKY C
oIIpe/ieJIEHHOM MeTKOM:

$ git checkout -b version2 v2.0.0
Switched to a new branch 'version2'

KoHeUHO, ec/IH BHI TaK JleJlaeTe 1 KOMMHUTHTE, Ballla BeTKa version? GyIeT HEMHOTO OTJIHYAThCS
OT Ballled MeTKH v2.0.0, IOCKOJIbKY OHa GyJeT IBUTaThCs BIIepell C HOBBIMU M3MEHEeHUSIMH, TaK
YTO GYJbTE OCTOPO>KHBL.

IIceB1OHUMBI B Git

[Ipesx/ie, UeM 3aKOHUUTH 3Ty IJIaBY 110 OCHOBaM Git, pacCCMOTPHUM el11€ 0[JHY MaJIeHbKYI0 XUTPOCTh,
KOTOpasi IIOMO>KeT C/leJIaTh UCII0JIb30BaHue Git mpoltle, jierde, ¥ 60j1ee IPUBBIYHBIM: IICEBIOHHUMBI
(aliases). MpI He OymeM cChLIAaThC Ha HHUX Jajbllle HJIM IIpeAroaraTb, 4To BHL OyjeTe
II0JIb30BAaTHC UMH 110 X0y YTeHHUs KHUTH, HO BaM JIy4llle ObL710 ObI 3HaTh, KAK UX UCII0JIb30BaTh.

Git He Oy/ieT IBITaTHCA CAEJIaTh BHIBOJ O TOM, KaKyI0 KOMaH/y Bbl XOTeJIM BBECTH, €CJIH Bbl BBEJIU
€€ HeIlOJIHOCTHI0. EC/IM BBI He XOTHUTe IledaTaThb KajkKAyH KOMaHAy MId Git I1eJIMKOM, BBI JIETKO
MOYKeTe HaCTPOUTH IICeBAOHUMBI (alias) a1 Jr060¥ KOMaHIbl C ITOMOINBI git config. BotT
HECKOJILKO IIPUMEPOB IICEBAOHMMOB, KOTOPBIE BbI, BOSMOKHO, 3aX0OTUTE 3a/1aTh:

$ git config --global alias.co checkout
$ git config --global alias.br branch
$ git config --global alias.ci commit
$ git config --global alias.st status

JTO 03HAyUaeT, YTO, HAaIIpUMep, BMeCTO BBo/ia git commit, BaM JOCTaTOYHO HAbpaTh TOJILKO git ci.
ITo Mepe ocBoeHUs Git BaM, BEpPOSITHO, IIPU/IETCS YaCTO MOJIb30BaThCS U JPYyTUMHU KOMaHAaMU. B
9TOM caydae 6e3 Kosie6aHUM CO3jaBalTe HOBbIE IICEBLOHUMBIL.
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Tako#i crroco6 MoKeT TakyKe OBITH IIOJIe3eH i1 CO3laHUsA KOMaHJ, KOTOpble, KaK BBl JyMaere,
IOJDKHBI CYIIleCTBOBATh. HalipuMep, 4T06bI UCIIPaBUThL HEYL0OCTBO, C KOTOPHIM MbI CTOJIKHYJIUCH
IIpU UCKJIYEeHUU ¢aiila U3 MHIeKCa, MOKHO 06aBUTh B Git CBOM COOCTBEHHBIN IICEBJOHUM
unstage:

$ git config --global alias.unstage 'reset HEAD --'
JTO IeJsiaeT IKBUBAJIEHTHBIMHU CJIeYIOITIE TBe KOMAaH/IbI:

$ git unstage fileA
$ git reset HEAD -- fileA

Taxko#l BapuaHT KaXKeTCsl HEMHOTr0 6oJiee IIOHATHBIM. Takyke, 0OBIYHO, 06aBJISAT KOMaHAy last
CJIeIYIOIIMM 06pasoMm:

$ git config --global alias.last 'log -1 HEAD'
TakuM 06pa3oM, MO>KHO JIETKO ITPOCMOTPETH TIOCTeTHUN KOMMHUT:

$ git last

commit 66938dae3329c7aebe598c2246a8eb6af90d04646
Author: Josh Goebel <dreamer3@example.com>
Date: Tue Aug 26 19:48:51 2008 +0800

test for current head

Signed-off-by: Scott Chacon <schacon@example.com>

MO>KHO CKasaThb, YTO Git IIpOCTO 3aMeHseT 9T KOMaH/bl Ha CO3ZlaHHble BaMU IICEBJOHUMEI (alias).
OpHaKo, BO3MO>KHO, Bbl 3aX0THUTEe BHIIIOJTHUTH BHEITHIOI0 KOMaH/y, a He ITogKoMaHy Git. B aToMm
cydJae, celyeT Ha4yaTh KOMaH/y C CHMBOJIA !|. ITO IIOJIE3HO, €CJIM BbI ITUIIETEe CBOU YTUIUTHI IS
paboTsl ¢ Git-perrosutopueM. IIpogeMOHCTpPUpPyeM JTOT CJAy4yall Ha IIpUMepe CO3LaHUsA
rceBJoOHUMaA git visual furg 3amycka gitk:

$ git config --global alias.visual "!gitk"

3aKJ/JIlDUeHHue

Temeph BBl yMeeTe BBIIOJHATHL Bce 06a3oBble JIOKaJIbHBIE omeparuu c Git: co3gaBaTh MU
KJIOHUPOBATh PENO3UTOPUI, BHOCUTH H3MEHEHUs, HHJEKCHPOBaTh U OQUKCHUPOBATHL 3THU
M3MeHeHUs], a TaKKe IIPOCMATPHUBATh UCTOPUI0 BCeX M3MEHEeHUH B Pelo3UTOPUU. /lajbIlle MbI
paccMoTpuUM Kuuiep-duuy Git — ero MoziesIb BeTBJIEHUS.
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BeTB/1eHHe B Git

ITouTH KaXkaasl cucTeMa KOHTpoJst Bepcui (CKB) B KaKoH-To ¢popMe IO/Ziep>KUBAaeT BeTBJIEHHUE.
Wcrosib3ysi BeTBJIEHHE, BBl OTKJIOHSIETECh OT OCHOBHOHM JIMHHU pPa3pabOTKH U IPOJOJKAETe
paboTy He3aBUCHUMO OT Hee, He BMEIIIUBAsiCh B OCHOBHYIO JTUHUI0. Bo MHOTHX CKB cOo3/1aHMe BETOK
— 3TO OYEeHb 3aTPaTHBHIN IIPOIleCC, YACTO TPeOYIIIHNN CO3IaHUsI HOBOM KOITUU JUPEKTOPHUH, UTO
MOKeT 3aHSITh MHOTO BpeMeHU /11 60JIBIIIOTO ITIPOeKTa.

HekoTopsle JIr0qu, TOBOPSI 0 MOJie/IU BeTBJIeHUd Git, Ha3kIBalOT ee “KUUIep-Grya”, YTO BBITOJHO
BbIZlesigeT Git Ha ¢oHe ocTanbHBIX CKB. UTO B Hell Takoro oco6eHHOro? BeTBisieHHe Git o4yeHb
JIeTKoBeCHO. Omepariys Co3faHUs BeTKU BBIIIOJIHAETCA IIOUTH MIHOBEHHO, IIepeKIUYeHHe MeXX1y
BeTKaMU TyZa-Cro/a, 00bIYHO, TaKKe OBICTPO. B ovimure oT MHOruX apyrux CKB, Git moomipsieT
IIporiecc paboTel, IIp¥ KOTOPOM BeTBJIEHHE U CJIHSHUE BBIIIOJIHAETCA 4acTo, Ja’ke II0 HECKOJIBKO
pa3 B feHb. [loHMMaHWe U BJIaJleHHe 3TOM (QYHKIIMOHAJIbHOCTBHIO JaeT BaM yHUKaJIbLHBIA U
MOIIHBIM HWHCTPYMEHT, KOTOPBIM MO>KeT IIOJIHOCTBI0 H3MEHUTH IIPUBBIUHBINM Bam IIporiecc
paspaboTKHU.

O BeTBJIECHUH B ABYX C/JI0BaX

JUI 4eTKOTO ITIOHMMAaHHS MeXaHH3Ma BeTBJIEHHUH, He0OXOZMMO BEPHYTHCS Ha3aJ, U U3YIUTh TO,
Kak Git XxpaHUT JaHHEIe.

Kak BBl MO)KeTe IIOMHUTH U3 BBefenHue, Git He XpaHUT JaHHbBIE B BHJE II0C/I€L0BaTEIbHOCTH
U3MeHeHU, OH UCII0JIb3yeT Habop CHUMKOB (snapshot).

Korma BEI fiestaeTe KOMMHAT, Git cOXpaHsieT ero B BUjle 00beKTa, KOTOPBIM COJIep>KUT yKa3aTeslb Ha
CHUMOK (snapshot) mOArOTOBJIEHHBIX JaHHBIX. ITOT OOBEKT TaK >Ke COMep>KUT HUMsI aBTOopa U
email, coob1ieHre U yKa3aTeJab Ha KOMMHUT WJIM KOMMUTHI HEIIOCPEJCTBEHHO IIpeJIecTBYIOIHe
OAaHHOMY (ero popuTesel): OTCYTCTBHE POIUTENS [JId IIePBOHAYaJIbHOIO KOMMUTA, OJWH
POAUTEIB AJIs1 0OBIYHOTO KOMMMTA, U HECKOJIBKO POUTEJIEN I pe3yIbTaTOB CIUSHUS BETOK.

[IpencraBbTe cebe KaTaIoT, KOTOPBIU COJLEpP>KUT JepeBO GaiiioB, U BHI IIOJrOTaBJIMBaeTe UX BCe
BMeCTe, a 3aTeM COXpaHseTe B BHJe OJHOr0 KOMMHTA. B mpoljecce ITOATOTOBKH BBIUMCIISIETCSA
KOHTPOJIbHag CyMMa Kakporo ¢aria (SHA-1 Kak Mbl y3HaJIM U3 BBejleHUe), XpaHAIasi BEPCUI0
¢darina B penosuTopud Git (Git ccpltaeTcss Ha HUX), 3aTeM 3TH KOHTPOJIbHBIE CYMMBI 100aBJIIIOTCSA
B 00J1aCTh IIOATOTOBJIEHHBIX GANIOB:

$ git add README test.rb LICENSE
$ git commit -m "initial commit of my project'

Korma BBI co3/taeTe KOMMHUT KOMaH0M git commit, Git BEIUMC/ISIeT KOHTPOJIbHBIE CYMMBI KaK/[0r0
IogKaTajora (B HamleM ciy4ae, TOJIbKO OCHOBHOM KaTaJIOT IIPOeKTa) M COXpaHsIeT 3TU 00beKThI
IepeBa B peno3uTopuU. 3aTeM Git co3aeT 06beKT KOMMHUTA C MeTaJJaHHBIMH U yKa3aTejieM Ha
OCHOBHOE JIepeBO IIPOeKTa /I BO3MOYKHOCTH BOCCO3JaTh 3TOT CHHUMOK (snapshot) B ciydae
He00XOIMMOCTH.

Barrr perosutopuit Git Tellepb XpaHUT IIITh 00BeKTOB: 67106 (blob) 1y comepXKUMOT0O Ka’kA0oro
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(baﬁﬂa, COOEPKUMOE KaTaJIioTra B BH/I€ IepeBa C YKa3aTe/IsIMHU Ha 0J100B1 COXPaHEHHBIX (I)aJIOB, caM
KOMMMUT C YKa3aTeJieM Ha OCHOBHOE€ JIepeB0O, MeTaZaHHbIe KOMMUTaA.

5b1d3
blob size

== Testing library

This library is used to test
Ruby projects.

98cag
commit size
tree 92ec2
authnr Scott 1 The MIT License
committer Scott c : - y Copyright (c) 2008 Scott Chacon
The initial commit of my project Permission is hereby granted,

free of charge 2 person

require 'logger’
require 'test/unit®

class Test::Unit::TestCase

PucyHok 9. Kommum u e2o depego

Eciu BBI cAejiaeTe M3MEHEHHd M eIlle OJHMH KOMMUT, TOorga CJIE/IYIOH_[I/Iﬁ KOMMHT COXPaHHUT
YKa3aTeJlb Ha KOMMMUT, l'[pe,D;I_T_IECTBYI-OH_II/Iﬁ eMy.

98cal 34ac2 f30ab

commit size commit size commit size

tree 92ec? tree 1B4ca tree 8de24

parent parent 98ca9% parent 3dac2
author Scott - author Scott - author Scott
committer Scott committer Scott committer Scott

The initial commit of my project Fixed bug #1328 - stack overflow add feature #32 - ability to add new
under certain conditions formats to the central interface

PucyHok 10. Kommum u e2o podumenu

Betka (branch) B Git — 9T0 JIerKo IlepeMelllaeMblii yKa3aTeJb Ha OJWUH U3 ITUX KOMMUTOB. Ma
OCHOBHOM BETKH II0 YMOJIYaHUIO B Git — master.

Kor,z[a BEI [lejIaeTe KOMMUTEIL, TO II0JIydaeTe OCHOBHYIO BETKY, YKa3bIBAIOIIIYIO Ha Balll HOCJIEILHHFI
KOMMMT. Ka)K,ZU:Iﬁ KOMMHUT aBTOMaTHYEeCKH ABUTAET 3TOT YKa3aTeJIb BIIEPE.

BeTka “master” B Git — 39TO He cllellMaJbHasg BeTKa. OHa TOYHO TaKad >Ke, KaK U
BCe OoCTaJbHble BeTKU. OHA CYIIIECTBYeT IOUTU BO BCEX PEHO3SUTOPUAX TOJIBKO
JIIIL IIOTOMY, UTO €ee COo3ZaeT KoMmaHfa git init, a OOJBIIMHCTBO JIIOJEN He
MEHSIIOT ee Ha3BaHHUe.

NOTE
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HEAD

98ca9 - 34ac2 - f30ab

Snapshot A Snapshot B

PucyHok 11. Bemka u ucmopust KOMMUMOo8

Co3gaHue HOBOU BETKH

YTo Ke Ha caMOM JieJie IIPOMCXOUT, KOIJla BBl CO3/laeTe BeTKY? Bcero JIMIIb co3/laeTcs HOBBIM
yKasaTeJb AJIs1 TaJbHEUIero IiepeMeleHUs. /[[0OMyCTUM BBl XOTHTE CO3[JaTh HOBYIO BETKY C
UMeHeM “testing” BbI MO>KeTe 3TO cZeslaTh KOMaH/oM git branch:

$ git branch testing

B pe3yJibTaTe Co3aaeTCd HOBBIN YKa3aTeJsIb Ha TOT >Ke CcaMbI¥ KOMMUT, B KOTOPOM BBl HAXOOUTECH.

98ca9 -+ 34ac?2 - f30ab

PucyHok 12. /lge eéemKuU yKa3ulearom Ha 00HY U My Jice N0C.1e008ameLbHOCMb KOMMUMO8

Kaxk Git ompepesisgeT, B KaKOM BeTKe BBl HaxoauTech? OH XpaHUT CllellHMaIbHBIN yKa3aTeab HEAD.
NMeiiTe BBUAY, YTO B Git KoHIenIusa HEAD 3SHaUUTEeIbHO OTJIMYaeTCsa OT APYIUX CUCTeM KOHTPOJIA
BepCUii, KOTOpble BBl MOIJIM MCII0JIb30BaTh paHsblile (Subversion miau CVS). B Git aTo yKkasaTesb Ha
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JIOKaJIbHYI0 BETKY, B KOTOPOM BBl HaXOAUTeChb. B HallleM ciiyyae MBI BCe ellle HaXOUMCI B BeTKe
“master”. KomaHza git branch TosbKO co3daem HOBYI0 BeTKYy. [lepeKItoueHNs He IIPOUCXOUT.

HEAD

98ca9 -+ 34ac? - f30ab

PucyHok 13. HEAD ykasslgaem Ha 6emkKy

BbI MOYKeTe JIETKO 3TO YBUETH IIPU IIOMOIIIM IIPOCTOM KOMaHABI git log. OHa IMOKaXkeT BaM, Kyza
YKa3bIBaIOT yKa3aTeJM BeTOK. ITa OIITHs Ha3bIBaeTcs --decorate.

$ git log --oneline --decorate

f30ab (HEAD, master, testing) add feature #32 - ability to add new
34ac2 fixed bug #1328 - stack overflow under certain conditions
98ca9 initial commit of my project

BuaHbI BeTKH “master” 1 “testing”, KOTopble yKa3bIBalOT Ha KOMMMUT f30ab.

IlepexiroueHue BeTOK

UTO006BI IIepeKJYUTHCI Ha CYIIeCTBYIOIYI0 BEeTKY, BBHIIIOJIHUTe KOMaHAy git checkout. [laBaiiTe
IIepeKJII0UMMCS Ha BETKY “testing”:

$ git checkout testing

B pesyisibTaTe ykasaTesb HEAD lepeMecTHUTCS Ha BETKY testing.
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98ca9 - 34ac? - f30ab

PucyHok 14. HEAD ykasvleaem Ha mexKyulyro 6emky

Kakoii B 3TOM CMBICJI? /laBaiTe C/IeIaeM eIre OJuH KOMMHUT:

$ vim test.rb
$ git commit -a -m 'made a change'

98ca9 - 34ac?2 - f30ab - 87ab2

testing

PucyHok 15. Ykasamens Ha semky HEAD nepemecmuscs eneped noc/ie Kommuma

JTO HHTEPeCHO, IIOTOMY YTO yKasaTe/Jlb Ha Ballly BeTKy “testing” IiepeMecTHJCS BIlepes, a
“master” Bce ellle yKa3blBaeT Ha TOT KOMMUT, I7ie BBl ObIM B MOMEHT BBIIIOJIHEHUS KOMaH/bI git
checkout 14 mepexiroueHys BeTOK. /laBaiiTe IIepeK/JIIOYUMCA Ha3a/[ Ha BeTKY “master”:

$ git checkout master
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PucyHok 16. HEAD nepemeuwiaemcs koz2oa 8bl desiaeme checkout

JTa KoMaHfa chesiasia aABe Belny. OHa IepeMecTma ykasaTeab HEAD Hasanm Ha BeTKy “master” u
BepHysJa Qaiiabl B paboyeM KaTajore B TO COCTOSIHHE, KOTOpOe OBLIO COXpPaHEHO B CHUMKe
(snapshot), Ha KOTOPBIM YKa3bIBaeT BeTKa. ITO TAK)Ke 03HAYaeT, YTO BCe M3MEeHEeHMs], BHOCUMEIE C
3TOT0 MOMeEHTa, OyAyT OTHeCeHBI K CTapOM BepCHH IIPOeKTa. /IpyruMHU CJI0BaMH, OTKaTHJIACh BCA
paboTa, BEIIIOJIHEHHAs B BeTKe “testing”, a BBl MOJKeTe IIPOL0J/DKATh B APYIOM HallpaBJIEHUMU.

ITepekroueHue eemok MeHaem ailivl 8 pabouem kamaioze

Ba’KHO 3aIIOMHUTB, UTO KOT/[a BBI IlepeKyroyaeTe BeTKU B Git, paiiyibl B pabouem

NOTE KaTajore MeHsIOTcS. ECIM BBHI IlepeKJIloyaeTech Ha CTapyl BeTKY, TO paboumit
KaTaJsor 6yZieT BHIIIS/IeTh TaK Ke, KaK BBITJISAIe]I HA MOMEHT I10CJ/Ie/JTHET0O KOMMHUTA
B Ty BeTKy. Eciiu Git 110 KaKMM-TO IPUYMHAM He MOXKeT 3TOTO cJieJlaTb — OH He
II03BOJIUT BaM I1ePeKJIIUUTHCS.

JlaBaiiTe cesiaeM ellfe HeCKOJILKO U3MeHeHU U oUuepeHOU KOMMUT:

$ vim test.rb
$ git commit -a -m 'made other changes'

Terlepb MCTOPHS BallleTro IIPOeKTa pasjiesnaach (cM PazBeTBIeHHas UCTOPUS). BBl cO3aIu BETKY,
IepeKJIIOYMINCE B Hee, ITI0paboTasl, a 3aTeM BepHYJIMCh B OCHOBHYIO BETKY U IIopab0Talu B Hell.
3TH M3MeHeHUs H30JIMPOBaHBI APYT OT Jpyra: BBl MOKeTe CBOOOZHO IlepeKJYaTbCd Tyja U

obpaTHO, a Korga 6yzeTe roTOBBI — CJIUTh UX BMecTe. M Bce 3To /iestaeTcsl MPOCTHIMU KOMaHJaMU:
branch, checkout & commit.

HEAD
master
- c2b%e
-
98ca9 - 34ac? - f3bab
T 87ab2

PucyHok 17. PazgemgieHHAst ucmopus
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Bce 3TO BRI MOKeTe YBUEThH IIPU IOMOIM KoMaHAbl git log. Komaupma git log --oneline
--decorate --graph --all BBIZACT MCTOPHIO0 BaIlIMX KOMMHUTOB U IIOKa)KeT, Ifle HaXOodTCd
yKasaTeJIy BallliX BeTOK, ¥ KaK BETBUJIACh UCTOPUS IIPOEKTA.

$ git log --oneline --decorate --graph --all

* ¢2b9e (HEAD, master) made other changes

| * 87ab2 (testing) made a change

|/

* f30ab add feature #32 - ability to add new formats to the

* 34ac? fixed bug #1328 - stack overflow under certain conditions
* 98ca9 initial commit of my project

CosgaHue M yjajleHHe BeTOK COBepPIIeHHO He 3aTPaTHO, TaK KakK BeTKa B Git — 3TO BCero JIUIIb
¢daii, comepkamuii 40 CUMBOJIOB KOHTPOJIBHOM CyMMBI SHA-1 TOro KOMMHTA, Ha KOTOPBIH OH
ykasblBaeT. Co3laHMe HOBOM BETKU COBEPIIEHHO OBICTPO U IIPOCTO — 3TO BCETO JIMIIL 3alUCh 41
6aiiTa B ¢pariyi (40 3HAKOB U IIePeBOJ, CTPOKH).

JTO COBepllleHHO oTyIM4aeT Git OT BeTBJIeHUS B OOJIBIIMHCTBe O0jiee CTapbIX CUCTEM KOHTPOJIS
Bepcuii, Ie Bce Gaiiybl IIpoeKTa KOIMUPYIOTCS B JPYyrod IMoakaTasor. TaM BeTBJIeHHE I
IIPOEKTOB PAa3HOTO pa3Mepa MOXKeT 3aHSIThH OT CeKyHJ, o MHHYT. B Git BeTBJieHHe Bcerza
MTHOBeHHOe. Tak’ke, IIOCKOJIbKY IIpH KOMMHTe MBI COXpaHseM yKa3aTesJb Ha POJUTENbCKUN
KOMMMT, HAUTH ITOAXOZAINYI0 6a3y IJIs CIUSHUS B OCHOBHOM O4YeHb IIPOCTO, U 3TO fesIaeTcs JJIsd
Hac aBTOMAaTHUYEeCKH. ITH BO3MOXKHOCTH IIOOY)KJAalOT pa3pabOTUMKOB dYallle C03/aBaTb U
HCII0JIb30BaTh BETKH.

[[aBaﬁTe IIOCMOTPHM, II0UEMY U BaM UMeET CMBICJI [€JIaTh TaK JKe.

OCHOBBI BeTBJICHUA U CIUSTHUA

JlaBaliTe pacCMOTPUM IIPOCTOM IIpuMep pabouero Iporiecca, KOTOPbI MOKeT OBITH I10JIe3€H B
BallleM IIpoeKTe. Balra pa6oTa I1ocTpoeHa Tax:

1. Brl paboTaeTe HaJ CAaTOM.

2. BrI co3zjaeTe BETKY /11 HOBOM CTaThbH, KOTOPYIO BBI ITUIIIETE.

3. Bel paboTaeTe B 9TOU BETKE.
B 3TOT MOMEHT BHI IT0JIy4YaeTe COOOIeHMe, UTO OOHapyKeHa KpUTHYecKas OINOKa, TpeOyrolas
CKOpeMIIIero uclrpasjaeHusd. Bamum geficTBuUs:

1. IIepeKJIIYUTHCSI Ha OCHOBHYIO BETKY.

2. Co3gaThb BeTKY 151 j0O6aBIeHUS UCIIpaBJIeHUS.

3. Ilocsie TeCTUPOBAHUA CIUTH BETKY COZeprKalllylo UCIIpaBIeHUe C OCHOBHOM BETKOM.

4. TlepeKJ/IIOYUTHCS Ha3az B TY BETKY, I7ie BBI IUIIIETe CTaThI0 U IIPOIO/DKUTE PaboTaTh.
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OCHOBBI BeTBJICHUA

[IpeATIoI0KuM, BEI paboTaeTe Hafl IPOEKTOM U yyKe MeeTe HeCKOJIbKO KOMMHUTOB.

co B B Cl N m— C2

PucyHoxk 18. IIpocmas ucmopust KOMMUMos

Brl pelraeTe, 4yTO Telleph BBl OyJeTe 3aHMMATBLCI IIpobJyeMOM #53 U3 Ballled CUCTEMBI
OTCJIeKUBaHUSL OIMMOO0K. YUTOOGBI CO3JaThb BETKY M Cpasy [epeKJIHYUTHCI Ha Hee, MOXKHO
BBIIIOJIHUTH KOMaHAY git checkout ¢ rapameTpoM -b:

$ git checkout -b iss53
Switched to a new branch "iss53"

JTO TOXKe caMoe UTO U:

$ git branch iss53
$ git checkout iss53

co B B C1 -+ C2

PucyHok 19. CosdaHue H08020 yKa3ame/ist 6emKu

Bel paboTaeTe Haj CBOUM CalTOM U JiejlaeTe KOMMUTEL. JTO IIPUBOAUT K TOMY, UTO BeTKa 15553
IBIDKETCS BIlepe/l, TaK KaK Bbl [IepeK/JII0OUYHU/INCh Ha Hee paHee (HEAD ykasbiBaeT Ha Hee).

65



$ vim index.html
$ git commit -a -m 'added a new footer [issue 53]

Cco I B C1 - Cc2 -+ C3

PucyHok 20. Bemka iss53 dguzaemcst eneped

TyT BBI ITOJTy4yaeTe cooOIeHre 06 0OHAPYyKEHUU YI3BUMOCTH Ha BallleM CaiTe, KOTOPYI0 HY>KHO
HeMeJlJIeHHO yCTpaHUTb. biraromapsa Git, He TpeOyeTcs pasMmelaTh 3TO HCIIpPaBJIeHHE BMECTE C
TeM, 4YTO BBI Cllesiasiv B 1ss53. BaMm fake He IIpUAETCS IpUJIaraTh YCUJIWN, UTOOBI OTKaTUTh BCe
9THU U3MeHeHUd JIJIsI Hadasia paboThl Haf, UCIIpaBjeHueM. Bce, UTO BaM HY>KHO — I1epeKIHYUThCSI
Ha BeTKy master.

Ho nepen TeM Kaxk cfiesiaThb 3TO — UMeEUTe B BUJY, UTO €CJIM Balll pabo4yuU KaTaJjIor b0 06J1acTh
IIO/ITOTOBJIEHHBIX GalIOB CO/lep KaT U3MEeHEeHUs, He IIONaBIIHe B KOMMUT U KOHQJIUKTYIOIHE C
BeTKOM, Ha KOTOPYI0 BBl XOTUTE IIePeKIHYUTHCA, TO Git He IT03BOJIUT BaM IIePeKIIYUTh BETKHU.
Jlyullle BCero IlepeKJrYaThbCsa U3 YHUCTOTO pabouero COCTOSHUA IIpoeKTa. ECTh CIIocoObl 000MTHU
9TO (crpsaraTh (stash) mm ucnpaBuTh (amend) KOMMUTEI), HO 06 3TOM MbI IIOTOBOPUM IIO3Ke B
miaBe IlpubepeskeHre U ouncTKa. Tellepb IIPEAIIONIOKHMM, YTO BBl 3aQUKCHUPOBAJIM BCE CBOU
U3MeHEeHUs U MOKeTe IIepeKIIYUThCS Ha OCHOBHYIO BETKY:

$ git checkout master
Switched to branch 'master'

C aToro MoOMeHTa Balll paboynii KaTasor UMeeT TOYHO TaKOMU >Ke BUJ, KaKOU ObLI Ilepes; HauaJloM
paboTel Haj 1mpobsieMoii #53. Termepb BBl MOJKETe COCPELOTOYUTHCS Ha paboTe Haf, UCIIPaBIeHUEM.
Ba’kHO 3allOMHUTBL: KOT[Aa BBl IIepeKJrovyaeTe BeTKH, Git Bo3BpalllaeT COCTOSHUEe pabouero
KaTtajora K TOMY BUIy, KaKOi OH HMMeJ B MOMEHT IIOC/IeJHero KOMMMUTA B 3Ty BeTKy. OH
nob6aBJiisieT, yhassieT U U3MeHseT ¢paliibl aBTOMaTUYeCKH, YTOObI COCTOSIHME paboyero KaraJiora
COOTBETCTBOBAJIO TOMY, KOTZIa OBLI C/ieJIaH IT0CAeJHUN KOMMHMUT.

Tertepb BBl MOKeTe IIepeHTH K HallMCaHUIO HCIIpaBieHUsd. /laBafiTe CO34aiUM HOBYIO BETKY I
HCIIpaBJIeHHs, B KOTOPOU OyieM paboTaTh, II0Ka He 3aKOHYHUM HCIIpaBJIeHHUE.
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$ git checkout -b hotfix
Switched to a new branch 'hotfix'
$ vim index.html
$ git commit -a -m 'fixed the broken email address'
[hotfix 1fb7853] fixed the broken email address
1 file changed, 2 insertions(+)

o - C1 - C2 - C4

C3

PucyHok 21. Bemka hotfix ocHogaHa Ha eemke master

BBl MO>KeTe IIPOTHATh TECTHI, UTOOBI YOEAUTHCS, UTO Ballle HUCIIPABJIEHHE JIeJlaeT UMEHHO TO, YTO
HY’KHO. 1 €CJTM 3TO TaK — BBINOJHUTH CIUSHUE (merge) ¢ OCHOBHOM BETKOH /IS BKJIFOUEHUS B
MIPOAIYKT. ITO AesiaeTcss KOMaH/0M git merge:

$ git checkout master
$ git merge hotfix
Updating f42c¢576..3a0874c
Fast-forward
index.html | 2 ++
1 file changed, 2 insertions(+)

3ametmiin ¢pasy “fast-forward” B aroM ciaugHuU? H3-3a TOr0o, 4TO KOMMHUT, Ha KOTOPBII
yKasblBajla BeTKa, KOTOPYIO Bbl CJIHUJIH, ObLI IIPAMBIM IIOTOMKOM TOTO KOMMMTA, Ha KOTOPOM BBI
HaXOQUIUCh, Git IIPOCTO IIepeMeCTUI yKa3aTeJb BeTKU Bllepe. [[pyTUMHU CJI0BAMU, €CJIU KOMMUT
CJIMBaeTCs C TeM, 10 KOTOPOI0 MOJKHO J006paThCs, JBUTASAChH II0 UCTOPUU IpsiMo, Git ympolraet
CIUsIHUe, IIPOCTO IIepeHoCcsd yKasaTelb MeTKHU Bllepe], (Tak Kak HeT pasBeTBJIeHUA B paboTe). ITO
HasweiBaeTcsa  fast-forward °~ (mepemorka). Tereph Ballld U3MeHeHUs — B CHUMKe (snapshot)
KOMMMTA, Ha KOTOPBIM yKasbIBaeT BeTKa master, M UCIIpaBJIeHUd IIPOAYKTAa MOKHO BHEIPATh.
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hotfix

co - C1 - c2 - C4

AN

C3

PucyHok 22. master nepemoman 0o hotfix

ITocsie BHeApeHUs Balller0 apXUBa>KHOTO KUCIIpaBJIeHUS BBl TOTOBBI BePHYTHCS K paboTe HaJ| TeM,
UTO OBLIM BBIHY KJ€HBI OTJIOKUTH. HO cHadasia Hy)KHO yZAaJauThb BeTKy hotfix, moToMy uTo oHa
6oJibIlle He Hy)KHa — BeTKa master ykKasblBaeT Ha TO ’Ke caMoe MecTo. /Ui ylajeHUs BETKH
BBIIIOJIHUTE KOMaHAy git branch c mapameTrpom -d:

$ git branch -d hotfix
Deleted branch hotfix (3a0874c).

Teriepb BBl MOJKeTe IIEePEKIIOUUTD BeTKY U BEpHYTHCS K paboTe Hajl cBoel ITpo6seMoit #53:

$ git checkout iss53

Switched to branch "iss53"

$ vim index.html

$ git commit -a -m 'finished the new footer [issue 53]'
[iss53 ad82d7a] finished the new footer [issue 53]

1 file changed, 1 insertion(+)
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ce - C1 - c2 e ca

C3 - C5

PucyHok 23. IIpodosiceHue pabomul Hao 15553

CTtouT 06paTUTh BHUMAaHHe Ha TO, UTO BCe M3MeHeHHsI U3 BeTKH hotfix He BKJIIOUEHBI B BaIlly
BeTKYy i5s53. EC/IM UX HY)KHO BKJIHOUHUTH, BBl MOJKETe BJIUTH BETKY master B Ballly BeTKYy 15553
KOMaHJ[oM git merge master, MM >Ke BBl MOKETe OTJIOKHUTH CIAUSIHUE 3TUX H3MEHeHHU [0
3aBepIlleHUsI pab0oThI, ¥ 3aTeM BJIMTH BETKY i5s53 B master.

OCHOBBI CJIUIHUA

IIpeATIoI0KUM, BB PeIlIiId, YTo paboTa 1o IpobeMe #53 3aKOHUEHA, U ee MOKHO BJIUTH B BETKY
master. /I 3TOTO HY>KHO BBIIIOJHUTH CIUSTHUE BETKH 15553 TOUHO Tak ’Ke, KaK BBI JIeJIQJIH 3TO C
BeTKOH hotfix paHee. Bce UTO HY>KHO c/iesIaTh — IIePEeKJIIYUTHCSI Ha BETKY, B KOTOPYIO BBl XOTHUTE
BKJIIOUUTDH U3MeHEeHUs], U BBIIIOJTHUTh KOMaHy git merge:

$ git checkout master

Switched to branch 'master’

$ git merge issb3

Merge made by the 'recursive' strategy.
index.html | 1+

1 file changed, 1 insertion(+)

Pe3ysibTaT 3TOU OIlepaliiy OTJIUYaeTCs OT pe3yJbTaTa CAMSHUSA BeTKH hotfix. B maHHOM ciyyae
IIpoIlecC pa3pabOTKH OTBETBHJICI B 6oJiee paHHEH TOouke. TaK KaK KOMMHT, Ha KOTOPOM MBI
HAXO/HUMCsI, He SIBJISIETCS MPSIMBIM IIOTOMKOM BETKH, C KOTOPOH MBI BBINOJIHSIEM CiausHUe, Git
MIpUieTcss HEMHOTO ITIOTPYAUTHCS. B 3TOM cityyae Git BHIIIOJHSIET IIPOCTOE TPEXCTOPOHHEE CIUSTHUE
IBYX CHUMKOB (snapshot) cIiBaeMbIX BETOK U OGIIIETO /IS TBYX BETOK POAUTEHCKOT0 CHUMKA.

69



master

Common

Ancestor Snapshot to

Merge Into
ce - el

Snapshot to
Merge In

-

iss53

PucyHok 24. Hcnoabv308aHUue mpex CHUMKO8 npu CAUSHUU

BMecTo TOro, 4T0o0BI IIPOCTO ITEPEABHUHYTH YKa3aTeJIb BETKU BIIEPE[, Git CO3daeT HOBBIN CHUMOK-
pe3yyqabTaT TPEXCTOPOHHEIO C/IIMAHNA, a 3daT€éM aBTOMATHYECKH [Ae/laeT KOMMUT. ITOT 0COOBIH
KOMMHUT Ha3bIBAIOT KOMMUTOM CJIHUAHUS, TaK KaK 'y HETO boJtee OTHOTO IIpeaKa.

ce e B 1 - c2 - C4

AN /

EE] - c5

i

]

PucyHok 25. Kommum cAusiHUsA

CTOUT OTMETHUTh, UTO Git caM oIpefiesideT HaUJIy4Illero o61ero mpejaka, IOAXOAdIero Kak 6asa
IJIS1 CJIASTHUST; 9TO OTJIMYaeT ero oT 6oJjiee cTapblX MHCTPYMEHTOB, TaKUX Kak CVS unu Subversion
(mo Bepcuwm 1.5), rme paspaboTUHKaM, BBHIIIOJHSBIINM CIHSHUE, IIPUXOJUIOCH CAMHUM HaXOJUTh
JIyd1inyro 6a3y. 3To 6e3yMHO yIIpoliaeT causgHue B Git I10 CpaBHEHHUIO C YKa3aHHBIMU CHUCTeMaMHMU.

Temepp, Korga pabora BIMTaA, BeTKa 1ss53 OoJibllle He Hy)KHA. BBl Mo)KeTe 3aKpBITH BOIIPOC B
CHUCTeMe OTC/Ie)KUBAHUA OLIIMO0K U YIaJIUTh BETKY:

$ git branch -d iss53
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OcHOBHBIE KOHQIUKTHI CIUSTHUS

MHorza mpoliecc He IPOXOAUT IJIafKo. ECJIM BBl U3SMEHUJIN OJHY U Ty ’Ke 4acThb OJJHOTO M TOTO JKe
¢aiiia 1o-pasHOMY B /IBYX 00beJUHSIEMbIX BeTKax, Git He CMOYKeT UX YHUCTO 06befUHUTh. Ecu
Ballle HCIIpaBJeHUe OIIUOKU #53 IMOTpe6oBaso U3MEHUTD Ty JKe YacTh ¢daiiia, 4yTo U hotfix, BB
IIOJTyIHTe IIPUMeEPHO TaKoe CO0bIeHre 0 KOHQIUKTE CUSHUS:

$ git merge issbh3

Auto-merging index.html

CONFLICT (content): Merge conflict in index.html

Automatic merge failed; fix conflicts and then commit the result.

Git He co3Jfas1 KOMMUT CJIMSHUS aBTOMaTHU4eCcKU. OH 0CTaHOBUJI IIPOIIECC 0 TeX II0p, II0Ka BEI He
paspernuTe KOHQIUKT. UTOOBI B JIF060M MOMEHT II0CJIe II0SBJIeHUSA KOHQJIUKTA YBU/IETh, KaKue
¢dariinbl He 06 beJUHEHBI, BBl MOKeTe 3aIlyCTUTh git status:

$ git status
On branch master
You have unmerged paths.
(fix conflicts and run "git commit")

Unmerged paths:
(use "git add <file>..." to mark resolution)

both modified: index.html

no changes added to commit (use "git add" and/or "git commit -a")

Bce, 1me ecThp HepaspellleHHble KOHGQJIMKTBHI CJAUSHUS, IllepeuucisgeTcd KakK HecauToe. Git
nobasiiieT B KOHQUIUKTYIOIMe $aibl CTaHZApPTHRIE IIOMETKH paspelleHUsI KOHQIUKTOB, YTOOBI
BBl MOIVIM BPYYHYI0 OTKPBITH MX U paspellnuTb KOHQIUKTEL. B Balem ¢aiine IogBUIICA pasnesl,
BBIIVIASAIIAN IIPUMEPHO TakK:

<<<<<<< HEAD:index.html
<div id="footer">contact : email.support@github.com</div>

<div id="footer">

please contact us at support@github.com
</div>

>>>>>>> iss53:index.html

JTO 03HauaeT, yTO Bepcuda u3 HEAD (Bailreit BeTKU master, ITIOCKOJIBKY UMEHHO ee BBl BBITPY3WIIH,
3aIlyCTUB KOMaHJy CJUSHUSA) — 3TO BEePXHIA 4acThb OJIOKa (BCe, YTO HaJ[ =======), a BEPCUI U3
Ballled BeTKH 15553 IpefcTraBjieHa B HID)KHEU 4YacTH. UTOOBI paspelluTb KOHQJIUKT, IIPULETCS
BBIOpaTh OJHY W3 CTOPOH, JTUO0 OOBEAUHUTH COZEPKHUMOe II0-CBoeMy. HallpuiMmep, BBl MOJXKeTe
paspeuTs KOHPJIUKT, 3aMeHUB BeCh 6JIOK 9TUM:
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<div id="footer">
please contact us at email.support@github.com
</div>

B 3TOM paspellleHHH eCTb HEMHOTO OT KaXK/IOM YaCTH, a CTPOKHU <<<<LLK, ======= P >>>>>>> COBCEM
yo6paHsbl. PagpelinB KaXKAbl KOHPJIUKT BO BcexX dpaiiax, sanmycTure git add mirg KaXkmgoro ¢ariia,
4TOOBI OTMETUTh KOHQJIUKT KaK pellleHHBIN. IloAroroBka (staging) ¢ariia rmomeyaer ero i Git
KaK paspenieHHbIH KOHQJIUKT.

EcJii BBl XOTUTe UCII0JIb30BaTh rpapuuecKUil HHCTPYMEHT [IJI1 paspelleHuss KOHPJIUKTOB, MOXKHO
3allyCTUThb git mergetool, YTO OTKpPOeT COOTBETCTBYIOILlee BU3yaJlbHOE CpPeJCTBO, KOTOpOe
IIpOBeJeT Bac I10 BceM KOHQJIMKTaM:

$ git mergetool

This message is displayed because 'merge.tool' is not configured.

See 'git mergetool --tool-help' or 'git help config' for more details.

'git mergetool' will now attempt to use one of the following tools:

opendiff kdiff3 tkdiff xxdiff meld tortoisemerge gvimdiff diffuse diffmerge ecmerge
pdmerge araxis bc3 codecompare vimdiff emerge

Merging:

index.html

Normal merge conflict for 'index.html':
{local}: modified file
{remote}: modified file
Hit return to start merge resolution tool (opendiff):

Ecii BBl XOTHUTEe MCIIOJIb30BaTh CPeACTBO CAMSAHHUA He II0 YMOJMYaHHIO (B ZAHHOM ciaydae Git
BbIOpas opendiff, IIOCKOJIBKY KOMaHZa 3allycKajach Ha Mac), CIIMCOK BCeX IIO[ep>KMBaeMbIX
HHCTPYMEHTOB IIpeJicTaBjIeH BBepxy mocse ¢passl “one of the following tools.” IIpocTo BBeguTe
HasBaHHe UHCTPYMeHTa, KOTOPBIN HY>KHO UCII0/Ib30BaTh.

OmnucaHue paclIMpeHHBIX CPeZCTB paspelleHus CI0KHBIX KOHQIUKTOB CIAUTHUA
NOTE MBI IIPUBOJMM B pasjesie IIpogBUHYTOe CIIUIHUE.

ITocste BBIXOZ@ U3 CpefcTBa CAUAHUA Git copamvBaeT, YCIENIHO JIM CausgHue. Eciu BBI

YTBEPAUTEIbHO OTBETUTE CKPHUIITY, OH IIOATOTOBUT (stage) ¢aity, 4ToOBl OTMETUTH €ro Kak

paspelieHHbIH. Telleps MOXKHO CHOBa 3aIllyCTUTL git status, 4ToOBI ybOegUTHCS, UTO BCe

KOHQJIMKTHI paspelieHsbl:
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$ git status

On branch master

A1l conflicts fixed but you are still merging.
(use "git commit" to conclude merge)

Changes to be committed:

modified: index.html

Ecsim 3TO Bac ycTpauBaeT, U Bbl YOeIHINUCh, UTO BCe, ITle OBLIU KOHQJIUKTHI, IIOJTOTOBJIEHO
(staged), Mo>keTe BBecTH git commit, YTOGHI 3aBepIIUTh KOMMHUT CIUSHUSI. KoMMeHTapui K
KOMMHTY I10 YMOJTYaHUIO BBIIVISITUT IIPUMEPHO TaK:

Merge branch 'iss53'

Conflicts:
index.html
i
# It looks like you may be committing a merge.
# If this is not correct, please remove the file
#  .git/MERGE_HEAD
# and try again.

Please enter the commit message for your changes. Lines starting
with "#' will be ignored, and an empty message aborts the commit.
On branch master

A1l conflicts fixed but you are still merging.

Changes to be committed:
modified:  index.html

= o o o o o = =

BbI MOXKeTe HJOIIOJTHHUTB 3TO COO6IJ_I€HI/I€ HOﬂp06HOCTHMI/I TOTO, KaK OBLITH Ppa3penieHbl KOH(l)JII/IKTBI,
eC/Id cyuTaeTe, 4YTO 3TO IIOMOZKET NPYIM B GY,ZLYH_IGM pa306paTbc9{ B JaHHOM CJ/IMSAHHNH, €CJIH 3TO
H€ OYEeBHIHO: YTO BEI C/IeJIa/IU U II0YEMY.

YnpaBjieHHu€e BeTKaMH

Tenepb, KOrma BBI YiKe HOHpOﬁOBaJII/I Co31aBaThb, 06'Be]_'[I/IHFITB n YyAaJIAATh BE€TKH, IIOpa
IIOBHAKOMHUTBECA C HEKOTOPhIMH HHCTPYMEHTAMH [JIsd YIIPpaBJIEHHSd BE€TKaMH, KOTOpPbIE€ BaM
IIPUTOIATCH, KOT/Ta BBI HaYHETEe MCII0/Ib30BaTh BETKHU II0CTOSIHHO.

Komanpa git branch mesaeT HeCKOJIBKO 00JIbIE, UeM IIPOCTO CO3MAET U yAaasdeT BeTKHU. IIpu
3arrycke 6e3 IrapaMeTpOB, BbI IIOJIyUYHUTe IIPOCTOM CIIMCOK UMEIINXCS Y Bac BETOK:

73



$ git branch
iss53

* master
testing

ObpaTuTe BHMUMaHUe HAa CUMBOJI *, CTOSIIUM Ilepe]; BETKOM master: OH yKasblBaeT Ha BeTKY, Ha
KOTOPOM BBl HaXOAUTECh B HACTOAIIUM MOMEHT (T.e. BETKY, Ha KOTOPYI yKasbiBaeT HEAD). 3To
O03HAyaeT, YTO eCJH BBl CeMyac BBIIIOJIHUTE KOMMMUT, BeTKa master IlepeMecTUTCS BIIEpél B
COOTBETCTBUM C BalllUMU IOCJIEeJHUMU M3MeHeHUAMHU. UYTOOBI II0CMOTPETh IIOCAeIHUN KOMMUT
Ha KaK[[0M U3 BeTOK, BBIIIOJTHUTE KOMaHAy git branch -v:

$ git branch -v
iss53  93b412c¢ fix javascript issue
* master 7398805 Merge branch 'iss53'
testing 782fd34 add scott to the author list in the readmes

Emié omHa moJsiesHass BO3MOYKHOCTH JJISI BBISICHEHHS COCTOSSHHS BETOK COCTOUT B TOM, UYTOOBI
OCTaBUTh B 3TOM CIIMCKE TOJIbKO T€ BeTKH, KOTOpble BBl CJMJIM (WIU He CJAWIN) B BeTKY, Ha
KOTOpPOM ceryac HaxoguTech. [y 9TUX Ifesier B Git ecTb OomIuu --merged U --no-merged. YTOOBI
IIOCMOTPETh Te BETKH, KOTOpPhbIe BBl YK€ CJIMJIN C TeKyIled, MO)KeTe BBIIIOJIHUTh KOMaHAy git
branch --merged:

$ git branch --merged
15553
* master

HM3-3a TOro, 4TO BBl paHee CJIWJIH iSS53, OHA IIPUCYTCTBYeT B 3TOM CIIMCKe. Te BeTKU U3 3ITOrO
CIIMCKa, Ilepel KOTOPhIMHU HET CHUMBOJIA *, MOKHO CMeJIO yHaJsATh KOMaHIoU git branch -d;
HapabOTKU M3 3THUX BETOK yrKe BKJIHOUEHBI B IPYIYIO BETKY, TaK YTO HUYET0 He II0TEePSIeTCs.

UT00BI YBUIETH BCe BETKH, COJleprKalliiie Hapab0oTKH, KOTOPBIE BEI IT0OKA eIl[é He CIU/IN B TeKYIIYIO
BETKY, BBIIIOJTHUTE KOMaHAy git branch --no-merged:

$ git branch --no-merged
testing

Brl yBUAWITe OCTABIIYIOCA BeTKY. TaK KaK OHa COZEP>KUT elllé He CAUThIe HapaOOTKH, IIOIIBITKA
YAAJIUTH €€ KOMaH/oM git branch -d rmpuBeneT K omub6Ke:

$ git branch -d testing
error: The branch "testing' is not fully merged.
If you are sure you want to delete it, run 'git branch -D testing'.

Eciix BBI I[EIZCTBHTEHBHO X0THUTE YAaJIUThb BETKY U IIOTEPATH Hapa6OTKI/I, BEBEI MOJKeTe CejiaTb 3TO

74



IIPX IIOMOIITH OITITUI -D, kak YKa3aHO B ITIOJICKa3Ke.

PaboTa c BeTKaMH

Tereph, KOTIZja BB II03HAKOMUJIUCH C OCHOBAMH BETBJIEHHUS U CJIUSHUS. BO3HHKaeT BOIIPOC: UTO
elrle MOYKHO JIeJIaTh C BeTKaMU? B 3ToM pasjesie MbI pa3bepeM HEKOTOphIe CTaH/[apTHBIE paboyue
IIPUMEPBHI, CTABIIIHE BO3MOXKHBIMH GJIarofiapst 06JIeTUeHHOMN MPOIfelype BETBJIEHHUS. BO3MOKHO,
YTO-TO U3 3TOTO BbI CMO>KETE BKJIFOUUTE B COGCTBEHHBIH ITHKJI pa3paGoTKH.

/A 0JITO>KUBYIIIHE BETKH

Tak kak B Git IIpuMeHsieTCS IIPOCTOe TPeX3TalTHOe CAMUSHHUE, HUUYTO He MelllaeT MHOTOKPaTHO
00beIUHATh BETKU B TeUeHUe JJIUTEeJbHOI0 BpeMeHH. To eCTb y Bac MOYKeT OBITH HECKOJIBKO
IIOCTOSHHO OTKPBITBIX BETOK, IIPUMEHSIeMBIX [I1 pasHBIX 3TaloB IMKJIa paspaboTKH.
Cozep>KrMoe HEKOTOPBIX M3 HUX GY/IeT PeTyJIIPHO CIUBAThCS B IPYTHe BETKU.

MHorve pas3paGOTUMKH, HCIHOJB3yIOIMMe Git, NpHAep)KUBAIOTCI KWMEHHO TaKOro II0/IX0/a,
OCTaBJISIsI IIOJTHOCTHIO CTAaOMJILHBIM KOJ TOJBKO B BeTKe master. IIpu 3TOM CyIlecTByeT U
IapajuleJibHas BeTKa ¢ UMeHeM develop MUIM next, ciayKamjasl Ajsg paboThl M TeCTHPOBaHUS
cTabmIBLHOCTH. IlocsIe ZOCTIDKEHMS CTa6MIBHOTO Pe3yIbTaTa ee COIEP)KIMOe CIMBAETCS B BETKY
master. OHa HCIIOIL3YeTCs /IS OObeANMHEHUs 3aBepIIeHHBIX 3aZlay K3 TeMaTUYeCKHUX BETOK
(BpeMeHHBIX BETOK Hamozobwe issb3), YTOGB TrapaHTUPOBATh, UTO 3THU 3a/laudl IIPOXOJSAT
TeCTHPOBaHIeE U He BHOCIT OIINOOK.

ITo cyTu, MBI paccMaTpHBaeM yKasaTesH, IlepeMellarIuecs 0 JUHUU QUKCHUPYeMBIX HaMHU
u3MeHeHUM. CTabuibHble BeTKH HaXOAATCS B HIDKHEM KOHIle MCTOPHUU KOMMUTOB, a CaMble
CBe)KHe HapaboTKU — OJIIDKe K ee BepXHel 4acTu

N

Y Y Y
1 - 2 - €3 - ca - cs5 - 6 - €7

PucyHok 26. JIuHeliHOe npedcmas/ieHUe NO8blUUEHUS CMAOUIbHOCMU 8€MOK

B ofmeM ciaydyae MOXKHO IIpe/ICTaBUTh Ha6Gop pabouyux HaKOIUTesed, B KOTOPOM HabOpbI
KOMMUTOB IlepeMelfaiTcs Ha 60siee CTaGUIBLHBIN YPOBEHD TOJIHKO IIOCJIE ITOJTHOTO TECTUPOBAHUS
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master

develop

PucyHok 27. [IpedcmagaeHue 0uazpammuvl Cmabu bHOCMU 8emMOK 8 8U0e MHO20YPO8He8020 HaAKONUMes

Uuciio ypoBHEHN CTaOMIBHOCTH MOYKHO YBEJIMYUTH. B KPYITHBIX IIPOEKTaX 3a4acTyI0 I10SIBJISETCS
BeTKa proposed miau pu (proposed updates), 00beIUHSIONIAsI BETKU C COAEP>KUMBIM, KOTOpOe
HEBO3MOJKHO BKJIKUYUTH B BeTKy next mym master. ®akTHUecKd Ka’K[asi BeTKa IIpe/iCTaBJIIeT
COOCTBEHHBIN YpOBeHb CTaOUJIbHOCTU. KaK TOJIBKO OH IOBBIIIAETCS, COLepKUMOe CJIMBAETCId B
BeTKY, PacCIlOJIO’KEHHYI0 BbIIIe. PagyMeeTcs, MOKHO M BOOOIIle 060MTUCH 06e3 [OJITOXKUBYIITUX
BETOK, HO 3a4aCTyK OHU HMMEKT CMBICJ, 0CO6EHHO IIpU paboTe Hajg OOJBIIUMU U CI0KHBIMU
IIPOEKTaMHU.

TemaTunuyeckKue BeTKH

A BOT Takad Belllb, KaK TeMaTH4eCKHe BeTKH, II0JIe3Ha BHe 3aBUCHMOCTH OT BeJIMYHUHBI IIPOEKTa.
TemaTtrueckoi (topic branch) HaspIBaeTCcd BpeMeHHas BeTKa, Co3laBaeMasl U HUCII0JIb3yeMas I
paboTsl HaJ KOHKPETHOM (QYHKIIMOHAJIbHOM BO3MOXKHOCTBIO HJIM PeIleHUs COIIYTCTBYIOIIHUX
3azad. Ckopee Bcero, IIpy pabote ¢ gpyruMu CKB BBl HUKOIZIAa HUYEro I10J00HOT0 He JesaH, TaK
KaK TaM CO3[JaHHe U CIUsIHHe BeTOK — 3aTpaTHBIe onepariuy. Ho B Git IPHUHATO MHOTO pas B /IeHb
co3JjaBaTh BeTKH, pab0oTaTh C HUMH, CIUBATh UX U YIAIATh.

[IpuMep TeMaTHYeCKUX BETOK BBl BUJIEJU B IIPEABIAYIEM pa3jesie, KOT/a MbI CO3/[aBaId BEeTKHU
iss53 u hotfix. [ KaXkIoH U3 HUX OBLIO BBHIIIOJIHEHO HECKOJIBKO KOMMUTOB, IIOCJIe Uero Cpasy ke
IoCjIe CAUSHUSI C OCHOBHOM BeTKOM OHHU ObLIM yjajieHbl. Takasi TeXHUKA II03BOJISIET GBICTPO U
pPagvKaJbHO OCYIIEeCTBJSTh IepeKJIoUeHUsT KOHTeKcTa. PaGoTa pasjiesieHa II0 YPOBHSM, W BCe
W3MEHEeHUs] B KOHKPETHOM BETKE OTHOCSTCSI K OIpe/leJIeHHOM TeMe, a 3HAUHWT, BO BpeMs
IIpocMOTpa Kofa IIpOIlle MOHSATh, UTO U Ife OBLIO cejlaHO. BeTKy ¢ BHeCeHHBHIMH B Hee
W3MeHeHUSIMM MO)KHO XpPaHUTh MHUHYTHI, THU WIM JaKe MeCSIlbl, U BBIIOJHATH ee CIUSHUE,
TOJILKO KOTJ/IA 3TO JEUCTBUTEIHHO TPEOYETCSI, HE3aBUCHMO OT ITOPSI/IKA CO3[JaHUS BETOK B paMKax
IIPOEKTa U IOPSIIKa paboThl C HUMHU.

[IpenIiosioKuM, MBI paboTaeM B BeTKe master, OTBETBJIIEMCS JJIs1 PEIIeHUs] TOIYTHOU IIPO6JIeMbI
(iss91), HeKOTOpPOe BpeMs 3aHHMaeMCs €0, 3aTeEM CO3/aeM BETKY, YTOOBI IIOIIP060BATh PEIIUTH
9Ty 3a/iauy APyruM crioco6oM (iss91v2), Bo3BpaljaeMcs B BeTKY Imaster, BHIIIOJIHSIEM TaM HeKUe
IeMCTBUA U CO37jJaeM HOBYIO BeTKY JIsI IeHMCTBUU, B pe3ysJbTaTe KOTOPBHIX He yBepeHHI (BeTKa
dumbidea). Pe3ysibTHpYyIOIIasd HCTOPUS KOMMUTOB Oy/IeT BHIIJIAIETh IPUMEPHO TaK:
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PucyHok 28. Habop memamu4ecKux 8emoxk

[IpeariosIookuM, BaM 0OOJIbIle HPAaBUTCA BTOPOM BapHaHT pellleHUs 3ajgadu (iss91v2), a BeTKy
dumbidea BBI IIOKasaaW KoOJLIeraM, M OKasajloCh, YTO TaM COJEP)KUTCA TeHWajlbHas W7es.
daKTHUYeCKHU BBl MOYKeTe YAAIUTh BeTKy 1ss91 (moTepsB KOMMUTHI (5 1 (6) U CIIUTH [Be ApyTrHe
BeTKH. IIocsre 3TOro ucTopus OyeT BBIIIA/IETh TaK:
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PucyHok 29. Hcmopus nocae causHust gemoxk dumbidea u iss91v2

Bojiee mOApPOGHO MAOIYCTUMBbIe BapHUaHTHl PabOUYMUX CXeM /IS ITPOEKTOB pPacCMaTpPUBAKTCI B
PacripesiesieHHBIN Git, IT03TOMY Iepesi BRIGOPOM CXeMbI 06513aTeIbHO ITPOUUTANTe 3Ty IJIaBYy.

Ba)XHO IIOMHHUTH, UTO BO BpeMsI BCeX ITHX MAaHUIIYJSIIMHA BETKH IIOJHOCTHIO JIOKaJIbHBL
BeTBJIeHUS U CIMSTHUS BBIIIOJIHSIOTCS TOJIBKO B peIlo3UTOPUU Git, CBSI3b C CEpBEPOM He TpebyeTCs.

Yiaj1éHHbIe BeTKU

VoanéHHble BETKM — 3TO CCBUIKM (pointers) Ha COCTOSHME BeTOK B BalllUX YAaJIEHHBIX
PenosuTopUsaAxX. ITO JIOKAJbHble BETKH, KOTOpBIe HeJb3d IlepeMellaTh; OHH JIBUTAKTCH
aBTOMaTUYeCKU BCIKHUMU pas3, KoIga BBl OCYIeCTBJISETE CBI3b II0 CeTU. YJaJéHHbIE BETKHU
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rIL(EI\/'ICTBYIOT KaK 3aKJIaAKH O/ HallOMHHAHHWA O TOM, IT€ BETKH B y,II;aJIéHHBIX PEIIO3UTOPUAX
HaX0qUJ/JINCh BO BpeMs ITOC/TIEAHETO ITOAK/IIOUEHU A K HUM.

OHHU BBIIVIAMAT Kak (Mma ypan. penos.)/(seTka). Hampumep, eciu BBl XOTUTE IIOCMOTPETH, KaK
BBIIJIAZIesIa BeTKa master Ha cepBepe origin Bo BpeMs II0CJIeJHETO COeJUHEHUs C HUM, [IPOBEPhTe
BeTKy origin/master. Ec/id BBl ¢ TapTHEPOM paboTasy Haj OJHOU IIP06JIeMOM, U OH BBLIOMKUJI
BeTKY 15553, y Bac Mo)KeT OBITH CBOSA JIOKAJIbHAas BeTKa iss53; HO Ta BeTKa Ha cepBepe OyzeT
yKasbIBaTb Ha KOMMHMT B 0rigin/iss53.

Bcé 3TO, BO3MOYKHO, COMBaeT C TOJIKY, II09TOMY /laBaliTe pacCMOTpPUM IipuMep. CKarkeM, y Bac B
ceTH ecTb cBoM Git-cepBep Ha git.ourcompany.com. Eci BBEI ¢ HEro 4To-TO CKJIOHUpyeTe, Git-
KOMaHja clone aBTOMAaTHYeCKH HA30BET ero origin, 3a6epéT oTTyja Bce JaHHBIE, CO3/4acT
yKasaTeJsIb Ha TO, HA UTO TaM yKasbIBaeT BeTKa master, 1 HA30BET ero JIOKaJIbHO origin/master. Git
TaK)Ke C/lelaeT BaM Ballly COGCTBEHHYIO JIOKAJbHYI0 BeTKy master, KoTopas OyfeT HaUMHATHCI
TaM >Ke, IJle U BeTKa master B origin, Tak 4To BaM OyzeT c UeM paboTaThb.

“origin” — amo He cneyua/ibHoe Ha3gaHue

ITomo6HO TOMYy, KakK HasBaHHEe BeTKM “master” He HMeeT KaKOI0-JIH00
CllefaJIbHOTO 3HauyeHus B Git, Taxke W HasBaHUe “origin”. B TO BpeMs Kak

NOTE “master” — 9TO HasBaHHE II0 YMOJYAaHUIO [JId UCXOJHOU BETKU, KOITIA BBI
3amyckaere git init, 10 eIMHCTBEHHONW NIPUUYMHE, UTO IIHPOKO MCII0JIb3YyeTCsd,
“origin” — 3TO HasBaHUe II0 YMOJYaHUIO [JI9 YAAJeHHOM BETKH, KOIJa BBI

samyckaete git clone. Eciu BBI 3amycTuTe git clone -o booyah, Tak BbI Oyzere
HUMeThb booyah/master Kak Bally yfajJeHHYI0 BETKY 110 YMOJIYaHUIO.
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git.ourcompany.com

0b743  —=— abb4c  —=-— 4265
git clone janedoe@git.ourcompany.com:project.git
My Computer
GIBGEOVI EIRE-Tal Remote branch
0b743  -— abb4c  -— 4265

Local branch

PucyHok 30. CepgepHblil U JIOKA/LHBLI peno3umopuu noc/1e KJA0HUPO8aAHUS

Eciu BRI cliejlaeTe 4YTO-TO B CBOeM JIOKaJIbHOM BeTKe master

Balll yKasaTeJsb origin/master He 6y/1eT CABUTaThCS.
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HUCTOPUH IIPOI0JDKATCS II0-pa3sHOMYy. EINE, 10 TeX Iop, II0Ka BbI He CBSDKETECh C CepBepPOM origin,




git.ourcompany.com

@b743 ~-— abb4c -— 4265 —=— 31b8e = 190a3

Someone else pushes

My Computer

origin/master

@b743 —-— abbdc —-— f4265 —-— a38de ~-— 893cf

PucyHok 31. JIokaabHaa U yoaieHHas paboma MoxHcem pacxooumscs

JUtd CMHXpOHM3aIluU Balllell paboThl BBIINOJIHSIETCI KoMmaHza git fetch origin. 3Ta xomaHma
HIleT, KaKOMy CepBepy COOTBeTCTByeT “origin” (B HalleM cjaydae 3TO ¢it.ourcompany.com);
HU3BJIeKaeT OTTyJa BCe [aHHBIe, KOTOPBIX y Bac eIlé HeT, XU OOHOBJAET Ballle JIOKaJIbHOE
XpaHWIMILE JaHHBIX; CABUTaeT yKas3aTesb origin/master Ha HOBYIO IIO3UITUIO.
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git.ourcompany.com

0b743 - abbdc - f4265  =-— 31b8e = 198a3

' git fetch origin

My Computer

origin/master

Bb743 - abbdc - 4265 -+ 31b8e - 190a3

.

a38de - 893cf

PucyHok 32. git fetch o6Ho851eM 8awuu yoasieHHble CCbLAKU

UToOBl IIPOJIEeMOHCTPUPOBATh TO, KaK OYAyT BBIVIAETH YJaJéHHBIEe BETKH B CUTyallud C
HEeCKOJIbKUMU yJaJIEHHBIMU CepBepaMHU, IIPeAII0I0KUM, UTO Y BaC eCTh ellé OJUH BHYTPEeHHUM
Git-cepBep, KOTOPBIM HCIIOJb3yeTCd [JI1 paspabOTKM TOJBKO OJHOM M3 BallUX KOMaH[
paspaboTUMKOB. ITOT cepBep HaxOAUTCs Ha git.team1.ourcompany.com. Bl Mo>KeTe 106aBUTH €0 B
KaueCTBe HOBOM yAAJIEHHOU CCHIJIKU Ha IIPOeKT, HaJl KOTOPBIM BbI ceiuac paboTaeTe ¢ IIOMOIIBIO
KOMaH/bI git remote add Tak »Ke, Kak O6bLIO omucaHO B OCHOBEI Git. [laliTe 3TOMY yZaJIéHHOMY
cepBepy UMs teamone, KOTOpOe OyeT COKpaleHueM i 11osrHoro URL.
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git.ourcompany.com git.teaml.ourcompany.com

- 4265 - 31b8e —— 190a3 - 4265 - 31b8e

origin teamone

git remote add teamone git://git.teaml.ourcompany.com

My Computer

origin/master

0b743 - abbdc - 4265 - 31b8e - 190a3

AN

a38de - 893cf

PucyHok 33. /lobasieHue ewe 00HO20 cepgepa 8 Kavecmae yoa/1eHHOU 8emKu

Tereps MO>KeTe BBIIIOJIHUTE git fetch teamone, 4TOGBI M3BJI€UL BCE, YTO €CTh Ha CepBepe U HeT y
Bac. Tak KaK B JAaHHBIM MOMEHT Ha 3TOM CepBepe eCTh TOJIBKO YacTh JaHHBIX, KOTOpPhIe eCTh Ha
cepBepe origin, Git He IToJy4aeT HUKaKUX JaHHBIX, HO BBICTaBJIAeT YAAJIEHHYI0 BeTKY C UMEeHeM
teamone/master, KoTOpas yKasbIBaeT Ha TOT Ke KOMMHUT, UTO M BeTKa master Ha cepBepe teamone.
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git.ourcompany.com git.teaml.ourcompany.com

- 4265 —=— 31b8e  —=-— 190a3 ~--e 4265 ——=— 31b8e

origin teamone

git fetch teamone

My Computer

teamone/master § origin/master

8b743 - abbdc - 4265 - 31b8e - 190a3

AN

a38de - 893cf

PucyHok 34. YoaneHHoe omcaedcugaHue gemku teamone/master

OTnpaBKa HU3MeHeHU

Korzia BBl XOTHUTe IOJIeJIUTHCS BETKOHM C OKPY»KaroIIMMH, BaM HeoO6X0UMO OTIIpaBUTH (push) eé
Ha yJaJ€HHBIM cepBep, Ha KOTOPOM Yy Bac eCThb IIpaBa Ha 3allkCh. Balllu JIOKaJbHble BETKHU
aBTOMAaTHUYeCKH He CHHXPOHU3UPYIOTCSI C YJaJéHHBIMU CepBepaMH — BaM HY)KHO SIBHO
OTIIPaBUTh Te€ BETKH, KOTOPHIMH BBl XOTHTE MOJeIUThCA. TakuM 06pa3oM, BBl MOYKETe
HCIIO0JIb30BaTh CBOM JIMYHBIe BEeTKU I PabOTHl, KOTOPYH BBl He XOTUTEe IIOKa3hIBaTh, U
OTHPABJSATh TOJABKO T€ TeMaTHUeCKHe BETKH, HaJ KOTOPHIMH BBl XOTHTE paboTaThb C KEM-TO
COBMECTHO.

Ecou y Bac ecTb BeTKa serverfix, HaJi KOTOPOM BBl XOTUTe PaboTaTh C KEM-TO €IlE, BEI MOYKeTe
OTIIPAaBUTh €€ TOYHO TaK >Ke, KaK BBl OTIIPABJIS/IM Ballly IIEPBYI0 BeTKY. BhIIlosHUTE git push
(ynan. cepsep) (BeTka):

$ git push origin serverfix
Counting objects: 24, done.
Delta compression using up to 8 threads.
Compressing objects: 100% (15/15), done.
Writing objects: 100% (24/24), 1.91 KiB | @ bytes/s, done.
Total 24 (delta 2), reused @ (delta 0)
To https://github.com/schacon/simplegit
* [new branch] serverfix -> serverfix
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9TO B HEKOTOPOM pO/Jie COKpallleHUe. Git aBTOMaTU4YeCKH pa3BopauuBaeT UMs BeTKU serverfix 1o
refs/heads/serverfix:refs/heads/serverfix, 4To o3HauaeT “BO3bMH MOI0 JIOKaJbHYI0 BETKY
serverfix 1 00HOBU el yJa/IEHHYI0 BeTKY serverfix.” Mbl 110gpo6HO 06CcyArM YacTh c refs/heads/ B
Git u3HYTpPHU, HO OOBIYHO €€ MOJKHO OIIYCTHUTh. BBl Takke MOjKeTe BBIIIOJIHUTH git push origin
serverfix:serverfix — IIPOM30UIET TO >Ke caMoe — 3/eCb TOBOPUTCI “BO3bMHU MOU serverfix u
c/ies1aii ero ygaJléHHbIM serverfix.” MoKHO UCII0/Ib30BaTh 3TOT GopMaT [JId OTIIPaBKHU JIOKAJIbHOMN
BETKU B Y[IAJIEHHYI BETKYy C JPYTMM HMeHeM. ECjM Bbl He XOTHUTe, UTOObl BeTKa HasblBajach
serverfix Ha yJaJIéHHOM cepBepe, TO BMECTO IIpeAbIAyIel KOMaH/bl BBIIIOJTHUTE git push origin
serverfix:awesomebranch. Tak Ballia JioKaJibHasi BeTKa serverfix OTIPaBUTCSA B BETKY awesomebranch
YA,AJIEHHOIO IIPOeKTa.

He ggodume kaoicdblil pas ceoil napoaw

Ecsiz BrI ucnosibsyete HTTPS URL a1 oTpaBKU u3MeHeHUM, Git-cepBep CIIPOCUT
UM I10JIb30BaTeJIs1 U I1apoJb [JId ayTeHTUGUKanuu. [Io yMosdyaHUoo BaM OyjeT
IIpeJjI0’KeHO BBECTH B TepMHUHaJIe 3Ty MHGOpPMAIIUIO, YTOObI CepBep MOT CKasaTh,
YTO BaM paspellleHa OTIIpaBKa U3MeHEeHUIA.

NOTE Ec/ii BBl He XOTHUTE Ka)KIBIM pa3 BBOAUTL BAIllK JJaHHbIE, KOTIA BBl OTIIPABJISIETe
HU3MeHeHUs, Bbl MOJKeTe YCTaHOBUTH “K3III y4YeTHBIX AAaHHBIX”. IIpolife Bcero
IIPOCTO JIep>KaTh UX B IIaMATU HECKOJIBKO MUHYT, BBl MOYKeTe JIETKO HaCTPOUTH C
IIOMOIIbI0 KOMaHAkI git config --global credential.helper cache.

Jl1a mosryyeHus 6osiee IIOAPOOHOM MHQOPMAIIMU O Pas/JIMYHBIX BapHaHTaxX Kallla
YYeTHBIX JAHHBIX, MOKHO II0CMOTPeTh Ha XpaHU/IUIIe YUeTHBIX JJaHHbIX.

B ciemyroinuii pas, KOIja OfHMH U3 BalllUX COABTOPOB OyeT I10oy4aTh 0OHOBJIEHUS C CepBepa, OH
IIOJIyYUT CCBIJIKY Ha TO, HAa YTO yKasblBaeT serverfix Ha cepBepe, KaK YJaJléHHYI BeTKY
origin/serverfix:

$ git fetch origin

remote: Counting objects: 7, done.

remote: Compressing objects: 100% (2/2), done.
remote: Total 3 (delta @), reused 3 (delta 0)
Unpacking objects: 100% (3/3), done.

From https://github.com/schacon/simplegit

* [new branch] serverfix -> origin/serverfix

Ba’kHO OTMETHUTH, UTO KOIZla IIPHU IIOJIYyYEeHUM [JAaHHBIX y BacC IIOSBJILIOTCA HOBBHIE ya/IéHHBIE
BeTKH, BbI He I10JIy4aeTe aBTOMaTUYeCKHU /I HUX JIOKaJIbHBIX PeflaKTUPYeMBbIX KOIIUU. [JpyruMu
CI0BaMH, B HallleM Cjydae BBl He IIOJIyYUTe HOBYIO BeTKy serverfix — TOJBKO yKa3aTesb
origin/serverfix, KOTOPBIA BBl HE MOKETE MEHATh.

UToOBl C/JIUTH 3TH HApab0TKU B CBOI TEKYIIYH pabouyyro BeTKY, BBIIIOJIHUTe ¢it merge
origin/serverfix. EcIM BaM Hy’KHa CBOsI COGCTBEHHAas BeTKa serverfix, Hal KOTOPOU BBl CMOYKeTe
paboTraTsh, TO BBl MOYKETe CO3/1aTh €€ Ha OCHOBe y/IaIEHHOM BETKU:
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$ git checkout -b serverfix origin/serverfix
Branch serverfix set up to track remote branch serverfix from origin.
Switched to a new branch 'serverfix'

JTO JacT BaM JIOKaJIbHYI0 BETKY, Ha KOTOPOM MO>KHO paboTaTh. OHa Oy/leT HAaUUHAThCA TaM, ITe U
origin/serverfix.

OTciIe>xuBaHHE BeTOK

[TosrydeHMte JIOKaJIbHOM BeTKU U3 YAAJIEHHOM BeTKU aBTOMaTHUYECKH CO3JaéT TO, YTO HA3HIBAETCSA
“oTCeKMBaeMOM BeTKOM” (Wiad wHorga “upstream branch”). OTcie)kuBaeMble BEeTKH — 3TO
JIOKaJIbHble BETKH, KOTOpble HaIpPsAMYI0 CBsA3aHbl C YAAJEHHOM BeTKOM. EciM, Haxomsach Ha
OTCJIe’KUBaeMOU BeTKe, BBl Habepére git pull, Git yke 6yzeT 3HaTh, C KAKOIO cepBepa II0JIYYUTH
BCe yaJIéHHbIe CChUIKU U CllesIaeT CIUSHUE C COOTBETCTBYIOIEH yIaJIéHHOM BeTKOM. AHAJIOTUYHO
BBHITIOJIHEHMe git pull Ha OJHOM U3 TaKWX BeTOK, CHauyaja IloJlydyaeT BCe yAaJ€HHble CChIIIKH, a
3aTeM aBTOMaTHUYeCKH JiesiaeT CJIUsIHNE C COOTBETCTBYIOIEH yaJI€HHOM BEeTKOM.

[Ipy KJIOHUPOBAaHUU pPeIO3UTOPHS, KaK IIPAaBUJIO, aBTOMaTHUYeCKH CO3[aETcsl BeTKa master,
KOTOpas OTcieXuBaeT origin/master. OfHaKO, BBl MOKETe HAaCTPOUTH OTCJIeKUBaHUE U IPYTUX
BEeTOK, /IOIIYCTUM €CJIM BBl XOTHTE, UYTOOBI OJHU BETKU OTCJIEKHUBAJIHUCH C APYTOTO YAaJeHHOTO
PEN03UTOPHUS WM He XOTHUTEe OTCIeKUBATh BeTKY master. [IpocToi IIpuMep, KaK 3TO C/IeIaTh, BBI
yBUZEJIM TOJNBKO 4uTO0 — git checkout -b [Betka] [yman. cepeep]/[BeTka]. CyliecTByeT
00IIleIpHUHATas Ollepaliyis, KOTOPYIo git mpefocTaBiIsieT, --track:

$ git checkout --track origin/serverfix
Branch serverfix set up to track remote branch serverfix from origin.
Switched to a new branch 'serverfix'

YTo6Bl HACTPOUTH JIOKAJIHHYI0 BETKY C MMeHeM, OTJIMUYHBIM OT MMeHM YJajJléHHONM BETKHU, BEHI
MOJKeTe JIETKO HCII0/Ib30BaTh IIEPBYI0 BEPCUIO C IPYTHM UMEHEM JIOKAJIbHOM BETKH:

$ git checkout -b sf origin/serverfix
Branch sf set up to track remote branch serverfix from origin.
Switched to a new branch 'sf'

Tereps Balma JokanabHasi BeTka sf OymeT aBTomMaThdeckd IoaydaTh (pull) m3MeHeHHsT U3
origin/serverfix.

Ecyii y Bac y»ke ecThb JIOKaJIbHasi BeTKa U Bbl XOTUTEe HACTPOUTH ee Ha yJjaJIeHHYI0 BeTKY, KOTOPYIO
BBI TOJILKO TIOJIYYMJIHM, MJIM XOTHUTE MU3MEHHTH Upstream-BeTKY, KOTOPYIO BBI OTCIE)KHBAETE, BBI
MO’KeTe BOCII0JIb30BaThCSI KIOUAMU -U WJIM --set-upstream-to ¢ KoMaHAo# git branch, 4TOGBI
SIBHO YCTaHOBUTD €€ B JII000€e BpeMsl.

$ git branch -u origin/serverfix
Branch serverfix set up to track remote branch serverfix from origin.
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Coxkpawerue Upstream

ECJIM y Bac eCTh YCTAaHOBJIEHHAs OTC/IeKUBaeMast BeTKa, BBl MOKeTe CChIATLCS Ha

NOTE Hee ¢ ITOMOIIb0 @{upstream} mm @{u} cokpamienHo. UTak, eCc/id BBl HAXOAUTECH Ha
master-BeTKe, a OTCJIEKHUBAETCS 0rigin/master, BBl MOKeTe BBI3BATH UTO-TO BPOJIE
git merge @{u} BMecTO git merge origin/master ecji XOTHUTe.

Eciii BBl XOTHUTEe IIOCMOTPETH KaKHUe OTCJIeKHMBaeMble BEeTKH y BaC YCTaHOBJIEHBI, BBl MOXKeTe
BOCITIOJIL30BAaThCA OIIIMelN -vv B KOMaHZe git branch. OTOO6pasuTCd CIHMCOK BAalllKUX JIOKAJIbHBIX
BEeTOK C JOIIOJIHUTeJbHOM HHpOpMalyel, BKIOYas TO, KaKasdl U3 BeTOK OTCJIeKHUBAETCs, U eCIIU
JIOKaJIbHas BeTKa OIleperkaeT, 0OTCTaeT WU PaBHAETCA OTHOCUTEIbHO OCHOBHOM BeTKH.

$ git branch -vv
issh3 7e424c3 [origin/issb3: ahead 2] forgot the brackets
master 1ae2a45 [origin/master] deploying index fix

* serverfix f8674d9 [teamone/server-fix-good: ahead 3, behind 1] this should do it
testing 5ea463a trying something new

Hrtak, 3mech MBI MOKeM BHJIEThb, UTO Hallla issbh3-BeTKa OTCJeXHBaeT origin/issb3 U oHa
oIleperkaeT Ha /IBa U3MEHEeHUs, O3HaUarlllee, YTO Mbl UMeeM /IBa JIOKaJIbHBIX KOMMHUTA, KOTOpPhIe
He OTIIpaBJIEHBI Ha cepBep. MBI MOYKET TakyKe YBHUIeThb, YTO Hallla master-BeTKa OTCJIEKUBAET
origin/master ¥ OHa B aKTyaJIbHOM COCTOSHHUU. /lajiee MBI MOYKeM BHJIETH, YTO Hala serverfix
-BeTKa OTCJIe)KUBaeT server-fix-good-BeTKy Ha HallleM teamone-cepBepe M OIlepeskaeT Ha TPHU
KOMMHUTA U OTCTaeT Ha OJWH, O3Hayalollee, YTO eCTh OJUH KOMMHUT Ha CepBepe, KOTOPBIM MBI ellle
He CJIWIN U TPH JIOKAJIbHBIX KOMMUTA, KOTOPBIE BEI ellle He OTIIPAaBUJIN. B KOHIlEe MBI BUIUM, UTO
Haia testing-BeTKa He OTC/IeKUBAeT yJaJIeHHYIO BETKY.

Ba’kKHO OTMETHUTD, UTO 3TH HMUPPHI — TOJIHKO C KaXKJ0T0 cepBepa, KOTOphle ITOCIeHUH pa3 ObLIH
M3BJIedYeHbl. ITa KOMaH/la He o6palaeTcs K cepBepaM, OHa TOBOPHUT BaM O TOM, UTO B K3Ille eCThb
JIOKaJIbHast ”HQOPMaAIIHs ¢ cepBepoB. EC/IM BBl XOTHUTE IIOJTHOCTHIO OBITH B KypCe OIlepesKaloIiux U
OTCTAIIINX KOMMHTOB, BAM HEOOXOMMO M3BJIeYD IAaHHBIE U3 BCEX BAIIIUX y/IaJIEHHBIX CEPBEPOB

Tepe]T 3aIlyCKOM 3TOM KOMaH/bl. BBl MO>KeTe cfiesiaTh HeuTo mofo6Hoe: $§ git fetch --all; git
branch -vv

INosryyeHNe NU3MeHeHUu

KomaHnpza git fetch sarpysur c cepBepa Bce H3MeHeHUs, KOTOPBIX Y Bac ellle HeT, HO II0Ka He 0yeT
U3MEHATL Ballly pabouyyr AUPEKTOPHI0. JTa KOMaH[a IIPOCTO IIOJy4daeT JaHHBIe IJI1 Bac U
II03BOJIIET BaM CaMOCTOSITEJILHO cZejlaTh CIugHHe. TeM He MeHee, CyIl[eCTBYeT KOMaH/a IIO[
HasBaHueM git pull, KoTopas sBJIgeTCd II0 CYIleCTBY KoMaHoH git fetch, HermocpecTBEHHO 3a
KOTOPOM cjIeflyeT KOMaHza git merge, B 60JIBIIIMHCTBe ciay4yaeB. ECJIM y Bac eCTh OTC/IeKUBaeMas
BeTKa KakK II0Ka3aHO B IIpebIAyIIeM pasfese, 100 OHa SBHO yCTaHOBJIEHA MJIM OHA COJLEPKUTCI
BCJIE[ICTBHE CO3/laHMI BaMU KOMaHiaMu clone Wi checkout, git pull yBUAMT, UTO cepBep U BeTKa
Balllel TeKyIled BeTKH OTC/Ie)KUBaeTCs, U3BJIeUeT C cepBepa U 3aTeM IIOIBITaeTCs 00 beJUHUTE B
YAAJIEHHYIO BETKY.

O6BIYHO JIy4Ille IIPOCTO IBHO HCIIOJIB30BaTh KOMaH/H! fetch U merge, ITOCKoIBKY Marud git pull
MOJKET 4acTo COUBATH C TOJIKY.
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ViajieHue BETOK Ha y/IaJIEHHOM cepBepe

CkakeM, BBl U BalllM COaBTOPHI 3aKOHYWJIM C HOBOBBeJEHHEM U CJIWJIN er0 B BeTKy master Ha
yOaJIéHHOM cepBepe (WU B KaKYI-TO APYTYIO BETKY, I7le XPAHUTCS CTaOUJILHBIN KOI). BB MoKeTe
YOaJIUTh BeTKY Ha yJaJIéHHOM CepBepe, UCII0Ib3ys ONIUI0 --delete 1y git push. Ecoiv BBI XOTUTe
YAAJIUTh BEeTKY serverfix Ha cepBepe, BBIIIOJIHUTE CJIeAyIOllee:

$ git push origin --delete serverfix
To https://github.com/schacon/simplegit
- [deleted] serverfix

B OCHOBHOM BCE, UTO /leJlaeT 3Ta CTPOKAa, — yJassieT yKasaTesb Ha cepBepe. Kak mpasmio, Git-
CepBep OCTaBUT JIaHHBIe Ha HEKOTOPOE BpeMs, ITI0Ka He 3aIlyCTUTCS COOPIIUK Mycopa. UTak, ecau
BeTKa CJIy4arHo GbljIa yIajeHa, Jallle BCEero ee JIETKO BOCCTAaHOBUTb.

IlepebasupoBaHue

B GIT ecth fABa crioco6a BHeCTH HW3MEHEHHS U3 OJHOU BETKH B [PYIyl0: CIUSHHe (merge) U
nepebasupoBaHue (rebase). B aToM paszesie Bbl y3HaeTe YTO TaKoe IlepebasupoBaHUe, KaK ero
OCYILeCTBJISATh U B KAKUX CIIyYasixX 3TOT YAUBUTEIbHBINM HHCTPYMEHT HCI0JIb30BaTh He CJIe/lyeT.

IIpocTeiiniee mepe6GasupoBaHue

Ecyi BBl BepHeTeCh K 60s1ee paHHEMY IIpuMepy U3 OCHOBEI CIUSTHUS, BBl YBUIUTE, UYTO pas/e/InIN
CBOIO pabOTy U CJiesiaj Il KOMMUTEI B /IBe PasHble BETKHU.

experiment

C4

ce B C1 - C2 - C3

PucyHok 35. Hcmopus KOMMUMO8 NpoCmMo2o pa3oeseHUs

[IpoCTeNIUA CII0CO0 BBHIIIOJIHUTE CIMSHUE JBYX BeTOK, KaK Mbl BBISICHWUIU paHee, — 3TO KOMaH/a
merge. OHa OCYILeCTBJISIET TPEXCTOPOHHee CIUSHUE MeKAy [IBYyMs IIOCJAeSHUMU CHUMKaMU
(snapshot) ciuBaembix BeTOK ((3 um (4) u caMoro HegaBHero oOIIero Ml 3TUX BETOK
POAUTENLCKOr0 CHUMKA ((2), co3aBast HOBBIM CHUMOK (M KOMMUT).
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experiment

Cc4
2 - 3 - C

C

5

co - c1 - C

PucyHok 36. CausHue pasdeneHHOU UcCmopuu KOMMUMo8

TeMm He MeHee, eCTh U IPYTOU CII0C06: BBl MOJKeTe B3ATh Te U3MeHeHUs, UYTO OBbIIU IIpe/iCTaBIeHbI
B (4 1 IpuMeHUTH UX T0BepX (3. B Git 9T0 Ha3kIBaeTcd nepebasuposaHuem (rebasing). C IOMOIIbIO
KOMaH/IbI rebase BBl MOYKeTe B3SITh BCe U3MeHEeHUs, KOTOphIe OBLIN 3aQUKCUPOBaHEI (commited) B
OJIHOM BeTKe U IIPUMEHUTD UX K IPyrOM BeTKe.

B OTaHHOM IIpHMeEpPe IJId 3TOTO0 HeOGXOﬂI/IMO BBIIIOJTHUTE CJIEAYIOIIIEe:

$ git checkout experiment

$ git rebase master

First, rewinding head to replay your work on top of it...
Applying: added staged command

JdT0 paboTaeT ciaedyrOIUM o06pasoM: OepeTcs OOIMUKA POAUTENHLCKHUM CHUMOK (snapshot) nByx
BEeTOK (TOM, B KOTOpPOM BBl HaXOAWUTeCh, M TOH, II0BepPX KOTOPOU BBl BEIIOJHIETE
nepe6asupoBaHue); 6eperca fesnbTa (diff) Ka’kgoro KoMMHTa TOM BETKH, HAa KOTOPBIM BBI
HaXOQUTeCh, ITHU [IeJIbThHl COXPaHAITCSI BO BpeMeHHbIe Qaliyibl; TeKyIljas BeTKa YCTaHaBIMBAETCA
Ha TOT ’Ke KOMMUT, YTO U BeTKa, [I0BEPX KOTOPOU BbI BHIIIOJIHsIETE IlepebasupoBaHue; 1, HaKOHeI],
paHee coXpaHeHHBbIE [leIbTHI IIPUMEHSI0TCS 110 OUepe/H.

C4 experiment

co -+ c1 - c2 - [C= - c4'

PucyHok 37. ITepe6asuposarue usmeHeHuil u3 (4 nogepx (3

Ha 3TOM MOMeHTe BBl MOXKeTe IIepPeK/II0UYUTLCA 00paTHO Ha BETKY Mmaster ¥ BBIIIOJHUTE CAUIHUE
IIepeMOTKOH.
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$ git checkout master
$ git merge experiment

experiment

co - C1 e c2 - [#S - c4'

Pucyrok 38. Ilepemomka eemku master

Terrepb cHUMOK (snapshot), Ha KOTOphIF yKaspiBaeT (4' aGCOIOTHO TAaKOM >Ke, KaK TOT, Ha
KOTOPBIM yKasbiBaa (5 B IpuUMepe C TPEXCTOPOHHUM CIUSHHEeM. HeT abCOIOTHO HUKAKOU
pasHUIILI B KOHEUHOM pe3yJbTaTe MeXAy [IByMs IIOKa3saHHBIMH IIpUMepaMH, HO
nepe6asupoBaHue JfejlaeT HCTOPHI0 KOMMHUTOB 4YmIe. Eciu BBl B3ISHETE Ha HCTOPHIO
repe6asUpoOBaHHON BETKH, TO YBUIWTE, UYTO OHA BBIVIIAUT abCOJIIOTHO JUHEWHOM: OYATO Bce
omnepaniiy OBLIU BBIIIOJHEHBl II0CIe0BAaTeJbHO, Ja)ke eC/IM M3HavyaJdbHO OHHU COBEpPIIAIUCH
IapaJsuiesbHo.

YacTo BBl OyZieTe [les1aTh TakK I YBEPEHHOCTH, YTO BAIllld KOMMUTBI MOI'YT OBITH 6€CKOHQIUKTHO
CJIUTHI B YJaJI€HHYI0 BETKYy — BO3MOXXKHO B IIPO€KT, Kyja BBl IIbITaeTeCh BHECTH BKJIAJ, HO
BJIaJleJIbIleM KOTOPOIO BBl He gBJiteTech. B 3TOM cilydae BaM ciaefyeT paboTaTbh B CBOEH BeTKe U
3aTeM ItepebasupoBaTh Ballly paboTy IT0BepX origin/master, Korga Bel 6y[eTe rOTOBLI OTIIPABUTH
CBOM U3MEHEHHUs B OCHOBHOM IIPOeKT. Torma BiIajesbIly IIPOeKTa He IIPUAETCA /ielaTh HUKAKOM
JIMIITHEH paboThl — BCe PeIIUTCS IIPOCTOM IepeMoTKoU (fast-forward) miau 6eCKOHQIUKTHBIM
CIASTHUEM.

VYTHUTE, UTO CHUMOK, Ha KOTOPHIM CChLIAeTCs Balll IIOCTAeAHHUN KOMMUT — SIBJISIeTCS JIM OH
IIOC/IETHUM KOMMHUTOM II0CJ/Ie ITepe6a3supoOBaHUs WM KOMMHTOM CIUSHHS TIOCTE CIUSHUSI — B
060MX CHAydYasixX 3TO OAHMH UM TOT J>Ke CHUMOK, OTJIHYAIOTCI TOJBKO HCTOPHUH KOMMUTOB.
[lepe6a3upoBaHUe IIOBTOPsIET U3MeHEHUs M3 OJJHOM BETKU II0BEPX APYTOH B IIOPSIKE, B KOTOPOM
9TH WU3MeHeHUs ObLIH IIpefiCTaBJIeHbl, B TO BpeMs KaK CIHUSHUe OepeT ABe KOHeUHble TOUKU U
CJIMBAeT UX BMECTE.

boJiee HHTEpeCHBIE IIepeMeleHHsI

Taxoke BO3MOXKHO CJeslaTb TaK, 4TOOBl IIPpU IIepeMellleHUU BOCIIpOU3BeJleHHe KOMMUTOB
HAUMHaJIOCh He OT TOM BeTKW, Ha KOTOPYIO [ejaeTcsd IiepeMelljeHue. Bo3bpMEM, Hampumep,
HcTopuio pa3spaboTKU C TeMaTU4YeCKOM BeTKOM, OTBETBJIEHHOM OT JAPYrod TeMaTU4eCKOU BeTKHU.
Bel co3gmaeTe TeMaTHYeCKyH0 BeTKy (server), 4YTOObl [00aBUTH B IIPOEKT HEKOTOpPHIe
OYHKIIMOHAZIBHOCTH [UJIS CEpBEPHOM YacTH, U [ejlaeTe KOMMMT. 3aTeM BBl BBIIIOJHUIN
OTBEeTBJIEHHUE, UTOOBI ClleIaTh U3MEHEeHU IS KIMeHTCKOM 4acTH, U HeCKOJILKO Pas BHIIIOJIHWIN
KOMMMUTEL. HaKOHeIl, BBl BepHYJIUCH Ha BETKY Server U cIejalu elllé HeCKOJIbKO KOMMUTOB.
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C1 e c2 - c5 - C6

c3 - Cc4 - Cc1a

A

c8 - c9

A

PucyHok 39. Hcmopus paspabomku ¢ memamuueckoil emxotl, omeemenéHHoll om opye2oil
memamuueckoll gemku

IIpeAII0I0KHUM, BBl PEIIM/IM, YTO XOTHTe BHECTH CBOM HM3MEHEeHUd [JId KIHEeHTCKOM 4YacTH B
OCHOBHYI0 JIMHUIO PaspaboTKHU /i1 pesik3a, HO IIPHU 3TOM XOTUTe OCTaBUTh B CTOPOHE M3MeHeHUs
JJI CepBEPHOM YaCTH [I0 II0JIHOTO TeCTUPOBAaHUA. BBl MoKeTe B3sITh U3MEHEHHUs U3 BeTKH client,
KOTOPBIX HeT B server (C8 u C9), ¥ IpUMEeHUThL UX Ha BeTKe master IIPH IIOMOIIM OIIIIMUH --ONto
KOMaH/bl git rebase:

$ git rebase --onto master server client

JTO mpsIMOe yKa3aHHe “IIepeKI0UUTBHCS Ha BETKY client, TO eCTh B3ITh M3MeHEHHUs OT OOIIero
IpejKa BeTOK client U server M IOBTOPUTH UX Ha master”. HecMOTps Ha HEKOTOPYIO CJI0>KHOCTH
3TOTO CI10c06a, pe3yIbTaT BIIeUaTIsIeT.

C1 - c2 - c5 - Ce - cg* - c9'
‘\ A
o a

i

5erver

PucyHok 40. IlepemeweHUe meMamu4eckoll 8emku, 0meemeaAEHHOU om opy20ll memamuyveckoll 6emxu



Tertepb BBl MO>KeTe BBIIIOJTHUTE IepeMoTKYy (fast-forward) asist BeTku master (cM [lepeMoTKa BETKU
master 7151 Jo6aBIeHUSI UI3MEHEeHU U3 BeTKH client):

$ git checkout master
$ git merge client

Y

Cl - c2 - Cc5 - Ch - ca* - c9'
\\ A
\‘\
A

server

PucyHok 41. [Tepemomxa gemku master 015 0obasaeHust usmeHeHuil us eemku client

[IpencTaBUM, UTO BBI pelllMIM 06aBUTh HapabOTKU U U3 BETKH server. Bbl MO’KeTe BBIIIOJHUTH
IepeMellleHHe BETKU server Ha BeTKy master 6e3 IIpeiBapUTeJIbHOIO IIePEeKII0UYeHs Ha 3Ty BeTKY
IIpY IIOMOIIM KOMaH/BI git rebase [ocH. BeTKa] [TeM. BeTKa], KoTopasd [ieJlaeT TeMaTUYeCKYI0 BETKY
(B TaHHOM CJIy4dae server) TeKyIlel U IPUMeHsIeT eé U3MeHeHHUsI K OCHOBHOM BeTKe (master):

$ git rebase master server

JTa KOMaHIa IIOMECTHUT pPe3yJbTaThbl pa60T1>1 B BeTKe server B HayaJI0 BeTKH master, KaK 3TO
IIOKa3aHO Ha Hepe6a3HpOBaHe BETKHU Sserver Ha OCHOBAHHU BeTKH master.

Y

1 - 2 - Cs - CE - Ce* - g’ - 3 - c4* - cla*
&

=2

PucyHok 42. TlepebazupogaHe emKU server Ha 0CHO8AHUU 8emKu master

ITocsie yero BEI CMOKeTe BBIIIOJIHUTD II1€epeMOTKY OCHOBHOM BeTKH (master):

$ git checkout master
$ git merge server

Terrepb BBl MOKeTe YIAJIUTb BETKH client M server, IIOCKOJILKY BeCh Balll IIPOTPECC Y>Ke BKIIOUEH
[B OCHOBHYI0 JIMHUI0 Pa3paboOTKU], U 6GOJbllle HET HYXKABl COXPAaHSATH 3TH BeTKU. II0JHYIO
HMCTOPHIO Balllero paboyero mporiecca oTpakaeT pUCYHOK OKoHUaTeIbHas UCTOPUS KOMMUTOB:
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$ git branch -d client
$ git branch -d server

[ | - 2 - s = e - ce* - ca’ - 3" - c4" - Cla*

PucyHok 43. OKOHUamebHAs UCMopus KOMMUMO8

OnmacHOCTH IepeMeIlleHHs

Ho Jaxe nepe6a3HpOBaHHe, IIpX BCE€X CBOHUX MNOCTOMHCTBAX, HE JIMIIIEHO HEAO0CTATKOB, KOTOPEIE
MOKHO BBIPA3UTH O,I[HOI‘/JI CTquKOﬁZ

He nepemMeinaiiTe KOMMMTEI, y>Ke OTIIpaBJIeHHbIE B IyOIMYHBIN PeNIO3UTOPHIT

Eciu BBI 6yZieTe IpUep KUBAaTHCSI ITOTO IIpaBUia, BCE OyneT xoporrno. Ecau He OyjeTe, JIFOLHU
BO3HEHAaBU/AT Bac, a BalllU /IPy3bsi U CeMbs OYyT Bac IIpe3UpaTh.

Korma BBI UTO-TO IlepeMmelljaeTe, BBl OTMeHseTe CYIeCTBYIOI[Me KOMMHTBI M CO3/laéTe HOBEIE,
II0X0)KHe Ha CTapble, HO SBJIIOIIYeCS JPYTUMHU. Ecii BeI BEIKIabIBaeTe (push) cBOM KOMMUTEI
KyJla-Hubyap, 1 Apyrue sabuparT (pull) ux cebe u B fajbHeNIleM OCHOBBIBAIOT Ha HUX CBOIO
paboTy, a 3aTeM BHI IlepejiesibIBaeTe 3TH KOMMHUTHI KOMaHIOM git rebase M BBIKJIaZpIBaeTe HX
CHOBA, BalllX KOJIJIeTH OyAyT BBIHY KAEeHbI 3aHOBO BBHINIOJIHATH CIAHUSHUE JJI1 CBOUX HapaboToK. B
HUTOTe, KOIZIa BBl B OUepefHOM pas IONIbITaeTeCh BK/IOUMUTH UX paboTy B CBOIO, BBl IIOJIyYHUTE
IIyTaHUILY.

JlaBaliTe pacCMOTPUM IIPUMEP TOTO, KaK IlepeMellleHHe ITyGJIUYHO TOCTYITHBIX HApab0TOK MOKeT
BBI3BaTh IIpoGJieMbl. IlpefcraBbTe ce6Ge, UTO BBl CKJIOHUPOBAJIU cebe pEIIO3UTOPHUM C
IIeHTPaILHOTO CepBepa U ITopaboTa u B HEM. U Ballla UCTOPUS KOMMHUTOB BBHITJISITUT TaK:
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git.teaml.ourcompany.com

« -

My Computer

R
S

PucyHok 44. KA0HUpOoB8aHUe peno3umopusi U 8blnoIHeHuUe 8 HeM KakKoii-mo pabomul

Terrepb KTO-TO APYTOH paboTaeT C pero3UTOpHeM, UCI0JIb3Ysl CIUSIHIE, U OTIIPaBJIIeT Pe3yIbTaThl
CBOel paboTHI Ha cepBep. BrI cTArMBaeTe UX K ce6e U CJIMBaeTe HOBYIO yAaJeHHYI0 BETKY CO CBOeH
pa6oToii. Tora Balra KCTOPUS BEIIVISIAUT CeAYIOIIIM 00pa3oMm:

git.teaml.ourcompany.com

(55

Cl1 ’-I{ C4 :l} o 4—m

My Computer

N

IS -

R -

PucyHok 45. H3enekaem ewé KOMMUMbL U CAUBACM UX CO C80€ell pabomotl

C5

Jlajiee TOT, KTO BBLJIOKUJI co,uepxcamnﬁ C/IMAHHE KOMMMUT, pelllaeT BEPHYThHCA X1 BMECTO CIHMAHUA
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(merge) rtepemMecTUTh (rebase) cBoro paboTy; OH BBIIIOJIHSIET git push --force, 4TOOBI IlepenrcaTh

UCTOpHUI0 Ha cepBepe. Korma Bel usBiiekaeTe usMeHeHUs (fetch) ¢ cepBepa, BBl U3BJIeKaeTe 3THU
HOBbI€ KOMMHUTEL

git.teaml.ourcompany.com

C5 - c4'

Cl1 C4 C6

My Computer
o oo

C1 '«-l{ c4 > C6
™

. -

PucyHok 46. Kmo-mo 8bl103# U/l nepemeuieHHble (rebase) KOMMUmMbl, OMMEHSAL KOMMUMBbL, HA KOMOPbLX
O0CHO8bI8AACH 8awa paboma

Tenepb BBl 00a B HEJJOBKOM II0JIOYKeHUHU. EC/I BBl BBIIIOJITHUTE g'lt pull, BEBI CO3pagriTe KOMMUT

CJIMSTHUS, BKJIIOYAIOIHI 00e IMHUY UCTOPUH, U Balll PeIIOSUTOPUI OYZET BHIVISZIETE CIEAYIOIIUM
obpasom:

95



git.teaml.ourcompany.com

o o -

>
C1 C4 Co
My Computer
» A
-)z \\\
Cc1 - c4 - Cé
AN >

I -

PucyHok 47. Bbl CHO8a 8bINOAHSIeMe CAUsTHUE 0151 MOl dice camoil pabombl 8 HOBbLIL KOMMUM CAUSHUS

Ecim BRI 3ampocuTe git log, ITOKa Ballla MCTOPHA BBIVIALUT TaKUM 00pasoM, BBl YBHUAUTE /Ba
KOMMMUTA C OAMHAKOBBIMH aBTOPaMH, JaTOM, U COOOIIeHHEeM, YTO MOXKeT COMTE C TOJIKY. [loMHUMO
9TOTr0, €CJIM BBl OTIpaBuTe (push) B TaKOM COCTOSHUM CBOIO MCTOPHIO Ha Y[aJeHHBIN CepBep, BbI
BepHeTe BCe 3TU IlepeMellleHHble KOMMUTBI Ha I[eHTPaJIbHBIM CepBep, UTO elljé 6oJibllle BCeX
3arryraerT. JJOBOJIBHO JIOTUYHO IIPEJII0I0KUTE, YTO paspaboTUUK He XoueT, 4ToObI (4 1 C6 OBLIH B
HUCTOPHH, U UMEHHO II09TOMY OHa ItepebasupyeTcs B IIEPBYI0 OUepe/b.

MeHss 6a3y, MeHsIii OCHOBaHHEe

Ecyti BBI HomajiaeTe B CUTYAIIHNI0, IOJ00HYIO 3TOM, ¥ Git ecTb ocobas Marvs Ha Takou ciaydait. Ecou
KTO-TO B Ballled KoMazie GopcupyeT OTIIPaBKy Ha cepBep (push), H3aMeHeHNU, ITepeNHChIBAOIITNIX
paboTy, Ha KOTOpBIX OasWpoBasiach Ballla paboTa; Ballla 3azaya OyJgeT COCTOATH B TOM, UTOOBI
OIIpe/leIUTh, UTO UMEHHO OBLJI0 HeIIOCPeACTBEHHO Ballle, a YTO ObLJIO IIepelrcaHO UMM.

[losryyaeTcs, UYTO IIOMHUMO KOHTPOJILHOM CyMMbl KoMMmuTa SHA-1, Git Takyke BBIUHCISIET
KOHTPOJIFHYIO0 CyMMY, OCHOBaHHYIO Ha I1aTye, 06aBJIEHOM C KOMMHUTOM. ITO Ha3bIBaeTcs “patch-
id”.

Ecyiz BB ckayaeTe (pull) B cBO JIOKaJIbHBIN PEIIO3UTOPUM paboTy, KoTopas ObLIa IlepellricaHa, U
3aMeHUTe (rebase) e HOBBle KOMMWTHI Balllero IlapTHepa, Hepeaxko Git MOXKeT YCIIEITHO
OIIpe/le/INTh, KaKre UMeHHO U3MeHeHUs ObIJIM BHeCEeHbl MMEeHHO BaMU, U BBITAILIIUTh UX B HA4aJlo
HOBOM BeTKU.

K 1mpumepy, ecsim 6Bl B IIpeAbIAyIleM CIeHAPUM BMECTO CJAUSHUS B KTO-TO BBIIOKUII
nepeMelileHHbIe (rebase) KOMMUTEL, OTMEHASI KOMMUTHI, HA KOTOPBIX OCHOBBIBAJIACh Ballla paboTa
MBI BBIIIOJIHUM it rebase teamone/master, Git 6yzeT:

* OmpenenaTh, Kakagd paboTa yHUKaJIbHa 1 Balel BeTku (C2, C3, C4, C6, C7)

* OmpeniesiaTh, KaKye KOMMUTEI He OB KOMMUTaMU ciausgHud (C2, C3, C4)

96



* OmpeiesiaTh, UTO He ObLIO Ilepe3allicaHO B TEMaTUUYEeCKYI0 BeTKY (ToJIbKO C2 1 C3, II0CKOJIbKY
C4 - 9T0 TOT >Ke 11aT4, UTO 1 C4")

* [IpyMeHATh 3TH KOMMUTEI K Hayasly teamone/master

TaxuM 06pasom, BMeCTO pesyabTaTa, KOTOPBIM MBI MOXKeM HabJ/I0iaTh Ha Bl CHOBA BBINIOJIHSETE
CAUSTHUE JJIS TOM JKe caMOM paboThl B HOBBIM KOMMMUT CIWSHUS, Y HAC MOJYYHJIOCH OBl UTO-TO
Bpoge ITepeMenieHue B Hayaslo force-pushed nmepemMerieHHOM paboTHL..

git.teaml.ourcompany.com

o -

C1 c4 Ch

My Computer

teamone/master

Y

PucyHok 48. I[lepemewierue 8 Hauaso force-pushed nepemeuwieHHOU pabomstl.

J9TO BO3MOXKHO, ecyid C4 1 C4', KOTOPBIN OBLI CeIaH BalllUM IIapTHEPOM, GaKTHUEeCKH SBJISAETCS
TOYHO TaKUM jKe IIaT4eM. B IIpOTUBHOM ciIydae rebase He CMOKeT CKa3aThb, YTO 3TO AyOJIHUKaT, U
CO3MIaCT eIlé OauH IIOHOOHBIM C4 maTd (KOTOpPBIA C OOJIBIIIONM BEPOSTHOCTHIO He YIACTCA
IIPUMEHUTH YUCTO, IIOCKOJIBKY B HEM y>Ke IIPUCYTCTBYIOT HEKOTOPhIe U3MEHEeHMS).

Bbl MOJKeTe 3TO YIIPOCTUTH, IIpUMeHUB git pull --rebase BmecTo 06bIYHOrO git pull. Taxke
BO3MOJKHO OCYILIeCTBUTH 3TO BPY4YHYIO C IIoMolblo git fetch, mpuMeHeHHOrO0 11ocie git rebase
teamone/master.

Ecn BBl ucnosib3dyeTe git pull M XOoTuTe cesiaTh --rebase II0 yYMOJIYAHUIO, BBl MOXKeTe
YCTAaHOBUTHL 3HaueHUe KoHOuUrypamuu pull.rebase ueM-To Bpoge 3Toro git config --global
pull.rebase true.

Ecimi BBl paccMaTpuBaeTe IlepeMellleHHe (rebase) Kak cIioco6 HaBeleHUs IIOPsfKa M PaboTel €
KOMMMTaMH [0 UX OTIPaBKHU (push), ¥ ecaHd BBl TOJIBKO IlepeMelraeTe Te KOMMMTBI, KOTOPBIE
HUKOI7TIa He 6yAyT LJOCTYIIHBI IIyOJIMYHO, Y Bac BCé OyzeT Xopolno. OfHaKOo ecjId BhI IlepeMellaere
KOMMMUTBI, KOTOPBIE y>Ke BbLIOKeHBI (push) B IIyOJIMYHBIN PEIIOSUTOPUH, U eCTh BEPOSITHOCTD, YTO
paboTHl HEKOTOPBIX JIIOZIel OCHOBBIBAKTCSA Ha TeX KOMMUTAX, TO Balllk IeHICTBUSA MOTYT BBI3BATh
CyllleCTBeHHEIe IIP06JIEMBL, a BBl - BEI3BATh IIpe3peHue Balllell KOMaH/bI.

Ec/i B KaKOM-TO MOMEHT BbI WJIM ITapTHEP HaxXo/iuTe HE06X0IUMOCTh B 3TOM, y6euTech, UTO BCe
3HAIOT, KaK IIpUMeHATb KoMaHAy git pull --rebase, 4YTO6bI MHHUMHU3HUPOBAThH YIIep6 OT
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IO00HBIX JeHCTBUM.

IlepemenieHue vs. CIusiHUE

Tenepb, KOIrZla BBl YBHE/JIMU IIepeMelleHHe H C/IHUsIHHE B ﬂ@ﬁCTBHI’I, BBl MOJKETEe 3a/aTbCd
BOITPOCOM, UTO K3 HUX JIYYIIIE. Hpeme YeM OTBETHUTH Ha 3TOT BOIIPOC, rIl;E;lB.’:lIL/'ITe HEMHOTIO OTOIZ,ZLEM
Ha3a/ 1 IIOTOBOPHM O TOM, UYTO O3HAYaeT UCTOPHHI.

OpHa U3 TOUeK 3peHUsd 3aKJIIYaeTcs B TOM, YTO UCTOPHS KOMMHTOB B BallleM PeIIO3SUTOPHUUH - 3TO
3alMch TOro, YTO Ha CaMOM /iejie IIPOH3O0IILI0. ITO UCTOPHUYECKUN AOKYMEHT, [JeHHBINM caM II0
cebe, U ero HeJb3s IOJJeNbIBaTh. C 3TOM TOUKMU 3peHUs U3MeHeHHe UCTOPUU KOMMUTOB IIOYTHU
KOII[YHCTBEHHO, BBI Jliceme O TOM, UTO Ha caMOM jieje IIPou3oIIo. Ho 4To, ecjiH IIPOH30IIIa
IIyTaHUIlA B KOMMUTAX CJIUAIHUA? ECJIM 3TO CiIy4aeTcs, peIIO3SUTOPHUM JO/DKEH COXPaHUTh 3TO I
IIOTOMKOB.

[IpOTHBOIIOJIOKHAS TOYKA 3peHUs 3aKJIHYaeTcd B TOM, YTO UCTOPUS KOMMUTOB - 3TO HCTOPHUA
TOro, KaK OBLI CJeJjlaH Balll IPOeKT. Bbl He omy6JMKOBaJX Obl IIEPBBI UEPHOBUK KHUIH, U
PYKOBOJCTBO O TOM, KaK IIO[Jep KHWBaTh Ballle IIPOrpaMMHOe oOecIledyeHHe, HYKAAeTCd B
TIIaTeJJbHOM pelaKTUPOBaHUM. IJTO IIaTPopMa, HCIOJIb3YIOIlasg TaKhe HWHCTPYMEHTHI, KakK
rebase m filter-branch, 4T06BI paccka3aTh HCTOPHUI0 HAWIYUIIUM IS OYAYIIIUX YHUTaTeeH
obpasom.

Terreps K BOIIPOCY O TOM, UTO JIyUYIIle - CJIUAHNE WUIU IlepeMellleHHe: HaZ[el0Ch, BBl YBU/IEIIH, UTO
9TO He TaK IpPOCTO. Git - MOIIIHBIM MHCTPYMEHT, II03BOJIAIOIIUN C/eslaTh MHOKeCTBO Belllell U B
Balllell HWCTOPHUU, U C Ballled HCTOPHEN, OJHAKO KaKaasd KOMaHJa U KaKAbIi IIPOEKT
UHAUBHAyasleH. Tellepb, KOI/ia Bbl 3HaeTe, Kak paboTaroT o6a 3Ty IIpHUEMa, BbIOOP - KaKOM U3 HUX
Oy/eT JIydllle B Balllel CUTyallUH - pelllaTh BaM.

B OCHOBHOM, CTOHUT B3ATh JIy4lllee OT 000MX MUPOB - HUCII0JIb30BaTh IlepeMelreHue (rebase) misa
JIOKaJIbHBIX U3MEHEHHH, eIlé He OTIpaBJIeHHBIX Ha yJaJleHHbIA cepBep (push), 4TOO6BI HaBeCTHU
IIOPSZI0OK B Balllell KWCTOPHUH; HO HUKOIZIA He IlepeMellaTh (rebase) HUUero, 4ro y»Ke OBLIO
oTmpasJseHO (push) Kyza-To.

3aK/JIloUeHHue

MEI paccMoTpesd 6a3oBble QYHKIIMU BETBJIEHUS U CJIUSHUA B Git. Bel TO/DKHBI OBITE CIIOCOOHBI
CBOOOJHO cO3/laBaTh U IIepeK/IYaThbCs Ha HOBYH BETKY, IIepeK/II4YaTbCi MeXAy BeTKaMU U
C/IMBaTh JIOKaJIbHBIe BeTKU BMecTe. Taxoke BBl O/DKHBI YMeTh BBIKJIA[bIBaTh Ballld BeTKH Ha
o0t cepBep, paboTaTh C APYTMMU JIIOABMU Haf, OOIIMMU BeTKaMH M WHTeIpHUpOBaTh Baimu
BeTKH 10 TOT0, KaK OHU OYAYyT NOCTYIIHBI APYIrUM paspaboTyukaM. /lajee MBI IIOTOBOPUM O TOM,
4TO BaM HY>KHO, YTOOBI 3aIlyCTUTH Balll COGCTBEHHBIN cepBep ¢ XOCTUHIOM /1 Git-pernosuTopus.
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Git Ha cepBepe

K aToMy MOMEHTY BBl YK€ JIOJ/DKHBI YMEThH [leslaTh OOJIBIIYI0 YacTh IIOBCEAHEBHBIX 3afjad, It
KOTOPBIX BBI OyZeTe MCIOIBb30BaTh Git. OmHAKO, /11 COBMeCTHOM paboThl B Git, BaM He06X0qUM
yaJIeHHBIN perno3uTopuil. HecMoTps Ha TO, UTO TeEXHUYECKH BBl MOYKeTe OTIIPaBJIATh U 3a6HUpaTh
W3MeHeHUs] HeIlOCPe[CTBEHHO U3 JIMYHBIX PEHO3UTOPHEB, JejlaTh 3TO He peKOMeHAyeTcs. Bbl
JIETKO MOYKeTe UCIIOPTUTH TO, HaJl UeM paboTaroT Apyrue, ecay He 6y/ieTe akKypaTHEIL. K ToMy ke,
BaM OBl HaBepHSKA XOTEJIOCh, YTOOBI OCTaJIbHbIe UMEJIH JOCTYII K PEIIO3SUTOPHIO Jjake eCJIM Balll
KOMITLIOTEpP BBHIKJIIOUEH, I03TOMY HaMuue 6ojiee HAJ/Ie’KHOTO PeI03UTOpPUsl OOBIYHO BechbMa
1mosie3Ho. IIpefAlIOUYTUTENBHBIA MeTOJ, B3aUMOJEUCTBUA C KeM-JIMO0 — 3TO CO3JaHUe
IIPOMEKYTOYHOr0 PEIlO3UTOpPHsl, K KOTOpoMy BBl oba OyZeTe MMeTh [JOCTYI, U OTIIpaBKa H
IIoJIyueHHe U3MeHeHHU yepe3 Hero.

3anycTuth Git-cepBep [0CTaTOYHO IIPOCTO. /151 Hadasa cjlef[yeT BhI6paTh IIPOTOKOJI, KOTOPBIH BB
Oy/ieTe HCII0JIb30BaTh [JIs1 CBSI3K C CepBepoM. /lOCTYIIHBbIe IIPOTOKOJIBI C UX /IOCTOMHCTBAMH U
HeJJOCTaTKaMH{ OIIMCHIBAIOTCI B IIepBOM 4YacTH 3TOM WIaBbl. Ciefylolyie YacTH OCBEIAloT
6a3oBbrle KOHQUTYpaIMU C HCIIOIb30BAaHHEM 3THX IIPOTOKOJIOB, a TaK)Ke HACTPOHKY Balllero
cepBepa g paboThl C HUMU. /lajiee MBI PACCMOTPUM HECKOJIHLKO BapHaHTOB TOTOBOTO XOCTHUHIA,
KOTOpbIe MOKHO HCII0/Ib30BaTh, €CJIM BBl He IIPOTUB PasMeCcTUTh Balll KOJ Ha Uy>KOM cepBepe U
He XOTUTe MyUYHUTHCS C HACTPOMKaMHU U IIO/ep>KKOM Balllero CO6CTBEHHOTO cepBepa.

Ecii Bac He WHTepecyeT HAcTpoMKa COGCTBEHHOTO CepBepa, BbI MOJKeTe IIEpeHTH cpasy K
TIOCIeTHeH YacTH 3TOM IVIaBHI I HACTPOMKH aKKayHTa Ha Git-XOCTHHTe, W 3aTeM IIepeHTH K
CJIeyIOIe I7IaBe, I7ie MBI OOCYAMM pas3IMYHEIE acIIeKThI paGoTHI C pacIpe/ieIeHHOM CUCTeMOU
KOHTPOJISI BEPCUH.

VinaseHHBIA PEeO3UTOPUU — 3TO OOBIYHO 2016l (Hucmbslil, bare) peno3umopuil — Perno3uTOpUU
Git, He uMeroUi pabouero KaTasora. [I0CKOJIBKY 3TOT PEIIO3UTOPUM HCII0JIB3yeTCs TOJIbKO IS
o6MeHa, TO HeT IIPUYUH C03/laBaTh pabodyro KoInio GaiioB Ha JUCKe, U OH COJEPIKUT TOJIHKO
naHHEbIe Git.

[Ipoiie TOBOPSL, TOJIBIM PEHO3SUTOPUMN COAEPIKUT TOJILKO KaTasIor .git Balllero IpoeKTa XU HUYEro
0OOoJIBLIIIe.

ITPOTOKOJIBI

Git ymeeT paboTaTh C YeTHIPbMS CeTeBBIMHU IIPOTOKOJIAMU [JI IIepefayd JTaHHBIX: JIOKaJIbHBIU,
HTTP, Secure Shell (SSH) u Git. B aT0¥1 yacTH MBI 06CYAUM Ka>K[bIM U3 HUX, U B KaKUX CIIy4asdx
CTOUT (MJIX He CTOUT) ero UCII0JIL30BaTh.

JIoKaJIbHBIN IPOTOKOJI

Ba3oBbIM IIPOTOKOJIOM SBJeTC JIOKA/bHbIL NPOMOKOJ/, TPU HCIO0JIb30BAHUM KOTOPOTO
yZaJleHHbIN PeIllO3UTOPUI — APYroi KaTaJor Ha AucKe. HarboJsiee 4acToO OH UCIOJIb3YeTCs, eCIU
BCe WiIeHbl KOMaH/[bl UMEIOT TOCTYI K 06Inel ¢aityioBoil cucreMe, HanlpuMep K NFS, wian, 4to
MeHee BepOSTHO, KOIZla Bce paboTalT Ha OJHOM KoMIIbloTepe. IlociefHUN BapuaHT He CTOJIb
XOPOIII, TIOCKOJIBKY BCe KOIIMM Balllero PeIrlo3uTOPUS HaXOAdTCsI Ha OLHOM KOMIIBbIOTepe, JeJias
BO3MOJKHOCTB II0TEPATH BCE 60j1ee BePOATHOM.
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Ecim y Bac cMOHTHpOBaHa 00Iast ¢paiiyioBas CUCTeMa, BBl MOKeTe KJIOHUPOBATh, OTIIPABJIATL U
I10JIy4aTh M3MeHeHUs U3 JIOKAJbHOIO PeIlo3UTOpHsA. UTOOBI KJIOHHUPOBATh TaKOM PEIO3UTOPHHA
UIU [100aBUTH €ro B KadyeCcTBe YJaJIeHHOIO0 B CYII[eCTBYIOIWIN IIPOEKT, MCIIOJBL3yHTe IIYTh K
perosuTopuo B kauecTBe URL. Hammpumep, /i1 KJIOHHPOBAHHUI JIOKAJILHOIO PEIIOSUTOPHS BEI
MO’KeTe BBIIIOJIHUTE UTO-TO BPOJiE 3TOI0:

$ git clone /opt/git/project.git

W sToro:

$ git clone file:///opt/git/project.git

Git paboTaeT HEMHOIO IIO-APYIOMY, €CJH BBl IBHO yKakeTe IIpedpukc file:// B HadaJle Balllero
URL. Korma BBI IIPOCTO yKasblBaeTe IIyTh, Git IIBITAaeTCAd MCII0JIb30BaTh >KeCTKHE CChUIKH U
KOITMPOBaTh Qaiibl, KOIga sTo HyKHO. Eciii BbI ykaseiBaete file://, Git paboTaeT ¢ JaHHBIMHU TaK
JKe, KaK IIPU HUCII0JIb30BaHUU CETeBBIX IIPOTOKOJIOB, UTO B I1eJIOM — MeHee 3¢ $eKTUBHBIHI CI10Cc00
nepefayd MAaHHBIX. [[pUynHOM 19 HcHoJab3oBaHUA file:// MoXKeT OBITH HeOOXOJHUMOCTH
CO3[JaHUS YUCTOM KOIIUHU PeIlO3UTOPHU 6e3 JIMIITHUX BHEIITHUX CChIJIOK U 00bEeKTOB, OOBIYHO I10CJIe
HUMIIOpTa U3 APYroil CHCTEeMBI yIIpaBJIeHUs BePCUAMU MU Yero-TO II0X0)Kero (cM. Git UsHyTpu o
3aZlavax IOJJep>KKH). MBI OyfeM HCIIOJIB30BAaTh OOBIYHBIE IIYTH, IIOCKOJIBKY 39TO IIPAKTHYECKHU
BCerza ObICcTpee.

UTo6bl [00AaBUTH JIOKAJIbHBIA PpEIO3UTOPHUM B CYIIECTBYIOIIMM IIPOEKT, BBl MOJXKETe
BOCII0JIb30BaThCA KOMaH/OM:

$ git remote add local_proj /opt/git/project.git

TeHepL BBI MOJKeTe OTIIPABJIATE U IIOJIYy4aTh U3MEHEHHS U3 3TOI'0 PEIIO3UTOPHA TaK, KaK BEI 3TO
JeJiaIn I1I0 CETH.

JloCcTOUHCTBA

[IpeMylllecTBa OCHOBAaHHBIX Ha QaillaXx XpaHWIUI B TOM, YTO OHH IIPOCTHI M HCIIOJIb3YIOT
CYILIeCTBYIOII[FEe pasTpaHUYeHUs IIpaB Ha Qaiyibl U ceTeBOM AOCTyIl. Ecau y Bac y»Ke ecThb 06111as
¢aiyioBasi cHUcTeMa, JAOCTYyI K KOTOPOM HMMeeT BCS KOMaH/Ia, HACTPOMKAa PEIO3UTOpPHUS OUYeHb
ImpocTa. Bel IToMeliaeTe TOJIBIN PEIIO3UTOPUHN Ty/Ia, Ky/la BCe UMEIT TOCTYIL, U BBICTaBJIsIeTe IIpaBa
Ha YTeHHe U 3aII1Ch, KaK BbI OBI 3TO CJeJIaIy AJIs1 JJI0O0T0 APYyroro o611iero KaTaaora. Mbl 06CyiuM,
KaK 3KCIIOPTHPOBATh TOJIYI0 KOIHIO PEIIO3UTOPHS IJIs1 3TOM Iejd, B CJeLyIOIeM paszese:
YcraHoBKa Git Ha cepBep.

Taxxe 39TO XOpoIllag BO3MOXXHOCTH OBICTPO IIOJYUYUTH HapabOTKM M3 Ybero-To paboyero
penrosuTopus. EC/IM BBI U Balll KoJulera paboTaeTe HaJ OJHUM U TeM JKe IIPOeKTOM, U OH XOYeT,
4TOOBI BBI UTO-TO IIPOBEPUJIH, TO 3allyCK KOMaHAbI Bpoge git pull /home/john/project 3agacTyro
IIpOoLIe, YeM OTIIPaBJIATH U 3a6MpaTh C YAAJIEHHOIO cepBepa.
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HemocraTku

HeocTaTOK 3TOTO METO/Ia B TOM, UTO OOIITUH JOCTYII 06BIYHO CJIO)KHEe HAaCTPOUTD U IOJIYIUTD U3
pasHBIX MeCT, UeM IIPOCTOM ceTeBOM JOCTYIL. EciM BBl XOTUTe OTIIPaBJSITH CO CBOEr0 HOYTOYKa,
KOI7Ia BEI JIOMa, BBI JIOJDKHBI CMOHTHPOBATh yQJIEHHBIN TUCK, UYTO MOKeT 0Ka3aThCs CJI0’KHee U
Me/lJIeHHee, YeM CeTeBOM JOCTYIL.

Taxoke BaKHO YIIOMSHYTh, UTO He BCeI/la UCII0JIb30BaHUe 00Ilell TOUKU MOHTHUPOBAaHUSA IBJISAETCA
OBICTPEHNIIMM BapHUaHTOM. JIOKaJIbHBIN PEIIO3SUTOPHUM OBICTDP, TOJIBLKO €CJIM BBl MMeeTe OBICTPBIM
IOCTYII K faHHBIM. Permosuropuit Ha NFS yacTo MeJjieHHee, YeM Pelo3suTopuil yepes SSH Ha ToM
JKe cepBepe, II03BOJIAIOIIMMI Git MCII0/Ib30BaTh Ha IIOJIHYIO JIOKaJIbHbIE TUCKU Ha KaKI0M CUCTeMe.

IIpoTrokosil HTTP

Git moxxeT paboTaTh depe3 HTTP B AByX pasjiMuHBIX pekuMax. /lo Bepcuu Git 1.6.6 66T TOJIBKO
OJIVH pe’KHUM, OUeHb IIPOCTOM U IIpeJHasHauUeHHBIN TOJILKO I YTeHUs. B Bepcuu 1.6.6 mmogBuIcsa
HOBBIM, 06oOJjiee YMHBIM peXKHUM, II03BOJAIOINUM Git 6osiee HHTeJJIEKTyaJbHO OIIpe/iesIATh
He0OXOAMMOCTh IlepeJjlaud JaHHBIX, HAallof00Khe TOro, KakK 3TO IIPOMCXOAUT IIPU MCII0JIbB30BaHUU
SSH. B mocsiegHue roabl HOBBIM IIPOTOKOJI CTasl OYeHb IIOIIYJ/IApeH, TaK KaK OH IIpole [jd
1oJIb30BaTe s U 6oJiee appekTrBeH. HoBast Bepcus yacTo HasbIlBaeTcsa “YMHBIM” (“Smart”) HTTP, a
crapas “TynsiM” (“Dumb”) HTTP. MBI pacCMOTPUM CHavaJjia “yMHBIN” IIPOTOKOJL.

VMHbI HTTP

“YMmHBIN” npoTokos HTTP pa6oTtaer cxokuMm ¢ SSH wmm Git-IipoTokosaMu 06pasoM, HO ITOBepX
craHgapTHBIX HTTP/S mOpTOB ¥ MOJKET UCII0JIL30BaTh Pa3/IMUYHble MeXaHU3Mbl ayTeHTUPUKAITUN
HTTP, aT0 4acTo IIpollie AJI [10/Ib30BaTesIsd, YeM UT0-T0O Bpoze SSH, Tak Kak MO’KHO HCII0JIE30BaTh
BeIld Bpojie 6a30B0M MapOJIbHOM UeHTUGUKAIIMH BMeCTO YCTaHOBKH SSH-KIIrouen.

OH cTaj, HaBepHOe, HauboJiee IIOIIYJIIPHBIM CIIOCOOOM HCIIOJIb30BaHUA Git, TaK KaK MOXKeT
HUCII0JIb30BaThCA U 11 aHOHUMHOIO [OCTYIIa, KaK IIPOTOKOJI git://, U /I OTIIpaBKU U3MeHeHUU
C ayTeHTUQUKAIMed U IMHMPpPOBaHMEM, KaK IIPOTOKONI SSH. BMecTO HCIIOIIL30BaHUSL PasHBIX
anpecoB URL g sTHUX Bellleil, MOXKHO HCIIOJIb30BaTh OLUH [JIA BCero. EC/JM BBl IIBITaeTeChb
0TOC/IaTh U3MEHEHUs U Pelo3UTOpUM TpebyeT ayTeHTUPUKAIIUM (0OBIYHO TaK U eCTh), CepBep
MOJKeT CIIPOCHUTH JIOTHH U I1apoJib. To »Ke KacaeTcsa U LOCTyIIa Ha YTeHHe.

Ha camoM [este 111 cepBUCOB Bpoze GitHub, agpec URL KOTOpPBIM BBI UCIIOJIB3yeTe /I IIPOCMOTPa
pero3uTopuss B Opaysepe (mampumep, “https://github.com/schacon/simplegit[]”) — ToT e,
KOTOPBIF BBl MO’KeTe HCIIOJIb30BaTh /U1 KJIOHHUPOBAHUS HJIM, €CJIM y Bac ecTb JOCTYI, IJIsS
OTIIPaBKH HU3MeHeHUH.

Tymoit HTTP

Eciu cepBep He oTBeuaeT Ha YMHBIH 3amnpoc Git mo HTTP, kiveHT Git monbITaeTcd OTKaTUTHCA Ha
6outee ripocTor “Tyrionn” HTTP-tipoTokos1. TyIIoM IMPOTOKOJI 0’KUJAET, UYTO TOJIBIMA perrosuTopuit Git
OyzeT obciIy>KUBaThCA Beb-cepBepoM Kak Habop ¢aiios. [Ipesects Tymoro mporokosaa HTTP — B
IIPOCTOTEe HACTPOUKHU. 1o cyTH, BCE, UTO HEOOXOUMO CJ[eJIaTh — IIOMECTUTh T'OJIbIA PEII03UTOPUU
BHYTph KaTtajsiora ¢ HTTP gokymMeHTaMH, yCTaHOBUTBH 00paboTUuK post-update m Bcé (cM. Git
Hooks). Temepb Ka)KAbIM, MMEIOIIUU [JOCTYII K Beb-cepBepy, Ha KOTOPOM OBLI pasMellleH
PeIlo3UuTOpUii, MOKeT ero KJIOHHPOBAaTh. TaKMM 06pasoM, YTOOBI OTKPBITHL LOCTYII K BallleMy
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Pero3uTopHio Ha ureHue yepe3 HTTP, Hy>KHO cZies1aTh YTO-TO HAaoj06kHe 3TOro:

$ cd /var/www/htdocs/

$ git clone --bare /path/to/git_project gitproject.git
$ cd gitproject.git

$ mv hooks/post-update.sample hooks/post-update

$ chmod a+x hooks/post-update

Bor u Bcé. OOpaboTumk post-update, BXopdmuii B cocTaB Git II0 yMOJIYaHWIO, BBIIIOJIHSIET
Heo6xXoMMy KoMaHAy (git update-server-info), uTo6n1 usByedeHue (fetch) u KiIoHUpOBaHUe
(clone) mo HTTP pa6orasu IpaBWIbHO. JTa KOMaHMA BBIIIOJHSIETCS, KOIZAa BbI OTIIPABJISETE
U3MEHEeHUsI B PeIO3UTOpUM (BO3MOXKHO IIocpefcTBoM SSH); 3aTeM oOCTajJbHBIE MOIYT
KJIOHUPOBAThH €ro KOMaHI0M1

$ git clone https://example.com/gitproject.git

B paccMoTpeHHOM IIprMepe MBI HCIIOJb30BaJM KaTajor /var/www/htdocs, 06BIYHO
HUCII0JIb3yeMbIH cepBepoM Apache, HO BBl MO’KeTe UCIIOJIb30BaTh JII000M Beb-cepBep, OTHAOIIIUN
CTaTUYeCKHe [aHHble, PAaCIIOJI0KUB TOJIBIM PEeIo3SUTOPUM B HYKHOM Karasore. /laHHble Git
IIpPeCTaB/JIAT Cco60M o0O0blyHBIe Gannbl (B Git M3HYTPU IIpefoCTaBJIeHUe [JaHHBIX
paccMaTpuBaeTcs 60s1ee IIOAPO6HO).

Yarrre BCEro BHI OY/IeTe HUCII0JIH30BaTh YMHBIH HTTP a1 UTeHMsI/3aIIUCH, TU60 TYIIOH TOJIHKO IS
yreHus. Ciydaii COBMECTHOTO UX HCII0/Ihb30BAHUS BCTPEUAIOTCS PEIKO.

JloCTOUHCTBA

MBI coCpeIOTOUMMCS Ha IIPenMyIlleCTBaX YMHOU BepcruU rpoTokosia HTTP.

[IpocToTa HCIIOIB30BaHUA ofHOro azpeca URL a1 BceX THUIIOB JOCTyIla M ayTeHTHUQUKAIIUA
TOJILKO IIPU HeOOXOAMMOCTH [ieslaeT paboTy OYeHb IIPOCTOM [jIi KOHEYHOIO I10JIb30BaTeJId.
B03MO>XHOCTb ayTeHTH(QHUKAIIUKU II0CPEJCTBOM JIOTMHA M IIapoJyd TakKXKe JAéT IIPeMMYII[eCTBO
neper SSH, Tak Kak II0JIb30BaTesIsIM Ilepe; UCII0JIb30BaHUEM He HY)KHO C03/aBaTh SSH-K/IIOUU U
3arpy’kaThb IIyOJIMYHYI0 YacTh Ha cepBep. /[JI1 HEOIIBITHBIX I10JIb30BaTesIel WU I10JIb30BaTesei
cucreM, e SSH Masio pacrpocTpaHéH, 3TO OOJIBIION IUIIOC. ITO TAaK)Ke OUeHb OBICTPHIA U
93¢ PeKTUBHBIMI IIPOTOKOJI, CPAaBHUMBIN ¢ SSH.

Bel Takke MO’KeTe pasfaBaTh JOCTYII K CBOMM PEIO3UTOPHUSAM TOJBKO Aj11 uTeHHsa 1mo HTTPS,
mMUGPyd COAepKHUMOe IIepefaud; WIK BBl MOXKeTe 3alTH TakK /[JajleKo, 4YTO KJIWEeHTHl OyxyT
HCII0JIb30BaTh IIepCOHAIbHEIE IIOAIIHMCaHHble SSL-cepTUUKATHI.

Apyro#i 1iroc B ToM, 4yTo HTTP/S oueHB pacIpocTpaHEHHBbIE IIPOTOKOJIBI M KOPIIOPaTHUBHEIE
OpaHMayspbl YacTO HACTPOEHBI /I paspellleHHs UX paboThl.

HemocraTku

Ha HekoTOpBIX cepBepax Git moBepx HTTP/S Mo)KeT OBITH HEMHOIO CJI0KHee B HAaCTPOMKe II0
cpaBHeHHI0O ¢ SSH. Kpome 3arToro, IpeumyinecTBa [ApPyTHX IIPOTOKOJIOB JAocTylra K Git Iiepep,
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“YMHBIM” HTTP He3HauUTeJbHEIL.

Ecimm BeI mucriosibdyete HTTP mj11 oTIIpaBKM M3MEHEHHMH, YO0CTOBEPEeHHEe BAIllMX IT0JTHOMOYHHI
3a4acTy0 CJI0’KHee, YeM IIPH HCII0JIb30BaHUU SSH-Kirouei. Ho eCThb HECKOJIBKO MHCTPYMEHTOB
IJId KeIllMpOBaHWs IIOJIHOMOYMM, BKIo4as Keychain access Ha OSX u Credential Manager Ha
Windows, KoTopble BBl MOKeTe HMCII0JIb30BaTh I YIIPOIIleHU IIpoliecca. B XpaHuinie yueTHBIX
JlaHHBIX KelllupoBaHUe ItapoJsierd HTTP paccmaTpuBaeTcs IIogpooHee.

IIporokos SSH

YacTo MUCII0/Ib3yeMBbI TPAHCIIOPTHBIMN IIPOTOKOJI A1 XocTHUHTa Git — 3T0 SSH. I[IprunHa 3TOrO B
TOM, UTO JOCTym II0 SSH y’kKe ecThb Ha MHOTHX CepBepax, a eCJIH ero HeT, TO ero0 OYeHb JIETKO
HacTpoutb. K TOMy »Jke, SSH — TIIpOTOKOJI C ayTeHTHQUKaIel, U ero 6jaromaps
pacIpoCcTpaHeHHOCTH 0OBIYHO JIETKO HACTPOUTH U UCII0Ib30BATh.

UTo6bl KJIOHUPOBaTh Git-perroduTopuil 1o SSH, BeI MoOKeTe ykKa3aThb Iipeukc ssh:// B URL,
HalpuMep:

$ git clone ssh://user@server/project.git

Wi MOKHO HUCIT0JIB30BaTh JJIA IIPOTOKOJIA SSH KpaTKI/Iﬁ CHHTAaKCHC Hano,qo61/1e SCp:

$ git clone user@server:project.git

Taxoke BBl MOKETe He yKa3blBaTh UM I0JIb30BaTess, Git OyZeT UCII0/Ib30BaTh TO, IO/l KOTOPBIM
BBI BOIIUTHA B CUCTEMY.

JlocTOUHCTBA

SSH mMeeT MHO>XeCTBO JOCTOMHCTB. Bo-IIepBBIX, SSH L0CTAaTOYHO JIETKO HACTPOUTHL — AE€MOHBI
SSH pacmpocTpaHeHbl, MHOTHE CUCTEMHBIE a/MUHUCTPATOPEI UMEIT OIIBIT Pab0THI C HUMH, U BO
MHOI'MX JAUCTPUOYTUBAX OHHU yrKe HaCTPOeHbl UM eCThb YTHJIMUTHI [JId yIIpaBjieHus UMHU. /lajee,
mocTyll Mo SSH GesollaceH — JaHHBIE IlepeflaloTcd 3alllMPOBaHHBIMHU II0 aBTOPHU30BaHHBIM
KaHajslaM. HakoHel], Tak >Xe Kak MW IIpoTokosiel HTTP/S, Git M JIOKaJbHBIM NIPOTOKOJ, SSH
3¢ peKTHUBeH 6s1arofiapsd MaKCUMaJIbHOMY CoKaTHIO TaHHBIX Ilepe] Ilepefade.

HexocraTku

HepoctaTok SSH B TOM, UTO, UCIIOJIb3yS €ro, Bl He MOKeTe 00eCIIeYruTh aHOHUMHBIN TOCTYII K
periosuTopuio. KileHThI JO/DKHBI UMeTh TOCTYII K MalllrHe 110 SSH, fake 11 paboThl B peskume
TOJIBKO Ha YTeHHUe, YTO AesaeT SSH HeIlroAX0AAIUM [UUIS IIPOEKTOB C OTKPBITHIM MCXOAHBIM KOIOM.
Eciii Bbl ucmosb3yere Git TOJIBKO BHYTPU KOPIOPAaTHUBHOM CeTH, TO, BO3MOXKHO, SSH —
€IMHCTBEHHBIN IIPOTOKOJ, C KOTOPBIM BaM IIpUAEeTCI HMMeThb Jeso. Ecim Xe BaM HyXeH
aHOHUMHBIM JO0CTYII HAa UTeHUe I CBOUX IIPOEeKTOB, IPUeTCA HaCTPOUTh SSH I ce6s1, 4TOOHI
BBIKJIA/IbIBaTh U3MEHEHUs, U YTO-HUOY/b JPyTOoe JIs APYIUX, [JI51 CKaUYUBaHUS.
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Git-mpoToKoJI

Crenmyromuii IIpoTOKOJ — Git-IipoToKoI. BMecTe ¢ Git ImocTraBisgeTcs CIlellMaJIbHBIA [1eMOH,
KOTOPBIN CIyIIaeT OTAeJbHBIN IoPT (9418) U IpefocTaBiigeT CEPBUC, CX0XKUM C IIPOTOKOJIOM SSH,
HO a6CoJIIOTHO 6e3 ayTeHTUGUKAIIUU. UT0OBI UCII0JIb30BaTh Git-IIPOTOKOJI [IJIS PEIIO3UTOPUSL, BbI
IOJ/DKHBL co3faTh ¢ama git-export-daemon-ok, mHaue ngeMoH He OyzeT paboTaTb C 3TUM
pernosuTopreM, HO CJeflyeT IIOMHHUTb, UTO B IIPOTOKOJIE OTCYTCTBYIOT Cpe/icTBa 06€30I1aCHOCTH.
COOTBeTCTBEHHO, JIIOO0U Pemno3sUuTopuil B Git MOXKeT OBITH JIMO0 TOCTYIEH I KJIOHHUPOBAHUA
BCceM, Jyinb60 HeT. Kak ciefcTBUe, 00BIYHO OTIIPABJISATH U3MeHEeHUs II0 3TOMY IIPOTOKOJY HeJb3sl.
Bbl MOJKeTe OTKpPBITH JOCTYII Ha 3allKCh, HO M3-38 OTCYTCTBUS ayTeHTUOUKAIIUU B 3TOM CJIydae
KTO yropHo, 3Had URL Balrero IIpoekTa, CMOXKeT €ero HM3MeHUTb. B o00ImeM, 3TO penko
UCII0JIb3yeMasi BOSMOKHOCTb.

JlOCTOUHCTBA

Git-IIPOTOKOJI — YacTO CaMbIil OBICTPBHIM M3 JOCTYIIHBIX IIPOTOKOJIOB. EC/IM y Bac IIPOEKT C
IIyOJIMYHBIM TOCTYIIOM U OO0JIBIIION TpadUK, MUJIH y BaC 0OUYeHb OOJIBIION IIPOEKT, AJI1 KOTOPOIo He
TpebyeTcsl ayTeHTUQUKAIHUS I10JIb30BaTeJell [l YTeHUs, BaM CTOUT HaCTPOUTH JeMOH Git g
Balllero IpoeKTa. OH UCII0JIb3yeT TOT JKe MeXaHU3M Ilepeflaud JaHHBIX, UYTO U IIPOTOKOJI SSH, HO
0e3 OIIOJIHUTEeJIPHBIX 3aTpaT Ha IIMpoBaHUe U ayTeHTUQUKALHIO.

HemgocraTKu

HepmoctaTkoM Git-IIpOTOKOJIa 4BJISI€TCI OTCYTCTBHe ayTeHTHGHKanuu. I103TOMy OOBIYHO He
cIefyeT HCII0JIb30BaTh 3TOT IIPOTOKOJI KaK eIMHCTBEHHBIM CII0CO6 JOCTyIla K BallleMy IIPOEKTY.
OO6BIYHO OH HCIOJIb3yeTcsa B nape ¢ SSH viau HTTPS fj19 HeCKOJIBKUX paspaboTUMKOB, UMEIOITUX
IOCTYII Ha 3aIlMCh, TOIZa KaK BCe OCTaJbHbBIe UCIOJIb3YIOT git:// ¢ JOCTYIIOM TOJIBKO Ha YTeHUe.
KpomMme TOro, 3T0, BEpOSITHO, CaMBbIi CJI0KHBIH [[JI1 HACTPOMKHU IIPOTOKOJI. BEI TOJDKHEI 3aIlyCTUTH
COOCTBEHHO JIeMOH, [IJI1 Yero HeoOX0UM CepBHUC Xxinetd MM eMy IIOJOOHBIN, UTO He BCeIja JIerKo
crenaTh. Taxke HEOOXOHUMO, UTOOBI CETEeBOM 9KpaH I103BOJIII JOCTYII Ha IIOPT 9418, KOTOPHI He
OTHOCHUTCS K CTaHAAPTHBLIM II0pTaM, BCeIzia paspelléHHBIM B KOPIIOPaTUBHBIX 6paHAMayspax. 3a
CeTeBBIMH 9KpaHaMHU KPYIIHBIX KOPIIOPAIIUH 9TOT HEU3BECTHBIM IIOPT YacTo 3a6JI0OKUPOBaH.

VcraHoBKa Git Ha cepBep

PaccMOTpuM Telephb YCTaHOBKY cepBHca Git ¢ ITOfIepKKOM 3TUX IIPOTOKOJIOB Ha CepBep.

3mech MBI OyZeM HPUBOJUTHL KOMAaHILI U IIaTH, HEOOXOAMMBIe /I 6a30BOH,
VIIPOIIEHHONM YCTaHOBKU Ha Linux-cepBep, HO 3TU CEPBUCHI MOYKHO 3aIlyCTUTh U
Ha Make mwmu Windows-cepBepe. Ha camoM fiesie, ycTaHOBKa 6GOEeBOTO cepBepa B
Balllell WHOQPACTPYKType HEMHHYEMO OyIeT HMeTb OTJIMYHS B HACTPOMKAaX
6e30IIaCHOCTU WJIM WHCTPYMEHTaX OIEePariMOHHON CHCTEMBI, HO MbI HaJleeMCs
IaTh BaM 0011lee IIOHUMaHUe IIPOUCXO/ISIIETO.

NOTE

/A1 TOTO YTOOBI IIPUCTYIIUTH K YCTAaHOBKe JIFOO0ro cepsepa Git, BBl JO/DKHBEI 9KCIIOPTHPOBATH
CYII[eCTBYIOIIIUN PEHO3UTOPUU B HOBBIM TOJIBIM PEIIO3SUTOPUMU, T.e. PEeIO3UTOpHMl 6e3 pabouero
KaTasiora. O6BIYHO 3TO HECJIOKHO clesaThb. UYTOOBI KJIOHUPOBATh Balll PEIIO3SUTOPUU U CO3[aTh
HOBBIM TOJIBIM PENO3UTOPUM, BBINOJMIHUTE KoMaHAy clone ¢ 1mapamerpoM --bare. Ilo
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CYII[eCTBYIOII[EMY COIJIAIIIeHUI0, KaTaJoTH C TOJIFIMU PEeIlO3UTOPUSIMU 3aKaHUMBAKTCA Ha .git,
HaIlpUMep:

$ git clone --bare my_project my_project.git
Cloning into bare repository 'my_project.git'...
done.

Temeps y Bac Jo/DKHa OBITH KOIIWA JaHHBIX U3 KaTasora Git B KaTajore my_project.git.

I'py60 roBoOpsi, 3TO YTO-TO HAIIOOOHE

$ cp -Rf my_project/.git my_project.git

TyT ecTh mapa HeOOJIBIIUX Pa3IUdUil B paiiie KOHQUTYypalliy; HO B BallleM CJIydae 3Ty pasHUILY
MOKHO CUMTaTh HeECYIeCTBEHHON. MO0’KHO CYHTaTh, YTO B 3TOM Ciaydae 6GepéTcsa co6CTBEHHO
periosuTopuii Git 6e3 pabouero KaTajaora ¥ Co3aéTcs KaTaJIor TOJIBbKO JIJIs1 HETO.

Pa3MeIleHHe To/I0T0 PEMO3UTOPHS Ha CEpBepe

Temeps, Korga y Bac eCThb roJias KOIIHs Balller0 PeIlO3UTOPHs, BCE, YTO BaM HY)KHO CZeJaTh, 3TO
IIOMeCTHUTH ee Ha CepBep U HAaCTPOUTH IIPOTOKOJBI. YCIOBUMCH, UTO BbI YK€ HAaCTPOUJIU CepBep
git.example.com, ©MeeTe K HEMY JOCTYII I10 SSH 1 XOTHUTe pasMellaTh BCe Balll pPelto3suTopuu Git
B KaraJsore /opt/git. Cuuras, uTo /opt/git y>Ke ecTb Ha cepBepe, BBl MOXKeTe [00aBUTH Balll
HOBBIH PEIIO3UTOPHUMN KOIIMPOBAHHUEM I'0JIOTO PEIIOSUTOPUA:

$ scp -r my_project.git user@git.example.com:/opt/git

Temepp Apyrue I0Jb30BaTed, MMeIOIMe TOCTYII K cepBepy 0o SSH M IIpaBO Ha 4YTeHHe K
KaTaJiory /opt/git, MOTYT KJIOHUPOBATh Balll PeIIO3UTOPHIA, BHIIIOJTHUB

$ git clone user@git.example.com:/opt/git/my_project.git

Eciii y mosib3oBaTesIsl cepBepa eCTh IIpaBO Ha 3aluchb B KarTajor /opt/git/my_project.git, oH
aBTOMaTHUYeCKH I10/IydaeT BO3MOKHOCTb OTIIPaBKU U3MeHEHUM B PeIl03UTOPUH.

Git aBTOMaTHU4eCKH [06aBUT IIPaBO Ha 3aIllMCh B PEIIO3UTOPUU IS TPYIIILI, eC/IU BBI 3allyCTUTE
KOMaHay git init c mapameTpom --shared.

$ ssh user@git.example.com
$ cd /opt/git/my_project.git
$ git init --bare --shared

BupuTe, KaK 3TO IIPOCTO, B3SITh Pero3uTopuid Git, co3maTh rojiylo BEPCHUI0 U IIOMECTHUThH ee Ha
cepBep, K KOTOPOMY BBl U Balllk KOJUIeTH MMeeTe NocTym 1o SSH. Terepb BBl TOTOBBEI paboTaTh
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BMeECTe Ha/l OMTHKUM ITPOEKTOM.

Ba’KHO OTMETHUTH, UYTO 3TO IIPAKTHUECKU BCE, UTO BaM HY)KHO CZeJIaTh, YTOOHI IIOJIYIUTH Pabodnie
Git-cepBep, K KOTOPOMY UMEIOT IOCTYII HECKOJIBKO YeJI0BeK — IIPOCTO A06aBbTE YUeTHBIE 3aITHCH
SSH Ha cepBep, U IIOJIOXKUTE TOJIBIA PEO3UTOPUN B TO MECTO, K KOTOPOMY 3TH II0JIh30BaTeJH
HMMeIOT JIOCTYII Ha YTeHHe U 3aIluch. U Bcé.

M3 HeCKOJIBbKHUX IIOC/TeAYIOIUX pasfiesioB Bbl y3HaeTe, KaK IIOJIy4UThH O0oJiee CJIO’KHBIE
KOHQUI'ypaiuu. B TOM 4yHCile KaK He CO37aBaTh yUeTHbBIE 3aIIMCH I KaXK0I'0 I10J1b30BaTe s, KaK
clesaTh IyOJIUYHBIM JOCTYII Ha UTeHHE Pelo3UTOpPHs, KaK YCTaHOBUTH Beb-MHTepdeuc U mp.
OpHako, IIOMHUTE, YTO /IJIs1 COBMeCTHOM paboThl IIaphl YeJIOBEK Ha 3aKPBITOM IIPOeKTe, BCE, UTO
BaM HYJCHO — 3T0 SSH-cepBep U TOJIbIA PEIIO3UTOPUIA.

MaJible yCTAaHOBKH

Ecsii BBl He6oJIbINIas GuUpMa WIM BBl TOJIBKO IIpobyeTe Git B Balel opraHHU3aIliu U Y Bac MaJjo
paspaboTUMKOB, TO BC& AOCTATOYHO IpocTo. OAWH M3 HauboJiee CJI0’KHBIX aClleKTOB HaCTPOUKU
cepBepa Git — ympaBJieHHe I10/Tb30BaTEeIIMH. ECJTH BBl XOTHTE, UTOOBI HEKOTOPHIE PETIO3UTOPUH
OBLIN JOCTYIIHBI HEKOTOPHIM IT0JIb30BATESIM TOJIBLKO Ha UTEHHE, a [Pyrue M Ha UTEeHUe, U Ha
3aIlUCh, BaM MO’KeT OBITh He OUeHb IIPOCTO IIPUBECTH IIpaBa JIOCTYIIA B IIOPSIIOK.

SSH pgocryn

Ec/n y Bac y>ke eCcTb cepBep, K KOTOPOMY BCe Balllk paspaboTUMKK UMEIOT JOCTYII 10 SSH, mporre
BCero pasMeCTHUTLb Balll IIEPBBIM PEIIO3UTOPHUM TaM, IIOCKOJIBbKY BaM He HY)KHO IIPAaKTHYeCKHU
HUYero [ejaTh (Kak Mbl y)Ke OOCYZMJIM B IIpefblAyIlieM pasfese). Ecu BBl XOTHUTe 6oJiee
CJIO’KHOTO YIIpaBJIeHUs IIpaBaMHK [JOCTYIIa K BalllUM PeIO3UTOPHUAM, BBl MOJXKeTe CHesaThb 3TO
OOBIYHBIMHM IIpaBaMU (aMJOBOM CHCTEMBI, IIPELOCTaB/IIeMBbIMH OIIEPAllMOHHOM CHUCTEMOH
Balllero cepsepa.

Ecyi BBl XOTUTE Pa3MeCTUTDb Ballld PeIIO3UTOPUHU Ha CepBep, Ha KOTOPOM HeT YUeTHBIX 3aIluceit
IJIs1 KaXK/I0TO B Ballle KOMaH/ie, KOMY Hy>KeH JOCTYII Ha 3aIllMCh, BBI IO/DKHBI HACTPOUTH JIOCTYII
110 SSH 111 HUX. By/ileM CUUTaTh, UTO eCJIM Y Bac eCTb cepBep, Ha KOTOPOM BBl XOTHUTE 3TO CZesaTh,
TO SSH-cepBep Ha HEM y>Ke YCTaHOBJIEH, U Uepe3 Hero Bl UMeeTe JTOCTYII K CEPBepy.

ECTb HECKOJIbKO CII0CO60B JaTh AOCTYII KaKAOMY B Bamleld Komasje. [lepBbIii — HaCTPOUTH
yUYeTHBIEe 3aIIMCH I KaXKI0T0, 3TO IIPOCTO, HO MOYKeT OBITh BeCbMa 00peMeHUTe/ILHO. BeposaTHO,
BBI He 3aX0THUTe IS KaXKI0r0 II0JIb30BaTe s BBIIIOJIHATE adduser U 3a/laBaTh BpeMeHHbIe ITapOJIn.

Bropoii cmoco6 — co3maTh Ha MaIllFHe OJHOTO IIOJIb30BaTess git, IIOIPOCUTH KarK[0Tro
II0JIb30BaTeJIsl, KOMy Hy>KeH /IOCTYII Ha 3allMCh, IIPUCIaTh BaM OTKPBITHIN K04 SSH, ¥ 06aBUTH
9TU KJIIOUYU B dau ~/.ssh/authorized_keys Balrero HOBOro moJsib3oBaTesis git. Termeps Bce OyAyT
HMeTh JOCTYII K 3TOM MaIllMHe 4Yepes II0JIb30BaTessl git. 9TO HUKAK He IIOBJIMSeT Ha JaHHbIe
KOMMHTA — I10JIb30BaTeJIb, 110/ KOTOPBIM BBI COeJUHSIETECH C CepBepPOM II0 SSH, He 3aTparuBaeT
ClleJIaHHBIe BAMU KOMMHUTa.

Jlpyroi criocob chesiaTb 9TO — KCIIOJAb30BaTh SSH-cepBep, ayTeHTHOUIUpYyroInuii 1o LDAP-
cepBepy WM JII060MY APYTOMY ITeHTPaIn30BaHHOMY UCTOYHUKY, KOTOPBIU ¥ BaC MOKET OBIThH yKe
HacTpoeH. JIto6oi criocob ayTeHTHPUKAUM 110 SSH, Kakod Bbl TOJIBKO CMOKeTe IIPUAyMaTh,
I0JDKeH paboTaTh, ecyIy I10J1b30BaTe/b MOYKeT II0JIYYUTh JOCTYII K KOHCOJIH.
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I'eHepamnusa oTKPhITOro SSH Ki1roua

Kak oTMeuasioch paHee, MHoOrHe Git-cepBephbl UCIO0JIB3YIOT ayTeHTUPUKAITUIO II0 OTKPHITHIM SSH-
KIoUaM. /I TOTO YTOOBI IIPefOCTaBUTh OTKPBHITHIM KIIIOY, II0JIb30BaTeNb [IOJDKEH ero
CreHepHUpPOBaTh, €CJTH TOJHKO 3TOTO YyKe He OBLIO C/IeJIaHO paHee. ITOT IIPOIECC aHAJIOTHYEH BO
BCeX OIlepaIlMOHHBIX cHcTeMaX. CHayajla BaM CTOUT YOEIHTHCS, YTO y BacC eIé HeT KJIIYa.
[Hosb30BaTeAbCcKHe SSH-KJIFOUM 110 YMOJIUaHHI0 XPaHATCS B KaTajore ~/.ssh 3Toro moJyb30BaTess.
BBl MO)KeTe JIETKO IIPOBEPUTH, €CTh JIU Yy Bac KJIIOY, 3aM/id B 3TOT KaTaOl U IIOCMOTPEB ero
COZIEPIKHMOE:

$ cd ~/.ssh

$ 1s

authorized_keys2 1id_dsa known_hosts
config id_dsa.pub

Hiure 31ech Gpanr id_dsa WM id_rsa U COOTBETCBYIOIMM eMy $alI ¢ paciuupeHueM .pub. daii ¢
paciIrupeHueM .pub — 3TO Balll OTKPBITHIM KU, & BTOPOM ¢aiiyl — Balll 3aKPBITHINA (CeKpPeTHBHI)
KIr04. Ecoii yKasaHHBIe ¢aiibl Y BaC OTCYTCTBYIOT (MJIM Jake HeT KaTasora .ssh), BBl MOYKeTe
Co3[jaTh UX, 3allyCTUB IIporpaMmy ssh-keygen, KoTopas BXOJUT B cOCTaB IlakeTa SSH B cucTeMax
Linux/Mac, a 111 Windows mmocraBJisgeTcs B cocraBe MSysGit:

$ ssh-keygen

Generating public/private rsa key pair.

Enter file in which to save the key (/home/schacon/.ssh/id_rsa):
Created directory '/home/schacon/.ssh'.

Enter passphrase (empty for no passphrase):

Enter same passphrase again:

Your identification has been saved in /home/schacon/.ssh/id _rsa.

Your public key has been saved in /home/schacon/.ssh/id_rsa.pub.

The key fingerprint is:
d0:82:24:8e:d7:11:bb:9b:33:53:96:93:49:da:9b:e3 schacon@mylaptop.local

CHauajla HeOOXOQUMO yKasaThb paclojioKeHHe Qaiyla g coxXpaHeHUs Kiroda (.ssh/id_rsa),
3aTeM Ba’KJbl BBECTH I1ap0Jib, KOTOPBIH, BIIPOYEM, MOKHO OCTaBUTBH IIYCTHIM, €C/IU BBl He XOTUTe
€ro BBOAUTH KaK/bIi pas3, KOIJa UCII0Ib3yeTe KIY.

Temeph KaXKABIH II0JIH30BATEIb [OJDKEH IIOC/IATh CBOM OTKPBITHIM KJIIOY BaM HJIH TOMY, KTO
aIMHUHHUCTPHUpPYeT Git-cepBep (IIpeAroiokKuM, uTo Baml SSH-cepBep yKe HAaCTpPoeH Ha paboTy c
OTKPHITHIMU KJIFOUaMM). /IJIsT 3TOTO KM HY)KHO CKOIIMPOBAaTh BCE cofepkuMmoe o¢aiaa c
paciIupeHreM .pub M OTHpaBUTL €ro II0 3JIeKTPOHHOU IouTe. OTKPBITHIM K/IIOY BBHITISIIUT
IIPUMEPHO TaK:
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$ cat ~/.ssh/id_rsa.pub

ssh-rsa AAAAB3NzaC1yc2EAAAABIWAAAQEAKTOUpkDHr fHY17SbrmTIpNLTGKIT jom/BWDSU
GP1+nafz1HDTYW7hdI4yZ5ew18IH4IW9jbhUFrviQzM7x1ELEVF4h91FX5QVkbPppSwg@cda3
Pbv7k0dJ/MTyB1WXFCR+HA03FXR1itBqxiX1nKhXpHAZsMciLq8V6RjsNAQwdsdMFvST1VK/7XA
t3FaoJoAsncM1Q9x5+3VOWw68/eIFmb1zuUF1jQIKprrX88XypNDvjYNbybvw/PbOrwert/En
mZ+AWAOZPnTPI89ZPmVMLuayrD2cE86Z/118b+gw3r3+1nKatmIkjn2s01d@1QraTlMqVSsbx
NrRFi9wrf+M7Q== schacon@mylaptop.local

BoJstee 1101po6HOE PYKOBOZACTBO 10 CO34aHUI0 SSH-KIII0UEer Ha pasjIMUYHBIX CHCTeMax Bbl MOXKeTe
HauTHU B pyKoBozcTBe GitHub mo SSH-kirouam Ha https://help.github.com/articles/generating-ssh-
keys.

HacTpauBaeM cepBep

JlaBaiiTe pacCMOTPUM HACTPOUKY mocTylia 1o SSH Ha CTOpOHe cepBepa. B aToM IIpruMepe MBI
OyzeM wHCHONIb30BaTh MeTon authorized_keys maa ayTeHTHHKAIIUMU II0JIb30BaTesei. MBI
ojsipasyMeBaeM, UTO BBl HCIIOJIb3yeTe CTaHAAPTHBIM IUCTpUOyTHUB Linux Tuna Ubuntu. /laa
HayvaJia Co3Ja/iuM I10J1b30BaTe s git ¥ KaTaJjIor .ssh I 9TOro I10J1b30BaTe Isd:

$ sudo adduser git

$ su git

$ cd

$ mkdir .ssh && chmod 700 .ssh

$ touch .ssh/authorized_keys && chmod 600 .ssh/authorized_keys

3aTeM BaM HY)XHO [00aBUTb OTKpPBITHIM SSH-K/IHOY HEKOTOPOro paspaboTyuka B ¢aill
authorized_keys 1osib3oBatesd git. IIpeAIlosIosKUM, BBl yoKe IIOJYYMIM HECKOJIBKO KJIIUel U
COXpPaHMIM UX BO BpeMeHHBbIe Gaiibl. HaIlOMHIO, OTKPBITHIA K/IF0Y BBIIVIAAUT KaK-TO TaK:

$ cat /tmp/id_rsa.john.pub

ssh-rsa AAAAB3NzaC1yc2EAAAADAQABAAABAQCBO@7n/ww+ouN4gSLKssMxXnBOvTILGt4L
0jG6rs6hPBA9j9R/T17/x41hJABF3FRTrP6kYBRsWj2aThGwoHXLmI9/5zytK6Ztg3RPKK+4k
Yjh6541NYsnEAZuXz@jTTyAUfrtU3Z5E003C40x0j6HOr f IF1kKI9MAQLMdpGWTGYEIgS9EZ
Sdfd8AcCIicTDWbqLAcU4UpkaX8KyG1LwsNuuGztobF8m72ALC/nLF6ILtPofwFBlgc+myiv
07TCUSBALQ1gMVOFq1I2uPWQOkOWQAHUkEOmTjy2jctxSDBQ22@ymjaNsHT4kgtZg2AYYgPq
dAv81ggJICUvax2T9vab gsg-keypair

Bel 11pocTo mobasisieTe X B Gaitr authorized_keys mmosib3oBaTesid git B ero kaTasore .ssh:

$ cat /tmp/id_rsa.john.pub >> ~/.ssh/authorized_keys
$ cat /tmp/id_rsa.josie.pub >> ~/.ssh/authorized_keys
$ cat /tmp/id_rsa.jessica.pub >> ~/.ssh/authorized_keys

Temmeps BBI MOJKeTe CO3/aTh IIYCTOM PEIlO3UTOPHUM JJjId HUX, 3allyCTUB git init ¢ ImapameTrpoMm
--bare, UTO MHUIIMAIU3UPYeET PEIIO3UTOPHUI 6e3 pabodero KaTasora:
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$ cd /opt/git

$ mkdir project.git

$ cd project.git

$ git init --bare

Initialized empty Git repository in /opt/git/project.git/

3areM /IxoH, /Ko3u miu /XKeCcCHKa MOTYT OTIPaBHUTEL IIEPBYI0O BEPCHUIO CBOErO IIPOEKTa B 3TOT
Pelo3UTOpPHUi, 06aBUB €ro Kak yAaJeHHbIN U OTIIPaBUB BETKY. 3aMeTbTe, YTO KTO-TO JOJDKEH
3aXO[UTH Ha CepBep U CO3/iaBaThb TOJIBIM PEIIO3SUTOPUM Ka’K/AbIM pas, KOIJa BBl XOTHUTE 100aBUTH
poekKT. IIycThb gitserver — MMs XOoCTa cepBepa, Ha KOTOPOM BBl CO3JA/IH II0JIb30BaTesId it U
pernrosuTopuii. ECJIM OH HAaXOJHUTCAd B Ballled BHYTPEHHEH CeTH, BBl MOJKeTe HaCTPOUTEL 3aIlUCh
DNS g gitserver, CChUIAIOIIYIOCSA Ha 3TOT CEpBep, U HCIOJIb30BaTh 3TH KOMAaHZBI(CUUTAs YTO
myproject aTO CyIleCTBYIOIIMM IIPOEKT C $paiiaMH):

# Ha komnbtoTepe [koHa

$ cd myproject

$ git init

$ git add

$ git commit -m "initial commit'

$ git remote add origin git@gitserver:/opt/git/project.git
$ git push origin master

TenepL OCTaJIbHbIE MOTYT KJIOHHUPOBATB €TI0 U OTIIPAaBJIATH (pUSh) Tyaa U3MEHEHU TakK Ke JIETKO:

$ git clone git@gitserver:/opt/git/project.git
$ cd project

$ vim README

$ git commit -am 'fix for the README file'

$ git push origin master

9TUM cII0cO60M BBI MO’KeTe OBICTPO IOJMYyUYUThH Git-cepBep € [IOCTYIIOM Ha YTe€HHe/3aluCh IS
He6O0JIBIIION IPYHITHI pa3paboTUYUKOB.

3aMeTbTe, UTO Tellephb BCe 3TH I10JIb30BaTeJId MOIYT 3aXOAUTH Ha cepBep KakK II0JIb30BaTeJIb git.
YTO0OBI 3TO IIPelOTBPATUTD, HYKHO U3MEHUTEL eMy 000/I04KYy Ha UTO-TO Apyroe B ¢ariyie passwd.

Bbl MoOKeTe JIeTKO OIrpaHUYUTH II0JIb30BaTessl git TOJIBKO [IeHCTBUIMH, CBI3aHHBIMHU C Git, C
IIOMOIIIbI0 OTPaHUYEHHOM 000JI0UKH git-shell, rmocTaBisseMoit BMecTe ¢ Git. Ecii BBl BBICTaBUTe
eé B KaueCTBe KOMaHJAHOTO MHTepPIIpeTaTopa I10J1b30BaTesisd git, TO 3TOT I10JIb30BaTEIb HE CMOKET
IIOJIYYUTH JOCTYII K 00BIYHOM KOMaHAHOU 000JI0UKe Ha BallleM cepBepe. UTOOBI eé UCII0Ib30BaTh,
yKakuTe git-shell BmecTo bash miam csh B kauecTBe KOMaHIHOM 000JI0YKH MOJIb30BaTesIs. [l
9TOr0 BbI JOJDKHBI CHavaJsia 106aBUTH git-shell B /etc/shells eciu eé TaMm ellé HeET:
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$ cat /etc/shells # nocmoTpuMm, npucyTcTByeT nm ‘git-shell'. Ecnm HeT...
$ which git-shell # nposepum, uTo git-shell ycTaHoBneHa.
$ sudo vim /etc/shells # u pobaBuM nyTb K git-shell n3 mpenbioyliein KOMaHOb

Terrepb MOKHO U3MEHUTH 000JI0UKY JIJIs1 IT0JI30BaTeJIsl UCIIOIb3Ys chsh <username>:
$ sudo chsh git # u BBOAMM nNyTb K git-shell, obbluHO /usr/bin/git-shell

Terepb II0JIb30BaTeNb ¢it MOJKeT HCIOJIB30BaTh SSH coequHEeHHe TOJIBKO /I PaboThl C
periosuTopusMu Git 1 He MOJKeT 3aHTH Ha MaIIWHY. BEl MoKeTe ITOIIp060BaTh U YBUAUTE, YTO
BXO/] B CUCTEMY OTKJIOHEH:

$ ssh git@gitserver

fatal: Interactive git shell is not enabled.

hint: ~/git-shell-commands should exist and have read and execute access.
Connection to gitserver closed.

Teneps ceTeBble KOMaH/bI Git 6yyT paboTaTh, HO II0JIL30BATEN He CMOTYT 3aXO/UThL Ha CepBep.
Kak ykasbplBaeT BBIBOJ], Bbl TaK)Ke MO’KeTe HM3MEHUTh [OMAaIllHUM KaTaJol II0JIb30BaTessd git,
4TO0OBI HEMHOTO U3MEHUTH II0BefleHre git-shell. Harpumep, Bbl MOKeTe OIPaHUYUTL KOMaH/bI
Git, KoTOphle cepBep OyZeT NPUHUMAThL WU COOOIeHHe KOTOpOe YBUAAT II0JIb30BaTeJH eC/Id
norpobyrwT 3aWTu 1o SSH. 3amycturte git help shell maa moslydeHUsT [TOIIOJIHUTEJIbHOU
HUHpOpMAaIUH.

Git-teMoOH

Jlajlee MBI YCTAHOBUM J€MOH, 00CIIyKUBaIOIIUN PEIIO3SUTOPUH 110 IIPOTOKOIY “Git”. ITO IMIUPOKO
pacIpoCcTpaHéHHBIM BapHUaHT A OBICTPOIO AOCTyIla 6e3 ayreHTUOHUKaIUU. IIoMHUTe, 4TO pas
cepBUC — 6e3 ayTeHTHQUKAIIUM, BCE, UTO OOCIYKHMBAETCd II0 3TOMY IIPOTOKOJIY — IIYOJIUYHO
IOCTYITHO B CETH.

Ecsi BBl 3allycKaeTe /IeMOH Ha cepBepe He 3a CETEeBBIM IKPaHOM, OH JI0JDKEH HCII0JIb30BaThCS
TOJIBKO JIJISI IIPOEKTOB, KOTOPHIE ITyGIMYHO BUAHBI BHEITHEMY MHPY. EC/IH cepBep HaXOZUTCS 3a
BAIllM CeTeBBIM 39KPAHOM, Bbl MOYKETEe KCIIOJIH30BaTh €T0 /IS IIPOEKTOB, K KOTOPBIM GOJIBIITIOE
YHCJIO JIIO/IeH WM KOMIIBIOTEPOB (CepBepOB HEIIPephIBHOM MHTEerpariiy WIN CO0PKH) JOJDKHO
HUMeTbh JOCTYII TOJILKO Ha UT€HUE, 1 eCJIU Bbl He XOTHUTe JJIs1 KaK/[0TO M3 HUX 3aBOIUTH SSH-KITI0U.

B sro6oM ciydae, IIPOTOKOJI Git OTHOCHUTEJIBHO IIPOCTO HAaCTPOUTH. YIIPOIIEHHO, BaM HYKHO
3aIllyCTUTH CJIEAYIOIYI0 KOMaH/y B IeMOHU3UPOBAaHHOU QpopMme:

git daemon --reuseaddr --base-path=/opt/qit/ /opt/qit/

--reuseaddr II0O3BOJIUT CepBepy IIepe3allyCTUTbCS 6e3 OKUJaHUS UCTedeHUs CTapbIx
IIO/IK/IIOUEHUH, --base-path IT03BOJIUT JIIO/IM He YKa3bIBaTh IIOJIHBIN ITyTh, YTOOBI CKIIOHUPOBATH
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IIPOEKT, a IIyTh Ha KOHIIe TOBOPUT IeMOHY Git, I7le UCKaTh IKCIIOPTUPYeMble periosuTopuu. Eciu y
BacC 3allyllleH CeTeBOM 3KpaH, BBl [JOJ/DKHBI IIPOKOJIOTH B HEM IBIPOYKY, OTKPBIB IIOPT 9418 Ha
MallliHe, I7e BCE 3TO 3aIIyIeHO.

BBl MO’KeTe [e€MOHU3UpPOBAThH ITOT IIPOIleCcC HECKOJbKUMH IIyTIMH, B 3aBHCHUMOCTH OT
omeparioHHOM cucTeMbl. Ha mammHe ¢ Ubuntu ucnosb3yiite Upstart-cieHapuii. Tak, B 3TOM
darire

/etc/event.d/local-git-daemon

IIOMeCTUTe TaKOM CIleHapHii:

start on startup

stop on shutdown

exec /usr/bin/git daemon \
--user=git --group=git \
--reuseaddr \
--base-path=/opt/git/ \
/opt/git/

respawn

ITo coobpakeHHUsIM 0e30IIaCHOCTH KpaWHe IIPUBETCTBYETCs, eC/JIM BBl OyfieTe 3allyCKaTb 3TOIO
IleMOHa OT MMEHU II0JIb30BaTesd C IIpaBaMU TOJIBKO Ha UYTeHHe PellO3UTOPHEB — BbI JIETKO
MO’KeTe C/iesIaTh 3TO, CO37aB II0JIb30BaTess git-ro U 3allyCTUB 3TOT0 JeMOHa U3-IIof, Hero. /lisa
IIPOCTOTHI MBI 3aIIyCTUM €TI0 OT TOTO >Ke I10JIb30BaTe I git, 0T KOTOPOTOo 3amy1leH git-shell.

Korza BBI Ilepe3alyCTUTe MalluHY, Git-eMOH 3aIlyCTHUTCSI aBTOMAaTHUUYeCKH, U Ilepe3amyCTUTCH,
ecJIi BIPYr 3aBepIIuTcs. YTOOBI 3allyCTUTh ero 0e3 Ilepe3arpy3Kd MAalllMHBI, BBHIIIOJIHUTE
cllefyrolee:

initctl start local-git-daemon

Ha ApyTHX cucTeMax Bbl MOYKETe MCII0JI30BaTh xinetd, clieHapuit Balel CUCTEMSBI sysvinit, Wiu
YTO-TO JIpyroe — IJIaBHOe, YTOOBI BBl MOIVIM 3Ty KOMaHJy KaK-IHM00 [eMOHU3HUPOBAaTb U
IIpUCMaTpUBAaTh 3a Hell.

3aTeM HY)KHO yKasaTh Git, K KaKUM PeI03UTOPHUSIM MPeJoCTaBUTh HeayTeHTHUQUITUPOBAHHBIN
mocTtyn 4uepe3 Git-cepBep. Bbl MOKeTe clieslaTh 3TO /IS KaKIOTO PEIO3UTOPHS, Co37aB Gaila ¢
nuMeHeM git-daemon-export-ok.

$ cd /path/to/project.git
$ touch git-daemon-export-ok

Hasmmuue atoro ¢ariia ckakeT Git'y, 4T0 MOKHO 06CIy>KHUBaTh 3TOT IIPOEKT 6e3 ayTeHTUQUKAIIUHU.
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Vvuasbsii HTTP

Temeps y Hac ecTh JOCTYII C ayTeHTUQUKaIel yepe3 SSH U HeayTeHTUQUITUPOBAHHBIN [JOCTYII
yepes git://, HO eCTh eIlé IIPOTOKOJI, KOTOPBIH MOJKET JiesIaTh U TO U ipyroe. HacTporika yMHOTO
HTTP — ato mpocTo ycraHoBKa CGI-ckpumnra git-http-backend, mocrasisemoro c Git, Ha cepBep .
10T CGI-cKpHUIIT OyZeT UyuTaTh IIyTh U 3ar0JIOBKY, ITOCbLIaeMble git fetch miu git push B URL u
OIIpe/lesIsITh, MOYKeT JIU KJIMeHT paboraTh yepe3 HTTP (3To BepHO 1 J1F060T0 KJIMEHTa, HauWHas
¢ Bepcuu 1.6.6). Ecii CGI-CKpPUIIT BUAUT, YTO KJIWUEHT YMHBIM, TO U 00IIaTHCA C HUM OyAeT IIo-
YMHOMY, HHa4Ue OTKaTUTCS Ha IIPOCTOe II0Be/ieHe (TaK YTO OH 00paTHO COBMECTHUM II0 YTEHUIO CO
CTapbIMU KJIMEHTAMH).

JlaBaiiTe MPOMUIEMCS IO CaMOM 6a30BOM ycTaHOBKe. MbI HacTpouM Apache xak cepBep CGI. Eciu y
Bac He yCTaHOBJIEH Apache, BbI MOKeTe CllesIaTh 3TO Ha Linux-MallliHe IIPUMEPHO TaK:

$ sudo apt-get install apache2 apache2-utils
$ a2enmod cgi alias env

JTO Tak>Ke BKJIIOUUT MOyJIM mod_cgi, mod_alias 1 mod_env, HEOOXOAUMBIE /i1 KOPPEKTHOM pabOoThI.

Jlajiee MBI 106aBHM HEKOTOpBIe BeIW B KOHQUTYpalMOHHBIM ¢aii Apache, 4To6BI 3aIrycKkaTh
git-http-backend kak 06paboOTUUK /1/1s1 BCero 110 IIyTH /git Ha Beb-cepBepe.

SetEnv GIT_PROJECT_ROOT /opt/git
SetEnv GIT_HTTP_EXPORT_ALL
ScriptAlias /git/ /usr/libexec/git-core/qit-http-backend/

Eciim mponycTtuTh IiepeMeHHyro GIT_HTTP_EXPORT_ALL, Torma Git OyzeT oTZaBaTh TOJIBKO
HeayTeHTUQUITUPOBAHHBIM KJIMEHTaM PeIlO3UTOPUM C ¢aisioM git-daemon-export-ok BHYTpH,
TaKKe Kak fiesaeT Git-1eMoH.

Jlajiee HY>KHO CKasaThb Apache paspelIuTh 3aIlIpoChl K 3TOMY IIyTU IPUMEPHO TaK:

<Directory "/usr/1lib/git-core*">
Options ExecCGI Indexes
Order allow,deny
Allow from all
Require all granted
</Directory>

HakoHeIr, Hy?KHO KaK-TO ayTeHTUQUITUPOBATh 3aIIUCh, HAITPUME]P C IIOMOIIBI0 TaKoro 6J10ka Auth:
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<LocationMatch "A/git/.*/git-receive-pack$">
AuthType Basic
AuthName "Git Access"
AuthUserFile /opt/git/.htpasswd
Require valid-user
</LocationMatch>

JdTo moTpebyeT co3maHusa ¢aria .htaccess ¢ IaposisiMu BceX IMoJIb30BaTesiell. BOT IpuMep
nobaBJieHUs I10JIb30BaTe s “schacon” B 3TOT ¢aii:

$ htdigest -c /opt/git/.htpasswd "Git Access" schacon

ECTb MHOXKeCTBO IyTeM ayTeHTHQHUIIMPOBaTh II0Jb30BaTesed Apache, mpupércd BrIOpaTb U
peas30BaTh OAWH M3 HUX. ITO IIPOCTO IIPOCTEHIIHU IIPHUMepP, KOTOPBIM MOXKHO IIPUBECTH. BBl
TaK’Ke II0YTH HaBepHsKa 3aX0TUTe HAaCTPOUTDH SSL, YTOORI BCe JaHHBIe OB 3allIMQPOBAHBL.

MBI He XOTHUM IIOIPY’KaThCs CIUIIKOM IIyO0KO B 6e34Hy HacTpoeK Apache, Tak Kak y Bac MOYKeT
OBITH JPYTOM CEpBEpP WU IPyrue TpeboBaHUs K ayTeHTUPUKaIUU. Mesa B ToM, uTo Git ugét c CGI-
cKpunToMm git-http-backend, KoTophIit 6epeT Ha cebs coIvlacOBaHHe Ilepefau U IIpUEéMa JaHHbIX
no HTTP. OH He peanusyeT ayreHTHQUKaIMK caM II0 cebe, HO 3TO JIETKO HacTpauBaeTcsd Ha
YPOBHe Beb-cepBepa, KOTOPBIM ero 3amycKaeT. BBl Mo)KeTe cfieslaTh 3TO IIPAaKTUYECKHU Ha JIF060M
BeO-cepBepe, nogaepxuBariieM CGI, Tak UTO UCIIOJIb3YHTe TOT, KOTOPHIN 3HaeTe JIy4llle BCero.

3a [OIIOJIHUTe/JBLHOM HMHGOpMallMell 0 HAaCTpPOMKe ayTeHTHQUKAIMU B Apache,
NOTE obpatuTech K  JAoKyMeHTanuu:  http:/httpd.apache.org/docs/current/howto/
auth.html

GitWeb

Temepp, Korga y Bac €CTb OCHOBHOM [OCTYII Ha UTeHHe U 3allMCh M JOCTYII TOJBKO Ha YTeHHe K
BallleMy IIPO€KTY, BepOATHO, BBl 3aXOTUTe HACTPOUTH IIPOCTOM Beb-BHU3yanusaTop. Git
rocraBisgeTcd B KoMIlekTe ¢ CGI-crieHapueM, HasbIBawIuMced GitWeb, KOTOPBIN UCIIOJIB3yeTCs
IJI 3TOTO.
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projects / ,git / summary

summary | ghorlog | log | commil | commitdifi | tres

description  Unnamed repository; edit this file description’ 1o name the repositary,

TR Ben Strauk

last changas Wed, 11 Jun 2014 12:20:23 -0700 (21:20 +0200)

shortlog

2014-06-11 Carlos Martin...

2014-06-11  Vicent Mart!

20M4-06-10 Caros Martin...

2014-06-10  Wicent Mati

2014-06-10 Carlos Martin...
2014-06-08 Carlos Martin...
2014-06-08 Carlos Martin...
2014-0608 Carlos Mavtin...,
2014-06-08 Garlos Mavtin...
2014-06-08 Carlos Martin...

2014-06-08 Vicent Marti
2014-06-08 Vicent Marti
2014-06-07 Philip Keliay
2014-06-07 Philip Kellay

2014-06-07 Philip Kalley
2014-06-07 Philip Kallay

remote: update documentation sssomes | eagnHEAD | origeedevsispme |
Merge pull request #2417 from libgit2'emn/revwal k-array-fix
revwalk: more sensible array NANAIING  crgecm oy o |

Merge pull request #2416 from libgit2'cmn/tresbuilder...
pathspec: use C guards in header

treabuilder: insert sorted

remote: fix rename doca

Merge branch ‘cmn/soversion’ into development

Bump version to 0.21.0

Change SOVERSION at AP| breaks

Merge pull request #2407 from libgitdemn/remole-rename... o210
Merge pull request #2400 from phikelley/wind2_thread_fizes

React 1o review fesdback

Win32: Fix object::cache: threadmania test on xB4

Merge pull request #2408 from phkelley'wini2 test fixes

Win32: Fix difft:workdir:submodules test #2361

e | T | ! e | ande e
o | comeel | res | sosowtal
pmmi | pormeight? | jree | srapshol
pmm | porsngT | Jroy | grapwhel
REATE | Ll | e
T | el | 1o | BOMCR A
EPmmE | comp icHT | 1ree | snapshol
T | CoesicHT | 1o | BTADEhOL
[ T T T
o, | Correen| | e | anen el
EPTITE | EeryeigT | ey | anapshol
epmmt | compgt | jre | srapshol
o | poenPBIT | Jros | grapshol
AT | ESICT | e | AEAES
S | erralo] | Loy | A0OR e
epmm | gomerigT | jree | snspshol

commit

: T search:

35 git

tags

Jweeks ago  v0.21.0-re1
7 months ago v0.20.0
12 months ago v0.19.0

| comeit | ghoniog | len
I oo | ahoniog | oy
| ] | abecion | kg

14 months ago v0.18.0 | gt | phoriieg | g
2 yoars ago  vOIT.0 | gomest | ghariieg | log
2 yoars ago w0160 libgit2 v0.16.0 103 | gom | ghorieg | oy
2 years ago vi.15.0 e, | ihsnlien |
2 yoars ago vi.14.0 g | ghextiog ! g

¥ goeyii | ghertio | lbg
| pomey | ghontien | kg
| oo | alealied ' B

PucyHok 49. Be6-unmepdgetic GitWeb.

Jyears ago  v0.13.0
3 yoars ago v0.12.0
A vaars aon wil 110

Ec/ii BBI XOTHUTe IIPOBEPUTH, Kak GitWeb 6yzeT BRIIVIALeTH I Balllero IIpoeKTa, Git ImocrasiisgeTcs
C KOMaH/ION y1g OBICTPOM yCTaHOBKKM BPEMEHHOTIO 3K3eMIUIApa, eCId B Balllell CUCTeMe eCThb
JIETKOBECHBIA Beb-cepBep, TaKoM Kak lighttpd mam webrick. Ha mMammHax ¢ Linux lighttpd gacrto
YCTaHOBJIEH, II09TOMY BO3MO>KHO BBl CMOJKeTe ero 3allyCTUTh, BBIIIOJHUB git instaweb B kaTasore
¢ BallIUM IpoeKkToM. Ecii BBl Hcmosib3yeTe Mac, Leopard ItocTaBigeTcs € IIpeflyCTaHOBJIEHHBIM
Ruby, mosToMy webrick MOKeT 6BITH JIyUIIIMM BBIOOPOM. UTOOHI 3aIlyCTUTH instaweb He c ligttpd, BbI
MOJKeTe BBIIIOJITHUTE KOMaH/y C ITapaMeTpoM --httpd.

$ git instaweb --httpd=webrick
[2009-02-21 10:02:21] INFO WEBrick 1.3.1
[2009-02-21 10:02:21] INFO ruby 1.8.6 (2008-03-03) [universal-darwin9.0]

Jto 3amycTtutT cepBep HTTPD Ha mopTy 1234, 1 3aTeM 3allyCTUT Beb-Opay3ep, OTKPBITHIN HA 3TOMU
CTpaHUIle. ITO OYeHb IIpocTo. Korga BBl 3aKOHYM/IM M XOTHTE OCTAaHOBUTH CepBep, BBl MOXKeTe
3aIlyCTUTH Ty ’Ke KOMaH/y C IIapaMeTpoMm --stop:

$ git instaweb --httpd=webrick --stop

Eciii BBl XOTHUTe HMETH IIOCTOSIHHO paboTarwIluil BeO-UHTepdelic Ha cepBepe I Balllel
KOMaH/Ibl WU [JI1 IIPOeKTa C OTKPBITHIM KOJIOM Ha XOCTHHIe, BaM He0O0X0JUMO YyCTaHOBUTHL CGI-
ClleHapU¥ Ha BallleM OOBIYHOM BeO-cepBepe. B HEKOTOpPBIX AUCTPUOyTHBaAxX Linux ecTh IIakeT
gitweb, KOTOpBIM BBl MOYKeTe YCTAaHOBUTH, HCIIOJBL3yAd apt WM yum, TaK YTO BBl MOXKeTe

114



Ionpo6oBaTh CHaydasja 3TOT CIoco6. MBI pacCMOTPHUM YCTaHOBKY GitWeb BpydHyX O4YeHb
BKpaTIle. /[yIg Ha4yajia BaM HY>KHO II0JIy4UTh UCXOAHBINA Koz Git, ¢ KOTOPBIM ITocTaBiigeTcd GitWeb,
H creHepupoBaThk CGI-cIieHapHiH 110/ CBOIO CUCTEMY:

$ git clone git://git.kernel.org/pub/scm/git/git.git
$ cd git/
$ make GITWEB_PROJECTROOT="/opt/git" prefix=/usr gitweb
SUBDIR gitweb
SUBDIR ../
make[2]: ‘GIT-VERSION-FILE' is up to date.
GEN gitweb.cgi
GEN static/gitweb.js
$ sudo cp -Rf gitweb /var/www/

IToMHUTe, YTO BBl [JOJ/DKHBI yKas3aThb KOMaH/[e, IZie pacIlosIoKeHbl Ballll perto3uTopuu Git,
IIOMOIIbI0 IHepeMeHHOM GITWEB_PROJECTROOT. Temeps BBI [JOJDKHBI HACTpOUThH Apache Ha
HCII0/Ib30BaHUe 3Toro CGI-crieHapus, /IJIg 4ero BBl MOXKeTe 06aBUTh BUPTYaIbHBIN XOCT:

<VirtualHost *:80>
ServerName gitserver
DocumentRoot /var/www/gitweb
<Directory /var/www/gitweb>
Options ExecCGI +FollowSymLinks +SymLinksIfOwnerMatch
AllowOverride All
order allow,deny
Allow from all
AddHandler cgi-script cgi
DirectoryIndex gitweb.cgi
</Directory>
</VirtualHost>

IToBTOpIOCH, GitWeb MoO’KeT OBITH yCTAHOBJIEH Ha JIIOO0M BebG-cepBep, COBMeCTUMBIM ¢ CGI miu
Perl; ecsii BBI IpeilIounTaeTe UCI0JIb30BATh YTO-TO IPYyTOe, HACTPOMKaA He JO/DKHA CTaTh /I Bac
1po6sieMoii. K aToMy MOMEHTY BbI JO/DKHBI UMeTh BO3SMOXKHOCTh 3alTHU Ha http://gitserver/ mia
IIPOCMOTPA BallIKX PEIIO3UTOPHEB OHJIAWH.

GitLab

GitWeb moBosbHO-Taku IIPOCT. Ec/IM BaM Hy)KeH 60Jiee COBPeMEHHBIN, ITOTHOQYHKITMOHAIbHBIN
Git-cepBep, eCTb HECKOJIbKO peIlleHUW C OTKPBITBIM HMCXOJHBIM KOJOM, KOTOpPBIE MOZKHO
HUCII0/Ib30BaTh. Tak Kak GitLab aTo ofiMH M3 caMBbIX IIOIIYJIAPHBIX, MBI PACCMOTPHM €I0 YCTaHOBKY
U MCII0JIb30BaHHE B KayeCTBe IIpHMepa. ITO HEMHOIO CJI0XKHee, yeM GitWeb, 1 ckopee Bcero
rorpe6byeT 60JIbIIIE 06CIYKUBaHUA, HO U QYHKIIMOHAJILHOCTE TOpasgo borave.

VcTaHoBKa

GitLab — aTo Beﬁ-HpI/IJIO)KeHI/Ie Ha OCHOBe 06a3Fbl OJaHHBIX, TdK YTO €ro yCTaHOBKa HEMHOIO
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CJIOKHEH, YeM Yy HeKOTOPBIX [Ipyrux cepBepoB git. K cuyacTbio, 3TOT IIPOIlECC XOPOIIIO
3a/IOKyMEHTHPOBAH U II0/[IeP>KUBAETCS.

ECTh HeCKOJIbKO IIOLXO0J0B K ycTaHOBKe GitLab. /l11 9KOHOMUU BpeMeHH, Bbl MOYKeTe 3arpysuTh
06pas BUPTYyaJIbHOM MallIMHbI UJIU UHCTAJIATOP U3 https://bitnami.com/stack/gitlab, u monpaBUTH
KOHQUI'YpAIUIO II0]f CBOE OKpy KeHMe. [IprsaTHass BOSMO>KHOCTb, BKJIFOUeHHas Bitnami, aTo 3KkpaH
BXO/1a (LOCTYIIeH 110 Ha)KaTUIo alt-—); oH yKasbiBaeT [P-azpec ¥ JIOTUH C ITapoJieM I10 YMOJIYaHUI0
11 ycTaHOBJIeHHOTro GitLab.

Helcome to the BitMami Gitlab :
Built using Ubuntu 12.04 Cernel O-53-wirtual (tTtyz).

Yau
; and ‘hitnamil'.
FPle wiki, : _Machines for details. #

linux login: —

PucyHok 50. 9kpaH exoda supmyaavbHoll MawluHsl Bitnami GitLab.

JIJI1 BCero OCTaJbHOTO, caeayuTe HHCTPYKOUsAM GitLab Community Edition, KoTopbkle MOKHO
HauTu Ha https://gitlab.com/gitlab-org/gitlab-ce/tree/master. TaM BBl HaW[ETe IIOMOIIbL II0
ycraHoBKe GitLab mmocpezcrBoM pernentoB Chef, Ha BUpTyaibHy0 MaluHy Digital Ocean, uiu us
RPM wmiu DEB makeToOB (KOTOphIe HA MOMEHT HaIllMCAaHUS BCE eIllé HaXOAW/IUCh B 6eTa-BepCUH).
EcTb Taxxke “HeopuianbHasg” HWHCTPYKIMA 110 3amycKy GitLab Ha HecTaHZapTHBIX
OllepallMOHHBIX CHUCTeMaX K 0a3aX [JAaHHBIX, IIOJIHOCTBI) PYYHOM ClleHapU¥ YCTaHOBKU U
MHO>KEeCTBO JPYTUX TEM.

ATMUHHCTPHpPOBaHUE

AIMUHUCTPAaTUBHBIN HHTepdelic GitLab mocTyiieH yepes Be6. IIpocTo HalpaBbTe Balll Opaysep Ha
uMa wiad IP-azpec xocta, rme ycraHoBseH GitLab, u BoauTe Kak agMHUHHCTpaTop. HMmsa
I10J1b30BaTeJIsI II0 YMOJIYaHuio admin@local.host, maposb 1o ymosganuto 5Sivel!fe (Bac mormpocar
U3MEHUTH UX IIPU BXOJe). Bolg, Ha)KMHUTe UKOHKY “ATMUHUCTPaTHUBHAs 30Ha” B MEHIO CIIpaBa U
CBEPXY.
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Admin Area

PucyHok 51. ITyHKkm “AdmuHucmpamueHas 3o0Ha” 8 meHo GitLab.

ITosip30BaTe I

ITosib3oBaTesu B GitLab — 3To yuéTHBIe 3aIllMCH, COOTBETCTBYIOIIME JIIOIM. I10JIb30BaTEIbCKIE
Y4ETHBIE 3allUCH He O4YeHb CJIOKHBI; B OCHOBHOM 3TO Habop IlepCcOHAJIbHOM HMHQOpMaIuHy,
IIPUKPEIJIEHHBIM K MMeHU. Y Ka)K[0ro I10Jb30BaTesd €CThb NMPOCTPAHCTBO MMEH, JIOTUUECKHU
TPYIIIUpYIOIIee IIPOEKTHI JaHHOTO IT0Ib30BaTe 1. EC/IM y II0JIb30BaTe I jane ecTh IIPOEKT project,

ajipec aToro Ipoekra 6yzeT http://server/jane/project.

= Admin Arca

Active 38

tad,
[+

PucyHok 52. 9xkpaH ynpasaeHua noavdosamensmu GitLab.

yﬂaﬂeHI/Ie II0JIb30BaTeIsI MOKeT OBITH BBIIIOJTHEHO ABYMsL CIIocobaMm.

Administrator [T 15 you!

admin@example.com

Batsy Rutharford 1l

markngiedneriangworth.oiz

Brenden Hayes

aney_dubuque@carmiers_biz

Cassandra Kilback

catlerina@hear.com

Cathryn Leffler DVM
desmond@crooks.ca

Cecil Medhurst

RileedSglower.co.uk

v, Joany Fisher
milan@huels.us

b Jazmin Sipes

ulieturmer@leannon. co.uk

Overview

Hame

Edit

Edit

Edit

Edit

Edit

“bJIOKHpOBaHUe”

(“Blocking”) mosib3oBaTesd 3ampeliaeT eMy Bxof B GitLab, HO Bce JaHHBIe B eT0 IIPOCTPAHCTBE
HMeH COXPaHSITCd, U KOMMMUTHI, IIOJIIMCaHHbIe 3TUM I10JIb30BaTeseM, OyAyT yKasblBaTh Ha €ro

IIPOQUIIB.

“PaspyireHue” (“Destroying”) mojb3oBaTesis, C APyroi CTOPOHLI, IIOJIHOCTBIO YAaIdeT ero us 6assl
INAaHHBIX U GaiyIoBOM CUCTeMBI. Bce IIPOEKTHI U JaHHBIE B €I0 IIPOCTPAaHCTBE UMEH YAAIAI0TCA, KaK
U BCe NIpHHaJIe)xalyde eMy Ipymisl. KoHeqHo, 3TUM 60Jjiee IIOCTOSSHHBIM M PaspyLIMTeIbHBIM

IeVICTBUEM II0JIb3YIOTCS peke.
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I'pynnsr

I'pymmsl GitLab — 3TO KOJIJIeKIIHA IIPOEKTOB C yKasaHueM TOro, KakK II0JIb30BaTesIH II0JIy4arT K
HUM JocTyIl. Kajkgas rpyIina uMeeT IIPOCTPaHCTBO UMEH IIPOEKTOB (TakK ke KaK U I10JIb30BaTesIN),
TaK 4YTO eCJM B Irpymme training ecTh IpoeKT materials, ero aapec 6ymeT http://server/training/
materials.

= GitLab.org v B '..

Group Aclivily Labels Milestones |ssues BS01  Merge Requests 7 Members  Contribulian Analytic

A4

@gitlab-org e

Open source soltware to collaberate on code

Laave group & Global =
All Projects Shared Project Filier by name Last updaied

kubernetes-gitlab-dema

ey ebogmant Kit
e with GitLab Rails develepment

K
Idea 1o Production GitLab Deme running on Kubernates @
omnitus-gitlab @
This project creates full-stack platform-specific downloadable packages for GitLab,
i rise Edition

9 GitLab Enterprise Edition @

3 pitlab-shell @
55H access and reposiiony management app for Gatlab

gitlab-ci-multi-runner
GilLab Runnor 2 @

PucyHok 53. IxkpaH ynpasaeHusa epynnamu GitLab.

Kaxzmas rpyIiia cBg3aHa C II0JIb30BaTe/ISIMM, Ka’KAbIM U3 KOTOPBIX MMeeT YpPOBEHBb OCTyIIa K
IIpOeKTaM TPYIIIbI U K caMoi rpy1irne. OH pasHUTc oT “Tocta” (“Guest”, TOJIbKO IIpo6JIeMbl U YaT)
Io “Bmagesnbria” (“Owner”, IOJHBINM KOHTPOJIbL HAJ TPYHIION, €€ WwieHaMU U IpPOeKTaMu). TUIIBI
paspelleHul CIUINKOM OOIIMPHBI, UTOOBI IIEPEUYMCIATh UX 3[eCh, HO Ha 3KpaHe yIIpaBJIeHUSA
GitLab ecTs 110os1e3Has CChLJIKA C OIIMCAHUEM.

IIpoexTsI

[IpoekTt GitLab 1@IpUMepHO COOTBETCTBYET OZHOMY git-pemo3suTopur. KasKAbld IIpOeKT
IIPUHA/JIE)KUT OJHOMY IIPOCTPAHCTBY UMEH, IPYIIIIOBOMY MJIH I10J1b30BaTeJILCKOMY. EC/IM IIpoeKT
IIPUHA/JIE)KUT I10JIb30BaTeII0, Bilafiesiel] KOHTPOJIMPYeT, KTO HMMeeT NOCTYII K IIPOeKTY; eC/IHd
IIPOEKT IIPUHAJIESKUT I'PYIIIIe, JeMCTBYIOT I'PYIIIIOBEIe YPOBHH JOCTYIIA [JI II0JIb30BaTeJIeH.

Ka’k/pIl IPOEKT TaK)Ke MMeeT YPOBEeHb BUIMMOCTH, KOTOPHIM KOHTPOJIHUPYET, KTO UMeeT TOCTYII
Ha YTeHUe CTPaHMUI] IIpoeKTa WU peno3uTopus. Eciu mpoekT IIpusamtyslil (Private), Biazeer]
IOJDKEH SIBHO JJaTh JOCTYII HAa YTeHHe OT/e/IbHBIM I10JIb30BaTeIIM. BHympeHHull (Internal) mpoeKT
BUJIeH JII060MY BoIeAIeMy Itoyb3oBaTesto GitLab, a IIy6auunstii (Public) IpOEKT BUAUM BCEM.
JTO OTHOCHUTCS KaK K oCTyIry git “fetch”, Tak U K LOCTYIly K IIPOEKTY depes3 Beb-uHTepderic.

XyKH

GitLab BKiIIOYaeT MOAJEPIKKY XYKOB (IlepeXBaTYMKOB, hooks) Ha ypoBHe IIPOEKTOB MU BCeH
cucTeMBbl. B 000MX ciydadx, KOIZa IIPOUCXOAUT HEKOTOpoe CoOBITHe, cepBep GitLab BhINIOJIHSET

118


http://server/training/materials
http://server/training/materials

3arrpoc HTTP POST ¢ ocMbicsieHHBIM JSON-coiepsKaHHEeM. ITO OTVIMYHBIN CII0C06 COeTUHUTD BalllA
git-pernosuTopuu U MHCTA/LILIUI0 GitLab ¢ aBTOMaTHKOU MHQPaCTPYKTYyphl pa3spaboTKU, TaKOU
KakK cepBepa HelIpepbIBHOM UHTETPAIlH, KOMHAThI YaTOB MJIM HHCTPYMEHTHI JIeTLIOS.

ba3oBoe ucnojIib30BaHue

ITepBoe, yero BBl 3axoTuTe OT GitLab, 3T0 co3gaTh HOBBIM IIPOEKT. ITO JOCTUTaeTCs HaKaTueM
MKOHKHU “+” Ha IaHeJH MHCTPYMEHTOB. ByAyT 3allpoIleHbl UM IIPOEKTa, IIPOCTPAHCTBO MMEH,
KOTOPOMY OH [OJDKeH IIPHHAJIeKaTh, U YPOBEHb BUAVMOCTH. LOJIBIIIMHCTBO M3 3THUX HACTPOEK
MO>KHO IIOTOM HM3MEHUTHL uYepe3 HHTepdelic HacTpoek. Haxxkmure “CosmaTh IpoekT” (“Create
Project”), 4T0ObI 3aKOHUYUTD.

Korza mmpoeKT co3zaH, Bbl, HaBEpHOE, 3aX0TUTEe COeJUHUTH €ro C JIOKaJIbHBIM git-perio3suTopueM.
Ka’>XIpIi IIpOeKT MOXKeT OBITE AocTymeH yepe3 HTTPS mium SSH, KaKbIi1 U3 KOTOPBIX MOXKET OBITH
UCII0JIb30BaH [UIA YKasaHUs yAaJléHHOro penosuropusd. Azxpeca (URL) BUAMMEBI HaBepxy
JOMalllHel CTPaHWIIBI IIpoeKTa. /IS CYIeCTBYIOIEro JIOKAJbHOIO PeIlO3UTOPHS, CIeAyIoIas
KOMaH/Ia Co3/acT yAaJEHHBIN PeII03UTOPUM ¢ UMeHeM gitlab 1 pasMmellleHrueM Ha cepBepe:

$ git remote add gitlab https://server/namespace/project.git
Ec/v y Bac HeT JIOKaJIbHOTO PEeII03UTOPHSL, MOYKHO IIPOCTO C/iejIaTh ero:
$ git clone https://server/namespace/project.git

Be6-vHTepdeiic JaéT HOCTYII K HeCKOJILKUM II0JIE3HBIM BHUAM CaMOTI0 PeIlo3UuTOopud. /loMalltHgsa
CTpaHMUIa KaK[0ro IIpoeKTa II0Ka3blBaeT HeJaBHIOI aKTUBHOCTb, a CCHLIKM HaBepXy BeAyT Ha
CIIMCOK (alsIoB IIpoeKTa U )KypHaia KOMMUTOB.

CoBMmecTHas pabora

CaMbIii IIPOCTOM MeTOJ, COBMEeCTHOM paboTel Haj IpoekToM GitLab — 3To BbIaua Apyromy
I10JIb30BaTeJII0 IIPAMOIO JOCTyIla Ha 3amuch (push) B git-pernosuTopuu. Brl MokeTe [06aBUTh
I10J1b30BaTeJIs B IIPOEKT B paszesie “YuacTHUKU” (“Members”) HaCTpOeK IIPOeKTa, yKa3aB YPOBEHb
mocryna (YpoBHH [OCTyIla KpaTKO o0O0CyXpaauck B ['pymier). Ilogydasd ypoBeHBb [OCTyIIa
“PagpaboTuuk” (“Developer”) wjum BhIllle, II0Jb30BaTeJIb MOKeT HEeBO30OpaHHO OTChLIATH CBOU
KOMMHMTEI M BETKH HEIIOCPeCTBEHHO B PEIIO3SUTOPHM.

Apyroii, 6osiee pas3oOILIEHHBIN CIIOCO6 COBMECTHONM paboThl — HCIIOJIb30BaHME 3allpOCOB Ha
causgHUe (merge requests). 3Ta BOSMOKHOCTD I103BOJIA€T JIF0O0OMY I10/Ib30BaTeJII0, KOTOPBIM BUIUT
IIPOEKT, BHOCUTH CBOM BKJIAJ IIOJKOHTPOJILHBIM CII0CO60M. ITo1b30BaTe N C IPSMBIM JOCTYIIOM
MOTYT IIPOCTO CO3/iaTh BETKY, 0TOCJIAaTh B He€é KOMMMTHI U OTKPBITH 3allpOC Ha CIAUSHUE U3 UX
BeTKHU 00paTHO B master WM JIt06YI0 APYIyIO BeTKY. [losib3oBaTeu 6e3 OCTyIla Ha 3allUCh MOIYT
“@opkHYTH” pemosuTopuil (“fork”, co3gaTh COGCTBEHHYI0 KOIIMIO), OTIIPAaBUTH KOMMHUTEL B amy
KOIIMI0 U OTKpPBITH 3aIIpOC Ha CAUsSHUE U3 UX GopKa 0OpaTHO B OCHOBHOM IIPOEKT. ITa MOJesb
II03BOJISIET BJIa/lesIbIly IIOJITHOCTBE) KOHTPOJIMPOBATh, UTO IIOIIaflaeT B PEIIO3UTOPUU M KOIZa,
IIPMHUMAa IIOMOIIb OT HeZJOBePeHHBIX I10/Ib30BaTeIel.
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3ampockl Ha CIUSHYE U IIPo6seMBI (issues) 9T0O OCHOBHBIE eUHUIIBI JOJITOKUBYIIIUX TUCKYCCHH B
GitLab. Kaxzaplii s3allpoC Ha C/IWSHHE [OIIyCKaeT IIOCTPOYHOE O0OCYyK[IeHHe IIpefjaraemMoro
usMeHeHUs (IIoAgep KyBasg O00JIeTUEHHOE peljeH3upoBaHWe KoOJa), paBHO KakK UM oOIiee
obcyxmeHre. I Te U pyrue MOTYT IPHUCBAWBATHCS I10JIb30BaTesIM WM OPraHU30BBIBATHCS B
BexH (milestones).

MBI B OCHOBHOM COCPeIOTOUMJINCE Ha yacTsax GitLab, cBsI3aHHBIX C git, HO 3TO — JJOBOJILHO 3peJIasi
CHUCTEMa, U OHa IIPeOCTABJIIET MHOTO JPYTHX BO3MO’KHOCTEH, ITOMOTAIOIIUX Balllell KOMaHje
paboTaTh COBMECTHO, HAllpUMep BUKHU-CTPAHUIIHI IS IPOEKTOB M HHCTPYMEHTHI ITOMIEPIKKU
cucteMbl. OTHO U3 ITpeuMyIecTB GitLab B ToM, YTO0, OfHa>KBI 3aIIyCTUB U HAaCTPOUB CEPBep, BaM
penKo MOPUAETCI M3MEHSTh KOHQUIYpallMI0 MJIM 3aXOJUTh Ha Hero 10 SSH; GOJIBIIMHCTBO
aIMHHHUCTPATHBHBIX U IT0JIb30BaTEIbCKHUX IEHCTBUHA MOKHO BBITIOJIHATE Yepe3 Be6-6paysep.

Git-XOCTHHT

Ecyii BBl He XOTUTeE CBSI3BIBATHCSI CO BCel paboTOM 10 ycTaHOBKe co6cTBeHHOTO Git-cepBepa, y Bac
eCTh HEeCKOJIbKO BapHaHTOB pa3MellleHHsl BalmMuxX Git-TIpoeKTOB Ha BHEIIHUX CIelHaJbHbIX
XOCTHHT caWTaX. JTO IIpefloCTaBJsIeT MHOYKECTBO IIPEHMYINECTB: Ha XOCTHHI calTe OOBIYHO
MO>KHO OBICTPO HAaCTPOUTH U 3aIlyCTUTH IIPOEKT, U He TpeGyeTcss HUKAKOI0 MOHHUTOPHMHTA MU
MIO/ITeP>KKU cepBepa. /lake ecsIv Bl YCTAHOBUJIM U 3aIlyCTHJIM CBOM COOGCTBEHHBIN BHYTPEeHHUU
cepBep, BBl MOYKETe 3aXOTeTh UCIIOIb30BaTh IIYOJIMYHBIN XOCTHUHT CAaWT JjIs Balllero OTKPBLITOTO
KOZia — OOGBIYHO COO0OIIeCTBY OTKPBITOTO KO/Ia TaK GYyZeT IPoIlle Bac HAUTH U IIOMOYb.

B HamM gHU y Bac eCTh OTPOMHOE KOJIMYeCTBO BapHMaHTOB XOCTHMHIA HAa BBIOOpP, BCE CO CBOUMU
IIpeuMyIecTBaMU U HeZlocTaTKaMH. YTOOBI YBUETh aKTyaJIbHBINM CIIHCOK, IPOBEPhTE CTPAHUILY
GitHosting B maBHOM BUKHU Git: https://git.wiki.kernel.org/index.php/GitHosting

Mpsl B leTasrax paccMoTpuM GitHub B GitHub, Tak Kak 9T0 KpyITHe MUY Git-XOCTUHT U BaM MOJKET
IIOHA/00UTHCS B3aUMOJEUCTBOBATh C IIPOEKTaMU, XOCTIIIIUMUCI Ha HEM, HO eCTh U MHOKECTBO
IOPYTUX, eCJIH BBl He XOTUTE yCTaHaBJIUBATh CBOH Git-cepBep.

3aK/JIloUeHHue

CylecTByeT HECKOJIbKO BapHaHTOB ITOJIyYeHHUs yAaI€HHOro Git-perno3uTopus, YTOOHI IIPUHATH
yJdacTHhe B COBMECTHOM ITPOeKTe WU II0/IeINTHCSI CBOMMH HapaboTKaMHU.

3aIyCcK CBOEro cepsepa HaéT IOJIHBINM KOHTPOJIb U II03BOJIAET 3allyCKaTh ero 3a BalllUM CeTeBbIM
9KpaHOM, HO TaKOH cepBep OOBIYHO TpebyeT 3HAUYUTEJHLHOIO BpeMeHU Ha HACTPOUKy U
IOJJep>KKy. B ciyyae pasMellleHUsI [JaHHBIX Ha XOCTHHIEe, €ro IIPOCTO HAaCTPOUTb U
IIO/ilep>KUBaTh; OJJHAKO BaM He06X0MMO UMeTh BO3MOKHOCTh XPaHUTH KOJI Ha UYyKOM CepBepe,
a HeKOTOphle OPraHU3all 3TOT0 He II03BOJIAIOT.

BLIﬁOp penieHnd Uik COUeTaHHAd pEIlIeHHfI, KOTOpoe HO,II;OIZ,Z[ET BaM U Ballleu OpraHHU3aInuu, He
JOJI’KEH BBI3BAThb Sany,I[HEHI/IfL

120


https://git.wiki.kernel.org/index.php/GitHosting

PacunpeneneHHBIN Git

Temepb, KorJja Bhl 003aBeJIMCh HAaCTPOEHHBIM yAaJIeHHBIM Git-pelo3uTopHeM, T.e. MeCTOM, I7ie
pa3paboOTUMKKA MOTYT OOMEHHBATHCI CBOMM KOIOM, a TAaK)Ke IT03HAKOMUIJIMCHL C OCHOBHBIMU
KoMaHmaMu Git 11 JIOKaJIbHOM PabOThI, MBI PAacCMOTPUM, KaK 3aieHiICTBOBAaTh HEKOTOpbIE
pacripefieIEHHEBIe paboyle IIPOIlecChl, IpeiaraemMsole Git.

B aToi maBe MBI paccCMOTpHM paboTy ¢ Git B pacmpefieIEHHOUN cpefie KaK B POJIM PSZOBOTO
paspaboTumKa, TaK U B POJIM CUCTEMHOI0 HHTerpaTopa. To eCTh Bbl HAYyYUTECh YCIIEIITHO BHOCUTD
CBOM KO/JI B IIPOEKT, JieJiasi 3T0 KaK MO>KHO 60Jiee IIPOCTO U JJIs1 BAcC, U JIJIA BJajiesblla IIPOeKTa, a
TaK)Ke Hay4UTeCh TOMY, KaK COIIPOBOXK/ATh IIPOEKTHI, B pab0oTe B KOTOPBIX yIaCTBYeT MHOKECTBO
paspaboTUYHKOB.

PacnpepesieHHbIN pad04Yuil MpoIecc

B ominuyne OT IJeHTpaInu30BaHHBIX CUCTeM KOHTpoJid Bepcuit (IICKB), paciipefesieHHas IIpUpoza
Git mosBoJiseT 6osiee THOKO B3aMMOJENMCTBOBAThH paspaboTyMKaM B paMKaxX IIpoeKkTa. B
LIeHTPaIM30BaHHbBIX CUCTeMaxX KaKIbIX pa3pab0oTUMK IIpe/icTaBJisieT CO60M y3esl, KOTOPHIM 6oslee
WU MeHee OJMHAKOBO B3aWMOJEMNCTBYeT C I[eHTpaJbHBIM XaboMm. OmHako, B Git KaKIbI
paspaboTUYMK 3TO U y3esJ U Xab, TO eCTh KaKAbIM paspabOTUUK MOXKeT KaK OTIIPAJIATh KO B
OpyTHe peIro3sUTOPHUU, TaK U IIOALep KUBATh IIYOJIUYHBIM PEIOSUTOPUN, B KOTOPBIN Ipyrue
paspaboTUMKU CMOTYT OTIIPABJISATH CBOM KOJ, B35B €Tr0 3a OCHOBY. ITO IIpe/l0oCTaBJIsIeT OTPOMHOe
KOJIMYeCTBO BapHallui /i1 OpraHu3aliuy paboyero mporiecca Haji IIPOeKTOM /WU [IJI1 KOMaH/bL.
MeI pacckakeM 06 0CHOBHBIX ITapafirMax, OTpakarolux IIPeruMyIecTB0 THOKOCTH Git. Ta ke MBI
paccCMOTPUM CHJIbHBIEe U Cjabble CTOPOHBI Ka’KIOM M3 HUX; BBl CMOJKeTe BBIOpaTh Haubosee
TIOIXO/IAIITYI0 WJIY I103aMMCTBOBAaTh HE0OX0{UMble GYHKITUHU Cpa3y U3 HECKOJIbKUX.

ITenTpau3oBaHHBIN pabo4uii mpouecc

B IeHTpaJM30BaHHBIX CHCTeMaX KakK IIpaBHJIO IIPUCYTCTBYeT TOJIBKO OJHAa MOJeJb
B3aUMO/IENICTBUS - IleHTPaIM30BaHHbBIN pabouuii mporiecc. IleHTpaJbHBIN Xab MIN PeIio3uTOPUU
MOJXKeT IIPHMHHMAaThb KOJ, a BCe OCTaJbHble CHHXPOHUSHUPYIOT CBOIO paboTy C HUM. Bce
paspaboTUUKHU SIBJIAI0TCS y3/IaMU (I101b30BaTe/IIMU Xaba) U CHHXPOHU3UPYIOTCA TOJIBKO C HUM.
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PucyHok 54. IleHmpaau3zo8aHHbwlil pabouuil npouyecc.

JTO O3HayaeT, YTO eC/JM JBa pa3paboTYMKa CKJIOHUPYIOT PeIlO3SUTOPHH U KaKAbIF BHeCeT
U3MeHEeHUs, TO IIepBBIM M3 HUX CMOJKET OTIIPaBUTh CBOM H3MeHEHUs B PeNO3UTOpUM 6e3
mpo6sieM. BTopoii pa3paboTuuK JO/DKeH CIUTh U3MeHeHHUs], c/leJIJaHHble IIEPBBIM pa3paboTUNKOM,
4uTOOBI N36eKaTh UX Iepe3anyCh BO BpeMs OTIIPaBKHU Ha cepBep. ITa KOHIEeNIIUS BepHa KakK /g
Git, Tak u 1 Subversion (viu sr0601 [[CKB), v ipekpacHo paboraeT B Git.

Ecoin B Ballled opraHHU3aliiy WU KOMaHJle YK€ HCIO0JIb3yeTCs IleHTpaM30BaHHBIM pabouui
IIpoIlecc, TO BaM HUYEr0 He HY)XHO MeHAThb /i1 paboThl ¢ Git. /locTaTOYHO CO3[aTh OLUH
perosuTopuii U IIpefoCTaBUTh KaKJOMy 4leHy KOMaHAbl push mocTym; Git He II03BOJIMT
Imepes3arycaTb U3MeHeHUs, CAe/laHHbIe IpyruMu. IIpeamnosrokuM, /DKoH U /PKecCUKa HAYUHAKOT
paboTaTh HaJ IIPOEKTOM OJHOBpPEMeHHO. /[PKOH BHOCUT U3MEeHEeHHUs U OTIpaBJisieT UX Ha cepBep.
3aTteMm /lKeccuKa IIBITAeTCAd OTIIPABUTHL CBOM M3MEHEHHs, HO CepBep HUX OTKJIOHdAeT. CepBep
COO00IIaeT, UYTO OHA IIbITAeTCd OTIIPABUTh U3MEHEHUs He UCII0JIb3Yys MeTo/ia IIepeMOTKHU BIlepes, 1
OHa He CMOJKeT 3TO CAeJsaTh II0Ka He IIOJYYUT BCe HOBBIE i1 He€ M3MEeHeHUsS U He COJIbET HUX.
Takol pabouuii Ipoliecc IIpUBJIeKaeT OOJIBIIMHCTBO JIFOJIeH, TaK KaK peaju3yeT Iapajurmy, C
KOTOPOH OHH y>Ke 3HAKOMBI.

Tako¥ moAX0J MPUMEHHUM He TOJHKO K HeOGOJBIIUM KoMaHAaM. HCII0JIb3ysl MO/iesIb BeTBJIEHHUS
Git, coTHH pa3pabOTUYMKOB MOTYT OHOBPEMEHHO PaboTaTh HAJ OTHUM IIPOEKTOM, UCIIOJIb3Ys IPH
3TOM JIECSITKU BETOK.

Pa6ouuii mpoiecc ¢ MeHe >KepoM I10 UHTerpanuu

Tak xak Git JoIlycKaeT HCII0JIb30BaHHe HECKOJBKHUX yAaJeHHBIX PeIllo3UTOPHEB, TO CTAHOBUTCSA
BO3MOXHBIM OpraHU3alyg pabouyero IIpoliecca, Ife KaKAblM paspab0TyUK HMeeT IOCTYIl Ha
3alKCh B CBOU ITyOJIMYHBINA PeIllO3UTOPUI U JOCTYII HAa UTeHHe KO BCEM OCTaJIbHBIM. IIpy TakoM
ClleHapUU OOBIYHO CYyIlleCTBYeT KaHOHUYECKUM pello3UTOPHUM, KOTOPBIM IIpe/CcTaBJigeT COO0M
“opuIIaNbHBIN” IIPOEKT. /11 OTIIPaBKU CBOMX HapabOTOK B 3TOT IIPOEKT CJefyeT CO3[aThb ero
KJIOH U OTIIPaBUTh HM3MeHEeHUs B Hero. 3aTeM BBl OTIIpaBJIsieTe 3allpoC Ha C/AWSHUE BalllUX
U3MeHEeHUH COIIPOBOKJAI0IlleMy OCHOBHOIO IIpOeKTa. B cBOI0 oyepeb OH MOKeT J06ABUTh Balll
perosuTopruil KakK YyJaJIleHHBIM, IIPOTeCTUPOBaTh Ballld H3MeHEeHUs JIOKaJbHO, CIUTh UX B
COOTBETCTBYIOILIYI0 BeTKY M OTIIPaBUTb B OCHOBHOM penosuTopuil. IIpormecc paboTtaeT B
CJIeIyIOIlel II0C/IeI0BAaTEIbHOCTH (CMOTPHU Pabounii IIpo1iecc ¢ MeHe/[pKepoM 110 UHTerpaliim.):
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ConpoBOXKAIOIUI IIPOEKTa OTIIPaBJ/IsgeT U3SMeHEeHUs B CBOM ITyOJIMYHBINA PeIIOSUTOPHUM.
Y4YacTHUK KJIOHHPYET 3TOT PEIIOSUTOPHM M BHOCUT M3MEHEeHMs.
Y4acTHHUK OTIIpaBJIsieT CBOU U3SMEHEHUS B CBOM IIyOJIMUYHBIN PEIIOSUTOPHUMA.

VuacTHHUK OTIIPABJIAET ITMCHbMO COIIPOBOXKIAIOIIEMY C 3aIIpOCOM Ha CIUAHHE H3MEeHEeHUU.

SR

COIPOBOXKIAIONIUM M06aBjsieT PENO3UTOPUN yYyacTHHKA KaK VJaJeHHBIH U CIUBaeT
W3MeHeHUsI JIOKaJIbHO

6. COIIPOBOXKIAIOIIIUM OTIIPABJISAET CIMThIE U3MEHEeHHsI B OCHOBHOM PEeIIO3SUTOPHH.

blessed
repository

developer developer

public public

integration developer developer
manager private private

PucyHok 55. Pabouuil npouecc ¢ MeHedHcepoM o UHmezpayull.

JTO [IOCTaTOUYHO PpaCIpOCTpaHEHHBIM BHJ, OpraHU3aruu pabodyero mporjecca, B KOTOPOM
UCIIOJIb3YIOTCI Xabbl, Takue KakK GitHub mau GitLab, re jsierko co3maTh CBOM PEIlO3UTOPHUM KakK
OTBeTBJIeHHE ImpoeKTa (QOpK) U OTHPaBUTH TyAa CBOM H3MeHeHUs. OJHUM H3 OCHOBHBIX
IIPEUMYIIeCTB 3TOr0 IIOAXOJa SBJSETCI TO, YTO BBl MOYKeTe IIPOJ0J/DKaTh paboTaTh, a
COIIPOBOYKJAIOITUIT OCHOBHOIO PEIO3UTOPHUS MOJKeT CJIUTh Ballld M3MEeHEeHHUs B Jr060e BpeMsl.
VYacTHUKHU He JOJDKHBI )KJaTh II0Ka OCHOBHOM IIPOEKT IIPUMeET UX U3MEHEeHUS - KaK/IbIH MOYKET
paboTaTh B CBOEM TeMIIe.

Pa6oumnii nmponecc ¢ [UKTaTopoM u JleiTeHaHTaMHU

JTO BapuaHT OpraHU3alu pabouero IIporecca ¢ UCII0JIb30BaHUEM HEeCKOJIbKUX Pell03UTopHeB. B
OCHOBHOM TaKOM IIO/IXOJi HCIIOJIb3yeCd Ha OIPOMHBIX IIPOeKTaX, HAaCYUTHIBAKOIWX COTHHU
YYaCTHUKOB; CaMbI¥ HM3BECTHBIA IIpUMep - AApo Linux. JleiTeHaHTHI - 3TO HMHTEerpaljiOHHbIE
MeHe/)Kephl, KOTOphble 0TBEYaroT 3a OTHAeJIbHbIe YaCTU PEeIo3SUTOPUA. Y BCeX JIEMTeHAHTOB eCThb
CBOM HHTerpallMOHHBINA MeHeJpKep, KOTOPHIM Ha3bIBaeTCs [A00poyKesaTeJbHBIM [IUKTATOPOM.
PerosuTopuil [06poO’KesaTeJIbHOIO [AUKTAaTOpa BBICTYIIaeT KaK I9TaJIOHHBIM, OTKyjAa BCe
Y4YaCTHUKH IIpoIlecca JOJDKHBI II0JydaTh M3MeHeHUd. IIporjecc paboTaeT caeAyroIluM 06pasoM
(cmoTpu Pabouwnii riporiecc ¢ 7o6porKeaTeJTbHBIM JUKTaTOPOM.):

1. O6BIUHBIEe Pa3pabOTUUKK PabOTAaIT B CBOHUX TeMaTHUeCKUX BeTKax U IepebasupyroT CBOIO
paboTy OTHOCUTEILHO master BeTKU. BeTka master - 3T0 BeTKa IUKTaToOpa.

2. JleiTeHaHTHl CIUBAXT U3MEHEHHUs U3 TeMaTH4YeCKHUX BETOK pPaspab0TYMKOB B CBOU BETKU
master.

3. [LI/IKTaTOp C/IMBaeT U3MeHeHMs U3 master BETOK JIENTEHAaHTOB B CBOIO BeTKy master.

4, ,Z[I/IKTaTOp OTIIPaBJIAET CBOIO master BETKY B 3TaJIOHHBIA peHOSHTopHﬁ, yTOOBI BCE OCTAJIbHbBIE
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MOLJIU ITepe6asupoBaTh CBOI Pab0Ty Ha OCHOBAaHUU HeE.

: blessed
dictator repository

developer developer developer
public public public

PucyHok 56. Pabouuil npouecc ¢ 006poxce1amesbHbIM OUKMAMOPOM.

Taxoit BUZ, opraHU3aIiuu paboyero mporecca He SIBsIeTCS 00BIYHBIM, HO MOKET OBITh IPUMeHEeH
K O4YeHb O0JIBIINM IPOeKTaM KN B CUJIBHO HEPapXUYHOU cpejie. ITO II03BOJIIET JUAEPY IIpoeKTa
(muKTaTOpPYy) EesIerupoBaTh OO0JBIIYI0 YaCcTh PaboThl U cOOUpaTh O0JIbIINE ITOAMHOKeCTBa KO/ia B
Pa3IMYHBIX TOYKAX 10 TOr0 KaK OHU OYIyT UHTEIPHUPOBAHBL.

HUToru

JTo HauboJIee YaCTO UCHOIb3yeMble II0IX0/bI B OpraHu3aIiii pabodero mpoiiecca Ha OCHOBAaHUH
pacupefieJIeHHBIX CHCTeM, TaKuxX Kak Git. Ho, kak Bbl MOKeTe BUJIETb, CYII[eCTBYeT MHOKEeCTBO
Pa3/IMUHBIX pelleHUM i1 OpraHu3auy pabouero mpoijecca B peasbHBIX IIpoekTax. Temeps,
KOI7Ila BBI OIIpeJeJIMJINCh C KOMOWMHaIuel pabouyuXx IIPOIeccOoB, MBI PacCMOTPUM psif Gosee
KOHKPEeTHBIX IIPUMEPOB KaK HCIOJIb30BaTh OCHOBHBIE POJIM B pasJHYHBIX IIpolleccaX. B
CJIeflyIoIleM pa3sjiejie Bbl y3HaeTe 0 HEKOTOPHIX OCHOBHBIX MO/IeJISIX, OITMCBHIBAIOIIUX IIPOIiecc
y4acTus B IIPOEKTe.

YyacTHue B IPOeKTe

Kak MMeHHO y4acTBOBaTh B IIPOEKTe - OIIMCATh CJI0XKHO, TaK KaK CYI[eCTByeT OYeHb MHOTO
PpasIMYHBIX BapHaIllui Kak 3To AesaTh. Tak Kak Git oueHb r'H60K, JIFO MOTYT U pab0Tar0T BMecTe
1o pasHoMmy. OTciofjla M IIpoGsieMa OIMCAHHUS y4aCTHUS B IIPOEKTe - BCe IIPOEKTHI pasHEIe.
[lepeMeHHBIMH 37IeCh SBJIAIOTCS: KOJIMYECTBO AKTUBHBIX YYaCTHHUKOB, BBIOpDAHHBINM pabouuit
IIpoIlecc, IIpaBa /oCTyIIa ¥, BO3MO>KHO, MeTOJ] OpPTaHHU3aI[H BHECEHUs BKJIA/[a B IIPOEKT U3 BHE.

IlepBasg IlepeMeHHass - KOJHWYeCTBO AKTUBHBIX YYaCTHUKOB - II0/[padyMeBaeT KOJIHMYeCTBO
I10JIb30BaTesel, KOTOPOble aKTHBHO OTIIPABJISTIOT CBOM KOJ| B IIPOEKT U KaK YacTO OHU 3TO /IeJIal0T.
B GOJILITMHCTBE CJIy4aeB Yy Bac [[Ba WJIMU TPHU pa3paboTumKa, KOTOPHIE IeIaloT II0 HeCKOJIHKO
KOMMUTOB B JleHb WJIM MeHbIlle, eCIH pedb HIET O BSUIOTEKYIIMX IIpoeKTaxX. B GOJbIIHMX
KOMIIAaHUSIX HJIM IIPOeKTaX KOJIMYECTBO pPa3pabOTUMKOB MOXKET HCUHCIATHCS THICIUaMHU C
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COTHSMH ThICSY KOMMHUTOB B JIeHb. ITO O4eHb Ba)KHO, TaK KaK IIPU yBeJIWUYeHHUH KOJUYecTBa
pa3paboTYMKOB BBl CTAJIKHBAaeTeCh CO BCE GOJBIIMM KOJUYECTBOM IIPO6JIeM, CBS3aHHBIX CO
BCTPawBaHUEM WJIH CJIMSTHHEM HOBOTO Kofia. I3MeHeHUs1, KOTOpble BBl OTIIPABJIsIeTe, MOTYT GBITH
IIpU3HAHbl YCTApeBIIMMHUM MJIH OBITH CEepbE3HO 3aTPOHYTHIMH YyKe IIPpUMeHeHHBIMU
M3MeHEeHUSIMH, II0Ka Balllk 0’KUJaIn ol06peHus. Kak B TaKOM CiIydae MOKHO GBITH YBEpEHHBIM,
YTO BaIll KOJ KOHCUCTEHTEH U aKTyaJleH, a Balllkd KOMMUTBI BaTHUHbI?

Ciepyroliad IepeMeHHas - 3TO UCII0JIb3yeMbll pabouunii mmpoliecc. lleHTpasr3oBaH v pabouunii
Iporecc U 06J1alal0T JIM BCe paspabOTYMKU OJHUHAKOBBIMHU IIpaBaMH Ha 3alKCh B OCHOBHYIO
BeTKy pa3paboTku? CyllecTByeT JIM MeHe[pKep II0 MHTerpallid WU COIPOBOXKAAIIUM, KTO
IIpoBeseT BCe IIaTYM? Bce JIM IIaTYM IPOBEPAIOTCA APYTHMHU pPaspabOTYMKaMU MU IIPOXOIAT
ofobpeHHe? Bl BOBJIeUeHBI B 3TOT Iiporecc? CylecTBYeT JIM JIEWTeHaHT, KOTOPOMY CJIeLyeT
OTIIPaBUTH U3MEHEHUd IIpe’K/e, YeM B OCHOBHOM PeIl03SUTOPUI?

Cienyroinad 1mpobJieMa - 3TO YpOBeHb OCTyIla. Pabounii IIpoiiecc, UCII0JIb3yeMbIH 11 y4acTUs B
IIPOeKTe, MOJKET CHJIbHO OTJIMYATLCSI B 3aBUCHUMOCTH OT TOTO, €CTh JIK Y Bac JOCTYII Ha 3aIIKCh
wii HeT. Ecim y Bac HeT [OCTylla Ha 3allMCh, TO KaK IIPOEKT IIPUHUMAaeT HW3MeHeHUd?
Cy1iecTByeJsI JIU BOOOIIe IIOJIUTUKA IIPUHATHS U3MeHeHU? Kak MHOTO H3MeHeHUM Bbl BHOCUTE
3a pa3? Kak yacTo BBI 3TO Jlejiaere?

Bce aTH BOIIPOCHI MOTYT IIOBJIMATE Ha 3QPeKTUBHOCTD Balllero y4acTHs B IIPOEKTe, a TaK Ke Ha To,
Kakue paboyre IIpoIecchl Harbosiee IIpeII0OYTUTEeIbHBI UJIH JOCTYIIHBI [JIs1 Bac. MBI pacCMOTPUM
aCIIeKThI Ka)K/[0T0 U3 HUX Ha IIpUMepe peabHBIX CUTyallul, Ilepexofs oT 60Jiee IIPOCTHIX K OoJree
CJIOKHBIM. Ha OCHOBe 3THX IIPUMEPOB BBl CMOXKeTe CO3[aTh peasjbHble pabodue IIPOIIECCHI
IIPUMEeHUMBIEe Ha IIPaKTHKe.

IIpaBmiIa co3gaHusa KOMMHUTOB

[Ipe>kle yueM MBI HAaUHEM pacCMaTpUBaTh KOHKpPeTHBIe BapHaHTBLI MCIIOJIL30BaHUS, HaBauiTe
BCIIOMHHM O COOONIeHUSIX K KOMMHTaM. Hajnune 4YeTKUX PeKOMEHJAIllil I0 CO3JaHHI0
KOMMMTOB U UX COOJIIO/IeHHE [lesIal0T paboTy ¢ Git 1 B3aUMOZEeNCTBUE C APYTUMH Iropasio MpoIre.
[IpoekT Git ImpenocTaBysgeT AOKYMEHT, B KOTOPOM COJEpP>XUTCI PSS II0JIe3HBIX COBETOB IIO
CO34aHHUI0 KOMMHUTOB [IJI1 OTIIPABKU aT4Yel - BBl MOYKeTe 03HAKOMUTHCSI C HUMU, IPOUYUTaB Qpaiia
Documentation/SubmittingPatches, HaxomgIuiica B UCXOAHBIX Kofax Git.

/i1 Hadasia, BaM He CJIeflyeT OTIIPaBJIATH HeHy’KHbIe IIpo6esibl. Git IIpefocTaBJisieT IIPOCTOM
CII0CO0 IIPOBEPKU - Iepef, KOMMUTOM BBIIIOJIHUTE KoMaHAy git diff --check, KoTopas BbeIBefeT
CIIMCOK HEHY>KHBIX IIp06eJIOB.
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806 bash ”
lib/simplegit.rb:5: trailing whitespace.

lib/simplegit.rb:7: trailing whitespace.

lib/simplegit.rb:28: trailing whitespace.

(END)

PucyHok 57. Bblgo0 komaHOowl git diff --check.

BBIIIOJIHSASA 3Ty KOMaHAY Ilepef, KOMMHUTOM BBl CMO)KeTe H30€KaTh OTIIPAaBKM HEHYIKHBIX
Ipo6esioB, KOTOPBIE MOTYT pasfpa’kaTh JPYTUX pa3spaboTUNKOB.

Jlasee, 1ocTapalTech JejlaTh KOMMHT JIOTUUECKH pasfe/leHHOro Habopa H3MeHeHUU. Ecau
BO3MOJKHO, IIOIIBITAaWTeCh [jejlaTh Ballld U3MeHEHUs JIeTKO IIOHATHBIMU - He HY)KHO IIHCATh KOZ,
BCe BBIXOJHBIe, paboTas HaJ IIITbI0 pPa3sHBIMU 3ajJauyaMM, a B IIOHEJEeJIbHUK OTIIPABJIATH
pesyJIbTaT KaK OQUH OO0JILIIONM KOMMHUT. /la’ke eC/Id BBl He Jiejlajli KOMMUTHI Ha BBIXOJHBIX, TO B
IIOHe/IeJIbHUK HCIIOJIb3yHTe 00JIaCTh IIOATOTOBJIEHHBIX GAaloB IJIs1 TOrO, YTOOBI pasfesvuTh
IIpOJleJIaHHYI0 paboTy II0 IIPUHIUIY MUHUMYM OJMH KOMMHT Ha 3a/ady, AaBas II0JIe3Hble
KOMEHTapuu K KaKJAO0My K3 HHX. ECIM HECKOJIbKO H3MEHEeHHM KacarwTcd OJHOro ¢aiia,
Ucroyb3dyure git add --patch misg yacTuuHOro mo6asaeHus ¢paiaoB B MHEKC (JeTaJlbHO OIIMCAaHO
B HMHTepakTUBHOe HUHJeKcHpoBaHUe). COCTOSHHe IIpOeKTa B KOHIle BETKHM He 3aBUCHUT OT
KOJIMYeCTBa CleJlaHHBIX BaMU KOMMUTOB, TaK KaK BCe U3MeHEeHUs /00aBATCAd B OJUH MOMEHT,
II09TOMY IIOCTapamnTech OOJIETUUTH 3aJauy BAlllUM KoJUleraM, KOTja OHHM OyAyT IIPOCMaTPUBATh
Balll H3MeHeHUd. TaKOM IMIOAXOL TaK >Ke o6JsieryaeT WBJIeUeHHE WA OTMEHY OTAEeJIbHBIX
U3MeHEeHUH, eCJId 3TO BAPYT II0TpebyeTcs B OyayineM. VciipaBieHHe UCTOPUU OIHCHIBAET P,
II0JIE3HBIX TPHOKOB Git [ IepellMCBHIBAaHUS UCTOPUU U3MEHEHUN U WHTepPaKTHUBHOIO
UHEKCUPOBAHUS - UCIIOJIb3YUTE 3TU MHCTPYMEHTHI IS CO3[aHUS UMCTOM U IIOHATHOM HMCTOPUU
repen OTIIPaBKOM IIPO/ie/JaHHOM pab0Thl KOMY-TO eIllE.

[TocsiegHee, 4TO HY)KHO HMeTh BBHJY - 3TO COO0OIleHHMe KOMMUTa. I[IpHUBBIUKa CO03/laBaTh
KaueCTBEHHble COOOIeHUsT K KOMMHTaM IIO3BOJIIeT YIPOCTUTH  UCIIOJIb30BaHUE U
B3aUMOJIeficTBUe IO cpencTBaM Git. Kak mpaBuio, Ballld COOOIEHUS [OJ/DKHBI HadyWHaThCS
KpaTKUM OJHOCTPOYHBIM OITMCaHUEeM He 6osiee 50 CUMBOJIOB, 3aTeM JOJDKHA UATH IIyCTas CTPOKa,
mocjie KOTOPOU ciiefyeT 6GoJsiee JeTajibHOe omvcaHue. IIpoekT Git TpebGyeT, UTOOBI JeTaibHOE
OIlMCaHMe BKJIIOYAaJIO BAallly MOTHBAIlUI0 IIPH BHECEHWMW HM3MeHEHUS U CpaBHEHMHe C TeKyIleu
peasnsanenl - 3TO XOPOIIMM IIpUMep [JId IlofgpakaHusd. Tak >Ke Xopoller wupeed Oymer
UCII0JIb30BaHUe ¢ppas B IIOBEJIUTEeJIbHOM HAaKJIOHEHUU HACTOSIEro BpeMeH!. /I[pyTUMHU CJI0BaMU -
UCIIOJIb3YHTe KOMaHAbl. BMmecto “J mo6aBumi TecThl yi1” wian “/lo0aBjieHHE TeCTOB MJId”,
UCII0JIb3yHTe “/[06aBUTH TeCTHI Aj11”. HiKe IpejicTaBiieH 111abJI0H, HancaHHbBIA Tim Pope:
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KpaTkoe (50 cMMBOJSIOB MMM MEHbLUE) OMUCAHWE U3MEHEHUN

TekcT bonee petanbHOro onucaHusa, ecnm Heobxogmm. CTapanTecb

He nepBblWaTb ASIMHHY CTPOKW B 72 CMMBOMa. B HekoTopbIX Cliydasx

nepeas CTpOKa MOApPa3yMeBaeTCs Kak TeMa MMCbMa, a BCE OCTasilbHOe -

Teno nucoMa. llycTas cTpoka, pasgendawoowas cooblweHre, KpUTUUYECKM BadKHa
(ecnn cyuwecTByeT AeTasibHOe onucaHue); Takue YTUINTbl Kak rebase

MOryT 3anyTaTbCA, €CsM Bbl 3anMycTuTe cpasy [ABe.

MNMocnenytowme naparpadbl 4OMKHbI OTAENATbCA MYCTbIMU CTPOKaMU.
- Cnnuckm ToXe noaxomaT

- ObbluHO, 3/1e€MeHTbl CnMcka 0D603HAUAKTCA C MOMOLLbID TUPE WU 3BE3A0UKM,
npeaBapatoTCA OAMHOUHBIM MPobesnioM, a pasfenaAtTcAa MyCcTOM CTPOKOW, HO
cornaweHnss MoryT OTJINYaTbCA

BaM ¥ BammM pa3paboTYMKaM Oy/eT Topasfio IIpoIle, eCTH BCe COOOIEeHUs BAIllUX KOMMHTOB
OyIyT TaK BHIIJISIAETh. B mmpoekTe Git Bce COOGIEHHST XOPOIIO OTGOPMATUPOBAHBI - BHITIOJTHUTE
KoMaHAy git log --no-merges, UTOOBI YBHUAEThb KaK BBIIIAIUT XOPOLIO OTPopMaTHpOBaHHAS
HCTOPHSI KOMMHUTOB.

B moc/eymIMX IpUMepax, KaK U IIPAaKTHYEeCKH Be3[le B 3TOM KHUTE, IS KPaTKOCTH He
HCII0JIB3YEeTCS pacIiIupeHHoe GOpMaTHPOBAHUE; BMECTO 3TOTO UCIOJIB3YETCS OIMITUS -M KOMAaH/IbI
git commit. lesaiiTe Kak Mbl TOBOPHM, a He TaK KakK JleJlaeéM MBI.

YacTHas HeOOo IbIIIasA KOMaHAa

Private Small Team

CaMost IIpocTasi CUTyaIys, ¢ KOTOPOi Bbl MOJKeTe CTOJIKHYThCS, 3TO IIPUBATHBIN IIPOEKT C OAUHM
WIN OBYMS IPYTUMU pasdpaboTuukaMi. “JacTHas” - B JaHHOM KOHTeCTe IIOHMMaeTcs KaK IIPOeKT
C 3aKPBITHIM HCXOIHBIM KO/IOM, HEJIOCTYIIHBIN /IJI1 BHEIIIHET0 MUpa. Brl U ipyrue pa3paboTUUKU
MMeeTe IIpaBa 3allHCH B PEIIO3UTOPHUH.

B Takoll cpefe BBl MOKeTe HCII0JIb30BaTh PaboyUi Ipollecc, IIPU KOTOPOM BBIINIOJIHSIEMBIE
IeMCTBUS aHOJIOTHUYHBI KCIIOJIb30BAaHUIO Subversion WU APyrod IieHTpaJlInu30BaHHOM CHCTEMe.
BrI BCé eIllé M0o)KeTe HCII0JIL30BaTh IIPEUMYIIeCTBa CO3aHUsI KOMMUTOB 0Q¢JiiaiiH, 3SHaUNUTETIbHO
6oJiee IIPOCTOe BeTBJIEHUE U CIUSIHUE, HO IIpollecc OyJeT OUeHb II0X0KUM; OCHOBHOE OTJIMYHE B
TOM, YUTO CJMSHHE IIPOUCXOJUT Ha CTOPOHe KJIMEeHTa, a He Ha CcepBepe BO BpeMsa KOMMUTA.
/laBaliTe IIOCMOTPHUM 4YTO IIPOMCXOIUT, KOIZa [Ba paspaboTyrKa HauMHAaKT paboTaTb BMeCTe U
HUCIIOJIB3YIOT OOIUil pemno3suTopuil. IlepBBIM paspaboTyuMK /[[PKOH KJIOHHPYET PEeIlo3UTOPHIA,
BHOCUT H3MEHEHUs U [lejlaeT KOMMHUT JIOKaJbHO. (B mociaefyrolux IIpUMepax COOOIIeHUs
IIPOTOKOJIA 3aMeHeHEI Ha . .. C I[eJIbI0 UX HEMHOI'O COKPaTUTh.)
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# KomnbtoTep [>xoHa
$ git clone john@githost:simplegit.git
Initialized empty Git repository in /home/john/simplegit/.git/

$ cd simplegit/
$ vim lib/simplegit.rb
$ git commit -am 'removed invalid default value'
[master 738ee87] removed invalid default value
1 files changed, 1 insertions(+), 1 deletions(-)

BTopoi paspaboTyuk /I)KecCHKa JieslaeT ToKe caMoe - KJIOHUPYeT PeII03SUTOPUM U [jeslaeT KOMMMUT:

# KomnbtoTep [keccukm
$ git clone jessica@githost:simplegit.git
Initialized empty Git repository in /home/jessica/simplegit/.git/

$ cd simplegit/
$ vim TODO
$ git commit -am 'add reset task'
[master fbffbbc] add reset task
1 files changed, 1 insertions(+), @ deletions(-)

3areM ﬂ)KECCI/IKa OTIIPaBJIAET UISMEHEHHA Ha CEPBEP:

# KomnbtoTep [xeccuku
$ git push origin master

To jessica@githost:simplegit.qgit
ledeebb..fbff5bc master -> master

JIPKOH TakK »Ke IIbITaeTCd OTIIPAaBUTHL CBOHM U3MEHEHUA:

# KomnbtoTep [xoHa
$ git push origin master
To john@githost:simplegit.git
I [rejected] master -> master (non-fast forward)
error: failed to push some refs to 'john@githost:simplegit.git’

JIPKOHY 3allpellleHO OTIIPaBJATh HM3MeHeHMs, TaK KakK /KecCHKa yyKe OTIIpaBUJIa CBOH. IJTO
0CO06€HHO Ba’KHO /I IIOHMMAaHUs, 0COO€HHO eCJIM BbI IIPUBBIK/IX K Subversion, I0TOMY 4TO, KaK
BBl MOIJIM 3aMeTUTh, pa3spaboTUUKU He pefaKTUPOBAIX OLUH U TOT >Xe ¢arii. Ecau Subversion
aBTOMAaTHYeCKU [leJlaeT CIHMgHHe Ha CepBepe IIPU YCJIOBHUM, YTO PeJNaKTUPOBAIMChH pa3HbIe
¢aiiiel, To B Git BBl JOJDKHBI CIMTH U3MeHeHUd JIOKaJIbHO. /[[PKOH 0JDKeH II0JIyYUTh U3MeHeHUs
JIPKeCCUKH U CJIUTh UX JIOKAJIBHO, IIPesK/ie YeM CMOXKeT OTIIPaBUTh CBOU:

128



$ git fetch origin

From john@githost:simplegit
+ 049d078...fbff5bc master -> origin/master

B 3TOT MOMEHT JIOKaJIbHBIN PeIl03UTOPUH /[P)KOHA BBIIJISAUT IIPUMEPHO TaK:

4b078 -— ledee -— 738ee

™

fbff5

origin/master

PucyHok 58. Pacxodsuwasacs ucmopus JoicoHa.

V JI>)KoHa ecThb CChLTKA Ha OTIIpaBJIeHHEIe /[>KeCCUKOM U3MeHeHMs], HO OH JI0JKeH IPUMEHUTDh UX K
CBOeH paboTe IIPe’K/Ie, UeM CMOYKET OTIIPABUTDH CBOU:

$ git merge origin/master
Merge made by recursive.
TODO | 1+
1 files changed, 1 insertions(+), @ deletions(-)

I[Iporecc CITUSHUS IIPOXOTUT IJIa/IKO - UCTOPHUSI KOMMHUTOB Y [[>KOHA BBIIVISIIUT IIPUMEPHO TaK:
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4b078 - ledee - 738ee - 72bbc

origin/master

PucyHok 59. Penosumopuil /[oicoHa noc/ie cCAUSHUA ¢ origin/master.

Teneps /PKOH MO’KeT IIPOTECTUPOBATH CBOM KO, UTOOHI YOeUTHCS B KOPPEKTHOM paboTe CBOUX
M3MeHeHUH, IT0CJIe YeTro OH MOYKeT OTIIPaBUTh 06beIMHEHHYI0 Pab0Ty Ha cepBep:

$ git push origin master

To john@githost:simplegit.git
fbff5bc..72bbc59 master -> master

B pesysibTaTe HCTOPHUA KOMMUTOB Y r[[)KOHF:I BBITVIAOWUT TaK:

4b078 -— ledee e 738ee

I

fbff5

origin/master

PucyHok 60. Hcmopus KomMmumos y /IocoHa noc/ie omnpasku Ha origin cepaep.

Tem BpeMEHEM [[)Keccm(a IIpoaoJKaJjia pa6OTaTB B TeMaTHYeCKOM BeTKe II0O Ha3BaHHEM issueb4

U cflejlajla TP KOMMHTA B Hell. OHa elllé He IIOJIy4YnsIa U3MeHeHUs /[PKOHA, II03TOMYy HUCTOPHUS
KOMMUTOB Y Heé BHIIJIIAUT CAeAYIOIIIM 00pa3oMm:
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4b078 - ledee - fbff5 e 8149a - 23ach - 4af42

origin/master

PucyHok 61. Temamuueckas eemka /{oceCcCuxku.

it CHHXPOHH3AIIUHU C JbKoHOM /[>KeccHKa II0JIydaeT USMEHEHH !

# KomnbtoTep [xeccuku
$ git fetch origin

From jessica@githost:simplegit
fbff5bc..72bbc59 master -> origin/master

9TO NPUBOAUT K IIOJyYEeHUI0 M3MeHeHUM, OTIIpaBJeHHBIX /PKOHOM B pemno3uTopuil. Telleps,
HUCTOPHS KOMMHTOB Y /[’)KECCUKH BBITJISITUT TaK:

4b@78 - ledee - fbff5 —— 8149a - 23ack - d4afd2

™ AN

738ee - 72bbc

origin/master

PucyHok 62. Hcmopust KOMMUmoas /[aceccuku noc/1e NoAyHeHUs usmeHeHull /JocoHa.

JlKecCMKa CUMUTAeT, 4YTo eé TeMaTHuecKas BeTKa IOTOBAa, HO TaK >Ke X04YeT 3HATh KaKue

U3MeHEeHUs CJIe[lyeT CJIUTH CO CBOed paboToM Iepe] OTIIpaBKOM Ha cepBep. /lJIg IPOsICHEHUS
CUTYaITUH OH BBIIIOJIHSIET KOMaH/y git log:

$ git log --no-merges issueb4..origin/master
commit 738ee872852dfaa9db634e@dea’a324040193016
Author: John Smith <jsmith@example.com>

Date:  Fri May 29 16:01:27 2009 -0700

removed invalid default value

issueb4..origin/master - 3TO CMHTAaKCUC QUIbTPA, KOTOPHIX yKasbiBaeT Git oToOpa’kaTh TOJIBKO
CIIMCOK KOMMMUTOB, KOTOpBIe CYILeCTBYIOT B IIOCJIeHelM BeTKe (B JaHHOM ciayd4ae origin/master),
HO OTCYTCTBYHOT B IIepBOM (B [JaHHOM ciy4dae issueb4). BoJsiee [qeTaJlbHO 3TOT CHUHTAKCUC
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pacCMaTpHUBaAETCA B IJlaBe Jlrarta3soHbl KOMMUTOB.

B maHHOM CJIydae, B BBIBOZIe KOMAH/Ibl Mbl BUJUM TOJILKO OJUH KOMMHMT, C/IeJIaHHBIN /[PKOHOM U
emé He CIAUTBHIA /PKeccukoM. Ecim oHa coyIbET origin/master, TO 3TO OyAeT eIMHCTBEHHBIN
KOMMUT, KOTOPHIY U3MEHUT JIOKaJIbHOE COCTOSTHUE.

Temepb, /[KecCHKa MOJKeT CJIWUTh H3MeHEHUs TeMaTHyeCKOM BeTKH U H3MeHeHUs JHKoHa
(origin/master) B CBOIO JIOKQJIbLHYI0 BETKY master, a 3aTeM OTIIPaBUTH e€ Ha cepBep. [yId Havasa,
cJIefyeT IMepeKIIUUTLCS Ha BETKY master ¥ CJIUTh U3MeHeHHUs TeMaTHUeCKOM BeTKHU:

$ git checkout master
Switched to branch 'master’
Your branch is behind 'origin/master' by 2 commits, and can be fast-forwarded.

O6e BeTKHU origin/master u issueb4 SIBIAIOTCSA OTC/IEXHMBaeMbIMHU, II09TOMY IIOPSAJOK CIUSHUS He
BakeH. KOoHeUHBIN pesyibTaT Oy[eT HUAeHTUYHBIM BHe 3aBUCHUMOCTH OT IIOPSAJKA C/IUSHUA,
O/THaKO MCTOPHSI KOMMHUTOB Oy/ZeT HEMHOTO OT/IMYaThCA. /PKecChKa pellaeT CJIUTh BeTKY issueb4
IIepBOM:

$ git merge issueb4
Updating fbff5bc..4af4298
Fast forward
README | 1+
lib/simplegit.rb | 6 +++++-
2 files changed, 6 insertions(+), 1 deletions(-)

[Ipo6sieM He BO3HHUKAaeT; KaK MOXHO 3aMeTHUTh, 3TO IIPOCTOe IlepeMellleHUe BIliepen. Terepsb
J>KeccrKka ciauBaeT U3MeHeHUd /[>KoHa (origin/master):

$ git merge origin/master
Auto-merging lib/simplegit.rb
Merge made by recursive.
lib/simplegit.rb | 2 +-
1 files changed, 1 insertions(+), 1 deletions(-)

CiusiHUEe TPOIIO YHCTO M Telepb HUCTOPUSI KOMMHUTOB Y /PKECCHKH BBIIVISITUT CJIEIYIOITUM
obpasom:
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Y
4bB78 - ledee - fbffs - B149a = 23ach ~- 4afd2
- . -
- T, ‘
738ee E 72bbc = B@59c

PucyHok 63. Hcmopust KOMMUmMos8 /[yceccuku nocae CAUSHUS U3MeHeHULL /JocoHa.

Temneps [lpKeccrKa MO>KeT OTIIPaBUTH CBOXO BETKY master B origin/master, IIpH yCJI0BUU 4TO /[PKOH
60JIbIlIe He OTIIPAaBJIsLI ©U3MEHEeHUI:

$ git push origin master

To jessica@githost:simplegit.git
72bbch9..8059¢15 master -> master

KasKIbIit pa3paboTUHK cies1al KOMMHTHI HECKOJIBKO pas U YCITENTHO CJTHJI U3MEeHEHUS APYTOTo.

Y
4b@78 -4 ledee - fbffs - 8149a - 23ach - 4af42

‘
A
«

738ee = 72bbc =  gesoc

A

PucyHok 64. Hcmopust KomMmumos Jceccuku nocsie omnpasku Ha cepeep.

JTO OJTUH M3 CaMBIX IIPOCTHIX PabOUMX IIPOIIeCCOB. B TeueHe HEKOTOPOTO BpeMeHH BhI paboTaeTe
B TeMaTHU4YeCKOM BeTKe, a 3aTeM CJIHMBaeTe M3MeHeHHUs B BETKY master Korma Bcé roTOBO. UTOOHI
TIO/IeJIUTHCS TIPO/IeJIaHHOM PaboTOoH, BB CIMBaeTe €€ B BAIlly BeTKY master, 3aTeM IIOJIydaeTe U
C/IMBaeTe U3MEHEHHUs M3 BETKH 0rigin/master eCJIM TaKOBBIe UMEKTCS, U HaKOHEII, OTIIPaBJISIETE
BCe M3MeHeHUs B BeTKy master Ha cepBepe. B 06111eM BHUJIe 10CI€0BAaTEIHHOCTD BRIIVISIAUT TaK:
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git clone
git commit
< git clone
git commit
git push -
git fetch
git merge
< git push
< git fetch
git merge
git push -
git fetch

Jessica Server John

PucyHok 65. Obwuii 8u0 nocs1e0o8ameabHOCMuU coobimull 8 pabouem npovecce 011 HECKOAbKUX
paspabomuuxos.

YacTHasa yiipaB/isieMasi KOMaH/Ia

B 3TOM CIleHapHU MBI PacCCMOTPHUM POJIH YUACTHHKOB B 60jiee KPYITHOH YacTHOM KoMaHje. Bbl
y3HaeTe KaK paboTaTb B OKPY)KeHUH, I[le MeJIKHMe TPYIIbBl COBMECTHO PaboTaloT Haf
YIIYUIIeHUSIMH, a 3eTeM UX BKJIaJl HHTerpuUpyeTcs TpeThed CTOPOHOM.

[IpexmonoxkuM, urto /PKOH U /l)KeccrkKa BMecCTe paboTaroT Haj, OAHOM (QYyHKITHEel, IIPU 3TOM
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Jlkeccuka U /[P)Ko3u paboTaroT HaJ, APyrod. B 3ToM ciydyae KOMIIAHUS HUCIIOJIb3yeT THUII pabouero
IIpollecca C MeHePKepoM 110 UHTerpaIiui, IIpu KOTOPOM paboTa OT/[eJIbHBIX IPYIIII UHTeTPUpYyeTCs
OIIpe/leJIEHHBIMU UH)KEHEPaMH, a BeTKA Master OCHOBHOTO PEIIO3UTOPHS MOYKET OBITH 0OHOBJIEHA
TOJILKO 3TUMU UH)KeHepaMU. [IpH TaKoM CIleHapHHU BCSI pab0Ta BEJIETCS B OTAEeTbHBIX BETKAX /LI
Ka’K/IoM KOMaH/Ibl, a 3aTeM 06'beIUHSIETCSI HHTETPaTOPOM.

JlaBaliTe paccMOTpUM pabouyuil Impoliecc /IKeCCMKH, TaK KaK OHa paboTaeT HaJ JBYMs
GYHKIIMSIMHY, TapajleIbHO COTPYAHHYAs C PasHBIMH pas3paboTYMKaMU. [IperosiosKUM, UTO
PEIIO3UTOPUH yrKe CKJIOHHPOBAH M OHA pelraeT paboTaTh CHauvasjda Hajx QyHKITUel featureA.
Jl>KeccuKa CO3/JaéT HOBYIO BeTKY JIJIs1 3TOU QYHKITUHM U HEKOTOpPOe BpeMs paboTaeT Hajl Hel:

# Jessica's Machine
$ git checkout -b featureA
Switched to a new branch 'featureA'
$ vim 1ib/simplegit.rb
$ git commit -am 'add 1imit to log function'
[featureA 3300904] add limit to log function
1 files changed, 1 insertions(+), 1 deletions(-)

B JaHHBIM MOMEHT el HeOOXOLUMO IIOZeJIUTHCA IIPOoJelaHHOM paboToi ¢ /[PKOHOM, II03TOMY
JKeccrKa OTIIpaBJsgeT BETKY featureA Ha cepBep. V [PKeCCHUKH HeT [OCTyIla Ha 3alIUCh B BETKY
master (OH eCThb TOJIbKO y HHTETrpaTOpoOB), IIO3TOMY [JII COBMECTHOM paboThl ¢ /[PKOHOM OHa
OTIIpaBJjIsgeT U3MEHEHU B IPYIyI0 BETKY:

$ git push -u origin featureA

To jessica@githost:simplegit.git
* [new branch] featureA -> featureA

JoKeccrKa OTIIpaBigeT IMUCbMO /DKOHY C yBeJOMJIEHHMEM, UYTO BHECEHHBbIE el M3MeHEeHUs YiKe
IOCTYITHEI B BeTKe featureA. [Toka /I)xeccuka >XIéT oTBeTa OT /[PKOHAa, OHa pelllaeT mopaborats Ha
opyro ¢yHkueinn featureB BmecTe ¢ /kosu. /[l Hadasma, /PKeCHKa CO3ZaéT HOBYIO
TeMaTU4YeCKYI0 BETKY, 6a3UpysaCh Ha COCTOSIHUU BETKHU master Ha cepBepe:

# KomnbTep Oxeccmkm

$ git fetch origin

$ git checkout -b featureB origin/master
Switched to a new branch 'featureB'

ITocte aToro, [[)KECCI/IKH JesiaeT HeCKOJIBKO KOMMHKTOB B BETKE featureB:
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$ vim lib/simplegit.rb

$ git commit -am 'made the ls-tree function recursive'

[featureB e5b@fdc] made the 1s-tree function recursive
1 files changed, 1 insertions(+), 1 deletions(-)

$ vim 1ib/simplegit.rb

$ git commit -am 'add 1s-files'

[featureB 8512791] add 1s-files
1 files changed, 5 insertions(+), @ deletions(-)

Perro3uTopui /IPKeCCUKH BBIIJISITUT CJIETYIOITUM 06pa3oM:

featureA

4b078 --— ledee ~-— 33009

AN

e5b0of - 85127

featureB

Pu(,yHOK 66. Haua/ibHoe cocmostHue ucmopuu Kommumoes /loceccuxu.

Jl>KeccuKa roToBa OTIIPaBUTH CBOXO paboTy, HO IToIydaeT IIHUCbMO /[K03H, UTO HadaJIbHas paboTa
y>Ke OTIIpaBJIeHa Ha cepBep B BeTKy featureBee. Temepp /[KecCHKe HYKHO CIUTHL M3MEHEHUS
Iepern OTIIPaBKOM Ha cepBep. ITU U3SMeHeHUs OHa I10Jy4daeT KoMaH/ou git fetch:

$ git fetch origin

From jessica@githost:simplegit
* [new branch] featureBee -> origin/featureBee

Teneps /PKecCHUKa MO>KeT CJIUTh II0JIyYeHHbIe U3MEeHEeHUs CO CBOMMHU IIPU ITIOMOIIA KOMaH/bI git
merge:

$ git merge origin/featureBee
Auto-merging lib/simplegit.rb
Merge made by recursive.
lib/simplegit.rb | 4 ++++
1 files changed, 4 insertions(+), @ deletions(-)

OpHa HeboJsbIIas IIpobJieMa - el Hy)KHO OTIIPaBUTh CJIUTHIe M3MeHEeHHUs W3 JIOKAJIbHON BETKHU

136



featureB B BeTKy featureBee Ha cepBepe. /[l1d aToro B KoMajze git push /PKeccuKa yKasbIBaeT
HasBaHU JIOKAJIbHOH U yAaJIeHHOU BeTOK, pas/ie/IeHHbIX BOeTOYUEM:

$ git push -u origin featureB:featureBee

To jessica@githost:simplegit.git
fba9af8..cd685d1 featureB -> featureBee

JTO HasbIBaeTcd cneyugukayusl ccoliok. B rnaBe Crienudukaimy CChUIOK IIPUBeNeHO 6oJiee
JleTaJIbHOE OITMCaHUe CIleliPpUKaIUi CChIOK Git ¥ pa3IMuHbIe CII0COOBI X HUCII0JIb30BaHUs. Tak
’Ke obpaTHhTe BHUMaHMe Ha QJiar -u; 3TO COKpallleHue I --set-upstream, KOTOPBIM HacTpauBaeT
BETKH JIJIs1 YIIPOIIleHUS OTIIPABKU U I10JIyYeHUS U3SMEeHEeHUHU B JJaJIbHEeHNIIIeM.

[Tocse atoro, /pKeccHka IIoJydyaeT IMHUCbMO OT /[PKOHaA, B KOTOPOM OH COOOIIlaeT, YTO OTIIPaBUJI
HEeKOTOpble U3MeHEeHUs B BeTKY featureA W IIPOCUT UX IIPOBEPUTS. /PKeCHKa BBIIIOJIHAET KOMaHLY
git fetch mId rosrydeHud sTUX U3SMEHEHUU:

$ git fetch origin

From jessica@githost:simplegit
3300904..3ad881d featureA -> origin/featureA

Tenepb, 0Ha MOKET IIOCMOTPETh YTO UMEHHO OBLJI0 U3MEeHEeHO KOMaH/[0M git log:

$ git log featureA..origin/featureA

commit aad881d154acdaeb2bbb18eale827ed8abd671eb
Author: John Smith <jsmith@example.com>

Date:  Fri May 29 19:57:33 2009 -0700

changed log output to 30 from 25
HaxoHnerr, />keccrKa ciIMBaeT U3sMeHeHUd /[[PKOHa B CBOIO BeTKY featureA:

$ git checkout featureA
Switched to branch 'featureA'
$ git merge origin/featureA
Updating 3300904..3ad881d
Fast forward
lib/simplegit.rb | 10 +++++++++-
1 files changed, 9 insertions(+), 1 deletions(-)

JbKecCHKa pelraeT HEMHOTO ITO[ITPAaBUTh, eJlaeT KOMMHT M CHOBa OTIIPABJIIET H3MEHEHHS Ha
cepBep:
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$ git commit -am 'small tweak'

[featureA 774b3ed] small tweak

1 files changed, 1 insertions(+), 1 deletions(-)
$ git push

To jessica@githost:simplegit.git
3300904..774b3ed featureA -> featureA

VcTopyst KOMMUTOB Y /PKeCCUKHU cefdac BRIVISIAUT TaK:

origin/
featureA

featureA

4b078 - ledee - 33009 . aadss - 774b3

AN

e5bof = 85127 = cd685

fba9a "//

featureB

origin/
featureBee

PucyHok 67. Hcmopus KoMMumoe /loceccuxu noc/1e U3mMeHeHUll 8 memMamuueckoll gemke.

Joxeccuka, /pxosu U [PKOH MHQOPMUPYIOT UHTErpaTopoB, YTO BeTKU featureA u featureBee Ha
cepBepe TOTOBHI K CJIMIHHIO B OCHOBHYIO. Ilocjie TOr0 KakK MHTErpaToOpPhl COJIBIOT 3TH BETKH B
OCHOBHYI0, II0JIy4YeHHBIe U3MeHeHUs OyAyT CofepKaTb KOMMHUT CIUSAHHA, 8 UCTOPHUSI KOMMUTOB
O0yzeT UMeTh BUJ:
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origin/
featureA

featureA

4b@78 - ledee - 33009 . aad88 . 774b3 - 5399

RN e

e5baf - 85127 = cd685

—_— fba%a
featureB

origin/
featureBee

PucyHok 68. Hcmopust KomMmumos Jceccuku noc/ie CAUSIHUSL MeMamu4ecKux 6emox.

MHorue nepexofaT Ha Git UMeHHO H3-3a BO3MOYKHOCTHU IapauieJIbHOU paboThl HECKOJIbBKHX
KOMaHJ] B pAas3JIMYHBIX HAIIpaBJIEHUAX C IIOCTEAYIOIIUM CIHUSHHEM IIpoJieJaHHOU paboThL.
B03MO>XHOCTb COBMECTHOM PaboThl HeOOJIBIIMX IIOATPYII KOMaHAbLI B yJaJeHHBIX BeTKax 0e3
HeOoOXOAVMMOCTH BOBJIEeKaTh HJIM MeIlaTb BCeM KOMaHZle - OrpOMHOe IIpeuMyIecTBO Git.
[TocsemoBaTeIbHOCTh [JIeMCTBUI B OIKWCAaHHOM pabodyeM IIpoIecce BBIIAAUT CJIEAYIOIIUM
obpasom:
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. . server: server:
Jessica John Josie featureA featureBee

git commit
(A)
git push origin feaftureA -
git commit
(A)

git fetgh origin

git merge
(A)

git push origin featureA

git commit
(B)
git push origin featureBee -
git commit
(B)
- git fetch origin
git merge
(B)

git| push origin featureB:featureBee

Y

git fetch origin

=
git merge
(A)
git commit
(A)

W N\ Y

git push origin feaftureA

| 2
Jessica John Josie server. server.
featureh featureBee

PucyHok 69. OCHO8HAS N0CAe008AMeAbLHOCMb ONUCAHHO20 padouezo Npoyecca ynpasasiemoil KoMaHobl.

DOpK MyOIMIHOTO IIPOEKTA

VyacTue B y6JIMYHOM IIPOEKTe CUJIBHO OTJIMYaeTcs. Tak KakK y Bac HeT JOCTyIla OOHOBJIATH BeTKHU
IlepoeKTa HalIpsIMYH0, TO Ilepe/iaBaTh IIPOJieJIaHHYI0 PaboTy ciefyeT APYyTUM CII0c060M. B riepsoMm
IIpuMepe paccMaTpUBaeTcsd ydyacTHe B NyOJIUYHOM IIPOeKTe II0 cpencTBaM ¢opka Ha Git
wiaTdopMax, I7ie BOSMOYKHO ero IIpocToe co3faHue. MHoOro Git XOCTUHT CalTOB MOJJEP KUBAIOT
Takyro O¢yHKIMI0 (Bkirodas GitHub, BitBucket, Google Code, repo.or.cz u [pyrue), Kak u
OOJIBIITMHCTBO TeX, KTO IIO/Jlep>KUBATE IIPOEKTHI, 0KUJAT TaKOW CTU/Ib YUYaCTHS.

CJIEI[YIOH_II/II;’I Ppas3zies1 II0CBAIIEH IIPOEKTaM, KOTOPhIE IIPEAIIOYNTAI0T IIPUHUMATL HCIIPABJICHUA B
BH]IE maTyeu II0 BHeKTPOHHOﬁ IIo4re. ,Z[JIH HadaJjla, BaM CJIeayeT CKJIOHHPOBATH OCHOBHOH
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PEeIo3UTOPHH, CO3AaTh TEMAaTHUECKYI0 BeTKY /IS OTHOTO MJTUM HECKOJIbKUX ITaTuyeH U paboTaTh B
Hel. OOGBIYHO, TT0CTIe0BATEIHLHOCTD IeHCTBUH BBITJISIIUT TaK:

$ git clone (url)

$ cd project

$ git checkout -b featureA
# (work)

$ git commit

# (work)

$ git commit

Ec/ii BBI 3aX0THTe UCII0JIb30BaTh rebase -1i JIg CXJIONBIBaHKS KOMMUTOB B eIUHBIN WX I
IepecTpauBaHUs KOMMMTOB, YTOOBI OOJIETYUTH MOJEPUPOBAHHE BalllMX IIaT4yed -
BOCIIOJIB3YUTECH pasfiesioM lcipasiieHye UCTOPUHN JIA II0JIy4eHUd leTaJIbHON HHPOopMaIiuu
00 MTHTEePaKTUBHOM Ilepe6asupoOBaHUH.

Korza pabora B TeMaTH4YeCKOM BeTKe 3aBeplllieHa U Bbl TOTOBHI IIepe/iaTh U3MeHeHUs UCXOLHOMY
IIPOEKTY, IlepeliuTe Ha CTPaHUIly UCXOLHOIO IIPOeKTa U Ha)KMHUTe KHOIIKY “Fork”, TeM caMbIM
cosziaBasl OOCTYIIHBIM I 3alKCU QOpPK IIpoeKTa. 3aTeM HY>KHO n0o6aBuUTh URL Ha CO3JaHHBIN
IIPOEKT KaK BTOPOH yZaJIeHHBIN PeIIOSUTOPUM, B HAllleM cIydae ¢ UMeHeM myfork:

$ git remote add myfork (url)

IIocsie 3TOro cjaemyeT OTIPAaBUTH IIPOZesIaHHYH paboTy B Hero. IIpole OTIIpaBUTH Bally
TeMaTHU4YeCKYI0 BETKY, B KOTOPOH BeJslack pab0oTa, 4eM CJIMBaTh U3MEeHEeHHUs B Ballly BeTKy master U
OTHpaB/AThH e€. Ecyim Balllu M3MeHeHUs OyAyT OTKJIOHEHBI MJIM KaKOM-TO M3 KOMMUTOB OyjeT
IIpUMeHEeH BBIGOPOYHO, TO BBl He CMOJKeTe BEpPHYTh COCTOSHUE Ballleld BeTKH master. Ecau
MeHe/pKep IIPOeKTa COJIbET, IlepebasupyeT WM BbIGOPOYHO IIPUMEHUT Ballld U3MeHEeHHs, TO BBl
CMOJKeTe UX II0JIyYUTh U3 OPUTHHAIBHOTO PEIIO3UTOPHSL.

$ git push -u myfork featureA

Korma Bammm wW3MeHeHUs OTIIpaBjJeHbl B Ball (QOpK, ClIefyeT YBeAOMUTH 00 3ITOM
COIIPOBOJXKAIOIIero IIpoekTa. OGBIYHO, 3TO Ha3bIBaeTCA 3aIIPOCOM CIUSAHUSA, KOTOPBIA BBl MOYKeTe
CO3[]aTh UCIIOJIb3ysd Be6 calT - GitHub ucriosb3yeT cO6CTBEHHBINM MeXaHU3M 3allpOCOB CJIMSHUS,
KOTOpPBIA OyzeT paccMOTpeH B pasfese GitHub - wad HUcnosb3yd KoMaHAy git request-pull
OTIIPaBUTh €é BBIBOJ I10 II0UTe.

KomaHza request-pull IIppHUMaeT B KayeCTBe apryMeHTOB Ha3BaHUe 0a30BOI BETKHU, B KOTOPYIO
CJleflyeT BJIUTH U3MEeHeHUs U3 Ballled TeMaTH4YeCKOM BeTKU, U CChUIKY Ha Git perosuTopuu, us
KOTOPOTO CJIeyT I10Jy4aTh U3MeHeHUs, a pe3yabTaToM OyZeT CIIMCOK BCeX U3MeHeHUU, KOTOphIe
BBI IIpe/ijiaraeTe BHecTH. Hampumep, ecau /l)KkecCrKa X04eT OTIIPABUTH /IPKOHY 3aIIpoC CIUSAHUSA U
OHa OTIIpaBHJIa JBa KOMMUTA B TeMaTHUYeCKYI BETKY, TO €U CIe/lyeT BBIIIOJIHUTL KOMaH/y:
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$ git request-pull origin/master myfork
The following changes since commit 1edeebb1d61823a2de3b09c160d7080b8d1b3340:
John Smith (1):
added a new function

are available in the git repository at:
git://qgithost/simplegit.git featureA

Jessica Smith (2):
add limit to log function
change log output to 30 from 25

lib/simplegit.rb | 10 +++++++++-
1 files changed, 9 insertions(+), 1 deletions(-)

BBIBO,Z[ KOMaHIbI MOKHO OTIIPABUTH COIIPOBOXXOAIOIIIEMY IIPOEKTA - B HEM TOBOPHUTCA C KaKoOro
MOMEHTa BeJdaChb pa60Ta, IIPUBOAUTCA CBOOAKAa KOMMHTOB M VKa3bIBA€TCAd OTKydda MO>KHO
IIOJIYUYHUTH 3TH U3MEHEHU.

B mpoekTax, Ifie Bl He SIBJISIE€TeCh COIPOBOJKAAIOITHUM, IIPOINle Jlep)KaTh BETKY master B
COOTBETCTBHU C origin/master, a pa6oTaTb B TeMaTUYeCKHUX BeTKaX, TaK BaM Oy[eT IIpolile
OTMEHUTh U3MEeHeHUs], eCJIM OHU OYAyT OTKJIOHEHEHI. Pa3fiesieHre HallpaBJIeHUH pa3paboTKU 110
M30JTUPOBAHHBIM BeTKaM OOJIETUHT HUX IlepebasupoBaHUE, KOTMA COCTOSIHHE OCHOBHOTO
PEII03UTOPHUS U3MEHUTCS, a BAIlTh KOMMHUTEHI Y>Ke He CMOTYT OBITh UHCTO IIpUMeHeHBI. Hamrpumep,
eCJIM BBl COOMpaeTech OTIIPABUTH HCIIPABJIEHUS Ha APYTYI0 TeMy, He MPOAOJDKalTe paboTaTh B
TOH >Ke TeMaTHUYecKOM BeTKe - co3JjaiiTe HOBYI0, 6asupysch Ha BeTKe master OCHOBHOTO
PEIIO3UTOPHS:

$ git checkout -b featureB origin/master
# (work)

$ git commit

$ git push myfork featureB

# (email maintainer)

$ git fetch origin

Terepb, Kajk[jast U3 BaIllMX TeEMATHUK Pa3pabOTKH M30JHPOBaHa - AHAJIOTUYHO OUepeay MaTueH -
KaXKIyI0 U3 KOTOPHIX MOYKHO II€peIucaTh, epebasupoBaTh WM HCIPAaBUTHb 6e3 BIUSHHUS Ha
IpyTHe BETKU:
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origin/

master

4b0@78 - ledee - 33009

AN

az2de3 - 8d7es8 featureA

e5bof featureB

PucyHok 70. Hcmopust KoMMumos 8 Hauase pa6omst Hao featureB.

[IpeAI1010KUM, UTO COIIPOBOXKAAIOIIINI IIPOEeKTa CJINJI HEKOTOPHIN Habop APYyrux naTdei, a 3aTeM
IIBITaeTCd IIPUMEHUTH Ballly IIepBYI0 BETKY, HO OHa yyKe He MOKeT OBITh C/IMTa 6e3 KOHQJIUKTOB. B
9TOM CJIydyae BBl MOJKeTe IIOIIbITaThCs Ilepe6asupoBaTh CBOK BEeTKY OTHOCHUTEJIBHO origin/master,
paspeluTs KOHQIUKTHI ¥ 3aHOBO OTIIPaBUTh CBOU U3MEHEHUS:

$ git checkout featureA
$ git rebase origin/master
$ git push -f myfork featureA

ITU [IeUCTBUA IIEPENUINYT MCTOPUI0 BalllMX KOMMMTOB, KOTOpas CTaHeT II0X0)Ka Ha lcropus
KOMMMUTOB II0cJIe paboTel HaZ featureA..

master

Y
4b078 <=—  ledee <=— 33009

b RN

.
\
o ) es be f

PucyHok 71. Hcmopus KOMMUmog noc/ie pabomst Hao featureA.

Tak kak BbI lepe6asupoBa BETKY, TO JO/DKHBI yKa3aTh ¢Jiar -f Bo BpeMs OTIIpaBKU Ha CepBep,
4TOOBI IIepenucaTh UCTOPHUI0 BeTKU featureA KOMMHUTaMH, He SBJILIONIUMUCSA €€ II0TOMKaMMU.
AbTepHAaTUBHBIM peIlleHHEM MO>KeT OBITh OTIIpaBKa 3THUX HCIpPaBJIeHUN B BETKY C APYTUM
HasBaHUueM (Hanpuwmep, featureAv2).

JlaBaiiTe pacCMOTPHUM eIlé OJMH BO3MOJKHBIM CIJeHapHil: COIIPOBOXKJAIOIIHMI II0OCMOTpPEJI Ballly
BTOPYI0 BeTKYy M eMy IIOHpaBMWJIaCh Hesd, HO OH XO4YeT IIOIIPOCUTH BaCc M3MEHUTH HEKOTOpHIe
JeTand. BosMoKo, BBl TaK >Ke 3aXOTHTe IlepebasHpOBAaTh 3Ty BETKY OTHOCHUTEJBHO TEKYILero
COCTOSHHUS BeTKH master. BBl co3jaéTe HOBYIO BeTKYy 0asUpysdaCh Ha TeKyllled origin/master,
cOpacsiBaeTe Bce U3MeHEHHUs B Heé, paspalliaeTe BO3MO>KHbIe KOHQJIUKTEHL, JlejlaeTe H3MeHeHHUs B
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peayin3aliviy U OTIIpaBJIsI€eTe eé KaK HOBYIO BETKY:

$ git checkout -b featureBv2 origin/master
$ git merge --no-commit --squash featureB
# (change implementation)

$ git commit

$ git push myfork featureBv2

Oy --squash 6epeT Bce M3MeHEHUST M3 YKa3aHHOM BeTKH, 00'beIUHSET UX U CO3/IaéT HOBBIH
KOMMHUT B TeKyIIlel BeTKe 6e3 CO3[JaHusI KOMMUTA CAUIHUS. OIITHS --no-commit yka3biBaeT Git He
CO3aBaTh HOBBIM KOMMMT aBTOMAaTHYeCKU. ITO BO3BOJIUT B3SITh M3MEHEHUs U3 JIPYTroMl BETKH,
BHECTH JI0TIOTHUTEIbHbBIE HU3MEHEeHUs U TOJIBKO IT0TOM CO3J]aTh HOBBIM KOMMHUT.

Termeps MO’KHO OTHPaBUTH COIPOBOXKAAKIIEMY COOOILleHMe, YTO BBl CZeJajld 3allpollleHHbIe
H3MeHEeHUs U OHU HaXOIdaTCsd B Balllell BeTKe featureBv2.

A
Y DR VAT S featureBv2
-

4b@78 - ledee - 336089

.I-I..I. d eeab -‘_ 5 39 g E
o ESbaf

PucyHok 72. Hcmopust KoOMMuUmog noc/ie pabomst Hao featureBv2.

IIy6/IMYHBIN IPOEKT 110 cpeacTBaM E-Mail

MHOro IIpOEKTOB HMEIOT YCTOSIBIIHECS IIPOIleJyphl II0 IPHUHATHIO [aTded - BaM CJexyeT
3HAaKOMUTBCI C IIpaBUJIAMH I KaK[OTO IIpOeKTa, TaK KaK OHHM MOIYT OTIM4YaThesad. Tak Kak
CYII[eCTBYeT HeCKOJIBKO OO0JIBIINX CTaphIX IIPOEKTOB, KOTOPhIe IIPUHUMAIOT IIaT4YH II0 CpeZicTBaM
II0YTOBBIX PACCHIIOK, MbI PACCMOTPUM TaKOM IIpHMep.

Pabouuii IIpoI1tecc CX0KUU - BBl CO3/[aéTe TeMaTUUeCKYI0 BeTKY /I Ka)Koro Habopa IiaTyei, Hax
KOTOPBIMU cobUpaeTech paboraTb. OCHOBHOE OTJIMUME - 3TO CII0CO0 UX Ilepefjlaud IIPOeKTy. BmecTo
TOr0, YTOOBI C03/1aTh GPOPK U OTIIPAaBUTH B HET0 CBOU HU3MeHEeHUs, Bbl reHepupyeTe e-mail Bepcuio
JUI KasK/[oro Habopa KOMMMUTOB U OTIIpaBJIgeTe eé B IIOYTOBYIO PaCChIKY pa3spab0TUMKOB:

$ git checkout -b topicA
# (work)

$ git commit

# (work)

$ git commit
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Ceituac y Bac iBa KOMMHUTA, KOTOpPbIe Bbl XOTUTE OTIIPAaBUTh B IIOUTOBYIO PACChLIKY. FCIIOIb3yHTe
KoMaHAy git format-patch s reHeparuu gaityioB B popMaTe mbox, KOTOpble MOYKHO OTIIPABUTH
II0 II0YTe - 3TO 06epHeT KaKAbIil KOMMHUT B e-mail coobIlleHue, I7e ITepBasi CTpOKa U3 CO0bIIeHMe
KOMMHUTa Oy/leT TeMOM IMCbMa, a OCTaJbHble CTPOKM ILIIOC caM ITaT4d OyAyT TejIoM IIHChbMaA.
[IpuMeHeHHe ITaT4ya B popmaTe e-mail, creHepUPOBAHHOTO C IIOMOINBLI0 KOMaHABI format-patch,
coXpaHseT BCI0 ”HYOPMAITUIO 0 KOMMHUTE JO/DKHBIM 00pa3oMm.

$ git format-patch -M origin/master
0001-add-1limit-to-log-function.patch
0002-changed-1og-output-to-30-from-25.patch

Komanpa format-patch BEIBOAMT CIIMCOK MMeH (¢aiyioB IlaTyel, KOTOphle OHa co3xaét. dsar -M
yKasbIBaeT Git UCKATh IlepeMMeHOBaHUs. B uTore Qpaiibl BEIIJIAAAT BOT TaK:

$ cat 0001-add-limit-to-log-function.patch

From 330090432754092d704da8e76ca5c05¢198e71a8 Mon Sep 17 00:00:00 2001
From: Jessica Smith <jessica@example.com>

Date: Sun, 6 Apr 2008 10:17:23 -0700

Subject: [PATCH 1/2] add limit to log function

Limit log functionality to the first 20

lib/simplegit.rb | 2 +-
1 files changed, 1 insertions(+), 1 deletions(-)

diff --git a/lib/simplegit.rb b/1lib/simplegit.rb
index 76f47bc..f9815f1 100644
--- a/lib/simplegit.rb
+++ b/1lib/simplegit.rb
@0 -14,7 +14,7 @@ class SimpleGit
end

def log(treeish = 'master")

- command("git log #{treeish}")

+ command("git log -n 20 #{treeish}")
end

def 1s_tree(treeish = 'master')

2.1.0

Bbl MoO’KeTe peJaKTHUpPOBaTh 3TU Qaubl, 406aBidgd MHGOPMAIUIO I CIIMCKa PacCCBLIKH, HO
KOTOPYI0 BBl HE XOTUTe BHUJIETH B COOOIIEHUM K KOMMUTY. Ec/ii 106aBUTH TEKCT MeXKIy CTPOKOM
--- ¥ HavasIoM I1aT4a (cTpoka diff --git), To paspab0oTUHMKU YBUAAT €ro, HO IIPUMEHATHCSA OH He
OyeT.

JIJIs1 OTIIPABKH B CITMCOK PaCChIKU MOYKHO JIN60 BCTaBUTH QaiiIbl B IOYTOBYIO IIPOrpaMmy, JHU60
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OTIIPaBUTh HUX KOMaHJHOM CTPOKU. BcTaBKa TeKCTa OOBIYHO COIIPOBOXKAAETCs IIpobsieMaMu
dbopMaTHpOBaHUA, 0COOEHHO IIPU HCII0JIb30BAaHUM “YMHBIX” KJINEHTOB, KOTOpPbIe He 3a60TATCA O
IlepeHoce CTPOK U IipobesaXx COOTBETCTBYHOINMM o6pasoM. K cuacTthilo, Git IIpefocraBiisgeT
YTWINATY, KOTOpasg yMeeT OTIIPAaBJIATh KOPPEKTHO OTGOpMaTHpPOBAHHBIE IIATYU II0 IIPOTOKOJIY
IMAP. ITo3>ke MBI II0Ka)keM KaK OTIPaBJIATh HaT4d dyepe3d Gmail, Tak CII0’KUIIOCH UTO Mbl 3HAEM
9TOT IIOYTOBBIM areHT JIydllle [APYIHMX; BBl MOJKETe BOCIIOJIB30BaThCd HMHCTPYKIIASAMU IIO
HUCII0JIb30BAHUIO OOJIBIIIOTO YHMCJIa IIOYTOBBIX IIpOrpaMM B  BBIIIEYIIOMIHYTOM  ¢aiie
Documentation/SubmittingPatches n3 ucxomHbIX KOMOB Git.

[ Havaza, ciaexyeT HacTpouThb IMAP cekmuro B ¢arise ~/.gitconfig. Kakmoe oTmenbHoe
3HaueHMe MOJKHO YCTaHOBUTH BBI30BOM KOMaH/BI git config, a MO’KHO yKa3aTh BPy4YHYIO Cpasy B
¢aiise. B uTore panr KOHQUIypaIluu JO/DKEH BBIVIALETH CIeLyI0IUM 00pa3oMm:

[imap]
folder = "[Gmail]/Drafts"

host = imaps://imap.gmail.com
user = user@gmail.com

pass = p4dsswdrd

port = 993

sslverify = false

Eciim Bam cepBep IMAP He ucmosb3dyeT SSL, TO IIOC/IefHME JABe CTPOKHA He 006s13aTesJbHBI, a
3HayeHUe host T0JDKHO OBITH imap:// BMecTO imaps://. Kak TOJIBKO BCe C/iejIaHO, BOCIIOJIb3yHTeCh
KOMaH/IoM git send-email I ITOMellleHUS BalllUX IaT4yel B nanky Drafts Ha ykasaHHOM cepBepe:

$ git send-email *.patch

0001-added-1imit-to-log-function.patch
0002-changed-1log-output-to-30-from-25.patch

Who should the emails appear to be from? [Jessica Smith <jessica@example.com>]
Emails will be sent from: Jessica Smith <jessica@example.com>

Who should the emails be sent to? jessica@example.com

Message-ID to be used as In-Reply-To for the first email? y

Bo BpeMs BBINOJTHEHUS KOMaHABI, Git BRIBOJUT MHOTO OTJIaf0YHOM MHQOPMAITUH 1T KaXKI0Tr0o
OTIIPaBJIIEMOTO I1aT4ya, KOTOpas BBIIVIIIUT IIPUMEPHO TaK:
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(mbox) Adding cc: Jessica Smith <jessica@example.com> from
\line 'From: Jessica Smith <jessica@example.com>'

OK. Log says:

Sendmail: /usr/sbin/sendmail -i jessica@example.com

From: Jessica Smith <jessica@example.com>

To: jessica@example.com

Subject: [PATCH 1/2] added limit to log function

Date: Sat, 30 May 2009 13:29:15 -0700

Message-Id: <1243715356-61726-1-git-send-email-jessica@example.com>

X-Mailer: git-send-email 1.6.2.rc1.20.g8c5b.dirty

In-Reply-To: <y>

References: <y>

Result: OK

Terepp BBl MoO)KeTe IlepediTé B mamnky Drafts, usMeHuTh Iiosie To, yKasaB ajpecc II0YTOBOM
PacCBUIKH, IIPU HEO0OXOAMMOCTHU 3amnoJHUTH Itosie CC, yKasaB ajjpec COIIPOBOXKIAIOILET0 WU
OTBETCTBEHHOI'O, U OTIIPABUTh IIUCHMO.

3ak/sIroueHue

B 3TOM pasfesie pacCMOTPEH Psifi OCHOBHBIX PabOUYHX ITPOIECCOB, C KOTOPBIMH BBI MOYKETE
CTOJIKHYThCSI IIPU YYaCTUH B PA3IMYHBIX Git IpoeKTax, a TaK >Ke IMPeACTaBJeH Ps/i HOBBIX
WHCTPYMEHTOB, YTOOHI IIOMOYb BaM YIIPAaBJIATh 3TUM IIpolleccoM. /lajiee, BB B3IJIIHETE Ha PaboTy
C [Ipyro¥ CTOpPOHBI: COIPOBOXKAeHHe Git IpoekTa. Bel HayuuTech OBITH [106pO’KeIaTeTHHBIM
TUKTaTOPOM HJIH MEHE[PKEPOM 110 MHTETPaITHH.

CompoBo’KieHHne MpoeKTa

B pomosHeHHe K 3QPEKTUBHOMY Y4YaCTHUIO B IIPOeKTe, OBLI0 OBl HEIJIOX0 3HAaTh KaK ero
COPOBOXKJaTh. COIIPOBOXK/IEHHE MOKET BKJIIOUATh B cebsd IPUHSITHE W IpHUMeHeHHe I1aTdel,
CreHEepUPOBAaHHBIX C IIOMOINBLI0 format-patch ¥ oTIpaBIeHHBIX BaM II0 II0YTe, WJIM WHTErPaIiio
U3MeHEeHHUI B BeTKaxX y/aJleHHBIX Pello3UTOpHeB. He3aBUCHMO OT TOTO, IOJJep>KUBaeTe JIU BbI
KaHOHWYECKUU pell03uTOPUI U IPOCTO XOTUTE IIOMOYD B IIPOBEPKe WU IPUMeHeHUH aTuel,
BaM HeOOXO0IMMO 3HATh KaKUM 00pasoM cjeayeT MPUHUMATh paboTy, UYTOOBI 3TO OBLIIO HAaUbOJIee
IIOHATHO [JIs1 [PYyTUX YYaCTHUKOB M OBLIO OBl IIpHEMJIEMBIM [JII Bac B JOJTOCPOYHOM
IepCIIeKTHUBeE.

Pab6oTa ¢ TeMaTH4YeCKUMH BETKAMHA

[lepesy HHTerpaniell HOBBIX H3MeHEHHM JKeJlaTeJIbHO IIPOBEPUThH HX B TeMaTHYeCKOH
BeTKe — BpPeMeHHOMN BeTKe, CellhajJbHO CO3JLaHHOM I IIPOBEepPKHU paboTOCIIOCOOHOCTH HOBBIX
usMeHeHui. TakuM o00pasoM, MOXKHO IIPHUMEHATh IIATYX II0 OZHOMY M IIPOIIYCKaTh
HepaboTarolye, II0Ka He HaHJETCcd BpeMs K HHUM BepHYTbCI. ECIIM BBl CO3afuTe BETKY C
KOPOTKHMM M IIOHATHBIM HasBaHHeM, OCHOBaHHBIM Ha TeMaTHKe H3MeHEeHHUM, HallpuMep,
ruby_client MM 4TO-TO IIOXO’Kee, TO 6e3 TpyJa MOXKHO OyZeT BepHYThCA K Hel, eC/Id IIPUIILIOCH
Ha KaKoe-TO BpeMs 0TKa3aTbCA 0T paboThl ¢ Hell. CoIpoBOXKAaroIieMy Git IIpoeKTa CBOMCTBEHHO
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HUCIIOJIBL30BaTh IIPOCTPAHCTBO HMMeH [JI1 BeTOK, HaIllpuMep, sc/ruby_client, rme sc - 3To
COKpallleHHe 0T UMEeHH TOTo, KTO IIpofiesiaya paboTy. Kak m3BecTHO, BEeTKH MO>KHO CO037laBaTh Ha
OCHOBaHUH 6a30BO¥ BETKH, HAIIPUMED:

$ git branch sc/ruby_client master

Eciii BBI XOTUTE Cpasy MePeKII0UYUTHCS Ha CO3/JaBaeMyI0 BETKY, TO UCIIOJIb3yHTe oMo checkout
-b:

$ git checkout -b sc/ruby_client master

Tenepb BBEI MOJKETE rI(OGaBI/ITL HOBbI€ HN3MEHEHHd B CO3MdHHYIO TEeMaTH4YE€CKYI0 BETKY H
OITIpeae/JIMTh XOTUTE JIK CJIUTh 3TH N3MEHEHM B Balllk 10JITOCPOYHEIE BETKHU.

IIpuMmeHeHNe maT4eil, MOJTyYeHHBIX 10 IIOYTe

Ecjii BBl HONYyYMJIM IIAaT4Y [0 IIOYTE U €r0 HY)KHO HHTETPHUPOBATh B IIPOEKT, TO CJENYyeT
[IPOaHaJIM3UPOBATh €r0, IPUMEHNB CHavajla B TeMaTU4YeCKOM BeTKe. CyIlecTByeT JiBa BapUaHTa
IIpUMeHeHUs II0JIy4eHHOT0 110 I10YTe I1aTya: git apply mim git am.

IIpuMeHeHHe maTyYa KOMaHA0H apply

EcJiv 1I0JIydeHHBIN 110 I10YTe I1aT4 ObLI CO3iaH KoMaHaoM git diff mam Unix komanHzou diff (uTo
He PeKOMEeHAYeTCs [ieJIaTh), TO IPUMEHHUTD eT0 MOXKHO KOMaH/[o¥ git apply. [IpeAIioioKuM, rmaTa
CcoxXpaHeH 37ech /tmp/patch-ruby-client.patch, Torga IpUMeHUTH €ro MO>KHO BOT TaK:

$ git apply /tmp/patch-ruby-client.patch

JTo pmerictBhe MopubuULpyeT Qaiyibl B Balled paboudell TUPeKTOPUU. BHIIOJIHEHUE KOMaH[bI
IIpaKTUYeCKU 3KBUBAJIEHTHO BBINIOJHEHUI0 KOoMaHAbl patch -pl, omHako, sBJyseTcsa 6osiee
apaHOUJaJbHBIM U [PUHUMaeT MeHbllle HeueTKHWX COBIIaJfeHUi, 4yeM patch. IIpu sToMm
obpabaTrIBalOTCA f0OaBIeHMd, yAaJleHUsd U [lepeMMeHOBaHus QpailjioB, yKasaHHbIe B popMaTe git
diff, Torma kak patch satoro He nmesaetT. HakoHerr, git apply UCII0JIb3yeT MO/IeNb “HPUMEHUTH BCE
WU OTMEHUTH BCE”, IJle U3MeHeHUs JIM60 IIPUMEHSIOTCS II0JIHOCTBIO, JTUO60 He IPUMEHSITCS
BOOOII[e, TOIa Kak patch MOXKeT yaCTUYHO IIPUMEHUTH IaTd (aiyibl, IpUBeId Ballly pabouyro
OUPEKTOPUI0 B HEIIOHATHOe COCTOsIHWe. B 1iesioM, git apply GoJiee KOHcepBaTHUBeH, yeM patch.
[TocJte BBITIOJTHEHUS KOMaH/bl HOBBIM KOMMUT He CO3/1aéTCs U ero HY>KHO JleJ1aTh BPYYHYIO.

KomanzoM git apply MOKHO IPOBEPUTH KOPPEKTHOCTD IIPUMEHEHU I1aTya [0 ero GpaKTHU4eCKOro
IIpUMeHeHUs, UCII0ab3yd git apply --check:

$ git apply --check 0001-seeing-if-this-helps-the-gem.patch
error: patch failed: ticgit.gemspec:1
error: ticgit.gemspec: patch does not apply
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Ecyii oIu60K He BBIBEJIEHO, TO ITaTY MOXKeT GBITH IpUMeHeH 6e3 Impo6seM. Tak ke, B ciIydae
OIIMOKY 3Ta KOMaH/[a BO3BpalllaeT OTJIUYHOe 0T 0 3HaUeHUe, YTO I103BOJIsIeT HUCII0Ib30BaTh eé B
CKPHIITAX.

HpnMeHeHne ImaT4da KOMﬂH].'[Oﬁ am

Eci yyaCcTHHUK IIpOeKTa II0JIb30BaTesb Git ¥ yMeeT I0JIb30BaThCAd KOMaHAOU format-patch masa
reHepaliuy I1aTyei, To BaM OyZeT Jjierye, Tak KaK B IIaT4 BK/IOYaeTcsa HHopMaIyg o6 aBTope U
coobIieHre KOMMUTA. ECJIM BO3MOKHO, TpeOyHTe 0T BAalllMX YYaCTHUKOB HUCII0JIb30BAaTh KOMaHY
format-patch BMecto diff /i1 reHepauu nmaTyeil. BaM ocTaHeTCd UCIIOJIL30BAaTh git apply TOJIBLKO
IUId yCTapeBIINX IIaTYel U I10JT06HOTO UM.

Jl11 IpUMeHeHHUd I1aT4a, CO3JaHHOorIo ¢ IToMolbio format-patch, ucrosb3yiiTe git am. TeXHUYeCKH,
git am peanmmusoBaHa i1 4uTeHUs GaljoB B ¢opMaTe mbOX, KOTOPBIM IIpeJHasHayeH [JId
XpaHeHHUs B OJlHOM ¢aiile 0O[JHOTO MM HeCKOJbKHUX e-mail cobIneHul B TeKCTOBOM BHfe. Takoit
daria uMeeT BUL:

From 330090432754092d704da8e76cabc@5c198e71a8 Mon Sep 17 00:00:00 2001
From: Jessica Smith <jessica@example.com>

Date: Sun, 6 Apr 2008 10:17:23 -0700

Subject: [PATCH 1/2] add limit to log function

Limit log functionality to the first 20

JTO Havaso BBIBOZA KOMaHABI format-patch, koTopasg paccMaTpuBasach B IIpebIAyIIleM paszeJie.
JTO TakK ’Ke BAIUAHBINA mbox ¢opMaT. EC/IM KTO-TO OTIIPaBUII IaT4, KOPPEKTHO CHGOPMUPOBAHHBIN
KOMaHoM git send-email, ¥ BBl COXpaHMIU ero B mbox ¢opmarte, To MOKHO yKasaTh IleperaThb
9TOT $aliyl B KaueCTBe apryMeHTa KOMaHfie git am, KoTopas HaUHET IIPUMeHAThH BCe Hali/leHHbIe B
¢aiiyie taTyu. ECoIM BBI UCIIOJIb3yeTe IIOYTOBBIM KJIHEHT, KOTOPHIM yMeeT COXpPaHATh HeCKOJIbKO
nvceM B mbox ¢opmaTe, To MOXKHO COXpPaHUTH Cpasy Cepulo IlaTyeil B ofvH ¢Gaui, a 3aTeM
IIPUMEHUTH UX 3a pas, UCII0Ib3ysd git am.

Tak miau WHaue, ecIM KTO-HUOY/Jb 3arpy3suUT CO3[JaHHBIN C IIOMOIIbI0 format-patch maTu ¢aiin B
CHUCTeMY YyIIpaBJIeHUs 3aladyaMM, TO Bbl CMOKeTe COXPaHUTh ero cebe ¥ IPUMEHUTH JIOKaJIbHO C
IIOMOIIIBI0 git am:

$ git am 0001-1imit-log-function.patch
Applying: add limit to log function

Kak BBl MOIIM 3aMeTHUTh, ITaT4 IPUMeHWICI 6e3 KOHPJIUKTOB U OBLI CO3/LaH HOBBIM KOMHT.
MHpopmanysa o6 aBTOpe ObLIa M3BJeYeHa W3 3aroJI0OBKOB mucbMa From U Date, coobimeHue mjasa
KOMMMTA — U3 3arojioBKa Subject, a maHHBIe KOMMHTa—MU3 Teja HOUCbMa. Hampuwmep, s
IIPUMeHEeHHOI0 I1aT4ya U3 IIprMepa BhIllle KOMMUT Oy/leT BBIIVIAeTh CJIeIYIOIUM 06pa3oM:
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$ git log --pretty=fuller -1
commit 6c5e70b984a60b3cecd395edd5b48a7575bf58e0

Author: Jessica Smith <jessica@example.com>
AuthorDate: Sun Apr 6 10:17:23 2008 -0700
Commit: Scott Chacon <schacon@gmail.com>

CommitDate: Thu Apr 9 09:19:06 2009 -0700
add limit to log function

Limit log functionality to the first 20

Commit MHpOpPMAIIMS YKa3bIBaeT Ha TOTO, KTO MPUMEHUJI ITaTY U KOTIZa 3TO 6bLIO c/iesiaHo. Author
MHPOpPMAITHs YKa3bIBaeT Ha TOTO, KTO M3HAYAILHO CO37IajI ITIaTY U KOTZa 3TO OBLIO0 CeIaHO

OmHako, BO3MOXKHa CHUTyallysi, KOrfa I1aTd He MOXKeT OBITh 0e3aKOH(IUKTHO IIpUMEHEH.
B03MO0’KHO, Ballla OCHOBHas BeTKa CUJIbHO PacXOJUTCS C TOM BETKOM, Ha OCHOBAaHUU KOTOPOM OBLI
CO3/laH MaT4, WJINU OH 3aBUCHUT OT JIPYIOro, ellé He IIPUMEHEeHHOTI0 maTya. B TakoM ciiydae pabora
git am OyzeT IIpepBaHa, a Tak >Ke BbIBeJ[eHa II0/[CKa3Ka CO CIIMCKOM BO3MOKHBIX e ICTBUI:

$ git am 0001-seeing-if-this-helps-the-gem.patch

Applying: seeing if this helps the gem

error: patch failed: ticgit.gemspec:1

error: ticgit.gemspec: patch does not apply

Patch failed at 0001.

When you have resolved this problem run "git am --resolved".

If you would prefer to skip this patch, instead run "git am --skip".
To restore the original branch and stop patching run "git am --abort".

JdTra KOMaHJa [00aBHUT COOTBETCTBYIOIE MapKephl BO BCe (aMIbl Ife eCTh KOHQJIUKTEI,
aHaJIOTUYHO KOHQUIMKTaM CIHWSHUS WM IepebasupoBaHusd. /UId pellleHUs TaKOM IIPOGJIeMBI
HUCII0/Ib3yeTCsI aHAJIOTUYHBIN IOLX0], — OTpeJaKTUPYHTe GpakIbl UCIIpaBUB KOHQJIMKTEIL, J06aBbTe
UX B UHJIeKC U BBIIIOJIHUTE KOMaHAy git am --resolved a1 repexo/fia K CIeAyIOIeMy I1aTyy:

$ (fix the file)

$ git add ticgit.gemspec

$ git am --resolved

Applying: seeing if this helps the gem

[Ipu >KeJlaHUM, BBl MOYKeTe yKa3aThb OIITUIO -3, UT0OBI Git mompo6oBajl IPOBECTH TPEXCTOPOHHEE
cUsTHHe. JTa OIIIMSI He BKJIIOYEHA 110 YMOJYAaHHIO, TaK KaK OHa He 6yZeT paboTaThb, eCciau
KOMMHT, Ha KOTOPBIN CChIJIaeTcs I1aT4, OTCYTCTBYeT B BallleM PEIIO3UTOPUU. ECJIU Y Bac ecTh TOT
KOMMMT, Ha KOTOPBIN CChIAeTCsI KOHQIUKTYIOITHM ITaTy, TO UCIIOJIb30BaHUE OIIITUH -3 IIPUBOJUT
K 60Jiee yMHOMY IPUMeHEeHUI0 KOHQIHUKTYIOIIEro naTya:
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$ git am -3 0001-seeing-if-this-helps-the-gem.patch
Applying: seeing if this helps the gem

error: patch failed: ticgit.gemspec:1

error: ticgit.gemspec: patch does not apply

Using index info to reconstruct a base tree...
Falling back to patching base and 3-way merge...

No changes -- Patch already applied.

B maHHOM ciydae IIaTd y>Ke GBI IpUMeHeH. be3 MCII0JIb30BaHUA OIIUU -3 3TO BBIVIALUT KakK
KOHQJIUKT.

Eciim BBl IIpuMeHsieTe HECKOJIBKO ITaTdyedl M3 ¢aisila mboX, TO MOXHO 3alyCTHUTL git am B
WHTEPaKTUBHOM peXXHMe, B KOTOPOM Ilepef; 00pabOTKOM Ka’k[oro marda OyfeT 3ajaBaTbCd
BOIIPOC O JaJIbHEMUINNX JeCTBULX:

$ git am -3 -i mbox
Commit Body is:

Apply? [yles/[n]o/[e]dit/[v]iew patch/[a]ccept all

JTO OTJIMYHAsd BO3MO’KHOCTH IIOCMOTPETH COZEP’KHMOE IIaTda IIlepea €ro IpuMEHEeHHEM HWJ/IA
IIPOITYCTUTH €TI0, €CJI OH yKe OBLI IIPUMEHEH.

Kor,z[a BCe IIaT4YM IIPHUMEHEHEI U CO3JaHbl KOMMUTEI B TEKYMEﬁ BETKe, BEI YK€ MOJKeTe PEeIIUTb
CTOHUT JIM U KaK HHTEIPUPOBATh UX B boJstee OOJITOKUBYIIYIO BETKY.

IIpoBepka yAaIeHHBIX BETOK

Eciau Y4aCTHHK IIPpOEKTa COo31aaJI cBou Git pEHOSI/ITOpI/IfI, OTIIPAaBUJI B HETO CBOHW H3MEHEHUd, a
3aTeM IIPHC/IaJ BaM CCBUIKY W Ha3BaHHE BETKH, Kylad OBLITH OTIIPaBJIEHBI M3MEHEHHA, TO BEI
MOZKeTe ,I[OﬁaBI/ITI:: 9TOT pEHOBI/ITOpI/Iﬁ KaK y,[ﬂaﬂeHHLIfI U IIPOBECTHU C/IUsIHHUE JIOKAJIBHO.

K mpumepy, /PKeccMKa OTIpaBHja BaM IIMCbMO, B KOTOPOM CKa3aHO, Y Heé eCTb HOBBIH
¢yHKIIMOHAT B BeTKe ruby-client eé pemosuTopus. Bel MO’KeTe ero IIpoTeCTUPOBAaTh, JOOABUB
yAaJleHHBIN PEIIO3UTOPUHN U II0JIYYUB U3MeHeHUs U3 3TON BeTKHU JIOKaJIbHO:

$ git remote add jessica git://github.com/jessica/myproject.git
$ git fetch jessica
$ git checkout -b rubyclient jessica/ruby-client

Ecsii oHa CHOBa IIPUIIJIET BaM IIMCbMO C YKasaHHUeM Ha HOBBIN QYHKIIMOHAJI Y>Ke B PYroil BeTKe,
TO JUIZ ero IlojJydeHus pocraTroyHo fetch u checkout, Tak Kak yjajeHHBIM PEIIO3SUTOPUU yiKe
IIOJK/IIOYEH.

JTO OYeHb II0JIE3HO, KoOor/ia BBI ITIOCTOAHHO pa60TaeTe C 9THUM YeJIOBEKOM. O,[LHaKO, OT TeX, KTO
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penKo OoTIpaBJsieT HeOObIIMe TaTUH, 6YeT IPoIle IIPUHUMATh UX 110 II0UTe, UeM TpeboBaTh OT
BCeX IIOf/lepKaHUsI COOGCTBEHHBIX CEPBEPOB C PEIIO3UTOPHUSIMH, IIOCTOSHHO 06aBJSAITH UX KakK
yIaJIeHHBIE, a 3aTeM yIaJISTh U BCE 3TO Pajik HECKOJILKUX MaTueil. Tak ke BBl BPSIZ JTU 3aX0THUTE
UMeTh COTHHU YIAJIeHHBIX PEeIlO3UTOPHUEB, KAXKIBIK M3 KOTOPBIX HYKEH TOJIBKO [JIST OTHOTO HJIU
HEeCKOJIbKUX mHaTueil. K cuacTbio, CKpUNOTHI U pa3IUUYHbIE CEPBUCHI 06JIeTHaloT 3a/ady, HO BO
MHOTOM 3aBUCSIT OT TOT0 KaK paboTaeTe Bbl U YUaCTHUKH BallleTro IIPOeKTa.

OTJINYUTEIbHBIM IIPEUMYIIECTBOM /IaHHOTO ITOAXOOa ABJIAETCA ITOJIyUd€HHEe MCTOPHKM KOMMUTOB.
X0Th BO3HUKHOBEHUE KOHCI)JII/IKTOB CIUAHHUA 1 3aKOHOMEPHO, HO BBl 3HAeTeé C KaKOIro MOMEHTa
9TO IIPOM30IIJIO; KOPPEKTHOEe TpéCTOpOHHee CIUsSHHE 00Jee IIpeAIIoOuTUTE/IbHO, YEM YKa3aThb
OIIITHIO -3u HaedaTbCd, 4TO IIaTY OCHOBAaH Ha KOMMMTE, K KOTOPOMY Yy BaC €CThb AOCTVII.

Ecix BBEI ¢ KeM-TO He paboTaeTe IIOCTOSHHO, HO BCE paBHO XOTHUTEe MCIIOJIL30BaTh yZAaJeHHBIN
PelosUTOPUi, TO MOXKHO yKas3aTb CCBUIKY Ha Hero B KoMaHze git pull. 3To mpuBefér K
O/JHOKPaTHOMY BBIIIOJIHEHUIO, a CChLJIKA He PeIIO3UTOPUMN coXpaHeHa He OyieT.

$ git pull https://github.com/onetimequy/project
From https://github.com/onetimequy/project

* branch HEAD -> FETCH_HEAD
Merge made by recursive.

OnpepesieHue IPUMeHsIEMBIX N3MeHEeHU

Ha Tekymmuid MOMEHT y BaCc eCcThb TeMaTHUuyecKas BeTKa, Ccofeprkalllag IIpefoCcTaBJIEHHbBIE
usMeHeHud. Ceillyac BBl MOJKeTe OIIPeNesIUThCI YTO C HUMHU [ejaTb. B 3ToM paspese
paccMaTpuBaeTcd Habop KOMaHJ, KOTOpble IIOMOTYT BaM YBUAETb UYTO HMEHHO OyzeT
UHTETPUPOBAHO, €CJIU BEI PEIllUTe CJAUTh U3MEHEHUSI B OCHOBHYIO BETKY.

O6BIUHO, I0JIe3HO IIPOCMOTPETh BCe KOMMUTHI TeKyIllel BeTKH, KOTOphIe elllé He BK/IIOUEHBI B
OCHOBHYI0. BBl MO)KeTe HCKJIIOUUTH KOMMMTHI, KOTOPhIe yKe ecThb B Ballledd OCHOBHOIM BeTKe
noGaBUB OMITHIO --not Ilepes; eé Ha3BaHHWEM. ITO AHAJOTHYHO YKa3aHUIO HCII0JIb30BaBIIIETOCS
paHee ¢opmaTa master..contrib. Hampumep, ecii yuaCTHUK IIpoeKTa OTIIPAaBUJI BaM /iBa IaTya, a
BBI CO3/]aJIM BeTKY C HasBaHHeM contrib ¥ IpUMeHWIN HUX, TO MOXKHO BBHIIIOJTHUTH CJIEYIOIIYIO
KOMaH/y:

$ git log contrib --not master

commit 5b6235bd297351589efc4d73316f0a68d4841118
Author: Scott Chacon <schacon@gmail.com>

Date:  Fri Oct 24 09:53:59 2008 -0700

seeing if this helps the gem
commit 7482e0d16d04bea79d0dba8988cc78df655f16a0
Author: Scott Chacon <schacon@gmail.com>

Date:  Mon Oct 22 19:38:36 2008 -0700

updated the gemspec to hopefully work better
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JUIs TIpocMOTpa HM3MeHEHHUH, IIpe/ICTaBJIeHHBIX B KaKJOM KOMMUTE, MOKHO HCIIOJIb30BaTh
OMITHIO -p KOMaHABI git log, KOTOpas BhIBeJ[eT Pa3HUILY 110 KaXKIOMY KOMMHUTY.

U1 TIpocMoOTpa IIOJTHOM pasHUIILI TOTO, UTO IIPOU30UET eC/IU BhI COJIBETEe U3MEHEeHU B APYIYI0
BETKY, BaM IIOHaJOOMUTCSI MCIOJIb30BaTh BO3MOJKHO CTPaHHBIM CIOCOO /I IIOJIydeHUs
KOPPEeKTHBIX pe3yJIbTaTOB:

$ git diff master

JdTa KOMaHfia MOKeT BBOAUTHL B 3a0JIy»K[eHHe, HO TOYHO II0OKa)kKeT pasHHUIly. Eciu Baima master
BeTKa IIPOJIBUHYJIACH BIIepe[ C TeX II0P KakK BBl CO3/aJIM TeMaTHYEeCKYI0 BETKY, TO BBI IIOJYUYUTE
Ha IIepBBLINM B3IVIA[ CTPaHHBIE pe3ybTaThbl. ITO IIPOUCXOLUT IIOTOMY, YTO Git HeIloCpe[CTBEHHO
CpaBHHUBaeT CHUMKHU IIOCJIeJHUX KOMMHWTOB TeKylllel M master BeToK. Hampumep, ecad BBI
n06aBUIN CTPOKY B Qaiiy B BeTKe master, TO IIPsIMOe CpaBHEHMe CHHUMKOB Oy/leT BBIIVIAETh KaK
OyATO TeMaTHYeCcKas BeTKa COOMpaeTcs YAaJIUTh 3Ty CTPOKY.

dTo He mpo6Gsiema, ecayd BeTKa master SIBJISETCS HeEIOCPeACTBEHHBIM pPOAMTeSeM Ballel
TeMaTH4eCKOM BEeTKH, HO eCJIM UCTOPUS 000HUX BeTOK M3MeHMJIACh, TO pasHUIlA 6y/eT BHIIISETh
Kak Jio6aBJIeHHe BCeX U3MeHeHUH U3 TeMaTH4YeCKON BeTKU U yjlaJleHHe BCero HOBOTO M3 master
BETKH.

4To ,E[EflCTBPITEJIBHO HY>XHO BHETH, TaK 3TO H3MEHEHUId TeMaTHUUYeCKOM BETKH, KOTOPEIE
IpeacTouT CJIUTE B master BETKY. ITO MOXKHO caeJsaTh, CKa3aB Git CpaBHHUBATH HOCJIE,I[HI/II‘/JI KOMMUT
TeMaTHUYeCKON BETKH C II€PBBIM 06HJ;I/IM poouTeseM IJId 000HX BETOK.

TeXHHUYECKHU 9TO aejiaeTcd 3a CUET SIBHOTO YKa3aHUud o6mero KOMMMHTAa U IIPUMEHEHHUS Pa3HUIIBI K

HeEMY:

$ git merge-base contrib master
36c7dba2c95e6bbb78dfa822519ecfecbelcab49
$ git diff 36c7db

OpHako 3TO He YH06HO, IoaToMmy Git mpefocTasisieT 60jiee KOPOTKHUM CIIOCO6: CHUHTAKCHUC
TpoeTouHs. [IpUu BBIIIOJITHEHUU KOMaH/b! diff, ciaeqyeT IMocTaBUTh TPU TOUKHU I10C/Ie KMEHU BEeTKU
[T TIOJIyYeHUs PasHUIlbl MeXKIy HeU U TeKyllleld BeTKOM, OTHOCUTEJIbHO O0IIero poguTess C
IPYTOM BETKOM:

$ git diff master...contrib

JlaHHag KoMaHa OTOGpHBI/IT IIpoAe/IaHHYIO pa60Ty TOJIbKO K13 TeMaTH4YeCKOH BeTKH,
OTHOCHTEJIIbHO O6IH€FO poouTesId C BeTKOM master. [Iojie3HO 3aIIOMHUTDH YKaBaHHBIﬁ CHHTAaKCHC.

HNHTerpanus npegocTaBIeHHON padoThI

Korma Bce mM3MeHeHHUs B TeKyIell TeMaTH4YeCKOM BeTKe IOTOBBI K HMHTeErpariud C OCHOBHOM
BETKOM, BO3HUKAeT BOIIPOC KaK 3TO chesjaTh. KpoMe 3TOro, Kakoil pabouymil mpoIjecC Bbl XOTHUTE
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HCIIOJIB30BaTh IIPM COIIPOBOKIAEHHH Balllero l'IpOEKTa? VYV Bac HeCKOJILKO BAapHUAaHTOB, ,I[aBafITe
PaCcCMOTPHUM HEKOTOPhIE M3 HUX.

PaGoumne mpoieccsl 110 CIUSTHHUIO0

B ripocToMm paboueM IIpoliecce IIpojiesiaHHas paboTa IIPOCTO CIMBaeTCd B BeTKy master. [Ipy TakoM
ClleHapUU y BaC eCThb BeTKa master, KOTOpas COJep>KUT CTabuibHBIM Kox. Korma pabora B
TeMaTUUYeCKOM BeTKe 3aBepllleHa WM BBl IIPOBEPUJIN YbIO-TO pPaboTy, BBl CJIMBaeTe €€ B BETKY
master U ypasseTe, 3aTeM IIPOIlecC IIOBTOpseTCA. ECIM B pelIO3SUTOPHHU IIPUCYTCTBYIOT IBE BETKU
ruby_client u php_client ¢ mpomesraHHOM paboTOM, KaK I[I0KasaHO Ha PUCYHKe lcropus c
HEeCKOJIbKUMM TeMaTHYeCKUMHM BeTKaMW., U BBl CHaudajla CJIMBaeTe BeTKy ruby_client, a 3aTeM
php_client, To cocTOosIHMe BallleIr0 PeIlO3UTOPHA OyAeT BBIIVIALETh KaK II0Ka3aHO Ha PHUCYHKe
CiirsiHue TeMaTHU4eCKOH BeTKH..
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PucyHok 73. Hcmopus ¢ HeCKO/IbKUMU memMamudecKuMu 6emxkamul.
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PucyHok 74. CausHUe memMamuyveckoll 6emxu.

JTO, MOYKaJMyH, IIPOCTEMIIUNM pabOyMM IIPOIeCC M ero HCIO0Jb30BaHHe IIp06IeMaTU4YHO B
O0/IbIINX WU OOJiee CTAaOM/IBHBIX IIPOEKTaX, IZe BBl [IOJDKHBI OBITH 0O0Jiee OCTOPO’KHBI C
IIpef0CTaBJIeHHbIMU U3MeHEeHUSIMMU.

Eciu Y BaC O4Y€Hb Ba)KHBIN IIPOEKT, TO BOSMO>XHO BaM CTOHT HCIIOJIb30BaThb I[BYXCTYHquaTLIﬁ
ITUKJI CJIUAHMA. HpI/I TaKOM CIieHapHuH Yy BaC UMEITCA IB€ NOJITOKUBYIIIHE BETKU master u develop,
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Ime B master CIMBAIOTCA TOJNBKO OYeHb CTAaOWIbHBIe HM3MEHEHUs, a BCe HOBBIe I0pPabOTKU
UHTETPUPYIOTCI B BeTKYy develop. O6e BeTKH PEryJasipHO OTIIPABJAIOTCI B IIyOJUYHBINA
pemosuTopuii. Kaknaplii pas, Korga HOBasg TeMmaTdecKasd BeTKa roroBa K ciausgHuio (Ilepep
CIMSIHUEM TeMaTHU4YeCKOM BETKH.), Bbl ciauBaeTe eé B develop (Ilocse CAUSHUS TeMaTHU4YeCKOU
BETKMU.); 3aTeM, KOT/Ia BbI BBIIIyCKaeTe peJjir3, BeTKa master cMellaeTcsd Ha CTabUIbHOE COCTOSTHUE
BeTKHU develop (ITocsie pesrsa ImpoeKTa.).

develop

C1 -+ C2 - C5

™

C3 - C4
PucyHok 75. Ileped cAUSIHUEM MeMamuHecKoll 6emku.
develop
C1 - c2 - C5 - Cc6
c3 - c4

PucyHok 76. [Tocae cCAUsTHUSL meMamuyueckoll 6emxu.
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C1 - Cc2 - C5 - Cb

C3 - Cc4

Pucyrok 77. Ilocse peausa npoekma.

Taxkum O6p330M, JIIOAU MOTIYT KJIOHHPOBATDH peHOSI/ITopI/Iﬁ Baliero IIPpOeKTa M HCIIOJIb30BATb
BETKY master g C60pKI/I II0C/IeJHETro CTabMJIBHOTO COCTOSTHHUSI U II0JIY4E€HHS aKTYyaJIbHBIX
W3MEeHEHUHU WIHU UCII0JIb30BaTh BETKY develop, KOTOpas COAEP’KUT CaMble IIOC/TIeAHE U3MEHEHU.
Bbel Takke MoOXKeTe IIPOAOJDKUTE 3Ty KOHIIEIIITHUIO, HMed BETKY HWHTerpanuvv, B KOTOpOfI
06'BEILI/IHHGTCH BCdA pa60Ta. Ilocsie TOrO, Kak Koj/oBasd 6asa YKa3aHHOfI BETKU CTaOMJbHA U
HpOfI,I[EHLI BCe TeCTHhI, OHa C/JINBA€TCAd B BETKY develop, a II0cJIe TOro, KakK CTabHM/JIbHOCTH CJAHTHIX
HU3MEeHEeHUN HOKa3dHa, BbI IIepeMeliaeTe COCTOIHNE BETKH master Ha cTabUIBHOE.

PaGoumnii mpocecc MHO>Ke€CTBEHHBIX CAMSIHUN

B mpoekTe Git IPHUCYTCTBYIOT YeTHIpe IOJTOKUBYIIIME BETKH: master, next, pu (IIpeisioKeHHbIE
06GHOBJIEHUST) 1T HOBOM paboThl M maint [yl mofjepskaHUs 6IKIopToB. HoBas IIpojieslaHHAasI
paboTa TpeaoCTaB/SIETCS YYaCTHHKAMH B TeMaTHUeCKHe BETKHM OCHOBHOTO PEIO3UTOPHS II0
MPUHITUILY, OITMCAaHHOMY paHee (CMOTPU VIIpaBJeHHe CJI0XKHBIM Ha60poM TapajesbHO
paspabaThIBaeMbIX TeMAaTHYeCKHUX BETOK.). B 39TOT MOMEHT IIPOU3BOAUTCS IIPOBEPKa 3THUX BETOK
Ha 6e30MaCHOCTDb U TOTOBHOCTh MJIU HEO6X0/IUMOCTD A0paboTKU. Ecyiu 3T0 6e301acHo, U3MeHeHUs
CJIMBAIOTCS C BETKOH next, ZIS TOTO, YTOOBI OCTaJIbHBIE YYACTHUKHU IIPOEKTa MOIJIH IIPOBEPUTH
WHTEeTrPUPOBAHHBIE U3MEHEHHUSI.
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C1 - c2
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C3 - c4
C5 - C6
Cc7 - Cc8
Cc9 - Cc10

c11 - c12

PucyHok 78. YnpagieHue CA0HCHBIM HAOOPOM NApa/leibHO pa3padbamuvléaeMblX memMamu4ecKux 86emok.

Eciin TeMaTHueCKUe BeTKU Tpe6YIOT ,I[OpaGOTKI/I, TO OHH CJ/JIHMBAIOTCA B BETKY pu. Kor;[a
TeMaTH4YeCKHe BETKH IIPU3HAITCAd IIOJTHOCTBIO CTabMJIBHBIMH, TO CHOBA CJIMBAIOTCSI B master u
IIepeCcTpauBalTCAd Ha OCHOBaHHH W3MEHEHUH, HaxXomAIuxca B next, HO eme He IIOIIaBIIHX B

master. 9TO 0O3HAYAET, UTO mMaster MPaKTUUECKH BCET/A JBUTAETCS TOJLKO BIIEpPE], next BpeMs OT
BpeMeHH IlepebasupyeTcs, a pu IrlepebasupyeTcs 4acTo:

1 - 2

|
f | |
| |
I |
m | | L
- —
-

c7 - ca

Pu({yHOK 79. CAussHUe meMamu4vecKux 86emok 8 aO./lZOJlCLleLLglle gemKu uHmezpauuu.

ITocste ToOro, Kak TeMaTHuecKas BeTKa OKOHYATeJIbHO CJjHdTa B master, oHa yaoajdaeTcd Hu3
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pero3uTopus. PeIIo3sUTOPUU TaK sKe COJEPKUT BETKY maint, KOTOpas OTBETBJISIETCS OT II0CJIEJHETO
penu3a [j1d IpefoCTaBJIeHUs IaTyel, ecu TpebyeTcd HOAJAEpPKKa 0O0paTHOM COBMECTHUMOCTH.
TakuM o6pasoMm, II0CIe KJIOHUPOBaHUS IIpOeKTa y Bac OyZeT 4YeThbIpe BeTKH, [Jarollue
BO3MOJKHOCTB IIepeUTH Ha pasHble CTaJUU ero pa3paboTKy, B 3aBUCHUMOCTH OT TOTO, Ha CKOJIBKO
IepefoBBIM Bbl XOTHUTEe ObITh MJIM KaK BBl COOMpaeTech y4acTBOBaTh B IIPOEKTe. BMecTe ¢ 3TUM,
paboyuil IpoIecc CTPYKTYPHUpPOBaH, UTO IIOMOraeT COIPOBOXKAAKIIEMY IIPOEKTa IIPOBEPSTH
IIOCTYIIAIOIIUY KO,

Rebasing and Cherry Picking Workflows

HekoTopsle COIIPOBOXKAAIOIYE IIPEeAIIOUUTAIOT IepebfasvpoBaTh WM BBIOOPOYHO IIPUMEHSITH
(cherry-pick) nM3MeHeHUS OTHOCUTEJBHO BeTKH master BMeCTO C/IUSHUS, UYTO II03BOJISIET
IOJlep>KUBaTh MCTOPUI0 IIpoeKTa B JIMHEeMHOM Buje. Korma mpopesnaHHass pabora U3
TeMaTU4YeCKOM BETKU IOTOBa K MHTETPAIUH, Bbl IIEPEX0OUTe Ha 3Ty BETKY U IlepebasupyeTe eé
OTHOCUTEJILHO BeTKHU master (uum develop U T.1.). EC/IM KOHQIIMKTEI OTCYTCTBYIOT, TO Bbl MOYKeTe
IIPOCTO CABUHYTH COCTOSIHUE BeTKU master, UTO o6ecrieynuBaeT JIMHEMHOCTb UCTOPUHU IIPOEKTa.

lpyTuM cIioco60M IlepeMellleHUs HpefjaraeMbIXx HU3MeHeHUM B W3 OJHOM BETKH B JIPYTYIO
SIBJISeTCS UX BbIOOpOUYHOe mpuMeHeHMe (cherry-pick). BeibopouHoe mpruMeHeHMe B Git II0X0Ke Ha
nepe6asvpoBaHUe i1 OJHOTO KOMMHTA. B TakoM ciydae popMHUpyeTcs IIaTd /I BEIOPaHHOIO
KOMMHTA W HPUMEHseTCs K TeKyIled BeTKe. JTO II0JIE3HO, KOT/la B TeMaTUYeCKOM BeTKe
IIPUCYTCTBYeT HECKOJIHKO KOMMMTOB, a BBIXOTHUTE IIPUMEHUTH TOJBKO OJWH U3 HUX, WIN B
TeMaTU4YeCKOH BeTKe TOJIBKO OJJMH KOMMHT U BBIXOTHTE €r0 IIPUMEHUTH BMeCTO UCII0JIb30BaHUSI
nepe6asupoBaHus. Harmpumep, IIpeAIIoI0KHUM, YTO Balll IPOEKT BBIIVIAAUT CAeYIOIUM 00pasoM:

0b743 - abb4c -+ f42c5

™

e43ab -— S5ddae

Pucyrok 80. IIpumep ucmopuu 00 8b160pOUHO20 CAUAHUSL.

/17151 IpUMeHeHUsI KOMMUTA e433b K BeTKe master BBHIIIOJIHUTE KOMaHAY:
$ git cherry-pick e43a6fd3e94888d76779ad79fb568ed180e5fcdf
Finished one cherry-pick.

[master]: created a@a41a9: "More friendly message when locking the index fails."
3 files changed, 17 insertions(+), 3 deletions(-)
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JTO elicTBHE IIPUMEHUT U3MeHeHUs, CcojlepyKalliyecss B KOMMUTe e43ab, HO OyzeT chopMUpOBaH
HOBBIM KOMMMUT C JpyTUM 3HayeHrueM SHA-1. ITocjie 3TOro ucTopus OyAeT BbIIIIAETD TaK:

0b743 -+ abb4c -+ f42c5 -+ ala4dl

ed3ab Sddae

PucyHok 81. Hcmopus nocJie 86160pO1UH020 NPUMEHEHUS KOMMUMA U3 MeMamu4eckoll 6emxku.

ITocsie 3TOr0 MO>KHO YOaJIATh TEMATUYECKYIO BETKY 1 KOMMUMTEI, KOTOPBI€ IIDUMEHATH HE HY?>KHO.

Bo3MosxkHOCTBE “Rerere”

Ecyi BB 4acTO IIPOM3BOAUTE IlepebasvpoBaHe U CIUSHUE WIU IOJJep KUBaeTe JOTOKUBYIIUeE
TeMaTHYeCKHe BeTKH, TO B Git eCcTh clelHaJbHasi BO3MOXKHOCTHL IIOJ Has3BaHHEM “rerere”,
[IpU3BaHHAas BaM [IOMOYb.

Eé HasBaHMe pacHIMQPOBEIBaeTCs KaK “IIepPeHCIIONb30BaHHE 3allMCAaHHOIO paspelleHus”, a
IIPUMeHSeTCs IIs1 YCKOPeHUsI PyYHOro pa3pelieHus KOHQIUKTOB. Koria Ta omus BKIUYeHa, Git
OyzeT coxpaHATH Habop 006pasoB [0 U IIOCIe YCIEIIHOIO CJAWSHHSA, a TaK >Ke paspelraThb
KOHQJIUKTHI CAMOCTOSITEIHHO, eCIU aHAJIOTUYHbIe KOHQJIMKTHI yoKe ObLIN pa3pelleHbl paHee.

JdTa BO3MOXXHOCTH peaJM30BaHa KaK KOMaHJa M KaK IlapaMeTp KoHbHUrypanuu. Ilapamerp
KOHQUTYpaIiiy HasbIBaeTcd rerere.enabled, KOTOPBIM MO’KHO BKJIIOUUTH IJIO0AJIBHO CIEAYIOIIIUM
obpasom:

$ git config --global rerere.enabled true

ITocse atoro Jiroboe pa3penieHnme KOH(I)JII/IKTEI CJIUAHUA 6y|/:[eT 3allMCaHO Ha cnyqaﬁ IIOBTOPHOTIO
HCIIOJIb30BaHUA.

Ecii HY’KHO, BBl MO’KeTe o0OpalaThbCsd K KIIIy “rerere” HaIIPSIMYI, UCIIOJIb3yd KOMaHZAy git
rerere. Korma koMaHzia BbI3BaHa 0e3 I1apaMeTpoB, Git IIpoBepseT 6a3y JaHHBIX U IIBITaeTCd HAaUTHU
pellleHre I paspelleHUd TeKyllero KOHQJIMKTa C/AWAHUA (TOYHO TaK JKe KakK U IIpU
yCTaHOBJIEHHOU HAaCTPOUKe rerere.enabled B 3HadeHue true). CyllecTByeT MHOKeCTBO
IOIIOJTHUTEJIBHBIX KOMaH7, I IIPOCMOTPaA, YTO UMEHHO Oy/leT 3aIlllCaHo, yAaJeHUs OTAeJIbHBIX
3alucey U3 Kallla, a TakK >Ke ero II0JIHOM OYMCTKU. bosiee eTa/IbHO “rerere” 6yeT pacCMOTPEHO B
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Rerere.

IToMeuaiiTe CBOM pPeInu3bI

[Iocjie BBIIyCKAa peJIM3a, BO3MOXKHO, BBl 3aXOTHUTE IIOMETHTH TEKYIIee COCTOSIHHE TaK, UTOOBI
MO’KHO OBLJIO BepPHYTHCSI K HEMY B JIFOG0M MOMEHT. [[JI1 3TOT0 MOYKHO /I06aBHUTBH T3T, KaK OGBLIO
onucaHo B OcHoBbI Git. KpoMe 3TOTO, BBl MO’KeTe /100aBUTH ITMOPOBYIO IIOAIHCH [JIT Tara,
BBIIVISIZIETD 3TO Oy/IeT BOT TaK:

$ git tag -s v1.5 -m 'my signed 1.5 tag'
You need a passphrase to unlock the secret key for
user: "Scott Chacon <schacon@gmail.com>"
1024-bit DSA key, ID F721C45A, created 2009-02-09

Ecii BBl HCIIOJIB3yeTe IUGPOBYIO IOANMCH IIPHM PAacCTaHOBKEe TITOB, TO BO3HUKAaeT IIpobyeMa
pacipocTpaHeHUs IIyO6JMYHOM 4acTu PGP Kiro4ya, MCII0JIb30BAHHOIO IIPU CO3JAaHUU IIOJIIHCH.
CompoBoyKgaroIuil Git IIpoeKTa MOXKET pPellIuTh 3Ty IIpo6iieMy A00aBHUB B PEIIO3UTOPUM CBOMU
IyO6/JIMYHBIN KII0Y KaK OMHAapHBIM 00BbeKT U YCTaHOBUB CCHUIAKOIIUMCA Ha Hero Tar. YToObI 3TO
clleslaTh, BbIOEPUTE HY)KHBIHA KJII0Y U CIIMCKA AOCTYIIHBIX, KOTOPBIA MOYKHO II0JIYYHUTD C IIOMOIIIBIO
KOMaH/bI gpg --list-keys:

$ gpg --list-keys
/Users/schacon/.gnupg/pubring.gpg

pub  1024D/F721C45A 2009-02-09 [expires: 2010-02-09]
uid Scott Chacon <schacon@gmail.com>
sub  20489/45D02282 2009-02-09 [expires: 2010-02-09]

3aTeM 9KCIIOPTUPYITe BHIOPAHHBIN KJII0Y U [IOMECTHUTe ero HellOCPeACTBeHHO B 6a3y JaHHBIX Git
IpHU IOMOIITA KOMaH/bI git hash-object, KoTopast coc3racT HOBBIM 06BEKT C COAEP>KUMBIM KJIHUaA
U BepHET SHA-1 9TOrO 06'bEKTA:

$ gpg -a --export F721C45A | git hash-object -w --stdin
659ef797d181633c87ec71ac3t9ba29fe5775b92

Temepb, KOTZIa Ball ITyOJYHUBIA KU HAXOMUTCI B PEIO3UTOPHH, MOXKHO IIPOCTaBUTH
YKa3bIBAIOIIMH Ha HETO TIT, UCI0JIb3Ys II0JIyUYeHHOe paHee 3HaueHUe SHA-1:

$ git tag -a maintainer-pgp-pub 659ef797d181633c87ec71ac3f9ba29fe5775b92

BBITTIOJTHUB KOMaHy git push --tags, maintainer-pgp-pub Tar cTaHeT 061IeIOCTYITHEIM. Tereph BCe,
KTO 3ax04eT IIPOBEPUTHL Ballly IOAIHNCH, MOTYT UIIOPTHUPOBATH Ball IIyOJUHBIM KIIHOY,
IIpeIBapUTETHHO IIOJTYUYHUB €T0 U3 PEIIO3UTOPHUS:
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$ git show maintainer-pgp-pub | gpg --import

ITocjie 3TOr0 MOYKHO IIPOBEPSTH IIUQPOBYI0 IOJIIMCH BalllMX TITOB. Kpome 3TOro, BBl MOYKETe
BKJIIOYUTH JIOIIOJTHUTEe/bHble MHCTPYKIMH II0 IIPOBepKe Ballleld IIOAIIMCH B COOOIeHHe Tara,
KoTOpoe OyzieT 0To6parkaThCsI KaXK/AbIM pa3 IIPX BbI30Be KOMaH/bI git show <tag>.

I'eHepanyuss HOMepa COOPKU

Git He HCIIOJIE3yeT MOHOTOHHO BO3pacTaoIye UAeHTUPUKATOPEI [y KOMMHUTOB, II09TOMY €C/IH
BBI XOTHTE II0JIyYUTh YMTaeMble MMeHa KOMHUTOB, TO BOCIIOJIb3YyHTeCh KOMaH/0M git describe g
HY>KHOTO KOMMMTA. Git BepHET UM OJMDKaMINero Tara, KOJIMYeCTBO KOMMHUTOB IIOCJIe Her0 U
JacTUYHOe 3HadYeHHe xaIra SHA-1 119 ykasaHHOro KOMMHUTA:

$ git describe master
v1.6.2-rc1-20-g8c5b85¢

TakuM 06pa3oM, Bhl MOKeTe clieJlaTh CHHUMOK HWJIM co6paTh OWJ/N U /aTh €My IIOHSTHOe JIs
yesJioBeKa Ha3BaHHe. K CJIOBy, ecjii BBl CKJIOHUpPyeTe pemo3uTopuit Git um cobepeTe ero mus3
HCXOTHOTO KO/Ia, TO BHIBOJL KOMAH/bI git --version 6yZieT IPUMEPHO TaKUM >Ke. ECJTH ITOIIBITaThCs
IIOJIyYUTh UM KOMMHTA, KOTOPOMY Ha3HaueH TaT, TO pe3yJIbTaToM OyZeT Ha3BaHHe CaMOTO Tara.

KomaHza git describe mopmepskuBaeT aHHOTHPOBAHHBIE TITU (CO3LaHHBIE C UCII0JIb30BAaHUEM
OIIIWH -3 WM -S), II0O3TOMY CJIe[yeT HCII0JIb30BaTb UMEHHO TaKHWe TITH I IIOMETKU PesIH30B,
0COOEHHO eC/IM BBl MCIIOJb3yeTe git describe i1 IPOBEPKH KOPPEKTHOCTH HMMEHOBaHUA
KOMMMUTOB. Tak ke 3T0O Ha3BaHHe MO>KHO HCII0JIb30BAaTh IIPH BBIIIOJIHEHUHU KoMaH[ “checkout” u
“show”, 0lHaKO B KOHIIe UMEeHU COJIeP>KUTCSI YaCTUUHBIN SHA-1 X3111, [1I09TOMYy Ha3BaHUe He OyzeT
BaJIUIHBIM IIOCTOSIHHO. K IpuMepy, gapo Linux HeZaBHO IIlepelllyio K HCIIOJIb30BaHUIO 10
CUMBO0JIOB B SHA-1 X3111ax BMecTO 8, YTOOBI 06eCIIeUUuTh YHUKaJIbHOCTb KaXK/l0I0 06 beKTa, TAKUM
00pasoM IIpeAbIAyIle Pe3yJbTaThl git describe cTaau HeBaJIHUIHBIMU.

IlogroToBKa pesiusa

Bpemsi feslaTh pesini3 COOPKU. BO3MO>KHO, BBl 3aXOTHUTE CjlejIaTh apXUB IIOCJAeTHET0 COCTOSHUS
BaIllero Koja Jjisg TeX, KTO He HcHojb3yeT Git. /i1 co3maHUsl apXWBa BBIMIOJHUTE KOMaHAY git
archive:

$ git archive master --prefix="project/' | gzip > ‘git describe master'.tar.gz
$ 1s *.tar.gz
v1.6.2-rc1-20-98c5b85c.tar.gz

PacrmakoBaB apXxuB, BEI IIOJIYUHUTE IIOCJIEHEEe COCTOSIHME KOJa Balllero IIPOeKTa B AUPEKTOPHHU
“project”. ToUHO TaKUM >Ke CIIOCOOOM MOJKHO CO3[aTh Zzip apXuB, IIPOCTO [00aBUB OIIIUIO
--format=zip st KoMaHZEI git archive:
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$ git archive master --prefix="project/' --format=zip > ‘git describe master'.zip

Tenepb Y BacC eCThb [IBa apXHBa C PeJIN3HBIM COCTOIHHEM Balllero KO/Aa, KOTOPhIE€ MOKHO 3arpy3vuThb
Ha CaT UiInu OTIIPAaBHUTH IIO IIOYTE.

KpaTtkas ucropus (Shortlog)

Cefiuac caMoe BpeMsi OIIOBECTHTBH JIOJIeH M3 CIIHMCKA PACChUIKH, KOTOPbIe XOTSIT 3HATH YTO
MIPOUCXO/IUT C BallIUM ITpoeKTOoM. C ITIOMOIIILI0 KOMaH/bI git shortlog MOXKHO GBICTPO IIOJIYUUTH
CIIMCOK M3MeHEeHUM, BHECEeHHBIX B IIPOEKT C MOMeHTa IIOC/Ie[THEr0 pesr3a WU IIpefblayIeit
pacchLIki. OHa co6upaeT Bce KOMMUTHI B 33JJaHHOM HHTepBaJse. Hampumep, ciemyroIias KoMaH/a
BBIBE/IET CITMCOK KOMMHUTOB C MOMEHTA ITOC/IeTHETO peJiu3a ¢ Ha3BaHueM v1.0.1:

$ git shortlog --no-merges master --not v1.0.1
Chris Wanstrath (8):

Add support for annotated tags to Grit::Tag

Add packed-refs annotated tag support.

Add Grit::Commit#to_patch

Update version and History.txt

Remove stray ‘puts’

Make 1s_tree ignore nils

Tom Preston-Werner (4):
fix dates in history
dynamic version method
Version bump to 1.0.2
Regenerated gemspec for version 1.0.2

U Tak, Yy BacC €CTh I'OTOBas K OTIIPaBKe CBOJKa KOMMUTOB, CIPYIIIIMPOBAHHEBIX II0 aBTOPaM.

3aK/JIloUeHHue

Bel [O/DKHBI 4YyBCTBOBaTh Cebsg [OCTaTOYHO CBOOOJHO, BHOCA CBOM BKJIaJ B IIPOEKT IIO[
yipaBjieHueM Git, a TakKe 3aHUMasACh IIOZJEPKKOM CBOEro COOCTBEHHOTO IIpOeKTa WU
UHTeIPUpPOBaHWEM HapabOTOK [ApYyruxX II0Jb3oBaTeseld. Ilo3npaBiseM Bac, OIIBITHBIM Git-
paspaboTuuk! B cienyroinei iaBe BBl yY3HaeTe O TOM, KaK HCIIOJIb30BAaTh CaMblii OOJILIIION U
CaMBbIi ITOITYJIAPHBIN Git XocTHHT, GitHub.
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GitHub

I'uTxab 3To KpyIlHeMIlee XpaHuuile Git pell03UTOpHUEB, a TaK >Ke IIeHTP COTPyJHUUeCTBa JJIs
MWJINOHOB Pa3paboTYMKOB U NPOEKTOB. OTPOMHBIM IIPOIIEHT peI03UTOpPHeB XpaHUTCSI Ha
T'utxabe. MHOTHE ITPOEKTHI C OTKPBITBIM HMCXOIHBIM KO/IOM HCIIOJIB3YIOT ero pagu Git XoCTHHTra,
6ar-Tpekepa, pelileH3UpPOBaHUS Ko/la U APYTUX Bellel. Tak YTo, II0Ka BCE 3TO He YaCTb OTKPBITOTO
Git mpoekTa, HaBepHsIKa Bl 3aX0TUTe, WU BaM HPUJETCS B3aUMOZeHCTBOBaTh ¢ [MTXa60M IpHU
IpodeccruoHaIbHOM HCII0Ib30BaHUU Git.

JTa miaBa 1Ipo 3¢PeKTUBHOE HCII0Ib30BaHUe I'nTXaba. Mbl pasbepéM perucTpaliulo, ylpaBjeHue
Y4YeTHOM 3allMChI0, CO3[JaHHUe U MCII0JIb30BaHUe Git pelo3suTopHeB, KAK BHOCUTDL BKJIAJ B UyKHUe
IIPOEKTHEl U KaK IIPHUHHUMAaTh YYy)KOM BKJIAJ B COOCTBEHHBINM IIPOEKT, a TaK jKe IIPOrpaMMHBIA
uHTepderic ['MTxaba U elfé MHOXKeCTBO MeIo4yel, KOTOPBIHA 06s1erdyaT BaM KU3Hb.

Ecii Bac He MHTepecyeT UCIIOJIb30BaHUe ['MTxXaba /JIg pasMellleHHUsI COOCTBEHHBIX IIPOEKTOB WU
COTPYAHHUYECTBA C JPYIMMH IIPOEKTaMU, pasMeIlléHHBIMU Ha HEM, BBl MOXKETe CMeJIO IIepedTH K
HNHcTpyMeHTH! Git.

H3meHeHus1 8 uHmepgetice

Ba’xHO OTMETHUTB, UTO, KaK U Ha MHOTUX aKTUBHBIX BebO-caliTax, 3JIeMEHTHI
HHTepdelrica CO CKPHUHILIOTOB 0053aTeJIbHO CO BpeMeHeM HW3MEeHSTCH.
HazeemMmcs, o6Iee IIpefcTaBJeHHMe O TOM, YTO MBI IIBITaeMcCd CheJaTh
OCTaHeTCs, HO, eCJIH BBl XOTUTe 6o0Jjiee aKTyaJIbHBIX CKPHUHIIIOTOB, BO3SMOYKHO
BBl HaHI€Te UX B OHJIAUH BePCHH 3TOM KHUTH.

WARNING

HacTpo¥ka u KOHQUrypanus y4deTHOH 3alluCH

IIepBBIM [1eJIOM HY>XHO CO3JaTh OeCIUIaTHYX0 YYeTHYI0O 3aluchb. IIpocTo 3aipuTe Ha
https://github.com, Be16epHUTe UM KOTOPOE eIlé He 3aHATO, YKaXKUTe aJipec 3JIeKTPOHHOM II0YTHL U
[1apoJib, a 3aTeM Ha)KMUTe OO0JIBIIYI0 3eJIeHYy10 KHOIIKY “Sign up for GitHub”.
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https://github.com

Use at least one lowercase letter, one numeral, and
seven characters.

PucyHok 82. dopma pecucmpayuu Ha Github.

Jlasiee BBI IIOIIaJleTe HA CTPAHUIYy C TapUPHBIMU IIaHAMHU, €é I[I0Ka MOXKHO IIPOUTHOPHUPOBATh.
Github BbIILIET TUCHMO IS IIPOBEPKHM BAlller0 3JIEKTPOHHOIO azpeca. CresmadTe 9TOT IIar, OH
IOCTaTOYHO Ba’KHBIU (KaK MBI YBUIUM Jlajiee).

Github mnpepmocraBisgeT BCIO QYHKIIMOHAJIBHOCTH [JI1 OeCIIaTHBIX Y4YeTHBIX
3alucel, 3a HCK/IIOYEHHEM TOIO, YTO BCe Ballld PEIO3UTOPUU II0JHOCTHIO

NOTE ny6simuHbl (y J060T0 eCTh [JOCTYyIl Ha uTeHHe). Tapuduble IutaHbl Github’a
BKJ/IIOUAIOT OIIpeJieJIeHHOe KOJIMYeCTBO YaCTHBIX IIPOEKTOB, HO MBI He OyJeM HX
paccMaTpUBaTh B 3TOM KHUTe.

KJIUKHYB 110 UKOHKe OKTOKOTA, BbI IIOIajJleTe Ha CTPaHUILy ITaHeJIU yIIpaBileHUs. Terepb Bbl
TOTOBBI TOJIL30BaThCA Github’oM.

Jdoctyn mo SSH

Ha paHHBIM MOMEHT BBl MOJKeTe IIOKJIIOYAThbCAd K PernosuTopusaM Git HUCIIOIb3ysd IPOTOKOJI
https:// aBTOPHU3yACH IIPU IIOMOIIN TOJBKO UTO CO3JaHHOTO JIOTUHA U IapoJist. OHAKO JIJI1 TOTO
4yTOOBI IIPOCTO KJIIOHUPOBAaTh NOyOJUYHO [JOCTYIIHBIA IIPOEKT, BaM Heo06sI3aTeJbHO
aBTOPU3UPOBATHCA Ha CaliTe, HO TeM He MeHee, TOJbKO UTO CO3JaHHbINM aKKayHT IIOHAJ00UTCI B
TO BpeMs, KOITIa BbI 3aXOTUTE 3arpysuTh (push) cresraHHbIe BAMU U3MEHEHU .

Ecim >Xe BBI XOTHUTe HCIIOJIL30BaTh SSH [OCTYI, B TaKOM Cjy4yae BaM IIOHAZOOUTCA N0OaBUTH
nybsruHbiit SSH kirou. (Ecoim ke y Bac HeT NOybysyHOro SSH Kiroya, BBl MOJKETE €ro
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CreHepupoBaTh [eHepalus OTKPBITOro SSH kiroua) OTKpOHTe HACTPOMKU Ballled yueTHOH HpH
IIOMOIITY CCHLJIKH, PACII0JIOKeHHOM B BepXHeM IIpaBOM YIJIy OKHa:

! tonychacon +~ [ &

PucyHok 83. Cevlika “Hacmpotika ydemHotl 3anucu”(“Account settings”).

Brib6epuTe ceKIUio ciaeBa nof Ha3BaHueM “Kirroun SSH”(“SSH keys”).

!;! tonychacon Need help? Check out our guide to generating SSH keys or troubleshoot common SSH Problems

Huse SSH Keys Add SSH key

Account settings
There are no SSH keys with access o your account

Emails

Notification center

Add an SSH Key
Billing
Title
SSH keys
Security
Key
Applications

Repositories

Organizations

PucyHok 84. Ccolika (“SSH keys”).

3aTeM Ha)KMUTe Ha KHONIKY "[obasnTb kntou SSH"("Add an SSH key"), 3amaiiTe MM KJIro4ua a Tak ke
CKOIIMPYMTe W BCTaBbTe CaM IIyOJIMYHBIN KJOY U3 ~/.ssh/id_rsa.pub (Hy MM Kak OBl y Bac He
HasbIBaJICA 3TOT $aiiyi) B TEKCTOBOeE I10JIe, 3aTeM Ha)KMUTe “/lob6aBUTH KiItou”(“Add key™).

3amaBsaliTe Takoe uMA SSH Kiroya, KOTOpOoe BBl B COCTOSSHUU 3aIIOMHUTH.
HaspiBaliTe Ka)KIbIM M3 100aBJ/sIeMBIX K/IHOYEH I10-pasHOMY (K Ipumepy "Mou
HoyT6yk" miu "Pabouasg yuéTHas 3aIlMCh"), [UIsI TOTO UTOOBI B JaJbHEUIIeM, IPHU
aHHYJIMPOBAaHUM KJI04a OBITh YBePEHHBIM B IIPaBUJIBHOCTH CBOET0 BrIGopa.

NOTE

Baur aBaTap

CJIGILYIOIIII/IIZ Iar, eCJid XOTUTe — 3aM€eHa aBaTapa, KOTOpBIfI OBLI CreHepHrpoBaH /I BaC, Ha BaMH
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BbIOpaHHBIN aBaTap. [lojkasyiicrta 3anauTe Bo BKIagky “IIpoouis”(“Profile”), oHa pacmosioskeHa
HaJ BKIaakoH "Kirrouu SSH" 1 Ha)KMUTe “3arpysuTh HOBYIO KapTUHKY” (“Upload new picture”).

1 tonychacon Public profile
Profile Profile picture
Account sattings Upload new picture

Emails ¥ou can also drag and drop & picture from your computer

Notification center

Name

Billing

S58H k

= Email (will be public)
Security
lications

App URL

Repositories

Organizations
Company
Location

Update profile

PucyHok 85. Ccvlika “IIpogpuns”(“Profile”).

Brr6epeM storoTHir Git-a ¢ YKECTKOTO TUCKA U OTPeIaKTUPyeM KapTUHKY 10T >KeJlaeMbIH pa3Mep.

Crop your new profile picture

Set new profile picture

PucyHok 86. PedakmuposaHue asamapa

ITocsie 3arpysKH Ka>K/[bIF CMOKET YBH/IeTh Balll aBaTap PsIOM C BalllUM UMeHeM I10/Ib30BaTeJIs.
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Ecsii BBl UCIIOJIb3yeTe TaKOM IIOMYJIAPHBIM cepBHC Kak Gravatar (4acTO HCIIOJIb3YeTCs [JIs
YUeTHBIX 3amucedt Wordpress), TOT »Ke caMblii aBaTap 6y/ieT UCI0JIb30BaH "110 YMOJTYaHUIO".

Bairu mouyToBbIe azpeca

GitHub ucmosb3yeT Balll IOUTOBBIU aipec JId MPUBI3KHU BallluX Git KOMMHUTOB K Balllell YUETHOU
3anucu. Ecii BB HCIIOJIb3yeTe HECKOJILKO IIOUTOBBIX a/[pecOB B CBOMX KOMMMUTAX U XOTUTE,
uT00Bb! GitHub pa6oTas ¢ HUMH KOPPeKTHO, TO BaM HY>KHO 0y/eT J00aBUTh BCe HCII0JIb3yeMble
II0OYTOBBIE a/ipeca B CeKIIMI0 1101 HazBaHUeM "IlouToBble azgpeca” ("Emails"), pacriosokeHHY0 Ha
BKJIaKe "AqMuHUCTpUpoBaHue” ("Admin").

4p tonychacon Email
Profile Your primary GitHub email address will be used for account-related notifications (e.g- account changes and billing

receipts) as well as any web-based GitHub operations (e.g. edits and merges).
Account settings

tonychacon @ example.com m
_— Y  Primary J} Public

tchacon @example.com Setas primary [T
Notification center

tony.chacon @example.com Send verification email (L]
Billing m

Add email address
S5SH keys
Add
Security
lications N .
PSCRKNIS Keep my email address private
A We will use tonychacon@users.noreply.github.com when performing Git operations and sending email on your behalf
epositones

Organizations
PucyHok 87. IToumossle adpeca

Kak MO0>XHO BHJIeThb Ha PHUCYHKe [I0UTOBEIE ajipeca, y IIOYTOBBIX aJipecOB UMEITCSI HeCKOJIbKO
COCTOSIHUM. BepXHUU IOYTOBBIN aj/ipec MOATBEPIKAEH U SBJISIETCS OCHOBHBIM JIJISI I1I0JIb30BaTe IS,
9TO TOT CaMBIH ajipec, Ky/ia 6yIyT HaIlpaBJIATHCS OIIOBEIIeHHs, a TaK)Ke OCTaIbHbIe YBeJOMJIEHUSI.
BTOpoM ajipec TOKe MHOATBEPIKAEH, M TaK >Ke MOXKeT OBITh Ha3HaueH B KauyeCTBe OCHOBHOTO.
[TociemHUM afipec He OATBEPIKAEH, 9TO 3HAYUT, YTO Bl He MOYKeTe UCII0JIb30BaTh ero B KauecTBe
OCHOBHOTO M IIOJy4YaTb Ha Hero yBefoMJieHUs. IIpu oOTIIpaBKe KOMMHTA B JHOO0M U3
penosuTopueB, GitHub pacmosHaeT ofvH M3 yKa3aHHBIX IIOUYTOBBIX aipecOB M aBTOMAaTHUYeCKHU
MIPUBSDKET 3TOT KOMMUT K Balllell yUeTHOM 3aIlHCH.

AByx¢daKTopHasa ayTeHTHPUKALUSI

B KauecTBe [OIIOJIHUTE/JHLHON Mephl 0€30IIaCHOCTH, BBl MOXKETe HacCTPOUTh "/ByXpaKTOPHYIO
ayreHTUPuUKauio" (“Two-factor Authentication” viu “2FA”). iIByxdpakTopHasi ayreHTUGUKAIIUSA —
MeXaHU3M, KOTOPHIX CTaHOBUTCA BCe 60Jiee U 60Jiee IIONY/IAPHBIM MeTO/I0OM I10 CHMYKEHUIO pUCKa
CKOMIIPOMETHUPOBAaTh Ballly YYeTHYIO 3aIlMCh B CUTyalllM, KOIZa I1apoJjib OT Ballled y4eTHOH
3alMcy, 10 TeM WJIM UHBIM IIpUYMHAaM, CTaJl U3BeCTeH 3JI0yMBIIIJIEHHUKaM. AKTUBAaIlUS 3TOIO
MexaHUu3Ma 3acTaBUT GitHub 3ampamuBaTth y Bac 06a mapoJis IIpy aBTOPU3aliiM, II09TOMY Jake B
CHUTyalluaX, KOIZia Balll OCHOBHOM IIapoJib CKOMIIPOMETHPOBAH, 3JI0YMBIIIJIEHHUK BCe PaBHO He
IIOJIyYUT JOCTYII K Balllel YYeTHOM 3alIUCH.

Bel cMOXeTe HaWTH  HacTpoMKy "/IByx¢akTopHOM  ayTeHTHOuUKanmu'  (“Two-factor
Authentication”) B ceknuu "besomacHocTh" ("Security”) Bryagku “HacTpoiika yUyeTHOH

167



3anucu”(“Account settings”).

PucyHok 88. "/lgyxdpakmopHas aymenmugpuxkayusa” (“Two-factor Authentication™)

[Ipu Ha’KaTUX Ha KHOIIKY “HacTpouThb IBYyXpaKTOpHYI ayTeHTHUKAIUIO”(“Set up two-factor
authentication”) Bel OyjeTe IlepeHallpaBjeHbl Ha CTPaHUILy, I7le BaM HY>KHO OyZeT HacCTPOUThb
UCII0JIb30BaHUEe MOOUJIBHOIO IPWJIOXKEHUS I TeHepalliu BTOPUYHOIO KOZJAa IIPOBEpPKHU (Tak
HasbIBaeMbIl “OHOPa3OBBIA I1apOJIb OCHOBAHHBEIM Ha BpeMeHH”), TaK >Ke MO’XKHO HaCTPOUTH
GitHub Takum o6pasoM, uTo6bl OH OTIIpaBJs BaM CMC ¢ KOJIOM B MOMEHT, KOIZla BaM HY>KHO
aBTOPHU30BaTHCA Ha CauTe.

[Iocste TOTO, KaK BBl BHIOEpeTe MPeANOYHTAeMbI BaMH METOJ W BBITIOJTHHUTE IIpefljiaraeMble
WHCTPYKIIMY, Ballla yuyeTHas 3alluch OyfeT B OoJbIllell 06e30IIaCHOCTH, U BaM OyneT
IIPeI0CTaBJIATHCS AOIIOTHUTEIHHBIN KOJT BO BpeMsi aBTOPHU3aI[UH Ha CauTe.

BHeceHHEe COOCTBEHHOIO BKJ/IaZd B IIPOEKTHI

Temeph HaIlla y4YeTHAas 3aIlMCh CO3aHA W HACTPOEHA, JaBaiTe >Ke IIPOMAEMCS II0 JIeTaJIsIM,
KOTOpPBIE GYIYT IT0JIe3HBI ITPU BHECEHUHU BKJIA/IA B V7K€ CYIIIECTBYIOIITHE IPOEKTHI.

Co3ganue orBeTBJIeHHH (fork)

Ec/ii BBl XOTUTe BHOCUTH CBOM BKJIQJ B YJKe CYII[eCTBYIOII[He IIPOEKTHI, B KOTOPBIX Y HAC HET IIPaB
Ha BHeCeHUs W3MeHeHUM IIyTeM OTIIpaBKH (push) M3MeHeHMU, BBl MOYKeTe CO3[aThb CBOe
coocTtBeHHOe oTBeTByeHHe (“fork”) mpoekra. 3TO0 o03Hadaer, 4ro GitHub cosgacTt Bary
COOCTBEHHYIO KOIIHUIO IIPOEKTa, JaHHas KoK 6yJeT HaXO[AUThCS B BallleM IIPOCTPAaHCTBe UMeH U
BBI CMOJKeTe JIETKO JleslaTh U3MeHeHUd IIyTeM OTIIpaBKH (push) ©3sMeHeHUH.

HcTopryecKH TaK CJI0KHJIOCh, UTO aHIVIOA3BIUHBIM TepMuH “fork” (cosmaHue
BeTBJIEHHs IIPOEKTa) MMeJ HeraTUBHBIM KOHTEKCTHBIM CMBICII, JaHHBIM TePMHH
03Ha4aJl, YTO KTO-TO IIOBEJI MJIM BeJeT IIPOEKT C OTKPBITBIM MCXOJHBIM KOJIOM B
ApyroM, OTJIMYHOM OT OpPHUTHHAaJIa, HallpaBJIeHUH, HHOI[A JAHHBINA TEPMHH TaK JKe

NOTE O3HayvaJI CO3aHHe KOHKYPHPYIOIIEI0 IIpOeKTa C pasfgeJbHBEIMH aBTOpaMHd. B
KoHTekcTe GitHub, “fork” (co3maHue BeTBJIeHHS IIPOEKTa) IIPOCTO O3Ha4aeT
CO3[jlaHHe BeTBJIEHUd IIpOeKTa B COOCTBEHHOM IIPOCTPAaHCTBE KMEH, 4YTO
II03BOJIAET BHOCUTB ITyOJIMYHBIe U3SMEHEeHHUs U JlelaTh CBOM COOCTBEHHBIN BKJIA]| B
60J1ee OTKPBITOM BH/IE.

TaxuM 00pa3oM, IPOEKTHl He 00eCIIOKOEHBI TeM, YTOOBI II0JIb30BaTesH, KOTOpPble XOTeJaU Obl
BBICTYIIaTh B POJIM COaBTOPOB, MMeJIM IIpaBO Ha BHeCeHHe H3MEHEHUM IIyTeM HX OTIIPaBKHU
(push). Jlromu mpocTO MOTYT CO3/laBaTh CBOM COOCTBeHHBbIe BeTBJIeHUS (fork), BHOCUTH Tyza
U3MeHeHUsd, a 3aTeM OTIPaBJIAThL CBOU BHECEHHBbIe U3MEeHEeHUsI B OPUTMHAIbHBINA PEero3uTOPUU
IIpoeKTa IIyTeM CO3JaHus 3aIpoca Ha IpUHATHe u3MeHeHUH (Pull Request), caMu >Ke 3aIIpochl Ha
npuHdaTHe u3MeHeHuil (Pull Request) 6yayT omucaHBI fajee. 3alIpoCc Ha IIPUHATHE U3MeHEeHUU
(Pull Request) OTKpoeT HOBYH BeTBb C OOCY)KJAeHHeM OTIpaB/sieMOro Ko/a, U aBTOp
OPUTMHAJILHOIO IIPOeKTa, a TaK JKe JpyrHue ero y4acTHUKH, MOIYT IIpUHUMAaThL ydacTue B
06Cy>KIeHUs IIpe/laraeMbIX U3MeHeHUH [10 TeX II0p, II0Ka aBTOP IIpOeKTa He OyJeT UMHU J0BOJIEH,
II0CJIe Yero aBTOp IIPOoeKTa MOXKeT 06aBUTH IIpefijlaraeMble U3MEeHEeHUd B IIPOEKT.
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s Toro, 4TOOBI CO3JaTh OTBeTBJeHUe IipoeKkTa (fork), saliauTe Ha CTpaHUIy IIpoeKTa U
Ha)KMHUTe KHONKYy “Co3maTh oTBeTBJieHHe” (“Fork”), koTopas pacriosio’keHa B IIpaBOM BepXHEM

YIITy.

Y Fork

PucyHok 89. KHonka “Co3damb omeemeasieHue” (“Fork™).

Yepe3 HeCKOJILKO CeKYH/I Bl Oy/eTe IlepeHAIlpaBjeHbl Ha COGCTBEHHYI0O HOBYIO IPOEKTHYIO
CTPaHMUILY, COZlep>Kalllylo Ballly KOIIHI0, B KOTOPOM y Bac eCTh IIpaBa Ha 3aIlUCh.

Pa6ouuii mponecc ¢ ucnosib3oBanueMm GitHub

GitHub paspa6oTaH ¢ OpHIEJIOM Ha ONpeNeJEéHHBIA PAb0YHUM IIPOIlECC C HCII0JIb30BaHUEM
3alIpOCOB Ha CJAUAHUA. IJTOT pabouyuil I[poIlecC XOPOIIO IIOAXOJUT BCeM: M MaJleHbKHUM,
CIUIOYEHHBIM BOKPYT O/JHOTO PEIIO3UTOPUS, KOMaHlaM; ¥ KPYIIHBIM paclipefieIéHbIM KOMIIaHUIM,
U I'pylIlaM He3HAaKOMIIEB, COTPYAHUYAIOIIUX HAJl IIPOEKTOM C COTHeM Komumi. Pabouui Iipoiiecc
GitHub ocHOBaH Ha TeMaTuuecKre BeTKH, 0 KOTOPBIX MbI BeTBieHue B Git.

BOT Kak 3TO 06BIYHO paboTaet:

CospariTe TeMaTHYECKYIO BETKY OT BeTKHU master.
. 3aQUKCUPYHTe HECKOJIBLKO M3MEeHEeHUM, YIyYIIIaroluX IIPOEKT.

. OTmpaBbTe 3Ty BeTKY Ha GitHub.

1.

2

3

4. OTKpoMTe 3ampoc Ha caugHue Ha GitHub.

5. O6cy>xmaunTe ero, BHOCUTE U3MEHEHUS, eCJIU HYKHO.
6

. Bylapesier; mpoeKTa IIpUHUMAaET pellleHure O IIPUHATHYU U3MeHeHUH, JIM60 00 UX OTKJIOHEHUH.

OdueHb HaIOMUHAeT IIO[XOJ, OIMCAHHBIM B IJlaBe Paboumii IIpoliecc C MeHeIHKepOM II0
UHTerparyy, H0 BMeCTO HCII0JIb30BaHUS 3JIEKTPOHHOU IIOYTHl, KOMaHJa COTPyJHUYAaeT 4epes
BebO-uHTEepderiC.

JlaBayiTe IIOCMOTPHUM, KaK MO>KHO IIPEJIOJKUTH U3SMEHEHHU B IIPOEKT, pasMellléHHBIN Ha GitHub.

COS,D;&HI/IG 3alpoca Ha C/insiHue

ToHuU wuIeT, yero 6Bl 3allyCTUTH Ha CBOEM HOBeHbKOM Arduino. KakeTcs, OH HaIll€Jl KJIaCCHBIA
npuMep Ha https://github.com/schacon/blink.
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https://github.com/schacon/blink

schacon / blink @Watch> 0 dStar 0 YFork o0

Poranch: master »  blink / blink.ino

iii
[

3
&L schacon on Jun 12 my arduino blinking code (from arduino.cc)

1 contributor

25 lines (20 skoc) 0.71 kb Raw Blame History -

int led = 13;

void setup() {
pinMode(led, OUTPUT);

}

vold loop() {
digitalWrite(led, HIGH);
delay(1088) ;

digitalWrite(led, LOW); turn th Ff by making the wvoltoge -
delay{10@@) ; t

PucyHoxk 90. [Ipoekm Ha0 KOMOPbIM Mbl XOMUM NOpadbomama.

EnyHCTBEeHHAs Ipo6jeMa B TOM, UTO CBETOAMO/ MOPTraeT CIHUIIKOM GBICTPO; HaM KajKeTCs, JIyUIIle
YCTaHOBUTH 3aleP’KKy B TPHU CeKyH[bI, He ofHy. Tak maBalTe HCIIPAaBUM 3TO U IIPEAJIOKHUM
U3MeHeHUs aBTOPY.

Jia Hadasla, Ha)kMuTe KHONKy "Fork", kKak OBLIO CKa3aHO BBIIIE, YTOOBI 3aIOJyYUTH
COOCTBEHHYIO KOIIHIO ITpoeKTa. Ml 3aperucTpupoBaHbl Ha GitHub 1mog umeneM "tonychacon”, Tak
4TO Hallla KOIUS OKaKeTcd II0 ajpecy https://github.com/tonychacon/blink, rme MBI CMOXKeM
peraKTUPOBaTh e€. Mbl KJIOHHUPYeM ero, CO3[alIUM TeMaTHUeCKyI0 BETKY, BHECEM HE0OXOJUMbIe
U3MeHeHUs U, HaKOHelIl, OTIIpaBUM UX Ha GitHub.
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$ git clone https://github.com/tonychacon/blink @
Cloning into 'blink'...

$ cd blink
$ git checkout -b slow-blink @
Switched to a new branch 'slow-blink'

$ sed -i '' "s/1000/3000/' blink.ino @

$ git diff --word-diff @
diff --git a/blink.ino b/blink.ino
index 15b9911..abcc5ab 100644
--- a/blink.ino
+++ b/blink.ino
@0 -18,7 +18,7 @@ void setup() {
// the loop routine runs over and over again forever:
void Toop() {
digitalWrite(led, HIGH); // turn the LED on (HIGH is the voltage level)

[-delay(1000);-]1{+delay(3000);+} // wait for a second
digitalWrite(led, LOW); // turn the LED off by making the voltage LOW
[-delay(1000);-]{+delay(3000);+} // wait for a second

}

$ git commit -a -m 'three seconds is better' ®
[slow-blink 5ca509d] three seconds is better
1 file changed, 2 insertions(+), 2 deletions(-)

$ git push origin slow-blink ®
Username for 'https://github.com': tonychacon
Password for 'https://tonychacon@github.com':
Counting objects: 5, done.
Delta compression using up to 8 threads.
Compressing objects: 100% (3/3), done.
Writing objects: 100% (3/3), 340 bytes | @ bytes/s, done.
Total 3 (delta 1), reused @ (delta 0)
To https://github.com/tonychacon/blink
* [new branch] slow-blink -> slow-blink

@ KyIoHHpyeM HaITy KOIIHIO

@ Co3pmaéM TeMaTHYeCKyI0 BETKY

3 BHOCHM CBOU U3MEHEHHUS

@ TIpoBepsieM U3MEHEHUS

® dukcupyeM H3MeHeHUs B TeMaTUUeCKOH BETKY

® OTtmpassiieM HOBYIO BETKY B HaIlly KOITuio Ha GitHub

Temepp, eci MBI 3alIéEM Ha CTPAaHWUKY Hallleli xkonuu Ha GitHub, mbl yBUauM, uTto GitHub

3aMeTWJ Hallll U3MeHeHUs U IIpejJiaraeT OTKPBHITH 3aIIpOC Ha CIAUSHHE C IIOMOIIBI0 OOJIBIION
3eJIEHOM KHOIIKH.
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Taxxe MO>KHO 3alTH Ha CTpaHUILy "Branches", 8 (0] azmpecy
https://github.com/<user>/<project>/branches, HAUTH HUHTEPECYIOIIYI0 BETKY M OTKPBHITH 3aIpoc

OTTy/A.

tonychacon / blink @Unwatch> 1  #Star 0 YFork 1

forked from schaconblink

Example file to blink the LED on an Arduino — Edit

<» Code
2 commits 2 branches 0 releases 1 contributo
1 Pull Requests o
Your racantly pushad branchag
Wik
L slow-bilink | than a minute a 11 Compare & pull request
ﬁ P branch: master »  blink / + = e Pulse
This branch is even with schacon:master Pull Request l‘.'ﬂﬂ'p:lrl!' ||I Gfaphs
Create README.md
. . 4 Sattings.
3 schacon authored on Jun 12 latest commit bbcBBFfIb29 [& N '
[E] README md Create README. md 4 months ago
HTTPS
_‘ blink. ino my arduing !JI|'1Iu'1(J' code (from arduind.oc) 4 months ago n aithuib ., com ﬁ_
You can clong with HTTPS, S5H.
@ README.md o Sutversion. ®
(&l Clone in Desktop
-
BI in k <> Download ZIP

This repository has an example file to blink the LED on an Arduino board.

PucyHok 91. KHOnNKa omkKpbslmus 3anpoca Ha CAusiHue

Ecin HaXkaTh Ha 9Ty KHOIIKY, IIOABHUTCA 3KPAaH BBOJA 3aro/JIOBKa M OIIMCAaHUS IIpeajiara€MbIX
H3MEeHeHHU Ha PpacCMOTpeHHE BJIa[ieJIbITy IIPOEKTa. PEKOMEHI{YGTCH Cep'Bé?:HO HO,I[OFITI/I K
COCTaBJIEHHUIO OIIMCaHHA M CIOejJlaThb €ro MaKCHMaJIbHO I/IH(l)OpMaTI/IBHI)IM, YTOOBI BJIageJsIeln

IIPOEeKTa IIOHUMaJI, 3a4e€M 3T USMEHEHHA 1 KaKYyI0 I10JIb3y OHU ITPHUHECYT.

Taxoxke MBI BUAYMM CIIHCOK KOMMHTOB B HaIllel TeMaTH4YeCKOM BeTKe, "OIIepeJUBIIUX" BETKY
master (B JAHHOM CJIy4ae BCEro OJHUH KOMMHT) M IIPeAIIPOCMOTP BCeX HM3MEeHEeHWMH, BHOCHUMBIX

9THUMHU KOMMHTaMH.
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tonychacon / blink @Unwatch- 1 & Star o YFork 1

foriad from schaconbiink

(iy] schacon:master tonychacon:slow-blink Edit
L]

Three seconds is better m n

Write Preview [T Parsed as Markdown  f Edit in fullscreen
« Able to merge.
. . Thesa branches can be d
Studies have shown that 3 seconds is a far better LED delay than 1 second. automatically merged
1]
hitp studies.example.com/optimal-led-delays. html
e d
L1
v
salecting them Create pull request
1 comir 1 file cha 0 cc ' 1c
|y Commits on Oct 01, 2014
q} tonychacon three seconds is better
Showing 1 changed file with 2 additions and 2 deletions. Unified  Split
4 mumm blink.ing View -

// the loop routine runs over and over again forever:
vald loop() {
digitalWrite({led, HIGH); // turn the LED on (HIGH is the voltage level)

delay(1009) ; A wait for a second
+ delay(388a); £ wait for a second

digitalWwrite(led, LOW); ff turn the LED off by making the woltage LOW
- delay(188@); // walt for a second
+  delay(3009) ; A wait for a second

}

PucyHok 92. CmpaHuua c030aHusl 3anpoca Ha CAUSTHUE.

IToce cosmaHus 3ampoca Ha CaugHHUe (DyTEM HaykaTugd KHOOKHU "Create pull request” Ha 3aToM
CTpaHuIle) BJazesiel] GOPKHYTOTO IIpoeKTa IIOJYYUT YyBeAOMJIEHHMe O IIpe/JIO’KEHHBIX
U3MeHEeHUX CO CCBIIKOM Ha CTpaHUIly ¢ HHGopMaIeH o 3arpoce.

3ampochl Ha CIUSHUE IIHPOKO MCIIOIL3YIOTCS I MYOGJIUUHBIX IIPOEKTOB THIIA
OMMCAaHHOTO BBIIIE, KOIJa KOHTPUOBIOTOP Y’Ke IIOATOTOBMJI BCe M3MeHeHUS [JIs
CJIUSTHUSI C OCHOBHBIM PEITO3UTOpHeM. TeM He MeHee, YaCTO MO>KHO BCTPETHTh

NOTE KCII0JIb30BaHMeE 3aIIPOCOB Ha CIUSHHE BO BHYTPEHHUX IIPOEKTaX 8 CAMOM Hadane
IIUKJIa pa3paboTku. O6bICHEHME IIPOCTOe: Bhl MOYKETe 0OGHOBJISITh TEMaTHUYECKYIO
BETKY IIOCJIe OTKPHITHUS 3allpoca Ha CAHUSHUeE, II09TOMY CaM 3alIpoC OTKpPLIBAeTCs
KaK MO>KHO PaHbIIe YTOOHI OTCIEXKUBATH IIPOTPECC pa3paboTKH.

O6paboTKa 3ampoca Ha CIUsIHHe

Ha aTom srarme, Bjajesielf IIPOEKTa MOJKET IIPOCMOPETH IIPpeyIO’KeHHbIE M3MEHEHUs, IIPUHATD,
OTKVIOHUTL HWJ/IX IIPOKOMMEHTHPOBATH HX. Hpe,I[HOJIOXQI/IM, €My HMIIOHHDYET Hjied, HO OH
Hpe,I[HO‘léJI OBI 6OJII:H_IYIO 3al€PIKKY IIepe] BKIIOUEHNEM NJ/IX BEIK/IIOUEHHEM CBETA.
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B To BpeMmsi Kak B PacrpejesieHHBIN Git 06CyKIeHHe MU3MeHEeHUH MO>KET ITPOU3BOIUTCS depes
JIEKTPOHHYI0 T1ouTy, Ha GitHub Bcé mnpoucxoguT oOHJIAMH. Biafeser; IIpoeKTa MOXKET
IIPOCMOTPETh CyMMapHble HW3MeHeHUs, BHOCHMBIe 3aIllpOCOM, U IIPOKOMMEHTHPOBATH JIOGYIO
OT/IeJIbHO B3STYIO CTPOKY.

schacon / blink @Watch= 0 Star 0 YFork 1
Three seconds is better #2 Gl e ease
4
m tonychacon wanis o merge 1 commil 0 schaces:master IMOM tosychaces :3)ou-Blink
Q@
W Conversation 0 < Commita 1 (%) Fles changed 1 +2 -3 EEEE i I
Showing 1 changed lile with 2 additions and 2 deletions. Unified  Spdit
4 NEEE bink.ine of Show naotes  View [ ES
s
bl s
Af the loop routine runs over and over again forever: Af the loop routing runs ower and over again forewer:
wold loop() { vold loop() {
digitalieite(led, WIGH); /F tuen the LED on (WIGH is the voltage level) digitalwrite(led, WIGH); /f turn the LED on (HIGH is the voltage level) W
= delay(188a); SF walt for a second i + delay(3008); i walt for a second
digitalirite(led, LW); A teen the LED off by saking the voltage LOW digitalwrite(led, LOW); £F turn the LED off By saking the woltage LOW
- delay(1688); #f wait for a second Hn delay(3688); /f wait for a second
Wirite: Preview CI Parsed s Markdown 1 Edit in hullscroen

| befieve it would be better if the light was off for 4 seconds and on for just 3.

], selacting them, or

e

PucyHok 93. KomMmeHmMuposaHue onpedeéHHOU CMpoKU 6 3anpoce Ha CAUSHUE

Kak TOJIbKO BJjIajiesiel] IPOKOMMEHTHPYeT U3MeHeHUs], aBTOp 3alpoca Ha CAusHHe (a TakKe Be
IIOAIIMCABIIINECS Ha 3TOT PelO3UTOpHI) IIoaydaT yBeZOMJIeHHs. /lajlee MBI PacCMOTPUM Kak
HaCTPOUTH YBeJOMJIEHUs, HO ceiyac, ecid TOHM BK/IIOUMJI YBeJOMJIEHHS 4Yepe3 3JIEKTPOHHYIO
II0YTY, OH IIOJIy4UT CJIe/lyIolliee IIUCbMO:

Re: [blink] Three seconds is better (#2) 1]

n [
[

Scott Chacon <notifications@github.com> 10:55 AM (18 minutes ago) - >
to schacon/blink, me -

In blink.ino:

> digitalWrite(led, LOW); f/ turn the LED off by making the voltage LOW
> = delay{1000}; ff wait for a second

> + delay({3000); /7 wait for a second

| believe it would be better if the light was off for 4 seconds and on for just 3.

Reply to this email directly or view it on GitHub.

PucyHok 94. KomMmeHmapuu, omnpas/ieHHble N0 3,1eKMPOHHOU noume

KTo yromHO MOXKeT OCTaBJIATH KOMEHTapHhHu K 3allpoCy Ha ciaugHue. Ha CTpaHuia obCyXIeHus
3alrpoca Ha CIHsSIHKe MOXKHO YBHUIETDH IIPHUMED, Ie BjajeJiel] IIPoeKTa OCTaBHU/I KOMEHTapHUH Kak
K CTpOKe KO0/la, TaK U B OCHOBHOM CeKIIUU 06Cy>KeHHs. Kak BBl MOIVIM 3aMeTUTh, KOMEHTapuU K
KOJly TaK >Ke IIPUBe/IeHbI B BU/e 00CYKIeHU.
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Three seconds is better #2 Ol New tssue

m tonychacon wants to merge 1 commit inlo  sehacon:master TOM  tomychacon:slew-blink

<

@
¥ Conversation 1 < Commits 1 [} Files changed 1 +2 -2 HEEE n I
Q tonychacon commented & minutes ago Labeals
None yet
Studies have shown that 3 seconds is a far better LED delay than 1 second. 4
_ Milestane
http://studies.example.com/optimal-led-delays.html W
Mo milestione
4 three seconds is better Assignes *
Mo one—assign yoursel!
<> [ schacon commented on the diff just now
Notifications
blink.ino View full changes
’ @ Unsubscribe
digitalwrite{led, LOW); ff turn the LED off by making the voltage LOW
delay(1888); /f wait for a second
+  delay(3008); {{ wait for a second 2 participants
E schacon addad a note just now Crwira

fi Lock pull request
| believe it would be better if the light was off for 4 seconds and on for just 3.

Add a line note

;g i schacon commented just now Owner

If you make that changs, I'll be happy to merge this.

PucyHok 95. CmpaHuya o6cyxicdeHUs 3anpoca Ha CAUsTHUe

Terlepb KOHTPUOBLIOTOP MO’KeT BHAETH YTO eMy HeOoOXOAUMO cAesaTh IJsI TOTO, UTOOBI ero
W3MeHeHHs] ObUTHM HPUHATHL K CYacTbio, 3TO TOXKe JIETKO cjesaTh. MCIOJIb3ys II0UTY, BaM
IOTPeOyeTCsI 3aHOBO OTIIPABUTH CBOM HM3MEHEHHSI B CIIMCOK PACChUIKH, a IIPU HCIIOJIb30BAaHUU
GitHub B&I ITpocTO [leslaeTe KOMMUT B TeMaTHUeCKYI0 BETKY U ITIOBTopsieTe push.

Korma KOHTpPHUOBIOTOpP cfejlaeT 3TO, Bjafesell IIpoeKTa CHOBa IIOJYyYWUT yBeZOMJIEHHe, a Ha
CTpaHUIle 3ampoca OyfeT 0TMeYeHO, YTO IIpobsieMa pelreHa. ®aKTHUUeCKH, KaK TOJHKO CTPOKa
KoJla uMeloITjass KOMeHTapui OymeT u3aMeHeHa, GitHub 3aMeTHUT 3TO M yAAJIUT yCTapeBllee
OTJINYHE.
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Three seconds is better #~

m tonychacon wants to merge 3 commits into  schacon:master from tonychacon:slow-blink

™ Conversation 3 < Commits 3 [;._“1 Files changed 1

0 tonychacon commented 11 minutes ago

Studies have shown that 3 seconds is a far better LED delay than 1 second.

http://studies.example.com/optimal-led-delays.htmi

4) three seconds is better

x m schacon commented on an outdated diff 5 minutes ago £z Show outdated diff

@ schacon commented 5 minutes ago Creener

If you make that change, I'll be happy to merge this.

Iy tonychacon added some commits 2 minutes ago

4 longer off time

4) remove trailing whitespace

® tonychacon commented 10 seconds ago

| changed it to 4 seconds and also removed some trailing whitespace that | found. Anything else you
would like me to do?

This pull request can be automatically merged. o M pull "

You can also merge branches on the command line.

PucyHok 96. PuHabHAs cMadus 3anpoca Ha CAUsTHUe

[IppMeuaTesibHO, UTO eC/JId BBl IlepeiiiéTe Ha BKiIagky “Files Changed” B aTom 3ampoce Ha
CIUsIHUE, TO YBUAUTe “yHUQUIIMPOBAHHYIO” pasHUIYy —3TO CyMMapHBble M3MeHEHUd, KOTOPhIe
OyZyT BKJIIOUEeHbl B OCBHOBHYIO BETKY IIPU CIUSHUU TeMaTU4YeCKOM BeTKU. B TepMuHoJIOoruu git
diff aTo skBUBasIeHTHO KoMaHfie git diff master...<branch> 111 BeTKH, Ha KOTPOM OCHOBAH 3TOT
3almpoc Ha causgHue. B Onpesiesienne IpruMeHseMbIX U3MeHeHNU! leTaJlbHee OIMCaH JaHHBINM TUII
OTJINYUA.

GitHub Tak >ke IIpoBepsieT MOJKET JIM 3aIlIpOC Ha CIHUSHHUEe OBbITh IIpUMeHeH 06e3 KOHQJIUKTOB U
IIpef0CTaBJIsIeT KHOMIKY /JIsI OCYIIeCTBJIEHHUs CAUSHUS Ha cepBepe. ITa KHOIIKA OTOOpakaeTcs
TOJILKO €CJIM Y Bac eCTh IIpaBa Ha 3allMCh B PeIIO3UTOPHI U BO3MOKHO IIpOCTeliIiee ciausHue. 110
HakaTU Ha Heé GitHub npousBezmeT “non-fast-forward” causiHWe, 4TO 3HAYUT [ake eCcId
CIUSSHUE MOXKeT OBITH OCYIIeCTBJIEHO IIepeMOTKOM BIlepesl, BCE paBHO Oy/eT CO3LaH KOMMUT
CJTHSTHUSL.
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[Ipu ’KeJIJaHUH, MO>KHO CTSHYTb BETKY U IIPOU3BECTU CIUSHUE JIOKaJbHO. EC/M 3Ta BeTKa 6Gy/eT
cMTa B master BeTKY M OTIIpaBJieHa Ha cepBep, To GitHub aBTOMaTHUecKH 3aKpoeT 3aIlpoc Ha
CJIUSTHHE.

JTO OCHOBHOMU paboyuii IIPOIlecc, KOTOPBIM HCII0JIb3yeTCsd 00JIBIIMHCTBOM IIPOoeKTOB Ha GitHub.
CospmaroTcsi TeMaTH4YeCKHMe BeTKHM, OTKPBIBAKOTCSA 3allpoChl Ha CJHUSHUE, IIPOU3BOSUTCS
o6Ccy>KIeHue, IIpU HEOOXOIUMOCTH IIPOU3BOAATCA AOPAab0TKHU B BeTKe U, HaKOHeIl, 3aIIpoc JIU60
3aKpbIBAeTCs, IMO0 CIUBAETCS.

He mosibko omegemeieHus

Ba)KHO OTMETUTh, YTO MOYKHO OTKPBIBATh 3alPOChl Ha CIUSHHE MEXXAY IBYMS
BeTKaMHU B OTHOM peIto3uTopuu. Eciiu Brl paboTaeTe HaJ GYHKITHOHAIOM C KEM-TO
elmé W y Bac 0OOMX eCTh IIpaBa 3allMCH, TO BBl MOJKETe OTIPaBUTh CBOIO
TeMaTUYEeCKUYI BEeTKY B PEIO3UTOPUM M OTKPHITH 3aIIpOC Ha CJIUSHUE B master
BEeTKYy B paMKaxX OJIHOTO ITPOeKTa, UTO II03BOJIUT HHUITUHMPOBATH IIPOIENYPY
IIPOBEPKHU KOJla U ero o6cykaeHus. Co3laHe OTBETBJIEHUU ITPOeKTa He SIBJISeTCs
00s13aTe/IbLHBIM.

NOTE

ITpoBUHYTHIE 3alIPOCHI HA CIUSTHUE

Ha Tekymuii MOMEHT MBI pacCMOTpesId OCHOBBI y4yacTUsl B IIpoekTe Ha GitHub, maBaiiTe
PaccCMOTPUM HEKOTOPbIe MHTEPECHBIE CEKPETHI U YJIOBKH KacaTeJbHO 3aIIPOCOB CJIHSTHUS, UTOOBI
BBI MOIJTH GoJiee 3G PEKTUBHO UX HUCIIOIb30BATh.

3amnpocsl causaHua Kak IlaTau

Ba’kHO ITOHMMaTh, YTO MHOTHE IIPOEKTHI He BOCIIPHHHUMAIOT 3allpOChl CIHUSHUA KaK odepenb
HU/leaJIbHBIX I1aTyeld, KOTOpbIe [O/DKHBI IIPUMEHSTHCI aKKypaTHO M II0 IIOPSAKY, KakK U
OOJIBIIIMHCTBO IIPOEKTOB, y4yacTHe B KOTOPBIX OCHOBBIBAeTCA Ha OTIIpaBKe Habopa maTyed depes
CIIMCKH IIOYTOBBIX PACCHUIOK. BOJIBIIMHCTBO IIPOEKTOB Ha GitHub moHMMarT BeTKH 3aIIpoCoB
CIMsgHHEe KakK 0Oecelly OTHOCHTE/JBHO IIpe/laraeMOoro M3MeHeHHs, 3aBepIIarollylocs CIHSHHEM
YHUQUITUPOBAHHbBIX U3MEHEeHUN.

JTo BaKHOe pasjduMe, TaK KaK M3MeHeHUe IIpe/ijlaraeTcs 0 TOTO, KaK KOJ CTaHeT CYHUTAThCs
HjieaJbHbIM, YTO TOpasfi0 peke IIPOMCXOAUT C paclpocTaHsIeMbIMHM HabopaMH IaTueld uepes
CIIMICKU PacchUIoK. O6CY’KeHHe IIPOHUCXOIUT Ha 60Jiee paHHEM 3JTarle U BEIpab0TKa IIPaBUILHOTO
peleHus IIPOUCXOAUT 3a CUET YCUIHUM coobIrecTBa. Korma Koj mpejiaraeTcs depes 3alpoc Ha
CIUSTHUE W COIPOBOXKZAIOITUM IIpoeKTa WJIM COOOIIeCcTBO IIpejjaraeT H3MeHeHHs, TO He
IIpUMeHseTcs Habop IaT4del, a OTIPaBJIIIOTCS pe3yIbTUPYIOIIHe U3MeHeHNs KaK HOBbIHM KOMMUT
B BETKY, /IBUTas1 06CY K/jeHHe BIIepe/l M COXpaHsIs yrKe IIpo/ie/IaHyI0 pa6oTy HETPOHYTOH.

HampumMep, ecji BBl BepHeTeCh M IIOCMOTPUTe Ha PUHAILHAA CTa[Usd 3allpoca Ha CIHIHKe, TO
YBUJWTE, UTO KOHTPUOBIOTEDP He Jesaj IlepebasvpoBaHHe CBOEr0 KOMMHUTa U He OTIIPaBJIAI
HOBBIA 3aIIpoC Ha CIHWgHMe. BMecTO 3TOr0 OBLIM C/eJaHbl HOBble KOMMHUTHI M OTIIPaBJIEHBI B
CYILIeCTBYIOIIyI0 BeTKy. TakMM 00pasoM, ecii Bbl B OyZyllleM BepHeTeCh K K 3TOMY 3alpocy
CJIUSHUS, TO JIETKO HaUZéTe BeCh KOHTEKCT IIPUHATOI0 pelleHud. [Io Ha)kaTUIO KHONKU “Merge”
LleJIeHAIIPaBJIeHHO CO34aéTce KOMMMT C/AMSHHS, KOTOPBIM YyKasblBaeT Ha 3allpoC CIHHUI,
0CTaBJIsAA BO3MOY>KHOCTB BO3BpaTa K IieIl0UKe 00Cy KIeHUs.
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CJIe,D;OBaHI/Ie 3a HCXOOHBIM PEIIO3UTOpHEM

EcJiv Balll 3a1ipoc Ha CJIUSHME yCcTapesl WX He MOXKeT ObITh CJIUT 6e3 KOHQIUKTOB, TO BaM HY>KHO
U3MEHUTH ero, YToObl COIIPOBOXKAAIOIIIMI MOT IIPOCTO ero cauTh. GitHub mpoBepuT 3TO 3a Bac U
II0J; Ka’KAbIM U3 3allpOCOB Ha CJIWSIHUE 0TOOpasUT yBeJoMJIEeHHe, MOYKHO JIA er0 CJIUTh 6e3
KOH(JIMKTOB WUJIU HET.

This pull request contains merge conflicts that must be resolved. r

Only those with write access to this repository can merge pull requests.

PucyHok 97. 3anpoc umeem KOH@GAUKMbL CAUSHUS

Ecsii BBI BUIUTE UTO-TO BPOJie 3alpoc MMeeT KOHQIUKTHI CIUSHM, TO BaM CleflyeT U3SMEeHUTH
CBOIO BETKY TaK, YTOOBI UCKIIOYUTH KOHQJIMKTHI U COIIPOBOXKAAIOIINI He JeJiajl JIUIITHIO paboTy.

CYH_IECTBYGT OBa OCHOBHBIX BapPHaHTa 3TO CAeJ/IaTh. BuI MOsKeTe JI60 Hep6683Hp0BaTb CBOIO BETKY
OTHOCHTEJIEHO HeHeBOﬁ BeTKHU (0OBIYHO, OTHOCUTEJIHLHO master BeTKH HCXOOHOTO pEHOBI/ITOpI/IH),
JIN00 CJIUTH I1eJIEBYIO BETKY B CBOIO.

BoJIIIIMHCTBO paspaboTyrKoB Ha GitGub BEIOMpPAIOT IIOCI€HUIN BapUaHT II0 TeM JKe IIPUYUHAaM,
UTO W MBI B IIpefplAyllleM pasfese. Ba)kHa MCTOpPUA UM OKOHUYAaTeJbHOE CIUAHHE, a
nepe6asupoBaHUe He IIPUHeCeT BaM HUUYero, KpoMe HeMHOTI0 60Jiee YMCTOM UCTOPHUH, IIPU 3TOM
OHO ropasfio CJI0KHee ¥ MOJKeT CTaTh MCTOYHHUKOM OIIIHOOK.

Eciim BBl XOTHUTE CHejiaTh 3aIIpoC Ha C/IUdHHEe IIPpUMEHAEMBIM, TO CJIeAyeT ,Z[OGaBI/ITI) I/ICXO,Z[HBIfI
pEHOSI/ITOpI/Iﬁ KaK HOBBIM Y/f[aJIEHHLII‘/JI, CJINTh H3MeHeHUsS M3 ero OCHOBHON BEeTKHU B Banry
TeéMaTHU4YeCKYI0, €CJIM UMEITCA UCIIPAaBUTH BCe HpO6JI€MBI W, HAKOHEI, OTIIPaBUTh BCE€ USMEHEHUS
B Ty BETKY, Hda OCHOBaHHUU KOTOpOfI OBLI OTKPBLIT 3aIIp0OC Ha CJIMIHHUE.

[IpenriosoKuM, 4TO B IIpuMepe “tonychacon”, KOTOPHIM MBI HCIIOJIB30BAaJIM paHee, OCHOBHOM
aBTOpP CIesiaJl U3MEeHeHUs, KOTOpble KOHQIMKTYIOT C 3allpOCOM Ha CAugHUE. PacCMOTPHUM 3TO
II0IIIar0BO.
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$ git remote add upstream https://github.com/schacon/blink @

$ git fetch upstream @

remote: Counting objects: 3, done.

remote: Compressing objects: 100% (3/3), done.
Unpacking objects: 100% (3/3), done.

remote: Total 3 (delta 0), reused @ (delta 0)

From https://github.com/schacon/blink

* [new branch] master -> upstream/master

$ git merge upstream/master @

Auto-merging blink.ino

CONFLICT (content): Merge conflict in blink.ino

Automatic merge failed; fix conflicts and then commit the result.

$ vim blink.ino @

$ git add blink.ino

$ git commit

[slow-blink 3c8d735] Merge remote-tracking branch 'upstream/master' \
into slower-blink

$ git push origin slow-blink ®
Counting objects: 6, done.
Delta compression using up to 8 threads.
Compressing objects: 100% (6/6), done.
Writing objects: 100% (6/6), 682 bytes | @ bytes/s, done.
Total 6 (delta 2), reused @ (delta 0)
To https://github.com/tonychacon/blink
efd725c..3c8d735 slower-blink -> slow-blink

»

@ Jlo6aBJsieM UCXOTHBIH PeI03UTOPHH KaK yIaJeHHBIH ¢ HMEHeM “upstream
@ IosryuaeM moCIeTHUE U3MEHEHHUS U3 HETO

® CtmBaeM OCHOBHYIO BETKY B HalIlly TEMaTHUECKYIO

@ VcnpaBiisieM yKa3aHHBIA KOHQJIUKT

® OtmpaBiiieM H3MEHEHUS B TY >Ke TEMaTHUECKYI0 BETKY

Kak TOMBbKO 3TO OyAeT ChaeslaHO, 3alpoc Ha CIUsSIHUE OyZeT aBTOMAaTHUYeCKH OGHOBJIEH U
TepepoBepPeH Ha BO3MOKHOCTD CJTHSTHUS.
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0 tonychacon commented 2 hours ago

| changed it to 4 seconds and also removed some trailing whitespace that | found. Anything else you
would like me to do?

Q} Merge remote-tracking branch ‘upstream/master’ into slower-blink =«

Add more commits by pushing to the slow-blink branch on tonychacon/blink

This pull request can be automatically merged by project collaborators.

Only those with write access to this repository can merge pull requests

PucyHok 98. 3anpoc causiHus 6e3 KOH@GAUKMOo8

OpmHa B3 3aMedaTeJIbHBIX 0CO0eHHOCTeH Git - 9TO TO, UTO BB MOJKeTe JIeJIaTh 3TO IIOCTOSTHHO. Ecitu
y Bac OUeHb [JINTEIbHBIA MPOEKT, Bbl MOJKETe JIETKO CJIMBAaTh M3MEHEHHUs W3 IeJIEBOM BETKH
CHOBAa U CHOBAa U HUMETbHb [IeJI0 TOJHKO C KOH(GIHMKTAMH, BO3HHUKIIIMMH C MOMEHTA BallleTo
IIOCJIETHETO CIHUSTHUS, UTO JleJIaeT IIPOIecC 0UeHb YIIPaBJISIEMbIM.

Ecoii BBl OUeHb XOTHUTe Ilepeba3spoBaTh BETKY, UTOOBI eé IIOYUCTUTh, TO, KOHEYHO, BBl MOYKeTe 3TO
cies1aTh, HO HACTOATEJBHO He PEeKOMEH/yeTCs IIepellMChIBaTh BeTKY, K KOTOPOM y>Ke OTKPBIT
3alpoc Ha cjausgHHe. Ecid [pyrye JIIOAU y>Ke CTSAHYJIM €€ U IIpojesald MHOIO paboThl, TO BBI
CTOJIKHETEeCh CO BCeMH IIpob6jieMaMH, OIIMCAaHHBIMHU B OIIaCHOCTH IlepeMelleHus. BMecTo aToro,
OTIIpaBbTe IlepebasupOBaHHYI0 BETKY B HOBYI0O Ha GiHub ¥ 0TKpoTe HOBBIH 3aIIpOC Ha CIHUSHUE,
KOTOPBIN YKa3bIBaeT Ha IIPeJbIAYIIUM, 3aTeM 3aKpOUTe HCXOLHBIHN.

PexoMeHanuu

Bo3MOJKHO, Balll C/IeQyIOIUU BOIIpoCc OyzeT “Kak MHe cocjaaThCd Ha IIPeABbIAYIIINUN 3aIpoc
cugHUSA?”. OKasbIBaeTCs, CyIleCTByeT MHOTO CIIOCOO0B CChLIIaThCA Ha APyTHe Bellly IpaKTUYeCKH
BesJle, I7le y Bac ecTh IIpasa 3amnucu Ha GitHub.

JlaBaiiTe HAUHEM C IIepeKPeCTHBIX CCHIJIOK /I 3alIpOCOB CIMSAHUA MM IIpo6seM. BceM 3aripocam
CIUAHUA U IIpobJieMaM IIPHUCBaUBaIOTCA YHUKAJIbHBIe HOMepa B IIpefiesiaX IIpoekTa. Hanpumep, y
Bac He MOYKeT OBITH 3aIIlpoca Ha CJIUSAHHE C HOMepOM #3 U IIpo6sieMbl ¢ HOMepoM #3. Eciid BBl
XOTHUTE COCJIaThCd Ha JIF000M 3aIIpoC CIAUAHUS WK IIpobJieMy M3 APYroro MecTa, IIpOCTo fob6aBbTe
fi<num> B KOMeHTapHWil WM oIlMcaHHe. Tak >Ke MOJXKHO YKasbIBaTb 0Oojiee KOHKPETHO, €CJIH
rpo6JieMa WMJIH 3aIIpoC CAUAHUA HaXONATS Ie-TO ellé; IHIIUTe username#<num> eCJIM CChLIaeTech
Ha IpobyieMy MMM 3alpoC CANAHUS, HaXO[AdIlecsd B OTBETBJIEHHOM PEIOSUTOPHH, WIHU
username/repoff<num> ec/Ix CChLI/IaeTeCh Ha APYroil PeIIO3SUTOPHUH.

PaccMoTpuM 3TO Ha IpuMepe. IIpeAIlosIoKuM, 4To MBI IlepebasupoBaId BeTKY B IIpefbIAyIIeM
IIpUMepe, CO3/a/IM HOBBIM 3aIIPOC CIUSHUA I He€ U ceryac XOTUM COCIaThCS Ha IPeAbIAYIIII
3alpoC CAMAHUA K3 HOBOro. Tak ’>Xe MBI XOTHM COCJAThCd Ha IIpo6sieMy, HaXOMAIYIOCd B
OTBETBJIEHHOM pPEIIO3UTOPUM, U Ha IIpoOJieMy M3 COBEPIIEHHO JAPYroro IIpoeKkTa. MBI MOKeM
COCTaBHUTh OITMCaHHe KaK yKasaHo Ha [lepeKpecTHEIe CCBIIKU B 3aIIPOCE CJIMSIHUSL..
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(N schacon:master ... tonychacon:rebase-blink Edit

Rebase previous Blink fix m

Write Preview D Parsed as Markdown [ Edit in fullscreen
+ Able to merge.

These branches can be
automatically merged.

This PR replaces #2 as a rebased branch instead.
You should also see tonychacon#1 and of course schacon/kidgloves#2.

Though nothing compares to hitps:/fgithub.com/schacon/kidgloves/issues/

g & dropping or selecting them Create pull request

PucyHok 99. IlepexkpecmHble CCbLIKU 8 3anpoce CAUSHUSL.

Korza MBI OTIIpaBUM 3alIpoC Ha CAUSIHUE, TO YBHUIUM UTO-TO Bpofie OToOpaskeHMe IepeKpeCcTHBIX
CCBUIOK B 3aIIpoCe CJIVSTHUS..

Rebase previous Blink fix #4

tonychacon wants to merge 2 commits into schacon:master from tonychacon:rebase-blink

™ Conversation 0 < Commits 2 (%]l Files changed 1

0 tonychacon commented just now

This PR replaces #2 as a rebased branch instead.
You should also see tonychacon#1 and of course schacon/kidgloves#2.

Though nothing compares to schacon/kidgloves#1

E tonychacon added some commits 4 hours ago

q} three seconds is better

4) remove trailing whitespace

PucyHok 100. OmobpadceHue nepeKkpecmHblX CCbLI0K 8 3anpoce CAUAHUS.

3aMeThbTe, UTO yKasaHas IIOJHAs CChLIKa Ha GitHub 6bLTa cokpallieHa [0 Heo6XOIUMOTO
MHUHHUMYyMa.

Ecsim ToHHM celfuac BepHeTCSI Hasaj[ U 3aKpoeT OPUTHMHAJBbHBIM 3aIpoc CAUSHUSA, TO MBI 3TO
YBUAUM, TaK KaK OH YIOMSIHYT B HOBOM, a GtHub aBTOMaTHYeCKH CO3/IacT OTCJIEe)KHBAIOIIlee
COOBITHE B XPOHHUKE 3aIIpoca CAUSHHUSA. ITO 3HAYHUT, UTO BCE, KTO IPOCMATPHUBAET 3aKPBITHIH
3aIlpoC CJIUSTHUS, MOTYT JIETKO ITIEPeUTH K 3aIIpoCy CAUSHUS, KOTOPBIH ero 3aMmeHMI. CChlIKa 6y/eT
BBIIVISIZIETh KaK yKa3aHo Ha OTo6pa’keHHe IIepeKpPecTHHIX CChIIOK B 3aKPBITOM 3aIIpoCce CIUSTHUS.
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Q} Merge remote-tracking branch 'upstream/master’' into slower-blink ---

R 4 tonychacon referenced this pull request 2 minutes ago
Rebase previous Blink fix #4 1 Open |

e Q) tonychacon closed this just now

Closed with unmerged commits I Delete branch

This pull request is closed, but the tonychacon:slow-blink branch has unmerged
commits.

PucyHok 101. OmobpadiceHue nepeKpecmHblX CCbLI0K 8 3aKPblMOM 3anpoce CAUSHUS

KpoMme uieHTUGUKAITMOHHBIX HOMEPOB, MOKHO CChLIIAThCSI Ha KOHKPETHBIM KOMMUT HCIIOJIb3YS
SHA-1. CienyeT yKasbIBaTh IIOJHBIN 40 cuMBOJIHBIN X311 SHA-1, HO ecoit GitHub yBumguT ero B
KOMEHTapuH, TO aBTOMaTU4YeCKH II0/ICTaBUT CCbIKY Ha KOMMMT. Kak ObLJIO CKa3aHO BBIIIIE, BbI
MOJKeTe CChLIaThCS Ha KOMMUTHI KakK B IPYTUX, TaK U B OTBETBJIEHHBIX PEIIO3UTOPUAX TOUHO TaK
JKe Kak fiestaiy aTo ¢ [IpobieMamu.

PaszmMmeTKa

CcplikH Ha fpyrue [Ipo6JyieMbl — 3TO JIMIIL YaCTh WHTEPeCHeHINUX Bellleld, KOTOPble Bbl MOXKeTe
JleJlaTh B TEKCTOBBIX IT0IAX HA GitHub. /s IIpo6iieMbl MM 3amIipoca CAUSHUS B II0JIIX OIIMCAaHUSA,
KOMEHTapHsd, KOMeHTapusgd KoJa M [JPYrHX BBl MOJXKeTe MCII0Jb30BATH TAaK HA3LIBAEMYIO
“/lomoJIHeHHYI0 pa3MeTKy GitHub”. PasmeTka 10X0o)ka Ha OOBIYHBIA TEKCT, KOTOPBIA
OCHOBAaTeJILHO IIpeobpasyeTcs.

CMOTpI/ITe HpHMep HallMCaHUA H OTOGpEl)I(eHI/IH TeKCTa C paBMeTKOfI. Id IIpFMepa KakK
HCIIO/JIBb30BAaTh Pa3METKY IIPHY HAITMCaHHUKY KOMEHTApPHEB B TEKCTaA.

0 AMarkdown Examgie 0 =

Thans in & big problem with B biink code. Not with e idea, but with the code.

Wit Pritre CD Paresd i Martdiiws T B i i
Thees s ~big’~ prmbism with e biink code. Mot with the idea, but with the _code What is the problem?
#¥ What s T problem? As youl can ses Fens, T LED uses e numbaer 13 which e the following ssuas:
As you can see [hene|hiips gihub com/schacon/biink/blobmasie:bink inofL 10, Fe LED uses e * RS unbuciny
raambar 13 which has th iolkowing issues: = [ is two decimal places
The if we Len led = 13 with ist led = 7, it will be far more
* It i umnksciky replace: iy,
It is two decimal places As ot
Th if wes repiace “int led = 13, Wil itk = 7 it Wil e far mons lucky. Wea'ra living the fulure s0

el pricsanl i Sr Pl
A Ay WSt s

= W' ving e fulune 8o
= T pressind i o past

Tt kogaj P A0S Lo Amiphl. COMYgR-koga. Py |

git

-

PucyHok 102. [Ipumep HaAnuUCaHusi U 0mobpasxfceHuss mekcma ¢ pazmemkotl.
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JomosiHeHHas pa3MeTrKka GitHub

GitHub pacimipuia BO3MOKHOCTH OOBIYHOM pasMeTKH. ITH BO3MOKHOCTHM MOTYT OBITH OYeHb
I10JIE3HBIMU IIPU CO3[JaHUH 3aIIPOCOB CIUSHUS UJIU KOMEeHTapueB U OIIMCaHUH K IIpo6sieMaM.

Coucox 3amgau

CIIMCOK 3a7jay —3TO IepBasl JeMCTBUTeJbHO BayKHas BO3MOYKHOCTH CIIeIIMPUUeCKOM pasMeTKU
GitHub, ocobeHHO /11 3aIIpOCOB CAMSHUSA. CIIMCOK 3a/au IIpeCcTaBIsgeT COO0M CIIMCOK (GJIaKKOB
IJI9 3afiad, KOTOpPble BBl XOTHUTE BBIIOJHUTH. PasMellleHHe er0 B OHKCAaHUU IIpoGeMbl WU
3aIrpoca Ha CIUsTHHe 00BIYHO YKas3bIBaeT Ha TO, UTO JTOJDKHO OBITH CZeJIaHo /10 TOro, Kak IIpobiieMa
OyZeT CUUTAThCS pPellleHHOM!.

CITHCOK 3a/la4 MO>KHO T06ABUTH CIEAYIOITHIM 00pa3oMm:

- [X] Write the code
- [ ] Write all the tests
- [ ] Document the code

Ecy 1o6aBUTH 3TOT CIIMCOK B OIIMCaHMe 3allpoca Ha CAHSHUE WJIH NPo6JeMBl, TO OH OyzeT
oTob6parkeH ciIeyromuM o6padoM OToOparkeHHe CIIMCKa 3a/[a4 B KOMEHTapPHUU.

® tonychacon commented 4 hours ago

This PR replaces #2 as a rebased branch instead.

¥ Write the code
Write all the tests

Document the code

PucyHok 103. OmobpadiceHue cnucka 3a0ayv 8 KOMeHmapuu.

OH 4acTO HUCII0JIL3YeTCs B 3alpocax Ha CIUAHUE [JI1 0TOOpa’keHHUs CIIMCKa TOI0, UTO BBl XOTHTE
cfies1aTh 0 TOTO, KaK 3aIpoc Oy/eT rOTOB K CIUSHHUIO. BBl MOJKeTe IIPOCTO KIUKHYTH I10 QJIakKKYy,
4TOOBl OOHOBHUTH KOMEHTApUU —He HY)KHO pPeJaKTHUPOBAaTh KOMEHTapHil BPYYHYIO, YTOOBI
IIOMETUTH 3a/lavy KaK BBIIIOJIHEHHYIO.

Tak >xe GitHub uieT cmucku 3afiay B 3alpocax Ha CIMSHUeE U IIpobJieMax U 0ToOparkaeT UX KakK
MeTaJlaHHbIe Ha CTPaHUIAX, I7le OHH YIIOMHHAKTCA. Hampumep, ecyid B BallleM 3ampoce Ha
CJIUSTHUE eCThb 33/IaYd M BHI IIPOCMAaTPUBaeTe CIIMCOK BCEX 3allpOCOB, TO MOKHO YBHU/ETh Ha
CKOJIBKO TOTOB Ka)K[bIM M3 HUX. ITO II03BOJISIET Pa3bUBATh 3aIlpoC Ha CIUSHHE Ha HECKOJHKO
I0/I33/lay U IIOMOTaeT IPYTU JIIOJSIM OTCJIeKUBATh IIPOTPecc BeTKHU. IIpuMep HpUBeleH Ha
CTaTHCTHKA 3a/Ia4 B CITUCKE 3aITPOCOB CIUSHHUSL..
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E‘l 20pen + 1 Closed Author = Labels ~ Milestones = Assignee - Sort =

I Change blink time to four seconds

by toryehacon

Il Three seconds is better .3

by tonychacon
PucyHok 104. Cmamucmuka 3a0ay 8 cCnucke 3anpocog CAUSHUSL.

Takasg BO3MOXHOCTh HEBEPOSATHO II0JIe3HA KOIda BbI OTKPBEIBA€TE 3aIIpOC Ha C/JIMIHKE Ha PpaHHEM
JdTalle peasin3alilii XU OTCJ/IEKHBaeTe ITIPOTrpecC C IIOMOIIIBI0 HETO.

OTpPBIBKHU KOJa

B KOMeHTapHU TaK Ke MO>KHO BCTaBJIATh OTPBIBKU KOZa. ITO 0CO6EHHO I10JIe3HO0 KOIZia Bbl XOTUTE
II0Ka3aThb YTO-HUOY/Ib, YTO BBl coOUpaemecs IOIIpoboBaTh cesaTh, 0 TOr0, KaK BKIOYUTE 3TO B
Ballly BeTKy. Tak ke 4acTo IIpHUMeHsIeTCs I fo6aBIeHHs IIPUMePOB Ko/la, KOTOPBI He paboTaeT
HUJIA MOT OBITE 06aBJIEH B 3aIIpOC Ha CIAUSAHUE.

JUtsa rZLO6aBJIEHI/IF{ OTPBIBKA KOIa CjIeayeT 06paMI/ITb ero 06paTHBIMI/I KaBBbIYKaMH.

\\\java
for(int =0 ; i < 5 ; i++)

{

System.out.println("i is : " + i);

Ecyii BBl yKa)KUTe Ha3BaHUe SI3bIKa, KaK II0Ka3aHo Ha mpumepe, GitHub monpo6yeT mprMeHUTH K
HeMYy IIO[ICBETKy CHHTaKcuca. [[Ji1 IIpUBEefeHHOT0 IIpuMepa Kof OyJeT BBIVIAZETH KaK Ha
OTobparkeHHe 06paMJyIEHHOIO KOJia..

® tonychacon commented just now

Perhaps we should try somthing like:

for{int i=0 ; i ¢ 5 ; i++)

{

System.out.println{“i is : " + 1i);

}

PucyHok 105. OmobpadiceHue 06pamaeHH020 K0Od.

DutupoBanue

Eciiu BBl OTBeuaeTe TOJBKO Ha YacTh OOJIBIIIOTO KOMEeHTapud, TO MOXHO ITUTHUPOBATE TOJIBKO
BBI6paHHYIO HacCTh, IIpeaBapdad €€ CUMBOJIOM >. ITO Ha CTOJIBKO 4acTO HCIIOJIB3YETCd, UTO OarKe
CyIIeCTByeT KOM6HHHHHH KJIaBHUIII JJIdd 3TOTO. Ecau B KOMEHTAapHUH BBIIEJIUTE TEKCT, Ha KOTOpBIfI
BBI co6npaeTec5 OTBETHUTH, U Ha’XaTb KJIaBUIILY I, TO BBI,Z(EJIGHHBII\/’I TEKCT 6YI[ET BKJ/JIIOUEH KdK
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IouTaTa B Balll KOMeHTapHﬁ.

HI/ITaTBI BBIIVIAOAT IIPEUMEPHO TaK:

> Whether 'tis Nobler in the mind to suffer
> The Slings and Arrows of outrageous Fortune,

How big are these slings and in particular, these arrows?

[Tocsie 06pab0oTKM KOMeHTapuii 6y/IeT BBIVISIETh Kak [Iprmvep 0ToOpakeHus IIUTaThL.

e

©

schacon commented 2 minutes ago

That is the question—

Whether 'tis Nobler in the mind to suffer

The Slings and Arrows of outrageous Fortune,

Or to take Arms against a Sea of troubles,

And by opposing, end them? To die, to sleep—
No more; and by a sleep, to say we end

The Heart-ache, and the thousand Natural shocks
That Flesh is heir to?

tonychacon commented 10 seconds ago

Whether 'tis Nobler in the mind to suffer
The Slings and Arrows of outrageous Fortune,

Owner

How big are these slings and in particular, these arrows?

PucyHok 106. IIpumep omobpadxceHus yumamsl.

CMaM/JIuKH

HaxkoHell, BBl MOKeTe HCII0JIb30BaTh cMaiyinky. Ha GitHub BBl MoKeTe 4acTO BCTPeTUTH UX B
KOMEHTApUAX WIU 3alpocax Ha cjaugHue. /i1 HUX ecTh [aske IIOMOIMHUK. Korma BBl ITHIIINATE

KOMeHTapI/Iﬁ U HadvHHaeTe CJI0B C CHMBOJIA

aBTO/IOTIOJTHEHHSI.

:, TO BaM OYyAyT IIpeiJso)KeHbl BapHaHTHI
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@ Write Preview CD Parsed as Markdown T, Edit in fullscreen

jo
&2 joy

m &~

& black_joker ng, selecting them, or pasting from the

e smile
Close and comment ﬁ
(T smiley
PucyHok 107. Aemodono/iHeHue 019 CMAil108 8 Oelicmeuul.

CMaMIbl UMEIOT BHJL :<name>: W MOTYT pacliojlaraThCs B JII060M MecTe KoMeHTapus. Harpumep,
BBI MOJKeTe HaIllMCaTh YTO-HUOYb BPOJie 3TOTO:

I :eyes: that :bug: and I :cold_sweat:.
:trophy: for :microscope: it.
:+1: and :sparkles: on this :ship:, it's :fire::poop:!

:clap::tada::panda_face:

Taxoi KoMeHTapHUi 6y/ieT BBIIVIALETh KaK Ha [leperpy KeHHbIN CMalInKaMy KOMeHTapUA..

® tonychacon commented a minute ago

| s that %, and | @.
X for A it.
gl and ' onthis BB, it's 4y & !

PucyHoxk 108. Ilepez2pysceHHbLI CMALAUKAMU KOMEHMAapull.

He TO 4TO6GBI 3TO HEBEPOATHO II0JIE3HO, HO [J06aBisieT HEMHOIO BecesJbs M 9MOLIUM TaM, Ifie
TPY/HO BBIPasUTh KaKHe-TO IMOLIUH.

Ha TeKyI[{i MOMEHT CYIIeCTBYeT MHOTO MHTEPHET CEPBUCOB, IJ[e HUCITOJIb3YIOTCS
cMaMIMKHU. OTJIMYHYIO INMAprajKy I0 MOMCKY CMAMIMKOB, KOTOPBIE BBIPA’KAIOT
NOTE HY>KHYI0 BaM 3MOITHIO0, MO>KHO HITH 3/[€Ch:

http://www.emoji-cheat-sheet.com
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http://www.emoji-cheat-sheet.com

Kaptunku

TexHHUYeCKHU, KapTHUHKHU HE OTHOCATCA K pa3sMeTKe GitHub, HO UX HCII0JIb30BaHHE O0YeHb I10JIe3HO.
B OOIIOJITHEHHE K CCBIVIKAM Ha KA4aPTHMHKH B KOMEHTapHIX, GitHub 1mo3BoJseT BCTpaKUBaThb
KapTHUHKH B KOMEHTapPHH.

® Write Preview CD Parsed as Markdown I, Edit in fullscreen

This is the wrong version of Git for the website:

Gitpno .

r selecting them
0 Write Preview CI Parsed as Markdown [, Edit in fullscreen

This is the wrong version of Git for the website:

[gitl(https.ficloud.githubusercontent.com/assets/7874698/4481741/7bB7b8le-49a2-11e4-817d-
8023b752b750.png)

e

—

selecting them

PucyHok 109. [lepemackueaHue KapmuHKU 0.1 3a2py3KU U 6CMPAUBAHUSL.

Ecyi BepHYTBHCI HEMHOT0 Hasaj K [lepekpecTHEIe CCBUIKA B 3aIIpoCe CIWSHUSA., TO HaJl 00J1aCThI0
pensakTHpOBaHMUs Bl YBUAUTe HeOOJIBINYIO 104 CKa3Ky “Parsed as Markdown”. Ha’kaB He Heé, BBl
II0JIy4YMTe II0JIHYIO II0/CKa3Ky 110 UCII0Ib30BaHUI0 GitHub pasMmeTku.

CompoBoJKaeHHe IIPOeKTa

Terepb, Korga BbI KOMGOPTHO Ccebsl YyBCTBYeTe IIPU y4aCTHH B IIPOEKTe, faBalTe IIOCMOTPUM Ha
IPyIyl0 CTOPOHY BOIIpOCA: CO3JaHHe, COIIPOBOXKAeHHE M aJWUMHHCTPHpPOBaHHE Balllero
COOCTBEHHOIO IIPOEKTA.

Co3gaHue HOBOT'O PENO3UTOPHS

JlaBaiiTe CO3a M HOBBIM PEIIO3UTOPHH /I pacIIpoCTpaHeHHs KOJja Halllero IIpoeKTa. B maHeIu
yIIpaBJIeHUs CIIpaBa Ha)KMHUTe KHOIKY “New repository” WM BOCIIOJIB3yHTeCh KHOIIKOM + Ha
IIaHeJM HWHCTPYMEHTOB, PSIIOM C BalllUM HMMeHeM II0JIb30BaTess1 KaK II0OKasaHO Ha PHCYHKe
Brimaziaroriee MeHI0 “New repository”..
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Your repositories 4+ New repository

You don't have any repositories yet!
Create your first repository or learn more about Git
and GitHub.

PucyHok 110. Pazden “Your repositories™

@ schacon +- ¥ P

. New repository
SS

= | Import repository

&% New organization

PucyHok 111. Beinadarouiee meHro “New repository”.

JTO IIpUBeJeT K OTKPBITHIO GOPMBI “new repository”:
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Owner Repository name
&) ben -/ i0SApp v

Great repository names are short and memorable. Need inspiration? How about drunken-dubstep.
Description (optional)

i0S project for our mobile group

@ || Public
Anyone can see this repository. You choose who can commit.

Private
You choose who can see and commit to this repository.
Initialize this repository with a README

This will allow you to git clene the repository immediately. Skip this step it you have already run git init locally.

Add .gitignore: None ~ Add a license: None ~

PucyHok 112. dopma “new repository”

Bcé, UTO B [IeMCTBUTEJBLHOCTH HY)KHO C/eJsiaTh, TaK 3TO yKas3aTb Ha3BaHHe IIpOeKTa, Bce
OoCTaJIbHbIE II0JI OIIIMOHAJIbHBL. Celyac, IPOCTO Ha)KMHUTe KHOIKY “Create Repository” u Balll
HOBBIH PEIIO3UTOPHM C Ha3BaHUEM <M0J1b30BaTesb>/<UMA_MPoeKTa> TOTOB.

Tak Kak B peIlOSUTOPUHU elllé HeT KoAa, GitHub o0T06pasUT MHCTPYKIIUU O TOM KaK CO3/aTh
COBepIIIeHHO HOBBIM PeIlO3UTOPUIN WU IIOAKIKYUTH CYIeCTBYIOIIUM Git IpoeKT. 3[jeCb MBI He
6yZileM 3TOTO Jles1aTh; eCJIH BaM HY>KHO OCBEKUTB I1aMATh, BOCII0/Ib3yHUTeCh OCHOBEI Git.

Temepy Baln mpoekT XocTuTcd Ha GitHub ¥ BBl MO’KeTe IIpejoCTaBUTh CChLJIKY Ha HEro JII0OOMY
KesaromieMy. Bce mpoekThl Ha GitHub pgoctymHbel kak 1o HTTP  https://github.com/<
nosib3oBaTesb>/<MMA_MNpoekTa>, Tak o SSH git@github.com:<nonb3oBaTenb>/<nma_npoekTa>. Git
MOKeT IIoJlydyaThb U OTIIPaBJIATH H3MeHeHHs II0 000MM yKa3aHHBIM CCbLIKaM, IIpU 3TOM
IIPOU3BOAUTCA KOHTPOJIb JOCTyIla Ha OCHOBAHUU VYETHBIX [JaHHBIX I10JIb30BaTeJId,
OCYIIeCTBJIAIOIIETO0 IIOAKII0UEeHUeE.

OO6BIYHO, 19 00IIeIOCTYIIHOTO IIPpOeKTa IIpeAIlouTUTeIbHee UCII0ab30BaTh HTTP
CCBUIKH, TaK KaK 3TO He TpebOyeT Hajuuud GitHub akkayHTa 19 KJIIOHUPOBaHUA
perosutopua. IIpu 3sTOM, I HCIIOJIL30BaHUA SSH CCBUIKU Y II0JIb30BaTeJIsd
IoJpKeH OBITH GitHub akkayHT M ero SSH Kir0o4u Ao/DKeH ObIThH J00aBJIeH B Balll
npoekT. Tak >xe HTTP ccplika IMOMTHOCTBHIO coBItazaeT ¢ URL azmpecoM, KOTOPHIH
I10J1b30BaTeJ I MOI'YT BCTABUTEH B Opaysep I IIPOCMOTpPa BAIllero PeIlo3uTOPUs.

NOTE

Jo6aBieHHe Y4aCTHUKOB

Ecn BBl paboTaeTe C APYTMMM JIIOABMM, KOTOPBIM BBl XOTHUTE IIPeOCTaBUThL IOCTYIL IS
OTIIPaBKH KOMMMTOB, TO BaM CJIe[lyeT 100auTh UX KakK “yuyacTHUKOB”. Eciu beH, ke u JIbrOUC
3aperucTpupoBaInch Ha GitHub 1 BBl XOTHUTe paspelluTh UM fiesaTh “push” B Balll pelI0SUTOPHUH,
TO 06aBbTe UX B CBOM IIPOEKT. ITO IIPefoCTaBUT UM “push” JOCTYII; 3TO 03HaYaeT, YTO OHU OyIyT
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HMETE ITpaBa A0CTYIIa KaK Ha UYTeHHeEe, TdK 1 Ha 3allHCh B IIPOEKT U Git pEHOBHTOpHﬁ.

[IepetiuTe 110 CChLIKE “Settings” B HY)KHEU YaCTH IIaHeJHU CIIpaBa.

@ lIssues 7
1) Pull Requests 3

Wiki

4~ Pulse

L Graphs

W Settings

PucyHok 113. Ccblaka Ha Hacmpoliku peno3umopus

3aTeM BrIGepuTe “Collaborators” B MeHIo ciieBa. Hanmummre UM I10JIb30BaTes I B I10J1e /I BBOZA
U HaKMUTe KHONKYy “Add collaborator”. Tak Bel MOKeTe 106aBUTh HEOTPAaHUUYEHHOEe KOJIUYeCTBO
I1oJIb30BaTesiel. YTOOBI 0TO3BaTh JOCTYIL, IIPOCTO HA)KMUTe “X” clipaBa OT UMEHH I10JIb30BaTeJIs.

Options Collaborators Full access to the repository

Collaborators Ben Straub .
ben

Webhooks & Services
Jetf Kin

Deploy keys pel! 9 x
Louise Corrigan %
LoviseCorrigan

PucyHok 114. YuacmHuku npoekma

YHpaBJIEHI/Ie 3alIpoCaMi Ha C/INsIHHE

Celiyac y BacC eCTh IIPOEKT C HEKOTOPBIM KO/IOM M, BO3MO>KHO, HECKOJILKO YY4aCTHUKOB C “push”
LOCTYIIOM, JaBalTe paCCMOTPUM CUTYAIIHI0, KOTZA BEI II0JIyYaeTCs 3aIIpoC Ha CIIUSIHUE.

SHHPOC Ha CJIHSHHE MO>KeT OBITh KaK M3 BeTKH Balllero PEIIo3UuTOpUd, TaK U M3 BETKHU c])opKa
Balllero IIPOEKTa. OTIM4yarwTCd OHU TeM, UTO BBl HEe MOJKeTe OTIIPABJIATE M3MEHEHUA B BETKHU
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OTBETBJIEHHOTO IIPOEKTa, a €ero BJAaJesbl He MOIYT OTIIPABJATHL B Ballld, IPU 3TOM [JIs
BHYTPEHHUX 3aIlIpOCOB Ha CJMSHHE XapaKTepHO HaJMyMe [OCTylla K BeTKe Y 000uX
I10JIb30BaTeJIeH.

JL7151 TIOC/Ie AYIOITHX IIPUMePOB IIPe/II0I0KUM, UTO BbI “tonychacon” U co3/ia;al HOBBIM ITPOEKT /I
Arduino c HasBanueM “fade”.

Email yBegomiienus

KT0-TO BHOCUT HM3MEHEHHs B Balll KOOI U OTIIPpaBJIIET BaM 3alIpoC Ha C/IIHSIHHE. BBl [TOJIDKHBI
IIOJIYUHUTH ITHCBMO C YBEIOMJIEHHMEM O HOBOM 3aIIpoCe CIIMAHHMS, KOTOPO€E BBIIVIIIUT KaK Ha Email
yBeAOMJIEHHE O HOBOM 3alIpocCe CJIUAHUA.

[fade] Wait longer to see the dimming effect better (#1) & B

Scott Chacon <notifications@github.com= 10:05 AM (0 minutes ago) - -
to tonychacon/fade Unsubscribe -

One needs to wait another 10 ms to properly see the fade.

You can merge this Pull Request by running

git pull https://github.com/schacon/fade patch-1
Or view, comment on, or merge it at:

https://github.com/tonychacon/fade/pull/1

Commit Summary

= wait longer to see the dimming effect better
File Changes

» M fade.ino (2)
Patch Links:

+ https:/igithub.com/tonychacon/fade/pull/1.patch
+ hitps:/igithub.com/tonychacon/fade/pull/1 .diff

Reply to this email directly or view it on GitHub.

PucyHok 115. Email ygedom/ieHUe 0 HOBOM 3anpoce CAUSHUS

CienyeT cka3aTb 0 HEKOTOPBIX 0COOEHHOCTSX 3TOTO yBeJOMJIEHHS. B HeM COMep’KUTCS KpaTKas
CTaTUCTHKA OTJIMYUH — KOJIMUeCTBO U3MEeHEeHUH U CIHCOK $palioB, KOTOphle ObLIM U3MEHEHHI B
9TOM 3aIpoce CAMUSHUS, CChIKA Ha CTPaHMILy 3ampoca causiHug Ha GitHub, a Tak ke HeCKOJIBKO
CCBLJIOK, KOTOpBIe BBl MOKeTe HCII0JIb30BaTh B KOMaHAHOM CTPOKe.

Ecyi BBI BUZIUTE CTPOKY C TeKcToM git pull <url> patch-1, To 3TO caMbIH IIpocTOM cr10co6 CIUTH
yIaJIeHHYI0 BeTKy 06e3 [o6aBjieHUsS YIaJleHHOTO PEeIl03UTOPHsSL. ITO KpaTKO IHHCHIBAJIOCH B
[IpoBepKa yaJeHHBIX BETOK. ECJIM XOTHUTE, TO MOYKHO CHaYaJIa IEPEKIIYUTHCS B TEMAaTHYECKYIO
BETKY U TOJILKO II0TOM BBHITIOJTHUTE 3Ty KOMaH/Yy IJIs1 U3MEeHEHUH 3aIrpoca CIUSTHUSL.

JlpyTHe CChUIKH, KOTOPbIe IIPe/ICTaB/SIIOT UHTepec, 3To .diff u .patch ccputku. Kak BBI Jorajiaiuch,
OHM YKa3bIBalOT Ha BepCUM YHUQUIIMPOBAHHOM pasHUIBI M IaTya 3alpoca CIUSHUSL.
TexHHUUYECKH, BB MOYKETe CJIMTh U3MEHEeHMUsI 13 3aIIpoca CIUSTHUS KOMaH/I0M:
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$ curl http://github.com/tonychacon/fade/pull/1.patch | git am

B3aHMOﬂeﬁCTBHe II0 3ampocCy CIuAHUS

Kaxk ommrcano B Pabounii 1iporiecc ¢ ucrosb3oBanreMm GitHub, BbI MoKeTe 06I[aThCSA C TeM, KTO
OTKpPBLI 3aIlpoC Ha CAUSIHUE. BBl Mo)KeTe 106aBJISITh KOMEHTapU K OTAEeJNbHBIM CTPOKaM Ko[a,
KOMMHUTaM WJIH KO BCEM 3yIIPOCY IIeJTUKOM, UCII0Ib3ys YCOBEPIIIeHCTBOBAHHYI0 padMeTKy GitHub
e yTOHO.

Kakmplit pas, Korfa KTO-TO APYTOM OCTaBjsieT KOMEHTapuM K 3allpoCcy CIUSHUS, BBl OyjeTe
ImoJiyyaTh email yBeloMyieHUs 10 Ka)KoMy CoOBITHIO. Kakioe yBemomiieHUe Oy[eT cofieprKaTh
CCBUIKY Ha CTPaHUITYy 3alpoca CIUSHUS I7e 6bl1a 3adUKCHpOBaHa aKTUBHOCTh U, YTOOBI OCTaBUTh
KOMEHTapHUil B OCHOBHOM BeTKe 3alpoca Ha CAHSHHE, Bbl MOYKeTe IIPOCTO OTBETUTH HA 3TO
I CHMO.

schﬂcﬂ-n commented a minute 100

| think this is a really good idea and you should definitely merge it.

::: tonychacon commented 20 seconds ago Crwner

<&

You're probably right.

PucyHok 116. Omgembl HA NUCbMA 8KAHOUEHBL 8 OUA102

Korza BBI TOTOBBI CJIUTH KOJI, BBl MOYKeTe CTAHYTh ero cebe U CIUTH JIOKAJIbHO, CIUTH HUCII0JIb3Ysa
KoMaHAy git pull <url> <branch>, KOTOpYyXH MblI BUeJU paHee, WJIN [100aBUB OTBETBJIEHHBIN
PEeIo3UTOPHUM KaK yAAJIeHHBIHN II0JIYYUTh U CJIMTH U3MEHEeHMs.

Eciv comusgHue TPpUBHAJIBHO, TO MOYKHO IIPOCTO Ha)KaThb KHONKY “Merge” Ha cauTe GitHub. 310
BCerga IIPHUBOIUT C CO3LaHUI0 KOMMMTA CAUSHUA, Ia’Ke eCJIU [OCTYIIHO CIAUAHNE IIepeMOTKOM
BIlepes. JTO 3HAYWT, YTO B JIIOOOM Cjydae CO3JaéTcsi KOMMMT C/IHUSHHSA, KaK TOJIBbKO BBI
Ha)KuMaeTe KHOIIKY “Merge”. Kak MO>KHO yBUleTh Ha KHolrka Merge v MHCTPYKIIUU 110 PYUHOMY
CAUSHUIO 3anpoca, GitHub oTo6paskaeT HHPOpMaIHio 06 ITOM IIPU BHISOBE IO CKA3KU.
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This pull request can be automatically merged. Merge pull request

You can also merge branches on the command line.

Merging via command line
If you do not want to use the merge button or an automatic merge cannot be performed, you can
perform a manual merge on the command line.

HTTP Git Patch https://github.com/schacon/fade.git =B

Step 1: From your project repository, check out a new branch and test the changes.

git checkout -b schacon-patch-1 master B
git pull https://github.com/schacon/fade.git patch-1

Step 2: Merge the changes and update on GitHub.

git checkout master @_
git merge --no-ff schacon-patch-1
git push origin master

PucyHok 117. KHonka Merge u uHCMpyKuyuu o pyuHoMy CAUSHUIO 3anpoca

Eciu BBl pelllaeTe He CIMBATh 3allpoC, TO Bbl MOJKETe IIPOCTO 3aKPBITh 3aIIpOC Ha CJIUSIHUE, a
OTKPBIBIIUH €r0 YYaCTHHUK Oy/IeT YBeJOMJIEH.

Pull Request Refs

Ecaiu y Bac MHOroO 3alpocoB C/JIHMSHHUA M BBl He XOTHUTe [00aBJATH IIAYKy YZaJeHHBIX
peIlo3suToOpreB MM IIOCTOSTHHO JleIaTh OJHOKpaTHBIM “pull”, To y GitHub ecTh XUTPBIN TPIOK,
II03BOJIAIOIIMN 3TO [ejaTh. ITOT TPIOK OYEeHb CJIOKHBIM, HO II0JIE3HBIM W MBI pacCMOTPHUM ero
HEeMHOTO0 1103Ke B CrreruGpuKaIiiy CChIIO0K.

daktuueckH, GitHub IIpeacCTaBJIdeT BETKHU 3alIpOCOB CIHMSAHUSA KaK IICEBAO0 BETKH Ha CepBepe. IIo
YMO/ITYaHHUIO, OHH HE€ KOIIMPYIOTCA IIPU KIIOHKMPOBAaHHH, a CYIIIECTBYIOT B 3aMAaCKHPOBAHHOM BH]I€
X BBI MOJKeTe JIETKO IIOJIYUYHUTDH AOCTYII K HHUM.

B KauecTBe IIprMepa MBI UCII0JIb3yeM HHU3KOYPOBHEBYI0 KOMaH/y ls-remote (4acTo yImoMHUHAaeTCsS
Kak “plumbing” xomaHza, 60jiee TOAPOO6HO 0 Hel OyzeT paccka3aHOo B CaHTexHuKa U Papdop).
O6BIUHO, 3Ta KOMaH/la He HCIIOJIb3yeTCsd B IIOBCEJHEBHBIX Git omeparnusax, HO cerdyac IIOMOYKET
HaM YBU/IeTh KaKHe CChIKM IIPUCYTCTBYIOT Ha CepBepe.

Ec/Ii BBITIOJTHUTD €€ OTHOCUTEJIFHO UCII0JIb30BAaHHOTO paHee perto3uTopus “blink”, Mb1 mosyuum
CIIMCOK BCeX BETOK, TITOB U IIPOUUX CCHIIOK B PETIO3UTOPUH.
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$ git 1s-remote https://github.com/schacon/blink
10d539600d86723087810ec636870a504f4feedd HEAD
10d539600d86723087810ec636870a504f4feedd refs/heads/master
6a83107¢c62950be94533ac297bb0193fd743cdbe refs/pull/1/head
afe83c2d1a70674c9505cc1d8b7d380d5e076ed3 refs/pull/1/merge
3c8d735ee16296c242be739742ebfbc2665adec refs/pull/2/head
15¢9f48097332758462ab2066bbad9fe8dcfO3d refs/pull/2/merge
a5a7751a33b7e86c5e9bb07b26001bb17d775d1a refs/pull/4/head
31a45fc257e8433c8d8804e3e848¢cf61c9d3166¢ refs/pull/4/merge

AHAJIOTUYHO, eCJIU BB, HAXOAICh B CBOEM pEeIIO3UTOPHHM, BHIIIOJHUTEe KOMaHAy git 1s-remote
0rigin WM yKajkeTe JIFO60H APyToH yJjaieHHBIN PeII03UTOPUH, TO Pe3yIbTaT OY/eT CXOKHM.

Eciu perosuTopuil HaxoguTcsd Ha GitHub M CylecTBYXOT OTKPBITHIE 3aIIPOCHI CAHWSHHUSI, TO 3TH
CCBUIKM OyAyT oTO6pa’keHbl ¢ IpepuxcamMu refs/pull/. IIo CcyTH 3TO BeTKH, HO TaK KaK OHHU
HaxogdTcsd He B refs/heads/, ToO OHM He KOIHUPYIOTCA IIPU KJIOHHPOBAHUH WU IIOJIyYeHUU
H3MeHeHUH C cepBepa — IIPOLiecc I10JIy4eHUs U3MeHeHUH HTHOPUPYeT UX 110 YMOJIYaHHUIo.

JAJ19 KaKZoro saIpoca CAUSHUA CYIIeCTBYeT JBe CChIIKH, OJHa M3 KOTOPBIX 3aIMcaHa B /head U
yKasblBaeT Ha IIOC/IeJHUN KOMMHUT B BeTKe 3allpoca Ha CAHsAHHe. TakuM 06pasoM, eCJH KTO-TO
OTKpBIBaeT 3alIpoC Ha CJIMgHUE B HAlll PeIIO3UTOPUI U3 CBOEeM BETKH bug-fix, KOToOpas yKasblBaeT
Ha KOMMHUT aba/75, To B HallleM PeIlo3UTOPUU He O6yJeT BeTKHU bug-fix (Tak Kak 0OHa HaXOJUTCS B
$opKe), IpHU 9TOM y Hac nosgumces pull/<pri>/head, KoTopasg yKa3bIBaeT Ha aba’/75. ITO 03HAYaeT,
YTO MBI MOJKeM CTSHYThb BCe BeTKH 3allpOCOB CIMSAHHUSA OJHOM KOMaHZOH He 100aBjsAd Hab0op
yIaJIeHHBIX PeIIO3SUTOPHEB.

Tenepb MOZKHO ITIOJIYYHUTH CCBIVIKM HaIIPAMYVIO.

$ git fetch origin refs/pull/958/head
From https://github.com/1ibgit2/1ibgit2
* branch refs/pull/958/head -> FETCH_HEAD

Jdra KOoMaHfa ykKaseiBaeT Git: “IIogK/II0YMCH K 0rigin pPeIro3uTOPHUI0 U CKaval CChUIKY
refs/pull/958/head”. Git ¢ pafoCThIO CIyIIIaeTCs U BhIKauyUBaeT BCE HEOOXOUMOe I IIOCTPOEeHUS
yKa3aHHOM CCBLIKY, a TaK ’Ke yCTaHaBJIMBaeT yKa3aTeslb Ha KOMMUT B .git/FETCH_HEAD. [lastee, BBI
MOJKeTe CJIUTh U3MeHeHUs B HY>KHYI0 BeTKY IIPU IIOMOIITH KoOMaH/EI git merge FETCH_HEAD, omHaKo
Co00IlleHUe KOMMMTA CIUSAHUA Oy[eT BBIVIAEeTh HEMHOIO CTpaHHO. Tak ke 3TO CTaHOBUTCS
YTOMUTEJILHEIM, €CJIH BB IIPOCMAaTPUBaeTe MHOI'0 3aIIPOCOB Ha CANIHUE.

CymiecTByeT cIioco6 IIOJIy4aTb 6Ce 3allpOoChl CAUAHUA U IIO[Jep>KUBaTh HX B aKTyaJlbHOM
COCTOSIHMM IIPU IIOAK/IIOUEHUM K yAaJeHHOMY penosuTopur. OTkpouTe ¢aun .git/config B
TeKCTOBOM peflaKTope U oO6paTHTe BHUMaHHe Ha CeKIUI0 YAaJIeHHOIO PerosuTopud origin. OHa
I0JDKHA BBIVIALETh KaK-TO TaK:

194



[remote "origin"]
url = https://github.com/1ibgit2/1ibgit2
fetch = +refs/heads/*:refs/remotes/origin/*

Ctpoka, HaunHarwmasaca ¢ fetch =, gBagercda crnenudukammein cchlIoK (“refspec”). 3To cmmocob
COIIOCTaBUTh Ha3BaHUA B YAAJeHHOM PEIOSUTOPUM U HasBaHUSAMMU B JIOKQJIBbHOM Ilamnke .git.
KoHKpeTHO 3Ta CTpoOKa rOBOPHUT Git: "Bce 00BEKTHl yAaeHHOIO perosuTopus u3 refs/heads
IOJDKHBL COXPaHATBhCA JIOKaJbHO B refs/remotes/origin". BBl MO)KeTe U3MEHUTH 3TO II0BeJeHUe
n06aBUB elllé OJHY CTPOKY CIlelfUPUKALIIHU:

[remote "origin"]
url = https://github.com/1ibgit2/1ibgit2.qit
fetch = +refs/heads/*:refs/remotes/origin/*
fetch = +refs/pull/*/head:refs/remotes/origin/pr/*

[Tocsegusiss cTpoka roBopuT Git: "Bce cchlIKHM, moxoxkue Ha refs/pull/123/head, MOJDKHBI OBITH
CcoXpaHeHBI JIOKaJIbHO Kak refs/remotes/origin/pr/123". Temepb, eciyd COXpaHUTbL Galll u
BBIIIOJIHUTH KOMaHAy git fetch, BeI mosryumre:

$ git fetch

* [new ref] refs/pull/1/head -> origin/pr/1
* [new ref] refs/pull/2/head -> origin/pr/2
* [new ref] refs/pull/4/head -> origin/pr/4

Bce 3aITpOChI CJIMAHUA U3 YAaJIE€HHOI'O PEIIO3UTOPHA ITpPEeACTaBJI€HEBI B JIOKAJIbHOM PEIIO3SUTOPHUU
KaK BETKH CJIEKEHH A, OHH TOJIBKO [JIsd UYTEHUA 1 00HOBJISIOTCS Ka)K,ELLIfI Pas3 IIpu BBIIIOJTHEHHUHA g'l t
fetch. Takum 06pa30M, JIOKaJIbHO€ TeCTHPOBaHHKE KOJa 3allpoCa CIHAHHSA CTAHOBUTCA OYE€HDb
IIPOCTBIM:

$ git checkout pr/2

Checking out files: 100% (3769/3769), done.

Branch pr/2 set up to track remote branch pr/2 from origin.
Switched to a new branch 'pr/2'

Oco60 BHHMaTeJIbHBle M3 Bac 3aMeTWIH head B KOHIle CIeIUQHUKAIMH, OTHOCALIeHCcd K
yoaJleHHOMY perosuTopuro. Tak >ke Ha cTtopoHe GitHub cymectByetr ccovuika refs/pull/#/merge,
KOTOpas IIpe/icTaBgdeT KOMMUT, GOPMHUPYeMBIN IIPU Ha)KaTUU KHOIIKM “merge” Ha cauTe. 3TO
II03BOJIAET BaM IIPOTECTUPOBATE CAUSAHUE Ilepel HayKaTHeM 3TOM KHOIIKH.

3anpocm C/INSTHUS Ha 3aIIPOChI CIINAHUA
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Pull Requests on Pull Requests

BBl MO’KeTe OTKpPBITh 3allpOC CAUSHHUSA He TOJBKO B BETKY master, 3ampoChl CIAUSHHUS MOIYT
yKasbIBaTh Ha JIIOOYI0 BETKY JIIOOOTO PEHO3UTOPHUS B CeTH. II0 CyTH, BBl MOKeTe Jjake OTKPBITh
3aIIpoC CAUSHUS, YKa3bIBAIOIIMH HA APYTOU 3aIIpOC CIUSHUSL.

Ec/i BBl BUIUTEe TOJIKOBBIM 3aIIpOC CIMSHHUSA U y Bac eCThb Hjesd KaK ero YJIy4dIllUTb WJIN BBl He
YBEPEHBI, YTO 3TO XOpOIlas Hes, UIK y Bac IIPOCTO HeT IIpaB 3allMCH B IIeJIeBYI0 BETKY, TO B
TaKOM CJIy4dae BBl MOYKeTe OTKPBITH 3aIIpOC CAUSHUSA, YKa3bIBAKOIIUHI Ha JaHHBIN 3aIIpOC.

[Ipu OTKPBITUH 3aIlpoca Ha CIUSHHE BBEPXY CTPaHUIIHI Bbl YBUAWTE MEHIO JIJIS BbI6Opa I1eJIeBOM U
HUCXOIHOM BeTOK. Ecyti Ha)kaTh KHOIIKY ‘Edit” cmpaBa, TO CTaHeT LOCTYIIHBIM BBIOOP HE TOJIHKO
UCXOTHOU BETKH, a elllé U popKa.

1 schacon:master tonychacon patch-2 Edit
E Discuss and review the changes in this comparison with others. @
2 EOmeTil 1 fila chanoes o i ]
[ Commits on Oct 02, 2014
B schacon walt longer to see the dimming effect better
43 tonychacon Update fade.ino
[N} basze fork: schaconade = baso: pateh-1 = head fork: tonychaconfade = compara: patch-2 = »
Choose a base branch

¥ patch-1
L] Commits on Oct 02, 2014

4 tonychacon Update fade.ino
PucyHok 118. PyuHoe usmeHeHue opka U 6emku 015 3anpoca CAUSHUS

37ech MOYKHO yKasaTh Ballly HOBYIO BeTKY IS CJIMSHU C IPYTUM 3aIlIpOCOM CJIUSHUS WIH JPYTUM
$OpPKOM IIpOeKTa.

VnoMmuHaHuA U YBE€AOMJICHUS

GitHub o6s1a7jaeT OTIMYHOM BCTPOEHHOM CUCTEMOH YBeIOMJIEHUH, KOTOPast MOYKET IIPUTOUTHCS
IIJIs1 pellleHUsI BOIIPOCOB MJIU ITOJTyUYeHUsI 00paTHOM CBSI3U OT KOHKPETHBIX JIFofielt MJIU KOMaH/I,

B r060M KOMeHTapuy MOYKHO HaIlMcaTb CHMBOJI @, YTO aBTOMATHYeCKUW BBI30BET CIIMCOK
aBTOZIOIIOJIHEHWSI C HMeHaMU II0JIb30BaTeslel, KOTOphle BKJIIOUEHHI B IIPOEKT HWJIU IIPOCTO
Y4acTBYIOT B HEM.
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Write Preview GO Parsed as Markdown I, Edit in fullscreen

@

ben Ben Straub

peff Jeff King

jlehmann Jens Lehmann )
selecting them

LouiseCorrigan Louise Corrigan

Close and comment E

PucyHok 119. Hanuwume @ 011 yROMUHAHUSL KO20-1UOO

Tak xe MOKHO YIIOMAHYTH II0JIB30BaTeJsd, HE€ YKa3aHHOI'O0 B BbhIIIaJalOIleM CIIMCKe, HO C
IIOMOIIIBI0 aBTOAOIIO/THEHMSA 3TO MOKHO CAeJIaTh 6BICTpee.

Kak TOJILKO BBl OCTaBUTe KOMEHTApHU C YIIOMHHAHHUEM I10JIb30BaTeJIs, eMy OY[eT OTIIPaBJIEHO
yBegomieHre. TakuM o06pa3oM, MOXXHO 6osiee 3)pPeKTHBHO BOBJEKaTh II0JIb30BaTesled B
06Cy>K/IeHIe, He OIpaIliBasi UX HEII0CpeCcTBeHHO. OUueHb YacTO B 3aIrpocax causHus Ha GitHub
II0JIb30BATEU IIPHUIJIANIAIOT JPYTHX JIIOfeH B CBOM KOMAH[bI WM KaMIIAaHUH [JI1 PeIleH3uu
IIpo6JIeM HJTH 3aIIPOCOB CIUSHUSL.

Ecin KTO-TO OyZeT YIIOMSHYT B 3alpoce CIAWSAHUA WM IIpo6jeMe, TO OH aBTOMaTHYeCKHU
“IIOAIIMChIBAETCS” U OyAeT IIoJydaTh YBeJOMJIEHUS O IIOC/AeNVIOI[el aKTUBHOCTU. BBl Tak ke
OyZeTe IIOAIIMCAHBI Ha HEKOTOPBIE yBEeJLOMJIEHHS €CIH IIPOCTO OTKpOeTe 3aIpoC CIANSHUA WUIU
mnpobJyieMy, CTaHeTe OTCJIeXUBaThb PpEIO3UTOPUN WM eCJIu OCTaBUTe KOMeHTapuul. /s
IIpeKpalleHus OTIIPaBKU BaM YBeJIOMJIEHUN Ha)KMUTe KHOIIKY “Unsubscribe”.
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Notifications

4x Unsubscribe

You're receiving notifications
pbecause you commentead.

PucyHok 120. Omka3 om noonucKu Ha npo6.1emy uau 3anpoc CAUSHUSA

CTpaHHIIa YBeJOMJIEHUH

Korma MbI roBOpuUM “yBefoMiIeHHs” B KOHTeKcTe GitHub, MBI MMeeM BBUJY CII0CO0, KOTOPBIM
GitHub mbITaeTcs cB43aThCd C BAMU B Clyyae BOSHUKHOBEHUSA KaKUX-JIMO0 COOBITUN, HACTPOUTH
KOTOPBIF MO’KHO HECKOJIbKUMH cIiocob6aMu. /IJIs IIpocMOTpa HaCTpoeK yBeLOM/IeHUM IleperuTe
Ha 3akiagky “Notification center” Ha cTpaHUIle HACTPOEK.

4> tonychacon

Profile

Account sattings
Emails
Notification center
Billing

SSH keys

Security
Applications
Repositories

Organizations

How you receive notifications

Participating
When you participate in a conversation or someone brings you in with an @mention.
o Email  ~ Web

Watching
Updates to any repositories or threads you're watching.
W Email » Web

Motification email

Primary email address

tchacongexample.com

w

Custom routing
You can send nofifications to different verified email addresses depending on the organization that owns the repository.

PucyHok 121. Hacmpoiiku yeHmpa y8eooMaeHUl
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JIOCTYITHEI IBa BUJ[a YBeIOMJIEHHUM: TocpeacTBaM “Email” u “Web”. Bl MoykeTe BbIOpaTh OAWUH, HU
OJTHOTO0 WU 0048, eI aKTUBHO Y4aCTBYETe B COOBITHUIX OTCIeKUBAEMbIX PEIIO3SUTOPHUEB.

Web yBegoMmiienns:

Taxue yBeJOMJIeHU CYII[eCTBYIOT TOJIBKO Ha GitHub U ImocMoTpeTh UX MOYKHO TOJIBKO Ha GitHub.
Eciu sTa omnus BK/IIOUeHa y BaC B HacTPOMKaxX W yBeloOMJIeHHe CpaboTasio [ Bac, TO BBI
YBUHTEe HeOOJIBIIYI CUHHIO TOUKY Ha UKOHKe YBeJOMJIEHUM BBepXy 3KpaHa, KakK II0Ka3aHO Ha
PHUCYHKe [[eHTDP yBeJOMJIeHUIA.

o Explore Gist Blog Help 4 tonychacon 4~ o [ Tg
Yiou have urrsad notifications
O Nolifications @ Watching Mark all as read
Unread 4 mycorp/project1 v
Participating 3 () SF Corporate Housing Search m an b ! =
All notifications
git/git-sem.com 4
schmcontink 2 (O Front Page (} 3 hours ag 4
mycorpipropect 1 1
gitfgit-scrm.com 1
schacon/dblink v
@ To Beor Not To Be | 5days - v
‘| Three seconds is better 4| sdaysag =

PucyHoxk 122. Ilenmp ygedoMmAeHUlL

K/IIMKHYB 110 UKOHKe, BBl YBHUJJUTE CIIMCOK BCeX YBeJOMJIEHHM, CTPYIIIIMPOBAHHBIX II0 IIPOEKTaM.
Bl MOXeTe QMIBTPOBATh YBeJOMJIEHUS 110 KOHKPETHOMY IIPOEKTY, KJIMKHYB II0 eT0 Ha3BaHUI0 Ha
O0KOBOM IIaHesH cJeBa. Tak ’ke BBl MOYKeTe IIOATBepPKAATh II0JIydeHUe yBeJOMJIEHUH, KINKHYB
II0 TrajIouKe PSIZIOM C JIFOOBIM K3 YBeLOMJIEHHUH, WU IIOATBEPAUTE 6Ce YBeJOMJIEHHUS II0 IIPOEKTY,
KJIWKHYB II0 TaJIoyKe B IIAIKe TIpymnnbl. Ilocjle KaKAOM TrajJO4KH TaK JKe eCTb KHOIIKA
OTKJ/IIOUeHHs, KJIMKHYB II0 KOTOPOH BBl IlepecTaHeTe II0Jy4aThb YBeLOMJIEHUS II0 JaHHOMY
9JIEMEHTY.

9TU UHCTPYMEHTHl O4YeHb IIOJIe3Hbl IIpU 06paboTKe OOJIBIIOTO UYHCIA YBeJLOMJIEHUM.
[IpogBUHYTHIE I10JIb30BaTe M GitHub ITOJIHOCTBIO OTKI/IOUAKOT email yBeloMIeHUSA U I10JIb3YHOTCSA
9TOM CTPaHUILIeH.

Email yBegomienus

Email yBefoMIeHUS - 9TO eIllé OJUH CII0COO, KOTOPHIM BBl MOJKETe II0JydaThb YBeLOMJIEHUS OT
GitHub. Eciix 9Ta omIius BK/IOUEeHa, TO BbI Oy/ieTe I10JIy4aTh I10 IIUCbMY Ha Kak0e yBeJJOMJIEHHeE.
[IprMepsl BBl BUZEJIHN B pa3fesiax KoMmMeHTapuu, OTIIpaBeHHbIe 110 3JIeKTPOHHOU I1ouyTe U Email
yBeOMJIEHVe 0 HOBOM 3ampoce causgHud. [IucbMa 00beJUHIITCI B IIeII0OYKH, UTO OUeHb yA00HO
IIPU UCII0JIb30BAHUY COOTBETCTBYIOIIEr0 II0UTOBOI0 KJIHEeHTa.

GitHub BxJIroYaeT MHOTO J[OTIOJIHUTEIbHBIX MeTaZlaHHBIX B 3arOJIOBKH Ka)K[[OTO ITHChbMa, YTO
I10J1e3HO IIPU HAaCTPOMKe PasIMYHbIX QUILTPOB U IIPAaBUJI COPTUPOBKH.
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Hampumep, eciu B3IISIHYTH Ha 3arojIOBKM IIHChbMa, OTIIpaBiaeHHOTo ToHU B IpuMepe Email
YBeIOMJIEHHE 0 HOBOM 3aITPOCE CIUSHUS, TO MOYKHO YBUZIETH CJIEAYIOITEE:

To: tonychacon/fade <fade@noreply.github.com>

Message-ID: <tonychacon/fade/pull/1@github.com>

Subject: [fade] Wait longer to see the dimming effect better (#1)
X-GitHub-Recipient: tonychacon

List-ID: tonychacon/fade <fade.tonychacon.github.com>
List-Archive: https://github.com/tonychacon/fade

List-Post: <mailto:reply+i-4XXX@reply.github.com>
List-Unsubscribe: <mailto:unsub+i-XXX@reply.github.com>,...
X-GitHub-Recipient-Address: tchacon@example.com

3lech MOKHO YBUZETb HECKOJIbKO HUHTepecHbIX Bellled. EcM BBl XOTUTe BBIIeJUTH WU
IlepeHallpaBUTh IHMCbMa KOHKPETHOIO IIpOeKTa WM 3alpoca Ha CIUAHHe, TO WHPOpMaId,
cofep>kaiasica B 3arojioBkKe Message-ID, mpemocTaBJiieT BaM COOTBETCTBYIOIL[ME CBEeIEeHUS B
dopMaTe <nosb30oBaTENb>/<KNPOEKT>/<TUN>/<mnaeHTUdnKkaTop>. g 3amauu BMecTo “pull” 6yzmer
yKasaHo “issues”.

3aroyioBku List-Post m List-Unsubscribe, Ipu HaJM4MK y Bac IIOYTOBOIO KJIMEHTA, KOTOPBIHA HX
IIOHMMAeT, II03BOJISIIOT JIETKO HAaIlMCAaTh B CIKMCOK PAaCCHLIKKM MM OTIIMCATHLCSI OT HeE. ITO TOXKe
caMoe, UTO M Ha)kaTb KHOIIKY “mute” B Be6 Bepcum yBemoMuieHuit wuinu “Unsubscribe” Ha
CTpaHHIIe 3ajaUX HJIH 3alIpoca Ha CIIHIHUE.

Ecmi BKIIIOUeHBI 06a THUIIA yBeJOMJIEHHN M Balll IIOYTOBBIM KJIHEHT 0TOOpa’kaeT KapTHUHKH, TO
IIpU IIPOCMOTpe email Bepcuu yBeJoMIeHHs, BeO BepCHs Tak >Ke OyZjeT 0TMeYeHa KaK [IpOYUTaHa.

Ocobennble ¢paiyibl

CyIecTByeT HeCKOJILKO 0CO6eHHBIX GpalyioB, KoTopble GitHub 3aMeTUT IpH HATUYUU UX B BallleM
PETIO3UTOPHH.

README

[TepBbiii - 9T0 Qairiy README, oH MO>KeT OBITH B Jit0O0M popMaTe, KOTOPHIU GitHub B cocTosHumM
pacnosHaTh. Hammpumep, 3To Mo>KeT ObITH README, README.md, README.asciidoc u Tak masee. Eciu
GitHub yBuauT Takou ¢paity B BallleM HCXOZHOM KOJZie, TO 0TOOPasuT ero Ha 3arJlaBHOM CTpaHUIle
IIpOeKTa.

BOJIBIITMHCTBO KOMaH/, UCIIOIB3YIOT €ro JJIs MOoJ/lepsKaHus aKTyaJlbHOM HHPOPMAIlUU O IIPOeKTe
IJIs1 HOBUYKOB. Kak IIpaBHIIO, OH BKJIIOYAET CJIeyIoIee:

o Jl71s1 4ero mpeHa3HavYeH IIPOEKT

* MHCTPYKITUM 10 KOHPUTYPAIIUU U yCTaHOBKE

* [IpuMepsI UCII0JIb30BaHUS

* MICII0/Ib3yeMYIO JIULEH3HI0

 [IpaBua y4acTUS B IIPOEKTe
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B aToT ¢aiyi MOXKHO BCTpauMBaThb H300pakeHHWsI WJIM CCBHUIKH [JI1 IIPOCTOTHI BOCIIPUSATHUS
uHOOpMaIIH.

CONTRIBUTING

Cnepyromuii ¢paiin - ato CONTRIBUTING. Ecir B BameM pernosuTopuu Oyzper ¢aris CONTRIBUTING c
JI00BIM pacmupeHueM, To GitHub OyzmeT ITOKasblBaTh CCHUIKY Ha Hero IIPU CO3JaHHUHU JIFO60I0
3ampoca Ha C/IMIHHUe.

Please review the guidelines for contributing to this repository.

We can't automatically
merge these branches.

Write Preview CN Parsad as Markdown 3, Edit in fullscreen

Don't worry, you can still
credle the pull request

saelacting them
PucyHok 123. Co3daHue 3anpoca Ha causHue npu Haauvuu gaitna CONTRIBUTING.

I/Iﬂeﬂ COCTOMUT B TOM, UTO BBl MOJKeT€ yKa3aThb KOHKPETHBIE€ Be€Illl, KOTOpPhbI€ Bbl XOTHUTE HJ/IH HE
XO0THTe BHIAETH B HOBBIX 3aIIpOCaX Ha CIHIHHE. Taxum 06pa30M JIFOI MOTYT O3HAKOMHUTCA C
PYKOBOZCTBOM, ITepea TEM KaK CO3/1aBaThb HOBBIH 3aIIpoC Ha CJIHAHHE.

YipaBiyieHHe IPOEKTOM

Jl7I1 OTHOTO IIPOeKTa He TaK y>K X MHOIO aJMHUHUCTPAaTOPCKHUX AEeHMCTBHUN, HO eCTh HEeCKOJIbKO
CTOSIIIMX BHUMaHUSL.

H3MeHeHHEe OCHOBHOU BeTKH

Eciiz BBI HCIIOJIb3yeTe B KaueCcTBe OCHOBHOM [PYIVIO BETKY, OTJIMYHYIO OT “master”, U XOTHUTe,
4TOOBI I10JIb30BaTeJHM OTKPBIBaJIM 3allpOChl Ha C/IHMSHHE K HeM, TO 3TO MOXXKHO H3MEHUTH B
HaCTPOMKAaX PeIlo3suTOpH Ha 3aKIaake “Options™.

Options Settings

Collaborators
Repository name

Webhooks & Services fade

Deploy keys

Detault branch

development
issue-53

PucyHok 124. H3MmeHeHUe 0OCHOBHOI 6emKU npoekma.
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HpOCTO BBI6epI/ITe HY>KHYI0O BE€TKY H3 BBIII4QJIAIOIINET0 MEHI0 KM OHa CTaHeT OCHOBHOM JJIA
OO0JILIITHCTBA onepaunﬁ, BKJIIOYas1 U3BJIEUEHHE KOoa ITPHU KIIOHHUPOBAaHUH PEIIO3UTOPHS.

Ilepegaya mpoekTa

Ec/ii BRI XOTUTe TepefaTh IIPOeKT APyroMy II0JIb30BaTeJII0 WM opraHusanuu Ha GitHub, To 3To
MOJKHO CcZleJlaTh Ha)kaTheM KHOIIKM “Transfer ownership” B HacTpolKax pero3sUTOpHS Ha
3aksazske “Options”.

Make this repository private
Please upgrade your plan to make this repository private.

Transfer ownership

Transfer this repo to another user or to an organization where you have admin rights. Transfer
Delete this repository
Once you delete a repository, there is no going back. Please be certain. Delete this repository

PucyHok 125. Ilepedaua npoekma 0py20My no1b308amearo UAuU opeaHudauuu Ha GitHub.

Jra OIS ITIO0JIE3HA, KOI/Ia BBI XOTHUTE OTKA3aTbCA OT IIPOEKTd, a KTO-TO rI[IDYI‘OI\/’I X04YeT HM
3aHHUMATBhCd, HJIKM KOIZa BaIll IIPOEKT paCTéT K BBI XOTHUTe IIepeaaTb €ro KaKDfI-HH6y,ZLB
OpraHU3aIvu.

IJTO [elCTBUe IIPUBEIET He TOJBKO K Ilepefaude Pero3sUTOPUSA CO BCEMH ero IOAIUCUYMKAMU U
3Bé3aMu, HO U 06aBUT IlepeHalnpaBseHre ¢ Bairero URL Ha HOBBIU. KpoMe 3TOr0, M3SMEHATCA
CCBIIKH JIJII KJIOHUPOBaHUS U IIOJIy4eHUsI U3MeHeHUH U3 Git, a He TOJIBKO /151 Be6 3aIIpOCoB.

ViipaBjieHHe opraHusanueu

B [oIloJIHeHUe K IlepCOHaJIbHBIM aKKayHTaM, Ha GitHub ecTs opraHusanuu. /I opraHusaiiuy,
KakK Y I IIepCOHAJIbHBIX aKKayHTOB, CYILleCTBYeT OKpY>KeHHUe, I7e HaX0AATCA BCe IIPOEKThI, HO B
O0CTaJIbHOM MHOI0 OT/IMUMM. TaKue aKKayHTHI IIPe/ICTaBJSIOT COOO0M I'PYIILYy JIFOEeH, COBMECTHO
BJIAJIEIOIINX IIPOEKTaMU, U CYI[eCTBYeT MHOI'O HHCTPYMEHTOB /I pas/ieleHUs UX Ha IIOATPYIIIILL.
O6BIYHO, TaKHe aKKayHTBhl MCIIOJIb3yITCHd TIpyIlllaMH, KOTOphble paboTarT C IIyOJIUYHBIMHU
IIpoeKTaMu (TakUMH Kak “perl” mian “rails”), miayM KoMIaHUAMU (TaKMMH KakK “google” Wau
“twitter”).

OCHOBBI OpraHusanumn

Co3gaTh HOBYIO OpraHM3allMI0 OYeHb JIETKO; IIPOCTO HaKMHUTE Ha UKOHKY “+” B IIpaBOM BeXHeM
yriny crpaHuliel GitHub 1 BeIGepuTe IyHKT “New organization” U3 MeHIO.

202



nben +- ¥ W

New repository

&% New organization

PucyHok 126. ITlynkm meHio “New organization”.

JUid HadaJsa, cyle[lyeT yKa3aTb Ha3BaHHe Ballled opraHHU3aIlid U BBeCTH email afjpec B KauecTBe
OCHOBHOTIO crioco6a cBg3U. Ilocjie 3TOT0 MOJKHO IIPHUIJIAINIATH JIIOZlell B KauecTBe COBJIAZleNIbIlEB
aKKayHTa.

CHEI[YIZTG HHCTPYKIIHUAM M B CKOPOM BPE€MEHH BBl CTaHETE BJIale/IbIIEM HOBOM KOMIIaHHH.
OpI‘aHI/ISHHI/II/I, KaK U ITepCOHaJIbHbI€ aKKAaYHTHI, OecCIIaTHBI, €CJIU BbI IUIaHHUpyeTe paGOTaTb Hal
IIPOEKTaMHU C OTKPBITBIM HCXOJAHBIM KOJIOM.

Kak BiaziesbIly oOpraHusaliiy, [IpH KJIOHHUPOBAHUM PeIIO3SUTOPHS BaM OyZeT IIpe[JIOKeHO
COXPaHUTH er0 B OKPy’KeHHe OpraHu3aliui. IIpyu co3JaHUM HOBOTO PEII03UTOPHS, BBl MOYKETE ero
COXpPaHUTh KaK B II€PCOHAJbHOM OKpPY)KeHHUH, TaK M B OKpPY’KeHHH J000M KOMIIaHUH,
BJIeflesIbIleM KOTOPOM BHI sBJIAeTeCh. Tak >Ke BBl aBTOMAaTHYeCKH HauWHaeTe OTCIeKUBATh BCe
co3/laBaeMble PEIIO3UTOPUU B OPraHU3aL[UH.

Kaxk I IIEPCOHAJIBHOTO aKKayHTAa, TdK W [JII OPraHU3aIlli BBl MO’KETe 3arpy3uThb OTHE/ILHYIO
KapTHUHKY. AHaJIOTUYHO U JJIsA IJIaBHOM CTpaHHUIIBI, TI/ieé IIPUBOJHUTCA CIIMCOK OJOCTYIIHBIX
PEIIo3UTOpHEB OpraHU3alivu.

Tereps, faBaiiTe pacCMOTPHUM OTJIMYUTEIbHBIE YePThl aKKayHTOB OpraHU3aIlui.

KoMmaHab1

OpraHusaruy CBsI3aHbI C OTAEJIbHBIMU JIIOAbBMU 10 CpeJCTBaM KOMaH/[, KOTOphIe IIPe/ICTaBJISIOT
co00M CrpyHIIMpOBaHHBIE aKKAayHThl MHANBUAYAJIbHBIX II0JIb30BaTeJIeH, PEIIO3UTOPHUEB BHYTPHU
OpTaHU3alluU U TOr0, KAKOH JIOCTYII 9TU JIIOAU UMEKT B 9TUX PEIIO3UTOPHUSIX.

Hampumep, y Ballleii KOMIIaHHUHU eCTh TPU perto3utopus: frontend, backend u deployscripts. Bel 651
XO0TeJsIH, 4T00hI Balu paspaboruunku HTML/CSS/Javascript uMmesnn goctym K frontend 1 Bo3M0o>KHO
K backend, a Bamu ajgMHUHUCTPaTOPbl UMeJUd AOCTYII K backend m deployscripts. C IIOMOIIbIO
KOMaH/{ 3TO JIETKO peajii30BaTh He HacTpauBas AOCTYII K KaKIOMYy PEIIO3UTOPUI0 I Ka’KI0ro
y4acTHHUKA.

Ctpanunia OpraHU3allMy NPe/ICTaBJIsIeT COO0M IPOCTYI0 IHaHeJ b YIIpaBIeHUsS Pelo3UTOPUSIMH,
IT0JIb30BATEJISIMU ¥ KOMaH/ITaMH B ITpe/ie/iaX JaHHOM OpraHHU3aITHuH.

203



chaconcorp = People

- dragonchacon
Dragon Chacon

Filters = + New repository

schacon

Scott Chacon
deployscripts *0 o
S tonychacon
scripls for deploymeant Tony Chacon
1 s 16 hours ago

Invite someons
backend *0 Po
Backend Code Teams 3
(W] led 1 1)
Owners

frontend *0 PFo 1 member - 3 repositories

Frontend Code
Updaled 16 hours age Frontend DEWIUPEFS

2 members - 2 repositories
Ops
3 members - 1 repository

Create new team

PucyHok 127. The Organization page.

JUIs yIIpaBJIeHUsI KOMaHJAAMH HY>KHO IIepeMTH Ha 3aKJIagKy Teams CIIpaBa BBepXy Ha CTPaHHIE
The Organization page.. 3T0 IIpUBefieT Bac Ha CTPaHMUILY I7le MO>KHO J06aBJIATh I10/Ib30BaTesIed B
KOMaH[y, [06aBJ/IATh KOMaH/le PelIOSUTOPHUU MJIM YIIPABJIATH HACTPOMKAaMM U IIpaBaMU JOCTYIIa.
Kakzasg KoMaHa MO’KeT UMeThb TOJILKO CIeAyIOoIlHe YPOBHH JOCTYIIAa K PEIIOSUTOPHSAM: "TOJIBKO
yTeHHe", "4YTeHHe/3alluCh" MIM "aJMHHUCTPATOP". YPOBEHBL [OCTyIla MOJXKET OBITH H3MeHeH
Ha)KaTHheM KHOIIKH “Settings” Ha cTpaHurie The Team page..

I-I-I chacunc:or‘p & People 3 () Teams 2 = Audit log
Repositories
Frontend Developers m
This team has no description — Edit
tonychacon
Tony Chacon L]
2 2
MEMBERS IEPOSITORIES
' schacon
Scott Chacon fepoe
Leave £} Settings

This team grants Admin access: members can
read from, push to, and add collaborators to the
team's repositories

PucyHok 128. The Team page.

Korga BBl IIpUIJIacUTe KOTO-HUOYb B KOMaH/Yy, TO Oy/IeT OTIIPaBJIeHO IIMCHMO C IIpUIJIallleHUEM.
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VnoMuHaHUA KoMaH7, (@mentions), Takue Kak @acmecorp/frontend, paboTarT TOYHO TaK >Ke KaK U
YIIOMUHAHUS OTAEJIbHBIX I10JIb30BaTEJIEN, 38 UCKIIUYEHHUEM TOTO0, UTO YBELOMJISIOTCS BCE UJIeHbI
KOMaH/Ibl. ITO II0JIE3HO KOTZa Bbl XOTHUTEe IIPUBJIEUYb BHMMAaHUe KOro-HUOYyAb U3 KOMaH[bI, HO
TOYHO He 3HaeTe KOTO CIIPOCUTh.

[Tostb30BaTeJIb MOYKET IIPUHAJJIEKATh JII000MY UHC/IYy KOMaH/I, [I09TOMY He OrpaHUYHBamTe ceds
KOMaHJaMHU, pasfejleHHBIMHU 110 YPOBHIO focTyIa. ClielfaiusupoBaHHbIe KOMaH/Ibl, TaKKWe KakK
ux, css i refactoring mosiesHs! 11 BOIIPOCOB OZHOM TeMaTHUKH, TOTAA KaK KOMaHAbI legal u
colorblind - 111 BOIIPOCOB APYTOM TeMAaTHUKHU.

KypHas ayagura

OpraHusanMi TakK >Ke IIPefloCTaBJIAIT BJlafesbllaM HMHGOPMAIMI0 O BCeX IIPOUCXOIAIIUX
COOBITHUAX BHYTPU HUX. Ilepeiifd Ha 3akyiafgky Audit Log BBl MOXKeTe YBHUEThb IIPOU3OIIe/IIINe
COOBITHSI Ha YpOBHe OpraHM3allu{, KTO y4acTBOBaJl B HUX KM B KaKOM TOYKe MHpa OHHU
IIPOU3O0IILIH.
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lu chaconoorp & People 3 & Tearns 3 = Audit log

Recent events Filters ~ Search
dragonchacon E Yesterday's activity
a namber 32 minutes ago
added themselves 1o the chaconcorpiops team ﬁ Organization membership
schacon () Team management
ambsar 33 minutes ago
added themsaives to the chaconcomyops team .
L} Repositary managemant
tonychacon -
Q\ ny EA Billing updates Imamar 16 hours ago
a nvited dragonchacan to the chaconcorp arganization
£ Hook activity
tonychacon
Q ny France & org.invite_mamber 16 hours ago
nvited schacon to the chaconcorp organization
® tonychacon :
France L team, add_reposhory 16 hours ago
gave chaconcomp/ops access to chaconcorp/backend
tonychacon k )
France L team.add_repository 16 hours ago
gave chaconcompfrontend-developers access to chaconcorpbackend
tonychacon
0 ny France L team, add_repository 16 hours ago
givie chaconcomp/frontend-davalopers access 10 chacontonpinontend
tonychacon
0 ny France L. repo.create 16 hours ago
crealed the repository chaconcorpideployscripts
tonychacon
0 ny France L. repo.creata 16 hours ago
created the repositony chaconcorpibackend

PucyHok 129. The Audit log.

BBI Tak ke MoXKeTe OT(l)HJIBTpOBaTB COOBITHSA ITI0 THIIAM, OoIrpeae/JIeHHBIM JIFOJAM W1 MeCTaM.

Scripting GitHub

So now we’ve covered all of the major features and workflows of GitHub, but any large group or
project will have customizations they may want to make or external services they may want to
integrate.

Luckily for us, GitHub is really quite hackable in many ways. In this section we’ll cover how to use
the GitHub hooks system and it’s API to make GitHub work how we want it to.

Hooks

The Hooks and Services section of GitHub repository administration is the easiest way to have
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GitHub interact with external systems.

Services

First we’ll take a look at Services. Both the Hooks and Services integrations can be found in the
Settings section of your repository, where we previously looked at adding Collaborators and
changing the default branch of your project. Under the “Webhooks and Services” tab you will see
something like Services and Hooks configuration section..

Options Webhooks Add webhook
Coaboratons Webhooks allow external services to be notified when certain events happen on GitHub. When the specified events
happen, we'll send a POST request to each of the URLs you provide. Learn more in our Webhooks Guide.
Webhooks & Services
Deploy keys
Services i= Add service ~
Avallable Services

Services are pre-built integrations that perform certain actions w
on services check out our Service Hooks Guide.
email

PucyHok 130. Services and Hooks configuration section.

There are dozens of services you can choose from, most of them integrations into other commercial
and open source systems. Most of them are for Continuous Integration services, bug and issue
trackers, chat room systems and documentation systems. We’ll walk through setting up a very
simple one, the Email hook. If you choose “email” from the “Add Service” dropdown, you’ll get a
configuration screen like Email service configuration..

Options Services / Add Email
Collaborators
Install Notes
Webhooks & Services
Deploy keys 1. address whitespace separated email addresses (at most two)
2. secret fills out the Approved header to automatically approve the message in a read-only or moderated
mailing list.

3. send_from_author uses the commit author email address in the From address of the email.

Address

tchacon@example.com

Secret

Send from author

™ Active
We will run this service when an event is triggered.

Add service

PucyHok 131. Email service configuration.
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In this case, if we hit the “Add service” button, the email address we specified will get an email
every time someone pushes to the repository. Services can listen for lots of different types of events,
but most only listen for push events and then do something with that data.

If there is a system you are using that you would like to integrate with GitHub, you should check
here to see if there is an existing service integration available. For example, if you’re using Jenkins
to run tests on your codebase, you can enable the Jenkins builtin service integration to kick off a
test run every time someone pushes to your repository.

Hooks

If you need something more specific or you want to integrate with a service or site that is not
included in this list, you can instead use the more generic hooks system. GitHub repository hooks
are pretty simple. You specify a URL and GitHub will post an HTTP payload to that URL on any
event you want.

Generally the way this works is you can setup a small web service to listen for a GitHub hook
payload and then do something with the data when it is received.

To enable a hook, you click the “Add webhook” button in Services and Hooks configuration section..
This will bring you to a page that looks like Web hook configuration..

Options Webhooks / Add webhook

| -] \ ) . . .
Coltaboraton We'll send a PoST request to the URL below with details of any subscribed events. You can also specify which data

format you'd like to receive (JSOMN, x-www-fora-urlencoded, 8fc). More information can be found in our developer

Webhooks & Services documeantation.

Deploy keys
Payload URL *

Content type

application/json

Secret

Which events would you like to trigger this webhook?
& Just the push event

Send me everything.

Let me selact individual events.

W~ Active
We will deliver event details when this hook is triggered

==

PucyHok 132. Web hook configuration.

The configuration for a web hook is pretty simple. In most cases you simply enter a URL and a
secret key and hit “Add webhook”. There are a few options for which events you want GitHub to
send you a payload for —the default is to only get a payload for the push event, when someone
pushes new code to any branch of your repository.
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Let’s see a small example of a web service you may set up to handle a web hook. We’ll use the Ruby
web framework Sinatra since it’s fairly concise and you should be able to easily see what we’re
doing.

Let’'s say we want to get an email if a specific person pushes to a specific branch of our project
modifying a specific file. We could fairly easily do that with code like this:

require 'sinatra’
require 'json'
require 'mail’

post '/payload' do
push = JSON.parse(request.body.read) # parse the JSON

# gather the data we're looking for
pusher = push["pusher"]["name"]
branch = push["ref"]

# get a list of all the files touched
files = push["commits"].map do |commit]|
commit[ 'added'] + commit[ 'modified'] + commit['removed']
end
files = files.flatten.uniq

# check for our criteria

if pusher == 'schacon' &&
branch == 'ref/heads/special-branch’ &&
files.include?('special-file.txt")

Mail.deliver do

from "tchacon@example.com'
to "tchacon@example.com'
subject 'Scott Changed the File'
body "ALARM"
end
end
end

Here we’re taking the JSON payload that GitHub delivers us and looking up who pushed it, what
branch they pushed to and what files were touched in all the commits that were pushed. Then we
check that against our criteria and send an email if it matches.

In order to develop and test something like this, you have a nice developer console in the same
screen where you set the hook up. You can see the last few deliveries that GitHub has tried to make
for that webhook. For each hook you can dig down into when it was delivered, if it was successful
and the body and headers for both the request and the response. This makes it incredibly easy to
test and debug your hooks.

209



Recent Deliveries

A 4aeae2B80-4e38-1le4-9bac-c130e992644b 2014-10-07 17:40:41 [=ss
v aff20888-4237-11e4-9889-35319435e88b 2014-10-07 17:36:21 s
v 98f317680-4e37-11e4-9508-227d13b2ccfc 2014-10-07 17:35:20 [

Request Response [EZ)) (@ Completed in 0.61 seconds. 3 Redeliver
Headers

Request URL: https://hooks.example.com/payload

Request method: POST

content-type: application/json

Expect:

User-Agent: GitHub-Hookshot/64a1918@

X-GitHub-Delivery: 98f37688-4e37-11e4-9588-227d13b2ccfc
X-GitHub-Event: push

Payload

"ref": "refs/heads/remove-whitespace”,
“before”: "99d4feSbffafi27f8a%e7cdef@cbblab@sal3seds”,
"after": "9370a6c3349331bacTedcic78c10bcB46Bclelel"”,
"created": false,
"deleted": false,
"forced": false,
"base_ref": null,
"compare": “"https://github.com/tonychacon/fade/compare/99dafesbffaf...9378a6c33493",
"commits": [
{
"id": "9370a6c3349331bac7e4c3c78clobecB460c1e3e8”,
"distinct”: true,
"message"”: "remove whitespace”,
"timestamp®: "2014-10-87T17:35:22+82:88",
"url": "httos://eithub.com/tonvchacon/fade/commit/9378a6c3349331bac7edc3c78cl@bcB468C
PucyHok 133. Web hook debugging information.

The other great feature of this is that you can redeliver any of the payloads to test your service
easily.

For more information on how to write webhooks and all the different event types you can listen
for, go to the GitHub Developer documentation at: https://developer.github.com/webhooks/

The GitHub API

Services and hooks give you a way to receive push notifications about events that happen on your
repositories, but what if you need more information about these events? What if you need to
automate something like adding collaborators or labeling issues?

This is where the GitHub API comes in handy. GitHub has tons of API endpoints for doing nearly
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anything you can do on the website in an automated fashion. In this section we’ll learn how to
authenticate and connect to the API, how to comment on an issue and how to change the status of a
Pull Request through the API.

Basic Usage

The most basic thing you can do is a simple GET request on an endpoint that doesn’t require
authentication. This could be a user or read-only information on an open source project. For
example, if we want to know more about a user named “schacon”, we can run something like this:

$ curl https://api.github.com/users/schacon

{

"login": "schacon",

"id": 70,

"avatar_url": "https://avatars.githubusercontent.com/u/70",
# o

"name": "Scott Chacon",

"company": "GitHub",

"following": 19,

"created_at": "2008-01-27T17:19:287",
"updated_at": "2014-06-10T02:37:237"

There are tons of endpoints like this to get information about organizations, projects, issues,
commits — just about anything you can publicly see on GitHub. You can even use the API to render
arbitrary Markdown or find a .gitignore template.

$ curl https://api.github.com/gitignore/templates/Java
{

"name": "Java",

"source": "*.class

# Mobile Tools for Java (J2ME)
.mtj.tmp/

# Package Files #
* . jar
* . war
*.ear

# virtual machine crash logs, see
http://www.java.com/en/download/help/error_hotspot.xml
hs_err_pid*

}
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Commenting on an Issue

However, if you want to do an action on the website such as comment on an Issue or Pull Request
or if you want to view or interact with private content, you’ll need to authenticate.

There are several ways to authenticate. You can use basic authentication with just your username
and password, but generally it’s a better idea to use a personal access token. You can generate this
from the “Applications” tab of your settings page.

4> tonychacon Developer applications Register new application

Profie Do you want to develop an application that uses the GitHub API7? Reglster an application 1o generate OAuth tokens.

Account Sﬂftlngs
Emens Personal access tokens Generate new token

Motification center
MNead an AP| token for scripts or testing? Generate a parsonal access token for quick access to the GitHub API.

Billing
@

SSH keys ver HTTPS i be used to authenticate to the AP| over Basic Authentication

Sacurity

Applications Authorized applications

Repositories
You have no applications authorized 1o access your account.

Organizations

W e el GitHub applications

These are applications developed and owned by GitHub, Inc. They have full access to your GitHub account.

GitHub Team t 1 E 14 Revoke

PucyHok 134. Generate your access token from the “Applications” tab of your settings page.

It will ask you which scopes you want for this token and a description. Make sure to use a good
description so you feel comfortable removing the token when your script or application is no
longer used.

GitHub will only show you the token once, so be sure to copy it. You can now use this to
authenticate in your script instead of using a username and password. This is nice because you can
limit the scope of what you want to do and the token is revokable.

This also has the added advantage of increasing your rate limit. Without authenticating, you will be
limited to 60 requests per hour. If you authenticate you can make up to 5,000 requests per hour.

So let’s use it to make a comment on one of our issues. Let’s say we want to leave a comment on a
specific issue, Issue #6. To do so we have to do an HTTP POST request to
repos/<user>/<repo>/issues/<num>/comments with the token we just generated as an Authorization
header.

212



$ curl -H "Content-Type: application/json" \
-H "Authorization: token TOKEN" \
--data '{"body":"A new comment, :+1:"}' \
https://api.qgithub.com/repos/schacon/blink/issues/6/comments

"id": 58322100,
"html_url": "https://github.com/schacon/blink/issues/6#issuecomment-58322100",

"user": {
"login": "tonychacon",
"id": 7874698,
"avatar_url": "https://avatars.githubusercontent.com/u/7874698?v=2",
"type": "User",
I
"created_at": "2014-10-08T07:48:197",
"updated_at": "2014-10-08T07:48:19Z2",
"body": "A new comment, :+1:"

Now if you go to that issue, you can see the comment that we just successfully posted as in A
comment posted from the GitHub API..

0 tonychacon

A new comment, s

PucyHok 135. A comment posted from the GitHub APIL

You can use the API to do just about anything you can do on the website — creating and setting
milestones, assigning people to Issues and Pull Requests, creating and changing labels, accessing
commit data, creating new commits and branches, opening, closing or merging Pull Requests,
creating and editing teams, commenting on lines of code in a Pull Request, searching the site and on
and on.

Changing the Status of a Pull Request

One final example we’ll look at since it’s really useful if you’re working with Pull Requests. Each
commit can have one or more statuses associated with it and there is an API to add and query that
status.

Most of the Continuous Integration and testing services make use of this API to react to pushes by
testing the code that was pushed, and then report back if that commit has passed all the tests. You
could also use this to check if the commit message is properly formatted, if the submitter followed
all your contribution guidelines, if the commit was validly signed — any number of things.

Let’s say you set up a webhook on your repository that hits a small web service that checks for a
Signed-off-by string in the commit message.
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require 'httparty'
require 'sinatra’
require 'json'

post '/payload' do
push = JSON.parse(request.body.read) # parse the JSON
repo_name = push[ 'repository']['full_name']

# look through each commit message
push["commits"].each do |commit]|

# look for a Signed-off-by string
if /Signed-off-by/.match commit[ ‘message’]
state = 'success'
description = 'Successfully signed off!'
else
state = 'failure'
description = 'No signoff found.'
end

# post status to GitHub
sha = commit["id"]
status_url = "https://api.qgithub.com/repos/#{repo_name}/statuses/#{sha}"
status = {
"state" => state,
"description" => description,
"target_url" => "http://example.com/how-to-signoff",
"context" => "validate/signoff"
}
HTTParty.post(status_url,
:body => status.to_json,
theaders => {
"Content-Type' => 'application/json',
"User-Agent' => "tonychacon/signoff',
"Authorization' => "token #{ENV['TOKEN']}" }
)
end
end

Hopefully this is fairly simple to follow. In this web hook handler we look through each commit that
was just pushed, we look for the string Signed-off-by in the commit message and finally we POST via
HTTP to the /repos/<user>/<repo>/statuses/<commit_sha> API endpoint with the status.

In this case you can send a state (success, failure, error), a description of what happened, a target
URL the user can go to for more information and a “context” in case there are multiple statuses for
a single commit. For example, a testing service may provide a status and a validation service like
this may also provide a status — the “context” field is how they’re differentiated.
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If someone opens a new Pull Request on GitHub and this hook is set up, you may see something like
Commit status via the API..

.E. i ; i schacon commeanted 33 minutes ago Collaborator
L

Removing whitespace in the files.

Lt} schacon added some commits 31 minutes ago

E properly signed off --- v
Bl forgot to sign off 4

Add more commits by pushing to the remove-whitespace branch on tonychaconffade.

X Failed — No signoff found. - Details

Merge with caution!

) I~ Merge pull request
You can also merge branches on the command line.

PucyHok 136. Commit status via the API.

You can now see a little green check mark next to the commit that has a “Signed-off-by” string in the
message and a red cross through the one where the author forgot to sign off. You can also see that
the Pull Request takes the status of the last commit on the branch and warns you if it is a failure.
This is really useful if you’re using this API for test results so you don’t accidentally merge
something where the last commit is failing tests.

Octokit

Though we’ve been doing nearly everything through curl and simple HTTP requests in these
examples, several open-source libraries exist that make this API available in a more idiomatic way.
At the time of this writing, the supported languages include Go, Objective-C, Ruby, and .NET. Check
out http://github.com/octokit for more information on these, as they handle much of the HTTP for
you.

Hopefully these tools can help you customize and modify GitHub to work better for your specific
workflows. For complete documentation on the entire API as well as guides for common tasks,
check out https://developer.github.com.

3aK/JIl0UeHHue

Terephb BBI IIOJIHOLIEHHBIN [10J1b30BaTesb 'UTxaba. Bel 3HaeTe KakK CO3[aTh aKKayHT, YIIPaBJISATh
opraHusalyei, cos3faBaTb U OOHOBJATH PENO3UTOPUM, IIOMOraThb [JAPYIMM IIpOeKTaM U
IIPpUHUMAaTh Yy>KOM BKJIAJ B CBOM IIPOEKT. B cilefyrolliel IiaBe BBI y3HaeTe IIPO ellé GoJiee
MOIIHble WHCTPYMEHTBHI U IIOJYUYWUTe COBETHI I PelleHUs CJI0KHBIX CUTyalliii, KOTOpHIe
C/IeJIal0T BaC HaCTOAIIIUM MacTepoM B Git.
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NHcTpyMeHTHI Git

K 3ToMy MOMEHTy BBl y)Ke H3YUHJIM OOJIBIITMHCTBO IIOBCEJHEBHBIX KOMaHJ M CII0COGOB
OpraHu3anuu paboyero Iporecca, KOTOpble HEOOXOAMMEI /IJIsI yIIpaBaeHHs Git perosuTopHeM,
HCII0JI3YEMOTO JIJIs1 YIIPaBJIeHUs BAlllUM MCXOIHBIM KOJOM. BBI BBITIOJTHUJIU OCHOBHBIE 3aJJaHUS
II0 OTCAEKUBAHUI U COXpaHeHUI0O ¢aiyioB B Git, BOOPY)KWJIHNCH MOIIBI0 06JACTH
IIOAATOTOBJIEHHBIX N3MeHeHHM, JIeTKOBECHOTO BETBJIEHUS U CIUSHUSL.

Tereps HacTaJo BpeMsl II03HAKOMUTBCS C HEKOTOPHIMHU OYeHb MOIIHBIMU BO3MOKHOCTAMH Git,
KOTOpBIe IIPU II0BCeJHEBHOM paboTe BaM, HaBepHOe, He IIOTPeOYIOTCS, HO B KaKOW-TO MOMEHT
MOTI'YT 0Ka3aThCs II0JIe3HBIMH.

Bb10OOD peBu3NU

Git rmosBoJIsIET Pa3inuHbIMHA criocobaMu YKa3aTb KOMMUTEI W/ UX OHUAIlda30HEL. I9TH CIIOCOOBI He
BcCerjia OYeBHUIHEBI, HO X II0JIE3HO 3HATh.

OZHNHOYHEBIE peBH3NH

KoHeuHO, BBl MOKeTe CChLIaThCsI Ha KOMMUT 110 ee SHA-1 XeIlly, HO CyIIIeCTBYIOT GoJiee y06HbIe
IUIA JesIoBeKa CIIOCOOBL. B JaHHOM pasfiesie OMMCBHIBAIOTCS Pa3IMYHBIE CIIOCOOBI OGpaIeHus K
OTHOMY KOMMHMUTY.

CokpameHHbiit SHA-1

Git mocTaTOYHO yMeH, YTOOBI IIOHATh KaKOHM KOMMHUT HMMeeTCsd BBHUAY II0 HECKOJIBbKHUM II€PBBIM
CHMBOJIaM ee Xellla, ec/IM yKasdaHHas 4dacTb SHA-1 mMmeeT B [UIMHY II0 KpaWHeW Mepe 4YeThIpe
CUMBOJIa ¥ OJJHO3HAaYyHA — TO €CTh B TEKYII[eM PEIlO3UTOPHUHU CYIeCTBYEeT TOJIBKO OJUH OOBEKT C
TaKUM YacCTUUYHBIM SHA-1.

Hampumep, IpeAIIoIoyKuM, YTOObI HAUTU HEKOTOPHIM KOMMMT, BBl BBIIIOJIHHJIM KOMaHAy git log
Y HAIITK KOMMHT, B KOTOPO T06aBH/IH OIIPeieIeHHYI0 QYHKITHOHATLHOCTD:
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$ git log

commit 734713bc047d87bf7eac9674765ae793478¢50d3
Author: Scott Chacon <schacon@gmail.com>

Date:  Fri Jan 2 18:32:33 2009 -0800

fixed refs handling, added gc auto, updated tests

commit d921970aadf@3b3cf@e71becdaab3147ba71cdef
Merge: 1c002dd... 35cfb2b...

Author: Scott Chacon <schacon@gmail.com>

Date:  Thu Dec 11 15:08:43 2008 -0800

Merge commit 'phedders/rdocs'’

commit 1c002dd4b536e7479fe34593e72e6cb6c1819e53b
Author: Scott Chacon <schacon@gmail.com>
Date:  Thu Dec 11 14:58:32 2008 -0800

added some blame and merge stuff

[IpeAI10I07KKUM, UTO B HAIlleM IIpMMepe 3TO KOMMHUT 1¢002dd. . ... EciIM BBl XOTHUTE BBIIIOJIHUTD /I
Hee git show, TO ciexyrolyMe KOMaHIBl SKBUBaJIEHTHI (IIpeAIIosaraeTcs, 4YTO COKpallleHUsd
OHO3HAYHBbI):

$ git show 1c002dd4b536e7479fe34593e72e6c6c1819e53b
$ git show 1c002dd4b536e7479f
$ git show 1c002d

Git MOXKeT BBIYHUCIUTL YHUKaJbHBIE COKpallleHHs i1 Ballux 3HaueHuil SHA-1. Eciu BBI
repefaguTe OIIUI0O --abbrev-commit kKomaHze git 1log, B BBIBOZe OYAyT UCI0JIb30BaThCA
COKpallleHHbIe 3HaUeHUsd, COXpaHAIINe YHUKAJIBLHOCTH; II0 YMOJYAHUIO HCIIOJIL3yeTCd CeMb
CHMBOJIOB, HO JJI1 COXpaHeHUs YHUKaJIbHOCTH SHA-1 MOTYT UCIIOJIb30BaThCs GoJiee JIMHHBIE
3HaYeHUd.

$ git log --abbrev-commit --pretty=oneline
ca82abd changed the version number

085bb3b removed unnecessary test code
allbef@ first commit

OOGBIYHO OT BOCBMHU O0 neciaThu CMMBOJIOB 6oJiee ueM HOCTAaTOYHO IJId COXpaHEHHWAd YHHUKAJIBbHOCTH
3HaYeHUU B IIPOEKTE.

HampuMep, B pe LinuX, KOTOPBIX IBJIAETCSA JOBOJIBLHO O0JIBIIUM IIPOEKTOM C 60Jiee ueM 450 TEHIC.
KOMMHUTOB H 3.6 MJIH. 00bEKTOB, OTCYTCTBYIOT 00beKThI, YbH SHA-1 coBmamaroT 6oJiee yem B 11
IepBBIX CUMBOJIAX.
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Heb6oavuwoe samevaHue o SHA-1

BOJIBIIIMHCTBO JIIOJIell B 3TOM MeCTe HAaUMHAKT OECIIOKOUTHCSI O TOM, UTO OYAeT,
€CJIM Y HUX B PeIlO3UTOPHUU CAy4arHO IIOABATCA [IBA 00BbeKTa C OJAMHAKOBBIMU
3HaueHUuAMU SHA-1. Uto Torma?

Ecii BBI BAPYT 3adUKcHpyeTe 00beKT, KOTOPBIM MMeeT TaKoe ke 3HaueHUue SHA-1,
Kak U IIpefblAyIIUi 00BbeKT B BallleM perosuTopud, Git yBUIUT ITOT
IIpeabIAYIINI 00BbEKT B CBOEM 6ase U IIOCUUTAET, UTO OH yrKe ObLI 3amucaH. Eciu
BBl II03’Ke IIONBbITaeTeCh IIepPeK/JII0YUTHCI Ha 3TOT 00BEKT, TO BBl Bcerga Oynere
I10JIy4aTh JaHHbIe IIEPBOTO 00 BbEKTa.

OpHako, BBl JOJDKHBI 0CO3HABaTh, HACKOJIBKO MaJIOBEPOSITEH TaKOM CIleHapHi.
JAmuHa SHA-1 cocraBiager 20 6adt wmau 160 6ur. KosmuyecTBO CiIydamiHO
XeIIMPOBAHHBIX 0OBEKTOB, HEOOXOAUMBIX IS NOCTH KeHUS 50% BepOsITHOCTH
BO3HHMKHOBEHHUS KOJUIM3HH, paBHO IpuMepHo 2%. (dopMysa I ompefeeHUsT
BEPOSITHOCTU BO3HUKHOBEHUS Kosumusuu p = (n(n-1)/2) * (1/2/M60)). 2% — 310
1.2 x 10*, wim 1 MHIIHMOH MHJLIHAPAOB MMJLIMApA0B, uTo B 1200 pas GoJbIie
KOJIMYeCTBA IIECUMHOK Ha 3eMJIe.

NOTE

[IpuBeieM IpuMep, YTOOBI JaTh BaM IIpeJCTaBJeHHe, 4Yero OyJeT CTOUTH
nosyyeHue Kosumusuu SHA-1. Eciu 6b1 Bce 6.5 MM/LIMAapAoB 4esIOBeK Ha 3eMile
OBLIM ITIPOTPaMMMCTaMM, U e€XEeCeKyHJHO KaKIblli M3 HUX IIPOU3IBOIUI
KOJIMYeCTBO KO/la, 9KBUBaJIEHTHOE BCeM HUCTOPHUH fAnapa Linux (3.6 muinoHa Git-
00beKTOB), U OTIIPaBJAJI ero B OWUH OTPOMHBIM Git pernosuTopuu, TO
I10Tpe60BaIoCh ObI OKOJIO 2 JIET, II0KA 3TOT PEIIO3UTOPUU HAKOIIUJI 6bI KOJIUUECTBO
006 BbEKTOB, 10cTaTOUHOE 1719 50% BepOsITHOCTH BO3SHUKHOBeHUS SHA-1 KOJITU3UU.
Bojiee BepOATHO, UTO Ka)K[bIM UJIeH Ballleli KOMaH/bl B OJHY U Ty>Ke HOYb OyzeT
aTaKoBaH U YOUT BOJIKAMU B HeCBSI3aHHBIX JIPYT C APYroM IIPOUCIIECTBUIX.

CchUIKHM Ha BETKH

1 Haubosiee IIPOCTOro CcIiocoba yKa3aTb KOMMMT TpeOyeTCsl CYIleCTBOBaHHE BETKH,
yKasbIBaKIeX Ha 3TOT KOMMUT. Torga Bl MOYKeTe HCII0/Ib30BaTh UMs BETKHU B JII000M KOMaH7e
Git, KoTopag 0’KujgaeT KOMMUT WU 3HadeHue SHA-1. Hanipumep, eciy Bbl XOTHUTE IIPOCMOTPETH
IIOCJIeJHUM KOMMUT B BeTKe, TO CJIeAyIOIMe KOMaH/bl 3KBUBaJIEHTHHI (IIpeZIiojiaraeTcs, 4To
BeTKa topicl yKaspIBaeT Ha KOMMUT ca82abd):

$ git show ca82a6dff817ec66f44342007202690a93763949
$ git show topicT

Ecin BBl X0TUTe y3HATh SHA-1 00beKTa, Ha KOTOPBIM yKasblBaeT BeTKa, WKW YBHUETH K 4YeMy
CBOZATCA BCe IIpUMephl B TepMHHax SHA-1, TO BBl MOKeTe BOCIIOJIb30BaThCS CIIyKeOHOMU
KOoMaHJo# Git, Ha3pIBaeMOM rev-parse. Bel MoO)KeTe IIpoYyUTaTh Git M3HYTPU A1 IIOJyYeHHUS
IOIOJIHUTE/JIbHONM HWHOQOpMa O CIyKeOHBIX KOMaHJaX; B o00IeM, KOMaHfA rev-parse
CyLI[eCTBYeT /I HHU3KOYPOBHEBBIX Ollepaliuid M He IIpeJHasHadyeHa [JId eXKeJHeBHOIO
HUCII0/Ib30BaHUg. OfHAKO OHa MOXKeT OBITH IIOJIe3HAa, KOIZla BaM HY)KHO YBHJETb, UTO B
IeUCTBUTEJIbHOCTH IIPOMCXOAUT. Telrleps BBl MOKETe BBIIIOJIHUTD rev-parse IJIg Balllel BeTKH.
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$ git rev-parse topicl
ca82a6dff817ec66144342007202690393763949

RefLog-cokpauieHus

OpmHa U3 Belllel, KOTOPYo Git BBIIIOJIHSIET B QOHOBOM perKHUMe, II0Ka BBl paboTaeTe — 3TO BeleHUe
“)KypHasia CCbUIOK” — JKypHaJsa, B KOTOPOM 3a IIOC/IeJHHEe HeCKOJILKO MecdAlleB COXpaHSAeTCs To,
Kyna ykaseiBasi HEAD v BeTKU.

BBI MO>KeTe ITPOCMOTPETh CBOH >KYpPHAaJI CChIIOK, MCITOJIB3ys KOMaHay git reflog:

$ git reflog

734713b HEAD@{@}: commit: fixed refs handling, added gc auto, updated
d921970 HEAD@{1}: merge phedders/rdocs: Merge made by recursive.
1c002dd HEAD@{2}: commit: added some blame and merge stuff

1c36188 HEAD@{3}: rebase -i (squash): updating HEAD

95df984 HEAD@{4}: commit: # This is a combination of two commits.
1c36188 HEAD@{5}: rebase -i (squash): updating HEAD

7e@5da5 HEAD@{6}: rebase -i (pick): updating HEAD

Ka)KIpIit pa3 Korja 1o KaKUM-TO IPUYMHAM U3MeHsIeTCsl BEPIITMHA Ballle BeTKH, Git coxpaHseT
nHbOpMaIri 06 3TOM B 3Ty BpeMeHHYI UCTOPUI. U BBl MOJKeTe yKa3blBaTh CTapble KOMMMUTHI,
HCIIOJIb3YSI 3TU laHHBIe. EC/TU BBl XOTUTe YBUAETh Kakol 6pl1a HEAD Balllero perno3uTopus ISTh
IITaroB HAa3a/l, TO BBl MOYKETE HCII0JIH30BaTh CCHLIKY @{n}, KOTOPYIO BBI BU/IEJIU B BEIBOJIE reflog:

$ git show HEAD@{5}

BBl MOJKeTe TakK)ke HCI0JIb30BaTh TaKOM CHHTAKCHUC, UTOOBI YBU/IETH I7ie OblIa BeTKa HEKOTOpOe
BpeMs Ha3aj. Hampumep, UToObl yBUETh Ife OblJIa BeTKa master Buepa, BBl MOYKETe
HCII0JIb30BaTh CJIEYIONIYI0 KOMaHAY:

$ git show master@{yesterday}

OHa IIOKaKeT BaM, Ifle GbLIa BUepa BepxyIllKa BeTKH. Tako# croco6 pabGoTaeT TOJBKO MIJIS
TAHHBIX, KOTOPBIe BCE eIlle CO/eprKaTcs B BallleM >KypHaJle CChLIOK, ITI03TOMY BBl He MOJKeTe
HCII0JIHL30BAaTh €ee /1T KOMMUTOB, KOTOphIe CTapIie HeCKOJIbKUX MeCSIIeB.

JlsId TIpocMoOTpa JKypHasla CChUIOK B ¢QopMare, IIOX0KeM Ha BbIBOA git 1og, BBl MOYKeTe
BBITIOJIHUTE git log -g:
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$ git log -g master

commit 734713bc047d87bf7eac9674765ae793478c50d3

Reflog: master@{0} (Scott Chacon <schacon@gmail.com>)

Reflog message: commit: fixed refs handling, added gc auto, updated
Author: Scott Chacon <schacon@gmail.com>

Date:  Fri Jan 2 18:32:33 2009 -0800

fixed refs handling, added gc auto, updated tests

commit d921970aadf@3b3cf0e71becdaab3147ba71cdef

Reflog: master@{1} (Scott Chacon <schacon@gmail.com>)

Reflog message: merge phedders/rdocs: Merge made by recursive.
Author: Scott Chacon <schacon@gmail.com>

Date:  Thu Dec 11 15:08:43 2008 -0800

Merge commit 'phedders/rdocs’

Ba’XHO OTMeTUTH, UTO UHQOPMAIU B )KYpHaJIe CChIJIOK CTPOI0 JIOKaJIbHAasA — 3TO JIOT TOTO, UTO BbI
Ileslajy B BallleM PeIlo3UTOPUH. CCBIIKM He OYAYT TaKHUMH JKe B JPYTHUX KOIIMAX PeIlO3UTOPUS; a
cpa3y IIocje IIepBOHAYa/IbHOTO KJIOHMPOBaHUsS PeIO3UTOpPHA, Y Bac OyfeT IIyCTOM >XypHall
CCBIIOK, TaK KaK HUKaKHUX JIeMCTBHUI B BallleM PeIl03UTOPHUU II0Ka He IIPOM3BOAUIOCH. KoMaHza
git show HEAD@{2.months.ago} 6ymeT paboTaTh TOJBLKO €CJIH BBl KJIOHUPOBAJIU IIPOEKT 110 KpalHen
Mepe [Ba Mecslla HasaJ — eCcJu Bbl KJIOHHUPOBAJIU €ro IIIThb MUHYT Hasaj, TO He II0Jy4duTe
HUKaKHX Pe3yIbTaToB.

CChUIKH Ha IIpeaxKoB

Ellle 0iMH MOIIYJIIPHBIN CII0C06 yKa3aTb KOMMMUT — 3TO HCII0JIb30BaTh €€ POAO0CI0BHYI0. EC/IN BbI
IIOMeCTUTe /* B KOHIle CChUIKH, Git ITI0MMeT, UTO Hy>KHO HCII0JIb30BaTh POJUTEJII 3TOT0 KOMMHUTA.
IIpeII0/I0KUM, MCTOPHS BAIllero IIPOeKTa BBIJIAAUT CAeAYIOIMUM 00pa3oMm:

$ git log --pretty=format:'%h %s' --graph

* 734713b fixed refs handling, added gc auto, updated tests
* d921970 Merge commit 'phedders/rdocs’

A

| * 35cfb2b Some rdoc changes

* | 1c002dd added some blame and merge stuff

|/

* 1¢36188 ignore *.gem

* 9b29157 add open3_detach to gemspec file list

Torma BbI MOJKeTe IIPOCMOTPETh IPeAbIAYIINN KOMMHUT, yKa3aB HEADA, uTo o3HadaeT “pogUTeshb
HEAD”:
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$ git show HEADA

commit d921970aadf@3b3cfle71becdaab3147ba71cdef
Merge: 1c002dd... 35cfb2b...

Author: Scott Chacon <schacon@gmail.com>

Date:  Thu Dec 11 15:08:43 2008 -0800

Merge commit 'phedders/rdocs’

Tax>ke BBl MO’KeTe yKasaThb UKCJIO Iocjie A — HanpuMmep, d92197072 o3HayaeT “BTOPOU POAUTEb
KoMMHuTa d921970”. TaKOM CHHTAKCUC I10JIe3eH TOJIBKO JJI1 KOMMUTOB CIUSHUSA, KOTOpble UMEIT
6oJibIlle OJHOTO pojauTessd. [IepBBIM pOAUTesIeM SIBJISETCS BeTKa, B KOTOPYH Bbl BBIIIOJHSIN
C/IUSHME, a BTOPBIM — KOMMHUT B BeTKe, KOTOPYIO BbI CJIMBAJIH:

$ git show d921970~

commit 1c002dd4b536e7479fe34593e72e6cbc1819e53b
Author: Scott Chacon <schacon@gmail.com>

Date:  Thu Dec 11 14:58:32 2008 -0800

added some blame and merge stuff

$ git show d921970/2

commit 35c¢fb2b795a55793d7cc56abcc2060b4bb732548
Author: Paul Hedderly <paul+git@mjr.org>

Date:  Wed Dec 10 22:22:03 2008 +0000

Some rdoc changes

BTopoe Ba)kHOe 0003HaueHMe I YKa3aHUsA IIPeJKOB 3TO ~. OHO TaKyKe CChLIAETCS Ha IIepPBOIO
poxutess, 1mosTtoMy HEAD~ u HEADM sKBHBaJIeHTHEI. Pasjiuus CTaHOBATCSI 3aMETHBIMHU, KOITIA BBI
yKasbIBaeTe yucio. HEAD~2 o3HauaeT “IIepBBIM POLUTEJIb IIEPBOT0 POAUTE IS’ UIH “IIpajesyIinKa” —
Iepexof K IIepBOMY POJUTEJII0 OCYILeCTBJIAETCS CTOJIBKO pas, CKOJIBKO BBl yKasayu. Harpumep,
[T TI0Ka3aHHOM paHee UCTOPUM, KOMMUTOM HEAD~3 6yzieT

$ git show HEAD~3

commit 1c¢3618887afb5fbcbea25b7c013f4e2114448b8d
Author: Tom Preston-Werner <tom@mojombo.com>
Date:  Fri Nov 7 13:47:59 2008 -0500

ignore *.gem

Tocxe camoe MOXXHO 3ammcaTh Kak HEADMA, uTo Takske ABJIAETCS IIEPBBIM POAUTEIEM IIEPBOIO
poAuTeIS IIEPBOr0 POAUTEJIS:
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$ git show HEADAAA

commit 1¢3618887afb5fbcbea25b7c013f4e2114448b8d
Author: Tom Preston-Werner <tom@mojombo.com>
Date:  Fri Nov 7 13:47:59 2008 -0500

ignore *.gem

Brl Taxke MoOKeTe COBMeIlaThb 3TU OOO3HAUYEHUS — MOJKHO IIOJIYYUTH BTOPOIO POAUTEJIS
OpeAbIayIeil CChIIKY (IIperoiaraeTcs, YTO IT0O KOMMUT CJAUSHUS) UCIIONb3Ys 3anuCh HEAD~3/2, u
TakK Jlajiee.

AnanasoHbl KOMMHTOB

Temmeppr BBl yMeeTe yKasblBaThb OT[eJIbHble KOMMMTHI, JaBalTe IIOCMOTPUM KaK YKasblBaThb
IUaIa3soHbl KOMMUTOB. 3TO B YaCTHOCTH II0JIE3HO I YIIpaBJIeHUs BalllUMU BeTKaMHU — eC/IH Y
BaC eCTb MHOJKECTBO BETOK, BBl MOKeTe MCII0JIb30BaTh YKasaHWe NUalasoHOB KOMMMTOB [JId
O0TBeTa Ha BOIIPOC “UTo OBLJIO CAeJIaHO B 3TOM BeTKe, YTO 4 ellje He CJINUJI B OCHOBHYIO BeTKy?”

/IBe TOUKH

Hawnbosiee wacTo 11 yKasaHHS [AuallasoHa KOMMMTOB HCIIOJIB3YeTCI CHHTaKCHC C JABYyMS
TouKaMH. TakuM 06pa3om, BB, 110 CYTH, IpocuTe Git BKIIOYUTH B UAaIIa30H KOMMHUTOB TOJIBKO Te,
KOTOpPBIE TOCTHKUMBI U3 OHOM, HO He JOCTH)KUMBI U3 APYTOH. /IjIs IpuMepa IIPeAIIoI0KUM, YTO
Ballla HWCTOPHS BBIVIAAWT, KaK IIpe/CTaBJeHO Ha [IpuMep HCTOpHUM I BIOOpa [JUalla3oHOB
KOMMUTOB..

PucyHok 137. IIpumep ucmopuu 015 8b160pa ouanaszoHo8 KOMMUIMO8.

BBl XOTHUTe IIOCMOTPETh UTO HAaXOAHWTCI B Ballled 3KCIIepHMMEHTaJIbHOM BeTKe, KOTOopas ellle He
ObljIa CIMTa B OCHOBHYIO. BBl MOYKeTe IIOIIPOCUTE Git 0TOOPAsUTh B JIOTe TOJIBKO TaKHe KOMMMUTHI,
HUCIIOJIb3ysd 3aIlMChb master..experiment — OHa O3HauaeT “BCe KOMMHMUTBI, KOTOpBIe JOCTYIIHBI U3
BeTKHU experiment, HO He JOCTYIIHBI W3 BeTKH master”. /11 KpaTKOCTU U HAIJIAZHOCTH B 3THUX
IIpUMepax BMeCTO HaCTOAIero BBIBOJA Jiora MBI OyfleM MCIIOIb30BaTh [JIi KOMMUTOB HX
OyKBeHHBIe 0003HaUeHHUd U3 JrarpaMMBI, paciiosaras uX B JOJDKHOM IIOPsfiKe:

$ git log master..experiment
D
C

C ,E[perfI CTOPOHBI, €CJI BBI XOTHUTE H3060p0T YBUOETH BC€ KOMMMUTEI BETKHU master, KOTOPBIX HET
B BETKe experiment, BEBEI MOJKeTe IIOMEHATh KIMEHa BETOK B KOMaH[Ie. HpI/I HCIIOJIb3OBaHHWH 3alIMCH
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experiment..master 6yAyT oToOpa’keHbl BCe KOMMHUTHI BeTKH master, HeJOCTYIIHble U3 BETKHU
experiment:

$ git log experiment..master
F
E

JTO IIOJIE3HO €CJTHM BBl XOTHUTE COXPAHHUTHb BETKYy experiment B aKTyaJbHOM COCTOSHHUU U
IIPOCMOTPeTh, KakKhe M3MeHeHUs HY>KHO B Hee CJIUTb. /[pyroe 4acToe HCIIOJIb30BaHUE TaKOTO
CHUHTaKCHCa — IIPOCMOTP TOTO, UTO 6y/[eT OTIIPaBJIeHO B yAaJeHHBIN PEII03UTOPUH.

$ git log origin/master..HEAD

Taxass KoMaH[a IIOKa)keT BaM BCe KOMMUTHI Ballle TeKyIlleld BeTKH, KOTOpble OTCYTCTBYIOT B
BeTKe master yZaJeHHOIo pello3uTOpH origin. EC/IM BBI BBIIIOJIHUTE git push, HAXOZsAChH Ha BeTKe,
OTCJIeKUBaKIer origin/master, TO KOMMHUTHI, OTOOpakeHHbIe KOMaHIoOM git  log
origin/master..HEAD, 6yIyT TeMHX KOMMUTaMU, KOTOpbIe OTIIPAaBATCS Ha cepBep. Brl TakKe MoyKeTe
OIIyCTUTh OJHY U3 YacTeXd B TaKOM 3armcH, Git 6yzeT cuurath ee paBHOM HEAD. Hanmpumep, BbI
MOKeTe IIOJIyYUTh TaKOM JKe pe3yJbTaT KaK B IIpeAbIAyIIleM IIpHUMepe, BBIIIOJIHUB git log
origin/master.. — Git mogctaBuT HEAD, ecyii offHa 4acTb OTCYTCTBYET.

MHO>XeCTBO TOUYEK

3amuce ¢ AByMs TOYKaMH II0JIe3Ha KaK COKpallleHHe, HO, BO3MO’KHO, BBl 3aX0THTE HCII0JIE30BaTh
6oJiee IBYX BeTOK JUI YKasaHUs HY)KHOM pPeBU3HUU, HAIIPUMep, JJII TOr0, YTOOBI Y3HATh KaKHe
KOMMMUTBI IIPUCYTCTBYIOT B JIF000M U3 HECKOJIBKHUX BeTOK, HO OTCYTCTBYIOT B B€TKe, B KOTOPOM BBI
ceMyac HaxXoguTechb. Git IT03BOJIAET CHeaTh 3TO, UCIIOJIb3ysd CUMBOJ " MJIH OIIIHUIO --not, Iepep,
JIIOO0M CCBIJIKOM, AOCTYIIHbIe KOMMMTBI M3 KOTOPOM BBl He XOTHUTEe BHeTb. TakKUM 006pasoM,
cIefyrole TP KOMaH/Ibl 9KBUBaJIEHTHBI:

$ git log refA..refB
$ git log ArefA refB
$ git log refB --not refA

JTOT CUHTAKCHUC Y[00€eH, TaK KaK II03BOJIZeT yKasblBaTh B 3aIIpoce 60Jiee [IBYX CCBLIOK, Yero He
II03BOJISIET CHeJIaTh CHMHTAKCHUC C JABYMS TOYKaMu. Hampumep, eciM BBl XOTUTE YBHUMETH BCe
KOMMMTEL, JOCTYIIHbIe U3 refA u refB, HO He mocTyrHBIe U3 ref(, BBl MO’KeTe HCII0JIb30BaTh OLHY
U3 CJIeIYIOIIUX KOMaH/I:

$ git log refA refB ~ArefC
$ git log refA refB --not refC

JTO IeslaeT CUCTEMY 3aIlPOCOB PeBU3UU 60Jiee MOIIHON U JO/DKHO IIOMOYEL BaM JIyUllle TOHSTh,
YTO CO/IEP’KUTCS B Ballle BeTKe.
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TpH TOUKH

ITocsiefHUM OCHOBHOM CIIOCOO BBIOOpa PeBU3UM — 3TO CHHTAKCHUC C TpeMs TOYKaMH, KOTOPBIH
obo3HauaeT BCe KOMMMTEI, JOCTYIIHBbIe XOTSA OBl M3 OJHOM CCBUIKHM, HO He U3 00eHx cpasy.
BcrioMHUTe NpUMep MCTOPUM KOMMMTOB B IIpumep uHCTOpUM [ BbIOOpa [MalasoHOB
KOMMMTOB.. ECJIM BBI XOTHUTe y3HaTh KaKHe KOMMHUTEI eCTh JIM00 B BeTKe master, IM60 B experiment,
HO He B 00eHX Cpasy, BBl MOKeTe BBIIIOJTHUTh:

git log master...experiment

$
F
E
D
C

Jra KOMaHIa CHOBa BbBIBOJUT OOBIUHEBIH JKypHaJI KOMMHKTOB, HO B HEM COIEPKUTCA I/IH(I)OpMaI_’[I/IH
TOJILKO 00 9THX ‘{eTI)IpéX KOMMUTAaxX, TPAIUITHUOHHO OTCOPTHUPOBAHHAA 110 JaT€ KOMMUTOB.

B Takux ciaydasgx ¢ KOMaHZO0M 10g 4acTO UCIIOJIL3YIOT OIIIUI0 --left-right, koTopass oTo6paskaer
CTOPOHY JHalasoHa, C KOTOPOH OBLI CAeslaH Ka)kKAblii M3 KOMMHUTOB. JTO [ejlaeT [JaHHYIO
uHbOopMaIrio 60J1ee IIOJIEe3HOM:

it log --left-right master...experiment

$ g
< F
< E
>D
> C

C DOMOIIIBI0 3TUX MHCTPYMEHTOB, BaM Oy/leT HaMHOIO IIpOIlle yKa3aTh Git KaKOM KOMMHUT WJIH
KOMMHUTHI BBl XOTUTE U3YUUTh.

I/IHTepaKTI/IBHOe HHIACKCHPOBAHHE

Git mocTaBJiigeTcs BMeCTe CO CKpHUIITaMH, KOTOPhIe YIIPOIAal0T BHIIIOJIHEHHEe HeKOTOPHIX 3a7jay U3
KOMaH/[IHOM CTPOKH. B 3TOM pasjese MBI PacCMOTPUM HECKOJIBKO HHTEPaKTHUBHBIX KOMAaH[,
KOTOpble MOTIYT YIPOCTUTH CO3JaHHMe KOMMUTOB, II03BOJISIE BKJ/IKYATh B HUX TOJIBKO
ollpefieJileHHBIN Habop ¢alioB M HX 4YacTed. ITU UHCTPYMEHTHl OYeHb II0JIe3HBI, eCJIH BBl
U3MEHWIN MHOKeCTBO (aiyioB, a 3aTeM PeIlUNIH, YTO XOTUTe YTOOBl 3TU U3MeHeHUs OBbLIU B
HEeCKOJIbKHUX MaJIeHbKUX IIOHATHBIX KOMMHTaX, & He B OJHOM OOJIBIIIOM U 3allyTaHHOM. TaKUM
CII0OCOO0M BBl CMOJKeTe TrapaHTUpPOBaTh, UYTO Ballll KOMMMUTHI IIPECTaBJSAIOT JIOTUYECKHU
paszesieHHble U3MEHEeHUs U MOTYT OBITH JIETKO IIPOpPelleH3UpPOBaHbl BalllUMU KoJuleraMu. Eciau
Bbl BBINOJIHUTE @it add ¢ ommuedt -i uam --interactive, Git IepelfleT B HUHTePaKTHUBHBIA
KOHCOJIbHBIH peKUM, 0TO6pasuB 4YTO-TO II0Z00HOe:
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$ git add -i
staged unstaged path

1: unchanged +@/-1 TODO
2: unchanged +1/-1 index.html
3: unchanged +5/-1 1ib/simplegit.rb

**%* Commands ***

1: status 2: update 3: revert 4: add untracked
5: patch 6: diff 7: quit 8: help
What now>

BBI MOJKeTe BHJIeTh, YTO 3Ta KOMaH/ja II0Ka3bIBaeT Ballly 06J1acTh IOATOTOBJIEHHBIX N3MEeHEHU B
YHUKaJIHLHOM IIPEe/ICTaBJIEHUH — BOOOIIe TOBOPSL, Ty Ke HHPOPMAITHUIO BBI IIOJIYUYUTE C ITOMOIILI0
KOMaH/bI git status, HO HeCKOJIbKO 6oJjiee C’KaTO U MHPOPMATHUBHO. JTa KOMaH/a II0Ka3bIBaeT
IIPOUH/IEKCUPOBaHHbIE U3MEHEeHUSI CJIeBa, a HeIIPOUH/[eKCUPOBaHHEBIE — CIIpaBa.

3aTeM ciefiyeT pasfesl co CIIMCKOM KoMaH/. C UX IIOMOIIBI0 BBl MOYKETe BBIIIOJTHUTH MHOKECTBO
Belllell — N006aBUTH WM HCKIIOYUTH Qaiiyibl U3 HHEKca, N00aBUTh B HHJEKC 4acTH (aios,
no6aBUTH B MHIEKC HeOTCIe)XHBaeMble Galabl W IIPOCMOTPETH IIPOMH/EKCHPOBaHHBIE
U3MeHeHUs

Jo6aBiieHue U yaajieHue ¢paiioB U3 HHAeKCa

Ecioii BBI BBefieTe 2 WU U B I1oJIe BBoZa What now>, CKPUIIT CIIPOCUT Yy Bac Kakue ¢paiibl BBl XOTUTE
I00aBUTH B UHJIEKC:

What now> 2
staged unstaged path
1: unchanged +@/-1 TODO
2: unchanged +1/-1 index.html
3: unchanged +5/-1 1ib/simplegit.rb
Update>>

J1a nob6asieHud B HHAeKC ¢parroB TODO u index.html, BB MOKeTe BBeCTH UX HOMepa:

Update>> 1,2
staged unstaged path

* 1 unchanged +0/-1 T0DO
* 2t unchanged +1/-1 index.html

3: unchanged +5/-1 1ib/simplegit.rb
Update>>

CUMBOJI * y Ka)KZ[0ro U3 3TUX $paiyIoB 03HavaeT, 4YTo ¢paiiyl BRIOpaH I MHIeKCUpPoBaHUd. EC/IN BEI
Ha)xMeTe Enter, He BBO/id HUUeTO B I10Jie BBoja Update>>, Git ;06aBUT B HH/IEKC BCE, YTOOBI OBLIO
BBIOpaHO paHee:
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Update>>
updated 2 paths

*** Commands ***

1: status 2: update 3: revert 4: add untracked
5: patch 6: diff 7: quit 8: help
What now> 1
staged unstaged path
1: +0/-1 nothing TODO
2: +1/-1 nothing index.html
3: unchanged +5/-1 lib/simplegit.rb

Kak BBl MOXKeTe 3aMeTUTh, ceiiyac ¢ariabl TODO u index.html mob6aBiieHBI B MHIEKC, a (aii
simplegit.rb Bcé e1rle HeT. ECjIM BBl B 9TOT MOMEHT XOTUTe UCKIKUUTE ¢paiias TODO 13 uHeKca, Bbl
MO’KeTe HCII0JIb30BaTh ONIUY 3 WU I (/I BBIIIOJIHEHUS revert):

**%* Commands ***

1: status 2: update 3: revert 4: add untracked
5: patch 6: diff 7: quit 8: help
What now> 3
staged unstaged path
1: +0/-1 nothing TODO
2: +1/-1 nothing index.html
3: unchanged +5/-1 1ib/simplegit.rb
Revert>> 1
staged unstaged path
* 1 +0/-1 nothing TODO
2: +1/-1 nothing index.html
3: unchanged +5/-1 1ib/simplegit.rb

Revert>> [enter]
reverted one path

[TocMOTpeB CHOBa Ha COCTOSHUE Balllell pabouell fupekTopuu Git, BBl yBUAUTe, UyTO ¢paitst TODO
HUCKJIF0YEeH U3 UHJeKca:

*** Commands ***

1: status 2: update 3: revert 4: add untracked
5: patch 6: diff 7: quit 8: help
What now> 1
staged unstaged path
1: unchanged +0/-1 TODO
2: +1/-1 nothing index.html
3: unchanged +5/-1 1ib/simplegit.rb

JIIT TOTO, YTOOBI IIOCMOTPETh H3MEHEHHs, KOTOphle BBl J0GAaBHJIU B HHAEKC, BbI MOYKETe
UCII0JIB30BaTh KoMaHAy 6 U d (jy1a BeimosHeHus diff). OHa mokajkeT BaM CITHCOK 106aBJIEHHBIX B
uHAeKC (GafyoB, U BBl MOXKETe BHIOPAThb OJWH W3 HUX, /IS KOTOPOTO BHI XOTHUTE YBHIETH
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nobaBJieHHbIEe B UH/IEKC U3MEHEHUs. ITO OUeHb I10X0Ke Ha BBIBOJ KOMaHbI git diff --cached:

**% Commands ***

1: status 2: update 3: revert 4: add untracked
5: patch 6: diff 7: quit 8: help
What now> 6
staged unstaged path
1: +1/-1 nothing index.html

Review diff>> 1

diff --git a/index.html b/index.html
index 4d07108..4335f49 100644

--- a/index.html

+++ b/index.html

@@ -16,7 +16,7 @@ Date Finder

<p id="out">...</p>

-<div id="footer">contact : support@github.com</div>
+<div id="footer">contact : email.support@github.com</div>

<script type="text/javascript">

Hcmosib30BaHMe 3TUX OCHOBHBIX KOMaH] B HHTEPAKTHUBHOM DpPEXHUME€ KOMaHIbI add, moXKeT
YIIPOCTHUTH BaM pa60Ty C BaIrel 06J1acThI0 IIOATOTOBJIEHHBIX H3MeHeHHUU.

I/IH,ZI;EKCI/IPOBaHI/Ie II0 9YaCTsAM

B Git cyiecTByeT BO3SMOKHOCTS MHIEKCUPOBATh He TOJIBKO QaiIbl IIeJIMKOM, HO U HEKOTOPBIe UX
Jactu. HammpuMep, ecyiu BHI cllesiaid B Qaiiie simplegit.rb qBa n3MeHeHUs U XOTUTe T00ABUTH B
HUHJIEKC TOJIBKO OJHO M3 HHUX, J0OUTBHCA 3TOro B Git o4yeHBL Jlerko. B 1moJie BBOZJa B pekKuUMe
MHTEePaKTUBHOIO MH/EKCUPOBAHU BBeUTe 5 WM p (I11 BBIIIOJIHeHH patch). Git cripocut y Bac
Kakye $arbl BBl XOTUTe J00aBUTH B MHEKC YaCTUYHO; a 3aTeM [JI KaK[0l 4acTU BBIOPaAaHHBIX
¢aiisioB OH OyjeT IIOKasblBaTh M3MeHEeHMUs B HeM U CIIpallluBaTh XOTUTEe JIM Bbl 00aBUTH B
HWH/JIeKC 3Ty 4acTh:
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diff --git a/lib/simplegit.rb b/1lib/simplegit.rb
index dd5ecc4..57399e0 100644
--- a/lib/simplegit.rb
+++ b/1lib/simplegit.rb
@0 -22,7 +22,7 @@ class SimpleGit
end

def log(treeish = 'master')
- command("git log -n 25 #{treeish}")
+ command("git log -n 30 #{treeish}")
end

def blame(path)
Stage this hunk [y,n,a,d,/,j,J,9,e,7]?

B 9T0#1 TOUKe y Bac eCTb MHO>KeCTBO BapHaHTOB JaJbHEeNINX feficTBUM. Eciiu BBl BBefieTe ?, Git
0TOOpPa3UT, YTO UMEHHO BBl MOJXKeTe C/eJIaTh:

NobasnTb B nHAekc 3Ty vactb [y,n,a,d,/,j,J,9,e,7]17 ?

y - 0obaBuUTb B MHOEKC 3Ty 4acTb

n - He 0obaBnATb B MHAEKC 3Ty uacTb

a - 0obaBuTb B MHOEKC 3Ty W BCE OCTaBLUIMECA B 3TOM alifie yacTu

d - He pobaBNATb B MHAEKC 3Ty M BCE OCTaBWMECA B 3TOM ansie yactu

g - MepenTn K HEeKOTOpPOM uacTu darina (g - mokasbiBaeT CMMCOK YacTel M 3aTeM
BbinosHAeT nepexon, g<N> - mepeiritn Kk yacTtu N)

/ - HalTW YacTb, COOTBETCTBYIOWYI PErySIAPHOMY BblPaXK€HWIO

j - OT/IOXUTb MPUHATWE PEEHUs MO 3TOW YacTu, MNEpPenTn K CIAedyrLWen yacTu,
pelleHne No KOTOPOM He MPUHATO

J - OTNOXWUTb NMPUHATWE pelweHUs Mo 3TOW YacTu, MNEeperTn K CAedyrwen YacTu
k - OTNOXWUTb MPUHATWE PEWEHUs MO STOW UacTh, MNeperTu K Npedblaylen yacTtu,
peleHmne no KOTOPOW He MPUHATO

K - OoT/IOXUTb NpUHATHE peleHnsa Mo 3TOW YacTW, MNepenTn K npenblayler 4acTu
S - pa3buTb TeKyLlyl YacTb Ha 4YaCcTM MeHbLIero pasmMepa

€ - BPYUHYIO OTpefakTMpOBaTb TEKYLLYH 4acTb

? - 0TOBpPa3nUTb MOMOLLb

O6BIUHO BBl OyfeTe BBOAUTHL Yy HJIU N, €CIHM BBl XOTHUTe HHAEKCHPOBATHb Ka)KAyH YacCTb IIO
OTIEeILHOCTH, HO MH/EKCAITUs BCEX YaCTeH B HEKOTOPBIX ¢aMyiaX WM OTKJIAbIBAHHE PEIeHUS
10 MHJIEKCAITUIO YaCTH TaK)Ke MOJKeT OBITh I10JIE3HBIM. ECJIH BRI I06ABUJIM B UHJIEKC OJHY YaCTh
¢atisa, HO He N06aBWJIM [PYIYI0, COCTOSIHHME Ballled pabodyedl AUPEKTOPUU GyIeT II0[06HO
IIpUBe/IeHHOMY JiajIee:

What now> 1
staged unstaged path
1: unchanged +@/-1 TODO
2: +1/-1 nothing index.html
3: +1/-1 +4/-0 1ib/simplegit.rb
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ObpaTuTe BHHUMaHHe Ha CoCcTogHHe ¢aia simplegit.rb. OHO roOBOpHUT BaM, UTO 4YacTh CTPOK
¢aiina fobaByieHa B UHJEKC, & 4aCTh HeT. TakKUM 06pa3oM, BBl YaCTUYHO IIPOMHeKCUPOBAIHA 3TOT
¢aiy. B taHHBINM MOMEHT Bbl MOJKeTe BBIMTH M3 UHTEPaKTUBHOIO peKMMa KoMaHAbI git add u
BBIIIOJIHUTE git commit, 4TO6BI 3apUKCUPOBATE YaCTUYHO IIPOUHEKCUPOBaHHbIE QauIbL.

Taxoke BaM He 006sg3aTeJIbHO HAaXOJUThCI B MHTePAaKTUBHOM pe)KHMMe HHIeKCUPOBaHUS (ailioB
1711 BBIIIOJTHEHUST YaCTUYHOU MH/IeKCcaIliu GalyIoB — BBl TaK)Ke MOKeTe 3allyCTUTh ee, UCII0Ib3Ys
KOMaH[bI git add -p mym git add --patch.

BoJsiee TOrO, BBI MOJKeTe KCIIOJIL30BAaTh PaboTy C OTAEeJbHBIMU YacTAMHU GaMnsIoB I 4aCTUYHOIO
BOCCTaHOBJIeHMS (GalIoB C IIOMOIIbI0 KOMaHAbI reset --patch, IJ1d IlepeK/II0UeHHS 4YacTed
¢$aiIoB c MOMOIIBbI0 KOMaH/AbI checkout --patch 1 s mpubepeskeHUs yacTed GpaiiyioB € IIOMOIIIBI0
stash save --patch. MBI paccMOTpUM KayKAyr M3 9TUX KOMaHJ 6oJiee IIOAPOOHO, Korma Oyzem
U3y4daTh 60Jiee IIPOABUHYTHIe BAPUAHTHI UX HUCII0JIb30BaHUS.

IIpubepeskeHre U OUUCTKA

YacTo 110Ka BBl paboTaeTe HaJ, OJHOM YacThIO Balllero IIPOeKTa U BCE HAXOQUTCS B 6ecCIriopske, y
Bac BO3HHUKAaeT jKeJlaHWe CMeHUTh BeTKy M I1opaboTaTh HaJ 4yeM-TO ele. CI0)KHOCTB IIPH 3TOM
3aKJII0YaeTCd B TOM, UTO Bbl He XOTUTEe GUKCUPOBATh HAIIOJIOBUHY C/leJIaHHYI0 Pab0Ty TOJIBKO IJIs
TOI0, YTOOBI UMETh BO3MOKHOCTL BEPHYTHLCH K Hel 1103>Ke. CIIpaBUTHCA C Hell IIoMoraeT KoMaH/ia
git stash.

Omeparus stash OepeT H3MeHeHHOe COCTOSIHHE Bamled pab6oded [UPeKTOPHH, TO €CThb
H3MeHeHHbIe OTC/Ie)KMBaeMble Qaiyibl U MPOUHEeKCUPOBAaHHbIE MU3MEHEHHUs, U COXpaHseT UX B
XpaHWIMINE He3aBepIIeHHBIX U3MeHeHUM, KOTOpble Bbl MOYKeTe B JII000e BpeMs IIPUMEHUTh
obpaTHO.

IIpuGepeskeHHe BallIuX HapabO0TOK

1 TIpuMepa, IIPefIIoNIoKHM, YTO BBl IIepellUIM B CBOM IIPOeKT, Hadaau paboTaTh HaJ,
HEeCKOJIbKUMHU QaiilaMU ¥, BO3MOYKHO, I00aBUJIU B UHJeKC U3MeHeHUs O[JHOT0 U3 HUX. ECJIH BB
BBIIIOJIHUTE git status, To yBHUAMTe Ballle ©3MeHEHHOe COCTOsIHUE:

$ git status
Changes to be committed:
(use "git reset HEAD <file>..." to unstage)
modified: index.html
Changes not staged for commit:
(use "git add <file>..." to update what will be committed)

(use "git checkout -- <file>..." to discard changes in working directory)

modified: 1lib/simplegit.rb

Tenepb BEI XOTHUTE CMEHHUTH BETKY, HO IIOKa HE XO0TUTE (1)I/IKCI/IpOBaTB Balllkd TeKYII[Hue Hapa6OTKI/I;
II03TOMY BEI CIIpAYETE 3TH USMEHEHUS. [[JIH TOTO, UYTOOBI CIIPATAaTh U3MEHEHHE B BBIEJIEHHOE IJIsA
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9TOTO CIIeITMaJIbHOe XPaHUINIle, BBITIOJIHUTe git stash mumm git stash save:

$ git stash
Saved working directory and index state \
"WIP on master: 049d078 added the index file"
HEAD is now at 049d078 added the index file
(To restore them type "git stash apply")

Teneps Balla paboyas JUPEKTOPHUS He COLEPKUT U3MEeHEeHUI:

$ git status
# On branch master
nothing to commit, working directory clean

B maHHBIE MOMEHT BBl MOYKeTe JIETKO IIepeKJIHYaTb BeTKH U paboTaTh B JH6GOM; Balld
U3MeHeHHUs] COXpaHeHbl. UT0OBI ITOCMOTPETh CIIUCOK CIIPSITaHHBIX H3MEeHEeHUN, BBl MOJKETe
HCII0JIb30BaTh git stash list:

$ git stash list

stash@{@0}: WIP on master: 049d078 added the index file
stash@{1}: WIP on master: c264051 Revert "added file_size"
stash@{2}: WIP on master: 21d80a5 added number to log

B JaHHOM IIpuMepe, IIpeBapUTeJIHLHO OBLIHU IIPUITaCEeHBI IBA M3MEeHEeHUs, II09TOMY Telleph BaM
TOCTYIIHBl TPHU PA3JIHYHBIX OTJIOXKEHHBIX HApabOTKH. BBl MOXKeTe IIPUMEHHUTH TOJIBKO YTO
CIpsiTAaHHBIE M3MEHEHUs, UCIIOIb3ysd KOMaHy, YKa3aHHYI B BBIBO/IE MCXOJHOM KOMAaHMABL git
stash apply. Ec/T BBl XOTHUTe NMPHUMEHUTH OJHO U3 IIPEABIAYIIHUX CIIPITAaHHBIX H3MeHEeHUH, BHI
MO>KeTe c/ieslaTh 3TO, HCIIOJNIB3ysl ero UMs, BOT Tak: git stash apply stash@{2}. Ecim BB He
yKa)KeTe UM, TO Git ITOITBITAeTCSI BOCCTAHOBUTE CaMOe IT0C/IeTHEE CIIPSITAHHOE U3MEeHEHHE:

$ git stash apply
# On branch master
# Changed but not updated:
(use "git add <file>..." to update what will be committed)

#

#

# modified:  index.html

# modified: 1lib/simplegit.rb
#

Kak BupuTe, Git BoccTaHOBHWJI B Qaiijlax M3MeHeHHs, KOTOpble Bbl OTMEHHJIH paHee, KOI7Ta
IIpATaJd CBOM HapabOTKH. B maHHOM ciydae IIpH IIpHMeHEHHH OTJIO’KeHHBIX HapabOoTOK Ballla
pabouas pupekTopus 6blia 6e3 M3MeHeHUH, a Bl IIBITAJIMCh IIPUMEHUTh UX B TOH JKe BeTKe, B
KOTOPOM BBI UX W COXPAaHWIN; HO OTCYTCTBHE U3MeHeHUH B pabodyel TUPeKTOPHUHU U IIpUMeHeHHe
HUX B TOH jKe BeTKe He SBJIAIOTCS HEO0OXO[MMBIMHU YCJIOBUSMH [UJIS YCIIEITHOTO BOCCTaHOBJIEHUS
CIpSITaHHBIX HAapaboTOK. BBl Mo)KeTe CIIpITaTh M3MeHEHUs, HaXOJsaCh B OJHOM BeTKe, a 3aTeM
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IIepPeKIIYUThCA Ha [PYIYI0 M IIOIIPO60BaTh BOCCTAaHOBUTL 3TH H3MeHeHHsd. TaxKe IIpHU
BOCCTaHOBJIEHHUH CIIPATaHHBIX HApPaOOTOK B Balllel paboyel JUPeKTOPHUH MOTYT IIPUCYTCTBOBATh
U3MeHeHHble U He3aQUKCUPOBaHHbIe ¢paitibl — Git BBIACT KOHQIUKTHI CJIUIHUS, eCJIU He CMOYKeT
BOCCTaHOBHUTH KaKHe-TO HapabOTKH.

CrpsiTaHHBIe U3MeHeHUs OyAyT IMpUMeHeHbl K BalluM ¢aiyiam, HO paiiibl, KOTOpPble BBl paHee
n06aBJIsIM B UHIEKC, He OYAyT J06aBJIeHHl TyJa CHOBA. /[JIs1 TOr0, YTOOBI 9TO OBLIO CZeJIaHO, BbI
NOJDKHBI 3aIllyCTUTh git stash apply ¢ ommued --index, IIpU KOTOPOM KOMaH/A IIOIIBITAETCS
BOCCTaHOBUThb HM3MeHEeHUs B UHeKce. ECIM BBl BBIIOJHUTE KOMaHJy TaKUM 00pasoM, TO
IIOJIHOCTHI0 BOCCTAHOBUTE Ballle UCXOTHOE COCTOSHUE:

$ git stash apply --index

# On branch master

# Changes to be committed:

(use "git reset HEAD <file>..." to unstage)

modified: index.html

Changed but not updated:
(use "git add <file>..." to update what will be committed)

modified: 1lib/simplegit.rb

T oF = o H = O =

KoMaHga apply TOJBKO TIBITAeTCSI BOCCTAHOBUTBH CIIPSATAHHBIE HApPaObOTKU — IIPU 3TOM OHH
OCTaHyTCS B XpaHUJIHIIE. /IS TOTO, YTOOHI YAATUTH UX, BBl MOYKETe BBIIIOJHUTE git stash drop,
yKa3aB UM yJajisieMbIX U3MeHeHUH:

$ git stash list

stash@{@}: WIP on master: 049d078 added the index file
stash@{1}: WIP on master: c264051 Revert "added file_size"
stash@{2}: WIP on master: 21d80a5 added number to log

$ git stash drop stashe{0}

Dropped stash@{0} (364e91f3f268f0900bc3ee613f9f733e82aaed43)

BBI TaksKe MOJKeTe BBIIIOJIHUTDH 91 t stash pop, YTOOBI IIPUMEHHUTD CIIPATAaHHBIE USMEHEHUA U TYT
JKe YIaJIUTh UX 13 XPaHUJIHUIIIA.

IIpoayKTUBHOE IIpUGEepeKeHne

V oTK/IagbIBaeMbIX U3MEHEHU!N eCTh HEeCKOJIbKO [IOIIOJIHUTEJIbHBIX BapUaHTOB UCII0JIb30BaHUS,
KOTOpBIe TakKyKe MOIYT OBITH IT0JIe3HBI. IIepBBIM — 3TO MCIIOJIBL30BaHUE [OBOJILHO IIOIYJIAPHOM
OIIIINH --keep-index ¢ KOMaHZOHU stash save. OHa IIpocHUT Git He IIPITATh TO, UTO BHI YKe J06aBUIIN
B UHJIeKC KOMaH/Io¥ git add.

JTO MO’KeT OBITH II0JIE3HO B ClIydae, KOorga BbI CaeJsiaJii KdKHe-TO HM3MEHEHHsI, HO XOTHTe
Ba(l)I/IKCI/IpOBaTb TOJIBKO YaCThb U3 HUX, d K OCTaBIITKUMCs BEPHYTHCA Uepe3 HEKOTOPOE BpeMsi.
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$ git status -s
M index.html
M 1ib/simplegit.rb

$ git stash --keep-index
Saved working directory and index state WIP on master: 1b65b17 added the index file
HEAD is now at 1b65b17 added the index file

$ git status -s
M index.html

JApyroM paclpoCTpaHeHHBIN BapHaHT, KOTOPBIMA BBI, BOSMOYKHO, 3aXOTHTe MCIIOJb30BaTb — 3TO
CIIpATaTh IIOMHMO OTC/IeKHBaeMbIX (GalIoB TakKe M HeOoTc/leXuBaeMble. [Io yMosgaHuwoo git
stash OyzeT coxpaHATH TOJBKO (ailjibl, KOTOpbIe yKe No06aBJIeHbl B MHJEKC. ECIM BBl yKakeTe
--include-untracked mam -u, Git TakKe CIIps4eT BCe HEOTCJIeKUBaeMble (Qaibl, KOTOPbIe BBI
CO3/aJIH.

$ git status -s

M index.html

M 1ib/simplegit.rb
7?7 new-file.txt

$ git stash -u
Saved working directory and index state WIP on master: 1b65b17 added the index file
HEAD is now at 1b65b17 added the index file

$ git status -s
$

M HakoHeIl, ec/Id BBl yKakeTe ¢uar --patch, Git He OymeT HUYero IpsrTaTb, & BMECTO 3TOIO B
HHTEPaKTUBHOM PEXXHMM CIIPOCHUT BacC O TOM, KaKHe U3 U3MEeHEeHHUH BBl XOTUTE CIIPATaTh, 4 KaKue
OCTaBUTH B Ballleil paboueil JUPEKTOPHUU.
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$ git stash --patch
diff --git a/lib/simplegit.rb b/1lib/simplegit.rb
index 66d332e..8bb5674 100644
--- a/lib/simplegit.rb
+++ b/1ib/simplegit.rb
@@ -16,6 +16,10 @@ class SimpleGit
return ‘#{qgit_cmd} 2>8&1".chomp

end
end

+
+ def show(treeish = 'master')
+ command("qgit show #{treeish}")
+ end

end

test

Stash this hunk [y,n,q,a,d,/,e,?]? y

Saved working directory and index state WIP on master: 1b65b17 added the index file

(:()3;Lal{II€!lBG?TI(P[IIS CIIIMHTﬁiI{IILJ)(]ﬂEHVIeI{eI{IIii

EciM BBl CIpSATaTd HEKOTOpPhle HM3MEHEHHS, OCTAaBMJIM WX HA BPEMs, a CaMU IIPOIOJDKUIH
paboTaTh B TOH >Ke BeTKe, ¥ BaC MOT'YT BO3HUKHYTH IIPO6JIEMBI C BOCCTAHOBJIEHHEM HapabOTOK.
Ecsim BoccTaHOBJIeHHe OyfeT 3aTparuBaTh ¢aiyl, KOTOPBIM yKe OBLT HM3MeHeH C MOMeEHTa
COXpaHeHUs HapabOTOK, TO BRI MOJYUHUTEe KOHQIUKT CIAUSHHUS U JOJDKHBI OyIeTe ITOIBITAaThCS
paspemnuThb ero. Ecim BaM Hy>KeH 60Jiee ITPOCTOM CIT0CO6 CHOBA IPOTECTUPOBATH CIIPSITaHHbBIE
W3MeHeHUs], BBl MOKeTe BBIIIOJTHUTb KOMaHAy git stash branch, koTopast co3gacT 1151 Bac HOBYIO
BETKY, ITepeféT Ha KOMMUT, Ha KOTOPOM BBI GBLIH, KOI7Ia IIPSITaIM CBOM HapaboTKHU, IIPUMEHHUT
Ha HEM 3TH HapaGOTKH M 3aTEM, €CJHM OHH HPHUMEHHJINUCH YCIEITHO, YAAJUT 3TH CIIPSITaHHbBIE
U3MEeHeHUS:

$ git stash branch testchanges

Switched to a new branch "testchanges"

# On branch testchanges

# Changes to be committed:

# (use "git reset HEAD <file>..." to unstage)

modified: index.html

Changed but not updated:
(use "git add <file>..." to update what will be committed)

modified: 1lib/simplegit.rb

= o o o R o I =

Dropped refs/stashe{0} (f@dfc4d5dc332d1cee34a634182e168c4efc3359)

9To ymo6HOEe COKpaIlleHHe /I TOTO, YTOGHI JIETKO BOCCTAHOBUTH CIIPSITAaHHBbIE M3MEHEHUSI U
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HOp&GOTaTB Haal HUMH B HOBOU BeTKe.

OuucTKa Balei padoueil TUPEeKTOPUH

HaxkoHeI], y BaCc MOKeT BOSHUKHYTB >KeJIaHHe He IIPsTaTh HEKOTOPhle U3 U3MeHeHU M 1iIH GaiiyioB
B Balllell pa6ouei TUPeKTOPUH, a IPOCTO U36aBUTHCSI OT HUX. KoMmaH/a git clean ciesiaeT aTo I
Bac.

OpHOM M3 paclpoCTpaHeHHBIX IIPUYMH JJI1 9TOT0 MOYKeT OBITH yAaJeHHe Mycopa, KOTOPBIM OBLI
CreHepUpOBaH IIPYU CIMSHUN WK BHEIHUMHU YTUIUTaMU, WIN yjajleHue apTepakToB COOPKHU B
IIpoIlecce ee OUUCTKH.

BaM HY>XHO OBITH OUYeHb aKKypaTHBIMU C 3TOM KOMaHJOM, TaK KaK OHa IIpeJHasHayeHa s
yoaJleHus HeOoTC/Je)KUBaeMbIX GaloB M3 Ballell paboued AuUpeKTOpUU. Jla’ke ecjud BbI
IepegyMaeTe, O4YeHb YacTO HeJlb3d BOCCTAHOBUTBL COZEp)KHUMOe TaKux ¢aiioB. bBoiee
6e30macHbBIM BapHUaHTOM SIBJIAETCS HCIOJIb30BaHMe KOMaHABI git stash --all masa ypmameHus
BCEr0, HO C COXpaHeHKeM 3TOI0 B BH/JIe CIIPITaHHBIX U3MeHEeHU.

[IpeAIIosI0KuM, Bbl XOTUTE YAAJIUTHL MyCOP ¥ OUHUCTUTH Ballly pabouyro JUPEeKTOPHUIO; BBl MOYKeTe
chesiaTh 3TO € IOMOIIBI0 git clean. [l ymajleHUsT BCeX HeOTCJIeKMBaeMbIX (aloB B Balllel
paboyell ITUPEeKTOPUH, BBl MOXKeTe BBIIIOJHUTH KOMaHAy git clean -f -d, KoTopas ymaauT Bce
dallsIbl ¥ TakoKe BCe QUPEKTOPHH, KOTOphle B pesyybTaTe CTaHYT IIYCTBIMH. Omnmud -f sHauuT
force wiu pyrumMu cjioBaMU “IefICTBUTEILHO BBIIIOJIHUTD 3TO”.

Ecii BBl XOTHUTE TOJILKO IIOCMOTPETH, YTO OyZeT CAeslaHO, BBl MOKeTe 3aIlyCTUTh KOMaHAy C
OIIMeN -n, KOTOpas O3HayaeT “UMHUTHPYH paboTy KOMaHJbl U CKaXU MHe, UTO ThI Oydeulb
YIaIATh”.

$ git clean -d -n
Would remove test.o
Would remove tmp/

ITo yMosyaHHUI0O KOMaHza git clean 6yZeT yzaasaTh TOJIBKO HEOTCIeKUBaeMble ¢paiiyibl, KOTOPhIe
He n00aBjIeHBl B CIIMCOK HIHOpHUpPYyeMBIX. JIr060i ¢aiij, KOTOPHIM COOTBETCTBYET IA0JI0HY B
BalleM .gitignore, MM ApyrHe WTHOpHUpyeMble Gaiybl He OyAyT yjajeHbl. ECJIM BBl XOTHUTE
YAAIUTb U 3TA $alibl (HallpuMep, YAAIUTh BCe .0-Qpaibl, TeHepUpyeMble B IIpolecce COOPKH, U
TaKUM 006pasoM ITOJTHOCTBI0O OUHCTUTHL COOPKY), BBl MOJKeTe Ilepe/iaTb KOMaH/ie OUMUCTKHU OIIIIHIO
-X.
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$ git status -s

M 1ib/simplegit.rb
7?7 build.TMP

77 tmp/

$ git clean -n -d
Would remove build.TMP
Would remove tmp/

$ git clean -n -d -x
Would remove build.TMP
Would remove test.o
Would remove tmp/

Ecyiv BBl He 3HaeTe, YTO CeJlaeT IIpU 3allyCcKe KoMaH/a git clean, Bcersa cHayasla BBIIIOJIHAMNTe ee
C OIIHeN -n, YTOOBI IIPOBEPUTDH ABaXKABI, Ilepefi 3aMeHOM -n Ha - U BBIIIOJIHEHHEM HacTOAIer
OYMCTKH. /[pyroi criocob, KOTOPBIM II03BOJIIET BaM 0oJjiee TI[aTeJIbHO KOHTPOJHPOBATH CaM
IIPOILeCC — 3TO BBINIOJIHEHHEe KOMaH/IbI C OIIIHeH -1 (B “UHTePaKTUBHOM” pesXuUMe).

Huoke BBITIOJTHEHA KOMaH/la OYUCTKU B HHTEPAKTHUBHOM DPE’XKHUME.

$ git clean -x -i

Would remove the following items:
build.TMP test.o

*** Commands ***

1: clean 2: filter by pattern 3: select by numbers 4: ask
each 5: quit

6: help
What now>

TakuMm 06pasoM, Bbl CMOKeTe IIPOUTHUCH OTAEJbHO II0 KaK/[[OMy HMJIM BBIOPaHHBIM C IIOMOIIBIO
mrabJioHa gaiiam /I UX ylaJleHUs B MTHTePaKTUBHOM pesKHMe.

ITogmucek pe3yIbTaTOB Ballled pad0OThI

Git gBisgeTcs KpUIITOrpadUUeCKH 3allUIlleHHOM CHUCTeMOM, HO 3TH MeXaHU3MBbl CJI0KHBI B
UCII0JIb30BaHUU. Ha ciiyuali, ecji BBl 6epeTe y KOTO-TO B MHTepHeTe pe3yabTaThl ero paboThl U
XOTUTe IIPOBEPUTH, UTO KOMMMUTHI JeCTBUTEILHO II0JIyYeHbI U3 JOBEPEHHOI0 UCTOYHUKA, B Git
eCTb HeCKOJIbKO CII0COO0B IIOAIIUCATh U IPOBEPUTH UCXOLHUKU, UCII0Ib3Yd GPG.

BBenenue B GPG

BO-HepBBIX, €CJIM BBl XOTHUTE UYTO-JIH00 IIoaITMCaTh, BaM HEOGXOAI/IM HaCTPOEHHBIﬁ GPG u
HepCOHaHBHBIﬁ KJIT0Y.
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$ gpg --list-keys
/Users/schacon/.gnupg/pubring.gpg

pub  2048R/0A46826A 2014-06-04
uid Scott Chacon (Git signing key) <schacon@gmail.com>
sub  2048R/874529A9 2014-06-04

Ecyii y Bac HeT KJII0Ya, TO MOYKETe CTeHEPHUPOBATh ero KOMaH/IoM gpg --gen-key.

gpg --gen-key

Ecian Yy BacC €eCTb HpHBaTHLIﬁ K049 [JId IIOAITMCH, BBEI MOJKET€ HaCTPOUTHb Git Tak, 4TOOBI 3TOT
KJII0Y HCIIOJIB30BaJICA IJId IIOAIINCH, YCTAaHOBHUB 3HAYE€HHE IIapaMeTpa user. Si gﬂ'l ngkey.

git config --global user.signingkey 0A46826A

Tenepb, ecii BBl 3aX0THUTe, Git OyZeT II0 YMOJYaHUI0 HUCIIOJH30BaTh 3TOT KJIIOY JJIS ITOAIIMICH
TErOB ¥ KOMMHUTOB.

IHoamucek Teros

Eciix BBI HaCTpOMIx HpI/IBaTHI)Iﬁ K104 GPG, To MOXKeTe UCII0JIb30BaTh €ro JJIA IIOAIIMCH HOBBIX
TErosB. [[JIH 9TOI0 BEI JOJI’KHBI HCIIOJIB30BATh OIIITHIO -S BMECTO -a:

$ git tag -s v1.5 -m 'my signed 1.5 tag'
You need a passphrase to unlock the secret key for

user: "Ben Straub <ben@straub.cc>"
2048-bit RSA key, ID 800430EB, created 2014-05-04

Ecyia Terteph [IJI4 3TOTO Tera BBl BRIOJIHUTE git show, TO YBUAUTE HIPUKPEIUIEHHYI0 K HEMY CBOIO
GPG 1mmognuch:
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$ git show v1.5

tag v1.5

Tagger: Ben Straub <ben@straub.cc>
Date: Sat May 3 20:29:41 2014 -0700

my signed 1.5 tag
----- BEGIN PGP SIGNATURE-----
Version: GnuPG v1

1QEcBAABAgAGBQJTZbQ1AA0JEF@+sviABDDrZbQH/@9PfE5TKPVP1lanr6qiv4/Ut
LQxfojUWiLQdg2ESIItkcuweYg+kc3HCyFejeDIBwIdpXt@@rY26p@5qrpnG+85b
hM1/PswpPLuBSr+0CIDj5GMC2r2iEKsfv2fIbNWSiWAXVLoWZRF8BOMfqX/YTMbm
ecorc4iXzQu7tupRihs1bNkfvfciMnSDeSvzCpWAH17h8Wj6hhqePmLm91AYqnKp
8S5B/1SSQuEAjRZgI4TIexpZoeKGVDptPHXLLS38fozsy10QyDyzEgIxcIQVMXxVi
RUysgqjcpT8+iQM1Pb1GFHRAXAhuOgN5Fx06PSaFZhquWWFez]28/CLyX5q+0IVk=
=EFTF

commit ca82abdff817ec66f44342007202690393763949
Author: Scott Chacon <schacon@gee-mail.com>
Date:  Mon Mar 17 21:52:11 2008 -0700

changed the version number

IIpoBepka Teros

JII1 TIpOBePKHU IIOJIIMCAHHOIO Tera BBl MOJKeTe BOCIIOJIb30BaTbCd KOMaHMOM git tag -v [tag-
name ]. OHa Ucnoab3yeT GPG A1 IIPOBepPKHU MOAIHCH. YTOOBI BCE 3TO IIPAaBUJILHO paboTalo HY>KHO,
4TOOBI ITyOJIMYHBIN K/II0Y aBTOpa IIPUCYTCTBOBAJI B BallleM XpaHUJIUIIe KII0Ye:

$ git tag -v v1.4.2.1

object 883653babd8ee7ea23e6a5¢392bb739348b1eb61

type commit

tag v1.4.2.1

tagger Junio C Hamano <junkio@cox.net> 1158138501 -0700

GIT 1.4.2.1

Minor fixes since 1.4.2, including git-mv and git-http with alternates.
gpg: Signature made Wed Sep 13 02:08:25 2006 PDT using DSA key ID F3119B9A
gpg: Good signature from "Junio C Hamano <junkio@cox.net>"

gpg: aka "[jpeg image of size 1513]"
Primary key fingerprint: 3565 2A26 2040 E066 C9A7 4A7D C0C6 D9A4 F311 9B9A

Ecyu y Bac 0TCyTCTBYeT ITyOJIMYHBIMN KJIX0Y aBTOPAa, BBl YBUAUTE UTO-TO II006HOE:!
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gpg: Signature made Wed Sep 13 02:08:25 2006 PDT using DSA key ID F3119B9A
gpg: Can't check signature: public key not found
error: could not verify the tag 'v1.4.2.1'

IHogmuchr KOMMUTOB

B HOBBIX Bepcugx Git (HauuHag ¢ v1.7.9), BBl TaKKe MOYKeTe IOAIIUCHIBATL OTAEeIbHbIE KOMMUTHI.
Eciii BaM HY)XHO IIOAIIKCHIBATH HEIIOCPeNCTBEHHO CaMM KOMMWTHL, a He Terw, Bbl MOXKeTe
repenaTb KoMaHze git commit OIIfuIo -S.

$ git commit -a -S -m 'signed commit'

You need a passphrase to unlock the secret key for
user: "Scott Chacon (Git signing key) <schacon@gmail.com>"
2048-bit RSA key, ID QA46826A, created 2014-06-04

[master 5c¢3386c] signed commit

4 files changed, 4 insertions(+), 24 deletions(-)
rewrite Rakefile (100%)

create mode 100644 1ib/git.rb

JIJ1s1 TIpOCMOTpPA U IPOBEPKH TaKUX ITOAIIHCEN Y KOMAHbI git 1og ecTh OMITHS --show-signature.

$ git log --show-signature -1

commit 5¢3386cf54bbala33a32da706aa52bc@155503¢2

gpg: Signature made Wed Jun 4 19:49:17 2014 PDT using RSA key ID 0QA46826A
gpg: Good signature from "Scott Chacon (Git signing key) <schacon@gmail.com>"
Author: Scott Chacon <schacon@gmail.com>

Date:  Wed Jun 4 19:49:17 2014 -0700

signed commit

Taxoxe BBl MOXKeTe, UCII0JIb3yd dopMmaT C %G?, HACTPOUThL git log Tak, 4YTOOGBI OH IIPOBepPsI U
oTobparkasi Iro6yr 06HaAPYKeHHYI0 ITOAIINCH.

0 n

$ git log --pretty="format:%h %G? %aN %s

5¢3386c G Scott Chacon signed commit

ca82abd N Scott Chacon changed the version number
085bb3b N Scott Chacon removed unnecessary test code
al1bef@® N Scott Chacon first commit

B MaHHOM HpUMepe BUIHO, UTO TOJILKO IIOCJIeTHUH KOMMHT KOPPEKTHO IIOAIMCaH, a Bce
IIpebIYIIe HeT.

B Git, HaunHas ¢ Bepcuu 1.8.3, komaHAbl git merge u git pull ¢ MOMOIBI OmIUU --verify
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-signatures MOJXXKHO 3aCTaBUTh IPOBePATh U OTKJIOHATH CIAUSHUSA, eCIM KOMMHUT He COIEpPKUT
IoBepeHHOU GPG IOAIIHCH.

Eciii BBl BOCIIOJIb3yeTEeCh I3TOM OIIIHeN IIPU CAUAHUM C BeTKOH, KOTOpas COAEPKUT
HeIIoAIIMCaHHble UK HEKOPPEeKTHO ITOAIINCaHHble KOMMUTEI, TO CIMsIHHE 3aBEPIINTCS OIIHOKOM.

$ git merge --verify-signatures non-verify
fatal: Commit ab06180 does not have a GPG signature.

Eciu coimBaeMas BeTKa COZIEPFKUT TOJIBKO KOPPEKTHO IIOAIIMCaHHbIE KOMMMUTEI, KOMaH/Ia C/IMIHHEe
CHayvaJia IIOKa’sKeT BCe IIPOBEPEHHbIE el IIOAIIMCH, a 3aTe€M BBIIIOJITHUT CaMO C/IHAHHE.

$ git merge --verify-signatures signed-branch
Commit 13ad65e has a good GPG signature by Scott Chacon (Git signing key)
<schacon@gmail.com>
Updating 5c3386c..13adb5e
Fast-forward
README | 2 ++
1 file changed, 2 insertions(+)

Taxoke ¢ KOMaH/ION git merge BhI MOJKETe MCIOJIb30BaTh OIIITUIO -S, B 3TOM CJIydae IIOJTy4YeHHBIHA B
pesyibTaTe CAUSHUS KOMMUT OyZeT HOAIMCAaH. B ciefyrolmieM IIpUMepe BBIIIOJIHIETCI U
IIpoBepKa KaKA0ro KOMMHUTA CJIMBaeMOM BETKH, U IIOJIIHCh IIOJIYUeHHOTO B Pe3yJbTaTe CIUSTHUSI
KOMMHTA.

$ git merge --verify-signatures -S signed-branch
Commit 13adb5e has a good GPG signature by Scott Chacon (Git signing key)
<schacon@gmail.com>

You need a passphrase to unlock the secret key for
user: "Scott Chacon (Git signing key) <schacon@gmail.com>"
2048-bit RSA key, ID QA46826A, created 2014-06-04

Merge made by the 'recursive' strategy.
README | 2 ++
1 file changed, 2 insertions(+)

Ka Kbl 10/KeH MOAIMUCHIBAThCS

KoHeuHO, IIOAIIMCHIBATL TErM M KOMMHTBEI 3TO XOpoIllasg HAesd, HO eCIH BBl PEILIUTe
BOCII0JIb30BaTHCs ey B BallleM 0OBIYHOM paboyeM IIpoliecce, TO JO/DKHBI YIOCTOBEPUTHCS, YTO BCe
B Balllell KOMaH/le IIOHUMAI0T, KaK BBIIIOJIHATE IIOAMUCE. ECJIM 3TOTO He CliesIaTh, TO B UTOre BaM
MIpHJEeTCAd IOTPAaTUTh MHOIO BpeMeHH, O00BACHASA KoJUleraMH, KakK IlepesallicaTb MX KOMMHTEI
IIOAIIMCAaHHBIMU BePCUSIMHU. YAO0CTOBepbTeCh, YTO BBl pa3bupaerech B GPG U IIperMyIllecTBaX,
KOTOpbIe HeCyT IIOJIIUCH, IIepe]; TeM KaK UCII0/Ib30BaTh UX KaK 4acTh Balllero paboyero mpoiiecca.
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ITouck

BHe 3aBHCHMOCTH OT pasMepa KOJ0BOHM 6asbl, HaCTO BO3HHKaeT HEOOXOJMMOCTh IIOMCKAa MecTa
BBI30Ba/OIIpe/iesileHUs QYHKIIHMH WM II0JIy4YeHUs UCTOPUU U3MeHeHUd MeTofia. Git IIpefocTaBisieT
HECKOJIBKO II0JIE3HBIX YTHJINT, C IIOMOIIBI0 KOTOPBIX JIETKO M IIPOCTO OCYILECTBJIATH ITOHCK II0
KOJly U KOMMHUTaM. MBI 06CyJIM HEKOTOPBIe U3 HUX.

Git Grep

Git mocTaBJgeTcd ¢ KOMaHZ0H grep, KOTOpas II03BOJIsIET JIETKO UCKAaTh B UCTOPUM KOMMUTOB HJIU B
paboueM KaTajioTe II0 CTPOKE WM PETyJIIpHOMY BBIPaKeHHUI0. B ciIelyIoIUX IpuUMepax, MbI
o6paTHUMCcs K KCXOTHOMY Kofy caMmoro Git.

[Io yMoOJYaHUIO 3Ta KOMaHfa uIeT 1o ¢aiysam B paboueM KaTajsiore. [lyid OTOOparkKeHUs
HyMepalluy CTPOK, B KOTOPBIX IIPUCYTCTBYIOT COBIIA/[eHUs, BBl MOKeTe IlepefiaTh KOMaH e OIIIHI0
-n.

$ git grep -n gmtime_r
compat/gmtime.c:3:#undef gmtime_r

compat/gmtime.c:8: return git_gmtime_r(timep, &result);
compat/gmtime.c:11:struct tm *qit_gmtime_r(const time_t *timep, struct tm *result)
compat/gmtime.c:16: ret = gmtime_r(timep, result);

compat/mingw.c:606:struct tm *gmtime_r(const time_t *timep, struct tm *result)
compat/mingw.h:162:struct tm *gmtime_r(const time_t *timep, struct tm *result);
date.c:429: if (gmtime_r(&now, &now_tm))

date.c:492: if (gmtime_r(&time, tm)) {

git-compat-util.h:721:struct tm *git_gmtime_r(const time_t *, struct tm *);
git-compat-util.h:723:#define gmtime_r git_gmtime_r

BbI MOKeTe IlepefiaTb KOMaH/ie grep U JpyThue MHTepeCHbIe OIIIUH.

HampumMep, OpU HUCIOIb30BaHUU OMITUU --count Git, B OIMUMe OT IPeAbIAYIero IIpuMepa,
BBIBEJIET TOJIBLKO Te Qaliyibl, B KOTOPHIX Hal/[eHbI COBIIa/IeHUSI U UX KOJIMUECTBO B Ka)KIOM U3 3THUX
daios:

$ git grep --count gmtime_r
compat/gmtime.c:4
compat/mingw.c:1
compat/mingw.h:1

date.c:2
git-compat-util.h:2

Ec/ii BBl XOTHTE YBUAETH METOJ MJIH QYHKITUIO, B KOTOPOM IIPHCYTCTBYET COBIIaJ[€HUE, BHI
MOKeTe yKa3aTh OIIIHI -p:
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$ git grep -p gmtime_r *.c
date.c=static int match_multi_number(unsigned long num, char c, const char *date, char
*end, struct tm *tm)

date.c: if (gmtime_r(&now, &now_tm))

date.c=static int match_digit(const char *date, struct tm *tm, int *offset, int
*tm_gmt)

date.c: if (gmtime_r(&time, tm)) {

371ech BBl MOYKeTe BUJ[eTh, UTO gmtime_r BhI3bIBaeTCsA U3 QYHKIIMM match_multi_number mmatch_digit
B Qaiine date.c.

Bel Takyke MoO)KeTe HCKaTh CJIOKHBbIe KOMOMHAITUU CTPOK, HCIIOJIb3ys OIIHI0 --and, KOTOpas
rapaHTHUpPyeT, YTO O6yAyT 0TOOpa’keHbl TOJIBLKO CTPOKH, UMEIOIYe Cpa3y HeCKOJIbKO COBIIa/leHUM.
Hampumep, faBariTe B KOJO0BOM 6ase Git Bepcruu 1.8.0 HaliieM CTPOKH, B KOTOPBIX IIPUCYTCTBYET
oIlpefiesieHHe KOHCTaHTHI, cofleprKalliee 00y U3 cTpok “LINK” u “BUF_MAX?”.

B 3TOM IIprMepe MBI TakKkKe BOCIIOJIB3yeMCs OIIIUAMU --break M --heading, KOTOphIe IIOMOIarT
BBIBECTH pe3yJIbTAaThl B 60JIee UUTaeMOM BHJIE.

$ git grep --break --heading \

-n -e '#define' --and \( -e LINK -e BUF_MAX \) v1.8.0
v1.8.0:builtin/index-pack.c
62:#define FLAG_LINK (Tu<<20)

v1.8.0:cache.h
73:#define S_IFGITLINK 0160000
74:#define S_ISGITLINK(m) (((m) & S_IFMT) == S_IFGITLINK)

v1.8.0:environment.c
54 :#tdefine OBJECT CREATION MODE OBJECT _CREATION USES HARDLINKS

v1.8.0:strbuf.c
326:#define STRBUF_MAXLINK (2*PATH_MAX)

v1.8.0:symlinks.c
53:#define FL_SYMLINK (1 << 2)

v1.8.0:z11ib.c
30:/* #define ZLIB BUF_MAX ((ulnt)-1) */
31:#define ZLIB BUF _MAX ((ulnt) 1024 * 1024 * 1024) /* 1GB */

Komanpga git grep MMeeT HeCKOJIBKO IIPEHUMYIeCTB IIepe/ IIOMCKOM C IIOMOIIbI0 TAKUX KOMaH,
Kak grep H ack. Bo-IlepBBIX, OHa JeMCTBUTEJIBLHO ObICTpasi, BO-BTOPBIX — §it grep I103BOJIAeT UCKATh
He TOJILKO B paboudeM KaTaJiore, HO U B JIFOOOM ApyroM fepese Git. Kak BBl BHJeIH, B IIPOILIIOM
IIpUMepe MBI UCKaJ/Id B CTAPOM BePCHUM UCXOAHBIX KOJ0B Git, a He B TeKyIl[eM CHUMKe QaiioB.
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ITouck B )KypHajie usMeHeHUH Git

B03MO0>KHO, BBI HUIlleTe He IAe MPHUCYTCTBYeT HEKOTOPOe BhIpakeHHe, a KOrAa OHO CYIIeCTBOBAJIO
uinu 6s110 fo6aBiaeHo. KoMmaHa git log o61asaeT HEKOTOPBIMU MOIIIHBIMU UHCTPYMEHTaMU I
IIOUCKa OIIpe/ieJIeHHBIX KOMMHUTOB II0 COJEP’KHUMOMY HX COOOIIEHUM WU COJEeP>KUMOMY
CleJTaHHBIX B HUX U3MeHeHUH.

Hampumep, eciu Bbl XOTHUTe HaWTH, Korja ObLia go6aBiaeHa KoHcTaHTa ZLIB_BUF_MAX, TO BBI
MOJKeTe C IIOMOIIBI0 ONIUH -S IIOIIPOCUTH Git IT0Ka3bIBaTh TOJIBKO T€ KOMMUTHL, B KOTOPBIX ObLIa
nob6aBJieHa WM yajleHa 3Ta CTPOKa.

$ git log -SZLIB_BUF_MAX --oneline
e01503b z1lib: allow feeding more than 4GB in one go
efd49a7a z1ib: z1lib can only process 4GB at a time

Ec/ii MBI ITIOCMOTPUM Ha W3MEHEHWUs, CleJIaHHble B 3TUX KOMMHTAX, TO YBUAUM, UTO B ef4937a
KOHCTaHTa ObLIa Jo6aBJieHa, a B €01503b — u3MeHeHa.

Ecii BaM HY>KHO HaHTH UYTO-TO 60Jiee CJIO>KHOE, BBI MOJKETe C IIOMOIIBI0 OMNITHU -G IepemaThb
PeryJsipHOe BhIpa>keHHUe.

ITouCK 10 )KypHa/Iy H3MEHEeHUH CTPOKH

JApyro#i, AOBOJIEHO IIPOABUHYTBIM, IIOMCK II0 MCTOPHH, KOTOPBIM OBIBaeT Yepe3BBIYANHO
II0JIE3HBIM — IIOMCK I10 UCTOPHUU U3MeHeHUN CTPOKHU. ITa BO3SMOKHOCTL ObLiIa Zj06aBjieHa COBCEM
HellaBHO U IIOKa He IIOJIyYHW/Ia H3BeCTHOCTH. /i1 TOTO, 4TOOBI €l BOCIIOJIb30BaTHCSI HYXKHO
KoMaHfie git log IlepemaTh OIIUIO -L, B pe3yabTaTe BaM OyfeT II0KasaHa UCTOPUSA U3MEHEHUS
GYHKIIMY UM CTPOKHU KO/la B Ballled KOZ0BOU 6ase.

HampumMep, ecad MBI XOTHM YBHJIeTb BCe UM3MeHeHMs, IIpou3ollefire ¢ ¢QYHKIHMeH
git_deflate_bound B ¢arise z1ib.c, Mbl MOXKeM BBIIOJHUTL git log -L :git_deflate_bound:zlib.c.
JdTa KOMaHJa II0CTapaeTcd OIIpeflesUTh I'PaHUIBl QYHKIIWHM, BBIIIOJIHUT IIOMCK II0 MCTOPHUMU U
IIOKa’keT BCe HM3MeHeHUs, KOTOpble OBLIM CHeJlaHBl C QYHKIMeM, B BHUJe Habopa IaTyel B
00paTHOM IIOpSA/IKe 10 MOMEHTa CO3/iaHus QYHKIIUU.
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$ git log -L :git_deflate_bound:zlib.c

commit ef49a7a0126d64359c974b4b3b71d7ad42ee3bca
Author: Junio C Hamano <gitster@pobox.com>
Date:  Fri Jun 10 11:52:15 2011 -0700

z1ib: z1lib can only process 4GB at a time

diff --git a/zlib.c b/zlib.c

--- a/zlib.c

+++ b/zlib.c

@@ -85,5 +130,5 @@

-unsigned long git_deflate_bound(z_streamp strm, unsigned long size)
+unsigned long git_deflate_bound(git_zstream *strm, unsigned long size)

{
- return deflateBound(strm, size);
+ return deflateBound(&strm->z, size);

}

commit 225a6f1068f71723a910e8565db4e252b3ca21fa
Author: Junio C Hamano <gitster@pobox.com>
Date:  Fri Jun 10 11:18:17 2011 -0700

z1ib: wrap deflateBound() too

diff --git a/zlib.c b/zlib.c

--- a/zlib.c

+++ b/zlib.c

@@ -81,0 +85,5 @@

+unsigned long git_deflate_bound(z_streamp strm, unsigned long size)
+

+ return deflateBound(strm, size);

+}

+

Ecyin 119 Balllero si3bIKa IIporpaMMHUpoBaHud Git He yMeeT IIPaBUJIBHO ONpenesaaTh QYHKIIUU U
MEeTO/bI, BBl MOJKETE IlepeflaThb €My peryysipHOe BhIpaskeHHe. Hampumep, ciaefyromjas KoMaHIa
BBIIIOJTHUT TaKOM »JKe TIIOMCK KakK W mOpembigymas git  log  -L "/unsigned  long
git_deflate_bound/',/A}/:zlib.c. Takyke BBl MOJKeTe IlepefjlaTb HUHTepBaJl CTPOK HJIHM HOMep
oIIpefieJIEHHOM CTPOKHU, U B 3TOM CJIydae Bbl IIOJIYUUTE II0X0KUH pe3yJIbTar.

HcnpaBiieHHe HCTOPHUH

HeopHokpaTHO IIpu pa6oTe ¢ Git, BaM M0>KeT IIOTpe60BaThCI M0 KaKOH-TO IPHUUYMHE UCIPaBUTh
Ballly UCTOPHUI0 KOMMUTOB. OffHO U3 ITpenuMyIecTB Git 3aK/Ir0uaeTcs: B TOM, YTO OH II03BOJIsIET BaM
OTJIOXKUTh IIPUHSTHE peIlIeHHH Ha CcaMbli IIOCJAefHUM MOMeHT. OG6J1acTh IIOATOTOBJIEHHBIX
H3MeHeHHH I103B0JIIeT BaM PeIlIUTh, Kakue Qaiibl II0NaZyT B KOMMUT HEIIOCPeJCTBEHHO IIepes
ee BBIIIOJTHeHUeM; Oyiarofiapsi KoMaHfie stash Bbl MO)KeTe peluTh, YTO He XOTHUTe IIPO/I0JDKATh
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pa60Ty HaJl KaKHMH-TO H3MEHEHHUSIMHM; TaKiKe BBl MOJKeTe€ HN3MEHUTH YK€ COBEpPIIEHHBIE
KOMMMTBI TaK, YTOOBI OHH BBIIVIAEJIN COBEPIIEHHO APYIUM 06pa30M. B uacTHOCTH, MOKHO
HU3MEHHUTH IIOPAO0K KOMMHTOB, COOGHJ,'EHI/IH HJIM U3SMEHEHHBIE B KOMMHTAaX Q)aﬁﬂbl, O6'LE/II/IHI/ITB
BMeCTe HJIHN paS6I/ITB Ha 4YaCTH, IIOJIHOCTBIO yAaJUTh KOMMMT — HO TOJIBKO /10 TOTO, KaK BBbI
I10ae/IMTeCh CBOMMH HapaGOTKaMI/I C IPYyITUMH.

B OJaHHOM pa3/iejie Bbl Y3HAdeTe, KdaK BBIIIOJIHATL 3T OYEHDb IIOJIE3HBIE 3ada4H. Taxum 06p8.30M,
mepen TeM, KaK IIOAE/TUTHCA BalllTUMHK HapaGOTKaMI/I C APYITHMHU, BBl CMOKETE€ IIPHUBECTH BalIlly
HUCTOPHUIO KOMMUTOB K HY’KHOMY BHY.

N3MeHeHHe II0C/IeTHEr0 KOMMUTA

H3MeHeHHe Balllero II0C/IeIHEr0 KOMMITA, HaBEepPHOE, HauboJIee yacToe HCIIpaBJIEHHE HMCTOPHU,
KOTOpoO€ BEbI 6yg:geTe BBIOJIHATE. HamboJjiee 4acTo ¢ BalllUM IIoCjiIeMTHUM KOMMHMTOM BaM 6y,[[ET
HY>XHO CAeJiaTh [B€ OCHOBHBIE OIl€pallkiH: HM3MEHHUTDHb COO6I_I_IeHI/Ie KOMMHTa HJIHX H3MEHHUTH
TOJIBKO 4TO CI(EJI&HHBIﬁ CHHMOK, rILO6aBI/IB, HU3MEHHUB WU yIaJINB (1)6[171.71})1.

Ecyix BBI XOTHUTE U3SMEHUTH TOJIBKO COO6H.{€HI/Ie BaIlrero 1mocjeaiHero KOMMHTA, 3TO OY€HB IIPOCTO:

$ git commit --amend

JTa KOMaH/Ia OTKPOET B BaIlleM TEKCTOBOM PelaKTOpe COOOIIeHHe BAIIIero IT0C/IeTHETO KOMMHUTA,
IIJIST TOTO, YTOOBI BBl MOIJIM €T0 UCIIPaBUTh. Kor/ia BBl COXpaHUTE er0 U 3aKpoeTe pemaKTop, 6ymeT
CO3aH HOBBIH KOMMHUT, COJep>Kalllii 3TO COOGINeHHe, KOTOPHIM Teleph M OyIeT BalIdM
IIOCJIETHUM KOMMHUTOM.

Ecii BBI cO37ja/ili KOMMUT U 3aTeM XOTHUTE U3MEHUTh 3aQUKCUPOBAHHBIN CHUMOK, J00aBUB HUJIU
U3MeHUB Qamiibl (BO3MO’KHO, Bbl 3a0BLIM [06aBUTH BHOBb CO3/IaHHBIN (aii, KOrja COBepIIaau
HW3HaYaJIbHBIM KOMMMT), TO IIPOIleCC BBIIVIAAUT B OCHOBHOM TakK »ke. Bbl fo6aBigeTe B HMHJEKC
HeoOXOAHMMBble H3MeHeHHUs, pefaKTUPyd ¢aiyl M BBIIOJJHAL AJIA Hero git add mum git rm g
OTCJIe)XHBaeMoro ¢aiia, a Iocjaefyromiasg KomaHzaa git commit --amend GepeT Ballly TeKyIIyrO
006J1aCTh II0ATOTOBJIEHHBIX U3MEeHeHUH U JlejlaeT ee CHUMOK J[JI1 HOBOI'O KOMMMUTA.

BBI TO/DKHBL OBITH OCTOPO’KHBIMH, UCII0JIb3Yys 3TOT IIpHeM, TaK KaK IIpU 3TOM H3MeHseTcd SHA-1
KOMMHTA. [I03TOMy Kak U C oIlepariiei rebase — He MSMeHSAHNTe Balll II0CI€HUNA KOMMUT, €CIH BEI
y>Ke OTIIPaBHUJIM ee B 00IIHU PeIIO3SUTOPHUH.

H3MeHeHHe COO0IEeHHI HeCKOJIBKUX KOMMHUTOB

/1151 ©3MeHeHHsI KOMMUTA, PacloJIOXKEHHOTO paHbIlle B Balllel UCTOPHUH, BaM HY>KHO 00paTUTHCI
K 6oJiee CJI0’KHBIM HHCTPYMeHTaM. B Git OTCYyTCTBYIOT MHCTPYMEHTHI [IJIT U3MeHeHUsI UCTOPUH, HO
BBl MOJKeTe HCII0JIb30BaTh KOMaHAY rebase, YTOOHI Ilepe6asvpoBaTh I'PyIIy KOMMUTOB Ty/a JKe
Ha HEAD, rme oHU OBLIM M3HAYaIbHO, BMECTO IepeMellleHUsI UX B Jpyroe mMecTo. C IOMOIIbI0
HHTEPaKTUBHOTO pe)KMMa KOMaHZBI rebase, BBl MOYKeTe OCTaHABJIMBATLCA IIOCTIE KajKA0Io
HY)KHOTO BaM KOMMUTA U U3MEHSTh CO00IIeHUs, J06aBaITh Galibl MIH [leJaTh UTO-TO JPyToe,
YTO BaM HY>KHO. BBl MOJkeTe 3allyCTUTh rebase B MHTEPAaKTUBHOM peKUMe, 106aBUB OIITUIO -1 K
git rebase. Brl JO/DKHBI yKasaTb, KaKhue KOMMHTHI Bbl XOTHUTEe HU3MEHUTh, IlepeflaB KOMaH/e
KOMMUT, Ha KOTOPBIX HY>KHO BBIIIOJTHUTH ITepebasupoBaHUe.

244



Hampumep, ecyid BBl XOTUTe U3MEHUTDH COOOIIeHHUS IT0C/IeTHUX TpeX KOMMUTOB, UJIM COOOIIeHUe
KaKOU-TO OJJTHOMY KOMMHUTY 3TOM TPYIIIIBI, TO IlepeJaliTe KaK apryMeHT KoMaHJe git rebase -i
poauTesId IIOC/IeJHEr0 KOMMUTA, KOTOPBIN BBl XOTHUTe U3MeHUTH — HEAD~2/ mm HEAD~3. MoskeT
OBITH, IIPOIIle Oy/AeT 3aIIOMHUTS ~3, TaK KaK Bbl XOTUTe U3SMEHUTH I10C/IeHIe TP KOMMUTA; HO He
3abbIBaiTe, YTO BHI, B JeICTBUTEJIbHOCTH, YKa3blBaeTe UEeTBEPTHIM KOMMHUT C KOHIIA — POAUTEJIS
TIOCJIeJHEeTO0 KOMMMUTA, KOTOPHIN Bbl XOTUTE USMEHUTh:

$ git rebase -i HEAD~3

HammoMHHUM, 4TO 9TO KOMaHZa Iepeb6asupoBaHUS — KaKAbIM KOMMMUT, BXOAAIIUN B AHalasoH
HEAD~3. .HEAD, 6yzeT M3MeHeH BHe 3aBUCUMOCTHU OT TOTO, USMEHWJIN BBl COOOIIeHHe WIM HeT. He
BKJIIOYaMTe B TaKOM ArariasoH KOMMUT, KOTOPBIN y>Ke OBLI OTIIpaBJ/IeH Ha I[eHTPaJIbHBIN cepBep:
CZIeJIaB 3TO, BBl MOJKeTe 3aIlyTaTh JPYTHUX pa3pabOTUMKOB, IIPeJOCTaBUB BTOPYI0 BEPCUI0 OTHUX U
TeX yKe U3MEeHEHUM.

BBIIIOJIHEHME 3TOM KOMaH/bl OTOGPA3UT B BallleM TeKCTOBOM peIaKTOpe CIIHMCOK KOMMHTOB, B
HallleM cjIy4dae, HallpuMep, caeiyiolee:

pick f7f3f6d changed my name a bit
pick 310154e updated README formatting and added blame
pick a5f4a@d added cat-file

# Rebase 710f0f8..a5f4abd onto 710f0f8

#

# Commands:

# p, pick = use commit

# r, reword = use commit, but edit the commit message

# e, edit = use commit, but stop for amending

# s, squash = use commit, but meld into previous commit

# f, fixup = like "squash", but discard this commit's log message

# x, exec = run command (the rest of the line) using shell

#

# These lines can be re-ordered; they are executed from top to bottom.
#

# If you remove a line here THAT COMMIT WILL BE LOST.

#
#
#
#

However, if you remove everything, the rebase will be aborted.

Note that empty commits are commented out

Ba’)KHO OTMETHTh, UTO KOMMHMTHI IIePeUHCIEHBl B IIOPSIKe, ITPOTHUBOIIOJIOXKHOM IIOPSIIKY,
KOTOPBIH BBl OOBIYHO BUUTE IIPU KCIIOJIHL30BAaHUM KOMAaHABI 10g. ECJITH BBI BBIIOJHUTE 10g, TO
YBUUTE CJIeIYIOIIIEe:
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$ git log --pretty=format:"%h %s" HEAD~3..HEAD
a5f4abd added cat-file

310154e updated README formatting and added blame
f7f3f6d changed my name a bit

ObpaThTe BHHMaHHe Ha O00OpaTHBIM IIOpPALOK. KoMmaHja rebase B MHTEPaKTHBHOM peXKHUMe
IIpeZ0CTaBUT BaM CKPHIIT, KOTOPHIM OHa Oy/leT BBIIIOJIHATh. OHa HaUHeT C KOMMUTA, KOTOPBHIU BBI
yKasajlu B KOMaHOHON cTpoke (HEAD~3) M IIOBTOPUT HM3MeHeHUs, BHECEHHbIe KaKIOU U3
KOMMMUTOB, CBepXy BHHM3. HaBepXy oTo6pakaeTcsa camMas CTapbli KOMMMT, a He caMas HOBad,
II0TOMY YTO OHa O6y/ieT II0BTOPEeHa IIePBO.

BaM He06XO[MMO M3MEHUTH CKPHUIIT TaK, UTOOBI OH OCTAaHOBHJICI Ha KOMMUTE, KOTOPBHIHA BHI
XOTUTe HU3MEHUTh. /IJI1 3TOTO M3MeHHUTe CJIOBO ‘pick’ Ha cyoBO ‘edit’ HANIPOTUB KaXKAOU U3
KOMMUTOB, IIOCJIe KOTOPHIX CKPHUIOT [IOJDKEH OCTAaHOBUTBLCSI. Hampumep, i H3MeHEHUS
COOGIIeHUS TOJIFKO TPEeTHero KOMMUTA, ©3MeHHUTe GaiiI CiIe[yIoInM 06pa3oMm:

edit f7f3féd changed my name a bit
pick 310154e updated README formatting and added blame
pick a5f4a@d added cat-file

Kor,z[a BEI COXPaHHTeE COO6IJ.[€HI/I€‘ u BBIfI,ILeTe H3 pegaxkTopa, Git IIepeMecTuT BaC K CaMOMy
PaHHEMY KOMMUTY M3 CIIMCKa M BEPHET BaC B KOMaH/IHYIO CTPOKY CO CJIeAYIOIITHM COO6m€HH€MI

$ git rebase -i HEAD~3
Stopped at f7f3f6d... changed my name a bit
You can amend the commit now, with

git commit --amend
Once you're satisfied with your changes, run

git rebase --continue

TN HHCTPYKIIUHU I'OBOPST BaM B TOUHOCTH TO, UTO HY>KHO C/I€J/IaTh. BBE,I[I/ITe

$ git commit --amend

UsmeHUTE COOGIJ_IEHI/IG KOMMUTa U BBIﬁHHTe H3 peaaKTopa. 3aTeM BBIIIOJTHUTE

$ git rebase --continue

JdTa KOMaH/ia aBTOMaTU4YeCKU IPUMEHUT [Ba OCTaBIIMeCcd KOMMHTA M 3aBepIIUTCA. EcIU BBI
usMeHure ‘pick’ Ha ‘edit’ B [pyrHX CTpPOKaxX, TO MOJKeTe IIOBTOPUTHb I3THU IIArd [JIsd
COOTBETCTBYIOIIIUX KOMMHUTOB. Kakaplii pas Git OyfeT ocTaHaBJIMBATLCHA, II03BOJIAL BaM
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HCIIPaBUTh KOMMHMT, U IIPOJOJIKUT, KOIla BBl 3aKOHYHTE.

IlepeynopsijounBaHle KOMMUTOB

Bl TakKe MOJKeTe HCII0/Ib30BaTh MHTEPaKTUBHOe IlepebasvpoBaHue I IIepeyIropsa0uYuBaHUuA
WM TIOJIHOTO yAaJieHWsI KOMMMTOB. EC/IM Bbl XOTHUTe yAaJUTh KOMMHUT “added cat-file” u
U3MEHUTH IIOPSA0K, B KOTOPOM OBLJIN BHECEHBI /1B OCTaBIIIHECS, TO BBl MOYKETEe U3SMEHUTh CKPUIIT
repe6asupoBaHUA C TAKOIO:

pick f7f3féd changed my name a bit
pick 310154e updated README formatting and added blame
pick a5f4a@d added cat-file

Ha TaKOM:

pick 310154e updated README formatting and added blame
pick f7f3fbd changed my name a bit

Korza BbI COXpaHUTeE CKPUIIT U BBIMeTe U3 peflaKTopa, Git mepeMeCTUT Ballly BeTKY Ha POAUTEIIS
9TUX KOMMUTOB, IpUMeHUT 310154e, 3aTeM f7f3fbd 1 1mociie 3TOr0 OCTAaHOBUTCA. BBI, paKTUUeCKH,
U3MEHWIHN OPSIOK STUX KOMMHTOB U IIOJTHOCTHIO yAaIuIu KoMMUT “added cat-file”.

O0beTUHEeHHEe KOMMHUTOB

C IIOMOIIFI0 UHTEPAKTUBHOTO Pe’KMMa KOMaH/IBI rebase Takyke MO>KHO 06BEHHUTH HECKOJIBKO
KOMMHUTOB B OfuH. Git [mo6aBysgeT T1I0JIe3Hble MHCTPYKIIMM B COOOIEHHE CKPHUIITA
nepe6asupoOBaHUS:

Commands:

p, pick = use commit

r, reword = use commit, but edit the commit message

e, edit = use commit, but stop for amending

s, squash = use commit, but meld into previous commit

f, fixup = like "squash", but discard this commit's log message
x, exec = run command (the rest of the line) using shell

These lines can be re-ordered; they are executed from top to bottom.
If you remove a line here THAT COMMIT WILL BE LOST.
However, if you remove everything, the rebase will be aborted.

Note that empty commits are commented out

Eciu BMecTo “pick” nim “edit” BeI ykarkeTe “squash”, Git mpMeHUT U3MeHEeHUS U3 TEeKYIIero u
IIpeAbIAyINero KOMMUTOB U IIPEJIOKUAT BaM 00beJUHUThL UX C000IeHus. TakuM 06pa3oM, ecau
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BBl XOTUTE U3 3THUX TPeX KOMMUTOB CZeJIaTh OAWH, BBl JO/DKHBI U3MEHHUTh CKPHUIIT CJIEAYIOIIUM
obpasom:

pick f7f3fbd changed my name a bit
squash 310154e updated README formatting and added blame
squash a5f4aldd added cat-file

Korza BBl CcOXpaHHUTe CKPUIT U BBIMJETe U3 pefakrTopa, Git IpUMeHUT U3MeHeHUs BCeX Tpex
KOMMHTOB U 3aTeM BepHeT Bac 06paTHO B pefaKTOp, YTOOBI BBl MOIJIM OOBeUHUTE COOOIIeHUS
KOMMHMTOB:

# This is a combination of 3 commits.
# The first commit's message is:
changed my name a bit

# This is the 2nd commit message:
updated README formatting and added blame
# This is the 3rd commit message:

added cat-file

[Tocsie coxpaHeHUs COOOIEHMs, BbI IIOJIyYUTE OJUH KOMMHUT, COZEP KAl U3MeHeHHs BCEX TPexX
KOMMHMTOB, CyII[eCTBOBABIIIUX PaHee.

Pa3soneHne KOMMHATA

PazbreHre KOMMMTA OTMEHsSeT €ero U II03BOJIIeT 3aTeM II0 YacTIM HWHJeKCUpPOBaTh U
¢HUKCHUpOBaTh U3MEHEHUs, C03/laBasi TaKUM 00pa3oM CTOJIBKO KOMMHUTOB, CKOJILKO BaM HY>KHO.
HampuMep, IIpeAIlooKUM, YTO BBl XOTUTe pasbUTh CpeJHUM KOMMHT Ha TpHU. BmMecTo ofHOIO
kommura “updated README formatting and added blame” BBl XOTHTe IOJIYYUTH ABa PasHbIX:
nepBbId — “updated README formatting”, u Bropoii — “added blame”. Bel Mo>KeTe JOOUTHCS 3TOTO,
U3MEHUB B CKPUIITe rebase -1 MHCTPYKIIMIO I pa3buBaeMoi KOMMUTA Ha “edit”:

pick f7f3f6d changed my name a bit
edit 310154e updated README formatting and added blame
pick abf4a@d added cat-file

3aTeM, KOT/ia CKpUIIT BepHeT Bac B KOMaH/IHYI0 CTPOKY, BaM HY>KHO OyZieT OTMEHUTH UHeKCallHI0
U3MeHEeHUH 3TOr0 KOMMUTA, U CO3/1aTh HECKOJIbKO KOMMUTOB Ha OCHOBeE 3TUX U3MeHeHUM. Korma
BBl COXpaHUTE CKPUIT U BBIMAETe U3 pepakropa, Git IepemMeCTHUTCS Ha POSUTesSI IIEPBOTO
KOMMHUTA B BallleM CIIHMCKe, IIPUMEHUT I1epBbIii KOMMUT (f7f3f6d), mpuMeHUT BTOpOH (310154€), 1
BepHeT BaC B KOHCOJIb. 3[1eCh BBl MO’KeTe OTMEHUTh KOMMHUT C IIOMOIILI0 KOMaHIbI git reset
HEADA, koTopasi, paKTUUEeCKHU, OTMEHUT 3TOT KOMMUT U yIaJIUT U3 UHJeKCa U3MeHeHHble Qalbl.
Terepb BBl MOKeTe [06aBJIATh B UHEKC U GUKCUpPOBaATh Qariyibl, II0Ka He CO3JaguTe TpebyeMble
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KOMMHMTHI, a TI0CJIe 3TOTO BHIIIOJTHUTL KOMAaHy git rebase --continue:

$ git reset HEADA

$ git add README

$ git commit -m 'updated README formatting'
$ git add lib/simplegit.rb

$ git commit -m 'added blame'

$ git rebase --continue

Git IpUMeHUT HoCaeJHUN KOMMUT (a5f4add) M3 CKpHUIITa, U Ballla UCTOPUS IIPUMET CJIeAYIOIIUN
BUJL:

$ git log -4 --pretty=format:"%h %s"
1c002dd added cat-file

9529157 added blame

35c¢fb2b updated README formatting
f3cc40e changed my name a bit

M cHOBa, IpH 3TOM H3MeHHJIHCh SHA-1 XeIlM BceX KOMMHUTOB B BallleM CIIKCKe, II03TOMY
ybenquTech, YTO HH OJAWH KOMMHT M3 3TOIO CIIMCKa paHee He OBUI OTIIpaBJeH B OOIUM
PeIlo3UTOPHH.

IIpoaBuHYTHIN HHCTpYMeHT: filter-branch

CylecTByeT ellle OAWH CII0COO M3MeHEHUs MCTOPUH, KOTOPBIM BBl MOJKeTe HCII0JIb30BaTh IIPHU
HeOOXOZUMOCTH HM3MEHUTH OO0JIbIIOe KOJHYEeCTBO KOMMHUTOB KaKHM-TO IIPOrpaMMHpPYeMbIM
CII0C060M — HallpuMep, USMEHUTH IJI06a/JIbHO Balll aApec 3JIeKTPOHHOM II0YTHI UK YIAIUTh Qaiiil
U3 BCeX KOMMUTOB. /lI1 3TOro CyllecTByeT KoMaHpa filter-branch, ¥ oHa MoOXKeT H3MeHATH
OoJIbIIIMe IIepHOABI Balllell MCTOPHUH, II03TOMY BBI, BO3MOYKHO, He [OJDKHBI ee MCII0JIb30BaTh
KpOMe TeX CJIydaeB, KOIZja Balll IIPOEKT ellle He CcTasl IIyOJMYHBIM U JpyIrHe JIOLHU ellle He UMeIT
Hapab0TOK, OCHOBAaHHBIX Ha KOMMHTAaX, KOTOphIe BBl COoOMpaeTech HM3MeHUThL. OmHAaKO, 3Ta
KOMaH/la MOKeT OBITH OYeHBb II0JIe3HOU. /lajiee BBl 03HAKOMHUTECH C HECKOJIBKUMHU OOBIYHBIMU
BapHaHTaMH HCIIOJIb30BaHUAMM 3TOM KOMAaH/[BI, TaKUM 00pasoM, Bbl CMOJXKETe IIOJIYYUTh
IIpeficTaBJIeHUe 0 TOM, Ha YTO OHA CII0COOHA.

Vaasenue ¢aiiyia 3 Ka>kaoro KOMMHTA

Takoe ciy4daeTcs JOBOJIBHO 4acTo. KTo-HUOyAb caydalHO 3apUKCHUpOBaAl OTPOMHBIN O6MHAapPHBIN
¢dails, HeOCMOTPUTEIBHO BBIIIOJHUB git add ., ¥ BBl XOTHUTE OTOBCIO/Y €r0 yAaJIUTh. BO3M0OXXHO,
BBI CJIy4aliHO 3aUKCHUPpOBaIX Gail, cofeprKalliiii I1apoJib, a Tellepb XOTUTe CeJaTh Balll IIPOEKT
obiiemocTynHeIM. B o6mjeMm, yruiuuty filter-branch BBI, BeposdTHO, 3aXOTHTe MCIIOJIbL30BaTh,
4TOOBI IIPUBECTH K HY>KHOMY BHY BCIO Ballly UCTOpHIO. /g yaaneHus daiyia passwords.txt us
BCel Balllell UCTOPUU Bbl MOYKETE HCII0JIL30BaTh OIIIUIO --tree-filter komanHzp! filter-branch:
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$ git filter-branch --tree-filter 'rm -f passwords.txt' HEAD
Rewrite 6b9b3cf04e7c5686a9cb838c3f36a8cbbadfc2bd (21/21)
Ref 'refs/heads/master' was rewritten

Omnnusa --tree-filter BBINIOJIHAET yKasaHHYH KOMaHZy IIOCJe IIepeKJIIUYeHUs Ha KaKAblH
KOMMMUT U 3aTeM IIOBTOPHO QUKCHUpPyeT pe3yjbTaThl. B TaHHOM IIprMepe, BBl yaajseTe Gara
passwords.txt 13 Ka)kKA0ro CHUMKa BHe 3aBUCUMOCTU OT TOTO, CYI[eCTBYeT OH WU HeT. EC/iU BbI
XOTUTe YyAaJUTh BCe CIy4alHO 3aQUKCHUPOBaHHbIE pe3epBHble KomUU (GaijoB, CO3LaHHbIE
TEeKCTOBBIM PeIaKTOPOM, TO Bbl MOKeTe BBIIIOJIHUTH HeUTO mofobHoe git filter-branch --tree
-filter 'rm -f *~" HEAD.

Bl MOJKeTe IIOCMOTpeTh, KakK Git U3MEHUT JepeBbd M KOMMUTHL, a 3aTeM y>Ke IlepeMeCTUThb
yKasaTesb BeTKU. Kak IIpaBUJIO, XOPOIIUM IIOAXOA0M OyZeT BBHIIIOJTHEHHE BCeX 3THUX JeUCTBUU B
TeCTOBOM BeTKe U, IIOCJIe IIPOBEPKHU IIOJIyUYeHHBIX pe3y/bTaTOB, YCTAaHOBKA Ha Hee yKasaTess
OCHOBHOM BeTKH. /ly11 BhINIOJIHeHUd filter-branch Ha BcexX BaIllMX BeTKaX, Bbl MOJXKETe IlepefiaThb
KOMaH/ie OIIumo --all.

VcTaHOBKA IO IHPEKTOPHH KOPHEBOMH JHPEKTOPHEH MpoeKTa

[IpeaIi0105KUM, BBl BBIIIOJIHUIN UMIIOPT M3 APYTOM CHUCTEMBbl YIIpaBJIeHUS HUCXOAHBIM KOJOM U
IIOJIyYUJI B pe3yJibTaTe IIOAJUPEeKTOPUM, KOTOPhle He UMeIT HUKAaKOro cMbIcia (trunk, tags u
TakK Jajee). Eciy BBI XOTUTE CllesIaTh HOATUPEKTOPHUI0 trunk KOpHEBOM AUPeKTOpUe I KaXK[0ro
KoMMMUTAa, KoMaHza filter-branch Mo>keT IIOMOYb BaM B 3TOM:

$ git filter-branch --subdirectory-filter trunk HEAD
Rewrite 856f0bf61e41a27326cdae8f09fe708d679f596F (12/12)
Ref 'refs/heads/master' was rewritten

Tereps Ballleli HOBOM KOPHEBOM [UPEKTOPHeEHN IIpoeKTa OYZEeT SIBJSATHCSA IIOAJepPUKTOPHS trunk.
Git TaxoKe aBTOMaTHUYeCKHU yAaJIUT KOMMHUTHL, KOTOpPbIe He 3aTparkuBaJId 3Ty II0JAUPEKTOPHIO.

I'71o6anpHOE H3MEHEeHHe aapeca 3JIeKTp0HHOﬁ II0YTHI

Ellle OAWH TUIWYHBINA CJy4all BO3HUKAeT, KOIZa Bbl 3a0bLIM BBINOJHUTH git config masa
HaCTpPOMKM CBOEr0 HMMEeHUW U ajjpeca 3JeKTPOHHOU IIOYTHI Ilepe] HavajloM paboThl, WIIH,
BO3MOJKHO, XOTUTE OTKPBITh UCXOHbIe KOZbI Balllero pabouero mpoeKTa U USMeHUTH Be3Jie afipec
Balllei pabouell 3JIeKTPOHHOM II0YTHI Ha IIepCOHAJIbHBIN. B It060M cilyyae BBl MOKeTe U3MEHUTH
ajipec 3JIEKTPOHHBIN IIOYTHI Cpa3y B HECKOJIBKUX KOMMHUTAX C ITIOMOIIb0 KoMaHAb! filter-branch.
BBl TOJDKHBI OBITH OCTOPO>KHBI, UTOOBI U3SMEHUTH TOJILKO CBOU ajpeca 3JIeKTPOHHOM II0YTHI, I
9TOTO UCHOJIL3YUTE OIIITHIO0 --commit-filter:
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$ git filter-branch --commit-filter
if [ "$GIT_AUTHOR_EMAIL" = "schacon@localhost" ];

then
GIT_AUTHOR_NAME="Scott Chacon";
GIT_AUTHOR_EMAIL="schacon@example.com";
git commit-tree "$@";

else
git commit-tree "$@";

fi' HEAD

JTa KOMaH[a IIPOMeT II0 BCeM KOMMMUTAM M YCTAaHOBUT B HHUX Balll HOBBIM ajapec. Tak Kak
KOMMMUTEI cofiep>KaT 3HaueHUs SHA-1 Xelreii UX popuTesieli, sTa KoMaHzia u3MeHseT SHA-1 xerr
Ka)k[[or0 KOMMUTa B Balllell UCTOPUU, a He TOJbKO TeX, KOTOpPhble COOTBETCTBOBAJIU ajpecam
9JIEKTPOHHOM IIOYTHL.

PackpreIiTHe TalH reset

[leper TeM, KakK IlepedTU K 6oJiee CIlelTUaJW3UPOBAHHBIMU YTHUJIUTAM, JaBauTe IIOTOBOPUM O
reset U checkout. 3TH KOMaHBI KaKyTCs CaMbIMU HEIIOHATHBIMU U3 BCeX, KOTOpble ecTh B Git,
KOIZla BBl B IIEPBBIM pa3 CTaJIKKUBaeTechb C HUMH. OHHM [lejlal0T TaK MHOIO, YTO IIOIIBITKH IIO0-
HaCTOLIleMy UX IIOHATh U IIPaBUJILHO UCIIOJIb30BaTh KayKyTcd 6e3HaiesKHBIMU. /[JI TOT0, YTOOBI
BCE JKe IOCTUYb 3TOr0, MBI COBETYeM BOCII0/Ib30BATHCS IIPOCTOM aHAIOTHeH.

Tpu nepena

PasobpaTbcsa ¢ KoMaHJaMu reset u checkout OyzmeT mpolle, ecJid cyUTaTh, YyTo Git yIpaBisgeT
COJIEP’KUMBIM TpeX PasIUYHbIX JlepeBbeB. 37ecCh 107 “AepeBoM” Mbl IIOHUMaeM “Habop ¢aiyioB”,
a He CIlelIMaJbHYI0 CTPYKTYPY JaHHBIX. (B HEKOTOPBIX Cay4yasX UHIEKC BeJleT cebsl He COBCEM Tak,
KaK JlepeBo, HO /I HAIlIUX TeKYIIIUX I1eJIel ero IIPOoIle IIPeCTaB/JIATh UMEeHHO TaKHUM.)

B cBOUX 0GBIYHBIX OIlepaIriusix Git yrpassisgeT TpeMs fepeBbsIMU:

JepeBo HasHaueHue

HEAD CHUMOK I10C/Ie/fHEer0 KOMMUTA, POSUTEJIb CIELYIOIIero
NHpexc CHUMOK CJIeIyIOIlero HaMeueHHOT0 KOMMUTA
Pa6ounti KaTtasor [Tecounuia

HEAD

HEAD - 3T0O yKasaTesb Ha TeKYIIYI BeTKYy, KOTOpas, B CBOI Oouepelb, ABJILeTCAd yKasaTejeM Ha
IIOCJIeTHUN KOMMHUT, CIeJaHHBIA B 3TOM BeTKe. JTO 3HayuT, uyTo HEAD 6yneT poauresieM
CJIeAYIOIIero CO3ZaHHOro KoMMmwuTa. Kak mpasBuio, camoe 1pocroe cuuraTb HEAD CHUMKOM
Balllero mocjaegHero KOMMHUTA.

Ha camoMm feje, IOBOJILHO JIETKO YBH[ETh, UTO IIpe/cTaBjsieT M3 ceOsl 3TOT CHUMOK. Hripke
IIpUBeJIeH IIpUMep II0OJy4eHUs COJepKMMOT0 KaTajora ¥ KOHTPOJIBHBIX CYMM [ Ka’KZ0Io
¢dariia B HEAD:
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$ git cat-file -p HEAD

tree cfda3bf379e4f8dba8717dee55aab78aef7f4daf
author Scott Chacon 1301511835 -0700
committer Scott Chacon 1301511835 -0700

initial commit

$ git 1s-tree -r HEAD

100644 blob a906cb2a4a904a152... README
100644 blob 8f94139338f9404f2... Rakefile
040000 tree 99f1a6d12cb4b6f19... 1ib

Komangpe!l cat-file m ls-tree gBiagroTca “ciay>ke6HBIMU” (plumbing) KoMaHaMH, KOTOpPBIE
HUCIIOJIB3YIOTC BHYTPHU CHUCTEMBI M He TpeOyITCA IIPU e)XKeJHeBHOM paboTe, HO OHU IIOMOTal0T
HaM pas3obpaThcs, YTO Ke IIPOUCXOAUT Ha CaMOM JieJle.

Nupexc

WHIeKC — 3TO Balll CJIEAYIONHI HaMeUYeHHbIH KOMMUT. MBI TaK)Ke YIIOMUHAJIH 3TO IIOHSTHE KakK
“06J1aCTh IIOJTOTOBJIEHHBIX U3MeHeHUU” Git — To, uyTo Git mpocMaTpHUBaeT, KOrjia Bbl BBIIIOJHSIETE
git commit.

Git 3arosiHsIeT MHJEKC CIIMCKOM H3HAYaJIbHOTO COZEP>KMMOT0 BceX (aiiyioB, BHITPY)KEHHBIX B
IIOCJIeTHUM pa3 B Balll paboyuil KaTaJIor. 3aTeM Bbl 3aMeHsieTe HEKOTOPhbIe U3 TaKUX (aiIoB UX
HOBBIMHM BepCHSIMHM U KOMaHZa ‘git commit’ mpeo6pa3yeT HU3MeHEHHsI B JIepeBO [JI1 HOBOTO
KOMMHUTA.

$ git 1s-files -s

100644 a906cb2a4a904a152e80877d4088654daaddc859 @  README

100644 8f94139338f9404f26296befa88755fc2598c289 @  Rakefile

100644 47c6340d6459e057871644c2447d2595f5d3a54b @ 1ib/simplegit.rb

HOBTOpI/IM, 30€Chb MBI HUCIIOJIb3yeM CJIy>K€6HYIO KOMaHAY 1S-f1.195, KOTOpasd ITOKa3bIBaA€T BaM, KaK
BBITVIAOUT cemyac Balll HHIEKC.

TeXHUUECKH, UHIEKC He SBJIIeTCS IPeBOBUIHOMN CTPYKTYPOH, Ha CaMOM JieJie, OH peaIi30BaH KakK
okaTell crimcok (flattened manifest) — HO I HAIIUX IieJled TaKOTO IIpeJiCTaBJIeHUsT OyjeT
IOCTaTOYHO.

Paoouwmnii KaTtasior

HakoHell, y Bac ecTb paboyuil KaTaJOI. /lBa JAPYrHUX JiepeBa COXPAHSIT CBOe COZLEpPKUMOe
9¢0PeKTUBHBIM, HO HeyAOOHBIM CcIocoboM BHYTpU Karajsora .git. Pabouumit Karasor
pacriakoBbIBaeT UX B HaCTOAIMe QalIbl, YTO YIIPOIAeT AJjI Bac UX pefaKTUpoBaHue. CuuTauTe
Pabounii KaTasior mecouHuiie, rjie Bbl MOKeTe OIIpob60BaTh U3MEHEeHUs Iiepe] UX KOMMUTOM B
HUH/JIeKC (06J1acTh ITOATOTOBJIEHHBIX U3MEHEeHUN) U 3aTeM B UCTOPHIO.
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$ tree

—— README
—— Rakefile
L—— 1ib
L—— simplegit.rb

1 directory, 3 files

TexHOJIOrHYeCKHI IpoLece

OcHOBHOe IIpefHasHaueHHe Git — 3TO coXpaHeHHe CHHUMKOB II0C/Ie/IOBAaTEIbHO YJIYUIIalOIINXCS
COCTOSTHUH Balllero IIPOoeKTa, IIyTeM yIIpaBJIeHUs 3TUMHU TPeMsI lepeBbSIMHU.

Working

Directory 13t

Checkout the project

Stage Files

JlaBaiiTe pacCMOTPUM 3TOT IIPOIIECC: IIYCTh BHI II€pPelll/IM B HOBBIM KaTaJIOl, COAep Kalllui OJuH
¢darin. /laHHYIO Bepcuro 3aToro ¢ama OyzeM HasblBaThb V1 U H3o0pakaTh TOJYOBIM ITBETOM.
BrirmostTHUM KOMaHAy git init, KoTopas cos3zmacT Git-pernosuTopui, y KoToporo cceliika HEAD 6yzmer
yKasbIBaTh Ha ellle HeCYIleCTBYIOIIYI0 BETKY (master I10Ka He CyIlleCTBYeT).
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HEAD

Git Repository

HEAD Working

Directory

file.txt
vl

Ha maHHOM 3Tarre TOJIBKO JiepeBo Pabouero KaTasiora coep>XUT JaHHBIE.

Ternmeps MBI XOTUM 3aKOMMUTHUTH 3TOT Qaiiy, I03TOMY MBI UCII0JIb3yeM git add [j1g KOIIMPOBaHUA
cozep>xumMoro Pa6ouero Karasiora B TH/eKc.
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HEAD

Git Repository

HEAD Working

Directory

file.txt file.txt
vl vl

git add

3aTeM, MBI BBIIIOJIHSIEM KOMaHJy git commit, KoTopasi coxpaHseT cofiepKuMoe HMHeKkca Kak
Heu3MeHseMbIll CHHUMOK, C03/jlaeT 00beKT KOMMHTA, KOTOPBIM yKasblBaeT Ha 3TOT CHUMOK, U
06GHOBJISIET master Tak, UYTOOBI OH TOKe YKa3bIBaJl HA 3TOT KOMMHUT.
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HEAD

eb43bf8

file.txt
vl

Git Repository

HEAD 'n'.-'OFking
Directory
eb43bf8
file.txt file.txt file.txt
vl vl vl

git commit

Ecyim ceffuac BBIIIOJIHUTB git status, To MBI He YBUJUM HUKaKUX U3MeHEHUH, TaK KaK BCe TPHU
ZiepeBa OMHAKOBEIE.

Teneph MBI XOTUM BHECTU M3MeHeHUs B Gpaiiyl U 3aKOMUTHUTD ero. MBI IIpoiieM yepe3 BCE TY Ke
IIpoIielypy; CHavasa Mbl OTpeJjakKTUpyeM ¢aliyl B HalleM paboueM KaTasore. /laBaliTe HasbIBaTh
9Ty Bepcuio ¢paiiyia v2 1 0603HaYaTh KPpaCHBIM I[BETOM.
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HEAD

eb43bf8

file.txt
vl

Git Repository

HEAD

eb43bf8

file. txt
vl

file.txt
vl

Working

Directory

file.txt
v2

edit file

Ecou ceiyac Mbl BBIIIOTHUM git status, To yBUAauM, uTo $alyl BhIfleJIeH KpacHBIM B pasfjese
“M3MeHeHUs, He IIOATOTOBJIEHHBIe K KOMMMTY”, TaK KaK ero IipejacraBjeHus B HHekce u
Pabouem KaTasiore pa3juyHbL. 3aTeM MbI BBIIIOJIHUM git add 7y aTOro Qaiiyia, 4ToO6bI IIOMECTUTH

ero B HzeKcC.
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HEAD

eb43bf8

file.txt
vl

Git Repository

HEAD Working
Directory
eb43bf8
file.txt file.txt file.txt
vl v2 v2

git add

Ecoi cefiuac MBI BBIIIOJTHUM git status, To yBUIUM, 4TO 3TOT $aiiy BhIiejleH 3eJIeHbIM IIBETOM B
paszgesie “Mi3sMeHeHUs, KOTOpPhIe OyAYT 3aKOMMUYeHB!”, TaK KaK MHaekc 1 HEAD pa3jiU4HBI — TO
eCTh, HAIll CJIeAYHIIWM HaMeUeHHBIM KOMMHT Celyac OTJIMYaeTcsa OT Halllero II0CJIeJHEro
KoMMUTAa. HaKoHeI, MBI BBIIIOJTHUM git commit, YTOGBI OKOHYATEJIbHO COBEPIIUTH KOMMUT.
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HEAD

eb43bf8 9e5eba4d

file.txt ™ file.txt
vl v2

Git Repository

HEAD Working
Directory
9e5ebad
file.txt file.txt file.txt
v2 v2 v2

git commit

Ceityac KOMaH/Ia g'l t status He MoOKa3wkIBaeT HHUUETO, TaK KaK CHOBA BCe TPH JiepeBa OJXHAKOBEIE.

[lepekoueHre BeTOK M KJIOHHUPOBaHHE IIPOXOAAT 4Yepe3 IIOXOXKMM Iipomlecc. Korma BBI
nepexsrovaerech (checkout) Ha Berky, HEAD HaunHaeT Tak’Ke yKasblBaTh Ha HOBYIO BETKY, Balll
HHjeKkc 3aMellaeTcss CHUMKOM KOMMUTA 3TOM BeTKH, U 3aTeM cofilepkuMoe HHekca KOIUpyeTcs
B Ba1l Pa6ouuii KataJor.

HasHaueHue reset
KOMaH,ZLa reset craHOBUTCH 60J1ee HOHHTHOfI, ec/JInx paCCMOTpeTI:. ee C yT{eTOM BBIITIIe3JI02KEHHOTIO.

B creAywImux IIpUMepax IIPeAIloNIo’KUM, YTO MBI CHOBa wu3MeHmaIH o¢ain file.txt u
3aKOMMUTHJIM €T0 B TpeTUH pa3. Tak UTO Hallla UCTOPUS Tellephb BRIVISIAUT TaK:
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HEAD

eb43bf8 9e5eba4d 38eb946
file.txt [ file.txt [ ] file.txt
vl v2 v3

Git Repository

HEAD 'l'.IIO r‘king
Directory
38eb946
file.txt file.txt file.txt
v3 v3 v3

JlaBaiiTe Tellepb BHUMATEJbHO HPOCJAEIUM, YTO MMEHHO IIPOMCXOAUT IPU BBHI30Be reset. JTa
KOMaH/ia IIPOCTHIM U IIpe/iCKa3dyeMbIM CIIOCOO0M yIIpaBJIgeT TpeMs JAepPeBbsIMH, CYIeCTBYHOIIUMU
B Git. OHa BBIIIOJTHAET TPU OCHOBHBIX OII€paIyu.

ITar 1: Ilepemernenue HEAD

IlepBoe, 4TO czesaeT reset — IlepeMecTHUT TO, Ha 4yTO ykasbiBaeT HEAD. O6paTuTe BHHMaHUE,
nsMmensercs He caM HEAD (4TO IIpOMCXOJWT IIPH BBIIIOJHEHWM KOMaHABI checkout); reset
IepeMelliaeT BeTKY, Ha KOTOpyro ykasbiBaeT HEAD. Takum obpasoMm, ecsii HEAD ykasbsiBaeT Ha
BeTKy master (TO eCThb BBI ceiiyac paboTaeTe ¢ BETKOM master), BBIIIOJIHEHHWEe KOMaH/ABI git reset
9e5eba4d cmesmaeT Tak, 4To master OyzeT yKa3blBaTh Ha 9e5ebad.
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HEAD

eb43bf8 9e5eb6a4d 38eb946
file.txt [ file.txt ™ | file.txt
vl V2 v3

Git Repository

HEAD 'n'.-'Dr'king
Directory
9e5ebad
file.txt file.txt file.txt
v2 v3 v3

git reset ——soft HEAD~

He Ba’KHO ¢ KaKUMH OIIIUIMHU BbI BHI3SBAJIU KOMaHAy reset ¢ ykasaHuem Kommuma (reset Taxoke
MOZKHO BBI3BIBATh C YKa3aHUEM HYTI/I), OHa BCerga 6y,ZL€T IIBITAaTHCA CIIEPBA CAeJIaTh ,I[&HHBIﬁ Iar.
HpI/I BBI3OBe reset --soft Ha 3TOM BBIITIOJIHEHME KOMAaH/Ibl 1 OCTAHOBUTCS.

Terepp B3IITHUTE Ha JUarpaMmy U IIOCTapanTech pa3obpaThbCsd, YTO CAYYUIOCH: GaKTUUEeCKU
OblJIa OTMeHeHa IIocjaeqHsIsd KoMaHaa git commit. Korma BeI BeIllOJIHSETe git commit, Git co3gaer
HOBBIM KOMMUT M IlepeMelllaeT Ha HEro BeTKYy, Ha KOTOpPylH ykKasepiBaeT HEAD. Eciu BBl
BhINIOJTHseTe reset Ha HEAD~ (pogutesst HEAD), To BHI IlepeMelllaeTe BETKY Tyja, Ille OHA ObLiIa
paHbllle, He U3MeHsIs IIpYU 3TOM HU MHieKc, HU Pa6ounii KaTasior. Bel MokeTe 06HOBUTH MHIEKC U
CHOBa BBINIOJIHUTHL it commit, TaKkuM o0O6pa3oM [0O6MBasCh TOTO >Ke, YTO [esaeT KoMaHma git
commit --amend (cMoTpHUTe M3MeHeHUe I10C/IeJHET0 KOMMMUTA).

IITar 2: O6HoBJIeHne HHAeKca (—-mixed)

3aMeTbTe, eCcId ceiiyac Bbl BBIIIOJIHUTE git status, TO yBHUAWTe OTMeUYeHHBbIE 3eJIeHbIM IIBETOM
usMeHeHUsa Mexxay MHmgekcoM 1 HOBEIM HEAD.

CnepyromymM, 4To cfesaeT reset, OyzeT oOHOBJIeHHe HHeKca COZEP)KHMBEIM TOTO CHHMKAa, Ha
KOTOpPBIY yKassiBaeT HEAD.
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HEAD

eb43bf8 9e5e6ad 38eb946
file.txt [ file.txt [ | file.txt
vl V2 v3

Git Repository

HEAD 'n'.JDr'king
Directory
9e5ebad
file.txt |—™ ™| file.txt file.txt
v2 v2 v3

git reset [-—mixed] HEAD~

Ecru BBl yKas3ajJH OIIHUI0O --mixed, BBIIIOJTHEHHEe reset OCTAaHOBHUTCSI Ha 3TOM Imare. Takoe
TIOBeJIeHHe TaKyKe UCII0Ib3yeTCs 10 YMOJUaHUI0, II03TOMY €CJIM BBl He YKa3aJIl COBCEM HUKAaKUX
oy (B HameM ciaydae git reset HEAD~), BBIITOJTHEHHE KOMAaHBI TAaK)KE OCTAHOBHUTCS Ha 3TOM
Iare.

CHOBa B3IVITHUTE Ha [UarpaMMy MU IIOCTapalTech pasobpaThCsd, UTO IIPOM3OIILIO: OTMEHEH He
TOJILKO Balll IIOCJIEHUM commit, HO TakKe B 0obas ieHue 8 uHOeKC Bcex GamoB. BbI OTKaTHUIUCH
HasaJ 10 MOMeHTa BBIIIOJIHeHUs KoMaH/ git add m git commit.

IIIar 3: O6HoB/IeHHe Padouero Karasiora (--hard)

TpeTne, uTo ceaeT reset — 9To IpuBeieHUe Ballero Pa6ouero Karasora K ToMy ke BHAY, UYTO U
HHpaekc. Ecoiy BB UCIIOJIB3YeTe OIIUI0 --hard, TO BRIIIOJIHEHHE KOMaH/bI OyeT IIPOAOJ/DKEHO 10
9TOrO I1ara.
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HEAD

eb43bf8 9e5eba4d 38eb946

file.txt [ file.txt ™ file.txt
vl v2 v3

Git Repository

HEAD Working
Directory

9e5ebad

file.txt |=™ P file.txt |— ™| file.txt
v2 v2 v2

git reset ——hard HEAD~

JaBariTe pasbepeMcs, YTO ceWdac CIYy4YHJIOCh. BBl OTMEHHJIM Ball IIOCAETHUU KOMMHMT,
pe3ysbTaThl BBIOJIHEHUS KoMaHA git add u git commit, a TakKe Bce U3MeHEHUs, KOTOpPbIe BbI
cllesiasid B paboueM KaTaJiore.

Ba’KHO OTMETUTBH, UTO TOJILKO yKasdaHUe 3TOro ¢uara (--hard) mesraeT KoMaHAy reset oIracHOMH, 3TO
OJJMH M3 HEMHOI'HX CJIy4aeB, Korga Git ZeMCTBUTeJIbHO yassdeT faHHble. Bce ocTaJbHble BBISOBBI
reset JIerKO OTMEHHUTb, HO IIpHM YKasaHUM OIIUH --hard KOMaHJa IIPHUHYAUTEIHHO
IepesanuceiBaeT ¢paibl B Pabouem Karasore. B JaHHOM KOHKPETHOM CjIydae, BepCHs V3 Halllero
¢daiiza BCé elle ocTaeTcd B KOMMHTe BHYTPU 6as3hbl JaHHBIX Git U MBI MOKeM BepHYThH ee,
IpocMaTpuBad Halll reflog, HO ecjiM BBl He KOMMUTHIIM 3Ty BepcHIo, Git IrepesamnuieT ¢pauia U ee
yoKe HeJIb3d 0y/1eT BOCCTAHOBUTh.

Pe3rome

KoMaHza reset B 3apaHee OIpe/leJIeHHOM TIIOps/Ke Ilepe3alMchiBaeT TpU JepeBa Git,
OCTaHaBJIUBAsICh TOI/IA, KOTZIA BBI €M CKajKkeTe:

1. IlepeMelriaeT BeTKyY, Ha KOTOpYIo ykaseiBaeT HEAD (ocmaHasaugaemest Ha 3mom, ecau yKasaHa
onyus --soft)

2. JlesaeT MHAEKC TakuM XKe Kak U HEAD (ocmanasausaemcst HA amom, ecau He yKa3zaHa onyus

263



--hard)

3. Jemaet Pabouwnit KaTasor TakuM >ke KakK U MHIEKC.

Reset c ykazaHueM IIyTH

OcHOBHOU popme KOMaHABI reset (6e3 omrui --soft U --hard) BBl TakKe MO’KeTe IlepeJaBaTh
IIyTh, C KOTOPBIM OHa OyZeT ollepupoBaTh. B aTOM ciy4ae, reset IIPOIIYCTUT IIepBBIM IIal, a Ha
OCTaJIbHBIX OyzieT paboTaTh TOJIBKO C YKasaHHBIM ¢aiyioM WU HabopoM ¢aiinoB. [IepBBIN IIar
IIpoIryckaetcs, Tak Kak HEAD gBiisgeTcs yKasaTesleM M He MOJKeT CChLIaThbCd YaCTUYHO Ha OJHMH
KOMMMT, a 4YaCcTU4YHO Ha jpyrod. Ho MHpexkc u Pabouuii KaTasor mo2cym OBITH H3MeHEHBI
YaCTUYHO, II03TOMY reset BBIIIOJIHAET IIaru 2 U 3.

HTak, IIpeIio0KUM Bbl BBIIIOJIHUIN KOMaHAy git reset file.txt. 3Ta popma 3amucu (Tak Kak
BBl He yKasaaud HU SHA-1 KOMMHTa, HHU BeTKy, HHU OIIMHU --soft mim --hard) gBigerca
COKpalleHueM i git reset --mixed HEAD file.txt, KoTopas:

1. IlepeMelriaeT BeTKY, Ha KOTOpPYy0 yKassiBaeT HEAD (6ydem nponywieHo)

2. Jlenaet MHeKc TakuM ke Kak 1 HEAD (ocmaHogumcs 30ecy)

To ects, pakTHUeCcKH, OHa KonupyeT ¢paitn file.txt 3 HEAD B HzeKc.

264



HEAD

eb43bf8

file.txt
vl

Git Repository

HEAD Index 's'.Jor'king
Directory

eb43bf8
file.txt | file.txt file.txt
vl vl v2

glit reset file.txt

3To co3naeT apdeKT ommeHbl uHOekcauyuu ¢aiia. Ecu BBl IIOCMOTPUTe Ha JUarpaMMbl 3TOH
KOMaH/Ibl ¥ KOMaH/pI git add, To yBUAWTe, UTO UX JeMCTBUS IPSIMO IIPOTUBOIIOJIOKHBIE.
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HEAD

eb43bf8

file.txt
vl

Git Repository

HEAD working
Directory
eb43bf8
file.txt file.txt | gu| file.txt
vl v2 v2

git add file.txt

VIMeHHO I03TOMY B BBIBOZE git status mpezaraeTcs UCIIOJIH30BaTh TaAKYI0 KOMaHJY [T OTMEHBI
uHeKkcanuu ¢paiia. (CMoTpuUTe IIOAPOO6HOCTU B OTMeHa II0/ITOTOBKY daria.)

MEbI JIeTKO MO>KeM 3acTaBUTH Git “6paTh fgaHHble He M3 HEAD”, ykasaB KOMMMT, K3 KOTOPOIO
HY>KHO B35ITb BepCHUI0 3TOro ¢aria. /ji1 3TOro Mbl JO/DKHBI BBIIIOJIHUTH CJIefiyrolnee git reset
eb43bf file.txt.
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HEAD

eb43bf8 9e5eba4d 38eb946

file.txt [ file.txt ™ file.txt
vl v2 v3

Git Repository

HEAD Working
Directory
38eb946
file.txt file.txt file.txt
v3 vl v3

git reset eb43 —— file.txt

MO>XHO CcuuTaTh, 4TO, paKTUUeCKH, Mbl B Pabouem Karasiore BepHyJIM cofepKuMoe daiia K
Bepcuu V1, BRIIIOJTHUIIU 19 Hero git add, a 3aTeM BepHYJIH COJlepKUMOe 06paTHO K Bepcuu v3 (B
JIEVICTBUTEJILHOCTH BCe 3TH IlIaTrd He BBIIIOJIHSAOTCSI). EC/IM ceriuac Mbl BBIIOJITHUM git commit, TO
OyoyT cOXpaHeHbl U3MeHeHUs, KOTOphble BO3BpalljalT ¢pailyl K Bepcuu vl, HO IIpu sToM pailil B
Pabouem KaTasiore HUKOITIa He BO3BPAIIlAJICSI K TAKOM BEPCUU.

3aMeTuM, UTO KaK U KoMmaHje git add, reset MOXXHO yKasbIBaThb OIIINIO --patch 11 OTMeHBI
UHJIEKCAlIUU YacCTU cofep>KuMoro. TakuM croco60M BBl MOKeTe H30HMpaTeJbHO OTMEHSTH
UHJIeKCAITUI0 TN OTKAThIBAaTh U3MeHeHUs.

Ci1iussHue KOMMUTOB

ﬂaBafITe IIOCMOTPHM, KaK, HCIIOJIb3yd BBIINIEHU3/JI0OKEHHOE, CAe/JlaTh KOe-dTO HWHTEPeCHOEe -—
C/IMdHH e KOMMUTOB.

JloIyCTHUM, ¥ Bac eCTh II0CJIe[0BATEIbHOCTh KOMMUTOB C COOOIIIeHUSIMU BUA “yIiCc.”, “B paboTe” u
“1103a06bLT 9TOT Qaiiyr”’. BBl MOKeTe HCII0JIb30BaTh reset 11 TOro, YTOOHI IIPOCTO U OBICTPO CIUTH
UX B ofvH. (B O6beHeHe KOMMUTOB IIPeZCTaBJIeH IPYIroM CIIoco6 cesaTh TO K€ caMoe, HO B
JaHHOM IIpUMepe IIPOoIlle BOCIIOJIL30BaThCA reset.)
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[IpeArIososKuM, y Bac ecThb IIPOEKT, B KOTOPOM II€PBBI KOMMUT COJEPIKUT OAUH (ailyl, BTOPOH
KOMMHUT [006aBjseT HOBBIM (alyl U H3MeHSeT IIEPBBIM, a TpPeTUi KOMMHT CHOBAa HU3MEHSET
IepBbIA Qaii. BTopo KOMMMT OBLI CHeJlaH B IIpoliecce paboThl M BBl XOTHUTE CJIUTH €ro CO

CJIETYIOIITHM.

HEAD

eb43bf8 9e5ebad 38eb946

file-a.txt vl |=a— file-a.txt v2 |g | file-a.txt v3

file-b.txt v1 file-b.txt v1

Git Repository

HEAD '-'_Jor‘klng
Directory
38eb946
file-a.txt v3 file-a.txt v3 file-a.txt v3
file-b.txt vl file-b.txt vi1 file-b.txt v1

Bbl MOJKeTe BBIIIOJHUTH git reset --soft HEAD~2, uTo6bl BepHYTh BeTKy HEAD Ha KaKOMW-TO U3
IIPEeIbIAYIIMX KOMMUTOB (Ha [IepBhI KOMMMUT, KOTOPBIX BBl XOTUTE OCTaBUTh):
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HEAD

eb43bf8

file-a.txt vl

Git Repository

9e5eba4d

file-a.txt v2

file-b.txt vl

38eb946

file-a.txt v3

file-b.txt vl

HEAD

eb43bf8
file-a.txt vl

file-a.txt v3

file-b.txt vi1

Index working
Directory

file-a.txt v3

file-b.txt v1

git reset ——soft HEAD~2

3aTeM IIPOCTO CHOBA BBIIIOJIHUTE git commit:
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HEAD

68aef35

file-a.txt v3

file-b.txt vl

eb43bf8 9e5eba4d 38eb946

file-a.txt vl |=u—— file-a.txt v2 |g | file-a.txt v3

file-b.txt vl file-b.txt vl

Git Repository

HEAD Index Working
Directory
eb43bf8
file-a.txt v3 file-a.txt v3 file-a.txt v3
file-b.txt v1 file-b.txt vl file-b.txt v1

git commit

Termepp BBI MOXKeTe BHJeTb, YTO Ballla “QOCTHOKHUMAass” HCTOPUSA (MCTOPHUA, KOTOPYI0 BEBI
BIIOCJIE/ICTBUM OTIIPaBHUTE Ha CepBep), ceryac BBIVIAAUT TaK — y BaC eCTh IIePBBIA KOMMUT C
¢dariiioMm file-a.txt Bepcum vl, U BTOPOU, KOTOPHIN M3MeHseT ¢aiiy file-a.txt mo Bepcuu v3 u
nJob6asirger file-b.txt. KoMMuTa, KOTOPBIH cofeprKa Gpail BepCUHU V2 He 0CTaIOCh B UCTOPHH.

CpaBHeHue c checkout

HakoHeI1, BBl MO>KeTe 3aZlaThCsl BOIIPOCOM, B UeM >Ke COCTOUT OTIUUMe Mexnay checkout u reset.
Kak u reset, koMaHzia checkout ympaBisieT TpeMs lepeBbIMH Git, 1 Takoke ee II0Be/leHHe 3aBUCUT
OT TOTO YKa3aJI! JIX BbI ITyTh /10 paiiya UIH HeT.
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be3 yka3aHUs OyTH

Komanpga git checkout [branch] oueHnb moxoxa Ha git reset --hard [branch], B mporjecce ux
BBIIIOJTHEHUS BCe TPU JlepeBa U3MEHSITCS TaK, YTOOBI BBIIVISAEeTh KakK [branch]. Ho Mexxay aTUMU
KOMaH/IaMHU eCTb JIBa Ba>KHBIX OTJIMUHS.

Bo-iepBBIX, B OTJIMuMe OT reset --hard, komaHga checkout Gepe’kKHO OTHOCUTCI K pabouemy
KaTaJIOTy, W IIPOBEpsIeT, UTO OHA He TporaeT ¢aibbl, B KOTOPHIX €CTh H3MEHeHUs. B
IeHdCTBUTEILHOCTH, 3Ta KOMAaH/a ITOCTYIIaeT HEMHOTO YMHee — OHa IIBITAETCS BBINOJHUTH B
PaboueM KaTajiore IIpocThle CIUSHUS TaK, YTOOBI Bce $aiiIbl, KOTOpPbIE Bl He U3MEHSUIH, ObLITH
06HOBJIeHBl. C Ipyrod CTOpPOHBI, KOMaHJa reset --hard mpocTo 3aMeHsIeT BCE IEJIUKOM, He
BBITIOJTHSISI IIPOBEPOK.

BTopoe BakHOe OT/IMYME 3aKJ/JIIOYAeTCsd B TOM, KaK 3TH KOMaH/bl 00HOBIAI0T HEAD. B To Bpemsa
Kak reset repeMeliaeT BeTKy, Ha KOTOpyr yKasbiBaeT HEAD, koMaHa checkout IepemMerriaeT camMm
HEAD Tak, 4T0o065bI OH yKa3blBaJl Ha IPYI'YI0 BETKY.

Harmpumep, IIycTh y HaC eCTh BeTKU master U develop, KOTOpbIe YKa3bIBAOT Ha pasHble KOMMUTHI 1
MBI ceifiyac HaxomuMcsd Ha BeTKe develop (To ectb HEAD ykaseiBaeT Ha Hee). ECJIM MBI BBIIIOJTHUM
git reset master, cama BeTKa develop CTaHET CChLIATHCA Ha TOT K€ KOMMMT, UTO U master. ECii MbI
BBIITOJIHUM git checkout master, To develop He mu3meHHUTCs, HO u3MeHuTcd HEAD. OH cTaHeT
YKasbIBaTh Ha master.

HTak, B 060uX ciay4dadax Ml ItepeMelriaeM HEAD Ha KOMMUT A, HO Ba)KHOe OTJIMYHE COCTOUT B TOM,
Kak MBI 9TO fiesiaeM. KomaHia reset IlepeMecTHT TakyKe UM BETKY, Ha KOTOpYIO yKasbpiBaeT HEAD, a
checkout mepemeriaet Tosbko cam HEAD.
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develop

HEAD commit A --— commit B

after reset
develop

commit A --=— commit B

before command

master

develop

commit A -=— commit B

after checkout

C ykasaHueM IIyTH

Apyro# crioco6 BBIIIOJHUTE checkout COCTOMT B TOM, YTOOBI yKasaTh IIyTh 40 ¢aiia. B aTOM
ciy4dae, Kak U I KoMaHabl reset, HEAD He mepemelnaeTcd. 3Ta KOMaHJa KakK U git reset
[branch] file obHOBJisieT ¢alsl B HHAEKCe BepCHer W3 KOMMMTA, HO JIOIOJHUTEIHLHO OHa
0o6HOBJIsIeT U ¢aiyl B paboueM Kartasiore. To ke caMmoe cpesajsia 661 KoMaHza git reset --hard
[branch] file (ecsm GBI reset MOXXHO OBLIO GBI TaK 3aIlyCKaTh) — 3TO Heb6e30I1aCHO I paboudero
KaTaJsora u He riepeMelriaeT HEAD.

Taxoke Kak git reset u git add, komaHga checkout IIpUHUMAaET OIIIMUIO --patch I TOTO, UTOOBI
I103BOJIUTh BaM U30MpaTeJbHO OTKaTUTh U3MEHUS COZep KUMOro ¢paiia 110 YacTIM.

3aKJIroueHue

Ha,qemcr;, BBI paSOGPaJII/ICI: C KOMaHHOﬁ reset ¥ MO’KeTe ee CIIOKOMHO HCIIOJIb30BaTh. Ho,
BO3MO>KHO, BBl BCE €lje HEeMHOIO IIyTaeTeChb, YeM HMMEHHO OHa OT/IMYaeTCda OT checkout, 1 He
3alIOMHHJIN BCEX ITPaBUJI, UCIIOJIb3YEMBIX B PA3/IMYHBIX BapHMaHTaXx BEI30Ba.

Huxe 1mpuBefsieHa ImaMsATKa TOIO, KaK 3TH KOMAaH/bl BO3JEMCTBYIOT Ha KajK[oe U3 JepeBbeB. B
crosibire “HEAD” ykassiBaeTcd “REF” ecsiv aTa KOMaH/ia IiepeMelliaeT CChUIKY (BETKY), Ha KOTOPYO
HEAD ykasbiBaeT, U “HEAD” ecsiu mepeMerjaeTcd Toabko cam HEAD. O6paTuTte ocob0oe BHUMaHUe
Ha cTtosber; “CoxpaHHOCTL PK?” — ecsii B HeM ykKa3aHO NO, TO XOpOIIIeHbKO IIOyMaiiTe Ipex/e
YeM BBIIIOJTHUTE 3Ty KOMaH/Y.
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HEAD HNupexc PaGoumit CoxpaHHOCT

Karanor b PK?
Ha ypoBHe KOMMHUTOB (0€3 ykazaHUusA
nyTeit)
reset --soft [commit] REF NO NO YES
reset [commit] REF YES NO YES
reset --hard [commit] REF YES YES NO
checkout [commit] HEAD YES YES YES
Ha ypoBHe ¢aiiyioB (Cc yKkasaHUEM
nyTeit)
reset (commit) [file] NO YES NO YES
checkout (commit) [file] NO YES YES NO

ITpoaBUHYTOE CIIHSIHHE

OO6BIYHO BBINOJHATE CJIUSHUA B Git J0BOJIBHO JIeTKO. Git yIIpoIaeT IIOBTOPHBIE CIUSHUSI C OTHOM
U TOU ’Ke BETKOM, TaKUM 00pasoM, II03BOJISASI BAM HUMeThb OYeHb J0JIT0 >KUBYIIYI0 BETKY, U BbI
MOJKETe COXpaHATh ee BCE 3TO BpeMs B aKTyaJbHOM COCTOSHUM, 4acTO paspelllas MajleHbKUe
KOHQJIMKTHI, a He [TOBOAWUTHL [eJI0 IO OJHOro OOJILIIIOr0 KOHQJIMKTA II0 3aBepIIeHUI0 BCeX
U3MeHEeHUMN.

OpmHako, HHOIZIA BCe »Ke OYAyT BOSHUKATH CJI0KHBIe KOHQIUKTHL. B oTIMYMe OT APYTUX CUCTEM
yIIpaBJIeHUs BepCUAMH, Git He IIbITaeTCA OBITH CJIUIIKOM YMHBIM IIPH paspelleHUd KOHQIUKTOB
causaHuda. Punocopua Git sakyrouaeTcs B TOM, UTOOBI OBITH YMHBIM, KOIZIa CIUSHHE paspelaeTcs
O[JHO3HAYHO, HO eCJIM BO3HHUKaeT KOHQJIMKT, OH He IIBITaeTCd CyMHHUYaThb U pPaspellnTb ero
aBTOMaTH4YeCKH. II0sTOMy, eCcaIM BBl C/IHIIKOM [IOJIT0 OTKJI3JblBaeTe CJAHUAHHE [BYX
OBICTPOPACTYIIIUX BETOK, BBl MOYKETe CTOJIKHYTHCI C HEKOTOPBIMU IIpo6JIeMaMU.

B aToM paszesie Mbl paCCMOTPHUM HEKOTOpbIe U3 BO3SMOYKHBIX IIPp06JIeM U HHCTPYMEHTEI, KOTOpPbIe
npegocrasssgeT Git, 4TO6BI IOMOYb BaM CIIPaBUTHCS C ITUMHU 60JIee CI0KHBIMH CUTyallusIMU. MBI
Tak)Ke pPacCMOTPUM HEKOTOpPble JpyrHe HeCTaHJApPTHBIE THUIIBI CIMSHUN, KOTOPble BBl MOYKETe
BBIIIOJIHSATD, U BBl Y3HaeTe KaK MO>KHO OTKaTUTh YrKe BBITIOJIHEHHbIE CIUSHUS.

KoHQIMKTHI CITUTHUAA

MBI pacckasai HeKOTOpble OCHOBBI paspellleHusI KOHQIUKTOB CIUAHUA B OCHOBHBIE KOHQIUKTEI
C/IMAHUSA, i1 PaboThl ¢ Oojiee CIOKHBIMHU KOHQUIMKTaMHU Git IIpeocTaBiIgeT HeCKOJbKO
UHCTPYMEHTOB, KOTOpBIe IIOMOIYT BaM IIOHATH, YTO IIPOM3OLLIO M KakK JIydlle OOOHUTUCH C
KOHQJIMKTOM.

Bo-IIepBBIX, €CIU eCTh BO3SMOXKHOCTb, Ilepef; CIUsIHUeM, B KOTOPOM MOJKeT BOSHUKHYTh KOHQJINKT,
1103a60THTECH O TOM, UTOOBI Ballla paboyas JUPeKTOpHd OblIa 6e3 JIOKaJIbHbIX H3MeHeHUH. Eciiu y
Bac eCTb HeCOXpaHeHHble HapaboTKH, JIU60 IIpubeperuTe UX, JIU60 COXpaHUTE UX BO BpeMeHHOM
BeTKe. TakuM 06pasoM, Bbl CMOXKeTe JIeTKO OTMEHUTH JIFObIe M3MeHeHUs, KOTOpble clejaeTe B
paboyell AUpPeKTOPUHU. EC/IM IIPU BBIIIOJTHEHUH C/IMAHUS BBl He COXpaHUTe ClejlaHHble B paboyei
OUPEeKTOPHUH U3MeHeHHUs, TO HeKOTOPhIe U3 OIIMCAaHHBIX HI)Ke IIPHEeMOB MOTYT IIPUBECTH K yTpaTe
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9THUX HapabOTOK.

/laBaiiTe pacCMOTPHUM OYeHb IIPOCTOM IpuMep. J0IlyCcTHUM, Y Hac ecTb ¢paiyl ¢ UCXOLHUKaMU Ha
Ruby, BEIBOZAIIIUMU Ha 9KpaH CTPOKY hello world.

#! /usr/bin/env ruby

def hello
puts 'hello world'
end

hello()

B HallleM peIlo3UTOPHH, MBI CO3JaJM HOBYIO BETKY II0 MUMeHH whitespace W BBIIIOJTHHUM 3aMeHY
BCeX OKOHYaHMUM CTPOK B cTuiIe Unix Ha OKOHYaHUA CTPOK B cTHiIe DOS. ®aKTUUeCKH, USMEeHEeHUA
OyZyT BHeCEHBI B Ka)KAyI0 CTPOKY, HO HM3MEHATCHd TOJILKO IIpO6esIbHbIe CHUMBOJIBL. 3aTe€M MBI
3aMeHUM CcTPOKY “hello world” Ha “hello mundo”.

$ git checkout -b whitespace
Switched to a new branch 'whitespace'

$ unix2dos hello.rb
unix2dos: converting file hello.rb to DOS format ...
$ git commit -am 'converted hello.rb to DOS'
[whitespace 3270f76] converted hello.rb to DOS

1 file changed, 7 insertions(+), 7 deletions(-)

$ vim hello.rb
$ git diff -w
diff --git a/hello.rb b/hello.rb
index ac5lefd..e85207e 100755
--- a/hello.rb
+++ b/hello.rb
ee -1,7 +1,7 @@
#! /usr/bin/env ruby

def hello

- puts 'hello world'

+ puts 'hello mundo'/ M
end

hello()
$ git commit -am 'hello mundo change'

[whitespace 6d338d2] hello mundo change
1 file changed, 1 insertion(+), 1 deletion(-)

Terepb MBI TIEPEKJTIOYUMCS 06paTHO Ha BeTKy master M A06aBUM K OQYHKITUH HEKOTOPYIO
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TOKYMEHTAITHIO.

$ git checkout master
Switched to branch 'master'

$ vim hello.rb
$ git diff
diff --git a/hello.rb b/hello.rb
index achlefd..36c06c8 100755
--- a/hello.rb
+++ b/hello.rb
@@ -1,5 +1,6 @@
#! /usr/bin/env ruby

+# prints out a greeting

def hello
puts 'hello world'
end

$ git commit -am 'document the function'
[master bec6336] document the function
1 file changed, 1 insertion(+)

Terlepb MBI IONBITa€MCS CJIUTh B TEKYIIyI0 BeTKy BeTKy whitespace M B pe3ysabTaTe IIOJIyUYUM
KOHQJIUKTHI, TaK KaK U3MEHWIUCH ITPO6ETbHBIE CHUMBOJIBI.

$ git merge whitespace

Auto-merging hello.rb

CONFLICT (content): Merge conflict in hello.rb

Automatic merge failed; fix conflicts and then commit the result.

IIpepsIBaHMe CIAHMSIHUA

B [aHHBI MOMEHT y Hac eCTb HECKOJIbKO BapHaHTOB JaJbHEMUIINX [eMCTBHH. Bo-IepBhIX,
JaBaliTe pacCMOTPHUM KaK BBIMTH M3 3TOM CHUTyallMd. ECJIM BB, BOSMOXKHO, He OBIIM T'OTOBBI K
KOHQJIMKTaM W Ha CaMOM [leJie He XOTHUTe CBSI3bIBAaThCS C HUMH, BBl MOYKeTe IIPOCTO OTMEHUTh
IIOIIBITKY CJIMSTHUS, UCII0JIb3ysI KOMaHAYy git merge --abort.

$ git status -sb

## master

UU hello.rb

$ git merge --abort

$ git status -sb
## master
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JdTa KOMaHZia IBITaeTcsd OTKAaTHUTh Ballle COCTOSIHHE 10 TOTO, 4TO OBLIO [0 3aIlycKa CIUSHU.
3aBepIIUTHLCSI HeylagyHO OHa MOJKeT TOJIBKO B CJIydasiX eCJIH Iepej 3allyCKOM CJIHUSHUSA y Bac ObLIN
He IIpUIpPsTaHHble, He 3aQUKCHPOBaHHbBIE H3MeHeHHs B pabodell [IUPEKTOPHH, BO BCeX
OCTaJIbHBIX CJIy4asx Bce 6y/1eT XOPOIIIO.

Ec/i 10 KaKUM-TO IIPpUYUHAM Bbl OOHAPYXKMJIH Ce0s1 B Y?KaCHOM COCTOSIHUM U XOTHUTE IIPOCTO
HauvaTh BCe CHayaJia, BBl MOYKeTe TaKyKe BBIIIOJHUTHL it reset --hard HEAD (sim6o BMecTo HEAD
yKa3aB TO, KyJa BBl XOTHUTe OTKaTUTHLCd). HO IIOMHHTEe, UTO 3TO OTKaTUT BCe HU3MEHEHUS B
pabouel TUPEKTOPUH, II03TOMY YAOCTOBEPhTECH, UTO HUKaKUe U3 HUX BaM He HY’KHBI.

HUruopupoBaHue IpooeJIbHBIX CHMBOJIOB

B MaHHOM KOHKpPeTHOM Cjydyae KOHQJIMKTHI CBSI3aHBI C IIPOOeJbHBIMU CHMBOJIAMHU. MBI 3HaeM
9TO, TaK KaK 3TO IIPOCTOM IIpHMeD, HO B peaJIbHBIX CUTYaI[UIX 3TO TaKyKe JIETKO OIIPeJie/IUTh IIPU
H3ydeHUU KOH(JIMKTa, TaK KaK Kakhas CTpoKa B HeM OyZeT yaseHa U mobaByeHa cHoBa. IIo
yMoI9aHHUIO Git cuuTaeT BCe 3TH CTPOKH U3MeHEHHBIMH U II09TOMY He MOJKeT CJIUTh QpaIbl.

CTpaTeruu CIUSAHUA, UCII0JIb3YeMOM 110 YMOJIYaHUI0, MOKHO IlepeaTh apI'yMeHThl, © HEKOTOPhIe
U3 HUX IIpeJHasHaueHbl /I COOTBETCTBYIOIeM HAaCTPOMKH UIHOPHUPOBAaHUS H3MeHeHUU
IIpO6eJIbHBIX CUMBOJIOB. EC/IM BBl BUJUTE, UTO MHOXKECTBO KOHQJIMKTOB CIUSHUS BBI3BAaHBI
IIpo6eJIbHBIMHU CUMBOJIAMH, TO BBl MOYKeTe IIpepBaTh CAWSHUEe U 3aIllyCTUTh ero CHOBA, HO Ha 3TOT
pas c ommued -Xignore-all-space mim -Xignore-space-change. IlepBas OIS WIHOPUPYET
HW3MeHeHUs B JII0O0OM KOJIMYeCTBe CYIeCTBYIOIIUX IIP06eIbHBIX CUMBOJIOB, BTOpasi UTHOPUpPYeT
BOOOIIIe BCe M3MeHeHUs IIPOOeIbHBIX CUMBOJIOB.

$ git merge -Xignore-all-space whitespace
Auto-merging hello.rb
Merge made by the 'recursive' strategy.
hello.rb | 2 +-
1 file changed, 1 insertion(+), 1 deletion(-)

[TIoCKOJIBKY B 3TOM IIpUMepe peaJbHble H3MeHeHUs (aijioB He KOHQUIUKTYHOT, TO IIpHU
WTHOPHUPOBAaHUH U3MeHeHUH IIpo6esIbHBIX CHMBOJIOB BCe COJIbETCS XOPOIIIO.

JTO0 3HAUUTETHHO 06JIeTUaeT )KU3Hb, eCJIM KTO-TO B Balllel KoOMaH/Ie JIIOOUT BpeMeHaMH 3aMeHATh
BCe IIpo6eJibl Ha TabyJIIUU MJIX HAa000pOT.

Py4Hoe ciussHUe QpailioB

Xora Git [0BOJILHO XOpoIlllo o6pabaTeiBaeT IIpoOesJbHbIE CHUMBOJIBL, C JPYTUMU THUIIAMU
U3MeHEeHU! OH He MOXKeT CIIPaBUTbCA aBTOMATH4YeCKH, HO CYIeCTBYIOT [ApyrHMe BapHaHTBI
ucrpasjeHusd. HampuMmep, 1peacrtaBuM, 4uTo Git He yMeeT oOpabaTbiBaTb H3MeHEHUS
IIpo6eIbHBIX CHMBOJIOB U HAM HY>KHO CJleJIaTh 3TO BPYUYHYIO.

To 4TO HaM [eHCTBUTEJILHO HY)KHO — 3TO Ilepef; BBIIIOJIHEHHWEM CaMOI0 CJIMUSHUS IIPOTHATh
cuBaeMblii Ganir yepes rporpaMmy dos2unix. Kak Mbl OyieM fies1aThb 9TO?

Bo-I1epBBIX, MBI IIepeifieM B COCTOSTHHE KOHGQJIMKTA CIUIHUI. 3aTeM HaM HeoOX0JUMO II0JIYYUTH
KOIIMU Hawell Bepcuu Qailna, ux Bepcuu ¢aina (U3 BeTKH, KOTOPYH MBI CIUBaeM) U obuiell
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BepcuU (0T KOTOPOM OTBETBHUJIMCH IepBble ABe). 3aTeM Mbl HCIIPAaBUM JIM60 UX BepcUIo, JTHU60
HAIITy U IIOBTOPUM CJIHUSIHUE TOJILKO JIJII 3TOTO paiiia.

[ToJIydUTh 3THU TPU BepcuU ¢arisia, Ha caMOM JieJie, JOBOJILHO JIerKo. Git XpaHUT BCe 3TU BEPCUU B
HHJIeKCe B PasHbIX “COCTOSAHUAX”, KaK/0e M3 KOTOPHIX UMeeT acCOIMHMPOBAHHLIN C HUM HOMED.
CocTogHue 1 — 9T0 0OIIUHI IIPeIOK, COCTOSHIUE 2 — Ballla BepCHs U COCTOSHUS 3 B39TO 3 MERGE_HEAD
— Bepcud, KOTOPYIO BRI CIMBaeTe (“UX” BepCcus).

BBl MO’KeTe M3BJI€Ub KOITHI0 Ka)KIOH M3 3THX BepCHH KOHQIUKTYIOIIEro ¢aija ¢ IIOMOIILI0
KOMAaH/BI git show ¥ CITeITaJIbHOTO CHHTAKCHCA.

$ git show :1:hello.rb > hello.common.rb
$ git show :2:hello.rb > hello.ours.rb
$ git show :3:hello.rb > hello.theirs.rb

Eci BBl XOTUTe UTO-TO 0OOJiee CypoBOe, TO MOJKeTe TaKyKe BOCIIOJIb30BaThCSA CIIyKeOHOM
KOMaHo# 1s-files -u mja mosmydeHuss SHA-1 Xelrtel 1 KaKIoro U3 9TUX Gpaiios.

$ git 1s-files -u

100755 acblefdc3df4f4fd328d1a02ad05331d8e2¢9111 1  hello.rb
100755 36c06c8752c¢78d2aff89571132f3bf7841a7b5¢3 2  hello.rb
100755 e85207e04dfdd5eb@ale9dfebbc67fd837c44aled 3  hello.rb

BripakeHue :1:hello.rb gBJsgseTcd IIPOCTO COKpAaIlleHUEeM JJIs1 IIOMCKa TakKoro SHA-1 xerra.

Temepp, Korma B Hallled paboyed JUPEKTOPUU IIPUCYTCTBYET COLEP>KHUMOe BCeX TpeX COCTOSHUM,
MBI MO’KeM BPYYHYIO UCIIPABUTh UX, UTOOBI YCTPaHUTH IIP06JIeMBI € IIPO6eIbHBIMU CUMBOJIAMU U
IIOBTOPHO BEBINOJIHUTE CJIMSHHE C IIOMOIILI0 MaJIOM3BECTHOM KOMaH/BI git merge-file, koTopas
ZiejlaeT UMEHHO 3TO.
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$ dos2unix hello.theirs.rb
dos2unix: converting file hello.theirs.rb to Unix format

$ git merge-file -p \
hello.ours.rb hello.common.rb hello.theirs.rb > hello.rb

$ git diff -w
diff --cc hello.rb
index 36c06c8,e85207¢..0000000
--- a/hello.rb
+++ b/hello.rb
@ee@ -1,8 -1,7 +1,8 @@E
#! /usr/bin/env ruby

+# prints out a greeting
def hello

- puts 'hello world'

+ puts 'hello mundo'
end

hello()

Temmeppr y Hac ecThb KOPPeKTHO CIUTHIM ¢aiyi. Ha camMoM [ese, JaHHBINM CIIOCO6 JIydllle, YeM
HUCIIOJIb30BaHUE OIIIUU ignore-all-space, TaK KaK B €ro paMKax BMeCTO HTHOPUPOBaHUS
U3MeHeHU! IIpPo0e/IbHBIX CHUMBOJIOB Ilepe]] CIUSHUEM BBIIIOJHSAETCI KOPPEeKTHOe HCIIpaBJIeHHe
TaKUX U3MeHeHUU. [Ipu CIUAHUU C ignore-all-space MBI B pe3yJibTaTe II0JIyYUM HeCKOJIbKO CTPOK
C OKOHUYaHUAMU B cTmiie DOS, TO ecTb B OZHOM ¢aliie CMeIIarTcsa pasHble CTH/IN OKOHYaHUA
CTPOK.

Eciu mepei KOMMHUTOM HM3MeHEHHUM BBl XOTHUTE IIOCMOTPETh KaKHe B JeHCTBUTEJIbHOCTH OBLIN
pasnuuusg  MeXJy COCTOSHMSMH, TO MOXKeTe BOCIIOJIb30BaThbCd KOMaHZoM git  diff,
CpaBHUBAMOIIeH CO/leprKUMOe Ballle paboueil JUPEKTOPUH, KOTOpoe 6yzeT 3apUKCUPOBAaHO KaK
pe3yJabTaT CJIMSHUS, C JII00BIM U3 TpeX COCTOSIHUM. /laBaiiTe IIOCMOTPUM Ha BCe 3TH CPaBHEHHUSI.

YTOoOBI CPaBHUTE pe3yjabTaT CJIUAHHA C TeM, UTO OBLIO B Balllell BETKe 00 CIIUAHUSA, WU OIPYTUMHA
CJIOBaMU YBUIETD, UTO IIPUBHECJ/IO JaHHOE C/IUAHNE, BBl MO’KETE BBIIIOJIHUTH 91 t diff --ours
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$ git diff --ours

* Unmerged path hello.rb

diff --git a/hello.rb b/hello.rb
index 36c06c8..44d0a25 100755
--- a/hello.rb

+++ b/hello.rb

@@ -2,7 +2,7 @@

# prints out a greeting
def hello

- puts 'hello world'

+ puts 'hello mundo'
end

hello()

UTak, 30€Chb MBI MO’KeM JIETKO YBHU/IETHh UTO K€ IIPOM3O0IIJIO C Hallled BeTKOM, KaKue U3MeHeHUs B
rILEI‘/JICTBI/IT(3.7'[]':;1—10CTI/I BHeCJIO CJIMsIHHE B ﬂaHHBIfI (1)8.171.71 — H3MEHEHHE TOJIBKO OHHOﬁ CTPOKH.

Ecoii BBl XOTUTe y3HATHh YeM pes3yJbTaT CAWAHUA OTINYaeTCsd OT CIUBAaeMOMN BETKH, TO MOXKeTe
BBIIIOJIHUTL KOMaHay git diff --theirs. B aToM U ciefyroieM IIpUMepe MBI UCII0JIb3yeM OIIITUI0
-W JIJIg TOTO, YTOOBI He YUYUTHIBATh U3MeHeHUs B IIP06e/IbHBIX CUMBOJIaX, TaK KaK Mbl CDaBHUBaeM
pesyJIbTaT C TeM, UTO ecTh B Git, a He ¢ HAIlIMM HMCIIpaBJIeHHBIM ¢aiisioM hello. theirs.rb.

$ git diff --theirs -w
* Unmerged path hello.rb
diff --git a/hello.rb b/hello.rb
index e85207e..44d0a25 100755
--- a/hello.rb
+++ b/hello.rb
@@ -1,5 +1,6 @@
#! /usr/bin/env ruby

+# prints out a greeting

def hello
puts 'hello mundo'
end

Y, HaKOHeIl, BBl MOKeTe y3HaTh KaK U3MeHWIcd Galul 10 CpaBHEHUIO Cpa3y C 00eMMH BeTKaMHU C
TIIOMOIIBE0 KOMaH/bI git diff --base.
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$ git diff --base -w
* Unmerged path hello.rb
diff --git a/hello.rb b/hello.rb
index ac571efd..44d0a25 100755
--- a/hello.rb
+++ b/hello.rb
@ -1,7 +1,8 @@
#! /usr/bin/env ruby

+# prints out a greeting
def hello

- puts 'hello world'

+ puts 'hello mundo'
end

hello()

B IaHHBIII MOMEHT MBI MOKEM HCII0JIb30BaTh KOMaHAY git clean AJs1 TOTO, YTOOBI yIaIUTh He
HY>KHBIe 60Jiee TOIIOJTHUTeIbHbIe Qaliibl, CO3/[aHHbIe HaMHU /IJI BBITIOJTHEHUS CIVSHUSL.

$ git clean -f

Removing hello.common.rb
Removing hello.ours.rb
Removing hello.theirs.rb

Hcnoab3oBaHnue checkout B KOHGINKTaX

B03M0>KHO, HaC I10 KAKUM-TO IPUYMHAM He yCTpauBaeT He0OXOJUMOCTb BBIIIOJTHEHUS CIUSHUS B
TEeKYIIUH MOMEHT, MJIM MBI He MO>KeM XO0POIII0 UCIIPaBUTh KOHQIUKT U HaM He06X0AUMO 60JIbIIIe
HUHbOpMAaITIH.

JlaBaiiTe HEMHOIO U3MeHUM IIpuMep. IIpeIIosI0KUM, UTO Y HaC eCTh JBe [OJITOKUBYIIIUX BETKH,
Kakzasd U3 KOTOPBIX MMeeT HeCKOJIbKO KOMMUTOB, UTO IIPH CJIUAHUU IIPUBOJUT K CIIPaBeIUBOMY
KOHQJIUKTY.

$ git log --graph --oneline --decorate --all
* £1270f7 (HEAD, master) update README

* 9af9d3b add a README

* 694971d update phrase to hola world

| * e3eb223 (mundo) add more tests

| * 7cff591 add testing script

| * ¢3ffff1 changed text to hello mundo

|/

* b7dcc89 initial hello world code

V Hac ecTh TPU YHUKAJIbHBIX KOMMMTA, KOTOpble IIPUCYTCTBYIOT TOJIBLKO B BeTKe master W TpH
IOPYIUX, KOTOpBIe IIPUCYTCTBYIOT B BeTKe mundo. ECIM MBI IIOIBITaeMCs CJIMTBH BeTKy mundo, TO
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IIOJTyYUM KOHQJIUKT.

$ git merge mundo

Auto-merging hello.rb

CONFLICT (content): Merge conflict in hello.rb

Automatic merge failed; fix conflicts and then commit the result.

ME&I X0TesIu 66l YBUJIETh B UEM COCTOUT JAHHBIN KOHQIUKT. ECIM MBI 0OTKpOeM KOHQIMKTYIOIINHT
dari, To yBUAUM HEUTO I10J00HOE:

#! /usr/bin/env ruby

def hello
<<<<<<< HEAD
puts 'hola world'

puts 'hello mundo'
>>>>>>> mundo
end

hello()

B o6eux ciuBaeMbIX BeTKax B 3TOT ¢aﬁﬂ OBLIO ,HO6E[BJI€HO COOEPKUMO€E, HO B HEKOTOPBIX
KOMMHUTAX USMEHSJIMCh OTHU U T€ K€ CTPOKH, UYTO U IIPHUBEJIO K KOH(l)JII/IKTy.

/laBaliTe pPacCMOTPHUM HECKOJIbKO HaXO/[AIIMXCS B BallleM paclopsDKeHWHM HWHCTPYMEHTOB,
KOTOpPBIE ITO3BOJISIOT ONIpPEeIMTh KaK BO3HHUK 3TOT KOHQJIMKT. BO3MOXKHO, He IIOHSITHO KakK
WMEHHO BHI JIOJDKHBI UCIIPaBUTh KOHQJIMKT U BaM TpebyeTcst 60bIlie MHGOPMAaITUH.

ITosiesHBIM B TaHHOM C/Iy4yae UHCTPYMEHTOM sgBJIsIeTcsd KoOMaHza git checkout ¢ omueit --conflict’.
OHa 3aHOBO BbIKauaeT Gpaiyl ¥ 3aMeHUT MapKepbl KOHQIUKTA. ITO MOYKeT OBITH I10JI€3HO, €C/IHU BbI
XOTHUTe BOCCTAHOBUTH MapKepbl KOHQJIUKTA U II0IIPOO0BATh PaspellInTh ero CHOBA.

B kauecTBe 3HaueHUs oniuu --conflict Bl MoyKeTe ykasblBaTh diff3 mau merge (ImociemHee
3HayeHUe HCIIOJIb3YeTCs II0 yMoJyidyaHUm). Ecou Bel ykakere diff3, Git OymeT wucIIosb30BaTh
HEeMHOTO JPYI'yI0 BEPCHI0O MapKepoB KOHQJIMKTA — IIOMUMO “Hallleil” ¥ “UX” Bepcuil ¢paiioB OyzeT
TaKKe oToOpa’keHa “6a3oBast” BepCHs, U TAKUM 00pa3oM BEBI IIOJIyYUTe 60JIbIITe HHPOPMAIIUH.

$ git checkout --conflict=diff3 hello.rb

ITocsie TOTrO, KaK BBI BHIIIOJTHUTE 9Ty KOMaHY, (1)8?1.71 GY,IIGT BBIIVIAETH TaK:
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#! /usr/bin/env ruby

def hello
<KLLLLL oUrs

puts 'hola world'
[11111] base

puts 'hello world'

puts 'hello mundo'
>>>>>>> theirs
end

hello()

Ecti BaM HpaBUTCS TaKoM popMaT BRIBOJ[@, TO BBl MOYKeTe HCII0JIb30BaTh €ro 110 YMOJIYaHUI0 [T
OyIyIIMX KOHQJIUKTOB CJIUSIHUS, YCTAHOBUB IlapaMeTpy merge.conflictstyle 3HaueHue diff3.

$ git config --global merge.conflictstyle diff3

KomaHnzie git checkout Takyke MOKHO TepefaTh OIITUH --0Urs M --theirs, KOTOphIe TTO3BOJISIOT
IeUCTBUTEIbLHO GBICTPO BHIOPATH OJHY M3 BepcUii GaityioB, He BHITIOTHSIS CIUSHUS COBCEM.

9TO MOKET GBITH JIEHCTBUTEJHLHO II0JIE3HBIM NPU BO3HUKHOBEHUHU KOHQJIUKTOB B GMHAPHBIX
¢datiiax (B 3TOM ciIyuae BBl MOKeTe IIPOCTO BHIOPATh OJJHY U3 BEPCHI), MJIU IIPU HEOOXOITUMOCTH
CJIUTH U3 JIPyTOM BETKU TOJBKO HeKOTOphle Qaiypl (B 3TOM Cjaydae Bhl MOYKeTe BBIIIOJIHUTH
CJIUSTHUE, a 3aTeM Iepeli KOMMUTOM ITepeKII0UUTh Hy>KHBIe GpaliyIbl Ha TpebGyeMble BepCH).

HcTopus NPHU CTUTHUN

JlpyToi 0JIe3HBIN MHCTPYMEHT IPU paspelleHUH KOHQPIUKTOB CIUSHUS — 3TO KoOMaHza git log.
OHa TIOMO’KET BaM ITOJIYYUTHb MHQOPMAIIHI0 O TOM, UTO MOIJIO IIPHUBECTH K BO3HUKHOBEHHIO
KOHQJIMKTOB. BpeMeHaMH MO’KeT ObITh OUEHbB IT10JIE3HBIM IIPOCMOTPETH UCTOPHUIO, UTOOBI ITIOHATH
II0YeMy B /IBYX BeTKax pa3paboTKU U3MeHsIach O/IHA U Ta YKe 00J1aCTh KOJia.

JIJIs1 TIOJTyYeHHUs II0JIHOTO CIIMCKa BCeX YHUKAJIbHBIX KOMMHUTOB, KOTOPBIe OBLIU CZeIaHbl B JII000M
M3 CIMBAE€MBIX BETOK, MBI MOKe€M HCII0JIb30BaTh CHHTAKCHC “TpeX TOYeK”, KOTOPBIX MBI M3YUUIN
B TpH TOUKHU.

git log --oneline --left-right HEAD...MERGE_HEAD
127017 update README

9af9d3b add a README

694971d update phrase to hola world

e3eb223 add more tests

7cff591 add testing script

c3ffff1 changed text to hello mundo

V V V N N N &H

JTO CHHCOK BCeX IIeCTH KOMMMTOB, BKJIIOUEHHBIX B CJAHUAHHA, C YKa3aHHEeM TaKyXe BETKHU
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pa3pa60TKH, B KOTOpOﬁ HaXoqUuTCAd Ka)K,ZLBIfI 13 KOMMHTOB.

MBI TakKe MOKeM COKPaTHUTBh €ro, IIOIIPOCHUB IIPeJOCTaBUTh HaM 6oJiee CIIelMaJIu3HMPOBaHHYIO
nHbopmanyro. Ecaiu Mbl 106aBUM OIITUIO --merge K KOMaH/e git log, TO 0OHa IIOKa’keT HaM TOJIbKO
Te KOMMMUTHI, B KOTOPBIX U3MeHA/ICA KOHQIUKTYIOIHUN B TaHHBIM MOMEHT Qaril.

$ git log --oneline --left-right --merge
< 694971d update phrase to hola world
> c¢3ffff1 changed text to hello mundo

Eciii BBI BBIIIOJTHUTE 3Ty KOMaHJy C OIIHeN -p, TO IIOJIyYUTe TOJIBKO CIIMCOK U3MeHeHUN ¢aiiia,
Ha KOTOPOM BO3HHK KOHQJIHUKT. ITO MOKeT OBITh AEMCTBHUTEJIBHO II0JIE3HBIM [JI1 OBICTPOrO
IoJIy4eHUs MHQOpPMaIlUuy, KoTopasd HeoO0X0oAUMa, YTOOBI IIOHATE I104YeMy UTO-TU00 KOHQIUKTYeT
U KaK HauboJiee IIPaBUJIbHO 3TO Pa3pellnThb.

KoMOuHNpOBaHHBIN dopMaT U3MEeHEeHU

Tak xaxk Git mo6aBJisieT B HH/IEKC BCe yCIIeIIHbIe pe3yaIbTaThl CIUAHUA, TO IIPU BbI30Be git diff B
COCTOSIHUU KOHQJIMKTa CAWSHUA OyneT 0TOOpa>keHO TOJIBKO TO, UTO cefiyac KOHQJIHUKTYeT. ITO
MOJKeT OBITH II0JIE3HO, TaK KaK BBl CMOYKeTe YBU/IeTh KaKHe ellfe KOHQIUKTHI HY>KHO PaspellnTh.

Ecsi BBI BeITOJIHUTE git diff cpasy mocsie KOHQJUIMKTA CAUSHUSA, TO IIOJYyYUTe UHOOPMAIIHIO B
ZIOBOJILHO CBOEOOpasHOM ¢popMare.

$ git diff
diff --cc hello.rb
index 0399cd5,5972710..0000000
--- a/hello.rb
+++ b/hello.rb
eee -1,7 -1,7 +1,11 @ee
#! /usr/bin/env ruby

def hello
++<<<<<<< HEAD
+ puts "hola world'

+ puts 'hello mundo'
++>>>>>>> mundo
end

hello()

Takoit popmaT HasbiBaeTcd “KOMOMHHPOBAaHHBIM” (“Combined Diff”), mis Kakmoro pasiuuus B
HEM COZEP KUTCA /iBa pasfesa ¢ WHPopmarueld. B mepBoM paspesie oToOpakeHbI pas3Iddys
CTPOKH (mobaByieHa OHa MM yjasieHa) MesKAy “Ballleil” BeTKOM U COJep>KHUMBIM Balllell pabouen
OUPEKTOPUH, a BO BTOPOM pasjiesie COLep>KUTCI TOKe caMoe, HO MeKy “UX” BeTKOH U pabouel
ITUPEKTOPUEN.
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TakuMm 06pa3oM, B JaHHOM IIPUMepe Bbl MOXKETe YBUJIETb CTPOKH <<<<K<<LK U >>>>>>> B Qailie B
Ballled paboueidl JUPEKTOPHUM, XOTSI OHM OTCYTCTBOBaJIM B CJIMBAaeMBIX BeTKax. JTO BIIOJIHE
ONpaBIaHO, IIOTOMY YTO, MA00AaBJSS HX, HWHCTPYMEHT CHHUSHHUS IIPEeJOCTaB/IsIeT BaM
IOIIOJTHUTEIHFHYI UHOOPMATIHIO0, HO IIPEIII0JIaraeTcs, YTO MbI YIAJIUM HX.

Eciii MBI paspemiM KOHQJIMKT U CHOBa BBIIIOJHUM KOMaHAy git diff, To mosmyuyum Ty ke
HHpOpPMaIIHI0, HO B HEMHOI'0 60JIee I10JIe3HOM IIpe/[CTaBIeHHUH.

$ vim hello.rb
$ git diff
diff --cc hello.rb
index 0399cd5,59727f0..0000000
--- a/hello.rb
+++ b/hello.rb
eee -1,7 -1,7 +1,7 @ee
#! /usr/bin/env ruby

def hello
- puts 'hola world'
- puts 'hello mundo'
++ puts 'hola mundo'
end

hello()

B aToM BBIBOZle yKa3aHO, 4TO CTpoka “hola world” mpu caugHUM IIPUCYTCTBOBasia B “Halllen”
BeTKe, HO OTCYyTCTBOBaJIa B paboyell fupeKTOpHH, cTpoka “hello mundo” 6bly1a B “UX” BeTKe, HO He
B pabouyell JUPeKTOPUH, U, HaKOHeIl, “hola mundo” He O6bls1a HU B OJHOM U3 CJIMBAaeMbBIX BETOK, HO
ceffyac MIPUCYTCTBYeT B paboyell AUPEKTOPUU. ITO ObIBaeT IIOJIE3HO IIPOCMOTpPETH IIepes
KOMMMTOM paspelieHns KOHPIMKTA.

Taxkyro >xe MHGOpPMAILIUI0 BBl MOXKeTe IIOJYYUTH W II0CJIe BBIIIOJIHEHUS CIHUSHUA C IIOMOIIBIO
KoMaHABl git log, ysHaB TakuM o0pasoM KaK ObLI paspellleH KOHQJIUKT. Git BBIBOJUT
nHGoOpMaIMI0 B TakoM ¢opMaTe, eCIM BBl BBIIIOJHUTE git show [Id KOMMHUTa CIAUAHUS WA
BbI3OBeTe KoMaHAy git log -p ¢ ommuer ‘-cc’ (6e3 Hee JaHHasd KOMaHfa He IIOKasblBaeT
U3MeHEeHUs JIJIs1 KOMMHUTOB CIUSHUS).
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$ git log --cc -p -1

commit 14f41939956d80b9e17bb8721354c33f8d5b5a79
Merge: f1270f7 e3eb223

Author: Scott Chacon <schacon@gmail.com>

Date:  Fri Sep 19 18:14:49 2014 +0200

Merge branch 'mundo’

Conflicts:
hello.rb

diff --cc hello.rb
index 0399cd5,59727f0..e1d0799
--- a/hello.rb
+++ b/hello.rb
ee@ -1,7 -1,7 +1,7 e@e
#! /usr/bin/env ruby

def hello
- puts 'hola world'
- puts 'hello mundo'
++ puts 'hola mundo'
end

hello()

OTMeHa CJIUIHUN

Tereps Korza BBl 3HaeTe KaK CO37aTh KOMMUT CJIMAHUA, BBl MOYKeTe C/eJIaTh ee I10 OlIruoKe. OgHa
U3 3aMedaTesbHBIX Belllell B paboTe ¢ Git — 3TO TO, UTO OIIIMOKU COBepPIIaTh He CTPAIITHO, TaK KakK
€CTh BO3SMO’KHOCTB UCIIPaBUTh UX (A B O0JIBIIMHCTBE CIy4YaeB CAesaTh 3TO IIPOCTO).

KoMMUT CIMSIHHSI He HCKJIIOYeHHe. [[OIyCTUM, Bhl Hauaad paboTaTh B TeMaTHUUYeCKOU BeETKe,
CIydallHO CJIMJIH ee B master, W Temepb Ballla HCTOPUS KOMMHUTOB BBIIJIIIUT CJIEAYIOIIUM
obpasom:
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master

C1 - Cc2 - C5 - Ccé - M

AN d

C3 —— C4

PucyHok 138. CayuatiHblil KOMMUM CAUSHUS

EcTh Ba mOAXO/A K pPeIIeHUI0 3TOM HpobJieMbl, B 3aBUCUMOCTH OT TOTO, KaKOH pe3yJbTaT BbI
XOTHUTE MOJTYUHUTD.

HcnpasijieHHe CCBIIOK

Eciin HeskestaeMBIM KOMMHT CJIMSHUS CYIeCTBYeT TOJIbKO B BallleM JIOKAJIbHOM PEeIIO3SUTOPHUH, TO
IIPOCTeMIlee U JIydlllee pellleHHe COCTOUT B IlepeMellleHHUH BeTOK TaK, YTOOBI OHU yKa3bIBaJld
Tyfia KyjJa BaM HY)KHO. B OOJIBINIMHCTBe CJy4aeB, eCJH BBl IIOCIe CIy4aliHOro git merge
BBIIIOJIHUTE KOMaHAy git reset --hard HEAD~, TO yKasaTes BeTOK BOCCTAHOBSTCA TaK, UTO OYAyT
BBIIVISZIETH CIeAYIOIUM 00pasoM:

HEAD
master
c1 - c2 - s - C6
\
c3 - C4

PucyHok 139. Hcmopus nocsae git reset --hard HEAD~

MBbI paccMaTpUBaIM KOMaHJy reset paHee B PackpbITHe TaiiH reset, I03TOMY BaM JOJDKHO OBITh
He CJIO’KHO pa3obpaThCsl C TeM, YTO 3/leCh IIPOMCXOIUT. 37ieCh HeGOoJIbIIoe HallOMUHAHUe: reset
--hard 06BIYHO BHIIIOIHSET TPH IIara:

1. IlepemelriaeT BeTKY, Ha KOTOPYI0 yKasbiBaeT HEAD. B taHHOM cjiy4yae MBI XOTUM IIepeMeCTUTh
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master Tyga, e oHa 6bLIa 10 KoMMUTa caustHud (C6).
2. IIpUBOAUT UHEKC K TAKOMY >Ke Buay uTo 1 HEAD.

3. IIpuBOAUT pabouyro JUPEKTOPHUIO K TAKOMY >Ke BHU/Y, UTO U UHIEKC.

HemocTaToK 3TOrO0 I10/IX0/Ia COCTOUT B USMEHEeHU U HCTOPHH, UTO MOJKET ITPUBECTH K npoﬁneMaM B
ClIydae COBMECTHO HCIIOJIB3YEMOTIO PEIIO3UTOPHA. 3arstHuTe B OIacHOCTH IIepeMeIneHusi, YTOOBI
Y3HATb UYTO KMEHHO MOJKeT HpOHBOfITPI; KpPaTKO IroBops, €C/Ik § IPYTHUX JIIO,I[GI‘/JI Y>Ke eCTb KaKue-TOo
U3 U3MeHsIeMbIX BaMU KOMMUTOB, BbI TOJIKHBI 0TKa3aThCAd OT MCII0JIL30BaHUA reset. 3TOT IIOAXO0MO
TaKXKe He 6y,l[8T pa60TaTb, €CJIk IIoCiie CIIMAHHUA YoKe OBLI CcaeslaH XOTd @31 OOIHMH KOMMT,
IIepeMeIneHrue CCbIVIKHK (1)aKTI/ILIECKI/I IIPpUBEIET K IIOTEPE 3TUX H3MEeHEeHHUU.

OTMeHa KOMMHTa

Eciin 1iepeMellleHHe ykKasaTesled BeTKHM BaM He IIOAXOAUT, Git mpemocTaBisieT BO3MOXKHOCTH
CleslaTb HOBBIM KOMMHUT, KOTOpas OTKaThlBaeT BCe H3MeHeHUs, CHeJlaHHble B Jpyrou. Git
HasbIBaeT 9Ty OIlepalluio “BOCCTaHOBJIeHHEM” (“revert”), B JaHHOM IIpUMepe Bbl MOKeTe BbI3BATH
ee CJeyIOIIM 06pa3oM:

$ git revert -m 1 HEAD
[master b1d8379] Revert "Merge branch 'topic'"

Onmusa -m 1 yKasblBaeT KaKOU POAUTEJIb SIBJISIETCS “OCHOBHOM BETKOMN” U IOJDKeH ObITh COXpPaHEH.
Korma BBI BhIIOIHAeTe ciausiHUe B HEAD (git merge topic), HOBBIML KOMMHUT Oy[eT UMeThb IBYX
poxuTesteii: repBblii U3 HUX HEAD (C6), a BTOpOiT — BepIllliHa BeTKH, KOTOPYIO CJIMBAKT C TEKYIeHr
(C4). B raHHOM cyIy4ae, MbI XOTUM OTMEHUTH BCe U3MeHeHUs, BHeCeHHbIe CIUIHUEM POJUTEIIS #2
(C4), 1 coXpaHUTH IIPU 9TOM BCE cofep KUMOoe u3 poauTtesis #1 (C6).

HCTOpI/IH C KOMMHKTOM BOCCTAaHOBJIEHUS (OTMEHOM KOMMUTA CJIHSHHS) BBIIVIAAUT CJ/IEAYIOIITUM

obpasom:

HEAD

Y

master
Y
C1 - Cc2 = Cc5 = Cé - M - “M
»_
»
c3 - o

PucyHok 140. Hmopus nocse git revert -m 1

HoBbI1 KOMMUT M MeeT TOUHO TaKoe >Ke Cofep>KUMoe Kak (6, TakuM 00pa3oM, HAUUHas C Hee
BCé BBIIVIAAUT TaK, KaK OYATO CJAMSIHHUE HUKOIZA He BBIIIOJIHSAIOCH, 38 TeM JIMIIb UCKIIUYEHUEM,
4TO “Tellephb yKe He CJAUThIe” KOMMMUTEI BCE TaK)Ke IMPUCYTCTBYIOT B ucTOpuu HEAD. Git mpumeT B
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3aMenIaTe/JIbCTBO, €CJIM BbI BHOBE IIOIIBITAa€TECH CJIUTH t0p1' C B BETKY master:

$ git merge topic
Already up-to-date.

B BeTke topic HeT HUUero, YTO ellle HEJNOCTYIIHO M3 BeTKHU master. III0X0o, UTO B ciydae
TobaBjieHUS HOBBIX HapaboTOK B topic, IpH HOBTOPeHUHU CaugHUA Git 106aBUT MOAbKO Te
H3MeHeHUs, KOTOpble OBIN C/leIaHbI II0CJIe OTMEHBI CIUSHUS:

C1 - C2 - 5 - CB -+ M - ~M -
> s
N rs ~
C3 - c4 - c7 -—
A

PucyHok 141. Hcmopus ¢ nN10XUM CAUstHUem

.HY’LIIJ_II/IM penreHueM ﬂaHHOﬁ HpO6JIeMI)I ABJIAETCA OTKAaT KOMMHKTA OTMEHBI CIHAHMHA, TaK KdK
TEeIIEpPphb BBl XOTHTE BHECTHU H3MEHEHIMdAd, KOTOpPEIE OBLIL OTMEHEHBI, a 3aTeM CO3TaHKe HOBOTO
KOMMMHITAa CJIMAHUA:

$ git revert MM
[master 09f0126] Revert "Revert "Merge branch 'topic'""
$ git merge topic

Cl - C2 - Cs5 - CE - M - “MM - it ;| -

A x

c3 - C4 c7 -

topic

PucyHok 142. Hcmopus noc/1e nO8MopeHUst OMMEHEHH020 CAUAHUS

B sToMm nmpumepe, M 1 "M oTMeHeHBI. B KomMuTe MM, paKTHUUeCKH, CJIUBAOTCI U3MeHeHUs U3 (3 u
(4, a B (8 — usmeHeHus u3 (7, TakuM 06pa3oM, BeTKa topic IIOJTHOCTHIO CIUTA.

Apyrue TUIBI CIUSTHUNA

,Z[O 9TOT0 MOMEHTa MBI padaCCMaTpHUBaJJIMA THIIMYHBIE CIHUAHHA OABYX BETOK, KOTOpPLIE 00OBIYHO
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BBIIIOJIHSIFOTCS C MCIIOJIb30BaHWEM CTpPaTerdH CHAUSHUS, Ha3blBaeMOM “peKypcuBHON”. Ho
CYII[eCTBYIOT U IpyTHe TUIIbI CJIUSTHUS BeTOK. /laBaliTe KpaTKO pacCMOTPHUM HEKOTOPhIe U3 HUX.

BeIOOp “HanIeil” WK “Ux” BepcHuil

Bo-TIepBBIX, CYII[eCTBYeT ellle OAWH II0JIe3HBIM IPHEM, KOTOPBIM MBI MOKEM HUCII0JIb30BaTh B
0OBIYHOM “pPEKYPCUBHOM” peKuMe CIUSHUA. Mbl yKe BHUIEIUN OIIIUU ignore-all-space ¥ ignore-
space-change, KOTOpbIe IlepefarTca C IIPePUKCOM -X, HO MBI MOXKeM TakyKe IIOIPOCUTh Git mpu
BO3HUKHOBEHUU KOHQPIUKTA UCII0JIb30BATh TY UJIN UHYI0 BEPCUI0 (paiiyoB.

ITo yMoJuaHu10, Korga Git IIpH CIIMITHUY BeTOK 3aMedaeT KOHQJIUKT, OH 00aBJIgeT B KOJ MapKephl
KOHGQJIMKTa, oTMevaeT (Gaiy KaK KOHQJIHUKTYIOIIUHA U II03BOJIAeT BaM paspellnuTh ero. Eciu xe
BMECTO PYYHOIO paspellleHus KOHQIUKTA Bbl XOTUTe, UTOOBI Git IIPOCTO MCII0/Ib30Bal KaKyH-TO
oIIpeZie/IeHHYIO Bepcuio daiiia, a Jpyryr UTHOPUPOBAJ, TO BBl MOXKeTe IepeZjlaTh KOMaH/e merge
OTHY W3 IBYX OIIITNI -Xours UM -Xtheirs.

B asTtom ciayvyae Git He OymeT [006aBJATH MapKepbl KOHQJIMUKTA. Bce HEKOHQIMKTYIOIHUE
W3MEeHEeHUs OH COJIbeT, a [ KOHQIUKTYIOIUX OH IeJINKOM BO3bMeET Ty BEPCHI0, KOTOPYH0 BBI
yKa3aJIy (3TO 0THOCUTCA U K OMHapHBIM Qaiyiam).

Ecsiz MBI BepHeMcst K ipuMepy “hello world”, KOTOpBIH MCIIOIB30BaIN pPaHbIIle, TO YBUAUM, YTO
IIOIIBITKA CIMSHUS B HaIlly BeTKY IIpUBe/leT K KOHQIIUKTY.

$ git merge mundo

Auto-merging hello.rb

CONFLICT (content): Merge conflict in hello.rb

Resolved 'hello.rb' using previous resolution.

Automatic merge failed; fix conflicts and then commit the result.

OmHaKO, €CTU MBI BBITIOJIHUM CJIUSTHHE C OIITUeH -Xours WiIH -Xtheirs, KoHIUKTa He Gy/IeT.

$ git merge -Xours mundo
Auto-merging hello.rb
Merge made by the 'recursive' strategy.
hello.rb | 2 +-
test.sh | 2 ++
2 files changed, 3 insertions(+), 1 deletion(-)
create mode 100644 test.sh

B sToM ciryuae, BMecTO Ao06aBiieHUs B Qaiiyi MapKepoB KoHQuMKTa ¢ “hello mundo” B xauecTtBe
OJlHOM BepcuH U ¢ “hola world” B kauecTBe apyroi, Git rrpocto Bei6epet “hola world”. OgHaxo, Bce
Ipyryve HeKOHQIIUKTYIOIMe U3MeHeHUs OyIyT CJIUTHI YCIIEeIIHO.

Takas >Ke OIIIMsA MOXKeT OBITH IlepefaHa KoMaH/e git merge-file, KOTOpPY0 MBI 06CY>KZa/Iu paHee,
TO eCTh JIJIS1 CJIUSHUSA OTAEeIbHBIX (palyioB MO>KHO HUCII0Ib30BAaTh KOMaHAy git merge-file --ours.

Ha ciyuyail ecsii BaM HY)KHO HeUTO II0J06HOe, HO BBl XOTHUTe, YTOObI Git make He IBITaICA
CIMBaTh WU3MEHEeHUs U3 JIPyroM BepCHH, CYIeCTByeT OoJjiee CypOBBIM BapUaHT — cmpameaus
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CIIUSIHUA “ours”. Ba)KHO OTMETHUTH, UTO 3TO HE TOXKE caMOe YTO onyus “ours” peKypCUBHOU
CTpaTeruy CJIUSIHUA.

daKTUYECKH, 3Ta CTpaTerusd BBIIIOJIHUT HEHaCTOodIlee CIHIdHUE. OHa co3gacT HOBBINT KOMMMUT
CIIUAHUA, Y KOTOpOfI poauTesrAiMu 6y,ZLYT 00e BeTKH, HO IIPpHU 3TOM [OaHHasi CTpaTerus nake He
B3IVIIHET Ha BETKY, KOTOPYIO BLI CJ/IMBAE€Te. B kauectBe pe3yjabTaTa C/IHUAHHA OHa IIPOCTO
OCTaBJIAET TOT KO, KOTOpLIfI HaxXOJUTCAd B Balleu TeKYLHGﬁ BETKe.

$ git merge -s ours mundo

Merge made by the 'ours' strategy.
$ git diff HEAD HEAD~

$

Bl MOKeTe BHeTh, UTO MeKIy BETKOM, B KOTOPOU MBI OBLIM, U Pe3yJabTaTOM CJIUSHUS HET
HUKaKUX OTJIMYUH.

JTO yacTo ObIBAeT II0JIE3HO, KOIZA HY)XKHO 3aCTaBUTHb Git cuuTaTh, UTO BeTKA y)Ke CJIHTA, a
peaJibHOe C/IHMSHHE OTJIOKHTHL Ha IT0TOM. /IS IIprMepa IIPeAIIOJIOKHM, YTO BEI CO3[aIH BETKY
“release” ¥ IIpofiesiaJli B HeW HEKOTOPYH PabOTy, KOTOPYI0 KOIZA-TO BIIOC/IEACTBHU 3aXOTHTe
CIUTH 00paTHO B “master”. TeM BpeMeHeM B “master” O6bIIM C/ieJIaHbl HEKOTOPbIe UCIIPaBJIeHUS,
KOTOpBEIle HeOoOXOAUMO IIepeHeCTH TakyKe B Ballly BETKy “release”. BBl MoOJKeTe CIUTH BETKY C
HUCIIpaBJIEHUSAMH B release, a 3aTeM BBIIIOJIHHUTEL merge -s O0urs 3TOM BeTKH B master (XoTsa
HUCIIpaBJIeHUs B Hell yyKe IIPUCYTCTBYIOT), TaK UTO I103>Ke, KOIZ|a BBl Oy/ieTe CHOBA CIMBATh BETKY
release, He BOSHUKHET KOHQJIMKTOB, CBI3aHHBIX C STUMU UCIIPaBJIeHUSAMU.

CiusiHHe cy6/lepeBbeB

Unes ciusiHUS CybJilepeBbEB COCTOUT B TOM, UTO Y Bac €CTh [iBa IIpOEKTa U OJHH U3 IIPOEKTOB
oTobparkaeTcss B CYyOQUPEKTOpPHIO Apyroro. Korga BhI BBRIIOJIHSIETE CAUSHHUE CcyblepeBhbeB, Git B
OOJIBIIIMHCTBE CJIy4aeB CIIOCOOEH MOHATh, UTO OJHO M3 HUX SIBJISETCS CyO/epeBOM JIPYyTroro U
BBIIIOJIHUTD CIUSTHYE ITOXOASIIUM CII0COO0M.

Jlaslee MBI pacCMOTPUM IIpuMep [06aBjeHUsS B CYIIeCTBYIOIIMN IPOEKT PYroro IIpoeKTa U
TIOCJIETyIOIIee CAUSTHIE KO/Ia BTOPOTO IIPOeKTa B CYOIUPEKTOPHIO IIEPBOTO.

IIepBBIM [eI0OM MBI J0OaBMM B Halll IIPOEKT IIpuiokeHHe Rack. Mbl no6aBuM Rack B Halr
COOCTBEHHBIN IIPOEKT, KaK y/la/leHHBIN PeIIO3UTOPUM, a 3aTeM BBITPY3UM €TI0 B OT/eJIbHYIO BETKY.
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$ git remote add rack_remote https://github.com/rack/rack

$ git fetch rack_remote

warning: no common commits

remote: Counting objects: 3184, done.

remote: Compressing objects: 100% (1465/1465), done.

remote: Total 3184 (delta 1952), reused 2770 (delta 1675)
Receiving objects: 100% (3184/3184), 677.42 KiB | 4 KiB/s, done.
Resolving deltas: 100% (1952/1952), done.

From https://github.com/rack/rack

* [new branch] build -> rack_remote/build
* [new branch] master -> rack_remote/master
* [new branch] rack-0.4  -> rack_remote/rack-0.4
* [new branch] rack-0.9  -> rack_remote/rack-0.9

$ git checkout -b rack_branch rack_remote/master
Branch rack_branch set up to track remote branch refs/remotes/rack_remote/master.
Switched to a new branch "rack_branch”

TaxuM 06pasom, Telepb y HaC B BeTKe rack_branch HaxoguTcd OCHOBHAs BeTKa IIpoeKTa Rack, a B
BeTKe master — Halll COOCTBEHHBIN IPOeKT. Ec/i BbI IlepeKJIYUTeCh CHavasla Ha OJHY BETKY, a
3aTeM Ha JJpyTylo, TO YBUJUTE, YTO OHU UMEI0T abCOI0THO PasHoe CofepsKUMOe:

$ 1s
AUTHORS KNOWN-ISSUES  Rakefile contrib 1ib
COPYING README bin example test

$ git checkout master
Switched to branch "master"
$ 1s

README

MoskeT I10Ka3aThCd CTPaHHBIM, HO, Ha CaMOM /[iejie, BEeTKH B BallleM PEIIOSUTOPHU HE 00513aHBI
OBITH BeTKAaMH OQHOTO IIPOEKTA. JTO MaJio PacIIpoCTpaHeHO, TaK KaK PeIKo OBIBaeT II0JIE3HBIM, HO
HMETDH BETKU, UMEIOIITHE a0COJTFOTHO Pa3Hbie UCTOPHUH, JOBOJIBHO JIETKO.

B JaHHOM IpHMepe, Mbl XOTUM BBITPY3UTh HPOeKT Rack B cy6AMpPEKTOPHIO HaIlero OCHOBHOTO
rmpoekTa. B Git MBI MO>KeM BBITIOJTHUTH 3TO C IIOMOII[bI0 KOMAaH/bI git read-tree. Bel y3HaeTe
6osbIITe 0 KOMaH/le read-tree U eé Ipy3bsix B Git U3HYTpH, cefyac ke BaM [IOCTaTOYHO 3HATh, YTO
OHa CYUTHIBAET COJleP>KUMOe HEKOTOPOM BETKM B Balll TeKYIIUN MH/IEKC U pabodmii kaTaaor. Mbl
IIPOCTO IePEeKIIYNMCS 00paTHO Ha BETKY master ¥ BHITPY3UM BeTKY rack B Cy6AHMpeKTOpHI0 rack
BETKH master HAIIero OCHOBHOTO ITPOEKTa:

$ git read-tree --prefix=rack/ -u rack_branch

Korzia MBI 6y/1eM BBITIOJTHATH KOMMHUT, OH Gy/leT BBIVIS/IETh TaK, KaK 6yATO Bce paiyibl IIpoeKTa
Rack 6pLIH /106aBJIeHBI B 3Ty CYOUPEKTOPUI0 — HAaIIPHUMeEpP, Mbl CKOIHUPOBAIM UX U3 apXHUBa.
Ba’kKHO OTMETHUTB, YTO CJIUTH M3MEHEHHUs OJHOU M3 BETOK B [IPYTYIO JOBOJIBHO JIETKO. TaKuM
o6pasom, ecytu IpoeKT Rack 06HOBHMIICS, MBI MOYKEM IIOJIYUUTh U3MEHEHUSI U3 eT0 Perl03UTOPHS
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IIPOCTO IIePEKIIOUUBIINCH Ha COOTBETCTBYIOIIYIO BETKY U BBIIIOJTHUB OIlepariui git pull:

$ git checkout rack_branch
$ git pull

3aTeM MBI MOXKeM CJIUTh 3TH H3MeHEHHUs O0O0paTHO B HaIly BeTKy master. MBI MOXKeM
HCIIOJIb30BaTh git merge -s subtree u 3To OymeT IIpeKpacHO pa6oTaTbh; HO Git TakyKe COJIbeT
BMeCTe HCTOPHUHM IIPOEKTOB, @ 3TOTO MBI, BO3MOXKHO, He XOTHUM. /IJIs1 TOTO, YTOGHI IIOJIYUUTH
M3MeHEeHHs] U 3al0JHUTH COO6IeHHe KOMMHTA HCIIOJIB3yHTe OIIUH --Squash B --no-commit,
BMecCTe C OmIHed -Xsubtree peKypCHBHOHM CTpaTerHMH CJIHSHUSI. BooO6Ie-To, 110 yMOJTYaHHUIO
HCII0JIb3YeTCsI UMEeHHO PeKypPCUBHAs CTpaTeTys CIUSHUS, HO MBI YKa3alu U eé ToyKe /I IIyIel
SICHOCTH.

$ git checkout master

$ git merge --squash -s recursive -Xsubtree=rack --no-commit rack_branch
Squash commit -- not updating HEAD

Automatic merge went well; stopped before committing as requested

Bce m3MeHeHHMs M3 IIpoeKTa Rack CJMTBI M IIOATOTOBJIEHBI [JI1 JIOKQJBHOIO BBIIIOJTHEHHS
KOMMMTA. BBl TaKKe MO>KeTe IIOCTYIIMThL Hao60poT — cAeslaTh U3MeHeHUs B CYOAUPeKTOPHUH rack
Balllell OCHOBHOM BETKH U 3aTeM CJIMUTH UX B Ballly BeTKY rack_branch, 4TOOEBI I103Ke IlepeaTh UX
OTBETCTBEHHBIM 3a IIPOEKTHI MJIH OTIIPABUTH UX B BBILIECTOAIIIUN PEIIO3SUTOPUN IpoekTa Rack.

TakuM 06pasoM, CIMgHHe CyO/iepeBbeB faeT HaM BO3MOKHOCTb HMCII0JIB30BaTh Paboyuil IIporecc
B HEKOTOPOM CTelleHH IIOXOXKHMM Ha pabouui IIpoIlecc ¢ CyOMOZYJ/JIIMH, HO IIpH 3TOM 6e3
HUCIIOJIb30BaHUA CyOMOJysed (KOTOpble MBI pacCMOTPHUM B IlogMoznyian). MBI MOXKeM JepsKaThb
BeTKH C APYTUMU CBI3aHHBIMU IIPOEKTaMU B HallleM PeIl03SUTOPHUU U IIePUOJUYEeCKH CJIUBATh UX
KakK cybzepeBbs B Halll IIPOeKT. C OHOM CTOPOHBI 3TO YA0OHO, HAallpUMep, TeM, YTO BeCh KOJ
XpaHUTCI B OJHOM MecTe. OfHaKo, IIPpU 3TOM eCThb WU HEKOTOphle HeJOCTaTKH — CybOJepeBbs
HEeMHOIO0 CJIOJKHee, IIPOIle NOIIYCTUTH OINMOKK IIPU IIOBTOPHOM HMHTEerparuy M3MeHeHUU WU
CJIy4aMHO OTIIPaBUTH BETKY He B TOT PEIIO3SUTOPHUM.

lpyrasg HeOoJbIllasd CTPAaHHOCTbL COCTOMT B TOM, UYTO [JIg IIOJIy4EeHHUS PpPasjIuuYui MexXxny
COJIEP’KUMBIM Ballleil CyOqUPeKTOPUU rack U COmep>KUMOro BeTKH rack_branch — 1yt Toro, 4To6bI
YBUZIeTb HEOOXOAMMO JIM BBIIOJIHATH CIAUSHUS MeXXAy HUMH — BBl He MOJKeTe MCII0Jb30BaTh
00b1YHYI0 KOoMaHAy diff. BMecTo aTOTO BBl JOJDKHBI BBIIIOJHUTH KOMaHAy git diff-tree, ykasas
BETKY, C KOTOPOM BBI XOTUTE BBHIIIOJIHUTEL CPaBHEHHUE:

$ git diff-tree -p rack_branch

JI1s1 cpaBHEHUS COZEP>KUMOT0 Balllel cy6fUpeKTOPHH rack ¢ TeM, YTO HaXOJWJIOCh B BeTKe master
cepBepa, KoIja BhI IIOC/IeIHUM pa3 U3BJIeKaIl U3 Hero U3MeHeHUs, Bl MO>KeTe BBIIIOJIHUTD:

$ git diff-tree -p rack_remote/master
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Rerere

DYHKIIMOHAJIBHOCTL git rerere — YaCTUYHO CKPBITHIM KOMIIOHEHT Git. Ee umsa sgBisieTcs
CoKpalleHUeM 1 “reuse recorded resolution” (“IIOBTOpHOE HCIIOJIb30BaHHe COXPaHEHHBIX
paspenieHul KOHQIUKTOB”). Kak cieflyeT M3 HMeHU, 3Ta (QYHKIIMOHAJIBbHOCTH II03BOJIIET
oIpocuTh Git 3alIOMHUTHL TO, KaK Bbl paspellnid HEKOTOPYI 4YacThb KOHQJIMKTA, TaK 4YTO B
clydae BO3HUKHOBEHUS TaKOTO »Ke KOHQJIMKTA, Git CMOJKeT ero paspelruTb aBTOMaTUYeCKH.

CylecTByeT HeCKOJIBKO CHUTyalldii, B KOTOPBIX JaHHasd OQYHKIIMOHAJIBHOCTb MOXKeT OBITH
IeUCTBUTeJbHO yAo0Ha. OOUH W3 IIPUMEpPOB, VIIOMAHYTHINM B JOKYMEHTAIlUH, COCTOMUT B TOM,
4TOOBI 00ecIleduTh B OyAyIlleM IIPOCTOTY CAWSAHUSA HEKOTOPOM [OJIOKUBYIIeH BETKH, He
coszaBas IIpU 3TOM Habop IIPOMeKyTOYHBIX KOMMUTOB CIUSAHU. IIpH HCII0JIE30BaHUH rerere BbI
MOJKeTe BpeMs OT BpeMeHH BBIIIOJIHATE CIUSHU, paspellaTb KOHQIUKTEL, a 3aTeM OTKaThIBaTh
causaHUA. Ecy [jes1aTh 3TO IIOCTOSSHHO, TO MTOTOBOE C/IMSHHE TOJDKHO IIPOMTH JIETKO, TaK Kak
rerere CMO’KeT paspellIuTh BCe KOHQIUKTHI aBTOMaTUYeCKH.

Takasg >Ke TaKTHKa MOJKeT OBITb MCIIOJIb30BaHA, €CJM BBl XOTHUTe COXPAaHUTH BETKY JIETKO
Iepe6asypyeMol, TO eCTb BBl He XOTHUTe CTAJKHUBAaTbCI C OJHHUMH U TeMH >Ke KOHQJIHUKTaMU
Ka)KIpIF pa3 IIpH NepebasvpoBaHuu. Wiy, HallpuMep, Bbl PEII/IN BeTKY, KOTOPYIO y>Ke CIMBaJIA
U paspellay IIPU 3TOM HeKOTOpble KOHQJIUKTHI, BMECTO CIHUSHUS IlepebasupoBaTh — HaBPSJIU
BBI 3aX0THUTE paspelniaTh Te YKe KOHQJIUKTEI ellle pas.

/lpyras cuTyaliusl BO3HHKaeT, KOI7ja BBl U3pe/iKa CINBaeTe HeCKOJIbKO BETOK, OTHOCSIIUXCA K ellle
paspabaTbIBaeMBIM 33JadaM, B OJJHY TeCTOBYIO BETKY, KaK 3TO 4acCTO JieJIaeTCd B IIPOEKTe CaMOro
Git. Ecyii TecThl 3aBepIlIaTcs Heyjadel, Bbl MOKeTe OTKaTUTh BCe CIHUSHUS U IIOBTOPUTH HX,
HCKJIFOUMB U3 HUX BeTKY, KOTOpas I10JI0MaJla TeCThl, IIPU 3TOM He paspelriast KOHQJIHUKTHI CHOBA.

Jlns1 TOro, 4TOOBl BKJIKYUTH (QYHKIIMOHAJBHOCTH rerere, JOCTaTOYHO H3MEHHUTH HACTPOUKH
CJIeIyI0IIMM 06pasom:

$ git config --global rerere.enabled true

Taxoke BBl MOJKeTe BKJIOUHTH €€, CO3/[aB KaTaJoT .git/rr-cache B HY)KHOM pPEIIO3UTOPHUH, HO
BKJIIOUEHME Yepe3 HaCTPOUKH ITOHSITHEE ¥ MOYKET OBITh CJIeJIaHO IJI06aIbHO.

/laBaiiTe pacCMOTPUM IIPOCTOU IIpHUMeD, IT0A06HBIN HUCIIOIb3yeMOMY paHee. [IpeAIoI0KUM, Y Hac
ecTb Qa1 BUja:

#! /usr/bin/env ruby

def hello
puts 'hello world'
end

Kaxk u paHee, B 0fHOM BeTKe MBI U3MeHUU c10BO “hello” Ha “hola”, a B fpyroit — ciioBo “world” Ha
“mundo”.
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<+—— hello world ==— hola world

hello mundo

118-world

Kor,z[a MBI 6y,I[EM CJIMBATh 3THU AB€ BETKU B OAHY, MBI ITIOJIYIHUM KOH(l)JII/IKTZ

$ git merge i18n-world

Auto-merging hello.rb

CONFLICT (content): Merge conflict in hello.rb

Recorded preimage for 'hello.rb'

Automatic merge failed; fix conflicts and then commit the result.

Bel O/DKHO OBITH 3aMeTHJIM B BBIBOJle HOBYI CTPOKYy Recorded preimage for FILE. Bo Bcem
OCTaJIbHOM BBIBOJ, TaKOU JKe, KaK IIpY OOBIYHOM KOHQJUIMKTEe CJUSHUA. B 3TOT MOMEHT rerere
MO’KeT COOOIIUTh HaM HeCKOJIbKO Belllerl. OGbIYHO B TaKOM CUTYyaIllUM BBl MOKeTe BBIIIOJIHUTE git
status, 4TOOBI yBUIeTh B UeM 3aKJII0UaeTCsd KOHQIIUKT:

$ git status
# On branch master
# Unmerged paths:

#  (use "git reset HEAD <file>..." to unstage)
#  (use "git add <file>..." to mark resolution)
#

# both modified: hello.rb

#

OpHako, C MOMOIIIBLI0 KOMaH[HI git rerere status BBl TaKyKe MOYKeTe Y3HATh, IJI1 KaKUX QaiioB
git rerere COXpaHWJI CHUMKHU COCTOSHUS, B KOTOPOM OHU OBLJIU /10 HavaJjla CIAUSHUS:

$ git rerere status
hello.rb

A xomaHpa git rerere diff ImoxkaseIiBaeT TeKylllee COCTOSHUE paspelleHrus KOHPJIUKTA — TO, C YeT0

294



BBl HaUaJIM paspelniaTb KOHPJIUKT, U TO, KaK BbI ero paspemau (QaKTHUUeCKH, TaT4d, KOTOPBIH B
nambHeHIIeM MOYKHO HUCII0JIb30BaTh 711 pa3pelleHHsI TaKOTo »Ke KOHQJIUKTA).

$ git rerere diff
--- a/hello.rb
+++ b/hello.rb
ee -1,11 +1,11 @@
#! /usr/bin/env ruby

def hello
-<<KK&K
- puts 'hello mundo'

+<<<<<<< HEAD
puts 'hola world'
PP PIPPN

+ puts 'hello mundo'
+>>>>>>> 118n-world
end

Taxoke (U 3TO y>Ke He OTHOCHUTCS K rerere), BBl MO>KETe HUCII0JIb30BaTh KOMaHAy 1s-files -u, UTOGBI
YBUIETh KOHQIUKTYIOITHE paMbl, UX OGIIYI0 POJUTEIHCKYI0 BEPCHI0 1 00€ CTMBaeMbIX BEPCUU:

$ git 1s-files -u

100644 39804c942a9c1f2c@3dc7chebed7f3e3a6b97519 1 hello.rb
100644 a440db6e8d1fd76ad438a4902539ad9ce746f581 2 hello.rb
100644 54336ba847c¢3758ab604876419607e9443848474 3  hello.rb

Terrepb BBl MOJKeTe Pa3pelIuTb KOHGJIUKT, UCIIOIb3ys puts 'hola mundo', ¥ cHOBa BBIIOJHUTH
KoMaHpy rerere diff, 4TOGBI yBUETH, UTO UMEHHO rerere 3allOMHUT:

$ git rerere diff
--- a/hello.rb
+++ b/hello.rb
e -1,11 +1,7 @@
#! /usr/bin/env ruby

def hello
-<<KK&K
- puts 'hello mundo'

- puts 'hola world'
->5555>>

+ puts 'hola mundo'
end
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To ecTh, Korma Git yBuaut B ¢aiie hello.rb KOHQIUKT, B KOTOPOM C OJHOM CTPOHBI cTOUT “hello
mundo” u “hola world” ¢ Apyroi, oH paspenIuT ero Kak “hola mundo”.

Teriepb MBI MOKEM OTMETUTH KOHQJIMKT KaK paspelleHHbIN U 3aKOMMHUTUTE €ro:

$ git add hello.rb

$ git commit

Recorded resolution for 'hello.rb'.
[master 68e16e5] Merge branch 'i18n'

Kak BBl BUJHTE, IIPH 3TOM ObLIO "COXpaHEHO pasperineHure KoHduuKTa aast PANIA" ("Recorded
resolution for FILE").

=t+——— hello world ==—— hola world -=—— hola mundo

\ hello mundo /

* rerere cache

i18-world - puts ‘hola world’
- puts ‘hello mundo’

++ puts ‘hola mundo’

Ternepr maBaiiTe OTMEHUM 3TO CIUAHMe U IlepebasupyeM BeTKy 118n-world moBepx master. Kak MeI
BHUe/IM B PackpeITye TalH reset, Mbl MOXKeM IIepeMeCTUThL Hallly BeTKY Hasal, HCII0JIb3ysd
KOMaHpy reset.

$ git reset --hard HEADA
HEAD is now at ad63f15 i118n the hello

Hamre ciimssHue oTMeHeHO. Tereps faBauTe repebasupyeM BeTKy i18n-world.
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$ git checkout i18n-world
Switched to branch "i18n-world'

$ git rebase master

First, rewinding head to replay your work on top of it...
Applying: 118n one word

Using index info to reconstruct a base tree...

Falling back to patching base and 3-way merge...
Auto-merging hello.rb

CONFLICT (content): Merge conflict in hello.rb

Resolved 'hello.rb' using previous resolution.

Failed to merge in the changes.

Patch failed at 0001 118n one word

[Ipu 3TOM MBI IIOJYYMJIN OKUJaeMbI KOHQIUKT CJAUSHUSA, HO 00paTUTe BHUMaHHe Ha CTPOKY
Resolved FILE wusing previous resolution. EciM MBI IIOCMOTPHUM Ha cojepsKuMoe ¢aiia, TO
YBHU/IUM, UYTO KOHQJIMKT yyKe ObLI pa3pelleH, U B dailjle OTCYTCTBYIOT MapKepbl KOHQJIUKTA
CIUSTHUSL.

$ cat hello.rb
#! /usr/bin/env ruby

def hello
puts 'hola mundo'
end

IIpu sToM KoMaHfza git diff IIoKa’keT BaM KaK UMEHHO 3TOT KOHQJUKT OBII aBTOMAaTHUYeCKHU
IIOBTOPHO paspelleH:

$ git diff
diff --cc hello.rb
index a440db6,54336ba..0000000
--- a/hello.rb
+++ b/hello.rb
eee -1,7 -1,7 +1,7 @ee
#! /usr/bin/env ruby

def hello
- puts 'hola world'
- puts 'hello mundo'
++ puts 'hola mundo'
end
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118-world

~t+——— hello world ==—— hola world -=—— hola mundo

/ibase

rerere cache

hello mundo

- puts ‘hola world’
- puts ‘hello mundo’
++ puts ‘hola mundo’

C momoIlnbio KOMaHZABI checkout BBl MO)KeTe BepHYTH 3TOT ¢aiiyl Hasaj B KOHQIUKTYIHOIlee
COCTOSIHUE:

$ git checkout --conflict=merge hello.rb
$ cat hello.rb
#! /usr/bin/env ruby

def hello
<<LLLLL ours
puts 'hola world'

puts 'hello mundo'
>>>>>>> theirs
end

MBI BUIeJIM TIPUMEP 3TOTO B [IpojBUHYTOE ciausiHue. Telleph faBalTe IMOBTOPHO paspelrum
KOHQJIMKT UCIIONb3Ys rerere:

$ git rerere

Resolved 'hello.rb' using previous resolution.
$ cat hello.rb

#! /usr/bin/env ruby

def hello
puts 'hola mundo'
end

MBI aBTOMaTHU4YeCKU II0BTOPHO PaspellInIn KOHQJIUKT, UCII0JIb3ysl COXPaHeHHBIN rerere BApruaHT
paspeleHus. Terepb BBl MOKeTe [00aBUTH Gaiiyl B UHAEKC U IIPOJOJ/DKUTH IlepebasupoBaHUe
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BETKH.

$ git add hello.rb
$ git rebase --continue
Applying: 118n one word

HTaxK, ecsiv BBl BBLIIIOJIHSIEeTe MHOTO IIOBTOPHBIX CIUSAHUN WU XOTUTE COXPaHATH TeMaTUUYECKYI0
BeTKY B COCTOSIHMM, aKTyaJIbHOM Ballleil 0OCHOBHOI BeTKe, 6e3 MHOKeCTBa CJIUSIHUU B UCTOPUH,
WU 4YacTo IlepebasupyeTe BeTKH, TO Bbl MOJKeTe BKJIKYUTHL rerere. 3TO, B KaKOU-TO Mepe,
YIIPOCTUT BaM >KU3Hb.

OOHapy>KeHHe OIIUOOK C IOMOUIbI0 Git

Git mpepocTaBisieT HECKOJIBbKO HWHCTPYMEHTOB, KOTOpble IIOMOIYT BaM HaWTH U YCTPaHUTH
mmpo6JsieMbl B BalllUX IpoekTaX. Tak Kak Git paccunuTaH Ha paboTy C IIPOEKTOM IIOYUTH JIIOOOTO
THUIIA, 9TU UHCTPYMEHTHl UMeIOT [JOBOJIBHO 0000IIjeHHble BO3MOXKHOCTH, HO YacTO OHU MOTYT
IIOMOYb BaM OTJIOBUTH OLIIMOKY MJ/IM ee BUHOBHHUKA.

AHHOTanuA ¢aiiia

Ecsin BBl 00HaApy>KWJIM OLIMOKY B BallleM KOJe W XOTHUTe 3HaTh, KOIZla OHa ObLiIa JoOaBiieHa U
I104eMy, TO B 60JIBIIIMHCTBE C/lydyaeB aHHOTaIUA $aiiia OygeT JIydIlUM HHCTPYMEHTOM JJIs1 3TOTO.
C moMompl0 Hee g JII060ro ¢aija MOXKHO YBHAETb, KaKMUM KOMMMTOM IIOC/TIeJHHUM pas
U3MEHSJIM KaKAyI0 U3 CTPOK. [I0aTOMy eciM BBl BUJUTEe, UTO HEKOTOPBIM METO, B BallleM Kojie
paboTaeT HeIpaBWJIBHO, BBl MO)KeTe C IIOMOIILI0 KOMaHAbBI git blame cHabgUTL Qaiia
aHHOTaIlMel, U TaKUM 060pasoM YBHeTb, KOIZla Kakjas CTpoKa MeToja Oblia H3MeHeHa
IIOC/IeJHUM pa3 U KeM. B ciefyrolneM IIpUMepe HCIIOIL3YeTCs ONIMA -L, 4TO6BI OrpaHHUYUTH
BBIBOJI, CTPOKaMH C 12 110 22:

$ git blame -L 12,22 simplegit.rb

N832fe? (Scott Chacon 2008-03-15 10:31:28 -0700 12) def show(tree = 'master')
NB32fe2 (Scott Chacon 2008-03-15 10:31:28 -0700 13)  command("git show #{tree}")
N4832fe2 (Scott Chacon 2008-03-15 10:31:28 -0700 14) end

N4832fe2 (Scott Chacon 2008-03-15 10:31:28 -0700 15)

9f6560e4 (Scott Chacon 2008-03-17 21:52:20 -0700 16) def log(tree = 'master')
79eaf55d (Scott Chacon 2008-04-06 10:15:08 -0700 17) command("git log #{tree}")
9f6560e4 (Scott Chacon 2008-03-17 21:52:20 -0700 18) end

9f6560e4 (Scott Chacon 2008-03-17 21:52:20 -0700 19)

42c£2861 (Magnus Chacon 2008-04-13 10:45:01 -0700 20) def blame(path)

42cf2861 (Magnus Chacon 2008-04-13 10:45:01 -0700 21) command("git blame #{path}")
42c¢f2861 (Magnus Chacon 2008-04-13 10:45:01 -0700 22) end

ObpaTuTe BHHMaHMe, YTO IIepBOe II0Jie — 3TO HellosHagd SHA-1 cymMMa IIOcjieqHEro KOMMUTA,
KOTOPBIN U3MEHSJI COOTBETCTBYIOIYIO CTPOKY. ClIeVIOIITMMU IBYMS IIOJIIMU SIBJISAIOTCI 3HAUEeHU,
U3BJIeUeHHbIE U3 3TOI0 KOMMUTA — UMs aBTOpa U BpeMs CO3/JaHUg KOMMUTA — TAKUM 00pasoM, Bbl
MOJKeTe JIETKO YBHUeTh KTO M3MeHSI CTPOKY U Korga. Ilocse 3TOro CaefyrT HOMep CTPOKU U
comepxuMoe daiyia. O6paTUTe BHUMaHUe Ha CTPOKU CO 3HadeHHeM "4832fe2 B I10Jie KOMMHUTA,
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TaK 0003HAa4al0TCA Te CTPOKH, KOTOpbIe OBLIA B IIepBOM KOMMHUTE 3TOr0 $aiiia. ITOT KOMMUT OBII
clleslaH, KOIZla JaHHBIN (Qaiiy ObLI BIIepBhIe 06aBjeH B IIPOEKT U C TeX II0P 3TU CTPOKH He OBLIA
u3MeHeHbl. HeMHOro c6MBaeT € TOJIKY TO, UTO BBl yKe BHead B Git, II0 KpaliHeld Mepe, TPHU
Pas/JIMYHBLIX BapHaHTa HCIIOJIb30BaHUS CUMBOJIA " 1y1d u3MeHeHUs SHA-1 KoMMHUTa, B JaHHOM
cIydae aTOT CUMBOJI UMeeT TaKoe 3HaUeHHe.

Jlpyrasg oIM4Has Belllb B Git — 3TO TO, UTO OH He OTC/IeKHUBAaeT sIBHO IleperMeHOBaHUsA (QaiiioB
(mo/1b30BaTeNII0 He HY)KHO SI6HO YKasblBaTh KaKOM ¢ailyl B KakKoM OBLI IleperMeHOBaH). OH
COoXpaHsieT CHUMKHU U y>Ke IIOCJIe BBIIIOJIHEHUSI CaMOr0 IlepeMMeHOBAHUsS HeSIBHO IIOIIbITAEeTCS
BBIAICHUTB, YTO OBLIO IleperMeHOBaHO. OflHa M3 UHTepeCHBIX BO3MOKHOCTEMN, BHITEKAKIUX U3
9TOT0 — 3TO TO, YTO BRI TaK)Ke MOJKeTe IIOIIPOCUTH Git BBIABUTH IlepeMellleHUs KOoJa BCeX NPYTUX
BUZ0B. Eciiu 1iepemaTs omnuio -C KoMaHze git blame, Git IIpoaHaIU3UpyeT aHHOTUPYEMBIN Qaiii
U IIBITAEeTCA BBISICHUTh OTKY/la U3HAUAJIbHO ITOSIBUJINCH GparMeHThl KOJja, eCJIM OHU, KOHEYHO JKe,
OBIM OTKYJa-TO CKOIIMPOBaHbL. HalpuMmep, IIpeAIIosIoKHUM IIPU peopraHuUsaliviy Koja B daiire
GITServerHandler.m BBl pasHeCJM ero I10 HeCKOJIbLKUM ¢araM, OAMH U3 KOTOphIX GITPackUpload.m.
BrigeiBasg git blame ¢ ommmert -C gma ¢aiia GITPackUpload.m, BBl MO’KeTe YBUIeThH OTKYyZa
HM3Ha4YaJIbHO IIOSIBUJINCH pa3Hble pparMeHTHI 3TOTO daiiia.

$ git blame -C -L 141,153 GITPackUpload.m

f344158d GITServerHandler.m (Scott 2009-01-04 141)

f344158d GITServerHandler.m (Scott 2009-01-04 142) - (void) gatherObjectShasFromC
f344f58d GITServerHandler.m (Scott 2009-01-04 143) {

70befddd GITServerHandler.m (Scott 2009-03-22 144) //NSLog(@"GATHER COMMI
ad11ac80 GITPackUpload. (Scott 2009-03-24 145)

3

ad11ac80 GITPackUpload.m (Scott 2009-03-24 146) NSString *parentSha;
ad11ac80 GITPackUpload.m (Scott 2009-03-24 147) GITCommit *commit = [g
ad11ac80 GITPackUpload.m (Scott 2009-03-24 148)

ad11ac80 GITPackUpload.m (Scott 2009-03-24 149) //NSLog(@"GATHER COMMI

ad11ac80 GITPackUpload.m (Scott 2009-03-24 150)
56ef2caf GITServerHandler.m (Scott 2009-01-05 151) if(commit) {
56ef2caf GITServerHandler.m (Scott 2009-01-05 152) [refDict setOb

56ef2caf GITServerHandler.m (Scott 2009-01-05 153)

JTO, IeWCTBUTEJILHO, I10J1e3HO. OOBIYHO BBl II0JIyYaeTe B KaueCcTBe HU3HAYaJIbHOIO KOMMUT, B
KOTOPOM BBI CKOIIMPOBAJIM KOJI, TaK KaK 3TO IIePBBIM KOMMUT, B KOTOPOM BbI O6pailjaeTech K 3TUM
CTpoKaMm B amom ¢arisie. Ho B jaHHOM ciry4ae Git coob611iaeT BaM IIepBbI KOMMHUT, B KOTOPOM 3TH
CTPOKU GBIV HAIIMCAHBL, JaKe eCJIM 3TO OBLJIO CAEIaHO B JPYyTroM ¢arie.

BUHapHBIN IOMCK

AHHOTHpOBaHHe Qalijia IIOMOraeT, ecJIM BbI 3HaeTe, I7le HaX0JUTCI IIpobieMa U MOKeTe HadaTb
HCCIefloBaHUe C 3TOTO MecTa. EcJIM BBl He 3HaeTe, UTO CJIOMAaHO, a C TeX IIOp KakK Kof paboral,
OBUIM CIleJIaHbl JEeCITKH WU COTHH KOMMMTOB, BBl BEPOSATHO BOCIIOJIb3yeTeCch KOMaHAOM git
bisect. 3Ta KOMaHZa BBIIOJIHAET OWHAPHBIM IIOMCK II0 MCTOPUM KOMMMTOB [JII TOTO, YTOOBI
IIOMOYb BaM KaK MO>KHO OBICTpee OIIpe/ieJINTh KOMMHUT, KOTOPBIHM co3/aJl IIpobJieMy.

,Z[OHYCTI/IM, BBI TOJIBKO YTO Pa3BEPHYJIHX HEKOTOPYIO BEPCHUIO BAIlIETO KOIA B 60eBOM OKPY’K€eHUHU U
TEeIIeEpb IIoJIydaeTe OT4YEeTBI O HEKOTOpOfI OIITOKE, KOTOpass HE€ BO3HHKaJjJla B BallleM
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pa3paboTuyecKoM OKPY’KEHUHU, U Bbl HE MOKeTe IIpe[[CTaBUTh, II0YeMy KO BelleT cebs TakK. Bbl
BO3BpalllaeTech K BallleMy KOy U BBIACHsSIETe, YTO MO>KeTe BOCIIPOU3BECTHU IIP06JieMy, HO BCE ellle
He IIOHUMaeTe, UTO paboTaeT HeBEPHO. BBl MOKeTe BOCII0JIb30BaThCsI OMHAPHBIM IIOMCKOM, YTOOBI
BBIICHUTB 3TO. Bo-IIepBBIX, BHIIIOJIHUTEe KOMaHAy git bisect start [ig 3amycka Iiporjecca IIOKCKa,
a 3aTeM HCHOJb3yHTe git bisect bad, 4T06BI cOOOITUTE Git, UTO TEKYIITUU KOMMHUT CJIOMaH. 3aTeM,
UCrob3yd git bisect good [good_commit], BBl [MOJDKHBI yKasaTh, KOTZa ObLIO IIOC/IEHEE
U3BeCTHOe pabouee COCTOSHUE:

$ git bisect start

$ git bisect bad

$ git bisect good v1.0

Bisecting: 6 revisions left to test after this
[ecbbelbc347ccecc5f9350d878ce677feb13d3b2] error handling on repo

Git BBIICHHJI, YTO IPOU30ILIO OKOJIO 12 KOMMHTOB MeXXIy KOMMUTOM, KOTOPHIM BBl OTMETHJIHA
KaK IOCJIeTHUH XOPOIIHY KOMMUT (v1.0), ¥ TEKYIIUM IIOXUM KOMMUTOM, U BEITPY3HWJI BaM OJIUH
U3 CepefUHBL. B 3TOT MOMEHT BBl MOJKeTe 3allyCTUTh Ballld TeCThl, YTOObI IIPOBEPUTH
IIPUCYTCTBYeT JIU mIpo6seMa B 3TOM KOMMUTe. ECIM 3TO TaK, 3HAaYUT OHa ObLIa BHeCeHa [0
BBITPY>KEHHOT'0 IIPOME)XyTOYHOI0 KOMMMTA, €CJIU HeT, 3Ha4YUT IIpo6seMa Oblia BHeCeHa II0Cye
9TOT0 KOMMHUTA. IIyCTh B JaHHOM KOMMHUTe IIpo6yieMa He IIPOSBJIsieTCs, BB coobiaeTe 06 aToM Git
C IIOMOIIbI0 git bisect good U mmpogospKaeTe Ballle IyTellleCTBHUE:

$ git bisect good
Bisecting: 3 revisions left to test after this
[b047b02ea83310a70fd60@3dc8cd7abcd13d15c04] secure this thing

Terieph BBl OKa3aJHCh Ha JPyroM KOMMHUTE, PaCIOJJIOKEHHOM IIOCpPefHHEe MeXKAYy TOJBKO YTO
IIPOTECTUPOBAaHHBIM M IJIOXMM KOMMUTAaMH. BBl CHOBa BBIIIOJIHSETEe Ballld TeCTHI,
obHapy>KrBaeTe, YTO TeKYIIIUU KOMMUT CJI0MaH, U coobIaeTe 06 3ToM Git ¢ IIOMOIIBI0 KOMaH/bl
git bisect bad:

$ git bisect bad
Bisecting: 1 revisions left to test after this
[f71ce38690acf49c1f3cIbea38e09d82a5ce6014] drop exceptions table

ITOT KOMMHUT XOPOIIUU U Telleph Git ©UMeeT BCI0O HEOOXOIUMYI0 UHOOPMAIIUIO IS OIIpefieIeHUSL
TOrO, Ife ObLIa BHeceHa ommbka. OH coobmfaer BaM SHA-1 IIepBOrO IIJIOXOTO KOMMHTA U
oTOOpa’kaeT HEKOTOPYH MHPOPMAIIUI0 0 KOMMUTE U ¢aiiyiaX, KOTOpble ObLIM U3MEHEHHBI B 3TOM
KOMMMUTe, TaK, YTOOBI BBl CMOIJIM pa3obpaThbCsd YTO >Ke CIYYUIOCh, UTO MOIJIO IIPUBHECTH 3Ty
OIIINOKY:
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$ git bisect good

b047b02ea383310a70fd60@3dc8cd7abcd13d15¢c04 is first bad commit
commit b@47b02ea83310a70fd603dc8cd7abecd13d15¢04

Author: PJ Hyett <pjhyett@example.com>

Date:  Tue Jan 27 14:48:32 2009 -0800

secure this thing

1040000 040000 40ee3e7821b895e52¢1695092db9bdc4c61d1730
f24d3cbebcfc639b133814550e62d60b8e68a8e4 M config

Korma BBl 3aKOHUYMIM OMHAPHBIN IIOUCK, HY?KHO BBINIOJIHUTE git bisect reset mjsg Toro, 4To6bl
BepHyTb HEAD Tyza, rme oH ObLI [0 Haydaja IIOMCKa, MHA4Ye Bbl OCTAHETECh B, OBOJILHO,
IIPUYYIJIUBOM COCTOTHUU:

$ git bisect reset

9TO MOIIHBIA HMHCTPYMEHT, KOTOPHIM IIOMOraeT BaM 3a CUHTAaHHble MUHYTHI IIPOBEPUTH COTHU
KOMMUTOB Ha BO3MO>XHOCTh BHECEHUS OIIUOKHU. B IeHCTBUTEJIbHOCTH, €CJIN y BaC €CTh CKPHIIT,
KOTOPBIX OyzieT Bo3BpamjaTh 0 ecaId IPOeKT HAXOAUTCSA B paboyeM COCTOSSHHUM U JIF000€ Ipyroe
4YHCJI0 B 00paTHOM CJIydae, TO BbI MOYKeTe II0JIHOCThI0 aBTOMAaTHU3UPOBaTh git bisect. CriepBa, BBl
CHOBa COO00IlfaeTe TpaHUIlbl OMHApPHOIO IIOMCKA, YKa3blBasg U3BEeCTHbIe IUIOXHE U XOpOoIlue
KOMMUTBL. BBl MOYKeTe cJiesiaTh 9TO, IlepeiaBasi UX KoMaHje bisect start — mepBbIM aprymeHTOM
U3BECTHBIN IIJIOXOU KOMMUT, & BTOPBHIM M3BECTHBINA XOPOIIINUI KOMMMNT:

$ git bisect start HEAD v1.0
$ git bisect run test-error.sh

9TO TpUBeleT K aBTOMaTHUeCKOM BBIIIOJHEHUI0 test-error.sh Ha KaKObI BBHITPY>KeHHBIH
KOMMHUT [I0 TeX IIOp, Ioka Git He HaMJeT HepBHIM CIOMaHHBIM KOMMHUT. BBl TakKe MO>KeTe
HCIIOJIL30BaTh YTO-TO BPOZe make MH make tests, MJIM UTO-TO ellle, UTO y BAc €CTh JJIA 3aITycKa
aBTOMAaTHU3UPOBAHHBIX TECTOB.

IHogmoayin

Yacto mpu paboTe HaA OZHUM IIPOEKTOM, BO3HHMKAaeT HeOOXOJUMOCThH HCIIOJIb30BaThb B HEM
OpyToH IpoeKT. Bo3M0)kHO, 3T0 6UbGJIMOTeKa, pa3pabaTbiBaeMasi CTOPOHHUMH pa3paboTUMKaMU
WIHM BaMHU, HO B paMKaX OT/eJbHOTO0 MPOEKTa, H UCI0JIb3yeMasi B HECKOJIbKUX JIPYTHUX ITPOEKTaX.
TunuuHas Ipo6JieMa, BO3HUKAIOIIAS IPU 3TOM — BBl XOTHUTE IIPOMOJDKATH PaboTaTh C ABYMS
MIPOEKTaMH I10 OT/[eJIbHOCTH, HO ITPU 3TOM HCII0JIL30BaTh OJJUH U3 HUX B IPYTOM.

[IpuBeneM mpuMep. IIpeariosioskuM, Bel paspabaTeiBaeTe Beb6-caliT U CO3faeTe JIEHTY B popmare
Atom. BwmecTo HammcaHus COOCTBEHHOIO TIeHepaTopa Atom, BBl peIlMJNd UCI0JIb30BaTh
616JIM0TEKY. BB, BepOATHO, JOJDKHBI IM00 BKJIYUTh HY>KHBIU KOJ, U3 pasfessieMor 6UOIU0TEKH,
HarpuMep, moxyasa CPAN miau Ruby gem, 1160 CKOIUPOBaTh UCXOAHBIN KOJ OMOJIMOTEKHU B Balll
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IpoeKT. IIpo6sieMa ¢ UCII0Ib30BaHHEM GHUOIMOTEKH COCTOUT B CJIOKHOM aflaliTaliii 6MO6IM0TeKH
IIOZ, CBOM HY>KHBI M 4acTo 6GoJiee CJIOKHBIM ee pacIIpoCTpaHeHHeM, TaK KaK BaM HY)KHO OBITH
YBEPEHHBIM, YTO Ka)K[OMy KJHEHTY [IOCTyIIHa Takasg OubsmoTeka. [Ipy BKIIOUEHHH KOZa
O6uO6/JIMOTEKH B CBOM IIPOEKT IIpo6seMa OyjeT 3aKJIH4YaTbCd B CI0KHOM O0beIMHEHUU BaIllUX
COOCTBEHHBIX U3MEHEeHHUH C H3MeHEeHHsIMU B BBIIIECTOSIIIEM PEII03UTOPHH.

Git pemiaer 39Ty IIpoGiieMy, IIpefoCTaBJgd (QYHKIIMOHAJIBHOCTH IIOAMOAYJeH. IlomMozmysiu
II03BOJIIIOT BaM COXPaHUTL OAWH Git-perro3UTOpHUM, KaK IOAAUPEKTOPUI0 apyroro Git-
PeIlo3uTOpHs. ITO JaeT BaM BO3MO’KHOCTH CKJIOHMPOBATH B BAlll IIPOEKT JAPYroM periosuTOPU, HO
KOMMMUTBHI IIPU 3TOM XPaHUTH OTAEJIBbHO.

HauaJsio pa6oThI ¢ HOAMOIY/ISIMU

Jlasee MBI PAacCMOTPHUM IIpoIiecC pa3paboTKU IIPOCTOTO ITPOeKTa, Pa3GUTOT0 Ha OJWH IJIaBHBIN
MIPOEKT U HEeCKOJIBKO IOJITPOEKTOB.

/laBaiiTe HayHeM C J00aBJIEHHS CYyIeCTBYIOIero Git-perro3suTopusi, B KadeCcTBe IIOJMOJYJISI
pPemnosuTopus, B KOTOPOM MBI paboTaeM. /ljs1 mob6aBjeHHSI HOBOTO IIOAMOZYJSI KCIIOJIB3YUTe
KoMaHay git submodule add c URL mpoekTa, KOTOPHI BBl XOTUTe HayaTh OTC/IeXKUBaTh. B TaHHOM
npuMepe MbI 1o6aBUM 616a10TeKYy “DbConnector”.

$ git submodule add https://github.com/chaconinc/DbConnector
Cloning into 'DbConnector’...

remote: Counting objects: 11, done.

remote: Compressing objects: 100% (10/10), done.

remote: Total 11 (delta @), reused 11 (delta 0)

Unpacking objects: 100% (11/11), done.

Checking connectivity... done.

ITo yMO/TYaHUIO IIOAMOAY/IU N00aBJIAIOT IIOAIIPOEKTHl B TUPEKTOPHUH, HasbIBaeMble TaK JKe, KaK U
COOTBETCTBYIOII[HE PeIIO3SUTOPHUH, B HallleM ipuMepe — “DbConnector”.

Eciiu B ﬂaHHBII‘;I MOMEHT BbI BBIIIOJTHUTE g'l t status, To 3aMeTHUTEe HECKOJIFKO MOMEHTOB.

$ git status
On branch master
Your branch is up-to-date with 'origin/master'.

Changes to be committed:
(use "git reset HEAD <file>..." to unstage)

new file: .gitmodules
new file:  DbConnector

Bo-11epBBIX, BBl IOJDKHBI 3aMeTUTh HOBBINM ¢auir .gitmodules. 3TO KOHOUIYPAITMOHHBIN Qaili, B
KOTOPOM XpaHUTCA COOTBeTCTBHe Meskay URL IIpoekTa U JIOKaJbHOM IIOAAMPEKTOpHUeN, B
KOTOPYIO BbI €r0 BBIKAUaJIn:
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$ cat .gitmodules
[submodule "DbConnector"]
path = DbConnector
url = https://github.com/chaconinc/DbConnector

Ecyi y Bac HeCKOJIbKO IIOAMOZYJIel, TO U B 3TOM ¢alijie y Bac OyeT HeCKOJILKO 3aluceil. BaxKHo
3aMeTHUTh, YTO 3TOT Qaii mobaBiieH II0[ yIIpaBiieHHe Git Tak ke, KaK U Jpyrue Balu Qariiebl,
HaIlpuMep, Ball ¢pama .gitignore. ITOT $paiiy MOXKHO IIOJIyYUTh U OTIIPABUTh Ha CepBep BMecTe
C OCTaJBbHBIMU ¢ailylaMU IIpoeKTa. biaromapsd 3ToOMy Apyrue JIIOAH, KOTOpble KJIOHHUPYIOT Balll
IIPOEKT, Y3HAIOT OTKY/ia B3ATh IIOAMO/YJ/IH IIPOEKTa.

ITOCKOJIBKY [pyrHue JIXOAY IIePBBIM [[eJIOM OYAYT IBITaThCAd BBIIIOJIHUTH KOMAaH/bI
clone/fetch mo URL, ykasaHHBIM B ¢aiiie .gitmodules, cTapaiiTech IIpOBepATh, UTO
URL 6ypyT UM pocTymHBL. Harpumep, eciu BBl BBIIIOJIHSAETe OTIIpaBKy 110 URL

NOTE OTJIMYHOMY OT TOrO, II0 KOTOPOMY JApyrde JIIOAW II0Jy4armT [JaHHBIE, TO
ucnonb3yiite URL, K KOTOPOMY Y APYIHX YYaCTHUKOB OyZleT JOCTYII. BBl MokeTe
U3MEHUTH 3TO 3HaueHHe JIOKAJIbHO TOJILKO /I cebs C IIOMOIbI0 KOMaH/ABI git
config submodule.DbConnector.url PRIVATE_URL.

CremyrolyM 3jileMeHTOM BbIBOfa git status sABysgeTca caMa gupeKTopus IIpoekTa. Eciu BBI
BBIITOJIHUTe git diff 114 Hee, TO yBUAMTE KOE-UTO HHTepPeCHOe:

$ git diff --cached DbConnector

diff --git a/DbConnector b/DbConnector

new file mode 160000

index 0000000..c3f01dc

--- /dev/null

+++ b/DbConnector

@0 -0,0 +1 @@

+Subproject commit ¢3f@1dc8862123d317dd46284b05b6892¢7b29bc

Xots DbConnector gBiIsgeTCS MOAAUPEKTOPHEN Balllell paboyell fUpeKTOpUH, Git pacliosHaeT ee Kak
IIOAMOAYJIb ¥ He OTCJIeKHUBAeT ee COAepP KHMOe, KOIZla Bbl He HAXOJUTeCh B 3TOM JUPEKTOPHUH.
BMecTo 3Toro, Git BUSUT ee KaK HEKOTOPBIHM OT[eIbHBIN KOMMUT U3 3TOT0 PEIIO3SUTOPHS.

Eciii BaM Hy)XeH HeMHOTO 0OoJiee IIOHATHBIM BBIBOJ, TO MOJKeTe IlepefaTh KomaHze git diff
OIILTHIO --Submodule.
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$ git diff --cached --submodule

diff --git a/.gitmodules b/.gitmodules

new file mode 100644

index 0000000..71fc376

--- /dev/null

+++ b/.gitmodules

@0 -0,0 +1,3 @@

+[submodule "DbConnector"]

+ path = DbConnector

+ url = https://github.com/chaconinc/DbConnector
Submodule DbConnector 0000000...c3f@1dc (new submodule)

Koria BbI BEIIIOJTHUTE KOMMUT, TO YBUUTE CIIeIVIOIIee:

$ git commit -am 'added DbConnector module'
[master fb9093c] added DbConnector module
2 files changed, 4 insertions(+)

create mode 100644 .gitmodules

create mode 160000 DbConnector

ObpaTuTe BHMMaHUe Ha IIpaBa jgocryna 160000 y DbConnector. 3TO clielfraJbHBIe IIpaBa AOCTYyIIa B
Git, KoTOpHBIe, 110 CYTH, 03HAYAIOT, YTO BBl COXpaHseTe KOMMHUT KaK 3JIeMeHT KaTaJIora, a He Kak
IIOASUPEKTOPHIO I Paill.

KyioHHpoBaHue NpoeKTa ¢ MOAMOIY/IIMH

Jlaslee MBI PAcCMOTPUM KJIOHHpPOBaHHeE IIPOeKTa, Cofeprkallero moamonyad. Korma BEI
KJIOHUpPYeTe TaKOU IIPOEKT, 110 YMOJTUAHUIO BbI IIOJYUHUTE TUPEKTOPHH, Cofiep>Kallie IT0IMOYJIH,
HO HU offHoTO daiisia B HUX He OyZeT:
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$ git clone https://github.com/chaconinc/MainProject
Cloning into 'MainProject'...

remote: Counting objects: 14, done.

remote: Compressing objects: 100% (13/13), done.
remote: Total 14 (delta 1), reused 13 (delta 0)
Unpacking objects: 100% (14/14), done.

Checking connectivity... done.

$ cd MainProject

$ 1s -1a

total 16

drwxr-xr-x 9 schacon staff 306 Sep 17 15:21 .
drwxr-xr-x 7 schacon staff 238 Sep 17 15:21 ..
drwxr-xr-x 13 schacon staff 442 Sep 17 15:21 .git
-rw-r--r-- 1 schacon staff 92 Sep 17 15:21 .gitmodules
drwxr-xr-x 2 schacon staff 68 Sep 17 15:21 DbConnector
-rw-r--r-- 1 schacon staff 756 Sep 17 15:21 Makefile
drwxr-xr-x 3 schacon staff 102 Sep 17 15:21 includes
drwxr-xr-x 4 schacon staff 136 Sep 17 15:21 scripts

drwxr-xr-x 4 schacon staff 136 Sep 17 15:21 src
$ cd DbConnector/

$ 1s

$

[upektopus DbConnector MPUCYTCTBYeT, HO OHA IycCTas. BbI JO/DKHBI BBIIIOJTHUTH ABe KOMAaH/IbI:
git submodule 1init - @I MHUIMAIM3alIUX JIOKAJBLHOTO KOHQUIypallMoOHHOTO ¢aria, U git
submodule update - I W3BJIeUEeHUS BCeX JAaHHBIX 3TOr0 IIPOEKTAa U IIepPeKJHYeHHs Ha
COOTBETCTBYIOIIIUM KOMMUT, yKa3aHHbBIM B BallleM OCHOBHOM IIPOEKTe.

$ git submodule init

Submodule 'DbConnector' (https://github.com/chaconinc/DbConnector) registered for path
'DbConnector’

$ git submodule update

Cloning into 'DbConnector'...

remote: Counting objects: 11, done.

remote: Compressing objects: 100% (10/10), done.

remote: Total 11 (delta @), reused 11 (delta 0)

Unpacking objects: 100% (11/11), done.

Checking connectivity... done.

Submodule path 'DbConnector': checked out 'c3f01dc8862123d317dd46284b05b6892¢7b29bc’

Teneps Baia gupekTopus DbConnector HaXOAATCS B TOYHO TaKOM YK€ COCTOSIHUH, KaK U paHee IIpU
BBIIIOJTHEHUHU KOMMHUTA.

OmHAaKo, CYIIeCTBYeT APYrodl HEMHOTO 00Jiee IPOCTOM BapHaHT C/ieJIaTh TOKe caMoe. EC/TH BBI
TepeIaIuTe OIITHIO --recursive KoMaHjle git clone, To OHA aBTOMaTHUUYEeCKH MHHITHAIHU3UPYET U
0GHOBUT Ka’K/[bIH ITOIMO/TYJIb B 3TOM PEII03UTOPHH.
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$ git clone --recursive https://github.com/chaconinc/MainProject

Cloning into 'MainProject'...

remote: Counting objects: 14, done.

remote: Compressing objects: 100% (13/13), done.

remote: Total 14 (delta 1), reused 13 (delta 0)

Unpacking objects: 100% (14/14), done.

Checking connectivity... done.

Submodule 'DbConnector' (https://github.com/chaconinc/DbConnector) registered for path
'DbConnector’

Cloning into 'DbConnector'...

remote: Counting objects: 11, done.

remote: Compressing objects: 100% (10/10), done.

remote: Total 11 (delta @), reused 11 (delta 0)

Unpacking objects: 100% (11/11), done.

Checking connectivity... done.

Submodule path 'DbConnector': checked out 'c3f01dc8862123d317dd46284b05b6892¢c7b29bc’

Pa6oTa Hajg IPOEKTOM C IOAMOAY/IAMHU

Terepb y HAac eCcTh KOHHUS IIpOeKTa C IIOAMOMAYJISIMH. /laBaiiTe pacCMOTPUM, KaK MBI OymeT
paboTaTh COBMECTHO C HAIIUMU KOJUIeTaMHU HaJl OCHOBHBIM IIPOEKTOM U HaJl IIO/IIIPOEKTOM.

ITosryueHHe HU3MEHEeHHH U3 BBIIIECTOSIIEro pero3uTOpPHUs

[IpocTeHIIIUIT BapUaHT UCIOJIb30BaHUS IIOJMOMAYJIeH B IIPOEKTe COCTOUT B TOM, YTO BBHI IIPOCTO
II0JIy4aeTe caM IOJIIPOeKT U XOTUTe IepHOUYecKH II0JydaTh 0OHOBJIEHHUS, HO B CBOeM KOIIMU
IMPOoeKTa HUYEro He U3MeHsIeTe. /[aBaiiTe paCCMOTPUM 3TOT ITPOCTOH ITPUMeED.

Ec/ii BBl XOTHUTE IIPOBEPUTH HaJIUYHe HM3MEHEHUH B ITOIMOJyJIe, BBl MOYKETE IIEPEUTH B €ro
TUPEKTOPHUI0, BHITIOTHUTE git fetch u 3aTeM git merge 111 0GHOBJIEHHS JIOKAJIBLHON BepCUU U3
BBIIIIECTOSIIETO PEIIO3UTOPUSL

$ git fetch
From https://github.com/chaconinc/DbConnector
c3f01dc..d0354fc master -> origin/master

$ git merge origin/master
Updating c3f@1dc..d0354fc
Fast-forward

scripts/connect.sh | 1 +

src/db.c | 1+

2 files changed, 2 insertions(+)

Terieps eciv BBl BepHeTeCh B OCHOBHOU IIPOEKT U BBINIOJAHUTE git diff --submodule, To cMoKeTe
YBHU/IeTh, YTO IIOJMOAYJIb OOHOBHJICS, U IIOJIYYUTh CIIMCOK HOBBIX KOMMUTOB. ECJIM BEI He XOTUTE
Ka’KIbIA pas IIpu BbI3oBe git diff ykaseiBaTh OIITUIO --submodule, TO MOKeTe YCTAHOBUTH TaKOM
¢dopmaT BEIBOZA 110 YMOJIUaHUIO, 3a/1aB ItapaMeTpy diff.submodule sHaueHuUe “log”.
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$ git config --global diff.submodule log
$ git diff
Submodule DbConnector c3f@1dc..d0354fc:
> more efficient db routine
> better connection routine

Ec/iu B IaHHBIA MOMEHT BBI CO3/[aJUTe KOMMUT, TO TAKUM 06pa3oM cjiesiaeTe JOCTYITHHIM HOBBIHM
KOJI B TIO/TMO/TYJIe JIJISI APYTHX JIFO/IEeH.

Ec/ii BBl HE XOTUTE BPYUHYI0 H3BJIEKATh U CIMBAaTh U3MEHEHUs B MOAIUPEKTOPHUIO, TO /I Bac
CyIllecTByeT GoJiee IPOCTOM CIIOCOO ceslaTh TOXKe camoe. ECIM BBI BBIIOJTHHTe git submodule
update --remote, To Git caM mepeHeT B BaIllk IIOAMO/IYJIH, 3a6epeT U3MeHEeHHUsI U 06HOBHUT HUX JIJI
Bac.

$ git submodule update --remote DbConnector
remote: Counting objects: 4, done.
remote: Compressing objects: 100% (2/2), done.
remote: Total 4 (delta 2), reused 4 (delta 2)
Unpacking objects: 100% (4/4), done.
From https://github.com/chaconinc/DbConnector
3f19983..d0354fc master -> origin/master
Submodule path 'DbConnector': checked out 'd@354fc054692d3906c85c3af@5ddce39a1c0644’

JdTa KOMaH[a I10 YMOJYaHUI0 IIpejIiojaraeT, YTO Bbl XOTUTe OOHOBUTH JIOKAJIBHYI KOIIHK0 10
COCTOSHUSI BeTKH master K3 pPemo3uUTOpUs HoAMOAyJd. OfHAKO, II0 JKeJIaHWI0 BBl MOXKeTe
U3MEeHUTH 3T0. HallpuMep, ecsiv Bl XOTUTe, YTOOBI IToAMOAyIb DbConnector oTcieskuBal BeTKY
“stable” perrosuTOpUs, TO BBl MOJKETE YCTAHOBUTH 9TO JIMOO B ¢arise .gitmodules (Torma u gpyrue
JIIOOU TakKe OYAYyT OTCJIEXHUBATH 3Ty BeTKY), MO0 B BallleM JIOKaJbHOM ¢ariie .git/config.
JlaBaliTe HACTPOUM 3TO B parise .gitmodules:

$ git config -f .gitmodules submodule.DbConnector.branch stable

$ git submodule update --remote
remote: Counting objects: 4, done.
remote: Compressing objects: 100% (2/2), done.
remote: Total 4 (delta 2), reused 4 (delta 2)
Unpacking objects: 100% (4/4), done.
From https://github.com/chaconinc/DbConnector
27cf5d3..c87d55d stable -> origin/stable
Submodule path 'DbConnector': checked out 'c87d55d4c6d4b@5ee34fbc8cbbf7bf4585ae6687'

Eciu BeI ybepete -f .gitmodules, To KoMaH/a cleslaeT U3MeHeHHUs JIOKAJIbHO TOJIBKO y Bac, HO,
KaKeTcsl, UMeeT CMBICJ BCE Ke OTIIPaBJIATh 3Ty HHPOPMAILUI0 B PEIIO3UTOPUM, TaK YTOOBI U BCe
OCTa/IbHbIE YYaCTHUKH UMeJIH K HeH JOCTyIL.

Ec/i B JTaHHBIM MOMEHT MbI BBIIOJIHUM git status, To Git ImokakeT HaM, YTO y HaC €CTb “HOBBIE
KOMMUTEI” B IIOAMO/yJIe.
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$ git status
On branch master
Your branch is up-to-date with 'origin/master’'.

Changes not staged for commit:
(use "git add <file>..." to update what will be committed)

(use "git checkout -- <file>..." to discard changes in working directory)

modified: .gitmodules
modified: DbConnector (new commits)

no changes added to commit (use "git add" and/or "git commit -a")

Ecsim BBl yCTAaHOBUTE B HAcTpoMKax ItapaMeTp status.submodulesummary, To Git 6ymeT Taxke
oTo6pakaTh KpaTKoe pe3toMe 00 U3MeHEeHUSIX B BAIlIUX ITIOAMOAYJISX:

$ git config status.submodulesummary 1

$ git status
On branch master
Your branch is up-to-date with 'origin/master’'.

Changes not staged for commit:
(use "git add <file>..." to update what will be committed)

(use "git checkout -- <file>..." to discard changes in working directory)

modified: .gitmodules
modified: DbConnector (new commits)

Submodules changed but not updated:

* DbConnector c¢3f@1dc...c87d55d (4):
> catch non-null terminated lines

Ecim ceiriuac Bbl BBIDOIHUTE ¢it diff, TO cMo)KeTe yBHUIeTb, YTO H3MEHHJICA Hall (aml
.gitmodules, a Tak>Ke, YTO CYILeCTBYeT HECKOJILKO II0JIyYeHHBIX BaMU KOMMHUTOB, KOTOPbIE TOTOBBI
IJI1 KOMMMTA B IIPOEKTe BAIllero IoAMOYJIs.
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$ git diff
diff --git a/.gitmodules b/.gitmodules
index 6fc@b3d..fd1cc29 100644
--- a/.gitmodules
+++ b/.gitmodules
@@ -1,3 +1,4 @@
[submodule "DbConnector"]
path = DbConnector
url = https://github.com/chaconinc/DbConnector
+ branch = stable
Submodule DbConnector c3f@1dc..c87d55d:
> catch non-null terminated lines
> more robust error handling
> more efficient db routine
> better connection routine

3I0pOBO, UYTO MBI MOKEM YBH/IETh CIIKCOK IIOJTOTOBJIEHHBIX KOMMUTOB B HallleM nogmMmozyJie. Ho
II0CJIe CO3JaHWsI KOMMHUTA, BBl TakyKe MOJKeTe IIOJIYYUTh 3Ty WHQPOPMAITHIO, eCJIM BBHIIIOJTHUTE
KoMaHay git log -p.

$ git log -p --submodule

commit 0a24cfc121a8a3c118e0105ae4aed4c00281cf7ae
Author: Scott Chacon <schacon@gmail.com>

Date: Wed Sep 17 16:37:02 2014 +0200

updating DbConnector for bug fixes

diff --git a/.gitmodules b/.gitmodules
index 6fc@b3d..fd1cc29 100644
--- a/.gitmodules
+++ b/.gitmodules
ee -1,3 +1,4 @@
[submodule "DbConnector"]
path = DbConnector
url = https://github.com/chaconinc/DbConnector
+ branch = stable
Submodule DbConnector c3f@1dc..c87d55d:
> catch non-null terminated lines
> more robust error handling
> more efficient db routine
> better connection routine

[Io yMOTUaHUIO IIPU BBINIOJIHEHUHW KOMaHbI git submodule update --remote Git 6yjeT mbITaThCA
OOHOBUTH BCe BalllM IIOJAMOIYJIH, II03TOMY €C/JIHd y BaC UX MHOTO, Bbl MO)KeTe yKa3aTb UM
I1I0/IMO/1yJIs1, KOTOPBIM BBl XOTUTE IIOIIPO60BATH 0OHOBUTH
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PaGoTa ¢ mogMO/yIeEM

BecbMa BepOSTHO, UTO BBl HCIIOJIb3yeTe IIOAMOZYJIH, IIOTOMY UTO XOTHTe paboTaTh HaJ KOLOM
rnogMoaysd (MM HeCKOJIBbKHUX II0JMOJyJIeil) BO BpeMs pPaboThl HaJy KOJOM OCHOBHOIO IIPOEKTa.
MHaue 6B BBI, CKOpee BCero, IIPeAIIOYIHd MCII0b30BaTh 0oJiee IIPOCTYH CUCTEMY YIIpaBJIeHUS
3aBHCHUMOCTAMH (TaKyro Kak Maven uiau Rubygems).

/laBaiiTe Telepb pPacCMOTPUM IIpUMeEpP, B KOTOPOM MBI OJHOBPEMEHHO C H3MEHEHUSIMH B
OCHOBHOM IIPO€KTe BHeCeM H3MeHeHUs B II0AMOAYJIb, 3aQUKCHUPOBaB U OIIyOJIHMKOBAB BCe 3THU
HW3MeHEeHUs B OJHO U TO>Ke BpeMsl.

/1o cUX 1I0p, KOT/ia MBI BBIIIOJIHSUIA KOMaHAy git submodule update [y1g M3BiledyeHUsI U3MeHEHUN U3
periosuTopusa moaMonysd, Git mosydas U3MeHeHUs U OOHOBJISI Qaiyibl B IIOAJUPEKTOPUH, HO
OCTaBJISI IIOLPEIIO3SUTOPUI B COCTOSTHUM, Ha3blBaeMoM “oThesieHHbIN HEAD” (“detached HEAD”).
JTO 3HAUUT, YTO JIOKaJIbHasl paboyas BeTKa (Takas, HallpuMep, KaK “master”), oTcjieKUBarolas
U3MeHEeHUs, OTCYTCTByeT. TakuUM o06pa3oM, Jir0Oble BHOCHUMBble BaMU W3MeHeHUs He OyayT
HOPMaJIbHO OTCJIeKUBAThHCH.

Jsia ympoieHuda paboThl € IIOAMOAYISAMH BaM HeOOXOAUMO CZeJaTh [IBe Bellld. BaM Hy’)KHO
IeperTH B KaXKIbIM OAMOYJIb U IEePEKJIOUYUTHCI Ha BETKY, B KOTOPOU OyjieTe B JaJbHEUIlIeM
paboTaTh. 3aTeM BaM He0OXOAUMO COOOIIUTE Git, YTO eMy /iejIaTh €CJIN Bbl BHEC/IM U3MEHEHUS, a
3aTeM KOMaHJoH git submodule update --remote mosrydyaeTe HOBBIe U3MEHEHUSI U3 PEIIO3UTOPUS.
B0O3MOJKHEI 1Ba BapUaHTa — Bbl MO>KeTe CJIUTh UX B Ballly JIOKaJIbHYI0 BEPCHUI0 MU IIOIIPOo60BaTh
repe6asnupoBaTh Bl JIOKAJIbHbIe HAPAOOTKH II0BEPX HOBBIX U3MEHEHUM.

IlepBEIM JIeJIOM, JjaBaiiTe IlepeiiZieM B AUPEKTOPHIO HAIllero IOAMOAYJS M IIePeKIIYNMCI Ha
HY’KHYIO BETKY.

$ git checkout stable
Switched to branch 'stable'

JlaBaiiTe 1onpo6yeM BOCIIOJIb30BaThCA OIIMEN “merge” (“caustHUS”). /Ij1d TOTO, UYTOOBI 3a7jaTh ee
BPYYHYIO, MBI MOKeM IIPOCTO 00aBUTh OIIIIHIO --Mmerge B HAIll BEI30B KOMaH/bI update.

$ git submodule update --remote --merge

remote: Counting objects: 4, done.

remote: Compressing objects: 100% (2/2), done.
remote: Total 4 (delta 2), reused 4 (delta 2)
Unpacking objects: 100% (4/4), done.

From https://github.com/chaconinc/DbConnector

c87d55d..92c¢7337 stable -> origin/stable

Updating c87d55d..92¢c7337

Fast-forward

src/main.c | 1 +

1 file changed, 1 insertion(+)

Submodule path 'DbConnector': merged in '92c7337b30ef9e0893e758dac2459d07362ab5ea’

Eciix MBI nepefmeM B TUPEKTOPUIO DbConnector, To YBHIUM, UTO HOBbIE€ U3MEHEHUI YK€ CJIUTEI B
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HAIITy JIOKaJIbHYI0 BeTKy stable. Temephb /laBaiiTe IOCMOTPUM, YTO CJIYUUTCS, KOIJa Mbl BHeCeM
CBOU COOCTBEHHEBIE JIOKaJbHble M3MeHeHHUs B OGHOJIMOTEKY, a KTO-TO APYTrOod B 3TO ’Ke BpeMms
OTIIPaBUT APYTHE U3MEHEHHUS B BBIIIIECTOSIITUEH PEIIO3UTOPHH.

$ cd DbConnector/
$ vim src/db.c
$ git commit -am 'unicode support'
[stable f906e16] unicode support
1 file changed, 1 insertion(+)

Tenepp eciu MBI OOHOBHMM HaIl IIOAMOIYJb, TO CMOXKEM YBHAETH, UYTO CIAYUUTCS, KOTIA MBI
Cleslaid JIOKaJIbHble M3MEHEHUs, a BBIIIECTOSIIIUN PeIlO3UTOPUN TakKKe HMeeT H3MeHeHUs,
KOTOpPBIE MBI I0JDKHBI 00beJUHUTb.

$ git submodule update --remote --rebase

First, rewinding head to replay your work on top of it...

Applying: unicode support

Submodule path 'DbConnector': rebased into '5d6@ef9bbebf5adc1c1050f242ceeb54ad58dad4’

Ecia BBl 3a0y/ieTe yKasaTh OIIIUIO --rebase MM --merge, To Git IIpoCTO OOHOBUT Balll IIOAMOLYJIb,
[0 COCTOSIHUS, UTO €CTh Ha CepBepe, ¥ YCTAHOBHUT BAalll IIPOEKT B COCTOSHME 0THeeHHOro HEAD.

$ git submodule update --remote
Submodule path 'DbConnector': checked out '5d6@ef9bbebf5adc1c1050f242ceeb54ad58dad4’

He OeCIIOKOUTeCh, eC/IM TaKOe CJIYUYUTCHd, Bbl MOYKeTe IIPOCTO BEPHYTBHCI B IUPEKTOPHUIO,
IIepeKJIYUTHCA 06paTHO Ha Ballly BETKY (KoTopas Bce ellje 6y/ieT cofeprKaTh Balllk HApaboTKU) U
CJIUTh WU Ilepeb6asupoBaTh BeTKY origin/stable (MyIu Apyryro HY>KHYI0 BaM Y[aJeHHYI0 BETKY)

BPYYHYIO.

Eci BeI He 3aQUKCHPOBaIM Ballli U3MEHEHUS B II0JMO/yJIe U BBHIIIOJHUIN er0 0OHOBJIEHHUE, TO
9TO IIPUBEJET K IIpobsieMaM — Git U3BJleyeT M3MeHEeHUs U3 BBIIIECTOSIer0 PeIlo3UTOPHs, HO He
3aTpeT HecOXpaHeHHbIe HApPabOTKHU B AUPEKTOPHUH Balllero II0MOIYJIS.
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$ git submodule update --remote

remote: Counting objects: 4, done.

remote: Compressing objects: 100% (3/3), done.

remote: Total 4 (delta 0), reused 4 (delta 0)

Unpacking objects: 100% (4/4), done.

From https://github.com/chaconinc/DbConnector
5d60ef9..c75e92a stable -> origin/stable

error: Your local changes to the following files would be overwritten by checkout:
scripts/setup.sh

Please, commit your changes or stash them before you can switch branches.

Aborting

Unable to checkout 'c75e92a2b3855c¢9e5b661915308390d9db20@04aca’ in submodule path

'DbConnector’

Ectu BB chenaj H3MeHEeHHs, KOTOphle KOHQPIUKTYIOT € KAaKHUMU-TO HU3MEHEHUSIMU B
BBIIIIECTOSIIIIEM PeIlo3UTOPHUH, TO Git COOOITUT BaM 00 3TOM, KOTZ@ BBl 3allyCTHUTE OIIepallHio
oOHOBJIEHHE.

$ git submodule update --remote --merge

Auto-merging scripts/setup.sh

CONFLICT (content): Merge conflict in scripts/setup.sh

Recorded preimage for 'scripts/setup.sh'

Automatic merge failed; fix conflicts and then commit the result.

Unable to merge 'c75e92a2b3855c9e5b661915308390d9db204aca’ in submodule path
'DbConnector’

BbI MO>KeTe TIepeUTH B AUPEKTOPUIO TTOIMOYJISI U UCIIPAaBUTh KOHPIUKT 06BIYHBIM 00pa3oM.

ITy6uKanuss HI3SMeHeHU B II0OAMOyJIe

Tenepb Y HacC eCTb HEKOTOPbIE€ N3MEHEHUA B TUPEKTOPHUU HAIIIETO II0OAMOIYJIA. HEKOTOp.BIe "3 HUX
MBI IIOJIYUYHMJIN ITPH 00HOBJIEHUU U3 BEIIIIECTOSIIIETO PEIIOSHUTOPHA, a [ApPyrue OBLIH CaeJ/IaHbI
JIOKaJIbBHO U1 II0Ka HUKOMY He€ OTOCTYIIHEI, TaK KaK MBI UX €Ille HUKY/ld HE OTIIPaBUJIN.

$ git diff
Submodule DbConnector ¢87d55d..82d2ad3:
> Merge from origin/stable
> updated setup script
> unicode support
> remove unnessesary method
> add new option for conn pooling

Ecyi MBI CO3aiMM KOMMUT B OCHOBHOM IIpOEKTe U OTIIPaBHUM ero Ha cepBep, He OTIIPaBUB IIPU
9TOM H3MeHeHHUs B IIOAIMOJyJIe, TO JPyTHe JIIOAH, KOTOpHIe IIOIBITAl0TCSI HCII0JIb30BaTh Hallld
W3MeHEeHUs, CTOJKHYTCSI C IIpo6seMaMy, TaK KaK y HUX He OyZeT BO3MOYXHOCTH IIOJIYYHUTh
TpebyeMble M3MeHEHUs IIOAMOAYJIA. ITH HM3MeHeHMus OyAyT IIPUCYTCTBOBAaTh TOJILKO B Hallleld
JIOKaJIbHOM KOITHH.
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Jl7s1 Toro, 4Tobbl rapaHTUPOBAHHO H30e)KaThb 3TOM MIpPO06JIeMBI, BBl MO>KeTe Ilepef] OTIIPaBKOM
OCHOBHOTO IIpO€eKTa II0IIPOCUTH Git IIPOBEPUTH, UTO BCe HAIIU II0JMOIY/IN CaMU ObLIIM KOPPEKTHO
OoTIpaBJeHbl Ha cepBepbl. KomaHpma git push IpuHHMaeT apryMeHT --recurse-submodules,
KOTOPBIM MO>KeT IIpUHUMaTh 3HaueHUsA “check” wianu “on-demand”. Mcriosib3oBaHHe 3HAUYEHUS
“check” mpuBemeT K TOMY, UTO push IIPOCTO 3aBepIIUTCI Heyaauei, ecJau KaKOU-TO U3
3aQUKCUPOBaHHBIX II0IMO/IyJIell He ObLJI OTIIPaBJIEH Ha CepBep.

$ git push --recurse-submodules=check
The following submodule paths contain changes that can
not be found on any remote:

DbConnector

Please try

git push --recurse-submodules=on-demand
or cd to the path and use

git push

to push them to a remote.

Kak BHjUTe, 9Ta KOMaH/ja Tak)Ke aeT HaM HeKOTOphIe IT0JIe3HbIe COBETHI O TOM, UTO MBI MOIJIH
OBl Jles1aTh JaJblie. CaMbli IIPOCTOM BapHaHT — 3TO IIPOMTH II0 BCeEM IOAMOAYJISIM M BPYYHYIO
OTIIPaBUTh U3MEHEHWsI Ha CepBepbl, YTOOBI TapaHTHUPOBATH [JOCTYIIHOCTh M3MEHEHUH IPyTUM
JIFOJISIM, a 3aTeM IIOBTOPUTH IIepBOHAYaIbHY0 KOMaH/y push.

JlpyToil BapHaHT — 3TO MCIIOJIb30BaTh 3HaUeHHe “on-demand”, KOTOpoe MOMIBITAaeTCs CleJIaTh 3TO
BCe 3a Bac.

$ git push --recurse-submodules=on-demand

Pushing submodule 'DbConnector’

Counting objects: 9, done.

Delta compression using up to 8 threads.

Compressing objects: 100% (8/8), done.

Writing objects: 100% (9/9), 917 bytes | @ bytes/s, done.

Total 9 (delta 3), reused @ (delta 0)

To https://github.com/chaconinc/DbConnector
c75e92a..82d2ad3 stable -> stable

Counting objects: 2, done.

Delta compression using up to 8 threads.

Compressing objects: 100% (2/2), done.

Writing objects: 100% (2/2), 266 bytes | @ bytes/s, done.

Total 2 (delta 1), reused @ (delta 0)

To https://github.com/chaconinc/MainProject
3d6d338..9a377d1 master -> master

Kak BuUauTe, Iepesi OTIPAaBKOM Ha cepBep OCHOBHOTO IpoekTa Git mepelnesn B AUPEKTOPHUIO
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Mopnyss DbConnector ¥ OTIIpaBHJI Ha cepBep ero. Eciu oTIpaBKa IOAMOZAYJISA II0 KaKHUM-TO
IIPUYMHAM 3aBepIIHIach HeyAaved, TO M OTIPaBKa OCHOBHOIO IIPOEKTAa TaKyKe 3aBepIIUTCSI
HeyJaven.

O0BbeUHEHHE H3MEHEeHHH 0 IMOY ISt

Ecin BBl U3MeHHUTe CCBUIKY Ha IIoOAMOAYyJIb OOHOBpPEMEHHO C KeM-TO e€Ille, TO BBl MOJKeETe
CTOJIKHYTBCA C HEKOTOPhIMH HpOGJIEMaMI/I. Takoe ClIydaeTcd e€CJIH HCTOpHMH IIOAMOIYJIA
pasonuinCb MU OHH SHCI)I/IKCI/IpOBaHLI B pa3omeaniuxcsa BeTKaX OCHOBHOI'O IIPOEKTaA. Jlia
HCITpaBJIEHUA TaKoOM CUTyalllu1 HOTpE6y}0TC£{ HEKOTOpPEBIE NJOIIOJIHUTE/IbHEBIE ﬂeﬁCTBHH.

Ecyu ofvH KOMMMT SIBJIIETCS IPSIMBIM IIPeJKOM JIPYroro (CIussHHe MOKeT OBITH BBIIIOJIHEHO
IIepeMOTKOM BIlepen), To Git IIpoCcTo BrIOEPeT II0CIeJHUM /I BBIIIOJTHEHUS CJIUSHUSI, TO €CTh BCe
oTpaboTaeT XOpOIIIO.

O,Z[HaKO, Git He 6y,Z[(—Z‘T IIBITaTBCA BBIIIOJIHUTH [Ja’kKe HpOCTGfIH.IEI‘O CJIUgHUA. ECIM KOMMUTBI
IIoaMoayJid pa3oniviCh U CIIMAHHUE HGOGXO,[[I/IMO, BBI IIOJIYUHUTE HEYUTO HO,ILOGHOGZ

$ git pull
remote: Counting objects: 2, done.
remote: Compressing objects: 100% (1/1), done.
remote: Total 2 (delta 1), reused 2 (delta 1)
Unpacking objects: 100% (2/2), done.
From https://github.com/chaconinc/MainProject
9a377d1..eb974f8 master -> origin/master
Fetching submodule DbConnector
warning: Failed to merge submodule DbConnector (merge following commits not found)
Auto-merging DbConnector
CONFLICT (submodule): Merge conflict in DbConnector
Automatic merge failed; fix conflicts and then commit the result.

3mech TOBOPUTCA O TOM, 4TO Git IIOHSUI, UTO B 3THUX [BYX BeTKaX CO/leprKaTCsl yKasaTesJH Ha
pasollle/IIrecs 3allMCH B UCTOPUHU IIOJMOAYJIS U UX HEeOOXOAMMO CIUTH. Git IIOSICHSAET 3TO KakK
“merge following commits not found”, YTo HeCKOJIbKO 06eCKypaKUBaeT, HO Mbl 00BbSICHUM I104eMy
TaK [IPOUCXOIUT.

1 pellleHUs 3TOM IIpOOJIeMBI, MBI [OJ/DKHBI pas3obpaTbCcd B KaKOM COCTOSHUM [0JDKeH
HaXOQUTbCd IIOAMOAY/Ab. CTpaHHO, HO Git He IIpefocTaBigeT BaM [ 3TOI0 HHUKaKOHU
BCIIOMOTaTeJbHOU HMHboOpManuy, fake SHA-1 Xemred KOMMHUTOB C 00eMX CTOPOH HCTOpHUHU. K
CYaCTbhIO, IOJIYYUTH 3Ty MHGOPMAIIMU HeC/JI0KHO. Ecii BBHI BRINIOJHUTE git diff, To mosayquTe
SHA-1 XeIlli KOMMUTOB U3 06eUX CIMBaeMBbIX BETOK.

$ git diff

diff --cc DbConnector

index eb41d76,c771610..0000000
--- a/DbConnector

+++ b/DbConnector
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Tak, B maHHOM IIpuMepe eb41d76 gBisieTcd HAIIUM KOMMHUTOM B IHOAMOAyJe, a c/71610 —
KOMMMTOM U3 BBIIIECTOAINEI0 PernosuTopusd. Ecau MBI IlepeiileM B JUPEKTOPHUIO Halllero
IIOAMOZYJIA, TO OH [OJ/DKeH OBITh Ha KOMMUT eb41d76, TaKk Kak oIlepaljdsl CIAUSHUSA ero He
u3MeHsIa. ECJIM 110 KaKUM-TO IIPUYMHAM 3TO He TakK, TO Bbl MOKeTe IIPOCTO IIePeKJIIUYUTHCI Ha
BeTKY (C03/1aB ee IIpu He0OXOJUMOCTH), YKa3bIBAIOIYI0 HAa 3TOT KOMMMUT.

Kyma 6ostee BaKHBIM gBigeTcsd SHA-1 Xelll KOMMHTA OPYTOM CTOPOHBI, KOTOPBIA MBI TOJDKHBI
OyZeM CIUTh. Bel MOXKeTe JIM60 IIPOCTO BHIIIOJIHUTD CIMSHUE, yKasdaB HeIloCpeACcTBEHHO 3TOT SHA-
1 xemr, 1160 BBl MOKeTe CO3[laTh C HUM OT/eJIbHYI0 BETKY U 3aTeM y>Ke CJIMBaTh 3Ty BeTKY. MbI
IpejjiaraeM HCIIOJIb30BaTh IIOCIAeQHUN BapHhaHT, XOTs Obl TOJBKO H3-3a TOTO, YTO COOOIlleHHe
KOMMMTA CJIUSHUA I10Iy4YaeTcs 60jiee YUTaeMbIM.

HTak, mmeperguTe B JUPEKTOPHIO HAIIEro IIOAMOAYJIA, CO3JaNiTe BeTKY Ha OCHOBe BTOporo SHA-1
Xema u3 git diff ¥ BBIIIOJIHUTE CIIUAHYE BPYYHYIO.

$ cd DbConnector

$ git rev-parse HEAD
eb41d764bccf88be77aced643c13a7fa86714135

$ git branch try-merge c771610

(DbConnector) $ git merge try-merge

Auto-merging src/main.c

CONFLICT (content): Merge conflict in src/main.c

Recorded preimage for 'src/main.c’

Automatic merge failed; fix conflicts and then commit the result.

Mgl IIOJIYYHJIN HaCTOHU_(I/IfI KOH(I)JII/IKT C/IIUAHUA, II03TOMY €CJIM MBI pa3pelirnM ero u Co3aaarM
KOMMMT, TO, HUCIIOJIB3Yyd Pe3yJJIbTaT, CMOKEM ITPOCTO 00HOBUTH OCHOBHOM IIPOEKT.
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$ vim src/main.c @

$ git add src/main.c

$ git commit -am 'merged our changes
Recorded resolution for 'src/main.c'.
[master 9fd905e] merged our changes

$cd.. D

$ qgit diff ®

diff --cc DbConnector

index eb41d76,c771610..0000000

--- a/DbConnector

+++ b/DbConnector

eee -1,1 -1,1 +1,1 eee

- Subproject commit eb41d764bccf88be77aced643c13a7fa86714135
-Subproject commit ¢77161012afbbe1f58b5053316ead@8f4b7e6d1d

++Subproject commit 9fd905e5d7f45a0d4cbc43d1ee55016a30e8253

$ git add DbConnector @

$ git commit -m "Merge Tom's Changes" ®
[master 10d2c6@0] Merge Tom's Changes

@ Bo-IepBBIX, MBI Pa3pelIi KOHQIHKT
@ 3aTeM MBI BepHYJIUCH B IUPEKTOPHI0 OCHOBHOTO ITPOEKTa
® M5l cHOBa npoBepmua SHA-1 Xemu

@ PaszpentiIy caM KOHQIMKTOBABIITHY IT0/IMO/YJIb

® 3aduKcupoBaU HaIlle CTHTHHE
9T0 MOYKeT HEMHOT'0 3allyTaTh, HO Ha CaMOM /JieJie 3/leCh HeT HUUeTro CJI0XKHOTO.

VIHTepeCcHO, 4TO CYI[eCTBYeT ellle OJWH Cy4au, KOTOphIA Git o6pabaTeiBaeT. Eciiv cylecTByeT
KaKOM-TO KOMMHUT CJIHSHUSA IIOAMOXYJs, KOTOPBIA CONEp>XUT B CBOEM MCTOpHH o06a
IIepBOHAYaJIbHBIX KOMMUTA, TO Git IIpe/lJIO’KUT ero BaM KaK BO3MOJKHOe pellleHre. OH BUIUT, UTO
B KaKOM-TO MOMEHT B IIO[IMOAyJIe, KTO-TO Yy’Ke CJIMJI BeTKH, CojeprKalllie 3TU JBa KOMMMTA,
II03TOMY, MOKeT OBITH, 3TO TO, UTO BBl XOTHUTE.

VIMeHHO I103TOMY BBIIIIe CO00OIeHHe 006 ommbKe coeprkaio “merge following commits not found”
— Git He cMoT cZles1aTh 3TO (HaWTHU TaKOM KOMMHUT). OHO 06eCKypa>kKuBaeT — KTO MOT 0KH/IAThb, YTO
Git mpITaeTcs ceaTh 3TO?

Ecn yacTcs HalTH e IUHCTBEHHBIN IIPHeMJIEMBIN KOMMUT, TO BBl YBHUIUTe HEUYTO I10J00HOE:
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$ git merge origin/master

warning: Failed to merge submodule DbConnector (not fast-forward)
Found a possible merge resolution for the submodule:
9fd905e5d7f45a0d4cbc43d1ee550116a30e825a: > merged our changes
If this is correct simply add it to the index for example

by using:

git update-index --cacheinfo 160000 9fd905e5d7f45a0d4cbc43d1ee550116a30e825a
"DbConnector"

which will accept this suggestion.

Auto-merging DbConnector

CONFLICT (submodule): Merge conflict in DbConnector

Automatic merge failed; fix conflicts and then commit the result.

37ech mpefIioaraeTcs, YT0 Bbl 00HOBUTE MHJIEKC, BHIIIOJTHUB KOMaHAy git add, KoTopast ouuIaer
CIIMCOK KOHQJIMKTOB U 3aTeM CO37jJaeT KOMMUT. XOTs Bbl, HAaBEpHOe, He 00g3aHFI JiejlaTh TaK. Bbl
MO>KeTe TaKyKe JIETKO IIepeUTU B AUPEKTOPHIO IIOMOYJIS, IIPOCMOTPEeTh U3MeHEeHHUSsI, BHIIIOJTHUTh
IIePEMOTKY BIIEpe], 0 9TOr0 KOMMMTA, BBIIIOJTHUTH HEOOXOAVMEIe IIPOBEPKH, a 3aTeM CO3/aTh
KOMMMT.

$ cd DbConnector/

$ git merge 9fd905e
Updating eb41d76..9fd905e
Fast-forward

$cd ..
$ git add DbConnector
$ git commit -am 'Fast forwarded to a common submodule child'

B sTtom C/lIydae BBIIIOJTHAIOTCA Te€ K€ BeIHd, YTO W B IIPEeAbIAYyIIIEeM, HO TaK IIO0O 3aBEPIICHHIO
I1€peMOTKH BEI XO0TdA OBI CMO>KeTe IIPOBEPHUTE, UTO BCe pa6OTHET H BBI IIOJIYUYHJIA HpaBI/IJIBHBIﬁ KO
B TUPEKTOPUH ITOAMOIYJIA.

ITos1e3HBIE COBETHI AJIsI Pa0OTHI C IIOAMOAY/IIMHU

CyIiecTByeT HeCKOJIbKO XUTpPOCTeM, KOTOphle MOIYyT HEMHOIO VIIPOCTUTHL Bally pa6oTy c
TIO/IMO/TYJISIMHU.

Foreach pyisa nogmopysieit

CymrecTByeT KoMaHza foreach, KoTopas ITO3BOJISET BBIIIOJTHUTH IIPOM3BOJIBHYI0 KOMAaHIy B
Ka’k/IOM ITO[IMOTyJIe. ITO MOKET OBITh, AeHCTBUTEIBLHO, II0JIE3HBIM €CJIU y BaC B OTHOM IIPOEKTe
IIPUCYTCTBYET 60JIbIII0e KOJTUUECTBO IIOAMOTYJIEH.

Hampumep, 0IIyCTHUM, MBI XOTUM HadaThb PaboTy HaJ, KAKOH-TO HOBOM QYHKIIMOHAIbHOCTHI0 WU
HCIIPaBUTh KaKyl0-TO OIIHWOKY W Halla paboTa 6yZeT IIPOMCXOAUTH B HECKOJBbKUX ITO[MOIYJISX.
MsI MO>KeM JIeTKO IIprbepeyb Bce HApab0TKH BO BCeX HAIIIMX ITOAMOYJISAX.
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$ git submodule foreach 'git stash'

Entering 'Cryptolibrary’

No local changes to save

Entering 'DbConnector’

Saved working directory and index state WIP on stable: 82d2ad3 Merge from
origin/stable

HEAD is now at 82d2ad3 Merge from origin/stable

3aTeM MBI MOYKeM CO30aTh HOBYIO BETKY H IIEPEKTIIOYUTHCA Ha HEee€ BO BCEX HAIIIUX ITOAMOAYJIAX.

$ git submodule foreach 'git checkout -b featureA'
Entering 'Cryptolibrary’

Switched to a new branch 'featureA'

Entering 'DbConnector’

Switched to a new branch 'featureA'

[TogkuHeM BaM elle OOHY HUEX0. AEIZCTBHTGHBHO, I10JIe3Has Bellb, KOTOPYIO BBl MOKETE ClieaTh C
IIOMOIIIBIO 3TOH KOMaHIbBI — 3TO CO34aTh KOMIIIEKCHYIO NE€J/JIbTY TOI'0, YTO M3MEHHUJ/IOCH B BallleM
OCHOBHOM IIPOEKTE, a TaAKIKE U BO BCEX IIOAIIPOEKTAX.
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$ git diff; git submodule foreach 'git diff'

Submodule DbConnector contains modified content

diff --git a/src/main.c b/srec/main.c

index 210f1ae..1f0acdc 100644

--- a/src/main.c

+++ b/src/main.c

@0 -245,6 +245,8 @@ static int handle_alias(int *argcp, const char ***argv)

commit_pager_choice();
+ url = url_decode(url_orig);

/* build alias_argv */
alias_argv = xmalloc(sizeof(*alias_argv) * (argc + 1));
alias_arqv[@] = alias_string + 1;

Entering 'DbConnector’

diff --git a/src/db.c b/src/db.c

index Taaefb6..5297645 100644

--- a/src/db.c

+++ b/src/db.c

@@ -93,6 +93,11 @@ char *url_decode_mem(const char *url, int len)

return url_decode_internal(&url, len, NULL, &out, 0);

}

+char *url_decode(const char *url)

+

+ return url_decode mem(url, strlen(url));

+}

+
char *url_decode_parameter_name(const char **query)
{

struct strbuf out = STRBUF INIT;

3[ecb BUTHO, YTO MBI OIIpeZle/Ik/IN B IIOAMO/YyJIe GYHKIIHIO U BBISBIBAEM ee B OCHOBHOM IIPOEKTe.
J9TO, KOHEYHO, VIIPOIeHHBINA IIpUMep, HO HaJeeMCs, YTO Mbl CMOIJIM JOHECTH [0 Bac BCHO
I10JIE3HOCTD 3TOM QYHKIIHU.

IIos1esHbIe ICeBJOHUMBI

B03MO>KHO, BbI 3aXOTUTEe HACTPOUTH IICEBIOHUMEBI /IJII HEKOTOPHIX U3 3TUX KOMAaH], TaK KaK OHU
MOIYT OBITh, [JOBOJIBHO, IJIWHHBIMH, U BBl He MOJKeTe 3aJaTh [JI1 OOJBIIMHCTBA H3 HX
IlapaMeTpPOB 3Ha4YeHWs 110 yMOJYaHUI0. MBI paccMOTpesM HAaCTPOHKYy IICeBJOHHUMOB Git B
[IceBmoHUMEI B Git, HO HIDKe IIPUBEJIEH IIPUMepP TOT0, UTO BbI MOYKeTe 3aX0TeTh HaCTPOUTH, eCJTH
IUIAaHUPYyeTe YacTo paboTaTh ¢ HOAMOAYIIMHU Git.

$ git config alias.sdiff '!'"git diff & git submodule foreach 'git diff'"
$ git config alias.spush 'push --recurse-submodules=on-demand'
$ git config alias.supdate 'submodule update --remote --merge'
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Takum o6pasoM IIpy HeOOXOZUMOCTH OOHOBUTHL BalllM IIOJMOJAYJIU BBl MOKeTe IIPOCTO
BBIIIOJIHUTHL KOMaHZAy git supdate, a [Igd OTIIpaBKU HM3MEHEHUU C IIPOBEPKOM 3aBUCUMOCTEN
IIOAMOJyJIel — KoMaHy git spush.

IIpo6s1eMBI C IOAMOAY/IAMHU

OpHAaKo, UCI0/Ib30BaHIe IIOAMO/YJIeH He 06X0TUTCS 6e3 HeGOIbIITHX ITPo6JIeM.

Hampumep, IepekIOUueHHe BETOK IIPH MCIIOAb30BaHUU IIOAMOZYJIEHl MOJKET O0Kas3aThCd,
IOBOJIbHO, 3allyTaHHBIM. ECJIH BBI CO3/JaIUTE HOBYI0 BETKY, [00aBUTe B Hell IIOJMO/Y/b, a 3aTeM
IIepeKJIIYUTeCh 00paTHO Ha BeTKy 0e3 IIOMOAYJSL, TO Y Bac BCe >Ke OCTAHETCS TUPEKTOPHS
IIOAMOZYJIS, KaK HeoTCJIe)KUBaeMasi TUPEeKTOPHU:

$ git checkout -b add-crypto
Switched to a new branch 'add-crypto'

$ git submodule add https://github.com/chaconinc/CryptolLibrary
Cloning into 'Cryptolibrary'...

$ git commit -am 'adding crypto library'
[add-crypto 4445836] adding crypto library
2 files changed, 4 insertions(+)
create mode 160000 CryptolLibrary

$ git checkout master

warning: unable to rmdir CryptolLibrary: Directory not empty
Switched to branch 'master'

Your branch is up-to-date with 'origin/master’'.

$ git status
On branch master

Your branch is up-to-date with 'origin/master’.

Untracked files:
(use "git add <file>..." to include in what will be committed)

CryptoLibrary/

nothing added to commit but untracked files present (use "git add" to track)

YAaIuTh JUPEKTOPHIO He CJIOXKHO, HO MOJKeT II0Ka3aThCs CTPaHHBIM, YTO OHa BOOOIIe 0Kasalach
TaM. ECJIM BBl yfa/uTe OUPEKTOPUI0 U IIEPEeKIIYUTeCh Ha BETKYy C IIOAMOAyJeM, TO BaM
oTpebyeTcs BBIIIOJIHUTE submodule update --init It IIOBTOPHOTO CO3aHUA JUPEKTOPUU.
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$ git clean -fdx
Removing Cryptolibrary/

$ git checkout add-crypto
Switched to branch 'add-crypto'

$ 1s CryptolLibrary/

$ git submodule update --init
Submodule path 'Cryptolibrary': checked out 'b8ddabaa182ea4464f3f3264b11e0268545172af"'

$ 1s CryptolLibrary/
Makefile includes scripts src

U cHOBA 3T0, Ha CaMOM [ieJjie, He CUJIbHO CJIOXKHO, HO MOKeT HEMHOTO cOUBAaTh C TOJIKY.

lpyrasg OGoJibliag IIpo6sieMa BO3HUKaeT, KOIZla JIIOAU IIepeXOAdT OT UCII0JIb30BaHUS
OAVPEKTOPUIM K HCIIOJIL30BAaHUIO ITOAMOAysIel. Eciu y Bac ObLIM OTCIIeKWBaeMble (Gaiiibl B
BallleM IIPOeKTe U Bbl XOTHUTE IIePEMECTUTh UX B IIOJMOAYJIb, TO BBl TOJDKHBI OBITH OCTOPO’KHHBI,
nHaue Git 6ygeT pyraTbcd Ha Bac. [IpeAriosioKuM, y Bac eCTh ¢aiyibl B KaKOU-TO AUPEKTOPUU
BalIllero IMpoeKTa, U Bbl XOTUTE IIepeMeCTUTh UX B II0AMOAYJIb. EC/IH BBI yiaIuTe IIOAAUPEeKTOPHUIO,
a 3aTeM BBIIIOJIHUTE submodule add, To Git 3apyraeTcs Ha Bac:

$ rm -Rf CryptolLibrary/
$ git submodule add https://github.com/chaconinc/Cryptolibrary
"CryptolLibrary' already exists in the index

CHauasia, BBl [JOJ/DKHBI YZaJIUTh gupeKkTopuio Cryptolibrary m3 mHpaekca. 3aTeM BBl MOXKeTe
N,06aBUTH II0IMO/YJIb:

$ git rm -r Cryptolibrary

$ git submodule add https://github.com/chaconinc/CryptolLibrary
Cloning into 'Cryptolibrary'...

remote: Counting objects: 11, done.

remote: Compressing objects: 100% (10/10), done.

remote: Total 11 (delta @), reused 11 (delta 0)

Unpacking objects: 100% (11/11), done.

Checking connectivity... done.

[IpeAII0JI0)KHUM, YTO BBl CHesIaJid 3TO B KaKOM-TO BeTKe. EC/IM BBl IIOIIpOOyeTe IepeKIIYUThCI
00paTHO Ha BETKY, I7ie 3TH QaiIbl BCe elle HaX0AdTCA B OCHOBHOM IIPOeKTe, a He B IIOAMOJYJIe, TO
BBI IIOJIYYUTE OIIHOKY:
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$ git checkout master

error: The following untracked working tree files would be overwritten by checkout:
CryptoLibrary/Makefile
CryptoLibrary/includes/crypto.h

Please move or remove them before you can switch branches.
Aborting

BbI Bce ke MO)KeTe IIepeKJIIYUTh BeTKYy IIPUHYAUTEIBHO, UCIIOIL3Ysd KoMaHAy checkout -f, HO
YA0CTOBEPBLTECH, YTO Y BaC OTCYTCTBYIOT HeCOXpaHEeHHble U3MeHeHMs, TaK KaK OHH MOTYT OBITh
3aTepThl 3TON KOMaH0M.

$ git checkout -f master
warning: unable to rmdir CryptolLibrary: Directory not empty
Switched to branch 'master’

Korma B masibHelIeM Bbl IIepeK/II0YUTeCh 00paTHO, TO 110 HEKOTOPOU IIPUUMHE II0JIYUYUTE IIYCTYIO
mupekToputo CryptolLibrary u xomaHza git submodule update He cMOKeT 9TOTrO HCIIPaBUThL. BaMm
MOJKeT II0TPe60BaThLCA IIEPEeUTH B JUPEKTOPUIO IIOAMOLYJ/IA U BBIIIOJIHUTE ¢it checkout ., 4TOOBI
BepHYTh Bce Bamu O¢aiiel. [yId TOro, 4ToObl 3allyCTUTh 3Ty KOMaHAy [JIsI HeCKOJIbKUX
IOAMOZYJIer, BbI MOKeTe BBLITIOJIHATE ee, UCII0Ib3y4 submodule foreach.

Ba’kHO OTMeTHUTh, UTO IIOAMOZYJIH B HAAHHBIM MOMEHT COXPaHAIT BCe CIy>KeOHBIe JaHHBIE B
OUPEKTOPHUHU .git OCHOBHOIO IIPOEKTa, II03TOMY B OIMYHe OT Oosiee cTapelX Bepcuu Git,
yAaJleHyue NUPEeKTOPUU IIOAMOAY/A He IPUBeJeT K II0TepH KaKUX-JIM60 KOMMUTOB HMJIH BeTOK,
KOTOpBIe y Bac OBLIN.

Bce 3TH HHCTPYMEHTHI [AeJIal0T IOAMOZYJIM JOBOJBHO IIPOCTBIM M 3QPEKTUBHBIM METOJ0M
paboThI OMHOBPEMEHHO HaJl HECKOJIbBKUMU CBSI3aHHBIMHU, HO I10Ka pas/ieJIeHHbIMU IIPOeKTaMHU.

Co3raHHe IIAKETOB

[ToMHUMO pacCMOTPEHHBIX paHee OCHOBHBIX CIIOCO0O0B Ilepeauu faHHBIX Git 1o cetu (HTTP, SSH u
T.IL.), CYIIeCTBYET ellle OJHUH CII0C00, KOTOPHIX 00BIYHO He HCII0JIb3YeTCs, HO B HEKOTOPBIX CIydasix
MOKeT OBITH BeCbMa I10JIe3HBIM.

Git yMeeT “yIIakoBBIBaTh” CBOU [JaHHbIE B OAUH Gaiyl. ITO MOKeT OBITH II0JIE3HBIM B Pa3HBIX
cUTyarusax. MokeT OBITH, Ballla CeTb He paboTaeT, a Bl XOTHUTEe OTIIPAaBUTb U3MEHEHHUs CBOUM
KoJuleraM. Bo3MO>kHO, BBl paboTaeTe OTKYZa-TO U3BHe odpHca U He UMeeTe JOCTyIIa K JIOKaJIbHOHU
CeTH II0 coobpakeHUAM O6e3omacHOCTH. MorkeT OBITH, Ballla KapTa 0eCIIpOBOIHOM/IIPOBOLHOM
CBSI3HU IIPOCTO CJIOMaJsIack. BO3MOJKHO, y Bac B JaHHBIM MOMEHT HeT J0CTyIIa K 00IlieMy cepBepy, a
Bbl XOTHTe OTIIPaBUTh KOMY-HUOY/[b II0 3JIEKTPOHHOM II0UTe OOHOBJIEHMS, HO IlepejgaBaThb 40
KOMMHMTOB C IIOMOIIBI0 format-patch He XoTHTe.

B 9THX cilydyasgx BaM MOKeT IIOMOYb KoMmaHpa git bundle. OHa ymakyeT Bce, UTO B OOBIYHOM
CUTyalu ObLIO OBl OTIIPaBJIEHO II0 CeTU KOMaHIOM git push, B OMHapHBIN (ailyl, KOTOPHIA BHI
MOJKeTe IlepefjlaTb KOMY-HUOY/Ab II10 3JIEKTPOHHOM II0UTe WM IIOMeCTUTh Ha QJIeIIKy U 3aTeM
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pacrakoBaTh B JPYyTOM PEIIO3UTOPUH.

PaccMOoTpuM IIpocToM ImpuMep. IoIyCTHUM, Y Bac eCTb PeII03UTOPUH € IByMs KOMMUTaMU:

$ git log

commit 9a3466c572fe88b195efd356c3f2bbeccdb504102
Author: Scott Chacon <schacon@gmail.com>

Date: Wed Mar 10 07:34:10 2010 -0800

second commit

commit blec3248f39900d2a406049d7623368e9641be25
Author: Scott Chacon <schacon@gmail.com>
Date: Wed Mar 10 07:34:01 2010 -0800

first commit

Eciii BBI XOTUTE OTIIPAaBUTh KOMY-HUOYIL 3TOT PEIIO3SUTOPUM, HO He MeeTe JTOCTyIIa Ha 3allUCh K
00111eM KOIIMU Pero3suTOpUs UM IIPOCTO He XOTUTe ero HacTpauBaTh, TO BBl MOJXKETe YIIaKOBAaTh
ero KomaHjou git bundle create.

$ git bundle create repo.bundle HEAD master
Counting objects: 6, done.

Delta compression using up to 2 threads.
Compressing objects: 100% (2/2), done.
Writing objects: 100% (6/6), 441 bytes, done.
Total 6 (delta @), reused @ (delta 0)

B pesysibTaTe BBI IIOJIYy4YUIU Gaiii repo.bundle, B KOTOpOM cozep>KaTcsd BCe JaHHble, HE0OXOAMbIe
IJI1 BOCCO3TaHUA BeTKHU master perosutopus. Komanze bundle Heo6XoAMMO TiepesaTh CIIUCOK MJIU
oyarnasoH KOMMMTOB, KOTOpble BBl XOTUTe [00aBUTH B IIakKeT. EciiM BBl HaMepeBaeTeCh
HUCII0JIb30BaTh ITaKeT I TOr0, YTOOBI CKIOHUPOBATh PEIIO3SUTOPUM IJie-HUOY/b ellle, BbI JOJDKHBI
I06aBUTH B 3TOT ClIMCOK HEAD, Kak 3TO c/jes1aIu MBbL.

BeI MO’KeTe OTIIPaBUTE GaiiI repo.bundle KOMy-HUOYAL 110 3JIEKTPOHHOM I10YTe WJIN CKOIIUPOBATH
ero Ha USB-IMCK, TeM CaMbIM JIETKO PeIlIUB UCXOJHYIO IIp06IeMy.

C ApyTo¥i CTOPOHBI, JOIIYCTHUM, BbI IIOJYYHUIA QamI repo.bundle U XoTUTe mmopaboTaTh Haf 3THM
IIPOEKTOM. BBl MoO)KeTe CKJIOHHPOBATh PEIlO3UTOPUI M3 OMHaApHOro ¢aiaa B KaTaJol, II0YTH
Tak’Ke KaK BEI [lejlaeTe 9TO0 IIPU HCII0Ib30BaHUU URL.

$ git clone repo.bundle repo

Initialized empty Git repository in /private/tmp/bundle/repo/.git/
$ cd repo

$ git log --oneline

93466c5 second commit

blec324 first commit
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Ec/ii IpU CO3[JaHUM TIaKeTa Bl He yKas3aJdu B cIucKe cchiok HEAD, To IIpu pacriakoBKe BaM
IoTpebyeTcst yKa3aTh -b master MJIM KaKyr-JIHM00 APYTYI0 BeTKY, BKJIIOUEHHYIO B ITaKeT, MHaue Git
He Oy/IeT 3HaTh, Ha KaKyI0 BETKY €My CJIe/lyeT ITepeKIIUNUTHCS.

Terepb MPeAIIOI0>KHUM, UTO BHI CIIeJIaJIH TP KOMMUTA M XOTUTE OTIIPABUTH UX 06paTHO B BUJE
rmakeTa Ha USB-¢Jrelike WU 10 3JIEKTPOHHOM ITOYTe.

$ git log --oneline

71b84da last commit - second repo
c99cf5b fourth commit - second repo
7011d3d third commit - second repo
9a466c5 second commit

blec324 first commit

BO-l'[epBI)IX, HaM HYXHO OIIpene/IMTh Aralla3OH KOMMHTOB, KOTOPBIE MBI XOTHM BKJ/IOUHUTL B
ImakeT. B ominmuuve 0T CeTEBBIX IIPOTOKOJIOB, KOTOPhIE CaMH BBIACHAIOT MUHUMAaJIbHBIA Ha6op
OJaHHBIX, KOTOpLII;'I HY’XXHO IlepenaTh II0 C€TH, B TaHHOM Cjy4dae Mbl TOJI’KHBI CIeJIaTb 3TO CaMH
BPYYHYVIO. B maHHOM IIpuMepe BBl MOJKETe COejlaTh, KaK PAaHbIIE€ B YyIIaKOBATH IIOJTHOCTHIO BECH
pEHOSHTOpHﬁ, HO 6YAET JIydlie YIIaKOBATh TOJIBKO HM3MEHEHHd — TPH KOMMMNTA, CAeJIaHHBIE
JIOKAJIbHO.

Jl71g TOro, 4ToOBI CAeJsiaThb 3TO, BBl JOJ/DKHBI BBIUMCJIAUTL pasauyud. Kak MBI paccKashlBaJu B
JliariasoHbl KOMMUTOB, BBI MOYKeTe yKasaTh JAualiasoH KOMMHUTOB HeCKOJIbKHMMH crioco6aMu. /s
TOI0, YTOOBI IOJYYUTh TPU KOMMUTA U3 Halllel OCHOBHOM BeTKH, KOTOpPble OTCYTCTBOBaJIH B
M3HAYaJIbHO  CKJIOHMPOBAaHHOM  BeTKe, MBI MOJXKEM  HCIIOJIb30BAaTh  3alMCh  BHJA
origin/master..master waM master “origin/master. Bel MoO’KeTe IIPOBEPUTHL ee C IIOMOIIBIO
KoMaH/bI log.

$ git log --oneline master Morigin/master
71b84da last commit - second repo

c99cf5b fourth commit - second repo
7011d3d third commit - second repo

Tak 4TO Telleph Y HaC eCTh CIIUCOK KOMMHUTOB, KOTOPbIe MbI XOTUM BKJIOUUTH B IIAKeT, JaBaiTe
ymakyeM ux. CesiaeM MBI 3TO C IIOMOIITBbI0 KOMaHAbI git bundle create, ykazaB UMsI BBIXOJTHOTO
IaKeTa ¥ [UAIIa30H KOMMUTOB, KOTOPbIe MBI XOAUM BKJIIOUHUTH B HETO.

$ git bundle create commits.bundle master "9a466c5
Counting objects: 11, done.

Delta compression using up to 2 threads.
Compressing objects: 100% (3/3), done.

Writing objects: 100% (9/9), 775 bytes, done.
Total 9 (delta @), reused @ (delta 0)

B pesysibTaTe B HallleM KaTaJjloTe IOSIBUJICS ¢atist commits.bundle. EcT MBI OTIIpaBUM €T0 HallleMy
KOJLIETe, TO OH CMOXXET HMMIIOPTHPOBAThH ITAKET B MCXOMHBIN PEIIO3UTOPHUH, Ha’Ke eclu B
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PeIo3uTOpUH GblIa IIpojieslaHa HeKoTopas paboTa napaJulesIbHO C HallleH.

[Ipu mosiyueHUM I1aKeTa KoJIera Irepej UMIIOPTOM €ro B CBOM PeIl03UTOPUI MOYKeT IIPOBEPUTH
IIaKeT, IIPOCMOTPeB ero cofep>XuMoe. Jlydiell KOMaHIOM [Jjg 3TOro sgBisgeTcsa bundle verify,
KOTOpasi MOKeT IIPOBEPUTH, UTO $aiiyl JeUCTBUTEJIbHO SIBJISIEeTCSI KOPPeKTHBIM Git-TlaKeTOM U 4TO
y Bac eCTb BCe HEOOXOAMMbIe IIpeJKU KOMMUTOB [JIs1 IIPaBUJILHOTO €r0 BOCCTaHOBJIEHUS.

$ git bundle verify ../commits.bundle

The bundle contains 1 ref
71b84daaf49abed142a373bbe5c59a22dc6560dc refs/heads/master
The bundle requires these 1 ref
93466¢572fe88b195efd356c3f2bbeccdb504102 second commit
../commits.bundle is okay

Ecyi aBTOp CO37jaJI ITaKeT TOJIBKO C IIOCJeJHUMH ABYMsI KOMMHTaMH, KOTOPBIe OH CZeJsall, a He CO
BCEMHU TpeMsl, TO UCXOHBIN PeIIO3UTOPHI He CMOYKET UMIIOPTHPOBATh 3TOT ITaKeT, TaK KaK y Hero
OTCYTCTBYeT He06X0iMMasl HCTOPUS. B TakoM cilydae KoMaH/ia verify BepHeT HeuTo II0Z00HO0e:

$ git bundle verify ../commits-bad.bundle
error: Repository lacks these prerequisite commits:
error: 7011d3d8fc200abe0ad561c011c3852a4b7bbe95 third commit - second repo

OnmHaKo, HAIIl ITEPBHIA MaKeT KOPPeKTeH, II03TOMY MBI MO>KEM H3BJIeUYh KOMMHTHI U3 Hero. Ha
cydyal ecau BBl 3aXOTHTe YBHAETH BETKHM IaKeTa, KOTOpPbIe MOTYT OBITh HMIIOPTHPOBAHEL,
CYII[ECTBYET KOMAaH/IA [IJIT 0TOOPaKEHUsS TOJBKO CITHCKA BETOK:

$ git bundle list-heads ../commits.bundle
71b84daaft49abed142a373bbe5¢c59a22dc656@0dc refs/heads/master

[TogkomaHza verify TakyKe BBIBOAUT CIIMCOK BeTOK. ECJIM I1eJIb COCTOUT B TOM, UTOOBI YBUZETh,
YTO MOXKeT OBITh M3BJIEUEHO M3 IaKeTa, TO Bbl MOYKETEe HCIIOJIb30BaTh KOMaHALI fetch mumm pull
IJI1 UMIIOpTa KOMMUTOB. HibKe MBI BeTKy master U3 I1akeTa U3BJIeKaeM B BeTKy other-master
HalIlero perno3uTopus

$ git fetch ../commits.bundle master:other-master
From ../commits.bundle
* [new branch] master -> other-master

Tenepb MBI MO’KEM YBUIETH, KaKHN€ KOMMUTEI MBI UMIIOPTHUPOBAJ/JIN B BETKY other-master Tak e,
KakK U Jito0ble KOMMUTEIL, KOTOpEBIE€ MBI COejlaJid B TO 7K€ BpPeMsda B Halre coOCTBEHHOM BETKe
master.
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$ git log --oneline --decorate --graph --all

* 8255d41 (HEAD, master) third commit - first repo

| * 71b84da (other-master) last commit - second repo
| * c99cf5b fourth commit - second repo

| * 7011d3d third commit - second repo

|/
* 093466c5 second commit
* blec324 first commit

TaxuMm ob6pasoMm, KoMaHza git bundle Mo>keT OBITH, JeHCTBUTEIBbHO, II0JIE3HOM 11 OpraHU3aI[uu
COBMECTHOM pabOThl WM I BBIIOJIHEHUS CeTeBBIX OIlepaliiui, KOIJa y Bac HET JOCTyla K
COOTBETCTBYIOIEH CeTU WIU 06IIeMY PeIlO3UTOPHIO.

3aMeHa

O6BeKTHI B Git HeM3MeHsIeMbl, HO OH IIpe/l0CTaBJ/IsIeT HHTEePEeCHBIM CII0C006 3MYJIMPOBAaTh 3aMeHY
00 bEKTOB B CBOeM 6a3e IPyTUMHU 00 beKTaMHU.

Komanpa replace 1103BoJIsIeT BaM yKasaTbh 00beKT Git U cKas3aTh "KaXKAbIU pas, KoIza BCTpedyaeTcs
9TOT OOBEKT, 3aMeHsAN ero ApyruMm". B OCHOBHOM, 3TO OBIBAaeT IIOJIE3HO /JI1 3aMeHbl OJHOIO
KOMMMTA B Balllell UCTOPUU JPYIUIM.

HamprMep, [OIIyCTUM B BallleM IIpOeKTe OTPOMHAas MCTOPUS U3MEeHEeHUUN U Bbl XOTUTE pa3bUuTh
Balll PellO3UTOPUN Ha [IBa — OJJMH C KOPOTKOM HUCTOpPHUEH /I HOBBIX PaspabOoTUYUKOB, a APYrou
6oJiee IIMHHOM HCTOPHEM I JIIO[EeM, MHTEePecyIOIUXCd aHaJIu30M HCTOPHUU. BBl MoOXKeTe
IepecaguThb OLHY UCTOPHUIO Ha APYIVIO, 3AMEHASL CAMBIN IIePBBIM KOMMUT B KOPOTKOM UCTOPUU
II0CJIeJHUM KOMMUTOM B [JIMHHOM HCTOPUU. ITO yZOOHO, TaK KaK BaM He IIpHUJeTCS II0-
HaCTOoLIlleMy U3MEHATh KaKIAbI KOMMUT B HOBOM HCTOPUH, KaK 3TO BaM OBl IIOTPe60BaIOCh
ZejlaTh B CIydae 0OBIYHOIO 00befUHeHUs UCTOPUH (TaK KaK pooCJI0BHAsE KOMMHUTOB BJIHSAeT Ha
SHA-1).

JlaBaiiTe HCIIpobyeM KakK 3TO paboTaeT, BO3bMeEM CYIIeCTBYIOIIHUIN PEIIO3SUTOPUMI U pasobbeM ero
Ha /I1Ba — OWH CO CBEKHUMH IIpaBKaMH, a APYrof ¢ HCTOPHUYECKHUMH, U 3aTeM II0CMOTPHUM KaK MBI
MO’KeM BOCCOeQMHUTH UX C IIOMOIIBIO OIlepariuu replace, He U3MeHsd IIPYU 3TOM 3HadeHuM SHA-1
B CBE’KEM PEIIOSUTOPHH.

Mz 6yZieM HCII0Ib30BaTh IIPOCTOM PEIIO3UTOPHH C ISITHH0 KOMMUTAMU:

$ git log --oneline

ef989d8 fifth commit
cbe1e95 fourth commit
9c68fdc third commit
945704c second commit
c1822cf first commit

MBI XOTUM paB6I/ITB €ro Ha [Ba ceMelcTBa HCTOprI. O,ILHO CeMelCTBo, KOTOpO€ HaYMHAaETCAd OT
II€PBOT0 KOMMMHTA U 3aKaHUHNBAETCA Y€TBEPTHIM, 6y,ueT HUCTOPHUYECKHM. BTOpOE, CoCTod1Iee IT0Ka

327



TOJIBKO U3 YETBEPTOI'O U ITATOI'O KOMMMUTOB — GYILGT CeMelCTBOM CO CBerKel HCTOpI/IefI.

ef989

fifth

'

ceele
fourth

:

Oc68f

third

i

94570

second

'

c1822

first

CO3,I[aTI) HCTOpHYECKOE CeMeICTBO JIeTrKO, MBI IIPOCTO COo3gaeM BETKY C BepHIHHOﬁ Ha HY’>KHOM
KOMMMUTE U 3aTeM OTIIpaBJIsi€eM 3Ty BETKY KaK master B HOBBIH y,[{a]leHHBIﬁ penosnTopHﬁ.

$ git branch history c6ele95

$ git log --oneline --decorate
ef989d8 (HEAD, master) fifth commit
coe1e95 (history) fourth commit
9c68fdc third commit

945704c second commit

c1822cf first commit
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cbele
fourth

Oc68f

third

94570

second

c1822

first

Teriepp MBI MOKeM OTIIPaBHTH TOJIBKO YTO CO3LAHHYIO BeTBb history B BeTKy master Haimero

HOBOTI'O PEIIO3UTOpPHUs:

$ git remote add project-history https://github.com/schacon/project-history

$ git push project-history history:master
Counting objects: 12, done.
Delta compression using up to 2 threads.
Compressing objects: 100% (4/4), done.
Writing objects: 100% (12/12), 907 bytes, done.
Total 12 (delta @), reused @ (delta 0)
Unpacking objects: 100% (12/12), done.
To git@github.com:schacon/project-history.git

* [new branch]

history -> master
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TakuM o6pasoM, Hallla UCTOPHA OIyOJIMKOBaHa, a MBI Tellephb 3aiiMeMcs 60Jjiee CI0’KHOU YacThIo —
yceyeM CBeXKYI0 HMCTOpHI0. HaM HeO0OXOJMMO IIepeKpbITHe, TaK YTOOBI MBI CMOIJIM 3aMEeHHUTh
KOMMMT U3 OJHOM 4aCTH KOMMHUTOM M3 JPYIOH, TO eCThb MBI 6y/ieM o6pe3aTh UCTOPHUIO, OCTaBUB
YeTBEePTHIM U MSATHIM KOMMMTHEI (TaKuM o006pa3oM YeTBepTHIE KOMMUT Oy/eT BXOAUTH B
mepeceueHue).

$ git log --oneline --decorate
et989d8 (HEAD, master) fifth commit
cbe1e95 (history) fourth commit
9c68fdc third commit

945704c second commit

c1822cf first commit

B 1aHHOM CiIy4yae OyZeT I0JIe3HBIM CO3aTh 6a30BBIM KOMMUT, COZeP KaIlui HHCTPYKIIUU O TOM
KaK pPacKphITh HCTOPHIO, TaK [ApPyTHe pa3paboTYUKM OyAyT 3HATHL YTO [ejlaTh, €CJIH OHU
CTOJIKHYJIUChH C IIEPBBIM KOMMUTOM Ype3aHHON HMCTOPUHU U HYKIAIOTCS B OCTaJILHON HMCTOPHUU.
UTak, fasee MbI CO3JalUM OOBEKT 3aIJITaBHOTO KOMMMTA, IIPEICTABJISIONTUIN HaIlly OTIIPaBHYIO
TOYKY C MHCTPYKIIUSIMH, a 3aTeM Iepeba3upyeM OCTaBIIHecs KOMMUTHI (UeTBEPTHIN U IIATHIN) Ha
39TOT KOMMUT.

Jly11 TOTO, UTOOBI CeaTh 3TO, HAM HY>KHO BbIOpaTh TOYKY pa3bueHUs1, KOTOPOH Iy Hac OyzeT
TpPeTUX KOMMMT, XeIll KoToporo 9c68fdc. Takum o6pasomM, Hall 6a30BbIM KOMMMUT OyZeT
OCHOBBIBaThCS Ha 3TOM JlepeBe. MBI MOKeM CO03/iaTh Halll 6a30BbIHA KOMMUT, UCIIOJIb3YsI KOMaHIY
commit-tree, KoTopasgd mpocTo 6epeT AepeBO U Bo3BpalgaeT SHA-1 o0beKTa, IIpe[CTaBJISAIOIIETO
HOBBIY CHPOTCKHI KOMMHUT.

$ echo 'get history from blah blah blah' | git commit-tree 9c68fdc {tree}
622e88e9cbfbacfb75b5279245b9fb38dfealdcf

Komanpa commit-tree BXOAUT B HabOp KOMaH[, KOTOpPbIe OOBIYHO HAa3bIBAKTCA
CaHMexXHU4eCKuUMu. 3TO KOMaH/bI, KOTOpPble OOBIYHO He IIpeJHasHaudeHbl IJId
HeII0CPeCTBEHHOIO HCII0JIb30BaHHA, HO BMeCTO 3TOI0 HCIIOJIB3YHTCI APYTHMH
KoMaHfiaMU Git /1 BBINIOJIHeHUs HeOOJbINMNX 3a/ad. IlepuogyuyecKy, KOIfa MBI
3aHUMaeMCsd CTPaHHBIMHM 3afiayaMH IIOZOOHBIMU TeKyIed, 3TH KOMaH[bI
II03BOJIAIOT HaM [leJlaTh HU3KOYPOBHEBbBIE Bellll, HO BCe OHU He IIpe/lHasHauyeHbl
IJI1 II0BCeJIHEBHOIO MCIIOJIb30BaHMA. BBl Mo)KeTe IIpouyHTaTh 6o0JIbIEe O

NOTE

CaHTeXHUUYeCKHUX KoMaH/lax B CanTexHuka u ®apdop.
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cbele
fourth

622e8 9c68f

instructions third

94570

second

c1822

first

Xopomro. Temepp Korga y Hac ecTb 0a30BbI KOMMHT, MBI MOXKeM Ilepe6asvpoBaTh HaIIly
OCTaBIIIYIOCI UCTOPHUIO Ha 3TOT KOMMHUT MCIIOJB3yd git rebase --onto. 3HayeHHeM aprymMmeHTa
--onto 6yzeT SHA-1 Xelll KOMMHUTA, KOTOPBIM MBI TOJIBKO UTO IIOJIYYHM/IM OT KOMaH/bI commit-tree, a
repe6asupyeMor TOUKOM OyZeT TpeTHH KOMMHUT (POJHUTENb IIePBOIO0 KOMMHMTA, KOTOPBIM MBI
XOTUM COXPaHUTH, 9cb68fdc):

$ git rebase --onto 622e88 9c68fdc

First, rewinding head to replay your work on top of it...
Applying: fourth commit

Applying: fifth commit
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el46b

fifth r
e
i b
a
S
81a70 © cbele
fourth fourth
622e8 9c68f
instructions third
94570
second
c1822
first

TakuMm 06pa3oM, MbI Iepellrcaay Hallly CBe)KyI HCTOPHIO II0BEPX BCIIOMOTaTeJIbHOro 6a30BOTO
KOMMUTA, KOTOPBIM Telepb COHEPKUT MHCTPYKIIUM O TOM, KaK IIpA He0OXOJUMOCTH
BOCCTaHOBHUTB II0JIHYI0 UCTOPHIO. MBI MO’KeM OTIIPABUTH 3TY UCTOPHIO B HOBBIU IIPOEKT U TeIlepb,
KOI7Ia JIFOJWU KJIOHHUPYIOT €ro Pello3UTOPHUM, OHU OyAyT BUJETH TOJIBKO /IBa CBEXKUX KOMMHTA U
IocjIe HUX 6a30BBIM KOMMHUT C HHCTPYKIIHSIMHU.

JlaBaiiTe TIpeAcTaBUM cebsS Ha MeCTe KOTO-TO, KTO BIIEPBBIE CKJIOHUPOBAJ IPOEKT U XOYEeT
IIOJIYYUTh IIOJTHYH0 HCTOPHIO. /IS TOJydYeHUS HCTOPHUYECKUX JaHHBIX II0C/Ie KJIOHUPOBAaHUS
YCEUEHHOTO PpEeNo3UTOpUs, €My HY)KHO J00aBUTb B CIIHCOK V/AaJeHHBIX PeI0o3UTOPHEB
HCTOPUYECKUH PeII03UTOPUI U U3BJIeYb 3 HETo JaHHbIE:
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$ git clone https://github.com/schacon/project
$ cd project

$ git log --oneline master

e146b5f fifth commit

81a708d fourth commit

622e88e get history from blah blah blah

$ git remote add project-history https://github.com/schacon/project-history
$ git fetch project-history

From https://qgithub.com/schacon/project-history

* [new branch] master -> project-history/master

Temeppb y 9TOro I0Jb30BaTeJIsl €T0 COOCTBEHHBIE CBEKHME KOMMMTHI OYIYT HaXOQUTHCI B BETKe
master, a ©ICTOpHUUECKHe KOMMUTEHI B BeTKe project-history/master.

$ git log --oneline master

e146b5f fifth commit

81a708d fourth commit

622e88e get history from blah blah blah

$ git log --oneline project-history/master
cbe1e95 fourth commit
9c68fdc third commit
945704c second commit
c1822cf first commit

11 o6beMHEeHUsI 3THUX BETOK BBl MOJKeTe IIPOCTO BBI3BIBATH git replace, yKasaB KOMMHMT,
KOTOPBIA BBl XOTHTE 3aMEHHTH, U KOMMHT, KOTOPBIM BBl XOTHUTE 3aMEHUTH II€PBBIH. Tak MBI
XOTHM 3aMEHUTH "4YeTBEpPTHIM" KOMMHUT B OCHOBHOM BeTKe "UeTBEPTHIM"' KOMMHUTOM M3 BETKHU

project-history/master:

$ git replace 81a708d c6ele95

Ecianu TeIlePb BbI IIOCMOTPUTE UCTOPHUIO BETKHU master, TO JOJDKHEI YBUIETH HEUTO 1'[0].'[06H0€Z

$ git log --oneline master
e146b5f fifth commit
81a708d fourth commit
9c68fdc third commit
945704c second commit
c1822cf first commit

3mopoBo, He mpaBza Ju? He usmensss SHA-1 Bcex KOMMUTOB CceMeMCTBa, Mbl MO>KEM 3aMeHUTH
OJMH KOMMMT B HAIllell UCTOPHUM COBEPIIEHHO APYTMM KOMMHUTOM M BCe OOBIYHBIE YTHUJIHUTHI
(bisect, blame u T.1.) 6yAyT paboTaTh KaK OT HUX 3TO U O’KUAETC.
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fifth

replace clal ceele
fourth

:

0220 9c68f

third

i

94570

second

:

c1822

first

HHTepecHO, UTO [JId 4YeTBepTOro KoMMuTa SHA-1 Xelll BBIBOAUTCSA paBHOU 81a708d, X0oTd B
IEeUCTBUTEILHOCTU OH COJEP>KUT JTaHHBbIle KOMMUTA cbhele95, KOTOPBIM MBI €T0 3aMeHUIU. /lake
eCJIY BBl BBIIIOJIHUTE KOMaHAy TUIIa cat-file, 0Ha 0TOOpasUT 3aMeHeHHBbIE TaHHEIe:

$ git cat-file -p 81a708d

tree 7bc544cf438903b65ca9104a1e30345eeebc083d

parent 9c68fdceeed73230f19ebb8b5e7fc71b479c0252

author Scott Chacon <schacon@gmail.com> 1268712581 -0700
committer Scott Chacon <schacon@gmail.com> 1268712581 -0700

fourth commit

[IoMHUTE, UTO HACTOSAIUM pofguTesieM KoMMHUTA 81a708d ObLI HAIll BCIIOMOTaTeJIbHBIA 0a30BbIM
KOMMMT (622e88¢), a He 9c68fdce Kak 9TO OTMeUEHO 3/1eCh.

[prroe HHTEpeCHOE 3aMe€dYaHHe COCTOHUT B TOM, UYTO I/IH(l)OpMaI_’[I/IH 0] npon3Be,quH0171 3aMeHe
COXpaHeHa y HaC B CCBLIIKaX:

334



$ git for-each-ref

e146b5f14e79d4935160c0@e83fb9ebe526b8daldd commit refs/heads/master
c6e1e95051d41771a64931454238809d1a74d4 commit refs/remotes/history/master
e146b5f14e79d4935160c0e83fb9ebe526b8daldd commit refs/remotes/origin/HEAD
e146b5f14e79d4935160c0e83fb9ebe526b8dadd commit refs/remotes/origin/master
cb6e1e95051d41771a649314542318809d1a74d4 commit
refs/replace/81a708dd0e167a3f691541c7a6463343bc457040

Cyte[1oBaTeIbHO MOYKHO JIETKO TIOZIETUTHCS 3aMeHAaMH — JIJIST 3TOT0 MBI MOYKEM OTIPABUThH UX Ha
HAIIl cepBep, a ApyrHe JIIJU MOTYT JIETKO CKayaThb UX OTTyZA. ITO He Oy/eT II0JIe3HbIM B CiIydae
€CJIM BBI HCIIOJIb3yeTe replace /IS IIepecajKy UCTOPHUH (TaK KaK B 9TOM CJIy4ae Bce JIIOIU GYIyT
cKauuBaTh 06€ MCTOPHUH, TOI[ja 3a4eM MBI pasfiesBuIM UX?), HO 3TO MOYKET OBITH II0JIE3HBIM B
IOPYTHX CUTYAIHSX.

)(I)EIIIIIJIIIIIIE!]V‘IEFTTI]&I}K AaHHBIX

Ecyu 11 TIOJIK/TI0UeHHS K y/laJleHHBIM cepBepaM BBI UCIIOJIb3yeTe SSH-TPaHCIIOPT, TO BBl MOYKeTe
HCII0JI30BaTh KJII0Y 6e3 I1apoJisi, YTO MO3BOJIUT BaM 6e30I1acHO IepeiaBaTh JaHHbIe 6e3 BBOJA
JIOTUHA U mapoJisi. OJHaKo, 3T0 HEBO3MO>KHO IIPU UCH0JIb30BaHUU HTTP-IIPOTOKOJIOB — KajK/0e
IIOKJ/IIOUeHHe TpebyeT ITaphl JIOTHH, IIapojb. Bce emé cao)KHee IJISI CUCTEM C IBYXQaKTOPHOM
ayTeHTHQUKAIlMeH, KOIZa BhIpakeHHe, KOTOpoe BBl HCIIOJIb3yeTe B KadecTBe IIapoJid,
TeHEepPUPYETCs CIIYUaHO U eT0 CJI0YKHO BOCITPOU3BECTH.

K cuacTeio, B Git ecTh cHUCTeMa yIIpaBJIeHHUs YUeTHBIMH JaHHBIMH, KOTOpas MOKeT IIOMOYb B
9TOM. B Git "3 KOpOOKHK" eCTh HECKOJIBbKO OIILTHM:

 [To ymogaHuio Git He KeITMpyeT ydUeTHBIe JaHHBIE coBceM. Kak/oe MOAK/IIOUeHUE OyZeT
3aIpanIrBaTh y Bac JIOTUH U IIap0Jib.

* B pexxuMe “cache” ydeTHble JaHHBIe COXPAHAITCA B IIaMATH B TedyeHHe OIIpeeIeHHOTO
epuoja BpeMeHHW. Hu ofMH M3 I1apojield HUKOIZJA He COXpaHseTcsd Ha JUCK U BCe OHU
YAAJIAI0TCS U3 Kellla uepes3 15 MUHYT.

* B pexxuMe “store” ydeTHble JaHHBIE COXPAHSIOTCSI Ha HeOorpaHUYeHHOE BpeMs B OTKPHITOM
BUjle B daiise Ha JUCKe. ITO 3HAUUT UTO, [0 TeX IIOp II0KAa BBl He M3MEHUTe I1apoJb K Git-
cepBepy, BaM He IoTpebyeTcst 60JIbIlle BBOJUTH BAlllk yUeTHBIE JaHHBIe. HeJocTaTKOM TaKOro
IIOJIX0/la SIBJIIETCSI TO, YTO Balll IIapoJib XPAaHUTCI B OTKPBITOM BHe B allsie B BalleM
IoMaIrHeM KaTaJsore.

* Ha ciryyal ecsid BbI UCIIOJIb3yeTe Mac, B Git ecTh peskuM “osxkeychain”, Ipu UCII01b30BaHUU
KOTOPOI0 yUeTHbBIe JaHHbIe XPaHATCA B 3aIUIIEHHOM XpPaHUWINILE, IIPUBI3aHHOMY K BallleMy
CUCTEMHOMY aKKayHTy. B 3TOM pexXuMe yueTHBIe [JaHHBLIe COXPAaHAKTCI Ha [OUCK Ha
HeOrpaHUYEeHHOe BpeMs, HO OHM INHUQPYITCI C HUCIOJIb30BAHHUEM TOMU J>Ke CHUCTeMBI, C
IIOMOIIBI0 KOTOPOH coxpaHsatoTcad HTTPS-cepTudukaThl U aBTO3alI0JIHEHU U1 Safari.

* B ciiydae ecou BbI UCIIOJIb3yeTe Windows, BBl MOKeTe YCTaHOBUTH ITIOMOIITHUK, Ha3bIBaeMbIi
“winstore”. OH OX0X Ha “osxkeychain”, omucaHHBIN BBIIIE, HO IS YIIpaBJIeHUS CEKPETHOMU
uHpopmanerd wucnonbdyer Windows Credential Store. HaiTu ero MOXKHO IIO CCBUIKe
https://gitcredentialstore.codeplex.com.
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MBI MOXKeTe BBI6paTB OIHH M3 3THUX METOJ0B, USMEHHB HaCTPOﬁKH Git:

$ git config --global credential.helper cache

HexoToprle M3 3THX IIOMOIHHUKOB HMMEIOT OIIIMH. I[IOMOIIHMK “store” MOXKeT IIPHHHMATb
apryMeHT --file <path>, KoTOpeIMi oIpezessgeT Ifme OyAeT XpaHUTCA ¢allyl C OTKPBITHIMHU
YYeTHBIMU [JaHHBIM (II0 YMOJIYaHHWIO HCIIOJb3yeTcsa ~/.git-credentials). ITomommHuK “cache”
IIpUHUMaeT OIIIHI0 --timeout <seconds>, KoTopass U3MeHAET IIPOMEeXYTOK BpeMeHHU, B TeueHUe
KOTOPOT0 JeMOH OCTaeTCsd 3allyIeHHBIM (110 yMoardaHuw “900”, uiu 15 MUHYT). Hioke IpuBeieH
IpuMep KaK BBl MOXKeTe HaCTpPOUTHL IIOMOIITHUK “store” Ha HCII0JIb30BaHMe OIpereIeHHOT0
¢darina:

$ git config --global credential.helper store --file ~/.my-credentials

Git 1103BOJIIET HACTPAaHUBATh CPa3y HECKOJBbKO ITOMOIITHUKOB. IIpH IOKMCKEe YUeTHBIX JaHHBIX IS
KOHKPeTHOTO cepBepa, Git OGygeT II0 IOPSAKY 3ampalluBaTb y HUX YyueTHble AaHHbIE U
OCTaHOBUTCS TP IIOJTYYE€HUH IIepPBOT0 OTBeTa. [[pu cOXpaHeHUH YYeTHBIX JaHHEIX, Git OTIIpaBUT
UX BCEeM IIOMOIIHUKAM B CITHMCKe, KOTOphIe y>Ke B CBOIO OUepefbh MOTYT PEIIUTh, YTO C 3TUMU
TAaHHBIMU JesaTh. Hibke IMpUBeIeHO KaK OyAeT BBIVISETDb .gitconfig, ectl y Bac ecTb ¢al c
YUYETHBIMU JJAaHHBIMU Ha QJIAI-TIUCKe, HO, Ha CJIy4al ero OTCyTCTBUSL, BBl XOTHUTE [IOIIOJTHUTEIHHO
HCIIOJTF30BaTh KEITMPOBaHUE B OII€PATUBHOM ITAMSITH.

[credential]
helper = store --file /mnt/thumbdrive/.git-credentials
helper = cache --timeout 30000

IIoxg xamoTom

Kak >xe 3To Bce pa6oTaeT? KopHeBoM kKomaHAo# Git I CHCTEMBI ITOMOITHHUKOB aBTOPHU3AITHH
sgBisieTca git credential, KoTopas NpHUHUMAaeT KOMaH/Ay uepe3 apryMeHT, a BcCe OCTaJIbHBIE
BXO/THBIE TaHHBIE Yepe3 CTaHLaPTHBIHN IIOTOK BBOJIA.

B03MO>KHO, 3TO ITPOIIe ITOHATH Ha IIpUMepe. JoImyCTUM, IIOMOIITHUK aBTOPU3aIMU OB HaCTPOeH
U B HeM COXpaHeHBl yueTHble NaHHBIe 111 mygithost. Hipke mpuBemeHa pabGodast ceccusi, B
KOTOpOM HcIosb3yeTcss koMmaHa “fill”, BrispiBaeMast Git IIpHU IONBITKe HAaWUTH yUeTHBIe JaHHbIE
I cepBepa:
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$ git credential fill @
protocol=https @
host=mygithost

®

protocol=https @
host=mygithost
username=bob
password=s3cre7

$ git credential fill ®
protocol=https
host=unknownhost

Username for 'https://unknownhost': bob
Password for 'https://bob@unknownhost':
protocol=https

host=unknownhost

username=bob

password=s3cre7

@ 310 KOMaH[I4d, KOTOpasi HAYHNHAET BSaHMOEEﬁCTBHe.

@ Iocue atoro Git-credential o>kujaeT maHHBIE M3 CTAaHAAPTHOIO IIOTOKA BBOjA. MbI IlepeaeM
€My TO, UYTO 3HaeM: ITPOTOKOJI ¥ UM cepBepa.

® IlycTas cTpoka 0603HaUYaeT, YTO BBOJ| 3aKOHUYEH U CHCTeMa YIIPaBJIeHUs YUeTHBIMU TaHHBIMHU
I0JDKHA OTBETUTD, UTO e U3BECTHO.

@ Tlocme 3Toro Git-credential BBIIOJMHSIET KaKyi-TO pPaboTy ¥ BBIBOJUT OGHAPY>KEHHYIO
UHOOPMAIHIO.

® Ecyim yueTHBIe JaHHBIE He HaWmeHBI, Git cIpalTMBaeT y II0JIb30BATENsI JIOTHH/IIAPOJIb, H
BBIBOJIUT UX 00paTHO B 3a/1e¥iICTBOBAHHBIN IIOTOK BBIBOZA (B JAHHOM IIpHUMepe 3TO OJHA U Ta
’Ke KOHCOJIb).

B eHCTBUTEJBLHOCTH, CHUCTeMa VIIpaBJIeHHs YYEeTHBIMU [JaHHBIMU BBISBIBA€T IIPOrPaMME],
OTZeJIeHHbIe 0T caMoro Git; Kakye ¥ KaK 3aBHUCUT B TOM YHCJIe U OT HacTpoek credential.helper.
Cy1ecTByeT HeCKOJILKO BapUaHTOB BbI30Ba:

HacTpouku IloBeneHue

foo BeImosHsieTcs git-credential-foo

foo -a --opt=bcd BrImosiHseTcs git-credential-foo -a --opt=bcd
/absolute/path/foo -xyz BeImosiHAeTcs /absolute/path/foo -xyz

1f() { echo "password=s3cre7"; }; f Ko IocJie CHMBOJIA | BBIITOTHSETCS B IIIeJLIe

HTaxk, IIOMOIITHUKY, OIMCAHHBIE BBIIIIE HA CaMOM [iejie Has3bIBarwTCSA git-credential-cache, git-
credential-store u T.A. ¥ MBI MO>KeM HACTPOUTH UX HA IpHEeM apryMeHTOB KOMaHIHOU CTPOKH.
O61ag dopMa 1y1g aToro git-credential-foo [args] <action>. IIpoTOKOJ BBOZA/BBIBO/IA TAKOHU Ke
Kak U y git-credential, HO OHH HCIIOJIL3YIOT HEMHOTO APYTrOM HA60p OIepaIiui:

* get 3aIpoc JIOTMHA U IIapOoJIs.
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e store 3aIrpoc Ha COXpaHeHUe YUeTHBIX TaHHEIX B ITaMITH IIOMOIITHHUKA.

* erase yjajsieT ydeTHBbIE INaHHBIE JIs 33JaHHBIX IIapaMeTpOB K3 IaMSATH HCII0JIb3yeMOTO
IIOMOIIIHHKA.

Jl1g oriepaniyii store U erase He TpeOyeTcsa oTBeTa (B J1F060M ciaydae Git ero urHopupyet). OgHaKo,
111 Git oueHb Ba’KHO, YTO IIOMOIITHUK OTBETUT Ha oIllepaliyio get. EC/IM IOMOIITHUK He 3HAET UTO-
JI60 II0JIe3HOI0, OH MOKeT IIPOCTO 3aBepIIUTh paboTy He BBIBOJSI HHUYEro, HO eC/Id 3HaeT — OH
IOJ/DKeH N00aBUTh K BBeNEeHHOU HHQOPMAIIUU HMEIOIYICd y Hero HHGopMaluio. BEIBOZ,
obpabaTrIBaeTCd KakK Habop ollepallyii IpUCBavBaHUs; BbIBe[leHHble 3HaUeHUS 3aMeHIT Te, YTO
Git 3HaJI 0 3TOTO.

Hruoke IIpuBe/ieT IIpUMep, UCIIOJIb3YeMBIN paHee, HO BMeCTO git-credential HarrpsiMyro BbI3bIBaeTCs
git-credential-store:

$ git credential-store --file ~/git.store store @
protocol=https

host=mygithost

username=bob

password=s3cre7

$ git credential-store --file ~/git.store get @
protocol=https

host=mygithost

username=bob @
password=s3cre’

@ 3mech MBI TpocUM git-credential-store coxpaHUTH HEKOTOPBIE YUETHBIE TaHHBIE: JIOTHH “bob”
U I1apoJIb “s3cre7”, KOTOphIe 6YAYT UCII0Ib30BATHCA IIPU LOCTYyIIEe K https://mygithost.

@ Tertepb MBI H3BJIEUYEM I3THU YUETHBIE JaHHBIE. MBI IlepeflaeM YacTh yyKe€ H3BECTHBIX HaM
IapaMeTpoB ImoakaoyeHud (https://mygithost) ¥ IIycTyro CTPOKY.

® git-credential-store Bo3BpaIaeT JIOTHH U IIapoJIb, KOTOPbIE MBI COXPAHIIIH pPaHee.

Hipxe npuBeieHO cofep>kuMoe dariia ~/git.store:
https://bob:s3cre7@emygithost

JTO IIPOCTO HAOOpP CTPOK, KakAas W3 KOTOPBIX cofep>KUT URL, BKIIHOUAIOLIVMI B cebsd ydeTHBIe
naHHble. IToMOITHUKM osxkeychain u winstore HCIIOJIB3yIOT QOpMaThl, JieKalllle B OCHOBE HX
XPpaHWJIUIL, a cache HCIIOJb3yeT ero COOCTBEHHBIM ¢opMaT XpaHEHUS BO BHYTPEHHEeHN IIaMSITHU
(KOTOPBIN ApyrHe IIPOIleCcChl IIPOYUTATH He MOIYT).

CoOCTBEeHHOEe XpaHIINIIE YYeTHBIX JaHHbBIX

[TockosbKy git-credential-store M IIOZOOHBIE el YTHJIMTHI SBJIAIOTCA OTAEJBHBIMU OT Git
IIporpaMMaMu, He CJIOKHO CZeJiaTh TaK, 4TOOBI ,1106as IporpaMma MoIjla OBITh IIOMOIITHHUKOM
aBTopusarnuu Git. [IoMOIIHUKH IIpefiocTaBisseMble Git IIOKPBEIBAIOT HarboJIee paclpocTpaHeHHbIe
BapHaHThl MCIIO/Ib30BaHWs, HO He Bce. /Id IIprMepa JOIyCTHM, YTO Ballla KOMaH/a HMeeT
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HEKOTOpPEBIE Yy4deTHBbIE€ OaHHBIE, COBMECTHO HCIIOJIbB3yeEMBIE BCel KOMaH,U;OI‘/JI, HaIIpuMep, oJIsd
Pa3BepPThIBaAHUA. ITU OaHHBIE XPaHATCA B OGH.IG,E[OCTYHHOI‘;I OUPEKTOPHH, HO BBl HE€ XOTHUTE
KOIITMpPOBAaTh HX B Balle coOGCTBEHHOE XpaHWIHAIIE YYEeTHBIX MAaHHBIX, TaK KaK OHHK 4YacCTO
usMeHdTcd. HU ouH U3 CYyIIeCTBYIOIIMUX ITOMOIITHKMKOB HE€ IIOKPBIBAE€T 3TOT cnyqaﬁ; rI[aBElIk/‘ITE
IIOCMOTPHM, YTO 6y/1eT CTOHUTh HAITHCaTh CBOM COOCTBEeHHBIH. ECTh HECKOJIBKO KJIHUEBBIX
0COOEHHOCTeH, KOTOPBIM JOJIPKHA YAOBJIETBOPSATH 3Ta IIpOorpaMMa.

1. MBI [JOJDKHBI yOeJIWUTH BHUMAaHMHE TOJBKO ONHOM oIllepaliuu get; store U erase SBJILIOTCA
oIlepalisIMU 3allUCH, II03TOMY MBI He Oy/ieM HUYero JiejIaTh IIPU UX II0JIyYeHUH.

2. ®opMmat ¢aiyia C COBMECTHO HCIIOJIb3yeMbIMU YYeTHBIMH JTaHHBIMH TaKOM >Ke KaK M y git-
credential-store.

3. PacmiosiokeHue 3TO Qaityia 60siee-MeHee CTaHZAPTHOE, HO, HA BCAKUU CjIydai, MBI J0J/DKHBI

II03BOJIATH II0JIB30BaTE/IAM IIepelaBaTh CBOM COOCTBEHHBIN IIyTh.

MsbI CHOBa HamuIlleM paciiupeHue Ha Ruby, HO IomoHjeT JIO60M SI3BIK, TaK Kak Git MoxxeT
HCII0JI30BaTh BCE, YTO CMOYKeT 3allyCTUThH Ha BHITIOJTHeHUe. HiDKe IpUBefieH ITOJTHBIN HUCXOMHBIN
KOJI HaIlleTo HOBOTO IIOMOIITHUKA aBTOPHU3aITHH:
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#!/usr/bin/env ruby
require 'optparse’

path = File.expand_path '~/.git-credentials' @®
OptionParser.new do |opts]|
opts.banner = 'USAGE: git-credential-read-only [options] <action>'
opts.on('-f', "--file PATH', 'Specify path for backing store') do |argpath|
path = File.expand_path argpath
end
end.parse!

exit(0) unless ARGV[O@].downcase == 'get' @
exit(@) unless File.exists? path

known = {} ®

while line = STDIN.gets
break if line.strip ==
k,v = line.strip.split '=', 2
known[k] = v

end

File.readlines(path).each do |fileline| @
prot,user,pass,host = fileline.scan(/A(.*?):\/\/(.*?):(.*?)@(.*)$/).first
if prot == known[ 'protocol'] and host == known['host'] then
puts "protocol=#{prot}"
puts "host=#{host}"
puts "username=#{user}"
puts "password=#{pass}"
exit(0)
end
end

@ 3mech MBI pa3dupaeM apryMeHThl KOMaHIHOM CTPOKH, IT03BOJISISI YKA3bIBATh II0JIb30BATEISIM
BXOZHOM ¢aiil. ITo ymosryaHuto ato ~/.git-credentials.

@ 9ra mporpaMMa OTBedaeT TOJBKO €CIM OIepaluedl sBJsieTcs get W Qaiy XpaHUIHIIA
CYIIIeCTBYET.

® B UKJIe CYUTHIBAIOTCS TAHHBIE U3 CTAHIAPTHOTO BBOJIA, /IO TeX IIOp II0Ka He OGy/eT ITPpOYNTaHa
IlycTas CTpoKa. BBeJeHHBIE NaHHBIE I JaJIbHEMIero HCIOJIb30BAHUS COXPaHSIOTCI B
oTOOpakeHUH known.

@ ITOT IUKJ YUTaAeT Cofep KuMoe daiiyla XpaHMJIUIIA, BBIITOJTHSS ITOHUCK COOTBETCTBHUA. Eciu
IIPOTOKOJI ¥ cCepBep U3 known COOTBETCTBYIOT TeKYIIeH CTPOKe, IIporpaMMa BRIBOJIUT Pe3yabTaT
U 3aBepIiiaeT paboTy.

MbI COXpaHUM Halllero IIOMOIITHUKA KakK git-credential-read-only, pacriosio)Kum ero B OZHOM U3
nupekTopui U3 PATH U crestaeM ero MCIoIHsAeMbIM. HiKe IIpUBeeHO Ha 4YTO OYy/eT II0X0XK CeaHC
B3aHUMO/IeHICTBUS:
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$ git credential-read-only --file=/mnt/shared/creds get
protocol=https
host=mygithost

protocol=https
host=mygithost
username=bob
password=s3cre7

Tak Kak ero uMs HauMHaeTCcsd C “git-”, Mbl MO’KEM HCII0Jb30BATH IIPOCTONM CHUHTAKCHUC [JId
HaCTPOUKU:

$ git config --global credential.helper read-only --file /mnt/shared/creds

Kak BBI BU/IUTE, PaCIIUPATD 3Ty CUCTEMY JJOBOJIBHO IIPOCTO U 3TO II03BOJISIET PEIIUTH HEKOTOPHIE
o61e 11po6JieMbl, KOTOPbIe MOTYT BOSHUKHYTH YV Bac U Ballle KOMaH/bI.

3aK/JIl0UeHHue

BBl MO3HAKOMHJIUCH C MHOYKECTBOM IIPOJIBUHYTHIX WHCTPYMEHTOB, KOTOpPbIe II03BOJISIIOT BaM
60JIee TOYHO YIIPaBJISITh BalllUMU KOMMHTAaMH U 06JIaCThI0 IIOJTOTOBJIEHHBIX N3MeHeHHU. Korna
BBI CTOJIKHETECh C KAKUMU-TO IIP06IeMaMH, BbI JO/DKHBI JIETKO BBIICHUTH, KAKUM KOMMUTOM OHU
O6bpLIH T0OaBJIeHBI, KOIjla ¥ KeM. Ha ciry4yaii, ecsid B BallleM IIPOeKTe BBl 3aXOTHUTE UCII0JIb30BAaTh
IIOJIIPOEKTHI, BBl YoKe HU3YUYHUIU KaK 3TOTO MOYKHO JOOUTHCSA. TakuM 06pasoM, K 9TOMy MOMEHTY
BBI JIOJDKHBI YMETH BBIIIOJIHATH B KOMaHIHOU CTPOKe GOJIBITMHCTBO Belllel, HeOOXOAUMBIX IIPH
II0BCeHEeBHOM pabore ¢ Git, ¥ IpK 9TOM YyBCTBOBATEH Cebs yBepeHHO.
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Hactpoiika Git

/1o aTOr0 MOMeHTa MBI OIIMCHIBAJIM OCHOBBI TOTO, KaK Git pa6oTaeT, U KaK ero HCII0JIb30BaTh.
Tax)ke MBI IT03HAKOMMHJIMCH C HECKOJBbKUMH IIpefocTaBiasgseMbIMH Git’oM HWHCTPyMeHTaMy,
KOTOPBIE [1eJIal0T ero UCII0JIb30BaHUe IPOCTHIM U 3G PeKTUBHEIM. B 3TO Iy1aBe MBI IIPOHEMCS 110
HEKOTOPBIM [IeMICTBUSM, KOTOphIe BBl MOJKeTe IIpeAIIpUHATh, YTOOBI 3acTaBUTH Git paboTaTh B
HY>KHOM HMEeHHO BaM MaHepe. MBI pacCMOTPUM HECKOJIBbKO Ba’KHBIX HACTpPOeK U CHUCTEMY
nepexBaTuYUKOB (hook). C UX IOMOIIIBIO JIETKO ClesaTh TaK, YTOObI Git paboTasl UMEHHO TaK KakK
BaM, Balllell KOMIIaHUY WJIM BallleU IpyIIIie Hy>KHO.

Kondurypanusa Git

B pa3zesie BBejieHre KpaTKO YIIOMHUHAIOCh, YTO BBl MOYKeTe HACTPOHUThH Git, HCIIO/IB3ysT KOMaHTy
git config. [lepBOe€, UTO BHI JleJIaJIH, 3TO YCTAHOBIJIN CBOE UMS U e-mail agpec:

$ git config --global user.name "John Doe"
$ git config --global user.email johndoe@example.com

Cefiuac BbI II03HAKOMUTECH C HECKOJIbKHUMU HauboJsiee MHTEPECHBIMHU OIITUSIMHU, KOTOPhIe MOYKHO
YCTAaHOBUTS /I HACTPOUKU noBefieHus Git.

KpaTtko: Git ucrosb3yeT Habop KOHOUIYPAITMOHHBIX (GAMIOB [AJI1 HU3MEHeHUs CTaHZapTHOIO
IIOBeJleHUs, eCIU 3TO Heob6xoguMo. BHauase, Git uieT HacTpoMKU B daiine /etc/gitconfig,
KOTOPBIN COIEP>KUT HACTPOMKU I BCeX I10JIb30BaTeIed B CUCTeEME U BCeX pero3uTopueB. Eciau
epefaTh ONIUI0 --system KomanHze git config, TO oIlepaliuu YTeHUS U 3alUCU OYAyT
IIPOU3BOAUTHCS UMEHHO C 3TUM GamIoM.

Cienyroliee MecTo, Kyma cMoTpaT Git - ato ¢ain ~/.gitconfig (mmm ~/.config/git/config),
KOTOPBIM XpaHUT HAaCTPOMKU KOHKPETHOIO II0JIb30BaTessd. BBl MorKeTe ykasaThb Git 4uTaTh U
IMcaTh B HET0, UCII0JIb3Ys OIIITUIO0 --global.

HakoHerl, Git wuieT mnapaMeTpbl KOHOUIypaluu B ¢aliijle HACTpoeK B AUpeKTopuHu Git (
.git/config) UCIIOJIE3yeMOI0 B JAHHBIM MOMEHT PeIlO3UTOPHUS. ITU 3HaAUeHUs 0THOCATCSA TOJIBKO K
TEeKyII[eMY PeIl03UTOPHIO.

Kaxplii U3 9TUX “YypOBHEN” (CUCTEMHBIH, IV100a/IbHBIN, JIOKAaJIbHBIN) IIepeolipe/essieT 3HaUeHUS
IIpebIAYIero YpoBHS, HalIpuMep, 3HaUeHUd U3 .git/config Ba)KHee 3HaueHUH U3 /etc/gitconfig.

Konduryparust Git 3To 06bIUHBIE TEKCTOBbIe QaMIbl, II0O3TOMY MOKHO BPYUYHYIO
YCTaHOBUTH HEOOXOAUMEbIe 3HAUEHUSI UCIIOIb3ySI COOTBETCTBYIONUNM CHHTAKCHLC.
Kak mpaBWJIO, 3TO HIpOINe uUeM BBI3BIBAaTH KOMaHAy git config musa kakmoro
rmapamMeTpa.

NOTE

Ba3oBas KOHPUTypanus KJIUeHTa

KonduryparirioHHbsle mapaMeTpsl Git pasfiesissioTcs Ha JBe KaTeropHH: HAaCTPOMKM KJIMEeHTa U
HACTPOMKU cepBepa. Bosbliag dYacTh - KJIMEHTCKHe, [JI1 HACTPOMKM BaIIUX JIMYHBIX
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IpeArIouTeHU B paboTe. CyllecTByeT MHOTO, OY€Hb MO020 HACTpOoeK, HO IIOfaBJIIOIIee
OOJIBIITMHCTBO M3 HUX IIPUMEHHMO TOJIBKO B KOHKPETHBIX CJydasX. Mbl pacCMOTPUM TOJIBKO
caMble OCHOBHBIE M caMble IIOJIe3Hble K3 HUX. /I IIPOCMOTpa IIOJIHOTO CIIMCKa HaCTPOeK,
Mo/iTep>KUBaeMbIX Ballleit Bepcuel Git, BEIIIOJIHUTE KOMaH/Y:

$ man git-config

JdTa KOMaH/ia BbIBeJleT CIIMCOK JOCTYIIHBIX HACTPOeK C JOBOJIbHO IIOPOOHBIM oIrcaHueM. Tak ke,
COOTBETCTBYIOIIYIO JOKYMEHTAITUI0 MOXKHO HaUTH 37iech http://git-scm.com/docs/git-config.html.

core.editor

[Io ymosyaHuio, Git mcmosb3yeT Ball pemakTop o yMmosdaHuio ($VISUAL mtm $EDITOR), ecom
3HayeHHe He 33aJaHO - IIePeXOAUT K HCIIOJIH30BAaHHUIO pelakTopa Vi IPH CO3TAHUH U
pelaKTHPOBAaHUH COOBIEHUH KOMMUTOB HJIH T3r0B. UTOOBI H3MEHUTDH PefaKTop 10 YMOTIaHHUIO,
BOCIIOJIL3YMTeCh HaCTPOMKOM core.editor:

$ git config --global core.editor emacs

Teriepb, BHe 3aBUCUMOCTH OT TOT0, KAKOM PeaKTOp SIBJISIETCSI OCHOBHBIM JIJIs1 BallleT0 OKPY>KeHUs,
Git 6yzmeT BBI3BIBATh Emacs /I peTaKTUPOBAHUS COOOIIIEHIH.

commit.template

Ecin ykasaTh IIyTh K CYIIeCTBYIOIeMy ¢aily, TO OH Oy[eT MCIIOJIb30BaH KaK COOOIeHHe II0
YMOJYaHUI0 IIpH CO3LAaHUM KOMMHTa. Halpumep, IIpeAIlosIoKMM YTO BBl CO3Janu  ain
~/.gitmessage.txt, KOTOPHI BHIIVIAAUT TaK:

subject line
what happened

[ticket: X]

UTo6bl 3acTaBUTH Git oTOOpa’kaThb COZEPKMMOe 3TOro ¢aiyia B pefaKTope KaKAbIM pa3 IIpHU
BBIIIOJIHEHUM KOMaH/bI git commit, coreyeT ycTaHOBUTH 3HaUeHUe I1apaMeTpa commit.template:

$ git config --global commit.template ~/.gitmessage.txt
$ git commit

Temepsb, IIpU CO3LAaHUU KOMMMTA, B BallleM pegakTope OyzeT 0ToOpa)kaThbCAd COOOIeHMe
U3MEeHEHHOI0 BU/IA:
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subject line
what happened

[ticket: X]

# Please enter the commit message for your changes. Lines starting
# with "#' will be ignored, and an empty message aborts the commit.
# On branch master

# Changes to be committed:

# (use "git reset HEAD <file>..." to unstage)

#

# modified: 1lib/test.rb

#

~

~

".git/COMMIT_EDITMSG" 14L, 297C

Eciiu Balma KOMaH/[a IIPH7EP>KHUBAaeTCs TpeGOBaHUN K COOGIIEHHSIM KOMMMTOB, TO CO3[aHHE
ma6JIoHa TaKOTO COOOIIeHUs M HacTpoiika Git Ha ero HCIOJb30BaHHE YBEJIUYUT BEPOSITHOCTH
COOTBETCTBHUS 3aJJaHHBIM TPe60BaHUSIM.

core.pager

JlaHHas1 HaCTPOMKa OIpejessieT KaKasl IIporpaMMa Oy/leT UCIIOb30BaHa /It pa3bueHus TeKCTa
Ha CTPAHUITHI ITIPU BBIBOZIE TaKOM MHopManuu Kak log u diff. BbI MOKeTe yKasaTb more WU
JI06YI0 IpyTryIo (II0 YMOTYaHUIO HCIIONIb3yeTcs less), a TaK »Ke BBIKIIIOUHUTH COBCEM, YCTAaHOBUB
IIyCTOe 3aUeHHeE:

$ git config --global core.pager

B TakoMm ciy4dae, Git 6yZieT BBIBOOUTH BeCh TEKCT IIOJTHOCTBHI0, BHE 3aBUCHMOCTH OT €T0 JIINHHEI.

user.signingkey

Ecsim BBl co3maéTe IOAIIMCAaHHBIE aHHOTHPOBAHHBIE TITU (KaK OIMCAHO B pasfese I[lojmuch
pe3yaLTaTOB Ballled paboThl), TO ycTaHOBKa GPG Kitoya B HACTpoMKax 06JIETYHUT BaM 3ajauy.
YCTaHOBUTH KJIIOY MOYKHO CJIEIYIOITHM 06pa3oM:

$ git config --global user.signingkey <gpg-key-id>

Temeps, BaM He HY)KHO yKas3blBaTh KUY IS IIOAIIMCU Ka)KAbIM pas IIPU BbI30Be KOMAaHZHI git
tag:

$ git tag -s <tag-name>

344



core.excludesfile

B paspeste irHopupoBaHue GpaityioB CKa3aHO, UYTO Bbl MOKeTe YKa3blBaTh 111a6JI0HBI UCK/IIOYEeHUH
B Qaiiie .gitignore Balrero npoexkTa, 4ToObl Git He 0TCIeKMBAJI UX U He 100aBJIs/I B UHEKC IIpU
BBIIIOJIHEHUM KOMaH/bI git add.

OmHako, HMHOIZA BaM HY)XHO HWIHOPHUPOBATh OIIpefiesieHHble @Qaijbl BO BCeX BalllUX
periosutopusax. Eci Ha BamreM KoMIIbioTepe paboraeTr Mac OS X, BeposiTHO BBl 3aKOMBI C
¢aryamu .DS_Store. Ecoii BBI ucniosib3yeTe Emacs wiu Vim, TO BBl 3HaeTe IIpo ¢aisbl, UMeHa
KOTOPBIX 3aKaHUYUBAIOTCSI CHUMBOJIOM ~.

JlaHHasg HacTpOMKa II03BOJIsIET BaM OIIpPeJeJIUTh YTO-TO Bpoje IobajbHOro ¢aria .gitignore.
Eciu BBI co3ptapuTe ¢aii ~/.gitignore_global c comeprkaHUeM:

*

~

.DS_Store

. M BBIIIOJIHUTE KOMaHAy git config --global core.excludesfile ~/.gitignore_global, To Git
60JIbIIIe He IIOTPEBOKUT BaC Ha CUET 3TUX GamIoB.

help.autocorrect

Ecsiz BBI OIINGETECH B HAIIMCAaHUM KOMaH/IbL, Git II0Ka’keT BaM YTO-TO BPO/ie 3TOTO:

$ git chekcout master
git: 'chekcout' is not a git command. See 'git --help'.

Did you mean this?
checkout

Git crapaercd yrazaTrbh, YTO BBl UMeJId BBUAY, HO IIPU 3TOM KOMAaHAy He BBIIIOJIHSAET. ECIU BbI
yctaHoBUTe help.autocorrect B 3HaueHue 1, To Git 6y/1eT BBIIIOJIHATE 3Ty KOMaHAY:

$ git chekcout master

WARNING: You called a Git command named 'chekcout', which does not exist.
Continuing under the assumption that you meant 'checkout'

in 0.1 seconds automatically...

ObpaTuTe BHUMaHMe, UTO KOMaH/a BBIIIOJHWIACHE yepe3 “0.1” ceKyHubl. help.autocorrect - aTo
YICJI0, YKa3bIlBaeMoOe B [eCAThIX J0JIAX CeKYHABL I109TOMY, ecii Bl yCTaHOBUTe 3HaueHUe 50, TO
Git racT BaM 5 CeKyHJ, UISMEHUTEH CBOE pellleHUe I1epes TeM, KaK BBIIIOJTHUTH CKOPPEeKTUPOBAHHYIO
KOMaHy.

IIBeTa B Git

Git IIOJIHOCTBIO IIOZIePKUBAEeT IIBETOBOM BBIBOJ, B TEpPMUHAJIe, UTO II03BOJISIET OBICTPO U JIETKO
BU3yaJIbHO aHaJU3UPOBaTh BBIBOJ KOoMaH. CyIecTByeT HECKOJIbKO OIITUU [JIS HaCTPOUKU
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ITBETOB.

color.ui

Git aBTOMaTUYeCKHU MO/ICBEYUBAET OOJIBIIYI YaCTh CBOEr0 BBHIBOZA, HO 9TO MOYKHO OTK/IHOYHUTh,
ecId BaM He HPABUTCS TaKoe II0BefieHHe. /IS OTK/IIOUEHHS IIBETOBOTO BBIBOZA B TepPMHHAJ,
BBITIOJTHUTE CJIEAYIOITYI0 KOMaHY:

$ git config --global color.ui false

3HaueHHe II0 YMOJIYAHHUIO - auto, IIPH KOTOPOM I[BeTa MCIIOJIb3YIOTCA IIPU HEIOCPeJCTBEHHOM
BBIBOJIe B TEPMHUHAJI, HO UCKJ/IIOYAIOTCA IIPU IlepeHallpaBJIeHHUH BhIBO/la B UME@HOBAHHBIN KaHaJl
AU QanL

Bbl Tak >Ke MO>KeTe YCTaHOBUTL 3HauyeHHe always, UTO [lejlaeT BBIBOJ] OJWMHAKOBHIM KaK B
TepMHHaJ, TaK W B HMEHOBaHHBIM KaHa/. CKOpee BCero, BaM 3TO He IOHAAOOHUTCS; B
OOJILIITMHCTBE CJIy4yaeB, IOPU >KeJIAHWU HCII0JH30BaTh I[BETAa B IIepeHAIIpaBJIeHHOM BEIBOJIE,
yKasbIBeTCs Quiar --color koMaHe Git Aj11 IPUHYAUTEJIbHOIO UCII0JIb30BAHUS IIBETOBBIX KOJ[OB.
[IpaKTHUYeCKU BCeryla CTaHAapTHOe 3HaYeHUe ITOAX0AUT JIyUllle BCero.

color.*

Eciii BBl XOTUTE IBHO yKasaThb BBIBOJ, KaKUX KOMaH] [OJDKeH OBITh IIO[CBeYeH M Kak, Git
IIpeoCTaBJIsIeT COOTBETCTBYHOIIME HAaCTPOMKU. Kakgasd M3 HUX MOXKeT OBITh YCTaHOBJIEHA B
3HaueHUd true, false, min always:

color.branch
color.diff
color.interactive
color.status

Kaxzags M3 HUX HMeeT BJIOKEHHYI0 KOHQUIypaIyiio, KOTOPYH MOJKHO HCIIOJIb30BaTh ISt
HaCTPOMKU OT/eIbHBIX YacCTell BBIBO/IA IIPU YKeJIaHU IIepeolIpe/le/IUTh UX IIBeT. Harlpumep, 4TO6BI
YCTAaHOBUTHL [JI1 MeTavHQOpMaIMU BbIBOAA KoMmaHAbl diff cuHMIT 1BeT, YEpHBIA QOH U
TIOJIY>KUPHBIU IIIPUQPT, BHIIIOJTHUTE KOMaHY:

$ git config --global color.diff.meta "blue black bold"

JlJI1 yCTaHOBKHU IIBeTa NOCTYIIHBI CjefAyroliye 3HadeHus: normal, black, red, green, yellow, blue,
magenta, cyan, wix white. 11 yKasaHug aTpUOYTOB TeKCTa, KaK bold B IIpempIayllleM IpUMeEpE,
OOCTYIIHBI 3HaueHUs: bold, dim, ul (IToguepKHYTHIM), blink, ¥ reverse (IOMeHATh MeCTaMU IIBET
¢$OHa U IIBET TEKCTA).

BHen1HNEe IPOrpaMMBI CJIUSTHUASA U CPaBHEHUS

XoTk B Git ¥ eCTh BCTpOEHHas IIporpaMMa CpaBHEHHs, KOTOpas OIMCBIBAeTCSI B 3TOM KHHUTE, BBI
MOJKETe YCTaHOBUTH BMECTO Heé Ipyryl. BBl Taxke MO)KeTe HACTPOUTH TIpaduuecKUil
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HHCTPYMEHT paspelleHUs] KOHQPJIUKTOB CIUSHUS BMECTO TOTO, YTOOBI paspelraTb KOHQIUKTHI
BpPYy4YHYI0. MBI ITIOKa)keM KakK HacTpouTh Perforce Visual Merge Tool (P4Merge) mj1d paspelieHus
KOH(JIMKTOB CJIUSHUS, TaK KaK 9TO IPEeKPACHBIN U O6eCIUIaTHBIN HUHCTPYMEHT.

Ecmu y Bac ecTb KejaHHe mnomnpo6oBaTh P4Merge, To oHa paboTaeT Ha BCeX OCHOBHBIX
wiaTdopMax, TaK UTO Y BaC JOJDKHO IIOJYIUTHCI. B IIpuMepax MBI 6y/ieM HCII0JIb30BaTh IYTU K
¢dariiraM, KoTopele paboTarT B cucreMax Linux um Mac; myg Windows BaM ciefyeT U3MEHUTb
/usr/local/bin Ha IIyTh K UCIIOJIHIeMOMY ¢aiily y Bac B CHUCTEME.

CHauasla, ckavauite P4Merge otrctoga http://www.perforce.com/downloads/Perforce/. 3atem,
CO3MlafiTe CKPUITHI 0OEPTKHU [JIsI BHI3OBA BHEIIIHUX IIporpaMm. MbI OyieM HCII0JIb30BaTh IIYTh K
UCIIOJIHSIEMOMY ¢ally B cucTeMe Mac; B IPyIrUX CUCTEMax - 3TO IIyTh K ¢ariay pdmerge. Co3manTe
CKpUIT C Ha3BaHUeM extMerge yig BbI30Ba IIPOTPaMMBbI CIMSHUSA U Ilepefjlayd eil 3aZjlaHHbIX
IapaMeTpoOB:

$ cat /usr/local/bin/extMerge
#!/bin/sh
/Applications/p4merge.app/Contents/Mac0S/p4merge $*

CKpHUIIT BHI30Ba IPOrpaMMBbl CpaBHEHUsI IIPOBepsieT HaJuule 7 apTyMeHTOB U IepefaéT 2 U3 HUX
B CKPHIIT BBI30Ba MPOrpaMMbI CJHSHUA. [1o yMosdaHuo, Git ITepeaéT CiIeAyIOIIHe apryMeHThI
IIporpaMMe CpaBHEHUS:

path old-file old-hex old-mode new-file new-hex new-mode

Tax kak BaM HYXHBI TOJABKO old-file u new-file, ciemyeT HCIIOJIB30BaTh CKPHUIIT, KOTOPBIA
repefacT TOJIBKO He0O6X0JUMble ITapaMeTPhI.

$ cat /usr/local/bin/extDiff
#!/bin/sh
[ $# -eq 7 ] && /usr/local/bin/extMerge "$2" "$5"

Tax >xe ciefyeT yOeqUTHCS, UYTO CO3/JaHHbIEe CKPUIITHI MOTYT UCITOJTHATHCS:

$ sudo chmod +x /usr/local/bin/extMerge
$ sudo chmod +x /usr/local/bin/extDiff

Terreppb MOXHO H3MeHUTH (ailyl KOHOUIypalluU I UCIIOJIb30BaHUS BalllUX WHCTPYMEHTOB
CIUAHUS U CpaBHEHUd. /IJId 9TOTO0 HEO0OXOAUMO U3MEHMUTH PsJ HacTpoek: merge.tool - 4TOOBI
ckasaThb Git KakKylo CTpaTerul0 HCIIOJIb30BaTh, mergetool.<tool>.cmd - 4TOGBI cKasaTh Git Kak
3amyckaTh KoMaHZy, mergetool.<tool>.trustExitCode - 4TO6HI cka3aTh Git Kak UHTEPIPEeTHPOBATH
KO/JI BBIXO/1a U3 IIporpaMMel, diff.external - 4TO6BI ckasaTh Git KaKyro KOMaH/y UCII0JIb30BaTh I
cpaBHeHUs. TaKUM 06pasoM, KOMaHAy KOHQUIYpAITUU HYKHO 3allyCTUTh YeThIpe pasa:
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$ git config --global merge.tool extMerge
$ git config --global mergetool.extMerge.cmd \
'extMerge \"$BASE\" \"$LOCAL\" \"$REMOTE\" \"$MERGED\"'
$ git config --global mergetool.extMerge.trustExitCode false
$ git config --global diff.external extDiff

WIN BPYUYHYIO0 OTpPelaKTUPOBaTh $paili ~/.gitconfig ;o6aBUB COOTBETCTBYIOIIINE CTPOKHU:

[merge]
tool = extMerge
[mergetool "extMerge"]
cmd = extMerge "$BASE" "$LOCAL" "$REMOTE" "$MERGED"
trustExitCode = false
[diff]
external = extDiff

ITocsie aTOTO, BBl MOJKeTe 3alTyckaTh KoMaHs! diff cieyromrm o6pasom:
$ git diff 32d1776b1" 32d1776b1

BMmecTo oTobpakeHus1 BeIBoza diff B TepmuHase Git 3amycTutr P4Merge, BBRIIJISZETb 3TO OyAeT
IIPUMEPHO TaK:
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PucyHok 143. P4Merge.

Ecau IIpH CIMSHUM [BYX BeTOK Y Bac BO3HUKHYT KOHQUIMKTBI, BBIIIOJHUTE KOMaHAy git
mergetool; oHa 3amycTuT P4Merge 4YTOOBI BBl MOIVIM paspelluTb KOHQGIMUKTHI HCIIOJIb3YS
rpadpuyeckuit HHTEpderic.
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Hcriosib3ysd CKpHUIIT OGEpPTKY /I BBI30Ba BHEIIHUX IIPOIpPaMM, BBl MOYKeTe JIeTKO H3MEHUThb
BBI3bIBaEMYI0 IIporpamMmy. Hampumep, 4To6bI HauvaTh HCI0b30BaTh KDiff3 BmecTto P4Merge,
IOCTaTOYHO U3MEHUTH Qpaiii extMerge:

$ cat /usr/local/bin/extMerge
#!/bin/sh
/Applications/kdiff3.app/Contents/Mac0S/kdiff3 $*

Teneps, Git 6ygeT ucmosb3oBaTh Iporpammy KDiff3 st cpaBHeHUs ¢ailiyioB M paspelieHUs
KOHQJINKTOB CIUSTHUSL.

Git m3Ha4YaJIbHO HaCTpOE€H Ha HCIIOJIb30BaHHE pPdda APYIHX HMHCTPYMEHTOB [JId pa3pelieHUs1
KOH(l)JII/IKTOB CIUAHUSA, II03TOMY BaM H€ HY>XHO [JOIIOJTHHUTEJIBHO YTO-TO HAaCTPauBaTh. ,Z[JISI
IIPOCMOTPa CIIHCKa IIoAAePpKHUBAa€MbIX HHCTPYMEHTOB, BBIIIOJTHHUTE KOMAaH/Y:

$ git mergetool --tool-help
'git mergetool --tool=<tool>' may be set to one of the following:
emerge
gvimdiff
gvimdiff2
opendiff
pdmerge
vimdiff
vimdiff2

The following tools are valid, but not currently available:
araxis
be3
codecompare
deltawalker
diffmerge
diffuse
ecmerge
kdiff3
meld
tkdiff
tortoisemerge
xxdiff

Some of the tools listed above only work in a windowed
environment. If run in a terminal-only session, they will fail.

Ecii BBI XO0TUTe UCII0JIb30BaTh KDiff3 TosIbKO /1711 paspellieHus KOHQIHUKTOB CJIUSHUSI, HO He I
CpaBHEHUs, BBIIIOJIHUTE KOMaHY

$ git config --global merge.tool kdiff3
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EcJIv BBITIOJIHUTE 3Ty KOMaH[y BMECTO HaCTPOMKHU MCII0JIb30BaHUS GariioB extMerge u extDiff, To
Git 6ymer ucnosib3oBaTh KDiff3 s paspemreHus KOHQJIUKTOB C/AUSHUS, a IJI1 CpaBHEHUS -
CTaHZApTHY0 Iporpammy diff.

dopMaTHpPOBaHME U IPOOEIIBI

[Ipo6seMbl GoOpMaTHUPOBAaHUSI U IIPOOJIESIOB SBJIAIOTCI OJHUMHU U3 CaMbIX HEIIPUATHBIX U
He3aMeTHBIX IIpo6JieM, C KOTOPBIMM CTAaJKHWBAKT paspabOTUMKU IIPU COBMECTHOM pabore,
0CO0EHHO HCII0JIb3Ys pasHble IVIaTGOPMBIL. ITO JIETKO MOYKeT IIPOM30MTH C ITaTYaMU WU C JIF060M
IOPYyrodi COBMEeCTHOM pab0TOM, TaK KaK peJaKTOPhl MOJI4Ya HCIIPaB/SOT HeCOOTBETCTBUS, U €CIU
BaIy gpamibl Korga Ju60 KacarTed cucteM Windows, TO IIepeHOCHI CTPOK MOTYT ObITH 3aMeHeHHBL.
B Git ecTh HECKOJILKO HaCTPOEK, YTOOBI CIIPABUTHCS C 3ITUMU IIPO6IeMaMU.

core.autocrlf

Ecou Bel mporpamMmmupyeTe B Windows u paboTaeTe C JIFOABMHU, UTO He HCIOJb3yeT eé (WIu
Hao60poT), paHO WMJIU II03[JHO, Bbl CTOJIKHETECH C IIpobieMaMu IlepeHoca CTPOK. ITO IIPOUCXOUT
moToMy, uTo Windows IIpu co3aHUU ¢aiiyioB UCIOJb3YyeT 11 0003HauyeHUs IlepeHoca CTPOKU
IBa CUMBOJIa "BO3BpaT KapeTKU" U "IlepeBOJ, CTPOKHU", B TO BpeMs Kak Mac U LinuxX MCII0/Ib3YIOT
TOJIBKO OJIUH - "IIepeBOJ; CTPOKHU". TO He3HAUUTeJILHBINM, HO HEBEPOSTHO pasfapa’kariui ¢paxkT
KpoccrtaTGopMeHHOM pPaboThl; OOJILIIUHCTBO pefakTopoB B Windows MoJsiya 3aMeHSIHOT
repeHoCH CTpPoK BuAa LF Ha CRLF mu BCTaBJIIOT 06a CHMBOJIA, KOI7Ia I10JIb30BaTe/Ib Ha)KUMaeT
KJIaBHIIY BBO[.

Git MOKeT aBTOMaTH4YeCKU KOHBepTUPOBAaTh epeHOCcHl cTpoK CRLF B LF 1ipu fo6aByieHuu dariia
B MHJIeKC U Hao60poT - IIpU U3BJIeUeHUU Ko/ia. Takoe IT0BeJleHHe MOKHO BK/IIOUUTH HCII0JIb3Ys
HaCTpPOUKy core.autocrlf. Eci y Bac Windows, ToO yCTaHOBUTe 3HaueHUe true - IIpU U3BJIeUEHUN
Kozta LF okoHYaHUA CTPOK OyAyT IIpeobpa3oBrIBaThCd B CRLE:

$ git config --global core.autocrlf true

Ecmn y Bac cucreMa Linux i Mac, To BaM He HY)KHO aBTOMaTH4YeCKH KOHBEPTUPOBAThb
IIepeHOChl CTPOK IIPM H3BJIeYeHUM (QaiIoB; ofHako, ecad ¢aiir ¢ CRLF OKOHUYaHUAMH CTPOK
CIy4alHO IIOIlaJl B PeIO3UTOpPHi, TO Git MOXKeT ero ucIpaBUTb. MOXHO yKasaTh Git
KoHBepTUpoBaTh CRLF B LF BO BpeMs KOMMHTA, HO He Hao60pOT, YCTAaHOBUB HAaCTPOMKe
core.autocrlf 3HaueHue input:

$ git config --global core.autocrlf input

Takast KOHQUTYpAITUsI II03BOJIUT BaM HCI0JIL30BaTh CRLF IepeHOCH! CTPOK B Windows, IIpu 3TOM
B PeIIO3UTOPHU U cucTeMax Mac u linux 6yzieT ucrosb30BaH LF.

Ecn BBl Hcmiosib3dyeTe Windows W IIporpaMMHpyeTe TOJBKO g Windows, TO BBl MOXKeTe
OTKJIIDUUTH OIKMCAaHHBIA QYHKIIMOHAJI 3a7jaB 3HaueHue false, coxpaHsasa IIpu sToM CR CUMBOJIBL B
PEeIo3UTOPHUH:
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$ git config --global core.autocrlf false

core.whitespace

Git 1ocTaBisieTcsl HaCTPOeHHBIM Ha OOHapy)KeHHe W HCIIpaBJeHHe HeKOTOPBIX IIpobseM C
npo6esamMu. OH B COCTOSHHM HAWTH IIeCTb OCHOBHBIX IIPO6JieM, OOHapy’keHHe TPEX M3 HHUX
BKJIIOUEHO I10 YMOJTYaHHUIO, a TPEX IPYTUX - BHIKJIHYEHO.

Te, 4TO BKJIFOUEHBI 110 YMOJIYaHUIO - 3TO blank-at-eol, uTo uileT mpobesbl B KOHIEe CTPOKH; blank-
at-eof, uTo wHIeT mpo6esbl B KOHIle aia; U space-before-tab, uTo wuIeT 1pobesbl Iiepen
CHUMBOJIOM TaOyJIAIIUY B Hayajle CTPOKHU.

Te, 4TO BBIKJIFOUEHBI 110 YMOJIYAHUIO - 3TO indent-with-non-tab, 4To HIlleT cTpoKu c mIpobesraMu
BHayajle BMECTO CUMBOJIa TaOyauu (M KOHTPOJIMPYeTCd HacTPOMKOM tabwidth); tab-in-indent,
UYTO HIET CUMBOJIBI TaOYJIAIIMH B OTCTYIIaX B HayaJjle CTPOKH; U cr-at-eol, KoTopas ykasbeiBaeT Git
Ha BaJIUTHOCTh Ha/muuudA CR B KOHIIE CTPOKH.

VKasaB yepes3 3alATyI0 3HaUeHU 11 HaCTPOMUKHU core.whitespace, MOKHO CcKasaTh Git Kakue U3
9TUX ONIMU O/DKHBI OBITH BK/IIOUEeHBL. UTOOBI OTK/IIOUUTH HeHY>KHbIe IIPOBEPKH, OCTAaTOUHO
yAAIUTh UX W3 CTPOKM 3HAaUeHWU MM IIOCTaBUTH 3HAK - Ilepe] Ka)KHoW M3 HUX. Hampumep,
4TOOBI BKJIIOUUTH BCe IPOBEPKH, KPOMe cr-at-eol, BEIIIOJTHUTE KOMaHY:

$ git config --global core.whitespace \
trailing-space,space-before-tab, indent-with-non-tab

Git 6yzmeT MCKaThb yKasaHHBIe IIpo6JieMbl IIPU BBINIOJIHEHWM KOMaHAbI git diff m meITaThes
IIO/ICBETUTH UX, UTOOBI Bl MOIJIM UCIIPABUTh UX Iepes KOMMHUTOM. Tak jke 3THU 3HaueHUs OyAyT
UCII0JIb30BAaThCS BO BpeMs IIpUMeHeHUs I1aTyeil KoMaHzoM git apply. [Ipu mpruMeHeHUM ITaTyel,
MO’KHO IBHO yKa3aTh Git ”HGOPMUPOBATH Bac B CiIyyae HaX0XK[eHUs IIpo6seM C IIpobesaMu:

$ git apply --whitespace=warn <patch>

Tak sxe MOXKO YKa3aTb Git aBTOMaTU4YeCKH HCIIPABJIATE 3THU Hp06JIeMLI Iiepen IIpuMeHEHHEM
IIaT4a:

$ git apply --whitespace=fix <patch>

ITH HaCTPOMKU TaK >Ke IIPUMEHSII0TCS IIPU BBIIIOJTHEHUU KOMaH/EI git rebase. Ecyiy rmpo6iieMHBIe
Ipo6eJIbl II0IaJIu B KOMMMT, HO eIlé He OTIIpaBJ/IeHbl B YAaJIeHHYI0 BeTKY, MO>KHO BBIIIOJTHUTS git
rebase --whitespace=fix g aBTOMaTH4YeCKOr0 UCIIPABJIEHUS 3TUX IIPOOIIEM.

Kounduryparmus cepsepa

JUts cepBepHOH yacTu Git He TaK MHOTO HAacTPOeK, HO eCTh HEeCKOJbKO MHTEPECHBIX, Ha KOTOPHIE
CTOUT 06PATUTh BHUMAaHUE.

351



receive.fsckObjects

Git criocob6eH y6emuThCS, UTO KasKAbll OOBEKT, OTIIpaBJeHHBIM KOMaHOH! push, BaJujeH U
COOTBEeTCTBYeT cBoeMy SHA-1 xarry. IIo yMor9aHUIO 9Ta QYHKIIMSI OTK/IIYEHA; 3TO OUEHb 0poras
oIlepariys U MOKeT IIPUBECTHU K CYIeCTBEHHOMY 3aMe/[JIEHUI0, 0CO6eHHO /11 60/IbIINX 00 BEMOB
OTIIPABJIIeMBIX [MaHHBIX WA IS OOJIBIIMX PEeIO3UTOpUEeB. BBl MoOjKeTe BKJIIOUUTH IIPOBEPKY
KOHCUCTEHTHOCTH OOBEeKTOB [ KakKIOM ollepalliyd OTIIPaBKH, YCTaHOBUB 3HaueHUe
receive.fsckObjects B true:

$ git config --system receive.fsckObjects true

Tenepb, Git OymeT HpPOBEPATH IEJIOCTHOCTH PEIlO3UTOPHS [0 IIPUHATHUS HOBBIX JaHHBIX IS
YBEPEHHOCTH, YTO HeWCIpaBHbIe W/IH 3JI0HAMepeHHble KJIMEeHThI He CMOTyT OTIPaBUTh
IIOBpeXK/leHHbIe TaHHEIE.

receive.denyNonFastForwards

Eciu BBl Iepe6asupyeTe KOMMUTEBL, KOTOPBIE y>Ke OTIIpaBJIEHBI, W IIONBITAeTeCh OTIIPABUTh HX
CHOBA WJIH IIOIIBITaeTeCh OTIIPAaBUTH KOMMHT B yZajleHHYI0 BeTKY, B KOTOPOM He CO/epKUTCS
KOMMHUT, Ha KOTOpPBIM OHa yKa3blBaeT, TO [aHHble IIPUHATH He OyAyT. B IIpUHIIUIIe, 3TO
NpaBUJIbHAA IOJUTHKA; HO B CIy4dae IepebasupoBaHUs - Bbl 3HaeTe, UTO JiejleaeTe U MOXKETe
IIPUHYUTEJIbHO 00HOBUTH YAATIEHHYIO BETKY HCIIOIb3Ys ¢JIar - f [yIg KoMaHbI push.

/114 3aIIpeTa Iepe3alunucy UCTOPUH ycTaHoBUTe receive.denyNonFastForwards:
$ git config --system receive.denyNonFastForwards true

CrmenaTh TOXKe CaMOe MOYKHO APYTHM CIIOCOG0M - HCIIOJIB3ysl XyK Ha CTOPOHE cepBepa, MBI
pPaccMOTPHUM eTr0 HEMHOTIO I103>Ke. ITOT IIOZXOJ, II03BOJIsIET 60sIee THOKO HACTPOUTDH OTpaHUYEHHUs,
HAIIpHUMep, 3alPeTUTH IIePe3aich UCTOPUH OIIpe/ieIeHHOM IPyIIIe 0Ib30BaTeIe.

receive.denyDeletes

[Tosmutuky denyNonFastForwards MOXKHO OGOMWTH, yIZaJMB BETKY U CO3[aB HOBYIO C TaKHUM >Ke
nuMeHeM. /lJId IIpefoTBpallleHUs 3TOT0, ycTaHOBUTe receive.denyDeletes B 3HaueHUe true:

$ git config --system receive.denyDeletes true

JdTa KOMaH/ja 3allpeTUT yAaJleHHe BeTOK U TIT0B BCEM I10JIb30BaTessIM. UTOOBI yIalIUTh BETKY,
IpUAETCI yLalUuTh BCe COOTBETCTBYIOLME el ¢Galabl Ha cepBepe Bpy4dHyr. Kyza 6osiee
HHTEepPeCHbIH CI10Cc06 - 3TO HACTPOUTH IIpaBa I10JIb30BaTesIel, C HUM BbI II03HAKOMUTECH B pasieie
An Example Git-Enforced Policy.

ATpuoOyTshI Git

HekoTopble M3 HACTPOeK MOIYT OBITH IIPUMEHEHBI K JUPEKTOPUH, I103TOMy Git IIpUMeEHST HX
TOJIBKO K ITOAJUPEKTOPUAIM WX Habopy ¢ariioB. HacTpoiKy, 3aBUCAIMe OT IIyTH, Ha3bIBAKOTCI
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aTpubyTaMU U MOTYT OBITh YCTAHOBJIEHBI MO0 B ¢paryie .gitattributes B 0601 U3 TUpPEKTOPUI
poekTa (06BIYHO, B KOPHEBOM IUPEKTOpUM), Jubo B ¢ariie .git/info/attributes, ecii Bbl He
XOTUTE XPaHUTh UX B PEIIO3UTOPHUU BMECTE C BAIlIUM IIPOEKTOM.

HcIob3yst aTpuOyThI, BBl MOKeTe HACTPAaUBaTh Pa3/IMUHble CTPATETHU CIUSTHUS JIJIS OTHAeTbHBIX
¢altyioB WM AUPEKTOPUI Balllero IpoekTa, yKas3aTh Git kak cpaBHUBaTh GUHapHBIE (aiiIb,
HacTpauBaThb QUIBTPHI [06aBIeHUS MU U3BJIeUeHUs JaHHBIX U3 PelIO3UTOpPUs. B aToM pa3sfesie
BBI y3HaeTe 0 HEKOTOPHIX aTpUOyTaX, KOTOphIe MO>KHO YCTaHOBUTH I 38/JaHHBIX IIyTel B BaIlleM
IPOEKTE U PACCMOTPUTE HECKOJIFKO ITPAKTHYECKUX IIPUMEPOB.

BuHapHbIe ¢pailyibl

HMHTepecHass BO3SMOXKHOCTb aTpHUOyTOB Git, KoTOpasg MO0>XeT BaM IIPUTOAUUTHLCS, 3aK/II0YaeTCsa B
yKa3aHUM QaiyioB, KOTOPHI CIeLyeT CUUTaTh OMHAapHBIMU (0CO6EHHO, KOIZla OIIpefleIUTh 3TO He
IIpeJiCTaB/sIeTCsI BO3MOXKHBIM), U OIIpeJle/IeHUU UWHCTPYKIUM KaK UuMeHHO Git [go/DKeH
obpabaTeiBaTh 3TU (Qaiabl. HampuMmep, HEKOTOpPble TeKCTOBble (arybl MOIYT I'eHepHUpOBaThCS
aBTOMaTHUYeCKH U OTC/AeAUTh U3MEeHeHUsd B HHUX HEeBO3MOXKHO, B TO >Xe BpeMs, OTCIeIUTH
U3MeHEeHUs HEeKOTOPBIX OMHApHBIX (aioB BIIOJIHE BO3MOXXHO. /lajiee BBl YBHUAUTE KakK
00BACHUTS Git I7ie Kakou ¢pail.

HNpentudukanusa OMHapHBIX PpaiioB

HexoTopkle ¢aibl BBIVIALAT KaK TeKCTOBBIe, HO paboTaTh ¢ HUMHU HY)XHO KaK C OMHapHBIMU
naHHeIMU. Hampumep, Ha Mac B Xcode IIpoeKTe cofep>XUTCA ¢ai Cc paclIvpeHHeM .pbxproj,
KOTOPHIU reHepupyercsa IDE, cofep’XUT pasjMuHble HACTPOMKHU IIpOeKTa U COXpaHseTCs B
¢dopmate JSON (TeKCTOBOe IIpe[cTaBjeHHe Javascript ZaHHBIX). TeXHUYECKH - 3TO TEKCTOBBIN
¢aii1 (moToMy Kak Bce faHHble B UTF-8), paKTUYeCKH - JIeTKOBeCHasd 0asa JaHHBIX; OTCIeKUBaHUe
U3MeHeHUN B HEM 0eCcIIOJIe3HO, a CAUsHUe H3MeHeHUH - ClIeJlaHHBIX [BYMS JIIOJbMU -
HEeBO3MOJKHO, II03TOMY BBl BpPsJl JIM 3aXOTHUTe o6pabaThIBaTh e€ro KakK TeKCTOBBIN Qaiii. daiia
IpegHasHa4yeH [JI YTeHUs MalllMHOM, a He YeJIOBeKOM. BOT IoyeMy ero ciefyeT paccCMaTpUBaTh
KakK OMHapHBI.

Yrtobsl Git Hauvanm ob6pabaTbiBaTh Bce pbxproj ¢ainbl Kak OuHapHble, [006aBbTe B Gaia
.gitattributes ciemyroiyro cTpoky:

* . pbxproj binary

Teneps, Git He O6yJeT KOHBepTUPOBaTh WU ucnpasiaaTh CRLF B aToM ¢alire; He OyZeT HbITaThCA
OIIpefieIUTh U3MEeHeHUs WU BhIBOJAUTH UX Ha 3KPaH IIPU BHIIIOJTHEHUU KOMaH[ git show muiu git
diff.

CpaBHeHHe OMHAPHBIX pailIOB

Bo3Mo>XHOCTH aTpubyThl Git Tak >Ke MOJKHO HCIIOJIb30BaTh I 3QEeKTUBHOIO CpaBHEHUA
O6uHapHBIX ¢aiioB. CesaTh 3TO MOXKHO yKasaB Git KakuM 06pa3soM KOHBePTHUPOBAThL OMHapHbIe
INaHHBIe B TEKCTOBBIN popMaT, YTOOBI 3aTeM CPaBHUTH UX OOBIYHBIM CIIOCOO0M.

JTOT II0AX0oma pelraeT OAHY M3 CaMbIX HOCAIHBIX HpO6JIeM, H3BECTHBIX HeJIOBEUYECTBY: KOHTPOJIb
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BepcUil JoKyMeHTOB Microsoft Word. Bce y>xe 3HaroT, yTo Word - caMbIi yKaCHBIN peflakTop U3
BCeX, HO, KaK HHM CTPaHHO, IIPOJ0/DKAIOT €r0 HCII0JIb30BaTh. ECJIM BBl XOTHTE KOHTPOJIMPOBATH
BepcUH [O0KyMeHTOB Word, To IlomMecTUTe HX B Git perlosUTOPpUM M IIePUOJANYECKH [esaiTe
KOMMMUTBI; HO KaK 3TO pellaeT IIpobseMy? Eciu BBI IIPOCTO BBIIIOJHUTE KOMaHAy git diff, To
YBUUTE CJIeAYIOIIee:

$ git diff

diff --git a/chapter1.docx b/chapteri.docx

index 88839c4..4afcb7c 100644

Binary files a/chapter1.docx and b/chapter1.docx differ

Hesb3g mIpocTO B3SITh U CPAaBHUTH /iBa daiiyia He YUTasg UX U He CpaBHHUBas BPYYHYIO, TaK? JTO
CTAaHOBUTCI BO3MO>KHBIM IIPU HCIIOJIb30BaHUU aTpuOyTOB Git. lo6aBbTe B ¢aiy .gitattributes

CJIeIyIOIIYI0 CTPOKY:

*.docx diff=word

310 roBOopUT Git, UTO HY)KHO HCII0JIL30BaTh GUABLTP “word” IIpH IIPOCMOTPe U3MeHeHUN (aiiios,
COOTBETCTBYIOIIUX ITabyioHy .docx. UTo Takoe “word” ¢uibTp? BaMm ciefyeT ero HaCTPOHUTh.
Hy>xHO ckoHOuUrypupoBaTh Git Ha HCIIOJIb30BaHHWe IIporpaMMbl docx2txt Ij11 KOHBepTaljuu
IOKyMeHTOB Word B TeKCTOBbIE, KOTOPbIe MOKHO KOPPEKTHO CPaBHUBATB.

14 Hayajla, HY)XHO YCTaHOBHUTHL IIporpaMMy docx2txt; BBl MO’KeTe CKadaTb €€ 37ecChb
http://docx2txt.sourceforge.net. CienyiiTe MHCTPyKIuaM u3 ¢arisa INSTALL 11 e€ yCTaHOBKU U
HaCTpPOMKM 3allyCKa M3 KOMaHJHOM CTPOKH. 3aTeM CJjeflyeT HaIlMCaTb CKPUIIT O0GEPTKY IS
KOHBepTalluKu BHIBOJA IIpOorpaMMbl B ¢popmart, IMOHATHBEINU Git. Co3maiiTe ¢aitn docx2txt B s1r060M
OOCTYIIHOM [Ig 3aIlycKa MecTe M A00aBbTe B Hero CJeAyIollee COfepKUMoe (IIpHUM. IIep.:
OpuMeHUMO 1d Linux u Mac):

#!/bin/bash
docx2txt.pl $1 -

He 3abynbTe [06aBUTH IIpaBa 3aIlycKa [ co3gaHHoro ¢arisa. HakoHer, HacTpodTe Git Ha
UCII0JIb30BaHUE CO3JJaHHOTO CKPHUIITA:

$ git config diff.word.textconv docx2txt

Tenepp Git 3HaeT, YTO HNPU CPaBHEHHH CHAMIIIOTOB CofiepsKuMoe GaiioB .docx TOJDKHO OBITH
mpegBapuUTeIbHO 060paboTaHO QUIABTPOM “word”, KOTOpPBIM ompejesieH B Iporpamme docx2txt.
Jitg kaxxkgoro ¢aiisra Word co3taéTcsl ero TeKCTOBast BepCUs.

[l IprMepa, IepBbIM pasfes 3TOU KHUTU ObLI coxpaHeH B popmare Word u gobaBieH B Git
periosuTopuii. 3aTeM OBLI J06aBJIEH HOBBIM ab3all. BOT yTo moka)keT KoMaHza git diff:
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$ git diff

diff --git a/chapter1.docx b/chapter1.docx
index 0b@13ca..ba25db5 100644

--- a/chapter.docx

+++ b/chapter1.docx

©@ -2,6 +2,7 @@

This chapter will be about getting started with Git. We will begin at the beginning
by explaining some background on version control tools, then move on to how to get Git
running on your system and finally how to get it setup to start working with. At the
end of this chapter you should understand why Git is around, why you should use it and
you should be all setup to do so.

1.1. About Version Control

What is "version control", and why should you care? Version control is a system that
records changes to a file or set of files over time so that you can recall specific
versions later. For the examples in this book you will use software source code as the
files being version controlled, though in reality you can do this with nearly any type
of file on a computer.
+Testing: 1, 2, 3.

If you are a graphic or web designer and want to keep every version of an image or
layout (which you would most certainly want to), a Version Control System (VCS) is a
very wise thing to use. It allows you to revert files back to a previous state, revert
the entire project back to a previous state, compare changes over time, see who last
modified something that might be causing a problem, who introduced an issue and when,
and more. Using a VCS also generally means that if you screw things up or lose files,
you can easily recover. In addition, you get all this for very little overhead.

1.1.1. Local Version Control Systems

Many people's version-control method of choice is to copy files into another
directory (perhaps a time-stamped directory, if they're clever). This approach is very
common because it is so simple, but it is also incredibly error prone. It is easy to
forget which directory you're in and accidentally write to the wrong file or copy over
files you don't mean to.

Git coobmjaer HaMm, uTo ObLIa fo6aBieHa crpoka “Testing: 1, 2, 3.”. PelleHue He HjeaJbHOE -
U3MeHeHUs GopMaTUPOBaHUA He 0TOOpa’karoTCs - HO paboTaer.

[Ipo6sieMy cpaBHeHUs1 GpaliioB U300pa’keHU MO’KHO PelIUTh aHaJOTMYHBIM obpa3oMm. OnUH U3
CII0CO60B peasM3alluy 3aKJII0YaeTcd B llepefiaue U300pakeHUd Ha GUILTP A1 usBiedeHus EXIF
HUHPOpPMaAIUM - MeTaZaHHBIX, KOTOpPbIe COXPaHATCA I 60/IbIIMHCTBA GOPMaTOB U300paKeHUM.
CkauaB W yCTaHOBUB IIporpamMmy exiftool, BBl CMOKeTe HCII0JIb30BaThb €€ [ CpaBHEHUS
HU3MeHeHUN MeTaJJaHHbIX U300 pakeHus:

$ echo '*.png diff=exif' >> .gitattributes
$ git config diff.exif.textconv exiftool

3aMeHUB KapTHUHKY U BBIIIOJIHUB KOMaHAy git diff, BBl yBUAUTE UTO-TO IIOX0XKee:
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diff --git a/image.png b/image.png
index 88839c4..4afcb7c 100644

--- 3a/image.png

+++ b/image.png

@0 -1,12 +1,12 @@

ExifTool Version Number 2 7.74

-File Size : 70 kB

-File Modification Date/Time : 2009:04:21 07:02:45-07:00
+File Size : 94 kB
+File Modification Date/Time : 2009:04:21 07:02:43-07:00
File Type : PNG

MIME Type : image/png

-Image Width : 1058

-Image Height : 889
+Image Width : 1056
+Image Height : 827

Bit Depth : 8

Color Type : RGB with Alpha

JIerko 3aMeTHUTh, YTO pa3Mephl U300pakeHUs U ¢paiiia U3MeHUIUCh.

Pacmnpelme II0 KVTIOUYE€BBIM C/IOBaAM

Pa3paboTYUKH YacTO XOTAT KCII0JIb30BaTh paclIvpeHHe KIHYeBbIX 0B B cTuie SVN uau CVS.
OcHoBHas npobJsieMa B Git - 3T0 HEBO3MOKHOCTb U3MEHATL Qalsbl ¢ MHPOopMaleil 0 KOMMUTE
II0CJIe ero COBepIllleHMs, TaK KakK Git cHayasia BBIYMCIAET KOHTPOJIBbHYI0 CyMMy. OfHAaKO, BBI
MOJKeTe N00aBUTh TEeKCT B (aiiil Iocje U3BJIedeHUs U yOpaTh ero mepep gobasjieHueM ¢aiiia B
KOMMMT. ATPpUOYTHI Git ITI03BOJIAIOT 3TO C/iesIaTh IBYMs CII0CO6aMU.

/11 HadaJsia, BBl MOKETe aBTOMaTHUeCKH M00aBysITh SHA-1 xamr o6bekTa B mose $1d$. Ecau
YCTAaHOBUTHL 3TOT aTpPUOyT g OLHOIO WMJIU HEeCKOJbKHX (aiioB, TO KaXXIbI pas IIpHU
U3BJIeUeHUH BeTKU Git OyzeT 3aMeHITh 3TO moje Ha SHA-1 X311 o6beKTa. Ba)KHO 3aMeTUTh, UTO
aTo SHA-1 X311 He KOMMUTA, a CaMoTI'0 00beKTa:

$ echo '*.txt ident' >> .gitattributes
$ echo '$Id$' > test.txt

[Ipu mocsreAyIOIIUX U3BIedeHUAX Git 6ygeT mo6aBaaTh SHA-1 X111 06’ beKTa:

$ rm test.txt

$ git checkout -- test.txt

$ cat test.txt

$Id: 42812b7653¢7b88933f8a9dbcaddcal6714b9bb3 §

OpHaxKo, 9TOT pe3yabTaT HKMMeeT OrpaHHYeHHOe IIpUMeHeHHe. ECJIM BBl HCI0JIL30BaJIU
II0/ICTAaHOBKY KJ/II0UeBBIX €JI0B B CVS miau Subversion, To BBl MOIJIM BK/IOUAaTh METKY BpeMeHH, a
SHA-1 X311 He Tak II0JIe3eH, II0TOMY UYTO BBI He MOYKeTe CKa3aTh KaKOoM U3 [IBYX X3Illel cTaplile, a
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KaKou HOBee IIPOCTO B3IVIAHYB Ha HUX.

OxaspiBaeT, Bbl MO)KeTe HallUCaThb CBOM QUIIBTPHI /I BBINIOJHEHUS IIO/ICTAHOBOK B ¢ailyiax B
MOMEHT KOMMHTA/UCBJIeYeHUA. IOTU OQMILTPHl HasbIBalOTCA “clean” u “smudge”. B ¢aitie
.gitattributes BBl MO’KeTe yCTaHOBUTH QUIBTP [JII KOHKPETHBIX IIyTeM, a 3aTeM yKasaTb
CKpUOTHl i1 00paboTKM ¢anaoB Hpu H3BjJAeyeHUH (“smudge”, cmoTpu DuwibTp “smudge”
IIPUMeHseTCcs IIPYU MW3BJIeYeHUHN.) U IPU HHAeKCHUpoBaHUU (“clean”, cmoTpu duibTp “clean”
IIpUMeHseTcsd IIPU uHeKcaruu.). C IIOMOIIBbI0 3TUX QUIBTPOB MOYKHO [ieJIaThb BCEBO3MOYKHBIE
oIleparymu.

Staging Area *.txt Filter Working Directory

fileC.rb » fileC.rb

PucyHok 144. duabmp “smudge” npumeHaemcs npu useevueHul.

Staging Area *.txt Filter Working Directory

fileB.txt —=-——— clean fileB.txt"

fileC.rb » fileC.rb

PucyHok 145. duabmp “clean” npumeHsemcs npu UHOeKcayul.

HcxomHOoe co0b61IIeHe KOMMUTA SIBJIIETCS IIPOCTHIM IIPUMeEPOM KakK Ilepe/laTh Bech Balll Koj Ha C
nporpamMme indent mmepe; KOMMUATOM. ITO MOYKHO HaCTPOUTh IIyTEM yKa3aHUd ¢uiabTpa “indent” B
¢darine .gitattributes misa ¢paiiaos *.c.
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*.c filter=indent

3aTeM ckaxuTe Git UTO JOJDKeH fies1aTh QUIbTP “indent” Ha cTagusax smudge U clean:

$ git config --global filter.indent.clean indent
$ git config --global filter.indent.smudge cat

B TakoM ciy4ae, Git 6yzeT obpabaTeiBaTh Qaiiiel IIporpaMMoM “indent” Bce ¢pamibl 10 Macke *.c
Iepef TeM, KaK J00aBUTh UX B UHJIEKC; U HAa000pOT, 06pabaTreIBaTh 3THU >Ke PparIbl IIporpaMMoOM
cat Ipu uX u3BjedeHUH. Ilo CyTH, IIporpaMMa cat HMUYero He JejaeT: OHa BO3BpalllaeT Te >Ke
DaHHBIE, UYTO M II0oJy4aeT Ha BXOJ. YKasaHHasg KOMOHMHAIUsg II03BOJIIET 3PQPEeKTHUBHO
obpabaTeIBaTh parIbl C KCXOAHBIM KOOM Ha C IIporpaMMoM indent mmepes KOMMHTOM.

Jlpyroif MHTepecHBIH IIpUMep - 3TO HOZACTaHOBKa KJIOUeBOro cjoBa $Date$ B cTHJIe cHCTeMBI
KOHTPOJIA peBU3UMN. UTOOBI IIPaBUJILHO 3TO pealn30BaTh, BaM HY)KeH IIPOCTOM CKPHIIT, KOTOPBIA
rojiyyaeT umsA ¢ariyia, olpejessdeT ATy IIOCAeAHEer0 KOMMHTa M BCTaBideT eé B ¢ail. Hipke
IIpUBe/ieH HeOOoJIbIIIOM IIPUMeDP TaKOIo CKpUIITa Ha Ruby:

#! /usr/bin/env ruby

data = STDIN.read

last_date = ‘git log --pretty=format:"%ad" -1'

puts data.gsub('$Date$', '$Date: ' + last_date.to_s + '§')

Bcé, uTo flesiaeT CKPUIT - 9TO II0JIy4aeT JaTy II0C/IefJHero KOMMUTA C IIOMOIIIbI0 KOMaHAHI git log,
3aMeHsIeT Pe3yJIbTaTOM Bce IO/ICTPOoKU $Date$ u Bo3BparmaeT pe3ysabTaT. Bl MO)KeTe HamIHcaThb
aHaJIOTUYHBIN CKPUIT Ha JII060M si3bIKe. HazoBUTe ¢aiiys co CKpUIITOM, HallpuMep, expand_date u
COXpaHUTe B JUPEKTOPUH C IIporpaMmaMiu. Tellepb, HY>KHO HaCTPOUTH Git QUILTP (Ha30BUTe ero
dater) 1 yKa’kuTe eMy HUCII0JIb30BATh Balll CKPUIT expand_date mpu nsBiaeyeHUH $pauioB. Bcmecte
C 3TUM, MBI OyZIeM HCII0JIb30BaTh PeryJsipHOe BblpakeHUe Perl 1151 OUUCTKU Ilepe; KOMMUTOM:

$ git config filter.dater.smudge expand_date
$ git config filter.dater.clean 'perl -pe "s/\\\$Date[M\\\$1*\\\$/\\\$Date\\\§$/""

VkazaHHas Perl koMaH/ia ouuIllaeT J000e 3HAUeHHe B CTPOKe, I7e oHa BUAUT $Datef, uTOGHI
BepHYTh Qaliyi B U3HavaJbHOEe COCTOsIHUe. Terneph QUIILTP TOTOB M Bbl MOKETe IIPOBEPUTH €ro
no6aBUB KiroueBoe cy1oBO $Date$ B ¢aiin u HacTpouB Git aTpubyT, UTOOHI A Ballero daiiia
IIPUMeHJICA CO3{aHHbINA QUIbTP:

$ echo '# $Date$' > date_test.txt
$ echo 'date*.txt filter=dater' >> .gitattributes

Eciiu IZL06aBI/ITI:» B KOMMHMT IIOC/IEJHHE H3MEHEHMd, a 3daTeéM H3BJIEYDb (I)afIH, TO BBl YBHIUWTE
KOPPEKTHYIO IIOJACTAHOBKY K/JIFOUEBOT'O CJIOBA:
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$ git add date_test.txt .gitattributes

$ git conmit -m "Testing date expansion in Git"
$ rm date test.txt

$ git checkout date_test.txt

$ cat date_test.txt

# $Date: Tue Apr 21 07:26:52 2009 -0700%

Kak BBl MOIVIM 3aMeTUTh, OIIMCAHHBIN II0JXO0], IIpefoCcTaBisgeT 60JIbIlIre BO3MOKHOCTU. OHAKO,
BaM CTOUT OBITH OCTOPOXKHBIM, TaK KakK ¢ana .gitattributes BK/IOUaeTCcSI B KOMMHUT U
pacipocTpaHseTCcs BMeCTe C IIPOEKTOM, a pauBep (B JaHHOM ciaydae dater) HeT, II03TOMY OH He
Oyzer paboraTh Be3jie. YUUTBHIBAWTe 3TO IIPHU paspaboTKe QUILTPOB OCTABJIASA BO3MOXKHOCTH
paboThI 6e3 HUX - TaK BBl COXPaHUTE IPOEKT B paboyeM COCTOSTHUM.

IKCIIOPT PEo3uTOpHUst

ATpI/I6YTLI Git Tak ’XKe II03BOJISIOT BaM JejlaTb HEKOTOpPhbIE€ HMHTEPECHBIE BEIMM ITPM 3KCIIOPTE
BaIllero IrpoexTa.

export-ignore

Bbl MoyKeTe ykas3aTh Git UTHOpPHUpPOBATh oIlpefiesieHHbIe (alabl U JUPEKTOPHUU IIPU CO3[aHUU
apxuBa. Ec/TH B BallleM ITPOEKTe eCTh (aiyl MU AUPEKTOPHS, KOTOPble BaM HY>KHBI, HO BBl He
XOTHTE BKJIIIOUATh UX B apXUB IIPU IKCIIOPTE, TO MOYKHO ITPHCBOUTH UM aTPUOYT export-ignore.

Hamprumep, y Bac eCTb HEKOJIBKO (aijioB B JUPeKTOPHUH test/ M COBepIIEHHO HeT CMBbICJIA
BKJIIOYATh UX B apXUB Balllero IIPOeKTa. B 3TOM cilydae JOCTaTOYHO J06aBUTH CIeAYIOIIYI0 CTPOKY
B ¢aiin .gitattributes:

test/ export-ignore

Teneps, IIpHU CcO3JaHUU apXUBa IIpoeKTa KoMaHAoM git archive, qupexkropusa test/ He Oyzmer
BKJIFOUEHA B apXUB.

export-subst

[Ipu co3maHUM apxXUBa TaK JKe AOCTYIIHA IPOCTasg II0/ICTAHOBKA II0 KJ/IIOUEBBIM cioBaM. Git
IoIycKaeT pas3MellleHHue CTPoK $Format:$ B ro6oM daiine ¢ 0601 KOMOUHAIIMEH --pretty=format
KOJIOB, OOJIBIIIMHCTBO M3 KOTOPBIX BaM U3BeCTHHI 110 Pasmesny 2. HamprMep, eciid BBl XOTHUTE
no6aBUTH ¢para ¢ uMmeHeM LAST_COMMIT, B KOTOpbIH 6yeT A06aBJISTHCS JaTa II0CAeJHEr0 KOMMHUTA
IIPU CO3aHUU apXUBa, TO CleJIalTe CiIeyolee:

$ echo 'Last commit date: $Format:%cd$' > LAST_COMMIT
$ echo "LAST_COMMIT export-subst" >> .gitattributes

$ git add LAST_COMMIT .gitattributes

$ git commit -am 'adding LAST_COMMIT file for archives'

Temepb, IIpH CO3IaHUU apXHBa IIpoeKTa KOMaHJ0M git archive, B Hero 6y/eT BKJIIOUeH ¢aiy co
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CJIeAYIOIITHM COolepKaHUEM!:

$ cat LAST_COMMIT
Last commit date: $Format:Tue Apr 21 08:38:48 2009 -0700%

CTpaTeruu CJIMsIHUs

Hcnosb3ysa aTpubyTel Git MOXKHO IIPHMEHATH pasHble CTpPATeTHMH CAWSAHUA [JId PasHbIX THUIIOB
¢aiyioB Ballero nmpoekra. OfHa M3 II0JIe3HBIX OIIUM - 3TO YKa3aTh Git He cIMBaTh U3MEHEHUS B
OIIpefles/IeHHBIX daiax B cay4yae KOHQIUKTA, IIPU 3TOM HCII0/Ib30BaTh BAllly BEPCUI0 Qaiiia.

JTO I10JIE3HO B CIy4dae, KOIZla BeTKa pasolilylach UK Y Bac ClleliaJIu3supoBaHHas BeTKa, IIPU 3TOM
BBl XOTHUTE UMeTh BO3MO>XHOCTB C/IMBaTh U3MEHEHHs, HO UTHOPHUPOBATh OIIpe/ie/IeHHbIe (GakIbl.
[IpeAIIosIosKuUM, 4TO y Bac ecThb ¢aiy ¢ HaCTpoMKaMM 6a3bl JaHHBIX database.xml, comepskumoe
KOTOPOTO B PasHBIX BeTKaxX OTJIMYAETCd, IIPU 3TOM BBl XOTUTE CJIMBATh MU3MEHEHUS U3 [PYyroH
BeTKH He MeHss 3TOT ¢paiiil. [yIg 9TOro Hy>KHO J06aBUTh CIIeLYIOIUN aTPUOYT:

database.xml merge=ours
A 3aTeM onpeieIUTh QUKTHUBHYIO CTPATETHI0 CIUSTHUS BBIIIOJTHUB KOMaH/Y:
$ git config --global merge.ours.driver true

Eciu BRI cO/IbETe M3MeHeHUs U3 APYroM BeTKH, TO BMeCTO KOHGQJMKTa CIUAHUA I daiiia
database.xml BBI yBUAMTE UTO-TO BPOZE 3TOIO:

$ git merge topic
Auto-merging database.xml
Merge made by recursive.

B aTom ciry4yae ¢aiin database.xml Bcerma ocTaéTcss HeM3MEHHBIM.

Git Hooks

Like many other Version Control Systems, Git has a way to fire off custom scripts when certain
important actions occur. There are two groups of these hooks: client-side and server-side. Client-
side hooks are triggered by operations such as committing and merging, while server-side hooks
run on network operations such as receiving pushed commits. You can use these hooks for all sorts
of reasons

Installing a Hook

The hooks are all stored in the hooks subdirectory of the Git directory. In most projects, that’s
.git/hooks. When you initialize a new repository with git init, Git populates the hooks directory
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with a bunch of example scripts, many of which are useful by themselves; but they also document
the input values of each script. All the examples are written as shell scripts, with some Perl thrown
in, but any properly named executable scripts will work fine — you can write them in Ruby or
Python or what have you. If you want to use the bundled hook scripts, you’ll have to rename them;
their file names all end with .sample.

To enable a hook script, put a file in the hooks subdirectory of your Git directory that is named
appropriately and is executable. From that point forward, it should be called. We’ll cover most of
the major hook filenames here.

Client-Side Hooks

There are a lot of client-side hooks. This section splits them into committing-workflow hooks, e-
mail-workflow scripts, and everything else.

I’s important to note that client-side hooks are not copied when you clone a
repository. If your intent with these scripts is to enforce a policy, you’ll probably
want to do that on the server side; see the example in An Example Git-Enforced
Policy.

NOTE

Committing-Workflow Hooks

The first four hooks have to do with the committing process.

The pre-commit hook is run first, before you even type in a commit message. It’s used to inspect the
snapshot that’s about to be committed, to see if you’ve forgotten something, to make sure tests run,
or to examine whatever you need to inspect in the code. Exiting non-zero from this hook aborts the
commit, although you can bypass it with git commit --no-verify. You can do things like check for
code style (run lint or something equivalent), check for trailing whitespace (the default hook does
exactly this), or check for appropriate documentation on new methods.

The prepare-commit-msg hook is run before the commit message editor is fired up but after the
default message is created. It lets you edit the default message before the commit author sees it.
This hook takes a few parameters: the path to the file that holds the commit message so far, the type
of commit, and the commit SHA-1 if this is an amended commit. This hook generally isn’t useful for
normal commits; rather, it’s good for commits where the default message is auto-generated, such as
templated commit messages, merge commits, squashed commits, and amended commits. You may
use it in conjunction with a commit template to programmatically insert information.

The commit-msg hook takes one parameter, which again is the path to a temporary file that contains
the commit message written by the developer. If this script exits non-zero, Git aborts the commit
process, so you can use it to validate your project state or commit message before allowing a
commit to go through. In the last section of this chapter, We’ll demonstrate using this hook to check
that your commit message is conformant to a required pattern.

After the entire commit process is completed, the post-commit hook runs. It doesn’t take any
parameters, but you can easily get the last commit by running git log -1 HEAD. Generally, this script
is used for notification or something similar.
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E-mail Workflow Hooks

You can set up three client-side hooks for an e-mail-based workflow. They’re all invoked by the git
am command, so if you aren’t using that command in your workflow, you can safely skip to the next
section. If you’re taking patches over e-mail prepared by git format-patch, then some of these may
be helpful to you.

The first hook that is run is applypatch-msg. It takes a single argument: the name of the temporary
file that contains the proposed commit message. Git aborts the patch if this script exits non-zero.
You can use this to make sure a commit message is properly formatted, or to normalize the message
by having the script edit it in place.

The next hook to run when applying patches via git amis pre-applypatch. Somewhat confusingly, it
is run after the patch is applied but before a commit is made, so you can use it to inspect the
snapshot before making the commit. You can run tests or otherwise inspect the working tree with
this script. If something is missing or the tests don’t pass, exiting non-zero aborts the git am script
without committing the patch.

The last hook to run during a git am operation is post-applypatch, which runs after the commit is
made. You can use it to notify a group or the author of the patch you pulled in that you’ve done so.
You can’t stop the patching process with this script.

Other Client Hooks

The pre-rebase hook runs before you rebase anything and can halt the process by exiting non-zero.
You can use this hook to disallow rebasing any commits that have already been pushed. The
example pre-rebase hook that Git installs does this, although it makes some assumptions that may
not match with your workflow.

The post-rewrite hook is run by commands that replace commits, such as git commit --amend and
git rebase (though not by git filter-branch). Its single argument is which command triggered the
rewrite, and it receives a list of rewrites on stdin. This hook has many of the same uses as the post-
checkout and post-merge hooks.

After you run a successful git checkout, the post-checkout hook runs; you can use it to set up your
working directory properly for your project environment. This may mean moving in large binary
files that you don’t want source controlled, auto-generating documentation, or something along
those lines.

The post-merge hook runs after a successful merge command. You can use it to restore data in the
working tree that Git can’t track, such as permissions data. This hook can likewise validate the
presence of files external to Git control that you may want copied in when the working tree
changes.

The pre-push hook runs during git push, after the remote refs have been updated but before any
objects have been transferred. It receives the name and location of the remote as parameters, and a
list of to-be-updated refs through stdin. You can use it to validate a set of ref updates before a push
occurs (a non-zero exit code will abort the push).

Git occasionally does garbage collection as part of its normal operation, by invoking git gc --auto.
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The pre-auto-gc hook is invoked just before the garbage collection takes place, and can be used to
notify you that this is happening, or to abort the collection if now isn’t a good time.

Server-Side Hooks

In addition to the client-side hooks, you can use a couple of important server-side hooks as a system
administrator to enforce nearly any kind of policy for your project. These scripts run before and
after pushes to the server. The pre hooks can exit non-zero at any time to reject the push as well as
print an error message back to the client; you can set up a push policy that’s as complex as you
wish.

pre-receive

The first script to run when handling a push from a client is pre-receive. It takes a list of references
that are being pushed from stdin; if it exits non-zero, none of them are accepted. You can use this
hook to do things like make sure none of the updated references are non-fast-forwards, or to do
access control for all the refs and files they’re modifying with the push.

update

The update script is very similar to the pre-receive script, except that it’s run once for each branch
the pusher is trying to update. If the pusher is trying to push to multiple branches, pre-receive runs
only once, whereas update runs once per branch they’re pushing to. Instead of reading from stdin,
this script takes three arguments: the name of the reference (branch), the SHA-1 that reference
pointed to before the push, and the SHA-1 the user is trying to push. If the update script exits non-
zero, only that reference is rejected; other references can still be updated.

post-receive

The post-receive hook runs after the entire process is completed and can be used to update other
services or notify users. It takes the same stdin data as the pre-receive hook. Examples include e-
mailing a list, notifying a continuous integration server, or updating a ticket-tracking system — you
can even parse the commit messages to see if any tickets need to be opened, modified, or closed.
This script can’t stop the push process, but the client doesn’t disconnect until it has completed, so be
careful if you try to do anything that may take a long time.

An Example Git-Enforced Policy

In this section, you’ll use what you’ve learned to establish a Git workflow that checks for a custom
commit message format, and allows only certain users to modify certain subdirectories in a project.
You’ll build client scripts that help the developer know if their push will be rejected and server
scripts that actually enforce the policies.

The scripts we’ll show are written in Ruby; partly because of our intellectual inertia, but also
because Ruby is easy to read, even if you can’t necessarily write it. However, any language will
work - all the sample hook scripts distributed with Git are in either Perl or Bash, so you can also see
plenty of examples of hooks in those languages by looking at the samples.
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Server-Side Hook

All the server-side work will go into the update file in your hooks directory. The update hook runs
once per branch being pushed and takes three arguments:

* The name of the reference being pushed to

» The old revision where that branch was

* The new revision being pushed
You also have access to the user doing the pushing if the push is being run over SSH. If you’ve
allowed everyone to connect with a single user (like “git”) via public-key authentication, you may
have to give that user a shell wrapper that determines which user is connecting based on the public
key, and set an environment variable accordingly. Here we’ll assume the connecting user is in the

$USER environment variable, so your update script begins by gathering all the information you
need:

#!/usr/bin/env ruby

$refname = ARGV[0]
$oldrev = ARGV[1]
$newrev = ARGV[2]
$user = ENV['USER']

puts "Enforcing Policies..."
puts "(#{$refname}) (#{$oldrev[0,6]1}) (#{¥newrev[0,6]})"

Yes, those are global variables. Don’t judge - it’s easier to demonstrate this way.

Enforcing a Specific Commit-Message Format

Your first challenge is to enforce that each commit message adheres to a particular format. Just to
have a target, assume that each message has to include a string that looks like “ref: 1234” because
you want each commit to link to a work item in your ticketing system. You must look at each
commit being pushed up, see if that string is in the commit message, and, if the string is absent
from any of the commits, exit non-zero so the push is rejected.

You can get a list of the SHA-1 values of all the commits that are being pushed by taking the $newrev
and $oldrev values and passing them to a Git plumbing command called git rev-list. This is
basically the git log command, but by default it prints out only the SHA-1 values and no other
information. So, to get a list of all the commit SHA-1s introduced between one commit SHA-1 and
another, you can run something like this:
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$ git rev-list 538¢33..d14fc7

d14fc7c847ab946ec39590d87783¢c69b031bdfb7
9f585da4401b0a3999e84113824d15245¢c13f0be
234071a1be950e2a8d078e6141f5cd20cTeb1ad3
dfaf4c9ef3d5197182113fb5b9b1fb7717d2222a
17716ec@f1ff5c77eff40b7fe912f9fb6cfdded75

You can take that output, loop through each of those commit SHA-1s, grab the message for it, and
test that message against a regular expression that looks for a pattern.

You have to figure out how to get the commit message from each of these commits to test. To get the
raw commit data, you can use another plumbing command called git cat-file. We’ll go over all
these plumbing commands in detail in Git usuayTpu; but for now, here’s what that command gives
you:

$ git cat-file commit ca82a6

tree cfda3bf379e4f8dba8717dee55aab78aef7f4daf

parent 085bb3bcb608e1e8451d4b2432f8ecbeb30be7e7

author Scott Chacon <schacon@gmail.com> 1205815931 -0700
committer Scott Chacon <schacon@gmail.com> 1240030591 -0700

changed the version number

A simple way to get the commit message from a commit when you have the SHA-1 value is to go to
the first blank line and take everything after that. You can do so with the sed command on Unix
systems:

$ git cat-file commit ca82a6 | sed '1,/7$/d"
changed the version number

You can use that incantation to grab the commit message from each commit that is trying to be
pushed and exit if you see anything that doesn’t match. To exit the script and reject the push, exit
non-zero. The whole method looks like this:

365



$regex = /\[ref: (\d+)\1/

# enforced custom commit message format
def check_message_format
missed_revs = ‘git rev-list #{$oldrev}..#{$newrev}'.split("\n")
missed_revs.each do |rev|
message = ‘git cat-file commit #{rev} | sed '1,/7A$/d"’
if !$regex.match(message)
puts "[POLICY] Your message is not formatted correctly"
exit 1
end
end
end
check_message_format

Putting that in your update script will reject updates that contain commits that have messages that
don’t adhere to your rule.

Enforcing a User-Based ACL System

Suppose you want to add a mechanism that uses an access control list (ACL) that specifies which
users are allowed to push changes to which parts of your projects. Some people have full access,
and others can only push changes to certain subdirectories or specific files. To enforce this, you’ll
write those rules to a file named acl that lives in your bare Git repository on the server. You’ll have
the update hook look at those rules, see what files are being introduced for all the commits being
pushed, and determine whether the user doing the push has access to update all those files.

The first thing you’ll do is write your ACL. Here youw’ll use a format very much like the CVS ACL
mechanism: it uses a series of lines, where the first field is avail or unavail, the next field is a
comma-delimited list of the users to which the rule applies, and the last field is the path to which
the rule applies (blank meaning open access). All of these fields are delimited by a pipe (])
character.

In this case, you have a couple of administrators, some documentation writers with access to the
doc directory, and one developer who only has access to the 1ib and tests directories, and your ACL
file looks like this:

avail|nickh,pjhyett,defunkt, tpw
avail|usinclair,cdickens,ebronte|doc
avail|schacon|1ib
avail|schacon|tests

You begin by reading this data into a structure that you can use. In this case, to keep the example
simple, you’ll only enforce the avail directives. Here is a method that gives you an associative array
where the key is the user name and the value is an array of paths to which the user has write
access:
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def get_acl_access_data(acl_file)
# read in ACL data
acl_file = File.read(acl_file).split("\n").reject { |line| line == "" }
access = {}
acl_file.each do |line]|
avail, users, path = line.split('|")

next unless avail == 'avail'
users.split(',").each do |user|
access[user] ||= []
access[user] << path
end
end
access

end

On the ACL file you looked at earlier, this get_acl_access_data method returns a data structure that
looks like this:

{"defunkt"=>[nil],
"tpw"=>[nil],
"nickh"=>[nil],
"pjhyett"=>[nil],
"schacon"=>["1ib", "tests"],
"cdickens"=>["doc"],
"usinclair"=>["doc"],
"ebronte"=>["doc"]}

Now that you have the permissions sorted out, you need to determine what paths the commits
being pushed have modified, so you can make sure the user who’s pushing has access to all of them.

You can pretty easily see what files have been modified in a single commit with the --name-only

option to the git log command (mentioned briefly in Chapter 2):

$ git log -1 --name-only --pretty=format:'' 9f585d

README
lib/test.rb

If you use the ACL structure returned from the get_acl_access_data method and check it against the
listed files in each of the commits, you can determine whether the user has access to push all of
their commits:
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# only allows certain users to modify certain subdirectories in a project
def check_directory_perms
access = get_acl_access_data('acl')

# see if anyone is trying to push something they can't
new_commits = ‘git rev-list #{%oldrev}..#{$newrev}'.split("\n")
new_commits.each do |rev|
files_modified = ‘git log -1 --name-only --pretty=format:'" #{rev}'.split("\n")
files_modified.each do |path|
next if path.size ==
has_file_access = false
access[$user].each do |access_path]|
if laccess_path # user has access to everything
|| (path.start_with? access_path) # access to this path
has_file_access = true
end
end
if !'has_file_access
puts "[POLICY] You do not have access to push to #{path}"
exit 1
end
end
end
end

check_directory_perms

You get a list of new commits being pushed to your server with git rev-list. Then, for each of those
commits, you find which files are modified and make sure the user who’s pushing has access to all
the paths being modified.

Now your users can’t push any commits with badly formed messages or with modified files outside
of their designated paths.

Testing It Out

If you run chmod u+x .git/hooks/update, which is the file into which you should have put all this
code, and then try to push a commit with a non-compliant message, you get something like this:
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$ git push -f origin master
Counting objects: 5, done.
Compressing objects: 100% (3/3), done.
Writing objects: 100% (3/3), 323 bytes, done.
Total 3 (delta 1), reused @ (delta 0)
Unpacking objects: 100% (3/3), done.
Enforcing Policies...
(refs/heads/master) (8338c5) (c5b616)
[POLICY] Your message is not formatted correctly
error: hooks/update exited with error code 1
error: hook declined to update refs/heads/master
To git@gitserver:project.qgit
I [remote rejected] master -> master (hook declined)
error: failed to push some refs to 'git@gitserver:project.git’

There are a couple of interesting things here. First, you see this where the hook starts running.

Enforcing Policies...
(refs/heads/master) (fb8c72) (c56860)

Remember that you printed that out at the very beginning of your update script. Anything your
script echoes to stdout will be transferred to the client.

The next thing youw’ll notice is the error message.

[POLICY] Your message is not formatted correctly
error: hooks/update exited with error code 1
error: hook declined to update refs/heads/master

The first line was printed out by you, the other two were Git telling you that the update script exited
non-zero and that is what is declining your push. Lastly, you have this:

To git@gitserver:project.qgit
I [remote rejected] master -> master (hook declined)
error: failed to push some refs to 'git@gitserver:project.git’

You’ll see a remote rejected message for each reference that your hook declined, and it tells you
that it was declined specifically because of a hook failure.

Furthermore, if someone tries to edit a file they don’t have access to and push a commit containing
it, they will see something similar. For instance, if a documentation author tries to push a commit
modifying something in the 1ib directory, they see

[POLICY] You do not have access to push to lib/test.rb
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From now on, as long as that update script is there and executable, your repository will never have
a commit message without your pattern in it, and your users will be sandboxed.

Client-Side Hooks

The downside to this approach is the whining that will inevitably result when your users' commit
pushes are rejected. Having their carefully crafted work rejected at the last minute can be
extremely frustrating and confusing; and furthermore, they will have to edit their history to correct
it, which isn’t always for the faint of heart.

The answer to this dilemma is to provide some client-side hooks that users can run to notify them
when they’re doing something that the server is likely to reject. That way, they can correct any
problems before committing and before those issues become more difficult to fix. Because hooks
aren’t transferred with a clone of a project, you must distribute these scripts some other way and
then have your users copy them to their .git/hooks directory and make them executable. You can
distribute these hooks within the project or in a separate project, but Git won’t set them up
automatically.

To begin, you should check your commit message just before each commit is recorded, so you know
the server won’t reject your changes due to badly formatted commit messages. To do this, you can
add the commit-msg hook. If you have it read the message from the file passed as the first argument
and compare that to the pattern, you can force Git to abort the commit if there is no match:

#!/usr/bin/env ruby
message_file = ARGV[@]
message = File.read(message_file)

$regex = /\[ref: (\d+)\1/

if !$regex.match(message)
puts "[POLICY] Your message is not formatted correctly"
exit 1

end

If that script is in place (in .git/hooks/commit-msg) and executable, and you commit with a message
that isn’t properly formatted, you see this:

$ git commit -am 'test'
[POLICY] Your message is not formatted correctly

No commit was completed in that instance. However, if your message contains the proper pattern,
Git allows you to commit:

$ git commit -am 'test [ref: 132]"
[master e@5c914] test [ref: 132]
1 file changed, 1 insertions(+), @ deletions(-)
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Next, you want to make sure you aren’t modifying files that are outside your ACL scope. If your
project’s .git directory contains a copy of the ACL file you used previously, then the following pre-
commit script will enforce those constraints for you:

#!/usr/bin/env ruby
$user = ENV['USER']
# [ insert acl_access_data method from above ]

# only allows certain users to modify certain subdirectories in a project
def check_directory_perms
access = get_acl_access_data('.git/acl")

files_modified = ‘git diff-index --cached --name-only HEAD'.split("\n")
files_modified.each do |path]|
next if path.size ==
has_file _access = false
access[$user].each do |access_path]|
if laccess_path || (path.index(access_path) == 0)
has_file_access = true
end
if lhas_file_access
puts "[POLICY] You do not have access to push to #{path}"
exit 1
end
end
end

check_directory_perms

This is roughly the same script as the server-side part, but with two important differences. First, the
ACL file is in a different place, because this script runs from your working directory, not from your
.git directory. You have to change the path to the ACL file from this

access = get_acl_access_data('acl')

to this:

access = get_acl_access_data('.git/acl')

The other important difference is the way you get a listing of the files that have been changed.
Because the server-side method looks at the log of commits, and, at this point, the commit hasn’t
been recorded yet, you must get your file listing from the staging area instead. Instead of

files_modified = ‘git log -1 --name-only --pretty=format:'' #{ref}"
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you have to use

files_modified = ‘git diff-index --cached --name-only HEAD'

But those are the only two differences — otherwise, the script works the same way. One caveat is
that it expects you to be running locally as the same user you push as to the remote machine. If that
is different, you must set the $user variable manually.

One other thing we can do here is make sure the user doesn’t push non-fast-forwarded references.
To get a reference that isn’t a fast-forward, you either have to rebase past a commit you’ve already
pushed up or try pushing a different local branch up to the same remote branch.

Presumably, the server is already configured with receive.denyDeletes and
receive.denyNonFastForwards to enforce this policy, so the only accidental thing you can try to catch
is rebasing commits that have already been pushed

Here is an example pre-rebase script that checks for that. It gets a list of all the commits you’re
about to rewrite and checks whether they exist in any of your remote references. If it sees one that
is reachable from one of your remote references, it aborts the rebase.

#!/usr/bin/env ruby

base _branch = ARGV[0]

if ARGV[1]

topic_branch = ARGV[1]
else

topic_branch = "HEAD"
end

target_shas = ‘git rev-list #{base_branch}..#{topic_branch}".split("\n")
remote_refs = ‘git branch -r'.split("\n").map { |r| r.strip }

target_shas.each do |sha|
remote_refs.each do |remote_ref|
shas_pushed = ‘git rev-list M{sha}"@ refs/remotes/#{remote_ref}"
if shas_pushed.split("\n").include?(sha)
puts "[POLICY] Commit #{sha} has already been pushed to #{remote_ref}"
exit 1
end
end
end

This script uses a syntax that wasn’t covered in the Revision Selection section of Chapter 6. You get
a list of commits that have already been pushed up by running this:

‘git rev-list M{sha}?@ refs/remotes/#{remote_ref}"
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The SHAM@ syntax resolves to all the parents of that commit. You’re looking for any commit that is
reachable from the last commit on the remote and that isn’t reachable from any parent of any of
the SHA-1s you’re trying to push up — meaning it’s a fast-forward.

The main drawback to this approach is that it can be very slow and is often unnecessary - if you
don’t try to force the push with -f, the server will warn you and not accept the push. However, it’s
an interesting exercise and can in theory help you avoid a rebase that you might later have to go
back and fix.

3aK/JIloUeHHue

MBI pacCMOTPeJIH GOJIBIITMHCTBO OCHOBHBIX CIIOCOO0B HACTPOMKH KJIMEeHTa U cepBepa Git'a ¢ Tem,
YTOOBI OH 6T MAKCUMAJILHO yI06€eH I BalllUX IIPOEKTOB U IIPU Ballled opraHusaIiuy pabouero
mportecca. MBI y3HaJIM O BCEBO3MOKHBIX HACTPOMKax, aTpuOyTax ¢alyioB M 0 IlepeXBaTUHKaxX
COOBITHH, a TAaK)Ke pacCMOTPeJIU IIPUMep HaCTPOMKU cepBepa C COOJII0/[eHHEeM ITOTUTUKH. Teriepb
BaM JIOJDKHO OBITH I10 IJIeYY 3aCTaBUTh Git IIOJICTPOUTHCS IO IPaKTUUeCKH JIF60H THIT pabouero
TIpoIiecca, KOTOPBIH MOKHO BOOGPa3UTh.
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Git 1 apyrue cucTeMbl KOHTPOJISA BEpPCU

Ham Mup HecoBepIleHeH. Kak IIpaBUJjIO, BBl He CMOYKeTe GBICTPO IIepeBeCcTH IPOEKT, B KOTOPOM
BBl y4yacTByeTe, Ha HCIIOJh30BaHHe Git. MHOrma BaM IPUAETCI HUMeTh [eJI0 C IIPOeKTaMH,
HCIIOJIB3YIOITMMU APYTYI0 CUCTEMY KOHTPOJISI BePCUI, XOTS BaM U He HpaBUTCs, YTO 3TO He Git. B
IIepBOM YaCTH 3TOTO pasfiesia Bl y3HaeTe 0 Clloco6ax UCIIoIb30BaHUs Git B KauecTBe KJIHeHTa /IS
paboTEI € IIPOEKTOM, pa3Mell[eHHOM B KaKOM-TO JPyToil CHCTeMe.

B KaKoHi-TO MOMEHT, BbI, BO3SMO>KHO, 3aXOTUTE IIepeBeCTH CBOM CYIEeCTBYIOIUU IIPoeKT Ha Git. Bo
BTOPOM YacTH pasfesia BBl y3HaeTe O TOM, KakK IIPOBECTM MUIPALIUI0 C HEKOTOPBIX
pacIpoCTpaHEHHBIX CUCTEM, a TakKyKe II03HAKOMUTECh C MeTOJ0M, KOTOPHIM 6yzeT paboTaThb B
HeCTaHJAPTHBIX CUTYaIIUAX, KOT/ia TOTOBLIX MHCTPYMEHTOB MUTPAIIUU He CYILeCTBYeT.

Git KaxK KJINeHT

Git ocTaBJisIeT HACTOJIBKO II0JI0KUTEJIbHOE BIleyaT/ieHHe Ha paspaboTUMKOB, YTO MHOTHE U3 HUX
IIPUAYMBIBAIOT CIIOCOOBI, KaK UCII0JIb30BaTh €ro Ha CBOEM KOMIIBIOTepe, B CJIydae ecjIu OCTalbHas
4acTh KOMaHAbl UCIONb3yeT Apyryto CKB. /s sToro paspaboTaH IieJbli psif CIleliUaJbHBIX
aJlarTepoB, HasblBaeMbIX “MocTaMu” (“bridges”). 3mech MBI pacCMOTPUM Te, C KOTOPBIMU BBHI,
CKOpee BCero, CTOJIKHeTeCh B paboTe HaJl peaJIbHBIMU IIPOeKTaMHU.

Git 1 Subversion

BecoMasgd YacTb IIPOEKTOB C MCXOZHBIM KOJOM, PpaBHO KaK M OIPOMHOE KOJIMYEeCTBO
KOPIIOPaTUBHBIX IMIPOEKTOB, [0 CHUX IIOp UCHOJb3yIT Subversion g BepCHOHHUPOBAHUA
UCXOMHOro Koza. SVN’y OoJibllle [eCaTH JIeT U OOJIBIIYI0 4YacTh 3TOIO0 CpOKa OH OCTaBaJICA
eouHcmeeHHbIM BapuaHTOM CKB 717151 IPOEKTOB € OTKPBITHIM MCXOIHBIM KOJIOM. SVN 0UeHb II0X0K
Ha CVS, cBoero 1peika — "KpECTHOrO0 OTIa" BCeX coBpeMeHHBIX CKB.

OpHa M3 MHOTMX 3aMedaTesIbHBIX Belllerl B Git — 9TO IoALep>KKa JABYCTOPOHHEN MHTerpauu C
SVN uepes git svn. ITOT MHCTPYMEHT II03BOJIIeT UCI0JIb30BaTh Git B KauecTBe IIOJHOIIEHHOIO
SVN kuireHTa; BBl MO>KeTe HCII0JIb30BaTh BCHO QYHKITMOHAIBHOCTH Git 7711 paboThl € JIOKAJIbHBIM
perosuTopueM, CKOMIIOHOBATh PEBU3UU U OTIIPABUTHL UX Ha CepBep, CJIOBHO BBl MCII0JIb30BaINd
06b1uHBbIN SVN. /la, BBl He OCJBIIIAJIUCh: MOXXKHO CO3[JaBaTh JIOKaJbHbBIe BETKH, IIPOU3BOIUTH
C/IUAHUS, WUCIIOJIb30BaTh UHEKC [UI HEeIIOJHOTO IIPUMEeHeHUs W3MeHeHUW, IlepeMellaTh
KOMMUTHI ¥ IIOBTOPHO IIpUMeHATH UX (cherry-pick) u T.i., B TO BpeMs KaK Ballld KOJLJIETH,
UCII0Ib3yroIlue SVN, 3acTpsijIi B I1asle0JIUTe. ITO OTJIMYHBIN CIIO0CO0 I10-ITapTHU3aHCKU BHEIPUTH
Git B mporiecc paspabOTKh U IIOMOYb COpPAaTHUKaMM CTaThb 0oJjiee IIPOAYKTHUBHBIMHU, a 3aTeM
IoTpe60BaTh OT HMHOPACTPYKTYpPhl IIOJHOM MHOAmepKKH Git. git svn — 3TO IIepBBIA YKOJI
HapkoTuka "PCKB", BEI3BIBAIOIIEI0 CUJIbLHENIIIee IIPUBbIKAHME.

git svn

OcHOBHas KoMaHja i1 paborel ¢ Subversion — 3To git svn. OHa IDpUHUMaeT HECKOJIBKO
IOTIOJTHUTEIbHBIX KOMaH/I, KOTOpPbIe MBI PACCMOTPHUM JiaJIee.

Ba’KHO MOHUMATh, UTO Ka’K[bIH pa3, KOIZa BBl HCIIOJb3yeTe git svn, Bl B3aUMOJEHCTBYyeTe C
Subversion, KoTopbIli pa6oTaeT coBceM He KakK Git. I XOTS Bbl MOXKeTe C03[laBaTh U CIHUBATh
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JIOKaJIbHbIe BETKH, BCE JKe JIydIlle COXPAaHSITh UCTOPHUI0 JIMHEMHOM HACTOJIbKO, HACKOJIBKO 3TO
BO3MO’KHO, HCIIOJIb3ysl IlepeMellleHre KOMMUTOB. Taxoke m3beraite oJHOBPeMEHHOU paboThI C
yoanéHHbIM Git cepBepoM.

He wnusMeHdalTe yyXe OIYOJIMKOBAHHYI0 MCTOPHUIO, U He 3epKaJupylTe H3MeHeHUs B Git
Peo3UTOPUH, C KOTOPHIM paboTaroT JIFOLU, UCIO0Ib3YIoNMe Git (OHU MOTYT USMEHUTh UCTOPUIO).
B Subversion MokeT OBITH TOJILKO OJfHa JIMHeNHas UCTOPUS KOMMUTOB. EC/IM B Balllell KOMaH/[e
4acThb JIIJeU ucroab3yeT SVN, a yactb — Git, ybeiuTech, YTO BCe UCIIOJIBL3YIOT SVN cepBep A1
COTPYAHUYECTBA. ITO CAeJIaeT Ballly >KU3Hb IIPOIIIe.

VcraHoBKa

UTo6kI IOIIpo60oBaTh git svn B fjesie BaM IIOHAL00UTCS 00BIYHBIN SVN perro3suToOpuil ¢ IIpaBoM Ha
3anuch. Ecaiv BBl XOTUTe HOIIPOOOBAThH IIPUMephl HIDKE, BaM IIOHAJOOUTCS KOIMS Halllero
TeCTOBOro perrosurtopus. K cuactrio, B Subversion ecTb HHCTPYMEHT SVNSync, KOTOPBIM YIIPOCTUT
repeHocC. /Iyid TeCTOB MBI CO3/ia/Id HOBBIM Subversion periosutopuii Ha Google Code, BJIAIOIIUMNCA
YaCTUYHOM KOIIMel IIpoeKTa protobuf — OHMOIMOTEKH [UId cepuaU3aliiy CTPYKTYPUPOBAHHBIX
DAaHHBIX JUJIA IIepe/layuu 110 CETH.

Ecyii BBI C HAMU, CO3/JaiiTe JIOKaJIbHBIN Subversion perno3uTopuii:

$ mkdir /tmp/test-svn
$ svnadmin create /tmp/test-svn

3aTeM, IMO3BOJIbTE BCEM II0JIb30BATEJISIM U3MEHSTD T.H. revprops; cCaMbI¥ IIPOCTOH CITI0CO6 c/ies1aTh
3TO0 — M06AaBUTH CKPHIIT pre-revprop-change, Bcerma BO3BpaIaroIi 0:

$ cat /tmp/test-svn/hooks/pre-revprop-change
#!/bin/sh

exit 0;

$ chmod +x /tmp/test-svn/hooks/pre-revprop-change

Terrepb BbI MOYKETe CHHXPOHU3UPOBATH PEIIO3UTOPUH Ha JIOKAJIbLHOM MaIllMHe, BBI3BAB SVNSYNC
init, mepe/aB BXOAHOM U BHIXOJHOH PEIIO3UTOPUU:

$ svnsync init file:///tmp/test-svn \
http://progit-example.googlecode.com/svn/

Hakowner (SVN BaM eIllé He Ha0eJ?), MOYKHO 3aITyCTUTh CaMy CHHXPOHHU3AITHI0. 3aTeM MOYKHO
OyIeT CKJIOHUPOBATh COOGCTBEHHO KO/I, BHITIOJTHUB:
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$ svnsync sync file:///tmp/test-svn

Committed revision 1.

Copied properties for revision 1.

Transmitting file data ........covvvvniiiiiiinnns, [...]
Committed revision 2.

Copied properties for revision 2.

]

Ha Bcé 11po BCé y Bac YHET HEeCKOJIbKO MUHYT, HO Ha CaMOM JieJie BaM eIllé II0Be3JI0: eC/IH OBl BBI
KOIIMPOBAa/JIM [JaHHBIE He Ha CBOM KOMIIBIOTEP, a B [PYroM YAaJ€éHHBIHA PEeI03UTOPHIH,
IIOHaL00MJICA OBl IIOUYTH Yac, HECMOTpPS Ha TO, YTO B TECTOBOM IIPOEKTe MeHbIIle COTHHU PEeBU3UM.
Subversion KonupyeT faHHBIe II0CJIeL0BATeJIbHO, CKAUMWBas I10 OJHOM PEBU3SUU U OTIIPABJIAA B
IPYroi pero3suTOPUM — 3TO II0pasuUTeIbHO HeadPeKTUBHO, HO KaK eCTh, TaK eCTh.

Ha4aJsio pa6oThI

Temeps, Korga y Bac ecThb Subversion pellosUTOpHUM C IIpaBaMH Ha 3alllMCb, MOKHO OIIPOO0BATh
TUIIMYHBIe IIPUEMBI paboTel ¢ HUM 4epes3 git svn HauHéM ¢ KoMaHZBI git svn clone, KoTopas
CKJIOHHpYeT Subversion perrosuTOPUi IeJIMKOM B JIOKaJIbHBIHN Git pellosuTOpUi. PasymMeercs, IIpu
IlepeHoce peaJlbHOTO Subversion pernosuUTOpUsI HYKHO OyaeT 3aMeHUTH file:///tmp/test-svn Ha
HacTtoguui URL:

$ git svn clone file:///tmp/test-svn -T trunk -b branches -t tags
Initialized empty Git repository in /private/tmp/progit/test-svn/.qgit/
r1 = dcbfb5891860124cc2e8cch16cded42624897125 (refs/remotes/origin/trunk)
A md/acx_pthread.m4
A m4/stl_hash.md
A java/src/test/java/com/qgoogle/protobuf/UnknownFieldSetTest.java
A java/src/test/java/com/google/protobuf/WireFormatTest. java

r75 = 556a3ele7ad1fde0a32823fc7e4d04bbcfd86dae (refs/remotes/origin/trunk)
Found possible branch point: file:///tmp/test-svn/trunk => file:///tmp/test-
svn/branches/my-calc-branch, 75
Found branch parent: (refs/remotes/origin/my-calc-branch)
556a3ele7ad1fde@a32823fc7e4d046bcfd8bdae
Following parent with do_switch
Successfully followed parent
r76 = 0fb585761df569eaecd8146c71e58d70147460a2 (refs/remotes/origin/my-calc-branch)
Checked out HEAD:

file:///tmp/test-svn/trunk r75

[IpuBeiéHHas BBIIIe KOMaHZa sBJIAeTCI KOMIIOSUIIMEH IBYX APYIHX — git svn init u git svn
fetch mra ykasanuoro URL. IIporjecc KOIIMPOBaHUS 3aMMET HEKOTOpoe BpeMs. TeCTOBBIN IIPOEKT
HeBeJIUK — BCero 75 KOMMHUTOB — HO Git BEIHY>K/IeH I10C/Ie[{0BaTeJIbHO CKayuBaTh SVN peBU3UU
U IIpeBpalaTh UX B Git KOMMUTEI 110 OJHOM 3a pas. /I IIpoeKTa C COTHeH HJIM ThICIYel PeBUSHUU
9TO MOJKeT 3aHATh YacChl HJIH JakKe JHH!

[TapameTpsl -T trunk -b branches -t tags roBopsaT Git 0 TOM, YTO KJIOHUPYEMBIN PeIlO3UTOPUI

376



cefyeT CTaHAApPTHOMY, IPUHATOMY B Subversion, pacIiosio)KeHUI0O JUPEKTOPUM C TpPaHKOM,
BeTKaMM M MeTKaMH. Ecim )Ke ITHUPEKTOPHH Ha3BaHBI IIO-IPYrOMY, MOYKHO yKasaTh WX SBHO,
UCIIOJb3yd 9TU IMapaMeTphl. BoJbIIMHCTBO Subversion perosuTopreB CIeLYIOT 3ITOMY
COIJIAIIIeHUI0, II03TOMY [JIs1 3TOM KOMOMHAIIMU IIapaMeTpOB CYyIIeCTBYeT COKpallleHHe -S, YTO

O3HauaeT "CTaHZAPTHOe pacIloJIoJKeHWe AupeKTopur" Cienyrolasl KOMaHZa 3KBUBaJIeHTHA
IpUBELEHHOM BBIIIIE:

$ git svn clone file:///tmp/test-svn -s

Ha sToM 3Tarre y Bac JO/DKeH OBITH OOBIUHBIM Git peIIO3SUTOPUU C UMIIOPTHUPOBAaHHBIMU BeTKaMHU
U MEeTKaMHM:

$ git branch -a

* master
remotes/origin/my-calc-branch
remotes/origin/tags/2.0.2
remotes/origin/tags/release-2.0.1
remotes/origin/tags/release-2.0.2
remotes/origin/tags/release-2.0.2
remotes/origin/trunk

rcl

Ob6paTuTe BHUMaHHe, KaK git svn IpefcTaBisieT MeTKH Subversion B BUe CChUIOK. /laBaiiTe
IIOCMOTPHUM Ha 3TO IOBHUMaAaTeJbHeH, UCI0JIb3ysI KOMaHAy show-ref:

$ git show-ref

556a3ele7ad1fde0a32823fc7e4d046bcfd86dae
0fb585761df569eaecd8146c71e58d70147460a2
bfd2d79303166789fc73af4046651a4b35c12f0b
285c2b2e36e467dd4d91c8e3cOche1750b3fe8ca
cbda99cb45d9abcb9793db1d4f70ae562a969f Te
a9f0743a89e826d619d30808ce5ae3ffe711feda
556a3ele7ad1fde@a32823fc7e4d046bcfd8bdae

refs/heads/master
refs/remotes/origin/my-calc-branch
refs/remotes/origin/tags/2.0.2
refs/remotes/origin/tags/release
refs/remotes/origin/tags/release
refs/remotes/origin/tags/release-
refs/remotes/origin/trunk

-2.0.1
-2.0.2
2.0.2rc1

IIpu pa6ore c Git pertosuTopreM Git mocTyItaeT HHaye, BOT KaK BBIIVIALUT Git peliosSuTOpUN cpasy

I10CJie KIIOHKUPOBAaHUA:

$ git show-ref

c3dcbe8488c6240392e8a5d7553bbffcb0f94efd
32ef1d1c7cc8c603ab78416262cc421b80a8c2df
7517033358039b81ead89fe1138e6da858c5ba18
2318588dde934e8133¢263c6d8359b23e0951863
7064938bd5e7ef47bfd79a685a62c1e2649e2ce’
6dcb@9b5b57875f334f61aebed695e2e4193db5e

refs/remotes/origin/master
refs/remotes/origin/branch-1
refs/remotes/origin/branch-2
refs/tags/v0.1.0
refs/tags/v0.2.0
refs/tags/v1.0.0

3ametmin? Git IToMeliaeT MeTKHU IPIMUKOM B refs/tags, HO B ciy4ae ¢ Subversion perrosuTopueM

OHU TPAKTYIOTCS KaK y/laJIéHHbIe BeTKU.
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OTnpaBKa usMeHeHuil B Subversion

Temnepsb, Korma BBl HACTPOWJIM PEIIO3UTOPHUI, MOXKHO IIpOoJesaTh HEKYH paboTy U OTIIPAaBUTH
U3MeHeHUs 06paTHO B Subversion, ucmosb3ys Git kak SVN kiueHT. EciiM BBl OTpefaKTHUpyeTe
KakKou-in60 ¢aiyl U 3adpuKcupyeTe M3MeHeHUs, II0JyYeHHBI KOMMUT OyeT CyIleCTBOBaTh B
JIOKaJIbHOM Git peIt03UTOPUY, HO He Ha cepBepe Subversion.

$ git commit -am 'Adding git-svn instructions to the README'
[master 4af61fd] Adding git-svn instructions to the README
1 file changed, 5 insertions(+)

Jlasee ciefyeT OTIIPaBUTh H3MeHEHHs Ha cepBep. O6GpaTUTe BHHMMaHHEe KaK 3TO MeHSeT
MIPUBBIUHBIN CIIeHapPUH pa6oThl ¢ Subversion: BeI QUKCUpyeTe MU3MeHEHUs 6e3 CBSI3U C CEPBEPOM,
a 3aTeM OTIIpaBJIsIeTe UX BCce IIPH YA0OHOM ciaydae. UTOOBI OTIIPAaBUTH U3MeHeHUs Ha Subversion
cepBep, CJIeiyeT BHIIIOJTHUTH KOMaHAy git svn dcommit:

$ git svn dcommit
Committing to file:///tmp/test-svn/trunk ...
M README.txt
Committed r77
M README.txt
r77 = 95e0222ba6399739834380eb10afcd73e0670bc5 (refs/remotes/origin/trunk)
No changes between 4af61fd05045e07598c553167e0f31c84fd6ffel and
refs/remotes/origin/trunk
Resetting to the latest refs/remotes/origin/trunk

JdTa KoMaH/a 6epéT Bce U3MeHeHHUs, 3apUKCHUPOBaHHbIe II0BEPX II0C/IeIHUX PeBU3UHU ¢ Subversion
cepBepa, CO3MaéT IJId KaXkKZ0oro HOBYI0 Subversion peBU3HIO, a 3aTeM IIepelUChIBaeT UX, J00aBJIsad
YHUKaJIBHBIN UAeHTUPUKATOP. ITO BAKHO, IIOTOMY UTO U3MeHATCd SHA-1 Xelllh KOMMHUTOB. ITO
OlHa W3 IIPUYMH, II0UeMy He peKOMeHJyeTcd cMelluBaTh Subversion u Git cepBep B 0JHOM
IpoeKTe. EC/IM II0CMOTPeTh Ha II0CIeJHUI KOMMMUT, Bl YBUAUTE, UTO J06aBUIaCh CTPOKa git-svn-
id:

$ git log -1

commit 95e0222ba6399739834380eb10afcd73e0670bc5
Author: ben <ben@0b684db3-b064-4277-89d1-21af03df0a68>
Date: Thu Jul 24 03:08:36 2014 +0000

Adding git-svn instructions to the README

git-svn-id: file:///tmp/test-svn/trunk@77 0b684db3-b064-4277-89d1-21af03df0ab8

O6paTtuTe BHUMaHUe, uTo SHA-1 Xell, IIpesk/e HauWMHaBIIUMCA ¢ 4afb1fd, Terreps HaunHaeTcd C
95e0222. Ecix BCé ke XoTHUTe paboraTh Kak ¢ Git, Tak U ¢ Subversion cepBepaMu B 0JHOM IIPOEKTe,
CHayaJa cjaefyeT OTIIPaBJATH (dcommit) H3MeHeHUA Ha Subversion cepBep, TaK KaK 3TO U3MeHsSeT
Xelln
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HOJIY‘IEHHE HOBBIX H3MEHEeHUI

Ecyti BBI paGoTaeTe B KOMaH/Ie, PAHO HJIH TO3HO KTO-TO YCIIEET OTIIPABUTh U3MeHEHUs PaHbIIle
BaC W BBl He CMOXKETe OTIPABUThH CBOM HM3MEHEHUs Ha CEpBEpP He pa3pelruB BO3HUKIIHN
KOHQJIMKT. BaIlli KOMMUTEI OYAYT IIOIPOCTY OTBEPraThCsS CEPBepOM, ITOKA BBl He ITPOU3BEETE
cusiHUe. B git svn 3TO BRIVISAUT CJIeYIOIIMM 06pa3oMm:

$ git svn dcommit
Committing to file:///tmp/test-svn/trunk ...

ERROR from SVN:

Transaction is out of date: File '/trunk/README.txt' is out of date

W: d5837c4b461b7c0e@18b49d12398769d2bfc240a and refs/remotes/origin/trunk differ,
using rebase:

1100644 100644 f414c433af0fd6734428cf9d2a9fd8bad0ada145
c80b6127dd04f5fcda218730ddf3a2da4eb39138 M README. txt

Current branch master is up to date.

ERROR: Not all changes have been committed into SVN, however the committed

ones (if any) seem to be successfully integrated into the working tree.

Please see the above messages for details.

UTO0OBI pellIuTh 3Ty IIpobJieMy 3amycTUTe git svn rebase, KoTopas 3a6epéT BCe peBU3UHU C CepBepa,
KOTOPBIX Y Bac II0Ka HeT, ¥ IlepeMecTUT (rebase) Balllu JoKaJlbHble HAPaOOTKU Ha HUX:

$ git svn rebase
Committing to file:///tmp/test-svn/trunk ...

ERROR from SVN:

Transaction is out of date: File '/trunk/README.txt' is out of date

W: eaa29d99f87c5c822¢5c29039d19111ff32ef46 and refs/remotes/origin/trunk differ,
using rebase:

1100644 100644 65536c6e30d263495¢17d781962cfff12422693a
b34372b25ccf4945fe5658fa381b075045e7702a M README. txt

First, rewinding head to replay your work on top of it...

Applying: update foo

Using index info to reconstruct a base tree...

M README.txt

Falling back to patching base and 3-way merge...

Auto-merging README.txt

ERROR: Not all changes have been committed into SVN, however the committed
ones (if any) seem to be successfully integrated into the working tree.
Please see the above messages for details.

Teneprs UCTOPUA JIMHENHA U BbI MOYKeTe YCIIeIITHO BBIIIOJIHUTE dcommit:
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$ git svn dcommit
Committing to file:///tmp/test-svn/trunk ...
M README.txt
Committed r85
M README.txt
r85 = 9¢29704ccObbbed7bd58160cfb66cb9191835cd8 (refs/remotes/origin/trunk)
No changes between 5762f567323958d6cfdab81b661d2a239cc53ef5 and
refs/remotes/origin/trunk
Resetting to the latest refs/remotes/origin/trunk

B ommune ot Git, Bcerga TpeOyIOIero Ipou3BOAUTE CIUSHYE CBEe)KUX U3MEeHeHUU U3 YIaJIéHHOI0
pemnos3suTopus C JIOKaJbHBIMU HapaboTKaMU, Iepes OTIIpaBKOM Ha cepBep, git svn TpebyeT
CJIMTHUM TOJILKO B CJIydae KOHQJUKTYIOIIUX U3MeHeHUN (Tak paboTaet Subversion). Eciu KTo-
HUOYAb U3MEHWI OAUH $aiiy, a 3aTeM BBl U3MeHseTe Ipyro, dcommit cpaboTaeT Iy1agKo:

$ git svn dcommit

Committing to file:///tmp/test-svn/trunk ...
M configure.ac

Committed r87
M autogen.sh

r86 = d8450bab8a77228a644b7dc0e95977ffco1adff7 (refs/remotes/origin/trunk)
M configure.ac
r87 = f3653ea40cb4e26b6281cec102e35dcbalfel7c4 (refs/remotes/origin/trunk)

W: a0253d0673216910733020390d9fefd2b1d92806 and refs/remotes/origin/trunk differ,
using rebase:

1100755 100755 efa5a59965fbbb5b2b0a12890f1b351bb5493¢18
e757b5939439312d80d5d43bbb65d4a7d@389edbd M autogen.sh

First, rewinding head to replay your work on top of it...

Ba’kHO IIOMHHUTBL IIPpO 3TO, IIOTOMY YTO B pe3yJbTaTe TaKOIO IIOBeJEeHHs BBl II0JIy4aeTe
HeIIpeJicCKasyeMoe COCTOsSIHHEe IIPOeKTa, [0 3TOr0 He CyllleCTBOBaBIllee HH Ha OJHOM M3
KOMIIbIOTePOB. EciM H3MeHeHUs OBLIM HECOBMECTHUMBI MeyKAy C000M, HO He BBI3bIBAIHA
KOHGQJIMKTa CIWAHUA (HallpuMep, JIOTUYeCKH IIPOTUBOpPeYrBLIe U3MeHeHUs B pasHbIX dailyax) B
pesysbTaTe II0J060HOI0 IIPOM3B0JIa MOTYT BOSHUKHYTH TPYAHOAHUAarHOCTUpYyeMble IIpo6seMsl. C Git
CepBepoOM [iesia 00CTOAT MHAaYe: Ilepe]; OTIIPaBKOM M3MeHEHUU B yAAJIEHHBIN PEIIO3SUTOPUU BBI
MOJKeTe IIOJIHOCTBIO IIPOTeCTHPOBAThL IIPOEKT JIOKAJIBHO, B TO BpeMsd Kak B Subversion Bbl He
MOJKeTe OBITb YBepeHHBIMH, YTO COCTOSHHE IIPOeKTa [0 U I10C/Ie KOMMUTA OBLJIO OMHAKOBBIM.

Jla>ke ecsiv BBl He TOTOBBI 3aQpUKCHUPOBATh COOCTBEHHBIe U3MeHEHUs, CeyeT I1oJalle 3abuparhb
U3MeHeHUsd ¢ Subversion cepBepa. /Ijid CHHXpOHU3aIlMK MOXKHO HUCII0JIL30BaTh git svn fetch, mau
git svn rebase; IocienHsAsI KOMaHJa He TOJIbKO 3abHpaeT BCce M3MeHeHUs u3 Subversion, HO U
IIePEeHOCHUT BalllU JIOKaJIbHble KOMMUTHI HaBepX.
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$ git svn rebase
M autogen.sh
r88 = c9c5f83c64bd755368784b444bc7a0216cc1e17b (refs/remotes/origin/trunk)
First, rewinding head to replay your work on top of it...
Fast-forwarded master to refs/remotes/origin/trunk.

BeimosiHeHHWe git svn  rebase akKTyaJIM3HUpyeT COCTOSIHHE JIOKaJbHOIO PpeIlo3UuTopus. /Jiid
BBIIIOJIHEHUS 3TOM KOMaHAbl Ballla pabodas [UPeKTOpPHsI He [OJ/DKHA COZepsKaTh
He3aQUKCHUPOBAaHHBIX M3MeHeHUM. Ec/IM 3TO He TakK, BaM CjefyeT JIM60 "cupsaraTs” (stash) cBou
HapaboTKH, MO0 Ha BpeMsd 3apUKCHUpoOBaATh: MHauve git svn rebase IIpeKpaTHUT BBHINIOJHEHUE B
cIy4ae KOHQJIHUKTA.

IIpo61eMsl ¢ Git-BeTB/IeHHEM

[Tocste TOro Kak Bbl IPUBBIKHUTe K Git, BaM IIOHpPaBUTCA CO3[aBaTb TeMaTHUUYeCKHe BeTKH,
paboTaTh B HUX U CJIHUBaTh UX OCHOBHYI BeTKy paspaboTku. Eciu paboraere ¢ Subversion
cepBepoM duepes3 git svn, BaM IPUIETCA IlepeMellaTb U3MeHEHUs, a He IPOBOAUTH CJIUSHUSL.
[IppurHa KpoeTcd B JIMHEMHOCTH HUCTOPUM B Subversion — B HEM IIPHUHATAa HECKOJIBKO HMHas
KOHIIeIIYs BEeTBJIEHUS U CJIUSHUS — TaK 4YTO git svn yUYUTHIBaeT JIUIIb II€PBOIO POJUTENS
JIT060r0 KOMMHUTA IIpU IIpeobpa3oBaHuU eé B SVN popmar.

$ git svn dcommit
Committing to file:///tmp/test-svn/trunk ...
M CHANGES.txt
Committed r89
M CHANGES.txt
r89 = 89d492c884ea7c834353563d5d913c6adf933981 (refs/remotes/origin/trunk)
M COPYING.txt
M INSTALL.txt
Committed r90
M INSTALL.txt
M COPYING.txt
r90 = cb522197870e61467473391799148f6721bcf9a@ (refs/remotes/origin/trunk)
No changes between 71af502c214ba13123992338569f4669877f55fd and
refs/remotes/origin/trunk
Resetting to the latest refs/remotes/origin/trunk

BrirmosiHeHWe KoMaHAbl dcommit Ha BeTKe C yyKe CJAUTOM UCTOPUM MPOUAET YCIIEITHO, 3a
HUCKJIF0YeHUEeM TOTO MOMEHTA, UTO IIPU IIPOCMOTPE UCTOPUU BbI 3aMeTHUTE, UTO KOMMUTA U3 BETKU
experiment He OBLIM IlepellMicaHbl OAWH 3a OPYTUM; BMECTO 3TOTO OHU CXJIOIIHYJHCH B OJUH
KOMMMUT-CJIUSTHUE.

Korma KT0o-HUOY/Ib CKJIOHUPYET 3TOT PEIIO3UTOPHUI, BCE UTO OH YBUAUT — €ITUHCTBEHHOE CJIHSIHUE,
B KOTOPOM COGpaHbI Bce U3MeHEeHUsI, CJIOBHO BbI BBITIOJTHUJIM git merge --squash; OHM He YBUJIAT
KTO ¥ KOI7]a IIPOU3BO/IVJI KOMMHUTBL
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Subversion-BeTBJ/IeHHE

HTak, BeTBJeHUe B Subversion oinyaeTcs OT OHOTO B Git; UCIIOIb3yITe €ro KaK MOYKHO peKe.
Tem He MeHee, HCIIOJB3yd git svn, BBI MOXKeTe CO3/iaBaThb Subversion-BeTKHW U (QUKCHPOBATH
HU3MEeHEeHUs B HUX.

CoszmaHue HOBbIX SVN-BeTOK

YT0065I CO3/1aTh HOBYIO BETKY B Subversion, BEIIIOJTHUTE git svn branch [uma BeTku]:

$ git svn branch opera

Copying file:///tmp/test-svn/trunk at r90 to file:///tmp/test-svn/branches/opera...
Found possible branch point: file:///tmp/test-svn/trunk => file:///tmp/test-
svn/branches/opera, 90

Found branch parent: (refs/remotes/origin/opera)
cb522197870e61467473391799148f6721bcf9a0

Following parent with do_switch

Successfully followed parent

r91 = f1b64a3855d3c8dd84eePef10fa89d27f1584302 (refs/remotes/origin/opera)

JTO 3KBUBAJIEHTHO BBIIIOJTHEHUIO KOMaH/BI svn copy trunk branches/opera B Subversion, Iipu aToM
IeMCTBUS CoBeplIarTcsa Ha Subversion cepBepe. O6paTuTe BHUMaHUe, YTO co3faHue SVN BeTKU
He IIepeKJII0YaeT Bac Ha Heé; ec/iU ceryac 3apUKCUPOBaTh KaKUe-JIM00 U3MeHeHUs U OTIIPaBUTh
UX Ha CcepBep, OHU IIOIIaAyT B BETKY trunk, a He opera.

Hepemmqe}me AKTHBHBIX BETOK

Git ompepiesigeT BeTKY, B KOTOPYIO OH OTIIPABUT BAIlld KOMMUTEI IIPH BBHIIIOJTHEHUH dcommit, HIra
BepXylIKy Subversion-BeTKH B Ballled UCTOPUU — OHAa [OJDKHA OBITH OJlHA M OHA JO0JDKHA OBITH
II0C/IefHel B TeKyIllell UCTOPUU BeTOK, UMeIIller MeTKY git-svn-id.

Ecu BRI XO0TUTe paboTaTh OZHOBPEMEHHO C HECKOJIBKHMMH BeTKaMH, Bbl MO)KeTe HaCTPOUTH
JIOKaJIbHbIe BeTKHM Ha BHeCeHHe H3MeHeHHU depe3 dcommit B KOHKpeTHBIe BeTKH Subversion,
OTIIOYKOBBIBAS WX U3 UMIIOPTUPOBAaHHBIX SVN-peBHU3HN HYKHBIX BeTOK. ECJIM BaM Hy)KHa BeTKa
opera, B KOTOPOM BBl MOKeTe IopaboTaTh OTe/JIbHO, MOYKeTe BBIIIOJIHUT:

$ git branch opera remotes/origin/opera

Tereps, ecsii BBl 3aXOTUTe CIUTH BeTKy opera B trunk (master), BBl cMmo)keTe cheslaTb 3TO C
IIOMOIIbI0 OOBIYHOM KOMaHABI git merge. OgHako BaMm II0TpeGyeTcs [006aBUTH IIOPOOHOE
onycaHHe K KOMMHTY (depes ITapaMeTp -m), HHa4e IIpY CJIUSHUM KOMMeHTapui 6yzeT UMeTh BHT
"Merge branch opera" BMecTo 4ero-HU6yb I10J1€3HOTO.

[ToMHUTE, YTO XOTA BBl U UCIIOJb3yeTe git merge Aj1 9TOM OoIlepalily, U CIUSHUeE, CKOpee BCero,
IPOU3OUIET HAMHOTO TpoIle, yeM B Subversion (rmoroMy uTo Git aBTOMaTHYeCKH OIIpejiesisieT
IIOXOAIIYI0 OCHOBY IS CJIMSHUSA), OHO He SBJIIeTC OOBIYHBIM CAusgHMeM B Git. Bel JO/DKHBI
IepenaTth JaHHble 00paTHO Ha cepBep B Subversion, KOTOPBIM He CIIOCOOEH CIPaBUTBLCI C
KOMMUTOM, UMEIOIUM 06oJiee OJHOTO POAUTeJI; TaK UTO II0OCJIe Ilepefjlayd OHa OyAeT BBIIIAAETH
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Kak eJHOe I1es10e, KyJa OyAyT 3aTOJIKaHbl BCe MU3MEHEeHUs U3 APyrod BeTKU. [Iocse TOro Kak Bbl
COJIbETe OJIHY BETKY B [IPYI'YI0, BBl He CMOKeTe IIPOCTO TaK BEPHYThLCI K paboTe Haj Hel, Kak
Moruu 651 B Git. KomaHza dcommit yzasisieT BCro MHGOpPMAIIUIO O TOM, KaKasl BeTKa Oblla BJIUTA, TaK
4TO IIOCJIe[yIolllMe BBIYUCAeHUs 6asbl CIAUSHUA OyyT HeBepHbIMU — KOMaHza dcommit ciesraeT
pe3yJIbTaThl BBIIIOJHEHUS it merge TAKUMU >Ke, KAKUMU OHU ObLIX ObI IIOCJIE BBIIIOJHEHUSA git
merge --squash. K cokasleHu1o, nu3bekaTh OAO0OHOM CUTyaIllUU BpSA JIU yaacTcd: Subversion He
CIIOCOOEH COXpaHATh MOAO0O0HYH HMHPOPMAIIUI, TaK UTO BBl Bcerga OyeTe CBSI3aHBI 3TUMU
orpaHUYeHUsIMU. Bo usbekaHue mpobJsieM BbI JOJDKHBI YAAJIUTH JIOKAJIBHYI BETKY (B HallleM
cJIy4ae opera) IIoCJie TOTO, KaK BBl BOJILETE €€ B trunk.

Komanzasl Subversion

B git svn COMep)KUTCS HECKOJBbKO KOMaHM [JI1 o06JieTueHUs Ilepexofa Ha Git myTém
IIpe/IoCTaBJIeHHsT CXOKed ¢ Subversion QyHKITMOHAJILHOCTH. HIpKe NpPUBEIEHBI HECKOJIbLKO
KOMaH]I, KOTOpHIe Ial0T BaM TO, UYTO BBl ©UMeJIU B Subversion.

IIpocMmoTp ucropuu B ctuiie SVN

Ecsii BBl IPUBBIKIM K Subversion M Xo0TUTe IIpOCMaTpUBaTh UCTOPUIO B cTHIe SVN, BBIIIOJTHUTE
KOoMaHJy git svn log, 4TOGBI IIpOCMAaTPUBAThL UCTOPHIO B TAKOM >Ke popmare, Kak B SVN:

$ git svn log

r87 | schacon | 2014-05-02 16:07:37 -0700 (Sat, 02 May 2014) | 2 lines

autogen change

r86 | schacon | 2014-05-02 16:00:21 -0700 (Sat, 02 May 2014) | 2 lines

Merge branch 'experiment'

r85 | schacon | 2014-05-02 16:00:09 -0700 (Sat, 02 May 2014) | 2 lines

updated the changelog

BBl IOJDKHBI 3HATh [Be Ba’KHBIe Bellld 0 KoMaHze git svn log. Bo-IlepBBIX, [jId e€ paboThl He
TpebyeTcsl OCTYII K CeTH, B OTJIMYHE OT OPUTMHAJIbHONM KOMaH/EHI svn log, KOTOpasi 3alpaliuBaeT
nHpopMarnuio ¢ Subversion cepBepa. Bo-BTOPEBIX, 3Ta KOMaH/ia 0TOOpa’kaeT TOJIBKO Te KOMMHUTHI,
KOTOpbIe OBLIM IlepefiaHbl Ha Subversion cepsep. JIoKajbHble Git KOMMUTHI, KOTOpPBIE BEI €Illé He
OTIIPaBHJIM C IIOMOIIbI0 dcommit, He 6YAYT 0TO6pa)kaThCsA, PaBHO KaK ¥ KOMMUTEI, OTIIPaBJIeHHbIe
Ha Subversion cepBep ApyrUMH JIIOABMU C MOMEHTA II0CIeJHETO BBIITOJIHeHU dcommit. Pe3ysbTaT
IeyCTBUS 9TOM KOMaH/bl CKOpee ITOX0)K Ha IIOCIeJHee W3BECTHOe COCTOsSIHHEe H3MeHeHHH Ha
Subversion cepsepe.

SVN-AHHOTauu

Tak >ke Kak KoMaHja git svn log aMyJupyeT KOMaHAY svn 1og, IKBUBAJEHTOM KOMAaHZBI Svn
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annotate sABJIeTCA KoMaHza git svn blame [®ANJ]. BEIBOJ BEIIJIAMUT CIEAYIOIIAM 06pa3oM:

$ git svn blame README.txt
temporal Protocol Buffers - Google's data interchange format
temporal Copyright 2008 Google Inc.
temporal http://code.google.com/apis/protocolbuffers/
temporal
22 temporal C++ Installation - Unix
22 temporal =======================
2 temporal
79 schacon Committing in git-svn.
78 schacon
2 temporal To build and install the C++ Protocol Buffer runtime and the Protocol
2  temporal Buffer compiler (protoc) execute the following:
2 temporal

N N NN

OmATh >Ke, 3Ta KOMaH/ja He II0Ka3blBaeT KOMMUTHI, KOTOPBIe BbI CllesIaId JIOKaJIbHO B Git MU Te,
4uTO0 OBLIU OTIIpaBJIeHbI Ha Subversion cepBep ¢ MOMeHTa IIOCIeTHEN CBI3U C HUM.

HWudopmanusa o SVN-cepBepe

Bel MO’KeTe IOJIYYUTH Ty >Ke MHPOPMAIlHI0, KOTOPYIO BBIAAET svn info, BHIIIOJHUB KOMaHAy git
svn info:

$ git svn info

Path: .

URL: https://schacon-test.googlecode.com/svn/trunk
Repository Root: https://schacon-test.googlecode.com/svn
Repository UUID: 4c93b258-373f-11de-be05-5f7386268029
Revision: 87

Node Kind: directory

Schedule: normal

Last Changed Author: schacon

Last Changed Rev: 87

Last Changed Date: 2009-05-02 16:07:37 -0700 (Sat, 02 May 2009)

Tak >ke, Kak blame 1 1og, 3Ta KOMaH/ia BBITIOTHSIETCS 6e3 JOCTyIIa K CeTH U BRIBOAUT MHPOPMAITHIO,
aKTyaJIbHYI0 HA MOMEHT II0CJIe[JHero o6pallieHus K cepBepy Subversion.

HrHOpHpOBaHME TOTO, YTO HTHOpHpYeT Subversion

Eciim Bbl KyIOHUpYyeTe Subversion-pemosuTOpUM C YCTaHOBJIEHHBIMU SVNn:ignore CBOMCTBaMH,
CKOpee BCero, BbI 3aXOTHTE CO3/1aTh COOTBETCTBYIOIIMEe UM aMibl .gitignore, YTOOBI HEHAPOKOM
He 3aQUKCUPOBAThH JIUIITHETO. /IJI1 pelleHus 3TON IIpo6jeMbl B git svn MMeeTcs [jBe KOMaH[BL
[TepBag — git svn create-ignore — aBTOMaTH4YeCKHU CO3/[aCT COOTBETCTBYIOIIIMe Galiibl .gitignore,
KOTOpBIEe BBl 3aTeM MO)KeTe 3aQUKCUPOBATh.

Bropas xomaHzma — git svn show-ignore — BBIBOAUT Ha CTaHZAPTHBIN BBLIBOJ, CTPOKH, KOTOPBIE
cjlefyeT BKJIOUUTHL B ¢auil .gitignore; BBl MOJKeTe IIOIPOCTY IlepeHalpaBUTh BBIBOJ 3TOU
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KOMaH/Ibl B Galiyl UCKII0UEeHUMN:

$ git svn show-ignore > .git/info/exclude

ITocTymag TakuM 060pasoM, BBl He 3axjlamyisgeTe IPoeKT ¢aiyiaMu .gitignore. 3TO Xopollee
pellleHHe B Ciy4ae eCcJd BBl SBJgeTeCh €JUHCTBEHHBIM IIOJb30oBaTesleM Git B KoMaH[e,
HCIIOJIB3YIOIel Subversion, ¥ Ballly KOJIJIETH BBICTYIAOT IIPOTHUB HanIuuud GamaoB .gitignore B
IIPOEKTe.

3axiroueHnue 1o git-svn

VTuiauTel git svn IIOJIe3HBI B TOM CjIy4yae, e€CJIM Ballla paspaboTKa II0 KaKUM-TO IIPUYHUHaAM
TpebyeT Hajuuyusg pabodero Subversion-cepBepa. OfHaAKO, CTOUT BOCIPHUHUMATh HX KakK
"QYHKIIMOHAJILHO ype3aHHBIU" Git, 60 IIpU MCIO0Jb30BaHUM BCeX BO3MOYKHOCTEN Git BBI
CTOJIKHETECH C IIpobseMaMU B IIpeo6pa3oBaHUAX, KOTOPble MOI'YT COUTH C TOJIKY Bac U BallIHUX

KoJLIer. YToOBI n36eKaTh HeIPUSTHOCTEMN, CTapalTeCch CJIel0BaTh CJIeIYIOIUM PeKOMeHAAIHUsIM:

» Jlep>kuTe UCTOpUI0 B Git JIMHEeNMHOM, 4TOOBI OHA He Cojep)Kajla CIUSHUU, CHeJaHHBIX C
rnomoInel git merge. IlepeMeraiiTe BCI0 paboTy, KOTOPYI0 BBl BBIIIOJIHSeTe BHEe OCHOBHOM
BeTKU 00paTHO B Heé; He BHIIIOJIHAWTE CIUIHUU.

* He ycraHaB/HMBaiTe OTHeJIbHBIN Git-cepBep [Id COBMECTHOM paboThl. MOXHO UMeTh TaKOM
cepBep MJIsI TOrO, 4TOOBI YCKOPUTH KJIOHUPOBaHUWE [J1 HOBBIX pPa3pabOTYUKOB, HO He
OTIIpaBJIgMTe Ha HEro HU4Yero, He MMEIOIEro 3amucu git-svn-id. BO3MOXKHO, CTOUT [ake
no6aBUTH IlepexXBaTUMUK pre-receive, KOTOPBIM OyAeT IIPOBEPATh KaKioe HM3MeHeHHe Ha
Hasuue git-svn-id ¥ OTKJIOHATH KOMMUTHI, €CJIM OHU He UMeIOT TaKOM 3allHCH.

[Ipu cieJOBaHUM 3THUM IIpaBMWIaM, paboTa ¢ Subversion cepBepoM MO>KeT GBITH GoJee-MeHee
CHOCHOM. OfHaKO, eC/IM BO3MOYKeH IIepeHOC IIpoeKTa Ha HoOpMaJIbHBIHA Git-cepBep, IpeuMyIlecTBa
OT 3TOTO IIepexX0/ia [aAyT BallleMy IIPOeKTY HaMHOTO GOJIBIIIE.

Git 1 Mercurial

BcesieHHas paclipe/ieIEHHBIX CHCTeM KOHTPOJISI BepCUM He 3aKaHYMBaeTcs Ha Git. Ha camoM fierte,
CYIIeCTBYIOT M [pyrHe CHCTeMBI, Kak/asd CO CBOMM IIOAXOJOM K YIIpaBJeHHIO BepcusMH. Ha
BTOPOM MecCTe I10 IIOITY/IAPHOCTH ITocse Git HaxomuTcesa Mercurial ¥ y 3TUX CCTeM MHOI'O OOIIIero.

K cuacteio, ecsii BaM HpaButrcd Git, HO npuxoautcs paboraTh ¢ Mercurial-periosuropuem,
CYII[eCTBYET CII0CO0 HCII0JIb30BaTh Git-KJIMeHT A1 paboThl ¢ Mercurial. VauTeiBasg TOT GakT, YTO
Git paboraeT C cepBepaMH uYepe3 KOHIENIUI0 "yZaJéHHBIX peIlo3uTopueB” (remotes),
HeyAUBUTEJIBbHO, UTO paboTa ¢ Mercurial-perrosuTopreM IIPOUCXOAUT Uepe3 CBOEro poga 06E8pTKy
Hajx "yoaséHHBIM periosuTopueM”. IIpoeKT, [106aB/AIOIUN TaKylH HWHTepolepabebHOCTS,
HasbIBaeTcd git-remote-hg ¥ pacmosiokeH 110 agpecy https://github.com/felipec/git-remote-hg.

git-remote-hg

JUtd Hadasa HeoOXOMMO YCTaHOBUTHL git-remote-hg. Huuero oco6eHHOr0o — IIPOCTO IIOMECTHUTE
daiiyn B MecTo, 0TKy/ja OH 6y/ieT BU/IeH IPYTUM IIporpaMMam, TUIIA:
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$ curl -0 ~/bin/git-remote-hg \
https://raw.githubusercontent.com/felipec/git-remote-hg/master/qgit-remote-hg
$ chmod +x ~/bin/git-remote-hg

...ITpexroJarasi, uto ~/bin BKIrOUéH B $PATH. ECTh eIlé ojlHa 3aBUCHUMOCTh: OGH6IHOTeKa mercurial
11 Python. Ecoiv y Bac ycraHoBJIeH Python, IIpocTo BBIIIOJIHUTE:

$ pip install mercurial

(Ectu xe y Bac emé HerT Python, mopa wHcCIpaBUTh 39TO: CKayauTe YCTAaHOBIUK C
https://www.python.org/.)

Hy 1 HakoHel] TOHa06uTCd caM KiueHT Mercurial. Ec/ii OH elllé He yCTaHOBJIEH — CKayauTe U
ycraHoBHUTe ¢ http://mercurial.selenic.com/.

Tereppr MOXHO OTKWUTaThb! Bcé 4uTO IIOTpebyeTca — perosuTopui Mercurial ¢ KOTOPBIM BBI
Mo)KkeTe paboraTb. K cuacTbro, IOJOUAET JI0O0M, TaK UTO MBI BOCIIOJIB3yeMCS PeIlo3UTOpHeM
"IIPpUBET, MUP", UCII0JIb3yeMOM [J1g 00yueHus1 Mercurial’y.

$ hg clone http://selenic.com/repo/hello /tmp/hello

OCHOBBI

Temepp, Korma y Hac eCTb IIOAXOJAINWIN "CEepBEPHBIN" PEIO3UTOPHUN, MBI I'OTOBBI pasodbparhb
TUIIMYHBIe IIPUEMBI paboThl ¢ Mercurial. Kak Bbl yBUAUTe, 3TH B CUCTEMBI 0UeHb II0X0XKH, TaK
4TO BCE IIPOUAET IIaKo.

Kak u Bceryia, BHauaJjie Mbl KJIOHHPYEM PeIl03UTOPU:

$ git clone hg::/tmp/hello /tmp/hello-git

$ cd /tmp/hello-git

$ git log --oneline --graph --decorate

* ac7955c (HEAD, origin/master, origin/branches/default, origin/HEAD,
refs/hg/origin/branches/default, refs/hg/origin/bookmarks/master, master) Create a
makefile

* 65bb417 Create a standard "hello, world" program

HaBepHska BBl 00paTU/IX BHUMaHWeE, UTO MBI HCIIOJIb30Bad OOBIKHOBEHHBIM git clone. 31O
II0TOMY, 4TO git-remote-hg pa6oTaeT Ha [JOBOJILHO HH3KOM YpOBHE, II0JOOHO TOMY, KakK B Git
peanmusoBaH HTTP/S mportokos (git-remote-hg Cay>XUT Kak Obl B KauecTBe "IIOMOIIHUKA" I
paboTel € yOaJE€HHBIM peIllo3UTOpPHEeM II0 HOBOMY IipoTokoisy (hg), pacuiupsia 6a3oBble
BO3MOKHOCTH Git). ITomo6HO Git, Mercurial paccuuTaH Ha TO, UTO Ka’KAbIM KJIHMEHT XPaHUT
IIOJIHYI0 KOIIMI0 PeIlO3UTOPHUS CO BCeH HCTOpHeM, II03TOMY IIpHBeféHHas BBIIle KOMaH[a
BBITIOJIHAET II0JIHOe KOIIMpPOBaHHe CO BceM HcTopueidl. CTOMT OTMETHUTh, YTO JieslaeT OHa 3TO
IIOCTaTOYHO OBICTPO.
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git log Iloxas3epIBaeT ABa KOMMHTA, Ha IIOCJIEJHIOI0 M3 KOTOPHIX YKasblBaeT [JOBOJIBHO MHOIO
cchlIOK. Ha camoM [iesle, He BCe M3 HHUX peaJlbHO CyIeCcTBYIOT. /laBaliTe-Ka IIOCMOTPHUM, 4YTO
XPaHUTCS BHYTPH JUPEKTOPHUH .git:

$ tree .git/refs
.git/refs
—— heads

| L—— master

—— hg

| L—— origin

| ——— bookmarks

| | L—— master
| L—— branches

| L—— default
—— notes

|  L—nhg

—— remotes

| L—— origin

| L—— HEAD

L—— tags

9 directories, 5 files

git-remote-hg IbITaeTcd HUBeIUPOBATh pasauuusad Mexay Git u Mercurial, mpeo6pasoBbIBas
¢dopmaTsl 3a KyssucaMu. CChIZIKM Ha 00BbEKTHI B YIa/IEHHOM PEIIO3UTOPUU XPaHATCSI B JTUPEKTOPUU
refs/hg. Hampuwmep, refs/hg/origin/branches/default — ato Git-cceuika, copmepskarmasgs SHA-1
"ac7955¢" — KOMMUT Ha KOTOPBIN CcChLIaeTCd BeTKa master. TakuM ob6pa3oM, aupeKTopus refs/hg
— 9TO 4TO-TO THma refs/remotes/origin, ¢ TOM pasHUIEN UTO 37eCh >Ke OT[AeJbHO XPaHATCI
Mercurial-3akIagKy U BETKH.

daiin notes/hg — oTmpaBHas TOYKa I BBISICHEHUSI COOTBETCTBUS MeEXKAY XelllaMU KOMMUTOB B
Git 1 ugeHTUPUKAaTOPaMHU peBU3ui B Mercurial. /laBaiiTe IIOCMOTPUM UTO TaM:
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$ cat notes/hg
d4c10386. ..

$ git cat-file -p d4c10386...

tree 1781c9%6...

author remote-hg <> 1408066400 -0800
committer remote-hg <> 1408066400 -0300

Notes for master

$ git 1s-tree 1781c9%6...
100644 blob ac9117f... 65bb417...
100644 blob 485e178... ac7955c...

$ git cat-file -p ac9117f
0a04b987bebae354b710cefebale2d9de7ad41a9

HTtak, refs/notes/hg yKkaseIlBaeT Ha JiepeBO, KOTOPOe COAEeP>KUT CIIMCOK JPYTUX 00BEKTOB U UMEH.
Komanpza git 1s-tree BBIBOAUT IIpaBa JOCTYIIa, THUIIL, Xelll U UM paiyia I COLep>KUMOI0 fiepeBa.
HakoHer, 7,06paBIIKCh 10 [I€PBOTO 3JIeMeHTa JiepeBa, Mbl 00Hapy>KHM, UTO 3TO 67100 ¢ Ha3BaHUEM
"ac9117f" (SHA-1 xoMMmuTa, Ha KOTOPYI yKasblBaeT BeTKa master), copmepskamuit "0a04b98"
(mpeHTHUKATOP ITOCAefHEN peBU3UU BeTKH default B Mercurial).

Bcé 3TO HEMHOro 3alyTaHHO, HO XOPOIIIHEe HOBOCTH B TOM, YTO, II0 OOJIBIIIOMY CYETY, HAM He
HY>KHO OeCIIOKOWTCS 00 OpraHu3aliiy JaHHBIX B git-remote-hg. B 1iesoMm, pabora ¢ Mercurial
CepBEPOM He CHJIbHO OTJIMYaeTcs OT paboTsl ¢ Git cepBepoM.

Emeé ogHa Belllb, KOTOPYIO CIeyeT YUYUTHIBATh: CIIMCOK UTHOPHpPYeMBIX ¢aiaoB. Mercurial u Git
HUCIIOJIB3YIOT OYeHb II0X0)KHe MeXaHU3MBbI [l TAKUX CIIMCKOB, HO BCEé Ke XpaHUTh .gitignore B
Mercurial permosutopurn — He camad yjadHasd Hfed. K cuacTtelo, B Git ecTb MexaHU3M
UTHOPHUPOBAHUA CIIeIIMPUUHBIX JIA JIOKAJIbHON KOIIMU PeIlo3UTOpHs $paiyioB, a popMaT CIIMCKa
UCKJII0OUeHUU B Mercurial coBMecTrM ¢ Git, TaKk UTO MOKHO IIPOCTO CKOIIMPOBAaTh .hgignore Koe-

KyJa:

$ cp .hgignore .git/info/exclude

damnn .git/info/exclude paboraeT mOmO6HO .gitignore, HO He QUKCUpPyeTCI B UCTOPUU
U3MEHEeHUH.

PaGoumii mporecc

[Ipearios0KuM, BBl IIPOJesIald HEKyl paboTy, 3aUKCHUpOBaJd U3MEHEHHs B BeTKe master u
TOTOBBI OTIIPABUTH W3MEHEHUS B YAAJEHHBIN PEIOo3UTOPUM. BOT KaK BBIIISAUT PEIO3SUTOPUU
cemyac:
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$ git log --oneline --graph --decorate

* ba04a2a (HEAD, master) Update makefile

* d25d16f Goodbye

* ac7955c (origin/master, origin/branches/default, origin/HEAD,
refs/hg/origin/branches/default, refs/hg/origin/bookmarks/master) Create a makefile
* 65bb417 Create a standard "hello, world" program

Harmra BeTka master orepe’xaeT ori g'l n/master Ha OABa KOMMMHMTA, IIOKa 4YTO OHH €CTh JIMIIIb B
JIOKaJIbHOM PEIIO3UTOPHH. [LaBafITe IIOCMOTpPHUM, BAPYT KTO-HI/I6Y,ILI) caeJsiaj BaKHble HSMEHEHUA:

$ git fetch
From hg::/tmp/hello
ac7955c..df85e87 master -> origin/master
ac7955c..df85e87 branches/default -> origin/branches/default
$ git log --oneline --graph --decorate --all
* 7b07969 (refs/notes/hg) Notes for default
* d4c1038 Notes for master
* df85e87 (origin/master, origin/branches/default, origin/HEAD,
refs/hg/origin/branches/default, refs/hg/origin/bookmarks/master) Add some
documentation
| * ba@4a2a (HEAD, master) Update makefile
| * d25d16f Goodbye
|/
* ac7955c Create a makefile
* 65bb417 Create a standard "hello, world" program

HM3-3a TOTO, YTO MBI UCII0JIb30BaIH QJiar --all, BEIBOAATCS CCHIIKH "Notes", UCII0JIb3yeMble BHYTPH
git-remote-hg, MOXXHO He ofpallaTh Ha HUX BHUMaHUA. B oCTaJlbHOM, HUYEro HeOOBIYHOIO:
origin/master IPOABHUHYJICI Ha OJUH KOMMHUT M MCTOPHUSA pasollIach. B oIMYMe 0T OCTaJIbHBIX
CHUCTeM KOHTPOJII BepCHM, paccMaTpuBaeMbIX B 3TOM IylaBe, Mercurial ymeer pa6oTaTb cO
CIIMSAHUSIMHY, TaK YTO MBI He O6yZieT BEITBOPATh HUKAaKUX QOKYCOB.
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$ git merge origin/master
Auto-merging hello.c
Merge made by the 'recursive' strategy.
hello.c | 2 +-
1 file changed, 1 insertion(+), 1 deletion(-)
$ git log --oneline --graph --decorate
*  0c64627 (HEAD, master) Merge remote-tracking branch 'origin/master’
I\
| * df85e87 (origin/master, origin/branches/default, origin/HEAD,
refs/hg/origin/branches/default, refs/hg/origin/bookmarks/master) Add some
documentation
* | ba@4a2a Update makefile
* | d25d16f Goodbye
|/
* 3c7955c Create a makefile
* 65bb417 Create a standard "hello, world" program

OmuHOo! MBI 3aIlyCTHJIHN BCE TECTHI, OHU IIPOIILIH, TaK UTO BCE TOTOBO /JI OTIIPaBKU U3MEeHEeHUHN
Ha yJaJIéHHBIN cepBep:

$ git push
To hg::/tmp/hello
df85e87..0c64627 master -> master

Bot u Bcé! Eciu Terneph ImocMoTpeTh Ha Mercurial pernmosuTopuii, Mbl He YBUAUM TaM HHUYETO
HeOoOBIYHOTIO:

$ hg log -G --style compact
0 5[tip]l:4,2 dc8fa4f932b8  2014-08-14 19:33 -0700 ben

I\ Merge remote-tracking branch 'origin/master’
||

| o 4 64f27bcefc35 2014-08-14 19:27 -0700 ben
| | Update makefile

| |

| o 3:1 4256fc29598f 2014-08-14 19:27 -0700 ben
| | Goodbye

||

@ | 2 7dbOb4848b3c  2014-08-14 19:30 -07060 ben
|/ Add some documentation

|

o 1 82e55d328c8c  2005-08-26 01:21 -0700  mpm

| Create a makefile

|

o 0 0a04b987beba  2005-08-26 01:20 -0700  mpm

Create a standard "hello, world" program

Habop usmeHeHul 2 6bLI Ipou3sBenéH Mercurial’oM, a usmMeHeHUs 3 U 4 BHeCeHHI git-remote-hg
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I10CJIe OTIIPaBKH H3MEeHEeHHUH, CAeJIaHHBIX Uepe3 Git.

BeTku 1 3aK/IaKH

B Git ecTh TOJBKO OJUH THUII BeTOK: yKasaTesb, KOTOPBHIM IlepeABUTraeTcsa "BIIepEn" II0 Mepe
KOMMHTa H3MeHeHHM. B Mercurial Takue ykasaTesn Ha3bIBAaKOTCAd "3aKJIagKU' U BeAyT cebs
CX0XHUM c Git o6pasom.

IToraTHe "BeTKa" B Mercurial o3HadaeT HeMHOIO0 Apyroe. HasBaHue BeTKH, B KOTOPOX IIPOUCXOAT
HU3MEHEeHUs, 3anucbleaemcst 6Hympu Kaxc0o2o Habopa usmeHeHull W, TaKUM 006pasoM, HaBcerna
ocTaéTrcd B UCTOpHH. HarrpuMep, BOT OJHH U3 KOMMHUTOB, IIPOU3BEeAEHHEIX B BeTKe develop:

$ hg log -1 1

changeset:  6:8f65e5e02793

branch: develop

tag: tip

user: Ben Straub <ben@straub.cc>
date: Thu Aug 14 20:06:38 2014 -0700
summary: More documentation

O6paThTe BHUMaHUe Ha CTPOKY, HaUHHAaIIIyocd ¢ "branch". Git ycTpoeH I10-gpyroMy (Ha camMoM
Iesie, 06a THUIIA BETOK MOI'YT OBITH IIpe/iCTaBIeHbl KaK CChIIKH B Git), HO git-remote-hg BEIHYKeH
IIOHMMaTh PasHUILY, IOTOMY YTO HallesleH Ha paboTy ¢ Mercurial.

CospmaHue "sakyafoK" Mercurial He ciI0’KHee CO3jaHU IIPOCTHIX BETOK B Git. BOT UTO MBI flejiaeM B
Git:

$ git checkout -b featureA
Switched to a new branch 'featureA'
$ git push origin featureA
To hg::/tmp/hello
* [new branch] featureA -> featureA

A co CTOPOHBI Mercurial aTo BBITVIAIUT TaK:
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$ hg bookmarks
featureA 5:bd5ac26f11f9

$ hg log --style compact -G

@ 6[tip] 8f65e5e02793 2014-08-14 20:06 -0700 ben
| More documentation

|

0 5[featureA]:4,2 bd5ac26f11f9 2014-08-14 20:02 -0700 ben
I\ Merge remote-tracking branch 'origin/master’

| |

| o 4 043433a6b91f 2014-08-14 20:01 -0700  ben

| | update makefile

| |

| o 3:1 318914536c86 2014-08-14 20:00 -0700 ben
| | goodbye

| |

o| 2 f098c7f45c4f  2014-08-14 20:01 -0700 ben

|/ Add some documentation

|

o 1 82e55d328c8c  2005-08-26 01:21 -0700 mpm

| Create a makefile

|

0 0 0a04b987beSa  2005-08-26 01:20 -0700 mpm

Create a standard "hello, world" program

O6paTuTe BHHMMaHUe Ha MeTKy [featureA] Ha maTo¥ peBu3uu. TakuM 06pasoM, CO CTOPOHBI Git
"3aKJIaAKU" BBIIVIAAAT KaK OObIYHBIE BETKU C OJHUM JIHIIb HCK/IIOUYEHUEM: HeJslb3sl YAAIUTh
3aK/IaIKy uepes Git (3T0 OHO U3 OTpaHUYEeHUM 00EPTOK /11 B3aUMOJEeNCTBUA ¢ ApyruMu CKB).

Mo>xHO paboTaTh U C IIOJHOLIEHHBIMU BeTKaMu Mercurial — mpocTto mmoMecture Git BeTKy B
IIPOCTPAHCTBO UMEH branches:

$ git checkout -b branches/permanent
Switched to a new branch 'branches/permanent’
$ vi Makefile
$ git commit -am 'A permanent change'
$ git push origin branches/permanent
To hg::/tmp/hello
* [new branch] branches/permanent -> branches/permanent

BoT Kak 3To 6yeT BBIVISIZIETh CO CTOPOHBI Mercurial:
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$ hg branches

permanent 7:34529d073ad4
develop 6:8f65e5e02793
default 5:bd5ac26f11f9 (inactive)
$ hg log -G

0o changeset: 7:a4529d07aad4

| branch: permanent

| tag: tip

| parent: 5:bd5ac26f119

| user: Ben Straub <ben@straub.cc>

| date: Thu Aug 14 20:21:09 2014 -0700

| summary: A permanent change

|

| @ changeset: 6:8f65e5e02793

|/ branch: develop

| user: Ben Straub <ben@straub.cc>

| date: Thu Aug 14 20:06:38 2014 -0700
| summary: More documentation

|

0 changeset:  5:bd5ac26f11f9

|\ bookmark: featureA

| | parent: 4:043433a36b91f

| | parent: 2:1098c7f45c4f

| | user: Ben Straub <ben@straub.cc>

| | date: Thu Aug 14 20:02:21 2014 -0700
| | summary: Merge remote-tracking branch 'origin/master’
[...]

HMs BeTKH "permanent” 6610 3aIlMICAHO BHYTPU Habopa U3MeHeHUI C HOMEPOM 7.

HTak, co cTopoHbl Git pabora ¢ obermmMu TuUnaMu Mercurial BeTOK BBIIVISAUT OJMHAKOBO:
IepeKIYaeMcsa Ha BeTKy, QUKCUpPyeM HM3MeHeHUs, 3abupaeM UyKre HapabOTKH, IIPOU3BOLUM
CIUSIHUSL U OTIIpaBJsieM W3MeHeHUs] B Pelo3UTOpUU KakK o00byHO. UM emié: Mercurial He
IoJilep>KUBaeT U3MeHeHUe UCTOPUH, TOJIbKO Ao006aBjeHHe HOBBIX H3MeHeHUM. BoT Kak 6yneT
BBIIJIAZeTh Mercurial pertosuTopui I1ocjie MHTEPaKTUBHOIO U3MeHEeHUs UCTOPUU U "HaCUJILHON"
€€ oTIIpaBKU Ha3ax:
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$ hg log --style compact -G

o 10[tip] 99611176cbc9  2014-08-14 20:21 -0700  ben
| A permanent change

|

0 9 f23e12f939c3 2014-08-14 20:01 -0700 ben

| Add some documentation

|

o 8:1 ¢16971d33922 2014-08-14 20:00 -0700 ben

| goodbye

|

| o 7:5 a4529d07aad4  2014-08-14 20:21 -0700 ben
| | A permanent change

| |

| | @ 6 8f65e5e02793  2014-08-14 20:06 -0700 ben
| |/ More documentation

| |

| o 5[featureA]:4,2 bd5ac26f11f9 2014-08-14 20:02 -0700 ben
| |\ Merge remote-tracking branch 'origin/master’

| | ]

| | o 4 043433a6b91f 2014-08-14 20:01 -0700 ben
| | | update makefile

|||

+---0 3:1 318914536c86 2014-08-14 20:00 -0700 ben
| | goodbye

| |

| o 2 f098c7f45c4f  2014-08-14 20:01 -0700 ben
|/ Add some documentation

|

o 1 82e55d328c8c  2005-08-26 01:21 -0700  mpm

| Create a makefile

|

o O 0a04b987be5a  2005-08-26 01:20 -0700  mpm

Create a standard "hello, world" program

bputn co3maHbl M3MeHeHHud 8, 9 U 10 U Tellepb OHHU IIPHMHAMAJIE’KaT BeTKe permanent, HO cTapble
U3MEeHeHUs HHUKyJa He [ejIHCh. ITO MO’KET OYeHb YAMBUTL BalllUX KOJLUIET, IPHUBBIKIIHX K
Mercurial, Tak 4TO cTapalTech TakK He /iesIaThb.

3akIroueHue

Git u Mercurial [OBOJIBHO IIOX0XKHU, UX OTHOCHUTEJBbHO IIPOCTO MOJKHO "TIOAPYKUTHL". ECIIU BEI
OyzmeTe M3beraTb M3MeHeHUs y>Ke OIyOJIMKOBaHHOM HMCTOPHUU (3TO B IIeJIOM XOpOoIlas Hjes, He
TOJIBKO B KOHTEKCTe B3auMO/eHCcTBUA ¢ Mercurial), BBl fa>ke He 3aMeTHUTe UTO paboTaeTe C JPYroi
CKB.

Git u Bazaar

Emé omHa msBecTtHas /JJCKB Bazaar. Bazaar - 3TO 6ecruiaTHasi CUCTeMa C OTKPBITHIM HCXOIHBIM
KOZIOM, ABJIAIOINAsAcd 4YacThio npoekra GNU Project. E€é mmoBefjeHUe CHIBHO oTiMuaeTcd oT Git.

394


http://bazaar.canonical.com
https://www.gnu.org

WHorza, YTO6HI CflesIaTh TOXKe caMoe, UTo U B Git, ciie[fyeT UCIIOIb30BaTh [[Pyroe KJI4YeBoe CJI0BO,
a HEKOTOphble TaKHe jKe KJII0UeBble CJI0BA MMEIOT ApPyroe 3HadeHHe. B 4acTHOCTH, yIpaBJIeHUS
BeTKaMM CHJIbHO OTJIMYAeTC W MOYKET BBI3BaThb ITYTaHUITY, 0COGEHHO IS KOTO-HUGYZL U3
BceJIeHHOM Git. TeM He MeHee, ¢ Bazaar pero3TopreM Bo3MO>KHO paboTaTh U3 Git.

CylecTByeT MHOTO IIPOEKTOB, KOTOPBIe II03BOJIIOT MCII0JIb30BaTh Git Kak KaWeHT Bazaar. /lasee,
MBI OyfieM MCII0/Ib30BaTh IIpoeKT ®umna KoHTpepaca, KOTOPBIM MOXKHO HAMWTH 37eCh
https://github.com/felipec/git-remote-bzr. /711 yCTaHOBKHU AOCTATOYHO IIPOCTO CKayvaTh Gaia git-
remote-bzr ¥ IOMECTUTH €T0 B O/IHY U3 TUPEKTOPUH B BareM $PATH:

$ wget https://raw.github.com/felipec/git-remote-bzr/master/git-remote-bzr -0
~/bin/qit-remote-bzr
$ chmod +x ~/bin/git-remote-bzr

Taxk >ke BaM ITOHa{0OUTCS YCTaHOBJIEHHBIN Bazaar. 1 Bcé!

Co3paHue penosuropus Git u3 penosuropusa Bazaar

MM TIPOCTO TOJIL30BaThCsl. YTOOBI CKJIOHUPOBATH Bazaar pero3suTOpPUU JOCTAaTOYHO N06aBUTH
npedukc bzr::. Tak Kak Git 1 Bazaar I0JHOCTHI0 KJIOHUPYIOT PeIO3UTOPUI Ha Balll KOMIIBIOTED,
TO MOYKHO 06aBUTH KJIOH Git K JIOKaJIbHOMY KJIOHY Bazaar, HO Tak JieJlaThb He PeKOMEH/YeTCsI.
Topasfo mpolre cBsi3aTh KJIOH Git ¢ IeHTPaTbHBIM XPAHUJIHIIEM - TEM YK€ MECTOM, C KOTOPBIM
CBsI3aH KJIOH Bazaar.

[IpearosoKuM, 4TO Bbl paboTalu C yAaJeHHBIM PEIO3UTOPHEM, HaXOIAIUMCS II0 ajpecy
bzr+ssh://developer@mybazaarserver:myproject. UTOOBI €ro CKJIOHHMPOBATbH, HY>KHO BBIIIOJHUTH
CJIeIyroIirie KOMaH/Ibl:

$ git clone bzr::bzr+ssh://developer@mybazaarserver:myproject myProject-Git
$ cd myProject-Git

Ha Texkyliuii MOMEHT, CO3JaHHBLIM Git Pero3UTOPUIN UCIIO0JIb3yeT AUCKOBOE IIPOCTPAHCTBO He
OIITUMaJ/IbHO. [109TOMYy BBl [OJ/DKHBI OUMCTUTHL M CXKaThb ero, 0COOEHHO ecId pPeIlo3UTOPUM
60JILIIIOTO pasMepa:

$ git gc --aggressive

BeTxu B Bazaar

Bazaar 103BOJIIeT KJIOHHPOBATHb TOJIHFKO BETKH, IIPH 3TOM PEIIO3UTOPUH MOJKeT CO/eprKaTh HX
HeCKOJIbKO, a git-remote-bzr Mo)keT KiIOHHpOBaTH Bce. HampuMep, 4TOOBI CKJIOHHUPOBATH BETKY
BBITIOJTHUTE:!

$ git clone bzr::bzr://bzr.savannah.gnu.org/emacs/trunk emacs-trunk
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YTOoOBI CKJIOHHUPOBAThb BECh peHOBI/ITOpI/Ifl, BBIIIOJTHUTE KOMaHY:

$ git clone bzr::bzr://bzr.savannah.gnu.org/emacs emacs

HOCJIG,ILHHH KOMaHlda KJIOHHUPYET BCe BETKU PEIIO3UTOPHA emacs; TeM He MEHee, KOH(l)I/II‘ypaHI/IeI‘/JI
OOITyCKa€eTCsA YKa3bIBaTh TOJIBKO HEKOTOPHBIE M3 HUX!

$ git config remote-bzr.branches 'trunk, xwindow'

HeKOTOpLIe yaoaJieHHbIE PEIIO3UTOPHUH HE II03BOJ/IAIOT IIPOCMATPHUBATE CIIMCOK BETOK, II0O3TOMY HUX
IrepedyncjieHrue B KOH(I)I/II'ypaHI/II/I oJId KOMaH/bl K/JIOHHMPOBAaHHA MOKET OKa3aTbCd IIPOIIE B
HCIIOJIb30OBaHHUH!

$ git init emacs

$ git remote add origin bzr::bzr://bzr.savannah.gnu.org/emacs
$ git config remote-bzr.branches 'trunk, xwindow'

$ git fetch

HUruopupyeM To, UTO HTHOpHpYyeTcs B .bzrignore

[Ipu paboTe ¢ IIPOEKTOM IIO[ yIIpaBJeHHeM Bazaar BBl He JOJDKHBI Co3faBaTh ¢aili .gitignore,
II0TOMY YTO MO>KeTe CJIy4alHO J06aBUTH ero B O0TCJIeKHMBaeMble, YeM MOTYT BOSMYTUTHCS Apyrue
IoJb30BaTesid, paboTarompe ¢ Bazaar. PelleHHeM MOKeT BBICTYIIaTh Cco3gaHue ¢ariia
.git/info/exclude, KOTOPBHIX MOKeT OBITH KaK CUMBOJIMNYECKOM CCBIIKOM, TaK ¥ OOBIYHBIM QaiijioM.
[To3>ke MBI paCCMOTPUM IIPUME]D pelleHUs 3TOM IP0o6IeMBl.

Bazaar MCIOJIb3yeT Ty ’Ke MOjleJIb UTHOPUpPOBaHUS ¢aiyioB uTo U Git, 3a HCKIIOUEHHEM /IBYX
oco6eHHOCTeH, He HMMEWIINX IJKBUBajleHTa B Git. IloyiHOe oImMcaHWe MOXKHO HaWTH B
moKyMeHTaluy. PyHKIIMOHAIbHBIE OTJIUYHS CIeIyIOIIHe:

1. "!I" 103BOJIsIET UTHOPUPOBATH OIIpe/iesleHHbIe 11abI0HbI (paityioB, fake eCcIM OHU yKas3aHbI CO
3HakoMm "!"

2. "RE:" B HayaJie CTPOKH II03BOJIIET yKa3aTh peryssipHoe BbIpakeHue Python. (Git momyckaeT
TOJIBKO 111a0JIOHBI 000JI0UKH).

CiiemoBaTeILHO, BOSMOJKHEI IB€ CUTYal[HH:

1. Ecoiu ¢air .bzrignore He COZEP/KUT CIIeITUPUUECKUX IIpePHUKCOB, TO MOYKHO IIPOCTO CO3JaTh
CHMBOJIMYECKYIO CCBIJIKY Ha Hero: Lln -s .bzrignore .git/info/exclude

2. Haye, Hy>XHO co3gaTh ¢auin .git/info/exclude M agamTHpoOBaTh €ro B COOTBETCTBUHU C

.bzrignore TakK, YTO6BI UTHOPUPOBAJIKCH Te >Ke QpaiIbl.

BHe 3aBUCHUMOCTH OT CUTYyallM, BaM HYKHO CJI€JUThH 38 USMEeHEHUSAMHU B .bzrignore, YTOOBI paiii
.git/info/exclude Bcerma cooTBeTCTBOBAJX .bzrignore. Ha camoM [esie, ecid B ¢aiiyn .bzrignore
O0yayT mobaBileHbl U3SMEHEHUS B BUJle OJJHOM MJIM HECKOJIBbKUX CTPOK ¢ "!!" v "RE:" BHauasie, TO
Git mpocTo He CMOXeT HX HWHTepHpeTUPOBaTbh M BaM IIOHAJO00HUTHCA HM3MEHUTH O¢ail
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.git/info/exclude Tak, 4TOOBl HTHOPUPOBAJUCHL Te >Ke ¢aiyibl. bosee TOro, eciu Qain
.git/info/exclude 6B CUMBOJIMUECKON CCBHIJIKOU, TO CHaYasa HY>KHO €ro yAaJUuTh, CKOIIMPOBaTh
.bzrignore B .git/info/exclude U aganTUpoBaTh IlOCJAeqHUN. OFHAKO, OyAbTE OCTOPO’KHBI C €Tr0
co3JjlaHueM, II0TOMY 4YTO B Git HeBO3MOKHO IIOBTOPHO BKJIHOUUTH Galiyl B UH/EKC, eCIU UCKIII0UeH
POAUTEILCKUY KaTaJjIor 3Toro ¢aria.

ITosryuyeHHe H3MEHEHHH C YA IEHHOTO PEIO3UTOPHS

Hcnob3ys 00bIYHBIE KOMaHBI Git MOXKHO ITOJTyYUTH U3MEHEHUS C y/IaJeHHOTO PeIl03UTOpHUSIL.
[IpeaIIoIOKUM, UTO M3MEHEHUs HaxXOASITCS B BeTKe master, BBl CIMBaeTe WJIM Iepebasupyere
CBOIO pabOTy OTHOCUTEJILHO BETKH origin/master:

$ git pull --rebase origin

OTnpaBKa B yaJIeHHBIN Pel03UTOPHIA

ITockoyIbKY Bazaar Tak >Ke MMeeT KOHIIENIIHMI0 KOMMHTOB CJIHSHUS, TO IIpo6JeM He BO3SHHUKHET
IIpU OTIIpaBKe TaKoro KoMMmuTa. TakuM o06pasoM, Bel MOKeTe paboTaThb B BeTKe, CIHUBAaTh
W3MeHeHUs B master M OTIHpPaBJATh UX. BBl MO)KeTe C037aBaTh BETKH, AeaThb KOMMHUTHI U
TeCTUPOBaTh HM3MeHeHHs KaK 00bIYHO. HakoHeIl, BBl OTIIpaBjeTe IIPOfieIaHHYI paboTy B
periosuTopui Bazaar:

$ git push origin master

IIpepynpesxaenue
CylllecTBYIOT OIpaHHMUYeHMs Ha BBIIIOJHEHHe oOIllepaluid C yJaJleHHbBIM pelosuTopueM. B
YaCTHOCTH, CJIeAYI0IIie KOMaH/bl He paboTaloT:

* git push origin :branch-to-delete (Bazaar He TOHUMaeT yAajJeHHUe CCbIOK TAKUM CII0COO0M.)

* git push origin old:new (6yzeT oTpassieHa old)

e git push --dry-run origin branch (push 6yzeT BBIII0THEH)

3axK/IroueHue

ITockosbKYy Mozesu Git 1 Bazaar cX0>KH, TO He TaK MHOTO YCHUJIMM TpebyeTcs /I UX COBMECTHOH
paboTel. Bcé 6ynmeT B mopsfKe II0Ka BBl CIeJUTe 3a OTPAaHUYEHUSAMU U 3HAeTe, UTO Y[ aJleHHBIN
pernosuTopuu nsHavaabHoO He Git.

Git u Perforce

Perforce — ouyeHb pacHpocTpaHEHHAsd CUCTeMa KOHTPOJISI BepCHUM B KOPIIOPAaTUBHOM cpene. OHa
nosgBuiaack B 1995 romy, uto nesaer eé camoil crapom CKB, paccMarpuBaeMOM B 3TOM IJIaBe.
Perforce paspaboTaH B JyxXe TeX BpeMéEH; OH IIpeAllojiaraeT IIOCTOSHHOe IIOAKIKYeHUEe K
LIeHTpaJIbHOMY CepBepy, a JIOKaJIbHO XpaHUTCSI OfHa-eJUHCTBeHHas Bepcus ¢aiios. Ha camoMm
ZleJie, ero BO3MOYKHOCTH, KaK M OIrpaHU4YeHUs, pas3pabaThlBaJUCh [AJI PpelIeHUs BIIOJIHE

397



KOHKpPEeTHBIX IIpo6JsieM; X0TS MHOTHE IIPOeKThl, HUCIOoJIb3yIoIue Perforce ceromHs, BEIUTpaaIn ObI
OT Ilepexoza Ha Git.

Cy1ecTByeT /iBa BapuaHTa COBMECTHOI0 UcHoab30BaHUA Git u Perforce. IlepBoriii — Git Fusion ot
paspaboTuukoB Perforce — II03BoJIsIeT BBICTABJATHL Cyb6/epeBbsi Perforce-merno B KadecTBe
yIoaséHHbIX Git perosuTopueB. Bropoit — git-p4 — kiMeHTCcKasg 06épTka Haj Perforce mis Git; oHa
He TpeOyeT JOIIOJTHUTeJIbHOM HacTporKHU Perforce cepBepa.

Git Fusion

V  cosgartesert  Perforce ecTb HOpoAyKT, uMeHyeMbIM Git Fusion (mocTyrieH Ha
http://www.perforce.com/git-fusion), KoTopelli cuHXpoHU3UpyeT Perforce cepBep c¢ Git
pernosuTopreM Ha CTOPOHE cepBepa.

VeraHoBKa

i1 1IpuMepa MBI BOCIIOJIb3yeMCS IIPOCTEHINMM CII0CO60M HacTpoMku Git Fusion —
IIOATrOTOBJIEHHBIM 00pasoM [Id BUPTYaJbHOM MAIMHBL C IIpeJyCTaHOBJEHHBIM Perforce
IeMOHOM U cobcTtBeHHO Git Fusion’oM. Bel MoyKkeTe ckadyaTh 06pa3 Ha http://www.perforce.com/
downloads/Perforce/20-User, a 3aTeM HMIIOPTUPOBaTb €ro B Ballle JIIOOMMOE CpeiCcTBO
BUpTyaausanuu (Mbl 6yZeM UCII0/Ib30BaTh VirtualBox).

Bo BpeMsl IIepBOTO 3amycka BaM IIOTpebyeTcs CKOHQUTYPHPOBAThH MapoIHd TPeéx Linux
mmoJsib3oBaTesiert (root, perforce m git) M UMA XocTa, KOTOpoe OymeT HAeHTHUQUIIMPOBATH
KOMITBIOTEpP B ceTH. [I0 OKOHUYAHUH Bl YBUIHUTE CJIEAYIOIIEE:
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8 00 Git_Fusion [Running]
Git Fusion - £014.1.857837

To manage this UM brouwse to https:--10.0.1.253:5480-

O] Use Arrow Keys to navigate
Set Timezone (Current:UTC) and <ENTER> to select your choice.

PucyHok 146. 9kpaH eupmyaibHoU MawuHwl Git Fusion.

3anomuuTe IP agpec, oH mpuroguTcs B OyayiueM. /lajee, co3faguM IIojib3oBaTesss Perforce.
BribepuTe BHU3Y omiiuio "Login" m HaxkmuTe Enter (WM ucrosb3yuTe SSH) M BOMAWUTE Kak
I10JIb30BaTesIb root. MICIIOIb3yiiTe IpUBeAEHHBIE HUKE KOMAaH/Ibl, YTOOBI CO3/1aTh I10JIb30BaTeJIA:

$ p4 -p localhost:1666 -u super user -f john
$ p4 -p localhost:1666 -u john passwd
$ exit

[lepBasi KOMaHZa OTKPOeT PeNaKTOp /JId YTOUHEHHs JaHHBIX II0JIb30BaTessl, HO BBl MOYKETe
IIPUHATL HACTPOMKU II0 YMOJIYAaHHIO, BBelsd :wq U HakaB Enter. Bropasg KomaHIa ABaKIbl
IIOIIPOCUT BBECTH IIapoJib. JTO BCE, UYTO TPebOBaJIOCh BBIOJHUTE B 0060s0uke OC, MoKeTe
3aBepIIUTh CeCCHIO.

CremyrooluM IIaroM HeOoO0XOAMMO 3ampeTuThb Git mpoBepaATb SSL  cepTUOUKATHL. XOTA
BUpPTya/IbHasA MaltrHa Git Fusion mmocraBisgeTcd ¢ cepTUGUKATOM, OH He IIPUBA3aH K JoMeHy U [P
ajpecy BUPTYaJIbHOM MalllMHBI, TaK 4To Git 6yzeT oTBepraTb COefMHEHHs KaK HebOe3oIlacHBIe.
Ecu BBl cobupaeTech MCIIOIb30BaTh 3Ty BHUPTYaJbHYI MAIIMHY Ha IIOCTOSHHOM OCHOBE,
obpaTuTech K PYKOBOACTBY II0 Git Fusion, 4TOGBI y3HATh, KaK YCTAHOBUTH APYION CepTUQUKAT;
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IIJII TECTOB >Ke XBAaTHUT CJIeIYIOIIEro
$ export GIT_SSL_NO_VERIFY=true
Tenepb MO’KeTe IPOBEPUTH UTO BCE paboTaeT.

$ git clone https://10.0.1.254/Talkhouse

Cloning into 'Talkhouse'...

Username for 'https://10.0.1.254": john

Password for "https://john@10.0.1.254":

remote: Counting objects: 630, done.

remote: Compressing objects: 100% (581/581), done.

remote: Total 630 (delta 172), reused @ (delta 0)

Receiving objects: 100% (630/630), 1.22 MiB | @ bytes/s, done.
Resolving deltas: 100% (172/172), done.

Checking connectivity... done.

Ha BUpTyaJbHOH MalllMHE Y)Ke HACTPOEH IPOEKT, KOTOPBHIA BBl MO’KeTe KJIOHUPOBATh. MBI
KJIOHUpyeM peno3uTopuit mo HTTPS IPOTOKOJY, MCHOJIB3Ysl paHee CO3[JaHHOIO II0JIb30BaTeJIst
john; Git cipocuT 1TapoJsib, HO MeHeKep IapoJieii 3aIIOMHUT ero JIJIsI IT0CJ/IeIYIOITMX 3aIIPOCOB.

Hacrpoiika Fusion

[Tocse ycraHOBKU Git Fusion BBI, BO3MOXKHO, 3aXOTHTe HACTPOUThH €ro. ITO OTHOCHUTEJIbBHO
HECJIOXKHO CJleJIaTh, UCII0JIb3Ys Balll JI0OUMBIN Perforce KJIMeHT; IIPOCTO 0TOOPa3sUTe JUPEKTOPUIO
//.qit-fusion Ha Perforce cepBepe B Ballle pa6ouee IIpocTpaHCcTBO. CTPyKTypa $aiioB IIpUBe/ieHa
HIDKe:

$ tree

—— objects
F—— repos

|

| | —[...]
| L—— trees

’ —[...]
|

—— p4gf_config

—— repos

| L—— Talkhouse

| L—— p4gf_config
L—— users

L—— p4gf_usermap

498 directories, 287 files

JupekTopusd objects mcmosb3dyercd Git Fusion g oTob6paskeHus1 06beKToB Perforce B Git u
Haob0poT, BaM He cCjefyeT HHUYero 37eCb Tporarb. BHYTpM pacliosio)keH I1006aIbHBIN
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KOHQUTYpaITUOHHBIN ¢aiiyn p4gf_config, a TakKe II0 OHOMY TakKoMy >Ke Gabiy s Ka’KIOro
Pemno3uTOpus — 3TU Qpaliibl U OIIpefesIaioT oBeieHUe Git Fusion. 3aryigsHeM B TOT, YTO B KOPHE:

[repo-creation]
charset = utf8

[git-to-perforce]

change-owner = author
enable-git-branch-creation = yes
enable-swarm-reviews = yes
enable-git-merge-commits = yes
enable-git-submodules = yes

preflight-commit = none
ignore-author-permissions = no
read-permission-check = none
git-merge-avoidance-after-change-num = 12107

[perforce-to-git]
http-url = none
ssh-url = none

[@features]

imports = False
chunked-push = False
matrix2 = False
parallel-push = False

[authentication]
email-case-sensitivity = no

MsbI He 6yJleM BJlaBaTbCsd B HasHaueHUe Ka’K[OM OIIIIUHY, IIPOCTO 0OpaTUTe BHUMaHUe, YTO 3TO
00bIKHOBeHHBIN INI ¢aii1, momoOHBIM TeM, YTO HCIOoJb3yeT Git M1 KoH$Urypamuu. daii,
pacCMOTPEeHHBIN BBIIe, 3afaéT IVIobaJbHbIe OIIIMM, KOTOpPhle MOTYT OBITH IlepeolIpefesieHbl
BHYTpU CIIeITUGUUHBIX 1 perosuTopusa ¢daiios KOHOQUIyparuy, TUIIA
repos/Talkhouse/p4gf_config. Eciau oTkpoere 9TOT ¢aiy, YBUIUTE CEKIUI0 [@repo],
IlepeoIIpe/iesIdIoIyl0 HeKOTOopble Ivio6aJbHble HACTPOUMKU. Takyke, BHYTPU eCThb CeKIIUH,
OoZ00HBIE 9TOM:

[Talkhouse-master]
git-branch-name = master
view = //depot/Talkhouse/main-dev/...

OHM 3aZjal0T COOTBETCTBHeE MeX1y BeTKaMu Perforce u BeTkamMu Git. HasBaHUS TaKUX CeKIIUH
MOTYT OBITH IIPOM3BOJIBHBIMY; IVIaBHOE, YTOOBI OHH OCTaBa/IMCh YHUKAIbHBIMU. git-branch-name
II03BOJIAET IIpeobpa3oBaTh IIYyTH BHYTPHU [leIl0, KOTOpPble CMOTPEJIUCh OBl HEIIPUBBIYHO A Git
roJsib3oBaTesed. [lapameTp view yIipasJisieT oTobpakeHreM Perforce ¢ariyoB Ha Git pello3sUTOPHUIA;
HUCII0JIb3yeTCsl CTaHAapTHBIN CUHTAaKCHUC 0TOOpakeHUsI BUOB. MoJKeT OBITH 3aZjlaHO 60jiee 0ZHOIO
0TOOpakeHUsd, KaK B IIpUMepe HIDKe:
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[multi-project-mapping]

git-branch-name = master

view = //depot/project1/main/... projectl/...
//depot/project2/mainline/... project2/...

TakuM 06pa3oM, ecIH Ballle 0TOGpakeHHe BKJII0YaeT U3MEeHEHUSI B CTPYKTYpe JTUPEeKTOPUH, BBI
MOYKeTe PeIUIUITUPOBaTh 3TU U3MeHEeHUsI 371eCh.

[TocimemHUM ¢paitl, KOTOPBIMA MBI 06CyAUM, 3TO users/p4gf_usermap; B HEM 3aJjaéTcs oToOpakeHUe
osb30BaTesiei Perforce Ha mmosib3oBaTesieit Git. BO3MOXXHO, BaM He IIPUTOAUTCS 3TOT Qaiil.

Korma Git Fusion mpeo6pasoBbiBaeT Habop m3MmeHeHHU Perforce B Git KOMMHT, OH HaXOIUT
I10J1b30BaTessI B 3TOM (Qailyle U UCIOJIb3yeT XpaHsIlMecsd 3/echb ajpec 3JIeKTPOHHOM II0YTHl U
IIOJIHOE HMS [UIs 3al0JHEeHUS [oJied "aBTop" U "HpUMeHSIoNUU usMeHeHUs" B Git. IIpu
06paTHOM IIpOIlecce HILETCS II0Jb30BaTesb Perforce ¢ afgpecoM 3JIeKTPOHHOM IIOYTHI U3 I10JIS
"aBTOP" Git KOMMUTOB U HUCII0JIL3YeTCs fajlee I USMeHeHUs.

B O6OJILIIHHCTBE ClydaeB 3TO HOpPMaJIbHO€ IIOBe€l€eHHe, HO YTO 6y,qu, €CJIK COOTBETCTBHA
BBITJIAIAT TaK:

john john@example.com "John Doe"

john johnny@appleseed.net "John Doe"

bob employeeX@example.com "Anon X. Mouse"
joe employeeY@example.com "Anon Y. Mouse"

Kaxmas crpoka uMmeeT popmar <user> <email> "<full name>" U 3aaéT COOTBETCTBUE JII OHOTO
oJib30BaTe . [lepBhie IBe CTPOUYKU OTOOpakaroT [IBa pPasHBIX ajpeca 9JeKTPOHHOM IIOYTHI Ha
O/THOTO U TOTI0 ’Ke I10JIb30BaTesId. ITO MOKeT OBITh I10JIe3HBIM eCJIU Bbl UKCHUPOBAJINA U3MEeHEeHU
B Git, UCIIOJIb3ys pasHble ajijpeca, WIHM eCJIU BbI IIOMEHSUIA aJpec, HO XOTUTe OTOOpasUThb 3TU
U3MeHeHUs Ha OJHOro u Toro >ke Perforce mosb3oBaTess. Ilpu co3manuu Git komMuToB Perforce
UCII0JIb3yeTCd MHGOPMAIUS U3 IIePBOM COBIIABIIIEN CTPOKH.

[TocsieqHUM 1Be CTPOKU CKPBIBAKOT HacToAlMe MMeHa boba u /Ko B Cc0o3aHHBIX Git KOMMUTAaX.
9TO MOKeT OBITH II0JIE3HBIM, €CJIU Bbl XOTUTE OTAAaTh BHYTPEHHUU IIPOEKT B Open-source, HO He
XOTUTe pacKpbIiBaTh UHGOPMAIIUIO O COTPYAHUKAX. AJlpeca sJIeKTPOHHOM II0UTHI U I10JIHbIEe UMeHa
IOJDKHBI OBITH YHUKAJIbHBIMU €CJIM Bbl XOTUTe XOTh KaK-TO pas/jif4yaTh aBTOPOB B II0JIyYeHHOM
Git perro3suTOpPHUH.

PaGouuii mpouecc

Perforce Git Fusion — sTo AByHaIpaBieHHbIH "MOCT" Mexxy Perforce u Git. /laBaiiTe IOCMOTPUM,
KakK BBIVIIAUT paboTa co CTOpoHBI Git. IIpexriosaraeTcs, 4To Mbl HacTPOMJIM OTOOpa’keHUe
IIpoeKTa "Jam", UCII0JIb3ys IIPUBEAEHHYIO BhIIle KOHOUIYpaIuio. Torga Mbl MOXKEM KJIOHUPOBATH
ero:
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$ git clone https://10.0.1.254/Jam
Cloning into 'Jam'...
Username for "https://10.0.1.254": john
Password for 'https://ben@10.0.1.254":
remote: Counting objects: 2070, done.
remote: Compressing objects: 100% (1704/1704), done.
Receiving objects: 100% (2070/2070), 1.21 MiB | @ bytes/s, done.
remote: Total 2070 (delta 1242), reused @ (delta 0)
Resolving deltas: 100% (1242/1242), done.
Checking connectivity... done.
$ git branch -a
* master
remotes/origin/HEAD -> origin/master
remotes/origin/master
remotes/origin/rel2.1
$ git log --oneline --decorate --graph --all
* 0a38c33 (origin/rel2.1) Create Jam 2.1 release branch.
| * d254865 (HEAD, origin/master, origin/HEAD, master) Upgrade to latest metrowerks on
Beos -- the Intel one.
| * bd2f54a Put in fix for jam's NT handle leak.
| * c0f29e7 Fix URL in a jam doc
| * ccbddac Radstone's lynx port.

[...]

B mepBBIN pas 3TOT IpOIecC MOXKET 3aHATH HEKOTopoe Bpemd. Git Fusion mmpeo6pasoBbIBaeT Bce
Habopel u3MeHeHUH Perforce B Git KOMMUTEHI. /JaHHBIe IIPe06pasy0TCs JIOKAJIbHO Ha cepBepe, Tak
YTO 3TO BIIOJIHE OBICTPBIM IIPOIECC; TeM He MeHee, OH MOJKeT CJIeTKa 3aTgHYThCs, eCIM Yy Bac
6oJIbIIast UCTOPUS U3MeHeHUH. Ilocieiyrolye CKauuBaHUs TPeOyIOT JIUITh NHKPEMEHTaJIbHOTO
IpeobpasoBaHUs [NAaHHBIX, TAKUM 00pasoM CKOpPOCTH Oy[eT CpaBHHMa CO CKOPOCTBI0 pabOTBI
o6rr9HOrO Git cepBepa.

Kak BuHUTe, HAIll PEIOSUTOPHUM BBIVIAZUT TaK >Ke, KaK BBIIVIAZeN OBl JII000H Apyroi Git
pernosuTopuii. B HEM TpU BeTKH M Git IIpeAyCMOTPUTEJIBHO CO3/aJl JIOKAJIbHYI0 BeTKy master,
OTCJIe’KUBAIOIIYIO origin/master. JlaBaiiTe HeMHOTO0 I1opaboTaeM U 3apUKCUPyeM U3MeHeHUs:

git log --oneline --decorate --graph --all

cfd46ab (HEAD, master) Add documentation for new feature

a730d77 Whitespace

d254865 (origin/master, origin/HEAD) Upgrade to latest metrowerks on Beos -- the
Intel one.

* bd2f54a Put in fix for jam's NT handle leak.

[...]

* ¥ A =

*

Tenepb Y HaC /iBa HOBBIX KOMMHMTa. HpOBepI/IM, KaKHne U3MEHEHHUs1 BHEC/IH pyTHeE:
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$ git fetch
remote: Counting objects: 5, done.
remote: Compressing objects: 100% (3/3), done.
remote: Total 3 (delta 2), reused @ (delta 0)
Unpacking objects: 100% (3/3), done.
From https://10.0.1.254/]am
d254865..6afeb15 master -> origin/master
$ git log --oneline --decorate --graph --all
* pafeb15 (origin/master, origin/HEAD) Update copyright
| * cfd46ab (HEAD, master) Add documentation for new feature
| * a730d77 Whitespace
|/
* d254865 Upgrade to latest metrowerks on Beos -- the Intel one.
* bd2f54a Put in fix for jam's NT handle leak.
[...]

KTo-TO ycmes OTIIpaBUTh CBOUM H3MEHEHHs paHbllle Hac! KoHeuHO, M3 IIPUBENEHHOIO BBHIBOZA
KoMaH/bl git fetch He BUgHO, HO Ha caMoM Jesle KOMMUT ¢ SHA-1 6afeb15 6bw1 cosmaH Perforce
KJIMeHTOM. OH BBIIVIAAUT TaK jKe, KaK ¥ JII0O0M APyrol KOMMHUT, U 3TO UMEHHO TO, [JIsI 4ero
co3gaH Git Fusion. /laBaliTe mocMoTpUM, Kak Perforce o6paboTaeT KOMMUT-CIIUSITHUE:

$ git merge origin/master
Auto-merging README
Merge made by the 'recursive' strategy.
README | 2 +-
1 file changed, 1 insertion(+), 1 deletion(-)
$ git push
Counting objects: 9, done.
Delta compression using up to 8 threads.
Compressing objects: 100% (9/9), done.
Writing objects: 100% (9/9), 917 bytes | @ bytes/s, done.
Total 9 (delta 6), reused @ (delta 0)
remote: Perforce: 100% (3/3) Loading commit tree into memory...
remote: Perforce: 100% (5/5) Finding child commits...
remote: Perforce: Running git fast-export...
remote: Perforce: 100% (3/3) Checking commits...
remote: Processing will continue even if connection is closed.
remote: Perforce: 100% (3/3) Copying changelists...
remote: Perforce: Submitting new Git commit objects to Perforce: 4
To https://10.0.1.254/]am
bafeb15..89cba2b master -> master

Co ctopoHsI Git Bcé paboTaeT Kak I0JIOXKEHO. /laBaiiTe IIOCMOTPUM Ha UcTopuio ¢arisa README co
cTopoHbI Perforce, ucrosb3yd p4v:
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- Ea NG Revision Graph - //depot/lam/MAIN/src/README (10.0.1.254:1666, john)
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Revision: git-fusion/branches/Jam (Fi/31/8DugTVmGIDEOspSmblw= = /depot/Jam/MAIN/src/README#2
Date submitted: £/31/14 1:25 AM Changelist: 12135
Submitted by: ben Perforce filetype: text
Workspace: git-fusion-progit2-Jam-temp-2 File size: 3.9KB
Action: edit

Description:  agd documentation for new feature
Imnarted from Cir

| Idepot/Jam/MAIN/src/README#26

PucyHok 147. I'pag pesusuil Perforce nocsie omnpasku daHHbLx u3 Git.

Ecoix BBl HU pa3dy He pa6otasu ¢ Perforce sT0 0OKHO MOJKeT II0Ka3aTbCd BaM 3allyTaHHBIM, HO ero
KOHIIENIY aHaJIoTH4YHas gitk. Mbl IpocMaTpuBaeM UcTopuio ¢arisa README, Tak 4TO JiepeBO C
IUPEeKTOPUSIMU CjeBa BBEpPXYy IIOKas3bIBaeT 3TOT (paiyl B pasHBIX BeTKaX. CIlpaBa BBEPXY MbI
BUAUM rpad 3aBUCHUMOCTH pasHBIX peBU3UU Qaiisa, ClipaBa BHU3Y 3TOT >XKe rpa¢ IIoKasaH
LeJIMKOM [JI1 OBICTPOrO0 OpHeHTHUpoBaHHUs. OcTaBIIascsd 4YacTb OKHa OToOpakaeT [eTalu
BbIOpAHHOU peBU3UH (B HAILIEM CJIydyae 3TO PeBU3UA 2).

I'pad BHIIAAWUT B TOYHO KakK B Git. V Perforce He 6b1JI0 MMEHOBAHHOU BeTKH [JI1 COXpaHEHUS
KOMMMTOB 1 ¥ 2, TaK YTO OH CO3ZaJI "aHOHUMHYI" BeTKY B AUPEKTOpPHUH .git-fusion. Git Fusion
IIOCTYIIUT TakK ’Ke J/I1 UMeHOBaHHBIX Git BETOK He COOTBEeTCTBYIOIIUX BeTKaM B Perforce, HO BbI
MO’KeTe 3a7jlaTh COOTBETCTBHE B KOHQUTYpaIiOHHOM ¢arie.

BOJILIIMHCTBO TIPOUCXOASIIEN Maruu CKPHITO OT IIOCTOPOHHHUX IJIa3, a B pe3yjbTaTe KTO-TO B
KOMaH/le MO>KeT UCI0Ib30BaTh Git, KTo-To — Perforce 1 HUKTO He O6y/eT II0f03peBaTh 0 BrIGOpe

IPYTUX.

3axarouenue mo Git-Fusion

Ecau y Bac ecTh (MIM BBl MOXKeTe IIOJIYYHUTB) AocTyll K Perforce cepsepy, Git Fusion — 3To
IIpeKpacHBIM c1ocob moApyXuThb Git u Perforce. KoHeuHO, TpebyeTcsa He6oJsblnasg paboTa
HallWJIBHUKOM, HO B IeJIOM BC& [IOBOJBHO HMHTYUTHUBHO M IIPOCTO. ITO OAUH K3 HEMHOIHX
pasfeJioB B 3TOH IJIaBe, I7ie MBI He OyzieM IIpeyIIpekaaTh Bac 06 OIIaCHOCTH UCII0/Ib30BaHUs BCel
¢yHkumoHanbHOCTH Git. Ho Perforce He BcegieH: ecaud BBl IIONBITaeTeCh IIeperucaTh
OITyOJIMKOBaHHYIO0 HMCTOpPHIO, Git Fusion oTKIOHUT u3MeHeHUs. TeM He MeHee, Git Fusion 6yzer
cTapaTbCsd M30 BCeX CHJI, YTOOBI He HapyllaThb BalllUX IIPUBBIYEK IIpU pabore c Git. Bel gaxe
MOJKeTe HMCII0JIb30BaTh ITOAMOAYIX Git (XOTS OHU W O6YAYT BBIIVIAZETH CTPaHHBIMU [t Perforce
I10JIb30BaTeJsIeil) U CIMBATh BeTKHU (Ha cTopoHe Perforce 3To 6yzieT BRIVIAZETE KaK MHTeTparjys).

U make B TOM CJly4dae, eCJIM Bbl He MOKeTe YTOBOPUTH aJMHUHUCTpaTopa HacTpouTh Git Fusion
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eCThb crIoco0 ucIobL3oBaTh Git 1 Perforce BmecTe.

Git-p4

Git-p4 — aTo AByCTOPOHHUU MocT MexXay Git u Perforce. OH paboTaeT Ha CTOpPOHe KJIMEHTA, TaK
UyTO BaM He HYyXeH OyzmeT goctynn K Perforce cepBepy (pasymeercs, BaM IIO-IIpe;KHEMY
IIOHA00STCA JIOTUH U I1apoJib). Git-p4 He Tak r'MO0K U IIOJHOPYHKITMOHAIEH, KaK Git Fusion, HO
OH II03BOJISIET COBEPIIATh OOJIBITUHCTBO HEOOXOAUMBIX JeCTBUM.

HcriostHsIeMBIN $aii p4 moJKeH ObITh AOCTyIleH B PATH U1 McIioib30BaHUA git-p4.
NOTE Ha MOMEHT HaIlInucaHUudg KHUTU OH CBOOOTHO IOCTyIIeH Ha
http://www.perforce.com/downloads/Perforce/20-User.

Hacrpoiika

M5!I 6y[ileM HCII0/Ib30BaTh OIIMCAaHHBIM BbIIIe 00pa3 BUPTYyaJbHOM MallMHBI Git Fusion, HO MBI
OyzeM HalpsMyr ob6palnaThcs K Perforce, Munys Git Fusion.

/11 TOrOo, YTOOBI MCIIOJIBL30BaThb KOMaHAY p4 (0T KOTOPOM 3aBHUCHUT git-p4), BaM HY>XHO OyneT
YCTaHOBUTH CJIe/IyIOIIMe IlepeMeHHble OKPY KeHHUs:

$ export P4PORT=10.0.1.254:1666
$ export PAUSER=john

Hauaso paGoTsI

Kaxk 06614HO 11pH pabore ¢ Git, mepBasg KoOMaHa — 3TO KJIOHUPOBaHUE:

$ git p4 clone //depot/www/live www-shallow

Importing from //depot/www/live into www-shallow

Initialized empty Git repository in /private/tmp/www-shallow/.git/
Doing initial import of //depot/www/live/ from revision #head into
refs/remotes/p4/master

B TepmuHax Git MBI IIOJIyYUM TaK Ha3bIBaeMYI0 "IIOBEPXHOCTHYI" KOIIUI: BHIKaUWBaETCS JIUIIb
nociaenHsdas pesusus. [lomHuUTe, Perforce He IpegHasHaueH Ui pas3fiadyd BCeX PEBU3UU BCEM
I10JIb30BaTeJIIM. ITOTO JIOCTAaTOYHO, YTOOBI MCIOJIb30BaTh Git kak Perforce K/nWeHT, HO 3TOro
HeJI0CTaTOYHO I APYTUX 3a7ad4.

Kak TOJIbKO KJIOHUPOBaHUe 3aBePIIUTCS, Y Hac 6yzaeT Git permo3uTopuii:

$ cd myproject

$ git log --oneline --all --graph --decorate

* 70eaf78 (HEAD, p4/master, p4/HEAD, master) Initial import of //depot/www/1live/ from
the state at revision #head

ObpaTuTe BHUMaHMe Ha Ha/JU4yUe YAAJEHHOTO peno3uTopus "p4", cooTBeTcTByoIero Perforce
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cepBepy; BCé OCTaJbHOEe BBHIVIAAUT KaK OOBIYHBIM KJIOHUPOBAaHHBIM pelrosuTopui. Ho maBariTe
IIPUCMOTPUMCS IIOBHUMAaTeJIbHEN: Ha cCaMOM [lejie HeT HUKAKOTIO0 YZaJIéHHOI0 Pello3uTopus!

$ git remote -v

B 3TOM pemno3sUTOpUM HeT YAaJéHHBIX CepBepoB. git-p4 co3ma’m HECKOJIBKO CCHLIOK [JIs
IIpe/ICTaBJIeHUsI COCTOSIHUS Ha CepBepe, M OHU BBIIVIAAT KaK YAaIEéHHBIN cepBep 171 git log, HO
TaKOBBIM He SBJISI0TCS U BBl He MOYKeTe OTIIPaBJ/ISITh U3MeHeHUs B HUX.

PaGouuii mpouecc

UTo XK, IIPUCTYIIMM K pa60Te. HpeﬂHOHOH(I/IM, BEBEI CAeJsia/Il HEeCKOJIBKO HU3MEeHEHUN OJIsi O4YE€Hb
Ba’KHOU Q)I/I‘-II/I K TOTOBEI IIOKa3aTh CBOH H&p&ﬁOTKI/I OCTaJIbHBIM WiI€eHaM KOMaH/BbI.

$ git log --oneline --all --graph --decorate

* 018467c (HEAD, master) Change page title

* c0fb617 Update link

* 70eaf78 (p4/master, p4/HEAD) Initial import of //depot/www/live/ from the state at
revision #head

MBI TTOATOTOBUJIU /IBA KOMMUTA /I OTIIpaBKU Ha Perforce cepBep. /laBaliTe IIOCMOTPUM, YCIIeTH
JIU IpyTHe WieHbl KOMaHAbI IIpo/iesiaTh KaKyro-1160 paboTy:

$ git p4 sync

git p4 sync

Performing incremental import into refs/remotes/p4/master git branch
Depot paths: //depot/www/1live/

Import destination: refs/remotes/p4/master

Importing revision 12142 (100%)

$ git log --oneline --all --graph --decorate

* 75cd@59 (p4/master, p4/HEAD) Update copyright

| * 018467c (HEAD, master) Change page title

| * c0fb617 Update link

|/

* 70eaf78 Initial import of //depot/www/live/ from the state at revision #head

KaxxeTcs, ycnenu: master u p4/master pasomnummchk. CucreMa BeTBjeHUs B Perforce abcosromHo
Hemoxo)ka Ha Git, oTmpaBka ciausHuii B Perforce He HMeeT cMbIcia. git-p4 pekoMeHIyeT
IlepeMelaTb KOMMUTEI U JlaKe IIpeioCTaBJIsIeT KOMaH/AY IJIs1 3TOTO:
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$ git p4 rebase
Performing incremental import into refs/remotes/p4/master git branch
Depot paths: //depot/www/1live/
No changes to import!
Rebasing the current branch onto remotes/p4/master
First, rewinding head to replay your work on top of it...
Applying: Update link
Applying: Change page title
index.html | 2 +-
1 file changed, 1 insertion(+), 1 deletion(-)

BbI, BO3MOJKHO, CKa)keTe UTO git p4 rebase aTO BCero JIMIIbL COKpaIllleHHWe s git p4 sync ¢
TOC/IeIyIONTUM git rebase p4/master. Ha camoMm [ese, 3Ta KOMaHJa HEMHOTO YMHee, 0COOEHHO
IIpH paboTe ¢ HeCKOJBKUMH BeTKaMH, HO JIOTajIKa BIIOJTHE BEPHA.

Tereps Hallla UCTOPHS CHOBA JIMHEeMHAa U MbI TOTOBBI OTIIPaBUThL U3MeHeHUd B Perforce. KomaHza
git p4 submit mombITaeTcd cosgaTh HOBBIe Perforce peBHsHHU /I BCeX KOMMHUTOB B Git MeXXnay
p4/master W master. E& 3amycKk OTKpoeT Ball JIOOUMBIM pefakTop C MIPUMEPHO TaKUM
COZIeP>KUMBIM:
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# A Perforce Change Specification.

#

# Change: The change number. 'new' on a new changelist.

# Date: The date this specification was last modified.

# Client: The client on which the changelist was created. Read-only.
# User: The user who created the changelist.

# Status: Either 'pending' or 'submitted'. Read-only.

# Type: Either 'public' or 'restricted'. Default is 'public'.

# Description: Comments about the changelist. Required.

# Jobs: What opened jobs are to be closed by this changelist.

# You may delete jobs from this list. (New changelists only.)
# Files: What opened files from the default changelist are to be added
# to this changelist. You may delete files from this list.

# (New changelists only.)

Change: new

Client: john_bens-mbp_8487
User: john

Status: new

Description:
Update link

Files:
//depot/www/1live/index.html # edit

B#H##EE git author ben@straub.cc does not match your p4 account.
k#Hi#is Use option --preserve-user to modify authorship.

wtt#et Variable git-p4.skipUserNameCheck hides this message.
R#H#is everything below this line is just the diff ######4

--- //depot/www/live/index.html 2014-08-31 18:26:05.000000000 0000
+++ /Users/ben/john_bens-mbp_8487/john_bens-mbp_8487/depot/www/1live/index.html  2014-
08-31 18:26:05.000000000 0000
@@ -60,7 +60,7 @@

</td>

<td valign=top>

Source and documentation for

-<a@ href="http://www.perforce.com/jam/jam.html">

+<a href="jam.html">

Jam/MR</a>,

a software build tool.

</td>

JTO IIpaKTHUUYeCKH Te >Ke JaHHble, YTO BBl YBUJENIU Obl, 3allyCTUB p4 submit, 3a HMCKIIOUeHHEM
HEeCKOJIbKHUX CTPOK B KOHIIe, JIF00€3HO BCTaBJIEHHBIX it-p4. git-p4 crapaercsa yuuTeiBaTh Git 1
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Perforce HacTPOMKH Korjja HY>KHO IIPeJI0OCTaBUTh UM4 /TSI KOMMHUTA, HO B HEKOTOPHIX CIydasiX Bbl
3aXOTUTe U3MEeHUTH ero. Harmpumep, eciu KOMMHUT B Git OBLT CO3/jaH 4eI0BEKOM, Y KOTOPOTO HET
Perforce akkayHTa, BBl BCE paBHO 3aX0THTe C/[eJIaTh aBTOPOM KOMMHUTA €ro, a He ce0sl.

git-p4 BcTaBMII coO6IeHMe U3 KoMMUTa Git B cofep>kuMoe Habopa usMmeHeHui Perforce, Tak 4To
BCE UTO HaM OCTaéTcs cJieJlaTh — 3TO /IBaKJbl COXPAaHUTDb U 3aKPHITh pefaKTop (110 0JHOMY pasy
Ha KaK/[[pIlf KOMMHT). B pe3ysibTaTe MBI II0JIy9UM TaKOM BBIBOJ;

$ git p4 submit
Perforce checkout for depot path //depot/www/live/ located at /Users/ben/john_bens-
mbp_8487/john_bens-mbp_8487/depot/www/1ive/
Synchronizing p4 checkout...
. - file(s) up-to-date.
Applying dbac45b Update 1link
//depot/www/1live/index.html#4 - opened for edit
Change 12143 created with 1 open file(s).
Submitting change 12143.
Locking 1 files ...
edit //depot/www/live/index.html#5
Change 12143 submitted.
Applying 9065ecba Change page title
//depot/www/1live/index.html#5 - opened for edit
Change 12144 created with 1 open file(s).
Submitting change 12144.
Locking 1 files ...
edit //depot/www/live/index.html#6
Change 12144 submitted.
All commits applied!
Performing incremental import into refs/remotes/p4/master git branch
Depot paths: //depot/www/live/
Import destination: refs/remotes/p4/master
Importing revision 12144 (100%)
Rebasing the current branch onto remotes/p4/master
First, rewinding head to replay your work on top of it...
$ git log --oneline --all --graph --decorate
775a46f (HEAD, p4/master, p4/HEAD, master) Change page title
05f1ade Update link
75¢d059 Update copyright
70eaf78 Initial import of //depot/www/live/ from the state at revision #head

*

E

BRIIJIAAUT TaK, CJIOBHO MBI TOJIBKO YUTO BBIITOJIHUINU g'lt push, YTO Ha CaMOM Jiejie OYeHb OJIM3KO K
TOMY, UTO ITPOM3OIILJIO.

ObpaTuTe BHUMaHHeE, UTO BO BpeMs 3ITOrO IIpoljecca KaKAbl KOMMHUT B Git mpeBpaiaercsa B
OTZeJIbHBIM Habop u3MeHeHUU Perforce; ecu Bbl XOTUTe CJIEIIUTh UX BOEJUHO, Bbl MOYKeTe
cesiaTh 3TO C IIOMOIBI0 MHTEPAaKTUBHOIO IIepeH0oCa KOMMMUTOB 10 BBIIIOJIHEHUd git p4 submit.
Emé oguH Ba’KHBIM MOMeHT: SHA-1 Xellli KOMMHTOB, IIpeBpPAIlléHHBIX B HabOpbhl U3MeHeHUN
Perforce U3MeHMJINCH: 3TO IIPOMU3OIILJIO U3-3a TOTO, UTO git-p4 J06aBUJ CTPOKY B KOHEL] KaK0I0
COOOIIeHUS:
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$ git log -1

commit 775a46f630d8b46535fc9983cf3ebebb9aa5b3145
Author: John Doe <john@example.com>

Date:  Sun Aug 31 10:31:44 2014 -0800

Change page title

[git-p4: depot-paths = "//depot/www/live/": change = 12144]

YTo IPOU30UAET ecaU BBl IONPOOYyeTe OTIPAaBUTh KOMMMUT-CIUSHHe? [laBaiiTe IIOIpoGyeMm.
JIOIIyCTHM, MBI UMeeM TaKyI0 UCTOPHUIO:

$ git log --oneline --all --graph --decorate

* 3be6fd8 (HEAD, master) Correct email address

*  1dcbf21 Merge remote-tracking branch 'p4/master’
I\

| * c4689fc (p4/master, p4/HEAD) Grammar fix

* | cbacd@a Table borders: yes please

* | b4959b6 Trademark

|/

775a46f Change page title

05f1ade Update link

75¢d059 Update copyright

70eaf78 Initial import of //depot/www/live/ from the state at revision #head

* % X %

Hcropus B Git pasonutack ¢ Perforce Ha KoMMHUT 775346f. B Git MBI UMeeM JjBa JIOIIOJTHUTEJILHEIE
KOMMMUTA, 3aTeM CJIHMgHHe C coCcTossHHeM Perforce, saTeM emjé ofMH KOMMHUT. MBI cobupaemMmcs
OTIIPaBHUTH 3Ty UCTOPHIO B Perforce. /laBaiiTe IIOCMOTPHUM, UTO IIPOU30M/IET:

$ git p4 submit -n
Perforce checkout for depot path //depot/www/live/ located at /Users/ben/john_bens-
mbp_8487/john_bens-mbp_8487/depot/www/1live/
Would synchronize p4 checkout in /Users/ben/john_bens-mbp_8487/john_bens-
mbp_8487/depot/www/1live/
Would apply

b4959b6 Trademark

cbacd@a Table borders: yes please

3be6fd8 Correct email address

dsar -n — 3TO COKpallfeHHWe g --dry-run, KOTOPBIM, B CBOI0 OUepedb, IIBITAETCS BbIBECTHU
pesyJIbTaT BBIIIOJHEHUS OTIIPaBKH, KaK eCId OBl OTIIpaBKa Ha CaMOM Jiejie IIPOU30IIIa. B aTOM
cy4dae, II0X0’Ke MBI CO3[IafiM TPHU peBU3UHU B Perforce, 110 0fHOM /IS KaXK[ 0 He SBJISIOIIENCS
CIUAHWEM KOMMHTa B Git. 3By4UT JIOTUYHO, JaBauTe IIOCMOTPHUM UYTO IIPOM3OHIET Ha CaMOM
nejie:
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$ git p4 submit

[]

git log --oneline --all --graph --decorate

dadbd89 (HEAD, p4/master, p4/HEAD, master) Correct email address
1b79a80 Table borders: yes please

0097235 Trademark

c4689fc Grammar fix

775a46f Change page title

05f1ade Update link

75¢d059 Update copyright

70eaf78 Initial import of //depot/www/live/ from the state at revision #head

* 0% X X X X X % B

Hcropus crasa JIMHEHMHOM, CJI0OBHO MBI IIepeMeCTU/IM HM3MeHEHWs Ilepell OTIIPaBKOM (UTO Ha
CcaMOM Jiejle W IIPOM3O0IIIO0). ITO O3HayaeT, UYTO BBl MOKeTe CBOOOJHO CO3/iaBaTh BeTKH B Git,
paboTaTh B HUX, CIMBaTh UX, He 6054Ch, UTO Ballla UCTOPH CTaHeT HecoBMecTHMa ¢ Perforce. Eciin
BBl MOJKeTe IlepeMeCTUTh U3MeHeHUs, Bbl MOYKeTe OTIIPaBUTh UX Ha Perforce cepsep.

BeTBi1eHHue

Ecsiu B BareM Perforce mpoekTe HeCKOJIBKO BETOK, He IepesKUBamTe: git-p4 MOKeT OpraHHM30BaTh
paboTy ¢ HUMH, He CJIOKHee, UeM C OOBIUYHBIMH Git BeTkamu. IIpexamosiookuM, Bamr Perforce
PeIlo3UTOPUH UMeeT CIeAYIOIIYI0 CTPYKTYPY:

//depot
L—— project

F—— main

L—— dev

Taxxe IIpeAIToJIOKHUM, UTO BETKA dev HaCTpoeHa CiIe [yIOIIM 06p8.30MZ

//depot/project/main/... //depot/project/dev/...

91 t—p4 MOKET aBTOMAaTHU4YECKH PaCIIO3HATh 3Ty CUTyallUI0 X BBEIIIOJTHUTH HY>KHBIE ,Z[eﬁCTBHHZ
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$ git p4 clone --detect-branches //depot/project@all
Importing from //depot/project@all into project
Initialized empty Git repository in /private/tmp/project/.git/
Importing revision 20 (50%)
Importing new branch project/dev

Resuming with change 20
Importing revision 22 (100%)
Updated branches: main dev
$ cd project; git log --oneline --all --graph --decorate
* eae/7ae (HEAD, p4/master, p4/HEAD, master) main
| * 10d55fb (p4/project/dev) dev
| * a43cfae Populate //depot/project/main/... //depot/project/dev/....
|/
* 2b83451 Project init

O6paTuTe BHMMaHUe Ha "@all" B IyTH; OHa TOBOPHUT git-p4 KJIOHMPOBATH HE TOJIBbKO I10CJIEHIOI0
PEBU3HIO /I YKa3aHHOIO CybJepeBa, HO BCe PeBU3HH, 3aTparvBamllye yKasaHHBIe IIYTH. ITO
O6JIMDKe K OPUTMHAJIBLHOM KOHIIEIIIIUU KJIOHUpPOBaHUA B Git, HO ecsid Bbl paboTaeTe ¢ 60JIbIINM
PeIlo3UTOpPUEM, 3TO MOXKET 3aHATH HEKOTOPOe BpeMs.

dyar --detect-branches ykaseiBaeT git-p4 HCIIOJIB30BaTh HACTPOMKHU BeTOoK Perforce masa
oTobpakeHUs Ha Git BeTku. Ecim >Ke TaKuUX HacTpoek Ha Perforce cepBepe HeT (4TO BIIOJIHE
KOppeKTHO [uig Perforce), BBl MoKeTe Mo)KeTe YyKasaTb HX ¢it-p4 BpPyYHYIO, IIOJIyYUB
aHaJIOTUYHBIN pe3yJIbTar:

$ git init project

Initialized empty Git repository in /tmp/project/.git/
$ cd project

$ git config git-p4.branchList main:dev

$ git clone --detect-branches //depot/project@all .

3aaB KOHQUI'YpAITMOHHBIN ItapaMmeTp git-p4.branchlist paBHBIM main:dev MBI yKasaau git-p4,
4T0 "main” ¥ "dev" — 3TO BETKH, ¥ UTO BTOPasd sBJIAETCS I0TOMKOM IIepBOM.

Ecoin MBI Temephb BBINOJHUM git checkout -b dev p4/project/dev m 3aduxcupyeM B BeTKe dev
HeKOTOpble M3MeHeHUsd, git-p4 Oy[eT AOCTaTOYHO CMBIILIEHBIM, YTOOBI [OrajaThCsd, B KaKylO
BeTKy OTIIPABJIAThL HM3MeHEeHHUs IIPU BBIIIOJIHeHHH git p4 submit. K coxaneHuro, git-p4 He
II03BOJIIET UCII0JIb30BAaTh HECKOJILKO BETOK B IIOBEPXHOCTHBIX KOIIMAX PEIIO3UTOPHUEB; €CIU Y BaC
eCcTb OOJIBIIIOM IIPOEKT K BBl XOTHUTe paboraTh 6oJjiee yeM B OJHOM BeTKe, BaM IIPUIETCSA
BBIIIOJIHATE git p4 clone [Ig KaXK 0 BeTKH, B KOTOPYIO BBl XOTHUTE OTIIPABJIATH U3MeHeHUs.

JI1s1 co3maHUs M MHTeTpaIluH BEeTOK BaM HY’KHO Oy/eT HCII0JB30BaTh Perforce kymeHT. git-p4
MO’KET TOJIbKO 3a6WpaTh M3MeHeHUs U3 Perforce M OTIIPaBJATH JTMHEHHYI UCTOPHI0 0O6pPAaTHO.
Ecyi BRI TIPOU3BEIETe CIIUSHUE IBYX BETOK B Git 1 oTIIpaBUTe M3MeHeHUs B Perforce, coxpaHsITCS
JIUIITb TaHHBbIe 06 U3MeHeHUH QaiioB, Bce MeTaJJaHHbIEe 06 MCXOMHBIX BETKaX, YUaCTBYIOIIUX B
UHTETPAIy, 6yAyT ITOTEPSHEL.
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3axsrouenue no Git u Perforce

git-p4 mo3BOJIAET UCIIOIB30BATH Git /111 paboThl ¢ Perforce 1 oH A0CTaTOYHO XOpOII B 3TOM. Tem
He MeHee, He CTOUT 3a0bIBaTh, YTO UCTOYHUKOM JaHHBIX IIO-IIpekHeMy ocTaéTrcsa Perforce, a Git
UCII0JIb3YeTCs JIUIIb 151 JIOKaJIbHOU paboThl. ByibTe 0CTOPOKHBI C ITybIuKaryed Git KOMMUTOB:
€CJIM Y BacC eCTh YAAJIEHHBIN PEIIO3UTOPUM, KOTOPHIN UCII0Ib3YIOT APYIHe JIIOAHU, He IIyOJIUKYITe B
HEM KOMMUTHI, He OTIIpaBjeHHbIe Ha Perforce cepsep.

Ecim BBl XOTUTe CBOOOAHO cMmemuBaTh Git u Perforce g KOHTpOJISI BepCUii, YrOBOpHUTE
agMUHUCTpaToOpa ycTaHOBUTH Git Fusion — oH mo3BosseT HCIOIb30BaTh Git B KadecTBe
IIOJIHOITeHHOT0 KIreHTa /i1 Perforce cepBepa.

Git u TFS

Git HabupaeT IONYJISIPHOCTE cpegu Windows-pa3paboTUUKOB U eCJIU Bbl OJJUH U3 HUX, TO BeJIUKa
BEPOSITHOCTH 4YTO BBl MHOJb30BajuCch Microsoft Team Foundation Server (TFS). TFS — 3aTto
KOMILJIEKCHOe pellleHHe, BKIIOYarolllee B cebsd CUCTeMy OTCIeKMBaHUe OILIMOOK, CUCTEMY Y4éTa
paboyero BpeMeHHU, pellleHUus LI IOAJepP)KKU Scrum MeTOAO0JIOTUH, HHCTPYMEHTHI [JI
IIPOBe/leHUs MHCIIEKIIUU KOoJla U COOCTBEHHO CUCTeMy KOHTPOJII BepCUil. 37ieCh eCTh HebOoJIbIas
nyraHuria: TFS — 3To cepBep, IOANep KUBAIOIINUI yIIpaBJIeHHe BepCUsIMH KaK C IIOMOIIbH Git,
TakK U ¢ noMolrbio co6ctBeHHOM CKB — TFVC (Team Foundation Version Control). IToggep>kka Git
nosiBuiiack B TFS 0THOCUTeIBHO HelaBHO (HaunHas ¢ 2013-i1 BepcuM), TaK 4TO KOT/A UAET peub 00
yIIpaBJIeHUH BepcUsIMU B 60Jlee paHHUX Bepcusx TFS, umeercsd B Bugy umeHHo TFVC.

Ecii BBl OKasauch B KoMaHe, paborarireir ¢ TFVC, HO XOoTUTe HCHOJIb30BaTh Git masa
yIIpaBJIeHUS BEPCUAMHU, €CTh IIPOEKT, CIIOCOOHBIN BaM IIOMOUYb.

HHcTpyMeHTHI 114 pa6oTsl ¢ TFVC

Ha camoMm freste, maske aBa mpoekra: git-tf mgit-tfs.

git-tfs (pacmososkuBiuiica 1o aapecy https://github.com/git-tfs/git-tfs) manucan Ha .NET u (Ha
MOMEHT HallMCaHUWd 3TOU KHUIHU) paboTaeT ToJabK0 Ha Windows. OH ucrionb3yeT .NET IIpUBSI3KHU
11 6ubsimoreku libgit2 mis pa6oThl ¢ Git pelro3UTOPUSIMU; 3TO OUYeHb rubkas U 3pdeKTUBHASA
O6u6/IMOTeKa, II03BOJIAIOIAs BBIIOJHATH MHOXKECTBO HHU3KOYPOBHEBBIX oOllepaliuidi ¢ Git
periosutopueM. Ho libgit2 He IIOJHOCTBIO TOKpHIBaeT QYHKIIMOHAJABHOCTH Git, TaK 4YTO B
HEeKOTOPBIX ciIy4dadx git-tfs BeI3bIBaeT KOHCOJILHBIN KIUEHT Git, UTO fjejlaeT ero BO3MOKHOCTH 110
paboTe C PeloSUTOPUSIMU IIpaKTHUeCKH 6e3rpaHUYHBIMU. Iloanepskka TFVC Takke BIledaTssieT
CBOEM IIOJIHOTOH, Belb git-tfs mcmosb3yeT "pomuabie" .NET-c6opku Visual Studio ajsa paboTsl C
cepBepoM. I 3To He 03Ha4aeT, YTO BaM HYy>KeH OyZeT JOCTYI K 3TUM coopkaM! /[0CTaTOUHO JIUIIb
YCTaHOBUTHL CBeXXyl Bepcuro Visual Studio (1ro6yro, HaumHasg ¢ 2010-i1, Bxurouasg EXpress,
HaunHada ¢ 2012-11) uiIM KOMIUIEKT CpeZCcTB paspaboTku ajd Visual Studio (Visual Studio SDK).

git-tf (ero Mmo)xHO HauTH Ha https://gittf.codeplex.com) HamKcaH Ha Java U ero MO>KHO 3aIlyCTUTh
IIpaKTUYeCKHU Ha JII000M KoMIibloTepe. OH B3auMoZeUCcTBYeT ¢ Git r1ocpeacTBOM 6U6IM0TEKH JGit
(JVM-ummieMeHTanus Git), 4TO TeopeTUYeCKHU O3HayaeT OTCYTCTBHUE KaKUX-IUO0 OrpaHUUYeHUe
pu pab6ote c¢ Git. K coxkaneHuto, noggep>kka TFVC He Tak IIoyiHa, Kak y git-tfs: Hampumep, He
IIO/I1ep>KUBAKOTCSL BETKU.

UTak, Y Ka’>XZ10T0 U3 ABYX IIPOEKTOB €CTh CUJIbHBIE 1 ciabple CTOPOHEBI U CyIIIeCTBYIOT CUTYaIllH, B

414


https://github.com/git-tfs/git-tfs
https://gittf.codeplex.com

KOTOPBIX OAUH OKa’KeTCs IIPeAIIOUYTUTE/IbHEee APYroro. B aToil KHUTre Mbl BKpaTIie PacCMOTPUM
KaKIbIi U3 HUX.

Ecsu BBl XO0TUTe OIIPO60BaTh IIpUMephl U3 KHUTH, BaM IIOHAJ00UTCS TOCTYII K
TFVC penosurtopuro. OHU [IOCTAaTOYHO PeEIKO BCTPEUaroTCI Ha IIPOCTOpax

NOTE HNHTepHeTa, BO3MOJXKHO, BaM IIPUAETCA CO3MATh PEMO3UTOPHN caMUM. MorkeM
II0COBETOBaTh HCIIOJL30BaTh Codeplex (https://www.codeplex.com) mum Visual
Studio Online (http://www.visualstudio.com).

Hauasio paGoThr: git-tf

Kak ¥ B GOJIBIITMHCTBE JPYTHUX IIPUMEPOB, IIEPBHIM /IeJIOM MBI KJIOHUPYeM PeIlo3uTOPUH. BOT Kak
9TO BBIIJIITUT C UCIIOJIL30BaHUEM git-tf:

$ git tf clone https://tfs.codeplex.com:443/tfs/TFS13 $/myproject/Main project_git

[lepBbiti apryMeHT — 3T0 URL TFVC KoJU1eKITMH, BTOPOU IIpe[CTaBJisIeT COO0IM CTPOKY BUAA
$/project/branch, u TpeTHU — 3TO NYTh K JIOKaJIbHOMY Git pello3UTOpHI0, KOTOPHIY Oy/eT co3taH
(TpeTHi IIapaMeTp OIIIHMOHaJIeH). git-tf mogmepXuBaeT 04HOBpeMeHHYI0 Pab0Ty TOJIBKO C OJHOMU
BeTKOM; eCJId BBl XOTHUTe paboraTh ¢ pasHeIMH TFVC BeTKaMH, BaM IIOTpeOyeTCsT HeCKOJIBKO
KOITUH PeIlO3UTOPHS.

IIpuBeéHHAs BRIIIIe KOMaH/ia CO34aEéT OOBIKHOBEHHBIN Git peIl03SUTOPUM:

$ cd project_git
$ git log --all --oneline --decorate
512e75a (HEAD, tag: TFS_C35190, origin_tfs/tfs, master) Checkin message

JTO TaK HasbIBaeMas NO08epPXHOCMHAA KOIIMS, UTO O3Ha4aeT, YTO B HeW eCThb TOJIbKO II0CJIeHSSA
peBu3sud npoekra. TFVC He IpefycMaTpUBaeT HaJIMYMA II0JTHOM KOIIMM PEIIOSUTOPHA Ha KaKA0M
KJIMEeHTe, TaK 4YTo git-tf 110 ymMosuaHMI0 CKayMBaeT JIUIIb II0CJEeJHIOI0 PEeBU3HI0, YTO HAMHOIO
OBICTpEe.

Ecii Bbl HUKy/Ia He TOPOIIUTECh, MOKHO BbhIKaYaTh M IOJHYI0 HCTOPHUIO IIPOEKTAa, HUCIIOJIb3YS
OIIITUIO --deep:
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$ git tf clone https://tfs.codeplex.com:443/tfs/TFS13 $/myproject/Main \
project_git --deep

Username: domain\user

Password:

Connecting to TFS...

Cloning $/myproject into /tmp/project_git: 100%, done.

Cloned 4 changesets. Cloned last changeset 35190 as d44b17a

$ cd project_git

$ git log --all --oneline --decorate

d44b17a (HEAD, tag: TFS_(C35190, origin_tfs/tfs, master) Goodbye

126aa7b (tag: TFS_(C35189)

8f77431 (tag: TFS_(35178) FIRST

0745325 (tag: TFS_(35177) Created team project folder $/tfvctest via the \
Team Project Creation Wizard

O6paThTe BHUMaHUe Ha MeTKH Tuna 1FS_(35189; aTo moMoraeT mpoaccoruupoBaTh Git KOMMUTHI
¢ HabopaMmu usMeHeHHUM TFVC. 3To o4eHb yJOOHO, IIOTOMY YTO BBl MOXKeTe Y3HAaTb, KaKuhe U3
KOMMUTOB acCOIMUpPOBaHbl co ciuenkoM B TFVC ¢ mOMOIBI0 IIPOCTOM KOMaHABL. IJTO He
06s13aTeJIbHOE II0BefieHUe (Bbl MOYKeTe BBIKJIIOUUTH €ro, BbI3BaB git config git-tf.tag false) —
git-tf 1 Tak XpaHUT cooTBeTCcTBUA B daiiire .git/qgit-tf.

Hauasio paGoThI: git-tfs

KiioHupoBaHue B git-tfs cierka owimuaeTcs. B3IsTHUTe-Ka:

PS> git tfs clone --with-branches \
https://username.visualstudio.com/DefaultCollection \
$/project/Trunk project_git

Initialized empty Git repository in C:/Users/ben/project_git/.git/

C15 = b75dalabalffb359d00e85c52acb261e4586b0c9

(16 = c403405f4989d7332¢c3c119e79021cb2104cedda

Tfs branches found:

- $/tfvc-test/featureA

The name of the local branch will be : featureA

C17 = d202b53f67bde32171d5078968c644e562f1c439

(18 = 44cd729d8df868a8be20438fdeeefb961958b674

O6paTuTe BHUMaHMe Ha ¢Jar --with-branches.

git-tfs ymeer comocraBiaTh BeTKH TFVC ¢ BeTkaMu B Git ¥ 3TOT ¢Jiar TOBOPUT eMy 3aBeCTH II0
JIOKasbHOM Git-BeTKe I Kakpoi BeTKHM B TFVC. KpaliHe peKOMeHyeTCsd MCIIOJIb30BaTh 3Ty
OIIITHIO, eCJIU BBl MCII0JIb30BaIk BeTKU B TFS. Ho oHa He cpaboraeT 1yig Bepcuii TFS Hrpke 2010-1:
70 3TOTO pejiv3a "BeTKH" OBLIM IIPOCTO AHUPEKTOPHUSAMH U git-tfs HeclmocobeH OTIMYUTHL UX OT
OOBIYHBIX JUPEKTOPUI.

JlaBaiiTe IIOCMOTPHUM Ha IT0JIYYHUBIIUKICSA PEIIOSUTOPHUII:
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PS> git log --oneline --graph --decorate --all
* 44cd729 (tfs/featureA, featureA) Goodbye

* d202b53 Branched from $/tfvc-test/Trunk

* 403405 (HEAD, tfs/default, master) Hello

* b75dala New project

PS> git log -1

commit c403405f4989d73a2c3¢c119e79021cb2104ced4da
Author: Ben Straub <ben@straub.cc>

Date:  Fri Aug 1 03:41:59 2014 +0000

Hello

git-tfs-id:
[https://username.visualstudio.com/DefaultCollection]$/myproject/Trunk;C16

BuguM [Be JIOKasIbHble BeTKHM — master U featureA — IIpepcTaBJIgOIie COOTBETCTBEHHO
OCHOBHYI0 BeTKy paspaboTtku (Trunk B TFVC) u gouepHmoio BeTKy featureA B TFVC. Taxkike BBI
MO’KeTe BUJIETD, UTO "yHaJIEHHBIN perosuTopuii” tfs nMmeer aBe CChIIKU — default u featureA —
COOTBeTCTByIOIIMe TeM >ke BeTKaM B TFVC. git-tfs Takke HasbiBaeT BeTKy C KOTOPOM BBI
HHUIIAHUPOBAJIN KonupoBaHue tfs/default, MMeHa OCTaJbHBIX BETOK COOTBETCTBYIOT TAKOBBIM B
TFVC.

Emé omHa crosinasg BHHUMaHHe Belllb: CTPOKHU git-tfs-id: B COOOIeHHMSIX KOMMHTOB. git-tfs
HUCII0JIb3yeT UX BMECTO METOK JIJIs1 COIIOCTaBJIeHUS HabopoB n3MeHeHUN u3 TFVC 1 KOMMUTOB B
Git. Kak pesyJsbTaT, Ballld KOMMUTEI OyAyT UMeTh pasjanyHble SHA-1 Xellln 0 U 110CjIe OTIIPaBKU B
TFVC.

Pa6ouwuii mponecc c git-tf[s]

He3aBHCHUMO OT TOTO, KaKOM KOHKPETHBIN MHCTPYMeHT 51 paboThl ¢ TFVC BHI
HUCIOJIb3yeTe, BaM CJIe[yeT 3aZjaTh HEKOTOpble KOHQUIypaIlMOHHBIE IIapaMeTphl
IUIs 130esKaHUs IIpo6JIeM.

NOTE

$ git config set --local core.ignorecase=true
$ git config set --local core.autocrlf=false

O4eBUHO, II0CJIe KIOHUPOBaHUA IIPOeKTa BaM 3axouyeTcs nopaborats Hag HUM. Ho B TFVC u TFS
eCTh HeCKOJIbKO 0CO6€HHOCTEeH, OCIOKHAIOIINX paboyuii IIporiecc:

1. dyukumoHasbHble BeTKU (feature branches), He mpezncraBieHHsle Ha TFVC cepBepe
I00aBJISIIOT CJIOXKHOCTHU. BCcé m3-3a Toro, yto TFVC MMeeT cOBepIIEeHHO IPYTYI0 KOHIIEIIIHI0
BeTBJIeHU, HexKetH Git.

2. ITomHuTe, yTo TFVC m03BOJIAET I10JIb30BaTe/sIM 3allpeTUTh HM3MeHeHUs ¢aioB APYyrUMU
II0JIb30BaTe/JsIMH. PasymMmeeTcs, 3TO He IIOMelllaeT BaM HM3MEHHUTL HX B JIOKaJbHOM
PEeIo3UTOPHH, HO BBl He CMOJKeTe OTIIPaBUTh 3TU U3MeHeHUs Ha TFVC cepBep II0Ka He OyzeT
CHST 3alIIpeT.
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3. B TFS cy1iecTByeT MOHATHE "KypHUpPyeMbIX' HabOpOB U3MEHEHHI; 3TO O3HAYaeT, UTO IIPerKie
yeM HU3MeHeHUs OyAyT IIPUHATHL CepBepPOM, OHHU [OJ/DKHBI YCIIEITHO IPOUTHU ¢asbl COOPKU U
TeCTUPOBAHUA. IIpU 3TOM UCII0/Ib3yeTCd QYHKITMOHAJIBbHOCTh "0TKJIaIbIBaHUSA USMEeHEHUN ", He
paccMaTpuBaeMblii HaMU B JeTajsdX. Bbl MoO)KeTe BpPYYHYH 3MYJIHPOBATh II0/00HOE
noBefleHHe B git-tf, a git-tfs mpemocTaBisieT cnermanbHy0 KoMaHAy checkintool, crtoco6HY0
paboTaThk C "KypUpyeMbIMU" HabopaMU U3MeHEHUH.

JIJI1 KpaTKOCTU MBI PacCMOTPUM 37eCh IIPOCTOM ClleHapuii paboThl, M36erarluil OIUCaHHbIX
0CO6EHHOCTEMN.

Pa6ouwuii mpouecc B git-tf

[IpeAIIoI0KUM, BBl IIpOJieslajli HeKylo paboTy, 3apUKCHUPOBaJIN HECKOJIHLKO M3MeHEeHUU B BeTKe
master ¥ TOTOBBI II0/IeJIUTHCS Pe3yJIbTaTOM. BOT KakK BHIIIIAUT Git pello3uTOpHUI:

$ git log --oneline --graph --decorate --all

4178382 (HEAD, master) update code

9df2ae3 update readme

d44b17a (tag: TFS_C35190, origin_tfs/tfs) Goodbye

126aa7b (tag: TFS_C35189)

8f77431 (tag: TFS_C35178) FIRST

0745a25 (tag: TFS_C35177) Created team project folder $/tfvctest via the \
Team Project Creation Wizard

* 0% X X X X

MBI XOTHUM B34TH CJIEIIOK Ha MOMeHT KoMMmuTa 4178382 u oTiipaBUTh ero Ha TFVC cepsBep. Ho i
HayaJla /laBaiTe IIpOBEpPUM HaJIMule HapaboTOK OT APYIUX YIeHOB KOMaH/bI:

$ git tf fetch

Username: domain\user

Password:

Connecting to TFS...

Fetching $/myproject at latest changeset: 100%, done.

Downloaded changeset 35320 as commit 8ef06a8. Updated FETCH_HEAD.

$ git log --oneline --graph --decorate --all

* 8ef06a8 (tag: TFS_(35320, origin_tfs/tfs) just some text

| * 4178382 (HEAD, master) update code

| * 9df2ae3 update readme

|/

* d44b17a (tag: TFS_C35190) Goodbye

126aa7b (tag: TFS_C35189)

8f77431 (tag: TFS_(35178) FIRST

0745a25 (tag: TFS_(35177) Created team project folder $/tfvctest via the \
Team Project Creation Wizard

* % X

IToxoxke, BbI paboTaeTe Haj, IIPOEKTOM He B OJMHOUKY. cTopHs pasonuiach. Git 04eHb XOpOII B
TaKUX CUTyaluaX, HO B ciiydae TFVC ecTs fBa IIyTH:

1. Kak mosib3oBaTesib Git, BB, HABEpPHSIKA, 3aX0UTe CO3aTh KOMMUT-CIUSHUE (B KOHI[e-KOHIIOB
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HUMEeHHO TakK mocryraet git pull). B git-tf ecTh crmernmanbHass KoMaHaa Ajd 9Toro: git tf pull.
Ho momuuTte, uto TFVC cepBep MBICIUT HECKOJIBbKO WHAaYe, U eCjId BBl OTIIPABUTE KOMMUT-
CIMsHUe, Ballla UCTOPUS CTaHeT BBIVIAZETH I10-PasHOMY €O CTOPOHBI Git 1 TFVC, 4yTo MoKeT
IIPUBECTHU K IIyTaHUIle. X0Ts, eC/IU BBl XOTUTE OTIIPaBUTh BCe U3MEHEHUsI OJJTHUM HabopoM, 3TO
CaMBbIH JIETKUH CII0C00.

2. IlepeHOC KOMMMTOB C/iejlaeT HCTOPHUIO0 JIMHEMHOM, a 3HAYUT MBI CMO’KEM COIIOCTaBUTh
KaxpoMy Git-koMmMuTy Habop usMeHeHUui B TFVC. MBI peKOMeH[yeM HCII0JIb30BaTh UMEHHO
9TOT c10c06 Kak HauboJstee TUOKUM. B git-tf 1t aToro ciy>kut komanza git tf pull --rebase.

BBIGOp 3a BaMU. MEI xe mocienyem COOCTBEHHBIM COBETAM:

$ git rebase FETCH_HEAD

First, rewinding head to replay your work on top of it...

Applying: update readme

Applying: update code

$ git log --oneline --graph --decorate --all

5a0e25e (HEAD, master) update code

beb3eb5 update readme

8ef06a8 (tag: TFS_C35320, origin_tfs/tfs) just some text

d44b17a (tag: TFS_C35190) Goodbye

126aa7b (tag: TFS_C35189)

8f77431 (tag: TFS_C35178) FIRST

0745a25 (tag: TFS_(35177) Created team project folder $/tfvctest via the \
Team Project Creation Wizard

* 0% X %k X X %

Temmeppr BCE roTOBO K OTIpaBKe AaHHBIX Ha TFVC cepBep. git-tf IipemgocraBiiseT BaM BBIOOD:
cobpaTh BCe MU3MeHEeHUs BOeINHO U ClesIaTh W3 HUX OJMH Habop u3MeHeHU (onus --shallow, I1o
YMOJITYaHUI0 BKJIIOUEHHAs), WIN CO3/aTh OTAEIbHBINM Hab0p U3SMeHeHU! I KaKL0oro KOMMUTa B
Git (orug --deep). B 9TOM IIprMepe MBI CO3/IaJUM OJUH Hab0p U3MeHEeHUU:

$ git tf checkin -m 'Updating readme and code'

Username: domain\user

Password:

Connecting to TFS...

Checking in to $/myproject: 100%, done.

Checked commit 5a@e25e in as changeset 35348

$ git log --oneline --graph --decorate --all

5a0e25e (HEAD, tag: TFS_C35348, origin_tfs/tfs, master) update code

beb3eb5 update readme

8ef06a8 (tag: TFS_C35320) just some text

d44b17a (tag: TFS_(C35190) Goodbye

126aa7b (tag: TFS_(C35189)

8f77431 (tag: TFS_C35178) FIRST

0745a25 (tag: TFS_(35177) Created team project folder $/tfvctest via the \
Team Project Creation Wizard

EE R S G T

[TossBuIack HoBasg MeTKa TFS_(35348, ykaseiBaroiiiad Ha To, 4T0 TFVC coXpaHUII CIeTIOK COCTOSIHUSA
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5ale25e 1o 3TUM HUeHTUPUKATOpOoM. ObOpalllaeM Ballle BHUMaHUe, UTO He KaKAblli KOMMUT B Git
umeet aHasor B TFVC; HaripuMep beb3eb5 He mpefcTaBieH Ha cepBepe.

Taxoi1 BOT pabouuii mmporiecc. U eIfé HeCKOJIbKO Ba>KHBIX MOMEHTOB:

* Her BeToK. git-tf ymeer co3gaBaTh Git-pellO3SUTOPUM, COOTBETCTBYIOIHE eNWHCTBEHHOMU
BeTke B TFVC.

» JlesiiTech HapaboTKaMu Jin60 yepe3 TFVC-cepBep, 160 yepes Git-cepBep, He UCIIOIb3YHTEe UX
OlHOBpeMeHHO. PasHble git-tf KJIOHBI ofHOro M TOro >xe TFVC-pelosuTopyus MOIYT UMEThb
pasinuuHbie SHA-1 Xelly, 4To CyJIUT HeCKOHYaeMYyI0 TOJIOBHYIO 60JIb.

* Ecsu Bair pabouuii IIpoIfecc BRICTPOEH TaKKUM 06pa3oM, UTO BHI JIeJINTeCh Hapab0oTKaMH uepes

Git ¥ JIUIIb IeprUogUYecKH CUHXpoHU3UpyeTech ¢ TFVC, He Hcrionb3yuTe 6ojiee ogHOro Git
PeIo3uTOpHs.

Pa6ouwnii mpouecc B git-tfs

JlaBaiTe IIpO6GEKUMCS II0 TOMY JKe CIleHapuio B git-tfs. BoT HOBble KOMMUTBI B BeTKe master B
HameM Git pelrosuTopuu:

PS> git log --oneline --graph --all --decorate
* c3bd3ae (HEAD, master) update code

* d85e5a2 update readme

| * 44cd729 (tfs/featureA, featureA) Goodbye

| * d202b53 Branched from $/tfvc-test/Trunk

|/

* c403405 (tfs/default) Hello

* b75dala New project

IIpoBepuM, YTO YCIIeIU clleJIaTh ApyTHe:

PS> git tfs fetch

(19 = aea74a0313de0a391940c999e51¢c5¢15¢381d91d
PS> git log --all --oneline --graph --decorate
* 3ea’/4al (tfs/default) update documentation

| * c3bd3ae (HEAD, master) update code

| * d85e5a2 update readme

|/

| * 44cd729 (tfs/featureA, featureA) Goodbye

| * d202b53 Branched from $/tfvc-test/Trunk

|/

* 403405 Hello

* b75dala New project

[Toka MblI pab6oTanu, B TFVC HOSBUINCEH CBE)KHE U3MEHEeHMs, COOTBETCTBYIOIIIE KOMMUTY aea’4a0,
U yranéHHas BeTKa tfs/default mepesBuHyach.

Kak u B cirydae ¢ git-tf, y Hac ecTh [Ba IyTH pelIeHUsI 3TOM ITPO6IIEMBI:
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1. HepeMECTI/ITB H3MEHEHU U CliejIaTb UCTOPHUIO JIMHEMHOMU.

2. HpOI/IBBeCTI/I CJIMIHHE, COXPAaHUB UCTOPHUYECKYIO IOCTOBEPHOCTSD.

MBI XO0THM, 4TOOBI KaKJOMy KOMMUTY B Git cooTBeTCTBOBaJI Habop usmMeHeHU! B TFVC, Tak 4TO
MBI OyZieM IlepeMelaTh USMeHeHHU U [ieJIaTh UCTOPHIO JIMHEMHOM.

PS> git rebase tfs/default

First, rewinding head to replay your work on top of it...
Applying: update readme

Applying: update code

PS> git log --all --oneline --graph --decorate
* 10a75ac (HEAD, master) update code

* Scecd4ab update readme

* 3ea74ad (tfs/default) update documentation

| * 44cd729 (tfs/featureA, featureA) Goodbye

| * d202b53 Branched from $/tfvc-test/Trunk

|/

* 403405 Hello

* b75dala New project

Temmeppr MBI TOTOBBI OTIIPAaBUTH HAlllkd HapaboTku Ha TFVC cepsep. [yI1 3TOIr0 MBI MCII0JIb3yeM
KOMaHAy rcheckin, KoTopas coIocTaBJisieT KaXKIoMy KOMMUTY B Git HOBBIM Hab0p M3MeHeHUU B
TFVC (xomaHpa checkin co3gasia 661 TOJIBKO OJUH Hab0p U3MeHeHUH, IIPUMEPHO KakK OIIUA squash
IIpU UHTEePAaKTUBHOM IIepeMeIleHUH U3MeHeHUN).
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PS> git tfs rcheckin
Working with tfs remote: default
Fetching changes from TFS to minimize possibility of late conflict...
Starting checkin of 5cec4ab4 'update readme'’
add README.md
(20 = 71a5ddce274c19f8fdc322b4f165d93d89121017
Done with 5cec4ab4b213¢354341f66c80cd650ab98dcfled, rebasing tail onto new TFS-
commit...
Rebase done successfully.
Starting checkin of b1bf@f99 'update code'
edit .git\tfs\default\workspace\ConsoleApplication1/ConsoleApplication1/Program.cs
(21 = ff@4e7c35dfbe6a8f94e782bf5e0031cee8d103b
Done with b1bf@f9977b2d48bad611ed4ad3d3738df@5eadd, rebasing tail onto new TFS-
commit...
Rebase done successfully.
No more to rcheckin.
PS> git log --all --oneline --graph --decorate
* ff@4e7c (HEAD, tfs/default, master) update code
* 71a5ddc update readme
* 3ea’/4al update documentation
| * 44cd729 (tfs/featureA, featureA) Goodbye
| * d202b53 Branched from $/tfvc-test/Trunk
|/
* 403405 Hello
* b75dala New project

ObpaTuTe BHHMaHHWe, KakK IIOCJe KaKaou yzauHod peBusun Ha TFVC cepBepe git-tfs
IepeMeljaeT OCTaBIIMeCd K OTIpaBKe H3MeHEHHs Ha BHOBb CO3JaHHble KOMMMUTBHL IJTO
He0o0X0IUMO, ITIOTOMY UTO git-tfs mob6asisieT cTpoKy git-tfs-id K cooOIIeHUAM KOMMUTOB, MEHSI,
TaKuM o6pasoMm, ux SHA-1 Xemm. JTO 3alIaHUPOBAaHHOE II0BeJleHMe W BaM He 0 YeM
6eCIIOKOUTHCS, IIPOCTO IIOMHUTEe 06 3TOM, 0COOEHHO eCJIN BBl IyOJIMKyeTe 3TU KOMMMUTHI I7ie-TU60

elre.

V TFS e11é MHOTO KO3BIpeli B pyKaBe, TUIIa KYpUpPyeMbIX HaO0pOB U3MeHeHUN, IPUBSI3KU PEBU3UHU
K 3aZjladyaM, MHCIIeKIIU Ko/la U IIpodee. BO3MOXXHO, KOMY-TO IIOKaKeTCs CJI0’KHOM paboTa ¢ STUMU
BO3MOJKHOCTSIMH Yepe3 KOMaH/[HYI CTpoKy. K cuacThio, B git-tfs Bel Mo)KeTe HCIIOJIb30BaTh
rpaduyecKyr0 YyTHUINTY:

PS> git tfs checkintool
PS> git tfs ct

BrIDIIAAUT OHA IIPUMEPHO TakK:
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Check In - Source Files - Workspace: git-tfs-b78bc5c1-b54a-4b5a-bdc2-9ce590b048f8 = = “

EEE @92 @

Source Files || Comment:
' Read it again]
v
Work ltems || Name | Change | Folder
) | README.md edit C:\Users\IEUser\Source'git-tfs-test\project_gith.git\tfs\default\workspace
Check-in
Motes
&)
Policy
Warnings
Conflicts

Check In | Cancel

PucyHok 148. I'paguueckan ymuauma git-tfs.

OHa moKa’keTcd 3HAKOMOU 1 I1ojib3oBaTesier TFS, IOTOMyY 4YTO 3TO TOT »Ke CaMBbIi [HAJIOT, UTO
BhBI3BIBaeTcsd u3 Visual Studio.

Taxoke git-tfs mo3BosgeT ynpaBiadaTh BeTKaMu B TFVC u3 Git perosutopusi. HaripuMmep, cosmaguM
HOBYIO BETKY:

PS> git tfs branch $/tfvc-test/featureBee

The name of the local branch will be : featureBee
(26 = 1d54865c397608c004a2cadce’/296f5edc22a7e5
PS> git log --oneline --graph --decorate --all

* 1d54865 (tfs/featureBee) Creation branch $/myproject/featureBee
* ff04e7c (HEAD, tfs/default, master) update code
* 71a5ddc update readme

* 3ea74a0 update documentation

| * 44cd729 (tfs/featureA, featureA) Goodbye

| * d202b53 Branched from $/tfvc-test/Trunk

|/

* ¢403405 Hello

* b75dala New project

Cospmanue BeTkd B TFVC 03HauaeT co3jaHue HOBOM pPeBHU3HH, C KOTOPOM M CTapTyeT BeTKa, B Git
9TO BBIIVIAAUT KaK ouepenHas QuKcarud usMeHeHUM. O6paTUTe BHUMaHUe, 4To git-tfs co3mas
yoanéHHy BeTKy tfs/featureBee, HO ykasaTesb HEAD Bcé emfé HaxoauTca Ha BeTKe master. Eciu
BBl XOTHUTe IIPOA0J/DKATh paboTy B HOBOM BeTKe, BaM HY>KHO 6asvpoBaTh HOBBLle U3MeHEeHUs Ha
kommurte 1d54865, co3maB HauMHAas ¢ HeE HOBYIO BETKY.
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3axsTrouenue 1o Git u TFS

git-tf m git-tfs — omIMyHBle MHCTPYMeHTHI M1 B3auMogerictBusa ¢ TFVC cepBepoM. OHU
II03BOJISIIOT MCIIOJIB30BaTh IIpenMyliecTBa Git Ayt pabOThI B JIOKaJILHOM PEIIO3UTOPUH, u3beras
IIOCTOSHHBIX B3aUMOJIeHCTBUM C IleHTpaJabHBIM TFVC cepBepoM. 3TO yIIpolljaeT Ballly KU3Hb, HO
He 3acTaBJIgeT BalllUX KOJUIEr TakyKe IlepeXofuTh Ha Git. Ecaiu BbI paboraete 11og Windows (4To
BIIOJIHE BEPOSITHO, pa3 YK BBl ucnosb3yere TFS), Torma git-tfs Oymer Hambosiee pasyMHBIM
BBIOOPOM, TaK KakK ero QyHKIIMOHAJIbHOCTh HauboJiee II0JITHA; HO €CJIM BBl HCIIOJIb3yeTe APYIYIO
mwratopMy, BaM IIPUIETCS UCII0JIb30BaTh 60Jiee orpaHUUeHHbIHN git-tf. Kak U ¢ 60JIbIIMHCTBOM
OPYTUX OIIMCHIBAEMBIX B 3TOM IVIaBe HHCTPYMEHTOB, BaM CJleflyeT BbIOpaTh €JUHCTBEHHBIN
"MCTOYHMK IIpaBAbl": Bbl Oy/leTe MeJUThCd HapaboTKaMu Jnb6o yepes Git, 60 yepes TFVC, HO
HUKaK He yepe3 00e CUCTEMEI Cpasy.

Murpanusa Ha Git

Ecyii y Bac y»Ke ecTh KojjoBasi 6a3a B ipyrodi CKB, HO BBl pellllJIM HauaThb HUCII0JIb30BaTh Git, Bam
HeoOXO[UMO TaK WM HHaue IIepeHecTH MUTIpaI[Ui0 IpoeKTa. B 3ToM pasfese OIHMCAHBI
HEKOTOpBIe CYIIEeCTBYIOIIME BapHMaHTHI HMIIOPTA [JIsI PACIPOCTPAHEHHBIX CHCTEM, a 3aTeM
II0Ka3aHo, KaK paspabaThiBaTh COGCTBEHHBIe HeCTaH/AApTHBIE BapHaHTHl UMIIOPTA. BEI y3HaeTe,
KaK HWMIIOPTUPOBATh JaHHbIe W3 HEKOTOPBHIX PacIpoCTpaHEHHBIX HpodeccroHabHBIX CKB.
[IOCKOJIbKY OHH HCIIOJB3YIOTCI OOJBIIMHCTBOM pa3paboTUYMKOB, s HHUX JIeTKO HaWTH
KaueCTBEHHbIe MHCTPYMEHTHI MUTPAITHH.

Subversion

Ec/ii BBl YHTaIM IPeABLIYITHI pas/iesl IIpo UCI0JIb30BaHue git svn, BBI yoKe JOJDKHBI 3HATh, KaK
HUCII0JIb30BaTh KOMaHAy git svn clone 4TO6GBI CKJIOHHUpPOBATH Subversion perosutopuil. Ilocie
9TOr0 BBl MOJKeTe IIpeKpaTHUTh MCII0Jb30BaTh Subversion u IepedTu Ha Git. Cpasy >Ke Iiocie
KJIOHUPOBAHUS BaM OYZeT AOCTYIIHAs BCS UCTOPUS PEIO3UTOPHS, XOTS caM IIPOIlecc IoJIydeHUs
KOIIMHY MOJKET 3aTSIHYThCS.

B 106aBOK K 3TOMy UMIIOPTHUPOBaHUeE He HeabHO, TaK YTO Bbl, BO3MO’KHO, 3aX0TUTe CZeJaTh ero
KaK MO’KHO 06o0Jiee IpaBUJIBLHO C IIEPBOM MOIBITKU. U IepBas IpobsieMa — 3TO UHPoOpMaIUs 06
aBTopcTBe. B Subversion Ha KajkIoro ydyacTHHKa pabouero Ipoliecca 3aBe[EH II0JIb30BaTellb,
“HpopMaIyd o I10JIb30BaTesle COXpaHsIeTCs BMeCTe C KaK/I0M peBU3Hel. B IipeabiyieM paszeie
BBl MOIJIM BHUJIETH I10JIb30BaTeJIs schacon B HEKOTOPHIX MeCTaX, TUIIa BBIBO/Aa KOMaHAbI blame Wau
git svn log. Eciii BBl XOTUTE BHUETH IO0APOOHYI HHopmanurw 06 aBTOpcTBe B Git, BaMm
norpebyeTcs 3aJaTh COOTBETCTBHE MeXKAy IIOJIb30BaTeasMU Subversion u aBTopamMu B Git.
CospariTe ¢paiiui users.txt co ciegyrOIUM COePKUMBIM:

schacon = Scott Chacon <schacon@geemail.com>
selse = Someo Nelse <selse@geemail.com>

YTOoG6BI ITOIYIUTH CIIMCOK UMEH I10JIb30BaTesIelt B SVN, BHITIOJTHUTE CIeyIollee:
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$ svn log --xml | grep author | sort -u | \
perl -pe "s/.*>(.*?)<.*/$1 = /'

JdTa KoMaHja reHepupyeT XML mOKyMeHT, OCTaBJIsIeT TOJIbKO CTPOYKHU C aBTOpPaMH, U30aBisAeTcs
0T Ay6/IMKaTOB, a 3aTeM obpesaeT XML-Teru. (OueBHHO, OHA cpaboTaeT TOJILKO Ha KOMIIbIOTEpax
C YCTAaHOBJIEHHBIMHU (grep, sort u perl.) Bel MoJkeTe HallpaBUThL BBIBOJ, 3TOH KOMaHZLI B ¢ai
users.txt, a 3aTeM IIpocTo JomHucaTh Git aBTOPOB B KaXKI0H CTPOKe.

3aTeM BBl MOKeTe IlepefaTh 3TOT ¢aia git svn, 4TOO6BI TOT MOT IIPOACCOITMHUPOBATH aBTOPOB.
Taxxe BBl MO)KeTe yKasaThb git svn He BKJIIOUYaThb MeTajaHHBIe, OOBIYHO BCTaBJIsIeMble B
coo0IIeHrusd KOMMUTOB, ItepefiaB ¢Jiar --no-metadata komaHzaMm clone um init. UToro, kKomaHzaa
import MpUMeT BULL:

$ git svn clone http://my-project.googlecode.com/svn/ \
--authors-file=users.txt --no-metadata -s my_project

Temepb y Bac 6y7eT KpacuBasi Kormus Subversion penno3uTopus B AUPEKTOPUU my_project. BmecTo
KOMMMUTOB THIIa

commit 37efa680e8473b615de9801a935944215428a35a
Author: schacon <schacon@4c93b258-373f-11de-be@5-5f7a86268029>
Date:  Sun May 3 00:12:22 2009 +0000

fixed install - go to trunk

git-svn-id: https://my-project.googlecode.com/svn/trunk@94 4c93b258-373f-11de-
be05-5f7386268029

BBI ITOJTYUHTE CJIEYIOIIEe:

commit 03a8785f44c8eabcdb0e8834b7c8ebc469be2ff2
Author: Scott Chacon <schacon@geemail.com>
Date:  Sun May 3 00:12:22 2009 +0000

fixed install - go to trunk

Temmepb He TOJIBKO IOJIe C MHPOpMAIUerl 06 aBTOPCTBE BBIIVIIAUT JIydllle, HO U git-svn-id He
MO30JIUT IJIa3a.

Taxoxke BaM ciiefyeT HEMHOIO "BBIYHMCTHUTBL" PEIIO3SUTOPHUM Cpasy IIoCJe HMMIIOpTa. Bo-IIepBEIX,
clefyeT yAAJUTh HeHY)KHbIe CCBUIKH, yCTaHaBJIWBaeMble git svn. BHauase mepeMeCcTUM MeTKH,
4TOOBI OHU JIeWCTBUTEJIbHO CTaJId MeTKaMH, a He CTPaHHBIMM YAa/IéHHBIMU BeTKaMHM, a 3aTeM
yZAaJIUM OCTa/IbHOE, C/ieJIaB BCe BeTKH JIOKaJIbHBIMH.

YT0oOEkI IIepeMeCTHUTh METKU, BBIIIOJTHHUTE CJIEAYIOIIHEe KOMaH/bI:
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$ cp -Rf .git/refs/remotes/origin/tags/* .git/refs/tags/
$ rm -Rf .git/refs/remotes/origin/tags

OHUu OepyT BCe ynaJIEHHble BETKH, HauyWHaBIIHecd C remotes/origin/tags/ ¥ [mesar0T U3 HUX
HaCTOosII[He JIeTKOBeCHbIe METKH.

Jlajiee, cheyafiTe ocTajJbHBIE BEeTKH, HaUHHAIOIIHecs ¢ refs/remotes, JIOKaJbHBIMH, BBIITOJTHHB
CJIeyIoIee:

$ cp -Rf .git/refs/remotes/* .git/refs/heads/
$ rm -Rf .git/refs/remotes

Teriepp Bce BeTKM U MeTKH u3 Subversion cranmu HacToamuMmu Git BeTKaMH W MeTKaMH
COOTBeTCTBeHHO. [locefHee, YTO HY)KHO CZieJlaThb — 3TO A06aBUTH Ball Git cepBep B KaudecTBe
YIaJIéHHOTO PEIlO3UTOPUS WU 3aJUTh JAaHHble Ha Hero. BoT mpuMep nobasieHUs ymaaéHHOIO
PEeno3UTOpPHUS:

$ git remote add origin git@my-git-server:myrepository.git

Tak KaK BbI XOTHUTE OTIIPAaBUTH BCe Ballld BE€TKH U METKH, BBIIIOJIUTE 3TO:

$ git push origin --all

HakoHeI1, Bce Balllkd BETKHU U MeTKU IlepeHeceHbI Ha Git cepBep U 06J1ar0posKeHb!!

Mercurial

H3-3a Toro uto Mercurial u Git o6agar0T IMOX0KeM MOZeIbI0 BEeTBJIEHHUS, a TaK)Ke H3-3a TOr0 UYTO
Git HeCKOJIBKO 60Jiee TUOOK, IIepeHOoC perio3uTopus u3 Mercurial B Git JOBOJIBHO IIPOCT; MOYKeTe
UCII0JIb30BaTh UHCTPYMEHT hg-fast-export, KOTOpbIIA MOKHO HAaUTH 3/1€Ch:

$ git clone http://repo.or.cz/r/fast-export.git /tmp/fast-export

[IepBBIM /IeJIOM HY>KHO IIOJIYYUTH ITOJTHYI0 KOTIUI0 HHTepecytoIero Mercurial perosutopus:

$ hg clone <remote repo URL> /tmp/hg-repo

CileyroIM I1aTOM CO3/IauM ¢aiijl COOTBETCTBUSI aBTOPOB. Mercurial MeHee CTPOT K JaHHBIM 00
aBTOPCTBE KOMMMTOB, TaK UTO IPUAETCA CJIeTKa HaBeCTH IOPSAL0K. BOT OAHOCTPOUHUK [y1d bash,
KOTOPBIU CreHePUPYyeT 3ar0TOBKY:
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$ cd /tmp/hg-repo
$ hg log | grep user: | sort | uniq | sed 's/user: *//' > ../authors

[IpOMIET HECKOJIBKO CEKyHJ, B 3aBUCHMOCTH OT pasMepa Pemo3uTOpUs, U BBl IIOJIyuuTe (am
/tmp/authors co cieLyrOIUM COLeP>KUMBIM:

bob

bob@localhost

bob <bob@company.com>

bob jones <bob <AT> company <DOT> com>
Bob Jones <bob@company.com>

Joe Smith <joe@company.com>

B mpumepe BhIIle, OUH U TOT >Ke 4esioBeK (B06) BHOCMJI M3MeHeHUs HOJ] MSIThI0 Pa3IUYHBIMU
UMeHaMH, JIUIIb OJJHO U3 KOTOPHIX IPaBUJILHOE, a OTHO U BOBCEe He COOTBETCTBYeT ¢popMaTty Git.
hg-fast-export 1o3BoJIgeT GBICTPO UCIIPABUTHL CUTYAITUI0, 106aBUB ={new name and email address}
K Ka)KJ[0M CTPOKe, KOTOPYI0 Mbl XOTUM U3MEHUTh; UTOOBI OCTaBUTh UMS KaK eCTh, IIPOCTO y/AAIUTe
HY>KHBbIe CTPOKH. Eciiu >ke Bce MMeHa BBIIVISIIST XOPOIIIO, 3TOT ¢aiiyl U BOBCce He IOTpebyeTcs. B
HaIlleM IpUMepe Mbl XOTUM UYTOOBI JaHHbIE BHIIJIS/E/HN TaK:

bob=Bob Jones <bob@company.com>

bob@localhost=Bob Jones <bob@company.com>

bob jones <bob <AT> company <DOT> com>=Bob Jones <bob@company.com>
bob <bob@company.com>=Bob Jones <bob@company.com>

3aTeM HY’KHO c03aTh Git perro3uTOprUH U 3aIyCTUTD IKCIIOPT:

$ git init /tmp/converted
$ cd /tmp/converted
$ /tmp/fast-export/hg-fast-export.sh -r /tmp/hg-repo -A /tmp/authors

djar -r ykaselBaeT Ha IIOfJIe)KalllUi KOHBepTaliuu Mercurial pemosuropuii, a ¢iar -A 3ajgaéT
dailyl C COOTBETCTBUSAMU MeKAy aBTOpaMu. CKpHUIIT IIpoberaeTcs II0 HabopaM H3MeHEHUH
Mercurial u 1mpeobpadyer uX B cKpunT mjas fast-import B Git (MBI IIOroBOpUM 06 3TOM
HHCTPYMeHTe 4YyThb I103>Ke). [Iporjecc KOHBepTalluKd 3aMET HEKOTOpoe BpeMs (XO0TA U HAMHO20
MeHbIIle, YyeM IIpM KOHBEepTallMH II0 CeTH), a MBI II0OKa MOKeM HaOJIIoJaTh 3a II0JAPOOHBIM
BBIBO/IOM B KOHCOJIH:
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$ /tmp/fast-export/hg-fast-export.sh -r /tmp/hg-repo -A /tmp/authors

Loaded 4 authors

master: Exporting full revision 1/22208 with 13/0/0 added/changed/removed files
master: Exporting simple delta revision 2/22208 with 1/1/@ added/changed/removed files
master: Exporting simple delta revision 3/22208 with 0/1/@0 added/changed/removed files
o=

master: Exporting simple delta revision 22206/22208 with 0/4/0 added/changed/removed
files

master: Exporting simple delta revision 22207/22208 with 0/2/0 added/changed/removed
files

master: Exporting thorough delta revision 22208/22208 with 3/213/0
added/changed/removed files

Exporting tag [0.4c] at [hg r9] [qit :10]

Exporting tag [0.4d] at [hg r16] [git :17]

[]

Exporting tag [3.1-rc] at [hg r21926] [git :21927]

Exporting tag [3.1] at [hg r21973] [git :21974]

Issued 22315 commands

git-fast-import statistics:

Alloc'd objects: 120000
Total objects: 115032 ( 208171 duplicates )

blobs : 40504 ( 205320 duplicates 26117 deltas of 39602
attempts)

trees : 52320 ( 2851 duplicates 47467 deltas of 47599
attempts)

commits: 22208 ( 0 duplicates 0 deltas of 0
attempts)

tags 0 ( 0 duplicates 0 deltas of 0
attempts)
Total branches: 109 ( 2 loads )

marks: 1048576 ( 22208 unique )

atoms: 1952
Memory total: 7860 KiB

pools: 2235 KiB

objects: 5625 KiB
pack_report: getpagesize() = 4096
pack_report: core.packedGitWindowSize = 1073741824
pack_report: core.packedGitLimit = 8589934592
pack_report: pack_used_ctr = 90430
pack_report: pack_mmap_calls = 46771
pack_report: pack_open_windows = 1/ 1

pack_report: pack_mapped 340852700 / 340852700

$ git shortlog -sn
369 Bob Jones
365 Joe Smith
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Bot, co6cTtBeHHO, U BCE. Bce Mercurial MeTkH 6bLIM IIpeo6pasoBaHbl B MeTKH Git, a BeTKH U
3aKJIaJKU — B BeTKU Git. Temepb MOKHO OTIIPAaBUTh PEIIO3UTOPHUM Ha HOBBIU Git cepBep:

$ git remote add origin git@my-git-server:myrepository.git
$ git push origin --all

Bazaar

Bazaar sto /ICKB oueHb II0XOkasg Ha Git, I103TOMy pPemO3UTOpUM Bazaar JOCTaTOYHO JIETKO
CKOHBEPTHUPOBaTh B PelO3UTOpUM Git. /11 3TOr0 BaM HeOOXOAMMO IOJKJIIOYUTHL ILJIaTHH bzr-
fastimport.

VcraHoBKa miaruHa bzr-fastimport

i UNIX mmogo6HBIX cucTeM U Windows mpoIrje/iypa YCTaHOBKH IJIaTUHA OTJIMYAeTCsa. B riepBoM
clydae, CaMbIH IIPOCTOM CIIOCOO 3TO YCTAHOBUTH ITakeT bzr-fastimport, BMecTe ¢ KOTOPBIM OyAyT
YCTaHOBJIEHBI BCE HEOOXOAUMBbIE 3aBUCUMOCTH.

Hampumep, 11 Debian ¥ moj00HBIX, c/leyeT BBIIIOJIHUTS:

$ sudo apt-get install bzr-fastimport

Ju11 RHEL BBEITIOJTHUTE CJIELVIOIYI0 KOMaHIY:

$ sudo yum install bzr-fastimport

/1151 Fedora, HauMHasi C BepCUU 22, HOBBIF MeHe/[>Kep ImakeToB dnf:

$ sudo dnf install bzr-fastimport

Eciix maket OTCYTCTBYET B PEIIO3UTOPHUH VI BAIIIETO I,I[I/ICTpI/I6}7TI/IB6[, TO BBI MOJKeTe YCTaHOBUTH
€T0 KaK IVIarvH, UCII0JIb3Ys C/IeAYIOIre KOMaH/IbI:

$ mkdir --parents ~/.bazaar/plugins # cospgacTt HeobxoauMble
OVPEKTOPUM ANA MiarnMHOB

$ cd ~/.bazaar/plugins

$ bzr branch 1p:bzr-fastimport fastimport # nmnopTupyeT nnaruH fastimport
$ cd fastimport

$ sudo python setup.py install --record=files.txt # ycTaHoBUT nnaruH

UTo65b! I1arvuH 3apaborasi, BaM IOHaxo6uTcd MoayJb Python fastimport. [IpoBepuTh Hamuuve U
YCTAaHOBUTH €0 MOXKHO C/IeyIOIUMU KOMaH/IaMU:
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$ python -c "import fastimport"
Traceback (most recent call last):

File "<string>", line 1, in <module>
ImportError: No module named fastimport
$ pip install fastimport

Ecoin Mopysb He[OCTyIeH, TO ero MOJKHO CKauaTh 10 azapecy https://pypipython.org/pypi/
fastimport/.

Bo BTOpoM ciayuae (B Windows), bzr-fastimport ycTaHaBiIMBaeTCs aBTOMaTUYeCKU IIpU
CTaHIAPTHOMN yCTaHOBKe (BCe raJIOUKW OTMeEeUEeHBI). B TaKOM ciiyuae TaJlbHEMINUX TeUCTBUU He
TpebyeTcs.

[Iporiecc uMmopTa Bazaar permo3uTOpPHs OTJIMUAETCS B 3aBUCHMOCTH OT TOTO O/THA BeTKa B BallleM
PEemo3UTOPUH MU HECKOIBKO.

IIpoekT ¢ 0AHOM BEeTKOM

BoiiuTe B JUPEKTOPUIO, COZIEPrKallyl0 Balll Bazaar pero3suTOpUl U NPOUHUIIMANIU3UPYyUTe Git
PeIlO3UTOPHUI:

$ cd /path/to/the/bzr/repository
$ git init

Terepb, IIPOCTO IKCIIOPTHUPYHTe CBOM Bazaar pemosUTOpuUil U CKOHBepPTHUpPyHTe ero B Git
PEeIl0SUTOPUH HCII0/Ib3Ys CAEeLYIOIYI0 KOMaH/Y:

$ bzr fast-export --plain . | git fast-import

B 3aBUCHUMOCTH OT pa3Mepa mpoekTa, Git perro3uTOpuii 6yZeT TOTOB Yepe3 HECKOIBKO CEKYH/T WJTH
MUHYT.

IIpoeKT ¢ OCHOBHOM M pabo4eil BeTKaMH

BBl Tak JKe MOJKeTe UMIIOPTHPOBaTh Bazaar pemo3UTOpPHUIl € HECKOJIbBKHMMHU BeTKaMMU.
[IpeII0/I0KUM, UTO B BallleM PeII03UTOPUU [IBE BETKHU: O/IHA SIBJISIETCSI OCHOBHOM BETKOM IIpOeKTa
(myProject.trunk), npyrag - pa6ouei (myProject.work).

$ 1s
myProject.trunk myProject.work

[IporHUIMAIM3UpPyHTe Git pero3UTOpUi U BOUUTE B €T0 AUPEKTOPHIO:
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$ git init git-repo
$ cd git-repo

NMmnoptupytiTe B Git 0CHOBHYIO BETKY C IIOMOII[bI0 KOMaH/IbL:

$ bzr fast-export --export-marks=../marks.bzr ../myProject.trunk | \
git fast-import --export-marks=../marks.git

HmmiopTupy#Te B Git pa6ouyro BETKY € IIOMOIIbI0 KOMaH/IbL:

$ bzr fast-export --marks=../marks.bzr --git-branch=work ../myProject.work | \
git fast-import --import-marks=../marks.git --export-marks=../marks.git

Temmepb, KoMaHa git branch mokajkeT BaMm JBe BeTKHU: master U work. IIpoBepbTe JIOTH UTOOBI
y6eaUTHCSI B OTCYTCTBUHU OILIIMOOK, II0CJIe 3TOr0 MOKHO YAAJATh ¢aiyibl marks.bzr mmarks.git.

CUHXpOHH3AHA HHAEKCA

BHe 3aBHCHMOCTH OT KOJMYeCTBa BETOK M BBIOPAHHOIO MeTOJa UMIIOPTA, HHIEKC He
cuHXpoHusupyetrcd ¢ HEAD, a IIpr UMIIOpTe HEeCKOJIBKUX BETOK - TaK ’Ke He CHUHXPOHU3UPYeTCS
paboyasi JUPEeKTOPUS. ITY CUTYAIHMI0 MOKHO JIETKO UCIIPAaBUTh CJIeYIOIer KOMaH/0:

$ git reset --hard HEAD

HrHopupoBaHue ¢aiioB us3 .bzrignore

Terepr fmaBaiiTe ITOCMOTPUM Ha ¢aiiyibl, KOTOPhIE CaefyeT UTHOPUPOBaTh. IlepBoe, UTO HYKHO
CeJIaTh - 9TO IleperMeHO0BaTh .bzrignore B .gitignore. Ectk ¢paiia .bzrignore COgep>XUT OAHY WIN
HECKOJIBKO CTPOK HaywmHarommxcsa ¢ "!!" man "RE:", Hy’>KHO MX U3MEHHUTH U, BO3MOXKHO, CO3aTh
HeCKOJIbKO GaMsIoB .gitignore, YTOOHI 3aCTaBUTh Git ITHOPUPOBATH TOYHO Te JKe $paibl, KOTOPhIe
UTHOPHUPYIOTCA Bazaar.

HaKOHeU,', COB,I[aI)'ITe KOMMMHIT CO BCEMHU USMEHEHUAIMHU, BHECEHHBIMHU BO BpEMS MUTPAITUN:

$ git mv .bzrignore .gitignore
$ # modify .gitignore if needed
$ git commit -am 'Migration from Bazaar to Git

OTnpaBKa peno3uTOpHs Ha cepBep

BoT u Bcé! Telteph BBl MO>KeTe OTIIPABUThH PeIIO3UTOPUI Ha cepBep B ero HOBBIH JJOM:
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$ git remote add origin git@my-git-server:mygitrepository.git
$ git push origin --all
$ git push origin --tags

Bamr Git perro3uTOpUii TOTOB K UCII0JIL30BaHUIO.

Perforce

Crenyromiel CUCTeMON W3 KOTOPOM MBI MMIIOPTHPYEM PeIllo3SUTOpHM cTaHeT Perforce. Brl yike
3HaeTe, UTO CyII[eCTBYeT JiBa cIriocoba moaApy>Xuth Git u Perforce: git-p4 u Git Fusion.

Perforce Git Fusion

Git Fusion pgesaeT Iiporjecc IepeHoca BIIOJIHe 6e300/1e3HEHHBIM. IIpOCTO HACTPOMNTE IIPOEKT,
COOTBETCTBUSA MeXKX/y I10/Ib30BaTe/JIIMU U BeTKH B KOHQUI'YPAIIMOHHOM (Qaiie Kak II0Ka3aHo B Git
Fusion ¥ KJIOHUPYUTE peIlo3UTOpPUM. B pesysbTaTe BbI IIOJIyYUTe HACTOAIIMM Git perosuTopuy,
KOTOPBIY, IIpU ’KeJIJaHWH, MO’KHO Cpasy >Ke OTIIpaBJIATbH Ha yAaléHHBIN Git cepBep. Bbl maske
MOJKeTe HCII0JIb30BaTh Perforce B kauecTBe TaKOBOTO.

Git-p4

git-p4 TaxKe MOXKHO HCIIOJIL30BaTh /I IlepeHOCa Pelo3UTOpHs. B KauecTBe IIpuMepa MBI
HMIIOPTHPYEM IIPOeKT "Jam" u3 IIy6JIMYHOTrO fero Perforce.

BHauaJjie Hy>KHO yKa3aTh aJipec Jello B IlepeMeHHOMN oOKpy>KeHus PAPORT.

$ export P4PORT=public.perforce.com:1666

JI19 [aJIbHEeMIUX 9KCIIEPUMEHTOB BaM IIOHAL006UTCa LOoCTyIl K Perforce memo. Mbl
NOTE HCII0JIb3yeM OOIIe0CTYIIHOe fello Ha public.perforce.com, HO BBl MOKeTe B3SITh
Jr060e pyroe, K KOTOPOMY Y Bac eCTh JOCTYIL

3amycTuTe KoMaHAy git p4 clone 4TOGBI UMIIOPTHUPOBATh HpPoeKT "Jam" c Perforce cepsepa,
IepefaB el IyTb K IIPOEKTY B [EeI0 U [AUPEKTOPUI0, B KOTOPYI XOTUTE HUMIIOPTHPOBATH
PEero3UTOPUN:

$ git-p4 clone //quest/perforce_software/jam@all p4import
Importing from //quest/perforce_software/jam@all into p4import
Initialized empty Git repository in /private/tmp/p4import/.qgit/
Import destination: refs/remotes/p4/master

Importing revision 9957 (100%)

KOHKpeTHO 3TOT IIPOEKT UMeET OHY BETKY, HO eCJIN OBl UX OBLII0O HECKOJIBKO, Bl OBI IIPOCTO MOIJIN
nepenatb ¢uar --detect-branches B git p4 clone. IlepeuuraiiTe paspgen BeTBiieHue g
oPOOHOCTEN.
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Ha maHHOM 3Talle PEeIo3UTOPHU ITOYUTH TOTOB. ECIM BBl 3aiifiéTe B AUPEKTOPHI0 pdimport u
BBITIOJTHUTE git 1og, BB YBUAUTE Pe3yabTaT:

$ git log -2

commit e5dal1c909e5db3036475419f6379f2c73710c4eb
Author: giles <giles@giles@perforce.com>

Date: Wed Feb 8 ©3:13:27 2012 -0800

Correction to line 355; change </UL> to </0L>.
[git-p4: depot-paths = "//public/jam/src/": change = 8068]

commit aa21359a0a135dda85ch0a7f7cf249e4f7b81d98
Author: kwirth <kwirth@perforce.com>
Date:  Tue Jul 7 01:35:51 2009 -0800

Fix spelling error on Jam doc page (cummulative -> cumulative).

[git-p4: depot-paths = "//public/jam/src/": change = 7304]

git-p4 ocTaBMJI UIEHTUQUKATOPHI B COOGIIEHUSIX BCeX KOMMUTOB. HUUero cTpairHoro HeT B TOM,
YTOOBI OCTAaBUTh BCE KaK €CTh, 0COOEHHO €CJTHM BBl 3aXOTHUTE COCJIATHCSI HAa HOMEDP PEBU3UH B
Perforce B 6ymyrieM. Ecyiu ke BbI XOTHTE yOpaTh 3TU CTPOKH, TeIlepb — IIPEXK/e UeM IIPUCTYIIATh
K paboTe C perno3UTopHeM — caMoe BpeMsl JIIg 3TOro. Bbl MOYKeTe HCIIONIb30BaTh git filter-
branch 4TO6BI yAAIUTE UAeHTUGUKATOPHI U3 BCEX COOBIIEeHUH 0OTHUM MaXOM:

$ git filter-branch --msg-filter 'sed -e "/M[git-p4:/d"’
Rewrite e5da1c909e5db3036475419f6379f2c73710c4eb (125/125)
Ref 'refs/heads/master' was rewritten

Eciii BBl ceiiyac BeIIONIHUTE git log, BBl yBUAUTE, UTO SHA-1 Xellli KOMMUTOB U3MEHUIUCH, a
CTPOKH git-p4 MCUe3IU U3 COOOIeHUN:

$ git log -2
commit b17341801ed838d977800a54a6f9b95750839b7
Author: giles <giles@giles@perforce.com>
Date: Wed Feb 8 ©3:13:27 2012 -0800

Correction to line 355; change </UL> to </0L>.
commit 3e68c2e26cd89cb983eb52c024ecdfbaldbb3fff
Author: kwirth <kwirth@perforce.com>

Date:  Tue Jul 7 01:35:51 2009 -0800

Fix spelling error on Jam doc page (cummulative -> cumulative).

Temepk Balll pelt03UTOPHUM TOTOB K OTIIpaBKe Ha Git cepsep.
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TES

Ecsiu BBI ntepexopuTe ¢ TFVC Ha Git, BaM 3axo4yeTcsd IIOJYYUTh KaK MOKHO 00Jiee TOUHYI0 KOIIHIO
periosuTopus. I109TOMY, HECMOTPS Ha TO, YTO MBI paccMaTpuBasiu git-tfs u git-tf B mpempigymux
pasgesax, 3mech MBI COCPeLOTOUYMMCS JIMINL Ha MCIO0JIb30BaHUM (it-tfs, IIOTOMy 4YTO 3TOT
UHCTPYMEHT IO/ lep>KUBaeT BeTKH, Yero HeT B git-tf.

NOTE JTO mopora B oguH KoHell. ITosyuyuBinuiica Git pelioSUTOPHUU HEBO3MOYKHO OyZeT
noakJIryuTh K TFVC.

ITepBEIM [eJIOM HY’KHO 33a4aThb COOTBETCTBUA MeKAy IIosib3oBaTeassMu. TFVC He ciaemur 3a

OaHHBIMH, COXpaHdeMBIMHU B II0JIe "aBTOP" HabOpoB M3MeHeHUU, Git )Ke 0XKHUaeT YBUJETb TaM

YeJIOBEKOIIOHATHOe HMMs MU afipec 3JIEKTPOHHOM IMOYTHL. BBl MO’KeTe IIOJIyYUTH CIIMCOK BCeX

aBTOPOB C IIOMOIIBI0 KOHCOJIBHOIO KJIHeHTa tf:

PS> tf history $/myproject -recursive > AUTHORS_TMP

JdTa KoMaHfa IIpoberaeTcs 110 BCEM PeBU3UAM IIPOeKTa U COXpaHsaeT MHPOPMAITUI0 0 HUX B paml
AUTHORS_TMP, 13 KOTOPOTO MBI BIIOCJIE[CTBUU BBITIHEM II0JIb30BaTesei (2-1 KoJIOHKa). OTKpouTe
9TOT Qaiyl U 3allOMHUTE HadaI0 U KOHeI| KOJIOHKU C II0JIb30BaTe/IIMH, a 3aTeM UCIIOJIb3yiTe
CJIeAyIONIYyI0 KoMaHAy (rmapamMeTp 11-20 — 3T0 U eCTh I'PaHUITBI KOJIOHKU C II0JIb30BaTEIIMN):

PS> cat AUTHORS_TMP | cut -b 11-20 | tail -n+3 | uniq | sort > AUTHORS

KomaHza cut ocTaBisgeT CUMBOJIBI ¢ 11-T0 110 20-1 U3 KaKaol cTpoku. KomaHza tail mpomyckaer
IIepBBIe /1BE CTPOKU C 3aroioBKOM U ASCII-art’om. PesysibTaT HampaBisgeTcs B KOMaHAY unig,
KOTOpas u3baBisieTcs OT AyOJIMKAaTOB, eé BBIBOJ, COPTHUPYeTCs U coxpaHsieTcs B ¢ariys AUTHORS.
Jlajiee HeoOXOQUMO ITOpaboTaTh pyKaMU: I TOro, 4ToObl git-tfs pacrmosHas 3amucyh B 3TOM
¢aiiyse, OHU JOJDKHBI UMeTh CJIeAYIOIUN GpopMar:

DOMAIN\username = User Name <email@address.com>

YacTe cjieBa OT 3HaKa paBeHcTBa — 3T0 Imose "User" m3 TFVC, a uvacTb clipaBa —
COOTBETCTBYIOIIIUI eMy aBTOp B Git.

Kak TOJIbKO 3TOT $aiiyl TOTOB, HEO6XOUMO C/leJIaTh ITOTHYI0 Konuio TFVC mpoekTa:

PS> git tfs clone --with-branches --authors=AUTHORS
https://username.visualstudio.com/DefaultCollection $/project/Trunk project_git

3aTeM BBI, BO3MO>KHO, 3aXOTUTe U30aBUTHCA OT CTPOUEK C git-tfs-id B cOOOIIIeHUIX KOMMUTOB.
Ciiepyroliagd KOMaH/zia cesiaeT 3To:

PS> git filter-branch -f --msg-filter 'sed "s/Agit-tfs-id:.*$//q9""' -- --all

434



OHa UCHOoJIb3yeT YTHINTY sed U3 ITaKeTa git-bash UTO6BI 3aMeHUTH BCe CTPOKY, HAUMHAIOIIUECS C
git-tfs-id: Ha mycThle, KoTOpbIe Git IPOUTHOPUPYET.

Terepb Bcé roTOBO. MOXKeTe 06aBUTh HOBBIM Ya/IéHHBIU PEeIl03SUTOPHUM, OTIIPAaBUTH U3MEHEeHUSA
B Hero U Ballla KOMaH/ia MOyKeT HauWHaTh paboTy c Git.

HMIIOpPT IPOU3BOJIHLHOI0 PENIO3UTOPHS

Ecu BBI IOJIB3yeTeCh KaKOM-IMOO0 APYrOM CHCTEeMOM KOHTPOJIA BepCUill, He IIepeuHrCIeHHOHU
BBIIIIE, BaM CJIelyeT IIOMCKaTh HHCTPYMEHT [UId UMIopTa B CeTH — KauveCTBEHHBIE pPeIleHUd
noctynHsl 1y1g CVS, Clear Case, Visual Source Safe u maske gupeKTOpHUU ¢ apxuBaMU. Eciiu BCE ke
CYLLIeCTBYIOIIIHE peIlleHWsI BaM He IIOJOIIIH, BBl II0JIb3yeTech MeHee u3BecTHOM CKB miu BaM
HY)KHO OOJIbIlIe KOHTPOJIA Haf IIPOIlecCOM HMMIIOpPTa — HCIOJB3yHTe git fast-import. 3rta
KOMaH/la 4uTaeT IIPOCThle HHCTPYKIIMU M3 II0TOKA BBOZA W 3allUChIBaeT AaHHBIe B Git. Co3gaTh
Git-06beKThl TaKHUM IIyTEM HaMHOIO IIPOIlle, yeM Yepe3 HU3KOYpPOBHeBble Git-KOMaHABI WU
IIBITasiCh BOCCO3/aTh UX BPY4YHYIO (0O6paTUTech K Git U3HyTpHU 3a JeTaaaMu). TaKUM 06pasoM, BbI
MOJKeTe HaIlMcaThb HeOOJIBIIOM CKPHIIT, CUMUTBHIBAIOIIHUMA HY)KHYI0 HHQOPMAILAI K3 Balllero
XPaHUJIHINA U BBIBOAAINUN HHCTPYKIIMHM B CTaHJAPTHBIM IIOTOK BBIBOJA. 3aT€M BBEI MOXKETe
3allyCTUTH 3Ty IIPOrpaMMy U I1epefiaThb €€ BEIBOJ IIPIMUKOM B git fast-import.

A9 [eMOHCTpallMy, MBI C BaMH HAaIIHIIeM IIPOCTOM CKPHUIT A UMIIOpTa. IIpeAIio/Io’KuM, BBI
paboTaeTe B JUPEKTOPHHU current M IepHOSUYECKH CO3[aéTe pe3epBHBIE KOIIUH B JUPEKTOPHUAX
BHUza back_YYYY_MM_DD, m XoTHUTe IlepeHeCcTH HaHHBIe B Git. CTpyKTypa AHUPEKTOPUI BBIIJIAAUT
10 060HBIM 06pa3soM:

$ 1s /opt/import_from
back 2014 _01_02
back_2014_01_04
back_2014_01_14
back_2014_02_03
current

UTO06B! YCIIEIITHO UMIIOPTHUPOBATh PEIIO3UTOPUM, JaBalTe BCIOMHUM, KakK Git XpaHUT JaHHEIE.
Kak BBl HaBepHOe IIOMHHTe, Git II0 CyTH IIpefCcTaBjigeT COO0M CBSI3aHHBIM CIIMCOK PEBU3UY,
KaKasg U3 KOTOPBIX yKasbIBaeT Ha CJIEIIOK COCTOAHMU. Bcé uTo OT Bac TpebyeTcs, 3TO yKasaThb
fast-import'y Ha pgaHHBIe [J19 CO3JaHUS CJIEIIKOB U IIOPAAO0K HX IIpUMeHeHUs. HTak, MBI
IpobeXUMCsl 110 BCeM CJIeIIKaM, CO3JaJUuM KOMMHUT JJIsI KaKAOr0 U3 HUX U CBSOKeM KaKIbIU
HOBBIUA KOMMUT C ITPEBbIAYIIHM.

Kak u B pasgesne An Example Git-Enforced Policy, MbI iposieszaeM 3To Ha Ruby, II0TOMY 4TO 3TO MBI
JIIOOMM 3TOT SA3BIK M €r0 IIOHAThb. BBl MOJKeTe HCII0JIb30BaTh JIIOOOM OPYTOM SI3BIK — BCE 4YTO
TpeOyeTcsl, 3TO BBIBECTH HY)KHYI0 HMHQOPMAIlMI0 B CTaHJApTHBIM IIOTOK BBIBOZA. Eciu BEI
paboTaete Ha Windows, 6yibTe 0C060 OCTOPOKHBIMU C IIepeBOiaMU CTPOK: fast-import oxkupaer
JIMIIb CHMBOJIBI IIepeBojia CTpoKU (LF), HO He Bo3BpaT KapeTKd + ItepeBof cTpoku (CRLF), xak
IIPUHATO B Windows.

JUIs Hadajla 3adiéM B HCXOJHYI IUPEKTOPUI0 U OIPeJesUM IIOATUPEKTOPHUH, COjeprKallie
COCTOSIHUSI IIPOeKTa B pas3Hble MOMEHTHI BpPeMeHHU, KOTOpble OyAyT HCIOJH30BAHBI [JI
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IIOCTPOEHHSA COOTBETCTBYIOIIHMX KOMMHMTOB. Bor Hooqepé,uHo IIoceTuTe KaXAyH0 H3 HHX H
BBITIOJTHUTE KOMaH/IbI, HeO6XO,I[I/IMBIe [JId SKCIIOpTa. HpI/IMepHO TaK:

last_mark = nil

# loop through the directories
Dir.chdir(ARGV[@]) do
Dir.glob("*").each do |dir|
next if File.file?(dir)

# move into the target directory
Dir.chdir(dir) do
last_mark = print_export(dir, last_mark)
end
end
end

BeI BeITosTHsIeTe QyHKITHIO print_export BHYTpH KayK[oM AupeKTOpHH. OHA IIpHHUMaeT Ha BXOJ,
TeKYILYI0 AUPEKTOPHUIO U pPe3ysbTaT IIPeJbIAYINero BbI30Ba U II0MedaeT TEKYIIYI0 JUPEeKTOPHIO,
BO3Bpallas JaHHble I II0CIeAYI0IINX BEI30BOB; TAKMM 00pa3oM CBS3bIBasg KOMMHUTEI. [IoMeTKH
HCII0JIb3YIOTCS I CBSI3HM KOMMHUTOB BMecTe. MTak, IIepBBIM JleJIOM HY>KHO CTeHEPHUPOBAaTh METKY
I10 IUPEKTOPHH:

mark = convert_dir_to_mark(dir)

CospaiM MacCHUB JUPEKTOPHUM U HUCII0/Ib3yeM UHEKC JUPEKTOPUU B HEM KaK MeTKY; 3TO Y00HO,
BeJlb MeTKa [J0JDKHA OBITH I1eJIbIM YHC/I0M. MBI HallkcaIu TaKoM KOJ:

$marks = []
def convert_dir_to_mark(dir)
if !$marks.include?(dir)
$marks << dir
end
($marks.index(dir) + 1).to_s
end

Teneps, KOTa Y HAC eCTh IIeJIOUMCIeHHas: MeTKa I KOMMHUTA, Hy)KHa /laTa. Y Hac OHa XpPaHUTCS
B UMEHHU IUPEKTOPUH, IPUAETCS TocTaTh e€ oTTyza. Ciieyrolas CTpoKa B print_export:

date = convert _dir_to_date(dir)

where convert_dir_to_date is defined as
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def convert_dir_to_date(dir)

if dir == 'current'
return Time.now().to_i
else
dir = dir.gsub('back_", '")

(year, month, day) = dir.split('_")
return Time.local(year, month, day).to_i
end
end

ITOT KOJ, BEPHET IIeJIOYUCIEHHOe IIpe/iCTaBJIeHMe AaThl I KasKI0U TUPeKTOpUU. U mmocae Hu
KyCO4eK MO3auKH: aBTOP U3MeHeHUM. ITO 3HaUeHHUe >KECTKO 3aZjlaHo B IJI00aJIbHOU IlepeMeHHOU:

$author = 'John Doe <john@example.com>'

Termeps BCE TOTOBO [JId BBIBOJA HY>KHOM fast-import'y mHQopMaruu. HyKHO ykKasaTh, UTO
CO371aéTcd KOMMHUT Ha OIpeJleIEHHOM BeTKe, 3aTeM BBHIBECTH CTeHEPUPOBAHHYI0 METKY, aBTOpa U
BpeMs U3MeHEHHUH U CChUIKY Ha HPeIbIIyIUA KOMMHT, eCJId TaKou uMmeeTcs. Kopi BBIJISAUT
CJIeIyI0IIUM 06pasoMm:

# print the import information

puts 'commit refs/heads/master’

puts 'mark :' + mark

puts "committer #{$author} #{date} -0700"
export_data('imported from ' + dir)

puts 'from :' + last_mark if last_mark

JUIs1 TIPOCTOTEI, MBI OIIpe/esIM/IN YacoBOM IT0sC KakK -0700 IIpAMO B BBIXOZHOM CTpokKe. HacoBO
rosic 3afaércd Kak cMmelreHre ot UTC. CooblieHre KOMMMTA 3alaéTcs CIeAyIIM 06pasoM:

data (size)\n(contents)

[IepBBIM UAET CI0BO data, 3aTeM JJTMHA COOOIEHMs, HOBas CTPOKa M, HAaKOHEII, CaM0 COOOIIeHHe.
[10X0>KUM 06pa3oM 3a/IaéTCS U CO/IEP>KUMOe KOMMHUTOB, IT03TOMY CO3/[aJTUM METO/I-IIOMOIITHUK:

def export_data(string)
print "data #{string.size}\n#{string}"
end

OcTaJIoch JIMIIH 3aJjaTh CO/IEP>KUMO€e KaXK/[OT0O KOMMHUTA. ITO OBOJIFHO ITPOCTO, IIOTOMY YTO BCe
TaHHbIE XPAHATCS B OTAEJbHBIX AUPEKTOPUSIX — NOCTAaTOUHO HamedyaTaTb KoMaHAy deleteall u
cofep>KUMoe Bcex GpaiiyioB B AupeKTopuu. Ilocse aToro Git 3alIHUINeT CIeIKU:
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puts 'deleteall’

Dir.glob("**/*").each do |file|
next if !File.file?(file)
inline_data(file)

end

3aMeuyaHHe: MHOTHE CHCTeMbl paboTarwT C JeJbTaMU (pasHUIAMH OT OJHOIO COCTOSHUSL K
nociaenyoeMy); fast-import MMeeT KoMaHZBI I 3aJaHUS U3MEHEHUWM: Kakue (aiyibl ObLIU
no6aBJIeHbl, y/iajJleHbl WX U3MeHeHBl. Bbl MO)KeTe BBIUMC/IATH PAasHUILY MeXXIy COCTOSTHUSIMU U
nepenaBaTh €€ B fast-import, HO 9TO MOBOJILHO CJIOKHO, rOpasfo IIpolle IiepemaBaTh Git Bce
JaHHble. 3a IIOJIHBIM OIIMCAaHWEM IIpHHHUMaeMbIX GopMaTOB 0O6paTUTECh K PYKOBOACTBY fast-
import.

dopmMart 11 yKazaHUs HOBOTO COJIEP>KUMOTI0 MU U3MEHEHU M CJIe/ [y OIIIHIM:

M 644 inline path/to/file
data (size)
(file contents)

3mech 644 — ato mpaBa mocTtyma K ¢arry. Eciu ¢aii fo/DKeH OBITH MCIIOHSIEMBIM, BaM HY>KHO
omIpezesuTh 3TO W mepefarth /55. C10BO inline TOBOPUT O TOM, YTO BBI BEIBEZIETE COZEPIKHUMOE
¢darisa mocste aTo CcTpoKU. TakuM 06pasoM, MeTof inline_data Mo>KeT BBIIVISAIeTh TaK:

def inline_data(file, code = 'M', mode = '644")
content = File.read(file)
puts "#{code} #{mode} inline #{file}"
export_data(content)

end

MBI HCIIONIb3yeM OIpefieIEHHBIN paHee MeTO[ export_data moTomMy 4yTo GopMaThl COLEP>KUMOTO
KOMMHMTOB U UX COOOIIeHUN OJUHAKOBHI.

U 11oc/IeTHEE UTO HY>KHO CJIeJIaTh — 3TO BEPHYTH METKY /IS IOCIEAYIONUX BHI30BOB:

return mark

Ecsiu BbI HctiosibdyeTe OC Windows ecThb elné Koe-uyTo. Kak MbI yIIOMHUHAJIN paHee,
Windows wucnosb3dyeT CRLF 11 HOBBIX CTPOK, B TO BpeMs Kak git fast-import
OXKHZiaeT ToJbKO LF. UYUT0o6Bl HCIpaBUTH 3TOT HexocraToKk Windows u
0CYaCT/IUBUTS git fast-import, mpocTo mpukakxute Ruby ucrosb3oBats LF BMecTo

NOTE CRLF:

$stdout.binmode

438



BoT u Bcé. Huoke IpUBeIEH BeCh CKPUIIT IEJTUKOM:

#!/usr/bin/env ruby

$stdout.binmode
$author = "John Doe <john@example.com>"

$marks = []
def convert_dir_to_mark(dir)
if !$marks.include?(dir)
$marks << dir
end
($marks.index(dir)+1).to_s
end

def convert _dir_to_date(dir)
if dir == 'current'
return Time.now().to_i

else
dir = dir.gsub('back_", "")
(year, month, day) = dir.split('_")
return Time.local(year, month, day).to_i
end
end

def export_data(string)
print "data #{string.size}\n#{string}"
end

def inline_data(file, code='M', mode='644")
content = File.read(file)
puts "#{code} #{mode} inline #{file}"
export_data(content)

end

def print_export(dir, last_mark)
date = convert_dir_to_date(dir)
mark = convert _dir_to_mark(dir)

puts 'commit refs/heads/master’

puts "mark :#{mark}"

puts "committer #{$author} #{date} -0700"
export_data("imported from #{dir}")

puts "from :#{last_mark}" if last_mark

puts 'deleteall’

Dir.glob("**/*").each do |file|
next if !'File.file?(file)
inline_data(file)
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end
mark
end

# Loop through the directories
last mark = nil
Dir.chdir(ARGV[@]) do
Dir.glob("*").each do |dir|
next if File.file?(dir)

# move into the target directory
Dir.chdir(dir) do
last_mark = print_export(dir, last_mark)
end
end
end

Ecyiv BBI BBITIOJTHUTE 3TOT CKPHIIT, OH BEIBE€JET IIPUMEPHO CIEAYIOITIEE:

$ ruby import.rb /opt/import_from

commit refs/heads/master

mark :1

committer John Doe <john@example.com> 1388649600 -0700
data 29

imported from back_2014_01_02deleteall

M 644 inline README.md

data 28

# Hello

This is my readme.

commit refs/heads/master

mark :2

committer John Doe <john@example.com> 1388822400 -0700
data 29

imported from back_2014_01_04from :1

deleteall

M 644 inline main.rb

data 34

#!/bin/env ruby

puts "Hey there"
M 644 inline README.md

(...)

UTO06BI UMIIOPTUPOBATh PEIIO3SUTOPUU IlepeHallpaBbTe 3TOT BBIBOJ B KOMaHAy git fast-import,
3allyIlleHHYI0 B [JUPeKTOPUU C IlesieBBIM Git-periosuropreM. Bel MoOKeTe c0O34aTh HOBYIO
MTUPEKTOPUIO, BHIIOJIHUTE B HEM git init, a 3aTeM 3allyCTUTh CBOM CKPUIIT:
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$ git init

Initialized empty Git repository in /opt/import_to/.git/

$ ruby import.rb /opt/import_from | git fast-import
git-fast-import statistics:

Alloc'd objects: 5000
Total objects: 13 ( 6 duplicates
blobs : 5 ( 4 duplicates
attempts)
trees : 4 ( 1 duplicates
attempts)

commits: 4 ( 1 duplicates
attempts)

tags 0 ( @ duplicates
attempts)

Total branches: 1 ( 1 loads )
marks: 1024 ( 5 unique )
atoms: 2

Memory total: 2344 KiB

pools: 2110 KiB
objects: 234 KiB

pack_report: getpagesize() = 4096

pack_report: core.packedGitWindowSize = 1073741824

pack_report: core.packedGitLimit = 8589934592

pack_report: pack_used_ctr = 10

pack_report: pack_mmap_calls = 5

pack_report: pack_open_windows = 2/

pack_report: pack_mapped = 1457 /

3 deltas of

0 deltas of

0 deltas of

0 deltas of

2
1457

Kak BBl MO’KeTe BUJIETb, IIOCJIe YCIIEITHOTO 3aBepIleHHs: fast-import BBEIBOJUT HEKOTOPYIO
CTaTUCTHUKY O MpojeJaHHON paboTe. B 3ToM ciy4yae, BbI UMIIOPTUpPOBAIU 13 06HEeKTOB B 4-X
KOMMHUTAX OJHOU BeTKU. Telleph MO)KeTe BBIIIOJTHUTE ¢it 10g IIpOCMOTpPeTh CO3[JaHHYI0 UCTOPHUIO

KOMMHMTOB:

$ git log -2

commit 3caa®46d4aac682a55867132ccdfbedd3fdeed98
Author: John Doe <john@example.com>

Date:  Tue Jul 29 19:39:04 2014 -0700

imported from current
commit 4afc2b945d0d3c8cd@@556fbe2e8224569dc9def
Author: John Doe <john@example.com>

Date: Mon Feb 3 01:00:00 2014 -0700

imported from back_2014_02_03
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BoT OH: Baml HOBBIM KJIAaCCHBIM Git permosuropuii! O6paTuTe BHUMaHHUe, Balla pabouast
IUpeKTOpUs ITycTa, akTUBHAs BeTKa He BrIOpaHa. [lepekyiroumMcs Ha BeTKy master:

$ 1s

$ git reset --hard master

HEAD is now at 3caal46 imported from current
$ 1s

README.md main.rb

DYHKITMOHAIBHOCTD fast-import ropaso Irpe OMMCAaHHOTO: OH IIOZ/IepsKUBAeT IIpaBa 0CTyIla K
¢daiaM, TBoUUHbIe Qpaiiibl, MHOKECTBEHHBIE BEeTKH U UX CAUSIHUS, MeTKH, HHAMUKATOP IIporpecca
U emlé Kyuyy Bellled. HeCKOJIBKO IIPUMepPOB 6o0Jjiee CJI0XKHBIX CIleHapHeB HCIOJIb30BaHUs fast-
import MO>XHO HaWTH B IUpeKTOpuM contrib/fast-import rcxomHoro koxa Git.

3aK/JIl0UeHHue

[Tocsie Bcero BBIINIECKA3aHHOIO BBl OJDKHBI YYyBCTBOBATH Ce0s yBepeHHO, UCIIOIb3yd Git Kak
KJIMeHT Jyid Apyrux CKB, Wiy, UMIIOPTUPYS IIPaKTUYeCKU JI000H CYIIeCTBYIOIIUIN PEIIOSUTOPUM B
Git 6e3 moTepu maHHBIX. Cefyrolias IJlaBa pacKpoeT Iiepef, BAMU BHYTPEHHIOI MeXaHUKY Git,
TaK 4TO BbI OyzieTe CII0COOHBI KOHTPOJIMPOBATh KaKAbIM OAUT JaHHBIX, €CJIH 3TO II0OTpebyeTcs.
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Git U3sHyTpH

BBl MOIVIM IIPOYMUTATh IIOYTH BCH KHUIY Ilepe] TeM, KaK IIPUCTYIUTHb K 3TOM IJIaBe, a MOIJIA
TOJILKO 4YacTh. Tak WJIM MHaue, B JAaHHOU IJIaBe pacCMaTpPUBAIOTCI BHYTPeHHHe mpollecchl Git u
0COOEHHOCTH ero peaau3anuu. Ha MOM B3I/, M3ydyeHHe 3TOr0 MaTepHasa 3TO OCHOBA
IIOHUMaHUSI TOTO, HACKOJIbKO Git IIOJIe3HBIE W MOIIHBI HMHCTPYMEHT. XOTS HEeKOTOphIe
YTBEPIKAAIOT, YTO U3JIOKEHHE 9TOTO MaTepraia MoKeT COUTh HOBUUKOB C TOJIKY B 0Ka3aThCs IJIs
HUX HeOIIpaBJaHHO CJI0>KHBIM. IME@HHO II03TOMY 3Ta IJIaBa OTHECeHa B CaMbIil KOHeIl, TaK YTO BbI
MOJKeTe HauaTh UYUTAThb €€ paHbIlle WX MO03Ke II0 X0y 00ydeHHsT MBI oCTaBJjsieM BBIOOpP 3a
BaMU.

Pa3 y»X BBl TYyT, IIPUCTYIIUM. BoO-TIepBBIX, HallOMHIO, uTo Git — 3TO, IO CyTH, KOHTEHTHO-
ampecyeMasi GparyoBast CUCTEMA C ITOJIb30BaTEJIbCKUM HHTePdEHcOM CUCTeMBI KOHTPOJIS BEPCHH
IoBepx Heé. /IOBOJILbHO CKOPO CTaHEeT IIOHITHEee, UYTO 3TO 3HAUHT.

Ha 3ape pasButusi Git (mpuMepHO 10 Bepcuu 1.5) mHTepdeiic ObLT 3HAUHUTEJIHLHO CJIOXKHEE,
IIOCKOJIbKY OBLT 6OJIbIIIe II0OX0XK Ha HHTepdelic pocTyma K ¢aiyioBoM cucTeMe, UeM Ha
3aKOHYEHHYI0 CHUCTEMY KOHTPOJISI BEPCHH. 3a ITOCIeIHHE TOIbl, HHTEPpeHC 3HAUUTEIbHO OUHIIeH
U VIIPOINEH JI0 YPOBHSI aHAJIOTOB; TeM He MeHee, 3aYacTyI0, COXPaHSIETCsI CTEPEOTUII O TOM, YTO
uHTepdeiic y Git uepecuyp c10>keH U TPYAeH /I U3yUeHUsI.

KoHTeHTHO-a/ipecyeMas QaiiyioBasi cucTeMa — OCHOBa Git, HEBepOsITHO KpyTa, UMeHHO €€ MBI
PacCMOTPHUM B 3TOMH IJIaBe B IIEPBYI0 OUEPEh; 3aTEM BhI Y3HAETE O TPAHCIIOPTHHIX MEXaHU3MaX U
WHCTPYMEHTAaX OOCHy>KUBAaHUS PEIO3UTOPHUs, C KOTOPHIMH BaM B CBOE BpeMsi, BO3MO>KHO,
MIPU/IeTCs CTOJTKHYTHCSL.

Canrexnuka u Papdop

B 9T0o# KHHUTe OBLIO OIIMCAaHO, KaK II0JIb30BaThCs Git, IpUMeHss IIPUMEPHO TPH JecsaTKa KOMaH[,
HanpuMep, checkout, branch, remote u T.I1. Ho Tak Kak cHaudasa Git 6BII CKOpee MHCTpyMeHTapHueM
111 co3panusi CKB, uem CKB, yio6HOM 1151 OJIb30BaTeIeH, B HEM IIOJTHO KOMaH]], BHIIIOJTHSIIOIITUX
HU3KOYPOBHEBBIE OIlepallid, KOTOpbIe CIPOEKTHUPOBAHBI TaK, YTOOBI HMX MOYXHO OBLIO
HCII0JIE30BATh B I1eII0UKY B cTHIe UNIX, a TakyKe MCII0JIb30BATh B CIleHaPHAX. ITH KOMaH/bI, KaK
IIpaBUJIO, Ha3bIBAIOT CJAyXeOHBIMH ("plumbing” — Tpy6ompoBOj), a OpHEHTHUPOBAaHHBIE Ha
I10J1b30BaTeJIsI Ha3bIBalOT 10JIb30BaTeJIbCKUMHU ("porcelain” — ¢papdop).

[lepBBle [eBSITH IVIAB KHUTH OBbLIM IIOCBSAINEHBl ITPAKTHYECKH JIUIIL I10Jb30BaTEIbCKUM
KOMaH/laM. B maHHOHM IylaBe >Ke pacCMaTpPHUBAIOTCI HMeHHO HH3KOYPOBHEBBIE CIIy)KeGHBIe
KOMaH/bI, [arolllie KOHTPOJIbL HAJ{ BHYTPEHHUMM mporjeccaMu Git ¥ mokasbIBalolliyie, Kak OH
paboTaeT U MoueMy OH paboTaeT TakK, a He MHaue. [Ipe/IiosaraeTcs, YTo JaHHbIe KOMAaHIbl He
OyIyT MCIOJIHL30BaThCSl HANPSIMYyI0 M3 KOMaHAHOM CTPOKH, a OYAyT CJIYKHUTb B KauecTBe
CTPOUTEIBLHBIX GJIOKOB [T HOBBIX KOMaH/I U IT0JIb30BaTeIbCKUX CIleHapHeB.

Korza BBI BeIIIOJIHAeTe git init B HOBOM MJIM CyIl[eCTBOBAaBIIe paHee TUPeKTOPUH, Git co3maér
IojKaTasaor .git, B KOTOPOM pacliojiaraeTcs II0YTH BCE, yeM OH 3alpaBisieT. Eciau Tpebyercs
BBIIIOJIHUTHL pe3epBHOe KOIMpPOBaHWE W/IW KJOHHUPOBaHHE PEIO3UTOPHS, [JOCTaTOYHO
CKOIIMPOBATh BCETrO JIMIIL 3TOT KaTasIOT, UTOOBI IIOJIYYUTh IIOYTH BCE HeobxoguMoe. M naHHasg
IJIaBa IIOYTH II0JIHOCTBIO IIOCBAIIEHa ero COleP>KUMOMY. BOT TaK OH BBIIVIAIUT:
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$ 1s -F1
HEAD
config*
description
hooks/
info/
objects/
refs/

Tam MoOryT 6BITH U Apyrue Gauibl, HO BBIIIe IIPUBEEH JIMCTUHT CBEXKECO3JaHHOIO PEIIO3UTOPUSL
— 3TO TO, YTO BBl YBUJUTE HEIOCPENCTBEHHO mocie git init. ®aiur description mcmoab3yercs
TOJIBKO mporpaMmout GitWeb, He o6paimaiiTe Ha Hero BHUMaHuUe. Paiin config comepXuUT
crieni@UUHBIE JJI1 3TOT0 PEIO3UTOPUsI KOHQUIYpAIlMOHHBIE ITapaMeTphl, a B JUPeKTOpUH info
pacriosiokeH ¢aiy ¢ II06aJbHBIMM HACTPOMKAaM HUTHOPUPOBaHUA GaijioB — OH II03BOJIIET
UCKIIOYUTEL Gaiyibl, KOTOpble Bhl He XOTHUTe IIOMelllaTb B .gitignore. B mupexkTtopuu hooks
pacriosiararoTcs KJIWUEHTCKUE U CepBepHble TPUITEPHI, IIOAPOOHO pacCMOTpeHHble B IviaBe Git
Hooks.

Hrak, oCTajoCch UeThipe Ba)XHBIX ajeMeHTa: ¢avyibl HEAD m index (elié He CO3TaHHBIA) U
OUpPeKTOpuU objects u refs. 9To KiIro4eBBble 3jieMeHTHI Git. B pupexkTropuu objects HaxomuTcd,
COOCTBEHHO, 6a3a JaHHBIX 06 beKTOB Git; B refs — CChIIKM Ha 00b€KThl KOMMHTOB B 3TOH 0ase
(BeTkn); ¢aiy HEAD ykasblBaeT Ha TeKyIyl0 BeTKy, a B ¢aie index XpaHUTCA COLEPKHUMOeE
uHziekca. Ceiiyac MBI IeTaJlbHO pa3bepémcs ¢ ITUMU 3jleMeHTaMU, YTOObI IIOHATh KaK paboTaeT
Git.

00BeKTHI Git

Git — KOHTeHTHO-a/ipecyeMas ¢aroBasd cucTeMa. 340poBo. UTO 3TO 03HayaeT? A 03Ha4daeT 3TO,
II0 CyTH, 4TO Git — IIpOCTOe XpaHUIUIIe KIIU-3HaUeHHe. MO)KHO 100aBUTH TyZa JIFOObIEe JaHHEIE,
B OTBeT OyJeT BbIAH KJ/IIOU II0 KOTOPOMY KX MO’KHO H3BJIedb 00paTHO. Halpumep, MO>KHO
BOCIIOJIb30BAThHCS CIy>KeOHOM KOMaH oM hash-object, mo6aBJsitolel JaHHbBIE B TUPEKTOPHIO .git
U BO3Bpalllawlled KiIo4d. /ly1d Havajla COo3JafAuM HOBBIU Git-pernosuTopui U ybeauMcs, 4TO
oUpeKTopusd objects mycra:

$ git init test

Initialized empty Git repository in /tmp/test/.git/
$ cd test

$ find .git/objects

.git/objects

.git/objects/info

.git/objects/pack

$ find .git/objects -type f

Git TpOUHUITMATIHU3UPOBAJI TUPEKTOPUIO objects U co3masl B HEM IIYCThIe TIOIIUPEKTOPUM pack U
info. Teriepb 106aBUM KOe-KaKoe TeKCTOBOE COZlepKUMOe B 6a3y Git:
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$ echo 'test content' | git hash-object -w --stdin
d670460b4b4aece5915caf5c68d121560a9fe3ed

Kirou -w ykaseiBaeT KoMaHpe hash-object, 4ToO 06beKT HeOOXOAMMO COXpPaHUTh, UHaUe KOMaH/a
IIPOCTO BepHET Kirod. dsar --stdin ykaselBaeT, 4TO JaHHBIe HEOOXOAUMO CUMTATh U3 II0OTOKA
CTaHAPTHOTO BBOJ[a, B IPOTUBHOM cJjydae hash-object o)KumaeT myTh K ¢ally B KauecTBe
aprymeHra. BriBoxg koMaHIpI — 40-CMMBOJIbHAsA KOHTPOJIbHAsg cyMMma. JTo Xemr SHA-1 —
KOHTPOJIbHAasg CyMMa COZlep>KMMOTI0 M 3aroJIOBKa, KOTOPBIM OyZeT pacCMOTpeH I1o3fHee. Tellepb
MO>KHO YBH/IETH, B KAKOM BH/Ie COXpaHeHbI Balllu JaHHbIe:

$ find .git/objects -type f
.git/objects/d6/70460b4b4aece5915caf5c68d12f560a9fe3ed

Mbl BHUAMM HOBBIM O¢aiiyi B JUPEKTOPUU objects. 3TO U eCTh HadaJbHOE BHYTpPeHHee
IIpeJcTaBJIeHUe TaHHBIX B Git — oguH ¢all Ha eqUHUIlY XpaHEeHUs C UMeHeM, SIBJISIOIUMCI
KOHTPOJIbHOM CYMMOM COJIep>KMMOI0 U 3arosioBKa. IlepBble nBa cumMmBoJsia SHA-1 oIpefessroT
IoAaUpeKTOpUIo ¢parisia BHYTpHU objects, ocTasbHble 38 — CO6CTBEHHO, M.

[ToslyuuTs 06paTHO CcoOfep>KUMoOe OOBeKTa MOXKHO KoMaHjou cat-file. OHa 1omo6Ha
IIBEUIIaPCKOMY HOXKY JIs1 IIpOBepKH 00BbeKTOB B Git. Kirou -p o3HauaeT aBTOMaTH4YecKoe
oIIpe/ieJIeHHe THUIIA COJeP>KUMOTI0 U BBIBOJ, COZIEP>KUMOTO0 Ha I1e9aThb B yJ06HOM BHJIe:

$ git cat-file -p d670460b4bdaece5915caf5c68d12f560a9fe3es
test content

Terneprb BeI yMeeTe 106aBJIATE JaHHBIe B Git ¥ U3BIeKaTh UX 06paTHO. To JKe caMoe MO>KHO [iesIaTh
U ¢ pairamMy. HaripuMep, MOKHO IIPOBEPCHOHUPOBATh OAUH ¢aiiil. /ljId Havasla, CO3[jaJUM HOBBIU
daia 1 coxpaHuM ero B 6ase TaHHBIX Git:

$ echo 'version 1' > test.txt
$ git hash-object -w test.txt
83baaeb1804e65cc73a7201a7252750¢76066a330

Terepp U3MeHUM QaiiyI ¥ COXpaHUM ero B 6ase elfé pas:

$ echo 'version 2' > test.txt
$ git hash-object -w test.txt
1f7a73472abf3dd9643fd615fbda379c4acb3e3a

Temneps B 6a3e cozep>KaTcs iBe Bepcuu darisia, a TakKe CaMbli IIepBBIY COXpaHEHHBIN 00 bEKT:
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$ find .git/objects -type f

.git/objects/1f/7a7a472abf3dd9643fd615f6da379c4acb3e3a
.git/objects/83/baae61804e65cc73a7201a7252750c76066a30
.git/objects/d6/70460b4dbdaece5915caf5c68d12f560a9fe3es

Terepb MOKHO OTKaTUTh Qaily K ero IlepBoil BepCHUH:

$ git cat-file -p 83baae61804e65cc73a7201a7252750c76066a30 > test.txt
$ cat test.txt
version 1

WJIH KO BTOPOU:

$ git cat-file -p 1f7a7a472abf3dd9643fd615f6da379c4ach3e3a > test.txt
$ cat test.txt
version 2

OpHako 3alloOMHHaTh Xelll [UId KajK[JOoM BepCHUHM Hey[oO0HO, K TOMYy JKe TepseTcd UM Qariia,
COXpaHseTCsd JIUIIE cofep KuMoe. O0beKThI TAKOI0 THUIIA Ha3bIBAIOT 6106aMu (aHII. blob — binary
large object). Umesa SHA-1 o6beKTa, MOYKHO IIOIPOCUTH Git II0KasaTb HaM €ro TUII C IIOMOIIbIO
KoMaHfbI cat-file -t:

$ git cat-file -t 1f7a7a472abf3dd9643fd615f6da379c4acb3e3a
blob

JlepeBbs

Crenyrolvii TUII O0O0BEKTOB, KOTOPBIM MBI PacCMOTPHUM, — [iepeBbsl — pellarnT IIpobaemMy
XpaHeHUd MMEH (amioB, a TakKKe II03BOJIIIOT XpPaHUTH TPyIIIbl GaiyioB BMecTe. Git XpaHUT
JaHHbIe CXOIHBIM C ¢paroBbIMU crucTeMaMu UNIX crioco60M, HO B HEMHOI'O YVIIPOIIIEHHOM BUJIE.
Cozep’KMMoOe XpaHUTCSI B JlepeBbsX U 06s1006aX, IZle JepeBO COOTBETCTBYeT AUPEKTOPUU Ha
¢darsoBor cucreMme, a 6106 60J1ee MM MeHee COOTBETCTBYeT inode WM cofepkuMoMy ¢ariia.
JlepeB0 MOKeT Co/ieprKaTh OJHY UM 60JIee 3alucei, cogeprkaiux SHA-1 Xelr1, COOTBETCTBYIOIUNA
67100y WM IIO/ilepeByY, IIpaBa JoCTya K ¢aily, TUIl U uMd ¢aiyia. Hampumep, fepeBo II0CIeJHEro
KOMMMTA B IIPOEKTe MOKeT BBIIVISI/IETh CJIeIYIOIUM 06pa3oM:

$ git cat-file -p master{tree}

100644 blob a906cb23439043152e80877d4088654daaddc859 README
100644 blob 8f9413933819404126296befa88755fc2598¢289 Rakefile
040000 tree 99f1a6d12cb4b6f19c8655fcadbc3ect317074e0 1ib

3amuch master’{tree} ykaspIBaeT Ha /lepeBO, COOTBETCTBYIOIIlee IIOCIeTHEMY KOMMHTY BETKHU
master. O6paTuTe BHUMaHUe, UTO IIOAAUPEKTOpHS 1ib — He 6106, a yka3aTesIb Ha APYyTroe J[epeBo:
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$ git cat-file -p 99f1a6d12cb4b6f19c8655fcadbe3ect317074e0
100644 blob 47c6340d6459e057871644c2447d2595f5d3a54b simplegit.rb

KoHnenTya/ibHO, JaHHBIE XpaHATCS B Git IpUMEPHO TaK:

README Rakefile 1ib

blob blob

simplegit.rb

Y

blob

PucyHok 149. YnpowéHHasa modetb 0aHHbLX Git.

Mo>XHO co3faTh AepeBo camMoMmy. O6bIYHO Git cO3JaéT mepeBbsd Ha OCHOBE HHJEKCA, 3aTeM
coxpaHss ux B b/l. [TosToMy U1 CO3IaHUA lepeBa He0OX0AMMO IIPOUHIEKCUPOBAaTh KaKue-HUOYyIb
darinpl. /Iy co3maHUA HHAEKCA K3 OJHOM 3allucu — IIepBOM Bepcuu ¢aiiia test.txt —
BOCII0JIb3yeMCsl HU3KOYPOBHEBOM KOMaH/[01 update-index. [laHHasg KOMaH/a MOXKeT UCKYCCTBEHHO
I06aBUTH 60Jiee PAaHHIOK BEpPCHUIO test.tXt B HOBBIM HUHAEKC. Heo6X0AMMO IiepeaTh ONIUH --add,
T.K. GaliI ellé He CyI[eCTBYeT B MHJEKCe (la U caMOro HMHeKca elllé HeT), U --cacheinfo, T.K.
IobassisieMoro ¢arisia HeT B pabouel JUPEKTOPUM, HO OH eCTh B 6ase JaHHBIX. TakyKe He0OX0IUMO
IepenaTh IIpaBa J0OCTyIIa, Xelll U UM ¢ariia:

$ git update-index --add --cacheinfo 100644 \
83baae61804e65cc73a7201a7252750c76066a30 test.txt

B pmaHHOM ciyuae mpaBa jgocrtyna — 100644, o3sHauarOT OOBIYHBIU Qaiiy. /I[pyrue BO3MO>KHBIE
BapuaHTHL: 100755 — HcIIoIHAeMBIHA Qaiti, 120000 — cuMBoOIMYecKas CChLIKa. IIpaBa gocTyna B Git
C/leJIaHBI 110 aHAJIOTHH C peskUMaMu focTtyna B UNIX, HO OHH ropaszio MeHee TUOKU: JJaHHbIe TPHU
peXuMa — eIMHCTBeHHBIe JOCTYIHbIe g ¢paityoB (671060B) B Git (XOTA CYIeCTBYIOT U ApPyTHe
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PEKUMBI, UCII0JIb3yeMble /IS TUPEKTOPUH U JOUepHUX MOJyJIett).

Tertepb MOYKHO BOCIIOJIL30BaThCSI KOMaH/IOM write-tree /JIg coxpaHeHUs HMHEKca B BUJE JepeBa.
3mech oMU -w He TPeOyeTcsT — BBI3OB Write-tree aBTOMaTHUeCKH CO3TAET JepPeBO M3 HHIEKCA,
€CJTH TaKOTO JiepeBa eIlé He CYIIeCTBYET:

$ git write-tree

d8329fc1cc938780ffdd9f94e0d364eea74f579

$ git cat-file -p d8329fc1cc938780ffdd9f94edd364e0ea74f579

100644 blob 83baaeb1804e65cc73a7201a7252750c76066a30 test.txt

MO7KHO IIPOBEPHUTH, YTO MBI IeICTBUTEIHHO CO3/aJIH [JePeBOo:

$ git cat-file -t d8329fc1cc938780ffdd9f94edd364e0ea74f579
tree

JlaBaiiTe COo3/lalUM HOBOE JIepeBO CO BTOPOM Bepcueli dpaiiia test.txt ¥ elré oqHUM paiyiom:

$ echo "new file' > new.txt
$ git update-index test.txt
$ git update-index --add new.txt

Tereprb B HHAEKCE COLEPIKUTCA HOBas Bepcys ¢aiia test.tXt M HOBBIM ¢paiyl new.txt. 3apUKCHUpyeM
HW3MeHeHUs, COXPaHUB COCTOTHUE MHJIeKCa B HOBOE IepeBo, U II0OCMOTPHUM, UTO U3 3TOTO BBIIILIO:

$ git write-tree

0155eb4229851634a0f03eb265b69f5a2d561341

$ git cat-file -p 0155eb4229851634a0f03eb265b69f5a2d561341

100644 blob fa49b077972391ad58037050f2a75f74e3671e92 new.txt
100644 blob 1f7a7a472abf3dd9643fd615f6da379c4ach3e3a test.txt

O6paTHhTe BHUMaHMe, YTO B TaHHOM JlepeBe HaXOAATCd 3allMCH I 060UX (aiIoB, a TaKXKe, UTO
xemr ¢aria test.txt 3To Xell "BTOpo Bepcuu" aTtoro ¢aina (1f7a7a). [yt mHTepeca, Ko6aBUM
IIepBOe [lepeBO KaK IIOAJUPEKTOPHUIO TeKyIlero. BEIYUTATh epeBO B MH/EKC MOXHO KOMaH/0HU
read-tree. B HalleM cjy4ae, 4YTOOBI IIPOYHUTATE y>Ke CYILeCTBYIOIlee JepeBO B MHJEKC U CleJaTh
€ero I10/i/lepeBOM, HeOOXOJMMO HCII0JIb30BaTh OIIIUIO --prefix:

$ git read-tree --prefix=bak d8329fc1cc938780ffdd9f94edd364e0ea74f579
$ git write-tree

3c4e9cd789d88d8d89c1073707¢c3585e41b0eb14

$ git cat-file -p 3c4e9cd789d88d8d89c1073707c3585e41b0e614

040000 tree d8329fc1cc938780ffdd9f94edd364e0ea74f579 bak
100644 blob fa49b077972391ad58037050f2a75f74e3671e92 new. txt
100644 blob 1f7a7a472abf3dd9643fd615f6da379c4acb3e3a test.txt
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Eciii 651 BBI cefiuac BEIUMTAJIN TOJIBKO UTO COXpaHEHHOeE JlepeBo B pab0ouyro JUPEKTOPHIO, BbI Obl
yBUZeJU IBa ¢aiiyila B KOpHe paboued AUPEKTOPHUU M IOAAUPEKTOPHUIO bak ¢ IepBON Bepcuen
¢darina test.txt. [IpegcraBbTe, UTO JaHHBIE XpaHATCA B Git cIefyOIUM 00pa3oM:

3c4e9c

tree

new.txt test.txt bak

e '

fa49bo 1f7a7a d8329f
"new file" "version 2" tree

test.txt

J

83baae
"version 1"

PucyHok 150. Cmpykmypa 0aHHbIX Git 0419 nociedHe20 Oepesa.

Commit Objects

Y Bac ecTb TpH [epeBa, COOTBETCTBYIOIIUX pPasHLIM COCTOIHHUAM IIPOEKTa, HO IIpeAbIayIlas
rpo6JieMa ¢ He06X0MMOCTBIO 3aIIOMHUHATE BCe TPpHU 3HaueHusd SHA-1, YTOOBI UMeTh BO3MOKHOCTD
BOCCTaHOBUTBH KaK0e-JIMO0 U3 3THUX COCTOSIHUM, elllé He pellleHa. K TOMy ke y Hac HeT HUKaKOHU
“HHGOpMAIlUM O TOM, KTO, KOIZla M II0UeMy COXpaHMJ HX. Takue [JaHHBIe — OCHOBHas
HHpOpMaIs, XpaHUMas B KOMMUTE.

Jly11 co3aHUsA KOMMMTaA HeoOXOAMMO BbI3BAaTh KOMaHZAy commit-tree u 3amaTh SHA-1 HY)XHOTO
IlepeBa M, eCcJd He0OXOIHUMO, POAUTEJSbCKHe KOMMMTEHL /IjId Havajla COo34afiuM KOMMMT [JId
CcaMoro IIepBOro Jgepesa:

$ echo 'first commit' | git commit-tree d8329f
fdf4fc3344e67ab068f836878b6c4951e3b15f3d

[IpocMOTpeTh BHOBB CO37JaHHBIIA KOMMHUT MOKHO KOMaH/I0# cat-file:
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$ git cat-file -p fdf4fc3

tree d8329fc1cc938780ffdd9f94e0d364e0ea74f579

author Scott Chacon <schacon@gmail.com> 1243040974 -0700
committer Scott Chacon <schacon@gmail.com> 1243040974 -0700

first commit

dopMaT KOMMUTA IIPOCT: B HEM YKa3aHO JIEPEBO BEPXHETO YPOBHS, COOTBETCTBYIOII[EE COCTOSTHUIO
IpoeKTa Ha HEKOTOPHIM MOMEHT; HMMeHa aBTopa M KoMMUTTepa (6epyTcsi u3 IIoJed
KOHQUTypallUM User.name M User.email); BpeMeHHass MeTKa; IIycTas CTpoKa M COOGIIeHUe
KOMMHTA.

Jlasee, co3aiM eI11é TBa KOMMHUTA, KaXKbIHM 13 KOTOPHIX OYET CChIIAThCS Ha IIPEebITYIITHH:

$ echo 'second commit' | git commit-tree @155eb -p fdf4fc3
cacOcab538b970a37eale769cbbde608743bc96d
$ echo '"third commit' | git commit-tree 3c4e9c -p cacOcab
13410efbd13591db07496601ebc7a3059dd55¢cfe9

Kakiplii M3 3THX KOMMUTOB YKasblBaeT Ha OJHO U3 J/lepeBbeB-COCTOSHUU IpoeKkTa. Brl He
II0BepUTe, HO Tellepb y HAc ecTh IIOJHOIleHHas Git-McTOpHs, KOTOPYH MOXKHO IIOCMOTPETH
KOMaH/IoM git log, yKasaB Xelll II0C/IeJHeT0 KOMMUTA:!
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$ git log --stat 1a410e

commit 1a410efbd13591db074966071ebc7a@59dd55¢cfe9
Author: Scott Chacon <schacon@gmail.com>

Date:  Fri May 22 18:15:24 2009 -0700

third commit

bak/test.txt | 1 +
1 file changed, 1 insertion(+)

commit cac@cab538b970a37eale769cbbde608743bc96d
Author: Scott Chacon <schacon@gmail.com>
Date:  Fri May 22 18:14:29 2009 -0700

second commit

new.txt | 1+
test.txt | 2 +-
2 files changed, 2 insertions(+), 1 deletion(-)

commit fdf4fc3344e67ab068f836878b6c4951e3b15f3d
Author: Scott Chacon <schacon@gmail.com>
Date:  Fri May 22 18:09:34 2009 -0700

first commit

test.txt | 1 +
1 file changed, 1 insertion(+)

3mopoBo, ImpaBfa? MBI TOJIBKO UYTO BBIIIOJHHJIM HECKOJIbKO HH3KOYPOBHEBBIX OIlepaljuil U
TIOJIyYMJIN "HaCTOAIUN" Git-perto3sUTOPUM ¢ UCTOpHEN 6e3 eJMHON BBICOKOYPOBHEBOM KOMaH/bI!
VMiMeHHO TakK U paboraeT Git, KOrja BBIIIOJHSIOTCI KOMaHABI git add u git commit — coxpaHsieT
610051 11711 U3MEHEHHBIX GaliioB, 00HOBJISIET UH/EKC, 3aIIMCHIBAET ero B BU/Jle [lepeBa, U, HaKOHell,
¢UKCcHpyeT U3MeHEeHUsI B KOMMUTe, CChLIIAI0IeMCs Ha 9TO JePeBO U IIpeJIIeCTBYIOIe KOMMHUTEL
9TU TPU OCHOBHBIX BHJa 00beKTOB Git — 6s100, lepeBO U KOMMUT — COXPaHAITCA B BHJE
OT/eJIbHBIX (paiIoB B AUPEKTOPUH .git/objects. BOT Bce 00beKTHI, KOTOPBIE celiuyac HaXOAATCA B
IVPeKTOPUH, C IIPUMEPOM C KOMMEHTapHUSIMHU YeMy OHU COOTBETCTBYIOT:
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$ find .git/objects -type f

.git/objects/01/55eb4229851634a0f03eb265b69f5a2d56F341 # tree 2
.git/objects/1a/410efbd13591db07496601ebc7a059dd55cfe9 # commit 3
.git/objects/1f/7a7a472abf3dd9643fd615fbda379c4acb3e3a # test.txt v2
.git/objects/3c/4e9cd789d88d8d89c1073707c3585e41b0e614 # tree 3
.git/objects/83/baae61804e65cc73a7201a7252750c76066a30 # test.txt v
.git/objects/ca/clcab538b970a37eale769cbbde6@8743bc96d # commit 2
.git/objects/d6/70460b4db4daece5915caf5c68d12f560a9fe3ed # 'test content’
.git/objects/d8/329fc1cc938780ffdd9f94e0d364e0ea74f579 # tree 1
.git/objects/fa/49b077972391ad58037050f2a75f74e3671e92 # new.txt
.git/objects/fd/f4fc3344e67ab068f836878b6c4951e3b15f3d # commit 1

EcJiv IpOMTHU 10 BCeM BHYTPEHHUM CChLIKaM, IIOYYUTCS Tpad 06beKTOB TaKOH, KaK Ha PHUCYHKE:

bak

ladlde 3cde9c

third commit tree new. txt

test.txt

\ 1f7a7a

"version 2"

-
S 155eb test.txt

second commit tree

new.txt fa49bo
™ tnew file" =
fdfafc d8329f 83baae
first commit tree test.txt » wyersion 1"

PucyHok 151. Bce 06sekmbl 8 dupekmopuu Git.

XpaHeHUe 00BEKTOB

PaHee MBI yIIOMHMHAJIH, YTO 3ar0JIOBOK COXPaHSIETCS BMECTe C COJlePKHUMEBIM. /laBaiiTe IIOCMOTPHM,
Kak Git coxpaHseT 06beKTHl Ha JHUCKe. MBI pacCMOTPHUM COXpaHeHHe 61062 — B JaHHOM CJIydae
9TO OyZieT CTPOKa "Kak Jesa, /lok?" — Ha s13bIKe Ruby.

JI7151 3a1TycKa MHTePaKTUBHOTO MHTePIIpeTaTopa BOCIOIL3yUTeCh KOMaH/ [0 irb:

452



$ irb
>> content = "what is up, doc?"
=> "what is up, doc?"

Git co3maéT 3aroJI0BOK, HAUMHAIOIIUICS C TUIIA 00bEKTa, B JAHHOM CJIydae 3To 67106. /laee UAYT
IIpo6eJI, pasMep COeP>KUMOT0 U B KOHITe HYyJIeBOM 6AMT:

>> header = "blob #{content.length}\0"
=> "blob 16\u0000"

Git ckyIeMBaeT 3aroJIOBOK M COJep KKMMOe, a II0TOM BhIuucasgeT SHA-1 cymMMy UL II0JIy4eHHOIO
pesysbTaTta. B Ruby 3HaueHnme SHA-1 I CTPOKHM MOKHO IIOJIYYUTH, IIOJKJIIOUYUB
COOTBETCTBYIOIYI0 OMOIU0TEeKYy KOMaH/IOM require ¥ 3aTeM BbI3BaB Digest: :SHAT.hexdigest():

>> store = header + content

=> "blob 16\u@@0@0what is up, doc?"

>> require 'digest/shal’

=> true

>> shal = Digest::SHA1.hexdigest(store)

=> "bd9dbf5aae1a3862dd1526723246b20206e5fc37"

Git cKMMaeT HOBBIE JaHHble IIpW Iomolnu zlib, B Ruby 3To MOXXHO chesaTh C IIOMOIIBIO
OHOMMEHHOU 6ubysroTekyu. ClepBa HeOOXOJUMO IIOAK/IHOYUTHL €€, a 3aTeM BhI3BATh
Z1lib::Deflate.deflate():

>> require 'zlib'

=> true

>> z1ib_content = Z1lib::Deflate.deflate(store)

=> "x\x9CK\xCA\xC90R0O4c (\xCFH,Q\xC8,V(-\xDOQH\xC90\xB6\a\x00 \x1C\a\x9D"

[Tocse sToro 3amuiieM cKaTyro zlib’oM cTpoky B 06beKT Ha AHCK. OmpefesyM IIyTh K Qaiiry,
KOTOpPBIM OyzeT 3amucaH (IepBhle IBa CHMBOJIA XeIlla HCIIOJb3YIOTCI B KadeCcTBe Ha3BaHUI
OUPEeKTOpUH, ocTaBlIvecsd 38 — B KauecTBe MMeHHU ¢Qaityia B Hel). B Ruby miaa 6esomacHoro
CO3MAaHUS  HECKOJbKHUX  BJIOJKEHHBIX  JUPEKTOPUM  MOXXHO  HCIIOJh30BaTh  QYHKITUIO
FileUtils.mkdir_p(). Jasee, oTkpoeM ¢aiis BbI30OBOM File.open() M 3amuIlleM CyKaTble AaHHbIE
BBI3OBOM Write() s MoTydeHHOTr0 GarIoBOTO JeCKPHUIITOPa:
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>> path = '.git/objects/' + shal[0,2] + '/' + shal[2,38]

=> ".git/objects/bd/9dbf5aae1a3862dd1526723246b20206e5fc37"
>> require 'fileutils'

=> true

>> FileUtils.mkdir_p(File.dirname(path))

=> ".git/objects/bd"

>> File.open(path, 'w') { |f| f.write zlib_content }

=> 32

BoT U BCE, MBI CO37aIl KOPPeKTHHIM 67106 Git. Bce apyrue o6beKTHI CO3MAOTCA aHAJIOTHUHO,
MeHSIeTCsI JIUIITh 3alIUCh O THUIIe B 3arojioBKe (blob, commit sir60 tree). CTOUT 106aBUTh, UTO XOTS B
671066 MOXKeT XpaHUTHCA IIOYTH JH060e COofep>KUMOe, COZEep)KHUMOe [lepeBbeB U KOMMUTOB
3alKChIBAETCS B OUeHb CTPOroM popmare.

CchLIKkH B Git

JUIs1 IpocMOTpa UCTOPUUM MOKHO BBITIOJIHUTHL KOMaHAy TUma git log 1a410e, HO BaM BCé eIré
IIPUJETCA 3allOMUHATh, YTO HMMeHHO KOMMHUT 1a410e sBjsgeTcd IOC/IAeSHUM, 4YTOOBI HMeETH
BO3MO’KHOCTh HaWTU BCe HAIIU 00BEKTHL. BhIIo Obl HEIIOXO, ecJu OBl CyIecTBOBaJ (aui C
IIOHATHBIM Ha3BaHMUeM, cofeprKalfui 3ToT SHA-1, 4TOGBI MOYKHO OBLIO I10J1630BaThHC UM BMECTO
Xerma.

U Taxue ¢aribl ecTh B Git! OHM Ha3bIBaOTCA CChlIKaMU ("references" vy, COKpaliéHHo, "refs") u
pacIiosIoKeHbl B JTUPEKTOPUM .git/refs. B HallleM IIpoeKTe 3Ta AUPeKTOPH I1I0Ka IIyCTa, HO B HeH
yoKe IIPOCIeKUBaeTCsa HeKas CTPyKTypa:

$ find .git/refs
.git/refs
.git/refs/heads
.git/refs/tags

$ find .git/refs -type f

YTo6HI CO3/IaTh HOBYIO CCHUIKY, KOTOpasl IIOMO>KET BaM 3alloMHUTH SHA-1 mocseHero KOMMHUTA,
TI0 CyTH, HEOOXOTMO BBITIOJTHUTD IIPHUMEPHO CJIeYIOIIEe:

$ echo "1a410efbd13591db07496601ebc7a059dd55cfe9" > .git/refs/heads/master
Tenepp B KoMaHAax Git BMecTo SHA-1 MOKHO UCII0JIE30BATh CBEXKECO3JaHHYIO CCHLIKY:

$ git log --pretty=oneline master

13410efbd13591db07496601ebc7a059dd55¢cfe9 third commit
cacOcab538b970a37eale769cbbde608743bc96d second commit
fdf4fc3344e67ab0681836878b6c4951e3b15f3d first commit

TeM He MeHee, peIaKTUPOBATh QaIbl CCHIOK BPYUHYIO He peKoMeHAayeTcs. Git mpemocTaBisieT

454



6os1ee 6e30macHyI0 U yI0O0HYI0 KOMaHy — update-ref — 17151 13MeHEHUS CChLIOK:

$ git update-ref refs/heads/master 1a410efbd13591db07496601ebc7a059dd55¢fe9

BOT uTO Takoe, II0 CyTH, BeTKa B Git — mIpocTo¥ ykasaTesab (CChIKA) Ha IOCJIETHIOI BEpPCHUI0
IIETIOYKH KOMMHUTOB. /IS CO3IaHUSI BETKH, COOTBETCTBYIOIIEH IIPEBIAYIIIEMY KOMMHUTY, MOYKHO
BBITIOJTHUTD CJIEIYIOIIEE:

$ git update-ref refs/heads/test cac@ca

JlaHHasg BeTKa GY,ILET COoepPKaTh JIMIIb KOMMMTEI II0 YKHSHHHBIﬁ, HO He Te, YTO OBLIU CO30aHbI
II0CJIE€ HETO:

$ git log --pretty=oneline test
cacOcab538b970a37eale769cbbde608743bc96d second commit
fdf4fc3344e67ab0681836878b6c4951e3b15f3d first commit

Teneps 6a3a gJaHHBIX Git CXeMaTUYHO BHIIVISIUT TaK, KaK II0Ka3aHO Ha PUCYHKe:

PucyHok 152. O6veKkmbl 8 dupeKkmopuu .git, a makace ykasameau Ha 6epULUHbL 8eMOK.

Korpma BoITIOIHgeTCa KoMaHza git branch (uma BeTku), Git, 10 CyTH, BBINIOIHAET update-ref masa
nobaBJIeHUS Xellla IIOCIelHeT0 KOMMHUTA TeKYIIer BeTKH I10]] yKasaHHbIM UMEeHeM B BHJie HOBOU
CCBHLIKH.

HEAD

Kak >xe Git mmosrygaeT Xelll IIOC/IeZHEr0 KOMMHUTA IIPU BBHIIOJHEHUM git branch (uma BeTkun)?
OTBeT Kpoetcs B ¢paitie HEAD.

dari1 HEAD — 3TO cMMBOJIMUeCKasl CChLIKa (He B TepMHHAaxX GaIOBOM CUCTEMBI) HA TEKYIIYIO
BeTKYy. CUMBOJIMYeCKas CChbIIKA OTIMYAeTCs OT 0OBIYHOM TeM, UTO OHAa COIEP>KUT He caM xelll SHA-
1, a ykasaTeJib Ha APYIYIO CCHLIKY. ECIN BEI 3aIIsiHeTe BHYTPL HEAD, To yBUIUTe CIeAYIOIIEe:

$ cat .git/HEAD
ref: refs/heads/master

Ecyi BRINOJTHUTS git checkout test, Git 06HOBUT cozepkuMoe daiia:

$ cat .git/HEAD
ref: refs/heads/test

[Ipu BeIIIOSIHEHUU git commit Git co3maéT KOMMHUT, yKasblBasg ero pojauresieM o00beKT, SHA-1
KOTOPOTO0 COLep>KUTCA B ¢pariie, Ha KOTOPBIH cchliaeTcas HEAD.
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[Ipu >KeJTaHUH, MOKHO BPYUYHYI0 pellaKTUPOBAaTh 3TOT (A, HO JIydllle KUCII0JIb30BaTh KOMaHIY
symbolic-ref. [TomyunTs 3HaueHre HEAD 3TOM KOMaHI0M MOKHO TaK:

$ git symbolic-ref HEAD
refs/heads/master

H3smeHuTh 3HaueHHe HEAD MO0>XHO Tak:

$ git symbolic-ref HEAD refs/heads/test
$ cat .git/HEAD
ref: refs/heads/test

CHUMBOJIMYECKYIO CCHUTKY Ha $aiI BHe .git/refs IIocTaBUTH HeJb3S:

$ git symbolic-ref HEAD test
fatal: Refusing to point HEAD outside of refs/

MeTKnu

MpeI paccMoTpesd TP OCHOBHBIX THUIIA 00BeKTOB Git, HO ecThb eme OOMH. MeTKa OUeHb I10X0>Ka Ha
KOMMHMHT: OHa COAEP’KUT UM aBTOPa METKH, ATy, COOGHJ,'GHI/IE X yKa3aTeJlb. PasHuIia xe B TOM,
YTO MeTKa yKa3bIBa€T Ha KOMMHUT, a HE Ha [I€PEBO. OHa I110xX0’ka Ha BETKY, KOTOpasd HHUKOI/la He
IIepeMeInaeTcsa: OHa BCerja YKa3blBa€T Ha OJWH W TOT K€ KOMMUT, ITPOCTO AaBasi eMYy IIOHATHOE
M.

Kak Mbl 3HaeM u3 IaBbl OcCHOBBEI Git, MeTKH OBIBAXOT [ABYX THIIOB: aHHOTHPOBaHHBIE U
JIeTKOBeCHBIe. JIeTKOBECHYI0 METKY MO>KHO CO3/IaTh CIe/lyIoIeld KOMaH/0M:

$ git update-ref refs/tags/v1.0 cac@cab538b970a37eale769cbbde608743bc96d

Bor u Bcé! JlerkoBecHass MeTKa — 3TO BeTKa, KOTOpasi HHUKOIZla He IlepeMellaeTcs.
AHHOTHpPOBaHHas MeTKa HUMeeT 6GoJjiee CJIO0KHYIO CTPYKTYpy. IIpH co3laHUM aHHOTHUPOBAHHOM
MeTKH Git c0o37]aéT clelaIbHBIM 00bEeKT, Ha KOTOPBIM OYyAeT yKasblBaThb CChLIKA, & HE IPOCTO
yKa3aTeJb Ha KOMMHT. MBI MOYKEM YBHU[ETH 3TO, CO3/[aB AaHHOTHPOBAHHYK METKY (-3 3a/aéT
aHHOTUPOBAHHbIE METKH):

$ git tag -a v1.1 1a410efbd13591db07496601ebc7a059dd55cfe9 -m 'test tag'

BoT 3HaueHue SHA-1 co3qaHHOT0 00'bEKTa:

$ cat .git/refs/tags/v1.1
9585191f37f7b0fb944435a9bf50de191beadc?2
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Terepb BBITIOTHUM cat-file st aTOTO XeIa:

$ git cat-file -p 9585191f37f7b0fb9444f3539bf50de191beadc?

object 1a410efbd13591db07496601ebc7a059dd55¢cfe9

type commit

tag v1.1

tagger Scott Chacon <schacon@gmail.com> Sat May 23 16:48:58 2009 -0700

test tag

ObpaTtuTe BHHUMaHUe, B mojie object 3ammcaH SHA-1 mmoMeuyeHHOTo KOMMHTA. Takyke CTOUT
OTMETUTBH, YTO 3TO I10JIe He 00513aTeIbHO JOJDKHO YKa3blBaTh Ha KOMMUT; Bbl MOKeTe IIOMETUTh
Jr000M 00beKT B Git. Harrpumep, B ucXogHUKaxX Git MeMHTeWHep 106aBUJI CBOU ITyOIMYHBIN GPG-
KJIFOY B 6J1006 ¥ TIOMETHJI er0. VBUIETh 9TOT KJIF0Y MOYKHO, BBIIIOJTHUB KOMaH/Y:

$ git cat-file blob junio-gpg-pub

B pemosuTopuu sapa Linux Takoke ecTh MeTKa, yKasblBaloIljas He Ha KOMMUT: camasl IiepBast
MeTKa yKasbIBaeT Ha ZiepeBO IIePBUYHOTO UMIIOPTA.

CChUIKH Ha y/laI6éHHbIE€ BETKHU

TpeTuil THUII CCBIIOK, KOTOPBIA MBI PaCCMOTPUM — CCBUIKM Ha yJa/IéHHBIe BeTKH. EC/IM BEI
no6aBU/IM YyAAJMEHHBIM PEIO3SUTOPUM M OTIPAaBM/IM B HeEro KaKWe-HUOyAb H3MeHeHUd, Git
COXpaHUT IIOC/Ie[Hee OTIIpaBJIeHHOe 3HaueHue SHA-1 B qupeKTopuH refs/remotes s KarkKoou
OTIIpaBJIEHHOM BeTKHU. Halpumep, MOXXHO [J00aBUThb VYAAIEéHHBINA PEIO3UTOPHUHM origin H
OTIIPaBUTH TyZa BETKy master:

$ git remote add origin git@github.com:schacon/simplegit-progit.git
$ git push origin master
Counting objects: 11, done.
Compressing objects: 100% (5/5), done.
Writing objects: 100% (7/7), 716 bytes, done.
Total 7 (delta 2), reused 4 (delta 1)
To git@github.com:schacon/simplegit-progit.git
allbef@..ca82abd master -> master

[To3>xe BB CMOXKeTe IIOCMOTPEeTh, I7lle HaxXOAWjach BeTKa master ¢ cepBepa origin BO BpeMs
II0C/IefHe CHHXPOHU3AIIUU C HUM, 3aIJIIHYB B ¢ail refs/remotes/origin/master:

$ cat .git/refs/remotes/origin/master
ca82abdff817ec66f44342007202690a93763949

CCchUIKM Ha yJajIéHHble BeTKH OTIMYAKTCA OT BeTOK (CChIIKM B refs/heads) TeMm, 4TO OHU
CUMTAIOTCSI HEU3MeHSIEMBIMU. ITO 03HAUYAeT, UTO BBl MOKeTe ITePeK/II0YUTCI Ha JIF00YI0 U3 TaKUX
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CCBUIOK C ITOMOIbI0 git checkout, HO Git He yctaHOBUT HEAD Ha Takyro CCBUIKY, @ 3HAUUT BhI He
CMOKeTe QUKCHUPOBATh CBOU M3MEHeHUd C IIOMOIIbI0 git commit Git moggep>KuBaeT yganéHHBIe
BeTKHU B KayeCcTBe 3aKJIa/I0K Ha OIIpefesIEHHbIE COCTOSHUA B YOAJTIEHHOM PEIlO3UTOPHU BO BpeMsd
II0C/IeTHEeT0 KOHTAaKTa C CepBepOM.

Pack-¢panibl

PaccmMoTpuM 00BeKTHI, XpaHdlyecs B 6ase MaHHBIX TeCTOBOro Git pemosutopus. K aromy
MOMEHTY UX OJDKHO O6bITH 11 mITYK: 4 671064, 3 IepeBa, 3 KOMMUTA U OfHA MeTKa:

$ find .git/objects -type f

.git/objects/01/55eb4229851634a0f03eb265b69f5a2d56F341 # tree 2
.git/objects/1a/410efbd13591db07496601ebc7a059dd55cfe9 # commit 3
.git/objects/1f/7a7a472abf3dd9643fd615f6da379c4acb3e3a # test.txt v2
.git/objects/3c/4e9cd789d88d8d89c1073707c3585e41b0e614 # tree 3
.git/objects/83/baae61804eb65cc73a7201a7252750c76066a30 # test.txt v
.git/objects/95/85191f37f7b0fb9444f3539bf50de191beadc2 # tag
.git/objects/ca/cOcab538b970a37eale769cbbde6@8743bc96d # commit 2
.git/objects/d6/70460b4db4daece5915caf5c68d12f560a9fe3ed # 'test content’
.git/objects/d8/329fc1cc938780ffdd9f94e0d364e0ea74f579 # tree 1
.git/objects/fa/49b077972391ad58037050f2a75f74e3671e92 # new.txt
.git/objects/fd/f4fc3344e67ab068f836878b6c4951e3b15f3d # commit 1

Git ucriosnb3yert zlib 11 cKaTHs COLEP>KUMOI0 3TUX (paiyioB; K TOMY ’Ke Y Hac He TaK y>K X1 MHOI'O
OAHHBIX, II03TOMY BCe 3T Galbl BMecCTe 3aHUMAalOT Bcero 925 6aWT. /i1 TOro, 4YTOOBI
IIPOAEMOHCTPUPOBATL OJJHY UHTEPeCHYH 0C06eHHOCTh Git, ;o6aBuUM ¢ait mmobossblie. [o6aBUM
¢aiia repo.rb u3 6ubaroTeku Grit — OH 3aHUMaeT IIpuMepHoO 22 K6:

$ curl https://raw.githubusercontent.com/mojombo/grit/master/1ib/grit/repo.rb >
repo.rb
$ git add repo.rb
$ git commit -m 'added repo.rb'

[master 4843592] added repo.rb

3 files changed, 709 insertions(+), 2 deletions(-)

delete mode 100644 bak/test.txt

create mode 100644 repo.rb

rewrite test.txt (100%)

Ecsii MBI IOCMOTPUM Ha IIOJIyYeHHOE JlepeBOo, Mbl YBUAUM 3HaueHHe SHA-1 6sio6a gya dariia
repo.rb:

$ git cat-file -p master"{tree}

100644 blob fa49b077972391ad58037050f2a75f74e3671e92 new. txt
100644 blob 033b4468fabb2a9547a70d88d1bbe8bf3f9eddd5 repo.rb
100644 blob e3f0941522629ae358806b17daf78246c27c007b test.txt
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[TocMOTPUM, CKOJIBKO 3TOT 00'beKT 3aHMMaeT MecTa Ha JTUCKe, HUCII0JIb3ys git cat-file:

$ git cat-file -s 033b4468fabb2a9547a70d88d1bbe8bf3f9eddd5
22044

Terieph HEMHOTO U3MEHUM 3TOT Galyl ¥ TIOCMOTPUM Ha pe3yJsIbTart:

$ echo '# testing' >> repo.rb

$ git commit -am 'modified repo a bit'

[master 2431da6] modified repo.rb a bit
1 file changed, 1 insertion(+)

B3IJIIHYB Ha JlepeBo, II0JIy4eHHOe B pe3yJibTaTe KOMMUTA, Mbl YBUUM JI0OO0IIBITHYIO Belllb!

$ git cat-file -p master{tree}

100644 blob fa49b077972391ad58037050f2a75f74e3671e92 new. txt
100644 blob b042a60ef7dff760008df33cee372b945b6e884e repo.rb
100644 blob e3f0941522629ae358806b17daf78246c27c007b test.txt

Tenepp ¢ariay repo.rb COOTBETCTBYeT COBEPILIEHHO APYroi 6s106. ITO 03HaYyaeT, UTO BCETO OJHA
eVHCTBEeHHAasl CTpOKa, [obaBileHHass B KoHel] 400-crpouHoro d¢arisia, TpebyeT CO3laHUA
abCOoIF0THO HOBOI'O O0BEKTA:

$ git cat-file -s b042a60ef7dff760008df33cee372b945b6e884e
22054

HTak, MBI UMeeM /iBa IIOYTHU OJWHAKOBBIX 00beKTa 3aHUMAaKIUX I10 22 K6 Ha fucke. Bplio 6b1
3/I0POBO, ecyu OBl Git COXpaHsAI TOJIBKO OAHUH OOBEKT IIeJIMKOM, a APYroM KaK pasHHUIly MeXXIy
HUM U IIePBBIM 00 BEKTOM.

OxkaseiBaeTcd, Git Tak U fesnaeT. IlepBoHadaJIbHBINA GopMaT IJId COXpaHeHUsA 00BeKTOB B Git
HasblBaeTcd "pbIxybIM” popmaToM (loose format). OgHako, BpeMs 0T BpeMeHU Git yIlakOBbIBaeT
HEeCKOJIbKO TaKHUX 00beKTOB B OUH pack-dpaiin (pack B mep. ¢ aHIJI. — yIIaKOBBIBATbh, YIIOTHATD)
IJI1 COXpaHeHUs MeCTa Ha [UCKe W IIOBBIIIeHUA 3QPeKTUBHOCTHU. ITO IIPOMCXOAUT, KOIna
"PBIXJIBIX" 00BEKTOB CTAaHOBUTCA CJIMIIIKOM MHOTO, & TaK)Ke IIPU BBI30Be git gc Bpy4HYIO, U IIPU
OTIIpaBKe HM3MeHeHUU Ha YyJaJléHHBIU cepBep. UTOOBI II0CMOTPETh, KaK IIPOMCXOIUT YIIaKOBKa,
MO>KHO BBIIIOJTHUTH KOMaHJy git gc:

$ git gc

Counting objects: 18, done.

Delta compression using up to 8 threads.
Compressing objects: 100% (14/14), done.
Writing objects: 100% (18/18), done.
Total 18 (delta 3), reused @ (delta 0)
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Ecyiu BRI 3aIJIIHUTE B OUPEKTOPHIO C 00'beKTaMH, BBI O6Hapy>KI/ITe, YTO 60JIbIIIas YacTh 00 HEKTOB
HcyesJjia, 3aTO ITIOABHUJIMCE IBa HOBBIX (l)aﬁﬂa:

$ find .git/objects -type f
.git/objects/bd/9dbf5aae1a3862dd1526723246b20206e5fc37
.git/objects/d6/70460b4b4aece5915caf5c68d12f560a9fe3ed
.git/objects/info/packs
.git/objects/pack/pack-978e03944f5c581011e6998cd0e9e30000905586 . idx
.git/objects/pack/pack-978e0394415c581011e6998cd0e9e30000905586. pack

OcraBiurecs 00beKTHl — 3TO 0JI00BI, Ha KOTOphle He yKasblBaeT HU OJUH KOMMHUT. B HallleM
cIy4ae 3TO CO3JjaHHble paHee 00BbEKTHL: CofleprKallivii CTPoKy "what is up, doc?", u "test content”. B
CWJIy TOr0o, YTO HU B OJHOM KOMMMUTE [aHHble Qailyibl He IIPUCYTCTBYIOT, OHHU CUUTAKTCS
"BUCAYMMU" U He YIIaKOBLIBAXOTCH.

OcrasibHble Qaiyibl — 3T0 pack-pais u ero mHAekc. Pack-gpaiisn — ato ¢aiy, KOTOPHIN Telepb
COZIeP’KUT BCe yJaJéHHble 00beKThHl. MHIeKc — 3TO Qaiy, B KOTOPOM 3allMCaHbl CMeIeHUs
IIpeXHUX 00HeKTOB B pack-¢aiie myasi GBICTPOrO ITOMCKA. YIAaKOBKA [JaHHBIX IIOJIOXKUTEIHHO
IIOBJIMSLIA Ha 0OIIUi pasMmep aiiyioB: ecJH [0 BbI30BAa gC OHU 3aHUMaIM npuMepHo 22 K6, To
pack-¢aiir 3anumaeT Bcero 7 K6alT. MBI TOJIBKO YTO OCBOOOAWIM  3aHHMMAaeMOTrO IHICKOBOIO
mpocTpaHcTBal

Kaxk Git aTo pmesraet? IIpu yriakoBKe Git HUIIfeT IIOX0XKHUe 110 UMeHHU U pasMepy ¢aiyibl U COXpaHseT
TOJIBKO PasHHUILy MeXXJy COCeHUMH BepCHsIMHU. MO0XHO 3aIVIIHYTh B pack-daiiy 4ToObI IIOHATS,
KaKue JeMCTBUA BBIIIOHAITCS IIPHA CXKaTHH. /I IIPOCMOTPAa COLEePKUMOTI0 YIIaKOBaHHOTO daiiia
CYyII[eCTBYeT CayKebHast KoMaHza git verify-pack:
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$ git verify-pack -v .git/objects/pack/pack-
978e0394415c581011€6998cd0e9e30000905586. 1dx
2431da676938450a4d72e260db3bf7b0f587bbc1 commit 223 155 12
69bcdaff5328278ab1c0812ceded7fa7d26a96d7 commit 214 152 167
80d02664cb23ed55b226516648c7ad5d@a3deb90 commit 214 145 319
43168318b7613d1281e5560855a83eb8fde3d687 commit 213 146 464
092917823486a802e94d727c82039024e14a1fc2 commit 214 146 610
702470739ce72005e2edff522fde85d52a65df9b commit 165 118 756
d368d0ac0678cbebcce505be58126d3526706e54 tag 130 122 874
fe879577cb8cffcdf25441725141e310dd7d239b tree 136 136 996
d8329fc1cc938780ffdd9f94e0d364e@ea74f579 tree 36 46 1132
deef2e1b793907545e50a2ea2ddb5babc58c4506 tree 136 136 1178
d982c7cb2c2a972ee391a85da481fc1f9127a01d tree 6 17 1314 1\
deef2e1b793907545e50a2ea2ddb5babc58c4506
3c4e9cd789d88d8d89c1073707¢c3585e41b0e614 tree 8 19 1331 1 \
deef2e1b793907545e50a2ea2ddb5babc58c4506
0155eb4229851634a0f03eb265b69f532d56f341 tree 71 76 1350
83baae61804e65cc73a7201a7252750¢c76066a30 blob 10 19 1426
fa49b077972391ad58037050f2a75f74e3671€92 blob 9 18 1445
b042360ef7dff760008df33cee372b945b6e884e blob 22054 5799 1463
033b4468fabb2a9547a70d88d1bbe8bf3f9eddd5 blob 9 20 7262 1 \
b042360ef7dff760008df33cee372b945b6e884e
1f7a73472abf3dd9643fd615fbda379c4acb3e3a blob 10 19 7282
non delta: 15 objects
chain length = 1: 3 objects
.git/objects/pack/pack-978e03944f5c581011e6998cd0e9e30000905586.pack: ok

3nmech 65106 033b4, KOTOPBIM, KaK Mbl IIOMHUM, ObLI IIEPBOM Bepcrel ¢aiiia repo.rb, cCblIaeTcd Ha
6106 b0423, KOTOPBEIM XpPaHUT BTOPYI0 er0 BepCHUI0. TpeTbsl KOJIOHKA B BBIBOJle — 3TO pasMep
comepxuMoro obwekra. Kak Bumgurte, b042a 3anummaer 22 K6, a 033b4 — Bcero 9 6auT. Yto
UHTEPECHO, BTOpas Bepcus daiiia coxpaHseTcs "KaK eCcThb', a IlepBasg — B BUJe [eJbThl: Belb
CKOpee BCero BaM II0OHAZ00UTCA OBICTPHIM JOCTYII K CAMBIM II0CJIeHUM BepcusaM ¢ariia.

Taxoke 3I0POBO, YTO IEePeyIIaKoBKY MOYKHO BBIIIOJIHATE B JII060€ BpeMsi. BpeMs oT BpeMeHHU Git
Oy/leT BBIMIOJHATL €€ aBTOMAaTHUeCKH, YTOOBI CIKOHOMUTH MeCTO Ha JUCKe, HO BCerja MOYKHO
WHUITMHIPOBATh YIIaKOBKY, BBITIOJHUB git gc.

CrnenupuKanuu CCHLIIOK

Ha OpoTsHKeHHM BCEM KHHUTH MBI HCIIOJIb30BAaJd JOBOJIBHO ITPOCTBIE COOTBETCTBHUS MEXKIY
JIOKaJIbHBIMH BETKaMU M BeTKaMH B YIAJEHHBIX PEIIO3UTOPHSIX, HO BCE MOXKET OBITH UYTh
cJI0’KHee. JIoIyCTUM, BbI I06aBUIN YIaIEHHBIH PeII03UTOPHH:

$ git remote add origin https://github.com/schacon/simplegit-progit

Jdra koMmaHZa [ob6aBysieT CeKIMI0 B Qailn .git/config, B KOTOpoH 3afaHBl UMS YOaJEHHOTO
peno3uTopus (origin), ero URL U crieITuUKAIIHIS CCHIIOK /IS U3BJI€UEeHUS TaHHBIX:
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[remote "origin"]
url = https://github.com/schacon/simplegit-progit
fetch = +refs/heads/*:refs/remotes/origin/*

dopmMmaTt crenupUKaIUU CAEAYIOINUN: ONIIMOHAJBHBIN +, Jajlee Ilapa <src>:<dst>, rme <src> —
1abJI0H CCHIJIOK B yJaJI€HHOM PelO3UTOPHUH, a <dst> — COOTBETCTBYIOIIHUH IIA6JI0H JIOKAJIbHBIX
CChUIOK. CUMBOJI + coob1taeT Git, YTO 0OHOBJIEHHE HE0O6XOAUMO BBIIIOJIHATE Jake B TOM CJIydae,
eCJIU OHO He sIBJIsIeTCs IlepeMoTKoH (fast-forward).

ITo ymosryaHU10, II0CJIe BBIIIOJIHEHU git remote add, Git 3abupaeT Bce cChLIKU U3 refs/heads/ Ha
cepBepe, U 3allUChIBaeT UX B refs/remotes/origin/ jiokajbHO. TaKUM 00pa3oM, ecji Ha cepBepe
eCThb BeTKa master, >KypHaJI JaHHOM BeTKU MO>KHO II0JIyYUTh, BbI3BaB:

$ git log origin/master
$ git log remotes/origin/master
$ git log refs/remotes/origin/master

Bce 9TM KOMaHJbl 9KBHBAJEHTHHl, TaK KakK Git pasBepHET KaKAyl 3allChb [0
refs/remotes/origin/master.

Eciu XoueTcs, 4T06bI Git 3abupast Ipyu 0OHOBJIEHUHU TOJIBKO BeTKY master, a He BCe JOCTYIIHBIE Ha
cepBepe, MOXKHO U3SMEHUTH COOTBETCTBYIOIIYI0 CTPOKY B KOHQUIYpaIHU:

fetch = +refs/heads/master:refs/remotes/origin/master

JdTa HacTpoMKa OyZeT HCIIOJIb30BaThCSI II0 YMOJYAHUIO IIPU BbI30Be git fetch g maHHOrO
YAAJIEHHOIO peno3suTopus. EciM ke BaM HY)KHO U3MEHUTH CIlelIUPUKAIUI0 BCero pas, MOKHO
3ajaTh refspec B KoMaHHOU CcTpoKe. HampuMep, UTOOBI IIOJIYyYUTh JaHHbBIe U3 BeTKU master U3
YOaJIEHHOI'0 PeIlO3UTOPHUS B JIOKAJIBbHYI0 origin/mymaster, MOXKHO BBIIIOJIHUTS:

$ git fetch origin master:refs/remotes/origin/mymaster

MO0>KHO 3a/1aTh HECKOJIbKO U cIeITUPUKAITUN 3a OOUH pas. [[oJIyduTh JaHHBIe HECKOJIBKUX BETOK
U3 KOMaHTHOM CTPOKU MO>KHO TaK:

$ git fetch origin master:refs/remotes/origin/mymaster \
topic:refs/remotes/origin/topic
From git@github.com:schacon/simplegit
I [rejected] master -> origin/mymaster (non fast forward)
* [new branch] topic -> origin/topic

B OJaHHOM CjIy4dae C/JIMAHHE BETKU master BBRIIIOJIHUTH He yAaJIOCh, ITIOCKOJIBKY C/IMSIHNE HE OBLIO

"OBICTPOM IlepeMOTKOM". Takoe IoBeJleHHMEe MOXXHO M3MeHUTh, 00aBUB Iiepe] clielfuuKariiein
3HaK +.

462



B xoHuryparimoHHOM ¢aijie TakKe MOXKHO 3aJ[aBaTh HECKOJILKO CIleITUPUKaIUui Ij1d
I10JIy4eHUs 0OHOBJIEHUM. UTOOBI KaXKAbIN pa3 I1oJiyyaTh OOHOBJIEHUS BETOK master W experiment,
no6aBbTe IBe TaKUe CTPOKU:

[remote "origin"]
url = https://qgithub.com/schacon/simplegit-progit
fetch = +refs/heads/master:refs/remotes/origin/master
fetch = +refs/heads/experiment:refs/remotes/origin/experiment

3a7iaBaTh MacKy YaCTUYHO B CIIeITUPUKAIINU HeJb3s, CeyIoIlas 3alich HeBepHa:
fetch = +refs/heads/qa*:refs/remotes/origin/qa*

TeM He MeHee, MOKHO KCII0JIb30BaTh IMPOCTPAHCTBA UMEH JIJIST ITOJTYUYE€HHUsI CX0YKETO pe3yJbTaTa.
Ecsim Bara QA KOMaH/Ia UCIIOIb3yeT HeCKOJIBKO BETOK /IS CBOeH PaboThI, U BB XOTUTE II0JIyYaTh
TOJBKO BeTKy master M Bce BETKH KOMaHABI QA, TO MO>XHO I00aBUTh B KOHQUIYpaIlHIO

cJIeIyIolee:

[remote "origin"]
url = https://github.com/schacon/simplegit-progit
fetch = +refs/heads/master:refs/remotes/origin/master
fetch = +refs/heads/qa/*:refs/remotes/origin/qa/*

Ecim y Bac CJIOKHBIM pabodymil Iporjecc MpU KOTOPOM Bce KOMaHAbI — paspaboTyUKH, QA u
CIIEeITHAIHCTHI TI0 BHEIPEHUI0 — BeIyT Pab0ThI B OTHOM PEIIO3UTOPHH, BBl MOKeTe pa3sTpaHHIUTh
HX C IIOMOIITHI0 ITPOCTPAHCTB UMEH.

CnenuduKkanuu CCHUIOK /IJIsI OTIPaBKHU JaHHBIX Ha cepBep

30pOBO, UTO MO>KHO II0JIy4YaTh JAaHHBIE 10 CChIJIKAM B OT[eJIbHBIX IIPOCTPAHCTBAX UMEH, HO HaM
JKe eIllé Halo chesaTh TaK, YTOObBl KOMaHZa QA CHavajsla CMOIVIa OTIIPAaBUTHL CBOU BETKU B
IIPOCTPAHCTBO HMMEH qa/. MBI pelIMM 3Ty 3aZady, HCIIO0JIb3ys CIeIUOUKAIIUM CChIIOK I
KOMaHJbI push.

Eciim xomaHzma QA XoueT OTIIPABJIATHL M3MEHEHUs U3 JIOKaJIbHOM BeTKH master B qa/master Ha
yIaJIEHHOM CepBepe, OHU MOT'YT UCII0JIb30BaTh TAKOM IIPUEM:

$ git push origin master:refs/heads/qa/master

Eciint ke 0HU XOTAT, YTOOBI Git aBTOMaTHUYeCKH [Jesiajl TaK IIPpU BBI30Be git push origin, MOXKHO
06aBUTH B KOHQUTYPAITMOHHBIN paiiyl 3HaueHHe U1 push:
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[remote "origin"]
url = https://github.com/schacon/simplegit-progit
fetch = +refs/heads/*:refs/remotes/origin/*
push = refs/heads/master:refs/heads/qa/master

OmATs >Ke, 3TO IPUBEZAET K TOMY, UTO IIPH BBI30Be git push origin JioKaJbHas BeTKa master Oyzer
10 YMOJIYaHHUIO OTIIPaBJIATLCA B YaJIEHHYI0 BeTKY qa/master.

VaajseHue CCHLIIOK

KpoMe Toro, CITerTupUKAITUU CCHIJIOK MOYKHO HCII0JIB30BaTh /IS YAAJE€HUS CChIOK Ha YIAJIEHHOM
cepBepe:

$ git push origin :topic

Tak kak creruoUKanMUsg CCBUIKM 3aJaéTca B BHUAE <src>:<dst>, TO, IIPOIIyCKast <src>, MbI
yKasbplBaeM Git, YTO yKasaHHYI0 BeTKy Ha YyJaJéHHOM CepBepe HaJ0 ClesaTb IIyCTOM, 4TO
IIPUBOJUT K €€ yIaIeHUIo.

IIpoTOKOJIBI HEpPEAAYH JaHHBIX

Git yMeeT 1repeiaBaTh JaHHBIE MKy PEIIOSUTOPUAMU JBYMS CII0CO6aMHU: UCII0/Ib3Y "IVIYIIBIA" U
"YMHBIN" IIPOTOKOJIBIL. B 3TOM IJ1aBe MBI paCCMOTPUM, KaK OHU paboTaroT.

IJIyneIii IPOTOKOJI

Ecoiu BBI paspelvin JOCTYII Ha UTeHHe K BallleMy pelrosutropuro uyepe3 HTTP, To ckopee Bcero
OyZeT HCIIOJb30BaH "IIYNBIM" IIPOTOKOJI. IIPOTOKOJ HasBalW IVIYIBIM, IIOTOMY YTO [JI €ro
paboTel He TpebyeTcsl BHIIIOJIHEHUE CIeITUOUUHBIX [UIg Git ollepaljiii Ha CTOPOHE cepBepa: BeCh
IIpoIiecc II0JIy4eHUsl JaHHBIX IpeacTaBiaseT coooi ceputo HTTP GET 3ampocos. IIpu aTOM KJIWEHT
0’KHZlaeT 0OHapPY>KUTH OIIpefiesIéHHbIe GalyIbl Ha cepBepe I10 3aJaHHbIM IIyTSIM.

[7IymIbIl  IIPOTOKOJI [OBOJILHO pPeJKO MUCIIOJIb3yeTcss B HamM [AHU. [lpu
HUCII0JIb30BaHUU IJIYIIOTO IIPOTOKOJIA CI0KHO 00eCIIeYnuTh 6e30I1aCHOCTh Ilepefadn

NOTE U IIPUBATHOCTH JAHHBIX, II03TOMY O0JIBIITUHCTBO Git cepBepoB (Kak 00/1a4HBIX, TaK
U TeX, 4YTO TPeOYIT YCTAaHOBKH) OTKa)KyTcs paboTaTh yepe3 Hero. PekoMeH1yeTcs
UCII0JIb30BaTh YMHBIM IIPOTOKOJI, KOTOPBIM MBIl paCCMOTPHUM JlajIee.

JlaBaiiTe pacCCMOTPUM IIPOIleCC II0JyYeHUs JaHHBIX U3 pero3uTopus simplegit-progit:
$ git clone http://server/simplegit-progit.git

ITepBBIM fiesioM 6yzeT 3arpykeH ¢ari info/refs. /laHHBIN daiiy sanKuceIiBaeTCsd KOMaHL0H update-
server-info, I03TOMY [I1 KOppeKTHOM pa6oTsl HTTP-TpaHcopTa HeOOXOLMMO BBIIIOJIHATE €€ B
post-receive Tpurrepe.
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=> GET info/refs
ca82abdff817ec66144342007202690393763949 refs/heads/master

Temmeps y Hac MMeeTCd CIIMCOK YAaJIEHHBIX BETOK M HX XeIlH. /lasee, HA0 IIOCMOTPETh, KyJa
ccetaercd HEAD, 4yTOOBI 3HATh Ha YTO IIePEeKII0OYUTHCA I10CIIe 3aBePIIeHUsa pab0Tel KOMaH/bI.

=> GET HEAD
ref: refs/heads/master

HTak, HY)KHO IIepeKJIIYUTCA Ha BeTKy master IIOocjie OKOHYaHWA paboThl. Ha JaHHOM 3Tale
MO>KHO HaUYMHAaTh 00X0[ pernosuTopud. HadaJlbHOM TOYKOM ABJIIETCI KOMMUT ca82ab, 0 YéM MBI
y3Hauy U3 ¢aria info/refs, 1 Mbl HAUMHAEM C ero 3arpysKHu:

=> GET objects/ca/82a6dff817ec66f44342007202690393763949
(179 bytes of binary data)

O6BeKT IIoJlyuyeH, OH ObLI B DPBHIXJIOM ¢opMaTe Ha cepBepe, ¥ Mbl ITOay4dyuad ero 1o HTTP,
ucnob3ys GET-3ampoc. Terrepb MOXKHO eT0 pasapXUBHUPOBaTh, 00pe3aTh 3aroJIOBOK U IIOCMOTPETh
Ha COZlep KHMOe:

$ git cat-file -p caB82abdff817ec66T44342007202690393763949
tree cfda3bf379e4f8dba8717dee55aab78aef7f4daf

parent 085bb3bcb608e1e8451d4b2432f8ecbeb30be7e7

author Scott Chacon <schacon@gmail.com> 1205815931 -0700
committer Scott Chacon <schacon@gmail.com> 1240030591 -0700

changed the version number

Jlasee, HeOOXOAVMMO 3arpy3uUTh ellfé /ABa oO6beKTa: JepeBo cfda3b — comepsKHMoOe TOJIBKO UYTO
3arpy,KeHHOT0 KOMMUTA, U 085bb3 — poAUTEIHCKUN KOMMUT:

=> GET objects/08/5bb3bcbb608e1e8451d4b2432f8ecbeb30be7e7
(179 bytes of data)

BoT MBI 1 II0JIYUHJIA CJIe,Zl;y}OLLII/IfI 00'bEeKT-KOMMHUT. Tenepb COZIEPKUMO€E€ KOMMHTA:

=> GET objects/cf/da3bf379e4f8dba8717dee55aab78aef7f4daf
(404 - Not Found)

VIic, IOX0)Ke, 3TOTO ZiepeBa HET Ha cepBepe B PHIXJIIOM $opMaTe, II03TOMY MBI IIOJIYUUIN OTBET
404. Bo3MOJKHBI /IBa BapHaHTa: 06beKT B JPYTOM PeIO3WTOPUHU, WJIM B YIIaKOBaHHOM ¢atiie
TeKYIIero perrosuTopys. CHauasa Git mpoBepsieT CIIMCOK aIbTePHATUBHBIX PEIIO3UTOPUEB:
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=> GET objects/info/http-alternates
(empty file)

Eco OB 3TOT 3alpoC BEpPHYJ HEIIYCTOM CIIMCOK aJbTepHaTHB, Git IpoBepus OBl yKa3aHHBIE
PelosUTOpUM Ha Hajuyue ¢aisa B "PBIXJIOM" ¢opMaTe — [NOBOJILHO IIOJIe3Has QHIIKA I
IIPOEKTOB-GOPKOB, II03BOJIAKOINAS YCTPAaHUTh [AyOsrpoBaHHe. Tak KakKk B [JaHHOM Cjy4dae
aJbTEpHAaTUB HeT, O00BEeKT, TO/DKHO OBITh, yIlakoBaH B pack-dpaiyie. UTOOBI ITOCMOTPETH
IOCTYIIHBIe Ha cepBepe pack-paiyibl, HY)KHO cKadyaTh ¢paur objects/info/packs, comeprkaui Ux
CIIMCOK. TOT $aiI To>Ke 00HOBJIAETCA KOMaH/oi update-server-info:

=> GET objects/info/packs
P pack-816a9b2334da9953e530f27bcac22082a9f5b835. pack

Ha cepBepe mMeeTcsl TOJIBKO OJWH pack-¢aiiyi, 103TOMy O0BEKT TOYHO TaM, HO HeoOXOAMMO
IIPOBEPUTH UHEKCHBIN (Qaijl, YTOOBI B 3TOM yOeAuThCsa. Eciv O6BI Ha cepBepe OBLIO HECKOJIBKO
pack-¢aiiios, 3arpy3suB CHaudasla MHEKCHI, Mbl CMOIVIA OBl OIIpe/leIUTh, B KAKOM UMeHHO pack-
¢ailre HAaXOAUTCA HY>KHBIM HaM 00BeKT:

=> GET objects/pack/pack-816a9b2334da9953e530f27bcac22082a9f5b835. 1dx
(4k of binary data)

Temeps, Korga MbI IIOJIYYUIN HHIEKC pack-¢aiiia, MOXKHO IIPOBEPUTSH, COLEPIKUTCS JIX B HEM HalIl
00BbEeKT. ITO BO3MOXKHO OJjlarogapsg TOMY, 4YTO B HHAeKce XxpaHdarca SHA-1 00BeKToB,
CoJleprKaluXCs BHYTPU pack-¢paiiia, a TakKe UX cMellleHUd. Halll 06 beKT TaM IIPUCYTCTBYeT, TaK
4TO IIPOJOJ/DKHUM U CKavaeM Bechb pack-air:

=> GET objects/pack/pack-816a9b2334da9953e530f27bcac22082a9f5b835. pack
(13k of binary data)

WTak, MBI IIOJyYWJIH Hallle /epeBO, MOXXHO MPOJOJDKUTH 00XO[ CIIMCKa KOMMHUTOB. Bce OHHU
cojieprKaTcd BHYTPU CBe)KeCKadyaHHOro pack-daitysia, Tak 4TO CHOBa 00palllaThbCsa K CepBepy He
Hajo. Git u3BIeKaeT pabouyro KOIIMI0 BeTKU master, Ha KOTOpyto ccbliaeTcss HEAD (He 3a6b11H, [7151
4ero Mbl CKauuBasu ¢aiis info/refs B camoM Hayasie?).

VMHBI! IIPOTOKOJI

[JIyIIBIN IIPOTOKOJI IIPOCT, HO HeadPeKTHUBEH U He I103BOJIIeT IIPOU3BOAUTE 3alIUCh B yIaIEHHbIE
periosutopuu. I'opa3go 4aige i1 oOMeHa MaHHBIMH HCIOJIb3YIOT "yMHBIM' HNPOTOKOJ. HO 3To
TpebyeT 3allyCKa Ha CepBepe CIleliiaJIbHOTO0 IIpollecca, 3HAKIIero 0 CTPYKType Git perro3suTopus,
YMEIOIIIET0 BBIACHATH, KaKHe JaHHble HeoO0XOAWMO OTIIPaBUThH K/IWEHTY U TeHEepUPYIOIero
OTHesbHBIN pack-¢aiiy ¢ HeLoOCTAIOIUMU W3MeHeHUsIMHU [ Hero. PaboTy YyMHOIO IIPOTOKOJIA
0becrIeyrBaIOT HeCKOJIBKO IIPOIIeCCOB: IBa [JI1 OTIIPaBKU JaHHBIX Ha CepBep U Ba /IS 3aTPY3KHU C

HeEero.
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3arpy3ka JaHHBIX Ha cepBep

/111 3arpysKU JaHHBIX Ha YZaJEHHBIN CepBep MCII0Ib3YIOTCA IIpoIiecchl send-pack ¥ receive-pack.
I[Iporiecc send-pack 3amyckaeTcsd Ha KJIMeHTe U IIOAKJII0UaeTCd K receive-pack Ha cepBepe.

SSH

JlomycTuM, BBl BBITIOJIHAETe git push origin master u origin 3amaH Kak URL, UCITOJIB3YIOIUNA
rmporokos SSH. Git 3amyckaeT Iporiecc send-pack, KOTOPBIM yCTaHaBJIWBaeT COeJUHEHUE C
cepBepoM 110 IIPOTOKOJy SSH. OH IIhITaeTcsa 3aIlyCTUTh KOMaHAy Ha yAaJéHHOM CepBepe uepes
BBI30B SSh KOMaH/bl, KOTOPBIH BHIIVIIIUT CJIeLYIOIUM 00pa3oM:

$ ssh -x git@eserver "git-receive-pack 'simplegit-progit.git

005bca82a6dff817ec6614437202690a93763949 refs/heads/master report-status \
delete-refs side-band-64k quiet ofs-delta \
agent=qgit/2:2.1.1+github-607-9fbad028 delete-refs

003e085bb3bcb608e1e84b2432f8ecbeb306e7e7 refs/heads/topic

0000

KomaHza git-receive-pack TyT >Ke IIOCBhIJIaeT B OTBET 110 OJHOM CTPOKe Ha KaKAYI0 U3 UMeIIIUXCI
B HaJIMYUU CCHLJIOK — B ITAaHHOM CJIydyae TOJbKO BeTKY master 1 eé SHA-1. [lepBas cTpoKa Takyke
COJIEP’KUT CIIMCOK BO3MOXKHOCTEH cepBepa (3mech 3T0 report-status, delete-refs m Imapouka
IPYTUX, BKIIOYas BEPCUIO UCII0JIB3yeMOro IIpoIiecca).

Kaxzasgs cTpoka HauyMHaeTcs € 4-0aMTOBOro IeCTHAIATEPUYHOTO 3HAUEHUs, COZeprKalliero
IUINHY OCTaBIIeMCcAd 4YacTU CTPOKHU. IlepBag cTrpoka HaumHaeTcsa ¢ 005b, 3To 91 B JecITUYHOU
CHUCTeMEe CUHCJIEeHUs, 3HAaUYUT B 9TOU CTpOKe elé 91 6aunT. Cienyroias cTpoka HaunHaeTtcs ¢ 003e
(62), TO ecTb Ha/lO IIPOYUTATH elfé 62 GauTa. Jasee ciaemyer 0000, o3Hayaromass KOHell CIIHMCKa
CCBLJIOK.

Temeps, Korga send-pack BBIICHHJI COCTOSIHHE CepBepa, OH OIIpefiesiseT KOMMUTEI, KOTOPhIE eCTh
JIOKQJIbHO, HO OTCYTCTBYIOII[Me Ha cepBepe. /I KaXK[OHM CCBIIKH, KOoTopas OymeT OOHOBJIEHa
KOMaHzoi push, mporiecc send-pack IepemaéT mporeccy receive-pack aTh gaHHbIe. Harpumep,
ecii Mbl OOHOBJIsIEM BeTKy master, ¥ [qobaBjisieM BeTKy experiment, oTBeT send-pack Oyzer
BBIIVIAZIETH CIeAYIOIIUM 06pasoM:

0085ca82a6dff817ec66T44342007202690393763949 15027957951b64cf874c3557a0f3547bd83b3ff6
\

refs/heads/master report-status
00670000000000000000000000000000000000000000 cdfdb42577e2506715f8cfeacdbabc@92bfb3e8d
\

refs/heads/experiment
0000

Git 1oceLIaeT 10 CTPOKe, CofepsKalled COOCTBEHHYIO [JIMHY, CTapbli X3III, HOBBIM X3III U HUMSA
CCBUIKH; IJIs1 KaXKJ0M 0OHOBJISIEMO CCHIIKU. B IIepBOIi CTpOKe TaKyKe IOCHLIAIOTCSI BO3MOYKHOCTH
KJIMeHTa. X311, COCTOSIIUM U3 HyJIed, TOBOPUT O TOM, YTO pPaHbIIe TaKOM CCHUIKU He OBLIO — BBI
Be[lb 00aBisieTe HOBYIO BeTKy experiment. IIpy ygaseHMM BeTKU BCEé ObLIO OBI HA0O60POT: HYJIHU
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OBLIN OBI CIIpaBa.

3aTeM KJIMeHT IIOChLIaeT pack-daiis ¢ o0beKTaMH, KOTOPBIX HeT Ha cepBepe. B KOHIle cepBep
Iepefaér cTaTyc ollepariuy — yclex UIu OIInoKa:

000Aunpack ok

HTTP(S)

JToT mporecc 1moxo>X Ha HTTP, HO ycTaHOBKaA COeJUHEHU CJIerKa OT/InJaeTcs. Bcé HaunHaeTcs ¢
TaKoIo 3arrpoca:

=> GET http://server/simplegit-progit.git/info/refs?service=git-receive-pack

001f# service=git-receive-pack

000000abbc5f0ed45abd7832b123074a3331739977c9e8188 refs/heads/master \
report-status delete-refs side-band-64k quiet ofs-delta \
agent=git/2:2.1.1~vmg-bitmaps-bugaloo-608-g116744e

0000

JTO BCE, YTO IepefaéTcsd B OTBET Ha IIepPBBIM 3allpoc. 3aTeM KJIMEeHT JejlaeT BTOPOM 3aIlpoc, Ha
9TOT pas POST, mepenaBas JaHHbIE, II0JIy4eHHbBIe OT KOMaH/bI git-upload-pack.

=> POST http://server/simplegit-progit.git/git-receive-pack

JTOT 3alpoc BKJIKUYaeT B cebsa pesyiabTaThl send-pack ¥ cobcTBeHHO pack-¢painisl. Cepsep,
HCII0JIBL3Ys Kog, cocTossHUA HTTP, BosBpailriaeT pe3y/IbTaT OIIEPAIJHH.

CxauuBaHue JAaHHBIX

JUId TI0JIyUeHUs NAaHHBIX U3 YIAJIEHHBIX PeIllO3SUTOPHEB HMCIIOJIb3YIOTCA IIporecchl fetch-pack m
upload-pack. KiimeHT 3amyckaeT mporiecc fetch-pack, KoTopeIf IMOAKIIIOUaeTCs K IIpoleccy upload-
pack Ha cepBepe /I OIIpe/iesIeHUs II0/JIe)KallluX Iepejjade JaHHBIX.

SSH

Ecsiu BB paboTaeTe uepe3 SSH, fetch-pack BBIITOSTHSIET IPUMEPHO TaKyl0 KOMaH/Y:

$ ssh -x git@server "git-upload-pack 'simplegit-progit.git

Kaxk Tosbko fetch-pack rmogkirouaercs K upload-pack, TOT OTChLIaeT 06pPATHO CIIeAYIOIIee:
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00dfca82a6dff817ec66144342007202690293763949 HEADmulti_ack thin-pack \
side-band side-band-64k ofs-delta shallow no-progress include-tag \
multi_ack_detailed symref=HEAD:refs/heads/master \
agent=qgit/2:2.1.1+github-607-9fba4028

003fca82a6dff817ec66f44342007202690293763949 refs/heads/master

0000

JTO OUeHb II0X0’Ke Ha OTBeT receive-pack, HO TOJILKO BO3MO>KHOCTH Jipyrue. Bmo6aBok upload-pack
OoTChLIaeT 06paTHO cchlIKy HEAD, 4TO6BI K/IWEHT IIOHUMaJl, Ha KaKyI BeTKY I1epeKJII0UUTHCS,
€CJIU BBIIIOJIHAETCS KJIOHUPOBaHUe.

Ha pmanHHOM artare mporiecc fetch-pack cMOTpPUT Ha 00BEKTHI, UMeIOIHecs B HAJIWUYWUU, U I
HeJIOCTAalIIUX O00BEKTOB OTBedyaeT CJIOBOM "want" + cooTBeTcTByrOIuid SHA-1. [i1g yxKe
UMeRIUXCsd 00beKTOB IIPOLecC OTIIpaBJgeT HUX Xellld CO cjJ0BOM "have". B KOHIle cIIMCKa OH
nuireT "done", M 9TO MaéT NIOHATH IIpoleccy upload-pack, 4TO IIOpa HAYWHATHL OTIIPABJIATH
yI1aKOBaHHBIN pack-¢aiiy ¢ He06X0AUMBIMU JaHHBIMU:

0054want ca82abdff817ec66144342007202690393763949 ofs-delta
0032have 085bb3bcb608e1e8451d4b2432f8ecbeb306e7e7

0000

0009done

HTTP(S)

"PykoIrorkaTue" [y IIpoljecca II0JIy4YeHHs HeIOCTAIINX JaHHBIX 3aHuMaeT aBa HTTP sampoca.
ITepBbIN — 3TO GET 3ampoc Ha ToT ke URL, UTO U B c/Iy4ae IJIYIIOTO IIPOTOKOJIA:

=> GET $GIT_URL/info/refs?service=git-upload-pack

001e# service=git-upload-pack

000000e7ca82a6dff817ec66T44342007202690393763949 HEADmulti_ack thin-pack \
side-band side-band-64k ofs-delta shallow no-progress include-tag \
multi_ack_detailed no-done symref=HEAD:refs/heads/master \
agent=qgit/2:2.1.1+github-607-9fba4028

003fca82ab6dff817ec66f44342007202690293763949 refs/heads/master

0000

JTO OYeHb ITOXO’Ke Ha HCIOJIb30BaHHe git-upload-pack mo SSH, BOT TOJILKO 06MEH AaHHBIMU
IIPOU3BOAUTCS OTAEeIbHBIM 3aIIPOCOM:

=> POST $GIT_URL/git-upload-pack HTTP/1.0
0032want 0a53e9ddeaddadb3ad106860237bbf53411d11a7
0032have 441b40d833fdfa93eb2908e52742248faf0ee993
0000

Hcmonb3yeTcs TOT >Ke ¢opMaT 4TO M paHee: B OTBeT cepBep IIOCHLIAET CTaTyC OIlepaliiul M
CreHepHUpOBaHHBIN pack-daii.
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3ax/rroueHue

B aToM paspesie MBI BKpaTIle pacCMOTpPesH IIPOTOKOJIBI Ilepe/jladd JaHHBIX. [[pOTOKOJIBI 06MeHa
OaHHBIX B Git BKIINOUYAT B Cceb6s1 MHOXeCTBO ¢uu — Tuma multi_ack wmiam side-band —
paccMoTpeHHe KOTOPBIX BBIXOAUT 3a IIpefiesIbl 3TOM KHUTH. MBI ommmcasu $popMaT COOOIIeHUH
MeXXy KJIMEeHTOM U CepBepoM He BJaBasCh B JeTasId, eCId XOTHUTe IIOKOHAaThCd B 3TOU TeMe
1y6Ke — 00paTUTeCh K UCXOZHOMY Koay Git.

Vxonx 3a PEIIO3UTOPHEM H BOCCTAHOBJICHHE JAHHBIX

H3penka BaM mOTpebyeTcd AesnaTh "yOOpKYy' — chesaTh PeIlO3UTOPUI 60jiee KOMITAKTHBIM,
OYUCTUTH HMIIOPTUPOBAHHBIA PENO3SUTOPUU OT JIMIIHUX (GAaljioB HIM BOCCTAHOBUTH
IIOTepsIHHBIE TaHHbIe. /laHHBIN paszes 0XBaThIBaeT HEKOTOPBIE U3 3THUX CIleHapUeB.

Vxop 3a peno3uTOopueM

Bpemsa oT BpeMeHHU Git BBIIIOJIHSeT aBTOMaTHUYeCKyH COOpPKY Mycopa. Yallle Bcero aTa KOMaH7Za
HUYero He JesiaeT. OHAKO, eC/IM Y BaC HaKOIIMJIOCh CJIMUIIIKOM MHOTO "PBIXJIBIX" 00beKTOB (He B
pack-¢paiiax), uiad, Ha000pOT, OTAEJbHBIX pack-paiiysios, Git 3aIlycKaeT IOJHOIIEHHBIN COOPIIHUK
— git gc. 3gech "gc" aTo cokpaimgeHue oT "garbage collect”, uyTo 03HauyaeT "cb6opka Mycopa". ITa
KOMaH/ja BBITIOJIHSIET HECKOJIBKO JeCTBUM: COOHMpPAaeT BCe PhIXJIble 00 BEeKThI U YIIAaKOBBIBaeT UX B
pack-painbl; 00begUHSIET HECKOJbKO YIIaKOBAHHBIX (aljoB B OAWH OOJIBIION; yHaJsieT
HeJJOCTH)KUMBIe 00 beKThI, XpaHsIIIHecs J0JIbIlle HeCKOJIbKUX MeCsIleB.

MO>KHO 3aIlyCTUTEL CO0PKY Mycopa BPyJHYIO:
$ git gc --auto

O1mATh ’Ke, KaK IIpaBHMJIO, 3Ta KOMaHJIa HHUYero He esaeT. HyxHo mMmeTh mnpuMepHo 7000
HeC)KaThIX 00beKTOB uiau 6osiee 50 pack-¢aityioB, UTOOGBI 3aIlyCTHJICI HACTOSIIUM gC. ITHU
3HayeHUs MOXKHO M3MeHHUTH C IIOMOIIbI IlapaMeTpoB gc.auto ¥ gc.autopacklimit
COOTBETCTBEHHO.

Emé ogHO melicTBUeE, BBIIIOJIHSAEMOE gC — YIIAKOBKa CChUIOK B eQUHBLIN Qail. [Ipeamnosoxum,
PeIlO3UTOPUI COLEPIKUT CJIeAYyIOIrie BeTKU U Teru:

$ find .git/refs -type f
.git/refs/heads/experiment
.git/refs/heads/master
.git/refs/tags/v1.0
.git/refs/tags/v1.1

Ecom BBINOHUTE git gc, aT Qariyiel 6yAYyT yAajieHB U3 AuUpeKTopHuU refs. Git mepeHecéT UX B
¢darin .git/packed-refs B yrogy appeKTUBHOCTHU:
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$ cat .git/packed-refs

# pack-refs with: peeled fully-peeled
caclcab538b970a37eale769cbbde608743bc96d refs/heads/experiment
ablafef80fac8e34258ff41fc1b867c702daa24b refs/heads/master
cacOcab538b970a37eale769cbbde608743bc96d refs/tags/v1.0
9585191f37f7b0fb944413539bf50de191beadc2 refs/tags/v1.1
N3a410efbd13591db07496601ebc7a059dd55cfe9

[Ipy 06HOBJIEHUHU CCBUIKU Git He OyfeT pefakTUpPOBATh 3TOT Qaiy, a Jo06AaBUT HOBBIM Qaiiyi B
refs/heads. /l11 moslydeHHs Xellla, COOTBETCTBYIOIIIEIO HY)KHOM CCBLIKe, Git cHadaJsia IIPOBEPUT
Hasinyre Qaiila CChUIKM B JTUPEeKTOpUM refs, a K paitiny packed-refs o6paTUTCSA TOJIBKO B CIydae
OTCYTCTBHSA OHOro. Tak 4UTO, eC/I BBl He MOYKeTe HalTHU CCHIJIKY B TUPEKTOPHHU refs, CKopee BCero
OHa yIlakoBaHa B ¢aiiie packed-refs.

ObpaTuTe BHUMaHUe, IIOCIAeIHAA CTpoKa daiyla HauuHaeTcd ¢ . ITO 03HAudaeT, UTO MeTKa Ha
IIpeIpIAyIned CTPOKe SIBJISIETCS aHHOTUPOBAHHOM MeTKOM U JJaHHas CTPOKa — 3TO KOMMHUT, Ha
KOTOPBIY aHHOTHPOBaHHAsl MeTKa yKa3bIBaerT.

BoccraHoBJIeHHE JaHHBIX

B Kako#-To MOMEeHT IIpU paboTe ¢ Git BBl MOYKeTe HeUasiHHO IIOTepSITh KOMMUT. Kak ITpaBHIIO,
TaKoe CJIydJaeTcs, KOIJla BBl yajisieTe BeTKY, B KOTOPOM HaXOJIWIHCh HEKOTOPhle HAapaOGOTKH, a
II0TOM OKa3bIBAeTCsl, YTO OHU BCE-TAaKH OBLIU HY>KHBIMHU; JTU60 BBI BRITIOJTHIJIM it reset --hard,
TeM CaMbIM OTKa3aBIIHNCh OT KOMMHUTOB, KOTOpHIE 3aTeM ITOHAJ00UINCh. Kak ke B TaKOM CJIydae
3aII0JIyYUTH CBOM KOMMUTHI 06paTHO?

Hioke IpuUBeJIEH ITpUMep, B KOTOPOM MBI c6packiBaeM BETKY master ¢ IIOTepel JaHHBIX /10 6oJiee
pPaHHero COCTOSIHUS, a 3aTeM BOCCTAHABJIWBaeM IIOTepsSIHHble KOMMMTHIL. /IJIsi Hadajla, JaBaiTe
IIOCMOTPHUM, KaK Cefyac BHITJISITUT UCTOPUS U3MEHEeHHH:

$ git log --pretty=oneline
ablafef80fac8e34258ff41fc1b867c702daa24b modified repo a bit
484359275031909e193adb7¢92262719cfcdf19a added repo.rb
13410efbd13591db07496601ebc7a059dd55¢cfe9 third commit
cac@cab538b970a37eale769cbbde608743bc96d second commit
fdf4fc3344e67ab068f836878b6c4951e3b15f3d first commit

Terepb cOpocuM BeTKy master Ha TpeTUHM KOMMMUT:

$ git reset --hard 1a410efbd13591db07496601ebc7a059dd55cfe9
HEAD is now at T1a410ef third commit

$ git log --pretty=oneline
13410efbd13591db07496601ebc7a059dd55¢cfe9 third commit
cac@cab538b970a37eale769cbbde608743bc96d second commit
fdf4fc3344e67ab0681836878b6c4951e3b15f3d first commit
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HTak, Terepkb ABa MOCJAeJHUX KOMMUTA I10-HACTOAIIeMY IIOTepPIHbl — OHHU He TOCTHMXUMBI HU U3
ofHOM BeTKU. Heo6xommMo HariTh SHA-1 mocjiefHero KOMMHUTA U CO3/1aTh BETKY, YKa3bIBAIOII[YI0
Ha Heé. CJI0)KHOCTBb B TOM, YTOOBI Y3HaTh 3TOT caMblii SHA-1, Befib BpsA/ JIM BBI €r0 3allOMHUIIH,
ma?

3ayacTyr caMbIM OBICTPBIM CIIOCO6 — UCIIOJIb30BaHUE KOMaH/bI git reflog. /lesio B TOM, 4YTO BO
BpeMs Ballleli paboThsl Git 3anuceiBaeT Bce usMmeHeHUs1 HEAD. Kakaplil pa3 IIpy IIepeKI0UYeHUN
BeTOK M KOMMHTOB H3MeHeHHH, nobaBisgercd 3anuchk B reflog. reflog Taxke o06HOBIsIETCS
KOMaHoMi git update-ref — 3T0, KCTaTH, XOpoIllag IIPUYUHA HUCII0JIL30BaTh UMEHHO 3Ty KOMaHLY,
a He Bpy4HYI0 3anucbiBaTh SHA-1 B ref-daiiyibl, Kak 66110 ITOKa3aHO B CchlIKKU B Git. BEI MoXKeTe
IIOCMOTPETH I7ie HaXoAusIcs ykasaTeab HEAD B yit06011 MOMEHT BpeMeHH, 3alyCcTuB git reflog:

$ git reflog

1a410ef HEAD@{0}: reset: moving to 1a410ef
ablafef HEAD@{1}: commit: modified repo.rb a bit
4843592 HEAD@{2}: commit: added repo.rb

31ech MBI BUIMM [iBa KOMMMUTA, Ha KOTOPBIe KOIZa-To yKasbiBaJa HEAD, ogHako HHGOpMAIIUU He
TaK y>K ¥ MHOTI'0. bojiee HHTepeCHBIe BBIBOZBI MOYKHO IIOJIYUYUTh, UCII0JIBL3Yd git log -g; ITOIy4YuM
IIPUBBIYHBIN JIOT, HO JIs1 3anucel us reflog:

$ git log -g

commit 1a410efbd13591db07496601ebc7a3059dd55¢cfe9
Reflog: HEAD@{@} (Scott Chacon <schacon@gmail.com>)
Reflog message: updating HEAD

Author: Scott Chacon <schacon@gmail.com>

Date:  Fri May 22 18:22:37 2009 -0700

third commit

commit ablafef80fac8e34258ff41fc1b867c702daa24b
Reflog: HEAD@{1} (Scott Chacon <schacon@gmail.com>)
Reflog message: updating HEAD

Author: Scott Chacon <schacon@gmail.com>

Date:  Fri May 22 18:15:24 2009 -0700

modified repo.rb a bit

[ToxoyKe, 4TO IIOCJIeSHUNM KOMMHUT — 3TO U €CTh TOT, KOTOPHIM MBI IIOTEPSIN; U ero MO>KHO
BOCCTaHOBHUTH, CO37laB BeTKY, YKas3bIBAWIIyl0 Ha Hero. Hampumep, co3fgaguM BeTKYy C UMeHEM
recover-branch, yKkassIBaroIIyr0 Ha 3TOT KOMMUT (ablafef):
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$ git branch recover-branch ablafef

$ git log --pretty=oneline recover-branch
ablafef80fac8e34258ff41fc1b867c702daa24b modified repo a bit
484359275031909e19aadb7¢92262719cfcdf19a added repo.rb
1a410efbd13591db07496601ebc7a059dd55cfe9 third commit
cac@cab538b970a37eale769cbbde608743bc96d second commit
fdf4fc3344e67ab068f836878b6c4951e3b15f3d first commit

3nopoBo! Temephb y Hac eCTh BeTKa recover-branch, ykaspIBaromasi Tyza, Ky/a paHee YKa3bIBaJl
master, TeM caMbIM [ejlasg ITOTEPSTHHbIE KOMMHTHI BHOBB JIOCTYITHBIMH. TeIlepbh, IT0JIOXKHM,
IIOTepsSTHHAsI BeTKa 10 KakoH-u6o mpuumHe He mnonana B reflog, mas 3Toro ypamum
BOCCTaHOBJIEHHYIO BeTKY U Bech reflog. Terephb jBa IepBBHIX KOMMUTA HEeIOCTYIITHBI HUOTKY/a:

$ git branch -D recover-branch
$ rm -Rf .git/logs/

JllanHble reflog XpaHATCI B JUPEKTOPUH .git/1ogs/, KOTOPY MBI TOJIBKO YTO YJAJIUJIH, II03TOMY
Terlepb y Hac HeT reflog. Kak Tellepp BOCCTaHOBUTHL KOMMHUTHI? OJWH M3 BapHaHTOB —
HUCIIOJIb30BaHUe YTHIIUTHI it fsck, IIpoBepsroly0 BHYTPEHHIO 6a3y JaHHBIX Ha I1eJIOCTHOCT.
Eciii BBITIOJTHUTS €€ ¢ KIo4oM --full, OyAyT IMoKa3aHbl BCe 00BbEeKTHI, HEOCTH)KUMBIE U3 TPYTUX
00BbEKTOB:

$ git fsck --full

Checking object directories: 100% (256/256), done.
Checking objects: 100% (18/18), done.

dangling blob d670460b4b4aece5915caf5c68d12f560a9fe3ed
dangling commit ablafef80fac8e34258ff41fc1b867c702daa24b
dangling tree aea790b9%a58f6cfbf2804eeac9f@abbe9d631e4c9
dangling blob 7108f7ecb345ee9d0084193f147cdad4d2998293

B maHHOM cily4ae IIOTepPSAHHBIM KOMMHUT yKasaH Iocjie cjaoB "dangling commit" ("BHCAYMI
KOMMHUT"). ET0 MO>KHO BOCCTaHOBUTH aHAJIOTHYHBIM 06pa3oM, 06aBUB BeTKY, YKa3bIBAKOIIYI0 Ha
3TOT SHA-1.

Removing Objects

Git — 3aMeuaTeJIbHBIM UHCTPYMEHT C Ky4Yell KJIaCCHBIX GUY, HO HEKOTOpPbIe U3 HUX CIIOCOOHBI U
HaBpeuTh. Hampumep, KoMaHja git clone sarpykaeT IIpOeKT BMeCTe CO BCeM HCTOpHEH,
BKJ/II0Uasl BCe BepCHUU BceX GaioB. 3TO HOPMAaJIbHO, €CJIU B PEINO3UTOPHUH XPaHUTCA TOJIBKO
HUCXONHBIM KOJ, TaK KakK Git XOpoIIo ONTHMHU3UPOBAH IIOf, TaKOM THII [JaHHBIX W MOXKeT
93¢ PeKTUBHO CKUMaThb UX. OfHAKO, ecId KOIZa-JIu00 B IIPOEKT OBLI fo6aBiyieH 6O0JIBIION daii,
KaKZpIH, KTO IIOTOM 3aX04eT KJIOHUPOBAaTh IIPOEKT, OY/ieT BEIHY K/eH CKauWBaTh 3TOT Qaili, fake
eCJId OH OB yZia/IéH B C/Ie/lyIolleM ke KoMMuTe. OH OyzieT B 6a3e Bceraa, IIPOCTO II0TOMY, UYTO OH
IOCTYIIeH B UCTOPUH.

JTO MOXXeT CcTaThb O0o0JbIION IHpo6sieMON IHIpH KoHBepTanuu Subversion wym Perforce
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penosuTopueB B Git. B 3TUX cuCTeMaxX BaM He HY)KHO 3arpy’kaTb BCI0 HCTOPHIO, II03TOMY
nobaBiieHHe 60JIBIINX (aiiyIoB He UMeeT TaM 0COOBIX IT0CIe[CTBUM. EC/IN IIpU UMITOPTe U3 IPYyTroM
CUCTeMbl WJIHW IIPU KaKUX-TUO0 IPYIUX 06CTOATEJbCTBAX CTaJ0 SICHO, UTO Balll PeIlO3UTOPUM
HaMHOTO0 60JIbIlle, YeM OH J0JDKeH OBITh, TO KaK pa3 ceryac Mbl paccKaskeM, KaK MOYKHO HaWTHU U
YAAJIUTH 60JIbIIINE OO0 BEKTHI.

IIpepynperkpaem: gajabHelIne JeHCTBUS pa3pyniaT HCTOPHIO0 H3MeHeHHH. Ka)kplii KOMMHT,
HayMWHasj C CaMOro paHHero, U3 KOTOPOI0 HY>KHO yAaJIUTh 60JIBIIION ¢aiil, 6yeT meperricaH. Eciau
CllesiaTh 3TO HEIIOCPeICTBEHHO II0CIe UMIIOPTa, IT0Ka HUKTO eIllé He paboTaJl C pell03uTOpHUeM, TO
BCE OKel, MHade MPHUAETCA COOOIIATh BCEM YYaCTHHUKAM O HEOOXOJUMOCTH IlepeMeIleHus UX
IIPaBOK Ha HOBbIE KOMMHUTHI.

g iprMepa o06aBUM 60/bIION (Qalyl B TeCTOBBIU PEIIO3UTOPUM, yAajJIUM ero B CJIeAyHIleM
KOMMMTE, a II0TOM HaWJéM U yJaJUM ero II0JIHOCThI M3 6a3bl. /1 Hadasa J06aBUM OO0JIbIION
¢aiiy B Hallly UCTOPUIO:

$ curl https://www.kernel.org/pub/software/scm/qit/git-2.1.0.tar.gz > git.tgz
$ git add git.tgz

$ git commit -m 'add git tarball’

[master 7b30847] add git tarball

1 file changed, @ insertions(+), @ deletions(-)

create mode 100644 git.tgz

Viic, Mbl HeuassHHO. HaMm Jrydiiie u36aBUTCS OT 3TOTO daiiia:

$ git rm git.tgz

rm 'git.tgz'

$ git conmit -m 'oops - removed large tarball’
[master dadf725] oops - removed large tarball

1 file changed, @ insertions(+), @ deletions(-)
delete mode 100644 git.tgz

Tenepb 3allyCTuM C60pH_II/IK Mycopa 1 IIOCMOTPHUM, CKOJIBKO MeCTda MBI 3aaHUMaeM:

$ git gc

Counting objects: 17, done.

Delta compression using up to 8 threads.
Compressing objects: 100% (13/13), done.
Writing objects: 100% (17/17), done.
Total 17 (delta 1), reused 10 (delta 0)

YT0o6BI 6BICTpO Y3HAaTh, CKOJIBKO MeCTa 3aHATO, MO>XHO BOCIIOJIb30BATBhCA KOMaHﬂOﬁ COUﬂt-Obj ects:
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$ git count-objects -v
count: 7

size: 32

in-pack: 17

packs: 1

size-pack: 4868
prune-packable: 0
garbage: 0
size-garbage: 0

Ctpoka size-pack — aTo pasmep pack-paiyioB B Kuo6anTax, TO eCTb BCero 3aHATO 1ouTu 5 MB.
[Tepen mmocaefHUM KOMMMTOM HCII0JIb30BaIOCh 0K0ji0 2 KB — o4eBUAHO, yAajeHUe daiiia He
YAAJINIIO er0 U3 UCTOPUU. BCIKUM pas, KoTa KTO-IM60 3aX04UeT CKJIOHUPOBATh 3TOT PEIlO3UTOPUH,
eMy IIpUIETCI CKauuBaThb Bce 5 MB 119 TOro, 4To0bI 3alI0JIyYUTh 3TOT KPOIIEUHBIN IIPOEKTHUK,
IIPOCTO IIOTOMY, UTO OHa’K/IbI BbI UMEJI HeOCTOPOKHOCTD 106aBUTH 60JIBIIION 6s106! /laBauiTe Ke
HCIIpaBUM 3TO!

/11 Havasta HauiéM ImpobJyieMHBIN Qaiiyl. B JaHHOM ciydae, Mbl 3apaHee 3HaJIH, UYTO 3TO 3a QaiL.
Ho ecyiu 651 He 3Ha/IHU, KaK MO>KHO ObLIO OBbI OIIpefie/IuTh, Kakue ¢paiiyibl 3aHUMAalT MHOTO MecTa?
[Ipu BBI3OBe git gc Bce 0OBEKTHI YIIaKOBBIBAKOTCA B OAWH pack-daity, HO, HECMOTpS Ha 3TO,
OIlpefieIUThL caMble KpyIIHbIe Gaiibl MOXKHO, 3aIlyCTUB CIYKeOHYI0 KoMaHAy git verify-pack, u
OTCOPTUPOBAB €€ BBHIBOJ 110 TpeThel KOJIOHKe, B KOTOPOU 3amucaH pasMmep ¢arisa. Tak Kak Hac
HHTEePeCyIT caMble KPYITHBIN Qpaiiiibl, 0CTaBUM TPH IIOCIeJHUE CTPOKHU C IIOMOIIBIO tail:

$ git verify-pack -v .git/objects/pack/pack-29--+69.idx \

| sort -k 3 -n \

| tail -3
dadf7258d699da2c8d89b@9ef6670edb7d5f91b4 commit 229 159 12
033b4468fabb2a9547a70d88d1bbe8bf3f9eddd5 blob 22044 5792 4977696
82¢99a33e86bb1267b236a4bbeff7868d97489af1 blob 4975916 4976258 1438

Bosib110¥ 00BEKT B CaMOM BHM3Y, ero pasMep — 5 MB. /[yig TOoro 4To6bI y3HaTh, YTO 3TO 3a $aui,
BOCITOJIb3yeMCd KOMaHZoM rev-list, KoTopasd y»Ke yIloMHUHasack B miaBe Enforcing a Specific
Commit-Message Format. Ec/iz mepeiaTh el K04 --objects, OHa BBIAACT Xl BCeX KOMMUTOB, a
TaK>Ke XeIlld 0O0BbeKTOB M COOTBETCTBYIOIIME MM HMeHa G¢aiyioB. Bocmosb3yeMcsd 3TUM I
OIlpe/iesIeHHsI UMeHH BBIOPaHHOTO 06 beKTa:

$ git rev-list --objects --all | grep 82c99a3
82¢99a3e86bb1267b236a4bbeff7868d97489af1 git.tgz

Terrepb HEOOXOTUMO YAAMUTD AaHHBIN Qaiiyl U3 BceX AepeBbeB B IIPOIIOM. JIETKO ITOJYUYUTH BCe
KOMMHMTHI, KOTOPbIe MEHSUTH JAaHHBIH (aiir:
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$ git log --oneline --branches -- git.tgz
dadf725 oops - removed large tarball
7b30847 add git tarball

Heo6x011MO0 IlepenrcaTh Bce KOMMUTHI, HaUMHas ¢ 7/b30847 1151 IOJIHOTO yhaieHus sToro ¢ariia
U3 uctopuu. Bocmosb3yeMcsa KomaHaom filter-branch, o xoTopoit mMbl mucanu B McrpasieHue
UCTOPUU:

$ git filter-branch --index-filter \
'git rm --ignore-unmatch --cached git.tgz' -- 7b30847/..
Rewrite 7b30847d080183a1ab7d18fb202473b3096e9f34 (1/2)rm 'git.tgz’
Rewrite dadf7258d699da2c8d89b@9ef6670edb7d5f91b4 (2/2)
Ref 'refs/heads/master' was rewritten

Omua --index-filter moxoska Ha --tree-filter, HCIIOJIB30BaBIIYIOCI B IylaBe lcIipaBieHue
KUCTOPHY, 38 UCKJIIOUEeHHeM TOT0, YTO BMeCTO Iepeauyl KOMaH/bl, MOAUPUITUPYIOIlel Gpaliibl Ha
IUCKe, Mbl UCII0JIb3yeM KOMaH/y, U3SMEHSIOIYI0 ¢paiiyibl B UHEKCE.

BMmecTo yhaseHusa ¢aiia ueM-TO Bpofe rm file, MBI HUCIIOJb3yeM git rm --cached, TaK Kak HaM
HaJ0 yAaaIuTh Gaiy U3 WHJeKCa, a He ¢ AucKa. [IpudmrHa, 110 KOTOPOX MBI JlejlaeM UMeHHO TaK —
CKOPOCTB: HeT HeOOXOJAHUMOCTH H3BJIEKaTh KaKAYI0 PEeBH3UI0 Ha MAUCK, YTOOBI IIPUMEHHUTH
GUIBTP, @ 9TO MOXKET OUYeHb CHUJIBHO YCKOPHUTH Iiporiecc. ECIM XOTUTe, MOXKeTe HCII0JIb30BaTh U
tree-filter ma mosiydeHHs aHaJOTUYHOIO pesyJybTaTa. Onmusa --ignore-unmatch KoMaHabI git rm
OTKJ/I0YaeT BBIBOJ, COOOIeHHsd 06 OINMOKe B Cjydae OTCYTCTBUA (aijoB, COOTBETCTBYIOIIIHX
mabsioHy. Emé ofuMH MOMEHT: MBI yKasaId KoMaHpje filter-branch mepemmchlBaTh HCTOPHIO,
HauhHas ¢ KOMMHUTA /b30847, IIOTOMY UTO MBI 3HaeM, YTO UMEHHO B 3TOM H3MEHEHHHU BIIepBEIe
IosIBUJIACH IIpobsieMa. ITo yMoI4aHUIO I1epes3anych HaUUHAaeTC s C CaMOI0 IIepBOI0 COCTOSIHUS, YTO
IoTpe60BaJIo OBI TOpa3zo 60JIbIlle BpeMeHHU.

Temepp HMCTOPHUS He COLEP>KUT CChUIOK Ha JaHHBIU ¢aiyi. OgHako, B reflog u B HOoBoM Habope
CCBUIOK, Mob6aByieHHOM Git B .git/refs/original mocsie BeImostHeHUs filter-branch, cchliku Ha
Hero BCE elllé IIPUCYTCTBYIOT, II09TOMY HeOOXOJUMO UX yAAJIUTh, & II0TOM IlepeyllakoBaTh 6asy.
Heo6xomqumo M30aBUTHCA OT BCeX BO3MOXKHBIX CChUIOK Ha CTapble KOMMUTHI Iiepef
IepeynakoBKOM:

$ rm -Rf .git/refs/original

$ rm -Rf .git/logs/

$ git gc

Counting objects: 15, done.

Delta compression using up to 8 threads.
Compressing objects: 100% (11/11), done.
Writing objects: 100% (15/15), done.
Total 15 (delta 1), reused 12 (delta 0)

[IpoBepHuM, CKOJILKO MECTa y/[aJIoCh OCBOOOAUTD:
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$ git count-objects -v
count: 11

size: 4904

in-pack: 15

packs: 1

size-pack: 8
prune-packable: 0
garbage: 0
size-garbage: 0

PasMep yImakoBaHHOIO peIro3uTopusa cokpaTtuicd o 8 Kb, uTo HamMHOro Jydire, yeM 5 Mb. U3
3HaUeHUs IO0Js1 Size BUAHO, UTO OOJIBIIION OOBEKT BCE eIlé XpaHUTCI B OJHOM M3 BalllUX
"PBIXJIBIX" 00BEKTOB, HO, YTO CaMOe IJIaBHOe, IIpU JIOOOM ITOCIe[yIolllel OTIIpaBKe JaHHBIX
HapyXy (a 3sHAUUT U IIPHU MHOCIAEAVIONINX KJIOHHUPOBAHUAX PEIIO3SUTOPHUA) OH IIlepefaBaThCsI He
OymeT. Ec/ii o4yeHb X0UeTCd, MOXKHO Y[aJIMUTh €ro HaBCerja JIOKaJbHO, BBIIIOJHUB git prune
--expire:

$ git prune --expire now
$ git count-objects -v
count: 0

size: 0

in-pack: 15

packs: 1

size-pack: 8
prune-packable: 0
garbage: 0

size-garbage: 0

IlepeMeHHBIE Cpeabl

Git Bcerma 3amyiieH B bash M ucnosb3yeT HeKoTopble mepeMeHHble shell cpembl, YTOOBI
OIlpe/leJIUTh, KaK OHa cebsg BeneT. Ilopoit ymo6HO 3HaTh, KaKue HMEHHO KOHCTAaHTHI
UCII0JIb3YIOTCS, YTOOHI Git paboTasl UMeHHO TaK, KaK Bbl XOTHUTE. ITO He UCUEPIBIBAIIIINUU CIIUCOK
IIepeMeHHBIX CpeJibl, KOTOPhIe UCII0/Ib3yeT Git, HO MBI paCCMOTPUM CaMble I10JIe3HEIE.

I100aILHOE MOBEIeHHE
IToBegeHMe Git KaK KOMIIBIOTEPHOM IIPOrpaMMBbl 3aBUCHUT OT IIapaMeTPOB CPeJbI.

GIT_EXEC_PATH ompepnesnsier rme Git OymeT HMCKaTh CBOM IIOAIIpOrpaMMbl TeKyllie HaCTPOUKHU
MO>KHO y3HaTh KOMaH/0M git --exec-path.

HOME 06BIYHO He paccMaTpHUBaeTCs B KayeCTBe U3MeHsAeMOro IlapaMeTpa (4epecuyp MHOTO Belljeid
OT Hero 3aBMCAT), HO UMEeHHO TYT Git uIireT w1o6albHBIN ¢aiiy KoHGurypanuu. Eciu BaM Hy>KHa
Io-HacTosIeMy portable-Bepcuss Git ¢ co6cTBeHHON INIOGAaJIbHOM KOHQUIypallyel, MOJKeTe
nepeotpeneauTs HOME B shell mpodute.
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PREFIX aHasloriyHasi KOHCTAHTA, HO I 0OIeCUCTeMHOM KOHQUTryparuu. Git UIeT 3TOT gaiii B
$PREFIX/etc/gitconfig.

GIT_CONFIG_NOSYSTEM, ecnu 3amaHa, OTKJIKYaeT WUCIIOJIb30BaHUe Qaiiyila O0O0IeCUCTeMHOMN
KOHOUTYpallUM. ITO IIPUTOAUTCSA, €CJAH Ballla CHCTeMHass KOHQUTypalldsg MeIllaeT BallllM
KOMaHjiaM, a IIpaB Ha eé peJlaKTUPOBaHUeE WU yIajleHHe y Bac HeT.

GIT_PAGER ompezesisseT IIporpamMmy, UCII0JIb3yeMYIO /I 0TOOpa’keHHsI MHOTOCTPaHUYHOI'O BBIBOZA
B KOMaHJHOU CTpoKe. Eciii He 3a/taHa, B KaueCTBe 3al1aCHOT0 BapHaHTa UCIob3yeTcs PAGER.

GIT_EDITOR 3sTOo pemakTop, KOTOPBIM Git 3amycTHUT, KOIZAA II0JIb30BaTeJ0 IIOHAaJO0OUTCS
OTpeflaKTUPOBAaTh KaKOW-HUOYAb TeKCT (HaIllpuMep, coobllleHHMe KoOMMHUTA). Eciu He 3azaHa,
oTkpoeTcs EDITOR.

Pacmosio’keHHe Perno3uTopus

Git HCIIOJIB3YeT HEKOTOPEIE IIEpEMEHHEBIE CPENDI, YTOOBI OIIpeJe/JINTh KaK OHa BSaI/IMO/I[EP'ICTBYET C
KOHKPETHBIM PEIIO3UTOPHUEM.

GIT_DIR — 3TO MeCTOpACIIOJIOKeHUe TUPEeKTOpUH . git. Eciiv aTa mepeMeHHas He 3a7aHa, Git Oyger
IIepeX0/IUTh BBEPX [0 JepeBy IUPEKTOPHUI, II0Ka He [JOCTUTHET ~ (JoMalllHel AUPEKTOPUU
I10JIb30BaTeJIsg) UK / (KOPHEBOU TUPEKTOPUH), IIPOBepsIsd Ha KaK/A0M IIary HaJlu4due JUPeKTOPUU
.git.

GIT_CEILING_DIRECTORIES yrpaBiisieT IIpOIlecCcOM IIOMCKa AUpeKTOpUHU .git. Ecaiu Bel paboTaete C
Me[UIeHHOM (QaiyioBOM CHUCTeMOM (THUIA JIEHTOYHOTO HaKOIUTessd WU CeTeBOM IIallKy), BbI
MOYKeTe 3amlpeTHuThb Git mAocTyr K .git 6e3 HamoOHOCTH, HallpuUMep, I IOCTPOEHHUS CTPOKU
IIPUBETCTBUS.

GIT_WORK_TREE — aTO IIyTh K paboyeil AUPEeKTOPHUH [JjI1 He-CEpBEePHOI0 PeIrlo3UTOpHUs (C HeIlyCTOH
paboueii nupexkTopueit). EciiM 3Ta IlepeMeHHas He 3a/iaHa, Oy[eT MCIIOJIL30BaHA POLUTesIbCKas
nupekTopus $GIT_DIR.

GIT_INDEX_FILE — 3To myTh K ¢aiiay MHIeKca (TOJIBKO [JIsI PEIIO3UTOPHEB C HEIyCTOM pabouen
OTUPEKTOPHEN).

GIT_OBJECT_DIRECTORY Mo>KeT OBITH MCIIOJIb30BaHa [JId yKasaHUd AUPEKTOPUU C 00BbeKTaMU
BMecCTO .git/objects.

GIT_ALTERNATE_OBJECT_DIRECTORIES — 9TO CIIMCOK pasfesIEHHBIX JABOETOUMEM MUPEKTOPUI (THIa
/dir/one:/dir/two:--*), B KOTOpBIX Git OygeT NBITaTbCd HAaWUTHU OOBEKTHl, KOTOPHIX HeT B
GIT_OBJECT_DIRECTORY. 3TO MO’KeT OBITHL IIOJIE3HBIM, €C/JIM BBl paboTaeTe HaJ, HECKOJIbKUMU
IIPOeKTaMU C OJUHAKOBBIM COZIeP>KUMBIM, UTOOBI He Iy6IMpoBaTh Gaibl.

Iyt K ¢paiyiam

JTH IlepeMeHHBbIe BIUAIT Ha TO, Kak Git 6y/eT IIOHUMATh IIyTH K ¢paiiyiaM U 11a6/I0HbI IIyTel. ITH
HaCTPOMKU IIPUMEHSIIOTC K 3alIUCIM B Qaiiax .gitignore ¥ K IIyTsaM, IlepelaHHBIM B KOMaH/AHOMU
cTpoke (git add *.c).
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GIT_GLOB_PATHSPECS m GIT_NOGLOB_PATHSPECS yIIpaBJISIIOT IIOBe/leHHEM I1a6JIOHOB IIyTed K dariiaM.
Eciu mepemenHasa GIT_GLOB_PATHSPECS ycraHoBieHa B 1, TO cIelfHaJbHbBIEe CHUMBOJIBI
UHTEPIIPEeTUPYIOTCA CTaHLApPTHBIM [UId I1a6JI0HOB criocoboM; eciau ke GIT_NOGLOB_PATHSPECS
yCTaHOBJIEHA B 1, TO clieliyajibHble CUMBOJIBI 06pabaThiBarTCd GyKBaJbHO, 3TO O3HAUAeT, UTo,
HaIIpUMep, 3aluCh *.c O6ygeT 0003HAUAThH JIMIIL €IUHCTBEHHBIN Qaiy ¢ umeHem "*c", a He Bce
darapl ¢ pacmmpeHueM ".c'. 9TO IIOBeleHHEe MOJKHO IIepeolIpelle/IUTh B KaXKJOM KOHKPETHOM
cyJae, IIPUIIUCHIBAS K IIyTAM CTPOKH : (glob) miu : (literal), Hammpumep : (glob)*.c.

GIT_LITERAL_PATHSPECS oTkuIrouaeT IIaGJIOHBI B IIyTAX: HU CIlelMaJbHble CUMBOJIbI, HU
crielfaJbHble IpepUKChI He OyayT paboTaTh.

GIT_ICASE_PATHSPECS mestaeT Bce IyTH PETUCTPOHE3aBUCUMBIMH.

dukcanusa U3SMeHeHU I

OKoHUaTeJIbHOe COo3/laHue 00beKTa-KOMMUTA OOBIYHO IIPOU3BOAUTCI KOMaH/IOM git-commit-tree,
KOTOpasl MCII0JIb3yeT IIPUBEJEHHbIe HIDKe IlepeMeHHble OKPY)KeHHUsI B KauyecTBe HCTOYHHUKA
uHpopManuu. U JUIIb B ciIydae, eCId 3TU IlepeMeHHble He 3aJaHbl, OHa Oy/[eT HCII0JIb30BaTh
DaHHble U3 GaiIoB KOHQUTYpPaALUH.

GIT_AUTHOR_NAME mcriosib3yeTcd AJI11 yKa3aHUA aBTOpa KOMMMUTA.

GIT_AUTHOR_EMAIL 3amaét agpec 3JIeKTPOHHOM IIOYTHI aBTOpPa KOMMMTA.

GIT_AUTHOR_DATE BpeM4 co3gaHUg KOMMUTA.

GIT_COMMITTER_NAME mcriosib3yeTcs [ yKasaHUs dyesioBeKa, IIPUMeHUBIIero KOMMUT.
GIT_COMMITTER_EMAIL 3amaéT ajipec 3JIeKTPOHHOM IIOUTHI UeJa0BeKa, IPUMEeHUBIIIET0 KOMMHUT.
GIT_COMMITTER_DATE BpeMmd IIprUMeHeHUSI KOMMUTA.

EMAIL mucriosib3yeTcs, KaK 3allacCHOe 3HauyeHUe, eC/Id KOHQUIYPAITMOHHBIN I1apaMeTp user.email He
3ajaH. Ecu sxe U ama nepemeHHass He 3ajmaHa, Git OyfeT HCIIOJIB30BaTh HAEHTUPUKATOP
I10JIb30BaTeJIA B CUCTeMe M UM XOCTa.

PaboTa Cc ceTbIO

Git ucrosib3dyer OMOsMOTEKY curl s paboThl ¢ ceThbio uepe3 HTTP. 3amaHue IiepeMeHHOM
GIT_CURL_VERBOSE ykasriBaeT Git BEIBOAUTBH BCe COOOIIEHUs, TeHepupyeMble 3TON OMOIHMOTEKOM.
JTO ITOXO0’Ke Ha UCII0JIb30BaHMe curl ¢ ¢JraroM -v B KOMaHJHOM CTPOKe.

GIT_SSL_NO_VERIFY oTkirouaeT IpoBepKy SSL cepTUPHUKATOB. ITO MOXKET IIPUTOAUTHLCI €CJIN BBI
HUCIIOJIb3yeTe CaMOIIOAIIMCAaHHBIe CepTU(UKATHI I paboThl perrosuTopueB uepe3 HTTPS, miau
ecJI¥ BBl HacTpauBaeTe Git cepBep U ellé He YCTaHOBUIU HeOOXOJUMBbIe CePTUPHUKATEHL.

Ecsii Ha npoTtsbkeHUH 60siee yem GIT_HTTP_LOW_SPEED_TIME ceKyHJA CKOPOCTh Ilepeflaud JaHHBIX He
nogHuMasack Beimne GIT_HTTP_LOW_SPEED_LIMIT 6adiT B cexkyHAy, Git IIpepBET ollepaiiyio. ITHU
IlepeMeHHble 3aMeIlalT 3HaueHUsd KOHQUIYpAITMOHHBIX IlapaMeTpoB http.lowSpeedlimit u
http.lowSpeedTime.
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GIT_HTTP_USER_AGENT 3amaért 3arosioBok User-Agent mpum pa6oTe uepe3 HTTP. Ilo ymMoJsiyaHHIO
UCII0JIb3YyeTCs YTO-TO Bpoge git/2.0.0.

CpaBHeHue pailyIOB M CIUSIHUSA

GIT_DIFF_OPTS — cjerka TpOMKOe Has3BaHHe [JII 9TOM IlepeMeHHON. EXWHCTBEHHBIMU
OOIIYyCTUMBIMU 3HAUEHUSIMM SIBJIFIOTCA -u<n> M --unified=<n>, 3ajialoique KOJHUYECTBO
KOHTEKCTHBIX CTPOK, II0Ka3blBaeMbIX KOMaHz0M git diff.

GIT_EXTERNAL_DIFF 3amemjaeT KOHQUIypallMOHHBIM IHapaMmeTp diff.external. Eciu 3HaueHHe
3a/1aHo, Git BEISOBET YKa3aHHYI0 IIporpaMMy BMecTo git diff.

GIT_DIFF_PATH_COUNTER m GIT_DIFF_PATH_TOTAL MCII0IB3YIHOTCSI BHYTPU IIPOTPaMMEI, 3aJJaHHOU uepes
GIT_EXTERNAL_DIFF mum diff.external. IlepBas comep>KUT IIOPSIAKOBBIM HOMEpP CpaBHMBAeMOro Ha
OAaHHBIM MOMEHT Qaia (HayuHasa c 1), BTopasd — IIOJIHOe KOJIUYeCTBO (aMIoB, ITOZJIEeKaI[UX
CpaBHEHU.

GIT_MERGE_VERBOSITY 3amaéT ypoBeHb [IeTaJIU3UPOBAaHHOCTU BBHIBOJIA IIPU PEKYPCUBHOM CIUSIHUH.
B0o3MOJKHBIe 3HaUeHU IIepeYUCIeHbl HIDKe:

* 0 He BEIBOJUTH HUUET0, KpOMe eJUHCTBEHHOI'0 CO00IIeHUs 006 OIIMOKe..

* 1 BBIBOJUTH TOJIbKO KOHQIUKTHL.

* 2 TakyKe BBIBOJUTH U3MeHeHUs GaniIoB.

* 3 MOKasbIBaTh IIPONYIlleHHbIe HeU3MeHEHHBIe QalIbl.

* 4 BEIBOJUTH BCe IIyTH IIpU 06paboTKe.

* 5 U BBIIIIEe BBIBOJST Jla’ke OTVIaI0UHYI0 UHPOPMAIIHIO.

ITo YMOJ/JIYaHHUI0 3HaY€HHeE I10JIaraeTCsa paBHBIM 2.

OTi1aaka

XoTUTe 3HATh UYTO Ha camom Oese penaeT Git? Git BeféT [OCTATOYHO IIOJPOOHBIN JIOT
BBIIIOJIHIEMBIX JeNCTBUM M BCE YTO BaM HY)KHO — BKJIIOUHUTH €ro. Bo3MO)KHbIE 3HAUYEHUS
IIPUBEIEHHBIX HIDKE IIepeMEeHHBIX CIIeYIOIHUe:

* "true", "1", miun "2" — BBIBOJ OCYII[eCTBJISETCA B CTaHAAPTHBHIM II0OTOK OIIIUO0K (stderr).

* AGCOJIFOTHBIY IIyTh, HAYUHAIOIIUMICA C / — BBIBOJ OYyZeT IIPOU3BOAUTELCA B YKa3aHHBIN Qaiill.
GIT_TRACE 3amaéT JKypHaJIUpOBaHHE [eMCTBUM, He IMOANAJAIOIINN II0[ KaKyo-JIU00

OIIpe/ieIEHHYI0 KaTeTOPHIo. ITO BKJIIOUAeT B cebsl pasBopayrBaHUe aJlacoB U BbI30BBI BHEIITHUX
IIPOTPaMM.
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$ GIT_TRACE=true git lga

20:12:49.877982 git.c:554 trace: exec: 'git-1ga’

20:12:49.878369 run-command.c:341 trace: run_command: 'git-lga’

20:12:49.879529 git.c:282 trace: alias expansion: lga => 'log' '--graph
'--pretty=oneline' '--abbrev-commit' '--decorate' '--all’

20:12:49.879885 git.c:349 trace: built-in: git 'log' '--graph' '--
pretty=oneline' '--abbrev-commit' '--decorate' '--all'

20:12:49.899217 run-command.c:341 trace: run_command: 'less’

20:12:49.899675 run-command.c:192 trace: exec: 'less'

GIT_TRACE_PACK_ACCESS samaér >KypHaIMpoBaHUe obpallleHUl K pack-¢aiiiam. IIpu aToM IiepBoe
BBIBOJIMOE 3HaueHHe — Qaily, K KOTOPOMY IIPOMCXOJUT obpallleHHe, a BTOpOoe 3HaueHHe —

CMellleHHe BHYTPH 3TOoro daia.

$ GIT_TRACE_PACK_ACCESS=true git status

20:10:12.081397 shal_file.c:2088 .git/objects/pack/pack-c3fa...297e.pack 12
20:10:12.081886 shal_file.c:2088 .git/objects/pack/pack-c3fa...297e.pack 34662
20:10:12.082115 shal_file.c:2088 .git/objects/pack/pack-c3fa...297e.pack 35175
#[]

20:10:12.087398 shal_file.c:2088 .git/objects/pack/pack-e80@e...e3d2.pack
56914983

20:10:12.087419 shal_file.c:2088 .git/objects/pack/pack-e80@e...e3d2.pack
14303666

On branch master
Your branch is up-to-date with 'origin/master’'.
nothing to commit, working directory clean

GIT_TRACE_PACKET samaéT sKypHa/IMpOBaHHe IIaKeTOB IIPH OIEePaALIUAX C CETHIO.

$ GIT_TRACE_PACKET=true git 1ls-remote origin

20:15:14.867043 pkt-line.c:46 packet: git< # service=git-upload-
pack

20:15:14.867071 pkt-line.c:46 packet: git< 0000

20:15:14.867079 pkt-line.c:46 packet: git<

97b8860c071898d9e162678ea1035a8ced2f8b1f HEAD\@multi_ack thin-pack side-band side-
band-64k ofs-delta shallow no-progress include-tag multi_ack_detailed no-done
symref=HEAD:refs/heads/master agent=qgit/2.0.4

20:15:14.867088 pkt-line.c:46 packet: git<
0f20a3e29889d61f2e93ae@0fd34f1cdb53285702 refs/heads/ab/add-interactive-show-diff-func-
name

20:15:14.867094 pkt-line.c:46 packet: git<

36dc827bc9d17f80ed4f326de2124735d1341fbc refs/heads/ah/doc-gitk-config
2]

GIT_TRACE_PERFORMANCE 3amaér >KypHaJlIHpOBaHHWE [TaHHBIX O IIPOU3BOJUTEJIbHOCTH. BEBIBOJ

IIOKa3bIBAa€eT, KaK J0JIT'O BBIIIOJIHAJIIMCH T€ HMJIU NHBIE I[EfICTBHH.
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$ GIT_TRACE_PERFORMANCE=true git gc

20:18:19.499676 trace.c:414 performance: 0.374835000 s: git command: 'git'
"pack-refs' '--all' '--prune’

20:18:19.845585 trace.c:414 performance: 0.343020000 s: git command: 'git'
'‘reflog' 'expire' '--all'

Counting objects: 170994, done.

Delta compression using up to 8 threads.

Compressing objects: 100% (43413/43413), done.

Writing objects: 100% (170994/170994), done.

Total 170994 (delta 126176), reused 170524 (delta 125706)

20:18:23.567927 trace.c:414 performance: 3.715349000 s: git command: 'git'
"pack-objects' '--keep-true-parents' '--honor-pack-keep' '--non-empty' '--all' '--
reflog' '--unpack-unreachable=2.weeks.ago' '--local' '--delta-base-offset’
'.git/objects/pack/.tmp-49190-pack’

20:18:23.584728 trace.c:414 performance: 0.000910000 s: git command: 'git'
"prune-packed’

20:18:23.605218 trace.c:414 performance: 0.017972000 s: git command: 'git'
"update-server-info'

20:18:23.606342 trace.c:414 performance: 3.756312000 s: git command: 'git'
‘repack' '-d" '-1" "-A" '--unpack-unreachable=2.weeks.ago"

Checking connectivity: 170994, done.

20:18:25.225424 trace.c:414 performance: 1.616423000 s: git command: 'git'
‘prune’ '--expire' '2.weeks.ago'

20:18:25.232403 trace.c:414 performance: 0.001051000 s: git command: 'git'
‘rerere' 'gc'

20:18:25.233159 trace.c:414 performance: 6.112217000 s: git command: 'git'
'ge!

GIT_TRACE_SETUP 3amaéT >KypHasMpoBaHMe HWHGPOPMAIIUM O PEIO3UTOPHUM U OKPYKeHUH, B
KOTOPOM BBIIIOJIHAEeTCS caM Git.

$ GIT_TRACE_SETUP=true git status

20:19:47.086765 trace.c:315 setup: git_dir: .git
20:19:47.087184 trace.c:316 setup: worktree: /Users/ben/src/qgit
20:19:47.087191 trace.c:317 setup: cwd: /Users/ben/src/git
20:19:47.087194 trace.c:318 setup: prefix: (null)

On branch master
Your branch is up-to-date with 'origin/master’'.
nothing to commit, working directory clean

Pa3sHoe

GIT_SSH — ykasaHHas IIporpamMma (ecjid 3HaueHHe 3aJaHO) Oy[eT MCII0JIb30BaTbCs BMeCTO Ssh
korma Git pa6otaeT mo SSH mpoTokosty. [IopsIoK BEI30Ba 3TOH IIPOTpaMMEI 6yeT TakoB: $GIT_SSH
[MMa nonb3oBaTena@]xocTt [-p <mopT>] <komaHpa>. Ha caMoM fiesie, 3TO He CaMbIU IIPOCTOM
CIIoco6 HaCTPOUTHL IIOBefleHHe ssh: [OIIOJIHHUTe/IbHblEe IlapaMeTpbl KOMAaHAHOM CTPOKH He
IIO/IIePKUBAIOTCS, U BaM, CKOpee BCero, IIPUAETCA IIUCAaTh CKPUIIT-008pTKY U yKasaTh GIT_SSH Ha
Hero. BosMo>kHO, Ipo1tie 6yeT UCII0JIb30BaTh ~/.ssh/config.
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GIT_ASKPASS 3aMeHseT 3HaueHUe KOHQUTYPAITMOHHOIO IapamMeTpa core.askpass. Git BbI3BIBAET 3Ty
IIporpaMmy KaKJbIi pas, Korja TpebyeTcs 3allpOCUTh Y I10JIb30BaTesId I1aposib. CTpoKa ¢ TeKCTOM
3arpoca IepemaéTcd 3TOM IIporpaMMe B KaueCcTBe apryMeHTa KOMaHIHOU CTPOKHU, a BBIBOJ,
3HayeHUs OHAa [OJ/DKHA OCYIIEeCTBJIATH B CTaHZApPTHBIM IIOTOK BBEIBOZAa (stdout). (Yuraiite
I10/Ipo6Hee B IJIaBe XPaHUJIUIIE YUETHBIX [aHHbBIX.)

GIT_NAMESPACE ympaBiigeT [IOCTYIIOM K CChIJIKAM BHYTPU IIPOCTPAHCTB HMMEH aHaJOTUYHO
IapaMeTpy --namespace. Yallle BCero aTa liepeMeHHas HUCII0JIb3yeTCs Ha CTOPOHe cepBepa KOIZia Bbl
XOTUTE XPaHUTH HECKOJIbKO QOPKOB OHOTO PEIIO3UTOPUS, Pas/iesss JIUIIb CChLIIKU.

GIT_FLUSH 3acTtaBigeT Git OTKJIHOUYNUTH 6ypepHu3ariyio IIpyU 3alUCH B CTAaHIAPTHBIM II0OTOK BBIBOZA
(stdout). Git 6yzmeT yalie copacblBaTh JaHHbIE Ha JUCK eC/Id 3HauYeHMe BBICTaBJIEHO B 1, eCiiu ke
OHO paBHO 0, BeChb BEIBOJ, Oy/ieT 6ydepr3oBaThbCsa. 3HaUeHUe, UCII0/Ib3yeMOoe 110 YMOIYaHHUI0 (ecyIu
HUYero He 3a/1aH0) BBIOMPAeTCd B 3aBUCUMOCTH OT BBIIIOJIHIEMBIX [eMCTBUU U CIIoco6a BBIBOJA
JaHHBIX.

GIT_REFLOG_ACTION 3amaéT mmoapo6HOe oIlricaHue, 3anuckiBaemoe B reflog. Hampumep:

$ GIT_REFLOG_ACTION="my action" git commit --allow-empty -m 'my message'
[master 9e3d55a] my message

$ git reflog -1

9e3d55a HEAD@E{@}: my action: my message

3aK/JIIoueHue

Tenepb BBI OBOJIBHO XOPOIIIO ITIOHKUMAeTe, YTO Git [eJsiaeT 3a KyJarucaMu U, B HeKOTOpOfI CTeIleHU,
KaK OH YCTPO€H. B /IaHHOI;i IsylaB€ MBI paCCMOTpesIn HECKOJIBKO CJIY)KG6HBIX KOMaHI — boJtee
HHU3KOYPOBHEBBIX H IIPOCTBIX, YEM OOBIUHEIE II0JIH30BATEIbLCKUE KOMaH/bI, OIIMMCaHHBIE B
OCTaJIbHOM YaCTH KHUTH.

[loHMMaHWe NPUHIOUIIOB paboThl Git HAa HU3KOM YpOBHe IIOMOXKeT BaM IIOHATH pabory Git B
IeJIOM U JacT BO3MOKHOCTb HAIlMCaTh COOCTBEHHBIE YTUJIMUTHI U CIleHAapHUU [JIS OpraHu3aIiuu
Crienr$UUecKoro Iporiecca paborsl ¢ Git.

Git xak KOHTeHTHoO-afipecyeMas QaiyioBasl CUCTeMa — OYeHb MOIIHBINA HHCTPYMeHT, KOTOPBIH
MO>KHO HCIIOJIb30BaTh KaK HedTo 6oJIbIllee, YeM IIPOCTO CHUCTeMy KOHTpOJIA Bepcui. Hazmeemcs,
IIOJTlyueHHOe 3HaHWe BHyTpeHHed peanusanmuu Git IOMOXKeT BaM HamIHcaTb CBOE KpyToe
IIPUJIOKeHUe, UCII0JIb3yIoIllee 3T TeXHOJIOTUH, U II03BOJIUT BaM YyBCTBOBAaTh cebsl CBOGO/HEE C
Git fa>ke B IPOJABUHYTHIX Belllax.
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Appendix A: Git B APYyrUX OKPY>KeHUAX

Ecoii BBl IIPOYUTAINA BCHO KHUTY, TO MHOIO y3HaIU 06 UCII0JIb30BaHUU Git B KOMaHZHOU CTPOKe.
Brl Mo)KeTe paboTaTh C JIOKaJbHBIMU (QaiylaMH, CUHXPOHU3HUPOBATHL CBOM PEIIO3UTOPUM C
Uy)KUMU 110 ceTH U 3QPeKTHUBHO paboTaTh C ApyruMu. Ho 39To emié He BcE; Git 0O6BIYHO
UCIIOJIb3yeTCsl KaK 4acThb OOJIbIIIeN 3KOCUCTeMbl U TepMUHAJ 3TO He BCerjga JIYUIIWM CII0C06
paboTel ¢ HUM. PacCMOTPHUM HECKOJIBKO JPYTUX OKPY’KeHUM, rfe Git MoKeT ObITH I10JIe3€eH, U KaK
IpyTHe IPUJIOXKeHUd (BKJIIOUas Ballly) paboTarT C HUM.

I'padpuueckue nHTEepPEnchHI

PozmHast cpefja obutaHus Git — 3To TepMuHas. HoBble puuM BHaudase JOCTYIHBI TOJBKO TaM, U
JIUIIb TepMUHAJI IIOMO>KeT BaM IIOJTHOCTHIO KOHTPOJIMPOBAThH BCH MOINL Git. Ho TeKCTOBHIN
HHTepdelic — He JYUIINM BBIGOP IJI9 BCeX 3a/jad; MHOITA rpaduyeckoe IIpefcTaBlIeHHe 6GoJlee
MIpeATIOYUTUTEIHLHO, 8 HEKOTOPHIE TI0JIb30BAaTEH UYBCTBYIOT ce6s1 KOMOPTHEH, OPYAYS MBIIITKOH.

Taxoke CTOMT IIOHHMMAaTh, YTO pasHble HUHTepQeMChHl CIy>KaT pasHBIM IejidM. Hekoropsle Git
KJIMEeHThl OrpaHUYMBAIOTCA JIMINb TOM (QYHKIIMOHAJIBbHOCTBHIO, KOTOPYH HX aBTOpP CYHUTaeT
HauboJIee BOCTPeOOBAaHHBIM HJIH 3QOEeKTUBHBIM. YUUTHIBAAg 3TO, HU OJHH M3 IIpe/CTaBJIeHHBIX
HIDKe MHCTPYMEHTOB He MOJKeT OBITH "JIydllle” OCTa/JIbHBIX: OHU IIPOCTO 3aTOYEHBI II07], pasHbIe
3ajaynd. Taxkoke CTOMT IIOMHHUTB, YTO BCE UYTO MOXKHO CJeJaTb C IIOMOIIBLI0 IpadHUecKoro
UHTepderica, MOKeT OBITH BBHIIIOJHEHO U U3 KOHCOIHU. KoMaHHas CTPOKa — II0 IIpeXKHeMy MeCTO
I7ie y Bac 60JIbIlle BCEro MOIIA U KOHTPOJIA HaJl PEIIO3SUTOPHEM.

gitk m git-qui
YcraHoBUB Git, BBl TaK)Ke II0JIyyaeTe /1Ba rpapuueCKUX HHCTpPyMeHTa: gitk 1 git-qui.

gitk — aTo rpadpuyeckuii IPOCMOTPILUK UCTOPHUU. UTO-TO THUIA YJIyUIlleHHBIX git log 1 git grep.
JTO TOT MHCTPYMEHT, KOTOPBII BB Oy/ieTe UCII0Jb30BAaTh JJIsI IIOUCKA COOBITUM U BU3yaIU3aI[UU
HUCTOPHUH.

IIpomie Bcero BbI3BATh Gitk M3 KOMaHAHOM CTpoKW: IIpocTo HepeiluTe B TUPEKTOPUIO C
perosuTopreM U HabepuTe:

$ gitk [git log options]

Gitk mpyHHMaeT Ky4dy pasJHYHBIX ONIIWY, GOJBITMHCTBO W3 KOTOPBIX IlepejgaroTcs B git log
(KOTOpBIN, B CBOIO OYepenb, UCII0Ib3yeTcd B Gitk). BosaMokHO, Hanubo01ee UCIIoIb3yeMas OIIIUSI —
--all, koTopas ykassiBaeT Gitk BEIBOIUTH KOMMHUTEHI, IOCTYIIHBIE U3 1H0601 CCHLIIKY, a He TOJIbKO
HEAD. UHTepdertic Gitk BRIJISIUT TaK:
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® gitk: libgit2 - O

File Edit View Help

Lecal uncommitted changes, mot checked in to index &
[remotes/origin/ refspec: git_refspec_parse() does note  Carlos Martin Nieto <cmn@dwim.me> 2014-04-01 11:17:4%
Merge pull request #2208 from libgit2/vmg/mempack Russell Belfer <rb@github.com> 2014-04-01 09:33:18
In-rmemaory packing backend Vicent Marti <tanoku@gmail.com= 2014-03-26 10:17:08
Merge pull request #2226 from libgit2/ rb/submodule-sorting-fix Edward Thomson <ethomson@edwardthom  2014-04-01 023217
M Russell Belfer <rb@github.com>| 2014033112331
Cleanups Russell Belfer <b@github.com> 2014-03-31 13:31:01
Fue submodule sorting in workdir iterator Russell Belfer < b @github.com: 2014-03-31 12:27:05
Add faster git_submodule_is_submodule check Russell Belfer <rb@github.com> 2014-03-31 12.26:45
Merge pull request #2229 from linquize/Wdeclaration-after-statement Vicent Marti <vicent@github.com> 2014-04-07 08:27:04
Add CFLAGS -Wdeclaration-after-statement Linguize <linquize@yahoo.com.hk> 2014-04-01 08:01:40 v
SHA1ID: [b76b5d 34275fe33192358d4eaalaed8e31efc2al €= = Row| 64 1358 |
Find \],J“I\ commit | containing: v | |Exact v Al fields v
Search | | @ Patch O Tree
(®) Diff () Old version () Newversion  Lines of context: |3 Z| [ Ignore space change | Line diff vl | .
Author: Russell Belfer <rb@github.com> 2814-83-31 13:33:11 ~ [tests/difffsubmodules.c
Committer: Russell Belfer <rb@github.com> 2814-83-31 13:33:11
Parent: 7dcdd)asSiSfdcflededdedilecSdccc@Blialic (Cleanups)

Child: J67397dd@c82fabe2alebB83107¢7c4e133a91] (Merge pull request #2226 from libgitlsrl
Branches: gevelopment, remgtes/origin/development

Follows: v@.28.8

Precedes!:

Improve test of submodule name serting

@@ -182,6 +182,8 @@ void test_diff_submedules_ submed2_index_to_wd(veid)
“¢UNTRACKED>", /* not =/
"diff --git assm_changed_file b/sm_changed_file\nindex 4889958, 4800955
“diff --git a/sm_changed_head b/sm_changed_head\nindex 4888958..3d9386C &
+ “tUNTRACKED>*, f* sm_changed_head- */
+ "LUNTRACKED>", f* sm_changed_head_ */
“diff --git a/sm_changed_index b/sm_changed_index\inindex 488@958..488095;
“diff --git a/sm_changed_untracked_file b/sm_changed_untracked_file\nind
"diff --git a/sm_missing_commits b/sm_missing_commits‘\nindex 48@@958..5e
g2 -1908,56 +192,18 88 void test_diff submodules_ submod2_index_to_wd{void)

< >

PucyHok 153. gitk- uHcmpymeHm 048 npocmompa ucmopuu.

HHTepdelic Ha KapTHUHKE IIOX0K Ha BBIBOZ git log --graph; Ka’kmasg TOYKa COOTBETCTBYET
KOMMMUTY, JIMHUHU OTpPa’kalT POJACTBO KOMMMTOB, a CCBUIKM M300pakeHbl IIBeTHBIMU
npsaMoyroJbHUKaMu. JKénarasg Touka o6o3HayaeTr HEAD, a KpacHass — H3MeHEHUs, KOTOpPBIe
IoNaAyT B CAeAYyIOINHWM KOMMHT. BHM3y 3KpaHa pacIloJIOJKeHBI 3JeMeHThbl HHTepdeuca s
IIPOCMOTpPAa BBIZIEJIEHHOTO KOMMUTA: CJIeBa II0Ka3aHbl M3MeHeHUd U KOMMEHTapuy, a clipaBa —
ob1asg uHGopMaIus 10 U3MeHEHHbIM QarisiaM. B I1eHTpe sKpaHa pacIoJyIoyKeHbI 3JIeMeHTHI JJIst
II0MICKa I10 UCTOPHUH.

git-qui, B oTsin4Me OT gitk — 3TO MHCTPYMEHT peJaKTUPOBAaHUS OTAEeJTbHBIX KOMMUTOB. Ero Toxe
OUYeHb IPOCTO BHI3BATh U3 KOHCOJIH:

$ git qui

U ero uHTepQeuc BBIVIAIUT TaK:
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® Git Gui (ben.github.com) C:/Users/Ben/Documents/GitHub/ben.github.com = g “
Repository Edit Branch Commit Merge Remote Tools Help

Current Branch: master

Unstaged Changes Madified, not staged File: _posts/2013-12-13-the-retreat.markdown

B _posts/2013-12-13-the-r PA

1. Every six months, you get three nights *off*, in a place that isn't home.

1. The rest of the family leaves you alene, and you have no responsibilities to them.
- You makeé your own schedule, and do as you please.

= ¥ou make yvour own schedule, and do as wvou please.

1. You are not allowed to feel guilty about this.

-Those of you who are single will think “"that sounds like every day to me," and you'd be right.
+Those of you who are single will think “"that sounds like every day to me," and you're close to rig
Maybe the reason this is so effective is that it gives us access to those things we miss about the

5 2 For my last retreat, I went to the Oregon coast with ocur dogs.

- Apart from a few walks on the beach, I never left the house.
Staged Changes (Will Commit) I enjoyed a blissful 12-hour-leng hacking session, watched two action movies, and played a video g

< >

Commit Message: (®) Mew Commit () Amend Last Commit

Rescan |
Stage Changed

Sign Off

Commit

Push

Ready.

PucyHok 154. git gui — uHcmpymeHm pedaKkmupoe8aHust KOMMUMOB.

CireBa HaxomuTCd 00JIaCTh pefaKTHpoBaHuA Git MHAEKca: U3MeHeHHs B paboudel AUPeKTOPHUHU
HaBepXxy, fob6aBjieHHble B MH/IEKC H3MeHeHUs — CHU3y. Bel Mo)KeTe IiepeMelaTh Gpaiibl [IeJITHKOM
MeXXy ABYMs COCTOSHUAMM, KJIMKas Ha UKOHKH, UJIH JKe BBl MOXKeTe IIPOCMOTPeTh U3MeHEeHHUs B
KOHKpPeTHOM ¢Qariye, BbIOpaB ero ums.

CripaBa BBepXy pacIoyioyKeHa 00J1acTh IIPOCMOTpPa HU3MEeHEeHUM BBbIleJIeHHOro ¢aiina. MOXKHO
1,06aBJIATH OT/eJIbHBIN KYCOUKU MU CTPOKU B MHJIEKC U3 KOHTEKCTHOTO MeHIO B 9TOM 00JIaCcTH.

CripaBa CHH3y HaxXOAUTCSI 006J1aCTh i1 BBOJA COOOIEHWS KOMMMTA U HECKOJBKO KHOIIOK.
BBenuTe cooOleHHe U Ha)KMUTe KHOIIKY "Commit" 4TOOBI BBIIIOJHUTE KOMMHUT. TakKe MO>KHO
U3MEHUTH IIPebIAYIIUH KOMMUT, BEIOpaB paJliOKHONIIKY "Amend”. 3TO feliCTBHe TaKyKe 0OHOBUTH
006J1aCTh 106aBJIEHHBIX B UH/IEKC U3MEHEHUN COJlep KUMOe IIpebIaylero kommura. Ilocie aToro
BBl MOJKeTe KaK OOBIYHO [A00aBJIATh WIH YaJIATh Galybl, a TakkKe H3MeHUTH COOOIleHue
KoMMuTa. [1o HakaTHio KHOIIKY "Commit" HOBBIM KOMMUT 3aTPET IIPeAbIYIITHM.

gitk 1 git-gui — 3TO IIpUMepBl HUHCTPYMEHTOB, OPUEHTUPOBAHHBIX Ha 3afadyd. Ka’kKapli U3 HUX
3aTOYeH II0J; OIIpe[e/IEHHYI0 3ajady (IIpOCMOTP MCTOPHMM WJIM CO3JaHHe KOMMHUTOB,
COOTBETCTBEHHO) U He Iof/epKuBaeT GuuH Git, HeHy>KHBIe [IJI1 9TOX 3aJayHu.

GitHub a1 Mac u Windows

Komnianua GitHub BeIycTHIIa Ba MHCTPYMEHTAa, OpPUEHTUPOBAaHHBIX Ha paboyui IIpoliecc, a He
Ha KOHKpeTHBbIe 3a/laud: OfuH I Windows, BTopoll — g Mac. 9TH KJIMEHTHl — XOPOIINH
IIpUMep IIpollecCc-opHeHTHpoBaHHOro IIO: BMecCTO IIpefocTaBJeHUs [JOCTylla KO BCeH
OYHKITMOHAZIBbHOCTH Git, OHHM KOHIIEHTPUPYIOTCI Ha HeOOJbIIIOM Habope ¢HY, pabOTarOIUX
BMeCTe ISl JJOCTYDKeHUS [1eJIH. BRIIIAIAT OHU IIPUMEPHO TaK:
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P Commiting to master

nummm Comenit

3 ben/ben.github.com N

_postaF013-12-13-the-retreal. markdown

1, Every six months, you get three nights *off*, in a ploce thot isa't

Sumimarny

home
1. The rest of the fomily leowes you alone, ond you have no

Dascripsion

o Select All

o [T _dranwidtsiat markoown

o EIEE] dmftanevpanse markdonn
) _posta/2013-12-13-tha-retreat marciown
BB ~fercten gt com

rasponsibilities to them,
- You meke yowr own schedule, and do s you please.
You make your own schedule, and do as you pleose.
1. You are not allowsd to feel guilty about this,

Those of you who are single will thimk “thot sounds like every doy to me,”
and you'd be right.

They liken it to the retrects their parents toke, ond joyfully build with
LEGD, read books, or put on fancy shoes and dance.

Pucynok 155. GitHub das Mac.

Our hope is that they will learn how to be comfortoble with thesselves,
something mony edults have trowble with (ourselves included).

+S[MOTE: no porenting ideo 1s eriginel. A thousond generaticns of
parenthood hos produced lots of good ideos, ond we're definitely standing
on the shoulders of glants here.]®

#22 Not Just Alone

After this progrom hod been im effect for o shile, e reclized something
wos still missing.

+ - master -

Filter repositories

Uncommitted changes
L bengithub.eom p—
Ll libgit2

Descriphion

History

n v.nfqu keytiase
vy Ben Straub

H Updm abcul pag-
v Ben Straub

n Add tmttl-r anr.l grthubs inks 19 ov
y Ben Straub

Add pn,-um address
5 ago by Ben Straub

Re-arder and upﬂllt eontent
4 s ago by Ben Straub

Porl [=") ﬁom old site
& o y Ben Straub

n Add headshot for public consumption

|’l;.\'
Hide \*)

SSne 0

+ | Files to commit #* Collapze all

¥ ¥ _drafts\diffstat.markdown [DPELETED
k¥ _draftshrevparse markdown DELETED

* || _postsi2013-12-13-the-retreat. markdown
o 1.4 +1,4 @@

W e
layout: post-no-feature
title: “The Retreat”
comments: true
B -68,6 +69,8 @ This Isn’t a punishment; it's *time with your best friend.®
They liken it to the retreats their parents take, and joyfully build with LEGO,
read boaaks, or put on fancy shoes and dance.
Our hope is that they will learm how to be comfortable with themselves, something
many adults have trouble with (ourselves included).

+

*[MOTE: This iz hardly original. We're standing on the shoulders of a thousand
generations of parents thet came before us.]®

888 Wot Just Alome

after this program had been in effect for & while, we realired something was
still missing.

PucyHok 156. GitHub dsasa Windows.

OHM CIIPOEKTUPOBAHBI 110 OZHOMY IA6GJIOHY, II03TOMY MBI OYyeT pacCMaTPHUBATh UX KaK OUH
IIPOAYKT B 3TOM IiaBe. MBI He GyfeM pa3bupaTh II0 KOCTOUKAM 3TH HUHCTPYMEHTHI (B KOHIIe-
KOHIIOB Y HUX €CTb JOKyMeHTaIlus1), a UMb ObICTPeHbKO B3IJITHEM Ha 9KpaH MU3MeHeHUH (MecTo,

e BBl Oy/ieTe 3aBUCATh OOJIbIIIE BCETO).

 CJyieBa pacIIOJIOXKeH CITMCOK OTCJIEXKHBAeMBIX PEIIO3UTOPUEB; MOXKHO J06GABUTH PEIIO3UTOPUN
(CKJIOHHpPOBAB ero, JIM60 yKa3aB MYyTh K CYIeCTBYIOIeH KOIIMH) Ha)kaTHeM KHOIKHU "+" HaJ

CIICKOM.
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* B IleHTpe 3KpaHa pacIlojioKeHa 006J1aCTh pefaKTHPOBAHUS KOMMHMTA: TYT MOYKHO BBECTH
cooOIleHre KOMMHUTA U BBIOpaTh ¢aiyibl Ay BKIOUueHHe B Hero. (Ha Windows, ucropus
KOMMUTOB PacCIIoJIoyKeHa II0f 3TOM 06J1acThIo, Ha Mac 3To OoTAesIbHas BKJIaJKa.)

* CripaBa — IIPOCMOTP HM3MEHEHHUM: 4YTO H3MEHMJOCh B paboueill [JUPEKTOPUH, KaKue
U3MeHEeHUs BOUAYT B KOMMHUT.

* U cTouT 06paTUTh BHUMAaHUe Ha KHOIIKY "Sync" clipaBa BBepXy, KOTOpasl UCIIOJIb3yeTCS I
CUHXPOHHU3AIIUU 110 CETH.

Heo6si3aTesibHO perucTpupoBaTbcsa Ha GitHub, 4YT06BI paboTaTb € 3TUMHU
NOTE HUHCTpyMeHTaMH. XOTd OHU HaBS3bIBAalOT HCIIOJb30BaHUe GitHub, o06a
HHCTPYMeHTa IIpeKpacHo paboTaroT ¢ JIX0OBIM ApyruM Git cepBepoM.

VcraHoBKa

GitHub maa Windows MOKHO ckKauaTb Ha https://windows.github.com, a mma Mac — Ha
https://mac.github.com. IIpu mepBOM 3amycKe o06e IIporpaMMbl IIPOBeAYyT IlepBOHAYaJIbHYIO
HaCTPOMKy Git, HallpuMep, CKOHQUTYPUPYIOT Ballle UM U email, a Tak)Ke yCTaHOBAT pasyMHBIe
3HaUeHMsd 110 YMOJIYaHUI0 /I PacIpoCTpaHEHHBbIX onrui Tura CRLF-TIoBeleHMe U XpaHUIAIIE
IapoJien.

O6a MHCTpPyMeHTa IIO/lepKUBalOT aBTOOOHOBJIEHHe B GOHe — 3TO O3HAUAeT, YTO Y Bac Bcerna
OyzeT IocaefHsIs BepCUsa. ITO TakKyKe OTHOCHUTCS K IIOCTaBJIsIeMOMY B KOMILIEKTe ¢ HUMHU Git —
BaM HUKOIZA He IIPUAETCI OOHOBJIATH ero Bpy4yHyro. Ha Windows BBI TakyKe II0JIydaeTe SIpJIBbIK
114 3arrycka PowerShell ¢ Posh-git, KOTOpBIN MBI pacCCMOTPHUM JjaJjlee B 3TOU IJIaBe.

Cremyroluil mar — CKOPMHUTL IIpOorpaMMe IIapOYKy PeIlo3UuTOpHeB Iy paboTel. KimeHT njsa
GitHub 110KasbIBaeT CIIMCOK PpeIlO3UTOPHEB, MOCTYIHBIX BaM Ha GitHub, u BBl MoOXeTe
CKJIOHMPOBAaTh JIIO60M B OAWH KJIUK. EC/IM 7Ke y Bac y>Ke eCTh CKJIOHUPOBAHHBIN PEIIO3SUTOPUH,
IIPOCTO IepeTAHUTe ero U3 okHa Finder (i Windows Explorer) B okHO kimeHTa GitHub, 1 oH
OyZeT BKJIIOUEH B CIIMCOK PeIlO3UTOPHEB CJIeBa.

PexoMeH1yeMbIN pado4umii mpoecc

[Tocsie yctaHOBKHU GitHub KIMeHT M0O>KHO UCII0/Ib30BaTh /IS pellleHUsl Ky4d CTaHAapTHHIX 3a/ady.
PexoMeHIyeMBIN HIDKe II0/1X0[ K paboTe MHorma HaseiBaroT "GitHub Flow". MBI paccMoTpesir 3TOT
pabouuii mporiecc B wiaBe Pabouunii mporiecc ¢ ucrosab3oBanueM GitHub, HO BKpaTile, Ba>KHBI [Ba
MoOMeHTa: (a) Bbl KOMMUTUTE B OTHeJbHbIe BeTKU U (6) BBl peryasspHO 3abupaeTe M3MeHEHUS C
YIaJIEHHOIO PEIIO3UTOPHUSL.

VIpaBieHUe BeTKaMH Cjerka pasiauyaercd Ha Mac u Windows. B Mac BepcuH I CO3JaHUS
BeTKH eCTh KHOIIKa BBEPXY OKHa:

¥ | masterv

PucyHok 157. KHonka co3oaHus eemku Ha Mac.

Ha Windows cosfaHue BeTKH IIPOUCXOAUT IIYTEM BBOJia €€ MMEeHU B IIepeK/IYaTesb BeTOK:
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Branches |5 Manage

foobar x |

-\\I
'\v" ) Create foobar

EEEW ITIST \IT I a3 my fnimrer

PucyHok 158. CosdaHue semku 8 Windows.

[Tocse co3maHUs BeTKU JobaBjeHHe KOMMUTOB B Heé NOBOJIBHO TPUBHAJIBbHO. I3MeHHUTe 4To-
HUOyZb B pabouell TUPeKTOPUH U, IIepeKJIIYUBIINCS B OKHO KiareHTa GitHub, BEI yBHUUTE CBOU
H3MeHeHHs. BBenuTe coo6IleHHMe KOMMHUTA, BblOepeTe Qaiybl I BKIKUYEHHS B KOMMHT U
Ha)KMHUTe KHOIIKY "Commit" (ctrl-enter or -enter).

BsauMopielicTBHUe C YOAJIEHHBIMU PEIIOSUTOPUSAMU IIPOUCXOAUT B IIePBYI0 OYepelb II0CPeLCTBOM
KHOIIKH "Sync". B Git ecTb OT[e/IbHbIe KOMaH/bI /I OTIIPaBKU U3MEeHEeHU!M Ha cepBep, CIUIHUA
U3MeHEeHUI BOeJUHO M IlepeMellleHUs BeTOK JPYyr OTHOCUTEJIBbHO [pyra, HO KiueHT GitHub
COBMeIllaeT BCe 3TU KOMaH/bI B OHY. BOT UTO IIPOMCXOAUT KOIZia BEI JKMETe "Sync™:

1. git pull --rebase. Ecii 3Ta KOMaHZia BBIIIOJTHUTCI C OIIMOKOM, Oy[eT BBIIIOJHEHO git pull
--no-rebase.

2. git push.

JTO JOBOJILHO IIPUBBIYHBIN, HO PYTUHHBIN IIporiecc IIpu pabore mo "GitHub Flow", coBMelieHue
KOMaH/ BO€JHHO JIeHMCTBUTEIFHO 9KOHOMHUT BPEeMsI.

3axK/jIroueHue

[lepeunrciieHHble MHCTPYMEHTHI OTJIMYHO PEIIalOT II0CTaBJIeHHBIe Ilepel] HUMM 3azadd. C HUX
IIOMOIIBI0 pa3paboTUMKM (M He TOJIBKO) MOI'YT HadyaTh COBMECTHYIO paboTy HaJ IIpOeKTaMH B
CYMTaHHbBle MUHYTHl, IIPUYEM C HACTPOEHHBIM pabouyum 1porieccoM. Ho eciu BeI
NIpUJep>KUBaeTeChb HMHBIX IIOAXOJ0B K HCIOJB30BaHHUIO Git, MIKM ecJM BaM HY)KHO OOJIbIlle
KOHTPOJIA Ha, IIPOUCXOAIIUM, MBI peKOMeH/[yeM BaM IIPUCMOTPEeTHLCH K IPYTUM KJIHMeHTaM, a TO
U BOBCe K KOMaHHOM CTPOKe.

JApyrue HHCTPYMEHThI

CyiecTByeT OIpOMHOE MHOJKECTBO [PYIUX TIpaUueCKUX HMHCTPYMEHTOB /I paborel ¢ Git,
HauWHas OT CHeIlMaIM3UPOBAaHHBIX, BBIIIOJHAKIINUX OLHY 3a/jady, 3aKkaHuuBasg "KoMbanHaMu"
IIOKPHIBAKIIMMHU BCI0 QYHKIIMOHAJIBbHOCTHL Git. Ha odurimasbHOM cauTe Git mofep>KUBaeTcsa B
aKTyaJIbHOM COCTOSHUU CIIUCOK HauboJsiee IMOMYyJ/SIPHBIX 060s104uek: http://git-scm.com/downloads/
guis. BoJsiee TIOAPOOGHBIM CIIKMCOK AOCTyIleH Ha Git Buku: https://git.wikikernel.org/index.php/
Interfaces,_frontends,_and_tools#Graphical_Interfaces.

Git B Visual Studio

Haunnasg c Visual Studio 2013 Update 1, mosb3oBaTesisiM Visual Studio moctymeH Git-K/IMeHT,
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BCTPOEHHBIN HenocpecTBeHHO B IDE. Visual Studio y>ke B TedeHHe J0CTaTOYHO [J0JI'OI0 BpeMeHHU
HMeeT BCTPOeHHBIe QYHKIIUMU YIIpaBIeHUs UCXOZHBIM KOZOM, HO OHH OBLIM OPHEeHTHPOBAaHBI Ha
[IeHTpa/IM30BaHHbIE CHUCTEMBI C OJIOKMPOBKOM (aiioB, U Git He OYeHBb XOPOILO BIIMCHIBAJICI B
Takol paboueli mporiecc. [Togmepskka Git B Visual Studio 2013 6bL1a CcyliiecCTBeHHO IlepepaboTaHa
II0 CPaBHEHHIO CO CTapOM BepCHel, U B pesyJbTaTe YJaJOoCh AOOUTBHCA JIydllled HHTerpaliuu
Visual Studio u Git.

UTO6BI BOCIIOJIB30BATHCI ITOU QYHKIIMOHAIBHOCTHI0, OTKPONMTE IIPOEKT, KOTOPHIM YIIpaBJIIeTCA
Git (wtn BBIIOJIHUTE git init IS CylecTBYIOIero IIpoeKTa) U BblOepUTe NyHKTHI View (Bup) >
Team Explorer (KomaHZHBIM 0603peBaTesib) B IJIABHOM MeHK. B pesyibTaTe OTKpPOETCS OKHO
"Connect" ("[IOAKIIOYUTE"), KOTOPOE BBHIIJIAAUT IIPUMEPHO BOT TaK:

Tearn Explorer - Connect = 0 x
Om ¥ |0 P
Connect | ConsoleApplicationl (Local) -

Select Team Projects...

4 Team Foundation Service
Sign Up

Services to help you ship high quality software. On time,
every time. Focus on your code. We'll simplify the rest.

Hide
4 Local Git Repositories (2)
New « | Add + | Clone « | View Options =
0 ConsoleApplicationl | C:\Consolefpplicationl
© libgit2 | C:\libgit2

Team Explorer

PucyHok 159. [lodkatoueHue K Git-penosumoputo u3 okHa Team Explorer (KomaHOHbL 0603pesameny).

Visual Studio 3arroMyHaeT Bce IIPOEKTHI, yIIpaBJsgieMble C IIOMOIBI0 Git, KOTOpble BBl OTKPBLIY, U
OHHU JIOCTYIIHBI B CIIMCKe B HIJKHEH YacTH OKHAa. EC/IM B CIIMCKe HeT IIPOeKTa, KOTOPBIM BaM
HY’>KeH, Ha’KMHUTe KHOIIKY "Add" ("lo6aBUTL") U yKa’KUTe IIyTh K paboyeld JUPEeKTOPUHU. [[BOMHOMU
KJIMK II0 OJHOMY U3 JIOKaJIbHBIX Git-pello3suTOpHeB OTKPOeT IVIaBHYI0 CTPaHUILY PeIlo3UTOPH,
KOTopas BBIVIAMUT HpuUMepHO Tak "Home" ("[7raBHag") crpaHura Git-perosutopus B Visual
Studio..

JTO LeHTp yIpasyeHUsa Git; Korga BbI nuuieme KOJ, Bbl, BEPOSITHO, IIPOBOAUTE OOJIBIIYI0 YacCTh
CBOero BpeMeHHU Ha cTpaHUIlle "Changes" ("M3MeHeHHUd"), HO KOI[la IIPUXOJUT BpeMs I10Jy4aTh
U3MeHeHUs, CJejlaHHble BalllUMU KOJUIETMMM II0 paboTe, BaM HeOOXOJUMO WUCIIOJIb30BaTh
ctparHunpl "Unsynced Commits" ("HecHXpoHM3UpOBaHHbBIe KOMMUTHI") U "Branches” ("BeTBu").
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4 Project

|® Changes |v Branches
|T¢ Unsynced Commits |{a- Settings

4 Solutions
Branch: development | Mew... | Open...

] libgit2sin | build

PucyHok 160. "Home" ("I'nasnas"") cmpaHuuya Git-penozumopus 8 Visual Studio.

B Hacrosgmee BpeMs Visual Studio MMeeT MOITHBIM 3a/iavya-OpUeHTHUPOBAHBIN IpadpuueCKUi
uHTepderic g Git. OH BKIOYaeT B ce6s BO3SMOXKHOCTBH JIMHEMHOTO IIpe/iCTaBJIeHUs HMCTOPHUH,
pas/JIHd4YHBIe CpejcTBa IIPOCMOTPA, CPEACTBA BBIIIOJIHEHUS YAaJeHHBIX KOMaHJ M MHOXKECTBO
IOPYTUX BO3MO’KHOCTeH. /[y1g IIpoCcMOTpa IIOJIHOM JOKYMEHTAIlUU 110 JaHHOU QYHKITMOHAIbHOCTHU
(koTopasg 3/ech He IIpeAcTaBjeHa), IiepedauTe Ha http:/msdn.microsoft.com/en-us/library/
hh850437.aspx.

Git B Visual Studio Code

Visual Studio Code uMeeT BCTpOeHHYIO IOAAEPKKY Git. BaM 1moTpebyeTcs ycTaHOBUTH Git Bepcuu
He HwKe yeM 2.0.0.

OcHOBHEBIe 0CO6EeHHOCTH:

* [I[pocMOTp U3MeHEHUH peJaKTUpyeMoro daiiaa

* ITaHesb cocTossHUA Git (cieBa BHHU3Y), HA KOTOPOM 0TOOpakaeTcs TeKyllas BeTKa, HHAUKATOP
OILIIMOOK, BXOJAIIME ¥ UCXOAAIIIe KOMMUTEI.

* B pefakTope MO>KHO JieslaTh OCHOBHBIe Git omeparjuu:
o MHUIMaM3anus perro3suTopus.
o KJIOHHpOBaHHe PEeII03UTOPHSI.
o CosmaHHe BETOK U TITOB.
o MHaeKkcanus U3SMeHeHUH U CO3aHe KOMMHUTOB.
o Push/pull/sync ¢ yraseHHO BETKOM.
o PaspellleHre KOHQIUKTOB CIUSHUSL.
o IIpocMOTp U3MeHEeHUH.
« C 1moMmolpl IIIaTMHA MOXKHO paboraTb € 3alpocaMHd CiaIUsAHHA Ha  GitHub:

https://marketplace.visualstudio.com/items?itemName=GitHub.vscode-pull-request-github

OdurmanbHasg [JOKyMeHTaIlds [TOCTyIHaA 37ech: https://code.visualstudio.com/Docs/editor/
versioncontrol
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Git B Eclipse

B cocraBe IDE Eclipse ecTh ItaruH moj HasBaHUeM Egit, KOTOpBIN IIpefoCTaBisieT JLOBOJIBHO
IIOJIHOQYHKITMOHAJIBHBIA HHTepdec Iy1d onrepaliui ¢ Git. Bocriosb30BaThCd UM MOKHO, BKIIOUHB
Git-mepcnextuBy (Window > Open Perspective > Other..., ¥ BBIOpATh Git).

NNzl Git - Eclipse - [Users/benstraub)Documents fworkspace

[ cick access | o5 | & Piava [ e
¥ Git Repositories B eErBFs G =L T=0 =0
¥ [ libgit2 [master] - fUsers/benstraubjsrc/libgit2 /g
¥ e Branches
¥ =rleal
b, DevelOpreat 517447 Merge pull request #2255 from libgit2
g.ynan:r dbla3be Merge Branch 'developenent
* [ZRemote Tracking
Fﬁa'l'aaps
(= References
* [ Remozes.
'k-#“f@ﬁ:“i “’h':‘“"" Psers/banstraub/anc/libgn2 O Properties [ History 5 | £” Synchironize % Glt Staging &1 Git Reflog =
. spitantributes
| qitignare F %ot " Y - m( s T
| MEADER Repasitony: libgit2
U mailrap Id Message Awihor Authored Date Commitier Comeniit
W rranis db0alée © [master] criginfmaster|[FETCH_HEAD|[MEAD| Merge brvicert Martl % months ago  Wicent Marti & months
O api decudiam 43chARI O w0 2000 libgit2 0.20.0 “anmeldung” Wiger g 5 months age  Vicent Mari & months
X ALTICRE Ib3fe?3 © Formatting fix for cred_acquine_cb Carlos Martin NiS months ago  Carlos Martin KiS months
L: Chiakedlses bt CATIERZE Merge pull request #1966 from nickhfpatch_content Vicern Masti 5 moeths age  Vicent Mani 5 months
 ————— T1aBeHf Mierge pull request #1970 fre gheda /metssd_asoem Vicent Martl S months ago  Vicent Marti 5 months
2 m S53eddD wtid: NetBSD doesn't have quort_r either Alpssandna Ghads menlhs 356 Aleiiandre Ghed manthi
L CONVENTIONS.md A7afa62 Migrgt pull requast #1969 from libgind (nek/Mx/drop Vicert Martl S months 2g0 Vicent Mari  § months
L COPYING G5E7EE tests: Drop wnrelated comment rulivaken 3 menthy age  nulltoken 5 manths
O gitgit-authors e5ddash Mgripe pull request #L96E from libIn2/ntkMix/bad_ivicent Marti 5 moaths 2go  Vicent Mari 5 months
ki ba15b51 Endex: Free the index on git_index_opend failure rulltaken 5 meaths age  nullioken § manths
 libgie2_clar.supp a5d7318 tree-tache: Fix error message oo mulltaken 5 mMonths ago  nulloien 5 manths
Wibgiz.pein 3452334 wree-cache: Don't seglaul upon cormuption rilitaken 5 months ago  nulltcken & manths
s Erafad T Srma-sacha: Fara cait the slacated tran childran sermm linaban B ennarinr wan aclinkas E menarhe
- Makefile.embed commit 1b3fe?3cidbaS97alc?FfoPedeTlacackdiiblad I include g2 ransparth [
M rEapmE ma Author: Corles Mortin Micto zcanbdwim.me: 2013-11-20 92:52:57
* = qit Committer: {orlos Martin Hieto <canldwim. me= 2913-11-28 82:55:3F
> [=rcmake Parent: £ f (Herge pull reguest
[——— #1966 From sickh/potch_conkent_of Fsets)
> (Edoes :h]d': mh{ﬁmmmu& (libgit2 9.20.2
- aime L dung™
.L,.zp'.‘mﬂﬂ ;ruﬂzhe;'gdnﬂlﬂmﬂ. =gster, grigin/HEAD, grigin/cen/clone-locol,
¥ @include arigin‘can/config: ionere-uccoss, erigin‘can/config-snopshot, arigin/
¥ (Erscript cmn/Filebyf-gtomic-ynlock, griginfcendref-tan, griginfcen/safe-commit,
F Ersre eciginscsn/upstooon- for-unbore, grigin/divelossent, eriginfeds
=Tty merge File, prigin/fix-memory-index-doc-comment, grigin/mgster,
= e I

eriginfootions-nases, - gount-gn- -soures, origins
rb/fin-untracked-repo-status. origin/rb/storstar-frmatch, origin/rb/

PucyHok 161. EGit e Eclipse.

EGit rmocTaBisieTcs ¢ HEIJIOXOM JOKYMeHTalluel, JOCTYIIHOM MeHI0 uepe3 Help > Help Contents B
paszesie EGit Documentation.

Git B Sublime Text

HauwuHadg ¢ Bepcuu 3.2 B pefgakTop Sublime Text BcTpoeHa nopjepsxka Git.

OcHOBHBIE 0CO0eHHOCTU: * Ha 60KOBOM maHesu git ctaTyc ¢paiyioB U TUPEKTOPUIM IIOMEYaeTCs
09MHKeM/UKOHKOU. * ®albl U JAUPEKTOPHUH, yYKasaHHble B .gitignore He 0TOOpa’karoTcs Ha
O0OKOBOM MaHe U. * B CTpOKe COCTOSSHUSA 0TOOpa’kaeTcsl TEKyIas BeTKa U KOJIMYeCTBO BHECEHHBIX
U3MeHeHUH. * I3aMeHeHHbIe CTPOKHU II0MeUalTCcsa MapKepaMH B KaHaBKe ¢ HyMepaluei. * Mo)KHO
HUCII0JIb30BaTh HEKOTOpble QYHKIMU git kiueHTa Sublime Merge HerocpeacTBeHHO u3 Sublime
Text. (3To TpebyeT ycraHOBKHM Sublime Merge: https://www.sublimemerge.com/)

OdurmanbHasa JOKyMeHTanus g Sublime Text mocTyriHa 3gech: https://www.sublimetext.com/
docs/3/git_integration.html
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Git B Bash

Eciu BBI HCIIOJIb3yeTe Bash, To moxceTe BaﬂeﬁCTBOBaTB HEKOTOPEIE U3 €T0 (])I/IIHGK JJIsA 00JIeryeHUs
pa60TBI ¢ Git. BOOGH.{G-TO, Git mocTaBJIgeTCd C IJIaTMHAMHU OJId HEeCKOJIBKHX IIIeJIJIOB, HO OHH
BBIKJIFOUEHDBbI 13 KOpO6KI/I.

/11 Havasla, ckadauTe ¢paiia contrib/completion/git-completion.bash U3 perrosuTopusa ¢ UCXOAHBIM
KojoM Git. [lomecTHTe ero B yKpOMHO€e MeCTO — HallpuMep, B Ballly JJOMAIIHIOK JUPEKTOPUI0 — U
nobaBbTe CIeIyIOINe CTPOKHU B .bashrc:

. ~/git-completion.bash
Kak TOJTbKO 3aKOHUHUTE C ITUM, IIepeUInTe B TUPEKTOPHIO ¢ Git perro3uTopueM U HabepuTe:
$ git chec<tab>

.1 Bash pmorosHUT CTpoKy fo0 git checkout. 9Ta Marusa paboraer miaa Bcex Git KomMaHA, UX
mapaMeTpOB, YIaJIéHHBIX PEIIO3UTOPHEB YU UMEH CCHLJIOK TaM, I7ie 9TO BO3MOYKHO.

B0o3MOXHO, BaM Takke [PUTOJUTCA OTOoOpakeHHMe HHOOpPMAallUM O PEIOo3UTOpPUH,
pacIioyio’KeHHOM B TeKyIlled AUPeKTOPUU. Bbl MO’KeTe BBIBOJUTH CKOJIb YIOJHO CJIOKHYIO
uHbpopMaIno, HO OOBIYHO [JOCTAaTOYHO Ha3BaHUSA TeKyllled BeTKU U cTaTyca pabouend
oUpeKTOpuHu. YTOoOBI CHAOAUTH CTPOKY IIPUBETCTBUS 3ITOM HMHOOpMallMel, cCKadauTe ¢aiii
contrib/completion/git-prompt.sh 13 permo3uTOpPHUs ¢ UCXOAHBIM KOJIOM Git U 106aBbTe IPUMEPHO
TaKue CTPOKHU B .bashrc:

. ~/git-prompt.sh
export GIT_PS1_SHOWDIRTYSTATE=1
export PST1="\w$(__git_ps1 " (%s)")\$ '

Yacte \w O3HadaeT TeKyIIyl pabouyr [UpeKTOpuio, \§ — HHIUKATOpP CYIIepII0Jb30BaTeJIsI
(o6bruHO $ wutk #), a __git_ps1 " (%s)" BBI3bIBAeT QYHKITHIO, 0OBSIBJIEHHYIO B git-prompt.sh, c
aprymeHTOM = (%s)’ — cTpoko¥M GopMaTHpoBaHHUs. Tellephb Ballla CTPOKa IIPUBETCTBUSA OyIeT

I10X0’Ka Ha 9Ty, KOTZa BbI 3aM/IETe B JUPEKTOPUIO C Git perro3suTopueM:

~/src/libgit2 (development *)$ I

PucyHok 162. Kacmomu3supo8aHHasi cmpoka npugememaeus bash.
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O6a BhIIIIEIIePeYNCTIEeHHBIX CKPHUIITA CHAOKEHBI II0JIE3HOM NOKyMeHTalluel, 3aIITHUTe BHYTPb
git-completion.bash u git-prompt.sh 4T06BI y3HATH OOJIBIIIE.

Git B Zsh

Git 1ocTaBifeTcd C IIOAAEPIKKOM aBTOZOmONHeHUs [y Zsh. IIpocTo ckomupyiTe ¢aiil
contrib/completion/git-completion.zsh B Bally [OMAaIIHIOK [AUPEKTOPUI0 U [A06aBbTE ero B
KoHuryparuo .zshrc. UHTepdetic Zsh xpyue oHoro B Bash:

$ git che<tab>

check-attr -- display gitattributes information
check-ref-format -- ensure that a reference name is well formed
checkout -- checkout branch or paths to working tree
checkout-1index -- copy files from index to working directory

cherry -- find commits not merged upstream

cherry-pick -- apply changes introduced by some existing commits

Bo3MOrKHBIe BapHUaHThI aBTO/IOIIOJIHEHUS He IIPOCTO IIepeymCcyIeHbl; OHU CHA0KeHBbI I10J1e3HBIMU
OIIMCaHUSIMU U BBl MOJKETe BhIOpPaTh HY)KHBIM BapuaHT, Ha)kaB [ab HeCKoJIbKO pa3. 9To paboTaeT
He TOJIBKO i1 KomaHp Git, HO U i1 UX apryMeHTOB, Ha3BaHUU 00BEKTOB (TUIIA CCBUIOK U
YIaJIéHHBIX PEIIO3UTOPHEB), @ TAKXKe /11 UMEH GalyIoB U JPYTUX Belllei.

HacTpoiika CTpPOKHU IIPpUBETCTBUA B Zsh II0X0’Ka Ha TakoByl B Bash, HO B Zsh BBl MoxeTe
YCTaHOBUTH JIOIIOJHUTEIBHYI0 CTPOKY IIPUBETCTBUS CIipaBa. UYTOOGBI 0TOOpPAasUTh UMS TeKyIlel
BeTKH B IIpaBOM CTPOKe IIPUBETCTBUS, J06aBbTe CIIeyIOle CTPOKHU B Balll ~/ . zshrc:

setopt prompt_subst
. ~/git-prompt.sh
export RPROMPT=$'$(__git_ps1 "%s")'

B pesyibTaTe BB OyfleTe BUETh UM TeKyIlle BEeTKH B IIpaBOM 4aCTHU OKHA TepMHHaJIa KaKAbIH
pas, Kak IepeiziéTe BHyTph Git perro3suTopud. 3TO BBIVIAAUT IIPUMEPHO TakK:
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® O 0O zsh ;:“_'

~[src/libgit2% I development

PucyHok 163. Kacmomu3upogaHHas cmpoka npugemcmaeust 8 zsh.

Zsh HaCTOJIBKO KOHQUIYPUPYEM, UTO CYIIEeCTBYIOT Ijejible QPeMMBOPKH, IIOCBAIEHHBIE €r0
yaydilleHuto. IIpuMmep TaKoro IIPOeKTa, HasblBaeMblii "oh-my-zsh", pacmosiokeH Ha
https://github.com/robbyrussell/oh-my-zsh. CucTeMa ILTarMHOB 3TOTO IIPOEKTa BKJIKUYAET B Cebs
MOIIHEHIIINN Ha00p IIpaBWJ aBTOAOIIONHeHUs M Git, a MHOrHe "TeMbl" (CayyKalue s
HaCTPOUKU CTPOK IIPUBETCTBUA) O0TOOpakar0T MHGOPMAIIHMI0 U3 Pa3IUUYHBIX CHUCTEM KOHTPOJISA
Bepcuil. BOoT ripuMep HAaCTPOUKH Zsh 111 KompopTHOM paboTsl ¢ Git [Ipumep TeMbl oh-my-zsh..

b development I

PucyHok 164. IIpumep memwl oh-my-zsh.

Git B Powershell

CTaHIapTHBIM TepMHUHAJT KOMaHZHOM CTpoku Windows (cmd.exe), Ha caMoOM [eJe, He
IIpeJHasHayeH /i1 CIIelUaJIu3UpPOBAaHHOIO HCIIOJb30BaHUA Git, HO ecJd Bbl UCIIOJIb3yeTe
Powershell, To 3Tro wMeHserT peno. Ilaker Posh-Git (https:/github.com/dahlbyk/posh-git)
IIpeoCTaBJIsIeT MOIIHbIE CPeCTBA 3aBepIllleHUs KOMaH/, a TaK)Ke pacllMpeHHbIe II0/ICKa3KH, UTO
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IIOMOJKET BaM IIOANEPKUBATEL COCTOSHHE BaIlleTO PEIIO3HTOPHSA Ha BBICOKOM YpPOBHE. BrIrmagut
9TO IIPMMEPHO TaK:

o )

4 posh~git ~ libgit2 [development] EI@

C:nlibgit2 [development

PucyHok 165. Powershell ¢ Posh-git.

Eciim Bel ycraHoBuiM IpunokeHUe GitHub pma Windows, To Posh-Git yXe BKJIIOYEH IIO
YyMOJYaHUI0, U BCe, UTO BaM OCTAeTCS CHejaTh, 3TO A06aBUTH B ¢aia profile.psT (KOTOpBIHA
00bIYHO pacnosioeH B (:\Users\<username>\Documents\WindowsPowerShell) ciefyrolyie CTPOKHU:

. (Resolve-Path "$env:LOCALAPPDATA\GitHub\shell.ps1")
. $env:github_posh_git\profile.example.ps1

Ecuu 7ke BBI He Hcnosb3yeTe GitHub s Windows, mpocTo 3arpysuTe I10CIe/IHI0I0 BEPCUIO I1aKeTa
Posh-Git ¢ (https://github.com/dahlbyk/posh-git), #“ pacnakyiiTe ero B [IHUPEKTOPHIO
WindowsPowershell. ITociie aToro 3amyctuTe Powershell ¢ mpaBaMu afMUHUCTPATOPa U BBIIIOJIHUTE
ceqyrole KOMaH/bI:

> Set-ExecutionPolicy RemoteSigned -Scope CurrentUser -Confirm
> cd ~\Documents\WindowsPowerShell\posh-git
> .\install.ps1

JT0 706aBUT HEOOXOAUMBIe CTPOKHU B Ball ¢pauit profile.psl, u Posh-Git cTaHeT JOCTYITHBIM IIpU
CJIeIyI0IlleM 3allyCKe TepMHHAJIA.

3aK/JIloUeHHue

Terieps BBI 3HaeTe, KaK HCIIOJb30BaTh MOIIbL Git BHYyTPH HMHCTPYMEHTOB, HCIIOJIb3yeMbIX BaMU
Ka’K/IbIY ZIeHb U KaK II0JIyYUTh JOCTYII K PEIIO3UTOPUSIM U3 BallIUX COOCTBEHHBIX IIPOTPaMM.
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Appendix B: BcrpauBanue Git B Balu
IIPUI0KEeHUS

Eciy BRI IHIIIeTe IPHUJIOYKEHHE I pa3spab0TYMKOB, C BBICOKOM BEPOSITHOCTHIO OHO BBIMIPAET OT
WHTerpalfuyd C CHUCTeMOH yIpaBJeHHs BepcusAMHU. Jlake IIPUJIOKEHUS [JII OOBIYHBIX
II0JIb30BaTe/lel — HaIpuMep, TeKCTOBble peJaKTOPhl — MOTYT H3BJeYb II0JIb3y M3 CHCTEM
yIIpaBJeHus BepcusaMHu. Git XopoIro paboTaeT BO MHOTHX CIleHapHsX.

Ecim BaM HY)KHO HHTerpupoBaTh Git B Ballle IIPUJIOYKEHHE, TO Y BaC eCTh JBa OCHOBHBIX
BapHaHTa: 3allyCTUTH IIeJJI U BBHIMIOMHATEL Git KOMaHIbl B HEM WU I00aBUTH 6UbaIH0TeKy Git U
HCII0JIb30BATh €é.

Git U3 KOMaHAHOHN CTPOKH

[lepBBIM BapHaHT BCTpauBaHUs Git — IMOpoXKIAeHHUe Ilesila ¥ KUCIO0Jb30BaHUe Git U3 Hero s
BBITIOJTHEHUS 3a/iay. [LTI0COM JAaHHOTO IIO/IXO/la SIBJIsIeTCS KAaHOHUYHOCTh U TOJIep KKa BCeX
BO3MOYKHOCTeH Git. ITo HamboJiee POCTOM IIOAXO[, TaK KaK GOJILIIHMHCTBO Cpef HCIIOJTHEHUS
IIPeIOCTaBJISIOT TOCTAaTOUYHO ITPOCTHIE CpeCcTBA BBhI30BAa BHEIIHUX ITPOITECCOB C ITapaMeTpaMU
KOMaHJHOM CTpoKHU. TeM He MeHee, y 3TOTO IO/IX07a eCTh HEKOTOPhIe HeJIOCTaTKH.

[IepBBIN — pesysIbTaT BHIIIOJIHEHN KOMaH], IIpe/iCTaBJIeH B BUJE IIPOCTOT0 TEKCTa. ITO O3HAYaeT,
YTO BaM IIPHJETCS aHAJIU3UPOBATh BBIBOJ KOMaH/, (KOTOPBIM MOYKET IIOMEHSIThCSI CO BpeMeHeM)
YTOOBI ITOJIYYUTh Pe3y/IbTaT BBIIIOJIHEHUS, UTO HeaQPeKTUBHO U I10/[BeP>KEHO0 OIITHOKaM.

Cireyrolyii HeJOCTaTOK — OTCYTCTBHE BOCCTAHOBJIEHU I10CJIe OIIMO0K. EC/IM perto3suToprii ObLI
IIOBPEeXXIEH, WIN eCcIU II0JIb30BaTesIb yKasaJl HeBepHBIN IlapaMeTp KOHOUIyparuu, Git IIpocTo
OTKa’KeTCsI BBIIIOJIHATh O0JIBIIMHCTBO OIlepaliyii.

EIé ogHUM He0CTaTKOM SIBJIIeTCS HeOOX0JUMOCTD YIIpaBJIeHUs IIOPOXKAEHHBIM IIpolieccoM. [Ipu
TaKOM HCII0JIb30BaHUU Git TpeOyeT BbIIEJIEHUS B OTHEJbHBIU IIPOIlECC C IIIeJUJIOM, YTO MOJKET
N06aBUTH CJI0KHOCTeH. IIOIIBITKAa CKOOPAWHUPOBATH MHOXKECTBO TaKUX IIPOIeccoB (0CO6EHHO
npu paboTe € OFZHUM pPEHNO3UTOPHMEM U3 HEeCKOJbKHUX IIPOIlecCOB) MOXKeT 0KasaThbCs
HeTpPUBUAJIBLHOM 3ajauel.

Libgit2

© /lpyro¥ OOCTYIIHBIM BaM BapUaHT — 3TO UCIIOJIb30BaHUWe O6ubnroTeky Libgit2. Libgit2 — aTo
CBOOO/HAA OT BHEIIHHUX 3aBUCHUMOCTel peasmsanud Git, poKycHpyrolasacd Ha IIpefoCTaBIeHUU
npuaTHoro API npyrum nporpaMmmaM. Bel MoykeTe HauTH eé Ha http://libgit2.github.com.

JlJ19 HayvaJia, TaBanuTe IOCMOTPUM Ha uTo 0xX0K C APIL. BoT KpaTKHUi 0630p:
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// OTKpbITME peno3nTopusa
git_repository *repo;
int error = git_repository_open(&repo, "/path/to/repository");

// TonyueHne HEAD koMMuTa

git_object *head_commit;

error = git_revparse_single(&head_commit, repo, "HEADA{commit}");
git_commit *commit = (git_commit*)head_commit;

// BblBOA HEKOTOPbIX aTpMbyTOB KOMMWTA Ha mneuaTb
printf("%s", git_commit_message(commit));

const git_signature *author = git_commit_author(commit);
printf("%s <%s>\n", author->name, author->email);

const git_oid *tree_id = git_commit_tree_id(commit);

// OuuncTtka
git_commit_free(commit);
git_repository_free(repo);

[lepBasg mapa CTpPOK OTKphIBAWT Git perosutopui. Tum git_repository mpeacTaBisieT cO60M
CCBUIKY Ha peIlO3UTOPHUM C KellleM B IaMATU. ITO CaMbI IIPOCTOM MeTOZ, €ero MO’KHO
UCII0JIb30BaTh €C/IU Bbl 3HaeTe TOYHBIM ITyTh K paboyel AUPEKTOPUU Pero3UTOpUsd WU K .git
mupekTopud. CyllleCTByeT paclIMpeHHBIM BaphaHT — git_repository_open_ext — KOTOpPBIHA
IIpUHUMaeT Habop mapaMeTpOoB JJIs IIOUCKa penosutopus. ®yHKIMA git_clone ¢ KOMIIaHbOHAMU
UCIOJIB3YeTCd 11 KJIOHUPOBAHUSI YIAJIEHHOTO penosuTopud. U, HakoHell, git_repository_init
UCIIOJIb3YeTCs [JI CO3/{aHUs HOBOTO PeIlO3UTOPHU C HYJIA.

Ciepyroliii KyCOK KOJa WCIIOJIb3yeT rev-parse CHHTAKCUC (cM. CCBIIKM Ha BeTKH) YTOOBI
IIOJIyYUTHL KOMMMT Ha KOTOpBIM ykasbiBaeT HEAD. BosBpalljaeMbId TUII — 3TO yKasaTeJb Ha
CTPYKTYPY git_object, KoTopas mpefcTaBiigeT 601 06 bEKT, XpaHAIUNCA BO BHyTpeHHel B/] Git.
git_object — pOAUTESLCKUM THUII [JI1 HECKOJbKUX [APYIUX; BHYTPEHHsA CTPYKTypa BCeX 3THUX
TUIIOB OJJMHAKOBAas, TaK UTO Bbl MO’KeTe OTHOCHUTEJIbHO 0e30I1acHO IIpeobpa3oBbIBAThH THUIIBI APYT
B ipyra. B HamieMm ciydae git_object_type(head_commit) BepHéT GIT_0BJ_COMMIT, Tak YTO MBI BIIpaBe
IPUBECTU TUIHI U1 git_commit.

3aTeM MBI I1I0JIy4aeM HeKOTOpbIe CBOMCTBAa KOMMMTA. IIocefHsAsI CTPOUKa B 9TOM pparMeHTe Koja
HUCIIOJIb3YyeT TUII git_oid — 3T0 BHyTpeHHee IIpe/cTaBiaeHre SHA-1 B Libgit2.

1919 Ha 3TOT IIpHUMEP, MOKHO Clie/IaTh HECKOJILKO BBEIBOIOB:

» Ecoii BBI OOBSIBWIIM YKa3aTesb U Ilepejlajid ero B ofHy U3 ¢yHKIUM Libgit2, oHa, BO3M0O>KHO,
BEPHET IeJIOUMCIEHHBINM KOJ OIMUOKHA. 3HaueHHe @ O3HAyaeT YCIEITHOe BHIIOJHEHHE
oTIepariyi, BCE UTO MEeHBIIIe — 03HAYaeT OITHUOKY.

 Ecsm Libgit2 Bo3BpaljaeT BaM yKa3aTesb, Bbl OTBETCTBEHHEI 38 OUKUCTKY PeCypCOB

» Ecou Libgit2 Bo3BpamaeT const-ykasaTesb, BaM He HY)KHO 3a60THUTCS O er0 OUHMCTKe, HO OH
MO’KeT 0Ka3aThCs HEBAJTHUHBIM, eCJIH 00 beKT Ha KOTOPHIY OH cChlIaeTcs OyAeT YHUUTOKEH.

e JTucath Ha C — CJIO’KHO.
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[TocsieqHUU IIYHKT HaMeKaeT Ha MaJIOBEPOSITHOCTh MCIIoJb30BaHUg C 1pu pabore c Libgit2. K
CYacCThIO, CYIIeCTBYeT psf 06€pTOoK Haj Libgit2 misd pasaUyHBIX S3BIKOB, KOTOpPBIE II03BOJISIOT
IOBOJILHO Y00HO paboTaTh ¢ Git perro3sUTOPUSIMH, UCII0JIb3Yys Balll 3bIK IIPOrpaMMUPOBAaHUSI U
cpeny UcHosHeHUs. /laBaiiTe B3IJITHEM Ha IpUMepP HIUDKe, HAIIMCAHHBIN C UCII0JIb30BaHUueM Ruby
u o6épTtku Hax Libgit2 mma Hero 1moj Ha3BaHMeM Rugged, KOTOpPyX0 MOKHO HaWTH Ha
https://github.com/libgit2/rugged.

repo = Rugged::Repository.new('path/to/repository")
commit = repo.head.target

puts commit.message

puts "#{commit.author[:name]} <#{commit.author[:email]}>"
tree = commit.tree

Kak BuUTe, KOZ, TOpasio MeHee 3aTrpOMOKIEH. Bo-TiepBhIX, Rugged HCIIO/Ib3yeT UCKIIOUEHUs: OH
MOYKeT KUHYTh oIMbKy Tuma ConfigError mim ObjectError 4YTOGBI IIPOCUTHAJIU3UPOBATH O cOOe.
BO-BTOpBIX, HET HEOOXOAUMOCTH SIBHO IIOJAYHUIIATHE PECYpPChl, IIOTOMY 4TO B Ruby ecTh c6opimuk
Mycopa. /laBaiiTe IIOCMOTPHUM Ha 60Jiee CI0’KHBIU IIpUMep — COo3/laHue KOMMUTA C HYJIA:

blob_id = repo.write("Blob contents", :blob) @

index = repo.index
index.read_tree(repo.head.target.tree)
index.add(:path => 'newfile.txt', :0id => blob_id) @

sig = {
:email => "bob@example.com",
:name => "Bob User",
:time => Time.now,

commit_id = Rugged::Commit.create(repo,
:tree => index.write_tree(repo), ®
:author => sig,
rcommitter => sig, @
:message => "Add newfile.txt", ®
:parents => repo.empty? ? [] : [ repo.head.target ].compact, ®
:update_ref => "HEAD', @
)
commit = repo.lookup(commit_id)

@ Co3manue HOBOTO blob’a, comeprkariero Gparr.

@ 3armoTHeHHE UHIEKCA COMEPKUMBIM fiepeBa HEAD u mo6aByieHHe HOBOTO ¢aiiia newfile. txt.
® Co3manue HOBOTO iepeBa B ODB U KUCII0JIb30BaHHE €ro JIJIT HOBOTO KOMMHMTA.

@ MBI UCIIOJIB3YEM OJTHY H TY >Ke CUTHATYPY /JIsI aBTOpa ¥ KOMMHUTTEPA.

® CoobIrieHHe B KOMMHUTE.

® IIpu co3aHUK KOMMHUTA HYKHO yKa3aTh ero IpeaKoB. /I 9TUX Iiesiel MBI UcIiorh3yeM HEAD
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KaK eJUHCTBEHHOTO PO/IUTEJIS.
@ Rugged (xak u Libgit2) momostHUTETFHO MOTYT 06HOBUTH HEAD-yKa3aTeJb.

® PesysbTHpYIOIIlEe 3HaUeHHEe — 3TO SHA-1 X311 HOBOTO KOMMHTA, IT0 KOTOPOMY €r0 MO>KHO
BBIUUTATh U3 PEIIOSUTOPUSA UL II0JydeHUs 06beKTa TUiia Commit.

Kox Ha Ruby mpusaTeH U 4ucT, a 6iarogaps Tomy 4uTo Libgit2 nesmaeT ocHOBHyI0 paboTy ellé u
BBITIOJIHAETCS TOBOJIBHO OBICTpO. Ha ciyyail ecou Bbl IUIeTe He Ha Ruby, MBI paccMOTpUM
npyrue 06épTku Hax Libgit2 B O6EpTKY /11 IPYTUX SA3BIKOB.

PacimmpenHast yHKIIHOHATBHOCTD

V Libgit2 ecTh HECKOJILKO QUU, BHIXOAAIIUX 3a PaMKU CTaHAApTHOro Git. OmHa U3 Takux Uy —
pacipseMocTh: Libgit2 mo3BoJsiieT MCIIO/Ib30BaTh HeCTaHAAPTHBIE "09KIH/ABI" AJI11 HEKOTOPBIX
oIrepalyii; TAaKUM 00pasoM BBl MOYKeTe XPaHUThb 00bEKTHI II0-MHOMY, HeKeJId 3TO JesaeT Git U3
KopobOku. Hampumep, Libgit2 mnosBosigeT HCIO0JIb30BaTh HeCTaHAAPTHBIE XpaHWIUINA IS
KOHQUTypaIiy, CCbIIOK U BHYTPeHHe! 6a3bl JaHHBIX 00 bEKTOB.

JlaBaiiTe B3IVITHEM, KaK 3TO paboTaeT. Kojx HbKe 3aMMCTBOBaH M3 IIPUMEPOB, HAIIMCAaHHBIX
KOMaH[I0M pa3paboTuukoB Libgit2, BEI MO)KeTe 03HAaKOMMTBLCSI C HUMH Ha https://github.com/
libgit2/libgit2-backends. BOT Kak MO>KHO HCIT0JIb30BaTh HECTaHIaPTHOE XPAaHUJIUIIE 00 bEKTOB:

git_odb *odb;
int error = git_odb_new(&odb); @®

git_odb_backend *my_backend;
error = git_odb_backend_mine(&my_backend, /*---*/); @

error = git_odb_add_backend(odb, my_backend, 1); ®

git_repository *repo;
error = git_repository_open(&repo, "some-path");
error = git_repository_set_odb(odb); @

(3amembme, owubKU nepexeamvlearomcs, Ho He obpabamulearomcs. Ml Hadeemcs, 8aul KOO Jiyvule
Hauwezo.)

® Uuaumaausanys "GpoHTIHAA" I ITYCTOT0 XpaHMJIHINA 00beKToB (ODB), HCII0JIB3yEMOTO B
KaueCcTBe KOHTelHepa "03K3H/0B", KOTOpPbIe OYAYT BHIIIOJIHATE PaboTy.

(@ VHUITHAIU3aIHs IPOU3BOJIHLHOr0 ODB 6aKaH/Ia.

® Jlo6aByieHUe "63KIH/AA" K "OPOHTIHY"

@ OTKpHITHE PEIO3UTOPHS U yKa3aHHe eMy HCIO0Ib30BaTh ODB cO3aHHBIA Ha IIpebIAyIIeM

JTaIlie.

YTo >Ke CKpbITO BHYTPH git_odb_backend_mine? 3To Bamia co6cTBeHHasd UMIiieMeHTanuss ODB, u
BBl MOJKETe JleJIaTh UTO YTOAHO, JIUIIbL YoeaUuTeCh B IIPaBU/IbLHOCTH 3all0JIHEHUS I10JIeX CTPYKTYPhI
git_odb_backend. Hampumep, BHYTPHU Modcem OBITH CJIeLYOITUN KOI:
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typedef struct {
git_odb_backend parent;

// Opyrve nons
void *custom_context;

} my_backend_struct;

int git_odb_backend_mine(git_odb_backend **backend_out, /*:--*/)

{
my_backend_struct *backend;
backend = calloc(1, sizeof (my_backend_struct));
backend->custom_context = :;
backend->parent.read = &my_backend__read;
backend->parent.read_prefix = &my_backend__read_prefix;
backend->parent.read_header = &my_backend__read_header;
7)) oec
*backend_out = (git_odb_backend *) backend;
return GIT_SUCCESS;

}

Ba’KHBIFI MOMEHT: IIepBOe II0Jie CTPYKTYphI my_backend_struct umeer Tum git_odb_backend — 3To
obecrieyrBaeT pacllojIo’KeHHe II0JIedl B IIaMATH B ¢opMare, okupaemMoM Libgit2. OcraBiinecs
II0JIsI MOYKHO pacIroJiaraTb IIPOM3BOJIbLHO; CaMa CTPYKTypa MOJKET OBITh JIF0OO0TO HY>KHOTO BaM
pasMepa.

OYHKIIMA MHUIHAJINU3alUN BbIJegeT IaMATh II0f, CTPYKTYPY, YCTaHABJIWBAaeT IIPOMU3BOJIBLHBIA
KOHTEKCT U 3aII0JIHAeT I10JI CTPYKTYPHI parent, KOTOpble HEOOXOAUMO IOAepP>KUBaTh. B3IIAHUTe
Ha ¢air include/git2/sys/odb_backend.h B mcxomHOM Kome Libgit2 uT0OBI Y3HATDH IIOJIHBIN CIIUCOK
CUTHATyp [JOCTYIIHBIX MeTO/I0B; B BallleM KOHKPETHOM CJIydae Bbl CaMU pelllaeTe, KaKHhe U3 HUX
He00X0JUMO UMILJIEMEeHTUPOBAaTh.

OOEpTKHU /151 APYTUX SI3BIKOB

V Libgit2 ecTb IIPUBA3KHU [JJI1 MHOTHX SI3BIKOB. 371eCh MBI IIpUBE/IEM JIMIIb IIapOYKy HeOOJIbIINX
IIPUMEPOB; IOJIHBIHN CIIMCOK IIOAepP>KUBAaeMBIX sI3bIKOB Iopas/o IIIUpe U BKIKYaeT B cebd, cpefu
mpoyero, C++, Go, Node.js, Erlang 1 JVM, Ha pa3HBIX CTafUAX 3peoCTH. OPUITHAaTbHBINA CIIUCOK
00E6pTOK MOXKHO HaWTHU Ha https:/github.com/libgit2. IIpuMepsl Kofa HU)Ke II0Ka3bIBAIOT KakK
HOJy4YUTH coob11IeHre HEAD-KoMMuTa (4TO-TO THIIA it log -1).

LibGit2Sharp

Ecsim Bel nmmere 1ox Iwiatgopmsel NET / Mono, LibGit2Sharp (https:/github.com/libgit2/
libgit2sharp) — To, 4TO IpoIKcas BaM JOKTOp. ITa 6M6IM0oTeKa HamrcaHa Ha C# U Bce IIpsIMble
BBI3OBBI MeTO[0B Libgit2 TimaTesbHO 06EpHYTHI B yIlpaBisgeMbld CLR kox. BoT kak Oyper
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BBIIVIAAETH HAIIl IIPHUMEP:

new Repository(@"C:\path\to\repo").Head.Tip.Message;

Taxoke cymiectByeT NuGet ITakeT JUIl [JeCKTOITHBIX Windows-IIpHIOKeHUM, KOTOPBINA IIOMOKeT
HayaThb pa3paboTKy elljé GrICTpee.

objective-git

Ecoii BBl IUIlIeTe IIPWJIOXKEHHWE [UId IIPOAYKIIMM Apple, TO CKOopee BCero OHO HalKMCaHO Ha
Objective-C. O6épTka Hap Libgit2 B aToM ciyuyae HasbiBaeTcd Objective-Git: (https://github.com/
libgit2/objective-git). [IpuMep Koxa:

GTRepository *repo =

[[GTRepository alloc] initWithURL:[NSURL fileURLWithPath: @"/path/to/repo"]
error:NULL];
NSString *msg = [[[repo headReferenceWithError:NULL] resolvedTarget] message];

Objective-git IIOJIHOCTBH HHTeporepabeseH C HOBBIM g3bIKOM Swift, Tak 4YTO He O60UTech
epexoauTh Ha Hero ¢ Objective-C.

pygit2

O6éptka Hazx Libgit2 mia Python HaseiBaeTcs Pygit2, eé MOXKHO HaWTH Ha http://www.pygit2.org/. 1
Hall IIpuMep 6y/IeT BHIIJIA/IETh TakK:

pygit2.Repository("/path/to/repo") # oTkpbITb penosuTopuii
.head.resolve() # nonyunTb NPAMYO CCbINKY

.get_object().message # nonyunTb KOMMUT, MpPoUYUTaTb COObLLEHME
pygit2.Repository("/path/to/repo") # oTkpbITb penosuTopuii

.head # nonyunTb TeKyllyk BETKY

.peel(pygit2.Commit) # monyunTb NOCA€AHUA KOMMUT BETKU

.message # npounTaTb coobuieHme

|ZlOI'IOJII-II/ITeJIBHI,Ie MaTepHuaabl

KoHeuHO ’Xe, IIOKPHITH IIOJTHOCTHI0 BCe BO3MOXKHOCTH Libgit2 He B cuiax 3TOM KHUTU. Ecau BEI
XOTUTE II0gpoOHee 03HAKOMUTHLCA ¢ Libgit2, mokeTe HauaTh ¢ API-IOKyMeHTalluU II0 aapecy
https://libgit2.github.com/libgit2 1 ¢ pykoBozacTBa Ha https:/libgit2.github.com/docs. 1g mpUBA30K
K OpyruM sA3biKaM, s3amiaHuTe B README UM TecTOBBIe HMCXOLHHUKH, MTOBOJIBHO YacTO B HUX
BCTPeYarTCs CChIJIKU Ha I10JIe3HbIe MaTepHaJIbl I10 TeEMe.

JGit

Eciii BBl XOTUTeE UCII0IB30BaTh Git U3 Java-IiporpaMu, CyliecTByeT 6MbJIH0TeKa g paboTsl ¢ Git,
HaspiBaeMmas JGit. OHa [OCTAaTOYHO IIOJIHO peaynsyeT (QYyHKIMOHAJIBHOCTL Git M HalmcaHa
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II0JIHOCTBIO Ha Java. ITa 6MbIMoTeKa II0TydiIa IITUPOKOoe paciIpocTpaHeHNe B Java-Mupe. IIpoekT
JGit HaxopuTCA oA, onleKou Eclipse 1 pacriosioxkeH 110 aapecy http://www.eclipse.org/jgit.

IIpucrynas K padore

CylecTByeT HECKOJIBKO CIIOCO60B M00aBUTH JGit B IIpoeKT M HadaTh IIHcaTb KOJ C
HCII0JIb30BaHUEM IIpefocTaBisieMoro API. BO3MO’KHO, caMbIii IIPOCTOM IYTh — HCII0JIb30BaHUE
Maven. ITopkIroueHre 6UOJIMOTEKH IIPOUCXONUT ITyTEM [06aBIeHUS CJIeyIOIINX CTPOK B CEKITHIO
<dependencies> B BamreMm pom.xml:

<dependency>
<groupIld>org.eclipse.jgit</groupld>
<artifactId>org.eclipse.jgit</artifactId>
<version>3.5.0.201409260305-r</version>
</dependency>

C MOMeHTa BBIX0/la KHUTH CKOpee BCero IT0SIBUJIMChH HOBBIe BepcuH JGit, mpoBepbTe 06HOBJIEHUS
Ha http://mvnrepository.com/artifact/org.eclipse.jgit/org.eclipse.jgit. [Tocne 00HOBJIEHUS
KOHUrypanuu Maven aBToMaTH4YeCKHU cKadaeT JGit Hy)KHOM BepCUH U J0OABUT eé K IIPOEKTY.

Eciii BBI yIIpaBJiigeTe 3aBUCUMOCTSIMU BPY4YHYI0, COOpaHHble 6MHapHbIe ITaKeTh! JGit TOCTYIIHBI Ha
http://www.eclipse.org/jgit/download. HUcmosb3oBaTh UX B CBOEM IIPOEKTe MOYKHO CJIeAYIOIUM
CII0CO60M:

javac -cp .:org.eclipse.jgit-3.5.0.201409260305-r.jar App.java
java -cp .:org.eclipse.jgit-3.5.0.201409260305-r.jar App

Ciay>xke6HbIM API

V JGit ecTts gBa ypoBHA API: ciy>ke6HBIN ("plumbing” API, "Tpy60mIpoBOj") U I10JIb30BaTEIbCKUNA
("porcelain” API, "¢papdop"). 3Ta TEpMHUHOJIOTHUSA 3aUMCTBOBaHa U3 caMoro Git u JGit paszgenéH Ha
nBe yacTtu: "GapdopoBsiii” API 1ipefocTaBiigeT yA00HbIE METO/bI AJI1 PACIIPOCTPAHEHHBIX 3a/ayd
IIPUKJIaHOTO YPOBHA (TeX, AJI pellleHUs KOTOPBIX BbI ObI UCII0JIb30BaIN 00bIUHbIe Git-KOMaH/bI)

U "caHTexHUYeCKUU" APl pajd OpAMOTO B3aUMOJEUCTBUS C HU3KOYPOBHEBLIMU O0BbeKTaMU
PerosuTopuU.

HauasibHast TouKa 60JIBIIIMHCTBA ClieHapHeB UCII0JIb30BaHUs JGit — Kitacc Repository u IepBoe,
4TO HeOOXOAWMO CcZesaTb — 3TO CO3J4aTh OO0BEKT [JaHHOro Kiacca. /U1 pelro3uTOpHeB
OCHOBAHHBIX Ha QalyIoBOM cucTeMe (Za, JGit IT03BOJIIeT UCII0Ib30BaTh APYyTHe MO/ XpaHeHUs)
9Ta 3aJjava pelaeTcs C IIOMOIIBI0 Kiacca FileRepositoryBuilder:
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// Co3paHne HOBOrO Peno3vTopus; AMPEeKTOopUA AOSHKHA CyLecTBOBaTb
Repository newlyCreatedRepo = FileRepositoryBuilder.create(
new File("/tmp/new_repo/.git"));

// OTKpbITb CYyLWECTBYOLWNA PENO3NTOPUN

Repository existingRepo = new FileRepositoryBuilder()
.setGitDir(new File("my_repo/.git"))
.build();

BbI30BBI METOIOB OHJIZIepa MOYKHO 00beIUHATh B IIeII0YKY UTOOBI YKa3aTh BCIO KHPOPMAITHIO JIJIS
II0OMCKa Pemo3UTOpus He3aBUCHUMO OT TOrO, 3HaeT JIM Ballla IIporpaMMa €ero TOYHOe
MeCTOpPacCIIOJIOKeHUe WIXW HeT. MOXXHO 4YMTaTh CUCTeMHble IlepeMeHHBIe (.readEnvironment()),
HayaTh IIOUCK C IIPOM3BOJIBHOTO MecTa B pabouei aupekropuu (.setWorkTree(::+).findGitDir()),
WJIN IIPOCTO OTKPBITh JUPEKTOPHUIO .git 110 yKasaHHOMY Iy TH.

[Tocse cosgaHus 00beKTa THUIIA THUIIA Repository, BaM OyzieT ZOCTYIIeH IIUPOKHUHU HAbOp ollepariuii
Hajg HUM. KpaTKuii mpumep:

// TlonyuyeHue CCblNkn
Ref master = repo.getRef("master");

// TlonyuyeHne obbekTa, Ha KOTOPbIA OHa yKa3biBaeT
ObjectId masterTip = master.getObjectId();

// Vicnonb30BaHWe rev-parse BbipaxeHuii
ObjectId obj = repo.resolve("HEADA{tree}");

// TlonyuyeHne "cblpbix" OaHHbIX
ObjectLoader loader = repo.open(masterTip);
loader.copyTo(System.out);

// Co3paHune BeTKMU

RefUpdate createBranch1 = repo.updateRef("refs/heads/branch1");
createBranch1.setNewObjectId(masterTip);
createBranch1.update();

// YpaneHue BeTKW

RefUpdate deleteBranch1 = repo.updateRef("refs/heads/branch1");
deleteBranch1.setForceUpdate(true);

deleteBranchl.delete();

// PaboTa c KoHdurypawmen

Config cfg = repo.getConfig();
String name = cfg.getString("user", null, "name");

TyT IPOUCXOAUT MHOTO HHTEPECHOTO, /JaBaiiTe pa3bepéMcs 110 IOPS/IKY.

IlepBasl CTpoKa IIOJy4aeT yKasaTeab Ha CCBUIKY master. JGit aBTOMaTHUYeCKH IIoJIydaeT
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akmya/abHyro HUHOopManuio O master, XpaHHUMyr 10 IyTH refs/heads/master, ¥ Bo3BpalllaeT
00'BEeKT, IIPeJOCTaBJISIONINN IOCTYIl K MHGOPMAIlMU O CCBhUIKe. BBl MOYKeTe IIOJIYUUTH HMSI
(.getName()), a Tak>Ke I1e1eBOM 00bEKT IPIMOM CChIIKU (.getObjectId()) MM CCHIIKY, HA KOTOPYO
yKa3blBaeT JIpyras CUMBOJIbHasg cchlIKa (.getTarget()). O6bekTsl THUHa Ref Takke ciy»kaT AJs
IIpe/icTaBJIeHUS CChIJIOK Ha TeTU ¥ CAMUX Ter0B; BB MOJKeTe Y3HATh, IBJIIETCS JIU TeT "KOHeUHbIM"
("peeled"), T.e. ccrlIaeTcs I OH Ha I1eJIeBOM 00bEKT IIOTEHITHAIBHO AJIMHHOM I1eIIH TETOB.

Bropas cTpoka ItojiydaeT 00beKT Ha KOTOPBIM yKas3bkIBaeT CChlIKa master B BUe Objectld. Objectld
npefcTaBiasaioT SHA-1 X3ml 06beKTa, KOTOPHIM, BO3MOXKHO, COXpaHEH BHYTPHU 0asbl JaHHBIX
06bexTOB Git. Ciepyrolasg CTpoKa IIOXO)Ka Ha IIPeABIAYIIyI0, HO MCIIOJIb3YeTCs rev-parse
CUHTaKcHUC (CM. feTand B CCBUIKM Ha BETKH); Bbl MOYKETe HCIIOJIb30BaTh JIFOOO0M, IMOAXOZSAIITNHI
¢dopmart u JGit BepHET 1160 BasmugHbIN Objectld a1 ykasaHHOro 06beKTa, 6o null.

Ciemyroliyie Be CTPOKM II0Ka3bIBAKOT, KaK MOYKHO IIOJIYYUTH COZEpPKHUMOe 00beKTa. B sToM
npuMepe MbI ucrosib3dyeM ObjectlLoader.copyTo() 4TOOBI epefaTh COep KUMOe pariyia IIPIMUKOM
B stdout, HO y ObjectLoader ecTb MeTOAbI JJI1 YTEHUS THUIIA U pa3Mepa 00beKTa, a TakKe JJIs
CUMTHIBaHUA 00BbeKTa B BHUJE MaccuBa 0aiToB. /11 60/IBIINX 00BEeKTOB (Y KOTOPBIX .islarge()
BO3Bpallaer true) MOXKHO HCIOJIb30BaTb MeTOZ, .openStream() [Ig OTKpPBITHUS IIOTOKa
I10CJIeI0OBaTeJIbHOIO UTEeHUs 00beKTa 6e3 [I0JIHOM 3arpy3KHU B IIaMATh.

Ciepyrolyie CTPOKM II0Ka3bIBAalOT, KaK CO3[aTh HOBYX BeTKy. MBI c037aéM OOBEKT THIIa
RefUpdate, ycraHaB/iMBaeM HEKOTOpble IlapaMeTpbl U BBI3bIBaeM MeTof .update() dYTOOBI
UHUIMUPOBATh U3MeHeHUe. [locjie 3TOTO MBI yAajasgeM 3Ty >Ke BeTKy. O6paTuTe BHUMaHUe Ha
HeoO0X0IMMOCTh BbI30Ba .setForcelpdate(true) mg KoppeKTHOM paboThl; HHa4ye BbI3OB .delete()
BepHET REJECTED 1 HHMUero He IIPOU30M/IET.

[ToctemfHUM KyCOK KOZa IIOKasblBaeT KaK IIOJYYUThb I1apaMeTp user.name Hu3 ¢aiioB
koHuryparuu Git. Co3gaHHBIM 00beKT Config OyzeT HCIIOJIb30BaTh OTKPBITHIA paHee
PEeIO3UTOPUM /I UTeHUd JIOKaJIbHOM KOHQUIYpalvy, Takyke OH aBTOMAaTHYeCKH HaXOJUT
¢daisbl 100a/JIBHOM U CUCTEMHOM KOHQUTYPAIUH K HCII0JIb3YyeT UX /I YTeHUs 3SHaYUeHU.

JTO JIMIIb MaJiag yacTh ciay>ke6Horo API JGit; B BamreM pacropsiKeHUU OKaykeTcs ropaszo 6oJibiine
KJIaCCOB U MeTOZ0B. MBI He IIOKasajlu Kak JGit obpabaTtbiBaeT omMOKHU. JGit HCIOJIb3yeT
MeXaHU3M UCKJIIUYEeHUHU Java; HHOTZA OH 6pocaeT CTaHAApPTHBIe HCKI0UeHUs (Tuma I10Exception),
uHorga — crenupuunble a4 JGit (Hampumep NoRemoteRepositoryException, CorruptObjectException
u NoMergeBaseException).

ITosip30BaTeabLCKUM API

Ciry>xebHBIe API 10CTaTOYHO BCeOOBEMIIIOIIY, HO CJIOKHBI B UCII0JIb30BAaHUU /IS IIPOCTHIX 3a/ia4
BpoZe mob6aByieHUs ¢aiyla B UHIAEKC WIM CO3JLaHUA HOBOro KoMMHuTa. Y JGit ectb API Gosiee
BBICOKOT'0 YPOBHS, BXOAHAA TOUYKa B KOTOPBIM — 3TO Kjacc Git:

Repository repo;
// co3gaHve penosnTopua. ..
Git git = new Git(repo);

B xuacce Git MOYKHO HaWTH OTJIMUYHBIM HAaG0P BHICOKOYPOBHEBBIX "TeKydyux' meTonoB (builder-
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style / fluent interface). /laBaliTe B3IITHEM Ha IpUMep — Pe3yJbTAaT BBIIIOJHEHUS 3TOTO KOZa
cMaxuBaeT Ha git 1s-remote:

CredentialsProvider cp = new UsernamePasswordCredentialsProvider("username",
"p4sswdrd");
Collection<Ref> remoteRefs = git.1lsRemote()
.setCredentialsProvider(cp)
.setRemote("origin")
.setTags(true)
.setHeads(false)
.call();
for (Ref ref : remoteRefs) {
System.out.println(ref.getName() + " -> " + ref.getObjectId().name());

TyT mmokas3aH 4acTBhIH C/Iyyail HCII0JIb30BaHUA KJacca Git: MeToAbl BO3BPAIIAIOT TOT ke 00BeKT, Ha
KOTOPOM BBI3BAHBI, UTO II03BOJIIET UepefoBaTh HUX APYr 3a APYyroM, yCTaHaBJIMBas IlapaMeTpHL
duUHaJIBHBINM aKKOPJ, — HEII0CPeCTBEHHOE BBIIIOJIHEHHe KOMaH/Ibl C IIOMOIIbI0 MeToza .call(). B
3TOM IIpUMepe MBI 3allpallliBaeM CIIMCOK TeroB (HO He "TOJIOBBI" BETOK) C YJaJEHHOIO
pemnosuTopud origin. O6paTUTe BHUMaHHe Ha MCIIOJb30BaHHe Kiacca CredentialsProvider mia
ayTeHTUQUKALH.

MHOXeCcTBO KOMaH/[ JOCTYIIHO B Kiacce Git, BKIrouad Takue Kak add, blame, commit, clean, push,
rebase, revert, reset u gpyrue.

JlOIIOJTHUTEe/IbHbBIE MaTepHuajabl

JTO JIMIIL HeOOJIBLIION IIPUMep BCeX BO3MOXKHOCTel JGit. EciM BBl 3aMHTepecOBaHBI B 6oJiee
neTaJbHOM paboTe ¢ JGit, BOT CIIMCOK UCTOYHUKOB MHGOPMAIIUH JI1 CTapTa:

* OpurnmanbHasg  JoKyMeHTaruss 1o  JGit API  pmocrymHa B~ UMHTepHeTe  Ha
http://download.eclipse.org/jgit/docs/latest/apidocs. 3To 06BIKHOBEHHBIH Javadoc, TaK YTO Ballla
Jro6uMas IDE MoJKeT ckadaTh €€ M UCII0/Ib30BaTh 0 dIaiiH.

» "TloBapeHHas kHUra" JGit, pacrosokeHHad 1o ajapecy https://github.com/centic9/jgit-cookbook
BKJIIOYaeT B ce0d MHOTO TOTOBBIX "peIlellTOB" MCIIOJIb30BaHUA JGit Aj1d pelleHUs TeX WIN
UHBIX 3a71aY.

* Bompoc Ha StackOverflow http://stackoverflow.com/questions/6861881 comep>KUT HECKOJIbKO
I10JIE3HBIX CCHLIOK.

go-git

A1 uHTerpanuu Git B cepBHUCHI, HallMCaHHBIe Ha s3bIKe Golang, cylmecTByeT OMOJHMOTeKa Ha
yucToM Go. OHa He HMeeT COOCTBEHHBIX 3aBHUCHUMOCTEM, II03TOMY He IIOZBeprKeHa OIIMOKaM
PY4HOro yIIpaBJIeHHA IIaMATHI0. Tak ’ke sTa OMOJIMOTeKa IIpo3payHa JId CTaHLapTHHIX Golang
YTWINAT aHaId3a IIPOM3BOJAUTEBHOCTH, TAKUX KakK IIpodaiiyiepsl moTpebienus LIV u maMaTy,
IeTeKTOP TOHKHU U IPYIHUX.
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go-git OpHeHTHpPOBAaH Ha PaCIIUPsIeMOCTb, COBMECTHMOCTb U IIOAJlep>KUBaeT OOJIBITHHCTBO
noakiarvaeMblx  API, KoTopele ommcaHbl 37ech https://github.com/sre-d/go-git/blob/master/
COMPATIBILITY.md.

BoT mmpocToii mpuMep UCIioab30BaHug Go API:

import "gopkg.in/src-d/go-git.v4"

r, err := git.PlainClone("/tmp/foo", false, &git.CloneOptions{
URL: "https://github.com/src-d/go-git",
Progress: os.Stdout,

1))

Kak TOJIBKO y Bac eCThb 3K3eMILIIp Repository, Bbl MOKeTe IIOJIYUYUTH AOCTYII K UHGOpMAILUU U
HU3MEHSTD €eé:

// monyuyaem BeTKy no yka3atento HEAD
ref, err := r.Head()

// nonyuyaeM obbekT KOMMUTa Mo ykasateno ref
commit, err := r.CommitObject(ref.Hash())

// nonydyaem UCTOPUKD KOMMWUTA
history, err := commit.History()

// npoxoAuM Mo KOMMWTaM U BbIBOOAUM KaxAblh U3 HUX
for _, ¢ := range history {
fmt.Println(c)

PacmupeHHasi pyHKIIUOHAJIBHOCTD

go-git o6s1aflaeT HEKOTOPBIMH [OIIOJIHUTEJBLHBIMH OQYHKIIMAMH, OJHAa M3 KOTOPBIX - 3TO
IIOJK/II0UaeMoOe XpaHWJIMINe, 4YTO OJIM3KO II0 CMBICAy ¢ 63keHpamu Libgit2. Peanusarnus 1o
YMOJTYaHHIO - XPaHUJIHIIE B IIaMATH, KOTOPOe 04eHb OBICTPO paboTaer.

r, err := git.Clone(memory.NewStorage(), nil, &git.CloneOptions{
URL: "https://github.com/src-d/go-git",
3]

[TogkroyaeMoe XpaHWIHILe IIPefoCTaBIseT MHOIO HHTEPeCHBIX BO3MOXKHOCTel. Hampuwmep,
https://github.com/src-d/go-git/tree/master/_examples/storage 1II03BOJIIET BaM COXPaHATH CCBLIKH,
00 beKTHI U KOHQUTYpaITUIO B 6ase TaHHBIX Aerospike.

Jlpyrass 0CcoO0eHHOCTh - TrubKas abcTpakiug ¢GaIoBoM cucTteMbl. Mcrosb3yda https://godoc.org/
github.com/src-d/go-billy#Filesystem Jjierko coxXpaHATh BCe Qalsbl I10-pasHOMY, T.e. YIIaKOBaB KX
BCe B O/IVH apXWB XPaHUTh Ha JJUCKe WU Iep>KaTh B ITaMITH.
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Emié ogHa ImpogBUHYyTas BO3MO>KHOCTH - 3TO TOHKO HacTpauBaeMblii HTTP KIMeHT, KaKk HallpuMep
BOT 3TOT https://github.com/src-d/go-git/blob/master/_examples/custom_http/main.go.

customClient := &http.Client{
Transport: &http.Transport{ // npuHuMaTb ntobon cepTudukaT (NonesHo npwu
TeCTUPOBaHNN)
TLSClientConfig: &tls.Config{InsecureSkipVerify: true},

b

Timeout: 15 * time.Second, // TanmayT B 15 cekyHA
CheckRedirect: func(req *http.Request, via []*http.Request) error {
return http.ErrUselastResponse // He cnepoBaTb MepeHanpaB/eHUAM

b

// Meperpyxaem http(s) npoTokon Mo ymMonuaHuio ANA UCMOSb30BaHUA COBCTBEHHOIO
KJIMeHTa
client.InstallProtocol("https", githttp.NewClient(customClient))

// KnoHnpyem pemnosmTopuin UCMOSb3ysA HOBbIM KJSIMEHT, ecnu npoTokon https://
r, err := git.Clone(memory.NewStorage(), nil, &git.CloneOptions{URL: url})

|ZlOl'IOJII-II/ITeJIBHI)Ie MaTepHuaabl

[ToyIHBIN pa3bop BO3MOKHOCTEH go-git BBIXOAUT 3@ PaMKU 3TOM KHUTU. EC/IU BBI XOTUTE II0JIYYUTH
6oJibIlle ”HGOPMAIIUHU O gO-git, BOCIIOIL3yHTeCh AoKyMeHTaner K API https://godoc.org/gopkg.in/
src-d/go-git.v4 MW IpHUMepaMH  MCIOJb30BaHuA  https:/github.com/src-d/go-git/tree/master/
_examples.

Dulwich

Tak >ke cymiecTByeT peaymsanus Git Ha yuctoMm Python - Dulwich. IIpoeKkT pa3smerjaeTcs 3fech
https://www.dulwich.io/ Ilenbr0 T1IpoeKkTa sBJgeTCAd IIpefoCTaBjieHHe UWHTepdeiica K Git
periosuTopusaM (Kak JIOKaJbHBIM, TaK U yAaJeHHBIM) UCII0Jb3ys YUCTHIN Python, a He BhI3bIBasg
Git. B HEM WCIIOJL3YIOTCA [IOIOJHUTENbHBIE paciiupeHrss Ha C, KOTOphle CYIeCTBEHHO
YBeJIMYUBAIOT IIPOU3BOSUTEILHOCTE.

Dulwich cienyet nusariny Git 1 pa3gesisgeT API Ha 1Ba YpOBHS: CaHTeXHUKa U papdop.

HampumMep, Tak BBIIVIIAUT KCIIOJIb30BaHUE HU3KOYPOBHEBOro API ig mosiydyeHUsI COOOIIeHUSA
IIoCJIeJHero KOMMMUTA:
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from dulwich.repo import Repo

r = Repo('.")

r.head()

# '57fbe010446356833a6ad1600059d80b1e731e15"

¢ = r[r.head()]
c
# <Commit 015fc1267258458901394d228e39f0a378370466>

c.message
# 'Add note about encoding.\n'

UT0oOBI BBIBECTH JIOI KOMMHTA MCIIOJIL3ysd BBICOKOYPOBHEBBIM ¢QapdopoBBId API, MOXXHO
HUCII0/Ib30BATh:

from dulwich import porcelain
porcelain.log('.", max_entries=1)

#icommit: 57fbe01044635683336ad1600059d80b1e731e15
#Author: Jelmer Vernooij <jelmer@jelmer.uk>
#Date:  Sat Apr 29 2017 23:57:34 +0000

AOIIOJIHI/ITEJIBHBIE MaTepHuaabl

* OpurnmanbHasg [JoKyMeHTanusd K APl gocrymHa 3gech https://www.dulwich.io/apidocs/
dulwich.html

* OdurmasbHOe PyKOBOJCTBO NOCTYITHO 3zeck https://www.dulwich.io/docs/tutorial u comepxut
MHO>KeCTBO IIPUMEPOB pelleHud CIelluPUUHBIX 3a7a4 ¢ ITOMOIb0 Dulwich
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Appendix C: Komanasl Git

B 3TOM KHUTe O6BLIO TIOKa3aHO GOJIbINE JecsITKa Pas3JIMYHBIX KoMaHA Git ¥ MBI IIPUI0KUIA MHOTO
yCUJINY, 4TOOBI paccKa3aTh BaM O HHUX, BBICTPOMB HeKUH JIOTUYECKHM IOPSAOK, ITOCTEIIeHHO
BHe/IPsI KOMaH/IbI B CFO>KeT. Ho Tako# moIxo 1 "pa3mMasast” omrucaHus KOMaH/I 110 BCel KHUTE.

B 3TOM IIpUJIOKeHUU MBI IIPOUIEMCS 10 BCeM KOMaH/IaM, 0 KOTOPBIX IIJIa peydb, ¥ CTPYIIIUpyeM
UX II0 CMBICTY. MBI paccKajkeM, 4YTO AesaeT Kakaasi KOMaHZa U yKakeM IJIaBhl B KHUTe, I7ie 3Ta
KOMAaH/Ia UCII0Ib30BaIach.

HacTpo¥ka u KOHQUrypamnus

/lBe IOBOJILHO pacCIIpOCTpaHEéHHbBIe KOMaH/bl, UCII0JIb3yeMble KaK cpa3y IIocje yCTaHOBKHU Git, Tak
U B IIOBCETHEBHOU IIPaKTHUKe [JI1 HACTPOMKU U ITOJTyYeHUsI IIOMOIIU — 3TO config 1 help.

git config

CoTHH Belreil B Git pab0oTaroT 6e3 BCAKOM KOHQUTYPaL{UH, UCII0/Ib3ys [TapaMeTPhI 110 YMOJIYaHHUI.
Jl11 GONIBIIMHCTBA M3 HUX BBl MOYKeTe 3aJaThb HMHble YMOJIYaHHUs, JTUO0 BOBCe HCIIOJIb30BATh
coOCTBeHHBIe 3Ha4YeHUs. ITO BKJIIOYaeT B cebd IlesIbIH Psfl HaCTPOeK, HaYMHas OT Balllero MMeHHU
U 3aKaHYMBasg I[BeTaMHU B TepMHHaJIe U BalllUM JIOOUMBIM pefakTopoM. KoMaHza config XpaHUT
U yMTaeT HaCTPOMKHU B HECKOJIBKUX (aiiax, TaK YTO BBl MOJKeTe 3a7jaBaTh 3HaUeHU IJI06aJIbHO
WJIU 151 KOHKPETHBIX PEeIIO3SUTOPHEB.

KoMmanpa git config HcImosb3yeTcss MpaKTUUECKH B KaXKIOU IJ1aBe 3TOM KHUTH.

B rnaBe IlepBoHauasibHag HacTporiKa Git Mbl MCIIOJIL30BaIU 9Ty KOMaHAY I/ YKa3aHUsI UMeEHU,
ajipeca 3JIEKTPOHHOM II0YTHI U pPelaKTopa eIlfé 10 TOr0, KaK HayaTh UCII0JIb30BaTh Git.

B mraBe IlceBgoHuMBI B Git MBI IIOKasaJad, KaK MOKHO MCIIOJIb30BaTh €€ IS CO3JaHUs
COKpAIlléHHBIX BapUaHTOB KOMaHJ| C JJIMHHBIMU CIIMCKaMU OIIIIUY, YTOOBI He IeyaTaThb UX BCe
Ka’KIbIX pas.

B miaBe IlepebasupoBaHue MBI HCIIOJIB30BaJu config 4TOOBI 3aZaTh IIOBeJeHHUEe --rebase IIO
YMOJIUaHUIO 1711 KOMaHAbI git pull.

B mraBe XpaHWUIUIIe YUETHBIX [aHHBIX Mbl UCIIOJIb30BAaIU €€ I 3aJjaHus XpaHWIUIA Balllux
HTTP mtapoJieii.

B r1iaBe PacmeeHHe II0 KJIIOYEBBIM CJIOBAM MbI IIOKa3aJIX KaK HaCTpPpOUTHb (l)I/IJIBTpLI
COMEPIKUMOTIO UId DaHHBIX, IIepEMEITa€MBIX MEKIY HH/IEKCOM U pa60qe131 rELI/IpeKTOPI/IeI‘/JI.

Hy u npakTudecKd Bcs iaBa Kounuryparys Git ocBsiiieHa 3ToH KoMaH/ie.

git help

KomaHza git help Cay>XHUT 11 0TOOpakeHUsI BCTPOeHHOM JoKyMeHTauu Git o Ipyrux KoMaHax.
W X0TS MBI IIPUBOJUM OITMCAHUSA CaMbIX HOIIYJISIPHBIX KOMaHJ, B 9TOU IJIaBe, IIOJHBIM CIIHCOK
rmapaMeTpOB U GpJ1aroB Ka KoM KOMaH/bI JOCTYIIEH yepe3 git help <command>.
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MBI TIpeACTaBUJIM 3Ty KOMaHAy B IMIaBe Kak IIOJIyYWUTH IIOMOINL? M II0Ka3aJl Kak eé
HCII0JIb30BaTh, YTOOHI HAUTH GoJibllle HHGOPMAIIUU 0 KoMaH/ie git shell B miaBe HacTpauBaeMm
cepsep.

KJIOHHpOBaHHE U CO3/TaHHE PEIIO3UTOPHEB

CymiecTByeT fABa cmoco6a cosfaTh Git perosuTopuil. IlepBBIM — KJIOHHUPOBAaThH €ro U3
CYII[ECTBYIOII[ETO PEIO3UTOpUsl (HalpuMep, II0 CETH); BTOPOHM — CO3/aThb pPEIO3UTOPHUI B
CYIIeCTBYIOIEY TUPEKTOPUH.

git init
YTo6bl IIpeBpaTUTh OOGBIUHYI0 JUPEKTOpHUI0 B Git pemo3suTopuil M HayaTh BepCHOHUPOBATH

¢daiIbl B HEY, IPOCTO 3anycTUTe git init.

BriepBble MBI IIPOIEMOHCTPHUPOBAIN 3Ty KOMaHAy B InaBe Co3manue Git-perosuTopus Ha
IIpUMepe CO3/IaHHs HOBOTO PEIIO3UTOPHS /IJISI ITOCIeIYIOIIei paboThI C HUM.

MBI HEMHOTO IIOTOBOPHJIM O CMeHe Ha3BaHUS BETKH II0 YMOJIYAHHIO C "master” Ha 4TO-HUGYIb
IOpyTOe B IJIaBe ViaJIEHHBIE BETKU.

MBI HUCII0JIL30BaIN 3Ty KOMaHAy JIsd CO34aHHAd YHCTOIO PEIIO3UTOpUAd JId paGOTBI Ha CTOpOHe
cepBepa B IlaBe PasmMmeliieHue rojioro PEIIO3UTOPHA Ha CEPBEPE.

Hy ¥ HaKOHeIl Mbl HEMHOTO II0KOIIaJIMCh BO BHYTPEHHOCTSIX 3TOM KOMaH/bI B IJIaBe CaHTeXHUKa
u Papodop.

git clone

Ha camoM pfiesie git clone paboTaeT Kak 06épTKa HaJ, HEKOTOPBIMHM APYTUMU KoMaHAaMu. OHa
CO3/1aéT HOBYIO AUPEKTOPHUIO, IIepPeXOJUT BHYTPh M BBINOJIHAET git init [yg co3maHusa IycTOro
perio3uTopusd, 3aTeM OHa A00aBJisieT HOBBIM yHaJEéHHBIM pernosuTopuu (git remote add) masa
ykazaHHoro URL (II0 ymMO/JIYaHHUIO OH IIOJIYYUT MMd origin), BeIIIONHAET git fetch masa aToro
PEelo3sUTOpUs UM, HaKOHeIl, 0OHOBJIZeT Ballly pab04yr [UPEKTOPUIO [0 IIOCIeJHEero KOMMMTA,
UCIoJsb3yd git checkout.

KOMaH,II;a g'l t clone HCIIOJIB3YETCAd B AECATKE PAa3/IMYHBIX MECT B 3TOM KHUTE, HO MbI I1epeuunciiiM
HauboJsee HHTEepeCHbIE YIIOMHUHAHUA.

[lepBOHaYaJIbHOE 3HAKOMCTBO IIPOMCXOAUT B IJlaBe KUIOHMpOBaHWE  CYIeCTBYIOIErO
PEeIo3UTOPYs, I7ie MBI JaéM HEMHOTO 00'bICHeHUI U IIPUBOIUM HECKOJIBKO IIPUMEPOB.

B rmaBe VcraHoBKka Git Ha cepBep MBI pacCMOTpeJHM KaK HCIIOJIb30BaTh OIIIUI0 --bare, 4TOOBI
co3zaTh Komuio Git permosutopud 6e3 paboueil AUPEKTOPUU.

B miaBe CospaHue IIakeTOB MBI KCIIOJIB30BaMW ¢it clone I pacliaKOBKH YIIAKOBAHHOIO C
IoMoIbI0 git bundle permosuTopus.

HaKOHEH, B I7IaBé KJIOHHpOBaHI/Ie IIPOEKTa C IIOAMOAYJIAMHW Mbl HAYYHUJIMCh UCIIO/JIB30BATh OIIITHUIO
--recursive 4TOOBI YIIPOCTUTH KJIOHHPOBAHKE PEIIOSUTOPHA C CYGMO,H;YJIHMI/I.
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U xotda g'lt clone HCITOJIB3YEeTCd BO MHOTHX APYTHX MeCTaX B KHHUTIE, II€PEeUHC/JI€HHBIE€ BEIIIIE TaK
WM MHa4ve OTVIMYAal0TCAd OT IPYTUX BAPHUAHTOB HCIIO/JIb30BaHUSA.

OCHOBHBIE KOMAH/IbI

Bcero HeCKOJIBKO KOMaH/[ HY>KHO [JI1 0a30BOr0O BapHaHTa UCIIOJIb30BaHUA Git U1 BefeHUSA
UCTOPUU U3MEeHEeHUMH.

git add

Komanza git add mobaBigeT cozep KUMoe pabodeill TUPEKTOPUU B HHIEKC (staging area) ajs
ocJefAyroIero KomMuTa. I[Io ymMmo4aHuio git commit MCIIO/IB3yeT JIMIIb 3TOT UH/IEKC, TAK UTO BBI
MO>KeTe UCI0JIb30BaTh git add 7151 cOOpKU cyIellka Balllero cjIeIyoInero KOMMUTA.

JTO OAHa M3 KJIIOYEBBIX KOMaH/ Git, MBI YIIOMHHAaJH O Hen OECATKH pa3 Ha CTpaHHIaX KHHIH.
Hirke I1epedymrcJIeHbl HauboJee HHTEepPeCHbIE BapHUaHTHI UCITOJIb30BaHUA 3TOH KOMaH/EI.

3HAKOMCTBO C 3TOM KOMaH/I01 IIPOUCXOAUT B IyIaBe OTCIeKUBaHMe HOBBIX GaliioB.

O TOM KaK HCII0JIb30BaThb g'lt add [UIA pa3penieHunsa KOH(I)JII/IKTOB C/IMAHHA HaIIMCaHO B IJIaBe
OCHOBHEIE KOH(l)JII/IKTBI CIIUAHUA.

B m1aBe MHTepakTUBHOe UH/IeKCUPOBaHNe II0Ka3aHO KaK UCII0JIb30BaTh git add m1sa Job6aBieHUs
B WH/IEKC JIUIIIb OT/AEeJIbLHBIX YacTel U3SMeHEHHOro daiiia.

B ri1aBe ,ZLGPEBBH II0Ka3aHO KdK 3Ta KOMaHIa pa60TaeT Ha HHU3KOM YPOBHE, YTOOBI BEI IIOHHMaJIH,
YTO IIPOUCXOJHUT 3a KyJICaMH.

git status

KomaHnpa git status rmokaspIBaeT cOCTOSIHHSI $aiiyIoB B pabouel TUPEKTOPUM M HMHJEKce: KaKue
¢ariybl M3MEeHeHBI, HO He I06aBJIeHbI B MH/IEKC; KaKHe 00KU/Jal0T KOMMUTA B HHZIeKce. Bro6aBok K
9TOMY BBIBOJSITCS IIOZICKA3KU O TOM, KaK U3MEeHHUTh COCTOSTHUE $aiyIoB.

MBI II03HAKOMHJIHA BacC C 3TOM KOMaH/0H B IntaBe OlpeiesieHre COCTOSHMA (aiiyios, pasobpaan
CTaHJApPTHBIM U VIPOINEHHBIM ¢opMaT BBIBOAA. M XoTd MBI HCIIONb30Banu ¢it status
II0BCEMECTHO B 3TOM KHHUTe, IPaKTUYECKH BCe BaPUAHTHI UCII0/Ib30BaHUA IIOKPBITHL B YKa3aHHOMU
IJIaBe.

git diff

Komanza git diff wncrosb3yeTcsd [UIs1 BBIYKMCIEHUS PasHUIIBl MeXAy JHOBIMU AByMda Git
IepeBbIMHU. ITO MOXKeT OBITh pasHUIlA MeyKAy Ballled pabodeld OUPEKTOpPHEd U HHIEeKCOM
(cobcTBeHHO git diff), pasHuIla MeXXIy UHIEKCOM U IOCJAeHUM KoMMUTOM (git diff --staged),
HWJIN MeXXy JII0OBIMU AByMs KoMMUTaMHU (git diff master branchB).

MBI II03HAaKOMIJIM BaC C OCHOBAMHM 3TOM KOMaHZbLI B IJIaBe [I[pOCMOTP MHIEKCUPOBAHHBIX U
HEeUH/[eKCHPOBaHHBIX H3MEeHEeHUM, Ife IM0Ka3ajJH KaK IIOCMOTpeTh KaKhe H3MEeHEHUS YKe
no6aBJIeHBI B HHJEKC, a KAKHe — eIlé HeT.
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O TOM KakK HCII0JIL30BaTh 9Ty KOMaHOY VI IIPOBEPKU Ha HpO6JI€‘MBI C HpOGEJIaMI/I C IIOMOIIIBIO
daprymeHTa --check MO>XHO ITOYUTATH B IJIaBe HpaBI/IJIa COo3apaHHUAd KOMMUKTOB.

MBI II0Ka3aJayd BaM KakK 3¢ $eKTUBHO CpaBHUBATh BETKU HCIIOJIb3ysA CHHTakcuc git diff A...B B
m1aBe OrpejiesieHre IPUMeHsIeMbIX U3MEHEHUH.

B m1aBe IIpoJBUHYTOE C/IMSHUE ITOKa3aHO MUCII0JIb30BaHUE OIMIIHU -W JJI1 CKPBITHUS Pas3IMuydil B
npobeJbHBIX CUMBOJIaX, @ TaK)Ke pPacCKasaHO KaK CPaBHUBATh KOHQIHUKTYIOIIHEe H3MEeHEeHUs C
OIIIHUIMH --theirs, --ours 1 --base.

Hcriosib30BaHUE 3TOM KOMaH/BI C OIIIIUeN --submodule [y1g cpaBHeHUS U3MeHEHUMN B CyOMOAYJIIX
II0Ka3aHO B IIaBe Hauasio paboThl € II0MO/YJISIMU.

git difftool

Komanpa git difftool mpocTo 3aIryckaeT BHEIITHIO YTHINTY CpaBHEHUS I II0Ka3a pasjaIudui B
IBYX JlepeBbsiX, Ha CJIy4al ec/IM Bbl XOTHTEe HCII0JIb30BaTh UTO-IM60 OTIMYHOE OT BCTPOEHHOTO
npocMoTpIuKa git diff.

Mbl JAIIb  BKpaTIle VIOMSHYJIM O Hed B mIaBe I[IpocMOTpP HHJEKCHPOBAaHHBIX U
HeVH/IeKCUPOBaHHBIX N3MeHeHHU.

git commit

KomaHnza git commit 6epéT Bce maHHBIE, 0OaBJIeHHBIE B MHIEKC C IIOMOIIIbIO git add, ¥ coxpaHseT
HUX CJIEIIOK BO BHYTpPeHHeU 6a3e JaHHBIX, a 3aTe€M CABUTaeT yKa3aTesb TeKyIllell BeTKU Ha 3TOT
CJIETIOK.

BBl I03HAKOMMJICh C OCHOBAMM MO/IeI KOMMHUTOB B I71aBe KOMMUT m3MeHeHHUU. TaM >Ke MBI
IIPOZIEMOHCTPHUPOBAIN UCII0JIb30BaHUE OIITUH -3 I Jo6aBIeHUs BCeX U3MeHeHU! B UHJeKC 6e3
UCII0JIb30BaHUA it add, YTO MO>KeT OBITH YAOOHBIM B IIOBCEHEBHOM HCIIOJIB30BaHUM, U -M JJIS
Iepefayvu coo6IIeHUsI KOMMUTA 6e3 3aITycKa IIOJTHOIIEHHOTO pe/laKTopa.

B raBe Onepaum/l OTMEHEBI MBI pPacCCKa3aJJk 06 OIIINHH --amend, HCHOHBSY@MOﬁ JJId U3SMEHEHUA
II0CJIEAHETO COBepI_T_IéHHOI‘O KOMMMNTA.

B maBe O BeTBJIEHUU B [IBYX CJI0Bax Mbl O0Jiee IIOAPOOHO ITO3HAKOMMWJIWCH C TeM, UTO JejlaeT
KOMaHja git commit ¥ moueMy OHa fiejiaeT 3TO UMEHHO TaK.

MpI IoKasajyd BaM KaK IIOAIIMCHIBATH Ballld KOMMUTEI, HCITOJIB3Ys OIIITHIO -S B Iv1aBe Ilogmce
KOMMHMTOB.

1 HaKOHeIl MBI 3aIJISHY/IU BHYTPb KOMaH/HI git commit B mraBe Commit Objects ¥ y3Ha/IM 4TO OHa
ZlejiaeT 3a KyJIMCaMU.

git reset

KomaHza git reset, Kak MO>KHO 0TalaThCs U3 Ha3BaHUs, UCII0JIb3YEeTCI B OCHOBHOM /IJI1 OTMEHBI
usMeHeHui. OHa U3MeHdeT yKasarTesb HEAD M, OIITMOHAJIBHO, COCTOSIHHME HHeKca. Taxke 3Ta
KOMaH/la MOKeT U3MeHUTh ¢aiyibl B paboueil AUPEKTOPUU IIPU HCIOJIb30BAaHUM IlapaMeTpa
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--hard, uTo MoOXKeT IIPUBECTH K IIOTEpe Hapa6OTOK IIPKX HEIIPaBHUJIBHOM HCIIO/JIb30BaHHUH, TaK UTO
YGG,I[I/ITGCI:: B CepbéSHOCTI/I CBOUX HaMEPEHI/Iﬁ IIpexxae 4yeM HUCII0JIb30BaTh €T0.

MebI pacckasanu 06 0OCHOBAxX UCIIOJIb30BaHUA git reset B raBe OTMmeHa IOATOTOBKU Qaiisa, Iae
9Ta KOMaH/la UCII0Ib30Bajach I yaneHUs gpaiiia U3 UHEKCa, J06aBJIEeHHOr0 Ty/ia C IIOMOIIbI0
git add.

B mraBe PackpeiThe TaliH reset, IIOJIHOCTHIO ITOCBSIIIIEHHOM 3TOM KOMaHE, Mbl pa3obOpavch B
IleTajIsIX e€ UCII0JIb30BaHMS.

MsI ucnosib3oBanu git reset --hard 4TOGBI OTMEHUTH CIMSHHE B IJIaBe [IpephIiBaHUe CIMSTHUS,
TaM >Ke OBLI0 IIPOZIEMOHCTPHUPOBAHO UCIIOIb30BaHUE KOMAaH/IBI git merge --abort [jIs1 9THUX Iiesiel,
KOTOpad paboTaeT Kak 06épTka Haf git reset.

gitrm

Komanpa git rm ucnosb3yetrcd B Git 11 yaaneHus GpanioB U3 UHAEKCa U pabouel JUPEKTOPUU.
OHa 1moxoyka Ha git add ¢ TeM JIMIIIb UCK/IIOYeHHEeM, UTO OHa yJaJlsdeT, a He JobaBisgeT Gpanibl s
CJIeyI0IIero KOMMUTA.

MBI HEMHOT0 pa3o0paIuCh C 3TOM KOMaHZ0M B IVIaBe YjajeHue (Qaiiios, II0OKa3aJlul KakK yHaJIaTh
dariipl U3 paboyell IUPeKTOPUHU U UHEKCa U TOJIBKO U3 HH/IeKCa, UCII0JIb3ys ¢uiar --cached.

Elé oguH BaphaHT UCIIOJIb30BaHUA git rm IpuBefiéH B 1aBe Removing Objects, rme MbI BKpaTIje
00BSICHUJIM KaK HCII0JIb30BaTh OIIUI0 --ignore-unmatch mpu BeIosiHeHWH git filter-branch,
KOTOpad II0JaBJseT OLIUOKY ya/leHUs HeCyIlleCTBYIOIUX (paiyioB. ITO MOXKET ObITH I1I0JI€3HO /I
aBTOMAaTHUYeCKU BBIIIOJHIEMBIX CKPUIITOB.

git mv

KomaHza git mv — 9T0 BCero JIMIb YZ0OHBIN CII0CO6 IepeMeCcTUTh Gail, a 3aTeM BBIIIOJTHUTD git
add g HoBOrO Qaiia U git rm I cTaporo.

MBI JIUIITH BKpaTIle YIIOMSIHYJIU 3T0 KOMaH/y B I1aBe [lepemertieHue Gpaiiios.

git clean

Komanpga git clean mcmosb3yercd I yAajJeHUs Mycopa U3 paboueill JUPEKTOPUHU. ITO MOIYT
OBITH pe3yJIbTaThl COOPKU IpoeKTa WiIn Gariyibl KOHQIUKTOB CIAUSIHUHN.

MBI paccMOTpesIi MHOYKeCTBO OIIIIMH M CILieHapHeB MCIIOJIB30BaHHUA 3TOHM KOMAaHILI B IJIaBe
OuncTKa Balllel pabouel JUPEeKTOPUH.

BeTBJ/IeHH e U CJIUIHUSA

3a co3maHure HOBBIX BETOK U CJIMSSHUE X BO€ITMHO OTBeYaeT HeCKOJILKO Git KoMaH/I,
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git branch

KomaHnpa git branch — 3T0 cBoero poga "MeHeKep BeTOK". OHa yMeeT IIepeurc/IsATh Ballld BETKY,
Cco3[aBaTh HOBEIE, YIAJIATh U [TIepeMeHOBBIBATh UX.

BoJsiplliasi 4acTh IJIaBBl BeTBiieHwe B Git IIOCBAIleHa 3TOM KOMaHjle, OHAa MCIIOJIb3yeTCs
II0BCEMECTHO B 3TOH IyIaBe. BriepBhle KoMaHja branch 6pL1a IpefcTaBieHa B pasfesne CosmaHue
HOBOM BeTKH, a OOJIBIIIMHCTBO TaKuX eé QUY KaK IlepedrcJeHHe U yJajJeHHe BeTOK OBLIH
pasobpaHbl B paszesie VIIpaBaeHUe BeTKAMU.

B rmaBe OtciiekriBaHMe BeTOK MbI IIOKa3aJd KaK MCII0JIb30BaTh COUeTaHHE g'l't branch -u JJIA
OTCJ/IeKHBaHHUA BETOK.

HaKOHeLI, MBI p8306paJII/ICI:> YTO IIPOUCXOIUT 3a KyJIMCaMH 3TOH KOMaH/EbI B IJIaBe Ccruiku B Git.

git checkout

Komanpa git checkout mcriosb3yeTcs [l IepeKII0UeHUsT BeTOK U BRITPY3KU UX COJIEPIKHUMOT0 B
pabouyro TUPEKTOPHUIO.

MBI II03HaKOMUJIKCH C 3TOM KOMaH/I0M B IVIaBe [lepek/roueHre BeTOK BMecTe ¢ git branch.

B m1aBe OTciieskrBaHNe BeTOK MBI Y3Ha/IM KaK HCIOJIb30BaTh Quiar --track Iy OTCiIe>KUBaHUSA
BETOK.

B mraBse lcriosbsoBaHue checkout B KOHQIMKTaX MBI KMCIIOJIb30BAaJIM 3Ty KOMaHAY C OII[HeH
--conflict=diff3 g paspelnieHus KOHQJIUKTOB 3aHOBO, B C/Iydyae eC/IU IIpeJblayliiee pelleHne He
IO XO/IUJIO II0 HEKOTOPBIM IIPHUYUHAM.

Mzl paccMoTpesir JeTaJikd B3aUMOCBA3HU aTOM KOMaHIBI K1 g'l t reset B ry1aBe PaCKpLITI/Ie TaMH reset.

MBI HMcciieoBajId BHYTPEeHHME MeXaHU3MbI 3TOM KOMaH/EI B IyiaBe HEAD.

git merge

Komanpa git merge McCIosib3yeTcs AJIs1 CIUSTHUS OJJHOM WJIM HECKOJIBKUX BETOK B TEKYIIYI0. 3aTeM
OHa yCTaHaBJIMBaeT yKa3aTesb TeKylllell BeTKU Ha Pe3yJIbTUPYIOITHIT KOMMHUT.

MBI T0O3HAKOMHJIM Bac C 3TOM KOMaHAOW B IylaBe OCHOBBEI BeTByieHHs. M X0Td git merge
BCTpedaeTcs B 3TOM KHUTe IIOBCEMECTHO, IIPaKTUYEeCKH BCe UCII0JIb30BaHUSI UMEIOT BHJ, it merge
<branch> ¢ ykasaHueM eMHCTBEHHOU BETKH [IJI CIUSHUS.

MsI y3HaIM Kak JejlaTh "CILIIOIIeHHBIe" cusiHUA (korga Git fmeslaeT ciMsiHHe B BHjle HOBOTO
KOMMHUTA, 6€3 COXpaHeHHs BCcell HCTOPUHU PabOThI) B KOHIIE IJIaBBI POPK ITYOJTUUIHOTO ITPOEKTA.

B miaBe IIpojBuHyTOe CaugHYE Mbl IJIy0>Ke pasobdpasluch C MPOLECCOM CAUSHUS U 3TOHU
KOMaH/IoN, BKJIrodasg ¢uard -Xignore-all-whitespace m --abort, HcIiosb3yeMblil i1 OTMEHBI
C/IMSHUSA B CJIydae BOSHUKHOBEHU IIPO0JIeM.

MBI Hay4YWJINCh IIPOBePSATh KpPUIITOrpaduuecKre IOAIINCHU IIepe] CIAUSHUIMU eC/Iy Balll [IPOeKT
ucroab3yeT GPG B rmaBe [1o/I11Ch KOMMUTOB.
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Hy 1 HaKOHEI B IJIaBe CiusgHue Cy6,[[€p€BbeB MEI II03HAKOMMJIHCE CO CJIMAHHEM IIOJIE€EPEBLEB.

git mergetool

KoManfa git mergetool IPOCTO BBI3BIBAET BHEITHIO IMPOrPaMMYy CIUSHHUH, B CJIydae eCJIH Y Bac
BO3HUKJIU IIPO6JIEMBI CTUSHUSL.

Msb1 BKpaTIe YIIOMAHYJ/JIH O Hel B IvlaBe OCHOBHBIE KOH(l)JII/IKTBI CJINAHWSA WM pacCCKa3aar KaK
HaCTPOUTH CBOIO ITpOrpaMMy CJIMAHUSA B IVlaBe BHeI1rHMe IIPpOrpaMMEI CJIMAHUSA U CDaBHEHH.

git log

KoMmanpa git log McImosb3yeTcs A1 IPOCMOTPa UCTOPUM KOMMUTOB, HAUMHAs C CAMOTO CBEXKero
U yXOJs K UCTOKaM IIpoekTa. [Io yMoYaHHI0, OHa II0Ka3bIBaeT JIUIIIb UCTOPHIO TeKyIllel BEeTKH,
HO MO’KeT OBITh HaCTpOeHa Ha BBIBOJ, UCTOPUH APYTUX, Na’Ke HECKOJIBKHUX Cpa3y, BeTOK. Takke eé
MO>KHO HCII0JIb30BaTh JJII IIPOCMOTPA PasIMuUi MeXKy BeTKaMU Ha YpOBHe KOMMUTOB.

HpaKTI/I‘{eCKI/I BO BCe€X IMIaBaX KHHUTH 3Ta KOMdHa HCIIOJb3YyeTCd VI OEMOHCTPAIlKU HCTOPHUU
IIPOEKTaA.

Mbl II03HAKOMWJINCH C git 1og M HEKOTOPBIMH e€ neTassIMM B IvlaBe [IpocMOTpP HCTOPUU
KOMMUTOB. TaM MBI BUJIEJIN UCIIOJIb30BaHUE OIIUM -p U --stat [j1a mosryuyeHUs IpefcTaBieHUS
00 M3MeHEeHUsIX B Ka)KIOM KOMMHUTe, a TakxKe --pretty and --oneline mj1 HacTpoMKU popmara
BBIBOJIa 9TOM KOMaH/IbI — 060JIee II0JTHBIM U IT0APOOHBIM HJIN KPATKHUM.

B rnaBe Co3jaHue HOBOM BETKM Mbl HCIIOJIb30BaJIM OMIIHI0 --decorate UTOG6BI OTOGPasUTh
yKa3aTeJH BeTOK Ha HCTOPUM KOMMMTOB, a TakXe --graph 4To6bl IIpOoCMaTpPHUBaTh HCTOPUIO B
BHUJIE JlepeBa.

B mraBax YacTHas HeOoJibIllasg KOMaHa U /[ManasoHbl KOMMUTOB MBI PacCMOTPeIN CHUHTAaKCHUC
branchA..branchB mmia 1mmpocMoTpa YHUKaJIbHBIX I 3aJaHHOM BETKHM KOMMHWTOB. MBI 4acTo
HUCII0JIL30BaJIU 3TOT IIPUEM B /[1ariasoHbl KOMMUTOB.

B mraBax VcTopus IIpy CAUAHUM U TpU TOUKW MBI pacCMOTPesIM CUHTAKCUC branchA...branchB u
OIIUIO --left-right mas mpocMoTpa 4TO HaXOAUTCH B IIEPBOM, IM60 BTOPOM BeTKe, HO He Cpasy B
o6eunx. Taxyke B I1aBe VCTOpUS IIPU CIIUSHUM PACCMOTPEIH OIIIIHIO --merge, KOTOpasi MOXKeT ObITh
I10JIE3HOU IIPU paspelleHUuH KOHPJIUKTOB, a TaKXKe --CC I IIPOCMOTPa KOHQPIUKTOB CAUSIHUS B
HUCTOPUU IIPOEKTA.

B riraBe Refl.og-coxpaliieHrss Mbl HCII0JIb30BAJIN OMIIUIO -g AJI BBIBOZA git reflog, Mcmosb3ys git
log.

B rraBe IToMCK MBI paCCMOTPEJIN UCII0JIb30BaHUe OIIUU -S U -L 114 II0MCKa COOBITUM B UCTOPUU
IIPOeKTa, HalIpuMep, UCTOPHUHU Pa3sBUTHSI KaKON-TU00 QUUH.

B mraBe Ilofmmuick KOMMHUTOB MBI ITOKasad, KaK HCIIOJb30BaTh OIITHIO0 --show-signature s
0TOOparkeHUsI CTPOKHU BaTHUIAITAH IIOIIMCH /IS KaXKI0Tr0 KOMMHTa B git log.
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git stash

Komanpma git stash ucmosb3yercs [ji1 BpeMeHHOIO COXpaHeHHs BCeX He3aKOMMHUYEeHHBIX
U3MEeHeHUN [Id O4YWCTKU paboyell [AupeKTOpUHd 06e3 HeOOXOAUMOCTH KOMMUTUTH
He3aBepIIEHHYI0 Pab0oTy B HOBYIO BETKY.

Jra KOMaH[Ia ITPaKTHUYeCKH ITeJIMKOM PaCKpPEITAa B IJIaBe HpH6epe>1<eHHe H OYHCTKa.

git tag

Komanza git tag wmcriosb3yeTcsa Ui 3afaHUS IOCTOSHHOM MeTKM Ha KakKOW-IM060 MOMEHT B
HUCTOPUU IIpoeKTa. O6BIYHO OHA UCIIOJIL3YeTCs Il peIU30B.

MsI ITO3HAaKOMIJIMCh U pa3obpainch C Hed B IyIaBe PaboTa ¢ MeTKaMM M MCIIOJIb30BaJH Ha
IIpaKTHKe B [loMedaiiTe CBOU PesIH3EL.

MBI Hay4YMJIHNCh CO3[laBaTh IIOAIIMCAaHHBIE C ITOMOIILI0 GPG MeTKH, HCIOJb3ysa ¢Jar -s, U
MIPOBePSITH UX, UCIIOJIBb3Ys (JIar -v, B I1aBe [10/II1ch Pe3yIbTaToB Ballled paboThI.

CoBMecTHas1 paboTa 1 00OHOBJIEHHE IIPOEKTOB

He Tak yX MHOro KoMmaHf B Git TpeGyIT CceTeBOTO TOAKIIOUEHUS [JIs1 CBOed paboThl,
MMPaKTUYEeCKX BCe KOMAHIBI OIEPHUPYIOT C JIOKAJIBLHOM KOITHEM ITpoekTa. Korma BBI TOTOBBI
IIO/IeJTUTHCSI CBOMMH HapaG0TKaMH, BCEro HECKOJbKO KOMaHJ IIOMOTYT BaM PaboTaThb C
yIQJIEHHBIMHU PEII03UTOPUSIMHU.

git fetch

Komanpma git fetch cBg3bIBaeTcs € yJaéHHBIM pPEIO3UTOPHEM U 3abWpaeT W3 HETO0 BCe
M3MeHeHUs], KOTOPBIX ¥ Bac IIOKa HET B COXPaHsIeT UX JIOKAJIBHO.

MbI IO3HAKOMMJIMCH C HEH B IIaBe [losiydueHre n3MeHeHW U3 YIaJlEHHOT0 Pero3suTopus - Fetch u
Pull ¥ IpOO/DKUIIN 3HAKOMCTBO B ViaJléHHEIE BETKU.

MBI MCII0JIH30BaIN 9Ty KOMaH/y B HECKOJIBKHX IIPHMepax 13 IJIaBbI Vuactue B IIPOEKTE.

MBI HCIIOJB30BaJM €€ i1 CKauuBaHUA 3allpocoB Ha causgHHe (pull request) M3 Igpyrux
penosuTopueB B I1aBe Pull Request Refs, Takyke MBI pacCMOTpesIX KUCII0JIb30BaHue git fetch mia
PpaboTHhI C yIIaKOBAaHHBIMHU PEIIO3SUTOPHUAMH B IIaBe Co3/laHue IIaKeTOoB.

MBI paccMOTpeJIH TOHKYI0 HaCTpPOMKYy git fetch B maBe u Crrerudukaiiiy CCHIIOK.

git pull

Komanza git pull paboTaeT Kak KoMOMHAIWs KoMaH[ git fetch u git merge, T.e. Git BHayase
3abHrpaeT U3MeHeHUs U3 YKa3aHHOTO YAAJEHHOIO PeIlO3UTOPHS, a 3aTeM IIbITaeTCsd CJIUTH UX C
TeKyIlle BeTKOM.

MBI T03HAaKOMHJIHCH C HeH B IaBe [loryueHre H3MeHeHUH U3 YIaTEHHOTO PeIo3uTopus - Fetch 1
Pull 1 mokasayii Kak y3HaTh, KaKve U3MeHeHUs OyyT MPUHSITHL B cjlyyae IIpUMeHEeHUs B IJIaBe
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[IpoCMOTp yIajIeHHOTO PEII03UTOPHS.

MbI Takke YBHUIE/JIHX KdK OHad MOJKET OKa3aTbCiAa II0JIESHOU LJId pa3perreHus CJIOKHOCTEeH IIpu
IIepeMeIneHrH BETOK B IJIaBe MeHasa 683y, MeHSIU OCHOBaHUe.

MBI 110Ka3aJid KaK MO>KHO HCITI0JIb30BaTh TOJILKO URL YILaJIéHHOI‘O PEIIo3uTOpPHUAd oes COXpaHeHUd
€ro B CITHMCKe y,II;aJIéHHBIX PEIIOSHUTOPHEB B IVIaBe HpOBepKa Yaa/JI€eHHBIX BETOK.

U1 HaKOHeIT MBI T0Ka3aJH KaK IIPOBEPSITh KPUIITOrpadrUecKye OJITHUCH 10JIyYeHHBIX KOMMUTOB,
HUCII0JIb3YS OMIIUIO --verify-signatures B iaBe I1o/iIIvch KOMMUTOB.

git push

Komanzma git push ucmoJsb3yeTcsa g YCTAHOBJIEHHUS CBA3H C YJAJEHHBIM PEIIOSUTOPHEM,
BBIUMCJIEHUs JIOKAJbHBIX M3MEHEHUU OTCYTCTBYIOIIMX B HEM, M COOCTBEHHO HUX Ilepe/lauyd B
BBIIIEYIIOMSIHYTBIA PEIIOSUTOPUH. ITOM KOMaHZe HY)KHO IIPaBO Ha 3aIlKCh B PEIIO3UTOPHIH,
II09TOMY OHa HUCII0JIb3yeT ayTeHTUQHUKAIIUIO.

MBI TI0O3HAKOMWJIMCHL C 3TOM KOMaHMAONM B miaBe OTIpaBKa W3MeHEHUU B V/IaJleHHbINA
perrosuTopuit (Push). TaM MBI pacCMOTpeNH OCHOBBI OOHOBJIEHHS BETOK B YAAJIEHHOM
perntosuTopuu. B m1aBe OTIIpaBKa M3MeHeHU I MBI ITI0APOOHee IIO3HAKOMUIUCH C ITOM KOMaH/OM, a
B OTCiIekuBaHue BeTOK MBI Y3HAIU KaK HAaCTPOUTH OTCJIEKHMBAHUE BETOK I aBTOMaTHUYeCKOM
repefayyd Ha yAaJIéHHBIM PEeIoSUTOPHN. B mIaBe VjasieHue BeTOK Ha yIaléHHOM CepBepe MBI
UCII0JIb30BaJIu ¢uiar --delete [y ymaseHUusa BeTOK Ha CepBepe, UCII0Ib3yd git push.

Ha IpOoTsDKeHUH IJIaBbl VUacTHe B IIPOeKTe MBI IT0Ka3aId HeCKOJIBKO IIPUMEPOB HCII0JIb30BaHHS
git push Jy1s1 coBMeCTHOM pa6oThl B HECKOIBKUX YIATEHHBIX PEII03UTOPUIX OTHOBPEMEHHO.

B miaBe IlybsiMkanys usMeHeHUN B I10/IMOJyJie MBI UCII0JIb30BaJM OIIIUIO --recurse-submodules
4TOOBI YA0CTOBEPUTHCSA, YTO BCe CYOMOIY/IU OYAYT OIyOJIMKOBAHEI Ilepe] OTIIPaBKOM Ha IIpOeKTa
Ha CcepBep, UTO MOKeT OBITh peaibHO II0JIe3HBIM IIPU paboTe C pPerlo3sUTOPUSAMHU, COLeprKalliuMU
cyoMoy .

B rmmaBe Other Client Hooks MBI IIOTOBOPHMJIM O TPUITEpPEe pre-push, KOTOPHIA MOXKET OBITh
BBIIIOJIHEH IIepef, OTIIPaBKOM JaHHBIX, YTOOBI IIPOBEPUTH BO3MOKHOCTh 9TOU OTIIPaBKU.

HakoHer], B miaBe CrendUKaIUM CCHIIOK JIJIsI OTIIPABKHU JIAHHBIX Ha CEPBEpP MBI pacCMOTpeHd
repefayy JaHHBIX C IIOJTHBIM YyKa3aHHeM IIepelaBaeMbIX CChLJIOK, BMECTO HCIIOJIb30BaHHS
pPacIpoCTpaHEHHBIX COKpAIlleHHUM. ITO MOKeT OBITH IT0JIE3HBIM €CJIM Bbl XOTUTEe OUYeHb TOYHO
yKasaTh, KAKUMHU U3MeHEeHUSIMHU XO0TUTe II0J[e/IUThCS.

git remote

Komanpma git remote cCiy’>KUT M1 yIIpaBJjleHUs CIIMCKOM V[aJI€HHBIX perosutopueB. OHa
II03BOJIAET COXpaHATh JauHHBIe URL pemosuTopyeB B BHJe IIOHATHBIX KOPOTKUX CTPOK,
HalpuMep "origin", Tak 4TO BaM He IPUAETCSA 3a0MBATh IOJIOBY BCIKOM epyHIOU U HaOHUpaTh eé
KaXIbIM pas i1 CBSISU C CepBepOoM. BBl MOJKeTe MCIIOJIb30BaTh HECKOJIBKO YAaJléHHBIX
penosuTopuresB I paboThl U git remote IIOMOKeT [06aBJIATh, U3SMEHSTH U YAAJIATH UX.

Jra KOMaHla OeTaJIbHO paCCMOTpPEHA B IJIaBe PaboTa ¢ YﬂaﬂéHHBIMI/I PEIo3uTOpUAMM, BKIOUAA
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BBIBOJI CIIMCKa YIAJEHHBIX PEIIO3UTOPHUEB, 106aBIeHe HOBBIX, yajJeHHe WIN IeperuMeHOBaHUe
CYII[eCTBYIOIHX.

OHa UuCIoJIb3yeTcd IpaKTUYeCKU B KaK0M IJIaBe, HO BCerza B OZHOM U TOM JKe BUze: git remote
add <umsa> <URL>.

git archive

Komanpa git archive HCIIosb3yeTcs 11 YIIaKOBKM B apXUB YKa3aHHBIX KOMMHTOB HJIM BCETO
PeIIo3UTOPHS.

MsI ucriosnb3oBaau git archive g mig co3gaHus tapb6osa (tar.gz ¢ariisa) Bcero IpoeKkTa st
Iepesayu 1o CeTH B Iv1aBe [10o/iroToBKa pesusa.

git submodule

Komanza git submodule wcrosb3dyeTcsa pjg yIpaBJeHUS BJIOKEeHHBIMU PEIIO3UTOPUSIMU.
Hampumep, 3TO MOTYT ObITH OUOJIMOTEKHU WJIN APYTUe, UCII0JIb3yeMble HEe TOJbKO B 9TOM IIPOEKTe
pecypcel. V KoMaHABI submodule eCTh HECKOJILKO ITOA-KOMaHA — add, update, sync u mp. — [JId
yIIpaBJIeHUS TAKUMU PEI03UTOPUSIMMU.

JdTa KOMaH/ja yIIOMSIHYTa U II0JIHOCTHI0 PACKPHITA B IJ1aBe [101MOyIIH.

OcMmoTp ¥ cpaBHEHHE

git show

KomaHzma git show oTo6pajkaeT 06BEKT B IIPOCTOM UM UeJOBEKOIIOHSTHOM BHe. OGBIUHO OHA
HCII0JIB3YETCS JIJIST IIPOCMOTPa HHGOPMAITUH O METKE HJIM KOMMHUTE.

BriepBhle MBI HCII0JIH30BaIHN €€ /IJIs1 IPoCcMOoTpa MHGopMaluy 06 aHHOTUPOBAHOM MeTKe B IJIaBe
AHHOTHUPOBaHHbIE METKH.

B rimaBe BBIGOp PeBU3NKM MBI HCIIOJIB30BaJIX eé oJIsd II0Ka3da KOMMHMTOB, IIOAIIaAAIOIIHX IIOJ
Pas3/IMYHEBIE€ CEJIEKTOPHI J1AIIa30HOB.

Emmé ofHa MHTEepecHas Belllb, KOTOPYI MBI IIPOJIeILIBAIM C TIOMOIIBI0 git show B I1aBe PyuHoe
crstHEe GaiioB — 3TO H3BJIEUEHHE COMEep>KUMOro GaryioB Ha PAa3IMUHBIX CTA[HSX BO BpeMs
KOHQJIUKTA CITUSTHUS.

git shortlog

Komanpma git shortlog cayXKUT 11 TOABeNeHUS UTOTOB KOMaHbl git log. OHa IpUHUMAaeT
IIpaKTUYeCKU Te JKe ITapaMeTphl, 4To U git log, HO BMeCTO IIPOCTOr0 JIMCTUHIA BCeX KOMMMUTOB,
OHU OYAYT CTPYIIIIUPOBAHEI 110 aBTOPY.

Mebl II0Kasaay, KakK MO>KHO HCIIOJIb30BaTh 3Ty KOMAaHZY /JI1 CO3JaHUS KJIACCHBIX CIIMCKOB
usMeHeHul (changelogs) B m1aBe KpaTtkasa uctopus (Shortlog).
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git describe

Komanpma git describe IIpMHHMaeT Ha BXOJ, YTO YIOJHO, UTO MOXXHO TPaKTOBaTb KaK KOMMMT
(BeTKy, Ter) U BBIBOAUT OOJiee-MeHee 4YeJIOBEKOUHTAaeMYH CTPOKY, KOTOopas He U3MEHUTCI B
OyayiieM sl JAaHHOTO KOMMHTA. ITO MOKET OBITh MCIIOJIb30BAaHO KaK OoJiee ymoOHasi, HO IIO-
Ipe’KHeMy VHUKaJIbHasd, 3aMmeHa SHA-1.

MsbI ucronb3oBanu git describe B mraBax ['eHepariysa HoMepa cO60pku U I[IoAroToBKa pesmsa
4TOOBI CTeHEPUPOBATh Ha3BaHUe I apXUBHOIO daiiia C peJIu3oM.

OTi1agka

B Git ecTh HECKOJIPKO KOMaH/], UCII0JIb3yeMbIX JJIs1 HaX0K/IeHUs IIpo6eM B Kojie. ITO KOMaHbI
IJIs1 TIOMCKa MecTa B HMCTOPHH, I7je IIpobyieMa BIIEpBble IIPOSBHJIACH U COOCTBEHHO BHHOBHUKA
9TOMH IIPOOJIEMBL.

git bisect

KOMaH,Zl;a g'lt bisect — 3TO IfIPEBBLI‘fIE}lf/’IHO I10Jie3Hasd YTU/IMUTa IJId IIOMCKa KOMMHTA B KOTOPOM
BIIEPBEIE ITPOSIBUJICA 6ar Ui Hp06JIeMa C IIOMOIIIFI0 aBTOMAaTHUYECKOTI'O GI/IHapHOI‘O IIOHCKa.

O Helt YIIOMHHAaETCA TOJIBKO B IVIaBe BI/IHapHLIfI IIOHCK, I/le OHAa IIOJTHOCTBIO ¥ PaCKpPLITA.

git blame

Komanpa git blame BBIBOIUT Iepe] Ka)Kmoil cTpokoi ¢aryia SHA-1 KoMMHUTa, IOCTeTHUU pas
MeHSBIIIEr0 3Ty CTPOKY M aBTOpa 3TOr0 KOMMMTA. ITO IIOMOTaeT B IIOMCKaX yesioBeKa, KOTOPOMY
HY>KHO 3a/1aBaTh BOIIPOCHI O IIP06JIEMHOM KyCKe KOoza.

JdTa KOMaH/ja [TOJIHOCTHIO pa3obpaHa B IJIaBe AHHOTAIUsA daiia.

git grep

Komanpa git grep mcmosb3yeTcsl IJIs1 IIOMCKA JIFOO0IM CTPOKH WJIM PETYJISIPHOTO BBIPAYKEHUS B
JIr000M 13 GalsIoB Balllero IpoeKTa, Jake B 60j1ee paHHUX er0 BepCUIX.

OHa IT0JTHOCTBI0 pa3obpaHa B pasfese Git Grep ¥ yIIOMHUHAETCS JIUITH TaM.

BHeceHUe HcHIpaBJIeHUN

HeKOTOpBIe KOMaH/IEBI B Git OCHOBBIBAIOTCI Ha IIoAxonae K paCCMOTPEHHUIO KOMMHUTOB B TEPMHHAX
BHECEHHBIX MU H3MEHEHUM, T.e. pacCMaTpuBAalOT HUCTOPHUI0O KOMMHUTOB KdK IIEIIOUYKY ImaTyen.
Huoxe IIepedrCjI€eHbl 3T KOMaH/IBbI.

git cherry-pick

Komanpa git cherry-pick ucIiosnb3yeTcs g TOTO YTOOBI B3SITh U3MeHeHUs, BHeCEHHbIE KaKHUM-
J60 KOMMMTOM, U IIONBITAaThCAd IIPUMEHUTh WX 3aHOBO B BHJle HOBOIO KOMMHTA HaBepxy
TeKyIlled BeTKH. ITO MOXKET 0Ka3aThCs I10JIe3HBIM YTOOBI 3a0paTh IapoO4YKy KOMMHUTOB U3 IPYIOM
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BeTKHU 6e3 II0JTHOTO CJIUSTHUS C TOH BETKOH.

Mbl IIPOIEMOHCTPUPOBAIN paboTy 3TOoM KOoMaHABl B IlaBe Rebasing and Cherry Picking
Workflows.

git rebase

=

git rebase — 3TO "aBTOMAaTU3UPOBAaHHBIU" cherry-pick. OH BBINOJHSET Ty >Ke PaboTy, HO IJIsI
IIEeTIOYKH KOMMHTOB, TEM CaMbIM KaK ObI IIEPEHOCS BETKY Ha HOBOE MECTO.

ME5I B fieTaigx pa3obpauch ¢ MeXaHM3MOM IIepeHoca BeTOK B IJIaBe [lepebasupoBaHue, BKIOUAS
paccMoTpeHHte MOTeHITHAaJbHBIX IIPO6JeM IlepeHoca ONMyOGJIMKOBAaHHBIX BETOK IIPH COBMECTHOM
pabore.

MBI UCIIOJIL30BaIX 3Ty KOMaHAy Ha IIpaKTHUKe /I pasbreHUs UCTOPUU Ha [Ba PEIlO3UTOPUA B
IJIaBe 3aMeHa, HapaAy ¢ UCIIoJIb30BaHUeM ¢uiara --onto.

B mmaBe Rerere MBEI paccMoTpeIr CJIY’LIaI‘/JI BO3HHKHOBEHHA KOH(l)JII/IKTa BO BpeMs IIepeHOoCa
KOMMHMHTOB.

Taxoke MBI IMO3HAKOMUJIUCH C HHTEPAKTUBHBIM BapHaHTOM (it rebase, BK/IIOUAIOIEMCS C
TIOMOIIBLI0 OIITUH -1, B I7IaBe M3MeHeHUe COO0IIeHUN HeCKOTBKUX KOMMUTOB.

git revert

KomaHpa git revert — mosiHast IpOTUBOIIOJIOKHOCTD git cherry-pick. OHa co3maéT "aHTUKOMMHUT"
IUI1 YKa3aHHOTO KOMMMTA, TAKUM 00pa3oM OTMeHSIS U3MeHeHUs, BHECEHHbBIE B HEM..

MebI HCIIob30BaJy eé B IIaBe OTMeHa KOMMMTA YTOOBI OTMEHUTH KOMMUT C/IHUAHUA (merge
comimit).

PaGoTa C IOMOIIbI0 3JIEKTPOHHON MOYTHI

MHO0>KeCTBO IIPOEKTOB, UCHOJIL3YIONUX Git (Bkiarouas caMm Git), aKkTUBHO UCHOJIB3YIOT CIIMCKHU
PacCchUIOK /TSI KOOPAWHHUPOBAHHS ITporiecca pa3paboTKu. B Git ecThb HECKOJBKO KOMaH/,
IIOMOTAIOIUX B 3TOM, HaUMHAsl OT TeHepaIluu IaTdel, TOTOBHIX K IePechlIKe 0 3JIeKTPOHHOU
I0YTe, 3aKaHYUBAsi IPUMeHeHHUeM TaKHUX ITaTyel MPSIMUKOM M3 TIalTKU "BXOJSIIHe".

git apply

Komanpa git apply mpumeHseT maTd, CQOPMHUPOBAHHBIN C IIOMOIILI0 KOMaHAb! git diff wmum GNU
diff. OHa fesaeT IpaKTUYECKH TO JKe caMoe, UTO ¥ KoMaHza patch.

Msb1 IIPOJIEMOHCTPHUPOBA/JI HCIIOJIb3OBaHHE 3TOU KOMaHIBI B IJIaBe€ HpI/IMEHeHI/Ie ImaTyen,
IIOJIYYEHHBIX 110 II0YTE W OIINCaJIHd CJIydaHu, KOIla BBl BO3MO’KHO 3aX0THUTE €10 BOCIIOJIb30BATHCH.

gitam

KomaHma git am HMCIOJIB3yeTcs I IIPUMeHEeHHs MHaTyed U3 SIUKa BXOJSIIHX COOOIIeHHH
3JIEKTPOHHOM TIOUTHI, B YaCTHOCTH, Te€X YTO HCIIOJIB3YIOT popMaT mbox. ITO HCIIONB3YeTCs JJI
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IIPOCTOT0 IOJIyYeHUsI U3MeHeHUH uepe3 email ¥ IprUMeHeHUs UX K IIPOEKTY.

MBI pacCMOTpeJIM HCIO0Jb30BaHHE 3TOM KOMaHABLI B IvIaBe [IpuMeHeHMe I1aTdya KOMaHOM am,
BKJIIOYas TaKHe OIIIHU KaK --resolved, -1 1 -3.

CyiiecTByeT HabOp TPUITEPOB, KOTOPble MOTYT OKa3aThCs II0JIE3HBIMU IIPU UCIIOJIL30BAaHUU git
am JUI IIpoilecca pa3paboTku. O HUX paccka3aHo B IiaBe E-mail Workflow Hooks.

Taxoke MBI UCIIOJIL30BaJIM git am A1 IprUMeHeHUs chopMHpoBaHHOI0 U3 Github’oBckoro 3arpoca
Ha causgHUe patch-¢atiia B miaBe Email yBegomMieHUs.

git format-patch

KoMmanpa git format-patch mcmonbsyeTces ais co3gaHust Habopa mmaTyel B popmaTe mbox KOTOpPHIe
MO>KHO HCIT0JTb30BaTh JIJIST OTIIPABKH B CITMCOK PACCHLIKH.

MBI paccMOTpesr IIPOIlecC OTCHUIKU UW3MEeHEHHWM B IIPOeKT, HCIIOJL3YIIUU email maaa
pa3paboTKH B 1aBe [1yOIMUHBINA IPOEKT 110 cpepcTBaM E-Mail.

git send-email

Komanpma git send-email wcrmosb3yeTcs [JId OTCBUIKM IIaTyedl, CHOPMHUPOBAHHBIX C
UCIIoIb30BaHueM git format-patch, mo asleKTpoHHO 1TOYTe.

IIporecc OTCHIZIKA U3MEHEHHUH 110 3JIEKTPOHHOM I10YTe B IIPOEKT PACCMOTPEH B IJ1aBe [1yO/rmuHbIN
IIPOEKT II0 cpexcTBaM E-Mail.

git request-pull

Komanpa git request-pull HCIIOJIB3yeTCS /IS TeHepaIluy IMPUMEPHOr0 TEKCTa COOGIIeHUs [JIs
OTCBUTKH KOMY-JIH60. ECJIH ¥ Bac ecTh BeTKa, XpaHSIIascsd Ha MyGJIUYHOM CepBepe, U BbI XOTHUTE
YTOOBI KTO-JILO0 3a6pajl 3T M3MeHeHUs 6e3 BO3HHU C OTCHIIKOM MaTyed Mo 3JIeKTPOHHOM IT0UTe,
BBI MOJKETE BBIITOJTHUTD 3Ty KOMaH/y U ITI0CJIAaTh €€ BBIBOJI TOMY UEJIOBEKY.

MBEI ITOKa3aJjIH, KaK I10/Ib30BaThCs 3TOM KOM&HﬂOfI B I/IaBé€ (I)OpK HYGJII/ILIHOI‘O IIPOEKTa.

BHellIHHe CHUCTeMbI

B Git ecTb HECKOJIBKO CTaHJApTHBIX KOMaHJ Jjs1 paboThl C IPYTUMHU CHUCTEMaMHU KOHTPOJIS
BepPCHIA.

git svn

KomaHpza git svn ucrosbsyeTcsa [jsi paboTHl ¢ cepBepoM Subversion. 3To 03HaydaeT, UTO BHI
MO>KeTe HCII0JIb30BaTh Git B kadecTBe SVN KiIMeHTa, 3abUpaTh MU3MeHeHHUs U OTIIPaBJISATH CBOU
coOCTBeHHBIe Ha cepBep Subversion.

MBI pa3o6pasIuch ¢ 3TOM KOMaH0M B I1aBe Git 1 Subversion.
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git fast-import

A IPYTUX CHUCTeM KOHTPOJIA BEPCHUH, JIMO0 i1 HUMIIOPTa IIPOM3BOJIBHO (GOpPMaTHPOBAHHBIX
DAaHHBIX, BBl MOXKeTe UCII0/Ib30BaTh git fast-import, KoTopas yMeeT IpeoOpa3soBHIBAThL JaHHBIE B
dopmart, ITIOHATHBIH Git.

Msb1 JeTaJIbHO PpaCCMOTpPeJ/I 3Ty KOMaH/Iy B IJIaBe I/IMHOpT IIPOMU3BOJJIEHOI'O PEIIO3UTOPHS.

AZMUHHCTPHUPOBaHHE

Eciim Bbl agMUHHCTpUpyeTe Git pemosUTOpUil WM BaM HY)KHO HCIPaBUThH 4YTO-TH60, Git
MIPEeI0CTABIISIET HECKOJIBKO a/IMUHUCTPAaTUBHBIX KOMaH/ BaM B IIOMOIIIb.

git gc

KomaHza git gc 3amyckaeT cOOpPIIMK Mycopa B BallleM pPeIlO3UTOPHUH, KOTOPBIM yAasser
HeHYy>KHble GalyIbl U3 XpaHWINIIA 065eKTOB U 3QPeKTUBHO yIIaKOBLIBAeT OCTaBIIINecs Qaiiybl.

OOGBIUHO, 3Ta KOMaH/Ia BBITIOJTHSIETCS aBTOMATHYECKHU 6e3 Balllero yJacTHs, HO, eCTU TI0YKeJIaeTe,
MO’KeTe BhI3BATh €& BPYUHYH0. MBI pacCMOTPeI HEKOTOphIe IIPUMEPHI €€ UCI0JIH30BaHUs B IJIaBe
VX0/]T 32 PEITO3UTOPHEM.

git fsck

Komanpa git fsck ucrionbsyercs [y IIpoOBepKU BHYTpPeHHeH 6a3bl JaHHBIX Ha IIpeiMeT HaJIudus
OIIMO0K U HECOOTBETCTBUH.

MBI JIMIIBL OFHA’KABI HCIIOJIB30BAIW €€ B IVIaBe BoccTaHOBJIeHMe [JaHHBIX JIA IIOMCKa OoJiee
HeJOCTH>KUMBIX (dangling) 06 beKTOB.

git reflog

KoMmanpa git reflog mpocMaTpuBaeT UCTOPHUI0O U3MEHEHUsI TOJIOB BETOK Ha IIPOTSDKEHUU Ballleit
paboThI /I ITIOMCKA KOMMUTOB, KOTOPBIE BBl MOIJIM BHE3aITHO IIOTEPSITh, IIepeIIHChIBasi UCTOPHUIO.

B 0CHOBHOM, MBI pacCMaTpUBaId 3Ty KOMaHAy B IlaBe Refl.og-cokpallieHus, Iie Mbl II0Ka3aIn
IIpUMep HCII0JIb30BaHUS 3TOM KOMAaH/IbL, a TaK)Ke KaK MUCII0JIb30BaTh git log -g AJs ImpocMoTpa
TOM Ke “HPOpPMaITuH, UCI0JIb3yd git log.

MsbI Ha IIpaKTHUKe pacCMOTpe/Id BOCCTaHOBJIEHHE HOTepHHHOﬁ BeTKH B IJIaBe BoccTaHOBJIEHUE
JaHHBIX.

git filter-branch

Komanpma git filter-branch mcriosbsyercsa [Uid IIepellMCBIBAHUA COZEP>KHUMOI0 KOMMHUTOB IIO
3aJJaHHOMY aIrOpUTMy, HaIlpuMep, /A IIOJHOIO yAajdeHud ¢aiia M3 HUCTOPUU WM [IJI
BBIWIEHEHWsI MCTOPUU JIMIIb 4YacTH ¢GaiyioB B IIPOeKTe [Id BBIHECEHUS B OTHEJIbHBIA
PeIlo3UTOPUH.
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B riaBe Yianenue daiisa 13 KaXkI0ro KOMMHUTA MBI 00bSICHIIM MEXaHU3M pPaboThl 9TOM KOMaH/bI
U paccKasaJjiv IIpo UCII0Jb30BaHMue oIy --commit-filter, --subdirectory-filter u --tree-filter.

B mraBax Git-p4 1 TFS MBI HMCIIOJIB30BaIA 3Ty KOMaHAY /I HCIIPaBJIeHUS UMIIOPTUPOBAHHBIX
PeIlo3UTOpPHEB.

Hu3KOoypOoBHEBEIE€ KOMaH/IbI

Taxoke B 9TOM KHUTe BCTpedyaJuCch HEKOTOpPhIe HU3KOYPOBHEBEIE ("caHTeXHUUeCcKHe'") KOMaH/IbL.

[lepBast M3 HUX — 3TO ls-remote, C KOTOPOM MBI CTOJIKHYJHUCHL B ItaBe Pull Request Refs u
HCII0/Ib30BaJIU [JI IIPOCMOTPA CCHIIOK Ha CepBepe.

B maBax PyuHoe cimssHue GaiiyioB, Rerere U MH/eKC MBI UCII0JIb30BaJI KOMaHAY 1s-files 4T0ObI
IIPOCMOTPETH "ChIpble" TaHHbIe B UHIIEKCE.

MBI TaxkKe YIIOMHHAJM O KOMaHje rev-parse B IJlaBe CCBUIKM Ha BeTKH, HUCIIOJIb3yeMOH I
IIpeBpalleHUs IIPaKTUYeCKU IIPOU3BOJIBLHO 0TPOPMaTUPOBAHHBIX CTPOK B SHA-1 yKasaTeJIn.

Taxk U UHaue, O0JIBIIUHCTBO HHU3KOYPOBHEBBIX KOMaH[ c06paH0 B In1aBe Git HU3HYTPH, KOTOPast
Ha HUX U COCpeaoTodueHa. Ms1 CTapaJikiCh n3beraThb 3THUX KOMaH[I B IPYyTHUX MeCTaX B 3TOM KHUTE.
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