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I'maBa 1

BBengenmue

Jra IiaBa 0 TOM, Kak HauaTh paboty ¢ Git’om. CHauana MbI pacCKaskeM O IIPOMCXOKIEHNN
WHCTPYMEHTOB IUIS KOHTPOJIS BEPCUIL, 3aTeM — KaK yCTAaHOBUTH U 3amycTuthb Git Ha Barei Ma-
I He Y HAaKOHeI[ KaK HACTPOMTB ero TakK, YUT00 MOKHO ObLIO IPUCTYIUTH K padore. K koHIy aToit
IJIaBBI BRI OyJleTe IOHMMATh, 3aueM Git BooOIIie cliesiaH, IIoYeMy BaM CTOWT YIM IIOJIb30BAThCA, 1

6y;[eTe T'OTOBBI HAUYAaTh C HUM pa6OTaTL.

1.1. O xoHTpOJIEe Bepcuii

Yro Takoe KOHTPOJIb BEpCHUIt, 11 3aueM OH BaM HyxeH? Cucrema koHTtposs Bepcuit (CKB) —
3TO CHCTEMa, PeTUCTPUPYIOIIad U3MEHEeH! B OJJHOM JUIM HeCKOJBKUX (aiinax ¢ TeM, 4ToObI B
JaybHelIIeM Oblla BO3MOXKHOCTb BEPHYThCS K ONpeNeI€HHBIM CTaphIM BepCUAM 3THUX (ailios.
Jl71g mpuMepoB B 9TOI KHUTE MBI OyAeM JCIIOIb30BaTh MCXOMAHbIE KOAbI IPOTPaMM, HO Ha CAMOM
JeJle ITOJ BEPCUOHHBII KOHTPOJIb MOKHO IIOMeCTUTH (ailyIbl IPaKTIUECKM JTI000ro THIIA.

Ecnu BBI rpaduueckuit min Be6-qusaiftHep 1 XOTeNN Obl XPaHUTh KaKAYIO BepCHUIo 1300pa-
KeHM MM MaKeTa — a 3TOr0 BaM HaBepHIKA XOUeTCA — TO II0JIb30BAaThCA CUCTEMOI KOHTPO-
1 Bepcuit 6ymer oueHb MyapbIM perreHneM. CKB maér BO3MO)KHOCTH BO3BpAlllaTh OTHEIbHBIC
daiibl K IpeXHEeMy BIUAY, BO3BpalllaTh K IPEKHEMY COCTOSHIIO BeCh IIPOEKT, IPOCMATPUBATH
MIPOMCXOAAIIE CO BpeMeHeM M3MeHEeHNs, OIIPefeaTh, KTO IOCAeHIM BHOCKUI U3MEHEHN BO
BHE3AaITHO IIepecTaBIINii paboTaTh MOAYJIb, KTO 1 KOTZIa BHEC B KOZ KaKyI0-TO OLIMOKY, I MHOTOE
npyroe. Boob1ue, ecin, mons3ysice CKB, BbI Bcé ucopTuTe min morepsiere (Gaisl, BCé MOKHO O0y-
JieT JIETKO BOCCTaHOBUTH. B1o6aBoK, HaKJIaAHbIE PACXOMBI 32 BCE, UTO BHI IT0OJIyUaere, OyyT OUeHb

MaJIEHbKI M.

1.1.1. JIokaJabHBIE CHCTEMbI KOHTPOJISA BEPCUIL

MHoOTM€ IpeAnoUNTa0T KOHTPOIMPOBATH BEPCUI, IIPOCTO KOTMPYS (aViIbl B OT/AEIbHBIN Ka-
Tasor (Kak MpaBmiIo KoOaBJIIsd TEKYIIYIO AaTy K Ha3BaHMIO KaTajora). Takoil ITOAX0x OueHb pac-
IIpOCTpaHéH, IOTOMY UTO IIPOCT, HO OH U uarte qaét cbou. OueHb JIerko 3abbITh, YTO THI HE B TOM
KaTaJiore, U CJIy4aliHO N3MEHUTH He TOT ¢aiil, 6o CKOIIMPOBATh QaiIbl He Ty[a, Ky4a XOTel, U
3arepeTh Hy)XHbIe Parlibl.

Yro6sl pelmTh 3Ty MpodieMy, IPOrpaMMICTHI ysKe HaBHO paspaborann gokansHbie CKB ¢

poCTOIt 6301 JAHHBIX, B KOTOPOIT XPAHATCS BCe M3MEHEHMS HYKHBIX (aitiioB (cM. pucyHoK 1.1).
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JlokanbHbIN KOMNblIOTEP
Pabouas konusa Basa pAaHHbIX Bepcum
dann Bepcua 3
Bepcusa 2
Bepcua 1

Puc. 1.1: Cxema doxkanpaoit CKB.

Onnoit n3 Hanbosee nomynsapHbix CKB Takoro Tuma sBiseTcs rcs, KOTopas K0 CUX II0p yCTa-
HaBJIMBaeTCs Ha MHOTME KOMIBIOTepsl. [Jake B COBpeMEHHOII oIlepanoHHoI1 cucteme Mac OS X
yTuinTa rcs ycraHasiamBaercs BMecte ¢ Developer Tools. 9ta yruinura ocHoBaHa Ha paboTe ¢ Ha6o-
pamu nartdert Me;KIy Imapamy Bepcuit (marty — ¢aiiir, OImChIBAOIIMIL pas3inyue MexXay daimamn),
KOTOpBIE XPAHATCS B CIIEIMaIbHOM opMare Ha AyICKe. ITO IT03BOJISIET IIEPECO3AATh 0001 (aiit

Ha JII00011 MOMEHT BpEMEHI, II0CIJIEA0BATEIHHO HAKIIAABIBASI IATUIL.

1.1.2. IleHTpaaM30BaHHbIE CHCTEMbI KOHTPOJIA BepCUIl

Crienytoleil OCHOBHOJI IIpoGJIeMOoJI OKasajach HEOOXOAMMOCTh COTPYXHMUATE C paspador-
YIKaMU 3a APYTUMU KOMIIbIoTepaMit. YToObI pelInTs e€, GbIIN CO3aHbl eHTPATN30BaHHbIe CH-
crems! kouTpousa Bepcuit (LICKB). B cucremax Takoro Tumna, Hanpumep CVS, Subversion u Perforce,
€CTh OJVH e[VHCTBEeHHBII IIeHTPATIBHBIIL cepBep, Ha KOTOPOM XpaHATCA Bce (ailIbl, HAXOM AL~
ecd II0J] BEPCMOHHBIM KOHTPOJIEM, ¥ HECKOJIBKO KIIMEHTOB, KOTOpPhIe ITOJy4YaloT Konuu Gaiiios ¢

Hero. MHOro JieT 3T0 6bLIO CTAaHAAPTOM MJIS CUCTEeM KOHTPOJISI Bepcuii (cM. puc. 1.2).

Takoit MOgX0x MMeeT MHOKEeCTBO IIpenMy1ecTB, ocobenHo Hax gokansHbiMu CKB. K npu-
Mepy, BCe 3HAIOT, KTO M UeM 3aHUMaeTcs B IIPOoeKTe. Y aAMIHICTPATOPOB €CTh UETKUII KOHTPOJIb
HaJ TeM, KTO I UTO MOKeT JAeJaTh, 1, KOHeuHo, anMuHucTpuposats [ICKB HaMmHOTrO Jlerue, uem

JIOKaJIbHbIE 0a3bl HA KaXIOM KIJIMI€HTE.

OpnHako y TaKoro IOAXO0Ja €CTh M HECKOJBKO Cepheé3HbIX HemocTaTkoB. Hambosee oueBua-
HBIII — L€HTPAIM30BaHHBIN CepBep ABJIAETCS ySA3BMMBIM MECTOM BcCell cucTeMbl. Eciu cepsep
BBIKJIIOUAETCS Ha Yac, TO B TeYEeHIe uaca pa3paboTUMKI He MOTYT B3aMMO/IEIICTBOBATb, ¥ HUKTO
He MOKeT COXPaHUTb HOBOJ Bepcuu cBoell paboTal. Ecitu ske OBpexgaeTcs AUCK C LEHTPAIbHOI
6a30i1 JAaHHBIX 11 HET pe3epBHOI KON, BbI TepsieTe abCOTIOTHO BCE — BCIO ICTOPMIO IIPOEKTa, pas-
Be UTO 3a MCKJIIOUEHMEM HECKOJIBKUX paboumx BepCuil, COXpAHMBILIMXCI HAa paboumx MalllMHAX
nosib3oBareseil. JIokagpHbIe CHCTEMBbI KOHTPOJIS BEPCUIl IIOJBEPKEHBI TOI JKe IIpobieMe: ecun

BCA MICTOPMA IIPOEKTA XPAHUTCA B OJHOM MECTE, BbI PUICKYETE IIOTEPATH BCE.
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KomnbloTep A LleHTpanbHbii CKB-cepBep

Pa6ouas konus

Ba3a AaHHbIX BEpCUA

chaiin
Bepcus 3
\\
Bepcus 2
KomnbloTtep b
Pa6ouas konus //

Bepcusa 1

Puc. 1.2: CxeMa eHTPaIN30BAaHHOTO KOHTPOJISI BEPCUIL.

1.1.3. PacnpenenéHHble cucTeMbl KOHTPOJISA BepCUit

U B aTOIT CUTyaluy B UTPY BCTYTAIOT paclpeneléHHbIe cucTeMbl KOHTpoid Bepcuit (PCKB).
B rakmx cmcremax kak Git, Mercurial, Bazaar miau Darcs KIMeHTBI He IIPOCTO BBITPY’KAIOT I10-
ciemHMe Bepcuy (aiiyioB, a IOJHOCTBIO KONMPYIOT Bech peroauropuii. ITosTtomy B ciryuae, Ko-
Ifla «yMUpaeT» cepBep, uepe3 KOTOPBII LiTa paboTa, 110007 KIMEHTCKUI PEIO3UTOPMIl MOKET
OBITH CKOIMIPOBAH OOpaTHO Ha CepBep, YTOOBI BOCCTAHOBUTH 0a3y maHHBIX. Kakablil pas, Korga
KIIMEeHT 3a0MpaeT CBEXXYI0 BepCHUI0 (ailjIoB, OH CO3HaéT cebe ITONHYI0 KOIMIO BCeX JAaHHBIX (CM.

pucyHok 1.3).

CepBep

Basa faHHbIX Bepcuii

Puc. 1.3: Cxema pacnpenesIéHHOM CHCTeMbI KOHTPOJISA BePCHIi.

KomnbtoTep A

Basa fJaHHbIX Bepcuii

Komnbtotep b

A
Y

Ba3sa gaHHbIX Bepcuii
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Kpome Toro, B GoJibliIeil YacTy 3TUX CUCTEM MOKHO paboTaTh C HECKOJIBKUMM yNaJIEHHBI-
MU PENO3UTOPUSIMH, TAKUM 00pa3oM, MOKHO MMapaylIeIbHO paboTaTh ¢ pasHbIMI IPYIIIIAMMY JIO-
Iiell I0-pa3HoMy B paMKax OJJHOTO IIpoeKTa. Tak, B OHOM IIPOeKTe MOKHO OJTHOBPEMEHHO BECTH

HECKOJIbKO TUIIOB pa601mx IIPOIECCOB, UTO HEBO3MOXXHO B LHEHTPAJIN3OBAHHBIX CUICTEMAX.

1.2. Kparkasa ucropus Git

Kak 1 mMHorme sameuarenbHble Bemy, Git HauMHAJICA ¢, B HEKOTOPOM pOJE, PaspyLIeHNUs
BO MMs CO3MIAHUS ¥ JKapKMX CIOPOB. Ampo Linux — melicTBUTENBHO OUeHb GONIBLION OTKPHI-
TBII MPOEKT. BOnbIIyIo uacTp cymectBoBaHms sapa Linux (1991-2002) nuaMeHeHUs K HEMY pac-
MIPOCTPAHAINChH B BUE IIaTUeil X 3aapXUBUPOBAaHHBIX (aitiioB. B 2002 roxy MpoexT meperén Ha
nponpuetapayio PCKB BitKeeper.

B 2005 rogy oTHOIIEHUS MEXKOY COOOIIECTBOM paspaboTumkoB aapa Linux u KoMmaHmert,
paspabarsiBaBieit BitKeeper, mcropTiimich, i IpaBo 6eCIUIATHOTO II0JIb30BAHISI IIPOYKTOM GbI-
JIO OTMEHEHO. ITO IIOATONKHYIIO paspadorunkos Linux (u B vacrHocty JInnyca TopBansaca, co-
3paTens Linux) paspaboTars cOGCTBEHHYIO CICTEMY, OCHOBBIBASICH Ha OITBITE, ITOJYUCHHOM 3a Bpe-

M1 ucnonb3oBanusd BitKeeper. OcHoBHbIe Tpe©oBaHMA K HOBOI CUCTeMe ObLIN CIIeyFOIIIMIL:

» CxopocTb

 IIpocrora nusaitHa

« Togmep:kka HeJIMHETHOM pa3paboTKy (ThICAUN MAPAJLIETbHBIX BETOK)
« IlonHasg pacnpenenéHHOCTD

+ BosmosxkHOCTB 3 PeKTUBHOI pabOThI C TAKMMIY OOJIBIIMMI IIPOEKTaMMU Kak Sapo Linux (kak

I10 CKOPOCTH, TaK ¥ II0 pa3Mepy TaHHBIX)

C momenrTa poxkgeHus B 2005 roxgy Git pasBuBajCsS M 3BOJIOLVOHNPOBAJ, CTAHOBICH IIPOIIIE U
yIobHee B UCIIOIb30BaHNY, COXPAHSIS IIPY 9TOM CBOM IIepBOHAUAIbHBIE KauecTBa. OH HEBEPOSATHO
ObICTp, OueHb 9 eKTMBEH I OONBLINX IIPOEKTOB, a TAK)Ke O0JIafaeT IPeBOCXOMHOIN CUCTEMOIT

BETBJIEHMSI [ISI HEJIMHEIHOI pa3paboTku (cM. riiasy 3).

1.3. OcHosBnbI Git

Taxk uro xe Takoe Git B IByX c10Bax? 9Ty UaCTh BaXKHO YCBOUTH, IIOCKOJIBKY €CJIM BBI IO~
Mmérte, uto Takoe Git, 1 KaKOBBI IPMHIIIBI €r0 paboThl, BaM OymeT ropaso IpoIlle M0Ib30BaThCs
uM 3¢ dexrusHO. Vzyuas Git, mocrapaiitech 0CBOGOIUTHCS OT BCETO, uTO BbI 3HaM o Apyrux CKB,
taknx Kak Subversion mnu Perforce. B Git’e coBcem He Takue nousatus 06 nudopmanum u pabore
C Helf KaK B JPYTUX CUCTEMaX, XOTs II0JIb30BAaTeJIbCKIUII NHTepdeiic OUeHb ITOX0XK. SHAHIUE STUX

pasIMUMIT 3aLUTUT BaC OT IIyTaHMULBI IPH KUcIIoab3oBaHmy Git’a.

1.3.1. Caenku BMecTO ImaTuen

I'maBHOe oTiimunme Git’a ot m06b1x gpyrux CKB (mampumep, Subversion u eit mogoOHbIX) —
3T0 TO, KaK Git BocripuHMMaeT cBOM JaHHBIE. B npuHLMIIEe, GONBIINHCTBO APYIUX CUCTEM XPAHNT

nHpOPMALNIO KaK CIIMCOK M3MeHeHuit (marueit) s ¢aiuio. Itu cucremsl (CVS, Subversion,

4



Ckor Yakou Pro Git Pasgen 1.3 Ocuossr Git

»

Checkins over time

( Bepcus 1 ) ( Bepcus 2 ) ( Bepcus 3 ) ( Bepcus 4 ) ( Bepcus 5 )
( chaiin A H Al ) 1 A2 '

‘ haiin B } Al
C <A3)

Puc. 1.4: Ipyrue cucreMbl XpaHsT JaHHbIE KaK M3MEeHEeHN K 6a30BOII BepCHU I KaXKIO-

ro ¢daira.

Perforce, Bazaar n ipyrue) oTHOCSATCA K XpaHUMBIM JAaHHBIM KaK K HA00py (aiiyioB 1 M3MeHEHNIA,
CHleJTaHHBIX IS K&KIOro U3 3TUX (ailyloB BO BpeMeH, KaK [I0Ka3aHo Ha pUCyHKe 1.4.

Git He XpaHNT CBOU JaHHBIE B TaKOM Bupe. BMecro sroro Git cyuraeT XxpaHUMBbIe JaHHBIE
HabopOM cj1enKkoB He6GoJbIIoi (ainoBoit cucteMbl. Kakaplil pas, Korjga Bbl QUKCUpPYETe TEKY-
LIyI0 BepCuio rpoekTa, Git, 110 cyTu, COXpaHsIeT CIEIIOK TOr0, KaK BBINISIASIT Bce (ailyibl IPOEKTa
Ha Texy1mit MoMeHT. Pann adpdexruBHOCTH, ecnu darin He MeHsuics, Git He coxpaHsier daiil CHo-
Ba, a JieJIaeT CChUIKY Ha paHee coxpaHEHHBII ¢ait. To, kak Git TOAXOAUT K XpaHEHUIO JaHHBIX,

TI0XO’K€e Ha PUCYHOK 1.5.

»

Checkins over time >

( monenns n.pc[u,z) (Caeneans ) (Cmopomms ) (" moseuns )

CD G I G

Puc. 1.5: Git xpaHNUT JaHHBIE KaK CJIEIIKV COCTOSHUI IIPOeKTa BO BpEMEHMN.

910 BaxHoe orunune Git’a OT IpakTMUeCcKy BCceX OPYIMX CUCTEM KOHTpOJs Bepcuii. M3-3a
Hero Git BEIHYXI€H IIepecMOTpeTh IIPAKTUIECKI BCe aCIIEKThI KOHTPOJIT BepCHif, KOTOpbIe IpyTue
CMCTEMBI IIepeHsIN OT CBOMX IpeplecTBeHHMIL. Git 60sblie ITOX0XK Ha HeGOIbILIYIO (arlIoByI0
CHUCTEMY C HEBEPOSITHO MOIITHBIMY MHCTPYMEHTaMH, paboTaloIMMU IT0BEPX Heé, ueM Ha IIPOCTO
CKB. B rnaBe 3, kocHyBIIICH paboTsl ¢ BeTBsAMHU B Git’e, MBI y3HaeM, KaKye IIPEMMYIIecTBa qaéT

TaKO€ IIOHMMaHINE JaHHBIX.

1.3.2. IlouTu Bce onmepanuy — JIOKaJIbHbIe

Inst coBepierust 60abIIMHCTBA oneparuit B Git’e HE0OXOMMBI TOJIBKO JIOKATbHBIE (Patiibl
U pecypcsl, T.e. 06bIUHO MH(pOpMaLMs C APYTUX KOMIIBIOTEPOB B CETU He HysKHa. Eciu BbI mpu-
BBIKJIY II0JIB30BATHCA LIEHTPATM30BAHHBIMI CICTEMAaMI, I/ie IPAKTIYeCKY Ha KOXKAYI0 OTIepaLlIIo
HaKJIaJbIBAETCS ceTeBas 3aieprKKa, BbI, BO3MOXKHO, TI0yMaeTe, uTo 6oru Haxesnu Git He3eMHOI
cuoit. Tak Kak BCS MCTOPMS IIPOEKTa XPAHUTCS IIPSIMO y Bac Ha HVICKe, OOIBIIIMHCTBO OIIepaLyil

KaXyTCs ITPAKTNYECKMT MI'HOBEHHBIML.
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K npumepy, 4To6BI ITOKa3aTh UCTOPUIO IpoeKTa, Git'y He Hy>KHO CKaumMBaTh e€ C cepBepa, OH
IIPOCTO UNUTAET e€ IPAMO U3 Balllero JOKAJIbHOIo pernosutopusd. [losTtoMy McTopuio BbI YyBUAUTE
IIPaKTUYeCKN MIHOBEHHO. Eciii BaM Hy»HO IIPOCMOTpeTh N3MEHEHU MEXIY TeKyIlell Bepcuert
q)aﬁma 1 BepCuUell, CHeaHHOI Mecsl] Ha3af, Git MoxkeT B34Th (pariyl MeCSUHO JABHOCTI U BBIYNIC-
JINTBh pa3HUIly Ha MeCTe, BMECTO TOTo YTOOBI 3ampamyBarh pasunny y CKB-cepBepa mnu kauarts
C HEro cTapyio Bepcuio (aiyia u enarh JIOKaIbHOE CpaBHEHNE.

Kpome Toro, pabora JOKaIbHO 03HAUAET, UTO MaJIO Yero Heslb3s chesaTh 6e3 mocryma k Cetu
nin VPN. Eciu BbI B caMOJIéTe MM B [TO€3[ie 11 XOTUTe HEMHOIO II0paboTaTh, MOXKHO CIIOKOIIHO
JenaTh KOMMMUTEL, a 3aTeM OTIIPABUTH UX, KaK TOJIBKO CTaHET AOCTYIIHA ceThb. ECIM BBI MpUIILIN
momorit, a VPN-kineHT He paboTaer, BCé paBHO MOKHO IIPOAOJDKATH paboTaTs. Bo MHOrMX Ipyrux
CHUCTEeMax 9TO HEBO3MOXKHO JUIN Ke KpaitHe HeynobHo. Hampumep, ucrosns3sys Perforce, Ber maso
YTO MOJKETe CHeJaTh 0e3 coequHeHus ¢ cepBepoM. PaGoras ¢ Subversion u CVS, Bbl MoXxeTe penax-
TUPOBaTh Pajuibl, HO COXpAaHUThH U3MeHeHNUs B 6a3y MaHHBIX HeNb3s (IOTOMY YTO 6as3a JaHHBIX
HeJoCTyIIHa). Bo3MO0)XHO, BBI yMaeTe, UTO He TaK YK 9TO BCE 1 Ba)KHO, HO IIOTOM BbI YAMBUTECH,

HACKOJIBKO 3TO MEHMIET O€JI0.

1.3.3. Git cireanT 3a I{eJIOCTHOCTBIO JAHHBIX

Ilns Beero, uto coxpangercd B Git, cHaasa BEIYMCIIAETCS KOHTPOJIBHAS CyMMa, U B JaJIbHE-
IIIeM OHAa yKe VI JICTIOJIb3yeTcd [IJIS ITOoVCKa cofepKumoro. [loaToMy HeBO3MOKHO M3MEHNUTD COLEpP-
Kumoe (aiia My Katajaora Tak, 4To6s! Git He y3Ha 06 9TOM. 9Ta QYHKIMOHAIBHOCTH BCTPOEHA
B caM ¢pyHmamenT Git’a 1 SBiIfeTCSI BXXHOI cOCTaBIIsoOLIei ero purocodun. Ecnu nupopmanms
IoTepseTcs IIPU Iepefaye WM IOBpeOUTCS Ha Ancke, Git Bceria cMOXeT 9TO OOHAPYKUTb.

Mexanusm, ucons3yeMsiit Git’ oM i BBIUMCIeHNS KOHTPOJIBHBIX CYMM, HasbiBaeTcst SHA-
1 xemreM. 9To cTpoKa 13 40 HIecCTHAAATEPUUIHBIX CIMBOJIOB (0-9 u a-f), Berunciasemas B Git’e Ha

OCHOBE COEP>KMMOTO (haitya uin CTpyKTypbl KaTasora. SHA-1 xelr BBITJIAAUT IIPMMEPHO TaK:

24b9da6552252987aa493b52f8696cd6d3b0O373

Pa6oras ¢ Git’om, BeI GyeTe BCTpeUaTsb 3T XEIV IIOBCIOAY, [IOCKOJIBKY OH MX OU€EHb IIIIPOKO
ucmonbayer. akruyecku, B cBoelt 6asze maHHbIX Git coxpaHser Bcé He 110 MMeHaM (aiiios, a o

XelIaM X COOEPKIMMOTo.

1.3.4. Yamge Bcero gamubie B Git TOJIbKO 700aBIAIOTCH

IIpakTmyecky Bce JeVICTBYS, KOTOPBIE BbI coBepriaere B Git’e, TOJIBKO {00ABIISIOT JaHHBIE B
6a3y. OueHb CJI0)KHO 3aCTaBUTh CUCTEMY YRAINTH JaHHBIE IV CAEJATh UTO-TO HEOTMeHsIeMoe.
MoskHo, Kak u B Jro6oit apyroit CKB, moTepsiTh qaHHbIe, KOTOpbIE BBI €Ill€ He COXPAHIUIIN, HO
KaK TOJIBKO OHM 3a(MKCUPOBAHBI, X OUEHb CIOKHO IIOTEPSATh, OCOOEHHO €CJIV BBl PETYJISIPHO
OTIIpaBJIsIeTE M3MEHEHN B IPYTOIl PEIO3UTOPUIL.

ITostomy nosp3oBaTbes Git’oM — yIOBOIBCTBUE, IIOTOMY UTO MOKHO 9KCIIEPMMEHTUPOBATb,
He 605ICh YTO-TO CEPBE3HO M0JIOMAaTh. YTOOBI y3HATB MOAPOOHee 0 TOM, Kak Git XxpaHUT cBOM HaH-

HBbI€ I KaK BOCCTaHOBUITD TO, UTO KAXKETCA y’K€ IIOTEPAHHDBIM, yuTamnre Tj1aBy 9.
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1.3.5. Tpu coctoaHuA

Teneps BHUMaHMe. ITO caMOe B)KHOE, YTO HY>KHO IOMHUTH IIpo Git, eciut BBI XOTHUTE, UTOGHI
Janblile u3ydeHue 1uIo riagko. B Git’e daripl MOryT HaXOOMUTHCI B OMHOM U3 TPEX COCTOSHMUIL:
3apUKCUPOBAHHOM, M3MEHEHHOM U ITOATOTOBIEHHOM. «3adMKCHUPOBaHHBIN» 3HAUUT, UTO (harir
y’Ke COXpaHEH B Balllell JIoKalIbHOI 6ase. K M3MeHEHHBIM OTHOCATCA (ailiIbl, KOTOPBIE TIOMEHS-
JIUCh, HO ellé He Oputn 3a¢mkcupoBansl. [logroroBieHHbIe Gaiibl — 3T0 U3MeHEHHbIE (aiIbL,
OTMeUeHHbIe [JIsl BKIIOUEHVS B CIIEAYIOILMIT KOMMIUT.

Takum oOpas3oM, B mpoekrax, ucnoibsyomux Git, ects Tpu uactu: karamor Git’a (Git
directory), pabounit karamnor (working directory) m oGyacth ITOArOTOBIEHHBIX Qaiios (staging

area).

JoKanbHble onepayum

paéounii UHgeKC KaTanor git %
KaTtanor (penosunTopuii)

Puc. 1.6: Paboumnii kaTaixor, 06;1acTh HOATOTOBIEHHBIX (aiiioB, Kataxor Git’a.

Karanor Git’a — ato mecro, rae Git xpaHUT MeTafaHHbIE U 6a3y JAHHBIX OOBEKTOB BAIIETO
mpoekra. 910 Hambosee BaxkHast yacTe Git'a, 1 MMEHHO OHa KOIMPYETCs, KOTAa Bbl KIOHUpyeTe
PEIo3UTOPHIL ¢ PYTOro KOMIIBIOTEpA.

Pabounit KaTanor — 3To U3BJIeUEHHAA U3 0a3bl KON ONpeeSIEHHOI Bepcuy IIpoeKTa. ITu
GailyIbl JOCTAIOTCSA M3 CKATON 6a3bl MaHHBIX B Karayore Git'a 1 MOMeInarTcs Ha JYICK AJIS TOTO,
4TOGBI BBI MX IPOCMATPUBAIN U PeJaKTUPOBAIIIL.

O67nacTh MOATOTOBIEHHBIX (HaAlIOB — 9TO OOBIUHBIN (hailil, 0OBIYHO XPAHSIIINIICS B KaTaJO-
re Git’a, KOTOpBIT COmEPKUT MHPOPMAIMIO O TOM, UTO JOJLKHO BOITH B CIEAYIOIINUI KOMMMUT.
Nuorpa ero HaseiBaroT MHAeKcoM (index), XOTs B IOCJIeHEE BPEMsI CTAHOBUTCS OOILEIIPUHSATHIM
Ha3bIBATh €r0 00JIaCTHIO IIOATOTOBIEHHBIX (alliIoB (staging area). [lajiee B KHUre MBI KaK IIPABILIO
OymeM IpUOEepPKUBATHCS CTapOIl TePMUHOIOT .

CraHgapTHbIIT pabo4uil IpolLecc ¢ UCIoab3oBaHMeM Git’a BBINIAOUT IPUMEPHO TaK:
1. Bel BHOCUTE U3MeHeHNUs B (aiibl B CBOEM paboueM KaTajore.
2. IMogrorasnmBaeTe (aiiiasl, $OOABIIAL UX CIEIKN B 0OJIACTH IIOATOTOBIEHHBIX (aiIoB.

3. JlemaeTe KOMMMUT, KOTOPBII 6epéT IIOATOTOBJIEHHEBIE (baﬁmbl "3 MHOEeKca U IToMelllaeT X B

xarasor Git’a Ha IIOCTOSHHOe XpaHEeHNe.
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Ecnu pabouas Bepcus ¢aitia coBmamaer ¢ Bepcueit B Karanore Git’a, gaiin cunraercss 3adpukcupo-
BaHHBIM. Eciiu ¢paitn m3ameHéH, HO Ko6GaBiieH B 06J1aCTh IIOATOTOBIEHHBIX JAHHBIX, OH IIOJTOTOB-
steH. Ecom sxe ¢aiin m3meHmics nmocie BeIrpy3ku n3 BJI, Ho He ObLT IIOATOTOBJIEH, TO OH CUUTAETCS
M3MeHEHHBIM. B ri1aBe 2 BbI y3HaeTe Goublie 06 9TUX TPEX COCTOSHIIX U KaK MOKHO JIMOO0 MU3-

BJI€UD V3 HUX BBITOAY, 1100 IPOIYCTUTDH CTATNIO IIOATOTOBKIL.

1.4. YcramoBka Git

Hacrano Bpemst HEMHOTO 03HAKOMUTHCS € MCHoIb30BaHueM Git’a. IlepBoe, uto Bam HeoO-
XOAVIMO CJeJIaTh, — YCTaHOBUTH €ro. ECTh HECKOIIBKO CIIOCOOOB CHENaTh 3TO; ABA OCHOBHBIX —

YCTaHOBKA I3 MICXOOHVIKOB 11 YCTaHOBKa CO6paHHOI‘0 ITaKeTa OJid BaIlen H)IaT(i)OprI.

1.4.1. YcTaHOBKA M3 MCXOTHINKOB

Ecnu ectb BO3MOXKHOCTB, TO, KaK IIPABUIIO, JIyullle YCTaHOBUTH Git 13 MCXOXHBIX KOIOB, I10-
CKOJIBKY TaK BBI IIOJIyUITE CAMYIO CBEXXYI0 Bepcuio. Kaxxnmas HoBast Bepcus Git’a 00BIUHO BKIIIO-
Yyaer I0JIe3HbIE YIIYULIEHNUS [10JIb30BATENbCKOTO MHTEP(derica, I03TOMY ITOJIyUeHIEe TI0CTIeHEN
BEPCUM — YACTO JIYUIIUIT IIyTh, €CIIY, KOHEUHO, BaC He 3aTPyIHsIET YCTAHOBKA IPOTPAMM U3 JIC-
xonHuKoB. K Tomy sxe, MHOrME qucTpuOyTUBEI Linux cogepxaTr oueHb cTapble nakeTsl. [loatomy,
€CJIV TOJIBKO BbI He Ha OU€Hb CBEXXeM QUCTPUOYTUBE VWIIN MCIIOJIb3YeTe ITaKeThl U3 9KCIEPUMeH-
TAJILHOI BETKM, YCTAHOBKA M3 MICXOOHUKOB MOXET OBITh CAMBIM BBHIUTPBILIHBIM PELIEHUEM.

Ilns ycranoBku Git’a BaM moHamobsaTcs O6mOamMoTekn, oT KOTOPBIX OH 3aBucut: curl, zlib
openssl, expat u libiconv. Hannpumep, ecinu B Baiueit cucreme meHemkep nakeros — yum (Fedora),
min apt-get (Debian, Ubuntu), MOXHO BOCIIOJIB30BAaThCA CIENYIOLIMMU KOMaHAaMM, UTOOBI

paspemnTh BCE 3aBUICIMOCTIL:

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

openssl-devel zlib-devel

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

YcTaHOBUB Bce HEOOXOAMMBIE OUOIMOTEKM, MOKHO UATU JAJBIIE M CKAUaTh IIOCJIEIHIOK0
Bepcuio ¢ caitra Git’a:
http://git-scm.com/download

Teneps ckoMIUINPYIATE M YCTAHOBUTE:

$ tar -zxf git-1.7.2.2.tar.gz
$ cd git-1.7.2.2
$ make prefix=/usr/local all

$ sudo make prefix=/usr/local install

ITocne aroro Bl MokeTe ckauath Git ¢ momoirsio camoro Git’a, uToOBI ITONTyUYUTh OGHOBIIE-

HUA:


http://git-scm.com/download
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$ git clone git://git.kernel.org/pub/scm/git/git.git

1.4.2. YcranoBka B Linux

Ecnu BBI x0TUTE ycTaHOBUTH Git mmox Linux xak GuHApHBIN IIAKET, 9TO MOKHO CIeJaTh, MC-
10JIb3ysI OOBIUHBII MeHeKep IIakeToB Barrero quctpubyrusa. Eciau y Bac Fedora, moxxHO Boc-

IIOJIB30BATbhCA yum’OM:

$ yum install git-core

Ecnu ke y Bac aucTpubyTus, ocHoBaHHBIT Ha Debian, Hanpumep, Ubuntu, nompo6yiire apt-

get:

$ apt-get install git

1.4.3. YcranoBka Ha Mac

Ectp mBa mpocTsix criocoba ycraHoBuTh Git Ha Mac. CaMblit IPOCTOI — MCIIONB30BATh Ipa-
¢rueckmit nucramsgTop Git’a, KOTOpHI BB MOXeTe cKauath co cTrpanuisl Ha Google Code (cm.
pucyHok 1.7):

http://code.google.com/p/git-osx-installer

Custam Install on “Scotis Computer™
Package hamms action

B trodudtion # cir Iresaall
& Diassthmien 3a ¥ Amend FATH and MANPATH for git  ieall

& insrallation Type
v

¥

Spacr Neguired . 105 Wi Remanng 148 GCE

Puc. 1.7: UacTasuiarop Git’a mog OS X.

Ipyroit pacrpoctpaHéHHBIN crioco6 ycraHoBku Git'a — uepes MacPorts (http://www.

macports.org). Ecnn y Bac ycranosnes MacPorts, ycranosure Git Tax:


http://code.google.com/p/git-osx-installer
http://www.macports.org
http://www.macports.org
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$ sudo port install git-core +svn +doc +bash_completion +gitweb

Bam He 06513aTeIbHO YCTaHABINBATE BCE NOIIOJIHEHMS, HO, BEPOSTHO, BAM IIOHAJOOUTCS +Svn,
€ciIu BBl KOr[a-HuOyab 3aX0TUTe MCIOAb30BaTh Git BMecTe ¢ penosuropusamu Subversion (cMm.

riasy 8).

1.4.4. YcranoBka B Windows

Ycranosurts Git B Windows oues mpocro. ¥ mpoekra msysGit mpouenypa yCTaHOBKM — OXHA
13 caMbIX IIPOCThIX. IIpocTo ckauariTe exe-(hail MHCTAIIATOpA CO CTpaHMIlb! MpoekTa Ha GitHub’e
M 3aITyCTHUTE eTo:

http://msysgit.github.com/

ITocye ycraHOBKM y Bac GyaeT Kak KOHCOJIbHAs Bepcus (Brirtouaroras SSH-kmeHT, KOTOphIit
NPUTOONTCS MO3Hee), TaK 11 CTaHJapTHas rpaduueckas.

IMoxxanyiicTa, ncronb3yiire Git TOIBKO 13 KOMaHO 060I0UKM, BXOAIIIel B cocTaB msysGit,
IIOTOMY UTO TaK BbI CMO’KeTe 3aITyCKaTh CI0KHbIe KOMaH/BbI, IpMBeIEHHBIE B IIpUMepax B HacTO-
et kHure. Komannuas o6omouka Windows MCIIonbs3yeT MHOI CMHTAKCUC, 13-3a Yero IIPUMepHhI

B Hell MOT'yT pab0oTaTh HEKOPPEKTHO.

1.5. IlepBoHauanbHaa HacTpolika Git

Teneps, korma Git ycTaHOBIJIEH B Balllell CUCTEMe, XOTeJIOCh OBl CHeNaTh Koe-KaKye Belly,
YTOGBI HACTPOUTD Cpedy AT paboTsl ¢ Git’oM mox cebs1. ITo HYKHO CHesIaTh TOJIBKO OJVH pa3 —
npu obHoBneHun Bepcun Git’a HacTpoiiku coxpansarcsa. Ho BbI MoxeTe IIOMEHATh UX B JI06O0I
MOMEHT, BBIIIOJIHIB Te )Ke KOMaHIbI CHOBA.

B cocraB Git’a Bxogut yrunuta git config, xoropas m03BOJIgeT IIPOCMATPUBATh 1 yCTa-
HaBJIMBATh IIapaMeTphl, KOHTPOIUPYIOLLE BCce acieKTsl pabore! Git’a i ero BHEIIHUI BUA. DU

IapaMeTpbl MOTYT ObITh COXpaHEHBI B TPEX MeCTax:

« dair /etc/gitconfig comepxut 3HaueHMs, OOLIVE A BCEX IIOIb30BATENENl CICTEMBI I
IuIg Becex ux penosuropues. Ecnm npu 3anmycke git config ykasaTb mapamerp --system,

TO IIapaMeTphbl 6yﬂyT UUTATbCA I COXPAHATHCA IMEHHO B 3TOT (baf/lﬂ.

« ®aitn ~/.gitconfig xpaHnUT HACTPOIIKM KOHKPETHOTO I10JIb30BaTeNI. ITOT (ailyl UCIOIb-

3yeTcd NP yKasaHUU Iapamerpa --global.

» Kondurypaunonnsiit ¢ain B karanore Git’a (.git/config) B Tom pernosuropmu, rue Bb
HaxOAUTECHh B JAHHBIII MOMEHT. DT IIapaMeTPhI AeICTBYIOT TOJIBKO ISl ZAHHOTO KOHKPET-
HOrOo perosuTopus. HacTpoiiky Ha KayKIOM CIIeAYIOIIEM YPOBHE IIOAMEHIIOT HACTPOIIKI U3
IpeabpIAyLINX YPOBHEIL, TO €CTh 3Ha4eHN B . git/config mepeKprIBalOT COOTBETCTBYIOLIIVIE

3HaueHud B /etc/gitconfig.

B cucremax cemericrsa Windows Git uirer ¢aitn .gitconfig B karanore $HOME (C:\Documents
and Settings\$USER mu C:\Users\$USER mus GosblinHCTBa oas3oBareneir). Kpome roro Git
nier ¢aitt /etc/gitconfig, Ho yKe OTHOCUTENBHO KOPHEBOTO Katanora MSys, KOTOPBIT HAXOQUTCA

TaM, KyJla BbI pellINIn yCcTaHoBUTH Git, Korpa samyckauy MHCTAJIIATOP.
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1.5.1. Ima mosab3oBaTeiasa

ITepBoe, uTo BaM CiIemyeT cAenaTh mocie ycTaHoBKH Git’a, — ykasaTs Ballle MM U aJipec aJIeK-
TPOHHOII IIOUTBL. ITO BaXKHO, IIOTOMY UTO KasKABIl KoMMHUT B Git’e comepKuT 3Ty MHpOpMAIuIo,

71 OHa BKIIIOU€HA B KOMMIITHI, II€EpEaaBa€MbI€ BaMIL, I HE MOXKET OBITH Jajiee M3MEHEHA:

$ git config --global user.name "John Doe"

$ git config --global user.email johndoe@example.com

IToBTOpIOCH, UTO, €CIM YKa3aHa onuus --global, To 3TM HaCTPOIKM JOCTaTOUHO CHENATh
TOJIBKO OJUH pas, IOCKOJIBKY B 9ToM caydae Git OymeT MCIIONb30BaTh 9T JaHHBIE IJIT BCETO, UTO
BBI [leJIaeTe B 3TOM cucTeMe. Eciy 071 KaKIX-TO OTHEIbHBIX IPOEKTOB BBl XOTUTE yKa3aTh APYyroe
VIMSL VUM 9JIEKTPOHHYIO IIOYTY, MOKHO BBIITOJIHUTH 3TY jXKe KOMaHAy 0e3 mapamerpa --global B

KaTaJjore ¢ Hy’KHBIM IIPOE€KTOM.

1.5.2. Bei6op pemakTopa

BbI ykasanu cBoé uMs, 1 Telepb MOXXHO BBIOPATh TEKCTOBBIN peJakTop, KOTOPBIiL OyaeT yc-
I0JIb30BAThCA, eCJIU OymeT Hy>KHO HabpaTb cooberue B Git'e. I[lo ymonuanmio Git ncmonssyer
CTaHJAPTHBII peJaKTOp Ballleil CUCTeMBbI, 00bIuHO 370 Vi miy Vim. Eciy BbI X0THTe MCIIOTB30BATh

IPYTOil TEKCTOBBIN pefakTop, Hanpumep, Emacs, Mo>XHO cenaTs cienyroliee:

$ git config --global core.editor emacs

1.5.3. Yruiaura cpaBHeHUA

Ipyras mosesHas HacTpOJKa, KOTOpas MOXKeT IIOHanoOuThcs — BcTpoenHas diff-yTumra,
KOTOpast 6yJeT MCIIOoNb30BaThCA AJIS paspelieHys KOHGIMKTOB cnnsHusa. Hanpumep, ecau BbI X0-

THUTE UCHoab30BaTh vimdiff:

$ git config --global merge.tool vimdiff

Git ymeet menats camsuns npu momorru kdiff3, tkdiff, meld, xxdiff, emerge, vimdiff, gvimdiff,
ecmerge u opendiff, Ho BbI MOKeTe HacTpouTh U APyryIo yTmuty. [lonpoGHee 06 3TOM HAIMCAHO

B IJIaBe 7.

1.5.4. IIpoBepka HacTpoek

Ecau BBI XOTUTE IIPOBEPUTDH UCIIOJIB3YEMBIE HaCTpOIu/IKI/I, MOKETE UCIIOJIb30BaTh KOMaHAY glt

config --list, uTOOBI ITOKA3aTh BCeE, Kkoropsle Git HalIET:
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$ git config --list

user .name=Scott Chacon
user.email=schacon@gmail.com
color.status=auto
color.branch=auto
color.interactive=auto

color.diff=auto

Hexoropere xmroum (HasBaHMs) HACTPOEK MOTYT IIOSIBUTHCSI HECKOJIBKO pas, IIOTOMY
uro Git uMTaeT OQUH M TOT >Ke KU M3 pasHbIX ¢aiuios (Hanpumep m3 /etc/gitconfig u
~/.gitconfig). B satom ciayuae Git mcronp3yeT mocjieJHee 3HaAUEHME IS KKIOI0 KIIIoUa.

Taxoxe BBl MOKeTe IPOBEPUTHh 3HAaUeHNE KOHKPETHOIO KJII0Ya, BBINONHMB git config

{Kknto4}:

$ git config user.name

Scott Chacon

1.6. Kak moxyyuTs moMmoigs?

Eciu BaM Hy>KHa ITOMOILb IIpY McIoIb30BaHuu Git’a, ecTh Tpu cr1oco6a OTKPBITH CTPAHUITY

PyKoBoacTBa 110 Jr060it komaHze Git’a:

$ git help <komaHpa>
$ git <komaHga> --help

$ man git-<komaHga>

Hampumep, Tak MOXHO OTKPBITh pyKOBOACTBO I10 KoMaHe config:

$ git help config

STy KOMaHIbI XOPOLIN TEM, YTO VMU MOJKHO IT0JIb30BaThCSI BCErAa, Jake 6e3 IMOMKIIIoUe-
HUA K cetu. Ecnm pyKoBonacTBa M 9TOM KHNUIM HEJOCTATOUHO U BaM HY)KHa IIepCOHAJIbHAs II0-
MOIIb, BBI MOJKETe IIOIIBITaThCI ITOVMCKATh eé Ha KaHajmax #git n #github IRC-cepBepa Freenode

(irc.freenode.net). OGBIYHO TaM COTHM JIIOAEN, OTIMYHO 3HatoMX Git, KOTOpbIe MOTYT ITIOMOYb.

1.7. Utorn

Teneps y Bac JOJDKHO OBITH 0Oliiee TOHMMaHMe, uTo Takoe Git, 1 B 4éM ero oTJImyme oT TexX
IICKB, koTOpBIMN BBI, BEPOSTHO, IT0JI30BAINCH paHblile. Takxe y Bac JOJKHA OBITh YCTAaHOBIEHA
pabouas Bepcus Git’a ¢ Bammmy InyHbIMU HacTpolikamu. HacTtamo BpeMs mepeitTit K M3ydeHuo

ocHos Git’a.

12



I'maBa 2

OcHosrI Git

Ecnu BbI xoTuTEe Hauath paborars ¢ Git’om, mpoumTaB Bcero omHy IJIaBY, TO 3Ta IJaBa —
TO, UTO BaM HY’KHO. 3[[eCh PACCMOTPEHBI Bce 6a30Bble KOMaH/IbI, HEOOXOMbIE BaM IJIsI Pelie-
HVSI [TOAaBJIIOIIEro GOJIBIIMHCTBA 3aau BO3HUKAIIMX Ipu padoTte ¢ Git’om. ITocie npoureHns
9TOJI TJIaBBI BB HAYUNUTECh HACTPANBATh M MHULIMAIN3MPOBATh PEIIO3UTOPUIL, HAUMHATD U IIpe-
KpallaTh BEPCUOHHBIN KOHTPOJIb (ailyIoB, a TAK)Ke ITOATOTABINBATH U (PUKCUPOBATH N3MEHEHUS.
M&I TakKe IPOAEMOHCTPUPYEM BaM Kak HacTpouth B Git’e MTHOpUpPOBaHME OTENbHBIX (ailyIoB
JJIN UX TPYIIIL, KaK GBICTPO M IPOCTO OTMEHMUTH OLINOOUHBIE N3MEHEHNs, KaK IIPOCMOTPETH JC-
TOPMIO BAIIIETO IIPOEKTA U M3MeHEeHNsI MeXAY OTAeNbHBIMM KOMMUTaMy (commit), a Taxke Kak

ornpasiark (push) u momyuars (pull) nsmenenns B/u3 ynanénuoro (remote) pernosuropus.

2.1. Co3manue Git-penosuropusa

s cosmanus Git-perno3snTopus CyIecTBYIOT JBa OCHOBHBIX IToaxona. IlepBriit mogxom —
ummopr B Git y»ke CyIecTBYIOILIEro IpoeKTa MM KaTajsora. Bropoil — KIIOHUpOBaHNE yKe CyIIe-

CTBYIOLLIETO PEMO3UTOPMA C CepBepa.

2.1.1. Co3paHue peno3NTOPUA B CyLIECTBYIOIIEM KaTajore

Ecnu BBI coGupaeTecs HauaTh MCII0Ib30BaTh Git IS CyIIIeCTBYIOIETO IIPOEKTa, TO BaM HE00-

XOIVIMO II€PEITY B IIPOEKTHBIN KaTaJIOT ¥ B KOMaHOHOI CTPOKE BBECTH
$ git init

9Ta KOMaH#a co3TaéT B TeKyIleM KaTajore HOBBIN IIOIKATAJIOT C MMeHeM .git comep Karumit
Bce HeoOXomuMbIe Gaiuibl peno3utopus — ocHoBy Git-penosuropus. Ha atom ararre Bair mpoext
eIllé He HaXOMNUTCI IO BEPCUOHHBIM KOHTposeM. (B riaBe 9 mpuBeneHo mogpo6HOe ommmcaHme
(aliioB comepIKaIIXCI B TOJIBKO YTO CO3MAHHOM BaMM Kartajore .git)

Ecnu BbI X0THTE [06ABUTH IO BEPCHOHHBII KOHTPOJIb CyIlecTBYOIe Garibl (B OTINUMe
OT IIyCTOTO KaTajora), BaM CTOUT IIPOMHIEKCUPOBATh 3TY (aiiIbl ¥ OCYLIECTBUTD NEPBYI0 (HUK-
caruio usMeHeHuit. OCyIlecTBUTDH 3TO BRI MO)KeTe C IIOMOIIIBI0 HECKOJBKMX KoMaHp git add

yKasbIBAIOIIIX MHEKCUpYyeMble (ailibl, a 3aTeM commit:
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$ git add *.c
$ git add README

$ git commit -m 'initial project version'

Ms1 pas3bepém, UTO HenaloT 3TM KOMaHABI uyTh mo3xe. Ha manHoMm atame, y Bac ectb Git-

pernosuTopuii ¢ fo6aBIeHHBIMY (aiiaMy 1 HaYaIbHBIM KOMMUTOM.

2.1.2. KnoHupoBaHue CyIeCTBYIOIIEero perno3uTopust

Ecnn BBI XejtaeTe IOJNYUNTH KOIIMIO CYIIECTBYIOIero penosuropus Git, Hampumep, poek-
Ta, B KOTOPOM BBI XOTUTE II0y4acTBOBaTh, TO BaM HYy>KHa KoMaHfa git clone. Eciy Bbl 3HaKOMBI
C OPYTMMIM CHCTeMaMy KOHTPOJISI BepCUil, TaKMMM Kak Subversion, To 3aMeTHTe, YTO KOMaHa
HaspIBaeTcs clone, a He checkout. 9To BaskHOe oTimune — Git IoyyaeT KOINMIO IIPaKTIYeCKU
BCeX [aHHBIX, YTO eCcTh Ha cepBepe. Kaxkmas Bepcus kaxaoro ¢aruia 13 NCTOPIMI IpoeKTa 3abupa-
ercst (pulled) ¢ cepBepa, xorna BbI BeIosHsIeTe git clone. PakTmueckn, ecaym cepBEPHBIN qUCK
BBIJIET 13 CTPOSI, BBI MOKETE MCIIOTIB30BATh JI000TI 113 KIIOHOB Ha JII000M 13 KIMEHTOB, AJIS TOTO
4TOGBI BEPHYTH CEPBEP B TO COCTOSIHIIE, B KOTOPOM OH HaXOIVUICS B MOMEHT KIOHMPOBAaHMS (BbI
MOJKeTe ITOTepATh YacTh CepBEPHBIX IepexBaTumKoB (server-side hooks) u T.11., HO Bce maHHBIe,
MOMeIIEHHBIE IO BEpCUOHHBIN KOHTPOJIb, OYAYT COXpaHEeHbI, HOAPOOHEe CM. B IJIaBe 4).

KnoHupoBaHMe peno3muTopms OCYLIECTBIgeTcI KoMaHaol git clone [url]. Hanpuwmep,
ecJIy BBl XOTHTe KIOHMPOBaTh 6ubnmoreky Ruby Git, nsBectyro kak Grit, BbI MOXKeTe CenaTh

3TO0 CIeqyoImM 06pasom:

$ git clone git://github.com/schacon/grit.git

9Ta KOMaHJa co31aéT KaTaIor ¢ MMeHeM grit, MHMIManu3upyer B HEM KaTajlor . git, cka-
4YMBaeT BCe MaHHBIE MJII 9TOTO pernos3uTopus u co3naér (checks out) pabouyro komuo mociexHen
Bepcuu. Eciiu BbI 3aiiéTe B HOBBI KaTalor grit, Bel yBUAMTE B HEM MPOEKTHBIE (ailIbl, IpU-
rogHble IJIsI paboTHI U UCIIONb30BaHMs. ECiM BBl XOTUTE KIOHUPOBATH PEMO3UTOPUIL B KATAJIOT,

OTIMUHBIN OT grit, MOXHO 3TO yKasaThb B CJIeyIOIlleM ITapaMeTpe KOMaHIHOM CTPOKI:

$ git clone git://github.com/schacon/grit.git mygrit

9Ta KOMaHa JeJlaeT BCE TO sKe caMoe, UYTO M IIPeabIAyLasd, TOJIbKO pe3yJIbTUPYIOLINII KaTa-
Jior Oyner Ha3BaH mygrit.

B Git’e peann30BaHO HECKOJIBKO TPAHCIIOPTHBIX IIPOTOKOJIOB, KOTOPBIE BBl MOYKETE JICIIOJIb-
30BaTh. B mpegpIAyIIIeM IpuMepe UCII0JIb30BAJICA IIPOTOKOJI git : //, BBI TAaK:Ke MOKETe BCTPETUTD
http(s):// wmm user@server:/path.git, ncrone3syromuit mporokoi nepegaunu SSH. B rase 4
MBI IIO3HAKOMUMCS CO BCEMU [OCTYITHBIMY BapuaHTaMU KOHPUTypanun cepBepa s obecreue-

HUISL JOCTYyIIA K BalllIEMY Git-peHOSI/ITOpI/IIO, a TaKyKe€ paCCMOTPUM UX JOCTOMHCTBA I HEAOCTATKIL.

14



Ckor Yakon Pro Git Paspes 2.2 3amnick M3MeHEHNUII B PETIO3NTOPIIL

2.2. 3anuce N3MeHEeHUI B Peno3UTOPUIL

Urak, y Bac nmeercs Hacrosumii Git-perosuropuii u pabouast Konus (GaiioB I HEKOTO-
poro mpoekTta. Bam HYKHO [esaTh HEKOTOpbIE U3MEHEHMS U PUKCUPOBATH « CHUMKU» COCTOSTHUS
(snapshots) 9Tux M3MeHeHMUIT B BallleM PEIIO3UTOPUN KAKIBII pas, KOTga MPOEKT SOCTUTAET CO-
CTOSIHMSI, KOTOPOE BaM XOTEJIOCh OBl COXPAHUTb.

3anomHuTE, KOXKABLIL (aril B BalieM paboueM KaTaJore MOXKeT HaXOQTHCS B OHOM U3 ABYX
COCTOSIHMIA: 10X BEPCUOHHBIM KOHTpPOJeM (OTCIIeXMBaeMble) I HeT (HeoTcexuBaemsble). OTcite-
KuBaeMble $aiuibl — 3T0 Te (arlibl, KOTOpbIe OBLIM B MOCIEAHEM CJENKE COCTOSHMUS MPOEKTa
(snapshot); oHm MoryT OBITH HEM3MEHEHHBIMM, N3MEHEHHBIMIL VIV ITOATOTOBIEHHBIMU K KOM-
mury (staged). HeorcnexuBaemsbie aityibl — 3T0 BCE OCTANBHOE, JII00bIE (QallIbl B BalleM pabo-
YeM KaTaJIoTe, KOTOPbIE He BXOMMIIN B BALLl TIOCJIEMHMIT CJIETIOK COCTOSIHYSL U He TIOATOTOBJIEHBI K
xoMMuty. Korga BbI BIiepBble KIOHUPYeTe PEMO3UTOPIIL, BCe (PaitIbl OYAyT OTCIAEKMBAEMBIMU 1
HeM3MeHEHHBIMI, [IOTOMY YTO BBI TOJIBKO B3sIM ux u3 xpanmnniia (checked them out) n Huuero
IoKa He peJaKTUpPOBaIL.

Kak Tosbko BBI OTpeakTupyere daiunsl, Git 6yger paccMaTpUBaTh UX KaK U3MEHEHHBIE, T.K.
BBl M3MEHWIN UX C MOMEHTA IIOCIEAHEr0 KOMMUTA. Bbl MHOeKcupyere (stage) 9Ty M3MeHeHUs
u 3aTeM QUKCUpYeTe BCe MHIEKCUPOBAHHbIE I3MEHEHS, a 3aTeM LIMKJI IIOBTOPSIETCSI. DTOT XKM3-

HEHHBII LMK N300pak€éH Ha pucyHke 2.1.

File Status Lifecycle

& = () D

add the file

Puc. 2.1: )KusHeHHBIiT MK COCTOSHUI (aiiios.

2.2.1. OnpepnesieHue cocTosTHNUA (PaILIOB

OCHOBHOJT MHCTPYMEHT, UCIIONb3YEMBbIIl [JIS OIIpefesieHys, Kakue ¢aribl B KAKOM COCTO-
AHUM HAaXOOATCI — 3TO KoMaHja git status. Ecam BbI BBIIOIHNUTE 3Ty KOMaHIy Cpasy IIocje

KJIOHMPOBaHMI, Bbl YBUANTE UTO-TO BPOIE 3TOIO:

$ git status
# On branch master

nothing to commit (working directory clean)

3TO 0O3HAUAET, UTO Y BAC UMCTHI paboumMil KATAJIOT, APYTUMI CIOBAMU — B HEM HET OTCIIe-

JKIBaeMbIX M3MeHEHHBIX (aityoB. Git Takke He 0OHAPYKII HEOTCIIEKMUBAaeMbIX (ailyIoB, B IIPO-
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TUBHOM CJIy4ae OHU ObI ObLIN IIepeuncieHbl 31ech. [ HakoHel[, koMaHa coolIiaeT BaM Ha KaKoit
Betke (branch) B! ceituac Haxoxurecsh. [Toka uTo 3T0 Beerga BeTka master — 3T0 BeTKa 10 yMOJI-
YaHNIO; B 9TOII IVIaBe 3TO He BaXXKHO. B ciexyroreit rnase 6yqeT mogpo6HO paccKa3aHO PO BETKN
VL CCBUIKIL.

IIpenmonosxuM, BbI 4OOABUIIN B CBOIL IIPOeKT HOBBIN (ait, mpoctoit daitn README. Ecin
aToro ¢aityia paHplile He ObLIO, ¥ BBl BBIIOJIHUTE git status, BBl YBUIUTE CBOIT HEOTCIIEXKIBAE-

MBII1 (paii BOT Tak:

vim 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)

ITousTh, uro HOBHII ¢ait README HeoTceXnBaeMbIil MOXXHO II0 TOMY, UYTO OH HaXOAUTCS
B cexkiun «Untracked files» B BpiBome koMaHas! status. CTaTyc «HEOTCIEXUBaeMbIiT (aitia», 110
cyTu, o3Hauaer, uto Git Buaur ¢aii, OTCYyTCTBYIOLMIL B IPEIBIAYIIEM CHUMKE COCTOSTHUS (KOM-
murte); Git He cTaHeT KOGABIATD €r0 B BAILIL KOMMMUTBL, IT0Ka BbI €10 SBHO 06 3TOM He ITOIIPOCUTE.
9TO ImpeqOXPaHMT BaC OT CIIyUaTHOro JO0OaBIEHNS B PEIIO3UTOPIUIL CreHEPIPOBAHHbIX OMHAPHBIX
¢aiiinoB MM Kakux-inbo OPyTuUX, KOTOpble Bl M He AyMaiy [00aBisTh. Mbl xoTenu qo0aBUTh

README, Tak maBaiiTe coejlaeM 3TO.

2.2.2. OTcaexnBaHMe HOBBIX (PailIOB

[nst Toro uTo6BI HAUATh OTCIIEKUBATH ({0OOABUTH IO/ BEPCUOHHBIT KOHTPOJIb) HOBBII (hail,
MCIIoNb3yeTcss KoMaHaa git add. YroOsr HauaTh orciexuBanue ¢aista README, Bbr MokeTe

BBIIIOJTHUTD CJI€QYIOIIee:

$ git add README

Ecnu BbI CHOBa BBIIIONIHUTE KOMaHAY status, To yBugure, uto ¢aitn README Temeps ot-

CJIeKMIBaeMblil U I/IHI[CKCI/IpOBaHHbII?'IZ

git status
On branch master

Changes to be committed:

$
#
#
# (use "git reset HEAD <file>..." to unstage)
#
# new file: README

#
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Bol MoskeTe Bumerh, uTO (Al IPOMHIOEKCUPOBAH II0 TOMY, UTO OH HAXOMMUTCSI B CEKIIMU
«Changes to be committed». Eciu Bl BBIITOTHUTE KOMMUT B 3TOT MOMEHT, TO Bepcus (aitia,
CYILIL[ECTBOBABIIIas HA MOMEHT BBIITOJIHEHNSI BaMI KOMaH/bI git add, Gymer mobaBieHa B MCTO-
pMIO CHMMKOB cocTosiHus. Kaxk BBI IIOMHUTe, KOI/[ja BBl paHee BBINOJHIUIM git init, BbI 3arem
BBIMOJIHMIN git add (¢aiinbl) — 3T0 OBLIO CHEIaHO I TOTO, UTOObI 100aBUThH (aiiIbl B BallleM
KartaJore IO BEpCUOHHBI KOHTpoab. Komanna git add mpuHMMaeT napaMeTpoM Iy Th K (aitny
MM KaTaJory, eCJIM 9TO KaTajor, KOMaHAa peKypCUBHO H00aBiseT (MHIEKCUpPYeT) Bee (aliibl B

JaHHOM KaTaJIore.

2.2.3. Inpekcanust u3SMEHEHHBIX (ailIoB

JaBarite MoguduiupyeMm ¢aiti, yxe HaXOQAIIUIICA II0OX BEPCUOHHBIM KOHTpoJeM. Eciu
BBI I3MEHUTE OTCIIeKMBaeMblIil daiti benchmarks.rb u mocie aToro cHoBa BBIOMHUTE KOMAHIY

status, To pesynbrar Oymer IPUMEPHO CIEAYOLIIM:

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)

modified: benchmarks.rb

* O H* H * = H O H H H H ¥ 4

®aitn benchmarks.rb Haxomurcs B cekunu «Changes not staged for commit» — ato o3Hauaer,
UTO OTCIIEKMBaeMbIil (aityl ObLT M3MEHEH B paboueM KaTajlore, HO II0Ka He IPOMHAEKCUPOBaH.
Yro06b! IPOMHIEKCUPOBATh €ro, HEOOXOIMMO BBIIIOJHNTh KOMaHAy git add (3T0 MHOroQyHK-
LMOHATbHAs KOMaHMa, OHa MCIIOJIb3YeTCs A JOOaBJIEHMs 110 BEPCHOHHBII KOHTPOJIb HOBBIX
(dairos, NI MHIEKCALY N3MEHEHNIT, a TAKXKe [JIS QPYTUX LieJeil, HalipuMep NI yKasaHus ¢aii-
JIOB C MICIIPABIEHHBIM KOHQIMKTOM CAMsHMs). Boimonunm git add, uro6bl IpOMHAEKCUPOBATH

benchmarks.rb, a 3aTem cHOBa BhIIIONIHUM git status:

git add benchmarks.rb
git status

On branch master
Changes to be committed:

(use "git reset HEAD <file>..." to unstage)

new file: README

modified: benchmarks.rb

* * H ¥ H ¥ ¥ & &
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Teneps 06a ¢aityia IPOMHAEKCUPOBAHBI ¥ BOMAYT B CIEAYIOLINIT KOMMUT. B 3TOT MOMeHT
BBI, TIPEAIOIO0XIM, BCIIOMHIIM OXHO HeGOJIBIIIOEe M3MEHEHIE, KOTOPOE BbI XOTUTE CHEJNIATh B
benchmarks.rb mo ¢uxcarun. Bor otkpsiBaete ¢aiiin, BHOCUTE U cOXpaHseTe HEOOXOQUMBbIE W3-

MeHeHMs 1 Bpofe ObI roToBBI kK kKoMMuty. Ho maBaiiTe-ka elié pas BBIIIOJIHNUM git status:

vim benchmarks.rb

git status

on branch master
Changes to be committed:

(use "git reset HEAD <file>..." to unstage)

new file: README

modified: benchmarks.rb

Changes not staged for commit:

(use "git add <file>..." to update what will be committed)

modified: benchmarks.rb

* * = O H O H O H O H O H ¥ ¥ &L &

Yro 3a uépt? Temeps benchmarks.rb oTo6pakaercs kak IpoOMHIEKCUPOBAHHBIN 1 HEIIPONH-
IeKCUPOBAaHHBI OMHOBpeMeHHO. Kak Takoe Bo3aMoXHO? Takasd cCUTyanusa HarJIAIHO JeMOHCTPH-
pyer, uro Git mamekcupyert $aitia B TOUHOCTU B TOM COCTOSHNU, B KOTOPOM OH HaXOMAWJICS, KOTAA
BBI BBIITOJHWIN KOMaHAy git add. Eciu BBl BRImONTHUTE KOMMUT ceituac, To daitn benchmarks.rb
nomnaaéT B KOMMUT B TOM COCTOSIHMM, B KOTOPOM OH HaXOAWUICH, KOTHa BbI IIOCIEOHUI pa3 BbI-
MOJTHSIM KOMaHAy git add, a He B TOM, B KOTOPOM OH HaXOJUTCS B BallleM paboueM KaTajore B
MOMEHT BbIITONIHeHNst git commit. Eciu BbI m3mennn aiir rmociie BeionHeHus git add, Bam

NpUOETCS CHOBA BHIMTONHUTD git add, uroGbI MPOMHIEKCUPOBATH ITOCIIEHION Bepcuio dariia:

git add benchmarks.rb
git status

On branch master
Changes to be committed:

(use "git reset HEAD <file>..." to unstage)

new file: README

modified: benchmarks.rb

* H# # H* H H = & &+

2.2.4. IrHopupoBaHnue ¢aiuios

3auacrtylo, y Bac mMeeTcs rpymnia ¢arioB, KOTOpbIe BbI He TOJIBKO He XOTIUTE aBTOMATIUECKI
00aBJIATH B PEIIO3UTOPUIL, HO U BUETH B CIIUCKaX HeOoTCiIexnBaeMbIx. K Takum ¢aitiam 00bI9HO
OTHOCSTCS ABTOMATIYECKN TeHepupyeMble (aitibl (pasamuHble JIOTH, PE3YIBTAThI COOPKU IIPO-

rpaMMm u T.1L.). B TakoM ciydae, BBI MOXKeTe cO3MaTh (aily .gitignore ¢ mepeuncieHneM 1aGIOHOB
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COOTBETCTBYIOIINX TaKnM daiinam. Bor npumep ¢aitna .gitignore:

$ cat .gitignore

*. [oa]

*

ITepBas ctpoka mpepmucbiBaer Git'y MrHOpMpOBaTh J1100bIe (Baiiyibl 3aKaHUMBAIOLIMECS HA
.0 MM .2 — OOBEeKTHBIE M apXMBHbIE (ariibl, KOTOPbIE MOTYT ITOSIBUTHCS BO BpeMs COOPKM KO-
na. Bropas cTtpoxa mpenmnmchiBaeT UTHOPUPOBATH Bee (pailyibl 3aKaHUMBAIOIIMECS HA TUIIBAY (~),
KOTOpast MICIIONIb3YEeTCsI BO MHOTMX TEKCTOBBIX pefakTopax, Hampumep Emacs, s o6o3HaueHms
BpeMeHHBIX (aiioB. Bel MokeTe TaxKe BKIIOUNTH KaTtauoru log, tmp winu pid; aBromaTuueckn
CO3[jaBaeMyI0 JOKYMEHTALNIO; U T.1. 1 T.IL. XOpOIllas IIpakTIKa 3aKJII0UaeTcs B HaCTpoiike (arina
.gitignore 1o Toro, Kak HauaTh CEphE3HO paboTaTh, 3TO 3ALIUTUT BAC OT CIIyUafHOTO K00aBIeHMS
B perio3auTopuit (aityioB, KOTOPHIX BbI TaM BUIETh HE XOTHUTE.

K ma6monam B ¢aiine .gitignore mpuMeHAI0OTCA CIeqyIOIINe IIPaBUIIa:

« Ilycrele cTpOKM, a TAKXKE CTPOKY, HAUMHAIOLIVIECS C #, UTHOPUPYIOTCSL.
« MO»XHO UCIIOIB30BaTh cTaHHapTHEIE glob 111a6moHsL.
+ MosxHO 3aKaHUMBATh 11A0JI0H CUMBOJIOM ciamIa (/) Iy yKasaHus KaTauora.

« MokHO JMHBEPTUPOBATDH H_Ia6J'IOH, JICITIOJIB30BaB BOCKJII/ILIaTeJII:HLIﬁ 3HaK ( ! ) B KQUE€CTBE I1€EP-

BOTr'0 CIMBOJIA.

Glob-11abn0H5b! IpecTaBILIOT COOOT YIPOIIEHHBIE PeryIsipHbIe BEIPAKEHNS ICII0Ib3yeMble KO-
MaHIHBIMI MHTepIperaTopamu. CHMBOI * cooTBeTcTBYeT 0 1y Gojlee CMMBOJIAM; IIOCIIE{OBA-
TeJIBHOCTDb [abc] — II060My CUMBOJIY U3 yKa3saHHBIX B CKOOKax (B JaHHOM IIpuMepe a, b miu c);
3HaK BOIIpoca (?) COOTBETCTBYET OJHOMY CUMBOIY; [0-9] COOTBETCTBYeET JIOOOMY CHMBOJY 13
uHTepBana (B JaHHOM ciydae ot 0 10 9).

Bor emé ogun npumep aitna .gitignore:

# KOMMEHTapuil — 3Ta CTpOKa UrHopupyeTcs

*.a # He obpabaTbiBaTb dainbl, MMA KOTOPbIX 3aKaH4YMBaeTCs Ha .a

Ilib.a # HO oTtcnexuBaTtb daiin lib.a, HeCMOTpsa Ha TO, YTO Mbl UTHOPUPYEM BCe .a daisibl C NOMOWbK Npeapiaywero npasuia
/TODO # WrHopmpoBaTb TONbKO daitn TODO HaxoAAWMIACA B KOPHEBOM KaTanore, He oTHocuTcs K dainam Buga subdir/

TODO

build/ # urHopuposaTb Bce ¢alinbl B KaTtanore build/

doc/*.txt # wrHopupoBaTb doc/notes.txt, Ho He doc/server/arch.txt

2.2.5. IIpocMOTp MHAEKCUPOBAHHBIX I HEMHAEKCMPOBAHHbBIX M3MeHEeHUI

Ecnu pesynbrar paGoTsl KOMaHAbI git status HegocTarouHo MHGPOPMATUBEH IS BaCc —
BaM XOUeTCs 3HATh, YTO KOHKPETHO ITIOMEHSIOCh, a He TOJIBKO Kakue (pailyibl ObLIM N3MEHEeHbI —
BBI MOJKeTe MCII0JIb30BaTh KoMaHay git diff. Iloske mbl paccMoTpuM KomaHAOy git diff mo-

npo6Hee; BBbI, CKOp€€ BCETO, 6y11eTe JICIIOJIB30BaTh 3Ty KOMaHAy IJIA IIOJTYUY€HMSI OTBETOB Ha OABa
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BOIIpOCA: YTO BBI M3MEHIIIN, HO €I1€ He IIPOMHIEKCUPOBAIIN, ¥ YTO BBl IPOMHIEKCUPOBAIN I CO-
6upaerecs pukcupoBars. Eciu git status orBeuaer Ha 3TU BOIIPOCHI CIMIIIKOM 000GIIEHHO, TO
git diff moxasbIBaeT BaM HEIIOCPEOCTBEHHO mobaBJIeHHBIE I yIOaJI€HHBIE CTPOKI — COOCTBEHHO
3arutatky (patch).

HomycTuM, BBl CHOBa M3MeHMIN U npouHpaexkcuposany ¢aitt README, a 3atem maMeHu-
s arin benchmarks.rb 6e3 nanexcuposanus. Eciu BeI BeIIOMHNUTE KOMaHAY Status, BbI OMSTh

YBUANUTE UTO-TO BpOOE:

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)

modified: benchmarks.rb

H O H O H O H O O O ¥ H &

Yro0b! yBUOETD, UTO ’K€ BbI M3MEHIIIN, HO II0Ka He IIPOMHAeKCHpoBaiy, Habepure git diff

0e3 apryMeHTOB:

$ git diff

diff --git a/benchmarks.rb b/benchmarks.rb

index 3ch747f..da65585 100644

--- a/benchmarks.rb

+++ b/benchmarks.rb

@@ -36,6 +36,10 @@ def main
@commit.parents[0].parents[0].parents[0]

end
+ run_code(x, 'commits 1') do
+ git.commits.size
+ end

run_code(x, 'commits 2') do
log = git.commits('master', 15)

log.size

9Ta KOMaHJa CPaBHIBAET CONEPIKIMOE Ballero pabouero KaTauora ¢ COQepKIMBbIM MHIEKCA.
PesynpTaT mokaspIBaer elé He MPOMHIEKCHPOBAaHHbIEC I3MEHEHUS.
Ecsut BBI XOTHTE IOCMOTpPETD, UTO BBI IIPOMHAEKCHPOBAJIY 1 UTO BOMAET B CIIE€AYIOLIUIT KOM-

MMUT, BBl MOKeTe BBIIOJMHUTE git diff --cached. (B Git’e Bepcuu 1.6.1 u BbIllIe, BBI TAK)KE MOKe-
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Te MCII0Jb30BaTh git diff --staged,KOTopaﬂnerqe3an0MMHaeTaL)STaKomaHnacpaBHMBaeT

Bally MHAEKCUMPOBaHHbIE M3MEHEHNS C ITIOCTIETHIIM KOMMIUTOM:

$ git diff --cached

diff --git a/README b/README

new file mode 100644

index 0000000..03902al

--- /dev/null

+++ b/README2

@@ -0,0 +1,5 @@

+grit

+ by Tom Preston-Werner, Chris Wanstrath
+ http://github.com/mojombo/grit

4L

+Grit is a Ruby library for extracting information from a Git repository

BaxxHo orMeTuth, uto git diff cama 1o cebe He IOKa3bIBAeT BCE M3MEHEHUS CHEIaHHbIE
C IIOCJIEJHET0 KOMMITA — TOJIBKO T€, UTO eIll€ He IPOMHAEKCUPOBaHbL. Takoe MoBeeHNE MOKET
cOMBAaTH C TOJIKY, TaK KaK eCJIM BbI IPOMHIEKCUPYeTe BCe CBOU M3MeHeHus, T0 git diff mmuero
He BEPHET.

Ipyroit npuMep: BbI npouHgekcuposann ¢aitr benchmarks.rb n satem nsmenumu ero, Bot
MOJKeTe UCIT0Nb30BaTh git diff mis mpocMoTpa Kak MHOEKCUPOBAHHBIX M3MEHEHUII B 9TOM daii-

JI€, TaK U TE€X, UTO IIOKAa HE€ IIPOMHACKCPOBAHBI:

git add benchmarks.rb

echo '# test line' >> benchmarks.rb
git status

On branch master

Changes to be committed:

modified: benchmarks.rb

Changes not staged for commit:

modified: benchmarks.rb

* * H = H H = H H T & & &

Teneps BeI MoOsKeTe McIIoNb3ys git diff mocmoTpers HenmpoMHAEKCHPOBAaHHbBIE M3MEHEHT

$ git diff
diff --git a/benchmarks.rb b/benchmarks.rb
index e445e28..86b2f7c 100644

--- a/benchmarks.rb
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+++ b/benchmarks.rb
@@ -127,3 +127,4 @@ end

main()

##pp Grit::GitRuby.cache_client.stats

+# test line

a TakKe y>Ke NPOMHAEKCUPOBAaHHbIE, UCIIONb3y:a git diff --cached:

$ git diff --cached

diff --git a/benchmarks.rb b/benchmarks.rb

index 3ch747f..e445e28 100644

--- a/benchmarks.rb

+++ b/benchmarks.rb

@@ -36,6 +36,10 @@ def main
@commit.parents[0].parents[0].parents[0]

end
+ run_code(x, 'commits 1') do
+ git.commits.size
+ end

run_code(x, 'commits 2') do
log = git.commits('master', 15)

log.size

2.2.6. Pukcanmua N3IMeHeHNIN

Teneps, Koraa Balll MHAEKC HACTPOEH TaK, KaK BaM I XOTEJIOCh, BBI MOKeTe 3a(pMKCIPOBaTh
CBOU M3MeHeHNsI. 3aIIOMHITE, BCE, UTO [0 CUX IIOp He IPOMHAEKCUPOBAHO — JII00bIe (ailiibl, co-
3JaHHbBIE VIV MI3MEHEHHBIE BaMII, 1 JJI1 KOTOPBIX Bbl He BBINOJIHMIN git add mocie MoMmeHTa
penaxTupoBaHUs — He BOAYT B 3T0T KoMMuT. OHM OCTaHYTCS M3MEHEHHBIMU (alljlaMu Ha Ba-
1reM aycke. B Hallem ciydae, Korja BbI B IIOCI€QHNI pa3 BBINOIHANIN git status, BBl Buaean
YTO BCE IIPOMH/IEKCUPOBAHO, U BOT, BBl TOTOBBI K KOMMUTY. IIpocreriiinit crioco6 3adpuKkcupoBaTh

M3MeHeHMs: — 9T0 HabpaTh git commit:

$ git commit

9Ta KOMaH/a OTKpOeT BbIOpaHHBIIT BaMI TEKCTOBBII penakTop. (Pemakrop ycranaBnmBaeTcs
CHUCTeMHOII IlepeMeHHOI $SEDITOR — 0OBIUHO 3TO Vim JUIIM emacs, XOTs BbI MOXKeTe YCTaHOBUTD
Balll IIOOMMBIN C IIOMOIIbIO KOMaHAbI git config --global core.editor, Kak 6bLIO ITOKa3aHO
B Iy1aBe 1).

B pemakrope Gymer 0TOOpaskéH CeRyIoIwmil TeKCT (3T0 mpuMep 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:

# (use "git reset HEAD <file>..." to unstage)
#

# new file: README

# modified: benchmarks.rb

l

".git/COMMIT_EDITMSG" 10L, 283C

BbI MosKeTe BUETD, UTO KOMMEHTAPYII 110 YMOIYAHNIO A1 KOMMUTA CONEPKUT 3aKOMMEH-
THPOBAHHBIIT Pe3yIbTaT paboThl («BBIXJION») KOMAaHABLI git status u emé ogHy MyCTYIO CTPOKY
cBepxy. Bol MoxeTe yaauTh 3T KOMMEHTApUM 1 HAOpaTh CBOE COOBIIIEHIE MIIV JKE OCTABUTDH UX
LU HATIOMMHAHYS O TOM, UTO BBI Qpukcupyerte. (s emté Gosee mogpo6GHOr0 HAITOMUHAHMNS, UTO
Ke IMEHHO BBI IIOMEHSJIN, MOYKeTe IlepefaTh apr'yMeHT -V B KOMaHAy git commit. 9to mpuBenér
K TOMY, UTO B KOMMeHTapuit Oymer takke nomeriena geibra/diff mamenennii, rakum o6pasom Bel
CMOKeTe TOUHO YBUAETH BCE, uto caenano.) Korma BeI BeIxomure us penakropa, Git cosmaér ms
Bac KOMMUT C 3TUM coobiieHneM (ynasas komMmeHTapuu u BeiBox diff’a).

Ectp u mpyroii crtocod — BbI MOKeTe HaOpaTh CBOVI KOMMEHTAPUIT K KOMMUTY B KOMaHIHOI

CTpOKE BMECTE C KOMaHJom commit, YKa3aB €ro ITI0CJI€ ITapaMeTpa -1, KaK B CJIEAYIOILEM IIpIMeEpeE:

$ git commit -m "Story 182: Fix benchmarks for speed"
[master]: created 463dc4f: "Fix benchmarks for speed"
2 files changed, 3 insertions(+), 0 deletions(-)

create mode 100644 README

HMTak, BBI co3gmanm CBOI IepBbIii KOMMUT! Bbl Mo)XeTe BNMIEThb, UTO KOMMUT BBIBEJ BaM
HeMHOTO MHpopManuu o cebe: Ha KaKyl0 BeTKy BbI BBIITOJTHMIN KOMMMUT (master), Kakas KOH-
TposbHasg cymma SHA-1 y sToro kommura (463dc4f), ckonbko (aiiioB ObLIO M3MEHEHO, a TaKKe
CTATUCTUKY II0 [0OABICHHBIM/yAaIEHHBIM CTPOKAM B 9TOM KOMMIUTE.

3anoMHUTE, YTO KOMMUT COXpaHAET CHMMOK COCTOSHISA Balllero MHpekca. Bcé, uto Bl He
MIPOMHIEKCUPOBAJIN, TaK U TOPUUT B paboueM KaTajore KakK M3MeHEHHOe; Bl MOXeTe CHesaTh
e111é OMH KOMMUT, UTOOBI JOOaBUTD 9TU N3MeHeHNUs B pero3utopuii. Kaskaplit pas, Korja BeI fie-
JlaeTe KOMMIT, BBl COXpaHsAeTe CHIMOK COCTOSIHIIA BaIlleTO ITPOEKTa, KOTOPEII IT035K€ BBl MOKETe

BOCCTAaHOBUTD MJIN C KOTOPBIM MOXHO CPaBHUTDH TEKYILIEE€ COCTOSTHIUE.

2.2.7. AUrHopupoBaHNe NMHAECKCAIIN

HeCMOTpH Ha TO, UTO MHOEKC MOKET OBITH YAUBUTEJIBHO ITIOJIE3HBIM IJI1 CO3OaHVI KOMMITOB
JVIMEHHO TaKVIMI, KaK BaM 1 XOT€JIOCh, OH Bp€ME€HaMM HECKOJIBKO CJIOJKHEE, U€EM BaM HY’KHO B IIPO-

mecce pabotsl. Ecin y Bac ecTs xejlaHMe IPOIYyCTUTH 3Tall MHAeKcupoBaHud, Git mpegocrasisger
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npocrtoit crocod. lobaBieHne mapamerpa -a B KOMaHay git commit sacrasiser Git aBromaTu-
YEeCKV UHAEKCIPOBAThH KaKIBI yrKe OTCIEKMBAEMbII HA MOMEHT KOMMMUTA (aii, O3B0 BaM

oboitTuch 6e3 git add:

git status

On branch master
Changes not staged for commit:

$
#
#
#
#
# modified: benchmarks.rb
#

$

git commit -a -m 'added new benchmarks'
[master 83e38c7] added new benchmarks

1 files changed, 5 insertions(+), 0 deletions(-)

O6paTI/ITe BHIIMAaHIIE€ Ha TO, UYTO B JaHHOM CJIy4da€ I1€peJ KOMMUTOM BaM H€ HY’KHO BBIIIOJ-

HATH git add gusa daitma benchmarks.rb

2.2.8. Ypanenue ¢aiiuios

[t Toro uTo6s! ynanuts ¢aiir u3 Git’a, BaM HEOOXOQMMO YIANUTh €ro U3 OTCIEKIBAEMBbIX
¢aitnoB (TouHee, yAAIUTH €r0 U3 BAIIEro MH/EKCA) a 3aTe€M BBIIIOJIHUTH KOMMMUT. ITO I103BOJISIET
crenath KOMaHAa git rm, kotopas Taxke ymanser Qaii u3 Ballero pabouero KaTajaora, Tak 4To
BBI B CJIEQYIOIVII pa3 He YBUANUTE €r0 KaK «HEOTCIIEKIBAEMbII».

Eciut BBI mpocTo ymanure (aiti M3 CBOero pabouero Karajuora, oH Gymer II0Ka3aH B CEKIIUI
«Changes not staged for commit» («/3mMeHéHHbIE HO He OOHOBIEHHBIE» — UNTANl He IPOMHIEK-

cmpOBaHHme) BBIBOJA KOMaHIbI git status:

$ rm grit.gemspec

$ git status

# On branch master

#

# Changes not staged for commit:

# (use "git add/rm <file>..." to update what will be committed)
#

# deleted: grit.gemspec

#

3areMm, eciu BBI BHITTOIHITE KOMaHAy git rm, yoaneHue daiina momnagér B MHIEKC:

$ git rm grit.gemspec
rm 'grit.gemspec'
$ git status

# On branch master
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Changes to be committed:

(use "git reset HEAD <file>..." to unstage)

deleted: grit.gemspec

* O O O H H H#*

ITocie ciemyrorero komMmuTa (aitn ycyesHeT u Gosblire He GyheT OTCIeXMBaThCa. Ecim
BBI M3MeHWIN Qaiisl U yKe MPOMHAEKCUPOBAIN €r0, BBl JOJDKHBI MICIIOIH30BATh IPUHYAUTENb-
HOe yIaJleHle ¢ IIOMOIIbI0 apameTpa -f. 9To caenaHo [ MOBbIIeHNs 6€30I1aCHOCTH, UTOOBI
NpeROTBPATUTh OMINOOYHOE yAaleHNe JaHHbIX, KOTOpbIe elé He ObIIN 3allCaHbl B CHIMOK CO-
CTOSIHMS U KOTOpbIe Heslb3st BoccTaHOBUTH 13 Git’a.

[pyras mosie3Hast IITYKa, KOTOPYIO BbI MOJKETE 3aXOTETh CHEJNATh — 3TO YOAINTD (aitr u3
MHEKCa, OCTABUB €ro Mpu 3TOM B paboueM Kartasore. [[pyrumu cIoBaMu, Bl MOXKETE 3aXOTETh
ocTaBuTh (patil Ha BUHYECTepe, U yOpaTh ero u3-mox 6anrensHoro oka Git’a. 9t1o ocobeHHO I10-
JIe3HO, €CJIM BBI 3a0bLIM JOOABUTH UTO-TO B ¢aitn .gitignore u mo omoke IIPOMHIEKCUPOBAIIN,
HanpuMep, 60JBIION (AT € IoTaMI, VI KyUy IPOMEKYTOUHBIX (aityioB KoMImasiuu. YTo6s!

cHeJaTh 3TO, MCIIOJIb3YIITe OILNIO - -cached:

$ git rm --cached readme.txt

B xomannmy git rm Mo)xHO IepenaBaTh pailibl, Katanoru yin glob-1abroHeL. ITO 03HAYAET,

YTO BbI MOJKETE BBITBOPSATH UTO-TO BPOIE:

$ git rm log/\*.log

O6parure BHMMaHMe Ha 0OparHsbii cisi (\) mepen *. OH HeobxomuM u3-3a Toro, uro Git
JCIIOIBb3YeT CBOI COOCTBEHHBII 00paboTuMK NMEH (ailIoB BHOOABOK K 06pabOTUMKY BaIlIero KO-
MaHJIHOTO MHTEPIIpeTaTopa. JTa KOMaHAa yhausdeT Bce (arlibl, KOTOPBIE UMEIOT pacIliypeHue

.log B karaynore log/. nu >xe BbI MOKeTe CIoelaTh BOT TakK:

$ git rm \*~

Ira KOMaHJJa yaajIsgeT BCe (1)3171.71}:1, YbJl IMC€HA 3aKaHUMBAKTCA Ha ~.

2.2.9. Ilepememmenue ¢aiyioB

B oTnmume oT MHOTMX OPYTUX CHCTE€M BEpCMOHHOI0 KOHTpoId, Git He oTceXxmBaeT epeMe-
mreHne ¢aitnos ssBHO. Korna Bel mepenmenoBsiBaere daiut B Git’e, B HEM He COXpaHIETCsI HUKAKIX
MeTaJaHHBIX, TOBOPAIIMX O TOM, UTO ¢ariur 6s11 nepenMeHoBaH. OnHako, Git JOBOJIBHO YMEH B
IJIaHe OOHAPY>KeHNS IlepeMeleHNII I0CTGaKTyM — MbI pacCMOTPYIM OOHapy KeHIe IrepeMeliie-

Hys GajlyIoB UyTh IO3KeE.
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Taxkum o6pasom, Hanuuue B Git’e KoMaHIBI MV BBHIMISIAUT HECKOJIBKO CTpaHHBIM. Ecian Bam

xouercs nepeuMeHoBath (aiti B Git’e, BBl MOXKeTe COENaTh UTO-TO BPOJE:

$ git mv file_ from file_to

" 5TO OTJIIMYHO cpa60TaeT. Ha camom AeJie, €CJINM Bbl BBIIIOJIHUTE UTO-TO BPOJAE 3TOIO M II0-

CMOTpHTE Ha CTaTyC, BbI yBuUANTe, uTo Git cumMraer, 4To IPOMU3OLIIO IIeperMeHoBaHMe darina:

git mv README.txt README
git status
On branch master

Your branch is ahead of 'origin/master' by 1 commit.

Changes to be committed:

(use "git reset HEAD <file>..." to unstage)

renamed: README. txt -> README

OIIHaKO, 9TO 3KBUBAJIEHTHO BBIINIOJITHEHNIO CJIE€QYIOIMX KOMaH/I:

$ mv README.txt README
$ git rm README.txt
$ git add README

Git HesIBHO OIIpeessieT, YTO IIPON3OIILIO IIepeMEHOBaHIE, I03TOMY HEBAXKHO, IIEpENIMEHY -
eTe BBI aiul TaK MV UCIIONb3YsI KOMaHAY Mv. EXMHCTBEHHOE OT/INYMe COCTONT JINIID B TOM, YTO
mv — 3TO OJJHA KOMaH/1a BMECTO TPEX — 9T0 (PyHKUMS 1151 yHobCcTBa. BaskHee Ipyroe — BbI MOXKeTe
JICIIOJIB30BATh JII000I1 YXOOHBIN CII0C00, YTOOBI ITeperMeHOBATh (aill, ¥ 3aTeM BOCIIOIb30BATHCS

add/rm mepen KoMMuUTOM.

2.3. IIpocMoTp McTOpUIL KOMMUTOB

IToce TOro Kax BBEI CO3HAANTE HECKOIBKO KOMMITOB, MJIM K€ BBl CKIIOHMPYETe PEro3MUTO-
puii ¢ y’Ke CyIIeCTBYIOLLEeH MCTOPUEl KOMMUTOB, BbI, BEPOSATHO, 3aXOTUTE OTJAHYTHCA Ha3al U
y3HATB, UTO e IIPOMCXOJILIO C 3TUM pemosutopreM. Hambosee pocToit 1 B TO 5ke BpeMst MOIII-
HBIJI MECTPYMEHT JJII 3TOr0 — KoMaHa git log.

JaHHBIe IpUMepHI UCIOIB3YIOT OYeHb IIPOCTOI IPOEKT, Ha3BaHHBIIL simplegit, KOTOpPBIIL g

YacTo MCIIONb3YIO IS AeMOHCTpauuii. YToObI MONYUNTH STOT IIPOEKT, BBIIIOJIHUTE:

git clone git://github.com/schacon/simplegit-progit.git
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Paspmen 2.3 IIpocMoTp MCTOPUM KOMMUTOB

B pesynbrare BbInosHeHNd git 10g B JaHHOM IIPOEKTE, BbI JOJLKHBI IIOJIyYMUTh UTO-TO BPOLE

9TOTIO:

$ git log
commit ca82a6dff817ec66T44342007202690a93763949
Author: Scott Chacon <schacon@gee-mail.com>

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

changed the version number
commit ©85bb3bcbh608e1e8451d4b2432f8eche6306e7e7
Author: Scott Chacon <schacon@gee-mail.com>
Date: Sat Mar 15 16:40:33 2008 -0700

removed unnecessary test code
commit allbef06a3f659402fe7563abf99ado0de2209e6
Author: Scott Chacon <schacon@gee-mail.com>

Date: Sat Mar 15 10:31:28 2008 -0700

first commit

ITo ymomuaumio, 6e3 apryMeHToB, git 1log BBIBOOUT CIIMCOK KOMMUTOB CO3MaHHBIX B HaH-

HOM PEeIo3UTOpUM B 0OPaTHOM XPOHOJIOTMYeCKOM Iopsiike. To ecTh caMble IOCIeHIe KOMMI-

ThI IIOKAa3bIBAIOTCI IIEPBBIMMI. Kaxk BbI MOkeTe BUETH, 9Ta KOMaHIOa 0T06pa>1<aeT Ka)KIILII?I KOMMMUT

BMeCTe C €ro KOHTpOJbHOM cymMMmoli SHA-1, nMeHeM 1 3JIeKTpPOHHOI IOYTOI aBTOpa, JaTOM CO-

3AaHMA I KOMMEHTAapMEM.

Cy11iecTByeT mpeBeuKoe MHOKECTBO ITapaMeTpoB KOMaHIbI git log M mxX KOMOMHALNIL,

OJId TOTO 4TOOBI ITI0Ka3aTh BAM MMEHHO TO, UTO BbI MIIIETE. 3IIeCL MBI IIOKa’X€M BaM HECKOJIBKO

HauboJjee 4acTo IIpUMEHAEMBbIX.

OHI/IH 13 HauboJee MOJIE3HbIX ImapaMeTpoB — 3TO -, KOTOpI)IﬁI IIOKa3bIBA€T OEJIbTY (paSHI/I-

1y/diff), mpuBHECEHHYIO KaXIbIM KOMMUTOM. BbI Tak)Ke MOXeTe MCII0IB30BaTh -2, UTO OIPaHM-

YUT BBIBOJ IO 2-X IIOCJEeOHUX 3aIICen:

$ git log -p -2
commit ca82a6dff817ec66f44342007202690a93763949
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'
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spec = Gem::Specification.new do |s]|

- s.version = "9.1.0"
+ s.version = "9.1.1"
s.author = "Scott Chacon"

commit 085bb3bch608ele8451d4b2432F8eche6306e7e7
Author: Scott Chacon <schacon@gee-mail.com>

Date: Sat Mar 15 16:40:33 2008 -0700

removed unnecessary test code

diff --git a/lib/simplegit.rb b/lib/simplegit.rb
index aGa6Oae..47c6340 100644

--- a/lib/simplegit.rb

+++ b/lib/simplegit.rb

@@ -18,8 +18,3 @@ class SimpleGit

end

end

-if $0 == _ FILE__

- git = SimpleGit.new
- puts git.show

-end

\ No newline at end of file

ITOT mapaMeTp IIOKa3bIBAET TY 5Ke CaMyo MH(POPMAIIIO IUTIOC BHECEHHbIE I3MEHEHMsI, 0T00-
paxaeMble HEITOCPENCTBEHHO II0CIIe KKOr0 KOMMUTA. ITO OUeHb YAOOHO MJIs MHCIIEKIII Kofa
VIN IS TOTO, UTOOBI OBICTPO IIOCMOTPETH, UTO IIPOMCXOLUIIO B PE3YJIbTATe MIOCIIEN0BATENHHO-
CTU KOMMMUTOB, H00aBIeHHbIX Kojuteroi. C KoMaHmoit git 1og BbI TAKKe MOKeTe MCIIOIb30BaTh
TpPYNIIBI CYMMUPYOIIUX ITapaMeTpoB. HanpuMep, eciiu BBl XOTUTe IIOTYUYUTh HEKOTOPYIO KpaT-

KYIO0 CTAaTMCTHKY II0 K&KIOMy KOMMITY, BBl MOKETE MCIIOIb30BaTh IapaMeTp - -stat:

$ git log --stat
commit ca82a6dff817ec66f44342007202690a93763949
Author: Scott Chacon <schacon@gee-mail.com>

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

changed the version number

Rakefile | 2 +-

1 files changed, 1 insertions(+), 1 deletions(-)
commit ©85bb3bcb608el1e8451d4b2432f8eche6306e7e7

Author: Scott Chacon <schacon@gee-mail.com>
Date: Sat Mar 15 16:40:33 2008 -0700
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removed unnecessary test code

lib/simplegit.rb | 5 -----

1 files changed, 0 insertions(+), 5 deletions(-)
commit allbef06a3f659402fe7563abf99ado0de2209e6
Author: Scott Chacon <schacon@gee-mail.com>

Date: Sat Mar 15 10:31:28 2008 -0700

first commit

README | 6 ++++++
Rakefile | 23 ++++++H b+
1lib/simplegit.rb | 25 ++++++++++++H

3 files changed, 54 insertions(+), 0 deletions(-)

Kak BugHO 13 jora, mapamerp - - stat BBIBOIUT IOJ Ka>KIABIM KOMMUTOM CIIMCOK U3MEHEH-
HBIX (aiyIoB, KOIMUECTBO M3MEHEHHBIX (AIIIOB, a TAK)Ke KOJIMUECTBO NOOABIEHHBIX U yAaIEH-
HBIX CTPOK B 9TuX dainax. OH TaxKke BBIBOAUT CBOLHYIO MHoOpMaImio B KoHIe. [[pyroit neii-
CTBUTEJIHHO IIOJIE3HBI TapaMeTp — 3T0 - -pretty. OH mo3Bosser u3MeHUTH PopMar BHIBOJA JIO-
ra. JI7s Bac JOCTYIIHBI HeCKOJIBKO IIpelyCTaHOBJIEHHBIX BapMaHTOB. [lapaMeTp oneline BEIBOAUT
Ka&KOBIT KOMMUT B OGHY CTPOKY, UTO yXOGHO eciu Bbl IPOCMATpMBaeTe OOJBIIOE KOJINUECTBO
KOMMMUTOB. B mononHeHne K aTtoMy, napamerpsl short, full, u fuller, mpakTuyecky He MeHId

(bopMaT BbIBOA, ITO3BOJIAXOT BBIBOAWUTHL MEHBILIEC NI Goplire JeTajiell COOTBeTCTBEHHO:

$ git log --pretty=oneline

caB82a6dff817ec66f44342007202690a93763949 changed the version number
085bb3bch608e1e8451d4b2432f8echbe6306e7e7 removed unnecessary test code
allbef06a3f659402fe7563abf99ado0de2209e6 first commit

Hawu6Gonee muTepecHsit mapamerp — 310 format, KOTOpBI IO3BOJISET BAM IIOJTHOCTBIO CO-
31aTh cOOCTBEHHBI opMaT BbIBOAA Jora. 9T0 0COOEHHO II0JIe3HO, KOTia BbI CO34aéTe OTUETHI
IUISI aBTOMATUUECKOTO pa3bopa (IapcuHra) — IMOCKOJIBbKY BBI IBHO 3afaére popMar 1 yBepeHbI B

TOM, UTO OH He OyIeT M3MeHAThCs npu 00HOBIeHMsIX Git’a:

$ git log --pretty=format:"%h - %an, %ar : %s"
ca82a6d - Scott Chacon, 11 months ago : changed the version number
085bb3b - Scott Chacon, 11 months ago : removed unnecessary test code

allbef® - Scott Chacon, 11 months ago : first commit

Tabnuia 2.1 comep>XUT CIIMCOK HamboJlee I0JIe3HbIX IapaMeTpoB popMmara.
Bac MoxeT 3aHTepecoBaTh, B UéM sKe PasHUILIA MEKIY d6MopoM M KOMMUmepom. ABTop —

9TO UeJIOBeK, M3HAUAIBHO CHENaBLINii paboTy, TOrga Kak KOMMUTEP — 9TO UENIOBEK, KOTOPHIN
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ITapametp OmnncaHue BRIBOOVIMBIX JaHHBIX
%H Xewr KOMMHITa
%h CoxpalléHHBIN XeIl KOMMITA
%T Xem1 gepeBa
%t CokpallléHHBIII Xelll epeBa
%P XeIn poauTeIbCKIX KOMMUTOB
%p CoxpalréHHbIe XeIlIn POOUTEIbCKIX KOMMITOB
%an Wms aBTopa
%ae IJeKTpOHHAas II0YTa aBTOpa
%ad Hata aBTopa (popmar cooTBeTcTByeT mapamerpy —date=)
%ar Hata aBTOpa, oTHOCUTENbHAS (TIp. “2 Mec. Hazax”)
%cn Wmsa xommuTtepa
%ce IJeKTpoHHAad I0YTa KOMMHUTEpa
%cd Hara koMMuTEpa
%cr Jlata KoMMMTEpa, OTHOCUTEIbHAL
%s KommenTapuit
Ta6auma 2.1:

IIOCTIEAHUM IIPVIMEHNIL 3Ty pa60Ty. Taxk uTO eciy BBI MOCTIAIN ITATU (sarmaTKy) B IIPOEKT 11 OAVH
3 OCHOBHBIX pa3p8.6OTqI/IKOB HIPpVMEHNI 3TOT IIaTY, BbI oba He 6yneTe 3a0BITHI — BBI KaK aBTOpP,

a pa3paboT4yyMK Kak KoMMurep. MbI 4yTh ITOApoOHee pacCMOTPYM 3TO pasjnyye B IIaBe 5.

ITapamerper! oneline u format Takxe ITOJ€3HBI ¢ APYTMM IIapaMeTpoM KOMaHAbI 1log — - -
graph. 9rot napametp nobasmusier MmuieHbkuit ASCII-rpad, moKa3bpIBarOIINIiT MICTOPIIO BETBIEHUII

u causgHuit. OOMH U3 TaKUX MOKHO YBUAETH JJIA Halllell KoIuu pernosutopud npoekta Grit:

$ git log --pretty=format:"%h %s" --graph
* 2d3acf9 ignore errors from SIGCHLD on trap
* be3eell Merge branch 'master' of git://github.com/dustin/grit

| * 420eac9 Added a method for getting the current branch.
* | 30e367c timeout code and tests

* | 5a09431 add timeout protection to grit

* | e1193f8 support for heads with slashes in them

* d6016bc require time for xmlschema

* 11d191e Merge branch 'defunkt' into local

MeI paccMOTpesn TOJNIBKO caMble IIPOCThbIe IapaMeTphl (OpMATHPOBAHMS BBIBOAA IIA git
log — ux ropasmo Gojsire. Tabnauma 2.2 coOgep>KUT KaK y>Ke pacCMOTPeHHBIe HaMU ITapaMeTpBHl,
TaK U Jpyrue Ioje3Hble MapaMeTphl BMECTE C ONJMCAHMEM TOTO, KaK OHM BIMAIOT Ha BBIBOJ KO-

MaHObI 10g.
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ITapametp Omnncanne

-p BsiBopurt nmary (3artaTky/diff) BHeceHHBIN KaXKIbIM KOM-
MITOM.

--stat BeiBomuT craTucTMKy 1o (aiiyiaM U3MeHEHHBIM B KaX-

IOM KOMMHTE.
--shortstat Orobpaxaer ToapKO CcTpoKy ¢ changed/insertions/

deletions oT BeIBOIA C omumen —stat.

--name-only BBIBOOUT CIIMICOK M3MEHEHHBIX (arIoB IOCIe KaKIOro
KOMMMUTA.
--name-status BsiBomut crimcok (aityioB BMecTe ¢ MH(pOpMarImeit o Ko-

6aBiieHNN/M3MeHEeHN N/ Y JATIEeHUIA.

--abbrev-commit BBIBOOUT TONBKO IIepBblEe HECKOJIBKO CUMBOJIOB KOH-
TpoabHOI cyMMbl SHA-1 BMecTO Beex 40.

--relative-date BsiBomuT maTy B OTHOCKMTENBHOM (opMmate (Hampumep,
“2 Hemenu Has3an") BMECTO UCITOIB30BAHMS ITOJIHOTO GOp-
MarTa JaThl.

--graph BriBogut ASCII rpad ncTopwy BeTBIEHMI 1 CIIMSTHII Psi-
IIOM C BBIBOJIOM JIOTA.

--pretty BsIBOAMT KOMMMUTSHI B ajpTepHaTUBHOM dopmare. [Tapa-
MeTphI BKiIoUator oneline, short, full, fuller, n format (rxe

BBI MOXKETe yKa3aTh CBOII COOCTBEHHBII popmar).

Tabauma 2.2:

2.3.1. OrpaHn4eHue BIBOAA KOMaHAGI log

Kpowme omnnit nist dopMaTipoBaHus BEIBOJA, git 1log MMeeT psaf IOJIe3HbIX OTPAHNUNUTENb-
HBIX I1apaMeTPOB, TO €CTh IIapaMeTPOB, KOTOPhIE HAIOT BO3MOXHOCTh OTOOPA3UTh YacTh KOMMIU-
TOB. BBI y)ke Bueny oqyH 13 TaKuX [1apaMeTpoOB — IIapaMeTp -2, KOTOPBIil 0TOOpa)kaeT TOIBKO
IBa mocieqHux kommnra. Ha camoMm feste, BbI MOXKeTe 3aaTh -<n>, IAe N 9TO KOJUUYECTBO OTOO-
paxaeMbIX KOMMHUTOB. Ha mpakTike BaM BpAA JIM IPUOETCA YACTO STUM II0JIB30BAThCA IIOTOMY,
uro 1o ymonuanmio Git uepes xaHan (pipe) oTmpasisieT Bech BBIBOJ Ha pager, Tak uTO BbI BCEIra
Oymere BUAETH TOJBKO OMHY CTPAHIUILY.

A BOT mapaMeTpsl, OTpaHIMYNBAOIIE II0 BpeMeH!, TaKle Kak - -since 1 --until, Becbma
none3nsl. Hanpumep, cieqyromasg KOMaHAa BIOAET CIIMCOK KOMMITOB, CAEJIAHHBIX 32 ITOCJIEN-

HIe JBe HeOesn:

$ git log --since=2.weeks

Taxas KoMaHAa MOKeT paboTaTh ¢ MHOKeCTBOM (OpMAaTOB — BbI MOXKETE YKa3aTh TOUHYIO
maty («2008-01-15») mim OTHOCUTENBHYIO JATy, TAKyI0 Kak «2 years 1 day 3 minutes ago».

BoI Takke MoxeTe OT(UIBTPOBATEH CIMCOK KOMMUTOB II0 KAKOMY-JIM0O0 KPUTEPUIO TIOMCKA.
Omius - -author mosBosisgeT puUIIbTPOBATH 110 ABTOPY, OIS - -gr ep IO3BOJISIET MCKATh II0 KIII0-
YeBBIM CJIOBAM B cOOOIIIeHMM. (3aMeTIIM, UTO, eCJIV BBl YKasKeTe I OIILVIO author, y oo grep,

TO 6yJIyT Haf/llleHbI BC€ KOMMUITBI, KOTOPbIE€ YIOBJIIETBOPAIOT IIEPBOMY NIn BTOPOMY KPUTEPUIO.
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Yr06b!I HAITX KOMMITHI, KOTOPBIE YAOBJIETBOPSIOT IIEpBOMY K BTOPOMY KPUTEPUIO, CIEAYET HO-
6aBuTh onuuio - -all-match.)

[MocemHsist OEICTBUTENBHO MOJIe3Hast ONUUs-QUIbTp A git log — 970 myTh. YKa3aB umMs
KaTajora win ¢ajiia, Bbl OTpaHUUNTE BHIBOA log TeMU KOMMUTAMH, KOTOpPbIE BHOCAT U3MEHEHs
B yKa3aHHbIe (ailyibl. ITa OV BCerjja YKas3bIBAETCS IOCIEHEN 1 OOBIUHO IIpeBaAPSIETC ABYMs
MUHYCaMH (- - ), UTOOBI OTAENUTD YT OT OCTAIBHBIX OILLIVIL.

B tabuniie 2.3 [ CIIpaBKM NPUBEREH CIICOK YaCTO yHOTpe6JI;[eMLIX OITLIMIA.

Omus Omnucanne
-(n) ITokasars ImociieqHIE N KOMMUTOB
--since, --after Orpa"HnunTs KOMMUTBI TEMU, KOTOpPHIE CIOEJIaHbI II0CTIe

YKa3aHHOI JaThl.

--until, --before Orpa"HnunTh KOMMUTBI TEMHU, KOTOpPbIE CAEJNAHBI A0 yKa-
3aHHOM JaThl.

--author IToxasaTp TOJIBKO T€ KOMMUTBI, aBTOP KOTOPBIX COOTBET-
CTBYET YKa3aHHOJ CTPOKe.

--committer IToxasaTh TOJIBKO Te€ KOMMUTBI, KOMMUTEP KOTOPBIX CO-

OTBETCTBYET yKaSaHHOf;I CTpOKE.

Tabauna 2.3:

HaHpMMep, €CJIN BbI XOTUTE ITIOCMOTPETD 13 ICTOPUN Git’a Takue KOMMMUTBI, KOTOPpBbI€ BHOCAT
M3MEHEHVA B TECTOBBIC (baﬁ[nbl, ObLII Cae1aHbl Junio Hamano, He SIBJISIOTCA CIMSHUSAMU U ObLIN

cIeJlaHbl B OKTH6pe 2008r0, BbI MOKETE BBIIIOJHUTD UTO-TO BPOE TAKOIO:

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

5610e3b - Fix testcase failure when extended attribute

acd3b9e - Enhance hold_lock_file_for_{update, append}()

563754 - demonstrate breakage of detached checkout wi

dl1a43f2 - reset --hard/read-tree --reset -u: remove un

51a94af - Fix "checkout --track -b newbranch" on detac

beadile - pull: allow "git pull origin $something:$cur

U3 npumepno 20 000 kommutos B ucropun Git’a, maHHas KOMaH/Ia BbIOpaa BCEro 6 KOMMI-

TOB, COOTBETCTBYIOIINNMX 3aJaHHBIM KPUTEPUAM.

2.3.2. Ncnonb3oBaHue rpaduyeckoro mHTep@erica A BU3yaJIn3amiim Jic-

TOPMM

Ecnu y Bac ecTs jKenaHMe MCIIONB30BaTh KaKOM-HNOY b rpadMuecKmii MHCTPYMEHT IJIst BU-
3yanm3anmy MCTOPMI KOMMITOB, MOXXHO ITOIIpo6OBaTh pacipocTpaHseMyto Bmecre ¢ Git’om mpo-
rpammy gitk, Hanucannyo Ha Tcl/Tk. B cymaoctu gitk — sro Harmsamusi Bapnast git log, k
TOMY ’Ke OH IpMHMMAeT IIoUTH Te Xe GUIbTpylole onuyu, yto u git log. Eciau Habepére B

KOMaHJHOII cTpoke gitk, HaXomsACh B MpOeKTe, TO YBUAUTE YUTO-TO HArogobne puc. 2.2.
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@itk grin

et relative paths and changed 1| 5o
commit object 5

testing is | 5
FCoMM

Puc. 2.2: Buzyanusanust ucropuu ¢ momouusio gitk.

B BerHef/I JaCTM OKHA pacCIiojiara€Tcsa ICTOpms KOMMITOB BMECTE C HOI[pO6HI)IM rpad)OM Ha-

cieqHUKOB. [IpOCMOTPIUNIK NeIbT B HIDKHEN IT0JIOBIHE OKHA OTOOpayKaeT M3MeHEeHs], CAeJIAHHbIe

BbI6paHHI)IM KOMMMTOM. YKa3aTh KOMMHUT MO>KHO C IIOMOIIBIO IIIeJTUKa MBIIIBIO.

2.4. OTMeHa N3MEeHEeHNIT

Ha nro6oit CTaauyl MOYKET BOSHIKHYTbH H606XOIII/IMOCTL 4TO-I1OO0 OTMEHMUTD. 3)1er MBI pac-

CMOTPMM HECKOJIBKO OCHOBHBIX MHCTPYMEHTOB JJIs1 OTMEHBI IIPOM3BeAEHHBIX M3MEeHEHMII. By b-

T€ OCTOPOIKHBI, u6o He BCerma MOXHO OTMEHUTDH CaMI1 OTMEHBI. 910 OOHO "3 HEMHOIMX MECT B

Git’e, Tae Bbl MOKETE IIOTEPATH CBOIO pa60Ty €CJIN CAeJIaeTe UTO-TO HEIIPABUIIBHO.

2.4.1. NI3ameHeHNe MOCIETHETO KOMMMITA

OHHa 3 TUIINMYHBIX OTMEH IIPOMCXOONT TOTAa, KOTAa Bbl A€JIa€T€ KOMMUIT CIMIIIKOM PAaHO,

3a0bIB IIO6aBI/ITb KakKmnue-To (baimm, VIV HAITyTaJI)l C KOMMEHTapueM K KOMMMUTY. Ecou Bam xote-

JI0Ch OBI CesaTh 9TOT KOMMUT elllé pas, BbI MOKeTe BBIIIOJHUTH commit ¢ omuern - -amend:

$ git commit --amend

Ira KOMaHOa 6epéT JVIHAOEKC U MICIIOJIB3YET €ro OJId KOMMIITA. Ecnnm mocie IIOCJIEAHETO KOM-

MuTa He OBLIO HMKAKUX M3MEHEHMIT (HallpuMep, BBl 3aIlyCTIIN IPpUBEIEHHYI0O KOMaHAY cpasy

IoCJie IpeabIOyIero KOMMUTA), TO COCTOSIHIE MPOoeKTa Oymer abCOIIOTHO TaKUM Ke M BCE, UTO

BBI I3MEHNTE, 3TO KOMMEHTApUiT K KOMMUTY.

ITossBUTCST BCE TOT 3Ke PEAAKTOP AJId KOMMEHTApPMEB K KOMMITAaM, HO YK€ C BBeJIéHHI)IM KOM-

MEHTapMEM K IIOCIIEAHEMY KOMMIUTY. Brr moskere OTPEOAAKTNPOBATD ITO COO6H.I€HI/I€ TaK €, KaK

00BIYHO, ¥ OHO IIepeINIIeT IpeabIayIIIee.

s mpuMepa, ecn IocJie COBepIlIeHUsT KOMMMITA BbI OCO3HAIIN, UTO 3a0bLIY IIPOMHIEKCUPO-

BaTb USMEHECHUA B (ba}?me, KOTOpbIE€ XOTEJIN JIO6aBI/ITI) B 3TOT KOMMMUIT, BBl MOKETE COAEJIATh UTO-TO
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nomobHoe:

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

$ git commit --amend

Bce TP KOMaHAbI BMECTE€ JAaOT OOVMH KOMMUT — BTOpOf/I KOMMMUT 3aM€HAIET pE3YJbTaT IIE€EP-

BOTO.

2.4.2. OT™MeHa mHAeKcanuu ¢aiina

B ciemyromux OByX pasfesax Mbl IPOJEeMOHCTPMpPYEM, Kak IepefesaTbh M3MEHEHNI B UH-
Iexce 1 B paboueM Karajore. IIpusaTHO To, YTO KOMaHAa, MCIIOJIb3yeMas I ONpefesIeHIIsI COCTO-
SHUA 3TUX JIBYX Belllell, JOIOJHUTEIbHO HAIIOMIHAET O TOM, KaK OTMEHNUTDb M3MEHEHNS B HUX.
[IpuBeném npumep. [JomycTuM, BbI BHECI M3MEHEHNUs B Ba (pailyla M XOTHUTe 3amMcaTh UX Kak
IBa OTHEJNbHBIX KOMMNTA, HO CIyJaiiHo Habpanu git add * m nmpoumHpmekcmpoBaiu o6a daiiia.
Kax Teneps oTMeHUTH MHOEKCALIMIO OHOTO U3 ABYX ¢arroB? Komannga git status HamoMHMT

BaM 00 3TOM:

$ git add
$ git status
# On branch master

# Changes to be committed:

# (use "git reset HEAD <file>..." to unstage)
#

# modified: README . txt

# modified: benchmarks.rb

#

Cpasy nocine magnucu «Changes to be committed», Hanmmcano ucronb3oBats git reset
HEAD <daiin>. .. miud NCKI0UeHNd 13 MHAeKca. Tak 4To maBaiiTe IOCIeqyeM COBETY M OTMEHUM

uHaekcanuo ¢artna benchmarks.rb:

$ git reset HEAD benchmarks.rb
benchmarks.rb: locally modified
git status

On branch master

Changes to be committed:

(use "git reset HEAD <file>..." to unstage)
modified: README . txt

$
#
#
#
#
#
#
# Changes not staged for commit:
#

(use "git add <file>..." to update what will be committed)
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(use "git checkout -- <file>..." to discard changes in working directory)

modified: benchmarks.rb

* * H

9Ta KOMaHAa HEMHOTO CTPaHHOBaTa, HO OHa padoraer. Paitn benchmarks.rb nsmenén, Ho

CHOBa HE B MTHIOEKCE.

2.4.3. OT™MeHa u3MeHeHUI Paiia

Yro, ecau BBl IIOHSIM, YTO He XOTUTE OCTABISATH M3MEHEHMs, BHECEHHBIE B (aill
benchmarks.rb? Kak 6picTpo OTMEHUTH M3MEHEHUS, BEPHYTH TO COCTOSIHIE, B KOTOPOM OH
HaXOJVJICS BO BpeMsI IIOCIeAHEro KOMMMUTA (MII¥ ITepBOHAYAIBHOIO KJIOHUPOBAHS, UV KaKOTO-
TO JPYTOTO EVCTBMS, ITOCJIe KOTOpOro daiii momai B pabounit katanor)? K cuacreio, git status
TOBOpUT, KaK JOOMTBCS ¥ 39TOTO. B BBIBOAe M ITOCIEQHEro IpuMepa, HEMHAEKCHPOBaHHAs

00J1acTh BBIMJISIAUT CIEAYIOLIIM 00pa3oM:

# 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: benchmarks.rb

#

3meck JOBOJIBHO SICHO CKasaHO, KaK OTMEHUTH CIeJaHHbIe M3MeHeHus (110 KpaiiHell Mepe
HoBble Bepcunu Git’a, HaumHas ¢ 1.6.1, JesaroT 9TO; eCilM y Bac BepCus CTapee, Mbl HACTOSITEIBHO
peKoMeHAyeM OGHOBUTHCS, UTOOBI IIOJTYUATh TaKMe MIOACKA3KIL U CHeJIaTh CBOIO paboTy ymXoOHeIt).

[aBaiiTe cHejlaeM TO, UTO HAIIMICAHO:

git checkout -- benchmarks.rb
git status

On branch master

Changes to be committed:

(use "git reset HEAD <file>..." to unstage)

modified: README . txt

* O H# * = H H & &+

Kak Bupure, nsmeHeHMs ObLIN OTMEHEHBI. BBI JOJDKHBI TOHMMATh, UTO 3TO OllacHas KOMaH-
Ila: BCe CIeJIaHHbIe BAMY M3MEHEHNsI B 3TOM (arijie IPpOIaiy — BbI IPOCTO CKOIIMPOBAJIY IIOBEPX
Hero apyroii ¢air. Hukorma He MCIIoONb3yiiTe 3Ty KOMaHAY, eCIM BbI He IIOJHOCTBIO YBEPEHBI,
uTo 9TOT (paitn BaM He HyXeH. Eciiy BaM HY’>KHO IIPOCTO CHeJaTh, YTOOBI OH He MEIaJICs, MbI
paccmorpum mpsitanue (stash) u BeTBeHUME B ClleyIoLIell IIaBe; 9TU CIOCOOBI OOBIYHO OoJee

NIpEANIOUTUTETbHBI.
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IToMHMTE, UTO BCE, UTO ABJIAETCH YACThI0 KoMMuTa B Git’e, ITOUTH BCera MOKeT ObITh BOCCTA-
HOBJIEHO. [la’ke KOMMUTHI, KOTOpbIe HAXOMSITCS Ha BETKaX, KOTOpbIe ObLIN YOaleHbl, I KOMMUTHI
IeperrcaHHble C TIOMOIIBIO - -amend MOTyT GbITh BOCCTAHOBJIEHBI (CM. IVIaBY 9 IJIst BOCCTAHOBIIE-
HUS JaHHBIX). HecMoTps Ha 310, BCE, UTO HMKOTa He II0MIafajlo B KOMMIT, BbI CKOpee BCEero yxe

HE€ YBUONTE CHOBA.

2.5. Pabora ¢ ymaIéHHBIMHI PEeNO3UTOPSIMU

Yro0bl MMETh BO3MOXXHOCTh COBMECTHOI paboThI Haj KakuM-1ubo Git-mpoexTom, HEOOXO-
VMO 3HaTh, KaK YIIPABIATH yAAIEHHBIMIU PENO3UTOPUAMI. Y JaIéHHbBIE PETIO3UTOPUI — ITO MO-
IOUUKAIIY [IPOEKTa, KOTOPble XPAHATCS B MHTEPHETE JUIN €IE THe-TO B ceTu. FIX MoKeT ObITh
HECKOJIBKO, KaXKIBIIT 13 KOTOPBIX, KaK IPABIJIO, JOCTYIIEH IS Bac JIMOO TOJIBKO HA UTEHUeE, JIN-
60 Ha ureHme u 3anuch. CoBMecTHas paboTa BKIIOUaeT B ce0sl yIIpaBileHIEe YIATEHHBIMY PEIo-
suTopussMu u mometenue (push) u monyuenne (pull) maHHBIX B 1 M3 HMX TOTJA, KOT[a HYXXHO
00MEeHSTHCS pe3yJIbTaTaMu paboThI. YIIpaBiieHNe yIaJEéHHbIMI PEO3UTOPMUIMI BKIIOUAET yMe-
HUe 00ABIATh yHAJIEHHbIE PEO3UTOPUY, YAAIATH Te U3 HUX, KOTOPBIE OOJIbLIE HE INEeICTBYIOT,
yMeHUE YIIPABJIATh PA3IMUHBIMU YIATEHHBIMI BETKAMI U OIIPENENATh UX KaK OTCIEKUBAEMbIE
(tracked) mnu Het u ipouee. [laHHBI pa3/ies OXBaThIBAET BCe IepEUNCIeHHbIe HABBIKY 10 YIIPaB-

JIEHUIO yﬂa_HéHHbIMI/I PENO3UTOPMAMIMI.

2.5.1. OToOpakeHe YIATEHHBIX PENO3UTOPUEB

Yro6BI IPOCMOTPETH, KaKle yAaJIEHHbIE CepBEPHI y BaC yKe HACTPOEHHBI, CJIeyeT BBIITOJIHNUTD
KoMaHAy git remote. OHa nepeuncigeT CIMCOK UMEH-COKpAIleHNIT A BCeX yKe YKa3aHHBIX
yRaN€HHBIX JECKPUITOPOB. ECiy BBl CKIOHMPOBAIN Balll pEIIO3UTOPNIL, Y Bac JOJDKEH 0TOOpa-
3UTBCH, ITO KpaliHell Mepe, origin — 3To MM ITo yMordaHuio, Koropoe Git mpucBauBaer cepsepy,

C KOTOPOTO BbI CKIIOHMPOBAJIN:

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

Initialized empty Git repository in /private/tmp/ticgit/.git/
remote: Counting objects: 595, done.

remote: Compressing objects: 100% (269/269), done.

remote: Total 595 (delta 255), reused 589 (delta 253)
Receiving objects: 100% (595/595), 73.31 KiB | 1 KiB/s, done.
Resolving deltas: 100% (255/255), done.

$ cd ticgit

$ git remote

origin

Yro6s! mocMoTpers, kKakomy URL cooTBercTByeT cokparéntoe ums B Git, MOXXHO yKa3aTb

KOMAaH/e OIILINIO -V:

$ git remote -v
origin git://github.com/schacon/ticgit.git (fetch)
origin git://github.com/schacon/ticgit.git (push)
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Ecnn y Bac Gosiblire OJHOTO yRaIEHHOTO PEII03UTOPMs, KOMaHAa IIoKaxeT ux Bce. Hampumep,

Moit perrosuropuit Grit BEINIAAUT CIEAYOLUM 00pasoM.

$ cd grit
$ git remote -v

bakkdoor git://github.com/bakkdoor/grit.git

cho45 git://github.com/cho45/grit.git
defunkt git://github.com/defunkt/grit.git
koke git://github.com/koke/grit.git
origin git@github.com:mojombo/grit.git

9TO 03HAUAET, UTO MBI JIETKO MOKEM ITOJIYUNTH M3MEHEHNS OT JII060r0 M3 3TUX I10JIH30Ba-
teneit. Ho, 3ameTbTe, UTO origin — 3TO eIMHCTBEHHBIN yIAIEHHBIN CepBep NPOIMCAHHBIN KaK
SSH-ccpuika, M09TOMY OH €IVHCTBEHHBIIT, B KOTOPBIiL I MOTY ITIOMEIIATh CBOM M3MeHEeHUs (3T

OymeT pacCMOTpPEHO B IIaBe 4).

2.5.2. [TobaBIeHNE YIATEHHBIX PENIO3UTOPUEB

B mpenbinyIux paspmenax Mbl YIIOMSHYJIM ¥ HEMHOTO IIPOJEMOHCTPUPOBAIN HoOaBIeHME
yIaNIEHHBIX PEIIO3UTOPUEB, celiuac MBI pacCMOTPHUM 3TO Oojlee HeTanbHO. YToObI JOOABUTH HO-
BBI1 yHanéHHbI Git-pero3uTopuii o MMeHeM-COKpallleHIeM, K KOTOpoMy OyzmeT Ipoliie o6pa-

11aThCd, BBIIONHNUTE git remote add [cokpaweHue] [url]:

$ git remote

origin

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

origin git://github.com/schacon/ticgit.git

pb git://github.com/paulboone/ticgit.git

Teneps BbI MOXKeTe MCIIOIH30BaTh B KOMaHIHOI cTpoke nMs pb Bmecro nmonuoro URL. Ha-
rpumep, ecu Bbl xoture n3pieus (fetch) Bcro madopmanmro, koropas ects B perrosuropnu [1asia,

HO HeT B BallleM, Bbl MO>KeTe BbINOJHUTDL git fetch pb:

$ git fetch pb

remote: Counting objects: 58, done.

remote: Compressing objects: 100% (41/41), done.
remote: Total 44 (delta 24), reused 1 (delta 0)
Unpacking objects: 100% (44/44), done.
From git://github.com/paulboone/ticgit

* [new branch] master -> pb/master

* [new branch] ticgit -> pb/ticgit

Berka master ITaBia Tereppb KOCTYIIHA JIOKATBHO Kak pb/master. Bl MoxxeTe cinTh (merge)

eé B OIOHY I3 CBOMX BETOK N Hepef/[TI/I Ha 9Ty BETKY, €CJINT XOTUTE eé IIpOBEPUTH.
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2.5.3. Fetch u Pull

Kak BBI TOJIBKO UTO Y3HAIIN, AJIS IIOJNYUEHNI JAHHBIX U3 YIAIEHHBIX IIPOEKTOB, CJIeqyeT BbI-

ITIOJIHUTDb:

$ git fetch [uma ypan. cepsepal]

[aHHAas KOMaHAA CBSI3bIBAETCS C YKA3aHHBIM yIaJEHHBIM IIPOEKTOM 11 3a0MpaeT BCe Te AaH-
HBbIe IIPOEKTa, KOTOPBIX y Bac emé HeT. ITocie TOro Kax BBl BBIIOJIHIUIM KOMAaHAY, ¥ Bac JOJDK-
HBI [TOSIBUTHCS CCHUIKY Ha BCE BETKU M3 9TOTO yAaNEHHOr0 IIpoeKTa. Terepsb 9TM BETKM B JIF060II
MOMEHT MOTYT OBITh IIPOCMOTPEHBI Win cIuThL. (B riase 3 MbI mepeitgém Kk Goliee HeTaIbHOMY
PACCMOTPEHMIO, UTO TAKOE BETKU M KaK MX MCIIONb30BATh.)

Korpa BbI KIIOHUpYyeTe Peno3nTOpuil, KOMaHa clone aBTroMaTnuecKy NOOABISET TOT Yaa-
JIEHHBII Peno3uTOpuiil o uMeHeM origin. Takum obpasom, git fetch origin msBnekaer Bce
HapaboTK, OTIIpaBieHHbIe (push) Ha 9TOT cepBep IOCIE TOrO, KaK BbI CKIOHMPOBAJIN ero (vim
MOJIy4mIu u3sMeHeHus ¢ momousio fetch). Baxxno ormeruts, uro komanga fetch sabupaer man-
HbIe B Balll IOKAJIbHBII PEIIO3UTOPMIL, HO He CAMBAET UX C KAKMMM-JI00 BaluyMy HapaboTKaMu
u He MOAUQUIMPYET TO, HAZX YeM BBI paboTaere B JaHHBIT MOMEHT. BaM HeOOXOOMMO BPYUHYIO
CJINTH 9TM DaHHBIE C BalllIMIU, KOTAA BbI OyZeTe TOTOBBHI.

Ecnu y Bac ecTh BeTKa, HACTpOEHHAsI Ha OTCJIEXKIBAHIIE YATIEHHON BETKY (IJIsT JOTIOIHITENb-
HOII MH(pOpMAaLNI CMOTPH CJIe YOI pasies ¥ [JIaBy 3), TO BbI MOXKeTe MCII0JIb30BaTh KOMaHIy
git pull. Ona aBTOMATHMUYeCK) U3BJIEKAET I 3aTeM CJIVBaeT JaHHBIE U3 YAAJIEHHON BETKI B Ballly
TEKYILIYIO BETKy. ITOT CIIOCOD MOXKET [JIs1 BaC 0Ka3aThCsl Goiee mpocThiM miin Goitee yro6HbIM. K
TOMY >Ke II0 yMOJIYaHMIO KOMaHAa git clone aBToMaTM4ecKM HACTpaMBaeT Ballly JOKAJIbHYIO
BETKy master Ha OTCJIeKIBaHIe YIAJE€HHON BEeTKM master Ha cepBepe, ¢ KOTOPOTo BbI KJIOHUPO-
Bayu (IIOApa3yMeBaeTcs, UTo Ha yIAJEHHOM CEpBepe eCTh BeTKa master). Boimonnenne git pull,
Kak rpaBuio, ussiekaet (fetch) mauHHbIe ¢ cepBepa, ¢ KOTOPOTO B M3HAUAIBHO CKIOHMPOBAIN, 11
ABTOMATIYECKM IIBITAETCS CINTh (Mmerge) X ¢ KOJOM, HaJ{ KOTOPBIM BbI B JaHHBIII MOMEHT pabo-

TaeTe.

2.5.4. Push

Korpa BbI XOTHTe IIOREINUTHCS CBOMMI HapaboTKaMu, BaM HeoO6xoxumo oTrpaButs (push) mx
B IVIaBHBIN penno3uropuii. Komanna a1 sToro meiictBusd npocrad: git push [ygan. cepsep]
[BeTka]. UToObI OTIIpaBUTH Ballly BeTKy master Ha cepBep origin (ImoBropmmcs, uTo KIOHMPOBA-
HIe, KaK [IPaBIJIO, HACTpamBaeT oba 9TUX MMEH) aBTOMATUUYECKI), BBl MOYKET€e BBIIIOJIHUTD Clle-

AYIOIIYI0O KOMaHAY OJI OTIIPpABKML Hapa60TOK Ha CepBEp:

$ git push origin master

9Ta KOMaHMa cpabaThIBaeT TOJIBKO B CIIyuae, ecii Bbl KJIOHMPOBAJIM C CepBepa, Ha KOTOPOM
y Bac ecTh IIpaBa Ha 3allVCh, ¥ €CJIM HUKTO APYIOI C TeX IIOp He BBIMOIHI KoMaHay push. Ec-
JIM BBI U KTO-TO eIlé OJTHOBPEMEHHO KIIOHMpYeTe, 3aTeM OH BBINOJHsAET KOMaHAY push, a 3aTem

KOMaHAy push BBIITOJIHSeTe BBI, TO Ball push TouHOo Gyaer oTknoHEH. Bam mpupmércs cHauaza
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BBITAHYTH (pull) ux M3MeHeHMs u 00BeQUHNUTD ¢ BalIMMu. TOJNBKO ITOCJIE 9TOrO BaM OyIeT m03-
BOJIeHO BBIONHNTDH push. CMoTpy raaBy 3 mis Gosee MOAPOGHOTO OMMCAHMS, KaK OTIIPABIATH

(push) namHBIe Ha yOANIEHHBIIT cEpBep.

2.5.5. HCcnieknusA yaaaéHHOTIO Perno3nTopus

Ecnu xoture mosyunts nmo6ossiie nHpopManuy 06 OOHOM U3 YIAIEHHBIX PEIIO3UTOPUEB,
BBI MOKeTe MCIIOIb30BaTh KOMaHAy git remote show [ygan. cepsep]. Ecau BB BBIIOJIHUTE

3Ty KOMaH[y ¢ HEKOTOPBIM MMeHeM, HalpuMep, origin, BbI IOJIyUYnTe YTO-TO IMOZOOHOE:

$ git remote show origin

remote origin

URL: git://github.com/schacon/ticgit.git

Remote branch merged with 'git pull' while on branch master
master

Tracked remote branches
master

ticgit

Omna Bergaér URL ynan€HHOro perosuTopus, a Takke MHGOpMAaIIo 00 OTCIeKIUBaeMbIX BET-
Kax. JTa KOMaH/Ia JIF06e3HO COODIIaeT BaM, UTO eCJIM Bbl, HAXOISICh HAa BeTKe master, BbIITOJIHIITE
git pull, BeTka master ¢ yganéHHOTO cepBepa OymeT aBTOMAaTMUeCKM BJINTA B Ballly cpasy IIO-
CJIe IOoyueHMs BCeX HeOOXOAMMBIX HaHHbIX. OHa TakKe BBIJAET CIIVMCOK BCEX ITOJYUEHHBIX €0
CCBLIOK.

910 GBLI IpUMep IS IPOCTO CUTYaLUN, I HaBEpPHSIKA BbI BCTPETIIINCH C UeM-TO 1000
HbiM. OiHAaKO, ecu BbI nconb3yete Git 6oslee MHTEHCUBHO, BBl MOKETE YBUAETH ropasno 60Jb-

1ree KOJIM4eCTBO nHopMauuu or git remote show:

$ git remote show origin
* remote origin
URL: git@github.com:defunkt/github.git
Remote branch merged with 'git pull' while on branch issues
issues
Remote branch merged with 'git pull' while on branch master
master
New remote branches (next fetch will store in remotes/origin)
caching
Stale tracking branches (use 'git remote prune')
libwalker
walker2
Tracked remote branches
acl
apiv2
dashboard2
issues

master
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postgres
Local branch pushed with 'git push'

master:master

JlaHHas KOMaH/[a ITOKa3bIBaeT KaKas MIMEHHO JIOKAJIbHAsd BeTKa Oy[eT OTIIpaBiieHa Ha yaa-
JIEHHBIN cepBep IO yMOJYAaHMIO IPM BRIIOJNHeHUM git push. OHa TakKe IOKa3bIBaeT, KaKMX
BETOK C yOAJI€HHOTO CepBepa y Bac eIl HeT, KaKle BETKM BCE eIll€ ecThb Y Bac, HO y»Ke yHajJleHbl Ha
cepBepe. M i1l HECKOJIBPKMX BETOK IIOKAa3aHO, KaKye yAaJ€HHble BETKM OYOyT B HUX BIMTHI IIPU

BbINOJIHEHUM git pull.

2.5.6. YpaneHue 1 nepeMMeHOBaHIe YIAJIEHHBIX PEIIO3UTOPIIEB

[l mepeuMeHOBaHMS CCBIIOK B HOBBIX Bepcusax Git’a MOXKHO BBIIOTHHUTBH git remote
rename, 3T0O M3MEHUT COKpaIllEHHOE MM4, MCIIONIb3yeMoe I yman€HHoro perosurtopusd. Ha-
IIpuMep, €ciiM BBl XOTUTe IlepeMMeHOBaTbh pb B paul, BBl MoOKeTe cHelaThb 3TO CIeTyIOIINM

obpasom:

$ git remote rename pb paul
$ git remote
origin

paul

Crout ynoMsHyTb, UTO 3TO TaKXXe MEHseT I Bac MMeHa YIUIEHHBIX BEeTOK. To, K ueMy BBI
obparanuch Kak pb/master, cramo paul/master.

Ecnu no kakoii-To npuymHe BbI XOTUTE yAAIUTH CCHUIKY (BBI CMEHIIN CEpPBep MU GOJIbIIIe
He JCIIOJIb3yeTe OIpeNeIEHHOE 3epKaJlo, NI, BO3MOKHO, KOHTPUOBIOTOP IIepecTal ObITh aKTIUB-

HbIM), BbI MOJKeTe UCII0JIb30BaTh git remote rm:

$ git remote rm paul
$ git remote

origin

2.6. Pabora ¢ meTKaMn

Kax u 6ospiinactso CKB, Git mMeeT BO3MOKHOCTB IToMeuars (tag) onpeneé HHbIe MOMEHTHI
B MICTOPMMU KakK BakHbIe. Kak nmpaBmito, 3T0T QyHKUMOHAI MCIIOIb3YETCS AT OTMETKI MOMEHTOB
BhIITycKa Bepcuit (v1.0, v 1.11.). B aToM paspneie BbI y3HaeTe, KaK [IOCMOTPETh UMEIOIIIECS METKI

(tag), KaK CO3[1aThb HOBBIE. A Taxke BBI Y3HaeTe, uTo "3 ce0s NIPEACTABIAIOT pa3HbI€ TUIIBI METOK.

2.6.1. IIpocMoOTp MEeTOK

IIpocmorp nMmeroruxcs Metok (tag) B Git’e menaercs mpocro. JocraTouso Habpats git tag:
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$ git tag
vo.1
v1.3

[aHHas KOMaH[a [IEPEUNCISeT METKYU B aIpaBUTHOM IOPSKe; IOPILOK UX IOSBIEHNUS He
MMeeT 3HaUeHU.

Il MEeTOK BBI TAK)Ke MOXKETe OCYIIeCTBIIATD IOVCK 110 I1abnony. Hanpumep, penosuropuit
Git’a comepsxur Goisee 240 meTok. Eciim Bac mMHTepecyeT IIPOCMOTpP TOJBKO BBITyCKOB 1.4.2, BBI

MOJKETE BBIIIOJTHNUTD CIIEAYIOIIIEE:

$ git tag -1 'vi.4.2.*'
vi.4.2.1
vli.4.2.2
vli.4.2.3
vli.4.2.4

2.6.2. Co3maHne MeTOK

Git mcrnosp3yeT [Ba OCHOBHBIX TIIIA METOK: JIETKOBECHBIE ¥ aHHOTMPOBaHHbIe. JlerkoBecHas
MeTKa — 9TO UTO-TO BeChMa IIOXOXKee Ha BETKY, KOTOpas He MEHSETCS — 9TO [IPOCTO yKa3aTelb
Ha OIpeeNEéHHBI KOMMUT. A BOT aHHOTMPOBAaHHBIE METKI XpaHATCI B 0ase maHHbIX Git’a Kak
MOJTHOLeHHbIe 00beKThl. OHM MMEIOT KOHTPOJIBHYIO CYMMY, COJEPIKAT MM IIOCTAaBUBIIIETO MET-
Ky, e-mail 1 [aTy, MMEIT KOMMEHTAPUIT ¥ MOTYT OBITH ITONIIMCAHBI I IPOBEPEHBI C IIOMOLIBIO
GNU Privacy Guard (GPG). O6s1uHO peKOMEHIYEeTCS CO3aBaTh AHHOTUPOBAHHbIE METKI, UTOOBI
MMETh BCIO [TEPEUNCIEHHYI0 UHPOPMAIUIO; HO €CJIM BBl XOTITE CHENATH BpEMEHHYI0 METKY VLI
10 KaKOJI-TO IPUUMHE He XOTUTE COXPAHATH OCTANBHYI0 MHPOPMALNIO, TO IJISL 9TOTO FOMIATCI 1

JIETKOBECHBIE METKIL.

2.6.3. AHHOTHPOBaHHBIE METKI

CosgaHne aHHOTMPOBAHHOI MeTKH B Git’e BeImoHAeTC 1erko. CaMblil IIPOCTOI CII0co0 3TO

yKa3aThb -a IIpV BBIIIOJIHEHNIV KOMaHIbI tag:

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

vo.1

vl.3

vl.4

Omius -m 3agaéT MeTOUHOe CoobIIe e, KOTOpoe OyaeT XpaHUThCsI BMecTe ¢ MeTKoiL. Eciu
He yKas3aTh coobleHNre Ui aHHOTUPOBaHHON MeTKu, Git 3amycTur pegakrop, uro6 BbI CMOTIIN

€ro BBECTI.
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BbI MO)XeTe TOCMOTpeTh JaHHbIE METKI BMeCTe C KOMMMUTOM, KOTOPBIN ObLI IIOMeUeH, C I10-

MOIIbI0O KOMaHBI git show:

$ git show v1.4

tag vi.4

Tagger: Scott Chacon <schacon@gee-mail.com>
Date: Mon Feb 9 14:45:11 2009 -0800

my version 1.4

commit 15027957951b64cf874c3557a0f3547bd83b3ff6
Merge: 4a447f7... a6b4c97...

Author: Scott Chacon <schacon@gee-mail.com>
Date: Sun Feb 8 19:02:46 2009 -0800

Merge branch 'experiment'

OmHa rmokasbIBaeT I/IH(l)OpMaLU/IIO O BBICTABMBIILIEM METKY, AaTy OTMETKN KOMMITA VI aHHOTI-

pyoiiiee coobiieHne nepen nHGOpMaIeil 0 KOMMUTE.

2.6.4. ITogmmmcaHHbIE METKI

Br1 Taxoke MOKeTe ITOIIIChIBATh CBOUM MeTKM ¢ nomoisio GPG, koHeuHO, ecimu y Bac ecThb

Kirou. Bcé uro HY>XHO CceaTh, 9TO MCIIOJIb30BaTh -S BMECTO -a:

$ git tag -s vi.5 -m 'my signed 1.5 tag'
You need a passphrase to unlock the secret key for
user: "Scott Chacon <schacon@gee-mail.com>"

1024-bit DSA key, ID F721C45A, created 2009-02-09

Ecnu BbI BeINOJHUTE git show Ha 3TOI MeTKe, TO YBUANUTE NPUKpeILUIEHHYI0 K Helt GPG-

IIOOIINCH:

$ git show v1.5
tag vi.5
Tagger: Scott Chacon <schacon@gee-mail.com>

Date: Mon Feb 9 15:22:20 2009 -0800

my signed 1.5 tag

Version: GnuPG v1.4.8 (Darwin)
1EYEABECAAYFAKkmQurIACgkQON3DxfchxFr5cACeIMN+ZxLKggJQfoQYiQBwgySN

Ki0An2JeAVUCA1J70X6ZEtK+NvZAj82/
=WryJ
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commit 15027957951b64cf874c3557a013547bd83b3ff6
Merge: 4a447f7... a6b4c97...

Author: Scott Chacon <schacon@gee-mail.com>
Date: Sun Feb 8 19:02:46 2009 -0800

Merge branch 'experiment'

YyTb mo3sxe BbI y3HaeTe, KaK Bepu(PUIIPOBaTh METKH C IIOAIMICHIO.

2.6.5. JlerkoBecHBbIE METKI

JlerkoBecHass MeTKa — 3TO eIé OOUH CI0COO OTMETKM KOMMMTOB. B cyIiHOCTH, 3TO KOH-
TpOJIbHASI CyMMa KOMMUTA, COXpaHéHHas B (aiti — Gourblire HIKAKO MHPpOpMAII He XPaHNITCS.

[l cosmaHMs JIeTKOBECHON METKM He IlepefaBaliTe ONMLINIL -a, -S U -m:

$ git tag vi.4-1lw
$ git tag

vo.1

v1l.3

vli.4

vli.4-1w

v1l.5

Ha srotr pa3 IIpM BBITIOJTHEHUN git show Ha 3TOJ1 MeTKe BbI He yBUAOUTE IOIOJIHUTEIBHOM

I/IH(bOpMaLU/H/I. KOMaHHa IIPOCTO ITOKaKET IIOMeUeHHBIIT KOMMMUT:

$ git show vi.4-1w

commit 15027957951b64cf874c3557a0f3547bd83b3ff6
Merge: 4a447f7... a6b4c97...

Author: Scott Chacon <schacon@gee-mail.com>
Date: Sun Feb 8 19:02:46 2009 -0800

Merge branch 'experiment'

2.6.6. Bepudukanus MmeTok

Ina Bepudmramy MONIMCAHHON METKHU, UCIONB3yitTe git tag -v [uwms meTku]. Ora
koMmaHpa ucnoiasdyet GPG mna Bepudukanyy mopmmcu. Bam HyeH OTKPBITBIN KIIOU aBTOpa

roamnucy, uToObl KOMaHAa paboTaa IIPaBILIbHO:

$ git tag -v vi1.4.2.1
object 883653babd8ee7ea23e6a5c392bh739348b1leb61
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type commit
tag vi1.4.2.1
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 COC6 D9A4 F311 9B9A

Ecau Y BaC HET OTKPBITOTO KJII0Ua aBTOPa IIOAIINICY, BBI BMECTO 3TOTO ITOJIYyUMTE UTO-TO II0-

mobHoe:

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 'vi1.4.2.1'

2.6.7. BeIicTaBiIeHIIEe METOK II03Ke

Tax>ke BO3MO>KHO ITOM€EUATh yxKe HpOf/IHeHHbIe KOMMMITBI. Hpe}lHOJ’IO)KI/IM, YUTO MICTOPM KOM-

MNTOB BBITVIAANT CIIE€AYIOIINM 06pa30M:

$ git log --pretty=oneline
15027957951b64cf874c3557a0f3547bd83b3ff6 Merge branch 'experiment'
a6b4c97498bd301d84096da251c98a07¢c7723e65 beginning write support
0d52aaab4479697da7686c15f77a3d64d9165190 one more thing
6d52a271eda8725415634dd79daabbc4d9b6008e Merge branch 'experiment'
0b7434d86859cc7b8c3d5eldddfed66ff742fcbc added a commit function
4682c3261057305bdd616e23b64b0857d832627b added a todo file
166ae0c4d3f420721acbb115cc33848dfcc2121a started write support
9fceb02d0ae598e95dc970b74767f19372d61af8 updated rakefile
964f16d36dfccde844893cac5b347e7b3d44abbc commit the todo
8a5chc430f1a9c3d00faaeffd07798508422908a updated readme

Teneps NpPeRIIONOKIM, UTO BbI 3a0bLINM OTMETUTH BEPCUIO IIpoeKTa V1.2, KoTopas ObLia TaMm,
rpe Haxoputcesd kKomMmut «updated rakefile». Bor MmoskeTe 1o6aBuTh MeTKy 1 1mo3xe. [l OTMeTKM

KOMMNTA YK&XIUTE €r0 KOHTPOJIIBHYIO CyMMYy (VLM €€ UacTh) B KOHIlEe KOMaHIBI:

$ git tag -a v1.2 -m 'version 1.2' 9fceb02
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MoskeTe IpOBEPUTD, YTO KOMMMUT TeIlepb OTMeUeH:

$ git tag
vo.1

vl.2

v1l.3

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

$ git show v1.2

tag vi.2

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

version 1.2
commit 9fceb02d0ae598e95dc970b74767f19372d61af8
Author: Magnus Chacon <mchacon@gee-mail.com>

Date: Sun Apr 27 20:43:35 2008 -0700

updated rakefile

2.6.8. O0MeH MeTKaMl

Pa3zmen 2.6 PaGora ¢ meTkaMu

ITo ymosmuanuio, KOMaHaa git push He oTmpaBiseT MeTKU Ha yHanéHHbIe cepBepbl. Heob-

XOAMMO SABHO OTIIPABUTH (push) METKI Ha O6HH/H7I CEPBEp IIOCJIE TOI'0, KaK BbI X CO3JaJII. 910

A€JIa€TCA TaK K€, KaK U BBIKJIaAbIBaHII€ B COBMECTHOE IIOJIb3OBAHUE ynanéHme BETOK — HY>KHO

BBINOJHUTL git push origin [umMa meTKu].

$ git push origin v1.5

Counting objects: 50, done.

Compressing objects: 100% (38/38), done.
Writing objects: 100% (44/44), 4.56 KiB, done.
Total 44 (delta 18), reused 8 (delta 1)

To git@github.com:schacon/simplegit.git

* [new tag] vi.5 -> v1.5

Ecau Y Bac €CTb MHOTO METOK, KOTOPbIE XOTEJIOCh OBI OTIIPAaBUTh BCE€ 3a OOAMH pa3, MOXHO

VICIIOJIB30BaTh OIIIUIO - - tags IJId KOMaHObI glt pUSh. B rakom CJIyda€ BC€ Balllll METKI OTIIpa-

BATCA HaA yI{aJIéHHbe/I CcepBep (ecm/[ TOJIBKO X YK€ TaM HET).

$ git push origin --tags

Counting objects: 50, done.
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Compressing objects: 100% (38/38), done.
Writing objects: 100% (44/44), 4.56 KiB, done.
Total 44 (delta 18), reused 8 (delta 1)
To git@github.com:schacon/simplegit.git

* [new tag] vO.1 -> vO.1
* [new tag] vi.2 -> v1.2
* [new tag] vi.4 -> vl.4
* [new tag] vi.4-1lw -> vl1.4-1w
* [new tag] vi.5 -> v1.5

Temneps, eciiut KT0-To cKiIoHUpyer (clone) miy BeimonHuT git pull u3 Balero pernosuTopus,

TO OH IIOJIYUUT BJIOGaBOK K OCTQJIbHOMY M Balllll METKIU.

2.7. Iloxe3HbIEe COBETHI

Ilepen TeM Kak 3aKOHUUTH JaHHYIO IVIaBy 00 ocHoBax Git’a, maguM HECKOJIBKO IIOJIE€3HBIX
COBETOB O TOM, KaK CIeJIaTh BALIl OIIBIT paboTsI ¢ Git’oM mpotie, ynoGHee nin npuBbiutee. MHOTTIE
sronu ncnons3yioT Git, He mpuberas K 9TUM COBETaM, M MbI JaJIbIIle B KHUTe He OyIeM CChLIAThCI

Ha HUX JTJIN IIOAPa3yMeBaTh, UTO BbI IMII IIOJIb3YETECH, HO BAM BCE >Ke CTOUT 3HATh O HUX.

2.7.1. ABTOMAaTHMUECKOE JOIIOJTHEHIE

Ecnu BBI ncrionb3yeTe KoMaHAHY0 06010uKy Bash, Git mocraBnsiercs ¢ 3ameuaTebHBIM Clie-
HapueM (script), KOTOpbIiI BbI MOXKeTe aKTuBMpoBarTh. Ckaualite McxomHsblin Ko Git’a n mocmor-
pure B Katasore contrib/completion; Tam moskeH ObITh (aiir git-completion. bash. Cxomu-

py’iTe 3TOT a1 B CBOI JOMAIIHMIT KaTAIOr U KobaBbTe ciiefyolee B gair . bashrc:

source ~/.git-completion.bash

Ecnu BBI XOTHUTE HACTPOUTH aBTOMATIUECKoe fomosiHeHne B Bash’e muist Bcex mosb3oBareseli,
CKOIIMPYIITe 3TOT cLieHapuil B Katayor /opt/local/etc/bash_completion.d Ha Mac-cucremax
niay B KaTajor /etc/bash_completion.d/ Ha Linux-cucremax. 9To Karajyor, 13 KoToporo Bash
aBTOMATUYECKU 3arpy»kaeT CIieHapUIU I aBTOAOIIOTHEHN.

Ecnu BeI ucnonbsyere Git Bash Ha Windows, uro sBiseTcs craHIapTHBIM IIPU YCTaHOBKE
Git’a za Windows ¢ momorsio msysGit, To aBTOQOIIOIHEHNE JOJDKHO OBITh HACTPOEHO 3apaHee.

Haskas Tab Bo Bpemst BBoma KomaHab! 1st Git’a, BbI JOJDKHBI ITOIyUUTh HAGOp BApUAHTOB Ha

BBIGOD:

$ git co<tab><tab>

commit config

B manHOM ciyuae, HabpaB git co M gBa)KIbI Ha)KaB KIaBUILY Tab, BbI mosyunTe Kak Bapu-
aHTBHI commit n conﬁg. MoGaBnenne m<tab> BBIMOJHUT QOIIOJHEHNE 0 git commit aBTOMAaTH!-

YECKU.
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To >xe camoe paboTaeT U [JIs OIILVIL, YTO, BOSMOXKHO, 1oJie3Helt. Hampumep, ecnu BbI XoTnTe
BBINIOJIHUTHh KOMaHAY git log 1 He IOMHUTe KaKyI0-TO OIILIMIO, BBI MOXKeTe HauaTh e€ IeuaTaTh

u 3aTeM Haxathb Tab, YTOOBI YBUIETH, UTO IIOJXOINT:

$ git log --s<tab>

--shortstat --since= --src-prefix= --stat --summary

9TO TOBOJIBHO IPUATHAS YJIOBKa, KOTOpas MOXKET COKOHOMUTH BaM HEMHOTO paboyero Bpe-

MEHU OT UTE€HMA DOKYMEHTALVIL.

2.7.2. IIceBpounmsl B Git

Git He Gymer MBITATHCI CHENATh BBIBOM O TOM, KAKyI0 KOMAHIY BbI XOTEJIVM BBECTU, €CIII BB
BBEJIV €€ HEITOJHOCTEIO0. ECIIM BBI He XOTUTe [TevyaraTh KaKayioo KoMaHay miusa Git’a 1ie1mKoMm, Bbl
JIETKO MO)KeTe HAaCTPOUTH IceBHoHMMEI (alias) mis smroboit KoMaHABI ¢ moMolbo git config.

Bor HeckonbkO IIPpMMEPOB IICEBAOHMMOB, KOTOPbIE€ BbI, BO3MOKHO, 3aXOTIUTE 3a0aTh:

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

$ git config --global alias.st status

910 03HaUaer, UTO, HAIpMMep, BMeCTO Habupanus git commit, Bam mocraTtouHo Habparth
Tonpko git ci.Ilo mepe ocBoenus Git’a Bam, BepOSITHO, IPUAETCI YACTO II0JIB30BATHCS Y APYT UMM
KoMmaHpgamu. B arom ciryuae 6e3 KoseGaHUIT CO3aaBaliTe HOBbIE IICEBLOHVIMBI.

Taxkoit crroco6 MOKeT TakXe ObITH IIOJIe3eH I CO3MaHUsI KOMaH[, KOTOphle, BB AyMaere,
IOJUKHBI CYI1IeCTBOBaTh. Hampumep, uTo0bI MCIIPABUTH HEYLOOCTBO, C KOTOPHIM MBI CTOJIKHYJIMCH
npu MUCKIoueHnu Qaiiia u3 MHAEKca, MOXKHO n00aButh B Git cBOJ COGCTBEHHBIN IICEBLOHUM

unstage:

$ git config --global alias.unstage 'reset HEAD --'

910 JernaeT cieqyIolNe ABe KOMAaHbl S5KBUBAJIEHTHBIMU:

$ git unstage fileA
$ git reset HEAD fileA

Tak kaxk OyATO HEMHOTO IMOHSITHEN. TakKe 00bIYHO MOOABIAIOT KOMaHAY last ciegyoimum

oGpasom:
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$ git config --global alias.last 'log -1 HEAD'

Tak jerko MoKHO IIPOCMOTPETDH HOCJ'[eI[HI/If/I KOMMMUIT:

$ git last
commit 66938dae3329c7aebe598c2246a8e6af90d04646
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>

MosxHo cka3atb, uTo Git IIpocTO 3aMeHseT 3TM HOBble KOMAH/BI Ha TO, JJIT UEero BBI CO37a-
Bayu riceBgouuM (alias). OgHaKo, BO3MOXHO, BBI 3aXOTITE BBIITOIHSITH BHEIIIHIO KOMAaHY, a He
nonxomanny Git’a. B arom ciyuae, cieqyer Hauate KOMaHAy ¢ cuMBoJja !. Takoe 1osie3Ho, ecian
BBI IIIIINATE CBOY YTWJIUTHI A pabotsl ¢ Git-perrosutopuem. [IpogeMoHCTpUpYyeM 9TOT Ciyuart

Ha IpuMepe co3gaHusd IceBgoHnMa git visual pna samycka gitk:

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

2.8. Utorn

K saToMy MOMeEHTY BbI yMeeTe BBIIOIHITH Bce 6a30Bble JIOKaIbHbIe omeparmu ¢ Git’om: co-
3[1aBaTh WM KIOHMPOBAThH PEIIO3UTOPNIL, BHOCUTH I3MEHEHMsI, MHIEKCUPOBaTh 1 (PUKCUPOBATDH
3TU M3MEHEHN, a TaKKe IIPOCMAaTPMUBATh MICTOPUIO BCeX MI3SMEHEHUII B PeIIo3UTOpMIL. Jlajblile MbI

paccMOTpHUM caMyIo yOUIICTBEHHYI0 0coO0eHHOCTh Git’a — ero Mojenb BeTBIEHNU.
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I'maBa 3

BerBiaenune B Git

IMoutn xaxxmas CKB nmeer B kakoii-To opme mogmepxKy BeTBiieHUs. BeTBIeHne o3Havaer,
UTO BbI OTKJIOHSIETECH OT OCHOBHO IMHUY Pa3paboTKM U IPOJOJDKaeTe paboTy, He BMEIINBAsAChH
B OCHOBHYI0 JIMHMIO. Bo MHOTUX CKB 3T0 B HEKOTOPOM pOfie JOPOTrOCTOIIINII IIPOLIecc, 3a4acTyIo
TpeOyIOIINII OT Bac CO3[MaHMsI HOBOJI KOIIMM KAaTajlora ¢ MCXOMHBIM KOMOM, YTO MOXKET 3aHITh
IIPOJOJDKUTENBHOE BpeMs IJIsI OOJIBIINX IIPOEKTOB.

Hekoropsbie rosopst, uro mozennb BersieHus Git’a ato ero “killer feature® u ona 6esycnos-
"o Boigenger Git B CKB-coobiectse. Uto e B Hell Takoro ocobenHoro? Criocod BeTBIEHUS B
Git’e upe3BBIUAITHO JIETKOBECEH, UTO [€JIA€T OIEPALNY BETBIEHNS PAKTUUECKY MITHOBEHHBIMU
U IepeKIIoueHe TyJa-CIoa MeKIYy BeTKaMi OObIUHO Tak jKe OBICTphIM. B oriyune ot MHOTMX
npyrux CKB, Git moowpsieT nporecc paGoTsl, IIpY KOTOPOM BETBJIEHME 11 CIMUSHIIE OCYII{E€CTBIIS-
eTCsl YacTo, Jake II0 HECKOJIBKO pa3 B AeHb. [loHnMaHme u BrageHue 3701 GyHKIMOHAIBHOCTHIO
IaéT BaM YHUKAJIbHBII MOIIHBII MHCTPYMEHT M MOXKeT OYKBaJIbHO M3MEHUTH TO, KaK BBI BeJIETe

pa3paboTKy.

3.1. YTto Takoe BeTKa?

Yr066I Ha caMOM Jielie pa3oOpaThes B ToM, Kak Git paGoraer ¢ BeTKaMu, MBI JOJKHEBI CAeJIaTh
rar Hasaj ¥ pacCMOTpeTh, Kak Git xpaHuT cBou naHHble. Kak BbI, HaBepHOE, TIOMHITE U3 IJIABHI 1,
Git XxpaHNUT JaHHbIE He KaK I10CJIe{0BATEIbHOCTD M3MEHEHMIT YUIM [EeJIbT, a KaK I10CIIe{0BATENb-
HOCTb CHUMKOB cocTostHus (snapshot).

Korma BsI cosmaére kommur B Git’e, Git 3ammcsiBaer B 6a3y 00beKT-KOMMUT, KOTOPBIIL CO-
DEP>KIT yKas3aresb Ha CHUMOK COCTOSIHMS, 3aIlVICAHHBIN paHee B MHIEKC, MeTaJaHHbIe aBTOpa 1
KOMMeEHTApUs ¥ HOJIb 1 OOJiee yKasaTesell Ha KOMMMUTSI, SIBJISIOIMECS IIPSIMBIMI IIPEAKAMY 9TOTO
KOMMMTA: HOJIb IIPEIKOB VIS [IEPBOr0 KOMMUTA, OAWH — IJIst OOBIYHOTO KOMMMUTA M HECKOJIBKO —
LU KOMMMTA, IIOJIYUEHHOTO B Pe3yJIbTaTe CIAUSHIS OBYX MK oJiee BETOK.

JInst HarIAMHOCTY JaBaliTe IIPEAIIOIOXKIIM, UTO Y BAaC €CTh KaTaJIoT, CoAep Kaluuil Tpu Qaiiia,
¥ BBI XOTUTE JOOABUTH UX BCE B MHIEKC U caenaTb Kommut. [Ipy moGapineHun (aiiioB B MHIEKC
IUISL KQKIOTO M3 HUX BBIUMCINTCS KOHTposbHasI cymma (SHA-1 xer, 0 KOTOpOM MbI yIIOMUHAIN
B ri1aBe 1), 3ateM 311 Bepcun (aityioB 6yayr coxparens! B Git-perrosuropnit (Git obpariaercst k

HVIM KaK K IBOMYHBIM I[aHHI)IM), a IX KOHTPOJIbHbIE CYyMMBbI I[O6aB$ITC$I B THOEKC:
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$ git add README test.rb LICENSE

$ git commit -m 'initial commit of my project'

Korpa BeI co3maére KOMMUT, BBIIIONHASL git commit, Git BeIUMCIsIeT KOHTPONBHYIO CyMMY
K&KIOro [T0/IKaTajIora (B HallleM CiIyvae TOJIbKO KOPHEBOTO KaTajora) M COXpaHsIeT 9T 00 bEeKThI-
nepesbs B Git-perrosuropuit. 3atem Git co3gaér 06beKT I KOMMUTA, B KOTOPOM €CTh MeTaaH-
HbIE I yKa3aTeJb Ha 00BeKT-IepeBo M1 KOpHs IpoekTa. Takum obpasom, Git cMoskeT Bocco3naTh
TeKylllee COCTOsIHME, KOTa OyaeT Hy>KHO.

Barmr Git-perro3uTtopuit Terepb COTEPKUT IIATh 0OBEKTOB: 110 OMHOMY 01100y IUIsI COqepKu-
MOTO0 KaKIOro U3 Tpéx (ailyioB, OMHO AepPEBO, B KOTOPOM IIEPEUNCIEHO COAEPKIIMOE KaTauora 1
OIlpefiesIeHO COOTBETCTBIE UMEH (ailioB u 6710008, ¥ OAVH KOMMIUT C yKa3aTeJeM Ha TOT CaMbIii
00BEKT-epeBO I KOPHS M CO BCEMM MeTaJaHHbIMU KoMMmmra. CxeMaTMUHO DaHHBbIE B 9TOM

Git-peno3uTopny BEIIVIAOAT TaK, Kak II0Ka3aHO Ha pUCcyHKe 3.1.

5bld3..
blob | size

== Testing Libeary

This Librery i3 wied to test
Rubry projects

98ca%..

commit | size 92ec2.. / 91lle7..
tree Isize

tree 92ec2 blob size

blob | 5bld3 | README The MIT License
—

A J

author Scott

blob |911e7 |LICENSE Comyright () <yeers <eepyright

blob |cbaoa |test.cb Parmission is hereby grented,

cOmMitter | scott

initisl commit of my project

cbala. .
blob size

require ' rubygess’
reqire 'pp'

modile Test
medule Tester

Puc. 3.1: HaHHbIe peno3nTopmuda ¢ eAMHCTBEHHBIM KOMMMTOM.

Ecnm BBI chesaeTe HEKOTOpBbIE M3MEHEHMS M CO3[aAVITe HOBBINI KOMMUT, TO CIEOYIOIII
KOMMIT COXPaHUT yKasaTesJIb Ha KOMMMUT, KOTOPBI HIEN HEIOCpeaCTBeHHO nepen HuM. Ilocie

CJIIEAYIOINMX OBYX KOMMMUTOB MICTOPMIA MOJKET BBIIVIANETDH, KaK Ha PUICYHKeE 3.2.

98cal. . 34ac2.. £30ab. .
commit size commit size commit size
tree 92eci tree 184ca tree Ode24
author Scott = jparent 9Bcad i [parent 34ac2
committer | Scott author Scott author Scott
initial eommit of =y preject committer | Scott committer | Scott
fixed bug #1328 - stock odd feature #32 - obility to
overflow under certain odd new formets to the central
r 3
Snapshot A Snapshot B Snapshot C

Puc. 3.2: Janable 00bexToB Git’a /11 HECKOJIBKNX KOMMITOB.

Berka B Git’e — 9TO IPOCTO JIETKOBECHBIIT MMOABVIKHBIN YKa3aTelb HA OAWH U3 3TUX KOM-

MuToB. Berka no ymonuanmio B Git'e HaspiBaercs master. Korma BbI co3maére KOMMUTHI Ha Ha-
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YaJbHOM 3Talle, BaM JaHa BeTKa master, yKa3bpIBarolllas Ha IIOCJIeTHUI CAeJTaHHbII KOMMUAT. [Ipn

KaXI0M HOBOM KOMMMUTE OHA CABUTAECTCA Bnepén aBTOMATUYECKI.

master
 J
98ca9 -« 34ac2 < £30ab
Y Y 1L
Snapshot A Snapshot B Snapshot C

Puc. 3.3: Berka ykaspIBaeT Ha ICTOPMIO KOMMIITOB.

UYrto mmpounsoiaéT, ecy BBl CO3JaaNUTe HOBYIO BeTKy? VTak, 3TMM BBI CO3T]aiITe HOBBII yKa-
3aTesb, KOTOPBIII MOKHO Oyaer mepemertiatb. CKaskeM, CO3MaqNM HOBYIO BETKY IO Ha3BaHUEM

testing. 9To memaercs komaHmoi1 git branch:

$ git branch testing

9Ta KOMaH[a CO3JACT HOBBIIT yKa3aTeJb Ha TOT CAMBbII KOMMMUT, Ha KOTOPOM BBI ceifuac Ha-

xopurecsk (cM. puc. 3.4).

master

I 3
I 3

98cal 3dac2 £30ab

testing

Puc. 3.4: HeckoJIBKO BETOK, yKa3bIBaIOIIIX HA MICTOPUIO KOMMNTOB.

Otkyna Git y3HaeT, Ha KaKoil BeTKe Bbl HaXOAUTECh B JaHHBIN MoMeHT? OH XpaHUT cIle-
LMaJIBHBII yKasaTenb, KOTOpbIi HasbiBaeTcst HEAD (Bepxyiika). YuTnTe, UTO 3TO CHIIBHO OTJIN-
uvaercs or KoHuenuu HEAD B npyrnx CKB, taknmx xak Subversion wim CVS, K KOTOpBIM BBI,
BO3MOJKHO, IpuBBIKIN. B Git’e 310 yKasaTenp Ha JOKAIbHYIO BETKY, Ha KOTOPOIT BHI HAXOQUTEC.
B maHHBIT MOMeEHT BBI Bc€ elllé Ha BeTke master. Komanga git branch Tonpko cosgana HOBYIO
BETKY, OHa He IepeKIouIIa Bac Ha Heé (cM. puc. 3.5).

YUro6bI IIepeiiT Ha CyIeCTBYIOIIYIO BETKY, BAM HAO BBIIIOJIHUTh KOMaHAy git checkout.

[aBarite nepeiifnéM Ha HOBYIO BEeTKy testing:

$ git checkout testing
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master

I 3

I 3
Fh
(5]
=]
&

98ca¥’ 3dac2

testing

Puc. 3.5: ®aiin HEAD ykaspIiBaeT Ha TEKYIIyIO BETKY.

9ro pericreue nepensrHer HEAD Tak, 4ToGBI TOT yKa3bIBaJ Ha BETKY testing (cm. puc. 3.6).

master

I

98cal Jdac?2 . £30ab

testing

Puc. 3.6: HEAD yka3spIiBaeT Ha APYTYIO BETKY IIOCJIE IIePEKIIOYEHIA BETOK.

B uém >xe BaskHOCTB 3TOT0? [laBajiiTe cuejaeM emié oquH KOMMMIT:

$ vim test.rb

$ git commit -a -m 'made a change'

Ha pucynxke 3.7 nokasaH pe3yibTar.
9TO MHTEPEeCHO, IIOTOMY UTO TeIlephb Ballla BeTKa testing nmepeaBuHyjach BIIepEN, HO BeTKa
master Bcé erié yka3pIBaeT Ha KOMMIT, Ha KOTOPOM BbI ObLIN, KOT/Ia BBITONHLIN git checkout,

uTOOBI EPEKIIOUNTD BeTKY. [{aBaiiTe mepeitgém oOpaTHO Ha BETKy master:

$ git checkout master

Ha pucyHke 3.8 MOXKHO yBUIETb pe3yJIbTar.
9Ta KOMaHAa BBIIONHIMIIA ABa meiicTBug. OHa nepensunya ykasarenb HEAD Hasan Ha BeT-

Ky master u BepHyJa ¢allupl B BallleM pabodyeM KaTajore Hasajl, B COOTBETCTBIME CO CHUMKOM
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master

98ca9 -+ 34ac2 - f30ab -+ c2b%e

testing

Puc. 3.7: Berka, Ha xoTopyIo yKaseiBaeT HEAD, nBipKeTCs BIiepén ¢ Ka>KAbIM KOMMUTOM.

master

98ca9 < 34ac2 < £30ab < c2ble

testing

Puc. 3.8: HEAD nepemenaercs Ha xpyryio Betky npu checkout’e.

COCTOSTHIISI, Ha KOTOPBIN yKasbIBaeT master. 9To TakKe 03HAUaeT, YTO M3MEHEHUsI, KOTOPbIe BbI
JenaeTe, HAYMHAs C TOI0 MOMEHTa, OYAYT OTBETBIIATHCSI OT CTAPOIL BEPCUU IIPOeKTa. ITO, IO CY-
TI1, OTKAThIBAaeT M3MEHEHNsI, KOTOpble Bbl BpEMEHHO JeNain Ha BeTKe testing, Tak 4To manbliie
BBI MO)KeTe ABUTAThCSA B APYTOM HaIIpaBIICHUM.

IlaBaiiTe CHOBa BHECEM HEMHOTO I3MEHEHUI U cIeJIaeM KOMMIMUT:

$ vim test.rb

$ git commit -a -m 'made other changes'

Teneps MCTOpUS Balllero IpoeKTa pas3BeTBIIIACH (M. puc. 3.9). Bbl co3ganm HOBYIO BETKY,
nepenuin Ha Heé, mopaboTany Ha Hell HEMHOTO, IIEPEeKII0UIIINCh 06paTHO Ha OCHOBHYIO BETKY I
BBIITOJIHWIIN OPYTyIo pabory. O6a 9Ty M3MeHeHNs M30IMPOBAHbI B OT/IEIBHBIX BETKaX: BBl MOXKETE
MePEKIIIOYAThCS TyAa U 00paTHO MeXAy BeTKaMI U CINMTh X, Korga 6ymere rotossl. 11 Bcé 310
OBLIO CIeJIaHO npocThIMU KoMaHaaMmu branch n checkout.

U3-3a roro, uro Betka B Git’e Ha caMOM [eJie IBJISETCS MIPOCTHIM (aiiyioM, KOTOPBII COXEp-
SKNT 40 CMMBOJIOB KOHTPOJIBHOM cyMMBI SHA-1 KoMMMITa, Ha KOTOPBII OH YKa3bIBaeT, CO3[aHIe
M yRaJeHye BeTOK IpakTuueckn 6e3sarpaTHo. Co3maHye HOBOJ BETKM HACTOJIBKO ke ObICTpoe 1
IpocToe, Kak 3amnuch 41 6aiita B ¢ait (40 CHMBOJIOB + CMMBOJI HOBOJ CTPOKIL).

9TO pasUTENBHO OTIMUAETCS OT TOTO, Kak B 6osbimHcTBe CKB nemaercs Bersienne. Tam ato
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master

87ab2

-—
\w c2b9%e

testing

98ca9 - 3J4ac2 -+ £30ab

Puc. 3.9: UcTopus c pasoure mnMIcsa BeTKaMIL.

NPUBOANT K KOIIMPOBAHMIO BeeX (pailyIoB IIPOeKTa B APYyroii KaTasor. 9TO MOXKeET 3aHATh HECKOJIb-
KO CeKYHJ MU Jake MUHYT, B 3aBMCUMOCTI OT pa3Mepa IIpoekTa, Torna kak B Git’e ato Bcerma
IIPOVICXOAUT MOMEHTATHHO. Takke 6iarogapst TOMY, YTO MBI 3aIIOMIHAEM IIPEIKOB IS KaXKI0T0
KOMMMTA, ITOVICK HYKHOI1 6a30BOII BEPCUY [JIS CIMSHUS YKe aBTOMATIUYECK) BBIIIOJIHEH 3a HAC,
” B OOIIEM CIyuae CIMSHIE NeaeTcs Jerko. 9T 0COOEHHOCTI IIOMOTAIOT ITOOIIPSTh pa3pabor-
UMKOB K UaCTOMY CO3QaHMIO I VCIIOIb30BAHIIO BETOK.

[asaiiTe MoitMéM, IIOUEeMy U BaM CTOUT TaK AeJaTh.

3.2. OCHOBBI BETBJIECHNI U CJANSIHNA

JlaBaiiTe pacCMOTPIM BeTBJIEHME I CIMSHIE Ha IIPOCTOM IIpMMepe C TAKUM IIPOLieccoM pabo-
TBI, KOTOPBIIL BbI MOTJIN ObI JICIIOJIB30BATh B HACTOsALIel paspaboTke. MBI BBIIIOTHIM CJIeYIOLIye

IIarm:

1. ITopaboraem Hax BeO-caiTOM.

2. Co3pmanuM BeTKy I pa60TbI HaJ HOBOJ 3agauein.

3. BBIIOIHUM HEKOTOPYIO paboTy Ha 3TOI BeTKe.

Ha s10M 3Tane BaM IocTyIuT 3BOHOK O TOM, UTO Celfyac KpUTIMUHA Apyrasd IpobieMa, 11 eé Haxo

CPOYHO pelnTh. MBI cljesiaeM cieaylolee:

1. BepHéMca Ha BeTKy I BEpCUU B IIPOM3BOJICTBE.

2. Co3gamyM BEeTKY [JIS MCIIPABJIEHNS OLIMOKIL.

3. ITocie TecTMpOBaHNA BETKM C UCIIPABIEHMEM COIBEM e€ 0OPATHO U OTIIPABUM B IIPOAAKIIIH.

4. BepHéMcs K CBOEIT MCXOTHOI 3aaue U IPOIO/DKUM paboTaTs Hal Hell.
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master

!
(=)Ae)H=)

Puc. 3.10: KopoTkast M IpocTast ICTOPUS KOMMITOB.

3.2.1. OcHOBBI BETBJIICHUSA

Jlns Havasa MpefcTaBUM, UTO BBl paboTaeTe HaJ CBOMM IIPOEKTOM I yXKe MMeeTe Iapy KOM-
MuToB (cMm. puc. 3.10).

BsI perimiin, uto BeI 6ygeTe paboTars Hax pobiemort No53 13 crCTeMBbI OTCIIeKMBAHNS OLLIN-
00K, MCII0IB3yeMoli Baleir Kommnauueil. Pasymeercs, Git He puBs3aH K KaKOI-TO OIIPeqeIeHHO
CHCTEME OTCJIEKMBaHUA oIIMOO0K. Tak Kak npo6neMa Ne53 gBngercsa 000co0IeHHOI 3amaueli, Ha
KOTOpOI1 BBI cobupaeTech paboTaTh, MbI CO3MaAMM HOBYIO BeTKY U OyaeM paboTaTh Ha Heit. Uro-
ObI CO31aTh BETKY U Cpasy ke IIepeiiTI Ha He€, BBl MOKeTe BBIIIOJHUTb KOMaHAy git checkout

C KJIro4uoM -b:

$ git checkout -b iss53

Switched to a new branch "iss53"

9TO coKpallleHue AJIs:

$ git branch iss53
$ git checkout iss53

Pucynoxk 3.11 neMOHCTpUpYeT pe3yJIbTar.

master

'
(wH“HC{)

5553

Puc. 3.11: Co3spaHue HOBOJI BeTKM / yKa3aTeJs.

Bo BpeMs paGoThI Hajl CBOMM BeO-CailTOM BBI fejlaeTe HeCKOJIBKO KOMMUTOB. DTU HelICTBIUS
CIBUIAIOT BeTKy 15553 BIlepén IIOTOMY, UTO BHI Ha Heé nepenwnu (to ects Bamr HEAD yxaseiBaeT

Ha Heé; cM. puc. 3.12):

$ vim index.html

$ git commit -a -m 'added a new footer [issue 53]'
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@@

Puc. 3.12: BeTka iss53 mepeaBUHYJIaCh BIIepEN BO BpeMs pabOTHL

Teneps BbI IoJyuaeTe 3BOHOK O TOM, UTO eCTh Ipobiema ¢ BeG-cailToM, KOTOPYI0 HeoOXo-
numMo HeMmemiieHHO ycrpaHuthb. C Git’oMm BaM HeT HY)X/IbI IeJIaTh MICIIPABIEHNS U Heé IIOBEPX
TeX U3MEHEHUIT, KOTOphIE BB yKe CAeIaIN B 1$S53, M HeT HEOOXOAMMOCTY IIPUKJIAAbIBATE MHOTO
yCUIIUII IS OTMEHBI STUX M3MEHEHMIT ITepef TeM, KaK BbI CMOXKeTe HauaTh paboTaTs Hal pellle-
HIEM CPOUHOIT mpobiemsbl. Bcé, uTo BaM HY’KHO CHeJIaTh, 9TO IIepeiiTy Ha BETKy master.

OpnHaxo, Ipexie ueM chesaTh 9TO, YUTUTE, UTO eCIU B BaleM paboueM KaTajore VN JH-
ZeKCe UMeIOTCs He3aMKCMPOBaHHbBIE N3MEHEH s, KOTOpbIe KOH(IIMKTYIOT C BETKOIT, Ha KOTOPYIO
BHI tepexonute, Git He TO3BOINT IEPEKITIOUNTD BeTKI. JIyUllle BCero npu mepeKIoueHnn BETOK
uMeTh yncToe pabouee cocrosHue. CyIeCTByeT HECKOIBKO CIIOCOO0B HOOUTHCS 3TOrO (a MMeH-
HO, nipsitaHbe (stash) paGorsr n mpaBka (amend) KoMMUTa), KOTOPBIE MBI PACCMOTPUM IT03XKe. A
Ha JaHHBII MOMEHT IIPeACTaBUM, UTO BCE M3MeHeHUs ObLIM HoOaBIeHbI B KOMMIUT, U TENEPh BBI

MOJKETE IIEPEKITIOUNTDHCA O6paTHO Ha BETKY master:

$ git checkout master

Switched to branch "master"

Temeps pabounii KaTaJor IIPOeKTa HAXOANUTCA TOYHO B TAKOM K€ COCTOSHMIM, UTO I B MOMEHT
Hayaja paboTsI HaJy mpo6ireMoit Ne53, Tak UTO BBI MOKeTe CKOHLIEHTPMPOBATHCSA HA MICIIPABJICHNN
cpouHoIi mpobiaemsl. OueHb BXKHO 3aII0MHUTS: Git Bo3BpallfaeT BaIll paboumii KaTaJIor K CHUMKY
COCTOSIHISA TOTO KOMMMTA, Ha KOTOPBIII YKa3bIBaeT BeTKa, Ha KOTOPYIO BbI epexoqure. OH q006aB-
JIgeT, yoaudgeT M M3MeHseT (ariibl aBTOMAaTIYeCKH, UTOOBI TapaHTUPOBATh, YTO COCTOSTHIE Balllell
paboueif KOIIMM MIAEHTNIHO IIOCTIeJHeMYy KOMMMNTY Ha BeTKe.

Wrak, BaM Hafo CpOYHO MCIPABUTH OIINOKY. [laBaiiTe co3gaguM AJI STOTO BETKY, Ha KOTO-

poit BbI 6yaere paborats (cM. puc. 3.13):

$ git checkout -b hotfix

Switched to a new branch "hotfix"

$ vim index.html

$ git commit -a -m 'fixed the broken email address'
[hotfix]: created 3a@874c: "fixed the broken email address"

1 files changed, 0 insertions(+), 1 deletions(-)

BbI MOskeTe 3aIyCTIUTh TeCTHI, YOeIUThCS, UTO pellieHne paboTaeT, 1 CIUTh (merge) n3MeHe-

HWIS Ha3ad B BETKY master, 4TOOBI BKIIIOUNTE UX B IIPOOYKT. 910 JAeJaeTCAd C IIOMOIIBX0 KOMaHIbI

56



Ckor Yakou Pro Git Pasmei 3.2 OCHOBBI BETBJIEHVIS U1 CIIVISTHIIS

master hotfix

oo
(=)L) )A=)

iCB'
A

Puc. 3.13: BeTka 1A pellieHNs CPOUHOII IPoOIeMEI Oa3upyeTca Ha BeTKe master.

git merge:

$ git checkout master
$ git merge hotfix
Updating f42c576..3a0874c
Fast forward

README | 1 -

1 files changed, 0 insertions(+), 1 deletions(-)

Hagepnoe, BoI 3amermnu ¢pasy «Fast forward» B srom ciamsaaum. Tak Kak BeTKa, KOTOPYIO
MBI CIIVMJIN, yKasbIBajla Ha KOMMMUT, BJITIOIINIICS IIPIMBIM POINTEIeM KOMMMNTA, Ha KOTOPOM MBI
celfuac HaxoauMcd, Git IpocTo CABUHYII €€ yKa3aTesb Briepén. IHbIMU c10BaMM, KOTJa BBI IIbI-
TaeTech CJINUTh OAMH KOMMMUT C JPYTUM TaKMM, KOTOPOTO MOKHO JOCTUTHYTB, IIPOCJIEOBaB II0
ucropuu mepBoro kommuta, Git mocrymaer nporire, mepemMelas yKasarelb BIIEpEN, TaK KaK HET
pacxomAIXCs U3MeHEeHNII, KOTOpbIe HYXKHO GbLIO ObI CIMBATh BOEAWHO. ITO HA3BIBACTCH «IIe-
pemorka» (fast forward).

Bamm m3MeHeHUs Tellepb B CHUMKE COCTOSIHMS KOMMMTA, Ha KOTOPBIl YKa3bIBaeT BeTKa

master, ¥ BBl MOKeTe BKJIIOUNTD M3MEHEeHM B IPOAYKT (CM. puc. 3.14).

master

hotfix

@@

n

Puc. 3.14: ITocye ciiusiHuA BeTKa master ykasbIBaeT TyJa ke, Kyaa u Berka hotfix.

ITocite Toro Kak oueHb BakKHas HpO6JIeMa pe€lI€Ha, BbI TOTOBBI BEPHYTHCA 06paTHO K TOMY,
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HaJ[ ueM BbI paboTann nepefn rem, Kak Bac mpepBanu. OqHako, cHauasa yaanure BeTky hot fix, rak
Kak oHa OoJIbIIle He HY)KHAa — BeTKa master yke yKa3bIBaeT Ha TO )Ke MeCTO. BbI MOXKeTe yIanuTh

BETKY € IToMolIbio onuuy -d k git branch:

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

Temneps BbI MOXKeTe BEPHYTHCSI 06paTHO K paboueii BeTke [Jist mpobieMbl Ne53 1 IIpOI0JDKUTH

paborars Haxg Hell (cM. puc. 3.15):

$ git checkout iss53

Switched to branch "iss53"

$ vim index.html

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

1 files changed, 1 insertions(+), O deletions(-)

|
@@

Puc. 3.15: BeTka iss53 MO>KeT ABUTaThCA BIIEPEN He3aBIICIIMO.

CrouTt HaITOMHUTH, YTO paboTa, caenaHHas Ha BeTKe hot fix, He BKIOUeHa B (pailyibl Ha BETKe
iss53. Eciin BaM 9T0 HEOGXOQMMO, BBl MOKETe CIIUTh BETKY master B BeTKy 1SS53 ITOCpeCTBOM
KOMaHbI git merge master. Mnu >xe BbI MOKeTe IOAOKAATh C MHTerpalueil M3sMeHeHUIT 10

TeX IOop, II0Ka He peIlNTe BKIYNUTh N3MeHeH)d Ha 1SS53 B IPOAYKTOBYIO BETKy master.

3.2.2. OCHOBBI CIIMIHIA

Homyctum, BBl pasobpanuck ¢ mpobiaemort Ne53 u roroBsl 06beqUHUTH 3Ty BETKY M CBOII
master. UToObl coeaTh 3TO, MBI COIbEM BETKy 1Ss53 B BeTKy master TOUHO Tak Xe, KaK MBI
Jlenany 3To paHee ¢ BeTkoir hotfix. Bcé, uto Bam HYXHO chenaThb, — IEPeNTH Ha Ty BETKY, B

KOTOPYIO BbI XOTUTE CJINUTDh CBOM M3MEHEHIS, 11 BBIIIOJTHUTD KOMaHOYy glt merge:

$ git checkout master

$ git merge iss53
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Merge made by recursive.
README | 1+

1 files changed, 1 insertions(+), 0 deletions(-)

9TO CIMsIHME HEMHOTO OTJIMYAETCS OT CIMSHMS, CAeJTaHHOTo paHee [ BeTky hot fix. B man-
HOM CJIyuae JICTOpYS paspaboTKy pasfesiack B HEKOTOPOIL TouKe. Tak Kak KOMMIT Ha TOV BETKe,
Ha KOTOPOJL BBl HAXOIWTECH, He ABJISETCSA IPSIMBIM IIPEJKOM IJIS BETKM, KOTOPYIO BBI CIIVIBaeTe,
Git’y mpupmércs mpopeaTh Koe-Kakywo pabory. B arom ciyuae Git nemaer mpocroe TpéXXomoBoe
CIMSAHMeE, VICTIONB3YA IIPU 3TOM Te ABA CHIMKA COCTOSHIUS PEIIO3UTOPNUSA, Ha KOTOPBIE YKAa3bIBAIOT
BEPIUVHBI BETOK, 11 OOLINIL IJI 9TUX ABYX BETOK CHIMMOK-TIpapoanuTeis. Ha pucynke 3.16 Boige-

JIEHBI TPU CHUMKA COCTOSTHUS, KoTopble Git Oymer MCIoNb30BaTh IS CIVSIHUS B JAHHOM CIIyYae.

Snapshot to
Merge Into

Common
master
Ancestor

\J ‘ri

L))
(C3 )4—‘ G5 '
Tll

iss53
|

Snapshot to
Merge In

Puc. 3.16: Git aBTOMaTHUECKH OIpefessieT HAMIyYlIero o01ero mpegKa ajst CIVSTHIA Be-

TOK.

BmecTo TOro 4TOOHI IPOCTO NepeABMHYTh YKa3aTelb BeTKM Briepén, Git co3naér HOBBI CHI-
MOK COCTOSIHMS, KOTOPBIII SIBJITETCS pPe3yIbTaTOM TPEXXOJOBOTO CIMSAHUSA, M aBTOMATUUECKI CO-
31aéT HOBBII KOMMNT, KOTOPBIJI YKa3bIBae€T HA 9TOT HOBBIN CHUMOK COCTOSHUA (CM. puc. 3.17).
TaxkoitT KOMMUT HA3bIBAIOT KOMMUT-CIMSHIE, TaK KaK OH SBJISETCI OCOOEHHBIM M3-3a TOTO, UTO
nMeeT GOJIbIIIE OJHOTO MIPeIKa.

Crout ormernTb, yto Git cam ormpepeser HaMIyUIIero O01ero IpeaKa s CIMSHUS BETOK;
B CVS mnu Subversion (Bepcuu panee 1.5) atoro He npoucxonut. PazpaboTunk qoybKeH caM yKa-
3aTh OCHOBY IS CIMstHYS. IT0 menaer cansaue B Git’e ropasno 6osiee IpoCThIM 3aHATIEM, UEM
B IPyTUX CUCTEMAX.

Temneps, Korga BbI OCYLLIECTBIIIN CIVMSHIE BAalMX HApaOOTOK, BeTKa 1$S53 BaM Oouiblile He

Hy>XKHa. MokeTe yIalIuUTh eé U 3aTeM BPYUHYIO 3aKPBITh KapTouky (ticket) B cBoeil cucTeme:

$ git branch -d iss53
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|
@O @O-@-®

Puc. 3.17: Git aBTOMaTHUeCKH CO3Ja€T HOBBIM KOMMIUT, COAEP KAl pe3yIbTaThl CIMSI-

HUA.

3.2.3. OcHOBBI KOH(}MKTOB IIPY CIVITHIN

Vnorpa nporecc canssHys He UAET ritanko. Ecay BeI M3MeHMIN OfHY ¥ Ty )Ke YacTh dariia
I10-pa3HOMY B [IByX BeTKax, KOTOpbIe coOupaeTech cauTh, Git He cMoXxeT crenarsb 310 uncro. Ec-
Ju Baue perenne mpo6iaemsr Ne53 uaMeHsier Ty ke yacTth ¢aitia, uto u hotfix, Bl moxyyure

KOH(I)JII/IKT CIIMAHNA, I BBITJIAOETH OH 6y11eT IIPMMEPHO TaK:

$ git merge 1iss53
Auto-merging index.html
CONFLICT (content): Merge conflict in index.html

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

Git He co3pmasn HOBBI KOMMUT 1 causHuA. OH IPMOCTAHOBIII 3TOT IIPOIECC OO TeX II0p,
IOoKa BBI He paspernTte KOHPIMKT. ECin BbI X0THUTE IOCMOTpETH, Kakue ¢aribl He IIPOLILIN CIIN-

siHye (Ha JTI000M 3Talle I10Ciie BOSHMKHOBEHMST KOH(IIMKTA), BBIIIOJIHITE KOMaHay git status:

[master*]$ git status
index.html: needs merge
# 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)
#

# unmerged: index.html

#

Bcé, uto nmeer oTHOIIIeHME K KOH(IUKTY CIIMIHAA 1 YTO He OBLIO paspellieHo, OTMEUeHO KaK
unmerged. Git go6aBiger cTaHAapTHBIe MapKephI K daitiaM, KOTOpble MMeIOT KOHQIMKT, TaK YTO
BBI MOKeT€ OTKPBITh X BPYUHYIO I pa3pellnTh 3TU KOHQIMKTHL. Bamr ¢aiin comepskuT cexipuo,

KOTOpad BBITJIAOANUT IIPMMEPHO TaK:
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<<<<<<< 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

B BepxHeit uacTu 6;10Ka (BCE uTO BhIIle =======) 9710 Bepcus n3 HEAD (Baruei BeTku master,
TaK KaK MMeHHO Ha Heé BBI IIepelluIn Iepe BBIIOTHEHIEM KOMaH bl merge), BCE, UTO HaXOQUTCS
B HIDKHeT yacTu — Bepcns B 15s53. UToGBI paspelunTs KOHQINKT, BBl JOJDKHBI MO0 BIOPATH Of-
Hy 13 9TUX YacTeli, 0o Kak-To 00beJUHNTE COTEPKIMOE II0 CBoeMy ycMoTpenio. Hanpnmep,
BBI MOYKETE Pa3peINTh 3TOT KOHQIMKT 3aMeHOI BCEro 0JIOKA, IIOKa3aHHOTO BBIIIIE, CIIEAYIOIIM

6JIOKOM:

<div id="footer">
please contact us at email.support@github.com

</div>

9TO pellleHMe CONEPKUT ITOHEMHOTY U3 KaKJOI UacTM, M S IOJTHOCTBIO YHAIMI CTPOKM
<<<<<<<, ======= y1 >>>>>>>, [locje TOro Kak BBI pa3obpamich ¢ KaKTOM M3 TaKMX CEKIWII B
KKIOM U3 KOH(IMKTHBIX ¢aliyioB, BeIIONHNTe git add mng kaxmoro KoHQIMKTHOTO (darina.
WupexcupopaHne OymeT o3Havyath 1 Git’a, uTo Bce KOHGIMKTHI B (aiile Telephb pa3pelleHBl.
Eciu BBI XOTHTE MCIIOTB30BATh IpadyuecKyie MHCTPYMEHTHI I paspelleHnsa KOHGIMKTOB, MO-
KeTe BBIITOJIHUTL KOMaHAy git mergetool, KoTopas 3aIyCTUT COOTBETCTBYIOIINII rpadrueckmit

MHCTPYMEHT U IIOKAXKET KOHCI)J’II/IKTHI)IC CUTyallIN:

$ git mergetool
merge tool candidates: kdiff3 tkdiff xxdiff meld gvimdiff opendiff emerge vimdiff
Merging the files: index.html

Normal merge conflict for 'index.html':
{local}: modified
{remote}: modified

Hit return to start merge resolution tool (opendiff):

Ecny BBI XOTHUTE MCIIONB30BATh APYIOJ MHCTPYMEHT Ui CIMSHS, HEXXeJIM BhIOMpaeMblil
no ymonuanuio (Git BeiOpas opendiff mius meHs, Tak Kak s BBIIOJHWIJI KOMaHAy Ha Mac’e).
Ber MoxeTe yBUIETh Bce IOAMAEp)KMBaeMble MHCTPYMEHTBI, YKa3aHHBIE BBIIIE IIOCJE «merge
tool candidates». Ykakute HasBaHMe NMPERIIOUTUTEIHHOIO IJIsl BaC MHCTpyMeHTa. B ritaBe 7 Mbl
00Ccy MM, KaK M3MEeHNUTh 3TO 3HAUEHNE 110 YMOIUaHNIO AJIS BAIler0 OKPY>KeHNsI.

ITocie Toro Kax BbI BbII?IIIeTe N3 MHCTPYMEHTA JJIA BBIITIOJIHEHUA CIMAHNAI, Git CIIPpOCHUT Bac,
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ObLIO NI OHO ycrelrHbIM. Eciit BeI oTBeuaere, uto ma — air nHaeKcupyercs (mobasisieTcst B
00J1aCTb [AJI1 KOMMUTA), UTOOBI JaTh BAM IOHATb, YTO KOH(IUKT pasperéx.

MoskeTe BBINOJIHUTH git status emté pas, uTo6bl yOemIUTHCS, UTO BCe KOH(QIMKTHI OBLIN

paspelieHsbr:

$ git status

# On branch master

# Changes to be committed:

# (use "git reset HEAD <file>..." to unstage)
#

# modified: index.html

#

Ecnu BBI JOBOJIBHBI T€M, UTO IIOJYUMIIN, X YAOCTOBEPMIIUCh, UTO BCE, IMeBIlIee KOH(INK-
ThI, OBLIO MIPOMHEKCUPOBAHO, MOXKeTe BBIIOJIHUTL git commit mus saBepiueHus causHus. 1o

YMOJIUaHIIO COO6HI€HI/I€ KOMMMUITa 6y11eT BBITJIAOETD IIPMMEPHO TaK:

Merge branch 'iss53'

Conflicts:

index.html

It looks like you may be committing a MERGE.
If this is not correct, please remove the file
.git/MERGE_HEAD

and try again.

* O O O H O H H®

Ber moxete JOIIOJTHUTBH 3TO COO6HIeHI/Ie I/IH(bOpMaIII/IeI?I O TOM, KaK BbIl pa3p€lluny KOH-
(bJ'[I/IKT, €CJIN CUUTAETE, UTO 3TO MOKET OBITH IIOJIE3HO AJIL ADYTUX B 6yﬂyLLIeM. Har[pI/IMep, MOKETE

YKa3aTh II0UE€MY BbI COEJIAJIN TO, UTO COEJIAIN, €CIIVL 3TO HE OUEBMAHO, KOHEUHO.

3.3. Ynpasiaenue BeTkaMmu

Tenepsp, KOraa BbI yKe ITOIIPOOOBATIY CO3[1aBaTh, 00BEAMHATH U YAAIITH BETKIY, IIOpa IIO3HA-
KOMUTBCS ¢ HEKOTOPBIMM MHCTPYMEHTaMM AJIS YIIpaBJeHNA BeTKaMl, KOTOpbIe BaM IIPUTOOATCH,
KOrjia BbI HAUHETE MCITI0JIb30BaTh BETKI IIOCTOSHHO

Komanpga git branch memaer HeCKOJIBKO 0OJIbllle, UeM IIPOCTO CO3MAET M yHAJseT BETKIL.

Ecnu BeI BeIIOJTHUTE €€ Ge3 apryMeHTOB, TO IIOJIyUITe IPOCTOI CIIMCOK MMEIOIIIXCS Y Bac BETOK:

$ git branch
iss53
* master

testing
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OG6paruTe BHMMaHMe Ha CMBOJL *, CTOSIIMII ITepel] BETKOIL master: OH yKa3bIBaeT Ha BETKY,
Ha KOTOpOI1 BBl HAXOAUTECh B HACTOSIINIT MOMEHT. 9TO 03HAYaeT, UTO €CJIU BBI ceifyac BBIIIOJIHUTE
KOMMINT, BETKa Master mepeMecTUTCd BIEPEN B COOTBETCTBUIM C BAILIVIMII IIOCJIETHUMI M3MEHE-
HUIMHU. YTOOBI IIOCMOTpPETH ITOCJIeTHIIT KOMMUT Ha KaXKIOJ 13 BETOK, BBIITOJHNITE KOMaHIy git

branch -v:

$ git branch -v
iss53 93b412c¢ fix javascript issue
* master 7a98805 Merge branch 'iss53'

testing 782fd34 add scott to the author list in the readmes

Ewé ogHa mojesHas BO3SMOKHOCTD [JI BBIICHEHUS COCTOSHISA BETOK COCTOUT B TOM, UTOOBI
OCTABUTD B ITOM CITVCKE TOJIBKO T€ BETKI, KOTOPbIE BBI CIIVIIN (V1M He CIIVIIN) B BETKY, Ha KOTOPOIT
celtuac HaxoguTech. g atux neiuei B Git’e, HaumHad ¢ Bepcun 1.5.6, ectb onuuu - -merged i - -
no-merged. YToGBI TOCMOTPETH T€ BETKIL, KOTOPBIE BbI YIKe CIIVMIIN C TEKYIIIElL, MOYKEeTe BBIIIOTHUTE

KOMaHAy git branch --merged:

$ git branch --merged
iss53

* master

W3-3a Toro uto MbI paHee cayuiy iss53, MBI BUAUM €€ B 3TOM CIMCKe. Te BEeTKM M3 3TOTO
CIINICKa, IIepe KOTOPBbIMM HET CMBOJIA *, MOKHO CMeJIO yOAJIATh KOMaHaol git branch -d; Ber
y’Ke BKJIIOUIMIIM HapaOOTKY M3 3TUX BETOK B APYTYIO BETKY, TaK UTO BBl HUUETO He IIOTepsIeTe.

UYro6bI YBUAETH BCE BETKU, COeprKallye HapaboTKI, KOTOphIEe BBI II0KA €I1I€ He CIVIIN B Te-

KYIIYIO BETKY, BBIIIOJIHUTE KOMaHAy git branch --no-merged:

$ git branch --no-merged

testing

Ber YBUAUTE OCTABIIYIOCSI BETKY. Tak kak oHa COOCPKUT eIlIé HE CIIUTbIEC Hapa6OTKI/I, ITIOIIBIT-

Ka yoalInThb €€ KoMaHaoi git branch -d He yBeHUaeTcd yCrexom:

$ git branch -d testing
error: The branch 'testing' is not an ancestor of your current HEAD.

If you are sure you want to delete it, run 'git branch -D testing'.

Ecout BBI HeTICTBUTENBHO XOTUTE YOAIUTH BETKY U IIOTEPATh HapaOOTKM, BBl MOKeTe CHeIaTh

9TO IIpU IIOMOIIM OITIUN - D, Kak YKa3aHO B IIOACKA3KeE.
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3.4. IIpnémspl pabOTHI C BEeTKaMI

Temeps, korga Bl MO3HAKOMIUJINCH C OCHOBAMI BeTBJICHNS M CIMAHMA, UTO BaM HeJaTh C
BeTKaMM Janble? B aToM pasfieiie MBI pacCMOTPMM HEKOTOpBIE CTAHAAPTHBIE IIPUEMBI PabOTEI,
KOTOpbIe CTAHOBATCS BO3SMOKHBIMI GJIarofaps JIETKOCTM OCYLIeCTBICHM BeTBIeHMs. [ BbI cMO-

XeTe BI)I6paTL, BKJIIOUUTD JIV BaM KakKle-TO U3 HUX B CBOI IUKII pa3pa60TKM.

3.4.1. Joaro>Xusyiue BeTKI

Taxk xaxk Git ucrosp3yert mpocToe TpéXX0m0BOE CINMAHINE, IEPUOANUECKI CIMBATH OHY BETKY
C [APYroil Ha MPOTSHKEHUM GOJIBIIOrO IPOMEKYTKa BpEMEHNU HOCTATOYHO IIPOCTO. ITO 3HAUNT,
BBI MOJKET€ MMETh HECKOJIBKO BETOK, KOTOPBIE BCEr{a OTKPBITHI M KOTOPbIE BBI MCIIOJIb3yeTe IS
PasHBIX CTAIVIII BAIlIETo LUK Pa3paboTKy; BBl MOXKeTe PEryJISpHO CIMBATH UX OLHY B APYTYIO.

Muorne paspaborunku Git’a mpuaepXMBaIOTCSI TAKOTO II0X0/a, IIPM KOTOPOM BeTKamaster
COIEep KUT UCKIIOUNTEIBHO CTaOMIBHBIN KO — €JVMHCTBEHHBIN BBIITyCKaeMblil Kox. [us paspa-
GOTKM U TECTMPOBAHUS UCIIOIb3yeTCs TapajulebHas BeTKa, Ha3blBaeMas develop mian next, oHa
MO>KeT He ObITh CTa0WIIBHOI IIOCTOSIHHO, HO B CTaOMIIbHbIE MOMEHTHI €€ MOYKHO CIIMTh B master.
Sra BeTKa MCIOIb3yeTCs M 00beAMHEHNS 3aBEPIIEHHBIX 3aau U3 TeMaTIUIeCKIX BETOK (Bpe-
MEHHBIX BEeTOK Hamopxobme iss53), YTOOBI YOOCTOBEPUTHCS, YTO TY M3MEHEHNS IIPOXOASAT BCE
TEeCTHI ¥ He BBI3BIBAIOT OIIOOK.

B meitcTBUTENIBHOCTY Ke, MBI TOBOPYM 00 yKa3aTelsaX, IlepeABUraioIyIXCs BBEPX II0 JIMHII
KOMMMTOB, KOTOpbIE BbI Aeaere. CTabniabHble BETKY JAJIEKO BHU3Y JIMHNUY BaIIel NCTOPUM KOM-

MITOB, HanboJee CBeKIe BeTKU HaXOMATCA OMVbKe K BepXyIIKe 9Toit IMHUM (cM. puc. 3.18).

L)) )AL ){e) A= )H)

Puc. 3.18: Bosee cTraduiabHbIe BETKH, KaK IIPaBMJIO, HAXOOATCA JAJbIII€ B MICTOPUM KOM-

MITOB.

B 06111em, 06 9TOM IpoIIe LyMaTh KaK O CUIIOCHBIX GAIITHAX, TJie HA00p KOMMUTOB IIEPEXOIIAT

B 6oJlee CTaOMIBHYIO OAIIIHIO TONBKO TOT/A, KOTJa OH IIOJHOCTHIO IPOTeCTNPOBaH (cM. puc. 3.19).

master

develop

topic

Puc. 3.19: MoskeT OBITH IMOJIE3HBIM AyMaTh O BETKaX KaK O CMJIOCHBIX OalIHaX.
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BbI MOJKeTe [IpMMEHSTD 9Ty UAEI0 Ui HECKOJIBKIX PasHBIX YpOBHell crabunbHocty. Heko-
TOpBbIe OOJIBIIINE IIPOEKTHI TAK)XKe MMEIOT BeTKy proposed miu pu (proposed updates — npemiarae-
MBble M3MEHEHU), KOTOphIe BKIIOUAIOT B ce0s1 BETKY, He TOTOBBIE IUIS IIEPEXOIa B BETKY Next min
master. Ves TakoBa, YTO BALlU BETKI HAXOMATCS Ha PA3HBIX YPOBHSIX CTAOMIBHOCTIL; KOTJA OHI
IOCTUTAOT G0Jiee BBICOKOTO YPOBHS CTaOMIBHOCTH, OHY CIIMBAIOTCSI C BETKOIA, CTOSIIEN Ha Goee
BBICOKOM ypoBHe. OIMATh-TaKM, UMETh NOJITOKUBYILINE BETKYU He 00sI3aTEIBHO, HO 3aUACTYIO 3TO

IIOJIE3HO, 0cOo6eHHO KOrga BbI IMEETE N€JI0 C OUEHDb OOJIBILIMMU U CJIOMKHBIMU IIPpOEKTaMI.

3.4.2. TemaTunueckue BeTKHU

TemaTuueckyue BeTKM, OJHAKO, IIOJIE3HBI B IIPOEKTaX JI000ro pasmepa. TemaTuueckas BetT-
Ka — HeJI0JITOBEYHAs BETKA, KOTOPYIO BBI CO3JAéTe I VCIIOJIb3yeTe I PaboThl Hal HEKOTOPOII
OTHENbHOM (YHKIMOHAIBHOCTHIO WIIM JJISI BCIIOMOTATEIbHOI paboThl. ITO TO, Uero BbI, BEPOSIT-
HO, HUKOTJAa He JeJIJIM C CHCTeMaMy KOHTPOJIS BepCUII paHbllle, TaK KaK CO3JaHNe I CIVAHIeE
BeTOK 00bIuHO ciminkoMm 3arpaTHo. Ho B Git'e mpuHATO co3qaBaTh BeTKH, paboTaTh Hal HUMI,
CIMBATh U YHAJIATH UX 10 HECKOJIBKO pa3 B [€Hb.

MpbI Bumean ogo6Hoe B IIOCIeJHEM paspede, Te BBl co3aBaiM BeTKM 15553 u hotfix. Ber
cHeJaay BCero HECKOJIBbKO KOMMNTOB Ha 3TMX BeTKaX M YOINJIN MX Cpa3y jKe II0CJe CANAHUA C
OCHOBHOI1 BeTKOJ1. Takas TeXHIKa II03BOJIsIET OBICTPO U ITOJIHOLIEHHO ITEPEKII0YaTh KOHTEKCT. 1160
KOT'/1a Bce M3MeHeHUs pa3OIUThI IT0 BeTKaM I OIIpeieIEHHBIM TeMaM, HaMHOTO IIPOLLie IIOHATh, UTO
OBLIO ClIeIaHo, BO BpeMs IPOBEPKY 11 IPOCMOTpPA Kofa. BbI Mo)KeTe COXpaHUTh TaM M3MeHEeHMs Ha
HECKOJIBKO MMHYT, JHEI VJIM MECALEB, a 3aTeM, KOTla OHI TOTOBEI, CJINTh X B OCHOBHYIO BETKY,
HEe3aBJICUMO OT IIOPSIAKa, B KOTOPOM ¥IX CO3[[aBasIM MJIM PaboTaau Hax HUMIL.

PaccMmorpum npumep, KOrja npu BHIIOJHEHN HEKOTOPOII paboThI B BETKe master, nenaercs
HOBas BeTKa Ul PeLIeHNs HeKOIl ImpobieMbl (1SS91), BBIIOIHAETCS HEMHOTO paboThl Ha Hel,
OT Heé OTBETBJIETCS elllé O[{HA BeTKa [AJIs APYTOro IyTH pelleHus To ke 3amaun (iss91v2),
IIOTOM OCYILIECTBIISIETCSI TIepeX0]] Ha3a Ha OCHOBHYIO BETKY (master), u HeKoTopoe BpeMs paboTa
BeNETCS Ha Hel, 3aTeM [eJlaeTCsI OTBETBJIEHME OT Heé€ I BBIIIOJHEHMS Uero-To, B UéM BBI He
yBEpEHBI, UTO 3TO Xopouias unes (Berka dumbidea). Bara nctopuss KoOMMUTOB Gy/I€T BBITIIALET
IpUMEPHO TaK KaK Ha pucyHKe 3.20.

Teneps IpencTaBuUM, BBl PEIIIIIN, YTO BaM OOJIblile HPABUTCS BTOPOE pelleHNe I Balllei
samaun (1i$s91v2); u BbI IIOKa3bIBAaeTe BeTKy dumbidea Bamumm KojuieraM M OKa3bIBaeTCsd, UTO
OHA IIPOCTO reHMANbHA. TaK UToO BBl MOYKETE BEIOPOCUTH OPUTMHAIBHYIO BETKY 15591 (Tepss mpu
stom xommutsl C5 u C6) n cinuth aBe apyrme. Torma Bamra ucropus 6yaeT BHIJIAAETh Kak Ha
pucyske 3.21.

Ba)kHO 3aIIOMHUTB, UTO KOT/Ia BBI BHIIIOJIHIETE BCE ITU NEVICTBUSA, BETKU SIBJISIOTCS IOJIHO-
CTBIO JIOKAIBHBIMU. Korpa BeI BEIITOTHSAETE BEeTBJICHNME U CIMSIHIIE, BCE IIPOMCXOINUT TOIBKO B Ba-

IeM PENO3UTOPUI — CBA3b C CEPBEPOM HE OCYILIECTBIIIETCA.

3.5. YpanéHHble BeTKU

Ynanéuasle BeTKM — 3TO CCHIJIKM Ha COCTOSHIE BETOK B BaIIMX YAAJIEHHBIX PEIIO3UTOPUAX.
9TO JIOKaJbHBIE BETKM, KOTOpbIe HeJb3s IlepeMellaTh; OHM ABUTAIOTCA aBTOMATMYECKU BCAKUIT
pas, Korga BbI OCYILIECTBIIIETE CBA3b IO CeTU. Y NaJ€HHBbIE BETKM HNEMCTBYIOT KaK 3aKIagKM I
HaIlOMMHAHMNA O TOM, IJie BETKU B YIIEHHBIX PEMO3UTOPUIX HaXOAMINCh BO BpeMs IOCJIeTHETO

IIOOKIIIOUEHUA K HUM.
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Puc. 3.20: icTopuss KOMMITOB ¢ HECKOTBKMMM TEMaTUUECKMMM BeTKaMIL.
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Puc. 3.21: Bamra ucropust nocie causaug dumbidea u iss91v2.

OHu BBITIAOAT Kak (MMs yaan. penos.)/(BeTka). Hampumep, ecam BB XOTUTE IIOCMOT-
PeTh, KaK BBIIVIA/ieNIa BeTKa master Ha cepBepe 0rigin Bo BpeMs IOCIEIHEr0 COeAMHEHN C HUM,
IpoBepbTe BeTKy origin/master. Eciu BbI ¢ mapTHépoM paboTany Hax OTHOI IpoOIeMoil, U OH
BBUIOXKIUI BeTKy 15553, y Bac MO>KeT ObITh CBOS JIOKAJIbHAA BeTKa 15S53; HO Ta BeTKa Ha cepBepe

OymeT yKaspIBaTh Ha KOMMMUT B origin/iss53.

Bcé 310, BO3MOKHO, COMBAET C TOJIKY, II03TOMY HaBaiiTe paccMOTpuM Ipumep. CkaxeM, y
Bac B ceTy ecThb cBoi1 Git-cepBep Ha git.ourcompany.com. Eciu BeI ¢ Hero 4ro-To CKJIOHUpYeTe

(clone), Git aBromMaTiuecku Ha30BET ero origin, 3ab6epér OTTya BCe JaHHBIE, CO3ACT YKa3aTelb
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Ha TO, Ha UTO TaM yKa3bIBaeT BeTKa master, 1 Ha30BET €ro JIOKILHO Origin/master (HO BBHI HE

MoxKeTe ero aBurarse). Git Taxke chesaer BaM Ballly COGCTBEHHYIO BeTKy master, koropas OymeT

HaUMHATHCS TaM )Ke, TJle 1 BeTKa master B origin, Tak 4To BaM OygeT ¢ ueM paborats (cM. puc. 3.22).

git.ourcompany.com

( 0b743 )1—( abbdc )‘—( f42c5 )

‘ git clone schacon@git.ourcompany.com:project.git

My Computer

4- -~ Remote Branch
( 0b743 )4—( aébdc )d—( f42e5 )

Puc. 3.22: KnonupoBanue Git-mpoexkra maér BaM cOGCTBEHHYI0O BeTKy master u origin/

master, ykasbpIBalOIOUII Ha BeTKY master B origin.

Ecan BBI clieJlaeTe UTO-TO B CBOEI JIOKAJBHOI BeTKe master, a Tem BPEMEHEM KTO-TO eré

ormpaBut (push) msmenenus Ha git.ourcompany.com 1 0OHOBUT TaM BETKy master, TO Ballln

MICTOpMY IIPOAOJLKATCA Mo-pasHoMYy. EIé, Mo Tex mop, IoKa BbI He CBAKETECH C CePBEPOM Origin,

Balll yKasaTeJb origin/master He Oymer caBurarbes (cm. puc. 3.23).

git.ourcompany.com

(UbHJ)d—(aSbic )-—( faZch )C—( 31b83)¢—(—190a3)4 Somecne else pushes

My Computer

T () D) ()5

Putc. 3.23: IIpu BBINOITHEHUM JIOKAIBHOI paGoThI I OTIIPaBKe KeM-TO M3MEeHEHMII Ha yaa-

JIEHHBIN CEPBEP KaAXKAAA NCTOPUA IIPOJOIIKAETCA ITIO-PAa3HOMY.

[Ing cuHXpoHM3aI Uy Balllei pa6OTbI BBINIOJIHAETCT KoMaHma git fetch origin. 9rta ko-

MaH/Ia MIeT, KAKOMY CEpBEPY COOTBETCTBYET origin (B HallleM ciIydae 9To git.ourcompany.com);
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M3BIIeKaeT OTTY/a BCe JaHHbIE, KOTOPBIX y BaC ellé HeT, 1 OOHOBJIAET Ballle JIOKAIbHOE XPaHIII-

1Ife JaHHBIX; CABUraeT yKasaTelb Origin/master Ha HOBYIO IO3UIMIO (CM. puc. 3.24).

git.ourcompany.com

()~ (m) ()G (o)

‘ git fetch origin

My Computer

origin/master

( 0b743 )1—( aébdc )!—( £42c5 )<—( 3lbBe )4—( 190a3 )

Puc. 3.24: Komanpa git fetch o0HoBIsIeT Baly ygaié HHbIE CCHLUIKMU.

Yr106B!I IPOAEMOHCTPMPOBATh TO, KaK OYAYT BBINIAAETh YAAJIEHHBIE BETKM B CUTYaI[UU C
HECKOJIbBKMMHU yJAIEHHBIMI CEpBEPAMU, IIPEAIIOIOKNUM, UTO Y BaC €CTh €IlE OIMH BHYTPEHHUII
Git-cepBep, KOTOPBIII MCIIOIB3yeTCA A PaspabOTKM TOJNBKO OJHOI M3 BAallMX KOMAaHJ paspa-
60TUMKOB. ITOT cepBep HAXOAMUTCA Ha git.teaml.ourcompany.com. Bel moxeTe qo6aBUTH ero
B KauecTBe HOBOJ YHaJIEHHOI CCBUIKM Ha IIPOEKT, HaJ KOTOPBIM BBI celfuac paboraere ¢ IIOMo-
LI[bI0O KOMAHMOBI it remote add Tax ke, Kak OBLIO OIMCAHO B IIaBe 2. [laiiTe 9STOMY yOAIEHHOMY
cepBepy 1M4 teamone, KoTopoe OymeT cokparernem i monaoro URL (cm. puc. 3.25).

Teneps MO>KeTe BBIITOJHUTD git fetch teamone, yToObI M3BJIEUb BCE, UTO €CTh Ha CepBepe
u HeT y Bac. Tak Kak B JaHHBII MOMEHT Ha 3TOM cepBepe eCcTh TOJIbKO UacCTh JaHHBIX, KOTOphIE
ecTb Ha cepBepe origin, Git He ITolyJaeT HMKaKIX JaHHBIX, HO BBICTABJIAET YOAIEHHYIO BETKY C
uMeHeM teamone/master, KoTopad yKa3bIBaeT Ha TOT ke KOMMIT, UTO 1 BeTKa master Ha cepBepe

teamone (cM. puc. 3.26).

3.5.1. OrnpaBKa M3MeHEHUI

Korma BbI X0TMTE IOIETNTHCS BETKOI ¢ OKPY>KAIOLIIMIL, BAM HeOOXOMMO OTIIpaBuTh (push)
e€ Ha yaJ€HHBIN cepBep, Ha KOTOPOM y Bac ecThb IIpaBa Ha 3aIlych. Ballly JJOKaJIbHbIE BETKU aB-
TOMAaTUYECKM He CMHXPOHU3UPYIOTCA C YIAJIEHHBIMI CEpBEpaMI — BaM HY’>KHO BHO OTIIPaBUTh
T€ BETKJ, KOTOPBIMM BbI XOTHUTE ITOAENUTHCI. TakuM 06pa3oM, BHI MOXKETE MCIIOIb30BaTh CBOM
JIMYHbIE BETKM JUIsI pabOThI, KOTOPYIO BbI HE XOTUTE [IOKa3bIBaTh, ¥ OTIIPABIATH TOJIBKO T€ TeMa-
TIUYeCcKMe BeTKY, HaJ KOTOPBIMIY BbI XOTUTE pab0OTaTh C KEM-TO COBMECTHO.

Ecnu y Bac ects BeTka serverfix, Hag KOTOPOIL BB XOTUTEe paboTaTh C KEM-TO €I11€, BbI MOKe-

T€ OTIIPABUTH eé TOUHO TakK 7K€, KaK BbI OTIIPABJIAJIN Ballly IIEPBYIO BETKY. Beimonuute glt pUSh
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git.ourcompany.com

-1—{ £42e5 )4—( 31bte )C—( 190a3 )

git.team1.ourcompany.com

| origin |

| teamone |

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

My Computer

() ()~ () ) ()

G-

Puc. 3.25: [lo6aBiieHIIEe JOIIOJIHUTEIHBHOTO YIAJIEHHOTO CepBepa.

git.ourcompany.com

@) () ()

git.team1.ourcompany.com

| origin |

teamone |

git fetch teamone ‘

My Computer

teamone/master origin/master

v v
( 0b743 )C—( abbdc )C—( £42c5 }—(ﬁ)‘—(ﬁ)

(o) (=

master

Puc. 3.26: Y Bac nosaBmiaach JIOKaJIbHasA CChUIKA Ha BeTKy master Ha teamone-e.

(yoan. cepBep) (BeTKa):

$ git push origin serverfix
Counting objects: 20, done.

Compressing objects: 100% (14/14), done.

Writing objects: 100% (15/15), 1.74 KiB, done.

Total 15 (delta 5), reused 0 (delta 0)
To git@github.com:schacon/simplegit.git

* [new branch] serverfix -> serverfix

9To B HEKOTOpPOM poje cokpaileHme. Git aBTOMaTHM4ecKM pasBOpauMBaeT MM BETKHU

serverfix mo refs/heads/serverfix:refs/heads/serverfix, uTo o3HauaeT «BO3bBMU MOIO
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JIOKAJIbHYI0 BeTKy serverfix m oOHOBM M3 Heé ymanéHHyI0 BeTKy serverfix». Msl mompoGHO
O6CYIII/IM yacThb ¢ refs/heads/ B riaBe 9, HO OOBIUHO €€ MOKHO OIIyCTUTB. BBI Takke MoxeTe
BBINIOJIHUTL git push origin serverfix:serverfix — mpousoia€T TO Ke caMoe — 31eCh
TOBOPUTCS «BO3bMU Mot serverfix n cienait ero yganéHusiM serverfix». MosKHO MCIIOJIB30BaTh
3TOT hopMaT [JIS OTIIPABKM JIOKAJIBHOI BETKY B YOAIEHHYIO BETKY ¢ Ipyrum nMeHeM. Ecoiu BbI He
XOTHUTe, UTOOBI BeTKa HasbIBaJach serverfix Ha ygaléHHOM cepBepe, TO BMECTO IIPeIbIAYILelt
KOMaH[bI BBIMTONMHUTE git push origin serverfix:awesomebranch. Tak Bamia jokanbHas
BeTKa serverfix oTnpaBuUTCa B BETKYy awesomebranch yganéHHOro nmpoexra.

B cremyromuit pas, Korga OfMH U3 BAIIMX COABTOPOB OyHeT IOJIyJYaTh OOHOBIIEHUS C CEpBe-
pa, OH IIOJYYUT CCBUIKY Ha TO, Ha UTO yKa3bIBaeT serverfix Ha cepBepe, KaK yoaJ€HHYIO BETKY

origin/serverfix:

$ git fetch origin

remote: Counting objects: 20, done.

remote: Compressing objects: 100% (14/14), done.
remote: Total 15 (delta 5), reused 0 (delta 0)
Unpacking objects: 100% (15/15), done.

From git@github.com:schacon/simplegit

* [new branch] serverfix -> origin/serverfix

Ba)kKHO OTMETUTB, UTO KOTIa IIpM ITOJyUeHNUN JAaHHBIX Y Bac IOSBJISIOTCSI HOBbIE YAAJIEHHbIE
BETKH, BBl He IOJIyyaeTe aBTOMATUUeCKN IJIT HUX JIOKAJIbHBIX peJakTUpyeMbIx Konuil. [Jpyru-
MH CJIOBaMM, B HaIlleM CJIydae BbI He IIOJIyUNTe HOBYIO BETKYy Serverfix — TOJBKO yKasaTejb
origin/serverfix, KOTOPBI Bbl HE MOXKETE MEHATD.

YroObl cIUTh 9TU HAPabOTKM B CBOIO TEKYIIyI0 pabouyio BETKy, BBIIOJIHUTE git merge
origin/serverfix. Ecau BaMm HyKHa cBOs cobcTBeHHA BeTKa serverfix, Hax KOTOpPOI BBI CMO-

)KeTe paboTaTh, TO BBl MOKETE CO3[aTh €€ Ha OCHOBE YIaJIEHHOI BETKIL:

$ git checkout -b serverfix origin/serverfix
Branch serverfix set up to track remote branch refs/remotes/origin/serverfix.

Switched to a new branch "serverfix"

9TO [aCT BaM JIOKAIBHYIO BETKY, Ha KOTOPO MOKHO paborars. OHa GymeT HaUMHATHCA TaM,

rpe morigin/serverfix.

3.5.2. OTciaeKMBaHIE BETOK

ITonyueHne J0KaIbHOI BETKM C IIOMOIIBIO git checkout 13 ynanéHHOI BeTKM aBTOMATH-
YECKM CO30AéT TO, UTO HA3BIBAETCSA omciexueaemoli semkoi. OTciaexnBaeMble BETKII — 3TO JIO-
KaJbHble BETKM, KOTOpble HAIIPSIMYIO CBSI3aHBI C YOAJIEHHOI BeTKOIl. Eciu, Haxomsack Ha oTcie-
JKIBaeMoli BeTKe, BbI Habepére git push, Git yxe 6yger 3HaTh, Ha KaKOJ CepBep U B KAKYI0 BETKY
OTIIPaBJIATh M3MEeHEHN . AHAJOTMYHO BBIIOJHEHNe git pull Ha OQHOI U3 TAaKMX BETOK CHauaja
II0JIy4YaeT BCe YHAJIEHHBIE CCbUIKI, a 3aT€M aBTOMATUYECKN JleJlaeT CIANAHYE C COOTBETCTBYIOLIEN

yIaJIEHHON BETKOIL.
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ITpu xyIO0HMpOBaHMY PEeNO3UTOPM, KaK IIpaBUJIO, aBTOMaTMYeCKN co3aéTca BeTKa master,
KOTOpast OTCIIe)XXMBaer origin/master, mosromy git push m git pull paGortaroT st 3TOI BeT-
KU «113 KOPOOKM» U He TPeOyIOT MOIIOIHUTEIbHBIX apryMeHToB. O{HaKO, BbI MOYKeTe HACTPOUTh
OTCIIeXIBaHNe M OPYTUX BeTOK yOAJIEHHOro penosuTopud. IIpocToil npumep, Kak 3TO CHENATh,
BBI YBUJIEJIM TOJIBKO 4TO — git checkout -b [BeTka] [ygan. cepsep]/[BeTka]. Ecau BbI 1C-
nosnsayere Git Bepenu 1.6.2 miu 6oee IMO3THIO0, MOXKeTe TaK)Ke BOCIIONIb30BaThCS COKpaIl[eHIeM

--track:

$ git checkout --track origin/serverfix
Branch serverfix set up to track remote branch refs/remotes/origin/serverfix.

Switched to a new branch "serverfix"

Yt06hI HaCTPOUTD JIOKAJIbHYIO BETKY C MMEHEM, OTJIMYHBIM OT MMEHN yIIaJIéHHOIZ BETKIU, BbI

MOJKETE JIETKO JICIIOJIb30BaTh IIEPBYIO BEPCUIO C APYTUIM VIMEHEM JIOKAJIbHOW BETKMU:

$ git checkout -b sf origin/serverfix
Branch sf set up to track remote branch refs/remotes/origin/serverfix.

Switched to a new branch "sf"

Temneps Baia JoKaJdbHas BeTKa sf Oyqer apromarnyuecku oTpasisTs (push) u monayuars (pull)

u3MeHeHMs u3 origin/serverfix.

3.5.3. YpaneHue BeTOK Ha yJaJIEHHOM cepBepe

CkasxeM, BBbI 1 Balllil COABTOPBI 3aKOHUNJIM C HOBOBBeIEHIEM I CIMJIM €TO B BETKy master
Ha y[aJéHHOM cepBepe (WIM B KaKyHO-TO APYTYIO BETKY, e XPAHUTCS CTAaOMIBHBIA KON). Bbl
MOJKETe yHANUTh BETKY Ha YOAIEHHOM CeEpBepe, MICIIOIb3YsI HECKOIBKO OECTOIKOBBIN CHMHTAKCIIC
git push [ygan. cepsep] :[BeTka].YroOs! yqanuTh BeTKy serverfix Ha cepBepe, BBIIIOJIHITE

cienyolee:

$ git push origin :serverfix
To git@github.com:schacon/simplegit.git

- [deleted] serverfix

Xiron. Her Gourblire BETKM Ha BallleM cepBepe. BaM MOXeT 3aX0TeThCsI CIeNIaTh 3aKIAIKy Ha
TEKyILleil CTpaHUIe, TAK KaK 9Ta KOMaHJa BaM ITIOHAT00MTCsI, & CMHTAKCIC BBI, CKOpee BCero, 3a0y-
nIeTe. MoKHO 3alIOMHNTB 3Ty KOMaHAY BEpHYBIINCh K CMHTaKcucy git push [ygan. cepsep]
[nok. BeTka]:[yaan. BeTKa], KOTOPBII MBI pacCCMAaTPUBAJIN HEMHOTO paHbIie. OIyckas 9acTb
[nok. BeTka], BbI, IIO CYyTU, TOBOPUTE «BO3bMI HMYTO B MOEM PEIIO3UTOPUN U CHEJIal TaK, 4TOOBI

B [yaan. BeTka] OBLIO TO 3Ke camMoe».
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3.6. Ilepemerienue

B Git’e ects mBa crrocoba BKIOUNTH M3MEHEHNUS M3 ONHON BETKY B APYryIo: merge (cims-
HUe) U rebase (mepemereHue). B aToMm pasmeie BbI y3HaeTe, UTO TaKoe IepeMeIeHIe, KaK ero
OCYIIIeCTBIIATD, I0YEMY 3TO YAMBUTEIBHBIN MHCTPYMEHT U B KaKIX CIydasx BaM He CJIeAYeT ero

JICIIOJIb30BaTh.

3.6.1. OcHOBBI NepeMenIeHIIA

Ecnu MbI BepHEMCA Hasax K ODHOMY M3 paHHUX IIPMMEPOB M3 pasieiia IIpo ciamsHue (CM.
puc. 3.27), yBUOUM, UTO MBI pa3ieIuiIi CBOI0 paboTy Ha IBa HAIPABIEHUS U CHETAIN KOMMIUTHI

Ha IBYyX pa3HbIX BETKaX.

experiment

O e
'

)
FN
o Sy

-8

master

Puc. 3.27: BiepBble pasmesieHHAaA MCTOPIA KOMMITOB.

HawuGonee mpocroe perenne mis oObeAMHEHNs BETOK, KAK MBI YK€ BBIICHIIIN, KOMaH[A
merge. Ta KOMaH/a BBIMIOJIHSET TPEXXOMOBOE CIMSHIIE MEXKIY JABYMS IMOCIEIHUMI CHIMKAMU
cocrossHuit u3 BeTok (C3 u C4) u mociaequnM o0IIMM IIpeKOM 3TuX AByX BeTok (C2), co3maBas

HOBBIJI CHMMOK COCTOSTHUS (M1 KOMMMUT), KaK IT0OKa3aHO Ha PUCyHKe 3.28.

experiment

!

N

E-O-T-E@B

master

Puc. 3.28: CiimsiHue BeTKHU IJIsI 00beIHEHUS Pa3feINBLIEICA MCTOPIU pa3padoTKU.

Onnaxko, ecTb 1 OpYToif IIyTh: BBl MOXKeTe B3ATb U3MEHEHN, IpeJcTaBieHHble B C3, 1 mpu-
MeHuTH nx nosepx C4. B Git’e a1o HassiBaeTcs nepemewjerue (rebasing). Ilpu momorm KoMaH/IbI
rebase BBI MOXeTe B3SITh BCe M3MEHEHUs, KOTOpBIEe ITONAIM B KOMMUTEI Ha OJHOIN U3 BETOK, U
IIOBTOPUTH UX Ha IPYTOIL.

HJIFI 9TOTO IIpMMeEpa HaJO0 BBIIIOJHUTD CIIEOYIOILIEE:
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$ git checkout experiment
$ git rebase master
First, rewinding head to replay your work on top of it...

Applying: added staged command

Ilepemerienue paboTaer CieqyOIUM 00pa3oM: HAXOMITCS OOLINIL IPEqOK AJIS JBYX BETOK
(Ha KOTOPOIT BB HAXOIUTECH CEMUac I Ha KOTOPYIO BBI BBIIIOJIHSIETE [IEPEMELLEHIE); IS KAKOTO
13 KOMMITOB B TEKYIIEN BETKe GepETCS €ro [IeIbTa I COXPaHIEeTCsI BO BpeMEHHBIIT (aliyl; TeKy1as
BeTKa YCTaHABJIMBAETCd Ha TOT K€ KOMMMUT, UTO U BeTKa, Ha KOTOPYIO BBIIOJIHAETCS IepeMellie-
HIe; 1, HAaKOHell, OJJHO 3a APYTUM IIPUMEHSIIOTCI Bce M3MeHeHnd. PrucyHok 3.29 mutroctpupyer

9TOT IIpo1eCC.

experiment

'
@@

A

master

Puc. 3.29: IlepemerneHne M3MeHeHNII, creIaHHbIX B C3, Ha C4.

Ha stom sTane Mo:KHO IIEPEKITIOUNTHCA Ha BETKY master U BBIIIOJIHUTH CINSAHNE-TIEPEMOTKY

(fast-forward merge) (cm. puc. 3.30).

experiment

Puc. 3.30: IlepemoTKka BeTKM master.

Teneps CHMMOK COCTOSIHNSI, Ha KOTOPBIN ykasbiBaeT C3’, TOUHO Takoil ke, KaK TOT, Ha KO-
TOpHI yKaseiBasl C5 B mpumepe co causgHueM. HeT HMKaKoV pasHMUIIBI B KOHEUHOM pe3yJibTaTe
00beqUHEHNS, HO IIepeMelleHIe BBIIOIHIETCS ISl TOT0, YTOOBI McTopus Oblia 6ojiee akKypaT-
Hol1. Ecytit BBI ITIOCMOTpUTE JIOT I IIepeMeI€HHON BEeTKM, TO YBUANUTE, YTO OH BBIMVIAOUT Kak
JIMHEeHAst MICTOPUS paboThI: BBIXOIUIT, UYTO BCs paboTa BBIIOJIHAIACEH IIOCIE[OBATEIBHO, KOTa B
JeJICTBUTEILHOCTI OHA BBINOJIHANIACH IIapajlIesIbHO.

Yacro BbI Oyere qesaTh 910, UTOOBI YAOCTOBEPUTHCS, UTO BAIIY KOMMMUTHI IPABUJIBHO IPU-
MEHAITCA IJI yOAJE€HHBIX BETOK — BO3MOYKHO IJIf IIPOEKTA, BJIafleJIblleM KOTOPOTO BbI HE ABJIfAE-
TeCh, HO B KOTOPBIIL BbI XOTIUTE BHECTH CBOJI BKJIaM. B 3TOM ciyuae BbI OymeTe BBIIIOJIHATH paboTy
B KaKoJi-HUOYIb BETKe, a 3aTeM, KOTAa Oyere TOTOBBI BHECTY CBOM M3MEHEHIsI B OCHOBHOII IIPO-

€KT, BBIIIOJIHITE IIepeMellleHye Ballleit paboTel Ha origin/master. Takum o6pa3oMm, BIagenbuy
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IpoeKTa He IPUAETCS AesaTh HUKAKUX AeVICTBUIL IT0 06beAMHEHNI0 — IpocTo IepeMorka (fast-
forward) mnu ymcroe npuMeHeHMe IaTYEIL.

3aMeThTe, UTO CHUMOK COCTOSHUS, Ha KOTOPBI YKa3bIBaeT ITOCIeTHUII KOMMUT, KOTOPBIi
y Bac IOJIyYIIICs, SBJSIETCS JIV 9TOT KOMMUT IIOCJIEAHIM IIepeMeIléHHBIM KOMMUTOM (IS CITy-
yas BBIITOJTHEHNS [TepeMellleHNs) MM MTOTOBBIM KOMMMUTOM CIVMSHUA (A7 CIyyasi BBIOIHEHMS
CIIMSIHNUA), €CTh OJVIH U TOT )K€ CHUMOK — pasHoit 6yaeT Toinbko ucropus. [lepemelrieHne mpume-
HfeT U3MEeHeHNs U3 OJHOI JMHUYU Pa3paboTK B APYIYIO B TOM IIOPSAKe, B KOTOPOM OHI ObLIN

IIpEeACTAaBJIE€HDbI, TOTAA KaK CINMIHIIE 06’be,IU/IHHeT BMECTE€ KOHEUHBIE TOUKI ABYX BETOK.

3.6.2. boiee mMHTepecHbIE NIepeMeIleHNs

MoskHO TakXe cHenaTh Tak, YTOOBI P IepeMellleHIN BOCIIPOu3BeNeHe KOMMUTOB HauM-
HaJIOCh He OT TOJI BeTKH, Ha KOTOPYIO AejaeTcs mepeMellieHne. Bo3sMéM, HampuMep, UCTOPIIO
paspaboTku Kak Ha puc. 3.31. Bbl co3ganu TeMaTi4eckyo BeTKy (Server), 4To0bl H0OaBUTh B IIPO-
€KT HEeKOTOPBII (pyHKUMOHAT IS CepBEPHOIL YaCTIL, I CHEIAIN KOMMMNT. 3aTeM BbI BHIITOIHIIIN
OTBETBJIEHNE, UTOOBI CAeIaTh M3MEeHEeHMs IJIs KIMEHTCKO YacT, M HEeCKOJIBKO Pa3 BBHIITOTHIIIN

KOMMMITBI. HaKOHeH, BbI BEpHYJIVICh Ha BETKY Server u caejaaan emé HECKOJIBKO KOMMITOB.

master

server

g

client

Puc. 3.31: UcTopus pa3spaboTKU ¢ TeMAaTUYECKOII BETKOI, OTBETBJIEHHOIL OT XPYyTOIi TeMa-

TUUECKON BETKU.

ITpenmomnoxmm, BBl peLUNIIN, UTO XOTUTE BHECTU CBOM M3MEHEHM IJId KJIMEHTCKOI YacT! B
OCHOBHYIO JIMHUIO pa3paboTKU IJIsl pejin3a, HO IIPY 3TOM XOTUTE OCTABUTH B CTOPOHE M3MEHEHS
IUIS CEpBEPHOI UaCT, II0Ka OHY He OYAYT IIOJHOCTBIO IIPOTECTUPOBAHBL. BbI MOKeTe B3SATH U3-
MeHeHNs U3 BeTK) client, KoTopeIx HeT B server (C8u CY), u IPUMEHNUTH X Ha BeTKe master

IIpM IIOMOILIM OIILUM - -0nto KoMaHbI git rebase:

$ git rebase --onto master server client

ITo cyTu, 3T0 yKasaHUe «IIepeKIIOUNUTHCS Ha BeTKy client, B3aTh M3MeHeHNSI OT 0OILero

74



Ckor Yakou Pro Git Pazpen 3.6 Ilepemermenne

IpefiKa BeTOK client u server 1 MOBTOPUTH UX Ha master». 9To HEMHOTO CJI0)KHO; HO pe3yJIbTar,

TI0Ka3aHHBIN HA pUCYHKe 3.32, TOBOJIBHO KJIACCHBII.

master client

E-OO-E-®O
(D)

*

server

—

Puc. 3.32: IlepemelieH e TeMaTUYECKOI BETKI, OTBETBJIEHHO OT JAPYToli TeMaTueCcKOM

BETKIL.

Teneps BbI MOXKeTe BBITOIHNUTH 1tepeMoTKy (fast-forward) mis BeTku master (cm. puc. 3.33):

$ git checkout master

$ git merge client

client

]
& J{Les )L ) r )
& Joo{(ce ){lero) [

f

server

@-G

/X

Puc. 3.33: IlepemoTka BeTku master JJis ;o6aBiieHus1 M3MeHEHMIT 3 BeTKH client.

[IpencTaBuM, YTO BBI PELIVIIN BKIIOUNTD PabOTy I 113 BETKU Server Toxe. Bbl Moxere BbI-
[IOJTHUTH IlepeMellleHIe BETKI SErver Ha BeTKy master 6e3 IpegBapuUTeNbHOTO IePEKTIOUeH s
Ha 3Ty BETKy IIpM IIOMOIUM KOMaHOBI git rebase [ocH. BeTka] [Tem. BeTka] — Koropad
yCTaHABIMBAET TEMATUUECKYIO BETKY (B JAHHOM CJIydae Server) Kak TEKYLIYIO I IPUMEHsET eé

M3MEHEHNsI Ha OCHOBHOII BeTKe (master):

$ git rebase master server

Ora KOMaHAa IPYMEHNUT U3MEHEeHNs 13 Balell paboThl HaJ BETKON Server Ha BepIINHY

BETKM master, Kak II0Ka3aHO Ha pUCyHKe 3.34.
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e -

Puc. 3.34: IlepemennieH11e BeTKMU Server Ha BepIINHY BeTKU master.

3areM BBI MOKeTe BBIITOJHUTH IIePeMOTKY OCHOBHOII BeTKM (master):

$ git checkout master

$ git merge server

Brr moskere ymanuTh BeTku client u server, Tak Kak Bcs paboTa M3 HUX BKIIOUEHA B OC-
HOBHYIO JIMHIIO PadpabOTKY M OHM BaM OOJIblile He HYXKHBI. [Ipy 9TOM IOJIHAsI MCTOPUS BAIIETO

pabouero mporiecca BBINIAANAT KaK Ha pruCyHKe 3.35:

$ git branch -d client

$ git branch -d server

Puc. 3.35: ®PuHaNBHAA UCTOPUA KOMMUTOB.

3.6.3. Bo3amMo)KHbIE PUCKHU IlepeMeleHIA

Bcé 651 XOpOIIIO, HO KOe-UTO OMpauaeT BCIO IIPeJIeCTh JMCIIONIb30BaHMs IepeMeleHns. 1o
BBIpayKaeTcd OQHON CTPOUKOIL:

He nepemeniajite KOMMITBI, KOTOPbIE BbI YK€ OTIIPABILIN B Iy OJIMUHBII PEITO3UTO-
puiL.

Ecnn BbI OyneTe cieoBaTh 3TOMY yKa3aHNIo, Bc€ OymeT xoporo. Ecian Her — monu Bo3He-
HaBUISIT Bac, Bac OyAyT Mpesuparh BaIIV JPY3bsI M CEMbs.

Korpa BBI uTO-TO IIEepeMelIiaere, BBl OTMeHsAETe CyIIeCTBYIOII/Ie KOMMUTEHI M CO31aéTe HOBBIE,
KOTOpBIe SBJIAIOTCS IIOXOKVMMI Ha cTapble, HO B Y€M-TO ApyruMu. Eciu BBl BBIKIAbIBaeTe CBOU
KOMMMTHI Ky#a-HIOY b, M APYyTHe 3a0MpatoT ux cebe 1 B JaIbHeTIIIIeM OCHOBBIBAIOT Ha HIX CBOIO
pabory, a 3aTeM BbI IlepeesbIBaeTe ITY KOMMUTHI KOMaHI0M git rebase u BbIKIagbIBaeTe MX
CHOBA, BaIlIM KOJUIETY Oy YT BHIHY>KICHBI 32aHOBO BBIIIOJHSATH CJIMAHME [ CBOMX HapaboToK. Bcé
3aIIyTaeTcs, KOTAa Bbl B OUEPENHOI pa3 MOIIBITAETECH BKIIOUNTH UX PaboTy B CBOIO.

[laBariTe pacCMOTPYM IIpUMep TOTO, Kak IepeMellleHe IyOIMUHO SOCTYIHBIX HapaboTOK

MOJKeT BBI3BaTh Ipo0bieMsl. IIpencraBbre cebe, UTO BbI CKIOHMPOBAIN cebe Perro3UTOpMil C IieH-
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TPaJBHOTO cepBepa 1 rmopaboTany B HEM. I Ballta ncTOpys KOMMUTOB BBIMJISINAT KaK Ha PUCYH-

Ke 3.36.

git.team1.ourcompany.com

4-.-

My Computer

«---{ teamone/master
c2 )4—( C3 )4 master

Puc. 3.36: KitoHnpoBaHIe penlo3UTOPUS U BBINOJIHEHNE B HEM KaKOJI-TO paboThI.

Tereps KT0-TO eI11€ BBIIONHSET paboTy, mpuuéM pabora BKIIIOUaeT B ceOs I CIMIHIE, U OT-
TIpaBJIsAeT CBOM M3MEHEHN Ha LIeHTPaIbHBII cepBep. Bbl m3B1eKkaeTe UX 1 caMBaeTe HOBYIO yaa-

JIEHHYIO BETKY CO CBOeil paboroit. Torma Balia MCTOPMS BBINIANT Kak Ha puCyHKe 3.37.

git.team1.ourcompany.com

E-@ = =

My Computer

™\
-8

Puc. 3.37: VI3BiIeueHuI€e KOMMIITOB JI CJIMISTHIIE MIX CO CBOE paboTOIL.

[aiee, yeloBeK, BBUIO>KUBIINIT KOMMIUT, COIEp KAl CINTHUE, pelllaeT BepHYThCI U BMe-
cTo camsaHus (merge) mepeMecTuTsb (rebase) cBoro paboTy; oH BbIrosnHAeT git push --force, uro-
OBl MepemnucaTh NCTOPUIO Ha cepBepe. 3aTeM BbI M3BJIeKaeTe M3MEHEHS C 9TOTO cepBepa, BKIUast
¥ HOBbIE KOMMMUTHI.

Ha atom sTarie BbI BBIHYKAEHBI 00 bEAMHUTE 3Ty pabOTy CO CBOEIL CHOBA, JaXKe €CJIN BHI yKe
crenanu 3to paHee. [lepemerieHne n3meHseT y a1ux kommuroB SHA-1 xemm, tak uto mis Git'a
OHMU BBITJISIAAT KaK HOBble KOMMUTBI, TOIJIa KaK Ha CAaMOM leJie BbI y)Ke pacriojiaraere HapaboT-

xamu u3 C4 B cBoeit ucropuu (cm. puc. 3.39).
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git.team1.ourcompany.com

D@
:;.1

My Computer

Pase)
EE@E,
-8 =

Puc. 3.38: KT0-TO BBLIIOXKIII nepememén}lme KOMMMUTBI, OTME€HASA KOMMUTBI, HA KOTOPBIX

BbI OCHOBBIBAJIN CBOXO pa60Ty.

git.team1.ourcompany.com

M) A=)

My Computer

JoRo!
alatol
®-E-B-®

Puc. 3.39: Bol cHOBa BBINOJIHAETE CIMSIHUE IS TOM >Ke caMOJi paboThI B HOBBIIL KOMMMT

CIIMAHUA.

BsI BBIHYKI€HBI 00BEAMHITD 3Ty PpaboTy CO CBOEIT Ha KaKOM-JI1b0 aTaie, uToObI MMETh BO3-
MOJKHOCTD IIPOROJDKATh paboTars ¢ ApyruMu paspaborunkamu B 6yayiiem. Ilocie Toro, Kax Bel
ClieaeTe 3TO, Ballla MCTOPMsI KOMMMUTOB Oymer comepskath oba kommuta — C4 u C4’, xkoropsie
nMeroT pasuble SHA-1 xeln, HO MpeACTaBIIAIOT cO00I OQUMHAKOBbIE M3MEHEHNS U IMEIOT ONM-
HaKoBbIe cooOreHus. Eciu BbI BbIoMHMTE KOMaHAy git log, Korpa Ballla MCTOPWS BBITJISIAUT
TaKMM 00pasoM, BbI yBUIUTE [BAa KOMMMUTA, KOTOPBIE NMEIOT OJMIHAKOBOTO aBTOpA JI OJHII I T€ JKe
cooluieHus. ITo cOMBAET C TOJKY. Boilee TOro, eciy Bl OTIIPAaBMTE TAKYIO MCTOPMIO OOpATHO Ha
cepBep, BbI 0OaBITE BCE ITY IlepeMellleHHble KOMMITHI B PEIIO3UTOPUII LIEHTPAJIIBHOTO CEpBepa,
UTO MOXKeT elé OOoJIblile 3aIyTaTh JIIOIEIL.

Ecnu BBI paccMaTpuBaere IepeMeliieHre Kak BO3MOKHOCTh HaBeeHNs ITOpsAaKa U paboThl
€ KOMMUTaMMI IO TOTO, KaK BBIJIOXKVIN WX, U €CJIU BbI IlepeMelliaeTe TOIbKO KOMMUTBI, KOTOpbIE
HMKOTa He HaXOMIJIVCh B IyOIMUHOM JOCTyIle — Bcé HopManbHO. Eciint BBl ItepeMeliiaere KOM-

MMUTBI, KOTOPBIE YK€ OBLINU peacTaBJI€HbI OJId 0611161"0 AOCTYIIA, M IIOOW, BO3MOYXHO, OCHOBBIBAJIN
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CBOIO pa60Ty Ha 3TUX KOMMITaX, TOrAa BbI MOKETE ITOJIYUNTh HaKa3daHM€ 3a pa3Hbl€ HEIIPUATHDBIE

po6IeMsl.

3.7. Utorn

Mpbr1 paccMOTpeINT OCHOBBI BETBJIEHNA 11 CJIVAHNA B Git’e. Tenepb BbI JOJUKHBI HyBCTBOBATb
cebs YBEPEHHO IIPpY CO3OaHUMN U II€PEXOoae Ha HOBBbI€ BETKIY, IIEPEKITIOUECHNN MEXIAY BETKaMU
CIUSTHUMY JIOKAJIbHBIX BETOK. A TaK)Ke BBI JOJIKHBI YMETD OEJINTHCA CBOVIMY BETKaMM, BbIKJIaAbIBasd
X Ha O6HII/H7I CEPBEDP, pa6OTaTL C ApyTUMM JIIOAbMI HaJ O6IIU/IMI/I BE€TKaMMI U II€peMeIaTb CBOMN

BETKIL, IIOKa OHUM HE IIPEACTAaBJICHBI OIS 061_uer0 AOCTYIIA.
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I'maBa 4
Git Ha cepBepe

K sToMy MOMEHTY BBI YK€ JOJDKHBI yMETh [AeJIaTh OOJIBIIYI0 YaCTh ITOBCEHEBHBIX 3a/ad,
UL KOTOPBIX BBI OymeTe ucnonb3osath Git. OmHako, 1 coBMecTHOIT paboTsl B Git'e, Bam Heo6-
XOMMM YRAJIEHHBII perosutopuit. HecMoTps Ha TO, UTO TEXHUUYECKM BBl MOKETe OTIIPABIIATH 1
3a0upaTh N3MEHEHNs] HEIIOCPEACTBEHHO U3 JIMUHBIX PEIIO3UTOPUEB, NeJIaTh 9TO He PEKOMEHLIY-
eTcs1. BB J1erko MosKeTe MCIIOPTUTH TO, Hax ueM paboTaroT gpyrue, ecan He Oymere akkyparHsl. K
TOMY ’Ke, BaM ObI HaBepHsIKa XOTEeJIOCh, YTOOBI OCTAJIbHbIE MMENIN TOCTYII K PEIIO3UTOPHUIO JaxKe
eCJIM Balll KOMIIBIOTEp BBIKJIIOUEH, II09TOMY Haluuue 6ojiee HaTEXHOTO PEIO3UTOPUI OOBIUHO
BecbMa IoJyIe3HO. [[09TOMy IIpeAIoUTUTEeIbHBI METO ] B3aMMONEVICTBMSA C KeM-T160 — 3TO Co-
3[jaHMe IIPOMEKYTOUHOTO PEMO3UTOPHS, K KOTOPOMY BBI 00a GymeTe MMeTh HOCTYIL, I OTIIPAaBKa
U IIOJIyu€eHe M3MeHEeHUII uepe3 Hero. Mbl OyieM HaspIBaTh 3TOT penosuropuit «Git-cepsep», HO
00bIuHO pasmenteHne Git-penosuropus TpebyeT oueHb HeGONIBUIOTO KOJIUYECTBA PECYPCOB, II0-
3TOMY BPSA JIM BaM [AJI 9TOro OyJeT Hy)eH Bech cepBep.

3anycruts Git-cepBep mpocto. [l Hauajga BaM ClIeAyeT BHIOpATh IIPOTOKOJ, KOTOPHIi BBI
OymeTe MCIONB30BATh JJI CBI3M C cepBepoM. IlepBas UacTh 3TOII IVIaBbl OIMCHIBAECT HOCTYIIHbIE
IIPOTOKOJIBL I UX JOCTOMHCTBA M HemocTaTky. CIeayIolye YacTi OCBeIlaT 6a3oBble KOH(Ury-
paLmu ¢ MCIIOIb30BAHNEM THUX IIPOTOKOJIOB, a TAKXKe HACTPOJIKY Balllero cepBepa AJs paboTsI ¢
Humu. HakoHerr, MBI pacCMOTPUM HECKOJIBKO BapMAHTOB TOTOBOTO XOCTIHTA, €CJIM BBI He IIPOTUB
pasMecTUTh CBOJL KO Ha UbEM-TO CepBepe U BbI He XOTUTE MYUMThCS C HACTPOIIKAMIU I IIOATEePIK-
KOIT CBOEro COGCTBEHHOTO CepBepa.

Ecnu Bac He MHTepecyeT HaCTpOJIKa COOCTBEHHOIO CcepBepa, BBl MOXKeTe IIEPEeNTH cpasy K
mocyIeHel YacTy 3TOI IVIaBbI AT HACTPOIKM akkayHTa Ha Git-xocTuHTe, U 3aTeM IlepeliTu K
CIIEIYIOLIell IIaBe, TAe MbI 0OCY QMM pas3iMUHbIe aCIeKThI PAGOTHI ¢ pacIpee e HHO CUCTEMOIL
KOHTPOJISI BEPCUIL.

YmanéHHBIN peno3uTopuil — 3TO OOBIUHO 20nblil (uucmolil, bare) penosumoputi — Git-
PpEerosuTopuii, He NMeLL pabouero Karamora. I[IOCKOIbKY 3TOT PEIIO3UTOPUIT MCIOIb3YETCs
TOJIBKO ISt 0OMeHa, HeT MIPUYMH CO3/aBaTh pabouyio KOIMIO Ha OMCKe, ¥ OH COTEPIKUT TOIBKO
naxasle Git’a. IIpoite roBops, TOJBI PEIIOSUTOPMIT COMEPKUT TOJIBKO KaTauor .git Bamero

IIPOE€KTa "I HNYETO GoJIBIIIE.

4.1. IIpoToxoJbl

Git ymeer paborarb ¢ UeTBIPbMS CETEBBIMI IIPOTOKOJIAMIL IUIS Tlepefaul JaHHBIX: JOKalb-

uolit, Secure Shell (SSH), Git 1 HTTP. B atoit uacTu Mbl 06CyAMM KaKObII M3 HUX M B KaKMX
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CIryuasx CTOUT (MM He CTOUT) UX UCIOJIB30BATb.
BaxkHo moHmMMarh, uto 3a nckiaueHneM nporokona HTTP, Bce aTu nmporokomis! Tpebyror,

uToOb! Git OBLI ycTaHOBJIEH U paboTal Ha cepBepe.

4.1.1. JIoKaJbHBIN IPOTOKOJI

BasoBbIM npoTokosoM sABNAETCH JIOKATbHYLI NPOMOKOIT, TP MICIIOIB30BAHUY KOTOPOTO yaa-
JIEHHBII PEITO3UTOPUIT — IPYTOII KaTajor Ha aucke. Hamboiree yacTo OH MCIOIB3yeTCs, CIIN BCE
YJIeHBI KOMAH/BI MIMEIOT JOCTYII K 00111elt (aitsioBoii cucreMe, Harpumep K NFS, v, uro meHee
BEPOSITHO, KOTJa Bce paboTaroT Ha OMHOM KoMmibioTepe. IlocjaeqHuil BapmaHT He CTOJIb XOPOLI,
IIOCKOJIBKY BCe KOIIMM BaIllero Perro3UTOpNA HaXOAATCI Ha OMHOM KOMIIBIOTepe, Iejasd BO3MOXK-
HOCTb IIOTEPATH BCE GOJIee BEPOSTHOI.

Ecnu y Bac cMoHTHpOBaHa 006111as ¢arioBas CICTEMa, BBl MOYKETe KIOHUPOBATh, OTIIPABIATD
M TI0JIyYaTh M3MeHEHMs U3 JIOKAJIBHOTO PeTo3uTOpusi. YTOObI CKIOHMPOBATh TAKO PEIIO3UTOPUI
MM Ko6aBUTH €0 B KAUeCTBE YAAJIEHHOTO B CYIIECTBYIOIIMII IIPOEKT, MICIIOIb3yIITe IYTh K pero-
sutopuio B kauectBe URL. Hanpumep, mi1a KIIOHMPOBaHNSA JTOKAJIBHOTO PEIIO3UTOPHA BBl MOXKeTe

BBIIIOJTHUTD UTO-TO BPOAE 3TOIO:

$ git clone /opt/git/project.git

Wnu sroro:

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

Git paGoTaeT HEMHOTO IIO-APYTrOMY ecin Bbl yKaxkere npedukc file:// nna Bamero URL.
Korma BbI mpocTo yKasbIBaeTe myTh, Git IbITaeTCsa MCIIOIB30BATh KECTKIE CCBITIKM 1 KOIIMPOBATh
¢artnsl, korma aTo HyKHO. Eciint BbI ykassiBaere file://, Git paboTaeT ¢ JaHHBIMU TaK JKe Kak
MIpU MICIIOIH30BAHNI CETEBHIX IIPOTOKOJIOB, UTO B L{€JI0M MeHee 3 eKTMBHBIN crI0co0 Iepenaun
IaHHbIX. [IprunHoOl 0 Mcnonab3oBaHusa file:// Moxer OBITh HEOOXOOVIMOCTb CO3HAHMS U-
CTOJI KOIIMM PeTo3UTOpUs 6e3 JIMIIHUX BHEIIHNX CCBIIOK ¥ 00BEKTOB, OOBIUHO IIOCJIE MMIIOPTa
n3 gpyroit CKB mn yero-ro moxosxero (cM. riaBy 9 o 3afauax IOALEP)KKM). MbI OyneM MCros-
30BaTh OOBIUHBIE ITYTH, IIOCKOJIBKY 9TO IIPAKTMUECKI BCeraa ObIcTpee.

Y065l [OOABUTH JIOKAIBHBII PETIO3UTOPUIL B CYLLIECTBYIOIINII IIPOEKT, BBl MOYKETE BOCIIOJIb-

30BaThCSI KOMaHIOM:

$ git remote add local proj /opt/git/project.git

Tenepnb BbI MOKeTe OTIIPABIATH I MTOIY4YaTh M3MEHEHM 3 3TOTO PENO3UTOPUA TaK, KaK BbI
3TO JIeJIaJy II0 CETIL.
IIpeumyirecTBa

[IpenmyiiecTBa OCHOBaHHBIX Ha (aifjlaX XpaHMJINIL B TOM, YTO OHI IIPOCTHI U VICIIOIB3YyIOT

CYILIeCTBYIOII[Me pasTpaHIueHus IpaB Ha ¢aiiiel 1 ceTeBoit goctym. Ecin y Bac yxe ecTs obiias
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daiioBas cucTeMa, JOCTYI K KOTOPOII MMeeT BCsI KOMaH/a, HaCTPOJIKa PeIo3UTOpKs OUeHb IIPO-
cTa. BBl moMelriaere roJyslil pero3uTOPMiL Ty, KyAa Bce UMEIOT JOCTYIIL, ¥ BBICTaBJIgeTe IIpaBa Ha
uTeHNe U 3aMICh TaK e, KaK BBl 3TO [AeJaau Obl AJId JII060ro Apyroro obuiero karaiora. MbI 06-
CYIMM, KaK 9KCIIOPTMPOBATh I'OJIYI0 KOIIMIO PEIIO3UTOPHS OIS 3TOM LeJIN B CIeQyIOIeM pasfelle,
«Hactpoiika Git Ha cepBepe».

Tax)xe 3TO XOpoIIasi BO3MOKHOCTB GBICTPO IOTYUYNTh HApabOTKM U3 UbEro-To pabouero pe-
no3utopust. Eciiu BbI 1 Balll Kojutera paboTaeTe Hag OJHMUM M TeM jKe IIPOEKTOM ¥ OH XOUYeT, UTO-
OBI BBI IIPOBEPILIIN UTO-TO, TO 3aIIyCK KOMaH/bI Bpofe git pull /home/john/project 3auacryio

IIpoIIie, YeM ecyIy ObI OH OTIIPAaBIII Ha YIAIEHHBI cepBep, a BbI 3a0paiy ObI OTTy/Ia.

HemocraTkm

HemocraTok sToro MeToga B TOM, UTO OOIIMII JOCTYII OOBIYHO CJIOKHEee HACTPOUTDh U IOJY-
UNTh U3 Pa3HBIX MECT, YeM IIPOCTOI CETEBOII AOCTYIL Ecy BbI XOTUTE OTIPABIATH CO CBOETO HO-
yTOyKa, KOTja BBI IOMa, BBI JOJUKHBI CMOHTHMPOBATE yIANIEHHBIN JUCK, YTO MOXKET OBITH CI0KHO
¥ MeJIJIEHHO II0 CPAaBHEHMIO C CETEBBIM JOCTYIIOM.

Taxoke Ba)KHO yIIOMSAHYTB, UTO He BCET/ia MCIIOIb30BaHMeE OOIIell TOUKY MOHTMPOBAHNUA IB-
Jsiercs OBICTpeNIM BapmnaHTOM. JIOKaIbHBI PEITO3UTOPHUIL OBICTPBIN, TOJIBKO €CNIV BB IMEETe
OBICTpBII HOCTYII K KaHHBIM. Permmosuropuit Ha NFS yacTo MemeHHee, YeM PeIIO3UTOPUIL Uepes
SSH Ha ToM ke cepBepe, mo3BouAoIuil Git’y MCII0Ib30BaTh Ha MOJHYO JOKAJIbHbIE OUCKM Ha

Ka’KIOM CUICTEME.

4.1.2. IIporoxoa SSH

Hasepnoe, Han6oiee 4acTo UCIIONb3YeMblIil TPAHCIIOPTHBIIT IIpoToKoI — 910 SSH. Ilpnunta
3TOTO B TOM, UTO JOCTYII 10 SSH y>ke ecTh Ha MHOTHX C€pBepax, a €CJIM €ro HeT, TO er0 OUYeHb JIeT-
Ko HacTpouts. Kpome Toro, SSH — equMHCTBEeHHBIN 13 CETEBBIX IIPOTOKOJIOB, IIPEOCTABIIAIOIIII
IOCTYII ¥ Ha uTeHue, U Ha 3amunck. [IBa npyrux cereBbix nportokona (HTTP u Git) B GonbiunHcTBe
clly4aeB JAlOT AOCTYII TOJIBKO Ha UTE€HIE, II03TOMY JaskKe eCJIVM OHU BaM JOCTYIIHBI, BAM BCE PaBHO
noragoburca SSH mna sammen. K Tomy sxe SSH mporokoi ¢ ayrenTnduKkanueis, u 6aarogaps ero
PacIIpocTpaHEHHOCTI OOBIYHO €T0 JIETKO HaCTPOUTD U VICITOJIB30BATh.

Yro6s! ckiroHMpoBaTh Git-perosuropuii o SSH, Bel Mmoxere ykasaTsb npeduxc ssh:// B URL,

HaIpuUMep:

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

Wnu BBI MOKeTe He YKa3bIBAaThb ITPOTOKOJI, Git IIOAPAa3yME€BAET MICIIOJIb30OBaHNE SSH, €CJIN BbI

He yKasaJy IIPOTOKOJ SBHO:

$ git clone user@server:project.git

Takoke BbI MO)KeTe He YKa3bIBaTh UM [10JIb30BaTels, Git 6ymeT MCIoab30BaTh TO, IO KOTO-

PBIM Bbl BOIIUINI B CICTEMY.
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JocTomHCcTBa

SSH mMeeT MHO>XeCTBO SOCTOMHCTB. BO-TIepBBIX, BRI, 110 CyTH, BBIHYKJEHBI €r0 JICIIOJIb30-
BaTh, KOT1a Hy>KE€H aBTOPM30BaHHBIN JOCTYII Ha 3allMCh K PEIIO3UTOPUIO uepe3 ceThb. Bo-BTOPBIX,
SSH mocraTouHO Jierko HacTpouTh — SSH-IeMOHBI pacIIpoCTpaHEeHBI, MHOTIIE CUCTEMHBIE aMI-
HIICTPATOPBI UMEIOT OIBIT paboThI C HUMM, ¥ BO MHOTUX AMCTPUOYTMBAX OHU y>Ke HaCTPOEHBI
VIV €CTh YTVUIUTHI [JI yIpaBieHus uMn. Taxke qoctyn mo SSH 6esomnaceH — maHHBIe Iepeja-
J0TCs 3aInpPOBaHHBIMMI II0 aBTOPM30BaHHBIM KaHataMm. HakoHen, tak e kak u Git-poroxos
1 JTOKabHbI poTokoit, SSH addextuBeH, nemas qaHHbIe ITepes Iepefadei MaKCUMaJIbHO KOM-

ITaKTHBIMI.

HepocraTkn

HemocraTox SSH B TOM, 4TO, MCIIOIB3YS €ro, BBl He MOXKeTe 00ecIeunTh aHOHUMHBII J0-
CTYII K pertosuTopuio. KilMeHTs! OJDKHBI MMeTh HOCTYII K MarumHe 1o SSH, maxe mist paGoTsl B
peXxuMe TOJIBKO Ha YTeHNe, uTo fenaeT SSH HemoaxomaImm ajid MPOEeKTOB C OTKPBITBIM MCXO[-
HBIM KojoM. Ecu B ncnonbsyere Git TOIBKO BHYTPY KOPIIOPATUBHOI CETH, TO BO3MOXHO SSH
€IMHCTBEHHBIII IIPOTOKOJI, C KOTOPBIM BaM IIPUAETCI MMETh Aeso. Ecin ke BaM HyKeH aHOHMM-
HBII JOCTYTI Ha UTeHME VIS BAIMX IIPOEKTOB, BaM Ipumércsa Hactpoutb SSH mst cebs, uTo6bI

BBIKJIaAbIBaTh MISMEHEHUA, U1 I{TO-HI/I6YIII:| ApyTroe€ Jid OApYyTUX, IJId CKauBaHMI.

4.1.3. Git-mpoToKOJI

Cnenyrowmit mpotokos — Git-mporokos. Bmecte ¢ Git’om mocraBisieTcs CrielnaIbHbII ge-
MOH, KOTOPBIII CIIyIlIaeT mopt 9418 1 ImpegocTaBiIieT CEPBIIC, CXOXKIIL ¢ MpoToKosoM ssh, Ho abco-
moTHO 6e3 ayreHTudukanmy. Yto0s1 ncronb3oBars Git-IpoTOKOI NIt peIO3UTOPHSL, BBI JOJKHBI
co3mats ¢aitr git -export-daemon-ok, mHaue qeMOH He OyaeT pa6OTaTb C 3TUM PEIO3UTOPUEM,
HO CJIEAyeT IIOMHUTD, UTO B IPOTOKOJIE OTCYTCTBYIOT cpefcTBa GezomacHocTy. COOTBETCTBEHHO,
sr060it perrosutopuii B Git'e MoskeT ObITH SO0 JOCTYIIEH Uit KIIOHMPOBAHMS BCeM, b0 He Ho-
cryreHn Hukomy. Kak cireqicrBie, 0GbIYHO BbI He MOKeTe OTIIPABJISTh U3MEHEHIS I10 3TOMY IIPOTO-
KoJry. BeI MOXeTe OTKPBITh JOCTYII Ha 3aIMCh, HO M3-3a OTCYTCTBUS aBTOPMU3ALMM B 3TOM CJIydae
KTO yrogHo, 3uast URL Balirero npoekra, CMOXeT ero M3MeHNUTh. B 06111eM, 9T0 peJKo MCII0Ib3ye-

Masd BO3MOXXHOCTb.

JlocToMHCTBA

Git-IpoToKOJI — caMblil OBICTPBIN M3 HOCTYIIHBIX IPOTOKOJOB. Eciu y Bac mpoekt ¢ my0-
JIMYHBIM IOCTYIIOM M OOJIBIION TpadMK MM Y Bac OYeHb OOJIBIION IPOEKT, AJI KOTOPOTO He
TpebyeTca aBTOpM3alys ITOJIb30BaTeNell I YTeHNs, BaM CTOMUT HacTpouTh Git-meMoH 1yd Ba-
mrero npoekra. OH MCIIONBb3yeT TOT ’Ke MeXaHM3M IlepeflauM HaHHBIX, UTO U IIpoTokoa SSH, Ho

Ge3 AOIIOTHUTEJIbHBIX 3aTpaT Ha KOOMPOBAHIIE I ayTeHTI/I(bI/IKaI_U/I}O.

HepocraTkn

Hemocrarkom Git-TipoTokoia siBisfeTcs OTCyTcTBHe ayTeHTUduKanyu. [IosToMy 06BIUHO He
CJIelyeT VMCIIOIb30BaTh 3TOT IPOTOKOJ KaK eMHCTBEHHBIN CII0cO0 HOCTyIa K BallleMy IIPOEKTY.
O6BIYHO OH HCIIONb3yeTcs B rape ¢ SSH miisa pa3paboTUMKOB, MMEOIIMX JOCTYII Ha 3aIMCh, TOTAA
KaK Bce OCTaJIbHbIe MCIIONB3YIOT git:// ¢ mocTyImoM ToibKo Ha uTeHne. Kpome Toro, aTo, BeposT-

HO, CaMBbI CJIOXKHBIN 1A HaCTpOﬁKI/I IIPOTOKOJI. Bor JAOJIKHBI 3aIlyCTUTh COOCTBEHHO AE€MOH, HE
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SBJIAIOIINIICS CTAaHJAPTHBIM. MBI pacCMOTPUM ero HacTpOJIKy B paspnese «Gitosis» 3Toi IVIaBBI.
K Tomy ke, emy HeoOxomum cepBruc Xxinetd mnm eMy momoOHBIIL, UTO He BCErja JETKO CAEeNaTh.
Tax)xe HEOOXOAMMO, UTOOBI CETEBOI 9KpaH II03BOJISLT JOCTYII Ha IIOPT 9418, KOTOPHIIL He SIBJISET-
sl CTAaHIAPTHBIM ITIOPTOM, BCET/a Pa3pelIéHHBIM B KOPIIOPATUBHBIX OpaHAMayspax. 3a CeTeBbIMU

9KpaHaMU KPYIIHBIX KOPIIOPALIMIT 3TOT HEM3BECTHBI IIOPT OOBIUHO 3a0JIOKIPOBaH.

4.1.4. ITporoxox HTTP/S

IMocnemumit nocrynuslit mporokona — HTTP. IIpenects nporokosnos HTTP u HTTPS B npo-
crore ux Hactporiku. Ilo cyrnm, Bcé, uTo HEOOXOAMMO CHENaTh — IIOMECTUTDH I'OJIBII PEITO3UTOPIII
BHYTpS KaTasora ¢ HTTP moxyMeHTaMu, yCTaHOBUTH ITepexBaTUUK post-update u Bcé (moxpob-
Hee O IlepexBaTUMKax OymeT pacckasaHo B Iiase 7). Temepb KasKAblil, MMEIOIINII JOCTYII K BeO-
cepBepy, Ha KOTOPOM ObLT pa3MeIéH Perno3uTOpMii, MOXKeET ero CKJIOHMPOBaTh. Takum o6pasom,
uTO0OBI OTKPBITH JOCTYI K CBOeMY perosuropuio Ha yreHue uepe3 HTTP, HyxHO cmenars 4To-TO

Harogo0ue 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

® B B B P

chmod a+x hooks/post-update

Bor u Bcé. IlepexBaTuuk post -update, Bxomsiuit B coctas Git’a 110 yMoIuaHMIO, BHIIIOTHIET
HeobOxoquUMyI0 KOMaHAy (git update-server-info), uro6sr nsBneuenue (fetch) n xronmposa-
uue (clone) mo HTTP paGotanu mpaBuibHO. 9Ta KOMaHAA BHIITOIHSETCS, KOTAA BBl OTIIPABIISETE

VU3MEHEHNIAI B peHOSI/ITOpI/IﬁI o SSH. 3aTeM ocTanbHbIe MOTYT CKIIOHVIPOBATb €T0 KOMaHI[OﬁIZ

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

B paccMoTpeHHOM IpuMepe MBI UCIIOIB30BAIN KATAJIOT /var /www/htdocs, 06bIUHO UCIIOTb-
3yeMbIil cepBepoM Apache, HO BbI MOJKETe MCIIOJIb30BATh JI000T BeG-cepBep, OTHAOIIMIT CTATH-
UyecKue JaHHble, PACIIOJIOXKIB IOJIBII PEIIO3UTOPIIL B HY)KHOM KaTtajore. [lanHbie Git’a mpencras-
JIAI0T €000t 0ObIUHEBIe (pailibl (B Iy1aBe 9 MpemocTaBiIeHNe NaHHBIX paccMaTpuBaercs Oojee II0-
IPOBHO).

Taxxe Bo3amo)kHa HacTporika Git’a mius gocryna Ha 3amuch ueped HTTP, ogaako atort cno-
co6 MaJIo pacIpocTpaHéH 1 TpebyeT oT Bac HacTpoliku WebDAV. IIocKoIBKy 3TOT €I10co6 pegKo
JICIIOJIB3YeTCs, MBI He Oy/ieM pacCMaTpuBaTh ero B paMKax 9Toit Kuuru. Eciu Bac mHTEpecyeT mc-
nosnb3oBaHye npotokosa HTTP ¢ BO3MOXXHOCTBIO 3aIlVICH, BBI MOKETE IIOUNTATh O IIOATOTOBKE
penosuTopud B 3TON cTaThe: http://www.kernel.org/pub/software/scm/git/docs/howto/
setup-git-server-over-http.txt. IlogoXnTeabHBIM MOMEHTOM HACTPOIIKI Git’a ms sanmcn
uepe3 HTTP saBisercs To, UTO BBI MOKeTe UCIIOIb30BaTh 1100011 WebDAV-cepBep, 6e3 ogaepsKKu
Kaknx-nnbo crenupnunabx qid Git’a BosmoskHocTeit. Takum o6pa3oM eciu Balll XOCTVUHT IIpemo-

craBiszeT WebDAV, BbI Mo)keTe 06eCIIeunTh 3aIuCh OOHOBIICHNII PEIIO3UTOPH Ha Balll BeG-CailT.
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JocTomHCcTBa

ITonoxuTENBHBIM aCIIeKTOM MCII0Nb30BaHMA TpoTokosna HTTP apnsgerca mpocTora HacTpoOIi-
KI1. 3aITyCK BCETO HECKOJIBKMX KOMaHA NaéT BaM BO3MOKHOCTb IIPeJOCTAaBUTh MUPY JOCTYII K Ba-
uremy Git-penosuropnio. Bam nmonago6urcs Bcero HECKOJIBKO MUHYT, UTOOBI crenaTsh 310. Kpo-
Me Toro, ucronb3oBanue mporokoiaa HTTP He morpe6Gyer MHOTO pecypcoB Baliero cepsepa. Ilo-
CKOJIBKY B OCHOBHOM ucrnounb3yercs cratudecknit HTTP-cepsep, 06b1unslit cepsep Apache MosxeT
00pabaThpIBaTh B CpeqHEM THICAYM (aiijIOB B CEKyHAY — TPYAHO IIeperpy3UTh Aake HeGOIbIION
cepsep.

Tax:xe BbI MOKeTe BBICTABJIATL BalllMl PEIO3UTOPUM B PEKMME TOJLKO JJId UTEHUS depes
HTTPS, t.e. BBI MOXeTe mnpoBaTh TpauK, UM Bl JaKe MOXKETe aBTOPU30BBIBATh KIMEHTOB
1o SSL-cepru¢mrary. O6bIUHO I STUX I{eJIeil JIerUe MCII0Ib30BaTh OTKpbIThIe SSH-KIIf0UM, HO B
HEKOTOPBIX KOHKPETHBIX CIyUasx JYUIINM PellleHIeM MOKeT OKa3aThCs MCIIOJIb30BaHe ITOAIIN-
caHHBIX SSL-cepTndMKaTOB MIN APYTUX METONOB ayTeHTnuKauyy ocHoBanHbIx Ha HTTP, niua
mocTyna Ha uteHne uepe3 HTTPS.

Hpyrum nntocom aBiageTcd To, 4To HTTP — HacTolIbKo IIMPOKO MCIIOIb3YeMBIIT IIPOTOKOJL,
YTO KOPIIOpATUBHBIE CeTeBbIe SKpaHbI YaCTO HACTPOEHBI Ha IIPOITy CKaHNe TpadKa, IPOXOAIIEro

uepes 3TOT IOPT.

HepocraTkn

OGpaTHoit CTOpOHOII McIoab30BaHMs mpoTokosa HT TP sBisercs ero OTHOCUTENBHO HUBKAS
s dexTuBHOCTS Auist KameHTa. OGBIUHO KIIOHMPOBAHNE I U3BJIEeUeHYe I3MEHEHIIT U3 PeIo3n-
topust pu ucronb3oBaHny HTTP ropasmo npopomknreapHee, a 00beM JaHHBIX U Harpy3Ka Ha
CeTh HaMHOTO GOJIbIlIE, UeM Y JIF000TO APYToro MMEIOIIErocs CeTeBOro IpoTokosa. IlockonbKy oH
He 3a00TUTCSI O TOM, YTOOBI ITepeaBallCh TOIBKO HEOOXOqMMbIe BaM NaHHble — HUKAKOI V-
HaMIUecKoil 06paboTKI Ha CTOpPOHE cepBepa B 3TOM ciIydae He mpoucxomut — mporokos HTTP
uvacto HasbBaT mynbim (dumb) mporokonom. Bonee mogpo6Ho o pasHuie B agpPeKTUBHOCTI

nporokona HTTP u npyrux mpoTokoyoB pacckas3bIBaeTcs B IIaBe 9.

4.2. Hacrpoiika Git Ha cepBepe

[l Toro uTOGBI OCYIIECTBUTH IIEPBOHAYATIBHYI0 HACTPOIIKY soboro Git-cepBepa, Heo6x0-
IVIMO 9KCIIOPTMPOBATH CYILECTBYIOIINIT PEIIO3UTOPUIL B HOBBII «TOJIBLIl» PEIIO3UTOPUIL, T.€. pe-
no3utopuit 6e3 padouero katasora. OGBIYHO 3TO HECJIOXKHO CAeaTh. UTOOBI CKIOHMPOBATH BAlll
PEIOSUTOPHIL U CO3ATh HOBBIN «TOJIBI» PEIIO3UTOPMIL, BBITOJIHITE KOMAHMY clone ¢ mapamer-
poM - -bare. Io cyIecTByIOIIEeMy COTTIAIIEHNIO, KATAJIOTH C TOIBIMM PEIO3UTOPUAMY 3aKaHUIN-

BaloTCcd Ha . git, HanmpuMep:

$ git clone --bare my_project my_project.git

Initialized empty Git repository in /opt/projects/my_project.git/

BrIBoz 91011 KOMaHABI cIerka obeckypaxusaeT. [lockonbky clone 3o mo cytu git init, a
3aTeM git fetch, MbI BuauM BeIBOZ OT git init, KOTOpBI cO3a€T MycTON KaTayuor. PeanpHoe
repeMelrieHne 00beKTOB He NaéT BHIBOJA, OJJHAKO OHO JEJICTBUTENBHO IIpoycxoanT. Teneps y Bac

[IOJDKHA MTOSBUTHCS KON JaHHBIX U3 KaTamora Git’a B karajore my_project.git.
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910 IIpMMEPHO TO K€ caMO€, UTO I 3TO:

$ cp -Rf my_project/.git my_project.git

Tyt ecTb apa HeOOJIBIINX pa3nnunii B pariie KOHGUIypauuu, HO B BallleM CJIydae 3Ty pas-
HIIY MO>KHO CUMTATh HECYIIIeCTBEHHOI. MOXKHO CUMTATD, UTO B 3TOM CiIydae GepéTcsi COOCTBEHHO

Git-peniosurtopuii 6e3 pabouero Karajora I co3aéTcs KaTauor TOJIBKO I HeTo.

4.2.1. Pa3zmelieHne «rojioro» peno3suToOpus Ha cepsBepe

Teneps, xorga y Bac ecThb rojad KOIMSA PENO3UTOPHUA, BCE, YTO BaM HYKHO CHeJaTh,
9TO IOMECTUThL €€ Ha cepBep M HACTPOUTDL IIPOTOKOJEI. YCIOBMMCSH, UTO BBI YK€ HACTPOMIN
cepsep git.example.com, mMmeere K Hemy pgoctyn mo SSH m xoTure pasmemiaTb Bce CBOM
Git-perrosutopun B Karanore /opt/git. Bel Mo)keTe chenaTh HOBBIN PeNO3UTOPUIA IIPOCTHIM

KOIIMPOBAHMEM I'OJIOTO PEIIO3UTOPIA:

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

Teneps mpyrue nosib3oBaTeIn, MMeEOIINEe OOCTYI K cepBepy 1o SSH u mpaBo Ha uTeHMe K

KaTajory /opt/git, MOIyT CKJIOHMPOBATD Balll PEIIO3UTOPII, BHIIIOJIHIIB:

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

Ecnn y nonbp3oBaTesisd cepBepa eCThb IIpaBO Ha 3alllCh B KaTtajior /opt/git/my_project.git,
OH aBTOMATMYECKU ITOJIy4aeT BO3SMOKHOCTB OTIIPABKM M3MEHEeHUIT B perio3uropuii. Git aBToma-
THUecK) HOOABUT IIPAaBO HA 3aIMCh B PEIIO3UTOPUII [AJIS TPYILIBI, €CJIM BBl 3aIlyCTUTE KOMAHIY

git init c mapamerpom --shared.

$ ssh user@git.example.com
$ cd /opt/git/my_project.git

$ git init --bare --shared

Bunure, aTo mpocto — B3AThb Git-penosuTopuii, co3gaTh €ro «roJxyo» BEpPCUIO M IIOMECTUTD
eé Ha cepBep, K KOTOPOMY Yy Bac U BallIMX KOJLJIET eCTh HOocTyI 1o SSH. Temephb BB TOTOBBI paboTaTh
BMeCTe HaJl OMHIM IIPOEKTOM.

Ba)XHO OTMETHTB, UTO 3TO IMPAKTUUECKN BCE, UTO BaM HY’KHO CIeJIaTh, UTOOBI ITOJIYUUTH Pa-
6ounit Git-cepBep, K KOTOPOMY HECKOJIBKO UeJIOBEK MIMEIOT HOCTYI — IIPOCTO KO0aBbTe yUETHBIE
3armcy SSH Ha cepBep, U ITOJIOKIITE TOJIBIIT PETIO3UTOPIII B MECTO, K KOTOPOMY 3TH IIOJIb30BaTEIIN
VMIMEIOT IOCTYII Ha UTeHMe ¥ 3armnch. M Bcé.

M3 HecKONBKMX IOCIeyIONIX pasfeoB BEI y3HaeTe, KaK ITOJNYUYUTh Oojee CIOKHBIe KOH-

(bmrypaul/m. B ToM umcie xak He CO31aBaThb Y‘IéTHbIe 3alIMcCy IJId KaXKOoro IT0OJIb30BaTelId, KaK
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Cllenarth MyOIMUHBIN JOCTYII Ha UTEHNE PEIIO3UTOPYS, KaK YCTAHOBUTH BeG-nHTEpdeiic, KaK yc-
nonb3oBark Gitosis, u ap. OgHaKo, TIOMHNUTE, UTO IJIsI COBMECTHOI paboThI Maphl UeJIOBEK Ha 3a-

KPBITOM TIPOEKTe, BCE, UTO BaM HYH#HO — 3T0 SSH-cepBep 1 «TOJBI» Permo3UTOPIUIL.

4.2.2. Mable yCTAHOBKI

Eciu BB HeGoubIlag (pypMa MM BBI TOJIBKO IpoOyeTe Git B Ballleif opraHM3alMy U Y Bac Ma-
JI0 pa3pabOoTUMKOB, TO BCE JOCTATOYHO IIpocTo. ONuH 13 Hanbollee CIIOKHBIX ACIIEKTOB HACTPOMKI
Git-cepBepa — ymnpasiieHue IT0JIb30BaTeNIAIMMU. Eci BBI XOTHUTE, YTOOBI HEKOTOPEIE PEIIOSUTOPYN
OBUIN JOCTYIIHBI HEKOTOPBIM IIOJIb30BATENAM TOJBKO Ha UTEHHe, a ApyTHe U Ha UTeHMe, U Ha

3aIl1Ch, BAM MOXKET OBITH HE OUEHD IIPpOCTO IIPMBECTU IIpaBa JOCTyIIa B IIOPSOOK.

HMoctyn mo SSH

Ecnn y Bac yKe ecTh cepBep, K KOTOPOMY Bce BalllM paspabOTUMKI MMEIOT JocTym mo SSH,
MpOLLe BCEr0 PasMECTUTh Balll IIEPBBIN PENO3UTOPUIL TaM, IIOCKOJIBKY BaM HE HY>KHO IIPaKTU-
UYEeCKNM HIUEro [esiarh (Kak MbI y)ke 00CYyamiau B IpeabIaylieM paspmene). Eciu Bbl xotnre 6o-
Jlee CJIOKHOTO yIIpaBJIeHNs IIpaBaMI JOCTYIIA K BAlllMM PEIIO3UTOPMAM, BBl MOXKETE CHAEJIATh 3TO
0OBIYHBIMY TIpaBaMit (PaTIOBOIL CHCTEMBI, IIPEOCTABIIIEMBIMI OIIEPALIMIOHHOT CICTEMOIL Ballle-
ro cepBepa.

Ecnm BbI XOTHTE pa3sMeCTUTD BalllMl PEIIO3UTOPUIL Ha CEPBEP, HA KOTOPOM HET YUETHBIX 3a-
myceit Ui KaXA0ro B Balllell KOMaHJe, KOMy Hy>X€H JOCTYII Ha 3aIllCh, BbI JOJLKHBI HACTPOUTD
moctyn o SSH mia Hux. Bymgem cunTaTh, UTO €CJIM Y Bac €CTh CepBeEpP, Ha KOTOPOM BbI XOTUTE 3TO
cmenats, To SSH-cepBep Ha HEM y»Ke YCTAaHOBIIEH, U Uepe3 Hero BBl IMeeTe JOCTYII K CepBepy.

EcTb HeCKOJIBKO CIT0COG0B JaTh JOCTYII K&KAOMY B Ballleil KoMaH[e. IlepBbIit — HaCTpOUTD
yUETHBIe 3alICH IS K&KIOro. TO IIPOCTO, HO MOXKET ObITh BecbMa 00peMeHUTeIbHO. BeposTHo,
BBI HE 3aXOTHUTE JJI KaKIOr0 I10JIb30BaTeJId BBIIONHATE adduser 1 3aaBaTh BpeMEHHbBIE IIapOJIIAL.

Bropoii crioco6 — co3maTh Ha MAIIMHE OJHOTO II0JIb30BaTelNs ‘git’, HOIPOCUTh KK OTO ITOJIb-
30BaTessd, KOMY Hy)X€H HOCTYII Ha 3allVCh, IIPMUCIATh BaM OTKPBITHI SSH-KiI0u, 1 [o6aBuTh 3T1
kiroun B gait ~/ . ssh/authorized_keys Baiero HoBoro mosb3oBareis git’. Tereps Bce GyayT
VMIMETh IDOCTYII K 3TOI MAIlUHe Yepe3 I0JIb30BaTels git’. ITo HUKAK He IOBINSET Ha TAHHBIE
KOMMINTA — II0JIb30BaTelIb, II0J KOTOPBIM BBl COeAMHAETeCh ¢ cepBepoM 1o SSH, He 3aTparuBaer
ceJIaHHbIE BAMJ KOMMITEIL.

pyroi1 crtocob caenarb 9T0 — UCoiab30Bath SSH-cepsep, ayrentnduumpyromuit mo LDAP-
CepBepy WM JI060MY APYTOMY LieHTPaIM30BAHHOMY JICTOYHIIKY, KOTOPBI y Bac MOXeT ObITh
y>ke HacTpoeH. JIro6oit crioco6 ayreHTudmkanmy no SSH, Kakoil BBl TOJIBKO CMOXKeTe IPUAYMATh,

JOJIKEH pa6OTaTI), €CJIN I10JIb30BATEIb MOJKET IIOJTYUNTD OJOCTYII K KOHCOJIIL.

4.3. Co3maHue oTkpbiToro SSH-kmixroua

Kax 65110 yxe ckaszano, MHorue Git-cepBepbl ICIIONB3YIOT Ay TeHTU(UKALIIO IT0 OTKPBITHIM
SSH-xirouam. [Ins TOro uTo6h! IpeqOCTaBUTh OTKPHITHIN KIIIOU, IT0JIb30BATENb NOJDKEH €ro cre-
HepUpPOBaTh, ECIIN TOJBKO 3TO He OBLIO CHENIaHO paHee. ITOT IPOLECC ITOX0XK BO BCEX OIepariy-
oHHBIX cucremax. CHauasa BaM CTOUT yOeOMTHCS, UTO Y Bac elé Her Kiodya. [lo ymoayaHMio
royb30oBaTeIbcKye SSH-Kioun xpaHaTcsa B Katajore ~/ . ssh aroro nmonb3oBareisd. Bel Moxkere

JIETKO IIPOBEPUTD, €CTH JIN Y BaC KJIIOY, 3a1711191 B 3TOT KAaTaJIOT M IIOCMOTPEB €TI0 COOEPIKIIMOE:
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$ cd ~/.ssh

$ 1s

authorized_keys2 id_dsa known_hosts
config id_dsa.pub

HWiyre mapy ¢aityioB ¢ MMeHaAMI «UTO-HUOYAb» U «UTO-HUOYab.pub», rae «uro-HuMOyap» —
06pruno id_dsa iy id_rsa. ®aitn ¢ pacimpenueM . pub — 3TO Balll OTKPHITHIN KIIF0Y, a BTOPOIL
¢aitn — Bair cekpeTHsIit Kiou. Ecinu y Bac Her aTux ¢aruios (Mim gaxke HeT KaTajora . ssh), BbI
MOJKeTe CO3[aTh IX, 3allyCTUB IporpamMmy ssh-keygen, kotopast BXoguT B coctaB nakera SSH B

cucremax Linux/Mac, a takxke nocrasisiercs B cocraBe MSysGit miis Windows:

$ ssh-keygen

Generating public/private rsa key pair.

Enter file in which to save the key (/Users/schacon/.ssh/id_rsa):
Enter passphrase (empty for no passphrase):

Enter same passphrase again:

Your identification has been saved in /Users/schacon/.ssh/id_rsa.
Your public key has been saved in /Users/schacon/.ssh/id_rsa.pub.
The key fingerprint is:

43:c5:5b:5f:b1:f1:50:43:ad:20:a6:92:6a:1f:9a:3a schacon@agadorlaptop.local

CHauayia He06XOAMMO BBECTH PACIIONIOKEHNE, IS COXpaHeHus Kiroua (. ssh/id_rsa), 3atem
JB&XXIBI BBECTU IIapOJIb, KOTOPBIM BBl MOXKETe OCTaBUTH ITYCTHIM, €CJIVM He XOTUTE ero BBOAUTH

Ka)KHbe/I pa3, Koraa MCII0JIb3y€ETE KII0Y.

Temnepp KakOblil IT0JIb30BATEND NOJLKEH IIOCIATh CBOM OTKPBITHIN KJIIOY BaM UJIM TOMY, KTO
apmuHuctprpyer Git-cepsep (npenmonoskum, uro Baul SSH-cepsep y»xe HacTpoeH Ha paboTy ¢
OTKPBITHIMI KIfouaMu). [IJIst 9TOro MM HYXHO CKOIIMPOBATH BCE CoepKuMoe ¢ariia ¢ paciinpe-

HIUIEM . pUb 1 OTIIPABUTD €T0 I10 SHCKTpOHHOﬁ[ IIo4Te. OTKprTLIf/I KJIIOY BBITJIAONMT KaK-TO TaK:

$ cat ~/.ssh/id_rsa.pub

ssh-rsa AAAAB3NzaClyc2EAAAABIWAAAQEAK1OUpKDHrfHY17SbrmTIpNLTGKOTjom/BWDSU
GP1+nafzlHDTYW7hdI4yZ5ew18JH4JIW9jbhUFrviQzM7x1ELEVf4h91FX5QVkbPppSwgocda3
Pbv7k0dJ/MTyB1WXFCR+HAO3FXRitBgxiX1nKhXpHAZsMcilq8V6R]jsNAQwdsdMFVS1VK/7XA
t3FaoJOAsSNcM1Q9x5+3VOWw68/eIFmb1zuUF1jQJIKprrX88XypNDvjYNby6vw/PbOrwert/En
mZ+AW40ZPnTPI89ZPmVMLuayrD2cE86Z/1i18b+gw3r3+1nKatmIkjn2so1d0@1QraTlMqVSsbx
NrRFi9wrf+M7Q== schacon@agadorlaptop.local

Bosnee mompo6HOe PYKOBOACTBO IO co3maHmio SSH-kiouell Ha pasjiIMyYHBIX CUCTEMax
BBl MOKeTe HailiTu B pykoBoactBe GitHub mo SSH-kimrouam Ha http://github.com/guides/

providing-your-ssh-key.
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4.4. HacTpanBaeM cepBep

[laBaiiTe paccMOTpUM HacTpOIIKy gocTyma 1o SSH Ha cTopoHe cepBepa. B aTom nmpumMepe MbI
6YJIGM JCIIONb30BaTh MeTox authorized_keys mus ayTeHTM(bMKaumm oJib3oBarejieii. MbI mos-
pasyMeBaeM, UTO BBI UCIIONIb3yeTe CTaHAApTHHIN aucTpubyTus Linux tuma Ubuntu. Ina Hauanta

CO3afMM IIOJIb30BaTeNs ‘git’ M Karajor . Ssh [ 9TOro mojab3oBaTess:

$ sudo adduser git
$ su git

$ cd

$ mkdir .ssh

3aTeM HYXHO [00aBUTH OTKPBITHIN SSH-KiIOUW Kakoro-HuOynap paspaborumka B aili
authorized_keys aroro nosnb3oBatens. IIpenrnosnoxum, Bbl yKe IOJTYUMIIN HECKOJIbKO KIoueln
10 3JIEKTPOHHOI IIOUTE 1 COXPAHWIM UX BO BpeMeHHbIe (aitbl. HaltoMHIO, OTKPBIThIE KIIIOUM

BBITVIAOAT BOT TAK:

$ cat /tmp/id_rsa.john.pub

ssh-rsa AAAAB3NzaClyc2EAAAADAQABAAABAQCBOO7N/ww+ouN4gSLKssMxXnBOvVTILGt4L
0jG6rs6hPBO9jOR/T17/x41hJAOF3FRLrP6KYBRSW]2aThGWEHXLMY /52y tK6Ztg3RPKK+4k
Yjh6541NYSNEAZUXz0jTTyAUfrtU3Z5E003C40x0j6HOr fIF1KKIOMAQLMdpGW1GYEIQS9EZ
Sdfd8AcCIicTDWbgLAcU4UpkaX8KyGlLwsNuuGztobF8m72ALC/nLF6JLtPofwFBlgc+myiv
07TCUSBALQ1gMVOFg1I2uPWQOkOWQAHUKEOmMTjy2jctxSDBQ220ymjaNsHT4kgtZg2AYYgPq
dAv8JggJICUvax2T9va5 gsg-keypair

Bs1 mpocro qobasisere nx B cBoii daitn authorized_keys:

$ 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

Teneps BbI MOKeTe CO3[1aTh IIyCTOJ PEIIO3UTOPMIL A1 HIX, 3allyCTUB git init c mapamert-

poM - -bare, UTO MHUIMAIN3UPYET PEO3UTOPUIL 6e3 pabouero KaTajora:

$ cd /opt/git
$ mkdir project.git
$ cd project.git

$ git --bare init

3areM [IxoH, [[)xo3u mian J[3keccuKka MOTYT OTIIPABUTb IIEPBYI0 BEPCUIO CBOETO IIPOEKTa B
3TOT PeNO3UTOPHIL, T0OABUB €ro KaK yOaJE€HHBIN M OTIIPaBMB BETKY. 3aMeTbTe, YTO KTO-TO HOJI-
’KE€H 3aXOIUTh Ha CepBep M CO3[aBaTh I'OJIBIN PEIIO3UTOPNI KaKABINA pas, KOrha BbI XOTUTE JO-

6aBUTH IIPOEKT. HYCTI) gitserver — MM XOCTa CEPBEPA, Ha KOTOPOM BBI CO3JaJIN ITOJIb30BATEIIA
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‘git’ u perrosuropuii. Eciiu oH HaxoquTCs B Ballleil BHy TPEHHEN CETH, BbI MOKeTe HacTpouTb DNS-

3aIlCh OJId gitserver, CChIIAIOIIYIOCA Ha 3TOT CEPBEP, U JICIIOTIb30BATH 3TV KOMAaH/bI:

Ha KomnbloTepe [pKoHa

cd myproject

git init

git add

git commit -m 'initial commit'

git remote add origin git@gitserver:/opt/git/project.git

R A - I T R S

git push origin master

Ter[epb OCTaJIbPHBIC MOT'YT CKJIOHMPOBATDH €TI0 11 OTIIPABJIATH (push) Tyaa M3MEHEHNI TaK K€

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

3TuM crroco6oM Bl MoKeTe ObIcTpo monyuuth Git-cepBep ¢ QOCTYIIOM Ha UTEHMe/3alucCh
IUISL HeOOJIBIIION IPYIIIBI pa3paboTUMKOB.

B kauecTBe HOIOTHMUTEIBHON Mepbl IIPEJOCTOPOKHOCTY BBl MOXKETe OTPAHMYUTD BO3MOXK-
HOCTU TIOJIb30BATENs ‘git’ TOMBKO MelicTBUAMMY, CBA3aHHBIMU ¢ Git‘oM, ¢ TOMOILBIO OrpaHUUEH-
HOIT 0000uKku git-shell, mocrasiasgemoit BMecte ¢ Git’om. Eciiu BBI BeIcTaBUTE €€ B KauecTBe
KOMaHJHOTI'0 MHTepIIpeTaTopa Moyib30BaTess "git’, To 3TOT II0JIh30BaTeb HE CMOXKET ITOIYUNUTh
IOCTYI K OOBIYHOI KOMaHIHOI 000JI0UKe Ha BalieM cepBepe. UToObI €€ MCII0Ib30BaTh, YKAKIUTE
git-shell Bmecro bash mnu csh B xauecTBe KOMaHIHOI 0GOIOUKY HOIB30BATENS. [ 9TOTO BbI

IOJDKHBI OTpeNaKTIpoBaTh ¢aiin /etc/passwd:

$ sudo vim /etc/passwd

B xoHILIe BBI TOKHBI HAITU CTPOKY, IIOXOKYIO Ha 3TYy:

git:x:1000:1000::/home/git:/bin/sh

3amenure /bin/sh Ha /usr/bin/git-shell (umnm samyctute which git-shell, uTo6s1
NIPOBEPUTH, KyJa OH ycTaHOBIEH). OTpeRaKTMpOBaHHAA CTPOKA HOJDKHA BBIMVISAETH CIIEAYIOIM

obpasom:
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git:x:1000:1000::/home/git:/usr/bin/git-shell

Teneps mosp3oBareis ‘git” Moxer ucnonb3oBats SSH-coeqmueHne ToIbKO0 Au1st padorst ¢ Git-
PEIo3NTOPMAMY U He MOXKET 3aiiTI Ha MaIlIyHy. Bl Mo)keTe IOIIPo6OBaTh M YBUAUTE, UTO BXOT

B CIICTEMY OTKJIOHEH:

$ ssh git@gitserver
fatal: What do you think I am? A shell?

Connection to gitserver closed.

4.5. OTKpBITHII JOCTYN

UYro, ecoryt BBI XOTUTE MIMETh aHOHUMHBII OCTYTI K BallleMy IPOeKTy Ha uTeHne? Bo3aMoskHO,
BMECTO pa3MelleHs BHYTPEHHEr0 3aKpBhITOr0 IIPOEKTA, Bbl XOTUTE PA3MECTUTD IIPOEKT C OTKPHI-
TBIM MICXOTHBIM KO0oM. Mitn, MoeT ObITh, Y BaC €CTh aBTOMATI3UPOBAHHBIE CEPBEPHI COOPKIL WK
cepBephbl HEIIPEPBIBHOM MHTETpaly, KOTOpbIE YacTO M3MEHAIOTCSH, M BBl He XOTUTE IIOCTOSHHO
nepereHepupoBaTb SSH-Ki1roun, a BbI IPOCTO XOTUTE OOABUTh AHOHMMHBIN JOCTYII Ha UTEHIIE.

BepositHO, Hanbosee mpocToit CrIocod st HeGOMBIINX KOHQUTYpALil — 3aIlyCTUTh CTATH-
YeCKuit BeO-cepBep, yKa3aB B KauecTBe KOPHEBOI'O KaTajora AJIs JOKYMEHTOB KaTayoT, B KOTOPOM
pacmonoxkens! Bamm Git-perrosuropun, 1 3aeliCTBOBAB IlepexBaTuuK post-update, kKak GpLIO0
IIOKa3aHO B IIEPBOII UACTU ITOI IJ1aBbl. [laBailTe IPOJOIDKUM paboTy € IMpeabIAyIIero mpumepa.
omycTuM, Ballly pero3UTOPIY PACIIONIOXKEHBI B KaTajore /opt/git, u cepep Apache sanyiien
Ha Battreli MaiuuHe. [[oBTOpIOCh, BBI MOJKETE MCII0JIb30BATh JIF000iT BeG-cepBep, HO B KAUeCTBe M-
Mepa MBI IIOKa)KeM HeCKOJIBKO OCHOBHBIX KOH(uUrypaumii Apache, KoTopble IIOKaKyT OCHOBHYIO
UJEIO.

HJ’[H HavdaJjla BaM CJI€AY€T BKIIOUNTD IIEPEXBATUMIK!:

$ cd project.git
$ mv hooks/post-update.sample hooks/post-update

$ chmod a+x hooks/post-update

Ecnu B ncnonbs3yere Bepcuto Git Hibke 1.6, To KOMaHJa MV He Hy)KHa — fqo0aBieHue cyd-
¢duxca .sample k darinam ¢ npuMepaMu IepexBaTUMKOB HAUAIOCh TOJIBKO HEAABHO.

Yro menaer mepexBaTumk post -update? OOBIUHO OH BBITJIIAUT TaK:

$ cat .git/hooks/post-update
#!/bin/sh

exec git-update-server-info
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9To 03HaUaeT, YTO KOTJa BbI OTIIpaBJIgeTe UTO-TO C IIOMOIIbIo git push Ha cepsep mo SSH,
Git OymeT 3aIyckaTh 3Ty KOMaHAY, YTOOBI OOHOBUTH (aiiibl HeOOXOAIMBIe I CKAuMBaHUA 10
HTTP.

3aTeM BBI KOJDKHBI Ko6aBuTh 3anuch VirtualHost B koHduryparmo Bamrero Apache ¢ kopHe-
BBIM KaTaJOroM JOKyMEHTOB B Karajore ¢ Bammmu Git-ipoextamu. 3mech MBI IIOgpa3yMeBaeM,
uro Bam DNS-cepBep HacTpoeH Ha OTCBIIKY *.gitserver Ha Ty MalllMHy, Ha KOTOpPOI BCE 3TO

3aITyIIeHoO:

<VirtualHost *:80>
ServerName git.gitserver
DocumentRoot /opt/git
<Directory /opt/git/>
Order allow, deny
allow from all
</Directory>

</VirtualHost>

Bam Taxxe moHamoburcs ycraHoBuTh Unix-rpyImny i karanora /opt/git B www-data, yto-
©ObI Balll BeG-cepBep IIOIyUMyI JOCTYII Ha UTEHME STUX KaTaloroB, IIOCKOJIBKY (II0 YMOIUAHIIO)

Apache 3anyckaer CGI-crieHapuu OT MMEHY TaKOTO IT0JIb30BaTEs:

$ chgrp -R www-data /opt/git

ITocne nepesanycka Apache BbI JOJDKHBI IIOJIyYUTHh BO3MOXXHOCTh CKJIOHMPOBATD BAIlU pe-

TIO3UTOPUM U3 3TOTO KaTanora ykaseiBasg ux B URL:

$ git clone http://git.gitserver/project.git

Taxum obpa3oM, BbI MOKeTe HacTpouTh AocTymr Ha ureHne o HTTP x nrobomy us Bammx
IIPOEKTOB JJI 3HAUMTEIBHOI'0 KOJIMUeCTBa I10JIb30BaTeell 3a HeCKOJIbKO MUHYT. [Ipyroii mpocToii
CII0CO0 HaTh OTKPBITHIN HeayTeHTU(UIMPY€EMBIIT JOCTYII — MCIO0Ib30BaTh Git-IeMOoH, OTHAKO 3TO
TpebyeT 3amycka Iporiecca JeMoHa. MbI pacCMOTPUM 3TOT BapMaHT B CJIeAyIOlleM pasjese, ecin

BBI IIPEAIIOUNTAETE 3TOT BapMaHT.

4.6. GitWeb

Teneps, korma y Bac eCTb OCHOBHOI TOCTYII Ha UYT€HMeE U 3aIlJICh U JOCTYII TOJIBKO Ha UT€HUE
K BallleMy IIPOEKTY, BEPOSITHO, BBl 3aXOTITe HACTPOUTH MIPOCTOI BebG-Buayanusarop. Git mocras-
ssercst B komiiekTe ¢ CGI-cienapuem, HasbiBatoimmcs GitWeb, KOTOpBIit 0OBIUHO MICIIOTB3yeTCS
U1 aToro. Ber moxkete yBumers GitWeb B meiicTBuM Ha Takux caiitax Kak http://git.kernel.

org (puc. 4-1).
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[publscm / git/git.git / summary

summary | shoriog | log | comenit | comenita! | ree commit 8 searcn:”

description  The core git plumibing
cwner Junio G Hamano

lasa change  Fri, 20 Fob 2009 07:44:07 +0000
VAL gitigt kernel crglpubiscrigitigit gl
hispoltww kil oegipulblscmigitigin git

shortiog

33 hours ago  Junie C Hamano
34 hours ago  Matthisu Moy

34 hours ago Matthieu Moy

34 hours ago Marcel M. Cary

34 hours ago  Johannes Schindedn
34 hewrs age Johannas Sehindalin
2days ago  Tood Zulinger
2daysago  Junio C Hamano
Z2aaysago  Junio C Hamano
2diys agoe  Lars Noschingld
Zdaysago  Jay Solfan
2daysago  Michasl Spang
2days age  Junio C Hamano
2daysago  Marcel M. Cary
2daysago  Gerrit Pape
2daysago  Thomas Rast

Merge branch ‘malnt’ mase
Mare friendly message when locking the index fails. man
Document git blame ~reverse.

gitweb: Hyperlink multiple git hashes on the same commi ...

system_path(): simplify using strip_path_suffix(), ...
Introduce the function strip_path_suffix])
Documentation: Note file formats send-small accepts
Marge branch ‘maint’

tests: fix "export varsval®

fiter-branch -d: Export GIT_DIR sarfler

disalicw providing multiple upstream branches to rebase ...

Skip for diff inds

git=svn: fix parsing of timestamp obtalned from svn
gitweb: Fix warnings with override permitted but no ...
Documentation/git-push: —all, —mirror, —tags can ...
bash completion: only show log ~merge’ If merging

335 wit

SV | CommASH | o | snacanet
s | gomvman® | bos | gragenet
Lomm | ommART | g | AICEROL
£ | oIV | e | S0RCanOt
S | COMMAST | 10 | $1B08%0L
e | A | g | gt
fomey | Qommade | ey | gagehol
ot | CommAS | g | snacanet
£60T | COMmART | 1o | a0t
ey | Qoo | pg | ENACENOL
S | GO | e | snacaten
LR | GOV | 10 | SNS0Rt!
Somm | commAa | e | snacatet
S | CommAsT | o | $nacatet
£ COMmAST | e | 0Nt
ot | gemmaaT | eg | enacenot

Puc. 4.1: Be6-unrepdeiic GitWeb.

Ckor Yakou Pro Git

Ecnn BbI XoTMTE IpoBeputh, Kak GitWeb Oymer BhIrismers muist Bairero Ipoekrta, Git mo-

CTaBJISIETCS C KOMAaHIO IUIst OBICTPOII YCTAHOBKI BPEMEHHOTO 3K3€MILISIPa, €CJIN B Balllell CICTe-

Me €eCTb JIETKOBECHBIIT BeO-cepBep, Takoil kKak 1ighttpd mium webrick. Ha mammnax ¢ Linux’om

lighttpd 4acTo yCTaHOBJIEH, II09TOMY BO3MOYKHO BBl CMOXXETE €r0 3aIlyCTUTh, BHIIIOJHUB git

instaweb B KaTtayore ¢ BalIuM IIpoeKToM. Ecim BbI ucnonbayere Mac, Leopard mocrasisercs

¢ npenycraHoBieHHBIM Ruby, mosromy webrick mosker GbITh siyurinm BeiGopom. UToGsr 3amy-

CTUTh instaweb He ¢ 1igttpd, BB MOXXeTe 3aIIyCTUTh KOMaHy C IapaMeTpoM - -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]

9to 3amycturt cepsep HTTPD Ha mopre 1234 u 3arem 3anycTut Be6-6paysep, OTKpBITBII Ha

3TOII cTpaHuLe. IT0 oueHb npocTo. Koryma BbI 3aKOHUMIIN M XOTUTE OCTAHOBUTH CEPBEpP, BbI MO-

JKeTe 3aIlyCTUTh Ty ’Ke KOMaHIy ¢ ITapaMeTpoM - - stop:

$ git instaweb --httpd=webrick --stop

Ecnn BBI XOTHTe MMeTh IOCTOSHHO pabGoTaomiuil BeG-mHTepdelic Ha cepBepe A CBOell

KOMAaHMBI JUIM [JISI CBOErO IIPOEKTa C OTKPBITHIM KOOOM, BaM Heobxommmo ycraHoButh CGI-

ClieHapuil Ha CBOéM Beb-cepBepe. B Hekoropbix amctpubyrmBax Linux ecth maker gitweb,

KOTOpBIﬁ MO’KHO YCTaHOBUTD, VMICIIOJIb3Y S apt VI yum, TaK 4YTO BBI MOXKETE HOI’IpO6OBaTB CHa-

yajia 3TOT croco6. MbI paccMoTpuM ycraHOBKY GitWeb Bpyunyro ouens 6vicTpo. g Hauama

BaM HY’>KHO IIOJIYUMTh MCXOOHBIN Kox Git’a, ¢ koropeiM mocrasisercss GitWeb, u crenepuposaTs

CGI-crieHapnii 1of; CBOIO CUCTEMY:

$ git clone git://git.kernel.org/pub/scm/git/git.git
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$ cd git/
$ make GITWEB_PROJECTROOT="/opt/git" \
prefix=/usr gitweb

$ sudo cp -Rf gitweb /var/www/

ITomHUTE, UTO BBI MOJKHBI YKa3aTh KOMaHfe, I7le paclojoKeHsl Bamy Git-pero3utopuu ¢
IIOMOILBI0 IIepeMeHHO0T GITWEB_PROJECTROOT. Terneps Hy»XHO HacTpouTh Apache Ha MCIOIB30-

BaHWE 9TOTO0 CUOE€HApMA, JJId Y€TO BbI MOJKETE ,T_IO6aBI/ITI) BI/IpTyaJ'IbeIf/I 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>

IToBTopiock, GitWeb moskeT ObITH ycTaHOBJIEH Ha 106011 BeG-cepBep, coBMectnmbiit ¢ CGL
Ecnu BBI IpeniounTaeTe UCIOIb30BATh UTO-TO APYyToe, HACTPOITKa He JOJKHA CTaTh JJIS Bac IIpo-
omemoii. K 9TOMY MOMEHTY BBI JOJDKHBI IMETh BO3MOKHOCTD 3aiiTi Ha http://gitserver/ gna
IIpOCMOTpaA BallIMX PENO3UTOPUEB OHJANH, a TAaKXXe JICIIOIb30BaTh http://git.gitserver nna

KJIOHMPOBaHMA VI U3BJIEUECHNI NaHHBIX UIA BalllIX PEITIO3UTOPIEB I10 HTTP.

4.7. Gitosis

XpaHeHMe OTKPBITHIX KJIIOUel BcexX IToJIb3oBareiell B authorized_keys mug mpemocrasie-
HJS TOCTyIIa paboTaeT XOpOIIO JINMIIb Ha BpeMs. Korma y Bac coTHHM ITOJIB30BaTelIell, 3TO CKopee
II0XO’Ke Ha IBITKY. BBl MOJLKHBI 3aXOQUTh Ha cepBep KaKABIN pa3, M HeT HUKAKOTO pasrpaHuye-
HVSI TOCTYIIa — BCe IepeulicieHHble B ¢ariie MMEIT JOCTYII Ha UTeHNe U Ha 3aIJCh K KOKIOMY
IIPOEKTY.

Ha sroit cTagum BbI MOXeTe 3aX0TETh OOPATUTHCSI K IIMPOKO ucroas3yemomy 110 mox Ha-
3BaHmeM Gitosis. Gitosis — aTo mpocTo Habop ciieHapues (scripts), KOTOPBIN IIOMOKET BaM yIIPaB-
naThed ¢ daioM authorized_keys u peannsoBaTh IIPOCTOI KOHTPOJIb HOCTyma. [leiicTBUTEIND-
HO MHTEPECHO, YTO J00aBJIeHNe JII0eI ¥ HACTPOIIKa JOCTYIIa JJIs HUX OCYIIEeCTBIIAETCS He Yepes
BeO-mHTepdeiic, a c TOMOIIBIO CIEIMATBHOTO git-pernosuropus. Ber HacTpanBaeTe nHpoOpMaLIIo
B 9TOM IIpOEKTe I, KOT/1a BBl OTIIpaBisgeTe e€ B perro3utopuii, Gitosis, mcxons us Heé, mepeHacTpa-
MBaeT cepBep, YTO KPYTO.

Ycranoska Gitosis’a — He camasi IpocTas 3afiaua, XOTs ¥ He CIIMILIKOM cJIokHas1. [Ipoiie Bcero
JICIIOJIB30BaTh IOJ Hero Linux-cepBep — B HaIlIMX NpuMepax ucionb3yercs cepsep Ubuntu 8.10 B

HavaJIbHOI KOHPUTYypaLIUIL.
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Gitosis’y Hy>KHBI HEKOTOpbIe MHCTPpyMeHTHI A Python’a, Tak uTo 1epBhIM [eJI0M BBI OJIK-

HbI ycraHoBuTh 1t Python’a maker setuptools, koropsrit B Ubuntu HasbiBaercst python-setuptools:

$ apt-get install python-setuptools

3aTeM BBI KIOHUpYyeTe 1 ycTaHaBamuBaeTe Gitosis ¢ TJ1aBHOTO caiiTa IIpoeKTa:

$ git clone git://eagain.net/gitosis.git
$ cd gitosis

$ sudo python setup.py install

9TO YCTAaHOBUT HECKOJIBKO MCIIOJIHsIeMBIX (paitiioB, KoTopsle Gitosis Oymer ncoap30BaTh. 3a-
TeM Gitosis XxoUueT pacIoyIoKUTh CBOY PeIIO3UTOpMI B Katayore /home/git, yro Hemnoxo. Ho BEI
y>Ke YCTaHOBUJIM PEeNo3UTOpMUM B /opt/git, Tak UTO BMECTO IepeHaCTPOMKM BCETO Ha CBETE BHI

caelaeTe CMMBOJIMYECKYIO CChLIKY:

$ 1n -s /opt/git /home/git/repositories

Gitosis Oymer ynpapiasaTh KIHOUYaMU 3a BaC, TaK UTO BBl JHOJUKHBI YHAIUTH TEKyIIUil (ari,
I00aBMTDH KIIIOUN CHOBaA I03XKe U mpenocraButh Gitosis’y ynpasisars ¢aiutom authorized_keys

aBToMartnyeckn. Ceifyac IpocTo ybepure 3ToT ¢ail ¢ JOPOTru:

$ mv /home/git/.ssh/authorized_keys /home/git/.ssh/ak.bak

3aTeM BbI JOJDKHBI BEPHYTH II0JI30BATENIO it €10 KOMaHIHYI0 000JIOUKY, €CIIV BBl MEHSIIN
eé Ha KoMaHAy git-shell. Jlfonu Bcé Tak )Ke He CMOTYT BBIITOJIHNUTD BXOJ, HO [JII Bac 9T0 Oymer

koHTposupoBars Gitosis. FTak, qaBaiiTe moMeHseM 3Ty CTPOKy B (aire ‘/etc/passwd’

git:x:1000:1000::/home/git:/usr/bin/git-shell

o0parHO Ha 3Ty:

git:x:1000:1000::/home/git:/bin/sh

Tenepp camoe Bpems mHUIMann3uposaTsb Gitosis. Croenaere 3TO, BBIIOJIHUB KOMaHOY
gitosis-init co cBOMM IepPCOHAIBHBIM OTKPBITBIM KJIIOUOM. Eciiy Balllero oTKphITOro KiIroya

elllé HeT Ha cepBepe, BaM HY)KHO OyeT CKOIIMPOBAaTh €ro Tyhaa:

96



Ckor Yakou Pro Git Paspen 4.7 Gitosis

$ sudo -H -u git gitosis-init < /tmp/id_dsa.pub
Initialized empty Git repository in /opt/git/gitosis-admin.git/

Reinitialized existing Git repository in /opt/git/gitosis-admin.git/

STO MO3BOJINT ITOJIB30BATENIO C TAKMM KJIIOUOM M3MEHATD INIaBHBI Git-perosnTopuii, KoTo-
phlIil yipaBiser Hactpoiikamu Gitosis’a. 3aTeM BbI JOJDKHBI BPYUHYIO YCTAHOBUTD OUT MCIIOJIHE-

HIS Ha CIieHapuit post-update B HOBOM YIIPaBIISIOLEM PEIIO3UTOPUIL.

$ sudo chmod 755 /opt/git/gitosis-admin.git/hooks/post-update

Bcé rororo. Eciin BbI Bcé HaCTPpOMJIN IIPaBVMJIbHO, BBI MOKETE IIOIIbITATHCA COEAVHITHCA I10
SSH ¢ Bamum CEPBEPOM IIOA TEM IIOJIB30BATEJIEM, MJIA KOTOPOT'O BbI JIO6aBI/IJIM OTKpLITbIﬁI KJIIO4,

UTOOBI VTHNINAIN3NPOBATh Gitosis. Ber AOJIKHBI YBUAETD UTO-TO BPOJE 3TOI0:

$ ssh git@gitserver
PTY allocation request failed on channel 0
fatal: unrecognized command 'gitosis-serve schacon@quaternion'

Connection to gitserver closed.

910 o3Hauvaet, uro Gitosis y3Has Bac, HO He IIyCTWJ, IIOTOMY YTO BBI He IIBITAJIVCH BBIIIOJ-
HUTH HU ofgHy m3 komaHp Git’a. Hy rak maBaiirTe BBITOJHUM HacTosilyio komaHnay Git’a — Bbr

CKJIOHUpYeTe yIpaBidaioluii perosutopuit Gitosis:

# Ha BalleM /I0KaJlbHOM KOoMnbloTepe

$ git clone git@gitserver:gitosis-admin.git

Temeps y Bac ecTb KaTayIor ¢ MMeHeM gitosis-admin, B KOTOpOM €CTb JIBe IJIaBHbIE YaCTU:

$ cd gitosis-admin
$ find
./gitosis.conf
./keydir
./keydir/scott.pub

®daiin gitosis.conf — ¢aitin HacTPOIIKY, KOTOPHIIT MCIIOIb3YETCs, UTOOBI YKa3aTh I10JIh30Ba-
TeJlelt, perro3NTOPUN U IIpaBa qocTyma. B karanore keydir JOJDKHBI XpaHUTHCI OTKPBITHIE KITIOUNL
BCeX IT0JIb30BaTeJell, Y KOTOPBIX €CTh KaKO-IM00 JOCTYII K BAIMM pPENO3UTOpUIM — IIo daii-
Jy Ha nosnb3oBarens. Vimsa daitya B keydir (B mpempiaylieM npumMepe scott.pub) y Bac 6ymer
ormmuarbest — Gitosis Gepér 310 MMs M3 OINICAaHMS B KOHIlE OTKPBITOTO KJII0Ya, KOTOPBIN ObLT

MMIIOPTUPOBAH CLieHapueM gitosis-init.
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Ecnu BeI mocmoTtpurte B ¢aitn gitosis.conf, ram qoipkHa ObITH YKa3aHa TONBKO MHGpOpMa-

LA O IIPOEKTe gitosis-admin, KOTOPBINM BBl TOJIBKO UTO CKJIOHMPOBAJIN:

$ cat gitosis.conf

[gitosis]

[group gitosis-admin]
writable = gitosis-admin

members = scott

ITO MOKA3bIBAET, UTO IOJIH30BATEND ‘SCOtt’ — IOJIb30BATENDb, UBMM OTKPBITHIM KJIIOUOM BBI
yHUIanusuposanu Gitosis — e JMHCTBEHHBIN, KTO MMeeT JOCTYII K IIPOeKTy gitosis-admin.

A remneps masaiiTe 100aBUM HOBBII TIPOEKT. Iob6asbTe HOBYIO CEKIIMIO ¢ Ha3BaHMeM mobile
¥ TIepEeYVICIINTE B Hell BCeX pa3padOoTUMKOB 13 KOMaHbI, 3aHIMAIOIIECss MOOVIIBHBIMY YCTPOII-
CTBaMM, & TAK)Ke IPOEKTHI, K KOTOPBIM 3TUM Pas3paboTuMKaM HY>KHO UMEeTh HOCTyH. [IoCKOIbKY
Scott — moKa UTO eAUMHCTBEHHBIN I10JIb30BaTelb B CIICTEME, JOOABbTE €ro KaK eIHCTBEHHOTO
4JIeHa U COo3[aliTe HOBBIN IPOEKT IIOJ Ha3BaHMeM iphone_project, YTOOBI emy OBLIO C UeM Ha-

yaTh paboTaTh

[group mobile]
writable = iphone_project

members = scott

Korma BbI BHOCKTE M3MeHEHNUsI B IPOEeKT gitosis-admin, BbI JOJDKHBI 3adUKCUPOBATH U3-

MEeHEHUS I OTIIPABUTH UX Ha CepBep, UTOOBI OHM BO3bIMeNU 3(deKT:

$ git commit -am 'add iphone_project and mobile group'
[master]: created 8962da8: '"changed name"
1 files changed, 4 insertions(+), 0 deletions(-)
$ git push
Counting objects: 5, done.
Compressing objects: 100% (2/2), done.
Writing objects: 100% (3/3), 272 bytes, done.
Total 3 (delta 1), reused 0 (delta 0)
To git@gitserver:/opt/git/gitosis-admin.git

fb27aec..8962da8 master -> master

Bbl MokeTe chenaTh CBOI IIEPBBIN push B HOBBIII IIPOEKT iphone_project, m06GaBUB CBOIL
cepBep B KauecTBe YOAIEHHOTO (remote) B JIOKaJIbHYI0 BEPCUIO IIPOEKTA UM BBIIIOIHUB git push.
Bam Gostblire He HY»KHO BpYYHYIO CO3[{aBaTh IOJIbIE PEIIO3UTOPUN Ha CepBepe IS HOBBIX IIPOEK-

ToB — Gitosis co3maér ux cam aBTOMAaTIUECK!, KOTAa BUAUT IePBbIi push:
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$ git remote add origin git@gitserver:iphone_project.git

$ git push origin master

Initialized empty Git repository in /opt/git/iphone_project.git/
Counting objects: 3, done.

Writing objects: 100% (3/3), 230 bytes, done.

Total 3 (delta 0), reused 0 (delta 0)

To git@gitserver:iphone_project.git

* [new branch] master -> master

3ameTbTe, YTO BaM He HY)KHO yKas3bIBaTh IYTh ((PaKTUUECKN, €CIIM BBI 9TO CHEJIAETe, TO OHO
He cpaboTaer), TOJIbKO JBOeTOUNMe U UM IpoekTa — Gitosis HailgéT ero 3a Bac.

Bel xoTuTe paboraTh Hax IIPOEKTOM C BAaIMMM APY3BSIMM, TaK UTO BaM HY)XHO CHOBa
I00aBUTh MX OTKPBIThIe KiIfounm. Ho BMecTo TOro, 4roObl BpyUYHYI0 NOOABIATH MX K Gaitiay
~/.ssh/authorized_keys Ha BaleMm cepBepe, 06aBbTe UX, OAMH (Al Ha KIOY, B KaTaJoT
keydir. To, xkak BbI Ha30BETe KIIOUM, OIPENENNT, KaK Bl OyJeTe CChLIATHCSI HA IIOJb30BaTe-
seit B gitosis.conf. [JaBaiire mo-HOBOMY m06aBUM OTKpBITBIE Kiroum i [xoHa, o3y m

I>keccuKm:

$ cp /tmp/id_rsa.john.pub keydir/john.pub
$ cp /tmp/id_rsa.josie.pub keydir/josie.pub

$ cp /tmp/id_rsa.jessica.pub keydir/jessica.pub

Ter[epb BbI MOJKETE IIO6aBI/ITI: X BCEX B BaIly ‘MO6I/IJIbHyIO’ KOMaHAOYy, uTOOBI OHU MIMEJIN

IOCTYII Ha UT€HNeE U 3anNCch B iphone_project:

[group mobile]
writable = iphone_project

members = scott john josie jessica

ITocse Toro, Kak BBl 3aUKCUpyeTe M OTIPABUTE M3MEHEHNS, BCe UeThIpe I0JIb30BaTens Oy-
IyT IMETh BO3MOKHOCTb UUTATD U IIVCATh B IIPOEKT.
B Gitosis’e Takke ecTh IPOCTOIT KOHTPOJb Hocrymna. Ecim Bbl xotmre, 4To6bl [PKOH MMeI

TOJIBKO JOCTYII Ha UTE€HME K 3TOMY IIPOEKTY, BbI MOJKETE€ BMECTO 3TOTIO CAEIATD:

[group mobile]
writable = iphone_project

members = scott josie jessica
[group mobile_ro]

readonly = iphone_project

members = john
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Teneps [I>koH MOXKeT KIOHMPOBATh IPOEKT U IT0Iy4aTh oO0HOBIeHNA, HO Gitosis He m03Bo-
JIAT €My OTIPABJSITH M3MEHEeHNsT OOpaTHO B IPOEKT. BbI MOKeTe CO3aTh TAKUX TPYIIIT CKOJIBKO
XOTUTe, KKAYIO COMeprKalllyl0 pasHble IIPOEKTHI ¥ I10JIb30BaTeNeil. Bbl TakKe MokeTe yKasaTbh
IpYTyIo IPYIIIY B KauecTBe OJJHOTO M3 I0JIb30BaTeeil (1CIoib3ys @ Kak mpedukc), uToObl aBTo-

MaTuyecKy JoOaBUTh BCEX €€ UJIEeHOB:

[group mobile_committers]

members = scott josie jessica

[group mobile]
writable = iphone_project

members = @mobile_committers

[group mobile_2]
writable = another_iphone_project

members = @mobile_committers john

Ecotu y Bac BO3HUKIIN KaKye-TO IIPOOIeMBL, II0JI€3HBIM MOKeT ObITh 106aBuTh 10glevel=DEBUG
B cexuyy [gitosis]. Eciu BeI moTepanym JOCTYII K OTIIPAaBKe, OTIIPABMB HeBepHYI0 KOHurypa-
L{MI0, BBl MOXKeTe BPYUHYIO ITONpaBUTh (ait /home/git/.gitosis.conf Ha cepBepe — ¢ailr,
n3 xoroporo Gitosis untaer cBoro nadpopmarmo. OTIpaska B IpoekT GepéT ¢aitt gitosis. conf,
KOTOPBIIT BBI TOJIBKO UTO OTIIPABIIIN, ¥ ITIOMeII[aeT ero Tyaa. Ecau BeI oTpemakTupyere aToT aiin

BPYYHYIO, OH OCTaHETCS TaKUM IO CIEAYIOILEN YCIIEIIHOM OTIIPABKM B IIPOEKT gitosis-admin.

4.8. Gitolite

B arom paspmeine mbI BkpaTiie paccmotpuM Gitolite, HayummMcst ero ycraHaBIMBATh U HaCTpa-
uBatb. Gitolite mpemcraBiser co6oil HOMOTHUTEIBHYIO IIPOCIOKY mmoBepx Git’a, obecreunBaro-
ILI[YIO IIMPOKIE BO3MOXKHOCTY II0 YIIpaBJIeHMIO ITpaBaMu gocrymna. Gitolite myis aBropusaryn uc-
noun3yeT sshd mam httpd.

Gitolite maér BO3MOKHOCTH Ha3HAUaTh IIpaBa JOCTYIIA He TOJIBKO MJIS BCETO PEIIO3UTOPIS, HO
VI IS OT/IEJIBHBIX BETOK MJIM MMEH METOK BHYTpPHU JII000r0 pero3utopus. To ecTs BbI MOXeTe yKa-
3aTh, YTO OIpefeIEHHbIe AN (MIN TPYIIILI JIIOAEI) MOTYT OTIpaBaarh (push) onpenenéuusie

«CCBLJIIKI» (BeTKI/I nin MeTKI/I), a OCTaJIbHBIE HET.

4.8.1. YcTaHOBKa

Ycranosuts Gitolite oueHp IpocTo, Jake He YuTas MAYIIYIO C HUM OOLIMPHYIO HOKyMeH-
Taiuo. Bam moHagoOuTCcsa akkayHT Ha cepBepe ¢ KakuM-HuOyas Unix’om. Bam He HysXeH root-
mocryn, eciau Git, Perl m OpenSSH-coemectumbrit SSH-cepBep yxe ycraHoBieHsl. [Janee B mpu-
Mepax MbI Oy[IeM UCIOJIH30BaTh aKKayHT git Ha XocTe ¢ MMeHeM gitserver.

Gitolite HeckoIpKO HeOoObIUeH, [0 KpallHell Mepe, B CpPaBHEHNUU C APYIUM «CepBEPHBIM»
I10 — moctyn ocymectsngercsa mo SSH, u, ciieqoBareabHO, KOKOBIM MTOJNIB30BaTeNIb HAa cepBepe
SIBIISIETCS ITOTeHIMAIbHBIM «gitolite-xocToM». B 9TOM pasmese MbI paCCMOTPUM CaMbIil IIPOCTOM

METOM YCTaHOBKII; IIPO OCTAJIbHBbIE€ METOABI MOKHO IIPOUNTATh B JOKYMEHTALIMIIL.
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[lng Havana, co3maliTe I0JIb30BaTeNd C MMeHeM git Ha CBOEM cepBepe U BOMANUTE B CUCTEMY
07 5TUM IoJIb30BaTeseM. CKOIMPYIiTe CBOI OTKPBITHII K10 (310 it ~/ . ssh/id_rsa. pub,
eCJIM BBl CTEHEPMPOBAIM €ro ¢ IMIOMOIIBI0 IPOCTO Ssh-keygen Ge3 M3MeHeHN IMapaMeTpPOB) CO
CBOEro pabouero KOMIIBIOTEpA U IIepeMMEeHYIITe ero B <Baweums>.pub (B HallleM IpuMepe 3TO

Oymer darr scott.pub). 3aTeM BBIIOIHUTE CIENYIOL[IE KOMAH/IBL:

$ git clone git://github.com/sitaramc/gitolite
$ gitolite/install -1n
# npegnonaraet, 4Tto $HOME/bin cyuwecTByeT M Haxogutcss B $PATH

$ gitolite setup -pk $HOME/scott.pub

ITocreqHaa M3 KOMaHI CO3JACT Ha cepBepe HOBBIN Git-perrosuropmit ¢ mmeHeM gitolite-
admin.

B 3aBepiieHue, BepHUTECh Ha CBOV paboumil KOMIBIOTEp UM BBINOJIHKUTE TaM git clone
git@gitserver:gitolite-admin. U1 Bcé! Gitolite Temeps ycraHOBIIEH Ha CepBepe, a HA Balllell
paboueif CTAaHI[N TeIlePb €CTh HOBBI PEIIO3UTOPUIL, KOTOPBIII HasbIBaeTca gitolite-admin. Ax-
MMHICTPUPOBATD CBOJI yCTaHOBJIeHHBII Gitolite Hy>KHO, BHOCA MI3MEHEHI B 9TOT PEIIO3UTOPIIT

M OTIIpaBJIAS MX Ha CepBep.

4.8.2. I3sMeHeHMe TapaMeTPOB yCTAHOBKI

Xora GpICTpad yCTaHOBKA C IIapaMeTPaMI II0 YMOTUAHMIO IIOJXOMUT I GOTBIINHCTBA JI0-
Tieif, eCTh HeCKOJIBKO CIIOCOO0B M3MEHEHNs IIapaMeTpOB YCTAHOBKM eCJIM BaM 9TO Hy»XHo. Ecin
OITyCTUTb OIILNIO -(, BBI IIOJIYUNUTE IIOAPOOHYI0» YCTAHOBKY C JeTalIbHOI MH(POpPMALMEL O TOM,
YTO IPOVCXOAUT Ha Ka)KHoM Luare. IIoqpoGHBIIT pesKiM TakKe ITO3BOJIAET M3MEHUTh HEKOTOPBIE
ITapaMeTpbI Ha CTOPOHE CepBepa, TaKMe KaK PACIIOIOKEHIE PEIIO3UTOPIEB, C IIOMOILBIO PeJaKTH-
poBaHUS «rc» (paiiia, UCIOIB3yeMOT0 CEPBEPOM. ITOT «IC» (pail COmEPsKUT PasBEPHYTHIE KOM-
MEeHTapHUU TaK, YTOOBI BBI JIETKO CMOIJIN CHeJIaTh JIF00ble M3MEHEHNUA, COXPAHUTD UX ¥ IIPOXOII-
XKUTb. OTOT (ailyl TaKXKe COMEP KUT pasIMUHble HACTPOIIKY, KOTOPbIe BBl MOXKeTe M3MEHNTBD, UTO-

OBl AKTUBUPOBATH MJIN BHIKJIIOUNTH HEKOTOPBIE «IIPOABUHYThIe» (yHKiun Gitolite’a.

4.8.3. Koudurypanuonusrii ¢aiix 1 mpaBuiIa KOHTPOJISI JOCTyIa

Temneps, Korjga ycTaHOBKa 3aBepllleHa, IIepeliiuTe B KIOH peno3utopus gitolite-admin Ha

BalmieM pa6oqu KOMIIBIOTEPE 1 OCMOTPUTECDH, UTOOBI BRISICHUTD UTO K€ BbI IOy UMIIN:

$ cd ~/gitolite-admin/

$ 1s

conf/ keydir/

$ find conf keydir -type f
conf/gitolite.conf
keydir/scott.pub

$ cat conf/gitolite.conf

repo gitolite-admin
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RW+ = scott
repo testing
Rw+ = @all

3ameTbTe, UTO «Scott» (MMs ¢aiina OTKPHITOTO KIJII0Ua, MICIIOIh30BaBIIIeeCs paHee IpPU 3a-
mycke KoMaHAbl gitolite setup) mMeer IpaBa Ha UTEHUE U 3aIVCh B pero3uTopuit gitolite-
admin, a Taxxe (ailyl ¢ OTKPBITBIM KIIOUOM C TAKUM Ke MMeHeM.

o6GaBuTh HOBOTO IOJIH30BATENS IIPOCTO. YTOOKI 106aBUTH MMONb30BaTeNs «alice», BO3bMUTE
€€ K104, IIeperMeHyliTe ero B alice.pub m monoxmure B KaTajaor Keydir KjioHa peno3mTopua
gitolite-admin Ha BameMm KomirbioTepe. Breironnure add, commit, oTIpaBbTe M3MEHEHNS, U
II0JIB30BAaTEJb NOOABIIEH.

Cunrakcuc koHpurypamuonsoro daitra gis Gitolite’a mogpo6HO IpogOKy MEHTIPOBAH, TaK
YTO MBI paCCMOTPUM 3[€Ch TOJIBKO OCHOBHBIE MOMEHTBL.

BbI MOXKeTe CrpyIInmpoBaTh 10Ib30BATENEN YTV PEO3UTOPUN It yo0cTBa. ViMeHa rpymnmn
COBCEM KaK MaKpOCBI; KOT[a BbI UX OIpefesaeTe, Jake HEBAKHO, OIIPENEIITIOT JIM OHM IIPOEKTHI

JUIU II0JIb30BaTEJIENl; 9TO pasinnune gejgaeTcd, TOJIbKO KOTla BbI UCnoibzyeme «MaKpoOC».

@oss_repos = linux perl rakudo git gitolite
@secret_repos = fenestra pear

@admins = scott

@interns = ashok

@engineers = sitaram dilbert wally alice
@staff = @admins @engineers @interns

BbI MoKeTe KOHTPOJIMPOBATH IIpaBa JOCTYyIIa Ha YPOBHE «CCBUIOK» (TO, UTO HAXOMMUTCA B .git/
refs/). B cnemyromem npuMepe cTax€psI (TpyIIna @interns) MOTYT OTIPABIATH (push) ToNbKO Bet-
Ky «int». MIrmxeHepsI (TpyIIia @engineers) MOTYT OTIIPABIIAT JII00YI0 BETKY, UbE MM HAUIHAETCS
C «eng-», a TAK)Ke METKY, HAUMHAIOIIIECS C «IC» U 3aTeM cofiepKarye Iudpbl. AIMUHUCTPATO-

p&I (rpynmna @admins) MOTYT feJIaTh BCE C JIIOOBIMI CCHUIKAMM (B TOM UNCJIE OTKATHIBATH Ha3am).

repo @oss_repos

RW int$ = @interns
RW eng- = @engineers
RW refs/tags/rc[0-9] = @engineers
RW+ = @admins

BripaskeHue mocie RW miiu RW+ — 3T0 peryJisipHOe BhIpakeHue (regex), ¢ KOTOPBIM COITOCTaB-
sstercst uMs orpasisemoit cepuiku (ref). Iloaromy Mbl HassiBaeM ero «refex»! Koneuno, «refex»
MOJKET OBITH FOpasmo GoJiee CIOXKHBIM, UeM IIOKA3aHO 3/1eCh, TAK UTO He IepeyCepACTBYIiTe ¢ HUI-

MM, €CJIN BbI HE OUE€HDb XOPOIIO 3HAKOMBI C PETYJIAPHBIMYU BbIPAXKEHMAMU Perl.
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K Tomy e, kKak BBI y2Ke, HaBepHOe, foragaiuck, Gitolite 1 yno6crBa nommcsIBaeT B Hauae
perynasapHoro BelpakeHus refs/heads/, ecan oHo He HaunHaercd ¢ refs/.

Ba)xHOI1 0COOEHHOCTBIO CMHTAKCUCA KOHDUTYPAIIOHHOTO (ailia ABIZeTcA TO, UTO BCe IIpa-
BIJIA I PEIIO3UTOPMA He 0043aTeJIbHO NOJIKHBI HAXOMUTBCA B OQHOM MecTe. Bbl MoxxeTe mep-
XKaTh Bce OOIIMe BeIM BMecCTe, KaK, HallpuMep, IpaBuiIa JJII BCeX 0SS_repos BEIIIe, a IIOTOM

IIO6aBI/ITI) YTOUHAIOIINE IIPpaBUJIa AJII OTAEJIbHBIX CIIYyUYa€B CIIENYIOIINM o6pa30M:

repo gitolite

RW+ = sitaram

9ro mpaBmio 6ymer qoOaBiIeHO K Habopy MpaBwiI AJII pernosuropus gitolite.

B maHHBIT MOMEHT BbI, BO3MOXXHO, 3aaérech BorrpocoM: «Kakum o6pasom mpaBmiia KOHTpPO-
JI JOCTyIIa IIPUMEHSIOTCA Ha CaMOM JieJle?» — TaK YTO AaBaliTe BKpaTIle paCCMOTPUM 3TO.

B Gitolite’e ecTs qBa ypoBHS KOHTpOIIA HocTymna. [lepBolit — Ha ypOBHE PEIIO3UTOPNS; €CIIU Y
Bac ecTh JOCTYI Ha UTeHue (VUM 3aIlVCh) K 170601 CCBUIKE B PETIO3UTOPNI, TO ¥ BaC €CTh HOCTYII
Ha YTeHMe (VI 3aM1Ch) K 9TOMY PENO3UTOPMIO.

BTopoit ypoBeHb IPUMEHIM TOJIBKO K JOCTYITY Ha 3aIICh ¥ OCYIIeCTBIIAETCS IT0 BeTKaM I
MeTKaM BHYTPU pero3uTopus. VIMs 1o1p30BaTes, 3alpalinBaeMblil ypoBeHs gocryma (W nii +)
M MMS CCBUIKM, KOTOpas 6yaer oOHOBIIeHa, M3BeCcTHEL. [IpaBiuia KoCTyIIa IPOBEPSIOTCSI B IOPS-
Ke VX MOSIBJIEHVS B KOHQUryparmoHHoM ¢ariie, B IOMCKaX COBIAXEHNI IS 9TO KOMOMHAIN
(HO TIOMHMUTE, YTO MM CCBUIKY COIIOCTABJISIETCS C PETYJISIPHBIM BbIpa)KeHNEM, a He IIPOCTO CTPO-
koi1). Ecin coBnanenme HaiineHo, ornpaska (push) mpoxonpnr ycmenrso. Ilpu Heymausom ucxone

OCTYII 3alIpelaeTcs.

4.8.4. IIpoagBUHYTHIN KOHTPOJIb JOCTYIIA € 3aIPeIAIOIMIMI IIPaBUJIaAMI

o cux mop y Hac 6bUIM TOJIBKO IIpaBa Buaa R, RW, mim RW+. OxHaxo, B Gitolite’e ects nqpyrue
mpaBa JOCTYyIIa: - 03HAYAIOLINI «3aIPETUTH». ITO AT ropasmo GoJIblile BO3MOXXHOCTE B3aMeH
GOoJIBLIIENT CIIOKHOCTY, TaK KaK Telleph OTCYTCTBYIE pa3pellaolero IpaBuiia — He eOUHCMEeHHbLl
BapMaHT, IPY KOTOPOM I10JI30BATENI0 MOKET OBITh OTKa3aHO B JOCTYIIE, TaK UTO NOPSI0OK NPAsUs
menepv umeem 3HaueHue!

[Ipennonoxmum, B OIMCAHHOI BBILIIE CUTYAIllMY MBI XOTUM, YTOGBI MHKEHEPHI MOIJIN OTKa-

TUTH Hasa[qg mo6y10 BETKY, Kpome master m integ. Bort kak sTo cmenarth:

RW master integ = @engineers
- master integ = @engineers
RwW+ = @engineers

CHOBa, BBI IIPOCTO MAETE II0 IIpaBIUJIaM CBepXy BHU3, IIOKAa He HATKHETECh HA COOTBETCTBY-
oll[ee BallleMy peXXUMy HOCTyIa iy Ha 3amper. HeorkareiBaromit push B master mim integ
paspelriaercst epBbIM npaBuiioM. OTKaThIBAIOLINII push IJIst 9TMX CCBIJIOK HE COOTBETCTBYET IIep-
BOMY IIpaBILLY, IEPEXOINUT KO BTOPOMY U II03TOMY 3arperaercs. JIro6oi1 push (oTkaTsIBaroIumit
VUIM HEOTKATBIBAIOIINIL) [0 CChLIKAM, OTJIMUHBIM OT master u integ, He COBHAMET C TIepBBIMI

ABYMd IIpaBUJIaMU, a TPETHE IIPABIUJIO €I0 pa3peIIaeT.
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4.8.5. Orpannuenne push’eit Ha ocHOBe U3MeHEHHBIX (PAILIOB

Bro6GaBok K OrpaHNUEHNIO BETOK, B KOTOPBIE ITOJIb30BATENI0 MOXXHO OTIIPABIATH M3MeHe-
HVISI, BBI MOYKETe TaK)Ke OTpaHMUNTh (pailyibl, KOTOpbIe OH MOXKeT Tporarsk. Hanpumep, BO3MOXHO,
Makefile (vnn kakas-to gpyras mporpaMma) He IIpeJHa3HAUeH I I3MEHEHUS KeM yTOTHO, TaK
KaK MHOTME BEIV 3aBUCIT OT HETO VUIM CIIOMAIOTCS, eCIM M3MEeHEeHUs He OYAyT CHelaHbl npa-

sunvHo. Bel Moxere ckasaThb Gitolite’y:

repo foo

RW = @junior_devs @senior_devs

- VREF/NAME/Makefile =  @junior_devs

Crour mpenocrepeub Tex, KTO I10JIb30BaJICs cTapbiMu Bepcusimu Gitolite’a, o Tom, uto B HO-
BBIX BEpPCUAX ITOBeeHMe 3ToN QyHKIMM ObUI0 CHIbHO u3MeHeHo. [logpoGHee 06 3TUX M3MeHe-

HYIAX MOJXHO y3HaTh B pyKOBOJCTBE II0O MUTpallNIN.

4.8.6. IlepconanbHble BETKN

Gitolite Taxe MMeeT cpefCTBO, KOTOPOe Ha3bIBAETCH «II€PCOHAIBHBIE BETKM» (WM Hake
«IIePCOHATIBHOE IIPOCTPAHCTBO MMEH BETOK»), KOTOPOE MOXKET ObITh BeChbMa IIOJIE3HBIM B KOp-
IIOPaTMBHBIX CpPeHax.

Ouens yacto o6MeH KoxoM B Mupe Git’a IpoucXoquT uepes 3ampockl «IIoXKanyiicra, 3abepu-
te (pull)». B KopropaTMBHBIX cpefaX, OJHAKO, HeayTeHTU(PNMIMPOBAHHBIN JOCTYII IIOJ CTPOTUM
3aIlpeToM, 1 pabouasi CTAaHLVS pa3paboTUMKa He MOXKET BBIIIOJHUTH ayTeHTUuKanmio. Tak uro
BBI BBIHY’KIECHBI OTIPaBUTH (push) paboTy Ha LeHTpaIbHBII cepBep U IMOIPOCUTh KOTrO-HUOY b
3abparts (pull) e€ orTypma.

9T0 0GBIYHO BBI3BIBAET TAKOJI XKe OeCIIOPsANOK C MMEeHaMIU BEeTOK, UTO I B LIEHTPAIN30BAHHBIX
CKB, mrtoc HacTpoliKa IIpaB DOCTYIIA IJIF 9TOTO CTAHOBUTCH e3KeJHEeBHOII 0043aHHOCTHIO aIMITHA.

Gitolite 103BoJIET OTIPERENNTD «IIEPCOHATBHBIIN» WM «pabounii» npedurc IpocTpaHCcTBa
MMEH [JII KOKIOro paspaboTunka (Hampumep, refs/personal/<devname>/*); mogpobHoe omu-

caHUe 3TON Q)YHKHMOHHJIBHOCTI/I €CTb B NOKYMEHTAL M.

4.8.7. «111aG10HHBIE» PETIO3NTOPUN

Gitolite mo3BOJIsIET YKa3BIBATh PEIIO3UTOPUN C TIOMOIIBIO [IA0JOHOB (Ha CAaMOM JIeJle pery-
JIpHBIX BhIpakeHuit Perl’a), takux kak, Hammpumep, assignments/s[0-9][0-9]/a[0-9][0-9].
9T0 1M03BOJISIET Ha3HAUATH HOBBII PEXUM HocTyIia (C), KOTOPBIIL IT03BOJISIET IIOJIB30BATENSIM CO-
3[1aBaTh PEIIO3UTOPUY HA OCHOBE MONOOHBIX IABJIOHOB, aBTOMATIUECKY HA3HAUAET BIAENIbLEM
[10JIB30BAaTENs, KOTOPBIN CO3JaJl PEIIO3UTOPNIL, TI03BOJIIET €My pa3jaBaTth R 1 RW mpaBa Apyrum

II0JIB30BaTEJIAM U T.II.

4.8.8. [Ipyrue pyHKIIMU

MbI 3aKOHUYUM 3TO OOCY’K[A€HMe PacCMOTpeHMeM IOAOOpKM APYrux (QyHKIMIL, BCe OHU U

MHOTIM€ OpYyTY€ OIIMICAHbI B MeJTbUaNIIIX HOJIpO6HOCT9{X B IOKYMEHTal M.
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Jloruposaume: Gitolite peructpupyer Bce ycrelnble aeitcTBus. Ecim BbI HECKOJIBKO JIer-
KOMBICJIEHHO pasfajiy JIOOIM IIpaBa Ha OTKaThIBaHUe M3MeHeHU (RW+) 1 KTo-To cHéC master,
Jor-(ailul criacéT BaM >KM3HB, M BbI JIETKO U OBICTPO Halifére nmotepsaHHbI SHA.

VBemomirenne o mpasax mocryma: [[pyras yno6Has GyHKIMA MPOABIAETCA B MOMEHT, KO-
rfa BBI IIPOCTO IpoBepsieTe U 3axoaute 1o ssh Ha cepsep. Gitolite mokaseIBaeT, K KaKIM peIosu-

TOPUAM y BaC €CTb OOCTYII M KaKOTO THUIIa JOCTYII MOJKET OBITH IIOJTYUY€H. Bor IIpuMmep:

hello scott, this is git@git running gitolite3 v3.01-18-9g9609868 on git 1.7.4.4

anu-wsd
entrans
git-notes
gitolite
gitolite-admin

indic_web_input

o v B v B s B v B v B v

shreelipi_converter

HemerupoBanmne: IIpy nelicTBUTENBHO OOJBIINX YCTAHOBKAaX BBI MOJKeTe IEJIeTMPOBAThb
OTBETCTBEHHOCTD 3a IPYIIIBI PEIIO3UTOPUEB Pa3IMYHBIM JIONIM, KOTOpBIe OYIyT He3aBUCHUMO
YIpaBIATh 3TUMM YACTIMU. ITO yMeHbIIaeT Harpy3Ky Ha IVIaBHOTO afiMIHA M [eJlaeT ero He
TaKUM KPUTUUHBIM 3JIEMEHTOM.

3epkanupoBaHnue: Gitolite MoXeT TOMOYb BaM ITOAEP>KMBATh HECKOJIBKO 3epPKaJl, I JIETKO

TIEPEKII0YaThCI MEXIY HIUMU, €CJIVI OCHOBHOII cepBep yIaueT.

4.9. Git-nemMoH

s ny6amnyHOTO HeayTeHTUUIIMPOBAHHOTO JOCTYIla Ha UTEHUE K BAIMM IIPOEKTaM BbI
MOJKeTe 3aXOTeThb IIPOJABUHYThCA Aaiblie, yeM Iportokon HTTP, u HauaTte mcrnonb3oBarh Git-
nporoko. [taBHas nprunHaa — cKopocTh. Git-IipoToKos ropasmo 3¢ deKTUBHEE U II03TOMY OBICT-
pee yem HTTP, mosToMy, MCIIOSIb3Y4 €T0, BBl MOXKeTe COKOHOMUTD BAIIIMIM II0JIb30BaTEIIM BpeM4.

IToBTOpMMCS, 3TO IJIs JOCTYIIA TOJIBKO Ha UTeHMe Oe3 ayTeHTnukanumn. Eciu BbI 3anycTu-
Te ero Ha cepBepe He 3a CeTeBbIM 9KPAHOM, OH JOJDKEH JMCIIOIb30BATHCS TOJIBKO IJISI IIPOEKTOB,
KOTOpbIe IIyOIMYHO BUAHBI BHellIHeMy Mupy. Ecnu cepBep, Ha KOTOPOM BBI €ro 3aIlycKaeTe, Ha-
XOIUTCS 32 BAIIIIM CEeTeBBIM SKPaHOM, BBl MOXKETe MCIIOJIB30BATh €ro I IIPOEKTOB, K KOTOPBIM
60JIBIIIOE UIICIIO JIIOMEl MM KOMIIBIOTEPOB (CepBEpOB HENPEPhIBHOM MHTETpaly Wiy COOpKIL)
IOJDKHO MMEeTh JOCTYII TOJBKO Ha UTEHIE, I eCJIV Bbl He XOTUTE MUt K)KI0r0 13 HUX 3aBOAUTH
SSH-xmrou.

B mo60M ciayuae, Git-IIpOTOKOT OTHOCUTEIBHO IIPOCTO HACTPOUTH. YIIPOIIEHHO, BAM HY)KHO

3aIlyCTUTDh CIIEAYIOIIY0 KOMaHOy B JIEMOHI/ISI/[pOBaHHOf/I (1)0pMe:

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

--reuseaddr IO3BOJUT cepBepy Iepe3allyCTUTECSI 0e3 OKMIOAHMUsS MCTEeUEeHNs CTaphIX ITOA-

KIIOUeHUI, - -base-path M03BONNT JIOASIM He yKa3bIBaTh IOJHBIN IIyTh, YTOOBI CKIIOHMPOBATh
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IIPOEKT, a ITyTh Ha KoHIle ropopuT Git-IeMoHy, Ile MCKaTh 3KCIIOPTUpYyeMble perosutopuu. Ecin
y Bac 3allyllleH CeTeBOJ 3KpaH, BBl JOJDKHBI IIPOKOJIOTh B HEM IBIPOUKY, OTKDBIB IIOPT 9418 Ha
MallllHe, Ha KOTOPOJ 3TO BCE 3aIlyILIEHO.

Br1 MOXeTe MeMOHM3MPOBATh 3TOT MPOLECC HECKONBKIMIU ITyTAMM, B 3aBMCHMMOCTH OT OIle-

paumonHoit cucreMsl. Ha mammue ¢ Ubuntu ncnosne3syiite Upstart-crienapmit. Mitak, B aToM daitie

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

IIOMECTUTE TAKON CLIeHAPMIL:

start on startup

stop on shutdown

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

respawn

ITo coobpaskeHusIM 6e30IaCHOCTY KpaliHe IPUBETCTBYETCS, €CJIN BbI OyeTe 3aI1yCcKaTh 9TOTO
JIeMOHA KaK IT0JIb30BaTelIsl C IpaBaMM TOJBKO Ha UTE€HME Ha PEIlO3UTOPUN — BBI JIETKO MOXKETe
CHeJIaTh 9TO, CO3JaB I10JIb30BaTeNs ‘git-ro’ U 3aIIyCTUB 9TOr0 AeMOHA U3-T101 Hero. [[JIs IIpOCTOTHI
MBI 3aIIyCTIM €r0 OT TOTO K€ IOJIb30oBaTeNs ‘git’, oT Koroporo 3amyuie Gitosis.

Korpma BeI nmepesanycrute Mammyy, Git-IeMOH 3aIyCTITCS aBTOMATIUECKY, Y BO3POAUTC,
ecJIM BAPYT 3aBepIInNTCsa. UTOOBI 3aIIyCTUTD ero 6e3 Iepe3arpy3Ky MalllMHbI, BBIIIOJIHUTE CIeTy-

IolLee:

initctl start local-git-daemon

Ha ppyrmx cmcremax BbI MOK€Te€ MCIIONb30BaTh Xinetd, clleHapmii Ballel CHUCTEMBI
sysvinit, miam 4ro-TO Apyroe — riaBHOE, YTOOBI BBI MOITIM 3Ty KOMaHMYy KaK-IM0O0 NeMOHM3MN-
poBaTh U Iepe3anycKaTh B CIydae 3aBepIIeHIs.

3aTeM, BBl JOJDKHBI YKa3aTh Gitosis-cepBepy, K KaKiM pPEeIIO3UTOPUAM IIPeJOCTaBUTh Hea-
yTeHTUQUUMPOBAHHBIN HocTyIl uepes Git-cepBep. Ecim BBl [06aBUIN IO CeKIUU I KOKIOTO
penosuTopus, BbI MOKeTe yKasaTh, I3 Kakux u3 Hux Git-meMony mossosieHo unTath. Ecim BbI
XOTHUTe IIPEeJOCTaBUTh KOCTYII uepes Git-mporokoi k iphone_project, no6aBbTe 9T0 B KOHeI] Ba-

urero ¢aitya gitosis.conf:

[repo iphone_project]

daemon = yes
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Korpa aro 3adukcupoBaHO U OTIIPABJIEHO, BALLI 3AITyIIIEHHBII EMOH 0JDKEH HAUaTh 06CITy-
JKUBATh 3aIIPOCHI K IIPOEKTY OT BCEX, Y KOTO €CTh JOCTYII K MOpTy 9418 Ha BallieM cepBepe.
Ecnn BBI pemniny He ncnoiab3oBaTh Gitosis, HO XoTuTe ycTaHOBUTH Git-eMOH, BbI JOKHBI

BBIIIOJIHUTD CJIEAYIOIllee B K&KIOM IIpOeKTe, KOTOPBIN NOJDKeH o0cyxuBaTbes Git-nemoHOM:

$ cd /path/to/project.git

$ touch git-daemon-export-ok

Hanmrune storo daitna ckaxer Git’y, 4To MOXKHO 06CITy>KIBATh 3TOT IIPOEKT Oe3 ayTeHTU M-
KaIUm.
Gitosis Tax)ke MOXKeT KOHTPOJIMPOBAaTh, KaKlie IIPOEKThI Oy et mokassiBats GitWeb. Bam Hyx-

HO K00aBUTH UTO-TO BPOJe 3TOro B daiin /etc/gitweb.conf:

$projects_list = "/home/git/gitosis/projects.list";
$projectroot = "/home/git/repositories";
$export_ok = "git-daemon-export-ok";

@git_base_url_list = ('git://gitserver');

Bbl MoOKeTe KOHTpOIMpPOBaTh, Kakue npoektbl GitWeb Gyner mo3BossaTh IpocMaTpuBaTh
I10JIb30BATENSIM, JOOABJIASI VMM yAAISSI IIYHKT HACTPOJKY gitweb B koHpUrypanumonsHom daiiie
Gitosis’a. Hanmpumep, ecim Bbl xoture, uro0sl iphone_project mpocmarpmBancs B GitWeb,

crenaiire, UTOOBI CEKLMA HACTPOEK Irepo BBITJIAAENA CIIEAYIOIIM 06pasoM:

[repo iphone_project]
daemon = yes

gitweb = yes

Teneps, eciu BbI 3apuKcupyeTe u otrpaBute naMmeHenus, GitWeb aBromarmuecku HauHET

IIOKa3bIBATh BAlll IIPOCKT AJISI iphone.

4.10. Git-xocTHHT

Ecny BbI He XOTHTE CBA3BIBATHCS CO BCEil paboTOIl 0 ycTaHOBKe cobcTBeHHOTO Git-cepBepa,
y Bac eCTh HECKOJIBKO BapMaHTOB pa3MellleHus Bainx Git-IIpoekToB Ha BHEIITHUX CIIELMAIbHBIX
XOCTHMHT caiiTax. 9TO IPegOoCTaBiIsIeT MHOXKECTBO IIPEMMYIIIECTB: Ha XOCTIHT caiiTe 00BIUHO OBICT-
PO HaCTPOUTD U 3aIIyCTUTh IIPOEKT M HET HMKAaKOI'0 MOHMTOPMHTA MJIN IIOAAEPKKI cepBepa. [lake
€CJIM BbI yCTAHOBMIIN U 3aITyCTIIN CBOJI COOCTBEHHBIN BHYTPEHHMUII CepBep, BbI MOXKETE 3aX0TeTh
JCITOJIb30BATh MTyOIMUHBIN XOCTUHT CAiIT [JIS BAIllEr0 OTKPHITOTO KOJa — OOBIYHO COOBIIECTBY
OTKPBITOTO KOZa Tak OyZeT MpoIle BaC HAITY U IIOMOYb.

B Hamm nHM y Bac eCTh OTpOMHOE KOJIMUECTBO BapMaHTOB XOCTMHTIA Ha BbIOOp, BCe CO CBO-
VIMI IIpeMMYILIecTBaMM U HeJOCTaTKaMI. AKTYaJIbHBI CIIMCOK MOKHO HalITM Ha ciedyloliell

CTpaHMUILE:
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http://en.wikipedia.org/wiki/Git_(software)#Source_code_hosting

IToCKONBbKY MBI HE MOXKEM PACCMOTPETH UX BCE, U ITOCKOJIBKY 51 paboTaro Ha OJMH U3 HUX, MBI
B 9TOM pasielie pacCCMOTPUM IIPOIIECC CO3AaHMS YUETHOI 3anmcy ¥ HOBOro npoekra Ha GitHub’e.
9TO JacT BaM IIpefCcTaBiIeHle O BOBJIEUEHHBIX B HETO BelllaX.

GitHub — xpymHeimmii Ha CETORHAIIHMIT J€Hb CAIT, IpegoCcTaBIsoIil Git-XoCTUHT [
IIPOEKTOB C OTKPBITBIM MICXOTHBIM KOJIOM, a TAK)Ke OOUH I3 HEMHOTHX, IIPeJOCTaBJIAIOIIIX OXHO-
BpEMEHHO U IIyOIMUHBIN, I IPUBATHBII XOCTIHT, TAK UTO BHI MOKETE XPAHUTH Balll OTKPBITHII U
KOMMepUeCKUit KO B ogHoM Mecrte. Ha camom nesne, Mb1 ncrronb3oBanu GitHub, 4To6b1 3aKpbITO

COBMECTHO IIMICATb 3TY KHUTY (HpI/IM IIepeBOAUMKA: VI OTKPBITO IIEPEBOANTD ITOCIIE eé I/ISHaHI/IfI).

4.10.1. GitHub

GitHub HeMHOro0 OTIMUaETCS OT APYTUX XOCTIHIOB KOJA CIIOCOO0M IPYIIIIMPOBKI IIPOEKTOB.
Bmecro Toro, uto6s1 6path 3a ocHOBY mpoekTsl, GitHub opmentnpyercs Ha monp3oBareneit. 9to
3HA4NT, UTO €CJIM A pPa3Melllaro CBOJ IIPOEKT grit Ha GitHub’e, BbI He HalméTe ero B github.com/
grit, o 6ymer B github.com/schacon/grit. 3gech HeT HMKAKOJ KAHOHMYECKOI BEPCUM IIPO-
€KTa, UTO II03BOJIIET IIPOEKTaM OECIIPENSITCTBEHHO IIEPEXONUTH OT OJHOTO I0JIb30BATEN K APY-
oMy, eCJIV HauaJIbHBbIN aBTOP 3a6pOCIIT IIPOEKT.

GitHub — aro xomMMepueckast KOMITaHMs, KOTOpasl B3MMaeT ILJIaTy € YUETHBIX 3aIlVCelt, IC-
MONIB3YIOLIMX IIPUBATHBIE PEMO3UTOPUI, HO JIF000I MOKET XOTh Ceifuac MOJyUnTh OeCIUIaTHYIo
YUETHYIO 3aIIMCh U PA3MECTUTH CKOJIBKO €My YTOAHO OTKPBIThIX IIPOEKTOB. MBI OBICTPO paccMoT-

PUM, KaK 3TO O€JIa€TCd.

4.10.2. HacTpoiika yu4éTHO 3anmcu

IlepBoe, UTO BaM HY’KHO CH€JaTh, 3TO HACTPOUTD YUETHYIO 3aIMCh. Ecy BBI moceTuTe cTpa-
uuny Plans & Pricing mo agpecy http://github.com/plans u Haxkmére Ha KHONKy «Create a

free account» (cM. pucyHOK 4.2), BbI ITONIaéTe Ha CTPAHNIY PETMCTPALIVIL.

githuh (G ) Home  Prigingand Signup  Aeposiores  Blog Lo

30AL COORMG

Choose the plan that's right for you.

Paid plans are biled monthiy and can be upgradedidowngraded/terminated at any Sme without penalty.

Open Source
Free! Sign Up

Unlimited Public Reposiories
Unlimited Public Collaborators:

300 MB' Disk Space

Puc. 4.2: Crpannna rapudusix mwiaHos Ha GitHub’e.

3meck BBl JOJDKHBI BHIOpPATh MMs I10JIH30BATENsI, KOTOPOE elllé He 3aHITO B CUCTeMe, BBECTH
aJIpec 3JIEKTPOHHOI IOYTHI, KOTOPBIiT OyIEeT COIMOCTABJIEH AKKAYHTY, U Mapoib (cM. puc. 4.3).

Ecny ecTb BO3MOKHOCTB, Ceifuac TaKkxe caMoe BpeMs JOOaBUTh CBOIL OTKPBITHI SSH-KiIrou.
Mger paccMoTpenu, Kak cO3JaTh KIIOU, paHee, B pasfeie «Cosmanue oTkpeiToro SSH-kmrouax.
BosbpMmure comepK1Moe OTKPBITOrO KJII04a M3 CBOEN Iaphbl U BCTaBbTE B IOJIe IJI BBOAA OTKPBI-
toro SSH-xmoua. Cebinka «explain ssh keys» HammpaBuT Bac K IOIpOOHBIM MHCTPYKIMSIM O TOM,
KakK 3TO C/IeJIaTh Ha BCeX OCHOBHBIX OIlepallMOHHBIX cucTeMax. HaxxaTue Ha KHomky «I agree, sign

me up» OTKPOeT MHCTPYMEHTAIbHYIO [TaHeJb Balllero HOBOTO IT0JIb30BaTels (CM. puC. 4.4).

108


http://en.wikipedia.org/wiki/Git_(software)#Source_code_hosting
http://github.com/plans

Ckor Yakou Pro Git

Sign up

Linbename

Cantirm Passwoed

W tigring uD for e free plan. B you huve By eSO
pleasy o o

By signing up, You 910 ko the Tor
ard Aotund polcies.

—
Vagree, van et

Puc. 4.3: CTpanuiia perucrpanuu moiab3osareys Ha GitHub’e.

githl.lb r (T nestinguser
SO CO0MNG [
News Feed & Yo

ur Repositories (oo o new one
881 putiéc | private | sources | fork

Tt Welcome to Gittiub! What's next?

Puc. 4.4: UnctpymeHTanbHasa naneab Ha GitHub’e.

Paspmenx 4.10 Git-xocTuHr

ITocne aToro BBI MOKeTe co3oaThb HOBBI peHOSI/ITOpI/If/I.

4.10.3. Co3gaHMe HOBOTO PeNO3UTOPUS

Haunure ¢ Haxkatusa Ha «New repository» pagom c pasgenom «Your Repositories» Ha cTpa-

HUILE MHCprMeHTaJILHOIZ[ naHeau. Bor IomajeTre K (bopMe JJIg CO3aHMd HOBOI'O PEIIO3NUTOPUA

(cm. puc. 4.5).

Create a New Repository
Nty Pep ihuch Push local git repo.
NOTE: If you intend % push & copy of a repositony that is sineady hosted on GitHub, hen you should fork & instead.
Project Name
iphone_project

Description

iphone project for our mobie group

(" Create Repenitory )

Puc. 4.5: Cosganue HoBoro penosutropusa Ha GitHub’e.

EnuHcTBEHHOE, UTO BaM 0013aTENILHO HYKHO CEJIaTh, 9TO YKa3aTh MM IIPOEKTa, HO BbI TaK-

JKe MoykeTe no6aBuTh 1 onmcanue. Korna cnenaere ato, Haxxmure Ha KHONIKY «Create Repository».
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Temneps y Bac ecTb HOBBIIT pertosuTopuit Ha GitHub’e (cm. puc. 4.6).

github e =

or / iphone_project (- em wrmatch o) (@&

iphone project for our mobde group g
ok I 08 gt

Puc. 4.6: 3arnaBuas nadopmanus npoexra GitHub.

ITockonbKy y Bac errié Het koaa, GitHub mokaker BaM MHCTPYKLNIO, KaK CO3[IaTh COBEPILIEHHO
HOBBIII IIPOEKT, OTIIPABUTD CYII[ECTBYIOILMII VI MMIIOPTUPOBATDH IIPOEKT M3 IIYOIMYHOTO Pero-

sutopust Subversion (cm. puc. 4.7).

Global setup:
Download and install Git
git config --global user.email testgithub.com

Next steps:
mikdir iphone_project
cd iphone_project
git init
touch README
git add README
git commit -m 'first commit'
git remote add origin gitBgithub.com:testinguser/iphone_project.git
git push origin master

Existing Git Repo?
cd existing_git_repo
git remote add origin gitBgithub.com:testinguser/iphone_project.git
git push origin master

Importing a SVN Repo?

ick here

‘re done:

Whi

Puc. 4.7: UHCTpYKIMH AJISI HOBOTO PENO3UTOPI.

STV MHCTPYKIMNU ITIOXOKI Ha TO, YTO MBI IIPOXOAVIIN paHblile. YToObI MHUIMATN3UPOBATD

IIPOEKT, ecin 3TO ellfé He Git-IIpoeKT, UCIIONb3YIiiTe:

$ git init
$ git add

$ git commit -m 'initial commit'

Ecnu y Bac ects soxanmpHbit Git-pernosuropmit, fo6assre GitHub kak yganéuusiit cepsep u

OTIIpAaBbTE TyJda CBOIO BETKY master:

$ git remote add origin git@github.com:testinguser/iphone_project.git

$ git push origin master

Temeps Ba mpoekt pasmelnéx Ha GitHub’e, 1 BbI MOXXeTe [aTh CCBIIKY Ha HETro JIO60MY,

C KeM BBI 3aXOTUTe pasfelnUTh IpoeKT. B aTom ciyuae, ato http://github.com/testinguser/
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testinguser / iphone_project (- edit) (= unwatch )
Description iphone praject for our mebile group edit
Homepagea: Click to edit edit

Public Clone URL: git:fgithub.comfestinguserfiphone_project.qgit ]

Your Clone URL: git@github.com:testinguseriphone_project.git [E]

Pirc. 4.8: 3aroJI0BOK IIPOEKTA € IIyOIMIHON M IPUBATHOIN CCHUIKAMMU.

iphone_project. BrI Takske MO)KeTe BUIAETD B 3aT0OJIOBKE KKIOW CTPAHNULIBI IIPOEKTA, YTO Y BaC
nse Git-ccouikn (cm. puc. 4.8).

Ccounka «Public Clone URL» — 3710 my0iamyHas CChUIKA TOJIBKO JJIS UTEHMS, Uepe3 KOTOPYIO
KTO YIOSHO MOKET CKIIOHMPOBATh IIPOeKT. MoykeTe omryGIMKOBaTh 3Ty CCHUIKY WM Pa3MeCTUTh
€€ Ha CBOEM caliTe — Iae yrOgHO.

«Your Clone URL» — 910 SSH-cchLnka Ha uTeHMe 1 3aIlCh, Uepe3 KOTOPYIO BbI MOKETE UM-
TaTh ¥ ICATh TOJIBKO B TOM CJIyuae, eCIy BBl IOJKIIOYAeTeCh C MCIIOJIb30BaHNEM CEKPETHOTO
KJIFoUa 13 IMaphl OoTKpbIToro SSH-KITtoUa, 3arpy’KeHHOTO B Ballly YU€THYIO 3anuch. Eciu gpyrue
IIOJIb30BATEIN N IIOCETAT CTPAHUILY 9TOTO IIPOEKTa, OHM He YBUIAT 3TOI CCHUIKY — TOJIBKO ITy0sImy-

HYIO.

4.10.4. Imnoprt u3 Subversion

Ecnu y Bac ectsb cyiecTByIOuit IyOnuuHbIi Subversion-ipoexr, KOTOPHI BbI XOTUTE MIM-
noptuposats B Git, GitHub uacro moxer cmenars 370 3a Bac. BHU3y cTpaHMIIBI MHCTPYKLIMIL €CTH
CChLIKA Ha MMIIOpT u3 Subversion. Eciin BbI KNMKHETe 110 Heit, BbI yBUANUTe GopMy ¢ nHPOpManm-
€J1 0 IIpoLecce MMITOPTa U TEKCTOBOE I10JIe, Te BbI MOKETe BCTABUTH CChUIKY Ha Balll IIyOJIMUHBII

Subversion-mipoexT (cm. puc. 4.9).

Import a Subversion Repository

Read Bafore Proceeding
« The import procoss could take a3 ittie 2 5 minutes 10 25 long a3 5 days depending on the size of your repository. This has
evorything 1o do with s, but g on speeding up the e

 Eyour ira n
Ut our Guikds R FUNNInG e Imgon yoursol,

= This sarvica curmently only

structure. thi will prcbably not work for you. Check

Project Name

iphane_project

SVN Repository URL

{ Sonp 1: impors Authors )

Puc. 4.9: Untepdeiic ummopTa us Subversion.

Ecam Bamr mpoexT oueHb OO0JIBILION, HEeCTAaHAAPTHBII WV INPUBATHBIN, 3TOT IIPOLIECC, BO3-
MOKHO, He cpaboTaer s Bac. B riaBe 7 BBI y3HaeTe, Kak fesatb 0ojee CII0KHbIE IMIIOPTHI BPYU-
HYIO.

4.10.5. Tob6aBiIeHIIe yUaCTHUKOB

Magaitre mo6aBuM ocTanbHy0 KoMaunay. Ecin [[xxoH, [[xo3u u [keccrka 3aperncTpupoBaHbI

Ha GitHub’e, u BBI X0THTE [aTh MM JOCTYII Ha OTIIPaBKY M3MEHEHUII B CBOJ PEIIOSUTOPMIL, BB
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MO)KeTe NoOaBUTh UX B CBOI IPOEKT KaK YUACTHMKOB. ITO IO3BOJIUT MM OTIIPABIIATH U3MEHEHN,
JICIIONBb3YS CBOM OTKPBITHIE KITIOUIL.
Hasxmure Ha KHOIKy «edit» B 3arojloBKe IpoOeKTa MM BKIAAKY «Admin» BBepxXy, UTOOBI

[IoIacTh Ha CTpaHNIy aJMIHICTparopa Barero mpoekra Ha GitHub’e (cm. puc. 4.10).

testinguser / iphone_project 1) (A1
Iphone project for our mabile group pdt
Chick 1o ol pg

Inactive 02

) Repository Collaborators
This repo is viewskio by averyone. Aad anothar el arainr
M O LEGRIG your S YOU SN Mk This repoaRory private!

Puc. 4.10: Ctpannna agMmuancrparopa Ha GitHub’e.

Yr06bI HaTh APYTOMY IIOJIB30BATENIO JOCTYII HA 3aIUCh B IIPOEKT, KIIMKHUTE I10 cChUIKe «Add
another collaborator». ITogBuTCS HOBOE TEKCTOBOE IIOJIE, B KOTOPOM BBI MOXKeTe HabpaTb MMs
nosb3oBareiid. I1o Mepe Habopa BCIUIBIBET IOCKAa3Ka, II0Ka3bIBAIOII[ast BOSMOXKHBIE COBIIATCHMS
nMméH. Korpma Haiinére Hy»KHOTO IIOJIb30BATENs, HAXKMIUTE Ha KHOIKY Add, uT0OBI HOGABUTD IOJIb-

30BaTesd KaK yUacTHMKA Balllero mpoekra (cM. puc. 4.11).

Repository Collaborators

[ schscan] | naay or o

Puc. 4.11: [lo6aBiieHIe yUaCTHUKA B IIPOEKT.

Kor}:{a 3aKOHUYNTE IIO6aBJ'IHTb Y4aCTHMKOB, BbI OOJDKHBI YBUACTb MX CIIMICOK B pa3neiie

Repository Collaborators (cm. puc. 4.12).

Repository Collaborators

i schacon revoke
duncanparkes revoke

Spearce revoke

( Aadd ) or done

Puc. 4.12: CIcox y4acCTHMKOB Balllero IIPoeKTa.

Ecny BaM HY’)KHO OTO3BaTh Uel-TO JOCTYII, MOXeTe KIMKHYTh II0 CChLIKe «revoke», 1 ero

IOCTYII Ha OTIpaBKy OymeT ymanéH. [[ns OyayIux IPOeKTOB BBl TAK)Ke MOJKETE CKOIMPOBATH

112



Ckor Yakou Pro Git Paspmenx 4.10 Git-xocTuHr
IPYIIIBI yUaCTHUKOB, CKOIIMPOBAB IIpaBa JOCTYIIA U3 CYLLEeCTBYIOLIETO MIPOEKTa.

4.10.6. Bamx npoekt

ITocie TOTO Kak BbI OTIIPABUJIN BAIll ITPOEKT IV MIMIIOPTMPOBAJIN €TI0 13 Subversion, Yy BacC

€CTb INIaBHAd CTpaHMIIA MIPOEKTa, KOTOpasd BBITIAAUT Kak Ha puc. 4.13.

N
glthub (e Home  PricingandSignup  Repostores  Blog  Login
3O COOMG _ des  Advarces

maor albanches  alugs

iser fiphone_project waich | (& downicad 3 (A
Iphone projct for our mobila grou

inithal commit
n schacen

iphone_project /

Puc. 4.13: TnaBHast crparnna npoekra Ha GitHub’e.

Korpa sronu moceIaror Bal IIpoeKT, OHY BUAAT 3Ty cTpaHuIy. OHa COmep KUT BKIAOKI, Ka-
carolyecs pasINYHbBIX acIIeKTOB Balllero poekta. Bkiragka Commits moxassiBaeT CIIMCOK KOM-
MUTOB B OOpATHOM XPOHOJIOIMUECKOM IOpPSAKe Haroqo0ue BbIBoAa KoMaHbI git log. Brian-
ka Network rmokaspIBaeT Bcex JIIOfel, OTHENMBIINX BAlll IPOEKT M BEPHYBIIUX CBOM HapaboT-
ku. Bkiaakxa Downloads 1o3BosisieT BBIIOXXUTH OMHapHbIe (paiijibl IPOEKTa M CChIIKM Ha apXVBBI
KaKnx-HUOyOb OTMEUYeHHbIX ToUeK Ipoekta. Bknagka Wiki mpemocraBiser BUKM, TOe BBl MOKETE
HaNmcaTh JOKyMEHTALVIO JUIM APYTYI0 MHPOPMAIIIO 0 CBOéM mpoekre. Brianka Graphs moxka-
3BIBaeT HEKOTOPYIO MH(POpMALIMIO O BKJIA/(€ YUACTHUKOB I CTATUCTUKY IPOeKTa. [1aBHas BKIaKa
Source rmoxaseIBaeT JMCTUHT KOPHEBOTO KAaTajora IPOoeKTa I aBTOMATIYECKI BBIBOAUT IO HUM
conepxxnmoe ¢daira README, eciiit 0H y Bac ecTb. 9Ta BKJIaAKa TAaK)Ke [T0Ka3bIBaeT MH(POPMAIIIO

O IIOCJIEJHEM KOMMITE.

4.10.7. OTBeTBJIEHNA IIPOEKTOB

Ecou BBI XOTMTE BHECTH BKJIAX B CYLIECTBYIOLIMIT IPOEKT, B KOTOPBIl Y BaC HET IpaBa Ha
orpasky usmeneHuit, GitHub npusercrByer orBerBieHns. Korma Bl cMOTpuUTE Ha CTpaHUITY 3a-
JHTEpEeCOBaBIIIEro Bac IIPOEKTa M XOTUTe HEMHOTO IT0paboTaTh HaJ HIIM, BBl MOXKeTe HaXKaTh Ha
kHo1Ky «Fork» B 3aromoske mpoekTa, uroost GitHub ckommpoBas npoekr BalemMy ojib30BaTeNio,
¥ BbI CMOTJIM OTIIPABJIATH TyJa CBOM M3MEHEH NS

Takum 00pa3oM, IIPOEKTaM He HY>KHO OeCIIOKOUTHCS O HOOaBIEHMN ITOJIb30BaTeNell B Ka-
YecTBEe YUACTHUKOB VIS IIPEOCTABIEHNSI MM HOCTyIla Ha OTIPaBKy M3MeHeHMiL. Jlogyu Moryr
OTBETBUTH MPOEKT ¥ OTIPABISATH U3MEHEHMS B CBOI KONMIO. A MeIHTeHep IJIABHOTO IIPOEK-
Ta MOXXET BEPHYTH 9T! M3MeHeHNsI, Ko0aBiss POpKy Kak yHaJéHHble CepBepbI U CIIMBas N3 HUX
HapabOTKIL

Yro6bI OTBETBUTH IIPOEKT, IIOCETIUTE CTPAHMILY IIpOoeKTa (B HalreM ciryuae mojombo/chronic)

u HaxmMuTe Ha KHOIIKy «Fork» B ero sarososke (cm. puc. 4.14).
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github = W ——aen

mojombo / chror
Chi

Added tests for Repeaterdinute
Brian Browning

Puc. 4.14: IlonyueHMe JOCTYITHOJ AJISI 3aIMICU KOIIMY JII000OTO PEIIO3UTOPIIA.

"Iepea HECKOJIBKO CEKYH]I BbI 6YI[CTC HaITpaBJIEHbI Ha CTpAaHNIY CBOE€TO HOBOTO IIPOCKTA, HA

KOTOPOJ YKa3aHO, UTO JAHHBII IPOEKT SIBJSIETCI OTBETBJIIEHUEM OPYTOTO IMpoeKTa (cM. puc. 4.15).

schacon / chronic (edit) (= unwatch )

Fork of mojomboschronic

Description Chronic is a pure Ruby natural language date parser. edit
e http:#ichronic.rubyforge.org edit

Public Clone URL: git

ffgithub.com/schacon/chronic.git [iF]
Your Clone URL:  git@github.com:schaconfchronic.git [£]

Puc. 4.15: BbI OTBETBILIN IIPOEKT.

4.10.8. 3axmarouenue o GitHub

39710 BCé, uTO MBI XOTenu ObI pacckasars npo GitHub, Ho BakHO oTMeTUThH, Kak ObICTPO BbI
MoOKeTe BCE caenarb. Bpl MOKeTe cO31aTh aKKayHT, JOOABUTH HOBBII IIPOEKT U OTIPABUTD MU3Me-
HEHMs B HET0 32 MUHYTHI. ECIM Balll POEKT C OTKPBITBIM MCXOAHBIM KOJIOM, BBI TAKXKe IIOJIYUNTE
OTPOMHOE COODIIIECTBO pa3paboTUMKOB, KOTOPbIE CMOTYT YBUIETDH Balll IPOEKT, OTBETBUTH €r0 I
BHECTHU B Hero cBoiI BKiIafd. Bo BcsikoM ciryuae, 9T0 XOpOLINii CIIOCO0 IMOTYUYMTH TOTOBYIO K paboTe

¢ Git’om cpeny, 4T00BI OBICTPEHBKO MUCIIBITATD €T0 B JeEJIE.

4.11. Utorn

Y Bac eCTh HECKOJIBKO BapMAHTOB IIONyUeHus yaanéHHoro Git-permosuropus Tak, 4ToObI BbI
MOTJIM IPUHMMATH yUacTye B IPOEKTe BMeCTe C APYTMMIU VIIN ITOEINTHCS paboToIl.

3aIryck cBoero cepBepa HaéT IOJHBIM KOHTPOJb U ITO3BOJIAET 3aIlyCKAaTh CepBep 3a BaINM
CeTeBBIM SKPaHOM, HO TaKoJil cepBep OOBIYHO TpeOyeT 3HAUMTEIbHOI YacTy Balllero BpeMeH! Ha
HACTPOMKY M IOANep:KKy. Ecim BBI pasMecTuTe Ballly JaHHBIE Ha XOCTIHTE, €ro IIPOCTO HACTPO-
WUTh U MOANEPKUBATH; OTHAKO BaM HeOOXOQUMO MMETh BO3MOKHOCTh XPaHUTh KO Ha UY)KOM
cepBepe, a HEKOTOpble OpraHU3alliyl 3TOTO He II03BOJISIOT.

Br16op perreHns miay KOMOMHAIMN pPeIIeHNIT, KOTOpbIe IIOOMAYT BaM I Ballleil OpraHm3a-

LU, He JOJDKEeH BBI3BATh 3aTPyTHEHMI.
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I'maBa 5

Pacnpepenénnnin Git

Temneps, Korga BbI 003aBeINCh HACTPOEHHBIM yaanéHHbIM Git-perro3nropuem, IBISIOIIIMCS
MeCTOM, TZe pa3paboTUmMKI MOTYT OOMEHMBATHCS CBOMM KOIOM, a TaKKe II03HAKOMILINCH C OC-
HOBHBbIMIU KoMaHAaMmu Git’a Iuist T0KaJIbHOI paboThI, MBI pACCMOTPHUM, KaK 3aeiICTBOBATh HEKO-
TOpBIe U3 pacIpee]éHHbIX paboulX IPOLECCOB, BO3MOKHBIX Giarogaps yucroiab3osanuio Git'a.

B aroit rmaBe MBI mocMOTpUM, Kak paborarts ¢ Git’oM B pacrpeeséHHOI cpefe Kak B PO
PAO0BOTO pa3pabOTUNMKA, TAK I B POJIU CUCTEMHOTO MHTerparopa. To eCTh MBI HayuMMCs yCIIEIITHO
BHOCUTD CBOJ KO/ B IIPOEKT, [iejIast 3TO0 MaKCUMMAIbHO IIPOCTO M IJIs ceOst, ¥ [AJIS BIaesIblia Ipo-
€KTa, a TaK’Ke HayuMMCsI COIPOBOKIATh IIPOEKTHI, B paboTe Hal KOTOPBIMI yUaCTBYeT MHOMXeCTBO

YEJIOBEK.

5.1. Pacnmpenenénnpie padoume NpoLecchl

B omnmume OT LEHTPAIM30BAHHBIX CUCTEM KOHTPOJS BEPCUIL, pacIpefeléHHas MPUPOa
Git’a mo3BoJsteT Bam ObITH ropa3so 6oiee IMOKIM B OTHOIIEHNY yUacTys pa3paboTunkoB B pabo-
Te HaJ| IIPOeKTaMIL. B IeHTpann30BaHHBIX CICTeMax BCe pa3paboTUMKM SBIISIOTCS y3JIaMy CeTH,
OoJlee MM MeHee OAMHAKOBO paboTAIOIMMM Ha IeHTpalbHOM xabe. OgHaxko, B Git'e Kaxmslil
pa3paboTunK MOTEHUNANBHO SIBISETCS U Y37I0M, 1 xa0oM. To ecTh KasKIblil pa3paboTUnK MOXKET
KaK BHOCKTB KOJ{ B PyTUeE PEIO3NTOPUN, TaK I CONEPKATh IIyOIMUHBII PEITO3UTOPIIL, HAa OCHOBE
KOTOpPOro paboTaloT ApyIue paspaOOTUNMKM, ¥ B KOTOPBINL OHY BHOCSIT CBOY M3MeHEHMs. JTO
JaéT Balllell KOMaH/e BO3MOKHOCTb MCIIOIb30BATh JII000T 13 MHOKECTBA Pa3IMUHbIX CIIOCOOOB
OCYILECTBIIEHNUST pabouero Ipoiecca B BalllMX IIPOEKTaX, II09TOMY MbI PACCMOTPUM HECKOJIBKO
PacIIpoCTpaHEHHBIX IIOAXOMOB, IOJIB3YIOLMXCs rmbkocTbo Git’a. MBI paccMOTpUM CHIIBHBIE
CTOPOHBI ¥ BO3MOKHbIE HEJOCTATKM Ka)KIOT0 IIOAX0Ma; BBl MOKeTe BbIOpaTh Iuist ceOs ONMH 13

HIUX, a MOKETE COBMECTUTD 0COOEHHOCTI Cpa3y HECKOJBbKUIX ITIOAXOOOB.

5.1.1. lenTpann3oBaHHBI pabounii mpouecc

B weHTpanm3oBaHHBIX CUCTEMAX CYLIECTBYET, KaK MIPABIIIO, OJHA MOJEIbh COBMECTHOI pas-
paboTKM — IeHTPATN30BaHHBI pabounit nporecc. ONMH EHTPAIBHBIN Xa0, I PETO3UTOPIIL,
MOYKET IIPUHUMATH KOJI, & BCE OCTAJIbHbIE CUHXPOHUBUPYIOT CBOIO paboTy ¢ HuM. HexoTopoe uic-
JI0 paspabOTUMKOB ABJIAIOTCS y3JIaMI — KIMEHTaMU 3TOTO Xaba — U CUHXPOHUBUPYIOTCI C HUM
omuuM (cMm. puc. 5.1).

910 3HAUNT, UTO €CJINM OBa pa3pa60TqMKa BBIITOJTHAIOT KJIOHMPOBaHME C xaba 1 oba OeIarnT
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obwun
peno3uTopun

4

paspaboTuuk paspaboTumnk ) ( paspaboTumnk

Puc. 5.1: HeHTpanmusoBaHHBII padounii mpoecc.

M3MeHeHMs B IIPOEKTe, TO IIEPBBIL 13 HUX, KTO OTIIPABUT CBOM M3MeHeHNMs 00paTHO Ha xal, cxe-
jaer 310 6e3 mpobiieM. Bropoit paspaboTumk J0JDKEeH B3ITh HapaGOTKM IIEPBOTO M BBIIOJIHUTH
CIMSIHUE Tepeq TeM, KaK OTIIPABUTH CBOM M3MEHEHMs, TaK UTOOBI He Iepe3anucaTb N3MeHeHNs
repBoro paspaborumka. ITOT MpMHIMI cripaBeins 1 Git’a TOUHO Tax Ke, Kak ¥ it Subversion
(mnn 06011 ppyroit IICKB), u B Git’e Takast Momens paGoTaeT OTIIIIHO.

Ecnu y Bac HeGoupliras KOMaHAa MM BAac IOJIHOCTBIO yCTpamBaeT pabouuit IpoIece LeH-
TPAJIM30BAHHOIO TUIIA, IPMMEHIEMBIN B Ballle) KOMIIAHWI, BB MOKETE IIPOCTO MIPOTLOJDKUTD JC-
I10JIB30BaTh Takoi pabounit rporuecc n B Git’e. IIpocTo HacTpoiiTe OQUH PEIO3UTOPMI U HAViTe
Ka)XIOMY B Ballleil KOMaH/Ie IIpaBa Ha OTIPaBKy M3MeHeHuI; Git He IT03BOJINT II0JIb30BATENIM
repesannceIBaTh HapabOTKM ApyTr Apyra. Ecim kakoil-to paspaGoTumMK CKIOHMPYET PeIo3uTo-
puii, coenaeT B HEM M3MEHEHNs, a 3aTeM IIOIIBITAETCS BBUIOKIUTD 9TU U3MEHEHMNS, B TO BpeMsI Kak
IpYTOit pa3paboTUNK YK€ yCIIeN OTIPABUTH CBOM, CEPBEP OTKIIOHUT N3MEHEHNs 9TOro paspabor-
uynka. EMy Gyzmer ckasaHo, YTO OH IIBITAeTCS BBLIOKUTH M3MEHEHs, I KOTOPHIX HEBO3MOXXHO
BBITTOJTHUTD ItepeMoTKYy (fast-forward), u uro Hamo cHauana n3BJIeUb aHHBIE C CEpBEpa, BHIIIOJ-
HUTH CIIVSIHUE, & YKe IIOTOM OTIIPABIISTH CBOM M3MeHeHus . Takoi paGounii mporiecc IpuBieKa-
TeJIeH IUIst GOJIBIIIOTO KOJIMUECTBA JIF0EN], TaK KaK 9TO Ta MOJENb, C KOTOPOJ MHOTYE 3HAKOMBI 1

KOoTOpad MHOTUM ITIOHATHA.

5.1.2. Paboumnii IIpoILecC ¢ MEHEHKEPOM II0 MHTEerpalin

Tax xax Git 1103BoJIsIET MMETh HECKOJIBKO yIAIEHHBIX PEIIO3UTOPIEB, CYLIECTBYET BO3MOXK-
HOCTH Be[IeHIsI TAKOro pabouero mmpoljecca, Ipy KOTOPOM KaKABII pa3paboTUNK JIMeeT IIpaBa Ha
3aIIVCh B CBOI COOCTBEHHBIN ITyOIMUHBIN PEIO3UTOPNIL U IIPaBa Ha UTEHNE I BCEX OCTATbHBIX.
ITOT CLeHAPMIT YaCTO IIOAPAa3yMeBaeT CYLIeCTBOBAHME KAHOHIUECKOTO PETIO3UTOPHS, KOTOPHIT
IpencTaBisier Co00i «0(MIMATBHBIN» IPOEKT. YTOOBI IPMHATE yuacTue B paboTe Hal 3TUM IIPO-
€KTOM, HaJ0 CO3aTh CBOI0 COOCTBEHHYIO IIYOJIMUHYIO KOIMIO IIPOEKTa ¥ BBUIOKUTH TyAa CBOU
n3MeHeHns. IIoTOM BBI MO’KeTe OTIIPABUTH 3aIIPOC BIAJENbIly OCHOBHOTO IIPOEKTa Ha BHECEHIE
B Hero Bawmmx n3meHeHnit. OH MokeT J0OABUTH BAIll PETIO3UTOPUIL B KAUECTBE yAAIEHHOTO, IIPO-
TECTUPOBATH JIOKATHHO BAILIV I3MEHEHISI, CIIUTH X CO CBOEJ BETKOIL I 3aT€M OTIIPABUTH O0PATHO

B IYOJMYHBI PEMO3UTOPUIL. DTOT MIPOLIECC OCYIIECTBIAETCA CIEYIOIIM 00pas3om (cM. puc. 5.2):
1. Biageselr mpoeKkTa BBIKIaAbIBAET (baﬁmm B Hy6m/meH71 peno3uTopuii.
2. Y4acTHUKU NPOEKTa KIOHUPYIOT 3TOT PENO3UTOPUIL I AeNaloT M3MEeHEHMNS.

3. YuacTHUKU BBIKJIaAbIBAIOT MSMEHEHNA B CBOI COOCTBEHHEIE Hy6J’H/IquIe PENIO3UTOPUMN.
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4. YyacTHUK IIpOEKTa OTIIPABJISET BJIAeEJIbIly IICBMO C IIPOCHOOIT BKIIOUEHNS €ro M3MeHe-

HUIL.

5. Biapeierr mpoexra go0aBiiseT pero3UTOPMII yUaCTHMKA KaK YIATEHHBI U JOKAIBHO BBI-

IIOJIHAET CIUAHUE.

6. Bianeser; oTmipaBisieT CIMUThIE M3MEHEHN B OCHOBHOM PEIIO3UTOPUIA.

pa3paboTymnk pa3paboTynk pa3paboTynk
ny6anyHeIn ny6AnYHbIN ny6ANYHbIA

Tu
MeHeKep no pa3paboTumnk pa3paboTunk pa3paboTunk
VHTerpauumn JINYHBIN JINYHBIN JINYHBIRA

Puc. 5.2: Paboumnii mpoitecc ¢ MeEHeKEePOM IO MHTET PAIMIL.

3TasoHHbIN
penosuTopuii

9TO0 OUeHb PACIPOCTPAHEHHBIN T pabouero mpoitecca AjIs caiitoB Bpoxe GitHub, rne mosx-
HO JIETKO (POPKHYTH IIPOEKT ¥ BBUIOXKUTH CBOM M3MEHEeHIs Ha Bceoblee 0603peHe B COOCTBEH-
Hyo Koruo. OMHO U3 ITaBHBIX IPEMMYIIECTB TAKOTO IIOAX0Aa — BO3MOKHOCTH IIPOXOJDKATD pa-
60TaTh, B TO BpeMs Kak BJlajieJIel] OCHOBHOIO PEIIO3UTOPMS MOXKeT BKIIOUNTE ceOe Balllyl M3MeHe-
HI, KOTJIa €My YTOTHO. YYacTHMKAM IIPOeKTa He IPUAETCS >KOaTh, IOKa MIX I3MEHEHMs He OyIyT

BKIIIOUE€HBI B IIPOEKT — Ka)KJIbII?I MOXET pa6OTaTL B CBOEM COOCTBEHHOM purMe.

5.1.3. Paboumii nmpoiecc ¢ FMKTATOPOM ¥ €r0 IOMOLITHINKAMN

9T0 ofHA M3 PasHOBMIHOCTEN pabouero mpoljecca ¢ MHOKECTBOM PEIIO3UTOpueB. B ocHOB-
HOM OH JICIIOJIB3YeTCAd B OTPOMHBIX ITIPOEKTaX C COTHAMM YYaCTHUKOB; AApo Linux — spKuit Tomy
npumep. Heckoapko MeHemIKepoB 10 MHTErpaluy 3aBeJyI0T Pa3HBIMI UaCTSIMI PEIIO3UTOPI;
3TUX JIIOfIel Ha3bIBAIOT IIOMOIIHIKAaMM. ¥ BCeX 3TUX IIOMOIITHIKOB €CTh TOJIBKO OJMIH MeHeIKep
10 MHTETPALMI, KOTOPOTO Ha3bIBAIOT GJIATOCKIOHHBIM JUKTAaTOpoM. Permosuropuii 61arockioH-
HOTO OVIKTATOpPa CIYKUT 3TAJOHHBIM PEIO3UTOPMEM, OTKyAa BCe YUACTHMKN IIPOEKTa JOJLKHBI

OpaTh M3MeHeHMsA. ITOT IPOLECC IIPONCXOMUT TaK (CM. puc. 5.3):

1. OGbIuHbIE pa3paboTUMKy paboTAIOT HA/X CBOMIMI TEMATUUECKIMY BETKAMI U IIEPEMELLIAI0T
CBOIO paboTy Ha BeplIMHY BeTKM master. Berka master — 970 Ta BeTka, KOTOpas HaXOXMUTCS

Y AMIKTaTopa.
2. HOMOH_IHI/IKI/I CIIMBAKOT TEMATUYECKIIE BETKI pa3pa60T‘H/IKOB B CBOU BETKU master.
3. HI/IKTaTOp BBIIIOJIHSET CIMSTHIIE BETOK master CBoux MOMOIITHUKOB CO CBOEI BETKOI master.

4. [IMxTaTOp OTIIPABJISIET CBOIO BETKY master B 3TaJIOHHBIN PEIO3UTOPNIL, UTOOBI OCTAIbHBIE

paSpa6OT‘II/IKI/I MOTJIN BBIITOJIHATH II€EpEMENIEHNIE Ha Heé.

31oT TII paboyero mpoiecca He SIBISETCS paCIPOCTPaHEHHBIM, HO OH MOJKET OBITh II0JIe3€H
B OU€Hb OOJIBIINX MPOEKTaX WM B CUJIBHO MepapXMyecKoM OKPY>KeHIM, TaK KaK OH II03BOJIIET
JIunepy Ipoekra (AMKTATOPY) Mepenars APYIMM ITOJHOMOUMS 110 BBIIOJTHEHNIO GOJIBIION YacTy

pa60T n CO6I/IpaTb Koo GOJIBIIIMIA IOpUMAMM C HECKOJIBKUX MECT IIEPEN €TO MHTerpaumeﬁ.
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3TaNOHHbIA

AuKTaTOop | penosuTopuin

\,

paspaboTumnk paspaboTuuk paspaboTuuk
ny6nnyHbIA ny6auyHBIN ny6nvuHbIA

Puc. 5.3: Paboumnii mpouecc ¢ 6J1arOCKIOHHBIM JUKTATOPOM.

MEeI paccMOTpenn HeCKOJIBKO IIMPOKO JCIIONb3yeMbIX TUIIOB PabounX MPOLECcCOB, JOCTYII-
HBIX IIpU paboTe ¢ pacnpenedéHHbIMM cucTeMamu Bpode Git’a, HO, Kak BUANUTE, BOSMOXKHBI pas-
JIMYHBIE BapMaI{My AJII IIOATOHKIY IIOJ Balll KOHKPETHBII TiIl paboyero mpoijecca. Termeps, koraa
BBI B COCTOSHIM OIIpeeINTh, Kakasd KoMOMHaIMg pabounx IMPpoIeccoB cpaboTaeT A BaC JIyUIIle,
MBI PaCCMOTPMM HeCKOJIBKO GoJiee crienuUUYHBIX IPUMEPOB AeICTBIIL, BBIIIOJIHAEMBIX OCHOB-

HBIMM POJIIMM YYACTHMKOB PasjIMUHBIX IIPOLIECCOB.

5.2. CopeiricTBUEe IPOEKTY

MB5I y3HaIH, 4TO IMPeCTaBIIAI0T CO00IT pasinuHble pabouye IPOLECChl, TAKXKe Y BaC JOJDKHO
OBITH JOCTATOUHO XOpOIllee IIOHMMAaHIIe OCHOB McoIb3oBaHus Git’a. B atom pasnese Brl y3Haere
0 HECKOJIBKUX TUIIMYHBIX CII0CO00aX BHECTM CBOJ BKJIA[ B IPOEKT.

I'maBHad TpyOHOCTb B OIMCAHUM 3TOTO IIPOLIECCA COCTOUT B TOM, UTO CYIIECTBYET OIpOM-
HOe KOJIMUECTBO Bapyaluil TOro, Kak OH opranmsoBaH. Tak kak Git oueHb IMOOK, JIOXM MOTYT
OCYILIECTBIISITH COBMECTHYIO paboTy MO-pasHOMY, 11 IpOOIeMaTHUHO OMICATH TO, KaK BBI JOJDK-
HBI COZIEIICTBOBAThb IIPOEKTY — BCE IPOEKTHl HEMHOI'O pasHble. MHOroe 3aBUCUT OT KOJIMUECTBA
aKTUBHBIX YUACTHMKOB, OT BEIOpaHHOro TiIIa paboyero Impoliecca, OT BalllMX IIpaB AOCTYIIa K pe-
IIO3UTOPMSM, ¥, BOSMOKHO, OT METOJa IIPMHATIS M3MEHEHNII OT BHEIIIHNX Pa3paboTUIMKOB.

ITepBsIit pakTOp — 3TO KOIMUECTBO aKTMBHBIX yUaCTHMKOB. Kak MHOro mosb3oBaresneit ak-
TUBHO BHOCST CBOJI BKJIAJ B IPOEKT I Kak yacto? Bo MHOTuX ciyuasx 3TO gBa-Tpu paspabor-
4YJKa C HECKOJIBKMMM KOMMMUTAMM B I€Hb, BO3MOKHO, MEHbIIIE, AJI BAJIOTEKYIIUX IIPOEKTOB. B
[10-HACTOAI[EMY GOJIBIINX KOMIIAHUAK MM IIPOEKTaX UMCIIO PaspabOTUMKOB MOKET M3MePIThCS
TBICUAMIU, C JeCATKaMMU WJIN JaXKe COTHAMM eKeJHeBHO IIOCTYIAIOIMX ITaTueil. 9TO BsKHO, I10-
CKOJIBKY C yBeJIMUeHMEM YICia pa3paboTUMKOB BaM CTAaHOBUTCH TpyAHee yOeIMThCs, YTO BaIlU
M3MEHEHMs MOXXHO Oy[eT YMCTO IPUMEHNUTh MM OeclpensiTCTBEHHO CINTh. MI3MeHeHMs, KOTo-
PphbIe BBI OTIIPaBJgeTe, MOTYT OKa3aThCs yCTAPEBIUVMIY MY YaCTUYHO CJIOMaHHBIMM TOJ paboToi,
KOTOpast Oblia BINUTA, [T0OKa BBl paboTany, MM [T0Ka Ballly M3MEHEHMUS OXXUAAI YTBEPKIAEHS
iy npuMeHeHNd. Kak cOXpaHIUTB CBOJ KOJ COTJIACOBAaHHBIM, a IaTYM IPMMEHUMBIMMI ?

Crenytormii pakTop — 3TO paboumit IpoIlece, MCIOAb3yeMblil B IpoekTe. OH IeHTpanIm3o-

BaH, 1 Ka)KJII:If/l pa3pa60Ttn/H< JIMEET paBHBIE IIpaBa Ha 3aIlVICh B TJIaBHBIN peI’IO3I/ITOpI/H7I? Ectn y

118



Ckor Yakon Pro Git Paspen 5.2 CopelicTBue IpoeKkTy

IpoeKTa MeHTelIHep JIM MeHeKep 110 MHTeTpalyl, KOTOPBI IpoBepseT naTun? Bee v naTun
IIPOBEPSIIOTCH M YTBEPXKAAIOTCA SKcIlepTaMim? Bel BoBJIeUeHHI B 3TOT npouecc? IIpucyTcrByer n
crcTeMa IIOMOIITHIKOB M JOJDKHBI JIVM BBl CHaYUasla OTIIPABIIATH CBOIO PaboTy Mm?

Crenyromuii IIyHKT — 3TO HOCTYII HA OTIPaBKY M3MeHEHMI]. Paboumnit po1ecc, Tpe6yeMbH71
IUIS BHECEHMS BKJIaJa B IIPOEKT, CYJIBHO OTJIMYAETCS B 3aBUCUMOCTY OT TOTO, MMeeTe JIU BbI [0-
CTYII Ha 3aIuch yun HeT. Eciin y Bac HeT JOCTyIa Ha 3aIllCh, TO KaK B IPOEKTe IIPUHITO IIPUHI-
MaTh BKJIaJ B paboTy? Boob1ue, cyiiecTByeT i Kakasg-1u6o nmonnruka? Kakoit 06éM paGoTe! BeI
BHOcUTe 3a pa3? Kak gacto BbI 3T0 meaere?

Bce 911 BOIIpoChI MOI'YT IIOBIMSTH Ha TO, Kak 3¢)(eKTUBHO BbI OymeTe BHOCUTH BKJIAL B IIPO-
eKT U KaKoif paboumil Imporecc MpeqIoYTUTeNIeH WIN KOCTyIleH BaM. S pacckaxy o6 acmexkTax
Ka&KIOro M3 HUX Ha CEPUM MPUMEPOB, IPOABUTasACH OT IPOCTHIX K GoJiee CIOMKHBIM; Ha OCHOBE
3TUX IPUMEPOB BBI CMOXKETE CO3JaTh CelpmuecKuil Hy)KHbIII BaM B Ballleli paborte Tun pa6o-

Yero Iporecca.

5.2.1. PexoMeHzmaummu 1Imo cCoO3xaHINI0 KOMMUTOB

IIpe>xae yeM MBI IPUCTYIIMM K PACCMOTPEHMIO CIIEM(PUUHBIX IPUMEPOB MCIIOIb30BaHN,
choeaeM KOPOTKOe 3aMeuaHIe O cOOOLIeHMAX KoMMuToB. ObafaHme XOPOIINM PYKOBOACTBOM
10 CO3JaHMI0 KOMMITOB I CJIEfJOBaHIe eMy 3HAUNTENbHO obieruaer pabory ¢ Git'om u cotpyn-
HIYECTBO C [pYIUMU paspaboTunkamu. Y mpoekra Git mMeeTcst JOKYMEHT C XOPOLINMIY COBETaMM
10 CO3[IaHII0 KOMMIUTOB, 113 KOTOPBIX I€JIal0TCS ATy — IIPOYMTATh €r0 MOKHO B ICXOJHOM KOJie
Git’a B daiiire Documentation/SubmittingPatches.

Bo-nepBBIX, He CTOMT OTCHLIATH HUUETO C OIIMOKaMu B IpobenbHbIX cuMBosax. Git npemo-
CTaBJISIET IIPOCTOI CIIOCO0 MX OOHAPYKEeHUS — Iepes KOMMUTOM, 3amycrure git diff --check,
3TO OIIPefENINUT BO3MOXKHBIE IIPOOIIEMBI I ITePEUNCINT UX BaM. BoT mpumep, B KOTOPOM s 3aMeHILT

KpaCHbIﬂ IOBET TEpMUHAJIA CIMBOJIAMI X:

$ git diff --check

lib/simplegit.rb:5: trailing whitespace.

i @git_dir = File.expand_path(git_dir)XX
lib/simplegit.rb:7: trailing whitespace.

+ XXXXXXXXXXX

1ib/simplegit.rb:26: trailing whitespace.

+ def command(git_cmd)XXXX

Eciut BeIONTHMTE 3TY KOMAHIY II€PEX KOMMUTOM, TO CMOKETEe IIOHATH, COOMpAETECh JIN BbI
ClleaTh KOMMUT C Pa3ApaskKaoIIMMI Pa3padoTUMKOB OLINOKaMU B IIPOGETbHBIX CMBOJIAX.

Jasee, crapaiiTech fenaTh TaK, UTOOBI KayKAbIl KOMMUT GBLI JIOTMYECKY OTHeIBHBIM Ha0o-
pom usmeHeHuit. Eciin MoxeTe, cTapaiitech [eIaTh Ballly M3MeHEHUs 0603pMMBIMU — HE CTOUT
mycarb KOX BCe BBHIXOQHBIE, paboTast HaJ IIATHIO 3aJauaMIL, a 3aTeM OTIIPABJIATH UX BCE B IIOHE-
JEeIBHIK ONHUM MacCCUBHBIM KOMMNTOM. [laxke ecy BBl He [ejanyt KOMMUTOB B TeUeHIE BbI-
XOJHBIX, BOCIIOJIB3YIITECH MHAEKCOM, UTOOBI pas6uTh CBOI paboTy Ha UacTy, KaK MUHIMYM II0
OOHOMY KOMMUTY IS KaXIOI IPOOIEMBI C IIOJIE3HBIM COOOIIIEHMEM K KakmoMmy. Eciau Hexo-
TOpBIe U3 M3MEHEHNII 3aTparnBaioT OAMH U TOT ke (aiiy, mompolyiiTe MCIONb30BaTh git add
- -patch musa napgekcupoBaHus Qaiiia Mo vyacTaM (3T0 HOAPOOHO pacCMOTpeHO B riase 6). CHu-

MOK COCTOSTHMS IIPOEKTA Ha BEPXYIIKE BETKN 6y11€T NOEHTUYHBIM, CaeJIaeTe JIN BBl OOVTH KOMMIUT
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WJIN TIATh, IIOKy/1a BCe BallM M3MeHeHMs JOOABIEeHbI B KAKO-TO MOMEHT, TaK UTO IIOIbITANTECH
00JIErynTh )XKI3HBb BAIIMM KOJIJIETaM pa3paboTumKam, Korjaa oHy Oy Ay T IpOCMaTpPUBATh BAILIV 13-
meHeHus. [Ipu takoM noaxope GymeT IpoIie BHIAEINTD JIIY OTMEHUTH OXHO U3 M3MEHEeHNIT, ec-
JI BOSHUKHET TaKas HeoOXOAMMOCTb. B ri1aBe 6 0ImcaHo MHOXECTBO IT0JIE3HBIX YXUIIPEHNI IS
IepenuChIBaHNs VICTOPUY M MHTEPAKTUBHOTO MHAEKCUPOBaHMs GalijIoB — MOJIb3YIITECh STUMU
VHCTPYMEHTaMU JJI1 U3TOTOBJIEHNS CHOM ¥ IIOHATHO MCTOPUIL.

ITocnenHsst Belllb, KOTOPYIO CTOMT MMETh B BUAY, — 9TO coolIiteHne kommuTa. Hanmcanume
KaueCTBEHHBIX COOOIIeHMIT KOMMITOB TOJKHO BOJITH B IIPUBBIUKY, 3TO CJejIaeT COTPYAHIMUECTBO
c ucrionb3oBanueM Git’a ropasmo mporite. ITo 0611ieMy ITpaBuLy, BaIliy COOOIIEHVIS JOJDKHBI HAuM-
HaTBUICOHHOﬁCTPOKMHeHHMHHee50CMMBOHO&JMKOHMHHOOHMCHBaKHHeﬁHﬁ60pM3MeH6HMﬁ,
3aTeM ITycTas CTpOKa, 3areM boJjiee meraiapHoe omucanme. [Ipoexr Git Tpebyer, 4TO6OBI qeTaIbHOE
00'bSICHEHE BKJIIOUAJIO B ce0s1 MOTMBALMIO Ha M3MEHEHMS U IIPOTMBOIIOCTABIISIIO BALLLY peaj3a-
LU0 C IPeabIAYIIUM IIOBeJleHIeM — 3TO XOpolllee pyKOBOJCTBO K AelicTBMIO. Eciiy BBl nuiere
coo01IeHnss K KOMMMUTAM Ha aHIVIMIICKOM s3bIKe, TO XOpOILIeil Meeil IBJISIeTCs MCIIOIb30BaHMe
ITIOBEJIUTEIPHOI'0 HAaKJIOHEHN IVIarojIoB B HACTOAIIeM BpeMeH!. [IpyruMiu ciioBaMuy, IMIIUTE KO-
maupbl. Bmecro «I added tests for» mnm «Adding tests for» ucronpayiire «Add tests for».

Bor 11a610H, n3HayansHo HanucaHHbI Tumom Iloynom Ha caiite tpope.net:

KpaTkoe (40 50 CMMBOMIOB) OnNuWCaHwe W3MEHEHWIA

Bonee feTanbHoe 06bACHEHME, ecnu Heo6xogumo. MepeHoc Ha 72 cuvBose

WA OKOMO TOro. B HEKOTOPbIX KOHTEKCTax nepBas CTPOKa paccmaTpuBaeTcs
KaK Tema nuWcbMa, a OCTa/lbHOe KaK Teno. fycTas cTpoka, OTAensiowas CBOAKY
OT Tena, BaxHa (ec/iu Bbl He ONYCTWAW Teno LUeNWKOM); €eC/ln Bbl OCTaBUTE WX

BMECTE, WHCTPYMEHTbl, Takue Kak rebase, MOryT BOCMAPUHSATb 3TO HEMPaBUNbHO.
JanbHeiwme naparpa¢sl UAYT Nocne mycTbiX CTPOK
- TaKXe MOXHO MPUMEHATb MapKepbl CMUCKOB

- 06bIMHO B KayecTBe MapKepa crnucka ucrnonb3yeTcs geduc wunum 3BE3A0YKA
C oAHuM Mpo6GefnioM nepes HUM U MYyCTbMA CTPOKaMu Mexgy MyHKTamu,

X0TA corfaweHna B 3TOM acnekTe MOryT pa3HUTbCA

Ecnu Bce Bamm coo01ieHNs 0 KOMMUTaX OYAYT BBITJIAAETDh Kak 3TO, BCE OyeT HaMHOTO IIpo-
1I[e 11 Bac 1 I pa3paboTUMKOB, C KOTOPhIMU BbI paboTaere. I[Ipoekt Git comepKuT X0po1Io oT-
dopmaTIpoBaHHbIE COOOIIIEHNS 0 KOMMUTAX — sI COBETYIO BaM 3aIlyCTUTh git log --no-merges
TaM, YTOOBI yBUIETD, KaK BBITJIIIUT XOPOIIO 0TGOpMATUPOBAHHAS UCTOPYS KOMMUTOB IIPOEKTA.
B mocienyromux mpumepax 1 IOUTK Be3[ie B 3TOI KHUTE IS KPaTKOCT! 51 He (opMaTu-
PYI0 cOOOLIeHNs TaK KPACUBO, KaK 9TO; BMECTO TOTO 5 MCIIOJIB3YI0 OIIIMIO -M Ik KOMAHIbI git

commit. [lenaiiTe, KaK s TOBOPIO, a He KakK f feJalo.

5.2.2. OTmeabpHasg MajJIeHbKasds KOMaHIA

HamGosee mpocToil TUII OpraHM3alNy, ¢ KOTOPOIL BBI JIETKO MOKETe CTOJIKHYTBCI — YacT-

HBII IIPOEKT C OOHUM JMJIN ABYMSA OPYTMIMI paspa60TqM1<aMm. HOJI TEPMUHOM YaCTHBIN 5 Imoa-
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pasyMeBaro 3aKpbITHI KOJ, HeXOCTYIIHBIN AJI UTEHNs OCTAIBHOMY MUpY. BBl 1 Bce ocTanmpHbIe
pa3paboTUnKy MMeeTe IIPABO 3alVCK B PEIIO3UTOPUIL.

B 371011 cpeqie BBI MOKETe IPUOEPKUBATHC paboUuero mpolecca, IOX0Kero Ha TOT, KOTOPBII
BBI OBI MICITONB30BAN B Subversion iy Apyroil LeHTPaIM30BaHHOI CICTEME. BBl Io-mipexxHeMy
MOJIYUNTE TaKue [IPEUMYILECTBA, KaK JOKAJIbHble KOMMUTHI (KOMMUTHI B offline) 1 BO3MOXHOCTB
ropasgo OoJiee IIPOCTOrO BETBJIEHMUSA U CIAMSIHMUA, HO caM pabodmii IIpoLecC MOXKET OCTaBaThCS
OYeHDb MOXOKMM; [VIABHOE OTJINYME — BO BPEMsI BHIIIOJIHEHMST KOMMUTA CIUSHIE IPOVICXOIUT
Ha CTOpOHE KJIIMEHTa, a He Ha cepBepe. [JaBaiiTe OCMOTPUM, KaK BBITJISAEN OBl IpoOLiecC, KOrga
IBa pa3paboTumKa HaUMHAKT paboTaTh BMecTe ¢ 00muM penosutopueM. [lepBolit pa3paboTunK,
JDKOH, KJIOHMPYET PEO3UTOPMIL, JeslaeT M3MEHEHNS I CO3AET JIOKAIBHBI KoMMUT. (5 3ameHsio

CJIY}KC6HI)I€ COO6LL(€HI/[$I 3HAKOM . .. B 9TUX IIpMMEPaAX, 4TOOBI HEMHOTO UX COKpaTI/ITI).)

# MawuHa [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(-)

Bropoit paspaboruuk, [>keccuka, BBIIIOJHIET TO )K€ caMoe — KIOHUPYET Pero3UTOPUIl U

AeJla€T KOMMUT C UISMEHECHUAMMU:

# MawuHa J[Xeccuku
$ 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 fbff5bc] add reset task

1 files changed, 1 insertions(+), O deletions(-)

Teneps [Ixeccuka OTIIpaBisgeT CBOIO paboTy Ha cepBep:

# MawuHa [xeccuku

$ git push origin master
To jessica@githost:simplegit.git

ledee6b..fbff5bc master -> master

,H)KOH TAKK€ IIBITACTCA BBIJIOKUTH CBOM UBMEHECHUA:
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# MawvHa [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'

[I>K0oH He MOKeT BBIIIOJIHUTD OTIIPABKY M3MEHEHUI, TaK Kak 3a 3To BpeMs [[’)Keccuka yxe oT-
IpaBmia CBOM. ITO OUEHb BAXKHO ITOHSITH, 0COOEHHO €CIIN BbI IPUBHIKIN K Subversion, Tak Kak Mbl
BUMM, YTO 3TU [{Ba pa3paboTumKa He peqaKTHpOBaIM OAVH U TOT Xe ¢aitin. Xors Subversion n
BBIIIOJIHSIET AaBTOMATIYECKOe CIINSIHIIE Ha CEpPBEpPe, eIV PeJaKTIPOBANICh pasHble ¢ailibl, Ipn
ucrosnb3oBaHuy Git’a BBl JOJDKHBI CIUTH KOMMMUTHI JIOKabHO. [Ipexme uem [IKOH CMOXeT OT-
MPABUTH CBOM M3MEHEHMs Ha CepBep, OH NOJUKEH U3BJIeUb HAPAGOTKM [[)KECCUKY U BBIIIOJHUTH

CIIMAHUE:

$ git fetch origin
From john@githost:simplegit

+ 049d078...fbff5bc master -> origin/master

Ha sTor MOMEHT, JIOKAJIbHBIN peHOBI/ITOpI/If;I ﬂ)KOHa BBITVIAAVIT TaK, KaK IIOKa3aHO Ha PUCYH-

Ke 5.4.

master

v
«<-- ( 4b078 )‘—( ledee )4—( 738ee

fbff5

f

origin/master

Puc. 5.4: Ucxopusbliii perro3uropuii [koHa.

¥V [I’xoHa ecTh CChLIKA Ha M3MEeHEHNs, BLIOKeHHBIE [[>KeCCUKOI, I OH JOJDKEH CINUTH UX CO

cBoell paboToll Iepen TeM, Kak eMy paspellaT e€ OTIIPaBUTE:

$ git merge origin/master
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Merge made by recursive.
TODO | 1+

1 files changed, 1 insertions(+), 0 deletions(-)

Cnusune IIpOIIJIO Oe3 Hp06JICM — UCTOpMI KOMMUTOB I[)KOHa TEIIEPDb BBITJIAANUT KaK Ha pu-

CYHKe 5.5.

master

\J

—()-E0)-@3)-G5
e

fbff5

3

origin/master

Puc. 5.5: Pemo3suropuii [koHa mociie causHNA ¢ origin/master.

Tenepb II)KOH MOJKET IIPOTECTUPOBATH CBOM KOon, JIa6I)I YAOCTOBEPUTHCA, UTO OH IIO-
IIpE)XHEMY pa60TaeT HOpMaJIbHO, a 3aT€M BBUIOXUTDH CBOXO pa60Ty, yxKe 06’I)CHI/IHéHHyIO C

paboroit [xxeccuku, Ha cepBep:

$ git push origin master

To john@githost:simplegit.git
fbff5bc..72bbc59 master -> master

B pe3yabTaTe NCTOPMS KOMMMUTOB H)KOHa BBIIVIAONT, KaK IIOKa3aHO Ha PUCYHKE 5.6.

master

- () E2)-ED)--ED)
e

A

E origin/master

Puc. 5.6: UcTropusa xommuTos /I>koHa IocJie OTIIPAaBKI M3MEeHEHNII Ha cepBep.

Tem BpemeHeM, [keccuka paboTtana HaJ TeMaTnueckoit BeTkoit. OHa co3faja TeMaTuYecKyIo
BEeTKy C HasBaHMeM issue54 u chesana Tpu KOMMMUTA B 9Tol BeTke. OHa eIllé He M3BJIeKaa 13-

MEHEHUA II)I(OHa, TakK 4yTo eé JICTOPpMIST KOMMMUTOB BBITVIAANT, KaK IIOKa3aHO Ha PUCYyHKE 5.7.
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Puc. 5.7: UcxopgHast mcTOopusa KOMMUTOB [I>KeCCHKIL.

ﬂ)KeCCI/IKa XOUeT CMHXPOHM3POBATh CBOIO pa60Ty C H)KOHOM, TaK UYTO OHA M3BJIEKAET MI3ME-

HEHUs C cepBepa:

# MawnHa [xeccuku

$ git fetch origin
From jessica@githost:simplegit

fbffs5bc..72bbc59 master -> origin/master

Ira KOMaH[a M3BJIEKAET Hapa6OTKI/I H)KOH&, KOTOpbIE€ OH YCII€J BBIIIOKUTD. I/ICTOPI/IH KOM-

MHUTOB [[)KecCcUKM Tellepb BRIVIAANUT KaK Ha pUCyHKe 5.8.

- *‘( 4b078 )Q—( ledee )4—( £bEES )<—( 81l4%a )4—( 23ace )ﬂ—( dafdz )
=

origin/master

Puc. 5.8: UcTopusa koMMuToB /[>KeCCHKI ITOCJIe M3BJIeUeHNs N3MeHeHMIT [[>KoHa.

Il>xeccuka 1oJiaraert, 4To €€ TeMaTMuecKas BeTKa 3aKOHUeHa, HO OHa XOueT y3HaTh, C UeM ell
HY’KHO CJIUTB CBOIO paboTy, uTOOBI OHA MOIJIA BBUIOXKUTE €€ Ha cepBep. OHa 3amyckaer git log,

4TOOBI BBIACHUTDH 3TO:

$ git log --no-merges origin/master Aissueb54
commit 738ee872852dfaa9d6634e0dea7a324040193016
Author: John Smith <jsmith@example.com>

Date: Fri May 29 16:01:27 2009 -0700

removed invalid default value

Teneps [I>xeccuka MOXeET CINUTh CBOIO TeMATMUECKYIO BETKY B BETKy master, cinth pabory
Ixona (origin/master) B cBOI BeTKy master u 3aTeM OTIPaBUTH U3MeHeHUs Ha cepBep. CHa-

Yajia OHa IIEPEKIII0UAETCA Ha CBOXO OCHOBHYIO BETKY, YTOOBI O6’I:eJII/IHI/ITI) BCIO 3Ty pa60Ty:
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$ git checkout master
Switched to branch "master"

Your branch is behind 'origin/master' by 2 commits, and can be fast-forwarded.

Omna MOXeT CIUTh CHayana BeTKy origin/master, a Mmoxer n issue54 — 06e OHM HaXOAATCI
BBIIIIE B MICTOPUY KOMMMTOB, TaK YTO He B)KHO KaKOil IOPSANOK CIMsIHMs oHa Bbibeper. Koneu-
HOE COCTOSHIE PEeIO3UTOPHUS TOJKHO IIOJTyUNTHCI MAEHTUYHBIM He3aBUCUMO OT TOTO, KaKOoJi I10-
PAOOK CIMSHMS OHA BBIOEPET; TOJIBKO UCTOPYUS KOMMUTOB Oymer HeMHOro pasHasd. OHa peraer

CJIUTH BETKY issue54 mepsoii:

$ git merge issueb54

Updating fbff5bc..4af4298

Fast forward
README I 1+
1ib/simplegit.rb | 6 +++++-

2 files changed, 6 insertions(+), 1 deletions(-)

Huxakux mpobiem He BO3HUKIIO; KAK BUAUTE, 3T0 ObLia 00bIuHas epeMoTKa. Temeps [xec-

cuka ciuBaer padory xxona (origin/master):

$ git merge origin/master

Auto-merging lib/simplegit.rb
Merge made by recursive.
1ib/simplegit.rb | 2 +-

1 files changed, 1 insertions(+), 1 deletions(-)

Cnusune IIPpOXOANT HOPMAJIbHO, VI TEIIEPH NCTOPUI KOMMITOB ,H)KCCCI/IKI/I BBITJIAONT TaK, KaK

II0Ka3aHo Ha PUCYHKe 5.9.

G ) ) G o ) o )

T S‘ ()

Puc. 5.9: UcTopusa xkoMmMuTOB [I>KecCHKII IIOCJIe CIVAHNAA ¢ M3MeHeHuAMI [[>koHa.

Teneps ykasarenb origin/master mocTyneH n3 BeTku master [XKeccHKm, Tak 4TO OHa MO-
KT CIIOKOITHO BBIMOJHUTD git push (mosnaras, uto [’)KOH He BBIKJIAObIBAJ CBOM U3MEHEHNS 3a

3TO BpeMs):
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$ git push origin master
To jessica@githost:simplegit.git

72bbc59..8059c15 master -> master

Kaskmplit pa3spaboTunk HECKOJIBKO a3 BBIIIOJIHAI KOMMUTBI M YCIIEIIIHO CIIMBAJI CBOIO paboTy

¢ paboToiT APYToro; CMOTPU PUCYHOK 5.10.

Elen
(@) () () () () (o)

-~ e ()

Puc. 5.10: cropust kKoMMuToB /[>KecCHKH ITOCIe OTIIPAaBKU BCeX M3MeHEHUII 00paTHO Ha

cepBep.

9T0 ofuMH U3 mpocTeiux pabounx IporeccoB. Bel paboTaeTe HEKOTOPOE BpeMs, IIPEUMY-
LIIECTBEHHO B TeMAaTIYeCKOI BeTKe, I, KOTia IIPUXOAUT BpeMs, cIBaeTe €€ B CBOIO BETKy master.
Korma BbI TOTOBBI ITIOIEINUTHCI 3TOI pa60T0171 C IpyTMMI, BbI CJIBaeTe e€ B BeTKy master, n3Bie-
KaeTe M3MeHEHs C CepBepa I ciuBaere origin/master (eciu 3a 970 BpeMs IIPOM3OLILIN U3Me-
HEHWs), U, HAKOHeL], OTIIpaBIIsieTe CBOM M3MEHEHNsI B BETKy master Ha cepsep. O01as mociaeno-

BaTEJIbHOCTD JEJICTBUI BBITJIANNUT TaK, KaK II0Ka3aHO Ha pUCyHKe 5.11.

5.2.3. OTpmenpbHasA KOMaHJA C MEHeIHKepOM

B sT0M CcIteHapuu MBI paCCMOTPUM POJIY YUACTHUKOB IIPOEKTa B 3aKPBITBIX IPYIIIIax OOJIBIIIE-
ro pasmepa. Bel HayunTecs paboTe B OKpYy>KE€HIMU, IJj€ MaleHbKIE TPyl COBMECTHO paboTa0T
HaJ[ 3aJjauaMl, a 3aTeM Pe3yJIbTaThl UX JeITeIbHOCTI MHTETPUPYIOTCS OTHENbHBIM CYOBEKTOM.

IaBaiite npencraBuM, uto [xoH u [xeccuka paboTaloT BMecTe HaJ OTHOI 3amadeil, B TO
BpeMs Kak [xeccuka ¢ [[xo3u paboTaloT Haj Apyroil. B aToM ciryuae KOMITaHMS MCIIOJIB3YeT pa-
60umII IIPOLIECC C MEHEIKEPOM I10 MHTETPALNY, IIPY KOTOPOM paboTa YaCTHBIX IPYyIIIl 00 beAMHI-
€TCSI TOJIBKO OIIpe/eIEHHBIMY MHKeHepaMy (0OHOBIIEHE BETKY Master IIIaBHOTO PeIo3UTOPII
MOXKET OCYII[ECTBIIATHCS TOJIBKO ITUMI MHKeHepamu). B sTom ciryuae Bes paGora BBIIIOIHSETCS B
BeTKax OTJeJIbHBIX KOMaH[ pa3paOOTUNMKOB I BIIOCIEICTBIN O0beAMHIETCA BOEAMHO MeHeKe-
paMu 1o MHTETPaLIL.

IaBaiite mpociienuM 3a pabounm mnporreccom [>keccuku, KotTopas paboTaeT Hax ABYMs 3afa-
YaMI, COTPY/IHIYAs OHOBPEMEHHO C ABYMs pa3HbIMMU padpaborunkamu. [TosiokuM, 4To oHa ysxe
JMeeT CBOIO COOCTBEHHYIO KOINIO pero3uTopus. [DKeccuKa peliaeT cHavuaua B3SIThCA 3a 3a7auy

featureA. [[is 9Toro oHa Co3qaéT HOBYIO BETKY U BBIIIOJIHSET B Hell HEKOTOPYIO paborTy:

# MawuHa [xeccuku
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git clone (url) >
git commit

¢ git clone (url)

git commit

git push origin'
git fetch origin >

git merge

'git push origin
'git fetch origin

git merge

git push origin.
git fetch origin.

Puc. 5.11: O61iasi IMoCIe0BaTeIFHOCTD COOBITHUIL [JISI IIPOCTOr0 padouero mpouecca c

HeCKOJBKUMM pa3paboTunkamu B Git’e.

$ git checkout -b featureA

Switched to a new branch "featureA"

$ vim lib/simplegit.rb

$ git commit -am 'add limit to log function'
[featureA 3300904] add limit to log function

1 files changed, 1 insertions(+), 1 deletions(-)

Ha srom sTame eii TpeGyeTcs IIOREIUTHCI CBOEI paboToii ¢ [KOHOM, TaK UTO OHa OTIIPaBJISeT
KOMMITBI, BBIIIOJIHEHHBIE Ha BeTKe featureA, Ha cepBep. Tak kak [[Xkeccka He UMeeT IIpaBa Ha
U3MeHeHIe BeTKI master Ha cepBepe — TOJIbKO MeHeIKephI 110 MHTErpaliil MOTYT JeJaTh 3TO —
OHa BBIHY’K/I€HA OTIIPABIISATh CBOM M3MEHEHMS B APYTYIO BETKY, YTOOBI 00MeHMBAThCSI PaboToII ¢

I>xoHOM:

$ git push origin featureA

To jessica@githost:simplegit.git

* [new branch] featureA -> featureA

L[)Keccm(a COO6I_I_[aCT II0 9JICKTpOHHO]7I Imouyre H)KOHY, UTO OHa BBUIOXXINJIa HEKOTOPBbIE Hapa-

60TKM B BeTKy featureA, u uto oH MokeT IpoBeputh ux. [Toka [xeccuka ) aét orBera ot [[)KOHa,
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OHa pelllaeT HayaTh paboTy Hax BeTKoit featureB Bmecre ¢ [[xo3u. [[ns Hayana oHa CO30AET HO-

BYIO BETKY IJIA 3TOM 3aaul, JVICIIOJb3yda B KAUECTBE OCHOBBI BETKY master Ha CepBeEpeE:

# MawnHa [xeccuku
$ git fetch origin
$ git checkout -b featureB origin/master

Switched to a new branch "featureB"

Teneps [)xeccuka fmeyaeT Iapy KOMMUTOB B BeTke featureB:

$ vim lib/simplegit.rb

$ git commit -am 'made the ls-tree function recursive'
[featureB e5b0fdc] made the ls-tree function recursive
1 files changed, 1 insertions(+), 1 deletions(-)

$ vim lib/simplegit.rb

$ git commit -am 'add ls-files'

[featureB 8512791] add 1ls-files

1 files changed, 5 insertions(+), 0 deletions(-)

Penosutopuii [I>xeccuky BBITIIAOANUT, KaK IIOKa3aHO Ha PUCYHKe 5.12.

master featureA

\J

(- e)
N
(=)=

A

featureB

Puc. 5.12: UcxogHad MCTOPUS KOMMUTOB Y [[>KecCHKIL.

Jxeccuka y»ke TOTOBA OTIIPABUTH CBOXO paboTy Ha cepBep, HO moaydaer oT [[xo3u coobire-
HIE O TOM, UTO HEKOTOpble HapabOTKM yske GbLIM BBUIOKEHBI Ha cepBep B BeTKy featureBee.
[Tostomy [I)Keccuka MOJDKHA CHAuala CIMTh 9TU M3MeHEHNS CO CBOMMI, IIPEX/e YeM OHa CMO-

JKeT OTIIPaBUTH CBOIO paboTy Ha cepBep. OHA MOKeT M3BJIeYb M3MeHeHus [[)Ko3u KoMaHIolt git
fetch:

$ git fetch origin
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From jessica@githost:simplegit

* [new branch] featureBee -> origin/featureBee

Tenepb I[>1<eccm<a MOZKET CJIIUTDb 3TN UBSMEHEHNA B CBOU Hapa6OTKI/I KOMaH0M git merge:

$ git merge origin/featureBee

Auto-merging lib/simplegit.rb
Merge made by recursive.
lib/simplegit.rb | 4 ++++

1 files changed, 4 insertions(+), 0 deletions(-)

Ectp HeGoJb1Iast TpobIeMa — eif Hy)KHO BBUIOXKIUTH N3MeHeHs 13 cBoell BeTku featureB B
BeTKy TeatureBee Ha cepBepe. OHa MOKeT cIeJIaTh 3TO IIpM ITIOMOILM KOMaHAbI git push, ykasas

Ha3BaHIE JIOKAJIbHOM I YIAJI€HHON BETKM, pa3AeI€HHbIe IBOCTOUMEM:

$ git push origin featureB:featureBee

To jessica@githost:simplegit.git

fba9af8..cd685d1 featureB -> featureBee

910 HasbIBaeTcs refspec. CMoTpu r1aBy 9, rae 6osiee qeTaIbHO 0OCYKAAIOTCS CrIelpIKaLII
CCBUIOK M pasjMuUHBbIe BeIlM, KOTOPbIe BbI MOKETE JeJIaTh C HUMIL.

Manee, [xoH coobimiaer [Keccuke 1o IOYTe, UTO OH 06ABII HEKOTOPBIE M3MEHEHVS B BETKY
featureA u npocur eé npoBeputs ux. OHa BeimonHseT git fetch, YTOGBI MONTyUNTH BHECEHHBIE

,H)KOHOM JVISMEHEHUA:

$ git fetch origin
From jessica@githost:simplegit

3300904..aad881d featureA -> origin/featureA

3areM, ucronp3yst KoMaHAy git 1log, OHA CMOTPUT, UTO XKe ObLIO M3MEHEHO:

$ git log origin/featureA AfeatureA
commit aad88ldl54acdaeb2b6b18eabe827ed8a6d671e6
Author: John Smith <jsmith@example.com>

Date: Fri May 29 19:57:33 2009 -0700

changed log output to 30 from 25

Haxonery, oHa cimBaet pa6oTy [[’koHa B CBOIO COOCTBEHHYIO BeTKy featureA:
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$ git checkout featureA
Switched to branch "featureA"
$ git merge origin/featureA
Updating 3300904..aad881d
Fast forward
1ib/simplegit.rb | O qHmEEEERAAR=

1 files changed, 9 insertions(+), 1 deletions(-)

Ckor Yakou Pro Git

I>xeccuKa XOUeT Koe-uTo IIOAIIPAaBUTH, TaK UTO OHA OIIATH AE€JIa€T KOMMMUT M 3aT€M OTIIpaB-

JIAE€T MI3MEHEHNS Ha CEPBEP:

$ git commit -am 'small tweak'
[featureA 774b3ed] small tweak
1 files changed, 1 insertions(+), 1 deletions(-)

$ git push origin featureA

To jessica@githost:simplegit.git
3300904..774b3ed featureA -> featureA

HCTOpI/IH KOMMUITOB H)KCCCI/IKI/I TEIIEPD BBITVIAANT TAK, KaK IIOKa3aHO Ha PMCYHKE 5.13.

master

origin/featureA

[

featureA

v v
- ) ) () () (o)
N

=- - @

featureB

origin/featureBee

Puc. 5.13: Uctopusa [[>keccuku 1ocijie BHECEHIUA KOMMITOB B BETKY C pellIaeMOJ 3aaueit.

Ixeccuka, [xosu m [KoH MHOOPMUPYIOT MeHe[KEepPOB II0 MHTErpalliyl, UTO BETKU

featureA n featureBee Ha cepBepe TOTOBBI K MHTETPAL[ML B OCHOBHYIO BeTKY paspaborku. Ilo-

CJI€ TOr'0, KaK OHM MHTETPUPYIOT 3TN BETKM B OCHOBHYIO BEPCIIO, I3BJIEUCHINIE€ NJaHHBIX C CEPBEpaA

HpI/IBeJIéT K ITIOSIBJIEHII0 HOBBIX KOMMUTOB CIUIHUI. TakuM 06p3.30M, JCTOpYISE KOMMITOB CTaHET

BBIIVIANETD TaK, KaK Ha pUCYyHKe 5.14.

MmuoxecTBo rpynn nepexondaT Ha Git MMeHHO 13-32 BO3MOKHOCTM IapalIeJIbHOM paboThI

HECKOJIBKMX KOMaHJ C ITOCIeRyIOIMM OO0beIMHEHNEM PasHbIX JMHUII paspaboTku. OrpoMHoOe

IpENMyIeCTBO Git’a — BO3MOXHOCTb MaJIEHbKIX IIOATPYIIIT GOJIBIIION KOMaHbI pa6OTaTI) BMeE-
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[ ]
=3 | = l
““‘( 4b078 )‘—( ledee )‘—( 33009 )‘—( aadBB )‘—( 774b3 )‘—( 5399%e )
" e
(esbuf )1—(8512?) ed6B5 )

featurel
origin/featureBee

origin/master |

Puc. 5.14: I/ICTOPI/I}I KOMMITOB H)KeCCI/IK]/I IIocJjie CJIMAHUSA IBYX TEMATUNUECKNX BETOK.

CTe uepes yoaIE€HHbIE BETKM, He Melllasi IIpY 3TOM Bceit koMaHe. [loceoBaTelbHOCTD COOBITIII

B PaCCMOTPEHHOM 37ech paboueM Ipoilecce IpeacTaBleHa Ha pucyHKe 5.15.

Cepsep:featureA | Cepsep:featureBee

git push origin featureA

git commit Ha A

v

git commit Ha A
it fetch origin
git merge Ha A

git push origin featureA >

git commit Ha A

git pushjorigin featureBee >

git commit Ha B

git fetch origin

git merge Ha B

git push origin featureB:featureBee

\4

git fetch ofigin

git merge Ha A

AN
git commit Ha A
git push origin featureA o
>
IO>xeccuka Dxo3un | Cepsep:featureA | Cepsep:featureBee

Puc. 5.15: OcHOBHasI IOCIeXOBATEIBHOCTD AEIICTBUII IJIsA padoudero Impoiecca B KOMaH/e

C MEHEPKEPOM II0 MHTEerpanmnmn.

5.2.4. He601BIIION OTKPBITHIN IPOEKT

BrecTtu BKIag B OTKPHITHIIL IPOEKT — 3TO HEMHOrO Apyroe. M3-3a Toro, uto y Bac HeT npas
Ha IpsMoe M3MeHeHIe BeTOK IIPoeKTa, TpebyeTcsa KaKol-HMOyAb ApyToil IyTh AJI oOMeHa Ha-
paborkamu ¢ MeltHTeltHepamu. [IepBbIil IpMMep OMMCBHIBAET yUacTHe B IIPOEKTE Yepe3 pa3BeTB-
nenne (fork) ma Git-xocTmHrax, Ha KOTOPBIX 9TO AeJIAETCs OCTATOUHO IpocTo. CaliThl repo.or.cz

u GitHub ofa mognepXuBaioT TaKyl0 BO3MOKHOCTD, 1 GOJIbIIIAs UaCTh METHTETHEPOB IPOEKTOB

131



T'masa 5 Pacmpenenénneni Git Ckot Yakon Pro Git

NPUIEPKUBAIOTCI TAKOTO CIIoco0a COTPyRHMYECTBA. B ciemyrolieM pasieiie pacCMaTpUBAIOTCS
MPOEKTHI, KOTOPBIE IIPEAOUNTAIOT IPMHNMATH [TATUM 110 e-mail.

CHauaJjia BBI CKOpee BCEro 3aXOTHTe CKJIIOHUPOBATh OCHOBHOI PEIO3UTOPIUIL, CO3/IaTh TeMa-
TUYECKYIO BEeTKY IJISL OHOTO JUIM HeCKOJIBKMX IaTueil, KOTOphbIe BBl COOMpaeTech BHECTU B IIPO-

€KT, ¥ BBIIIOJIHUTH CBOIO paboTy B Heil. [lociieqoBaTeIbHOCTD [EVICTBII BBIMISAUT CIIEeTYIOIIIM

obpasom:

$ git clone (url)

$ cd project

$ git checkout -b featureA
$ (BbiNO/IHEHME PabOoTh)

$ git commit

$ (BbiNOMHEHUE pPaboThl)

$ git commit

Bo3MO0)XHO, Y Bac BOSHMKHET >KeJlaHNe BOCIIOJIb30BaThCsA rebase -i, UTOGBI CIUTIOLINTH
(squash) cBoy HapaGOTKY B € JMHBIN T KOMMILT, JUIM PEOPTaHM30BaTh HApabOTKM B KOMMMUTAX TAKIM
00pasoM, YTo6kI MX OBLIO IPOIIle BOCIIPUHIMATD MEHTEeIHEpaM IIPOeKTa — 00 MHTEPAKTUBHOM
nepeMeleHUy OyIeT paccKasaHo B IJIase 6.

Ecyut BbI 3akoHUMIIM paboTy CO CBOEI BETKOI M TOTOBHI IIOAENUTHC HApabOTKaMU C MeVH-
TellHepaMM, IepeiiauTe Ha CTPAaHUIy MICXOMHOTO IIPOeKTa M HakmuTe KHoOIKy «Fork», cosmas
TaKMM 00pasoM CBOIO COOCTBEHHYIO KOIIMIO IIPOEKTa, JOCTYIIHYIO Ha 3aIlUCh. 3aTeM BaM HY>KHO
n06aBuTh URL 5TOro HOBOTO PENO3UTOPUS B CIIUCOK YOAIEHHBIX PEIIO3UTOPIEB, B HAIIIEM CIIydae

MbI Ha30BéM ero myfork:

$ git remote add myfork (url)

Bam Hy»XHO OTIIpaBUTH CBOM HapabOTKM B 3TOT perro3uropuit. [Iporite Bcero 6ymeT oTIpaBuTh
B yJAJ€HHBIN PEINIO3UTOPHIL Ty BETKY, HaJl KOTOPOII BbI pa60TaeTe, a He CIIMBATh €€ B BETKy master
U OTIIPABJIITH IIOTOM €€. DTO OOBICHIETCS CIEAYIOIIMM 00pa3oM — eciu Baila pabora He Oyger
NpuHATA VUK OyOeT IPUHITA TOJIBKO YaCTUYHO, BAM He NPUIETCS OTKATHIBATh Ha3ad CBOIO BETKY
master. Ecin MeiiHTeIHEPHI COJIBIOT, IIEPEMECTSAT VM YaCTHMUHO BKJIIOUAT Bally paboTy, BB, B

KOHEYHOM C‘—IéTe, IIOJIyUNTE eé 06paTHO IIpY IIOJTYYEHUN U3MEeHEHUN U3 UX PENnoO3UTOpIMA:

$ git push myfork featureA

Korna Bartn HapaboTku 6yyT OTIIpaBJIeHbI B Balll GOPK, BaM HYXKHO OyJeT IT0C/IaTh YBeJOM-
JeHue MeitHTeltHepy. Ero yacTo HasbIBaroT 3ampocoM Ha BKiIoueHre (pull request), BbI MoxkeTe
6o creHepupoBaTh ero uepes caiit — Ha GitHub’e ects xHonka «pull request», aBTomaTuue-
CKIM YBeJOMIISIOIIas MejfHTelIHepa, 1100 BBIMOJIHNTh KOMaHAy git request-pull u BpyuHYyIO

OTIIPABUTDL €€ BBIBOJ IO II0UYTE MEITHTEITHEpY.
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Komanpa request -pull npuHuMaeT B KauecTBe apryMeHTa UMs 6a30BOII BETKIL, B KOTOPYIO
BBI XOTUTE BKJIIOUUTH CBOIO paboTy, u URL pemnosutopms, 13 KOTOPOro MENHTEHEP MOXKET I10-
JyunTh Bawmy HapaGoTku. KoMaHma BBIBOAMT KOPOTKYIO CBOAKY BCEX M3MEHEHUIT, KOTOpbIE BbI
IIpOCHUTe BKIIOUNTD B IIpoeKT. Hanpumep, ecan [Ikeccuka xoueT rnociaTh [»K0oHy 3aIIpoc Ha BKIIIO-
4yeHIe, Korjia OHa cfeaa Ilapy KOMMMTOB B TEMAaTIUECKO BETKE I y’Ke OTIIpaBua €€ Ha cepBep,

el cilefyeT BBIIIONHUTE CIeayolee:

$ git request-pull origin/master myfork
The following changes since commit ledee6b1d61823a2de3b09c160d7080b8d1b3a40:
John Smith (1):

added a new function
are available in the git repository at:
git://githost/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(-)

BeIBom MoKeT OBITH OTIIPABJIeH MEIHTEeIHEpY — OH COINEepKUT CIIMICOK KOMMMUTOB, MH(OP-
MAIJIO O TOM, I'ie HAUMHAEeTCd BeTKa C MI3MEHEHUAMN, U YKa3bIBaeT, OTKyJa MOXHO 3a6paTh 3TH
U3MEHEHNS.

s mpoekTa, MeITHTelIHepOM KOTOPOTO BBI He ABJIA€TeCh, IIPOollle MMETh BETKY master, KoTo-
pas OTCJIeXKUBaeT BeTKy origin/master, i BEIIOTHATH paboTy B TeMaTMUECKNX BeTKaX, KOTOPBIE
BBI JIETKO CMO>KeTe yIaINTh, B CIIydae ecIu oHM OyayT oTKIoHeHHI. Ecin BBI pacnpenensdere CBOM
HapabGOTKM IT0 pas3IMUHBIM TeMaM B TeMAaTHUECKUX BeTKax, BaM Oy/eT IpOoIlie BBIIIOTHNUTD Iepe-
MellleHe CBOell paboThI, B CIyyuae eciIy BepXyIKa [NIABHOIO PEIIO3UTOPIS IIepeMeCTUTCS 3a Bpe-
Ms pabOoTHI ¥ BaIllyl KOMMUTSI y>Ke He IOJyUNTCA IPpUMeHUTh Oe3 KoHpnkToB. Hanpumep, ecin
BBI INIAaHUpPYeTe OTIIPaBUTh B IIPOEKT paboTy II0 APYroil TeMe, He IIPOJOJIKAliTe paboTaTh BHYT-
P¥ TeMaTMUYECKON BETKM, KOTOPYIO BBl TOJIBKO UTO OTIIPaBIUIM, HAUHITE CHOBA C BETKU master

TJIAaBHOTO PEIIO3MTOPIIS:

$ git checkout -b featureB origin/master
$ (BbiNO/IHEHME PabOoTh)

$ git commit

$ git push myfork featureB

$ (oTnpaBka nUcbMa MeWHTenHepy)

$ git fetch origin

Teneps KaXKaas U3 BaIIUX TeM IPEACTABIAET COOOI HEUTO ITOXOXKee HA OUepeb 113 IaTuelt,

KOTOPYIO BbI MOJKETE II€pE3alllIChbIBaTh, II€EPEMEILATD, MOIU/I(l)I/IHI/IpOBaTI), HE OKa3bIBad BIVAHUA
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Ha OCTaJIbHBIE, KaK Ha PUCYHKe 5.16.

master

origin/master

Y v
o) () ()
.

(azde3 )ﬁ—( 04708 )-q— featureA
(esbof )-1— featureB

Ckor Yakou Pro Git

Puc. 5.16: VicxomHas cTopust KOMMUTOB npu padore Hax featureB.

[aBariTe mpencTaBUM, UTO MEMHTEIHED IPOEKTa BKIIYIJI B OCHOBHYIO BEPCHUIO UBIO-TO

IpyIIy mardelil. 3aTeM OH ITOIBITAJICA BKJIIOUUTD Ballly IIEPBYIO BETKY, HO CIUSHIE yKe He IIpo-

XOOUT IrJIagKo. B sTtom CjIyda€ Bbl MOJKETE I'IOl'IpO6OBaTI) IIEPEMECTUTD 3Ty BETKY Ha BEPXYIIKY

BeTKU origin/master, paspelmmTs KOHGUIMKTHI I MelTHTelIHepa 11 3aTeM 3aHOBO IIPeICTABUTh

CBOM MI3SMEHEHNSI Ha paCCMOTPEHNE:

$ git checkout featureA
$ git rebase origin/master

$ git push -f myfork featureA

Tax BbI IlepemnnieTe CBOI MCTOPIMIO KOMMITOB, UTOOBI OHA BBIMVIAENa TaK, KaK Ha PUCYH-

ke 5.17.

origin/master

' '
() () (o)

' deeéb l 5399 1——( featureA
()]

Puc. 5.17: cTopust KOMMUTOB Iocie paborsl B featureA.

Tak kak BbI IlepeMeCTIUIM BEeTKy, KOMaH[e push BbI HOJKHBI Iepenars onumio -f, uro6snl

MMeTh BO3MOXHOCTb 3aMEHUTb BeTKy featureA Ha cepsepe. EcTh anbTepHaTBa — BBLIOXKUTD

HOBYIO paboTy Ha cepBep B APYIYIO BETKY (BO3MOXKHO, Ha3BaB eé featureAv2).

[aBaitre paccMOTpuUM 0oJiee BEPOSTHBIN CLIEHAPUIL: MEITHTEIHEP IIPOCMOTPEJ Ballry paboTy

BO BTOpOf;I BETKE, I EMY IIOHPABIJIACh Ballla A€, HO OH XOTEJ 6I)I, UTOOBI BBl U3MEHUIN HEKO-

TOPBIE AETAIN pealn3alm. BOCHOJIBSYQMCH 3TOM BO3MO>KHOCTBIO, uTOOBI 3a00HO IIEPEMECTUTDH

Baiy paboTy Tak, 4ToOBI OHa Gas3mpoBaylach Ha TeKyllell Bepcum BeTKu master B mpoekre. Co-

3aquM HOBYIO BETKY, 6a3MpYIOLIyIOCs Ha TEeKyIell BeTke origin/master, ymroruum (squash)
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3[lech M3MeHeHus 13 BeTKy featureB, paspemnM Bce KOHQIMKTBI, KOTOPbIE MOT'YT BO3HUKHYTh,
crenaeM HeOOXOMMMbIE U3MEHEHNS B pealn3alii Balllell eV I 3aTeM BBIJIOXKIM BCE 9TO B BUJIE

HOBOI BETKI:

$ git checkout -b featureBv2 origin/master
$ git merge --no-commit --squash featureB
$ (uM3MeHeHue peanmsauun)

$ git commit

$ git push myfork featureBv2

Omrus --squash Gepér Bcio pabory Ha ciamBaemoit Betke (featureB) m cxxumaer eé B oguu
KOMMIUT, He SBJITIOIINIICA KOMMUTOM-CIUSHIEM, 1 IIOMeIllaeT ero Ha BepXYIIKY TEeKyIIell BeTKIL.
Omnumst --no-commit cooburaer Git'y, 4To He HY>KHO aBTOMATHMYECKN 3aMCHIBATH KOMMUT. JTO
IIO3BOJIUT BaM BHECTU BCe M3MEHEHMNA C APYroll BeTKM M 3aTeM CHEJAThb eIl€ pal M3MEeHEeHUI
Tepes 3alyChI0 HOBOTO KOMMITA.

Tenepb BbI MOXKeTe OTIIPABUTh METHTEIIHEPY COOOIIIeHIIE O TOM, UTO BbI CHAeJIaIN TpeOyeMble

M3MEeHEHNs, I OHU MOTYT OBITh HallIeHbI B Ballleit BeTke featureBv2 (cm. puc. 5.18).

‘ master ‘ ‘cu gin/master ‘

! !
- - ‘(4b075 )4—( ledee )d—(33009 )

() +—Gme)

e5bof

Puc. 5.18: Vicropust KoMMHUTOB 11ocjie pa6orel Hap featureBv2.

5.2.5. boabUIO OTKPBITHIN IIPOEKT

Bo MHOTUX KPYHIHBIX IIPOEKTaX €CThb yCTAaHOBJIEHHBIE IIPOLIeAYPhI IPMHATHUSA ITaTyell — BaM
noTpebyeTcs BHIACHUTD TOUHBIE ITPaBIIA IS KaKOT0 IIPOEKTa OTAEIBHO, TaK KaK OHI Be3/ie pas-
Hble. OTHAKO, MHOTTIE KPYIIHBIE OTKPBIThIE ITPOEKTHI IPMHUMAIOT IIaTUM Yepe3 CIIMCKI PaCCBIIIKM
IUIs pa3paboTUMKOB, TaK UTO MBI CEfYac pacCMOTPIM IIPUMeD JICIIOIb30BAHMS 9TOTO CII0Co0a.

Pabounit mmporiecc mOX0XX Ha OIMCAHHBIN paHee — BBI CO34aéTe TEMATMUYECKYIO0 BETKY IS
KaKTOJ cepuy IaTdeil, Hal KOTopoil paboraere. OTimyme COCTOUT B Ipollecce BHECEHMS 3TUX
M3MeHEHNII B IIPOeKT. BmecTo Toro, uto6sl co3naBaTh orBerBiieHue (fork) or mpoekra n ormpas-
JIATH HapabGOTKY B CBOTI COOCTBEHHBII PEITO3UTOPMIL C IIpaBaMI Ha 3aIIMCh, BbI TeHepupyeTe e-mail

BEPCUIO KKOI cepuyt KOMMMUTOB I OTIIPaBIIsIeTe €€ B CIIMICOK PACCHLIKM [JI pa3paboTUMKOB:

$ git checkout -b topicA

$ (BbiNOMHEHUE pPaboTh)
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$ git commit
$ (BbiNOAHEHME pPaboThl)

$ git commit

Teneps y Hac ecTb JBa KOMMMNTA, KOTOpbIE HYKHO OTIIPABUTh B CIIMCOK pacChLIKM. Bocmons-
3yeMcs KoMaHpolt git format-patch, uto6sl creHepupoBath daribl B popMate mbox, KOTOpbIe
BBI CMOJKET€ OTIIPABMTH IIO IOoYTe. ITa KOMaHa IIpeBpalaeT KaKIblli KOMMMUT B 3JIEKTPOHHOE
IICBMO, TeMOJI KOTOPOTO ABJIAeTCA IIepBas CTPOKa COOOIIe N KOMMMNTA, & OCTaBIIAACH YacCThb CO-
001LIIeHNsT KOMMUTA U ITaT4, KOTOPBIiL OH IIPefICTaBIseT, IBISIOTCA TeJIOM MucbMa. XOpoleit 0co-
6eHHOCTBIO 3TOTO ABJIAETCH TO, YTO IIPUMeHeHIe ITaTua 13 CTeHepUPOBAHHOTO KoMaH#oi1 format -
patch aJIeKTPOHHOTO MMChMA COXPaHAET BCIO MHGOPMALNIO O KOMMMTe. MBI YBUIOUM 3TO B Clle-

IOyIolleM paspele, Korga OyaeM IpMMeHITh TaKue IaTdu:

$ git format-patch -M origin/master
0001-add-1limit-to-log-function.patch
0002-changed-log-output-to-30-from-25.patch

Komanma format-patch cosmaér (baimm C rmaTyaMm ¥ BBIBOOMT MX HaszBaHud. Ommmsg -M
coobiaer Git’y 0 HeOOXOIMMOCTY OTCIEKUBAHIS ITepeMeHoBaHmII ¢aiios. ITorossle marun

BBITVIAOAT TaK:

$ cat 0001-add-limit-to-log-function.patch

From 330090432754092d704da8e76ca5c05c198e71a8 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 1limit 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/lib/simplegit.rb
index 76f47bc..f9815f1 100644

--- a/lib/simplegit.rb

+++ b/lib/simplegit.rb

@@ -14,7 +14,7 @@ class SimpleGit

end

def log(treeish = 'master')
- command("git log #{treeish}")
i command("git log -n 20 #{treeish}")

end
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def 1ls_tree(treeish = 'master')

1.6.2.rcl1.20.98c5b.dirty

BrI Takxe MOXKeTe OTpeRaKTUPOBaTh 9TU Gajlibl ¢ HaTuaMM, YTOOBI JOOABUTH B 9JIEKTPOHHOE
MICHMO KaKy0-TO MH(pOpMAaIMI0, KOTOPYIO BbI He XOTHUTE IIOKAa3bIBATh B COOOIIIEHNI KOMMMUTA.
Ecnu BBI 106GaBUTE TEKCT MEXAY CTPOKOI - - 1 HauanoM marda (crpoka lib/simplegit.rb), To
pa3paboTUYnK CMOXKET ero IPOUNTATh, a P IPMMEHEHUN [1aTua OH OyAeT BhIOpOILIeH.

YT06BI OTIIPABUTD 3TU (PAiIbI B CIIMCOK PACCHLIKY, BBl MOXKeTe JIMOO0 BCTaBUTh (Dailil B CBOEM
IIOUTOBOM KJIMEHTE, IGO0 OTIIPABUTH €r0 Uepes CIeNUaTbHYI0 IIPOrPaMMY U3 KOMaH/{HOI CTPO-
ku. BeraBka Tekcra 4acTo MpMBOAMT K olImOKaM GpopMaTUpPOBaHUS, OCOOEHHO B «yMHBIX» KJIH-
€HTaxX, KOTOpbIe He COXPAHSIOT CMBOJIBL IIEPEBOIA CTPOKY U ITPOOEIbHbIE CMBOJIBI B ICXOXHOM
Bupe. K cuactsio, Git mpegocTasigeT MHCTPYMEHT, ITO3BOJIAIOIINI BaM IepegaBaTth depes IMAP
IIpaBIIIbHO OTdOpMaTUpOBaHHbIe rTatyn. [l Bac IpuMeHeHIe 9TOr0 MHCTPYMEHTa MOYKET OKa-
3aThCsI OoJree MPOCTHIM. S MOKaxy, Kak OTchuIaTh nmaryy uyepe3 Gmail, Tak Kak UMEHHO 3TOT areHT
s U MICIIOJIB3YI0; BBI MOXKETe IIPOUECTb ITOPOOHbIE MHCTPYKLMY [AJIS MHOKECTBA IIOYTOBBIX IIPO-
TpaMM B BBILLIEYIIOMAHYTOM @aﬂne Documentation/SubmittingPatches, HaxopgsaleMcsa B ucC-
xonHoM Kome Git’a.

[ns Hauayia HaM HeoOXOIMIMO HACTPOUTH CEKIMI0 imap B daitre ~/ . gitconfig. Moxere mo-
6aBUThH BCe 3HAUEH [10 OHOMY HECKOJIbKMMM KoMaHaaMu git config, min Moxere 106aBUTH

X BCE Cpaldy BPYUHYI0; HO B ITOI'€ Balll Q)aﬁm KOH(l)I/II‘YpaLU/H/I HAOJIKE€H BBITVIAAETD IIPVIMEPHO TaK:

[imap]
folder = "[Gmail]/Drafts"
host = imaps://imap.gmail.com

user = user@gmail.com

pass = p4ssword
port = 993

sslverify = false

Ecnn Bamr IMAP-cepBep He ncnons3yet SSL, nBe mociefHMe CTPOKY MOTYT OTCYTCTBOBATb, a
napametp host npumer 3HaueHne imap:// Bmecto imaps://. Korga sakoHuUmMTE ¢ HACTPOMKAMY,
BOCIIOJIB3YiiTeCh KOMaHAo! git send-email, uTOOBI TOMECTUTH CBOIO CEPUIO MATUENL B IAIKY

Drafts Ha yxasanaom IMAP-cepBepe:

$ git send-email *.patch

0001-added-1limit-to-log-function.patch
0002-changed-log-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
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3areMm Git BbIIaéT Kyuy CIIy»KeGHBIX COOOLIEHMIT, KOTOPBIE IS KAYKIOT0 OTCHLIIAEMOTO IIaTyua

BBITVIAMAT CIETYIOIINM 06pa3oM:

(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.rcl.20.9g8c5b.dirty

In-Reply-To: <y>

References: <y>

Result: OK

Ecnn Bcé mpoIuto ycIelllHo, TO ceifuac BbI MOXKeTe IIepelfTy B CBOX0 Hamky Drafts, msme-
HNTh noJle To Ha apec CIIMCKa PacCBIIKY, B KOTOPBINT BBI COOMpaeTech IOCIATh IaT4M, BO3MOKHO,
yKasaTh afipec MelHTelHepa M JINITA, OTBEUAIOIIET0 32 HYKHYIO YacTh IIPoeKTa, B none CC u

OTIIPAaBUTDH COO6H1€HI/I€.

5.2.6. Utorn

B atom paspmene MbI paccMOTpenu psif OOLIENPUHATHIX PaboUNX IPOLECCOB, IPUMEHIEMBIX
B PasHBIX THUIIAX IIPOEKTOB, UCIONB3YyIOIuX Git, c KOTOPBIMI BBl HaBepHIKA CTOIKHETeCh. Takxke
OBLIY IIpeCTaBIeHbl HECKOIBKO HOBBIX MHCTPYMEHTOB, IIPM3BAaHHBIX IIOMOUb BaM B OpraHM3a-
LM 9TUX TIpOIieccoB. [lanee MBI paCCMOTPUM, KaK OCYIIECTBIISETCS PaboTa ¢ IIPOTUBOIIOI0KHOI
CTOPOHBI 0appMKaAbl — KaK COIPOBOKIATH IPOEKT, ucronbayommit Git. Ber Hayunrecs poan

6JIaTOCKIIOHHOTO AMKTaTOpa NN pOJN MEHEIKEPA II0 MHTETpal.

5.3. ConmpoBo)kaeHNE NPOEKTA

B nomonneHne k ToMy, Kak a¢peKTUBHO paboTaTh HaJ IPOEKTOM, BaM, HaBEpHIKA, HEOOXO-
IMMO TaKKe 3HaTh, KaK CaMOMY IIOAAepKMBATh IPoeKT. CONMpOBOKAeHIE IIPOEKTA MOKET 3aKJII0-
4aTbCd B IPMHATUI U IPMMEHEHNN ITaTuell, CreHepMPOBaHHBIX ¢ MoMolIbio format -patch u oT-
IIpaBJIE€HHBIX BaM II0 IIOUTE, MJIV B MHTErPallMM M3MEHEHMI 113 BETOK Te€X PeII03UTOpMEB, KOTOPhIE
BBI T00ABIIINM B KaUeCTBe YOAIEHHBIX (remotes) IUIst Balrero npoekra. HeBakHo, moamepsxmnBaere
JIM BBl STAJIOHHBIN PENO3UTOPUIL MPOEKTa MJIM XOTUTEe IIOMOYb C IIPOBEPKOI U YTBEepKIAeHUEM
nardyeri, BaM HeoOX0aMMo BeIpaboTaTh MeTO[ IpuéMa HapabOTOK, KOTOPHIil Oymer HamboJlee 1o-

HATHBIM UIA APYTIUX YUYaCTHIMKOB I HE 6yIICT M3MEHATHCA B T€UEHIIE UINTEJIBHOTO CPOKa.

5.3.1. PaboTa c TeMAaTMUYeCKNMHI BEeTKAMU

Ecnu BBI pelitaere, MHTEIPUPOBATH JIM HOBBIe HapaOOTKM, KaK IIPABIIIO, HEILIOXO GBIIIO ObI

OIpo6OBaTh MX B KaKO-HIOYIh BpEMEHHON TEMATUUECKOI BETKe, CIIELMAIBHO CO3MaHHOM IS
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MX TecTHpoBaHMs. Tak OyaeT jierue IOAIIPaBUTh OTAEIbHBIE TATYY VIV 3a0pPOCUTD MX O JIYUIINX
BpeMEH, eciIM UTO-TO He paboTaer. Eciu BBl JammTe BeTKE IMPOCTOE MMsI, OCHOBAaHHOE Ha TeMe
copeprkallercsa B Hell pa60TbI, HaImpumep, ruby_client, mun KaK-HI/I6YI[L TakK ’Ke HaTJISITHO, TO
BBI CMOJKETe JIETKO BCIIOMHITb, [JIS U€T0 3Ta BETKA, €CJIM BaM BAPYT NPUIAETCI OTIOKUTE paboTy
C Hell 1 BepHYThCH K Heil mosgHee. B mpoekte Git MeliHTelIHep, KaK IIPaBMIIO, CO3TAET BETKU C
mobaBiIeHMEM IIPOCTPAHCTBA MMEH — K IpuUMepy, sc/ruby_client, rme sc — 3To cokpaléHHoe
MM aBTOpa, IIPUCIIABIIEro CBoo padory. Kak BBl yke 3HaeTe, co3qaTh BETKY, OCHOBAaHHYIO Ha

Balllell BeTKe master, MO>KHO CIeqyIoImM o6pasom:

$ git branch sc/ruby_client master

I/IJ'II/I, €CJIN BBI XOTUTE Cpady IIEPEKITIOUNTHCI Ha CO3AaBA€EMYIO BETKY, MOKHO BOCIIOJIb30BATbh-

ca komaHpgoi checkout -b:

$ git checkout -b sc/ruby_client master

Tenepb BBI I'OTOBBI K TOMY, 4TOOBI IIPUMHATD U3MEHEHNA B JaHHYI0 TEMATNMYECKYIO BETKY U

OIIpENEeJINTDh, XOTUTE JIV BbI BJIIVITh IX B CBOIL CcTabIIbHbIE BETKU VI HET.

5.3.2. IIpuMeHneHuMe MaT4Yeli, OTIIPABJIE€HHBIX II0 IOYTE

Ecsyt BBI OJIyumim 1o 3JIEKTPOHHOI IoUTe IaTd, KOTOPBINl BaM HY’KHO MHTEIPUpPOBaTh B
CBOII IIPOEKT, BaM HEOOXOAMO IIPUMEHNTD [IATU B TEMATIUECKOIT BETKE, UTOOBI €10 o1(eHnTh. ECTh
IBa criocoba IpuMeHeHMs: OTIPABIEHHBIX 10 IIOUTe IaTUell: C IIOMOIIbI0 KOMaHb! git apply

JUIM KOMaHJbI git am.

IIpuMeHeHMe MaTUYeli ¢ IIOMOIIBI0 KOMaHAHI apply

Ecsyt BBI moJIyumsy 4eii-To 1maTd, CreHEpUPOBAHHBIN ¢ IIOMOIIBI0 KOMaHAb! git diff mim
Unix-komaHas! diff, BBl Mo)XeTe IPpUMEHNUTD €ro IIpY IToMoIny KoMaHas! git apply. Ilonarasg,
UTO BbI COXPaHUJIM IMaT4 B /tmp/patch-ruby-client.patch, BbI MOKeTe IPMMEHUTD €TO CJIEdY-

0IM 00pasom:

$ git apply /tmp/patch-ruby-client.patch

9T1a KOMaHJa BHECET n3MeHeHUs B paiibl B paboueM KaTasore. OHa IPaKTUUECK NAEHTIY-
Ha BBIIIOJTHEHNIO KOMaHbI patch -pl [ mpuMeHeHNs mmatya, XOTs OHa OoJiee mapaHouJanbHa
¥ JOIIyCKaeT MeHbIIIe HeUETKIX COBIIageHni1, uem patch. K romy ke oHa crrocobHa CripaBUTHCS C
mobaBiieHUEM, yaJeHIeM U IlepernMeHoBaHueM ¢aiiioB, onucaHHbIMI B popmate git diff, ue-
ro komaHja patch cmenars He cMoxkeT. M, HakoHew, git apply peanusyeT MOJeNb «IIPUMEHUTD
BCE IV HUUETO», TOI/a Kak patch mo3BossieT YacTMUHO MPUMEHSTH [TaTu-(aliIbl, OCTABIISASI BALIl
pabounit KaTaJor B CTpAaHHOM ¥ HEIIOHATHOM cocTossHunu. Komanna git apply B Lenom ropas-
o Gonee mapaHoupanbHa, ueM patch. OHa He co3macT AT BaC KOMMUT — IIOCJIE€ BBIITOJTHEHIS

KOMaHAbI BbI JOJI’KHBI BpDYUHYI0 IIPOMHAEKCUPOBATH BHECEHHbIE IBMEeHEeHUI U caenaTb KOMMUT.
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Kpome Toro, BbI MOKeTe 1CIIONb30BaThCa git apply, UTOOBI Y3HATH, UMCTO JIU HAKJIAbIBaA-
€TcsI IIaTY, elé 0 TOro, Kak BbI Oy/ieTe MPUMEHSTDH €ro Ha CaMOM JeJie — [JIS 9TOTO BHIITOIHUTE

git apply --check, ykasaB Hy>KHBII I1aT4:

$ git apply --check 0001-seeing-if-this-helps-the-gem.patch
error: patch failed: ticgit.gemspec:1

error: ticgit.gemspec: patch does not apply

Ecti HMKaKoro BeIBOa HET, TO [1aTY QOJDKEH HAIOKUTHCA 6e3 ormbok. Eciu mposepka mpo-
1IUTa HeyJauHO, TO KOMaHa 3aBEpPILINTCA C HEHYJIEBBIM CTAaTyCOM, TaK YTO BbI MOKETE JICII0JIb30-

BaTh eé IIpy HallMICaHUW CHE€HApUEB.

HPI/IMeHeHI/[e maTuenn c IIOMOIIBI0O KOMAaH/JAbI aIm

Ecin paspaboTumk sgBiIfeTcsS JOCTATOYHO XOPOLINM Iojb3oBareseM Git’a ¥ mpyMeHMI Ko-
manpay format-patch onsg cosmaHusa cBOero marda, TO Ballla 3ajjlada CTAHOBMUTCA IIPOIIE, TaK KaK
TaKOJl IIaT4 COREPKUT MHPopMaIMio 06 aBTope 1 cooblIeHne KoMMuUTa. 110 BO3MOKHOCTI IIO-
OLUpPAITE YYACTHUKOB IIPOEKTA Ha ICIIOJIb30BaHUEe KoMaHAbl format-patch smecro diff mpu
reHepupoBaHuy natdeit ana Bac. Komanay git apply CTOUT MCIIOJIB30BaTh, TOJIBKO €CIM HET
IPYTOro BBIXOIA, M IaTYM y>Ke CO30aHbl Ipu noMmouy diff.

UYro6bl IpMMEHNUTH AT, CO3AaHHbIN Mpu momoinu format-patch, ncrnons3yiire KOMaHIY
git am. C TexHMUYeCKOI TOUKM 3peHMs, git am umraer mbox-dail, KOTOPHII ABIIETCS IPOCTHIM
TeKCTOBBIM (POPMATOM I XpaHEHMUA OTHOTO MM HECKOJIBKUX 3JIeKTPOHHBIX IINICEM B OJHOM

TeKCTOBOM ¢aiine. OH BBINIIIUT IIPUMEPHO CIEAYIOLMM 00pa3oM:

From 330090432754092d704da8e76ca5c05c198e71a8 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

9T10 Hayalo BBIBOJA KOMaHABI format-patch, KOTOPEII MBI yKe BUAENN B IIpebITyIIeM
pasmene. 9T0 OHOBpEMEHHO UM MpaBMIbHBI mbox ¢opmar mius e-mail. Ecin kTo-to mpucman
BaM II0 IIOYTE I1aTd, NPAaBJUILHO BOCIIOJIb30BAaBIINCh IJIT 3TOTO KOMaHOoM git send-email, n
BBI COXpaHIUIM 3TO coobieHue B mbox-popmare, Torma BbI MOXKeTe yKasaTh 3TOT mbox-daiin
KOMaHJe git am — B pe3ysbTaTe KOMaHa HAUYHET IIPUMEHATh BCe ITaT4l, KOTOopble HanaéT. Ecan
BBI [T0JIB3Y€ETECH IOUTOBBIM KJIMEHTOM, CITOCOOHBIM COXPAHSATh HECKOJIBKO 9JIEKTPOHHBIX ITIICEM B
ouH mbox-}ailil, To MO>KeTe COXpPaHNUTh BCIO CEPUIO ITaTuell B OANH (aii I 3aTeM MCII0Ih30BaTh
KOMaHIy git am mJg mpuMeHeHUS BCeX IaTdell cpasy.

Opnako, eciay KTo-HMOYOb 3arpysmil HaTd, CO3MAHHBIN uepe3 format-patch, B Tumker-
CUCTEeMY WM YTO-I1O0 Mogo0HOe, BBl MOKeTe COXPAHUTh (aliyl IOKAJIbHO U 3aTeM IIepeJaTh ero

KOMaH[Ie git am, UTOOBI ero HaJOKUTh:
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$ git am 0001-1limit-log-function.patch
Applying: add limit to log function

Kak Bupure, maru 6611 npuMeHEH Ge3 oLIMOOK, U 32 BAC aBTOMATUUYeCKH OBLT CO3[aH HOBBII
xommut. Mupopmanms o6 aBTope Gepércs u3 mosteii From u Date mucbMa, a CooOIIeHIIe KOMMUTA
M3BJIEKaeTCd M3 IOJIA Subject u Tesa (o Havana caMoro raTda) 3JeKTpoHHoro nuckMa. Hampu-
Mep, eciIy IIPMMEeHNUTb IaTu 13 mbox-¢aiiia IpuBeIEHHOTO BBILIE IIPUMepa, TO CO3JAHHBIN I

HEro KOMMUT 6yJICT BBITJIAOETDH CIIEAYIOIM o6pa30M:

$ 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

B mose Commit ykasaH uenoBek, IPMMEHMBIINII TaTy, a B CommitDate — BpeMd ero mpume-
HeHud. MHdopmanma Author ommpefesnger ueoBeKa, CO3AABIIEro I1aT4 M3HAYAJIBHO, Y BpeMs ero
CO3[TaHMA.

OpnHako BO3MOKHA CUTyalMs, KOTAa IIaTd He HaJOXXNUTcA Oe3 ommbok. BosMoxHo, Bala oc-
HOBHA BeTKA CJIMILKOM JaJeKO YIIlIa BIIepé OTHOCUTEIBHO TOM, Ha KOTOPOII IIaT4 GBI OCHOBAH,
VUIM STOT I1aT4 3aBUCUT OT JPYTOTrO IaTua, KOTOPKIN BEI €1l€ He NpUMEeHMIN. B aToM cirydae BbI-

ITIOJIHEHVIE KOMaHbI git am 6y;[eT IIPMOCTAaHOBJIEHO, a Yy BaC CIIPOCAT, UTO Bbl XOTUTE CAEJIATD:

$ 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".

9Ta KOMaHMa BBHICTABIISIET OTMETKY O KOHPIMKTAX B KAKIABIN (ail, ¢ KOTOPbIM BO3HMKAIOT
npo6JIeMbl, TOUHO TaK )Ke, KaK 3TO IIPOMCXOIUT IIPI OTepaLyyl CIAVSHUS VN IIepeMeIeHUs C
KoHpuukramu. W paspemiaercs maHHAs CUTYalUs T€M Ke CIIOCO0OM — OTpeNakTupyiite (ari,
uTOOBI pasperuuTh KOHQIUKT, 100aBbTe HOBBIA (ailyl B MHIEKC, a 3aT€M BBIIIOJHNTE KOMAaHTY

git am --resolved, UTOOBI ePENTH K ClIeAyIOLIEMY IaTUy:
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$ (ucnpasneHue daina)
$ git add ticgit.gemspec
$ git am --resolved

Applying: seeing if this helps the gem

Eciu BeI X0THTE, uTO6HI Git IIOCTapacs paspemnTs KOHPIUKT 60Iee YMHO, BOCIIONIB3YIITECh
oIumeit - 3, IpM UCIIOIb30BaHNY KOTOpoit Git IIOIbITaeTCA BBIIOIHUTD TPEXXOAOBYIO OIIEpPALIIIO
causHMA. 9Ta oINS He BKIIOUeHa 10 yMOJIUAHIIO, TaK KaK OHa He paboTaeT B Ciryuae, ecili KOM-
MHTa, Ha KOTOPOM ObLI OCHOBaH IIaT4, HeT B BallleM perno3utopuiu. Ecim sToT KOMMUT BCE ke
y BacC ecTb — B CJIydae KOIr/Jla IaTd ObI1 OCHOBAaH Ha IyOIMUYHOM KOMMMTE — TO ONLMA -3, KakK

IIpaBMJIO, TOPA3g0 YMHEE B HAJIOKEHUU KOH(I)J'[I/IKTHI)IX maTuein:

$ 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 aToM ciyuae s mpITanca IpMMEHNUTD IIaTd, KOTOPHIN 4 yKe NpuMeHII. Bes onumnn -3 sTo

npuBeno 661 K KOHPIMKTY.

IIpu npuMeHeHNU cepuu nardeil n3 mbox-daiina, BbI TAK)Ke MOXKETe 3aIlyCTUTh KOMaHIy am
B MHTEPaKTUBHOM peXIMe — B 9TOM CJIydae KOMaHJa OCTaHaBJIMBAETCS Ha KaXIOM HailleHHOM

IIaTye 1 CIIpaIllINBa€T BaC, XOTUTE JIVI Bbl €TI0 IIPMIMEHNUTD:

$ git am -3 -i mbox
Commit Body is:

Apply? [yl]es/[n]o/[e]dit/[v]iew patch/[a]ccept all

910 YIIO6HO, €CJIN Y BaC HAaKOIINMJIOCh MHOKECTBO r[aquIZ, TaK KaK Bbl CMOJKETE CHadaJa IIpo-
CMOTPETD I1aTY, €CIJIN BbI 38.6bI.TII/I, uTO OH 13 cebs NIPpENCTaBIIACT, VIJIVT OTKAa3aThbCA IIPVMIMEHATD I1aTY,

€CJIM OH YK€ IIPUMEHEH.

ITocye Toro Kak BbI IPMMEHNTE BCe AT 110 MHTEPECYIOIel Bac TeMe U clejlaeTe A HUX
KOMMMTBHI B CBOEII BETKE, BB MOXKeTe IIPUHATH pellleHNe — MHTEeTPUPOBAThH JIM VX B CBOY CTAOMIIb-

HbIE BETKI 1 €CIIV 13, TO KAKUM 06pasoM.

142



Ckor Yakon Pro Git Pasgen 5.3 ConpoBoskaeHne IpoeKTa

5.3.3. IIpoBepka ynajJéHHBIX BETOK

Ecan x BaM mocTynmiy HapaGOTKM OT uesioBeKa, MCIob3yioiero Git 1 MMeromero cBoit
COOCTBEHHBII PEIIO3UTOPUIL, B KOTOPBHIl OH M OTIIPaBIJ CBOM M3MEHEHN, a BaM OH IIpUCIIail
CCBUIKY Ha CBOII PEIIO3UTOPUIL U Md YIAJIEHHON BeTKM, B KOTOPOJ HaXOOATCA U3MEHEHN, TO BbI
MOJKeTe JOOABUTH ero PeIO3UTOPMIL B KAUeCTBe YAAIEHHOIO I BBIIIOJIHNUTE CIIMSHUS JIOKAIBHO.

Hanpumep, eciin [[)xeccuka IpuchlIaeT BaM IICbMO, B KOTOPOM T'OBOPUTCS, UTO y He€ ecThb
KJIacCHasl HOBast QPYHKIMA B BeTKe ruby-client B eé permo3uTopuu, BbI MOKETe IIPOTECTIPOBATh
eé, 100aBIMB e€ Pero3uTOPNIii B KAaUeCcTBE yIAIEHHOTO [JIS BAIIETrO IIPOEKTA U BHITPY3MUB COEPKU-

MO€ 9TOJI BeTK) B paboumMil KaTauor:

$ git remote add jessica git://github.com/jessica/myproject.git
$ git fetch jessica

$ git checkout -b rubyclient jessica/ruby-client

Ecnu oHa cHOBa NpuUIILIET BaM MICHMO C APYTOJ BETKOI M C HOBOJ 3aMeuaTeIbHOi QPyHK-
LMet, BBl CMOXKeTe Cpa3y M3BJIEUb 3TU HApaOOTKM M MEPEKITIOUNTHCSI Ha 9Ty BETKY, TaK Kak eé
Ppemno3UTOpHUIL YrKe IIPOINCAH B BAlNMX yAATEHHBIX PEIIO3UTOPMAX.

3toT MeTox HamboJee YO00€eH, eCu BBl paboTaere ¢ YeJIOBEKOM IIOCTOSTHHO. Eciu KTo-T0 13-
PenKa ImpefcTaBiser BaM II0 OAHOMY [1aT4y, TO MEHee 3aTPATHO 110 BpeMeHU Oy JeT IPUHIMATD 1X
1o e-mail, yem 3acTaBiATH BCeX MIMETH CBOYM COOCTBEHHBIE PEIIO3UTOPUI U IIOCTOSIHHO HOOABIIATH
M YOANATh YOAIEHHbBIE PEIIO3UTOPUI, UTOOBI IOJIYUYUTh IMapy maruell. TakKe BbI, CKOpee BCETO,
He 3aX0TUTe NMeTh ¥ cebsi COTHNU yRalI€éHHBIX PEIIO3UTOPUEB — IS BCEX, KTO IIPeJOCTABIII BaM
OJIVH WJIM [1Ba maTua. XOTsd CleHapuy U QYHKIMM XOCTUHIOB MOTYT YIIPOCTUTH 3Ty CUTYAlII0 —
BCE 3aBUCHUT OT TOTO, KaK BeéTe paspaboTKy BbI U YUACTHUKM BaIlIETO IPOEKTA.

Ipyrum npeumyIecTBOM JaHHOTO ITOXO0Aa SBISETCS TOT (aKT, YTO BHI IIOJIyUaeTe He TOJIb-
KO ITaTyy, HO U MCTOpUI0 KoMMUTOB. Eciu BbI maske oOHapyKuTe MpoOIeMbl CO CIUSHIEM, TO
BBI, 10 KpaliHeil Mepe, OymeTe 3HaTh, Ha KAKOM KOMMMITE B Balllell ICTOPMM OCHOBaHa 1x pabora.
ITpaBunbHOE TPEXXOOOBOE CIUIHME B 3TOM CIydae MCIIOJIb3YyeTCSd II0 YMOJUAHUIO, YTO JIyUllle,
UyeM IlepenaTth -3 1 HaJesThCsd, UTO IaTd ObLI CreHepMpOBaH Ha OCHOBE ITyOIMUYHOIO KOMMMUTA, K
KOTOPOMY Y Bac €CTb JOCTYII.

Ecnu BbI He paGoTaere ¢ UEJIOBEKOM ITOCTOSTHHO, HO BCE jKe XOTUTE IPUHATH €r0 M3MEHEHS
TaKIM CIIOCODOOM, MOKETe ykasats URL ero yganéHnoro penosutopus koMmanae git pull. Tak Bsr

nosryunte Hyx<HbIe usMeHeHns, a URL He GymeT coxpaHEH B CIMCKe yAATEHHBIX PEIIO3UTOPHEB:

$ git pull git://github.com/onetimeguy/project.git
From git://github.com/onetimeguy/project
* branch HEAD -> FETCH_HEAD

Merge made by recursive.

5.3.4. OnpepnesieH11e BHOCUMBIX M3MEeHEHUI

Celiuac y Bac eCTb TeMaTHUecKas BeTKa, CofeprKalas HapaOboTKM y4acTHMKOB Ipoekra. Ha

9TOM 3TaIll€ Bbl MOJKETE OIIPENEINTDh, UTO OBbI BBI XOTEJIN C HUMI CcaeJiaThb. B sTtom pasneiie Mbl
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CHOBA PacCMOTPUM HECKOJIBKO KOMaHJ, KOTOphIe, KaK BBl YBUIUTE, MOXHO JMCIIONb30BaTh IJII
TOYHOTO OIIpefieJIEHNISI TOTO, UTO BbI COOMPAETECH CIUTh B CBOI0 OCHOBHYIO BETKY.

YacTo 1ojIe3Ho MpoCMOTPeTh Bce KOMMIUTBI, KOTOpBIE eCTh B 3TOJ BeTKe, HO HeT B BallIell BeT-
ke master. VICKIouUnTh KOMMMUTBI M3 BETKM Master MOXKHO J0OaBIB OIILIMIO - - NOt ITepe]] MIMeHeM
BeTKM. Hampumep, eciiu y4acTHUK Balllero IIpoeKTa IIPYICIIA BaM JBa I1aTua, ¥ BbI CO3AJI BETKY

c uMmeHeM contrib n NIPUMEHWIIN 3TU IIaTUM B Hef/l, BbI MOJKETE BBIIIOJTHUTD CIIEAYIOILIEE:

$ 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

Yro6bl yBUIETh KaKUe U3MEHEHNS BHOCUT KaKbI/i KOMMIT, €CJIM TIOMHITE, MOYKHO Tiepe-
IaTh OIIIMIO -P KoMaHfe git log — k Kakgomy KoMMurty 6ymer qobasieH ero diff.

Yro6s1 mocMotpers monublit diff Toro, uTo KoGABUTCA IpU CIMAHNUM BALIEll TEMATUUECKON
BETKI C OPYTOJl BETKOIT, BAM MOKET IIOHATOOUTECSA MCIIOIb30BATh CTPAHHBIN TPIOK, YTOOBI IOJTY-

UNTb HY>XHBII pe3yJIbTaT. Bbl, BO3MOKHO, pelllnTe BLIIOJIHUTD TaKyl0 KOMaHTy:

$ git diff master

9rta xomanpa BeiBener BaMm diff, Ho pesyibpTaT MOxeT BBecTu Bac B 3abnysxaeHue. Ecim Barra
BeTKa master ObLIa IPOMOTaHA BIIEPEN C TOTO MOMEHTA, KOT/Ia BbI CO3aIN HA €€ OCHOBE TeMaTH-
YeCKYI0 BETKY, BbI, HABEpHAKA, YBUJNTE CTPAHHBI Pe3yJIbTaT. 9TO IIPOMCXOANUT I10 TOM IpUUNHE,
uro Git HampsAMyI0 cCpaBHUBAaeT CHUMOK COCTOSHUSA IIOCJIeJHEr0 KOMMUTA TeMaTUUeCKOl BEeTKH,
Ha KOTOPOJI BBl HAXOANUTECH, ¥ CHIMOK II0CJIeTHero KOMMITA BeTky master. Hampumep, eciu Be
I00aBIIIM CTPOKY B (aliyl B BETKe master, IpsMoe CpaBHEHNE CHUMKOB ITIOKaXeT, YTO 3MEeHEH IS
B TEMATMUECKOIT BETKE COOMPAIOTCS 9Ty CTPOKY YIOAINTh.

Ecnu master siisieTcst MpsIMBIM IIPEIKOM Ballleil TeMaTIUECKOIT BETKM, To Ipobiem Het. Ho
€cJIV [{Be JIMHUY ucTopun pasouwtuck, To diff 6yger Beirismers tak, O6yATo BbI qobaBiseTe BCé
HOBOE I3 Balllell TeMaTIYeCKOI BeTKY U yaasgeTe BCé YHIKAIbHOE B BETKe master.

To, 4TO BBHI HECTBUTEIHLHO XOTeIM ObI BULETh — 3TO M3MeHeHUsd, NoOaBIeHHbIE B TEMAaTH-
YEeCKOIl BeTKe, TO eCTh Te HapabOTKM, KOTOpbIe BbI BHECETe IPY CIMSHIUM 3TOI BETKU C BETKOM
master. 9To BBIIIOJIHAETCA ITyTEM CpaBHEHNd ITOCJIeJHEI0 KOMMMITA B Balllell TeMaTUYeCKOIl BeT-
Ke C IIEpBBIM OOIIVIM C BETKOIL master mpegKkoM.

TexHMueckn, BbI MOKETe CHeIaTh 3TO, BBIAEINB 00I11ero npeaka SBHbIM 00pa3oM ¥ BBIIIOJ-

HIB 3aTeM KoMaHay diff:
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$ git merge-base contrib master
36c7dba2c95e6bbb78dfa822519ecfec6elcas49
$ git diff 36c7db

OpnHako 3T0 He 0YeHb YOoOHO, Tak uTo B Git’e ecTh OTHEIBPHOE COKpAIlEHHOE 0003HAUEHIIE
JUIS BBITTOTHEHMS TOTO ’Ke CaMOro — 3aIMCh ¢ TpeMs TOUKaMU. B KoHTekcTe koMaHbI diff, BB
MO’KeTe IIOCTaBUTh TPU TOUKM ITOCJe Ha3BaHMUsI OJHON M3 BETOK, UYTOOBI yBUAETh AEIBTY MEXK-
Iy IIOCIeTHNM KOMMITOM BETKH, Ha KOTOPOJI BBl HAXOJNUTECH, Y UX OOLIMM IIPEIKOM C IPYTOit

BETKOI:

$ git diff master...contrib

9Ta KOMaH[a MMOKa)XeT BaM TOJIBKO Te HapaOOTKMU B Balllell TEKYILEll TeMaTIYeCKON BeTKe,
KOTOpBIe ObLIN BHECEHBI ITOCTIE €€ OTBETBIEHNS OT BeTKM Master. 9To oueHb yYOOOHBIN CMHTAKCIC,

" €ro Hago 3alIOMHUTDb.

5.3.5. IHTerpupoBaHue 4y>Kknux HapaboTOK

Korma Bce HapaboTKu B Balllell TeMaTMUYeCKOJI BeTKe OTOBBI K MHTETPMPOBAHNIO B Oojee
CTaOMIIBHYIO BETKY, BCTaéT BOIIPOC — KakK 3TO caeaTh? Bosee Toro — Kakoit paboumii mmporecc
B IIeJIOM BBI XOTUTE JICIIOJIb30BATh, 3aHUMAICh IIOJIEPKKOII cBoero npoekra? ECTh MHOXeCTBO

BapMaHTOB, TaK UTO paCCMOTPVIM HEKOTOPbBIE 3 HIUX.

Hponeccm CIMAHMIA

OpuH U3 MPOCThIX paboUNMX IIPOLIECCOB 3aKII0UAETCs B CIMSIHNY HapabOTOK B BETKy master.
B aTOM cityuae Baiia BeTka master coOmep;KIUT OCHOBHYIO CTaOMIIBHYIO Bepcuio Koja. Eciu y Bac B
TeMaTUUECKOI BeTKe HAXOMMTCA paboTa, KOTOPYIO BHI YiKe HOIeJIAN, YUIM ITOJIyUeHHbIe OT KOro-
TO HapabOTKM, KOTOpbIe BbI y)Ke IPOBEPIUIN, BBI CIMBaeTe e€ B CBOIO BETKy master, ymaisere
TeMaTMUYeCKyI0 BETKY, a 3aTeM mIpopoJpkaere pabory. Eciim B Bamem perosmropun HapaGOTKuU
HaxXoIATCA B ABYX BETKax, Ha3BaHUA KOTOPBIX ruby_client u php_client (cm. puc. 5.19), 1 BBI
BBIMOJIHSIETE CAMSHINE CHadasia Ui BeTKu ruby_client, B moTom g php_client, To BamIa nc-
TOpMS KOMMUTOB B MTOTe OyeT BBIIJISAHETh, KaK OKa3aHo Ha pUCyHKe 5.20.

9T0, IO BCeit BUAMMOCTY, HanboJiee IIpocToit paboumnii mpoiece, Ho npu pabore ¢ 60IbIIIMUI
MPOEKTAaMI 3[1€Ch BOSHUKAET P IPOOIEM.

Ecnu Bamr npoexT 6ostee KPYITHBII, MM BBI paboTaeTe ¢ GOIBIINM KOIMYECTBOM pa3paboT-
UYJKOB, BBI, BEPOATHO, OyfeTe MPUMEHSITH 10 KpailHell Mepe ABYX3TAIHbII LMK CansHmit. Ipu
3TOM CLIEHAapMU Y BaC €CTh JIBe JOJITOKUBYIIVIEe BETKIL, master 1 develop, U BBI peIINJIN, UTO BET-
Ka master oOHOBIAETCS TOJIBKO TOTMA, KOTJIA BEIXOQUT OUEHb CTAOVIIBHBIN PENN3, a BECh HOBBIII
KOJI BKJIFOUaercs B BeTKy develop. Vi3aMeHeHUs B 06€MX 9TNX BETKAX PETYJISAPHO OTIIPABIISIOTCS B
nyO6IMuHbL perto3utopmit. Kaxxaplit pas, KOTaa y Bac IOSIBIISIETCST HOBas TeMaTIUecKas BeTKa IJIs
CIVISTHUSA (pmcyHOK 5-21), BbI CHauajia ciuBaeTe eé B develop (pI/ICy'HOK 5-22); 3aTeM, KOT/Ia BbI BbI-
myckaere penus, Bbl qenaete mnepeMorky (fast-forward) Berku master Ha HY)KHBII CTaOVIIBHBII

KoMMuT BeTKu develop (pucyHox 5-23).
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ruby_client

+

php_client

Puc. 5.19: UcTopuss KOMMITOB ¢ HECKOTBKMMM TEMaTUUeCKMMM BeTKaMIL.

master

@
)

=&
i
()

php_client

@

Puc. 5.20: I/ICTOPI/IH KOMMMITOB IIOCJI€ CJIMAHNA TEMATMMUECCKIX BETOK.

IIpy TakoM ImOAXOMeE, KIOHUPYS BAll PEIO3UTOPMIL, OOV MOLYT JUOO BBITPY3UTH BETKY
master, 4TOOBI IOAYUNTH ITOCIEIHNUI CTAOMIIBHBI PENIN3 U JIETKO MOANEPKUBATH 9TOT KOI 00-
HOBJIEHHBIM, 100 MIEPEKIIOUNTHCI Ha BeTKy develop, KoTopas BKIIOUaeT B ceGst BCEé camMoe CBe-
skee. Bl Tak:ke MO>KeTe pa3BUTh JaHHBIN IIOAXO/, CO31aB BETKY IJI MHTETPUPOBAHUSA, B KOTOPOI
OymeT IpONMCXOOUTH CIMAHNE BceX HapaboTok. M1 korma Kox Ha 3TOi BeTKe CTaHeT CTabuieH u
IIPOMAET BCe TECTHI, BBI CONBETE €€ B BeTKy develop; i eciu Bcé 6y11eT paboTaTh Kak HaJo B Teue-

HJ1€ HEKOTOPOTO BPEMEHI, BbI BBIIIOJTHUTE IIEPEMOTKY BETKU master.
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master develop

(D)
N
-

+

ruby_client

Puc. 5.21: VicTopust KOMMUTOB O CJIVISTHUSI TEMAaTMYeCKOI BETKM.

master develop

A/ y

D))
©

c8

4‘:)

ruby_client

Puc. 5.22: I/ICTOPM}I KOMMUTOB IIOCJIe CIMTHUS TeMaTUUeCKOI BETKMU.

master develop

N ¥

(D@D
D=

A

ruby_client

Puc. 5.23: IcTopust KOMMUTOB IIOCJIe IIOSIBJIECHIIS PeJIn3a.

Pa6oune IIponecchbl ¢ KPYIMHbIMU CJIIMAHUAMM

B npoexTe Git mMeroTCs UeThIpe NOJITOKMBYIIIE BeTKI: master, next, pu (proposed updates)
IUIsL HOBBIX HapaboTOK 1 maint mus perpomnommepxku (backports). Korma yuactHumku mpoexra

IIOATOTaBJIMBAKT CBOU Hapa6OTKI/I, OHI CO6I/IpaIOTCFI B TEMATUUYECKMX BETKaX B PEIIO3UTOPUN
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MeJTHTelTHepa [IPOeKTa IPUMEPHO TaK, KAK MbI yKe ommchiBanu (cMm. puc. 5.24). Ha arom asramne
MIPOBOAMTCS OLIEHKA IIPOETaHHOI paboThl — BCé jiu paboTaeT Kak IIOJI0XKEHO, CTa0MIIeH JIN KOJ,
nnu emy tpebyeTca qopaboTka. Eciu Bcé B mopsagke, To TeMaTH4ecKue BeTKY CIIMBAIOTCA B BETKY
next, KoTopas OTIIpaBJIETCS Ha CepBep, UTOOBI y KaXAOTo OblTa BO3MOXHOCTh OIPOOOBATH

JMHTErpMpoBaHHBbIE BOEAVHO U3MEHEHNI 113 TEMATUECKIX BETOK.

‘—I Jjk/clone-post-checkout |
4—( Ccl0 )‘—{ js/notes I
( Cl1 )4—{ cl2 )<—| ps/blame |

Puc. 5.24: yIIpaBJIeHI/Ie I‘pyIIIIOI?I ImapajajaeJabHbIX TEMATUNUYECKNX BETOK YUYACTHUKOB IIPO-

€KTa.

Ecnu temaruueckue BeTKu TpeOYIOT HOpPabOTKM, OHU CIMBAIOTCI B BeTKy pu. Korma Gymer
YCTAHOBJIEHO, UTO TEMATUUYECKIEe BETKYU IIOJHOCTHIO CTAaOMIILHBI, OHM IIepeMBalTCa B master,
a BEeTKM puU U next IepecTpamBalOTCI Ha OCHOBE TeMaTMYECKUX BETOK, HAXOAUBIIMXCA B next,
HO eIlé He NO3PeBIINX IO master. 9To 03HaUaeT, YTO master IMpaKTUUECK! BCETAa ABIDKETCH B
NpSIMOM HAIIPaBJIEHNUN, BeTKa next mepemernaercs (rebase) mHorma, a BeTka pu repeMeriaeTcs

yare Bcex (M. puc. 5.25).

db/push-cleanup

Puc. 5.25: CiuaHme TeMaTUIeCKNX BETOK YYaCTHMKOB IIPOE€KTA B JOJITOKNBYIIINE MTHTE-

TpallMOHHBIC BETKIL.

Korna remarmyeckas BeTka Oblila IIOJTHOCTBIO CJIMTA B BETKY master, oHa ymajsercs U3 pe-
nosutopud. B mpoexte Git ecTs emé BeTka maint, KOTopas OTBETBJIEHA OT IIOCIIEIHETO PeIn3a I
npegocrasigeT backport-maruy, Ha caydait ecayu morpedyeTcsa BBITYCK KOPPEKTUPOBOYHOIL Bep-
cvm. Takmm 06pasomM, koraa BeI KIIoHupYyete Git-pero3mTopuii, BBI II0JIydaeTe YeThbIpe BEeTKI, ITe-

PEKIIOYUAACh HAa KOTOPBIE BBl MOKETE OLEHMUTD IIPOEKT HAa PAa3HbBIX CTAAMAX paspa60TKM (B 3aBUI-

148



Ckor Yakon Pro Git Pasgen 5.3 ConpoBoskaeHne IpoeKTa

CUMOCTY OT TOT'O, HACKOJIBKO CBEXKYI0 BEPCHIO BbI XOTITE IIOJNYyUNTb, MJI OT TOTO, KAKIM 00pa3oM
BBI XOTUTE BHECTU B IIPOEKT CBOIO PaboTy); a MENIHTEIHED, B CBOIO OUEPELb, UMEET CTPYKTYPUPO-

BaHHBIN pa60q1/1171 IIponecc, KOTOprf/I IIOMOra€T €My M3y4daTb HOBbIE IIPVICIIAHHBIE IIATUIL.

Paboumne mpoiecchbl ¢ nepeMeleHMAMU Y1 OTOOPOM JIyYIIIero

pyrue MeitHTelTHEPHI BMECTO CIMSHUS IIPENIIOUNTAIOT BBIIOJIHATH IlepeMellleHIe VI OT-
Oop JyuIInx HapaOOTOK YUACTHMKOB IIPOEKTA Ha BEPXYILUKY CBOEN BETKM master, YTo0bI MMETh
MPAKTUUECKU JIMHEHYI0 MCTOpUI0 pa3paborku. Korga y Bac ectb HapaGOTKM B TEMATUUECKOI
BETKE, KOTOpbIE BBl XOTUTE MHTEIPUPOBATH B IIPOEKT, BbI IIEPEXOIVITE HA Ty BETKY U 3aITyCKa-
eTe KOMaHAy rebase, KoTopas IepemelriaerT M3MeHEHNs Ha BEPXYIIKY Balllell TEKYILEl BETKMU
master (win develop, u 1.1.). Eciim BCé mpomno Xoporro, To MOKeTe BBIIOJIHUTD IIEPEMOTKY
BETKI Master, [OJIyYuB TeM CAMBIM JIMHENHYIO0 UCTOPUIO PAGOTHI HALl IIPOEKTOM.

Ipyroit BapuaHT IlepeMeleHns CAeJaHHbIX HapaOGoTOK M3 OHON BETKN B APYIYI0 — 0TOOp
sryuniero (cherry-pick). OrGop sryurero B Git'e siBisieTcss 1ueM-TO HAIIogoOMe IepeMeLe s A
OTHENbHBIX KOMMUTOB. Bepércs mary, KOTOphIil ObLI IPENCTABIEH B KOMMUTE, U JEJIA€TCS I10-
MIBITKA IPUMEHUTH €ro Ha BeTKe, Ha KOTOPOII BBI Ceiuac HaXOQUTeCh. ITO yXOOHO B TOM CIIyuae,
€CIM Y BaCc B TEMATMUECKOI BETKE HAXOMMTCS HECKOIBKO KOMMMTOB, a BBl XOTUTE BKIIOUNUTH B
IIPOEKT TOJIBKO OVH V3 HUX, VIV €CJIV Y BAC TOJIBKO ONVH KOMMIUT B TEMATIYECKOTL BETKE, HO BBI
MpeAIoYNTaeTe BBIIIOIHATH OTOOP JIyUIlIero BMeCTO IepeMeltenus. Hanmpumep, npeanonoxum,

Balll IIPOEKT BBITJIAANUT TaK, KaK II0Ka3aHO Ha PUCYHKe 5.26.

master

\J

4--‘( 0b743 )ﬂ—( aébdc )‘—( £42c5 )
N
(e43a6 )4—( 5d;ae)

ruby_client

Puc. 5.26: Ilpumep ucTopuu KOMMHTOB IIEpeS 0OTOOPOM JIyUIIIETO.

Ecsyut BBI XOTUTE BBITALLIUTH KOMMUT €43a6 B BETKY master, BBIIIOJIHNTE:

$ git cherry-pick e43a6fd3e94888d76779ad79fb568ed180e5fcdf
Finished one cherry-pick.
[master]: created aGad4l1a9: "More friendly message when locking the index fails."

3 files changed, 17 insertions(+), 3 deletions(-)

9Ta KOMaHMa BKIIOUNUT B BETKy master Takue ske NI3MEeHEHNA, KOTOpbIe ObLIM J00aBJIEHBI B
€43a6, HO BRI IIOJIYUNTE HOBOE 3HAUEHIIE SHA-1 my1g 3TOro KOMMITA, TaK Kak Y HETO 6y,ueT opyrag

AaTa IIpMMEHEHM . Tenepb BaIlla MCTOPMIAA KOMMIITOB BBITJIAANT, KaK IIOKa3aHO Ha PUICYHKE 5.27.
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master

\J

() () () ()

Puc. 5.27: UcTopus KOMMITOB IIOCJIE OTOOPA JIYULIEro KOMMITA I3 TEMATNUECKOI BETKIL.

Ter[epb BbI MOJKETE€ YAAJINUTDH CBOIO TEMATNYECKYIO BETKY U 0T6p0CI/ITI) KOMMITBI, KOTOpbIE

BbI HE 3aXOTEJIM BKIIOUNTD B IIPOCEKT.

5.3.6. OTMeTKa peJIn30B

Ecnu BbI pelimin BBIIYCTUTH pen3, BbI, BEPOATHO, 3aXOTHUTE IIPUCBOUTH €My METKY, Tak
uTOOBI BBI IIOTOM CMOTJIM BOCCTAHOBUTD 9TOT PEJIN3 B 1100011 MOMeHT. [Ipolecc co3manms HOBO
MeTKM obcyskmancs B ryiaBe 2. Ecu BBI pelmuiy IMOAMNCATH BAllly METKY KaK MeJHTEIHED, TO

npolefypa OymeT BBINIAAETh IPUMEPHO CIeRyIoLM 00pasoM:

$ git tag -s vi.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

Ecinu BB moAmuceIBaeTe CBOM METKM, y BaC MOKeT BOSHMKHYTB IIpo6ieMa ¢ pacIpocTpaHe-
HMEeM OTKpbITOro PGP-Ki1r0ua, MCIIoIp3yeMoro A IMOAMICH BallMX MeTOK. MeitHTeliHep IIpoeKTa
Git perni aTy mpo6iieMy, 06aBMB CBOII Iy GIMYHBIN K1Y B Bue 65106a (blob) mpsamo B permosu-
TOPMIL M 3aTeM BBICTABMB METKY, YKa3bIBAIOIIYIO IIPSIMO Ha COREPXKMMOe Kiroua. YToObI crenaTh

3TO, OIIpeNieINTe, KAKOJ KJII0U BaM HY>K€H, BBIIIOJIHIB 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 2048g/45D02282 2009-02-09 [expires: 2010-02-09]

3aTeM BBl MOXKeTe HAIIPIMYI0 MMIIOPTMPOBATh Kilfou B 6a3y maHHBIX Git’a, sKcopTupoBaB
€ro 1 IlepenaB 10 KOHBelepy KoMaHze git hash-object, koTopas cosmact HOBBIN 67106 ¢ comep-

JKIMBIM KiIloua 11 BepHET BaM SHA-1 storo 606a:
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$ gpg -a --export F721C45A | git hash-object -w --stdin
659ef797d181633c87ec71lac3f9ba29fe5775b92

Ter[epb, Korga y BaC B Git’e XpaHUTCA Balll KJIIOY, Bbl MOJKETE CO3AaThb METKY, HAIIPpAMYIO

yKa3bIBaIOIIyI0 Ha HETo, ICII0Ib30BaB 3HaueHne SHA-1, Bo3BpaéHHoe KoMaHoit hash-object:

$ git tag -a maintainer-pgp-pub 659ef797d181633c87ec7lac3f9ba29fe5775b92

Ecnm BeI 3amycTuTe KoMaHay git push --tags, To MeTka maintainer-pgp-pub craner
AOCTYIIHA Ka’KOOMY. Ecnn KTO-HI/I6YI[I> 3aXO04€eT IIPOBEPUTH KaKYIO-HI/I6y'JII) METKY, OH CMOKET Ha-
NpsIMyI0 MMITOPTHpOBaTh Bair PGP-kitfou, BeITalus 67106 mpsMo u3 6a3bl JaHHBIX M MMIIOPTH-

poBas ero B GPG:

$ git show maintainer-pgp-pub | gpg --import

9TOT KIIIOU MOKET OBITH JICIIOIH30BAH ISl IIPOBEPKM JIIOOBIX ITOAIVMCAHHBIX BAMM METOK.
Kpome Tor0, eciy BbI BKIIIOUNTE MHCTPYKLMM B COOOIIIEHEe METKH, 3alycK git show <meTka>

IIO3BOJIMT KOHEUHOMY I10JIb30BATENII0 IIOTYUNUTDh MHCTPYKIMN I10 IIPOBEPKE METOK.

5.3.7. 'eHepamusa HoMepa cOOpKU

Tax kak KomMuraMm B Git'e He IpKUCBaNBAIOTCS MOHOTOHHO BO3pACTAIOIIIE HOMEPA HAIIOXO-
6me 'v123’ wiu uero-To aHAJIOTMUHOTO, TO B CIyUae, eCIV Bbl XOTUTE IIPUCBOUTH KOMMUTY VM,
yno6Hoe JUISL BOCIIPUATHS, 3aIlyCTUTe KOMaHAy git describe mig storo kommura. Git BepHET
BaM MMs OJIVDKAIIIIIel METKH C UMCIOM KOMMMUTOB, CAEJAHHBIX IIOBEPX 3TOI METKY U YACTUUHOE

sHaueHusg SHA-1 onmucbhIBaeMOro KOMMUTA:

$ git describe master

v1l.6.2-rcl-20-g8c5h85¢c

Takum 06pasoM, Ipy SKCIIOPTE CHIMKa COCTOSTHIS ITPOEKTa MM eTro COOPKM BBI MOKETe JaTh
MM UM, HOHATHOe 1 jofeit. Ha camom pmeie, ecin BbI cobupaete Git 13 MCXOQHOrO KOz, CKIIO-
HupoBaHHOro u3 Git-perrosuropus, git --version BepHér Bam uro-To nomo6Hoe. Eciy BoI onu-
CBIBa€TE KOMMMNT, KOTOPOMY BbI HAIIpIMYIO IPMICBOMJIN METKY, KOMaHa BEPHET BaM MM METKIL.

Komanny git describe xoporo mcrosab30BaTh ¢ aHHOTMPOBAHHBIMU MeTKaMU (METKaMI,
CO3aHHBIMIU IIpU MOMOILY ONILUI -a MU -S), TaK YTO €CJIM BBI ucnonns3yere git describe,
TO METKU [JISl pe30B JOJDKHBI CO3[{aBaThCsI 9TUM CIIOCOOOM — B 9TOM CJIyUae BbI CMOXKETE YIO0-
CTOBEPUTHCS, UTO MPY ONMCAHUY KOMMUTY ObLIO JaHO IIpaBMIIbHOE MMs. BbI Takke Moxere yic-
II0JIb30BaTh 3Ty CTPOKY B KOMaHIax checkout 1 show mird ykasaHus Hy>KHOTO KOMMUTA, OHAaKO

B 6yJIyIHeM OHa MOJKET II€peCTaThb pa6OTaTI: IpaBMJIBHO B CMJIYy TOI'O, UTO B CTPOKE IIPMICYTCTBYET
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cokpanrénnoe sHaueHne SHA-1. Hanmpumep, B axpe Linux HegaBHO nepernn ot 8 Kk 10 cuMBoJIaM,
HeoOXOqUMBIM 1UIs obecrieueHus yHUKATbHOCTY SHA-1 06bEKTOB, M II03TOMY CTapble MMEHA, CTe-

HepUpOBaHHBIE KOMAaHOOII git describe, cTany HegeiCTBUTEIbHBIMIL.

5.3.8. IlogroToBKa pemsa

Teneps x0Ten0Ch GBI BBITYCTUTH penn3 cOOpKU. BeposTHO, BaM 3aX04eTcs CHeNaTh apXUB
IoCJIeHEro COCTOSIHMSA BaIllero Koja AJIsd Tex Oemosiar, KoTopble He ncnonb3yioT Git. [Ins aroro

JCIIOJIb3yeTCd KOMaHza git archive:

$ git archive master --prefix='project/' | gzip > "git describe master  .tar.gz
$ 1s *.tar.gz
v1l.6.2-rcl-20-g8c5h85c.tar.gz

Ecnnu xTo-HMOYAb OTKpoeT 3TOT tarball, oH monyunT nmocjaeqHMIT CHUMOK COCTOSHMS Balllero
IIpoeKTa BHYTpM Kartajora project. Takum ke crioco6oM BBl MOXKeTe CO3IATh Zip-apXUB, yKa3as

KoMaHpe git archive onuumio - -format=zip:

$ git archive master --prefix='project/' --format=zip > "git describe master.zip

Teneps y Bac ecTs TapOOJ ¥ zip-apX¥UB C PeIM30M Balllero IIPOEKTa, KOTOpbIe BbI MOXKETe

3arpy3mTb Ha CBOII CalIT MU OTIIPABUTD JIIOASAM II0 ITOUTE.

5.3.9. Komanpa shortlog

[Ipuuuio BpeMs HaNMCATh NUCHMO IUIA CIIMCKA PACCBUIKY, UTOOBI IIOAEIUTHCS HOBOCTSIMU
[IPOEKTa CO BCeMU, KTO UM MHTepecyercs. IIpu momMomu KoMaHasl git shortlog MoXXHO ObICT-
PO MONIYy4uTH UTO-TO Haroxobue yora usmeHenuit (changelog), omucpIBaoIIErO, UTO MOSBIIIOCH
HOBOTO B BallleM IIPOEKTE CO BPEMEHU IOCIETHErO PENN3a VI MOCIETHErO IMIChMa B CIIUCOK
pacchuiky. JIor M3MEeHEHMIT BKIIIOUAET B ce0st Bce KOMMUTHI B YKa3aHHOM JUAIa30He; HAIIPIIMED,
CIIenyIoLas KOMaHga BEPHET BAM CBOAKY I10 BCEM KOMMMUTAM, COEJIAHHBIM CO BpEMEHU IPOLLIO-

ro penu3a (eciau MOCIeqHIIT peau3 uMes MeTKy 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 1ls_tree ignore nils

Tom Preston-Werner (4):

fix dates in history
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dynamic version method
Version bump to 1.0.2

Regenerated gemspec for version 1.0.2

MbI mostyunay akKypaTHYIO CBOJKY IT0 BCeM KOMMITaM, HaunHas ¢ MeTku v1.0.1, crpynmnm-

POBAaHHBIM II0 aBTOpaM. BI:IBOII 3TOM KOMaHObI MOKHO IIOCJIaTh B CBOII CITICOK PaCCBbLIKIL.

5.4. Utorn

Bbl HOJDKHBI UyBCTBOBAThH ce0sl TOCTATOUHO CBOOGOIHO, BHOCS CBOM BKJIAJM B IIPOEKT ITOJ
ynpaeineruem Git’a, a Takke 3aHMMAsICh HONNEP)KKOM CBOEro COOCTBEHHOTO IPOEKTA VLUIN
MHTErprpoBaHMeM HapaboTOK Apyrmx mosb3oBareneir. [lozgpasisem Tebs, ombiTHbIL Git-
paspaborunk! B cienyromeit riaBe Bbl II03HAKOMUTECH € 0OJlee MOIIHBIMI MHCTPyMEHTaMI, a
TakKKe IIOJIYYJTe COBETHI 110 AEVICTBUIO B CJIOKHBIX CUTYaIMIX, UTO CHeJIaeT M3 Bac HACTOSIIETro

macrepa Git’a.
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Nucrpymentsl Git

K aTomMy BpeMeHU BbI yrKe U3yumin GOJIBIINHCTBO IIOBCETHEBHBIX KOMAH/ I CITIOCOOBI Opra-
HU3anmy pabouero mpoijecca, HeOOXOAMMBIe 1T TOTO, UTOOBI oaxepskuBath Git-pernosuropuit
IS KOHTPOJIS BAIllero MICXOIHOI0O KoJa. Bl BBIITOMHIIN OCHOBHBIE 3aJaHMs, CBI3aHHBIE C 100aB-
sreHreM (pailyIoB IO BEpCUOHHBIN KOHTPOJIb U 3aIIMCHIO0 COENaHHBIX MI3MEHEHUIL, U BBl BOOPYKU-
JIACH MOILBIO IIOATOTOBUTEIBHOI 00sacTy (staging area), 1erKOBECHOTO BETBJIEHVS U CIVISHUS.

Ceiltuac BbI MO3HAKOMUTECH C MHOKECTBOM BeChbMa CUJIBHBIX Bo3MoxkHocTeir Git’a. Bel co-
BceM He 00s13aTeIbHO Oy meTe ICII0Ib30BaTh X KAKIBII MEeHb, HO, BO3MOKHO, B KAKOII-TO MOMEHT

OHI BaM HOHaIIO6SITCH.

6.1. Br10op peBusun

Git mosBossteT YKa3bIBAaTb KOHKPETHBIE KOMMITHI JJIN MIX ITOCTIE€JOBATECIIPHOCTII HECKOJIBKI-

mu criocodbamu. OHM He Bcerja OueBUIHBI, HO MHOIAA UX II0JI€3HO 3HATh.

6.1.1. OgurHOUYHBbIE peBU3NI

Bs1 MoskeTe mpocTo cocnarbest Ha KoMMUT 110 ero SHA-1 xenry, HO TakKe CyLIeCTBYIOT 6oee
IOHATHBIE JJI UeJOBeKa CIIOCOOBI CCHLIATHCI Ha KOMMMTHL. B 3TOM paspmeiie KpaTKO OIMCAHBI

pasiIMYHbIe CIIOCO0BI 0OPATUTHCI K OJHOMY OIIpefeIéHHOMY KOMMUTY.

6.1.2. Coxkpaménnniii SHA

Git JAO0CTAaTOUYHO yMeH JAJId TOTO, 4TOOBI IOHATH KAKOJ KOMMMUT BbI IMEETE B By II0 IIEPBBIM
HECKOJIBKM CIIMBOJIaM (‘-IaCTI/I‘-IHOMY XeLLIY), KOHEYHO, €CJIM UX HE€ MEHBIIIE LIeTI:IpéX " OHNM O~
HO3HAYHEBI, TO €CTh €CJIM X€III TOJIBKO OOHOIO 00bEeKTa B BallleM PENMO3UTOPUN HAUMHAETCS C 3TUX
CIIMBOJIOB.

HpeI[I'IOJIO)KI/IM, YUTO BbI XOTUTE IIOCMOTPETH COAEPKMMOE KaKOTO-TO KOHKPETHOTO KOMMIITA.
Bb1 BeImosiHSIETE KOMaHy glt log " HaXOOWUTE 3TOT KOMMIUIT (Haan/IMep, TOT, B KOTOPOM BBI

I00aBIUIIN KaKy0-TO QYHKI[MOHAIBHOCTB):

$ git log
commit 734713bc047d87bf7eac9674765ae793478c50d3

Author: Scott Chacon <schacon@gmail.com>
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Date: Fri Jan 2 18:32:33 2009 -0800
fixed refs handling, added gc auto, updated tests

commit d921970aadfe3b3cfOe7lbecdaab3147ba7licdef
Merge: 1c002dd... 35cfb2b...
Author: Scott Chacon <schacon@gmail.com>

Date: Thu Dec 11 15:08:43 2008 -0800
Merge commit 'phedders/rdocs'

commit 1c002dd4b536e7479fe34593e72e6c6c1819e53b
Author: Scott Chacon <schacon@gmail.com>
Date: Thu Dec 11 14:58:32 2008 -0800

added some blame and merge stuff

B narrem ciyuae BbibepeM koMmut 1c002dd. . . .. IIpu ncronszoBanum git show mis mpo-
CMOTpa COREPKMMOTO ITOr0 KOMMITA CIeRyIOIie KOMaH/bl SKBUBAJIEHTHBI (IIpeIIoarasi, uTo

COKpallléHHbIEe BEPCUU OJHO3HAUHBI):

$ git show 1c602dd4b536e7479fe34593e72e6c6c1819e53b
$ git show 1c002dd4b536e7479f
$ git show 1ce02d

Git Mo’KeT ITOKa3aTh KOPOTKME YHMKaJIbHEIE COKpaleHnd Bamnx SHA-1 xenreit. Eciu BeI me-
pemanuTe onuuIo - -abbrev-commit xomange git log,ﬂ)eéBmBon6yneTmcn0nbsoBaTbCOKpa-
IIEHHBIC 3HAUCHN, COXPaHAd VX YHMKAJIBHBIMM; II0 yMOIYAHNIO OyIyT MCIOJIB30BATCA CEMb
CMMBOJIOB, HO IIpM HeOOXOAMMOCTM MJIMHA Oy[eT yBelIMueHa Ui COXpaHeHMs OTHO3HAUHOCTU

Xele:

$ git log --abbrev-commit --pretty=oneline
ca82a6d changed the version number
085bb3b removed unnecessary test code

allbef® first commit

B o61em ciryuae BoceMb-IeCsITh CIMBOJIOB O0Jiee ueM JOCTATOUHO MJIs YHUKAIBHOCTY BHYT-
pu mpoexra. B oqHOM 13 camMbIX GOJIBIINX IPOEKTOB, ucroib3yrommx Git, sape Linux ToigbKo
HauMHAET ITOABIATHCI HEOOXOIMMOCTD MCIIONb30BaTh 12 CMMBOJIOB 13 40 BO3MOKHBIX U CO-

XpaHEHNA YHUKAJIbHOCTU.

6.1.3. Heooupuioe 3ameuanue o SHA-1

MHorue nr0au MHTEPECYIOTCS, UTO IIPOU3O0IAET, €CIU OHU B KaKOM-TO MOMEHT, 110 HEKOTOPOIL

Cﬂyqaf’/IHOCTI/I, II0JIy4yaT ABa 00BEKTa B PENO3UTOPUM, KOTOPBIE 6yI_[yT MMETDh JBa OOMHAKOBBIX
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sHaueHng SHA-1 xemra. Yro torga?

Ecnu BbI Bapyr sakommurute o6bekT, SHA-1 xemr KOTOPOTo Takoii e, KaK Y HEKOTOPOTO
npenbIayLero oopekTa B BalleM pernosutopun, Git 0OHapyXUT IIpeRbIAYILNIT 00BEKT B CBOEII
6ase JaHHBIX U IIOCUMTAET, YTO OH y’>Ke ObLI 3amucaH. Eciiu BBl B KaKOJI-TO MOMEHT IIOIIBITAETECh
MOJIYUNUTH 3TOT OOBEKT OIATH, BBI BCerja Oy/aeTe MoIyuarh JaHHbBIE IIEPBOrO 0O'bEKTA.

OnHaxko, BRI JOJKHBI OCO3HABATh TO, KAK CMEXOTBOPHO MaJIOBEPOATEH 3TOT cueHapuit. [mm-
Ha SHA-1 cocraBnser 20 6aitr mium 160 6ur. KonmuectBo ciayuaitHO XeIIMPOBAaHHBIX 00BEKTOB,
HeoOXOqUMOe [JIS TOTO, YTOOBI MONYUNTh 50% BEPOATHOCTH ONUHOUHOIO COBIAMEHUS COCTaB-
aser mopska 250 (bopmya 1y ompemeneHus BepOATHOCTM COBHafieHus: p = (n(n-1)/2) *
(1/27160))). 280 510 1.2x10%* wm omMH MILIMOH MIULIMapAa MyopmapaoB. 9to B 1200 pas
Gouiblile KOJIMYeCTBa IIECUMHOK Ha 3eMIIe.

Bot mpumep [yt TOro, uToObBI BBI MMOHSIIN, UTO HEOOXOAMMO, uT00b! moxyunts SHA-1 xoi-
smsuto. Eciiu GBI Bce 6.5 MMJUIMapmoB JIIOfel Ha 3eMile IIPOrpaMMUPOBATIN U K&KV CEKYHIY
KaKIBIIT 113 HUX IPOM3BOAIII KOJIMUECTBO KOMa, 9KBUBAJIEHTHOe Beell mcropun sapa Linux (1 mmi-
smoH Git-00beKTOB) 1 OTIIPABIISIL €70 B ONVH OIpoMHBIN Git-pero3nutopuii, To oTpe6GoBaIoch Obl
5 JIeT U1 TOTO, YTOOBI 3AII0IHUTE PENO3UTOPIIL JOCTATOUHO AJIS TOTO, UTOOBI OAyUnTh 50% Be-
pogarHocTs equHUYHON SHA-1 Komummaun. Bojlee BepoATHO, UTO KaXXABIN WIEH Balllell KOMaHIbI
MpOrpaMMIICTOB OyeT aTaKoBaH 1 YOUT BOJIKaMIU B HECBSI3AHHBIX APYT C APYTOM CIyUasx B OOHY

M Ty K€ HOUb.

6.1.4. CchIJIKM HAa BETKU

st caMoro mpsMOro MeTofa ykasaTh KOMMIT HEOOXOAMMO, UTOOBI 9TOT KOMMIUT M€ BET-
KY, CCBUIAIOIIYIOCS Ha Hero. Toraa Bl MOJKETe JICIIOIb30BaTh UMS BETKI B 100011 KomaHnpe Git’a,
KOoTopas oXmpaeT KoMMUT vy 3HadeHue SHA-1. Hanpumep, eciy BbI XOTUTE IIOCMOTPETH II0-
CJIeHMI KOMMUT B BeTKe, CJleyIollyie KOMaHIbl 9KBUBAJIIEHTHEI, IIpeAIIoaras, YTo BeTKa topicl

CcChbLIaeTcd Ha ca82a6d:

$ git show caB2a6dff817ec66f44342007202690a93763949
$ git show topicil

Yro0ObI IIOCMOTpPETH, Ha Kakoil uMeHHO SHA ykaspIBaeT BeTKa, MM IOHATH ISl KAKOIO-TO
13 IpUBEIEHHBIX IPUMEPOB, K KakuM SHA OH CBOAMTCS, MOXKHO MCIIOJB30BaTh CIIy:KeOHYIO
(plumbing) yrmury Git’a, KoTopas HassIBaeTcs rev-parse. Bol Mokere 3araHyTh B ri1aBy 9 s
rosryueHys GoJblleil MHPOPMAIIL O CIYy)XeOHBIX yTIUJINTaxX; B OCHOBHOM rev-parse HyXHa
IUIS BBIIIOJHEHUS HU3KOYPOBHEBBIX OIlE€palMil M He IpeqHA3HAaueHa Ui JMCIOJIb30BAHUS B
oBceqHEBHOI padoTe. OHAKO, OHA MOKET IIPUTOANTHCS, €CIIM BaM HEOOXOQMMO pa3odpaThcs,
YTO IpoMcXoauT Ha camoM pmeie. Ceifuac BbI MOXKeTe IOIPOOOBATH IPUMEHNTH EV-parse K

CBOeIl BeTKe.

$ git rev-parse topicl
caB82a6dff817ec66f44342007202690a93763949
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6.1.5. RefLog-cokxpamenusa

Opnnua u3 Berelt, koTopyio Git nemaer B GoHOBOM pexume, II0Ka Bbl paboTaeTe, 3TO 3aIo-
MMHaHME CChUIOUHOTO JIOTa — JIora Toro, rae Haxomuanuchk HEAD u BeTKN B TeueHUe MOCIeTHUX
HECKOJIBKIX MeCSIIEB.

CCBIITOUHBII JIOT MOXXHO IIPOCMOTPETH C IIoMolIbio git reflog:

$ git reflog

734713b... HEAD@{0}: 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

7e05da5... HEAD@{6}: rebase -i (pick): updating HEAD

Kasxmplit pas, Korjga BepxyllKa BeTKI OOHOBJISIETCS 110 KakKoit-mmbo mpuunse, Git coxpaHser
uHpopMaIo 06 3TOM B 3Ty BpeMeHHYI0 UCTOpUI0. V1 BBI MO)KeTe MCIIOIb30BATh U STI TaHHbIE
IUTS 3aIaHNS CTapbIXx KOMMUTOB. EC/iu BBI XOTMTE IOCMOTpETH, Kakoe 3HaueHne 0b110 y HEAD B
BallleM peIllo3UTOPUM IIATh LIATOB Ha3aJ, MCIIOIb3YIiTe CCBUIKY Buaa @{n} Tak >ke, Kak ITIOKa3aHO

B BbIBOJe KOMaHbI reflog:

$ git show HEAD@{5}

Takske BBI MOYKETe JCIIOIb30BATh 9Ty KOMaHAY, UTOObI YBUAETH, i€ BeTKa ObLIa HEKOTOPOE

BpeMs Hasan. Hanpumep, uro0s! yBueTs, Iie Oblia BeTKa master Buepa, Habepure

$ git show master@{yesterday}

9Ta KOMaHAA ITOKaXKeT, Ie BepXYIlKa BETKM HaxXOAWJIACh Buepa. Takoit moaxon paboraer
TOJIBKO ISl JAaHHBIX, KOTOpbIE BCE eI[é HaXOMATCI B CCHLIOYHOM Jiore. Tak UTO BBI HE CMOXKETE
JICIIOJIB30BATh €r0 AJISI KOMMUTOB C JABHOCTBIO B HECKOJIBKO MECSIIEB.

Yro6sI IIpOCMOTPEeTh MHPOPMALIMIO CCHIIIOYHOTO JIOTa B TAKOM Ke (popmare, Kak BHIBOX git

log, MOXXHO BBIITOMHNUTL git log -g:

$ 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
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fixed refs handling, added gc auto, updated tests

commit d921970aadf03b3cfOe7lbecdaab3147ba7lcdef

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'

BaxkHo oTMeTuTh, 4TO MHGOPMAIMSA B CCBUIOUHOM JIOT€ CTPOrO JIOKAJIbHAs — 3TO JIOT TO-
ro, ueM BbI 3aHIMAJINCh CO CBOMM pero3uropueM. CChUIKI He OyIyT TEMI K€ CaMbIMU B UbEII-
TO Uy>KOM KOIIMM PENO3UTOPHS; M IIOCJIE TOTO KaK BbI TOJIBKO UTO CKJIOHMPOBAJIN PEIIO3UTOPNIL,
CCBUIOUHBII JIOT OYET IIYCTHIM, TaK KaK BBI €11[é HIUEro He JeJIajyl Co CBOUM perosutopreM. Ko-
maHpa git show HEAD@{2.months.ago} cpaGoraer, TOJIBKO eCIIV BbI CKIIOHMPOBAJIN CBOIL IIPOEKT
KaK MMHMMYM J1Ba Mecd1a Ha3aJ. Eciy BbI CKIOHMPOBAIM €T0 IIATh MUHYT Ha3ajl, TO Bbl HIYETO

He TIOJIy4YHTe.

6.1.6. CcbLIKHI Ha IIPeJKOB

E1rté omyH 0CHOBHOII €110co6 yKa3aTh KOMMMUT — yKa3aTh KOMMUT uepe3 ero Ipeakos. Ecian
IIOCTaBUTH ~ B KOHIle CChLIKM, A1 Git’a 9T0 OyeT 03HaUaTh pOOMTENI 3TOr0 KOMMMUTA. [JoIyCcTM,

JICTOPMS BAILIETO IIPOEKTa BBITJLIANT CIEAYIOIINM 00pa3oM:

$ git log --pretty=format:'%h %s' --graph

* 734713b fixed refs handling, added gc auto, updated tests
* d921970 Merge commit 'phedders/rdocs'

I\

| * 35cfb2b Some rdoc changes

* | 1c002dd added some blame and merge stuff

|/

* 1c36188 ignore *.gem

* 9b29157 add open3_detach to gemspec file list

B sToM ciyuae BbI MOKeTe IIOCMOTPETD IIPeAbIAYIINIT KOMMUT, YKa3aB HEAD *, UTO 03Hauaer

«pogutens HEAD»:

$ git show HEADA

commit d921970aadfe3b3cfOe7lbecdaab3147ba7licdef
Merge: 1c002dd... 35cfb2b...

Author: Scott Chacon <schacon@gmail.com>

Date: Thu Dec 11 15:08:43 2008 -0800

Merge commit 'phedders/rdocs'
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BrI Tax:kxe MoskeTe yKasaThb HEKOTOpoe yuciio rnocje ~. Hanpumep, d921970° 2 o3HauaeT «BTO-
poit popnrens kommuTa d921970». Takoit CMHTAKCHC ITOJI€3€H TOJIBKO AJIT KOMMMUTOB-CIVUSTHUIA,
KOTOpbIe UMEIOT 00JIbllle, YeM OXHOTO poauTesd. [lepBhIil poguTenb — 9TO BeTKa, Ha KOTOPOI BBI

HaxoqMIINCh BO BpeMA CINAHUA, a BTOpOﬁI — KOMMIT Ha BETKE, KOTOpasg ObLIa CIUTa:

$ git show d921970A7
commit 1c002dd4b536e7479fe34593e72e6c6c1819e53b
Author: Scott Chacon <schacon@gmail.com>

Date: Thu Dec 11 14:58:32 2008 -0800
added some blame and merge stuff

$ git show d921970A72

commit 35cfb2b795a55793d7cc56a6cc2060b4bb732548
Author: Paul Hedderly <paul+git@mjr.org>

Date: Wed Dec 10 22:22:03 2008 +0000

Some rdoc changes

Ilpyroe ocHOBHOe 0003HaUeHMe M YKasaHMs Ha IPENKOB — 3TO ~. ITO TOXKe CChUIKA Ha
IIepBOTO poauTend, 1o3ToMy HEAD~ 11 HEAD™ 5KBUBAJICHTHBI. Paznmung ctaHoBATCAS OUeBUIHBI-
M1, TOJIBKO KOTJIa BbI YKa3bIBaeTe UMCiio. HEAD~2 03HaUaeT IIEPBOTO POAIITEISA IEPBOTO POAUTEIIST
HEAD nnu npaponuresis — 3TO Iepexof 10 IIepBbIM POANUTENIIM YKasaHHOe KojuuecTBo pas. Ha-

NIpUMep, [ MOKA3aHHOII BhILIE ucTopuy, HEAD~3 6yneT

$ git show HEAD~3
commit 1c3618887afb5fbcbea25b7c013f4e2114448b8d
Author: Tom Preston-Werner <tom@mojombo.com>

Date: Fri Nov 7 13:47:59 2008 -0500

ignore *.gem

To >xe camoe MOKHO 3anucaTh Kak HEAD™ " ", UTO OIITh Ke 03HauaeT IIePBOTO POAUTEIS Iep-

BOIr'o poamTeJId IIEPBOTO POAMTEIIA:

$ git show HEADAAA

commit 1c3618887afb5fbcbea25b7c013f4e2114448hb8d
Author: Tom Preston-Werner <tom@mojombo.com>
Date: Fri Nov 7 13:47:59 2008 -0500

ignore *.gem

KpOMe TOTI'0, MO>XHO KOM6I/IHI/IpOBaTI) 9TU 0003HAYEHN. HaanMep, MOKHO IIOJTYUYUTDH BTO-
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POTO pOMTENS IJIs IPeNbIAYIIEN CCHUIKY (MBI IIPEAIIOaraeM, YTo 9T0 KOMMUT-CIIUSHIIE) HAIN-

caB HEAD~3"2, Hy 1 Tak Jajee.

6.1.7. Imama3oH KOMMITOB

Tenepsp, Koraa Bel yMeeTe 3aaBaTh OTAEIbHbIE KOMMUTBI, pa3bepéMcs, KaK yKa3arh quara-
30H KOMMUTOB. TO 0COGEHHO IIOJIE3HO IIPY YIPABIEHU BETKAMI — €CJIY Y BAC MHOTO BETOK, BbI
MOJKETe JCIIOIb30BaTh 0003HAUEHNS AMAIIa30HOB, UTOOBI OTBETUTH Ha BOIpockl Tuna «Kakme B

3TOM BEeTKe €CThb KOMMITBI, KOTOpbIE HE OBLIM CIIUTHI B OCHOBHYIO BeTKy?»

[IBe TOUKN

HaubGosee pacmpocTpaHEéHHBIN cr1ocob 3aJaTh AMANa3oH KOMMUTOB — 3TO 3aIUCh C ABYMs
roukami. Ilo cy1ecTBy, Takum o6pazom Bl mpocute Git B3sTb HaGOp KOMMITOB, JOCTIDKIIMBIX I3
OJTHOT'O KOMMINTa, HO He JOCTYDKUMBIX U3 apyroro. Hampumep, myckaii Bairia ncTopus KOMMUTOB

BBIIVIAANT TAaK, KaK IIOKa3aHO Ha PUCYHKeE 6.1.

O-O-O-®- =
c )<_( D )._ —

Puc. 6.1: IIpumep ucTopuu i BbI6opa Habopa KOMMUTOB.

HomycTuM, BB XOTUTE IIOCMOTPETH, UTO B Balllell BeTKe experiment eré He GBLIO CIMTO B
BeTKy master. Moxuo mompocurs Git ImokasaTs BaM JIOT TOJIBKO TaKMX KOMMIUTOB C ITIOMOIIIBIO
master..experiment — sTa 3ammch 03HaUaeT «BCe KOMMITEI, JOCTYDKMMBIE U3 experiment, Ko-
TOpBIe HENOCTYKMMBI 13 master». [[71st KpaTKocTy 1 60JIbIIIENT IOHATHOCTH B IPUMeEpPAX MBI OyieM
JCIT0JIb30BaTh OYKBBI I 0603HaUEHNST KOMMUTOB Ha JuarpaMMe BMECTO HACTOSIIETO BBIBOIA

Jiora B TOM IIOPSAKE, B KAKOM OHI 6YI[YT OTO6pa)KeHbIZ

$ git log master..experiment
D
c

C mpyroit CTOPOHBI, €CJIN BBl XOTUTE ITOJIYUNTh 0OpaTHOE — BCe KOMMMUTHI B Master, KOTOPhIX
HeT B experiment, MOXXHO IlepecTaBUTh MMeHa BeTOK. 3ammch experiment..master Imoxaxer

BCE, UTO €CTh B master, HO HEOOCTIKMMO 13 experiment:

$ git log experiment..master
F
E
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Takoe 1101€3HO, €ClM BbI XOTIUTE, UTOOBI BETKA experiment ObLia 0OOHOBIEHHO, I XOTIUTE
IIOCMOTPETH, UTO BbI COOMpAETECh B He€ CUTh. EI[é OMMH UacThIil CiIyuail UCIOIb30BaHMUS 9TOTO

CIHTAaKCMCa — IIOCMOTPETD, UTO BbI c061/[paeTeCL OTIIPpAaBUTb Ha yﬂaJIéHHbe/[ CepBEp:

$ git log origin/master..HEAD

9Ta KOMaH[a ITOKaXKeT BaM BCe KOMMUTBI B TeKyIIlell BeTKe, KOTOPBIX HET B BeTKe master
Ha cepBepe origin. Eciam ObI BbI BRIIOMHIIN git push, Ipu yciIoBUM, YTO TEKylllas BeTKa OT-
ClexXuBaeT origin/master, To KOMMUTBI, KOTOpbIE IIEpEUNCIEHB] B BbIBOAEe git log origin/
master . .HEAD 3TO Te KOMMUTHI, KOTOpBIe ObLIM GBI OTIIpaBIeHbI Ha cepBep. KpoMe TOro, MOXXHO
OIyCTUTBH OJHY M3 CTOPOH B Takol 3anmcy — Git mogcrasut Tyga HEAD. Hanpumep, BbI Moxe-
Te IOJYUYMUTH TAKOJ JKe pe3yibTaT, KaK M B IpedbIAylieM IIpumMepe, HabpaB git log origin/

master.. — Git mogcraBur HEAD cam, eciiit oHa 113 CTOPOH OTCYyTCTBYET.

MHo>kecTBO BepIIH

3amnmch ¢ AByMd TOUKAMU II0JIe3Ha KaK COKpallleHIe, HO, BO3MOXHO, BBI 3aXOTUTE yKa3aTh
GoJbIIIe IBYX BETOK, UTOOBI yKa3aTh HYKHYIO peBu3uio. Hampumep, uTo6bI IIOCMOTPETH, KaKue
KOMMITBI HAXOISTCS B OTHOI 113 HECKOJIBKIIX BETOK, HO He B TeKy1eit. Git mo3BosseT caenaTs 3To
C IIOMOIIIBIO MICIIOIB30BAHMS MO0 CUMBOJIA ~, 16O - -Not mepes IIObIMI CCHIIKAMIT, KOMMUTBI,
IOCTVDKMMBIE U3 KOTOPBIX, BBl HE XOTUTE BUAETh. TakuM oOpasoM, cleqyroliye Tpy KOMaHIbI

9KBIBAJICHTHBI:

$ git log refA..refB
$ git log ArefA refB
$ git log refB --not refA

39T0 yH06HO, TOTOMY UTO C IOMOII[BI0 TAKOTO CMHTAKCIICA MO’KHO YKa3aTh O0JIee IBYX CChLIOK
B CBOEM 3aIIpoce, Uero Bbl He CMOKeTe cHesaTh C IIOMOIBI0 OBYX ToueK. Hampumep, ecau Bbl
XOTUTE YBUAETHh Bce KOMMMUTHI QOCTIDKMMBIe 13 refA miun refB, Ho He n3 refC, MmoxxHO HabpaTh

OOHY 13 TaKMX KOMaH[I:

$ git log refA refB ArefC
$ git log refA refB --not refC

Bcé aro menaer cucremy BpIOOpa peBM3MIT OUEHDb MOIIHOIL, UTO JOJDKHO IIOMOYb BaM OIIpe-

JEJIATDH, UTO COOEPKUTCA B BallIIX BETKaX.

Tpu Touxn

ITocnenHsst OCHOBHAS 3aIMCh AJIsl BBIOOpA AMana3oHa KOMMITOB — 3TO 3aIIMCh C TPEMS TOY-
KaMI, KOTopas O3Ha4aeT Te€ KOMMMUTBI, KOTOpbIe JOCTYLKMMBI II0 OJHOM M3 ABYX CCBUIOK, HO He
1o obenM omHOBpeMeHHO. BepHéMcs K mpuMepy MCTOpUM KOMMUTOB Ha pucyHke 6.1. Ecan Be1

XOTUTE YBUAETD, UTO HAXOAUTCS B master mian experiment, HO He B 000MX Cpa3y, BBIIIOJITHUTE
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$ git log master...experiment
F

E
D
C

IToBTOPMMCS, UTO 9TO AACT BaM CTAaHIAPTHBIN 10g-BBIBOM, HO IIOKaKET TOJIBKO NH(OpMAaLINIO
00 3TUX YeTBIPEX KOMMUTAX, YIIOPSJOUEHHBIX II0 AaTe KOMMITA, KaK ¥ OOBIUHO.

B arom ciryuae BMecTe ¢ KOMaHI0M 10g OOBIUHO MCIIONB3YIOT HapaMeTp - -left-right, ko-
TOPBIIT IIOKa3bIBAeT, Ha KaKOIl CTOpOHE MMaIla30Ha HAXOAUTCA KaKAbII KOMMUT. 9TO IIOMOIaeT

caeaTb JaHHBIE IIOJIE3HEE:

$ git log --left-right master...experiment

<F

E
> D
©

C noMOII[bI0 3TUX MHCTPYMEHTOB BBl MOKeTe HaMHOTO Jlerye 00bacHUTH Git'y, Kakoil KoM-

MMUT VJIT KOMMIUTBI BbI XOTUTE U3YUNTh.

6.2. IHTepaKTBHOE MHAEKCUPOBaHNE

Bwmecre ¢ Git’om mocrasisieTcst mapa cieHapues (script), 061eruaromx BIIOIHEHE HEKOTO-
PBIX 3a1a4 B KOMaHHOII cTpoKe. Celfyac MBI IOCMOTPUM Ha HECKOJIPKO MHTEPAKTMBHBIX KOMaHT,
KOTOpBIE IIOMOTYT BaM JIETKO CMacTEPUTh CBOY KOMMMUTHI TaK, UTOOBI BKIIOUUTH B HUX TOJIBKO
ompeeéHHbIe yacTy (GarioB. ITU MHCTPYMEHTHI CHIIBHO IIOMOTAIOT B ClIydae, KOT4a BbI ITOMe-
HsIM Kyuy (aiiyioB, a IIOTOM PEIVUINA, YTO XOTUTE, UTOOBI 9TU U3MEHEHMs ObLIM B HECKOJIBKUX
cOKyCHpOBaHHBIX KOMMMITAX, & HE B OJ{HOM GOJIBIIIOM ITyTaHHOM KOMMuTe. Tak BBl CMOXeTe
yOeIUThCs, UTO Bl KOMMUTBI — 3TO JIOTMUECK! pa3feéHHble HaOOphl U3MEHEHNIT, KOTOpbIe
OyIeT JIerKo IpOCMaTPUBATh APYTUM pa3paboTumkam, paboTaroum ¢ Bamu. Eciu BbI BBITOTHU-
Te git add c omumeit -i mu - -interactive, Git mepeiiéT B pesKxM MHTEPaKTUBHOI 000JI0UKM

U IIOKAXXET UTO-TO ITOXO0XKEE Ha 3TO:

$ git add -i
staged unstaged path
ilg unchanged +0/-1 TODO
2: unchanged +1/-1 index.html
3: unchanged +5/-1 lib/simplegit.rb

*** Commands ***
1: status 2: update 3: revert 4: add untracked
5: patch 6: diff 7: quit 8: help
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What now>

Kax BunnTe, 3Ta KOMaH/a ITOKa3bIBaeT CONEPKMMOe MHEKCa, HO B JPYTOM BUJie — IIO CYTH,
Ty ke MHPOpMaUNIO BbI IMOXyunan Obl Ipu BbI30OBe git status, HO 3mech OHa B Gojiee CKATOM
u uHPOpMATUBHOM BUAe. git add -1 mokaspIBaeT IPOMHIEKCUPOBAHHbIE I3MEHEHNS CIIEBA, &
HENPOMHAEKCUPOBAaHHbIE — CIIPaBa.

3atem npér paszgen Commands (koMasas). TyT MOXKHO ceslaTh MHOTHE B!, BKIIIOUas 0-
Gasyienue ¢ailioB B MHAEKC, yaaaeHne (HaiioB 13 MHIEKCa, MHAEKCHUPOBaHue QailioB YacTIMI,
nobaBiieHIe HEOTCIIEeXMBaeMbIX ¢aiioB u nmpocmotp aenst (diff) nponmHgekcupoBaHHbIX M3Me-

HEHUI.

6.2.1. [IobaBiieHMe U yxageHue pailioB N3 MHAEKCA

Ecnu Habpats 2 mm u B mpuriaiieHnn What now>, cieHapuit CIIpoCUT, Kakue ¢aribl Bbl

XOTUTE NOOABUTH B MHIEKC:

What now> 2

staged unstaged path
1: unchanged +0/-1 TODO
2: unchanged +1/-1 index.html
3: unchanged +5/-1 lib/simplegit.rb

Update>>

Yrobsr nponupexkcuposats ¢arisr TODO u index.html, HyxHo HabpaTs X HOMepa:

Update>> 1,2

staged unstaged path
* 1 unchanged +0/-1 TODO
* 2 unchanged +1/-1 index.html
3: unchanged +5/-1 lib/simplegit.rb

Update>>

CuMBOJ * paOoM ¢ KaXAbIM QaiioMm o3Hauaer, yTo (aiyl BeIOpaH I MHAEKCUPOBAHIA.
Ecnu BHI ceituac Huuero He GyeTe BBOANUTD, a HakMéTe Enter B npuriamrenun Update>>, to Git

BO3BMET BCE, UTO y’Ke BBIOpAHO, U JOOABUT B MHIEKC:

Update>>
updated 2 paths

*** Commands ***

1: status 2: update 3: revert 4: add untracked

5: patch 6: diff 7: quit 8: help

164



Ckor Yakou Pro Git

What now> 1

staged
iLg +0/-1
2: +1/-1
3: unchanged

unstaged
nothing
nothing

+5/-1

Paspmen 6.2 MuTepakTuBHOE MHAEKCUPOBAHIIE

path
TODO
index.html

lib/simplegit.rb

Kax Bmmnre, temepp ¢aitier TODO u index.html mpomumexcuposans! (staged), a dait

simplegit.rb — Bcé emé mer. Eciiu B aTOT MOMeHT BbI X0oTMTe yaaduTh ¢ait TODO ns nupekca,

MCITONb3YitTe onumio 3 uin r (revert):

*** Commands ***

1: status 2:
5: patch 6:

What now> 3

staged

1: +0/-1

2: +1/-1

3: unchanged
Revert>> 1

staged

“oakg +0/-1

2: +1/-1

3: unchanged

Revert>> [enter]

reverted one path

update
diff

unstaged
nothing
nothing
+5/-1

unstaged
nothing
nothing

+5/-1

3: revert 4: add untracked
7: quit 8: help

path

TODO

index.html

lib/simplegit.rb

path
TODO
index.html

lib/simplegit.rb

B3aristHyB Ha craTyc CHOBa, BbI yBuante, uto ¢air TODO ynanés us mHgekca:

*** Commands ***

1: status 2%
5: patch 6:

What now> 1

staged
1: unchanged
2: +1/-1
3: unchanged

update
diff

unstaged
+0/-1
nothing
+5/-1

3: revert 4: add untracked
7: quit 8: help

path

TODO

index.html

lib/simplegit.rb

Y0681 IIOCMOTPETD ACTIbTY IJIA IIPOMHIAEKCIIPOBAaHHBIX I/I3MeHeHI/II7[, MCHOHLByﬁTe KOMaHaYy

6 win d (diff). Ona mokaskeT BaM CIIMCOK IIPOMHAEKCUPOBAHHBIX (AILIOB, M BBl CMOXKETe BbIOpaTh

Te, I KOTOPBIX XOTUTE IIOCMOTPETh AeJIbTy. ITO IIOYTH TO JKe, UTO yKasarb git diff --cached

B KOMaHJHOI CTpPOKe:
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*** Commands ***

1: status 2: update 3: revert

5: patch 6: diff 7: quit
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>

4: add untracked
8: help

-<div id="footer">contact : support@github.com</div>

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

<script type="text/javascript">

Ckor Yakou Pro Git

C IIOMOIIOBIO 3TUX 0a30BBIX KOMaH[I BbI MOZKETE MCIIOJIb30BaTh I/IHTEpaKTI/IBHbe/I pexXUM 14

git add, uro6bI HEMHOTO IIPOIIe pabOTATh CO CBOUM MHIEKCOM.

6.2.2. IHpexcupoBaHMeE 10 YACTAM

Ins Git’a Taxke BO3MOXXHO MHIAEKCUPOBATH OIIPeeIéHHbIE YacTu (ailIoB, a He BCE cpasy.

Hampumep, ecnu BbI cejanm HECKOJIBKO M3MeHeHUII B ¢arte simplegit.rb u xoture mpomHmex-

CHpOBaTh OMHO M3 HIUX, a APyroe — HeT, TO chenarsh Takoe B Git'e oueHs jerko. B crpoke mpnm-

[JIALIEHNs] MHTEPAKTUBHOIO pexxuma Habepure 5 wnn p (patch). Git cipocur, kakue ¢aiisl Bbl

XOTUTE MHAEKCHUPOBATH HaCTAMU; 3aT€EM IJISL KQKOOM 4acTU U3MEHEHUI B BLI6paHHbIX (baﬁmax

OAVH 3a APYI'UM 6yI_IyT ITIOKa3bIBATbCA KyCKI OEJIbT (baﬂma, n Bac 6yJ1yT CIIpallINBaTh, XOTUTE JIN

BbI 3aHECTU X B MHOEKC:

diff --git a/lib/simplegit.rb b/lib/simplegit.rb

index dd5ecc4..57399e0 100644

--- a/lib/simplegit.rb

+++ b/lib/simplegit.rb

@@ -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)
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Stage this hunk [y,n,a,d,/,j,J,9,e,?]?

Ha sroit CTaauM 'y BaC MHOI'O BapMaHTOB ﬂeﬁCTBMﬁ. Ha6paB ?, BBI IIOJTYUYNTE CIIVICOK BO3MOK-

HBIX OEVICTBUIL:

Stage this hunk [y,n,a,d,/,j,J,9,e,?]? ?
y - stage this hunk (p06aBUTb 3TOT KYCOK B WHAEKC)

n - do not stage this hunk (He po6aBnsiTb 3TOT KYCOK B WHAEKC)

stage this and all the remaining hunks in the file (po6aBuTb 3TOT U BCe OCTaBWMECS KYCKW B 3TOM daiine B NHAEKC)

- do not stage this hunk nor any of the remaining hunks in the file (He f06aBnsiTb B MHAEKC HU 3TOT, HU nocneaywume

a
d
g - select a hunk to go to (BbGpaTb KYCOK M NepeniTun K Hewmy)
/

- search for a hunk matching the given regex (NOUCK KycKa MO perynsipHOMY BblpaxeHuo)

[SFEE S
' 1

leave this hunk undecided, see next undecided hunk (O0TnOXUTb peweHue O 3TOFO KyCcKa, NepeiTun K cnepyowemy oT/C

leave this hunk undecided, see next hunk (O0TNOXUTb peleHWe ANA 3TOr0 KyckKa, NepeiTn K cregywlemy Kycky)

k - leave this hunk undecided, see previous undecided hunk (O0TNOXUTb peweHne ANA 3TOro Kycka, NepeiTun K npegpaywem

~
'

s - split the current hunk into smaller hunks (pa36uTb TeKywuii KYCOK Ha MeHblMe 4acTu)
e - manually edit the current hunk (oTpegakTupoBaTb TEKYWWA KYCOK BPYYHYI0)

? - print help (BbIBECTW cnpasKy)

Kax npaBuito, BbI OyeTe MCIIOIb30BATH Y MIJIN N AJIS MHAEKCUPOBAHMS KaXI0T0 KyCKa, HO MH-
IEKCUPOBaHIE BCEX KYCKOB Cpa3y B HEKOTOPBIX (aiiyiax My OTKJIa[bIBaHIE PElIeHNsT Ha II0OTOM
TaK)Ke MOXKeT OKa3aThCs Mosie3HsIM. Eciu BeI 1o6aBuTe B MHAEKC OQHY YaCTh ¢aiiia, a APYTyIo

YacTh — HeT, BBIBOJ CTaTyca OyeT BBIIISIAETh TaK:

What now> 1

staged unstaged path
1: unchanged +0/-1 TODO
2: +1/-1 nothing index.html
3: +1/-1 +4/-0 lib/simplegit.rb

Craryc ¢aitna simplegit.rb Berrsagur mo6onbrrHo. OH IIOKa3bIBA€ET, UTO YACTh CTPOK B MH-
IEKCe, a UacTh — He B MHAeKce. MbI YaCTMYHO IPOMHAEKCUPOBAIIY 3TOT (aiit. Teneps BbI MOKeTe
BBIMITHU 113 MHTEPAKTIBHOIO CLIeHAPYI M BBIIOJIHUTE git commit, uTo6BI CO3XaTh KOMMIUT M3 3TUX
YACTUYHO IIPOMHIEKCUPOBAHHBIX (arlIoB.

B 3axiroueHme cCkajkeM, UTO HeT HeOOXOQVMOCTM BXONUTH B MHTEPAKTMBHBIN pexuM git
add, uToGBI BBIIIOTHATH MHAEKCUPOBAHIE YACTIMIL — BBl MOYXKETE 3aIyCTUTH TOT K€ CLEHAPUIL,

HabpaB git add -pmam git add --patch B KoMaHIHO CTpOKe.

6.3. IIparanbe

YacTo Bo3HIMKaeT TaKad CUTyalid, U4TO II0Ka BbI pa60TaeTe HaJl 4aCTbIO CBOETO IIPOEKTA, BCE

HaXOOUTCAd B 6eC1'[OpHIIO1IHOM COCTOAHMM, a BaM HYJXHO II€EPEKIIOUNTH BETKIU, 4TOOBI HEMHOTO
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I'masa 6 MacTpymenTs! Git Ckot Yakon Pro Git

nopaboTark HaJ ueM-TO ApyruM. IIpoGiema B TOM, UTO BBl HE XOTUTE [(€JIaTh KOMMUT C HAIlO-
JIOBUHY NOJENaHHON PaboOTON TOIBKO AJIS TOTO, YTOOBI IO35KE€ MOYKHO OBLIIO BEPHYTHCS B 9TO JKE
cocrosgaue. OTBeT Ha 9Ty npobiileMy — KOMaHfaa git stash.

[IpsiTaHbe IOIJIONIAET TPSI3HOE COCTOsIHME pabouero KaTajaora, T eCTh M3MeHEHHbIe OTCIIe-
JKuBaeMble (ariibl M U3MEeHEHUs B MH/EKCE, ¥ COXPaHseT UX B CTEK He3aBepIIEHHBIX U3MEHEeHNIL,

KOTOpBI€ BbI IIOTOM B moboe BpeMs MOJKETE CHOBaA IIPMMEHUTD.

6.3.1. IIpaTaHbe CBOMX TPYAOB

YT06BI IPOXEMOHCTPUPOBATh, KAK 3TO paboTaeT, IMPEAION0KIM, UTO BhI UAETE K CBOEMY
IPOeKTy M HaulHaeTe paboTaTh Haf Iapoil GailyioB U, BO3MOXKHO, J0OaBjIgeTe B MHAEKC OLHO

U3 u3MeHeHU1. Eciiu BBI BBITTOJTHUTE glt status, BbI YBUANUTE I'PpA3HOE COCTOAHINIE IIPOEKTA:

git status
On branch master
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)

modified: lib/simplegit.rb

* = H O H O H O H O H O ¥ H

Ter[epb BbI XOTUTE IIOMEHATDb BETKY, HO HE XOTUTE A€JIaTh KOMMUT C TEM, Hal Y€EM BbI emé
pa60TaeTe; TOTAa BbI IIPAYETE 3TU M3MEHEHIIA. YT106hI CO30aTh HOBYIO «3aHAYKYy», BBIIIOJIHIUTE

git stash:

$ 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")

Baur paGounit KaTajgor 4mcT:

$ git status
# On branch master

nothing to commit (working directory clean)

B naHHBII MOMEHT BBI JIETKO MOKETe ITePEKII0UNTh BETKI U IT0paboTaTh IIe-TO €II€; BallIn
M3MeHeHMs COXpaHeHbI B cTeke. YTOGBI II0CMOTPETh, UTO ¥ BAC €CTh IIPHUIIPATAHHOTO, MICIIONb3YII-

Te git stash list:
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$ 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

B Hairem ciyuae oBe «3aHAUKM» OBLIN CHETAHBI paHee, TaK YTO y Bac TEIlEepb TPY PasHbIX
[IPUIIPATaHHBIX paboThl. Bl Mo)keTe CHOBa IIPUMEHUTH TY, KOTOPYIO TOJBKO UTO CIIPSATANN, C
IIOMOLLIBI0 KOMaHAbI, IOKa3aHHOI B CIIpaBKe B BBIBOJE II€pBOHAYaJIbHOI KoMaHAbI stash: git
stash apply. Ecau BeI XO0TUTe IPUMEHUTH OJHY U3 CTapbIX 3aHAUEK, MOKeTe ceJIaTh 9TO, yKa3as
eé ums Tak: git stash apply stash@{2}.Ecunu He yxaspiBaTs Huuero, Git 6ymeT momgpasymeBars,

UTO BBI XOTUTE IPUMEHUTH II0CJIETHIO CIIPSATAaHHYIO0 paboTy:

$ git stash apply
# On branch master

# Changes not staged for commit:

# (use "git add <file>..." to update what will be committed)
#

# modified: index.html

# modified: lib/simplegit.rb

#

Kax Buanre, Git BocctaHoBmI n3MeHeHns B (paityiax, KOTOpble BBl OTMEHIIIN, KOTAA MICIIOJIb-
30BaM KoMaHAy stash. B Hamem ciyuae y Bac 6bLT UMCTBIN paboumit KaTajaor, KOrja Bl BOCCTa-
HaBJIMBAJIY CIIPATAaHHbIE I3MEHEHMNs, I K TOMY K€ BBI [IeJIajli 9TO Ha TOJI JKe BeTKe, Ha KOTOPOil
HaXOIIINCH BO BpeMs npsTanbs. Ho Hanmume uncroro pabouero Karajaora i IpuMeHeHMe Ha TO
)Ke BeTKe He 00s13aTeNbHbI M git stash apply. Ber Moxere cupsTaTs M3MeHEHNS Ha OXHOI
BETKe, IIeEPEKITI0UNTECS TI03Ke Ha PYTYI0 BETKY I IIOIIBITATHCSI BOCCTAHOBUTH MI3MEHEHS. Y Bac B
paboueM Karajore Take MOTYT ObITh M3MeHEHHBIE M HEJOKOMMMUEHHbIE (aliIbl BO BpeMs IIpu-
MeHeHUs cripsiTaHHOro — Git BbIgacT BaM KOH(IMKTHI CIMSTHIUSL, €CIIYM YTO-TO yKe He MOXKeT OBbITh
NPUMEHEHO YUCTO.

Vzamenenus B ¢aitiax GbLIM BOCCTAHOBIIEHBI, HO (ailibl B MHAEKCe — HeT. YTOObI JOOUTHCS
TaKoro,Heo6x0nMM01nﬂn0nHMTbKOMaHnygit stash apply c onmuein - - index, Torga KoMaHaa
IIOIIBITAETCS IIPUMEHNUTD U3MeHeHNs B MHaeKce. Eciy ObI BBI BRIIOTHIIIN KOMaHY TaK, a He Kak

paHbIIE, TO ITOJIYUNIIN ObI JICXOOHOE COCTOAHIE:

git stash apply --index
on branch master
Changes to be committed:

(use "git reset HEAD <file>..." to unstage)

modified: index.html

* * H ¥ * = O &+

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

modified: lib/simplegit.rb

* * H

Bcé, uto menaer onums apply — 5To mbITaeTcd IPUMEHUTH CIPATAHHYIO paboTy — TO, UTO
BBI CIIPATAIIN, BCE ellé OymeT HaXOMMUThCA B cTeKe. YTOOBI yOaIuTh CIPATAHHOE, BEIIIOTHNUTE git

stash drop c mMeHeM «3aHaUKU», KOTOPYIO HYKHO yHaJINUTh:

$ 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

$ git stash drop stash@{e}

Dropped stash@{0} (364e91f3f268f0900bc3ee613f9f733e82aaed43)

Takke MOKHO BBITTOJTHUTD git stash pop, uToOGBI IPUMEHUTH CIIPATaHHBIE M3MEHEHUS U

Cpasy ke yOaJIUTh UX U3 CTeKa.

6.3.2. OTKaT IpuUMeHeHNs CHIPATAHHBIX U3MeHEeHII

IIpy HEKOTOPBIX CLIEHAPUSIX JMCIIONb30BAHMUS, MOKET ITOHALOOUTHCS IIPUMEHUTH CIIPSATAH-
Hble M3MeHeHUs, 1opaborarh, a IIOTOM OTMEHWUTh M3MEHEHNs, BHECEHHbIE KOMaH[OM stash
apply. Git He mpenocTaBisieT KOMaHbI Stash unapply, HO MOXXHO HOOUTBHCS TOro e addexra
IIOJIYUMB CHauaJla IaTy I CIpPATAHHBIX M3MEHEHU, a IOTOM IPUMEHNB €ro B IIepeBEPHYTOM

BUJIE:

$ git stash show -p stash@{06} | git apply -R

CHoBa, ecJIy BBI He yKasbIBaeTe Irapamerp aisi stash, Git mogpasymesaer To, 4TO 6BLIO CIIpS-

TaHO IIOCJIETHMIM:

$ git stash show -p | git apply -R

Ecnu xoture, chenaiiTe rceBOOHMM 1 qobaBbTe B cBoi Git komanay stash-unapply. Ha-

npuMep, Tak:

$ git config --global alias.stash-unapply '!git stash show -p | git apply -R'
$ git stash
$ #... work work work

$ git stash-unapply
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6.3.3. CosgaHue BeTKM M3 CIIPATAHHBIX M3MEHEHUII

Ecnu BBI cripsiTany Kakye-TO HapaGOTKM ¥ OCTaBIUIM MX Ha BpeMs, a B 9TO BpeMs IIPOJOJI-
KUy paboTaTh Ha TOI ’Ke BETKe, TO Y BaC MOTYT BOSHMKHYTb TPYXHOCTU C BOCCTAHOBJIEHMEM
cupsiTaHHOI paboTsl. Eciiu apply momsiTaercs n3MeHUTh (aiir, KOTOPBII BBI peJaKTUPOBAIIN I10-
CJIe TIPSITaHbs, TO BOSHUKHET KOH(IINKT CIUSHNSI, KOTOPBI Hamo Oymer paspernuts. Eciu HyxeH
6oJtee IIPOCTOIL CII0CO6 CHOBA ITOTECTUPOBATD CIIPITAHHYIO paboTy, MOXKHO BBIIIOJIHUTH KOMaHIY
git stash branch, koTopasd co3gacT BaM HOBYIO BETKY C HAUaJIOM 3 TOTO KOMMMUTA, Ha KOTOPOM
BBI HAXOJWJIVICh BO BpeMs IPSITaHbs, BOCCTAHOBUT B Hell Ballly paboTy 1 3aTeM YOAJINT CIIPSTaH-

HO€, €CJIVT OHO IIPMMEHMIIOCH YCIIEIIIHO:

$ 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

#

# Changes not staged for commit:

# (use "git add <file>..." to update what will be committed)
#

# modified: lib/simplegit.rb

#

Dropped refs/stash@{0} (fodfc4d5dc332dicee34a634182e168c4efc3359)

910 COKpalieHme yII06H0 IJId TOTO, UTOOBI JIETKO BOCCTAHOBUTD CBOIO pa60Ty, a 3aTeM I1opa-

60TaTh HaJ HEll B HOBOII BETKeE.

6.4. Ilepe3anmuce ncropumn

HeonxoxpartHo Bo BpeMst paboTs! ¢ Git’oM, BaM MOXKeT 3aX0OTEThCSI 10 KaKoI-I100 IpuunHe
JCIIPaBUTH CBOIO MCTOpMIO KoMMuTOB. OnHa 13 uymecHbIx ocobenHocreir Git’a 3akimouaercs B
TOM, UTO OH J1aéT BO3MOKHOCTb IIPMHATD PELIIeHVe B CAMBII ITOCJIeTHIIT MOMeHT. Mcronp3ys uH-
IIEKC, BBI MOYKETE PELINTH, KaKie (ajiyIbl MOMAYT B KaKiie KOMMITBI, HEITOCPENCTBEHHO IIEPEJ TEM,
Kak celaTb KOMMUT. BeI MoskeTe BOCIIOJIb30BaThCs KOMaHMO0Il stash, pelns, uTo Hajg 4eM-TO
eIl[é He CTOMJIO HaUuMHATh paboTaTh. A Tak)Ke BbI MOXKETE IIEPEMIICATh YKe CIoelaHHbIe KOMMIUTHI
TakK, OyQTO OHM OBLIM CHEJaHbI KaK-TO IO-APyroMy. B uacTHOCTI, 3TO MOKeT OBITH M3MEHEHUE
MOPSKA CIIE{OBAHNMSI KOMMUTOB, pEIaKTUPOBaHMe COOOIIEHMIT I MOAUUIpoBaHe (ailioB
B KOMMUTe, YIUIOTHEHIe I pasfesleHlie KOMMITOB, a TakKKe II0JIHOe yAaleHle HeKOTOPBIX KOM-

MITOB — HO TOJIBKO OO TOI'O, KaK BbI IIOOEJINTECDH Hapa6OTKaMI/I C ApyTUIMI.

B arom paspene BBl y3HaeTe, KakK HeJIaTh IMOJOOHbBIE MTOJIE3HBIE BELM, UTOObI Iepen myouim-

Kaume]?[ IIpMBOANUTD UCTOPIO KOMMIUTOB B ’KeJlaeMbIil BIL.
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6.4.1. NI3ameHeHNe MOCIETHETO KOMMITA

V3ameHeHNe MOCIIeAHET0 KOMMMITA — 9TO, BEPOATHO, Hambolee TUIIMYHBII CIyUall Tepenu-
CBIBaHMS VICTOPUI, KOTOPBIi BBI OymeTe menarh. Kak mpaBmito, BaM OT Balllero IIOCJIEJHEro KOM-
MMUTA IIOHAA0049TCA IBE OCHOBHBIE BEIM: M3MEHUTD COOOIIeHe KOMMMUTA VIV M3MEHUTD TOJIBKO

YTO 3aIlMICAHHBIN CHIIMOK COCTOAAHMA, JIO6aBI/IB, VI3BMEHNB NJIN yOaJIVB 113 HETO (1).’:1]7[.)11)1.

Ecau BBI Bcero JIUIIIb XOTUTE U3MEHUTH COO6I.LI€HI/I€ IIOCIEAHETO KOMMMITA — 3TO OUYE€HbD IIPO-

CTO:

$ git commit --amend

BhInoTHYUB 3T0, BBI IIOMAAETe B CBOI TEKCTOBBII PeJAKTOP, B KOTOPOM OyIeT HaXOAMUThCS CO-
o0111eHe [TOCTIEJHETO KOMMITa, TOTOBOE K TOMY, YTOOBI ero oTpegakrupoBain. Korma Ber coxpa-
HITE TEKCT U 3aKpoeTe penakTop, Git co3macT HOBBII KOMMMUT C BalllM COOOIIIEHMEM U CIeaeT
€ro HOBBIM IIOCJIETHIM KOMMIITOM.

Eciu BBI chenany KOMMUT U 3aTeM XOTIUTe M3MEHUTh CHUMOK COCTOSHUS B KOMMMTE, £00a-
BUB MJIU M3MeHUB QaiIbl, JOIYCTUM, IOTOMY YTO BbI 3a0bLIN JOOABUTH TOJIBKO UTO CO3XaHHBIN
¢aiin, Koraa menanu KOMMIT, TO IIPOLIECC BBIMVIIUT B OCHOBHOM Tak )ke. Bbl mo0aBiisieTe B MHAEKC
M3MeHeHNs, KOTOpble XOTHUTe, peJaKTUpys Gaiil 1 BBIIIOIHIA I Hero git add mium BBIMOIHSAS
git rm o OoTCIeXuBAEMOTO (baﬁma, U 3aTeM git commit --amend BO3bMET TeKyLIUIT MHOEKC
U CIEJIaeT €T0 CHUMKOM COCTOSIHVIS HOBOTO KOMMMUTA.

BynbTe ocTOpOKHEI, MCIIOJIBb3YS 3TOT IPUEM, IIOTOMY UTO git commit - -amend meHseTr SHA-
1 kommurTa. TyT Kak ¢ MaJleHbKUM IlepeMelteHreM (rebase) — He mpaBbTe IOCTIENHNUIT KOMMIAT,

€CJIN BBI €T0 y’K€ Kya-TO OTIIPpaBWJIN.

6.4.2. IsMmeHeHME COOOIIEHMIT HECKOJIBKINX KOMMUTOB

Yro6bI M3MEHNTH KOMMUT, HAXOQAIIMIICS INTyOOKO B MICTOPMI, BaM IPUAETCS IePeiiTH K UC-
II0JIP30BAHMIO 0OJIee CIIOKHBIX MHCTPYyMeHTOB. B Git’e HeT crienmanbHOro MHCTPYMeHTA AJIS pe-
JIaKTUPOBAHUSA MCTOPUM, HO BB MOKETe MCIIONb30BaTh rebase g nepeMelleHns psaa KOMMU-
TOB Ha TO )K€ CaMoe MEeCTO, I/le OHM ObLINM M3HAYAIBHO, a He KyJa-TO B Apyroe mMecro. Mcmomns-
3yd MHCTPYMEHT IJIT MHTEPAKTUBHOIO IlepeMellleH)d, BbI MOKeTe OCTAHABIMBATHC Ha KAXKIOM
KOMMIUTE, KOTOPBII XOTUTE U3MEHUTH, ¥ peJaKTIPOBATh coobIieHne, 106aBIATh Galiabl UIN [Ie-
JIaTh uTO-TO ellfé. lIHTepakTMBHOe IlepeMellleHie MOKHO 3aIllyCTUTh, 0OaBMB omIMio -1 k git
rebase. Heo6xoaumo yka3ars, HACKOJIBKO JaIEKVe B ICTOPUY KOMMMUTHI BBl XOTHUTE IIEPEIICaTh,

COO6I_I_H/IB KOMaH[J€, Ha KaKOW KOMMMUT BBIIIOJTHIETCS IIepeMeneHme.

Hampumep, eciy BbI XOTUTe M3MEHUTH COOOIIEHMS IIOCIETHNX TPEX KOMMUTOB MJIM CO00-
LIIEHN IS TOJIBKO HEKOTOPBIX KOMMMTOB B 3TOI IpyIille, BaM Hajo Ilepenars B git rebase
-1 B KayecTBe apryMeHTa POANTENSA IOCIeSHEr0 KOMMUTA, KOTOPBIA Bbl XOTUTE U3MEHUTD, TO
ecTb HEAD~2" mnu HEAD~3. HaBepHoe, IIpollle 3alIOMHUTD ~3, IIOTOMY UTO BBI ITBITA€TECH OTpE-
JAKTMpPOBaTh TPU IOCIETHMUX KOMMMUTA, HO IMENITe B BUAY, YTO HA CAMOM Jejie BbI 0003HaUMIIN
YEeTBEPTHIN CBEPXY KOMMUT — POAUTEIILCKUIT KOMMUT [JI TOTO, KOTOPBIN XOTUTE OTPENaKTIpPO-

BaThb:
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$ git rebase -i HEAD~3

CHoOBa HalIOMHUM, YTO 3TO KOMaH[a [IJIg IlepeMellleHNs, TO €CTh Bce KOMMMUTBI B MaIla30He
HEAD~3. .HEAD 6ynyT IIepeIICaHbl BHE 3aBVICMOCTI OT TOTO, MEHSJIN JIX BBl B HIX coo0ILIeHYe
wi HeT. He Tporajite Te KOMMMUTBI, KOTOpPHbIe BBl YK€ OTIIPABMIIM Ha LIEHTPaJbHBIN cepBep —
CleJ1aB TaK, BBI 3aIlyTaeTe APYrUX pa3paboTUMKOB, JaB UM pas3HbIE BEPCU OTHUX ¥ TEX XKe U3Me-
HEHUI.

3amyck 3Toi KOMaHABI BBIJACT BaM B TEKCTOBOM peNaKTOpe CIIMICOK KOMMMTOB, KOTOPBIN

Oymer BBIMIAAETH KaK-HUOYIb TaK:

pick f7f3f6d changed my name a bit
pick 310154e updated README formatting and added blame
pick a5f4a0d added cat-file

Rebase 710f0f8..a5f4a0d onto 710f0f8

Commands:
p, pick = use commit
e, edit = use commit, but stop for amending

s, squash = use commit, but meld into previous commit

If you remove a line here THAT COMMIT WILL BE LOST.

However, if you remove everything, the rebase will be aborted.

* O O # O o o O H H*

Baxxno OTMETUTD, UTO 3T KOMMMUTBI BBIBEACHBI B O6paTHOM IIOpSAAKE IIO0 CPAaBHEHUIO C TEM,
KakK BbI X OOBIUHO BUANTE, VICIIOJIBb3YSd KOMaHOYy lOg. BaHYCTI/IB lOg, BBI ITOJIYUNTE UTO-TO TUIIA

CJIeIYIOILIEro:

$ git log --pretty=format:"%h %s" HEAD~3..HEAD
a5f4a0d added cat-file

310154e updated README formatting and added blame
f7f3f6d changed my name a bit

O6parure BHUMaHMe Ha 00paTHBII MOpsanoK. HTepaKTHBHOE ITepeMellieHue BBIIAéT ClieHa-
puit, KoTopblit Oymer BoirmosHeH. OH HAUHETCS ¢ KOMMUTA, KOTOPBIJI BbI yKa3ajy B KOMaHIHOI
ctpoke (HEAD~3), 1 BOCIIpOM3BERET M3MEHEH NS, CAelaHHbIe KaXX/IbIM M3 3TUX KOMMUTOB, CBEp-
xy BHU3. HaBepxy ykasaH caMblil CTapblil KOMMUT, a He CaMbIil HOBBIII, IIOTOMY YTO OH OymeT
BOCIIPOM3BEEH IIEPBEIM.

Bam Hamo OTpesaKkTUpOBaTh CLeHapMil TaK, YTOObI OH OCTAHABIMBAJICS Ha KOMMITAX, KOTO-
pble BBI XOTUTE OTpeNaKTUpOoBaTh. UTOOBI CcHesaTh 3TO, 3aMeHUTe CJI0BO pick Ha cioBo edit mis

Ka’Xaoro KOMMuITa, Ha KOTOpoM cueHapm?[ JAOJI?KEH OCTAaHOBIMTBCA. HaanMep, 4TOOBI U3MEHUTH
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COOOILIEHE TOJIBKO IS TPETHETO KOMMUTA, OTPeJAKTUPYIiTe (Al TaK, uTOObI OH BBITJIANEN CIIe-

OyoLmM o6pasom:

edit f7f3féd changed my name a bit
pick 310154e updated README formatting and added blame
pick a5f4a0d added cat-file

Korpa BeI coxpaHuTe 1 BbliffieTe U3 pefakropa, Git oTKaTuT Bac Haszax K IocjaegJHEeMY KOM-

MUTY B CIIMICKE U1 BBIKITHET BaC B KOMaHAHYIO CTPOKY, BbIaB CJI€AYIOIIIEe COO6H.[CHI/I€Z

$ git rebase -i HEAD~3
Stopped at 7482e0d... updated the gemspec to hopefully work better
You can amend the commit now, with

git commit --amend

Once you’re satisfied with your changes, run

git rebase --continue

B 3T0it MHCTPYKUMM B TOUHOCTU CKa3aHO, YTO Hamo caenars. Habepure

$ git commit --amend

HNamenure COO6IJ1€HI/IC KOMMMUTA U BBIIAUTE U3 penaxkrTopa. Tenepb BBIITOJTHUTE

$ git rebase --continue

[anHag KoMaHJa IPMMEHNUT OCTaBIIMeECS IBa KOMMNTA aBTOMATUYECKM ¥ 3aKOHUNUT Ha
atoM. Eciu Bbl uamenure pick Ha edit 1yt GosbIIIEr0 KONMUECTBA CTPOK, TO BbI IIOBTOPUTE 3T
LIary I KaKOoro Kommura, riae Bol Hannmere edit. Kaxxaeni pas Git 6yger ocraHaBIMBaATHC,

AaBasd BaM MCIIPpABUITh KOMMIIT, a4 IIOTOM, KOI'la BbI 3aKOHUYNTE, 6y):[eT IIpOaOJIKATh.

6.4.3. IlepeynopsagodyeHiie KOMMIITOB

HHTepakTuBHOE IepeMellleHIe MOKHO TaKKe MICIIOIb30BaTh MJIT M3MEHEHN ITopsaKa cile-
JOBaHVIS U IS IIOJIHOTO yAaieHust KoMMuToB. Eciint BoI xoTuTe ynanuts kommurt «added cat-file»
¥ IOMEHSITh ITOPSIO0K, B KOTOPOM UAYT ABa OPYIMX KOMMUTA, M3MEHUTE CLeHapuit I rebase ¢

TaKoOTro
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pick f7f3f6d changed my name a bit
pick 310154e updated README formatting and added blame
pick a5f4a0@d added cat-file

Ha TaKoIl:

pick 310154e updated README formatting and added blame
pick f7f3f6d changed my name a bit

Korpma BBI coxpaHnTe 1 BBIIIfeTe U3 pegakropa, Git oTKaTUT Ballry BeTKYy K pOAUTENIBCKOMY
IUIS 9TUX TPEX KOMMUTY, IpuMeHNT 310154e, 3arem f7f3f6d, a morom ocranoBurcs. Ber pakTu-
YECKV [TOMEHSUIM MOPSIIOK CIIEOBAHNSI KOMMUTOB U IIOJIHOCTHIO yaamuiu kommut «added cat-

file».

6.4.4. YIImorHeHuue KOMMIUTOB

C IIOMOIIBIO MHTEPAKTVUBHOI'O IIEPEMEILEHIIST TAKXKE BO3MOKHO B3ATh HECKOJIBKO KOMMITOB

VI CILTIOIIUTD UX B O1H KoMMUT. ClieHapuil BBIAAET II0JIe3HOe COOOIIIeHIEe C MHCTPYKLUMAMM IJIsS

IepeMeIleHns:

#

# Commands:

# p, pick = use commit

# e, edit = use commit, but stop for amending

# s, squash = use commit, but meld into previous commit

#

# If you remove a line here THAT COMMIT WILL BE LOST.

# However, if you remove everything, the rebase will be aborted.
#

Ecnu Bmecto «pick» mnu «edit» ykasats «squash», Git mpuMeHUT U3MeHeHNS U U3 3TOTO
KOMMMTA, 11 3 IPEBIAYIIErO, a 3aTeEM JACT BaM O0beIMHNITh COOOIIEHNs I KOMMUTOB. MTaK,
4uTOOBI CAenaTh OAMH KOMMMUT M3 TPEX HAIINX KOMMMUTOB, HaJO CHENaTh TakK, YTOObI CIieHapuit

BBITJISATIEIT CIIEAYIOIIM 00pasoM:

pick f7f3f6d changed my name a bit
squash 310154e updated README formatting and added blame
squash a5f4a@d added cat-file

Korpa BbI coxpanuTe u BoIfifieTe 13 pefakropa, Git mpuMeHNT Bce TpU M3MEHEHNs, a 3aTeM

OITATHh BBIOAACT BaM PE€JAKTOP IJIA TOTO, 4TOOBI O6’BCJII/IHI/ITIJ COO61LI€HI/I$I TpéX KOMMITOB:
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# 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

Kor}:{a BBI 3TO COXPAHITE, Y BaC 6YI[CT OOVH KOMMUIT, KOTOprf/I BHOCUT ISMEHECHIA TaKUE JKE,

KaK Tpn OBIBIIIX KOMMITA.

6.4.5. Pa30onmeHnume KOMMHUTA

PasbueHne koMMuTa — 3T0 OTMeHa KOMMITA, a 3aTeM MHeKCUpOBaHIe N3MEHEHMIT UacTsI-
M1 1 fobaBeH1re KOMMUTOB CTOJIBKO pas, CKOJIBKO KOMMUTOB BbI XOTUTe Noyunts. [Ipeamoso-
XKVIM, UTO BbI XOTUTE PasOUTh CpeHMI M3 HAIMX TPEX KOMMUTOB. Bmecto «updated README
formatting and added blame» BbI XoTMTE MONYUNTH ABA OTHEIBHBIX KoMMuTa: «updated README
formatting» B xauecrBe nepBoro u «added blame» B kauectBe Broporo. Brl Moxere cienaTs 310 B

cueHapunu rebase -i, mocraBuB «edit» B MHCTPYKIUM AT KOMMUTA, KOTOPBI XOTUTE Pa3OuUTh:

pick f7f3f6d changed my name a bit
edit 310154e updated README formatting and added blame
pick a5f4a@d added cat-file

Korna BbI coxpaHuTe 1 BeliifeTe u3 penakropa, Git oTKaTUTCS K pOOUTENIO IIePBOr0 KOMMMUTA
B CIIUICKe, IpUMeHNT IepBblit kommur (f7f3f6d), npumennt Bropoit (310154€) u BIOPOCUT Bac
B KOHCOJIb. 3€Ch BBI MOXKeTe COPOCUTD IOCTIETHIIT KOMMUT B CMELIAHHOM PEXXIIMe C IIOMOLIbI0
git reset HEAD" — 3TO B CYII[HOCTM OTMEHUT 3TOT KOMMUT I OCTaBUT M3MeHEHHBIE (Hailibl
HEIIPOMHAEKCUPOBaHHBIMIL. Teleph BbI MO)KeTe B3ATh COpOIIEHHbIEe M3MEHEHUS U CO3[aTh U3
HIX HECKOJIbKO KOMMuUTOB. I[IpocTo moGasisaiiTe (aiiibl B MHAEKC U AejaiiTe KOMMUTBI, II0Ka He

cHenaeTe HECKOJIBKO IITYK. 3aTeM, KOI/la 3aKOHUNTE, BBIIIOTHNUTE 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
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Korpa Git mprMeHNT mociaeHII KOMMUT (a5f4a0d) B cLeHapun, ucTopus OymeT BHIIISAET

TaK:

$ git log -4 --pretty=format:"%h %s"
1c002dd added cat-file

9b29157 added blame

35cfb2b updated README formatting

f3cc40e changed my name a bit

IToBTOpUMCH e1ié pas, 4To 3Ta omepaumusa MeHseT SHA Bcex KOMMUTOB B CIIMCKe, TaK UTO
y0enurech, YTO HI OQUH 13 KOMMUTOB B 9TOM CIIVCKE BbI €Ilé He YCIIeJIN OTIIPABUTh B OOIIIIL

pernosuTopuii.

6.4.6. Kpaitaee cpepacrso: filter-branch

EcTp emé ogmu BapMaHT MepenmuChIBAHMA ICTOPUM, KOTOPHI MOKHO JMICIIOJIb30BaTh, €CIIN
HaJ0 Iepemnucars OOJbIlIoe KOJIMUECTBO KOMMUTOB B aBTOMAaTM3MpPyeMoil ¢popme — HampuMmep,
Be3Je IMOMEHATDh CBOJ e-mail agpec My ymanuTh ¢aita M3 KaXJoro KOMMUTA — 9TO KOMaHJa
filter-branch. OHa MoXeT IepenucaTs OrpoOMHBIe IIEPMOIBI BAIIIeTl ICTOPIUM, TaK UTO, BO3MOXK-
HO, BOOOIIIe HE CTOUT JICIIONIB30BATh €€, eCJIN BAIIl IPOEKT YCIIeN CTaTh ITyOIMUHBIM U OPyTHe JI0-
IV y>Ke paboTaloT Ha OCHOBE KOMMITOB, KOTOpBIE BBI COOpach mepemnucars. OMHAKO, OHA MOKET
OBbITH BeCchbMa II0JI€3HOI. MBI MOCMOTPMM Ha HEKOTOpbIE TUIIMYHBIC BAPMAHTHI MICIIOIb30BAHMS

KOMaH[ObI Tak, 4TOOBI BBI IIOJTYYTUIN IIPEACTABJICHNIE O TEX BEII[AX, HAa KOTOPbIE OHA CII0COOHA.

Vmanenue ¢aiisia n30 Bcex KOMMUTOB

Taxkoe ciyuaercss JoBobHO uyacTo. KTo-Hubynp ciyuaitHo qo6aBiser B KOMMUT OTPOMHBII
6MHapHI>H7I (1)a17u1, Heo6,uyMaHHO BBINIOJIHMB git add ., 1 BRI XOTHUTE yOAJINUTh €T0 OTOBCIONY.
Wnu, MoxeT ObITh, BbI HEYASTHHO HO0ABIIIN B KOMMUT (pariyl comepsKalluil 1apoib, a Teepb X0-
TUTE CHAeJIaTh KO 3TOT0 IIPOEKTa OTKPBITBIM. filter-branch — 3To TOT MHCTPYMEHT, KOTOPBIiL
BBl HaBEepHIKA 3aXOTUTE MCIIOJIB30BaTh, YTOOBI IIpoUecaTh BCIO MCTOPUIO0. YTOOHBI yramuTs daiin
C IMeHeM passwords.txt 130 BCEJ MICTOPMI, MCIIONb3yTe ONIMIO - -tree-filter mma filter-

branch:

$ git filter-branch --tree-filter 'rm -f passwords.txt' HEAD
Rewrite 6b9b3cf04e7c5686a9ch838c3f36a8ch6adfc2bd (21/21)

Ref 'refs/heads/master' was rewritten

Onnus - -tree-filter BBINOJHAET YKa3aHHYI0 KOMaHAY ITOCJIe BBITPY3KM KaXKIOJ BepCum
MpOoeKTa U 3aTeM 3aHOBO JejlaeT KOMMMUT 13 pe3yJibTara. B HalleM ciayuae Mbl yoanmin (aiti ¢
nMeHeM passwords.txt 13 Ka)KJoro CHMMKa COCTOSIHSI HE3aBUCUMO OT TOTO, CYLI[eCTBOBAJI JIN OH
TaM MM HeT. Eciy BBI XOTUTE yRaIUTh BCe CIy4aliHO q00aBiIeHHbIe pe3epBHbIe KON, CAeIaH-
Hble BalllIM TE€KCTOBBIM PENAKTOPOM, BBIIIOJIHUTE UTO-TO TuUIla git filter-branch --tree-

filter 'rm -f *~' HEAD.
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Br1 yBunute, kak Git nepenmceIBaeT fepeBbs I KOMMIUTBI, a B KOHIIE ITIepecTaBigeT yKa3aTelb
BeTku. Kak mpaBmito, XOpoInii BapuaHT — [AeJaTh 9TO B TECTOBOIL BeTKe, a 3aTeM >KECTKO cOpa-
CBIBaThb BEeTKy master ¢ moMmolusio reset --hard, korga Bbl MOMMETE, YTO pe3yabTaT — 3TO TO,
Uero BbI JeICTBUTEIHHO qobuBanuchk. YtoOs! 3anyctuts filter-branch mist Bcex BeTOK, MOKHO

nepenaTh KOMaHe mapameTp --all.

CJleJIaTI) IIOAKATAJIOr HOBBIM KOpHEM

IIpenmonoxumM, BbI MMIIOPTUPOBAIN PEIO3UTOPUIL M3 IPYTOI CUCTEMBI KOHTPOJIA BEPCUIL, I
B HEM ecTb OeccMbIcIeHHbIe KaTasorn (trunk, tags, u ap.). Ecin BbI xoTuTe cenars trunk HOBBIM

KOpHEM IIpOeKTa, KoMaHaa filter-branch Mmoxer moMous BaM chienarh I 3TO:

$ git filter-branch --subdirectory-filter trunk HEAD
Rewrite 856f0bf6le41a27326cdae8f09fe708d679f596f (12/12)

Ref 'refs/heads/master' was rewritten

Teneps Bclomy KOpHEBOJ KaTayor IIpoeKTa OyaeT B mogkaranore trunk. Git Takxke aBToMa-

TNYECKN YOAJINUT BC€ KOMMMUTDBI, KOTOPBbIE€ HE 3aTparmBaroT IaHHBII ITOIKATAJIOT.

I'mobansHoe M3MeHeHNe e-mail agpeca

Emé ogmH TUNMYHBIN CIy4yall — 3TO, KOrAa BbI 3a0bLIyM BBITONIHUTE git config, uro6er
3a7aTh cBo€ MM U e-mail agpec, mepen TeM Kak HauaTh pa6oTars. My, BO3MOKHO, BEI XOTHUTE
OTKPBITH KOJ] CBOETO IIPOeKTa ¢ pabOoTHI M IIOMEHATH BCe CBOM paboure e-mail’bI Ha CBOI JIMYHBII
azmpec. B mro6oM caydae ¢ momoreio filter-branch Bel ¢ TaKMM >Ke yCIIeXOM MOKeTe IIOMEHATh
afipeca ITOUTHI B HECKOJIBKMX KOMMUTAX 3a OOVWH pa3. BaM Hajo GBITh aKKypaTHBIM, YTOOBI He

IIOMEHATD U UyXIe ajpeca, I03TOMY UCIIONb3YyITe - -commit-filter:

$ 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

9Ta KOMaHa IPOXOJUT IT0 BCEM KOMMUTAM U IE€PENNCHIBAET UX TaK, YTOOBI TaM OBLI yKa-
3aH HOBBIIT afpec. Tak Kak KOMMUTEHI cofiepsKat 3HaueHusa SHA-1 cBoux pomuTesneit, sTa KOMaHaa

noMmeHseT Bce SHA B Balllelf McTopui, a He TOJIBKO Te, B KOTOPBIX eCTh YKa3aHHBIII e-mail agpec.

6.5. OTnagka c momombro Git

Git Taxke IIpeIOCTaBIIeT HECKOJIBKO MHCTPYMEHTOB, IIPU3BAaHHBIX IIOMOYb BaM B OTJIaJKe

BaIux IpoekToB. Tak kak Git CKOHCTPYMpPOBaH Tak, UTOOBI paboTATh C IPAKTUUECKI JTIOOBIMI TH-
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IaMJ IIPOEKTOB, 3TY MHCTPYMEHTHI JOBOJILHO 00IIIIe, HO 3aYacTyI0 OHM MOTYT IIOMOYb OTJIOBUTH

OIHI/I6Ky win eé BITHOBHIIKA, €CJIV UTO-TO IIOIIIJIO HE TaK.

6.5.1. AuHoTanus daruia

Ecnu BBI OTIIOBIMIIM OIIMOKY B KOJE M XOTUTE y3HATh, KOI/Ia M I10 KaKOil IIpMUnMHe OHa ObI-
Jla BHECEHA, TO aHHOoTaIus (aiiyia — JIydInnil MHCTPYMEHT [ 9Toro ciydad. OH IOKaxeT BaM,
Kakye KOMMUTHI MOAU(PUIPOBAIN KaKIYI0 CTPOKY Qaiia B mocieqHmit pas. Tak uto, ecy Bb
BU/INTE, UTO KAKOJI-TO METOA B KOJIe TJIFOUHBIIL, TO MOYKHO CeIaTh aHHOTAI[MI0 HY)KHOTro ¢ariia ¢
nomo1po git blame, 4TOGBI MOCMOTPETH, KOTAA 11 KEM KaXKAast CTpOKa MeToja Gbliia B IIOCIE-
HUII pa3 OTpeaKkTMpOBaHa. B 3ToM IpuMepe MCII0JIb3yeTCs OIS - L, YTOObI OTPaHNUNTD BHIBO

CTpoKamu ¢ 12011 110 22y10:

$ git blame -L 12,22 simplegit.rb

N4832fe2 (Scott Chacon 2008-03-15 10:31:28 -0700 12) def show(tree = 'master')
N4832fe2 (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)

42cf2861 (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}")
42cf2861 (Magnus Chacon 2008-04-13 10:45:01 -0700 22) end

3aMeThTe, UTO IepBoe Ioyie — 3T0 yacTuuHasg SHA-1 koMMuTa, B KOTOPOM ITOCJIeTHMII pa3
MeHsIach cTpoka. Ciemylolue OBa I0JIS — 3TO 3HAUEHUS, IIOJIyUeHHbIe U3 3TOT0 KOMMUTA —
UMd aBTOpa U AaTa CO3JaHUs KOMMMUTA. Tak YTO BBI JIETKO MOJKeTE IIOHATDH, KTO M KOTa MeHSI
JAHHYIO CTPOKY. 3aTeM MIyT HOMepa CTPOK 1 comepxumoe ¢aitra. Taxke obpaTure BHUMaHIE
Ha CTPOKI ¢ ~4832fe2, 3TO Te CTPOKM, KOTOpPbIe HAXOAATCH 3[4€Ch CO BPEMEH IIEPBOrO KOMMUTA
IU1s 9TOro (hariia. IToO KOMMMUT, B KOTOPOM 3TOT (aiti 6bLI BliepBble JOOABIEH B IIPOEKT, U C TEX
IOp Te CTPOKM He MEHSIUCH. ITO BCE HECKOJBKO COMBAET C TOJIKY, IIOTOMY UTO TOJIBKO UTO BBI
YBILIEJIN 10 KpailHell Mepe TPU pa3HbIX criocoba n3ameHuTs SHA KOMMMTA C IOMOIIBIO ~, HO TYT
BOT TaKoe 3HaueHIe.

Emé onna kpyras Bewp B Git’e — 3TO TO, UTO OH He OTCJIEXUBAET IepenMeHOBaHMUS (ail-
J10B B sBHOM Buje. OH 3alIMCBhIBAET CHUMKM COCTOSHUII, a 3aT€M ITbITAETCS BBIACHUTD, UTO OBLIO
reperMeHOBaHO HEsIBHO yiKe II0CJIe TOTOo, KaK 3T0 ciyurioch. OqHa 13 MHTEPECHBIX (QYHKLNIL,
BO3MOJKHAs 0Jarofapsi 3ToMy, 3aKI0UAETCsI B TOM, UTO BbI MOJKETE ITOIIPOCUTH HOIIOIHNUTEIHBHO
BBIIBUTH BCe BUIBI IlepeMelieHnit kona. Eciu BeI mepenanure -C B git blame, Git mpoananmu-
3UpyeT aHHOTUPYEMBIIT (ailyl ¥ IMOIBITAETCS BBISBUTH, OTKyHa (parMeHThl KOja B HEM IIOSBU-
JIACH M3HAYAIIBHO, €CIIV OHM ObLIN CKOITMPOBAHBI OTKYAa-T0. HemaBHO 51 3aHMMascs pa3dbueHnemMm
¢aitna GITServerHandler.m Ha HeCKOJIbKO (ailyioB, OAMH U3 KOTOPhIX ObL1 GITPackUpload.m.
BrisBaB blame c onnuern -C gig GITPackUpload.m, 1 MOTy IIOHATh OTKY/a YacTy KOJa 37eCh I10-

ABMIINCH:
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$ git blame -C -L 141,153 GITPackUpload.m

£344f58d GITServerHandler.m (Scott 2009-01-04 141)

£344f58d GITServerHandler.m (Scott 2009-01-04 142) - (void) gatherObjectShasFromC
£344f58d GITServerHandler.m (Scott 2009-01-04 143) {

70befddd GITServerHandler.m (Scott 2009-03-22 144) //NSLog(@"GATHER COMMI
adllac80 GITPackUpload.m (Scott 2009-03-24 145)

adllac80 GITPackUpload.m (Scott 2009-03-24 146) NSString *parentSha;
adllac80 GITPackUpload.m (Scott 2009-03-24 147) GITCommit *commit = [g

adllac80 GITPackUpload.m (Scott 2009-03-24 148)

adllac80 GITPackUpload.m (Scott 2009-03-24 149) //NSLog(@"GATHER COMMI
adllac80 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)

9T0 meiicTBUTENBHO YI00HO. CTaHJApPTHO BaM OBI BBIJAIN B KAUECTBE HAUAIBHOIO KOMMMITA
TOT KOMMHT, B KOTOPOM BBI CKOIIMIPOBAJIM KO/, TaK KaK 3TO IePBBIII KOMMUT, B KOTOPOM BBI IIOMe-
HSUIM 3TY CTPOKM B HaHHOM (aitite. A ceiuac Git BbIIaa BaM M3HAUaIbHBII KOMMUT, B KOTOPOM

9TU CTPOKM OBLIN HAIMCAHBI, HECMOTPS Ha TO, YTO 3TO OBLIO B APyroM daiiie.

6.5.2. buHapHBIN MONMCK

AnHoTHpOBaHMe (aliia IOMOraeT, KOTAa BbI 3HaeTe, IAe y Bac ommbKa, U eCTh C Yero Hauu-
Hatb. Eciint BBI He 3HaeTe, YTO y Bac CIIOMAJIOCh, U C T€X II0P, KOT4A KO paboTai, ObuIM CoeIaHbl
IEeCATKU VIV COTHY KOMMUTOB, Bbl HABEpHAKA 06paTI/ITer 3a rmomourpio Kk git bisect. Komanmoa
bisect BbIronHseT OMHAPHBII IOMCK 10 MCTOPMUY KOMMUTOB, U IIpM3BaHa IIOMOYb KaK MOXXHO
OBICTpee ONpenesTh, B KAKOM KOMMNUTE ObLiIa BHECEHA OIIMOKA.

ITomosx1M, BBI TOJIBKO YTO OTIIPABIJIM HOBYIO BEPCUIO BallleTo KOJa B IIPOM3BOJCTBO, I Te-
Iepb BbI IIEPUOIMUECK II0JyUaeTe OTUETHI O KAKOMI-TO OIINOKe, KOTOpas He IIPOSIBIIIACE, II0KA
BBI paboTann HaJx KOIOM, M BbI He IIPeCTaBiIsgeTe, II0UeMy KOM BeIéT cebst Tak. Bbl BosBpariae-
TeCh K CBOEMY KOJY, ¥ Y Bac II0JIy4aeTcsi BOCIPOM3BECTH OIINOKY, HO BbI He IIOHMMAETe, UTO He
Tak. BbI MoKeTe ucIonb3oBaTh bisect, uToObl BeIACHIUTH 5T0. CHauasa BBIMIOJIHUTE git bisect
start, uToObI 3aIyCTUTH IIPOLecC, a 3aTeM git bisect bad, uToObI cka3aTh cuCTEMeE, UTO TEKY-
I KOMMUT, Ha KOTOPOM BBI celfuac HaXOAUTeCh, CJIOMaH. 3aTeM, HeoO0XOmIMO cKa3aTh bisect,
Korja ObLIO IIOC/IeqHee N3BECTHOE XOpOIllee COCTOSTHIIE C ITOMOLIbI0 git bisect good [xopo-

WAA_KOMMUT ] :

$ git bisect start

$ git bisect bad

$ git bisect good v1.0

Bisecting: 6 revisions left to test after this

[ecb6elbc347ccecc5f9350d878ce677feb13d3b2] error handling on repo

Git BBIICHIII, UTO MEXOY KOMMITOM, KOTOPBIJ BBl yKasajay KakK IIOCIeTHNIT XOPOIIMII KOM-

mur (v1.0), ¥ TeKyIleit II7I0X0it Bepcuelt 6bII0 CaeaHo MPUMepHO 12 KOMMUTOB, I OH BBITPY ST
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BaM BEPCUIO 13 CEPENUHBL. B 3TOT MOMEHT BbI MOKETE IIPOBECTI CBOY TECTHI I IOCMOTPETD, IIPO-
ABJIsIeTCs in mpobiaema B sTom Kommure. Eciim fa, To oHa GpLIa BHECEHA Ifie-TO PaHbIIIE ITOTO
CpemHero KOMMMTA; eCJIM HeT, TO IIpobieMa IOosIBMIIAch I'ie-TO II0cjie KOMMUTA B cepenuHe. Ilo-
JIOKVIM, UTO OKa3bIBAa€TCs, UTO IpobiieMa 3ech He IIPOsSBUIIAch, U BbI coobijaete 06 atom Git'y,

HabpaB git bisect good, u mpopmosrKaeTe CBOI Iy Th:

$ git bisect good
Bisecting: 3 revisions left to test after this
[b047b02ea83310a70fd603dc8cd7a6cd13d15¢c04] secure this thing

Temneps BbI Ha JPYroM KOMMITE, ITOCEPEIHE MEKIY TeM, KOTOPBIl TOJIBKO YTO OBLI IIpoTe-
CTMPOBAH I BalllMIM IIJIOXMM KOMMITOM. BpI CHOBa IpOBOJAMTE TECTHI U BBIACHAETE, UTO TEKYIIMIT

KOMMMUT ciioMaH. Tak uto BsI roBopute 06 aToM Git’y ¢ momoinbio git bisect bad:

$ git bisect bad
Bisecting: 1 revisions left to test after this

[f71ce38690acf49c1f3c9beal38e09d82a5ce6014] drop exceptions table

3TOT KOMMUT XOpoLuuit, 1 Terepsb y Git’a ects Best Heobxoqnmas mMHGOpMAILs, YTOGBI OIIpe-
IeNNTD, Ie IpobiaeMa GpL1a BHeceHa BriepBble. OH Bbigaét BaM SHA-1 m1epBoro mioxoro KOMMuTa
¥ HEKOTOPYIO MHPOPMAIIIO 0 HEM, a TaKKe Kakye ¢Gaiiibl ObLIN M3MEeHEHbI B 9TOM KOMMMITE, TaK

YUTO BbI CMOJKETE IIOHATD, UTO CIIYUMIIOCH, UTO MOTJIO BHECTU 3TY OH.II/I6KYZ

$ git bisect good

b047b02ea83310a70fd603dc8cd7a6cd13d15c04 is first bad commit
commit b047b02ea83310a70fd603dc8cd7a6cd13d15c04

Author: PJ Hyett <pjhyett@example.com>

Date: Tue Jan 27 14:48:32 2009 -0800

secure this thing
1040000 040000 40ee3e7821b895e52¢1695092db9bdc4c61d1730

f24d3c6ebcfc639b1a3814550e62d60b8e68a8e4 M config

Ecnu BbI 3akoHUMIIN, HEOOXOAMMO BBHITOIHNUTH git bisect reset, uto6er copocurs HEAD

TyHAa, rae OH OBLI 0 Hayala 6I/IHapHOI‘O II0JICKa, MHa4€ BbI OKAXKETECHh B CTPAHHOM COCTOSHUI:

$ git bisect reset

9TO MOIIIHBIN MHCTPYMEHT, KOTOPBI IIOMOXET BaM 3a CUMTAHHbIE MIHYThI IPOBEPUTH COT-

HU KOMMUTOB B IIOMCKax IOsBUBIIelcsa ommbkn. Ha camom fene, ecim y Bac ecth ClieHapumit
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(script), KoTOpHBIT Bo3BpalaerT Ha BbIXofe 0, €CIM IPOEKT XOpolmii U He 0, eciu MPOeKT ILIOo-
XOI1, TO BBl MO>KeTe IIOJTHOCTBIO aBTOMATU3MpOBaTh git bisect. [[ng Hauasma eMy cHOBa Haio
3aaTh 00JIaCTh OMHAPHOTIO ITOVCKA, 3a/1aB M3BECTHBIE XOPOLLINII U IIJI0X0J KoMMuThI. Eciu xoTn-
Te, MOXKETe CHeNIaTh 9TO, yKa3aB KOMaHJe bisect start M3BeCTHBIN INIOXO KOMMMUT IIEPBBIM, a

XOPOILUMIT BTOPBIM:

$ git bisect start HEAD v1.0

$ git bisect run test-error.sh

Coenas Tak, BbI IIOJIy4NUTeE, UTO test-error.sh Oymer aBTOMAaTIUeCKM 3aIlyCKAThCS HA KaXK-
IIOM BBITPY>KEHHOM KOMMUTe, IToKa Git He HaAET IepBBI CIOMAaHHBI KOMMUT. BBI Takxe Mo-
JKeTe 3aIlyCKaTh UTO-HMOyAb Tuia make mim make tests muim YTO-TO TaM €Ilf€, YTO 3aIyCKaeT

Ballll1 aBTOMATUYECKIIE TECTHI.

6.6. Ilommonynu

3auacTyro cay4yaercs Tak, uTo BO BpeMsI paboThI Hall HEKOTOPBIM IIPOEKTOM IIOSIBIISIETCS HEOO-
XOIMMOCTD VICIIOJIB30BATh BHYTPU HETO L€ KAKOM-TO IPOEKT. Bo3aMOKHO, 6uOIMOTEKY, paspa-
6aTpIBa€EMYI0 CTOPOHHUMM pa3paboTUmMKaMy Win pa3pabaTbiBaeMyi0 BaMu 000COOJIEHHO I MC-
II0JIb3YEMYIO B HECKOJIBKMX POIMTENbCKUX IIpoeKTaX. Tunmunas mpobiema, BO3HIKAIOIIAI IIPK
JCITONIb30BAaHNM TTONOOHOTO CIleHapMs, 9TO, KaK CHEeNaTh TakK, UTOObI MMETh BO3MOXXHOCTh pac-
CMAaTPMBATh 3TU ABA IPOEKTA KaK OTHEJIbHBIE, BCE JKe MMesl BO3MOKHOCTD UCIIOJNb30BATh ONNH
[IPOEKT BHYTPU APYTOTO.

Bor npumep. [Ipenmonoxum, BbI paspabaTsiBaere BeO-caiiT u co3gaére Atom-ieHTtsl. U Bme-
CTO TOTO, YTOOBI MICATh COOCTBEHHBIN KO/, FeHepUPYIOIMit Atom, BBl PeIIniy MCIOIb30BaTh
OubIMoTeKy. BBI, BepOATHO, HOJLKHBI MO0 MOAKIIOUNTE HYKHBII KOJ C IOMOILBIO Pa3iesseMoil
OubImoTeKy, TaKoi Kak ycranasianBaeMbii Moxynb CPAN win maker RubyGem, nmu6o ckonupo-
BaTh MCXOIHBIN KO B JepeBo coOcTBEHHOTO IIpoekTa. [Ipobiaema ¢ moakioueHneM 61Gimoreku
B TOM, YTO GUOJIMOTEKY CJIIOKHO XOTh KaK-TO MOAM(UIMPOBATH ITOJ CBOM HYXKABI, 11 3aUaCTyIO
€€ CIIOKHEee PacIpoCTPaHITh. Beb BbI BHIHYKAEHBI YIOCTOBEPUTHCS B TOM, UTO 9Ta GUOIMOTEKA
IDOCTYIIHA Ha KaxxoM KimeHre. [I[poGieMa ¢ BKIOUEHMEM KOAa B Balll COOCTBEHHBIN MIPOEKT B
TOM, UTO JIFOOBIE N3MEHEHNsI, BHOCUMBIE BaMU, MOT'YT KOHQUIMKTOBATH C I3MEHEHVSIMIL, KOTOPbIe
MOSIBSITCSA B OCHOBHOM IIPOEKTE, I 9T U3MEeHEHUsI OYIeT CJIOXKHO CIINATh.

Git permraer sty 3amauy, ucronb3ys mogmoayan (submodule). [ToxmomyIy T03BOJIAIOT COREP-
arb oguH Git-perrosuTopmit Kak mogkarasor gpyroro Git-pernosuropus. 910 Daét BO3MOKHOCTB
KJIOHVPOBATb €I11€ OJVH PEIIO3UTOPIIL BHYTPS IIPOEKTA, XPAHT KOMMUTHI IJIS TOTO PEITO3UTOPUS

OTOEJIBHO.

6.6.1. Hauajo ucroJyib3oBaHusA NOAMOAYJIEH

[Ipenmonokmum, BbI XO0TUTE HOoOaBUTH Oubnmoreky Rack (mHTepdeiic nurosa BeG-cepBepa
Ruby) B cBOi1 IIPOEKT, BOBMOKHO, BHOCSI CBOYM COOCTBEHHBIE M3MEHEHNSI B HETO, HO IIPOHOJIKAs
CIIMBATH MX C U3MEHEHUSIMU OCHOBHOTO IIpoeKTa. [lepBoe, uTo BaM TpeGyeTcs ChesaTh, 3TO KO-
HUpPOBATh BHELUHVII PEIO3UTOpMIT B rogkaranor. [JoGaBieHre BHEIIHNX IPOEKTOB B KAuecTBe

TOAMOJYJIEN [eslaeTcsd KOMaHaol git submodule add:
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$ git submodule add git://github.com/chneukirchen/rack.git rack
Initialized empty Git repository in /opt/subtest/rack/.git/
remote: Counting objects: 3181, done.

remote: Compressing objects: 100% (1534/1534), done.

remote: Total 3181 (delta 1951), reused 2623 (delta 1603)
Receiving objects: 100% (3181/3181), 675.42 KiB | 422 KiB/s, done.
Resolving deltas: 100% (1951/1951), done.

Teneps y Bac BHYTpU IIpOeKTa B IIOJKATAIOTe C MMeHeM rack Haxomurcs rpoekt Rack. Bor
MOJKeTe IIePEXOJUTH B 9TOT IIOJKATAIOT, BHOCUTH M3MeHEHMs, JOOaBUTb Balll COOCTBEHHBI [O-
CTYIIHBIV JJI 3aIlVICU BHELITHUI PEIO3UTOPUIA IS OTIIPABKI B HETO CBOMX M3MEHEHUII, I3BJIe-
KaTb U CIMBATh U3 MCXOMHOTO PENo3UTOopusa 1 MHoroe apyroe. Ecau BeI BeIOTHUTE git status

cpasy mocie gobGaBieHNs IOAMOIYJIS, TO YBUIUTE BE BELL{N:

$ git status
# On branch master

# Changes to be committed:

# (use "git reset HEAD <file>..." to unstage)
#

# new file: .gitmodules

# new file: rack

#

Buauase BbI 3ameTuTe daiti . gitmodules. 9To KOHPUIYpaIMOHHBIN (aiii, KOTOPBII CORep-
XKUT cooTBeTcTBME Mex Ty URL mpoekra 1 JIOKaTbHBIM IIOAKATAJIOTOM, B KOTOPBIIL GBI 3arpysKeH

TIOIMOIYJIb:

$ cat .gitmodules
[submodule "rack"]
path = rack
url = git://github.com/chneukirchen/rack.git

Ecnn y Bac HeCKOJIBKO IOAMOAYJIEN, TO B 3TOM (aiiine GydeT HeCKOJIBKO 3amuceil. BaxxHo
00paTuTh BHUMaHME Ha TO, UTO 3TOT (aill HAXOMWUTCSA IIOJ BEPCUOHHBIM KOHTPOJIEM BMeECTE C
Opyrumu Bamummu aiiamu, Tak e Kak u ¢aitn . gitignore. OH oTmpaBisercs Ipu BHIIIOTIHE-
HHUM push u 3arpyskaeTcs npy BBHIIOJIHEeHUY pull BMecTe ¢ ocTanbHbIMU daiiiaMu npoekTa. Tak
IpyTue JIIOAY, KOTOPbIE KIIOHMPYIOT 3TOT IMPOEKT, Y3HAIOT, OTKyAa B3ATh IIPOEKTHI-IIOAMOMLYJIIL.

B cnepyromieM nucTHHTe BBIBOAA git status mpucyTcTByeT aneMeHT rack. Ecam BbI BbI-

nojgHuTe git diff g mero, TO yBUOMTE KOE-UTO MHTEPECHOE:

$ git diff --cached rack
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diff --git a/rack b/rack
new file mode 160000
index 0000000..08d709f

--- /dev/null
+++ b/rack
@@ -0,0 +1 @@

+Subproject commit 08d709f78b8c5b0fbeb7821e37fa53e69afcf433

Xors rack sgBifeTcsa MOAKATAIOrOM B BalleM paboueM kaTajuore, Git BUAMT ero Kak IOA-
MOZYJIb ¥ HE OTCJIeXIMBAET €r0 COAEPKMMOe, eClIM Bbl He HaXoAuTech B HEM. Bmecto artoro, Git
3aICHIBAET €0 KaK OJMH KOHKPETHBI KOMMMUT U3 3TOTO perno3uTopusd. Ecim Bel npoussoauTe
M3MEHEHMs B 3TOM IIOJKaTajloTe I JleJaeTe KOMMUT, OCHOBHOII mpoeKT 3ameuaeT, uto HEAD B
MOAMONYJIe ObLT M3MEeHEH, U PETMCTPUPYET TOT Xell KOMMUTA, HaJl KOTOPBIM BbI B JaHHBII MO-
MeHT 3aBepIlIIUIN paboTy B mogMoayie. TakuM o6pasoM, ecy KTO-TO CKIIOHUPYeT 3TOT IPOeKT,
OH CMOET BOCCO3JaTh OKPY’KE€HIE B TOUHOCTIL.

910 BaKHas OCOOEHHOCTH ITOJMOAYJIeil — BBI 3allOMMHAaeTe MX KaK OIpeqesIeHHbII KOM-
MHUT (COCTOSIHME), B KOTOPOM OHU HaXOAATCA. BbI He Mo)KkeTe 3ammcarh IOAMOLYJIb IO CCBLIKOIM
master miam Kakoy-ambo JPyroi CMBOIBHOI CCHLIKOIL.

Ecay BBI co3gagnuTe KOMMUT, TO YBUOUTE YTO-TO BPOJE 3TOTO:

$ git commit -m 'first commit with submodule rack'
[master 0550271] first commit with submodule rack
2 files changed, 4 insertions(+), 0 deletions(-)
create mode 100644 .gitmodules

create mode 160000 rack

O6paTI/ITe BHIUMaHMe Ha pexxum 160000 nia sineMeHTa rack. 9To crrenManbHbIN pexum B Git’e,
KOTOPBIII IO CYLIECTBY O3HAYAET, YTO B KAUECTBE 3aIlNICI B KaTaJoOre COXpPaHAEeTCsI KOMMMUT, a He
IIOAKATAJIOT YN (aiii.

Bol MoskeTe 00paIaThes ¢ KaTaroroM rack Kak ¢ OTHEeNbHBIM IIPOEKTOM I BpeMs OT BpeMe-
HY OGHOBJIATH CBOJI «HAIIIPOEKT» C IIOMOILBIO YKa3aTess Ha CaMblil IIOCIeTHMIT KOMMUT B 3TOM

noprnpoekTe. Bece komauae! Git’a B 9TMX ABYX Karajorax paboTaroT He3aBUCUMO JPYT OT Apyra:

$ git log -1
commit 0550271328a0038865aad6331e620cd7238601bb
Author: Scott Chacon <schacon@gmail.com>

Date: Thu Apr 9 09:03:56 2009 -0700

first commit with submodule rack
$ cd rack/
$ git log -1
commit 08d709f78b8c5b0fbeb7821e37fa53e69afcf433
Author: Christian Neukirchen <chneukirchen@gmail.com>

Date: Wed Mar 25 14:49:04 2009 +0100
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Document version change

6.6.2. KitoHMpoBaHIEe IIPOEKTA ¢ IOAMONYJIAMIL

Ceiltuac MBI CKJIOHUpPYEM IIPOEKT, COMepKaIINii TOAMOLYynb. [locie momydeHna Takoro mpo-
eKTa B Ballleil Koy OyIyT KaTaJIOTM, COep Kalye IOAMOIYJIM, HO ITOKa uTo Oe3 en1Horo darina

B HIX:

$ git clone git://github.com/schacon/myproject.git
Initialized empty Git repository in /opt/myproject/.git/
remote: Counting objects: 6, done.

remote: Compressing objects: 100% (4/4), done.
remote: Total 6 (delta 0), reused 0 (delta 0)
Receiving objects: 100% (6/6), done.

$ cd myproject

$ 1s -1

total 8

-rw-r-r-- 1 schacon admin 3 Apr 9 09:11 README
drwxr-xr-x 2 schacon admin 68 Apr 9 09:11 rack
$ 1s rack/

$

Karayor rack mpucyrcrByer, HO OH IycToll. Heo6xommmMo BBIIOTHUTE JBe KOMaH[bI: git
submodule init mma wHMOManM3aMM Ballero JOKaubHOro daitna KoHuryparmm u git
submodule update mig moxydeHus BCeX HAaHHBIX M3 IMOAMONYJA U Ilepexofa K COOTBETCTBYIO-

mieMy KOMMUTY, YKa3aHHOMY B BalllEM OCHOBHOM IIPOEKTE:

$ git submodule init

Submodule 'rack' (git://github.com/chneukirchen/rack.git) registered for path 'rack'
$ git submodule update

Initialized empty Git repository in /opt/myproject/rack/.git/

remote: Counting objects: 3181, done.

remote: Compressing objects: 100% (1534/1534), done.

remote: Total 3181 (delta 1951), reused 2623 (delta 1603)

Receiving objects: 100% (3181/3181), 675.42 KiB | 173 KiB/s, done.

Resolving deltas: 100% (1951/1951), done.

Submodule path 'rack': checked out '08d709f78b8c5b0fbeb7821e37fa53e69afcf433"

Temneps Balll ITOAKATANOT rack TOUHO B TOM COCTOSTHIUM, B KOTOPOM OH ObLI, KOI[1a BBl paHb-
1re genany KomMmut. Eciam apyroit paspaboTumk BHecéT M3MeHeHMs B Kox rack u 3aTeM caesaer

KOMMINIT, a BbI IIOTOM 00HOBHUTE 9Ty CCBUIKY I COJIbETE eé, TO BBI IIOJIYUMTE UTO-TO CTPAHHOE:
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$ git merge origin/master
Updating 0550271..85a3eee
Fast forward
rack | 2 +-
1 files changed, 1 insertions(+), 1 deletions(-)
[master*]$ 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: rack

#

Br1 camnm TO, UTO IO CyIIeCTBY ABJIAETCI M3MEHEHMEM yKasareld Ha nmoamMonyb. Ho npu
9TOM OGHOBJIEHNS KOa B KAaTaJore IIOJMOAYJIsA He IPOM30IILI0, TaK UTO BCE BBIMJISIINUT TaK, KakK

6yJITO BbI IMEETE I'PA3HOE COCTOAHIIE B CBOEM pa60qu KaraJjore:

$ git diff

diff --git a/rack b/rack

index 6c5e70b..08d709f 160000

--- a/rack

+++ b/rack

@@ -1 +1 @@

-Subproject commit 6c5e70b984a60b3cecd395edd5b48a7575bT58e0
+Subproject commit 08d709f78b8c5b0fbeb7821e37fa53e69afcf433

9710 BCE U3-3a TOTO, UTO Balll yKa3aTeJb Ha IIOAMOOYJIb HE COOTBETCTBYET TOMY, UTO Ha CaAaMOM
AeJI€ HaXOAMUTCI B KaTaJIoTre IIOAMOIOYJIA. Yr0o0bI NCIIPABUTH ITO, HeO6XOIII/IMO CHOBaA BBIIIOJIHUTD

git submodule update:

$ git submodule update
remote: Counting objects: 5, done.
remote: Compressing objects: 100% (3/3), done.
remote: Total 3 (delta 1), reused 2 (delta 0)
Unpacking objects: 100% (3/3), done.
From git@github.com:schacon/rack
08d709f..6c5e70b master -> origin/master
Submodule path 'rack': checked out '6c5e70b984a60b3cecd395edd5b48a7575bf58e0"

BeI BEIHYXKEHBI JeaTh TaK KaXOBIA pas, KOTJa BBI IIOJyUaeTe M3MeHeHNI IIOIMOAYIA B
IVIaBHOM IIPOEKTe. ITO CTPAHHO, HO 3TO paboTaer.
Pacmpoctpanénnas mpoGieMa BOSHIUKaeT, KOIia paspaboTUNK [ejlaeT M3MEeHEeHNs B CBOeIl

JIOKAJIBHOJI KOMIUY IIOAMO/YJISI, HO He OTIIPABJISIET UX Ha 00LMII cepBep. 3aTeM OH CO3[aET KOM-
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MIT COZlepIKALIMIT yKa3aTelIb Ha 3TO HeIlyOIMUHOe COCTOSHIIE M OTIIPABJIAeT ero B OCHOBHOIA ITPO-
exT. Korma npyrue paspaboTumky IbpITaloTCsS BBIIOTHUTH git submodule update, cucrema pa-
6OTBI C IOAMOAYJIAMI He MOXKeT HalITM YKa3aHHBIII KOMMMUT, IIOTOMY UTO OH CYIIIeCTBYeT TOJIBKO

B CIICTeMe IepBoTro paspaboTunka. Ecy Takoe cirydmrces, BbI yBUANTE OLUIMOKY BPOJe 3TOIL:

$ git submodule update
fatal: reference isn’t a tree: 6c5e70b984a60b3cecd395edd5b48a7575bf58e0
Unable to checkout '6c5e70b984a60b3cecd395edd5ba7575bf58e0' in submodule path 'rack'

BaMm Hazmo mocMoTpeTh, KTO ITOCIEAHNM MEHS IIOAMOIYIIb:

$ git log -1 rack
commit 85a3eee996800fcfa91e2119372dd4172bf76678
Author: Scott Chacon <schacon@gmail.com>

Date: Thu Apr 9 09:19:14 2009 -0700

added a submodule reference I will never make public. hahahahaha!

A 3aTeM OTIPaBMUTHL 3TOMY 4YeJIOBEKY IIMICHbMO CO CBOMMM BO3MYILIEHMAMIIL.

6.6.3. CyneprnpoeKTnI

Hnorpa pa3paboTUmky XOTAT 00beJMHNUTD IIOAKATAJIOTY KPYITHOTO IIPOEKTa B HEUTO CBI3aH-
HOE B 3aBUCUMOCTH OT TOT'O, B KAKOJ1 OHM KOMaH e. ITO TUIIMYHO I Jofeit, nepemenmux ¢ CVS
niin Subversion, rjie OHM OIpeEsIN MOAYJIb I Ha0Op IIOJKATAIOTOB, I OHI XOTIT COXPAHUTH
JaHHBIA TUI pabouero mnporecca.

Xopormit crioco6 chenath Takoe B Git’e — 3T0 caenaTh KakKApIil U3 ITOAKATATIOIOB OTHEIb-
oM Git-perrosuropuem, u co3narsb Git-permrosmuropuit AJIs CyeprpoeKTa, KOTOPHIit 6yIeT comep-
JKaTh HECKOJIBKO ITOAMOAYJteit. IIpenMyIiiecTBo TaKOTo IOAX0/a B TOM, UTO BBI MOXKeTe Gojiee rub-

KO ompeneiiaTb OTHOIIEHNA MEXAY ITPOEKTAMM ITPY IIOMOIIN METOK 1 BeTBEN B CyIIE€pPIIPOEKTAX.

6.6.4. IIpo6reMbI ¢ MOAMORYJIAMU

OpnHako, NCII0Ib30BaHMeE IIOMOIYIIel He 00X0myTCsl Oe3 3arBo3I0K. Bo-1epBhIX, BB JOJDK-
HBI OBITH OTHOCUTEIBFHO OCTOPOKHBI, paboTas B KaTayore mogMoayJsisa. Korpa BeI BhIOTHAETE KO-
MaHay git submodule update, oHa Bo3BpalllaeT ONIPeNeIEHHYI0 BEPCUIO IIPOEKTA, HO He BHYTPU
BETBUL. ITO HasbIBaeTcs cocTogumeM ¢ otaeaéHHbpIM HEAD (detached HEAD) — aTo o3Hauaer, uTo
¢aiin HEAD ykaseIBaeT Ha KOHKPETHBINI KOMMMUT, a He Ha CUMBOJINYECKYIO CChUIKY. IIpoGiema
B TOM, YTO BBI, CKOp€ee BCEro, He XOTuTe paborars B OKpykeHuu ¢ oraenéuasiM HEAD, noromy
YTO TakK JIETKO IOTepATh M3MeHeHN. Eciiyu BBI clieslaeTe epBoHavyalabHBIN submodule update,
clienaeTe KOMMUT B KaTajore IOJMO/YJIsI, HE CO3/1aBasi BETKM Uit paboThI B HEIl, U 3aTeM BHOBb
BBINOJNHUTe git submodule update 13 OCHOBHOTO IpOeKTa, 6e3 CO3MaHMA KOMMMUTA B CyIep-
npoekre, Git 3aTpéT Bamm nsMeHeHus 6e3 npenynpexaeHns. TeXHIUecKu BbI He II0TepsieTe IIpo-
IeJIaHHYI0 paboTy, HO y Bac He Oy[oeT BETKU, YKAa3bIBAIOIlEll HA Heé, TaK uTo OyIeT HECKOJIBKO

CJIO’KHOBATO €€ BOCCTAHOBITh.
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s mpemoTBpallleHUs 9TOI IIPoOIeMbl CO31aBaliTe BeTBb, KOrfia paboTaeTe B KaTauore Io-
MOJYyJI C MCIIOJIb30BaHMEM KOMaHAbI git checkout -b workqulKaKoﬁ—Hm6ynbaHanorquoﬁ.
Korma BbI cenaere 0OHOBIIEHIIE noaMOIysA KoMaHAol submodule update B ciaenmyrommii pas,
OHa BCE K€ OTKATUT Bally paboTy, HO, II0 KpailHeil Mepe, Y Bac Oy[qeT yKasaTeib [JIs BO3BpaTa
Haszaj.

[lepexoueHne BETOK C IOAMOIYJIAMU B HIX TaKKe MOKET ObITh MyapéHbiM. Eciu BBI co-
3[afuTe HOBYIO BETKY, f0OABUTE TyOa IIOJMOLYJIb U 3aTE€M IIEPEKIIOUNTECH 0OpaTHO, TyJa I/ie He
OBLIO 9TOrO ITOAMOYJISI, BBI BCE elé OymeTe MMeTh KaTajaor IIOAMO/YJISI B BUIe HEOTCIIEKIIBae-

MOTO KaTajora:

$ git checkout -b rack
Switched to a new branch "rack"
$ git submodule add git@github.com:schacon/rack.git rack

Initialized empty Git repository in /opt/myproj/rack/.git/

Receiving objects: 100% (3184/3184), 677.42 KiB | 34 KiB/s, done.
Resolving deltas: 100% (1952/1952), done.
$ git commit -am 'added rack submodule'
[rack cc49a69] added rack submodule
2 files changed, 4 insertions(+), 0 deletions(-)
create mode 100644 .gitmodules
create mode 160000 rack
$ git checkout master
Switched to branch "master"
git status
On branch master

$

#

# Untracked files:
# (use "git add <file>..." to include in what will be committed)
#

#

rack/

Br1 OymeTe BBIHYKIEHBI JTM00 IepeMeCcTUTh KaTalor II0AMOIYJIS B APyroe Mecro, 1ubo yaa-
Tk ero. B ciyuae ynaneHus BaM nmotpebyercs KIOHMPOBATh €ro CHOBA IPU ITEPEKII0YEHNN 00-
paTHO, ¥ TOTJa BbI MOXKETE IIOTEPSITh JOKAJIbHbIE MI3MEHEHNS MM BETKMU, KOTOpble He ObLIN OT-
[IpaBJIeHbl B OCHOBHOI PEITO3UTOPMIL.

IMocnenuss npobieMa, KOTOpas BO3HIKAET Y MHOTHUX, ¥ O KOTOPOI CTOUT IIPENOCTEPEUb, BO3-
HUKAET IPU [IEPEXOie OT MOJKATAIOTOB K IMOAMOIYJIAM. ECiiy BBl Hepskaiy HeKOTopble (aiiiibl
IIOJI BEPCUOHHBIM KOHTPOJIEM B CBOEM IIPOEKTE, a Ceifuac XOTUTe IEPEHEeCT! UX B IOAMOIYJIb,
BaM Hazo ObITh OCTOPOKHBIM, nHaue Git pasosiurcs Ha Bac. [lomycTum, BbI gepute darinsl rack
B ITOJIKATAJIOTE TIPOEKTA, I BbI XOTUTE BBIHECTH €r0 B IOAMOAYJIb. EC/IM BBI IPOCTO YOAINUTE TON-

KaTaJIoT U 3aTeM BBINOJHNTEe submodule add, Git HaopéT Ha Bac:

$ rm -Rf rack/
$ git submodule add git@github.com:schacon/rack.git rack

'rack' already exists in the index
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Buauaie Bam cienyer yoparh Karamor rack us mHuekca (yopars 13-II0K BEpCUOHHOTO KOH-

tpoust). Ilorom MoKeTe OGABUTH IIOAMOIYJIb:

$ git rm -r rack

$ git submodule add git@github.com:schacon/rack.git rack
Initialized empty Git repository in /opt/testsub/rack/.git/
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 | 88 KiB/s, done.
Resolving deltas: 100% (1952/1952), done.

Teneps, IpeAIIONOXMUM, BBl CAENAIN 3TO B BeTKe. EcIu BRI IIOIIBITaeTeCh IEPEKITIOUUTHCS
00paTHO Ha Ty BETKY, Te 9T1 (aiiyibl BCE elé B aKTyaJbHOM JepeBe, a He B IIOAMOAYJIE, TO BbI

MOJIy4MTEe TaKYIO OIIMOKY:

$ git checkout master

error: Untracked working tree file 'rack/AUTHORS' would be overwritten by merge.

Bam ciemyer mepemMecTUTh KaTalIoOT IIOMOAYJIIS rack, mepes TeM, Kak BbI CMOKeTe IePeKIIIo-

UNTHCA Ha BETKY, KOTOpas HE COONEPIKNUT €ro:

$ mv rack /tmp/

$ git checkout master
Switched to branch "master"
$ 1s

README rack

3aTeM, KOTa BBI IIepEKIIIOUNTECh 0OPATHO, BbI ITOJyUNTE ITyCTO KaTayuor rack. Bl cmoxere
160 BRITONHUTE git submodule update st HOBTOPHOrO KJIOHMPOBaHN, YJIM BEPHYTh COIEP-

JKIMOe Balllero KaTtasora /tmp/rack o6paTHO B ITyCTOI KaTaJor.

6.7. CansHue noAgepeBbeB

Teneps, Koraa BBl YBUIEIN CI0XHOCTU CHCTEMBI IIOMOMYJIEN, aBaiiTe IOCMOTPUM Ha ajlb-
TepHATUBHBII IIyTh pellleHNs Toii ke mpobiiemsl. Korma Git BeImonHseT causHmMe, OH CMOTPUT Ha
TO, UTO TpeOyeTCs CAUTH BOEAMHO, U ITIOTOM BBIOMpaeT MOAXOMAIIYI0 CTpaTeruio cansuus. Ecan
BBI CJIMBaeTe ABe BeTBH, Git ucmonb3yeT pexypcughyio (recursive) crpateruso. Ecim BbI 06BequHs-
eTe Gostee OBYX BeTBelt, Git BBIOMpaeT cTpateruio ocobMuHoea (octopus). ITu cTpaTeruy BHIOMPAIOT-
s 3a BaC aBTOMAaTHYECK) IIOTOMY, UTO peKypCUBHas CTPATErus MOKeT 00pabaThIBaTh CJIOXKHBIE
TPEXCTOPOHHME CUTYaly CIVSIHUS — HallpuMep, 6osiee ueM OAVH OOIINIT IIpeJJOK — HO OHa MO-

JKET CJIMBATh TOJIBKO NBE BETBIL. Causune METOAOM OCBMITHOTA MOKET CIIPABUTHCA C MHOKECTBOM
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BETOK, HO SIBJISIETCS OOJIee OCTOPOXKHBIM, UTOOBI IIPEOTBPATUTD CIIOXKHBIE KOH(IUKTHI, TaK UTO
9TOT METOJ SIBJISIETCS CTpATerueil o YMOIUAHIIO IpY CIUSIHUM 60Jlee MBYX BETOK.

OnHaxo, CYLIECTBYIOT OPyTME CTPATEruy, KOTOpPBIe BBl TaKXKe MoKeTe BbIOparh. OnHa m3
HUX — CIUsSHUE hoddepesves (subtree), 1 BbI MOKeTe JICIIOIB30BATh €0 IJIs pelleHNUs 3aau C
nopnpoekramu. Celuac BbI YBUIMTE, KaK BBIIIOJIHUTH TO JKe BCTpamBaHue rack, Kak u B Ipejbl-
IOyLeM pasfelie, HO C MCIIOJIb30BaHMEM CTPATErNY CIVISIHUS ITOHEPEBEB.

Vipest cnustHMS MOAAEPEBbEB COCTONT B TOM, UTO Y BaC €CTh JBa IIPOEKTA, ¥ OIVH U3 IPOeK-
TOB OTOGpakaeTcsl B IIOAKATAJIOT APYroro u Hao6opoT. Ecim BbI 3amanuTe B KauecTBe CTpaTernm
cnussHus MeTof subtree, To Git Gymer qocTaTOYHO YMEH, UTOOBI ITOHATD, UTO OJMH U3 IIPOEKTOB
SIBJISIETCS TIOAEPEBOM OPYTOTO ¥ BBIIOJHMUT CIUSHIUE B COOTBETCTBMU C 9TUM. U 3TO JOBOJIBHO
yAMBUTEIHHO.

Cuauaina no6asum npunoxenue Rack B mpoexr. [lo6asum mpoekt Rack kak BHEIIHIOWO CChLI-

KY B CBOIJ IIPOEKT, I 3aT€M IIOMECTMM €T0 B OTHEJIbHYIO BETKY:

$ git remote add rack_remote git@github.com:schacon/rack.git

$ 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 git@github.com:schacon/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"

Teneps y Hac ecTb KOpeHb IIpoekTa Rack B BeTke rack_branch u Ham mpoekr B BeTke master.
Ecnn BBI mepekiTrounTech Ha OOHY BETKY, a 3aT€M Ha APYTYIO, TO YBUIUTE, YTO COMEPKUMOE MX

KOPHEBBIX KaTaJIOTOB PAa3JINMYHO:

$ 1s
AUTHORS KNOWN - ISSUES Rakefile contrib 1lib
COPYING README bin example test

$ git checkout master
Switched to branch "master"
$ 1s

README

HOHYCTI/IM, BbI XOTUTE IIOMECTUTH IIPOEKT Rack B IIOAKATaJIoI' CBOEro IIPO€KTa B BETKE

master. Ber moxere coenats aro B Git’e komaHmoit git read-tree. Bol y3Haere Gonblite mpo
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KOMaHJy read-tree m e€ npyseil B IriaBe 9, a IOKa AOCTaTOYHO 3HATh, UTO OHA CUMUTBLIBAET
KOpEeHb JlepeBa OJHOJ BETKM B MHAEKC U paboumii Katanor. BaM HOCTATOUHO IepeKITIOUUTHCS
00paTHO Ha BeTKy master u BBITIHYTh BETKy rack B momkarajor rack OCHOBHOTO IIpOeKTa 13

BeTKU master:

$ git read-tree --prefix=rack/ -u rack_branch

ITocse Toro Kak BbI cHeaeTe KOMMMUT, Bce (aitipl mpoekTa Rack 6yayT HaxomUThCsI B 9TOM
rnogkarajaore — OyATO BbI CKOIIMPOBAIN MX Tyda U3 apxuBa. VIHTepeCHO TO, YTO BBl MOKETE J0-
BOJIBHO JIETKO CJIUTH M3MEHEHNs 13 OHOIT BeTKM B ApYryo. Tak uro ecau mpoekt Rack mamennr-
s, BBI CMOKeTe BBITAHYTh 3MEHEHIS 13 OCHOBHOI'O IIPOEKTa, EPEKITIOUMBIINCh B €T0 BETKY I

BBIIIOJIHUB git pull:

$ git checkout rack_branch

$ git pull

3aTeM BbI MOXKETe CIIUTH 9TU U3MeHeHNs 00paTHO B CBOIO ITIaBHYIO BeTKY. MO)KHO MCIIOJIB30-
BaTh git merge -s subtree — 310 cpaboTaer mpaBMIIBHO, HO TorAa Git, KpoMe TOro, 00BEJMHUT
BMeCTe JMCTOPUI, Yero BbI, BEPOSITHO, He XOTUTe. UTOOBI [TONyUnTh N3MEHEHNs 1 3aII0JIHUATD CO-
o01IeHIe KOMMUTA, MICIIOJB3YIITe OIINA - - Squash 1 - -no-commit BMmecTe ¢ omimet CTpaTermm

-s subtree:

$ git checkout master
$ git merge --squash -s subtree --no-commit rack_branch
Squash commit -- not updating HEAD

Automatic merge went well; stopped before committing as requested

Bce namenenus us npoekra Rack cimrer 1 roToBBI 114 JTOKaNbHOI puKcanyu. Bel Taxke Mo-
XKeTe cleJIaTh Ha000pOT — BHECTV M3MEeHEHM B ITOJKATAJIOr rack Balleli BeTKM master, 1 3ateM
CIIUTH UX B BeTKy rack_branch, uTo6sl mo3»xe IpeaCTaBUTh UX MeJHTellHepaM MM OTIIPABUTH
X B OCHOBHOJI PEIIO3UTOPMIL IIPOEKTA € IIOMOIIBIO git push.

Jlns mosryueHMs pa3sHOCTM MeXAY TeM, UTO Y Bac e€CTh B IIOAKAaTajIore rack 1 KogoM B Ballle
BeTKe rack_branch, 4To6bl yBIIeTh HYKHO JIM BaM 00be IMHATD 11X, BBI He MOXKeTe MCIIOIb30BaTh
HOpMaJIbHYI0 KoMaHy diff. BMecTo 3TOro BbI JOJKHBI BRIIIOMHUTE git diff-tree c BeTKkoI], €

KOTOpOI?I BbI XOTUTE CPAaBHUTD:

$ git diff-tree -p rack_branch

Wiy, nns cpaBHEHMS TOTO, UTO B BallleM II0KaTajore rack ¢ remM, uto ObLI0 B BeTKe master

Ha CepBe€peE BO BpEMSI ITOCIIETHETO O6HOBJI€HI/I9{, MOKHO BBIIIOJIHUTH:
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$ git diff-tree -p rack_remote/master

6.8. Utorn

BpI TO3HAKOMMIINICE C PAXOM IIPOABMHYTHIX MHCTPYMEHTOB, KOTOpBIE ITO3BOJIAIOT BaM Ma-
HUITyJIMPOBATh BaIlIMI KOMMUTaMI 1 MHAEKCOM 6ojee coBepiueHHO. Ecinu BBI 3amMeTuTe mpo-
6sreMy, TO 6e3 TpyJa CMOXKeTe OIIpeNeNTh, KAKMM KOMMITOM OHA BHECEeHa, Koraa u keM. Eciu Bb
XOTUTE VICIIOIB30BATh IIOAIIPOEKTHI B CBOEM IIPOEKTe — BBI Y3HAJIU HECKOJBKO ITyTell, KaK IIpH-
CIIOCOOMTHCA K 9TUM HyXAaM. K 3ToMy MOMEHTY BbI JOJDKHBI YMeTh AeJaTh B Git’e G0JIBIINHCTBO
TeX Belllell, KOTOpble BaM IIOHAXO0ITCS IS IIOBCEXHEBHOI paboThl B KOMaHIHOI CTPOKeE, I IIpK

3TOM BBI OyfeTe UyBCTBOBATbh cefs KOMGMOPTHO.
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I'maBa 7

Hactpoiika Git

[To 3TOr0 MOMEHTa MBI OIMCHIBAJIM OCHOBBI TOro, Kak Git paGoTaer, 1 Kak €ro MCIOJIb30-
BaTh. Tak:ke Mbl IIO3HAKOMUINCH ¢ HECKOJIBKMMI NIpefocTaBiseMbiMu Git’oMm mHCTpyMeHTaMH,
KOTOpBIE IEJIA0T €ro MCIOIb30BAHME TIPOCTHIM U 3QPEKTUBHBIM. B 91011 ri1aBe MBI poiiaémcs
10 HEKOTOPBIM IEeCTBUAM, KOTOPbIEe BbI MOKeTe IPeNIIPUHATD, uT00bI 3acTaButh Git paGorars B
HY>KHOIT IMEHHO BaM MaHepe. MBI pacCMOTPUM HECKOJIBKO BaKHBIX HACTPOEK ¥ CUCTEMY IIEpPE-
xBaTunKoB (hook). C ux mOMOIIIBIO JIErKO ceaTh Tak, uTobsl Git paboran NMEHHO Tak, KaK BaMm,

Ballleil KOMIAaHUY VIV Balllen TpyIIIe Hy>KHO.

7.1. Koudurypuposauue Git

B mepBoit riaBe BKpaTiie OBLIO pacCKa3aHO, KaK MOKHO M3MeHUTH HacTpoiiku Git’a ¢ momo-
1IBI0 KOMaHAbI git config. OgHa 13 nepBBIX Belllell, KOTOPYIO MBI TOTHA CAeJall, 3TO yCTaHO-

BILIM CBOM UM4 1 e-mail agpec:

$ git config --global user.name "John Doe"

$ git config --global user.email johndoe@example.com

Teneps MbI pa3bepém mapy GoJiee MHTEPECHBIX OILINIL, KOTOPHIE BbI MOKETE 3aaTh TEM K€
o6pasom, uTo6s! HacTpouts Git mmoj ceds.

M5I yrKe paccMOTpeny HeKOTOphle feTanu HacTpoliku Git’a B mepBoii I1aBe, HO AaBaiiTe ceil-
yac OBICTPEHBKO IpoIiAéMcs 110 HuM cHoBa. Git ucnonb3yer Hab0p KOHGUIYPaLMOHHBIX QailyioB
LIS 33JaHVS JKeJlaeMOTro HeCTaHIapTHOTo noBeaeHns. IlepBeiM MecToM, B KoTopoM Git uirer 3a-
IaHHBIe ITapaMeTpsl, sBisercsa ¢ain /etc/gitconfig, comepskammmii 3HaUeHNS, OEICTBYOLINE
IJI BCeX II0JIb30BaTelIell CUCTeMBI I BcexX UX perosuropueB. Korga Bel epenaére git config
OIILIVIO - -SYyStem, IPOMCXOANUT YTEHVE VIV 3aMICh IMEHHO 3TOro Qariiia.

Crenyromree mecto, B Kotopoe Git 3arsgsiBaer, ato ¢air ~/.gitconfig, KoTopsiit mis
KaX[IOTO I0JIb30BaTeNs cBOil. Bl Moskere 3actaButh Git umraTh MM ImmcaTh 9TOT (aiul, mepe-
nas onuuio - -global.

U naxonery, Git mier 3agaHHbIe HACTPOVKY B KOHuUrypaunonHom ¢aitie B Git-karanore
(.git/config) Toro pero3uTOpusi, KOTOPBIN BBI MCIIONb3yeTe B JAHHBII MOMEHT. 3HAUEHMS OT-
TyZa OTHOCATCS K JAHHOMY KOHKPETHOMY PeIlo3UTOpNIo. 3HaUeHNI HAaCTPpOeK Ha HOBOM YpPOBHE

IIEPENNICBIBAIOT 3HAUEHNA, 3alaHHbI€ Ha IIPEAbIAYIIEM YPOBHE. HOSTOMY, HaIllpMep, 3HAUECHU I
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u3 .git/config mepe6uBaror sHaueHus B /etc/gitconfig. Ilo3BosseTcs 3amaBaTh HACTPOIIKK
NyTéM peNaKTMPOBaHUSI KOHQUIYpaIMOHHOro Qaiyia BpyUHYI0, UCIOIb3Ys IPAaBUIbHBIN CUH-

TaKCIC, HO, KaK IIpaBIJIO, IIPOILle BOCIIOJIb30BaThcA KOMaHIoi git config.

7.1.1. OcHOBHBIE HACTPOMKI KINEHTa

Hacrpoitku koHdurypanuu, nogaepxusaeMmbie Git’oM, MOXHO pasmelIUTb Ha [Be KaTero-
puM: KIMEHTCKNE U cepBepHbIe. BoMbIIMHCTBO oNIMil — KIMEHTCKME, OHU 33[al0T MpeIouTe-
HMA B Balllell JuHoiT pa6oTte. HecMoTpd Ha TO, UTO OIINIT JOCTYIIHO BEJIMKOE MHOXECTBO, MBI
PacCMOTPUM TOJIBKO HEKOTOPbIE M3 HUX — T€, KOTOPbI€ IIMPOKO MCIIONb3YOTC NI 3HAUUTEIHHO
BJINSIOT Ha Bally paboTy. MHOIMe OIIIMY II0Je3HbI TOJIBKO B PeAKMUX CIydasX, KOTOpbIe MbI He
OymeM 3[ech paccMaTpUBaTh. ECIIM BB XOTUTe IIOCMOTPETH CIIMCOK BCEX OILIMIT, KOTOPbIe €CTh B

BameM Git’e, BbIIIOIHATE:

$ git config --help

B crpanuiie pykoBopacTsa mist git config Bce HOCTYIIHBIE OIIMY OMMCAHBI JOBOJIBHO IIO-
IpOGHO.
core.editor

I[JIH COo3MaHMA M pENAKTUPOBAHMA COO6IlIeHI/II7[ KOMMUTOB 1 MeToK Git 1mo YMOJIYAaHUIO MIC-
IIOJIb3YE€T TOT PEAAKTOP, KOTOpLIf/I YCTaHOBJIEH TEKCTOBBIM PENAKTOPOM II0 YMOJJIYAHNIO B BaIen
CucCremMme, min, Kak 3aracHoOM BapmaHT, pe€aaKTOp Vi. YToObl CMEHUTH 3TO YMOJIUaHM€ Ha 4YTO-

HuOy b IPYyroe, UCIIOIb3YiiTe HACTPONIKY core.editor:

$ git config --global core.editor emacs

Ter[epb HEBAKHO, UTO YCTAHOBJIEHO B KQUECTBE BAIIIETO pE€AAKTOPA II0 YMOJIUAHIIO B II€pE-

MEeHHOI 000JI0UKN, IpU pegakTrpoBaHun coodburennit Git 6ymer 3amyckars Emacs.

commit.template

Ecnu ycTraHOBUTH B 3TOJ HACTPOJIKE IMyTh K KAaKOMY-HMOyAb ¢ariny B Balei cucreme, Git
OymeT 1CII0Ib30BaTh COREPKIMOE 3TOTO (aria B KauecTBe COOOIIEHNS 10 yMOIUAHNIO IIPY KOM-
mute. Hanpnmep, npenmonosxum, 4YTo Bl CO3hanu abnoHHbIN daiir $HOME/ . gitmessage. txt,

KOTOPBIIT BBITJIAUT CIEeTYIOIUM 00pa3oM:

3arosioBokK
4YTO npowusouwno

[kapTouka: X]
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Yr06s! nompocuts Git MCIOIB30BATh 3TO B KayeCTBE COOOLIEHNS 10 YMOIUAHIIO, KOTOPOe
Oymer HOSABISATHCSA B BallleM pefaKTope IpU BHIIOJHeHMM git commit, 3agaiiTe 3HaueHMe Ha-

cTpolik; commit. template:

$ git config --global commit.template $HOME/.gitmessage.txt

$ git commit

ITocne aToro, Koraa Bo BpeMs CO3[aHMs KOMMITA 3allyCTUTCS Balll peJakTop, B HEM B Kaue-

CTBE COO61LICHI/I$I'33FJIY1HKI/I 6y11eT HaXOAUTHCA UTO-TO BPpOAE TAKOTO:

3arosioBokK

4YTO npowusouwno

[kapTouka: 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: lib/test.rb

* = H# O O H* = H H*

l

.git/COMMIT_EDITMSG" 14L, 297C

Ecnu y Bac cyuiecTByeT ornpeneéHHast IIOJNTHKA [JI COOOIIEHUIT KOMMITOB, TO 3aaHle
1abJI0Ha, COOTBETCTBYIOLLIETO ITOI IIOJMTUKe, M HacTporika Git’a Ha MCIIONIB30BaHME €ro II0
YMOJIUAHMIO MOTYT YBEINUNTh BEPOSITHOCT TOTO, UTO ITOI MOMUTUKY OYIyT IPUAEPKUBATHCS

IIOCTOAHHO.

core.pager

Hacrporika core.pager ompepeygeT, Kakoll IeKep MCIOJIb30BaThb IPU IOCTPAHUUHOM
OTO6pa>KeHI/II/I BBIBOJ]Aa TAaKMX KOMaH/, Kak log n diff. Bel Mo)keTe ykasaTh 3[1eCh MOre MJIV CBOM
JMEOOMMBIIT TeTiKep (110 YMOJIYAHUIO MCIIONB3YeTCs 1eSS), MIM MOYKHO OTKJIIOUNTD €0, YKa3as

IIyCTYIO CTPOKY:

$ git config --global core.pager ''

Ecnu a0 BeImosmHUTH, Git GyaeT BpIAaBaTh BeCh BBIBOJ ITOJHOCTBIO [JIS BCeX KOMAaH] BHE

3aBIUCMIMOCTH OT TOT'O, HACKOJILKO OH OOJIBIIION.
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user.signingkey

Ecnu BBI menaere monnucaHHble aHHOTUPOBAHHbBIE METKY (CMOTPU IJIaBy 2), TO, YUTOOBI 00-
JIETYUTDH 3TOT IIPOIlecC, MOKHO 3amaTh cBoll GPG-kmou mig moammucu B HacTpoliikax. 3agaTs ID

CBOE€T0 KJII0YAa MOXHO TaK:

$ git config --global user.signingkey <id-gpg-knwo4a>

Temneps, YTOOBI MOQIIICATH METKY, He 00A3aTEIBHO KaXKIBI pa3 YKa3bIBaTh CBOV KJIIOU KO-

MaHe git tag:

$ git tag -s <umA-meTku>

core.excludesfile

Yro6s! Git He Bugen onpenenéHHble (ailiIbl IPOEKTA KAaK HEOTCIEKMBAEMbIE M He ITBITAJICS
I00aBUTH UX B MHAEKC IIpM BBINONHeHMM git add, MOXXHO 3amaTh A HuUX I1aGIOHBI B daiin
.gitignore, kak s3to onmcano rinase 2. O@QHAKO, eClIy BaM HeoOXOaUM Ipyroin q)aﬁm, KOTOpBII
OymeT XpaHUTb 3TY VJIM JOIOJHUTENbHbIC 3HAUCHMs BHE Balllero IIPOEKTa, TO BbI MOXeTe yKa-
3arp Git'y pacmosioxeHue Takoro ¢aria ¢ OMOIIbI0 HacTpoiiku core.excludesfile. Ilpocto

3ajaiiTe TaM IIyTh K (aiiily, B KOTOPOM HAIIMCAHO TO Ke, UTO IHIIeTcd B .gitignore.

help.autocorrect

9ra omIya JOCTyIHa ToIbKO B Git 1.6.1 1 Gosee mo3gHux. Eciu BbI HenpaBuiibHO HabepéTe

xomaHAy B Git 1.6, 0OH BBIJACT UTO-TO BpOJEe 3TOrO:

$ git com

git: 'com' is not a git-command. See 'git --help'.

Did you mean this?

commit

Ecnu ycranosuts help.autocorrect B 1, Git aBTOMaTHuecKkn 3aIyCTUT HYKHYI0 KOMaHTY,

ecan oHa ObLIa €AMHCTBEHHBIM BapVMaHTOM IIpV STOM CHEHAPWIL.

7.1.2. IIBera B Git

Git ymMeeT pacKpalllMBaTh CBOJI BBIBOJ IJIA TePMIHAJIA, UTO MOXET IIOMOUYb BaM ObICTpee 1
Jlerde BU3yaJbHO aHAIM3MPOBATh BRIBOJA. MHOXECTBO OIILMII B HACTPOIIKAX IIOMOTYT BaM yCTa-

HOBITD IIBETA B COOTBETCTBUM CO CBOVIMMU IIPEAIIOUTEHMAMMU.
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color.ui

Git aBTOMaTHMYeCKM pacKpacuT OOJNBIIYI0 YaCTh CBOErO BBIBOMAA, €CNIM BHI €ro 00 3TOM II0-
npocurte. Bpl MoXeTe 0UeHb TOHKO 3aaTh, YTO BBl XOTHUTE pacKpacuTh 1 Kak. Ho, 4To6bI IIpocTo
BKJIIOUNTD BECh NPEeNyCTAaHOBJIEHHDBIV LIBETHOI BBIBOM AJIA TepMMHAJA, YCTAHOBUTEe color.ui B

true:

$ git config --global color.ui true

Korpa ycranosieHo 310 3HaueHue, Git packpammBaeT CBOJ BBIBOX B CIIydae, €CJIV BBHIBOJ
naér Ha TepMuHai. [Ipyrue KoCcTymHble 3HaueHMs 3T0: false, mpyu KOTOpPOM BBIBOX HMKOITA He
packparnBaercs, u always, Ipy KOTOpOM I[BeTa HOOABJIAIOTCSI BCETAa, [aXke eCiM BHI IIepeHa-
npasisere BoiBog KomaHn Git’a B ¢arur minm uepes KOHBejlep OPYyroil KOMaHpae. ITa HACTPOIIKa
nogBwtack B Git’e Bepcun 1.5.5; eciim y Bac Bepcus crapee, BaM IPMUAETCS 3aJaTh KKy Ha-
CTPOIIKY I I{BETA OTHEJIBHO.

Bam Bpsz iy OoHaZOOMTCSA UCIONB30BaTh color.ui = always. B GosblLInHCTBE ciryuaes,
€CJIM BaM HY>KHBI KOJBI IIBETOB B IIepE€HAIIPaBJIEHHOM BBIBOJE, TO BBl MOKETe IIPOCTO IlepenaTh
KoMaHfe ¢iar --color, uToOsI 3acTaBUTh €€ NoOaBUTH KOAbI I[BeToB. Hacrpoiika color.ui =

true — 3TO MOUTU BCerga MMEHHO TO, UTO BaM HYKHO.

color.*

Ecnu Bam HeoGxonymo 6osiee TOUHO 3aaTh KaKue KOMaHIbI M KaK JOJDKHBI ObITh pacKpaliie-
HBI, MJIU €CJIV BBI JCIIOJIb3yeTe CTapylo Bepcuio, To B Git’e ecTh BO3MOXHOCTD 3aaTh HACTPOIIKA
LIBETOB IUIsI KAXKIOI KOMaHABI OTAeabHO. Kaskaast u3 9Tux HaCTpoeK MOKeT ObITh YCTAHOBJIEHA B

true, false mim always:

color.branch
color.diff
color.interactive

color.status

Kpome Toro, Kaxxas 13 3TUX HACTPOEK UMeeT CBOY IIOAHACTPONKIL, KOTOPbIE MOKHO MCIIONIb-
30BaTh IS 3a[JaHVS OMPENETEHHOTO I[BETA IS KAKOVI-TO UACTM BBIBOJIA, €CJIM BBl XOTUTE IIepe-
3ajaTh uBera. Hanpumep, 4To6s! monyunts MetanHdopmannio B BeiBofe komauas! diff B curnem

1BeTe C UEPHBIM (POHOM U KUPHBIM HIPU(PTOM, BBIIIOTHIUTE

$ git config --global color.diff.meta “blue black bold”

IIBeT MOKeT IPMHMMATH JII000€e U3 CIeAyIuX 3HaueHnit: normal, black, red, green, yellow,
blue, magenta, cyan u white. Eciiu BbI xoTnTe 3agaTh arpubyT Bpose bold, kak MbI meyranu B mpeas-
IylLieM IIpuMepe, TO Ha BIOOp IpencTaBieHsl: bold, dim, ul, blink u reverse.

Ecnyu BaM 3TO MHTepecHO, 3aryisHUTE B CTPAHMUIY PYKOBOZACTBA Ais git config, uToObI

y3HaTb 000 Bcex JOCTYITHBIX IJIA Kombmrypaumm HaCTpOf/lKaX.

197



T'masa 7 Hacrpoiixa Git Ckot Yakon Pro Git

7.1.3. Buemraue yrmiantel merge u diff

Xore B Git’e u ectp BHyTpeHHss peannsanus diff, KoTopoit MbI ¥ IIOJIB30BAINCH HO ITOrO
MOMEHTa, BbI MOKETe 3aMEHUTH €€ BHEIIHell yTuianToit. U eré Bbl MoXeTe YCTaHOBUTH rpadu-
UYECKYI0 YTIWINTY [JI paspelieHns KOH(INKTOB CIMSIHS, BMECTO TOTO, UTOOBI pas3pelarh KOH-
¢baukTEI BpyuHy0. MBI paccmorpuM Hactpoiiky Perforce Visual Merge Tool (P4Merge) B kauecTBe
samens! diff u musa pasperenus KoHQIUKTOB CAMSHUSA, [IOTOMY UTO 3TO yxoOHas rpadnueckas
YTWJINTA ¥ K TOMY Ke BecruraTHasl.

Ecnu Bam 3axorenocs eé nonpo6osate, To PAMerge paboraer Ha Bcex OCHOBHBIX IUTaTdopMax,
I103TOMY IIpoGIIeM C Heli OBITh He JOJDKHO. B npnMepax mMbI 6ymeM 1CIIONb30BaTh Iy TH K dariiam,
KOTOpBIE KCIToNb3yoTcsa Ha Mac’e u Linux’e; s Windows Bam Hajto 3aMeHUTSH /usr/local/bin
Ha TOT IIyTh K UCIIOJIHsAEMBIM (aiiiaM, KOTOPBII UCIIONb3YeTCs B Ballleil Cpefie.

Ckauartb P4Merge M0OXHO 37€Ch:

http://www.perforce.com/perforce/downloads/component.html

[lns Havana choenaeM BHELIHVE CLIeHapUM-O00EPTKY IUIs 3allycKa Hy>KHBIX KOMaHA. 51 Oyny
JCII0JIb30BaTh Mac OBCKMIL IIyTh K MCIOJHAEMBIM dariaM; IS APYTUX CUCTeM 3TO OymeT TOT
IIyTh, KyJla yCTAaHOBJIEH Balll daitn p4merge. Cremnaiite s CAMSHIS CLIEeHAPUIT-00EPTKY C MMeHEeM

extMerge, OH 6yneT BbI3bIBATh 6I/IHapHI/IK CO BCEMM II€PEJAHHBIMU apTyMEHTaMMI:

$ cat /usr/local/bin/extMerge
#!/bin/sh
/Applications/p4merge.app/Contents/Mac0S/p4merge $*

O6éptka g komauael diff mposepsier, uTo el GBUIO ITEpeJaHO CeMb apryMeHTOB, U Ile-
penaér nBa U3 HUX BallleMy cLieHapuio s ciaugHus. [To ymomuanuio Git nepenaér ciaenyrolue

apryMeHTBI IIporpaMme, BbINoJMHAoLen diff:

nyTb cTapbli-Gain cTapblii-Xew cTapble-npaBa HOBbIA-dain HOBbI-XeW HOBble-npaBa

Taxk Kakx HaM HYKHBI TOJIBKO CTapblii-@aiin 1 HOBbLIA-(aiin, BOCIOIb3yeMCs CLieHapueM-

06EpTKOI1, UTOOBI IIepeaTh TOIBKO T€ apIyMEHTHI, KOTOpbIe HaM HYKHBI:

$ cat /usr/local/bin/extDiff
#!/bin/sh
[ $# -eq 7 ] && /usr/local/bin/extMerge "$2" "$5"

Ewmié cnenyer yOenmThes, UTO HAIINM CI{EHAPUI MMEIOT IIPaBa Ha MCIIOIHEeHNE:

$ sudo chmod +x /usr/local/bin/extMerge

$ sudo chmod +x /usr/local/bin/extDiff
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Tenepb MBI MOKeM HaCTPOUTH CBOJI KOHPUIYPAIMOHHBIIT (aiiin Ha MCI0JIb30BaHIEe HAIIIX
COOCTBEHHBIX YTUIUT Ui pasperuenns cansauii u diff a. [ atoro Ham morpebyeTcss HOMEHATh
HECKOJIBKO HAaCTpoek: merge. tool, utobs! ykasars Git'y Ha TO, KaKyI CTpaTeruio ICIOIb30BaTh;
mergetool. *.cmd, uro6bI yKa3arh, KaK 3allyCTUTh KOMaHIy; mergetool. trustExitCode, uTo6bI
ykasarb Git’y, MOKHO JIM ITO KOy BO3BpaTa OIPeNeIUTh, ObLIO paspelieHne KOHPINKTA CIUIHUS
ycnemHbIM 1 HeT; 1 diff.external pmna toro, 4yTOOBI 3aaTh KOMaHAY, MCIIOJIb3YEMYIO IS

diff. Takum o6pa3om, BaM Hamo OO BBHITOJIHNUTH YeThIpe KOMaHAbI git config

$ git config --global merge.tool extMerge

$ git config --global mergetool.extMerge.cmd \
'extMerge "$BASE" "$LOCAL" "$REMOTE" "$MERGED"'

$ git config --global mergetool.trustExitCode false

$ git config --global diff.external extDiff

HM6OOTpeﬂaKTMPOBaTLCBOﬂ(baﬂﬂ/V/.gitconfigIIHO6aBMTLTYHaCHCRYKHHMECTpOKM:

[merge]
tool = extMerge

[mergetool "extMerge"]
cmd = extMerge "$BASE" "$LOCAL" "$REMOTE" "$MERGED"
trustExitCode = false

[diff]

external = extDiff

Ecnn mocse Toro, Kak Bcé 3TO HACTPOEHO, BBI BBINIOIHNUTE KoMaHAy diff ciemyromum o6pa—

30M:

$ git diff 32d1776bliA 32d1776b1l

TO BMECTO TOTO, YTOOBI IIOJyUNTh BEIBO KoMaHel diff B repmmuan, Git sarmycrur P4Merge,
KakK 3TO IIOKa3aHo Ha pUCYHKe 7.1.

Ecnu npu momsITKe CAMAHMS ABYX BETOK BBI [TOJNyUnTe KOH(IIMKT, 3aIIyCTUTE KOMAHAY git
mergetool — oHa 3amycTut rpapudeckyio yruanty P4Merge, ¢ ITIOMOIIBI0 KOTOPOIL BBl CMOXKETE
paspelnTs CBOM KOHQIIMKTHIL.

Yro yno6Ho B Halllell HaCTpoiike ¢ 06€pTKaMM, TaK 3TO TO, UTO BBI C JIETKOCTHIO MOXKETe I10-
MeHATh yTuintel g cansaus u diff a. Hanpumep, uro6sr mameHnTs CBOM yTmiauTsl extDiff u
extMerge Tak, 4To6s1 oHu ucnoas3oBanu yruanty KDiff3, Bcé, uto Bam Hazmo cmenars, 910 oTpe-

JaKTMpOBaTh CBOIL daiin extMerge:

$ cat /usr/local/bin/extMerge
#!/bin/sh
/Applications/kdiff3.app/Contents/Mac0S/kdiff3 $*
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Puc. 7.1: P4Merge.

Teneps Git 6ymer ucnonb3osars yriuty KDiff3 pis npocmorpa diff o u paspernrennst koH-
(GIIMKTOB CIMSAHNUA.

B Git’e ysxe ecTs npeycTaHOBIEHHbIE HACTPOMKIM I MHOX€ECTBA APYIMX YTUIIUT MJIS pas-
pelleHns CAMIHMIL, IS KOTOPBIX BaM He Ha[o IIOJIHOCTHIO IIPOIINCHIBATE KOMaHIY AJISI 3aI1yCKa, a
OCTATOYHO IIPOCTO yKa3aTh nuMs yruiautsl. K Takum yrunuram orHocsates: kdiff3, opendiff, tkdiff,
meld, xxdiff, emerge, vimdiff u gvimdiff. Hanpumep, eciin Bam HemHTepecHo ncnonb3osars KDiff3
s diff oB, a xouercst MCIIOIB30BATH €0 TOJIBKO AJIS paspeleHus CIMsIHIIL, M Komanaa kdiff3

HaXOOUTCA B IIYTU, TO BbI MO’KETE BBIITOJITHUTDH

$ git config --global merge.tool kdiff3

Ecnm BMecTo HacTpoOKm (baﬁmOB extMerge m extDiff BBI BbImONMHUTE 3Ty KOoMaHAy, Git

oymer ucnonbzoBats KDiff3 mis paspernenns ciustaumit u o6brunbiit cBoit uHcrpyment diff ms

diff’oB.

7.1.4. PopmaTupoBaHUE U MIPOOETHHBIE CUMBOJIBI

IIpo6iemer ¢ popmaTpoBaHUeM ¥ IIPOGEIBHBIMY CUMBOJIAMM — ONHU M3 CAMBIX Oypall-
KUX U TPYAHOYJIOBUMBIX IIpoOJIeM M3 TeX, C KOTOPhIMM CTAJIKMBAIOTCS MHOIUE pa3paboTUmMKm
IIpU COBMECTHOI paboTe Hax MpoeKTaMM, OCOOEHHO ecyy paspaboTKa Bed€Tcs Ha pa3HbIX ILIaT-
¢dopmax. OueHb IPOCTO BHECTY MaJIO3aMeTHBIE M3MEHEHS C IIOMOIIBI0 IIPOOEIBHBIX CMBOJIOB
IIpY, HAIIpUMep, IIOATOTOBKe IaTdell M3-3a TOTO, UTO TEKCTOBbIE PeJaKTOPhI JOOABIAIOT UX 0e3
NpeRyIIpeXaeHys, UM B Kpocc-IaTGopMeHHbIX ITpoekTax Windows-mmporpaMmMucTst 1o6aBIis-
0T CHIMBOJIBI BO3BpaTa KapeTK! B KOHIle M3MeHsIeMbIX MM CTPOK. B Git’e ecTh HECKOIBKO OIII{MI1

IUISL TOTO, YTOOBI [IOMOUYB C PELIEHIEM ITOJOOHBIX IIPOGIIEM.

core.autocrlf

Econy BeI initere ko Ha Windows mity mmosib3yetech APYyToI CUCTEMOIT, HO paboTaeTe ¢ JTI0b-

M1, KoTopble muuryT Ha Windows, To HaBepHsIKa paHO JMIM IIO3[HO CTOJKHETECH ¢ IIpobieMoit
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KoHIa cTpoK. OHa BO3HMKaeT U3-3a TOro, Yo Windows mcIionssyer mist mepeHoca CTpOK U CUM-
BOJI BO3Bpara KapeTKH, ! CMMBOJI Ilepexofia Ha HOBYIO CTPOKY, B TO BpeMs Kak B cucteMax Mac u
Linux mcmonp3yeTcs TONBKO CHMBOJI IIEpEX0/ia Ha HOBYIO CTPOKY. 9TO He3HaUUTEIbHOe, HO HeBe-
POSTHO pasfparkaloliiee 06CTOSITENBCTBO MIPY Kpocc-TutaTdhopMeHHOI pabore.

Git MoKeT crIpaBUTHCA ¢ 3TUM, aBToMaTuecky KoHBepTupyss CRLF-kouu®e! cTpok B LF npn
KOMMITe 1 B OOpaTHYI0 CTOPOHY IIpM BBITPY3Ke KOJa M3 PeIo3UTOPNsI Ha (AIIOBYIO CUCTEMY.
JaHHy0 QYHKIMOHAIBHOCTh MOKHO BKIIOUNTDH C IIOMOIIIBI0 HACTPOIIKM core.autocrlf. Ecan
BBI 1cII0oab3yeTe Windows, ycTaHOBMTE HACTPOJIKY B true, Toraa KOHLBI cTpok u3 LF 6yayT ckoH-

BeptupoBansl B CRLF npu BeIrpyske Koma:

$ git config --global core.autocrlf true

Ecnu BoI cnpure Ha Linux’e mnu Mac’e, rae ucrnonb3yrorcs LF-KOHIBI cTpOK, BaM He HAJO,
uT0o6B! Git aBTOMATIMUECKM KOHBEPTIPOBAJ UX IIPY BHITPY3Ke GailiioB u3 pernosuropus. OxHaKo,
€CJIU BAPYT CIydariHo Kro-To gobaswut ¢aitn ¢ CRLF-koHIIaMu CTPOK, TO X0Tesnoch 651, uTo0b! Git
ucIpasw 3T0. MokHO ykasats Git’y, uro6s1 oH kouBepTupoBast CRLF B LF Toipk0 pu KoMMuTax,

YCTAaHOBUB HACTPOIKY core.autocrlf B input:

$ git config --global core.autocrlf input

Takas Hacrpoitka gact Bam CRLF-koHI[bI B BeIrpykeHHOM Koge Ha Windows-cucremax u
LF-xonus! Ha Mac’ax u Linux’e, u B perosuropuu.

Ecnmn Bp1 Windows-mporpaMMucT, OUIIYINUII MPOEKT, IpegHA3HAUEHHBI TOJBKO IS
Windows, To MOKeTe OTKIIOUNTh JaHHYI0 (YHKI[MOHAIBHOCTD ¥ 3aMMChIBATh CMBOJIbI BO3Bpa-

Ta KapeTK!U B PEeNO3UTOPNIL, yCTAHOBUB 3HA4YEHIIE HACTPOMKM B false:

$ git config --global core.autocrlf false

core.whitespace

Git 3apaHee HacTpoeH Ha OOHapy’KeHNe U MCIIpaBJIeHNe HEeKOTOPhIX Ipo6iieM, CBI3aHHBIX C
npobemamu. OH MOXeT HAXORNUTH UeThIpe OCHOBHBIE IIPOOJIEMBI € IIpobeaMy — ABe 13 HUX II0
YMOJIUAHIIO OTCIIEKUBAIOTCS, HO MOT'YT OBITh BBIKJIIOUEHBI, ¥ JBE 110 YMOJIUAHNIO HE OTCIIEeXKIBA-
I0TCS, HO MX MOKHO BKJIIOUUTb.

Te nBe HacTpOIIKM, KOTOpBIE BKJIIOUEHBI 110 YMOJYaHNI0 — 3T0 trailing-space, koTopasg
umieT npo6enm B KOHIIE CTPOK, U space-before-tab, koTopas uireT IpobessI ITepes CIMBOIAMNI
TabyIauuy B Hauaje CTPOK.

Te nBe, KOTOpbIE 10 YMOJIUAHNIO BBIKIIOUEHbI, HO MOTYT OBITh BKJIIOUEHBI — 3TO indent-
with-non-tab, koTopas MIleT CTPOKM, HAUMHAIOIIMECS C BOCBMIU MM Oosiee MPoGeIOoB BMECTO
CUMBOJIOB Ta0ynaLmu, 1 cr -at -eol, koropas coobiraer Git’y, 4To CMBOJIBI BO3BpaTa KapeTKy B

KOHII€ CTPOK JOITyCTUMBI.
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Ber moxere ykasaTb Git'y, kKakme M3 3THMX HACTPOEK BBl XOTUTe BKJIIOUNTH, 3a[aB MX B
core.whitespace uepes samaryio. OTKIOUNTb HACTPOIIKY MOXHO JHOO OIYCTUB €€ B CIINC-
Ke, 10O QOMMCaB 3HAK - Iepel COOTBETCTBYIOIIMM 3HadeHMeM. Hampumep, ecam BbI XOTHTe

YCTaHOBUTD BCe IMIPOBEPKIU, KPOMe Cr-at-eol, To 3TO MOXKHO CHeJIaTh TaK:

$ git config --global core.whitespace \

trailing-space, space-before-tab, indent-with-non-tab

Git 6ymeT BBIIBIATH 9TU IIPOOIEMBI I 3aIIycKe KOMaHbl git diff u meITaThCs BHIOEINTD
MX I[BETOM TaK, YTOOBI MOKHO OBLIO MX MCIPABUTH elté qo kommura. Kpome Toro, stu sHaue-
HyA OyIyT UCIIONB30BAThCA, YTOOBI IIOMOYb C NPMMEHEHMeM IaTdell ¢ IOMOIIbo git apply.
Korma 6ymere nmpumHMMAaTh maTd, MoxkeTe mmornpocuts Git mpeqynpenuTs Bac 0 HaJIMYMY B IIaTde

3aJaHHBIX r[p06neM C HpO6eIIbHI)IMI/I CMBOJIaMMI:

$ git apply --whitespace=warn <naTu>

Wnwu sxe Git MOXeT ITOIBITAThCS aBTOMATUUECKH MCIIPABUTH IpobiieMy Iepe IpIMeHeHIeM

ImaTya:

$ git apply --whitespace=fix <natu>

[laHHbBIe HACTPOMIKM TaK)Xe OTHOCATCA M K KOMaHJe git rebase. Eciu BeI BAPYT caemnann
KOMMITBI, B KOTOPBIX €CTb IIPO6IeMbI ¢ IPOOEIBHBIMI CUMBOJIAMI, HO eIllé He OTIIPABMIIN UX Ha
cepBep, 3amycTuTe rebase c ommueil - -whitespace=fix, uTo6s! Git aBTOMaTH4eCKN MUCIPABILI

OILIMOKM BO BpeM: IepenCbIBaHMST naTuern.

7.1.5. Hacrpoilika cepBepa

Ins cepsepHoif uactu Git’a DOCTYIIHO He TaK y»K MHOI'O HAaCTpPOeK, HO CpeIyl HUX eCTh

HECKOJIbKO MTHTEPECHBIX, Ha KOTOPBIE CIIEAYET 06paTI/ITI) BHUMAaHUE.

receive.fsckObjects

ITo ymonuaumio Git He IIpoBepsieT Bce OTIIPaBIE€HHbIE Ha CepBep OOBEKTHI Ha 1EJIOCTHOCTb.
Xotga Git 1 MOXXeT IPOBePATh, UTO KaKIBIN 00BEKT BCE €Ilé COBIAMAET CO CBOEIL KOHTPOJILHOI
cymmoit SHA-1 u ykasbIBaeT Ha JOIYCTUMBbIe 00BbEKTHI, 110 yMoruaHmio Git He qeaeT 3Toro npu
KaXIOM 3aIlyCcKe KOMaHABI push. 9Ta onepanusa JOBOJIBHO 3aTpaTHA U MOKeT 3HAUUTEIbHO YBe-
JIMYUTH BpeMs BBINOJIHEHNU git push B 3aBUCHMOCTU OT pa3Mepa Pero3UTOPMs M KOJIMUeCTBa
OTIIpaBIIeMbIX JaHHBIX. Ecim BbI xoTUTe, uT005! Git IIPOBEPSII 1{ETIOCTHOCTD OOBEKTOB IIPY KaXK-

IIOJ OTIpaBKe JAaHHBIX, CEJaTh 3TO MOXKHO, YCTaHOBMB receive. fsckObjects B true:
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$ git config --system receive.fsckObjects true

Ter[epb Glt, IIepea TeEM KaK IIPUMHATD HOBbIE€ JaHHbBIE OT KIIVIEHTA, 6yJIeT IIPOBEPATDH LEJIOCT-
HOCTB BAaIlI€TO PEIIO3UTOPN, UTOOBI Y6CIU/ITI:CH, 4To KaKOf/I-HI/I6yI{b HeI/ICHpaBHbIﬁ KJIIeHT He BHEC

MOBpEXAEHHDIE JaHHBIE.

receive.denyNonFastForwards

Ectu BBI TepeMecTIIIN ¢ IIOMOIIBI0 KOMAaHABI ebase y»Ke oTIIpaBiIeHHBIE Ha cepBep KOMMIU-
THI ¥ 3aTeM IIBITaeTeCh OTIIPABUTD X CHOBA VUIN, IHAUE, ITBITAeTeCh OTIIPABUTh KOMMIT B TaKyIO
YIOAIEHHYIO BETKY, KOTOpas He COAEePKUT KOMMIT, Ha KOTOPBIJ Ha TEKYILIVII MOMEHT yKasbIBaeT
yRanéHHas BeTKa — BaM Oymer B 9ToM oTkaszaHo. O6pIUHO 9T0 X0opolas crparerus. Ho B ciayuae
€CJIV BBI ITepeMeCTIUIM KOMMIUTEI, XOPOIIIO ITOHMMasd, 3aUeM 3TO BaM HYKHO, BBl MOKETe BBIHY-
nuth Git 0OHOBUTH yRaN€HHYIO BETKY, IlepefaB KoMaHae push durar - f.

YT006b!I OTKIIIOUNTH BO3MOKHOCTH IIPMHY AMTEIBHOI0 OOHOBJIEHNS BETOK, 3aalite receive.denyNonFastForwards:

$ git config --system receive.denyNonFastForwards true

EcTs ern1é oquH crocob caenars 3T0 — ¢ IIOMOIIBIO IIEPEeXBAaTUMKOB, pabOTAOIINX Ha IPUEM
(receive hooks), Ha cTOpoHE cepBepa, KOTOpbIe MBI PACCMOTPUM BKpaTIie Io3qHee. Takoil moa-
XOJI ITO3BOJINT CHeJaTh Gojiee CIIOXKHBIE BEILM, TaKMe KaK, HallpuMep, 3aIpeT IPUHYIATEIbHBIX

OGHOBJIEHNII TOJIBKO [JIS OIIpeIeIEHHON TPYIIIIBI IT0JIb30BaTENEN.

receive.denyDeletes

OpuH u3 crioco6os ooty moantuky denyNonFastForwards — 3TO y#aunTh BeTKy, a 3a-
TEM OTIPAaBUTh HOBYIO CCHUIKY Ha eé MecTo. B HOBbIX Bepcusx Git’a (Haumnas ¢ Bepcun 1.6.1) BbI

MOKeTe YCTaHOBUTH receive.denyDeletes B true:

$ git config --system receive.denyDeletes true

STUM BBI 3alIpeTUTe yAAJIEHIE BETOK I METOK C TIOMOIIBI0 KOMaH bl push g Bcex cpasy —
HU OJMH U3 IIOJIb30BaTeNell He CMOXET 3TOrO cesaTh. UTOOBI yOaINTh BETKY Ha CEpBepe, BaM
npuaércs yoanuTh (paribl CCLIOK C cepBepa BpyuHyIo. Takke ecTs u qpyrue Gojiee MHTEpeCHbIe
CIOCOOBI KOOUTHCS 3TOrO, HO Y)Ke VIS OT[ENbHBIX Iojb3oBareneil ¢ nomolnsio ACL (cimckoB

KOHTPOJIA HOCTYI’Ia), KakK MbI YBUOVIM B KOHIIE 9TOM TIJIaBbI.

7.2. Git-aTpmOyThI

Hexoropble HacTpoilky MOTryT OBITH 3aJaHbl AJI OTHEJIbHBbIX IyTeif, u Torma Git Gymer
MIPUMEHATh UX TOJNBKO IS HEKOTOPBIX ITOJKATAJIOroB miuy Habopa daitnoB. Takue HaCTpOIKH,

crenuuUHble 10 OTHOIIEHNUIO K IYTSIM, Ha3bIBAIOTCS aTpubyraMm 1 3aJarTcs aubo B dariire
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.gitattributes B oHOM M3 KarajoroB IpoekTa (0OBIUHO B KOpHe), Jubo B daiure .git/
info/attributes, eciau BbI He XOTHUTe, YTOOBI (paity ¢ aTpubyTaMu Ioman B KOMMUT BMECTE C
OCTJIbHBIMI (ajiTaMy IIPOEKTa.

Vcnonb3oBaHne aTpuGyTOB IT03BOJISET, HAIIPUMED, 3a0aTh PasHble CTPATErMI CIVSTHIS [JIS
OTIeJIbHBIX (DaiiyIOB MM KaTaJIOTOB IIPOeKTa, 1uin 00bsicHNTh Git'y, Kak CpaBHUBATh HETEKCTOBBIE
(aiisl, win caesaTh Tak, uToObl Git mponycka qaHHbIe uepes QIUIbTp Iepef TeM, KaK BBITPY3NUTh
VLN 3aIlJICaTh JaHHbIE B PEIIO3UTOPUIL. B 3TOM pasnesie Mbl paCCMOTPMM HEKOTOPbBIE 13 JOCTYII-

HoIX B Git'e anI/I6yTOB 71 paCCMOTPMM HECKOJIBKO IIPAKTUUYECKUX IIPVIMEPOB X MCIIOJIb30BaHUA.

7.2.1. BunapHsbIe daiurpl

EcTb omyH KIEBBII TPIOK, JUI1 KOTOPOTO MOXKHO MCIIOIB30BaTh aTPUOYTHI — MOKHO YKa3aTh
Git’y, kakue (pailyIbl IBISIOTCS OMHAPHBIMIU (B CIIyUae eCiiy II0-APYTroMy OIIpeNeNUTh 3TO He II0-
JIyJaercs), ¥ 0aTh eMy ClleLajlbHble MHCTPYKIVN O TOM, Kak ¢ stumu ¢aiutamu paborars. Ha-
IIpUMep, HEKOTOPBIE TeKCTOBBIE (hailyIbl MOTYT OBITh MALIMHHBIMY — TeHEePUPYEMBIMI IIPOrpaM-
MOt — IJI HUX HeT CMBICJIA BEIUMCIIATD OeJIbThI, B TO BpeMs Kak [ HeKOTOPBIX OMHAPHBIX (aii-
JIOB IIOJIyUeHMe [eJIbT MOXKeT ObITh IoJe3HbIM. [lanblile MBI YBUAMM, Kak cka3aTh Git'y, kakue

(airbl Kakue.

Onpenenenue OMHapHBIX PailIOB

Hekoropsie ¢aiibl BRITIAAIT KaK TEKCTOBBIE, HO II0 CYLLECTBY HOJDKHBI PACCMATPUBATHCS
Kak 6uHapHble qanuble. Hanpumep, npoektsr Xcode Ha Mac’ax comep:xar ¢aiti, OKaHUMBAIOILINIL-
cs Ha . pbXproj, KOTopslii, mo cyTu, ssisercs Habopom JSON-naHHBIX (TEKCTOBBIT GOpMAT AaH-
HBIX [ javascript), sanuceiBaeMbIM IDE, B KOTOpOM COXpaHSIOTCS Ballly HACTPOIIKM COOPKM 1
npouee. XOTh TEXHUUECKY 3TO ¥ TEKCTOBBII (aill, IOTOMY uTO COmep>XUT ToIbK0 ASCII-cuMBoIIBI,
HO HeT CMbICJIa PACCMATPIUBATH €ro KaK TAaKOBOIL, IIOTOMY UTO Ha CAMOM JieJIe 3TO JIeTKOBecHas Oa-
3a JaHHBIX — BBI He CMOJKETe CIINTh €€ COMIeP’KIMOe, eCIIN {Ba UeJIOBeKa BHECYT B He€ M3MeHeHIe,
MOJIyUeHe [eJIbT TOXKe, KaK IIPaBIUJIO, HITUEM BaM He IIOMOsKeT. ITOT (aii npegHa3HaYaeTCs IJIs
o6pabotku nporpammoii. ITo cyTu, aydilie paccMaTpuBaTh 3TOT (ailyl Kak OMHAPHBIIL.

Yro6s! 3actaButh Git 06pararses co Bcemu pbxproj-daitmamu kak ¢ 6uHapHbIMH, f06aBbTE

CJIeAYIOLIYIO CTPOKY B daiin .gitattributes:

*.pbxproj -crlf -diff

Temeps Git He 6GymeT mbITaThca KOHBepTUPoBaTh CRLF-KOHIIBI CTPOK MM MCIIPABIIATE IIPO-
6meMbl ¢ HMMI. Taxke OH He OyIeT IBITAThCA IOTYUNUTDb AeIbTY U1 U3SMEHEHMII B 9TOM daiiie
mpu 3amycke git show mam git diff B Bamrem mpoekre. Haumnas ¢ Bepcuu 1.6, B Git'e ectb

MaKpOC, KOTOPBIil O3HauaeT TO e, uto u -crlf -diff:

*.pbxproj binary
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ITosryyeHMe AeIbTHI A OMHAPHBIX (aliIoB

B Git’e Bepcun 1.6.x GyHKUMOHAIBHOCTb aTPUOYTOB MOKeT OBITH UCIIONb30BaHa A 3 dek-
THBHOTO ITOJIyY€HNs NeIbT A GMHApHBIX (aiinoB. YToObI coeaTs 3T0, Hy>KHO 00bscHuUTh Git'y,
KaK CKOHBEpPTMPOBATh BALIIN OMHAPHBIE JaHHbIE B TEKCTOBBIN (POPMAT, AT KOTOPOTO MOKHO BbI-

IIOJTHUTDH CpaBHEHME C IIOMOILbIO obprunoro diff.

Hoxymentbr MS Word Tak kak sra DOBOJIBHO KJI€Bast QYHKIMSI He 0cO00 IIMPOKO M3BECTHA,
MBI PaCCMOTPUM HECKOJIBKO IIPMMEPOB €€ IUCIIONb30BaHMA. [19 Hadana MbI MCIIOIb3ye€M 3TOT
MOAXOJ, YTOOBI PEINTh ONHY M3 CaMbIX pasgpakarollMX IIpo6iieM, M3BECTHBIX UeJIOBEUECTBY:
BEpPCUOHHBIN KOHTPOJb HoKyMeHTOB Word. Bcem m3BectHO, uto Word — 3T0 camblit yxacaro-
INUI M3 BCeX CYIIECTBYIOIMX peJaKTOpPOB, HO, KaK HU CTPAaHHO, BCe UM IIOJb3yIoTcd. Eciu BBI
XOTUTE TIOMECTUTh JOKYyMeHTbI Word 1o BepCUOHHBI KOHTPOJIb, BBl MOXKETE 3alMXHYTh UX B
Git-perrosuTopuit 1 BpeMs OT BpeMeHH AejlaTb KoMMUTEL. Ho uTo B 3TOM Xopomrero? Eciu BbI

samycrure git diff xak oOBIUHO, TO YBMAMUTE TOJIBKO UTO-TO HAIloxobme 3TOro:

$ git diff

diff --git a/chapteril.doc b/chapteril.doc

index 88839c4..4afcb7c 100644

Binary files a/chapteril.doc and b/chapterl.doc differ

Y Bac He MMONyUNUTCSI CPABHUTH [{BE BEPCUN MEKAY COOOIT, TOJIBKO €CJIM BbI HE BBITPY3UTE UX
006e 11 IIPOCMOTPUTE UX BPYUHYIO, Tak? OKa3bIBAETCS, MOXHO CEJIATh 3TO JOCTATOYHO yCIIEIIHO,

ucnonb3ys arpuOy Tl Git’a. [ToMecTuTe CIIeAYIOIIYI0 CTPOKY B cBOII daiir .gitattributes:

*.doc diff=word

Omna rosopur Git’y, uto Bce Gaiuibl, COOTBETCTBYIOIINE YKazaHHOMY 11abioHy (.doc) moyk-
HBI JICIIOJIB30BaTh GUIBTP «Word» IpM IIOIBITKE IIOCMOTPETh AENbTy C M3MeHeHusaMu. Yto ra-
xoe ¢puibTp «word»? Ham HyxHO ero usroroButs. Ceruac Mbl HacTpouM Git Ha MCIIOTb30BaHIE
IpOrpaMMBI Strings I KOHBepTUPOBaHMA JOKyMeHTOB Word B unTaeMble TeKCTOBBIE (ailibl,

koropsle Git 3aTeM IMpaBWIIBHO CPAaBHUT:

$ git config diff.word.textconv strings

DTOoIT KOMaHIO0I B CBOI . git/config BEI qobaBuUTE CIENYIOLIYIO CEKLIIO:

[diff "word"]

textconv = strings

3ameuanne: CyiecTByIOT pasHble BUabL .doc ¢aitioB. HekoTopsle 13 HUX MOTYT JMCIIOJIb-
30Batbh KoaupoBKy UTF-16 unu moryT GpITh HamucaHbl He B JIaTUHMAIIE, B TaKUX daiiiax strings

HE Haf/[I[éT HIMYETO XOPOIIETO. ITomesHocTh St rings MOKET CIJIBHO BapblMIpOBATbHCA.
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Tenepn Git 3HaeT, 4To ecay eMy Halo HAMTU JNEeJNbTY MEXAY ABYyMS CHIUMKAMM COCTOSHII,
M KaKMe-TO UX (ailjipl 3aKaHUMBAIOTCSA Ha . dOC, OH MOJDKEH IIPOTHATh STH (ailiIsl yepes GpuisTp
«word», KOTOpBIII OIlpeielI€H Kak IIporpaMMa strings. Tax BbI pakTHUecKu caesiaeTe TEKCTOBBIE
Bepcuu cBoux Word-daitioB mepes TeM, KakK IIOJIyUNTD I HUX AeJIbTY.

Paccmorpum npumep. A momectwn rinaBy 1 Hacrosiest kaury B Git, 106aBuI HEMHOTO TEKCTa
B OOVH maparpad ¥ COXpaHIT TOKYMeHT. 3areM s BBIMOMHMI git diff, urober yBumeTs, UTO

U3MEHNIIOCH:

$ git diff

diff --git a/chapterl.doc b/chapteri.doc

index clc8aGa..b93c9e4 100644

--- a/chapteri.doc

+++ b/chapteril.doc

@@ -8,7 +8,8 @@ re going to cover Version Control Systems (VCS) and Git basics
re going to cover how to get it and set it up for the first time if you don
t already have it on your system.

In Chapter Two we will go over basic Git usage - how to use Git for the 80%
-s going on, modify stuff and contribute changes. If the book spontaneously

+s going on, modify stuff and contribute changes. If the book spontaneously

+Let's see if this works.

Git KOpOTKO U SICHO JaJI MHe 3HATh, uTO 1 qobaBmi cTpoky «Let’s see if this works», Tak oHO
u ecThb. PaboTaeT He uaeanbHO, Tak Kak J00aBIIseT HEMHOTO JIMIITHErO B KOHIIE, HO OIIpeaeIEéHHO
paboraet. Eciu BB cMOKeTe HAITH VTN HAIIMCATh XOPOLIIO paboTaIoIIyI0 IIPOTPaMMYy AJIsS KOHBEp-
Tarun KoKyMeHTOB Word B OGBIUHBI TEKCT, TO TAKOE pellleHIe, CKOpee BCETo, OyoeT HEBEPOSTHO
addexTuBHO. Tem He MeHee, strings moctyneH Ha GospimHCTBe Mac- n Linux-cucrem, Tak 4To
OH MOXKET OBITh XOPOIIINM IIePBBIM BApMAHTOM IJISI TOTO, UTOOBI CeIaTh IIOHOOHOe CO MHOTVIMM

OuHapHBIMI hOpMaTaMIU.

TexcroBsie ¢aiurbl B popmare OpenDocument Tot ke ITOAXOMA, KOTOPBIN MBI MCIIOIb30BAIN
st darioB MS Word (* . doc), MokeT GBITH MCITONB30BAH U IS TEKCTOBBIX (GaiyioB B popmate
OpenDocument, cosganubix 8 OpenOffice.org.

[o6aBuM creRyIomyo cTpoKy B arur . gitattributes:

*.odt diff=odt

Temeps HacTpoum GuibTp odt B .git/config:

[diff "odt"]
binary = true

textconv = /usr/local/bin/odt-to-txt

®daitnbl B popmare OpenDocument Ha caMOM [ejie SIBIISIIOTCS 3allaKOBaHHBIMI Zip OM Kara-

JloraMu ¢ MHO>kecTBOM (aittoB (comepxumoe B XML-¢dopmare, TabIuIbI CTUIIEl, M300paskeHIs
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” T.8.). MBI HanmuIeM cueHapuit JyIs U3BJIeUeHMsI COAEPKIMOT0 I BBIBOJA €T0 B BIUE OOBIYHO-
ro tekcra. Cospaiire daitn /usr/local/bin/odt-to-txt (MoxeTe cO3qaTh €ro B IIO60M JPyroM

KaTaJ'[OI‘e) CO CIIeAyIINM COOAEPKIMBbBIM:

#! /usr/bin/env perl
# CueHapuin gns KoHBepTauum OpenDocument Text (.odt) B OGbIYHBIA TEKCT.

# ABTOp: Philipp Kempgen

if (! defined($ARGV[0])) {

print STDERR "He 3apgaHo umsa dainal!\n";

print STDERR "Wcnonb3oBaHue: $0 ums ¢aina\n";
exit 1;

}

my $content = '';

open my $fh, '-|', 'unzip', '-qq', '-p', $ARGV[0], 'content.xml' or die $!;
{

local $/ = undef; # cuuTbiBaem dainn LeNMKOM

$content = <$fh>;

}

close $fh;

$_ = $content;

s/<text:span\b[A>]*>//g; # ypansem span'bl

s/<text:h\b[A>]*>/\n\n***** /g, # 3arofloBKu

s/<text:list-item\b[A>]*>\s*<text:p\b[A>]*>/\n -- /g; # 37eMeHTbl CNUCKOB
s/<text:list\b[A>]*>/\n\n/g; # cnuckm

s/<text:p\b[A>]*>/\n /g; # naparpadbl

S/<[A>]+>//09; # ypansem Bce XML-Terwu

s/\n{2,3}/\n\n/g; # ypansem noapsag uaylume nycTble CTPOKK
s/\A\n+//; # ypansiem nycTble CTPOKM B Hayane

print "\n", $_, "\n\n";

CJICJIaIZ[Te €r'o UCITIOJTHAECMBbIM

chmod +x /usr/local/bin/odt-to-txt

Teneps git diff cmoxer ckasaTh BaM, UTO M3MEHIMIIOCH B . 0dt ¢aiinax.

H3ob6parkenus Emé oqua maTepecHas rnpobieMa, KOTOPYI0 MOKHO PEIIUTh TAKIM CIIOCO00M,
910 cpaBHeHUe ¢aitioB n3obpakenuit. OnuH 13 cr1oco60B caenaTs 370 — nporuats PNG-darins
uepes ¢unbTp, n3Biekarowmit nx EXIF-unpopmario — MeTagaHHbIE, KOTOPBIE JOINCHIBAIOTCS B
GospIMHCTBO (popMaTOB U300paskeHmit. Ecm ckauaete 1 ycTaHOBUTE IIporpaMmy exiftool, To
CMO’KETe BOCIIOIB30BATHCS €10, UTOOBI M3BJIeUb 113 M300payKeHN T TEKCTOBYIO MH(OPMALINIO O Me-
TaflaHHBIX, TaK YToOb!I diff XOTH KaK-TO ITOKa3aJ BaM TEKCTOBOE IIPeACTaBJIEeHIEe IIPOM3O0LIENIINX

M3MeHEHUI:
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$ echo '*.png diff=exif' >> .gitattributes

$ git config diff.exif.textconv exiftool

Ecnu BbI 3amMeHuTE B IIpoeKkTe m3o0paskeHme u 3anyctute git diff, To momyumre uro-to

BpOJie TaKOTO:

diff --git a/image.png b/image.png
index 88839c4..4afcb7c 100644

--- a/image.png

+++ b/image.png

@@ -1,12 +1,12 @@

ExifTool Version Number 1 7.74

-File Size : 70 kB

-File Modification Date/Time ! 2009:04:17 10:12:35-07:00
+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 1 827

Bit Depth 1 8

Color Type : RGB with Alpha

Jlerko MoxHO 3aME€TUTh, UTO pa3Mep (bal?ma, a TaKJX€ BbICOTA UM ILIVMPUHA M306pa>erI/m I10-

MEHAINUCH.

7.2.2. Pa3BépThIBaHME KIIOUA

Paspa6orunku, npussikiine kK SVN min CVS, uacto xorar noxyuuts B Git’e BO3MOKHOCTD
Pa3BépTHIBaHMSI KIII0Ua B cTIIe 9TUX cucteM. OCHOBHAS IpobiieMa ¢ peanmusarmeit 9Toi QyHKIm-
oHanbHOCTH B Git’e 9TO0 TO, UTO HEJIB3s 3aIMCaTh B (aii1 MHPOPMALIII0 O KOMMIUTE II0CJIE TOTO, KaK
KOMMMT OBLTT chesaH, Tak Kak Git cHauasa cumMtaeT KOHTPOJIbHYIO cyMMy 1y daria. Hecmorps
Ha 3TO, BBI MOKETe BCTABJIATh TEKCT B (Daiiyl BO BpeMs €ro BBITPY3KM U yRAJIATH €ro Iepes fobas-
JleHreM B KOMMUT. ATprOyTh! Git’a mpeqaraior ABa BapuaHTa CIENaTh 9TO.

Bo-nepBsIx, Bol MoxeTe BHeApsaTh SHA-1-cymmy 6s106a B rioste $1d$ B paityt aBTOMAaTIUECKI.
Ecnu ycTaHOBUTD COOTBETCTBYIOLLNIL aTpMOYT IJIst OJJHOTO MJIV HECKOJIBKUX (ailyioB, TO B CIERY-
IOIIMIT pa3, KOTrJa BbI Oy[eTe BBITPY’KaTh HaHHBIE U3 3T0i BeTKH, Git OymeTr 3aMeHSTh 3TO IIOJIe

SHA-cymmoit 6:106a. O6paTtute BHMMaHMe, 4T0 910 SHA-1 He KOMMMUTa, a camMoro 6;106a.

$ echo '*.txt ident' >> .gitattributes
$ echo '$Id$' > test.txt
$ git add test.txt
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B ciemyrommit pas, Korja Bbl Oyaere BbITPY>KaTh 3TOT (aiwr, Git aBTOMaTHUeCcKy BCTABUT B

Hero SHA ero 6yo6a:

$ rm test.txt

$ git checkout -- test.txt

$ cat test.txt

$Id: 42812b7653c7b88933f8a9d6cadOcal6714b9bb3 $

OpnHaxko, TaKOJ pe3ynbTaT Majo IpuMeHuM. Eciu BBl paHblile TOIb30BAINCEH Pa3BEPTHIBAHII-
em kiroua B CVS uin Subversion, moxere 1o6aBnsath MeTKy gatbl — SHA He 0cobeHHO moseseH,
TaK KaK OH JOBOJIBHO CIIyYaeH, U K TOMY ke, Iisafs Ha ABe SHA-cyMMbl, HUKaK He OIIpefesnTh
Kakas 13 HIX HOBee.

Kak oxaspIBaercsi, MOXXHO HaIlCaTh CBOM COOCTBeHHBbIe (QIIIBTPHI, KOTOPBIe OYAYT Herarh
ITOJICTAaHOBKM B (ajuiax Ipy KOMMUTaxX ¥ BbITpy3Ke (aiinos. s 3Toro Hajno 3axaTh GIIIBTPEI
«clean» u «smudge». B ¢aitne .gitattributes MoxHO 3amaTh QUIBTP AJS ONpPERETEHHBIX Y-
TeJI M 3aTeM YCTAaHOBUTH CLIeHApIU, KOTOpbIe OyxyT o0pabaThIiBaTh (ajiisl HEIIOCPENCTBEHHO I1e-
pen BeIrpy3Koii («smudge», cM. puc. 7.2) u Ipsamo nepen KommuroM («clean», cm. puc. 7.3). Itu

(GUIBTPBI MOKHO HACTPOUTD Ha COBEpPILIEHNE a0COTIOTHO JIFOOBIX TeICTBIIIL.

Staging Area Working Directory
*.txt Filter

fileA txt e smudge e e fileA.txt'

E

fileB.txt l clean fileB. bt

fileC.rb - fileC.rb

!
1]

git checkout

Puc. 7.2: PuirbTp «smudge» BpinmoiHseTcsa npu checkout.

Staging Area Working Directory
*.txt Filter

fileA.txt smudge fileA.txt'

—t

fileB.xt —H clean b fileB.txt'

fileC.rb - fileC.rb

4
i |

git add

Puc. 7.3: ®Punprp «clean» BImonHseTCs mpu nomMemeHnn (paiaos B MHAEKC.
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B coofuieHnn nepBoHAUATBPHOIO KOMMMUTA, JOOABIAIOLIETO 3Ty (YHKIMOHAIBHOCTD, JaH
MPOCTOI IPMMeEP TOTO, KaK MOKHO IIPOITYyCTUTH BECh CBOT MCXOQHBIN Ko Ha C uepes mporpaMmmy
indent mepex xommuToMm. CrenaTh 9T0 MOXHO, 3agaB atpubyr filter B daire .gitattributes

TaK, YTOObI OH IpoIycKal daitsl * . c yepes puibTp «indent»:

ENG filter=indent

3areMm ykaxknre Git'y, uto mosmkeH menars Guubtp «indent» mpu smudge u clean:

$ git config --global filter.indent.clean indent

$ git config --global filter.indent.smudge cat

B Harrem ciydae, korga Bbl OyJeTe [enaTbh KOMMUT, COAepKaluii (aiibl, COOTBETCTBYIO-
e mabsony * . c, Git mporoHuT ux yepes mporpamMmy indent mepem KOMMUTOM, a IIOTOM Uepes
nporpamMmy cat Iepej TeM Kak BBITPY3UTbh IX Ha qucK. [Iporpamma cat, 1o cyTu, sBigeTcsa X0J0-
CTOJI — OHa BBIJAET Te jKe JaHHbIE, KOTOpble moayumia. PakTuuecku 9Ta KOMOMHAIS IPOPILIH-
TPOBBIBaeT Bce ailiibl ¢ MCXOTHBIM KomoM Ha C uepes indent mepeq TeM, Kak chejlaTh KOMMMAT.

Ewmé onuH mHTEpECHBIN IpUMep — 3TO pa3BéprhiBaHKe Kioua $Date$ B crmure RCS. Yro6er
CHIeJIaTh ero IIPaBIIIbHO, HaM IIOHAI00MTCI HeOOIIBIIION CIieHapil, KOTOPBII IPMHIIMAET Ha BXO/
M ¢ailna, orpeenser qaTy II0cIeJHero KOMMUTA B IPOEKTe U BCTABJISIET 3Ty JATY B HaL (aiir.

Bot HeGounb1roi ciieHapuit Ha Ruby, koTopblit nejaeT MMEHHO 3TO:

#! /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 meyaer 3TOT CLIeHAPMIL, 9TO IIOJIyYaeT JaTy IIOCIeJHEro KOMMUTA C [IOMOIIBIO KO-
MaHAbI git log, 3acoBhIBaeT eé BO Bce CTpokKu $Date$, koTopsle BuauT B stdin, u BBIBOAUT pe-
3yJIbTAT — TaKOe JOJDKHO OBITh HECTIOXKHO peann30BaTh Ha J000M yooOHOM BaM s3bIke. [laBariTe
Ha30BEéM 3TOT (ain expand_date u momectuM B nyTh. Teneps B Git’e HeoOXOAMMO HACTPOUTH
¢uisTp (Ha30BEM ero dater) u ykasaTh, UTO HaJ0 UCIOIH30BaTh GUIBTp expand_date mpu BbI-
nonHeHny smudge Bo BpeMs BBITPpY3KH (aitiioB. Bocmonsayemces perynspHbIM BoipaxkeHueM Perl,

uT00BI YOpaTh M3MEHEHN IPU KOMMMUTE:

$ git config filter.dater.smudge expand_date

$ git config filter.dater.clean 'perl -pe "s/\\\$Date[A\\\$]*\\\$/\\\$Date\\\$/"'

1ot pparmeHT koxa Ha Perl’e Beipesaer Bcé, uTo HaxXomuT B cTpoKe $Date$ Tak, uToOBI Bep-
HYTb BCEé B HauaJbHOE COCTOsIHME. Teleph, KOrAa Hall (GUIbTP TOTOB, MOXKETE IIPOTECTUPOBATH
ero, co3mas (aity ¢ k1oyoM $Date$ u ycraHOBMB g 9Toro (arina Git-aTpubyT, KOTOpPHII 3a1eli-

CTBYET OJIA HETO HOBBIN q)MJII)TpZ
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$ echo '# $Date$' > date_test.txt

$ echo 'date*.txt filter=dater' >> .gitattributes

Ecnu Ml ceituac qo6aBuM 3T M3MeHEeHNsI B KOMMUT 1 CHOBa BBITPY3UM ¢aill, TO MBI YBI-

JAVIM, UTO KJIOUEBOE CJIOBO OBLIIO 3aMEHEHO IIpaBMJIBHO:

$ git add date_test.txt .gitattributes

$ git commit -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%

Kax Buanre, Takas TeXHMKA MOKeET OBITH BECbMa MOIITHOI Uit HACTPOJIKM IIPOEKTA IO CBOM
HYyX1bI. Ho BBI JOJDKHBI OBITH OCTOPOKHBI, 160 ¢aitn .gitattributes BbI qo6aBUTE B KOMMMUT
u Gymere ero pacIpocTpaHATh BMECTe C IIPOEKTOM, a ApaiiBep (B HawreMm ciyuae dater) — Her.
Tax uTo He Be3ne oHO Gymer paborars. Korma 6ymere mpoeKrupoBars CBOM (QIUIBTPHI, IIOCTApaii-
TECh CHEJIATh TaK, UTOOBI PV BO3HUKHOBEHMM B HUX OIIMOKM IIPOEKT He IepecTaBayl paboTaTh

IIpaBMIIBHO.

7.2.3. IKCIOPT PEemO3UTOPUA

Emré arpubyTs! B Git’e 103BOJISIOT AesaTh HEKOTOpPbIE MHTEPECHbIE BEILM IIPU SKCIIOPTUPO-

BaHMY apXMBa C IIPOEKTOM.

export-ignore

Bor moskere monpocuts Git He 9KCIIOPTUPOBATH OIIpeeIéHHbIe (ANl M KaTAJIOTH IIPU CO-
3maHuM apxuBa. Eciu y Bac ecTh mmopgkaranor min ¢aity, KOTOpBII BBI He jKeJlaeTe BKIIOYATh B
apxuB, HO XOTHUTe, UTOOBI B IIpOeKTe OH OBLI, MOXKETe yCTAHOBUTH I TAKOro (aitja aTpubyT
export-ignore.

Hanpumep, ckakem, y Bac B mogkaTaiore test/ MMeITCs HEKOTOPBIE TeCTOBbIE (AVLIbL, I
HeT HIKAKOr'0 CMBICJIAa JOOABISATH MX B TapOOJI P 3KCIIOpTe mmpoekra. Torma mo6aBuM cienyio-

II[yI0 CTPOKY B ¢paiti ¢ Git-arpubyramm:

test/ export-ignore

Temneps, eciyt BeI 3aIyCcTUTe git archive, uTo6bl co3marh Tap6OII C IPOEKTOM, 3TOT KaTaJIor

B apXIB BKJIIOUEH He Oymer.

export-subst

Emé omHa Belb, KOTOPYIO MOXHO CHeNATh C apXMBaMU, — 9TO CHAEIATh KaKy-HUOYIb

IIPOCTYI0 IIOACTAHOBKY KIIIOUeBBIX cioB. Git mo3Bossger no6aBuUTh B 106071 daiyl CTPOKY BUAA
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$Format :$ ¢ 1r00bIMY KomaMu (opMaTHpPOBaHNS, JOCTYIIHBIMIU B - -pretty=format (MHOTMIE 13
3TMX KOZOB MBI paccMaTpuBanu B IaBe 2). Hanpumep, eciu BaM 3ax0Tes10Ch TOOABUTH B IIPOEKT
darn ¢ uMeHeM LAST_COMMIT, B KOTOpBIII IIpM 3amycke git archive OygeT aBToMaTMdecKn
IOMeIIaThCd AaTa IOCJeJHero KOMMITA, TO Takoil (ajl BBl MOXKeTe CHeJaTh CJIeNYIOLINM

obpasom:

$ 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'

ITocye 3amycka git archive aror ¢aiin y Bac B apxuBe OyqeT MMeTb COAEPKUMOe CIIeAyI0-

IIero Bmaa:

$ cat LAST_COMMIT
Last commit date: $Format:Tue Apr 21 08:38:48 2009 -0700%

7.2.4. CtpaTeruu cImaHus

ATpubyrst Git’a MOryT Takxe OBITH MCIIOIB30BAHbI I TOTO, UTOOBI Iompocuth Git MCIIoih-
30BaTh APYIUe CTPATETUNU CIUAHNA I ONIpeIeIEHHBIX (aitoB B mpoekte. OnHa OueHs Io1e3Has
BO3MOKHOCTb — 9TO cKa3aTh Git’y, YTOOBI OH He MBITAJICI CIINTh HEKOTOpbIe (ariyIbl, eCaIu I HIX
€CTh KOH(JIUKT, a IPOCTO BBIOPAJ BAIll BAPUAHT, IIPEATIOUTS €r0 Uy>KOMY.

9To MOJIe3HO B TOM CiIydae, ecjii BeTKa B BallleM IIpoeKTe pa3olach C MCXOMHOM, HO BaM
BCE JKe XOTeJIOCh ObI MMeTh BO3MOKHOCTb CIIUTh M3MEHEHNUs U3 Heé 06paTHO, IIPOUTHOPUPOBAB
HekoTopble daribl. CkaxkeM, y Bac ecTb ¢aril ¢ HacTpoiikaMmu 6a3bl JaHHBIX, KOTOPbI Ha3bIBAETCS
database.xml, 1 B AByX BeTKax OH pa3HBIIL, ¥ BBl XOTITE BIUTh APYTYIO CBOIO BETKY, He Tporast ¢aii

C HacTpoitKaMu 0a3bl JaHHBIX. 3amaiiTe aTpubyT cieqyoIuM obpasom:

database.xml merge=ours

[Ipyu BAMBaHMM OPYTOI BETKM, BMECTO KOH(IMKTOB cimsHug mid daitna database.xml, Bb

YBUAUTE CIeAyIolee:

$ git merge topic
Auto-merging database.xml

Merge made by recursive.

B manHOM ciryuae database.xml ocrasicst B ToM BapuaHTe, B KAKOM U GBI M3HAUATBHO.
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7.3. IlepexBaTunku B Git

Kax 1 Bo MHOIMX ApYIuX cucTeMax KOHTpoJst Bepcuit, B Git’e ecTh BO3MOKHOCTD 3aITyCKaTh
coOCTBEHHBIE CIIeHapU B T€ MOMEHTBI, KOTa IIPOMCXOIT HEeKOTOpbIe BayKHbIe feiicTBus. Cylile-
CTBYIOT AB€ IPYIIIBI TOKOOHBIX epexBaTunkoB (hook): Ha CTOpOHe KiIMeHTa U Ha CTOPOHE CepBe-
pa. IlepexBaTumMKy Ha CTOpOHE KJIMeHTa IpeAHa3sHauUeHbl N9 KIMEeHTCKMX ollepalmii, TaKIMX Kak
co3JaHe KOMMUTA 1 causgHue. [lepexBaTumky Ha CTOPOHE cepBepa HY>KHBI [JI CEpBEPHBIX OIle-
paLuit, TaKMX Kak IpuEM OTIIpaBIeHHBIX KOMMUTOB. [lepexBaTumky MOTyT ObITh MCIIOJIb30BAHbI

JJId BBIITOJTHEHM CaMBIX PAa3JINMYHBIX 3a7aY. (0] HEKOTOPBIX M3 TaKMX 3aday MbI U1 IIOTOBOPUM.

7.3.1. YcraHOBKa nmepexBaTumMKa

Bce nepexBatumky xpausarcsa B mogkartanore hooks B Git-katanore. B GonbIunHCTBE TIPO€EK-
TOB 3T0 .git/hooks. ITo ymosuanuio Git 3amoyIHsIeT 3TOT KaTaJoT Kyuell IIpMMepoB ClieHap1eB,
MHOTM€ 13 KOTOPBIX TI0JIe3HbI CaMI 110 cebe, HO KpOMe TOTO B HUX 3aJ0KyMeHTIPOBAHBI BXOJHBIE
3HAUEHNd I KaKIOTO U3 cClieHapueB. Bce 3Tu mprMepsl ABIFIOTCA CLeHAPUAMU I KOMaH/IHO
obonouky ¢ BKpareHnsmu Perl’a, Ho Boobiie-To OygeT paboTaTs 100011 MCIIOTHAEMBI ClIeHa-
pMit ¢ IpaBMIBHBIM MIMEHEM — BBI MOJKeTe ImcaTh nx Ha Ruby win Python miun Ha uém-to ermé,
uTo BaM HpaButcs. B Bepcusax Git’a crapitre 1.6 9T aiiyibl ¢ mpuMepaMy IePeXBaTUNMKOB OKaH-
4MBaIOTCSA Ha .sample; BaM Haxo nx nepeuMmeHosars. st Bepcuit Git’a MeHbIie yeM 1.6 daitisl ¢
IIpUMepaMy MMeIOT IIpaBIIIbHbIE MeHa, HO He VIMEIOT IIPaB Ha MCIIOJIHEeHNE.

Yro0b! aKTMBUPOBATH CLIEHAPUII-IIepeXBaTUNK, oIokuTe daiul B moakaraior hooks B Git-
KaTaJyore, qajite eMy IpaBIIbHOE UMs U IpaBa Ha ucroiaHeHnue. C 9Toro MoMeHTa OH OymeT BbI-

3pIBaThCsl. OCHOBHBIE MMEHA II€PpEXBATUNKOB MbI cerryac paccCMOTpUM.

7.3.2. IlepexBaTUlKM Ha CTOPOHE KJIMEHTAa

Cy1ecTByeT MHOKECTBO II€PEXBATUMKOB, pabOTAIOIINX Ha CTOPOHE KIIMeHTa. B aToM pasze-
Jle OHI ITOleJIeHbI Ha IepexXBaTuMKI, UCIIOJIb3yeMble Ipyu paboTe HaL KOMMUTAMIU, CLIEHApPUIL,
JCII0JIb3YeMbIe B Ipoliecce paboThI € 3IEKTPOHHBIMI IINCHMaMI, I BCe OCTaJIbHbIE, paboTarolye

Ha CTOpOHE KJIMIE€HTA.

HepeXBaT‘II/IKI/I IS paGOTbI ¢ KOMMUTaMMN

IlepBble yeThIpe IlepexBaTUMKa OTHOCATCA K IIPOIEcCy co3maHmsA KoMmura. [lepexBaTumk
pre-commit 3amyckaeTcd IIepBbIM, €I OO0 TOr0, KaK Bbl Ha6epéTe coob1eHne komMmura. Ero uc-
TIOJIB3YIOT JJIs IIPOBEPKY CHIIMKA COCTOSTHUS IIepe/t TeM, KaK CAeJIaTh KOMMIT, UTOOBI IIPOBEPIUTS,
He 3a0bLIN 1M BBI UTO-HUOY b, YTOOBI YO UTHCS, UTO BbI 3aIyCTIUIIN TECTHI, MJIM IIPOBEPUTH B KO-
Ie elré uTo-HuOyab, YTO BaM HY>KHO. 3aBeplileHNe IepexBaTulKa ¢ HEHYJIEeBbIM KOIOM IIpephl-
BaeT co3HaHue KOMMUTA, XOTS BbI MOKeTe 00ONTH 3TO C IIOMOIIbI0 git commit --no-verify.
MoskHO, HaIpuMep, IPOBEPUTD CTUIIH KOAMPOBaHMA (3a1rycKaTs lint win yTo-HuOy b aHAIOTIY-
HOe), IIPOBEPUTDH HaINUMe MPOOEIHHBIX CMBOJIOB B KOHIIE CTPOK (IlepeXBaTUMK II0 YMOJIUAHWIO
3aHMMAaeTCsl MMEHHO 3TIM) UJIN IIPOBEPUTDh HaIMuye HeoOXOMMMOI JOKYMEHTAIMN NI HOBBIX
METOIOB.

IlepexBaTuuk prepare-commit-msg 3amyckaercs K0 IOSBIEHUSI pefaKTopa ¢ COOOIeHIeM
KOMMMTA, HO IIOCJIE CO3AaHMsI COODIIeHNMs 110 yMoruaHmioo. OH ITO3BOJIET OTPENAKTUPOBATD CO-

O6HIeHI/Ie II0 YMOJIYaHUIO IIEPEN TEM, KaK aBTOP KOMMIITA €TI0 YBUUT. ¥ aroro II€pexBaTumKa €CTh
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HECKOJIBKO OITLVIAL: Iy Th K (ailily, B KOTOPOM ceifuac XpaHUTCs COOOII[eHIie KOMMMNTA, TUII KOMMU-
ta u SHA-1 komMmurTa (ecim B KOMMUT BHOCUTCS IIpaBKa € IIOMOIIBI0 git commit --amend). Kak
MpaBUJIO, JAHHBII IIepeXBaTUMK He MPeNCTaBIIgeT II0Ib3bI A OOBIUHBIX KOMMITOB; OH CKOpee
XOPOIII [JIsi KOMMMTOB C aBTOT€HEPIPYEMBIMI COOOIIEHNIMI, TAKMMM KaK I11a0JI0HHbIe cooO1Ie-
HMSI KOMMUTOB, KOMMUTBHI-CIVUSHIS, VIDIOTHEHHbIe KOMMUTHI (squashed commits) 1 KoMMMTEI
¢ ucnpasienusamn (amended commits). [TaHHBIN ITepeXBATUMK MOYXHO MCIIOJIB30BATh B CBSI3KE C
11aGJI0HOM 711 KOMMMTA, UTOOBI IIPOrPaMMHO H00aBJISATh B HET0 MH(POPMALIIIO.

IlepexBaTumk commit-msg NpuHMMAET OAMH IIapaMeTp, M CHOBa 3TO IYyThb K BPEMEHHOMY
daiiry, cogepskallieMy TeKyliee coobieHne kommuTa. Korma cuenapmit 3aBepiiiaeTcs ¢ HeHyIe-
BBIM KofoM, Git IIpeprIBaeT IIporecc Co3JaHusa KOMMUTA. Tak YTO MOXKHO UCIIOIb30BaTh €ro I
MPOBEPKIU COCTOSHMS IPOEKTA VUM COOOLIeHNIT KOMMUTa IIepel TeM, KaK ero ogooputs. B mo-
cJleHeM pasfieJie IJIaBbl s IPOJEeMOHCTPUPYIO, KaK MCIIONIb30BaTh JaHHBII II€PEXBATUMK, UTOOBI
IIPOBEPUTH, UTO COOOLIIEHIE KOMMITA COOTBETCTBYET TPeOyeMOMY I1a0JIOHY.

ITocne Toro, Kak Bech IPOILIECC CO3TaHMA KOMMMUTA 3aBEpPIUEH, 3aIIyCKaeTCd IepeXBaTUMK
post-commit. OH He MpMHMMAaeT HMKAKUX IIapaMeTPOB, HO BBI C JETKOCTBIO MOKETe ITOJIYIUTh
ToCcJIeJHUIT KOMMMUT, BBIONHYB git log -1 HEAD. Kak mpaBmito, 3TOT cLieHapuMil MCIIOIb3YyeTCs
IUIg YBEJOMJIEHMII VJIN UETO-TO B 3TOM POJE.

CreHapuy Ha CTOpPOHE KJIMEHTa, IIpeJHa3HaueHHbIe IS 3aIlyCKa BO BpeMs pabOoThI HaJ KOM-
MMTaM¥M, MOTYT GBITH MCIIOIb30BAHBI IIPM OCYILIECTBICHIY IPAKTIUECKI JII060T0 THIIA pabouero
npolfecca. MIx 4acTo MCIONB3YIOT, UTOOBI 00eCIIeUnTh COOMI0eHIe OIpeeI€HHBIX CTAaHAAPTOB,
XOTS BaYKHO OTMETUTD, UTO JaHHBIE CLleHApUI He IepeJaloTcsa Ipy KIOHMpOBaHUN. Bbl MokeTe
IIPUHYINUTD K COOJIIOEHNIO IPaBIJI Ha CTOPOHE cepBepa, OTBepras IIpUCIaHHbIe KOMMIUTBHI, €CIIN
OHII HE ITOUMHAIOTCI HEKOTOPBIM IIpaBUJIaM, HO MCIIOJIb30BaHNE JAaHHBIX CLIEHAPMEB Ha KIIMEHT-
CKOJT CTOpOHE IIOJIHOCTHIO 3aBUCHUT TOJIBKO OT paspaborumka. tak, 3Ty ClieHapuy pU3BaHbI I10-
MOUb paspaboTumKam, 1 3T0 00sI3aHHOCTH Pa3pabOTUMKOB YCTAHOBUTD M CONIPOBOXKIATh MX, XOTS

pa3paboTUMKM 1 MUMEIOT BO3MO)XHOCTD B JII000J MOMEHT IIOAMEHNUTH UX VI MOXM(PUIIIPOBATS.

ITepexBaTumku AJIst paboTHI ¢ e-mail

st pabounx mporeccoB, OCHOBAHHBIX Ha 9JIEKTPOHHOI ITOUTE, €CTh TPY CIEIATbHBIX KIIN-
€HTCKUX IlepexBaTulKa. Bce OHI BBI3BIBAIOTCA KOMaHION git am, Tak 4UTO, eciy BBl He II0JIb3Yy-
eTech 3TOJ KOMaHIOI B IIPOIiecce CBOEI paboThI, TO MOKETe CMEJIO IIEPEXOUTH K CIIEAYIOLEMY
pasmeny. Ecu BbI IpMHMMaeTe AT, OTIIPABIEHHBIE 110 e-mail 1 IOJrOTOBIEHHBIE C IIOMOIIBI0
git format-patch, To HeKOTOpbIe 13 HIX MOTYT OKa3aTbCs IJI BaC IOJIE3HBIMIL.

IlepBrIil 3amyckaeMblil IepexBaTuUMK — 3T0 applypatch-msg. OH nmpuHUMaeT OOMH apry-
MEHT — MMsI BpeMeHHOro Qarira, ComepsKallero npemjaraemoe cooburenne kommuta. Git mpe-
phIBaeT HaJIOXKEHMeE [1aTua, eIV CIIEHAPUII 3aBEPIIAETCS C HEHYJIEBBIM KOIOM. DTO MOKET ObITH
JICIIOJIB30BAHO IS TOTO, UTOOBI yOEAUTHCS, UTO COOOIeHIIe KOMMMTA IIPABUIBHO 0T(GopMaTIPO-
BaHO JUIM, YTOOBI HOPMAJIM30BaTh COOOIIIEHNE, OTPEJAKTIPOBAB €ro Ha MecTe M3 CLeHapsL.

Crnenytonuii nepexBaT4lMK, 3allyCKaeMblil BO BpeMs HaJOKeHUS IaTdell ¢ MOMOIIBI0 git
am — aro pre-applypatch. ¥ Hero HeT apryMeHTOB, I OH 3aITyCKaeTCs II0CJIe TOTo, KaK IIaTd Ha-
JIOKEH, TI03TOMY €r0 MOYXHO JICIIONIb30BaTh JJId IIPOBEPKM CHMMKA COCTOSHMNA IIepe]] CO3qaHNeM
KOMMUTa. MOXHO 3aITyCTUTB TECTHI MJIM KaK-TO eIllé IIPOBepUTh pabouee IepeBo ¢ IIOMOIIIBIO 9TO-
ro cieHapus. Eciii yero-To He XBaTaeT, WU TeCTHI He IIPOJIIeHbl, BBIXOM C HEHYJIEBBIM KOJIOM TaK
JKe 3aBeplllaeT ClieHapuit git am Ge3 mpuMeHeHMs maTya.

ITocnemHMII TepexBaTUNK, 3aIlyCKaeMbIil BO BpeMs paboTel git am — aro post-applypatch.
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Ero mo:xHO Mcnonbn30BaTh JUJI YBEJOMJIEHMA TPYIIIIBI MIJIVT aBTOpa I1aTda O TOM, UTO BbI €TI0 IIpU-

MEHIUIN. ITUM CLl€eHapMeM IIPpOIECC HAJIOKEHMS ITaTua OCTAHOBUTD YK€ HEJIb34.

JIpyrue KImeHTCKIE epexXBaTUmKu

ITepexBaTuuk pre-rebase samyckaercs epes epeMeleHueM 4ero-1u6o, 1 MoXXeT OCTaHO-
BUTB IIpOIIeCC IlepeMeleHN, eCJIM 3aBEPIINUTCS C HEHYJIeBbIM KOJOM. ITOT IlepexXBaTUMK MOKHO
JICII0JIb30BATh, YUTOOBI 3aIIPETUTH ITepeMeILle e JII00bIX y)Ke OTIIPaBIeHHbIX KOMMUTOB. [Ipumep
IepexBaTyyKa pre-rebase, ycraHaBnuBaeMslit Git’ oM, 3T0 U [eJlaeT, XOTs OH IIPeIIoJIaraeT, YTo
BETKA, B KOTOPOIT BBI IIyOJIMKyeTe CBOM U3MeHeHMs, Ha3bIBaeTcs next. Bam, ckopee Bcero, Hy»KHO
Oymer 3aMEHMUTD 9TO MM Ha MMsI CBOEI ITyOIMUHOI CTabMIIBHOI BETKI.

ITocye ycmenrHoro BeINOJIHEHNS KOMaHAbI git checkout, 3amyckaeTcsd nepexBaTumK post -
checkout. Ero Mo>XKHO MCIIOJIB30BaTh IS TOTO, YTOOBI IPAaBUJIBHO HACTPOUTH PaboUMil KATalIor
I cBoell MpoeKTHoM cpensl. Ilox aTuM MokeT moapasyMeBaThcs, HallpUMep, IlepeMellieHIe B
KaTtajor 6oibINX OMHAPHBIX (aliIoB, KOTOPbIE BaM He XOUeTCs BKIIIOUATH 10/ BEPCUOHHBIN KOH-
TpOJIb, aBTOMATNUECKOE reHepIpOBaHNe JOKYMEHTAIUN MJIU UTO-TO eIl€ B TAKOM JKe AyXe.

W nmakoHels, IepexBaT4YMK POSt -merge 3allycKaeTcs II0CJIe YCIIEIITHOIO BBIITOTHEeHN KOMaH-
IbI merge. Ero Mo>xHO 1CIIOIB30BaTh [JI1 BOCCTAHOBJIEHMS B pabodyeM [epeBe NJaHHBIX, KOTOphIE
Git He MOXeT OTCIIENNUTh, TAKUX KaK MHGOpMAIMs O IpaBaX. ITOT MEPEXBATUMK MOXKET TaKKe
MPOBEPUTH HAIMYME BHELIHMX I10 OTHOILIEHNIO K KOHTposimpyemsiM Git'om ¢aitsioB, koTopsle

BaM HY>KHO CKOIIMPOBAaTh B KaTaJIOT IpU N3MeHEHMIX paboyero mepesa.

7.3.3. IlepexBaTunKN Ha CTOPOHE cepBepa

B JOIIOJITHEHMIE K II€pEXBATUNIKaM Ha CTOPOHE KIIMIE€HTa BbI KaK CUCTEeMHBIN AAMVHICTPATOP
MOKETE 3aIIeI7ICTBOBaTB I1apy Ba’XHBIX II€EPEXBATUVMIKOB Ha CTOPOHE CEpBEpa, 4TOOBI HaBA3aTh B
CBOEM IIPOEKTE IIpaBUJjIa IIPAKTIIUECKNI J11060T0 BUOa. Skt CI€HapnM BBIIIOJIHAIOTCA OO0 I ITIOCTIE
OTIIPpABKIN NAaHHBIX HA CEPBEP. Pre-HepeXBaT‘{I/IKI/I MOTYT OBITH B JII000€ BpeMsI 3aBEPIICHBI C HEHY-
JIEBBIM KOIOOM, UTOOBI OTKJIIOHUTH IIpNCIaHHbIE TaHHBIE, a TAK)KE BbIBECTU KIVMEHTY 06paTHO Co-
O6HICHI/I€ 00 ommbke. Bl Moxere YCTaHOBUTDH HACTOJIBKO CJIOJKHBIE IIpaBIJIa anéMa JaHHBbIX,

HACKOJIBKO 3aXOTUTE.

pre-receive u post-receive

ITepBslit crieHapuii, KOTOPBII BBIIOJIHIETCS Py 06paboTKe OTIPaBIEHHbIX KIMEHTOM HdaH-
HBIX, — 9T0 pre-receive. OH npuHuMaeT Ha BXOX U3 stdin CIMCOK OTIIPABIEHHBIX CCHLIOK; €CIII
OH 3aBepIlIaeTcs C HEHYJIEBBIM KOJOM, HU OfHA 13 HUX He OymeT IpUHITA. DTOT IIepeXBaTUMK
MOJKHO JICIIOJIb30BaTh, YTOOBI, HAIIPUMEP, YOeXUTECS, UTO HY OfHA 13 OOHOBIEHHBIX CCHIIOK He
BBIIIOJIHSIET HUUET0 KPOMe ITePEMOTKIY, YN, YTOOBI yOe UTHCS, UTO II0JIb30BATENb, 3aITy CTUBIIINIT
git push, mMeer mmpaBa Ha co3gaHue, yIaJeHNe YN U3MEHEHMeE IS BeeX (ariioB, MORM(pULM-
pyembix sTum push’em.

I[TepexBaTunk post - receive samyckaercs Iocje TOro, Kak BeCh IIPOIECC 3aBEPIINIICS, U MO-
JKeT OBbITh MCIOJIB30BaH I OOHOBIEHMUS APYTMX CEPBUCOB MM YBELOMJIEHNS II0JIH30BATEIEI.
Ou nmonyuaer Ha Bxox u3 stdin Te >ke maHHBIE, UTO U IepexBaT4uK pre-receive. [lpumepamnu
JICIIOJIB30BAHMS MOTYT OBITh: OTIIPABKA IIVICEM B PACCBHUIKY, YBELOMIIEHNE CEPBEPA HEIIPEPBIBHOI
MHTerpanuu i o0HoBIeHMe KapTouku (ticket) B crcTeme oTCIeKMBaHMS OLINOOK — BBl MOKETE

JAaKe aHJIN3NPOBATh COO6LHCHMH KOMMITOB, UTOOBI BBIACHUTD, HYKHO JIVI OTKPBITh, ISMEHUTDH
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VN 3aKPBITh KaKMe-TO KapTOUKM. DTOT CLieHApUIl He CMOXET OCTAHOBUTH IIpoLiecc IpuéMa JaH-
HBIX, HO KJIUEHT He OyeT OTKIOUEH [0 TeX 0P, ITOKa IPOIECC He 3aBEPIINTCS; TaK YTO OyabTe

OCTOPOIKHBI, €CIINT XOTUTE CAEJIATh UTO-TO, UTO MOJKET 3aHATh MHOTO BpEMEHI.

update

Cuenapuit update oueHb IIOXOXK Ha CLIEHapHil pre-receive, 3a MCKIOYEHNEM TOTO, UTO
OH BBIMOJIHAETCS JJIS KaXXI0J BETKY, KOTOPYIO OTIIPaBUTENb JAHHBIX IIbITAETCS OOHOBUTH. Ecin
OTIIPaBUTEND MIBITAETCS OGHOBNUTH HECKOJIBKO BETOK, TO Pre-receive BBIOJHUTCSA TOIBKO ONUH
pas, B TO BpeMs Kak update BBIIOJIHUTCA 10 pasy A KaKmoil o0HoBisieMoit BeTku. CiieHapmit
He CUMThIBaeT IapaMerpsl u3 stdin, a mpUHMMaeT Ha BXOX TPU apryMeHTa: MMs CChUIKY (BETKI),
SHA-1, Ha KOTOPYIO CCBUIKA yKasbIBasa A0 3amycka push, u Tor SHA-1, KOTOpPBIiT 10JIB30BaTeNb
IBITaeTCA OTIpaBMUTh. Ecoiyu cenapmii update 3aBepIInTcs ¢ HEHYJIEBBIM KOHOM, TO TOJIBKO OHA

CChLIKA OyeT OTKJIOHEHA, OCTAJIbHbIE CCHUIKY BCE €I1lé CMOTYT ObITh OGHOBIIEHBL.

7.4. IlpuMep HaBA3BIBAaHUSA IMOJIUTUKU ¢ ToMoIIbIo Git

B arom paspesie MbI MCIIONIB3yeM paHee MOJIyUeHHbIe 3HaHM 1JIs1 opranusanun B Git’e tako-
ro pabouero porecca, KOTOPBII IPOBEPSIET COOOIIEHNSI KOMMUTOB Ha COOTBETCTBYIE 3a{TaHHOMY
¢dopmaty, 13 OOHOBJIEHNIT pa3pellaeT TOIbKO IIEPEMOTKI ¥ II03BOJISIET TOJNBKO OIPEesIEHHBIM
II0JIH30BATENIIM U3MEHATH OIpefesIéHHBIe IIOAKATAJIOTY BHYTPHU IpoeKkTa. MBI co3mamuM KiM-
€HTCKIE CLIeHapUI, KOTOpbIe IIOMOTYT paspaboTymkaM y3HaTh, Oyner au nx push oTKIOHEH, U
CepBepHBIE ClieHapuIL, KOTOpble OyAyT HEeICTBUTENBHO BBIHYKAATDh CJI€OBATh yCTAHOBIEHHBIM
IIpaBUJIAM.

Jnst Mx HaIMCaHMA S MCII0JIb30Basl Ruby, 1 MOTOMY UTO 9TO MOII JIFOGMMBIIL S3BIK CLIEHAPUIEB,
J IIOTOMY UTO 113 BCEX SI3BIKOB CLieHapeB OH OOJIbIIIe BCETO ITOX0XK Ha IICEBIOKOM; TAKMM 00pa3oM,
KO oJDKeH OBbITh BaM IIOHATEH B OOIIMX uepTax, faXke eCyM BBl He Iosb3yerech Ruby. OmgHako
700011 SI3BIK CTOANTCS. Bee mpuMeps! mepexBaTumMKOB, paclpocTpaHseMble BMecre ¢ Git'om, Ha-
nucaubl 160 Ha Perl, mu6o na Bash, Tak uro BBl cMOKeTe MPOCMOTPETH HOCTATOUHO IPUMEPOB

II€EPEXBATUNMKOB Ha 3TUX A3bIKAX, 3aIJIIHYB B IIPIIMEPDI.

7.4.1. IlepexBaTulNK Ha CTOPOHE cepBepa

Best pabora mus cepBepa Gymer ocyiecTBiIsAThCI B (paire update u3 xaranora hooks. Paiin
update saIryckaeTcs II0 pa3y I KaKOOJ OTIIPABIIEHHOJ BETKI I IIPUMHMMAaET Ha BXOJ CCBLIKY,
B KOTOPYIO CH€JIaHO OTIIpaBJIeHNE, CTAPYI0 BEPCUIO, Ha KOTOPOJ BeTKa HAXOAUJIAch PaHBIIE, I
HOBYIO IIPMCIaHHYI0 Bepcuio. Kpome Toro, Bam GymeT KOCTYITHO MM I10JIb30BATeNs, IPICIIaBIIIe-
ro faHHbIe, ecay push 6pwur BermosHeH 110 SSH. Eciy BbI ITO3BOJIMIIN IOKIIIOUATHCS BCEM ITOX
OJHUIM IIOJIb30BaTeseM (Halpumep, «git») ¢ ayreHTHdMKaIMell 10 OTKPBITOMY KIIIOUY, TO BaM
MOJKeT IIOHaJ{OOUTHCS CO3AATH IJIA ITOTO IOIb30BaTeNsS 00EPTKY KOMaHIHOI 000JI0UKM, KOTOpas
Ha OCHOBE OTKPBITOTO KJIIoua OymeT OIpedeisaTh, KaKoil II0JIb30BaTeIb OCYLIECTBIUII IIOAKIIOUe-
HIe, U 3aIUCBIBATh 3TOTO II0JIb30BaTeNs B KaKOM-HIOYOh IlepeMeHHOI OKpyskeHus. TyT g 6yny
IIpeIoJaraTh, UYTO MM IOAKIIOUMBIIETOCs II0JIb30BaTeNI HAXOAUTCA B IIEPEMEHHO OKPY KEeHNS

$USER, Tak uTO HauHEM Halll CLieHapuit co cbopa Bcell HeoOX0AMMOT MHpOopMAaIL:
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#!/usr/bin/env ruby

$refname = ARGV[O]
$oldrev = ARGV[1]
$newrev = ARGV[2]
$user = ENV['USER']

puts "Enforcing Policies... \n(#{$refname}) (#{$oldrev[0,6]}) (#{$newrev[0,6]})"

Ha, 7 ucnons3yio rmobanbHele MepeMeHHbIe. He cyauTe cTporo — B TakoM BuJe TONydaeTcs

HarJggHee.

YcraHoBKa oco6oro ¢popmara cooOIIEHIIT KOMMUTOB

IlepBas Hamra 3ajaya — 9TO 3aCTaBUTH BCe COOOIIIEHNST KOMMUTOB 00513aTeJIBHO IIPUAEPKIA-
BaThCs oIpefetéHHoro ¢popmara. IIpocto uTo6bI OBLIO UeM 3aHATHCS, IPEATIONIOKIM, UTO KaXKI0€e
coo011IeHe JOJDKHO COREPKaTh CTPOKY BuAa «ref: 1234», Tak Kak MBI XOTMM, YTOOBI Ka>KbIIT KOM-
MuT OBLI CBSI3aH C HEKOTOPBIM 3JIEMEHTOM B HAIIIell cucreMe ¢ Kaproukamu. Ham Heobxommmo
IIPOCMOTpPETH BCE IIPUCIaHHbIe KOMMUTHI, BBIICHUTH, €CTh JIM TaKas CTPOKa B COOOLIEHMM KOM-
MMUTA, U, ECJIV CTPOKA OTCYTCTBYET B KAKOM-JIMOO0 13 3TUX KOMMUTOB, TO 3aBEPIINTE CLIEHAPUIL C

HEHYJIEBBIM KOJIOM, UTOOBI pPUSh ObLT OTKIOHEH.

Crncox 3HaueHnit SHA-1 1y1s BceX MPUCIAaHHBIX KOMMUTOB MOKHO IIOJTYyUNTD, B39B 3Haue-
Hus $newrev n $oldrev u mepenas ux ciykeOHOV KomaH#ae git rev-list. ITo cyru, 3aro Ko-
MaHza git log, HO IO YMOJIYaHMIO OHA BBHIBOAUT ToJbKO SHA-1 3HaueHns m Gosblile HUUETO.
Takum 06pa3oM, UTOOBI MONYUUTH crncok SHA [y Bcex KOMMMTOB, CIETaHHBIX MEKAY OJHIM

SHA xoMMMTa 1 APYTUM, JOCTAaTOYHO BBIIIOJTHUTH CIeTyIollee:

$ git rev-list 538c33..d14fc7

d14fc7c847ab946ec39590d87783c69b031bdfb7
9f585da4401b0a3999e84113824d15245¢c13f0be
234071albe950e2a8d078e6141f5cd20cle61ad3
dfa04c9ef3d5197182f13fb5b9b1fb7717d2222a
17716ecOf1ff5c77eff40b7fe912f9f6cfdeed75

MO’KHO B34Th 9TOT BBIBOJ, IIpoitTu B uukie 1o SHA-xemam Bcex sTUX KOMMUTOB, Oepsi UX
COOOILIEHNSI U IIPOBEPSIS C ITOMOIIBIO PETYIIIPHOTO BBIPAsKEH NS, COBITAAET JIU COOOIIeHNE C 111a0-
JIOHOM.

Ham HY)XKHO BBISICHUTH, KaK U3 BCEX ITUX KOMMUTOB IIOJIYUUTH UX COOOIEHNS, I TOTO,
4TOOBI MIX IPOTECTUPOBATE. YTOOBI TONYyUNTH JaHHBIE KOMMITA B CHIPOM BIZi€, MO’KHO BOCITOJIb-
30BaThCS €I OQHOI CIIyKeOHOT KOMaHIOA, KoTopas HasbIBaeTca git cat-file. MblI paccmoT-
pUM Bce 3TH CIIy>KeGHbIe KOMaHAbI 0oJiee MOAPOOHO B IJIaBe 9, HO IIOKA UTO, BOT, UTO 9Ta KOMaHIa

HaM BblJajia:
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$ git cat-file commit ca82a6

tree cfda3bf379e4f8dba8717dee55aab78aef7f4daf

parent 085bb3bch608e1e8451d4b2432f8eche6306e7e7

author Scott Chacon <schacon@gmail.com> 1205815931 -0700
committer Scott Chacon <schacon@gmail.com> 1240030591 -0700

changed the version number

IIpocToii crroco6 MoIy4YnTh COOOIeHe KOMMMUTA IJIsI KOMMUTa, Ubé 3HaueHue SHA-1 us-
BECTHO, — 3TO IONTU B BBIBOJE KOMaHbI git cat-file go mepBoOIl MyCTOM CTPOKU M B34Th BCE,

uTo nAeT mmocie Heé. B Unix-cucremMax 310 MOKHO CcHejaTh ¢ IOMOIIbIO KOMaHabI sed:

$ git cat-file commit ca82a6 | sed '1,/A$/d'

changed the version number

Hcnonp3yiiTe IpuBeREHHYIO HIDKe abpakanadpy, YTOOBI IIOTYUNTH IS KaXKIOTO OTIIPABJIeH-
HOTO KOMMITa €T0 COOOIIeHIe U BBIATH, eCJIU OOHAPY>KUTCS, UTO UTO-TO He COOTBETCTBYET Tpe-
6oBaHUAM. ECIIU XOTUM OTKJIOHUTH OTIIPaBIeHHbIE JaHHbIE, BHIXOAUM C HEHYJIEBBIM KOJOM. Bech

METOJ LIeJIMKOM BBINVISIANT CJIERYIOIIM 06pa3oMm:

$regex = /\[ref: (\d+)\]/

# NpUHYXAaeT UCNONb30BaTb 0OCO6LI popmaT coobWeHuiA
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,/A$/d'"
if !$regex.match(message)
puts "[POLICY] Your message is not formatted correctly"
exit 1
end
end
end

check_message_format

lo6aBuB 3TO B CBOII cLieHapmii update, MbI 3arpeTM 0OHOBIIEHNS, COEprKalie KOMMIUTHL,
COO01IIeHNST KOTOPBIX He COOIIONAIOT HAIlle [IPaBIIIO.
Hacrpoiika cucTeMbl KOHTPOJIA JOCTYIIA [NJIA ITOJIb30oBaTeet

[IpenmosoxmmM, UTO HaM XOTeJIOCh ObI JOOABUThH KaKOV-HMOYIh MEXaHMU3M VIS UCIIOJIb30-
BaHUsI CIICKOB KOHTpoJs mocryna (ACL), rue ykasaHo, KaKue I10JIb30BATENN MOTYT OTIIPABJIATH

M3MEHEHVS U1 B KaKJ1€ YaCTU IIPOEKTA. Hecxkonbsko mone]?[ 6yJIyT MMETBH ITOJTHBIN AOCTYII, a OCTAJIb-
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Hble OyIyT MMeTb JOCTYII Ha M3MEeHEeHIE TOJIbKO HEKOTOPBIX IIOKATAJIOTOB MIJIM OTHeIbHbIX daii-
710B. YT06BI 06€ecrieunTs BHIIIOIHEHE TAKOI TIOJIUTUKY, MBI 3aIIIIIIEeM [TpaBuia B ¢aiti acl, KoTo-
PBIi GyeT HaXOMUTHCSI B HAILIEM «TOJIOM» Perlo3uTopuu Ha cepBepe. Ham Hy»xHO Oymer, 4TOObI
nepexBaTuMkK update Opas 3Ty mpaBumia, CMOTpeJ Ha TO, Kakue (pailyibl ObLIM M3MEHEHBI IIpU-
CIAaHHBIMM KOMMITAaMI, ¥ OIIpeelIsil, MeeT JIV II0JIb30BaTellb, BEIIOJIHIBIINIL push, mpaBo Ha
OOHOBIIEHIIE BCEeX 3TUX (arlIoB.

ITepBoe, uto MBI cenaeM, — 1o HanmieM cBoit ACL. MeI ceituac 6ygeM 1CIIoab30BaTh Gop-
MarT, oueHb Itoxoxxuit Ha MexaHn3M ACL B CVS. B HéM 1cnonb3yeTcs I0CIeI0BaTeIbHOCTD CTPOK,
rae nepsoe mose — 3To avail mim unavail, ciegyromiee mojae — 3TO pa3feIEHHBI 3alIThIMU
CIIJICOK ITOJIB30BaTelel, I KOTOPHIX IIPMMEHIEeTCs IIPaBUIO, U IIOCIegHee II0JIe — 3TO IIyTh, K
KOTOpOMY IIPMMEHSETCS IPaBIIIO (IPOIIYCK 37eCh O3HAUaeT OTKPBITHIN KOCTyI). Bece atu mons
Ppa3mensioTcs BEpTUKAIbHOI uepToii (|).

B namem npumepe 6ygeT HECKOIBKO aMIHICTPATOPOB, CKOJIBKO-TO 3aHMMAIOIIMXCS HAIN-
caHMeM JOKyMeHTAI[MY C JOCTYIIOM K KaTajory doc ¥ OQuH pa3paboTUnK, KOTOPHI IMeeT TOCTYII

TOJIBKO K KarajoraM lib m tests, u Hamr ¢aitr acl 6y11eT BBITJISIIETh TaK:

avail|nickh,pjhyett, defunkt, tpw
avail|usinclair,cdickens, ebronte|doc
avail|schacon]|lib

avail|schacon|tests

HaunéM co cumThIBaHUA 3TUX JAHHBIX B KaKyO-HMOYIb NPUTOTHYIO MJIA MCIOIH30BAHIS
CTPYKTypy. B HameMm ciiyuae, uTo0bI He yCIOXKHATH IIPUMepP, MBI OyeM IIPUMEHSTh TOJIBKO [1-
pexTuBbl avail. BoT MeTon, KOTOpBI Ja€T HAaM acCOLMATUBHBIN MAacCUB, T1€ KJIIOUOM SIBJIAeTC
VMM II0JIb30BaTesd, a 3HaUeHMEM — MacCCUB ITyTell, IJIT KOTOPBIX II0JIb30BaTelb IMEET JOCTYII Ha

3aIINCh:

def get_acl_access_data(acl_file)
# cuuTbiBaHMe faHHbIX ACL
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

s paccmorpenHoro panee ACL-daiina, meton get_acl_access_data BepHET CTPYKTypy

JaHHBIX CJIeYyIOIlero BUaa:
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{"defunkt"=>[nil],
"tpw"=>[nil],
"nickh"=>[nil],
"pjhyett"=>[nil],
"schacon"=>["1ib", "tests"],
"cdickens"=>["doc"],
"usinclair"=>["doc"],

"ebronte"=>["doc"]}

Temneps, Koraa MbI pa3o0pasnch ¢ IpaBaMit, HaM HY)KHO BBIICHUTb, KaKle IIyTU M3MEHSIOTCS
IIPUCIAaHHBIMI KOMMUTAMU, YTOOBI MOXKHO OBLIIO YOEAUTHCS, UTO [10JIH30BATEIb, BHIITOTHIBIIIIIA
push, mMeeT Ko BceM HUM JOCTYIIL.

MBbI OBOJIBHO JIETKO MOXKEM OIIpeeINTh, KaKue (aiiibl ObLIy N3MeHEeHbI B OMHOM KOMMUTE,

C IIOMOIIBIO OIIIUH - -Name-only mis komauas! git log (MBI yIIOMMHAIN O HEll B IJIaBe 2):

$ git log -1 --name-only --pretty=format:'' 9f585d

README
lib/test.rb

Ecmu mpl BocnnonbdyeMcsa ACL-cTpykTypoii, monyueHHOI 13 MeToma get_acl_access_data,
n CBEPpUM €€ CO CIIIICKOM Cl)aﬁJIOB AJI Ka’KOO0Tro KOMMITA, TO Mbl CMOKEM OIIPpEAECTINTD, IMEET JIN

IIOJIb30BATEJIb ITPABO HA OTIIPABKY CBOMIX KOMMITOB:

# HEKOTOpblE NMOoAKATaNIOrN B NPOEKTE pa3peweHo MoAMGMUMPOBaThL TObKO ONpeAenéHHbIM Nob30BaTeNAM
def check_directory_perms

access = get_acl_access_data('acl')

# NMpoBEpUM, UYTO HWKTO He MbiTaeTCsA MpucnaTb Yero-To, 4YTO emy Hefb3sA
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 || # nonb3oBaTenb WUMeeT MOMHbLIA AOCTYN
(path.index(access_path) == 0) # pocTyn K 3Tomy nyTu
has_file_access = true
end
end
if thas_file_access
puts "[POLICY] You do not have access to push to #{path}"

exit 1
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end
end
end

end

check_directory_perms

BoJbIIyIO UaCTh 3TOr0 KOJa MOJDKHO OBITH He CI0)KHO IIOHATh. MBI ITOJIyuaeM CIIMCOK IIpU-
CJIaHHBIX Ha cepBep KOMMITOB C IIOMOIIIBIO git rev-1list. 3aTeM mJIs KaXKIOTro M3 HUX MBI y3Ha-
€M, Kakue (aiIpl ObLIM M3MEHEHBI, U yOeKJaeMCsl, UTO [I0JIb30BaTelNb, CAENaBIIMII push, nMeer
IOCTYII KO BceM M3MeHEHHBIM myTssM. Oguu Ruby ' mam, KoTOpBIt MOXeT GBITh HEIIOHATEH — 3TO
path.index(access_path) == 0. 3T0 ycioBue BepHO, ecu path HaunHaeTcsa c access_path —
OHO rapaHTHpPYeT, UTO access_path — 3To He IPOCTO OOMH U3 pa3pelI€HHBIX ITyTell, a UYTO KaX-
IBII IyTh, K KOTOPOMY 3allpallliBaeTcd JOCTYII, HAUMHAETCA C OOHOTO M3 pa3spellEéHHBIX Iy Tell.

Teneps HaIlM II0JIB30BATEN HE CMOTYT OTIPaBUTh HMKAKUX KOMMUTOB C IIOXO OoTdopMa-
THPOBAHHBIMY COOOILIIEHMSIMY U HEe CMOTYT U3MEHUTH (ailyibl BHE IIpeJHA3HAUEHHBIX IS HIX

Iy TeIn.

Pa3penreHue TOJIBKO 0OHOBIEHUII-TIEPEMOTOK

EnuHCcTBEeHHOE, UTO HaM OCTaJOCh — 3TO OCTABUTh JOCTYIIHBIMM TOJBKO OOHOBJIEHMS-
nepemoTku. B Git’e Bepcun 1.6 1 6osiee HOBBIX MOYKHO IIPOCTO 3a1aTh HACTPOIIKY receive . denyDeletes
u receive.denyNonFastForwards. Ho ocyiiecTBieHme 9TOro ¢ MOMOIIBIO IIepeXBaTumKa Oy aer
paborats u B cTapbix Bepcusax Git'a, 1 kK TOMy ke BbI CMOKETe M3MEHNUTD €ro TaK, UTOOBI 3aIIpeT
IEMICTBOBAJ TOJIBKO IJI ONPeNeIE€HHBIX II0JIb30BaTeNeN, YIINM eII€ KaK-TO, KaK BaM 3aX04eTcs.

Jloruka 3geck Takas — MBI IIpOBepsieM, €CTh JIM TaKye KOMMMUTBI, KOTOpPbIe JOCTYLKMIMBI U3
CTapoll BepCuu U He DOCTVHKMMBI M3 HOBOL. Eciiu Takmx HeT, TO caenaHHbIN push 6bL1 IepeMoT-

KOI?I; B IIPOTMBHOM CJIyda€ MbI €TI0 3alIpeIiacm:

# paspewaem TO/IbKO OOGHOB/IEHUSA-MEPEMOTKMU
def check_fast_forward
missed_refs = “git rev-list #{$newrev}..#{$oldrev}"
missed_ref_count = missed_refs.split("\n").size
if missed_ref_count > 0
puts "[POLICY] Cannot push a non fast-forward reference"
exit 1
end

end

check_fast_forward

Bcé roroBo. Eciiu BeI Bermosiaute chmod u+x .git/hooks/update (a ato Tot daiir, B KOTO-
PBIII BBI TOJDKHBI ObUIN IOMECTUTH BECh HAIII KOM) I 3aT€M IIOIBITAETECH OTIPABUTD CCHUIKY, IS

KOTOpOf/I HEJIb34 BBIIIOJIHUTD IIEPEMOTKY, TO BbI IIOJIYUIMTE UTO-TO THUIIA TaKOTO:
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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 0 (delta 0)
Unpacking objects: 100% (3/3), done.
Enforcing Policies...
(refs/heads/master) (8338c5) (c5b616)
[POLICY] Cannot push a non fast-forward reference
error: hooks/update exited with error code 1
error: hook declined to update refs/heads/master
To git@gitserver:project.git

! [remote rejected] master -> master (hook declined)

error: failed to push some refs to 'git@gitserver:project.git'

TyT €CTb I1apa MHTEPECHBIX MOMEHTOB. BO-l’IepBLIX, Korja IepexBaTulK HaulTHA€T CBOIO pa-

60Ty, MBI BUAMM 3TO:

Enforcing Policies...
(refs/heads/master) (8338c5) (c56860)

OGpaTuTe BHMMaHINe, UTO MBI BRIBOAUIIN 3TO B stdout B caMoM Hauaje HaIllero CLieHapus
update. BayxHo oTMeTHUTB, UTO BCE, UTO clieHapmit BRIBoguT B stdout, OyeT mepegaHo KIMEHTY.

Cne,uylomaﬁ BE€Illb, KOTOPYIO MbI BUOAUM, 3TO COO61LICHI/IC 00 orrnoKe:

[POLICY] Cannot push a non fast-forward reference
error: hooks/update exited with error code 1

error: hook declined to update refs/heads/master

IlepBylo CTpOKY HaleyaTaal MbI, @ B OCTAIBHBIX OBYX Git coobIrjaer, uTo crieHapuii update
3aBepIUTUICS C HEHYJIEBBIM KOIOM, ¥ 9TO MMEHHO TO, UTO OTKJIOHWJIO Balll push. 11, HakoHeI, MbI

B OVM 3TO:

To git@gitserver:project.git
! [remote rejected] master -> master (hook declined)

error: failed to push some refs to 'git@gitserver:project.git'

Coobirenne «remote rejected» OymeT MOSBIATHCS I KAKIOM OTKIOHEHHOIN IepexBaTUM-
koM ccpuikn. OHO coob1aeT HaM, UTO CChIIKa ObLTa OTKJIIOHEHA MMEHHO 13-3a c00s B IIepexBart-
YIKe.

Kpowme toro, mpu orcyrctBun orMerku «ref» B KakoM-Iu00 M3 KOMMUTOB, BBl YBUIUTE CO-

o61ieHme 06 omIMbKe, KOTOPOE MBI [IJIS 9TOTO HAIleUATATII.
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[POLICY] Your message is not formatted correctly

Vnu ecnu KTO-TO IOMBITAETCS OTPENaKTMpPOBaTh (aity, He MMes K HEMY HOCTYIIA, TO, OT-
NpaBUB KOMMMUT C 9TUMU M3MEHEHNSIMM, OH IIOJIYUNUT II0XOKee coobienne. Hanpumep, ecin
4YeJIOBEK, MNUIITYINNIT JOKyMeHTALMIO, IIONBITAeTCA OTIPAaBUTh KOMMUT, BHOCSIUNIT M3MEHEHUS B

¢ainel katanora lib, To yBuauT:

[POLICY] You do not have access to push to lib/test.rb

Bor u Bcé. C aTOoro MoMeHTa, A0 TeX IIOp IIOKa cLieHapuii update HaxoqUTCA Ha CBOEM MecTe
1 MMeeT NpaBa Ha UCIIOJIHEeHNeE, PeIT03NTOPUIT HUKOIia He OyAeT OTKaTaH Has3aj, B HEM HUKOTAA
He OymeT KOMMUTOB C COO0IeHsIMY Oe3 Balllero IaTTepHa, i I10JIb30BaTeNN Oy QYT OrpaHIMYeHbI

B moctyIle K ¢aiiam.

7.4.2. IlepexBaTUlIKM Ha CTOPOHE KJIMEHTAa

O6parHast cTOpOHA TaKOTo IIOAX04A — 9TO MHOTOUCIEHHbIE KaJI00bI, KOTOpbIe HEN30EKHO
MOSBATCS, KOTAa OTIIpaBJIeHHbIE II0JIb30BATENIMI KOMMUTHI OYAyT OTKIOHeHBI. Korma usio-To
TI[ATeIHHO 0QOPMIIEHHYIO paboTy OTKJIOHSIIOT B IIOCJIEMHIII MOMEHT, 9TOT YeJIOBEK MOJKET OBbITH
CIJIBHO PacCTPOeH U CMYIIEH. Maso Toro, eMy NpuaéTcs OTpeJaKTIPOBaTh CBOO UCTOPUIO, UTOOBI
OTKOPPEKTUPOBATH €€, a 3T0 OOBIUHO He A C1a00HEPBHBIX.

Perrtenne maHHOI Ipo6IeMbl — IPESOCTABUTD MTOJIb30BATENSIM KaKe-HUOY b IepexBaTum-
K11, KOTOpbIe OyayT paboTaTh Ha CTOPOHE II0JIH30BaTeNs M OYAYT COOOIIATh €My, €CIIM OH JeJlaeT
YTO-TO, UTO, CKOpee BCero, Oymer OTKIOHeHO. [Ipu TakoM II0X0/e, IT0JIb30BaTeM CMOTYT MCIIpa-
BUTH JII00bIE IIPOOIIEMBI OO CO3MaHMs KOMMMTA I O TOTO, KAK 3T IIPOOIIEMBI CTAHET CIOXKHO
JMCIpaBNUTh. Tak Kak IlepexBaTUMKIU He IIepechUIAIOTCA IPY KIOHMPOBAHUM IIPOEKTa, BaM IIpU-
IETCST paCIPOCTPAHSITH ITU CLEHAPUY KaKMM-TO APYTUM CIOCOOOM U IIOTOM CHEeJIaTh TaK, UTOOBI
Balll}l TIOJIb30BaTEJIV CKOIMPOBAJIM MX B CBOM KaTayor .git/hooks i coenanyn ux MCIOJIHAEMBbI-
MIH. OTU MepexXBATUMKM MOXXHO IIOMECTUTH B CBOJ IIPOEKT VMM Ja)Ke B OTHEJIBHBIN IIPOEKT, HO
crocoba yCTaHOBUTH UX aBTOMATIUECKU He CYIECTBYET.

[ns Havasa, mepef 3aIMChi0 KaXKI0T0 KOMMMITA HaM Halo IIPOBEPUTH €T0 COOBIIeHIE, UTO-
ObI OBITH YBEPEHHBIM, UTO CEpBEpP He OTKIOHUT M3MEHEHNs 13-3a II0X0 0T(hpopMaTUpOBaHHOTO
coobreHnst KomMuTa. YToOBI cAenarh 310, 106aBUM ITepexBaTyuk commit -msg. Eciu mb1 cmoxem
NpOYMTATH COO0IIEeHNE 13 (aiiia, TepeJaHHOTO B KAUeCTBE IIEPBOrO apryMeHTa, U CPABHUTH €T0
¢ 11aGII0HOM, TO MOXKHO 3acTaBuTh Git IpepBaTh co3aHMe KOMMUTA IIPU OOHAPYKEHNM HECOB-

ImageHmA:

#!/usr/bin/env ruby
message_file = ARGV[0O]

message = File.read(message_file)

$regex = /\[ref: (\d+)\]/
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if !$regex.match(message)
puts "[POLICY] Your message is not formatted correctly"
exit 1

end

Ecnu aror crieHapmit HaxoqMUTCs Ha CBOEM MecTe (B . git/hooks/commit -msg) n mmeer mpaBa
Ha JCIIOJHEHNE, TO [PV CO3MaHUM KOMMMUTA C HEIPAaBIUIBHO O0(OPMIEHHBIM COOOIIEHIIEM BBI

YBUONUTE 3TO:

$ git commit -am 'test'

[POLICY] Your message is not formatted correctly

B arom ciiyuae kommurt He 6bU1 3aBepiiéH. OMHAKO, KOTIa COOOIIEHME COMEPIKUT IIPABUIIH-

HbII ma6a0H, Git I103BoIZET CO3MaTh KOMMIT:

$ git commit -am 'test [ref: 132]'
[master e05c914] test [ref: 132]

1 files changed, 1 insertions(+), 0 deletions(-)

Janee MBI XOTUM yOeQUTHCS, UTO II0JIb30BaTeNIb He MOAU(UUUpyeT daiiyibl BHe CBOeit 061a-
cru, 3agansoil B ACL. Eciu B mpoekTe B KaTajyore . git yxe ecTs Komus ¢aiina acl, KOTOPBIL MbI

JICIIOJIb30BAJIN paHeEeE, TO CI_IEHapI/Iﬁ pre- commit CJIEOAYIOIIETO B AA IIPVMEHNT 3T OTpAHMYECHIIA:

#!/usr/bin/env ruby
$user = ENV['USER']
# [ insert acl_access_data method from above ]

# HEKOTOpble NoAKaTanory B NpoeKTe paspeweHo MoAMGUUMPOBaTb TO/IbKO ONpeaenéHHbIM Nob30BaTeNsam
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 'has_file_access
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puts "[POLICY] You do not have access to push to #{path}"
exit 1
end
end

end

check_directory_perms

9TO IPUMEPHO TOT e CIIeHAPUIL, YTO ¥ Ha CTOPOHE cepBepa, HO C ABYMS BasKHBIMU OTJINYN-
smu. IlepBoe — ¢aitsr acl HAXOAUTCA B JPYTOM MeCTe, TaK KaK 3TOT CLieHapMii TeIleph 3aIyCKaeTCs

n3 pabouero Karajuora, a He u3 Git-karamora. Hyxao nsamennts nyts k ACL-¢aitny ¢ aToro:

access = get_acl_access_data('acl')

Ha 3TOT:

access = get_acl_access_data('.git/acl')

Jlpyroe Ba)XxHOe OTJIMUME — 3TO CIIOCOO IIOJYUeHMs CIIMCKa M3MeHEHHBIX (ailioB. Tak Kak
METOJI, OeCTBYIOLINII Ha CTOPOHE cepBepa, CMOTPUT B JIOT KOMMITOB, a C€if4ac KOMMUT €IlE He

ObLT 3amcaH, HaM Hao MOJIYYUTH CIMCOK (aiioB U3 nHaekca. Bmecro

files_modified = "git log -1 --name-only --pretty=format:'' #{ref}"

MBI HOJI>)KHBI MICIIOJIb3OBATh

files_modified = "git diff-index --cached --name-only HEAD®

Ho 310 eqmHCTBEHHbIE 1Ba OTINYNI — BO BCEM OCTAJIBHOM 3TOT ClieHapumil paboTaeT TOUHO
Tak >ke. Ho Haio npenymnpennTs, 4To OH IIpeAIIojaraeT, YTO JIOKAJIBHO BBl paboTaeTe IO TEM XKe
IoJIb30BaTeNIeM, OT MIMEHM KOTOPOTo OTIIpaBiifgeTe M3MEeHEHNA Ha yAal€HHbI cepBep. Ecin aTto
He TaK, TO BAM HeOOXOMMO 3a/1aTh IIepeMEHHYI0 $USEr BPyUHYIO.

ITocegHee, YTO HAaM HYXKHO CHeJIaTh, — 9TO IIPOBEPUTD, UTO ITOJIH30BATENb HE IIBITAETCA OT-
MPaBUTH CCHUIKM He C IIEPEMOTKOI, HO 3TO CJIyUaeTcs He TakK uacTo. UTOOBI ITOIYUMIINCh CCHLIKI,
He SBJIFIOIIMecs IIepeMOTKOI, Hafo Jubo IepeMeCTUTh BETKY 3a yKe OTIIPaBJICHHBII KOMMIUT,
1160 MOIBITATECSA OTIIPABUTH APYTYIO JIOKAIBHYIO BETKY B Ty JKe CaMYI0 YIIEHHYIO BETKY.

Taxk xak cepBep B JIF0OOM CiIyuae COOOIIIAT BaM O TOM, UTO HeJIb3sl OTIIPABJIATh OOHOBJIEHII,
He SIBJIAIOLIMECS IIepeMOTKOIA, a ITepeXBaTUNK 3alpelliaeT IpUHYJUTeJIbHbIe push’y, eUHCTBEeH-
Hasl OILIOIIHOCTD, KOTOPYIO BBI MOXKeTe ITOIIPOO0BaTh IIPEJOTBPATUT, 3TO IIepeMellleHIie KOMMI-

TOB, KOTOPBIE y)Ke ObLIN OTIIPABJIEHBI Ha CEPBEP.
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Bor npumep crieHapus pre-rebase, KOTOpsIi 310 npoBepser. OH NpUHIMAaET Ha BXOJ, CIIN-
COK BCeX KOMMMTOB, KOTOpbIE BBl COOMpAETECh IEPEINCcaTh, U IPOBEPSET, HET JIM UX B KaKOl-
HM6yJ:(L 13 BalllUX yOAJ€HHBIX BeTOK. Eciam HaMméTcsa Takoil KOMMMUT, KOTOPBI JOCTILKUM U3

OIHOI 13 yHaJ€HHBIX BETOK, CLIEHAPUII IIPEPBET BBIIIOJIHEHIE IIEPEMEIeHN:

#!/usr/bin/env ruby

base_branch = ARGV[0O]
if ARGV[1]

topic_branch = ARGV[1]
else

topic_branch = "HEAD"

end

target_shas = "git rev-1list #{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 A#{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

10T CHCHapI/If/I JICIIOJIB3Y€E€T CIMMHTAKCUC, KOTOpLIf/l MBI HE paCCMaTpMUBaAJIN B pa3fgee «BpI-
6013 peBM3NM» B I'JIaBE 6. MBI IIOJTYYIIN CIIVICOK KOMMMTOB, KOTOPbBIE YiKE OB OTIIpABJIEHBI HA

cepBep, BBIIIOJIHNB 3TO:

git rev-list A#{sha}”@ refs/remotes/#{remote_ref}

3anuck SHA™@ o3HauaeT BCeX poAuTesell YKa3saHHOTO KoMMUTa. Mbl uiem KaKoﬁ—Hm6yJ:u)
KOMMIT, KOTOPBI JOCTVKMM U3 IIOCJIeIHEr0 KOMMUTA B YAAJIEHHOI BeTKe M He JOCTIDKUM HIU
13 OJJHOTO 13 pomuTeneit Kakoro-i1mb6o SHA, KOTOpBIit BbI IIbITa€TECH OTIIPABUTH HA CEPBEP — 9TO

3HAUNT, UYTO 3TO II€EPEMOTKA.

['1aBHBIIT HEXOCTATOK TAKOTO IMOAXO0A — ITO TO, UTO IIPOBEPKA MOXKET OBITH OUEHD MeJIeH-
HOII U 3a4acTyIo M30BITOUHOI — eC/IM BbI He IIBITAeTECh OTIIPABUTH AAHHBIE IIPUHYIUTEIBHO C
IoMoIsio -f, cepBep U Tak BBIAACT IpeRyIpesKaeHNe U He IpuMeT ganHble. OMHAKO, 3TO MHTe-
pPEeCHOe yIpa)KHEeHIE U TEOPETMUECKY MOYKET IIOMOUb BaM M30eXaTh [epeMeLeH s, K KOTOPOMY

IIOTOM I'IpI/IIIéTCH BEPHYTHCA, 4TOOBI JCIIPABUTD.
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7.5. Utorn

Ms1 paccMoTpenn GONBIINHCTBO OCHOBHBIX CIIOCOG0B HACTPOJIKM KimeHTa u cepBepa Git’a
¢ TeM, uTOOBI OH OBIT MaKCUMAJIBHO yIOO€H IS BalllMX IIPOEKTOB M IIPM Balllell OpraHM3alnu
pabouero mpoitecca. MbI y3HaIM 0 BCEBO3MOXKHBIX HACTPOIIKaX, aTpubyTrax (aiiaoB 1 O mepexsar-
YMKax COOBITHMIL, a TAKXKe pacCMOTpeJIN IIPMMep HACTPOVIKM cepBepa ¢ COOI0ONeHIeM IO TIKIA.
Tereps BaM TOJDKHO OBITH IO IIeuy 3acTaBuUTh Git MOACTPOMTHCS IO IIPAKTIUECKI JII000I TIII

pabouero mpoigecca, KOTOPBI T MOXKHO BOOOPasMUTh.
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I'maBa 8

Git u gpyrue cucreMbl KOHTPOJIA

BePpCUI

Hamr mup HecoBepienen. Kaxk mpaBuiio, BbI He CMOYKeTe MOMEHTAIBHO II€PEBECTU JIFO0OI
IIPOEKT, B KOTOPOM BBI yUacTByeTe, Ha mcroab3oBanme Git’a. ViHorma Bam npumércs MMETh Iero
C [IPOEKTaMU, UCIOIB3YIOIMI APYTYIO CUCTEMY KOHTPOJIS BEPCUIL, 11, B OOJIBIIMHCTBE CIYUaEeB,
aToit cucremoit Oyzmer Subversion. IlepBast yacTb 3TOrO pasgesa HayduT Bac oOpalaThes ¢ git
svn — BcTpoeHHBIM B Git [ByxcTOpoHHUM MHTEpdeiicom oomeHa ¢ Subversion.

B xakoi1-To MOMEHT, BbI, BO3MOKHO, 3aXOTUTE IIEPEBECTI CBOII CYIIECTBYIOINIL IPOEKT Ha
Git. Bropas yacTb pasmesna pacCKakeT 0 TOM, Kak IIPOBECTI MUTPALIMIo: CHauasa ¢ Subversion, mo-
toMm ¢ Perforce, n HakOHelL, ¢ TOMOILBIO HANTMCAHMS COOCTBEHHOTO CLEHAPIS IS HECTAHIAPTHBIX

BapMaHTOB MUTI'DaLIVIIL.

8.1. Git u Subversion

B nacrosiee BpeMst GOIBIINHCTBO IIPOEKTOB C OTKPBITHIM MCXOTHBIM KOIOM, & TaKXKe 60JIb-
LII0€ YMCJIO KOPIIOPATMBHBIX IIPOEKTOB, UCIIOIB3YIOT Subversion s ympaBieHus CBOMM UCXOH-
HBIM KOZOM. 9TO caMas IOIyJIIpHasd Ha TeKyIINiI MOMEHT CUCTeMa KOHTPOJI BEPCUI C OTKPHI-
TBIM MICXOJHBIM KOIOM, MICTOpPIS e€ MICIIOJIb30BaHMI HACUNTBIBaeT okoro 10 sret. Kpome Toro, ona
oueHb noxoxa Ha CVS, cucremy, koTopas 6pL1a camMoii IonysipHoi Ko Subversion.

Opnna u3 3amMeuarenbHBIX ocobeHHOCTel Git'a — BO3MOXKHOCTh OBYCTOPOHHEro oOMeHa C
Subversion uepes naTepdeiic, Ha3pIBaeMbIil git SVN. ITOT MHCTPYMEHT II03BOJISLET MCIIOIB30-
BaTh Git B KauecTBe KOPPEKTHOTO KJIMEHTa IIpu pabore ¢ cepepoM Subversion. Tak 4To BbI Moske-
Te I0JIb30BATHCSA BCEMM JIOKAIBHBIMI Bo3MOKHOCTAMU Git’a, a 3aTeM COXpaHATh M3MeHEeHNI Ha
cepBepe Subversion Tak, kak eciy ObI ucosb3oBanu Subversion jgokansHO. To ecTh BBI MOXKeTe
Jles1aTh JIOKaJIbHOE BeTBIEHNE U CIMTHIIE, MICIIOIb30BaTh MHEKC, IIepeMelieHIIe ¥ 0TO0p maTueit
LIS TIepeHoca U3 OJHOI BeTBU B Apyryio (cherry-picking) u T.1., B TO BpeMs Kak Bally KOJIJIETH
OyayT IPOLOJIKATh MCIIONB30BATh B pa3paboTKe IOAXON BpeMEH KaMEeHHOI0 BeKa. 9TO XOPOLLNil
crioco6 nporaiuts Git B pabouee OKpy)KeHUe CBO€IT KOMITAHNY U IOMOUYb KOJIJIeraM paspaboTun-
KaM cTaTh Oosiee 3 PeKTUBHBIMI, B TO BpeMs Kak BbI OyeTe JI000MpoBaTh IIepexo]] IIOJHOCTHIO
Ha Git. UaTrepderic o6meHa ¢ Subversion — 310 BopoTa B MUp pacrpeqe i€ HHBIX CICTEM KOHTPOJIS

BepCHiL.
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8.1.1. git svn

Basosoit komanpmoit B Git’e mjs Bcex KoMaHA, paboTaoIX ¢ MOCTOM K Subversion, sBiser-
csg git svn. Eit mpenBapsercs nob6as komanga. OHa IPUHUMAET JOBOJIBHO IOPSIOYHOE UMCIIO
KOMaH/, II09TOMY MBI U3yUMM 13 HUX Te, KOTOpbIe HamboJiee YacTo UCIONb3yI0TCI, PACCMOTPER
HECKOJIbKO HeOOJIBIINX BAPMAHTOB pabOTHI.

Ba)kHO OTMeTUTH, UTO IIpM MCIIONB30BaHMM git Svn Bl B3amMmopeiicTByere ¢ Subversion —
CIICTEMOI, KOTOpasg HAMHOTO MeHee «IIPOABUHYTa», ueM Git. X0oTb BBI I yMeeTe C JIETKOCTBIO Je-
JIaTh JIOKAJIBHOE BETBJICHNIE U CIVSIHIIE, KaK IIPABIJIO, JIYUIIIe BCETO NEeP>KaTh CBOIO VICTOPUIO B KaK
MOKHO 0oJIee JIMHETHOM BUJIE, UICIIONB3Ys HepeMeleHus (rebase) n n3beras Takux Bellleit, Kak
OJTHOBpEMEHHBIIT 00MeH ¢ ynanéHHbIM Git-perosuropuem.

He nepenuceiBaiiTe CBOIO MCTOPUIO, TOIPOOYIITE OTIIPABUTH MI3MEHEHS e11€ pas, a TaKKe He
OTIIpaBJIANITe N3MEHEeHNUs B IapajulenbHblil Git-perno3nTopnii, NCIIOIb3yeMBIN IJIT COBMECTHOI
paboThl, OHOBPEMEHHO C APYruMu paspaborumkamu, ucnoiassyrommumu Git. Subversion moxxer
MMETh TOJIBKO OfHY €IMHCTBEHHYIO JIMHENHYI0 MCTOPUIO U3MEeHEHUII, COUTh C TOJIKY KOTOPYIO
OueHb M OueHb IpocTo. Eciu BeI paGoTaeTe B KOMaHfe, B KOTOPOJI HEKOTOpbIe paspabOTUMKI
ucnons3yiorT Git, a gpyrue Subversion, ybemurecsh, UTo O COBMECTHOI PabOTHI BCE MCIIOIB3YIOT

TostbKO SVN-cepBep — 3TO CMIIBHO YIIPOCTUT BaM KM3HB.

8.1.2. Hacrpoirika

Jnst Toro uTo6bI MOIIPoOoBaTh 3TOT QYHKLMOHAI B AeICTBMM, BaM IIOHATOOUTCSI JOCTYII C
IpaBaMy Ha 3anuch K o6pruHomy SVN-pemosutopuro. Ecim Bl XOTUTE IIOBTOPUTH pacCMaTPU-
BaeMble IIpMMepBhI, BaM HY)KHO CHeJIaTh JOCTYITHYIO Ha 3aIlMCh KOIIMIO MOETO TEeCTOBOTO Peros3n-
TOpus. ITO MOXKHO CHeNarh 0e3 Tpyda ¢ IIOMOIIBI0 YTUINUTHI SVNSYNC, BXOISIIIEN B COCTAB I10-
cirenHuX Bepcuii Subversion (o kpaitHeit Mepe mocsie Bepcun 1.4). [Inist 3TUX IpuMepoB s CO3Ta
HOBBII Subversion-pemnosuropuit Ha Google Code, KOTOpBINI OBPLI YACTUYHON KONMEN IIpoeKTa
protobuf (yrminra KOGMPOBaHNS CTPYKTYPMPOBAHHBIX JAHHBIX JUIS MX IIepeJaull 110 CETIH).

Yro6bI MBI MOTJIN IIPOIOJDKATD, IIPEXK/Ie BCETO CO3/aiiTe HOBBI JIOKAIBHBIN PEIIO3UTOPII

Subversion:

$ mkdir /tmp/test-svn

$ svnadmin create /tmp/test-svn

3aTeM paspernTe BCeM II0Jb30BATEISIM M3MEHITH FeVProps — CaMbIM IIPOCTBIM CIIOCOO0M
crenarth 3T0 OymeT qobaBieHue cleHapus pre-revprop-change, KOTOPBIIL IIPOCTO BCET/Ia 3aBep-

miaeTcs ¢ xogom 0:

$ cat /tmp/test-svn/hooks/pre-revprop-change
#!1/bin/sh
exit 0;

$ chmod +x /tmp/test-svn/hooks/pre-revprop-change

Teneps BBI MO)KeTe CMHXPOHM3VMPOBATH IIPOEKT CO CBOEV JIOKAJbHOJ MAILVHON, BBI3BAB

svnsync init ¢ mapaMmeTpamu, 3aJarOIIMMI MCXOXHBIN 1 LieJIeBOI pelo3UTOpuUIL:
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$ svnsync init file:///tmp/test-svn http://progit-example.googlecode.com/svn/

dra KOMaHJa IIOATOTOBUT IIPONECC CMHXPOHM3a . 3ateMm CKJ’IOHI/IpyﬁTe KOJ, BBIIIOJTHMB:

$ svnsync sync file:///tmp/test-svn
Committed revision 1.

Copied properties for revision 1.
Committed revision 2.

Copied properties for revision 2.

Committed revision 3.

XoT4 BBINIOJIHEHNE 3TOI OIlepalliM M MOKET 3aHATh BCEr0 HECKOJIBKO MIUHYT, OJJHAKO, €C-
JI1 BBI TONPOOyeTe CKOMMPOBATH MICXOMHBII PEIIO3UTOPUIL B IPYTO¥l YAANEHHBIN PEIO3MTOPUIL,
a He B JIOKAJIBHBIN, TO MPOLECC 3aiIMET IIOUTH YaC, XOTA B 3TOM IIPOEKTE MEHee CTa KOMMMUTOB.
Subversion BBIHYX/I€H KIOHMPOBATH PEBU3NIY 10 OJHOI, a 3aT€M OTIPABJSITH UX B APYIOIl pe-
MO3UTOPUIL — 9TO UYTOBUIIIHO HeaPPeKTUBHO, OHAKO 3TO eAMHCTBEHHBII IIPOCTOI CII0CO0 BbI-

IIOJTHUTH 3TO AeIICTBUE.

8.1.3. IIpuctynum k padore

Teneps, korga B BallleM pacrnopsbkeHun nmeercsa SVN-penosuTopuii, Ajig KOTOPOTo BbI IMe-
eTe IIPaBO Ha 3alllICh, JaBajiTe BBIIOJHUM TUIINYHBIE AeiicTBusA mo pabore ¢ CKB. Hauném c
KOMaHABI git svn clone, KoTopad MMHIOpTUpPYeT Bech SVN-perosuTopmii B JIoKaiIbHbIN Git-
penosutopuii. [IoMHUTE, UTO €CIy BBI IIPOM3BOAUTE MIMIIOPT M3 HACTOSAIIETo yaanéHHoro SVN-
pero3uTopusdA, BaM Hafo 3aMeHMUThb file:///tmp/test-svn Ha peanbHBIN agpec Bamiero SVN-

PeIno3UTOpH:

$ git svn clone file:///tmp/test-svn -T trunk -b branches -t tags
Initialized empty Git repository in /Users/schacon/projects/testsvnsync/svn/.git/
rl = b4e387bc68740b5af56c2a5faf4003ae42bd135¢c (trunk)

A m4/acx_pthread.m4

A m4/stl_hash.m4

r75 = d1957f3b307922124eec6314e15bcda59e3d9610 (trunk)

Found possible branch point: file:///tmp/test-svn/trunk => \
file:///tmp/test-svn /branches/my-calc-branch, 75

Found branch parent: (my-calc-branch) d1957f3b307922124eec6314e15bcda59e3d9610

Following parent with do_switch

Successfully followed parent

r76 = 8624824eccObadd73f40ea2f01fce51894189b01 (my-calc-branch)

Checked out HEAD:

file:///tmp/test-svn/branches/my-calc-branch r76
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9Ta KOMaH/a 9KBUBaJeHTHA BBIIIOTHEHNIO A ykasaHHoro Bamyu URL nByx komaHg — git
svn init, a3atem git svn fetch. IIpomecc MoxeT 3aHATH HeKOTOpOe BpeMs. TecTOBBIN IIPOEKT
MMeEeT BCETo JIMIIL OKOJIO 75 KOMMUTOB, M KOJIa TaM He OY€Hb MHOTO0, TaK YTO, CKOpee BCEro, BaM
npuaETcs MO0 AATh BCEro HecKoybKo MyHYT. OqHako, Git MoyKeH 110 OTAeIBHOCTY IIPOBEPUTH
¥ BBIIOJIHUTH KOMMUT IJI KaXkKmoi Bepcuu. [l MpoeKTOB, MMEIIINUX MICTOPUIO C COTHAMMU U
THICSUAMIL MI3MEHEHIIA, 3TOT IPOLIECC MOKET 3aHATH HECKOJIBKO YacOB VMIIM JakKe THEIL.

Yactp komMaHAsl -T trunk -b branches -t tags coobijaer Git'y, utro saror SVN-
PeIo3NTOpHIil CIeyeT CTAaHAAPTHBIM COIVIAIIEHNMAM O BeTBJICHNUN 1 MeTKax. Ecim BMmecro trunk,
branches u tags BBI Mcnobp3yeTe Kakme-To qpyTue, HeCTaHJapTHBIEe MMEeHa, TO JOJUKHBI M3MEHNTh
3TV IIapaMeTpPhbl COOTBETCTBYIOIINM 00pa3soM. B cBsI3m ¢ TeM, UTO TaKme COIJIAILIEHUS SIBIISIOTCS
OOLIEeIIPMHATBIMIY, BBl MOXKETe JCIIOIb30BaTh KOPOTKMIT opMarT, 3aMEeHMB BCIO 3Ty YacTh Ha -S,

3aMEHAIOIY 0 €000 Bce 3T ITapaMeTpBhI. CJIEI(YIOH_[aH KOMaH[Oa 3KBIBaJICHTa Hpenbl;[y].ueﬁ[:

$ git svn clone file:///tmp/test-svn -s

Taxum 06pasoM, BbI JOJKHBI OBIIN ITOIYYUTbh KOPPEKTHBIN Git-pernosuTopuit ¢ UMIOPTH-

POBaHHBIMM BETKaMM JI METKAMIL:

$ git branch -a

* master
my-calc-branch
tags/2.0.2
tags/release-2.0.1
tags/release-2.0.2
tags/release-2.0.2rcl

trunk

BaskHO OTMeTHUTB, UTO 3Ta YTMJINMTA MMeHYeT Ballli CCBUIKM Ha y[daJéHHbIe pecypchl IIO-
npyromy. Korga Bl KiIOHMpYeTe oOBIUHBIN Git-permosmuTopnit, BbI IOJyuaeTe Bce BETKU C yha-
JIEHHOTO CepBepa Ha JIOKaJJbHOM KOMIIBIOTEpPe B Bife: origin/[BeTka] — B IPOCTpaHCTBE MMEH
¢ MMeHeM ynanéHHoro cepsepa. OnHako, git svn mojaraer, uTo y Bac He OyJeT MHO)KeCTBa y/a-
JIEHHBIX JICTOUHIKOB JAHHBIX M COXPAHAET BCE CCHIIKM Ha BCAKOE, HaXOAdllleecs Ha yIaJIEHHOM
cepBepe, 6e3 ImpocTpaHCTBA MMEH. [ MPOCMOTpa BceX MMEH CCHIJIOK BBl MOKETe MCIIOIb30BaTh

ciyxebHyI0 komaHay Git’a show-ref:

$ git show-ref

1cbd4904d99821386d87188fcelc24ad7c0f0471 refs/heads/master
aeelecc26318164f355a883f5d99cff0c852d3c4 refs/remotes/my-calc-branch
03d09b0e2aad427e34a6d50ff147128e76c0edf5 refs/remotes/tags/2.0.2
50d02cc@adc9da4319eeba®900430ba219b9c376 refs/remotes/tags/release-2.0.1
4caaa711a50c77879a91b8b90380060Ff672745ch refs/remotes/tags/release-2.0.2
1c4ch508144c513ff1214c3488abe66dch92916f refs/remotes/tags/release-2.0.2rcl
1cbd4904d99821386d87188fcelc24ad7c0f0471 refs/remotes/trunk
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OG6brunbIi Git-perno3uTopuit BEIMVITAUT CKOpee Tak:

$ git show-ref

83e38c7a0af325a9722f2fdc56b10188806d83al refs/heads/master
3el15e38c198baac84223acfc6224bb8b99ff2281 refs/remotes/gitserver/master
0a30dd3b0c795b80212ae723640d4e5d48cabdff refs/remotes/origin/master
25812380387fdd55f916652be4881c6f11600d6T refs/remotes/origin/testing

3mech [Ba yOAN€HHBIX cepBepa: OOUH C MMeHeM gitserver u BeTkoil master, u Apyroit ¢
UMeHeM Origin ¢ IByMsd BeTKaMm: master u testing.

OG6parute BHUMAaHMe, UTO B IIpUMepe, T1e CChUIKY MMIIOPTUPOBAHbI 3 git svn, MeTKu ObI-
s nobasnens! B Git Kak yJanéHHBIE BETKY, a HE KaK HACTOSAIIVE MeTKI. FIMIopTupoBaHHbIE U3
Subversion maHHbIe BBIMIAAAT TaK, Kak OyATO O] MMEHAMI METOK C YOAIEHHOTO pecypca CKpbI-

BAXTCA BETKI.

8.1.4. KomMmurt B Subversion

Temneps, Korga y Bac ecTb paboumil perosUTOPMIL, BBI MOKeTe BBIIIOJIHNUTD KaKyl0-Inbo pa-
60Ty C KOIOM M BBIIIOJIHITH KOMMMUT B ancTpuM, 3¢ dekTnBHO ucnons3ys Git B kauecrse SVN-
xkianeHTa. Ecu BBI pemaktupoBaiu ognH 13 GaiiyioB ¥ 3aKOMMUTIUIA €T0, TO BBl BHECIM M3MeHe-

HIMe B JJOKAIBHBII Git-pernosuropmnii, KOTopoe II0Ka He CyIIeCTBYeT Ha Subversion-cepsepe:

$ git commit -am 'Adding git-svn instructions to the README'
[master 97031e5] Adding git-svn instructions to the README

1 files changed, 1 insertions(+), 1 deletions(-)

ITocste aTOTO BaM HAJ0 OTIPABUTH U3MeHeHUs B anicTpuM. O6parure BHuMaHue, Kak Git u3-
MeHseT cr1ocob paboTeI ¢ Subversion — BbI MOXeTe cHeaTh HeCKOJIBKO KOMMUTOB o ¢IiailH, a 3a-
TeM OTIIPaBUTD IX Pa3oM Ha Subversion-cepsep. [lia mepenaun n3MeHeHuI1 Ha Subversion-cepsep

TpeOyercs BBIIIOJHUTH KOMaHAy git svn dcommit:

$ git svn dcommit
Committing to file:///tmp/test-svn/trunk
M README . txt
Committed r79
M README . txt
r79 = 938b1a547c2cc92033b74d32030e86468294a5c8 (trunk)
No changes between current HEAD and refs/remotes/trunk

Resetting to the latest refs/remotes/trunk

9T0 pmeiicTBMe BO3BMET BCe KOMMMUTHI, CHEJIAHHBIE IIOBEpPX TOro, 4TOo ecTb B SVN-
peIlo3uTOpuM, BHIMOTHUT KOMMUT B Subversion s KaXZOro M3 HUX, a 3aTeM IIepeIuiieT

BaIll JIOKaNbHBIN KoMMuT B Git'e, 4TOOBI J0OABUTH K HEMY YHUKAIBHBIN MAeHTU(UKATOP. ITO
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B)KHO, IIOCKOJIBKY 3TO O3HauaeT, YTo u3MeHATCcI Bce SHA-1 KOHTpOJIBHBIE CyMMBI BaIllX KOM-
MUTOB. B yacTHOCTH U 1109TOMY paboTaTh C OGHUM I T€M K€ IIPOEKTOM OJHOBPEMEHHO U Yepes
Git, u uepes Subversion — 970 1IOXas Uaes. B3rasgHyB Ha MOCIEXHNIT KOMMUT, BB yBUANUTE, UTO

Io0aBUJICI HOBBIN git-svn-id:

$ git log -1

commit 938bla547c2cc92033b74d32030e86468294a5c8

Author: schacon <schacon@4c93b258-373f-11de-be05-5f7a86268029>
Date: Sat May 2 22:06:44 2009 +0000

Adding git-svn instructions to the README

git-svn-id: file:///tmp/test-svn/trunk@79 4c93b258-373f-11de-be0®5-5f7a86268029

O6paTI/ITe BHIMaHIeE — KOHTpoJIbHad cymMa SHA, koTropas HaumHaiIach ¢ 97031e5 Koraa Bel
Ilesiasiyl KOMMUT, Telepb HaunHaeTcd ¢ 938bla5. Eciiu BeI XOTUTE OTIIPaBUTh U3MEHEHMI KaK Ha
Git-cepsep, Tak 1 Ha SVN-cepBep, BbI JOJLKHBI OTIIPABUTH MX (dcommit) cuauana Ha Subversion-

CEPBEP, IIOCKOJIBKY 3TO IelcTBUE U3MEHUT OTIIpABJII€EMbIE€ NaHHBIE.

8.1.5. IlosryyeH1e HOBBIX M3MEHEHUII

Ecnu BBl paGoTaeTe BMecTe ¢ APYruMHu paspaboTumkaMy, 3HAUNUT, KOrga-HUOY b BaM IIpu-
IETCA CTOJIKHYTBCA C CUTyaluel, KOrga KTO-TO 13 Bac OTIIPaBUT M3MEHEHN Ha CepBEP, a APYTOI,
B CBOIO OU€peIb, OyIeT IbITATHCS OTIIPABUTE CBOM M3MEHEH ST, KOH(PIMKTYIOIINE C TEPBHIMIL. ITO
n3MeHeHe He OyIeT IPUHITO O TeX IOp, II0Ka BbI He COJbETe cebe uyxyro pabory. B git svn

9Ta CUTyaluVsd BBIIVIAANT CJIE€AYOIIM 06pa30M:

$ git svn dcommit

Committing to file:///tmp/test-svn/trunk

Merge conflict during commit: Your file or directory 'README.txt' is probably \
out-of-date: resource out of date; try updating at /Users/schacon/libexec/git-\

core/git-svn line 482

Ilnst paspeleHus 3T0¥ poOaeMbl BaM HY>KHO BBIIIOJIHITb KOMaHAy git svn rebase, koro-
pad IMoJIy4uT Bce U3MEHEeHN, MMeIoIIecs Ha cepBepe, KOTOPBIX €IlE€ HET Ha Balllel JIOKAJIbHOII

MaIllMHEe, I IEPEMECTUT BCE€ Ballll HEAABHNIE MI3SMEHEHVIS IIOBEPX TOTO, UTO OBLIO Ha CepBepe:

$ git svn rebase

M README . txt
rg80 = ff829ab914e8775c7c025d741beb3d523ee30bc4 (trunk)
First, rewinding head to replay your work on top of it...

Applying: first user change
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Temneps Bce Ballly M3MEHEHMS HaXOMATCSI CBEPXY TOTO, UTO ecTh Ha SVN-cepBepe, TakK UTO BbI

MOKeTe CIIOKOIHO BBIIMOJIHIUTL dcommit:

$ git svn dcommit
Committing to file:///tmp/test-svn/trunk
M README . txt
Committed r81
M README . txt
r81 = 456cbe6337abe49154db70106d1836bc1332deed (trunk)
No changes between current HEAD and refs/remotes/trunk

Resetting to the latest refs/remotes/trunk

Cnenyer moMHUTSH, YyTO B oTimyne ot Git’a, KoTopslil TpebyeT cnuBaTh cebe M3MeHeHNs B all-
CTpMMe, KOTOPHIX Y Bac eIlé HeT JJOKAJIBHO, Ilepel TeM KaK OTIIPAaBUTh CBOM M3MEHeHNd, git svn
3aCTaBIIAET AeJIaTh TAKOE TOJIBKO B CiIyuae KOH(IIMKTA IpaBoK. Ecin KT0-1160 BHECET M3MeHeHUA

B OIUH (ba]?m, a BbI BHECETE 3MEHEHN B APYyroil, KoMaHaa dcommit cpa60TaeT 6e3 oIMOOoK:

$ git svn dcommit

Committing to file:///tmp/test-svn/trunk
M configure.ac

Committed r84
M autogen.sh

r83 = B8aab4a74d452f82eeel0076ab2584c1fc424853b (trunk)
M configure.ac

r84 = cdbac939211cch18aa744e581e46563af5d962d0 (trunk)

W: d2f23b80f67aaaalf6f5aaef48fce3263ac71a92 and refs/remotes/trunk differ, \
using rebase:

1100755 100755 efa5a59965fbbb5b2b0a12890f1b351bb5493c18 \
015e4c98c482f0fa71e4d5434338014530b37fa6 M autogen.sh

First, rewinding head to replay your work on top of it...

Nothing to do.

9TO Ba)KHO IIOMHUTB, IIOCKOJIBKY ITOCIIEICTBIEM ITUX AEVCTBIUIL MOKET CTATh TAKOE COCTOSI-
HIIe IIPOEKTa, KOTOPOro HET HU Ha OMHOM M3 BalllMX KOMIIbIOTEpOB. Eciy M3MeHeHNs HecoBMe-
CTHMBI, HO He BeIyT K KOH(IMKTY M3MEHEHMIT, Y BaC MOTYT BOSHUKHYTH IIPOOJIEMBI, KOTOpPBIE
TpyRHO OyqeT AMarHOCTIPOBaTh. ITO OTIMUaeTcs oT paborsl ¢ Git-cepBepom — B Git'e BbI MOxe-
Te IOJHOCTBIO IIPOBEPUTH COCTOSHIE IIPOEKTa Ha KIMEHTCKUX MAIIMHAX HO0 IyOJIMKaLWN, B TO
BpeMs Kak B SVN BbI He MoKeTe Hake ObITh YBepPEeHBI B TOM, UTO COCTOSHIE IIPOEKTa HeIoCpe.-
CTBEHHO IlepeJl KOMMUTOM M ITOCJIe HEerO MAECHTIYHO.

Kpome Toro, BaM Hy>KHO BBIIIOJIHUTB CJIEAYIOIIYI0 KOMaHIy AJIS ITOJIy4YeHNs M3MEHEeHUIT ¢
cepBepa Subversion, Jaske ecy BBl He TOTOBBI CaMI CHeJaTh KOMMUT. Bl MO)keTe BBIIIOJIHUTB
git svn fetch mg nosydyeHms HOBBIX JaHHBIX, HO git Svn rebase 1 U3BJI€UET HOBbIE JAHHLIE

C CE€pBEpa, 1 OOHOBMT Ballll JIOKAJIbHBIE KOMMUTEL.
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$ git svn rebase

M generate_descriptor_proto.sh
r82 = bd16df9173e424c6f52c337ab6efa7f7643282f1 (trunk)
First, rewinding head to replay your work on top of it...

Fast-forwarded master to refs/remotes/trunk.

Boimonusiite komaHay git svn rebase mepmonmuecku, uToObI GBITH YBEPEHHBIM B TOM,
YTO Balll KOJ MMeeT caMylo CBeXxyio Bepcuio. [lepeq BBIIIOTHEHEM 9TOV KOMaHIbI yOemnTeCh,
4TO Balll pabounii Katasor uncT. Eciin HeT, BbI JOJKHBI JIMO0 «CIIPATAaTh» CBOM M3MEHEH, IN00
BpPEMEHHO 3aKOMMMTHUTD UX II€peN BBINOJHEHNEM git svn rebase, mHa4e BBINIOJIHEHNE 3TOM

KOMaHABI IIPEKPATUTCA, €CIIN OHa O6Hapy>I(I/IT BO3HUMKHOBEHUE KOHd)JII/IKTa CIIMAHUA.

8.1.6. IIpo6emsI ¢ BeTrBiaeHueM B Git

ITocne TOro Kak BBI MPUBBIKIM K pabore ¢ Git’om, BbI HaBepHSIKa OyqeTe CO3[JaBaTh BETKU
IUIs1 paboTHI HAZ OTHENBHBIMU 3aJaUaMI, a 3aTeM CIUBATh uX. EC/iu BbI OTIIpaBiseTe N3MeHEHNs
Ha Subversion-cepBep uepes git svn, Bam, CKOpee BCero, oTpedyercs nepeMelaTh CBOK padoTy
Ka&X[bIII pa3 B OMHY BETKY, a He CIMBATh BETKM BMecTe. [IpiunHa, 110 KOTOPOIT IIpeAIIouTeHe
JOJDKHO OBITH OTAHO MMEHHO TaKOMY IIOXOMY, 3aK/II0UaeTcs B TOM, uTo Subversion mmeer iu-
HEHY0 UCTOPUIO U3MEHEHMIT I He MOKeT 00pabaThIBaTh CIMSAHUS TaK, Kak 310 nenaet Git. Io-
3TOMY git SVN IIPOXOIUT TOJBKO IO IIEPBBIM POAUTENAM IIPYU KOHBEPTALY CHIMKOB COCTOSHIS
B KOMMUTEI Subversion.

HomycTum, UTo MCTOPUS M3MEHEHMIT BBINIIAUT CIELYIOLIMM 00pa3oM: BBl CO3HAIM BETKY
experiment, coemany gBa KOMMINTa, a 3aT€M CIIVUIM MX B BeTKy master. Ecam BbI BbIITOJIHUTE

dcommit, pe3ysbTar GyeT cireAyoIym:

$ git svn dcommit
Committing to file:///tmp/test-svn/trunk

M CHANGES. txt
Committed r85

M CHANGES. txt
r85 = 4bfebeec434d156c36f2bcd18f4e3d97dc3269a2 (trunk)
No changes between current HEAD and refs/remotes/trunk
Resetting to the latest refs/remotes/trunk
COPYING.txt: locally modified
INSTALL.txt: locally modified

M COPYING. txt

M INSTALL. txt
Committed r86

M INSTALL. txt

M COPYING. txt
rg86 = 2647f6b86ccfcaad4ec58c520e369ec81f7¢c283c (trunk)
No changes between current HEAD and refs/remotes/trunk

Resetting to the latest refs/remotes/trunk
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Brimonuenne dcommit st BeTKM ¢ 0ObeJMHEHHOI MCTOpUEl He BBI30BET HMKAKMX IIPO-
6srem. OHAaKO, eciy BBI IIOCMOTPUTE Ha UCTOpUIO IpoekTa B Git'e, To yBuaMTe, YTO HU OMH U3
KOMMMTOB, KOTOpBIE BHI CAEJIAN B BETKE experiment He GbLINU IepeIcaHbl — BMECTO 9TOTO, BCe
9TU u3MeHeHus nosassaTca B SVN Bepcun Kak ofuH 00beIMHEHHBI KOMMMUT.

Korpa xTo-HNOYab CKIOHUpYET cebe 3Ty paboTy, BCE, UTO OH YBUAMUT — ITO KOMMMUT, B KOTO-
POM BCe M3MEHEHN CIMTHI BOEAMHO; OH He YBUINT JAaHHBIX O TOM, OTKYa OHM B34JINVICh M KOTOa

OHU OBLIV BHECEHBI.

8.1.7. BerBiaenue B Subversion

Pa6ora ¢ BerBamu B Subversion otimuaercs ot TakoBoit B Git’e; eciu y Bac eCTh BO3MOX-
HOCTb 136eraTh e€, TO 9TO, HaBepHOoe, JYUIINMIT BapyaHT. XOTs, BbI MOXKeTe CO3[[aBaTh M BHOCUTH

u3MeHeHns B BeTKU B Subversion, ucrons3ys git svn.

Cosmanne HOoBOI BeTKN B SVN

i Toro 4ToOBI CO3MATh HOBYIO BETKY B Subversion, BeimonHuTE git svn branch [uma

BEeTKU]:

$ git svn branch opera

Copying file:///tmp/test-svn/trunk at r87 to file:///tmp/test-svn/branches/opera...

Found possible branch point: file:///tmp/test-svn/trunk => \
file:///tmp/test-svn/branches/opera, 87

Found branch parent: (opera) 1f6bfe471083cbhca®6ac8d4176f7ad4de0d62e5f

Following parent with do_switch

Successfully followed parent

r89 = 9b6fedb90c5c9adf9165f700897518dbc54a7chf (opera)

Ira KOMaHaa SKBUBaJIEHTHA KoMaHe Subversion svn copy trunk branches/opera u BbI-
nonHsercs Ha Subversion-cepsepe. Ba)xHO 0TMeTHTD, YTO 9Ta KOMaHa He IEPEKIIIOUAET Bac Ha
YKa3aHHYIO BeTKy. Tak uTo, ecyy BHI ceifuac caenaeTe KOMMIUT, OH IONAfET Ha cepBepe B trunk,

a He B opera.

8.1.8. IlepexnroueHne aKTUBHBIX BETOK

Git ompefiesigeT BeTKy, B KOTOPYIO OH OTIIPABUT BaIllyl KOMMMTEI IIPY BBIIIOJIHEHM dcommit,
MIa BepXylKy Subversion-BeTKy B Balllelf MCTOPUM — OHA JOJDKHA OBITH OJHA M OHA JOJDKHA
OBITH IIOCJIEAHEI B TEKyIIell MCTOPUU BETOK, MMeIOIleil MeTKy git-svn-id.

Eciu BBI X0THTE pabOTaTh OMHOBPEMEHHO C HECKOJIBKIMIY BeTKAMIU, BBl MOKeTe HACTPOUTD
JIOKaJIbHBIE BETKI Ha BHEeCEHVe M3MeHeHMIT yepe3 dcommit B KOHKpeTHBIE BeTKM Subversion, Ha-
uMHasg UX Ha OCHOBe MMIIOpTHpoBaHHOro SVN-koMMUTa O Hy>KHOM BeTkn. Ecam BaM Hy’>KHa

BETKa opera, B KOTOpOI‘/'I BbI MOJKETE l'[Opa60TaTb OTOEJIbHO, MOYKETE BBIITOJIHUTL:

$ git branch opera remotes/opera
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Temneps, eciiu Bbl 3aXOTUTE CIUTH BETKY opera B trunk (Bairy BeTKy master), BBI CMOKeTe
ClleNaTh 9TO C IOMOIIBI0 OOBIYHOI KOMaHAbl git merge. OgHako BaM moTpeGyercs o0O6aBUTh
noapo6Hoe onncaHne K KOMMUTY (depes IapaMeTp -m), MHaye Py CAUSIHUY KOMMeHTapuii 6y et
nmetb Bup «Merge branch opera» Bmecto uero-HnOy b MoI€3HOTO.

ITomHUTE, YTO XOTS BBI I UCIIOJIb3YyeTe git merge muist 3TOI oIleparum, U CIUsIHUE, CKOpee
BCETO, [IPOM30ITAET HAMHOTO IIPOIlle, YeM ObLI0 ObI B Subversion (moromy uro Git aBromarnue-
CKU OIlpefessieT ITOAXOMSAINYI0 OCHOBY IJIS CIMSHIISI), OHO He SBJISETCS OOBIUHBIM KOMMIUTOM-
cansaneM B Git’e. Bel moypKHBI TepefaTh JaHHBIE 00paTHO Ha cepBep B Subversion, KOTOpHIiT He
CIOCOOEH CIPABUTHCS ¢ KOMMUTOM, UMEOIINM GoJiee OJJHOTO POIVTENS, TAK UTO IIOCIIE IIepea-
Y 3TOT KOMMMIT OyIeT BHITJISIAETh KaK OJH KOMMMUT, B KOTOPBIil 3aTOJIKAHbI BCe I3MEHEHMSI C
npyroii Betku. ITocie TOro Kax BbI CONIbETE OHY BETKY B APYIYIO, BB HE CMOKETe IIPOCTO TaK Bep-
HYThCS K paboTe Haf Heil, kKak Moruu Obl B Git’e. Komanna dcommit yganser Bcro nHpOpManuio o
TOM, KaKas BeTKa ObLIa BINTa, TAK YTO [TOCIEAYIOLIVEe BRIUMCIEHS Oa3bl CIUSIHMS Oy IyT HeBep-
HBIMM — KOMaHfa dcommit cmenaer pe3ysnbTaThl BBHITONHEHMS git merge Takumm e, KaKMMU
OoHM OBbLINM OBI ITOCIIE BHIMOJHEHNS git merge --squash. K coxamenuto, n36exaTh momgo0HON
CUTyaLu Bpsif Ju yaactes — Subversion He criocobeH coxpaHATh T0K00HY0 MHPOpMAIINIO, TaK
uTO BBI Beerga Oymere CBSI3aHBI 3TMMU OorpaHmdyeHmsMu. Bo musbexaHne mpo6ieM BbI HOJKHBI

yIalIuTh JIOKATBHYIO BETKY (B HallleM CJIydyae Opera) II0CJIe TOTO, KaK BbI BOJIbETE eé B trunk.

8.1.9. Komaunasr Subversion

Ha6op ytuiut git svn mpenocTaBisieT B Ballle PacIOpsDKeHME HECKOJIBKO KOMaH[ AJist 00-
smerueHus nepexona Ha Git, myTém mpemocTaBieHus GPyHKIMOHAIBHOCTH, TIOLOOHOI TOI, KOTO-
pyio BeI uMeere B Subversion. Hyoke npuBeneHbl HECKOIBKO KOMAH/, KOTOPbIE JAIOT BAM TO, UTO
BBI UMenu B Subversion.

IIpocmoTp uctopun B ctuiae SVN

Eciu BBI mpuBBIKIIN K Subversion 1 xoTuTe MpocMaTpuBaTh UCTOPMIO B cTiie SVN, BBIIIOII-
HUTe KOMaHOy git svn log, uToGbI YBUOETh MCTOPMIO KOMMUTOB B TaKOM e dopMaTe, Kak B

SVN:

$ git svn log

r87 | schacon | 2009-05-02 16:07:37 -0700 (Sat, 02 May 2009) | 2 lines

autogen change

r86 | schacon | 2009-05-02 16:00:21 -0700 (Sat, 02 May 2009) | 2 lines

Merge branch 'experiment'

r85 | schacon | 2009-05-02 16:00:09 -0700 (Sat, 02 May 2009) | 2 lines

updated the changelog
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BblI NOJDKHBI 3HATH 1B Ba)KHBIE BellM 0 KOMaHfe git svn log. Bo-mepsslx, oHa paboraer
B oddaiiHe, B OTIMYNME OT OPUTMHAIBHOM KOMaHIBI SVN 10g, KOTOpas 3aIpalinBaeT UHQOp-
manuio ¢ Subversion-cepBepa. Bo-BTopsIx, 9Ta KOMaHa 0TOOpaskaeT TOJIBKO Te KOMMMUTBI, KOTO-
pble ObLIM IepefaHbl Ha Subversion-cepsep. JlokanbHble Git-KOMMITBI, KOTOpBIE BHI eIllé He OT-
NIpaBIJIY C TOMOIIBI0 dcommit, He OymyT oTOOpa)kaThCs, PaBHO KaK ¥ KOMMIUTBI, OTIIpaBJIeHHBIE
Ha Subversion-cepsep APyIuMU JIOABMI C MOMEHTA ITOCJIETHET0 BhIIOTHeHNs dcommit. Pesyus-
TaT [eVICTBMSI 3TOI KOMaHJbI CKOpee II0X0K Ha ITOCJIeHee M3BECTHOE COCTOSHIIEe N3SMEHEHNUIT Ha

Subversion-cepsepe.

SVN-AuHOTAIIMI

Tax ke xak KoMaHfa git svn log cumynupyer B opduraitHe KoMaHAy svn 1og, 9KBUBaJIEH-
TOM KOMaHbI SVN annotate aBigerca KomaHga git svn blame [®AN]. E€ BeIBOM BHIMIAUT

creqyomm obpasom:

$ git svn blame README.txt

temporal Protocol Buffers - Google's data interchange format

2

2 temporal Copyright 2008 Google Inc.

2 temporal http://code.google.com/apis/protocolbuffers/
2

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

Onsarp 7K€, 9Ta KOMaHOa HE€ IIOKa3bIBA€ET KOMMIITBI, KOTOPBIE€ BbI CAEJIAIN JIOKAJIBHO B Git’e

WJIN Te, KOTOPbIe 3a TO BpeMs ObLIN OTIIpaBJIeHbI Ha Subversion-cepsep.

Nudopmamusa o SVN-cepBepe

BbI MO)KeTe MOTyUnTh Ty XKe MHPOpMALI0, KOTOPYIO HaéT BBIITOIHEeHIe KOMaHAbI svn info,

BBIIIOJIHMB 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-be05-5f7a86268029
Revision: 87

Node Kind: directory

Schedule: normal

Last Changed Author: schacon
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Last Changed Rev: 87
Last Changed Date: 2009-05-02 16:07:37 -0700 (Sat, 02 May 2009)

Taxk >xe, kak blame u log, 3ta KOMaHAaa BeIIONHsIETC 0QdIIaiiH U BHIBOOUT MHPOPMALIVIIO,

aKTyaJIbHYI0 Ha MOMEHT IIOCJIETHETO BallleTo oOpalieHusI K cepsepy Subversion.

HNrHopuposaHue TOoro, uro urHopupyet Subversion

Ecnu BeI KIIOHUMpYeTe Subversion-pernosmutopuit, B KOTOPOM I'ie-TO yCTaHOBJIEHBI CBOJICTBA
svn:ignore, ckopee Bcero, BbI 3aXOTHUTE CO3AATh COOTBETCTBYOLIME M daruibl . gitignore, uro-
OBl HEHAPOKOM He H00aBUTH B KOMMUT Te (aiyibl, KOTOpble He CTOUT H00aBuATh. [ perreHns
9TOJI Ipo6IeMBI B git svn mMeercs nBe komaHel. [lepBasg — git svn create-ignore —aBToMa-
TUYECKY CO3aCT COOTBETCTBYIOIIME (aliiIbl . gitignore, KOTOpbIe BBI 3aTEM MOKETe JOOABUTH B
CBOI1 CII€YIOLIUIT KOMMIUT.

Bropas xomaHnma — git svn show-ignore, KoTopas BBIBOOUT Ha CTaHJAPTHBIN BBIBOJ, CTPO-
KU, KOTOpPbI€ BbI JOJDKHBI BKIOUNUTH B aitn .gitignore. Takum o6pa3oM, BEI MOKETe IepeHa-

IIPAaBUTDb BBIBOJ 3TOM KOMaHJbI B (ba]?m VICKJIIOUEHUIT Balllero IIpOEKTa:

$ git svn show-ignore > .git/info/exclude

[TocTynas Takum 06pas3oM, BbI He 3axJIaMIgeTe IPOeKT daitiamu . gitignore. 9To npaBumib-
HBII IIOJXOZ, €CJIN BBl ABJIETeCh eAMHCTBeHHBIM IoIb30BaTeleM Git’a B KOMaHIe, MCIOIb3YIO-

1reit Subversion, 1 Bamy KoJIJIern BHICTYIIAIOT IIPOTUB Hanmyuys ¢aiyioB .gitignore B mpoekte.

8.1.10. 3akarouenue 1o Git-Svn

YTunnthl git Svn mosie3HBI B TOM CiIyuae, ecIu Ballla pa3paboTka 110 KaKMM-TO IIPUYMHAM
Tpebyer Hanmuus pabouero Subversion-cepsepa. OgqHako, Bam cTonT cMOoTpeTh Ha Git, ncrnomas3y-
fo11ui1 MocT B Subversion, kak Ha ypesaHHYy!o Bepcuio Git’a. B IpoTBHOM ci1yuae BBI CTOJIKHETECH
¢ mpobiieMaMn B IpeoOpa3oBaHMUIX, KOTOPbIe MOTYT COUTH C TOJIKY Bac ¥ Balux Koyer. YTo6bl

usbexaThb HerI/IHTHOCTeﬁI, CTapaﬁITer CJI€eJ0BaTh CJICAYIOINVIM PEKOMEHOAIMISAM:

+ Hepxute ucropuio B Git IMHeHOI, YTOOBI OHA He COAepKajla KOMMUTOB-CIMAHMIL, Cle-
JIaHHBIX C IIOMOIIBI0 git merge. IlepemernaiiTe Bclo paboTy, KOTOPYIO BBI BBIIIOJHAETE BHE

OCHOBHOII BeTKI1 0OpPaTHO B Heé; He BBIITOIHSIITE CIMSHIIA.

« He ycranasnusaiite otgensHsbii Git-cepBep [ COBMECTHON paboThl. MOXKHO UMeTh OOVH
TAKOIl cepBep Ui TOro, YTOOBI YCKOPUTH KIOHMPOBaHUE IJIS HOBBIX PasdpabOTUMKOB, HO
He OTIIpaBJIgiiTe Ha HErO HUYEro, He MMeIoIlero 3anmucy git-svn-id. BosamosxHo, cTront
Jaxe MO0OABUTH IlepeXBaTUMK pPre-receive, KOTOPHIL OyaeT IPOBEPATh KXKABIT KOMMUT

Ha Haimuue git-svn-id 1 OTKIOHATH git push, eciy KOMMUTBI HEe MMEIOT TaKOM 3aMMCIUL.

I[Ipu cemoBaHMM 9TUM IpaBuIaM, pabora ¢ Subversion-cepBepom MoskeT ObITE G0JIee-MeHee CHOC-
Hoit. OmHaKo, ecIy BO3MOKeH IIepeHoC ITpoeKTa Ha peaibHbIi Git-cepBep, IpenMyIIecTBa OT 9T0-

TO II€epexoga naayT BallleMy IIPOEKTY HaMHOTO GoblIre.
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8.2. Murpanus Ha Git

Ecnu BBI perimiy HayaTh Mcnonb3oBats Git, a y Bac yxe ecTb 6a3a MCXOXHOTO KOJa B APYToit
CKB, BaM IpuaéTcs Kak-TO MUTPMPOBATh CBOIL IIPOEKT. ITOT pasfies ONMMChIBAET HEKOTOPBIE M3
BKJIIOUEHHBIX B cocTaB Git’a MHCTPYMEHTOB [JISI MMIIOPTUPOBAHMS IIPOEKTOB M3 CAMBIX PaCIIpo-
CTpaHEHHBIX CUCTEM, B KOHIIE OIIMCHIBAETCS CO3IaHIE BAIer0 COOCTBEHHOTO MHCTPYMEHTA IS

JMIIOPTMIPOBAHMSI.

8.2.1. ImmopTupoBaHue

BrI HayunTeCh MMIIOPTUPOBATh JaHHEIE M3 IBYX CAMBIX IIOIYJIAPHBIX CHCTEM KOHTPOJISI Bep-
cuit — Subversion u Perforce — mockosbKy OHI 0XBaTHIBAIOT GOJIBIINHCTBO II0Ib30BaTENEl, KO-
TOpble mepexomar Ha Git, a Taxke IIOTOMY, UTO I 00EMX CUCTeM CO3[JAHBI BHICOKOKJIACCHBIE

MHCTPYMEHTBI, KOTOpBIE IIOCTABIAIOTCA B cocTaBe Git’a.

8.2.2. Subversion

Ecnu BBI mpousu penbIAyLmit pasgen 00 UCIIONb30BaHUM git SvNn, MOXKeTe C JIErKOCTHIO
BOCIOJIb30BaThCAd MMEIOINMMIICA TaM MHCTPYKUMAMI IJIf KIOHMPOBaHMA PEIO3UTOPUSA Uepes
git svn clone.3aremM MO)XeTe OTKa3aThCs OT MCIIOIb30BaHMs Subversion-cepBepa 1 OTIPABIIATE
u3MeHeHVs Ha HOBBII Git-cepBep, U MCIIONB30BaTh yKe ero. BeITalllNTh MCTOPNIO M3MEHEHU
MO’KHO TaK Ke ObICTPO, KaK IIOJIyINTh JaHHBbIe ¢ Subversion-cepsepa (UT0, OJHAKO, MOJKET 3aHATH
KaKoe-TO BpeMs).

Opnuako, mMnoptupoBaHue He Oymer OesympeunsiM. M Tak Kak OHO 3aHMMAaeT MHOTO
BpeMeHI, CTOUT CHeJIaTh ero IpaBiuibHO. [lepBas nmpobiema — 910 nHpopMarnms 06 aBTopax. B
Subversion Ka)k[pIit KOMMUTEpP MMeeT CBOIO YUETHYIO 3aII/ICh B CIICTEME, VI €r0 MM II0JIb30BaTelst
orobpakaercs B mHpOpMaLy 0 KoMMuTe. B mprmepax u3 mpemsiayiiero pasmena BBIBOAUIOCH
schacon B HEKOTOPBIX MecCTaX, HallpuMep, B BbIBoJe KoMaHA blame u git svn log. Eciam B
XOTUTe IIpeoOpa3oBaTh 9Ty MH(POpMALMIO AJIS JIYUIIEro COOTBETCTBMS HAHHBIM 00 aBTOpax B
Git’e, Bam mmoTpebyeTcst 0ToOpasuTh nojab3oBareseit Subversion B asTopos B Git’e. Cosnaiire darin

users.txt, B KOTOPOM OYAYT COepKAThCA HaHHbIE 00 9TOM OTOOPaKEHUU B TaKOM opmare:

schacon = Scott Chacon <schacon@geemail.com>

selse = Someo Nelse <selse@geemail.com>

HJIS{ TOT'O UTOOBI IIOJIYUYNTD CIIMICOK aBTOPOB, KOTOprf/I JICIIOJIB3YET SVN, BBI MOJKETE BBIIIOJI-

HUTD CIIeAyIoLIee:

$ svn log --xml | grep -P "A<author" | sort -u | \

perl -pe 's/<author>(.*?)<\/author>/$1 = /'

9Ta KOMaH[a BBIJACT KypHal B ¢popmare XML — B HEM MBI MOXXeM HailTy MHGOPMAIIIIO
00 aBTOpax, CO3/1aTh 13 HEé CIIMCOK C YHUKATIBHBIMY 3aIIUCIMU U 130aBUThC 0T XML-pasmerku.

(Komeuno, ara komaHaa cpaboTaeT TOJIHKO HAa MalllMHe C YCTAHOBJIEHHBIMU grep, sort, u perl).
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3aTeM mepeHaIpaBbTe 3TOT BBHIBOJ B Qail1 users. txt, YToObI I0TOM MOKHO OBLIO JOOABUTH K
KKIOJ 3aMCy JaHHbIE O COOTBETCTBYIOIIMX ITonb3oBaTesax Git'a.

Bol MoeTe mepenarh 3TOT (Al Kak napaMeTp KoMaHfe git svn, mis 6osee TOUHOTO IIpe-
o0pasoBaHMs DaHHBIX 06 aBTOpax. Kpome TOro, MOKHO [aTh yKasaHue git sSvn He BKIOUATh
MeTagaHHbIe, OOBIUHO UMIIOpTUpPYeMble Subversion, epenas mapamerp - -no-metadata KomaH-

ne clone miu init. Takum o6pa3om, KOMaHAA AJIs MMIIOPTUPOBAaHMS OyHeT BBIMIANETH TakK:

$ git-svn clone http://my-project.googlecode.com/svn/ \

--authors-file=users.txt --no-metadata -s my_project

Temneps B BallreM KaTayuore my_project OyayT HaXOQUThCS G0Jiee IPUATHO BBIIISIALINE TaH-

HbI€ I10CJIE€ MMIIOPTUPOBAHNA. Bmecro KOMMMITOB, KOTOPBI€ BBIIVIAOAT TAK:

commit 37efa680e8473b615de980fa935944215428a35a
Author: schacon <schacon@4c93b258-373f-11de-be0@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-
be05-5f7a86268029

OHI 6yJIYT BBITJIAOETD TaAK:

commit 03a8785f44c8ea5cdb0e8834b7c8e6c469be2ff2
Author: Scott Chacon <schacon@geemail.com>

Date: Sun May 3 00:12:22 2009 +0000

fixed install - go to trunk

Teneps He TonbKO mosie Author BEIMISANT HAMHOTO Jyullle, HO ¥ CTPOK ¢ git-svn-id 6onb-
1IIe HeT.

Bam moTpebyercs chenaTh HeGONBIIVIO «yOOpKy» Imocie mmmopra. CHauanra BaM HYXXHO
yOparh CTpaHHBIE CCBUIKM, OCTaBieHHBbIEe git svn. CHauaja MbI [I€peCTaBUM BCe METKU Tak,
uTOOBI OHM OBUIN peanbHBIMM METKaMU, a He CTPAHHBIMI YOAJIEHHBIMM BEeTKaMU. A 3aTeM MbI
IepeMeCcTM OCTaJbHble BETKY TaK, UTOOBI OHM CTAJIV JIOKATbHBIMIA.

s npuBeaeHNa METOK K KOppeKTHOMY By Git-MeTOK BBIIIOJIHUTE:

$ cp -Rf .git/refs/remotes/tags/* .git/refs/tags/
$ rm -Rf .git/refs/remotes/tags
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ITu DeiiCTBUSA ePEMECTAT CCHUIKI, KOTOPbIE ObLIN yIaTEHHBIMU BETKAMY HAUMHAIOIIMIL-
cs ¢ tag/, M CHENAIT UX HACTOAIIUMH (JIETKOBECHBIMI) METKAMI.
3areM, epeMecTuUTE OCTATBHBIE CCHUIKK B refs/remotes Tak, UToObI OHU CTAN JIOKAIBHBI-

MU BETKaMMU:

$ cp -Rf .git/refs/remotes/* .git/refs/heads/
$ rm -Rf .git/refs/remotes

Teneps Bce cTapble BeTKM CTayIM pealbHBIMU Git-BeTKaMI, a Bce CTapble METKM — peajIbHbI-
mu Git-merkamn. IlocieqHee, UTO OCTATIOCh CoeNaTh, 3TO K06aBUTH cBOIT Git-cepBep B KauecTBe
yRaJI€HHOro pecypca 1 OTIIPaBUTh Ha Hero NaHHble. Bor mpumep mobasiieHns cepBepa Kak yja-

JIEHHOT'O MCTOUHIKA:

$ git remote add origin git@my-git-server:myrepository.git

Tak xak BbI XOTUTE, 4TOOBI BCE BAIIIM BETBU U METKU OBLINU IIepeaaHbl Ha 3TOT CEPBEP, BbI-

ITIOJIHUITE:

$ git push origin --all

Teneps Bce BaIllM BETKU M METKM JOJDKHBI OBITh MMIIOPTMPOBaHbI Ha HOBBI Git-cepBep B

YUNCTOM UM OIIPpATHOM BUIE.

8.2.3. Perforce

Crenyroliieit CCTeMOIL, A KOTOPOJL MBI PACCMOTPYM IIPOLIeyPY UMIIOPTUPOBaHMS, Oy eT
Perforce. Yrunura umnopruposanus nist Perforce raxxe pacnipoctpausercs B cocrase Git’a. Ecin
BBI ucrnionb3yete Git Bepcun crapee 1.7.11, To cIieHapmit JOCTYIIeH TOJIBKO B ceKIMu contrib mc-
XOMHOIO KOZia — OH He JOCTYIIEH II0 YMOJIYaHMIO, Kak git svn. B atom ciryuae Bam mmotpebyercs

oTyunTh ucxonusli kox Git’a, pacronaratorniics Ha git.kernel.org:

$ git clone git://git.kernel.org/pub/scm/git/git.git
$ cd git/contrib/fast-import

B xarasnore fast-import BeI HailéTe MCIIONHIEMBIiT clieHapuil Ha s13b1Ke Python ¢ HasBa-
HMeM git-p4. ¥V Bac Ha KOMIIBIOTEpe TOJKEH ObITh ycTaHOBIEH Python u yTuinra p4 mis Toro,
4TOOBI 3TOT CLIeHAPMIl CMOT OCYILIeCTBUTH UMIIOPTMpOBaHue. [JoIycTuM, HallpUMep, YTO BbI MM-
noprupyerte mpoekt Jam u3 Perforce Public Depot. [l HacTpoliky Balieyi KIMEHTCKOM MallHbI

HeOoOXOIMMO YCTaHOBUTH IepeMeHHYI0 oKkpykeHus P4PORT, ykassiBaronyro Ha gemo Perforce:

243



T'masa 8 Git u gpyrue crcTeMbl KOHTPOJIS BEPCIUIT Ckot Yakon Pro Git

$ export P4PORT=public.perforce.com:1666

3amyctute KoMaHAy git-p4 clone mis uMnopTupoBaHus mpoekTa Jam c Perforce-cepsepa,
IepenaB B KayecTBe ITapaMeTPOB AEIO U IIYTh K IIPOEKTY, a TAK)Xe IYTh K KaTaJOTy, B KOTOPBII

BBI XOTUTE IMIIOPTHIPOBATDH ITPOEKT:

$ git-p4 clone //public/jam/src@all /opt/p4import

Importing from //public/jam/src@all into /opt/p4import
Reinitialized existing Git repository in /opt/p4import/.git/
Import destination: refs/remotes/p4/master

Importing revision 4409 (100%)

Ecnnu BBI Teneps nepeiiaére B KaTanor /opt/p4import u BBIIOIHNUTE KOMaHAy git log, BEI

YBUOVTE UMIIOPTUPOBAHHYI0 MHPOPMAIIVIO:

$ git log -2

commit 1fd4ec126171790efd2db83548b85b1bbbcO7dc2
Author: Perforce staff <support@perforce.com>
Date: Thu Aug 19 10:18:45 2004 -0800

Drop 'rc3' moniker of jam-2.5. Folded rc2 and rc3 RELNOTES into

the main part of the document. Built new tar/zip balls.
Only 16 months later.
[git-p4: depot-paths = "//public/jam/src/": change = 4409]

commit ca8870db541a23ed867138847eda65bf4363371d
Author: Richard Geiger <rmg@perforce.com>
Date: Tue Apr 22 20:51:34 2003 -0800

Update derived jamgram.c

[git-p4: depot-paths = "//public/jam/src/": change = 3108]

Kak Bupgure, B Ka)XIOM KOMMMUTE eCTh uaeHTUUKATOp git-p4. OcTaBuTh 3T0T MAEHTU -
Karop OymeT XOpOIIMM pellleHNeM, ecllit II03)Ke BaM IIOHAOOUTCS y3HATh HOMEpP M3MeHEHNS B
Perforce. Onnaxo, eciiut BbI BCE yKe XOTUTE YOAIUTh 3TOT UAeHTI(UKATOpP — Telleph CaMOe BpeMs
3TO CHeJIaTh, O TOTO, KaK BbI HAUHETe paboTaTh B HOBOM PeIO3UTOPUI. MOKHO BOCIIOJIB30BAThCS
KoMaHpoit git filter-branch mus oqHOBpeMeHHOIO yHaleHUs BCeX CTPOK C MAeHTUUKATO-

pom:
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$ git filter-branch --msg-filter '
sed -e "/A\[git-p4:/d"

Rewrite 1fd4ec126171790efd2db83548b85b1bbbcO7dc2 (123/123)

Ref 'refs/heads/master' was rewritten

Ecny BBI Temeps BBIIOJMHNTE git 1og, TO yBUANTE, YTO BCe KOHTPOJIbHBIE CyMMbI SHA-1
M3MEHWINCH, ¥ UTO CTPOKM cofepikainye git-p4 Gosbllle He MOSBISIOTCS B COOOIEHMAX KOM-

MIUTOB:

$ git log -2

commit 10al16d60cffcal4d454a15c6164378F4082bc5b0
Author: Perforce staff <support@perforce.com>
Date: Thu Aug 19 10:18:45 2004 -0800

Drop 'rc3' moniker of jam-2.5. Folded rc2 and rc3 RELNOTES into

the main part of the document. Built new tar/zip balls.
Only 16 months later.

commit 2b6c6db311dd76c34c66eclc40a49405e6b527hb2
Author: Richard Geiger <rmg@perforce.com>

Date: Tue Apr 22 20:51:34 2003 -0800

Update derived jamgram.c

Bamr mMnopTupyeMslit pero3uTopmii FOTOB K OTIIpaBKe Ha HOBBIIT Git-cepBep.

8.2.4. CoOcTBeHHAas YTUINTA AJIA MMIIOPTA

Ecotu BB CIIONIB3y€ETE CUCTEMY, OTIMUYHYI0 OT Subversion mu Perforce, Be MoxeTe rmouckarb
YTWJIATY [JIS MMITOPTA 0T CBOIO cucreMy B maTepHere — st CVS, Clear Case, Visual Source Safe
M [axke IS IIPOCTOTO KaTajora C apXMBaMIU y>Ke CYILLeCTBYIOT KaueCTBeHHbIE MHCTPYMEHTHI JJIsI
MMIOPTUPOBaHy. Eciu HM OQUH 13 9TUX MHCTPYMEHTOB He IOAXOJUT AJII BallX IieJielt, 1mbo
eciI BaM Hy>KeH OOJIbLINIT KOHTPOJIb HAJ[ IIPOLECCOM MMIIOPTUPOBAHMS, BAM CTOUT JVICIIOJIB30-
BaTh yTIiNTy git fast-import. 9Ta KoMaHOa NPMHMMAET IIPOCThIE MHCTPYKLIMI CO CTAHAAPT-
HOTO0 BBOJA [JI yIIPaBJIEHNS IIPOLIECCOM 3aIMCY HYKHBIX HaHHBIX B 6a3y Git’a. Hamuoro mporre
co3paTth HeobxoxuMble 00BeKTHI B Git'e Tak, ueM 3amyckas 6a3oBbie KoMaH bl Git’a 1160 mpITasch
3ammcarh cbIpble 00beKThI (M. r1aBy 9). Ilpu ucronbp3oBannu git fast-import BbI MokeTe co-
3[1aTh CLIEHAPUIL Ui MMIIOPTUPOBAHNS, KOTOPBIII CUNTHIBAET BCI0O HEOOXOMMMYIO MH(OPMAIIIIO
V3 MIMIIOPTUPYEMOII CUCTEMBI U BBIBOJUT IIPOCTHIE IIOHITHBIE MHCTPYKIMM Ha CTAHIAPTHBIN BbI-
BOZ. 3aTeM BBI IIPOCTO 3aIlyCcKaeTe 3TOT CLIEHAPMII I, MCIIOJIb3Ys KOHBelep (pipe), mepengaére pe-
3yJIbTAThI €ro paboTe! Ha BXox git fast-import.

Yro6bI OBICTPO IPOAEMOHCTPHUPOBATH CYTh 3TOTO IMIOAXO0Aa, HAMINIIIEM IIPOCTYIO YTVIUTY IJIST

nmnopra. [Tonoxum, uto BeI paboTaeTe B KaTajore Current 1 BpeMs OT BpeMeH! JieJlaeTe pe3eps-
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HYIO KOIIMIO 3TOI'0 KaTajora, m00aBIsAsd K MMEHU maty — back_YYYY_MM_DD, 1 BbI XOTUTE MMIIOP-

THpoBath 310 Bcé B Git. lomycTum, Ballle JepeBO KaTaJOrOB BBIMJIAANUT TAKUM 06pasoM:

$ 1s /opt/import_from
back_2009_01_02
back_2009_01_04
back_2009_01_14
back_2009_02_03

current

Inst Toro uTo66EI MMIOPTUPOBATH BCE 310 B Git, Ha0 BCOMHNTD, Kak Git XpaHUT HaHHBIE.
Kax Bp1 momuuTE, Git B CBOEIT OCHOBE IpeACTaBIIsieT COOO0TI CBI3HBII CIIMCOK 00 BEKTOB-KOMMMUTOB,
YKa3bIBAIOIMX HA CHUMKI COCTOSHUS X COfepXuMoro. Beé, uro Bam Tpebyercs, 3T0 cOOOIIUTH
koMmaHe fast-import uro gBJIfEeTCT MAaHHBIMU CHUMKOB COCTOSHUS, KaKie TaHHble KOMMITOB
yKa3bIBalOT Ha HUX ¥ HOPSIAOK uX ciemoBaHms. Crparerueit Halmx KeiicTBUIL OyxeT 06X0/ BCex
CHIMKOB COCTOSHISA II0 OUePe I CO3[aHVe COOTBETCTBYIOIIX KOMMMITOB C COIEPKIMBIM Kax-
JIOTO KaTaJIora, C IPUBSI3KON KaKIOT0 KOMMUTA K IIPebIAYIIEeMY.

Taxk >xe kak u B r1aBe 7 B pasnene «IIpumep cosganusa noanuTuku B Git», MbI HalmyIeM clieHa-
puit Ha Ruby, mockosbKy 310 TO, € UeM st 00BIYHO paboTalo, M, KpOME TOT0, OH Jierko unraercs. Ho
BBI MOJKETE CO37aTh €r0 Ha J00M JpyroM s3bIKe, KOTOPHIM BJIajfeeTe — OH IIPOCTO JOJDKEH BbI-
BOAUTH HEOOXOAVMYI0 MH(GOPMALINIO Ha CTAaHAAPTHBIN BhiBoA. Ecotu BoI paboTaere moxg Windows,
TO NOJDKHBI 0COOBIM 06pa3oM 1103a00TUTHCS O TOM, UTOOBI B KOHIIE CTPOK HE COEPKAINICH CUM-
BOJIBI BO3BpaTa KapeTku — git fast-import mpuHMMaeT TOIbKO cMBOI rtepeBosa ctpoku (LF),
a He CIMBOJI IIepeBoja cTpoku 1 Bo3Bpara kapeTku (CRLF), koropsiit ucronb3yercs B Windows.

Ilnst Toro 4TOOBI HaUaTh, BBl HOJDKHBI IIEpeliTH B LIeJIEBOI KAaTaJIOr M MAEHTU(UUUPOBATDH
KaKOBII ITOKATAJIOT, ABIAIOLINIICA CHUMKOM COCTOSHMSA, KOTOPBIN Bbl XOTUTE MMIIOPTUPOBATH

B Buae kommuta. OCHOBHOI LIMKII Oy €T BBIIAAETH CIEAYIOLIM 00pa3oM:

last_mark = nil

# loop through the directories
Dir.chdir (ARGV[0]) 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

Bl 3anyckaeTe pyHKLMIO print_export BHYTpy KaXIOTO KaTajora, oHa 6epéT 3ammch 1 oT-
METKY IIpeqbIAYyIIer0 CHMMKA COCTOSHIA M BO3BpAIllaeT 3aIlJICh M OTMETKY TE€KYILIETO; TaK BbI CMO-

JKeTe UX MPABIIBHO MeXAY co601t coeqnHnTh. « OTMEeTKa» — 3T0 TepMMH yTuiauThl fast -import,
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00603HaYAOIIII NIeHTU(PIKATOP, KOTOPHIiL BBI JaéTe KOMMUTY; KOT/Ia BbI CO3aéTe KOMMUTBI, BB
HasHayaeTe KaKAOMY KOMMUTY OTMETKY, II0 KOTOPOJI Ha HETO MOKHO COCJIAThbCA U3 IPYTUX KOM-
muToB. Takum 06pa3om, mepBast onepars, KOTOPYIo Hao BKIIOUMTh B MeTOT print_export, ato

TeHepanys OTMETKI M3 IMEHV KaTajora:

mark = convert_dir_to_mark(dir)

Mpbr1 caegraeM 3TO HyTéM CO3AaHMA MAaCCBa KaTaJIOTOB I MICIIOJIb3YSI 3HAUCHIIE ITIOPAAKOBOIO

HOMEpa KaTajlora B MaCCUBE KaK €ro OTMETKY, IIOCKOJIbBKY OTMETKa JOJI’KHa OBITH IEJIbIM UNICIIOM:

$marks = []
def convert_dir_to_mark(dir)
if !$marks.include?(dir)
$marks << dir
end
($marks.index(dir) + 1).to_s

end

Ter[epb, Korga MbI MM€E€EM LI€JIOUNICIIEHHOE IIPEACTABIIEHNIE€ HAIIETO KOMMIITA, HaM HY>KHbI
JAaThbl, UTOOBI YKa3bIBaTh IX B METaAaHHBIX KOMMITOB. HOCKOJ’Ibe JaTa 3allyiCaHa B IMEHI KaTa-

Jiora, MblI BbifessieM eé ortyna. Ciieqyroleii CTpOKOIL B ClieHapuu print_export Oymer:

date = convert_dir_to_date(dir)

roe Meton convert_dir_to_date ompenenén Kak:

def convert_dir_to_date(dir)
if dir == 'current'
return Time.now().to_1i
else
dir = dir.gsub('back_', '")
(year, month, day) = dir.split('_"')
return Time.local(year, month, day).to_i
end

end

10T METO BO3BpAIIA€T NEJIOUNCIIEHHOE 3HAUECHNIE NaThI JJI Ka’KOOI'0 KaTajora. HOCJ’[EI[HHH
YacTh M€TaJaHHbIX, KOTOpad HaM HY>KHa IJI BCEX KOMMIITOB 3TO JaHHBIE O KOMMUTEPE, KOTOPbIE

MBI JKECTKO 3a1aéM B III00AJIBHOIL ITepeMeHHOI:
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$author = 'Scott Chacon <schacon@example.com>'

Tenepb MBI TOTOBBI IPUCTYIUTD K BBIBOAY JaHHBIX KOMMMUTA B CBOEM CLieHAapUU MMIIOPTA.
HMamgum HauanpHYI0 MH(POPMALIMIO FOBOPSIIYIO, UTO MBI 3a7aéM 00bEeKT KOMMMTA, BETKY, Ha KO-
TOPOJI OH HaXOQUTCS, 3aTeM OTMETKY, KOTOPYIO MbI paHee CreHepMpPOBa, MHGOPMAIIIIO O KOM-
MUTEpe U COOOIIEHe KOMMUTA, a 3aTeM IIPeBIYIUNIT KOMMUT, €CI OH eCTh. KOX BBIMISIAUT

CJIIEAYIOINM 06p330MZ

# 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

MpI 5kécTKO 3a7aéM uacoBoil mosc (-0700), TOCKOIBKY Tak Ipoiie. Eciau BbI uMmoprupyere
JaHHBIE 13 JPYTOJl CUCTEMBI, BB JOJDKHBI YKa3aTh UaCoBOI ITosIC B Buje cMmeleHust. CooOueHne

KOMMITA OOJI)KHO OBITD IIpEeACTaBJI€HO B ocobom Q)opMaTe:

data (size)\n(contents)

dopmar cocrout u3 cioBa data, pasmepa JaHHBIX, KOTOPbIE TPeOyeTCs IIPOUYECTh, CUMBOJIA
IepeHoca CTPOKM M, HaKOHeL[, CAMUX AaHHBIX. [IoCKOIIbKY HaM IOTpeOyeTcs MCIIONb30BaTh Ta-
KOI1 ke (hopMaT I103Ke [JIS OIMCAHNS COMEPKIMOTO dariia, CO3JaaM BCIIOMOTraTeIbHBI METON

export_data:

def export_data(string)
print "data #{string.size}\n#{string}"

end

Bcé uro HaMm ocTanock, 3TO OMMCATh comepKuMoe (aiia AT KaKI0ro CHIMKA COCTOSHMS.
9TO0 MPOCTO, MOCKOIBKY KUKABIN 13 HUX CONEPKUTCA B KaTajore: MBI MOXXeM BBIBECTU KOMaH-
oy deleteall, 3a KOTOpOI CIIEAYET COOEPKIMOE KaKIOTO cba]?ma B Kartajore. ITocie sToro Git

COOTBETCTBYIOIIIVIM 06pa30M m03aboTUTCI O perucTpanmm KaKaoro CHIMKa:

puts 'deleteall'

Dir.glob("**/*").each do |file|
next if !File.file?(file)
inline_data(file)

end
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ITpumeuaHMe: MOCKOIBbKY MHOTME CUCTEMBI paCCMAaTPUBAIOT CBOM PEBU3UM KaK M3MeHEHUS
OT OJTHOTO KOMMUTA [0 Apyroro, fast-import Takke MO)KeT IpMHUMATh KOMaH/BI, 3afalolye
IUTSE KQKIOTO KOMMMTA, Kakue ¢ariisl ObLIy 106aBIeHbl, YaaleHbl NI MOAU(UIMPOBAHEIL, a TaK-
)Ke YTO SBIISETCS HOBBIM COIEep)XMMBIM (paityioB. B HalreM Ipumepe BbI MOIVIM ObI BBIUMCIINTH
PasHOCTb MEXIy CHIMKAMI COCTOSHMS ¥ IIPeJOCTaBUTh TOJIBKO 3TU JaHHBIE, HO 3TO cioxHee. C
TaKIM K€ YCIIEXOM MOKHO IpenocTaButh Git'y Bce maHHBIe Ui TOTO, UTOOBI OH CaM BBIUMCIIVIL
pasHuny. Eciu ¢ BalmmMy JaHHBIMHU IIpOIIe IPeJOCTaBIATh PasHUIly MeKAy CHIMMKAMU COCTO-
STHUS, 00paTUTeCh K CTpaHuIle pykoBoacTBa fast-import mis moixydyeHus mogpobHOCTEN 0 TOM,
KakK IIPeIOCTaBIIATh JaHHbBIE TAKUM CII0COO0M.

dopmar I 3aJaHUA CORMEP;KMMOro HOBOTO ¢aiiia aubo yKasaHus HOBOTO COINEPKIMOTO

M3MEHEHHOTO cbaﬁma cJ1e Ty FOLLIVIL:

M 644 inline path/to/file
data (size)

(file contents)

3mecy, 644 — 370 IIpaBa gOCTyIIa (ecnu B IIPOEKTe eCTh UCIIONHsIeMble (ajiabl, BaM HaJqO BbI-
SBUTH UX U HA3HAYUTH UM IIpaBa QOCTyIa 755), a mapamerp inline roBOput o ToM, 4TO COmEp-
JKIMoe OyJeT BBIBOAUTHCSA HEIIOCPeACTBEHHO ITOCTIe 9T0I cTpoku. Meton inline_data BeIriaguT

CJIeAYIOLIM 00pa3oMm:

def inline_data(file, code = 'M', mode = '644'")
content = File.read(file)
puts "#{code} #{mode} inline #{file}"
export_data(content)

end

MBI IOBTOPHO MCIOIB3yeM MeTO export_data, onpenenéHHBII paHee, IOCKOIBKY OH pa-
60TaeT TyT Tak )Ke, KaK I IIPK 3a0aHNM COOOIIeHIT KOMMIITOB.
ITocnenHee, UTO BaM OCTAJIOCH CHENATh, 9TO BEPHYTH TEKYIIYIO OTMETKY, UTOOBI €€ MOXHO

OBLIO nepeaarb JuId MICIIOJIb30BaHMA B CIIEAYIOILYIO ITEPALIIIO:

return mark

I[IPUMEYAHUE: Ecnu BoI paboraere mog Windows, To qOJDKHBI yOeqUTHCS, UTO HOOABIIN
el(é OqVH JOIIOJHUTENbHBIN I1ar. Mel yxxe yrmommaanu, yro Windows ncnonszyer CRLF mis
nepexofa Ha HOBYIO CTPOKY, Torga Kak git fast-import oxmmaer toxsko LF. {15 TOoro uroGs
1n306e)XaTh 9TON IpobIeMBbl U CHeNIaTh IPOIlecC MMIIOpTa 6e30MMO0YHbIM, BaM HY>KHO CKa3aTbh

Ruby ncrons3osats LF Bmecto CRLEF:

$stdout.binmode
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910 Bcé. Ecaim BRI Telepb 3aIlyCTUTE TOT CLieHApMil, TO MOJYUNTe IIPUMEPHO CIeRyolllee

COZlepPKIUMOe:

$ ruby import.rb /opt/import_from

commit refs/heads/master

mark :1

committer Scott Chacon <schacon@geemail.com> 1230883200 -0700
data 29

imported from back_2009_01_02deleteall

M 644 inline file.rb

data 12

version two

commit refs/heads/master

mark :2

committer Scott Chacon <schacon@geemail.com> 1231056000 -0700
data 29

imported from back_2009_01_04from :1

deleteall

M 644 inline file.rb

data 14

version three

M 644 inline new.rb

data 16

new version one

(...)

Jlns Toro uTo6BI 3allyCTUTh YTUJIMTY MMIIOPTa, IlepeHallpaBbTe 3TOT BBIBOA Ha BXon git
fast-import, Haxomsace B Git-perro3uropun, B KOTOPBIN XOTUTE COBEPIINTDH MMIIOPTIPOBAHNE.
Brl MokeTe cOo3[1aTh HOBBII KaTaJIOT, a 3aTeM BBIIIOJHUTDL B HEM git init u moTOM 3amyCTUTH

CBOJI CLIEHApMIL:

$ 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: 18 ( 1 duplicates )
blobs 7 ( 1 duplicates 0 deltas)
trees 6 ( 0 duplicates 1 deltas)
commits: 5 ( 0 duplicates 0 deltas)
tags 0 ( 0 duplicates 0 deltas)

Total branches: 1 ( 1 loads )
marks: 1024 ( 5 unique )
atoms: 3

Memory total: 2255 KiB
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pools: 2098 KiB
objects: 156 KiB
pack_report: getpagesize() = 4096
pack_report: core.packedGitWindowSize = 33554432
pack_report: core.packedGitLimit = 268435456
pack_report: pack_used_ctr = 9
pack_report: pack_mmap_calls = 5
pack_report: pack_open_windows = 1/ 1
pack_report: pack_mapped = 1356 / 1356

Kax Bunure, mocie ycrerinoro sasepiieHns Git Bbrxaér 60JIbI10e KOIm4decTBO MHPOpMALu
0 IIpofesaHHo paboTe. B HaneM ciryuae Mbl UMIIOPTUPOBAJIY B OOLLEN CIIOKHOCTH 18 06 BEKTOB
IUI 5 KOMMUTOB B OQHOI BeTKe. Terneps BeimonHuTe git 10g, YTOOBI YBUIETH CBOIO HOBYIO VIC-

TOpUIO U3MEeHEHUIN:

$ git log -2
commit 10bfe7d22cel5ee25b60a824c8982157ca593d41
Author: Scott Chacon <schacon@example.com>

Date: Sun May 3 12:57:39 2009 -0700
imported from current

commit 7e519590de754d079dd73b44d695a42c9d2df452
Author: Scott Chacon <schacon@example.com>

Date: Tue Feb 3 01:00:00 2009 -0700

imported from back_2009_02_03

Hy BoT, BBI IMOTyUYMiIM 4YMCTHIN U KpacuBblil Git-perrosuropnii. Ba)KHO OTMETHUTH, UTO IIOKa
YTO Y Bac HeT HUKaKux ¢arioB B paboueM KaTajore — BbI JOJKHBI COPOCUTH CBOIO BETKY Ha BETKY

master:

$ 1s

$ git reset --hard master

HEAD is now at 10bfe7d imported from current
$ 1s

file.rb 1lib

C nomomrpio yTuianTsl fast-import MOKHO HgejlaTh HAMHOTO 00JIbllle — MaHUIIYJIMPOBATH
Pa3sHBIMU IIpaBaMy HOCTYIIA, IBOMYHBIMY JAHHBIMIY, HECKOJBKIIMI BETKAMII, COBEpIIATD CIINA-
HMA, Ha3HAYaTh METKI, 0TOOpakaTh MHAMKATOPEI IIporpecca 1 MHOToe fapyroe. HekoTopoe komu-

YeCTBO IIPUMEPOB 60J1ee CIIOKHBIX CLiIeHapMeB COAEPKUTCA B KaTajore contrib/fast-import B
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ucxonHoM kope Git’a; oquH M3 caMbIX JYyUIINX M3 HUX — CLEHAPUIl git-p4, 0 KOTOpOM 1 yiKe

pacCcka3bIBaJ.

8.3. Utorn

ITocsie Bcero BBINIECKA3aHHOTO BBI JOJDKHBI UYBCTBOBAThH ce0sl yBepeHHO, ucnonb3ys Git B
cBsi3Ke ¢ Subversion Wiy UMIIOPTUPYS MPAKTUUECKU JIIOOOII CYLIeCTBYIOIIMII perodutopmii B Git-
Peno3uTOpuit, He Tepsis Ipu 3TOM JaHHbIX. ClleAyolas riaBa pacCKpoeT Iepef BaMu BHYTPEH-
HIOI0 MexaHMKy Git’a, Tak uTo BBI OymeTe CIIOCOOHBI CO3[aTh KaXK/IbIII HEOOXOMMMBIIT OailT qaH-

HBIX, ecJIM IoTpedyercs.
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I'maBa 9
Git u3HyTpI

BbI MOIIINM IIpOYMTATH IIOUTH BCIO KHUTY IIEPEJ TeM, KaK IPUCTYIUTD K 3TOJ IJIaBe, a MOIJII
TOJIBKO YacTh. Tak MM MHave, B JAHHOI IJIaBe PacCMaTPUBAIOTCI BHyTpeHHMe npoueccs! Git'a n
ocobeHHOCTH ero peannsaruy. Ha Mot B3Iy, usydeHne sTuX Bellell — 9T0 OCHOBA IIOHMMAaHUS
TOTO, HACKOJIBKO Git I10JIE3HBIIT M MOILHBII MHCTPYMEHT. XOTs HEKOTOPBIE YTBEP;KAAIOT, UTO 13-
JIO’KEHIE 3TOTO MaTepuaa MOKeT COMTh HOBIUKOB € TOJIKY M OKa3aThCs IUIS HUX HEOIIPaBJaHHO
CJI0KHBIM. VIMEHHO II03TOMY 9Ta IVlaBa OTHEeCEHa B KOHeLl, JaBas BO3MOXKHOCTb 3a/fHTEPECOBaH-
HBIM OCBOUTH €€ paHblile, & COMHEBAIOLIMMCS — TIO33Ke.

Urak, npucrynum. Bo-niepBeix, HartoMHI0, uto Git — 970, 110 CyTH, KOHTEHTHO-afpecyeMas
daitnoBas cucrema ¢ moabsoBatensckuM CKB-nHTepdeiicom mosepx Heé. JJOBOIBHO CKOPO CTAHET
[IOHSTHEE, UTO 9TO 3HAUMNT.

Ha sape passurtnus Git’a (mpumepHo g0 Bepcun 1.5), mHTepderic 6511 3HAUNTEIIBHO CIOKHEe,
IIOCKOJIBKY OBLT 60JIee ITOXOXK Ha MHTepdelic JocTyma K (aiioBoil CcTeMe, ueM Ha 3aKOHYeH-
uyto CKB. 3a nocieHue rogst, nHTEpQeic 3HAUNTENBHO YIYUILIIIICS Y 110 y0GCTBY He yCTyIaeT
aHajoraM; y HeKOTOPBIX, TeM He MeHee, C TeX II0P COXPaHMIICS CTEPEOTHII O TOM, UTO MHTepderic
y Git’a uepecuyp CIOXKHBII M TPYAEH IS M3YUEHNS.

KonrenTHO-anpecyemas ¢aitnopas cucrema — ocHoBa Git'a, OueHb MHTEpeCHa, IMEHHO eé
MBI CHauajla pacCMOTPYM B 3TOII IVIaBe; fajee OyIyT PacCMOTPEHBI TPAHCIIOPTHBIE MEXaHI3MbI
VI MTHCTPYMEHTBI 00CIIY>KMBAHUS PEIIO3UTOPYSI, C KOTOPBIMI BaM B CBOE BPeMsI, BO3MOXHO, IIPY-

IIéTCH CTOJIKHYTbCA.

9.1. Canrexnuka u ¢gapdop

B aroit KHure O6BLIO OMICAHO, KaK I10JIb30BaThest Git’ oM, IpUMeEHss IPUMEPHO TPU HEeCATKA
KoMaHJ, HanpuMep, checkout, branch, remote u r.i1. Ho Tax xak cHauana Git OBLI CKOpee MHCTPY-
meHTapueMm mis cospanus CKB, uem CKB, ynoGHO 1uist ITosib30BaTesIell, B HEM IIOJTHO KOMaHL,
BBIMTOJIHAIOLIMX HU3KOYPOBHEBBIE OIIEPALIMN, KOTOPhIE CIIPOEKTMPOBAHBI TaK, UTOOBI X MOYKHO
OBLIO MCIIOIB30BaTh B Ien0uKy B cTruie UNIX, a Takke MCIIOIB30BaTh B CLieHAPUAX. ITU KOMaH-
IbI, KaK IIPaBIUJIO, HA3BIBAIOT CIyXeOHbIMU («plumbing» — Tpy6GonpoBox), a OpMeHTIpOBaHHbIE
Ha II0JIb30BaTeJIs Ha3bIBAIOT I10JIb30BaTebcKuMu («porcelain» — dapdop).

IlepBbIe BOoceMb IUIaB KHUTY ObLIN IOCBSIIEHBI IPAKTUUECKI TOJIBKO II0JIb30BaTEIBCKIM KO-
MaHfaM. B maHHoIT r1aBe e paccMaTpMUBAIOTCS MMEHHO HI3KOYpOBHEBBIE CIIy>KeOHbIe KOMaH/IbI,
JAolye KOHTPOJIb HaJl BHyTpeHHUMY Ipoleccamu Git’a 1 mmokassIBaole, Kak OH paboraer u

nouemy oH paboraer Tak, a He nHaue. [Ipennosaraercs, uTo JaHHbIE KOMAHABI He OyAyT UCIOJb-
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30BaThC HAIIPIMYIO U3 KOMaHIHOI CTPOKM, a OyAYT CIYKUTh B KaUeCTBE CTPOMUTEIBHBIX OJIOKOB
IJI9 HOBBIX KOMAaHJ, I I10JIb30BaTeJIbCKUX CLIEHAPMEB.

Korpa BeI BeIIosIHAeTe git init B HOBOM MM CylecTBOBABIIIeM paHee Kartajore, Git cosna-
€T moaKaTayor .git, B KOTOpOM pacIojlaraeTcs ouTu Bcé, ueM oH 3ampasniser. Eciu tpeGyercs
BBINIOJIHUTD pe3epBHOE KOMMPOBAaHMNE MM KIOHMPOBaHIIE PEMNO3UTOPHUA, JOCTATOUHO CKOIINPO-
BaTh BCETO JIXIIB OAVH 9TOT KAaTAJIOT, UTOOBI IIOIYyUNTh IIOUTK BCé Heobxonumoe. Yl maHHas riasa

IIOUTH ITOJIHOCTBIO ITOCBAIIE€HA €TI0 COOEPKMMOMY. Bor Tak oH BBITJIAONUT:

$ 1s

HEAD
branches/
config
description
hooks/
index

info/
objects/

refs/

Tam moryTt 6bITh U ApyTue Gajiibl, HO HEIIOCPEeACTBEHHO ITocie git init BBI yBUANMTE MMeEH-
Ho 910. Karasnor branches He ncrions3yercs HoBbiMu Bepeusmu Git’a, a daiin description tpe-
Oyercst Tonpko nporpamme GitWeb, Ha Hux He cTouT obparaTs ocoboro Buumanus. daitn config
COEP>KUT HACTPOIKY IIPOEKTa, a KaTayor info — ¢aitn ¢ rrobasbHbIM QUIBTPOM, UTHOPUPYIO-
1M Te ¢aliibl, KOTOphIe BBl HE XOTIUTE ITIOMECTHUTH B .gitignore. B katamore hooks pacmosararorcs
KJIMEHTCKIIE U CepBepHBIE IIepeXBaTUMKIY, IOAPOOHO pacCMOTpPEHHbIE B IJIaBe 7.

Hrak, ocTamoch UeTbIpe BaXKHBIX 3JIEMEHTA: (1)a17mbl HEAD, index u xaranoru objects, refs.
910 KIOUeBbIe aeMeHTh! xpaHunnma Git’a. B karamore objects HaxomuTcs, cobcTBeHHO, 6a3za
IAHHBIX, B refs — cchuIkM Ha 0O'BEKTHI KOMMMITOB B 97011 6a3e (BeTkn). Paitsr HEAD yKa3bIBaeT Ha
TEKYIIYIO BETKY, 11 B (paisre index xpanurcs nudopmanms nHaekca. B mocienymomx pasgenax

JaHHBIE 3JIeMEHTHI OYOyT pacCMOTPEHHI 6oJlee MOAPOGHO.

9.2. 00pexTHI B Git

Git — xoHTeHTHO-afmpecyeMas ¢aiutosas cucreMa. 3goposo. Ho uTo aTo 03Hauaer? A o3Ha-
YaeT 3To, YTO B CBoelt ocHoBe Git — IpocToe XpaHMIINIIe KIIIoU-3HaueHMe. Mo>KHO J06aBUTh Tyaa
m060€e Cofiep KIMoe, B OTBET Oy/IeT BBIAAH KIII0U, II0 KOTOPOMY 3TO COTEpP>KIMOe MOKHO M3BJIEYb.
[lng mpuMepa, MO>KHO BOCIIOIB30BAThCS cny>Ke6H0171 xoMaHgou hash-object, kotopas nobasJs-
€T JaHHbIE B KaTaJIoT . git 1 Bo3BpamaeT kirou. 1 Hayana co3maauM HoBbl Git-permo3uTopuii

u yBequmcs, UTo KaTayor objects mycr:

$ mkdir test

$ cd test

$ git init

Initialized empty Git repository in /tmp/test/.git/
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$ find .git/objects
.git/objects
.git/objects/info
.git/objects/pack

$ find .git/objects -type f
$

Git mporHNIMaNM3UpoBa KaTalor objects u cosgan B HéM rmogkartanoru pack i info, moxa

6e3 ¢aitnos. Teneps qob6aBUM Koe-KaKoe TEKCTOBOE comepkmmoe B 6asy Git’a:

$ echo 'test content' | git hash-object -w --stdin

d670460b4b4aece5915caf5c68d12f560a9fe3e4

Kirou -w komanas: hash-object ykaspiBaer, uTo 06beKT HEOOXOQUMO COXPAHUTH, MHAUE KO-
MaH/Ia [IPOCTO BhIBeeT Kty 1 Bcé. Piiar - - stdin ykasbpIBaer, uTo JaHHbBIE HEOOXOOMMO CUUTATH
CO CTaHJAPTHOI'0 BBOJA, B IIPOTUBHOM ciaydae hash-object oxumaer nma (baﬁna. BriBog xoman-
Ibl — 40-cMBOJIbHAs KOHTPOJIbHAA cyMMa. 9o xelll SHA-1 — KOHTpOJIbHas CyMMa COIEP>KIMOT0
¥ 3ar0JIOBKA, KOTOPBII OyaeT paccMoTpeH no3aHee. Tenepb MOKHO YBIUIETh, B KAKOM Bue OymyT

COXpaHEHBI Balllll TaHHbIE:

$ find .git/objects -type f
.git/objects/d6/70460b4b4aece5915caf5c68d12f560a9fe3e4

B xaranore objects mosiBuicsa ¢aitn. 9To U eCTh HayaJbHOE BHyTpeHHee IpefCTaBiIeHle
maHHbIX B Git'e — oguH dailn Ha egVHUIYY XpaHeHUs ¢ MMeHeM, SBJISIOIMMCSI KOHTPOIbHOM
CYMMOII cofepXKuMoro u 3arosioBka. [lepssie nBa cumBosa SHA ompenensior mogkaTaior daiiia,
OCTaJIbHbIE 38 — COOCTBEHHO, M.

[Nonyunuts 06paTHO comep>KUMoe 00'beKTa MOXKHO KoMaHoit cat - file. 9To cBoeoOpasHbIit
ILIIBEITAPCKUIT apMeTICKIIT HOK [JIs IpoBepKu 00bekToB B Git’e. Kirtou -p o3HauaeT aBroMaTmye-

CKO€ OIIpeeJIEHIIE TUIIa COOEPKIMIMOTO VI BBIBO COAEPKMMOTI'0O Ha II€UaThb B yIIO6HOM BUOE:

$ git cat-file -p d670460b4b4aece5915caf5c68d12f560a9fe3ed

test content

Temeps BBl yMeeTe no6aBiaTh qaHHbIe B Git 1 n3BIeKkars ux o6parHo. To xe camoe MOKHO
Jenathb u ¢ paiutamu. Pacemorpum npumep. Haubosee mpocToit KOHTPOJIb Bepcuil daiiia MO>KHO

OCYIIIECTBUTD, CO3AaB €ro I COXpaHNB B Gase:

$ echo 'version 1' > test.txt
$ git hash-object -w test.txt
83baae61804e65cc73a7201a7252750¢c76066a30
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Teneps nsmeHnM (ailst 1 COXpaHUM ero B 6ase ellé pas:

$ echo 'version 2' > test.txt
$ git hash-object -w test.txt
1f7a7a472abf3dd9643fd615f6da379c4acb3e3a

Teneps B 6a3e cogeprxarcs ABe Bepcun ¢arina test.txt, a TakKe caMblil IEPBBI COXPaHEHHBI

OO'BEKT:

$ find .git/objects -type f

.git/objects/1f/7a7a472abf3dd9643fd615f6da379c4ach3e3a
.git/objects/83/baae61804e65cc73a7201a7252750c76066a30
.git/objects/d6/70460b4b4aece5915caf5c68d12f560a9fe3e4

Tereps MOKHO OTKATUTB (pailyl K eTo IepBOit BEpCUIL:

$ git cat-file -p 83baae61804e65cc73a7201a7252750c76066a30 > test.txt
$ cat test.txt

version 1

VIV BTOPOIL:

$ git cat-file -p 1f7a7a472abf3dd9643fd615f6da379c4ach3e3a > test.txt
$ cat test.txt

version 2

OnHAaKO 3aIIOMUHATH XeLl IS KaKT0J BEpCUM HEYLOOHO, K TOMY K€ TEPSETCS CaMo MM
¢aiina, coxpaHsercs JINIIb cofepxumoe. OGbEKTHI TAKOTO TUITAa Ha3bIBAIOT O6106aMu (aHTIL. binary
large object). imess SHA-1 o6bexTa, MokHO mmorpocuts Git moxasath HaM €ro THUII C IIOMOILIBIO

KoMmaHObI cat-file -t:

$ git cat-file -t 1f7a7a472abf3dd9643fd615f6da379c4ach3e3a
blob

9.2.1. O0'BeKTHI-HEPEBHS

Paccmorpum mpyroit tun o6bektoB Git'a — mepeBbst. OHM pelaroT mpoGieMy XpaHeHMs
nMEH (ailyioB, a TaKKe IIO03BOJIAIOT XPaHNUTh IPyNIs! (aitsioB BMecTe. Git XpaHUT KaHHBIE CXOJ-
HBIM ¢ darnoBsimMu cucremamu UNIX criocob6om, HO B HeMHOro yporiéHnaoM Buge. Comepumoe

XpaHUTCS B 00beKTaxX-AepeBbax U 65100ax, IepeBo COOTBETCTBYeT 3amucy Karanora B @C, a 65106
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GoJree yUI MeHee COOTBETCTBYeT inode miu comepxumomy daita. OGbeKT-IepeBo MOKET comep-
JKaTh OMHY U OoJlee 3aIlmceil, Kakaas M3 KOTOPBIX IpefcTaBiseT coboit Habop n3 SHA-1 xera,
COOTBETCTBYIOLIEr0 6100y MM MOAEPEBY, pesKMMa JocTyna K ¢aitny, tuna u umenu ¢aruia. Ha-

IpuMep, B IpoekTe simplegit mocieqHee KepeBo BBIMIAOUT TaK:

$ git cat-file -p masterA/{tree}

100644 blob a906cb2a4a904a152e80877d4088654daad0c859 README
100644 blob 8f94139338f9404f26296befa88755fc2598c289 Rakefile
040000 tree 99f1a6d12cb4b6f19c8655fcad46cl3ect317074e0 1lib

3anuce master” {tree} o3HauaeT 06BEKT-IEPEBO, HA KOTOPBIN YKA3BIBAET ITOCIETHIIT KOM-

MUT BEeTKU master. 3aMeTsTe, YTO IMogKaTajgor 1ib — He 65100, a yKasartesnb Ha Apyroe qepeBo:

$ git cat-file -p 99fla6d12cb4b6f19c8655fcad6c3ect317074e0
100644 blob 47c6340d6459e057871644c2447d2595F5d3a54b simplegit.rb

CxemaTuueckn, faHHbIe, XpaHsyecs B Git'e, BBINIAIAT IPUMEPHO TaK, KaK 3T0 M300payKeHO

Ha pucyHke 9.1.

tree

l
README  Rakefile lib
' v “a

blob blob tree

|
simplegit.rb

v

blob

Puc. 9.1: Yupoiwénnasa mogesns gaHubIx Git’a.

BpyuHyIo MOXHO co37aBaTh He TOJIBKO 60061, HO 11 fepeBbs. Git 06bIUHO CO31aéT Hepeso,
MICXOJSI M3 COCTOSTHMSI MHAEKCA, U 3aTEM COXPAHsIET COOTBETCTBYIOINII 06 beKT-aepeBo. [loaTomy
IUISL co3maHms 00beKTa-qepeBa HeOOXOQMMO IIPOMHIEKCIPOBATh KaKkue-HubOyab ¢auisr. s co-
3[aHUs MHOEKCa U3 OHOI 3alicy — I1epBoii Bepcuu ¢aiiia test.txt, BocrmoapayemMcss KOMaHmO
update-index. [laHHas KOMaHAa MOXeET MICKYCCTBEHHO N0OABUTH Oosiee paHHIOIO0 Bepcuio test.txt
B HOBBIII nHAeKC. HeoOxommmo nepeparh onnun - -add, T.K. (baﬁm eIll€ He CYLIeCTBYeT B MHIEKCe
(ma m camoro mHpekca emé Het), u - -cacheinfo, T.x. mobaBnsemoro ¢aiina HeT B paboueM Ka-
Tajore, HO OH ecTh B 0a3e MaHHBIX. Takke HEOOXOAMMO II€peaTh PeXXUM AOCTYIIA, Xl 1 UM

¢aritna:
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$ git update-index --add --cacheinfo 100644 \
83baae61804e65cc73a7201a7252750c76066a30 test.txt

B mamHOM ciyuae pexxuM gocTyna — 100644, uto o3HauaeT oObIYHBIN (aiti. dpyrue Bos-
MOJKHBIE BapMaHTBL: 100755 — MCIONMHAEeMBI (a1, 120000 — cuMBoIMYecKas CChLIKa. Pexxu-
MbI goctymna B Git’e ceslaHbI 10 aHaIOTMM ¢ pexxuMamu gocryna B UNIX, Ho oHu ropasno MeHee
rubKu: JaHHBIE TPU PEXXUMa — eIMHCTBEHHbIE NOCTyIHbIe st (aitnoB (610608) B Git'e (xoTs
CYILECTBYIOT M APYTHE PEXXMMBI, UCIIONb3yeMble I KaTaJIOrOB 11 IIOAMOIYJIelt).

Tenepr MOXHO BOCIIONIB30BaThCs KOMaHMOM write-tree mma coxpaHeHMa MHAeKca B
00beKT-IepeBo. 3mech onuMA -W He TpebyeTcsa — BBI30B Write-tree aBTOMAaTHUYeCKM CO3HACT

00BEKT-IePEBO 110 COCTOSIHMIO MHIEKCA, eCIIU TAaKOTO JepeBa elé He CYIIeCTBYeT:

$ git write-tree

d8329fc1cc938780ffdd9f94e0d364e0ea74f579

$ git cat-file -p d8329fc1cc938780ffdd9f94e0d364e0ea74f579

100644 blob 83baae61804e65cc73a7201a7252750c76066a30 test.txt

Taxxe MOKHO IIPOBEPUTH, UTO MBI Hef/‘ICTBI/ITeHLHO co3mannm 06’I)CKT-,T_IepeBOZ

$ git cat-file -t d8329fc1cc938780ffdd9f94e0d364e0ea74f579

tree

CosgaguM HOBOe IepeBO CO BTOPOIT Bepcueit (aitna test.txt n erré oguuM daitmom:

$ echo 'new file' > new.txt
$ git update-index test.txt
$ git update-index --add new.txt

Temeps B MHIEKCe COOep>KUTCA HOBas Bepcus ¢ariia test.txt u HOBbII daiir new.txt. 3amu-
IIIeM 3TO AepeBO (COXpaHUB COCTOSHIUE MHIEKca B 0OBEKT-IepeBo) ¥ IIOCMOTPUM, UTO U3 ITOTO

II0JIyUYMJIOCH:

$ git write-tree

0155eb4229851634a0T03eb265b69f5a2d561341

$ git cat-file -p 0155eb4229851634a0T03eb265b69f5a2d561341

100644 blob fa49b077972391ad58037050f2a75f74e3671e92 new. txt
100644 blob 1f7a7a472abf3dd9643fd615f6da379c4ach3e3a test.txt

3aMerTbTe, UTO B JAHHOM JlepeBe HAaXOMSITCS 3ammcy s oboux (aiinos, a TakKe, UTO Xelll

(baﬁma test.txt 3TO XeIllI «BTOPOI BepCUU» 3TOTO (baﬁma (1f7a7a). Jlna naTepeca, no6aBuUM mepBoe
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Z€peBO KakK ITOKATaJIOr AJIs TeKyIero. 3auuTaTh AepeBo B MHAEKC MOKHO KOMaHol read-tree.
B Harrem ciryuae, 4TOOBI IPOUNTATH YIKE CYLLIECTBYIOIIIEE IEPEBO B MHIEKC U CAENATH €0 MOA/Ie-

peBOM, HeO6XOIU/IMO JICIIOJIB30BAaTh OITLMUIO - - prefix:

$ git read-tree --prefix=bak d8329fc1cc938780ffdd9f94e0d364e0ea74f579
$ git write-tree

3c4e9cd789d88d8d89c1073707c3585e41b0e614

$ git cat-file -p 3c4e9cd789d88d8d89c1073707c3585e41b0e614

040000 tree d8329fc1cc938780ffdd9f94e0d364e0ea74f579 bak
100644 blob fa49b077972391ad58037050f2a75f74e3671e92 new. txt
100644 blob 1f7a7a472abf3dd9643fd615f6da379c4ach3e3a test.txt

Ecyu 651 BBI cO3aIM paboumii KaTajgor, COOTBETCTBYIOIINIT TOJIBKO UTO CO3TAHHOMY [epeBy,
BBI OBbI IIOJTyUMJIN ABa (pailjia B KOpHe 1 IMOAKaTaIor bak co crapoit Bepcueit daitia test.txt. Jau-
Hble, XpaHayecd B Git’e I Takoit CTPYKTYpPBI, MOT'YT OBITH IPENCTABIECHbI TAaK, KaK IOKA3aHO

Ha pUCyHKe 9.2.

3cde9c
tree

|
new.txt test.txt bak

& L S
fa49b0 1f7a7a d8329f
"new file" "version 2" tree
I
test.txt
83baae
"version 1"

Puc. 9.2: Ctpykrypa maHHbIX Git’a ps TexyIero gepesa.

9.2.2. O0BEKTHI-KOMMUTEI

Y Hac ecTh TpU HepeBa, COOTBETCTBYIOIMX PA3HBIM COCTOSIHUIM IIPOEKTa, HO IIPeabIIyIas
npobiremMa ¢ He0OGXOMMOCTBIO 3aIIOMIHATE Bee Tput 3HaueHust SHA-1, uToObI UMETh BO3MOXKHOCTb
BOCCTaHOBUTH KaKoe-I100 13 9TUX COCTOSHMIA, ellé He pelteHa. K ToMy )Ke y Hac HeT HMKaKOil MH-
¢dopmarun 0 ToM, KTO, KOT/a ¥ II0YeMY COXPaHWI uX. Takue qaHHbIe — OCHOBHAsI MH(popMarnms,
KOTOpast XPaHUTCSA B 00'beKTe-KOMMMUTE.

[lst co3manus 00beKTa-KOMMITA HEOOXOAMMO BbI3BaTh commit - tree u sagats SHA-1 HYyX-
HOTO JiepeBa U, eClit HeOOXOMMMO, POMUTENbCKIE OOBEKThI-KOMMUTEL. [[JIs Hayama CO3maguM

KOMMIUT JI1 CAaMOTO IIEPBOTO AE€pEBaA:

$ echo 'first commit' | git commit-tree d8329f
fdf4fc3344e67ab068f836878b6c4951e3b15F3d
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IIpocMoTpeTh BHOBb CO3AaHHBII 00BEKT-KOMMUT MOXHO KOMaHfoi cat-file:

$ 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

dopmar 06’beKTa-KOMMITA IIPOCT: B HEM YKa3aHO [€PeBO BEPXHETO YPOBHS, COOTBETCTBYIO-
1I[ee COCTOSTHUIO IIPOEKTa Ha HEKOTOPBII MOMEHT; MMeHa aBTopa U KoMMurepa 6epyTcs 13 moieit
KOHpurypaium user.name u user.email; Taxxe gobaBisercs TeKylas BpeMeHHas MeTKa, ITy-
CTasi CTpOKa ¥ 3aTeM COOOIIeHIIe KOMMMUTA.

Hanee, cosmamnm emé gBa 060BEKTa-KOMMMTA, KaKIBIA M3 KOTOPHIX OymeT CChUIAThCS Ha

TIpegbIIyLINI KOMMUT:

$ echo 'second commit' | git commit-tree 0155eb -p fdf4fc3
cacOcab538b970a37eale769cbbde608743bc96d
$ echo 'third commit' | git commit-tree 3c4e9c -p cacOcab
1a410efbd13591db07496601ebc7a059dd55cfe9

Ka)l(llblﬁ n3 Tpex 06BEKTOB-KOMMUTOB YKa3bIBa€T Ha OOHO M3 COCTOIHUI IIpOEKTa. Moxer
IIOKA3aTbCsA CTPAHHBIM, HO TEIIEPh y HAC €CTh ITOJITHOL€EHHAA Git-MCTOpI/IfI, KOTOPYI MOKHO IIO-

CMOTpeTh KOMaH0l1 git log, yKasaB Xelll ITOCJIeIHero KOMMUTA:

$ git log --stat la410e
commit 1a410efbd13591db07496601ebc7a059dd55cfe9
Author: Scott Chacon <schacon@gmail.com>

Date: Fri May 22 18:15:24 2009 -0700
third commit

bak/test.txt | 1+

1 files changed, 1 insertions(+), O deletions(-)
commit cac@cab538b970a37eale769chbde608743bc96d
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 deletions(-)
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commit fdf4fc3344e67ab068T836878b6c4951e3b15F3d
Author: Scott Chacon <schacon@gmail.com>

Date: Fri May 22 18:09:34 2009 -0700
first commit

test.txt | 1+

1 files changed, 1 insertions(+), 0 deletions(-)

ITopasurenbHO. MBI TOJIBKO UTO BBIIOJHIIN HM3KOYPOBHEBBIE OIlE€pallMIL IJI IIOCTPOEHMNS
ucropuu 6e3 MCIOIb30BaHNS BBICOKOYPOBHEBBIX MHTep(dericoB. Ilo cylecTBy, MMeHHO 3TO meiia-
et Git, Korja BBIIIOJIHAIOTCSI KOMaHAbI git add m git commit — coxpanser 0J100BI I U3Me-
HEHHBIX (alIoB, OOHOBIISAET MHIEKC, 3aIIMCHIBAET OOBEKTHI-IEPEBbS 1 KOMMUT-00BEKTHI, CChLIA-
OIIMeCs Ha 00 BEKThI-AepeBhbsi BEPXHETO YPOBHS U IIPEALIECTBYIOIIE€ KOMMMUTBI. DT TP OCHOB-
HBIX Buga 00bexToB Git’a: 61100, mepeBo 1 KOMMUT — II€PBOHAUAIBHO COXPAHIIOTCI KaK OTAeIb-
Hble ¢alliabl B Katajore .git/objects. Bor Bce 06beKTHI, KOTOpBIE celfyac Jie)KaT B KaTajore ¢

IIpuMeEpoOM (B KOMMEHTAPUAX HAIIVICAHO YEMY 00BEKTHI COOTBeTCTByeT)Z

$ find .git/objects -type f

.git/objects/01/55eb4229851634a0f03eb265b69f5a2d56f341 # tree 2
.git/objects/l1a/410efbd13591db07496601ebc7a059dd55cfe9 # commit 3
.git/objects/1f/7a7a472abf3dd9643fd615f6da379c4ach3e3a # test.txt v2
.git/objects/3c/4e9cd789d88d8d89c1073707c3585e41b0e614 # tree 3
.git/objects/83/baae61804e65cc73a7201a7252750c76066a30 # test.txt vi
.git/objects/ca/cOcab538b970a37eale769chbbde608743bc96d # commit 2
.git/objects/d6/70460b4b4aece5915caf5c68d12f560a9fe3e4 # 'test content'
.git/objects/d8/329fc1cc938780ffdd9of94e0d364e0ea74f579 # tree 1
.git/objects/fa/49b077972391ad58037050f2a75f74e3671e92 # new. txt
.git/objects/fd/f4fc3344e67ab068f836878b6c4951e3b15f3d # commit 1

Eciu npoiftu Mo BceM BHYTPEHHMM CCBIIKaM, IIOJIyUNTCS Ipad 0OBEKTOB TaKOM, KaK Ha pU-

CyHKe 9.3.

9.2.3. XpaHeHe 00OBEKTOB

Panee s1 ymoMyHa, 4TO 3aroJIOBOK COXpaHIETCS BMeCTe C COLEPKUMBIM. [laBaiite I0CMOT-
pUM, Kak coxpaHATcsa o6bekTsl Git’a Ha mucke. Mbr paccMoTpuM coxpaHeHne 6100-00beKTa, B
JaHHOM CJIydae 9T0 OYIeT CTPOKa «eCThb IIpobieMsl, 11ed?». [Ipumep 6ymer BBIIIOIHEH Ha S3bIKe

Ruby. [lna sanycka MHTepaKTMBHOTO MHTEPIIPETATOPA BOCIIOIb3YIITeCh KOMaHIOI irb:

$ irb
>> content = "ecTb npo6nemsl, wedp?"

=> "ecTb npob6nems, wedp?"
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bak
1la4lde 3cedc
third commit - tree — new.txt
P
test.txt
Ty 1f7a7a
"version 2"
— (Grsses | test.txt
second commit — tree
= txt
new. Faaab0
"new file" |-
fdfafc dB329F 83boce
first commit tree — test.txt —»| "version 1"

Puc. 9.3: Bce 06bexThI B Katajore Git’a.

Git co3aér 3aroyI0BOK, HAUMHAOIIMILCS C TUIIA 00bEKTa, B JTAHHOM clyuae 310 6:100. [Janee

no0GaBisteTcs Ipobert, pasMep COTEPIKIIMOTO U B KOHIIe HYJIEBOIT OailT:

>> header = "blob #{content.length}\e"
=> "blob 34\000"

Git mommceIBaeT COAEP;KMMOe IIOCHe 3arojoBKa M Bbrumcadger SHA-1 cymmy nia mouy-
ueHHOro pesynbrara. B Ruby smauenme SHA-1 mis CTpOKM MOKHO ITONyYNUTH, ITOAKJIIOUNUB
COOTBETCTBYIOLIYI0 GMOGIMOTEKYy KOMaHMOOM require M 3areM BOCIIOJIB30BAaBIUNCH BBI3OBOM

Digest::SHAl.hexdigest():

>> store = header + content

=> "blob 34\000\320\225\321\201\321\202\321\214 \320\277\321\200\320\276\320\261\320\273\320\265\320\274\321\’
>> require 'digest/shail'

=> true

>> shal = Digest::SHA1l.hexdigest(store)

=> "d8a734144240bdf766c8df342664fde23d421d64"

Git cxkumaer HOBble fmaHHbIe npu nomoinu zlib. B Ruby sro moxHo cmemars ¢ momo-
(b0 ONHOMMEHHOI Oubnmoreku. CriepBa HeOOXOAMMO IONKIIOUUTH €€, a II0CJe BbI3BATh

Zlib::Deflate.deflate() ¢ maHHBIMU B KaUeCTBE ITapaMeTpa:

>> require 'zlib'

=> true

>> z1ib_content = Zlib::Deflate.deflate(store)

=> "x\234\001*\000\325\377blob 34\000\320\225\321\201\321\202\321\214 \320\277\321\200\320\276\320\261\320\27:
\3453\030S"
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ITocne sroro 3anumieMm cxaryio zlib’om cTpoky B 06bekT Ha auck. Onmpenennm nyTs K Gaiy,
KOTOPBIiT Oymer 3ammcaH (IlepBble JBa CUMBOJIA Xellla MCIIOJIb3YIOTCA B KauecTBe Ha3BaHUS IIOJ-
Karajora, ocTaBnecs 38 — B KauecTBe UMeH (paitia B 9ToM Karanore). B Ruby st stoit 3agaun
MOYKHO MCITOJIb30BaTh QyHKIu0 FileUtils.mkdir_p( ) s co3maHms IIOAKATAIOrA, €CIU OH He
cywectByert. [lanee, oTkpoeM ¢aii1 Bpi3oBoM File.open() u 3ammiiieM HaIll C’KaTble JaHHBIE

BBI30BOM Write() s moayueHHOro GarioBoro JeCKpUITOpa:

>> path = '.git/objects/' + shail[@,2] + '/' + shail[2,38]

=> ",git/objects/d8/a734f44240bdf766c8df342664fde23d421d64"
>> require 'fileutils'

=> true

>> FileUtils.mkdir_p(File.dirname(path))

=> ".,git/objects/bd"

>> File.open(path, 'w') { |[f| f.write zlib_content }

=> 32

BoT 11 Bcé, MbI o3[y KOPPEeKTHBIT 06beKT-05106 miist Git’a. Bee mpyrue 06beKThI CO3aI0TCs
aHAJIOTMUHO, MEHSIETCA TOJIBKO 3aIlCh O Tuile B 3arososke (blob, commit, tree). Crout qoGasuts,
UTO XOTS B 65100€ MOXKET XPaHUTHCS ITOUTH JTI000€e COTEeP:KIMOe, COTEPKIMOe 00'beKTOB-IepeBbeB

1 06'bEKTOB-KOMMMUTOB 3aIIMCHIBAETCI B OUEHb CTpOTOM (bopMaTe.

9.3. Ccpuiku B Git

[lna mpocMoTpa Bcell MCTOPMM MOKHO BBIITOJIHUTH KOMaHAy Bpoje git log la4l0@e, Ho,
OIIATH K€, TPeOyeTCsl IOMHUTD, UTO MIMEHHO KOMMUT 1a410e SBJIsieTcs [TOCIeIHNM, UTOObI MMETh
BO3MOKHOCTB HailT! Bce Haly o0beKThl. Ham HyskeH (aiti-ykasaTess ¢ IPOCTHIM UMeHEM, KOTO-
PpbIii ObI comepskal 9To 3HaueHne xerra SHA-1, uToObI MOXHO OBLIO ITOIB30BATECS ITUM ParioMm
BMECTO XeIlla.

B Git’e takne daiunsl, conepxamue SHA-1, Ha3pIBatoTCs ccbuikamu («refs») u pacmonararoTcs
B KaTajore .git/refs. B HallleM mpoekTe 3TOT KaTaJor IIOKA IIyCT, HO B HEM y>Ke CYLIECTBYeT

HEKOTOpaA CTPYKTYpPa KaTaJIOIr'OB:

$ find .git/refs
.git/refs
.git/refs/heads
.git/refs/tags

$ find .git/refs -type f
$

Yro6bI COo3aaTh HOBYIO CCBLIKY, KOTOpad ITIOMOKET BaM BCIIOMHUTD, KaKOM KOMMMUT IIOCJIe[I-

HIIL, TI0 CYTH, HEOOXOQMMO CHeJIaTh BCETO JINIIb CIeAyIoLIee:

$ echo "1a410efbd13591db07496601ebc7a059dd55cfe9" > .git/refs/heads/master
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Teneps B xomanpaax Git’a BMecTO Xellla MOKHO VICIIOJIb30BATh CCBUIKY, TOJNIBKO UTO CO3IaH-

HyI0 B Katasore heads:

$ git log --pretty=oneline master

1a410efbd13591db07496601ebc7a059dd55cfe9 third commit
cac0cab538b970a37eale769cbbde608743bc96d second commit
fdf4fc3344e67ab0681836878b6c4951e3b15f3d first commit

Tem He MeHee, pedakTUpPOBATh AaHHBIE (ailyibl HaNpsIMyIo He pekoMmeHayercs. Git nmpeno-

cTaBisieT O6e30macHy0 KoMaHy update-ref Qi M3MeHeHUs CChLIOK:

$ git update-ref refs/heads/master 1a410efbd13591db07496601ebc7a059dd55cfe9

Bot uto Takoe, o cyTu, Berka B Git’e — mpoCTOIf yKasaTesb JUIM CChIIKA Ha IOCIETHION
Bepcuio B pabore. [l CO3XaHMS BETKY, COOTBETCTBYIOIIIEI COCTOSHIIO BTOPOTO KOMMITA, MOYKHO

BBINIOJIHUTD CIIEAYIOIIlee:

$ git update-ref refs/heads/test cacOca

,HaHHafI BETKa 6y)1eT COAEPIKATD TOJIBKO KOMMITHI, IIPEAIIECTBYIOIINIE BI)I6paHHOMy1

$ git log --pretty=oneline test
cacOcab538b970a37eale769cbbde608743bc96d second commit
fdf4fc3344e67ab068T836878b6c4951e3b15f3d first commit

Teneps Hama 6a3a ganHbix Git’a cxeMaTMUHO BHITJIAIUT TaK, KaK IOKA3aHO Ha PUCYHKe 9.4.

bak —8¥ ————————
frT ET
refs/heads/master third commit tree new., txt ——————————

test. txt

T )
"wersion 2"
fr— ==¥)
e o test.txt
refs/heads/test second commit | tree
new.txt | (me )

[—
Fafafe GEIZSF E3boce
first commit tree test.txt —| "version 1"

v\

Puc. 9.4: O6beKTHI B KaTayore .git, a Tak)Ke yKasaTeJIll Ha BEPUINHBI BETOK.

Korpa BeimosTHseTcss KoMaHga git branch (umsa BeTku), Git, mo cytu, BeimosHseT update -
ref mns moGaBiieHMs Xellla ITOCIeJHEr0 KOMMMTA TEeKyIlell BEeTKM II0J YKa3aHHBIM MMEHEM B

BUE HOBOI CCBLIIKI.
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9.3.1. HEAD

Bompoc B TOM, Kak ke Git momyuaeT Xell IocilegHEro KOMMUTA IpM BBIIOJIHeHuu git
branch (ums BeTku)? OtBer comepsxurcs B daitire HEAD. lanusiit ¢aiin sBiseTcs CUMBOIN-
4eCKOII CCBUIKOI Ha TeKyIyo BeTKy. CUMBOIMUecKas CChIIKA OTIMUACTCI OT OOBIUHOI TeM, UTO
oHa comepxuT He caM xernr SHA-1, a ykasarenp Ha ApyryIo CChUIKY. Ecim BBI 3ariifHeTe B 3TOT

(air, To yBUINTE UTO-TO TAKOE:

$ cat .git/HEAD

ref: refs/heads/master

Ecan BeimmonauTth git checkout test, To cogep:xumoe (1)a17ma MI3MEHUTC:

$ cat .git/HEAD
ref: refs/heads/test

IIpu BeimonHenuu git commit Git co3maér 0ObeKT-KOMMIUT, YKa3bIBas €ro pOAUTeIeM TOT
o6bekt, SHA-1 koToporo comepxuTtcs B daiiie, Ha KoTopslit ccbinaerca HEAD.
HauHpll (aiil, KOHEUHO, MOKHO PeNaKTUPOBAaTh BPYUHYI0, HO Oe30macHee JICIIOIb30BATh

koMaHny symbolic-ref. [lonyunrs 3auenne HEAD naHHOI KOMaHI0M MOHO TaK:

$ git symbolic-ref HEAD

refs/heads/master

Nsmennts suauenne HEAD MokHO Tak:

$ git symbolic-ref HEAD refs/heads/test
$ cat .git/HEAD
ref: refs/heads/test

CI/IMBOJ’[I/I‘ICCKYIO CCBIJIKY Ha (1)&]7[.]'[ BHe refS MoCTaBUTH HENIb3A:

$ git symbolic-ref HEAD test
fatal: Refusing to point HEAD outside of refs/

9.3.2. MeTkn

MbI paccMOTpesIy Tpy OCHOBHBIX TuIa 06bekToB Git’a, HO ecTh 1 ueTBEpTHIL. OOBEKT-MeTKa
OYeHb [T0X0K Ha 00bEKT-KOMMMUT: OH COXEPIKNUT MM IIOCTABUBIIIETO METKY, ATy, COOOIIeHIe 1

YKa3aTeJb. Pa3HI/IIIa 7K€ B TOM, UTO ME€TKa YKa3bIBA€T Ha KOMMIT, a HE Ha OE€PEBO. Omna 1moxos>ka Ha
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BETKY, KOTOpast HUKOI'Ja He II€epeMeEIaeTCsa — OHa BCerjga yKa3bIBa€T Ha OAVH M TOT K€ KOMMMUT,
OHa ITPOCTO IlaéT €MY IIOHATHOE MIMHI.
Kak 6bLI0 CKa3aHO B riiaBe 2, METKU OBIBAIOT ABYX TUIIOB: aHHOTVPOBAHHBIE U1 JIETKOBECHBIE.

JlerkoBecHYI0 METKY MOJKHO CHeJIaTh CileAyIolleil KoMaHoI:

$ git update-ref refs/tags/v1.0 cacOcab538b970a37eale769cbbde608743bc96d

Bor n Bcé! JlerkoBecHasg MeTKa — 3TO BeTKa, KOTOpas HUKOIJA He IepeMelaercsa. AHHOTHU-
poBaHHasg MeTKa MMeeT GoJiee CIOKHYI0 CTpyKTypy. [Ipu cosmanum aHHOTHpOBaHHOI MeTKH Git
CO37aéT CIeNMAIbHBII 0OBEKT, Ha KOTOPBIiT OyJeT YKa3bIBaTh CCBLIKA, a He IIPOCTO yYKa3aTeJsb Ha
KOMMMT. MBI MOXXeM yBUIETH 5TO, CO3[]aB AHHOTHPOBAHHYIO METKY (-a 3afaéT aHHOTMPOBAHHBIE

METKI):

$ git tag -a vl.1 1a410efbd13591db07496601ebc7a059dd55cfe9 -m 'test tag'

Bor 3nauenne SHA-1 co3gaHHOTO 00BEKTA:

$ cat .git/refs/tags/vi.1
9585191f37f7b0fb9444f35a9bf50de191beadc?2

Temneps BoimonHuM cat-file mmg saToro xemra:

$ git cat-file -p 9585191f37f7b0fb9444f35a9bf50del91beadc2

object 1a410efbd13591db07496601ebc7a059dd55cfe9

type commit

tag vi.1

tagger Scott Chacon <schacon@gmail.com> Sat May 23 16:48:58 2009 -0700

test tag

3amersbre, B moje object 3anmcan SHA-1 komMuTa, [ KOTOPOrO MBI Jejany MeTKy. Tak-
)K€ CTOUT OTMETUTD, UTO ITO I10JIe He 0053aTENHHO yKa3bIBaeT Ha KOMMMUT, HO Ha JII000I 00BEKT
B Git’e. Hammpumep, B ucxonuslit kox Git’a meiiHTeliHep £06aBII CBOIT OTKpbITHIT GPG-Kiou B

KauecTBe 6;100a U IIOCTaBILII JJIA HETO METKY. yBI/[I[eTb 9TOT KJIOY MOJKHO, BBITIOJTHVIB KOMaHOYy

$ git cat-file blob junio-gpg-pub

B Peno3UTOpuM ¢ UCXOOHBIM KomoM Git’a. B pemosuropun sgpa Linux Taxxe ecTb MeTKa,

YKa3bIBalolllad HE Ha KOMMUT — II€pBasA METKa YKa3bIBA€T Ha A€PEBO IIEPBIUHOIO MMIIOPTA.
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9.3.3. CcpLIKHN Ha yAaJIéHHbIE BETKU

TpeTtuit TUII CCBITIOK, KOTOPBIII MBI pAaCCMOTPUM — CCBIJIKA Ha yHAlI€HHYIO BeTKy. Ecim BbI
I00aBUIN YOANEHHBIN perto3uTopumit u orupasuin (push) Ha Hero nsmenenns, Git coxpaHur mno-
clleqHee oTIIpaBiIeHHOe 3HaueHMe SHA-1 B kaTayore refs/remotes 1y BceX OTIIPABJICHHBIX Be-
Tok. Hanpumep, MOXXHO HOOABMUTH YOANIEHHBIN PEMO3UTOPMIL Origin u OTIPABUTH TyAa 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

allbef0@..ca82a6d master -> master

ITos>ke BBI cMOKeTe IIOCMOTPETD, IA€ HAXOAMIIACh BETKaA master ¢ cepBEpa origin BO BpeMA

IIOCJIEJHEr0 COeVHEHSI C CEpBEPOM, 3arysHyB B aiur refs/remotes/origin/master:

$ cat .git/refs/remotes/origin/master

caB82a6dff817ec66144342007202690a93763949

CchLIKM Ha yRaJéHHble BETKY OTJINMYAIOTCI OT OOBIYHBIX BeTOK (cchUIku B refs/heads) Tem,
UTO Ha HUX HEJb3s NMEePEKIIOUNTRCA ¢ TOMOIIBI0 git checkout. Git paGoraer ¢ HUMM Kak C 3a-
KJIaJKaMJ, YKa3bIBaIOIIVIMI Ha IIOCJIeJHee COCTOSHNE COOTBETCTBYIOIMX BETOK Ha BaIllMX Cep-

Bepax.

9.4. Pack-¢aiurbr

Bepuémcs k 6ase 06beKTOB B HallleM TECTOBOM perosutopui. K 9aToMy MOMEHTY MX HOJDKHO

ObITb 11 mITYK: 4 651003, 3 mepeBa, 3 KOMMMUTA 1 OJHA MeTKa:

$ find .git/objects -type f

.git/objects/01/55eb4229851634a0T03eb265b69f5a2d561341 # tree 2
.git/objects/l1a/410efbd13591db07496601ebc7a059dd55cfe9 # commit 3
.git/objects/1f/7a7a472abf3dd9643fd615f6da379c4ach3e3a # test.txt v2
.git/objects/3c/4e9cd789d88d8d89c1073707c3585e41hb0e614 # tree 3
.git/objects/83/baae61804e65cc73a7201a7252750c76066a30 # test.txt vi
.git/objects/95/85191f37f7b0fb9444f35a9bf50del191beadc2 # tag
.git/objects/ca/cOcab538b970a37eale769cbbde608743bc96d # commit 2
.git/objects/d6/70460b4b4aece5915caf5c68d12f560a9fe3e4 # 'test content'
.git/objects/d8/329fc1cc938780ffdd9f94e0d364e0ea74f579 # tree 1
.git/objects/fa/49b077972391ad58037050f2a75f74e3671e92 # new. txt
.git/objects/fd/f4fc3344e67ab068f836878b6c4951e3b15f3d # commit 1
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Git cxan cogepsxnmoe 3tux ¢Gaiyros mpu rmomoriu zlib, k ToMy ke MbI He 3aIIMCHIBAIN MHOTO

JaHHBIX, I09TOMY Bce 9TH (DaiiIbl BMeCTe 3aHMMAIOT Bcero 925 Gaiit. {71 Toro 4To6s! IpogeMOH-
. . .

CTPMPOBATh OJHY MHTEPECHYI0 BO3MOXKHOCTb Git'a, mo6aBum daitn nmobonsire. JobaBum darin

repo.rb u3 6ubnuorexu Grit, c KOTOpoOII MBI paboTann paHee, OH 3aHMMaeT puMepHo 12 Kbarit:

$ curl https://raw.github.com/mojombo/grit/master/lib/grit/repo.rb > repo.rb
$ git add repo.rb

$ git commit -m 'added repo.rb'

[master 484a592] added repo.rb

3 files changed, 459 insertions(+), 2 deletions(-)

delete mode 100644 bak/test.txt

create mode 100644 repo.rb

rewrite test.txt (100%)

Ecu MBI TOCMOTPHUM Ha IIOJy4eHHOe AepeBo, Mbl yBUAMM 3HaueHre SHA-1, koTopoe moiy-

it 65106 st paitia repo.rb:

$ git cat-file -p masterA/{tree}

100644 blob fa49b077972391ad58037050f2a75f74e3671e92 new. txt
100644 blob 9bcildc421dcd51b4ac296e3e5b6e2a99cf44391e repo.rb
100644 blob e3f094f522629ae358806b17daf78246c27c007b test.txt

HOCMOTpI/IM, CKOJIBKO 3TOT OOBEKT 3aHIMMAET MeCTa Ha OVICKE:

$ du -b .git/objects/9b/cldc421dcd51b4ac296e3e5b6e2a99cf44391e
4102 .git/objects/9b/cildc421dcd51b4ac296e3e5b6e2a99cf44391e

Temepdb U3MeHNM HEMHOTO JAHHBII (aill ¥ IOCMOTPUM Ha pes3yJIbTarT:

$ echo '# testing' >> repo.rb
$ git commit -am 'modified repo a bit'
[master ablafef] modified repo a bit

1 files changed, 1 insertions(+), O deletions(-)

BSI‘JISIHYB Ha OEPEBO, IIOJTYUYEHHOE B pE€3YyJIbTaTE€ KOMMUTA, Mbl YBUIOAVM JIIO60HI)ITHYIO BEIIIb:

$ git cat-file -p masterA/{tree}

100644 blob fa49b077972391ad58037050f2a75f74e3671e92 new. txt
100644 blob 05408d195263d853f09dca71d55116663690c27c repo.rb
100644 blob e3f094f522629ae358806b17daf78246c27c007b test.txt
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Teneps ¢aitny repo.rb coorBeTcTByeT Apyroit 06beKT-6106. ITO 03HAUAET, UTO Ja’Ke OFHA
eIMHCTBEHHAas CTPOKa, JoOaBIeHHas B KoHell 400-cTpouHoro ¢aiiia, Tpedyer cosganus abCcoioT-

HO HOBOT'O 00BEKTa:

$ du -b .git/objects/05/408d195263d853f09dca71d55116663690c27cC
4109 .git/objects/05/408d195263d853f09dca71d55116663690c27¢C

Wrak, MbI MMeeM [Ba IIOUTM ONUHAKOBBIX 00bekTa 3aHMMamommx 1o 4 Kbaitra Ha aucke.
Brurio 6b1 Hertoxo, ecin 651 Git COXpaHAI TOIBKO OOUH OOBEKT LEAUKOM, & JPYTOIT KaK PpasHULly
MEXIY HIM U IIePBbIM 00BEKTOM.

OxkassiBaercs, uto Git Tak u genaer. IlepBoHauanpHbI popMaT AT COXpaHEHUI OOHEKTOB B
Git’e HaspiBaercsa poixiabiM popmaroMm (loose format) o6vexToB. OmHako, BpeMs oT Bpemenn Git
yIIaKOBBIBaeT HECKOJIBKO TaK/X 00beKTOB B oquH pack-daiti (pack B mep. ¢ aHIJI. — yI1aKOBBIBATb,
YILUIOTHSATSH) IS COXPAHEHMS MeCTa Ha AVICKE ¥ IOBBIIIEHNS 3P (eKTMBHOCTI. ITO IIPOVCXOINT,
KOTZa «PBIXJIBIX» OOBEKTOB CTAHOBUTCS CIMIIKOM MHOTO, a TaKXe IIpM BBI30Be git gc Bpyu-
HYIO, I IIPY OTIIPaBKe M3MeHEHUII Ha YIAIEHHBIN cepBep. YTOOBI IOCMOTPETH, KaK IPOUCXOANUT

YIIaKOBKa, MOKHO BBIIIOJIHIITH KOMaHOYy glt gc:

$ git gc

Counting objects: 17, done.

Delta compression using 2 threads.
Compressing objects: 100% (13/13), done.
Writing objects: 100% (17/17), done.
Total 17 (delta 1), reused 10 (delta 0)

Ecou BRI 3aryissHUTE B KaTanor ¢ 00beKTaMu, Bbl OOHAPYKUTE, UTO OOIbLIAS YaCTh 0ObEKTOB

1cyesa, 3aTO MOSBIIINCH {Ba HOBBIX (ariia:

$ find .git/objects -type f
.git/objects/71/08f7echb345ee9d0084193f147cdad4d2998293
.git/objects/d6/70460b4b4aece5915caf5c68d12f560a9fe3e4
.git/objects/info/packs
.git/objects/pack/pack-7al6e4488ae40c7d2bc56ea2bd43e25212a66c45. idx
.git/objects/pack/pack-7al16e4488ae40c7d2bc56ea2bd43e25212a66c45.pack

Ocrasrnecs: 06beKThI — 610051, Ha KOTOpBIE He YKa3bIBaeT HY OUH KOMMMUT. B Hatttem ciy-
yae 9TO CO3MaHHbIE paHee 00'bEKTHI: COIEPIKALLIVIIL CTPOKY «eCThb IIPoOIIeMEl, 11ed?», 1 65106 comep-
Kammit «test content». B cuiy Toro, uto Hi B OXHOM KOMMMTE JaHHBIE (aiiibl He IPUCYTCTBYIOT,
OHM CUMTAKTCA «BUCIUMMU» U He YIIAKOBBIBAIOTCSL.

OcranbHble daitasl — 310 pack-¢aiin u ero nunexc. Pack-daitn — ato daiin, koTopslit Teneps
COLEPXKUT BCe OOBEKTHI, KOTOPBIE OBUIN yHaleHbl. A MHIOEKC — 3TO (ailil, B KOTOPOM 3aIlMCAHBI
UX cMellleHns B pack-¢aiiie, uTo 1aéT BO3SMOXHOCTH OBICTPO HAJITU HY)XHBII 00BEKT. YIIaKOBKA

TAHHBIX TIOJIOXKUTEIBHO TIOBJIMANA Ha 0611t pasMep (ailioB, eciy [0 BbI30Ba C OHU 3aHUMAIIN
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npumepHo 8 K6aiit, To pack-¢aitn 3anumaer Bcero 4 K6aiir. YakoBkoit 06beKTOB MbI CMOTJIN
COKpaTHUTb MECTO, 3aHATOE Ha JUICKe, B [Ba pasa.

Kax Git ato gemaer? Ilpu yrakoBke Git uiter ¢aiiisl, KOTOpbIe ITIOXOXKI IT0 MMEHN U pasMepy,
¥ COXpaHsSeT TOJIbKO PA3HUIYy MeXAY AByMs Bepcusimu daitna. MoxHO paccMmoTpersd pack-daiin
noapo6Hee ¥ MOHATbH, KaKye AeICTBIUA ObLIM BBIIIOJIHEHBI Il CXaTus. [ IpocMoTpa cogepKu-

MOTO0 yIaKOBaHHOTrO (pailyia cyuiecTByer ciy>kebHas komaHaa git verify-pack:

$ git verify-pack -v \
.git/objects/pack/pack-7al6e4488ae40c7d2bc56ea2bd43e25212a66c45.1idx
0155eb4229851634a0f03eb265b69f5a2d561341 tree 71 76 5400
05408d195263d853f09dca71d55116663690c27¢c blob 12908 3478 874
09f01cea547666T58d6a8d809583841a7c6Tf0130 tree 106 107 5086
1a410efbd13591db07496601ebc7a059dd55cfe9 commit 225 151 322
1f7a7a472abt3dd9643fd615f6da379c4ach3e3a blob 10 19 5381
3c4e9cd789d88d8d89c1073707¢c3585e41b0e614 tree 101 105 5211
484a59275031909e19aadb7¢c92262719cfcdf19a commit 226 153 169
83baae61804e65cc73a7201a7252750c76066a30 blob 10 19 5362
9585191f37f7b0fb9444f35a9bf50de191beadc2 tag 136 127 5476
9bcidc421dcd51b4ac296e3e5b6e2a99cf44391e blob 7 18 5193 1 \
05408d195263d853f09dca71d55116663690c27C
ablafef80fac8e34258ff41fc1b867c702daa24b commit 232 157 12
cacOcab538b970a37eale769chbbde608743bc96d commit 226 154 473
d8329fc1cc938780ffdd9f94e0d364e0ea74f579 tree 36 46 5316
e3f0941522629ae358806b17daf78246c27c007b blob 1486 734 4352
f8f51d7d8al760462eca26eebafde32087499533 tree 106 107 749
fa49b077972391ad58037050f2a75f74e3671e92 blob 9 18 856
fdf4fc3344e67ab0681836878b6c4951e3b15f3d commit 177 122 627
chain length = 1: 1 object
pack-7al6e4488ae40c7d2bc56ea2bd43e25212a66c45.pack: ok

3nmech 6106 9bcld, KOTOPBIIL, Kak MBI IIOMHMM, OBLT IIepBOIL Bepcueit ¢aiiia repo.rb, cepina-
eTcs Ha 67106 05408, KOTOPBI ObLI BTOPOII ero Bepcuell. TpeThbsd KOJIOHKA B BEIBOJE — 3TO pa3Mep
COIEPKIMOTI0 o0bekTa. Kak Bumure, cogepxxumoe 05408 3aHMMaer 12 Ko6aitr, IIpYL 3TOM COOep-
X1moe 9bcld 3aHMMaeT Bcero NMIb 7 6aiiT. UTo MHTEpeCHO, BTOpas BepCUs COXPAHAETCI «KakK
eCThb», a ICXOAHasd — B BUJE AeJIbThL ITO 13-3a TOTO, UTO HEOOXOAMMOCTD ITOJIyUeHNI JOCTyIIa K
nocienHeit Bepcun ¢aitia sBiseTcs 6oiee BEPOSITHOI.

Taxoke 3M0pOBO, UTO IepeyIaKOBKY MOKHO BBIIIOJIHATH B JII000e BpeMs. Bpemsa oT BpeMeHn
Git 6ymer BBIIIOTHATH €€ aBTOMATUUECKM, YTOOBI COKOHOMUTD MECTO Ha Aucke. Eciu Bopyr aToro

HEOOCTATOYHO, BCETraa MOKHO BBIIIOJIHUTDH glt gC BpyUYHYIO.

9.5. Cmenudukamuy cCbLIOK

Bo Bcell KHUTe UCIIOIb30BAIICh IIPOCThIE CBA3Y MEKAY BETKAMI B yOATEHHBIX PeIIO3UTOPI-
AX U JIOKAJIbHBIMIL BETKAMI, HO OHM MOTYT ObITE U GoJiee coKHbIMI. [Ipenmnonoxum, Ml goba-

BIUIN CJIEAYIOIUMI YIAIEHHBIN PENIO3UTOPUIL:
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$ git remote add origin git@github.com:schacon/simplegit-progit.git

JlaHHBIN BBI30B J0OOABISAET CEKILIIIO B ¢aitn .git/config, B KOTOpOIT 3aaHbl UM YOATEH-

Horo penosutopust (origin), ero URL u crienmukarys cChUIOK A U3BJIEUEHVS JAHHBIX:

[remote "origin"]
url = git@github.com:schacon/simplegit-progit.git

fetch = +refs/heads/*:refs/remotes/origin/*

dopmar crenmpuKanuy CIeQyOLMIL: ONIMOHANBHBIN +, #ajee mapa <src>:<dst>, rmge
<src> — wmabJIoH CCHUIOK B YOATIEHHOM penosuropmi, a <dst> — COOTBETCTBYIOILINIL mabyoH
JIOKANBbHBIX CChUIOK. CMBOI + coobiaer Git’y, uro 06HOBIIEHIIE HEOOXOAMMO BBIITOJIHATD TaXKe
B TOM CJIy4dae, €CIV OHO He fIBJIeTCA II€PEMOTKOIL.

B ciyuae HacTpoek IO YMOJIYaHUIO, KOTOpbIE 3alMCBIBAIOTCS BO BpeMs BBIIOJHEHUS git
remote add, Git BerGupaer Bce ccpuiku u3 refs/heads/ Ha cTopoHe cepBepa, M 3aIlMCHIBAET
VX B JIOKaJIBHBI Katajor refs/remotes/origin/. Takum o6pasom, eciiu Ha cepBepe eCTh BeTKa

master, KypHaJI lIaHHOI;I BETKIUI MOJKHO ITIOJIYUNTh, BbI3BaB:

$ git log origin/master
$ git log remotes/origin/master

$ git log refs/remotes/origin/master

Bce 9T KOMaH/bI 9KBUBAJIEHTHBI, TaK Kak Git pa3BepHET Kakayro 3amuch 1o refs/remotes/
origin/master.

Ecnu xouercst, uto6s1 Git 3a6upain npy 0GHOBIEHNN TOJIBKO BETKY master, a He Bce TOCTYII-
HbIE Ha CepBepe, MOXXHO M3MEHUTH COOTBETCTBYIOIIYIO CTPOKY B (paityte KoHPUrypaumum Ha cie-

IyroIee:

fetch = +refs/heads/master:refs/remotes/origin/master

Hanue1i refspec 6ymeT 1CIIOIB30BaThCS II0 YMOJIYAHMIO I BBI30Be git fetch mna mamHoro
ymanéHHoro pemosutopud. Ecam ke BaM Hy>KHO M3MEHUTD CIeNM(UKALMIO BCETO Pas, MOKHO
3anate refspec B koMaHHOI cTpoke. Hampumep, 4To6bI IOTy4NTh JaHHBIE M3 BEeTKM master us

YIaI€HHOTO PENO3NUTOPY B JIOKAJILHYIO Origin/mymaster, MOXHO BBIIIOJIHUTD

$ git fetch origin master:refs/remotes/origin/mymaster

KoneuHo, MOXHO 3a1aTh HECKOJIBKO crrerudukaruit. [IoayunTs qaHHbBIe HECKOIBKIX BETOK

us3 KOMaHIIHOﬂ CTPOKM MOKHO TakK:
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$ 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 manHOM cilyuae ciMsgHMe BeTKM master BBIIIOJIHUTH He yAalI0Ch, IOCKOJIBKY CIMSHIE He
OBLJIO IIPOCTO IIepeMOTKOIL. Takoe ImoBeeHIe MOKHO I3MEHNTh, [00aBUB Iepe] crenduKanmeit
3HaAK +.

B xoudurypanmonHom dariie TakKe MOXXHO 3a1aBaTh HECKOJIBKO CIIeLMPUKAIMIT IS 110-
JyueHns o0HOBIeHNMIT. YTOOBI KaXKABIIT pa3 Imoiyuyath OOHOBIEHMs BETOK master u experiment,

IIO6aBbTe ABE TaKME CTPOKMI:

[remote "origin"]
url = git@github.com:schacon/simplegit-progit.git
fetch = +refs/heads/master:refs/remotes/origin/master

fetch = +refs/heads/experiment:refs/remotes/origin/experiment

3amaBaTh UYaCTUUYHBIE peTyJSpHbIe BbIpaKeHNS B CIelMUKAINN Helb3d, CIeAyIoIasi 3a-

IINCh HEBEPHA!

fetch = +refs/heads/qa*:refs/remotes/origin/qga*

Tem He MeHee, MOXKHO ICITIOJIb30BaTh IPOCTPAHCTBA MMEH MJIA IIOJYUEHM ITOXOKETro pe-
synbrarta. Ecin mmeercs komanma QA (coxp. oT quality assurance — KOHTpOJIb KauecTBa), KOTopas
JICTIONL3YEeT CBOM HECKOJILKO BETOK, M BbI XOTHUTE IOJy4YaTh TOJILKO BETKY master 1 Bce BETKM KO-

MaHIbI QA, a OCTaJNIbHBIE — HET, TO MOKHO JO0ABUTH B KOHPUIYPALIMIO CIEAYIOLIEE:

[remote "origin"]
url = git@github.com:schacon/simplegit-progit.git
fetch = +refs/heads/master:refs/remotes/origin/master

fetch = +refs/heads/qga/*:refs/remotes/origin/qa/*

Ecau Bain pa601n/117[ IIponecce ABIAETCA CJIOKHBIM, VI pa3HbI€ KOMaHbI: paspa60T11m<I/[, TeCcTe-
PbI, BHEAPEHLIBI — KOMMUTAT B pa3HbI€ BETKN OJHOTO I TOTO K€ IIPOEKTA, TO TaK BbI C JIETKOCTBIO

MOJKETe pasIesINTh UX 10 PasHbIM IIPOCTPAHCTBAM UMEH.

9.5.1. CrienumMKanum cChbUJIOK AJIA KOMaHABI push

910 XOpOouIOo, UTO MbI HAYUWJIVICH ITI0JIyUaTh JaHHBbIE IIO0 CChUJIKaAM B OTHEJIBHBIX ITPOCTPAaH-

CTBax I/IMéH, HO HaM Xe emé Haaoo caelaTh Tak, 4TOOBI KOMaHOa QA CHavajla CMOIJIa OTIIPAaBUTDh
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CBOM BETKIU B IIPOCTPAHCTBO MMEH (a/. MBI pelinm 3ty 3agauy, NCIIONb3ys CIeMPUKAIII CChI-
JIOK 1711 KOMaHIbI push.
Ecnu paspaboTumk m3 KoMaHAbI QA XOUueT OTIPABUTH M3MEHEHMNs U3 JIOKAJIBHOW BETKMU

master B qa/master Ha yJaJ€HHOM cepBepe, OH MOKET BBIIIOJIHUTb KOMaHITy

$ git push origin master:refs/heads/qa/master

Ecnu xouercst, uto6p1 Git aBTOMaTIUECKY [Jesaj Tak Ipy BbI30oBe git push origin, MmoxHO

I00aBUTH B KOH(PUTYpaImOHHBI (aity 3HaueHne s push:

[remote "origin"]
url = git@github.com:schacon/simplegit-progit.git
fetch = +refs/heads/*:refs/remotes/origin/*

push = refs/heads/master:refs/heads/qa/master

Omnsars xe, 3TO MPUBEAET K TOMY, UTO IIpM BbI30Be git push originioxanbHas BeTKamaster

OymeT IT0 YMOJIYaHUIO OTIIPABIATECA B yHAIEHHYIO BETKy qa/master.

9.5.2. YpaneHue cChbLIIOK

Kpome Bcero mpouero, crienmnkany CCbIOK MOXKHO JCIIOIB30BaTh CIEAYIOIM 00pa3om

JJId yoaJl€HNs CChIJIIOK Ha yIIaJ'IéHHOM CepBepe:

$ git push origin :topic

Taxk kak crienu@uUKaIms CChIIKM 3a0aéTcs B BUe <Src>:<dst>, oIrycKaHme <Src> 03HayaerT,
UTO yKa3aHHYIO BEeTKYy Ha yJaJ€HHOM cepBepe HAo CHAeJNaTh IIyCTO, UTO IIPMBOAUT K e€ yrae-

HUIO.

9.6. IIpoTokoibl nnepegaun

Git MoxeT NepefaBaTh JaHHbIE MEKIY PEIOSUTOPUAMMU OTHUM M3 ABYX OCHOBHBIX CIIOCO-
608: uepes HT TP miu yepes «yMHbIe» IIPOTOKOJIBI A1 TpaHcnoproB file://, ssh:// mgit://.

B AaHHOM pa3feiie Mbl KpaTKO paCCMOTPMIM, KaK 3TN ABa IIPOTOKOJIA pa60Ta}oT.

9.6.1. Tymoii mpoToKoI

Git-tpancnopt, paboratoruit mo HTTP, yacto Ha3bIBalOT «TYIIBIM» IIPOTOKOJIOM, IIOTOMY
YTO I ero paboThl BO BpeMs Iepefaul AaHHBIX He Tpebyercs MCHOJIHeHus Hukakoro Git-
crenuuIHOro Kojaa Ha CTOpOHe cepBepa. IIpolecc m3BileueHNs MaHHBIX MPENCTABIAET COOOI
nocienoBarelbHOCTh GET-3ampocoB, KineHT obpalijaeTcs K CTaHIAPTHO CTPYKType KaTaJoroB
Git’a. [TaBaiire paccMoTpuM Iporecc nonyderns gauaeix 1o HTTP Ha npmmepe Gubnamorexu

simplegit:
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$ git clone http://github.com/schacon/simplegit-progit.git

IlepBoe meiicTBUE, BBHIIOJHSIEMOE AAHHOI KOMaHION — 3arpyska ¢aiuia info/refs. [Jau-
HBIII ¢aliy 3anuceIBaeTcss KoManmoit update-server -info, mostomy ans ncrnonassoanus HTTP-

TPaHCIIOpTa HEOOXOAMMO 3aIlyCKaTh 9Ty KOMaHAY B IlepexBaTulKe post-receive:

=> GET info/refs
caB82a6dff817ec66f44342007202690a93763949 refs/heads/master

Teneps y Hac MMeeTcCd CIMCOK yAaN€HHBIX BETOK U UX xeln. [lanee, HaM Haflo IOCMOTPETD,
kyna ccoinaercss HEAD, uto6bl 3HATh Ha KaKyI0 BEPCHIO IIepEKIIOUNTECS I10CIIe 3aBepIIeHNs pa-

00TBbI KOMaH/bL.

=> GET HEAD

ref: refs/heads/master

Ham Hazo nmepexiIounThcs Ha BEeTKY master rmocie 3aBepiieHns nporecca. Ha manHoM srane
MOXHO HayaTh 00X0J JepeBa. HauanpHOI TOUKOI ABIsgeTC 00beKT-KOMMUT Ca82a6, 0 YéM MBI

y3Hanu us ¢daina info/refs, 1 MbI HauUMHAEM C €r0 3aTPy3KIL:

=> GET objects/ca/82a6dff817ec66T44342007202690a93763949
(179 bytes of binary data)

OO6beKT MOJyUeH, OH OBLT B PHIXJIOM dopMaTe Ha cepBepe, ¥ MbI nonyuniau ero no HTTP,
ncrnonb3ys crarmaeckuit GET-3anpoc. Teneps M0OKHO €ro pasapXmBIpPOBaTh, OTPE3aTh 3aT0JI0OBOK

7 IIOCMOTPETH Ha €ro COAePKIMOeE:

$ git cat-file -p caB82a6dff817ec66f44342007202690a93763949
tree cfda3bf379e4f8dba8717dee55aab78aef7f4daf

parent 085bb3bcbh608el1e8451d4b2432f8eche6306e7e7

author Scott Chacon <schacon@gmail.com> 1205815931 -0700
committer Scott Chacon <schacon@gmail.com> 1240030591 -0700

changed the version number

Janee, HeoOXOAMMO 3arpysuTh ewé ABa oobekra: cfda3b — 06BeKT-IepeBo, KOTOPEIiT 060-
3HaYeH KaK COJAEPKMMOe TOJIBKO UTO 3arpy>KeHHOTO KOMMMUTA, 1 085bb3 — pommrenbckmit KoM-

MIT:
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=> GET objects/08/5bb3bch608e1e8451d4b2432f8eche6306e7e7
(179 bytes of data)

Ta1<, MbI IIOJTYUYNIJIN CJIeI[y}OH_H/Hu/I 00BEKT-KOMMMT. HpI/IXBaTI/IM 7 HaIll 06’I)eKT-I[epeBOI

=> GET objects/cf/da3bf379e4f8dba8717dee55aab78aef7f4daf
(404 - Not Found)

Oit! IToxoxe, aTOro o6beKTa-IepeBa HET Ha cepBepe B PhIXJIOM GopMare, I03TOMY MBI IIOJY-
uny oTBeT 404. Y 3TOro MOryT OBITH [Be IPUUMHBL JUIM O0BEKT B JPYTOM PEIIO3UTOPUI, VI B
ynaxkoBaHHOM ¢aiire TeKkymiero perosuropus. Criepsa Git mpoBepgeT CINCOK aJbTePHATHBHBIX

PeIno3nUTOpuUER:

=> GET objects/info/http-alternates
(empty file)

Ecnu 651 3TOT 3amIpoc BepHYII HaM cricok anbrepHatnBHbix URL, Git o6parnics 66l 10 HUM
B IIOVICKE «PBIXJIBIX» 1 pack-¢aiiioB — 3TO Takoil MeXaHU3M, ITI03BOJISIOLINIT He AyOJIMpOBaTh
JaHHbIE IPOEKTaM, SBISIOIMMICT GopKaMy ApYr ML Apyra. Tak Kak B JaHHOM CIydae ajb-
TEPHATUBHBIX aJPECOB HET, 00bEKT NOJLKEH ObITh B pack-daire. [yt TOro uToObI Y3HATH, KaKUe
yIakoBaHHBIE (ailjIbl €CTh Ha cepBepe, HEOOXOAMMO 3arpy3uTh (ailil co CImcKoM pack-dairos:

objects/info/packs (koTopsblit Taxke reHepupyercs update-server-info):

=> GET objects/info/packs
P pack-816a9b2334da9953e530f27bcac22082a9f5b835. pack

Ha cepBepe nmeercs Tonbko oquH pack-gaiir, mosToMy 06beKT TOUHO TaM, HO HEOOXORMMO
IIPOBEPUTH MHAEKCHBIN (aiti, yToObI B 9T0M yOenurbcs. Ecim 6b1 Ha cepBepe OBLIO HECKOJIBKO
pack-daitios, sarpy3muB cHauaja MHIEKChI, MbI CMOIVIM ObI OIIpeJesINTh, B KAKOM MMEHHO pack-

darire HAXOMUTCA HYXKHBIII HaM 00BEKT:

=> GET objects/pack/pack-816a9b2334da9953e530f27bcac22082a9f5b835.1idx
(4k of binary data)

Temneps, KOrga MbI ITOJIYUVIIN MHIEKC YIIaAKOBAHHOTO (aiiyia, MOXKHO IIPOBEPIUTH, TYT JIU HAIII
00'beKT. ITO BO3ZMOKHO OJ1arofapsi Tomy, uto B mHaeKce xpaHarcs SHA-1 06 beKTOB coqeprKaryx-
cs B pack-¢arine, a Taxke ux cMmeleHns. HeobxonuMeblit 00BEKT TaM IIPUCYTCTBYET, TaK UTO IIPO-

JOJDKUM U ITOJIyUUM Bech pack-aiti:
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=> GET objects/pack/pack-816a9b2334da9953e530f27bcac22082a9f5b835.pack
(13k of binary data)

WTak, MBI ONIyUMIN HALl OOBEKT-AEPEBO, MOXKHO IIPONOJDKUTH OOXOM CHMCKA KOMMUTOB.
Bce onm jieskaT BHYTpU yIIAaKOBAaHHOTO (haiiyia, KOTOPBI MbI TOJIBKO UTO CKAualW, TaK UTO CHO-
Ba oOpararscs K cepBepy He Hamo. Git m3BiIekaeT pabouyro KOIMIO BETKM master, Ha KOTOPYIO
ccountaercas HEAD.

ITonHEBII BEIBOJ 3TOTO IIpoLiecca BBIVISAUT TaK:

$ git clone http://github.com/schacon/simplegit-progit.git
Initialized empty Git repository in /private/tmp/simplegit-progit/.git/
got ca82a6dff817ec66144342007202690a93763949
walk ca82a6dff817ec66f44342007202690a93763949
got 085bb3bch608ele8451d4b2432f8eche6306e7e7
Getting alternates list for http://github.com/schacon/simplegit-progit.git
Getting pack list for http://github.com/schacon/simplegit-progit.git
Getting index for pack 816a9b2334da9953e530f27bcac22082a9f5b835
Getting pack 816a9b2334da9953e530f27bcac22082a9f5b835
which contains cfda3bf379e4f8dba8717dee55aab78aef7f4daf
walk 085bb3bch608el1e8451d4b2432f8eche6306e7e7
walk allbef06a3f659402fe7563abf99ad00de2209e6

9.6.2. YMHBI IPOTOKOJI

Meronuka pa6orsrt HTTP mpocra, HO HeaddeKTUBHA, [T09TOMY Uallle UCIIOIb3YIOTCS «YM-
Hble» IIPOTOKOJIBL. ITI IIPOTOKOJIBI 0OCIY>KMBAIOTCA IIPOIIECCOM Ha CTOPOHE cepBepa, KOTOPHIl
yuUMTHIBaeT 0cobeHHOCTU paboThl Git’a — OH CUMTHIBAET JIOKAIbHbBIE JAHHbIE, BHIICHIET, UTO €CTh
M Uero He XBaTaeT Ha KJIMEHTe, i TeHepUpPYeT MJIS HEro COOTBETCTBYoIMe qaHHble. CyIecTBy-
eT ABa Habopa IIpOLlecCcOB Ilepefauyl JaHHBIX: IIPOLIECCHI MJIT 3aTPY3KI JAHHBIX I [IPOIIECCHI s

CKauMBaHUA.

3arpys3ka JaHHBIX

[lnga 3arpysku OaHHBIX Ha YOQJIEHHBIN cepBep MCIIONB3YIOTCA IIpolecchl send-pack u
receive-pack. IIpomecc send-pack 3amyckaercs Ha CTOpOHE KJIMEHTa M IIOAKIJIIOYAETCI K
receive-pack Ha cTopoHe cepBepa.

Hanpumep, BeimonHAeTca koMaHAa git push origin master m origin ompepmenéH Kak
URL ucnonssyromuii mporokosa SSH. Git 3amyckaeT mpoiecc send-pack, KOTOpEBIiT ycTaHaBJIMBa-
eT coeMHeHNe ¢ cepBepoM ITo mpoTokosy SSH. OH meITaeTcs 3ayCTUTh KOMaHAY Ha YOANEHHOM

CEPBEPE U€PE3 BHI3OB KOMaHbI SSh, KOTOpLIﬂ BBITJIAONT CIE€AYIOIINM o6pa30M:

$ ssh -x git@github.com "git-receive-pack 'schacon/simplegit-progit.git'"

005bca82a6dff817ec66T4437202690a93763949 refs/heads/master report-status delete-refs
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003e085bb3bch608e1e84b2432f8eche6306e7e7 refs/heads/topic
0000

Komanpma git-receive-pack TyT ke IOCBIJIaeT B OTBET IIO OAHOII CTPOKe Ha KaXAYIO U3
MMeRIIUXCcd B HaJIUUNI CCBUIOK — B AaHHOM CJIyudae TOJIbBKO BeTKy master m eé SHA. Ilepsas
CTpPOKa TaK)Ke COMNEPKUT CIUCOK BO3MOXKHOCTEI cepBepa (31mech aTo report-status u delete-
refs).

Kakmasg ctpoka HaumHaeTcs ¢ 4-6aiiTOBOTO LIECTHANIATEPIYHOTO 3HAUEHNS, COJEpPIKAIIIETO
IUIMHY ocTaBIelics cTrpoku. IlepBas crpoka HaunHaetcs ¢ 005b, 910 91 B 16-puyHOM Bue, 3HAUNUT
B 3TOI CTpOKe emmé 91 0aiT. Crnepnyromiasa cTpoka HaumHaeTrcs ¢ 003e, 4To 03Ha4aeT 62, TO eCThb
Hanxo npoyurars 62 Gaiita. [{anee cieqyer crpoka 0000, KOTOpas O3HAYAET, UTO CepPBEP 3aKOHUILT
JIMCTUHT CBOMIX CCBLIOK.

Teneps, xorpa nporecc send-pack BBIACHIII COCTOSIHIIE cepBepa, OH OIpefesseT KOMMUTEI,
KOTOpBIE eCTh JIOKAJIBHO, HO KOTOPBIX HET Ha cepBepe. [l KaKIoil CChUIKM, KOTopas Oymer 06-
HOBJIEHA TeKYyIllell KoMaHAol push, mponecc send-pack mepenaér mpoueccy receive-pack stu
nmauuble. Hanpumep, eciu MbI OOHOBIIIEM BeTKy master, u qo0aBisieM BeTKy experiment, oTBer

send-pack 6ymeT BBIMIAETD CIEAYOINM 00pasoM:

0085ca82a6dff817ec6644342007202690a93763949 15027957951b64cf874c3557a0f3547bd83b3ff6 refs/
heads/master report-status

00670000000000000000000000000000000000000000 cdfdh42577e2506715f8cfeacdbabc092bf63e8d refs/
heads/experiment

0000

3uauenne SHA-1 13 ogHUX HyJleiT 03HAYAET, UTO paHbLIE 3€Ch HUUEro He ObLIO — TaK IOJIY-
YILIOCH U3-3a TOTO, UTO MBI JOGABMIIM HOBYIO CCBUIKY experiment. Eciy GBI MBI yaisinm CChUIKY,
66110 GBI Ha 060POT: OLHY HYJIU ObLIN OBI CIIpaBa.

Git oTmpaBiseT CTPOKY Ui KKIOM CCBUIKM, AJIS KOTOPOI NMPOU3BOANUTC OOHOBIEHUE. B
CTPOKE COEPIKUTCA CTAPBII X€eIl, HOBBII X€eIll I uMsl OOHOBJIAeMOI1 cchuIKu. [lepBas cTpoKa Tak-
K€ COMEPIKUT BO3SMOKHOCTHU KiMeHTa. [lajee, KIMEHT 3arpyyKaeT yIIaKOBAaHHBII (ailyl co BceMn
o0beKTaM1, KOTOPBIX €Lé HeT Ha cepBepe. B KoHIle, cepBep OTBeYaeT CTATYCHBIM COOOLIEHMEM

coobiarorem o6 ycmexe (vin ommbke):

000Aunpack ok

CkaumBaHIe AAaHHbIX

Ecnu BeInosiHAETCSA CKauMBaHNeE JaHHBIX, CIIOJIb3YIOTCS IIpoueccsl fetch-pack 1 upload-
pack. KnmeHnt 3anmyckaer npouecc fetch-pack, KoTopslil MofgkiIrodaeTcs K Ipoleccy upload-
pack Ha yganéHHOI MalllfHe [JIs OlpefesieHNs, KaKkie qaHHble OyyT IepeaaHbl.

Cy111ecTBYIOT pa3Hble CIIOCOObI 3ammycka upload-pack Ha ynanéHHoM perosutopuu. MoxHO

3anycTuTh ero o SSH Tak ke, kKak 1 receive-pack. Emé moxxHO BBI3BaTh Itpoliecc uepes Git-
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IIEMOH, 110 yMOJIUaHIIO IPMHMMAaIOIINII coequHeHns Ha nnopte 9418. IIponecc fetch-pack mociue

IIOOKIIIOUEHMI OTIIPpABJILET NEMOHY JaHHbIE IIPMIMEPHO CIE€AYIOIIETO BIIAA:

003fgit-upload-pack schacon/simplegit-progit.git\@host=myserver.com\0@

HauanpHubie 4 Gaifta 3aqaloT pa3Mep MOCAEAYIOIUNX JaHHBIX, Jajee CIeAyeT KOMaHMa, KO-
TOPYIO CJIE[lyeT 3aIlyCTIUTh, 3aBeplliaeMast HyJIEBBIM 6AIITOM, a IIOTOM MMsI CEpBEpa U IOCIIeJHIIT
HyeBoI1 6aiit. Git-IeMOH IIpoBepsieT BO3MOKHOCTD BBIIIOTHEH VST KOMAH/IbL, a TAK)XKe, UTO PETIO31-
TOPUIL CYLI[ECTBYET U MMeeT HeoOX0qMMBble IIpaBa qocTyma. Eciu Bcé XopoIlo, JeMOH 3aIyCKaeT
npouecc upload-pack n nepemaér sampoc emy.

Ecnn msBneueHne maHHBIX npomsBoguTca o SSH, fetch-pack BeImonHsgeT gpyrue meii-

CTBIUA:

$ ssh -x git@github.com "git-upload-pack 'schacon/simplegit-progit.git'"

B o6onx ciryuasx, mocie Toro Kak fetch-pack mogxinrounrces, upload-pack mepemacr o6par-

HO CJIeyIolee:

0088ca82a6dff817ec667T44342007202690a93763949 HEAD\Omulti ack thin-pack \
side-band side-band-64k ofs-delta shallow no-progress include-tag

003fca82a6dff817ec66144342007202690a93763949 refs/heads/master

003e085bb3bch608e1e8451d4b2432f8eche6306e7e7 refs/heads/topic

0000

9TO OYeHb IIOXOKe Ha OTBET receive-pack, HO TOJIBKO BO3MOXKHOCTM Apyrue. Bqo6aBok
upload-pack orcbutaer o6patHO cchiiky HEAD, uToGB!I KIMEHT ITOHMMAN, Ha KaKylo BETKY Ile-
PEeKIIOUNTLCS, €CIIM BBIIIOIHAETCS KIOHMPOBAHME.

Ha nannom atamne mporecc fetch-pack cMOTpUT Ha 06 BEKTHI, UMEIOLIIMECS B HAIMYUI, VI IJIST
HeJOCTAIINX 00BEKTOB OTBEUaeT CJI0OBOM «want» u 3a HuM SHA o6bekTa. [ln1s yKe MMEIOIMXCs
00BEKTOB IIPOLIECC OTIIPABJISIET UX XeIIn co c1oBoM «have». B koHIle crimcka oH nuiiet «done»,
M 9TO [AaéT IMOHATH IIpolieccy upload-pack, uTo Imopa HAUMHATH OTIIPABJIATH YIIAKOBAHHBIN (aiit

C HeO6XOIU/IMLIMI/I JaHHBIMU:

0054want ca82a6dff817ec66T44342007202690a93763949 ofs-delta
0032have 085bb3bcbh608e1e8451d4b2432f8eche6306e7e7

0000

0009done

9TO caMblil OCHOBHOII CIy4all Ilepefauy JaHHBIX. B Goiee CIOMKHBIX CIyuasx KJIMEHT ITOA-
mepxuBaet pyHKImu multi_ack mam side-band, Ho 3TOT IpMMep MILTIOCTPUPYET OCHOBHBIE B3a-

VIMOJIEICTBMS, YICIIOJIb3yeMble IPOoIiecCaMyl YMHOT'O IIPOTOKOJIA.
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9.7. OO6cy>KIBaHIE M BOCCTAHOBJIEHNE JAaHHBIX

Hnorpa tpebyeTcs BBITOTHUTD OUMCTKY — CAEJIAaTh PEIO3UTOpMii 601ee KOMIIAaKTHBIM, ITOYUM-
CTUTb UMIIOPTMPOBAHHBIN PEIIO3UTOPUI MM BOCCTAHOBUTD ITOTEPSIHHYIO pabory. [laHHBII pas-

A€JI OXBAaThIBA€T HEKOTOPHBIE M3 ITUX CLHEHAPUEB.

9.7.1. Ob6cy>kxuBaHUeE

Wuorga Git caM BBIIOJNHsIET KOMAH/Y, 3aIIyCKAIOIIYI0 ABTOMATHYECKUIT COOPILUK Mycopa.
Yare Bcero 3Ta KOMaHaa Huuero He aenaer. OqHAKO, €I HEYTIAKOBAHHBIX 00BEKTOB CIIUIIIKOM
MHOTO WJIY ¥ BaC CIMIIIKOM MHOTO pack-garitnos, Git 3amyckaer mOJTHOLIEHHYO KOMaHIy git gc.
3meck gc aro cokpareHne ot «garbage collect», uro o3Hauaer «c6opka Mycopar. ITa KOMaHAa
BBIITOJIHSIET HECKOJIBKO IeTICTBIIL: cCOOMpaeT Bce 0OBEKTHI B PBIXJIOM (popMarTe U yIIaKOBBIBAET UX B
pack-¢aitibl, 00beqMHIET HECKOJIBKO YIIaKOBAaHHBIX (AIIOB B OAVH OOJIBIIION, yAaJsgeT 00beKTH,
HEJOCTVKMMbBIE HU M3 OJTHOrO KOMMITA M XPAHSIIMECS JOJbIIE HECKOIBKIX MECILEB.

BrI Taxske MOXKeTe 3aIlyCTUTh COOPKY Mycopa Bpy4HYIO:

$ git gc --auto

Omare ke, Kak IIPaBMJIO, 3Ta KOMaH/a Hudero He fenaeT. Heobxogumo nmeTs 7000 Hecxa-
TBIX 00bEKTOB 1M GoJiee 50 yIIaKoBaHHBIX (ailyIoB, YTOOBI 3aIlyCTIUICI HacToIMit gc. [laHHbIe
Mpefesbl MOYKHO M3MEHNUTH C IIOMOIIBIO TapaMeTpoB gc.auto u gc.autopacklimit B koHpury-
paumonHoM (arire.

[pyroe mericTBUe, BBHIIOJHsEMOE JC — YIIaKOBKa CCBUIOK B equHbIin ¢ait. [Ipenmonoxum,

PEeIO3UTOPUIL CONEPKUT CIIeTyIOIIe BETKI M TEeTI:

$ find .git/refs -type f
.git/refs/heads/experiment
.git/refs/heads/master
.git/refs/tags/v1.0
.git/refs/tags/vli.1

Ecou BemonHuTs git gc, manusle daisl B Katayore refs mepecranyT cyutecrBoBaTb. Git
nepeHecéT ux B ¢aitn .git/packed-refs B yrony a¢ppexruBroctn. Paitn Oymer nMeTs CIeayro-

I BIA:

$ cat .git/packed-refs

# pack-refs with: peeled
cacOcab538b970a37eale769cbbde608743bc96d refs/heads/experiment
ablafef80fac8e34258ff41fc1b867c702daa24b refs/heads/master
cacOcab538b970a37eale769cbbde608743bc96d refs/tags/vi.0
9585191f37f7b0fb9444f35a9bf50del191beadc2 refs/tags/vi.1
AN1a410efbd13591db07496601ebc7a059dd55¢cfe9
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[pu o6HOBIeHNN cchutku Git He OyeT peakTupoBaTh 3TOT (aril, a HOOABUT HOBBIN (ail B
refs/heads. [l nonyueHns xela Ay Hy»KHo ccblIky Git cHauasia IpoBepUT HaJIMUMe CChUIKU
B KaTajore refs, a k ¢aiury packed-refs obpaTurcsa TonbKo B ciryuae Heygaun. OgHAKO, €CIN B
katasore refs ¢gara Her, CKOpee Bcero, oH B packed-refs.

3amerbre, IIOCTENHISI CTpOKa (aiiia HaumHaeTcs ¢ . ITO 03HAUAET, YTO MeTKA HeIoCpes-
CTBEHHO HaJ| Hell ABJIfAeTCsI aHHOTMPOBAHHOI I JaHHAd CTPOKa — 3TO KOMMUT, Ha KOTOPBIIT aH-

HOTUPpOBaHHAA METKa YKa3bIBA€T.

9.7.2. BoccTaHOBIeHUE JaHHBIX

B xaxoii-To MoMeHT mpu pabore ¢ Git’oM BbI HeUagHHO MOXeTe IoTepATh KomMmut. Kak mpa-
BILJIO, TaKOe CIy4aeTcs, KOTa BBl yJajideTe BeTKy, B KOTOPOJI HaXOIYUINCh HEKOTOpble HapabOoTKIL,
a IIOTOM OKasbIBAETCS, UTO OHU BCE-TaKM OBLIN HYKHBIMI. JI60 BBI KECTKO COPOCIIIN BETKY, TEM
CaMbIM OTKAa3aBILUICh OT KOMMIUTOB, KOTOpbIe Tellepb ITOHano6much. Kak ske B TakoM ciydae 3a-
IOJIYYUTH CBOY KOMMUTBI OOpaTHO?

PaccmoTpum mpumep, B KOTOPOM KECTKO COPOCUM BeTKy master B TECTOBOM PeIIO3UTOPIH Ha
KaKoII-HMOy b 60JIee paHHMIT KOMMUT U 3aT€M BOCCTAHOBUM IIOTepSIHHbIe KOMMUTSHI. [ Hauasa

pacCMOTPpUM, B KAKOM COCTOSTHIN HAXOOUTCA peHOSI/ITOpI/II?I Ha JaHHOM 3TaIle:

$ git log --pretty=oneline
ablafef80fac8e34258ff41fc1b867c702daa24b modified repo a bit
484a59275031909e19aadb7¢c92262719cfcdf19a added repo.rb
1a410efbd13591db07496601ebc7a059dd55cfe9 third commit
cac0cab538b970a37eale769cbbde608743bc96d second commit
fdf4fc3344e67ab0681836878b6c4951e3b15f3d first commit

Teneps caBUHEM BeTKy master Ha HECKOJIBKO KOMMITOB Hasa:

$ git reset --hard 1a410efbd13591db07496601ebc7a059dd55cfe9
HEAD is now at 1a41@ef third commit

$ git log --pretty=oneline
1a410efbd13591db07496601ebc7a059dd55cfe9 third commit
cac0cab538b970a37eale769cbbde608743bc96d second commit
fdf4fc3344e67ab0681836878b6c4951e3b15f3d first commit

Hrak, Tenephb aBa IMOCIEHNX KOMMIUTA II0-HACTOAIIEMY IOTEPAHDLI — OHM He TOCTVIKIMBI
HM 3 oxHoil BeTku. Heo6xommumo Haittu SHA mocieqHero KOMMMNTA U CO3ATh BETKY, YKa3bIBa-
IoIIyI0 Ha Hero. CJII0OKHOCTb B TOM, UTOOBI HaiiTi 9T0T camblit SHA mocieqHero KOMMUTA, BeOb
BpSM IV BBI €T0 3aIIOMHIUIN, fa?

3auacTyio caMblil OBICTPBINL CIIOCOO — MCIIONB30BaTh MHCTPYMEHT IION HasBaHMeM git
reflog. Bo Bpems Bameit pa6otst Git 3ammceiBaer Bce m3meHeHuss HEAD. Kaxabiit pas mpu
IepeKII0OYeHNN BEeTOK M KOMMMUTe, fobaBigercsa 3amuch B reflog. Taxke o6HOBIeHMe IIPOM3BO-
OUTCS TIpM BBI3OBe git update-ref, aTo, B YaCTHOCTH, SBJISIETCS IIPUUMHOI HEOOXOAMMOCTI

UCITOJIb30BAHUSA 3TOM KOMaHJbI BMECTO HpﬂMOI?[ 3allMCM 3HAUE€HUA Xe€Illla B ref—(baﬁm, Kak 6bLIO
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paccmoTtpeno B paspene «Ccpliku B Git» B aToii riaBe. Mrax, namenenus HEAD B xpoHosornye-

CKOM IIOpAAKe MOKHO YBUIETh, BbI3BAB git reflog:

$ git reflog
la410ef HEAD@{0}: 1a410efbd13591db07496601ebc7a059dd55cfe9: updating HEAD
ablafef HEAD@{1}: ablafef80fac8e34258ff41fc1b867c702daa24b: updating HEAD

3meck MBI BUAMM [Ba KOMMITA, Ha KOTOPBIX MBI KOT[Aa-TO HaXOAVUINCh, OXHAKO MHPpOpMa-
LMY He TaKk MHoOro. bosiee MHTepeCcHBI BBIBOJ MOKHO ITOJyYMTh, UCIIONIB3Yyd git log -g, yTo

Jact CTaHIIapTHbII;I BBIBOJI Jiora IJid 3arucein u3 reﬂog:

$ git log -g

commit 1a410efbd13591db07496601ebc7a059dd55cfe9
Reflog: HEAD@{0@} (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 a bit

IToxoske, YTO HIDKHNIT KOMMUT — 3TO TOT, KOTOPBII MBI IIOTEPSIN, ¥ OH MOYKeT OBITh BOC-
CTaHOBJIEH CO3[aHMEM BETKH, yKasbIBamolIllell Ha Hero. HampuMmep, co3gagumM BeTKYy ¢ MMEHEM

recover -branch, ykassiBaroIiyto Ha 3Totr KomMmut (ablafef):

$ git branch recover-branch ablafef

$ git log --pretty=oneline recover-branch
ablafef80fac8e34258ff41fc1b867c702daa24b modified repo a bit
484a59275031909e19aadb7c92262719cfcdf19a added repo.rb
1a410efbd13591db07496601ebc7a059dd55cfe9 third commit
cacOcab538b970a37eale769chbbde608743bc96d second commit
fdf4fc3344e67ab068T836878b6c4951e3b15f3d first commit

3mopoBo, TeIleps y HaC eCThb BETKA recover -branch, ykassiBaroIas Tya, Kyia paHee yKas3bl-
Baja master, ¥ MOTepsHHbIE KOMMUTBI BHOBD JOCTYIIHBL Telleph, IIOJIOKIM, ITOTepIHHAs BEeTKa
I10 KaKoll-To mpuunHe He mornaina B reflog, mns storo ymanum BocCTaHOBIEHHYIO BETKY 1 BeCh

reﬂog. Tenepb ABa II€EPBBIX KOMMUTA HEJOCTYIIHBI HIOTKYya:
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$ git branch -D recover-branch

$ rm -Rf .git/logs/

Teneps manHsble u3 .git/logs/ ynajieHsl, a 3HAaUUT, U reﬂog 0oJIbIlIE HET, TaK KaK BCE €ro
JaHHbIE HaXOQUJIVCh TaM. Kak BoccTaHOBMTH KOMMUTEI Terneph? ORMUH CIocob — MCII0IB30BaTh
yrunutry git fsck, mposepsromyro 6a3y Ha 11eI0CTHOCTb. Ecitut BBITTOTHUTSD eé ¢ KirouoM - - full,

OymyT IOKa3aHbI BCe OOBEKTHI, HENOCTVKIUMBIE U3 APYTUX O0BEKTOB:

$ git fsck --full

dangling blob d670460b4b4aece5915caf5c68d12f560a9fe3e4
dangling commit ablafef80fac8e34258ff41fc1lb867c702daa24b
dangling tree aea790b9a58f6cf6f2804eeac9f0abbe9631e4c9
dangling blob 7108f7ecb345ee9d0084193f147cdad4d2998293

B nmanHOM Ciyyae IOTEpSHHBIN KOMMMUT yKasaH Itocie cioB «dangling commit» (dangling
commit B Iep. ¢ aHIJI. — «BUCTUUIT» KOMMMUT). Er0O MOYKHO BOCCTAHOBMTD aHAJIOTMUHBIM 006pa3oMm,

HO6aBI/IB BETKY, YKa3bIBAIOIIIYI0 Ha HaHHbe/I XEIII.

9.7.3. YpaneHue o0beKTOB

Y Git’a ecTs MHOTO 3aMeUaTeNbHBIX 0COOEHHOCTEN, HO OHA 13 HUX CIIOCOGHA BBI3BATH IIPO-
6seMbI — KOMaHAa git clone 3arpyskaer IpOEKT BMECTE CO BCell MCTOpMeEI, BKIIOUas BCE BEPCUN
Bcex (arioB. 9ToO HOPMAIBHO, €CIIN B PEIIO3UTOPUY XPAHUTCS TOJIBKO MCXOMHBIN KO, Tak Kak Git
XOpOILLIO OITMMM3MPOBAH IO TaKOJ TUII JaHHBIX U MOXeT 3¢ dexTuBHO Cxmmarh ux. OgHAKO,
€ciIu KOTHa-aubo B MPOEKT ObL1 Jo0aBiieH 60JIbIIoi (aill, KaKAbIL, KTO II0TOM 3aX0ueT KIOHM-
pOBaTh IIPOEKT, OyAeT BBHIHYKIEH CKauMBaTh 3TOT OOJIBIION (aiil, Jaxke eciy OH ObLI yOalIéH B

crenytorieM xe kommure. OH OyeT B 6ase Bcerga, IPOCTO IOTOMY, UTO OH JOCTyII€H B ICTOPWI.

9TO MOKeT CTaTh OTPOMHOIL ITPO6IIeMOIT TPy KOHBEPTAIMN pelo3uTopues Subversion ym
Perforce 8 Git. B aHHBIX crcTeMax BaM He HYKHO 3arpy»KaTh BCIO ICTOPHIO, I03TOMY H00aBIIeHIe
GoJIbIIINX OMHAPHBIX (paiiIoB He MMeeT TaM 0CcOOBIX ImocseacTBuil. Eciu npu nMmopre u3 gpyroit
CMCTEMBI JVJIN IIPY KaKUX-JIMO0 IPYyTUX 0OCTOATENIbCTBAX CTAJIO SICHO, UTO BAlll PEIIO3UTOPMIT Ha-
MHOTO GOJIBIIIe, UeM OH JOJDKEH OBITh, TO KaK pas ceifuac MBI PacCKaKeM KaK MOXXHO HATH U

YOANIUTh OOJIBIIINE OOBEKTHI.

BynpTe BHMMAaTeNbHBI, JAHHBII CII0CO0 paspylInTeaeH 10 OTHOLIEHNUIO K MCTOPUY KOMMIU-
t0B. Kaskplil KoMMUT OyReT IepenycaH, HauyHasi C CaMOTO paHHero, 13 KOTOPOTO BbI yOaINTe
CCBUIKY Ha Goibiuoil ¢aiin. Eciau cmenaTs 3T0 HEIOCPeACTBEHHO IIOCIIE MMIIOPTa, KOIa HUKTO
elé He paboTaJl C PEIO3UTOPMEM, BCE XOPOILIO, MHAaUe IMPUAETCSI COOOIIATh BCEM yUaCTHUKAM

pa3paboTky 0 HeOOXOMMOCTH IIepeMeII[eHNs X [IPAaBOK Ha HOBbIE KOMMMUTBHI.

s mpumepa no6aBuM 60IbIION (ajiin B CBOV TECTOBBIN PEIIO3UTOPHIL, YAAIUM €0 B Cle-
IyIoleM KOMMIUTe, a TIOTOM HaliéM U YIaJIUM ero II0JHOCThI0 n3 6assl. {1 Hauana qo6aBuM

60JIBIIIOI (pailiI B HAIIly MCTOPUIO:
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$ curl http://kernel.org/pub/software/scm/git/git-1.6.3.1.tar.bz2 > git.tbhz2
$ git add git.tbz2
$ git commit -am 'added git tarball'
[master 6df7640] added git tarball
1 files changed, 0 insertions(+), 0 deletions(-)

create mode 100644 git.tbz2

Ync, KaXkXeTcd, 3TOT OI‘pOMHBIf/I apXVB HaM B IIPOEKTE HE HY KEH. W36aBumMca OT HeEro:

$ git rm git.tbz2
rm 'git.tbz2'
$ git commit -m 'oops - removed large tarball'
[master da3f30d] oops - removed large tarball
1 files changed, 0 insertions(+), 0@ deletions(-)

delete mode 100644 git.tbz2

Temeps «cobepém Mycop» B 6ase 1 y3HaeM eé pasMep:

$ git gc

Counting objects: 21, done.

Delta compression using 2 threads.
Compressing objects: 100% (16/16), done.
Writing objects: 100% (21/21), done.
Total 21 (delta 3), reused 15 (delta 1)

Yro6bI GBICTPO y3HATD, CKOJIBKO y HAC 3aHATO MECTa, MOYKHO BOCIIOJIb30BAaThC KOMaHIOI

count-objects:

$ git count-objects -v
count: 4

size: 16

in-pack: 21

packs: 1

size-pack: 2016
prune-packable: 0

garbage: 0

3anuck size-pack — 3T0 pa3Mep yIakoBaHHBIX (PailyIoB B KMs100aiiTax, TO €CTh BCETO 3aHITO
2 MB. Ilepen mocieqHMM KOMMMTOM JCIIONIb30Bajsoch okoso 2 KB, To ecTs yoanenne ¢aitia He
ymanuio ero u3 ucropuu. V3-3a Toro, uTo MbI OGHAKABI CIyUalHO N0OABUIN 6OJIBIION dait,

IIpYM Ka’KAOM KJIIOHMPOBAHUM 3TOTO PENO3UTOPUA KaA’KAOMY UEJIOBEKY I'IpI/II[éTCSI CKaumBaThb BCE
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atu 2 MB, TOJIBKO IJI1 TOTO, UTOOBI IIOJYUNTH STOT KPOIIeUHbIi IpoeKT. [lorpobyem n3baBUThCS
OT 9TOTO (aiiia.

Cnepsa HaitnéMm ero. B maHaOM ciyuae, Mbl 3HaeM, 4TO 910 3a ¢aitn. Ho eciu 651 He 3HaNM,
KaK MOKHO OBLIO OBI OIpeNennTh, Kakue ¢aiisl 3aHnMaior MHoro Mecrta? Ilpn BeizoBe git gc
BCe OOBEKTHI YIIAKOBBIBAIOTCS B OAMH (aill, HO, HeCMOTpsI Ha 3TO, OIIPeNeINTh CaMble KPYIIHbIE
(aiiipl MOXKHO, 3aIIyCTUB CIYyXeOHyI0 KoMaHnay git verify-pack, m orcopTupoBaB €€ BBIBOL
10 TpeThell KOJMIOHKE, B KOTOPOIT 3amuca pasMmep ¢aiuia. K ToMy ke, Tak Kak HAaC MHTEPECYIOT
TOJIBKO CaMble KpyIIHbIe (aylibl, 0CTABIM TOJIBKO II0CIIEJHIE HECKOJIBKO CTPOK, HAIIPABUB BBIBOK

KoMaHe tail:

$ git verify-pack -v .git/objects/pack/pack-3f8c0@...bb.idx | sort -k 3 -n | tail -3
e3f0941522629ae358806b17daf78246c27c007b blob 1486 734 4667
05408d195263d853f09dca71d55116663690c27¢c blob 12908 3478 1189
7a9eb2fba2b1811321254ac360970fc169ba2330 blob 2056716 2056872 5401

BosbIroit 06beKT B caMoM BHU3Y, ero pasmep — 2 MB. [l Toro uro6sl y3HaTh, YTO 3TO 3a
¢aity, Bocroap3yeMcss KOMaHI0M rev-1list, koTopas yke yromuHanach B riase 7. Ecian mepe-
IaTh el KJII0Y - -0bjects, To OHA BBIAACT XEIIIV BCEX KOMMUTOB, & TAK)KE XeIlyt 00BEKTOB 11 COOT-
BETCTByIOLIME UM UMeHa (aiiioB. Bocmoas3yeMcst 3TUM I ONpefeIeHNsI UMeH) BIOPAaHHOTO

o0beKTa:

$ git rev-list --objects --all | grep 7a9eb2fb
7a9eb2fba2b1811321254ac360970fc169ba2330 git.tbz2

Temeps HeOOXOMMMO YOANNUTh JAHHBIA (aill U3 BCeX DepeBbeB B IIPOIIIOM II0 MICTOPUIL.

Jlerkxo IIOJIYUYHMTH BCE€ KOMMIITBI, KOTOPpbIE€ MEHSIJIN HaHHLIf}I (baﬁm:

$ git log --pretty=oneline -- git.tbz2
da3f30d019005479c99eb4c3406225613985a1db oops - removed large tarball
6df764092f3e7c8f5f94che08ee5cf42e92a0289 added git tarball

HCO6XOHI/IMO IIepenmncaTb BC€ KOMMMITDBI, HaUIMTHAA C 6df76 misa mosrHOTO YAalI€eHNda JaHHOI'O

¢arina. s aToro Bocosb3yemcs komangoit filter-branch, kotopas npuBoaniIach B riiase 6:

$ git filter-branch --index-filter \

'git rm --cached --ignore-unmatch git.tbz2' -- 6df7640A..
Rewrite 6df764092f3e7c8f5f94cbe®8ee5cf42e92a0289 (1/2)rm 'git.tbz2'
Rewrite da3f30d019005479c99eb4c3406225613985al1db (2/2)

Ref 'refs/heads/master' was rewritten

Onnus - -index-filter moxoxxa Ha --tree-filter, NCII0ONB30BaBIIYIOCS B IIaBe 6, 32 MC-

KJIFOUEHNEM TOTO, UTO BMECTO Iepefaur KOMaHAbl, MOOMPUUIMPYIOLIell Garipl Ha AUCKe, MBI
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JICIIOJIb3YeM KOMaHLy, M3MeHSAIYy0 (aiiisl B mHAeKce. BMecTo yaanenus ¢aitia ueM-To Bpoae
rm file, cTout caeynarh 3TO KOMaHAoM! git rm --cached, Tak kKak HaM HaJoO yAJINUTh (baﬁn us
MHEKca, a He ¢ Aucka. [IpyunHa, 1o KOTOpOiT MbI JeslaeM MMEeHHO Tak, — CKOpocTh. Het Heob6xo-
JVIMOCTH M3BJIEKATh K&XXAYI0 PEBU3NIO Ha AVICK, UTOOBI IPMMEHNUTD QUIIBTP, @ 3TO MOKET OUEHb
CIJIBHO YCKOPUTB IIpoliecc. MoskeTe 1mcIoyb3oBaTh 1 tree-filter ajd mosiyueHMs aHAJIOTUY-
HOTO pe3yibTaTa, eciayu xotute. Onumsa - -ignore-unmatch koMaHae! git rm OTKIOYaeT BBIBOT
cooOieHns 06 ombKe B ciiydae OTCYTCTBUA (paiioB, COOTBETCTBYIOIIUX MmabnoHy. 11 mocien-
Hee, KomaHpaa filter-branch mepenmceiBaeT UCTOPHUIO, HAUMHAA C KOMMHUTa 6df7640, moTomy
UTO MBI 3HaEM, UTO VIMEHHO C 3TOr0 KOMMMUTA IIOSIBMIIACH TIpobiieMa. I1o yMoryaHuo repesanmch

HadyMHa€EeTCd C CaMOTo0 IIEPBOTO KOMMUTA, UTO HOTpe6OBaJIO OBI ropasno Goplie BpEMEHIN.

Tenepp Haira ucTopus He COREPKUT CChUIOK Ha maHHBII ¢aitr. OgHako, B reflog u B Ho-
BOM Habope CChUIOK, nobaBienHoM Git’om B .git/refs/original mociue Boimonunenus filter-
branch, ccbuiky Ha Hero Bcé elé MpUCyTCTBYIOT. I103TOMy HEOGXOQMMO UX yRAIUTh, & IOTOM
nepeymnakoBarh 06a3y. Heo6xoammo 136aBUTHCSI OT BCEX BO3MOXKHBIX CCHIJIOK Ha CTapble KOMMI-

ThBI IIepe] NepeynaKkoBKO:

$ rm -Rf .git/refs/original

$ rm -Rf .git/logs/

$ git gc

Counting objects: 19, done.

Delta compression using 2 threads.
Compressing objects: 100% (14/14), done.
Writing objects: 100% (19/19), done.
Total 19 (delta 3), reused 16 (delta 1)

HOCMOTpI/IM, CKOJIBKO Mé€CTa YJaJIOCh COXpaHUTb:

$ git count-objects -v
count: 8

size: 2040

in-pack: 19

packs: 1

size-pack: 7
prune-packable: 0

garbage: 0

Pasmep ymakoBaHHOTO pertosuropus cokpatuics no 7 Kb, uto HamHoOro syulre, yeM 2 MB.
VI3 3HaueHNs oIS size BUAHO, UTO GOJIBIIION OOBEKT BCE €I€ XPAHNUTCS B OAHOM 13 BAILINX «PBIX-
JIBIX» 0O'BEKTOB, HO, UTO CAMO€ Ba)KHOE, IIpM JIF000IT IIOCIIeAYIOIIel OTIIpaBKe JaHHBIX HAPYXKY U B
TOM UMCJIe IIpY KJIOHMPOBAHNY OH IlepefaBaThcs He OymeT. Eciiu oueHb XxoueTcs, MO>KHO yIAIUTh

€ro HaBCeT/Ia JIOKAJIbHO, BBIIIOJIHUB git prune --expire.
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9.8. Utorn

Terepsb BBl JOBOJIBHO XOPOILIO IoHMMaere, 4yTo Git renaer B poHe 1, B HEKOTOPOIL CTEIEH,
KakK OH HamucaH. B TaHHOII TJ1aBe MBI PACCMOTPENM HECKOIBKO CIYKEOHBIX KOMAHI — MPOCTBIX
KOMaHJI, paoTarouux Ha 6ojlee HUSKOM YPOBHE, UeM OOBIUHbIE ITOJIb30BATENbCKIE KOMAH/IBI,
OIMCAaHHBIE B OCTATIBHOI yacTyt KHUIK. [loHMMaHme npuHIuIos paborel Git’a Ha HIU3KOM ypOBHE
ynpoluaer noHuManue pabotsl Git’a B 1{eJIOM 1 JaéT BO3MOKHOCTb HAIIVICAHVSI COGCTBEHHBIX YTH-
JIAT ¥ CLIEHAPUEB [T OpraHU3alny CIeludruecKoro npouecca padotst ¢ Git’om.

Git kak KOHTeHTHO-aapecyeMas (ariioBas CUCTEMa — 3TO OUEHb MOILHBL MHCTPYMEHT, KO-
TOPBLIL MOYKHO MCIIOJIb30BATh He TOJIBKO KaK CUCTeMy KOHTpous Bepcuit. Hamerocs, monyueHHoe
3HaHUe BHyTpeHHell peanysanyy Git’a HOMO)KeT BaM B HAIVICAHWMY BAIINX COOCTBEHHBIX MHTe-
PECHBIX MPUIOKEHUIL, MCIOIB3YIOLINX JaHHbIE TEXHOJOTUM, U chejaeT Bamy pabory ¢ Git’om

6oJee IPOIBMUHYTOI 1 KOM(OPTHOIL.

286



	Введение
	О контроле версий
	Локальные системы контроля версий
	Централизованные системы контроля версий
	Распределённые системы контроля версий

	Краткая история Git
	Основы Git
	Слепки вместо патчей
	Почти все операции — локальные
	Git следит за целостностью данных
	Чаще всего данные в Git только добавляются
	Три состояния

	Установка Git
	Установка из исходников
	Установка в Linux
	Установка на Mac
	Установка в Windows

	Первоначальная настройка Git
	Имя пользователя
	Выбор редактора
	Утилита сравнения
	Проверка настроек

	Как получить помощь?
	Итоги

	Основы Git
	Создание Git-репозитория
	Создание репозитория в существующем каталоге
	Клонирование существующего репозитория

	Запись изменений в репозиторий
	Определение состояния файлов
	Отслеживание новых файлов
	Индексация изменённых файлов
	Игнорирование файлов
	Просмотр индексированных и неиндексированных изменений
	Фиксация изменений
	Игнорирование индексации
	Удаление файлов
	Перемещение файлов

	Просмотр истории коммитов
	Ограничение вывода команды log
	Использование графического интерфейса для визуализации истории

	Отмена изменений
	Изменение последнего коммита
	Отмена индексации файла
	Отмена изменений файла

	Работа с удалёнными репозиторями
	Отображение удалённых репозиториев
	Добавление удалённых репозиториев
	Fetch и Pull
	Push
	Инспекция удалённого репозитория
	Удаление и переименование удалённых репозиториев

	Работа с метками
	Просмотр меток
	Создание меток
	Аннотированные метки
	Подписанные метки
	Легковесные метки
	Верификация меток
	Выставление меток позже
	Обмен метками

	Полезные советы
	Автоматическое дополнение
	Псевдонимы в Git

	Итоги

	Ветвление в Git
	Что такое ветка?
	Основы ветвления и слияния
	Основы ветвления
	Основы слияния
	Основы конфликтов при слиянии

	Управление ветками
	Приёмы работы с ветками
	Долгоживущие ветки
	Тематические ветки

	Удалённые ветки
	Отправка изменений
	Отслеживание веток
	Удаление веток на удалённом сервере

	Перемещение
	Основы перемещения
	Более интересные перемещения
	Возможные риски перемещения

	Итоги

	Git на сервере
	Протоколы
	Локальный протокол
	Преимущества
	Недостатки

	Протокол SSH
	Достоинства
	Недостатки

	Git-протокол
	Достоинства
	Недостатки

	Протокол HTTP/S
	Достоинства
	Недостатки


	Настройка Git на сервере
	Размещение «голого» репозитория на сервере
	Малые установки
	Доступ по SSH


	Создание открытого SSH-ключа
	Настраиваем сервер
	Открытый доступ
	GitWeb
	Gitosis
	Gitolite
	Установка
	Изменение параметров установки
	Конфигурационный файл и правила контроля доступа
	Продвинутый контроль доступа с запрещающими правилами
	Ограничение push'ей на основе изменённых файлов
	Персональные ветки
	«Шаблонные» репозитории
	Другие функции

	Git-демон
	Git-хостинг
	GitHub
	Настройка учётной записи
	Создание нового репозитория
	Импорт из Subversion
	Добавление участников
	Ваш проект
	Ответвления проектов
	Заключение о GitHub

	Итоги

	Распределённый Git
	Распределённые рабочие процессы
	Централизованный рабочий процесс
	Рабочий процесс с менеджером по интеграции
	Рабочий процесс с диктатором и его помощниками

	Содействие проекту
	Рекомендации по созданию коммитов
	Отдельная маленькая команда
	Отдельная команда с менеджером
	Небольшой открытый проект
	Большой открытый проект
	Итоги

	Сопровождение проекта
	Работа с тематическими ветками
	Применение патчей, отправленных по почте
	Применение патчей с помощью команды apply
	Применение патчей с помощью команды am

	Проверка удалённых веток
	Определение вносимых изменений
	Интегрирование чужих наработок
	Процессы слияния
	Рабочие процессы с крупными слияниями
	Рабочие процессы с перемещениями и отбором лучшего

	Отметка релизов
	Генерация номера сборки
	Подготовка релиза
	Команда shortlog

	Итоги

	Инструменты Git
	Выбор ревизии
	Одиночные ревизии
	Сокращённый SHA
	Небольшое замечание о SHA-1
	Ссылки на ветки
	RefLog-сокращения
	Ссылки на предков
	Диапазон коммитов
	Две точки
	Множество вершин
	Три точки


	Интерактивное индексирование
	Добавление и удаление файлов из индекса
	Индексирование по частям

	Прятанье
	Прятанье своих трудов
	Откат применения спрятанных изменений
	Создание ветки из спрятанных изменений

	Перезапись истории
	Изменение последнего коммита
	Изменение сообщений нескольких коммитов
	Переупорядочение коммитов
	Уплотнение коммитов
	Разбиение коммита
	Крайнее средство: filter-branch
	Удаление файла изо всех коммитов
	Сделать подкаталог новым корнем
	Глобальное изменение e-mail адреса


	Отладка с помощью Git
	Аннотация файла
	Бинарный поиск

	Подмодули
	Начало использования подмодулей
	Клонирование проекта с подмодулями
	Суперпроекты
	Проблемы с подмодулями

	Слияние поддеревьев
	Итоги

	Настройка Git
	Конфигурирование Git
	Основные настройки клиента
	core.editor
	commit.template
	core.pager
	user.signingkey
	core.excludesfile
	help.autocorrect

	Цвета в Git
	color.ui
	color.*

	Внешние утилиты merge и diff
	Форматирование и пробельные символы
	core.autocrlf
	core.whitespace

	Настройка сервера
	receive.fsckObjects
	receive.denyNonFastForwards
	receive.denyDeletes


	Git-атрибуты
	Бинарные файлы
	Определение бинарных файлов
	Получение дельты для бинарных файлов
	Документы MS Word
	Текстовые файлы в формате OpenDocument
	Изображения


	Развёртывание ключа
	Экспорт репозитория
	export-ignore
	export-subst

	Стратегии слияния

	Перехватчики в Git
	Установка перехватчика
	Перехватчики на стороне клиента
	Перехватчики для работы с коммитами
	Перехватчики для работы с e-mail
	Другие клиентские перехватчики

	Перехватчики на стороне сервера
	pre-receive и post-receive
	update


	Пример навязывания политики с помощью Git
	Перехватчик на стороне сервера
	Установка особого формата сообщений коммитов
	Настройка системы контроля доступа для пользователей
	Разрешение только обновлений-перемоток

	Перехватчики на стороне клиента

	Итоги

	Git и другие системы контроля версий
	Git и Subversion
	git svn
	Настройка
	Приступим к работе
	Коммит в Subversion
	Получение новых изменений
	Проблемы с ветвлением в Git
	Ветвление в Subversion
	Создание новой ветки в SVN

	Переключение активных веток
	Команды Subversion
	Просмотр истории в стиле SVN
	SVN-Аннотации
	Информация о SVN-сервере
	Игнорирование того, что игнорирует Subversion

	Заключение по Git-Svn

	Миграция на Git
	Импортирование
	Subversion
	Perforce
	Собственная утилита для импорта

	Итоги

	Git изнутри
	Сантехника и фарфор
	Объекты в Git
	Объекты-деревья
	Объекты-коммиты
	Хранение объектов

	Ссылки в Git
	HEAD
	Метки
	Ссылки на удалённые ветки

	Pack-файлы
	Спецификации ссылок
	Спецификации ссылок для команды push
	Удаление ссылок

	Протоколы передачи
	Тупой протокол
	Умный протокол
	Загрузка данных
	Скачивание данных


	Обслуживание и восстановление данных
	Обслуживание
	Восстановление данных
	Удаление объектов

	Итоги


