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Mpeaucnosue

B cuny Bce Gonee LIMPOKOTO PACNPOCTPAHEHUST TEPCOHANABHBIX KOM-
NbIOTEPOB BaXHOCTh OPraHM3alMM MHPOPMALMU B Bule 0a3 JaHHbIX
HEMpEepPbIBHO BO3PACTAET.

BMecTte ¢ TeM B oGnacTu 6a3 JAHHBIX 34 MOCAEHUE AECITh-TSATHA/ -
LaThb JIET MPOU30ULTU Cepbe3Hble UBMEHEHUSI TEOPETUUECKOIO U MpExX/Ie
BCETO MPUKJIAJHOrO XapakTepa, He HalleAUue CUCTEMHOIO OTPaXeHUs! B
yuebHoil nurepatype. Cioga OTHOCATCS NpPoGAeMbl, CBA3AHHBIE C pac-
npeeieHHbIMUA, OO bEKTHO-OPUEHTUPOBAHHBIMU U OOBEKTHO-PESILIMOH -
HbIMUY 6a3aMK DAHHBIX, CPEICTBAMU ABTOMATU3ALIMU MPOEKTUPOBAHUS U
NporpaMMHUPOBAHUST 6a3 JAHHBIX, SI3IKOM CTPYKTYPUPOBAHHbBIX 3aI1po-
coB SQL, peXXMMOM KIMeHT—cepBep, XpaHWIKILAMU JAHHBIX U C MHO-
TUMU IPYTHMM.

TTepuoa 90-x romos XX B. Xapakrepu3oBaics MOSIBIEHUEM MHOIO-
YUCACHHOU MpHKJIaaHoi auteparypst o npumensteMbiM CYB/, B koto-
poi aKLEeHT Jenancst Ha ux obulee ONUCAHME U MPEUMYLUECTBEHHO Ha
peakU IO NTPOrpaMMHbIX MPOAYKTOB HA HaXaTHe KOHKPETHBIX KHOIMOK U
9/1IEMEHTOB MeH10. M3noxeHnio obllieit Teopumu NpakTUYECKU HE OTBO-
annock Mecta. Takoe noJyioKeHue CylueCTBEHHO 3aTPYAHSIIO NOHUMAHKe
nosab3oBaresaMu (M gaxe pazpadboryukaMu) 6a3 JaHHbIX HE TOMBLKO pa-
60Tbl NPOrpaMMHBIX CPEACTB, HO M MPUHLMIIOB U NIPaBUI UX MOCTpOE-
Hust. Bosee Toro, B Takux MyGiMKALIMAX YACTO BBOAUIUCH HOBBIE TEPMHU-
HBI, MMOPOH HE ofpelensieMble WM UMEIOLMEe pa3Hble HA3BAHUS B pa3-
JIMYHBIX UCTOUYHHUKAX.

MOXHO NMOHATH BO3HUKAIOLIME NPU 3TOM CJIIOKHOCTU, ECJIU YYECTD,
YTO psill MOHATUH U MONOXEHUt B 006J1aCTH 6a3 JaHHBLIX — B CUY AUHA-
MHUYHOIO UX Pa3sBUTUS — CYLIECTBEHHO TpaHcdopmuposanca. K tomy
K€ MHOTO OTAENbHbIX BOMPOCOB Mo 6a3aM JAHHbBIX OMyOIMKOBaHbI B TPy/I-
HOJOCTYIHBIX XypHasax, npex/jae BCero MHOCTPaHHbIX.

OnHoli M3 MpUYKH, 11oOYIMUBLIMX ABTOPOB HANKMcath JaHHYIO pado-
Ty, SIBJISIETCS Pa3HOUYTEHHE B TEPMUHOJIOTUH He TOJIbKO B Pa3HbIX Moje-
JISIX AAHHBIX, HO JaXe B paMKax MPOrpaMMHBIX MPOAYKTOB OAHOH K TOM
xe (PUPMBI-pa3paboTyuKa, YTO 3aTPYAHSET U3JI0KEHHe MaTepuana npe-
MoAaBaTe/NisIMU U €ro MOHUMaHUEe CTYJIEHTAMMU.
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I'naBHOi Uenbio TaHHONK paboThl SIBNSIETCSl CUCTEMATU3ALUS W YTIIO-
psaoYeHHe UMEoIEerocs Marepuana no 6azaM gaHHbix. OCHOBOI pado-
ThI SIBJisIETCS KYPC JEKLUMIA, UNTAEMbIil aBTOpaMM HA MPOTSDKEHUU psia
MOCJeIHUX JIET, NMPOBOAMMBIN N1aGOpaTOPHBINA LUK 110 6a3aM JaHHbIX U
JIMYHBIA ONBIT ABTOPOB.

OnHoit 13 6a30BBIX AUCUHMAUH 00ENpodeCCHOHATTEHON MOATO-
TOBKH ISl HAMPaBACHUI TTOArOTOBKUN JUNNOMHUPOBAHHbBIX CHENANTUC-
toB 654600 «MudopmaTHka U BuIMMCIUTENbHAS TexHUKa» U 654700
«MHbopMaAUMOHHBIE CUCTEMBI» SIBJISIETCS ANCLUUTUTHHA «Ba3bl JaHHBIX»,
yYeOHHUK 110 KOTOPOit U MpeanaraeTcs aBTopaMi BHUMaHMIO YHTATeNel.
C uenbio Gonee rayGoOKOTO U3YyYEHUST MOAENeil, METOOB U CPEACTB UH-
(JopMaLMOHHBIX TEXHOJIOTHIA YMTATENb MOXET OOPaTHTLCST K JINTEPATy-
pe, YKa3aHHOIl B KHHUTE.

AsTopbl GnarogapHbl naypeary I'ocyaapcTBEHHOM NpeMUM, 3aCnyXeH~
HOMY fiesiTenio Hayku U TexHuku PD, a-py texH. Hayk, npod. M.b. Ur-
HaTbeBY, B3ABLIEMY Ha ce0s TPYA MO pPeLeH3UPOBAHUIO y4yeOHHKa U clie~
naBlleMY LeHHble 3aMeyaHHs, CnocoOCTBYIOMINE YAYYIIEHUIO €ro co-
JepXaHusl,

3aMeyaHUsl ¥ TIOXKeJIaHWst TI0 COAEePXAHMIO KHUTU HAMpaBisiTh MO
aapecy: 127994, Mocksa, I'CI1-4, Hernunuaa yn., a. 29/14, usnarens-
CTBO «Bbiciuas wKonay.

Asmopbi



BeepneHune

OcHOBHbIE TEOpEeTHUYECKUE Pa3paboTKU MO BazaM JAHHBIX OTHOCATCS
K 1983—1987 rr.

OHM HalaM cBoe oTpaxeHue B nyGaukauuax [7—13], cpean koto-
PBIX BBIAENSIIOTCSI TakMe hyHaaMeHTalibHble paGoTel, Kak [11-—13].

B TO xe BpeMs n3yueHue ToibkKo Teopuu BLJI 6e3 conpoBoxaeHMs:
npouesypaMu co3maHus peanbHbIX 0a3 HaHHBIX BbI3blBaeT y paboraio-
LIMX CEPBE3HbIE CIOXHOCTH MPUKIIAAHOTO XapakTepa.

IMoTpeGoBanuch, TakKUM 00pa3oM, paGOThl ¢ CUCTEMHbBIM U3TOXEHU-
€M Marepuaja Ot TEOPUH L0 MPAKTUKHU, YTO OCOGEHHO aKTyaIbHO B CHJLY
CNOXHOCTH MaTepuana no 6asam aaHHbIX. Takue 3acnyxusamoolume BHU-
MaHusl paboThl MOSIBUNUCH B KOHLE 90-x rogos XX B. [1—6, 17].

PaGora [4] nocesiueHa NMPERMYyLIECTBEHHO TEOPHUHU UEHTPATU30BAH -~
HbIX PEJISIIIMOHHBIX 6a3 TaHHBIX, XapaKTepU3YeTCst GONBUIUM KONUUECTBOM
ynpaxHeHui U onupaercst npu npoektuposanun b/l Ha cneundpuuec-
kue ER-guarpammbl. M3 Apyrux MHOTrOUYMCHEHHBIX acnekToB 0a3 maH-
HBIX B paboTe KOHCNEKTUBHO OCBELUEHbl AULIb 0COOEHHOCTH 00BEKTHO-
OPMEHTHPOBAHHBIX SI3LIKOB 3aI1POCOB.

Tonbko LeHTpanu30BaHHbIM peasiiuoHHbIM B nocesiieHa u pabo-
Ta [6] ¢ akueHTOM B npoekTuposaHun Ha ER-guarpammur u CASE-tex-
HOJIOTHIO.

B ny6nuxauuu [17] 4€TKO METOAUUECKU U3NIOXEHBL OTACNbHLIE Te-
OPETHYECKHE ACTIEKThl 0a3 JAaHHBIX (XpAaHUMULIA JAAHHbIX, NTapaiesb-
uere BJI).

Pa6ora {3] Hocut 06G30pHO-TeopeTUUecKUit XxapakTep. OHa Mmone3Ha
cKopee TMpernofaBaTe/iiM U HayuHbIM COTPYIHUKAM /LISl CHCTEMATU3ALU MU
UMeIoLrxed 3HaHKK no GasaM gaHHbix. HayanbHoe M3yuyeHue Bompo-
coB, csizadHHbIX ¢ BJI, ¢ MOMOUIbIO TAKOM KHUTK MPOONeMaTHYHO.

Pa6ors |3, 4, 6, 17] He MoryT, no HallieMy MHEHUIO, NMPEeTEHAOBATh
Ha poJib CUCTEMHOIO U3NOXEHUA MaTepHaoB 1o 6a3aM JaHHbIX. K «CH-
CTeEMHBIM» paboTtam cieayer oTHectH nybaukauuu [1, 2, 5.

B paGore [5], oTnnualomieiics XopoumiuM TEpMUHONOTUYECKUM CO-
IPOBOXIEHHUEM, H3JIOKEHO COBPEMEHHOE COCTOSIHUE Teopuu a3 aaH-
HBIX. B TO Xe Bpemsi, Ha HAW B3TJISIA, MOPSIAOK U3TOXEHUsSI METOXUUECKH
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HEJOCTATOUYHO NPOJAYMaH, a MPUKIAAHONW MaTepual MPakTUYeCKH OTCYT-
CTBYyeT.

Haunbonee pyHgaMeHTaNbHON B TEOPETUUECKOM TUIAHE IBNSAETCS pa-
oora (2], paccuuraHHasa Ha pa3paboTKy — ¢ ucnonszopaHnem ER-guar-
paMM — KOHUENTYaJIbHOM U JIOCMUYECKOIl Moneseil, B TOM Yucie B pam-
Kax XpaHuanua JaHHbIX.

B Haubonblieit Mepe TpeOOBAHUIO CUCTEMHOCTU U3JIOXKEHUST Mare-
puana yjposiersopsieT padora [1]. BMecre ¢ Tem ona xapakrtepusyercs,
Mo HallleMy MHEHHUIO, HEZOCTATOYHONH CUCTEMHOCTBIO M3/1oXeHus. Tak,
onucanust CYBJl He UanocTpupyoTcs npuMepaMyu KOMIBIOTEPHON pe-
anuzaumu b. TpuknagHaga yacth paboThi IBHO He CBA3aHa ¢ obcyxaa-
€MbIMH BOMPOCAMU B TEOPETUYECKON YACTH, YTO JeaeT 3TH YacTH (ak-
THYECKU ABTOHOMHBIMU.

B npeanaraeMoM y4eOHUKE CHUCTEMaTUUYECKU U3ITOXKEHO COBpPEMEH-
Hoe npeacrasneHue BJl, BKilo4ast Takue HOBBIE M TIEPCMEKTUBHBIE Ha-
npasseHunst, Kak 00beKTHO-OpHEHTUPOBAHHbIE U pacnipefesieHHpie 6a3bl
JAHHBIX, aBroMaTu3zauus npoekrupoBanus BbJI, xpanunuua gaHHbIX,
nocrpensiunorHbie BJI.

Pabora coctour M3 BBeaeHUs, 15 rnaB, 3aKJIIOYEHHS, U MpPHIIOXKe-
Hmii. B rnapax 1—13 paccMoOTpeHbi TeOpeTHYECKUe BONMPOCH, INaBbi 14,
15 nocesieHyl NPUKIAZHBIM BONIPOCAM pealiM3auuu 0a3 JaHHbIX.

Bo BBeneHUU MmokasaHa noTpeGHOCThL B CUCTEMATH3AUUU U CTPYKTY-
py3aLuUy CBeJCHUIT 0 coBpemerHbix B/, npeacTaBreHHbIX B pa3AUYHbIX
HUCTOMHUKAX, YKA3aHbl NPUYUHBI HATUCAHUSI HACTOSILIEH PabOTHI.

I'nasbl 1—4 noceduieHbl OOIUM MOJOXEHKWSIM, CBSI3aHHBIM ¢ 6a3aMu
JNAaHHBIX.

B rraBe 1 npuBOAUTCSA cCHUCTeMa OMpeaeaeHuil, cpeau KOTOpbIX OC-
HOBHBIM# ABAAIOTCA TEPMHUHBI «IaHHbIe», «MHPOPMANNsI>, «3HAHHUS» U
WX COOTHOLLEeHUS. BBoguTcsl nonsithe «6a3a gaHHbIX — bll», onpenensi-
I0TCSI CTaTHYecKas M AMHaMuveckas pasHoBuaHocTd BJI.

Haerca knaccudukauumsa 6a3 JaHHBIX U CUCTEM yrnpaBieHust 6azamu
aanHbix (CYDBM) kak obonoyek, cTaHIapTHbHIX NMPOrpaMMHBIX TMPOAYK-
TOB, HA OCHOBE KOTOPBIX PEANU3YIOTCSl Ga3bl MAHHBIX.

B rnase 2 onucansl OCHOBHbIE MPUHLIMILL K TMOAXOLKI CO3AHMS,
ucrnonb3oBaHns U ¢pyHkunonuposanns BI. Cdopmynuporanst Tpebo-
BaHUS, npeabsiBiaseMble K 6azaM aaHHbIX. OCHOBHBIMU TpeGOBAHUSAMM
SABASIIOTCSt OpICTpOAeiicTBHE (nuHaMuyeckue BJI) 1 Les0CTHOCTD JaHHbBIX
(ctratnueckue blI).

Paccmotpena 610k-cxema BJI, B KOTOpPOit Bhige/ieHbl OCHOBHBIE CO-
craBisiioulne; cobcTBeHHO 6a3a gaHHbIX, uHTepdeiic nojb3oBarens, aj-
TOPUTM MPUSIOXESHUSL.



TTokaszano, 4to npu paccmortpenuu B/l cieflyer BbizenuTsh TpU oc-
HOBHBIE TIpOLIEAYPLI: co3faHue (npoekrupoBarue) bJl; ucrnons3opanue
(akcnnyarauust) BJ; dynxkunonnposanue BJl (B3auMogeitcTBue cocras-
JISTIOLHUX).

Onucana METOONOrUA UCMOABL30BAHUS (C MPOLEAYPOii 3anpoca).

B MeToponoruu npoekTUPOBaHUA ONpeaeieHa CYTh TPAIUMLUOHHOIO
(crarnvyeckue bJI) u coBpeMenHoro (amHamunuyeckue BJI) moaxonos k
MOCTPOEHHUIO 623 IAHHBIX, OMUCAHBI OCOOEHHOCTH CO3NAHUS KAK CTATH-
YECKHMX, TaK U AMHaMMUuYecKux 0a3 naHHbIX. PaccMoTpeHa cyTb OCHOBHbIX
mopnenei faHHbix (Turos cTpyktyp) B/I.

OnucaHbl 3Tanbl MPOEKTUPOBAHUS, B TOM YHUC/IE (IPH [TOCTPOCHUHU
KOHUENTYaNbHOU’, jornueckoil U ¢pusudeckoil moaenei. OnpeaeneHa
UeJb U MECTO MpOLIECCa HOPMAMU3ALMU MPU CO3AAHUN CTATUYECKON
0a3bl JAHHBIX.

OTMeueHo, 4TO B COOTBETCTBHHU B BbiiefeHHbIMU B Bl npoueaypa-
MU, B TeOpuH 6a3 JaHHBIX, B CBOKIO O4epellb, MOXHO BbIIEIUTh TPU CO-
crapisilouiMe: Teopuro noctpoeHusi bll; Teopuio ucnonvzoBauust Bl
teopuio dbyHKuUMoHUupoBaHus BJI. YkazaHo, yto HamGoJsiee MOJHO BCE
TPH COCTABJSAIOIIME TEOPUU PA3BUTHI B TIOJIHOM 00bEME TOJILKO ISl pe-
JaunoHHbIX B,

B rnaee 3 onucana teopust B/ 6e30THOCUTENILHO K UCITONIB3YyeMOI MO-
AeNu JaHHbIX. PacCMOTpeH bl OCHOBHbIE BAPUAHTHI MAaTEMATHUYECKOTO Mpef-
CTABMEHUSI JaHHBIX (MOACAU): C MMOMOILBIO TADAML; C MOMOUIBIO allapara
TEOpUH rpadoB; ¢ UCMONb30BAHUEM oBajl-auarpamM U ER-auarpamm (nu-
arpaMM «CYLIHOCTb—CBSA3b»). YKa3aHbl TUITH OTHOUIEHUI MEXIIY DIIEMEH-
TaMHu AaHHbIX. OTMEYEHO, YTO NMePEeYMCNICHHBIE MOIENU cllabo OPUEHTHUPO-
BaHbl HA UCIMOJIb30BAaHUE KOMILIOTEPOB NMpPU NpoeKTUpoBaHuu bII.

sl aBTOMAaTU3aLUMKM MPOEKTUPOBAHUSI KAK HEOOABIIUX, TAK U CBEPX-
o6onbiunx b/l nmpeaHasHayena CASE-TexHonorus.

B Heii BbiaeneHbl M KPAaTKO ONUCaHbl MeToAbl noctpoeHust ER-fauar-
paMM (cobcTBeHHO 0a3 JaHHBIX), AMArpaMM TIOTOKOB CBs3eit (MHTep-
(eiichl nosb30BaTeNCiH) U AMArpaMM TepexogoB COCTOSIHMH (anropur-
MOB NPUJIOXEHHIN).

Pearmzauusi CASE-texnonoruu ocyumectpiasiercs CASE-cpencrna-
MM, KoTopbie MOryT GbiTh BcTpoeHbl B CYDBJl (Hanpumep, Oracle) unn
BBINONHSTBCS oTaeNbHO (HanpuMmep, CASE*Dictionary, CASE*Designer,
CASE*Generator). Tana kpaTkasi xapakrepuctTMka aBToHOMHBIX CASE-
CpEeNCTB.

Inapa 4 nocesiueHa reopuu pensiuoHHbix bl YTouHeHbl MOHSATUSA
«OTHOILEHHE», «XKJII0U», SIBJISIIOUIMECS] OCHOBHBIMM B PEJISUMOHHON MO-
Jenu TaHHbIX.



Hnsi reopun cospauusg Bl ucrosip30BaH MaTreMaTHYeCKHi annapar
peasiumonnoit anre6pol (PA) u pensumonnoro ucuucneuus (PU), or-
paXaIoIMi poUecch! MpeodpaszoBanus Tabiani U HOPMaTH3aLUHK AAH-
Hbix. Onucanbl Matemarnueckue onepauuu B PA u PU. TlpusencHsl
cucrema akcuom PA nnst F- u MV-3agucuMocteil MEXIy 3jieMEHTaMU
JIAHHBLIX W MPUMEDP NPOUEAYPbl HOPManu3auWu (OT TEepBOil 10 NATOH
HOPMAJIbHBIX (OpM) NMPH CO3JAHHUM KOHUENTYaJlbHONH W JAOrHYECKOMH
moneneid. [Mokazana cssizb PA u P kak B3auMOIOMONHAIOWMUX MaTe-
MATHUYECKUX METOIOB.

PaccMOTpeHBl MOHATUSE «O€30TACHOCTbY, «IEJIOCTHOCTb», «3allinTa»
JAHHDBIX, TIPOAHATU3UPOBAHLI UCTOUHUKU HAPYIUEHUSI UEJOCTHOCTH U
BAPUAHTDI 3alUUTH AAHHBIX. OMncaHa CyTh XpaHUJIULL JAHHBIX U UX Opra-
HU3ALUSL.

Teopusa ucnonbzosauusa b/l npu co3maHuM 3anpocoB onupaercst Ha
PA u PH. TlokazaHo, 4TO PA «BbIXOAUT» HA AJITOPUTMUYECKUE SI3bIKH
NpOrpaMMHUpPOBaHIs, KOTOpbIC HEYNOOHDI A5 MOoNb3oBaTeneil-Henpodec-
cuonanos (ITH) B nporpammupoBanuu. B 1o xe Bpems PU spnsiercs
OCHOBOM /TS IEKTAPaTUBHLIX sI3bIKOB NporpamMmuposanust SQL, ciyxa-
LLEr0 CPEeACTBOM CBA3M MEXIY pasNU4YHbIMH peassuuoHHbiMU CYDB/L, u
QBE (zanpoc no npumepy). TTocrenHult siBasieTCsi BU3YyalbHbIM $13bI-
KoM, notsitHeiM [TH v moromy mmpoko ucnonszyembim B CYBJL (Ha-
npuMep, Access). PaccMOTpeHbl TeOpeTUYECKHUE MPEANOCHIIKH ONTHMM -
3allMU 3aMpPOCOB.

B reopun ¢ynkumonuposanua Bl paccMorpeHo noHsiTHE «TpaH3ak-
LUs» KAK OCHOBHOH MPOrpaMMHbIii 31eMeHT ob6ecnedyeHUst UeTOCTHOCTH
naHHbiX B ctatnyeckux bJI. [Tox rpaH3akuueit noHMMAaETCst Kak BXOIHOE
coobluieHue (KoMaHaa) Ha usMeHeHHe (OOHOBNEHHME) ITAHHBIX, TaK U TTPO-
tecc o6HoBMeHust. TTokazaHbpl 0cCOGEHHOCTH paboThl TPaH3aKUHit B MO-
HOMOJIBHOM W MHOTOMOJB30BATENIBCKOM pexXumax. B mocnennem cayvae
roBOPSIT 006 ONHOBPEMEHHOM HOCTYMe (CHMHXPOHM3ALMM JIOCTyra) pas-
JUUHBIX Nonb3oBareneil. PaccMOTpeHbl pa3fiMuHble BAPUAHTHI CUHXPO-
Hu3auuy (GJOKUPOBKH, OTHOXEHHBIE U3MEHEHUS, MHOTOBEPCHOHHOCTD
bl1). JleranbHo paccMOTpeH Mpoliecc OAOKUPOBKH KaK Haubojee yacTo
npumMeHsieMblii. OnKcaH NPolecc BOCCTAHOBIEHUWSI TAHHBIX TIPU Pa3iny-
Horo ponaa cbosix B BJI.

I'naBbl 5—10 nocBsiuieHbl MPUKIAJAHBIM BOIPOCAM [IeHTpaNM30BaH-~
HBIX (JIOKAJIbHBIX) 6a3 JaHHBIX.

B rraBe 5 paccMOTpeHbI TEPMHUHOJIOMUS], TIPOLEAYPHI ITOCTPOEHUS M
ucnosab3oBaHus pensuuonusix B, TToapobuo paccMmorpeH s3bik SQL
Mpy UCMONB30BAHUMU €ro B obeux rnepeyuciaeHHbIXx npoueaypax. Ilpen-
CTaBjIeHbl TPU Pa3HOBUAHOCTH sA3biKa SQL: uHTepdeicHbiil, BIOXeH-
Hblid H BCTPOEHHBbIH. Onucan apuMep ucnonb3oBanus ssbika QBE.
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I'naBa 6 nocesitleHa CeTeBbIM U UEPAPXHMUECKHM MOJIEISIM MAHHBIX C
UX crieumpuIeckon TepMuHONorueit. Paccmorpena lornueckast crpyk-
Typa, 0COOEHHOCTH MPOrPAMMHOIi peaNu3alnm, B TOM YUCAC CO3AAHUS U
ucnonb3osaHus bJl.

I'maBa 7 mocesilieHa O6BEKTHO-OPUEHTUPOBAHHBLIM 0a3aM JAHHBIX
(OOBJ). PaccmoTpeHa cyTb 0OBEKTHO-OPHEHTUPOBAHHOIO MOAXOJA,
00BEKTHO-OPUEHTHPORAHHOIO MPOEKTUPOBAHUS M O0ObCKTHO-OPHEHTH-
POBAHHOIO MPOrpaMMHUPOBAHUSI, COCTOSIHUE M NEPCNEKTURLI PA3BUTHSI
OOBJ. Onucana MHOTOMEpHas MoJiefib JaHHbIX (KAK OCHOBA HOCTPOe-
HUA coberBeHHo OOB/l), pasHOBUAHOCTH ee peanu3aunu: MHOroMep-
Hast (MOLAP), peasiunonnasa (ROLAP), rubpuanas (HOLAP). Onpe-
JeNIEHO MOHSITUE «KMOCK (MarasMH, BUTPUHA) JaHHbIX». PaccmoTpeHbl
3MEMEHTHI CTPYKTYPBI M UX CBSI3H AJISI MHOTOMEPHOM MOAeNH, crieindpu-
yecKasi TePMUHOJIOTHSI TOI PA3HOBUAHOCTH MOACIIEI JTaHHbIX HA [1IPU-
mepax OObBJ POET u CACHE. IMoka3zana cBsi3s, OOB/ ¢ pensitMoHHbl-
mu BI. Paccmotpennl nepcnekrusel passutus QOB

B rnaBe 8 o0cyxaaloTcsl JiBe pasHOBUAHOCTU «IIPOMEXYTOUHONR»
00BEKTHO-PEASIIMOHHOM MOAENU NAHHbBIX: THOPUAHDIE, PACHIMPEHHbIE
00bekTHO-pensiuMonHbie bJl. YkazaHa ux crneumnduka. Tlpeacrasnen
nporpaMMmHublit nponykt Delphi, Ha KoTopoM peanusoBana rubpuaHas
OPB.

I'naBa 9 nocesiileHA CPABHEHKHIO CBOWMCTB MOJIENEH JAHHBIX, ONU-
CaHHBIX B raBax 5—9. PaccMoTpetbl BapuaHThl B3auMonpeobpazosa-
HUsL Modeneit faHHbiX. OnucbkiBaetcst npouecc sbibopa CYBJI, cocrosi-
Kt U3 BpIdOpa Mopenu ganHbix U CYBJ B paMmKkax BeIOpaHHOit Mose-
an. TTpuBoasitcst CpaBHUTENbHBIE XAPAKTEPUCTHKU PSUIA PENSILMOHTIBIX
CYDB/l kak Haubosiee YACTO UCIONB3YEMbIX B NpUKITadiibiX yeasx. O6-
cyxpaercst pusnueckas moaeab bl (busuueckasi B), uto BaxHo 1pu
pPacCMOTPEHUM CceTeBOH M B ellle OOJNblueit CTEMEHU — HePaAPXUUYECKON
Mojaenei naHHbIX. PaccMOTpeHbl MeTOABI 3aMUCH (Pa3sMelueHUst) U 10-
cTyna (NoUMcKa) JaHHbIX B MaMSITH KoMnblotepa. OTMEUEHO, 4TO B Cy-
nepOBM uauie Bcero HCNoONL3YIOTCA OBLICTPOAEHCTBYIOLIME HCPAPXU-
yeckue CYDBJl, Torna Kak B nepcoHalbHbIX KOMIbIOTEPAX — pesilH-
oHHbie CYBJ/I.

I'naBbr 10—13 nocesiueHbl pacnpeaeneHnbiM 6aszam gannbix (PBI).

B rnaBe 10 paccMoTpeHbl OOIUME XAPAKTEPUCTUKU TaKUX CHCTEM.
CdhopmynupoBaHbl HOBble TPEGOBAHMUSI, IPEABSBISIEMblE K BHOBb [TPOEK-
tupyembiM BJI 1 sbizBasiine norpeduocts B PBJL. Hdaercst onpenencrve
PB/I, ee cocras u onurcaHue paboTsl. Bbaensiorcst oCHOBHbBIE PAa3HOBH/L-
HocTH cTpyKTyphl PBI; ognopaHroBast (HanboJiee CHOXHAS 110 CTPYKTY-
pe), KTHeHT—cepBep U cMewanHas. [IpuBeseH npumep-onucanue on-
Hopanropoit PBJI, naHa cpaBHUTEAbHAst XapaAKTEPUCTHKA CTPAaTernid Xpa-

9



Heuus gaHupx B PBJl. Onucanbl 0cOGeHHOCTH U BapHaHThl CTPYKTYPBI
KJIMeHT—cepBep. PaccMoTpeHbi 0COGeHHOCTH peain3allii ITOH CTPYK-
typbt 8 CYBJl Paradox u InterBase (B pamkax nporpaMMHOIo NpoayKTa
Delphi).

B nocneayiomux rmasax pacCMOTPeHb! IPOLEeAYpPbl co3naHusl, GyHK-
UMOHUPOBAHUS U UCTIONB30BaHUA ofHopaHrosoit PBJI.

B rnase 11 onucannt ocobenHoctu co3zganusas PBI. PaccmorpeHsl
BOMPOCHI 00eCreyeHust LENOCTHOCTH, QparMeHTaUuu U JOKATU3ALMAU
JAHHbBIX KaK cHeUHPUUYECKNE H JONOJIHUTEIbHbIE (110 CPABHEHMIO C LICH-
Tpanu3oBaHHoil BIl) atanb npoekTupoBaHusi. BBegeHbl MOHSITUSL «OA-
Hopoaubie PBI» (npu ucnons3oBanuu B nokanbHbix bJl pacnpeneneH-
ot BJl onuHAaKOBBIX, yalle PeNstiMOHHBIX, MOIESed AAHHBIX), «HEO-
aHoponubte PBII» (nmpu mcnonb3zoBaHuu B AOKaibHBIX DI pasauuHbix
modeneit ganubix). PaccmorpeHa mareMaTnyeckass MOJesb Tpouecca
HHTerpauuu nokanbHbix BJI, cBs3anHas ¢ npeobpa3oBaHHEM IAHHBIX U3
ONHOM Moaefu AaHHBIX B Apyrylo. [TokazaHa HeoGXOAMMOCTE CONOCTaR-
NeHust HABOPOB TUIOB JAHHBIX U TIPOLEAYP B SI3bIKAX ONMUCAHUS U MAHH -
NyAUpOBaHUA JaHHBIMU And pas3nnuHbix CYB/I.

PaccMmorpeHbl 1Ba BapuaHTa nMpeobpa3oBaHus: NOCTPOEHUE YHUBED-
CajlbHOIM NPOMEXYTOYHOI MOJE/NH, yalle UCIONb3YeMOH B HEOAHOPOJX-
ubix PBJI, u cucreMsl apaiiBepos mis nonapxoro coeanHenus CYDB]L (B
oaHopoausix PBJI ¢ nokanbHbeMU pensiunonHbiMu BJI) ¢ nporpamMHoii
peanu3auueit yepes npoaykr ODBC. TIpuBeneHsl nmpuMepsl cBsizeil pe-
gauyoHHbX CYDB/I (cooTBETCTBUE TUTIOB JAHHBIX, HCITOIB30BAHHUE S13hI-
ka SQL u npomexyroyHoro nporpammuoro npoaykra ODBC).

PaccMmorpeHsl npouecchl NMpeoOpa3oBaHUs «peNsIIMOHHAS — CeTe-
Basi», «peISIMOHHASL — HepapxuyecKas» MOIENM JaHHBIX.

B rnase 12 paccMarpuBaloTcst 0CO6EHHOCTH M METOAbI obecrievyeHHs
OIHOBPEMEHHOro foctyna (Pa3HOBUAHOCTU GIOKUPOBKM, MHOTOBEpPCHU-
oHHocTb B/I, oTnoxeHHble (KIUMPOBAHHbBIE) H3MEHEHMS AaHHbIX). Onki-
CaHbl BapUaHThl 3aLUUTHI AAHHLIX, crielMdUKa pe3epBHOTO KOMUPOBa-
HMUST MU BOCCTAHOBJEHUA JaHHBIX. OOCYXIEHBbl CrocoObl ONTUMMU3ALMU
sanpocos B PBJI.

B rnase 13 o6cyxpatorcs Bonpocsl Web-nybnukauuit 6a3 J1aHHbIX B
Internet. Onpenensiercst MOHATHE «MyGANKALMS», PACCMATPHBAIOTCS OC-
HOBBI UCIOJB3YeMOro Itst MyOauKaluH a3bika nporpamMuposanuss HTML
W IPUBOIUTCS NPUKIIATHOH NMPUMEP C UCTTOMb30BAaHUEM MPOTPAMMHOrO
npoaykta Delphi.

I'nasbt 14, 15 ocBewraloT BONpockl peanu3aniu 6a3 JaHHBIX € TIOMO-
ubio pasnuyHbeix CYBJI. Paccmorpenbl oOliiMe BOMPOCH peanu3aiiiu
6a3 JaHHbIX U TPAIMLMOHHBIIA MOAXOA HA NpUMepe 6a3bi JaHHbBIX «Yyes-
HBI TTpotece».
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OO0Cyx/1a10TCsl IBA BAPHAHTA pealiu3aluM. B NOKabHOM BapuaHTe
ucnonndyercst CYDB/I Access, ans pexuma xnunent—cepsep — CYB/
InterBase. B 060oux BapuaHTax npouecc NpoeKTUPOBAHUSI U PeATIU3aliny
paccMaTpuBaeTcst B MOAHOM oObeme.

Tnasa 15 nocesiyieHa COBPEMEHHOMY TOAXOAY € HCROAbL3OBAHUEM
CYB/I InterBase Ha npumepe npoiieaypsl npuema Ha pabory. Kommnbio-
TEP BbIIAET PYKOBOAUTENIO PELIEHUSI-COBETHI, KOTOPbBIE MOIYT OBITH pY-
KOBOJIUTENEM MPUHSATBI UJIM OTBEPTHYTHI (C KOPPEKTHUPOBKOI pelieH i),
IMpoueaypa NpoeKTUPOBAHUS TO-TIPEKHEMY PACCMATPUBAETCS B MOHOM
o6beme. OnUCHIBAIOTCA KAK JIOKANIbHbBIA, TaK M YAaJeHHbI BapUaHThl
pexmMMa KIMeHT—CepBep, BONPOCH PEaiM3aliui OJHO~ U MHOTOYPORHE-
BOI CTPYKTYPHI C UCTOJIb30BaHHEM NporpaMMHoro npoaykra Delphi.

B 3akimioyeHu MOABOASITCS UTOMM U3Y4eHUst 6a3 naHHbIX.

B npunoxeHuu 1 npuseaeHbl 0OCHOBHbIe XapakTepucTUku Bl «Yue6-
Hblit nipouecc». Tpunoxenust 2 U 3 coaepxar nporpaMMpl, UCIONb3ye-
mbl nipu padote ¢ CYB/I InterBase 8 pamkax npunoxedust Delphi.



FnaBa 1

Oouwue ceeneHus

Mokazana «TabnuuHag» cyThk Gasbl AaHHLIX HA NPUMEPE NpoLecca asToMa-
Tnaaumv TabnnyHbIx pacyeTos. BeeneHbl HEOOXOAMMBIE NOHATUA W onpenene-
Huna. Npusepena knaccnguyxaumn 6a3 AaHHLIX Y CUCTEM ynpaBneHus 6asamm
AanHbix. OTMeueHo, YTO Teopurs 633 AaHHbIX UMEET TPY OCHOBHLIX COCTABASAIO-
LYIX: Teoprs CO30aHMA, TeopUa MCMoNL30BaHUA U Teopus paboTb (PYHKLUMOHK-
posanus) 6a3 naxHex. C no3nynin peanvaaummy 6a3 naHHbIX BbIAENEHO TPY CO-
CTasMRIOLLIMX: peanuaaums COBCTBEHHO Hadbl AaHHbIX (CUCTEMa CBA3AHHLIX Tab-
nuu), nnrepdelica NoNL3OBATENS 1 ANFOPUTMA NPUNOXKEHUS.

1.1. BA3A DAHHbIX
N ABTOMATU3ALUSA TABJIMYHDBIX PACHETOB

Cuutaercst, uto nousitme «6asa ganubix» (bI), a rem 6onee — «cucre-
Ma yripasaeHust 6azamu gaHHbix»> (CYBJ1) 10cTaTOYHO CII0XKHO B YCBOSHUMU.
OHO 3HAYUTENIBHO YIPOLIAETCSI, eC/AM MOHSITh «PUBHYECKYIO CYIIIHOCTH»
NpPOLECCOB, NMPOUCXOAAUIMX B U3y4aeMOM FIPOrpaMMHOM MPOAYKTE.

CnenyeT NOMHUTH, 4TO MHOIHE MPOTPAMMHBIC MPOLYKThI SIBJISIIOTCS
CpeNCTBOM aBTOMATH3AUMH COOTBETCTRYIOIMX PYYHBIX MPOLERYP, KOTO-
pble NPOCTbE B NOHMMaHUK. B yacTHOCTH, 6aza JaHHBIX (NPU TAK Ha3bl-
BAEMOM TPAJAULMOHHOM TMOAX0E K MPOEKTUPOBAHHIO) CAYKHT HHCTPY-
MEHTOM ABTOMATU3ALMK PACUYETOB, B KOTOPbIX BXOAHBIC W BBIXOJHBIE
JNAaHHbIE MPEACTARACHDL B BUAE CUCTEMbl TAONULL ¢ OONBILIMM YUCIIOM CTPOK
M CTONOLOB B KAXA0i.

Takue pacuerbl MMeOT MECTO B IpolieccaX MPOEKTUPOBAHUS pa3-
JIMYHBIX MPOLIECCOB, TEXHOJOrHM, YCTPONCTB, OJOKOB; B yrpaBicHUH
fIPOU3BOACTBOM; B KYPCOBBIX U AUILJIOMHbBIX MPOEKTAX.

Foareepaum ckazaHHoe NPOCTHIM KOHKPETHBIM npuMepom. Haunem
€ pY4HOro pacuyera.

Ipumep 1.1.

3adanue, Umeercst cknan marepuanos (M1, M2, M3), cnabxalomit
npou3BoAcTrO, Bbinyckawowee usgenus M1, M2. Kaxnoe us nspenui
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cocrout u3 getraneir A1, H2 u A3, KOAUUECTBO KOTOPBIX B U3ACAUSIX
(BxomumMocTb) u3BecTHO. M3BecTHB M HOPMbI pacxosa MAaTEPUanoB Ha
KaK/YI0 JeTaib. 3alaH — Ha NPOTSHKEHUU Mecsila — eXeIHEBHbL I1aH
BbinyCKa M3D.EJ1M171, KOTOpblﬁ cxiiaa noJixXEH oGecneyursb MarTepuanamMu.
JTeNbHOCT TEXHONOTMYECKOTO LMKIIA (NPOU3BOACTBA) M3ENTHIA [, —
3 nHs1. PexoMeHyeTCst CO3aTh CTPAXOBOM 3anac MaTepUalloB Ha ckJlajie
Ha OOUH NEHL. CKJI'dLl MEPUOANYECKH 3aKa3biBaeT Marepuaibl ocTan-
uvkam. Bpemsi T BRINoMHEHMs] 3aKa3a £ 110 MEPBOMY U TPETHEMY MATEPH-
anaMm — 2 gHs, no sropomy — | geHb. [TocTaBku MarepuanoB npou3Bo-
JSITCSL TIO MIEPBOMY U TPETbEMY MaTepHaRaM — KaXIblid TPETHI JIeHb, 110
BTOPOMY — KaX/blil YETBEPTHIA E€HD.

HeobxoauMo exXeqHeBHO HA MPOTSIKEHUM Mecsla onpenenuts (pe-
UIMTh 3a0a4i):

1) 3anyck Marepnanos noa naaH Mpou3BOACTRA;

2) 3aKa3bl HA MaTepUallbl;

3) nocTaBKu MaTepuaios;

4) nBUXEHUE MATEPUASIOB HA CKIIA/IE f1O JHSIM.

HcxoaHble JaHHbIE MOJAYYEHbl U3 Pa3AUUHBIX HCTOYHHUKOB.

Pewenue. TTOCKONBbKY UCXOAHbBIE JAHHBIE TONYYEHBI U3 PA3HbBIX MC-
TOYHMKOB, 1iefeco0bpasHo ynopsao4uTb UX B Tabauunoit dpopme. Bun
TAOAMLL MOXET ObITb PA3TUUHBIM.

Tlycrb pauHble yHnopsyioueHbl B BUIe cucTeMbl Tabnui: «Martepua-
neby, «detanu», «Usnenua», «Hopmbi» (pacxoaa), «Bxonumocti», «[Tnawu»
(Boinycka nsnenuit) (taba. 1.1—1.6).

Tabruua {1
MaTtepuanbl
Ludp matepuwia Hassaie Mare puasta Ennnnta namepeitng
M Cran, KU
M2 Hyryu Kr
M3 Keneso Kr
Tabauya 1.2
Deranu
Wndp neranm Hassane actanmn Ennustita nameperims
pig Brynka .
a2 ®nanen uIT.
3 MNaneu .
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Napgenue

Tabauuya 1.3

[Hudp usnenus

Haumcrosaime wanenus

Enuunna uasmepenius

1701 Uznenue [ L.
H2 Usnenue 2 wr.
Tabauya 1.4
Hopmbi
LLugp Marepuasa Lndp serann EnnHnua nsmepenns Hopma pacxoja
M1 al KT/1uT 2,1
Mi 2 Kr/ir 1,8
M2 a1 KT/1UT 34
M2 a3 KT/t 43
}_._
M3 2 KT/lt 1,5
M3 I3 KT/1ut 3.7
Tabauya 1.5
BxoanmocTb
Wudip nerann Wudp uzngcnns Ennuuua uamepenust Konuucetso
Al Ul WIT/MU31 7
2 nl WT/U3g 9
a2 n2 wT/u3g 8
a3 M2 wIT/u3 5
Tabauua 1.6
Mnan
—
Hata Wudp nusnenns Konunuecrso usgenmii
| ni 7
2 Ui 1l
3 128! 8
r—‘ 4 Ui 9
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[Ipodonxcenue maba. 1.6

Nara HIndp wanenns Konuuecrso uanennii
5 ni 12
6 Ui 13
7 ni D
8 ul 8
9 ni 7
10 ni 9
i Ui 14
12 i i
13 i 8
14 ni 4
15 Ml P
16 i 5
17 i 8
18 ni 9
19 ni 10
20 i 14
21 ni 17
2 ul 12
23 ni H
24 |28 10
25 ni 8
1 n2 S
2 n2 12
3 n2 8
4 n2 7l
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Ipodoascenue maéa. 1.6

Ilzx'ﬁl LWdp uzienust KonuuceTro usenuit
5 u2 4
6 n2 3
p n2 15
8 n2 4
9 n2 8
10 n2 7
I H2 4
12 H2 20
13 n2 25
14 n2 14
15 n2 11
16 Hn2 10
17 U2 15
18 2 3
19 n2 7
20 H2 10
21 n2 8
ps ) n2 4
23 u2 12
24 H2 15
25 n2 18

CtpyKTypa (COBOKYMHOCTb 3JIEMEHTOB U UX CBsI3eil) MPUBEAEHHBIX

Tabnuu AaBnaeTcs JIMHENHOM.

OnHako cucrtemMa HCXOAHBIX TabJKULL MOXET ObITh MpecTaB/ieHa uHa-
ye. Hanpumep, sBMecrTo tabnuu «leranu» u «HopMbi» MoXeT ObITh NOCT-
poeHa oaHa Tabnuua «Jeranu-—Hopmei» (Tadn. 1.7).

16



Oetann—Hopmebi

Tabauua 1.7

Hndp neran

Hasparue neranu

Ejll"l”llél IUIMCPCHHA

Hopaa pacxosa
MaTepHAoOnR

(M1, M2, M3)

J Brynka . 2,1:34;0
112 Duanenn nr. 1.8:0: 1,5
3 Manen . 0;4,3; 3.7

HeTtpyaHo BuaeTb, 4To B mocjenaHeM crondiie tadbauubl «Jetann—
HopMbi» Mcronb3yloTest cnyucku. JJaHHbBIC TAKOTO pojla HOCSIT Ha3Balme
HeaTOMapHbIX. Bce ocTanbHble Aatilblc TAOIMLL SIBJASIIOTCSI ATOMAPHbIMHU.

Bo3MmoxeH u apyroil BapuaHT opraHuszainu tabnuu «MatepHaibt»,
«[derann», «Hopmbl» B Buiae oanoii tadnuubl «Marepuansi—eranu—

Hopmbi» (Tads. 1.8).

MaTtepunansi—Oeranu—HopMbi

Tabauya 1.8

lerasnn
LHup Hasgaiue Enurnmtia Hopna
Matcprana MAaTCpHATa H3MEpelus Uhsuchp Hasraimie Eavistina pacxoa
JICTIH JCTain HiMepeHng
KI 1 Bivika 1. 2,1
Ml Crane KI 712 @Jranienn 1. 1.8
Kr J3 [Tanen urr. ()
KI' Ji Bryiika Hrr. 3.4
M2 Yyryn KU A2 Ourarient NI, 0
Kr 3 Tternt . 4.3
KI* 11 Bryika 1. (]
M3 Keneso Kr' A2 Dt it 1.5
KI J13 [RRNMIN nT. 3.7

B nocneaHei tabauue uMeetr Mecto «tabiauua B tadbauie». Tabnuib
«Jletanu—Hopmo» u «Marepuanui—Hetanu—HopMbr» obnanator nejim-

HEWHOU CTPYKTYPOM.

34METHUM, YTO B PYYHOM pCXHME TMEPexoa OT Tadauil ¢ JHHEHHOH
CTPYKTYPO#H K TabnuuaM ¢ HeJMHEUHON CTPYKTYPOil H HAaobOpOT HUKa-

2 — 4840
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KUX 3aTpy/HeHUil He Bbi3biBaeT. CTPYKTYpy MCXOMHBIX TAOJMLL onpese-
JISIET NMOJIb30BaTelIb, UCXOAS U3 ya00cTBa paboThI.

OTMETUM TakXe Ysi3BUMOCTb (HapylleHHe LEeNOCTHOCTU JAHHBIX)
«py4HBbIX» TAGUL € OONBILIMM YUCTIOM CTONGIIOB U CTPOK: TPU 3aroHe-
HUU TAGAULL B cTONOEL C YMCTOBBIMU TAHHBIMU 10 OLUIUOKE MOTYT ObITh
3aMMcaHbl CUMBOJIbHbBIE TAHHbIE.

Y106bl YMEHBILIUTH YUCO TAKUX OLIMOOK, MPH 3aMONIHEHUU TION00-
HbIX TAaOAMILL YACTO HAKJIAABLIBAIOT JMHEHKY HA BIOPAHHYIO CTPOKY.

OHOBpEMEHHO aKLEHTUPYeM BHUMAHHWE Ha TeXHOJIOrMu hopMUpo-
BaHUSl CUCTEMBl MCXOAHBIX TaONMLL

e CO3aHUE CTPYKTYphI NMOJieit («lanku») Tabiuibl;

e OMnpeesieHne CTONOLOB ISt CBSI3U TaOJMKL B MOCEAYIOLMX BHIUUC-
Nenusix (Hanpumep, crondeu «udp matepuana» ans tabauu «Mare-
puanb» 1 «HopMbI»), XOTS SIBHO CBSI3M HE 3a[al0TCS;

e 3anoJIHeHNe Tabnuu AaHHBIMMU.

CHoBa OTMETHUM, 4TO IO olubKe B cTondue «HopMbl» MoXeT OBITH
BIUCAHO 3HAYEHHE, OTCYTCTBYIOIIEE B OJHOUMEHHOM CTONOLE TAOAMUILbI
«Marepuanpl» (HapylleHHE CChUTOYHOM LIEIOCTHOCTH).

IInst noayyeHUst pe3y/nbTaToOB pacyeTa MOXHO MCMOJb30BAaTh CHCTEMY
Ta0NK1L C 1I000#H CTPYKTYpPOIi. J11st onpeaeieHHOCTH BOCMONb3yeMcst Tabu-
uaMH ¢ JIMHEHHOM CTPYKTYpoii. TIpucTynuM K pelueHMIo 3aay npuMmepa.

3anaga 1. CneundupoBaHHO MOTPeGHOCTbIO (HOPMOI1) Ha3bIBa-
10T KosIn4ecTBo M, Marepuana M,, HeOGXOXMMOTO VISt OAHOTO M3AEIHS!
H,, ecnn yuntsiBaTh TOABKO AeTais [,

M, =H,,B, (1.1)

ijk )k
rae H u B — HopMa M BXOZMMOCTb, COOTBETCTBEHHO.

Hns marepuana M1, netanu 1 u uzgenus Ul
M, =2,17=14,7. (1.2)

1

KonuuectBo MaTepuaia M’.k I OJHOro U3ACIUsA
3
M, =>H, B, (1.3)
J=1
Jlnst mepBOro mMarepuana U nepBoro Usjgenust

M, = 2,17 + 1,80 = 30,9 (1.4)

B 6a3ax panHbIX BoiuucieHus Buaa (1.3) Ha3bIBAIOT arperupoBaHHbI-
MU MO CpaBHEHUIO c BbipaxenueM (1.1). PyHKuMeN arperaumu 3mech
SIBJISIETCH CyMMa.

18



HetpyaHo Buaerb, uto sbiunuciedust (1.1)—(1.4) sisnsaorcs dakru-
YECKW MATPUUYHBIMU BBIUMCIAECHUSAMHU BUAA

M = H-B,

KOTOPBIE B YHCIOBOM hopMe UMEIOT BT

M, M, 21 18 0|7 0] [309 144

o

M, M,|=[34 0 43[{9 8|=|238 215

[¥]
12

M, M, 0 15 37({0 5| [135 305

=

Ecnun exennesHbidt mian soinycka Pl7] = {P,[¢]}, [ = 1, L — Texy-
LML IeHb, TO eXeHEeBHBIH 3aMycK (MOTpeOdHOCTL B MaTepuanax, Hasbl-
BaeMasi MOTpeGHOCTHI0O B YKPYMHEHHOH HOMEHKJIATYPE), B MATPHUHOI
dbopme nmeer Bua

M[z] = M-P[z], (1.5)

a B YUCIIOBOM BHUAE ISl NMEPBOTO AHSI

M| | 30,9 144]|] 7 288,3
M{l]=| M,[1]|=]| 238 215 =| 274,1 |. (1.6)
M, 1] 13,5 30,5(| 5 247,0

ITepeiineM K peureHUIO APYTUX 3afad. 3agayd 2 ¥ 3 OTAUYAIOTCSH
JIMLIb CIBUTOM BO BpEMEHM HA BENUYUHY r , MO3ITOMY PACCMOTPUM pe-
HIeHHE NIUILb TPETheil 3agauu.

3amaua 3. BeiMuMHY MOCTABKU MOXHO PacCUMTBIBATH PA3IMYHbIMU
crocobamu. [IpoussenemM pacuer, UCXOHd M3 CpelHel eXeAHEBHON NOo-
tpebHoCcTU B MaTepuaniax MC, HeoOXOAUMOI /st BBIMOJIHEHUS TUIAHA

MCziM[t]/T, (1.7)

rae 7 — KonuuecTBo aHei B Mecsiue (B TaHHOM ciiydae — 25). Onepauus
(1.7) B 6a3ax JaHHbIX TAKXEe OTHOCHUTCS K ONEpaLUsIM arperaium ¢ yc-
penaHeHHeM B KayecTBe (hYHKUMH arperauu.
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OueBUAHO

MC=|M,|. (1.8)

Torpa BeauunHa NocTaBKu

Im=MC(,+ 1) (1.9)

1581041
1327,36
M=| 178117 |. (1.10)
1309,08

ExenHeBHble MOCTABKM JLIsI MEPBOroO U TpeThero Matepuanos (i = 1,
i=3)

[1,, ecnu BeMUUHA { BpEMEHU KPaTHA TpeM,
= (1.11)
0, B OCTWIBLHBIX ClTyyasx,
JUIsE BTOPOro Matepuana
I1,, ecnu BenUUMHA | BPEMEHU KPAaTHA YEThIPEM;
f,(1] = (1.12)
0, B OCTANILHBIX CYYAsIX.

Janaua 4. Pacuer 3anacos 3(f) MaTepuanoB Beaercsi no dopmysne
3(0) = 3@t — 1) + T[] — M4, (1.13)

rae (f), [t] — MOMEHTBHI M UHTEpPBaJbl BpeMEHU, COOTBETCTBEHHO. U HbBI-
MU C10BaMU, 3anachl 3(7) OoTJIMYAIOTCS OT 3anmacoB B Hadayie aHs. OTMme-
THM, YTO HOBBIi 3amac IaHHOTO JAHSI CTAHOBMTCS CTAPLIM 3aMlacoM clie-
JYIOHIEro JHS.

OvueBuaHo
3, 3,000+ 11,(H)-M (D) 0 0 2883 -~ 2883
3, =13, + MM -M,D) [=[0]|+{0|-]| 2741 |=| -274,1|. (1.14)

3,() | [3,0+M,M-MD| |0] |0} [2470] |-2470
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B o61eM Bumge
3(1) = 3(0) + I[1] — M[1],

(1.195)
3(2) = 3(1) + IM2] — M{2].

Ha 3TOoM pyuHoIii pacuer 3aKOHYEH.

OueBUHO, YTO MPU HEOONBLLWIOM KOJIMYECTBE TAOMUL, CTOADLIOB W
CTPOK B KaXKAOM U3 HUX BO3MOXEH PYYHOM PAaCUCT, TEXHOMOTHSI KOTOPO-
rO HE BbI3bIBAET 0COOBIX 3aTPyAHEHMIA.

OpHako 4acTo 3agauu couepxar 6ojiee AecATH TabnuL, B KOTOPHIX
csbite 15 cron6uos 1 20 000 crpok. [pu 3TOM MCXOAHbBIE JAHHBIE MOTYT
OMEepPaTUBHO M3MEHAThCH M TpeOyeTcst MOCTOsIHHAS KOPPEeKTUPOBKA pe-
3yNbTaTOB. DleKTpoHHbie Tadnuibl (Excel) 3aech ucnosnbn3zoparsh Heyn06-
HO, MOCKOJIbKY CBSI3b U LIEJIOCTHOCTb JAaHHBIX TAOAMUL 00€CNEUnTh CIOX-
HO, 1a U KOJIMYECTBO CTPOK B Tabjiulie He JOMXKHO npeppimars, 16 000.

B aToM cnyuae 6e3 6a3 faHHbIX He OOOHUTUCH.

Ha nepswiii B3tnsan, texuonorust padotsl ¢ bl He 10/KHA BbI3bIBATH
ocnoxHeHuid. [To-nmpexHeMy cheayer:

e chopMUPOBATH CTPYKTYPY («ILANKY») Aisi BCex Tabnui;

e OMpEAeNUTEL CBA3M TaONIML;

e 3AMOJIHUTh UX JAHHbIMMU.

JInsi cpaBHEHUSI paCCMOTPUM pe3yibTaThl KOMMNBIOTEPHOI peain3a-
uuu npumepa 1.1 ¢ ucnonb3oBanueM, B yactHoctu, CYBJl Access.

KomnbiotepHast tabnunua «detanu» (puc. 1.1) nonHocteio coriagaet
¢ py4Hoit Tabnuuei «etanu» (cM. tabn. 1.2).

Cxema cBsi3eit Tabnuil, coznanuast 1o padbotst b1, mokasaHa B SIBHOM
Buae Ha puc. [.2.

Craenyet oTMeTUTDb, uTO cBi3u B CYBJI Access MoryT ObiTh 3aaHbl U
B nipoiecce (hopMHUPOBaAHUSE 3ANPOCOB (BBIMOJHEHHUSI pacueToB). OaHaKo
NpeanouTUTebHEee AeNaTh 3TO A0 pacyeToB, UTO HaAeXHO 00ecneyuT
EJIOCTHOCTh JaHHbIX:

1) mpu 3anofHEHUM MOAYMHEHHBIX TAGAUIL KOMMBIOTEP HE BHECET
JAHHblE C BHEIIHUMM KJIIOYAMM, OTCYTCTBYIOLIMMU B FJIaBHOW TabyuLe
(CCHUTOYHAS LENIOCTHOCTD);

o

B

Brynka
®nanely

IManeix

Puc. 1.1. Tabauua «/letanu 6a3ul nanusix» 8 CYB/1 Access
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2) ecnu He 00ECIeYUTh CCHUIOYHYIO LIEJIOCTHOCTh JAHHBIX O MC-
nosib3oBaHusa bJl, To npu olM60YHOM 3aMONHEHUH KOMIIbIOTEP (B Npo-
LIecce 3arpoca) MOXET U He CO3aTh CBSI3U MeXIY TaONULIAMMU.

Takum o6pa3oMm, BHISIBUIOCH NepBoe orpaHnyeHue pabotsl ¢ BJI.

U3 puc. 1.2 BUAHO TakXKe, YTO TAGAULIBI UMEIOT JIMHEMHYIO CTPYK-
TYypYy.

3anonnenue b/l maHHBIMKU MOXET OBITh OCYIIECTBIEHO TPSIMO B TA0-
quny (puc. 1.1) unu vyepe3 popmy (puc. 1.3), KaKk aHaNOT HAIOXEHHUS
JIMHENKY Ha CTPOKY TabGJMUbl NMPU BBOJE JAHHBIX B PYYHOM peXHUMe.
Bua dbopm moxer GbiTh pa3iMYHBIM. B YaCTHOCTM, OH MOXET MOJIHOC-
ThIO KOMMPOBATh PACIOJIOXKEHUE CTONOLIOB PYYHOTO JOKYMEHTa, U3 KO-
TOPOTO 3aMMCTBYIOTCSI JaHHbIe /151 6a3bl JaHHBIX.

BeixonHbele gaHHble (pe3yabTaThl pacyeToB) OGOPMISIIOTCS B BHIE
3arpoCcOB WJIM OTYETOB (EC/IM K 3anpocamM HEOOXOAMMBI MOSICHEHUST).

CdopmupyeM 3anpoc Ha BusyanbHoM s3bike QBE, He TpeGyiouieM
3HAHMS POTPaMMHUPOBAHMUSI.

3anpoc, npeacraBieHHbll Ha puc. 1.4, peanusyer BbipaxeHue (1.1).

Xorsa 3anpoc cTpoutcsi ¢ mpumeHeHnem a3bika QBE, xommnbiotep
aBTOMaTHYecku popMHUpyeT onepaTop Ha si3bike SQL, siBnstommumces oc-
HOBHBIM $13bIKOM paboThl 623 JAHHBIX.

2 Microsoft Access - [Detali}

|F Ova (pisa Bua Boasxa Qopuar jm mee Qm anun '7"‘- A T R R Silsxf
[Ra [ Earesiir oce aﬁenemn-ﬂl : S

a2~ Iu'aavixmay.n@ 2l '11 k- ol mxlnﬂ@w ;GJ |

i + {15 Sans sert -8 .,xxgjﬁg_: Q'la& '1.;[‘—1=.
> Wlﬁnbﬂfﬂ- T > -
Haosaiwe gerany - [Brama 0 e
Eaunuu‘nnepenu[:"—_.—_“", § )

Jarch: 4|4|[—' »]N|n|m3 o bR YA % A i bk S R
Pavis dooks! 7 I e ol T B e TR VR Z

Puc. 1.3. ®opma ans 3anonHenus tabauusl «deranu»
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[{Tvdp marepuana * | Tiwdp feramu | Pacxon 1 |

128 M3 A2 13,50
Ul Ml A2 j 16,20
U1 M2 il | 2380
m Ml | il 1470
w M3 B 1850
2 M2 3 L 21,50
n2 M3 2 12,00
nm Ml 2 T 14,40

— —— — 1

Puc. 1.4. Pacxoa (HearperdpoBaHHbli) MATEpHANa HA OAHO H3ACNHE

SELECT Primen.[LlLIndp napenunal, Material.[LUndp maTtepuanal,
[Normy]![Hopma pacxogal*[Primen}![KonnuectBo] AS Pacxoal,
Primen.[lWWndp netanu]

FROM Material INNER JOIN (Normy INNER JOIN Primen ON
Normy.[Wndp netanu] = Primen.[lWndp netann]) ON Material.[LUndp
martepuana] = Normy.[LUndp maTepmana]

ORDER BY Primen.[LUndp napnennsj;

3anpoc Ha puc. 1.5 xapakrepusyer arperupoBaHHbIe MMOTPeOHOCTH B
B Marepuanax Ha oaHoO usaenaue (Boipaxenue (1.3)).

SELECT [Primen].[Wndp nanenus], [Material].[LLudp maTepnanal,
Sum([Normy]![Hopma pacxoga]*[Primen]![Konnyectso]) AS Pacxon2

FROM Material INNER JOIN (Normy INNER JOIN Primen ON
[Normy]l.[Wnudp petvanu]=[Primen].[lUndp petann]) ON
[Material]l.[LLndp matepuanal=[Normy].[LLUndp maTepuanal

U1 M2 23,80
Ll M 13,50
n M1 14,40
Lt i 21,50
2 ‘M3 30,50

Puc. 1.5. Pacxoa (arperupoBsaHHBIil) MaTepuana Ha OAHO U3JETHE

24



era] intp viarepwan

1 M2 Yyryn 274,10
1 [M3 XKeneso | 247,00
2 Ml |Cranp : 512,70
2 M2 Yyrys i 519,80
2 M3 Xeneso . } 514,50

Puc. 1.6. Pacxox Matepuanos Ha BbiNOAHEHUE niaHa (3anyck)

GROUP BY [Primen].[lUndp napenus], [Material].[LLiIndp maTepuana)
ORDER BY [Primen].[lLInpp nanenus];

3anpoc (puc. 1.6) Ha ocHoBe BblpaxeHus (1.5) nospossieT BUOETH
eXeJHEeBHbIE MJIAHOBbIE 3aTPaThl MATEPUAIOB.

3anpoc Ha puc. |.7 ornpenensier NOCTaBKM B COOTBETCTBUU C Bhipa-
xenussmu (1.11)—(1.12)

SELECT Zapusk.aTta, Zapusk.[lUudpp m™maTtepunanal,
lIf([Zapusk]![Wndp maTepuanal=»M2",IIf(([Zapusk]![HdaTa] Mod
4)=0,[Postavka_sum]![CpeaHee]*4,0),lif(([Zapusk]![daTa] Mod
3)=0,[Postavka_sum]![CpepnHee]*3,0)) AS lNocTaska, Iif([Zapusk]![LLUndp
Martepunanal=»M2" lIf(([Zapusk]![OaTa] Mod
3)=0,[Postavka_sum]![CpenHee]*4,0),lIf(([Zapusk]![LaTa] Mod
3)=1,[Postavka_sum]!{[CpenHee]*3,0)) AS 3akasbl

1 [ M1 | 0,00 | 1327,36 |
1w - 000 0,00
1| M3 | 0,00  1309,08

2 | Ml ; 0,00 | 0,00
2 M2 0,00 0,00 |
2 M3 0,00 0,00
3 | Ml 1327,36 0,00 |
3 M2 ’ 0,00 1781,17 |

3 M3 1309,08 0,00 |
4 Ml 0,00 1327,36 |
4 M2 1781,17 | 0,00 |
4 M 0000 130908

Puc. 1.7. [locraBka MaTepuanos
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1
|1 [M2 Yyryn 0,00 0,00 274,10 -274,10 2
[ 1 [M3 Keneso 0,00 0,00 247,00] -247,00 2
2 M1 Crans -288,30 0,00 512,70 -801,00 3
2 M2 Yyryn -274,10 0,00 519,80 -793,90 3
2 M3 Keneso -247,00 0,00 514,50 -761,50 3
3 Ml ~ [Cram -801,00] 1327,36 362,40 163,96 4
[ 3 M2 Uyryn _-793,90 0,00 362,40| -1156,30 4
3 M3 Keneso 761,501 1309,08 352,40] 195,58 4
4 Ml Crams 163,96 0,00 378,90 -214,94 5 ]
L4 M2 Yyryn -1156,30| 1781,17 364,70 260,17 5]
(4 M3 XKeneso | 195,58 0,00 335,00] -139,42 5]

Puc. 1.8. UsMeHEHuUE 3anacoB MATEPUANOB Ha CKIaae

FROM Zapusk INNER JOIN Postavka_sum ON Zapusk.[lLLUudp
marepuana] = Postavka_sum.[lLUndp marepnanal;

HerpyaHo BuaeTh npucyrcrBue B SQL-3anmpoce nporpaMMHOro orne-
paTopa yCJI0BHOTrO nepexoja

Iif([Zapusk]![LLUndp maTeprnanal=»>M2"...,

BBOAMMOTO IOMOJHHUTENBHO B NPOLIECCE 3arpoca. DTo roBoput o6 orpa-
HUYEHHBbIX BO3MOXHOCTsX sA3bika QBE.

3anpoc Ha puc. 1.8 u3MeHeHUs! 3amacoB MaTepuaioB opMupyercs
yXe€ U3 HECKONbKUX MpelBapUTENbHBIX 3aMpocoB. ABTOMATH3ALMS MX
BBIMTOJIHEHUSI MOXET ObITh JOCTUTHYTA JIMOO MCMONB30BAHHEM MaKpPOCOB
(kak B JaHHOM ciyyae), 1160 HamMcaHMEeM NMpPOrpaMMbl Ha si3bike VBA.

TakuMm ob6pa3zom, euie pa3 noarBepXaeH (akT, YTO 3a MPOCTOTY
sa3pika QBE nmpuUXOANTCA «MIaTUTh» pe3KHM OrpaHUYE€HUEM ero BO3-
MOXHOCTEI.

Ha puc. 1.9 noxasaH oTyeT 006 M3MeHEHMM 3aMacoOB MaTEpPUAJIOB.
HerpynHo BuAeTh ero oTnuyue ot 3anpoca (puc. 1.8), Ha ocHOBe KOTO-
poro MOCTpoeH OTYer.

Ha puc 1.10 npexcrapneHsbl rpaduku M3MEeHEHUs 3aMacoB MaTepua-
JI0B, TOCTPOEHHHBIE HA OCHOBE COOTBETCTBYMIOLLEro 3arpoca. OTMETUM,
4YTO OHU HecyT Gonblue HHpOpMaLuK, YeM Tabnuubl. botee Toro, Mox-
HO BOCITOJIb30BaTbCs TpadpuKaMu A1t IPUHATHSI PELIeHUT 0 BBIOOpE Be-
JIMYUHBI MOCTAaBOK B BhipaxeHuH (1.10).

Takum o6pa3oM, MpU TPAAMLIMOHHOM MOAXONEe MMEETCSI MpsiMast aHa-
JIOTMSI TIPOLIEAYP PYYHOTO pacyeTra C MOMOLIbIO CUCTEM TAOJIMI] U KOMTIb-
IOTEPHOrO pacyera ¢ ucnojib3oBanueM BbJI. XoTa npu coBpeMeHHOM o1~
XO[le 3Ta AHAJIOTHSI UMEET 3aByaJIMPOBAHHBIN BUII, OHA NMO3BOJISIET JAy4Yllie
MOHATH npouecchl, umerlue Mmecto B bJI.
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%82
2410
2700
5127
51920
5149
%240
%240

R A e

230
-0
11,0
01,1

-1,43

Bzt
1

SR B ey [P S g

HBroxeHue 3anacos
flata Wup marep  Hassawue matep Crap_sanac Mocraska Kon-so matepuancs Hos_zanac
1 M1 Cram 0,0 000
1 M2 Uyryx 0,00 oqm
1 M3 Kawvo 0,00 om
2 M1 Cram -E30 om
2 u2 Uyryx 7,10 am
2 M3 RKexwo -217,00 ile)]
3 M1 Cram .-tm,u) 137,%
3 M2 Yy -193.50 00
3 M3 Kwao -%61,0 109,08
L} Ml Cram. 183,96 om
a M2 Uyryx 115,30 121,17
a M3 Keaeo 1958 00
5 Ml Crama -A4M om
5 w2 Yyryn 20,17 o
s M3 Kexwo -13,2 om
[ Hl Crn -6, 17%
6 M2 Yyryn -UL,43 00
& M3 Kewo a2
s I OTOM0LIE sk sl s 2

1000,00
500,00
0,00
-500,00
-1000,00
-1500,00

Puc. 1.10. I'paduk aBuxeHUs 3anacoB MAaTEPUANOB Ha CKNAane




HanoMHuM, 4TO MPHU PYYHBIX OINEPALMSX OCODBIX CIOXHOCTEH He
po3Hukaer. OHuM HauuHaloTcsa npu obpameHun K CYBJl, mockosibky
nobas U3 HUX UMEET CUCTEMY CTPYKTYPHBIX OrpaHUYEHHIA.

CrpykTtypsl paznuyHbix CYBJl uMeior Kak obiuue, Tak U cneundu-
yeckue cBoiictBa. OGlIME CTPYKTYPHBIE CBOICTBA OINpeaensieT mModess
darnrnsx (M), OHa He 3aBUCHT OT COAepXaHHs KoukpeTHoil bl u orBe-
yaeT Ha Bompoc «KakoBbl oBLIME CTPYKTYPHBIE DJEMEHTHl U KaK OHHU
CBSI3aHBl MEXIY CO00i1?».

U 3BeCTHBI MEPAPXUYECKHUE, CETEBBIE, PEISIUUOHHBIE, 00 BEKTHO-0OPH-
€HTHUPOBaHHbIe U 00BeKTHO-pensiMoHHble MJI. B Hacrosiliee Bpems
HauboJee MKUPOKO UCMOJL3YIOTCS PEISILMOHHBIE U OOBEKTHO-pesILm-
oHHble (rudpuanbie) BI. MMeeTcs TeHneHLMS K nepexoay K 0ObeKTHO-
opueHTHpOBaHHbIM M/I.

B pensunonnsix M/ CTPYKTYPHBIMH 37ieMEHTAMU SIBJISIIOTCS TabMu-
Ubl, @ CBS3U MEXIYy HUMH OCYLIECTBIISIIOTCH Yepe3 Koy, B tabnuuax
BBIIENISIIOT CTPOKHU (3alMCH) M CTONAOUBI (ITOMS), KOTOPhie M Y4acTBYIOT B
pa3nu4HbIX npeobpasoBaHusx. s pensumonubix MJI xapakrepHsl cie-
JyIOUiMe OrpaHHYCHUSL.

1. Slueiika (mepeceyeHue CTONOLA M CTPOKH) MOJXKHA OBITH aTOMAp-
Ha. B Hee He jonyckaeTcsl MOMelaTh JAHHbIE B BUAE CIMIMCKOB, MOATA0-
JIKIL K T. 0. ATOMapHOCTb JOCTMTAETCS UCMONBb30BAHUEM TAaK Ha3blBae-
MOW NepBOi HOpMaibHOW (GOPMBI.

2. JIuHeitnaa cTpykrypa Tabnun. Ecnu cTpyKTypa HejlMHeiHa, Npo-
BOJSIT COOTBETCTBYIOLEE NMpeobpa3oBaHUe, Ha3biBaeMOe HopMarusauuel
(rmocTpoeHue BTOPOil U TPeTheit HOPMaNbHEIX (GOPM).

3. OrcyrcTByeT HacnegOBaHHE TaOMUI: HEAb3d MONYYHUTh U3 KaKoii-
n60 TaGNUIBL APYTYIO MyTEM YAANEHHUS OOHUX U H0GaBAEHUS HOBBIX
noneit. MoxHo smis GopMupoBaTh HOBbiE TaOJIHUIIbI-3a1IPOCHI.

Ha3sBaHHble OrpaHMYEHHST OTCYTCTBYIOT B 00b€KTHO-OPUEHTUPOBAH-
HBIX U PACHIMPEHHBIX 00BEKTHO-PENALMOHHBIX MOJESX JaHHBIX.

Pasnuuna CYDBJ] ogHOoit Moaenu JaHHBIX (B YACTHOCTH, PESILIMOH-
HbIX) MOTYT UMETHh MECTO TI0 TAKUM XapaKTepPHCTHKaM.

1. [To 06beMy xpaHuMbix JaHHbIX — CYBJI Access — mo 1 I'Gaiira,
CYB/[ InterBase — no 10 I'6aitt, CYB/ Oracle — caoiwe 10 I'Gaiir.
JpyruMu XapakTepUCTUKAMU MOTYT OBbITh NMPeAeNbHOe KOJIUYECTBO CTO/-
O0UOB, CTPOK, KOJIMYECTBO CUMBOJIOB B ITOJIE.

2. Tlo nasHauenuto — CYBJI Access, Paradox, FoxPro usHayansHo
MpeaHasHayaJuch IJis JIOKaJbHOTo BapuaHTa, Torna kak CYB]I SyBase,
Informix, SQL Server, Interbase, Oracle — g paGoThl B ceTH (ynaneH-
HOro BapuUaHTa).

3. Tlo obecrneueHuIo HENOCTHOCTH OAHHBIX, T. €. MIPOTHBOAEHCTBHIO
BHECEHUSI HeBEPHBIX JAHHbIX (Hanpumep, Bo3pact 1 000 ner) ¢ momo-
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LIbIO CrieLMaIbHBIX MporpaMM-Tpurrepos — B CYBJI Access 3TH mnipo-
rpamMMbl gBISIOTCS BCTpoeHHbIMU, Toraa Kak B CYBJI InterBase takue
nporpaMMbt BBOasTCs paspaboruymkom B/,

4. ITo opuenTauu Ha ypoBeHb nosib3oBarenst — CYBJI Access npes-
Ha3HayeHa Npex/e BCEero A HaYMHAIOLIKUX MONb30BaTeieH, NMpakTHyec-
KM HE 3HAIOLIMX SI3bIKOB NMPOrpaMMupoBaHust. s paGoTbl ucnonb3yer-
Cs BU3YallbHBI s13bIK NporpaMMmupoBanust QBE, kotophiit npeanonaraer
y CYB]I Hanuuue pa3BUTOro uHtepdeiica.

BuMmecte ¢ TeM BosmoxxHocTH Takoit CYB]I ripu ncrnoib3oBaHUM TONBKO
si3bika QBE, Kak noka3aHo paHee, pe3KO OrpaHUUYMBAIOTCS.

Tax, B npumepe 1.1 peanusauus seipaxenuit (1.11) u (1.12) tpebyer
npocreiiwero nporpamMmupoBanust (11If <ycnosue>; <pesynsprar, eciau
YCAOBHE BBIMOJHEHO>; <pe3yJbTaT, €CU YCIIOBUE HE BBIMOTHEHO>).

CkazaHHOe OTHOCHUTCSI M K BhipaxeHusam (1.13)—(1.15), mnsa peanu-
3alMM KOTOPBIX HEOOXOAMMO MporpaMMHupoBaHue NuGO NpU MOMOLLU
MaKpoCOB, TUO0 C MPUMEHEHHMEM AJITOPUTMHYECKOTO A3biKa Visual Basic
for Applications (VBA).

B 1o xe Bpemst CYB]I InterBase paccuuMraHa Ha TaK Ha3bIBA€MbIX
«TIPOABUHYTHIX» TI0JIb30BaTENEH, KOTOPBIE 3HAKOMbI C SI3bIKAMU MPOrpaM-
muposanug SQL u Object Pascal. Ing aroit CYB]I peanusanms Boipaxe-
uuit Buna (1.11)—(1.15) He BBI3bIBAET 3aTPyAHEHMIA.

TakuM 00pa3oM, NMPUKNATHBIE MPUMEPHI LTS HAYUHAIOLIMX MOJb30-
Baresield npouwmoctpupoBanbl Ha CYBJL Access (mi. 15), a mnsa «npo-
nBUHYTbiXx» — Ha CYDB]I InterBase B cpeme mporpaMMHOro mnpojykra
Delphi (rn. 15). ‘

BosmoxHO u ganee nepeumcnsts orpaHmueHuss CYB/I, onnako ue-
JecooOpa3sHee NPOBECTH CUCTEMHOE PacCMOTPEHME Tpoliecca paGoThl ¢
6a3aMu JaHHBIX, OMUPASICh Ha COOTBETCTRBYIOIMIT HaGOP CTPOrHUX onpe-
JEeTIeHM.

1.2. JAHHbIE, UHOOPMALUA, 3HAHUA

Jo6ag 3amaya 06paboTku UHGOPMALIMM U MIPUHATHS peLUeHUIT MO-
XeT ObITh MPEACTaBAcHA B BUAE CXeMBbl, TOKa3aHHOM Ha puc. 1.11.

B kxauyecTBe COCTaBHBIX YAaCTei CXEMBI BBLAENSIOTCS MHOOpMaLus
(BxomHas M BbIXOAHASA) U NpaBuna ee npeobpasoBaHusd. [Ipasuna Moryt
OBITH B BUJE aJIrOPUTMOB, MPOLEAYP U IBPUCTHUECKHUX TOCIEI0BATE/b-
HOCTEH.

ANropuTM — MOCENOBATEBHOCTh TIPABUJ TEPEeXoAa OT HMCXOAHBIX
JaHHBIX K pe3ynbTary. IIpaBuia MOTYT BBITIOJTHATLCS KOMIBIOTEPOM WU
YeJIOBEKOM.

JMannpie — COBOKYIMHOCTh OOBEKTUBHBIX CBEIEHHUIA.
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9BM

Bxomnas JAHHEBIE BrixonHas
HHGopMaLUA HHpopMAaIUs
Baza maunbIxX
Xi\f Y
JI0P

Jluanor ¢ KOMITBIOTEPOM

IlporpaMms BBM

> Ilpasuna

-] AHanuTHYeckoe U
| AITOPUTMHUYECKOE
OINMCAHUSA

OnepaTopHOe ONMUCaHUE

Puc. 1.11. Cxema pewienus 3anau o6pabotku nHbopmauuu
U TIPUHATUSA PELICHU:

X WUy — BXOAHAN U BbIXOAHAA WHGOPMaLVH;
f — BHyTpeHHee OnepaTopHOe OMHCaHHe

Huadopmanns — cBeeHUs, HEU3BECTHLIE paHee Moyyaresio uHdop-
MalluM, TOMOHSIOIIME ero 3HAHUS, MOATBEPXKIAIOUINEe UM ONPOBEpra-
I0LLHMe MOJIOXEHUS U COOTBEeTCTBYIOWIMe yoexaeHus. MHdopmMauus Ho-
CHUT cyOBEKTUBHBII XapaKTep ¥ ONnpene/iaercs ypoBHEM 3HaHUU cyObek-
Ta U CTETIEHBIO ero Bocnpusitus. MHdopMauust u3Baekaercs CyGbeKTOM
U3 COOTBETCTBYIOLUX JAHHBIX. ‘

- 3HAHMA — COBOKYIHOCTh (DaKTOB, 3aKOHOMEPHOCTEH H 3BPHCTHYEC-
KMX NMPaBUJI, C MOMOUIBIO KOTOPHIX PELIAETCS MOCTABJIEHHAs! 3ajaya.

ITocnemoBatensHOCTD Onepalrii 06pabOTKY AaHHBIX Ha3bIBAIOT WH-
dopmaunonHoit rexnomnorueit (MT). B cuny 3Ha4UTENBHOTO KOMMYECTBA
UHQOPMALUU B COBPEeMEHHBIX 3a7a4aXx OHa JAOJDKHA ObITh yNOPsIoYeHA.
CyliecTByeT Ba MOAXOAA K YHOPAAOYEHHIO.

1. NaHHble cBA3aHBI ¢ KOHKPETHOI 3agaueil (TEXHOMOIUSI MACCUBOB) —
YIIOpAROYEeHHE IO MCIONB30BaHUIO. BMecTe ¢ TeM anropudtMbl Oonee
MOABUXHBL (MOIYT Yalile MEHATHCH), YeM JaHHbIE. DTO BhI3bIBAeT HEOO-
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XOAUMOCTD IEPEYNOPsNOYEHUS] AAHHBIX, KOTOPbIE K TOMY € MOTYT MO~
BTOPSITbCS B Pa3/IMYHBIX 334ayax.

2. lIpyras, Gonee LIMPOKO UCMONB3yeMast TEXHONOTUsL 6a3 JaHHBIX, —
yrnopsiioyeH1e Mo XpaHeHHIO,

IToxn 6a3o0it nannbix (B/I) NOHMMAaIOT COBOKYIMHOCTD XPAHSILUXCH BME-~
CT€ NAHHBIX MPU HANHYMMU TAKOW MMHUMAIBHON M3OBITOYHOCTH, KOTO-
pasi AOIMYCKAET UX UCIOJIIb3OBAHUE JUISE OMHOTO MU HECKOJIBKHMX MPUIIO-
KEHUM.

CyuwecTByer ABe NHGOPMALIMOHHBIE TEXHOJIOTUU OPraHU3alMK JaH-
HBIX: TEXHONOTUSI MACCUBOB U TeXHOJOrUsA 6a3 HaHHBIX.

B mexnonoeuu maccusos anst Kaxmoro aropuTMa npuioxeHnus ¢gop-
MHUpYyeTcst CBOsI cucTeMa Tabnui. TTokaxeM 3TO Ha MpocTeiflieM npu-
Mepe.

IInst BHIYKCIEHUS O aITOPUTMY y = ax + b, rie a U b — KOHCTAHTHI,
norpebyloTcs BXOAHast M BbIXoAHas Tabnuubl (Tabn. 1.9 u 1.10).

Tabauya 1.9
BxopHan
Mopsiakoselit HOMep a b x
Tabauya 1.10
BbixogHas
[MopsiakoBbIfi 5 b ” 3

HoMcp

Jnst npHIoXKeHUA C aNrOPUTMOM ¥ = ax opMUPYIOTCSI HOBblE Tabnn-
ubl (6e3 cronbua b), wist GyHKUMK y = (ax + b)? CHOBA HYXHBbI IOMOIHU-~
TEJIHBIE BXONHAsl M BBIXOMHAs TaGaMLUBI, XOTH JAHHBIE I BLIYMCIEHUM
yxe uMmerotrcst. CnenoBarenbHO, CyulecTByeT U30bITouHast nHGOpMALUSL.

Ecnu Mcnionib30BaTh mexHoroeuro 6a3 0aHHbiX, TO IS BCEX HA3BAHHBIX
aJIrOPMTMOB JOCTATOYHO JBYX NPUBeAeHHBbIX Tabnui. Bece HeoGxoaumbie
npeobpa3oBaHus JAaHHBIX OCYLIECTBJSIIOTCS C TOMOILBIO AJIrOpuTMOB
(nmporpamm) CYB/I.

Takum obpa3oM, Tpebyercss MUHMMAIbHOE KOJIMYECTBO JaHHbIX, KO-
TOpble MOXHO HCIIOJNIb30BAaTh AJIS1 PasfiUYHBIX MPUIOXKEHUN (B JAHHOM
npumMepe — byHkiuit). JIydaupoBaHne faHHBIX MOXET IPOBOAUTLCS JIULLb
C MO3MIMIA MOBBILIEHUSI HAEXHOCTH XpaHEHMSI JAaHHBIX B CBEpXOOb-
mux BJ ¢ o6seMoM Gosee 10 I'Gaiir.
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Lenbio co3paHnsa 6a3 JaHHBIX, KaK pasHOBHAHOCTU UH(OpMaLUOH-
HOM TEXHONOTHM U (POpMbI XpaHeHMsl JAHHBIX, SBJSETCS TMMOCTPOCHHUE
CHMCTEMBI AAHHBIX, HE 3aBUCSILLMX OT MPUHSITHIX AJITOPUTMOB (IIPOrpaMM-
HOro obecrnieyeHus), NPUMEHSIEMbIX TEXHUYECKUX CPEACTB M ¢U3uyec-
KOro pacnojioXeHUs JaHHBIX B KOMIbIOTepe; 00ecneynuBaoilUX HEMpo-
TUBOPEUMUBYIO U LENOCTHYI0 HHGOpMALIMIO NMPU HeperiaMeHTHPYEMbIX
sanpocax. b/l npeanonaraeT MHOTOLIENEBOE €€ UCITOJIb30BaHUE (HECKOJIbKO
noap30Bareieil, MHOXECTBO (HOpPM NOKYMEHTOB M 3anpoOCOB OIHOIO
MOAB30BaTENA).

Basa suanuii (b3) npencrasnsier co6oit coBokynmHocTh Bl ¥ ucnonb-
3yeMbIX MPaBUI, MOJYYEHHbIX OT JiKL, NpuHUMaplux peweHus (JITTP).

Hapsany ¢ noHsiTHeM «0a3a JaHHBIX» CYLIECTBYeT TEPMHH «BaHK JaH-
HBIX», KOTOPBIi1 KMEET JIB& TPAKTOBKH.

1. B Hacrosiiiiee BpeMs TJaHHble 00pabaThIBAIOTCS N€LIEHTPAIN30BAH -
HO (Ha paGouyMX MecTax) C MOMOLIbIO MEPCOHATbHBIX KOoMMbIoTepoB (TTK).
IlepBoHaYanbHO Xe MCIOAb30BAAaCch LEHTpATH30BaHHasg 0OpaGoTka Ha
6onbitnx BM, pasmelleHHbIX, KaK NMPaBUIo, B OTASIbHOM IOMellle-
Huu — BbiyucautenbHoM HeHtpe (BLL). B BLI crekanachk Best nHdopma-
uust ¢ nepudepuitHbIX yctpoicTs. B cuny ueHTpanusaunu 6a3y JaHHbIX
Ha3bIBAIM OAHKOM AAHHBIX W [TOTOMY YACTO HE HENAIOT Pa3NUYUS MEXIY
6a3amMu U GaHKaMM JaHHBIX.

2. baHk maHHBiX — 6a3a JaHHbIX K chcteMa ynpasienus e (CYB/).
CYB/I (HanpumMep, Access) npeacrapisier co00il NMPUIOXKEHUEe sl CO-
30aHUA a3 JAHHBIX, KAK COBOKYMHOCTH ABYMEPHBIX TaOJHLI.

[Ipunoxenue — nmporpaMma WM IPyMria Nporpamm, MpegHa3Ha4yeH-
HBIX JJ151 BHITIOTHEHUS CTaHJApPTHBIX padoT. K TakuM mpUnoxeHnsM oT-
HocsITCSl TeKCTOBble (Hanpumep, Word), rpaduyeckue (CorelDraw) pe-
JaKTOpbl, 2eKTpoHHbIe Tabnuubl (Excel).

M3-3a2 1ocTaToOuHOi YHUBEPCAALHOCTH alTOpUTMOB paGothl Bl mx
CTaji Ha3bIBaTh ANTOPUTMAMM TMPUTOXEHMIA.

B cuny 6onelioro pasHooOpasust 6a3 JaHHBIX ClAedyeT NMPUBECTH UX
Knaccudukauuio. JIng nydiiero ee MOHUMAHUA BBEAEM HeoOXOAMMble
OCHOBHEIE TepMHHBI. OCTanbHBIE OMNpeneseHns] JaHbl B MOCJEAYIOLINX
pasmenax.

1.3. OCHOBHBbIE MOHATUR U ONPEAENEHUSA

Kaxk ormeuanock, B/l B npocTeiileM city4ae mpeacTaBisiercd B BUIE
CHUCTEMBI ABYMepHbIX Ta0nuu. Tabauusl MoryT ObiTh MpeacTasiedbl B TTK
Jubo B BUAE OTAeAbHBIX (ailioB, MO0 pasMellaThcs B OXHOM Qaiine.

®aiin — nHbOpMaUMsI, XpaHHUMAasT Ha 3JIEKTPOHHOM HOCHUTEJNE MOCIe
3aBepLUEHUs OTAENIbHBIX 3aJaHMIl 1 paccMaTpUBaeMasl B ripolecce obpa-
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60TKM Kak eauHoe ueoe. Paiiy uMeeT UM U TpebyeT HEKOTOPOro obbe-
Ma MaMsATH HOCHUTENISA, B Ka4eCTBE KOTOPOTO MOXET BBICTYIATh JHUCKETa,
BUHYecTep, komnakT-auck (CD).

Ilone — cronGeu daitnoBoro nokymeHra (Tabnuunt). MUMs nons vac-
TO HA3bIBAIOT ATPHOYTOM.

Jlomen — COBOKYMHOCTb 3HAYEHUI OIHOrO MO,

YHuBepCYM — COBOKYIMHOCTb 3HaYEHHI BCEX TMOAEH.

3amuch — cTpoka AokyMeHra. CliefyeT OTMETUTh, YTO 3TO MOHATHE
HEONHO3HAYHO. B penauHOHHON MOAEM JaHHbIX 3alUCh — CTPOKa Tab-
JIULIBL, B CETEBOH MOJENHN HaHHBIX — 3JIEMEHT CTPYKTYpPbi, aHAIOrMYHBIA
MPpUMEPHO TabauLe B PENSIIMOHHON MOJENM JAHHBIX.

dammuch Jormgeckas — MOMMEHOBAHHASI COBOKYITHOCTb JaHHbBIX, pac-
cMaTpuBaeMasi MoJib30BareieM KaK OJHO LEsoe.

3amuch u3uueckada (COBOKYMHOCTb JAHHBIX 3arUChIBAEMbIX/CUMThI-
BaEMbIX OIHUM OJIOKOM) XapaKTepHU3yeT PacroioXeHue TaHHbIX B PU3M-
yeckoii mamaru ITK.

Knou — nosie ¢ YHUKaIBHBIMHU (HEMOBTOPSIIOLIUMHUCS) 3aMMCSIMH,
UCTIONIb3yeMOE TSI OfpefesieHust MeCcTa pacrosioxeHus sanucu. Koy
MOXET COCTOSITh U3 COBOKYIMHOCTH ToJieil (COCTaBHOM KI0Y), Ha3biBae-
MBbIX CYTIEPKIIOUOM.

Boinenennblii KMoy — K04, SIBHO NMepeuMucIeHHblit BMECTe C pesisiiu-
OHHOM cxeMOii. B MpOTHBHOM CJlyyae roBOpSIT O HesABHOM Kinoue. Bsomsir
Y TaKue MOHSITUS KaK BO3MOXHBIN KITIOU (KJI0Y-KAHAUAAT), eclii 11000kt
13 HECKOJIbKMX HAOOpOB Mojieil MOXET ObITh MPUHST 32 COCTABHOM KJTIOY.
Onu# U3 BbIJENEHHBIX KIouel HasbipaloT nepsuynbiM. [Ipu pabore c
HECKOJIbKUMHU CBSI3aHHBIMH Ta0MLIAMU TOBOPST O POAMUTEILCKOM KIlOYe
rJIAaBHOW TaOMMUBl U BHELIHEM Kilode MoAYMHeHHoi Tadnuubl. MHorna
KJIIOY Ha3bIBAIOT HACHTH(UKATOPOM — aTpUOGYTOM, 3HAYEHMSI KOTOPOro
OIHO3HAYHO ONMPEAENSIOT IKIEMITISIPH 00BEKTAa MPeAMETHONH o0nacTu.

Ipeamernas obaacTs — oTpaxeHue B bJl COBOKYNMHOCTH M 06BEKTOB
peaJlbHOro MMpa ¢ UX CBA3AMM, OTHOCAILIMMUCS K HEKOTOPOil obnaacTu
3HAHUH ¥ UMEIOLIMX MPAKTUYECKYIO LIEHHOCTh Ui moib3oBaressi. [lo-
HSITHE «MICHTU(DUKATOP» UCTIONb3YeTcst U B MU3HMUEeCKOi 6a3e JaHHBIX.

Yxazareab — WIeHTU(HUKATOP, KOTOPHIH BellET K 3aJaHHOM 3a1cy U3
KaKoii-To Apyroit 3anmucu B dpu3nuecKoil 6asze maHHbIX. 3mecCh 3aMUCh —
HEKOTOPbIH OJIOK JaHHBIX B MaMATH KOMIbIOTEPA.

IIpuBegemM nepeyeHb UCMOJB3YEMBIX B JallbHEMILIEM TEPMHUHOB, Je-
TAJIbHOE IOSICHEHUE KOTOPbIX NMPOBOAMTCS B MOCAENYIOLMX pasaesiax
JIAaHHOM paboTHI.

Anmuuncrparop 6a3sl nanabix (ABJl) — nuuo, oTseyalouee 3a Bbipa-
60TKy TpeboBanuii K bJl, ee npoekTHpoBaHue, peann3almio, 3hpdeKTUB-
HOE UCTOAL30BaHKE U COMPOBOXACHHUE,
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ApXHTEKTYpa — Pa3HOBMIAHOCTb (0600ILEHHME) CTPYKTYPbi, B KOTO-
POl Kakoi-1ub0 3/1IeMEHT MOXET ObITh 3aMEHEH Ha JIPYroi 3JIEMEHT,
XapaKTEPUCTHKH BXOLOB U BHIXOJOB KOTOPOTO MAEHTUYHBI IEPBOMY 3J1e-
MeHTy. [TOHATHE «MPUHIIMIT OTKPHITOH apXUTEKTYPhI» HCIIONb3YeTCA MPU
MOCTPOEHUM KOMIbIOTEPA. DTOT NPUHLIMIT O3HAYAET, YTO BMECTO NMPHUH-
Tepa ofgHOIl Mapku (Hampumep, Epson) K KOMIMBIOTEpY MOXeET OBITh
NMOAK0YEH NpUHTEp Apyroro tuma (HanpuMep, Hewlett Packard).

BesonacHocTh — 3ailMTa OT MpeJHaMEPEHHOTO WIK HEeNMpeIHaMepeH -
HOTO HAapylUIEeHWUsI CEKPETHOCTH, UCKAXEHUS WIIH Pa3pyIieHUsL.

BaokupoBka — HepneauMMasl onepanusi, KOtopasi M03BOJSET TOJBKO
OJHOMY MNpOLIECCY UMETh TOCTYIT K COBMECTHO UCIONB3YEMOMY pecypcy.

Bun (View) — taGnuiia, BeIYUCIEHHAs € MOMOILbIO HABUTALIMOHHOM
ornepainmu Ha OCHOBE UCXOAHOIt Tabnuupl (Tabnuil). Buag MoXeT UCTioNb-
30BaThCA MOYTH MO TEM Xe MpaBUiIaM, YTO U MCXOXHAs TabnuLa.

Bremnsas cxema — ornucaHye JaHHBIX Ha KOHLIETITYaJIbLHOM YPOBHE.
Kak orMeuanoch, B peasiiiMoHHoit Bl mopsiiok pacnojoXeHus rnonei
(cronbLoB) Tabauubl 6e3paznimuyedH. OOHAKO ISl peaiu3alUU Cleayer
BEIOpATh BMOJHE OlpeaeaeHHblil nopsaok (cxemy). Yaue Bcero kimoye-
Bbi€ MOJISl PACMOJIaraloT B Hayajae CXeMbl.

BuyTpeHHss cXeMa — OIMMCaHUE JAHHBIX HA GU3UYECKOM YPOBHE.

Bpemsa nocTyna — IMpOMEXYTOK BPEeMEHHM MEXIY BbiIaueil KOMaH/bL
3aMUCH (CYUTBIBAHNUSA) U (PAKTUYECKUM TMOYyYeHUEM AaHHBIX.

BpeMs OTKIKKA — IPOMEXYTOK BpeMEHH OT MOMEHTA 3anpoca K B/]
10 hakTHYeCKOro NojJy4eHUus JaHHbIX.

Hdaranornyeckasa Moaellb — MOJEJb JJOTUYECKOrO YPOBHS, NpeACTaB-
nsowas coboit oToGpaxeHUe JTOTHYECKUX CBg3eii 0E30THOCUTENBHO K
UX CONEPXAHHIO U Cpefe XpaHeHMUS.

Hoctyn — onepauust MOMCKA, YTEHUA JTAHHBIX WIH 3alUCH HX.

3ananne (paGoTa) — MpoOrpaMMa WIM COBOKYMHOCTb NPOrpaMM M
npeo6pasyeMble 3TUMU MpOrpaMMaMy JaHHbIE.

3ammra JaHHBIX — MPOTUBOCTOSIHME 6a3bl JAHHBIX HECAHKLIMOHUPO-
BaHHOMY JOCTYNy, MpeIHAMEPeHHOMY MCKAaXEHMIO WM Pa3pyLUeHUIO
uHPOpMaLIUH.

Unpekc — COBOKYMHOCTb yKa3areyeii, conepxaiux nHOopMaluio o
MECTOIMOIOKEHUHU 3armucH. [Ins ycKopeHUs: MOMCKa TMOJISIM COMOCTABIISI-
I0T YHUKAJbHBI Habop (YMCNOBOM WIM CHMBOJIbHBII). MHOEKC MOXeT
OBbITh NMPEACTABIEH U HECKONBKUMHU NojisiMU. Ecnu npu nocrpoedun b1
3aaHbl UHACKCHI, TO [UIS TIOUCKA CHAaYaJla UX W UCMONB3YIOT. Eciu uH-
JEKCOB HET, TO MOXET IMPOBOAUTHCS [UTUTENBHBIN TOUCK MTyTeM mepebo-
pa JaHHBIX.

KonnenTyaasHsiii — ornpeaeiieHUe, oTHOCAILIEeCS K 06001IeHHOMY
npeacTaBaeHuIo JaHHbIX, He3apucuMmomMy oT CYB/I. Tlpu npoexrupoBsa-
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HUM B/l BHIAETSIOT KOHUENITYANbHYIO, JIOTHYECKYIO U (PU3UYECKYIO Ha3bl
JaHHBIX (MOAENK), onpeaeseHue KOTOPbIX NPUBEIEHO MO3IHEE.

Koprex — coBokynHocTb noseil wiu 3anuck (CTpoxa).

KOJACHUII (CODASIL) — naGop craHaapToB IS CETEBbIX 6a3 JAHHbIX.

Jlornyeckmii — onpeneseHue, OTHOCSLLIEECT K NpPeACTaBIEHUIO WIH
OTUCAHUIO NAHHBIX, HE 3aBUCSLIEMY OT 3aMOMUHAIOLLENH CPEbl MIIA Bbi-
HUCAUTEBHON CUCTEMbBI, ONHAKO «IIPUBSI3aHHOE» K BblOpaHHoit CYDB/.

Mammnna 6a3 nannbix (MbJl) — BcrioMoratenbHblil nepudepuitHbIi
npoieccop, BeinonHsitowuii hyukunn CYB]I.

MeragaBHble — JaHHbIE O JaHHbBIX, ONKUCAHWE MH(OPMALMOHHbBIX
PECYpPCOB, HX XapaKTePUCTUK, MECTOHAXOXIEHUsI, CITIOCOGOB MCTIOJIb30-
BaHMs U T. i. HanpuMep, nepeueHn TaGJuLL ¢ XapakKTepUCTUKAMU KaX-
oM U3 HUX (MM, 00BEM TAMSITU W IpYyrue mapameTphbl).

Mpuoro3Haunag 3aBacuMocTb (MV-3aBUCUMOCTbD, 3aBUCUMOCTb 1:M) —
s noacxem X, Y, Z, npuHaanexaiuux cxeMe R, Z = R — (XY) u
koprexeit t,(X) = t(X) u t,(Y) = t (Y) cnpasemnuso t(Z) = t(Z) u
t(Z) = tLZ).

Mopenb JaHHBIX — CPEACTBO aOCTpaKLMK, MO3BOJISIIOUEE BUAETH
nHdopMaMOHHOE coaepxaHue (0600LEHHYIO CTPYKTYPY), @ He UX KOH-
KpeTHbIe 3HaYeHUsI. Beiaensor, Kak 0TMeyanoch, uepapxuyecKkylo, cete-
BYIO, PENSLIMOHHYIO, OObEKTHO-OPUCHTUPOBAHHYIO, 00beKTHO-PeNSLIU-
OHHYI0 H MHOTOMEPHYIO MOJENIN TAaHHBIX.

Hapuramust — onepanus, pesyabTaT KOTOPOil MpeacTaBieH eInHbIM
00BEKTOM, MOJYYEHHBIM MPH MPOXOXKACHUM MYTH 10 IOTUYECKON CTPYK-
type BJI. UHBIMM cloBaMu, onepauusi MOJyYEeHUS HOBOUW TabGAMLIbI U3
nosieit CBA3AHHBIX TAONHIL.

He3zaBucMMOCTh JAHHBIX — BO3MOXHOCTb USMEHEHMS JIOTHUECKOU
n pusmnyeckoit ctpyktypsl bJl 6e3 U3MeHeHUs MpeacTaBAeHUl NONb30-
BaTeNsI. ’

O0BbeKT — TepMUH, 0O03HAYaOUIMI (akT, TULOo, cOObITHE, TIPEIMET,
0 KOTOPOM MOTYT ObITh coGpaHbl faHHble. B pensiunonHbix CYDB] Bbige-
JIAIOT TAKUE OCHOBHBIE 00bEKThI, KaK Tab ULLbl, (POPMbI, 32MPOCHI, OTYE-
Thl, MAKPOCHI, MOIYJIU.

O0beKTHO-OPHERTHPOBAHHOE MPOTPAMMHPOBAHHE — METOLOJIOTHUSE TIPO-
rpaMMUPOBAaHHUs, OCHOBAHHAS HA NMPEACTABIIEHUHN MPOTPaMM B BUJE CBsI-
3aHHOI COBOKYMHOCTH 0OBEKTOB, KAXbli U3 KOTOPBIX SIBJSIETCS 9K3EM-
NISIPOM OTIpeJeNeHHOTO KJIacca, a Kiacchl o0pasyloT Uepapxuio mo Ha-
CIEIOBAHUIO.

O0beKTHO-OPHEHTHPOBAHHOE NPOEKTHPOBAHHE — METOJOJIOIUSL MPO-
eKTUPOBAHHUS, COEJAMHSIOMast B cebe npoiecc oObEKTHON AEKOMI103HU-
AKX U TPUEMbl TMPEACTABICHUSI JIOTUYECKUX M (PUIMYECKUX, a TAKXKe
CTATHYECKUX W JUHAMMYECKUX MOAENEH TTPOEKTHPYEMOH CUCTEMBL.
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OtnomenHe r Ha MHOXeCTBaxX (IOMeHaX) S, ..., S, — MOAMHOXECTBO
nexaprosa npouspeneHusd S & ... &S . TTonsrue «oTHOWEHHE» SBSETCS
OCHOBHBIM B penssumonHblx BJI. Tlycte MMeeTca Tabnuua ¢ AByMst MOJns-
MU S, u S, no aBa 3HaueHus B kaxuoM (S, = {al, a2} u §, = {bl, b2},
T. €. B KaXJIOM JoMeHe mo aBa sHavyeHust). «[losHas» Ttabauua uMmeer
yeThlpe BO3MOXHBIX 3anucu (al, bl; al, b2; a2, bl; a2, b2), koTopsle U
00pasyloT 0eKapToBo npounsseacHue. OTHOLLIEHUEM SIBISIETCS U HaCTh 3TOA
tabauusbl (Hanpumep, al, bl; a2, bl). OrHomenue mMoxer 6bITH U CO-
CTABHBIM: T = (I, ..., T,), COCTABJIEHHBIM, HANpPUMEP, U3 HECKOJbKUX
CBSI3aHHbBIX TabuuII.

IMoncxemMa — ornucaHue NOTUYECKOTO MPEACTABICHUS MOJIb30BaTENs
JaHHoM rpynnbl. MHBIMU cioBaMM, 3TO cxeMa OTAeNIbHOTO MoJb30BaTe-
ns bJI, ecnu ux HeckosbKo. M3 nocxeM MoXeT GbITh COCTABCHA CXeMa
B (n1s Bcex monb3osaresneit). HerpynHo BUIEeTb, 4TO MPU HAIUYUK
OJIHOTO MOJNB30BATENS MOACXEMA SABASETCA CXEMON.

IIporpaMMa — TOJIHOE M TQUHOE ONMUCAHUE ATOPUTMA HA HEKOTO-
poM GOpMabHOM SI3bIKE MPOrpaMMUPOBAHMS.

Ilponenypa — HekoTopas MOAMPOrpaMma.

Pacnpenenennad 6a3a nannbix (PBJ1) — eauvaa BJI, npencrasieHHas
B BUIIE OTHENbHBIX (BO3MOXHO, U30BITOUHBIX U NePEKPHIBAIOILIMXCS) pa3-
JeNIOB HAa pa3HbiX BHIUMCIUTENbHBIX CPEACTBAX.

Caa3b — accouMaums MeXNY 9K3eMIUIApAMU NMPUMHUTHBHBIX HITH ar-
perupoBaHHbIX OOBEKTOB (3aMuceil) JaHHBIX.

CemaHTHKa — YaCTh A3bIKA, KACAIIIASCS YKa3adHUsI CMbICAa U Reil-
CTBHS TEKCTA, COCTABJIEHHOIO B COOTBETCTBUU C CMHTAKCUYECKUMHU Mpa-
BHIaMH. [{eifiCTBUST TEKCTA OTHOCHUTCS K OfepaTopaM Ha HEKOTOPOM SI3bIKE
MPOrpaMMMPOBAHMSI.

CHHTAKCHC — MpaBUAad, OMpPEAEAKioine pa3pelieHHble S3bIKOBbIE
KOHCTPYKUMH, a TAKXe MOCHEA0OBATEIbHOCTH PACTIONOXEHUA CUMBOJIOB
B MporpaMmme.

Cucrema 6a3 mauneix — copokynsocts CYBJI, npukiagHoro mnpo-
rpaMMHOro obecrieyeHuA, 6a3bt AAHHBIX, ONEPALTNOHHOM CUCTEMBI Y TEX-
HUYECKHUX CPEACTB, 06ecneynBarolinx HHGOpMallMOHHOE 00CyXUBaHKE
AoAb30BaTENEH.

Cucrema ynpasienns 6a3oit nanupix (CYBJl) — cOBOKYMHOCTD
NnporpaMMHBIX CpeAcTB, obecneunpawlux ynpasiaenue bl Ha Bcex
YPOBHSAX.

CucTeMnblil Xypnag — XypHasl perMcrpauun Bcex usameHenui BII.

Cnosapb I1aHHBIX — Ha0Op 000OWMICHHBIX OMHUCcAaHUt JaHHBIX B/,
obecneyMpaeT JOIMYeCKU LIEHTPATU30BAHHOE XpaHEHUE MeTafaHHbIX.

Cneundukanusa — onepauus, pe3yabTaTOM KOTOPOI ABASETCS HOBAsI
CTPYKTypa, JIOCTPOEGHHAS HA OCHOBE CTPYKTYP 0a3bl JaHHBIX.
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CTpyKTYpa — COBOKYIMHOCTb 3JIEMEHTOB U MX CBSi3€i.

CymmocTs — NPUMUTHBHBIA 00BEKT NAHHBIX, OTOOPAaXAWOWMNI 3J1e-
MEHT TpeAMeTHOMH obnacTu (YeNoBeK, MEeCTO, Bellb U T. 1.).

CxemMa MaHHBIX — OMUCAHUE JIOTUYECKON CTPYKTYPHI JAHHBIX, CIle-
UHLIMPOBAHHOE Ha SI3bIKe OTMCaHUsA AaHHbIX U obpabarsiBaemoe CYB/I.
Hdeno B ToM, 4yTO B OOlEM cliyuae IO TaOaUUbl (OTHOLUEHUS) MOTYT
pacronaraTbCcsi B IpOU3BOJIbHOM NOpsiike (CeMeilcTBO oTHOLIeHU#). s
KOHKPETHOrO TOJIb30BaTessl U B KOHKpeTHOi BJl noymkeH ObiTh BRIOpaH
U 3aPUKCUPOBAH TOJIBKO OJMH BapPUAHT MOpsiaKa. BTOT BApUAHT Ha3bl-
BalOT cxeMoil (MoJib30BaTeNs).

Tpanzaknus — npouecc UsmMeHeHus daiina unu bJl, Bbi3BaHHBII ne-
penayeit OIHOro BXOJHOTO COOOILUEHUS. DTO coobuleHue (KOMAHLY) yac-
TO TOXE Ha3bIBAIOT TPAH3aKLUE.

@yakupuonanbHas 3asucumMocth (F-3aBucumocts, 3aBMcUMoOCTb 1:1):
cxema Y QyHKUMOHAIBHO 3aBUCUT OT X, eciu st Koprexeit t (X) = t,(X),
cnpapeinBo t (Y) = t,(Y), npuueM cxembl X ¥ Y MOryT npuHaaiexarsb
cxeme R.

XpauuMas 3amMch — COBOKYMHOCTb CBSI3aHHBIX 3JIEMEHTOB JaHHbIX,
COOTBETCTBYIOIIAS OTHOM WM HECKOJIBKUM JIOTMYECKUM 3aMHCAM U CO-
nepxatiiast Bce HEOOXOIUMbIE CJTyKeOHble TaHHBIE.

XpaHuauine AaHHBIX — MPeAMEeTHO-OPUEHTMPOBAHHBINH, HHTErpUPO-
BaHHbI, TIPUBS3aHHBIA KO BPeMEHM W HEU3MEHHBIA HaGOp MaHHBIX,
NpefHA3HAYCHHBIM IS MOANEPXKKYU NIPUHSITHSI PELIEHU.

IlenoCTHOCTL BAHHBIX — YCTOMYHBOCTb XPAHUMBIX JaHHBIX K paspy-
WIEHHIO (YHUYTOXEHHIO), CBSI3aHHOMY C HEUCITPAaBHOCTAMM TEXHHUYecC-
KHX CpeICTB, CHCTEMHBIMH OULIMOKAMHU H OWMOOYHBIMU AeHCTBUAMU
MOJib30BATENCH.

DeMeHT JAHHbIX — HAUMEHBLLIAS €IUHMIIA JaHHBIX, UMEIOIIAst CMbICIT
MpH ONUCaHUU MHGDOPMALINY;, HAMMEHbLIAS eIUHULIA TIOUMEHOBAaHHBIX
JNAHHBIX.

DK3eMIAAP — OTAENBHBIN IK3EMIUISIP 00beKTa, 3anucH, BJeMeHTa
JaHHBIX.

A3bIK 6236l JAHHBIX — OOLIMI TEPMUH, OTHOCSIIIMICS K KITacCy sI3bl-
KOB, KOTOpbI€ UCMOJNb3YIOTCS A/l onpeneneHus U obpauieHUs1 K 6a3am
JaHHBIX.

SA3pik ManumytHpoBanus JaHHbME (IM/JI) — KOMaHAHBL A3bIK, 0Gec-
MeYUBAOLIUIA 10cTyI K copepxxuMomy B/l u ero obpaborky. O6pabGotka
npeanoyiaraeT BCTaBKy, YAaJeHHe U U3MeHeHHe JaHHbIX (onmepauun 00-
HOBJIEHMS1).

Aspik onucanus paunsix (A0/1) — npeaHazHaveH WIS OMMUCAHUS AaH-
HbIX HA KOHLIENTYaJIbHOM, JIOTHYECKOM U (PU3HYECKOM YPOBHSIX Ha OC-
HOBE COOTBETCTBYIOLIUX cxeM. Peub uaeT o koMaHmax no ¢popMHUpoBa-
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HUIO CTPYKTYpPHI (LIanku) Tabnauil u cBsizeld MexXny HUMU. BTH onepauuu
MOTYT ObITh 06ecneYeHsl BU3yaIbHbIM A3bIKOM MporpaMMupoBanus QBE
WIN JUPEKTUBHBIM S3BIKOM mnporpaMmMmupoBaHus SQL.

SI3BIK 32NPOCOB — BHICOKOYPOBHEBBIN SI3bIK MAHHUITYJIMPOBAHUSA JaH-
HBIMH, 0BecnieynBalolMii B3anuMoaeicTeIe noab3opatenei ¢ Bl A3bik
3aMpoCOB MPEANoNaraeT BHIGOPKY AaHHBIX.

Crneayer OTMeTHTb, YTO TpH rpymrisl onepauuii ¢ bl (onmcanwue,
MaHUIYIUPOBAHUE, 3aMpoc) coBMelileHb B 93bike SQL, a B HEKOTOpBIX
CYBI — u B s3bike QBE.

HcxonHbM aieMeHTOM Ga3bl JaHHBIX SBJsieTcd TabaULA, CTPYKTYpP-
HblE COCTABASIIOLLME KOTOPOW — Moye U 3anmuch. MoXHO BBIAEAUTD IBE
Pa3sHOBHIHOCTH CTPYKTYpbI TaONUL AHMHEHHYIO MU HeJIMHEHHYyo. B nu-
HEeHHOI CTPYKTYpe MOJisi pacnoyiaraloTcs Mociea0BaTeNLHO IPYT 3a Ipy-
roM B TMPOM3BOJIbHOM nopsaake (tabn. 1.11). B cuny npousBoNbBHOCTH
NopsAAKa Uil JAHHOM, KOHKPETHOH pealM3allHM CledyeT 3aKperntTh Om-
pelneNeHHblil BADMAHT, HA3blBaeMblid CXeMOil moJb30BaTENd.

Tabauya 1.11
Tabnuua aanHbix 0 kadenpe

N_npenoaa-
TSI Damunns Kacpenpa Jucuunauua Yucno_vacon
115 Koanos A.H. HUudopmaruka | bassl JaHHBIX 64
59 Cepos O.B. Hudopmatuka | basbl maHHsix 64

B HenuHelHON CTpyKType BBIOENSIETCS MOHSITHE «arperary, sBASIIO-
uIuiica Kak Onl Tabnuueit B Tabnuue (Tadn. 1.12). Arperar MOXeT GHITh
JBYX BHAOB. BEKTOp U MoOBTOpPsilowiMecd nojsi. BosMoxHocTU peanu3sa-
UMK CTPYKTYp Tabnuul 3aBUCAT OT BuIGpaHHOIT momenu manHbix (M]I).
PeasiuionHasg U MepapxmuyecKasi MOJIeIU TaHHBIX Pealiu3yIoT TONBKO U~
HEHHYIO CTPYKTYpY, TOTAAa KaK ceTeBasi U 00BbEKTHO-OPUEHTUPOBAHHAS
MOEeNU MO3BOJSIIOT UCIOAb30BaTh W HEAHHENHYIO CTpYKTYpY. OcobeH-
HOCTH KOHKPETHOI peanu3anuu onpeaesiorca knaccamu B/ u CYBJ,

Tabpuya 1.12
Tabnuua [aHHLIX O CTYAEHTaX

Hiudp crynenra Ouenku no ceMecTpam
Ne Damunus Jucuunanna [ 2 3 4
57 Ckokos I1.H. HUudopmatuka & 5 5 4
12 [Tetpos A.M. Maremaruka 3 § 5 4
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1.4. KIACCUDUMKALING B4 U CYBR

Ton knaccudukauyeii NOHUMAETCs pasgejieHue MHOXECTBa Ha IO/ -
MHOXECTBa M0 HEPOPMATIBHO NPEANIOKEHHOMY NMpHU3HaKy. B cuity mHo-
rorpaHHocTH Ga3 maHueix U CYBJ (koMmiekca TeXHUYECKUX W Mpo-
TPAMMHBIX CPEACTB AJIs1 XPAHEHUs], TIOUCKA, 3aLMTHI U UCTIONb30BAHUSA
JAHHBIX) HMEETCS MHOXECTBO KIaCCH(pUKALMOHHBIX nipu3Hakos. Knac-
cudukauusa bl no ocHOBHBIM U3 HUx [28] npuBeneHa Ha puc. 1.12.

Knaccuduxauuonssrii
TIPU3HAK
€0 Ayauo
TIpENCTABTCHHS U ya, MynsTuMena
B 1 1
s ; Honosmimxnos
IAHHBIX KTCKCTOBLIHN Tpaduueckoe HenoasixHoe
CHUMBOJILHBIH
H300paxKeHue TloaRmKaoe
T
c 1 | i
VKTYPU3ALHST YKTY
ﬂ;}i)ﬂux Crpykry- YactuuHo Hectp _
PHPOBAHHEIE CTPYKTYPHUPOBAHHBIC PUPOBaHHEIE
17 P 3 L el 1
Mopems Viepapxu-| |Cereppie] | Peam-|| O6bexTHO- OBbeKTHO-
AAHHBIX yecKHe OHHBIe ||pensiuoHHsIe| [opueHTHpOBaHHEIE
X i
apaKTep lJIeKcm(o adueckue am{me‘
j 1 i i
Bubnuorpa- [onno- Pedepa- Knacen- | |Cnosapu
¢ugecxit | | TEKCTOBBIA | | THBHBIH | KDUKATODH cnos
JIAaHHBIX
oo |foremn] P
€HTPATN3OBaHHbIE]
o TP Pacnpenenennvie
b o1
l JloxanbHbIE ] II:IHTCX‘pHpOBaHHBICI
Konuyecrso
HOTb3oBaTeneh F)uﬂononbaoamenwmq ‘}\/lﬂorononbsonamnbcmq
i R T R T
ECKUIAL
XpaHEeHHs OrepatMoRHEL AMUTHYECKHI

Puc. 1.12. Knaccudukauua 6a3 gaHubix
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Oco60 NMoropopuM 0 CTATHYECKUX U JnHaMudeckux BJI.

B cratuueckux B/l yacTora 0GHOBIEHHMS JAHHBIX MHOTO HUXE YaCTO-
Thl UX CUHHUTBbIBAHHA. HaHHble HanpsiMyro He CBA3aHplI CO BPEMEHEM. Ha-
MPUMEP, aHKETHbIE AAHHBIE, KOTOPble HCITOJIB3YIOTCS TOPA3a0 vauie, yem
uameHsttorcs. Umenno pna cratuueckux b crpounach n3HayanpHO Te-
opusa 0a3 JaHHDIX.

B craruueckux Bl gaHHbie yalle U3MEHSIOTCsI, Y4eM H100aBASIOTCS.
B ¢Bs3M ¢ 9TUM OCHOBHBIM TpeGoBaHKHEM K HUM CTAJIO MPOCTOTA OOHOB-
JIGHHUS, YTO JOCTUraeTcsl paszeleHueM TaONuilbl HA HECKOJbKO B IMpO-
uecce Hopmasruzayuy. DopMHUpYIOTCS Yallle BCEro nepsasi, BTopasi U Tpe-
ThI HOpManbkHaa GOpPMBL, pexe — uYeTBepTas U mgras. McrionbizoBaHue
BTOpOJ#i U Bbile (DOPM FOBOPUT O TyGOKOH HOpMaiU3aLuy.

B nocnenHee Bpemst Bee yalle o0paualTcs K auHaMudeckum b/,
B KOTOPBIX 4aCTOThbI CYUTHIBAHUS M OGHOBJIEHUS JAHHBIX COM3MEpPUMBI.
B auHamuueckux Bl BpeMs BBICTYIAET SIBHO B BUje MOHATHI MOMEHTA
BpeMeHU (fara) WM MHTepBaa BpeMeHU (ceMecTp, mecs, roa). Ha-
NpHMep, JaHHbie 00 YCNEeBaeMOCTH CTYAEHTOB IPYIIT 3a BpeMst 00ydyeHus
(no ceMecTpam).

Ins takux BJI 6oniee xapakTepHo He U3MeHeHHe, a ToOaBeHue JaH-
HBIX U Opolenypa ny6okoii HopMaiu3alUMy TepsieT akryansHocTs. Hop-
MaUTM3aLUST MOXET OTPAaHUUYMBATHCS MEPBOH HOpMaNIbHOH GopMOoit.

OTtnoenbHO cleAyeT KiaccupUUMpOBaTh CUCTEMbI YIpaBiieHus1 6asa-
MU gaHHbIX (puc. 1.13). ba3bl JaHHBIX MOTYT KAAaCCUDULIMPOBATHCS U C
TOYKH 3peHus1 SKOHOMUYecKoil [8]: — GecraTHbie U TIATHBIE (GecnipH-
ObUIbHBIE, KOMMepuyecKkue); no dopme coGCcTBEHHOCTH (roCyaapCTBEH-
Hble, HETOCYIADCTBEHHbIE); MO CTEMEHU AOCTYNMHOCTH (00IEeN0CTYIHEIE,
C OrpaHHUYEHHBIM KPYroM MOJIk30BaTeNeit).

B Hacrosuice BpeMs UMEIOTCS JIONIONHUTENbHbIE, HeOOIEeNpUHATHIE
npeanoxeHus [3] mo BBIAENEHMIO TAaKMX KJIaCCOB, KaK akTHBHbie BJI

KnaccubuxamoHHbLH CYBI
TIPU3HAK
. |
ITo a3bIKy
o i OTKpHITHIE 3axphIThie CMmelnaHHb1e
| 1
ITo BeIIOTHAEMBIM TpaH3aKIMOHHbIE AHanHTHYECKHE
byHKIHIM (OLTP) (OLAP)

Puc. 1.13. Knaccuduxkauus CYB/]
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(bakTHueCKM — BKCHEPTHBIE CUCTEMbI, PaHee HA3bIBABLUMECS EAYK-
TUBHBIMU §a3zaMu JaHHBIX); npocTpaHcTBeHHbe b/l (cBsizaHHbIE C Xpa-
HeHueMm rpadudeckux Gannon, Hanpumep, reorpaguuecKux Kapr); spe-
MeHHbie BJI, B KOTOPBIX BpeMsl MPUCYTCTBYET B SIBHOM BUJE B Ka4ecTBe
nonei tabnuil. ITockonbKy ABa MOCAEAHHX KAacCa BXOAST B COCTAB Y-
TMX KJIACCOB M CAMOCTOSITE/IbHOTO 3HAUYEHUSA rMOKa He UMEIOT, OT 3TOM
JUHUK KNACCUPUKALMHN 30€Ch BO3AEPXKUMCS.

B panbHeiilieM cOCpegoTOYMM BHHUMaHue Ha Buaeo0a3ax JAaHHBIX-
TEKCTOB (Ta0NHL) CO CTPYKTYPUPOBAHHBIMU JAHHBIMU JOKYMEHTAIBHO-
ro xapakrepa. Peub noitaer 06 orkpbiteix CYB/I, kak npasuio, onepa-
UUOHHOrO THUMA.

Ho cepenunb 90-x ronoB XX B. noj 6a30i JaHHbIX MOHUMAJIM CTa-
tnyeckue BJl, KoTopsie BrocneacTBUU MONYYUIN Ha3BaHUE OlepalMoH-
HbIx (TpaH3akuuoHHbIX) B, a 3a pybexom — OnLine Transaction
Processing (OLTP).

K cepenune 90-x rogoB B 6asax manHbix knacca OLTP ckonunoch
CTOJIBKO XPOHOJIOrMYecKoi nHpopmMaluu, yto obbeM Bl pe3ko Bospoc,
a 6picTpojeiicTBME Havyao nagath. Hanpumep, B paboTte nekaHara uailie
BCero TpedyloTCs IeTalibHbIE JAHHbIE O TeKYLIEM yueOHoM roae. B 1o xe
BpeMs B BJI XpaHATCs peTpOoCNeKTUBHbBIE JAHHbIE U 32 NMPEAbIAYLIUE TOIbI.
Takue ganHbie HEOOXOAMMBI 3HAYUTENBHO PEXE U Yalle BCETO B arperu-
poBaHHOM Buie. HanpuMep, Bbiaath paMuinm cTyaeHTOB, KOTOpbIE TPU
MocAeHMX ceMecTpa Moy4aiu TOJIbKO OTIIMYHbIE OLIEHKH.

Crano siCHO, 4TO PETPOCIIEKTUBHYIO MH(pOPMAUUIO CIeAyeT MepHuo-
AMYECKH MepenaBaTh B otaenbHylo B, K ToMy Xe BbISICHUIOCH, UYTO
PEeTPOCIEeKTUBHBIE AaHHbIe 00JIAaI0T HOBBIM KAYeCTBOM: OHHU MO3BOJISI-
10T BhipabaThiBaTh CTpaTernvyeckue pelieHus. Bo3HUKIA BO3ZMOXHOCTb
(hopMuUpPOBAHUST CUCTEM TIOAAEPXKKU MPUHATHUSA CTPATETMYECKUX pellie-
Huit (CITITP). Takue cucreMbl monyunsu 3a pybexom HazBaHue OnLine
Analytic Processing (OLAP).

Casa3b OLTP u OLAP noka3zana Ha puc. 1.14. OLAP cayxur Kak 6ui
nporonHeHuem OLTP.

OLAP cpa3sy 6bl1a olieHeHa 1o TOCTOMHCTBY MEHEIKEepaMH, MOCKOJIb-
Ky TO3BOJISUIA: CYILIECTBEHHO MOBLICUTH 3 (PEeKTHBHOCTb TPyAa pyKOBO-
OUTENei pasinyHOro paHra; MOBbICUTh KOHKYPEHTOCTIOCOOHOCTD (pupM;
HOAYyYaTh JOMONHUTENBHO BBICOKYIO TIPUOBIID.

IMpuseneHHbie XapakTepucTuku cuctembl OLAP nosponsitor 3aMe-
TUTh, 4YTO MPU MPOEKTUPOBAHUU ITON CUCTEMBI, KAK U TIPU MPOEKTUPO-
BaHuUM OLTP, BO3HMKAIOT CJIOXKHOCTH, OnpeaesieMble CleAYIOUIMMU
o6CcToATENBCTBAMMU:

e MOTPEOHOCTHIO B 3HAYMTENbHBIX BBIYUCIUTENILHBIX pecypcax HJist
06paboTku 60abUIOr0 00beMa JaHHBIX;
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TIPWIOXKEHHS
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TOJIB30BATENSA
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JaHHbIE

Aunanuz
TIPWIOXKEHUS

HnTepdeiic
ITONIB30BATENST

Puc. 1.14. CoorHomenue OLTP u OLAP

e MpobjeMaMH, CBA3aHHBIMU C HE3arioJIHEHHOCTHIO (OTCYTCTBUEM
JIaHHBIX) WM OTCYTCTBUEM HEOGXOMMMBIX Mojieil B onepaiinoHHon BI;

® YBEJIMYEHUEM CJIOXKHOCTU COTPOBOX/ICHUS U PECTPYKTYPU3ALINN;

e 3HAYUTEJILHOM IJIUTEJILHOCTBIO CO3MaHus H 3armonHeHuss OLAP.

OLAP, 1o cpaBrenuio ¢ OLTP xapakrepusyeTcsi HECKOJIIBKO JPYru-
MM CBOICTBaMH, KAaK 3TO BUAHO u3 Tadn. 1.13.

B nanpHe#IuuX pacCyxIeHHSX, MPU OTCYTCTBUU CIELMaNbHON Oro-
BopkH, noa CYB/ 6yneM noHMMaTh ONMepalnoHHY10 6a3y JaHHBIX.

Tabauya 1.13

CsoicTBa ganHbix B OLTP n OLAP

CroiicTBO

OLTP

OLAP

Ha3sHaveHue TaHHbIX

OnepaTHUBHBII TTOUCK,
HecloxHasi 0opaboTka

AHanutuieckast 0bpaboTKa: porHo-
3UpoBaHUE, MOIENHPOBAHUE, AHAN U3
U BbISIBICHUE CBA3CH, BLISIRICHUE
CTATUCTHYECKUX 3aKOHOMEPHOCTE i

YpoBeHb arperauumn
MAHHBIX

HeTanpHbie JaHHbIE

ArperupoBaHHbIC JaHHbIE
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Tpodoaoweriue maba. 1.13

CaoiictBo

oLTP

OLAP

[Nepuon xpatietius
Jatbx

Jlo roga

110 LIECKOJIbKUX TECATKOB HET

Hametiuusocts
JaHHBIX

UsmMergiores

Jlobannsiores

Ynopsanoueriue

Mo moGomy oo

ITo xpotionoruu

IAHUBIX

O61beM 06pabaTeiBa- He6onbuioii Ovuetib 60MbLLOIA
eMoif urdopmauuu

Ckopoctb 06paboTku Cpenusiga Ouelib BbicoOKas

Kpurepuii aobdexkTns-

Konuuectro Tpaiizak-

CKOpOCTb BBLITONIICIIHUA CIOXIIBIX

110CTU paboTH LM B eOUITHILY Bpe- 3aMpocoB
Mellu
3arpyaka Yacto 1 nebonsiiuMu | Penko u ouens 60JbUIMMHU TIOP-

nopuusiMu

HUAMH

1.5. COCTAB CYBA U PABOTA B

CYB/I npencrasnsier co6oif 060/104Ky, C MTOMOLIbLIO KOTOPO# NOCIe
NOCTPOEHUS CTPYKTYPbI TAONUL[, 3aJaHusT CBI3EH MexXIy TabIuuaMu U
3anojiHeHHs TabJINL] JAaHHBIMHU TI0JIyYaeTcsl COOTBETCTBYIoIas 6a3a JaH-
HbIX. B CBA3M C 3TUM [MOJIE3HO MOTOBOPHUTh O CHCTEME MPOrpaMMHO-
TEXHHYECKMX, OPraHM3aUMOHHBIX U «YEJTOBEYECKUX» COCTABJISIOUINX

(puc. 1.15).

TTporpaMMHbie CpeaCTBA BKIIOUAIOT TPAHCISITOPHI ¥ CUCTEMY YIIpaB-
JIeHHs1, 00eCceYUBAOLIYI0 BBOI—BBIBO/, 00pabOTKY M XpaHeHUe uHGOp-

CYBJ
[ ]
IIporpammuete | SI3BIKOBHIE Texuu4ueckue
cpencTBa cpeacTsa CpeIncTBa
OpraHu3auOHHO- Anmvunucrparop B/JI
METONHYECKHE CPEACTBA (ABI)

Puc. 1.15, Cocras CYBJ
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Mauuu, cozadue, Mogudukaunio u recrupopanue bJl. bazosbimMyu BHyT-
PEHHUMM SI3BIKAMM NPOTPAMMUPOBAHUS SIBISIOTCA SA3BIKK YETBEPTOro
nokoJsieHus. B kayectse Ga3oBHIX A3BIKOB MOTYT Hcnonb3oBatecst C, C++,
Pascal, Object Pascal. A3bik C++ mo3BoisieT cTPOUTH TIPOrPpaMMbl Kak
Ha si3bike Visual Basic ¢ ero uiMpoKuM CreKTpoM BO3MOXHOCTei, Oonee
GJIM3KHUIL U TTOHATHBIN JaXe MOoJib30BaTeN0-HenpodeccnoHay, Tak u Ha
HermpoueaypHoM (IeKJIapaTUBHOM) si3blKe CTPYKTYPHUPOBAHHBIX 3alpo-
coB SQL. PaHee oTMeyvasioch, YTO UCTOPUYECKH I CUCTEMBI YIIpaBJie-
HUs 6a30i AAHHBIX CAOXMIUCH TPU A3BIKA!

1) a3p1k onucanus ganHbix (10]1), Ha3bIBaeMbIH TAKXKE SI3bIKOM ONMU-
CaHKs CXeM — [Id MOCTPOEHUs CTPYKTYPHI («ranku») Tabmui B

2) A3bIK MaHMIyJIupoBaHus AaHHbiMM (IM) — mas 3anonHeHus
B/l naHHbIMHM W onepanuit o6HOBNeHUS (3anuch, yaaneHve, Moaudu-
Kalus);

3) s3bIK 3aMpOCOB — $I3bIK TIOMCKa HAaOOpOB BeNWYMH B daiiie B
COOTBETCTBMM C 3aIaHHOH COBOKYIMHOCTBIO KPUTEPHEB MOUCKA U BblIAYU
3aTpeGOBaHHBIX NAHHBIX 0e3 U3MeHeHHUsi comepxumoro ¢aitnoB u BJI
(A3bIK MpeoOpa3oBaHUs KPUTEPUEB B CUCTEMY KOMAHII).

B Hacrosulee Bpemst (pYHKUMH BCEX TPeX A3BIKOB BHIMIOJIHSIET SI3BIK
SQL, oTHocALIMICS K KIAcCy SA3BIKOB, 6a3MPYIOLMXCS HA UCUUCNCHUU
KOPTEXE.

BMecTe ¢ TeM COXpaHM/IMCh M SI3BIKM 3anpoCOB, HANpHMeEp, sI3bIK
sanpocos o npuMepy Query By Example (QBE) xnacca peasiinoHHOro
ncuucieHns noMeHoB. OTMETHM, UTO 3TH A3BIKU B KauecTBe «uHGpOopMa-
UMOHHOM eauHMLb> b/l Mcrnonb3yloT oTae/ibHylo 3amuchk. C MoMolIpo
s13bikoB BI1 co3marorcs npvioxeHust, 6a3bl JIaHHBIX H HHTEpdeEiic MoNp30-
BaTelisl, BKJIIOYAIOLIMI 3KpaHHbie GopMbl, MeHIO, otyetsl. lpu cosna-
uun b]I Ha 6a3e CYB]] Paradox aTu 31eMeHTBl (00BeKTh) GUKCUPYIOTCS
B otaenbHbix ¢daiiax. B CYDBII Access, Interbase Bce co3nanHbie 00beK-
Thl pa3MeLlaioTca B oAHOM daitne.

Hns paGorsbl ¢ cosnanHoi B/l nmonbw3oBarenio MaM aiMUHUCTPATOPY
Bl cnenyer uMeTh nepeueHs ¢aitioB — TaGAKIL C OMMCAHUEM COCTaBa
UX JAHHBIX (CTPYKTYpPBl, cXeMbl). IS 9TOro co3maercsl CreuuanbHbIi
daiin, HasbiBaeMblit cr068apem danHbix (PEMTO3UTAPUEM, CIOBapeM-cripa-
BOYHUKOM, SHUMKNoneauei). Onucanne Bl orHocuTcst K MetauHdop-
MaL1H.

B kayecTBe TEXHMYECKUX CPENCTB MOIYT BBICTYNATh CYNEp- WU Tep-
COHAJIBHBIE KOMIBIOTEPH C COOTBETCTBYIOIUUMHU TiepUpepHiiHBIMU yCT~
poicTBaMu.

Opranu3alMOHHO-METOAUYECKHUE CPEICTBA — 3TO COBOKYMHOCTH
UHCTPYKIHUH, METOAUYECKHUX M perlaMEHTHPYIOHIMX MaTepuanoB, oMU~
CaHM# CTPYKTYPHI U Tipouenypsl paboTsl nonp3oBarenst ¢ CYB u BJI.
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ITonb3oBatenieii BOBMOXHO PasfennTb Ha JIBE OCHOBHbIE KATEMOPHU:

e KoHeYHble nofb3oBatenu (KIT);

e anMUHUCTpaTOphl 6a3 gaHHBIX (AB).

Oco60 caeayer MOroBopuTh 06 agMuHUcTpaTope Gasnl JaHHbIX. Ec-
TECTBEHHO, YTO 6a3a JaHHBIX CTPOUTCS M KOHEYHOTO MOJIB30BATENS,
OfHAKO MepBoHavYalbHO mpeanonaragock, yrto KIT we cMoryr paGorars
6e3 cneuUaNuCcTa-rMporpaMMMCTa, KOTOPOTO Ha3BAIU aAMUHUCTPATOPOM
6assl fanHsiX. C nospaeHueM CYB/I ouu B3siiv Ha ceBs 3HAYMUTENBHYIO
yactb dyHkumit ABJl, ocob6enno mist bJI ¢ HeGonbuIMM 0OBEMOM HaH-
HbIX. OnHAKO 151 KPYIMHBIX LIEHTPAIM30BAHHBIX U pacripeae/ieHHbIX 0a3
HaHHbiX noTpedHocTh B AbJl coxpanmunack. B mmpokom ninave noag ABJL
MOHUMAIOT CUCTEMHBIX AaHATUTUKOB, MPOEKTUPOBIIMKOB CTPYKTYp AaH-
HBIX U UHOOPMALIMOHHOTO O0ecCeueHust, MPOEKTUPORUIUKOB TEXHONO-
I'MH TIPOLIECCOB 0OpPabOTKMU, CUCTEMHBIX U MPUKTATHBIX MPOTPAMMHUCTOB,
OTeparopoB, CMeUUaTUCTOB B MPeIMETHOM OGIACTH H MO TEXHUUECKOMY
oGenyxupaHuio. MHBIMU clloBaMH — B KPYMHBIX 6a3aX AAHHBIX 3TO MO-
ryT OBITb KOJUTEKTHBBI CITELIHAIIUCTOB.

B oGsizannoctn ABJl BXOAMT: aHanu3 NMpeaMeTHOl o6iaacTu, cratyc
MHAOPMALMU U 10b30BATENE!H; MPOEKTUPOBAHUE CTPYKTYPbl U MOJH-
dbuxkauus maHHbIX; 3alaHde N obecrneyeHUe UENOCTHOCTHU; 3arpy3Ka u
BeneHue BJI; zawuTta gaHHbIX; obecrieyeHne BocctaHoBneHus BJI; c6op
U cTaTucTuyeckas obpaborka obpawenuit K b1, ananus acddekTuBHOC-
™ dyHkunoHuposanusi BJI; pa6ora ¢ nonb3oBareeM.

OnHuM U3 BaxkHelKMx nHcTpymeHTOB ABJL siBjisiercs ciioBaphb.

B zaxjiroueHMe OTMETUM, YTO B paboTe ¢ 6a3aMM JaHHbBIX BHIAENSIOT
ClielylolIne NpoLenyphbl:

e nocTpoeHue (cosnanue, npoekrupoBanue) BJI;

e ucnoyib3opaHue BJI;

e byukunonupopanue bJ1.

BDTU npoueaypbl OMpPeAeNsIoT coepxaHue (COCTABMSAIOIINE) TEOPUN
BI: co3danue, ucnoaviosanue, ¢pynxuyuonuposarnue.

TIpu peanusauuu bl OCHOBHBIMU 371eMeHTAMU CTPYKTYphl B]I sBnsi-
I0TCSl COOCTBEHHO 6a3a JaHHBIX (cHMcTeMa TaGnML ¢ JAHHBIMK); UHTEpP-
deiic monp3oBaTens, aNTOPUTM NPUAOKEHUS (MTPUA COBPEMEHHOM NOAXO-
Je K npoekTHpoBaHuio Bl wiu anroputM npeodpazoBaHusi — MpU Tpa-
JULIMOHHOM MOJIXOMe).

Iepeitnem k Gonee nmompobHOMYy paccmorpeHuio OLAP.

B cocraBe OLAP MoXHO BbIIENUTHL TaKue [2] apXUTEKTypHblE BJe-
MeHTHI (puc. 1.16):

e xpaHmnuiie naHHbix (X/1);

® MEHEIXep 3arpy3Ku;
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OLTP A -
CHEIXED eHEKEp
> 3arpy3K1 > Xa 3aMpOCOR
Menemxep
X

Puc. 1.16. Cocras OLAP

e MCHEIKEP XPAHWIHILA JaHHBDIX;

e MEHeIKep 3arpoCcoB.

XpaHuiuilie JaHHBIX, B MEPBOM NMPUOIMKEHUH, BO3MOXHO (110 aHa-
noruu ¢ OLTP) cuyurate Gazoit gaHHbIX, Torma kKak cucremy OLAP—
CYB/. B HeM MOXHO yCJIOBHO BBIACNUTL JIEKTPOHHBIA apXUB, XpaHsi-
LU JeTanbHble PeTPOCNEKTUBHBIE JaHHbIE, U arperupoBaHHbIe (06pa-
GoTaHHBIe) JAHHDIE.

XII peanusyercs ¢ TOMOLUBIO MHOTOMEPHOI MOAEAN, KOTOPAst UMeeT
HeCcKONIbKO pasHosuiaHocTel [17]: cobectBeHHO MHoromepHas (Multidi-
mensional OLAP—MOLAP), pensunonnas (Relational OLAP—ROLAP),
ru6punnas (Hibrid OLAP—HOLAP). Bosee nogpo6Ho 3Tu pa3HOBUI~
HOCTH pPacCMOTpeHbI B 1. 8.

MeHemxep 3arpy3ku OCYUIECTBIISIET NMpeobpa3oBaHue NAHHBIX, [MO-
cTynampmmx U3 onepaunoHHbix BJI, u npexae Bcero — opmaTuposa-
HHe no «ctaHaapry» OLAP.

MeHemkep XxpaHWIHLLA JAHHBIX BBIIIOAHSET CHEAYIOIME ONEPALUHN:

© aHAJTU3 HEMPOTUBOPEYUBOCTH MCXONHBIX JAHHBIX;

e CO31aHUE HEOOXOIUMbBIX UHIEKCOB W BUIOB;

e JICHOPMAJMN3ALIUIO;

e pe3epBHOE KOMUPOBAHHUE.

MeHemKep 3ampocoB yIpaBasieT MOJNb30BATENbCKUMHU 3aliPOCAMM,
BO3MOXHO ¢ rpadMKaMu Npolecca BBIMOTHEHUS 3ampoca.

KoHTponsbHbie BONPOCHI

1. Yro Takoe naHuble, uHQoOpMauus, 3HaHuA?

2. Naure onpenenexue 6asbl aauHbix (B1).

3. KakoBo Hasuayettne BJ1?

4. [laitte onpeneneHue nOHATUAM «baitny, «3anuck», «atpubyr», «1IOMEH», «NoNe»,
«KITIOU», «CYMEPKIIOU», «QpPXUTEKTYPa», «CXEMA HAHHBIX», «<MOJE/Ib JAHHBIX», «KOPTEX»,
«CJI0BApb HAHHbIX».
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5.

Jlaitite onpeaeneHus MOHATHAM «lIpPeAMETHAss 00/acTh», «PUIOXKEHUE», «[IPO-

rpamma», 101, SAM/.

6

Jaiite knaccndukauuo CYB/ u B,

7. Oxapakrepusyitre coctap CYB].

. Mokaxure cootHowerne CYB/ v AB.

. [epeuncaute npoueaypn padorst BI.

. Hazoure cocrasasioume Teopuu 6a3 gaHHbIX.

. [Mepeuncaute OCHOBHbIE PNEMEHTHI CTPYKTYPHl B/l ¢ no3uumit ee peanmsauuu.
. Kakopo nasnavyenue OLTP u OLAP? coorHoweHue ux cBoHcTs?

. Onuiuute cocras OLAP.

. Hazosute pasHOBMAHOCTH MHOTOMEPHOK MOAESH,



FnhaBa 2

KoHuenuusa 6a3 aaHHbIX

Konuenums 8 o6LLEM CMbICNE NPeACTaBNReT HEKOTOPYIO CUCTEMY B3rNan00B
Ha npouecc nny aeneHve. CocTaBHbIMU YaCTAMMU KOHUENLMN ABASKOTCS COBO-
KYMHOCTbL NPUHUMNOB U MeToponorus. Nog MeToaonorveit NOHMMaeTcs COBO-
KYNHOCTL METOAOB peLueHns NpobneMsl.

MpUHUMN — NpaBuna, KOTOPLIMK CReayeT PYKOBOACTBOBATLCA B AenTeb-
HOCTU. HacTo NpuHUMnbl GOPMYNUPYIOTCS B BUOE OrpaHmuieHnii v TpeboBaHni,
B 4ACTHOCTH, TpeboBaHNi K 6azam JaHHbIX.

2.1. TPEBOBAHUSA, NPEADBABIAEMbIE
K BASAM JAHHbIX

C coBpeMEeHHbIX TIO3ULIMI CedyeT MOpO3Hb paccMaTpuBaTh Tpebo-
BaHMsI, TIPEABSIBASIEMbIE K TPaH3aKLUUOHHBIM (OrnepalKoHHbIM) 0a3am
JaHHBIX M K XPAaHWIHILAM JaHHBIX.

IlepBoHavyanpHO MepeyuciuM OCHOBHbie TpeGOBaHUS, KOTOpbIE
NpeAbABISAIOTCS K onepaloHHbIM 0a3aM JaHHbIX, a CIeJOBATENIbHO, U K
CYDBJI, Ha KOTOPBIX OHM CTPOSITCSL.

I. TIpocrora o6GHoBIeHMs AaHHBIX. [Toa onepauneir oOHOBAEHHS 1O~
HUMAIOT 100aBReHUSs, YIANIEHUS U U3MEHEHMST TaHHBIX.

2. Bpicokoe GbicTpoaeiicTBue (Majnoe BpeMsi OTKJIMKA Ha 3ampoc).
BpeMs OTKJIMKa — [POMEXYTOK BpPEMeHM OT MOMeHTa 3anpoca K B/l u
(pakTHYECKUM noaydyeHHEM JaHHbIX. [TOXOXUM SIBISETCS TEPMUH BpeMs
JOCTYMNa — MPOMEXKYTOK BPEMEHU MEXIY Bbladeil KOMaHAbI 3aNucH (CUM-
ThIBaHYS) U (PaKTHYECKUM nolydeHHeM JaHHbIX. [Tox moctynom nmouu-
MaeTcs Onepanus MOMCKA, YTEHUS AAaHHBIX WU 3aMUCH UX.

3. He3aBUCHMOCTDb JAHHBIX.

4. CoBMeCTHOE UCTIONIb30BAHKE JaHHBIX MHOTMMH IOJIb30BATEIISIMHK.

5. Be3omacHOCTh TaHHBIX — 3ALUUTA AAHHBIX OT MPEeAHAMEPEHHOTO
WX HempeIHaMEPEeHHOro HAPYHIEHUSI CEKPETHOCTH, MCKAXKEHMS WU
paspylieHus.

6. Crangaprusauust mocrpoeHust u axkcruyatauuu bl (pakrnuecku
CYBD).
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7. AIeKBaTHOCTb OTOOpaXXeHMS JAaHHBIX COOTBETCTBYIOLIE NTpeAMET-
HOM 00JIacTH.

8. JIpyxentoOHblil MHTephEC MONb30BATENS.

BaxHeHUIMMU SBASIOTCS NEPBbie IBA IPOTHBOPEUMNBBIX TpeBOBaHMS:
MOBBIIIEHHE OBICTPOACHCTBUS TPeOYyeET yripolieHUst CTpyKTYpsl B, utoO,
B CBOIO O4epe/ib, 3aTPYAHSIET NPoLeaypy OOHOBNEHUS JaHHBIX, YBEIUYHK-
BaeT UX U3OLITOYHOCTb (CM. TJL. 4).

He3aBucuMOCTh JaHHBIX — BO3MOXHOCTb U3MEHEHMUSI JIOTMYECKOi U
dusnyeckoit crpyktypnl B/l 6e3 usMeHeHUs mpeacTaBAeHUI MOJB30Ba-
teneil. He3aBUCUMOCTH JaHHBIX [PEANMONAracT WHBAPUAHTHOCTb K Xa-
paKkTepy XpaHeHUs AaHHbIX, IPOrpaMMHOMY 00eCTIeYeHUI0 U TEXHUYeC-
KUM cpeactBaMm. OHa obecnieunBaeT MUHUMANIbHbIE U3BMEHEHMST CTPYKTY-
pel BJl npu yM3MeHeHMSIX CTPaTerMM HOCTyNa K JAHHBIM U CTPYKTYpBI
CaMHUX MCXOQHBbIX JAHHbIX. DTO NOCTUIAETCS, KaK OyleT mokKasaHo janee,
«CMELEHMEM» BCEX U3MEHEHMIT Ha 3TAMbl KOHLENTYAIBHOrO U JIorMYec-
KOTO MPOEKTUPOBAHUS C MUHUMAbHbIMU M3MEHEHUSIMU HaA 3Tane Gu-
3UYECKOro MpoeKTUpoBanus [2].

be3onacHOCTh JaHHBIX BKIIOYAET MX LIENOCTHOCTD U 3aumTy. Leno-
CTHOCTb IAHHBIX — YCTOMUMBOCTb XPaHUMBIX JAHHBIX K paspyUIeHUIO U
YHUUYTOXEHUIO, CBA3AHHBIX C HEMCMAPABHOCTIAMKH TEXHUYECKUX CPEACTB,
CUCTEMHBIMU OLUMOKAMHU U OLIMOOYHBIMU NeHCTBUSIMHU TMOJTb30BaTeNEM.

Ona npennonaraer:

e OTCYTCTBUE HETOYHO BBEACHHBIX MAHHBIX MW IBYX OHMHAKOBBIX
3anuceit o0 0oHOM U TOM Xe akre;

e 3alIUTY OT OLMOOK npu obHoBaeHun BlI;

e HEBO3MOXHOCTh YAaJIEHHs MOPO3Hb (KacKaJHoe ylaleHue) CBs-
3aHHBIX JAHHBIX pPa3HbBIX TAONMULI;

e HEHCKaXXEHMe JJaHHBIX NMPU paboTe B MHOIOMOJib30BaTEIbCKOM pe-
XHMe U B pacripelie/ieHHbIX 6a3ax JaHHbBIX;

® COXPAHHOCTb IAHHBIX NMPU COOSIX TEXHUKHU (BOCCTAHOBJIEHUE HAHHbIX).

IlesocTHOCTL 06ecieuMBaETCS TPUITEpaMu LIETOCTHOCTH — CHeLn-
abHBIMM TIPUJIOKEHUAMHU-NTPOrpaMMaMH, pabOTAIOILMMHU TIpU onpene-
neHHbIx ycnosusx. JIna Hekoropeix CYB]I (Hanpumep, Access, Paradox)
TPUTTEPHI SBASIIOTCS BCTPOSCHHBIMU.

3aurura JaHHBIX OT HECAHKLIMOHUPOBAHHOIO AOCTYIA MpeaAnoiiaraet
OrpaHUYeHHEe A0CTYNMA K KOHGUACHUMANBHBIM AAHHbIM U MOXET JOCTH-
ratbesl:

e BBEJICHHEM CHUCTEMBbI mapojieif;

e [IO/IyYe€HUEM pa3pellieHU i OT agMuHKcTpaTopa 6a3bl JaHHbIX (ABM);

e 3anpeToM oT AB/l Ha IOCTYM K JaHHBIM;

e (hopMHUpOBAHHEM BUAOB — TaGMULl, MPOU3BOJHBIX OT UCXOAHBIX U
MpeaHasHaYeHHBIX KOHKPETHBIM IMOJIb30BaTEISIM.
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Tpu mocneaHue MPOLEAYPbl JIETKO BBITIONHSIOTCS B paMKax si3blka
CTPYKTYpHpOBaHHBIX 3anpocoB Structured Query Language — SQL, vac-
TO Ha3biBaeMoM SQL2.

Crannaprusauusi obecnevympaer npeeMcrBeHHOCTb okoneHuit CYB/L,
yrpoiuaet B3aumoneiicreue bl ogHoro nokonenust CYBJ ¢ onmHakoBbI-
MU U pasiuyHbIMKA Mogensamu aaHHbIX. CraHgaprusanus (ANSI/SPARC)
OCYIIECTBJIEHA B 3HAYUTENIbHOM CTENMeHU B 4acTH MHTepdeiica noJjib3oBa-
tens CYBI u a3bika SQL. D10 no3Bosuio yCHeuwHo peuIuTh 3aaady
B3aUMOIENCTBHUS pasnUyuHbIX pensaunoHHbIX CYDB/I Kak ¢ noMouiblo si3bIKa
SQL, tak u ¢ npumeHenuneM mpunoxeHusi Open DataBase Connection
(ODBC). Ilpu aToM MOXeT GBITL OCYIIECTBAEH KaK JIOKANBHBIN, TaK U
yOANeHHbII TOCTYNM K JAaHHBIM (TEXHOJIOTHS KIIMEHT—CEepPBEpP MIIM ceTe-
BOIl BapUAaHT).

ITepeitneM K TpeOOBaHUSIM, NMPEABSIBISEMbIM K XpaHUJIHLIAM JaH-
HBIX, KOTOPbIE CTPYKTYPHO SIBJISIIOTCSI MPOAOKEHHUEM ONePaLMOHHBIX a3
JIAHHBIX.

ITycTb B 6a3e maHHBIX UMEIOTCS AaHHBIE 00 YCIIeBaeMOCTH CTYIEHTOB
TPEThero Kypca, Npu 3TOM TEKYLUMMU SIBJISTIOTCS TISITBIN M ILIECTOM ceMe-
cTpsl. JlaHHbIe 32 NepBhIe YEThipe ceMecTpa Haxomarcs (repegaHbl) B
xpaHunuue gaHubix (XI), T. €. pakTMYECKU B JONMOMHMTENLHOM, Crle-
uudpnueckoi 6ase naHubix. Heobxonumo 3anpocurs B XpaHunuule da-
MWIKUK CTYIEHTOB, KOTOPBIE NMEPBbIe YEThIpe CEMECTPa YYMIMCH TOJNBKO
Ha OTIUYHO.

WHbIMH cnoBaMu, maHHble U3 ornepauuoHHON Bl mepuommnyecku
MepefarTcs B MIEKTPOHHBINA apXUB (B pACCMOTPEHHOM MpUMepe — NaH-
Hble 3a TIEpBbI€ YEThbipe ceMecTpa), a 3aTeM MOrYT ObITh 00paboTaHbl B
COOTBETCTBUM C 3aIlIPOCOM IMOJIb3OBATENS.

ITockonbky NaHHbIE B XpaHWIMILE MPAKTUYECKH HE U3MEHSIIOTCA, a
Wb J00aBASIOTCS, TpeGoOBaHME MPOCTOTH OOHOBIEHUSI CTAHOBUTCS
HeakTyanbHbiM. Ha mepBoe MecTo — B CHJTY 3HAYUTEJIbHOTO 0ObeMa JaH-
HbIX B XpaHWIHLIE — BbIXOAUT TpeOOBaHHE BHICOKOTO OBICTPONEHCTBUSI.

K xpaHunuiuam JaHHBIX TIPEAbSABISIOTCS CNEAYIOUIUE AOMOTHUTE b=
Hble TpeGoBaHus [2]:

e BBICOKast NMPOM3BOAUTENBHOCTb 3arpy3KH NaHHBIX M3 OMepalHOH-
Hbix BJI;

® BO3MOXHOCTb (PHIBTPOBaHMsI, MepedopMaTUPOBAHUS, MPOBEPKH
LEJIOCTHOCTH MCXOAHBIX JAHHBIX, MHACKCUPOBAHUSA JAAHHLIX, OOHOBIIE-
HUST METAaHHBbIX;

e MOBBILLEHHbIE TPeOOBAHUS K KAYECTBY MCXOMHBIX JAHHBIX B YaCTH
obecrie4eHUs] UX HEMPOTHBOPEYUBOCTH, MOCKOJBKY OHH MOTYT OBITH
MONIyYeHbl U3 Pa3HbIX UCTOYHHKOB;

e BbICOKasl TIPOU3BOANTENBHOCTD 3aNPOCOB;

50



e ofecrieyeHe BICOKOH pasMepHOCTH;

® OJIHOBPEMEHHOCTD AocTyna K X]I;

e HaMUYME CPEACTB AAMUHUCTPUPOBAHMUS.

IMonaepxka aHaNIM3a JAHHBIX COOTBETCTBYIOIIMMU METOOAMM (MHCT-
PYMEHTAMM).

Kak ormeueno B [2] B3.P. Koag Ha OCHOBE CBOEro OIMbITA MPENbIBUT
cnenyroinue TpedoBaHust K cucreme OLAP.

1. MHoroMepHoe KOHUENTYanbHOE NMPeACTABNEHHE JAHHDIX.

2. TTpo3payHOCTb TEXHOMOIUHU U UCTOYHUKOB JAHHBIX.

3. JIOCTYMHOCTh K UCTOUHMKAM NAHHbIX IPU UCMOJIL30BAHUM pa3-
JIMYHBIX MOJeNiell JaHHbIX.

4. HeusmeHHast MpoOM3BOAUTENBHOCTb MMOJTOTOBKHY OTYETOB TIPU POC-
Te 00beMa, KonuuecTBa U3MEpPEeHUit, mpoueayp 0006IIEHNsT JaHHbIX.

5. Ucnonb3oBanue ru0Koit, aganTUBHOM, Maclutabupyemoil apxu-
TEKTYpbI KJIUEHT—CcepBep.

6. YHuBepcaJibHOCTb M3MepeHUi (opMysibl M cpeacTsa CO3AdHHS
OTYETOB He JO/IKHBI ObITh MPUBA3aHbI K KOHKPETHBIM BUIaM pa3MepHO-
cTeit).

7. IuHaMHUUECKOe yMpaBieHHE Pa3peXEHHOCTbIO MATpHll (MycThbie
sHaueHus NULL monxHbl XpaHUTLCS 3DGEKTUBHBIM 00pa3oMm).

8. MHoromnoJyib30BaTe/IbCKasi NOAACPKKA.

9. HeorpaHuyeHHBIe OMEPALIMOHHbBIE CBI3M MEXIY Pa3MEPHOCTIMH.

10. IMoanepxKa MHTYUTUBHO NMOHSITHBIX MAHUMYJISILMIA C TAHHBIMH.

11. Tubxocth cpenctB GopMUPOBAHUS OTUETOB.

12. HeorpanuueHHOE YMCO U3MEPEHUI U YpOBHEi 06001UeHNs.

IMepeuncneHHbie TpeGOBaHUS OTAUYHBI OT TPeOOBAHUIT K OTepaLu-
oHHBIM BJI, 4TO BBI3BANO MOsABACHHUE cieuuanusupoBaHHbix Bl — xpa-
HWJIMIL JTaHHBIX.

2.2, KOHUENUUa NOCTPOEHUA B

KoHuenuus npeanonaraetr u3noxeHue OCHOBHBIX MOJOXEHUI Yero-
nun6o. OnucaHue koHuenuuu BJl HEBO3MOXHO BBIMOMHUTL Oe3 ydera
XpoHoJioruu [6].

1. UmkenepHbie n 9KOHOMHYecKUe 3anagdn. [lepBoHayanbHO (Havano
60-x r. XX B.) ucnionp3oBanach (paitnosas cucreMa xpaHeHnus. Ins pe-
IWEHUSA MPEUMYILECTBEHHO MHXEHEPHBIX 3aja4, XapaKrepu3ymoLiuxcs
HEBOJIbINUM KOMMYECTBOM AAHHBIX M 3HAYNTEJIbHBIM OOBEMOM BblYUCIIe-
HUIA, JaHHbIE XPAHWJIMCh HETTOCPEACTBEHHO B nporpamMMe. Ipumensincs
nocJiegoBaTe/IbHbIi1 CIToco0 opraHu3auUMU JAHHbIX, UMENach UX BbICOKast
U30bITOYHOCTb, UIEHTUYHOCTb JIOTHUECKON U (PU3MYECKOI CTPYKTYP M
NoJiHast 3aBUCUMOCTh JaHHBIX.
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Puc. 2.1. UndopMauMoOHHO-NOUCKOBAA CHCTEMA

C nosiBieHUEM 3KOHOMHUKO-YIpaBAeHYeCKHX 3a1a4 (MHbOpMaLMOH-
Hasi cucTeMa pykoBoacTBa — MIS), oTnuyaroiuxcs 60aplIHMH 00beMa-
MU JaHHBIX U MaJIOU J0Jeil BBIYMCAEHUI, YKa3aHHasl OpraHu3anus JaH-
HBIX OKa3anach HeaddekTupHoi. TpeOboBajoch ynopsaoYeHNUe TaHHBIX,
KOTOPO€, KaK BBISICHUIOCh, BO3MOXHO OBLIO IIPOBOAUTH IO IBYM KpHUTeE-
pusiM: Mcnionb3oBaHue (MHpOpPMaLIMOHHbIE MACCUBBI); XxpaHeHHe (6a3pi
JNIAHHBIX).

2. Undopmannonno-noucKoBbie H HHGOPMAUMOHHO-COBETYIOMHE CHC-
TeMbl ynpapienus. CiaeayeT oTMeTUTh [43], UTO IKOHOMHUYECKHUE 3aTa4ym
YacTO CBfI3aHbI C yMNpaBjieHMEM OpPraHU3allMOHHBIMU cuctemaMu. Ilo
XapakTepy NMPpUMEHEHUS] KOMITbIOTEPOB Takhe CUCTEMbI BO3MOXHO pa3-
NENUTh Ha UHGOPMALIMOHHO-MOUCKOBBIE (pUc. 2.1), MOJyYMBLINE TAKKE
Ha3BaHUE «TPATULMOHHBIE», H HHGOPMAIMOHHO-COBETYIOLINE HIH CO-
BpeMeHHble (puc. 2.2) cuctembl. CHauasa 110 MOCTPOEHHE M M3YyUEHHE
TPAIULIMOHHBIX CUCTEM.

Kpurepu]
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Puc. 2.2. MHbopMaunoHHO-COBETYIOIAS CUCTEMA
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3. Undopmannonnbie Maccusbl H 6a3bl gannpix. IlepBoHavanbHO B
HH(POPMALMOHHO-NOUCKOBBIX CUCTEMAX NPUMEHSUTH MH(POPMALIHOHHbLE
Maccusbl. [Ip1 3TOM BO3HHMKAaNIa HEOOXOAUMOCTb XpaHe HUsI U3OBITOUYHOM
uHdopmauuu rnpu nepuumuTe KOMNBIOTEPHOH NaMATH. BoisicHUIOCH Tak-
e, YTO aJITOPUTMBE 3a1ay O0Jsiee MOABUXKHbI, YeM AaHHbie ast Hux. [1pu
JOBOJIbHO YaCTOM HM3MEHEHHMM aJIrOPUTMOB B Mpoliecce COBEPUIEHCTBO-
BAHUSI CUCTEM YIPABACHHUST KaXIblil pa3 TpeGOBAIOCH TPOBOIUTH TPYIO-
€MKYI0 MpOLIeAypy CO3MNaHUs HOBBIX MAaCCHUBOB. B 3THX ycnoBusiX cTano
SICHO MpeBOCXOACTBO 6a3 JaHHBIX, HECMOTPS Ha UX 0oJiee CIOXHYIO CTPYK-
TYpy IO CPaBHEHHUIO C CUCTEMOIT MaccuBOB. B panpHelueM 6a3bl gaH-
HBIX CTalM CHAOXAThCS NMPOrpaMMHON COCTaBISIIOLLEH, TIO3BOJISIIOLIEH
JIETKO PEaIM30BaTh U OMEePaTHUBHO U3MEHSTh AJITOPUTMBI MPUIIOXKEHHUS.

4. Mopenn pauubix. Mcnons3oBaHue ¢aitioB 1si XpaHEHUs! TONBKO
JaHHBIX (puc. 2.3, a) npemwnoxeHo MakI'pu B 1959 r. bbuin paspaborta-
HbI METO/IBL JOCTYMA (B TOM YMCIIe — MPOU3BOJILHOTO) K TakuM (daitnam,
npu 3ToM (pu3Myeckass M JIOTMUECKAs] CTPYKTYPbl YK€ pa3inyaluchb, a
dusnyeckoe pacnosioxkeHue JaHHBIX MOXHO ObUIO MeHSTH 0e3 u3MeHe-
HUSI IOTHYECKOTO MpeaCTaBAeHUS.

B 1963 r. C. baxmaH MOCTpPOMIT NMEPBYIO MPOMBIUUIEHHYIO 6a3y NaH-
HeIx IDS ¢ ceTeBoii MoaenbIo AAHHBIX, KOTOpasi BCE eLie XapaKTepu3oBa-
Nach U3GBITOYHOCTHIO JAHHBIX U €€ UCNOJIb30BAHUEM TOJIBKO TS OHOTO
npunoxeHust. JJOCTYN K JAHHBIM OCYLIECTBISNCS] C OMOLLBIO COOTBET-
CTBYIOLUETO MPOrpaMMHOr0 0GecredeHH .

a) 6)
OrnepaliMoHHas OmnepalyoHH
cHcTeMa CYB > (?l«l(]:lTeMa ur
(00) - (00)
S — |
Ipuxnaauas Pa6oyas IpuxiagHas PabGoyas
nporpamMma obacTs nporpamma obnactb
(I1o) (PO) (I10) (PO)
\ 4 \ Y A
[ Bsox | [[poueccop| |Baisox| [ Bsox | [Mponeccap| [Buisox|
N
\4
et 1 Cxema
®aitn N

Puc. 2.3. ®aitnosasa cucrema (@) u CYB/] (6) nnst XxpaHEeHU JAHHBIX
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B 1969 r. chopmMupoBanach rpymnmna, cosfabuiasg Habop craHaapTos
CODASYL (KOJACHJ) anst cereBoii Moaenu AaHHbIX. PakTUYECKU
Hayasja TOraa MCMmonb3oBaTbes (puc. 2.3, 6) cOBpeMeHHasl apXUTeKTypa
Gasbl gaHHbIX. CylIEeCTBEHHBIN CKaYyOK B Pa3BUTHH TEXHOJOTHH Oa3 NaH-
Hbix npousoten B 1970 r., koraa M. Ko npeaioxut napagurmy pes-
LIMOHHOK Moaenu aaHHbiX. [lon mapaaurmoii noHuMaercss HayyHas Teo-
pHs, BOIUIOLIEHHAsA B CMCTEMY TMOHSATHIA, OTPAXAIOWMX CYLIECTBEHHbIE
YepThl AEHCTBUTENLHOCTH. Teneps JOrH4ecKue CTPYKTYPbl MOJIH ObITh
MOJIy4eHbl U3 OIHUX KU TeX Xe QU3MYECKUX JAHHBIX, T. €. JOCTYM K Ofl-
HUM U TeM XKe PU3HYECKUM JaHHBIM MOT OCYLUECTBISITbCS Pas3IMuHbIMU
MPUIOKEHUAMHU MO pasHbeiM MyTsiM. CTajio BO3MOXHBIM O0ecriedyeHHe
HEJIOCTHOCTH U He3aBUCUMOCTH JaHHBIX.

B koHue 70-x rogoB XX B. nosiBuinchk coppeMentnle CYDB]I, obec-
rneyuBarye GU3NIECKYIO 1 JIOTHYECKYIO HE3aBHCUMOCTh, 0e30MacHOCTh
JIaHHBIX, 00afaolIMe pa3sBUThIMu si3bikaMu b1,

B nauayie 90-x rogoB pensiunonHbie bIl nonyynnu Haunbonee wmpo-
KOe pacrpocTpaHeHue, 0COOEHHO NpU MCMOML30BaHUM MEPCOHATBHBIX
komrbioTepoB. [losasunucey pasHooGpasnsie CYBJI, paccuuTaHHBIE KaK
Ha nojib3oBarensi-npodeccronana (B NporpaMMUpOBaHMH), TAK U Ha
Nonb30BareNsI-HenpodeccuoHaNa, MpeJHa3HAYEHHbIE TSI TOCTPOSHUS U
HeGonblux (1Mo oobeMy naMaTtu), u ceepxbonsunx BJI, paGoTaioutue
KaK B JIOKaJIbHOM, TaK U B ceTeBoM pexxumax. [Ipy 3ToM 6a3bl JaHHBIX
CTPOMIIUCH KAK CTaTHdeckue (B 3apyOeXHOIt TepMHUHOIOTUU — oOIlepa-
LHMOHHBIE, TpaH3akuuoHHbie, OnLine Transactional Processing — OLTP).

K cepennne 90-x ronos B 6a3ax JaHHBIX HAKOMHJIOCH TAKOE KOJMUYeE-
CTBO UH(OPMAIINH, UTO €€ CTAIO BO3MOXHBIM MCIOJIB30BaTh IS AHAJTU -
TUYECKUX MMPOLEOYD BbIPAGOTKH pellleHUil-coBeToB. T1OSIBUANCH OMHA-
MHYEeCKHe (aHaJIMTHYeCKHe) 0a3bpl JaHHBIX, Ha3bIBacMbIe 3a PyOEXOM
OnLine Analytical Processing — OLAP. X OCHOBHBIMM COCTABJISTIOUIH-
MU CTaJIN BIEKTPOHHBIIA apxuB U xpaHuiuiue AanHbix (Data Warehouse).

OfHOBpPeMEHHO BBISIBUIMCH HeIOCTaTKU pensuuoHHbix B, y koTo-
PbIX MOSIBUAMCH KOHKYPEHTBI B BuAe 0O0BEKTHO-OPUEHTHPOBAHHBIX 0a3
JAHHBIX.

ITocnenHee necsiTunerne xapakrepusyercs NosSBAEHUEM paclipeneicH-
HbIX ¥ 00BbEKTHO-OPUEHTUPOBAHHLIX a3 JaHHBIX, XAPAKTEPUCTUKH KO-
TOPbIX OMPEENSIIOTCS NPUNOXEHUSIMA CPEICTB aBTOMATU3alUH MPOeK-
TUPOBAHUS M MHTeUTeKTyanu3auuun b,

IIpexne, yeM paccMaTpuBarh mMpouUeaypsbl paboThl ¢ 6a30il JaHHbBIX,
nanuM Habop xapaktepucTuK B/l U nosicHeHMsT K HeMY.

5. Ilonxonwt k noctpoennio BJI. Onu Gasupylorcs Ha ABYX MOIXOAAX
K CO30AaHUIO aBTOMATU3MpPOBaHHOM cuctembl ynpasneHus (ACY). Ilep-
BbI/i U3 HUX, LUMPOKO McroJib3oBapuiuiicsa B 80-e roast ¥ MOTOMY IMONY-
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YUBIUMH HAa3BAHUE Kaaccuieckoz2o (mpaduyuontoeo), CBsI3aH ¢ aBTOMATU-
3alMel JOKyMeHT0000poTa (COBOKYMHOCTh AIOKYMEHTOB, IBUXYILUXCS B
npouecce paboTel npeanpuaTus). McXoaqHbIMU 1M BBIXOAHBIMU KOOPIV -
HaTaMu SIBASJINCh NOKYMEHTBI, KaK 3TO0 BUAHO u3 npumepa 2.1. TpaHc-

(hopmanLusi BXOIHBIX IOKYMEHTOB B BbIXO/IHbIE OCYILECTBISIETCS MO d420-
pummy npeobpasoeanusi.

TIpumep 2.1. 3agaua craButcs cieaylouum obpaszom. Mmeercs cuc-
TEMa PYYHBIX JOKYMEHTOB, (DOpMa OJHOrO M3 KOTOPbIX MOKa3aHa B Ta01,
2.1. Heo6xonumo c momMouipto B nonyyuTs — Mo perjaMeHTy WK Mo
3anpocy — WHQGOPMALMIO B BUEe APYTroil CUCTEMBI TOKYMEHTOB, opMma
OJIHOTO M3 KOTOPbIX MpUBeAeHa B Tabs. 2.2.

Tabauya 2.1
CryneHTt
Howmep Howmep sauetnoii I;{IOIMCP ® A
IpyInL KIHKKH Cwﬂﬁulnl::aK()FO AMUIINA pec
H4 H-99/12 H-99/12 Merpos Hanuuustit nep., 5
H3 N-98/1 n-98/1 HraHosn Hesckuii np. 7, k8. 3
Tabauya 2.2
Cnmcok CTyAeHToB rpynnekl U4
Howmep 3aueTIioi KITHxXKH damunus
H-99/12 Ierpos
H-99/17 Ceprees

HMcnonb3oBanca cneayoliuit Tezuc. Jlanusie MeHee NOJABUXHBIL,
4eM aJITOPUTMBI, TTO3TOMY ClleAyeT cO34aTh YHUBepcanbHyo B/l, ko-
TOPYIO 3aTe€M MOXKHO MCITONb30BaTh [Uist NoGoro anropurma. OpHako
BCKOPE BBISICHMIOCH, 4TO CO3NaHue yHuBepcanibHoi bIl npobnema-
THYHO. I'ocnogcTBOBaBLLIAS 1O HEJABHEro BpeMEHHU KOHLENUHUs WUH-
TerpalMM OaHHBIX MpPU Pe3KOM yBeJIMYEeHUM HUX 0ObeMa okasasach
HECOCTOATENbHOMI. bonee Toro, cranu NosaBAATLCS MPUTOXeHUs (Ha-
pUMep, TEKCTOBbIE, rpadpuueckue penakrophl), 6asupymouuxcd Ha
IIMPOKO HCMOJIb3YEMbIX CTAHAAPTHBIX AITOPUTMAaX. BBIIBUIUCEH CTAH-
JapTHBIE AITOPUTMBI M B YITpaBleHUH (OM3Hece), KaK 3TO CleayeT U3
npumepa 2.2.
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Ipumep 2.2. Ucrions3yeM KOMMbIOTEP IS NOLAEPKKU MPOUELYDhI
MPUHATHUS pelieHUH MeHeIkepa B TMpoLeAype NMPUHATHSA Crieuuanuc-
TOB Ha paboTy (KOMIUIEKTOBAHUE KaApaMH WUCCIENoBaTeNbCcKOH pup-
Mbt). Yacts niogeit yxe padoraer (B wrate GUpMbI), HEOOXOIUMO MIPO-
BECTU JIOYKOMIUIeKal Ko KaapoB. Ha ocHOBe aHKeTHbIX JAHHBIX O Tpe-
TeHAEHTaX Ha BAKAHTHBIE MECTA IUTATHOIO PACITUCAHHSA KOMIBIOTED, B
COOTBETCTBMU C 3ATI0XKEHHOI NMPOEKTHPOBIIMKOM CHUCTEMOM TpaBM,
BBIAET MEHEIXEPY PeLIeHUSI—COBETHI O JOJKHOCTSIX, HA KOTOPbBIE Clie-
IyeT MpUHATh noctynamlux. OKoOHYaTe/IbHOe pelleHHE OCTaeTcsl 3a
MEHEIKEePOM.

Ecnu MeHemxep COMHEBaeTCs B MPaBUJIBHOCTU MOAYYEHHOTO KOM-
MbIOTEPOM petleH s, OH MOXET 3allPOCUTh 0ObSICHEHHNE B BHJIE CUCTEMbI
UCMONIbIOBAHHBIX MPU PELIEHUN TIPaBHII.

Eciau KonnM4yecTBo peKOMEHIOBAHHBIX K MPUEMY MPEBBIIIAET YHCIO
BaKaHCHIl B IUTATHOM PACNHCaHHH, MEHEKEP MOXeT CKOPPeKTUPOBAThH
nu6o npapuia (KOJUYECTBEHHYIO COCTABAIONLYIO), THOO pe3yabTaThl UX
paboThi. PelleHusi MeHeKepa BBOAATCST B KOMMbIOTEP.

TlepeuncneHHbIe IPOLEAYPH UMEIOT MECTO Ha KaXIOM U3 HECKOJb-
KHUX (MO yMOMYaHUIO — U3 TpPeX) UHTEPBANOB (L{UKIOB) BPEMEHHM.

B 3aBepluieHye KOMITbIOTED BbIaeT HA 3KpaH UTOTOBbIC Pe3yJIbTATHI
paboTel MeHemxepa. JIaHHBIN NpUMeEp peaJiM30BaH Ha KOMIIBIOTEPE U
noapo6Ho omucaH B . 15.

K 90-m rogam XX B. chopMupoBasncs Bropoii, cospemerblii TIOAXON,
CBSI3aHHBII ¢ aBTOMaru3alveil yrnpapieHusi. OH Mpeanonaraer nepBoHa-
YaJIbHOE BBISIBNEHUE CTAHAAPTHHIX ATOPUTMOB NMPHUIIOXEHMIT (aNropuT-
MOB OM3Heca B 3apy0OexHOH TEPMWHOJNOTUMM), MOJ KOTOpPble OMpeacisi-
I0TCSl JaHHbIE, a cTaNo ObIThb, M 6a3a JaHHbIX. OOBEKTHO-OPUEHTHPOBAH-
HOE MPOrpaMMHUPOBAHUE TOJBKO YCHJIMIO 3HAYMMOCTh 3TOrO MOAXOMA.
CoctaB Bl nnst pa3nuuHbIX NOAXOAOB NPEACTaBleH Ha puc. 2.4.

TIpunoxenue
a) 6) 3
(anroput™m
6usHeca)
Basza maHHbIX ba3a maHHBIX
Untepdeiic Hurepdeitc
TOB30BATENA TONB30BATENS

Puc. 2.4. CxeMa Knaccuyeckoro (a) u CoBpeMeHHOro (6)
foaxoaa npu nocrpoeHun B/

56



B pa6ore BJI BO3MOXHBI OHO- U MHOrOMOJb30BATEILCKUM pexXU-
Mbl. B mocienHeM cnyyae HeCKOABKO MOJb30BaTeNEi MOAKIIIOYAIOTCS K
OTHOMY KOMIIBIOTEPY Yepe3 pasHble MOPTHI.

6. Bocxopamee u nucxoasmee npoexruposauue BJI. IMepsoe npume-
HAIOT B pacnipegeneHHbIx B/l npu nHTErpauuu crpoeKTUPOBAHHbBIX JIO-
KaNIbHBIX 0a3 JaHHbIX, KOTOPbIE MOTYT GbITH BBIMOJIHEHDBI C UCMOb30BA-
HUEM Pa3IMYHBIX MOJIeNieit NaHHbIX. bonee xapakTepHbIM /UIst LEHTpasIU-
30BaHHBIX BJI aBjisieTcs HUCXOsIILEE TPOEKTUPOBAHMUE.

B nocnenyrouyx pasaenax nepBoHaYaIbHO OYIeT pacCMOTPeH Kilac-
CHYECKHIT moaxon mis UeHTpain3oBaHHbix b/, a 3areM — coBpemeH-
Hbiil. PacnpeneneHnsiM B/l mocssuieHa rn. 10—12 HacTtosteilt pabotbi.

Pa6ora ¢ 6a3aMHu JaHHBIX MOXET OBITh NPEJACTAB/EHA B BUE CXEMBI,
MpUBeNeHHOM Ha puc. 2.5. U3 Hee BUAHO, YTO CleAyeT BBIAENSTh METO-
JIOJTOTHIO CO3MaHUS, METOMOJIOIMIO UCTIONIB30BAHUSI U METONONOTHIO (hyH-

Co3snanue B/l Komnstotep
AIMHHMCTpPATOD

914 Dusudeckasn

monens bJl
> —v=

ﬁ IporpamMmsl B/1
Otset \ 3anpoc

ITons3oBarens D

C1
A

Mozuens B/l

mozens B
Ha s3bike CYB/I

y
Jlormyeckas

Jlorvueckas

« |KoHuenryansHas
Moznens BT

TpaduLHOHHBIA TIOIXOM,

JoKyMeHTH
:H:H: NONb30BaTeIA 3 3anpoc Ha
s3bike CYB]
A A
anpoc Ha A3bIKe)
AJTOpUT™M 12
. PENALMOHHOA
ipunoxerus| COBPEMEHHBIA MOMXON anreGpbl

A

U1| Crangaprasrit sanpoc

Ucnonszosanne CYBJ

Puc. 2.5. Oranwm cosnanus (Cl, C2) u ucnons3osavus (M1—WN3) Bl
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kuuonuposanus bJ1. Meromonorus bJl onpenensiercst B npolenype npo-
eKTUPOBAHMS, HO TMPOSIBISETCSI M B MPOLENype UCTIONb30BaHH.

7. Xpaumiume JARHBIX — MPEeIMETHO-OPHEHTUPOBAHHbIN, UHTErPH-
pPOBAaHHbBIM, MPUBA3aHHbBIA KO BpeMEHM W HeM3MEHHbI HAOOp NAHHBIX,
npeaHa3HaYeHHbIT 11 MoNIepKKUA NpUHATHS pewreHnii [2, 3, 17]. B co-
OTBETCTBUM C OMNpeAeSieHUEM XPAHWIHUIIE AAHHLIX OPUEHTHUPOBAHO He
Ha aJITOPUTM TPUHIIOXKeHHUs, KakK (onepauuoHHas) BJl, a Ha npeaMeTHyIo
o6nacrTh.

HMHTerpupoBaHHOCTh onpeaensercs TeM (GakroM, YTO UCTOYHHUKAMHI
JAHHBIX MOTYT GbITE HECKOJIBKO BJI, KOTOpBIE MOTYT UMETH pa3Hbie Hop-
MaThl JAHHBIX U CTeneHb 3anoyineHus BJI. DT gaHHbBIe JOJKHbBI OBITH
MPUBENEHH K «CTAHAAPTY», UcTionb3yeMomy B X]I.

ITpuBsisKa KO BpeMeHU 03Ha4YaeT, YTO UCXOJHbIE JJaHHBIE XapaKTepU-
3YIOT KaKOi{-TO MHTEPBAaA BpEMEHHU, MPU 3TOM BpeMsl NpUCYTCcTBYeT B B]]
ABHO. B cuiy 3TOro BHOBbL NMOCTyMaOLIye JaHHbIE He U3MEHSIOT Ipe-
HUe daHHble B X]I, a NIOMOJHSIIOT UX.

PaccMoTpumM Metofoornyeckue acriektal B u XII.

2.3. METO40JIOTUS MPOEKTUPOBAHUS
BA3 AAHHbIX

CyliiecTByeT MHOI0 Pa3sHOBUIHOCTEH METOMOMOTMH paccMOTpeHus 6a3
JAHHBIX B KJIACCHYECKOM ITOAXOME, OAHAKO Yallie BCEro NpHAEepXHBAIOT~
ca meromosniorun ANSI/SPARC [4, 5, 10—12], cxeMa KoTopoii npen-
cTaBieHa Ha puc. 2.6. COBOKYIMHOCTh MPOLIEAYP NPOSKTUPOBAHUSI LIEHT~
panusoBaHHON B/ MOXHO pasmeauTh Ha YeThipe 3Tamna.

Ha srane gopmysuposanus u anasusza mpeboearuli yCTaHaBIUBAIOTCS
LIeNIM OpraHu3alvu, onpenensorcs tpedosarus X bJl. Ouu cocrosT U3
o6ux TpeGoBaHUIA, onpeaeNieHHbIX B pa3d. 2.1, U cneuMPUUecKux Tpe-
6oBanuit. Jnsg dopmupoBanus creundudeckKux TpeboBaHUIl OOBIYHO
UCTONB3YeTC METOIMKA MHTEPBBIOMPOBAHUS MEPCOHAA Pa3NIMYHbBIX YPOB-~
Hell ynpasneHus. Bce Tpe6oBaHUS NOKYMEHTUPYIOTCSI B HopMe, TOCTYI~
HOM KOHEYHOMY TIONHL30BaTeN0 U NMpoeKTupoBUinky B/I.

DTan KoHuenmyasbHo20 nPOeKmUpo8arHus 3aKiI04aeTcsa B ONMMCAaHUN U
cuHTe3e NH(OPMALIMOHHBIX TPeOOBAHUIA MOTB30BaTeNeil B MepBOHAYAb-
Hbiit ripoekT BII. MUcXOAHBIMHU JAHHBIMM MOTYT ObITh COBOKYMHOCTB 10~
KYMEHTOB TIOJIb30BaTeNs (CM. pUc. 2.5) Npu KJIaCCUYECKOM TIOAX01e WIH
ANTOPUTMBI IPHIIOXEHUM (aITOPUTMBI OU3HeCa) MpH COBPEeMEHHOM IO~
xone. Pe3ynbTaToM 3TOr0 3Tana sIBASIETCS BHICOKOYPOBHEBOE MpENCTaB-
nenue (B Buge cucteMbl Tabnuu BJI) nmuadpopMaimoHHpiXx TpeGoBaHMit
nosib3oBateseil Ha OCHOBE Pa3NUYHBIX MoaxonoB. CHavana BeIGHpaeTcs
Mozenb B, 3arem ¢ momotieio 0]l cozmaercs crpykrypa B/, koTopas
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Anamms Tpebosannii

ITocranoBKa 3ajauH (OrpaHdeHuUs):
OBIcTpoNieiicTBHE; 06beM NaMATH; 3aIIMTa
JaHHBIX; HAJAEXHOCTBHY BOCCTAHOBJICHHE;
ORHO-, MHOTOIIOJIB30BATEIbCKUU PEXHM;
LEeHTpan30BaHHas/pacnpesencinas B/l

O6cneno- (Tpamunu-
BaHHE OHHBIN An"anuz
UTOKYMEHTO-] ajro-
obopora PHUTMOB|
= » 1 ¢ ]
CocrapieHue

TEXHHUYIECKOTO 3a0aHHusA

Kosuenryamsnas BJ[
OnHOMoMb30-
BaTeNbCKUA

MHorormnonb3o-
BaTeIbCKUI

MMopcxema,
cxema

Buwibop M, CYB[

Hopmanuaanus

Jlormueckas Mopems Y

Pacnpenenennas
EHTPATN30-
gxﬂa;{ A3HOBUAHOCTE
parMeHTaluu
OKATH3aLUA

[Hopmanu3auus

{TTesI0CTHOCTE H BOCCTRHOBMEHHE|
—

7
| @usmgeckas B }
4

Peamu3anuna CobeTBeHHO Bl

[Mrrepdeiic nom3oatens|
v

[[Anropry mpuoxenus |

Puc. 2.6. Dranni NpoexTUpoBanua onepamoHusix bl
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3aTeM 3aMONHIETCS JAaHHBIMU ¢ TIoMolublo KoMaHa AM]I, cucreM MeHio,
aKpaHHbIX (popM MM B pexume nipocmorpa Tabnun bBII. 3aeck xe obec-
MEeUMUBAETCs 3aLIUTA U LIEJIOCTHOCTh (B TOM YHCje — CChUIOYHasA) AaH-
HbIx ¢ nomolipio CYBJI wiu nyreM NMOCTPOCHUS TPUITEPOB.

B npouecce aozuyecko2o npoexkmupoeanus BbICOKOYPOBHEBOE MpeEf-
CTaBlieHME NAHHBIX Mpeobpasyercs B cTpyKTypy ucnonasdyemoit CYB/.
OcHOBHO LENIbIO 3TaMa SABJISETCS YCTPaHEHHE N30BITOYHOCTH JAHHBIX C
UCTIONb30BaHUEM CNELMANbHBIX TIPaBUN — HopMmanusauuu (puc. 2.6).
TTp1 5TOM MUHMMU3IMPYETCS MOBTOPEHUE TAHHBIX U BO3MOXHBIE CTPYK-
TypHble u3MeHenust BJI npu npoueaypax ooGHOBIEHUS. DTO NOCTUTAETCS
pasneseHMeM (IeKOMMO3ULKEi) OAHOIM TaGnulpl Ha OBE Win Gonee ¢
mocaenyIoUuIMM UCIOJIb30BaHUEM TIPM 3ampocax ONnepaldy HaBUTALWU.
3aMeTM, YTO HABUTAaLMOHHLII MOUCK CHIXaeT ObicTponeiicTere b1, . e.
VBEJIMUMBAET BpeMsi OTKITMKA Ha 3arpoc. [TonyyeHHast joruueckasi CTpyK-
typa BJ] MoXeT ObITh OLIEHEHA KOJMYECTBEHHO C TMOMOUIBIO pa3iMUHbIX
XapaKTepUCTHK (YUCNO OOpallleHUi K IOTHYECKUM 3aMucaM, oObeM IaH-
HbIX B KAXAOM NpUWIOXEeHUH, oOnit 06beM naHHbiX). Ha ocHoBe 3THX
OLIEHOK JIOTHYeCcKasi CTPYKTYpa MOXET ObITh YCOBEPLUIEHCTBOBAHA C lie-
JIbIO AOCTHXEHMs] Oonbiuel 3¢(pPeKTUBHOCTH.

CrieliManibHOro pacCMOTPEHUS 3aCYyXUBAET MPOLEeAypa yrpaBieHUst
BJI. Ona Haubosee NpocTa B OAHOMNMONb30OBATENBCKOM pexxuMe. B MHoro-
110J1b30BaTE/ILCKOM PeXHUMe U B pacnipeneneHHbix B]I nipotieaypa cunbHO
ycaoxusiercs. TIpH o1HOBpeMEHHOM JOCTYNE HeCKOJIBKUX TMONb30BaTe-
neil 6e3 NPUHATUSA CNeUATBHBIX MEP BO3MOXHO HapylleHHUe 11eJIOCTHO-
cTi. JIns ycTpaHeHHs 3TOro SBJEHHST HCTIOIB3YIOT CUCTEMY TPaH3aKLUIi
U pexum OJIOKMPOBKU Tabnuil UM oTAeNbHbIX 3anmuceil. OcoGeHHOCTH
GAOKHPOBAHUSI U BapUaHTHI DJIOKMPOBKH jgajiee OYAyT pacCMOTPEHBI OT-
JENbHO.

Ha srane qusuneckozo npoexmuposarus peiialoTcsi BONIPOCHI, CBSI-
3aHHbIE C TMPOU3BOAMTENIBHOCTHIO CHCTEMbI, OTMPEENSIIOTCS CTPYKTYpbI
XpaHeHUs! AaHHBIX U METOIbl HOCTYNA.

BsaumopeiicTBiie MeXxmy 3TarnaMM NMPOCKTHPOBAHMUA M CIIOBAPHOM
CHCTEMOIi HeOOXOAMMO pacCMAaTpHBaTh OTAENbHO. IIpoueaypbl Mpoek-
TUPOBAHUSI MOTYT MCIOJIb30BaTbC HE3aBMCUMO B CJIyvyae OTCYTCTBUSA
C/IoBapHOU cructeMbl. Cama CioBapHas CHCTEMa MOXET PacCMaTPHUBaATh-
Csl KaK 3/IeMEeHT aBTOMATU3alUH NPOEeKTUPOBAHMUS.

Cpencrsa NpoeKTUPOBAHUA W OLEHOUYHBIE KPUTEPHH HCIONB3YIOTCS
Ha Bcex CTaausix pa3paborku. B HacTosmniee Bpemsi HeomnpeaeaeHHOCTh
MpH BbIOOPE KPUTEPUEB SIBIETCS Hauboee CAabbIM MECTOM B IIPOEKTH -
posanuu bJI. 3T0 CBA3aHO C TPYAHOCTHIO OMMCAHHUA U MAEHTHOHUKAIIMH
OOJIBLLOrO YUCHA ANBTEPHATHUBHBIX PeleHMIA.
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B TO Xe BpeMst CyLIECTBYET MHOTO KPUTEPUEB ONTHMAIBHOCTH, SIB-
JALIMXCH HEU3MEPUMBIMU CBOMCTBAMM, TPYAHO BHIPA3UMbBIMHU B KOJIN-
YECTBEHHOM MPEACTABNEHUN UAU B BUE UeNeBOH BYHKUMU.

K xayecTBeHHBIM KPUTEPUSIM MOTYT OTHOCUTBCSI THOKOCTD, afanTHuB-
HOCTb, JOCTYMHOCTb Uil HOBBIX MOJIb30BATENICiH, COBMECTUMOCTD C APY-
TMMM CUCTEMAMHM, BO3MOXHOCTb KOHBEPTUPOBAaHUSA B APYIYIO BbIUYMUCIIH-
TEJIbHYIO Cpely, BOSMOXHOCTb BOCCTAHOBJICHUSI JAHHBIX, BO3MOXHOCTb
pacripeieieHUs U pacliupeHUs.

Ipouiie o6CTOUT AENO MU paboTe ¢ KONMYECTBEHHBIMU KPUTEPUSIMM, K
KOTOPBIM OTHOCATCA BPEMSI OTBETA HA 3a1poC, CTOMMOCTb MOAW(UKALIUH,
CTOMMOCTB IaMATHU, BpEMs Ha CO3JaHUE, CTOUMOCTbL Ha pEeOpraHU3aLHUIO.
3aTpymHeHHE MOXET BbI3biBaTh MTPOTHBOPEYUE KPUTEPUEB JPYT APYTY.

IIpouecc npoeKTUPOBaHMS SABASETCS IUTENBHBIM U TPYJOEMKUM W
OOBIYHO MPOAOIIKAETCH HECKONIBKO MECSILEB.

2.4. METOA0N1IOMUS1 UCNONb30BAHUS
BA3 AAHHbIX

B ucrnons3yiorcst 00bIYHO HE CAMOCTOATENIBHO, a SIBJISIIOTCS KOMIIO-
HEHTOH pa3Nu4YHbIX HHPOPMAILMOHHBIX CUCTeM: GAHKOB JAHHBIX, WH-
$HOPMALIMOHHO-TIOUCKOBBIX ¥ DKCTEPTHBIX CUCTEM, CHCTEM ABTOMATH3U -
POBAaHHOTO MPOEKTUPOBAHMS, aBTOMAaTU3UPOBAHHbBIX pabouux MecT, aB-
TOMATU3HPOBAHHBIX CHCTEM YINpaBieHHs.

B BII uMeercsi TPU ypOBHS NMpencTaBieHUs OaHHbIX (cM. puc. 2.6):
KOHLIeNTyaJibHas, Jioruueckas U ¢pusnuyeckas 6a3bl gaHHbIX. B mpoueny-
pe MCITONIb30BAaHMSI Yallle BCErO UMEIOT /IO C JIOTUYECKOH U 3HAYMTEIb-
HO peXe ¢ KOHUEeNTyaibHOM ¥ QU3NYeCKOH MOoIesIMH.

CrnoBapb HaHHLIX MpeacTaBaseT coGoi Kak Obl BHyTpeHHIOW BJI,
collepXKalyio LEHTPAUIM30BaHHbIE CBEEHUS] O BCEX THUMAaX JAHHBIX, MX
UMEHa, CTPYKTYpY, a Takke uHdbopManmio od ux ucnosbzoBanuu. [Ipe-
MMYUIECTBO CJIOBApst JAHHBIX — B 3()(eKTUBHOM HAKOMIEHUM U YNpas-
JIeHUU HHPOPMALIMOHHBIMH pecypcamMu fpeaMeTHoi obnactu. Ero npu-
MEHEHHUE TO3BOJIIET YMEHbUIMTbh U30BITOYHOCTh U MPOTUBOPEYUBOCTH
JAHHBIX TIPH UX BBOJE, OCYLIECTBUTh NPOCToe U 3 deKTHBHOE yripaBie-
HHE MPH UX MOAMdUKALMU, YIIPOCTUTH MpoLeaypy npoekTupoBaHus bl
3a cYeT LieHTPan13aru YIpaBleHUS TaHHBIMHU, YCTAHOBUTH CBSI3H C JpY-
TMMU mions3oBarenssMu. TakuM o6Gpa3soM, CNoBapb JaHHBIX CONEPXKUT
00061IeHHOE NpeACTaBReHHE BCEX TPEX YPOBHEH: KOHUEMTyalbHOIO,
JIOTUYECKOro U (pU3N4ECKOro.

B noruveckoM npeacTaBAeHUM MPUMEHSIOTCS CeAyIoLHe BUAbl MO-
Jefieil JaHHBIX: UepapXU4YeCKUe, CETeBbIE, PENSILIMOHHbIE, 00BEKTHO-0PU-
€HTHPOBaHHbIE (00bEKTHO-PENSLIHOHHBIE).
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Hepapxuueckas modeas CIYXUT Pa3sHOBUAHOCTHIO CETEBOM, SABISAIO-
1IeHiCS COBOKYIHOCTBIO IEPEBbEB (JIECOM).

Cemesas modenb JOMYCKAET TONBKO OMHAPHbBIC CBSI3U «MHOTHE K Ofl-
HOMY» ¥ MCMOJIb3YET /ISl ONTUCAHUSI MOJIENTb OPUEHTUPOBAHHBIX rpadoB.

Pensyuonnas Modeas NCNIONB3YET NMpeACTaBIeHUE JAHHBIX B BUe Ta0-
JuL (pessiiimii, cBs3eit). B ee 0CHOBE JIEXKUT MAaTeMaTHYeCKOe MOHSITUE
TEOPETUKO-MHOXECTBEHHOIO OTHOUIEHUs!: OHa GasupyeTcs Ha Pessiu-
OHHOI1 ayire6pe U TEOpUU OTHOLUICHHMIA.

B o6sexmuo-opuenmuposanioi modeau PICHOHbSy}OTCﬂ TIOHATHUSA KJlac-
ca, obbpekTa, Meroja.

B npouecce ucnonn3zosanust BII umeroTcst omepauuu oOHOBIEHUS
(3anuchb, ynaneHue, MoTU(pUKaLKsl JaHHBIX) U 3aPOC-OTBET (YTEHHUE).

B obiem ciy4yae npouecc 3anpoca cocTouT u3 psaa aranos (M1—U3
Ha puc. 2.5). ITonb3oBaTens Jo/oKeH 3HaTh cTpykrypy BJI wnu obparuth-
ca Kk ABJL.

Ha stane U1 nmonb3osarens Jo/HKeH BbhIICHUTH, KaKue GOpPMBI 1I0KY-
MEHTOB €MY HYXHbl, DTO MOLYT OBITH HE TOJILKO JIOTMYECKHUE MOIENU
MONBb30BaTe/sl, HO U pa3iMyHble UX MOaH(UKALIMK NIPU pa3HbIX covyeTa-
Husx noneii. [Tockonsky noruvyeckue (a Tem 6Gonee MoagupULIMPOBaHHbBIE
JIOFMYECKHE) MOJIENIN MOTYT OTJINYATHCS! OT Jiornyeckoit mofenu BJI, cie-
JOYeT OMNpeNesiuTh, Kakue coYeTaHUs TMoJieil HeoGXOAMMBL ISl BhIBOIU-
MBIX MAlIMHHBIX JOKYMEHTOB.

BTH coYeTaHUsl 0Opa3YIOTCS C TIOMOLIbIO BJIEMEHTAPHBIX MpaBu (3Tar
N2), usyyaeMbix peNsiLiMOHHON anreGpoit U pesuMOHHBIM HCYUCIIEHU-
eM. [anee npaBuaa cieayeT TpaHchHOPMUPOBATH B COOTBETCTBYIOLIWE
BapuaHThl o6pawiedHus K CYDB/l yepes ee unrtepdeiic. D10 Moryr 6HITh
MEHI0, 3KpaHHbIe QOPMBI, I3bIK MporpaMMupoBaHus (Hanpumep, SQL),
3ampoc Mo NpuMepy, pexuM npocmorpa tabnun B. Pesynbrar Moxer
OBITb MpPEACTABJIEH B BUIE TAOJNMI[ MJIM OTYETOB.

ITpu skcrinyartauuu BJI ucnonb3yloT 1 ase crienuduyeckue onepa-
LIMY; HABUTALIMIO U CrielUPUKALIMIO.

Inst pabotel ¢ B]I ucrnionbayercst crielyaibHBIl 06001LEHHbBI UHCT-
pymeHTapuit B Buae CYBJI, npenHa3HayeHHbI W1 yripasieHus Bl u
obecneyeHus1 UHTep(deiica nonb3oparens. CylecTBYeT 1Ba OCHOBHBIX
HanpapiieHus1 peanusauuu CYBJI: nporpaMMHoe M anmapaTHoe.

Ilpoepammuasn peasuszayus (B mansHeiiem CYBJl) npencrapnser
coboif HaGop mMporpaMMHBIX MOAyJieil, paGoTaeT Moa YIpaBiieHUeM
koHkpeTHO# OC M BrImosHsSeT caeayompe GyHKUMU: ONUCAHUe NaH-
HBIX Ha KOHIENTYanbHOM W JIOTUYECKOM YPOBHSIX; 3arpy3Ky HaHHBIX;
XpaHeHHUe JaHHBIX; [TOUCK M OTBET Ha 3arpoc (TPaH3aKIlUI0); BHece-
HHE U3MEeHEeHHI; o6ecreyeHHe Ge30MaCHOCTH U LIETOCTHOCTH TIpeno-
CTaBJIEHUE MOJb30BATEINIO A3BIKOBbIX CPENCTB: SI3bIKa OMUCAHUS JaH-
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Hbix (AO), si3pika MaHUMyJAUpoBaHUs AaHHBIMK (AM]I), s3bika 3a-
NpPOCOB.

Annapamunas peaausayus NpeaycMaTpUBaeT MCMONBL30BAHHUE M TaK
Ha3biBaeMbIX MalllvH 06a3 JanHbIX. X NosiBIeHHE BBI3BAHO BO3POCIIMMHU
obbeMamu MHGOPMALMK U TpeOOBAaHUAMHK K CKOPOCTH AOCTYIA.

Takum 006pa3oM, B COOTBETCTBUMK C puc. 2.4, 2.5, TeopeTnyecKne BOTI-
POCHI MOXHO CKOMIIOHOBATh B [IB€ Ipynnbl (CM. puc. 2.6).

1. O6uras teopus 6a3 gaHHbIX. Clofa OTHOCATCH BOTIPOCHL, HE 3aBU-
CALHAE OT MOJACNEN TaAaHHBIX:

a) MaTeMaTH4eCKHii anmapar 6a3 JaHHbIX (CM. T, 3);

6) onucanue ctpykTypbl BJI, B ToM uymciie pasnuudbix M]I ¢ ux cpas-
HUTENBHBIMU XapaKTePUCTUKAMHU, BbiGop M, cTpykTypHbIe rnpeobpaszo-
panust BJI.

2. Teopus pensiunoHHbix B (cM. tn. 4). Insg Hux Hanbosee npoaBy-
HyTa npukKnagHas Marematuueckasi teopusi bJl. OHa pximoyaer Tpu pak-
TUYECKH aBTOHOMHbIE pasnena (puc. 2.6):

a) opraHmM3auMio cTpykryp tabmuu Bl (npexne Bcero — HOpMUpPO-
BaHUeE), KX 3aM0oJIHEHHE U OOecrieyeHUe COCTABSIOMMX LEJOCTHOCTH —
npu npoekruposaHuu BJI;

0) obecrieyeHue LENOCTHOCTH AAHHBIX U UX BOCCTAHOBJIEHUE 3a CYET
COOTBETCTBYIOLMX XapakrepucTuk CYDBJI — B npouecce paGorst CYB]I;

B) OpPraHMU3alMIO 3aMpoOCOB U OOHOBJIEHUS] JAHHbBIX — NPH IKCIUTya-
tauuu BJI.

B nanpueiiiieM u3noxenuu matepuana OyleM pyKOBOIACTBOBATbCS
puc. 2.6.

2.5. METOA0J1IOTUA ®YHKUMOHUPOBAHUA
BA3 JAHHbIX

Peup noitmeT npexnae Bcero o GyHKLUHUOHUPOBAHUM OMEPALIMOHHBIX
BbJ1 B pamkax CYB/I.

HeszaBucrmMo ot kitacca BJI 3mech pUXOAUTCS peliaTh MpooieMsel, K
KOTOPBIM OTHOCSITCSI oOecreyeHne OLHO- M MHOTOMOJIb30BATEIbCKOTO
PYHKLIMOHUPOBAHMS, 3alLUTA JAHHBIX, 0O0ECMeyeH e 11eTOCTHOCTH, BOC-
CTaHOBJIEHUE JAHHBIX ocne cGosa B B/I.

B yenmpanuzoeannvix odnononvzoeamensckux BJl dyHkumounuposa-
HUe obecrieynMBaeTcsi TaK Ha3bIBAEMbIMM TPAH3aKLUSIMU, B PE3YNIbTaTe
BBIMOMHEHUs1 KOTOPBIX AaHHble B B/l nu6o obHoBnsawoTes (ukcatus),
b0 ocrarorcs npexHumu (otkar). [na omepaumonnsix BIl (CYBI)
XapaKTepHbI TaK Ha3biBa€Mble KOPOTKHE TPaH3aKLUUHU C JIUTEIbHOCTBIO
B MHMKpPO- M MHJ/UIMCEKYHIBI, XpaHWIMILA JaHHBIX JOJKXHBI padoraTh
NpYU JUIMTENAbHBIX (4achl) TpaHsakuusix. B ciyuae muozonoavzoeamensc-
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K020 pedxcuma NONOJTHUTENIBHO BO3HUKAET HEOOXOAMMOCTb OAHOBPEMEH-
HOro AOCTYIa HECKOJNIbKUX MONb30BaTENEN K OAHUM M TE€M Xe JaHHBIM,
YTO Yaule BCero JOCTUraeTcss GJOKHUPOBKOI JaHHBIX.

3aiuTa JaHHBIX OT HECAHKUMOHMPOBAHHOTO JOCTYIA OCYLIeCTBIs-
erca nubo 3anperom gocryna (napojb), Judo paspelileHHMEM Ha JOCTYI,
4YTO OCOBEHHO JIEFKO 0BECMeYnUTh C MOMOLIBIO A3bIKA MPOrpaMMHUpOBa-
Husa SQL. OGecnieyeHHUe LIENIOCTHOCTU OMPENENSIeTCs CIeLUanbHbIMU
nporpamMMaMu, MoJlyYMBUIMMU Ha3BaHue mpuzzepsl. OHM peau3yloT pas-
JNIMYHOTO poaa orpaHuueHus. Hanpumep, mwis nonst Ton nmporpamMma or-
paHHYMBAET 3aJaHME TOJBKO 3HAYEHUU «MYX» M «KeH». JIpyrue 3Haye-
HHs 6a30i JaHHBIX HE BOCIIPUHUMAIOTCSI.

Boccranosnenne naHHbIX nociae cbos bl onpenensiercst xapakrepom
c6os. ITpu xparkospeMeHHbIX c60s1X B/l BoccTaHaBiMBaeTcs caMa: UCIOJb-
3y10TCcs JaHHbie B B KOHTPOJIBHBIX TOUKAX M HEBBIMOJHEHHbIE TPAH3aK-
und. [Ipu purtenbHBIX cOosix BoccraHoBeHHEe BJI BO3MOXHO JHuUIL Ha
OCHOBE CO3/IaBAEMON U MEPUOINYECKN OOHOBIIIEMOI pe3epBHOH KOTIMU Oa3bl.

B pacnpedenennbix odnopaneoevix Bl B pelleHVH TepeYUCTEHHBIX
npoGJieM BO3HMUKAIOT HOMOJIHUTENbHBIE CIOXKHOCTH. MOryT GbITh UCTOJb-
30BaHbl pacrnpeiesieHHble TPaH3aKUUM. YCIIOXHSAETCS W Mpoueaypa of-
HOBpPEMEHHOIO HOCTyMNa, iisi obecnedeHUss KOTopoi cHOpMHUpPOBaHbBL
JOMOJIHUTENbHblE MeTOAB. MX CyTh — Ta WM MHas CXeMa HeHTpaiu3a-
MU yrpaBiaeHus 6as3oit manHbIX. Ocobylo 3HAYMMOCTB NMPUOGPETAIOT
BOMPOCHl NyOMUPOBAHUST TaAHHBIX.

HoBble TPpYyIHOCTH BO3HHKAIOT MMPU WHTETPUPOBAHUH B HEOIHOPOA-
Hylo pacnipeneneHHyio bl paHee NMOCTPOEHHBIX, JeHCTBYIOLINX JIOKAJb-
HbIX 6a3 JaHHBIX C Pa3sHbIMU MOJENSIMHU JaHHBbIX.

PeuueHue Ha3BaHHBIX MPOGAEM HECKONBKO YIPOLIAETCS IPU UCIIONb-
30BaHUM B pacnpeaeneHHbix Bl pexuma KnMeHT—cepsep.

Bonee rnmoapo6Ho ceeneHnst o dynkunoHuposanuu bJI npuseneHs! B
. 4 u 5.

2.6. METOZQONOIrNA NPOEKTUPOBAHUA
XPAHUNNMLL OAHHBIX

TlepeiinemM K METOIONOTUYECKOM CTOPOHE XPAHUAKLY NAHHBIX. 31eCh
MO-MNpPEeXHEMY MOXHO BbIIEIUTH MpPOLENypYy co3gaHusi (MPOEeKTUPOBa-
HHUS) M ucrionb3opanus X]I.

TIpouenypa ucnonb3oBanua X Malno OTIMYAETCS OT AHAJIOTUYHOM
npouenypst B bJl, nosromy ee mogpobHo paccMarpuBaTh He OyaeM, a
OTMETUM OfIHY 0COOEHHOCTh. B cully BbICOKMX TpeOOBaHWiI K ObICTpO-
peiicruo X crieayer ocoboe BHUMaHHe OOpaTHTb HA ONTHMM3ALIMIO
3aMpoCoB.
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IIpu cozganun X BHIMOJHSIOTCA CNeAyiolne padoThl.

1. ®opmupyercsi cocTaB UTOrOBOM MHGOPMALIMK C NPENENbHO I0MY-
CTUMBIM BPEMEHEM OTKJIMKA U MpefeibHbIM CPOKOM XPaHEHUS JeTallb-
HOM MH$pOpMaLKU.

2. Onpepensiercs npeanonaraempiii Habop 3apPoOCcCOB HA OCHOBE J€-
TanbHBIX JAaHHBIX. [IpK 3TOM clieayeT HAKRTH KOMIIPOMUCC MEXTY CO3HA~
HUEM HUTOTOBOI CTATUCTHYECKOH MHEOOPMALIMK M €€ BbIYUCIEHUSAMU Ha
OCHOBE JICTaJIbHbIX JaHHBIX,

3. BoiGupaercst criocob xpaHeHMs] JaHHBIX «BpeMsi» B TAGIMLAX.

4. OcyuiectBasercs: BbiGop CYBJI, KoTopblil JOJIKEH yyecTb U MNO-
tpebHocTH cucteMbl OLTP. Han6osnee nogxonsuieit spnsiercst OOCYB/1
€ UCMOJIb30BaHUEeM MHOTOMepHOi Moaenu naHHbix MOLAP. Onpenens-
IOTCS Pa3MEPHOCTH MOJIENN AAHHBIX,

B To XXe BpeMst MOXHO HCIonb30BaTh H pensgunonHyo CYBJ ¢ npu-
MeHeHnueM pasHospuaHocTu ROLAP. Cneayer sbiOpath cxeMy («3Be3ga»
HITU «CHEXHHKa»). Torma noyje3Ho nocTpouTh Tabnuuy $HakTos 1 COMpo-
BOXIAIONIME €€ CNpaBovyHble TAOIUIBI C MUHMUMAabHBIM WU3MEHEHHUEM
KJoveit B HUX. [TpU UCTIONB30BAHUM CXEMbI «3B€3[1a» ClEAYET MPOBECTH
JEHOPMAJTU3ALIHIO.

5. OnpepenstioTcst NOTPeOHOCTH B AOTMONHUTEIBHBIX JaHHBIX, OTCYT-
cteyouux B OLTP, u yiansiiorcsl HEHYXHBbIe, JIMLIHUE CTOJNIOLBI B e-
TaJIbHbIX JAHHBIX.

KoHTponbHbie Bonpocs!

1. Hazosure TpeboBanus, npeabsisaseMble K onepauHoHHbIM B/l; K xpanunuuwam
JaHHBIX.
2. Yro Takoe HE3aBUCUMOCTD, 6€30MACHOCTD, LEAOCTHOCTD, 33LUUTA AAHHbIX?
3. Kak obecneyusalorcs UETOCTHOCTb U HE3aBUCHMOCTb JAAHHbIX?
4. Yro Takoe «moaens aaHHsix» (M/1)? Hasosure suget M.
5. Yto Takoe KoHuenuus? Metoaoaorusn?
6. PacckaxuTe UCTOPUIO PAIBUTHSL TEXHONOIUU 0a3 JAHHBIX.
7. Hazosure Bapuantet CYB/.
8. Maiite cxeMaTHYecKOe NPEACTABAECHUE KJIACCUYECKOTO M COBPEMEHHOIO MOAXO-
0B K noctpoennio BJ.
9. OndiunTe 31amnsl MPOEKTHPOBAHUA UCHTPANHIOBAHHOM, TPAHIAKUMOHHONW 6a3nl
JAHHBIX, XPAHWIKILA AAHHBIX.
10. YT0 TaKoe «XpaHHUIHILE JAHHBIX»?
11. Kakosnl crieundrueckue tpebosanus k X/1?
12. Onuurte MeToaonoruio npoextuposanus X/.
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FnaBa 3
O6wan Teopus 6a3 faHHbIX

C MOMeHTa NosBneHna NoHATUA «Ga3a AaHHbIX» BO3HUKNA HEOOX0OUMOCTb
B TEOPETUYECKO MaTEMATUYECKON NOpAEPXKKe NPOLIeCCOoB B HeW. MocTeneH-
HO BLISBUNUCH TPY OTHOCUTESILHO CaMOCTOATeNbHbIE 4acTu Teopuu 6a3 paH-
Hbix: 1) nocTpoerue 6a3 aaHHbIX; 2) UCNONb3ORaHUE 633 A3HHLIX; 3) DYHKUMO-
HUpoBaHue 6a3 JaHHbIX. OHK BLICTPONTNCH B OTHGCUTENBHO CTPOMHYIO CHUCTE-
MY No3aHee B8 paMkax pensumoHHbix B,

B HacTosALwee BpeMa nNpyn NPOeKTUPOBAHUA CTPYKTYP AAHHBIX MPUMEHSIOT
TPY OCHOBHbIX NOAX0AA.

1. C6op uHdopmaumn B pamkax oaHoM Tabnnupt u nocneayioilas ee ne-
KOMMNO3ULIMS.

2. icnonb3osanue CASE-texHonoruv [2].

3. CtpykTyprpoBaHue uidopmaumm B NPOLLECCE NPoseaeHns CUCTEMHOro
aHanvM3a Ha oCHOBE COBOKYNHOCTM NPAaBMN ¥ PEKOMEHOALMNA.

MNepBoHa4YanLHO Ha PoNbL Teopun 633 AaHHbLIX HE3aBUCUMO OT UCMONbL3Ye-
MO MOAEeNM AaHHbLIX NpeTedaosana CASE-TexHonorus. Moaxe BoIICHUNOCH, 4TO
CASE-TexHONorua oxsarteiBaeT Nyllb Npoueaypy noctpoenusa 64, na v ro He
NONHOCTbLIO.

tlinpokoe pacnpocTpaHeHue penaunorHsix B npveeno k Heobxoau-
mocTh pobasneHuns 8 CASE-TeXHONOrMI0 NpoueaypsLl HOPManu3auuu, Sensi-
IOLWEeNCs YacTbld Teopun penaumonHbix 6aa aaHHbIX, Ha ocHose ER-puar-
pamm. TMpouenypa HopMmanuaaumn belna hopmann3osaHa n peanns3oBaHa
Ha komnbioTepe (B puanorosoM BapuanTe) 8 psge CYB[ (Access, Oracle). Bme-
CTe ¢ TeMm, nocrtpoeHue ER-amnarpamm — npoueaypa cneumduyeckas.

BO3HMKAIOT CNOXHOCTU U C NpoUenypoi HopManuaauuu [2, 3).

B cBA3u ¢ 3TUM penaumnoHHbLie BJ1 Yallie NpoeKkTUpyIoT, NPUMEHSS NOoHATUe
«OTHOWEHUe»,

B 10 xe Bpema B CASE-TexHonorum sanoxeHbl BO3MOXHOCTM aBTOMATH3a-
UMY NpoLieaypbl NPOeKTMPoBaHns 6a3 JaHHbIX, 4TO 0c0B0 BaXHO NpY CO30aHUN
6a3 naHHbIX 60NbLIOH pa3mepHocTy (20 M6aiT U Bblwe).

3.1. MOAENN NPEACTABNEHUA OAHHbLIX

BJ1, xaK 3/eMeHT CUcTeMbl IPUHATHSA pelieHuit (Hanpumep, B ACY)
€CTb OTpaXeHHue npegMeTHOIt obracTi peasibHOro Mupa [9]: ee 06beKTHI,
OTHOMIEHHS] MeXIY HUMU U oTHouweHus B Bl HOJKHBI COOTBETCTBOBATH
apyr apyry. Komnerorep (u ACY B 4yacTHOCTH) OMEPHUPYET TOJMBKO
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(opManbHBIMU MOHATUSIMU (MOJENSIMU), COOTBETCTBYIOLUIMMU OOBEKTAM
U CBI3AM BHELUHEro Mupa. B Hacrosiuee BpeMsa UMeeTCs CBbILUE TPHU/I-
UATH MoJeneit NpecTaBleHUs! IAHHBIX, KOTOPbIE 10 MOCAEAHENO BpeMe-
HH He ObUIM CHCTEMATH3HMPOBAHBI.

WX MOXHO pasaenuTb Ha ABe IPYNIbL:

1) dopmanbHbie (MaTeMaTrH4yecKkue, cKopee TeOpeTUUYECKUE), mnpes-
nonaraoiuue paspaborky b/l o0si3aTenbHO ¢ yyacTHeM YesIOBEKa;

2) mareMaTHYeCcKHE MPEACTABICHUS, pACCYMTAHHbBIE HA AaBTOMATH3a-
LKIO Mpolecca NpoeKTUpoBaHus b/l («KOMNBIOTEPHOE MPEACTABIEHUEY ).

Bropasi rppynna paccmorpena B naparp. 3.2, a nepByio o6CyauMm 3ech.

Cpa3y orMeTHM pasHully ABYX MOHATHU [9]: «MogeNb NAHHBIX» —
CpEICTBO MOAENMpOBaHuUs; «Moaehb bJl» — pesynbrar paspaborku B/l
Monens (npeacrasneHue) B[ — MHOXECTBO KOHKPETHBIX OTPAHHYEHUN
Ha 00BEeKTaMU U ONepalusiMU ¢ HUMU.

Mogens gaHHBIX (TOYHEe — MOIENb MPeICTaBIeHUsT TaHHBIX) €CTh
MHOXECTBO 3JIEMEHTOB (0OBEKTOB, TUIMOB JAHHLIX) U CBA3EM (OTHOLIE-
HU) MeXIy HUMHU, OrpaHWYeHUIl (Harnpumep, UeOCTHOCTH, CUHXPOHU-
3allM MHOTOI10JIb30BaTEJIbCKOTO NOCTYMA, ABTOPU3aLMU) onepauurii Haa
TUMAMHU JaHHBIX U OTHOUIEHUSIMH.

MHOXeCcTBO JONMYCTUMbBIX TUMOB JaHHBIX U UX OTHOLLEHHI1 0Gpa3yioT
CTPYKTYPY AaHHBIX. B MOAe/M AaHHBIX, CIeJOBATE/bHO, BLIACASIETCS TPU
KOMIOHEHTbI: CTPYKTYpa HAaHHbBIX; OrpaHUYEHUS, ONpeeNsioliue A0my-
ctuMoe coctosiiue BJl; MHOXecTBo onepanuii, NpUMeHsIEMbIX 1Jig MO-
UCKA U OOHOBJIEHUS TAHHBIX. DTU KOMIOHEHTbHI OTOOPAXAOTCH A3bIKO-
BHIMH U MPOTPAMMHBIMKM CPEICTBAMUW OINMMUCAHUS U MAHUMYJIMPOBAHUS
JAHHBIMMU. 4

OnucaHKe 4acTo MPOBOJISIT MOC/IEAORATENbHO: CTPYKTYpa, OrpaHuye-
Hus, onepauun. HayHeM ¢ ONMMUCaHHUST CTPYKTYP AaHHBIX.

Tlpoine Bcero cTpykTypy (OTHOIIEHME) MOXHO 3amaTh Tabauueil c
«1tockoii» (cM. Taba. 1.11) unu coxHoi (cM. Tabn. 1.12) cTpyKTypoii.
IIpu TakoM 3alaHUM XOPOLUO BUIHBI BJIEMEHTbI (CTONGOLbI, MOJIS), ORHA~
KO TUIOXO NTPOCMATPHUBAIOTCS OTHOLIEHHS, KOTOPbIE MOTYT OBITh YEThIpeX
tunos: 1:1, I:M, M:1, M:N.

bonee HarnaaHbIM (0COOEHHO IS TipeacTaBieHus Tuna 1:1) aBnsier-
cst peicTaBlieHUe B BUJE OpueHTHpoBaHHOoro rpada (puc. 3.1), Bocxo-
Jsliee K MaTeMAaTUKe, TEOPUM AaBTOMATMUYECKOTo yNpaBjieHHUs U TEOPUU
undopmauun. DnemeHTamu n (n npuHagiexut N) rpada ['(N, U) asns-
I0TCSI CTONOLIBI ([OMS), @ CBSI3U MEXIY HUMM OMpPeeNsoTcs AyraMu u (u
npuHamiexur U). Takomy rpady cooTBeTcTBYyeT MaTpHlia CMEXHOCTH
(ra6n. 3.1) wnu aynonpHbI rpad. PasHoBUAHOCTBIO rpadoB ABASIOTCS
npemnoxeHusie [I. MapTuHbiM oBan-auarpamMmst (puc. 3.2).
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4D

Puc. 3.1. OpueHTHpPOBaHHbIH Puc. 3.2. Opan-guarpamma:
rpag: [—5 — y3asl aMarpamMMsl
1—5 — y3aul rpada

Tabauya 3.1
Martpuuya cmexHocTu
1 2 3 4 5
1 0 0 1 { {
2 0 0 0 0 1
3 0 0 0 0 0
4 0 0 0 0 0
5 0 0 0 0 0

Teopus rpadoB HOCTATOYHO XOPOLIO Pa3BHUTA, OJHAKO MPIAMOE ee
NpHMEHEHHUE JUIS IPEACTABICHUS JaHHBIX BCTPeYaeT 3aTpPYIHEHUS, BbI3-
BaHHBIE CNEAYIOIUHMH OBCTOSITENbCTBAMMU!

e CBSI3U B MOJEJISIX MPEICTAaBNeHUs] TaHHBIX OTHOCHUTEIBHO TIPOCTHI
(cM. puc. 3.1), MaTpHLIBI CMEXHOCTH IMONY4AIOTCSI pa3speXeHHBIMU, 4YTO
CHUXAET LIEHHOCTb UX HCMONb30BaHUS;

e B rpadax OTpaxkaeTcsi 4allle BCero OAMH THUIT CBsI3U (Hampumep,
1:1): BBIXOOOM 31€Ch MOXET OBITh UCMOB30BAHUE OBA-JUArpPamMm;

e NpPM NMOCTAHOBKE 331a4yM NMPEACTABNCHHS (MOIEIMPOBAHUS) NaH-
HBIX, B OTJINYKE OT TEOPUM YIIPABJIICHUS U MATEMAaTUKU, B KOTOPBIX 1IU-
POKO HCMONB3YIOTCS HAYAJILHBIE MPEANONOXEHUS, BeTNK 00beM Hedop-
MaJIbHOM COCTaBIAIOILEH.
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st IpeofoNeHUst TPeThero 3aTpyaAHeHUsT ChOPMUPOBAIUCH MOAETH
npeicTaBieHns JaHHBIX «CyLHOCTh — cBA3b» (Entity — Relationship),
Ha3siBaeMble Taioke «ER-MopensMu (auarpammamu)» UK «MOAEASMHU
Yena». bazoBeiMU cTpyKTypamu B ER-Momenu aBAsIOTCSt «TUIBI CYL[HO-
CTEM» U «TUIBI CBSI3EH».

OTnuyune TUNA CBA3W OT TUMA CYIIHOCTU — B YCTAHOBJIEHMM 3aBU-
CUMOCTH CYLIECTBOBAHMS peaM3aliu OMHOrO THIA OT CYLIECTBOBAHHUS
peanusauuu apyroro. (Hanpumep, IMYHOCTbD — tin cywHocTH, TUN
COCTOMUT B EPAKE — HeT, NoCKONBLKY peain3aiins nocjae Hero Tuna
He CYLIECTBYET, €CJIM He CYUIECTBYET ABYX JIMYHOCTei. TUN CBSI3U MO-
XET paccMaTpUBAThCsl MO3ITOMY KaK arperat ABYX WM GoJjiee THUIOB
CYLLIHOCTE.)

BoloensioT Tpu THMA CBSI3U: CBA3b «OOUMH K omHomy» (1:1), cBase
«OAUH KO MHOTUM» (1:M), cBsi3b «MHOTHME KO MHOTUM» (M:N).

ITpuMepbl 3TUX CBA3eil MOTYT OBITh ClIEAYIOLIME:

1:1 M:1 M:N (M:M)

CTyHeHT <—> ajpec, CcTyeHT <<—> rpynmna, CcTyeHT <<—>> MpenoasaTeb.

Cnenyer OTMETUTh 0cOOeHHOCTH oToGpaxeHus: ER-monenu. Boine-
JSIIOT CJIEAYIOUINE TUTIBI CBA3CH:

e PeKypCUBHOE (MO «KOJblY») MHOXECTBO CBSI3¢ii, B KOTOPOM yuya-
CTBYIOT HECKOJIbKO CYIIHOCTEM;

e IBA MHOXECTBA CBSI3€H MEXIY OJHUMM U TEMH Xe ABYMSI MHOXeE-
CTBaMH CYUIHOCTEMH;

e MHOXECTBO n-apHbIX CBsi3ei, HanpUMep TepHAPHBIX (YeTbipe CBs-
3, «<UCXOISALIME OT OAHOM CYLUHOCTUY).

BoigeneHue 3TUX CBS3eil SBNSETCS KpailHe BaXHBIM, TAK KaK CBSI3U
1:M 1 M:N uMeroT BHYTPEHHIOIO HEOMpPeAeIEeHHOCTh, YTO CKa3bIBAETCS
npu onepauusax Monubukauuu. [Ins npeonosieHUs: HeonpeneneHHOCTH
Ha 3Tale peajnu3alum JOrHYeCKol Moesn TpedyeTcsi BBOAMTH U30BITOY-
HYI0 HHDOPMALIUIO.

OTMETHM, YTO CYU[HOCTh MPUMEPHO COOTBETCTBYET TAabJIMLE, a aTpH-
OyT — MO0 PENSLIMOHHOM 6a3bl JAHHBIX.

@OparMeHT KOHLIENTYaJIbHOI MOAENU MpeaMeTHOM obnacth «Yueb-
HBII Mpolecc» npencraBieH Ha puc. 3.3, a npUMep NMpeacTaBieHus ar-
pubyTOB IS KOHKPETHOrO 00beKTa moka3aH Ha puc. 3.4. Bouiensior
MHOTO3HaYHBIil aTpUOyT, aTpUOYT MHOXECTBA CBS3€il.

B o61em ciyyae atpuGyThl oToOpaxalorcst inbo Ha camoit ER-nuar-
pamMe (MpU HeOOJNbIIOM KOJMUYECTBE OOBEKTOB), TUOO B BUAE OTAE/b-
HBIX TIPHJIOKEHUI MO KaXIOMy OOBEKTY.
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I'pynma ITpemmer Kadenpa

HmetsB
COCTaBe

CocraB
ID 1
Xapakre-
PH30BaTh IIpenonaparens
M
Cryneur
1
M
Uayuenue
ID 1
Ompe-
IEJITh
M
YcneraeMocTb

Puc. 3.3. ER-nuarpamma npeaMeTHOM obnactu «YyeOHBIil mpouecc»

TIpu moctpoerHuu ER-Mopeneit B psne cnydaeB 1eaecooOpa3Ho Bbl-
JeNATh PSN OTPAHUYESHUIA:

e OrpaHMYEHUE LIEJIOCTHOCTH MPUMEHUTENBHO K aTpubyTam: (Hanpu-
Mep: N — CTyHOeHTHI, LiejIoe, MOJIOXUTENbHOe, YUCTO CTYAEHTOB — JUa-
ma3oH or 5 go 395);

e orpaHnyeHue E Mo cyliecTBoBaHUIO cylHocTel (puc. 3.3);

o ID-3aBucumocts (puc. 3.3): CyIUHOCTh HE MOXET ObITh HIEHTH(DHU-
HUPOBaHA B Psifie CNyyaeB MO 3HaYEHWSIM COOCTBEHHBIX aTPUOYTOB.

3nech NPAMOYrOJIbBHHKAMHU TTOKA3aHbl TUITBI CYIIIHOCTEH U aTPpUOYTHI,
poMbaMu — THUITBI CBA3EH.

ITokaxeM cBoiicTBa 3Tux Moaeneil Ha npumepe Bl «Y4ebHblit npo-
necc» B MHCTUTYTE (pHUC. 3.4). YKpynHeHHO (M B HECKOJNILKO IpPYroM
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M 1

Q) v 1 2 3 v

6) I'pynina
I\
Ml ¢ M
CryneHt [

M

6)| Tpynma IIpenmer Kadenpa
1 1 1A
A My M 1 My
CryneHt CryneHT Ipenosasarenns

X 1
M

M
VYcnepaeMocTh

Puc. 3.4. Mogenb B/l «YuebHblil npoueccs:
a — WICXOAHAas CTPYKTYPa; 6 — NPOMEXYTOUHAs CTPYKTYPa; ¢ — pe3yabrar

HayepTaHUM, YeM Ha puc. 3.3) OH MOXeT ObITh NpeACTaBIeH B BUAE
OTHOLUEHUH Tpex rpymnmn arpubytoB (puc. 3.4, a) co ceassmu M:N u
1:M. IlockonbKy rpynisl 1 © 3 — MHOXECTBa, CXeEMy MOXHO [peAcTa-
BUTh B BUae puc. 3.4, 6. 3BeCTHO, 4TO HU OJHA MOJENb NAHHBIX HE
MoXeT peanusosarb oTHoweHHst M:N. B cBsi3u ¢ 3TUM cxeMa cBA3ei
nocJjie npeo6pa3oBaHMss OKOHYATEJILHO BBITJISIMT, KaK NMOKa3aHO Ha PHUC.
34, e

3aMeTHM, YTO MepeYUCIeHHbIE METOABl OGIANAIOT CIEAYIOLUUMHU He-
JHOCTaTKaMu:

e CJ1ab0 OPMEHTUPOBAHBI Ha UCITOIb30BAHIE KOMIMBIOTEPOB B MPOEK-
tupoBanuu B
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e OMEPUPYIOT CO CTATUYECKUMM (HEM3MEHHBIMM) AAHHBIMM, TOTa
KaK B peajbHbIX CUCTeMax YMpapjieHUsT MCMONB3YIOTCS JUHAMMUYECKHE
JaHHbie (MOTOKU JNaHHBIX);

e OTPAXaloT MOTOKH JAaHHBIX HE CUCTEMHO.

HasBaunpie Henocratku ycrpaHeHbsl B CASE-texHomoruu [25].

3.2. CASE-TEXHOJN10Irng

Jnst pelieHUs 3a4a44 apToMaru3auuu ynpasineHus B ACY Bo3HHKIa
HE0OX0AMMOCTh B CUCTEMHOM ONMUCAHHW MpoUecca YNpaBleHUs, BKIIIO-
yag u npuHsATHE pelueHWit. OMHUM U3 NePBBIX MoAeNeil B 9TOM Harnpas-
JeHuu ObUIM Tak HasbiBaeMbie PoppectepoBckue momenu. IlosnHee no-
ABUIaCh MeTomonorusi aproMarusauuu (Structures Analysis Design
Technique) SADT, Ha ocHoBe kotopoit noctpoeHa CASE-texHonorus .

MonensHbiMH koMnioHeHTaMu CASE-texnosnoruu (puc. 3.5) siBasi-
1orcst coctapiswiuue ERD, DFD, STD. Ux MecTo B CHCTEMHOM Onuca-
HMH Mpoliecca yMpaBieHUA MOKa3aHo Ha puc. 3.6.

CASE-texHonorusa npeacraBiaser co0oi CUCTEMY METOJOB OMMCa-
HUSI, PACCYUTAHHYIO HA MCITONb30BAHUE KOMIBIOTEPOB TNpHU co3nanuu b]I.
Computer-Aided Software/System Engineering (CASE-texnonorus) —

DopMaTH30BAHHOE
ONHCAHYE Hunamuxa (Y9)
Ha JlanHbIe
A=? b=? - STD
Her CrpykTypa
laeuu¢mxaum npoueccﬂ ER-pua-
TpaMMa Cxema Tabauua
MEPEXoaoB | { IEPEXOROB
Crpyxrypuposannnii | | TaGawet | | depessa || Buayans- Yenal lBapxcpaI
€CTECTBEHHBIN A3BIK | |pemenmit| {peluenuit HEle IDFD
(npouecc B LeaOM) Y9) YY) A3KKA Horauusa
1 B
[ L | L
Flow- llna aMMa Hopaaua-| | Teiina-
dopMa Heccu-Inektnepa Hemapxo | |Capcona SADT
Crpykryp- Crpykryp- Crpykryp-
HBIA HbIX CHC- HBIM aHa-
a”HaIM3 TEMHBIA  JU3 N Tex-
¥ TIPOEKTH- aHANM3  HHMKA
pOBaHHE TIPOEKTH-
pPOBaHHUA

Puc. 3.5. Knaccudpuxauns CASE-meronos:

A — 3j1eMeHTOB MHOTO; B — onucauue anemeHToB; YY — yueSHbIli npouecc;

DFD — Data Flow Diagram; ERD — Entity Relationship Diagram;
STD — State Transaction Diagram
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Vipasmsaowmit

Tpotecc
STD
A e ;
A T
ITorox
Onemenr 1 ————————| Xpanwmme |————| Bnemenr 2
) HaHHBIX ;
I i |
DFD : Crnosaps ' ERD | Creunduxarms
(cTpykTypa) | maHHBIX . TmpoLecca
VrpapnseMplil Iponiecc (0GBEKT YIIpaBIEHUS)

Puc. 3.6. Onucanue npouecca 8 cucreme

COBOKYITHOCTb METOMOJOrUI aHaIM3a, MPOeKTUPOBAHUS, Pa3paboTKu U
CONPOBOXJAEHHS CAOXHBIX CHCTEM NMPOTPAMMHOTO OGecreyeHu s, Ho-
JepXaHHasi KOMIUIEKCOM B3aHMOCBS3aHHbBIX CpEeACTB aBTOMATHU3ALIMU,
CASE — MHCTpyMeHT JUIsl CUCTEMHbBIX aHANUTUKOB, pa3paboOTYMKOB U
MpOrpaMMHUCTOB.

CASE-TtexHonorus 6a3upyercsi Ha METOIOJIOTMU CUCTEMHOTO aHaIU-
3a. [Tox cucTeMHBIM aHAJIM30M MMOHUMAIOT HAYYHYIO TUCLIUIIIMHY, pa3-
pabarbIBaoIly0 001lMe MPUHIMIB HCCAEAOBAHWS CIOXHBIX O0OBEKTOB
Y MPOLIECCOB C YUYETOM X CHCTeMHOTro Xapakrepa. Ero ocHoBHas Liejib —
COCPENOTOYNTh BHUMAaHKE HA HAYATbHBIX 3Tanax pa3paboTKu.

B pamkax CASE-TexHOMOrMH CUCTEMHBIN aHAMU3 NpeAHA3HAYEH ISl
OTACNIEHUS TPOEKTHPOBaHUA OT MporpaMMHupoBaHusi. B paspaborke B
cootBeTcTBUM ¢ CASE-TexHOM0rHEeN BbIAEAAETCS MOCTPOEHUE apXUTEK-
TYPBL U €€ MOCIeAYIOLAsT PEAU3aLust, O3TOMY CUCTEMHBINH aHAIHU3 HA-
3bIBAIOT CTPYKTYPHBIM CHCTEMHBIM aHAJIN30M UJIH MPOCTO CTPYKTYPHBIM
aHaJIU30M.

BaxueifiuumMun (6a30BLIMHU) TIPUHIMITAMU SIBJISTIOTCS eieHne (IeKOM-
MO3ULMS) U MOCIelylolee uepapxuueckoe yriopsimoueHue. OHu A0Moj-
HAIOTCS CIeNYIOLMMU MPUHLHAMAMHU.

1. TIpuHumMn a6cTparipoBaHUsl OT HECYLIECTBEHHBIX Aetaneit (¢ ux
«YNPATHIBAHUEM») C KOHTPONEM HA TIPUCYTCTBUE JIMLIHUX BJIEMEHTOB.

2. Mpunuun dopmanu3aLmm.

3. MpuHUMUN KOHUENTYAJIbHOM OOLHOCTU (CTPYKTYPHBIH aHAIM3 —
CTPYKTYpHOE MpPOrpaMMHMpOBaHUE — CTPYKTypHOe TectupoBaHue). OT-
CIOia METONONOTUSA CTPYKTYPHOTO aHaliu3a — METON UCCAENOBAHUS OT
o011ero 0630pa yepe3 AeTanu3alliio K UepapXuueckKon CTPYKType CO Bce
OoNbIIUM YMCIIOM YPOBHEM.
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4. ITpMHUMN HENMPOTHBOPEYUBOCTH — OOOCHOBAHHE U COIIACOBAH-
HOCTb 3JIEMEHTOB.

5. IlpuHumn noruyeckoit ¥ GU3UUECKol HE3aBUCHMOCTH NAHHBIX.

6. TTpuHUM HeMOCpeACTBEHHOTO focTyNna (6e3 MporpaMMUpPOBaHHUS)
KOHEYHOTO I0JIb30BaTeJIs.

3Ta TEXHOJIOTUS IMONOXEHa B OCHOBY pealiM3alluM MPOrpaMMHBIX
CASE-cpencTs. '

®opmanbHbIM UHCTPYMEHTOM ONMYCAHUSA ABISETCS CUCTEMA TUATPAMM
(cM. puc. 3.5): ER-guarpamm (ERD), nuarpamm notokoB aauHbix (DFD),
JIUarpaMM MnepexoaoB COCTOSIHUIA (STD), crnieudukalusa npotecca, Ko-
TOpbie 00CYIUM OTAENBHO.

B onucaHuM npoleccos BO3MOXHBI ABa Ciy4as: CAOXHBbIE M Mpo-
cTele TMpouecchl. Bo BropoM cayuae paapaborky B/l ymobHee Bectu c
HCIOMb30BAHMEM MOHSITUSA «OTHOLIEHHE». PACCMOTPUM MTO3TOMY TOJIBKO
CJIOXKHBIE TIPOLIECCHI, YYUTBIBASL, UTO CASE-TexHoJIOTHS ISt HETO U pa3-
pabaTbiBajiach.

ER-nuarpammsi. Y3 puc. 3.6 BunHo, dakTuuecKku nepBoil pa3sHOBHI-
HocThbio MeTonoB cucteMbl CASE-moneneit ssunucs ER-Momenn Yena,
rnoapoGHO paccCMOTPEHHLIE B IMpeabiaylleM Tnaparpade. 3qech OTMETUM
JINLUB €€ PasHOBUAHOCTh — Moneb Bapkepa (puc. 3.7). B Heil yka3biBa-
€TCst UMSI CYIL[HOCTH, CTeTeHb MHOXECTBEHHOCTH (HanpumMep, 12M), 06s-
3aTe/IbHOCTh {———) WIH HEeOOSA3aTENBHOCTD (........... ) CBA3M.

DF-pnarpamma. JlnarpamMMbl IPUMEHSIOTCS IS OTOOpaXXeHHUs Mpo-
LEeCCOB BXOA—Bbixol. IlepBoHAYaIbHO HMCMOJB30BAIACh METOAONOINUA
SADT, o koropoii roBOpPUIOCH paHee, 3aTeM nepeunu Ha cxeMbl DFD.
IMpumMeHstloTCS ABE OCHOBHBIE pa3HOBUIHOCTH HOoTaumii: Mopaana—/le-
Mapko u ['eitna—Capcona. Paznuuus Mexay HUMHU HEeBEJIMKH U TIOTOMY
ucrnonb3yem HoTauuio Feiina—CapcoHa. B HOTaUMK KCTIONB3YIOTCS] CHM-
BOJIbi, CHaOXXeHHBIE UMEHAMH.

DFD ctpoutcs Ha OCHOBE AeKOMIO3ULIMHK U MOJEMbh BEPXHETO YPOB-
Hsl Ha3BIBAIOT KOHMeKcmHol duazpammoil. B 1060M KOHKPETHOM fpOeK-
T€ OHa ofHa. Takue MOJe/IN OMUCHIBAIOT OOBEKT YINPABJIEHHMS, a ISl OT-
paxxeHus1 ynpasasouieil yactu (YY) cucreMsl mpuMeHsiot [25] paciuu-

KpeaurHas xaproyxa
Ipunaznexars Homep cuera
Kmuenr < Jlvmur pexer
................................ Kou COpTHpOBKH
Bnanets M TMapoins

Puc. 3.7. Moaenn HoTauuu Bapkepa
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Cpena

(peTeRAeHTHI)
YBonmuBminecs
Ilperennentsl | PUPMa | Henpuuarse
> (komMnaHups)
y
Cpena

Puc. 3.8. KonrekcrHas auarpamMma npouecca npuema Ha paborty

peHMEe peaJlbHOr0 BPEMEHU: IMepPeyYUCIIEHHbIE YCIOBHbIE 0003HAYEHUS
PUCYIOTCSl MYHKTUPHBIMU JTUHUSIMU UAW TOYKaMU. OCHOBHBIMH THITAMH
YNPaBNSIOLUX NMOTOKOB aABisiioTcsl T-motok (Tpurrep), A-norok (npo-
LEeCC HempepbiBeH, NOKa MOTOK He BbiKIouuTcs), E/D-nmorox (aHamor
BBIKJIIOYATENS C ABYMSI KHOMKAMM «BKJIIOYEHO» U «BbIKIIIOYEHO»).

Unmoctpauuio npoBeneM Ha OCHOBE Ipoliecca NnpueMa Ha pabory,
OMMCAaHHOTO B mpumepe 2.2.

KoHrekcrHas nuarpamma IeitHa—CapcoHa npejcrasjieHa Ha puc. 3.8:
OHa MO3BOJISIET BUAETh BXOAHBIE U BBIXOIHBIE TOTOKU U BHEIIHUE CYLIIHO-
CTH (MICTOYHUKHU U/VJIM MPUEMHUKH JAHHBIX) «3aka3unk» u «[Ipoussoau-
Tenb». JleranusupoBaHHasl IMarpaMMa paccMaTpyMBaeMoro fpoiecca Mo-
XeT ObITh MpEeACTaB/ieHa B BUIE, MOKa3aHHOM Ha puc. 3.9 ¢ npoueccaMu

Cpena
BA 1
IpeTeHneHTE .
S e [
‘&%Gr? FPHIATEC s onbHeHHe| Y BOTMBIIIHECA
e ey CO IUTATHBIM
aHHBIX
TPETCHICHTOB acTMcaHueM ) |
TpuHivaemsie | TpunuMaeMse L
2 }‘3 < A
»
PaGora [[IPMHUMAEMBIE |[Tnocmorp rroye— | N
IIpaBui peKOMEHRALIHH

Puc. 3.9. [letanu3uposaHHas auarpaMma npouecca npueMa Ha pabory
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Havano

.ttt Y Haqano orbopa
| e e ) = _‘
Kone ' Dukcanvs yBOIbHEHUSA
Cpena 1 npocrjxxorpa | YnpaBneHueh ~ — ~ _l_ —— ju yB
3anycl( [pangHPHeMOM L |
4 it }Kormu ! : BI 1
TperennenTsy, | |K°H°H_p-55-°-’:”; o160pa| : ! 7
PETEHR | TIPaBWJI L |
| |
g I . < L] 5 <
Ipocmo 1 TIpasuna IpuHATEIE]
mga?:uor? : ! or6opa B <= =7 [VRonennnig YBo/mBimecs
pacnucanus | | : COOTBETCTBAH |- ~ — — -
[IAHHBIX I H
NIPETeHAEHTOB : |
g b “
! n-
IpunuMaeMEIe : ; Mgg]a{ue |
2 >3 <
Pabo l'Ipmm-: N o >
aboTa |MaeMbIE | pOCMOTp HenpuHATHE
npaeun [€ =~~~  |pexomerpaunit D Cpena

Puc. 3.10. Paciuupenunas xuarpaMMa npouecca npyuema Ha padboTy

1—5, roe BJI1 — paHHBIE WIM UX YaCTh, XpaHUMBbIE B NaMsaTH. B obliem
cllyyae Kax/ablii M3 mpoleccoB 1—3, B cBOIO oyepelib, MOXET ObiTh JeTa-
JausupoBaH. PacuiupeHHas nyarpamma otobpaxena Ha puc. 3.10.

YacTHpiil cnyyail anropurMa BeIpaboTKHU pellieHuit, Korma YUCo Ba-
KaHCMI MpeBRILIAET KONMYECTBO MPUHUMAEMBIX, MOKa3aH Ha puc. 3.11.

Puc. 3.8—3.11 no3BOAsAIOT 3aMETUTH, YTO MOTOKU MMEIOT MOSICHE-
Hus. TekcToBbie CPEACTBA MOCTMPOBAHUS MOJYYWIN Ha3BaHUE CIOBaps
JTIAHHBIX.

ST-puarpamva. OHa HCMONIb3YeTCS WIS 0TOOpaXKEHUS MPOLIECCa Bbi-
paboTKMN M pe3yNbTaTOB peafn3aluu pelueHuil. BBOAUTCS MOHATHE «CO-
crogHue». CxemaTuka (cxema mepexonos) mis Gnoka «[IpaBuna» (puc.
3.11) moxer GBITH TAKO#, KaK Moka3aHo Ha puc. 3.12. [Ipouecc uamere-
HHSI COCTOSHMSI MOXeT OBITh OTPaXeH C MOMOILbIO Tabnuipt (Tabn. 3.2)
wian marpuisi (tadn. 3.3).

Tlocne paccmorpenus neraneit CASE-TexHOMOrMM BepHEMCS K CHC-
teMHOMY acrniekty. CASE-TexHonorum MoryT 6HITh Ki1acCHpUIIMPOBAHEL
M0 HECKONBKUM MPU3HAKAM.

1. Ho wxanam — Software Engineering (SE) n Information Engineering
(IE). Ilepsas wikana npegHa3sHavyeHa Ui NPOCKTUPOBAHHS MPOrPaMM-
Horo obecrnieyeHHst U XOpoILo U3BeCTHA ((paKTHYeCKU ONMCaHa B JaHHOM
pabore), BTOpass — HOBas, ¢ 6ojiee WUPOKO 06NACTLIO NIPUMEHEHUS
(s NPOEKTUPOBAHUS HE TOJNIBKO MPOTPaMMHOTO oDecrieyeHuUs ).
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Puc. 3.11. Cucrema npasui npueMa Ha paboTy B HAYYHOE YUPEKACHUE:

G — BakaHcus; H — NMpPETEHICHTHI HA BAKAHTHbBIE JOMKHOCTH; A — yueHas CTeneHsb;
B — nipuuumMaemsiit caenan otkpoitue; C — cpeanmit 6ain yye6oi; D — onsitT paborst, seT



a)

HavansHoe
COCTOAHHUE

0OCTOsSIHME |

0 >«
OrKasats Orxazats

Ycinosun T1:Tipasuna 1 T5:TIpasuno 5

JleticTue TlpetermenTs!

Puc. 3.12. STD ans npouecca NpyUHATUS HA padoTy:
a — obiuag cxeMa; § — rpuMep

Tabauya 3.2
Ta6nuua peweHni
Tekyuiee cocTofine Yenonue
- Crnenyiowee
AKTUBM3NpPYCTCA HeiictBie N it
Hauansiioc cocrosiiime B HAYAIC KAXIOro
cearica
Mperengent [Tpasuno [ OTtkasars IMpuunmaemslii
HayuHniit 2
MNpetengent [pasuso 2 [MpuHuMaemblit
COTPYAHUK
Huxenep- i
Mpereunenr [Tpasuno 3 i [MpuHumaeMbiit
KOHCTPYKTOP
HUuxenep no o
[IpeteumenT Hpasuno 4 P [MpuHUMaeMbli
3KCIUTyaTal UK
[perenaent [pasuno 5 OTKasats [Mpunumaemsblit

2. Tlo nopsanxy MOCTPOeHUs] MOIENU: a) NMPOLEAYPHO-OPUEHTUPO-
BaHHBLIA (COBpEMEHHBII MOAX0MN); 6) OPUEHTUPOBAHHLIN HAa JaHHLIE (Tpa-
JUUWOHHBIIA MOaXon).

3. o Tumny ueneBbIX CHCTEM — JIUISI CUCTEM peanbHOTO BpeMeHU (YIi-
paBiieHUe CAOXHBIMHU CTPYKTYpaMu G0abIIOro 06beMa JaHHbBIX ¢ UHTEH-
CHBHBIM BBOJOM-BBIBOAOM) M MH(POPMALMOHHBIX CUCTEM (YIIpaBICHHUE
COOBITHAMM C MaJIbIM KOJIMYECTBOM MPOCTHIX MO CTPYKTYpE MAHHBIX C
UHTEHCUBHBIMH BBIYUCTCHUAMU).

3.3. CASE-CPE/ICTBA

CASE-TexHomorust moaepxxuBaeTcs, Kak yxe ykasnsiBanocb, CASE-
cpeacrBaMu. MuTerpupoBanHbit naket CASE-cpencts conepXuT 4yeThi-
pe OCHOBHBIX KOMITOHEHTA.
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MaTtpuua petueHwii

Tabauya 3.3

Cocrosgumne Ycnosne
Hauansioe AKTHBU3MPYETCS Npasuio 1 Npasuno 2 Ipaeuno 3 [pasuno 4 Ipasuno 5
B Hadane Kaxmoro
COCTOAHUE
ceaHca
Orkazats
[IpeTeHneHT
[MpuHMMae MBI
Hayuynsrit
co
INpetenneHT TPYJHUK
[1puHrMaemsIit
WmxeHep-
IlpereHnenT KOHCTpYKTOp
[puHuMaeMbIi
Wnxenep no
[petreHaeHT 3KCILIyaTauMu
TpuHuMaeMbii
OTxazate
MNpereHneHT
Hputnmaembiit




1. CpeacTBa UEHTPaNM30BAHHOIO XpaHEeHHUs] MHPOPMALIUH O BCEM
npoekte (cBoeobpasHas 6a3a JaHHBIX MPOEKTA).

2. CpencTsa BBOJA JAHHBIX IUISL XPAHEHMS.

3. CpencTBa aHain3a, MPOEKTUPOBAHUS U Pa3padOTKHU.

4. Cpescrsa BbiBOAA.

Insg CASE-TexHOMOTMH XapaKTepHB! YeThipe OCHOBHBIX TUMNA rpadu-
YEeCKHUX AHarpaMm:

1) ¢pyuxumonanbhoe npoektuposanue (DFD);

2) monenuposanue naHHuix (ERD);

3) momenuporanue noseaeHus (STD);

4) CTPYKTYpHbBIE€ AUarpaMMbl (KapThl) — OTHOMIEHUST MEXAY MOAYA-
MH M BHYTPHUMOZIY/NbHAsI CTPYKTYpa.

CASE-cpenctpa (npexae Bcero ¢upmel Oracle u oraensHbIX opra-
HM3aLMii) BO3MOXHO KJIAaCCUHULUMPOBATD MO KATErOpUSIM U MO HyHKLHU-
OHAaJIbHOMY MPU3HAKY.

1. Tlo kaTeropnam. BeiaensiioT ypoBeHb MHTErpaLU: BCTIOMOTaTe b-
Hbie riporpaMmbl (tools); makeTst (toolkit); MHCTPYMEHTAaIbHBIE CPeNCTRA
(workbench, APM).

2. Ilo pynkuHoHANLHOMY NpH3HAKY. s aHanM3a U NPOEeKTHPOBAHUS
BO3MOXHO Ucnonb3oBaTh CASE-aHaNMUTUK (€IMHCTBEHHOE OTEYECTBEH-
HOe CpelCTBO nepBoro rnmokoneHus), Application Development Workbench,
Easy CASE System Designer.

IpoekTuposanue BIl CyliecTBEHHO ynpoufaeTcs Nnpu NpUMEHEHUH
ERWin (dpupma Logic Works), Designer/2000 (Oracle), no3ponstioLiux
MPOBOAMUTH IOrMYECKOe MOAENIMPOBaHHE NAHHBIX, aBTOMaTHYeCKOe Npe-
oGpasopanue gaHHbIX B 3HO.

TIporpammupobaune (kogoredepupoBanue) — DECACE (DEC), Del-
phi (Borland).

ConpoBoxaeHue (MOAIepKKa CUCTEMHOM NTOKYMEHTAUWK) U PEUH-
KUHUPUHT (aHANMH3, KOPPEKTHPOBKA, PEHMHXWUHHUPHHI CYLIECTBYIOLUEH
cuctembl) — SuperStructure (Computer Data System).

YnpapieHue MpoeKToM (TJIAHUPOBAHUE, KOHTPOJb, B3aUMOIECH-
crBue) — Project Workbench (Applied Business Technology).

PaccmMoTpuMm oy M3 peafibHbIX CUCTEM aBTOMATHU3ALUH IPOEKTHPO-
BaHus bll B pamkax Oracle (Cooperative Development Environment —
CDE), B xotopyto BxousaT CASE*Dictionary, CASE*Designer, CASE*Ge-
nerator. :

CASE*Dictionary — xpanuauue uHpopmanun (bJl mpoekra).
CASE*Designer — cpeacTBO MOJEIMPOBAHUSL NPOLIECCOB M JAaHHBIX B
CHCTEeME Yepe3 BHELUHMIT nHTepdeiic ¢ TOMOLIBIO CpeAcTB rpapuyecko-
ro mogenupoBaHusa. CASE*Designer nMojJHOCTbIO WHTETPHPOBAH ¢
CASE*Dictionary. CASE*Generator Ha ocHoBe nHdopManuu CASE*De-
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signer aBTOMaTHYeCKH FeHEPUPYET MOAYIH MPOrpaMMHOro Koga (MeRIo,
dopmbt, otuethl). CASE*Generator Mmoxer redepuposath ¥ DLL-cue-
Hapuu (TaONMIlBl, MPEACTABIEHUS, UHIEKCH, MOC/IENOBATEbHOCTH) B
cxeMme MPHIOKEHHSI.

Oracle7 6b1 CNIPOEKTUPOBAH C OTKPbITOH ApXUTEKTYPOM U MOTOMY
ApYrue KOMMaHUM CMODIM CO3MATh JOTNONHAIOLINE CPEACTRA:

Application Development Workbench (paspaGorka cucrem Ha MHo-
rux miatpopmax) — komnanusa KnowledgeWare;

Easy CASE System Designer (rpadguueckoe MHCTPYMEHTAIILHOE Cpel-
CTBO MPOEKTUPOBaHMUS, MO3BOJISAIOLIEE FeHEPUPOBATh CXEMbl OPUIIOXKE-
Hus s oMot wan Heckonbkux CYBJ, Bkniouast Oracle) — koMnaHust
Evergreen CASE Tools;

ERWin/ERX (cpeacrBo npoekrupoBanust bII ans MS Windows) —
kommaHusa Logic Works;

ADW — uHTerpMpoBaHHbIil HaOOp CpeacTB IS aHAM3a, MIAHUPO-
BaHUsI M MOJAETUPOBAHMS NPOLIECCOB, NAHHBIX U ABTOMATHYECKOM TeHe-
paluy TPUIOXKEHUH.

Heckonbko MHaue BLIMISAUT TEOPUS PEISILMOHHBIX 6a3 JaHHbIX.

KoHTponbHble BONPOCHI

1. Kakue Mopeny nNpeacTasieuns AAHHBIX W 3HAHUN Bl 3HaeTe?

2. Yro rakoe CASE-texunonorua?

3. Yro takoe ERD-, DFD-, STD-cocrapassowine CASE-texHonorun? Ykaxure ux
MECTO B OMUCAHUU CUCTEMBL.

4. Kakue Bam uspectusi metoast ERD? DFD? STD?

5. Jaitre xnaccudpukauuto CASE-texHonoruit, CASE-cpeacrs.
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[[nasa 4

Teopua penauunoHHbix B4

Vicnonk3osanvie KOMMNLIOTEPa A1 peanusaumm Kakoro-nvbo rnpouecca Bo3-
MOXHO fIULLb NPU HANMYUK TEOPETUHECKOrO MAaTEMAaTHNYECKOr o ONMCaHUA 3TOTro
npouecca. CkasaHHOoe OTHOCUTCH U K NpoLieccam B 6a3ax faHHbiX.

B Teopun penaumortbix 6a3 AaHHbIX BLIGENSIOT NPeacTasneHue npoueayp:
a) coznanvn B {C yneTom LeNoCcTHOCTI W 3aLLMTHE AaHHLIX); 6) MCNONL30BaHWA
6a3bl naHHLIX; B) pyHKUMOHUPOBaHUA B/, B TOM Yyncne Nnpyu MHOrononsL3oBa-
TENLCKOM AOCTYNE K AaHHbLIM.

Mpu cTporom nogxoge paccMoTpenwe TpeTbeWl npouenypsl (Kak ato
cpenan 3. Koan) asnsetca kak Gbl aBTOHOMHbLIM U HE BXOAUT B TEOPUIO
penaunoHHsix BA. OpgHako, nockonsky pabora Bo Bce Bonee LMPOKD Uc-
rnonb3yeMoM MHOFONONbL30BaTENLCKOM AOCTyNe K AaHHbiM 6e3 Tteopetu-
yeckoii NpopaboTkn Npoueaypbl CUHXPOHU3AUUK HEBO3MOXHA, €€ U3y4e-
HUe TaKXe BK/TIOYUM B TEOPVIID pensaunoHHbix 51 [4, 12].

TeopeTtuyeckue NHCTPYMEHTbI NepBLIX ABYX NPOLeAyp — PensuMoHHan
anre6pa v pensumnoHHoe ncyncrenve. PenaunonHas anreépa (PA) asanet-
CAl TEOPETUHECKOM OCHOBOM aNrOPUTMUYECKUX A3LIKOB NPOrpaMMUpOBaHUS,
CNOXHLIX NS HayuvHaLero rnonbL3osarens, Torga Kak Ha pensunoHHOM
vcumcnennn (PY) noctpoeHsl (cm. § 1.1.) 6onee ynobHole aeknapaTuBHble
A3blkK Nporpammuposanua SQL v QBE.

B 10 xe Bpems PA no3BONSET HarnsgaHo 0To6GpasnTb NPOUECCH! NMpecipa-
30BaHVs B 6aze naHHbIX ogHux Tabnuu, B Apyrve. MMeHHO NoaToMy paccMoTpe-
HVie TeOPUU HaYHEM C PENALMOHHON anrebphbl.

4.1. MATEMATUYECKHUE OCHOBbBI TEOPIU

ITone3no npoBectu aHajnoruio PA M WIKOABHOTrO Kypca anredpsl.

B nocnenHem B KauecTse DJIEMEHTOB arpuopy BBOAATCS GYKBBI, a Omne-
paulu Hag HUMH — CJIOXEHHE, BbIYMTaHue (NpAMbIe) U YMHOXEHHE,
Jenenue (o6patHbie). B To e BpeMsi dyHAaMeHTaIbHAS TEOPHA anre6-
Dbl, BKJIIOYAIOIIAST CBA3H MEXIY ONepalHsiMH, TaKMe OCHOBHbIE CBOIi-
CTBa, KaK KOMMYTaTMBHOCTb ab = ba, accouuaTuBHocTb (ab)c = a(bc),
OUCTPUOYTHBHOCTD (a + b)c = ab + bc, HAEMIIOTEHTHOCTE &* = @, H3yYa-

I0TCSI B BY30BCKOM KYpCe BBICLIEii areopsl.
CKa3aHHOe MOXHO OTHECTH M K pefiIlHoHHOM anrebpe. Ee anemen-

TaMu CJiyXKar Ta6JIMlel, HA/J CTONOLAMHU U CTPOKaMH KOTOPbIX BbINOJIHS -
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1oTcd AeBATh onepaunit (§ 4.1.1.). B To xe Bpemst Gonee ryGokas GyH-
AaMEHTAJTbHAsA CBsI3b MEX Y OfepauMaMM (CBOHCTBA), aHAIOTMYHBIE KYPCY
Bhicilie anredpsl, paccMorpeHsl B § 1.1,

OcHOBbI pensuuoHHOK anredpbl

OcuoBuble nonaTus. B ocHoBe pensiumonnoit BI nexur noustue
«OTHOLIEHHE», «CBSI3b>.

OrHOmEnHEeM I Ha3bIBAETCST MOAMHOXECTBO AEKAPTOBA NPOU3BEJE-
Hus. TTons oTHouieHus: (TaBaULIBI) MOTYT PacnoiaraTbCsl B NPOU3BOJb-
HOM Topsiake. UToObl yCTAHOBUTD OMpeNeNeHHbl TOPSIIOK s Kakoit-
1160 KOHKPETHOM peanu3aluu, BBOMAT MOHATHE «cxeMa» R — MHOXe-
CTBO yNOpsiIo4eHHbIX MMeH atpubyTos R(A |, ..., A ). ToBopsar o cxeme
R otnowenust r unn r(R). JlloGoMy uMeHn A CTABUTCA B COOTBETCTBHE
mHoxecTBO D | (momen unu dom(A ))). Cxema — KOHEYHOE MHOXECTBO
KopTexe# t € r, mpu 3Tom t(A ) = D ..

ITapagurMoii pensiumoHHbIX Bl siBnsieTcst KA0Y r oTHOWIEHUs R —
noamMHoxectBo K = {B, ..., B_} R, m < n ¢ orpatinyenusamu:

1) nns nobpix AByx KopTexei t u t, cywectsyior B € K, rakoe, 4to
t(B) = t, (B);

2) t(K) # t,(K);

3) Hu omHO coberBeHHoe oaMHOXecTBO K © K He obGnamaer cBoii-
CTBOM KJIlOYA.

Kiuoum, IBHO mepeyucieHHbIe BMECTE C PesIMOHHOI CXeMOii, Ha-
3BIBAIOTCS A6HbIMU; B TIPOTUBHOM cliyyae — HesgHbvimu. OINH U3 Bbijie-
JEHHBIX KiToueil HasbiBaercst nepauunsim. Ecim kmiod K'c Kc R, to K —
CyNepxJoy (COCTABHOM KIOY).

BosmoxeH BapuanT [4], Korga HeCKOJbKO MUHUMANBHBIX MHOXECTB
arpubyTOoB (PYHKIUIMOHANBHO ONpPEnessiioT BCe aTpUOYTHl OTHOIUEHMSI.
Takue MHOXeCTBA HA3bIBAIOT §03MOCHbIMU (ANIbTEPHATUBHBIMM) KITIOYA-
MU, IMOCKOJIBKY JII0G0e U3 HUX MOXHO BBIGpaTh B KA4€CTBE COCTABHOIO
Kitoya.

Hanpumep, nycTb UMeeTcsl OTHOLIEHHE

R(Iopoga, Agpec, MNoyToBLIA_NHAEKC).

OueBuaHo, yto aTpubyTsl: Fopox Anpec — [Touroswiii_uHaekc. B To
xe BpeMs [Tourosbiit_nHaeke — [opon (xotst v He agpec). O6a MHOXe-
CTBA MOTYT OBITh BO3MOXHbBIMM KITIOYaAMU.

Yuusepcym U MHOXECTBO 3HaUeHHIT Bcex aTpUOyTOB. C y4eToM KltO-
yeit cxeMa R Hag U — cookynHocte orHoweHu# {R , ..., R}, rae

R, ={S,K;I<I<n}, isi = U.

i=l
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Toraa peasuponnoit BJI d co cxeMoil aHHbIX R HasbiBaeTcst COBO-
KyTHOCTb OTHOWeHHH {r,, ...,T }, rae must nioGoit cxembt R = {§, K}
cyliecTByeT oTHoueHue B d, siBnsiouieecss OTHOIWIEHUEM CO CXeMoW S;
yIoBNeTBOpsolilee i000oMY KITIOYY.

B pensiuvonnoit B, kak 310 BUAHO, ONEPUPYIOT TabJIMLIAMH, NIPO-
CTEHMLLINM BNEMEHTOM SIBJISIETCA KOPTEX (3amuch).

IMpu npoexkrupoBanun B/l (He3aBUCHMO OT MPUMEHAEMOTO MOAX0AA —
TPAZMLMOHHOIO WJIM COBPEMEHHOro) Ha BXOle (MCTOUHUKH JAHHBIX)
$opMuUpyeTcst OMH COCTAB TA0JIMLL U CXEM OTHOLLIEHUI, TOrIa KaK I10/1b30-
BATEJIIO MOXET MOTPebOBATLCSI COBCEM JIPYroi COCTaB C MPOM3BOJbHOI
CXeMOil (B paMKaxX MMEIOLIETOcsl yHUBEPCYMa).

Bo3sHukaeT BOMpPOC: KaKOBbI IO/KHBL OBITh MTPABUIA CO3AAHUS U Tpe-
oOpa3oBaHust TaOMHLI.

MdakrHyecKu Mg TabRUIL BLUIEASIOT CREAYIONIME COCTABISIOIINE:

1) co3nanue;

2) oGHOBJIEHME U 3aMPOC;

3) cMHXpOHM3alUs MPOLIECCOB AOCTYIA.

B nponecce co3gaHusa U oGHOBAEHUS A0J/DKHA ObITh obecneyeHa Lie-
JIOCTHOCTDb JIAHHBIX, TOrAa KaK B MpoLeaype 3anpoca HeoOXoauMOo mpe-
oOpa3oBaHue TaONULL B npednosoxcenuu odecrneyeHusl HeOCTHOCTH.

Haynem obcyxaeHHe ¢ onepaumii npeodpasoBaHusi TabMKLL.

Jis onepupoBaHKsl ¢ TaONULAMH HEOOXONHMO YMETh ONIUCHIBATE UX
dopmanbHo. TeopeTyeckoe ONUCaHHE MOXET OBITh IBYX BUIIOB:

[) npenukaraMu mepBOro NoOpsAnKa;

2) MCMOB30BaHUEM MPaBUI PESILMOHHONK anreGpet (PA) u pensim-
oHHoro ucyucaeHun (PU).

IepBbiit BUA cneuuduyeH U xapakTepeH WIS IKCIEPTHBIX (MHTEN-
JIEKTYaJIbHBIX) CHCTEM, MO3TOMY OOCYIVM BTOPOM BHI.

OIIUMCAHHUE UCITIOJb30OBAHUSA B

Anrefpa — UCXOIHOE MHOXECTBO A C OMNpefelcHHBIMU Ha Hell one-
pauusamu suaa f: A" - A, rie n — pa3aMepHOCTb.

Ucuuncienne — COBOKYIMHOCTb MPaBUT ONEPUPOBAHUA C KAKUMU-THG0
CUMBOJIAMU.

PH no cBoeit cyTu npouie, HO ero NpUMeHeHne OrPaHKYEHO Clieay-
IOIUMHU 0GCTOATEIbCTBAMM:

® MpakTHyecKu He ymaercsl — B pamkax PU — jgokazarp monHory
NPOBOAMMBIX Ofepauuii npecbpa3oBaHusi;

84



e GosibLLast KOMOMHATOPHASI CNIOXKHOCTD PENSIIMOHHbIX CXEM HE BCKPbI-
Baercsi PU.

Bce aT10 BO3MOXHO ¢ momMouibio PA, nporpamMmuoil peanuzauneii
KOTOpPOM, KaK BUAHO M3 caMOM TNMOCTAHOBKM 3amauM, SIBJISIIOTCS npoye-
dypHbie I3bIKM TPOTPAMMUPOBAHUS.

Penanuonnas aareopa. [Tycts Cl (L) — MHOXeCTBO BCeX 3aMKHYTbIX
dbopmyn cuctemut L.

Ecnu ¢opmyna ¢ e CI(L), To roBopsTt, yro Mogens M ynoBiaeTBopsieT
oo - M), ecin @ UcTHHHO Ha M.

ITyctb ye Cl (L). @opmyna y HassiBaeTcs CaeacTBUeM Y (ebigoduma
u3y), ecnu u3 y - M cneayer y = M nnst moGoit monenu M.

JI1060e OTHOLIEHHE, NMOCTPOEHHOE MPABHUABHO € MOMOLLLIO MPHUHSI-
TOI CHCTEMBI ONIEPATOPOB M OTOOpaXEHUIl, Ha3bIBACTCS dl2efpaudecKum
soipaxcenuem. Jlycts, no-npexHemy, U — yHuBepcyM (MHOXECTBO aT-
pubyroB); D — mHoxecTBO momeHOB; dom — nonHas GyHkuust uz U
(dom: U - D); R={R, i=1, p} — MHOXeCTBO CXeM OTHOLUEHHI;
d={r, i=1, p} — MHOXecTBO BCex oTHOWEHHA T (R ); 8 = {#, <, 2, <, >} —
MHOXECTBO OMHAPHBIX OTHOLUEHMI (YC/IOBUIA Hax noMeHaMu u3 D); O —
MHOXECTBO OTIepaTopoB (onepanuiit), MCroNb3yHIMX aTprubdyThl U3 U U
OTHOLUEHMA U3 6.

Pensiumonnast anrebpa Hag U, D, dom, R, d, 8 ectb ceMumecTHbIil
koprex B = {U, D, dom, R, d, 8, O}.

B pensitiMoHHOI anredpe BBLIENSIOT CAEAYIOUIME OITepalUuM; NMPOeK-
1y (06o3Havaercsa © WM P B pasHbIX HCTOYHMKAX), CesieKLiMsI (0 WK S),
coeauHenue (J), o6vennnenmne (U), pasnocte (DF), nenenue, nepeceye-
Hue, aexaproso npousseaeHue (CP). Tlyctb MMeloTcs ABa OTHOLIEHWS
R(A, B, C) u P(D, E, F). O6beauHeHUs, MepeceyeHs] U BIYUTAHUS
(pa3HOCTB) BBLIMOJHSIIOTCS Hal OTHOUIEHUSIMU OJIUHAKOBOM apHOCTH.

1. Onepauus oobvenusenns U(R, P) — 6e3 noBTopeHuUit CTpPOK:

R(A, B, C) U P(D, E, F) = Q(A, B, C)

a b c mn o a b c
d e f g hi d e f
g hi g h i
i k1 i k1

mn o
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2. Pasnocts (DF(R, P)) — 3 R ynansiiorcst crpoku, umelrouimecs B P:
R(A, B, C) DF P(D, E, F) = Q(A, B, C)

a b c mmn o abec .
L &
d e f g hi d e f
g h 1 j k1
i k1

3. Ilepeceuenne R N P — obuime 31eMEHTHI MHOXECTB:
R, B, C)n P(D, E, F) = Q(A, B, C)

a b c mn o g h 1
d e f g hi

g hl

i k1

4. Ilexaproso mpouseenenue (CP(R, P)): Kk kaxmoii 3amucu oTHolLe-
Hus R mobasnsieTcst Kaxnas 3anuch OTHolieHus P:

R(A,B,C)CPP(D, E, F) =Q(A,B,C, D, E, F)

a b c mn o a bcmno
d e f g hi d ef mno
g hl g hl mno
j k1 j k1l mn o
a bcg hi
d e fg hi
g hl g hi

i k1lghi

5. Ilpoexuus g a(R), £€ S(A) — CITUCOK AOMEHOB pe3ybTHpYIOLLE~
rO OTHOLIEHHUS U3 YHC/Ia JOMEHOB OTHOIeHHSI R: BRIOMpaoTes u yrnopsi-
JOOUYHBAIOTCS CTOJNIOUBI M yHANsSIeTCS U3GBITOYHOCTh U3 CTPOK
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R(A, B, C) n; ((R) = Q(B, C)

abc b ¢
dbc d k
a dk

6. Cenekuns (Boi60p) 6.(R), rae F(A , 8, «KOHCTaHTa») — UCXOAHOE

OTHOILEHUE n-apHOCTH; A, — aTpuOYT OTHOWeEHUs R; 6 — normyeckoe
yenosue (<, >, =, #, <, 2, N, U, ).

R(A, B, C) Q(A, B, C) =0, _ (R)
a b c a b c
d bc a d k.
a d k
7. Coepunenue J, (R, P)=Q =s, ..
R(A, B, C) P(D, E) Q(A, B, C, D, E), tne Bz D
abc d c a bcdec
d bc 8d a d bcdc
a d k b b a d kb a
a d k b b

8. Ecnu cpaBHUBaeMble MOJISi, UMEHA KOTOPLIX Jiydlle CAENaTh Ofu-
HAKOBBIMU, B PE3YJbTUPYIOIEM OTHOLIEHUH «CYUTAIOTCS» TONBKO OJUH
pa3s, TO TOBOPSIT O €CTECTBEHHOM COeAuHeHUU (camsanuu) NJ:

NJ(R’ P) = nl,2, $45 m(GSl ..... Sn)(R = P)’

S, = (AR = AP, 1 = 1, n), A, — cnucok coBnajgalIiux aTpubyTos B
MCXOHOM OTHOLUEHMH; 1,..., M — YMOPSNOYEHHBIN CITUCOK BCEX KOM-
NIOHEHTOB JeKkapTosa npousseseHud R x P, 3a uckmouennem AF,..., A P,

R(A, B, C) P(D, A, B) Q(A, B, C, D)
a b c ddwb abc a
d bc aab dbecd
adk c¢ccc d ba d
d ba
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Ecnu otHOlIEHHE COCTOUT M3 OJHOTO KOPTEXa, TO MPU €CTECTBEH-
HOM COEIMHEHUH MOJIyYaeTCsl CeieKLUs.

9. Jlenenne (X, Y) + Y = X.

Onepauuu UAYT Ha OUHApHOM (AENUTENb) U YHAPHOM (JeJMMOeE)
OTHOLUEHUSIX, 4 Pe3YNbTaT (YACTHOE) MOJY4YaeTCsl YHapHbIM OTHOLIEHU-
eM. DJIEMEHT X MOSIBASCTCS B PE3yJIbTUPYIOLIEM OTHOLIEHMH, €CJIM Mapa
<X, y> UMeeTcsi B ACNMMOM [UIs BCEX 3HAYEHUH 3JIEMEHTA Yy, IMPUCYT-
CTBYIOLIUX B AenuTene. YacTHOe — Te JIeBOCTOPOHHHME KOMITOHEHTHI Jie-
JIUMOrO, Yb{ MPABOCTOPOHHMUE 3JIEMEHTHI BKJIIOYAIOT IIOOYI0 KOMITOHEH-
Ty AENUTENS.

IlycTs uMeeTcs

X,Y)=A,B) Y=(B) X=(A)

1 a y, =€ x, =1
1 b 3
1 ¢ 4
1 d 5
l e

1 f y,=b X, =1
2 a d 4
2

3 ¢ y,=a X, =1
3 e b

4 b c

4 d d

4 ¢ ¢

5 € f

HauGosee 4yacTo UCNOJB3YIOTCA ONepaLuu ceNeKUuH (S), npoeKumuu
(P) n coenunenus (J), HazbniBaeMbie SPJ-onmepauusamu.
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CeoiicTBa pensiuMoHHON anre6pbi

PaccMoTpuM cBoiicTBa onepaunii peasiuMoHHoi anre6pni [4].
I. KoMMyTaTuBHOCTD:

YHapHbie onepauuu:

1) S¢ (S, (R) = S, (S, (R));

2) PA‘(PAZ(R)) = PA,(PA,(R))’ ecin A = A,;
3) SF,(PA,(R)) = PA,(SFI(R))’ ecnu Attr(F)A;
4) PA,(SF,(R)) = SF,(PA,(R))’ ecau Attr(F A .
buHapHble onepauuu:

5) Ji(R, 8) = J(S, R);

6) U(R, S) —» U(S, R);

7) CP(R, S) - CP(S, R).

11. AccouMaTMBHOCTh OMHAPHBIX OMEPALIMIi:
1) U(U(R, S), T) —» U(R, U(S, T));

2) CP(CP(R, S), T) —» CP(R, CP(S, T));
3) JF,(JF,(R’ S), T)— JFI(R, JFZ(S, T)).

IT1. MneMmoTeHTHOCTb YHAPHBIX ONEPALMIA:

1) P, (R) = P, (P,(R)), ectn A=A, AC A;;
2) 8. (R) = S, ((Si(R)), ecnu F = F N F,.

IV. OuctpuOyTBHOCT GMHAPHBIX Onepailuii Mexay OMHApHBIMH:
1) SL(U(R, S)) — U(SL(R), S(8));

2) S.(DF(R, S)) = DF(S.(R), S.(S));

3) S(CP(R, S)) — CP(S.(R), S), ecnu Attr(F) c Attr(S);

4) S;. J(R, 8)) = JFI(SF(R)’ S(8)), ecnn Attr(F) < Attr(S);

5) P,(U(R, 5)) » U(P,(R), P,(S));

6) P,(CP(R, S)) = CP(P,(R), P,(S)).

V. @akropu3auus yHaApHbIX Onepauuii:

1) U(S.(R), 8.(S)) = S(U(R, S));
2) CP(S_,(R), S.((S)) - SLCP(R, S)), e F = FR  FS;
3) J_(S,(R), S.(S)) - S.U.(R, S)), re F = FR n FS;
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4) DF(S4(R), S,4(S)) = S(DF(R, S)), rae FR — FS;

5) U(P,(R), P,(8)) - P,(U(R, S));
6) CP(P, (R), P, (S)) - P,(CP(R, S)), tie A = AR U AS.

PensumoHnaa anre6pa
B Npoueaype ucnonb3oBawusa B

ITepeuncieHHbIE TPaBUIA UCTIONB3YIOTCS MPEXIE BCETO MPH POPMH-
POBaHHWM U ONTUMU3AIUYU 3aMPOCOB.

OIIMCAHME ITOCTPOEHHUA BJ

PensuvoHHas anre6pa 6o/bliue npegHa3HauYeHa IIsT OMMCAHUs TITPo-
Leayp 3anpocos (BbiGopkH) n oGHoBNeHHUs. [Teno B ToM, uro PA (paBHO
kak U PH, kak 6yaeT nokasaHo TNo3gHee) He 3aTParuBaloT BONIPOCH 0bec-
TieyeHus LeJIOCTHOCTH MpU co3naHuu U obHosnennu BII. MubiMH cro-
BaMH, OHKM HenpurogHse! ans Toro, ytodsl CYB]l Morna aproMaTH4eCcKU
MPOBEPUTh UCTUHHOCTD WIIM JIOXKHOCTB CJAENCTBHIT M3 3aJaHHBIX B CXEMe
b/ [9] orpannyeHuit LIETOCTHOCTH.

ITorpeGoBasica anmnapar ¢ GoJiee NMPOCTOM MHTEPIPETALIMEH U AITO-
PUTMHYECKOH pa3peliMOCTBIO MPOGaeMBbl BHIBOAUMOCTH (MJTA JIOTHYeC-
KUX CJIENCTBUI) Pa3yMHOH KOMOUHATOPHOI CITOXHOCTH.

DT0 yaanock CASNATh C MOMOLBI0 QYHKIMOHAIBHOFO noaxoaa (dop-
My ogHo3HavyHbIX {1:1, 1: M} F-3aBucumocreil ¥ MHOro3HauHbix {1: M
U npexae Bcero — M : M} MV-3aBucumocTeit) 4, KakK CliejicTBue, MyTeM
BBITTOJIHEHHS NIPOLIEAYPBI HOPMAAUIALUU.

F-3aBucuMoctn obGecneunsaloT nepexon K nepsoit (1H®), sropoit
(2H®), tpetrbeit (3HP) Hopmarvrbim (opmam NpenCTABIEHUS JAHHBIX.
MV-3aBUCHMMOCTH MO3BOJISIOT CTPOUTH YeTBeptyio (4HD) u nsityio (SHD)
HOpMAaJILHbIE (POPMBI.

HokazarennctBa monoxeduit miss F- u MV-3aBucumocreit 6asupy-
JOTCSl Ha PETAUMOHHOM anrebpe, B CBA3M C YeM MX MHOIAA OTHOCAT K
anmnapary peJsilMOHHOH anreGphl.

Dynryuonaavisie (oonosnaunsie) F-zasucumocmu. PyHKINOHANbHBIE
3aBUCHUMOCTH SIBNFIOTCA 00OGILEHMEM MOHATHS KItoua: 3HAUYEHUS KOp-
TeXa Ha OMHOM MHOXecTBe X aTpMOyTOB ONPeNeNsioT 3HaYeHH ST Ha ApY-
roM MHoxectBe Y atpubytoB; X, Y € R; R — cxema oTHouieHus R.

ITycts umeerca r(R) u X, Y € R.

OTHouUIeHWe YIOBIETBOPSET PYHKIMOHAILHOM 3aBucuMocTH (D3)
X =Y, ecmu ny (o, _, (R)) umeer He Gojiee OAHOTO KOpTeXa s
noboro (V)x € X. IlpoBepka npoBoaurcs taKk (puc. 4.1): ecnm Kopre-
xu t(X) = t,(X), To pomxHo ynosnersoparbcs ycnosue t (Y) = t,(Y).
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Takue OfHO3HAYHbIE 3aBHCUMOCTH X Y
HasbBawoTcs F-3apucumoctsimu. MuoXe- tw_——:‘r ..........
crBo F-3aBucumocreii Takoke o603HayaeT- Koprexu
cs1 F. MHaye cka3aHHOE 3aMMCHIBAETCH B [—————F---------- | t;
puge: F c X = Y Binever X — Y v ro-
BOPAT 06 AKCUOME BbBIBOIA.

Axcuoma 6vi6oda (ipaBUIIO): €CNIM OTHOLIEHUE YIOBJIETBOPSET HE-
KoropbiM F-3aBUCHMOCTAM, TO OHO AO/DKHO YAOBJIETBOPATH U APYrHM
F-3aBucumocTsiM.

Puc. 4.1. F-aaBucumocTs

Hpurmep 4.1. TTycts uMeeM pacnucanue 3aHsaTHit «Pacnincanune» (IeHb,
Bpemsi, Ayautopust, [Ipenonasarens, I'pynna). Beegem ase 3.

f;: Deup Bpema Aynutopus — Ilpenonasarens I'pynna,
f,: Henn Bpems Ilpenonasarens — Ayautopusa I'pynma.

Hanee ucnonnsyem cnenyouue O3:

f: Crynenr — Kypcopas_pa6ora,
f,: Crynent — Ilpenoxasatens,
f,: IIpenonasarens — Kagenpa,
f,: Kapenpa — PakynpTerT,

f,. Crynent — ®akysnbrer.

Ilycts R ={a, ..., A}; X, Y, Z, W € R. Ing nmio6oro r(R) cnipasemiu-
BBI CJIEAYIONIME aKCHOMBI BBIBOJA.

F1. Pednekcunnoctn: X = X. [Mpoexuus ot cenexunu (o, _ (1))
uMeer He Gonee omHoro koprexa. Hanpumep, Crynenr — CryaeHT.

F2. Tpausurussocts: ecnu X - YUY = Z, 10 X - Z. Ecnu
t,(X) = 1,(X), 7o t,(Y) = 1,(Y) no onpepenennto. Ecnnm t,(Y) = t,(Y), o
u t (Z) = t(Z). CneposarenbHo, eciu t (X) = t,(X), 10 t (Z) = t,(Z).

Huaue rosops, u3 CryneHr — Ilpenonaparens u Ilpenonasarens — Ka-
denpa cnenyer Crynent — Kadenpa.

F3. Ilononuenue: ecnu X —» Y, 10 XZ — Y.

Uz X — Y cneayer (=), uto n, (6, _, (R)) umeer He Gosee
ogHoro koprexa ans Vx € X. Ecnu Ze R, ro0,,_,(R)co,_ (R)
un(o,, .. (R)cn,(o,_, (R)) umeer He Gosiee OMHOrO KOpTEXA.

Crepgoparennto, ecnu Crynent — [Ipenonasarens, To Cryaenr Ka-
¢penpa — Tpenogaparelip.

HUnu n3 A - B cneayer AC — Bu AD — B, ABC —» B, ABD — B,
ACD - B, ABCD - B.

Fd4. TlcepnorpansutuHocTth: ecid X — Y, YZ - W, 10 XZ - W.
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Ecmn t(X) = t,(X), 1o t(Y) = t,(Y) no onpenenenuo. Ecan
t (YZ) = t,(YZ), o n t (W) = t,(W). CnenosarensHo, u3 t (XZ) = t (XZ)
umeeM t(X) = t,(X) u t (Z) = t,(Z), t,(Y) = t,(Y), t(YZ) = t(YZ) u
t (W) = t,(W). Unaue, ecin Crynenr — Tlpenonasarens, Ilpenonasa-
tens Kadenpa — ®Paxynprer, To Cryaenr Kadenpa — Pakynbrer unu
u3s A - B, BC —» D cneayer AC — D.

F5. AnputuBHocth e X - Yu X = Z, 10 X = YZ.

ITo onpepenenuio ny, (o, . (R)) u n, (64.,(R)) umeror ne donee
oxHoro koprexa. Ecnu .y, (o, _ (R)) umeer 6onee onrHoro xoprexa, T0
XOT4 05l OfIHA 3aBUCHMOCTh MMeET GoJiee OIHOrO KOpTexa.

CnenosarensHo, Cryneut — [Ipenogasarens, CtryaeHt — Kadenpa,
to Crynenr [Ipenonasarens — Kadenpa wnu u3 A —» B, A — C cnenyer
A — BC.

F6. IIpoexTHBHOCTb (B ONpeHeNIeHHOM CTeneHu oOpaTHa amIuTHB-
HoctH): eciu X - YZ, 7o X > YuX - Z

To onpenenenuto n,, (o, _, (R)) n n (o, _, (R)) uMelor He Gonee
oaHoro koprexa. Onnako n, (., (04 ., (R))) =7, (0, _ (R)) un, (o, _ (R)
TOXE MMeeT bojiee OOHOro Koprexa, T. €. X = Y.

Wrak, Crynent — IIpenonasarens Kadenpa, To Crynent — Ilpeno-
npasaresib U Ctyaenr — Kadenpa win ecimn A - BC, 0 A—- Cu A— B.

Cucrema F1—F6 saBngercsa nosnoi: ¢ ee TOMOLIBIO MOXHO MOJIYIUTh
(nmyTemM MHOTrOKpaTHOTO MpUMeHeHHs) Mooyio F-3aBUCHMOCTD U1l MHO-
xectBa F. Akcuombl F2, F5, F6 suBomarca us Fl, F3, F4. ITokaxeM
JIAIUD IBA BbIBOJAA.

TpansutuBHocTs F2 — vacTHblil cnyyaii akcmombt F4. Axcuoma F5:
eciu X — Y, X = Z, Tous Fl cnienyer YZ - YZ, u3s F4 cnenyer XZ — YZ,
u3 F4 cnepyer X — YZ.

Akcuomsl Fl, F3, F4 unorna HaswslBaioT axcuomamu Apmcmponea.

Sambikanuem MHoXectBa F HasbpiBaerca MHoXecTBo pyHkumit FY,
colepxaliee BCe Te 3aBUCHMOCTH, KOTOPbie MOTYT ObITh MONYYEHBI TPU-
MeHeHueM K F akcmomM ApMCTpoHTra.

3aMbIKaHHe UCIONb3yeTCA VISl ONpefeNieHHss OMeKUNU U JIMKBUAA-
MU U3OBITOYHOCTH MHOXeCTBa ‘GYHKIHOHATBHBIX 32aBUCHMOCTEM, 4TO
MOXHO c(OPMYNHPOBATh B BUAE JIEMMBI.

Jemma. OYyHKUMOHANBHAS 3aBUCHMOCTD X — Y BBIBOAMMA U3 aKCH-
oM ApMCTpOHTa, eciii Y C X*.

Hoka3arensCTBO NMPUBOAUTCSH B [4].

Briuucnenune F* nocratouHo cnoxHas npoueaypa. Hanpumep, ecnu
F={A - B, .., A — B}, 1o F" Bxmuoyaer A - Y, rae Y — noamHo-
xecTBa MHOXeCTB {B, ..., B } n x KonuuecTBO cocrapiser 2"
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Bonee Toro, ecnu F-muoxecrso F-3aBucumocreit Hax R u X c R, 1o
B F* cywectByer 3aBucumocTb X — Y Takast, 470 MogMHoXecTBo Y Mak-
CUManbHO, T. €. Z C Y nns moboit apyroit F-sasucumoctn X — Z B F*,

Ecnu F ={A - D, AB - DE, CE — G, E — H}, o MoxHo noka-
3aTh, uro (AB)*= ABCDEH.

InaF={AB—->C,AE->G,BC->D,D - E, B AE, EG — K}
(AB)* = ABCDEGK.

CJIOXHOCTb aJIrOpUTMa BO BPEMEHM 3aBMCHT OT pa3Mepa BXOLHOIo
MHOXecTBa F-3apucumocreii. CnegoBaTeNbHO, HAAO CTPEMUTLCA K MU-
HuMu3auuu F-MHOXecTBa. DT0 CrocoGCTBYET COrIACOBAHHOCTH M Lie-
noctHocTH BJI (MeHbliie nMpoBepoK npu MoguduKaumu).

HeiictBuTenbHO, MHOXecTBO F={A—-B,B—-C,A—- C,AB—> C,
A — BC} seiBognmo u3 mHoxectsa G = {A — B, B — C}. Tosopsr, uto
MHOXecTBO G nokpbiBaeT MHOXecTBO F (G asksuBaneHTHo F wiu G € F).

Ha nyti MMHUMHU3ALIKMK BOSHUKAET [IBE NMPOOIEMbI: HEU3ObITOUHOCTD;
yCTpaHeHWE MOCTOPOHHEro aTpubyra (peayuupoBaHue).

MHoxecTBo F-3aBucumocteit F Ha3biBaeTcsl HEM3OBITOUHBIM, €CIU
Het F’ c F Takoro, yto F’ = F. B HeM36bITOY4HOM MHOXECTBE MOTYT
6bITh MOCTOPOHHME ATPUOYTHI, KOTOPBIE MOTYT ObITh yAaJleHbl (MHOXe-
CTBO MOXET ObITh PEAYIHPOBAHO). _

ITycTs umeetca MHoxecTBO F-3aBucumocreit F = (X - Y,, i=1,n}.
MHoxectBo aTpubyToB Z, C Y, Ha3biBaeTCs MOCTOPOHHMM B X, €CU
(X\Z)) — @, MOoXeT ObITb MONY4EHO B 3aMbikaHuu F*,.

MHoxecrBo F-3aBucumocteii F Ha3bpiBaeTcss KAHOHHYECKHMM, €CJIN
mobast F-3aBucumocts u3 F umeer sua X — A, a F — peayuupoBaHo u
HEeH30bITOYHO.

MuoxecTBo F-3aBucumocrteit F MMHMMANbHO, €CJIK OHO COAECPXUT
He Oonee F-3zaBucumocreii, ueM a000e 3KBUBATEHTHOE MHOXECTBO
F-3aBucuMocTeit.

Teopusa F-3aBucumocTedl Mcnonb3yeTcss NMpu HOpMajau3auuu
(IH® — 3H®), ognako, kpome F-3aBUCMMOCTEi1, MOIYT CYLUECTBOBATh
MV-3aBucumMoctu. Ing HUX MCMONIB3YIOTCS HECKOJIbLKO MHbIE MpaBuUia.

DynkunoHaAbHbIe MHOrO3HaYubie MV -3aBucumoctu. ITycts R — pe-
NIIMOHHAA cxeMa; X u Y — HemepeceKawluuecss MHOXeCcTBa Ha R u
Z = R — (XY). Orrouwenue r(R) ynosnerBopsier MHOrosHayHoit MV-3a-
BicuMocTH X —— Y, ecnu Ans oObix KOpTexei t, u t, us r, Ang
kotopaix t,(X) = t,(X) B I cyLIeCTBYeT KOPTEX t, TakoM, 4To t,(X) = t,(X),
t,(Y) = t(Y), t(Z) = t,(Z) (puc. 4.2.)

W3 cuMMeTpuH CylIeCTBYET U KOpTEX t, Takoi, uto (X)) = t (X),
t(Y) = t(Y) t(Z) = t,(2).
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Puc. 4.2. MV-3aBucumocTb

Hemma. Ecnu otnHomwrenue r(R) ynosnerBopser MV-3aBucuMocTu
X229 YuZ=R—-(XY), 1orynosnersopsier X > — Z, XNnY)=07
(mycTo).

Hnaye ropopd, eciu cyuectByioT koptexu fdp u fdp’, To nomxHbI
outh U fd’'p, u fdp’.

Teopema. Tlycts r — oTHOweHHe co cxeMoii R; X, Y, Z c R rtakue,
yro Z = R — (XY). OrHowenue r(R) ynosnerBopsier MV-3aBUCUMOCTH
X — — Y Torma u TOABKO TOraa, Korga r 6e3 morepu MHGOPMaLUU pac-
KJIaibiBaeTcsl B oTHoLeHUs co cxemamu R, = XY u R, = XZ.

AB — — BC u AB —» - C umeer Bua

R (A B C D)
a b c d
a b ¢ d
a b ¢ d
a b ¢ d
a b ¢ d
a b ¢ d

IIpoBepka BoinonHeHus X — — Y BO3MOXHA IBYMsl CIIOCOGaAMU.

1. (XY} NJ {X(R - XY)} = Z, rne NJ — onepauust CIUSIHMS.

2. Mycte Z =R ~ (XY), R, = XY, R,= XZ. Eciu 1, = an(r), £, = nRZ(r),
1o (r)NJ(r,) € 1.

Hycts ans x € X cyluecTByer ¢, KOpTexe# B I, U C, B I, CO 3HAYCHHUEM X.
ITycth ¢ — 4ucio Koprexeii B r. Ecnm gs joboro x e X = ¢, + ¢, 10
r = (r,)NJ(r,).

Ipumep 4.2. Brenem o6o3HaUeHUS:

ColX = xI(1) = (o ., (D)], CgcplAB = ab](r) = 4,
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C.IAB = ab}(r) = 2, C, [AB = ab](r) = 2,
Cuper = CcC, MR, = ABC; Z = R — ABC = D; R,= ABD.

ITyctb R — cxema otHoweHuii u X, Y, Z, W c R.

Ilna MV-3aBucuMocCTeil CylliecTByeT psii aKCMOM, KOTOPbIE 110 CBOe-
MY BHAY HECKOJIbKO OTJIMYHBI OT akcMoMm F-3aBucumocreit.

MI1. PednekcuBHocts: X — — X.

M2. TtononHeHue: eciu X - — Y, 0 XZ - —= Y.

M3. ARIUTUBHOCTBL: eCIM X > > Yu X ->->7Z, 10 X > - YZ. Bt
aKCMOMBI MOXO0XH Ha akcMoMbl F-3aBucumocreii.

M4. ITpoekTuBHOCTb: eCIU X 5> YU X 5> Z, 10 X >—->Y N Z,
X>-Y-Z

MS5. TpanautuBHocTh: eCU X 5> YUY 5> Z, 10 X 5> Z ~ Y.

M6. TlceBgoTpaH3uTUBHOCTE: €ciid X - Y u YW - > Z, 10
XWo—57Z —YW.

Crneayoouiast akcMoMa He MMeeT aHajiora mist F-3aBUcUMOCTEN.

M7. Jononuenue: ecnt X > — Y uZ =R — (XY), 70 X - — Z.

HokaxeM TONbKO akcMOMy M3, mOCKOJIbKY OCTaibHBIE NOKA3aTENb-
CTBA MOXO0XU TO CBOEH uiee.

U3 X — — Y caeayer cyuecTsoBaHMe KOpTeXa t CO CBOMCTBAMHU
t,(X) = t,(X), t,(Y) = t,(Y), t,(V) = t,(V), rme V = R — (XY).

Ananoruuno us X — —= Z caeayer t,(X) = t,(X), t,(Z) = 1,(Z),
t(W) = t(W), e W = R — (XZ).

Hano naiitu xoprex t(X) =t (X), (YZ) =t (YZ), t(U) = t,(U), rae
U =R ~ (XYZ). Tlyerp t = t,. Toraa t(X) = t,(X), t,(Z) = t(Z),
t() =t (YnW)=t(Y " W)=t (Y nW)=t(Y n W) ut(YZ) = (YZ).
ITockoneky U € (R = XY) n (R = XZ) =V W, 10 t(X) = t(U) =t,(U) =
= t(U).

Korpa peub uger 06 MV-3aBUCUMOCTSIX, TO BMECTe C HUMU MOIYT
cyuiectBoBaTh U F-3aBucumoctu. F- u MV-3aBpucuMocTu CBA3aHbl ABY-
MS aKCHOMaMH.

C1. Komnuposanue: ecnud uMeerca (R)y u X - Y, 0o X 5> Y.

C2. O6peauHeHue: e X 2> YN Z 5> W, tne WY uYnZ = ¢,
00X —>—> W

MoxHO Moka3aTh, 4TO:

1) cucrema M1—M7 nonua,

2) cucrema F1—F6, M1—M7, C1—C2 mia mHoxects F- 1 MV-3aBu-
CUMOCTE MOoJTHA.

CaoiictBa F- u MV-3aBucumocreit ucrnonbsyem B § 4.2 B npoueaype
HOpMaJIu3aLuH.
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B Heil yyacTBYIOT JiBE€ COCTABJSIOLINE:

1) F-3aBUCHMOCTH, KOTOpbIE Jal0T BO3MOXHOCTb Mojiyyuth 1H®,
2H®, 3HD, a takxke HopManbHylo ¢popmy Boiica—Komna (HOBK);

2) MV-3aBucumoctu, casizanHble ¢ 4HO u SHO.

F-3asucumocty. OCHOBHOE NPaBUiIo: Heobxoaumo, ytobsl r(R) pas-
naranoch Ha OTHOIIEHHS (CxeMbl), Hanpumep, R, u R,, 6e3 noreps, T. €.

{an(r)}NJ{nRz(r)} =r.

HopManusaiusi Bo3MOXHA 4Yepe3 IEKOMITO3ULMIO WIM METONOM CHHTE3a.

PaccMOTpUM OCHOBHBIE TTONIOXEHUST TIPOLEAYDH AEKOMMO3UIIUH,
HanboJjiee 4acTO UCNOMb3YEMBII B MPAKTHKE.

ToBopsr, uro F-3aBucumocts X — Y NMpuMeHMMa K cxeMe R, eciaun
X — Y aBnserca F-3aBucumoctsio Haa R. TTycte BI d = {r,, ..., r } co
cxemoit R = {R, ..., R } u F-MHoxectso F-3aBucumocreit Han U. BJI d
ynosnersopsier F, ecnu mo6as F 3aBucumocts X — Y us F* npumenuma
K cxeMe R U BBITIONIHAETCS OTHOLIEHUE T.

B o6uem cnyyae F MoxeT ObITh H3OBITOYHO U IMOTOMY BBISIBJISIIOT
G ¢ F u G = F. Tosopar, uro G HaBsa3aH cxeMe R MU MCMONB3YIOT
G-3aBHCUMOCTD UISl KOMITO3ULIUH.

Tlycts G-mHOXecTBO Beex F-3aBucumocreit B F*, koropeie npume-
HUMbI K Kakoi-1ubo cxeme R e R. Jlo6asa F-saBucumocrs B G* Hasbl-
BaeTcsl HaBasaHHoil R, mobGaa F-zaBucumocts (F*—G*) — HeHaBsizaH-
uHoit R. Muoxecrso F Hasg3zaHo cxeMe R BJl, ecnu mobas G-3aBucu-
mocTh B F* HaBsasana R, T.e. G e F.

Ipumep 4.3. ITycts R = (R, R,, R}, R, = ABC, R,= BCD, R,;= DE
uF={A-BC,CoA A->D D-EA—SE, A->DuA->E
HENPUMEHUMBl HM K 01HO# cxeme R.. Oanako F naBszano R, kak
G={A—->BC,C—>A,C—- D, D - E}=F u kaxnaa F-3aBucumoctsb
B G npuMeHumMa K Hekotopoii cxeme B R. F’ = {A — D} He aBnsierca
HaBS3aHHOM.

OcCHOBBI penauMoOHHOro UCYUCNEHUA

PA peanusyercst B BUIle TIPOLIEAYPHBIX SI3LIKOB, HO T€ XK€ MPOLECCH
3anpoca U OOHOBJIEHUSI MOTYT OBbITh ONMUCAHBI Ha SI3bIKE PEJISILIMOHHOI0
ucuucienusa (PY). B penssimoHHOM HCYMCIIEHHM BBIAENSIIOT MCYHCHe-
HHE JOMEHOB U MUCYMCIIEHUE KOpPTEeXeil.

Hcuucaenue xopmexceii npy NpexXHUX 0003HAYECHUSAX OTPEIENAETCS
HLIeCTePKOit

<U, D, dom, R, d, Q> A1)
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1 uMmeet Boipaxenue {x(R)|f(x)}, rae f — paspewiennas dpopmyna Han U;
X — cBODOAHAA nepeMeHHasl.

Ucuucnenue xoprexeit — dopmanusoBanHas cucteMa 0603HaYEHUN
M NPaBUWJI JISl 3aMTMCH BbIPaXeHUsI HOBOTO MpaBuJia.

Jlnst onucaHusa onepauuil B UCYUCIEHUM KOPTEXEH BO3IMOXKHO MUC-
nonp30oBaTh npemioxeHHbit B. Koggom sa3sik AJIB®A. B nem [9] uc-
MONB3YIOTCSl CAEAYIOLME OMEeparophl: get W — MOJYYHTb M3 paboueit
obnmactu w; range — o0sacth; hold — HANTH (NMEPBUYHBLA KITIOY 3aMOMU-
HAeT MECTO KOpTeXeii); put — BKJIIOUMUTH; having — MpUHAMIEKAUIMIA;
update — 0OHOBUTb, insert — BcraBUTh; delete — yHUYTOXUTB; up, down —
(copTupoBKa) MO BO3pacTaHUI0, YOBIBAHUIO; count — CYUTATH (UMCIIO
sanuceit); total — o6umit uror. INMpuMeHsiorcs creayiolme o603Haye-
Hug: Y, X — MHOXECTBO 3JIEMEHTOB JaHHbBIX U3 1oMeHa X B pesisiLMOH~-
HOM oTHoweHuu Y; 3 — cyuectByet; ¥V — nmoboit; v — UIIHU; n — U;
1— HE; «<x» — cUMBOJ 3HAYEHUS X.

3anpockl B PU BbipaxaiwTtcs nyteM cneurdukalluy npeamkara, Ko-
TOPOMY AOJDKHBI YIOBJIETBOPSITh KOPTEXU U goMeHbl. Mopmynsl B PU
CTPOATCST U3 aTOMOB U COBOKYMHOCTH JIOTHMECKMX U airebpaniecKux
onepaumi.

Kaxastit mons3osatens obnagaer cpoeil padoueir obnacteio w (00-
JIACTb CBSI3M MeEXAy IMOJb30BaTe/leM M MONENbl0 JaHHBIX). B pabouyio
o6acTh W MOMAJAIOT IaHHbIe, OTOOPAHHbIE B pe3yjbTaTe MoucKa (puc.
4.3). Pabouast obnacth W CONEpPXUT OTHOIIEHMS, BbiaeneHHble U3 MJ]
NocpeAcTBOM orneparopa get. OTHoweHue uMmeeT GopMmy Tabiuubt.

ITocne 3aBeplueHUs paboThl onepaTopa get COACPXKHMMOE W MOXET
obpabaTbiBaThCs TIOOBIM CMOCOOOM, KOTOPBIM IOMYCKaOT OA30BbIE SA3bI-
KM nporpamMmupoanusi. Orneparop get oGecrieduBaeT Bceraa npsiMoit
NOMCK (MO 3HAYEHUSIM, YCIIOBUAM AJIsI AAHHBIX) MOCAEA0BATEIbHO, HO
He o aapecy. ExuHuueit goctyna B s3bike PU sBasiercst 3k3eMmuisip
nornyeckoi 3anucu (koprex). [Tonb3oBaTeb MOXET OMpPEAE/IUTL B OIe-
paTope get MmoOyio BHIOOPKY JOMEHOB U3 OJHOTO WJIM HECKOJNBKUX OT-
HOLIEHUIA.

Ha ocHoBe ucuucneHus1 KopTexXeil MocTpoeH AeKNapaTUBHBIN SI3bIK
nporpaMMupoBanust Structured Query Language (SQL).

et et
<& <~g Monenb
Ionp3oBatens W » | JAHHBIX

y

put put

Puc. 4.3. Cxema BbINOAHEHHKA 3anpoca
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Ipumep 4.4. MnniocTpauuio oCHOBHBIX onepauuii Ha si3bike PU Oy-
JIeM NMPOBOAUTH Ha CIEAYIOUIMX OTHOLEHUsX [9]:

CTYO(CH, C®, Bann, Kypc, l'pynna, Kadeppa),
MNPEN(OH, Nd, JonxHocTs, Kadenpa, 3apnnata, Hanbaska),
CTMP(CH, IH, Yacwt),

rne CTYI, TIPEII, CTIIP — otHoweHust Crynent, IlpernogaBarens,
Crynent—IIpenonasarens; CH, CO — HoMep 3ayeTHOI KHUXKHU U ¢a-
MMt ctyaeHTa cootBeTctBeHHO; [TH, TI® — TaGenbHblit HOMep U ¢a-
MMJIMST TIpenoiaBaTelisi COOTBETCTBEHHO.

BapuaHTOB OnucaHUs 3apoOCOB 04€Hb MHOTO, MO3TOMY PAaCCMOTPHM
WX OCHOBHBIE KJIACCHI.
I. Oneparopnl noucKa:

a) MpocToi MOMCK — MONYYUTh DAMUITUMU CTYAEHTOB (M3OBITOYHbIE
Nyonupyolliie 3HaYeHUS He TOMeLIAIoTCs B pabouyio 06j1acTh W)

get w(CTY.CD);
Ha sa3pike SQL eMy cOOTBETCTBYET KOMaH/a
SELECT CTYA.C® FROM Cryn;

bonee noapo6Ho s3bIk SQL paccmoTpeH B Il. 3.

0) NMOMCK ¢ UCTIOJIb30BAHUEM KBAHTOPOB 3 U V U JIOTMYECKUX Onepa-
UMA — CYIECTBYIOT M (DaMMJIMM CTYICHTOB TaKHe; TaGe/IbHblii HOMEp
npenoaasatens — 2486

range CTIPx
get w(CTYA.C®D): 3x (X.CH = CTYAA.CHNX.TMH = '2486");

I1. Onepanuu oOHOBNEHMS:

a) npoctoe OGHOBJIEHHEe — 3aMeHMTh Ha3BaHue Kadenpsl UnYC y
npenofasarens ¢ TabeibHbIM HOMepoM 2486

hold w (MPEN.MH, NPEN.Kadenpa): MPEN.MH = 2486 w.Kaden-
pa =WnYC
update w;

0) npocroe BKJIIOYEHHE — BKIIOYUTH (put) B OTHOLIEHHE 3aMMCh 0
CTYIEHTE C HOMEPOM 3auyeTHOI KHWXKKHU 857 ITetpoBe: 6ann — 3, Kypc — 4,
rpynna U4, kadpeapa UnYC
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w.CH = 857

w.CO =TeTpos
w.Ban 3

w.Kyp c=4
w.l'pynna = N4
w.Kadegpa = NnyC
put w(CTY);

B) YA&IeHHE — YAATUTb JaHHbIE O CTYEHTaX, UMEOLUMX Oal MeHee 3

hold w(CTYA): CTYA.Bann < 3
delete w;

) OOHOBJIGHHE OCHOBHOIO KJIIOYa — 3aMEHUThb TAOEIbHbI HOMED
npenogasatesns ¢ Ne 785 na Noe 127

hold w(IMPEM): NPEMN.MH =785
delete w

w.lMH =127

put w(MPEI).

I11. Borancnsembie onepanuu (oOudmorednsie Gynkumn):
a) KOJIMYECTBO 3aMUCEil O CTyJeHTaX

get w(count(CTYZ.CH));

Hcuucaenue domenos. B ucumcieHun TOMEHOB, OMpeaeisieMOM TOI
Xe LecTepKoi 2jieMeHTOB (4.1), mepeMeHHbie UCMONMB3YIOTCSI HA IOMe-
Hax ¥ OMepaluuu MOTYT COAepPXaTh HECKOJIBKO MEePEMEHHbIX.

3anpoc: HaWTU HoMepa, GaMUIUU ¥ 6aJUIbl CTYIEHTOB 4 Kypca IpyI-
nel U4 kadenpst UnYC

{XYZ | CTYO (XY Z4 W4 NnYC)}.

3anpoc: Noay4uTh GaMUIUK MPENOAABATENEH U KOJMYECTBO YacOB
{(XYP|3Z3L3IMINIQMPEM(Z NMYC MN XP)~CTAP(Q ZY))}.

B o6uiem Buae — 3TO BbIpaKEHUS

{a, ..a| (@) ...(3Eb) R(c, ...c,)) (R, ...c )}

rae Cij — HEKOTOPbIC 3HAYCHHUS a,, bi’ IMOSABNAIOUIUECS HE MECHEE OHOrO
pasa, UIX KOHCTAHTHI. Bce MEPEMEHHBIC HEABHO CBsI3aHbI KBAHTOPOM
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CYILECTBOBAaHUSA U OTOOPAXKAIOTCA MOAYEPKHYTHIMU CUMBOJIBHBIMU CTPO-
Kamu. HenomuepkHyThie CTPOKM ABNSIOTCS KOHCTaHTaMM. BbiBoj Ha ne-
yarb noMeyaerca cumBosioM P.(print), 32 KOTOPHIM BO3MOXHO yKa3aHUE
UMeHU nepeMeHHoi (Hanpumep P.A.).

Ha ocHoBe ucumncnenus nomeHos M.M. 3nydpd, kak ormeueHo B [9],
cosnan [9] Bu3yanbHblil feKIapaTUBHBIN SI3bIK TporpaMMupoBaHus Query
By Example (QBE). ’

B cuny cBoeit yHuBepcanbHOCTH s13bIK SQL (TouHee SQL2) nmomyuun
LIMPOKOE pacripoCTpaHEHUE B COBPEMEHHBIX pefsaunoHHbIX Bl u Gyner
nogpoOHee pacCMOTPEH B IT. 5.

B cBeTe cxa3zaHHOro 3aKOHOMEPHO BO3HMKAET BOMPOC O COMOCTABJIE-
HuK PA u PU B cMBbIC/ie MONHOTHI M 3aMKHYTOCTH OMepaluii npeobpa3o-
BaHUs TabNUIL.

O6wum ans PA n PU (puc. 4.4) aBnsercst NpocToTa, HE3aBUCHU-
MOCTb AaHHBIX OT (U3UYeCKON opraHM3auuu U GUNYECKUX METONOB
Jnoctyna.

JIOCTOMHCTBOM PEJISILIMOHHO anreGpbl SIBJISIETCSI BO3MOXHOCTB JI0-
Ka3aTeNbCTBA MOJIHOThI CUCTEMbI onepauuit. OTHaKo onepaiuuu pessi-
UMOHHOM anre6Gpbl COOTBETCTBYIOT NMPOLENYPHBIM SI3bIKaM, UTO XapakK-
TepHO WISt pa3pabOTYUKOB U MOJIL30BATENEH-MPOrPAMMUCTOB U He
OueHb yn100HO /TS MoNib30BaTeNeli-HenporpaMmMuctToB. Onepauus pens-
LUMOHHOTO MCYMCNIEHHUSI peau3yeTcsl B BUAE MEKIAPATUBHbBIX SI3bIKOB
NPOrpaMMMpPOBAHMS, YTO /LTS NTOJIb30BATEIISI MPEeANnouYTUTENIbHEee. M HbI-
Mu cioBamu, PA pononusiercss PU. B 1o e Bpems noka3aTenbCTBO
MOJHOTHI CUCTEMBI OMNepaluil B PelSIMOHHOM MCUYMCIIEHUU 3aTpya-
HUTENbHO.

Hoxka3zano [4, 10, 11] oqHO3HAaYHOE COOTBETCTBUE IPYNI Onepauui
PEeNISUMOHHON anre6pel ¥ PeNssuMOHHOr0 MCYUCAEHHUs. DTO OJXHOBpe-
MEHHO SIBJIIETCS NOKAa3aTebCTBOM IMOJHOTHI U 3aMKHYTOCTH CHCTEMBI
omnepauuii B PU 1 BO3BMOXHOCTH mepexoia K AEKJIapaTUBHBIM SI3bIKAM
tuna SQL.

Pengamuonsoe »| PesuyoHHas
UCUMCTICHUE ! anrebpa;
KopTexcﬁ-SQEL, - ek CYB/]
noMeHoB-QBE | FoxPro

Puc. 4.4. CooTHOWIEHHS PEASLIKOHHOTO HCYUCAEHUA
U PeNsiLMOHHOMN anredpot
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4.2. NOCTPOEHUE BA,

IMocrpoenne Bl npeanonaraeT NOCTpOEHUE CTPYKTYPHI, €€ 3aMofiHe-
HUe JaHHBIMU, OMpeJesieHre 00acTH AOCTYIA K JAHHBIM U WX 3aLUTA.

[ToctpoeHue CTPYKTYPHI CBSI3AHO C HOPMATU3ALIMEN.

Hopmanuzauusa. B npouecce HopManu3alMd — HA OCHOBE pACCMOTpPEH-
Horo popMasibHoro anmnapara F- u MV-zaBucumocreii crposirca IHO—5HO.

1TH® spasierca minockuM ¢aitioM: B KOXKIOM I10JI€ MOXET GBITh TOJILKO
aToMapHas 3aruch, 3aMMCh CTIMCKA WM JIPYFOro CIIOXHOTO 00beKTa He
JOITYyCKAaeTCH.

IlepBasi HopmanbHast dopma 1H®. OrHOLUEHHE HAXOOMTCS B MEPBOi
HOpMaJIbHO# popMe, ecu 3HaYeHUsT BcexX ero arpubyToB npocrsie (amomap-
Hble), T. €. 3HAYeHUe aTpudyTa He TO/DKHO OBbITh MHOXECTBOM WJIM MOBTOPS-
outeiicst rpynnoii. B lkonbHOM Kypce BBOIUTCS ajireGpa: 3ieMeHThl — MoJis
N, onmepaumu — cioxeHvie, BBIMUTAHUE, YMHOXeHMe, aenenue. Mx ocHos-
Hble CBOIICTBA: KOMMYTAaTUBHOCTb ab = ba, accoumaruBHOCTh (ab)c = a(bc),
IMCTPUOYTHBHOCTH (a + b)c = ab + bc, HaeMnoTeHTHOCTb a2 = a.

HeHopMain30BaHHOMY OTHOLLIEHHIO COOTBETCTBYET MHOTOYPOBHEBAS
tabnuua (Mepapxus) B OTAHYHE OT OHHOPOMHOH TabMUYHON CTPYKTYphl
HOPMalM30BaHHOTO OTHOILIEHUSI.

TIposenem nocrpoeHue IHO®—3H® Ha ocHoBe mipuMepa 4.4.

ITpumep 4.5.

CTIP (CH, IIH, Kadenpa, Pakynbrer, Yacsl),
sl pl, pb k1 fl 10,10

s2 pl kl fl 20.

QuesuaHo, yto tabnuua CTIIP He Haxonutcs B 1H®, nockonbky B
noasix ITH u Yach umelor Mecto cnucku. Ilpusenem tabnuuy Kk [HD.

CTIIP (CH, IIH, Kadenmpa, ®akynvrer, Yacsi),

sl  pl k1 fl 10

st pé6 ki fl 10

s2  hl k1 f1 20.
PaccMoTpyM omnepaliuy o6HOBIeHUS (BKITIOYEHHUE, yaaleHUe, OOHOB-

JeHue).
Bxmoyenne. HeBo3MoXxHO noctaButh HOMep 3a4eTku ctyaeHTa CH,
eci He U3BecTeH TabebHblil HoMep Tipenonaparens [TH.
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6)
CH CH CH

O [IH
Kadenpa o

daxynsrer ARRINICE

Yackr Yacsl

Puc. 4.5. [locrpoerue 2HP

Ynanenue. YaneHue 4acoB YAISIET OCTANIbHYI0O HHPOPMALUIO.

Oouosnenne. M3meneHue k1 TpeSyet nMpocMoTpa HECKOJIBKUX 3alUCEH.

Jinsa ycrpaHeHusi 3TUX HemocTtaTkoB crpoutcs 2H® (puc. 4.5).

Bropast HopManibHast opMa 0becTieunBaeT MOJTHYIO 3aBUCMMOCTD HEKJIIO-
YeBRIX aTpUOyTOB OT KiMo4eBbiX. [ToHAs 3aBUCUMOCTb 03HAYAET, 4TO B JIIO-
5oif MOMEHT BpeMEHMU KaXJIOMy 3HAUYEHHUIO aTpuOyTa A COOTBETCTBYET HE
GoJiee OIHOrO 3HAYEHUS aTpubyTa B, cBsSIZaHHOIO ¢ HUM OTHOLUEHHEM R.

W3 puc. 4.5, a BUHO, 4TO MOJIHOM 3aBUCHMOCTHU OT COCTaBHOTO KJTIOYA
CH ITH net v Tabnuua pacriagaetca Ha ase (puc. 4.5, 6).

C (CH, Kadenpa, ®axynbrer) CY (CH, ITH, Yacwmi)
sl ki1 f1 sl pl 10
s2 ki fl s2 pl 20.

3mech MOXHO BBECTH MH(POPMALMIO O CTYAEHTE, €CIH OTCYTCTBYET
HOMED MpenojaBaTeis; yAATUTb Yachl, HE yAajsisi JAaHHBIX O CTYAEHTE;
OOHOBUTH Ha3BaHME Kadeophl TONBKO OIMH pas. M3 AByx TaGnuIl ierko
BOCCTAHABIMBAETCH OQHA TabjMLIa. 3aMETHUM, YTO KOJMYECTBO XpaHHU-
MO UHMOPMALNKH YMEHBLUIUIOCH.

OnHako # 31ech, B TaOnuie C, UMEIOT MECTO HEJIOCTaTKH.

Brmouenue. Ecniu Her CH, Henb3a BBecTH maHHble 0 dakynbprere U
Kadenpe.

VYaanenue. YnaneHue gaHHeix k1 Biaeuer yraneHHe JAHHBIX O CTYIEHTE.

O6nosnenne. U3menenue 3aBucumocteil «Kadenpa—Pakynbrer»
norpedyeT MpOCMOTPa MHOTHX 3aITMCE.

Heo6xonuma 3H®. Tperbg HopManbHass ¢dopMa ycTpaHsSeT M30bi-
TOYHbIE 3AaBUCUMOCTH MEXIy HEKIIOUeBbIMU arpubyTaMu. 3aBUCHMOCTh
«Kadeapa—®Daxkynsrer» ABIsAETCA TPAH3UTUBHOM U ynaisaercs, a Tabnu-
ua (puc. 4.6, a) pacnanaercsa Ha ape: PC u KC (puc. 4.6, 6).

®C (CH, Pakynsrer) KC (@akynerer Kadenpa)
sl fl fl kl.
s2 fl
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a) 6)

CH CH_ :l
Kadenpa Kagenpa Kadenpa i
Qaxynsrer Qaxynprer

Puc. 4.6. [Moctpoerne 3HD:
a — obuias Tabanua; 6 — Tabnuusl ®C u KC

Cyuiectsyer HopmanbHast ¢opma boiica—Komaa (HOPBK). Cxema
otHoweHusi R Haxonurcsi B HOBK orHocurensno F-3aBucumoctu F,
ecnu Juist o6oro Y C R u nmoboro arpubyra A € R\Y u3 Y — A cnenyer
Y - R, 1. e. ecnin Y HETPUBUANBLHO ONPEAENSET MPOU3BOJILHBII aTPUOYT
R, To ximou Y ecthb cynepximou K.

Ecnin Y — He xmou B R, T0 R = (R\A, YA).

H®BK cyiectByer He Bcerjaa.

3H® aBngercsa OKOHYATENBHOM, €CIM UMEIOT MECTO 3aBUCHMOCTH 1 : 1
u 1: M. lns orHowewuit M : M nipoueypa npojosixaercsi yTeM NocT-
poerust 4H® u SH® nna MV-3aBucuMocreii.

IIyctp F-muHoxecrBo F- u MV-3aBucumocteit Hag U. Cxema oTHO-
wenust R Haxogurca B 4H® ornocurensHo F, ecnu pnst kaxgoit MV-
3apucuMoctu X —— Y, BeiBoaumoii u3 F u XY c R au6o MV-3aBucu-
MOCTb TPUBHAJNBHA, JIn60 X — cynepkitoy wisi R. Cxema BJI R Haxogut-
cs B 4H®, ecnu xaxnas BXOISILUAS B HEE CXEMa OTHOLLUEHUS] HAXOAUTCS
B 4H® orHocurensHo F.

MV-3aBucumocts X —— Y HasbiBaeTcd TPUBUAJIBHON [J151 CXeMBI R,
copepxaiueit XY, ecnu no6oe orHoleHue r(R) ynosnersopsier X —— Y.

[Ipnmep 4.6. OtHoweHUe «COBIT» (Tabn. 4.1) ynosnerBopsieT TpeGo-
BaHMsM MV-3aBucumocTeit 1 MoXxeT ObiTh NMpeAcTaBieHo B Buae 4H®:
Kaxnaass u3 noacxem (tabn. 4.2, 4.3) naxoaurcs B 4H®.

Tabauya 4.1
OTtHoweHue «CobIT»
3ason Tonap Marasvn
z; t, m,
Zl tl mz
Zl t2 ml
zI t2 ml
ZZ tl ml




Tabauya 4.2
OTtHoweHnue «Mpoussopcreo»

3ason Tosap
Z t,
Z t;
Z; t,

Tabauya 4.3
OtHoweHue «CHabxeHune»
3ason MarasuH
ZI ml
ZI m2
lZ m2

3mech BO3MOXHA U Apyrast TpakToBKa (puc. 4.7): orHoueHne M : M
3aMEHSIETCS] ABYMS OTHOWEHHUSIMHU 1 : M ¢ MOMOUIBIO NMPOMEXYTOYHO-
ro Kjaioya, KOTOpbIM OKa3piBaeTcs nojye «3apof». HeTpynHo BUAETD,
4yTO cxema Tabn. 4.1 o6nagaeT cBOHCTBOM coeqHeHU Tabnul (Tadi.
4.2 v Tabn. 4.3) 6e3 norepb. PakTUyeckn oTHoweHUe «COBIT» Haxo-
aurca B SHO.

B To xe BpeMs orHoweHue «CObIT]» (Tabi. 4.4) He oTBeyaeT Tpedo-
BaHUAM MV-3aBUCUMOCTEN M He MOXET OBIThL PaziokeHO Ha CXeMbl
«[TpousBoactBo» U «CHaOXeHUE», MOCKOJNbKY, KaK JIETKO BHAETH, NPU
COEIMIHEHUH M3 HUX He BOCcCTaHaBiMBaeTcsi cxeMa «COBITI».

OtHomeHue HaxogutTcs B SH®, ecnu ero nonHas AeKOMITO3ULIMS
COAEPXUT BO BCEeX MPOEKUMSIX BO3MOXHBIH KIIOYU (KIHOY-KAaHIWAAT).
WHbiMU cnioBamu, oTHolueHHe R pasnaraercst Ha HECKOJIBKO CXeM, KaX-
nast U3 KOoTopbix Haxoaurcs B 4HO.

o Cram

Puc. 4.7. [lpomMexyTouHblil K04
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Tabaruya 4.4
OtHoweHue «ComT1»

3anon Tosap Maraaun
Z 4 m,
Z 4 1,
Z [ m,
Z, 4 m,

4.3. UCNOJNIb3OBAHUE B4

3anpochl, Kak MOKa3aHO paHee, MOTYT ObITb ONMUCAHBI Ha A3bIKAX
PENSILMOHHOM airedpbl U PEJSILMOHHOIO UCUUCIIEHUSL.

C MoMolLbI0 peIUMOHHOMN anredpbl MOXeT ObITh MOCTPOEHO EPEBO
sanpoca. Bosiee TOro, 3anpoc Moxer OblITh onTUMu3MpoBaH [4, 9, 12,
13]. OnTUMM3ALMSI MOXET BHITIONIHATBCH € YUETOM CHEAYIOLUUX MPaBUIL.

1. BoinonHeHue cenekUM KaK MOKHO paHblile.

2. CoprupoBka (aitjioB MK cO3AaHUE UHAEKCOB MyTEM COEIMHEHUS
JEKapTOBA MPOH3BEACHUSI C TIOCAEAYIOUIEH CeleKLIMEe.

3. TipeasapuTeNibHOE BBIYMCAEHHE OOLIMX BbIPAXKEHUIA.

4. BbinonHeHUe CeNieKUIMU W MPOEKIMK 34 OAUH MPOCMOTP.

5. KoMOGuHupoBaHue NpoeKUUU ¢ NPEALIEeCTBYIOUIMMU UK MOCE-
AYIOIUMU OnepalUsIMHU.

6. O6bhenuHeHUe CejleKUUU C MPEaUIECTRYIOIUM JEKAPTOBBIM NpPO-
U3BEACHUEM.

ANTrOPpUTMUYECKH ITO MOXET ObITh MPEJICTABIEHO B TAKOM BUJE.

Iar 1. Cenekuuio SFI Y sux 1 SFN (E) npeacTtaBuTh KaK Kacka/ cesle KM

SFI("'(SFN (E))) — 3akon 1.4 (cm. § 4.1).

Ilar 2. TTepemMecTUTh JIIOOYIO CENEKLIMIO B IEPEBE KAK MOXHO HHUXE —
sakonnl 1.4, V.1, IV.3, IV.5.

ITar 3. TTepemecTuth MOOYIO0 NMPOEKIUIO B HU3 JIEpEBA — 3aKOHbI
1.2, IV.5, IV.6.

ITar 4. CkoMOGuHMPOBaTh 11060 Kackaa cefeKuuil (npoekuuit) B
ONMHOYHYIO cejlekuuio (nmpoekuuio) — 3akous! 1.1, 1.2, 1.5, — unu ce-
NEKUMIO C TTOCHENyIoileil MPoeKUUeH.

Iar 5. Paz6urh BHyTpEeHHUE Y3/Ibl iepeBa Ha rpyniibl: 00bEANHUTD
[BYXMECTHBIE OMEPALMH C NPEILIESCTBYIOIMMHU HITU MOCHENYIOLIMMU Y3ITY
yHApHBIMU orepatdamu S 1 P.

IIfar 6. TTepeiiTn K Gosee BLICOKOMY YPOBHIO HepapXHH.
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IIpumep ontumusaumu. ITycth AaHa [4] 6a3a naHHbIX «bubnuorekar:

KH{UTU](Haseanue[_knuru], ABTop, HassaHue-naparenscTtaa, N_6k),

N3 A[ATENUN](HaseaHne_unapatennscrsa, MecTo, Anpec_nagatenb-
cTBa),

HYUT[ATENN](DPamunus, Aapec, MNopoa, N_dopm[ynsapal),

BblA[AYN](N_odopm[ynapa], N_6k, Oata),

rae 6k — OMOMMOTEeYHbII KaTayor, a it 0003HAYeHHsT TaGNULL U 1oei
UCIOMBL3yeM coKpallieHus (6e3 OyKB B KBaJpaTHBIX CKOOKaXx).
3anpoc: HaWTH, Y KOrO HaXomATCsl KHUTH, BbidaHHbie no 01.01.1997.
Emy cooretctByeT Ha s3bike AJIBDA 3anpoc (puc. 4.8, a)

HassaHuEe O fata < 111997 Tos (o (BB, 4YUT,KH)),

rae F = YUT.N_cpopm = BbBIA.N_dopm n KH.N_6x = BbI[I.N_6K,
S = HasBaHue kHurH, Astop, HasBanue msmarenbcrsa, N_6k, ®amu-
sus, Anpec, Topon, N_dopm, Hara).

Ha puc. 4.8, a pasgensior aBe CeNeKUMHU U MEPEMELLAIOT KaK MOXHO
Huxe B Aepepe. CelieKuust

i

G 4.2)

BATA < 1.1.1997

HHMXeE MPOEKUMU M ABYX CejieKLuit o 3akoHam L.1, [.5.
Cenekuus (4.2) npumenserca K npoussenenuio (BbIJ x YUT) x KH.
Hdara — eauHCTBeHHbI1 arpubyt otHowenust BB, moromy

Opata < 11.1so7((BBLL x UMT) x KH)
Ha
(Cpatas 199

((O 1A <1199 BBLI)) x HHAT) x KH.

CeneKumio MOXHO MepeMecTUTh BHI3 Mo AepeBy. Cenekuusi ¢ ycio-
BeM KH.N_6x = BbIJI.N_6k He MOXeT GbITh M€peMellieHa HIXE JII0-
60ro AeKapToBa MPOU3BEAEHHsI, TOCKONLKY HMeET aTpuOyThl KaK OTHO-
weHust KH, tak ¥ Apyrux oTHoLIeHMIA.

_(BBIJI x YUT)) x KH

G o)

YUT.N_GOPM = BbIA.N_®OPM
MOXeT ObITh nepeMellicHa HUXKE U MMPUMEHEHA K MPOU3BENCHHUIO
Opiata < |.1.|997((BI)UI) x YAT.

BbI/I.N_cdopm ecTh uMsa aTpubyTa OTHOLIEHMS], MOJYYEHHOTO B
Opata < L11997{ BbIIL), n60 310 aTpubyr orHoweHus BbIJL.
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a =« 6)

T
Haspanne xunru Hazsanue kuuru

© Mara< 01.1.97 ®KH.N_6x=BBIILN_6x
T
YUT.Pamwmas, YAT.Anpec, o
YUT.N_®opm, BB, [ara IUT.N_dopm=BbII.N_¢popm
(o
YUT.N_cdopm=BbIA.N_dopwm; 4
KH.N_6x=BBLI.N_6K Harag 01.1.97
—
BBl YUT KH BB YAT  KH

Puc. 4.8. lepeso 3anpoca

TTo 3akoHy 1.2 aBe NMpoexunu KOMOMHUPYIOTCS B OOHY T, pnue U
pe3yabTar oTpaxaercs Ha puc. 4.8, 6.
TTo 3akony 1.4 7,0\ iue Y O, N_6x = s N_sx SAMEHHM Ha Kackaj
nHA3BAHME’
o-mLN_6|< = bt N_6k? (43)

TEHABBAHME. &kH.N_6K, BaA.N_6k

TTo 3akony IV.6 Beipaxenue (4.3) 3ameHsieTcs HA T

HA3BAHME, k#.N_6k?
MPpUMEHEHHOTO K oTHouteHno KH u

T[nbm.N_GK’ (44)

NPUMEHEHHOr0 K JIEBOMY OfepaTopy AeKaproBa MpOM3BeaeHHUs Oojee
BbICOKOTO ypoBHA (puc. 4.8, 6).

IMocneaHsas npoekums (4.4) B3auMoaeicTByeT ¢ HUXKHEN CesleKLMert
no 3akoHy 1.4 u monyvaercs kackan:

|

Boin.N_6k,

(4.5)

G‘IMT.N_Q)OPM = ot N_cdopm,

TcBblﬂ.N_GK, uut.N_copm, pein.N_dopm.

IIpoekimst (4.5) «npoceuBaercs» uepe3 AeKAPTOBO MPOU3BEAEHHE TIO
3aKkoHY 1V.6 u yacTHYHO — yepes Opata< 1119907 BbL) 1o 3akony 1.4. Kpome
TOrO, MPOSKUMA T, 6\ ouun N_pop,nara — MBTMLIHSISL (310 Bce arpubytht BBIJT)
1 KeKimoyaercst, Torma oKOHYaTeTbHBIN pe3ynbTaT MPUHUMAET BUI, NPUBE-
HOeHHBII Ha puc. 4.9, HA KOTOPOM IPYNIIBL OMepaTopoB 00BEIeHbI YHKTUD~
HBIMH JTUHUsIMU. J[1060€ U3 IeKapTOBBIX Npou3BeneHuit sBisiercs: HakTu-
YeCKH DKBUCOEIMHEHHEM, €CIH €ro CKOMOMHHMPOBATh C CeJeKIIUeid, Haxo-
Jsuieiics B gepese Bbillie. IHBIMU ciioBaMu, cenekumst wist BbIL 1 npoexuust
st YUT moryt GbiTh ckoMOMHHpoBaHb! B rpymibl I u 11, npu aToM cHaua-
Jia BBIMONHSIOTCS orepaliuu rpyrnsl I, a 3arem — rpymnnbt 11
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Haspanue KHuru

! 1
E |
L e L
: KH.N_6x=BBILN_6x !
: n KH
i KH.N_6x E
: HaspaHue KHUTH I
L e B
BBIIN 6k

YUT.N_cbopm=BbIA.N_ctopm

T T
BBIJI.N_cdopwm;

o I
Hatag 01.1.97

|
! BBI.N_6x YUT.N_dopm
!
|
i

Puc. 4.9. Ipeobpa3oBaHHOe AEPEBO 3anpoca

TTosyueHHBIi pe3yNbTaT MOXET 0Ka3aThCsl HEONITUMATbHBIM, TOCKOJb-
KY KpUTEPUIL ONITUMU3ALUU KAK TAKOBOI OTCYTCTBYET.

Ipouenypa onTMMU3ALMHN BHITIOJIHEHHS 3aNIPOCa PeaIM30BaHa B psifie
CVYB/. Tak, B CYB/ Access [29] oHa BHINOJHAETCS Yepe3 Mocaeaona-
TesbHOe oOpaleHue K neMeHTaM MeHlo Cepsuc\AHanus\bsicTponeii-
crBue. Jlanee HeoOGX0MMMO BBECTH MHIEKCHI JJIsl BCEeX MOjeil COCTABHOTO
MEPBUYHOTO KJII0Ya, YKa3aTh BCE MOJIA ¢ KPUTEPUSAMU BBHIGOpA UK COp-
THPOBKM, CBA3EH MEXAY TaONMLIaMM.

4.4. DYHKUMOHUPOBAHUE B}

Paccmatpubag nipouecc dyHkumnoHnpoBanusi bJI, obecnieunBaeMElit,
kak npaBuno, CYB], ciaenyeT cKasaTb O CHHXPOHH3aUMH paboThl OT-
JeNbHBIX 0JIOKOB, 6€30MaCHOCTH (L1€JIOCTHOCTH U 3alMTE) JaHHBIX, BOC-
craHoBieHUH AauHsIX Bl nocne cGoq.

CHHXPOHHU3ALUA UMEET MECTO KaK MPH OJHOIOL30BaTeIbCKOM, TaK
U NpY MHOTOTIONB30BATEILCKOM pexuMax. [leppoHayaibHO IOrOBOPUM
00 0IHONONBL30BATENLCKOM pexuMe, 00eCleyruBaeMOM TPAaH3aKLMSIMU.
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TToa TpaH3akuMei NOHUMAETCS:

* BXOJHOE COODLIEHKeE, NepesaBaeMoe B CUCTEMY U OTpaxaloliee He-
KoTopoe peanbHoe cobbitue B KoMnbiotepe (b);

e npouecc U3MeHeHUs! B BJl, BbI3BaHHBII Tepedadeit 0QHOrO BXOJ-
HOTO COOOLLUEHUS.

K TpaH3aKUMK NPeabsIBAsIIOTCS CEAYIOUINE OCHOBHbIE TPEOOBAHHUS:

® OHA BBIMONHAETCS TIOJHOCTHIO MU HE BBIMOJIHSETCH COBCEM;

® TPAaH3aKLMs JOJKHA UMETh BO3MOXHOCTb BO3Bpara, Npu 3TOM He-
3aBMCUMBII BO3BPAaT B HayajibHOE COCTOSIHME 10 MOMEHTa MU3MEHEHUS
COCTOSIHMSI BCeX OOBHEKTOB;

e TpaH3aKUMSI AOJIXKHA ObITh BOCTIPOM3BOAMMA. NMPHU BOCMPOM3BOI-
CTBe OJIOKUPOBKY HEOOXOOMMO OCYLIECTBISATh A0 MOMEHTa MPOCMOTpa
BCEX OOBEKTOB.

Bo3MoxHa aByxcdasHasg M TpexgasHasa cxeMa TpaHsakuuu. [Tocne-
IHss GoJiee CIOXHAsE U MPUMEHSIETCSI B OTPAHUYEHHOM 00beMe (Harpu-
Mep, B cucteme yrnpasienusi pacnpenenenHoit bl SDD-1). ITorosopum
0 LUMPOKO INMpUMeHsieMoil AByX(da3HOIl cxeMe TpaH3aKLMU.

IlepBas ¢a3a (onepauust dukcaum): Bce yCTpOHCTBa, yUacTBYIOLINE
B TPaH3aKLUMH, COOOILAIOT O CBOEif FOTOBHOCTH CITELIMAIBHON ITPOrpaM-
M€ — CHCTEMHOMY XypHaly (KypHajy TpaH3aKUMIt).

Bropas ¢da3a nmo CMCTEMHOMY XypHally TPaH3aKLUi MPOUCXOIUT
BbIMOJIHEHME WJIM BO3BpAT B NMpeXHee MoJjioxkeHue (0TKaT) B TOUKH QK-
cauum (Touku KoHTpossi) (puc. 4.10).

BosBpar (BoccTaHOB/IEHME) MOXET OBITh OMEPATUBHBIM, MPOMEXY-
TOUHBIM, JTUTEbHBIM. JIJIS1 ABYX MEePBBIX YCTAHABINBAETCS Mpeablayliee
coctosiHue (TOYKU DUKCALUM), LIS MOC/IEAHEr0 — KOHTPOJbHBIE TOUKH.
KoHTponbHble TOUKK TIpeHa3HAYEHBI TSl POLIEAYPbl BOCCTAHOBIEHUS
- Bl mocne cepbe3HOro c60s M YCTAHABIMBAIOTCSI MEPUOAUYECKHU (HATIPH-
Mep, ¢ MHTepBaJioM 2—3 cekyHabl). UHTepBan onpenensiercss Mpu Ha-
ctpoiike BJI unu KomrmploTepa.

IlepeiimeM K MHOromojib30BaTelbCKOMY pexumy (puc. 4.11). 3necw
3ajaya CHHXPOHM3ALUMMU MPOLIECCOB YCIOXHSETCSI 3a CYET B3aUMOAEH-
CTBMSI HECKOJIBKHUX TMOJTb30BaTENEH.

s nmo6oit Tpansakuuu TP BO3MOXHBI ABE TpyNmbl JeHCTBUAL:

e U3MEHEHUE COCTOSIHUS (3amuch) — W;

T®
' 1 | » Bpems
Touka «—— |
¢rkca- Orkar

uH (TD)

Puc. 4.10. leiictBue TpaH3akuuu
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|
[Houcxemal] LHOJICXCMaTl [HOHCXCMa N | THompsoBarenn

Puc. 4.11. MHOronons30BaTensCKUl pexum

e cynthiBaHue (YT€HHE) COCTOSIHUSL — R.

Hnst aByx B3aumoneicTylowmnx Tpanzakuuii TP, u TP, BosamoxHu
CleAyouMe Ciyyau.

1. OnHoBpemeHHoe usmerenne TP, u TP, ipu 9TOM BO3MOXHbI Ha-
JIOXEHUE NaHHbIX (MoTepsi OOHOBAEHHUS) WM OlIMOKa B MepBOil TpaH-
3aKLUMU (B3aMMO3aBUCUMOCTb BOCCTAHOBJICHUS).

2. Uamenenne R, u cunteiBanne W, ¢ AByMs1 BOSMOXHBIMU MOCHEN-
CTBUSIMMU:

a) uameHeHue ¢ nmomoiubio TP, 3Hayenus, cuutoiBaemoro TP, (Boc-
MPOU3BOAMMOCTb CUMTHIBAHUS);

6) otkar nepen okoHyaHuem pabotel TP, (mockonbky HeT usMeHe-
Huit B TP,) u Bosspar TP, B nmpexHee COCTOSAHME.

3. Yrenue TP, u nuameHenne TP, (HET rapaHTMH BOCIIPOM3BOAMMOCTH).

JIist ycTpaHeHUs] 3TUX HeXeNaTeJbHbIX SIBJIEeHUI BO3MOXHBI TakKue
crnocoObl ynpaBieHus:

e 0JIOKMPOBKA MOHOTO/IbHAS WJIM COrIaCOBaHHasl;

® OTJIOXXEHHBbIE U3MEHEHMUS;

e NPUBA3KA MO METKaM BpeMeHU paGoThl KOMITbIOTepa (BpeMeHHasl
MPUBS3KA).

Bropoit u Tperuit crrocobbl paccMOTPUM MPU U3YYEHUM pacrpene-
JIeHHbIX 623 JAHHBIX, 2 3eCh OCTAHOBMUMCSI Ha TEpBOM criocobe.

BoKHpoBKa BBIMONIHSIETCS TOJIBKO JUIS OJHOM TPaH3aKLIMU U OJJHOTO
obbekra.

ITpu nocnemoBatenbHOM (BO BpeMeHM) BBIMOSIHEHMU TPaH3aKLMN
HapylweHH LIENIOCTHOCTH HET, HO TaKoe BBIMOJHEHUE TpeOyeT MHOro
BpEMEHHU. B CBSI3U C 3TUM MCMOJB3YIOT TaK Ha3bIBa€MbIi Napaiie/IbHbIi
pexuM (mapauienusmM). BBOOUTCS MOHSTHE «PABWIBHO O(OpMIIEHHAS
TpaH3aKuus» [44.

1. ITepen o6paGoTKoit 06bEKTa AOKHA GLITH BLITOJHEHA €0 OJIOKH-
pOBKa.

2. ITocne 06paboTKM OOBEKT HOIKEH OBITh pa3bIOKUPOBaH.

3. [Tepen pa3daoKUPOBKOI He JOJIKHA BBIMOJIHATHCSA MOBTOPHAst 610~
KMPOBKa.

4. HeOGnoKUpOBaHHBI 00BEKT HE HOIKEH O0CBOBOXAATHCS.
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JLJist napajuieibHOro BBIMONHEHUS TPAH3AKIMI COCTABIISICTCSl PACTTH-
caHue (onpeaensilolnee MOopsifioK Ux p3aumonencrsmst). flockonbKy noc-
NefoBaTeNbHOE pacucaHne obecieYBaeT UeJOCTHOCTD, «<Hapaiie/ibHOE»
pacnucaHMe AeslaloT SKBUBAJIEHTHBIM TMOCIeN0BaTe/IbHOMY (oc/ienoBa-
TeABHOCTHO-ITOAOOHBIE MJIM CEPUANIbHBIE PACTIMCAHHS).

OueBHUIEHO, YTO B MOHOIIOJIbHO#H ONOKHMPOBKE BO3MOXHbI OXMIAAHUS
M pecTapThl (repe3anycku oXuaawumux tpaHsakuuii). I1pn stom Bo3-
MOXHBI TYNIUKU (puc. 4.12, @): ogHa TpaH3aKUHsi ONOKUpPYET Apyryio u
npoueaypa BBIMOJHEHUS TpaH3aKUMil «3aBucaeT». sl BbISIBIEHUs Ta-
KHX TYITMKOB TpaH3aKIUU oTpaxator rpadpuyecku (puc. 4.12, 6).

JLtst BBIXOA M3 TYMUKOB MIPH MOHOMONBHON GJIOKUPOBKE BO3MOXHBI
CNeayIolMe BapUAHTHI:

a) nobast TpaH3aKUMUA €IMHOBPEMEHHO 3aMpalllMBaeT BCE HYXHbIE
6MOKMPOBKM Ha HAYalbHOM CTAIMH CBOETO BHIMOJIHEHMS;

6) OTKaT M PECTapT, €CH BpeMsl OXXUIAHHUs 00/blLIE YCTAHOBIEHHOTO
MIOPOrOBOTO 3HAYEHUST;

B) pecTapThl ¢ MPUOPUTETOM IO BPEMEHHU.

IIp1 MCrONIb30BaHUM COMTACOBAHHBIX OJIOKMPOBOK BO3MOXHO:

e MpenynpexiaeHue o 6JOKMPOBKe ISt Bceil 00J1acTH;

¢ GJIOKMPOBKA YacTH 00/1aCTH, CBASAHHOM C JAHHOW TPAaH3aKLMEH.

Bo3MoxHBI U Apyrue BUILI OIOKMPOBOK (rofIoCOBaHME M0 OOABUIMH-
CTBY, METOJI MpeABapUTENbHOIO aHaInU3a KOHQIUKTOB), paccMaTpuBae-
Mbie Jajiee MPUMEHUTENIbHO K pacnpeaeseHHbIM 6a3aM J1aHHBIX.

Besonacuocts. HammomumMm, uto Ge3zonacHocTb — 3aumura BIl ot
YMBILITEHHOTO M HEYMBILLIEHHOTO HCKaXEeHUs HHOOpMALIMH 1 HapYylie-
HHSL CEKPETHOCTU. 3alllUTa OT HEYMbILUIEHHOTO UCKAXEHUSA OCYLIECTB-
JSIETCA € TIOMOIIbIO OrPAaHUYEHMS UEAOCTHOCTH, OT MpefHaAMEPEHHOro
HCKAXEHUSI — YIPaBJIeHUEM OCTYIIOM.

Orpanudenns LeJI0CTHOCTH. BhiAeNsIOT ABe IPYMNbl OTPAaHUYEHUM.

a) W, R, 6)

y

TP, ' l » Bpems TP, «— !
Brnokuposka
W, R
6 =1 Bpows TP,

Bnoxuposka
w R
3z , x

A l ™ Bpems

Brnoxuposka

TP

Puc. 4.12. MoHononbHas 610kMpoBKa (TYNUK)
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1. B npouecce npoekTupoBaHusi: 1) MpU MOJIyYeHUU AOCTOBEPHDIX
JAHHBbIX U3 UCTOYHKKOB; 2) MPU MOCTPOSHUU CTPYKTYPHI; 3) NpH 3anon-
HeHuu B/l naHHBIMU (B TOM YMC/IE CCHLIOYHAS LEAOCTHOCTS).

II. TIpu akcrnyarauuu: 1) MaliMHHbIE COOM; 2) OLIMGKU OMepaTopa.

ITockonbky orpaHnuyeHus rpynmbt 11 xapakrepuayior Gonslie CYB/I,
yem BJI, oHM paccMOTpeHBI B L. 5.

Ilpu nocTpoeHUU CTPYKTYphI U 3aTOJIHEHUU €€ JaHHBIMU UMEET Me-
CTO UENOCTHOCTH OTAENBHBIX TAGNUIL U CCBIIOUHAST LENIOCTHOCTS (TPUT-
repbl). Peanusauusi TPUITEPHBIX YCIOBUI Ha OCHOBE PENSIUMOHHON aJl-
reGpbl OCYLLECTBISIETCSI TPOTPAMMHBIM TTyTEM, Harpumep, B Access.

Hcnonb3opanue penssudoHHOro ucumcneHus (Harmpumep, B CYDB]]
InterBase) mo3posisieT MPUMeEHATb 0GbEKTHO-OPUEHTHPOBAHHBIN MOAXO[
(vuTepdeiic Noab30BaTENSI U ATOPUTM MPUWIOKEHUS), AKITAPATUBHBIN
a3blK U 3agaBath ¢ nomouislo CYBI npu ¢GopMUPOBAHUM CTPYKTYPHI
TpUrrepnl (B KauecTBe YCJIOBHIA), YHUKAIBHOCTD KITIOYEil, CBA3U TabuLy
(Ha X cXeMe C MOMOUIbIO Mbiliu). Moxer GbITh HEMOCPEACTBEHHO KC-
nosnb3oBaH s3eik SQL.

3amuTa. YnpaBieHue N0OCTYNMOM TMPOTHBOAECHCTBYET HECAHKUIMOHU-
pPOBAHHOMY JOCTYIY B HEMOYKE «CYOBEKT — JIAHHBIE — MPOLERYPhI».

TTpocTeiiinM cnocoGoM sBsieTCS BBeIeHUEe CUCTEMBI TAPOJIei, T. €.
uaeHTUUKaAUUU rmonp3oBareneil. OGbIYHO OHU UCMOJIB3YIOTCSI B CETe-
BOM peXuMe MpH BXofe B CETb. TOT cMOCO6 NMpocCT, Ho A bl HepocTta-
TOYHO YIO6EH, MOCKOJILKY MapOJM BCE XK€ MOXHO U y3HaTh.

B nanbHeliieM MCMoNb30BaAN TaGMULILI U CTIMCOK yripaBiaeHUsl 10C-
TYOM. DTOT METOJI TOXe HEN0CTATOYHO FMOOK.

B nocnenxee BpeMs, ocoGeHHO mnocie nosiBsieHust s3pika SQL, cranu
UIMPOKO HCTIONb30BaTh TMOKYI CHCTeMy pa3pelieHMil W 3anpelueHui
JOCTYNa K AaHHbIM. N orpaHHYeHUs] MOCTYMa BO3MOXHO HCIOJB30-
BaTh U BUMABI, ONMUCAHHBIE B . 5.

KoHTponbHblie BONPOCHI

1. Yro Takoe pensuvoHHas anrebpa? peasiuMOHHOE UCHUCTEHHE?

2. OnuuIMTe MaTEMaTMUECKOE COOTBETCTBUE PEASILMOHHON anredpsl U peNsurOHHO-
r0 UCHUCIEHUS.

3. Kakue onepauuu pensuMOHHON anre6psl Bol 3HaeTe? Kakue u3 Hux Haubonee
4acTo Hcnob3yiorea? KakuMu TUNAMU S3bIKa OHU PEATU3YIOTCs NPOrpaMMHO?

4. Kakue pa3sHOBHMAHOCTHM PEAALMOHHOTO MCuuUcaeHus BaM ussecTHbI? Ha Kkakyio
MPOrpaMMHYIO PCaTH3aAUHIO OHU <BbIXOAAT»?

5. Yro Takoe anpoc no npumepy (QBE)»?

6. Kakue rpynnei onepauuii assika SQL Bbl 3HaeTe?

7. MoxHo nu cuutaTh 13bik SQL yHusepcanbhbiM s3bikom pensuroHHbix CYBA?



[naBa b5

PensiuvoHHble 0a3bl AaHHbIX

OcBoeHue CBOMCTB Moaenen naHHbix (M) ocnoxHaercs Tem, YTo 8 pas-
HbIX MOAENAX DAHHbIX UCMOMNb3YETCA CBOSA TEPMUHONOMMA ONMUCAHWA CTPYKTYP-
HbIX 2NEMEHTOB W ux cBa3el. Jna ynpouweHua nayseHns ML Huwke npyueeaeHsl
COOTBETCTBYIOLME TEPMUHEI B CPABHEHWUMW C MOHATUSMUW, UCMONb3YEMbIMU B pe-
NAUMOHHON MOLAENN HNAHHBIX,

KpaTkasa xapakTepucruka CTPYKTypsl Moaenei gaHHbIX

Mogenb BaHHbIX 3neMeHT CTPYKTYpLL Cena3b CtpykTypa Tabnuubl
PensuuonHasn Tabnvubi: cTon6- No kniouwy JInHenan
Lbl — NONA,CTPO-
KN — 3anucu
Vepapxnyeckas CermeHTbi: ucxoa- | Mo ykasarernio NuHerinana
HbIA N NOPOXAEH-
HbI — aHanory
Tabnuy,
CereBan 3anucw: snapeney | MNo ykazarenio n JlvHelHan,
W YneH — aHanorn | no kno4y (Ceassb HennHeHan
Tabnuy nMeHyeTca);
COBOKYNHOCTb
3anvcen n ceasb
o6pa3yloT Habop
0O6bekTHO-pens- O6vekThl (Tabnun- Mo kmouy NuHeinnas,
UMOHHasR ubl,a6CcTpakTHLIe HenvHenHan
TUMbl DAHHbIX)
O6bexTHo-opueH- | Knaccbl o6bektoB | Mo o6bekTHOM JNuHehHan,
TUpoBaHHasA (TVNOB DAaHHLIX, cchinke ¥ 06LEKT- | HeNnMHenHasn

AAHHLIX): 06bEeKT —
CTPOKa,cTON6UbI —
CBOWMCTRA (KOH-
CTaHThI,BCTPOEH-
Hble 06bLEKTBI,NO-
TOKW D2HHLIX,KO -
NEeKUNN,MHOro-
MepHbIe nepe-
MEHHbIE,CCbI/TKU)

HOMY yKasarenio

8 — 4840
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MNpu oBeyxaeHnn mopenen faHHbix (rn. 5—9) Gyaem npuaepxmsaThea
TakoW OOHOTUNHOW nocnenoBarenbHocTu:

1) norydeckas CTPYKTYpa, BK/IOYAIOLAs ONUCaHVe CTPYKTYPL! (31eMEHTHI,
cBA3Kn);

2) cospanve B[] B pamkax paccMaTpuBaemon Mogenu AanHoix (MA);

3) ucnonb3osaHue B,

4) cBoOMCTBAa MOAENN AaHHbLIX (A0CTOUHCTBA W HepocTaTku). CpaBHUTENb-
Hasa Tabnuua ceoiicts M npueenena B rn. 9.

5.1. IOTUYECKAA CTPYKTYPA

Pensunonnbie 06a3pl JaHHBIX MORYYUIM LIMPOKOE PACMIpPOCTPAHEHUE
B MEPCOHANBHBIX KOMMbOTepax. Hauboee u3BecTHbl TAKHE TOKATBHEIE
CVYB/, xak dBASE, Paradox u ocobenHo — Access. CYB]] Oracle, Sybase,
Informix, BTrieve, Ingress, InterBase ObuiM M3HAYANIBHO MpegHA3HAYEHBI
JUIst paboThl B ceTH C GONBIULMMHA 0ObeMaMu JaHHBIX.

B ocHOBe pensiUMOHHON MOAENU JEXMUT MaTeMaTU4eCKOoe IOHSITHE
TEOPETHKO-MHOXECTBEHHOTO OTHOUIEHUSI, KOTOpPOE TIpeCTaBIsIeT coboil
MOJAMHOXECTBO J€KAPTOBa MPOU3BEIEHHST CIIMCKA JOMEHOB.

JloMeH — MHOXECTBO 3Ha4YeHHIi (HAPUMeEDP, MHOXECTBO LIEJTBIX YH-
cen). JlekaproBbiM npouspeaeHuem aomenos D, D,, .., D, (o6o3snaya-
erca kak D, x D, x ... x D,) Ha3biBaeTCd MHOXECTBO BCEX KOPTEXeil

(V,, V,, ..., V) munnl k, Takux, 4to Ve D,, i = 1, I. Hanpumep, ecnu
k=2,D ={0,1}uD,={a, b, c}, 70 D, x D, ects {(0, a), (0, b), (0, ),
(1, a), (1, b), (1, ¢)}, a oTHOLIEHKEM MOXET ObITh, Hanipumep, {(0, a),
(0, ¢), (1, b)}.

DieMeHTH! OTHOLIEHUS HA3bIBAIOTCS KOPTEXaMHM U UMEIOT apHOCTh K
(cTeneHb OTHOLUEHUSI), MPpUYEM i-il KOMMOHEHTOH sBaseTcst V,. OTHO-
LieHue ynoGHO NMpencTaBisiTh TaOMULIEH — COBOKYMHOCThIO BCEX KOpTE-
Keil: Kaxaas CTPOoKa €CTh KOPTEX H KaXIbld CTON0el COOTBETCTBYET
OHOMY KOMMOHEeHTY. KopTexu 06bIYHO HYMEPYIOTCSI U UX KOJUYECTBO
onpegenger pasMepHocTh Tabnuibl. CToN6LBI Ha3bIBalOTCS] aTpUOYTAMHU,
W UM 4acTO MPUCBAUBAIOTCA MMeEHA. YTNOPSINOYEeHHBlI CITMCOK UMEH aT-
pubyTOB OTHOLUEHHSI HA3bIBAaeTCS CXeMOM OTHouieHusi. Eciu oTHolle-
Hue HasbiBaeTcs «CTyJEHT» M €TO CXeMa MMeEET atpubyThl A, A,, ..., A
To Takylo cxemy 6ynem sanuceiBath Kak CTYAEHT(A, A,, ..., A).

COBOKYIMHOCTh CX€M OTHOLUEHHWIl Ha3blBACTCA CXEMOil (pe/siiuoH-
Hoit) BJl, a TekylHue 3HAYEHHSI COOTBETCTBYIOLUMX OTHOIIeHUIl — BJI.

JdaHHBIE U3 OUarpaMMbl OOBEKTOB-CBSI3€il MPEACTABNAIOTCS IBYMSI
BUJIaMU OTHOLIIEHUIA.

1. HaGop 06beKTOB MOXET OBITh MPEACTABIEH OTHOLLIEHHEM, CoepXKa-
LIUM BCe aTpUOYThI JaHHOTO Habopa 00beKTOB. Ecii 00beKTh Habopa aeH-
THOULIMPYIOTCS C TIOMOLIBIO CBSI3U ¢ APYTMM OOBEKTOM, TO CXeMa OTHOLLE-
HUST COAEPXKUT JOMOTHUTENBHO aTprOyThl KiTioya BToporo Habopa.

k?

114



2. Cessb Mexay Habopamu obbekroB E, E,, ..., E, npeacrabasiercs
OTHOUIEHUEM, CXEMA KOTOPOrO COCTOMT U3 aTpUOYTOB KITIOYEH KaXI0ro
U3 3TUX HabopoB.

PensiioHHast Moaens ecTb npeacrasierdue B B Buae coBoOKynHoc-
TH YNOPSAOUYEHHBIX HOPMAJIM30BAHHbBIX OTHOLUEHHIA.

Jns pessiiiOHHbIX OTHOUIEHM XapakTepHbl cllefyloliue 0coGeH-
HOCTH.

1. JIto6oit TMI 3anucH COAEPKUT TONBKO NPOCThie (IO CTPYKTYpE)
9JIEMEHTBI JAHHBIX.

2. TTopsiiok Koprexeil B TabNMie HECYLIECTBEHEH.

3. YnopsanoueHue 3Hayalmx aTpubyToOB B KOPTEXE LOJIKHO COOTBET-
CTBOBATh YNOPSIOYCHUIO aTPUOYTOB B PEeNISILMOHHOM OTHOLUEHHH.

4. JI1060€e oTHOLIEHUE AOKHO COlEpXKaTh OAUH UK Gosiee aTpuby-
TOB, KOTOPbIE BMECTE COCTABJISIOT YHUKAIbHbBIA NMEPBUUHbBINH KITIOY.

5. Ecnm Mexay AByMSI PENSILMOHHBIMU OTHOLUEHUSIMHU CYLUECTBYET
3aBMCUMOCTb, TO OIHO OTHOLLIEHUE SIBJISIETCSI UCXOMHBIM, BTOPOE — MO~
YUHEHHBIM.

6. UtoObl Mexy1y nBYyMsl PENIUMOHHBIMHU OTHOLIEHUSIMU CYLIECTBO-
BaJia 3aBUCUMOCTb, ATPUGYTHI, CyXAalllHe MEPBUYHBIM KJIIOYOM B MCXOJ-
HOM OTHOUIEHMH, AOIKHBL TAKXe MPUCYTCTBOBATh B MOAYMHEHHOM OT-
HOLUICHUH.

5. Koan nepBoHayanbHO npeanoxua 12 (noxxnHy) npaBui, ¢hakTu-
4yecKHu TpeOOBaHMIl, KOTOPBIM A0JIKHA YAOBAETBOPSITH pessiiMoHHast 6aza
JOAHHBIX.

1. lpasuno undopmauuu. Best undopmanms Ha TIOTHYECKOM YpPOBHE
NpeicTaBisIeTCsl TONIBKO 3HAaYeHUSIMM B Tabauuax 6e3 MCMOJb30BaHUS
yKa3zarejaei M MHIEKCOB.

2. IIparuno rapanTupoBanHoro aoctyma. Kaxablit aTomapHbIit 2se-
MEHT TAbJMLbl JOCTYNEH Yepe3 KOMOHMHALMIO U3 UMEHM TabJHLbl, UMe-
HU TIOJIST ¥ KJTIoYa.

3. Cucremuas nogaep:xkka Null-3aavennii. [Ins npeacraBfieHUst OTCYT-
CTBYIOLIMX JAHHBIX ¢ JIIOOBIM THITOM McIonb3yiloT Null-3HaueHue.

4. JInHaMu4ecKWii onepaTUBHbIA KATANOT HA OCHOBE PeNSIMOHHON MO-
nenn. Meraganublie (cioBapy) (pOpMUPYIOTCSI TEMU XK€ S3bIKAMH, 4TO U
HRAHHBIE.

5. Ilpasuao HCYepnbIBAIOUIETO MORBA3BIKA JAHHLIX. B 0aze JaHHbIX
BO3MOXHO HCMOJb30BaTh HECKOJIBKO SI3bIKOB MPOrpaMMUPOBAHUSI, Ol-
HaKo oauH (uyaie Bcero — SQL) 10MXKeH ObITb TNaBHBIM.

6. Ilparuno oGHoBIeHUs npencTasieHus (supa, View). Bce Teopertu-
yecKu OOHOBJIsIEMbIE MPEACTABACHUSI MOXKET OOHOBASITL U CUCTEMA.

7. Beoa, o0HOBIeHHE K YAAJleHHE JAHHBIX HA BBICOKOM ypoBhe. Pabora
C HECKOJIbKUMH 3aITUCAMHU JOJIKHA OBbITh XapaKTepHa He TOJIBKO 3aIpo-
caM Ha BBIOOpKY, HO W 3anpocaM Ha OOHOBJIEHHE.

8* 115



8. Pu3nyecKan HE3ABUCUMOCTb AAHHBIX. BO3MOXHO M3MEHEHUe agpe-
ca BJl, uamenenue pusnyeckoit KomrnoHoBKU b/l He oka3biBast BNUSHUSA
Ha paboTy MPUKJIALHBIX NMPOrPaMM U MOJIb30BATENS.

9. Jlornyeckas He3aBUCHMOCTh JaHHbIX. [Ipu 10GaBAEHNH UK yaasie-
HUM sneMeHToB (Tabnui, moseit) B ctpykrype BII Apyrie yactu Ga3bl
HNAHHBIX OCTAIOTCA HEU3MEHHBIMM.

10. HesasucumocTh HenocTHOCTH. KJTIOY He NO/KEH UMETh 3HAYEHUS
Null. TTepBuuHbIi U POAUTENBCKUIM KITIOUM TOJKHBI ObITh YHUKATbHBI-
mu. Kaxnomy 3HayeHUIO BHELHEr0 KJoYa MOJKHO CYLIECTBOBATh 3HA-
YeHHe POAMTENLCKOTO Kitioya. CChUIOYHAS HENOCTHOCTh YMEHbBIIAET Obl-
cTponeiicTBME M3-3a MPOBEPKHU YCIOBHII-CBA3eil Yepe3 cIoBaph.

11. HezasucumocTs pacupenenenusi. B pacnpenenennoit bl pacno-
noxeHWe JaHHBIX He3aBUCUMO. nst monb3oBarens Takas BI momxHa
BBICTYMaTh KAK LeHTpanu3oBaHHas BJI.

12. Tpasuno coOmonenus mpasun. Henp3sa o6xoauTh orpaHUYeHHUS,
BBEJEeHHbIE C MOMOLILIO si3biKa SQL.

Ipumep 5.1. TIpeacrasum BII «YueGHeIit nponieccs B BUIE pensilim-

OHHOi1 Mogenu (Tabn. 5.1). [lanee oTHolueHus (Harpumep, tabn. 5.1, a)
GymeM 3amUChIBaTh U B ApYyroi gopme:

FPYMMNA(LLndp rpynnel, Hassanue, KonuyecTtso {CTyaeHTOB},
CpenHun_bann).

TMoguepkHyThIt aTPUGYT ABNSETCS KINIOYEBBIM.

Tabauya 5.1
a) OTHoweHue «Ipynna»
LHudp_rpymmms: Hassanwue Konutectso Cpenuuit 6ann
i Ui 16 4,3
2 n2 23 4,0
3 H3 18 4,2

6) OTHOWeEHue «CTyaeHT»

Howmep_sau_xu Wludp_rpyrmmt ®UO cryneura Ton poxuieH kst Cpenuuit Gann
N-1746 1 Cepon A.Il. 1979 41
n-1747 2 Kupos I1.T. 1980 4,0
H-1748 3 Cyxos IT.H. 1981 4,5
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B) OTHOowexnue «Kadengpa»

Kox kadienpst Hassanue Tencdon 3ap. kadenpoit
I UuyC 154-12-86 Copoxkun I1.B.
2 A 171-12-05 Bopucos b.B.
3 T 212-10-81 CremnaHor U.B.

r) OTHoweHne «Mpenopasarenb»

Taben_nomep ®UO npcnomaparenst | Yi_cTencHb Yu_spanuc Kox xaenpbt
381 Ilaranos A.C O T. H. Mpodeccop |
101 Cumopos A.T. K.T.H JoueHT 2
402 Tapakauos [1.T. K. G.-M. H Houent - 3
A) OtHowenune «fNpeamer»
Kou upeumera Hassanue Bcero vacos MMpakt/naboparop Cemecrpos
It Hudopmatika 350 130 2
n2 Kubepretuka 300 120 3
mn3 Marematuka 600 200 4
e) OtHoweHue «U3yvyenue»
Wndp_rpymmibi Kon npeaMeta TaGen_1ioMep Bun sanatuit Yachl
2 2 402 MpakTHueckue
2 12 381 Jlekuuu
1 3 381 Jlexumu
| I3 401 MpakTuuecxue
X) OTHOWEeHMe «YCheBaeMoCTb»
?;;;?:5; I;Iaﬁrhi ?(Il)i_ up:f[;}ém T{?)an:; nrl?s:dfuﬁ g
! N-1746 3 381 DK3aMeH 3
2 H-1747 I3 381 Bk3amMeH 4
3 H-1748 13 381 DK3aMen 3
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T'PYTITIA

Indp_rpymnst

ﬁ

HasBanue

Konmyectso

Cpenuuii_6amn

CTYIEHT

Howmep_zay_xH [€)

[Mudp_rpymms [&

OHO_crymenra

Tox_poxneHus

Cpenuuit 6amn

IMPEIMET

Kon_npeamera

Haspanue

Bcero_uacos

Jlexuun

ITpakt/maGopar

Cemectp

N3YYEHUE

KAQEIPA

Kon_xadenpst

—

Hazpanue

Tenedon

3aB_xadenpoit

» Kon_mpeamera

[TPETIOJABATETD

—» Taben_Homep

Taben_nHomep

IIndp_rpynmst

Kon_xadenps

Bun_3anaruit

®HO_npenonasatens

Yachr

Yy_crenens

Yy_3BaHue

YCIIEBAEMOCTH,|

Tudp_rpymms:

»{ Homep_3ay_KH

‘»[ Kon_npeamera

Ly Taben_nomep

Buz_3ansaTuit

OueHka

Puc. 5.1. Cxema cBaseit BJ1 «Yuebubiit npouecc»

ITpouenypbl CO3JaHMSI U UCMONB30BaHMS peNsiiMOHHBIX Bl ocHo-
BBIBAIOTCS Ha TEOPUM pensiuuoHHbIX BJI, nmoapobHo paccMOTpeHHOil B
. 4. Ee pe3ynbTarhl UCMONb3yeM B NMpUKIAAHbIX Leasax. [Ipu BBeaeHuu
CTPYKTYpPhl JAHHBIX UCIONB3YIOT COOTBETCTBYIOUIME (HOPMATHI JAHHBIX.
Ina Tabnuupl «IIpemonaBaresib» OHM npeAacTaBieHbl B Tabn. 5.2. Best Bl
(tabn. 5.1) npeacrasiena 8 4H®, nmosromy oTpa3sum cxeMy CBA3EH MeX-
Ny ee oTHoweHusIMU (puc. 5.1), rae nmogyepKHYyThiE MO — MEPBUYHBIE
KJIIOYH. YTOUYHEHHbIH (B ITpoLecce MPOeKTUPOBAaHHUS) MepeyeHb Tabaull
M Toneit ¢ ux opMaTaMu JaHHBIX MPUBEIEH B MPUIOXeHUU 1, a cxeMa
cBsizeil — B 1. 5.
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Tabauya 5.2
®DopmMaTbl TUNORB AaHHbIX OTHOWeEHUS «[IpenoaaBarenb»

Ums nons Ko Yuykats- | O6stzaten- Tuo — Momrmen
Hoc rone HoC Tone AN HBIX nons
Taben [Tepsuu -

ol = a a Yucnonoit enoe :
HOMEp HbIi 2 A . Ll TE
®Uo Tekcro
nperonaa- - Hert Ia b 30 NMOUo
Barens
Yu_cre- Tekcro-

<= - Her Her = 12 Yu ¢t
TeHb BhIi -
Yy Tekcro-

— - Het Her o 12 Yu 3B
3BaHUE B =
Kox Texcro-

Bueurnuit Her a of 6 Ka
Kadenpbt A BLIU Wipa Reitp

5.2. CO3QAHME U UICNONb3OBAHUE B4

OcHOBHas 3a1a4a MPU NPOEKTUPOBAHUU pensilMoHHbIX Bl — ¢op-
MMpOBaHKE ONMTUMAJIBHBIX OTHOLLICHUI.

Ins dopManuszaumm rpouecca MOCTPOEHUS] ONTUMabHOM pensln-
oHHo#t BJl ucnone3yercd TeopUsi HOPMaNU3alLMKU, OCHOBAHHASI HA TOM,
YTO OTpeAeNieHHbIM HA0op OTHOLUEHUIT 00NanaeT NyYLIMMU CBOMCTBAMM
MPpU BKIIOYEHUU, MOIAUGPUKALMNA U YIATCHUU JaHHBIX, YEM BCE OCTallb-
Hble HAGOPHI OTHOLUEHHUH, C MOMOLUBIO KOTOPhIX MOTYT ObITh [PEACTAB-
JICHBI T€ Xe JaHHbie (CM. TII. 4).

HopmManusauust ocyluecTBasieTcsl MOCeN0BaTeNbHO C HCMOIb30BAaHUEM
naTu HopManbHbIX GopM, BrIoyas dopmy boitca—Koana.

Ha stom «b6ymaxHoe» noctpoeHue b/l 3akanuuBaercsa. Kommnbio-
TepHast peanusauus bl onpemenserca sa3pikamu onucaHust (1O1) u
mauunyinupopauus (AMJI) manabiMu. OHM MoryT 6a3sMpoBaThCs HaA
peNAUMOHHOM anrebpe (MpolenypHblie SI3BIKH) M PEJISILMOHHOM MC-
YUCJIEHMH KOpTexXeil H JOMEHOB (IeKJIapaTUBHbIe s3bikK). Ha ucunc-
JTeHUHM KOpTeXeil ocHOBaH si3biK SQL, Ha MCYUCIEHUH TOMEHOB —
a3pik QBE.

Paccmorpum Bo3MoxHOCTH s36ikoB SQL v QBE. IlpukiagHoe ux
UCIIOIb30BAaHME OMUCAHO B [N. 15.
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A3bik SQL

s SQL MMeercst MHOrO BapUaHTOB U JUAJIEKTOB. 3MeCh U3TOXUM
OCHOBHbIE TIOIOKeHHs1 6a30BOr0 BapuaHTa: 6osee MOAPOOGHOE OMUCAHUE
a3pIka npusenaeHo B 2, 5, 6, 26, 33].

Hmioctpaunio sisbika SQL mposeseM Ha npuMepe 0as3bl HaHHBIX
«CHabxeHue», npencrasieHHol B Tadbn. 5.3—5.5. Jlna Hee cxema Access-
cBsi3eil mMoKa3aHa Ha puc. 5.2.

Tabauya 5.3
«MpopaBubI»
IHHHOM HUMA ropol KOMM
1001 CrpoxoB Mockna 12
1002 Kuprouiui ITepMmb 13
1004 ABpOpHH Mocksa Il
1007 Ynanon Kypck 15
1003 Koanon Open 10
Tabauya 5.4
«3akazunKmn»
3110M 3UMS ropos peittuir MIoM
2001 Hesanon Mocksa 100 1001
2002 [MeTpon C.-ITerepbypr 300 1003
2003 Kospos Couu 200 1002
2004 Cunopon Kupuiuu 300 1003
2006 Kpabos Pycca 100 1001
2008 KotkuH [MTepmb 300 1007
2007 Kpacuu Jlyra 100 1004
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Tabruya 5.5

«3aka3asl»

NprioM cymnp JaTHp OM nmiom
3001 18.69 10.03.1990 2008 1007
3003 767.19 10.03.1990 2001 1001
3002 1900.10 10.03.1990 2007 1004
3005 5160.46 10.03.1990 2003 1003
3006 1098.16 10.03.1990 2008 1007
3009 1713.23 10.04.1990 2002 1003
3007 1575 10.04.1990 2004 1002
3008 4783.00 10.05.1990 2006 1001
3010 1309.95 10.06.1990 2004 1002
3011 9891.88 10.06.1990 2006 1001

Ta6nuna «IIpoxasusi»:

Ha3eanune noneit Tabnuy

MHOM — YHUKAJIbHbIH HOMED NMpOJIaBLIA, NMEPBUUHBIA KIIOY;

NnuM¢ — UMA npoaasLa;
ropoa — ropoja pacnojioXeHusd npoaanua;

KOMM — KOMUCCHUOHHBLIC NMpoaaBLia.

Ta6muua «3aka3zyuku»:

3HOM — YHMKaﬂbelﬁ HOMEpP 3aKa3uMKa, MepBUUHbIN KIIOY;

3UMA — UM 3aKa34uKa,

PEATHHT — YMC0, MOKa3biBalolllee ypoBeHb MPEANOYTEHUsI JAHHOTO

3aKa3qyuKa rnepej IpyrumMu;
MHOM — HOMEpP MpOoAABLA, BHEUIHUN KJIIOY.

Tadnuua «3aKa3pi»:

MPHOM — YHUKaJIbHbIH HOMEp 3aKa3a, MEPBUYHbII KITIOY;

CyMIIp — cymMMa (LIeHAa) 3aKasa;
JATnp — Jara MofyyeHMs 3aKasa;
3HOM — HOMEp 3aKa3uMuKa, AENAIOLEero 3aKa3, BHeIHUNA KoY,
MHOM —— HOMep MpojAaBLia, NMpoAAOLIET0 3aKa3, BHEIIHUN KIIOY.
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Tponasns! 3aKa3unku
nHoM | < 3HOM <
M 3UMA
Topon Tropox
KOMM pPEeITHUHT

e
TTHOM

3aka3bl

3HOM 3

» TTHOM

TIHOM

CyMIIp

JaTnp

Puc. 5.2. Cxema caseii

Boigensior craTuuyeckuii U TMHAMMYECKUIT SA3BIKM NpOrpaMMHpOBa-
uust SQL. B cmamuueckom aszvixe 3nadyeHUst BCeX 0OBEKTOB YETKO 3a-
dukcuposanbl. B dunamuneckom szvice SQL BMecTO 3HaYeHUIT OOBEKTOB
UCITO/b3YIOTCS MapaMeTphl, JaHHbIE [T KOTOPHIX WK BBOASTCS B qua-
JIOrOBOM pexXHMe MOJB30BaTeNeM, MY 3aUMCTBYIOTCSI B Mpoliecce Bbl-
NMOJIHEHUs TPOrpaMMbl U3 ApPYrux Taomuu (6a3 JaHHBIX).

Cmamuneckuii azvix npozpammupoganus SQL

B a3bike SQL BO3MOXHO BBIACIUTH TPU OCHOBHBIE IDYIINbI Orepa-
unit: coznanue (CREATE), o6HoBnenue (INSERT, UPDATE, DELETE),
sanpoc (SELECT). Ouu MeIoT clieAyiolne CTaHAAPThl, B KOTOPBIX MPU-
HATH 0603HAYEHUS: | — BCE, YTO MPEAIIECTBYET CUMBOIY, MOXHO 3aMe-
HUTb TeéM, UYTO CJieayer 3a HUM; {} — eAuHOEe LIeNoe M MPUMEHEeHHS
cuMmBona; [| — Heobs3aTeIbHOE BLIPAXEHUE; ... — MOBTOPSETCS MPOU3-
BOJILHOE YUCJIO pas; .,... — TNOBTOPSETCS NMPOU3BOJIBHOE YMUCIIO pa3, HO
1060€ BXOXKIEHUE OTHENSEeTCS 3aMsiTOM.

CREATE TABLE <uma TaBnvubi>
({<nmMsa cTonBua> <Tnn gaHHLIX> [paamep]
[<Tun cTronbua> ...1}.,...);
[<Tun Tabnnupi>].,..); (5.1
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Tunbt gansbix MoryT 6biTh: INTEGER, CHARACTER, DECIMAL,
NUMERIC, SMALLINT, FLOAT, REAL, PRECISION, LONG,
VARCHAR, DATE, TIME. Yersipe nocieaHue Tuna He BXOAST B CTaH-
aapt SQL, Ho UM MOTYT MOALEPXKUBATHCS.

Tun crondua (u Tun tadbnuu) moxer 6bith: UNIQUE, PRIMARY
KEY, CHECK <npeaukar>, DEFAULT = <cnucok nonei>,
REFERENCE <umst tabnuupl> [(<ums crondua>.,...)].

INSERT INTO <ums tTabnuubl>[(<ums ctonbua>.,...)]
{VALUES(<cnucok noneii>).,...} (5.2)

DELETE <umsa npeankata>
[WHERE <ums npeapkata>
|WHERE CURRENT OF <ums kypcopa>
(*TONbKO BNOXEHHLIN*)]; (5.3)

SELECT * | [{DISTINCT|ALL]<cnucok nonein>
FROM <umsa Tabnuupt> [<anuac>]} ...
[WHERE <npeapkar>]
[GROUP BY {<umsa ctonbua>|<uenoe>}.,...]}
[HAVING <npeaukat>] [ORDER BY {<umsa cton6ua>}]|<ue-
noe>}...]
[{UNION}]: (5.4)

Belaensior Tpu pasHOBUMAHOCTH si3bika SQL: MHTepaKTUBHbINA, BIO-
XEHHBIH U BCTPOEHHBIA.

HUnrepakrusHbiit SQL ncnonb3yercst m1is1 GyHKIMOHUPOBAHUST He-
MOCPEACTBEHHO B Ga3e JaHHbBIX, YTOOBI MPOU3BOAUTH BBIBOJ ISl MCITOJb-
30BaHMS €ro 3aKa34MKOM.

Berpoenuntit SQL cocrout u3 komaHa SQL, moMelueHHBIX BHYTPH
NPOrpamMM, KOTOpbIe OOBIYHO HarMcaHbl Ha IpYrom sisbike (tuna KO-
BOJIA unu ITackansg). Bro genaer Takue nporpammbl 6oiee MOLIHBIMU
1 5P HEKTUBHBIM.

ByneM paccMatpuBarh NpeuMyLIECTBEHHO (MPU OTCYTCTBUM YMOMM-
HAaHMit) UHTePAKTUBHBII SI3bIK.

¢ UHTEPAKTUBHBIN A3bBIK SQL

B HeM BO3MOXHO BBIIEJIUTD:

e DDL (f3nik Onucanust JaHHBIX) — $3BIK OMUCAHUSL CXEMBI U B
ANSI oH cocTouT U3 KOMaH/I, CO3AAI0IUX OOBEKThI (TaOMUIbI, HHAECK-
Chl, BUAbl) B 6a3e JaHHBIX;
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e DML (f3bikx MauunynupoBaHust JJaHHbIMH) — Habop KoOMaHJ,
ONpEeAEFIOIIMX, KAKME 3HAYeHUs! MpPeNCTaBieHbl B Tabnuuax B o6oi
MOMEHT BPEMECHU,

e DCD (A3bik YnpaBiaeHus JJaHHBIMU) COCTOMT U3 CPelCTB, KOTO-
pblc OINpPEACHAOT PA3pCIICHHE IMTOJB30BATE/II0 BBINTONHATE ONPEAEITICH-
HBIE NeUCTBUSI.

ITo coeit cytn a3bik SQL sBnsercsa cnenuduyecKUM neKiiapaTvB-
HBIM SI3bIKOM 3aI1poca, B CBSI3U ¢ YyeM HauOoJbliee Yuc/io KOMOUHALHIT
cyuectByer A npouenypsl SELECT. OnHako Gonee yno6HO pacnosio-
XKHUTh KOMAHBI MO TEXHOMOTHYECKOMY LMKy paGotsl ¢ B/I:

1) cosnanue BJl — cTpykTyphl TabMuL, co3naHue BUIOB, 3aMoJjiHe-
nue BJI maHHbiMM, obecrnieyeHHE LENOCTHOCTH, CUCTeMa foctymna (pas-
pelleHuit), clIoBapb JaHHbBIX, MHOTOMOJIb30BATENbCKUI PEXUM;

2) ucnonn3oBanue bIl — 3anpoc B pa3nuyHbix GopMax (B TOM YUCIE
¢ oOHOBJIEHHEM).

Coapanue B

Cmpykmypa mabauy. Tabnuusl (MycThle) CO3AAOTCSI KOMaHIOM
CREATE TABLE (Beipaxenue (5.1)).

CREATE TABLE Npopnagubl
(nHOM integer,
nnms char (10),
ropopn, char (10),
komm decimal); (5.9)

Komanga CREATE TABLE B ocHOBHOM onpenensieT UMs TaONMLbI,
Habop MMEH CTOJOIIOB, YKa3aHHBIX B OMpeAe/IcHHOM MOPSAKE, THIIB
JaHHBIX K pa3Mepbl CTONOLOB.

Tabnuibl MpUHAIIEXAT NONb30BATENI0, KOTOPBIA UX CO3/1ai, U UMe-
Ha Bcex Tabaull, MpUHALIEXKALMX JaHHOMY IMOJIb30BaTENI0, JOJDKHBL OT-
JIMYATHCS APYT OT [ApYyra, KaKk U MMEeHa BCeX CTONOLIOB BHYTPU AAHHOM
tabmuupl. [Mopstmok CTONOLOB B TaGNuLe ONpencnseTcs MOpsAAKOM, B
KOTOPOM OHM YKAa3aHBbl.

SQL mo3zBosisier co3naBaTh BpeMeHHbIe TAONHIBI, <«BpeMs XWU3HU»
KOTOpBIX — ceaHc pabotel BJl (BpeMsi OT OTKPBHITUS 0 3aKpbITUSA 6a3bl
[AHHBIX).

Tabnuita MOXeT OBITH TMOGANBHOI, T. €. JOCTYIMHOMN BCeit MpUKAa-
HOW nporpamMMe, CO3HaBIlEN ee:
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CREATE GLOBAL TEMPORARY TABLE MNMpogaasugpi
(nHOM integer,
numsa char (10),
ropopg char (10),
koMM decimal);

OHa MoXeT ObITh JIOKaJIbHOM, JOCTYITHOIM TOABKO AN MOAYJIA [1pO-
rpaMMbl, B KOTOPOM OHa 6plja co3aHa:

CREATE LOCAL TEMPORARY TABLE Mpopasupl
(nHOM integer,
numsa char (10),
ropog char (10),
koMM decimal);

HN3MeHeHne TaGIULEI 1ocie ee CO3aHUsI OCYLIECTBASAETCA KOMaH-
goit ALTER TABLE. O6biyHo, oHa [100aBisieT CTONGOLUBI K Tabjuile.
HUHorna ona MOXeT yAaisiTh CTONGLbI MWJIM U3MEHSTh UX pa3Mephl, a Tak-
Xe B HEKOTOpbIX NporpamMmax Ho0aBiasiTe HIM yAadATh OrpaHHYEHHS.
YtoObl 1oGaBUTh cTONOEL K TabNMLe, HCNOJb3YIOT hopmMar:

ALTER TABLE <uma Tabnuupi> ADD <umsa nonsa>
<TUN JaHHbIX> <pasmep>;

Cron6eu 6yner nobapneH nocieaHuM u co 3HadyeHneM NULL mna
BCEX CTPOK TAGMUALBL.

YnaneHue npoBOAMTCS MO KOMaH/e
DROP TABLE <umsa Tabnunupl>;

Hano Geith co3parenem TaGNMUB], YTOOBI UMETh BO3MOXHOCTb yaa-
JIUTDb €e.

AHAJOrMYHO CO3IAIOTCA M YHANSIIOTCI UHACSKCHI.

basopas tabnuiia (5.5) nmpencrapiaeHa B MpocTeilieM Buae U Oyaer
JaJjiee YCOBEPLIEHCTBOBaHA: Apyrue Tabnuupbl GyayT cosfgaHbl MO3[Hee.
Ceityac pacCMOTPHM JIMILIL CO3aHNE BUIA.

Cmpyxmypa u codepxcanue éudos. Tonbko 4To co3gaHHas Tabnuua
HasbiBaeTca 6a30Boi. MoxHO co3gaBaTh npeacrapieHue (Bua, View) —
TabIMUBI, COAEPXKUMOE KOTOPBIX OepeTcsl MIK BIBOOUTCS U3 APYTHUX Tab-
nuu. Bun cospaerca komannoit CREATE VIEW:
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CREATE VIEW Mocksaf
AS SELECT *
FROM Mpopasubl
WHERE ropoga = ‘Mocksa’;

MockBal — mpeacrasnenve (Bua). OHO MCMOAB3YETCST sl Leneit
3aWUThl HHOOPMALIMKM M BBIYMCIISIETCSI KaX/ABIA pa3 MpHU 3arpoce U Io-
TOMY OOHOBJNIEHME AAHHBIX aBTOMAaTH4YeCKoe. Ero MOXHO MCIO/Ib30BAaTh
TaK Xe, Kak u Jio0yt0 Apyryo 6a30Byl0 TabIMLY, OMHAKO B MpPoOLe/ypax
pocryna U o6HOBIEHUSL UMeeTCd crielUnPuKa.

Bosblioe KOJIMUECTBO TUIOB NPEACTABJIEHUI NOCTYITHO TOJILKO ISt
YTeHUsl. DTO 03HAYAET, YTO UX MOXHO 3arpalliuBaTh, HO OHU HE MOTYT
noABeprarbCs JeCTBUSM KOMaHA MonugpUKalluM.

HUMerTcs HeKOTOpbie BUABI 3alIPOCOB, KOTOPbie HE AOMYCTHMBI B
onpeleNeHUsX NPeACTaBIEHUI: OIMHOYHOE TIPEACTABIEHUE IOJIKHO OC-
HOBbIBaTbCsl Ha ogMHoYyHOM 3anpoce; OBbEJUHEHUE (UNION) u
OBBEAWUHEHHUE BCETO (UNION ALL), arperatHbie (pyHKUMH,
DISTINCT B onpeneneHuu, BblYUCISIEMbIE TMOJi He pas3pelialoTcs B
pabote ¢ npexacrabaenusmu; ynopsaoyenue (ORDER BY) Hukoraa He
MCITONB3YETCS B OlpeleeHUU MpeacTaBieHHIt.

YianeHue npeacraBleHUH ocyulecTisieTcst (ero BAaieNblieM) KO-
MaHIOM1

DROP VIEW <vmMs Bupa>.

Sanoanenue BJ] dannvimu. 3HayeHUs: MOTYT ObITh MOMELIEHBI U Y/a-
JieHbl U3 nonei KoMaHgamu s3pika DML (SI3pik MaHUNyaupoBaHHS
Hauupimu — AMJT) INSERT (BCTABUTH), DELETE (YOAJIUTD) —
BbipaxeHus (5.2) u (5.3). Tak, HanpuMep, YTOOBl BBECTU CTPOKY B Tab-
snny «ITpoaaBupl», MOXHO MCIOJIB30BATh Cleyloliee YCIOBKE:

INSERT INTO Mpogaasupl
VALUES (1001, "Ctpokos’, ‘"Mocksa’, .12);

MoxHO BcTaBasTh U nyctoe 3HadeHne (NULL).
Bo3MOXHO yka3bpiBaThb CTOJOUB! TabGiulbl B j11000M TMOpsiaKe, Ha-
npuMep,

INSERT INTO 3akasuunku (ropof, uMs, HoMep)
VALUES (‘Mockea’, ‘iBaHos’, 2001);
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OTMeTHM, YTO CTOAOLIBI «PEUTUHI» M «ITHOM» OTCYTCTBYIOT: 3TH CTPOKHU
aBTOMaTH4ecKu ycrtaHoBneHbl B 3HaueHue NULL (o ymonuanuio).

HckioueHne CTPOK, BBEJEHHbIX MO OLIMOKE, MPOBOAUTCS KOMAH-
noit DELETE. OHa MoxeT ygansitb TOJbKO BBEAEHHbIE CTPOKHM, a He
HHAUBUAYANBbHBIC 3HAYCHUSA noneﬁ, TaK 4YTO [MapaMeETp IMOJisg ABJSIETCSA
HeoOs13aTeNbHBIM UJIM HEJAOCTYMHBIM. UTOOBI yoaluTh BCe COAEpPXAHUE
tabnuubl «ITpoaaBubl», HAIO BBECTHU:

DELETE FROM MMpopaasubl;

Tenepp Tabnuua mycra U €€ MOXHO OKOHYATEJNbHO YIANIUTh KOMaH-
noit DROP TABLE. O6b14HO HYXHO YAaJUTb TOJIbKO HEKOTOPHIE Onpe-
JeNIeHHBIe CTPOKHU M3 TaOJIMLIbL, IJIsl Yero UCnojb3yercst npegukar. Ha-
npuMep, 4ToObl yianuTh JaHHbIe npoaaBua Kosnosa us tabnuust «[1po-
JaBLibl», MOXHO BBECTH

DELETE FROM MpopasLipl
WHERE nHom = 10083;

Komanast INSERT, DELETE coBMmectHo ¢ kKomaHpoit UPDATE
UCTIONB3YIOTCS B NMpoleaype oGHOBIeHMS npu 3kcrutyarauuu b1

3adanue (obecnenenue) yeaocmnocmu. DT0 Pa3HOBUIHOCTb KOMaHIbI
CREATE TABLE, no3ssonsiioiiass ycTaHaBJIUBaTb OrpaHUYEHUs B Ta0-
JHLAXx.

OrpaHuyeHue cToNbLIa BCTABNSIETCS B KOHEL UMEHM cTondua nocie
THNA JAHHBIX U Nepes 3anaToil. OrpaHuYeHUs TabaUIbl IOMEUAIOTCS B
KOHEL MMeHM TAOaULbl 1MOocie MOoCAeAHEro MuMeHu cTosibua, HO nepen
3aKJIIOYUTENIbHOM KPYTJIOH CKOOKOM:

CREATE TABLE <uma tabnmupi>
(<uma cTonbua> <TMN aaHHbIX> <orpaHuyeHne cronbua>,
(<uM¢a cTonbua> <TUn gaHHbLIX> <orpaHuyeHune ctonbua>,
<orpaHundeHne Tabnuusl> ( <uMms ctonbua>
[, <vms cTtonbua>]...);

IMepeuncnnM HeKOTOPBIE OTPAHUUYEHMUS.

1. Uckmouenue nyctoix (NULL) ykasareneil BBeleHHUEM KOMAaH/bi
NOT NULL.

2. YHUKAIBHOCTD JAHHBIX U MEPBUYHBIE KIIOYH.
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Orpannyenue cronb6ua UNIQUE B none npu co3gaHuM Tabauubl
OTKJIOHUT JII0GYIO MOMBITKY BBO/AA B 3TO NoJjie /sl OMHOM U3 CTPOK 3Ha-
YEeHUS, KOTOPOE YXKe MpeAcTaBieHO B APYroil cTpoke. DTO orpaHU4eHUE
MOXET TIPUMEHATHCS TOABKO K MOJSAM, KOTOpbie GbUIM OObABIEHBI KaK
Henycrsie (NOT NULL).

3. SQL nonanepxupaer NepBUYHbIE KJIIOUM HEMOCPEACTBEHHO C Orpa-
HuyeHneM PRIMARY KEY (nepsuunsiii ko). [lepBudHbIe KIIOUH He
MoryT umMerh 3HayeHnit NULL. Bro o3navaer, 4ro, moxoGHO monsiM B
orpanuueHun UNIQUE, moboe none, HCoab3yeMoe B OTpaHUYEHHU
PRIMARY KEY, nomxHo yxe 6biTs 06bsiBieHo NOT NULL.

4. OrpaHuyeHUs HA 3HA4YeHMs mojeit. JInsg 3Toro UCMoib3yeTcst or-
paunyeHne CHECK: 4to0bl mpenorBpaTuTh OLIMOKY HEMPaBUJIBHOIO
BBEICHMSI 3HAUEHUS «KOMM», HAJIOXUM orpanuueHue cronona — CHECK
(«<KOMM» MeHblle, YeM 1).

Cka3zaHHO€ MOXET ObITh MpPEACTAaBICHO B BUIE

CREATE TABLE lNpopnasup!

(nHom integer NOT NULL PRIMARY KEY,
numsa char(10) NOT NULL UNIQUE,
ropog char(10),
koMM decimal CHECK (komm < 1));

MoryT 6bITh 3aaHB MHTEPBANBl U MHOXECTBA 3HAYEHUII OrpaHu-
YeHUH.
CoszpanuM npeasapuTebHO TAGNUILy «3aKa3bis:

CREATE TABLE 3akasbl
(npHom integer NOT NULL UNIQUE,
cymnp decimal,
narnp date NOT NULL,
3HOM integer NOT NULL,
nHom integer NOT NULL);

5. YcraHoBKa 3HaYeHUH TI0 YMOJYAHHUIO.

3uayenne DEFAULT (ITO YMOJIYAHUIO) yka3biBaeTcst B KOMaH-
ne CREATE TABLE rem xxe cnoco60oM YTo M orpaHuYeHHe CTondua.

Ecnu oduc naxogurcs B Opie u noaapnsmolilee GONbIIUHCTBO MPO-
JaBLOB TOXe XUBYT B OpJie, TO MO YMOJYAHMIO:

CREATE TABLE NponasLbl
(nHoMm integer NOT NULL UNIQUE,
numsa char(10) NOT NULL UNIQUE,
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ropog char(10) DEFAULT = ‘Opern’,
komm decimal CHECK (komm < 1);

6. OrpaHnueHys1 Ha BHEIUHMI K109 (CCBIIOIHAS LENOCTHOCTR). SQL
ofiepXuBaeT cChUIoYHYIo nenoctHocTh B koMaHne CREATE TABLE
(unu ALTER TABLE) orpanuyenuem FOREIGN KEY ¢ cunrakcucoMm

FOREIGN KEY <cnucok noneii> REFERENCES
<Tabnuua ¢ poanuTenbLCKMM KtoYoM> [ <cnncok nonen>,

CozpgamuM TabmuIy «3aKa3duKi» ¢ TIOJIEM «ITHOM» , OTIpeieIeHHBIM B
Ka4ecTBe BHEIIIHETO KJII0Ya, cchutaonierocss Ha tabmuiy «IIpomaBubi»:

CREATE TABLE 3akasquku
(3Hom integer NOT NULL PRIMARY KEY
3aums char(10), ropoa char(10),
rnHoM integer,
FOREIGN KEY (nHom) REFERENCES lNMpoaaBubI(NMHOM);

OI’paHH‘iCHHC MOTJIO OBITh BHECEHO M OTHENBHO:

CONSTRAINT none_nHom FOREIGN KEY (nHom)
REFERENCES Mpoanaupi(nHom);

Takoe BBeieHHE OTPAaHUYEHHS YAOOHO BO3SMOXHOCTBIO IPSIMOTO yAa-
JeHWS WIN 3alliCH JPYTOro BHIpaXeHHS 0e3 M3MEHEHHs IPOrpaMMEI
Co3aHuA TaOGMULBI. YIaJleHHe OrpaHudeHUs

DROP CONSTRAINT none_nHow;

0COOEHHO yno6HO, ecny Tabnuliia 3aloJIHEHa.

OTMeTHM, YTO POAMTENIBCKUN KIII0Y AOIKEH OBITh YHUKAILHEIM U HE
cofiepXaTh HMKakumxX mycThix 3HayeHuit (NULL). Droro HemocrarogHo
ISl POOUTENILCKOTO KJTI0Ya IPU oOBsSBIEHUM BHeHTHero Kioda. SQL
IOJDKEeH OBITh YBepeH YTO [BOWHBIE 3HAYEHWs WIM ITyCThie 3HAYeHUS
(NULL) ue 6putH BBEAECHBI B POJAMTENLCKUI KIIOY, T. €.

CREATE TABLE Npopgastipl

(nHom integer NOT NULL PRIMARY KEY,
nums char(10) NOT NULL,

ropog char(10),

KoMm decimal);

9— 4840 129



CREATE TABLE 3akasunku

(aHom integer NOT NULL PRIMARY KEY,

3umsa char(10) NOT NULL,

ropog char(10),

nNHOM integer,

penTuHr integer
FOREIGN KEY(nHom) REFERENCES lMpogasubl,
UNIQUE (3HOM, rnHOM);

CREATE TABLE 3akasbl

{npHom integer NOT NULL PRIMARY KEY,
cymnp decimal,

patnp date NOT NULL,

3HoM integer NOT NULL

nHom integer NOT NULL

FOREIGN KEY (3HoM, nHom) REFERENCES
3akasumku (3HOM, MHOM);

Takum oOpa3oM, co3maHBl Bce TPU TaOMUITHI X YCTAHOBICHEI CBSI3U
MeXIy HUMH.

Ecnu HeoOX0MMMO M3MEHHMTD I YAAIUTH TEKYILee CCBUIOYHOE 3Ha-
YEHWE POAMTEIBCKOIO KIII0Ya, MMEETCS TPU BO3MOXHOCTH:

1) OrpaHMYUTh WY 3aIIpeTUTh U3MeHeHue (crioco6oM ANSI), o6o-
3HAYHWB, YTO H3MEHEHHUs B POAMUTEIBCKOM KJII0Ye OTpaHWYEHBI
(RESTRICTED);

2) MOXHO CHEeNaTh U3MEeHEHHE B POAUTEIBCKOM KILIOYE M TEM CaMBbiM
2BTOMaTUYeCKHE U3MEHEeHHs] BO BHEIIHEM KITIOYE, T. €. KACKalHOe U3Me-
HeHue (CASCADES);

3) IIpOBECTH U3MEHEHME B POIUTEILCKOM KIII0Y€E U YCTAHOBUTH aBTO-
MarnyecKn BHelrHMT ximioy B NULL (mosaras, yro NULLS pa3speuren
BO BHEILIHEM KITIOYE) — ITyCTOe U3MEeHeHWe BHemrHero kmoga (NULL).

HampuMep, o6HOBlIeHHEe M YHUYTOXEHME

CREATE TABLE 3akazuuku

(3HoM integer NOT NULL PRIMARY KEY,
3aumsa char(10) NOT NULL,
ropopg char(10),
penTuHr integer,
nHom integer REFERENCES lNpoaasupi,
UPDATE OF CASCADES,
DELETE OF lNpopasust RESTRICTED);
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Ecnu tenepp nonpo6osars ynanuth CTpokoBa u3 tadnuub «ITpo-
NaBLbl», KOMAaHAA OYIET He AOMYCTHMA, MOKa He OyaeT M3MEHEHO 3Hayve-
HUE ToNst «nMHOM» «3aka3zuuku» u HMeanoB u Kpa6Gos — nns apyroro
Ha3sHAYE€HHOro MpoaaBLUa.

B 10 e BpeMst MOXXHO H3MEHUTh 3HAYEHUE Mo «MHOM» st CTpo-
koBa Ha 1009, a y paHHbIX BaHoB u KpaGoB 3HayeHUs MOJISI «[THOM»
OyayT Takke aBTOMAaTHUYECKH M3MEHEHHBI.

BosMoxusl © NULL (nycrele) naMeHeHus:. Hanpumep,

CREATE TABLE 3akasbl
npHom integer NOT NULL PRIMARY KEY,
cymnp decimal,
patnp date NOT NULL,
aHoM integer NOT NULL REFERENCES 3akasuuiku,
nHom integer REFERENCES Mpopasup,
UPDATE OF 3akaaunku CASCADES,
DELETE OF 3akasuuku CASCADES,
UPDATE OF Mpopasubt CASCADES,
DELETE OF Npopasupst NULLS);

EcrecrBenno, yto B komange DELETE ¢ a¢ppexkrom NULL B 1a6-
mue «[Iponpasupi» orpanuyeHe NOT NULL nosixHo 6biTh yaaneHo U3
TIOJIST «TTHOM».

C nmomouupio sg3bika SQL MoryT ObiTh 3aj1aHbl 6a3a JaHHbIX, XpaHU-
Mast [poLeaypa, reHepaTop, CYeTYUK, TPUITEP.

Basza paHHbIX GOPMUPYETCS TAK:

CREATE DATABASE «d:\...\a1.gdb»
USER «SYSDBA»
PASSWORD «masterkey»
Default character set WIN1251

XpaHumMas rpouenypa:

CREATE PROCEDURE Rashod_Tovara(IN_Tovar varchar (20))

RETURNS(OUT _Tovar varchar(20))
AS
BEGIN
FOR SELECT Tovar

FROM Rashod

WHERE Tovar=:IN_Tovar

INTO :0UT_Tovar;
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DO
SUSPEND;
END

Tenepatop 3amaeTcs AByMsI MPOLEAYyPaMU;

CREATE PROCEDURE Get_N_Rash;
SET GENERATOR RASHOD_N_Rash TO 1;

CREATE PROCEDURE Get_N_Rash
RETURNS(NR integer)
AS
BEGIN
NR=Gen_ID(RASHOD_N_Rash, 1);
END;

Tpurrep KackagHoOro oGHOBJIEHUS:

CREATE TRIGGER BU_Tovary
ACTIVE
BEFORE UPDATE
AS
BEGIN
IF (OLD.Tovar<>NEW.Tovar) THEN
UPDATE Rashod
SET Tovar=NEW.Tovar
WHERE Tovar=0LD.Tovar;
END

Cucmema paspewenuii. Bo3aMoxHa cucreMa paspelieHust (npuBuie-
IMit) WK 3anpera JoCTyna K JaHHbIM. HanoMHMM, 4T0 afMUHUCTpATO-
pbl 623 JaHHBIX CaMHU CO3[AIOT MOJIL30BATENE U JAIOT UM MPUBUIIETUN.
OnHaKo M Monb30BaTe/i, KOTOPhle CO3JAI0T Tabiaulibl, UMEIOT Npasa Ha
yrpaBjieHUe 3TUMHU TaONMLAMH.

IlpuBuierun — 3TO TO, YTO ONpeHeNsieT, MOXeT JIM yKa3aHHBbIH
TMOJIb30BaTe/ib BBIMOJIHUTD JAHHYIO KOMaHIY.

PaccMOTpUM OCHOBHBIE MPUHIIMITBI KX MTOCTPOEHHS Ha 6a3e s3bika SQL.

PaznuyaroT cnenyiolue NpHOPUTETHI (MO0 YOBIBAHUIO): POJIb, MOABL30-
BaTelb, Ipynmna, odwuit gocrymn (public).

HMmeroTcs paspelnaoiiye v 3anpeiuapiue qeiicTBUs.

PaspelueHue naeTcs onepaTopoM BuIa
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GRANT <Bwup, onepauuu>
ON <obvekr>
TO <cybnekr>
[WITH GRANT OPTION].

ITocnenHsisi cTpoka roBOPUT O Mepeaaye npasa Mojb30BaHMS.

JIns yBepeHHOr0 ynpasJjieHUs1 He0OXOAUMO coYeTaHue aMUHUCTpa-
topa B/l # Bnamenblia 06beKTa (HanpuMep, Tabauubl).

Co3snanue nonb3oparensi Unbs (KOTOpoMy npenocTasisieTcst BO3MOX-
HOCTb cO3faHusi 6a3 JaHHBIX), BBIMOJHsAEMOE agMHUHUCcTparopoM BII,
onpeesieTcs KOMaHmoM

CREATE USER Unbsa
WITH PRIVILEGES create_db;

JULIEHUE ITOro MONbL30BATENST MPUBMUIETHIT OCYLIECTBASIETCS] KOMaHAOM
DROP USER Unbs;

cO3maHue ponu (C 3alaHHEM TapoNisd) MPOBOAUTCI KOMaHAOM
CREATE ROLE create_db WITH PASSWORD =12,

a IKIIEHUE POJIU — KOMaHAOM
DROP ROLE create_db;

HMeeTcst HECKONBKO TUTOB MPUBUJIETHIt, COOTBETCTBYIOUIMX HECKOJIb-
KUM TUIaM onepaimii. [TpuBUIernu Oal0Tcsl U OTMEHSIIOTCH IBYMSI KO-
manaaMu SQL: GRANT (nonyck) u REVOKE (ormena).

Kaxnptit monb3oBatenb B cpene SQL uMeeT cneuranbHOe UAECHTH-
¢ukauuoHHoe ums (upeHtudukarop — ID) unu Homep.

ID-paspenieHuss — 310 MMsA noab3oBarensi. SQL MoXeT ucrnonb3o-
BaTh crenanbsHoe kKnovenoe ciioBo USER, koropoe cebutaercs Ha MOEH-
TH(HUKATOP NOCTYMA, CBA3AHHBINA ¢ TeKylled KoMmaHmod. KoMmaHna uu-
TEpNpeTUPYETCS U paspellaercs (Wi 3arpeinaeTcs).

IIpuBunernn o6beKkTa CBSA3aHbl OJHOBPEMEHHO U C TOJIb30BATE/SIMU,
1 ¢ tabnuuamu. Ciueayer NOMHUTD, YTO IMOJMb30BaTe/lb, CO3AABLUUI Tab-
nvuy (noGoro BUAA), SAIBJNSIETCSl BAAAEbLIEM 3TOW TaONMLbI: OH UMeeT
BCE MPUBUWIErHU B 3TOM TaOJIMLIE U MOXET IepelaBaTh 3TH NMPUBUIETHUU
APYTMM MOJIb30BATENSAM.
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IIpusunerun orHocarcsa Kk koMangaM SELECT, INSERT, UPDATE,
DELETE, REFERENCES (onpeneneHue BHEIIHEr0 Kiiouya, KOTODBIi
UCnoJib3yeT OfMH WiK 0oJiee CTONOILIOB 3TOI TaGAULBI, KaK POJAUTENbC-
KUl KIT10Y).

K HectaHmapTHbiM komaHgaM ortHocsitca INDEX (uupekc), mawo-
UM npaBo cosgaBaTh MHAEKC B Tabauue, 1 ALTER (M3ameHuTs) — mng
BbinosiHeHus koMaHabl ALTER TABLE B Tabnauue. Mexanusm SQL nHa-
3HAYALT MNOJIL3OBATENSM 3TH MPUBUIIETUH C NTOMOLIBIO Komanabsl GRANT,

Hanpumep, nonb3oBatens Unbg umeeT tabnmity «3akasqyuku» U Xo-
YET MO3BOJUTh MoJib30oBatenio [lerp BHIMOMHUTE 3aMpoC K Heil:

GRANT SELECT ON 3akasuuku TO [eTp;

ITeTp MOXeT BBIMONHUTH 3aMpOoChl K TabGnuile «3aKasyuKu», HO He
Moxet npegoctaButs npaso SELECT apyromy nmonb3oBarenio: Tabiuia
eute npuHamiexut Unbe.

B0O3MOXHBI M TPYNIOBbIE MPUBUIETHH:

GRANT SELECT, INSERT ON 3akasbl TO Unbs, MNeTp;

Hnsi xomann UPDATE u REFERNCES MOXHO yKasblBaThb M OT-
JeNIbHbIE TTOJSI:

GRANT UPDATE (komm) ON Mpopasubl TO Unbs;

Hna npusunerun REFERENCES moxeT OGbITh yKa3aH CITMCOK M3
OIHOro Wiau Gosee CTONOLIOB, IUISI KOTOPBIX OTpaHU4YeHA 3Ta TPUBUIIE-
rusi. Hanpumep, Unbs Moxer npeaoctaButh CrenaHy NpaBo MCIOJb30-
BaTb NMOJIst TAGULIBL «3aKA3UUKU», KaK TAONUILy POMUTENBCKOTO KII0Ua,
C MOMOLUBIO TAKOW KOMAHADI:

GRANT REFERENCES (31ms, 3HOM)
ON 3akasuuku TO Crenan;

SQL noanepxuBaer apa aprymeHra it komaHabl GRANT, kortopsie
uMelot crieunanbHoe 3HayeHue: ALL PRIVILEGES (Bce mpusuiieruu) vau
npocto ALL — ans koMann u PUBLIC (o61uue) — g nosp3oBaresieit.

GRANT ALL ON 3aka3zuvku TO PUBLIC;

Bo3sMoxHOCTS Mepegayyn noib30BaTe/ieM MPegoCTaBIe HHBIX €My TPH-
Buieruit ocyuwecraisiercs npemioxenneM WITH GRANT OPTION.
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WHorna cosparenio Tabauibl XOyeTcsl, YTOObI ApYr1e noJib30Baresun
MOTJIU TIOJNIyYUTh NMPUBUNETUU B ero Tabnuie. O6bIYHO 3TO Aenaercs B
CUCTEMaXx, re OAUH MJIMU GoJiee Jitogeil CO3Mal0T HECKONBKO (MM BCe)
fasoBble Tabauubl B 6a3e JaHHBIX, a 3aTeM MepefaloT OTBETCTBEHHOCTD
3a HUX TeM, KTo Oyner ¢dakruuecku ¢ HUMHU paboTtath. SQL mossonser
aenathk 310 ¢ noMoiblo npemioxeHuss WITH GRANT OPTION.

ITycts Unbsa nepenaer npaso Ilerpy Ha npusuneruio SELECT B Ta6-
nuie «3aKa3unuKu»:

GRANT SELECT ON 3akaaunkn TO lNeTp
WITH GRANT OPTION;

B03MOXHO pa3peluuTh BBITONHEHHE Mpollenyphl integ check

GRANT EXECUTE
ON PROCEDURE integ_check
TO PUBLIC;

IMpuBunerusi, Hanpumep, Ha komanay INSERT, moxer ObITh OTMe-
HeHa:

REVOKE INSERT ON 3akaabl FROM lMetp;
3}1er TaKXe€ MOXHO UCIMONb30BATH CITUCKH:

REVOKE INSERT, DELETE ON 3akas4uku
FROM lMetp, CtenaH;

Bo3MoxHo 3agaHue (MK OTMEHA) MPUBUIETHIA C MOMOUIBIO PACCMOT-
peHHbIX paHee BuIoB. Hanpumep,

CREATE VIEW Mocksa1
AS
SELECT 3umsa, nums
FROM [MpopaBub;

npenocrasnsier Mocksal npusunernio SELECT B Bune (npeacras-
JEHUH), a He B caMoii Tabnuiie «[1poxaBubl»:

GRANT SELECT ON Mockea1 TO Bukrop;

HPMBVUWFV[V[ BO3MOXHO OrpaHM4YMBATb U CTPOKAMM:
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CREATE VIEW MocksaZ2
AS SELECT *
FROM 3akazauuku
WHERE ropog = "Coun’
WITH CHECK OPTION;
GRANT UPDATE ON Mockga2 TO lNetp;

IMpennoxenne WITH CHECK OPTION npenoxpauser Ilerp ot 3a-
MEHbI 3HaYEHHUS MOJIST «TOpo/l» Ha nioboe 3HaueHue, kpome Couu.

CyuwiecTByer Lenblii psia BapuaHToOB paboThl ¢ BugamMu [26].

B cucreme 060ro pazMepa Beerga MMEITCS HEKOTOPbIE TUITBI CyTiep-
noJis3oBarejeit — yaie Bcero AgMuuucrparop bassl Janueix unu DBA.
Y Hero ectb Takue cucremHbie npusunerun: CONNECT (nogxounTs),
RESOURCE (pecypc) u DBA (Aamununctpatop ba3sel JJaHHbIX).

CONNECT coctout U3 npaBa 3aperuCTpUpOBATHCS U NPaBa co34a-
BaThb npeacrapieHusa u ciHoHuMbl, RESOURCE cocrout 13 npasa co-
3gaBath 6a3oBbie TabnuLbi, DBA — 310 nmpuBMierus, gawoiuas nojb3o-
BaTeNIO BHICOKUE MOJIHOMOYHMS B 0ase JaHHBIX.

Hekoropble cMCTEMBI MMEIOT CTENUATILHOTO MOJb30BaTe/sA, HHOTIA
Ha3biBaeMoro SYSADM wunu SYS (CucreMHubiit AnMuHUcTparop basbl
JlaHHbIX), KOTOPBI UMeEET HAMBBICIIME TTONTHOMOYMSI.

Komanga GRANT, B uameHeHHoii dbopMe, aBiisieTcsl TPUTORHOM Aa
UCMOJb30BAHUS C NMPUBUIETHSIMH 00BEKTa, KaK W C CUCTEMHBIMU MpPHU-
BUJIETUSIMU:

GRANT RESOURCE TO MupoH;

EctecTBeHHO, Monb3oBaTelb MUPOH HOIKeH GbITh CO3[aH.
VY nonw3oBaresis MoXeT ObITh U maponb (Hanpumep, UBan). Toraa
KOMaHAa UMEET BUI

GRANT CONNECT TO ®epnop IDENTIFIED BY WBaH;

4TO MPUBENET K CO3JAHUIO MoJb3oBarens ¢ uMmeHeM dDenop, mact emy
MPaBO PErUCTPUPOBATHCA M HA3HAYUT eMy mapoib BaH.

Ecnu HyXHO 3anpeTUTh NMOJIL30BaTENI0 PErMCTPUPOBATHCS, ClIeIyeT
ucnons3osath wist REVOKE npusuneruto CONNECT, xoropas «yna-
JIIeT» 3TOrO MO0JIb30BaTeNs.

3anpeueHue (Ha cozganue tabnun B B newa rpynne clerck) ume-
eT BUA
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GRANT NOCREATE
ON DATABASE newa
TO GROUP clerk;

Mnuozonoavzosameascruii pexcum. J1o cux nop noapasymepancs 0aHO-
MOJIb30BATENLCKHU I pexum pabothl BJI. SQL no3Bonsier peanusopath 1
MHOTOIOJIL30BATENbCKUIT peXUM, B TOM YKCIe pa3MellieHue 3aioMUHa-
€MbIX JAHHbBIX, BOCCTAHOBJIEHHUE U COXpAHEHHUE U3MeHeHUl B Oase JaH~
HBIX, KOHMUTYpALUU Bauleil 6a3bl JAHHBIX.

Komanpga mnu rpynmna koMana SQL Moryt ObiTb BBIMONHEHBI WU
MOJIHOCThIO MPOUTHOPUPOBAHBI C NMOMOLIbIO TpaH3akKUMWii. TpaH3aKuUuUs
HaYMHaeTcs BCAKUI pa3, Korma HaunHaeTcd ceaHc ¢ SQL. Bee komanasl,
KOTOpbie BBEIEHbI, OYIYyT YaCThIO 3TOH TPAaH3aKLIMU, MIOKAa OHU HE 3aBep-
warcst BBogoM Komanabl COMMIT WORK unu komanast ROLLBACK
WORK. COMMIT moxer caenarb Bce UBMEHEHHMS MOCTOSIHHBIMMU C 110~
Molbio TpaH3akuMu, a ROLLBACK Moxer oTkaTUTh Mx 00paTHO MW
oTMeHUTb. HoBag TpaH3akuMsi HAYMHAETCS MOCJe KaXIO0H KOMaHIbI
COMMIT unu ROLLBACK.

Cunrakcuc komaHa coorBerctBeHHo COMMIT WORK; wunu
ROLLBACK WORK;

B GosibLIMHCTBE pean3aiiiii MOXHO YCTAHOBUTD flapaMeTp, Ha3blBa-
eMblit AUTOCOMMIT. OH aBTOMaTHYeCcKH 3alIOMUHAET BCE ICHCTBUS,
KOTOpbIe BBUMOAHSIOTCS. JleHCcTBUS, KOTOpble MPUBEAYT K ownbKe, Bee-
raa OyayT aBTOMATHYECKH «MPOKpYyUYeHbl» o6patHo. st pukcaumu Beex
HIeCTBUIT MOXHO MCMONB30BaTh KOMaHAy:

SET AUTOCOMMIT ON;

BepHyTbcst K OOBIYHOIM NMaNOroBoit 06paboTKe 3aMpOCOB MOXHO C
NTOMOILLBIO TAKOW KOMaH/Ibi:

SET AUTOCOMMIT OFF;

HNmeerca Bozmoxnocts ycraHoBku AUTOCOMMIT, koropyio cuc-
TEMa BbIMOJHUT aBTOMATHYECKU MPU PETUCTPALIMU.

OG6padoTKa OHOBPEMEHHDBIX TPAH3AKUMA HA3BIBAECTCS NAPaAINeau3mMom
1 MOXET MPUBOANTH K KOH(MIUKTAM.

SQL nMeeT cpeacTpa yrnpapaeHuUs MapajijieIu3MOM [UIsl TOYHOTO yKa-
3aHMS MECTA MOJIyYEHUsT Pe3y/IbTaTa: HU OJHA KOMAH/AA He A0JIKHA ObITh
BbiJjaHa, MOKa Mpenbiaylias He OyaeT 3aBepiieHa (BKJOYasi KOMaH[IbI
COMMIT unu ROLLBACK).
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MexaHusMm, ucnosibdyemoiit SQL mist ynpasneHUs1 napaineauiMomM
onepaumii, Ha3bIBaeTcs BJIOKMPOBKOH. BIOKMPOBKH 3aJ1epXUBAIOT OI1-
pejiesieHHble ONepaunn B 6ase qaHHbBIX. 3agepXaHHbBIE Onepalnn BhIC-
TPaMBaAIOTCS B OYEpPEdb M BBIMOJHSIOTCS TOJIBKO MOC/E CHATUS 0J10KU-
POBKM.

Cyu1iecTByeT HECKOIBKO 6a30BBIX THITOB GJIOKUPOBOK: pacripejerisie-
Mbl€, CreHUaTbHble U 00IHMe GIOKHPOBKH.

Pacnpeaensempie (MM S-G0KMPOBKH) MOTYT OBITh YCTAHOBAEHDI
fosiee yeM OIHUM MOJIb30BaTeNeM B IaHHbII1 MOMEHT BpeMeHU. BTO faer
BO3MOXHOCTD JIIOOOMY YHCJIY NTOJIb30BATEAEH 00paIATHCS K JAHHBIM, HO
He U3MEHSTh UX.

CrnetqyanibHble OMOKMPOBKU (MM X-OJIOKUPOBKH) HE IMO3BOJSIOT
HUKOMY, KPOME BJIaJie/iblia 3TOM ONIOKUPOBKH, 0OpAIlUATLCA K JAHHBIM.
CrennanbHble OJJOKMPOBKY MCMOJMB3YIOTCS IS KOMAHI KOTOPbIE H3Me-
HSIOT COlepXXaHWe WIM CTPYKTypy Tabnuiibl. OHM OefCTBYIOT A0 KOHIIA
TPaH3aKLHH.

O6iue 610KMPOBKH HUCIONB3YIOTCSA i 3anpocoB. Hackonbko onu
MPOAOIKUTENIbHB — 3aBUCUT (AKTUUYECKU OT YPOBHS U30JISILUU (CKOJTb-
Ko Tabnui Oyxer 61OKUpPOBAHO).

Hcnoas3zopanue BJI

Ob6noeaenue dannvix. K xomangaM obuHosieHuss orHocar INSERT,
DELETE, paccMoTtpeHHsie nipu 3anonHeHud b/l nanHsimu, u UPDATE,
H3MEHAIOLIEH HEKOTOphie WK BCe 3HAYEHUS B CYLLECTBYIOLIEH CTPOKE.
B koMaHIe Ha3BaHO UMM UCMOJIb3yeMOi TabMuLbl U npemioxkenue SET,
yKa3blBalllee Ha U3MEHEHHE, KOTOPOE HYXHO CHIENaTh il ONMpeeieH-
Horo cronbua. Hanpumep, YToGhl U3MEHHTb OLIEHKHM BCEX 3aKa34MKOB
Ha 200, MOXHO BBeCTH

UPDATE 3akasunku
SET peiitunr = 200;

UPDATE, nanono6ue DELETE, moxet pa6orath ¢ npeaukaramu. Ha-
NpUMEP, MOXHO BBHINMOAHUTh M3MEHEHHE, OJMHAKOBOE )i BCEX 3aKas-
yyuKoB nponasua CtpokoBa (MMeloliero «mHom» = 1001):

UPDATE 3aka3auuku
SET petitunr = 200
WHERE nHom = 1001;

MoXXHO U3MEHHUTh U HECKOJILKO CTONONOB. [lonycTuM, npojasel; AB-
POPHH YBOJMJICS, ¥ HAJO TEePeHa3HAYUTb €r0 HOMEP HOBOMY IPOAABLY:
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UPDATE lMpoaaBubl
SET nums = 'CyBopos’, ropog = ‘KnmH’, komm = .10
WHERE nHom = 1004;

Komanaa REFERENCES MoXeT u3MeHATbh 3HAYEHUA B YX€ BCTaB-
JIEHHBIX CTPOKaX.

3anpoc — KoMaH1a, KOTOpas ¢ MOMOMIbIO MPOTrpaMMb! Ga3bl JaHHBIX
BBIBOAMT ONpefeNeHHYI0 UH(OpMaALMI0O U3 TaONUIl B MaMsThb. DTa HMH-
dbopmaimsi 0GBIYHO MOCHIIAETCA HEMOCPEACTBEHHO HA 9KPAaH KOMIbIO-
Tepa WM TEPMUHAN.

3anpoc dopmupyercs komannoii SELECT (BbipaxeHue (5.4)).

B camoit npocroit popme koMaHga SELECT npocTo u3Bnekaer MH-
dopmauuio M3 Tabnuubl. HanpuMep, BbiBon Beeit Tabnuubl «[IpogaBib»
(cM. Tabim. 5.3)

SELECT nHoM, numsi, ropo, KOMM
FROM lMpogasupl; (5.6)

Touka c 3ansiToit (;) UCIOJIB3YeTCsl BO BCEX MHTEPAKTUBHBIX KOMaH-
pax SQL, yrobpt coobiuiarth 6ase DaHHBIX, YTO KOMaHIA 3aKOHYEHA U
roToBa BBINOJIHUThCSI. 3Be3nouka (*) B KOMaHIIE MOXET NMPUMEHSATHCS
IS BBIBOJA IMOJIHOTO CMUCKA CTONOLIOB M Mpeablaylias npoueaypa Mo-
XET BBIMOJIHATHCS KOMAHIOM:

SELECT*
FROM MpopnasLipt;

HNmeetca Gonbioe yucino BapuantoB komaHabt SELECT [26], u3
KOTOPbIX, B CHJIy OTpaHUYEHHOTO 00beMa JaHHOMN paboThl, PACCMOTPUM
OCHOBHBbIE.

B BeipaxeHuu (5.6) MOXHO 3a/iaTh He BCe TMOJISI WIK TIEpeynopsino-
YUTb MOJIS.

Tpemnoxenne WHERE komanast SELECT no3BonsieT ycTaHaBIMu-
BaTh IMPEAUKAThI, YCIOBHE KOTOPBIX MOXET ObIThb MJIM BEPHBIM WU HE-
BEPHBIM sl 06O CTPOKKU Tabnuubl. KomMaHaa M3BneKaeT TONbKO Te
CTPOKHM U3 TaBGIMIBI, JUISI KOTOPBIX TAKOE YTBEPXKAEHHE BEPHO:

SELECT nums, ropoa,
FROM lMpogaasupi
WHERE ropog = ‘Mocksa’;
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B npennoxenuun WHERE ucrnonb3yorcsi He TONBKO CpaBHEHHs BHAA
<, >, <>, =, £, 2, HO U 001acTH (MHOXECTBA), OMPEAENAEMbIE BHIpAXE-
nuamu IN, BETWEEN, LIKE, IS (NOT) NULL.

K arperatabiM ¢yHKmMsAM oTHOCIT COUNT (KONM4YEeCTBO CTPOK B
tabauue), SUM (apudMeTHYeCKyI0 CYMMY BceX BbIOpaHHBIX 3HAYCHUM
JaHHoro mnong), AVG (cpenHee BceX BBIOpaHHBIX 3HAUYEHMH HaHHOTO
nonsg), MAX wnu MIN (HauGosblilee MM HauMeHblllee U3 BCEX BHIO-
PaHHBIX 3HAYEHHUH TAHHOrO MoJs).

BbiBoj1 arperaTHbIX GYHKIIMI (BBIYMCIISIEMBIX MONEI) UMEeT TaKOH BUI:

SELECT SUM (cymnp)
FROM 3axka3smbl;

On omnpegensieT B JaHHOM CJiy4ae CyMMY BCEX NMOKYMOK B Tabnuie
«3aKaspl». AHAJIOTUYHA KOMaH/Ja Ul OCTaNbHBIX QYHKLMH.

IMpennoxenne GROUP BY xomanast SELECT no3sonsier onpene-
JISITh MOAMHOXECTBO 3Ha4eHUit B 0COGOM I10JIe B TEPMUHAX JAPYTOro noJis,
Y NMpuMeHATh GYHKLHUIO arperara K MoJIMHOXECTBY. DTO faeT BO3MOX-
HOCTb OGBENUHATL MOJSA U arperatHble QyHKUMY B €AMHOM IpeIoXe-
uuu SELECT. Hanpumep, Haiitu HauGonbiiylo CyMMy NpUOOpeTeHUH,
MOJIYYEHHYIO KaXIBIM IIPOAABLIOM:

SELECT nHom, MAX (cymnp)
FROM 3akasbi
GROUP BY nHowm;

TTonyuum

NMHOM

1001 767.19
1002 1713.23
1003 75.75
1014 1309.95
1007 1098.16

GROUP BY npumeHnsier arperaTHoie ¢pyHKIIMH HE3aBUCHMO OT CEepHil
IPYTI, KOTOpPbIE ONPEAENSIOTCS C TOMOUIBIO 3HAYEHUSI NOJIS B LIENIOM.

IIpennoxenne HAVING omnpenensier Kputepuu, HeoOXOAUMBIE IS
yIaJIeHHsT OINpee/IeHHBIX IPYI U3 BbiBoAa. Torga KoMaHaa UMeeT BUI
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SELECT nHowm, patnp, MAX ((cymnp))
FROM 3akasbl
GROUP BY nHom, gaTtnp
HAVING MAX ((cymnp)) > 3000.00;

AprymeHTthl B npeanoxennun HAVING cnenylor Tem e cambiM Ipa-
BuiIaM, yto U B npemnoxedHnu SELECT, cocrosiuemM W3 KOMaHA, Mc-
noas3youmxcad B GROUP BY. Ouu noymxHbl UMeTh OIHO 3HAYeHHe Ha
rpynny BbiBoaa. B crporoit unrepnperaunu ANSI SQL Henb3st ucnoss-
30BaTh arperar arperara.

Ecau Hago BBIMOJHUTD APOCThIC YUCAOBbIE BHIYUCIEHUS JAaHHBIX (Bbl-
YHCNISiEMble BBIPAXEHUsT) U 3aTeM MOMECTUTh UX B ¢opmy, Gonee cooT-
BETCTBYIOLIYIO NMOoTpeOHOoCTAM, To SQL no3sBonser ato caenath. Hanpu-
Mep, €CJIM BBECTU KOMaHIy

SELECT nHom, nums, ropof, komm *100
FROM [poaastipi;

TO B MMOJIE «<KOMM» NMOSIBATCS 3HAYEHUSI B MPOLIEHTAX.
Bo3MoxHO yrnopsiioueHe BHBOAA MO OXHOMY MJIM HECKOBKUM TO-
JSIM, HanpuMep, Mo yObIBaHUIO:

SELECT *
FROM 3AKAS3bI
ORDER BY 3Hom DESC, cymnp DESC;

BMecTo nMeH cToI0LAa MOXHO HCMOJb30BaTh UX NMOPSIKOBBIE HOME-
pa s yKazaHus MOAsl, UCTIONB3YEMOro B YMOPSIZOYEHUHU BhIBOJA. DTH
HOMEpPA MOTYT CChUIAThCSI He Ha MOPSUIOK CTONOLOB B TabnulLie, a Ha UX
nopAgoK B BbiBoAe: mnone, ynoMsHytoe B npemnoxenun SELECT nep-
BbiM, i1 ORDER BY He 3aBUCHT OT TOro, Kakum MO MOPSIAKY OHO
crouT B Tabnuue. Hanpumep, KoMaHma ymopsimoyeHusi Mo yObIBaHMIO
3HAYEHUA KOMUCCHOHHBIX TAKOBA:

SELECT nums, KOMM
FROM lNpopasup!
GROUP BY 2 DESC;

MHOM KOMM
Cipokos 0.17
KvptownH 0.13
Ynanos 0.15
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o cux nop peub liuia o pabore ¢ ogHOM TabnuLei, OAHAKO BO3MOX-
Ha paGoTa M C HEeCKONbKUMM Tabnuuamu. PopMar KOMaHI MEHsSeTCs
Masio, [P 3TOM MOXHO UCIMOJNIb30BATh MPAKTUYECKHU BCE, YTO NMPUMEHS-
JIOCh JJISI OMMHOYHBIX TaOIMLL.

Cosganue OObEOIUHEHHUST Yalle BCETO OCYLUECTBISIETCH KOMaHIOH
BHIA

SELECT 3akasuuku.3ums, MNpopasubl.nvms,
Mponasubl.ropos,
FROM MpopaBLbl, 3aKkasumkim
WHERE Mpogasubt.ropog, = 3akasqynkn.ropos;

3nech nocine SELECT ykasbiBaloTcsl Yyepe3 TOYKY MMsI TaOMULIBI U
(aiina:

3ums nums ropof,
MBeaHoB Crpokos Mocksa
MeaHos Ctpokos Mocksa
Koepos KuptowmH Mepmb
KOHkunH KuprowmH Mepmb
WBaHos ABpPOPUH Mocksa
Kpabos ABPOpPWH Mocksa

B ykazaHuu nosieit MOTYT MCITOJIb30BATbCSl M APYTHE YCIOBHSI, Ha-
npuMep,

SELECT nums, 3ums

FROM [lMpopnasLpbl, 3akasunku

WHERE numsa < 3nms

AND pentunr < 200;
mmst 3um9
Ctpokos  KpacuH
ABpopuH  KpacuH
Koanos MBaHoB
Koanos Kpabos
Kosnos KpacuH

AHAJIOMHYHO BBILJSIAUT U KOMAH/IA COEAMHEHUS TpeX M Goee TabIuL.
3aMeTuM, YTO BO3MOXHO COCAMHEHHMEe TabauLbl caMoii ¢ coboil. Bta
cXeMa MOXET MCITOJIb30BaThCs TSl ITPOBEPKU MPABUILHOCTHU 3aMOJHEHHUS
tabnuiipl. [T 3TOr0 MCMONB3YIOTC CMHOHMMBI Tabnuu (anuacer). Ha-
OpUMep, HAIATH BCe Mapbl 3aKA3YUKOB, UMEIOUIMX OMMHAKOBBI PEHTHHT:
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SELECT neps.3umMsi, BTOP.3UMS, NEPB.PenTUH

FROM 3akasuunku neps, 3akas3unku BTOP

WHERE nepB.perTuHr = neps.pelTuHr;
MeTtpos Metpos 200
MeTpoB Kospos 200
Koepos MeTpos 200
Kospos Kospos 200
KBakuH KBakuH 300
KeakuH KOHKUH 300
Kpa6os VBaHoB 100
Kpabos Kpa6os 100
Kpabos KpacuH 100
KoHKUH KBakuH 300
KOHKnH KOHKWH 300
KpacuH MBeaHoB 100
Kpacux Kpa6os 100
KpacuH KpacuH 100

B BbliieynomMaHytoit komaHae SQL BegeT cebst Tak, Kak ecinu Obl OH
COENUHSN ABE TaONIMILBI, Ha3blBaeMbIE «IepBasi» U «BTOpasi». O0e OHU —
(bakTryecku TabMULIbl «3aKa34YMKH», HO MICEBIOHMMbI pa3peluaoT UM GbiTh
00paboTaHHBIMU He3aBUCUMO. [TCeBAOHUMBI «MEPBBIit» U «BTOPOI» ObLIU
ycraHoBJieHbl B npemioxeHun FROM 3anpoca, cpa3sy nmocie MMeHU Ko-
nuu tabnauusi. [TceBOIOHUMbBI MOTYT HCIONBL30BATHCS B MPEAIOXEHUH
SELECT, naxe ecnau oHM He ompefeneHbl B npeanoxeHuun FROM.

Cneaywoiuast KoMaHIa OyneT onpenensiTh jto0bie OUIMOKU B 3aMo-
HEHMM:

SELECT nepB.npHOM, BTOP.3HOM, MEPB.MHOM,
BTOP.NPHOM, BTOP.3HOM, BTOP.NMHOM
FROM 3akasunkn neps, 3aka3uymku BTOP
WHERE nepB.3HOM = BTOP.3HOM
AND nepB.nHom < > BTOP.MNHOM;

Ecnu 3anmonHeHue TaGnuubl NMPOBEIEHO BEPHO, TO BHIBOA Oyner
MYyCTBIM.

ITpu paGorte ¢ HECKOJNIBKMMMU TabiMllaMH 3arpoc MOXET ObITb CO-
CTaBHBIM, MCIOJIB3YIOUIUM MU HE UCMONB3YIOLUM ONepalui 0OHOBIE-
HUs1. BHYTpeHHME 3aMpochi HA3bIBAIOT MOA3aMPOCAMH.

ITycth u3BecTHO UMs mpoaasla (ABPOPUH), HO 3HAYEHUE ero MoJsi
«ITHOM» HEM3BECTHO M HAlO M3BJIeYb BCE 3aKa3bl U3 TAOAULBI «3aKa3bl».
Torpa:
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SELECT *
FROM 3akassl
WHERE nHom =
(SELECT nHom
FROM lNMpopasuel
WHERE numa = ‘Mockea’);

Y1o6bt OueHNTh BHelHUI (OCHOBHOIM) 3arnpoc, SQL cHayana mon-
XeH OLIeHUTh BHYTPEHHHIT 3anpoc (rmoa3aripoc) npemnoxenns WHERE.
OrseT: «nuomM» = 1004. Ognako SQL, He nmpocTo BbigaeT 370 3HAUEHUE,
a NOMELUAET €ro B MpeauKar OCHOBHOTO 3arpoca BMECTO CaMOro mof-
3anpoca, Tak 4ToObl NMpeauKaT MpoYuTan

WHERE nHom = 1004.

Jist paGoThl ¢ HECKOJBKMMHU TaONMIIAMU MOXET MCIOJb30BaThCSl U
onepauusi obbenuHeHus (UNION). Hampumep, ana monyuyeHust Bcex
NPOJABLOB U 3aKa3iMKOB, pasMelleHHbIX B MOCKBE MOXHO MCIOJIB30-
BaTb KOMaH/y:

SELECT nHom, nums
FROM lMpogasupl
WHERE ropoa = "Mocksa’
UNION
SELECT 3HOM, 31mMs
FROM 3akazuuku
WHERE ropoa = ‘Mocksa’;

Kak MOXHO BUAETb, CTONOLBI, BBIOpPaHHBIE ABYMSI KOMAHAAMU, Bbi-
BeleHbl TaK, KaK eCjii OHa Oblna OJHA. 3aroIOBKU CTOJIOLA UCKIII0Ye-
Hbl, TTIOTOMY YTO HW OJMH U3 CTOJOLIOB, BBIBEAEHHBIX 00BEAMHEHHUEM,
He Obl1 M3BJeYeH HEMOCPEICTBEHHO TOJIbKO U3 ONHOM Tabauubl. Tonb-
KO MOCJEeIHHI 3aMpoc 3aKaHYMBaeTCs TOYKOi ¢ 3amsitoil. OTCyTCTBUE
TOYKM C 3ansAToii gaet noHsaTh SQL, uTo nmeercs eule oguH Wau 6osee
3anpocos.

Bo3MOXHbl U 3anpochl ¢ KOMaHAAMK OOHOBJIEHHSI, PACCMOTPEHHBI-
MU paHee.

MOXHO BBIMOJHUTb U TAaK Ha3blBAEMbIH MEPEKPECTHBIN 3ampoc, pe-
3yJIbTATOM KOTOPOTO SIBJisieTCsl TabJIMI[a, aHAJIOTUYHast TaGiuLE B TIPUIO-
xeHun Excel. Komannga TRANSFORM cityXuT [1st BBITMOJTHEHUS TAKO-
ro 3ampoca.
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Jlo cux nop peub wia o cmamuueckom szvike SQL. JJanum xapakre-

PUCTUKY dunamueckomy s3oiky SQL. TIepBYIO YacTh NMPEAbIAYLLIETO CHOX-
HOTrO oreparopa MOXHO 3arucarhb

SELECT nHom, nums
FROM lMpopgasupl
WHERE ropog = :ropoga;

34ech ABOETOUYME MEPE CIIOBOM «IOpPOl» 03HAYAET, YTO 3ajaH napa-
metp. Ero 3HaueHue 60 BBOAMT MOMB30BaTeb B Npoliecce paboThI,
n1MG0 OHO 3aUMCTBYETCS U3 APYruXx TabJNML B TMPOLIECCE BbIMOJHEHUS
nporpaMMbl. [TapaMeTpbl MOryT GbITh 3a1aHBI BO BCeX KOMaHAaX BbIOOP-
KU U OOHOBJICHUSI.

¢ BCTPOEHHBIN A3BIK SQL

o cux nop paccmarpuBaicst MHTepakTuBHbiit SQL. Tenepb kparko
OCTaHOBMMCSI Ha BCTpoeHHOM si3bike SQL, ncnonszyemom ang pacuimn-
PEHHUS NpPOrpaMM, HAMUCAHHBIX HAa APYruxX sisbikax. XoTsa Hemnpouesyp-
HOCTh MHTEPAKTUBHOTO si3bika SQL fgenaer ero o4eHb MOLIHBIM, B TO Xe
BpeMsl OHA HAaKJIaAbIBaeT Ha sI3bIK OOJIbLIOE YUCIIO OrpaHUYEHHUIA.

Y10o6sl NPEOAONETH ITU OrPAHUUEHUSI, MOXHO BKItouarh SQL B npo-
rpaMMbl, HaMMCAHHbIE HA KAKOM-TMOO0 MPOLCAYPHOM si3biKe. B KauecTBe
TAKOT0 MPOLIEeAYPHOro si3bika npumem ITackanb, MOCKONbKY OH MPOCT B
MOHUMAHUMU U UMeeT nonyoduumanspHbiii craHnaapr ANSI.

OTMeTUM HeKoTopbie orpaHuueHus SQL.

Jloruueckue KOHCTpYKuuM Tina if ... then (ecnu ... 10), for ... do (mnst

. BbIMONHUTBL) U Wwhile ... repeat (Moka ... MOBTOPSITh), UCTIONIb3yEMbIE
AN CTPYKTYP OONBLUMHCTBA KOMIIBIOTEPHBIX MPOrpamMm, 31eCh OTCYT-
CTBYIOT.

WntepaktuBHbiii SQL He MoXeT JesiaTb MHOTHE OMepalMy CO 3Ha-
YEeHUSIMM, Pa3MELIEHUEM MJIM pacrnpeieieHeM MX, BbIBOAOM HMX Ha Ka-
Koe-To ycTpoicTBo. Llens BctpoeHHoro SQL cocTout B coeiuHeHUM BO3-
MOXHOCTEH [1eKTapaTUBHOIO U MPOLEAYPHOTO SI3bIKOB.

Crporo roBopsi, ciieflyeT BblAeJUTh BIOXEHHbII U BCTPOCHHBI SI3BIK
SQL.

B nepBoM cnyyae ocHOBHbIM siBisieTcsl si3bik SQL, B KOTOpbIiA BBO-
JSITCSL OTepaTopbl IIMKJIOB U YCJOBHBIX MEPEXOA0B. 31eCh HET pe3Koro
pasgeneHust Ha UHTepgeilCHbIH U BIOXEHHBIN s13bIKi. OObIYHO omepa-
topbl BoiGopku (SELECT), o6Hosnenus (DELETE, UPDATE, INSERT),
nepekpectHoro 3anpoca (TRANSFORM) oTHOCAT K MHTEpPaKTUBHOMY
a3biky SQL. B 1o xe Bpemsi oneparoppl CREATE, ALTER, DROP,
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GRANT, REVOKE cuuTaroTcst TpUuHaLIeXalluMH K BIOXEHHOMY SI3bIKY
SQL. B kauecrBe 00BEKTOB BBICTYMAIOT TAOJULBI, MONS, OrPAaHUYEHMUS,
WHOEKCHI, TOMEHbBI, BUIbI, FeHEPATOPbI, TPUITEPHI, XpaHUMBIE MPOLELY-
pot. TIpUCyTCTBUE «aITOPUTMUYECKUX COCTABJISIIOLUMX» SI3bIKA JIy4ille BCe-
ro suaHo B CYB/I InterBase B Tpurrepax u XpaHUMbIX NMPOLEAYPAX.

Bo BTOpoM cnyyae oreparopnl sizbika SQL «BcTpauBaloTcsi» B alro-
puTMuyeckue a3biku. Yacto um apnsiercst a3uiK Pascal. JInst 3Toro koMaH-
Al SQL nomelaloTcsi B UCXOAHBIM TEKCT IIaBHOM MPOrpaMMbl, KOTOPOH
npeauiectsyer ¢paza EXEC SQL (EXECute SQL). /Tanee obcyxmaiorcs
HEKOTOpble KOMaHMAbl, SIBJSIIOIUMECS CMEUHaJbHBIMU JJISL BJIIOXKEHHOM
tdopmul SQL.

Korma Bcrasnstiorest koMaHabsl SQL B TeKCT nporpaMMbl, HanMCaH-
HOIi Ha APYTOM SI3blKe, HAAO0 BBIMTOMHUTD NPEKOMIUAALMIO NIPEXIE, YeM
OKOHYATENbHO €€ cCKOMMUuIupoBaTh. [IporpamMma, HasbiBaeMast IPeKOM-
MUISATOPOM (MAU Mpenpoleccopom), OyaeT NpocMaTpuBaTh TEKCT TPO-
rpaMMbl M nipeoOpazoBeiBaTh KoMaHasl SQL B dopmy, yaobHyio g
HCITONIb30BaHMs 6a30BbIM SI3BIKOM. 3aTeM UCIONb3YeTCs1 OOBIYHbIA TPaHC-
JisiTop, YT0Obl MPeoOpa3oBbIBAThH MPOTPAMMY U3 UCXOIHOTO TEKCTA B Bbl-
MOJIHAEMBIH KO,

HMHpiMH clToBaMU, OCHOBHAs TporpaMMa Bbi3biBaeT mpoueaypul SQL,
KOTOpbIe BLIOMPAIOT MapaMeTphl U3 INIABHOW NMPOrpaMMbl M BO3BPALIAOT
yxe 00paboTaHHbIe 3HAYEHMSI B OCHOBHYIO TiporpaMMy. Moayib MOXeT
cozepXaTh J11000e YHCI0 NpOUeayp, KaxXaass U3 KOTOPbIX COCTOMT M3
onuHouHoit koMaHasl SQL. Uaes B ToM, yTOOB! MpoLIeAypbl MOTJIM pa-
60TaTh TEM Xe caMbIM CITOCOOOM, YTO U MPOUELYPbl Ha SI3bIKE, B KOTO-
pPbiii OHHU OBLIIU BIOXEHHBI.

Kaxmast U3 nporpaMmm, MCIONB3YIOMIMX BCTPOeHHbIit SQL, cBs3aHa ¢
uaentuduxkatopom (ID) noctyna Bo BpeMs ee BoinmonHeHus. Mnenrndu-
Karop JOCTYMa, CBS3aHHbIM C MPOrpaMMoil, 10JDKeH UMETh BCe MPUBMIIE-
¥, YTOOBl BbIMOAHATE onepaiuu SQL, BbIMONHsAEMbIE B TIPOrpaMMe.

SQL u yacti 6a30B0Oro si3blKa MporpaMM OYAYT CBA3BIBATHCS APYT C
JIPYroM € MOMOILbIO 3HAYeHUI NepeMeHHbIXK. PasHple SI3BIKK paCIo3Ha-
IOT pa3IMuHbIe TUITBI JaHHBIX [UIst mepeMeHHbIX U ANSI onpenenser 3k-
BuBaneHTbl SQL 6a3oBoro s3bika [Tackane.

MOXHO UCMOJL30BaTh MEPEMEHHBIE U3 IJIABHOM MPOrpaMMBbl BO BJIO-
KeHHbIX oneparopax SQL Besae, rae 6yAyT HCNONb30BATHCH BbIPaKEHHS
3HAYeHHiA.

I'naBHbie MepeMEHHBIE JIOJKHBI:

o ObITh 00BbsIBNIEHHBIMU B SQL DECLARE SESSION (pa3nen o6bs8-
JIEHUi);

e UMETb COBMECTHMBINH THUI AaHHBIX ¢ MX (PYHKLIHUSIMH B KOMaHJe
SQL;
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e ObITb HasHaYeHHbIMU 3HAYEHUIO BO BpEMsl UX UCONAB3OBAHUA B
Komanze SQL, ecnu komanga SQL caMocTodrelbHO He MOXET caeaaTh
Ha3HayeHue;

e MpelLIECTBOBATh ABOETOYUIO (i), KOTAAa OHU YNOMHHAIOTCS B KO-
Mange SQL.

TTyctb B porpaMme UMeIOTCs1 YEThIpe MepeMeHHbIX ¢ uMeHaMy id_num,
salesperson, loc u comm. OHM comepXar 3HAYEHUS, KOTOpble HYXHO
BCTaBUTh B Tabnuny «[IpomaBubl». MOXHO BIOXKHTL CIIEAYIOUIYIO KO-
Manay SQL B nporpammy

EXEC SQL INSERT INTO Mpopasubl
VALUES (:id_num, :salesperson, :loc, :comm)

O6patute BHUMAHHKE, YTO TOYKA C 3aMsITOI B KOHLE KOMAHAbI OT-
CYyTCTBYET. DTO MOTOMY, UTO COOTBETCTBYIOllEe 3aBeplieHuUe IJd
BCTpOoeHHOU KoMaHabl SQL 3aBUCHUT OT s13bIKa, /1St KOTOPOTrO AeNaeTcs
BJIOXKEHUE.

Komanmy MOXHO BKJIIOYMTb B LIMKII:

while not end-of-file (input) do

begin

readin (id_num, salesperson, loc, comm);

EXEC SOL INSERT INTO Salespeople

VALUES (:id_num, :salesperson, :loc, :comm);
end;

®parMeHT niporpamMMbl Ha si3bike [lackanb onipegenser UK, KOTO-
pblii OygeT CYMTHIBATH 3HAYEHUS M3 daiia, cCOXpaHATh UX B YeThipex
MOUMEHOBAHHBIX MEepPEeMEHHbIX, COXPAHATh 3HAYEHMST 3THUX TepeMeH-
HbIX B Tabnuie «[IpoaaBupi» U 3aTeM CUUTHIBATH CJICAYIOWIME YEThIPE
3HaAYeHUs.

Bce mepeMeHHBIe, Ha KOTOpPbiE MMEETCS CCbUIKA B MMPEUTOXEHHUAX
SQL, nomxubt cHauana 6utth 00bsBIeHbl B SQL DECLARE SECTION
(pazmen oOBABNCHUIE), UCTIONB3YIOWIEM OOBIUHBIA CMHTAKCUC [NIABHOrO
a3bika. Pasgen oObaBAeHUI TOJKEH HAYMHATLCS U KOHYAThCSl BCTPOEH-
HbiMu koMaHgamMu SQL — BEGIN DECLARE SECTION (Havasno pa3-
nena oobasienuit) ¥ END DECLARE SECTION (koHer pa3aena o0bsiB-
NeHuil), KOTopbiM npeniuectsyet, kKak 00sr4HO EXEC SQL (BBITOMHUTE).

Yr1o6bl 0OBSIBUTS MEPEMEHHbIE NMPEABIIYLLEro MpUMepa, MOXHO BBECTH:

EXEC SQL BEGIN DECLARE SECTION;
Var
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id-num: integer;

Salesperson:  packed array (1 .. 10) of char;
loc: packed array (1 .. 10) of char;
comm: real;

EXEC SQL END DECLARE SECTION;

rae Var — 3aroJioBoK, KOTOPBIiA NMPEIIIeCTBYET PSILY OOBABASIEMBIX Mepe-
MEHHBIX U yMaKOBaHHBIM (MJIM PACIaKOBaHHBIM) MaCCHBaM.

Tlepemectnm cTpoky CTpokKoB M3 Tabuuubl «[IpogaBiibl» B repeMeH-
HbIE [JIABHOTO fA3BIKA!

EXEC SQL SELECT snum, sname, city, comm
INTO :id_num, :salesperson, :loc, :comm
FROM Salespeople
WHERE snum = 1001;

B03MOXHO KCIOJB30BaTh 3anpoCchi, BHIBOASILIIUE MHOTOYMC/IEHHBIE
CTPOKH, NpuMeHsist Kypcop. Kypcop — 3T0 BuI nmepeMeHHOI1, KOTOpas
CBSI3aHA C 3aMpocoM. 3HaYeHHEM 3TOW MEPEMEHHOI MOXET ObITh KaX-
Jast CTpOKa, KOTOpasi BBIBOOAMUTCSI MPHU 3arpoce.

3aMeTuM, uTo sI3bIK SQL MOXeT MCIoib30BaThcs Kak JJisI MOCTpoe-
HMS1, TaK W JUISL 3aMpocoB, B TO BpeMsi Kak s13bik QBE npumensiercs
TOJIBKO ISl OOHOBJIEHHUSI U, B OCHOBHOM, [UISl 3aIIPOCOB.

JpyruM BapMaHTOM BCTPOEHHOrO si3blKa MporpaMMupoBaHusi SQL
CIYXUT 5I3bIK, HCIOJb3yeMblil, HanmpuMmep, npu npumeHeHun CYB]]
InterBase B cpene Delphi: Tak Ha3biBaemblii popMUpyeMblit 3arpoc, B
KotopoM SQL-oneparopsl BcTpanBaloTcs B s13bik Object Pascal ¢ no-
Moo koMaHasl Queryl.SQL.Add(’..."), rme B ckobkax yka3biBaercs
SQL-ormeparop.

A3bIK QBE

Pabora Ha si3pike SQL npocTa, Ho TpebGyet 3HaHMs A3bIKa. [[1s monb30-
BaTesiell, COBEPIIEHHO He 3HAKOMBIX C NMPOTPaMMMpPOBAHHMEM, 3aIpoc
MOXET OCYLIECTBIISITbCSI OMHUM U3 CHIENYIOUINX CIOCOOOB:

1) yepe3 MeHIO U 3KpaHHBIE DOPMBI;

2) ¢ noMouupio si3bika Query By Example — QBE (3arnipoc no npumepy).

ITepBoiit cnoco6 3aBucuT oT BapuaHTta paspaborku CYBJI, sropoii
crnoco6, npemwioxeHHblit M.M. 3nyaom u 6a3supyroluiicss Ha ucyucieHuu
domeHog, SIBNSIETCS YHUBEPCANbHBIM M He TpeGyeT 3HAHUST MPOrpaMMHu-
poBaHMsi. B CBSI3M ¢ 3TMM paccMOTpUM MOAPOGHee W0 MOCTPOSHMS
A3bIKA.
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C noMoLbi0 3TOro criocoba Ha 3IKPaH BHI3BIBAETCA OAHA UAU He-
cKoNbKO Tabnui. B nepoM cronbiie Kaxmoi U3 HUX yKa3blBaeTCsd UMSI
tabnuist (dafina). B cronbuax, mog UMeHaMH 1oJjieid, MOTYT GbITh yKa3a-
HBbI yciioBus 3anpoca. Ilepexon oT oHON TaGaMLbl K APYroi OCylHEecTB-
JieTcst ¢ MOMOLUBIO YKa3aHUA B COOTBETCTBYIOLMX MOJMIX ONMHAKOBbIX
TIOAYEPKHYTHIX MEPeMEeHHBIX, HAMMCAHHBIX GOMpIIMMU OyKBaMu. BbIBO-
JMMblE Ha TeyaTh MOJIsl yKa3biBaloTCcsl cuMBoioMm P (print), Toykoi u
MOJYEPKHYTOM nepemMeHHOi (Hanpumep, P.A).

IIpuBeaem aBa npumepa 3anpocos, 6asupyloLIMXCs Ha MpumMepe 4.1.

Hpumep 5.2. Tlonyuyurs damunnu ctyaeHToB 4 Kypca Kadeapst MuYC,
uMerolmx 0amn He MeHee 4 (puc. 5.3).

Oaitn Homep | ®amumus
cryue}{ga CTYICHT2 Ban Kype I'pynna

CIV PA >=4 4

Kadenpa

Puc. 5.3. 3anpoc damunnu no oaHoi Tabanue

Ipumep 5.3. IMonyuurs GaMUNUKU CTYACHTOB, PYKOBOAMTENIEM KOTO-
poix sBisieTcs npodeccop kadeapot HuYC (puc. 5.4).

[ H i)

i cwtggﬁga . %Mg Bamn Kype Ipynna | Kadenpa
CTV]I X P.A

" H Qamuus
Qaitn | nonuaTensinpenonaparens lOmKHoCTs| Kadpenpa | Saprunara HarGaniy

Home; Home Yacopas
Daif crynenga npenonaBgTe Harpyska

CTIIP X Y |

Puc. 5.4, 3anpoc damMunuu no HECKOJNbKUM Tabanuam

MoryT ObITh KCNOIB30BaHbl (B MEpBOM CTONOLE 3ampoca) arperar-
Heie pynkuun (SUM, AVG, MAX, MIN, CNT-cderuuk). Bo3zmoxHo
cosnaBath BUIbL (View).

QBE noaaepxuBaer cnipaBOYHUK Tabnuil [4], npoueaypsl 0OHOB-
JeHUS.

Peanusanusa aspika nporpammuposaHust QBE MoxkeT MMeTh HECKOJIBKO
papuanToB. OauH u3 Hux s CYBJl Access paccMoTpeH B Il 5.
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KOHTpONbHBIE BONPOCH!

. Yro Takoe «OTHOLIEHUE»?

. Hazosute xapakTepucTHKY OTHOWIEHHMS.

. Yro Takoe apHOCTbL OTHOMIEHUA? Pa3sMEPHOCT? Koy?

. laa 4ero ucnonm3yoTes Ko4u?

. Uro Takoe cocraBHOi KoY (Cynepkiioy)? poauTENbCKUIT U BHELIIHUI KNIOYM?
. B ueM uenp HopMmanusauun?

. Chopmynupyiite nasHayeuue 1—5 Hopmanbhbix opm.



[naBa 6

CeTeBble U uepapxuiyeckue
6a3bl AaHHbIX

TMput N3NOXEHUM CETEBOI N Mepapxn4ecKon Moaenen gaHHbIX Lenecoob-
pPasHO UCMONL30BaTh TAKOMN NOPSAOK.

CHauana onuckLIBaeTCcs NornyYeckas CTpykTypa Mopeny aanxbix (MAO),
3aTeM — NPoUECChl UCMONML30BaHMS NocTpoeHHon Bl ¢ noMouwlbio npegno-
xeHHoro 3.®. Kopnom a3bika Anbda [9] 1, HakoHew, npoueaypa NporpaMm-
HOro onucaHus (cosgaHus u ncnonbaosanus) bA. Mockonbky Anbda-onu-
CaHue yKa3aHHbIX Mogenew AaHHbIX He oTnuMyaeTca oT Anbda-onucaHus
PENnaUMOHHOK MOAENU AaHHbLIX, OHO OMNyLLIEHO.

6.1. NOTMYECKAA CTPYKTYPA CETEBOWM B,

IIpu pasznuyHbiX criocofax peanusaumu cereBbix Mopenen [1—11]
Hanbonbllee pacrpocrpaHeHue monyyuna Moaenb KOIACHUIT (CODASYL
COnference on DAta SYstems Language — Accoumanusi no si3pikaM cu-
creM 06pabOTKM JaHHLIX), MpemioxeHHast Paboueil rpynmoit mo 6aszam
ganHbeix (DBTG — DataBase Task Group). BTa Moaeinb CYATAETCA HAU-
QoJjiee pa3sBUTOM CETEBOI MONENBID HAHHBIX, MOCTOSIHHO pa3sBUBaETCS,
NOAIePXHUBAETCS U COMPOBOXIAETCSI, SIBJISIICH KaK Obl CTAHAAPTOM.

Accouunauusi KOJJACHII o6pazosanach B 1959 r., a Pabouas rpynna
BI, Hauunast ¢ 1969 r., Boinyckana crieuMpukanun. OCHOBBI CETEBOI
moaenu o 3aoxeHsl B 1971 r. Komurerom no S1O/1. Bmecto Paboueii
rpyninbt BII ctana paGortare PaGouast rpynna si3bikoB b/l, HauaBuias ¢ pac-
wupeHust KOBOJIa. CepbesHble pe3yabraThl ObuiK ronydeHsl B 1973 1. B
oTyeTax rpynmnbl Gbijla ONUcaHa ceTeBasi MOAL/b NaHHBIX, GaKTUYECKU
Mano usMmeHusascs ¢ tex nop. OcHosHast uesr KOJACHIT — cosaa-
HUE MEPAPXUYECKOM MOEIN, IMO3BOJAOLIEH OMUCHIBATH OTHOLIEHHS
M:M, T. e. yMEHBUINTDH HEJTOCTATKH UEPAPXMYECKOI MOJEIIH.

PaspaGarbiBanuch U coorperctByomme CYB: DMS (kopnopauuu
UNIVAC), IDMS (Cullinane), DBMS (DEC), IDS (Honeywell). B Ha-
cTosilee BpeMsi LIMPOKo u3BectHa db_Vista, paboraioluas Ha nepcoHab-
HbIX KoMmnboTepax B DOS u Windows.
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CTpyKTYpHBIMU 3JieMEHTaMM ceTeBoil Monenu aaHHbix KOIOACHUII
SBJIAIOTCS 3JIEMEHT AaHHBIX, arperat AaHHBIX W 3anuch (puc. 6.1, a),
KOTOPBIM MPUCBAUBAIOTCS UMEHA.

BOnemeHT aaHHbix (BIl) — HauMeHblLIasd TTOUMEHOBAHHasI eIUHMULA
JaHHbIX (aHasor nonsi B (aityioBpIX CHCTEMax), C MOMOLUBIO KOTOPO#
OCYLLUECTBISIETCSI MOCTPOEHME BCEX OCTANIbHBIX CTPYKTYp. IIpuMepsl ane-
MEHTOB JaHHbIX: «TabenbHblil HOMep», «ludp aeranu», «lox poxae-
Husi». UMe aneMeHTa JaHHBIX UCTIONB3YeTCs ISl €r0 WAeHTUDUKaumuu B
cXeMe CTPYKTYpPhl laHHbIX 60Jiee BBICOKOTO YPOBHS. 3HauYeHHE DNIeMEHTa
JaHHBIX MOXET ObITb YUCIOBBIM (LIENBIM, BEILLIECTBEHHbBIM), HEYMCIIOBBIM
(CUMBOJIBHBIM, JIOTHYECKHUM). B HEKOTOPBIX MPUIOXKEHHUSIX MOXKET HC-
MOJIb30BATbCSl «HEOTIPEAENIEHHOE» 3HAYEHUE EMEHTA JAaHHBIX U 3TO
3HAYUT, YTO 3HAUYEHHE COOTBETCTBYIOLIErO CBOHCTBA 0OBbEKTA He Ofpe/ie-
neHo B B]I.

Arperar JaHHbBIX — MOMMEHOBAHHAs1 COBOKYMHOCTb 2JIEMEHTOB [IaH-
HbIX BHYTPU 3aMUCH, KOTOPYIO MOXKHO PACCMATPUBATE KaK eMHOE LieJloe.
WMst arperata MCNOSB3YETCSI JUTSA €r0 UACHTU(MUKAIIMKA B CXEME CTPYKTYPBI
[TaHHOTO GoJiee BHICOKOTO YPOBHS. ATperar JaHHBIX MOXeT OBITh [POCTHIM
(puc. 6.1, 6), eciu COCTOUT TOJILKO U3 JIEMEHTOB HAHHBIX, U COCTABHbBIM
(puc. 6.1, 8), ecu BKIIOYAET B CBOM COCTaB JIPYTUe arperarsl.

a)

Onemertt [ | aameaax || 3amucs — Habop | 5252
JE S
6) 6)
Hara IIpeanpusrtue
Yucno | Mecxu| Ton Anpec
Hassanue |[Touropsrit Fopon Ynvua
HHIEKC HOMED JI0Ma

2)

3aka3 HAa MOKYNKY
Hata ITapTus ToBapa
Howmep | 3aKa3a
3aKa3a slo o) =l o
818|5| €5|5ls 85 51y | 8|2
so‘gsgguspgu =‘3§°
5 EH M:IEEM’:"-"EH M:T

Puc. 6.1. CrpykrypHbie 3neMeHTs ceteBoii b/]
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PasnuuyaloT arperaTbl TUIMa «BEKTOP» M THIA «[MOBTOPSAIOLUAACH TPYII-
na». Arperat, NOBTOPSIIOLLASICS KOMITOHEHTa KOTOPOTO SIBISIETCS MPO-
CTHIM 2JIEMEHTOM AAHHbBIX, Ha3bIBaeTCsl «BeKTOpOM». Hanpumep arperar
«3apaboTHada 1uiaTa», B KOTOPOM 3K3eMIUISAP 3JEMEHTA JAHHbIX MOXET
noBTOPATLCS N0 12 pa3 (3a Kaxnblit Mecsill roaa). Arperart, rMoBTOPSIO-
1asicsl KOMIMOHEHTa KOTOPOro MpeACTaBieHa COBOKYMHOCTBIO JaHHbIX,
Ha3bIBAETCSl MOBTOPSIOUIEHCS IPYNTIOi. B MOBTOPSIOUIYIOCS TPy MO-
T'YT BXOOWUTh OTAENbHBIEC DIEMEHTBI JAHHBIX, BEKTOPBI, arperaThl WM Io-
Bropsitolnrecst rpynnel. Ha puc. 6.1, 2 npeacrasieH arperat «3aka3s Ha
MOKYIIKY», UMEIOLIUI B CBOEM COCTaBe MOBTOpsOIIyIocst rpyniny «[Taptus
TOBapa».

MakcuMaibHOE KOJIMYECTBO 3K3EMIISAPOB ISl BEKTOpa U TOBTOPS-
olleiicsl Tpynnbl OrpaHUYEHO U 3aJaeTcsi MPU chneurupUKauu CXemel
3anUcH.

3anucp — NOMMEHOBAaHHAs! COBOKYIMHOCTb 3JIEMEHTOB JAHHBIX U/UIH
arperatoB. MHBIMU CJIOBaMH, 3aMUCh — 3TO arperar, KOTOpbIid He BXOAUT
B COCTaB HMKAKOTO JPYroro arperara ¥ MOXeT WMETb CJIOXHYIO uepap-
XHYECKYIO CTPYKTYPY, MOCKOJBKY NOIMYyCKAeTCsi MHOTOKPATHOE TpUMeE-
HeHue arperauuu. UMs 3anucu ncnonb3yercst s UAEHTUDUKALIMU THITA
3allMCH B CXeMaX TUIOB CTPYKTYp Oojiee BBICOKOTO YPOBHSI.

3anucu gBnsoTcst PaKTUUECKU MPOCTEHILMUMM CTPYKTYPHBIMU 3Jie-
MEHTaMHU, 4Yepe3 KOTOpble OCYIIECTBISIIOTCS CBSI3U: DJIEMEHTOM CBS3M
CIy>KUT HaGop.

Ha6op 3anuceit — noMuMeHOBaHHAast COBOKYNHOCTb 3anuceid, oopasy-
I01LAsT ABYXYPOBHEBYIO UEPAPXUYECKYIO CTPYKTYPY MOOAYMHEHMS: Kax-
Jblid TUT Habopa MNpeacTaBNseT co60i OTHOWEHKE (CBSI3b) MEXAY ABYMSI
WJIH HECKOJIBKUMHU THUITAMU 3anuceii. B ciity MepapXxuyHOCTH Habopa s
KaXXIOro ero TUIa OAMUH THI 3aMUCH OOBSIBISIETCS «BlafeNibLieM», TOTAA
OCTAJIBHBIE TUITbI 3aTIMCENl — «WIEHBI», T. €. UMEIOT MECTO «3arucCh-Bla-
Jienel» U «3anuchb-uieH (Habopa)». Kaxnpiit ak3emruisip Habopa 10mKeH
cofiepXaTh TONBKO OJWH DK3EMIUISIP 3aIMUCU-BIaAeblia U Io6oe KoJu-
YECTBO IK3EMITISIPOB 3aMMUCeii-4JICHOB.

Crpykrypst Bl cTposiTcsl Ha OCHOBaHHM ClIEIYIOLIMX OCHOBHbBIX KOM-
MTO3ULIMOHHBIX MPaBILIL.

1. Basa JaHHBIX MOXET colepXaTh J1060e KONUUECTBO TUIOB 3alM-
ceil U TUNOB HabOPOB.

2. Mexay aByMst TUIIAMM 3allMCU MOXET OBbITh OMpeAcsieHo Ndoe
KOJIMYECTBO THUITOB HAGOPOB.

3. Tun 3anucu MOXeT OBITH BNAAE/bIEM U OJHOBPEMEHHO UJIEHOM
HECKOJIBKUX TUITOB HaGOPOB.

IoryckaeTcst Jo6aBleHHe HOBOWM 3anMCH B KavyecTBE 3K3EMIUISIpa
BJIaZie/Iblia, €CJIM 3AMUCh-4JIEH OTCYTCTBYET.
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ITpu ynaneHum 3anucu-BaagesbLa YIaastoTcs COOTBETCTBYIONINE yKa-
3aTeny Ha 3anUCH-YIEHB, HO CaMU 3aMMCU-YJIEHBl HE YHHUYTOXAIOTCS
(cuHTYNSpHBI Habop).

Ha6opbl MoryT 6bITh HECKONbKHUX PAa3HOBUIAHOCTEIR.

1. C ogHMMU U TEMM X€ TUMAMU 3amucei, HO Pa3HbIMM TUMaMU
HabopoB.

2. HaGopsl u3 tpex u Oojee 3anu-

ceil, B TOM YMCIIE ¢ 0OpaTHOIl CBI3bIO.
Cucrema

Coryxaiuit "CryxXaumit" 3. CuHrynspHbiii Habop (TOJBKO
OJMH 3K3eMIUIsp). ¥ Takoro HaGopa HeT
AHKETHBIE JaHHBIC €CTECTBEHHOIO BAaAeNblla U B KAYEeCTBE

ero BeicTynaer cucrema (puc. 6.2). B
JanpHelleM Takue Habopbl MOTYT NpU-
o0pecTH 3anuch-BAajaelibla.
KonunuecTso o6bIBNSIEMBIX CHHIYJISPHBIX HAO0pPOB MPOU3BOJIBHO.
OOUH U TOT XK€ TUTT 3aTIHCU MOXET ObITh OOBSIBIIEH YWJIEHOM CUHIYISIPHO-
ro HaGopa U OJHOBPEMEHHO BJIaie/iblieM JIMOO YIeHOM APYyruX HabopoB.
OG6bIYHO THIT HADOPA 331AeTCSI MEXKAY ABYMsl TUIIaMM 3anuceil. OgHa-
KO B MOAENU MOXHO MPEACTABAATh TUMBI CBSI3el, 3aaHHbIX MEXAY He-
CKONBKUMM TUITAMM CYUIHOCTeH. {1 3TOro MCnosib3yloT MHOTOUJIEHHBIE
HaGopbl, KOTOpblE MPEACTABASIOT cO00il OTHOLIEHWE MEXIY TPeMs WU
Gosiee THMAMM 3arucei, OOIUH U3 KOTOPbIX Ha3HA4yaeTcsl BAaJe/bLeM Ha-
Gopa, a ocTajibHbie — wieHaMmu Habopa. Ha puc. 6.3 mokasan mpumep
MHOTo4NIeHHOro Habopa «HayuHple Tpyabi», BAafeNbLEM KOTOPOIO SIBJsI-
ercsa 3anuch TMna «HayuHbIi COTPYIHUK», a YieHAMU — 3alUCHU THUIIA
«Hayunpiit otyer», «/JIoknag Ha KoHdepeHUMU», «CTaThsi B XKypHase»,

Puc. 6.2. Cunrynsapuslii Habop

Hay4uHbiit_COTpYAHUK

[ AHKETHBIE_JaHHbIE |

PerucTpaliioHHBIA_HOMEp_OTYETa,
Ha3BaHMeE, TOX_BBIIYCKA

Hayyubiit_otyet >

Ha3ssaHue _J10KNafa,COaBTOPBL_TOKII,
Ha3BaHWe KOH(epeHIMH, Hara

X

Hoxnan_Ha_ xoHbepeHLN

HasBanue cTaThH, COaBTOPHL_CT,
Ha3BaHWE_XypHala, HOMep_H_TOX

Y

Crarbl_B_Hay4HOM_XXypHase

Haspanue M, COaBTOPHI_M,
M30aTeNbCTBO, TOA M3TaHUs

A4

Momnorpacdus

Puc. 6.3. MHorouneHHsii Habop
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«MoHorpadusi». BK3EMIUISIp HEKOTOPOTrO THIMA MHOTOYIEHHOro Habopa
BKJTIOYAET B ce0sl OJIMH IK3EMIISAP 3aNKCH-BAAJEbLA U BCE CBSI3AHHBIE C
HHUM 3K3eMIUSIPBI 3aMUCEH-YIEHOB 3aJaHHBIX TUMOB. B kKoHKpetHbix CYB/]
KOHLIEINIMSI MHOTOYIEHHOIO Habopa MOXeT ObITb HE peajM30BaHa.

B cerenoit Bl BO3MOXHBI ClieayOlHe CIIOCOOBI JOCTYIA:

e TMOCJIENOBATENBHEBIA MPOCMOTP 3anuceil OCHOBHOTO (aiina;

e MMPOCMOTP BCEX 3amuceil 3aBUCUMOTro (haitsia, CBI3aHHOIO ¢ KOHK-
pPETHOI 3anuChl0 OCHOBHOrO (aiina;

o MPSIMOI1 MOMCK 3aMMUCH OCHOBHOTO (haiina no ee Kikouy (Touka J10-
CTyITa).

OTMeTHM, 4YTO €CJIM 3aMUCh UCMONb3YETCA AJIs TPEACTABNEHUS CYLI-
HOCTH, TO Habop — Uil NpeACTaBIEHUS CBA3Cil MEXIY paccMmaTpuBae-
MbIMU CYLLIHOCTSIMH.

CereBble MOIEU JaHHBIX MOTI'YT OBITh MpeACTaBieHbl B popMe rpa-
don: BepiIMHbI rpada UCOJNIB3YIOTCS IJISI HHTEPIPETALIMU TUITOB CYlLI-
HOCTEl, a AYTM — ISl UHTEPNPETALIMU TUIIOB CBSI3eil MEXAY CYLIHOC-
TSIMH.

Ha rpaduueckoit amarpamme cxembl B/l Tun HaGopa usoGpaxaercs
MOMMEHOBAaHHOM Iyroi MeXIy COOTBETCTBYIOIIMMM THITAMU 3arlMCeil: Iyra
HCXOAMT U3 TUIA 3aMucHU-Blafebla Habopa M 3aXOAUT B THUIl 3allMCHU-
yjeHa Habopa.

B monenn KOJACHII ocHOBHBIM BHYTPEHHMM OTPaHUYEHUEM Lie-
JIOCTHOCTH sIBJsieTCsl (PYHKIMOHANBHOCTh CBSI3EH, T. €. C MOMOLLUBIO Ha-
60pOB MOXHO pealn30BaTh HEMOCPEACTBEHHO CBsi3u Tuma 1:1, 1: M,
M : 1. B Moaenu 3To nepBoe BHYTPEHHEE OrpaHUYEHUE BHIPAXKAETCS YT-
BEPXIEHHUEM: B KOHKPETHOM 3K3eMIUIApe Habopa 3K3eMIUIAp 3anucH-
yjeHa Habopa MOXeT UMeTh He 6oJiee OJHOTr0 IK3eMIUISIpa 3aMMCU-Bia-
nenblia Hatopa. CrienoBareibHO, YUCIIO 9K3EMIUISPOB Habopa HEKOTO-
pOro THMINa B TOYHOCTH PaBHO YMCIY 3K3EMIUISIPOB 3aMuceil-BiajieliblieB
aroro tumna Habopa B BJI. [Tpu aToM sk3eMmasgp HabGopa MoXer ObITh U
MYCTbIM, T. €. COCTOSITh U3 IK3EMIUISAPA 3aMMCHU-BIAALNbUA (IKIEMILISAPBI
3anMcei-uwieHOB MOTYT OTCYTCTBOBAaTb B HEKOTOPbIE MOMEHTHI BPEMEHHU
npU GYHKIIMOHUPOBAHUU CUCTEMBI).

M3 pyHKIMOHANBHOTO XapakTepa peanusyeMsix B M1 cBsa3eit cneny-
€T BTOpOe BHYTPEHHEE OrpaHUYEHHE LETOCTHOCTH — IK3EMIUISIP 3aMUCU
MOXET OBITh YWJIEHOM TOJIbKO OJHOTO 9K3eMIUISIpa CpeU BCEX DK3IEMIUIS-
poB HaGopa omHOro THmna (OH MOXET BXOIWUTb B COCTaB ABYX U Gosee
3K3eMIUIIPOB HAGOPOB, HO Pa3TUYHBIX TUIIOB).

DOyHKIMOHANBHBIN XapakTep peali3yeMbIX CBSI3€i HE MO3BOJISIET HE-
MOCPEICTBEHHO MPEACTABASITh B MOJEH TUIT «<MHOTUE KO MHOTUM». JIjis
npeacTaBieHus cBsA3u Tuna M : N BBOIAT BCIIOMOraTe/bHbLA TUI 3aMMUCU
u aABe byHKuuoHanbHbie cBa3u Tuma 1: M (cM. puc. 4.7).
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6.2. NPOFPAMMHAS PEAJIU3ALUA CETEBOM B4

Ipencrasum B Buge cereBoit momenu B «Y4eOHBIH mpouecces.
Bo3bMeM 3a OCHOBY CBA3H, ITOKa3aHHbie Ha puc. 3.4, 6 (cM.). 3aech no-
npexHeMy MpucyrcTBYIOT cBsi3d M:N. Mx 3aMeHa BO3MOXHAa 1ByMSI CIIO-
cobaMu: ‘

e HCIONb30BaHUEM HOpManu3auuu (puc. 3.4, 6);

e BBEJEHUEM, HApSAAY C MPSMBbIMM, OOPATHBIX CBSI3€l.

Bropoii nyTb xapakrepeH st uepapxudeckux M. [Tockonbky B ce-
teBoil MJI ucnone3yloTcs M Kio4M, el 6onee MPUCYL INMEPBbIA MYTh.
Torga cereBast MOAEND ITOJIYYUT BUM, MMOKAa3aHHBIA HA puc. 6.4, a HEKO-
TOpble IK3EMIUISIPbI JIOTHYECKHX 3anmuceil — Ha puc. 6.5.

OrMmerum, uto B otuetax KOJACHII nepBoHayanbHO TNpeamnoiara-
Jlock 0oDsi3aTeNnsHOe yyacTHe TporpaMmucta B padore bIIl. B mocnenyio-
LIUX BEPCUAX MpeAyCMaTpUBAIOCh MUHMMAaNbHOE y4acTue mporpaMMuc-
Ta ¥ MOTOMY Psii KOMaHJ ObUT aHHYJAHPOBAH.

B ceTeBoit MOAEAN AAHHBIX HET MONHON HE3aBUCUMOCTH JIOTUYECKOMN
BI ot ¢pusuyeckoit BJI. BTo xopoino 3aMeTHO U3 puc. 6.5 U MporpaMMsl
Ha sispike CYBIl DBMS, npuBegeHHON HUXeE.

SCHEMA NAME IS DB_2
AREA NAME IS DB2_AREA

RECORDNAME IS PART .
LOCATION MODE IS CALC HASH_PS
USING PS in PART

DUPLICATES NOT ALLOWED

WITHIN DB2_AREA

PS TYPE IS CHAR 5

PD TYPE IS CHAR 25

CLTYPEIS CHAR 2

RECORDNAME IS WH
WITHIN DB2_AREA
WS TYPE IS CHAR 5
WD TYPE IS CHAR 25

SET NAME IS INVENTIORY
OWNER IS PART
MEMBER IS WH
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II‘pynnal IHpCIlMCT] I Ka(benpal
ry X

Crynent | Hzyyenue HHpenonaBaTenbl

Puc. 6.4. Crpyxrypa ceresoii b/l

1Y C]154-12-80 [Copoxun T1.BJ
4,0 |AHH|171-12—05]B0pncon IS.B.JI

| TT111[212-10-81 |Crenanos M.B}

[A-1746[Cepon A.T1.|1979]4,3|

—»h.lgggzlrlnxnﬂ H.(I>.|1976|3,9|

»[A-1840]Tyxos ®.K.[1977]4,2]

y v
4—138” Iatanos A.C. |)1-X'H-II'Ipoq)eccopl<—

|387 ICmbopon ILA. |n.x.H.|Hpo¢eccopl<—

[373]EB}IOKHMOB C.C.lll.x.}l.lr[poq)eccopl(—

—|Kn6epnemka I 300 [l 20|IloueHT|

{ Maremamxal 600 |200 Iﬂouem I

| JTexuun| 200

Puc. 6.5. 9k3eMIApbI IOrMYECKUX 3AMUCEN



MANDATORY AUTOMATIC
ASCENDING KEY ISWS in WH

DUPLICATES NOT ALLOWED

SET OCCURRENCE SELECTION IS THRU
LOCATION MODE of OWNER

bazoBbimu sizeikamu B ceteBbix CYDBJI moryt 6bite COBOL, PL/I.
B yactHoctu, nnst CYBJl DBMS 6a3oBbiM si3bikoM ciyxut COBOL, a
COOTBETCTBHE €ro KOMaHa KoMaHIaM sa3bika B/l npuseneHo B tabn. 6.1.

Ta6auya 6.1
CoorsercrBue xomaHp, a3bikos 5[ n COBOL
SAswik BO CoBOL
AREA REALM
OPEN READY
CLOSE FINISH
FIXED . HET
MANDATORY PERMANENT
OPTIONAL TRANSIENT
AUTOMATIC AUTOMATIC
MANUAL MANUAL
INSERT CONNECT
REMOVE DISCONNECT
MODIFY MODIFY
STORE STORE
DELETE ERASE

B dusuueckoit Mogenu BoiaesieHO MOHATHE «CXEMa» — COBOKYIHOCTh
TUIOB 3aMUCeil U CBSI3CH MEeXIy HUMM.

ba3a nanHbix ¢usnvyecku cocroutr u3 obnacreit (AREA), koropsie
pasgeneHel Ha ONOKU, Ha3biBaeMble CTpaHMLiaMU. PasMep CTpaHMILBL,
Kax[asi U3 KOTOPbIX MMEET YHUKAJIbHBII HOMED B ONHOM U TOii e obna-
CTH, OompenensieTcsi nojb3oBarenemM. HoMep CTpaHMUBI U CTPOKU B Heil
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obpasyeT PU3MUECKUIT KITIOY 3aMTUCH, A JIOTHYECKAsI CTPYKTYpa peanusy-
eTcsi ¢ MOMOUIbI0 yKa3areneid. [ToMck B JOrM4eckoit CTpyKType MOXeET
OCYUIECTBIISITCA MO KJOUY, YTO B (PUBMUECKOI CTPYKTYPE peanusyercs
yKasaressiMu. YKazatenu (aGCOoNMIOTHbIE MM OTHOCHUTENbHbBIE) MOTYT MMETh

LIEMOYEYHYIO OPraH13auuIo (OT 3aMMCH K 3aMUCH) WM B BUOE MACCUBA
yKasaresei.

Cozpanune ceteBo# Bl (A04)

HMnmocrpauuio A0JI ynobHo MpoBECTH C MOMOLLBIO MPOrPamMMbi,
NpUBEICHHON paHee.

IIporpamma onpenensier umena cxeMbl (SCHEMA), obnactn (AREA)
BO3MOXHO U ¢ 0ObABJIeHUEM Ha4yaabHOW H KOHe4yHoii cTpaHul. B o6-
jlacTb Bo3MOXHO KonupoBanue (CALL) us apyrux cxem. 3apaioTcst 3a-
nucu (RECORD) u sBoautcsi meton ux pasmeuwternust (LOCATION
MODE IS ..), onpegensiioumimii cnoco6 xpaneHust. Pasnuualor mMetonbl
DIRECT, CALC, VIA SET, SYSTEM, INDEX.

Meton DIRECT camplii GbICTpbIi: yipaBieHHe OCYLIECTBSIET MOb30-
BaTeNb MyTEM MPUCBAUBAHUA aapecoB. B mocneiHUX BepCHSIX 3TOT Me-
TON UCKJTIOYEH.

Meton CALC (xmou ykasbiBaercst nmocne cnoa USING) npenyc-
MaTpuBaet Kaumposanue. [TogpoGHo oHo Oyner paccMOTpeHO B MU3M-
yeckoit BJI, a 3meck nmokaxem JUIUIb €ro CYTh.

Ipu K3WHUPOBAHUM apeC 3AMUCH BBIYMCISIETCS MO 3aJaHHOMY KO-
Yy C IOMOLLbIO CTIELUANIBHBIX ANITOPUTMOB (K3LI-(pyHKLUMIt). 3anucu, npu-
oOpeTaolire B pe3ysibTaTe K31MUPOBAaHUS OAMH ajipec (CMHOHUMBIL), pa3-
MELIAIOTCA Ha OIHOM CTpaHULIe, YTO PE3KO YCKOpsIET MPOoLeaypy AOCTYIA.

PasMeluenne uepes Habop VIA (SET) npumeHsieTcs, Koraa 3anucb-
YjieH HarpaBisieTCs Ha Ty Xe CTPaHULLy, T/ie HAXOANTCS 3anych-Blaje-
new. Meron SYSTEM npumeHsiercst mo ymonuyauuto, a metoa INDEX
UCMIOJNIb3YETCSl PEIKO.

VkasniBaercs:i BosmoxHocth Hamuuust (DUPLICATES) nosropsiio-
UXcda JaHHbIX, pacnonoxeHHbix B Hadyanme (FIRST) unu xouue (LAST)
3anucei-unaeHoB, AM6o ux 3anpetr (NOT).

HeobGxomumo ykasate U cBsI3U HabGopa: 3anuchk-praaaenet; (OWNER),
sanuchk-wieH (MEMBER), pa3MmelueHue 3anucu-ujieHa nocjie 3K3eMIl-
nspa sanucu-pnagensua (FIRST), mocne nocnemHeit sanucu-uieHa
(LAST), nocne tekyweit sanucu (NEXT), nepen Tekyuieil 3anucbio
(PRIOR), orcopruposannsie 3anmucu (SORTED), Tun ykasareneit (NET,
PRIOR).

IIpenycmarpuBatoTcst CBOeoGpasHbie NPoUEAypbl BKIOYeHUs (M UC-
KNnouyeHus) 3anuceii (puc. 6.6), 6onee noapoGHo onuckiBaembie B AMJI.
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OtcoearHeHNe IIpucoenunexue
(ucxmoyeHue) (MCKTIOUEHYE)
MANDATORY OPTIONAL AUTOMATIC MANUAL
O6s3a- Heo6s3a- ABTOMATH- Pyu
HOE
TEJIBHOE TeJIBHOE YecKoe
DELETE REMOVE STORE INSERT
VHUYTOXUTD Hckniounts Bxaounts Bcrasurh

Puc. 6.6. [lpoueayps! npucoeauHeHUs U OTCOEAUHEHUS 3anuceit
Ha assbike CYB/ DBMS

YcranapnuBaetcsi BHIGOP 9K3eMILIsipa Habopa, B YACTHOCTH, 110 CIO-
coby pasmeurenusa Biaagensua (SET OCCYRENCE SELECTION IS
THRU LOCATION MODE of OWNER).

Moxer ycraHaBaMBaThCs U GiokupoBka MoHononbHast (EXCLUSIVE)
u HemoHonosbHast (KEEP).

Ucnonb3osaHue ceteBoil B (AMA)

Komanget AMJl Bo3MOXHO pasneluTh Ha HECKOJIBKO TPyI.

Orkpoitue n 3akpbitue BJ npousBomutcs komanmamu OPEN u
CLOSE.

Hocryn ocymtecrBasgercs koMannamu FIND, GET, OBTAIN. Ko-
maunga FIND (FIND RECORD <uwmsa sanucu> DB_KEY <kmou BJI,
TOYKA BXOAA>) OCYLUECTBASET nouck ak3eMmisapo, GET — mepechbuiky
3anucHU B NpoMexyTtouHyo namats. Komanna OBTAIN «coBmelnaers
GYHKUMM IBYX MPENbIAYLIMX KOMAaHI. Y BCEX 3TUX KOMaHA UMeeTCS He-
CKOJIBKO (pOpMAaTOB.

Monuduxkauust DTaHHbIX NpoBoautcs koMauaoin MODIFY.

CnoxHee Apyrue npoueiypbl 0GHOBEHHUSI, CBA3AHHbBIE C NIPUCOEIN -
HEHMEM M OTcoedMHEeHMeM 3amuceil (puc. 6.6). leso B ToM, 4To JUid
U3MEHEHMST CTPYKTYPBl CBsI3eil UX HEOOXONMMO CHayaia pa3opBath, a
3aTe€M YCTAHOBUTH BHOBb.

IIpu orcoemuHenun (MANDATORY) gaHHBIE YHUYTOXAKWOTCH
(DELETE), a npu uckmoyenun (OPTIONAL) coxpausiiorcs (REMOVE:
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REMOVE <ums 3anucu> RECORD FROM <umsi naopa> SET) Bo3s-
MOXHO M B BUIAE CUHIYJISIPHOr0 Habopa. AHAJOIMYHO [PH pYYHOM
(MANUAL) npucoegMHeHuu, OCYLUECTBASIEMOM TMOJIL30BATENEM, HATIPU -
Mep, NpY NMPUAAHUM BiaJe)ibUa CUHTYJISIpHOMY HAa0oOpy HEOOXOAUMO yc-
TaHOBUTH CBsA3b B HaOope (INSERT: INSERT <ums zanucu> RECORD
INTO <umsi na6opa> SET). INpu asromatuueckom (AUTOMATIC)
BKJIKOUeHUH, BhinojiHgeMoM (FROM <umst Habopa> SET) CYBJ, 3a-
nuch nomeiuaercst B Habop (STORE: STORE <uwmst sanucu> RECORD).

B zaknioueHue oTMeTUM, uTO B ceteBoit M/ cnoxHo crpoutb BJI u
noJjiyyarb AOCTYN K HEM, HENpoCTO MOCTPOUTH YHAOOHbIN UHTEepdeiic
monb3oBarensi. K tomy xe MJI He obnasaeT AOMXKHOI agantauvein K
MPOU3BOJIBHOM CTPYKTYpE 3arpoca.

6.3. IOTUYECKAA CTPYKTYPA UEPAPXUYECKON BJ,

Uepapxudeckast MOJeNb JaHHbIX ObUla HCTOPUUECKU MEPBOH CTPYK-
typoit BJl, BuanuMo, M3-3a TOrO, YTO APEBOBUAHBIE MepaPXUYECKHE CTPYK~
TYpbl LUHPOKO MCIOJIb3YIOTCSI B [NOBCEIHEBHOM UENOBEYECKO aesiTellb-
HOCTH. DTO BCEBO3MOXHbIe KNAacCUPUKATOPHI, YCKOPsIOUIUE MOUCK TPe-
GyeMoii uHdopMaluuu, Hepapxuuyeckue (PYHKUHOHAJbHBIE CTPYKTYpPbI
ynpasnenusi. Haubonee nsBectHoit uepapxuueckoit CYDB/l no cux nop
ocraercsi IMS [1—11].

DleMeHTaMM MepapXUyeckoil Monesn SIBISIOTCSE MOJieé U CEerMEHT.
CrpyKTypHBIE CBSI3U ONpPEAENSIOTCS] HOAYMHEHHOCThIO, B CUJTY Yero cer-
MeHT GoJjiee HU3KOFO YPOBHS HA3bIBAIOT MOPOXAEHHBIM, a OoJiee BbICO-
KOro ypoBHSI — KUCXOAHbIM. CerMeHT CaMOro BEPXHEFO YPOBHSI HOCUT
Ha3BaHWe KopHeBoil. MIMeHHO uepe3 Hero OCyLUECTBISIETCS AOCTYM K
uepapxuueckoit Bl (Touka Bxoaa). DK3eMIISIP MOPOXKACHHOIO CErMEH-
Ta He MOXET CYLIEeCTBOBATh B OTCYTCTBUE 3K3EMIUISIpA UCXOAHOTO cer-
MeHTAa. B cuily 3TOro nojaoxeHust Npu yaateHHH 3K3eMIAsipa HCXOAHOTO
CerMeHTa yaansiioTcsl M BCe BK3eMIUISIPbl MOPOXAEHHBIX CErTMEHTOB.

Ecnm cTpykTypa 3anpoca COBMajaeT Co CTPYKTYpOi HepapXxuyecKoi
BJI, To Takast Moaenb AAHHbBIX 00JiagaeT CaMbiM BBICOKMM ObicTpoOaeii-
CTBHEM U FIOTOMY Yallie Bcero npuMeHsiercst B cynep®BM. B npoTtuBHoOM
ciyyae ObICTPOACUCTBHE MOXET PE3KO CHU3UTHCS WU JlaHHble COBCEM
MOFYT ObITH He MmojiydeHbl. YToGbl M30eXaTh MOCAEAHErO HENMPUITHOrO
cnyyasi, B uepapxuueckoit MJI BBOOSIT ele OAMH TUT CBSI3U — JIOTHYeC-
KOi1, 0 KOTOpPO#l MOropopumM riosaHee. Mepapxuueckue, Kak U ceTessble,
MJI moryt ObiTh MpeAcTaBjieHbl B BUae rpadoB: CErMEHT OTpaXaeTcs B
BUJIE y3Na.

B rpadguyeckoil nuarpaMme cxeMbl Ga3bl JaHHBIX BEPLIMHBI rpada
TAKXEe UCTIOJb3YIOTCS /ISl MHTEPNPETALMU TUIIOB CYLIHOCTEH, a Jyru —
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TUNOB CBA3eH MexXay Tunamu cyliHocreil. TIpy peanusanum xaxnas Bep-
wHHa rpada npeacTaBisieTcss COBOKYIMHOCTbIO OMUCAHUI 3K3EMILISIPOB
CYUIHOCTH COOTBETCTBYIOILETO TUTIA,

B nepapxuyeckoit Moied JTaHHBIX AeHCTBYIOT OoJiee XECTKUE BHYT-
pPEHHUE OrpaHUYEHUS Ha TMpeACTABIEHUE CBSI3EH MeXIy CYLIHOCTSIMH,
4yeM B cereBoit Moenu. OCHOBHBIE BHYTPEHHUE OTPaHUYEHHUS HEPAPXH-
YeCcKOi MOJEIU AAaHHBIX:

e Bce TUIBI cBsi3eil dyHkumoHanbHbie (1:1, 1: M, M: 1);

e CTPYKTYpa CBsi3eil IpeBOBUIHAS.

PesynbTaToM AeiCTBUS 3TUX OrPaHUYEHUN SIBJISIETCS PsII OCOOEHHO-
CTeil Mmpoliecca CTPYKTYPU3AUMM JAHHBIX B UEPAPXUYECKON MOJENH.

JpeBOBUOHASI CTPYKTYpa (IepeBO) — 3TO CBA3HbI HEOPUEHTUPOBAH-
HBIIi Tpad, KOTOPHIIT He CONEepPXKUT LIMKIIOB (MeTeNlb) U3 3aMKHYTBIX MyTeid.
O6bIuHO MpU paGoTe ¢ AePEBOM BBIIENSIOT KOHKPETHYIO BEPILMHY, KOTO-
PYIO OMpeAesiioT Kak KOpEeHb AepeBa, U pacCMATPUBAIOT e¢ 0c000: B Hee
HE 3aXOOUT HH OIHO pebpo. B 3TOM cityyae iepeBO CTAHOBUTCS OPUEHTH -
poBaHHBIM. KopHeBoe 1epeBO MOXHO ONpeNeuTh CAeAYIOIIHUM 00pa3oM:

1) nMeeTcsa eqMHCTBeHHast ocobas BeplinHa, Ha3biBaeMasi KOpHEM, B
KOTOpYIO HE 3aXOJMT HU OJHO pebpo;

2) BO BC€ OCTAJIbHBIE BEPIUMHBI 3aX0JUT TONABKO OAHO pedpo, a Ucxo-
AT NPOU3BOJIEHOE KOJIMUECTBO pedep;

3) He UMeeTcsl UKIIOB.

B nporpaMMupoBaHMM MCMOJB3yeTCs APYroe orpeneneHue AepeBa,
No3BoJisiiolee MPU pellieHUH 3a1ay pacCMaTPUBaTh JePEBO KaK CTPYKTY-
Py, COCTOAILUYID U3 MEHBLIMX AepeBbeB (MU TIOMAEPEBBEB), T. €. KakK
PEKYPCUBHYIO CTPYKTYDY.

PekypcUBHO epeBO onpenensieTcs Kak KOHeuHoe MHoxecTBo 7, co-
cTosILee U3 OAHOro WK Gosiee y3oB (BEpilIMH), TAKKX, YTO:

1) cyluecTByeT OOMH CMELUATbHO BbIIEIEHHBII y3ed, Ha3biBaeMblit
KOpHEM JiepeBa;

2) octanbHble y3N1bl pa3douTBl Ha m > = ( HemepeceKaloLUXCS MOA-

muoxectB T, T, ..., T , Kax/10€ U3 KOTOPBIX B CBOIO OYEPE/Ib ABJISAETCH
JIepeBOM.
Hepesbst T), T, ..., T Ha3plBAKOTCS MOANEPEBHAMM KOPHSI.

W3 onpeneneHus cienyer, yTo 000t y3en nepepa IBIIETCS KOPHEM
HEKOTOpOro MOJ/IEpeBa, CoAepXKallerocss B NoAHOM Aepese. Yucno mona-
JepeBbEB y3J1a HA3bIBAIOT CTENEHbIO y3/a. Y3ell Ha3biBaeTCsl KOHLIEBbIM,
€CNIM OH MMeEET HyJeBylo creneHb. MHorma KOHUEBBIE Y3/l Ha3biBAIOT
JIMCTBSIMU, a pedpa — BeTBAMU. Y3ell, He ABISIIOLAICS HU KOPHEM, HU
KOHLIEBbIM Y3/I0M, Ha3bIBAETCS Y3JI0M BETBJICHMSI.

Takum ob6pa3om, uepapxuueckas IpeBOBUIHAS CTPYKTYpa, OPUEHTH -
pPOBaHHAs OT KOPHs, YIOBJETBOPSIET CIEAYIOLIMM YCIOBUSIM:
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® y3eJl COCTOMT U3 OJHOIO WM HECKONbKHMX aTpUOyTOB;

e yepapxusi Bcerna HauMHaeTcs ¢ KOPHEBOro yana;

e Ha BEPXHEM YPOBHE MOXET HAXOAUTHCS TOJNBKO OAMH Yy3e/l — KOp-
HEBOWA;

e Ha HUXXHUX YPOBHSIX HAXOMSATCS MOPOXAEHHbIE (3aBUCUMbIE) Y3ITbI:
OHU MOTYT J00ABISATHCA B BEPTUKAIILHOM U FOPU3OHTAIBHOM Harpasjie-
HUSIX 6€3 OrpaHUYEHMUS;

e KaXKIblii MOPOXJEHHbIM y3€Jl, HAaXOASMUNHCS Ha YypPOBHE i, CBSI3aH
TOJIBKO C OJHUM HEMOCPEACTBEHHO MCXOAHBIM Y3JIOM (HENMOCPEeACTBEH -
HbIM POJUTEBCKUM Y3/I0M), HAXOASILLMUMCS Ha 6oJjiee BbICOKOM YPOBHE
(i —1) uepapxuu nepena;

e KaXblii UCXOMHBINA y3el MOXET UMeTh OJMH MJIM HECKOJIbKO He-
NMOCPENCTBEHHO MOPOXAEHHbIX Y3JI0B, KOTOPbIC HA3bIBAIOTCSI MOAOOHDI-
MM (cBsi3u | : M);

e JIOCTYN K KaXAOMY MOPOXACHHOMY Y3y BBITIONHSIETCS Yepe3 ero
HEMOCPEACTBEHHO UCXOAHBIA y3en;

e CYLIECTBYET €AMHCTBEHHBII MEPAPXHUUECKUIA MyTh TOCTYMNA K 11060~
My y3Jy, HauMHast OT KOpHs aepeBa (puc. 6.7), Hanpumep nyrs ABEL

ITocKonbKyY y3/bl, BXOASIIIME B UepapXWUYeCKUid MyTb, MOTYT BCTpe-
TUTHCs He Dojlee OHOro pasa, HepapXxHueckKue NyTH B IPEBOBHIHON CTPYK-
Type nuHeiHbl. J[1060i1 y3en, HaXONsUIMICA HAa HepapXUUYECKOM MYTH
BbIllle PacCMaTPUMBAEMOro y3sa, SIBASieTCsl MJIsl TMOC/AeIHEr0 MCXOIHBIM
y3noM (poautenbcKuM). JI1060ii y3en, HaxoAsIUICS Ha uepapXuuecKoM
MYTH HUXE PACCMATPUBAEMOroO y3Ja, SIBJISIETCS [IJIsl HEro MopoXXAeHHbIM
Y3JIOM.

B nepapxuueckux MoaeNsix JaHHbIX UCTIOJb3YeTCsl OpHeHTaLUsI Ape-
BOBUIHOM CTPYKTYPbI OT KOPHS, T. €. YT, COOTBETCTBYIOLINE PYHKIMU-

A
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Puc. 6.7. Mepapxuueckuii nytb 10CTYyNa
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OHAJILHBIM CBS35IM, HAIpaBJieHbl OT KOPHSI K JUCTBAM Aepesa. ['padu-
yeckas AuarpaMma cxeMbl 0a3pl JAHHBIX JUIS MepapXuyecKoii 6a3pl JaH-
HbIX Ha3bIBAETCA IEPEBOM OTIpeAeneHusl.

BepuinHbl gepesa onpeneneHus: bl cOOTBETCTBYIOT BBEIEHHbBIM TH-
MmaM TPYTI 3aMKUCel, ¢ MOMOLIBIO KOTOPKIX BBLIMIOJHEHA UHTEpNpEeTaALUs
THUTIOB CyLHOCTel. OOBIYHO AOMYCKAIOT TOJBLKO MPOCTHIE TUIIBI TPYTIIH, T. €.
Ipynmna, nNpeacTaBisiiolias BEPIUIUHY epeBa OnpeleneHusi, He JOJDKHa
BKJTIOYATh COCTaBHbIC WM MOBTOPAIOLIHECS [PYIIbl, HO UX MOXHO Mpea-
CTaBUTh KaK CaMOCTOSITENIbHbIC BEPIIMHLL epeBa onpeaefeHust. KopHe-
BOIt BEpLUMHE AepeBa ONpeNe/ieHUS] COOTBETCTBYET TUIT KOPHEBOH TpyIi-
Mbl, OCTAJbHBIM BEpUIMHAM — TUIbI 3aBMCUMBIX rpynim. Ilyra nepesa
ornpeaesieHus, COOTBETCTBYIOLIAsI IPYMIOBOMY OTHOLUEHMIO, TIPEACTaB-
JISIET HEKOTOPBII TUI CBSA3U MEX/ly paCCMaTPUBA€MbIMU TUIIAMM CYLLIHO-
creif (KOTOpbIe NMPeNCcTaBieHbl COOTBETCTBYIOLUMMHU TUITAMM rpyni). dyra
UCXOIUT U3 TUIA POAMTENBCKON (MCXOMHOI) rpymmbl U 3aXOAUT B THUN
MOPOXAEHHOI rpynnbl. Jyri 06bIYHO HA3bIBAIOT CBS3bIO «UCXOAHBIN—
MOPOXAeHHBI». [TOCKONbKY MeXay AByMS THMMaMU TPYIM MOXeT OBITh
He Gonee ONHOM Takoii CBSAI3U, TO Ha rpaduyecKoil auarpamMme Cxembl
uepapxuyeckoit 6a3bl JAHHBIX CBSI3M MOTYT CIIELUAJIBHO HE [TIOMEYAThCS.
Tun 3aBUCUMOI TPyINbl MOXKHO WIAEHTU(PULUPOBATh COOTBETCTBYIOLIEH
MOCJIEJ0BATEbHOCTBIO CBSI3€H «MCXOOHBIA—TOPOXAEHHbI». Mepapxu-
YeCKHi1 yTh B JicpeBe OMNpeeIeHUS MPEACTABNSAETCS MMOCHAEI0BATENbHO-
CTBIO TPYII, HAYUMHAIOWIEHCS TUMOM KOPHEBOMH TpyMIibl U 3aKAHUYUBAIO-
LIeCca TUMOM 3aJaHHOM TPYMIIbI.

CneactBueM BHYTPEHHUX OrpaHUUYEHUI UepapXMYEeCKOH MOJEeU sIB-
JISIETCS TO, YTO KaXAOMY 3K3eMIUISIpY 3aBUCHMOM Ipyrnbl B UEPAPXHU-
yeckoit BJI cooTBeTCTBYET YHUKAJIBHOE MHOXECTBO DK3€MILISIDOB pO-
JUTENBCKUX rpyrr (Mo OHOMY 3K3eMIUISIPY KaXIOro TUIA POAUTENBC-
KOM Tpymmbl).

Hepapxusi — 3T0 pa3HOBUIHOCTb CETU, SIBJISIIOILASCA COBOKYMHOC-
ThIO JIEPEBbEB (JIeCOM), B KOTOPOI BCE CBSI3W HAlIPABJIEHBI OT OTLA K
cblHy. PaccMarpuBast 3ToT TN Moaenieit, 6yaeM HUCI0/b30BaTh TEPMU-
HOJIOTUIO CETEBBbIX MOJENEi, BBeAs NOTIOJHUTENbHOE MOHSATHE — THII
BUPTYJIbHOI JIOTHYECKOMN 3anucH (HEOOXOAUM, KOTAa Ha/o MOMECTUTh
Kakoit-n1ub0 TUI 3anucu B OBa WK GoJiee JNepeBbeB HEPAPXUU WIH B
HECKOJIBKMX MECTax B OJHOM JepeBe). Takas noruyeckasi 3almuch npef-
CTaB/isieT cobOil yKa3aTeslb Ha JIOTUYECKYIO 3aMMCh HEKOTOPOro TUMA U
yCTpaHsSeT U3OBITOUHOCTD.

CHoBa obparumcst K puc. 3.4, ¢ (cM.). Teneps npugeTcs nepemec-
THUTb HEKOTOPBIE MOJIA B Apyrue tabauusl. Ha puc. 6.8 mokasaHa npsiMas
CBSI3b psifa TabmuLL.

164



al I'pymna

| Cepos AT1[1979[4,3] Crysent
iéHHOpOB J1.|1980]4,2|

[HCTOme |JIeK1mn | 12£| Ipeamer

@Ia’remamxa ] Jlexuuu l 120 l

IIpenonosarenp
' Cudopos I1.1. |J1.T.H.|Hpo¢)eccop|I/IMVC|154-12—80 ICOpOKKH H.B.l

I&;HOB Hn.C. ,H-T-H.Iﬂpod)cccopll/lldycl154-12-80 |Copoxpm H.B.l

Puc. 6.8. Ctpykrypa uepapxuueckoii BJ1

6.4. NPOrPAMMHASA PEAJTU3ALINA
WEPAPXWYECKONM BA,

B uepapxuueckoit M uMmeercst CubHAg 3aBUCUMOCTD JIOTUYECKOM
CTPYKTYPHI OT (PU3MUYECKOM, UTO XOPOUIO BUAHO U3 pUC. 6.9 U nporpaM-
mbi Ha si3bike CYBJl IMS, npuBenecHHoOM HuxXe.

DBD NAME=DB3, ACCESS=HISAM

DATASET DO1=DEPTDO1, DEVICE=3380, OWFLW=DEPTOVF
SEGM NAME=PART, BYTES=32

LCHILD NAME=(COMP_ASSEMB, DB3), PAIR=ASSEMB_COMP
FIELD NAME=(PS, SEQ), BYTES=5, START=1

FIELD NAME=PD, BYTES=25, START=6

FIELD NAME=CL, BYTES=2, START=31

SEGM NAME= ASSEMB_COMP, BYTES=10
POINTER=(LPART, TWIN, LTWIN)

PARENT(PART), SOURCE(PART, PHISICAL, DB3)

FIELD NAME=(PS, SEQ), BYTES=5, START=1

FIELD NAME=OTY, BYTES=5, START=6

SEGM NAME= COMP_ASSEMB, BYTES=10
POINTER=RAIDER

FIELD NAME=(PS, SEQ), BYTES=5, START=1

PARENT PART, SOURCE(ASSEMB_COMP, DB3)

FIELD NAME=(PS, SEQ), BYTES=5, START=1

FIELD NAME=OTV, BYTES=5, START=6
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DakynbTeT

MIudp_daxynsrera,
Ha3BaHUE

Kypc Kadenpa

Howmep_xypca, ITudp_xadenpsl,

JiaTa_Ha4dajia_CeCCHMH,
— = BaH. Bl
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I'pynna JucuumimHa
Iudp_rpymmsl, IIudp_AMCUMIDIMHEL,
®YIO_CTapoCThl_IPYNIBI Ha3BaHWe_JAUCIUTUIMHE
Cryaent

Homep_no_nopsinxy,
HOMEp_3a4ETHON KHIDKKH,
©Huo

Puc. 6.9. Peanusauus uepapxuueckoit B/

Ha BHYTpeHHeM ypOBHE peBOBUAHBIE CTPYKTYPbI MOTYT OBITh Npea-
CTaBJIeHH PAa3inuHbIMU criocoGamu. Hanpumep, OoTaeNbHBIA K3eMIUISIP
CTPYKTYpPBI, COOTBETCTBYIOLUMI cxeMe 06a3bl JaHHBIX, MOXHO OMpPeaeUTh
KaK 9K3eMIuisap 3anucu daiina. B aToM ciayyae nepapxuyeckas 6asa faH-
HBbIX HA BHYTPEHHEM YPOBHE OyleT MPEACTaBIEHA OIHUM 3K3EMIUISIPOM
atoro ¢aiina. MHorue uepapxuuyeckue CYBJI MoryT nomaepxuBaTh He-
CKOJIbKO pas3inuyHbIX 6a3 gaHHbiX. B aTOM cnydae kaxnast bl Ha BHYyT-
pEHHEM YpOBHE MpeacTaBasgeTcsl OAHUM (aityioM, KOTOPbI 00bEeIUHSIET
3K3EMIUIAPHI 3aMuceii OOHOTO THUIIA CO CTPYKTYPOM, COOTBETCTBYIOILEH
cxeme 3To# 6a3bl nanHbIx. Ha puc. 6.9 npuseneH npumep cxeMsl uepap-
XMYECKOM 6a3bl JAHHBIX M €€ BO3MOXHOUW peajiu3allii Ha BHYTPEHHEM
YPOBHe.

Coapaxune uepapxundeckoii B} (A04)

ba3zosbiMu a3biKaMu Uepapxuyeckoit B]I no-mpexHeMy MoxeT GhITh
COBOL, PL/1, Assembler.

Unnioctpaunto A0]] ynobHo BECTH Ha OCHOBE MPOrpaMMBbl Ha SI3bIKE
CYBM IMS. O6basnsiiorcst umena bJl, cermeHTa u noueit. g ogHoro
M3 TOAEi, TT0 KOTOPOMY MAET yropsaoyenue, ykasnipaercs MeTtka SEQ u
KOSIMYECTBO NMOPOXMEeHHbIX cerMeHTOB: oguH (U) wiu mHoro (M). Or-
Meyaercsa ucxonHolit (PARENT) cermeHT. MOXeT MpUCYTCTBOBATH IT0JIE
ykazatenss (POINTER), meton noctyna (HISAM).
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Brenenue noruyeckux cBsseit o6o3Havaercs komangoin LCHILD, B
KOTOPOM YKA3bIBAlOTCSt KMEHA MOPOXIEHHOIO JIOFMYEeCKOro CerMeHTa u

cermedTa BJI, a B komanae PARENT — ucxonubie Gu3MyecKuii u 10ru-
yeckuit cermeHTbi B/,

Ucnonb3oBanue uepapxuyeckoin 64 (AML)

O6HoBneHue ocyuiectpisietcsas komanaaMmu REPLACE (3amMenuTs) 1
DELETE (ymaiuTtb TeKyWMit cerMeHT U nopoxieHHbie). BcraBka
(INSERT) mMoxeT ObITb MO OTHOLIEHUIO K TEKYIIEMY UCXOLHOMY Cer-
MeHTy (INSERT S) unu no ykaszanuio (INSERT xumentot WHERE
TOPO/I = 'CII6’ and UMSI ATEHTA= "Csarocnas’).

Ilomewenne cermeHTa B 06JIaCTh BBOJA—BBIBONA OCYLIECTBISETCS
komaupoit GET:

GET UNIQUE <uMs cermMesTa>
WHERE <ycnosue>,

GET NEXT,

GET NEXT WITHIN PARENT.

W3 onucanus uepapxuyeckoit MJI BugHo, yto Bl nocrpouts gocra-
TOYHO CJIOXHO. 3/1eCh HET YETKOTO pa3ieieHUst IOrTMuecKou 1 dusudec-
Koit crpykryp. Habop cTpyKTyp 3anpocoB orpaHUYeH, a ISl Henepapxu-
YeCKUX CBsA3el TpeOYIoTCS NOMOJHUTENIbHbIE JOTMYeCKUe CBSI3M, Mpe-
Bpaljamllne pakTuyecku Mepapxudyeckyro MJI B cereByio.

KoHTponbHLIE BONPOCH

. KakoBbl CTPYKTYPHbBIE 3/1EMEHTH! CETEBOM MOAENH NAHHBIX?

. HTo Takoe 3neMeHT gaHHbIX? arperatr? sanuce?

. Hazosure BUAbI arperatos.

. Kak obecneuuBaeTcst CBA3b MeXay 3anucamu?

. KakoBsl pa3HoBHaHOCTH HaGopos?

. Kakosst npasuna nocrpoeHus ceresoii B?

. Mouemy Henb3a peanusosath otHoweHHe M : N? Kak ouo peanusyerca?
. KakoBbl CTPYKTYPHbBIE 3NEMEHTHI UEPAPXUUECKON MOAENU AAHHBIX?
. Kakossl Tumsl cermenTon?

. Kak obecneunBaercs ABYCTOPOHHSA CBA3b MEXAY cermMeHTaMu?

. Kak obecneunsaercs poctyn k ceresoit B1?

—_— O D 00 NN AW =
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Fnasa 7

OOBbEeKTHO-OpUEeHTUPOBaHHbIE
6a3bi JaHHbIX

CepbesHble HepocTaTky PENSILVOHHON MOAENY OaHHbIX NPUBENK K He0Bxo-
OMMOCTU noucka apyrux mogeneit. Takoi NporpeccuBHON N NepcnekTUBHON
MOLOENLIO AaHHBIX ABNAETCA 0GLEKTHO-0PUEHTUPOBAHHAS MOAEb AaHHbIX.

B Helt cobcTBEeHHO 6a3a AaHHbIX, NHTEPdhENC NoNb3oBaATENs U aNrOPUTM
NPUIOXEHUA NOCTPOEHbLI C UCNONL30BaHNEM OOLEKTHO-OPUEHTUPOBAHHOIO
noaxopa.

CyTb 06 bEKTHO-0OpUEHTUPOBaHHbLIX 623 AaHHbIX unncTpupyetcs Ha CYB/
CACHE, nonyuusLueii pacnpoctpaHenue B Poccuu. B atoit CYB[, uto6bi nony-
4aTh AaHHbIe U3 MHOTOMUCNEHHBIX PENAUMOHHBLIX B, NpenycmoTper 06bekT-
HbI JOCTYN (06BEKTHO-0PUEHTUPOBaHHas Moaenk) n SQL-pocTyn (penaumoH-
Has MOZENb C MCNONb3oBaHNEM n3bika SQL2). Xpanenue panHbix B CACHE ocy-
LWECTBNAGTCA C NOMOLLLID MHOTOMEPHON MOAENV OaHHbIX, NO3BONALEeN
YMEHbLLINTL 06beM NnoTpebHOM NamMaT NPY OQHOBPEMEHHOM YBENUHEHUM CKO-
pOCTU JOCTYNA K AAHHBLIM.

7.1. HEQOCTATKM PEJISLUUNOHHDBIX BA3 AAHHbIX

ABTOp peISILMOHHON Monaenu aaHHbix 3.®. Komn nepBoHavyalbHO
copmynupoBast 12 tpedoBaHuit K bJl, 4ToObl OHa MOrJia HA3bIBaThCS
pensiuMoHHoi. B nanebHeiiuieM 3TOT nmepedyeHb yBenudwics go 333 tpe-
OoBanuit. UM, HECMOTPS HA LLIMPOKOE PACHPOCTPAHEHHUE PEASILIMOHHBIX
6a3 JaHHBIX, HE YAOBNETBOPSET HU OfHa U3 u3pecTtHbiX CYB/I.

Bonee Toro, npu 3HaYUTENbHBIX 00bEMaX JaHHBIX HAYMHAIOT MPOSB-
JATHCSL HEIOCTAaTKU peNsILMOHHBIX 0a3 gaHHbiX. K 3TMM HepocraTkam
OTHOCSITCSI: CJIOXKHOCTb CTPYKTYPhI, BbI3BaHHAsI HEOOXOJMMOCTBIO TPO-
BEICHUS1 HOPMAJIM3ALIMK; HU3KAsl MPOU3BOAMTENIBHOCTh H3-3a MOKUCKA O
KJIIOUY, YTOo B 3—5 pa3 yBeqMuMBaeT KOJHYECTBO ONepalMii 10cTyna;
OrpaHHYeHHBIH HA0OP TUITOB JAHHBIX; MPEACTABIIEHUE JaHHBIX TOIBKO B
BU/Ie IBYMEPHbIX TaOIULl U HEBO3MOXHOCTD pealn3aliuu TabnuLl ¢ He-
JIMHEHHOM CTPYKTYPOIii; HEBO3MOXHOCTh MOCHOMHOTO pacCCMOTPEHHS 1aH~-
HbIX (HampuMep, «PaGoTaliunes — B OMHOM CJI0€, «<HAYYHbBIE COTPYIHHU-
KW» U «IIpernoaaBaTeii» — B APYroM, MOAYUHEHHOM ClIO€); HECTHIKOBKA

168



¢ MPUHUUNAMU BCe Honee IHMPOKO NPUMEHSEMOr0 0OBbEKTHO-OPUEHTH -
POBAaHHOI0 MOAX0JA; HEBO3MOXHOCTb 331aTh IS ONpPEeAeNicHHOro Tuna
JAHHbIX Ha60p OonepaTopoB-MeTOA0B, KOTOpbIE NMPUXOAUTCS BBOAUTH B
KOHKPETHOM NPUNOXEHUHU; BO3HUKHOBEHWE KOH@Y3uu — YTpaThl Mpu
MHOTOYMCEHHBIX OOHOBNEHUSIX TPETbeH (a MOpPOoi K BTOpPOI) HOpMasb-
HOU (GOpMBI; CIIOXHOCTh COBMELLEHUS C APYroil MapagurMoil XpaHuauiy,
JIAHHBIX.

OpHuUM K3 cMOcoB0B yCTPaHEHUS YKA3aHHbIX HELOCTATKOB SIBSIETCS]
MOCTpOeHHE OOBEKTHO-OPUEHTHPOBaHHOM 6a3bl gaHHbIXx (OOB/). Ee
MOsSIBeHHE CTUMYJIMPOBAHO U TPEOOBAaHUSIMU GOBLION ObICTPONEICTRY -
foueit mamaTu (coiie 20 T'HailT) Anga cucTeM KOHCTPYMpPOBAHUs/IIPO-
ussoactea (CAD/CAM).

7.2. COCTOAHUE PA3BUTHSA OOBL

B coorserctBun ¢ «Manudecrom OOB/I» [2], onyGIuMKOBaAaHHOM B
1989 r., ucnonb3yercda dopmyna

O0CYB[A, = CybA + 004,

rae cokpaweHuss OO u SII1 o3HavyaT 0OBEKTHO-OPHEHTHPOBAHHbIM
a3bIK TiporpamMuposaHus. OOCYB momxHa noaaepXuBaTh 00bEKTht
C HEJIMHEHHOI CTPYKTYpOH (CNOXHBIE OOBEKTBI, B TOM YHUCIE C Mepap-
XUeH TUIMOB), YTO JOCTUTAETCSI UHKATICYJIsILIMEN U HaclieaoBaHKeM. Jlerko
MOAAEPXKUBAETCA PACIUNPSEMOCTD, BHIUMCIIUTENbHAS MOJNHOTA, SI3bIKU
3anpoca.

B 1991 r. 6sl1a chopMuposata rpynmna Object Database Management
Group (ODMG), nepen KoTopoit ObUla MOCTaB/EHA LEIb MOCTPOUTD CTAH-
paptet s QOB xotst 66l Ha ypOBHE CTAHIAPTOB ANSI PENSILIMOHHDBIX
BJI. B 1993 r. 3Ta rpynmna npemioxuia cCBOCOOpa3Hblil CTAHAAPT IS
OOB/1, naspaunbiit ODMG-3, KOTOpbIit BKIKOYAT:

1) o6vekTHYIO Mogens Object Data Model (ODM);

2) a3bik orpeneneHns o6bekroB Object Definition Language (ODL);

3) oGbekTHBIN A3bIK 3anpoca Object Query Language (OQL);

4) uHrepdeichl A3bIKOB nporpaMmupoBanus (C** u apyrux).

B Hacrosuiee BpeMs HacuursiBaeTcs cBoilie 300 00beKTHO-OpUEHTUPO-
panHbix CYBJl (OOCYB/I), naHtHble HEKOTOPBIX NMpuBedeHbl B Taba. 7.1.
Cdepa ux npuMmeHeHus ykasaHa B tabdmu. 7.2.

U3 ta6n. 7.1 Buano, yro OOCYB]l co3malorcst ¢ MCHoAb30BaHHEM
Pa3IMYHbBIX MOAXOOOB.

Brioop OOCYB/l Moxer onpefensTbCsd HAIMYUEM MOMIEPKKU pe-
naunoHusix BJI; unrepdeiica ¢ a3pikamum C u paciumpenusamu SQL;
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Xapaktepuctukmn HekoTopsix OOCYB[,

Tabauya 7.1

Dupma- aivi P— R
T — Hassanue OOCYB/J Cpencrsa paspabotkn | Tlouxox K paspaborke
Objectivity Objectivity/DB C, C*, SQL, Java
ot
Poet Soltware Poet C.C*, ODBC,
Java
Object Design Object Store C, C**, Java
Pacuuperue 065b-
Ontos Inc. C**, Java €KTHO-OpUCHTUPO-
BaHHBIX OUOTHOTEK
Vers : KIACCOR
ersant Object Ontos DB, Versant C*, Java
Technology
Computer Associate | Jasmine C**, Java
gnu o ODB-Jupiter cH
JIIOC»
Beraska 06bekTHO-
$E T OPUEHTUPOBAHHOTO
02 Technology 02 C*, Java stokiica BT 0Bl
HbI§i 6a30BbIi SI3bIK
Pacumupenve a3sika
GemStone Inc. GemStone Ct+, Java (C**) BO3MOXHOC-
TAMU paboTsl ¢ BJJ
Semantic Infor- Hosblit s13bIK Gasbl
InterSystems CACHE mation Manager, JAaHHBIX WA MoJe-
Cache ObjectScript | nu mauuex

CpeacTB pa3paboTKH U AIMHUHUCTPUPOBAHMS; JIOCTYNA K JaHHBIM U3 J€ii-
creyiownx B (¢ momoiusio ODBC u SQL-3arpocoB); BO3MOXHOCTH
paboThHI C pa3ItuHBIMU TUIATHOPMaMHU.

Oupma BKS Software npeanaraer OOCYB]I Poet kak mosnb3oBa-
TeNbCKYI0, MEPEHOCUMYIO, HHTEIPUPOBAHHYIO C JBYMSI CTYMEHYATBIMHU
MexaHM3MaM¥ TpaH3akumii B cpegax Windows NT, Unix ¢ ucrnonb3osa-
HueM 6a3oBoro sa3eika C**.

B Poccunm — npu axtusnoit pabote dupmbt CITLAPM (C.-Ilerep-
6ypr) — Bce wupe ucnonbsyercss CYBI Cache ¢dupmbr InterSystems,
anpoOUpOBaHHasK K XOPOLUO MpOsBUBILAS cebs 3a pyOexXoM, Mpexae Bcero
LISl TAKMX OTBETCTBEHHBIX YUpeXKNeHU, Kak GaHKM.
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Tabauua 7.2
Coepa npumeHenuna O0OCYB/[,

Versant GemStone 02 ObjecctStory POET
Monenuposatue + + + o+ o
CANP + + + + +
YnpasneHue npoua- _ + i + 4,
BOICTBOM
O6paborka nzobpa- 3 2 _ 4 +
KeHUs
CASE + + = + it
Inanuposanue + = - 5 iy
[urieprekcToBbie + _ + + +
CHCTEMBL
UaparenscTBo — — — + =
DKCMepTHLIE CHC- 4 _ . + Her uu-
TeMbl cdopmaumu

Creayer 3amerutb, 4o OOCYDB]l Bce vaine NpUMEHSIOT KaK CO-
CTaBHYIO YaCTh JPYroro MpUIOXeHHs.

Hampumep, komnanus Computervision, Mpou3BoAsILLAs MPOrpaMMHOE
CAD-oGecnieuenne, uHTerpuposana B ¢oit ripoaykt CYBJI ObjectStory.

Komnanus Enterprise Integration Technology mpeanaraer npoaykr
MKS, nossosnsioniuii BeCTH pa3paboTKy TEXHOJIOIHUYECKHUX MPOLIECCOB U
000pyA0BaHUS; YITPABIEHNUE NIPEANPUSTHEM;; IPOEKTUPOBAHKE IPOU3BOJI-
CTBEHHBIX MOMEILUEHNN; TUATHOCTUKY, MOHUTOPUHT (OTCIEXHBAHHKE);
MOJIEIMpOBAHUE U MJIAHUPOBAHUE.

Amepukanckue dupmbr Aototrol Technology, Step Tools, Dec uc-
nonb3yior OOCYB]/I ObjectStory mns paboTel co €abo cTPpyKTypHUpO-
BaHHBIMH AaHHBIMHU B cTaHgapre Standard of Exchange of Product model
data (STEP) o6MeHa IaHHBIMH.

7.3. CYWHOCTb 0OOB,

CyTtb 00beKTHO-OpHeHTUpOBaHHOM B]l onpeaensercs 06beKTHO-0pU-
EHTUPOBAaHHBIM MoaxoaoM (puc. 7.1), KOTopslit NnogpasymeBaeT 0OBEKT-
HO-OPUEHTUPOBAHHOE NMPOEKTUPOBAHNE U OOBEKTHO-OPUEHTUPOBAHHOE
NporpaMMHpPOBaHHE.
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OO0BEKTHO-

OPHEHTHPOBAaHHBIH
TIOAXOZ,
[ : |
O0OBeKTHO- O6BeKTHO-
OPUEHTHUPOBAHHOE OPHEHTHPOBAHHOE
MIPOrpaMM¥POBaHUE MPOEKTUPOBAHME

Puc. 7.1. O6beKTHO-OPHEHTHPOBAHHBIN MOAXOS

ObsexmHo-opuenmupo8anHoe npoexmupos8anue — MeTOIONOTHs Mpo-
eKTHUpOBaHMs, coelHAIOLasl B cebe mpolecc 00beKTHOH IeKOMITO3U-
LU U IPUEMBI NPeICTaBNEHUS TOTHYECKHUX U PU3MIYECKUX, a TAKXKE CTa-
THYECKUX U AMHAMUYECKUX MOJEJIEH NMpPOEeKTHPYEMOM CUCTEMBI.

Ob6seKxmHo-0pUeHMUPOBAHHOe NPOSPAMMUPO8AHLE — METONONIOTHS TIPO-
rpaMMUPOBaHUS, OCHOBaHHAS Ha NMpeNCcTaBleHUN IPOrpaMM B BUJE CBSI-
3aHHOM COBOKYNMHOCTH OOBEKTOB, KAXIbII U3 KOTOPBIX SBISETCS K3EM-
TUISIPOM OTpeneNeHHOro Kiacca, a Kiacchl 00pasyloT HepapXtIo o Ha-
CNeI0BaHUIO.

O6BeKTHO-OPUEHTHPOBAHHOE MPOEKTHPOBaHUE Mpennojaraer He
TONIBKO [IefIeHUe (IeKOMMO3MLMI0) Oa3pl 3HAHMIT WK 6a3bl JaHHBIX HA
COCTaBHbIE YacTH (puc. 7.2), HO U pacCMOTpeHMe OOILEe 3TAMHOCTH pe-
anusauuu bII, BbI6Op MHCTPYMEHTA peaTM3aliMU ¢ YYETOM OTOBOPEHHBIX
B TEXHUYECKOM 33aJJaHMW BapUAHTOB peayu3aliuu.

Kommpiorep

Alroput™M i Basa
paboTel |« JNaHHBIX

Hurepdeiic
NOMB30BATENS

Y4
IHonw3oBatrens

Puc. 7.2. O6bEKTHO-OPUEHTUPOBAHHOE NPOEKTUPOBAHNE
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OOBEKTHO-OPUEHTUPOBAHHOE MPOrpaMMUpPOBaHUe GEPET 32 OCHOBY
MoOJIe/lb aTOMapHOro 3aeMeHTa (puc. 7.1).

,HCHO B TOM, UYTO, HECMOTPSI Ha MOUIHBIC CpEIACTBa OTJIAAKH JIpO-
rpamMM, AT IOBBILUEHUS MPOU3BOAUTENIBHOCTH MPOLEAYPbI TPOTPAMMHM-
poBaHus 11eJIeco00pa3HO OTNAAKUBATH MPOTPaMMBbI MOCIEROBATENBHO, IO
6nokam. [IporpamMa B LICIOM OT/IaXXHUBAeTCa ObICTpee, eciiy OJOKHU ObUIH
OTJIaXKEHBbI 3apaHee. DTH MPEeAnochUlKU U MOJNIOXKEHbl B OCHOBY 00BEKT-
HO-OPUCHTHPOBAHHOTO MTPOrpaMMHUPOBAHMUS.

JIro6as mareMaTHyecKast MOIe/b MMEET BU, MPEACTABIIEHHbINA Ha pUC.
7.1, a cnoxHast — Ha puc. 7.3.

BblﬂenﬂeTCﬂ HECKONBbKO CﬂeuMd)H‘{CCKMX noHaATuit. Kracc — 310
(akTH4YeCKH HEKOTOpBIit 6JIOK CO CTpyKTypoit (puc. 7.1). OnHako 3aech
UCHOJB3YETCsT HECKOJIBKO APYrasi TepMUHONOTUS. JIaHHbBIE HA3bIBAIOT ¢80l -
cmeami, a ANTOPUTMbl — Memodamu. JIOCTyN K Kiaccy OCylIeCTBASETCS
yepe3 CBOMCTBA — B CTAaTUYECKOM peXUMeE HAMMCAHUSA W OTJAOKHK Mpo-
rpaMMbl WK yepe3 MeToAbl — B Mpolecce BbIMOJHEeHUs1 (paboThl) Mpo-
rpaMMBbl.

Hauayio paboThl Knacca 3agaeTcsl ¢ NMOMOIUBIO CHEUHANBbHBIX BHYT-
peHHHUX (HampuMep, HaXaTHe KHONKHW) MJIX BHELIHUX (BbI30B M3 APYTOH
MOANPOrpaMMbl) CUTHAJIOB, HA3BIBAEMBIX COObIMUAMU.

IIporpaMMHyi0 peanu3alMIO Kjacca Ha3blBalOT KOMIOHEeHTOit. Pea-
JIU3AUMUS KOMITOHEHTHI B HEKOTOPOI NPUKIIAAHOI nporpaMmme mojxyyusia
HasBaHHe oOBeKTa.

B 00BbeKTHO-OPHUEHTUPOBAHHOM MPOTPaMMUPOBAHUM HUCIIONB3YIOTCS
TPHW OCHOBHBIX MPUHIIKITA: MHKAIICYISILMS, HAC/ENOBAHMIE, TOTUMOPQHU3M.

Hugancynsuua — BblIEJEHUE Kiacca ¢ JOCTYNOM K HEMY Yepe3 CBOi -
CTBa MJIA METOMBI.

. Kinace A
Bazosslit

xjacc CsoiictBa MeTonst
|

Kinacc AB
IIpu3Bonble Krace AA )
xnaccsl  |CeoiictBa Meronm| (CBoMcTBa MeTogsl

CobrrTre 1 Co0GriTHe 2

IIporpamma :_

Puc. 7.3, O0ObeKTHO-OPUEHTUPOBAHHOE MPOrpaMMUPOBaAHUE
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Hacnenosanue — tpaHcgopmMalus Knacca MyTeM U3MEHEHHUS CBOICTB
U METOAOB C MOMOLUBIO METOAOB, HA3bIBAEMbIX KOHCTPYKTOPOM U JeCT-
DPYKTOPOM.

Bce knaccbl (KOMITOHEHTBI) CTPOSTCS MO MEPAPXUYECKOMY MPHHLIM-
My C NPOUCXOXIEHNEM OT HEKOTOPOTO UCXOAHOTO Kilacca.

IHoaumopu3M NO3BOJISIET UCMOIB30BATh METOM C OMHUM MMEHEM KaK
B 6a30BOM, TaK ¥ B IPOM3BOAHBIX Ki1accax. JleJo B TOM, YTO KOJUYECTBO
KJIACCOB 3HAYUTENIbHO: yXe ceifyac OHO NPUOIMXKAETCA K CTa U TIPOLOJI-
xaet pactu. Ecny mig npou3BoaHbIX KIACCOB MPUMEHSTDb AJISI OJHOTHI-
HBIX, «[IOXOXHX» METOAOB (HampuMep, HayepTaHHe KBaApaTa U OKPYX-
HOCTH) pa3Hble HMeHa, TOIb30BaTENI0, 0COGEHHO HaYyrMHAIoUIeMy, OyleT
CJIOXKHO OCBOMTBCSI C TAKMM pa3HOOOpa3ueM MMEH.

TIpuBenem ocHoBHbie monoxeHus OOB/I, 6asupyroipecs: Ha 0ObeK-
THO-OPUEHTHPOBAHHOM TIOAXO/IE.

1. B KauecTBe 3HaYeHUS CTONOLA MOXET ObITh MCIOIb30BAH NPOU3-
BOJIbHBIN KOpTeX. MHbIMU crioBaMH, CTOJIGEL, MOXET ABISTHCS Kak Obl
HEKOTOpoit Apyroii Tabnuieit. Takum oOpa3zom, co3gaeTcsi BOIMOXHOCTD
peanu3anuu TabJIML, ¢ HEJIMHEIHOM CTPYKTYpOii.

2. Tlpouenypa MaHUNyAALUMM AAHHBIMM MO3BOJSIET MPHUCOERUHATH
npouenypsl, onpeaeneHHble 3HAYEHUSIMH CTOIOLIOB.

3. JaHHbIE CTONGLIOB MOTYT HACEIOBATHCS.

4. DyieMEHTAaMH OTHOLHEHMIT MOTYT CIYXUTb HE TOJILKO OTAEIbHBIE
3AEMEHTDBI, KaK B pensunoHHbix bJl, HO ¥ MHoOXecTBa.

5. ®opMUPYIOTCS KJIACCHI JAHHBIX, KOTOPbIE OPraHM3yIOT CTONGIH B
UEepapXHIO.

BazopiM sizpikoM OOBJI yawe Bcero siensiercst C*, Jlng paGornl ¢
takuMu OOBJI paspabGaTbiBacTCsl HOBBI BapuUaHT SA3bIKa MPOrPAMMMPO-
Banus SQL, monyuusiumit HasBauue SQL3 1 copepxalluii BHyTpH cebsi B
KayecTBe YACTHOrO ciyyasl pelissuMoHHyo moaens (SQL2). Ecnu SQL2
onpefesiseT CeMb CMOCOOO0B CBA3BIBAHUS CO CTAHAAPTHBIMU SI3BIKAMMU TPO-
rpammupoBaHusi, B SQL3 3T0 KOIHUYECTBO NpEANoNaraeTcs YBeJIUYHTh.

B rexHonoruu paspadorku OODBJl koHKypupyeT nBa HanpasieHusl.

e Distributed Object Linking and Embedding (OLE) dupmsl Microsoft.

o Common Object Request Broker Architecture (CORBA) rpynmsi
OBDMG, nomnepxupaemas dupmamu IBM, Novell, DEC, ¢ opuenra-
uMer Ha Bce ruat@opmbel. B pamMKax 3TOro HampapleHHUs BbIIENEHbI U
c(popMHpOBaHbI YKa3aHHbIE paHee sI3bIK OTipefeneHusi 00bekToB Object
Definition Language (ODL); o6bekTHbIt s13piK 3ampoca Object Query
Language (OQL); s3nik onpenenenust nuTepdeiicos Interface Definition
Language (IDL).

Bo BTOpOM HamnpasneHUM 0OBIYHO BBIACHSIOT (4] nBa craHgapra yn-
paBnenust b/;
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e ODL/OQL, B KOTOpOM 0GBEKTHI U MeTObl GOPMUPYIOTCH 0OBIYHO
C MOMOIIBIO A3bIKa MporpamMmupoparud C;

e SI3bIK NMporpaMmmupoBaHusa SQL3, HekoTopble 0COBEHHOCTU KOTO-
pOro OIMUWCaHKL B 1. 9.

Heo6xoaumo oTMeTUTh, YTO K 00bEKTHO-OPUEHTUPOBAHHBIM BO3MOX-
HO OTHECTH TOJIbKO Te 6a3bl JaHHBIX, Y KOTOPBIX BCE CTPYKTYPHBIE Bjie-
MEHTHI peajin3anum (CM. puc. 7.2) MOCTPOEHbBI C UCITONB30BAHHMEM 00BEK-
THO-OPUEHTUPOBAHHOrO noaxona. Eciau XoTst Obl OgWH CTPYKTYPHbI
3JIEMEHT peau3auuu He UCMOJb3yeT 00 BEKTHO-OPHMEHTUPOBAHHBII MO/I-
X0, FOBOPAT 00 obsexmuo-peasyuonnoil 6aze dannvix (OPB]l), KoTopsie
OynoyT npeacTaB/ieHbl MOAPOOHee B . 8.

Takum 06pa3omM, 4TOOBI BOCITOAb30BATECA OOBEKTHO-OPHEHTUPOBAH-
HbIM MOIXOIOM B mocTpoeHun cobcrBeHHo B/, Heobxoanmo:

1) mMpoBecTH MHKANCYAALMIO OAHHBIX, T. €. BBIOEJIUTb KIAcChl U
OOBEKTHI;

2) onpelenuTh BO3MOXHbBIE BUIbl CTPYKTYPbl peaiusdyeMbix TabnuLy;

3) co3narh HaclelOBaHUE KJIACCOB JAAHHBIX;

4) o6ecneyuTh MOJUMOPPHU3M.

Peanuszauus naxe nepBoii MO3MUMHU HEOMHO3HAYHA U pasfiMYHa, Ha-
npumep B OOCYBI u OPCYB/. UmeeTcs HEKOTOpOe OTIMUME AaXe B
pamkax pasnuudbix OOCYB/I.

B pasnnynbix OOBJl cyuiecTByeT HECKOJIBKO OTIMYHBIN, MO Kpai-
Hell Mepe MO TepMMHOJOTMU, HaGop cBoicTB. B To Xe BpeMst cylie-
CTBEHHOI'O pa3iu4usi MeXny HabopaMH CBOWCTB HET, U TOTOMY WJUIIOC-
tpupyeM ux Ha npuMepe OOCYDBJ CACHE.

B Heii BHIIESIOT KJIACCHI TUTIOB JaHHBIX M KJAcChl CaMUX JAHHbIX
(knacchl 0OBEKTOB, TAOAULLBL).

Ecnu npoBecTH aHANOTMIO C TEPMUHAMU pensuuoHHoi B/, To no-
HTHIO «kJ1ace (00bekT)» OOB/I cOOTBETCTBYET MPUMEPHO MOHSATHE «Ta0-
JIULIA», & MOHATHIO «CBOMCTBO» — «nojie (cTonbel) TabIHIIbI».

B kayectBe cBoicTB [38, 40] npuHATH KOHCTAHTHI, CChLIKH Ha OOBEK-
T, BCTPOEHHBIE 00BeKThl, MOTOKK AaHHBIX (BLOB u CLOB), konnek-
1IMK B BuAe maccuBoB (Array) u crnuckos (List), MHOroMepHbi€ CBOIi-
crea. K cBoitcTBaM OTHOCAT U CBSI3U MEXAY OOBEKTaMH.

Inst cBOICTB MMEIKOTCS THIbI, OCHOBHBIMU W3 KOTOPBIX SIBJISIIOTCS
Currency (neHexwsbiit), Date, Float, Integer, List (ciucok), Name (1ms),
Numeric, Status (owm6bku), String.

B kayecrBe TUIIOB CBOMCTB MOTYT BBICTYNaThb CBsA3M, KoTopble [40]
MOXHO Pasfe/NUTh Ha TIPOCThiE, pealu3yeMble CChITKAMU, U OTHOLUEHHUS,
WHOTIA HasbiBaeMble accouuanusaMu. Ilpu ccbuike B KauecTBe TUIA
CBOIACTB BBICTYMaeT Kjacc (00BEKT), ¢ KOTOPbIM CBS3bIBAETCS JAHHOE
cpoiicTBo. Bo3sMOXHO BCcTpauBaHue OfHOro oobekTa B Apyroit. B acco-
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uuauusax soiaensiior otHouwreHuss ONE-TO-MANY (1:M) u PARENT—
CHILDREN (poautenb — meTH).

Paznuualor Tpu oCHOBHbIE rpynnbl MeTOROB: koa (Ha si3bike Cache
ObjectScript), BeipaxeHue (pparMeHT KOJa, BbI3bIBAEMbIii 110 3HAYEHHIO),
BbI30B. HeTpyAHO BUETh, YTO JAHHBIE SUEEK HEaAMoMapHsl.

Crpykrypa OOBJ/I MoXeT ObITh NOCTPOEHA Pa3TUYHBIMU CTOCOOAMMU:
¢ MOMOUIbIO BHU3YyaJbHOrO f3blKa, SI3bIKOB TMporpamMMmupoBaHusi Cache
ObjectScript, SQL.

B npyrux OOCYDBJ/I anst 3THX Leeit 4acTo UCMONb3YIOT si3bik C**,

OOB]/I B pamkax cucteMbl OLTP u OLAP m3aumoneiictayeT ¢ MHO-
roMepHoit Mogenbio faHHbsix (MM]I). O6cyaum cneunduky MM

7.4. MHOTrOMEPHASY1 MOLEJIb A AHHbBIX

Boobiiie rosopsi, MMJI Moxer B3aMMOIEHCTBOBATh U C PEASLIMOH-
Hoil BJl, notomy maHHbIi1 maparpacg ymecteH U B 1. 5. O1HaKo B3aHMO-
neiicTBUe ¢ 0OBEKTHO-OPHEHTUPOBAHHOW MOAEABIO MPEANOYTUTEbHEE,
¥ oTomy paccmorpum MMJI 3nece.

MHoromepHas Moaenb UCMONB3YEeTCS, KAK OTMEYAIOCh paHee, B Xpa-
Huauuax gaHHbeix. MUmerorcs Tpu pasHoBuaHocty MMI: MOLAP,
ROLAP, HOLAP.

MOLAP npennonaraer ¢popMupoBaHue TaK Ha3bIBAEMOT0 MHOIOMEP-
Horo Kyba (rumnepky6a). TpexmepHbiit KyO rmoka3aH Ha puc. 7.4.

Kaxpaast u3 xoopauHat Kyba HasbiBaercsl usmeperuem. Vzmepenus
peanusyioTcs ¢ MOMOLIbIO WHIEKCOB, KOTOPbIE, KaK U3BECTHO, MO3BOJISI-
IOT Pe3KO YBEJIMYUTh CKOPOCTh JOCTYMa K HaHHbBIM. [To pa3HbIM OlLieH-
KaM, ata ckopocTh B 10—100 pa3 sbillie, YeM B PENSILIUOHHBIX MOAENSIX
JIAHHBIX. 3HAYEHUE pe3yJibTaTa B MHOTOMEPHOI MOJIENIU MOMELLAeTCsl Ha
nepecevyeHuu (B siueiike) COOTBETCTBYIOIIMX 3HAUYEHUN M3MepEeHUIA.

Damunust
CTyHeHTa

|~
L~ Q(;Q
ol

JMCunIvHeL
Puc. 7.4. TpexmepHbrit Kyo
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AHAJIOroM TaKoil MOJEIM MOXXHO CYMUTATh 3aaHHe GYHKUMUHU, Ha-
npumMmep, z = f(x, y). B MM]I xoopauHathl x U y CYyTb U3MEPEHHUS, A
Z — 3HavyeHHe-pe3yapTar. Kak v B QyHKUMHU HECKOABKUX MEpEMEHHBIX,
B MMJI po/mkHa ObiTh NPEAYCMOTPEHA BO3MOXHOCTD «IBUXEHHS» KaK
BHYTpPHU OJHOIO M3MepeHMs, TaK U Mepexoja ¢ OJHOTO0 U3MepeHUs Ha
Apyroe (Hanpumep, OT «JIMHHUHA» K «[TAOCKOCTHU»).

3a yBeJIMUEHHYIO CKOPOCTh AOCTYNA MPUXOAUTCS MAATUTh YBEIUYEH-
HBIM 06beMOM MaMATU. COOTHOLLEHHE MEX/Y IMOJE3HbIM U NMOTPEOHBIM
o6beMaMH NaMATH B MHOTOMepPHOW Moaean AaHHBIX B 5—10 pa3 6oib-
e, 4yeM B PeNSILUOHHON Mojieny aaHHbiX. Kpome toro, B MM/ MHO-
ro MycThiX siueeK, U TpedyloTest cneuuanbHble 3 heKTUBHBIE NpOTrpam-
MbI xpaneHus 3Haveuuss NULL. XKenatenbHo ynaneHue nycroix siueex.
B MHOrOMepHOit MOJe/IM BHIMOMHSIOTCS YeThipe OCHOBHBIE OTEpallMu:
arperaums (CBepTKa) JaHHbIX; Ae3arperanius (Jetanusauus) JaHHbBIX; ce-
yeHue (NMpy PUKCUPOBAHHbBIX 3HAYEHUSIX ONHOTO MJIM HECKONbKUX U3Me-
peHuit); BpauieHue (Wi ABYMEPHOTO CJiydyasl 9TO aHaJor TPAHCMOHUPO-
BaHHSI MATPHULLBI).

B ROLAP ncnons3yloTcst pefisiliuoHHbIE «cocTaBisiiouue». Boamox-
HBI BE€ CXEMBI CTPYKTYpBL: «3Be3aa» (puc. 7.5) 1 «cHexXuHKa» (puc. 7.6).

CnpaBoyHas ®axrorpaduyeckas CrpaBoyHas
Tabauna Tabnuua TabuIa
Bpems OueHku
1 m Cryzent
Cemectp Cemectp
m 1 | Kox crynenra
Ton Kon crynenTa
Damunusa
Kon ZUCLUIUTIHBL %
Anpec
Ouenka
CrnpaBoyHast
Tabauia
Jucuurumza
1

Ko AMCHMIDIMHBL

Ha3zBanue

Puc. 7.5. Cxema «3Be3ga»
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CnpaBoyHas Qaxrorpapuyeckas
Tabnuiia Tabauia
Bpems OueHkn
m
Cemectp Cemectp
1 m
] Ton Kon cryneHTa
m
Kon DUCLIIIMHBI[—)
Ouenka
CrpaBoyHas
Tabnuua
1 Ton Jucuummnza
— Ton ;
—— Kol TMCHUIInHEL
KommenTapui O

CrpaBouHas
Tabmuia

CrypmeHr

1 | Kox crynenra

Puc. 7.6. Cxema «CHexXuHKa»

Oamunus

Anpec

B mo6oit cxeme Bouaensiorcs oaHa dakrTonoruyeckasg tabnuua, B
KOTOpPOi, COGCTBEHHO, U XPAHATCSA JaHHbIE, U HECKOJBKO CIPaBOYHbIX
TAONUL, KOKAAS U3 KOTOPBIX XapaKTepu3yeT OfHY W3 pa3MepHOCTeil Kyda.
Ilpu Mcnonb30BaHUM CXEMBI «3Be3a» TPeOyeTCsl NMpoBeAeHUE AeHOpMA-

JU3aUUHU JaHHbBIX.

ROLAP no3Bonsier gaTh XapakKTepUCTUKY PasMEPHOCTH XpaHWIIMIIA

JaHHbIX (Tabn. 7.3).

Tabauya 7.3
PaamepHoCTb XpaHunuiwia AaHHbiX
MpenensHbiit 06beM Hucno crpok
PasmepHocts p G 2 B hakTonoruueckoit Tabauue,
uy MITH
Maneubkas 3 1—10
Cpenuss 25 11—100
Bonburas 200 101—999
Caepxbonbliag Bonee 200 1000 u 6onee

178




Cpasaenne MOLAP 1 ROLAP paer cnemyouine pesynbTarhbi:

e MOLAP ob6namaer BbICOKMM OBICTPOAEHCTBHEM, HO BO3HHKAIOT
MPOBJIEMBI C XpaHEHHEM OOJbUIMX OOBEMOB JAHHbIX;

e ROLAP He nMmeer orpaHuyeHuil Ha 06bEM JaHHbIX, OIHAKO 00Ja-
JlaeT ropa3ao MeHbIIUM ObICTpOAEHCTBUEM.

Orcioga Bo3HUKaeT uiaest nocrpoeHnss HOLAP, coBmeatouero go-
ctonHcTBa MOLAP u ROLAP.

HOLAP. Jleno B ToM, 4To Bce paHHbie X/ oqHOBpeMEHHO HUKOTIA
He Tpebyiorcd. Kaxawlii pa3 MCnosb3yeTcs JIMiib UX 4acTb. B cBsI3U C
3TUM LEJIecO00pa3HO JaHHble Pa3e/iuTh HA MpeAMETHbIE M0A001acTH,
KOTOpbIE HA3bIBAIOT KUOCKAMM (MarasuHaMu, BUTPUHAMM) HaHHbIX. Ku-
ock dannbix [17] — cneunanu3MpoBaHHOE TEMATHYECKOE XpaHWIKLIE,
o0cnyXXuBaloUlee OHO U3 HAMPABJCHU AeSITEIbLHOCTU HUPMBL.

B 2ToM ciyyae HEHTpAIBHOE XPAHUIHULIE MOXET OblTb PEANIM30BAHO
¢ vcnonp3oBaHueM pensiunoHHoi BJI, a OCHOBHbIe JaHHbIE XPaHSTCS B
MHOTFOUMCJ/IEHHBIX KHOCKAX.

7.5. CACHE KAK CUCTEMA YINPABJIEHUA
OBbEKTHO-OPUEHTUPOBAHHOUW BA30U AAHHbIX

IMoxaxeM HeKOTOpbie 0COOEHHOCTH MOCTPOCHUSI OOBEKTHO-OPUEH-
THpoBaHHOM 6a3bl nanHbiXx Ha npuMepe CYBIl CACHE.

Ilpexye Bcero ob6paTMM BHUMAaHHE HA 0OBEKTHO-OPUEHTUPOBAHHOE
(o6nexTHOE) TocTpoenue coberBeHHo bJl B pamkax CYBJ[ CACHE,
MOCKOJIbKY 06BEKTHOE MOCTpoeHHe MHTepdeiica MoJjib30BaTeNsl U alro-
puUTMa TIpUIOXKeHHUs moapobHo obcyxaanocs B 1. 1.

B CYBJ CACHE ucnonb3ayercsi «00beKTHasl» crieliuduyeckas Tep-
MHHOJIOTUA, HECKOJIBKO OTJIMYHASI OT CUCTEMbI OIpeAeNeHUIT OOBEKTHO-
OPMEHTUPOBAHHOTO TOAX0/A.

Y10o6b1 OBUIO ACHO, O Y€M UIAET pevb, CBElEM 3TY TEPMUHOJOTMIO B
Tabnuy (tabn. 7.4), U3 KOTOpoii BUAHbLE 0cobeHHocTH CTPYKTYphl OOB/]
(OOCYBN).

1. Ayeiiku Tabauu, Kak U B paciuupeHHbix OPBJl, HeaToMapHHI.
B xayecTBe stueeK MOTYT BLICTYNATh KOJJIEKIMU (CIIMCKH, MACCUBBI), YTO
cootBetcTByeT cniuckam (List) u MmHoromepHbiM Habopam (MULTISET)
B paclIMpeHHON 00beKTHO-pensiunoHHo B,

2. Cesi3ut MeX/y KJlacCaMM YCTaHaBiMBaloTCcs yepe3 ykazarenu (OlID,
OREF).

3. O61me noarabaunbl HECKONbKHX Tabauil (popMHPYIOTCS KaK BCTpa-
uBaeMble 00beKTHI (aHanor aGeTpakTHbIX KilaccoB ROW, u mpexae Bee-
ro — ROW TYPE oGbekTHO-pensunoHHbIX BI).

4. TTpegycMoTpeHa BO3MOXHOCTb XpaHeHUs HOobILIUX OOBEKTOB.
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Tabauya 7.4

CpaBHUTEeNnbLHAA TEPMUHONOIUS

O6bCKTHO-OPHUCHTHPOBAHH LI

CACHE Penaumonunie B o
Kiracc Tabnuua Knacc
BKaemIug acca
. i Crpoka e
(o6bexT)
Unenrudukarop OID Kniou —
CroiicTBo Cronbel, mone CeoiicTBo
Ccbutka Ha X MBIt
o DEEHMELH BHelnHui Kirou —
o0bexT
TMosropsiowmuecs mois,
BcerpauBaemblit 06beKT MCTTOTB3YyEMBIE B HECKOIb- —
KHX Tabnuiax
Meron knacca Xpanumas npoLeaypa MeTon

Konnekuust -cricok

Cronbets ¢ sueikoit-
CIMUCKOM

Konnexuusi-maccup

IMoxrabauua

3anpoc

XpaHumas TipoLenypa
WIH BUX

[MoTok mauubIx

BLOB

PaCCMOTpVIM MOCTPOCHHE COOCTBEHHO 0a3bl JaHHbBIX.

B cootBeTcTBHU ¢ 0OBEKTHO-OPHEHTHPOBAHHBIM IMOAXOIOM ClIeAYeT
PacCMOTPETh MOHSITHE «KNACC» M ACCOLIMUPOBAHHBIE C HUMMU TEPMMHBI
(cBOICTBO, METOM).

IMonsitue «knace» B CYBJL CACHE nocraroyHo MHOTOrpaHHO (pHcC.
7.7). TIpexne Bcero BuIIEISAIOT KJAACChl TUMOB JAHHBIX M KJACChl CAMHX
JaHHBIX (KJTaccsl 0ObEKTOB, TAOIMIIBI).

Tepmun «knace» B CYBI CACHE umeeT nBa moHMMaHuA: 00BEKT;
MHOXECTBO (IMOAMHOXECTBO).

Knaccsl THROB AaHHBIX (B TOM YHMCJIe CO3MAHHBIX IMOJIh30BATEISAMU)
MPUIHCHIBAIOTCA aTpubyTaM (ToNgM, cBOICTBaM) oOBeKTOB (TabsulI),
MOAYYalOLMM JaHHBIE TOr0 MJIM MHOTO TUITA B Ka4eCTBE 3HAYEHWIl. BTH
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KnacudukaiuoHHbIH

Kinaccu
TIPU3HAK
N A I
ITo comepxaHuio O6BexTOoB Turmos xaHHBIX
— L
I
3aperucTpUpOBaHHbIC HesapernctpupoBaHHbIe
ITo ymparnenuto KIIaCCh KJIaCCHI
— | -
i
Ilo xpaHeHUIO XpaHUMEBIE KJIACCHI BeTpoeHnbie Ki1acchl

Puc. 7.7. Bugsl knaccos

KJTACCHI HE MOTYT COJEPXaTh CBOMCTB U 0Opa30BbIBATh SK3EMITASPHI, HE
MMEIOT COOCTBEHHOM naeHTUGUKALMU (U1 CCBUIOK), OMHAKO 00J1a4aloT
MeromamMu. Kaxmulit THIT JaHHBIX MpeacrasiasieT coboit kiacc. Knacco
TUIIOB JaHHBIX MOTYT CO3/1aBaThCsl U MOJNb3OBATE/SIMU.

Hmerorca tpu ¢opMata THUNIOB AaHHbIX: XxpaHeHusi B B/l (storage),
nornyeckuii (logical) B mamMaTu Komrnbiotepa, otobpaxeHus (display) Ha
3KkpaHe MoHuTopa. @opMarsl MOryT GLITH MPe0OPa30BaHbl APYT B ApYra.

Metonbl KJIACCOB THIMOB JaHHBIX MPEAOCTABNSIOTCS Yepe3 uHTepdeiic
TUIIOB JAHHBIX (C HX MapaMeTpami). TlepeunciiuM OCHOBHBIE TMIIBI JaH-
HbIX (B JnoruyeckoM c¢opmare): %Library.String, %Library.Binary,
% Library.Boolean, %%Library.List (¢popmar cmucka), Library.Numeric,
%Library.Integer, %Library.Float, %Library.Name (1Msa B ¢opmare
«@amunusa Wmsa»), %Library.Date, %Library.Time, %Library.Currency
(meHeXHDII).

O0beERTOM HA3BIBAIOT IK3EMILISAP Kilacca (CTPOKY) B OTIMUKE OT pea-
JIM3alHMKd KOMIIOHEHTa B COOTBETCTBYIOIUEM KOHTeHHepe (Kak, Hanpu-
Mep, B porpaMMmHOM mnpoaykre Delphi).

Knacc 00beKTOB OrpefeisieT CTPYKTYPY JaHHBIX U MOBegeHUe 00beK-
tToB ogHoro tuma. Kiacc o6bhekTOB XapakTepu3yeTcsi MMeHeM Kilacca,
CBOIICTBAMM, METOIAMM.

B xiraccax 06b€KTOB MO XapaKTepy MPOLECCOB BbIIEISIOT He3aperuc-
TPUPOBAHHBIE W 3aPEFMCTPUPOBAHHBIE KJIACCHI.
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Hesapezucmpuposannvie Kitacchl He MOJNEPXHMBAIOT NMONUMOPGHU3M
U He 00/1aal0T aBTOMAaTHYeCKUM yrnpasneHneMm. HazHaueHue uaeHTH-
dukaropos (OID) u o6bekTHBIX cchutok (OREF) ocyusectrasier moyib3o-
Baresb.

3apeeucmpuposanisie KNACCHI MONREPXHUBAIOT MOTUMOPGU3M U yripas-
JIAIOTCSA ABTOMAaTHYECKHU OT CUCTeMHOTO Kiacca %Library.RegisteredObject
(ananor kinaccy TObject B Delphi). Bk3eMmisipbi 3100 Kilacca cyuie-
CTBYIOT B TIaMSITH TIPOIIECCa BpeMEHHO (BpeMeHHbIE OOBEKTHI).

C TOYKHM 3peHUsT XpPAHEHUST TaHHBIX 3aperHCTPUPOBAHHBIE U He3ape-
TMCTPUPOBAHHbBIEC KJIACCHI AEAATCS HA XpaHHUMbIe U BCTpauBaeMbie.

Xpanumbie xnacchbl 00OBbEKTOB HACHEAYIOTCA OT CUCTEMHOTO Kjacca
% Library.Persistent 1 crioCOGHBI JTUTENBHO XPAHUTHCS B TIAMSITH 00BEKTA.
DK3eMIUISAPBI TAKUX KIJIACCOB 061a1al0T 00HO3HAUHbMU OOBEKTHBIMU UIEH~
tudukaropamu OID. XpaHUMBI 00bEKT MOXET UCMOJIb30BATHCA U KaK
CBOMCTBO Knacca (cronGel Tabnauiibl) apyroro oobekra. MHpiMu cnoBa-
MH, BO3MOXHA CChUIKA Ha 3TOT 0OBEKT, YTO COOTBETCTBYET cBsizu | : M
JBYX Tabnuu peasiuoHHoit bJI.

Bempausaemsie knacchl 06BEKTOB HACIEAYIOT CBOE MOBEICHUE OT CH-
creMHoro kiacca %Library.SerialObject u MOryT GbITb COXpaHEHbI TONb-
KO B COCTaBe COOTBETCTBYIOLIMX XpaHUMbIX 00beKTOB. BCTpoeHHBIN 06BeKT
B TMAaMSTH XapakKTepu3yeTcst 00beKTHOM CChUIKOM, B 0a3e MaHHBIX Xpa-
HMTCSl B mocieaoBaTeNibHOM popme (Pa3sHOBHIHOCTb KOJUTEKLIMM-MACCHU-
Ba) KaK 4acTh XpaHUMOro 0ObeKTa, NNpu 3ToM HaeHTUdUKaTop OID or-
CYTCTBYeT.

TTocTpoeHne KiaccoB 00bEKTOB BO3MOXHO B PEeXHUME AUANOTa WK C
IOMOUIBIO $I3bIKOB NMPOrpaMMUpPOBaHUS (KOMaHAHAs CTPOKa, Mporpam-
Ma). B nManoroBoM pexxMMe BO3MOXHO UCTIONb30BATh BU3YAJIbHBI S13bIK
(aHanor a3bika QBE m1s 3ampocoB) MM CONMPOBOXIAIOIMIMI €ro sI3bIK
onpenenenus knaccoB (CACHE Definition Language — CDL) — ananor
si3pika SQL B pensiumoHHbx B/,

B xayectBe cgoiicme (puc. 7.8) BHICTYNAIOT KOHCTAHTBI (HE3aBUCHMO
OT KJIacca THIa), BCTPOEHHbIe OOBEKTBI, CChUJIKM Ha OOBEKTHI, MOTOKHU
JaHHbix BLOB, kosmiekuuu, MHOTOMEDHBIE NMEpPEeMEHHBbIE, ABYHAMpas-
JIEHHbIE CBSI3W MeXIy XPaHUMBIMU OOBEKTaMU.

TTomoxu dannsix BLOB umelor ABe pa3HOBHIHOCTH [UIST CHMBOJIBHBIX
(CHARACTERSTREAM) u gouuHbix (BINARYSTREAM) manHBIX
(ananornyHo CLOB 1 BLOB mist ru6puaneix OPB/I).

Koanexyuu moryt ob1Th ciickoM (List Collection) u MmaccuBoM (Array
Collection). B ux coctaB MOTYT BXOAMTH KOHCTAHTbI, BCTPOEHHBIE 0OBEKTHI
1 CCBUIKH, KOTOpBIE 3a1at0Tcst cooTBeTcTBeHHO % Library.ListOfDataTypes,
% Library.ListOfObjects, %Library.ArrayOfDataTypes, %Library.ArrayOf
Objects.
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CpoiicTBa

I

Ccputku Berpoenusie [Totoku
Koncrarrst Ha 0GBEKTHI OOBEKTHI BLOB
KoJutexuun MHOFONMeprIe BoruucisieMmble Bper:HHbIe
CBOMCTBa CBOMUCTBA CBOUCTBa

Puc. 7.8. Tuns! cBoiicts

B konnekumMu-MaccuBe ynopsaovMeHUe BeIeTCsl MO Moo, MPUHSITO~
My B KavecTBe KII0ya.

B Ko/teKLMU-CNIMCKE B KayecTBe KJIOUa BbLICTYMAET MO3ULIUA 3/e-
MEHTa B CITMCKE.

Ces3b ABJISIETCST ABYHANPABACHHOMN ~— B3aMMHbIE CChUTKN MEXITy Tab-
autiaMu. OHM TapaHTHPYIOT CCHUTOYHYIO LI€NOCTHOCTD.

Uwmerorcest apemennsie (OydepHas naMaTb) U biuciseMbie CBOWCTRA.

Memodst, Kak yXe 0TMeYaloCch, CBA3aHbI ¢ TUMOM AaHHbIX. [To ymon-
YaHWIO MPUHUMACTCS TUI JAaHHBIX String.

ApTYMEHTBI METOMIA MO YMOJNYAHUIO [TEPEAAIOTCS 110 3HAUSHUIO, a IS
nepefavyy Mo CChIIKE apryMeHTy NOJIKEH MpenllecTBOBaTh CUMBOM &.
MeTobi, KaK M CBOMCTBA, MOTYT ObITh OpeieieHbl Kak public uiau private.

Boisiesi:oT METOABI Kitacca W METO/IbI 3K3EMIUISIPOB Kitacca (CChuiKa —
#i#this). TTocnemHue UCIIONB3YIOTCS Yallle.

B 06beKTHON MOJeNnu BBIIESIOT:

e MeTon-kon (koa nporpamMm Ha s3pike CACHE ObjectScript);

e METOI-BbIpaxkeHHe (OIHO BBIPAXEHHE KOjia MPOrpaMMebl), B KOTO-
POM Mepefaya mapaMeTpoB MPOBOIUTCS MO CCBUIKE, HCMONIb30BAHUE MaK-
pocoB, «BCTpOoeHHbIX» dparmenToB SQL He monyckaercs;

® METOJ-BbI30B (MTOANPOrpaMM);

e reHepaTop METOMA, UCTIONb3yEMBIil NPYU KOMIMWISIUUY MPOTPaMMBbI
1 KIaccoB (4TOOBI KJIACCaMH MOXKHO ObIJIO MOJIb30BATHCH).

CBOJCTBa XapakTepusyloTCsa KMEHeM KJlacca, UMEHEM CBOMCTBA, TH -
MOM JaHHBIX, KJIIOYEBBIMU CIOBAMM, MapaMeTpaMy UIS TUMOB NAHHBIX.
CaoiicTBa MOIyT 6bITh OTKPBITHIMM (public) u 3akpbiTbiMu (private).

CBOIICTBO CBSI3aHO ¢ HAaOOPOM METOAOB, KOTOpPBII MMEET ABa MUC-
TOYHHMKA!

1) xmacc cpoiictB (Metobl noctyna Get() u Set());

2) TUN AaHHBIX.
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Hna xnaccoB CACHE, Hapsaay ¢ TaKUMM MOHSITMSIMHU, KaK «CBOW-
CTBO», «METOd», XapaKTepHbl CrelnpUIeCKHe MOHATHS «I1apaMeTPhl
KJlacca», «3afpochi», «<MHAEKChI».

ITapaMeTpsl Knacca UCMONB3YIOTCA NPU KOMITUISILUU.

3anpoc — onepalMu ¢ MHOXECTBAMH 3K3eMIUISAPOB KiaccoB. Pe-
3yNbTaT 3arpoca AOCTYIeH uepe3 CrneuranbHbiil nHTepdeic 06padboTku
pesysbTaToB 3anpocoB ResultSet. 3anpockl MOryT uMeTh GOpMY XpaHH-
MBIX IMPOLERYP.

Wupekc — nyTh AOCTyMa K 3K3eMIUISIpy kiacca. OH UCHONb3yeTcs
IUIS TOBBILIEHUSI CKOPOCTH BBITIONIHEHUS 3anpocoB. MHaekc co3maercst
Ha OCHOBE OAHOTO WJIM HECKOJIbKHUX CBOUCTB (moJsieil).

BsaumopneiictBue onmcaHHbix coctaBHbix yacteit CYBJI (BJI) obec-
NeYnBaeTcsd sI3bIKAMU NPOrpaMMUMPOBAHMSL.

B CACHE cyiuectByer Tpu BMaa goctyna (puc. 7.9).

O0beKkTHBII AOCTYI OCYLIECTBIISIETCS] B IUANIOTe WK C TIOMOLLBIO SI3bIKA
nporpammuposannsi CACHE ObjectScript.

B mpamMom NOCTyme WCIOJIb3YyeTCS] MHOTOMEpHasi MOIENb NAaHHBIX
(MMII). UMeHHO B MHOTOMEPHOI CTpyKTYpe simpa Bl XpaHsITCcsl JaHHBIE.

Cyrb MMJI dakTiyecku 3akioyaercs B 3alaHMN 3HAYEHUI HEKOTO-
poit GYHKLMH OT MHOXECTBA KOOPAUHAT.

ITycth KOOpAMHATBEI UMEIOT TEeKylue 3HaueHus i, j, k, | coorBeT-
CTBEHHO, a 3HaYeHHe «YHKUMM» B 9TOM «TOuKe» — 4, . Toraa arto
3HAUYEeHHE MOXHO OMNpeNeIMTh MHOTOMEPHOM MaTpuLel WiIu HabopoM

Lk A, >
B pamkax CYBJl CACHE ator ¢akT 3anuchiBaeTcst B BUJIE
AG, j, k, ) = A,

ijki”
Bosnukaer BOMpoC peaiusalmuun TaKOH MoJeJu. }.IJ'[H 3TOro UCMNoOJb-
3y10T B'—nepeBo — HEpAPXHUUYECKOE B—nepeBo, B KaXJIOM Y3J1€ KOTOpOro

Hocryn
T
| ' I
" IMpamoit -
OOBEKTHBII (T106aTbHBI) SRy
1
! ]
- CACHE
JluanoroBslit Object Script

Puc. 7.9. Buasl poctyna 8 CYBJ] CACHE
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AA

TlepBHiii ypoBeHB

AA(L)

Bropoit ypoBeHs

AAGLLK) Tpetuii ypoBeHb

(EA AG,jk)

Puc. 7.10. B*-gepeso

nMeercs 00K. B 3TOM ciiyyae maHHbIe B y3/1ax NMpeacTaBsIIOTCA «KOOp-
JUHATaMK» U 3HaYeHUsiMU (puc. 7.10).

B kauecTtBe «KOOpAMHAT» YIOOHO MCIOJAb30BATH UHAECKCHI, 4 B paM-
kax CYBJI CACHE — rnoGanbHble nepeMeHHble (2100aabt).

MMJI He paccMaTpuBaeTcs Kak MHCTPYMEHT peaJiM3aliiy MpUioxe-
HMIA, a CYXXHUT OCHOBOU XpaHEeHUsI JaHHBIX U UCIIO/Ib3YeTCs MPHU MOCT-
pOeHMM XpaHUIUL JaHHBIX (cuctem OLAP).

OcoOBlit MHTEPEC C MO3ULIMI «TlepeKaYKU» JAHHBIX W3 PeTUHOHHOM
CYB/ B 06beKTHO-OpHEHTHPOBaHHYIO npeacrabaser SQL-goctyn. Oc-
HoBY SQL-pmoctyna cocrtaBisieT s3bIK IporpaMmupoBaHust SQL2 (vnu
SQLI2). BroT 936K NpeHa3HaYEH IS peNSUUOHHBIX 6a3 n1aHHbIX. CYB/]
CACHE, xak noka3aHo B IJI. 2, OTAIUYAeTCs MO CTPYKTYpe OT PeNsILMOH-
HbiX CYBJI. OcHOBHBIE OTIMYMS CBSI3aHBI C HEaTOMapHOCThIO styeek BI.
B Takux siyeiikax MOXeT NMPUCYTCTBOBATh BCTPOEHHbIH Kiaacc (Tabiuifa)
MWW KOJUTeKLIMS.

K ToMy Xe HeoOXOMMMO peann30BaTh MPOLENYPHI HACTENOBAHHMS.

Takum obGpasom, cieayer TpaHCHOpMHUPOBaTh A3bIK SQL2, yToGHI
CTaJI0 BO3MOXHO ONEPHUPOBATH C HEATOMAPHBIMU styeiikaMu U obecrie-
YUTh MPOLEAYPY HACETOBAHMUS.

HMMeHHO 1o 3TOMy NYTHM (a He TO TMyTH CO3MaHUsi HOBOTrO si3blKa
SQL3) mouwmnu cosmarenu CYBJl CACHE.
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[Ipexne Bcero cnefyeT OTMETUTh, YTO B paMKax eJUHON apXUTEKTY-
pbt CACHE kaxnplit kjiacc 00b€KTHOTO MIPEACTABICHUS ABSETCS Ta0JM-
e ¢ TeM Xe uMeHeM, a Kax/as Tabnmila pestuMOHHON NapagurMbl —
o06bekToM. COOTHOLIEHUE 0GBEKTOB M PENSILIMOHHBIX aHAJIOrOB MpyYBe-
JleHo B Tabu. 7.4.

3aMeTuM, 4TO B pesiUHOHHON BJl HeT TOYHBIX aHANOTOB METOIOB U
napaMeTpoOB KJIACCOB M 3K3eMIUISIPOB KJIACCOB, BPEMEHHKBIX CBOMCTB. C
ApPYroil CTOpPOHbI, B PEASLIUOHHOM MMPEACTaBIeHNU UMEIOT MECTO TPUT-
repbl, KOTOpble HE HY>KHBI B 00BbEKTHOH cpefe.

DK3eMmisipaMm 0OBEKTOB COOTBETCTBYIOT 3allMCH, UIEHTUDHLIMpYE-
MBI C TIOMOLIBIO MEPBUYHOIO Kiioya. It XxpaHUMbIX 0OBEKTOB B Kaye-
CTBE TAKOI'0 KJII0Ya BO3MOXKHO HUCIONb30BaTh uaeHtudukarop ID o6bekta
(NMpUMEpPHBIA aHAJOr MOJS C TUIIOM JAHHBIX «CUETYMK»).

HacnenoBaHue B 0GbEKTHOM TpeACTaBAEHUU TpaHCHOPMUDPYETCS B
Habop UCXOAHOI U HaceayeMoil Tabnuil.

[To yMmonuaHHMIO UMeHA 0OBEKTHOTO CBOMCTBA U PENISILMOHHOrO TTONS
onuHakoBb!. [TepermMeHoBaHHE BO3MOXHO C MTOMOLIBIO KJIOYEBOro CJ10-
Ba SQLFIELDNAME B onpeneneHun oGbeKTHOTO CBOMCTBA.

OG6BeKTHbIEe CBOCTBA~KOHCTAHTHI (ATOMApHBIE STYEHKU) MOTYT ObIThb
BpeMEeHHbBIMH, MHOTOMEPHBIMHU U BBIUMCISIEMBIMU. BoluMCaseMbie
CBOICTBA aBTOMaTU4YecKH B TabGiauuax He orobpaxalorcsi. B pensum-
OHHOI1 TPAaKTOBKE IJISl 3TOTO CjeAayeT MpPegyCMOTPETh BHIMUCAEMbIC
noas. INocnegHue Moryt GbITh TpaHC(HOPMHUPOBAHL B BBIYHUCIISIEMBIE
CBOMCTBA.

Yno6Hee BbIYMCACHUS pa3MelaTh B METOIax Kjlacca, KOTOPble MOTYT
BbI3bIBAaTbCS U M3 METONOB BBIYMCIIEHUS CBOMCTB, U KaK BBIYMCISIEMBIE
nons.

CChIJIKK HA XpaHUMBIE 00BEKThl OCYLIECTRIISIIOTCS] BHELIHUM KJIIOUOM.

BcTpoerHble 06beKTH XapaKTepU3YIOTCS COCTaBHBIM MMEHEM NoJis ¢
MCMOJb30BaHUEM CUMBOJIa TIOAUEPKUBaHUS (<UMS KJlacca, B KOTOpPHIit
BCTpoeH 00bekT> <uMs cBoiicTBa>), T. e. Addres_Ulica.

Konnekuusa-cnucok orodpaxaercsi B BUae OTALNIbHOTO MOJst, coaep-
XKAlero CrucoK 3HaAYEHUIA.

Konnekiusi-MaccMB npeactTapigeTcs B BUAe OTACHbHON noarabnau-
bl, CBI3aHHOI ¢ OCHOBHOM Tabnuuei yepes BHeWHUI Kiuoyu. Mms noa-
TabnuLbl TO Xe COCTaBHOE; <UMS Klacca> <HUMSl KOUIEKLMU>,

OOBEKTHBIM 3aMPOCaM COOTBETCTBYIOT XpaHUMBIE POUEAYPbE U BUbE
(View). Knwouyesbie cnosa — SQLPROC, SQLVIEW, SQLVIEWNAME.

Mertoasl Knacca MOTyT ObITh OTOOpPaKEHBL B KOME B BUje BbIYUCIsIE-
MBIX TOJIEA WX B BUAE XpaHUMBbIX npoieayp. Moryt ucrnoib3osarbest U
TPUITEPHI, ONpegensieMble B 00bEKTHOM npencraBieHun Ha si3bike CDL
vnu B pamkax CACHE Object Architect.
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BoiaensioT BAOXeHHbIH U BCTpoeHHBIi s13biku SQL. CTpykTypa s13bi-
ka SQL2 (uHTepdeiicHoro u BIOXEHHOro) oToOpaxeHa Bo MHOTHX MC-
TOYHHUKAX.

B cBA3M ¢ 3TUM aKLeHTHpYeM BHUMaHME Ha OTJIMYMSIX A3bika SQL B
CYBJI CACHE (CACHE SQL) ot sa3bika SQL2. Paciunpenue BioxeH-
Horo s3pika SQL2 nMeeT MecTo B CAEAYIOUMX HAMPABAECHUAX:

1) nonosHUTeNbHbIE ONEPATOPHI;

2) oobekr CURSOR;

3) nonsi-CNuckKu;

4) coemuHeHHUs (CCBUTKU, OTHOLLIEHMST 3aBUCUMOCTH).

1. Jonoanumensnsimu onepamopamu A6AA10Mmcsa:

=* — BHeEllIHee coeanHEeHUE;

-> — HesBHOE COeIHHEHUE;

_, # — KOHKareHauusi (MMEH) U UENOYUCIIEHHDbIH OCTAaTOK OT Aelie-
HUST (MOMYJIb);

? — omepaTop NpoOBEPKU MO 1WAGJIOHY;

[ — omeparop BxoxaeHUsI;

& — oneparop U,

! — omneparop UJIH;

] — oneparop cnemoBaHus 3a.

Bo3MOXHO HCMOJIb30BaHUE KaK OAWHAPHBIX, TAK U JABONHBIX KaBbi-
yeK; MPUCTABKU Not repen JOrMYecKHUMHU oneparopamu (not =, not <,
not >).

2. B momonHeHue K TaKuM OOBEKTAM, KaK TaOAMIIBI, BUABL, XPaHHU-
Mbl€ TPOLENYPBI, UHIEKChI, OTPaHHUYEHUSI, T€HEepPaTOPbl, TPUITEPHI, B
pamkax CACHE wucnonb3yor o6bekt SQL2, monyuuBuiMii HasBaHue
CURSOR.

CURSOR — HekoTopbiit HaGop JaHHBIX, (POPMHUPYEMBIii Yallle BCEro
oneparopom select. OH colepXUT HECKOJIBKO 3aMUceil U OTJUYAETCsl OT
XpaHUMBIX MPOLEIYP, KOTOPHIe TOJHKO BBIYMCISIOT HA0Op JAaHHBIX, U
BUIA, BRIYUCIISIEMOro KaXablit pas npu 3anpoce K Hemy. CURSOR Bbi-
YUCIISETCA OMH pa3 U CYLUECTBYET 10 MOMEHTA ero YHUUTOXEeHHs.

Ioxaxem nmpouenypy Co3IaHuUsI Kypcopa, CHabIMB €€ COOTBETCTBYIO-
UMM KOMMEHTAPUSIMM.

/*CoapaHue kypcopa*/

DECLARE PersCur CURSOR
FOR SELECT Familia, DateRogd
FROM Person
WHERE Familia="TleTpos’
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/*ons 06BABNEHHOro Kypcopa BO3MOXHO MCMNOb30BaTh Npef-
noxenus OPEN, FETCH, CLOSE*/

OPEN PersCur

/¥cunTbiBaHWE COQEPXMMOro Nofewn B NoKanbHble NepeMeHHble,
KaK B XpaHMMBbIX npoueaypax */

FETCH PersCur INTO :Familia, :DateRogd

/*cnenyeTt OTMeTUTb, YTO JIOKanbHbIe NepeMeHHble Mornu BbiTh
3agaHbl U Npy onpeneneHun Kkypcopa */

DECLARE PersCur CURSOR
FOR SELECT Familia, DateRogd
INTO :Familia, :DateRogd
FROM Person

WHERE Familia="TleTpos’

/*B 3TOM Cny4ae onepaTop M3BnevYeHusa AaHHbIX MeHsieTes */
FETCH PersCur

/*He ncnosnb3yemsblli Kypcop 3akpblBaeTcs */

CLOSE PersCur

PesynbTaThl 3ampoca MOTYT CUMTBIBATHCSA U B HHAEKCHPOBaHHbBIE Te-
peMeHHbie

FETCH PersCur INTO :a(’Pe3ynbTar 3anpoca 1’)

B JaHHOM CJly4Yae — B TPEXYPOBHEBYIO MEPEMEHHYIO; B OOBEKTHI, HANIPH-
Mep 06vekT ¢ OREF=provider

FETCH PersCur INTO :Familia
Set provider.Familia=Familia.

JlaHHpie MOTYT OBITh BCTaBieHBI B Kypcop (3ampoc OInepaTopoMm
INSERT) U3 nepeMeHHBIX U MHIEKCHPOBAHHBIX NMEPEMEHHbIX (KaK na-
paMeTpoB).

1. ObpaieHue K noJsIM-CIUCKaM paccMaTpuBalIoOCh paHee.

2. CoeanHeHUs] MOTyT ObITh BHEIIHUMH U HESIBHBIMH.

Bo BHewHeM coeMHEHUU (B OTJIMYME OT BHYTPEHHEr0) «COEAMHSIe-
Mble» TI0JIst MEPBOM TaGIULIBl OTPAXKAIOTCA JaXe B TOM Cliydyae, eClu s
M0JIsl BO BTOPO# Tabnuie He HaliieHbl COOTBETCTBYIOIUE CTPOKH.
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Bo BHewrHeM coeaquHeHun CACHE B npemnoxenun WHERE Bmec-
TO CUMBOJIa = NPUMEHSIETCS CUMBON =¥,

HesiBHOe coeauHeHHe ompenesisieTcs He 3arpocoM MONb30BaTeNsl, a
nopaepxkuBaercst BI. B HeSIBHBIX COENUHEHHSAX BBIAEISIOT CChUIKU U
OTHOLLIEHUS! 3aBUCUMOCTH.

B ccbiake none ccbutaolieiicst TabMMLbI COAEPXKUT MEPBUUHBIN KITIOY
ID 3anucu tabnuupl (yKaszaresib), HA KOTOPYIO OHA CChUTAETCS.

SELECT Name, Manufacturer -> Surname
FROM Tovar
WHERE Type="iHCTpYMeHT’,

4YTO COOTBETCTBYET

SELECT Tovar.Name, Manufacturer.Surname
FROM Tovar, Manufacturer

WHERE Type="uHcTpymMeHT"

AND Tovar.Manufacturer=Manufacturer.ID.

OTHOllIEHHE 3aBUCUMOCTM — OTHOWIEHHE 1 : M OT poauTensckoi K
JouepHeil Tabmuue. Kaxnas cTpoka nouyepHeil TaGnuiibl CChIAeTCA Ha
KaKyl0-JIUOO CTPOKY POAMTENBCKON TaONuLb! (BapUaHT BHYTPEHHETO CO-
eNMHEHHUs). DTO Yyalle BCEro OTHOCUTCS K BCTPOEHHBIM 00beKTaM: MyCTh
poauTesbcKas Tabinua uMeet uMst Invoice, nouepHsis — Position, a ccbut-
Ka Ha Hee — Invoice_Position.

Bbigensiior IBa THMA 3aBUCMMOCTEM: OT 104YepHeil Tabauubl K poau-
TENbCKOU U OT POAUTENLCKOM K JOUYEPHENH.

B nepBoM ciydae onepatop

SELECT Invoice->Date
FROM Invoice_Position
WHERE Price > 100000.

AHAJIOTUYECH

SELECT Invoice.Date

FROM Invoice_Position, Invoice

WHERE Price > 100000

AND Invoice_Position.Invoice=Invoice.ID.

Bo BTOpOM Ccllyyae ornieparopy
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SELECT Invoice_Position -> Price
FROM Invoice

WHERE Price > 100000

AND InvoiceNumber=1003274

COOTBETCTBYET

SELECT Invoice_Position_>Price
FROM Invoice, Invoice_Position

WHERE Invoice.lnvoiceNumber=1003274
AND Invoice.ID=Invoice_Position.Invoice.

Bo gcmpoenrom szvike SQL-oneparophl «BCTpanMBalOTCA» B NPOTpaM-
My Ha g93sike CACHE ObjectScript ¢ momMouibio npenpoueccopHon GpyH-
kunn &sql, Hanpumep

&sql(SELECT ID INTO :ID
FROM PERSON

WHERE Familia=:Familia)
Quit ..%O0penId(ID).

B xayectBe SQL-oneparopa MOTYT BBICTYIaTh OMEPaTOpbl OOHOBJIE-
Hus, co3nanug oobekta (CREATE) u onucannbiii panee CURSOR.

SQL-nanubie MoryT uMers cienytoime gopmarnl: Logical (no ymon-
yauuo), ODBC, Display (He oTHOCHMTCA K CBOICTBAM-KOHCTAHTaM M
3HAYECHMSAM MepPEeMEHHbIX).

Bo BcTtpoeHHoM s3bike SQL MOryT MCIMOJIB30BAThCSI U MAaKpPOBBI3O-
Bbl, JUISI KOTOPBIX MPUHATHL 0003HAYeHUs: # — mpenpoueccop, ## unu
& — pacuupeHue nporpaMmuoro xoaa, $$$ — makpossizoB no caenan-
HOMY paHee MaKpooTipeaeeHHUIO.

Hanpuwmep,

#define TABLE Person

#define FIELDS Familia, Telephon
#define VARS :Familia, :Telephon
#define COND Familia %STARTWITH “A”

&sql(SELECT $$$FIELDS
INTO $$$VARS

FROM $$$TABLE
WHERE $$$COND).
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C npyroii CTOpOHbI, MAKPOOTMpeAeIeHUE MOXET MPUMEHATLCA IS
nobapnenus &sql:

#define GETNEXT &sqgl(FETCH xcur INTO :a)
FOR $$$GETNEXT Quit :SQLCODE=100 Do abc,
4YTO 3KBUBAJIEHTHO

FOR &sql(FETCH xcur INTO :a)
Quit :SQLCODE=100 Do abc.

3nece SQLCODE — nepemeHHast, xapakTepu3ylowasi BbllTOJHEHHE
&sql: 0 — ycnewrHo 3aBepiuero; 100 — ycmeuiHo 3aBepieHO, HO He
HaIEHO [UIst 3aJAHHbIX YCIOBUI HU OZHOM 3aMKUCU; MEHEE HYJIS — UMe-
eTcst olmnbKa.

B 3akiioueHue OTMETUM, YTO HauboJiee ynoOHO OCYLUECTBISITh
SQL-gocTyn U3 BHEUIHUX CHCTEM, YTO MO3BOJISIET MCIOJIb30BaTh TAKUE
PeNSIUMOHHBIE OGBEKTHI, KAK OTYETHl. DTOT BHEIIHWH pPeNsiLUuOHHBIIA
noctyn obecneunBaercs ceppepom CACHE SQL u unrepdeiicom ODBC.

7.6. NEPCNEKTUBbI PA3BUTUSA O0BA

ITo cpaBHeHuo ¢ pensiunoHHbiMU B OOBJI o6nanaloT cienyroum-
MU TIPEUMYILIECTBAMM.

1. JIyyiune BoO3MOXHOCTH MOAETMPOBAHUS CUCTEM U3 BJ0KOB, 06a-
HAIOLNX MPOUBOJIBHBIMU CBSI3SIMH.

2. Jlerkast paclUMpsieMOCThb CTPYKTYPBI 332 CUET CO3IaHUsT HOBBIX TH-
NOB AaHHBIX (CBOWCTB), HACNENOBAHUS, YCTAHOBJIEHHMS] HOBBIX CBSI3€il U
KOpPPEKTUPOBKH METOOOB.

3. BO3MOXHOCTH UCIONb30BaHUSI PEKYPCUBHBIX METOOB NPU HABU-
rauMOHHOM METOo/e AOCTYNa K OOJIbIUMM 00beMaM JAaHHbIX.

4. TloBbllieHKE Mpou3BoauTeNbHOCTH B 10—30 pas.

5. Bonee wmpokas cepa npuMeHeHUs (HanpuMep, UCTONb30BaHHUE
B MYJIBTHUMEAUHHBIX CUCTEMaXx).

ITpeumymwectsa OOB]I [3] npuBeayT, BUAMMO, K OY€Hb LLIUPOKOMY
ux pacnpocrpaHeHunio. OIHAKO Mpexae ciaeayeT pelinTh psig 3axaq 1o
ycrpaHeHH0 HegoctatkoB OOB/I: co3ngars rubkyio ctpykrypy bJI; moct-
POMTB YETKHMIA SA3BIK MPOrpaMMHUPOBaHUsI; OTPaboTaTh CUHTAKCUC pa36o-
pa 3anpocoB, B TOM YMCJIe — BJIOXXEHHBIX; ONMpPeAETUTb HECKOIbKO METO~
JIOB JIOCTYMNa K JIAHHBIM; 0TpaboTaTh BOMPOCHI OTHOBPEMEHHOr0 A0CTYIa
(paspeiueHHe KOH(MJIIMKTOB IIPM MHOXECTBEHHOM HAac/ie[iMu); Orpee-
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JIUTh CJOXHBIN TMepeGop NaHHBIX; OTPaboTaTh 3alUTY M BOCCTAHOBNE-
HHeE JAHHBIX; YTOUHUTb CEMAHTUKY (IEICTBMSI) ONepaTopoB NPU JMHa-

MHYECKHUX U3IMEHEHMUSAX; BCTPOUTb M3IMECHEHUE anMGYTOB JOYECpHUX
00BEKTOB.

OaHako W nocjie ycTpaHeHMS Ha3BaHHbIX HEJAOCTATKOB MEPEXo] K
OOB]/l 6ymer HOCHUTb, BUAMMO, BBOJIIOLMOHHEIA XapakTep, MOCKONbKY
cpa3y OTKA3aTbCsl OT 3HAYUTENIbHOTO KOJMYECTBA ACUCTBYIOLIUX PENALIU-
oHHbix BJI 6ynet Henb3si. Takoii 6Ge36osne3HeHHBIN Mepexon OyAer BO3MO-
XeH, ecnu nepoHadyaibHO B OOCYDB/I Gynet npucyTcTBOBaTh He TONbKO
00BeKTHas, HO U pensiLiMoHHas coctabiisiolias. bonee toro, B OOCYE]]
cieflyeT BBECTU M MHOTOMEPHYIO MOIEND /IS (POPMUPOBAHUSL XPAHUJIUILL
JIAHHBIX, MapaurMa KOTOPLIX XOpoLIo cornacyercs ¢ napagurmoit OOBJI.
HUmenHo Takoii moaxon ucrnons3osaH B OOCYBJ CACHE [38, 40].

KoHTponbHblie BONPOCHI

1. MNepeyucnure HenocTaTku pensuuoHHbIx BJ1.
2. Y10 Takoe 06BEKTHO-OPHEHTHPOBAHHOE NPOEKTUPOBaHUE? OOBbEKTHO-OPUEHTHPO-
BaHHOE NpOorpaMmuposaHue?
. Yto Takoe uHKancyasuusa? Hacaenosanue? nonumopcdusm?
. Yro Takoe cBOiicTBO, MeTOA, COObITHE?
. KakoBbl Tenaenuuu passurus OOB/1?
. HazoBurte octoBhbie Tunbl (Mapku) OOBJI.
. YeMm obbekTHO-OpueHTUpoBaHHas b/l otinuaercst ot 00beKTHO-pesuuonHoi 51?7
. [lepeuncaure npobaemst, KOTOpPbie ewe creayer peuruts 8 OOB/.
. Hazosute pasHOBMAHOCTH MHOrOMEpPHOIl MOAENU JAHHbLIX.
10. Yrto Takoe «MHOroMmepHbiit Ky6»? Jloctourctsa u Hepoctatku MOLAP.
11. O6bsacuure cytb ROLAP. B yeM oT/iMuUe CXeM «3BE3AA» M «CHEXMHKA»?
12. Ykaxure cpeaHue pamepsl XpaHUAULIA JAHHBIX.
13. Yr0 Takoe «KHOCK (Mara3uH, BUTPUHA) AAHHBIX»?
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[naBa 8

OOBbeKkTHO-penauuoHHasa 6a3za AaHHbIX

Mepexon K 06LEKTHO-OPUEHTUPOBAHHLIM MOENAM [AHHLIX CBA3aH C
NPOoUECCOM «Mepekadku» B HAX OrPOMHLIX 06BEMOB UHdOPMaUMK, KOTopas
B HACTOALLEE BPEMS XPAHUTCA MPEUMYLLECTBEHHO B PEensiUMOHHbIX Hazax
AaHHbIX. YT06bI YNpOCTUTL 3TOT Npouece, chopMmpoany 06bLEKTHO-pens-
LIMOHHYIO MOfIENTb NAHHBIX, B KOTOPOU BbIAENAIOT ABE PAa3HOBUAHOCTU — rnb-
pUOHLIE U PaCLUMPEHHbIE,

B rubpuaHsix 06bLEeKTHO-PensuMOHHbIX 6a3ax gaHHbix 0BLEKTHO-0pU-
EHTUPOBAHHbLIM NOAX0M, UCMONb3YETCHA B CO3AaHUN UHTepdeiica nonsL3osa-
Tens U anroputMa npunoxexus. B 1o xe spems cucrema tabnuu Gopmu-
pyeTcs B paMkax pensuMOHHON MOOENU OaHHbIX.

B pacilumperHbIx 06bEKTHO-penALMOHHbLIX 6a3ax AaHHbLIX OB LEKTHO-OpUeH-
TUPOBAHHbIA NOAX0N, UCTMONb3YETCH NPEXAe BCEro Npu NoCTPOEHNN CUCTEMBI
Tabnuu. [ina atoro paspaborarHa moaudukaums s3sika SQL2, nony4mnsiian Ha-
3BaHMe 93blKa nporpamMMuposaHua SQL3.

8.1. BUAbl CTPYKTYP

«ITpoMexXyToUHOH» MOAENbIO JAHHBIX MEXAY PEeNSIUUOHHBIMU U
00BEKTHO-OPUEHTUPOBAHHBIMU 6a3aMU NAHHBIX SABJISIETCS 00BEKTHO-pe-
nsumoHHas moaens (OPB).

Ee nosiBneHune BbI3BAHO ABYMSI IPUYUHAMM.

1. CNOXHOCTBIO MOCTPOEHUsI HOBOI MOJENIM JAHHBIX «C JIUCTa». YI00-
Hee 3TO [eNarbh Ha OCHOBE UMEIOLLMXCS MPOBEPEHHbIX pa3paboToK.

2. Yyer npeeMCTBEHHOCTH C LUIMPOKO UCHOJIb3YEMBIMH pPeJISIIMOH-
HBIMH MOJIEJISIMU, KOTOPbIE HEJIb3s1 MTHOBEHHO 3aMEHUTh HA 0OBEKTHO-
opueHTHpoBaHHbie BJI.

Pasnuuaror, Kak oTMeYanoch paHee, Ape pasHoBuaHoctu OPBJ —
TMOPUIHBIE U pacUIMPEHHbIE.

1. B ru6puansix OPBJI [1—3] uHTepdeiic rnonb3oparenst U alrOPUTM
TIPUITOXKEHHUS BBITOTHEHBI C Y4eTOM O0BbEKTHO-OPUEHTUPOBAHHOIO MOJI-
xoma, Torna Kak cooctBeHHo B/l siBisiercs pensuuoHHoi. [Tpumepamu
Moryt cnyxuth CYBI Paradox u InterBase B pamkax MporpaMMHOro
npoaykrta Delphi. B kakoM-To cMbicie rubpuaHoit MoxHo cuuratb CYB]]
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Access TpM UCTIOJIb30BAaHUM S13bIKa NporpaMMupoBaHus Visual Basic for
Application (VBA).

2. B pacmupennnsx (mocrpensunonnbix) OPBJl npennonaraercs oobex-
THO-OPUEHTHPOBAHHOE MOCTPOEHUE COOCTBEHHO 0a3bl JAAHHBIX MyTeM
MCMONB30BAHUSI U3BECTHBIX U BBEICHUS HOBBIX TUIMOB JAHHBIX, CBS3aH-
HBIX MeXIy co6oil. BTa CBA3b Yallle BCEr0 OCYLUECTBIISIETCS CO3MaHUEM
METOMOB C IMOMOILLBIO TPUITEPOB M XpaHUMBIX Npoleayp. B paciumpeH-
HOil 00beKTHO-peNSILMOHHOM Moaenu |1—3] nonyckaercst, B oTauuue ot
PEeNSLUMOHHOI MOJENM JaHHBIX, HEaTOMAPHOCTh JaHHBIX B moje. B Ta-
KUX MOJISIX MOXET pacmojiarathCst npyras tabnuua uiau maccus. K rmo-
no6HbIM CYB]I otHocsites Informix Universal Server, Oracle 8, UniSQL.
B takux CYB/I wmpoko ucnoib3yercs A3k SQL3.

3aMmerum, urto ToctpensgiunoHHbiMU [1] HasbiBaloT B, B xoTOpBIX
YaCTUYHO TPOBeAeHa NeHOPMATU3ALUs JAHHBIX, [IPH 3TOM JOMYCKaeTCs
HETOMAapHOCTD 3aIMUCeN.

PaccMoTpum 6onee nmoapobHO 06e pasHOBUAHOCTH.

8.2. TMBPUOHLIE OPBA

Bta pasHosugHocTh OPBJI paccMoTpeHa Ha npuUMepe NMPOrpaMMHO-
ro nponxykra Delphi.

TMpunoxenune Delphi nsHayanbHo npegHa3HAYaNoCh I ABTOMAaTH3a-
LMK MPOrpaMMHUpOBaHist (00 bEKTHO-OPUEHTUPOBAHHOTO MpPOrpaMMHUpPO-
BaHUsT), MOCKOJIbKY TO3BOJISLIO PE3KO MOMAHATh MPOU3BOIAUTEILHOCTD TPY-
Jia POrpaMMUCTOB 33 CYET MCITOJIb30BAHUSI TOTOBBIX «KyOUKOB-TIPOrpaMm».
TpeGoBanoch AULIL JODKHBIM 00pa3oM COEAWHUTDL 3TU «KYOUKH».

B manpHeiiuieM BbISCHUIOCH, YTO MpUMeHEeHHBIt B Delphi oObexT-
HO-OPUEHTHPOBAHHBIN ITOAXOM MOXET ObITh UCITONIb30BAH MPH TIPOESKTH-
poBaHuHu 6a3 gaHHbIX. B pamkax Delphi npuMeHeHUe 0O6BEKTHO-OpUEH-
THUPOBAHHOIO MPOEKTUPOBaHUS (CM. puc. 7.2) U MPOrpaMMUPOBAHHSI HE
BbI3bIBAET 3aTPYAHEHMI1 B HHTepdeiice nosib30Barelis U ATOPUTME TIPU-
noxeHust. ITokaxem 3T0.

Tipu pa6ote Delphi Ha sKpaHe MOHUTOPA MOSABASETCS «KAPTHUHKA»
(puc. 8.1). KoMnoHEeHThI-KJIACCHI pa3feNeHbl Ha IPYIIbl, ONpeae/sieMbIe
COOTBETCTBYIOUWIMMHU 3aKJaIKaMHu (CTpaHULIAMU).

®opma Delphii, cama sIBAISICh 00BEKTOM, CIIYKUT «KOJUIEKTOPOM»
st 06bekToB. Kak TONMbKO KOMITOHEHT moMellaercs B GopMy (M mojy-
YyaeT MopsAKOBbIN HOMep), OH CTAHOBUTCST OOBEKTOM.

3ameTuM, uto KomroHeHTH TPanel, TBevel Takxke aBASIIOTCS KOH-
teiiHepaMu (B ¢opMme), UCTIONIb3yeMbIMU U1 GOPMATUPOBAHUS, JU3ail-
Ha (pasneneHUs1 06BbEKTOB U UX BbipaBHMBaHMA). JIpyrUMU «MUHHKOH-
TeliHepaMu» cayxaT komnoHeHTH DataModule u TQuickRep (orueT).
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Tonosuoe MeHio Delphi

ITaHens HHCTPYMEHTOB II/IKOHKH KOMIIOHEHTOB r_rjj_

3axmanku 1 KOMIIOHEHTOB
f CgoiicTBa CoGbITHs I T

NUmst 3HayeHue

lgopMa Delphi |

Puc. 8.1. Okpau ans paborst ¢ npunoxernnem Delphi

Jna akTUBHOro o6nekra B opmMe TNMpPU MOCTPOSHUU MpPOrpamMm B
«MHcnekTope 06BEKTOB» MOTYT MCIOJIb30BAThCSl CBOMCTBA (CTpaHMUA
«CBOMCTBA») M COOBITHA (3aKaIKa «COOBITHSI»), 0OBIYHO 3alycKaiole
MPOrpaMMbI-MeTOIbI.

Bce KOMIMOHEHTHI pa3gefieHbl Ha CNEAYIOUIME OCHOBHBIE TPYIINbL:
Standard, Additional, Dialogs, Win32, System, VCL, Internet, DataAccess,
DataControl, QReport, Decision Cube, ActiveX. B npouecce aBroMaTH-
3UPOBAHHOTO NMPOTPAMMUPOBAHUS Yallle BCErO UCMOJIb3YIOT MepBbIE Ye-
ThIPe CTPAHHULIBL.

C mo3suumit coocTBeHHO 6a3 3HaHWil U 6a3 HaHHBIX clieayeT 00paTUTh
ocoboe BHMMaHMe Ha crpaHuLbl DataAccess u DataControl. K uuM npu-
mpikaloT crpaHulisl QReport, Decision Cube.

Cocras KOMITOHEHTOB HEKOTOPhIX 3aknamok DataAccess u DataControl
nokasan Ha puc 8.2. Ha puc. 8.3 u 8.4 noka3zaHbl cBOHCTBA U COOBITUS
koMmnoHeHTa TTable.

PaccmoTpuMm orucaHue mporpaMMHbIx BosMoxHoctel Delphi.

TTpunoxenue Delphi moxeT paGorath ¢ Tpemsi pensitoHHbeiMu CYB/:
dBase, Paradox — B nokanbHoM pexume (puc. 8.3); InterBase, koropstit
UHCTAUTHPYETCS OTHE/NbHO, — B PeXUME KIIMEHT—CEPBED.

3ametuM, uro CYB]I InterBase BO3MOXHO MCMOJNIL30BaTh B [IBYX Ba-
PHAHTaX: 10KdAbHOM (CEPBEP Y KIIMEHT Ha OJHOM KOMIIBIOTEDPE, UCIOb-
3yerca O6BIYHO B MPOLIECCe OTIAAKU) U ydasenom (CEPBEP U KIIMEHT Ha
pa3sHbIX KOMITbIOTEPAX).
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Standard Additional | DataAccess DataControl Dialog
MainMenu | BitMapButton | DataSource DBGrid OpenDialog
PopupMenu SpeedButton Table DBNavigator SaveDialog
Label TabSet Query DBText FontDialog
EditBox MaskEdit | StoredProc DBEdit ColorDialog
Memo OutLine DataBase DBCheckBox PrintDialog
Button Shape | BatchMove | DBRadioGroup FindDialog
CheckBox Bevel Session | DBComboBox | ReplaceDialog
RadioButton ScroliBox | UpdateSQL DBRichEdit
ListBox DBListBox
ComboBox
ScroliBar
GroupBox
RadioGrupp
Panel

Puc. 8.2. Coctas HeKOTOpBIX CTpaHUL KoMnoHeHTa Delphi

HeszaBucumo or ucnonpsyemoit CYB]I uHtepdeiic nonb3oBatens u
AJITOPUTM TIPUIOKEHUS CTPOUTCS C UCTIONb30BaHUEM OOBEKTHO-OPUEH-
THUpOBaHHOTrO moaxona. IloaTBepANM KpaTKo 3TO YTBEPXKIEHUE.

A. Peyp mepBoHauaJbHO MOMIET O peanu3aluu cobcTBeHHO 0a3bl
JAHHBIX.

Al. TlepBoHauanbHo 3amaercsa ums BII. C moMoLIbO 3TOr0 UMEHH
ocyuiecTBasercd cchiika Ha BJl. OgHako rpu 3ToM TpebyeTcs yKasbi-
BaTh NOPOI ANMHHBIN NyTh (agpec) 1ocTyna, YTo HEYAOOGHO NMPU MHO-
rokpatHoM obpauteHuu K bJI. B cuiy 3TOrO yYaiie UCNONb3YETCs aau-
ac (cunonum) BIl — ums, 3aMeHsaIOLIee IMHHbINA NyTh. [locTpoeHue
anuaca segercda ¢ nomoupio Delphi-yrunut BDE Administrator u SQL
Explorer.

A2. Cosganue tabnuu BII mnst CYBJl Paradox (nokanbHBIi pexum)
u InterBase (pexXXuM «KJIiMeHT—CEPBEpP»), PaBHO Kak U 3amnojiHeHue B/l
JAHHBIMU, crieudHUUHO Ui Kaxaoro cimydasi. HerpyaHo BUOeTb, 4To
MpHU CO3TaHUM COOGCTBEHHO 0a3bl JAHHBIX He UCIOJb3yeTcsi OObEKTHO-
OPUEHTUPOBAHHBII MOIXO.

Bb. Unrepdeiic. Insa noctpoeHus uHTepdeiica HeT 4yeTknux (hpopMaib-
HbIX npaBmil. OQHAKO HEKOTOPbie PEKOMEHIALIMH MOIYT ObITh chopmMy-
JIUPOBAHBI. '

Hnrepdeiic cocTapisieTcss ¢ y4€TOM MOXKeJIaHUi nonb3oBatens. Bun
uHTepdeiica 3aBUCUT OT HHCTpYMeHTapus, npenoctasisieMoro CYBJI wim
MPOrpaMMHBIM APUIOXEHUEM.

B kayecTBe MHCTPYMEHTOB IUISI MHTepdelica MOryr ObiTh CHCTeMa
dopm (Form), cucTeMa KHOMOK, CUCTEMA JIEMEHTOB yIIpaB/ieHUs (CIH-
COK, MOJIE CO CITMCKOM M T. [.).

196



Puc. 8.3. Croiictea komnoHeHnTa Table

JIns Delphi ucxogHsiM HHCTPYMEHTOM Yallle sIBisieTcs cucreMa (opwm,
BhI3bIBAEMAs U3 FOJIOBHONO MEHIO WM C MMOMOUIBIO CHCTEMbI 2NIEMEHTOB
YIIpaBAEHUST U MEHIO B TIIaBHOM dopMme.

B1. ®opmet Delphi.
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Puc. 8.4. CobbiTust koMnoxeHTa Table

B1.1. ®opMbl Delphi yacto HaspiBaroT OKHaMu. OKHO Ha3bIBAIOT
Modanvibiv (M), eciu IOCTYN K NPebIAYyLIEMY OTKPBITOMY OKHY BO3MO-
JKE€H TOJILKO Tociie 3akpbiTiss M-okHa. B npoTMBHOM ciiyyae OKHO Ha-
3bIBAIOT HEMOOANbHbIM.
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ITycts umerorcst ase popmbl — Forml n Form2, npu 3tom Form2
BbI3bIBaeTcd U3 Forml.

B cnyuae HemopmanbHoro oxva mist popmel Forml nuwercss npo-
rpaMMHBIH MOAY/b unitl

procedure TForm1.Button1Click(Senser: Tobject);
begin :

Form2.Show;

end;

YT0oGbl MOXHO O6BUTO paboTaTh CO BTOpLIM OKHOM (popMoii), B ripo-
rpaMMe unitl (pa3gen implementation) mo6GaBnsieTcsi CChIIKA Ha MPO-
rpamMMHbIil Moaynb unit2 (dpopmbl Form?2)

implementation
uses unit2;

Teneps U3 unitl MOXHO 3aMyckaTb HEMOANbHOE OKHO Form2.

Yrobb caenats Form2 MomanbHBIM OKHOM, CJieflyeT YCTaHOBUTL €€
cBoiictBo BorderStyle=bsDialog. Ilpu 3TOM Hag0 BHECTH U3MEHEHMS B
unitl: Bmecto Forml.Show Hanucare Form2.ShowModal.

B1.2. BMecTo «py4HOro» CO3gaHHS MHOTOOKOHHOTro MHTepdeiica
BO3MOXHO HCMONB30BaTh LIAGJIOHBI, B KOTOPHIX BbIAEJSIOTCS ABa Ba-
pHaHTa:

e MHOTOOKYMEeHTHbII uHTepdeiic (Multiple Document Interface —
MDI);

e oHOMOKyMeHTHBIH HHTepdeiic (Simple Document Interface — SDI).

TTpu mucnones3zopanun MDI noyepHue okHa He NMpeBBIILAIOT MO pa3-
MepaM pOAMUTENBCKOE OKHO M MOTyT pacronaratbesi Mo3aukoi (Title)
unu Kackagom (Cascade). B poaurTenbCkoM OKHE CONEPXKUTCS TJIAaBHOE
MeHIo nipunoxeHus. MDI opranusyetcst Tak xe, KaKk MOJAJIbHOE OKHO,
npu 3toM cBoiicTBo FormStyle=fsMDIForm mist poaurenbcKoro oKHa u
FormStyle=fsMDIChild — pnst nouepuux oxkod. IIpu cosmanun MDI
BO3MOXHO HCMOJb30BaHKE 1Ia6noHa win nocrpoeHue MDI ¢ «Hyns».

B nocnennem cnyyae Boi6upaercsa File/New ronosHoro meHio Delphi
u B nuanorosoM okHe New Items Ha cTpaHuue New BBIIENSIOT 3HAYOK
Application, BBOASI MO OYepeay POOUTENBCKOE U JOYEPHUE OKHA.

SDI moxer comepXaTh TaKKe HECKOJIBKO OKOH, NPU 3TOM JIOYEepHUE
OKHA HE OrpaHMYEHbl pa3sMepaMH POJMUTENBCKOTO OKHA, Ha3bIBa&MOIO
MHOT/A TJIaBHBIM.

B nporpaMMHBIi MOIYJb UNit TTABHOTO OKHA BKJIIOYAIOTCS CCBUIKH
Ha BCE JOYEPHUE unit-MOAYyJIN:
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implementation
uses SDIWdw;

B unit-nporpamMMax qo4epHMX OKOH JODKHbBI ObITh CCBIIKM Ha unit-
nporpaMMy [IaBHOTO OKHa:

imlementation
uses SDIMain;

Ilepen cBopauMBaHMEM FIaBHOTO OKHA MEPBOHAYAJILHO CBOpayMBa-
I0TCS 10YepHHUE OKHa.

Jlyuiue ucnonp3oBars wadnonsl SDI (MDI). IIns storo o6paiuaior-
ca K rogoBHoMy MeHIo Delphi (File/New), BXxogaT B AHaNOroBoe OKHO
New Items M Ha BKIagke (cTpaHuue) Projects BRIOHpPAIOT HEOOXOAUMbIit
wabnoH: SDI (ogHa dopMa U ogMH nporpaMMHbIil Moayib) uau MDI
(aBe GopMbl ¥ TPU MOIYNS).

b2. [TocnemoBarenbHOCTh OmMepanmii PaboTel MONB30BATENSI MOXET
ObITh 331aHA C MOMOLIBIO MEHIO MJIU CUCTEMbI KHOMOK.

b2.1. ®opMHpoBaHHE MEHIO JAOCTATOYHO MPOCTO U TMOTOMY IOX-
pobHO 3Oechk He paccMarpuBaeTcsl. YTOPSHOUEHHE 3MEMEHTOB MEHIO
(bakTuyecku — 0OBEKTOB), HAMMCAHHE NMPOrpaMM JJisi HUX HE OTJIH-
YaloTCA OT «MPUBA3BIBAHUSI» MPOTrPaMM K TaKMM JIEMEHTAM YrpaBjie-
HUsA, KaK KHOMKa, TMoJjie CO CIMUCKOM M T. . 3aMeTHM AHIlb, YTO €CTh
IBe pa3HOBUAHOCTH MeHI0 — m1aBHoe (TMainMenu crpanuumbt Standard)
u scrbiBaouiee MeHio (TPopuMenu), Boi3biBaeMO€e HaXXKaTHEM MPaBOit
KHOMKH MbIIIIN.

b2.2. [Ipyroii BO3MOXHOCTBIO 3afaHUs MOCAe0BATEIBHOCTH Omepa-
UMit paboThl MOJIL30BATE)IA SABJAETCA MCIONb30BAHUE CUCTEMBI KHOIOK
(TButton, TBitBtn). B Delphi 00blyHO MCNONB3YyIOT MEHIO, a KHONKM
yallie UrpaloT BCIIOMOTATENbHYIO POJib M MCTIOJNB3YIOTCS, HaIpuMep, Ui
3aKpbITHSA (OpPM, U3MEHEHUS JOCTYNA K DJIEMEHTAM MEHIO.

CaoiicTBaMU MEHIO, paBHO KaK H CHCTEMbl KHONOK, HauboJee 4acTo
ucronb3yeMbiMu, aBisiiorcsa Enabled u Visible.

b3. Tubxocts MeHIO 06GecreYmBaeTCsl UCTIONIb30BAHUEM 3JIEMEHTOB
ynpaBJieHHS.

b3.1. YHuBepcanbHbie 3IEMEHTHI YIIpaBieHUs! pa3MelleHbl Ha CTpa-
Huuax Standard, Additional, Dialog naguTpst KomMnoHeHT. K takum 3ne-
MeHTaM otHocgTtcs TLabel, TEdit, TMemo, TComboBox. TButton,
TBitBtn.

Cneuuduyno ucrnonnszosanue TLabel. Cpoiictso Caption mpumens-
10T IJISL 3a[jaHus1 3aroNnoBKoB Tabauu BJI, Ha3BaHMIT K TAKUM KOMITOHEH -
taM, Kak TEdit, TMemo.
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B cBow ouepenpb cpoiictBa Editl.Text 1 Memol.Line npumensior
A 3aaHUS1 TApaMeTPOB (0OHO- ¥ MHOTOCTPOYHLIX), HAMPHUMeEp, B 3an-
pocax. Hox(anyv”l Haule BCEro MepeYMUCIICHHBIC 3JIEMCHTBI YMpaBJCHUKA
ncrons3yloT cpoiictBa Enabled, Visible.

B3.2. Cneuuanu3MpoBaHHbIMH 31€MEHTAMU YIIPAB/IIeHUs, CBI3aH-
HbIMHU HEMOCPEACTBEHHO C BH, ABNIAKIOTCA KOMINOHEHTBI CTpaHUILbI
DataControl. K uum cnegyer otHectu mpexae Bcero DBGrid, DBEEdit,
DBNavigator, DBMemo.

Kommnonenrst DBEdit nosponsior co3gars dopmy Ga3bl gJaHHBIX B
cronbetl. Takue dhopMbl yacTo npuMeHstoTes npu padore B CYBJI Access
g 3anonHeHus BII.

B4. Coobiuerne. Ero MoXHO cliefiaTh OObIYHBIM, UCIIONBL3YSI, HATPUMED,

MessageDlg(Query1[’Name’], mtinformation, fmbOk], 0};

OpfHaKo NMpeAnouTUTe/IbHEE MPUMEHHTD CXEMY UCKTIOUHTENbHOI CH-
TYaluH try ... except

begin

try

Query1[’Plan’}< Query1[‘Fakt’]
except

ShowMessage( "Uucno BakaHCHI MeHblIe YUCIIA pUHKMaeMbix. U3-
MEHUTE MpaBuiaa WIK JOJXKHOCTHU NMPUHHUMAEMBIX *);

Exit;
end;

TTporpamma cpaboTaer, €C/iM eCTh UCKITIOUUTENIbHAsE CUTYaLIUSL.

Untepdeiic nonvzoBarens o6pa3yeTcsi ¥ KOHEUHBIM 00BEKTOM ONMU-
ChbIBAEMBIX JIaJiee «Lenovek» noctyna, OCBETUM UX B aJITOPUTME TMPUIIO-
xeuust (AIT), mockoNbKy ocTalbHble OOBEKTHI «UEMOYEK» YYaCTBYIOT
umeHHO B All.

B. Anroputv npuioxenns. I[TporpaMMbl MPUIOXEHUX MOryT OBITH
HarMCcaHbl Ha OJHOM MJIM COYETAHMHU TpeX A3bIKOB: HHTepdeicHbit SQL,
BroxeHHblit SQL, Object Pascal (OP) .

B.1. Bo3MOXHB TPH «LIEMOYKH» goctymna (puc. 8.5):

TTable — TDataSource — TDBGrid (yawe ucnonssyercs B CYBJ1
Paradox);

TQuery — TDataSource — TDBGrid (4aute npumensiorces wisi CYBJ]
InterBase);
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TDBGrid TDBErit TDBImage

Puc. 8.5. O6bekTHO-OpUeHTHPOBaHHBII HHTEpdeiic nonb3oBaTens
(npunoxeuue Delphi):

BDE — Borland Database Engine (sapo Delphi)

TStoredProc — TDataSource — TDBGrid (McoIB3yI0T TOJBKO JJIsI
CYB/ InterBase).

Bynem ux najee Ha3biBaTh «lierodykamu» Table, Query u StoredProc
COOTBETCTBEHHO. .

B s1tHx «uenoykax» komnoHeHT TDBGrid saBnsiercst BU3yanbHbIM, a
ocTajbHble — HeBU3yanbHbl. KomroHeHTs! TTable, TQuery, TStoredProc
obecneunsaoT HenocpeacTBeHHbIN noctyn K Bl (o anuacy), Toraa Kax
KoMmnoHeHTa TDataSource urpaeT poib «pasMHOXHTENSN»: K HEMY MOIYT
MOJK/IOUAThCA BU3yaNbHBle KOMMOHeHTH TDBNavigator, TDBText,
TDBEdit, TDBMemo, TDBListBox, TDBComboBox u apyrue. Dru
NOJK/IIOYAaEMbIE KOMIIOHEHTHI (€ciu «cripsitaTh» KoMnoHeHT TDBGrid ¢
nomMouelo cpoiictsa Visible unu, nyyiue, Enabled) MoryT o6pa3oBniBath
«a”ayor» Gopm Access (mns 3anonneHus bJl1). ITousarue «popma» B cMbIc-
ne Access B Delphi oTcyTcTByer.

CBsI3M B «LI€MOYKaX» YCTAHABIHMBAIOTCS B CTATUYECKOM pexuMe (ImocT-
pOeHUs A0CTyna), N1MO0 B TUHAMMUYESCKOM MPH BBHIMOAHEHUY MPOrpaMMbl.
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«lenouka» StoredProc cneuncpuyHa U UCNIONB3YETCHS TONBKO B pe-
KUME KIIMEHT—CcepBep, Aa U TO PENKO.

B.2. Hapsay ¢ nepedncaeHHbIMU «LEMOYKaMi» MOIYT UCTIONB30BAThCS
U «YKOPOYEHHBIE 1LIEMOYKU», COCTABJICHHBIE U3 HEBU3YalIbHbIX OObEKTOB,
KOHTEHHEPOM JUTS1 KOTOPbIX CIYyXUT Moayns (00bekToB) DataModule.

Takoit KoHTeitHep opraHu3syercs vepe3 MeHio Delphi (File/
NewDataModule). Cssi3b Mexxay komnoHeHTamu TTable — TDataSource
U TQuery — TDataSource ycTaHaBJIMBAeTCs TaK e, KaK 9TO JAeNaeTcs B
¢opme npu HCNONb30BAaHMM €€ B KAaYeCTBe KOHTelHepa AN pacCMOT-
PEHHbBIX paHee «lenoYeK».

DataModule coxpansieTcst nox KakKMM-Iu60 HMEHEM, U JUISI HEro co-
3[aeTcsl MPOrpaMMHBIIA MOAYJTb Unit, UMSI KOTOPOTO AOOABNISIETCS B TEK-
CThI MPOrPaMMHBIX Moayneit apyrux ¢opm npunoxenus (File/Use Unit).
ITpu ccbiikax Ha TaKoi MoAyJib (OOBEKTOB) CAEAYET CHAYAIA yKa3aTh €ro
ums, Hanpumep DataModulel.DataSourcel.

Ilo cux mop peyb iwia 0 JOCTyNMe K JaHHbIM 0€3 UX WU3MEHEHMS.
OnHako npu pabote ¢ bIl UMerOT MecTo onepauuy oOHOBJIEHUS (BCTa-
BUTh, UBMEHUTDH, YHUUTOXUTH). OHU MOTYT BbIMONHSITHCSI BPYUHYIO MU
ABTOMATHYECKHU (MPU BHIMOJTHEHUH TTPOrPAMM).

B nepBoM ciiyyae 310 uMeeT MecTo nipu co3naHuu B]I (3anonHeHUn
bl nannbpiMn). OOHOBJIEHNE MOXET OCYLUECTBAATHCSI HEMOCPEICTBEHHO
B TaOMULIAX MSTU Yepe3 cBocobpasHbie GOPMbl, COCTABJIEHHbIE N3 KOMMO-
HeHT TDBEdit. Takue 06HOBAEHUS He BbI3bIBAIOT 3aTPYAHEHHIA.

B3. Braoxennstit SQL ucnonbayercs ToNbKO B peXMME KIWEHT—
cepBep.

B4. NUnrepdeiicuniit SQL ucnonb3yeTcd B NOKANTBHOM PEeXHUME U
pexume KIIMeHT—CepBep.

3ameTuM, uTo MHTepdeicHbiit A3blKk SQL mocratouHo rubok mnpu
pa6ote ¢ BII, ofHaKo B HEM HET NMOHSITHS LMKIIOB U nepexonoB. Kpome
Toro, B cBoiicree SQL koMmnoHeHTh TQuery (Wi cBOMCTBE M0G0 KOM-
NoHeHTHI, HanpuMep Memo.Text, U3 KoTopoii 3auMctyetcst SQL-orne-
paTop) MOXeT ObITh 3aMUCaH U 3aNYUIEH MoabKo 00uH onepamop, rocnie
BBITIOJIHEHUSI KOTOPOTO €ro Cjlenyer YAATUTh U BBECTH HOBBIA. Takum
obpa3oM, Ui BBIMOJHEHUS HECKOJIbKUX OMepaTropoB HUX cienyeT BBO-
IUTH MO OJHOMY, Msl yero TpedyeTcs HEMPOCTOe MPOrpaMMHOE pelLue-
HUe, UM «BCTpamBaTh» B oneparopbl Object Pascal.

B cuny ckasanHoro cepa aeiictBusi unrepdeiicHoro assika SQL
orpanuyeHa. Ero oneparopbi B UUCTOM BUJE 4Yaille BCEFO UCITONb3YIOT B
eIMHUYHBIX 3aMpocax KaK B JIOKAJILHOM peXuMe, TaK U B PEXUME KIIU-
eHT—cepBep.

B sokansHOM pexume yaiie ucronbsyor a3bik Object Pascal, co-
CTABNAIIMMM OfepaTopaMu KOToporo MoryT ObiTh SQL-onepatopsi.

203



BS. OcHOBHYIO pONb B JIOKAJBHOM PEXUME UIPaeT sI3blK Mporpam-
muposanus Object Pascal. B pexxume KiMeHT—cepBep OH, COBMECTHO C
uHTepdeiicHbIM a3bikoM SQL, ncnonb3yeTcss B KIIMEHTCKOM YacTH.

Crenyer otMeTUThb, 4To B Object Pascal cyiecTByIoT ABE Pa3HOBU/I-
HOCTH TIPOrPaMM:

1) «npuBsi3aHHbiE» HEMOCPEIACTBEHHO K COOBITHSIM;

2) He CBSI3aHHbIE HAMNPAMYIO ¢ COOBITHEM (OOBIYHO «MPUBSI3aHHbBIE K
dopMe») U BbI3bIBAEMbBIC U3 APYTUX TIPOrpPaMM.

ITocTpoeHue nMepBbIX NPOrpaMM ILIMPOKO OMKMCAHO B JIUTEpPAType, TOrma
KaK O BTOPbIX MPaKTHYeCKH He ymoMuHaercs. [TocnenqHue nmuuryTcs mos-
HOCTBIO BPYUYHYIO.

C nomouibio pensuuMoHHsix BJI u panHoit pasHoBupHoctH OPB/I
MBITANIUCH PELIUTD 3aJa4y CO30AHUS Oa3bi JAHHBIX Jjis XpaHeHUs rpadu-
YEeCKHUX IAHHBIX U JAHHBIX ¢ GONbINUM 06beMoM roeit. [Tpu sToM camu
JaHHble XPaHWIUCH B (aiinax, a B 6a3e JaHHBIX UMEJIUCH JIMIb CChUIKU
Ha 9TH ¢aiinel. OAHAKO TaKON MyTh OKA3AICH HENPOAYKTUBHBIM H3-3a
BO3HHKAIOUIMX MHOTOUMCJIEHHBIX TIPOGaEM.

Takum o6pazom, B rubpuanoit OPBI unrepdeiic monb3obarenst U
AIFOPUTM MPHUIIOXKEHUS MOCTPOEHBI C UCMOIIB30BAHUEM OGBEKTHO-OPH-
€HTHPOBAHHOrO MOAX0Ja, a COBCTBEHHO 0a3a JAHHBIX — PENSLUOHHASL.

8.3. PACLUMPEHHBIE OPBJ

K pacuinpenubiMm OPBJI otHocutcs CYB]I Informix Universal Server
[41, 42]. C noMouubio atoit pasHoBuaHocTH OPB]I peluaior aBe rpymnmnbi
3apay: 1) xpaHenue B B/l maHHbIX GonblIoro oonema; 2) tpaHcdopmatimst
pesiLMOHHOi Mogenu (cobctBeHHO B/l) B 00beKTHO-PENSILIMOHHYIO MO-
HeNb TaHHBIX.

OOGcynuM COCTOSIHUE pelleHHUs 3THX 3aaay.

3anava 1. [IepBoHauanbHo rpaduyeckue 6asbl JAHHBIX CO3JABATUCH
Tak: oTaenbHo ¢opmupoBanuck rpadnyeckue ¢aiinsl, a B cronbduax CYB/T
6bUTH MW CCbUIKKA HA 3TH aiinbpl. DTo TpeGOBaIo OT NPOrpaMMMCTA
3HaHus He ToibKo BI, Ho u cuctemsl ¢aiinos. B cBa3u ¢ 3TUM B cocTaB
CYB/l Obuin nepBOHayalibHO BBEAECHBI «IIPOCThiE OONbLUIME OGBEKTHI»
(puc. 8.6) TEXT u BYTE ¢ o6bemom no 1 I'Gaiir.

Bckope BBISICHWIOCH, YTO M Takasi pa3MepHOCTD I10JIS MMOPO HENO-
CTaTO4Ha, U ObUIM CO3AaHBI MHTEJUIEKTYaIbHbIC GoJbluMe 00beKThI Binary
Large Object (BLOB) u CLOB pa3smepom 10 4 T6aiir. Pabora ¢ Takummu
00BbeKTaMU BO3MOXHA TOJIBKO «IO YACTSAM», [UIsl YETO MPHILIOCh CO3AATh
crielMaNbHble NOMOTHUTEIbHbIE TEXHONOMHM.
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Bosbime 06BeKTHI

i
I I

ITpocteie HureutekTyanbpHble

I ¥ } [ . i
TEXT BYTE BLOB CLOB
(Texcr) (BuHapHLIe) (bunapHbie) (Texcr)

Puc. 8.6. boabluune 06beKThI

3anaua 2. Mpelo pacuivpeHust (CUCTEMBl JAHHBIX) YAOOHO MJUTIOCT-
pupoBare Ha npumepe [41] nporpammbt (cpefa Delphi, asbik Object
Pascal):

unit polimor_;
interface

uses

Windows, Messages, SysUtils, Classes, Graphics, Controls,
Forms, Dialogs,

StdCtrls;

type
TForm1 = class(TForm)
Edit1: TEdit;
Edit2: TEdit;
GroupBox1: TGroupBox;
RadioButton1: TRadioButton;
RadioButton2: TRadioButton;
Label1: TLabel,
Label2: TLabel,
Button1: TButton;
Button2: TButton;
procedure Button1Click(Sender: TObject);
procedure Button2Click(Sender: TObject);
private
{ Private declarations }
public
{Public declarations }
end;
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type
TPerson=class
fname:string; { nmsa }
constructor Create(name:string);
function info:string; virtual,

end;

TStud=class(TPerson)
fgr:integer; { Homep rpynneb! }
constructor Create(name:string;gr: mteger)
function info:string; override;

end;

TProf=class(TPerson)
fdep:string; { Ha3BaHWe xadenpsbl }
constructor Create(name:string;dep:string);
function info:string; override;

end;

const
SZ1L=10; // pa3mep cnucka
var
Form1: TForm1;
List: array[1..SZL] of TPerson; // cnnucok
n:integer; // XxONn-BO Nniofei B crnmcke

implementation

{$R *.DFM}
constructor TPerson.Create(name:string);
begin
fname:=name;
end;

constructor TStud.Create(name:string;gr:integer);
begin
inherited create(name);
fgr:=gr;
end;

constructor TProf.create(name:string; dep:string);
begin
inherited create(name);
fdep:=dep;
end;
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function TPerson.Info:string;
begin
result:=fname;
end;

function TStud.Info:string;
begin
result:=fname+’ rp."+IntToStr(fgr);
end;

function TProf.Info:string;
begin
result:=fname+’ kad.’+fdep;
end;

procedure TForm1.Button1Click(Sender: TObject);
begin
if n<=SZL
then
begin
if Radiobutton1.Checked
then // cospanum ob6bekT TStud
List[n]:=TStud.Create(Edit1.Text,StrTolnt(Edit2.Text))
else
List[n]:=TProf.Create(Edit1.Text,Edit2.Text);
n:=n+1;
end
else ShowMessage('Cnncok 3anonHeH!’);
end;

procedure TForm1.Button2Click(Sender: TObject);
var

i;integer;

st:string;
begin

fori:=1to SZL do

if list[i] <> NIL then st:=st+list[i].info+# 13;
ShowMessage('Crnmcok’+# 13+st);
end;

end.

N3 Hee BuaHo, yto kinacchl «CtyaeHt» (TStud) u «ITpodeccops (TProf)

ABJISIIOTCS TIPOU3BOAHBIMU OT Kiacca «JIuytnocth» (TPerson). B kauecTse
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METOMOB JOCTyNMa K HMM BbicTynaloT ¢yHkuuu TStud.Info.string,
TProf.Info.string u TPerson.Info.string cooTBeTCTBEHHO.

A3sik nmporpammupoBaHus Object Pascal penko ucnonbdyercsi st
$opmupoBaHusg 06BEKTHO-OPUEHTHUPOBAHHONH Moaenu 06a3bl JaHHBIX.
Yawe mst atux Heneit npuMeHsior s3biku C** u SQL.

IMoxaxeM Ha MpuMepax ucrnojb3oBaHue sizbika SQL3 B CYDBJ
Informix Universal Server.

B SQL3 ucnonw3yiorcs Te Xe TUNBI AaHHBIX, 4To U B SQL2. Oanako
SQL3 onepupyet He Tabmnuamu, kak SQL2, a odbekTaMu. B kauectse
TaKUX OOBEKTOB BBICTYIAIOT HOBBIE (AOCTPAKTHBIE) TUIbI JAHHBIX U CH-
crema Tabnui, oOpa3yloUIMX HepapXMIo.

A. AGcrpaxkTHble THABI JaHHBIX (pUC. 8.7). AOCTpaKTHbIE TUIbL JaH-
HbIX, MOJIYYUBLIKE B MoOCjieHee BpeMSI Ha3BaHUE «THUTIBI JaHHbLIX, OMpe-
nensieMble Tofab3oBaTeneM» [2], — THUTIbL, 3afaI01Ue XapaKTepUCTHKH [3],
HO He peaJIu3alMU, HacaeayeMble noaTUIIOM. OHU HEMOCPEACTBEHHO He
TOPOXIAIOT 3K3eMIUISIPOB.

B uepapxuu tunos y4acTtytoT (puc. 8.7) ROW (HeuMeHOBaHHbIE CTPO-
k1), ROW TYPE (umeHoBanHble cTpoku), SET (HeynopsioyeHHbIH Ha-
6op oaHoro tuna 6e3 mosropeHust gaHHbix), MULTISET (To xe, uro u
SET, ¢ BO3MOXHOCTbIO MOBTOpeHUs1 HaHHBIX), LIST (ynopsizoueHHbIi
Ha00p HEYHUKAIbHBIX JAHHBIX OMHOTO THMA, (GAKTUYECKU — ONHOMED-
HbIIt MaccuB). PasHopofHbie CTPYKTYpbl JOGABNSIOT KaX/ABIH pa3 Mo of-
HOM CTpOKe K Mpeiblaylieif CTpOKe, TOra KaK OXHOPOMHbIE CTPYKTYpPbI
MOTYT 106GaBNsATH MO HECKOJIBKY CTPOK K KaXKIOI Mpenblayllei CTpoKe.

Hcnonb3oBaHUe HOBBIX TUMOB PaCCMOTPUM Ha cUcTeMe Tabnul, Mo-
Ka3aHHBIX Ha puc. 8.8. Mepapxusi TpeGyeT MHOXECTBEHHOTO HAC/eI0Ba-
Hust. [TockonbKy oHo He peanu3oBaHo B paMkax CYB/I Informix Universal
Server, orpaHMYUMCSl PACCMOTPEHMEM YacTH HepapXuu, oOBeAeHHON Ha
puc. 8.8 MyHKTHPOM.

Peyb J0JIKHA MOMTH O TOCTPOCHUM THUMOB JAHHBIX, UX 3aMOJHEHHN
1 oO0HoBeHMH. [TepBOHAYaNIbBHO MOKAXEM MCTIONIb30BAHME TUMA JaHHbIX
ROW mnst anemeHToB uepapxuu «ekanar», «I'pynna», «CryneHrs, «Ka-

Structure (Crpykrypa)
i
[ ]

l Pasroponas | | OnHoposHas
[ [ T : 1
ROW TYPE
(HENMEHO- WMEHO- (Mﬂgxl(i‘;l(;ma) M MIS”JI'-I{T%IET
CpOKH c?f){é% MHOXeCTBa) (crMcoK)

Puc. 8.7. HoBbie abcTpakTHbIE THNBI AAHHbIX
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JlexaHar
1

|
|
;
|
: I'pynmna Kadenpa
|
|
|
|
I
I
|

CryzneHT | l l'IpezLMeTI I upeHOHOBaTCijJ

r HNzyyenue I

VcneBaeMocTh /

Puc. 8.8. Uepapxus abcTpakTHbIX THNOB AAHHBIX U TAOAULL

denpa». Ins WUTIOCTPALIMU B KAXIOM CTPYKTYPHOM 3JIEMEHTE UCHOJb-
3yeM TOJILKO MO JBa MOJig, 4 Ha3BaHUst Ta0NML U Tojieil BBHINOJHUM Ha
PYCCKOM sI3bIKE.

CREATE ROW TABLE JekaHat(
LLndp_pexkanara integer,
HaasaHwue varchar(15),
Mpynna ROW(
Wndp_rpynnsl varchar(8),
HaseaHmne_rpynnbl varchar(5),
CryneHt ROW(
Wndpp_crygeHta varchar(8),
damunus varchar(15)),
Kadepnpa ROW(
LLndpp_xadenpsl integer,
Hassanue_kadenpsbl varchar(50))

)i
BbiGopka AaHHbBIX OCYLLIECTBIISIETCS CEMYIOIMM 00pa3oM.

SELECT wwndp_pekaHaTta, rpynna.Ha3saHue_rpynrbl, Fpynna.cry-
AeHT.pamunus
FROM [dekaHat
WHERE rpynna.Ha3saHve_rpynnbi="15’;
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3anojiHeHWe (BCTaBKa) B TAKYK0 CTPYKTYPY NPOBOAUTCS Tak:

INSERT INTO Jekanat
VALUES (1, 'TNO",
ROW('N-99', ‘N4,
ROW('N-99/1%, ‘MeTpos’)),
ROW(1, 'UnYC"));

B tune ganubix ROW cTpykTypa ¢TpOKH (3amMCcH) KaXAblii pa3 10J1-
JKHA ONMPEAENATHCS OTAENbHO. BTO HE MO3BOJSIET UCMONB30BATh CTPYKTY-
py ROW mHorokparHo.

Takyio BO3MOXHOCTb IpPEJOCTaBIIeT UMMeHOBaHHas 3anuch ROW
TYPE. B stom cinyuae npeabiayuias cTpykrypa «llekaHars 3amaercs
UHaue.

TTepBoHauanbHO GOPMHUPYIOTCA UMEHOBAHHBIE 3AITUCH.

CREATE ROW TYPE CryneHt_TYPE(
Wwndp_cryneHra varchar(8),
damunms varchar(15)

);

CREATE ROW TYPE Npynna_TYPE(
Windp_rpynne varchar(8),
Hassanwve_rpynnsl varchar(5),
Crynent CryaeHt_TYPE

)

CREATE ROW TYPE Kadenpa_TYPE(
LWnop_kadenpsl integer,
HaseaHue_kadeapbl varchar(50)

)

U3 uMeHOBaHHBIX 3aMKCEH COCTABsETCS CTPYKTypa «JlekaHar»

CREATE ROW TABLE OekaHaT(
LLindp_nekaHara integer,
HaasaHwe varchar(15),

['pynna I'pynna_TYPE,
Kadeppa Kadepnpa_TYPE

IMpu aToM chopmupyeTcs Tabnuua ¢ HEIMHEHHON CTPYKTYpOIi
(Taba. 8.1).

210



Tabauya 8.1
CdopmuposanHaa Tabnuua «YuebHbi NnpoLecc»

Mpynma CryneHTol Kacenpa
Lindp Haagaxune

JEKaHATA | JeKaHaTa [ndp | Hazpauue Lndp @ Wndp Hazsarine
rpynnii rpynnsl CTyfeHTa AM UM kadenpn | kabemput

| [1TuO U-99 H4 1-99/12 | Tlerpon [ HnyC

1 MTuO nu-99 14 H-99/11 | CmwupHos 1 nUnyC

MoxHo TabJiMLly MOCTPOUTb U JIPYTUM CMOCOOOM.

CREATE ROW TYPE Oekanat_TYPE(
Ludp_pekanara integer,

Haasanue varchar(15),

Mpynna Mpynna_TYPE,

Kadepnpa Kadenpa_TYPE

i

CREATE TABLE Jekaxat OF TYPE OekaHnat_TYPE;

[TocneaHsas Tabnuua noayuuna Ha3BaHWE MUNUBUPOBAHHOLL,
3ameTHM, uto npuH BcTaske B Thn ROW npobneM He BOZHMKAET:

INSERT INTO OekaHat
VALUES (1, TITNO’,
ROW('U-99', ‘N4,
ROW('1-99/15,
‘Metpos’)::CryaeHTt_TYPE)::Mpynna_Type,
ROW(1, 'NnYC')::Kadenpa_TYPE);

rje 3HaK :: ob03HayaeT nepeBoa 3anucu B dmemMeHT ROW.

Omnepartopsl 3anonHenusi ROW TYPE cnoxtee, uem ROW, u Tpe0Gy-
JOT HAMKMCAHUS XpaHUMbIX pouenyp win dyHkuuii. Hanpumep, cnucok
IpyIn B JeKaHate ¢hopMupyeTcs clenyolum obpa3om:

CREATE FUNCTION Cnucok_rpynn(Jekanart.lpynnaTYPE)
RETURNS(varchar(8), varchar(5)) AS
RETURN(Mpynna.LlUindp_rpynnel, Mpynna.HassaHe_fpymnbi)

END FUNCTION;
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I Pa6orarouit J

1
{ —1

IlpenonaBarenb I r CotpynHuK

Puc. 8.9. Uepapxua abCTPakTHBIX TUNOB JAHHbIX (HacaezoBaHuE)

Tabnuny «IIpenogaBarenb» Ha pUc. 8.8 BpeMEeHHO 3aMEHUM Ha Tab-
nuny «PaGotarowmuii», moapasymenasi, YTo NMpenoaaBaTesib OAHOBPEMEH-
HO W Tipernogasateib, U (HayuHbiil) corpyaumk (puc. 8.9).

CREATE ROW TYPE appec_TYPE(
opon varchar(15),
Ynanua varchar(15),
Howm integer,
Kopnyc integer,
KeapTupa integer

%

CREATE ROW TYPE PaboTtatowmi_TYPE(
LWndp_padoTtaiouiero integer,
®amunma varchar(15),

Anpec appec_TYPE

);

B cocraBe «PaboTtaoiumii» UMEIOTCS MOAYMHEHHBIE €My DJIEMEHTh!
«ITpenopasatens» u «Corpyanuk». Torga uepapxus noauyuHeHust (Ha-
CJeIOBaHMsI) TUIIOB IaHHBIX (opMHpyeTcsa Tak:

CREATE ROW TYPE lNpenoaasarens_TYPE(
Aucumnnuna varchar(20),
Bua_sanaruii varchar(10),

UNDER Pabotatowmii_TYPE;

CREATE ROW TYPE CotpyaHvk_TYPE(
Wndp_pabotsl varchar(5),
HaasaHuve paboTbl varchar(40),
UNDER Pa6otatoumin_TYPE;

Toma TUIMU3HPOBAHHBIC TaOJULBI UMEIOT BUJ;

CREATE TABLE MNpenopasatens OF TYPE MNpenogasarens_TYPE;
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CREATE TABLE Cotpyanvk OF TYPE Cotpyanuk_TYPE;

JBa mocieAHux ornpeaefieHNss MOTYT BKJIIOUaTb U BHEUIHUE KJIIOUH.

dakTnyecku chopMHUpOBaHa cucTema TadauL. OHa OTINYAETCS TEM,
4TO 3arMoJIHEHME TaOAUL[ MAET aBTOHOMHO. Ecnu 3amonHsioTcd nmons B
Tabnuue «CoTpyaHUK», TO OJAHOMMEHHbIe IMonst B Tabnuue «PaGoraio-
WHi» He 3aMOIHSIOTCS.

B. Uepapxua Tabaum. YKa3aHHOE 3aMojHEHUE MOPOH Heylo6HO M
MOTOMY MCHOJIb3YIOT HacjiefoBaHHe He abCTPaKTHBIX TUMOB JaHHBIX, a
TaGMUL, KOTOPbIE CBS3bIBAIOT TaK:

CREATE TABLE lNpenoaasarens
OF TYPE MNpenopasatens_TYPE
UNDER Pa6oraioLumii;

CREATE TABLE CotpyaHnk
OF TYPE CotpyaHuk_TYPE
UNDER Pa6oratowimid;

B 3roM ciyyae TaGaMLpl CTAHOBATCS BIOXEHHBIMM (puc. 8.10).
Ecnu co3nars 3anpoc

SELECT * FROM Pa6oTaiowmuii;

TO GyAyT BbIIAHBI MONsA Kak o6bekTa «Paboralommit», Tak U 0OBEKTOB
«[TpenonaBareib» U «COTPYIHHK».

g nonydyeHWUs JaHHBIX TOJALKO W3 OMNpeneNieHHOW Tabnuubl (Ha-
npumep, «COTPYAHUK») HEOOXOAUMO CO3AATh 3anpoc

SELECT * FROM ONLY(CotpyaHuk);

AHANOTHYHO U C MpoueaypaMu oOHOBIEHUS

PaGoratommii

F’Ipenonana’renb I r CoTpyaHHK 1

Puc. 8.10. TpumMep BNOXEHHOI TaOAMLIbE
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DELETE FROM ONLY(CoTpyaHwk)
WHERE LLindp_pabotui=254;

JIo CMX MOp MCIMOJb30BaNUCHL (CM. pUC. 8.6) pa3HOPOAHBIE CTPYKTY-

pbl. OnHako Tabauubl MOTYT ObITh MOMONHEHBl U ONHOPOIHBIMHU CTPYK-
TypaMH (KOJUIEKIMSIMU).

Jo6aBuM K TabnuuaM «CotpyaHuks u «[IpemoaaBaresib» KOMIEKLIUN:
a) yJacTue COTPYAHHMKA B Hay4YHbIX TEMaX:

ALTER TABLE CorpyaHuk
ADD MpoexT SET (integer);

6) yuebOHbIe TTocoOUs NMpenoaaBares:

ALTER TABLE MNpenopasarens
ADD Moco6bus MULTISET (ROW(
Hassanwue varchar(30),
oa_nspaxus integer)

ki

3ameTtum, uro MULTISET cocrour u3 Habopos ROW.
Torga tabnnua «IlpenoaaBareb» rmonaydaer HOBbI Bu (Tabi. 8.2).

Ta6auya 8.2
Hosasa Ta6nuua «Mpenoaasarens»
Alpec MocoBust
ngp
pabo- | ®amu- I;ll'ltd’_p 35":':_ r
ato- aud Mperlzl tus | Fopon | Ynuua | Jom Kop- § K- | Has- m;:—
Lero P nyc THpa | Baume | oo
28 INer- 1 Jlek- | CII6 | Kuma | 21 2 321 A 1999
pos uum
b 1998
B 1995

O1tmeTuM TAKXKE, YTO KOJJIEKIHUSA — ITOHATHE rubkoe. OHa MOXeET
GbITH NOJIEM 3aMUCHU U B TO XKe BpPEM4 3a1IUCH MOTI'YT UIPaTh pOoOJib 3JIC-
MEHTOB KOJUJIEKLIMH.

3aﬂp00b[ K KOJMECKUHUAM MOIyT OBbITH COCTABJIEHBI JIMIIE B l'IpOCTCﬁ-

LIMX CIyvasix. 3anpoc Ha BeIGOpKyY s Tabauubl «IIpenogasarens» ume-
eT BUJ

SELECT wmndp_paboratoLero, dpamunis,
Moco6ua.Hassanue
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FROM MNpenogasaTenb
WHERE 1999 IN (Mocobus);

Bcraska Mmoxer OCYUICCTBAATECA TaKUM OMEPaTOpPOM

INSERT INTO Mpenopasartenb

VALUES (15, ‘MBaHoB’, 1, ‘npenoaasartent’,
ROW('CIé’, ‘"Mockosckuit’, 137, 2, 118),
ROW('NHdopmartuka’, ‘nexkums’),
“MULTISET{ROW(‘A1",1996),
ROW('A2,1997),

ROW('A4',1997)}");

Cnenyet otMeruth, yto B CYB/I Informix Universal Server BBeneH
Hosbiit TN nepemeHHoit COLLECTION, B koTopoii B npotiecce paGo-
THI MporpamMMbl (XpaHUMOK TMPOUEAYPbl) MOTYT XpPaHUTbCSA 3HAYEHMS
HOAHHBIX.

st Gosee COXHBIX 3allpOCOB TpebyeTcst UCTIONb30BaTh XPAHUMbIE
NPOLIEAYPbl, BOSMOXHO, ¢ LMKJIaMH.

C noMouIbid XpaHUMBIX MpoLenyp GOpMUPYIOTCS U HEOOXOOUMbIE
JlonoyiHuTeNbHbIe MeToibl, TockoAbKy B CYB/I Informix Universal Server
HET MeXaHM3Ma IpeBpalleHUss XPaHUMBIX Mpoleayp B MeToAbl. TakuM
06pa3om, a3bik SQL3 obnamaet 3HAYNUTENBLHO GONIBIIMMM BO3MOXHOCTSI-
MH MO CpaBHEHHIO ¢ s13bikoM SQL2.

B To xe Bpems paspaGoryukoB bJI, Bunumo, Hactopaxupaer Goyee
CJIOXHASI CTPYKTypa 00BbeKTOB M, rmaBHoe, MeTonoB. Kpome toro, SQL3
XapaKTePU3YETCsl HEMOJIHOTOM OMepaTopoB: YaCTh OfepaTOpPOB pa3paboT-
YUKy NMPUXOIUTCS CO3[AaBaTh CAMOMY B paMKax XpaHUMBbIX MPOLELYP,
JUIs1 Yero HeoOXOAMMO XOpPOLIO 3HATh A3bIK SQL2.

HasBaHHBIE 00CTOSITENILCTBA U HHEPLUMOHHOCTD MTPUBBIYHOTO, LIIMPO-
KO pacnpoCTPaHEHHOTO PENSIIMOHHOTO MBIUIJIEHHUS1 OOBSICHSIOT, MO BCE
BUAMMOCTH, TOT (haKT, yto pacuiuperHsie OPB/l He Haulu rnoka mMacii-
TaOHOTO MPUMEHEHHMUSI.

BMecTe ¢ TeM LIIMPOKOE pacpocTpaHeHUe Mojiyynna rubpuaHast pas-
"ougHocth OPBJI, siBisiiOlIAsiCA CEpbe3HBIM YCOBEPLIEHCTBOBAHUEM
pensuuoHHbIX B]I.

Pacimpenusie OPBJI — cepbe3nblii Wwiar B HanpaBjieHUH 00bEKTHO-
opueHTUpoBaHHBIX 6a3 gaHHbIX. Chepa npumenenus takux OPBJL 6y-
JET, M0 MHEHMIO aBTOpPOB, pacTH. OHK GOPMHUPYIOT CpPeacTBa Kak A
pesonounoHHoro nepexona k OOB/, Tak U s NOCTENEeHHOro, 3BOMIO-
LMOHHOIO ABHXEHHUS B Oyayluee 6a3 JaHHBIX.
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8.4. NEPCNEKTUBbI PASBUTUA OPBL

Yrobbl noHsTh mepcrnekTuBbl passutuss OPBJI, cieayeT oUeHUTb UX
JIOCTOMHCTBA U HEIOCTATKU

K mocrouncTBam cieayer oTHecTH [2]:

e yCTpaHEHUE psiia HEAOCTATKOB pensiunoHHbIX B (cMm. § 8.1);

® MOBTOPHOE MCIOJIb30BAHUE KOMITOHEHTOB;

e MCMOJIb30BAHWE HAKOIMIEHHBIX 3HAHMIT MO pensiiMoHHBIM BT,

K nemocrarkam OPB/] BO3MOXHO OTHECTH:

e ycioxXHeHue cTpyKTypbl Bl ¥ yacTuuHyto yTpary npocroit 0603pu-
MOCTH PE3yJNbTaTOB, KaK B pensiuMoHHbiX BJI;

® CJIOXXHOCTb MOCTPOEHUSI aOCTPaKTHBIX THUMOB JAHHBIX U METOMOB,
CBSI3bIBAIOLLIMX TUMBI B UEPAPXUIO;

e MeHee LIIMPOKHUI HabOp THITOB CBSI3EH, ONpeaessIEMbIX SI3bIKOM PO-
rpaMmMupoBaHust SQL, yem B 06beKTHO-OpUeHTUPOBaHHBIX B/I;

e MeHee MPOAYMAHHBIM, OTIAXKEHHBIH U CTAaHAAPTH30BaHHbIiIl HaGop
TUNOB AaHHbIX, yeM B OOB/I,.

OPB/I, no-Buaumomy, GyayT CyLIECTBOBATh €llie JOCTATOYHO JONTO,
yeMy eCTb IO MeHbllIeil Mepe ABAa OObSICHEHHUS.

1. beicTpoe HakomieHue ¢ nomouibto OPBJI onbiTa, KOTOPBHI MOX-
HO vcnonb3oBath Npu co3gaHun OOCYDBII.

2. Heo6x0oauMOCTh UMETh CpeACTBa ISt MOCTENEHHOrO 3BOJIIOLIMOH-
HOTO «MepeBojia» MHOro4YucieHHbIX pensiumoHHbix BJl B paspsin OOBJL,
3a KOTOPbIMM, BUAMMO, Gyayluee.

KoHTponbHbIe BONPOCHI

1. Hasosure pasuosuaHoctd OPB/. B yem ux otnuyue?
2. B uem cytb rubpuanoit OPB1? pacwupenHoii OPB?
3. MokaxuTe MECTO UCMOJB30BAHNA OOBEKTHO-OPHUEHTUPOBAHHOrO NoAxoaa B obe-
ux pasvosuaHoctsix OPB/I.
4 Kakue CYBJ] ucnonb3yiorcs B nporpaMmMmuoMm npoaykre Delphi?
5. Hazosure poctonHctsa u Hegpoctatku OPBJL.
6. Kakue kouteiiHepbl umetorcs 8 Delphi?
. 7. Yto TaKoe KNnacc, KOMNOHEHTA, O0bEKT B OOBEKTHO-OPHUEHTHPOBAHHOM NMPOrpamM-
MMUPOBaHHU?
8. Hasosute 3a1auu, pewiaeMbie paciunpeHHoi pensunontoit bBJI.
9. PacckaxuTe 0 HazHAYeHUH OONBILUUX OOBEKTOB.
10. HasosuTe HOBbIC aGCTPAKTHBIE THMbI JAHHBIX.
11. Kak HacneayoTcs TUMbl JAHHBIX U TabnuuUpl? B yemM omivuue HacneaoBaHun?



Fnasa 9

B3aumocea3b moaenen AaHHbIX,
¢du3unyeckan opraHusaumvsa bl

MpuBoaAMTCA CPaBHATENLHASA XapPaKTEPUCTKA AOCTOUHCTB Pa3NniHbLIX MO-
[enei naHHbIX, Npasuna npeotpasoBaHns faHHbLIX U3 OAHOM MOMISNU B APYIYIO,
4TO O4YEHb BAXHO NPV NOCTPOGHIMM pacripeneneHHoit 6asbl AaHHbIX U3 yXxe aeii-
CTBYIOLMX NOKANbHbIX 633 JaHHbIX C OAMHAKOBbLIMY NN PA3HLIMU MOAENAMU
[aHHBIX.

Paccmarpusaetcs npoueaypa seibopa Monenm aaHHbix (8 o6uwem cnyvae —
HeogHO3Ha4Haa) B NpoLecce NPOeKTUPOBaHUs Badbl AAHHLIX.

O6cyxnaoTcs BONpochl GU3nyeckoro noctTpoeHus 6asbl AaHHbIX: MeToab
pasmelLeHus, 0GHOBNEeHWs 1 A0CTYNa K AdaHHbIM B 6336 AaHHbIX.

9.1. CPABHUTEJIbHASl XAPAKTEPUCTUKA
MOJAENEN AAHHbBIX, MPEOEPA30BAHUE
MOAENEN AAHHDBIX

OnucaHHbpie B I1. 5—8 CBOJMCTBA PEJISILMOHHBIX, CETEBBIX, HEPAPXU-
YeCKUX, 00BEKTHO-HEPAPXUUECKUX U OOBEKTHO-PENSILUOHHbBIX MOAeNeH
JAHHBIX (MHOTOMEPHBIE MOJETN CYUTAEM PA3HOBUAHOCThIO HEpapXUYeC-
KHX MoJenei JaHHbIX) BO3MOXKHO CUCTEMATH3UPOBATh U CPABHUTH (TAG.
9.1). U3 tabnuubl BUAHO, YTO HU OJHA M3 MOJAECH HE yIOBIETBOPSIET
MOJHOCTBIO TPEOOBAHUAM, MPEIBABIISIEMBIM K COBpeMeHHBIM BJI.

B cBs13u ¢ 3TMM BO3HUKAaET PsiA NMpoGAeM, OCHOBHBIMU M3 KOTOPBIX
sasasitorest: 1) nmpeobGpa3opaHue Moaenei 1aHHbIX; 2) BbIOOP MOaENH TaH-
Heix u CYB/I.

O6cynuM 3TH Mpo6IeMBbl.

HeransHo mpouenypsl npeobpazoBaHug (0OTOOpaxKeHHs) pacCMOTpe-
HBI [TO3]Hee, 30eCh PACCMOTPUM OGHIYIO MOCTAHOBKY 3a1a4yu.

Bo3moxxHble BapuaHThl Ipeobpasosanuii [10] M (B ceGs u apyrue
MOJIe/IN) MOKa3aHbl Ha puc. 9.1.

B npeobpa3oBaHuM BHIENSIOT TPAaHC(HOPMALMIO CTPYKTYP (CXeM U
orpaHuyeHuit), onpenensiembix O/ (mo3uIna A — onepauuu He OXBa-
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mogmenei B4

Tabauya 9.1

CpaBHUTenbHas Xapakrepucruka

Bun monenu

NocrouticTBa

Henocratku

Hepapxuueckas

I pOCTOTa NOHUMAH U

Bbicokoe OuicTponeii-
CTBUE MPH COBMAaCH UK
CTPYKTYp 6a3bl JAHHBIX
Y 3anpoca

OrHouwenus M: M mo-
TYT ObITh peasIH30BaAHbI
TOJNILKO UCKYCCTBEHHO

MoryT ObITh U3BLITOU-
HBle TAHHbIE

YcnoxuHeHue onepauuii
BKJTIOUEHMS U yAaJIeHUsl

VhianeHue UCXOMHBIX Cer-
MEHTOB HPUBOIMT K yaajie-
HUIO NOPOXIEHHBIX Cer-
MEHTOB

IpouenypHblit xapakTep
MOCTPOEHUS CTPYKTYPbI
B1 ¥ MaHUTIyTHPOBaHHUs
JAaHHBIMM

Hoctyn Kk noGomy no-
POXIEHHOMY CETMEHTY
BO3MOXEH TOJIBKO Yepes
KOPHEBOI CerMeHT

CunbHasi 3aBUCHMOCTb
JlorMueckoi u husmueckoit
Moaeneu

OrpaHuueHHbII HA0OP
CTPYKTYp 3anpoca

HesoaMoxHocTh peanu-
3aLMKU TaBGNuLL C HeJTMHE -
HOW CTPYKTYpOi

CereBas

CoxpaHeHue uHdopma-
LMK NIPU YHUUTOXEHHU 3a-
MUCH-BRATEN bLIA

Bonee Goraras CTpykTy-
pa 3anpocos

MeHbluast 33aBUCUMOCTh
JNIOTHUECKOI U PUUIECKOM
Mognenei

Bo03MOXHOCTb peanusa-
MU TaON UL, ¢ HEMUHERHOM
CTPYKTYpO#t

OtHoweHust M : M Mo-
ryT 6bITh peau30BaHbI
TOJILKO MCKYCCTBEHHO

HeobxomumocTs npo-
rpaMMHUCTY 3HATD JIOTH-
YyeckKyto cTpyktypy b

IMpouenypHblit XapakTep
TOCTPOECHMS CTPYKTYpbI
B/l ¥ MaHunyIHpOBAHUA
JaHHBIMH

Bo3amoxHast noteps He-
3aBUCMMOCTH J3HHBIX TIPU
peopraHusauuu b1
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[Tpodonsiceriue maba. 9.1

Bbicokast ckopocTs pa-
BOTHI U3-32 OTCYTCTBUS
KIoua

HenyxHocTtb HOpManu-
3aUnn

Jlerkas paciuupseMocTb
CTPYKTYPbI i €€ THOKOCTb

TloBropHoe ucnonb3oBa-
HUE TUIIOB JaHHBIX U KOM-
MOHEHT

Peanuzauus oTHONIEHMIT
M:M

Bun moncnm Hoctouticrsa Hcenocratkn
PensiunonHas [MpousBosibHas CTPYKTY- OtHoweHus M : M mo-
pa 3arpoca YT ObITb PeATM30BaHbI
MpocToTa paboTst U oT- TONBKO UCKYCCTBE HHO
PaXeHHs! 1peICTABIeHUH HeobxoaumocTb HOpMa-
MONb30BATENIS JIM3aUUM TAHHBIX
Otaenterue Gpusnueckoi Bo3MOXHOCTb JTOrHuec-
MOJIENU OT JJOTUUECKON 1 KUX oluOOK Tipu HOpMa-
JIOTUUECKOM OT KOHUENTY- | AU3AUMU U peanusaumnu
ALHOH HenosMoxHOCTb peanu-
Xopotuas TeopeTuuec- 3aUUK TAONHUL C HETMHE -
Kast mpopaboTka HOM CTPYKTYpPO#t
O6bexTHO- HeorpauuueHHsbiit Habop CNnoXHOCTb OCBOCHUS
OpUEHTUPOBAHHAS TUTOB IAaHHBIX MOJIEJIM M3-3a CIIOXHOCTH
cTpykTypht Bl
Bo3MOXHOCTb peaiuzauvu HeueTkuit s3bIK npo-
TabNuiL C HETMHEIHHOIH rpaMMHPOBAHUS
CTPYKTYPOU Henocratounas 3awura
MMocnoiiHoe npeacranie- | JaHHBIX
HYe JaHHbIX

Heuetko npopaboraH-
HbI O{HOBPEMEHHbII
JOCTYTI

IMnoxast 0603pruMocTL
CTPYKTYpPbI

yeHpl), onepaumii, coorsercrByrounx IMJ (nosuuusa B). Cnenyer 3a-
METHTh, YTO NPHU pyYHOM mnpeobpaszosaHun MJI, kak 3TO ClIeNaHO B IIL.
5—9, B3aMMOOIHO3HAYHOIO COOTBETCTBUSI MOXKET (M3-32 OrpaHUYEHHIA)
W He ObITh, NMO3TOMY Ha pUC. 9.1 BBelEHO MOHsITUE U3OMOphUIMA —
KOHCTPYKTHUBHOCTH (mo3uuus b).

CunTaeM, YTO 0TOOpaKeHUs KoHcmpyKkmusHbi, eciv peanusauust bJl,
COOTBETCTBYIOILAs] OfHON UCXONHOM cxeMe S, oToGpaxaercs B APYIyIo
peanu3auuio, COOTBETCTBYIOLLYIO IPYTOii, LeNeBoil cxeme S :

5, — S.
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TomoreH-

uele BJI
TpaHCAIMs Konsepru- Tpancdop- leTeporeH-
POBaHnE Maius uele BJI

Puc. 9.1. Buast npeo6pasopaHuii:
A — onepauun oxsadyeHbl; b — cxemsl nzomMmopdHbl; B — Momenu oaMHaKOBbI

B o61uem cnyqae 310 orob6paxenune — romomopdpusMm. Kparko onu-
LIeM BO3MOXHBIe ¢opMBbE TIpeobpa3oBaHus.

PecTpykTypu3auns — M3MEHEHMe CTPYKTYPBl B pamkax oaHoit MJI:
cXeMa OTHOLUEeHHs , BKIIoYas GYHKIMOHAIbHbIE 3aBUCMMOCTH, Mpeodpa-
3yeTCsd B CXEMY C TEMU XK€ 3aBUCUMOCTSIMU.

TpanciasiuMsa — nMPOEKTUPOBAHUE CXEMBbI, KOrAa TpeGoBaHHsI MPHUIIO-
XeHUil BbIpaXaloTcd CpeICTBAMM ONHOI MOAETU JaHHBIX, a pealn3auus
OCYLUECTBJISIETCSI C NMOMOLUBIO JPYrOil MOAEIH.

Peopranu3anus sBjisIeTcst YaCTHBIM CIIyYaeM PecTPYKTYpHU3AIUK, KOrna
cxembl S S, H30OMOP(PHBI.

KonseprHpoBanne ompejensiercs Tak: UIsl JaHHOH CXeMbl S, COOT-
BETCTBYIOMIEH Moaenn M, u accounupoBanHoi ¢ Heil Bl nony4uTs cxe-
MY S,, COOTBETCTBYIOLIYIO MOfen M, u accouMupoBaHHoi ¢ Heil BJI.

HeTanusmpyem «onepalHoOHHbIe» MOHATHS.

B3rnan (View) npencrapisieT coGoil MOACXeMbl pa3sAHYHBIX MMOJIb30-
BaTeNicilt B MHOTOMOJL30BATENBCKOM PEXUME.

Tpancdopmauus: 11s1 JaHHOKH cxeMbl S Mofenu M, Haiitu cxemy S,
COOTBETCTBYIOLLYIO MOIENU M,, KOoTOopasi MOXET ObITh HCIOIb30BaHA TSt
onepauuit Hag BII co cxemoli S.. D10 MOXeT 6bITh OTOGPaXEHUE B3MNANA
B UEPApXUYECKYIO M CETEBYIO MOJEJIH.

T'omorennas PBJI — moctpoenue miobanbHOM cXeMbl U3 JIOKAIbHBIX
(OMHOTHUITHBIX) CXEM, MOKPBIBAIOLIUX BCE APYTrUe CXEMEI.
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I'ereporennas PBJ] — oOwuit cnyyait uHTerpauuu nokaabHoix bl B
pacnipenenennyio bJI (PB/I).

OcranpHble ﬂp606p33OBaHHﬂ ABJAKOTCA YACTHBIMHU ClydyasiMU UHTEr-
pauuu. VI3 HUX MHTEpeC NPEeACTABNSIIOT TPAHCALIMS, TpaHCHOPMaLHUs 1
KOHBEpPTHPOBaHUE.

HaubGosiee oGMMU SIBASIIOTCSI MPEOOPA30BAHUS UHTErPALMU: TOMO-
T€HHbIE U TeTepPOreHHble, MOAPOOHO HCCeIyeMble MO3IHEE.

[Tpu pecTpykTypHu3auuu cxema S, — pe3ynbTaT IPUMEHEHUst K cxeMe
S, onepauuit peNAMOHHON anredpbl U PENSUMOHHOTO MCUYUCIEHHUS C
OTOOpaXeHUEeM CTPYKTYp U OrpaHu4eHuil. Peliernue onpeaensiercs crne-
uubUIYECKUMHU OTpaHUYEHUSIMU Molenu. B penaunoHHO# moaenu, Ha-
MpUMEpP, PECTPYKTYPU3ALUS HE UMEET O0COOBIX TPYAHOCTEN, MOCKONABKY
crieudpUKaLUs CTPYKTYP M OrpaHUYeHU i, PABHO KaK W yIpaBjeHHUE UMM,
pasfeneHo.

Tak, no6oe otHowenne R cremenn n B cxeme S ecTb pesynbTar
dyuxuum f(R ) Toii xe cTeneHu n oTHOWEHUS S,

CroxHee ¢ orpaHM4YeHUAMU (QYHKLIMOHATbHHIMU 3aBUCUMOCTSIMHU).
ITycte uMmetotcs B cxeme S_ otHowenus: R(A, B), S(C, D) u orpanuye-
Husg A — B, C— D. ITonoxum, uto S: T=R, _.-S. Torna B S umeerca
3aBucumMoctb A — BD.

O6paruMocTs 0TOOpaXeHHUsl He BCeraa UMeeT MecCTo,

S:R(A, B,C),AB—> C,C - BS;:
8 =, JR) T =n, LR}, C-5B.

®dynxkumonanbHasa 3apucumoctb AB — C He Bkiloyena B S, no-
cKoJibky A, B, C He NOsIBASIOTCSL B CXEME OJHOTO W TOI'O XK€ OTHOLIEHHUSI.
U3-3a pyHkunoHanwHo# 3aBucumoctTd C — B coenuHenue S u T nmo C
o6pa3yet coemuHeHue 6e3 norepb uHdopmauun (S u T gaer R), Ho BO3-
MOXHOCTb NMOMACpXUBaTh orpanuvyeHue AB — C yrpauuBaercs.

OTMETHUM, YTO COBOKYMHOCTb TMPAaBUJI OTOOpaXeHUil CTPYKTYp H
(byHKLMOHANBHBIX 3aBUCMMOCTEI, KaK MOKa3aHo B ri. 4, obnagaeT noj-
HOTOI M HaIEXHOCTbIO: JOCTOBEPHbIE UCXOAHBIE NAaHHbIE AAIOT AOCTO-
BEPHbIE PE3YJIbTAThI.

PecTpykTypHu3aLus MOXeT ObiTh MpoBeaeHa u s apyrux ML

CnoXxHoOCTb KOHBEPTUPOBAHUSA 3aKJIIOYAETCS B TOM, YTO OHO OIEpH-
pyer He BUPTYaJbHBIMH, a PEAIbHBIMM OOBEKTAMU. BDTO UMEET MECTO,
HanpuMmep, NMpu co3gaHuu u3 nByx BJI oaHoii, npuueM onepauuu MOryT
OCYHIECTBISITHCS Ha (PU3UYECKOM MM JIOTUYECKOM YPOBHE.

TpanchopMauust pensiuiioHHoit MJ[ B uepapxuuecKkyro U CETEBYIO
nokasaHa B ri. 5—7. Takas npoueaypa ¢ onepauusiMu MOXeT ObITbh MC-
MoJIb30BaHa NPH Mepexoie OT KOHLENTYAIbHON MoAeNU, KoTopasi Giunxe
Bcero K pessinnoHHoit M/, K nepapxuueckoit u ceteBoit MJI.
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9.2. BbiIEOP MOAEJIEA OAHHbIX

Bropoit npobnemMoii asnsiercst BeIGop Moaeau gaHHbix U CYB/I. [eit-
CTBUTEJIbHO, MOXHO B3ITh JIMLUB B KpUTEepHsl: OLICTPOJENUCTBUE U YI00-
cTBO 00HOBNeHUs1. [To MepBOMY KpUTEPUIO CNeNyET MpeArnovecTb Uepap-
xuyecKyio MJI, Torna Kak rno BTOpoOMYy — pPeISIIUOHHYIO.

Ha caMoM Jene KpuTepueB 3HAYUTENbHO OOJblIE; CTOMMOCTD, TPO-
M3BOAUTENBHOCTD, HEM3OBITOUHOCTD M T. 1.

Ha Boi6op BiusieT U MHOXeCTBO HakTOpoB: 1) TUIIBI 3/IEMEHTOB JaH-
HBIX; 2) MHTepdeiic mMoNb3oBaTeNs; 3) CTPYKTypa U OTHOIIEHHS JaAHHbIX;
CrMmoco0bl MaHUMYJIMPOBAHUA AAHHBIMU; 4) uenoctHocTh BJI u 3auiuTa
JAHHBIX; 5) MoaepXKa MporpaMMHasi ¥ TEXHHYECKas; 6) KOMMepYecKast
MOAJNEPXKKa; 7) KpUTEPUM KauecTBa (HATEXKHOCTh, TOYHOCThb, COOTBET-
CTBUE TPOMBIILIIEHHBIM CTaHAAPTaM); 8) BO3MOXHOCTU pOCTa U Pa3BU-
THS.

Copa cienyer 100aBHTH, YTO HE BCe TpebGoBaHUST MOTYT ObITh chop-
MYJIMPOBaHb! OMHAKOBO YETKO, a OJHUM M TeM Xe TpeOOBaHUSIM MOIyT
COOTBETCTBOBAThL pazHbie MJI.

B cuny cnoxnoctH 3agaun seidopa CYB/I ee nienecoobpasHo peuiarsb
B IBa 9T1ana: Beibop M/I; Buibop CYB/I B pamkax npunsaroit M.

I'lpu peuieHuu nepBoii 3aJayy BO3HUKAET npobiieMa BhIOOpa Mo BeK-
TOPHOMY KpuTepuio. Ee MOXHO peluaTh pa3snuyHbIMU METOIAMU: METO-
nom aHaniu3a uepapxuit Caatu T., ¢ noMolublo MaTpull (TaGnuil) MpUHS-
TUSl pelleHHuit. PelueHue 3agayum MOCAEAHUM CMOCOOOM MPHUBEIECHO B
pa6ore [39]. Cnenyer OTMETHUTD, YTO BTOT BAPUAHT PELIEeHUsI JOCTATOYHO
TpyaoemMok. K ToMy XXe Ha pe3y/ibTaT pelieHus CUIbHO BIUsIOT Hedop-
MaJTbHbBIE (DAKTOPBI.

HaszBaHHble OOCTOATENLCTBA MPUBEAK K HIMPOKOMY MPUMEHEHUIO
YHPOIIEHHOTO BapHaHTa pellieHUs, B KOTOPOM HCIIOJIbL3YIOTCSI CNeAyIo-
1He CYXIEHUST.

st 6a3 maHHbBIX, peanu3yeMbix Ha cyriep®BM, MHOrAa Ha3bIBaeMbIX
Melingpelimamu, caMbIM BaXXHBIM TpeGoBaHWEM, NpeabasBisaeMbiM K B/I,
sBisieTcs ObicTposeiicTBUe. B cuty 3TOTO NpeanoYTUTEIbHBIM SIBJISIETCS
MCMOJIB30BaHHE UEPAPXUYECKON MOIENH TAHHBIX WU €€ Pa3sHOBUIHOCTH —
MHOTOMEpHOI Moaeau JaHHbiX. [1o TeM Ke NMpUYMHAM Ul XPaHMWIMILL
JAHHBIX NPEINMOYTUTENbHA MHOTOMEPHAS. MOAEID.

Hnsi onepaunoOHHBIX 6a3 HaHHBIX, peajiU3yeMbIX Ha IepCOHaJIbHBIX
xommnbiotepax (ITK), BaxHeiiuM TpeGoBaHUEM ABIISIETCSI MPOCTOTA 06~
HOBJIEHUSI aHHBIX. B 3TOM OTHOLUEHMH TMPEANMOYTUTENBHBI PEIALIMOH-
Hasi, 00BbEKTHO-OPHEHTUPOBAHHAS I O0bEKTHO-PESLIMOHHASI MOAETIH
JaHHBIX.
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OO6BbEKTHO-OPHEHTUPOBAHHbBIE MOJIENIM JaHHBIX TOJbKO HAYMHAIOT
ucnonb3oBath B Poccuu. B Hacrosiiiee BpeMst pakTHYECKU eRUHCTBEH-
Hoit CYB/I takoro knacca asnsiercss CACHE.

OO0bekTHO-pensiunoHHble CYDBJl MCMosb3yIOT NpenMyIUECTBEHHO
THOPHUIHYIO PA3HOBUIHOCTD.

B atux ycnosusix 3agava sei6opa CYBI (mnst TTK) mia noctpoeHus
onepauMoHHbiX B/l cCBOAMTCSI MPaKTUYECKHU K BbIOGOpY Cpenau peasiiuoH-
Hbix CYB/I. Bror BrIGOp B uTOre onpeaensiercs TpeGoBaHUSIMU, TTPEIbSIB-
JnseMbIiMU K B/l 1 hopMynHMpyeMbIMH B TEXHUYECKOM 3ajaHUM Ha pa3pa-
60TKy 0a3bl JaHHBIX.

CpaBHUTEJIbHbBIE XapaKTEPUCTHKU HEKOTOPbIX peasuuoHHbIX CYB]I
npuBeneHbl B Tada. 9.2.

Tabauua 9.2
CpaBHMTENbHAA XapaKTePUCTMKA HEKOTOPBIX PenauuoHHbix CYBL,
Xapakrepucruka Access InterBase FoxPro Paradox

Mpenenbubiit 06bem, [GaiT 1 10
Yucno nonei 255 1000 255 255
Yucno unaexkcos 32 65536 255 255
JInuHa nonsi, 3HAKOB 255 32 255 255
Jnuua cTpoku, KGainT 2 64 64 4
CcblnouHast UENOCTHOCTh Ha Her Ha Ja
Pexum xiveHT—cepsep Her Ha Her Her

Ha oxonuyarenbHslit BbiGop CYB]/I no-npexHemy BIHUsieT MHOTO He-
(opManbHBIX (haKTOPOB. B CBA3M C 3THUM, O MHEHMIO aBTOPOB, LIEJECO-
obpa3zHo, ucnonb3oBarhk [1] Takylo nocnenoBaTenbHOCTD.

1. Boiopats CYB]I, noaxonsiiue Mo MX TEXHUYECKUM XapaKTepuc-
THKaM (TIipexie Bcero — o o6beMy JaHHBIX B paspabaThiBaeMoit 6a3e
JaHHBIX).

2. U3 monyuuuieroca Habopa CYB]I cneayet orodpars:

a) Mo KaTeropuy KOHEYHOTO MOoJb30BaTesisl (HEMPOrpaMMHUCT; UMEIO-
1M KBaIMUKALMIO B MPOTPAMMHUPOBAHUU; NPOrPAMMMCT; AAMUHHUCT-
parop BIl);

6) mo passutoctu (yno6crsy) unrepdeiica CYB[;

B) Mo KayecTBYy cpeacTB pa3paborku BJI (rubkocTh M mojaHOTA NMpO-
LEeAYphl CO3AaHUA HHTepdeiica MoAb30BaTeNs U peATU3aLUU AITOpUTMA
NMPUJIOXKEHHUST, MOLIIHOCTH SI3biKa NMPOrpaMMHPOBaHMS);
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r) MO KayecTBY CPENCTB 00ECTIeYeHHUs LIEIOCTHOCTH U 3ALLUThI JaHHbIX;

1) 1o XapakrepucTukam opmupoBaHus pacnpeaeneHHoi bl v rpyn-
nosoit padote ¢ bl (npexne Bcero — pexmma KIUEHT—CEPBEP);

€) Mo MOoMIepXKe CTaHJapTHbIX MHTepdeiicoB casi3u ¢ B — vepes
a3bik SQL u npunoxenue ODBC;

X) MO BUAAM OGIOKMPOBKU JAHHBIX;

K) no uMuIXy pupmsl — paspaborunka CYB]I.

B psanme cnydyaes [1] MCONBb3YIOT MOHSTHE «MPOU3BOAUTEIIbHOCTD»,
T. . ObicTpoaeiicTsue BII. OHa npeanofaraer ONTUMHU3ALMIO TPOLIEAY-
phbl 3anpoca (rmasa 4), Koropas npoBoauTcs aaneko He Bo Bcex CYB/I.
B vacrHocTH, Takas npoueaypa peanuszoaHa B CYBJl FoxPro.

Jlna BriOopa Mo 3TOM MmapaMeTpy HEOOXOAUMBI IaHHbIE UCTBITAHUI
o crieuuanbHbiM TectaM [ 1] (TPC-A, TPC-B, TPC-C, TPC-D u TPC-E)
C BBIYUCJAEHWEM OTHOLUIEHMA lieHa/NMPOU3BOAUTENbHOCTb. [Ipou3Bo-
JUTEJbHOCTh OLIEHMBAETCs B KOJIMYECTBE TPAaH3aKUMM B CEKYHIy Ha
CTAHJAPTHBIX Oomnepauusx oOHOBAeHUs (MPU OAMHAKOBBIX 0ObEMax MaH-
HbiXx). K coxaneHuio, pe3yabTaTbhl TAKOTO TECTUPOBAHUS MYyOJIIMKYIOT-
csl penxo.

K ToMy e MoBbllIEHUS OBICTPOAEHCTBUSI MOXHO MPOLIE JOCTHYb C
MCMONb30BaHUEM WHIOEKCOB, MO3TOMY BbLIOOD MO NMPOU3BOAUTENBHOCTH
NpPaKkTHYECKH HE MPOBOJAIT.

ITepeitnem K peanu3auuu 6a3 HaHHBIX Ha GU3MYECKOM YPOBHE.

9.3. BOMPOCbI MPOFPAMMHOW PEANIU3ALIUM BJ,
OPTrAHU3ALUA XPAHEHUA U AOCTYN

Merton ¢u3nyeckoro mocryna — COBOKYMHOCTbh MPOrpaMMHBIX
CpeacTB, obecrneynBalOLIMX BO3MOXHOCTh XpPaHEHUS! U BBHIOOPKM HaH-
HbIX, PACTIOIOXKEHHBIX HAa (PU3UYECKUX YCTPONCTBAX.

[Tonb3oBarenu ctanaapTHbiX CYDBJl 06bIYHO He MPOBOAST MPOEKTH-
poBaHue ¢usmuyeckoit Bb[I. OgHako B GonbliiepasMepHbIX W pacripese-
nenHbix CYBJ (Hanpumep, Oracle) BemetTcst pacnpeneineHue obnacrei
naMsitTi. B cuity 3TOoro 3aHaHue XapakTeEPUCTUK (U3UYECKOro pacrojo-
KEHMSI JAaHHBIX MOJIE3HO.

BblAeNiIi0T TPU OCHOBHBIX peXHMa paboThl MPUIOXKEHUIl, CBA3AH-
HBIX C UCTNOJIb30BaHHeM 6a3 JaHHDIX.

Pexum 1. TTonyuuth Bce naHHble (MocheaoBaTeNbHas 00paboTKa).

Pexcum 2. ITonyyuth YHUKANbHbBIE JaHHbIE (HArpUMeEp, OXHY 3aMUCh),
[UJIS1 YEro MCTOJIb3YIOT MPOU3BONBHBIN JOCTYN (K3IUUPOBAHUE, UIECHTH-
cdbuxaropsl), MHIEKCHBIH METOM (MEPBUUYHDIN KJII0OY), POU3BOJIbHBIN J0-
CTyI, MocjeloBaTeIbHbII noctyn (buHapHoe B-nepeso, B*-nepeno).
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Pexum 3. [Moyunth HEKOTOpbie AaHHbIE (CPYIIY 3arnuceit), WIst 4ero
MPUMEHSIOT BTOPUYHBIE KITHOYHA, MYJIbTUCITUCOK, MHBEPTUPOBAHHbIIA Me-
TOM, IBYCBSI3HOE IEPEBO.

K ¢usnueckoit Monenu npeabsaBasiioTcs ABa OCHOBHbBIX MPOTUBOpPE-
YUBBIX TpeOOBaHUs: 1) BbICOKAA CKOPOCTh JOCTYMNA K JAHHBIM; 2) fpo-
CTOTA OOHOBJIEHHUS JAHHbIX.

Eule OAHMM OTHOCHUTEJILHO HOBBIM TpeOOBAHUEM SIBASIETCH 00bEM
JIOTIOJIHUTENIbHO UCTIOJIb3yeMOil (BTOPHUYHOM) MTAMSITH.

BBeneM HeoGXoaMMble TOTOJIHUTENBHBIC TEPMUHBL.

JInst ycKOpeHust npotiecca MoucKa U yropsiioMeHHst JAHHbIX CO3aa-
I0TCS MHACKCHBIe (aitnbl. B KauecTBe MHAEKCOB MOTYT BBICTYMATH OT-
JlefIbHble MOAst, Npexae Bcero — Kioun. MuaekcHblit aitn MeHblIe 1o
pasMepy, U MOTOMY CKOPOCTb NOKUCKA yBenuuusaetrcs. «[lnatoit» 3a 3t0
ABJISIETCS JAOMOJNIHUTENIbHAS, BTOpUYHAs Mamsitb. HMrdexc MoxeT ObITb
MHoroypoBHeBbIM (B*-nepeBbst). HacTo B KauecTBe HHAEKCOB UCMONb3Y-
0T YMCIIa.

Ecnu o1HO M TO Xe mojie MCTIoNb3YeTCsl B MHAEKCE U IS YTIopsiaoye-
HUS 3anuceil ¢aiina, To MHAEKC HA3bIBAIOT ocHogHbM, A (ail — UHIEK-
CHO-TTOC/IEA0BATEbHBIM. B NPOTUBHOM ciiyuae MHAEKC HAa3bIBAIOT 6Mo-
PUYHBIM.

Ecnu ucnonb3yercs XoTst Obl OIWH BTOPUUHbIN MHIEKC, daitn Ha3bi-
BAIOT UHBEPMUPOBAHHBIM.

Ecny BTOpUYHBIE MHAEKCHI CYLIECTBYIOT JUISI 8ceX BO3MOXHbLIX MO-
nelt, haiin — noanocmbsio UHEEPMUPOBAHIBILL.

B ¢usuueckoit BJI cneayer paccMaTpuBaTh METOABI pasMellieHUsT (3a-
NUCh U XpaHEHUE) TAHHBLIX U METOMbl J0CTYNA (MOUCK) K HUM.

OCHOBHBIMU METOJaMM XpaHeHUS] U MOUCKa SIBJAIOTCA (DU3nUecKH
MOCe10BATENbHbII, NPAMOI, HHIEKCHO-TIOCEIOBATEIbHBIA U HHACKC-
HO-TIPOU3BOJIbHBIN. [l UX CPaBHUTENLHOW OLUEHKU MCIONbL3YEM ABa
kputepus [12].

Apexmusiiocms xpanenus — BeAUUUHA, OOpATHASI CPEHEMY YUCAY
0aiiT BTOPUYHOM NMaMsaTH, HEOOXOAMMOTO [ XpaHEeHUst oaHoro Gafita
UCXOAHOM MaMSATH.

Dppexmusocms docmyna — BeNNUMHA, 00paTHAsI CPEAHEMY UYMCITY
(uznyecknx obpaleHHt, HEOOXOAUMBIX AJIS OCYLECTBIEHUS JIOTUYeC-
KOro OCTyma.

Brinensior [9] nepBuuHble (pU3MUECKU MOCAEROBATEIbHbIIA U NPO-
U3BOJIbHBII) U BTOPUYHbIE (MYJIbTUCITMCKOBbII, MHBEPTUPOBAHHBII (aii-
Jibl, IBYCBSI3HOE JIepeB0O) METOIbI A0CTYyMNa.

IMpuMeHNTENBHO K Hepapxuyeckoit MJI 0OCHOBHbBIE METO/bI MOJIYYH-
JIU CBOM Ha3BaHMs U aGGpeBHaTyphl (puc. 9.2):
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Opranusaims
JAHHBIX

CICIOBaHUA

I 1
HSAM HIS IHDAMI lHIDé Ml

Iocneno-  WHpekcublit noctyn  Ksumposanne — MHaexcHwlit foc-

DU3NIECKOTO E 33 CUET: YxasaTeneﬁ

BaTeJIbHBIA K KODHEBOMY, _ UL KODHEBOro Ty K KOPHEBOMY
IOCTYII KO  IIOC/IENOBAaTeNbHBIH  cerMeHTa, CErMeHTY,

BCEM K TIOOYUHEHHEIM yKazaTenu [id  yKasaTelH K
CerMeHTaM CerMeHTaM TIOMYMHEHHBIX  ITONYMHEHHBIM

Puc. 9.2. Meroasl xpaHeHUs U ROCTyna

1) uepapxuuyecku nocneaosarenbHblil Meton aoctyna (Hierarchical
Sequential Access Method — HSAM);

2) nepapxuueckuit npsmoit Meron (Hierarchical Direct Access Method —
HDAM);

3) uepapxuyecKuit HHIeKCHO~MocxenoBarebHbiit Meton (Hierarchical
Indexed Sequential Access Method — HISAM);

4) viepapxuuyecKuit MHAeKCHO-MpousBobHbIl Metox (Hierarchical
Indexed Direct Access Method — HIDAM).

Jaaum 3TMM MeTogaM KpaTKylO XapaKTepUCTHKY [9].

Hepapxuyecku nocneaoBaTeibHblii MeTo. 3amMCH XpaHATCS B JIOTH-
YyecKo# Moceq0BaTeIbHOCTH, daiil UMeeT MOCTOAHHBII pa3Mep, yKka3a-
TEU MOTYT OTCyTcTBOBaTh. JIaHHBIe XxpaHATca B maBHOM daiine, a 06-
HOBJIEHHE TpebyeT co3naHus HoBoro rimaBHoro [4, 10, 11] daiina ¢ yno-
pPAAOYEHUEM, ANA YEro MCIOJb3yeTCsl BCIOMOTaTeNbHbL daiin.
D DHeKTUBHOCTH MCMONB30BAHUS MamaTH O6nuska Kk 100%, sddekrus-
HOCTb JOCTYIA HU3KA.

Meron ynobeHn nnst pexuma 1, omHako GwicTponeicTBie B pexXume 2
MaJio: IS €ro MOBBILIEHUS HEOOXOAMMO UCITONb30BaTh OUHAPHBIN T10-
nck (B- u B*-gepeBbst). Bpems BKIIOYeHUS U yIANeHUs 3aMuceil 3HAYK~
TeJIbHO.

PasHOBHAHOCTBIO MeTOA SIBJsIETCsl U3NMUECKU CBSI3aHHBIN (CBSI3aH-
HO-MOCJIEIOBATENIbHBIA) METON, KOTOPBIA HAa3bIBAIOT TAKKE HAOMIHbIM,
WUmeroTcsi HecMexHbie (PU3UYECKUE YUACTKH NAHHBIX, MCNONB3YIOTCS
ykasatenu. OcyluiecTBasieTcd AMHAMUYECKOoe Tnepepaciipeie/ieHHe mamsi-
TH: B OOHOM M TOH e 06JIaCTU MaMATH MOXHO BBITIOJIHATh HECKOJIBKO
NpoLeccoB Wiy paboTaTh ¢ JAHHBIMU, 00NANAIOLIMMU GOMBILON U3MEH-
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4UBOCTHIO. [TpU BKIIIOYEHHUH M yAAIEHUU AAHHBIX MEHSETCS TONbKO JIOo-
ruka noucka. B pexume | BpeMst moucka MaJlo, B pexumMe 2 — GoJblioe.
3arparsl HA BTOPUYHYIO NaMsTh HeBeNnuKU. [IpuMensitb OMHApHbLA MO-
UCK 3[1e€Ch HEMb3S U3-3a HEIUIOTHOI ynakoBKU JailloB U HEBO3MOXHOC-
TU BBIYMCIISATH ajipeca.

B opraHusaliuu JaHHbBIX WCAOJB3YETCS Liefast rpyrnna MHAEKCHBIX
METOIOB, OCHOBHBIMU U3 KOTOPBIX SABASIOTCS MHAEKCHO-TIOC/EN0BATE N b-
HbII M MHIEKCHO-TIPOU3BOJIbHBI METObI.

UupekcHo-nocnenosatenbubiii MeTon. MHaekcHbiit daiin ynopsiaoueH
MO NepBMYHOMY Kiiouy (TJIaBHOMY aTpuoyTy dusuveckoit 3anucu). Uu-
JEKC CONEPXKHUT CChUIKM HE Ha KaX[Ayl 3alluch, a Ha Tpynmny sanvcei
(puc. 9.3). [TocnemoBaTenbHas opraHW3auusl UHAEKCHoro ¢aitna gonyc-
KAeT B CBOIO 0Yepeab €ro MHAEKCALMIO — MHOrOYPOBHEBAsA MHAEKCALIUS
(puc. 9.4).

IIpouenypa nobasneHus1 BO3MOXHA B ABYX BUAAX.

1. HoBas 3anuchk 3anoMHHaeTcsl B OTAeNbHOM (haitne (o6aactu), Ha-
3bIBaEMOi 001acmbio nepenoanenus. bnok 3Toil 061acTH CBA3BIBAECTCA B
LEINMOYKY € OJIOKOM, K KOTOPOMY JIOFHUECKH MPUHAIEXKUT 3anuch. 3a-
MUCh BBOAUTCSI B OCHOBHOM ¢haiin.

2. Ecnu Mecrta B 6JloKe OCHOBHOrO (haifjia HeT, 3anuch AENUTCS MOo-
MMojiaM U B MHAEKCHOM (aiine co3aaercsi HOBbIit OJIOK.

Hanuume wHgekcHoro ¢aityia 6onblioro pasmepa cHuxaet 3gdek-
TUBHOCTb gocTyna. B 6onbiuoit B/l 0CHOBHBIM NMapamMeTpoM CTAHOBUTCS

WHpexcHbH daiin @aiin JaHHBIX
Bnok 1
3nayenue | Anpec, Actpos
HefcTBU- | HOMep —ﬂ Bopucos
TeNBHOTO | 610K Wpanon
Kmota Brok 2
Upanos | 1— [Kycros
[erpos | 2—>{JlumoHOH
CunopoB | 3——— |IIerpos
Biox 3
Turos
Ly|CanepoB
Cupopos

Puc. 9.3. UuaexcHO-NOCAEA0BATENBHbII METOL,
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WnpexcHsrit daitn WnpjekcHblit dain Daitnn JaHHBIX

Brok 7 Brok 5 Biok 1
SHfmerme Anpec, 3HaueHue| Anpec, 001
REHCTBH- | yomep kmoya | 610Ka
zf:;‘};:ro 670Ka 150 1 I 150

P . B 3_55 2 Broxk 2
678 6 —— 251
Biox 6 3.2.3.5

3uayenue| Aopec, Biok 3
KJI04ya 610Ka 455
536 3 536

678 4 Bnok 4
705
678

Puc. 9.4. MaoroypoBHeBast, HHACKCALHST

CKOPOCTb BBHIGOPKH MEPBUYHBIX W BTOPUYHBIX Kitoueil. IIpu Gonbiiuoit
MHTEHCHBHOCTH OOHOBNEHUS IAHHBIX CIIeAYET NepUuoIHYECKH TTPOBOUTD
peopranu3zaumio bJI. DddekTuBHOCTD XpaHEHHs 3aBUCUT OT pasMepa M
usmeHsemoctd BJI, a 3pdeKTUBHOCTE DOCTYMA — OT YHC/a YPOBHEN
WHAEKCAUWU, pacTipefiefieHus MaMATH IS XpaHeHUsl MHOeKca, YHMCa
sanuceid B bJI, ypoBHs nepenojiHeHUs.

ITpu mpou3BoJbHBIX MeTodax 3anucu GU3NYECKH pacloiaraioTcs
MPOU3BOJILHO.

HNuaexcHO-NPON3BONbHLIH MeTod. 3alMMCH XPAHATCS B MIPOU3BOJTBHOM
nopsaxe. Co3maercst OTHENbHBIA (ailn, XpaHsALUUil 3HaYeHUe AeiCTBH-
TEJBHOrO Kioya U du3uyeckoro aapeca (MHmekca). Kaxnoi sanucu
COOTBETCTBYET MHAeKc. OO1as cxeMa nokasaHa Ha puc. 9.5. Uaes mero-
Ja oTpaxeHa Ha puc. 9.6: Mexay BoipaGaTEIBAeMbIM (OTHOCHTENBHbIM)
aapecoM U dHU3NUECKOH 3anUChbi0 (A0COMOTHBIM 3IPECOM) CYLIECTBYET
B3aMMOOIHO3HAYHOE COOTBETCTBHUE.

Pa3HOBUAHOCTBIO 3TOr0 METOMA ABASIETCS HAIMYWE NAOMHO20 UHIEK-
ca: Kpome rnaBHoro ¢aiiia co3naercsi BCnoMoraTeNbHbii ¢aii, Ha3blBa-
€Mblid TUTOTHBIM MHAEKCOM. OH cocTtouT M3 3ammucu (v, p) ans moboro
3HAaYEHMST KJII04Ya v B DIaBHOM daiine, roe p — ykasarenb Ha 3alMch
rmaBHoro ¢aiina co 3HaYeHHeM KIIoua v.
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WHpaekcHbIA daitn Daiin gaHHBIX

Biok 1
3uauenue | Anpec, »| AcTpos
IEHCTBH- | HOMEpP » BaHOB
TeJBHOTO | 6JI0KA »| KycroB
KI1io4ya
Actpos 1| Bnok 2
BopoHos 2 »{BopoHon
HBaHoB ==l p—— Iletpos
Kycros 1 CanepoB
JIumonoB 3
ITetpos 2 Brox 3
Tukor 3 R
Cantepos 2 P JIHMOHOB
Cuopos 3 »|THUKOB
— L——lCumopos
Puc. 9.5. UHAEKCHO-NPOU3BONBHBIH METOA
Anpcc Dajin
6noka AAHHBIX
HpaHoB
IlerpoB 1.1 3 o 1.1
osgog Lo ; Pg:;:mfe ReHCT- » TP |—»{ 1.2 AcTpoB
Kycros 13 HOTO KJIIoYa 1.3 _1

Kycros

Puc. 9.6. Upea meroaa x3muupopaHus:
MNP — nporpamMma paHAOMH3aUMK

[psamoii MeTon. MiMeercst B3aMMOONHO3HAYHOE COOmMEemcmeue Mex-
Iy KJIIOYOM 3anucH U ee pusnyeckum aapecoMm (puc. 9.7). Beimensior
IBa BUAA anpecoB (puc. 9.8): OTHOCUTEABHBIA U AGCONOTHBIM.

B sTomM Merone HeoOXoAMMO IMpeoGpa3oBaHHe M HAJO YETKO 3HATHb
HCXOIHbIE JaHHbIE U OPraHu3aLuio maMatu. Knoum Jo/okHbI ObITh YHU-
KaJlbHBIMH.

DddekTuBHOCTH HOCTYyNa paBHa 1, a 3¢ PEeKTUBHOCTD XpAaHEHUST 3a-
BUCHUT OT IMJIOTHOCTU KJIIOYEH.

Ecin He TpeGoBaTh B3aMMOOAHO3HAYHOCTH, TO TOJY4YaeTcsi pa3Ho-
BUAHOCTh METOJA C UCMOJIb30BAHMEM KILUMPOBAHUSI — OBICTPOro mowuc-
Ka JaHHBIX, OCOOEHHO NMpU AO0aBIEHUN 3JIEMEHTOB HEINpeCcKa3yeMbiM
obpa3om.
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a) o IlpeoGpazoanue [—> bioku aapeca

! KJIwya B aipec  |———>
®u3uyecEne
6) N mapemns [

PB | 2000 > PB2000 | |

'1 'I Anpec=a-1999 s

PB | 2999 —>

PB 2999 1000
QN 500 1001

PB | 500 |

o | ! Anpec=b+501 > .

PB | 1499 —» QN 1499 | 2000

Puc. 9.7. [1psamoit meTon
) CuMBONBHEL 6) PN 416 N JETAIA
agpec (KIIOY) l
[peobpasoBanue 5425 OTHOCHTENbHbIK
KJII0Ya B 3anpocC anpec Goxa
OTHOCHUTENbHEIH NIPsi- l

N Mot anpec 61oxa

IIpeoGpasoBanue LN ycrpoﬁc‘ma]N uwuumpaIN nopom[ N 6n01;|
azpeca omnepa-

LIMOHHOM cUcTe-|

MoH

Puc. 9.8. AGcontoTHblit U OTHOCUTENBHBIA agpeca



Kammuposanne — metog goctyna, oGecrneunBalollInil IPAMYIO anpe-
CalMIO JAHHBIX TyTeM NMpeoOpa3oBaHMst 3HAYEHUI KITI0Yya B OTHOCHUTESTb-
HBIH Uau aGcomoTHbIN bU3nYecKuit aapec.

Anpec siBasgercd GyHKIUMEH 3HAYUEHMS MO U KJII0oYa 3anucH. 3anu-
cH, IpHoOpeTAIINE OIUH anpec, HA3BIBAIOTCA cuHoHuMamu. B KauecTBe
KpUTEPHEB ONMTHMH3ALIMU AITOPUTMA KIUIHPOBAHUS MOTYT ObITb: TIOTE-
pPA CBSI3U MeXIy aApecoOM U 3HAYeHHUEM TMOoJisi, MUHUMYM CHHOHUMOB.
TTamMATb AENHUTCS HA CTPAHULIBI ONIpeAeIEHHOTO paiMepa, U BCe CHHOHM -
MBI TIOMELUAKTCS B NpeAesiax OfAHON CTPpaHUUBI UM B 06N1ACTh NMEpeno-
HEeHYs. MexaHu3M MOUcKa CHHOHUMOB — LIETIOUEYHbLH.

J1060it ameMeHT K31I-TabaULIBI UMeeT 0COOBII KITIOU, a caMO 3aHece-
HMeE OCYLUECTBJISAETCS C MOMOLIBIO K3LI-DYHKIIMH, OTOOpaXKaOLLEH Kito-
Y1 Ha MHOXECTBO LIEJIBIX YUCEJT, KOTOPBIE jIeXaT BHYTPU AHana3oHa aj-
pecoB TaOIULIBL.

Ksu-yHkuus nomkHa oGecneyuBaTbh paBHOMEPHOE pacrpeaeeHne
KIoYell mo anpecaM TaOJMUBL, OIHAKO JBYM Pa3HbIM K/IIOYaM MOXET
COOTBETCTBOBATh OAMH aapec. Ecnu agpec yxe 3aHAT, BO3HUKAET COCTO-
SAHU1E, Ha3bIBAEMOE K0AAU3UA, KOTOPOE YCTPAHSIETCSl CIIeLMATbHBIMU aJl-
TOPUTMaMM: MPOBEPKA UAET K CEAYIOLIEH stueiike 10 OOHapYyXeHUs CBO-
el ssueiiku. DIeMEeHT ¢ KII0YOM MOMELAeTCs B 3Ty SYEHKY.

Jns moucka MCTONIb3YETCs AHANOTUYHBIA AJCOPUTM: BbIYMCISIETCS
3HayeHUe K31I-PYHKIIMHU, COOTBETCTBYIOLIEE KIIIOYY, NPOBEPSIETCs die-
MEHT TabJHLIbl, HaXOAAHMIICS 110 YyKa3aHHOMY anpecy. Ecnu oGHapyxu-
BaeTCsl MycCTas siyeiika, TO BNEMEHTA HeT.

PasMep k31-TabjauLbl JOMXKEH ObITh GOJblIE YKUCHIa pa3MellaeMblX
asieMeHTOB. Eciiu Tabnuiia 3aroaHseTcss Ha UEeCTbAECAT MPOLIEHTOB, TO,
KaK [MOKAa3bIBaeT NPaKTUKa, /ISl pa3MelleH1sI HOBOTO 3JieMeHTa MpoBe-
psieTca B CpeaHeM He Gotee aByx siueek. Ilocie ynaneHus aJ1eMeHTa fpo-
CTPAHCTBO MaMATH, KAK TPAaBMJIO, HE MOXET OBITH MCITONB3OBAHO MO-
BTOPHO.

TIpocTefliUM AJITOPUTMOM KILIUPOBAHUS MOXET SBNSATHCS PYHK-
uus f(k) = k(mod 10), rue k — xkmioy, uenoe yuciuo (tadn. 9.3). Takan
bYHKUMA He AaeT paBHOMEPHOTO paclipelesieHHsl, ¥ TIOTOMY MCMOJb-
3ytoT Gonee rmoaxoasaure PyHKIMHU, HapuMmep /= cymMa unudp Kioya
(mod 10) + 1.

«TTnaroit» 3a CKOpOCTh MOKUCKA U OGHOBJIEHUS B PEXUME 2 SIBISETCS
HapylleHuUe ynopsaodeHHocTH daiina, noteps BO3MOXHOCTH BHIITONHATD
NaKeTHyI0 06paboTKy Mo nmepBHYHOMY Kitouy. Bpems o6paboTku B pe-
KuUMe 1 BENMKO.

Db dekTuBHOCTL XpaHeHUs! U 3P PEeKTUBHOCTD JOCTYMA MIPHU UCITOJb-
30BaHUY K3UIMPOBAHKS 3aBUCUT OT pacmpeeneHs KIoYe, aropurMa
K3UIUPOBAHUS W pacnpeneyieHUs MaMsaTH.
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Tabauya 9.3
lNMpsmoi meTon aocryna

PO RIS fvciegnin (omoommenmh N G10k)
X101 01 01 X101
X102 02 02 X102
X103 03 03 X103
X199 99 99 X199
Y500 100 100 Y501
Y501 101 101 Y501

9.4.40CTYN K JAHHLIM U UX OBHOBJIEHUE

Crenyer oTaenbHO NMOrOBOPUTh 0 METOAAX MOUCKA gaHHBIX [9, 10] u
Bblgaye pe3yabTaTtoB (B IMPOMEXYTOYHYIO NMAaMsTh, Ha TepMHUHAI) s
MOCNENOBATENbLHBIX METOA0B OOpaGOTKH. 34eCh UCMOJb3YIOT TMOUCK C
rnoMoubio aepesa (6uHapHoe B-, BY-nepeBps). buHapHoe AepeBo siBis-
eTcsl pa3sHOBUIHOCThIO B-nmepeBa. B-nepeBo pomyckaer Gosnee AByX BeT-
Beil, MCXOMSILIMX U3 OMHOM BepluMHBI. J106as BepliMHA COCTOMT M3 CO-
BOKYNHOCTH 3HAYEHWIA NMEPBUYHOIO KJII04a, YKa3aTeneil MHIeKCcoB U (ac-
COHMUPOBAHHBIX) JAaHHBIX. YKa3aTe/llb MHAEKCA HCIMOJNb3yeTcs IS
nepexoja Ha cleayouuii, 6ojiee HU3KHIL ypoBeHb BepuluH (puc. 9.9).
«XpaHuMble» B BeplUWHE JaHHBIE haKTUYECKHU MPEACTABAAIOT COOO0M CO-
BOKYITHOCTb yKa3aTeJieil JAaHHbBIX M CIIyXar s (U3uyecKoil opraHm3a-
UMM JaHHBIX, ONPEedEACHUS MOJOXEHUS JaH-
HBIX, KJII0YeBOe 3HAYEHHE KOTOPBIX XPAHUT-
cs B 3Toi BepluMHe UHAekca. Pusnueckas
OopraHMU3aLys BeTBSLIENCS BepLUMHBI B-nepe-
Ba noAo6Ha ¢GpU3NYECKOil MoCHenoBaTeIbHOM
CTPYKType. ANTOPUTM paboThl GUHAPHOTO Jie-
peBa (B BepLUMHAX) TnipejcTaBiaeH Ha puc. 9.10.

BTOT METON JaeT Xopolee UCITONb30Ba-
HHME MaMATH, 006NMaNaeT MajibiM YMCJIOM IO-
Puc. 9.9. Mcnonszosauue  AOMepaumii. BkmoyeHue U yoajieHue JaHHBIX

B-nepesa JIOCTATOYHO MPOCTO U 3¢ HeKTUBHO.,
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Puc. 9.10. Anroputm noucka no B-pepesy:
K3 — kimiou 3anpoca; KJI — Kn104 maHHbIX

Bonee pacnipoctpaHeHHBIM BapyaHTOM B-nepesa siBasietcst B*-nepe-
BO. 31eCh BO3MOXHO MCITONb30BaTh JABYHANpPaBlEHHbIE yKa3aTeiau, a B
MPOMEXYTOYHBIX BEPHIMHAX UMeeT MecTo aybnupoBanue kiovein. Eciu
MPOUCXOAUT JieJieHUE BEPILMHBI, TO B UCXOMHYIO BEPLINHY MEpPeChiiaeT-
cs 3HauYeHue cpeHero kimoya. Pakrudecku B*-nepeBo ecth MHIEKC (yKa-
3aTeNb Bcex 3amuceil ¢aiina) BMecte ¢ B-nepeBoM, Kak MHOrOypoOBHe-
BbIM yKasaTejleM Ha 3JIEMEHTHI TOCHeIHETO UHIEK .

B B*-nepeBe ero konus nmomeiaercs B JeBYIO YaCTh IPABOTO JIUCTA,
YTO TO3BOJISIET YPOCTUTD OMEpaluK J00aBNeHUsT U ynaneHust [8].

IMonBoas HEKOTOPBIE UTOTH, MOXHO CHeNaTh CleIylolue npeiBapu-
TeNbHbIE BBIBOJIBL.

s cynepdBM yalite Bcero Mcnonb3yercsi HEPapxuyeckass Moaeib
JNaHHBIX B CHJIy ee BbICOKOTO GbicTponeiicTBusi. [Iisi mepcoHanbHBIX
KOMIbIOTEPOB LUIMpOYaiilliee PacnpocTpaHeHWe MONy4YMIa PENsILIMOH-
Hasi MOJIeNb JAHHBIX, MO KOTOPOW MPOBENEHBI 3HAYMTENbHbIE MPU-
KJIaJHble U TEOpETHUYECKHE UcceloBaHus. B mocnenHee Bpemst pensi-
HMOHHYIO MOJIENIb CYLIIECTBEHHO MOTECHW/IA 00bEKTHO-OPUEHTHUPOBAH-
Hast MOJesib TaHHBIX.
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KouTrponbHbie BONpOCH!

1. HazoBuTe 1O0CTOMHCTBA U HEAOCTATKU MEPAPXUYECKOM, CETEBOH, pessuuonHoi M.

2. MMouemy Heo6xoauMO mpeodbpazopaHue Mopaeneil naHHbix? Hasosute ocHoBHBIE
BapHaHThI TAKUX NpeoOpa3oBaHUil.

3. Mepeuncnute atansl BuiGopa CYBJL.

4. KakMuMu MeTOAAMM BO3MOXHO ocyluecTsuts Boibop MJ1?

5. BygeT au BLINONHEHHBIH MO PACCMOTPEHHOMY METORY ONMTUMANbHBIN BoiGOp ML
ONTUMANBHBIM C MO3ULHMK BCEro mpouecca npoekruposanusa bJ1?

6. Kakue CylwecTsyloT METOAB! OPraHU3aLMK JAHHBIX U JOCTYNA K HUM?

7. JaiiTe CpaBHHUTENbHYIO XapaKTEPUCTHKY NOCIEAOBATENIBHOMY, NPAMOMY, UHAEKC-
HO-MOCNEAO0BATENbHOMY U MHAEKCHO-MPOU3BOJBHOMY METOAAM.

8. HazoBuTe nepBHYHbIE 1 BTOPUYHBIE METOABI JOCTYMA.

9. Yro Takoe k3wuposaHue? [IpuBeaure npuMep anropuTMa K3WMPOBAHUA.

10. KakoBo nasnauenue B- u B*-nepesben?



Fnasa 10

OGwasa xapakTepucTuka
pacnpegeneHHbix 6a3 aAaHHbIX

[o cux nop M3y4anuchb LEHTPann3aosaHHble, nokanbHbie 6a3bl AaHHbIX,
B 1o xe Bpems pacnpepneneHHble 6a3bl AaHHbix (PBL) Haxogat Bce Gonee
LIKPOKOE NPUMEHEHUE B CBA3U C MaCCOBLIM PACNpOCTPaHEeHNEM «CeTe-
BbiX» TE@XHONOIMIA.

Teopus cosganua, UcronsL3oBaHna v GyHkumMoHuposarve PB umeet ceon
0Cc0BeHHOCTU NO CPaBHEHMIO C LEHTPann3oBaHHbiMi B/,

B cuny cka3aHHOro B JaHHOM YACTU aKUEHT cAenaH NperMyLLIeCTBEHHO Ha
oTnnuug Teopun PB OT TEOPUM LeHTPaNU3oBaHHLIX BA.

B rn. 10 paccmotpeHa cyTb PB/l v ee BO3MOXHbIE CTPYKTYpPbl. OTMEYEHO
Bce 6onee WMpoKoe PACNPOCTPaHeHUe PexXuMa KIneHT—cepBep, A9 KOTopo-
70 NpegcTasneHa cneunduka 0OaHO- 1 MHOMOYPOBHEBOIA CTPYKTYPGI.

10.1. HOBBIE TPEBOBAHMS,
NPEABLABASIEMbIE K B

Ba3spl JaHHBIX IBUUCH B 3HAUMTEIBHOI MeEpe CJINCTBUEM Pa3BUTHSA
[39] aBromarnaupoBaHHbIX cucTeM ynipasiaeHus (ACY). TlepBoHayanbHO
ACY cTponIuCh 1o LIEHTPATH30BAHHOMY IMPUHLUITY: JaHHBbIE U3 HCTOYHH-
KOB TepeIaBAIMCh B LIEHTPAIbHBIN BHIYUCIUTENbHBIN LIEHTP ¢ cynepBBM
U TaM oOpabarpiBasiuch. B cuity 31oro 6a3bl JaHHBIX [EPBOHAYAJIBHO
Ha3bIBaIUCh OaHKaMU JaHHbIX.

Cpa3sy xe BhIACHUIIOCH, YTO XOTs OBl YaCTh JaHHBIX HEOOX0IUMO 006-
pabarsiBaTh HEMOCPEACTBEHHO B MCTOYHHKAX AaHHbIX. Jlons AeueHTpa-
JIM30BaHHON 00paGOTKH JaHHBIX HEYKJIIOHHO poca.

K koniuy 80-x romos XX B. BOBHMIJIM HOBble YCNOBUSI paboThl st
BI: 6onpiune o6beMbl HHPOPMALMKM BO3HUKIM BO MHOTHX MeCTax (Ha-
MpUMep, PO3HUYHAsA TOProBis, nmonurpadudeckoe U Apyrue Mpou3BOA-
CTBA); UCTOYHUKOM OOJIBILIOr0 KOJMYECTBA JAHHBIX MOT OBITH U LIEHTP,
HO K 3TMM JaHHBIM TpeGoBajica GuICTPHIit JocTyn ¢ nepudepun (reorpa-
duyecku pacripeneieHHOE NMPOU3BOACTBO, paboTalolliee Mo OMHOMY rpa-
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$uxy). K ToMy Xe JaHHBIE MOF/W 3aMpalIMBaThCS M LIEHTPOM, M yaa-
JieHHbIMU noTpedurensiMu. TlosiBuaoch 60bliOe KOJUYECTBO NaHHBIX,
KOTOPBIE JOJKHBI MCTIO/Ib30BATCS B CPOUHBIX 3aMPOCAX, YAllE BCETO Me-
CTHOTO XapakTepa (MpoAaxa aBUa- M XKeJe3HOJOPOXHBIX GUneToB).

Hpumep 10.1. B KOMNbIOTEPHOM MHTErPUPOBAHHOM MoNUrpadpuyec-
koM npoussonctse [39] Heobxoaumoii saeasietca PBJI (puc. 10.1), cBa-
3pIBaIOLLAA B €IMHOE IIeJI0e MPOLECC YIpaBieHUs KOMIUIEKCOM pa3jinyg-
HBbIX TEXHOAOTHYECKUX MPOLECCOB. 3I€Ch OCYIECTBsIETCSl paboTa HE C
OIHMM, 2 C CUCTEMOI1 NMPUITOXKEHMIA.

HenTtpanuzoBanusie BJI, 0coGeHHO MOCTPOEHHEBIE HAa KJIACCMYECKOM
noaxofae, He MOIJIM YNOBIETBOPHTh HOBBIM TpeOoBaHMsAM. BosHukia
MOTPEeOHOCTD B CETAX Mepeaadyn JaHHBIX U GOPMUPOBAHUU CETH YHANEH-
HBIX KOMIIBIOTEPOB, B TOM 4YMcIie ceTH JiokanbHbix BJI, T. €. B pacnipene-
NeHHbix 6a3ax gaHHbix (PB/I).

BricTpoe pacripocrpaHeHMe ceTeil Mmepegayy JaHHBIX, PE3KOe yBeIu-
yeHHe oObema BHewrHel namaru [1K npu ee yaewesneHuu B 80-e roast
XX B., pasBUTHE BO3MOXHOCTEI! IEPCOHANBHBIX KOMITBIOTEPOB, KOTOPHIE
[0 CBOMM XapakTepucTUKaM B 90-€ rompl yxe npeBocxoauiu cynepdBM
80-x romos, co3manyu HeoOXoaMMYyIO 6a3y Ui peaiu3aliu U IHPOKOTo
BHeApeuusa PB/.

K nocromncrBam PBJI oTHocsTCS:

e cooTBeTcTBUE CTPYKTYphl PBJI cTpykType opraHusailuii;

¢ rnbkoe B3aumonaeiicTBUe JlokanbHbix B]I;

JINP,
OBOACTBO

CLTIDUATAS
OBBIE
nonpasneneﬂux

HCTIETYEPCKAs INE
A c.nyfoa

JIMIP, JINP, TP, P, JIIE, JITIP, JINP,

AYAIBHHK HavaneHuk Havamprux HavamsHuk Havamrux  § Havamusux aYaNbHUK

oTAena oexa uexa Lexa exa exa o1mena
yq CHAOXeHuA 3 X b

Puc. 10.1. CxeMa KOMNBbIOTEPHOTO HHTErPUPOBAHHOTO
nonurpadMyeckoro nMpoO13BoACTRA:

¥YY — ynpasasowas yactb; OY — 06beKT yrpasieHus
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¢ IMPOKHE BO3MOXHOCTH NEHTPANTU3ALUU Y3JIOB;

® HEernoCpeNCTBEHHBI JocTyn K MHGOPMAUUK, CHUXKEHHE CTOUMOC-
TH Tiepefay (3a CueT YMIOTHEHMsI U KOHUEHTPALMU AaHHBIX);

® BHICOKHUE CHUCTEMHbBIE XapaKTepUCTUKM (Manoe BpeMsl OTKJIMKA 3a
CYeT pacrapajuieIMBaHUsl POLECCOB, BbICOKAA HA/IEXKHOCTD);

e MOAYJIbHAsl pealn3aluus B3auMOIEHCTBUSI, paclUMpPEHHUs armapar-
HBIX CPelCTB, BO3MOXHOCTb UCIMOAb30BAHUS 00BEKTHO-OPUEHTHPOBAH -
HOTO MOAX0AA B MPOrPaMMUPOBAHUM;

e BO3MOXHOCTb pacnpeenceHns $aitnoB B COOTBETCTBUU C UX aKTHB-
HOCTBIO;

e He3aBHCUMBIE pa3paboTku nokanbHbiX Bl yepe3 cTaHOapTHBIA UH-
tTepdeiic.

Bmecte ¢ tem PB]I oGnanaiot Gonee CNOXHOM CTPYKTYPOM, YTO Bbi-
3bIBAET IMOSIBICHUE NOMOQNHUTENBHBIX MP0o0aeM (M36BLITOUHOCTb, HECOr-
JIACOBAHHOCTh JaHHBIX ITO BpEMeHU, COrJIACOBAaHME MPOLECCOB OOHOBIE-
HMSI ¥ 3aMPOCOB, UCIIONB30BaHUS TENEKOMMYHUKALMOHHBIX PECYPCOB,
y4yeT paGoThl HOMOJHUTENLHO MOACOSAMHEHHBIX noKalbHbIX BJI, cran-
JlapTrU3alusi o6Lero nHrepdeiica, yCnoxXHEHHUE 3a1UUThl JaHHBIX) COria-
COBaHMS padOTHI 3/IEMEHTOB.

Cepbe3Hbie 1pobiieMbt BOZHUKAIOT MPH MHTerpauuu B paMmkax PB]I
OIHOPOAHBIX (rOMOreHHbIX) JoKaabHbIX B/l ¢ oguHakoBbIMU, Yallle Bce-
r0 PeNALMOHHBIMH, MOAENSIMU AAHHBIX.

IIpoGnemMpl 3HAYUTENBHO YCIOXHSAOTCS, eclin JokanbHble B/l nocr-
POEHBI C MCITOJIb30BAaHUEM PATMUYHBIX MOJENE HaHHBIX (HEOAHOPO.-
Hble, reTeporeHHbie PBI).

Bo3Hukna He0OXOAUMOCTb B TEOPETHUECKOH MpopaboTKe NMPOLECCOB
B PB/I.

PacnpeneneHHas 6a3a naHneix (PB]) — cucrema noruyecku UHTer-
PUPOBAaHHBIX U TEPPUTOPHAIBHO pacnipeaesieHHbiX Bl, SA3bIKOBbIX, Npo-
rpaMMHBIX, TEXHUYECKMX U OPraHU3aLlMOHHBIX CPEICTB, NpeAHa3HAYECH-
HBIX JIJISI CO3MaHMsI, BeleHUsT U 00paboTku uHdopmaiLmu.

D10 03HayaeT, YTo MHPopMauus GUIMUYECKH XPAHUTCS HA PA3HBIX
BDBM, cBsa3aHHbIX CEThIO NMepenayn JaHHbIX. JI106Goit y3en (y4actTok) Mo-
XET BhIMONMHATH MPUJIOXEHHUE U YyYaCTBOBATh B pabore Mo KpaiiHed Mepe
OJIHOTO TIPUJIOXKEHUSI.

B pacrnipeneneHHoil 6a3e JaHHBIX UCMOAB3YETCA CAEAYIOLIast Ceuu-
dbuyeckass TepMHUHONOTUS.

ApXHTEKTypa KIHEHT—CepBep — CTPYKTYPa JIOKAIBHOM CETH, B KOTO-
poit TIpUMEHEHO pacripefesieHHOe YMpaBIeHUE cepBepoM U pabounmMu
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CTAHUMAMH (KJIMEHTAMU) A MaKCUManbHO 3((HEKTUBHOIO UCHONb30-
BaHUS BHIYMCIIMTEbHON MOLLHOCTH.

ATpubyT — XapakTepHUCTHKa 3JIeMeHTa HaHHBIX B OObeKTe.

Bbi30B npouexyps! — repegaya yrnpasieHUs MoanporpaMMe Win npo-
ueaype ¢ nocjeayoLuuUM BO3BpaTOM K OCHOBHOIT MporpaMme 1o oKoH4a-
HUM BBINOJHEHHUS MOATIPOrpaMMbl MJIM TIPOLEAYPBL.

Boi3oB ynanennoii mpoueaypoi (Remote Procedure Call) — Bbi30B npo-
ueaypsbl C Ipyroro KOMIibloTepa.

Hukancynsgnus — oobegrHeHNe JaHHBIX U TPOrpaMMBbl (Koj1a) B «Kari-
cysie», MORYJIE.

Knacc — obbequHsIOIasi KOHUENMUUsS Habopa 00beKTOB, UMEIOUIKX
obuine xapakTepucTUKHU (aTpuOyThI).

Komnonent — aHanor kiacca B npunoxeuuu Delphi.

KnueHT — xomnbioTep, o6paialoiiniicss K. COBMECTHO MCIOJb3ye-
MBbIM pecypcaM, KOTOphie NpeIoCTABIISIIOTCS APYTMM KOMIIBIOTEPOM (cep-
BEPOM).

Jlokanuzauus (pa3MelleHUe) — pacnpefesieHHe JaHHBIX MO y3Jam
(yyacTkam) CeTH C yyeToM AYOJIMpPOBaHMUSI (HAITMYMS KOITHIA).

Jlokanbuas BerauciauTenbHas ceTh (JIBC) — KOMMyHUKaLlMOHHAsI CH-
cTeMa, MOIJepXUBaloUlas B Mpenenax 3JaHMsl WIM HEKOTOPOW ApYroi
TEPPUTOPUM OIMH UJIM HECKOJIBKO CKOPOCTHBIX KaHAJIOB TiepeJaun ud-
pOBO#t MHGbOPMALIMK, TIPEJOCTABIEHHBIX MOAKIIOYEHHBIM yCTPOMCTBAM
JUTsl KPAaTKOBPEMEHHOI0 MOHOMOJIBHOTO MCIONMb30BAHHUS.

Meton — Habop noanporpaMm, oNepUpPyIOIUX ¢ JaHHBIMU.

Moer — ycTpONUCTBO Ik COEAUHEHHUS IBYX MONHOCThIO UASHTHYHBIX
MOJACETEI B OOLIYIO CETh.

Hacnenopanne — nepemaua onpeaeneHHbIX CBOWCTB OT KJIacca K €ro
MPOU3BOJHOMY.

O6BbeKT — KOMOMHAUUS 3JIEMEHTOB JaHHBIX, XapaKTepPU3YyIOLIUXCs
aTpubyTaMu, U MeTONOB MX 0OpaGOTKM, YIIaKOBaHHBIX BMeCTe B OJHOM
MomyJe.

ITomumMopdu3m — BO3MOXHOCTb MepeonpeaeieHMsT MPOLIEAYPHI B PO-
M3BOJHOM Kiacce.

IIpo3paunocTs — YCTPOMCTBO WJIM YacTh MPOrpaMMBI, KOTOpas pa-
60Taet HaCTOJIKO YETKO U MPOCTO, YTO €€ AeiCTBHSI HE3aMETHBI NOJb30-
BaTeno.

CoiicTBo — aHajior arpubyra B npwioxeuuu Delphi.

Cepsep — y310Bast CTAHLIMSI KOMIBIOTEPHOM CETH, NpeIHa3HAYEHHAs
B OCHOBHOM /ISt XpaHEHMs] JAHHBIX KOJUIEKTUBHOTO MMOJIb30BAHUS U IS
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06paGoTKHM B Heil 3afipocoB, MOCTYMAOLWMKX OT I0Jb30BaTeNAeil APyrux
Y3110B.

CoflbiTHE — CHrHAJ 3arycKa MeToja.

Cpena (Computer Aided Software Engineering — CASE) — cpena
CO3JaHUS TMPOrpaMMHOr0 o0ecrneyeHus, OpUeHTHPOBAHHASI Ha pa3pa-
60TKy NporpaMmbl OT TUTAHMPOBAaHUSA U MOIEJIMPOBAHUS A0 KOAUPOBa-
HHUS U JOKYMEHTUPOBAaHUA.

DparMeHT Joruyeckuit — GJIOK NAHHBIX, OAHOPOJAHBIX st TPAH3AK-
LMI C TOYKU 3peHUs HOCTYyIa.

MparmenTauua (pacwieHeHUE) — Mpoliecc pa3OMEHUs] LEJOCTHOTO
00bexkTa NOGAILHOTO THUIMA HAa HECKOJIbKO vacTeil (hparMeHTOoB).

@®parmeHT XpanuMblii — du3MYEcKas peausalus forudeckoro dpar-
MEeHTA.

Iln03 — ycTpoRCTBO ANl COEAMHEHUSI PA3BHOTUITHbBIX CeTeit, paboTa-
IOIUUX IO Pa3HBIM MPOTOKOJNIAM.

BonbumHcTBo TpeGoBaHui, npeabsiBnseMbix K PB/I, ananornuyHo Tpe-
GoBaHUAM K lieHTpanu3oBaHHbLIM BJI, HO UX peanu3alus UMeeT CBOIO,
paccMarpuBaeMylo HUXKe cneunduky. B yactnocru, B PBJ nnorna no-
Jie3Ha U30BITOYHOCTb.

JJononHUTeNbHBIMU cieuMPUUEeCKUMHN TPeOOBAHUSIMU SIBJISIIOTCS:

¢ J10O/JI B paMKax CXxeMbl IOMXKEH ObITh OAWH AN BeexX JoKanbHBIX BJI;

e NOCTYN HOJiXXeH OBbITh KO/UIEKTMBHBIM K JoOoi obnactu PB c
COOTBETCTBYIOLLEH 3AILMTOM UHMOPMALIUM;

e MOACXEMBI JOJIKHBI OBbITH OMNMpEHe/ieHbl B MeCTe COCPENOTOUYEHMSI
ANIrOPUTMOB (MPUJIOXEHUI, MMPOLECCOB) MOMb30BATENS;

e CTElEeHb LUEHTPATU3ALIMH ROXKHA ObITh pa3yMHOM;

e HeobxoauM cOop u obpaborka nHpopMmaluu 06 3¢rGeKTHBHOCTH
¢yuxumoHuponanus Pb]I.

B pansneitwenm K. Jdeitr chopmynuposan 12 npasun ana PBI [1—3].

1. JlJokanpHast aBTOHOMHOCTb.

2. OTCyTCTBHE ONMOPHI HA LIEHTPANbHbINA y3e.

3. HenpepnisHoe ¢yuxkumuoHupobanue (passutue) PBJL

4. Hesasucumocts PB]I ot pacrionoxeHus jgoxkanbHbix bI.

5. He3asucuMocTh OT (pparMeHTaALIUU TAHHBIX.

6. HesaBucuMOCTD OT peruiukalumn (AyOoJupoBaHUst) JaHHBIX.

7. O6paboTKka pacnpee/ieHHbIX 3aMpOCOB.

8. ObpaboTka pacnpeneneHHbIX TPAaH3aKUHUH.

9. HesaBucumocThb OT THIAa OOOPYAOBAHUSA.

10. He3aBUCHUMOCTb OT OMEPALIMOHHOM CUCTEMBL.
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11. He3aBUCHUMOCTb OT CETEBOII apXUTEKTYPHI.

I2. He3zasucumocts ot Tuna CYB/.

B nanbueitem paccmorpeHuu PBJ BeiaenuM:

e 00wIKMe Bonpocht (cocTaB, pabora PHJI);

e TeopeTuyeckue Bompocsl PBJI, B KOTOpbIX MO-MpexXHeMy BbiJe-
JIUM TPpH cocTaBiisiiouine (Co3qaHue, HCNOJb30BaHue W QYHKIIHOHHPO-

BaHue PBJI).

10.2. COCTAB U PABOTA P/

Cxema PB/L Moxer ObITb MpeacTaBieHa B BUAE, IOKa3aHHOM Ha pucC.
10.2. B Heil BBLAEASIOT MOJIb30BATEIbCKUI, TNOOANBHBINA (KOHLIENTYAJb-
HbII1), parMeHTapHBINH (JIOTMYECKUI1) M paclipeae/ieHHbIH (JIOKATbHbIN)
YPOBHHU nNpeacTaBieHust gaHHbIX (puc. 10.3), onpenensiioiine ceTeBylo
CVYBI [11].

O6wuit Habop (cucrema Tabsinu) AaHHbIX, XxpaHUMbIX B PB/I, npuse-
nen B 1abn. 10.1. BTo rnobanbHbI ypOBeHb, KOTOPBIH ONpeneseTcs
MNPy MPOSKTUPOBAHUHN TEMU X€ METOJaMM, YTO M KOHIEeNTyalbHasg MO-

nensb HeHTpanu3oaHHoi Bl

Cryxamue 1,2,3
3aBon a
Cripse A
[;J TTone3oparenu | [j
n‘i"
i i Vsen 1
v
Cryxauiue 3l i Cyxamue 2
3aBompa i VYzen 3 Vzen 25_ 3aBox a
Coipse C ™% ™% Cripse B
.0,:.' "."
Mons3oBarenu 3 IMons3oBaTenu 2

L] [ ] L] [

Puc. 10.2. Cxema PBE/]
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Ions30BaTenpckmii

/ TTonr3oBarens 1 7 / ITonw3oBarens2 7 / Ilons3osatens 3 /
I |

YposeHp
A A

I'noGaybHBIA

®parmenranus

Jloxanuzanus
(pa3melieHue)

~
’
270

Vien

Puc. 10.3. YpoBHu npeacrasiaerus pausbix B PBJ

Hanubie 8 PBI (rno6anbHbiti ypoBeHbs)
a) Cnyxawmnii

Tab6auya 10.1

N Umst 3anon Tapud
100 Hsanos 1 6
101 Terpos ! 6
102 Cudopos 2 10
103 Apmemos 2 12
104 IMeuknn 3 5
105 Kpamos 3 11

16 — 4840
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6) 3ason

Pacnonoxenue
C.-IMerepbypr
Bonorma
CbIKThIBKAD
B) Coipbe
N Haagaiue Konuuecmo
1 Kaprou 300
2 Kapmon 100
2 Omxpoimiu 940
3 Bpomops 75

B ta6n. 10.1 pasHbiMu mipudTamMu BbiaeneHsl GparMeHTh B,

He Bce maHHbie [106AIBHOIO YPOBHS JOCTYMHBI KOHKPETHOMY MOJb30-
Barenio. HauGosee nonHbie jaHHbIE (MTOJIB30BATENbCKUI, BHELLIHUI ypO-
BeHb) UMeIOTCs B y3ie 1 ronoBHoro npeanpustusi. B yanax (yyactkax) 2,
3 naHHble MeHee ToNiHbIe. Tak, B y3/ie 3 OHM MMEIOT BUI, MOKA3aHHBII B

tabn. 10.2.
Tabauya 10.2
Monb3oBarenbckuii ypoeexb B PB4
a) Cnyxawmii
N Umst 3ason Tapud
104 IMeygnn 3 5
105 Kpamos 3 11

6) 3aBon

Pacrionoxeunue

C.-ITetepbypr

Bonorma

ChIKTBIBKAD
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B) Chipsbe

N Hazsnaue Konuiecrso

Bpomiopw 75

TMonb3oBaTeNbCKUilt YPOBEHb COCTOMT M3 (PparMeHTOB (HaMpuMmep,
ctpoku 1, 2, 3 Tabnuua «3asom» tabn. 10.1) rno6ansHOro ypoBHs, KOTO-
pBi€ COCTAaBJISIIOT ghpaemermapHbiii, TIOTUYECKUI YPOBEHbD.

Boiaensiior ropH30HTaBHYIO U BEPTUKANIbHYIO pparMeHTaumu (pac-
wneHeHue). lopuzonmanvhasn gppaemenmayus CBsizaHa ¢ AeJieHUEM JaH-
HbIX Mo y3saM. [opusoHTaNbHBIE DPArMEHTHI He MepekpuiBaloTcs. Bep-
mukanshas Qpazmeiimayus CBsi3aHa ¢ rpyNMnUMpoBaHUEM JaHHbIX 10 3a-
ayaM.

@parMeHTalMsl Yallie BCEro He Mpearoiaraer ayoJIMpoBaHUs UH-
dopmauuu B y3nax. B To xe BpeMs npu pasMelieHUU GparMeHTOB
no ysnam (Mokaausayuy) pacnpefeneHHOrc YpoBHsl B y3fiax paspe-
maeTcsa MMeTh Konuu Toil win uHoil yactu PBJl. Tak, Hanpumep,
JoKanu3auus st npumepa B tabi. 10.1 MoxeTt uMeTh BUI, NMOKA3aH-
HbIil B Tabs. 10.3.

Tabauya 10.3
Noxanuaauusa JaHHbIX

HUmst Tabnuiist Pacripenencruc hparMcHTOR MO yiaM
\
Cnyxawue 1,2
1,3
12,8
3aBoj 1,2, 3
I 28
1
Colpbe 2
3
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OueBUIHO, YTO Ansl TaGIMUBL «3aBOI» OCYLIECTBAsiETCS AyOaupoBa-
HHUe, a AJs1 Tabnuubl «Chipbe» — pacuieHeHHe.

ITocne pasMenieHus: JaHHBIX KaX/bli y3el MMeeT JIOKaJbHOe, Y3-
JIOBOE MpeAcTaBleHue (JI0KanbHas Joruyeckas Moaensb). Pusuyeckyio
peanusauuio (normyeckoro) dparMeHTa HAa3blBAIOT XPAHUMbIM (ppae-

MEHMOM.

Ionr3oBarens PB]T

Y

CYPB]

v

BHyTpeHHuit
CETEeBOU
SI3BIK

CerteBoit

IIPOTOKOJI

CeTteBas
onepaloHHas
cucreMa (OC)

Y

JokanepHas OC

Y

JlokansHaa CYB]

Meron nocryma

JloxanbHasn

11

Puc. 10.4. Cxema
paborst PB/1

Wnauye ropops, PBJI MoXHO npeacTaBUTh
B BUIeE, MOoKa3aHHOM Ha puc. 10.3.

Ceth B PB]JI 06pa3syioT ceTeBbie Onepa-
UMOHHbBIe cMcTeMbl (HanpuMep, Windows NT,
Novell NetWare). B kauectBe CYB/I, nsHa-
YaJIbHO TpeaHa3HAYaBLIMXCS AJISI KCNOJIB30-
BaHMS B CeTH, cieayeT HasBarb BTrieve,
Oracle, InterBase, Sybase, Informix.

B cuny pacnpeneieHHOCTU JaHHBIX 0CO-
6yI0 3HAaYMMOCTh NMpuobpeTaeT CAOBaphb
pauHbix (cnpaBoyHuk) PBJI, xotopwiit B
OTJIMYKE OT CJIOBAPS LeHTpaTU30BaHHOI B]]
HMeEeT pacnpeleieHHYI0, MHOTOYPOBHEBYIO
CTPYKTYpY.

B obiem ciyyae MOryT OBITh BbIAEIEHBI
ceresoil, OOLIMiT BHELUIHWM, OO1IMiT KOHIIEN-
TYanbHBI, TOKaJbHbIE BHELIHUE, JTOKAJIbHbIE
KOHUENTYaJbHble U BHYTPEHHUE COCTaBJIsA-
roue ciosapsi PBJI.

EctecTBeHHO, yTO st paboTel B PB]I He-
obxoauMbl anMuHucTparopsl PBII u nokanb-
Hbix BJI, paboynMu MHCTPYMEHTAMU KOTOPbIX
SIBJISIIOTCS TIEPEYMCIIEHHBIE CIIOBAPH.

Cxema pabotst PBJl mokazaHa Ha puc.
10.4.

ITonb3oBaTeIbCKUIt 3anpoc, orpenensie-
MBIl TIPUJIOXKEHHEM, TOCTYNMAaeT B CUCTEMY
yIpaBieHUs pacipeaeeHHOM 6asbl JaHHbIX
(CYPB/I), uepes ceTeBYIO U JOKANBHYIO Ofe-
PalLMOHHBIE CUCTEMbI IONAAAET B JIOKATBHYIO
CYB/. Ecnu 3anpoc cBsi3aH C JIOKaJbHbIMHU
gaHHbIMH, CYBJI ocyluecTBasieT BbI30B AaH-
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HBIX U3 JokanbHOi B/, KoTopsie mocTynaior nonb3osBarenio. Eciu yacts
JaHHBIX 14 BBIMMOJTHCHUA MPUITOXEHHUS HAXOAUTCH B ﬂpyroﬁ JIOKaNbHOHI
BbII, nokansHass CYB]I 10nonHUTENbHO Yepes JIOKAIbHbIE U CETEBYIO OTe-
PallUOHHbBIE CUCTEMbI OCYLIECTBJISICT YAAJNEHHDBII BbI3OB TMPOLEAYPHI
(Remote Procedure Call — PRC), mocne BuIMOAHEHUSI KOTOPOii JaHHbLE
nepesaTcs MoJjib30BaTeo.

B03MOXHbBI YEThIPE CTPATETMU XPAHEHUST JAHHBIX: LEHTPaTM30BaH-
Hast (yacTo obGecrneymBaeMblil APXUTEKTYPOU KIIMEHT—CcepBep), pacuie-
HeHue (pparMeHTaLKnH), 1yOIUpOBaHME, CMelIaHHasI.

CpaBHUTENbHBIE XAPAKTEPUCTUKU CTPATETHIl XpaHEeHHUs TPUBEACHbBI
B 1abs. 10.4. Ha ee ocHOBe MOXeET ObITh MOCTPOEH MPOCTEHIUMIA anro-
PUTM BbIOOpA cTpaTeruu, NpuBeaeHHOI Ha puc. 10.5.

Tabauya 10.4
CTpaterum XxpaHeHus OaHHbIX

Hassanue

CyTb cTpaterum

JoctouHcTBO

Henocrarku

LenTtpanusauus
(B TOM UMCHE TEX-
HOJIOTUS KITUEHT—

cepsep)

EnvHcTBeHHaa KO-
ITUS B OIHOM y3re

[MpocTtoTa cTpyk-
Typbl

CkopocTs 06pa-
6OTKYU orpaHUYueHa
OIHUM YIIOM

OrpaHuUeHHBIH
OCTYTI

Majtas Hamex-
HOCThb

JonroBpeMeHHas

MamsiTh ofipenessteT
obvem B/l

Jlokanusauus
(pacuneHeHue)

EnuHCTBEHHAs KO-
TMUs1, pacuJieHEHHE
o y3nam (rmoxHast
korust B He xo-
mycKaeTcs)

O6wem B/l ompe-
HeJsieTcst MaMsITbio
ceTH

CHMXEHHE CTOU-
Moctu PBJ1

Bpems oTknuka
TPy HapaijieNbLHON
o6paboTke yMeHb-
HaeTcst

Marrast ©yBcTBU -
TEJILHOCTD K Y3KUM
MecTam

[MoBbluIe HHAS
HaJEXHOCTb TIPH
BBICOKOI JIOKUTH -
3alUU JaHHBIX

3arpoc MoxeT
OBLITH 110 BCEM
yanam

JocTtyrr xyxe, uem
TIPU LEHTPANIU-
3aUUU

Pexomennanun
nPUMEHeHHS:

JIONTOBpeMeHHasI
MaMSTh OTpaHUUEHa
MO CPABHEHUIO C
obwemom B/1;

IOJIXKHA ObITh
noseileHa 3¢bek-
TUBHOCTL (DYHKUM-
OHUPOBAaHUS TIPH
BBICOKOI cTeleHu
JIOKATU3ALUYU
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Ilpodonsxcenue maba. 10.4

Hasanue CyTb cTpateruu JocTouHcTBO Henocrarku
HybnupoBaHue B Kaxmoii IoKanb- Boiuie Hagex- 0O6wveM B/] orpa-
Hoit B/l monHas HOCTb, JOCTYTI U HUYEH TONTOBpE-
KOTIUS 3¢ peKTHBHOCTD MEHHOI TTaMATLIO
BbIBOPKH, TIPOCTOTA TMotpe6HocTs
BOCCTAHOBJEHUS. CHHXDOHM3ALIMMU
JlokanbHast acMH- | MHOTUX KOTU i
XpoHHas 0bpabor- Motpe6HocTs B
Ka.B y3uax JIOTIONTHUTEJIbHOM
IMonyyeHue Gbl- naMATH
GIPBIX;0THETOB Cnabas peanusa-
LS MapajienbHO
obpaboTtku
Pexomenanum
NpHMEHEHHA:
thakTop Hamex-
HOCTH TIpeBaTU-
PYET;
BI HeBenuka;
HWHTEHCUBHOCTH
0OHOBIEHUS] HEBbI-
COKa;
WHTEHCUBHBIE
3aIpocChl
CMelraHHas Heckonbko komuit JIoGas cremeHb Hano xpaHuth
XPaHUMOTO JIOTU- HATEeXHOCTH CJTIOBApH
4eckoro gparmeH- Bonburast gocTyn- Pocr croumoctu
T B KKIIOM yajie HOCTb COTTACOBAHUS [aH-
MeHbiue nmepecei- | HbIX
JIOK JaHHBIX PasHas yactoTa
[MapannensHas obpatieHus yana K
obpaboTka PANMUYHBIM YACTAM
B
[Torepst Hamex-
HOCTH M3-3a pac-
YNIEHEHUST TaHHBIX
Mannas csoGox-
Hast JOJITOBPEeMEH-
Hast TamMaTh U3-3a
IyOonupoBaHUs

OTMETHM, 4TO B OOBIYHOM CETH UMEET MECTO PABHOIIPABHE KOMITbIO-
TEPOB, YTO MOXET BbI3BATh JAOMNOJIHUTEbHBIE OCJIOXKHEHUS B YACTHU J0C-
TYMa K AaHHBIM B Npolieaypax OOHOB/IEHHUSI U 3aMpOCOB.
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A4
Konuposanue
Beeil PB/,

vy

Hybmnposanne

uHbopManu
B yajax

®parMeHTaMa

»
»

y
( Koner )

Puc. 10.5. Anroput™ BbIOOpa CTpaTEruu XpaHeHUsN:

A — 3anpoc JioKaleH

B cBs3M ¢ 3TUM YacTO UCTONBIYIOT apXumekmypy KaueHm—cepeep
(puc. 10.6) — cTPYKTypy JIOKQJIbHOI CETH, B KOTOPOM MPHUMEHEHO pac-
NpeaeaeHHOe yNpaBiieHUe CepBEPOM U PabOYUMU CTAHUUAMHU (KIHEHTa-
MU) IJisi MaKCUMaJIbHO 3P PEKTUBHOTO UCIMOJIb30BAHUSI BBIYUCIIMTENb-
HOM MOLIHOCTH.

B sT0it cTpyKType OOMH M3 KOMMBIOTEPOB, UMEIOIIMI CaMblil GOJb-
110# 06beM MaMATH U HauboJsiee BbICOKOE OBICTPOREHCTBHE, CTAHOBUTCS
NMPUOPHUTETHHIM, Ha3bIBaeMBIM cepeepom. Ha cepBepe value Bcero xpa-
HATCS TONBKO JaHHbIE, 3aMpalliiBaeMble KIIMEHTAMM.

K kauenmam He NpenbsBISIOTCS CTOJb XecTKHE TpeOOBaHUs Mo Ma-
MSTH U GbicTpoaeiicTBUI0. Ha HUX pacmosiaralotcs clioBapH U NPUIIOXKe-
HHd, CllyXauiue cBoeoOpa3HbIMU (GUNBTPAMH JUTSI JaHHBIX cepBepa. B
CBSA3U ¢ 3TUM o6MeH MHpopMauueit B apxurekrype (puc. 10.6) dakru-
4YeCKM MUHUMHU3UPYETCH.

Pa6Gora B apXuTeKType KJIHEHT-—CepBEep MOXET MOMACPXKUBATHCS U
¢ noMoubio cxembl Open DataBase Connectivity (ODBC), kak noka-
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Paboume cTaHIMHA
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cepBep

'
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A Vaen 3 Cerp Viem 2%

Cepsep D

Cepsep

Puc. 10.6. Apxutektypa KIHEHT—CepBep

punoxenue 3aHo Ha puc. 10.7. B atom ciyyae ceTb 06pasy-
eTcs MyTeM COeNUHeHUsi cepBepoB. Takoe co-
Menemxep ODBC eIMHeHMe obecneymBaeTcs MJIM CpeacTBaMU
. CYBJI (SQL Server) wiu MOHUTOPaMHU TpaH3aK-
Hpaiigep ODBC | | i (TUXEDO).

! O6cynum 6onee nNoApoGHO BapUaHT peayinsa-
uuu PBJl — apxuTeKTypy KiIMeHT—CepBep.

Cerp

A 4

Puc. 10.7. ODBC B apxurexType
Cepeep Bl KANEHT—CEpBEp
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10.3. CUCTEMA KJIMEHT—CEPBEP

COBMECTHO C TEPMUHOM <«KIMEHT—CEPBEP» UCMONb3YIOTCS TPU MO-
HATHUS.

1. ApXuTeKTypa: peub UAET 0 KOHLEMUUU nocTpoeHus BapuaHTa PB]I.

2. TexHonorusi: rOBOpsIT 0 mociaeaoBaTeNbHOCTH AcicTBuil B PB]I.

3. CucteMa: pacCMaTpUBaIOTCsl COBOKYMHOCTh 3/IEMEHTOB U UX B3aU-
MOJEHCTBHUE.

OO0 apXuUTeKType KIMEHT—CepBep TOBOPUIOCH paHee.

TexHonorus KaMeHT—cepBep MO3BOJSET MOBBICUTh MPOU3BOAUTEIb-
HOCTb TpyAa:

e COKpauaeTcsl obliee Bpemsl BLINMOJHEHUS 3aMPOCOB 33 CYET MOLII-
HOrO cepBepa;

® YMEHbINAETCS A0JIsT U yBeTMuUBaeTcs 3¢pheKTUBHOCTD UCITIONb30BA-
HUSI KIIMEHTOM (U151 BBIYUCIIEHUI) LIEHTPAJIbHOTO TMpoLeccopa;

e YMEHbILAETCS 00BEM UCIOIL30BAHUS KIMEHTOM NaMSITH «CBOEro»
KOMIIbIOTEPA;

e COKpalllaeTCs CETEeBO TpaduK.

K takuM KpynHoMacuiTabHbIM CHCTEMaM TIPEabSBISIOTCS CIEAYIO-
uiue TpeGosanus: 1) TMOKOCTb CTPYKTYPbI; 2) HaNEeXHOCTb; 3) AOCTYM-
HOCTb JaHHBIX; 4) NIErKOCTh 06CNYXUBAHUSI CUCTEMBI; 5) MaciuTabupye-
MOCTb NMPUJIOXEHUIA; 6) MEPEHOCUMOCTD MPUJIOXKEHHUIT (HA pa3HbIe MUIaT-
dopMbl); 7) MHOr03aAa4HOCTh (BO3MOXHOCTb BBIMOJHEHUS MHOIHMX
MPUJIOXKEHU ).

OTMETHM, 4YTO APXMTEKTYpE KJIUEHT—CEpPBEp NMpellliecTBOBAIA ApXU-
TekTypa ¢aiin—cepBep, B KOTOPOH BO3MOXHBI CAelyIOLUIMe BAPUAHTHI.

1. Ha xomnbloTepax-knueHrax umeercs kornus bJ. Pa6ora no rako-
My BapMaHTy MUMEET CACAYIOIUE CHOXHOCTU: CUHXPOHU3ALMA AaHHBIX
PasiMYHBIX KOMUii B KoHle paboTkl B/I; Beicokuii rpaduk (MoToku gaH-
HBIX MEXIY CepBEpOM M KIIMEHTaMM, MOCKOJBbKY nepeaaercs B jo0oM
ciayvae comepxumoe Bceit bJl).

2. B CYBJI Access, koTopasgd M3HAYyaJdbHO CO3[laHA KaK JIOKaJIbHasl,
NMpPeAyCMOTPEH PeXUM HejieHUs 6a3bl JaHHbIX. TaGauLbl OCTAlOTCA Ha
ceprepe (back-end), a ocTanbHble OOBEKTHI (3aMPOCHI, OTHETHL) MEpena-
1otcs kiauenTtam (front-end). B aToM cityyae no-npexHeMy O0JbLIOIH Tpa-
(huK, B cHiy 4ero npu UCNoJb30BaHUH daiin-cepBepoB KOJIMYECTBO 01~
KJIIOYaeMbIX KJIMEHTOB — TMPM HMX HAJEXHOIl paboTe — A0 uYeThipex.

B 10 Xe BpeMsi TpeGOBANOCH MOAKIIOYEHNE AECATKOB U JaXe COTEH
KJIMeHTOoB [1—3]. DToro ymanoch 1OCTHYb B apXUTEKTYpe (pexXuMe, TeX-
HOJIOTHMH) KIHEHT—cepBep. B aToM pexnMe TpaduK pe3ko yMeHbluaeT-
€S, MOCKOJIbKY MO CETU NMEPealoTCsl TOJNbKO T€ IAaHHbIE, KOTOPbIE COOT-
BETCTBYIOT 3aNpOCaM KJIHUEHTOB [2].
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IIna storo npuuiock nocrpoutrs CYBJl, u3HavYanpHO npeaHasHa-
yeHHble ans paborsl B cetn. Gupma Microsoft [27—29] BbiHyXaeHa
6buta — B pononHeHue K CYB]I Access, KoTopasi HCITOJIL30BaNach C f0-
Molupio npunoxenus ODBC TonbKo [ist KIMEHTCKUX Lieneil — npeio-
XUTh B KauecTse ceppepa Microsoft SQL Server. Takas cTpykTypa oka-
3aj1acb TSDKENOBECHONW WM HeymoOHOI, TaKk KaK pa3paGoTuukKy Tpeboba-
Jiock 3Hath yxe ae CYB]I.

W3 apyrux npemioxeHHit oYeHb YIauHbIM OKA3aJiCad MPOrpaMMHBLii
npoayktr Delphi [30—36], B pamkax KOTOpOro MOTYT MCHOJIb30BAThCS
CVYB/ dBase, Paradox, 1, npu otaenbHoi HHcTA/NAIUK, InterBase (pe-
xuM KnneHt—cepsep). [Ipu atom CYBJL InterBase nommepxuBaercs,
Hapsaay ¢ A3bIKoM nporpammupoBanust SQL, MOUIHBIM, MOHATHBIM, NPO-
CTHIM M LUHPOKO pAaCpOCTPaHEHHBIM SI3HIKOM TPOrpaMMHpPOBaHUSA
(Object) Pascal [11], nocTpoeHHbIM C TPUMEHEHHEM OOBEKTHO-OPHEH-
TMpOBaHHOTO noaxona [33].

IMocnenHee 00CTOATENLCTBO MO3BOJISIET JIETKO CTPOUTH OOBEKTHO-pe-
JISUMOHHBIE 6a3bl JaHHBIX (CM. [1. 9). Beicokas creneHb apToMaTHU3aLun
NMpOrpaMMUPOBAHUSI 1aeT BO3MOXHOCTh PE3KO YMPOCTMTb M CHU3UTh
TPYAOEMKOCTh TIPOLIENYp CO3MaHUsl WHTepdeiica monb3oBarens, U 0CO-
GeHHO ANIrOPUTMA TIPUJIOXKEHUS.

B cucreMe KineHT—cCepBep BO3MOXHO BBIIENUTH CIEAYIOLIUE CO-
CTaBNAIOLIME: cepBep, KIMEHT, UHTepdeiic MeXIy KIUeHTOM U CepBe-
pPOM, aAMHHUCTPATOP.

Cepsep OCYUIECTBIISIET yIIpaB/ieHHe OOLIMM IUISI MHOXECTBa KIHeH-
TOB pecypcoM. OH BBIMOJIHAET CIEAYIOLME 3aa4H;

e yripaBnset o6ieit BI;

® OCYLUECTBJISIET JOCTYN M 3aLUUTY JAHHBIX, UX BOCCTAHOBJIEHUE;

e obecrieynBaeT LENOCTHOCTb JAHHBIX.

K BJI Ha cepBepe npenbaBisiiorcs Te Xe TpeGoBaHus, KaK U K LieHT-
paan30BaHHOIl MHOromnoJib3oparenbckoi bJI.

CrnejlyeT OTMETUTD, YTO Pe3yJIBTAThl 3aAMPOCOB KIIMEHTA MTOMELLAIOTCS
B paGoyyio 06nacTh MaMgaTH cepBepa, Kotopas B psine CYB/I (Hanpumep,
Oracle) HaswiBalOT «TabnnyHast o61actTh». [TIOCKOAbKY OHa HEe 3aHUMaET
MHOTO MECTa, IS KaXIOro KJIMEeHTa-TI0/Ib30BaTells 11ejieco00pa3Ho co-
3aBaTh CBOIO TaGnuyHyl0 061acTh. B aTOM cnyyae ucxomHbie TaGnuibl
CTAHOBATCS ISl MOJIb30BATENA HEXOCTYITHBIMU, a apXusanust (KONMpo-
Banue) B/l npunoxeHus KIMEHTa ynpolnaeTcs.

KnueHT XpaHUT B KOMMbIOTEPE CBOU TMPHIOXKEHHSI, ¢ MTOMOLIUBIO KO-
TOPbIX OCYLUECTBJIIETCS 3aMpoc NAHHBIX Ha cepBepe. KiMeHT peuraer
Clenylolne 3aayu:

e [IPEIOCTABAAET MHTEPENHC MONB3OBATENIO;

e yNpaBJisieT JIOTUKOU paboThl MPUJIOXKEHWI;
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¢ MPOBEPAET AOMYCTUMOCTb NaHHbIX;

e OCYLIECTBIISIET 3aNPOC U MOJNyYeHUe AaHHBIX C cepBepa.

CpencTBoM nepefayu JaHHbIX MEX/Y KIMEHTOM U CEPBEPOM SIBSIET-
co ceTb (KOaKCHATbHBIA Kabesib, BUTast apa) ¢ CeTeBbIM (ceTeBasi onepa-
uvoHHast cucreMa — COC) U KOMMYHUKALMOHHDBIM TPOrpaMMHBIM 06ec-
MevYeHUeEM.

B xauectBe COC moryr ucnons3zosatbcss Windows NT, Novell
NetWare. KoMMyHHUKaLMOHHOE MPOrpaMMHOE 00ecrieyeH e MO3BOJSeT
KOMIIBIOTEPaM B3aUMO/IEICTBOBATh HA A3BIKE CHELUATIbHBIX POrPaMM —
KOMMYHUWKAIIMOHHBIX TPOTOKOJIOB.

B o61uem ciyyae Takoe B3aMMOAEHCTBUE OCYLLECTBISETCS C MOMOILBIO
ceMuypoBHeBOil cxeMbl ISO ¢ COOTBETCTBYIOILMMMU MpoTOKONaMu. [Inst Jo-
KaJIbHBIX ceTeil cxema ynpoiuaercs. [Tporokonomu mwist Windows NT cmyxkur
Transmission Control Program/Internet Program (TCP/IP), nnst NetWare —
Sequenced Packed eXchange/Internet Packed eXchaned (SPX/IPX).

PasHoobOpa3ue cereBbIX CPeICTB Je/IaeT HEOOXOMUMbIM CO3IaHUE CTaH-
JNapTHOTO MPOMEXYTOYHOTO MPOrpaMMHOro obecreyeHust KIneHT—cep-
Bep, HAXOMSLIErocsl Ha cepBepe M KiueHTax. [OBOPAT O NMPUKIAAHOM
nporpaMmmHoM uHTtepdeiice (Application Programming Interface — API).
Crona otHocarcs Open DataBase Connectivity (ODBC) u Integrated
Database Application Programming Interface (IDAPI), ucnons3yemsiii B
npunoxennu Delphi u CYB]L InterBase.

B3anmMopneiicTBUe KJIMEHTOB U CepBepa MOXHO MpeicTaBUTh cebe clie-
IOYIOLIUM 006pa3oMm.

ITpu o6paiteHUN MOJIb30BATENS K MPUIOXKEHHUIO KOMITBIOTEP-KJTUEHT
3aItpalIMBaeT y NMOMb30BaTeNst UM U napois. Ilocne 3roro — npu npa-
BWIbHOM OTBETe — NPWJIOXKEHUE MOXET ObITh 3aMylIeHO KIHMEHTOM.
IpunoxeHue gaeT BO3MOXHOCTb MOIK/IIOUUTHCS K CepBepy, KOTOPOMY
cOO0IIAeTCs UMS1 M TIAPOJib MOJIb30BATENS.

Ecnu noaxioueHne ocyuiecTBieHo, Ha4yMHaeT paboTaTh cepBep, Bbl-
MOJTHAIOLIMIA IBA BUIA MPOLIECCOB: NepeHero pasgena u GoHOBbIE.

ITpouecchl epeaHero pa3saena HeMmocpeACTBEHHO 00pabaThIBAIOT 3aM-
pochl, GOHOBasE COCTABJISIIONIAs CBA3aHa C YIpaBjieHUeM MPOLIECCOM 06-
paboTKM.

Pa6ora cepBepa MOXET MMeTh TaKOil TOPSIAOK.

1. TTocyie mOCTyMIEHUs 3anpoca fUcneryep CTaBUT €ro B o4epesb o
cXeMe «IMepPBbIM MPUILES — MEePBbIM 00CHYXEeH».

2. TIpoluiecc nepemHero paseia BhIOMPaeT «CaMblil CTapblii» 3anpoc U
HayKHaeT ero 06paborky. ITocne 3aBepiieHHsT pe3yibTaThl MOMELIAIOTCS
B oYepenb [Uis nepefayu KIUeHTY.

3. ucneryep MochlIaeT pe3ynbTaThl U3 OYeped COOTBETCTBYIOLEMY
KJITUEHTY.
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IIpu o6Gpaborke 3anpoca GOHOBBIE MPOLECCH! BHIMOMAHAIOT ApYyrue
BAXHBIE OMNepallii, OCHOBHBIMU U3 KOTOPBIX SBJSIIOTCS ClEAyIOuine:

e 3anuch AaHHbIX U3 B/l B npoMmexyTouyHyio (OydepHy0) namMsTh pa-
6oueit obnacty (Npu YTeHUH) N 0OpaTHO (MPH OOHOBIEHUM);

® 3aMUCh B XYpHAT TpaH3aKUMIL;

e apxuBalusi (KOMMMPOBaAHUE) TPYIN TPaH3aKLUHUIA,

e ABApHIHOE 3aBEpILEHUE TPAH3AKLIUINI;

e NepHoaMYecKas 3aMuch Ha JUCK KOHTPOBHbIX TOYEK st obecrne-
yeHUd BoccTaHoBNeHUs maHHbIX B PB]I nocne anmaparHoro c6os.

Anvunmcrpartop PBJI (APBJI) nomxeH pewath ciemyloniye 3anauu [39].

1. IInanuposanue PBJl 1 pacnipeneneHue maMsiTu.

2. Hacrpoiika xoH®Urypauuu ceTu.

3. Cosnanue PB/I.

4. Pa6ora ¢ pa3paboTYHKaMn IPHUACKEHHUI.

5. Co3maHue HOBBIX ITOJIb30BaTEiell U yNpaBieHUE MOJTHOMOYMSAMH.

6. Perynapnas apxusauus bl M BbINMONIHEHWE OMNepalMii MO ee BOC-
CTaHOBJIEHUIO.

7. Ynpasnenue noctynoMm K BJI ¢ momomsio OC u COC, cpencts
3aIIMUTH U AOCTYIA.

B Gonbumx cucremax APBJI MoxeT COCTOATD U3 psifia JIULL, OTBEYAl0-
HIuX, HanmpuMep, 3a OC, ceTh, apxXUBaLUIO, 3aILUTY.

Takum oOpa3oM, cucTemMa KJIMEHT—cepBep CBoeoOpa3Ha: ¢ OXHOM
CTOPOHBI, €6 MOXHO CYMTATh PAa3HOBUIHOCTBIO LIEHTPATU30BAHHOM MHO-
rornonb3oBare/bckoit BJI, ¢ Apyroit CTOpOHBI, OHA SIBASIETCS YAaCTHBIM
cnyuaem PB/.

B cBsi3u ¢ 3THM uMeeTCst creuudHKa U B MpoLiecce MPOeKTHPOBa-
Hus1. OHO no-npexHeMy HAYMHAETCS C CO3MaHMS TPUIIOKEHUS, 3aTeM —
uHrepdeiica u bII. OaHako B cwiy crieundUKU CUCTEMBI dTans! (ppar-
MEHTAlUU U pasMelIeHUsI OTCYTCTBYIOT U eCTh CBOU OCOOEHHOCTH.

OcCHOBHOe OrpaHuYeHMe ISt paboThl TAKON CUCTEMBI — MUHUMAJTb-
Hblil Tpaduk. [Toaromy npu pa3paboTKe NMPUIIOXEHUS, IOMUMO OOBIY-
HBIX 3212y (YSICHEHHS 1LIeJIU MPUIOXEHUS, JIOTHKU 00paboTKu, BUIA UH-
tepdeiica) ocoboe BHMMaHHUe clielyeT oOpaTUTh Ha paspaborky DLL-
ClieHapus U pacrnipeaeneHue GYHKLMI MEXOy KIMEHTaAaMH M CEPBEPOM.

Ucnonb3oBanue ansa cocrapnenust cueHapust CASE-cpencTs 3Haun-
TEJIBHO COKPAHIAET TPYAOEMKOCTh paboT Mo npoexkTHposaHuio. WMuave
9Ta MPOLEAYPa BHITIOJHAETCS BPYYHYIO C ITOMOIIBIO KOMaH si3bika SQL.

BaxHeiteit apnsierca 3agaya pacnpeaeienus ¢yuxumit. ITo camoii
CYTH TEXHOJIOTUM HA cepBepe pacriofioxxeHa B, a Ha KoMIblOTEpax-
KJIIMEHTAaX — mpuoxeHus. OnHAKO MPU NMPIMOJUHEHHBIX MPOLIEAypax
obecreyeHust LIETOCTHOCTH U 3aMPOCaxX B CETH MOXKET BOZHUKHYTb 00beM-
Hblit ceTeBOi TpadHuK.
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YTo6bl €ro CHH3NUTh, BO3MOXHO HCIONB30BaTh CEAYIOIHE PEKOMEH~
JALMH.

1. OGecrnieueHe UENOCTHOCTH AJIST BCEX MPUNOXKEHUA Nyylle LEeH-
TpaJIM30BaTh U OCYLUECTBJSTb Ha cepBepe. DTO MO3BOJMUT HE TONLKO
cokpaTtuth Tpadux, HO U paunoHaANBHO Ucnonb3oBate CYPB], yayu-
LWB YApPaBJeHHE LETOCTHOCThIO (CCHUIOUHOM, OrpaHUYeHU ik, TPUTTE-
POB) JaHHBIX.

2. lenecoobpa3Ho UCTIONBL30BATh HA CEPBEPE XPAaHUMBbIE MTPOLIEAYDHI,
COBOKYTHOCTb KOTOPbEX MOXHO WHKAICYJIMPOBAaTh B BUAE Makera (Moay-
ns1). B pesynbrarte TpadMK YMEHBIIUTCS: KINTUEHT OYAET nepefaBaTh TOMb-
KO BBI30B MPOIEAYPHI U €€ MapaMeTphl, a CEPBEP — Pe3yJbTATHI BHINON-
HEHUSI MPOLIEYPbI.

3. B psne ciyyaeB KJIMEHTAaM CJIEAyeT IOJIyyaTh yBeAOMIeHUs Ga3bl
JIaHHBIX (HarpuMep, 3aBelyiOLIEMY CKI3IOM — O HUXXKHEM YPOBHE 3ama-
COB, TIpU KOTOPOM CJIEAYET BHIMONHATE HOBBIN 3aka3). Ecau yBenomiie-
HME TIPOU3BOIUTCS MO 3aNpocy KAMeHTa, TpaduK yBenuuusaerca. Ipo-
e 3Ty (XpaHMMYI0) NMPOUERYPY Pa3MECTUTh HA CepBepe, KOTOPhIi Oyaet
aBTOMaTHYeCKU YBEIOMIATh KJIMEHTA O BOSHMKHOBEHUHM COOBITHA. B TO
Xe BpeMsl KIIMEHT MpU He0OXOOMMOCTH MOXeT NoJiydyath UHGOPMALIUIO C
MOMOLBIO TTPOCTHIX BHI30BOB IMPOLEAYP.

B pexxuMe xJIMeHT-—CcepBep BBIIENSIOT ABE€ PAa3HOBUAHOCTH CTPYKTY-
pbl: OIHOYPOBHEBYIO, O KOTOPOIi LLjIa pe4b A0 CHMX MOpP, U MHOTOYpOBHE-
By1o (puc. 10.8).

IIpu MCcnonpb30BaHUU PEXUMA «TOJICTOrO» KJAUEeHTa (0HOYpPOBHEBast
CTPYKTYpa) KJIMEHTCKUE TIPUIIOXKEHUS HAXONATCSA HEMOCPEACTBEHHO Ha
MalllMHAX TMOoib30BaTeNe, IMGO YACTUYHO Ha CepBEpe B BUIE CHCTEMBI
XpaHUMBIX npoueayp. CHoXHOCTb KJIMEHTCKOM YacTH mopoit Tpebyer ee

6)

KotneHTs

KiuenTtst

Puc. 10.8. OaHoypoBHeBass — «TOACTBIH» KNHEHT (a)
M MHOTOYPOBHEBAA — «TOHKMI» KIHEHT (6) CTPYKTYPbl KIHEHT—CEPBEP
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aAMUHUCTPUpPOBaHusl. Mcrnonb30BaHUEe CUCTEMbI XPARHUMBIX MPOLUEYD B
3HAYUTENIBHOM Mepe CHHXAeT HArpy3ky Ha cerb. Ilpu Mcronb3oBaHuu
«TOHKOTrO» KjineHTa (MHOTOypOBHEBASI CTPYKTYpa) MPUSTOXKEHHUS MOJIH30-
BaTeJieit 1eXaTt M BBIMIOJHSIOTCS HA OTAEIBHOM MOLLHOM cepBepe (cepse-
pe NPUIOXKEHUI, KOTOPBI MOXeT ObITh U HA OJHOM KOMIBIOTEPE C cep-
BepoM BJI), uro B 3HAYUTENBHOI Mepe CHHXaeT TPeOGOBAHUSA K TMOJIb30-
BaTeJIbCKMM MalllMHAM.

Tak, B CYB/I, InterBase B ogHOYpOBHEBOIt CTPYKTYpE B KaXXIOM KJIU-
eHre nmeetcst yrunuta Borland Database Engine (BDE — sinpo Delphi)
oobemom 8 Mbaiit. B MHOoroyposHeBoii ctpykrype BDE-yrunuta nme-
€TCs TONMBKO B CepBepe MMPUIOKEHUIA, a 00beM MaMATH, 3aHUMaeMOoii
KJIMEHTOM, CHMXaeTcsa o 212 k6aitt. JlocturaeTcst 3TOT pe3ynbTaT 3a
CYET YCNOXHEHUS CTPYKTYPbL.

KoHTposnbHbie BONPOCHI

1. KakoBsl HOBble TpebGoBanus kK B1?

2. Yto Ttakoe «pacnpegeneryas 6asa aaHHbix — PB/1»?

3. Yro Takoe JIOKANBHBIA W yaaneHHbli noctyn?

4. KakoBhi ceTeBble YPOBHU NPEACTABACHUS AAHHBIX?

5. Yto Takoe dparmeHTauuna (pacysieHeHue) faHHbix? B ueM uenb ropu3oHTaNbHOI
W BEPTHKANBHON pparMeHTaunu?

6. Uro Takoe nokanu3auusa (pa3MelleHue) JaHHbIX?

7. HazoBuTe ceTeBble OMEPALMOHHBIE CUCTEMBDI.

8. Hazosure mapku CYB/l, uzHa4yaibHO NpeaHa3HAYEHHbIE 115 pabdoTh! B CETH.

.9. Uto Takoe apXUTEKTypa «KIHUEHT—CcepBep»?

10. Mepeuncnure CTpaTerun XpaHeHUs!, KX JOCTOMHCTBA U HEAOCTATKH, PEKOMEHAA-
LMK 1O BoIOOPY cTpaTeruu.

11. Yro Takoe oaHopoausie U HeoaHopoaHsle PB/1? OcobeHHOCTH MHTErPALUK J1O-
kansHbix B/l B PBJ.

12. 3a cyer yero NOBLIUAETCS NPOU3BOAUTENBHOCTb TPYAA B CUCTEME KIMEHT~—Cep-
sep?

13. B 4eM cOCTOAT 3afauu, pewiaemsbie cepsepoM? KnueHTom?

14. Ha3oBuTe OfMepalMoOHHbIE CUCTEMbI H KOMMYHUKAI{HOHHOE MPpOrpaMMHoe obec-
neyeHue CUCTEMBI KJIMEHT—CEPBRED.

15. Kak B3auMOAEHCTBYIOT KNHEHTHI K cepBep?

16. KakoBbl 3a5a4M aAMUHKCTPATOPA CHCTEMBI?

17. HazoBuTe pasHOBUAHOCTH CTPYKTYPbl PEXHMA KIUEHT—CEPBEP U JANUTE UX CPaAB-
HUTEABHYIO XapaKTEPUCTHKY.



Fnasa 11

Cospanue Pbl

Cneuuduyeckune atansl cosnaHua PBJl — ato ¢parMeHTauusa n noka-
nusaums. MpoekTHbIe pelleHns Ha 3TKX 9Tanax Heo[HO3HaYHbl, U B paage
cnyyaes (npu BuiGope CTpykTypsl PB/) None3Ho ucnonb3osar MareMaTu-
Yeckoe MogenupoBaHne.

PBL cocTouT 13 CBA3aHHbIX NoKanbHbIX 6a3 aaHHbix (J16/). Bo3aMOXHbI
Ba BapuaHTa cosgaHusa PBI1: npoekTuposanue PBL «c Hyna»; o6beauHe-
HUe (uHTerpaums) yxe rotossix J1I6[. B nepsoM BapnaHte moaeny AaHHbIX
164, kak npasuno, oanHakossl (oaHopoaHbie JIBA), BO BTOpOM MOAENU AaH-
HbIX MOFYT 6bITb pa3nunyHbl (HeoaHopoaHsie J161).

PaccmotpeHa Teopusi MHTerpaumm Ans 0AHOPOAHLIX 1 HeoaHOPOAHbIX JIB
KaK COBOKYMHOCTY NPOLECCOB ONMCaHWA U MaHUNYNMPOBaHUA NaHHbIMK. Npea-
CTaBfeHs! NpaBuna npeobpasosaHua Mogeneil AaHHbIX Apyr B Apyra.

11.1. OBECNEYEHUE LENOCTHOCTH

Bynem npumepxuBaThcs MOPsAKaA U3NOXKEHUS] B COOTBETCTBUM C 3Ta-
naMH MPOEKTUPOBaHMS (CM. puc. 2.6).

B kauecTBe NMPUHIIMMOB MPOEKTUPOBAHUS MOXHO HCIOJB30BATh!

® MAaKCUMYM JOKAJIU3AUU NAaHHBLIX U COKpalUEHUE KONMHYECTBA Me-
pecbUTaeMbIX MO KpaTyaifilieMy IMYTH JAaHHBIX: PEKOMEHAYETCS UMETh [0
90% ee B noxanbHoit B (JIBM) y3na u okono 10% — B JIBJL apyrux
Y3JI0B;

e JIOKAJIbHOCTb PACMONIOXEHUS JaHHBIX CIeAyeT OMnpeaesiarb no oT-
HOLUEHUIO K HAUOONBILEMY YHCITY TIPUIOXEHUH.

B kauectBe kputepuen npoektupoBaHuss PBJI moryr 6wiTh [16]:
1) MUuHUMYM OOBeMa TepechlUtaeMbIX JAHHBIX U COOOIEHUA; 2) MUHU-
MYM CTOMMOCTH Tpacdnka; 3) MUHUMYM OOLIEro BpeMeHU, HeoBX0AUMO-
ro [Jist obcimykuBaHus 3anpocos K bJI.

B paccmotpennu PBJI BO3MOXHO BbIAENHMTH Ba Ciiyyasi paboTh: ¢
ONHMM TNPUWIOXKEHUEM U C CUCTEMOM MPUJIOXKEHUt. Bo3MOXHO HUCXOAS-
1€ U BOCXOJistiiee MPOEKTUPOBaHHUE.
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Bocxogsiee MpPOeKTUpPOBaHHWE HCIONb3yeTCsi OOBIUHO B Cily4vae,
korga PBJI co3maerca u3 yxe paGoratomux nokanbHbix bJI. 3t oco-
6eHHOCTH OCBELIEHBI B NMpobjeMe UHTErpauuu OLHOPOAHBIX M Heo-
nHopoaHbix B.

Bocxopsuiee MpoeKTUPOBAHME MOXET OBITh 3TAMOM HUCXOASLIEro
MPOEKTUPOBAHUSA, KOTOPOE, B CHIIy TOFO YTO OHO NPUMEHSIETCS TOpasjio
yaile, o0cynuM noapodHee.

B o6liemM ciyyae 1eJJOCTHOCTH JAHHBIX MOXET HAapylIaThCs IO Clie-
JAYIOLIMM OCHOBHBIM TIPUYUHAM:

e OLMOKM B CO3AHMM CTPYKTYPHI JloKabHbIX Bl M MX 3anonHeHuuy;

® MpOCYeThl B MocTpoeHuM cTpykTypbl PBJI (npoueaypst ¢pparmeHTa-
LIMU U JIOKANH3aLUHN);

e CHUCTEMHBIE OIIMOKM B MPOrpaMMHOM OGECMEeYeHUN B3aUMOJEit-
ctBUd NokanbHbix Bl (oAHOBpEeMEHHBIH AOCTYIT);

e apapuiiHas cuUTyaumsi (HEMCMpPABHOCTb TEXHUYECKUX CPEACTB) U
poccraHosneHue PBJI.

TlepBas nosulMa MoapoOHO OCBellleHa paHee M 3[eCh PacCMaTpu-
Batbcs He Oyger. Creuuduka ocraibHbIX Tpex no3uuuii st PB/I Moxer
OLITE 3aUKCUPOBAHA B BUJIE COBOKYIMHOCTH npobsiem (puc. 11.1). Yer-

| ®parmenTarmsa
H JTOKaJTU3aIUs ®parmeHTais
¥ JIOKATU3aIUS

PBI
{ !
Jlokansubie JlokanbHble
BJI (HOBHIE) B]l (umerotca)
]
| .
| | :
1
Co3nanue Hcnonb3oBanue DyHKIMO- |
HUpOBaHUE I
!
|
|
B - l
ObecneueHne 3amnpoc Onno- !
LEJIOCTHOCTU BPEMEHHBIN '.
IOCTYTI :
1
|
|
i
|
I
I
I
|

7 i Hurerpaumsa

Puc. 11.1. Ilpo6nemnt PBJ1
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BepTasg MO3UUMA uccheayercsa B ri.12, BTopasi u TpeTbss — MOAPOGHO
PacCMOTpPEHBI 3[€ECh.

HNHoraa K HapylIeHUIO LENOCTHOCTH OTHOCSIT YMbBILUJIEHHOE UCKAXKE-
Hue UHPOPMALMH, T. €. HECAHKUMOHUPOBAHHBIN A0CTYN. DTU BOINPOCHI
OyayT usyvyeHs! B 1. 12.

11.2. ®PArMEHTALUA U TOKANU3ALUUSA

HanoMuum (cMm. puc. 2.6), 4ro oGLIast 3TANHOCTb NPOCKTUPOBAHUSI
PB]l HamoMuHaeT 3TaMHOCTb MPU CO3AAHMU LEHTpaNU30BaHHOI B/l u
OTJIMUME UMEET MECTO NUUIb B 3Tanax ¢parMeHTauuu (pacwieHeHUs) 1
JloKau3auuu (pasMelleHust).

OCHOBHbIMM (haKTOpaMH, OMPEICNSIIOIIMMHU METOAUKY PACUIEHEHUS,
SIBJISIIOTCS] AONYCTUMBIH pasMep KaXKIOro pasfaesna; MoaeJu M 4acToThl UC-
M0JIb30BAHUS TIPUIIOXKEHUI; CTPYKTYPHAsA COBMECTUMOCTD; (haKTOPbI MPo-
uzBoauTesibHocTH bJI. Cesasb Mexay pazgenoM bl v rnpuioxeHusMu xa-
pakTepusyerca UACHTUHUKATOPOM THITA MPUITOXKEHHUS, HAEHTUPUKATOPOM
y3/ia CE€TH, HYacTOTOM UCMOAb30BAHUSI NPUSTOXKEHUSI U €r0 MOJEIBIO.

CnoxHOoCTbh peanu3auuu 3tana pasmeieHus bJI onpenensierca MHo-
roBapuaHTHOCTbIO. [103TOMY Ha MpakTUKE PEKOMEHAYETCsS B MEPBYIO
oyepeab PACCMOTPETh BO3MOXHOCTb UCIMONBb30BAHUS ONpeaesie HHbIX J10-
nyuieHui, ynpouatomux dyukuun CYPB]I (HanpuMep, 10nycTUMOCTD
BpeMeHHOro paccornacosanusg bJl, ocyuiecTBaeHue npoueaypbl 0GHOB-
nenus b/l u3 ogHoro y3na).

®parMentauus [2], Kak OTMeYaNoCch paHee, MOXET ObITb FOPU30OH-
TaNbHON ¥ BepTUKANbHOM. PparMeHT MOXET ObITh OnpefieSieH Mocneno-
BaTEJIbHOCTBIO OMEPalUM CeleKUMHU H MPOeKUMH PeSISTUMOHHOM anredpbl
(cM. 1. 5). [pu AeKOMIO3ULIMU CIIEAYET BLIMIOMHNTD Psil YCIOBHIA.

1. losiHoTa — BCE NAHHBIE INOOATLHOrO OTHOWEHUST R 10J1KHbBI ObITh
0TOOpaxkeHbl B ero hparMeHTHI.

2. BoccTanagnuBaeMoOCTb — BCEria BO3MOXHO BOCCTAHOBUTh rnobab-
HOE OTHOUIEHUE U3 PparMeHTOB.

3. Henepeceuenne — 1ieJtecooOpasHo, YTOObI (pparMeHTbl He nepece-
KaJich (IyOiiMpoBaHUe NPOM3BOAUTCSI HA BTAME JOKATU3ALIMM).

TIpu ropusoHTaNbHOM (parMEHTAUMM ¢ TOMOLIBIO CENEKIMHU J1I0b0e
MOAMHOXECTBO KOpPTeXeil 00beIMHEHO OOLIEHOCTbIO CBOMCTB, Orpeaes-
€MBbIX ONHCcCaHUeM MpeAMeTHOH obaacTH.

BeprukanbHasg pparMeHTaUUs ¢ TOMOUILIO MPOEKIIMHU OENUT robanb-
HOe oTHolueHHne (cxeMy R) rmo npunoxeHusaM (Wiau mo reorpaduyecko-
My MpU3HAKY).

®parMeHTalMs KOPPeKTHA, eCNu 060 aTpubyT rnodajpHOro OT-
HotueHus (cxeMbl R) npucyTcTByeT B KAKOM-TMO0 MOAMHOXECTBE aTpU-
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Puc. 11.2. Cxema dparMeHTaUMU U NOKANU3ALUMH JAHHBIX
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Y A 4
~,
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v ]
/

Y

OyTOB U I06GaJbHOE OTHOLIEHNE BOCCTAHABIWBACTCA €CTECTBEHHBIM CO-
eIUHEHUEM.

MparMeHTaLMSI COBMECTHO C JIoKayM3auueit (puc.11.2) onpenenser B
KOHEYHOM urore GbicTpoty peakunu PBJI Ha 3anpoc.

OGosHayuM y3ibl uyepes j(j=1,J), a npuaoxeHus — uepes

k (k = 1, K). Ecnu uMeeTcs oTHOlLIEHHUE I CO cXeMoii R, To B y3ne j nme-
eTcs oTHolueHue-gparMeHT Ri. Eciiu B y3ne j uMeeTcst K TOMY Xe Konust

¢dparmenTa R, i(i=1,1), To 06o3nauum ee uepes R). Torna cxema ¢par-
MEHTALUU U JIOKAJIU3ALUU MOXeT ObiTh MpeIcTaB/ieHa B BU/IE, ITOKA3aH-
HOM Ha puc. 11.2.
HUHBIMU cnoBaMM, NIPH (PparMeHTalUA AEKOMIO3UIIUS TJI00AIbHOrO
OTHOILEHUS JO/KHA 006MagaTh CBOMCTBOM COeIMHEHUs 0e3 MmoTepsb.
Bo3MoxHa cMeluaHHast ¢pparMeHTalusi, KOTOPOH COOTBETCTBYET CO-
BOKYTMHOCTb OIepalui CeeKIMU U MPOeKLIUU

R¥ =0, e (m, 5 (R)),

ree F={a,, .., a_}; m — uncro 3anuceit B ropu3oHTaNLHOM (parMeHTe.

[Mocne dparMeHTalMKU OCYILECTBISAIOT JIOKATU3aLKIOo. B Kauyecrse
KpMTEpHs JIOKaH3aluuK [2] y1oOHO MCMOJb30BaTh BIHUAHWE JMOKAIKM3a-
uuu (pasMeuleHuns1) Ha 3aJaqyy ONTUMM3ALMM 3arpoca NMpU W3BECTHOM
ero crpykrype. JIJiga 3TOro HeoOXOAMMbI MOAEAMPOBAHUE M ONMTHMM3a-
UHMSA BCEX MPUIOXEHHMIT g M0G0ro BapuaHTa pasMellieHus1.

Bocnonb3yemcst 0603HaYeHHSIMU, BBEJICHHBIMU B JaHHOI riase. Tyctp
f.; — 4acTOTa aKTHBM3AaLMM NPUIOXKEHHUS K B Y3JIE Jj T, ; — YMCIIO CCHUIOK
noMcka npuwioxeHus k Bo ¢pparmenre i; u, . — 4UCIO cCHUIOK OOGHOBIIE-
HUS IaHHBIX NpuioxeHus k Bo gparmenre i; n,, =71, +u, .
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3agaya pa3MeUIeHUSI UMEET IBE OCHOBHbIE Pa3HOBUIHOCTH: Ge3 Mc-
MOJIB30BAHUS M C UCTONb30BAHHEM KOMUHA.

PaccMOTpHM MepBYIO pa3HOBUAHOCTD. 31eCh BO3MOXHBI 9BPUCTHYEC-
KWe U CTPOr0 MaTeMaTHYeCKUE arOPUTMBI.

O6cynuM cHayana OfMH U3 3BPUCTHYECKMX AITOPUTMOB pasmelle-
HUSA, COCTOSIIMIA U3 HECKOJIbKUX LUIAroB.

ITar 1. Ucnonb3yeM MeTo «Haubosee MoAXOAsILIEero» pa3sMellieHHs!:
dparment R, pasmeinaem B y3ie j, rie UMCIO CCHUIOK Ha HEro Makcu-
ManbHO. YHCIIO JIOKAIbHBIX CCIIOK

K
Bij=szjnki—>max. (11.1)
k=1

M3 Boipaxenus (11.1) onpenensieM y3en j°, rae cieayet pa3MecTUTh
(parMeHT.

Illar 2. TIpuMeHUM METOI BbIAENIEHUS «BCEX BBHITOLHBIX Y3JIOB» Uist
M30BITOYHOTrO pasMeLleHUst: TomeliaeM R Bo Bcex y3nax, riae CTOMMOCThb
CCBHUIOK TIPUJIOXKEHUI, OCYLIECTBISIIOLUIUX MOUCK, 0OJiblile CTOMMOCTH
CCBUIOK TMPUIIOXEHUIH, OOHOBIAIOWIMUX JaHHble BO (pparmente R, B Jifo-
Gom ysne: B, > 0 unu

K K J
30 TR = e O (N (11.2)
k=1t k=1 j=1,

1#]

rae C — OTHOLIEHUE CTOMMOCTU OOHOBJIEHUS U MOUCKA.
IHar 3. Ucnonb3dyeM MeToa «100aBOYHOro KornuposaHus». Ilycrb
d, — cmenens_uzboimounocmu R;; F, — BBITONHOCTE pasMeLIEHHUsI KOTIMHU B
= — DJ1l-d
mo6om yane PBI u B(d ) = (1 — 2'~9)F,. Moanbuumnpys BbipaxeHue
(11.2), nonyuyum

K K J
Bij=Zf”rki—CkZkaj,ukiJrB(di)w. (11.3)
k=1 =1 j=l,

12}

Yyrem BEPTHKAIBHYIO (PparMeHTaLKIO.

ITycts cxema R, nexomnosuposana Ha R u R, rae s u t — y3nel.

Hcrons3yeM cieayonime paccyXaeHHus.

1. Ecnu cywectsyer a8a npunoxenus I1 u I, koTopele ucnoss3y-
10T TO/IbKO aTpubyThl R 1 R, T.€. 06pauiaiorest TONBKO K y3/iaM s U t, TO
pe3ynbraroM dparMeHTaluu U TOKANTU3ALUUHU OyIET OTCYTCTBUE YIANICH-
HBIX CCBUIOK.
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2. Eciu nmeetcs npuiioxeHne (MHOXeCTBO npunoxexuit) I1 , jio-
KaJlbHOE WIS y31a W, KOTopoe ccputaercst Ha R mmu R, To mosBurcs
OllIHA yJajeHHasi cchuTKa.

3. Ecnu umeerca npunoxenue I, 10KaibHOE MO OTHOLIEHUIO K W
M ccplnawolueecsi Ha aTpubyThi R uqR TO MOJIyYATCsl [ABE yAAJIEHHbIE
CCBUIKHU.

4. Ecniu uMeeTcs NpUIoXeHHe H B y3J1aX, OTJIMYHBIX OT W, S UJIM t,
1 ccoinatoureecst Ha R u R, To HOﬂBMTCﬂ elle ofHa yoaJeHHasl CChUIKA,

B o6uiem cnyuae BblI‘OIIHOCTI: (parMeHTalMK U JoKanu3auuu (Mpu

=1

Z kl+z Pyt Zf wilki ~ Z n., Zfinki>0.

kell, ke, ksl'l ke, kel s,
izws,t

(11.4)

OmnucaHHble IBPUCTHUECKUE AITOPHUTMbL MOTYT He 1aTh PAUUOHANb-
HOFO pelleHHUsl, TO3TOMY PAaCCMOTPUM HEKOTOpPbIE CTPOTHE ANITOPUTMEIL,
GasupylolMecs Ha HeJOYUCIEHHOM rporpaMMupoBanuu [16].

Beenem o6o3Hauenus: i(i=1,I) — He3aBucuMbIe daiibl-HaHHbIE;

j(j= 1 ) — y3ne; L, — obbem daiina; b — 00BeM MaMaTH y3na (Iaa
daitnos); d, — Koacb(buuueHTu qubmaxoume paccTosiHUE MeXay
y3aMHu s(s—l Dujd,_ =0);r , — CTOMMOCTb Tiepefaum; A, — MH-
TEHCUBHOCTb 3aMpOCOB K d)avmy iu3ysmaj, M — UHTEHCUBHOCTD
KOPPEKTUPOBKU COOBOLIEHUIA; B = o0beM 3anp0c03 K ¢ainy i u3
ysna j; B, — oGbem 3aHpaLHMBaeMle JAHHBIX TIPYU BBHITIOJIHEHUU 3anm-
poca i u3 y3na j;

1, ecnu aiin i HaXooUTCH B y31e j,
" 10, B OCTANIBHBIX CITyyasx.

Torna o6beM JaHHBIX, MOCTYMAIOWIMX B Y3e j, couepXaiuii ¢aiin i,
MpU BLINOJIHEHWM 3ampoca K 3ToMy ¢aitly ¢ y4eToM HMHTEHCUBHOCTH
paBeH A, (oc 1 B,,)(l - X, ) a 00beM JaHHBIX, COCTABAIOLUIMX 3aANPOCHI U
OTBETHI, )L o T B — xu)x 7

BOSMO)KHb[ chenyiole Kpurepuu: obbem nepeaBaeMbiX JaHHBIX;
oburasi cTouMocThb Tpaduka.

Ilpy ucrnonb30BaHUU MMEPBOrO KPUTEPHUS IMONyYaeM CAeAyIOYIO 3a-
Jlaqyy LeJIOYUCIEHHOTO NPOorpaMMUpOBaHUS:

F"‘iii}‘ a +B) (l—xij)xij—>min;

i=1 =l s=1 8

260



Zj:xij =1

=

leLixij <b,
i=1

AHaJIOTMYHBIE BBIPAXEHHUS NOMYYAIOTCS NPU UCMOAB30BAHHU BTOPO-
ro KpUTepus.

«CyMMUpysi» MPECTABIEHHBIE 3aa4¥, MOXHO PELIUTh 3aJady pas-
MeUIeHHUS U OMpeAENUTh KOJUYECTBO KOMMUIA.

Bonee aeranbHble pe3yabTaThl MOJYYEHBl C MOMOIIBIO TEOPUU Mac-
COBOTO OOCTYXHMBaHMS W LIEJIOYMCEHHOI0 MPOrpaMMHUpPOBaHust (CM.
[21—-23]).

11.3. MPOLECC UHTEIrPALUMU

PBJ Moryr 6biTh [10] ogHoponHsiMu (puc. 11.3, a) U HEOMHOPOIHBI-
mu (puc. 11.3, 6).

HeoaHoponHoCTh onpenensiercs CaeayouwnuMu 06CTOSTENbCTBAMM:

1) Mcnonb3oBaHUE Pa3HBIX MoAeNeil JaHHBIX;

2) OTAMUMEe B CUHTAKCHUCE U CEMAHTHKE JaXKe OAHOro BUAA Momeneit
(Hanpumep, PeNsILIMOHHbIX);

3) paznuuue MetonoB ynpapneHust bJl (pesepBupoBaHust U BoccTa-
HOBJIEHHUS, CHHXPOHU3ALUUU, OJIOKUPOBKU).

HesaBrcumo oT OIHOPOAHOCTH B OOLIEM Cllyyae AaHHbie U3 (11000it)
JIBJL ¢ opHO#t MoaeNbio AAaHHBIX MOTYT GhITh Nepenanst B (todyio) JIB/,
C Apyro MOAENBIO JAHHBIX.

B cBa3u ¢ 3THUM ciieayer 06CyaUTh 0OLLYI0 MOCTAHOBKY 3aJauu B3a-
MMHOIO0 NMpeobpa3oBaHUs JaHHbIX.

ITepBoHavanbHO U1 TTOCTPOEHUST HeoaHoponHbix B/l mcnone3oBa-
JIUCh TIPOLEAYPH! BHITPY3KU—3arpy3ku (pakTuyecku Ha (pu3nueckom ypos-
He. UHdopmaLiust:

a) Pensunonnas PensiuyoHHas
Vaen 1 M 5 Y3zen 1 M

Puc. 11.3. UnTterpaumns ogHoponHsix (a)
U HEOAHOPOAHbIX (6) nokanbHbIX Bl
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® BHITpY>XaJIACh U3 MCXOAHOM annmapaTHO-MpOrpaMMHOIL Cpenbl,

e 3a[IOMMHANAch B 0OLIEM JIJIsi HCXOAHON U 00beKTHOI cpen popma-
te (Hanpumep, ASCII);

e 3arpyXajiach B OOBEKTHYIO Cpefy.

Ha 3TOoM nyTH BCcTpeTHNIMCH cepbe3Hbie TpyaHOCTH. Ecnu npeobpa-
30BaHue GaityioB ¢ nocienoBare/ibHON GU3UYECKOi OpraHu3alumei 10-
CTAaTOYHO TPOCTO, XyKe OOCTOUT Aesi0 NIPU UCTIOIb30BAHNHY TIPON3BOJIb-
Hoil BEIGOpPKU. [IpuMeHeHHe HHIEKCHO-MOC/EN0BATENbHBIX (aiIoB
MPaKTHYECKH UCKITIOYAET BOBMOXKHOCTH aBTOMATH3aIUU TIPOLIENypHI fipe-
o0Opa3oBaHus.

B 3TOM Ccityuae HeOGXOMMMO CHaYaia NepeidTH K MPOU3BOILHOMY WIH
TIOC/IEAOBATEIBHOMY CMOCO0Y JOCTyMa ¢ YHUUTOXEHMEM BCEX yKa3are-
JIeil U BCIOMOTATE/IbHBIX MPOrpaMMHBIX CPEACTB, OCYLUECTBUTH NMpPeod-
pa3oBaHMe, a 3aTEM — BBECTH HOBYIO CUCTEMY yKasaTeneil.

Peanu3zauus okaszanach C/AOXHOH, K TOMY Xe€ TEps/IOCh CBOWHCTBO
du3uYecKoil HE3ABUCUMOCTH.

HanbHeiuire paboTbl MOUUIK MO MYTH NpeoOpa3oBaHUit Ha JIOTHYeC-
KOM YpPOBHE, MPHU 3TOM BHISIBWIHCH ABA HAINpaBJIeHUS.

1. TTocTpoeHHe cxeM «MONApHOro» B3aUMOJENCTBUSI MoJeNieid AaH-
Hbix. [Tpu Hanuuuu n nokanbHeiXx B/l TpeGyercst n(n — 1) Takux cxem,
4YTO Ype3BbIYAHHO HEYmOOHO.

2. Ucnonb3oBaHue YHUBEpPCANbHOW BUPTyanbHOW IPOMEXYTOYHOM
Monenu. JJaHHbie nMpeodpa3yloTCd B 3TY [NMOOANBHYIO MOJENh, U 00Opar-
HO. B kauecTBe Takoil Mogenu cHayana uMcrnonb3oBanu ER-muarpamMMbl.

B nanpHeiiuiem Gojee MEpCNeKTUBHBIM M YCHEILIHBIM OKa3aJcsl CO-
BpeMeHHbIl BApUAHT NpUMeHeHUs! (IJ100aNbHOI) PENSIMOHHON MOJEIH
[14, 15], 0 KOTOPOM MOrOBOPUM J€TANIbHEE.

Jns popManbHOro onMcaHMsi 3TOr0 BapuaHTa BO3MOXHO UCMONB30-
BaTh anmnapat KOMMyTaTUBHOM anre6psl (puc. 11.4).

A, B,
O »0
fi
L 9
f,
) >
A, B,

Puc. 11.4. KommyraTuBHas auarpamma
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Mycts A u B, — coctosinust cucrembl (Hanpumep, B NpPSIMOYIOJib-
HBIX KOOpAMHaTax), a f, — QyHKUMA MpeoOpa3oBaHUST COCTOSIHUS CHCTE-
Mol Ilyets A, B, u f, onuceiBaloT Ty Xe cucreMy (Hanpumep, B ronsp-
HBIX KoopAuHaTax). IlycTs ¢ — npaBuno npeobpasoBaHus OOHOI cUCTe-
Mbl KOODAMHAT B Apyryio. JIng 3Toro cayyas B CTPOrux airedpanyeckux
JCCNENOBAHUAX NMOKa3aHO, YTO Npeobpa3oBaHUE BEpHO, €C/IM IHarpaM-
Ma Ha puc. 11.4 KOMMYTaTHBHa, T. €. BbITOJNHSETCA YCIOBUE

f,xo=0¢xf, (11.5)

IIe X — HeKoTopasi anreGpanyeckasl oneparmsi.

Moxem nonaratb, 4ro A, M A, — ucxoauble Tabmuubnl CYB] ¢
pasHbIMU, B 00IlEM clyyae, MOAENSAMM HAHHBIX, K KOTOPBIM oCylie-
creisieTcs 3anpoc; B, u B, — pe3ynbrarel onepaunit 0GHOBIEHUS UIH
sanpoca; f, u f, — npasuna nonyyenus ganubix (A0 uau AMI unu
SI3BIK 3aMpoca); ¢ — MpaBusa nepexoaa (Mo JaHHbIM) U3 ogHoi Bl B
Apyrylo.

Hng «ToyeyHsx», GUIMUECKHX CHCTEM MaTeMarHyeCKue BBIKITagKH
KOMMYTATUBHOI anredpbl BBITOJHEHbI AETAILHO.

HUcnonbzosanue ycnosus (11.5) nns B/ sHaunrensHo TpyaHee. deno
B TOM, 4TO GHU3UYECKUE CUCTEMBI ONEPUPYIOT OTHOPOAHBIMU, GeccTpyK-
TYpPHBIMW MHOXECTBAMHU cocTosiHUA A u B, i1 =1, 2.

B PB]I ocnoxHeHHs BBI3BIBAIOTCA ClEAyIOLUMMH 00CTOATENBCTBAMU
[14, 15].

1. MHoxectBa A, U A, CTPYKTYPUPOBaHBI, MPU 3TOM CTPYKTYypa
omnpeneNsieTcs: NPUHATON MoAeNblo maHHbIX. Jlaxe NMpu UCIoJib30Ba-
num paszmnyHbix CYBJ ¢ onHo#M ¥ Toii Xe MOAENbIO NaHHBIX (HAMpPH-
MEp, PESILIMOHHOI) BO3MOXHBL pa3nuyus B dopmarax JaHHBIX, B KO-
maHgax AO.

2. AMJI v 93bIKM 3aTpoCcOB MOTYT OBITh Pa3IMUHBI JaXe LISl OAHO-
poarbix PBJI ¢ pasubimMu tunamu JIBI.

YacTp 9THX TPYAHOCTEH yxXe npeonosieHa. Tak, mpobiaeMa pa3nuuust
B SIOJI u SIMJI npu ucnons30BaHuK pensiMOHHBIX B/l pazauuHoro tuna
(aKTHYECKH CHATA TMPH UCMONB30BAHUHM «CTAHIAPTHOrO» sidbika SQL2
[26] nnu mpunoxenust Open DataBase Connectivity (ODBC). Cnoxnee
0BCTOUT [IENI0 ¢ APYTUMHU MOJENSIMU JAHHBIX, eule TpynHee, ecnu B PB/I
UCTTONB3YIOTCS pa3fiHyHbie Moaenu gaHHsix JIB/.

Tlepeuncnenusie npo6nemsl uHrerpauuu JIBI [14, 15] o6cyaum B
caMoM 0OllieM BUIC.

11.4. NPEOGPA30OBAHUE CTPYKTYPbl U AAHHbIX

B obuiem cnyyae mpeoGpa3oBaHue NaHHBIX Moienu M, B naHHbie
Mozenu M, BO3MOXHO AByMS MyTSIMM:
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1) «nomapHoe» npeo6pa3oBaHue, OOBIYHO C IMTOMOILLUBIO JIpailBEPOB:
3Aech NMPU HalW4uKM n JjokanbHbiX BJI TpeGyercsa n(n — 1) apaiiBepos;
3TOT MyTh WIMPOKO MCNob3yeTcs B npuyioxennn ODBC;

2) nocTpoeHHe yHUBEpPCAIbHOM MPOMEXYTOYHOM BUPTYAIbHON MO-
nenu M ¢ npeoGpasoBaHueM No cxeme

M, - M, - Mj,

npu 3ToM B KavecTBe M Moxet BbicTynarth ER-auarpamma wim pens-
LUMOHHast monens [14, 15].

Jns aHanM3a cyTu npeoOpa3oBaHust JaHHBIX PACCMOTPUM MPOLIECCHI
nocrpoeHust b1 u pabotbl ¢ Heil.

1. [TepBoHauanbHO Ha 3TANe KOHLIENTYaJbHOTO NMPOEKTUPOBAHUS 3a-
maeTcs HekoTopasa cxema S, npoektupyeMoit Bl u Ha BbiGpanHom A0
cosgaerca cTpykrypa BJI. Bra cTpykTypa onpesiensieTcsi MHOXeCTBOM V,
Bll, rae anemeHTHl v, € V, €CThb TUMBI JaHHBIX; [d — MHOXECTBO WIEHTH-
¢dukaropos (umen) noneit. Toraa cocroganune B, = (Id - V).

2. O6uwas cxema S, B]I onpenenserca Habopom Ms, cocTosiHmit

Ms;: S, - B.

HUcxonnoe cocrosaHue B, o6osnauum E.

3. KaxaoMy 3HayeHHIo V, CTaBUTCS B COOTBETCTBME 3HAYEHUE OIS
JAHHBIX, YTO OyHeT Mmojapa3yMeBaThCsl MPU AAJIBHEHILIUX PACCYKACHUSIX.

4. Tpu pabore ¢ B/l ucnonssyerca suibpannpiit AMJI. Oneparop o,
3TOro s3blka OCYLIECTB/sIeT npeobpasosanue E, — B, win B, - B/
MHoxecTBo oneparopos o, — Yepe3 Mo, Toraa

Mo, B, » B/umu E, - B,
rae E, — navansHoe cocrosinue. Torna momens gaHubix (M)
M, = <S§,, Ms, o,, Mo, >.

Ee HeobxoauMo npeobGpa3oBaTb B MOAEb Mj, 00/1aa1o1IyI0 OTMe-
YEHHBIMU paHee XapaKTepUCTUKAMU.

IIpeo6pazoBaHue HAa30BEM HNPABUAbHBIM, €CIU CIPAaBENJIUBbI CBOM-
cTBa:

1) nonHas onpeneaeHHOCTh, T. €. 11060€e cocTosHKe Moaenu M, npen-
ctaBuMo B Mozenn M;;

2) MHTepﬂpeTpreMOCTb n060it oneparop AM/I B M, nmeer unrep-
nperauuio B AM]I M

3) BocnpouaBozluMOCTb mo6oe nsmeHenue BJI B M, BhINonHsieTcs
HEKOTOPBIM OMEpPaTopoOM U3MEHEHMsI, BOCIIPOM3BOIUMOIO cpeucmaMu M.

PaccMoTpuM 3TH CBOJCTBA JeTajibHEE.

1. BBexeM oneparopst o: S, — S; y: B, - B,. Torna nomkua Gbith
KOMMYTaTMBHa IMarpaMma Ha puc ll 5, a, "6 wn
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Si Ms, BwmE) S Ms, J B,
a) 6)
o v o Vol
Ms; Ms; 1d
S, Biwm E) S, B,
Turst v
) Omnepatop 5 5 Id 1d
PROG, 9 Mo, l B, ) s, Ms, 1 E, Mo, 71 B,
@ I\:fl 4 G v v \%
Mo, J Ms, d |y,
PROG; _O; B 1 E l
IIpouemypa A% S Vv ' Vv B

Puc. 11.5. Kommyratusubie auarpammbr 100 u AM]L
Ms, -0 =y Ms,

Ormerum, uto B, 1 B, B KOHeYHOM cueTe XapaKTepu3ylOTCsl MHOXe-
creamu V(S) = {v/, ..., v}} m V|(§) = {v}, ..., vy°}. B npocreiiiuem ciyyae
k = m M TOBOPAT O nodo6HbIX THMAX HAaHHbIX. OOHAKO OH BCTpevaercs
penko, o yeM caunerenbersyeT [14] npuMep CYBJI Access U «Mog0OHBIX»
pensiumorHbix CYB]I (tadn. 11.1—11.4). 3aeck ny4uie roBopuTh He O fiep-
BMYHBIX TUIAX JAHHBIX, 2 0 HEKOTOPbIX KJaccax (tabn. 11.3, 11.4) npous-
BOJIHBIX TUITOB JAaHHBIX U MOCTPOSHUM OTOOPaXKEHUST STUX KJ1acCOB.

Tatauya [1.1
Tunw aaHubix CYBA Access

Tuit TaHHBIX XapakrepucTuka
TekcToBbIA 255 6aur
Memo 64 kGait
Yucaosoi 1, 2, 4, 8 Gaiir
Jara/BpeMs 8 bair
JeuexHblid 8 Gaitt
CueTunk 4 baitra
Jloruueckwuii 1 Gaiir
O6bekT OLE Jo | I'Gaur
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Tabauya 11.2

CoortHoweHnne TMnos AaHHuLix CYB]] Paradox u Access

Paradox

Access

Alphanumeric

TekcToBblii

Number

YucaoBoii ¢ maasalouei 3aniaToi, 8 baiir

Short Number

YucnoBoii; uenoe

Currency

JleHeXHBIIH

Date

Jara/Bpems

Tabauya 11.3

CooTHowenune Tunos gavkbix CYBJ BTrieve un Access

BTricve Access
String, Istring, zstring TexcTonbiii
Integer
1 byte Yucnosoii. bait
2 byte Yucnosoii; ueyoe
4 byte YucnoBoil; ANMHHOE Lenoe
Float, bifloat
4 byte YucnoBoii ¢ nnasaioweil TOUKon
8 byte Yucnosoi ¢ ruiasatouLeii ToUKon

Decimal, numeric

Yucnosoi ¢ nnasaroueit TouKon

Money JeHexHblit
Logical Ha/Het
Lvar O6wexr OLE

UnpiMu clioBaMH, peyb MIET O HenepeceKalolUMXcs MHOXECTBAX
Buna C(V) ={C1}, Cre V, r=L R u C(V) = {Cs}, s=1,S, npu s1om
Cr- Cs 6e3 nmorepu mHpopmaiMu. Torma MMeeT MECTO MOCPEACTBOM
oneparopa y otobpaxenune C(V(S)) — CJ.(VJ.(SJ.)), e S, = a(S), npu
3TOM oToOpaxeHue ¢ (Mpeodpa3oBaHie TUIOR) IOMKHO OBITh buexmugHo.

2. ObecrnieyeHUe UHTEPIIPETHPYEMOCTH MIPeIoaraer, YTo peainsa-
umst nporpamMmbl PROG, (unu oneparopa 0,) va AMJ[ M, sxsuBajienTHa
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Tabauya 11.4
CooTHOLWEeHre TUNOB AaHHbIX A3bika SQL n CYB[ Access

SQL Access
Char TexcToBbit
Varchar TekcToBbIi
Tinint Yucnonoii. 4 Haiita
Smallint Yucaosoi; uenoe
Integer YKCToBoi; mMHHOE Uenoe
Real Yucosoii ¢ rraBaiolei Toukoit
Float YucnoBoii ¢ rorasaroulei TouKou
Double YucnoBo#i ¢ rtaBaloieit TOYKou
Date Hara/Bpems
Time Mara/Bpemsa
Timestamp Ila/Her
Image O6bexT OLE

peanusaunn nporpammsl PROG; na AML Mj, T. €. KOMMYTaTHBHA M-
arpamMa Ha puc. 11.5, c.

Torna o6uas ca3p A0 u AM/I pasnuyHbix MOaeNeil TaHHBIX MO-
XET OBITh TIPEACTaBIeHa B BUAE CXeMBbl, MOKa3aHHOM Ha puc. 11.5, d, rae
p, — mpoueaypa.

3. ToBopsrt, uyto GbYHKUUS @ coxpaHsem onepamopsi, €Cnu s 11000-
ro o, € Mo, mpoitenypa i ©(0,) TaKOBa, 4TO

a) I/[CXOZlele COCTOSIHUS be Bub e B CBSI3aHbl 3aBUCUMOCTBIO
b= y(b);

6) oneparop 0, MEPEBOJIMT COCTOsIHME b, B cocTosinue b, a oreparop
P, — cocmostue b B b/ npu atom b/ = \u(b .

Oneparop o, u KOMHOBVIHMﬂ Ol‘lepaTOpOB P,, YAOBAETBOPSIOLIAS JAH -
HOMY TpeGOBaHmo HA3BLIBAIOTCH JKEUEANCHMHbIMYU OTHOCHTENLHO OTO-
6paxenus y. UMeHHO Takoe oToOpaxeHMe y Hac OyleT UHTEPECOBaTh.

QOynkuust & — BepUbUKALMOHHAS: €CIU UCXOOHbIE COCTOSIHUS €,
M €, KOria HauMHAIOT GYHKUMOHMPOBATh MIPOrPaMMBbl, CBS3aHbI co-
OTHOIIEHHEM e, = y(e), TO AeACTBUS, MPOU3BEACHHbBIC MPOrPaMMOi
prog, € PROG nepeaonﬂT cucremy M, B coctosaHue b, a meicTBUs
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Omnepatop » Omepatop

M M

[y

IIpouenypa 'Hpouezxypa

Puc. 11.6. CooTHOwWEHHE ONEPATOPOB M NPOLELYP MOAENEHt JaHHBIX

t.prog, € PROG;, mepesoasr Bl M, B coctosiiue b, u b, = y(b), 1
¢byHkuMa oToGpaxeHust MporpamMmm.

Bo3MOXHBIE COOTHOIUEHHS OMEPaToOpOB U TMPOLELYP MOKa3aHbl Ha
puc. 11.6.

Hasosem Ha6op omneparopos o, B AMI M, @yuxyuonarsio noanoim
(PIT), ecau s 11060ro Ha4aaLHOrO COCTOAHUA b € B, nponsBonbHOM
B/ co cxemoii S, MOXHO 3a1aTh IMOC/IEA0BATEILHOCTL OMEpaLMii prog,
nepesoasuiyto b/l B npousBonbHOe 3anaHHOE cocTosAHMe b, € B,, ynos-
NETBOpAIOLIEE CXeMe S,

Mexay 3TUM TOHSITUEM U CBOMCTBOM BOCMPOU3BONMMOCTH AEHUCTBUIA
cywectsyet cBsisb. Ecnu ects PIT-Habop onepatopos M, B M;, To M, —» M,
00agaeT CBOMCTBOM ITOMHOM OMPENEIEHHOCTH U ABJISIETCS BOCITPOU3BO-
JHMBIM.

Hanee nmpexamnoniaraeM, 4to cBoiicTBa 1—3 M GyHKUMOHANbHAS MOJI-
HOTAa UMEIOT MECTO.

11.5. OQHOPOOHbLIE U HEOAHOPOAHDIE PBJ,

PaccmoTrpuM ciyyait ogHOpoaHbIX AoKaabHBIX Bl (o= 1). B aTom
cliyyae yallle BCero roopar o pejsunoHHbix BII. OnHako maxe mpu
BBIMTOJIHEHUH BCEX CAENIAHHBIX paHee MpPedNnoOXEeHU HMETcs 3a-
TPYOHEHHS.

Iycts uMeeT MecTo crporoe cooTBeTCTBUE MS, - 6 = v - Ms TIpu
nepexosie K npousBoibHOM momenn M, (puc. 11. 7) nu3-3a y# 1 ,[lOJI)KHO
OpiTh Ms, - 6 = y - Ms, Ecnu COXpaHMTb v (4TO XKeJaTeNbHO), TO CeMaH-
THKa HO,I[ M, [lOII)KHa 6bITh 0YeHD OOrartoii.

310 ycnoaue BBIMOJIHUTH TPYAHO, MO3TOMY AEHCTBYIOT MHaye. M3-
MeHstioT dyHkuMo y Wit A0 u wia SIMJI nyrem noctpoerust B ODBC
COOTBETCTBYIOLUMX (rMonapHbiX) ApaiBepoB. C MO3ULHUIA 3bIKOB IMOJE3-
HO MCMOJIb30BaHNE CTAHAAPTHOrO si3bika SQL, MHOrOYUCIEHHbIE AMa-
JIEKTbI KOTOPOTO XOpOLIO «MOHMMAIOT» Apyr Apyra. ITockofibKy pa3Ho-
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Ms; Mo, Ms,

Si E| Bl SI Ei Bl
2 v 3 o v g
Ms, Mo, Ms; Mo,
O O
J
! l
§J Ej BJ
|
(@)
o v 4 c v €
MSl Mo, ] MSr MOr
S K, B, S, E, B

i

Puc. 11.7. CooTHOWwEHHE NOKANBHLIX a3 AaAHHBIX

BugHocteit ogHoTHnHbIX CYBJI HemHoro (mns pensuuoHHbix Bl ato
o6e1yHO Paradox, dBASE, FoxPro, BTrieve, Access, Oracle), To HeMHO-
ro u ucnonbzyembix B ODBC npaiiBepoB, YTO CIAYXHUT Cepbe3HbIM apry-
MEHTOM B I0JIb3Y JAHHOrO HANpaBJeHMS.

PaccMatpuBaeMasi npoueaypa CyleCTBEHHO YCIOXHSIETCsS ANs Cay-
yasi pasHbIX Moaenei faHHbIX (o = 1).

Hocrpoenne HeogHopoaHbix PBJ] BO3MOXHO ABYMST Crocob6aMH.

1. Tlonb3oBaTeNn0 B KAKAOM y3jie TpeaocTaBiisieTcss UHTepdeic ot
nonk30BaTeneit gpyrux jokanbueix B, T. e. n(n — 1) cxem npeobpa3zo-
BAHUS JaHHBIX.

2. Co3gaeTcst eqUHBII CTAHAAPTHBIM MOJIB30BATENbCKUI MHTEpPdEiic
M CTaHAapTHas BHyTpeHHss ¢opma 3anpoca: oagHa cxema PB, Ho kax-
JIOMY THIY JiokajibHbIX B/ f0oMKeH cOOTBETCTBOBATh CBOW THUI Npeobpa-
3oBaresis cxeMbl B 001yl0 GopMy (n THMOB nMpeoGpa3oBaHUs AN n JIO-
KanbHbix CYB]I). [Tonb3oBaTenb AOJDKEH B 3TOM Cllyyae U3Yy4YUTh HOBYIO
cxemy — cereBoi craHaapr. O6a crnocoba UMEIOT CBOY NOCTOMHCTBA U
HEIOCTATKHU.

B ofGuieM ciayyae BO3HMKAET HEOOXOAUMOCTb B MOCTPOEHHUU TPOMe-
XYTOYHOM, YHUBEPCATBbHOI, BUPTYyalbHON Moaeu naHHbix (14, 15], s
peanu3alii KOTOpOil MOXHO MCIMOJNIG30BaTh, HaNpUMeEp, PEIALUOHHYIO
MOJEb.
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( ] CnoXHOCTb 31eCh HE TOJIbKO, KaK OT-
M; Meyasoch paHee, B HeobXomumocTH 60-

rarctBa ceMauTuku A0 u AMII. Hdeii-
CTBMTE/IbHO, KOMMYTaTUBHbIE AMATpaM-
Mbl onepatopoB SIMJI mpeanonaraior
anpo M; ! coXpaHeHHe WHBAPUAHTHOCTH B M, so-
TMYECKUX 3aBUCHUMOCTENH JAaHHBIX, UME-
owux mecto B M. Hanpsamyro stomy Ttpe-

M, Mogenraoe M.

M.

£ 00BaHUI0 CeMaHTHKa HMCXOJHBIX onepa-
TOPOB HE€ YAOBJIETBOPAET. pa3HbIM
Pwuc. 11.8. MpeoGpazopanune BHYTPEHHUM MOIENSIM 1\/[i BynyT cooT-

AAEHRIE PO LEAH. SRS BETCTBOBAaTh Pa3M4YHble TPeOGOBaHUS K

CeMaHTHKe MOJENHU Mj, B TOM YMCJIE U
U1 coctaBa (PYHKLMOHAABHOrO TojIHOro Habopa onepaiumit. OroGpa-
3UTb IPOM3BONIbHYI0 Mofiesib M, B M, Ge3 usmenenus cemanmuxu NaHHBIX
1 onepauuit Hag HuMKu B M, He npencrasnﬂeTc;I BO3MOXHBIM.

Torma B o6lieM ciyuae " cnenyet crpouth (puc. 11.8) npomexyToy-
Hylo Mozene M, Takyio 4To6st M, = siippoM, + M, rae mogens M, . oTO6pa-
KAET JOTHYECKHE 3aBUCHMOCTH, npucyTCTByloume B M. Hasosem M un-
mepnpemayueii M; B M,: 0Ha uMeeT Bce CBOICTBA MOIICJICPI JAHHBIX.

Ipn KOHCprHpOBaHHM M, 1oIe3HO MCNONIBL30BATH CICAYIOIIUE IPHH-
LMMBL.

1. OpueHTauust Ha HaYalbHbIe TUTIBL JaHHBIX M, Npu MOCTpOeHUH B
M;; Gosiee CAOXHBIX TUIMOB, OTPAXKAIOLIMX 32BMCHMOCTH B M,, npu stom
0CHOBOI M, saBasercs M_-stapo.

2, COBmemeHue CUHTAKCHCa MHOXECTBA oneparopos O, AMI M; ¢
CHHTAKCHCOM MHOXECTBA Ofepatopos O, nyrem WIMEHEHMSA CEMAHTHKH.

3. dnpo M IOJIXKHO 00J1aaTh MaKCHMATBHBIM pa3HooOpa3zueM nep-
BUMHBIX THTIOB JIAHHBIX C MUHUMYMOM OrpaHUYEeHM.

4. TpuHUMMBI TOCTPOSHHUA SIAPA HOMKHBI 006ECNIEYUTh ero MpocToe
paciliMpeHue BBeAeHUEM aKCMOMATUYECKHUX TUTOB JRHHBIX U KOHCTPYU-
POBaHMeM [IeKIApaTUBHO 3aJaHHBIX CEMAHTHMUYECKHUX OrpaHMYeHHd Ha
MEePBUYHBIE THUIBI JAHHBIX.

B stoM cnyyae npouenypa npeoGpa3oBaHUs MOXET UMEThb TaKYIO
TIOCENOBATENBHOCTD:

1) onpenensiiorcs HavyanbHast M, M UeneBas (KOHeYHast) M, mozenu
JAHHBIX;

2) oro6paxaercst SO M, B M, Np1 HHBEKTUBHBIX OMEpaToOpax y:
B, — B, 1 nposepsiercst KOMMyTaTPlBHOCTb JUarpaMM OTIMCAHUS CXEM;

3) pacmupﬂerc;l MOJENb M Ji0 M.: BKJTIIOYAsi BHIOOp CXeM aKCHOM O
ornpeacNeHnus CeMaHTUKHI MHOXeCTBa oneparopo O,, paclunpenus M, MO—
aenn M, u GpopManbHOI MPOBEPKH JIOTHYECKOI U onepaTopHon l'[OJ'[HOTbI
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4) ctpositcs otobpaxenus SO0 M, B A0/ M , AMA M, 8 AMJL M,.’
BKJII0Yas MMPOBEPKY KOMMyTaTMBHOCTM zmarpaMM 0T06pa>|<eHml CXEeM U
OMepaTopoB.

M CTUHHOCTb CHCTEMBI aKCMOM NOJIKHA ObITh MHBAPUAHTHA K M3ME-
HEHUAM, OCyllecTBAsIEMbIM ormepaTopoM IMJI B M AkcuoMa ;€ M
ABJISIETCA MHBAPDUAHTOM MOJENM MaHHLIX M. no OTHOLLEHHUIO K onepaTo—
pam O €CJIH N3 NUCTHHHOCTH 3, (R), rue R — peanusauus cOCTaBHOIO THNA
Jlam{b[x Ha KOTOpPOM onpenenﬂerc;x a;, ClelyeT UCTUHHOCTDb a, (o (R)/R)
st 106010 0, € O u npomsonbnou R Takasi CHCTEMA aKCHOM NOJIXK-
Ha GBITh OTHYECKH U onepaTropHO MOIHA.

IlepeuncieHHbiM TpeGOBAHMAM DPACLIMPSEMON MOLENU YAOBIETBO-
psior ER-auarpammst [39] u pensiumoHHble Mopenu [14, 15]. B nocne-
OHEM Clly4yae sI3blK JIOTUKH MPEANKATOB MOXET CAYXWTh OCHOBOH MOCT-
POEHUST AKCUOMATHYECKHMX THIIOB JAHHbBIX.

Kaxk nokasan onbit pa6ot [39] u ocobeHHo [14, 15], yHHUBepcanbHast
MofieNb 1OCTaTOYHO 00beMHA M CNOXHA, a TpeGoBaHUE YHUBEPCAIHHOC-
TH (B YACTHOCTH, JUISI BKJIIOYAEMbIX MOAeAeid OHHAPHBIX OTHOLIEHHIH,
ceMaHTHYECKHUX ceTeil, PpeiiMOB) U3NTUIIHE XKECTKO U B MPAKTHKE HEOO-
XOIMMO PeaKo.

Yauue vcronb3ytoT (Hapsay ¢ peasiunoHHbIMU MJI) Tosibko ceTeBble
W HepapXHUuecKue MOAEAM AaHHbIX. MX peanusaumii HEMHOro, U NOTOMY
TipencTasisieTcst 6osiee pe3oHHbBIM CTPOUTh COOTBETCTBYIOLINE NPaiBEPHl —
«nonapHbiit» Meroa (cM. puc. 11.3, 6). Takoit noaxon sBAsIETCS K TOMY
Xe 3JIEMEHTOM IMTOCTPOCHHSI YHUBEPCANBHON MOJEH.

B cBSI3u ¢ 3TMM paccMOTPUM B3auMONpPeoOpa3oBaHUsl Uepapxuyec-
Kasi — pesIIMOHHAasl U ceteBass — pensiumoHHas M/l (cooTHouieHue
cereBOM M MepapXH4yeckoil Mojeneil HaHHBIX JOCTATOYHO MPOCTO U K
TOMY Xe 00CyXaanoch B ri. 6).

IIpu onucanun pensiunoHHoM Bl ucnosb3yem cTaHIAPTHBIH Bapu-
aHT g3bika SQL, monarasi, 4To BCe HECTAHAAPTHOCTH MOTYT OBbIThb yCTpa-
HeHbl MyTeM Hcnonb3oBaHug npunoxenusi ODBC.

ITpu npeobpazopannu MJI npeanonaraercs (cM. puc. 11.5, a), uro
oTOOpaXeHWe MHOXECTB THIMOB JaHHBIX (opMAaToB NaHHBIX) MpoBeAe-
Ho. Peub noiiger 06 oTOOpaxKeHMU CTPYKTYp AaHHbIX U (puc. 11.5, 6)
cooTBeTCTBYIOIIMX KoMana (AMUI).

BoaMoxHbl pasnmuyHbie coyeTanusi M. O6cynuM nuib npeodpaso-
BaHUE CETEBBIX MOJENeil HaHHbIX B PESILLMOHHbIE, & U3 MHOTOUHCIIEH-
HbIX BApPHAHTOB MpeolGpa3oBaHus ceTesoii M B pe/isILMOHAYIO paccMOT-
pUM TOJIBKO [1Ba.

A. Bcs ceresag MJI cuuTaeTcsi COBOKYIMHOCTBIO 3JIEMEHTOB-Map 3a-
nuceil Bnageneu — wieH [10], a cTpykTypa 3ammMceil rnpennonaraetcs
npocroit (6e3 arperatoB), 6Ge3 06paTHEIX CBsI3EH.
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B. B crpykType 3anuceii paspeuraloTcsi arperarbi, CTpyKTypa Habo-
POB uepapxuyeckast U He uMeeT LUMKIOB [14, 15]. ®DakTuueckn uaer
npeoGpa3oBaHue cUCTeMbl HAGOPOB B cucteMy Tabnul (daitnos).

HamoMHuM BaxHeiune xapakTepucTuku (Tadsn. 11.5), onpenensio-
LIHME CTPYKTYpY cereBoit MJI.

Komanab! cereBonn ML

Tabauua 11.5

PasmctucHue TMostcHcHKC OTKImoUcHHE BxmioucHue
CALC <kmou> Kauposanue MANDATORY — | AUTOMATIC —
obs3aTeibHOe ABTOMATUYECKOE

YHUUTOXKEHUE

VIA <umst> SET

XpaHeHue 3alTHceit
pAIoM

DIRECT PabGota
TPOTPaMMHCTa

SYSTEM Mo yMonuaduio, OPTIONAL — MANUAL —
CUHTYNAPHBIE Heobs3aTenbHOE pyuHoe, oT
3arucu YHUUTOXEHHUE, SYSTEM

nepenaua

INDEX Hcnioneayercst SYSTEM

penKo

¢ A. PaccmorpuMm otaesnibHo [10] aBe nmpoueaypsl Npeodpa3oBaHMSI:
cereBasg — pensunoHHas MJI, pensiumonHast — cerepast MII. B [10] ra-
Koe npeobpasoBanue (Oe3 onepauyii) Ha3BaHO TPAHCISILIUEH.

O6o3Haynm yepe3 N u R 3anucu v OTHOLIEHUS B CETEBOI U peNsili-
oHHOit BJI coorBercTBeHHo. [Iponenaem cienymouine aeicTBUSI.

1. Tna nmoGoro tvma 3anucu N, onpeaes MM Takoe OTHOLIEHHUE:

a) R, conepxur oaun arpubyt aus oboro anemeHTa gaHHbIX N,;

6) ecnn N, nmeer kmouy, To Koy R, coorserctyer Kimouy N, MHa-
ye — ko4 R, coorBercrayet kimouy BII N, KoTopiit nossnsiercst B R,
KAK SBHBIA aTPUOYT.

2. Ina moboit cBA3U Lij, rae N, — sanuce-Bianenel, Nj ~— 3aIMUCh-
YjieH, OMpeAes UM peILMOHHOE OTPpaHUYEHHE U U3MEHUM CYyIIeCTBYIO-
ee OTHOLLEHHUE TaK, YTOODI:

a) ko4 N; nosiBUIICA KaK BHEWHMH Koy B R ;

6) BBECTH OrpaHUYEHHMsI B 3aBUCHMOCTH OT THIA YIECHCTBA.
[Tycts X — BHeutnmit kmiou (foreign key) FK(R) otHoumenust R | B
oTHoutenun R . Bro orpanunuerne 00o3HAYMM FC,. Knou X moxer Gbith
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U He omnpeaeneH (3anuch cereoit M/ mepenaercsi cucreme). Dto pakt
obo3nauum NFC,.

Pesynbrar npeobpa3oBaHust CETEBOI MOMENM B PEIAIIMOHHYIO TOKA-
3aH B Tabn. 11.6 pist yethipex cayqaen: [) MANDATORY AUTOMATIC
(MA); 2) MANDATORY MANUAL (MM); 3) OPTIONAL AUTOMA-
TIC (OA); 4) OPTIONAL MANUAL (OM).

M3 1abn. 11.6 BuaHO, 4TO Mpeodpa3oBaHUE BO3MOXHO HE Ul BCEX
Clly4aeB.

Tabauya 11.6
Mpeo6pazosaHne cetesoii MM 8 pensaUnOHHYIO

MANDATORY
AUTOMATIC

MANDATORY
MANUAL

OPTIONAL
AUTOMATIC

OPTIONAL
MANUAL

JloGasuthb FC,.I.

1. Koptex otHo-
LIEHUS Rj BKJTIOUR-
eTcst TONBLKO TpU
CYUIECTBOBAHH U
KOPTEXA OTHOLLE-
uust R, co snauenu-
MM KJTIOMa, COO0T-
BETCTBYIOLIETO 3HA-
uennio FK(R)) B
00aBASIEMOM KOP-
TeXe R}.

J106aBUTH NFCU.

I. Koptex oTHo-
uIeHUst Rj BKJTIOYA-
eTcs TONBKO MpU
CYUIECTBOBAHU M
KOPTEXd OTHOLIE-
Hua R, co sHavenu-
SAMU KJTIOUa, COOT-
BETCTBYIOLIETO 3HA-
uenuio FK(R) 8
106aBASKECMOM KOp-
TeXE Rj

JlobGasutb N FC“.

. Koprex otHo-
HieHus Rj BKJIIOUA~
€TCH TONBKO 11pH
CYUICCTBOBAHUU
KOpTeXd OTHOUIC-
uus R, co snavenu-
MU KITIOUA, COOT-
BETCTBYIOIIErO 3HA-
uenuio FK(R) B
NoBaRIICMOM KOp-
Texe Rj: JHaAUEHUEe
FK(R)) MoxeT GbITh
He onpeaeseHo

2. Tlpu ynanenuu
Koprexa R, 11e06-
XOIUMO YIATUTH
BCE KOPTEXHU Rj, e
FK(R)) paBHo 3na-
YEHUIO B yaanse-
MOM oTHOWeEHHH R,

2. Mpu ynaneuuu
Koprexa R, Heo6-
XOXMMO YIAUTH
Bce Koprexu R, rie
FK(R,) paBtio 3ua-
UCHUIO B ynaJise-
MOM oTHOweHUU R,

2. Mpu yrancuuu
Koptexa R, teob-
XOAUMO YIATUTD
BCE KOPTEXU Rj, rie
FK(R,) pasuo 3ua-
MeHKIO B yransic-
MOM OTHOLIEHUU
R, a snavenue
FK(R,) nonxtio
ObITh 3AMEHEHO HA
«HE OlpeNeNcHo»

2. Npu ynancHuu
Koptexa R, 1eob-
XOIUMO YIANUTh
Bce KOpTeXH R, rie
FK(R) pasiio 3na-
UECHUIO B yasie-
MOM OTHOLUEHU U RJ,
a snauenue FK(R))
JOJKHO ObITH
JaAMEHEHO Ha «He
ofpeieNicHO»

3. Mpu obHoBne-
Hum xoprexa R
3HaYeHUe FK(lii)
He MOXET 3aMe-
HATLCS HA 3HAUC-
HUE, KOTopoe He
COOTBETCTBYET
KITFOUY KAKOTO-JIN-
60 koprexa R

3. [pu obHoBNE-
HuM Koprexa R
sHaueHue FK(R)
HEe MOXET 3ame-
HATBCA HA 3HAMe -
Hue, KOTopoe He
COOTBETCTBYET
KITIOUY KAKOTO-JIK-
60 KopTexa R,

18 — 4840
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TIpeoGpa3zoBaHue PESIILLMOHHOM MOJEJIM B CETEBYIO MOIEIb BEAETCS
MO CIEAYIOIUM [PABUIIAM.

Heobxoaumo, uyTo6sl Bce aTpubyThl pesisitumoHHoit M umenu yHu-
KaJibHble UMeHA. B pelsiiMOHHOI MOJENU CliefyeT BbISIBUTb BHEILHUE
KJIOUYUM, UCNONb3yeMble IS (PYHKUMOHANBHBIX 3aBUCUMOCTEH, OTO-
GpaxaeMble CBSI3SIMU MEXAY 3aMMCSIMU B CETEBOM CXEMe, U THUIIBI CBSI-
3eit M: N. lpeanonaraercsi, Y10 CBSI3SIM COOTBETCTBYIOT OTAENbHbBIE OT-
HOLUEHUsI, MEPBUYHBIE KITIOYU KOTOPBIX COCTaBJNeHbl U3 BHEILHUX KO-
4eit, yyacTByoLMX B cBsi3sax M : N.

IMycTh umeloTcs pensuuoHHaa cxema p = {R, ..., R }, nepBuynbie
KJIIOYY JI1000ro OTHOLUEHUSI U CYUTAETCA, YTO (I)yHKI_[I/IOHaJ'IbeIe THUIIbI
CBsI3eil MpeacTaBieHbl BHEIIHUMU KilouaMu, a Tun M : N oTaenbHbIM
OTHOILUEHKEM CBSI3HU.

Toraa npouenypa nepexoga MoXeT UMETb TAKOM BUIL.

1. C noMouibio NepBUYHBIX KJl0Yeil BbISIBUTh BCE OTHOUIEHUST «CBSI-
3U» M MOJYYUTb MHOXECTBO OTHOLIEHHUIA 0.

2. ins mo6oro oTHoweHusi R, B p — o

a) cpopMupoBaTh TUM CBA3M N, C KJIIOYOM, COOTBETCTBYIOIMM Tiep-
BUYHOMY K04y R, MpU 3TOM UMsl OTHOLIIEHUSI CTAHOBUTCH UMEHEM THUITA
3anucH, aTpubyThl OTHOILIEHUSI — 3JIeMeHTAMH JaHHBIX B TUIE 3aMUCH;

6) nna nodoro MOgMHOXecTBa aTpUOYTOB (MCKIIOYAs MEPBUYHBII
Kiou B R), eciu 370 MOAMHOXECTBO npescTapaser coboit B R, neppuy-
HBIH KJTI0Y, MPUHAMIIEXAUIUIA p — o (MOAMHOXECTBO SIBJISIETCSI BHELLTHUM
KITIO4OM), 106aBUTh CBs3b L, Mexay Tumamu sanucu N,, COOTBETCTBYIO-
uteit R, u Nj, COOTBETCTBYIOLLEI Rj, [J¢ BHEUIHUI KAIOY €CTh NEpPBUY-
HBII KJTIOY.

Ipu sToM N, CTaHOBUTCS TUMOM 3anmUcH-yneHa, a N, — sanucu-
BJlafeNblUa. YIanuTh aTpuOyThi, COOTBETCTBYIOL[UE KIIIOUY , M3 NJ..

3. TTpUCBOUTD CBA3U L, YHMKabHOE UMSl U YCTAHOBUTb JUISl CBSI3H
THUI YJIEHCTBA:

a) chopMHupoBaTh TUN 3amMCcU N, aHATIOTMYHO MYHKTY 2a,

6) 106aBHUTD M0 OHO CBS3M MEXIY THIOM 3anucH N,, COOTBETCTBY-
ouwuM R, u moGomy U3 n Ipyrux TMNOB 3amuceii, y4acTBOBABILNX B
CBSI3U, YTO OMNpENeNAeTCs BHEWHNUM Kito4oM B R;; N, — obwwmit tun
3anMcu-4yjeHa, a 3anrMcu N — 3alMCH-BAAebIIbl B JOOABISIEMBIX CBA3SX
(00BIyHO N = 2).

W3 Ta6n. 11.6 cnenyer, uTo npeoGpa3oBaHUe BO3MOXHO He TS BCEX
PEXUMOB CeTeBOI 6a3bl JaAHHbIX.

¢ B. B atom ciyyae uMeeT MecTO B3aMMOOIHO3HAYHOCTh Ipeobpa-
30BaHuUsI, MO3TOMY PacCMOTPUM TOJIbBKO OTOOpaxenue cereBoit MJI B
PENSILIMOHHYIO.

274



Ipu HenuHeitHON cTpyKType Tabnuiibl (CM. r. 6) Kaxaas «rabauua B
TabJHLIE» MOXET pacCMaTpuBaThes B pensuMonHoit Bl kak caMocTosTesb-
Hast MoAYMHEeHHast Tabnuua. [ns Takux nap «BXOXIAeHUs» (I1aBHAst — MO
YUHEHHas TabIMLIBI) BO3MOXHO UCIO/B30BATh IPUEMbI, OIIMCAHHbIE paHee
IUTS IMHEUHOM CTPYKTYPHI TAOIULL B CETEBOM MOAETH AAHHBIX.

ITpu MHOTOKpPAaTHOM «BXOXIEHUM» Tabauu B paborax [14, 15] npen-
JlaraeTcsl UCIMOJIb30BATh MOHSITUE «CENEKTOPHBINA MYyTh («BXOXIEHMSI»)».
B sTOoM cnyyae rnpeobpa3zoBaHre MOXET UMETh HECKOJIbKO BAPHAHTOB.

IIpeoGpa3oBaHue pesiiHOHHON MOJAENAH AaHHBIX B OOBEKTHO-peIsi-
UMOHHYIO He MPEeACTaB/sIeT CaMOCTOSITE/IBHOIO HHTEpeca.

T rubpunHoit pasHosuaHoct OPB/I ucronb3yercs pensiumonHas
Mozesb gaHHbIX. [TpeoOpa3oBaHue B pacLIMPEHHYIO PENSILIMOHHYIO MO-
efb PaBHOCHJIBHO MEpPEeXoAay K OOBEKTHO-OPUEHTUPOBAHHON Momes
JIAHHBIX. _

IMpeo6pasoBanue pensuuoHHoil M/ B 06beKTHO-OPHMEHTUPOBAHHYIO
M]/I, xapakTepu3yeTcsi MHOTOBAPUAHTHOCTBIO, MOCKONBKY OfHY U Ty XK€
3afayy MOXHO PelUUTb C UCIMOAb30BAHUEM OJHOPOAHBIX WIU HEOMHO-
POOHBIX (CM. 1. 9) CTPYKTYp AaHHBIX. JlaXe mpu UCTMONb30BAHUU TOJIBKO
HEOAHOPOMHbBIX CTPYKTYP BO3MOXHBI pa3Hbie BapuaHThl (ROW, ROW
TYPE, ux koMOUHaUKH).

IlpeobpazoBaHue OOBEKTHO-OPUEHTHPOBAHHON MOAENH AAHHBIX B
peNISILIMOHHYIO TIOXO0XKe Ha rnepexos oT ceteBoit M/l (rpu HenuHeiiHOI
CTPYKTYpe Tabuil) K PeNALUOHHOM MOJIENUN JaHHBIX. 31ech PakTnuecku
no-npexHeMy yao6HO UCNONb30BATH MOHSATHUE «CEJIEKTOPHBIN TYTh».

KoHTponsbHbie BOMNPOCHI

1. Kak ocyuectsasercs nokanusauus? no KakKMM KpUTepusiM? KaK OMNPEAEAUTb KO-
JIMYECTBO HEOGXOAUMBIX KOMUI B y3nax?

2. Yro Takoe unterpauus 8 PBA? opHopoaHas? HeoaxopoaHasn?

3. Kakoii MaTeMaTU4ECKUii annapar MOXHO HCMONB30BATh AN AHAIM3A MHTErpauHu?

4. B yeM OTAMYUE MATEMATUYECKOro ONUCAHHUA (DUIMUYECKOI CMCTEMBI M CUCTEMDI
snokameHbix BJ17?

5. Kakue Bbl 3HaeTe NporpaMMHbIE CPEACTBA As obecneyeHuss OQHOPORHON| MHTEr-
pauuun?

6. Kak oGecrieyuBaeTca HEOOQHOPOAHAA UHTErpauua?



Fnasa 12

Ucnonb3oBaHue
n ¢yHkumonuposanue PbJ

OcobeHHOCTM UcnonbaosaHua PB/, ceAzaHsl co cneundurkoi 3anpocos.
dyHxumMoHmposaHue PBJ] xapakTepuayercs ocobeHHoCTAMN obecnedeHns on-
HOBPEMEHHOI0 A0CTYNA, 3aLMTL, BOCCTAHOBNEHUS NaHHbIX, ONPenenieMbiX
wcnonsayemoit CYBA,.

Mepeinem K geTansHOMY U3y4eHUI0 cneundukn Ha3BaHHbIX NMPOLLECCOB,

12.1. 3ANPOCHI

Eciu cTpyKTypa 3arpocoB 3apaHee W3BeCcTHa (cTaHmapTHa), addek-
THUBHOCTD IMPOLIECCA 3aMpoca ONpeAesieTCsl Ha ONMMCAaHHBIX paHee 3Tanax
dparmeHTauuu U gokanusauuu [11].

Ecnu xe cTpyKTypa 3ampocoB HEM3BECTHA, BO3HUKAET HEOOXOOUMOCTh
ONTUMU3ALIMHY Npoliecca 3anpocoB. DTO 0COOEHHO aKTyalbHO IIPH HATU-
YUK MApAIENIbHON 00paboTKK JaHHBIX.

Henamu (ueneBoiMU PYHKUHAMHU) ONTUMU3ALMH MOTYT OBITh;

e MUHHMYM BpPEMEHH Iepenayu JaHHBIX;

¢ MUHUMYM BpeMeHM 00paboTKU HaHHBIX B y3ax;

e yBeJIMYEHHME NapasUeIbHOCTH MPH 00paboTKe U Mepeaayax JaHHbIX;

e yayyllieHHe TpaduKa U 3aTpy3KH MPOLIECCOPOB B CETH;

® MUHMMYM CTOMMOCTH (33epXKH) TONBKO TMepefayu TaHHBIX (ecin
HMEIOTCS HU3KOCKOPOCTHBIE KaHaJIbl CBSI3M);

e MUHUMYM CTOMMOCTH JIOKAJIbHON 00paboTKH (ECAH CKOPOCTh me-
penayy JaHHBIX COM3MEpPHUMa C OBICTPOAEHCTBHEM MPOHECCOpa);

e BbIPDABHUBAHHE HATPY3KU KOMITLIOTEPOB.

LA XapakTepUCTUKM 3aTpaTr Ha 3ampochi BBefeM ABA mapamerpa:
CTOMMOCTb 06pabOTKH ¥ 3a[EPXKY JaHHBIX.

Croumoctb TC 06paGoTKH HaHHbIX 00beMa X, MepechiIaeMbIX B y3el
i M3 y3/10B j, CBAA3AHHOM C 3KCIUTyaTaLueil Gu3nyecKUX KaHajOB CBS3H,
COCTaBJISIET
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J
TC(x) = Z C¥ +Clx,

rae C %, C¥ — onpenesnsieMble CUCTEMO# MAaTPULIBI CTOMMOCTH YCTaHOB-
JIEHUs CBA3U U nepenayu exuHuusl undopmaunm (Cjt = C 1 = 0).

3agepxka TD(x) — BpeMst Mexy HA4aJIOM M OKOHYaHMEM 00paGoT-
KH 3ampoca;

J
TD(x) = Z D} +D}x,
=1

rae Dyi, D" — maTpuubl BpeMeHM yCTAHOBJICHMs CBA3M U Mepenayu
eAUHUIUB MHPOPMALIUH.

TTpumem Takue NMpeanoioXeHuUs:

1) kanansi cBaseit onHopoansl (CV=C,C¥=C,Di=D, D/ =D));

2) CTOMMOCTB Nepenayr BBICOKA, M 3aTpaTaMH Ha JIOKaJbHYIO 06pa-
6GOTKY MOXHO TpeHeOpeub (YYMTBIBAIOTCS MapaMeTpbl TOJILKO Mepeaayu
JIAaHHBIX).

OnTUMH3ALUIO 3aMIpOCa MOXHO Pa3fe/UuTh Ha JBa 3Tana:

1) rnoGanbHyI0 ONTUMHU3ALUIO, KOTOPYIO faliee OyneM Ha3bIBaTh NMpo-
CTO ONTUMMU3ALUEN;

2) NOKaJbHYIO ONTUMU3ALMIO, MPOBOAUMYIO METOIAMM, OIMUCAHHBI-
MM B 1. 4 ¥ 30eCh HE pacCMaTpUBaeMbIMH.

st onyvcaHus CyTH ONTUMM3ALUKM MCIIONB3YeTCs anmnapar peisiii-
oHHOit anredpsl (PA) ¢ ee 3KBMBaJEHTHBLIMU TPEOOPA3OBAHUSIMH, MO-
3BOJIIIOILMMM B pe3y/ibTaTe COKpPaTHTbh BpeMsl OTBeta Ha 3ampoc. [lepe-
MEHHBIMU ONTHMH3ALIMU MOLYT CJAYXUTh BHIOOD (PU3MUECKHUX KOMUIT U
Ha3HAYeHHNe Y3/0B MPU BLIMOJHEHUHW omnepalnit PA.

CHOBa UCIOJIb3YEM [IEPEBO 3afIPOCOB, B KOTOPOM KaXIOMYy M3 JIMC-
TOB COOTBETCTBYET OTHOLUEHHME, KaXO0il BepiuuHe — onepauus PA. Ko-
HeYHOI BeplliMHe cooTseTcTryeT y3ea PB/I (nokaneHas b/I), a orBery Ha
BOIIPOC — KOPHEBasi BEpILUMHA.

Onepauuu pelsiuMOHHOM anreGpst (celekumst S unu o, npoekuusi P
WU 1, coenuuenue J, oobenunenue UN, pasHocts DF, nekaproBo npo-
usseaenne CP) M cBA3BIBAKLIME UX 3aKOHBI OMUCAHBL B M. 4 HaHHOMN
pa6otsi. TMonycoenuHeHue SJ paccCMOTpEHO B 3TOi1 IM1aBe.

Bo03MoXHO cTporoe pelleHue 3a1ayn ONTHMH3ALIUH, Yallle BCEro CBO-
JsLieecs K 3agaye LEJTOYHCIIEHHOro nporpamMmupoBanys. OOHaKo npu
ee pelleHUM BCTPevaloTcsl cepbe3Hble 3aTpyfHeHus: (0osbluoil 0O0beM
JAHHBIX 3aJa4M MU MOTPeOHOCTh 3HAYUTENILHOTO CBOOOZHOIO pecypca,
Ne@UUKUT BpeMEHH pellieHMS) M BBIUTPHILI IO CPABHEHUIO C 9BPUCTHYEC-
KHMM aJIrOpUTMaMM, KakK TNpaBuio, HeBenuk. K ToMy Xe Ha pelLueHue
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BJMSIIOT TaKMe TPYAHO yuUTbiBaemble (hakTOpbl, KaK TOMOJIOTHUSI CETH,
MPOTOKOJIbI Tiepelayu JaHHbBIX, MOJIEJIM U CXeMa pasMelIeHUA JaHHBIX.

IMosToMy BOCIIONb3yeMCS 3BPUCTUYECKUM TIOAXOAOM K ONITHUMM3ALIUH.

CTOMMOCTb U BpeMsl NEPECHIIKU TaHHBIX MOXHO COKpPAILATh 32 CYET
CHHXeHHsl 00beMa nepegasaeMoit nHGopMaluu. B 3Toii CBA3M BO3MOX-
HbI CJIEAYIOIINE PEeKOMEHALUH.

1. YHapHbie onepauuy HeoOXOIUMO BBHIMOJHUTH KaK MOXHO paHee
(B y3/1ax), Kak 3To noka3aHo Ha puc. 12.1, rme S u J — yHapHbIe ore-
palMu.

2. MHOrokparHo BCTpEYalolINecs BbIpAaXeHUs Jydllie BBIMOJHUTh
OfUH pa3. list 3TOro B AepeBe 3anpoca MPOBOAUTCS CIUSIHUE JIMCThEB-
OTHOWIEHMI, 3aTeM — CHAUSHUE OIWHAKOBBIX NMPOMEXYTOYHBIX OTepa-
uuit (puc. 12.2). 3aech UCNIOAB3YETCS OUYEBUIHOE BhIPAXKEHHUE

DF(T, S,(T)) = S(T), NF = NOT F.

3. Ucnonb3oBarb noaycoedunenus. Viaes moaycoenMHEHs MOKa3aHa
Ha puc. 12.3. Ilpu TpaguumoHHOI cxeMe nan6o R Hamo mnepecwiiath B
y3en 2, iuoo S — B y3en 1. MoxHo rnepechiiarh JIMlIb OOUH pa3 S,
COKpallleHHYIO B MIOMOIUBIO MPOEKUUU, B y3eJ | u 3aTeM OCylIecTBISATh
nonycoenuHeHKe. [lokaxeM CKazaHHOE Ha MPHUMepE.

P
P, |
Sp=2 e T
' Pac Pac
| [
Tse Sp=2 Sp=2
[ 1 | ,
S(A,B, T(A,B, S(A,B, T(A,B,
C,D) C.Y) C,D) CY)
Vaen 1 Vaen 2 Vaen 1 V3en 2

Pc (Sp=2(Ja=a(S,T)))-->
-->Pc (Ja=A(Sp=2(S),Ba c(S g=o(D)))

Puc. 12.1. Ucnonb3oBaHue yHapHOTO ofnepaTopa B KOHLE (a)
U B Hauane (6) npeobpa3oBaHus
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Pa Pa Pa

| | |

PF ] [ DF — B i
J B=B JB=B SB> 10 I
J 13=13:_’_1 Tp=s ey
Sp>10 Sx=5 Sx=5 r Sx=5 I—— Sx=s5
! | | . T
S(AB, T(A,B, S(A,B, T(A,B, S(A,B, T(A,B,
C,D) C,X CD) C,X) C,D) C,X)
Y3en 1 Vaen 2 VYsen 1 Vaen 2 Y3en 1 Yaen 2

By (DF(Ja=8(S,Sx=5(T))),J8-8(Sp>10(S),Sx=s (T))))-->
-->Sg<=10 (Jp=8(S,(Sx=5(T))))

Puc. 12.2. Boinenenue o6Lumx noasbipaxeHmii:

a — VICXOJIHBIA 3anpoc; 6 — NPOMEXYTOUHBIA 3anpoc; ¢ — NpeoGpa3oBaHHbIA 3anpoc

ITycth maHsl clieqyouiMe OTHOLEHHUS:
V3en 1 Yien 2

>

s (B C D) i
4 13 16
4 14 16
7 13 17
10 14 16
10 15 17
11 15 16
11 15 16
12 15 16

S—
2

—~
o]

C D)
13 16
14 16
13 17

(V=TSRG s N O N N v <

N

—_—

O 0NN hR N AT
N A

W W W NN e = e

HMmMetorca cheaymouime BO3MOXHOCTU:

a) mepecnatbh S U3 y3na 2 B y3en [ (24 3HaueHus);

6) BelyncauTh 1’ = P (1) B y3ne 1 u nepecnarb ero B ysen 2, rae
BeluMCHUTh 8° = J(1’, s) U ornipaBuTh B y3en 1. Tam Haittu J(r, s) Kak
I(r, 8", T. e. nonyuurs monycoenuneuue. Iepenaercst yxe 9 + 6 =15
3HAYEHUIA.

Haromuum, 4to nonycoemuuerue r u s unu SJ(r, s) ects P (J(r, 5)), Re 1.
Ecau OoTHOlIEHMS T U S HAXOASTCSl B pasHbIX y3jax, TO BbIYUCIEHUE
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MTOJYCOEAIMHEHHUST YMEHbILAET 00BEM
fiepeiaBaeMbIX JAHHBIX. 3aMETHM, UTO
IS TONyCOENUHEHUST CITPaBEIIMBO
J(SI(x, s), s).

HHorna nmosycoenHeHUe MOXET
MOJIHOCTBIO 3aMEHUTh COESAUHEHUE.

OTMeTHUM, 4TO TNOJYyCOeAUHEHUE
yaie MPUMEHSIETCSI TIPH BEPTHUKAJIb-
Hoit (pparMeHTaUUMU.

L 8 4. CrpaTerust ucnoab3o8aHus Ko-
Vaen 1 Vaen 2 nui (moctyna). OHa ocyllecTBAsieTCs
Ha Gu3nyeckoM ypoBHe. OnpenenuTb
JIy4YLIMi BApUAHT MPU UX 3HAYMTENb-
Ja=s (8,R)=Ja-8(S, SJa-s(R,Ps=8(5))) HoM KonmuecTBe BO3MOXHO TONBKO C
nomouibio MoaenupoBaHus. IlycTb
VYMTBIBAIOTCSl TOJILKO 3aTPaThl Nnepe-
Jauyd MaHHBIX M MMEIOTCS MaTpuLibl
CTOMMOCTM WJIM BpeMeHM Mepeaay.
3HaueHUs MaTPULBI MOTYT OBITh OMNpPEAEIeHbl TOYHO, a pa3Mepbl OTHO-
IHEHUI — NMpUONNXKEHHO. 3/1eCh, CIEN0BATEIbHO, HEOOXOAUMO UCMOJb-
30BaTh NPUOIVKEHHbBIE METO/IbI.

Bpoaat noHsitue «npoduab», KOTOPbIA BKJIIOYAET:

e MOLIHOCTb (KOJIMYECTBO ToJieit) oTHoLIeHUs R;

o «LIKPUHY» (UMCIIO GaiiT) moboro arpudyTa;

® YUCIO pa3/IMuHBIX 3HaUYeHU aTpubyTa B oTHOWEHUM R.

Hcnonb3yor MeTo OUeHKH pa3MepOB MPOMEXYTOUHBIX OTHOLIEHHUH
JUTSL KQXKI0i onepaluy pesiiMoOHHOM anrephl.

Hdnst pelueHns1 BOTIpoca o BbIOOpE KOMMUIT M HA3HAYEHWU Y3JIOB Bbl-
[OIHEHUST YIOOHO CTPOUTH rpady ONTUMMU3ALUNU, KOTOPBII HE COACPXUT
YHapHBIX OriepaliMii, BHITIONHsAeMBIX B y3nax. Onepauun geKaprosa npo-
M3BEIEHUST H PA3HOCTH BCTPEYAIOTCsl PEAKO, Yyallle MMEIT MeCTO orepa-
LUU 00BbeTUHEHUS U COENUHEHUSI.

Takum 06pa3oM, 3a1a4a ONTUMHU3ALMH 3aAMPOCA OTAUYAETCS HEOAHO3-
HaYHOCTBIO pELLIEHMSI.

Crenyer 3aMETUTbh, YTO 3aga4ya ONMTHMHU3ALHUH JOJIKHA PELIAThCS pe-
TYJISIPHO ¥ OTIEPaTUBHO. BTO TpebOyeT OT pa3paboTyMKa MOCTPOSHUS Clie-
LMATBHBIX MPOTrPaMM U MOTOMY JAETaeTCsI TajeKo He BCerna.

Yaure orpaboTaHHBIN alrOPUTM ONTHMM3ALIKM 3aK/IAAbIBAETCS TMPU
npoekTupoBaHuu paspadorunkamu CYPBJI HemocpencTBeHHO B CHCTE-
M€ ynpaBAeHHA, IPU CO3MAHUK CIEUUATBHBIX TPOTPAMMHBIX TPOAYKTOB
B BU/IE NMPUJIOXKEHUIA WIN YTHIUT.

PR

l
1

Puc. 12.3. Acnonw3oBanue
MOAYCOCAMHEHUS
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12.2. OQHOBPEMEHHbBIA A0CTYN

OcobenHocteio PB]I AsnsieTrcst MHOroMmonb30BaTeNbCKMIl pacnpeae-
JIEHHBIH JOCTyn K AaHHbIM [11].

CnoxHoctb ee anst PB/I cocTouT B TOM, YTO MEXaHU3M YIpaBAEHHUS
B OIHOM y3JIe He MOXET B 06OLUEM cliy4yae 3HATh B KAXIbIii MOMEHT Bpe-
MEHM O B3aMMOJEHCTBUU ¢ ApYruMHU y3naMu. K ToMy Xe B y3nax moryt
HaXOAUTBLCA U KOMUU HAHHBIX APYrux JokanbHbix bJI.

B3aumogpeiicrsue aneMeHToB B PBJl nmo-npexHemy ocyliecTBasieTcst
MOCPEICTBOM TPaH3aKLMH, KOTOpast CTAHOBUTCSI pacnpeae/ieHHO| (puc.
12.4) 1, Bo3aeiicTBYs Ha 1HenocTHyIo BII, mocsie cBoero 3aBepuieHus oc-
tapsier b/l uenoctHol. B TpaH3akUMKU BHIASASIOT ABe KOMaH/AbI: YNTATh
(R) u nucarb-06HOBAATE (W).

3pech MO-TNpeXHEMY CpPaBEIIMBBI T€ Xe MOHSTHS, YTO UCTIOb3Y-
I0TCS B LeHTpanu3oBaHHbix B cMHXpoHuM3aLusi, pacnucaHue, nochue-
JnoBarenbHo-nogooHoe pacrvcanue (I1TTP), kondnukr, pecrapt. Hanom-
HMM, YTO ABE€ TPAH3AKL MU BCTYNAOT B KOHGINKT, eClii OHU padoTaioT ¢
OJHUM U TeM Xe ODIUM 3JIEeMEHTOM JaHHBIX U O KpailHel Mepe oaHa
W3 HUX Pean3yercs onepauueil «nucarb» (3anuch).

B CYPB/I B kaxxnoMm y3jie Beaercs cBoe pacnucanue. Bexrop pacnv-
CaHMI1 BCeX Y3I0B Ha30BeM pacnpedeaennbim pacnucaruem (PP).

IMons30-
. BaTe€lb
Y N\
TL .|~ 1 T3 %_ _________ T‘; TS
F ~ F
~
~
~
e 3
~
~
~
~
~
&
s
T2 T4
Vien A V3en B Vien C
g ] -——=>»2
Puc. 12.4. PacnpeaeneHHas Moaenb TPaH3AKLMMU:
Ti — cybrpansakumu; | — nopoxaalolide TpaH3IaKUMMK; 2 — repenayua JaHHbIX
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MocnenosarenpHoe PP (ITPP) — sTo PP, B koTOpOM Kaxnasi coctas-
asuowas nocsegosatensHa. [ocnenosarenbHo-nogo6Hoe PP (ITIIPP)
akBupaneHrHo I1PP.

CyluecTByeT HECKOJIbKO METOJOB CUHXPOHU3ALMH.

1. BrokupoBKa, KOTopasi MOXeT ObIThb: a) C TTABHBIM Y3/I0M; 0) ¢ 3a1a-
HueM GIIOKMPOBKM C MOMOILBIO NMPEIUKATOB; B) C IJIABHON KOMMENA.

2. l'onocoBaHue Mo 6OABLUIMHCTBY.

3. MeToa npeaBapUTENbHOrO aHaAN3a KOH(MIUKTOB.

1. Bnoknposka

1. BoigenieHHbI y3€JI CTAHOBUTCS MPUOPUTETHBIM M YTIPABISIET OC-
TalbHbIMHU Y31aMU KaK B HeHTpann3oBaHHoi BJI. M3BecTHO, 4To G10KU-
pPOBKa B LieHTpanu3oBaHHOi B/l mpeaycmarpuBaer MOHOTIONBHBIN pe-
KUM JJIs1 3aMCH M KOJUIEKTHBHBIA PEXHUM IS YTEHHS. DTH PeXXHMbI
HCITONB3YIOTCA U B OJIOKMPOBKE C TaBHBIM Y3JIOM, KOTOPBIH PYKOBOIUT
MPOLIECCOM CHMHXPOHM3ALIKM.

[TpuMeHsIIOT ABYX- U Tpex(asHyio TpaH3aKUUK. B nByxdaszHoi TpaH-
3aKUUU BBUIENISIOT;

e pacuiMpeHue (OJOKMPOBKY pecypca);

e cxaTve (BO3BpaLleHUE Pecypca U CHATUE ONOKUPOBKU).

TonbKo rmaBHLIM y3e BBIAAET 3aripoc Ha GIIOKUPOBKY, KOTOPHII Npo-
XOOUT MO BCEH CETH.

JlefiCTBUSA TIO M3MEHEHMIO JAHHBIX JOMYCKAKTCS TOABKO Hal Npel-
BapuTeNibHO 3a0/I0KUPOBAHHBIMY JAHHBIMU, TIPY 3TOM CHavajia JOJDKHO
ObiTh MPOBeeHO OGHORIEHHE BCeX KOMUIA. B TaKoM pexxHMe BO3MOXHEI
TYMUKHU, KOTOPbIE MOTYT YCTPAHSTBCS CHSITHEM <«MJIaoUIUX» (T03Xe TIo-
CTYMMBILMX) TPAH3AKLIMA.

2. Jio6oit kopTex t oTHOlIeHUS 1 co cxeMor R, mns kKoroporo npe-
aukar P(t) = true, He MOXeT ObITh BCTaBNeH B R, ymaneH UM U3MEHEH
IpYroi TpaH3aKuMeil 10 CHATHSI OJIOKUPOBKH.

I Byxdaznas GiiokupoBka paboTaeT 3lech CleyioUuM 06pa3oM.

B ¢a3e pacumpenus (NOXTOTOBKH) TpaH3aKUUs JODKHA 3aTpebo-
BaTh MpPeauKar-0JIOKUPOBKY. Y3e/l-KOOPAUHATOP BeaeT Tabiuiry OJ0KK-
pPOBOK. DBJIOKMpPOBKa OCYILECTBIACTCA, €CIM OHa He BCTYMAeT B KOH(p-
JIUKT C APYrUMHU OokupoBKaMu. B nmpoTHBHOM cityyae TpaH3aKLIUS Te-
PEBOJNMTCSL B PEXHUM OXUIAHUS WIK €l pa3peliaeTcs OCYIUECTBHTh
nepexpar pecypca.

B dase cxxartusi (pa3GiIoOKUPOBKH) OCYILECTBASIETCS yAaJIeHHe CTPOKH
U3 Tabnuubl GIIOKMPOBOK: MepBas Xe pa3GIoOKUPOBKA FOBOPHUT O Hayaje
da3br cxarus.

YcraHopneHne ¢akra KOHGNMKTA 3MeCh Mo-MpexHeMy npobnemMaryy-
HO: MT0KA3aHO, 4TO B 00LIeM ciyyae rpobiieMa peKypCHBHO Hepaspellrma.
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IMpouenypa ycranoBieHust pakra KOH(QIUKTA OnpeaeeHa MareMa-
THYECKM I NIpeAnKaroB Buaa [aTpuOyT]F|koHcTaHTa], re B KayecTse
F ucnons3ytorcs onepaiium U3 MHoxecTBa (<, =, >, #).

TynukoBbi€ CUTYAllMH MOIYT GBITh YCTpaHeHbl B Tpexda3Hoi TpaH-
3aKuuu (6I0KUPOBKA, BHIMOMHEHHE, pa36JIOKHpOBKa).

BnoxnpoBKu C IMaBHBIM Y3/IOM M C HCMOJIb30BAHMEM NPENUKATOB
CBOJATCS K HUEHTPAIM3ALMU [Mpoueaypbl CHHXpPOHU3aLMHU. B aTOM chy-
yae MPOM3BOAUTENbHOCTL BJI orpaHuuYeHa BO3MOXHOCTAMU CBOe0oOpas-
HOTO LIEHTpA.

B cBere ckazaHHOro majibHellllee pa3BUTHE CUHXPOHM3ALIMM OO
B HAMPaBleHUU ACUEHTPAU3ALMU.

3. B naHHOM cniyyae njisi 110060ro 3JieMeHTa JaHHbIX OJHA KOITUS SIB-
JISETCSI TJIaBHOM, KOTOPYIO M OJIOKUpPYET TpaH3aKLMsl B KaXIOM Yy3Jie.
OueBUAHO, YTO UMEETCS] U3OBITOYHOCTh MH(OPMAIIMU U HU OJMUH Y3en
HE SIBJIAETCS [JIaBHBIM (ICUCHTPAIU30BAHHOE YIIPABACHUE).

2. TonocoBanue No 0oNbIIMHCTBY. B oOuieM cityyae mpeamnonaraercs
u36piTouHocTs PB/I: B 1060M y3/ie ecTh KONMS JIIOOOro aeMeHTa.

TpaH3akuust BBITOJHSCTCS JIULLUB B OAHOM y3jie:

e KOMaH/a YTEHUA B CBoeM y3ne paGoraer 6e3 GIOKMPOBOK M CHHX-
POHM3AIUY;

e NPHY 3alTUCH MMS JIEMEHTA U ero HOBOE 3HAYEHHWE 3aHOCHUTCS B
CIMUCOK OGHOBIEHMSI.

ITocne 3aBepleHUs1 TPAH3aKLMKM CITUCOK PAa3HOCUTCS MO BCEM y3JiaM
U y3eJ] TOJIOCYeT 3a 3TOT crnucok (puc. 12.5).

Hauano

€T

Al

Koneir < J’

.

BP<TP T'onocoBanue "ipoTUB”, pectapt o
Ha
a e _
A H TonocoBanue "32" peanu3anys H3IMEHEHHSA [— >
b

Puc. 12.5. Anroput™ rojoCoBaHUs (10 GONBILNHCTBY.

A — KOHOAUKT ecTh; B — Tekyiuast TpaH3aKiMsl nonyyaet 6ablyio
BpEMEHHYIO METKY, HeM OXHaawowas Tpaniaakumns; BP, TP — BpemeHHsie MeTKH
MOCNEAHEr0 UAMEHEHUS U TEKYLIEH TpaH3aKLMu
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Ecnu GONbUIMHCTBO — «3a», TPAH3AKLMS MPUHUMAaETCsl U OOHOBIE-
HH1E NPOBOAUTCS BO BCEX y3ax.

¥Y3en rojiocyer «3a», eClu:

1) 3/ieMEeHT JAaHHbIX, NPOYUTAHHBIX Tpaﬂsaxuueu He ObUT U3MEHEH
nocjie YTeHust;

2) tpaH3akuus T He KOHGAUKTYET ¢ Apyro# Tpansakuueit T’, Koro-
pasi oxugaer pewieHus (eciau JAHHBIM y3en mporojiocoBan «3as, HO T’
elle He Obifla MPUHSITA UJIM OTBEPrHYTA B LIEJIOM) B JaHHOM Y3Jie.

B nosuuuu 1 ucnonb3yorcs BpeMeHHbie MeTKM (METKH BpEMEHM).
MeTtka npUcBanBaeTCs TPAH3AKLIMH M KAXIOMY JIEMEHTY JaHHBIX (MOC-
JielHeil TpaH3aKIMK1, KOTOopas ero oGHOBUIA).

Koraa y3en npuHMMaeT cnucok 0OHOBJIEHUSI, OH CPaBHMBAET BPEMEH-
Hbi€ METKU U OTIpefieisieT BbinoigHeHue ycaoBuii 1 u 2. Ecau ycnosue 1 He
BBINOJTHAETCSI, Y3€J1 OTBEpraeT TPaH3aKIHIO0, KOTopast pecrapryerT (puc. 12.5).
Ecnu ycnoBue 1 ynoBnerBopsieTcsl, a 2 — HET, TO y3eJl He MOXET roloco-
BaTh «32» 3Ty TPAH3aKLMIO, KOTOPask OXKUJAeT PELIEHHs, MOKa ero He Mno-
JiyduTt. [Ipn BBIMOMHEHUU 0GOUX YCIOBHIA Y3€J TONOCYET «3a».

ITockosibKy pa3Hble Y3JIbl MOMYYAIOT CIIUCKU OGHOBAEHHUSI B Pa3HOM
MOPSAAKE, OHU U TOJIOCYIOT B Pa3HOM MOPSIAKE, UTO MOXET MPHUBOIUTH K
TynukaM. YTobbl UX U36eXaTh, y3e TONOCYeT «IIPOTHUB», €CJIH YCIIoBUe |
BBIMOJIHSETCS, @ 2 — HET M TPaH3aKUHUs Moiyyaet 6ONblIYIO BPEMEHHYIO
MeTKy (METKY BpeMeHM), YeM OXHAAIoLIasT TpaH3aKLUs.

3. Merton npensapuTeasHOro aHanusa KoHGukToB. JIo cux nmop cUHX-
POHU3UPOBATUCH Bce KOHQIUKTYIOLIUE Onepaluu 3anucu ¥ yreHus, On-
HAKO He Bce KOH(IMKTBI MOIYT YHUUYTOXHUTh MOCAEN0BATEILHONOI00HE.

Onpepensitorcst KOHGAUKTDI, KOTOPBIE TeHCTBUTENIBHO TPEOYIOT CUH-
XpOoHU3auuu. I8 3TOro BHIAENSIIOT KAACCHI, KOTOPhIE OINpEeAessioTcs
MHOXECTBAMM 3anuceit U YTeHUst TpaH3akiuii. TpaH3akiys OTHOCUTCS
K JaHHOMY KJIACCY, €CJIM MHOXECTBA YTEHUS M 3alIMCHU €€ NMPUHALIEXAT
aroMy Kiaccy. C NoObIM KJIacCOM CBA3aH MOAy/nb TpaH3akuuu (MT) —
kommnoHeHTa CYPBJI, koTopast MOCNeI0OBATEIbHO BBIMOJIHAET TPAH3aK-
UMM U3 3T0ro Kiacca. Torma MoryT KOH(BIMKTOBATh TOJILKO TPAH3aKILIMU
pasHBIX KJIACCOB, U MX HYXXHO CUHXPOHU3UpOBaTh. KoHGIUKT KilaccoB
Monenupyercsi rpadpoM KoHDIUKTOB (puc. 12.6), BepluHBI KOTOPOTO
COOTBETCTBYIOT MHOXECTBaM YTEHHUS M 3arMCH KJjacca, a pebpa npen-
CTaBAsIOT co0oit KoHGNUKTHI. TpaH3aKLUMKU, He BXOAsLIME B LUK, BCe-
raa nocjieoBaTeNbHO MOAOOHBI U HE TPEOYIOT CHHXPOHHM3ALINHU.

I'pad KOHPIUKTOB Co3maeTCA M AHANTU3MPYETCS CTATHYECKH, KOrAa
onpeneneHsl b/l u knaccel. Knacchl, He BXOOALLKE B LMKIT, TOMEYAIOTCS
kaK MT u uM cool1aercs 0 HEHYXHOCTH CUHXPOHU3ALIMH.

OcraBiunecss MT goKHB CUHXPOHHU3MPOBATh CBOU TPaH3aKLUU,
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Knacc C2

MHoxecTBO
YTeHUs
Cy={x}
Knace Ci1
MHoXecTBO
YTCHHUSA
Ci={x<Yy}
MHOXeCTBO
3aTIUCH
Cr={y}
MnoxecTBO
3aIlIicu
Ci={z}

Puc. 126. I'pad xoudnuxros

12.3. SAUIUTA AAHHbLIX, BOCCTAHOBJIEHUE PBA

3nech pedb UIET O 3aliuTe JaHHBIX B Bl M mpuioxeHuit, 3anpauin-
BaIOIIMX JAaHHBIE.

Hnst 3amwmtel agMuHuctpatop PBJI (APBII) npucBanBaer nponycka
[11] mnst Bcex 3apeructpuposannbix B PBJl nonb3osareneit u gaer um
paspelieHusT Ha BBIMOJIHEHNE KOHKPETHBIX OMEPALMil C KOHKPETHBIMU
naHHbIMU. [Ipoiie Bcero aTo MoXXHO BbINoHUTh, Kak B CYPB]I Oracle,
¢ ucnoJsib3oBaHueM sizbika SQL.

B takoM cinyyae, Kak M B LieHTpaiM30BaHHOI BJI, BbIAENAIOT pexu-
Mbl 3anpelleHus: U paspelieHus. K 3anpelueHUsiM OTHOCATCA Mapolb,
uaeHrudukarop nojab3osaresi. OHU MO3BONSIOT MOJYYHUTD JocTyr K PBJI
B LIEJIOM.

OtnensHble yacTu PBII Moryr umets cBolo 3awumty. [Ins aroro APBJ1
onpenenser nosHoMouusi (GRANT): mepeyeHb ornepauuii, KOTOpbIE
MOJIb30BATE/Ib MOXET BBHIMOJNHATh C COOTBETCTBYIOLIMMU 31€MEHTAMMU
JTaHHBIX.

IToTHOMOYHSI MOTYT OTHOCHTBCS K 0OBEKTAM WJIM CHCTEME B LIENIOM.
ITonHOMOUYMS ISl OTAENbHBIX OOBEKTOB («BHYTPEHHOCTH TaONMLIbI»)

285



NpeAOCTaBISIOT ST KAKOH-TM00 TabNnuLbl KOHKPETHBIM TOJIb30BaTEISIM
Bo3MoxHocTb BbinonHeHud onepauunit (INSERT, UPDATE, DELETE).
CucreMHble MonHOMOYMSA Kacalorcsi Bceii BJl: cosmaHue, uaMeHeHUe
CTPYKTYpbI, yaaJieHHe J1Io0oi TaGiuyHoil 06acTu, onpoc Jitoboit Tabau-
ubl (CREATE, ALTER, DROP, SELECT).

Kak u B 1eHTpanuzoBaHHo#M BJI, mepeyncIeHHBIE MOJHOMOUYUS MO-
ryt 6niTh oTMeHeHbl (REVOKE).

Ina ueneit sawmtel APB/] Moxer co3maBaTh (MCIONIB30BATh) MTAPOIIH.

B cayyae noBbilIEHHBIX TPEGOBAHMI K 3alUTe JAHHBIX ClIefyeT UC-
TOJIb30BaTh MEXAHMU3Mbl KOMIBIOTEPHON 0e30MacHOCTH, 00ecrneynBai-
e KOHPUAEHIUANBHOCTD, HEIOCTHOCTh JAHHBIX U 3alIIUTY OT OTKA30B.
TpeMs rmaBHbIMU MeXaHW3MAMU 3ALIUTHl ABIAIOTCS LIMPPOBAHNHE AaH-
HbIX, KOHTPOJIb 32 NMPOLEAYPOil 3arpy3KH U MCIOJb30BAHUE 3ALLUTHBIX
KpUNTOrpaduuYecKUX KOHTPOIBHBIX CYMM.

Ecnu PB]l obecneunBaer LENOCTHbIE, HEMPOTUBOPEUUBbIE JaHHBIC,
roBopATt 06 ee KOPPEeKTHOM COCTOSIHUM (KOPPEKTHOCTH).

BoccTanosienune (yripaBieHue BOCCTAHOBJIEHUEM) CBSI3aHO C NMPUBE-
JE€HUEM CHCTEMbl B KOPPEKTHOE COCTOSTHME Mociie (anmapaTHoro) coos.
J1060ii KOHKPETHBIN METO BOCCTAHOBJIEHUS pearupyer Ha orpeesieH-
HBli1 oTrka3 PBJI.

B PBJI BO3MOXHEI OTKa3bl y3JI0B UJIH CeTH cBsA3U. ITocKonbKy Han
MOMEeX0yCTOMYHBOCTBIO CeTeil paboTaloT NJaBHO M yCMEUIHO, Yalle BCEero
MPYU pacCyXACHUSIX CUNTAIOT CeTh HAIeXHOMH. Bocmonb3yemcst noka 3TuM
MPEeAnoNIOXKEHUEM, CUYUTAST HEHATECXKHBIMU Y3JIbI.

CucTeMa BOCCTAHOBJICHHSI PelliaeT ABe IPYMIIbl 3a1ay:

1) npu He3HAYMTEJbHONH HEMCIPABHOCTH — OTKAT B BBIMOJIHEHUHU
TEKYLIEH TPAH3AKIUM;

2) NMpu CYLIECTBEHHBIX OTKA3aX — MUHUMM3allus paboThl [0 BOCCTa-
HoBneHuio PBJI.

HauGonee yacTo mis 1eneil BOCCTAHOBIEHUS UCTMONb3YETCSI CUCTEM-
HBIH XypHan peructpauuu. [Ipu npuMeHeHun aByxda3Hoil TpaH3aKLHUH
BBOIUTCA moyka pukcayuu, KOTaa MpUHUMAaeTCs pelieHrne o GuKcauum
TpaH3akuuu. J[ns BeimonHeHUsT pUKCAIMM UM OTKATa MCIOJIb3YETCs
nHbopMaLUA XKypHana peructpauuu (6JIOKMPOBOK, OTMEH U MOBTOPOB).

KonupoBaHue usmeHenuit Bo3mMoxHo mocne 3akpbitis BII. OnHako
mnsa PB/l ¢ HHTEeHCUBHBIMHA OOHOBJIEHHSIMU KOIMUPOBaHUe (apXHBALIMIO)
clienyeT TpoBOAUTH B npouecce padorsl PBJI.

KypHan Moxer comepxaTh OIHY WIM OoJiee rpynn (aillioB perncr-
paLMU U YWIEHOB Ipynil Iist GU3UYECKOro coxpaHeHus usmeHeHuit PBJI.
JTio6as rpynna BKIOYaeT OMUH WM Goee aiiioB, KOTOpBIE MOTYT Xpa-
HUTHCSL HAa pa3HbIX AucKax, Kak 370 aenaerca B CYBJI Oracle.

TIpolienypa BOCCTAaHOBJIEHUS] MPOBOIUTCS CAEAYIOLIMM 00pa3oM.

1. Ycrpansiercst annapatHbiil cOoii.
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2. BoccTraHaBAIMBAIOTCSI UCMIOPYEHHbBIE (Daiibl JAHHBIX ITYyTEM KOIMU-
POBAaHHUS aPXMBHBIX KOMUI U IPYNI PETUCTPALIUU TpaH3aKLIM.

3. 3amyckaeTcs NMpoHecc BOCCTAHOBJIEHUS:

a) C MPUMEHEHUEM TpaH3aKUMUH (MPUMEHEHHE K APXUBHbBIM KOIMHUAM
UCTIOPYEHHBIX JAHHBIX HEOOXOAMMBIX IPYIIT XypHaIa TPaH3aKLIM);

0) c OTMEHOI He3aBePIUEHHbIX TPAH3aKUMIt, OCTABIUMXCS NOCie BOC-
CTAHOBJIEHUSI C TIPUMEHEHHEM TPaH3aKLUiA.

HerpyaHo BumeTh, YTO MPOLIECC BOCCTAHOBIEHMSI TECHO CBfA3aH C
MpoLEeAYPOil ONHOBPEMEHHOIO OOCTyNa (MapajuieIbHOTO BbIMTOJIHEHUS),
KOTOPBIA Yalle BCEro OpraHu3yeTcsi C MOMOLIbIO ABYX(a3HOI TpaH3aK-
uuu. Ycenosus pa6otel. PBII 1 cructeMa 3armoMHUHaHUS TpaH3aKLMWi orpe-
NEJISIIOT CUCTEMY BOCCTAHOBJIEHHSI MPOIMYILEHHbIX (OTKAa3aBILIMX Y3JIOB)
TPaH3aKUMUI U UX MOCAEAYIOLIEE BbIMOJHEHUE.

W3yyuM noapobHee npoliecc oTkasa.

B03MOXHO BBIIENUTH CleAyloliie OCHOBHbIE COCTOAHHWSA y3/ia: MC-
MpaBHbBIii, HEUCITPABHbII (3aCTOMOPHUBIIMEI, HEyNpaBisieMblil), BOoccTa-
HaBJIMBaeMbIH.

3acTonopuBLIKii y3e/l Yepe3 HEeKOTOpoe BpeMsi HauMHAaeT UCMpaB-
JIATBCS ¥ BBIMOJTHATD MpoUeRypy BoccTaHOBIeHUs1. COaepXUMOE OCHOB-
HOM BHCPFOBaBHCHMOﬁ MaMsATH MOXET TEPATHCA, K BOCCTAHOBJICHUEC UIET
3a CYET YHEProOHEe3aBUCUMOIT CTaOWIIBHONM MaMSITH.

Heynpapnaemblii y3en Beaer ceGsi HenmpeackazyeMo M MOXeT Bbijia-
BaTh CTPaHHBIE COOOLUEHMUSI, OIHAKO Yepe3 HEKOTOPOe BpeMsl TOXE Hau-
HET BOCCTAHABJIMBATHCS.

OGcynuM aBa BO3MOXHBIX Cllyyast paboThl Y3/710B B HAleXHOW CeTH:
6e3 nybaupoBaHus U ¢ AYONMPOBAHUEM HAHHBIX.

IIpu omcymemeuu dybauposanus He paccCMaTpUBAIOTCS HeyrnpaBise-
Mble y37ibl (Y3JIbl C MOTepeit yrpaBiaeHUs).

OOBIYHO OfiHA TPaH3aKLMS MPU YIAJIEHHOM BbI30Be (CM. puc. 12.4)
JIEeNUTCSl Ha cepHio cyOTpaH3akiii. IIpu oTkaTe OOHOM M3 HUX OCYyLIe-
CTBJISIETCS OTKAT TPAH3aKLIUU B LieJIoM: haKTUYECKU CUCTEMA BO3Bpalla-
ercst B TOUKy pukcauuu. [Ipy 3TOM HEBBINMOJHEHHbIE TPAH3aKLUH WU
cyOTpaH3aKLMK U NOCJe YCTPAHEHUS almnapaTHOro c0osl BBIMOJHSIOTCS
BHOBb. OTMETUM, YTO B TaHHOM CJlyyae JI0 YCTPaHEeHUsI Ha3BaHHOro c6ost
BoccTaHOBUThL pa6oTy PBJI dakTHYeCKH HEBO3ZMOXHO.

Pe3oHHO 3aMeTHTh, YTO OTKAaT BCE TPaH3aKLMUM HE BCErAa HYXEH.
Bo3smoxeH Ipyroit crmocoG: npepBaTh TOJNBKO OTKATUBLUYIOCSI CyOTpaH-
3aKLMIO, KOTOpash MpearnpuHUMaeT (PUKCUPOBAHHOE YMCJO MOMNbITOK
HOBOI'O BHIMOJTHEHUs. TOJBKO €CJIM BCE OHU 3aKOHYATCs Heyaayei, ocy-
LIIECTBSAETCS OTKAT Bceit TpaH3akuuu. IIpaBaa, 3nech BO3MOXEH Mepesa-
NYCK BBIMOJHEHHBIX TpaH3aKLMii (KackagHelil Bo3Bpar). s ero ycrpa-
HEHMSs, 0YEBUIHO, HyXeH (puc. 12.4) uHdOpMAaLIMOHHBIIT OOMeEH (MOBTOP-
Hble COODLIEHMS) MEXIY TPaH3aKLUUAMU, T. €. YCIOXHSAETCs Nnpouenypa
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OMIHOBPEMEHHOTI'O JOCTYNa MPH OJHOBPEMEHHOM YMNPOLUEHHH MPOLIELY-
pPbl BOCCTAHOBJIEHMUS.

[lpu dybauposanuu naHHbIX (pa3Hble KOMUU XPAHATCS B Pa3HBIX y3-
J1ax) TpHU 3aCTONOPUBLIEM Y3Jie TIOSIBISIETCSI BO3MOXHOCTb paboOThl TPaH-
3aKUMI JaXe TOrAa, Koraa HeKOTopble Y3/Ibl HaXoaaTcs B HepaboTocno-
COOHOM COCTOSTHUM.

Moxet ObITh YaCTUYHOE M TMOJIHOE (B KaXIOM y3/ie HAXOJAMTCS TMOJ-
Has konusa PBJ1) nybauposaHue.

Mpu wacmuunom dybauposanuu BO3MOXHO, KaK W NPU NapajieIbHOM
JIOCTYIE, MCMONb30BaTh METOA OCHOBHOWH KOMMM IPU OTCYTCTBUM WM
NPy HAJIMYMU aKTUBHBIX y3710B. [TepBblif METON MOXOX HA PacCMOTPEH-
HbII MeToa mIasHoro yana. OIUH y3ea CTAHOBUTCS OCHOBHBIM, 110 HEMY
JIETKO BOCCTAHOBUTH pab0OTy BCIOMOraTe/bHbIX y3/10B. TpaH3aKLMK MO-
ryt 6bITh MpoHyYMepoBaHbl. [Ipy BoccTaHOBAEHUH BCIOMOTATE/IbHBII y3e
JIOJDXKEH MnepeaaBaThb OCHOBHOMY Y3y MOCEAHUI 3aperucTpupoBaHHbBIM
HOMEp TpaH3akKLMU (nepel CBOUM OTKa3oM) M 3aTEM 3anpalliuBaTh KH-
dhopmaumio 06 U3BMEHEHUSIX, MPOBENEHHBIX K JaHHOMY BPEMEHM TpaH-
3aKUUSAMHU C OONBLUMMU HOMEpPaAMH.

JIoCcTOMHCTBAMHM METOA OCHOBHOM KOMMHU SIBJISIIOTCS € IUMHCTBEHHAS [M1OC-
Ne0BaTeIbHOCTh KOPPEeKTUPOBKU B M yMeHbllIeHHE BEPOSITHOCTH TYIHKA.

B cnyuae uteHHUs1 BO BCEX IOCTYMHbBIX y3NIaX U MCMONIb30BAHUSI aKTUB-
HBbIX y3/10B dopMupyercs:i U BBOOUTCST criicok U 3amuceit 06 aKTUBHBIX
y3Jiax, @ OCHOBHOI y3eJl MCTIOJIb3YeTCs IS BOCCTaHOBJIEHUS. «OCHOBHAs»
TPaH3aKLUMs TPU OOHOBJIEHUU JOJDKHA 3anpalliBaTh 0GCTAHOBKY AJISI 3a-
TMHUCH W KOPPEKTUPOBKM JAHHBIX BO BCex y3nax cnucka U, BKIovast oc-
HOBHOI. Ypaetrcst u30exarb HEKOTOPHIX KOH(JIMKTOB (YTEHHE-3aIMMCh,
3anuchb-3anuch). [IpM HANTMUKMKM OTKA30B MU BOCCTAHOBNEHWI crucok U
MEHSIETCS OCHOBHBIM Y3JIOM M MOXET BO3HUKHYTBb OCJIOXHEHHUE,

+ Ilpumep 12.1. IMycth TpaHsakuusa T dopmupyer 3anpoc Ha GIOKH-
POBKY UTE€HHs B y3/e |, a 3aTeM 3TOT y3en oTka3biBaeT. Korna ocHOBHO#M
y3en yaansieT y3ea 1 u3 U, octasbHble TPaH3aKLUU TEPSIIOT BO3MOXHOCTh
3anpaliuBaTh OJIOKHPOBKY [UIst 3anucH B y3ie 1 u KoHbnukt T u nocne-
OYIOLUMX TPAH3AKLMH MOXET OKA3aThCsl HEBBISIBIEHHBIM.

Ipumep 12.2. Tlyctb y3en 2 BocctaHoBuwicst. OH 3arpaliMBaeT WH-
(opManuio o mponyuieHHbIX TpaH3akuusix. OCHOBHOM y3e/l nepeaaer
AaHHble 10 TpausakuuaM T, ..., T u noGasnser ysen 2 B cnucok U.
Onnako Tpansakums T, |, HaXoAALIAsICSt B COCTOSHUM (DUKCALINM, UME-
eT CTapblif CFIMCOK U He OyJeT 3aMChiBaTh B y3ei 2.

TakuM 06pasom, Hago THIATENLHO MPOAYMbIBATH NMOPSAOK PabOThHI,
XKeNaTeNbHO C UCTOIb30BAHUEM BPEMEHHBIX [HAarpaMM.
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Puc. 12.7. Cxema BOCCTaHOBAEHUS MPU NOTEPE YNpPaBACHUA:

tl — OTKas3s; tz — BbIfiBAEHHUE OTKA3a, t] — Hayajso BOCCTAHORIECHUH,
t, — KOHEILl BOCCTAHOBNEHMs!

Bo3MOXHBI U Apyre METOIbl:

1) BBIGOp HOBOTO OCHOBHOTO y3Jia MPH OTKA3€ MPEXHEro, Mpu 3TOM
MPEXHUIA y3en aoJKeH ObiTb BOCCTAHABIMBAEMbIM, @ HOBbI — «BUAETb»
00CTaHOBKY, CJOXUBILYIOCS B NpexHeM yane. JlocTyn ynpoiuaercs, HO
YCJIOXHSIETCSI BOCCTAHOBJICHUE;

2) rojiocoBaHue 1o 6OJBIIMHCTBY: €CJIM OTKAXYT BCe y3ibl hparMeH-
Ta, HaJlo MOAOXIATb BOCCTAHOBIEHUS MaXKOPUTAPHOMN IPYIIIHI.

CxeMa BOCCTaHOBJIEHMSI OQHOTO U3 y3/I0B MOKa3aHa Ha puc. 12.7.

I[Tyctes B MOMEHT t, oTKasan y3en 2 u ero bl paspywmunacs. Ecimn ysen
2 He GyzieT MCIIPaBEH 10 MOMEHTA BPEMEHH t, TO OTKa3 y310B | uu 2
NPpUBEAET K Cepbe3HOMY cO010. Y3en 2 BbisABASET CBOM OTKA3 K MOMEHTY
t, 1 HAYMHAET BOCCTAHABIMUBATBCS, UCTIONIb3YA «CHUMKH» JPYTUX Y3JI0B.
Ha unTepsane t, — t, UCIpaBHbIE y3/Ibl JOMKHBI NPOAOIXKATH BbIMOHE-
HME TPAH3aKU M, KOTOPbIE NOJKEH 3aOMUHATh y3es 2 (M oOpabaTbiBaTh
nocne MoMeHta t, ). C MOMeHTa t, y3en 2 MPUCOEAUHSAETCS K OCTalbHbIM
M CHCTEMA MOXET BbIAEPXaTh BTOPOii OTKa3.

KOHTpOnbHbie BONPOCHE

1. Kakue kputepuu MOryT ObITb HCNONB30BAHBI AN ONTUMHU3aUUK 3anpocoB? Ka-

KO MareMaTH4YeCKUi annapar uist 3Toro npuMexsercs?
. KakoBbl pekoMeHgaum1y no pauMoHanu3auum 3anpocos?
. Kak ucnonssyercs onepauns nonycoeauHeHus?
. KakoBbl rpynnbi Metoaos cuHxpoHusauuu B PBJ1?
. O6bsicHUTE CyTb 0AOKHPOBKHU C IIABHbIM Y3/10M U C UCMONbL30BAHUEM NPEAUKATOB.
. Yro Takoe 6GAOKMPOBKA C IMIABHOM KONME: ee JOCTOMHCTBA U HEAOCTATKU?
. B 4eM 1OCTOMHCTBA M HEJOCTATKU TONOCOBAHUs O 6ONbLIMHCTBY?
. OnuwuTe CyTh METOA NMPEABAPUTENBHOrO aHANKU3a KOH(MIUKTOB, €r0 MEXaHU3MBI.
. Yro takoe «BocctanosneHue» PB?

10. OnuiuuTe npouenypy BOCCTAHOBAEHUS.

11. KakoBbl BO3MOXHOCTH BOCCTAHOBAEeHUA 6e3 nybnupoBaHHs? MPU YaCTUYHOM M
NOAHOM AYOAUPOBAHUM AAHHBIX?

12. Bceraa nu HyXeH OTKAT BCEH TPAH3AKLMHU MPHU OTKATE KAKOU-IMOO CyOTpaH3ak-
unn? KakoB apyroit BapuaHT?

13. Kak MOXHO MCNOAb30BaTh AKTUBHBIE y3Nb1?

14. Kakue MeToabl MOXHO MCMOJIb30BATh MPH YACTHYHOM AybnupoBanHuu? MoxHO
JIK NPH 3TOM HAAEXHO YCTPAHMTb COOM B HEynpaBiasieMbIX y3nax?
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Fnasa 13

Web-ny6nukauum 6a3 aaHHbIX

B nocnegxee Bpems BCe LWMpe ucronbaylot nyénukauun B 8 Web-crpa-
HULLBI.

B paHHOl rnase paccMoTpeHa TexHoNorus nybavkaumiu 8 paMkax rnpo-
rpamMMHOW cpenpl Delphi.

MokasaHo, 4To ana NnybnuKaLmMm NCnoNL3yeTcs MHOroypoBHEBas CTPYK-
Typa pexuMma KnueHT—cepaep. fpuseneHbl 0cHOBLI A3bika HTML, ncnonk-
ayemoro ansa nyénukauuii. Mpusoautca npumep nybankaumm 6a3bl AaHHbIX
(CYBA Paradox) ¢ nomolupio cpeasl Delphi. PeaynbTaTel MNNOCTPUPYIOTCA
9KpaHHbLIMU GOopMamMu.

13.1. OBLUUE NOJTIOXEHUS

Web-nmy6muganmeii [2, 31, 32, 35] Ha3biBaeTCS BO3MOXHOCTb MOMEC-
TUTh Ha Web-cTpaHuIly AMHAMUYECKHE JAHHBbIE, KOTOPbI€ UMEIOTCSA Ha
cepBepe 0a3bl JAHHBIX.

Llenn ny6aukaumit MOTYT ObITh PAa3TUYHBL 3JEKTPOHHASI TOPrOBIs,
CBs13b C OOLIECTBEHHOCTBIO, peKJlama, 00pa3oBaHue. B JaHHOM cilyvyae B
KauecTBe LeH BhIOpaHO o0yvyeHue.

Cxema peanusauuu npouenypsl Web-nyGnuxanuu nokasaHa Ha puc.
13.1. Kak HeTpyaHO BUIeTh, MyOAMKALIMK PEATU3YIOTCS C MOMOLIBIO Ba-
PHAHTA peXnMa KIIHEHT—CEPBEp C MHOTOYPOBHEBOM CTPYKTYPOIi (CM. Ii1aBa
11), B KOTOPOM UCMONB3YETCS HECKOJIBKO OTIUYHASI TEPMUHONOIHSL.

Knuent (puc. 13.1) Ha3siBaeTca Web-6pay3epom (MHOTrIa — MPoCTo
OGpaysepoM), cepBep npujiokeHuit — Web-cepsepom (Www-cepBepoM).

3anpoc ot O6pay3epa mpuHUMaeT 1 obpabaTteiBaeTr Web-cepBep, pea-
Jusyoumii momaepxky nporokona HTTP. HemocrarkoM Takoil cxeMnt
SIBJISIETCS] «CTAaTUYHOCTh» (HeudMeHHocTh HTML-mokymenTa) nepenauu
IaHHBIX HA Web-6Gpay3ep.

YtoOBl fOGUTHCA IMHAMUYHOCTH MyOnuKauuu, Ha Web-cepsepe co-
30aI0T MOAYNMH pacluvpeHus (CHeHapuH, CKPUINTHI — scripts). 3amaya
ckpuntoB (puc. 13.1) — npunare 1 oGpabotarh 3anpoc, M3BJIeYb M3
cepBepa bJl HyXHbIe JaHHBIE, KOTOPBIE MMPEACTABIISIOTCS HA SI3BIKE TIPO-
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Monyns
pacurupeHust

Web-cepsep
(cepBep MPIIIOKEHMUIA)

Web-6payzep
(KJIMEHT)

Cepsep 6asut
JAaHHBIX

Puc. 13.1. Cxema peanusauuu npouenypsi Web-nybaukauuu

rpamMmupoBaHusi HyperText Markup Language (HTML), n nepenarsb
obpatrHo Web-cepsepy. [Tocneanuit ornpasiser HTML-gokymeHt Gpa-
y3epy (KIHEHTY).

Mopaynu pacwuvpeHuss MOryT ObITh HAalTMCAHBl Ha sI3bIKAX MPOrpam-
mupoanust Java (JDBC, JSQL), JavaScript, VBAScript. Onnako mis
3TOrO HAfO 3HATh XOTSA Obl OMMH M3 MEPEYUCIEHHDBIX SA3bIKOB.

[ToaroMy uacTo mpeanoyTeHHUE OTAAETCS CTAHAAPTHBIM MHTepdei-
caM IMOCTPOeHUd MoayJeil paciuupenus [2, 46—49]:

1) Common Gateway Interface (CGI);

2) ISAPI, NSAPI (Internet Services- u Netscape Server API).

XpoHonoruuecku nepBbiM nosisuiicst uHrepdeiic CGl, omHako oH
HMEET CYLIECTBEHHbIE HEJOCTATKH.

ITepBoHauyanbHO CKPUNT NIPEACTABIIsUT COBOM exe~caiin, uTo s cpe-
abl Windows Obiio HeynoOHoO. BrociieiCTBUM MNepennii Ha BapHaHT
WinCGlI, rae napaMeTpbl OT cepBepa K CKPUNTY MNMepegaBaiuch depes
INI-daiin.

B TO Xe BpeMms 3amyckaTbhb KaXIbiit pa3 exe-daitn o3Hayano norepio
ObicTpoaeiicTBus. g noBbiuieHUs: GbicTponeiicTBus pupma Microsoft
cHaOauna Internet-cepsep nporokonom ISAPI B3auMoneiicTBus cepBepa
¢ MoayJieM pacuiMpeHusi. B a3TOM ciy4ae ckpunT npeicTaBnser coboii
JUHAMUYECKYIO OUONIHOTEKY, 3arpyXaeMy10 CEPBEPOM.

Hanpumep, 3anpoc find=petr 6paysepa K 6UBIUOTEUHOMY MOIYITIO
test.dll cepBepa www.mysite.com MOXeT UMETb BU[I

http://www.mysite.com.script/test.dll/find=petr

PaGora ¢ Web-cTpaHUIIaMu UMEET CBOIO cnie UMUKy 151 pasIUUHBIX
npunoxeHuit [46] u B oblieM ciayyae ee onucarb TpyaHO. B cBs3m ¢
3TUM COPUEHTHPYEMCS Ha BO3MOXHOCTH nipuiaoxeHust Delphi.

B pamkax npunoxenus Delphi [12, 25] ISAPI-Moaynb, oxBaTbiBalo-
it paktuyecku Web-cepsep u Moaynb paciuupenus (puc. 13.1), Mo-
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XET peasnszoBatbes B Buae moayias TWebModule, cocrosuiero us momy-
nst TDataModule n komnonentsl TWebDispatcher.

B ny6baukauumu MOXHO BbIIENUTDH ABe COCTABJSIONIME:

1) dopmupoBanue Web-cepBepa;

2) cobcTBEHHO MyONIMKALIMSL.

Hx ynobHo wanoctpuposath Ha npumepe Delphi [32].

Ipumep 13.1

1. Cospmanue Web-cepaepa ¢ nomoiusio ISAPL.

B o700t cocTaBnsouiei BEIASASIOT B CBOIO O4epeAb CO3JaHUe UCTOY-
HUKa (A), B KaueCcTBe KOTOPOTo MOXeT BhICTyNaTh 6a3a NaHHbIX, U ¢dop-
mupoBaHue HTML-ctpauuust (b) Ha OCHOBe MCTOYHHMKA.

A. CosnaHue ucTtouyHuka JaHHbIX. B menio File/New npunoxeHust
Delphi BuiGpars ma6non WEB Server Application, B KOTOpOM ycTaHO-
BuTh THN cepBepa ISAPI/NSAPI Dynamic Link Library. B uncnexrope
00BbEeKTOB BHI3BaTh pelakTop cBoiicTBa Actions. Io6aBUTh C TIOMOLLBIO
CBOWMCTBA ellle OJHY ornepauuo Action, yCTAHOBUTb 3HAYEHUsI CBOMCTB
PathInfo kaxk /test, a Default kak true. Ha 3aknanke «CoObITUsI> MHCTTIEK-
TOpa 0OBEKTOB ABAX/Ibl HaXaTb HA Mblllb Ha cOGBITMM OnAction.

B 3aronoBke Meroga gonucarb

Response. Content:='3apaBcrTayiTe’;

D10 akTnyecku cogepxanue Hekoropoit BJI. CoxpaHuM MpPOEKT B
BUIIE

d:\...\InetPub\Scripts\IDAPITEST.DPR.

B nanpHeiilieM KCTOYHUKOM OVIET CIYXHTh 6a3a JaHHbIX.
b. Coznanine HTML-crpannug!.
U3 3Toit cTpaHulbl OYAET Bbi3biBaThCI Web-Monyib:

<HTML>

<HEAD>

<TITLE> Mpumep 13.1. </TITLE>

</HEAD>

<BODY>

<CENTER>

<BR> <A HREF=".../scripts/ISAPITEST.DLL/TEST"> TekcT </>
</CENTER>

</BODY>

</HTML>
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CoxpaHuM 31y cTtpanuuy B d:\...\InetPub\WWWRoot\test.htm.

2. OcyuecTBneHue nyoanKaluu.

3anyctute Web-6paysep (Hanpumep, uepes Internet Explorer). Ha-
6patb aapec http://localhost/test.htm. Ha akpane moHuTopa nosBurcs
WWW-CTPaHHLIA C NOAYEPKHYTBIM CI0BOM Texcm. Ecnu Ha Hero weink-
HYTb MBILLBIO, TO HA 3KpaHe OyaeT BUieH pesyibraT pabors! dll-6ubnuo-
TEKHU: CIOBO 3dpascmeyiime.

Bosmoxen u npsimoit Bei3oB dll-6ubnnoreku no aapecy

http://localhost/isapiproject.dll/test

U3 npumepa 13.1 BO3MOXHO caenaTh TaKUE BBIBOIBL.

1. Bce nmpoueccht B yOnMKauvu MoaIepXKUBAIOTCA SI3LIKOM [IpOrpam-
mupoBanHuss HTML.

2. IlpuBeneH NPUMUTHUBHBII, WIMIOCTPATUBHBIA TTPUMeED.

Yrobpl mpumep 13.1 craj AOCTATOYHO peanbHbIM U YIOBJIETBOPSII
MO/b30BaTeNIsl, CIEAYET 1UUPEe UCMONBb30BATh BO3MOXHOCTH SI3bIKA MPO-
rpammupoBanHusi HTML.

13.2. OCHOBbI A3bIKA NPOrPAMMUPOBAHUSA HTML

Ilpocreitmas nporpamMa Ha sa3bike HTML umeer cneayioumii pua:

<HTML>
<HEAD>
<TITLE> ... </TITLE>
</HEAD>
<BODY>

</BODY>
</HTML>.

U3 nporpaMMsbl BUIHO, YTO KaXAblil 00K, Kak NMpaBUiO, OTKPbIBa-
eTcst oneparopoM (Terom) <F> u 3akpeiBaercst Terom </F>.

Tlepeuncnum Hekoropbie Terd. [1oCKONIbBKY MX JHOCTATOYHO MHOTO,
BBelIEM HEeKOTOpYIo Kiaccudukauuio [49].

Oo0mee na3zHayenue:

<HTML> -- nporpamMa Ha si3sike HTML;
<TITLE> — TUTYJN IOKYMEHTa;

<HEAD> — 3aroyioBoK CTpaHHUIIbl;
<BODY> — Teno nporpammesi;

<p> — 3neMeHT ab3aua;
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<BR> — mniepexon Ha HOBYIO CTPOKY;
<NOBR> — BbinonHeHue B OHy CTPOKY,
<PRE> — ordopMaTMpOBaHHbII TEKCT.

Hlpudgr:

<B> — nonyXupHbtil wpudTt;

<EM?> — KypCHB,;

<U> — nmog4yepKuBaHUE;

<BIG> — yBenuueHHe pasMepa uwipudra,;
<I> — yMeHblueHHe pasMmepa wpugTa;
<STRONG> — BpliejieHHE TEKCTa,
<SUB> — HWXHMIA UHIEKC;

<SUP> — BepxHUil MHAEKC;

<VAR> — nepemeHHasl.

Couckn:

<UL> <LI> </UL> — LI — HyMepoBaHHbII CNUCOK;
<OL type 'I'> </OL> — rae type umeer Takue sHadeHus:: 1 — I, II,
Iit, ...;i—1,2,3, ., A—A B C, ..;a—a,b,c, ..

Pucynku:
<IMG>

Tabnuna:

<TABLE> — rtabnnua;

<CAPTION> — 3arojioBOK TaGIHLIbI;

<TR> —~— ctpoka TabjulIbl;

<TH> — 3arojioBok cTondua Win cTpoku BHyTpu TR;
<TD> — sayeiika TaGAMLIbL.

®opma:

<form> — mnpencTarnseT HHTEPaKTUBHYIO ¢GOpMy BBOJA U UMEET /1Ba
atpubyTa: method u action (aeiicTBue). Yaile Bcero MCMONb3YIOT METON,
post, Kak criocob nepenaun ISAPI-nporpamme BBeneHHBIX faHHbIX. Ha-
rpuMep,

<form method=POST action=getphone.htm>.

<input> — nosne BBOJA, 3aaBaeMoe BHyTpH Tera <form>. Input umeer
MHOFO aTpUbYTOB, U3 KOTOPHIX PACCMOTPUM OCHOBHBIE: name (Ha3BaHUe
nona), value (3HaueHHe Mons), type.
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Hanpumep,
<input type=text name=Familia value=Ivanov>.

B c¢Bo1o ouepean, aTpubyT type ToXe MMEET HECKOJIbKO 3HaYEeHMIA.
PaccMOTpUM OCHOBHBIE U3 HHX.

type=text — 3aaeT OJHOCTPOYHBIE TEKCTOBBIE I10Jis;

type= password — olpeaensieT MapoJib;

type=radio — 3a1aeT pagMOKHOIKY;

type=checkbox — onpenensier ¢raxokK.

Hanpumep,

Select the credit card to place the order:<BR>
Visa<input type=radio name=CreditCard value=Visa>
Master Card<input type=radio name=CreditCard value=MCard>.

Type=range — npoBepka quana3oHa 3afaHus (0T MUHUMYMa 10 MaK-
CHUMyMa);

Type=hidden — cKpriThie 110JIl, KOTOPbIE UCTIOIB3YIOTCA OOBIYHO IS
(hopMupoBanua npasui nposepku. Hanpumep,

<form method=POST action=getphone.htm>

<input type=text name=WWWMY1 size=5>

<input type=hidden name=WWWMY1_range value="MIN=0
MAX=25">

<input type=submit value="OTBeTt’>.

</form>

B nocnenHeit ctpoke submit — 3TO KHOMKA, HaXaTHe KOTOPOW Bbi-
3bIBAET TepeJayy BBEACHHBIX JAaHHBIX mojieii B Web-cepBep, npu 3ToM
value onpenensieT Ha3BaHue KHOMKHU,

AHAJIOTMYHO 3aJlaeTCs KHOMKa reset g cOpoca 3HAYEHUIT mosell K
HAYaJIbHOMY COCTOSIHMIO,

Ter <select> oroOpaxaeT ¢ NMoMmolbio Tera <option> HEKOTOpPBIH
CITUCOK:

<select name=tovar>
<gption> tea
<option> coffee
<option> water
</select>.

Il co3gaHus MHOTOCTPOYHOIO OKHAa MCMONB3YIOT Ter <textarea>.
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13.3. PEAJIU3ALUNA NYBIUKALIUUN

Tenepb BO3MOXHO paccMOTPeTh MpUMep NyoauKauy 6assl JaHHBIX,
T. e. npouenyp b u 2A npumepa 13.1. [Ipoueaypa 1A — co3zgaHue UcToY-
HHKa JAHHBIX — peaJii30BaHa B BUIE 0a3bl JAHHBIX.

[To-npexHeMy pHMep BBITIOTHHM B paMKax npuiioxenus: Delphi.

st BBIMOJTHEHUS] MyONUKalUUK yno6HO — JUIsSl mepeaayn 0a3el JaH-
HBIX HA WWW-CTPAHUIy — UCHONb30BaTh CMEUMANIBHBIE KOMITOHEHTHI
TDatasetTableProducer u TQueryTableProducer.

B vacrHocTtu, komnoHeHTa TQueryTableProducer mo3sossier obpa-
watbesl K 0azam gaHHbIX Ha ocHoBe CYBJI Access u InterBase, B koToO-
phbix Tabnuubl pa3melaloTcst B ogHoM daiine, yepes uma bJ1 (paiur) u
SQL-oneparop select ¢ ykazaHueM B HEM MMeHHU TaOJIMLIbI U MyONuKye-
MBIX TIOJNIE.

A yyeOHbIX HeNeil cOCTaBMM IPOCTYIO MPOrpaMMy ¢ mepejayeit
noJiei TabanMubl B HEKOTOPOM LIMKJIE!.

Ucxonnas Tabnuua noctpoena B CYB]I Paradox (puc. 13.2).

OHa nyONUKYeTCsl ¢ IIOMOUIBIO CleAYIOlIeil TIPOrPaMMbl.

table.DB

Puc. 13.2. Oro6paxaemas tabauua

! Pabora BeinonHena C. Ky3HEeLOBBIM MOX PyKOBOACTBOM &BTOPOB.
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unit Unit1;
interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls,
Forms, Dialogs,
OleCtrls, SHDocVw, Grids, DBGrids, Db, DBTables, HTTPApp,
StdCtrls,
Buttons, DBWeb;

type

TForm1 = class(TForm)
DataSource1: TDataSource;
Table1: TTable;
DBGrid1: TDBGrid;
BitBtn1: TBitBtn;
BitBtn2: TBitBtn;
BitBtn3: TBitBin;
WebBrowser: TWebBrowser;
procedure BitBtn1Click(Sender: TObject);
procedure BitBtn2Click(Sender: TObject);
procedure BitBtn3Click(Sender: TObject);
procedure FindAddress;

private
{ Private declarations }

public
{ Public declarations }

end;

var
Form1: TForm1;

implementation

{$R *.DFM}
uses shellapi, filectrl; //nogknioueHme mogynein

procedure TForm1.FindAddress;
var
Flags: OLEVariant;
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begin
Flags := 0; //yctaHoBKa appeca 6poy3epa

WebBrowser.Navigate(WideString(‘'c: \HTMLTEST.htm’), Flags,
Flags, Flags, Flags);
end;

procedure TForm1.BitBtn1Click(Sender: TObject); //3akpbitue popmbl
begin

close;

end;

procedure TForm1.BitBtn2Click(Sender: TObject); //anroputm ny6-
nvKaumm

var
HTMLStr: TStringList;
I,k: Integer;

Begin //ocHoBHble Tern HTML
HTMLStr:= TStringList.Create;
HtmiStr.Clear;
HtmIStr.Add ('<KHTML>");
HtmIStr.Add ('<HEAD>");
HtmIStr.Add ('<TITLE>" + "HTML-cTpaHuua, coaepxauwiaa ot4er
n3 b+ </TITLE>') ;
HtmlStr.Add ('</HEAD>') ;
HtmiStr.Add ('<BODY BGCOLOR="#FFFFEE»>'); //nobaBnexuve daii-
na B 3arofioBoK //nOKyMeHTa
HtmIStr.Add ('<H1><CENTER>B[, n3 ¢anna "+ Table1 .TableName
+’</CENTER></H1>);
HtmiStr.Add ('<table border>);
HtmiStr.Add ('<tr>");
Table1.0pen; //oTkpbiTe TABNNLLI 4NN HTEHUS
for I:= 0 to Table1.FieldCount — 1 do
HtmIStr.Add('<th>"+Table1.Fields[l].FieldName+'</th>");
HtmiStr.Add(’</tr>’); //3axpbiTue 3aronoska Tabnumubl
Table1.First;
while not Table1.EOF do //konupoBaHue gaHHbIX U3 avyeek 6asbl
OAaHHbIX B AYekn Tabnuiibl
begin
HtmiStr.Add(“<tr>");
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for I:= 0 to Table1.FieldCount — 1 do
if Table1.Fields[l].DisplayText="then
HtmIStr Add(’<td> + '___ " + '</td>’)
else HtmIStr.Add(’<td>" + Table1.Fields[l].DisplayText + '</
td>’);
HtmIStr. Add(’</tr>");
Table1.Next;
end;
HtmIStr.Add(’</tr>’); //3akpbiTne BbiXOAHOrO danna
HtmIStr.Add ('</table>’);
HtmiStr.Add ('</BODY>);
HtmlStr.SaveToFile(’c: \Htmltest.htm’);
HtmiStr.Free;
end,

//3anycK CreHepupoBaHHOro ¢aina Ha NPoCMoTP
procedure TForm1.BitBtn3Click(Sender: TObject);
begin

FindAddress;

end;

end.

Puc. 13.3. Okno Delphi no 3anycka nporpamMmbi
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~|’ Form1

: : 0[S
11| AA128C Johnson Paul Michael Stand By
1| AB13CF Connor |t Ivin ~|Out

» DSdSNﬁJackson William Bob Stand By

BlIus (l)au.na table.DB

Pl
I Id ISumame Name [SecondNamel Status IWorkForYrs ”,\
[AAT2BC [lohnson [Paul [Michael [Stand By |12 oAlE
[AB13CR [Connor [Brett [[rvin |Out 7]
|DS45NB Eckson [William [Bob [Stand By[5

Puc. 13.4. Peayabrar pabotsl nporpaMmsl

Oxkno npunoxeHus Delphi 1o 3anycka nmporpaMMbl MOKa3aHo Ha puc.
13.3. Kxonku GopMBl 0COOBIX KOMMEHTAPUEB HE TPEBYIOT.

ITocne 3anmycka nNporpaMMbl W MOC/EN0BATENLHOIO HaXaTHsI KHOIOK
«ITepesectn 8 HTML» u «IIpocmorpers HTML-daiin» B HMXHeil yacTh
okHa (puc. 13.4) oroGpasurcsa crenepupopartbiii HTML-daiin.

ITpu u3MeHEeHUK NAHHBIX B UCXONHOM Tabnuue (puc. 13.4) MeHgeTca
U pe3yNbTaT B HHXHE 4acTH OKHa.

Boixon 13 nporpaMMbl OCYLUECTBIISIETCS HAXXaTHeM KHOMKU «Bbixo».

S o TR I

KoHTponbHblie BONpoChI

B uem cxoxu cxema Web-nybaukauuu U pexuM KiueHt—cepaep?
B uem pasHuua Mexay cTaTtuMecKuM U guHamuueckum HTML?
3ayeM HyxHO pacluupeHne Web-cepsepa?

Kakue untepdeiicsl paciuuperus sol 3uaete?

Kakosbr cocTapHble yacTH TeXHOMOrMU Ny6Gaukaumuu?

Kak ucnonb3osatb komnouentsr Delphi ana nybauxauumit?



naBsa 14

NMpoexrnposaHue U peanu3lauua
6a3 gaHHbIX

PaccmoTpumM Bonpockl co3pgaHus v peanu3aunn B, kOTopbie npyvsegeHhl
B rn. 14 u 15, cnosecHoe onucanne paHo B ra. 1 (npumepsbl 1.1 1 1.2).

Peus noitpet o Haubonee pacnpoCTpaHEHHLIX PENSLUOHHLIX Onepaum-
OHHbIX 6a3ax aanHbix [27—37]. Co3paHne 06bekTHO-0pPUeHTUPOBAHHbLIX Ba3
DaHHbIX MMeeT cBoio crneunduky [38] 1 B HacToawel paboTe He paccmarT-
puBaetcs.

HanoMHUM, 4TO 3TU NPUMEPLI XapaKTEPU3YIOT COOTBETCTBEHHO TPaaUUM-
OHHBbI 1 COBPEMEHHbIN MOAxXoasl K co3aaxuio B,

B paHHOM rnaBe peransHO o6cyxaaercs npumep 1.1 rn. 1 ¢ ero peanusa-
umein B aByx BapuaHTax: B CYB/ Access u 8 CYB[] InterBase ¢ ncrnonb3osanu-
eM nporpammMHoro npoaykra Delphi.

MepBbiii, NOKaNbHLIMA, BAPMAHT NPeaHa3HaYeH ANs HA4MHAOLWNX NONb30-
BaTenew, BTOPOIA, CETEBOW, — ANS «MPOABUHYTLIX» NONL30BATENEN, 3HAIOLLX
OCHOBbI NPOrpaMMMpoBaHusl XoTs 6bl B pamkax s3kika Pascal.

BTopoit BapraHT cnyxut kak 6bl MOAMrOHOM AN NyHLWEro NoHMMaHus noc-
nepytowen peanusaumm npumepa 8 rn. 15.

14.1. NPOLEAYPA NPOEKTUPOBAHUSA BA3 AAHHbIX

Cpasy cneayeT OTMETHTD, YTO Mpoueaypa npoekTnpoBanus bII, kak u

JI106asi npoueaypa MPOeKTUPOBAHUS, XapaKTepu3yeTcsi O0bLIKM KOJUYe-
CTBOM HedOopMalIbHBIX (PaKTOPOB M TMOTOMY HEOJHO3HayHa. B maHHOWM
paboTe MPUBOAUTCS! OAMH M3 BO3MOXHBIX BAPUAHTOB NMPOEKTUPOBAHUSL.

IMocnenoBareIbHOCTH 3TANOB MPOEKTUPOBAHUSI MOKA3aHa Ha pUC. 2.6.
PaccmoTpum 3Tansi Gosee noapoGHoO.
Ananu3 Tpedosanmii. Ha HayansHOIt craguu pa3sutusi B/l cuutanuco

aBTOHOMHBIMHU, MOCKOJIbKY MpPEANnoaaragoch NOCTPOEHUE YHUBEPCAb-
HOTrO XpaHMIMIIA AaHHBIX. [Tonaranu, yTo BCe UCXOAHBIE JAHHBIE U3BE-
cTHbI. B cwly 3TOro Ha JaHHOM 3Tare Becs JIMlilb aHAJIU3 BO3MOXHOC-
Tel peanusaumumn TpeGOBaHMUM, NIPeIbsBISIEMBIX K NMPOEKTUPYyeMOii Hase

AJaHHbIX.
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Bckope BoisiICHUIOCH, UTo BJI siBnsieTcsa yacTblo 6onee CloXxHOi cun-
cTeMbl, yaie Bcero — ACY, nostoMy UCXoHble JaHHBIE ClieayeT Nnoy-
4aTh NPU U3YyYEHUH JOKYMEHTOOOO0pPOTA WU TIPU BBISIBAEHUN AJIrOPUT-
MOB TIPUNOXeHHUSI Ga3bl JaHHDIX.

Tepsulit 5Tan mony4yun Gosjiee TouHble Ha3BaHus [1—6], HauGonee
yAAYHBIM U3 KOTOPbIX, MO MHEHUIO aBTOPOB, siBjsieTcsi [2] «mnaHupoBa-
HUe 0a3bl JAHHBIX».

[Tpu atom BeissBURUCH (4] aBa noaxona K npoextuposanuuio bBJI:

1) TpaguumoHHBINA (Kaccuyeckuii), chopmupopasuiuiics B 80-e roasi
XX Beka U NpUMEHsIEMBII IO cUX MOp B UHGOPMAUMOHHO-MOUCKOBOM
pexume ACY;

2) coBpeMeHHbli, GOpMUPOBaHHE KOTOPOro Hayanoch B 90-e roabl U
MPOIOJIXAETCA 10 HACTOSILIETO BpeMEHU ¢ UCIOJb30BaHHEM B HH(bopMa-
LUOHHO-COBETYIOLEM PEXHME CUCTEM MOANEPXKKU NPUHATHUS PEILICHHIL.

Hepevili nodxod mnpecienopan Liejlb aBTOMaTH3alUU JOKYMEHTO-
o6opora. 3agaya craBunack Tak. Ha Bxone BJl uMeercs ogHa cucreMa
JOKYMEHTOB (Tabiuil), faHHBIE Uil KOTOPBIX MOMYYaJUCh U3 Pa3HBIX
WCTOYHMKOB. Ba3a maHHbIX npeobpasyer CUCTEMY BXOIHbBIX JOKYMEH-
TOB B CUCTEMY BBIXOJAHBIX JOKYMEHTOB, YAOOHBIX I paboThl KOHEY-
HOTO MOJIb30BaTeIst. AJITOPUTM TNPeoObpa3zoBaHUsI, KOTIa 3TO HE BbI3bI-
BaeT pa3sHOYTEHU, OyleM Ha3bIBATh B OOLIEM Clyyae ajirOPUTMOM TMPHU-
JIOXKEHMSI.

Bmopoii nodxo0 vicxoaur U3 peliieHusi 3aaauu [44], T. e. oT airoput™Ma
MPUMOXEHHSI, HA OCHOBE KOTOpPOro M co3gaercs 6a3a maHHsbix. ITon npu-
JIOXKEHUEeM MOHUMAETCS NporpaMMa WM Tpyrna nporpaMm, npeaHasHa-
YeHHBIX ISl BHIMOJIHEHUST ONMpeaeIeHHBIX OQHOTUNHBIX pador.

M3MeHeHHe napamurmbl nocrpoeHusa b/l csizaHo ¢ TeM, 4TO MOCT-
poeHHe YHUBEpPCANbHOM 6a3bl IaHHbIX cebst He onpasaaio. PaciunpeHue
chepbl npuMeHeHUs! 00BEKTHO-OPHEHTUPOBAHHOTO MOAX0/A U €ro rmo-
KOCTb CO3AJIM LIMPOKHE BO3MOXHOCTH AJIsSl UHTErpalliu aJlrOpUTMa NpH-
JIOXKEHHSI ¥ COOCTBEHHO 6a3bl JaHHBIX.

Bo BropoM noaxose chopMUpPOBAIACH CIEAYIOLIAS] TEXHONOIHSL.

1. OnpeneneHue LM NMPOSKTUPOBAHMUS.

2. BoisiBlIEHHE JTOTUKH NMPHIOXEHUA.

3. TlnanupoBaHue cxeMbl CBsI3eil NMPUIOXKEHUS (CUCTEMBbI TabGuuil),
MHoraa Ha3biBaeMoil DLL-cueHapuem.

TTepBbiii 3Tan BTOPOro Moaxola UMEET NPYrylo HanpaBieHHOCTb —
NOCTPOEHUE AITOPUTMA TIPUJIOKEHHUS U CUCTEMbI JAHHBIX JJIS1 HETO.

B n1060M moaxome pe3yabTaToM MEpBOro 3Tana SABASETCS TEXHUYEC-
Koe 3aganue (T3), B koropom ukcupylorcs: TpeGoBaHKs, NIpeabaBsie-
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Mble K B/I. T3 aBnsieTcss ocHOBO# I paboTh Ha MOCAEAYIOLIUX 3TANax
MPOEKTUPOBAHUS.

Konuenryansnas moaens. llenplo cieaylouiero atana siBnsiercsi NocT-
poeHne — Ha ocHOBe T3 — OCHOBHBIX MONOXEHUI co3naBaemMoii BJI 6e3
npUBA3KK K koHKpeTHoit CYB]I.

3apy0OexxHble MPOEKTUPOBIUMKU NpeanoumntaoT [2, 3, 5] ucnonbso-
BaTh /A 3THX Leneit ER-guarpaMMbl, HECOMHEHHBIM NOCTOMHCTBOM
HCMONB30BAHUSA KOTOPHIX SIBJIAETCST BO3MOXHOCTb aBTOMATU3AUMU MPO-
ekTupoBaHus B]I.

BMmecte ¢ Tem npu ucnons3zosaHuu ER-puarpaMm BO3HHUKAIOT Cepb-
€3HbIe CITOXHOCTH:

¢ ¢ ER-nmnarpamMmmamu MoxeT pabotaTh npodeccHoHa BLICOKOTO YPOB-
HS, NMO-BUAMMOMY, M3-32 HEJOCTAaTOYHOW HAarNSIAHOCTU AMarpamMMm Mpu
HAJTMYHUU 3HAYMTENBHOIO Koin4ecTBa HehopMaabHbIX (PaKTOPOB;

e B annapare ER-guarpamm dakTU4YecKn OTHENBbHO CTPOSTCS AMar-
paMMBbl CyLIHOCTEH H aTpubyTOB, UTO 3aTPYyAHAET yKa3aHUe Moneit (ar-
pUOYTOB) CBSI3K CYLIHOCTEM;

e HET YeTKOI MPHUBI3KHU CYILHOCTEI K BXOAaM W BBIXOJAM CHUCTEMBI,
COCTaBHOI YacTblO KOTOPO# sABnsieTcs npoekTupyeMast bJI;

e He OYeHb YETKO MpocMaTpuBaercs Takast rpussiska U B DF-muar-
pammax, conpoBoxaawlux ER-guarpammesl.

HeueTKoe BbISIBIEHHUE CYLIHOCTEI MOXET BbI3BAaTh CEPbe3HbIE OLUNO-
KM [6] HA HayaibHBIX 3TAMAax MPOEKTUPOBaHUA. Takue OlWKMOKU BIOC-
JIEJCTBUM OYE€Hb TAXKENO UCTIPABUTD.

B 1o Xe BpeMsi B CHCTEMHOM aHajiM3€ YETKO BbISIBJSIOTCS BXOJbI,
BBIXO/IbI, TTOTOKH MHDOpMaLUK, UX GOPMBI U XapaKTEePUCTHUKH.

B cBs3u ¢ aTuM npu nepBoM 3HakoMcTBe ¢ B/l monesnee, no MHe-
HUIO aBTOPOB, MCIOB30BaTh 0ojiee HarsiAHbie cxembl cpsa3eii. Tlocne
MPUOOpeTeHNs ONpeie/IeHHOrO OMbITa BO3MOXHO MOCTENMEHHO MEPeHTH
K ucrnonb3zoBanuio ER-guarpamm.

Ha ocHose T3 Boibupaercs pexuM (0gHO- UJIM MHOTOMOJIb30BaTE b-
CKHil) M pa3sHOBUIHOCTD (LIeHTPANTN30BaHHas WU pacnpeneneHHas) bl

B KOHIE 3TOro 3rana OCYUIECTBJAETCS — ONAThH Ha ocHose T3 —
pbi6op CYB/, KoTophlii, Kak M0Ka3aHo B Ni. 9, npeanonaraer BeiGOP
Kak Mojaenu gaHHbiX, Tak © CYDJI B paMKax BeIGPaHHON MOJENM.

Ha pgaHHOM 5Tane BO3MOXHA M MIpoLelypa HOpMalu3aLuM.

Tpocreitaa rexHonoruss Hopmanusauuu (TH1) 3akmouena B cine-
JOYIOLIEM.

1. Beinucare B CTpOKY (JIMHEHHO) TiepedeHb BCEX IMOJIEH, MONyYeH-
HBIX Ha Tane aHanusa TpeGoBaHUi.
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2. BoissBUTD CBSI3M MEXIY TOJNSIMM.

3. TIpoBecTH npoueaypst HopManu3auuu ¢ nocrpoeHueM 1HO—SHO.

OaHaKo npH GONbIHOM KOJMYECTBE MOJei 3Ta MpoUeAypa TPYIoeM-
Ka, MO3TOMY liefiecoo6pa3HO UCIOob30BaTh TexHooruo TH2.

1. Pa3nenuth nons Ha 610KM (10 NpeIMETHOMY NMPU3HAKY).

2. YCTaHOBHTD CBSI3U MeXIy OJIOKaMH.

3. IIpoBecTH HOPMANU3ALIMIO HA YPOBHE BbiACAEHHBIX 0JIOKOB.

Ilpu HeoOXOAMMOCTH Ha MOCAEAYIOLIeM 3Tarle BBIMOJIHUTL HOpMA-
JIM3ALNIO BHYTPU GJIOKOB. '

ITpu 01HOMONB30BATEILCKOM PEXHME NMEpeUeHb NMoJei onpenenser-
cs cxeMoii (maHHbIX). [TpH MHOTOMOIb30BATENBCKOM PEXHUME BO3ZMOXHO
KCMOJIb30BAHUE OJHOTO M3 ABYX BapHaHTOB (POPMUPOBAHUSA CXEMBI.

1. Om cxembt — K nodcxemam. Ha ocHOBE U3yyeHHsI JOKYMEHTO000DO-
Ta M aJirOpUTMa NpUJIoXeHUs (ajiroputMa npeobpazosanus) dopMupyet-
csl cxema, KOTopasi Aajiee «pa3opachiBAeTCs» MEXIY MOJIb30BaTENsIMU.

2. Om nodcxem — k cxeme. JIist KaXAOTO MOABL30OBATENS BHISB/SIETCS
rnoacxemMa, U3 KOTOPBIX cOCTaBiseTca obwast cxema [1—3, 39].

B HacTosiliiee BpeMsi JaHHbIE W3BJIEKAIOTCSl Ha 9Tale aHaau3a Tpebo-
BaHMil, U MOTOMY Yalle MCIOJb3YIOT MepBbIil BApHAHT.

OnucaHHble BApMAHTBEI MOTYT MCITONB30BAThCSA M Ha dTamax ¢ppar-
MEHTALUMU U JIOKATU3AUMHU NPU TOCTPOCHUU pacrnpeldesieHHbIX 6a3
JAHHBIX.

@parmMenTauna U JoKanMu3anud. [lepBOHAYaNbHO MPOBOAMTCH TOPU-
30HTaNbHasl ()parMeHTaLMsI, B KOTOpOH HE MpeaycMaTpuBaeTcsi nyosu-
pOBaHHE HAHHBIX. BLIABIAIOTCA y31bl, B KOTOPHIX PELIAIOTCS COOTBET-
CTRYIOIIME 3334 AJIFOPUTMA NPeoOpPa3oBaHUS (AIFOPUTMA MPHIIOXE-
Hust). JXKesareibHa BbICOKAsi CTEMEHb JIOKAJIM3ALMU JAHHBIX B y3Jax.
HyGnupoBaHue OCYUIECTBASIETCS 4Yallle BCEro B LIEJISAX TTOBBILIEHHS Ha-
JEXHOCTH, pexXe — sl MOBbILEHHU ObicTpoaeicTBus. [Ipennoyrnrens-
HO MCTOJIb30BaHHE pexXUMa KIIMEHT—CepBEP TPH CO30aHUM OJHOPAHIO-
BOH CETH TOJIbKO MEXIy CepBEPaMM.

Jlornyeckas monens. 31eCh NPOBOASAT OKOHYATENBHYIO HOpMaJH-
3auMIo faHHbIX. Ha 3TOM 3Tane y4yuTHIBAIOTCSA XapaKTePUCTUKU BbIG-
panHoit CYB]/l, B uacTHOCTH CHCTEMA TUIMOB NAHHBIX, METOALI 0bec-
NMeYeHUs UeNOCTHOCTU JAHHBIX, CMTOCOOHI 3alIMTHI U BOCCTAHOBIEHUS
JaHHBIX.

Dusnyeckas MOAeNb UCIONb3YeTCd B Clydyae BhIOOpA HEPAPXUYECKOM
CYB/. Tlpu pa6ore ¢ pensuuonnoin CYBJl pusmueckoe Momenuposa-
HUe CBOAMTCS K BbiOOpy pasmepoB ctpaHull (Delphi), obnacreit gaHHbIX
(Oracle) v npumeHsieTcsl, Kak MPaBUIIO, MPH MOCTPOEHHH CBEPXOOBILUX
(o o6bemy) BI. Bo Bcex oCTabHBIX CITyYasiX UCMIONB3YIOT «(PU3UUECKHE
fapaMeTpbl» MO YMOAYAHMIO.
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14.2. NTPOLEAYPA PEAJTIN3ALIUU BA3 O AHHbIX

B peanuzauun BJI, kKak oTMe4anock paHee, BbIAENAIOT «KOMITBIOTED-
Hoe» cosfaHue cobecTtBeHHo BJI, untepdeiica nonbzosarens U ajlropuT-
Ma NMPUJIOXKEHHUSI (ANropuTMa MPeodpa3oBaHms).

Cospanue cobctrenno B/l npenmnonaraer ncnosb3oBaHue sA3biKa ripo-
rpamMMupoBaHus SQL uan QBE nns:

e NOCTPOEHUSI CTPYKTYpbl TabnUL (3anaHue UMEHU TabAuLIbl U Te-
pedHs 1nojeil ¢ COOTBETCTBYIOLIMMY TUNAMM TAHHBIX, YKA3aHUE KITIOUE,
MH/JEKCOB U OTPAHMYCHUI HA OTAE/bHbIE IMOJISI WU TPYINY NONEH);

e YCTAHOBJIEHHE CBAA3E MexXay Tabauuamu ¢ yUeToM CChiJIOYHOM Lie-
JIOCTHOCTH;

e 3anoJiHeHUe TA0ANL JaHHBIMMU.

B zanonuenuu TabAMil BbUICASIIOT: HAYANbHOE 3aHONHEHHE — JUISl
TeCTOBOI npoBepku paborsl B/ ; pabouee 3anojiHeHue. 3anosHeHue BO3-
MOXKHO OCYILECTBJISITH BPyUHyI0 (yno6GHee Bcero [uisi HeOOMbLIUX MO 00be-
My Tabaull ¥ NpU HAYAIbHOM 3aMOJHEHUU) WK NporpaMmHo (rpu 3a-
UMCTBOBAHUM JAHHBIX U3 APYFUX DACKTPOHHbIX UCTOUHUKOB).

Py4yHoe 3anostHeHHe BO3MOXHO JIByMsl crioco0aMu:

e HEMOCPEACTBEHHO CaMOil TaGnuuUbl (B TOM YUCAE U Yepe3 COOTBET-
CTBYIOLME YTHIUTHI);

e yepes crelualibHO co3aBaeMble POpPMbI, OTHOCSILMECSE K WHTEP-
dbeiicy rmonan3oBaresis U ABISIIOUIMECS B KAKOW-TO MEpe aHANOTOM CTpPO-
KU «OyMaxKHO» TaGNULIbl BAOAb JMHEHKH, MOJIOXKEHHONW HA 3TY CTPOKY
TaOIULbI.

Wnurepdeiic nonvzosarens. Ioa nHtepdeiicom nonb3osarenst [45] no-
HUMAaETCSl COBOKYNHOCTb uHbopmanmonHoit monenu (MM) npobGnemHoit
001aCTH, CPeACTB U CITOCOGOB B3aUMOMEHCTBUSE MOb30BATENs1 C ITOH MO-
IENbIO, a TAKXKe KOMIOHeHTOB, obecneunBatoiiux hopmuposanne UM B
npoiecce paGorThl MporpaMMHoOil cucteMbl. MHTepdelic urpaet BaxHew-
HIYIO POJib B «IIPHUKUBAEMOCTH» Pa3pabOTaHHBIX MPOrPAMMHbBIX MPOLYKTOB.

OTMeTHM, 4TO 3aJaYa NMPoeKTUPOBaHUS MHTepdeiica mosab3oBaTes
MiHo208apuarmia, TIPU 3TOM Npolieflypa BbIOOpa B 3HAYMTENILHOM CTere-
Hu HedopmanbHa. B cuny 3T0il HedoOpManbHOCTH ClielyeT ynopsiiouuThb
NpoLeaypyY NMPOEKTUPOBAHUSI BBEJCHUEM HAbopa MpaBUI-MPUHUHIIOB.
IMepeyncauM OCHOBHBIE U3 HUX.

1. OpuenTanus Ha TpeGoBaHus Noyib3oBatens (a He HA yMEHHe pas-
paboryuka) — User_centred Design.

2. CornacoBaHHOCTb (MCMOMB30BAHUE OJHO3HAUHBIX KOMaH/ B pabo-
Yeil cpene).

3. Hanuuue o6patHOi CBS3M OT KOMMbIOTEpa (CUTHA O BOCIIPUATHU
KOMaH/ibl).
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4. IlpocroTra MHTep(eiica — NMpenoCcTaBIEHHUE TOJBKO TeX €ro aJje-
MEHTOB YIpaBieHHUS, KOTOphle HYyXHbl Ha JAHHOM LIare ceaHca paboThl
¢ TIporpaMMHbIM TiponykToM. [lon ceancom (ceccueil) MOHUMAETCS MH-
TEpBajJ BpeMEeHHU OT 3aMycka MPOJAYKTa A0 BBIXOAA U3 HETO.

5. Tubkocto uHTepdeiica — cmocoOHOCTh YYUTHIBATh YPOBEHbD MOI-
FOTOBKH ITOJIB30BATCIA.

6. Yuer acTeTHYeCKMX TPeOOBaHHi, B KOTOPHIE BKIIIOYAIOTCS BPEMs
ocBoeHUs1 MHTepdeiica, BpeMsT pelleHUsT 3afa4yu, CyObeKTHUBHAas YHOB-
JIETBOPEHHOCTD yn06cTBOM HHTep(deiica.

7. Y4er TpagMuui nMpeAMeETHOI 00IacTH.

8. UtepauiMoHHBIN Xapakrep paspaboTku uHTepdeiica ¢ yueroM mpen-
MOYTEHMI MOJB30BATENSL.

9. YyeT BO3MOXHOCTEN MpOrpaMMHBIX U anmaparHbiX CPeaCcTB.

10. BO3MOXHOCTb y4eTa MCHUXOJOTHYECKUX XapaKTePUCTUK MONb30-
BaTesist: JieBoe TMOoJIyliapue Mo3ra Jiydire BOCTIPUHUMAET TEKCT, IPABOe —
00pa3bl, N306paxkeHUs.

11. Yyer BO3MOXHOCTEHN YNMPOILIEHUS MTPOTPAMMHUPOBAHUS.

12. Manoe BpeMsl OTKJIMKA KOMITBIOTEPA: €CJIM MHTEPBA OT 3ampoca
JI0 OTBETA KOMIMbIOTEpa TipeBbitnaeT 20 ¢, CUCTEMY HE CUMTAIOT UHTEpaK-
THUBHOJA.

[lepeuncneHHble TPeOOBAaHUS NMOPON NMPOTUBOPEUMBLHI, OAHAKO MX
ClIedyeT YYMThIBATD.

OcHoBoil uHTepdelica MOMb30BaTENSI SABISIETCA CUCTEMA DJIEMEHTOB
yIpaBjieHUs] COBMECTHO ¢ popMaMu M OTYETAMHU.

B kauecTBe CHHXPOHHU3UPYIOLLero 00bekTa B MHTEpdeiice MoNb30Ba-
TeNsl UCMONB3YIOT OO0 (roJIoBHOE) MEHIO, MO0 KHOMOYHYIO (opMYy.

Anroputm npuioxkenus. B TpamuuuMoHHOM noaxoae GhopMuUpyeTcs
ANITOPUTM MPSIMOTO MPeoOpa3soBaHMs AAHHBIX MCXOMHBIX TaGaull B Bbi-
XOIHBbIe JOKYMEHTHI. B KauecTBe BBIXOIHBIX JOKYMEHTOB (TaGNnul) BhIC-
TYMAIOT 3aIPOChl M OTYETHI. 3anpochl GOPMUPYIOTCSI C MOMOLLBIO SI3bIKA
nporpamMupoBanisa SQL wim QBE. OryeTsl aBnsiioTcsa GakTUYeCKH 3am-
pocamu, CHaOXXEHHBIMU JOTIOJIHUTEIbHBIMU MOSICHEHUSIMU. OTYEThl MO-
IYT Pealu30BaThCs C MTOMOLUBI0 Pa3IMYHBIX KOHCTPYKTOPOB (fipu dak-
THYECKH PYYHOM CO3AaHWM) WIM C IOMOLUbIO MacTepoB (B MojryaBTOMa-
THUYECKOM peKHMe).

AJITOPUTMBI TPUIOXKEHHUS B COBPEMEHHOM TOAXO[E OTJIUYAIOTCS OT
aIrOPUTMOB NPHJIOXKEHUs O0Jiee CIOXKHBIMU BHIYMCIEHUSIMU C BO3MOX-
HbIM (OpMUPOBAHHEM MTPOMEXYTOUHBIX 0OBEKTOB. AJITOPHTM IPUIIOXKE-
HHA MOXET ObITh HAMIMCAH HA Pa3IMYHBIX A3BIKAX IPOrPaAMMHUPOBAHMS —
Hanpumep, Visual Basic for Applications (VBA), Object Pascal, SQL.
B nocnennem ciiyyae OH BBIOJIHAETCS B BUIAE XPAHUMBIX IPOLIENYD, Ie-
HEpPaTOPOB, TPUITEPOB.
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B 3aiioyeHue clielyeT OTMETUTb, YTO MPOLECC MPOEKTHPOBAHUS
UTEPAaTUBEH: MOTYT MOCTOSIHHO M3MEeHSIThes TpebopaHus B T3, cocras-
JISIIOLIME TTPOEKTUPOBAHUS U peanusauumn BII.

ITpouecchl MPOEKTUPOBAHUS M PEATU3ALMH PACCMOTPUM Ha ABYX
npuMepax — «YueOHulii npouece» U «[Ipuem Ha paboTy», CKaToe OfHU-
caHue KOTOPBIX MPUBEAEHO B npumMepax 2.1 m 2.2,

Peanusaums onMCcaHHBIX B mpuMepax 0a3 JaHHBIX MPOBOAWTCH HA
CYB]/] Access u InterBase (B pamkax nporpammHoro npoaykra Delphi).

MHOrOUYMCIeHHBIM BO3MOXHOCTAM yKazaHHbix CYBJI mocssileHsbl
crielMaNbHble OTHe/bHbIe nyoaukauuu [27—36, 41]. OcBoeHne BO3MOX-
HOCTel, KaK MOKAa3a/ OIbIT, LeIeco00pa3Ho MpoBOAUThL B ABA ITana:

1) paccMOTpeHrE OCHOBHOM BETBU TEXHONOTUH peaiu3aliii Ha KOH-
kperHoM npuMepe (BJl) ¢ ncmonp30BaHMEM OrpaHMUYEHHOTO KPYra BO3-
MoxHocteit CYBI;

2) meranbHOE OCBOEHME — TIO MOAPOOHBIM onMucaHusm [27—36, 41] —
Ha3BaHHbIX CYB/I pu yyete uxX MHOrOUHCIIEHHBIX YaCTHBIX BO3MOXHOCTEN.

PaGoTsl Ha BTOPOM 3Tare Mocjie TIUATeAbHOro U3yYeHUST TEXHOJOIUU
Ha MePBOM 3Tarne, Kak MOKa3biBaeT MPaKTUKA, HE BbI3BIBAET OCOOBIX 3aT-
pymaHeHUA. B To xe BpeMsi onmMcaHue MHOTOYMCIEHHBIX YACTHBIX MpoLe-
Iyp BTOPOrO 3Tara, Kak IBCTBYeT M3 pabor [17—36], 3aHuMaeT o0beM,
MPEBLIIAOLINA HACTOSLLYIO MyOauKaiuio. B cBA3u ¢ 3TUM B JAaHHOM
paboTe OCBETUM TOJILKO TMEpPBBIN 3TaM.

TIponenypa co3nanms XpaHWIIL JAHHBIX TOALKO Havana GopMupo-
Barhcsl. B HacTosiuiee BpeMst BbLIEAWINCH 1BA BAPDUAHTA:

e TIOJIHBIMA, OMMUCAHHBINK B IJ1. 2;

e «yCEYEHHBIH», 3aKIIOYAIOLIMIACA B MEPUOIUYECKON repegade B ap-
XMBHbIE TAOJIMLIBI JAHHBIX U3 OMEepaTHUBHBIX TaOAUL. CBSA3M MEXIY apXxu-
BHBIMM TAOJMUAMU Yallle BCETO OTCYTCTBYIOT.

Bropoit BapuaHT mpuBeneH B pabore [32] u paccmorpen B § 15.4
JAHHOM paboThI.

14.3. UEHTPAJIUBOBAHHbBIE BA3bl JAHHbIX

MpoexTupoBaHne LeHTpanu3oBaHHon B

Paccmorpum BJI «YueOGHBII mpoLecc».

Anaym3 TpeOoBanmii. YueOHbBI TpoUecc CONPOBOXIAETCA B J€KaHATEe
3HAYUTENbHBIM MOTOKOM MHGOPMALIMK, KOTOpasi 10 CUX nop oopabarsl-
Balach WIHM BPYYHYIO, WIM ¢ MUHMMAJIBHBIM HCHOIb30BAHUEM KOMITbIO-
TEPHOM TEXHUKH.

TpynHocTH Tpoliecca 06paboTKU OMpEneNsiioTcsl TEM, UTO €€ Heod-
XOIVMO MPOBECTH KAaYeCTBeHHO (6e3 OIMO0K) M B OUEHDb CXKaTbie CPOKH
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(Hayayo ¥ KOHEell OCEHHEro ceMecTpa, KOHell BeceHHero cemecrtpa). o
pe3yabraTaM 00paboTKu HeOOXOAUMO He TOJIBKO MPHHATh HHGOpMALIHIO
K CBEIEeHMIO, CPOPMHUPOBATH PSII IOKYMEHTOB (CITPaBKH, BEIOMOCTH),
HO U BbIpaboTarh pelieHUs (MIOArOTOBUTDH IMPUKa3bl 00 OTYUCICHUH, TTe-
peBojlie CTYIeHTOB Ha CJISAYIOLIN Kypc).

PaGora nekanata dakynbTeTa Xapakrepusyercsl 3SHaUUTeIbHBIMH [10-
TOKaMHM JOKYMEHTalbHOIH HHGOpMalluK, CBA3BIBAIOIIMMHU AeKaHAaT NpaK-
THYECKU CO BCEMM MOIpasfeNeHusIMU UHCTUTYTA.

OnmnHa u Ta Xe MHGOpPMALUI MOXET MPUCYTCTBOBATh B PANIMUHBIX
JokymeHTtax. Hamprumep, CMCOK CTYAEHTOB — B MpHMKa3aX pekropa, B
3aYETHBIX ¥ PK3aMEeHAIMOHHBIX BEAOMOCTSX, B CIIMCKAX CTYAEHTOB, IO~
JiexXalux Nnpu3biBy, B JOKYMEHTaX JOTOBOPHOIO OTAENA, B pacropsixe-
HUSIX I€KaHAaTa.

H3MmeHeHUe x0T OBl OXHOTO 3JIEMEeHTa TaHHBIX MOXET MPHBECTH K
HEOOXOAMMOCTU CUHXPOHHOIO U3MEHEHMS JAHHBIX B LEJIOM psiie AOKY-
MEHTOB.

CyurecTByiolasi o6paboTka JaHHBIX MpH JepULIMTE BpeMEHU YpeBa-
Ta CAeAyIOUMMM BO3MOXHBIMHU MOCNENCTBHAMMU.

1. Hu3kass onmepaTUBHOCTb MOATOTOBKU HEOOXOXMMOMN HOKYyMEHTa-
MM U3-32 3HAYUTENBHOM TPYIOEeMKOCTH IIpoliecca.

2. OmubKU B 3aMONHEHUU JHOKYMEHTOB HM3-3a JAeUIINTA BPEMEHH.
Tak, npouecc 3aHECEHMST OLIEHOK B KApTOYKY BBIITOJIHEHUSI yYEOHOTO
MniaaHa 3aHUMAaeT HECKONBKO MHeil. Pasnuune B popmMax (CTpyKType) Kap-
TOYKH U FK3aMEHALIMOHHOW BEIOMOCTH, KaK MCTOYHHKA IEPBUYHOM
UHOpMALUU, MOXET NMPUBECTU K AOMOJHHUTENLHbIM OIIMOKAM BBeEle-
HUS JAHHBIX.

3. PyuHoe nybaupoBaHHWe 3eMEHTOB MHQOPMAIlUM B pa3iIUYHBIX
JOKYMEHTaX pasHbiX MoapasfgeneHuil MOXeT NMPUBECTH K pasHoboio B
OIHUX U TeX Xe€ JAHHBIX (HAPYLUEHUIO LEIOCTHOCTH AAHHBIX).

Cka3zaHHOE TIO3BOJISIET ClEJaTh BbIBOA O HEOOXOAUMOCTH IOCTpOe-
HHSI KOMTIBIOTEpHO# 6a3bl AaHHBIX y4eOHOTO TIpollecca.

Hnsi dopmupoBaHus cocrtaBa noneit BJI nposemeM oGcnemoBaHue
yuyeOHOTro Mnpolecca (MMEIOLLErocss 10KyMeHTOo000poTa).

Ha ¢axynbprere yernipe Kadeapsl, TPU U3 HUX — BBITYCKAIOILUE.
CryneHTH pa3feneHsbl Ha TPYIIbl: 32 KaX10# BhINycKaloliei Kadenpoii
3aKperUieHo 1o 6 rpynr.

YyeOHbII npouece HUKIMYEH, M JTO3TOMY NOCTATOYHO PAaCCMOTPETh
JIMBb OOUH (rOIOBOM) LUKII, COCTOSILUMI U3 OCEHHErO U BECEHHEro ce-
MECTPOB.

B xoHlIe BeceHHero cemecTpa (anpeab—maii) yaeGHOro roma Ha oc-
HOBe y4eGHOro IlaHa, MOCTYMAKIIEero U3 y4eGHOro oTHeNa, OeKaHaT
cocrapisieT yyeGHbie rpadpuku. OHU SIBAAIOTCS (PaKTHUECKH CKOpPpeK-
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TUPOBAaHHBIMU TOAOBBIMU <«BBIPE3KAMU» M3 TMATH- WIH IMECTHUAETHUX
TUTAHOB COOTBETCTBYIOUINX CHELUANBHOCTEH. BTO — OCHOBHOI UCTOY-
HUK uHMOPMAIUU 0 cocTaBe y4eGHOroO rpoiiecca.

B Teyenue yyeOHOro rofa ieKaHat OpraHu3yeT BBITOJHEHUE CTYAeH-
TAMU M TIpernoaasateisiMu yyeGHoro rpaduka.

B KoHle ceMecTpoB (IekaGpb—saHBapb, Mail—HIOHb) JeKAHAT BhIIA-
eT BeIOMOCTH (3aYETHBIE U DK3aMEHAIIMOHHbIE), B KOTOpbIE Mpernojapa-
Tenu Kadeap BHOCIT OLIEHKU 00 DK3aMeHax, 3a4yeTax, KypCOBbIX MPOEK-
tax (pabotax). [TomyyeHHBIE AaHHBIE 3aHOCATCS B XypHan «Bwinosnme-
HHMe y4eGHOro miaHa» U B «YYETHYIO KapTOYKY CTYJEHTa».

Hanee HauuHaeTcd 06paboTKa KapToyeK Mo CeAyIOUIUM aJiropUTMaM.

1. YcneBawiuM cTyeHTaM HauuciseTcsd ctuneHausi. CriMcoK Takux
CTYIEHTOB IepelacTcsl B KaHLEIApUIO (MPUEMHYIO peKTopa) 1 B Oyxrai-
TEPHIO.

2. CTyneHTHl, He TUKBUIHPOBAaBIlIHeE 33I0KEHHOCTH (OQHA WIN 60-
Jiee HEYOOBJIETBOPUTENIBHBIX OLIEHOK), MPEACTABISIOTCS K OTYHUCIEHUIO.
CoOTBETCTBYIOIUME CIIMCKM BMECTE C MPOEKTOM MpPHUKa3a MepearnTcs B
KaHLEISIPUIO 1 KOMMEPUYECKUil OTeN.

3. Tonbko B BECEHHEM CEMeCTpe I'OTOBMUTCS TNPUKA3 O MepeBoje yc-
MEBAOIMX CTYJEHTOB Ha CleIyIuIMi Kypc, 006 yCrnelmHoM OKOHYaHUU
By3a IUIUVIOMHMKAMH M UX OTYHCJIEHUH M3 MHCTHUTYTA.

CxeMa «py4YHbIX» WHPOPMALMOHHBIX MOTOKOB Y4eOHOro mnpotecca
npejacrasieHa Ha puc. 14.1.

Takum o6pa3oM, dopMUpyeTcs NepeyeHb «<MUHUMaNBHbIX» HE00XO0-
JUMBIX BBIXOAHBIX JOKYMEHTOB (3alIPOCOB U OTUYETOB).

TlepeyncnIMM OCHOBHBIE U3 HMX.

1. Bbitaya ciMcKoOB CTYAIEHTOB MO rpymnimamM (¢ ykaszaHueMm dpamMusini
CTapocT).

2. IMouck damunnii cryneHToB (Mo rpynmnam), CAaBIIMX CECCUIO Ha
«OTJIMYHO», C OHOIt OLEHKOM «XOPOLLO», C ABYMSI OLIEHKAMHU «XOPOLLO»,
MOArOTOBKA W pacleyaTka COOTBETCTBYIOUIMX MPUKA30B HA CTUITEHIUIO.

3. ®opMupoBaHKe 3a4€THO-3K3aMEHALIMOHHBIX BEIOMOCTENA.

4. Beimaua criucka nperogaBateneil mo kadenapam ¢ ykazaHHeM Mpea-
METOB, MPEenoaaBaeMblX UMU B TaHHOM CEMeECTpe.

5. ®opmupoBaHHe B KOHIe y4eOHOro roga npMKa3oB O MepeBojie Ha
CIIEAYIOLIMI KYPC YCIEeBaOLUX CTYASHTOB U 00 OTYMCIEHHUU HEycleBa-
IOIKUX CTYAEHTOB (C pacrnopsskeHUEM M MpeACTaBIeHHUEM JeKaHa COOT-
BETCTBEHHO).

6. Boizaya cnicka BOEHHOOOSI3aHHBIX CTYAEHTOB.

Cucrema moneit (ctonbioB) Tabnuil 6asbl JaHHBIX «Y4YeOHbIH Mpo-
Lecc» BBISABNSIETCS ABYMs cliocobaMu: B pe3yibrare Oecel ¢ Moab3oBarte-
JIeM ¥ Ha JOKYMEHTAJIbHOM OCHOBe (10 HOMEHKJIAType JieNl JeKaHaTa).
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Kadenpst

Rasiisiapi ‘1 VyeGHrrit
pexropa 2 4 OTOen
6
10 5
. 3
- > Hexanar i >
KoMMepueckiit 13 12 Byxrartepus
oTaen A
11 1
bubnuorexka 8 Oraen
KanpoB
Or6opouHas
KOMHUCCHUA

Puc. 14.1. JlokyMeHTOOBOPOT AeKaHATA:

1 — AnuHble feaa, NPUKA3bl HA 3aYMCieHMe; 2 — YUCAEHHOCTD Ipymn, y4eOHbIM MopsiaoK; 3 — pacnu-
caHue ceMmecrtpa; 4 — MPUKA3bl PEKTOPa, PACMOPSIXKEHUS AeKaHATa, BELOMOCTH; 5 — BEAOMOCTH,
CIHCOK ApenoaaBaTenei, CIIMCOK KypPaTtopoB; 6 — MPOEKTHI MPUKA30B Ha CTYASHTOB, aKafeMHYeC-
KHMX CNPABOK, NPUN0XEHHH K JHIUIOMY; 7 — CIIMCOK OMaYKBalowux 06y4eHre, H3MEHUBUIUX Gop-
MY OMAaThl; § — CIMUCOK NPUIBIBHUKOB, CIIMCOK XUBYLUIMX B OOILEXUTHH; 9 — MPUKAa3bl HA CTHIEH-
OHUI0, OTYMCAEHHE, PasAMYHBIE BHAbI NOoMowM; 10 — npuKasbl pekTopa, aKaJeMU4YECKHE CNPaBKH,
npunoxenne K auniomy; 1l — cnucok rpynn; 12 — cnucku npenogasareneit; 13 — cnucku
MNPUHATBIX Ha 2—6 KypChl

B cuiy 3HaYMTENBbHOM HOMEHKIIATYpbl TOKYMEHTOB BbIIEIUM OCHOB-
Hble U3 HMX U KnaccuduumpyeMm. OnpegenuM deTbipe Kiacca.

1. Joxymenmeoi, 803HUKaOWUe 6 JeKaname U mam Ucnoab3yembie (6Hym-
peHHue JoKymMeHmbl).

03. IMonoxeHue o akynbrere.

07. Yka3zaHuga ¥ pacnopsixeHHst IeKaHa.

16. Otyetsl 06 UTOraX 3K3aMeHAIHOHHON JAEATEJIBHOCTH U BHYTPHU-
CEMECTPOBOIi aTTeCTALlUH.

22. JIuuHbple KapTOYKHU cryaeHToB (dopma 13).

23. YyeTHble KapTOYKH CTYAEHTOB (dopma 14).

27. XKypHan BblIauu CTyJeHYECKMX GUIETOB M 3a4eTHBIX KHMXEK.

2. Jloxymenmosi, popmupyemvle 6 dexaname u nepedagaemvie 8 dpyaue
nodpasdenenus.
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08. TomoBoit TIaH U oTyeT GakynpTeTa 0 paboTe B yuebHOM romy.

09. KaneHpapHsiif maH paboTsl JeKaHaTa,

14. CrarucTiuecKuit OTYET O ABMXKEHUH CTYIEHTOB 3a y4eGHBbIi rof.

20. Marepuansl MO OTYUCIEHUSM.

24. CnMCKU CTYACHTOB 1O yueOHbIM rpynnam (dpopma 18).

3. Mokymenmoi, nocmynawuwjue uz opyeux nodpaszdeseHuli u ucnoas3ye-
Mble moasko 8 deKaname.

04. Ilpukasbl U yKa3aHUSI PEKTOPA MO OCHOBHOM JEATENIbHOCTH.

05. Ilpuka3sl ¥ yka3aHUSl PEKTOpA MO JIMYHOMY COCTaBYy CTYAEHTOB.

17. Marepuanbl 1Mo MpoU3BOACTBEHHOM TIPAKTHKE.

18. Dk3aMeHaUMOHHBIE U 3aYETHHIE BEIOMOCTH.

19. XypHan pe3ynbTaToB 3K3aMEHAIMOHHBIX CECCUI U aTTeCTalMil.

4. Jloxymenmbl, nocmynaiowue uz opy2ux nodpasdensenuil, obpabamoi-
eaemble 8 dexaname u nepedasaemvie 8 dpyeue nodpasdeseHus.

02. TunoBbie U yUYeOHBIE IIAHBI.

13. Oryer O BBLITOJHEHUU HATPY3KH.

15. IunnoMHOe NpOeKTUPOBAHUE.

16. Dx3aMeHAUHOHHBIE U 3a4eTHBIE BEIOMOCTH.

25. PacniucaHue y4eOHBIX 3aHATHI U 9K3aMEHALIMOHHbBIX CECCHIA.

Haunbonpiuii uHTepec mnsa mocrpoerust BJI mpeacrannsitor nena 02,
05, 07, 08, 13, 14, 16, 17, 20 u ocobenHo 22—25.

TTokaxkeM mpouenypbl 00padoTku MHGpOPMALMH TIPH UCITONB30BAaHUU
BI. Jlns storo aeranusupyeM puc. 14.1 u monyyum puc. 14.2. Anropurm
TIPUIOKEHUSI 5TOTO PUCYHKaA AeTanu3upyercs Ha puc. 14.3. U3 Hero cie-
JIYIOT TpH anropuT™Ma o6paboTku uHbOpMaLMu.

Anroputv A.1. CocTaBUTh CITUCOK CTYAEHTOB, COABILMUX CECCHIO TOJNIBKO
Ha «OTIYHO». OMpenejIUTh CIUCOK CTYEHTOB, CAABLUMX CECCHUIO HE HUXKE,
yeM Ha «xopoiio». COCTaBUThb NMPOEKTHl MPHKa3a Ha TOBbLILIEHHYI0 U
OOBIYHYIO CTUIMEHIUM.

Anroput™ A.2. CoCTaBUTb CIMCOK CTYAEHTOB, UMEIOLIMX XOTSl ObI
OJIHY OLUEHKY «HeYIOBIETBOPUTENBbHO». ChOpMUPOBaTE MPOEKT NPHUKaA3a
Ha OTYHCJIEHMUE.

Anroput™ A.3. CoCTaBUTh CIIMCOK CTYIEHTOB, HE MMEIOLUX HU Of-
HOI HEyIOBJIETBOPUTEILHOIM OlleHKM. [IpeacTaBuTh MPOEKT MpUKas3a Ha
fIepeBO Ha CAeayIoIuil Kypc.

Ha ocHoBaHMM Mpe/ICTaBIEHHBIX CBEEHUH 0 JoKyMeHTooGopoTe cdop-
MMpyeM OCHOBHbIe TpeGoBaHus K Bl B BUAE TEXHMUYECKOTO 3a1aHusl.
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Puc. 14.2. Cxema OCHOBHBIX NOTOKOB HHGOPMALUU
(06o3HaueHust cM. Ha puc. 14.1)

Texnugeckoe 3anaHue

K cospaBaemoii BJI cnegyer npeabsiBUTh Takue obliue TpeboBaHMs.

1. BJI nomxHa GbITh pacCYMTAHA Ha MOJB30BaTENsT — HenpodeccHo-
Haja B NPOrpaMMHUPOBaHUH,

2. Bl cnemyer CTpOUTh Ha OCHOBE LIUPOKO pacrpoctpaHeHHoi CYBI.

3. O6vem BII GymeT mocTenmeHHO HApALIMBATHLCA U HAa HAYaJIbHOM
arane He Gyner npepbiath 1 T'Gaiir.

4. B/l pomxHa uMeTh ynoOHBbI uHTepdeiic.

5. B B/l nomxHbt GBITh MPEAYCMOTPEHB BO3MOXHOCTH 3aNpOCOB MPo-
M3BOJIBHOW CTPYKTYpHI TIipu paborte ¢ Bl Ha pabouyem mecTe.

6. B 6a3e maHHBIX HAXOHATCA UCYEPITBIBAIOIIME JAHHBIE O CTYICHTAX.
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A.1 Crrnenausa A2

TIpoekT mpukaza| COCTaBICHHE C erme | [IPOCKT NpHKasa

Ha CTHNEHIMIO | CIIMCKOB
@4‘ OTJIMYHMKOB H CITHCKOB Ha OT‘IHCHeHKeO
XOpoLIOo OTYHCIIIEMBIX

YCIIEBAIOIIUX
CTYIOEHTOB

A 4

A3
PacriopsxeHue feKaHa o
MEPEBOAIe Ha CIACAYIOIIMI KypC

CocrarneHue PRk

CITMCKOB » 10

XOpOLIO

YCTIEBAIOIIMX

CTYACHTOB

Puc. 14.3. letanpnas cxema notokos nHdopmauun. OB03HaueHus T€ Xe, YTO ¥ Ha puc. 14.1. u 14.2



HeobxonuMo npeaycMoTpeTs BONpochl 3aiuTel MHGopMmauun. JaH-
Hble ISl 0a3bl JAHHBIX MPENOCTABIsAET 3aKA34YHK.

B 6a3e maHHBIX Ha MEPBOM 3Tarne CJIEAyeT MPeAyCMOTPETh ClIEIyl0-
uie Tabnuibl, GOPMbI U OTYETHI.

Tabnuupr ¥ UX TONA MPUBEACHLL MTO3HES B BUJIE CXEMBI CBs3€il.

B kaxpmoii TaGnMile Ha TIEPBOM 3Tare NOMKHO ObITh He MeHee 10
3afnuceil, BBOIUMbIX UcnioiHuTeneM. [IpeaycMoTpeTh BBOA 3aMUCEi NMPSIMO
B TaGMHUIIBl WJIK C MOMOILLbIO COOTBETCTBYIOLIUX (POpM.

O1yernl

Benomocrts.

I'pynna.

IIpenonasarens.

CryneHr.

CnHMCcOK BOEHHOOOA3aHHbIX.
TIpuka3s o nepeBoxe.
PesynbraThl ceccum.
3a00MKHUKM.

OTIUYHUKM.

®opmel

IIpeamer.

I'pynna—cTyJIeHr.
Kadenpa—npenonapares.
CreumnanbHOCTb.

Usyuenue npeameros.
YcneBaeMOCTb.

I'naBHas kHonouHast popma.

OnuH pa3 B rof cnegyeT U3MEHSTh PAM JaHHBIX (Ha3BaHUE TPYIHI,
HOMEp Kypca) B mnoJiyaproMaTuueckoMm pexume. lllecToii kypc B 3TOM
cnydyae CTaHOBUTCSH Ha OIMH roJ KakK Obl CEIbMBIM KyPCOM.

B BJI nomkHbl XpaHUTBCS B TeYeHHEe OJHOTO TOIa JAHHbIE O BBIITYC-
KHUKax («rpynnsl 7-ro Kypca»). Kpome TOro, JOJDKHBI XPAHUTHCS JIaH-
Hble 0 OoJiee paHHUX BhimycKax. YacTora oOpailieHust K 3TUM apXUBHBIM
JaHHBIM ropasio HUXe, 4eM K «paboueil» uHdopmaunu. B To Xe Bpems
3TU JaHHbIE MOTYT U3NHWIUHE 3arpyxath BJI, CHUXasl ee GLICTPO/ICICTBHE.
Bo u3bexaHue TaKoro HexesnarenbHoro acdekra apxXMBHBIE JaHHbIE JIy4-
e B MOJyaBTOMaTHYECKOM PeXHUMe NepefaBaTh B APYIYIO, apXMBHYIO
6a3y JaHHbBIX, KOTOpasi B TEOPHU Ga3 HaHHBIX MOJYYHIa HAa3BaAHHUE «Xpa-
HWIHLLE JaHHBIX».

3HauuTenbHas YacTh gaHHbIX ang BII «YueGHbIil mpouecc», coaep-
xawasics B BJI «AOUTYpHEHT», IOMKHA CYUTRIBATLCA OTTYOA B IOJyaB-
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TOMATUYCCKOM PEXKUME. He meHee oObeMHast yacthb JaHHbIX JOJIKHA 1Mo~
cTynarb M3 y4yeOHBIX MUIaHOB M rpadukos. [Ipu TPYAOEMKOM pyqHOM
BBOJle MOA0OHON UHGOPMALUU MOXET BOSHUKHYTh MHOXECTBO OLIUOOK.
YT106bI YMEHBUIUTH UX KOJMYECTBO, CIENOBANO Obl aBTOMATM3UPOBATH
MPOLECC COCTABJIEHUS HA3BAHHBIX IUJIAHOB U rpaduKoB, NpeaycMoTpeB
NnoJjlyaBToMaTHyeCcKuii npouecc Bpona MH@opmauuu B BJl «YuebHblit
MPOLIECC».

Heo6xogumMo npeaycMoTpeTh aBTOMAaTUYECKUI MOACYET HEKOTOPBIX
XapaKTePUCTUK (HAMpUMeEp, YUCIIO CTYACHTOB B TPYMIE MOC/ie U3MeHe-
HHI B Heil — OTYUCJIEHUS] WIU 100aBIEHUS CTYICHTOB B rpynimy).

st OTUMCIIEHHBIX CTYJEHTOB CJIeAYET, BUAUMO, CO3/1aTh CreHUaNb-
HYI0 TabJHIy, Kyla B ABTOMAaTHYEeCKOM PeXUMe nepesaBarh AaHHbIE MPH
OTYMCIIEHHM CTYAEHTA U «BO3BPAINATb» 3TU JIaHHBIE NMPU €Fr0 BOCCTAHOB-
JieHUH. Bo3MOXHO, TaKO# e BapuaHT CJEAYET MpeaycMOTpeTh Iist CTy-
JNEHTOB, HAXOASILIMXCSI B aKaAEMUUECKOM OTIYCKeE.

XpaHeHUE NAHHBLIX 00 YBOMUBLIMXCS MpENnoaaBaTessix MPOBOAUTCS B
apxuBHoit B/I.

T3 cnyXuT OCHOBOI1 /TSI paGoThl HA MOCEAYIOUIMX dTarax.

KounenryansHas monens BJI. JlokyMeHTaIbHbIE IaHHbIC W JaHHbIE,
MOJNYyYEeHHbIE B PE3y/bTaTe YCTHBIX Oecell ¢ COTpPyAHUKAMKU [EKaHaTa,
BO3MOXHO C TOUKH 3peHUs noctpoeHus b/l knaccudpuumnponars Ha cie-
IYIOIIHe BUMIBI:

1) rpynna (cTymeH4YecKasi);

2) npeamet (AMCLMITIMHA)Y;

3) xadenpa;

4) npeanpustHe (MeCTO MPaKTHKH).

Onu cBg3aHbl cooTHoleHueM M : M. Takoe oTHoOlUeHHEe He peann-
3yeT HM OJHA MOAEb JaHHbIX. CliefyeT MepelTH K Habopy OTHOLICHU I
1: M. B pesynbrare nosiBASIOTCS HOBBIE TPYINbl JAHHBIX: CTYIEHT, INpe-
nopapatenn, UTITI.

Ilo BospacTaHuio YacTOTHl OOHOBJEHMSI JAHHBIX BO3MOXHO BbiAE-
JINTh TaKoii MopsaAoK: Kadeapa, npeamer, npenoaasarens, rpynna, UITII,
CTYHEHT.

Hdanuple 0 Kadenpe v npeamere OOHOBJSIIOTCS OOBIYHO pa3 B He-
CKOJTIBbKO JieT. PernaMeHTHOE OOHOBJIEHME JaHHBIX O NpenojgasaTene, rpyr-
e ocyurecTpasercs oobiuHO Yepes ron. Hanusie 06 UITIT mensitorest pas
B ceMecTp. PasjiMyHple TaHHble O CTYJEHTE MEHSIIOTCS C PasHbIMU WH-
TepBaaMu: IO/l (CTYAEHTBI BHOBL MPUHATHIX TPYIIN), CEMECTP (AaHHbIE O
3ayerax M 9K3aMeHax), Oojee KOPOTKME MHTEpBaNbl (IOMOJHUTENbLHOE
3a4MClieHHMe, OTYHMCIIeHHEe, OriaTa oOydyeHus). PernaMeHTHast wacroTa
CYUTHIBAHHMS TPAKTUYECKH BCEX BUAOB JAHHBIX — CEMECTP, XOTSA M
OTHEJIbHBIX BUAOB JAHHBIX HHTEPBaAJ CUMTHIBAHHS 3HAYUTENbLHO KOpOYe.
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ITo yObIBaHUIO Pa3sMEPHOCTH JAHHBIX BHIBI MOXHO PacIIONIOXUTh B
TakoM nopsake: cryaeHT, npeaMet, UITII, npenmogasarens, rpynmna, Ka-
tdbenpa.

Bui6op CYB/I. ITockonbKy peub uaet 06 06paborke nHpopMaLu Ha
pabounx MecTax ¢ MOMOILBIO MePCOHAIbBHOIO KOMIThIOTEpPA, CIIENYET BbIO-
paTh PENALHOHHYIO MOJe)/Ib JaHHBIX, HauboJiee HIMPOKO MCIONb3YEMYIO
IUisl Ha3BaHHBIX Leneit. B coorBercTBUM ¢ T3 U BOBMOXHOCTSIMH ITPUOO-
perenus Haubonee moaxoasit CYBJI FoxPro u Access. M3-3a Gonee yno6-
Horo uHtepdeiica u GonblIeil pacpOCTPAHEHHOCTH MPEAIoYTeHHE OT-
nmaetcst CYBJI Access-2000.

IIpuBenemM ocHOBHbIe NipeaenbHbie Bo3MoxHocTu CYBJI Access, He-
006XxooMMbIe JJ1S1 KOMIBIOTEPHOI peanu3alMu mpuMepa.

O6vem Bl — He Gonee 1 I'Gaitr; rnoe He TODKHO IMPEBHIATH 255 CUM-
BOJIOB; YMCJ0 WHIOEKCHBIX Mojieii — He Oone 32; mIMHA CTPOKM — He
6onee 2 KGaiT; yuco cTpok — 10°; OTKPHITHIX TG OMHOBPEMEHHO —
He Gonee 255.

CYDB]I no3BoJisieT MOAAECPKUBATE CChIJIOUHYIO HEJOCTHOCTE, 3a1aBaTh
OrpaHUYEeHMs] Ha ToJst (B TOM YHCJNie — Ha HavajbHble 3HAYEHHUS, IO
yMonyaHuio). B kauecTBe fA3BIKOB MPOTPaMMUPOBAHUsI BO3MOXHO HUC-
noJsib3oBath SQL, Visual Basic for Application (VBA).

B CYB/I Access uMeIoTCs ClIeayIonue OCHOBHBIE TUTTBI JaHHbBIX: TEK-
CTOBBII, YUCJIOBOM, CUETYUK, JIOTHYECKHMIA, TEHEXHBIN, 1aTa/BpeMsl.

OcHoBHbBIMU 0ObekTaMu CYB]I aBnsrorcst Tabnuibl, GopMbl (BXOI-
Hble O0BEKTHI), 3AMPOCHI, OTYETHI (BBIXOAHBIE 00beKTh). [Ipu ncnonb3o-
BaHUU MPOrPaMMHPOBAHUS BIPSIMYIO OMONHHUTEABHO MPUMEHSIOT Ta-
KHe 00BeKThl, KAK MAKPOCHl U MOAYNU (HANMMCaHHbie Ha si3bike VBA).

CYDB]Jl Access nmo3BoJisier paboTaTh B JIOKAJIBHOM M CETEBOM PEXH-
Max. B faHHOIi rjaBe MCMONb30BaH JOKAIBHBIN pexuM pabotel CYB]]
Access.

Jloruaeckaa Moneas BII. i mokanbHOro BapuaHTa BBISABJIEHBI, Ta-
KUM 00pa3oM, Bce noss. M3 n3a0XeHHOoro BUIHO, YTO YacToTa 0GHOB-
JIEHUs 3HAYUTEJIbHO HHUXE YacTOThl CYMUTHIBAHMS MHQOpMALIUH, T. €.
umeet Mecto cratudeckas BJ. [Ins Hee HEOOXOOUMO MPOBOAUTH HOP-
Manu3auuio. Pe3ynbTaTsl HOPMAaTHU3ALMM MOKAa3aHbl M03HEE B BHIE
CXeMBI TAHHBIX.

Peanusauusa ueHtpanu3sosaHHoi Bl

B BJI uMelorcst yeThipe OCHOBHBIX BUAA OOBEKTOB: TAGNULBLI U HOp-
MBI (Ul BBOJA JaHHBIX), 3aIPOCHl U OTYETHI (U1t BBIBOJA JaHHBIX) (PUC.
14.4). B nokanbHOM BapHaHTE BCE YETHIPE 0OBHEKTA PACIIONIONKEHBI B O/~
HOM (aiine.
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IlpoextnpoBanue »
Tabnuua ®opma
CrpykTypa Hcnons3oBanue
bI
CBs3u
3anonHeHue 3ampoc P

Puc. 14.4. Pabora c 6a30i1 gaHHBIX

3anpochl BKJIIOYAIOT B ceOs CTaHIAPTHHIE NMOTPEOHOCTH MOJIb30BaTE -
5. ITpn HeoOX0MMMOCTH OHU JIErKO KOPPEKTUPYIOTCS MU (HOPMUPYIOT-
Csl HOBBIE. 3arpochl Yalle BCEro SIBJSIIOTCS MPOMEXYTOYHBIMU 3JIeMEH-
TaMM MexXny cBeneHussMu B BJI u oTueTaMu M cneuuanbHO He paccMar-
pHUBAIOTCS.

OTyeTsl SIBJSIOTCS. BBIXOAHBIMU TOKYMEHTAMU KOMITbIOTEPA.

Tabauupl U GopMsI 3aIMILEHBI U POPMUPYIOTCA AIMUHUCTPATOPOM
6a3bl gaHHBbIX. [Ins monb3oBareneil OHM HENOCTYMHbl MW JOCTYITHBI B
peXUMe «TOJbKO ISl YUTeHUsI». B TO e BpeMs 3anpochl M OTYETHI MO~
HOCTbIO JOCTYTIHBI TIOJIb30BATEISIM.

IocTpoenue codcTBenHo BJI. OnuiueM BapHaHT TEXHOJOTUU TTOCTPO-
eHus Tabmuu B pamkax CYBJI Access.

[Tocne otkpwitust CYBJL Access u BbiOOpa B MPOMEXYTOYHOM OKHE
pagnoxHonku Hoeas 6aza dannbsix OTKpbIBaeTcsi okHO Paitn HOBOM 6a3bl
JaHHbIX. B HeM HeoGxonnmMo 3anath uMsi BJI u ee anpec. [Tocne HaxaTus
kHorku Cozdams oTkpbiBaeTcs ocHoBHOe OKHO CYB/I Access (puc. 14.5),
B KOTOPOM CJieyeT BoIOpaTh 3aKknaaky 7abauuypl.

ITocmpoenue cmpyxmypur. CTpyKTypy Tabaullbl npoiue Bcero cop-
MHPOBaTh C MOMOIIbIO KOHCTpYKTOpa. IIJIsT 3TOTO0 ClleAyeT HaxaTh KHOT-
Ky Co3danue mabauupl 6 pexcume KOHCmMpyKmopa, nNpu 3TOM Ha dKpaHe
NMOSIBUTCS OCHOBHOE OKHO jJIsl co3nanust tabnuusl (puc. 14.6). Ilepe-
qyeHb noseit Tabnun Bl «YyeOHbI npouecc» npuBeneH B [1punoxe-
HUH 1.

B BepxHeit yacTH OCHOBHOTO OKHa (Tabjull) yKa3bplBalOTCS HMMEHa
MoJIeil U COOTBETCTBYIONIWE TUIBI JaHHBIX. [locnenHue BHIOMPAIOTCST U3
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Co3aanne Tabnmubl € NOMOWBIO M3CTEPA

Cozaakue Tabnuue! NYTen BEOAS ABHHBIX

DOPHbI
OT4eT)
CTPEHHUbI
Makpoco!

Moaynin

Puc. 14.5. Ocnosuoe oxkuo CYB/l Access

noJyst co cnuckoM. B mone Onucanue oxna BO3MOXHO JaTh KpaTKoe CO-
JepXareJbHOe OnucaHue Tojeil TabauLIbL.

B HMXXHENH YacTH OCHOBHOI'O OKHAa MOFYT ObITh YCTAHOBJEHBbI CBOIi-
cTBa TAONMLBI (MapaMeTphl TUTIOB AaHHBIX, HAYaJIbHbIe 3HAYEHHS, YCIIO-
BHS Ha 3HAYEHMs), BBeJAeHBI MHAEKCHBIE IIOJISI, YKA3aHO yCaoBHe 0b6s3a-
TENbHOCTHU 3aNOHEHUS MO TabIULbL.

ITepBuuHbIE KIIOYEBBIE IMOJISI, KOTOPhIe XeJIaTeAbHO PaCIIONararb
NepBBIMU B CTPYKTYpe, TOMevaloTes (¢ ucronb3oBanueM Kiasuiuu Ctrl,
€CJIM MOJIeH HEeCKOJIBKO), a 3aTEM Ha IaHeJ M UHCTPYMEHTOB CileNyeT Ha-
XaTh 3HAYOK C U3oOpaxkeHueM Kiroua. CUMBOJBI KJIX04a TMOSIBJISTIOTCS B
COOTBETCTBYIOIIMX CTPOKAX OMMCAHMS IOJIei BepXHeil YaCTH OCHOBHOIO
OKHA.

ITocne 3aBepiueHust GOPMUPOBAHUS CTPYKTYPH TabIMLBI OCHOBHOE
OKHO 3aKpbIBAIOT (3HAYOK «X» B BEpXHEM TIpaBoM yriay). Kommbiotep B
JOIOJHUTEIbBHOM BCIUIBIBAIOLEM OKHE TMPOCUT BBECTH MMS TaONMLbL
(mpemnarast no ymondanuio uMst TABJIMIIAI, rae i — nopsaKoBbiil HO-
Mep) MJIK OTKa3aTbCsA OT COXPaHEeHMsI pe3yJIbTaTa.
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rpl
p2
p3
rpppo
pynna

Cozpanve Tabnuubl B PEXUME KOHCTPYKTOP=

Co3aanHue Tabnuusl C NOMOWBIO MacTepa
Co3znaHme Tabnuust NyTeM BEBOAA AaHHBIX
ATTecraums

BaHK BaKaHCun

Bua npvikaza Mpynnal
roi
ro2
ros

p0

W3yueHne
unn

unn 16
unn

DEpEEEBEEO S
o O O N O

Puc. 14.6. OcHoBHOEe OKHO ansi co3gaHusi Tabnuir

Tlocme BBeneHust uMeHH TabAUIbl (HanpuMmep, «['pynna») U Haxa-
THUSI KHOTIKH /Ja NONONHUTEbHOTO BCIUIBIBAIOIETO OKHA 3TO OKHO 3aK-
pbIBaeTcst ¥ UMS TAOIULBI [OSIBIIAETCS B CITUCKE TaOIuL, 3aknagku Tab-
auyb ocHosHoro okna CYB]I Access.

OrnicatHbIM CHOCOGOM (DOPMUPYETCI CTPYKTYPA BCEX TabINLL.

Yemanosaenue ceazeii. JIna co3naHust cXeMBl CBA3EH ClieqyeT HAXAaTh
KHONKy CxeMa danHbix HA TAHEJIM MHCTPYMEHTOB Access (B OCHOBHOM
OKHe Ha 3akyafake Tabauyb — puc. 14.5), npu 3TOM Ha 3KpaHe MOSABJIs-
eTCs1 OCHOBHOE OKHO, MOKa3aHHOe Ha puc. 14.7.

Bo BCIIBIBAIOLIEM IOMOJHUTENBHOM OKHE BBIOMPAIOT He0OX0nUMbIE
TabNMUMIBbl M TOOABJSIIOT B OCHOBHOE OKHO, MOCJIE€ Yero JOMOAHUTENbHOE
OKHO 3aKpbiBaloT.

Hanee ycTaHABIMBAIOT CBSI3U OT POAMTENBCKOrO KJIIOYA K BHEIIHEMY
knoyy (aanpumep, «I'pynna.Homep rpynmbi», «Ctynent.Homep rpyn-
nbl»). Il 3TOr0 BBIACHAIOT POAUTEABCKHIA KJIIOY, HAXHUMAIOT JIEBYIO
KHOMKY MBILIX M, HE OTMyCKas ee, MePeTacCKUBaKT Kypcop K BHEILIHEMY
Kinouy. TTosBiasercss HOBoe MOMONHUTENBHOE OKHO (puc. 14.8), B KOTO-
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~ |BaHK BaKaHi
Bra npuKasa
ro1
|roz

ros
rpld
|rpl
|rp2
rp3
rppp0
Mpynna

basnenwe Tabnvibi

Puc. 14.7. lononHUTENBHOE OKHO CXEMBI JAHHBIX

V3MeHeHve cBa3en

i IaGnnuéISanpoc: CenaszaHHas Tabnvuajsanpoc:
Inpe,aneT :IVIBVH&HH& :j
knpea =|xnpea
ysonad 000 [YYnnaH

—

A
i

o

>

v KackaaHoe 0GHOBAEHWE CBA3EHHBIX Nonek

[V kagkaaHoe yaaneHue ceasaHHbix 3anvces

v Ofecneyenye UENOCTHOCTH AdHHBIX ———————

v

Trvn OTHOLIEHNA:

| 0AWH-KO-MHOr MM

oK

OTMEHA

{ Oﬁbgnnﬂenﬁe... '

| "Hosoei. |

Puc. 14.8. HoBoe nONONHUTENBHOE OKHO CXEMbBI AAHHBIX

POM yKa3aHbl MoJist CBsI3K. YTOOB! 06eCeYuTh CChUTOUHYIO LEOCTHOCTD,
WENKAOT MBILIBIO Ha brnaxku Obecneyenue yerocmuocmu Oarnnvix, Kac-
Kadnoe o6Hoenenue, Kackadnoe ydanenue.
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IMocne 3aKpHITUSA JONONHUTEILHONO OKHA B OCHOBHOM OKHE CXEMbl
JAHHBIX MOSIBISIETCS COOTBETCTRYIOLIASI CBS3b.

AHaJIOTMYHO YCTAHABAMBAIOTCSI M ApYrue CBsI3u. B urore monyyaercs
cxema, MokaszaHHasi Ha puc. 14.9 U xapakTepusyouias pe3yiibTaTbl HOP-
MaJIM3aLHH.

3anmonnenne. M3Hauanpho (puc. 14.9) 1oaKHbBI GBITH 3aMIOJTHEHBI TAO-
auubl «Kadeapa», «[Ipenmer», «[Ipennpusitue». Bo Bropyio ouepensb 3a-
noHsitoT Tabnuib «JlaGopatopust», «CrieunanbHoOCTh», «IIpemonasaresnby,
«baHk BakaHcuit». [Tocse 3roro Moxer 6bITh 3anoiHeHa TabnuLa «I pyn-
na». anee cnemyer nepeittu K Tabnuuam «Ctyneut» u «M3yueHue». 3a-
TeM HACTymaeT ouepedb Tabnuu «YcnesaemocTb», «UIITI», «Onnara»,
«Obuwexurue», «IIpukas». HakoHer, nocneaHeil 3anosiHsiercst tabauua
«Bua npukaza» u «ATTectaluus».

3anonHeHHe BO3MOXHO MPOBOOUTD CIEeAyIOLIMMHM CNIocOBaMMu:

e HEMOCPEACTBEHHBIM IUAIOTOBLIM BBOAOM IAaHHBIX B TaOJMILLY;

e yepe3 00beKT «hopMar;

e U3 ApYrux 6a3 JaHHbBIX;

e 13 Jpyrux tadbnui gaHHoi B/l ¢ moMoLIbIO BRIYMCASHUIA U 3aMpOCOB.

TlepBrie aBa croco6a MpeanoYTUTEIbHBI MPU BBEACHUN HEOOJbLIOTO
o6beMa gaHHbiX. TaGauUbl MyUlie UCMOAB30BATh MPU 3AMOJHEHUM C MOC-
NEAYIOUUM MPOCMOTPOM JAAHHBIX.

Boiiee yno6Ho Auanorosoe BBeAeHUE NAHHBIX Yepe3 HOpMbl, nepe-
YeHb KOTOPbIX TIpUBeaeH B T3.

IToxaxem popmuposanue popmbl «I'pynna» Ha ocHOBe OJIHOUMEH-
HOM TaONMIIBL.

Heobxoanumo B ocHoBHOM okHe CYB/I mepeiitu Ha 3aknagky Popmsi
U HaxaTb KHOTIKY Cosdanue ghopmbi ¢ nomoujbro macmepa. B oTKpbIBUIEM-
cs1 nepBoM okHe Macmepa BpiOpaTh TabMHIY U €€ MOoNisl, KOTOpbIe Caeay-
eT moMecTUTh B popmy. B mocenyommnx oKHax BbIOpaTh BHELHUI BH],
ctunb ¢dopMel. B nocneanem okHe Macmepa 3agath ums dopmbl (1o
YMOJYAHUIO MITH 1T0CTEe KOPPeKTHPOoBKM). Haxartue kHonku [omoso 3a-
Beplluaer co3maHue GopMbl, UM KOTOPOH MOSIBASIETCS B CIIUCKE OCHOB-
noro okHa CYB]I (3aknanka @opmst).

Koppextuposka ¢GopMbl BO3MOXHA HaxaTHeM KHOMKU KoHcmpyk-
mop Anst BEIGPaHHO#N (GOPMBI U MepeABUXEHUEM C MTOMOILBIO MBILUU CO-
OTBETCTBYIOIIUX 3JIEMEHTOB yripaBiaeHust. OTMETUM, YTO CO3/laHUE [JIaB-
HOIl KHOIMOYHOI (POPMBI MaJIO OTAHUYAETCSI OT OMIMCAHHOW MPOUEAYPHIL.

Hapsnoy ¢ rnaBHbiMK (hOpMaMU UMEIOTCs MOAYMHEHHbIE POPMBL, HE
UMeIol[He CAMOCTOSITEIbHOTO 3HAYEHUS.

JdanuM KpaTKylo XapaKTepUCTHUKY OCHOBHBIX (HOpM.

B ocHoBHbIX opMax BbiACIUM NMpPOCThie (POPMBI, CBSI3AHHLIE C 3a-
MOJIHEHUEM TOJIbKO OMHOM Tabauibl, M COCTaBHble HOPMBIL, TTO3BOJISIO-
1[Me 3aMOJHATh Cpa3y ABe W Jiaxe TPU TaOIuLbL.
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K npocteim popmam oTHocsTes «JTabopatopusi», «Omnaras, « AT »,
«O6exuTne», «CTyneHT».

Oopmbr «UTITT» n «O6umexkuTne» TpebYIOT BBEJEHMs MapaMerpa.
®opma «CtyneHT» cienaHa ¢ 3akiaakamu. Ha nepsoit 3aknanke ITac-
nopm BbIAENEHbI HanOoOJiee YaCTO UCTIOJIb3yeMble M Hanbojiee BaXKHbIE
nojist. OctanbHble 3aknaaku (Podcmeennuku, Obpazoeariue, JTuunoe ghomo)
BKJIIOYAIOT MOJIS, UCTIONb3YeMble 3HAUUTEJIbHO PEXe.

K cocrasHbIM (popMam oTHocarcs «['pynna» (rossonsioas 3amnon-
HATH JaHHbIE O TPyNIe U creuuanbHocTu), «M3yuenune» (usyuyeHue M
ycneBaeMocthb), «Kadenpa» (kadenpa, npenogasaresib, jadoparopust),
«IIpenmeT» (npeamMer, U3yuyeHHUe, yerieBaeMocTs), «[Ipennpusitrue» (npen-
npusitue, UIIIT, 6ank BakaHcuit), «[Tpukasbl Ha cTyaeHTa» (NMpUKa3bl U
BUJ, IPUKA30B).

B psine dopM BBeaeHKe Koaa (FpYMNbl, CTyAEHTA W T.[.) YIPOLLAETCA
BBeJICHUEM TIOJIS1 MOACTAHOBKMU, B KOTOPOM KpOMe KOJa YKa3bIBaeTCsl
3HaYeHHe COOTBETCTBYIOLero moHaTust. [ToacTaHoBKa ocyluecTBasieTCS
nocjie HaXaTHsl «TPeyrojbHUKAa» B COOTBETCTBYIOLLEM [MOJie M 3AMUCH
dbopmbl.

IIpu BBeneHUM AaHHbIX U3 apyrux bl ualle Bcero NMpuxXoOAUTCA UX
npeo6pa3osbiBaTh. sl 3TOr0 UCIONBL3YIOT TAKYIO MOC/EA0BaTeIbHOCTD.

HeobxomuMeblie Tabnumbl U3 apyrux b/l uMnopTtHpyiOT B TEKYHLIYIO
tabnuuy. MUmnopt ornocutcs U K Excel- u Word-tabnuuam. 3arem u3s
UMNOPTUPOBAHHBIX TAOJIML, COCTABSAIOT HEOOXOAMMBIE 3aIIPOCHI-BBIOOPKH
C XapaKTepUCTUKAMU ToJieil TabJMLbi, B KOTOPYIO HEOOXOAUMO BBECTH
nanubie. Janee 3anpoc-BeiGOPKY MepeBOAsAT B 3aMpoc-00HOBICHUE WU
3anpoc-a006aBlieHre, pexe B 3alpoc-o0beANHEHUE.

Hanpumep, tabmnua «CryneHt»> Bl «YueOHblil npouecc» 3aMonHsi-
eTcs ¢ TIOMOLLBIO 3aripoca, cocTaBieHHOTO U3 Tabnuibl «CTyaeHT 1» npy-
roii B/1.

Takoii e npueM NMPUMEHSETCS MPU UCTONB30BAHUM COOCTBEHHBIX
tabnuu bJI «Y4yebnbrit npouecc». ITpuMepoM HCNONb30BaHUS COOCTBEH -
HBIX JAHHBIX ABISIOTCS 3aPOChl, MO3BOJISIIOUIUE TIPOBECTH BHIYUCICHUS
nojieit B Tabauue «pynna» U 3amofHUTh Tadbnuuy «Mayuenmner.

C TeXHMYECKOH TOYKHU 3peHUs] BO3MOXHO BblIEJINTh HAYaJIbHOE U
pabouee 3aMojHEHUE.

Hauaavnoe 3anoanenue ocyuiectpisgercd B npouecce cosnanust b/,
OTNIMYaeTCs GONbIIONH TPYAOEMKOCTbIO U TpebyeT aBTOMAaTU3ALMU MpPOo-
Uenyphl. ABTOMATU3aUUs OCYUIECTBISIETCS CUCTEMON MPOMEXYTOYHbBIX
3aMpPOCOB ¥ TAGNHII U MOXET OCYLUECTBISITLCSI B AMAJIOTOBOM WJIN aBTO-
MatuyeckoM pexume. [leppbiii peXXUM UCIIONB3YETCS B MPOLIECCE OTNa-
ku BII. Bo BropoM ciiydae yripaBjieHME CUCTEMOM OCYLUECTBISIETCS] MaK-
pocaMM MM NIporpaMMamMH Ha s3bike Visual Basic for Applications (VBA)
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Npyu BO3HUKHOBEHWH WM U3MEHEHUH JAHHBIX B OMpPEeIEeHHBIX Tabnu-
uax. HayanpHoe 3anofiHEHWE MOXET OCYILIECTBISATLCS B IBE CTAAUU: Ya-
cThuHoe (g npoBepku paGorocrocooHoctn B/I) u nomHoe 3amnonHe-
HHUE.

Pabouee zanoanenue xapaxrepusyercsl 3HaYUTEIbHO MEHbLICH pa3-
MEPHOCTBIO MPOLERYPH 06Ho61eHUs (Dobasaenus, yoanrenus, U3MeHeHus)
HaHHbIX. B ¢Bsi3u ¢ 3TUM 31€Ch 6oJiee IWHUPOKO MPUMEHUM Py4YHOit dua-
10206611 PEXUM 3ATMONIHEHUSI Yepe3 POPMBI UJIU NPH HENMOCPeCTBEHHOM
UCNONB30BaHUU Tabnuil. B TO Xxe Bpemst Tabnulibl 601110 pa3zMepHOC~
TH, Yallle BCEro «MpUBsA3aHHbIE» K NMEpUOJaM BpeMeHU (Harpumep, ce-
MeCTp), TaGIHULIbI C BHIYMCIISIEMBIMU TIOJISIMU ClieAyeT MO-MpeXHeMy 3a-
MOJIHATH B ABTOMaTH3MPOBAaHHOM pexuMe. Crofia Xe MPUMBIKAIOT U Npo-
LeAypbl apXUBALIMK U ABTOMATHYECKOTO U3MEHEHUS AaHHbIX (Ha3BaHUS
rpynim, Kypca).

OcBeTUM BOMPOCHI 3aMOJIHEHUSI AeTajlbHEE.

Hauaavnoe 3anoanenue. Pap tabmuu («Ipymnnas, «Jlabopatopus»,
«Kadenpa», «[IpenonaBarenb», «CrneudaIbHOCTb») UMEIOT HEOObIIYIO
pa3mepHocTh. OHM 3aMOIHSIOTCS BPYYHYIO B pexXuMe auanora. JJaHHble
BBOJIATCSI WJIM HETTOCPEICTBEHHO B TaOJULBL, Wi Yepe3 GOpMBL.

BMecte ¢ TeM B Tabnuie «I'pynrna» UMEIOTCS BBIYMCISIEMbBIE MOJIS,
ISl BBEEHUS JTAHHBIX B KOTOPbIE CJIEAyeT UCIONb30BaTh CUCTEMY 3afl-
POCOB ¥ TaGNULL KaK MPH HAYAJIbHOM, TaK U MPU paboyeM 3anoIHEHUHU.

Bonee Boicokopa3zMepHbIMU ABIISIIOTCS TaOMULBL «[Ipeamers u «U3zy-
yeHue». B cuny OTCYTCTBUSI «3JIEKTPOHHOTO» MCTOYHUKA JAHHBIX MH-
(opMaLsi BBOAUTCS B HUX BPYYHYIO U3 JOKYMEHTOB «YUYeGHbII TiaH» U
«Yue6Hblit rpauk» cooTBeTCTBEHHO. B Tabnuuy «M3yyeHune» BBOAATCS
TaKkxe gaHHbie U3 Tabnuu «IIpenomaBatens» u «I'pynmna».

Pabouee 3anoanenue. 3nech ClelyeT pasaeiuTh He3HAUUTENbHBIE KOP~
PEKTUPOBKM (OT OAHOI MO HECKOJIbKUX 3aNuceil) JaHHbIX U BBelIeHUE
KpYyrnHbIX 00beMOB gaHHBIX. LlenecooGpa3Ho roBOPUTH /ML O BTOPOM
BHE 3aNONHEHUSI, TOCKOJbKY NePBblii («pY4YHOI») BUJ HE NMPEACTABJISIET
CJIOXHOCTH.

Peub muper o tabnauuax «CrymeHr», «IIpeamer», «[Ipennpusrue».
CopnepxaHue «npousBoaHbix» Tabnuu («UIII», «pynna», «Ycnesae-
MocTb», «O6LIeXHUTHE», «OmiaTta») clieiyer MeHATh 4epe3 MaKpochl B
ABTOMATHYECKOM PEXUMe.

3HauyuTeNbHBle H3MEHEHUS CIeyeT OXKUAATh B Tabnuiax «CTyaeHT»,
«Hpeamer», «U3yuenune», «Ycnesaemocts». Ecnu mug tabnuubt «Cry-
JEHT» MpoLleypa MOTIONTHEHUS JIErKO aBTOMATU3HPYETCST, TO [UTST TAOMHLL
«ITpeamer» u «M3yuyeHHe» aKTyaJIbHbIM BOIPOCOM SIBIISIETCS aBTOMATH-
3auMs npouenypsl padboyero 3anonHeHus (dhakTUYECKH — aBTOMAaTH3a-
LUs1 coCcTaBeHUs1 y4ieOHOro miaHa u yyebHoro rpaduka).
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PydyHbiM ocTaerca U 3anonHeHue Tabnuupl «IIpeanpusatues, a TalokKe
BBEJCHUE OLECHOK MO 3a4eTaM U 3k3ameHaM. C oxBaroM 6a30il JaHHbIX
Bcex Kaenp OueHKHU MOFYT BHOcUThCsl B Tabnuuy BT «YuyeGublii npo-
HecC» HEMOCPEeACTBEHHO NMPENoAaBaTeNsIMH WK CeKpeTapsaMHu Kadeap B
JHMAJIOrOBOM pexXuMe.

Hurepdeiic nmons3oBarens. IMonb3oBarenssMu ABASIOTCH HE TONBKO
JIEKaHAT, HO M TIOTOBOPHOWA OTaeN, y4eOHBIi oTaes, oTaen Kaupos. B To
XKe BpeMs anMUuHucTpatop 6asel gaHHbIX (ABJl) Haxoautcs B gekaHare.
CnenoBateibHO, HHTepdeiic TomKeH ObITh YA0GEH WIS OAHOrO MOosb30-
Bartenst — ABJI.

Hntepdeiic — cpenctBo B3auMoaeiCTBHS MONb30BATENS U KOMIbIO~
Tepa U BKIIOYaeT B oOueM Buae Ha0oOp MeHi0 (KHOMOYHBIX Gopm) n
3/1IeMEHTORB YIIPaBIECHUSI.

B 6a3e naHHBIX «Y4eGHBIH Mpouecc» UCTIONb3yeTcst KHonoyHast hop-
Ma, Gosiee TpPagMUMOHHASI OJIs MPOTPAaMMHBLIX MPOAYKTOB (GUPMBbI
Microsoft. B rnaBHoii kHOMOYHOI dopMe BHIIEHSIOTCA TPU MO3ULIUH
(kHOIMKN): 3anoanenue;, Hcnoaviosanue, Bbixod u3 npusoxcenus. Jomon-
HUTEJIbHO BBOJIMTCSI KHOTKA M3meneruna KHoMouHoi ¢opmbl. TMosuuus
3anoaxenue 3a1MIIEHA OT HECAHKLIMOHUPOBAHHOTO JOMYyCcKa, YTOOB! He
BHOCUTDH aHAPXHWIO B TIPOLIECC BBENEHMS TaHHBIX.

IMpu HaxaTtun KHOTIKU 3anoaxeHue MOSIBASIIOTCS KHONKHU Jexanam,
Kagpedpu, lozosoproii omdea,. Omden kadpoea, Yuebnuiii omden. Bce kHom-
KH, KPOME TEepBOii, «MPUBA3AHBI» HEMOCPEACTBEHHO K dopmam Gasbt
JNAaHHBIX «YueOHbIN mnpouecc». MMeercsa KHoIKa BO3BpaTa B TJIABHYIO
KHOMOuHYI0 ¢opmy. KHonka Jexanam cCHOBa «pacKpbIBaeTCsI» B KHOMKU
Cmydenm, Ilpuxaszer na cmydenma, HIII, Tpynna, Kaxaast U3 KOTOPBIX
cBsi3aHa HemocpencTseHHo ¢ popmamMu BJl «YueOHbiit npouecc». Mme-
€TCSl M BO3BPAT B KHOIMKY Janoierue.

Hns kHonku Hcnoav3oeanue, B HacTosilliee BPEMS HACHUTHIBAETCS
okojio 30 oryeroB-n0KyMeHTOB B/l «YuyeGHbIi npoliecc».

IIpy otkpbiTHM KHONKH (DopMbl) Mcnoabsoearue NOSIBASIIOTCS KHOMKU
Hexanam, Kaghedpui, Jlocosoproti omden, Yuebnviii omden, Omden xadpos.
B dopme Jexanam umerorcst popmut Bedomocmu, [pynna, Ilpouszsodcmeen -
nas npaxcmuxa, Kypamope: u cmapocmet, Ceccusn, Ipukasst Ha cmyoermos.
B dopme Ipynna conepxarcst dopMbt Xapaxmepucmuxa epynnsi, Cnucox
2pynnbt u Cnucok epynnst co cmapocmamu. B dopme Ilpouseodcmeennasn
npaKmuKxa OTPaxXeH OTYET O MPOXOXIeHUHU TipakTUkU. B dpopme Kypamo-
pbl U 2pynnbl — OTYETHI CO CIMMCKOM KYpPaTopoB U CIUCKOM cTapocT. B
dopme Ceccus oTpaxKeHbl OTYETHl O 3aJOKHHUKAX, CMUCKU CTYAEHTOB,
CAABLIMX CECCHIO C OJHOM ¥ JBYMA YeTBepKaMH, CPEIHHUI GaJUl rpyIibl
W CTYAEHTA, pe3ynbraTthl ceccun. B dopme Ilpukaze: Ha cmydenma ume-
IOTCSI OTYETHI MPUKA30B O IepeBojie Ha CIEAYIOIUHA Kypc, 00 oTYMCIIe-
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HUU U d)opma NMpUKAa30B O CTUNNCHOANH. B nocJieAHEeH UMEIOTCSI NpUKa3bl
0 CTHMEHIUM OTIMYHUKAM M CTYAECHTaM, CJIaBUIMMM CECCHIO C OAHOH M
ABYyMA uYeTBepKaMH. B kaxmoii ¢opMe KHOMOYHOH (POPMBI UMEIOTCS
(dhopMbl BO3Bpara B MpeAblAyLLyo Gpopmy.

Anzopumm npeobpaszosanus (npusoxcenus). B 1aHHOM cyuyae OH CO-
CTABJIAETCA C UCNMOJIB3OBAHUEM CUCTEMBI 3alTpoOCOB, OTYETOB, TIPpOrpaMm
¢ NpUMEHEHKeM MaKpOCOB U1 A3blKa nporpamMMuporanus VBA. 3anpockt
Y MpOTPaMMBbl HTPAIOT POJib MOCPEIHUKOB MEXIY UCXOAHBIMU Tabnuua-
MM M KOHEYHBIMH OTYETaMHU.

IlpuBeneM npuMepsl HUCMOJNB30BAHMS 3alPOCOB U TPOrpamMM JUist
(hOpMHPOBAHUSI OTYETOB.

Ilpumep 14.1. Otuet «['pynna» popMupyercst Ha OCHOBe 3anpoca [pyn-
na. 3anpoc B paMKax Access CTPOUTCSI JOCTATOUHO MPOCTO ¢ UCNONbL30-
BaHMEM BHU3yanbHOro s3nika QBE.

HeobxonumMo nepeiltu Ha 3aKinagky J3anpocsi ocHoBHOTO okHa CYB]I
Access (puc. 14.10) u naxarb kHonky Co3zdaHue 3anpoca 8 pexcume KoH-
cmpykmopa. Bo BCIUIBIBAIOLIEM OKHE ClieflyeT YKa3aTh UMeHa HeoOXOmM-
MbIX TabJIMII U 3aMPOCOB, Ha OCHOBE KOTOPBIX CTPOUTCSE GPOPMUPYEMBbI
3anpoc (B JaHHOM cliyyae — Ha OCHOBe TaOyuupbl «I'pynna») u 3aKphiTh
310 OKHO. OTKpbIBaeTCI OCHOBHOE OKHO CO3[aHHUs 3ampoca (C UCMOJIb-
30BaHUEM s3biKa NporpammupoBanusi QBE), B BepxHell 4acTU KOTOpOro
HMEIOT MECTO JaHHbIe O BHIOPAHHBIX TAGAMLIAX U 3anpocax.

B HIDKHIOIO 4acTh OCHOBHOTO OKHA MOCJIEA0BATEIbHO BBOAST UMEHA
noJieit, UCTOMIb3yeMbIX B 3ampoce. JIJis 3TOro B BepxXHEH YacTH OKHA Bbi-
NENSIIOT COOTBETCTBYIOLUEE TT0JI€, HA KOTOPOE LIEIKAIOT ABAXKIbl. B HHX-
Helil 4acTU OKHa MOTYT ObITh BBEICHBI yCIOBUSI 0TOOpPA JAHHBIX, Mapa-
METpHI 3ampoca, YCIOBHS arperaiuu JaHHbIX.

Tlocne 3aBepiueHMsI BcEX MAHUMYNSILKII OCHOBHOE OKHO ((hopMHpO-
BAHUSI 3a11poca) 3aKPhIBAIOT (3HAYOK «X» B MPABOM BepXHEM YTy OKHA).
KoMMbIOTep NMPOCUT COXPAHUTD 3aMPOC 3alaHUEM €ro UMEHH (110 yMOJI-
yaHuto 3AITPOCI, rme i — nopsigkoBbiit HOMep) MO0 OTKA3aThCsl OT
MONMY4EeHHBIX pe3yibTaToB. [Tocne BOZMOXHOI KOPPEKTUPOBKU UMEHU U
HaXaTHUs1 KHOTKHU J[a GopMHUpOBaHHE 3aIIPOCA 3aKAHYMBAETCS M €r0 UMs
nosipsieTcst B ocHoBHoM okHe CYB]I (3aknanka 3anpoce:).

BrinonHenue oT4eTOB yAOOHO OCYLIECTBAATH ¢ [IOMOILUBIO MacTepa.
Tlepeiinem Ha 3ananky Omuems: (puc. 14.11) u BoiGepeM anemeHT Co-
30anue omuema ¢ nomouwsro Macmepa. lanee pabota BeJeTcs NMOYTH aHAa-
JIOTUYHO CO3AaHHI0 POpMBI B MOJIyaBTOMAaTHYECKOM pexXuMe. B rnepsom
okHe Macmepa BHIGHPAIOT TaGMULIBI (3aITPOCH) U MO (B JAHHOM TIpHU-
Mepe — Tabnuuy «I'pymnma co BceMU MONSIMH»), UCTIOIb3YEMbIE B OTYETE.
Bo BTOpOM U TperbeM okHax Macmepa BbiOMPAIOT MMOJSt COPTUPOBKU U
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F Microsoft Access

M Tabnaue!

el Ana seAoHocTH
OT4eTHl | { AoKTOpa Hayk KaHanaaTe! Hayxk
3 Croswaes |l Aouexel Kadeapo: nnpearet
| XypHan aTrect He 8 ceccmo
JKyPHan ycnesaemMocTH 8 Obuwl
o e obu2

Puc. 14.10. OcHoOBHOE OKHO 3anpoca

TPYNIAUPOBKHU (BO3SMOXHO C MoaBeAeHUeM UTOrOB). B nocneayouux ok-
Hax Macmepa — makeT oT4yera ¥ cTuiib oopmiieHusi. B mociennem okHe
3analT umga otdyeta (no ymonyanuio — OTYETIi) U HaxarueM KHOMKH
Tomoso 3aBepuraoT nmocrpoeHue otyeta. CHOPMUPOBAHHBIN OTYET MO-
SBJISIETCS] HA DKpaHe, a ero uMsi GUKCUpyeTcss B oCHOBHOM okHe CYBJ1
Ha 3akyiagke Omuembl.

Ecnu nosyyeHHBINA BapUaHT oTYETa TPeOYeT KOPPEKTUPOBKH, €10 3aK-
pPHIBAIOT U Ha 3aKnaake Omuems ocHOBHOro okHa CYBJl HaxuMaloT
xkHonky Koucmpyxmop. Janee mnepeiBuralor HeoOXOIUMble 3JEMEHTH
yIpaBJeHUS. B OTYETE.

Cremyer OTMETHTD, YTO BO3MOXHOCTH s13bKa rnporpamMMupoBadns QBE
orpaHu4eHsbl. i MOSyYeHUsT CAOXKHBIX 3aMPOCOB ¥ OTYETOB MPUXOTUT-
Cs MCMONbL30BaTh A3bIK NMporpaMMuposanns VBA.
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06 i Co3aaHME OTUETA B peXIME KOHCTPYKTOpa &
Bl

8 axanemcnpaexa

i' B Aconcrent

B8  bones Tpex HeaTT AncunnanH

I'| B 8ea_npenoaasareny

B Boermnoobasamsie

|8 rpymna_crya

| B poxropa Hayk

3anpoce!

Dopre)

Visy-erme npeaneTos F‘

KaHAMASTBI H3YK ‘?
Kabeapan rpeme'rblf::
Kadeapa_rpenonssa
Kon-go arrecr_ﬂ.ncu.n,ii
MecTo NPoXoXAeHHA IE

D00 n o e

Puc. 14.11. Okno otuera

IIpumep 14.2. MNMokaxeM npouenypy nporpammuposanus. OTMeTHM,
uro B VBA nporpaMmHble MOAYJIHU MOrYyT ObITh aBTOHOMHBIMU (MX MOX-
HO MCMNOJb30BaTh C JIIOOBIM OOBEKTOM) MJIH <«MPUBSI3AHHBIMU» K (Popme
win otyety (Moaysib GOPMbI, MOAYNIb OTYETA).

PaccMoTpuM nporpamMmy BTOPOTO THUMA.

ITepeiinem B ocHoBHOM okHe CYBJI k 3aknaake QDopmbi, BbiOEpEM
dopMy u HaxxMeM KHOTIKY Korcmpyxmop.

C nomolblo NMpaBoil KJIABUIIM MBILLN BbIOEPEM B KOHTEKCTHOM MEHIO
st GOpMBbI B LIEIOM MM OTAENbHOro moss anemeHT Ceoiicmea. B ot-
KpbIBIIEMCS BCIUIBIBAIOLLEM OKHE MepeitneM Ha 3aknanky Colbimus U B
CTpOKe BBIODAaHHOIO COOBITHSI HAXMEM 3HAYOK TPOETOuMs. B nosBus-
wemcst okHe Ilocmpoumens BbiGepem sneMeHT IIpoepammsr U1 HAXMeEM
KHomnky OK.

ITporpamma MoxeT UMETb BUI

Option Compare Database
Private Sub KHonka12_GotFocus()
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Knonka8.Enabled = False
End Sub

IIpu 3TOM ABE MepBbie U MOCHEAHSISI CTPOKU MPOrpaMMbl «HaOpaHbl»
KoMmmnbioTepoM. MM moayna dopMupyeTcsi aBTOMATHUECKH W 3aNIOMU-
HAaeTCsl MPU 3aKPbITHU GOPMBI.

AHaoruuyHo (HOPMUPYIOTCS MOAYIIM JUISI OTUETOR.

ABTOHOMHbIE MOAYJIU cTpOsITCH B 0CHOBHOM okHe CYBJI Ha Bknazuke
Modyau.

JanTta OCyLECTBAAETCS NAPONSIMU U PEKUMOM «TONbKO RAS YTC-
HUsl» 1St Gasbl JAHHBIX B LIEJIOM H/UAM IS OTAEJbHBIX Tabnuu. B
Access goctyn Moxet GopMHUPOBATHLCSI C MOMOLIBIO 00beKTa Cmparnu-
Ubl, YCTAHABJIMBAIOLIETO, KAKOW YPOBEHb AOCTYIa UMEIOT ONpee/IeH-
Hble nojs Tadbnuubl (nyrem dopMuposanust Tabnuusl gocryna). Coou
06opynoBaHusi KoMHIeHcupytorcst padoroit CYB/ (kpatkoBpeMeHHbIe
cbon) U aBroMaTUYECKHM GOPMUPOBAHHEM Heped OTpeceHHbLIT Npo-
MEXYTOK BpeMEHM pe3epBHOU Komuu (JonrospemeHmbie coou). Pyu-
HOE€ BbIMOJIHCHUE PE3EPBHOI KOIUU cleayer MPOBOAUTH U [PU BCEX
Mnpoleaypax oOHOBACHUS, B KOTOPbIX BO3ZMOXHO UCKaXEHHUC MU MO-
Tepst AaHHBIX.

14.4. PACNPEQENEHHBLIE BA3bl JJAHHbIX

MpoexTnpoBaHue pacnpepeneHHon bl

Onucannaga ueHtpannsobaHHast bl «Y4eOublii npotecc» Oblta pea-
nusosana Ha CYBJ] Access, anpobuposana U Mokasaia xopoluyio pado-
TOCNOCOOHOCTH. B TO e BpeMsi B poliecce anpoGaliuy BbisSIBUJIUCH 10-
MOJIHUTE/IbHbIE TPEOOBAHMS KOHEUHOTO [10J1b30BATENIsI, KOTOpPbie B UTOTE
NpPUBEIU K MOCTPOSHUIO CETEBOro BapuaHTta (pacnpenencuoii) bJL.

Hns pacnipenesieHHo#t B/l B 3HAaYMTEbHON MEPE UMEIOT MECTO DTAIbI
NOCTPOEHUS, XapaKTePHbIe UTS JIOKAJIbHOIO HEeHTPaTn30BaHHOIO Bapu-
anta. [MockonbKy OHU ObUIM NMOAPOGHO PACCMOTPEHBI, OrPAHHUYUMCS
U3JIOXKEHNEM OTJIMYUI CETEBOrO BapuaHTa OT JOKAILHOIO.

Anann3 TpeboBanuii, Anpobdaumns uentpanusonaHHoit b/l nokasana,
4TO TS Hee XapakTepHbI LIEHTPATH30BAHHOE 3aloJHEHHe U — 4YTO Dosee
Hey06HO — LIEHTPATM30BaHHOE MCMOIb30BAHME: B KAXKABIH MPOMEXY-
TOK BPEMEHU MOXET paboTaTh TOJBKO OJMUH MONB30BaTENb. DTO MPUBO-
IUT K HEOOXOAMMOCTH pasjie/IeHUs Mo BpeMeHU paboThl pasfinuHbIX [0/~
pasfiefieHuil MHCTUTYTA.

Cnenyer OTMETHTDb 3HAYMTENIbHBIE U3MEHECHUSI «PYUHON» CTPYKTYPbI
B (puc. 14.12). TTosaBnsiioTcs HOBble CTPYKTYPHbIC 3JIEMEHTbHL: BTOPONA
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l PeK’ropaTl

TIpoexTsi TIpuka3ssl
TIPUKa30B
Bubnuoteka YuebHble| yyeGubiit oTaen
Crucku TUIaHbI S—
CTYAEHTOB y4yeOHEIe J — l
(= J rpaduku
'y \
Jexanar [1TTuO | |dexanat UIDuKT
=
Ortaen xanpos o — HoroBopHo# otaen
‘L_i_” BOEHHOCTYXALUX,
= CITUCKU .
NpernogaBaTeei
ITpuxassl,
O160pOYHEIE KOMUCCHUHU BETIOMOCTH,
I CIMCKH .
A, TperniogaBaTeneit
Kadenpst
Crircku ‘Eli
MK (-
TEPBOKYPCHHUKOB

Puc. 14.12. UsmeHneHus ctpykrypst BJ1

nekaHart, Kadenpbl. CTpykTypa cBs3eil TaGNMI He MpereprieBaer cylie-
CTBEHHBIX U3MEHEHUI, OTHAKO CUJIbHO MEHSEeTCS paclipefeficHue JaH-
HBIX MEXIy MojpasiefeHUsIMU B cooTBeTcTBUU ¢ puc. 14.13. TTogasna-
I0TCS1 U HOBBI€ ITOJISL B TaONUIIAX.

o CPaBHEHMUIO C JIOKAJIbHBIM BAPHAHTOM IMOsSIBHIACh HEeOOXOAUMOCTh
B JOIMOJIHEHUSX.

Tadauusi:

BbinyckHUK.

Cnucok HayuHbIX TPYAOB MpenogaBaTeiei.

M HanBMayanbHbIiA TUIaH MpenoaaBaresis B JaHHOM y4yeGHOM rofy (roc-
6romXeT).

NHauBuoyanbHbil MIaH NpenoaaBareass B JaHHOM y4eGHOM romy
(BHEOIOMXETHAs dopma).

IlepeueHbp HOPMATHBHOI NOKYMEHTALIMH.

ObopynoBaHue.
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J100aBUTh MOJNA B TAOAHIDBI:

Kadenpnt

Boimycknuk. IMpenoxasarens,

Kpome noneit tabnauubl «CTygeHT> U M3yueHue,
«Ornaara» [o6aBuTh Tonst rpyna,

JlaTa OKOHYAHUS MHCTUTYTA CTYIEHT,

TIpuka3 006 OTYMCAEHMH B CBSI3U C WIIIT,
OKOHYaHUEM NpeANpHATUA

N nursioma

CnenuanbHOCTb

KBaﬂM(bM Kauus. YyeOnblit oTaen

Ilpenonasarens Ipenonasarent,

KonuuecTBo KaHAMIATOB HayK. HASPISRIAC,

K0/11MYecTBO TOKTOPOB HAyK. 25;)?;;:’

s
Konu4ecrBo JOLEHTOB. naboparopus

KonuuectBo cT. npenoaasareneii.
KonnyecTBO acCUCTEHTOB.
Konuuectso (0biiiee) npenonasareneii. | /loroBopHoii ornen
Tox poxaeHus. Omuara
Bospacr.

Crax paboThsl B BbIClIE LIKOJE.

Crax paboTbl B MHCTUTYTE. Mexanar

Tox mocTyrieHus B UHCTUTYT. [pynna,

HayuHo-rnienarornyeckuit crax LR,

T'0ll OKOHYAHUSI KHCTUTYTA ﬁa‘z’sﬁg:l’mem

CrienManbHOCTh MO0 06pPa30BaHMIO. I/Ipl’II'l, :

Jlata mociieiHero n3bpaHusi. ———

Jlata nocieaHero NoBbILUEHUsI KBAJIU- VCIeBACMOCTB,
$uxaunu. GaHK BaKaHCHI,

TIpUKAa3bl HA CTYJEHTOB,

B TaGnuue «YcrepaeMocTb» y4ecTb B
B/ PUKA30B

KayecTBe OTYETHOCTU aTTECTALIMIO, FMOCIK-
3aMeH, 3alIMTY JAUIIOMHOTO Mpoekta (¢

OLIEHKAMMU). Oraen Xaapos
OtueTnt TIpenomasatenu
U———
IMpunoxeHue K AUMIOMY. ! BOEHHOOOSI3aHHBIE,
AkageMHUyecKast cripaBka. 1 0B1LIeXHTHE
B CYBJ Access okazanach HemocTa- Puc. 14.13. Pacnpenenerue
TOYHA CTEleHb 3aLUTBI OT CO0eB B paboTte aaHHbIX Tabauu BJ1 mexay
B/ oT pasnuyHOro pojaa olmdoK, BbI3BaH- NOAPA3ALACHUAMU

HBIX KaK npobiemMaMu ¢ KOMIbIOTEPOM, TaK
1 oIMOKAMHU 1OJIb30BaTENS.

331



B Access oTCYTCTBYIOT CUCTEMBI aBTOMATU4YECKOT0 BOCCTAHOBJICHMUS
B/l, uTo mMpuUBOAUT K HEOOXOAMMOCTH €XENHEBHOIO CO3[aHusl pe3epB-
noit xonuu bl

Takum 06pa3oM, BOZHUKIA HEOOXOIMMOCTb B CO3AAHUM pacnpene/ieH-
HOW MH(MOPMALIMOHHON CUCTEMBI TS YUeOHOro IMpolecca, Mo3BosIouei
6osiee 3 EKTUBHO B3aMMOAEHCTBOBATD PA3MMUHBIM MONPA3AECHUSIM.

Texunyeckoe 3ananue

Co3naBaeMas pactupeneneHHas 6asza nanHeix (PBJ) momxHa ynos-
JIETBOPATDH CJAeAYIOUIUM TPeOOBAHUSIM.

e Unrepdeiic PBJl nomkeH OGbITh paccyuTaH Ha TOJb30OBATENS Ha-
4aJIbHOTO YPOBHS.

e PB/I nomxHa 6BITh MOCTPOEHA HA OCHOBE XOPOLO ce0sT 3apeKOMeH-
JloBaBuIel, WiMpoko pacrpoctpaHeHHoii PCYBI.

e Pabora ¢ PB]I He gomkHa TpebOBaTh OT MOJIB30BATENS KAKUX-THOO
NO3HAHUW B 001aCTH SI3bIKOB BBICOKOFO YPOBHSL.

e B cBs131 ¢ NOCTOSIHHBIM pocTOM 06BbeMa UHDOPMALIMU, 00pabaThI-
BaeMoii B PBJI, HeoOXoaMMO TpeyCMOTPETh BO3MOXHOCTb €€ MacllTa-
OMpPYeMOCTH (BO3MOXHOCTD MOAKJIIOYEHHS TOMONHUTENbHBIX (haitioB PBJL
MpPY NIPEBBILLUEHUN AOMYCTUMOrO KOJIMYECTRA 3aMuceil, XpaHUMbIX B OC-
HoBHoit PB]I).

e Pacnipenenennas CYB/ (PCYB/I) nomkHa uMeTh BCTPOSHHbIE Cpeji-
CTBa 3alIuThI OoT cboeB B pabore PBJIL

e PCYB/] nonxHa noaaepxuparb paboTy ¢ XpaHUMBIMU MPOLIETYPaAMH.

e PCYDB/I He nomxHa MMeTh CYyLIECTBEHHbBIX OrpaHUYeHHil Ha o6pa-
GaTbiBaeMbiil €10 00beM HHGpOPMALMU U TOMKHA ObITh JOCTATOYHO GbI-
CTpOJEHCTBYIOLLEH, YTOOb 00ecreuuTh KOM(POPTHYIO paboTy MOJb30-
BaTens.

e PCYB]I nomkHa ObiTh HeTpeGoBatenbHa K nnardopme, Ha KOTO-
pPYIO YCTAHABIMBAETCSl U JOJIXKHA ObITh MPOCTA B YCTAHOBKE M KOHUTY-
PUPOBaHUH.

Konuyenmyaasnas modeav meusiercst Mano. IlpemioxeHo pacuiupuThb
tabnuuy «[lpenogaBarenb» TAKUMM NMOJISIMM, KaK [od poscdenus, lama
nocmynaenus Ha pabomy, Cmaxc nHay4Ho-nedazoeuyeckoll dessmeabHocmu,
Hepeuens yumaemnix ducyunaun, basosoe obpasosanue, lama yeonvuenus,
BBeCTU B B]] «YuebHbIit mpoiiecc» ABE HOBBIX TaGNMLUBL: «Tpyabl COTpYI-
HUKOB (Iperogapareseii)», HAMOMUHAIOLIYIO 10 CBOEMY BHAY CITMCOK
TPYZLOB HAy4YHOTO pabOTHHKA, «BhIroIHEeHNE HArpy3KH Mpernoaasareiem».
OTH TabnUilbl HECYLIECTBEHHO YCAOXHSIOT cTpykTypy Bl «Y4eOHbIi
MPOLIECCH.

Buioop CYEB/. B cuny Ha3BaHHbBIX paHee 00CTOATENBCTB MO-TPEXHE-
MY KCIOJb3YeTCs PeISIIMOHHAS MOAEIb NIaHHbIX. YBEPEHHO YIOBJIETBO-
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pUTH NepeyncneHHbIM TpeboBanusaM T3 B pamkax CYBJI Access masno-
nepcrekTuBHO. B cuny ¢aiin-cepsepHoro pexuma Access KOJTUYECTBO
KJIIMEHTOB OTPAaHUYEHO YeThIpbMsl, Torna Kak 13 onpegensieT yxe fisiTh
nonb3oBareneit. UX yucno B gajibHeiieM MOXET YBEeAUUUTHCS.
Cnenyer obparutbest K CYBJI, usnauanbHo cosgaHHoM anst paboTel
B ceTeBOM pexume. M3 Hux orbepem HauGonee wMpokKo pacrnpocrpa-
HeHHbie B Poccuu InterBase, SQL Server, Sybase.
CpaBHuTteNibHble XapakTepucTukn Ha3zBaHHbIX CYBJI no npuHarsim

B COOTBETCTBUU € T3 KpuTepusiM nNpuBeseHsl B Ta0II.

BuiGop CYBA

14.1.
Tabauua 14.1

XapakrepucTuku

InterBase

SQL Server

Sybuase

MexaHuam 6ok~
POBKU

MHuorosepcuoti-
HOCTb (M3MEHCHUE

C1paum[a JattHbIxX

Crpaiimia JaHibix

(MHCTAANA LU )

pacnpenenctue
[POCTPAHCTBA

MOJIb30BATET A
frpoucce

CTONOLOB)
XpaHeHue OO0peszanve KOHIOB | 255 cHMBOJIOH 255 cUMBOJTOB
TUTORB IaHHBIX
Mpoussoaures- Muarosepcuon- Brusnue na 6noku | Brustnuie Ha 6ioku
HOCTh HOCTL
Ycranoska ABTOMATUUECKOE Croxublit jutst CloxHbtit st

NOJTL30BATCINSE
npoiecc

O0cnyxusative

ApxuBauus B JIO-~
6oe Bpemst

ApXUBaLus 1o
HoO'lam

ApXxuBauus 1o
HOUAM

Koudurypauus u

ABTOMaTHYECKAS

MHuoro koHdurypa-

Muoro kotdurypa-

HACTpOiiKa KOHUTYpaLUst [IMOHHbIX OIMLUH UHOHHbBIX ONMUHI
BoccTtaHoBneHue ABTOMATUYECKOE CoXHOCTh CrnoxuHocTn
npu cbosix BOCCTAHOBJICHHUE BOCCTAHOBIICIHHS BOCCTAHOBJICHUS

TpeGoBaHuns K
pecypcam

Anpo — 2 Mobaiir,
Ha ucke — 8§ Moair

600 M6aiiT 1ist ye-
TAHOBKU, 24 M6Gaiit
onepaTuBHON
naMsaTu

10 MOaiit a aucke

Hanuuue tuupoko
NPUMEHSEMOTO
SI3bIKA TTPOrpaMMHM -
poBaHUs

SQL, Object Pascal

Transact-SQL, VBA

Crpykrypa

InterBase + Delphi

Access + ODBC +
SQL Server
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M3 Hee Cneayer, 4ro HauJIy4lnuMm o6pa30M TEXHUYECKOMY 3a1aHHUIO
ynosneropser CYB]l InterBase, obecneunBaiomiass ogfHOBpeMEHHbII
OOCTYN K JaHHBIM, UMCIOLLEAsT MOLHYK CUCTEMY ABTOPHU3aLlMU U COBEP-
HIEHHYIO CUCTEMY 3allMThl OT COOEB.

Ucnonwb3zosanue InterBase B cpene Delphi Tonbko yBenuuupaer npe-
nmyuiecrsa CYBJI.

ITocne BbiGopa CYBJI MOryT OBITH YTOUHEHBI TPEOOBAHHUS K CHCTEME
KOMIbIOTEPOB.

MutumanbHas KOHGUrypauus cepsepa

e Intel Pentium 166 MT'u.

e HDD 1 I6Gaiir.

e O3Y 24 Moaiir.

e Ceresasi kapra Ethernet 10 M6aiit (pexomenayerca 100 Moaiir).

Knenrckas Mammuna

e Intel Pentium 100 MI'u.

e HDD 1 T'6aiir.

¢ O3V 16 Mo6aiir.

e Cereast kapra Ethernet 10 Moaiir.

IIporpaMMHBIil KOMITIEKC MOXET (PYHKIIMOHMPOBATh KaK B CETH C
BBIJIENICHHBIM CEpBEpPOM, TaK M B OMHOPAHroBoM ceTu. OnepalMoHHOM
cucremMoit ceppepa Moxert ObITh: Windows NT, Novell NetWare 4.X, 5.X,
Windows-95, Windows-98.

IIpu ucnonb3oBaHUM B KA4eCTBE CEPBEPHOrO IMporpaMMHoro obec-
rmeueHus: Novell NetWare noctyn kK PB/l ¢ MaliMH kJineHTa HEOOX0AUMO
peanu3orath no nporokony Novell IPX/SPX, npu ucnonb3oBaHUKU
WindowsNT — nio nporokony NetBeui, npu Mcnonb30BaHUN OOQHOPAH-
roBoii cetu Ha ocHoBe Windows-9X 10CTyn 0/KeH OCYLUECTBAATHCS MO
nporokonay TCP/IP.

Ha cepBepe j1o/mkHbl ObITh ycTaHOBNEeHb! InterBase 4.2 (unu Boliie),
BDE 5.01 (unu Bbiie)

Ha kommbloTepe ronp3oBatelisi AOMKHA CTOATh ONMepaluoHHas CHC-
tema Windows 9X unu Windows NT, xknuenrckasa yacth InterBase 4.2
(vnu Boiwe) 1 BDE 5.01 (vnu Bbiue).

3alnTa JAHHBIX OCYLUECTBJISIETCS C MOMOLUBIO CUCTEMbI MAPOJICH,
pa3rpaHMYMBAIOIIUX HOCTYM Pa3HBIX MOJb30BATENCH K pasfiUYHbIM Ta0-
nuuaM. Hacrpoiika maposieil oCyLIeCTBASIETCS ¢ MOMOLUBIO YTHIMTH Server
Manager, nocrasnsiemoii ¢ PCYB]I InterBase. 3amura PB/I ocymecTs-
JIeTCSl U TIyTeM CO3JaHMsl pe3epBHbIX Komnuii. PesepBHoe KonupoBaHue
PB/I ocyuiecTasiercst ¢ mMOMOLIBIO YTHAMTH Server Manager.

B PCYB/I InterBase cywecrByet u crioco6 3awmurst PBJI non Hassa-
HHUEM «cucTeMa 3epKajupoBaHus (Shadow)».
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Dpaemenmayusn u aokasusayus. OObIYHO MPEATONAracrTcst ropu3oti-
TaNbHasi U BepTUKaIbHas ¢parMeHTauusi. [opuzoHTaibHAS (parmeHTa-
UMs TpefycMaTpyBaeT AejleHHe OAHOTUITHBIX JTaHHBIX MO y3iam. B pac-
CMaTpMBaEeMOM CJiy4yae OHa O3HAYaeT pasiesieHue 3aaay 1o KJIMEeHTaM M
YCNOBHOE ACNEHUE JAHHBIX MEX1Y HUMHU € TOMOIUBIO NPUIOXEH I, pa3-
MellaeMbIX Ha KOMIbloTepax-kianeHrtax. Jlokanusauust (NpuBsizka JlaH-
HBIX K y3/laM) B KJIIMEHTCKOM PeXHUMe TaKXe NpeaebHo yrnpouleHa, no-
CKOJIbKY JaHHBIE pa3MelLEHbl HAa CepBeEpeE.

Peanusauua pacnpegeneHHon bJi

Hpn UCIIONB30BAHUHN PEXKUMA KIUECHT—CEPBEP BO3HUKAIOT TAKHC
3a4a4u oJjisl cepBepa U KIIMEHTOB.

Jna cepsepa

1. ITocTpoeHue CTPYKTYPhl CUCTEMBI TAOJIMIL HA CepBEpe, BO3MOXHO
€ CHCTEMOIt 3anpocoB (BUAOB) JUtsl 3aMOMIHEH Wt TAOJIUIL, C YCTAHOBIIEHU -
eM CBSI3eil MeXy Tabauuamu.

2. 3anosiHeHHe TaOIULL JAHHBIMMU.

3. OGecreyeHKe JOCTYIA yepes BUbL, 3aMIPOCHl U XPAHUMBbIE MPOLIE-

JIypbl.
Jlnga KnueHToB

1. PaszpaboTtaThb HEOOXOAMMbIE MPUTOXKEHHUSI.

2. ITocTpoutb cooTBeTCTBYIOLIME HHTEPGhEHCH MOAB30BATENCH.

B maHHOIT r1aBe paccCMOTPUM JIOKATbHBIH BAPUAHT PEXUMA KIUEHT —
cepBep. OcoGeHHOCTH HOPMUPOBAHUS YOATEHHOTO BapUaHTa ¢ OHO- U
MHOTOYPOBHEBOM CTPYKTYpoii o6cynum B ri. 15.

CobcrBenno 0a3a nanubix. HeoO6X0AMMO BBITIOSHUTD ClEAyIOILHEe pa-
O0THI.

e [TocTpoeHue Tabnuu.

e YCTaHOBJIEHHE CBA3EH MeX 1y TabsiMiaMu Aist OCYUECTBIIEHUSL CChl-
JnoyHoit uenoctHoctH B PB/I.

e Ucnonp3oBaHue XpaHUMbIX NpoLEeayp Uist obecnedeHust cCblioy-
HOM UEJOCTHOCTH.

e CossaHue CUCTEMbI 'eHepaTopOoB JUisl 00eCneyeHust aBTOMaTHYeC-
KOrO 3amoJIHEHUS ToNeil, TpeOyIoLUX aBTOHYMepaLiu.

e 3arpyska Tabnuu AaHHBIMU U3 cyulecTByoweit Bl «Yuebubiit npo-
LECC».

ITocmpoenue cmpyxmypot mabauy. Bee onepauuu no co3gaHuio CTPyK-
typsl Tabnui PB/I B InterBase ocyiecTBasiorcst npu NoMOLIM YTUIIUTHE
Windows ISQL (WISQL), nocrasisemoii B komiuiekte ¢ cepsepom PbB/I
(puc. 14.14).
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2l InterBase |nteractive SQL
Eh‘ﬂﬂ S 4 ”quﬁwa.Hﬂ, T T o O e e I R e e

SQL Statement;.. i
select * from gruppd

AO3 JMeEMOe Tponruxu:
AOZ2 oMemMoa Crommuyi .-
AOL oMenMOoe Ceameros.
us SJMMemMOoe Enun®oarno:
mus aMmemMos MarmxpaT _I
n4a oMenMoe Hpre=a
A0OG6 OMemMOe Cvpyroz)’
AOS oMenMOe Kawnpurr
AOC4 oMenMoc Jlrrmaxrzzx
BETS oMenMOoe Waxo=ma |
BTS aOMemMOoOe Bacuunpe:’
BET4 aJMmemMoe MaprTmmme:
BTS2 aJMenMoe JIacromx.
BT2 OMemMoe Kunpomo: 'y

807

[Database' E\Dlplom\PHOJECT\dekanal\Bases gdb || Local Sever

Puc. 14.14. Oxxo Windows 1SQL

Cospanue Tabauu u gpyrux o6bekroB PBJl BbtTONHSAETCSA Ha S13bl-
ke SQL.

Asnik QBE cepbe3Ho orpaHuyuBaeT pa3paboTuMka U NO3BOJISIET eMy
€03/aBaTh 3aMpochl TONILKO MO IOTOBLIM 11ab/0HAM, KOTOpbIe ObUIN 3a-
JIOXKEHBI CO3AaTeNIIMU SA3bIKA.

TIpuBeneM npuMep co3maHUs TaBAULBI gruppa:

/* Table: GRUPPA, Owner: SYSDBA */
CREATE TABLE GRUPPA (NG VARCHAR(6) CHARACTER SET
WIN1251 NOT NULL,

NAZVANIE VARCHAR(6) CHARACTER SET WIN1251,
OTD VARCHAR(20) CHARACTER SET WIN1251,
STAROSTA VARCHAR(20) CHARACTER SET WIN1251,
STAR_POLN VARCHAR(50) CHARACTER SET WIN1251,
KURATOR VARCHAR(20) CHARACTER SET WIN1251,
KURS VARCHAR(50) CHARACTER SET WIN1251,

336



SH_SPEC INTEGER NOT NULL,
GOD_NABOR INTEGER,
STUDENTOV INTEGER,
DEVUSHEK INTEGER,
UNOSHEY INTEGER,
BESPLATN INTEGER,
CHAST INTEGER,
POLNPLATN INTEGER,
CONSTRAINT GRUPPRIMKEY 1 PRIMARY KEY (NG));

ITocnenHss cTpoka yKasbsipaeT Ha 1o, uto nosie NG (Homep rpyniibi)
SIBJISIETCS NEPBUYHBIM KTio4oM. MHctpykumua tuna SH_SPEC INTEGER
NOT NULL yka3bIiBaeT Ha TO, UTO HEOOXOAMMO cO3aTh KONOHKY sh_spec
tuna Integer ¢ 06s3aTeNIBHBIM HEHYJIEBBIM 3HAYEHHUEM.

Bcero PBJl HacyurbiBaeT 18 Tabnuu;

e ArhivStud — apxuBHaa tabnauua, cosepxaiwas uHpopMmaluio 0o
YCIMEeBAeMOCTH CTYHNEHTOB, 32 MPOLIEHLIME CEMECTPDI;

e Gruppa — CNUCOK BCEeX TPyl

e [PP — tabnuua, xpansiiasg HHGOPMALIMIO O NPOXOXKIEHUMW CTYIEH-
TaMH MPOU3BOJACTBEHHON NPaKTHKH;

e [zuchenie — tabnuua ¢ nHpopmauueit 06 U3yyaeMbIX fipeaMeTaX B
rpynnax;

e Kafedra — cnucok kadenp;

e Laba — crniucok;

e Obshegit — CNUCOK CTYJIEHTOB, XUBYILIUX B OOLUEKUTHUSIX;

e Oplata — uHdpopmaiiust 06 onyiare CTyIeHTAMU CBOEro 00YyUeHHUSI;

e Predmet — crnincok npenojiaBaeMbiX MpeaMeTOB;

o Predpr — cnucok nmpeanpusiTUil, Ha KOTOPBIX MPOXOAST MPOU3BO/I -
CTBEHHYIO MPAKTUKY CTYIEHTHI;

e Prepod — cnucok npenoaasaTeneii;

e Prikaz — nipukassi;

e Specialnost — CMUCOK CEeUNaNbHOCTEIH;

e Student — criMcoK 00Y4aOUIUXCS CTYJAEHTOB M CBEASHUS O HUX;

e TempUsp — npomexyrouHas Tabiuua, HeoOXoaMMas JUIst reHepa-
MU CJIOXHBIX OTYETOB, KOTOPble HE MOTYT ObITh OPraHU30BaHbl TOJIBKO
C UCMOAB30BAHUEM 3ATMIPOCOB;

e Uspevaem — uHdopMaums o ciaue ceCCUM CTYACHTAMU;

e Vid prikaz — BHUAbB MPUKA30B.

Tocne cosnanmns Tabnui nporpaMMuct Mmoxet ussneus u3 PBJL SQL-
KOMAaH/Ipl, KOTOpbie OH BBOIMI B Mpollecce co3gaHust Tabnui. Takas
undopmanus, rnonyuaemasi us PBJl, nasbisaercst MeragaHHbiMU. Tek-
cToBbIi (aiin, comepxaliuil MeTagaHHbIe, MOXET ObITH B cliyuae HeoO-
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XOAMMOCTH MOBTOPHO BBIMIOJIHEH, YTO MO3BOJIMT B Cily4yae MOJIHOM MoTe-
pu PBJI, BOCCTAHOBUTDb €€ CTPYKTYpy 6€3 MOBTOPHOTO, YTOMUTENLHOTO
HaGuBaHust Bcex SQL-komann. Ins nonyyeHus nogobHoit mHopMaLuu
Heobxoaumo B yruianute Windows ISQL BwiGpatsh B menio Extract/SQL
Metadata for DataBase, rmocne yero ykasarb uMs ¢aiina, B KOTOPOM
HeOoOXOAMMO COXpPaHUTh MeTamaHHble. JInctuHr SQL-nporpamMm paspa-
6oranHoit PBJl npusenex B IIpunoxenun 2.

Yemanosaenue cesaszei mexcdy mabauyamu. st co3naHusi CBaI3ed B
WISQL ucnonbsytorcst uHcrpykumuu suga PRIMARY KEY (NG) — co-
sganue ocHoBHoro kjiwya no moiaio NG; FOREIGN KEY (NG)
REFERENCES GRUPPA (NG) — co3nanue BHeluHero Kmoua NG ¢
MoAKIOYeHHEM K oCHOBHOMY KJjitouy NG ta6muust GRUPPA.

CrpykTrypa Tabnuil U cpsi3ei paspaboranHoii PB]l npencraenena Ha
puc. 14.15. Csi3u u Tabauusl B PBJI no BO3MOXHOCTH COXpPaHEHBI IS
OCYIIECTBJIEHMS TIEPeHOCca U KOHBEPTUPOBaHUA WHGbOPMallUU U3 paHee
onucauHoit bJI.

Co3zdanue xpanumovix npoyedyp. Xpanumasi npouenypa B CYBJ]
InterBase MoXeT NPUMEHATHCS KaK B aJITOPUTME TMPUITOKEHHUS, TaK U,
HapsiLy ¢ TPUIrepaMH, B COGCTBEeHHO 6a3ax MaHHbBIX IS KACKAJIHOTO yaa-
JIeHUSt U OOHOBJIEHMUSI.

KJIMEHTCKOI 4acTH HYXHO Tepeaarh MapaMeTpsl B XpaHUMYIO MpPO-
uenypy. Ilocne okoH4yaHusa paboThl XpaHUMasl MPOLEAypa MepeaaeT pe-
3yAbTaThl KIIMEHTCKOMY MpUI0XKeHUIo. Takoii moaxo Mmo3BosseT TakkKe
CHU3UTh TPeOOBaHMS K ITPOM3BOAUTENBHOCTH KOMIIBIOTEPA MMOb30BaTe-
na, pabotaroiero ¢ PB/I.

[IpuBeneM npuMep XpaHUMOH NMPOLEAYPHI, OCYLIECTBAsAIONIEH yAa-
JieHHe KJoYeBbiX 3anuceil U3 Tabauupl Kafedra:

ALTER PROCEDURE KAFEDRA_DEL (DKKAF INTEGER)
AS

declare variable dsh_spec integer;
declare variable dng varchar(6);
declare variable dnzk varchar(10);
declare variable dkprikaz integer;
declare variable dkprep integer;
BEGIN

for select sh_spec from specialnost
where kkaf=:dkkaf

into :dsh_spec

do

begin
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Kadenpa Tpynna | Coynenm |
KIGE —{NS P Ng ;
NAZV_KAF g:g‘"‘“m NZK \ Msyaenue
ABREV NOMER_STUD Ay
TAvED [CempansroCTS | STAROSTA Fro Tpenver B
UCE_STEP KKAR STAR_POLN STARFAM 1 UCH_PLAN
UCH ZVAN $H_SPEC \\ KURATOR STIPENDIA UCH_PLAN SEMESTR
RABTEL NAZVSPEC KURS DATAROJ PREDM KEREP
DOMTEL SROK ondcH SH_SPEC PASPORT SOKRERED VIDZANATIA
ZAMEST GOD_NABOR ADRES LEKCII CHASI
SEXRETAR STUBENTOV GORPRIB LABR OTCHET
JlaGopaTopum DEVUSHEK ADRPRIB PRRAB
KEAF UNOSHEY VID_OPLAT KRRAB
LABORATOR BESPLATN OTEC KURSP
CHAST MAT CHAS_OBCH.
POLNPLATN VOEN_OB CHAS_AUDIT
T TT-YTITTS GOD_POST K_SEMESTR _[Bua npsxasa
Reiae i vio
NKRED VID_PRIK
"> star Onnara ‘J OBRAZ NAZV_PRIK
FIOPREP NG $_POL DATA_PRIK
DOLG_PREP NZX % 1JD
FAMIO PLATDOK 05_0TH
STATUS DATAD INYAZ
UCH_STEF SUMMA. VODIT
UCH_ZVAN DOMTEL
DOMTEL MRABOT
DOLGN Ilpnkas
PAKADEM_OTP PINZK
YcnesaemocTs SEMESTE
e |KERIKAZ
s < PRICHINA
KPRED
UCH_PLAN
SEMESTR
P4 KPREP Ap
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Puc. 14.15. Cxema caseit 1abauy bl «Yuebubiit npouecc»



for select ng from gruppa

where gruppa.sh_spec=:dsh_spec

into :dng

do

begin

for select nzk from student

where student.ng=:dng

into :dnzk
do
begin
delete from ipp where ipp.nzk=:dnzk;
delete from uspevaem where uspevaem.nzk=:dnzk;
delete from atestacia where atestacia.nzk=:dnzk;
delete from oplata where oplata.nzk=:dnzk;
delete from obshegit where obshegit.nzk=:dnzk;

for select kprikaz from prikaz

where prikaz.nzk=:dnzk

into :dkprikaz

do delete from vid_prikaz where vid_prikaz.kprik=:dkprikaz;

delete from prikaz where prikaz.nzk=:dnzk;

end

delete from student where student.ng=:dng;

delete from izuchenie where izuchenie.ng=:dng;

delete from gruppa where gruppa.ng=:dng;
end

delete from specialnost where sh_spec=:dsh_spec;
end

for select kprep from prepod where kkaf=:dkkaf

into :dkprep

do begin
delete from izuchenie where kprep=:dkprep;
delete from uspevaem where kprep=:dkprep;
delete from atestacia where kprep=:dkprep;
end

delete from prepod where kkaf=:dkkaf;

delete from laba where laba.kkaf=:dkkaf;

delete from kafedra where kkaf=:dkkaf;

suspend;

END
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Hannaga npouenypa KAFEDRA_DEL B kauectse napamerpa nony-
yaeT HoMep Kadenpst DKKAF, nocne yero cHayana ocyuiecTsaser yaa-
JIeHUEe 3aruceil B NOAYMHEHHbIX TAONMLAX M JIMIUL 3aTEM KJIIOYEBON 3a-
nucu B Tadauie KAFEDRA.

MHorue noguuMHeHHble TAOMULIBI CAMM UMEIOT MOAYUHEHHBIE TabIK-
ubl. TakuMm oOpazoM, nepesa yoajeHUeM JAHHBIX B HUX HEOOXOAUMO OCy-
LECTBUTh YIANCHHE JAHHBIX B MOJYMHEHHBIX UM TabauLax U JULUL [MO-
TOM — B POAUTENILCKUX TaOMHUUax. BeIATH U3 COXUBLILETrOCS TIOOXKEHUSE
Mo3BONSIeT noanepxuBaeMast B InterBase BROXEHHOCTb MPOUEAYP sI3bIKA
SQL. Bnarogapsi 3ToMy CyLLECTBYET BO3MOXHOCTD peaM30BaTh 10CTATOY-
HO CJIOXHYIO MpOLEIypy KacKagHOro yuaneHus, coaepxauiyio B cede 10
16 BnoxeHui npu pazmepe NMoAoOHOM npolenypy He Gonee 48 KOaNT.

B B/l «YueGHBIit nipouecc» uMeeTcsl HECKOAbKO XpaHUMBIX MpoLie-
Qyp, KOTOPbIC BLIMOJIHSIIOT ClieayIoMe paboThl:

e Gruppa_Del — kackagHoe yaaneHue B tTabnuue Gruppa v CBsI3aH-
HbIX C He# Tabnuuax;

o Kafedra Del — kackanHoe ynanexue B Tabiuue Kafedra u cesazau-
HBIX C HEH Tabauuax;

e Predmet Del — kackagnoe ypaneHnue B tabnuie Predmet u cBsi-
3aHHBIX C Hell Tabnauuax;

e Predpr_Del — kackagHoe ymaneHue B Ta0nauue Predpr w cBsizan-
HbIX C HEW Tabnuuax.

e Prepod_Del — kackannoe ynanenue B Tabnuue Prepod u cBsizau-
HBIX C Hel Tabnuuax;

e Prikaz_Del — kackagHoe ynaneHue B tadbnuie Prikaz u cBsi3aHHBIX
¢ Hejl Tabnuuax;

e Specialnost Del — kackagHoe yaaneHue B Tabnuile Specialnost u
CBSI3aHHBIX C HE Tabnuuax;

e Student Del —kackanHoe ynanexue B Tabnaune Student u cBsizaH-
HbIX ¢ HeW Tabnuuax.

Banoanenue (3arpy3ka Tabnui JaHHBIMU U3 cywectBytouleit bl «Yue6-
HbIil IPOLIECC»), KAK U B LeHTpanu3oBanHoi bll, BoaMoxHO nmbo npsi-
Mo B Tabmuuy, nubo B dopmel. CoctaB ¢opm onucaH B MHTepdeiice
MOJIb30BATENSI.

B ornnuue ot ueHrpainsosanHoi bl B ganHoi BJI 4acTh maHHBIX
3aMOJIHAETCS aBTOMATUYECKU Yepe3 TEHEepaToOPbl.

Cosdanue cucmemot 2enepamopos. B ssHom Buje InterBase ne nom-
JIepXKUBAeT ToJieil TUINA «aBToHymepauusi». Bmecto storo B InterBase
CYLIECTBYET MEXaHM3M, HasbiBaeMblid «reHeparopamu». I'eHepatop —
HeKas NepeMeHHast, 3HaUeHWe KOTOPOil MOXET ObITh MOJLy4eHO U YBEJIH-
YeHO Ha HEKOTOPOEe 3HAYEHUE MPU MOMOIUM BCTPOEHHON (QYHKUUHU
GEN_ID.
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OBBLIYHO reHepaToOPbl UCTTOJL3YIOT B TPUITEPaX, TIPH 3TOM TEKCT TPUT-
repa MoOXeT ObITb CIeAYIOLUM:

CREATE TRIGGER TI_CLIENTS FOR CLIENTS
ACTIVE BEFORE

INSERT POSITION O

AS

BEGIN IF (new.CLIENT_ID IS NULL) THEN
CLIENT_ID=GEN_ID(<unms reHepatopa>, 1);
END,

rne 0 — HavajbHOE 3HayeHMe; | — Liar mpupalieHUus B TEKYILEM 3Haue-
HUM reHeparopa.

MexaHH3M reHepaTOpOB rapaHTHPYET, UTO IAXKE MPU KOHKYPEHTHOM
(mapannenbHoM) BbizoBe dyHkuuu GEN_ID kaxmoMmy monb3oBaTenio
Oyaer BblAaBaThCSl YHUKANbHOE 3HaYeHHe. [TocnenHee 3HaUeHUE TeHepa-
Topa Bceraa 3anoMuHaercst B BJI, moaroMy pa3paboTuMKy He HYXHO 3a-
GOTUTHCSI O BOCCTAHOBJIEHUH €r0 MaKCUMaJibHOIO 3HAYEHUst TTOCe Mojl-
coenuHeHust K blI. 'eHeparopsl ABNSIOTCS NMepeMEHHBbIMM THUIA integer
(longint).

IMporpammubiit kommnekc (BJ1) «YueGHblit nIpoLeccs COOEPXKUT TpH
reHeparopa, npeaHa3sHAYeHHBIX UTSI TeHepallui YHHKATBHBIX KOIOB:

o Gen_kkaf — kadenp;

e Gen_kpred — npeamera;

e Gen_Kprp — npeanpusitusi.

WNutepdeiic nmonb3oarena. Peub noiiger o6 uHrepdeiice KIMEHTA,
MOCKOJIbKY MHTepdeiic cepBepa 0ObIYHO OUEHb MPOCT.

Wurepdeiic PB1 nonxeH ObiTh peain3oBaH ClMocoOOM, UHTYUTHBHO
MOHSTHBIM [U151 MT01b30BaTeNsi-Henpodeccuonana. Ot nosib3oBaTesis Tpe-
OYIOTCsI NTHLUb NO3HAHMSI B €r0 MPeaMeTHOM 06J1acTH.

B kavecTBe cpenctBa peaausauuu uHTepdeiica nojap3oBarens BblO-
paH maket pa3paboTku nporpamMmHoro obecneuenus Delphi 5, ocHoBaH-
HBII Ha A3bIKe BHICOKOTO YpoBHs Object Pascal. ITaker nmo3possieT co3aa-
BaTh IMPUJIOKEHUS MOoJ rpaduyeckue orneparUoHHbIe CUCTEMBI CeMeii-
crBa Windows. Delphi 5 pazpabarbiBaicsi KOMJIEKTUBOM TO Xe KOMITAHUU
Borland, uro u PCYB/I InterBase, u noromy BctpoerHast umu B Delphi 5
noarepxkka InterBase siBnsiercs HanbGonee MONMHOM K ONTUMAaNBHO PYHK-
LHUOHUPYIOLLIEH.

Jjist cozmanust MporpaMM, OCYILECTBISIIOLIUX B3aUMOIEICTBUE MONb30-
Barens ¢ PBI, B cucteme Delphi TpagMLIMOHHO UCTTONB3YETCS MEXAHU3M
Borland Database Engine (BDE).

B crangaprtayo noctasky BDE Bxonut apa HaGopa apaiiBepos.
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o [lepBolit Habop npegHazHavyeH ns daitn-ceppepHbix CYBJI dBase,
Paradox, FoxPro, Access U IaHHbIX B TEKCTOBOM ¢popmare. DTi apaiise-
pbl peanbHO MPEACTABASIIOT CO00IT BeChbMa CIIOXHbBIE MMPOrPAMMBI, Bbi-
nosiHsiroue MHoxecTBo byHkuuii CYBJI.

e Bropoii Habop opHeHTHpOBaH Ha KiueHT-cepBepHble PCYB]]
InterBase, IBM DB2, Informix, Oracle, Sybase u Microsoft SQL Server.
Dror Habop HasbiBaeTcst SQL Links. Takue npaiiBepsl ycTpoeHbl Mpoliie.
OHU ToNbKO mepenaioT 3anpocst 1 komaHabl u3 BDE B PCYB]I u nony-
4aloT 00paTHO pe3yjbTaThl UX BbINOJIHEHMs. Bcio pabory no obpaborke
JaHHbIX BeimonHseT PCYB/I.

Pupmoit Microsoft 6b1t pazpadboTaH M craHAapTHLIH NipoTokoa ODBC
(Open Database Connectivity Interface, oTkpbiTblii HHTEpdeiic B3auMo-
neiicreug ¢ bIl), namomunalowmii padoty BDE. Ipaitepst ODBC Bbi-
nyweHbl s Beex 6e3 uckmouenusi CYBJI, u pa3paboTunk MoXer Mc-
nonw3oBath B BDE kak apaiiepbt SQL Links, Tak u apaiisepst ODBC.

Paspaborka untepdeiica PB/ Ha nmo60oM s3bIKe BHICOKOTO YPOBHSI
SABJISIETCS CNOXHOM U KPOMOT/AMBOM 3aa4eil, B OTIMUME OT peanu3alluu
uHTepdeiica B Access, rae pa3paboTYMK PYKOBOACTBYETCS! CTAHAAPTHBI-
MU LWA0JIOHAMH U METOJAMM TOCTPOESHMS 3aMiPOCOB, OTYETOB U GOpM.

HUurepdeiic nosnb3oBarens b/l «YueOHbI nporiecc» HacuuTbIBAET
CBbilIe copoka (opM, U3 KOTOPbIX MOpPSIAKA ABAALATH HEOOXOAMMbI JUlst
reHepalryu OTYETOB.

Ianee npeamoaaraeTcs, 4YTo pa3paboTunK 3HAKOM ¢ padoToi MpuIo-
xeHua Delphi B paMkax aBTOMaTU3amUu NMPOrpaMMUpPOBaHUS U MOTOMY
npoueaypa co3aaHus nHTepdeiica onyckaercsl.

Ipu ucnonp3oBaHuun uHTepdeiica BOIMOXHO 0OpalUATLCSI K CUCTE-
M€ MEHIO UM 3KkpaHHbIX dopM. HamoMHuM, 4To B faHHOM naparpade
paccMarpuBaeTcs cliyyail ¢ OIHMM MOJb30BaTENEM.

O6uwas cxema uHTepdeiica monab3oBarens rnokaszaHa Ha puc. 14.16.
Kpatko onuiueM ero snemeHTsl 3anoanenue, Omuemss, Cepauc.

OcHoBHas 3kpaHHas Gopma anst aneMeHTta 3anoanerue ¢ CUCTEMOMN
3aK1a0K (KHOMOK) MoKa3aHa Ha puc. 14.16. Kak BUIHO, J10CTYN BO3MO-
JKEH 4yepe3 CUCTeMY MEHIO WM 3KPaHHBIX GopM.

Ha kaxmoil U3 mepeyncieHHbIX 3aKIaJoK CYUIeCTBYeT Habop KHO-
MOK, MO3BOJSIIOIHX BBIMOJHATh T€ UAU UHBbIE JCHCTBUS B [POrpamMMe.
JIIns ynoGeTBa noJib30Batesisi Bce NeHCTBUS, BbI3bIBAEMbBIC MO HAXATUIO
KHOTMOK, MOTYT GbITh BBIITOJHEHbBI TAKXKE C TIOMOLIbIO CHCTEMbBI MEHIO.

[Mopsnok 3anonHeHus TaGiuIL TOT Xe, YTO U B LeHTpau3osanHoi b1,

PaccMoTpuM ofHY U3 3KpaHHbIX ¢opm. [Tpu Hakatun kHonku Crne-
yuanbHocms TIOSIBISIETCS DKpaHHast ¢opMa, nokazaHHasi Ha puc. 14.17.

JTaHHbBIE MOTYT BBOAMTBHCS MOJIb30BATE/IEM, KaK B [MOJIsI BBOAA, TaK U
HEMOCPENCTBEHHO B TAaGJIMILY, PACIOJOXKEHHYIO B HUXHEN YacTn Gop-
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Puc. 14.16. OcHoBHas 3xpaHHas Gopma 371eMeHTa 3anoiHeHue

+Cnucok npenogasarened no kapeapam

| 8




mbl. Tlone Kagedpa cssizano c taGnuueit «Kadenpa», nosatoMmy oHo Mo-
XKET NMPUHUMATb TOJIBKO T€ 3HAYEHUS, KOTOPbi¢ NMPeACTaBIeHbl B Ta0H-
ue «Kadenpar. [lTannoe mone pis uckimoyeHusi olinboK BBOAA MOAB30-
BaTess MPEACTABAEHO B BU/E BBINAMAIONIETO CIIUCKA, COAEPXKALLETO 3HA-
ueHus u3 Tabauuel «Kadeapas. OcranbHble MoJIsi HE3aBUCUMBbIE, TOSTOMY
MOIYT cofepXaTh JIloObie NaHHble. HaBuramus no sanucsiM, a Takxke
yaaJlleHue U Ao0aBjieHne 3amuceil OCyEeCTBIsIETC KHOMTKAMUY HABUIATO-
pa Hobasums, Yoarume.

3ameuanue. Hano noMHUTH, YTO NpPU yAaJEHUN 3aTTUCH U3 TAOIULbI
«CneunaibHOCTh» MPOUCKXOUMT KACKATHOE YAANEHUE B CBSIBAHHBIX C HCH
TabNMLUaX CPyrM CTYAEHTOB, OGYYaKOUIUXCS [0 3TOW CHNEHUANBHOCTH,
JlaHHbIE 00 OOYYEHHUU STUX CTYJEHTOB, MX MPOXUBAHUU B OOLIEXKUTUM.

3aknagka Omuemsb: COIEPXKUT B cebe 3aKIALKHU.

e JlekaHar.

e ['pynna.

e Ceccusl.

o Tlpuka3sl.

e OTaen kanpos.

e JloroBopHbIii OTAE.

o Kadenpa.

PaccMoTpuM copepXaHUue OHON M3 3AKJIAJI0K.

3aknanka Jexaram COAEPXKUT KHOMKU, FEHEPUPYIOLLIUC CIEYIOLINE
OTYETHI.

e BeloMocTH — BBIBOJ HAa MevyaThb 3aUETHBLIX U DK3aMEHAIIMOHHBIX
BEOMOCTEM.

e CIIUCOK CTAPOCT ~ MOKYMEHT CO CMTUCKOM CTAPOCT 10 BCCM IPYTIITAM.

e [Tpoxoxnaenue UITIT — nokymeHt, coaepxanimii MHGOPMALIUIO O
MPOXOXKACHUU CTYAEHTAMM MPOM3BOJACTBEHHOM MIPAKTUKH.

e CHUCOK KypaTOpOB Ipyi.

B nanHoit B/l npeaycMoTpeH BApHAHT C XPAaHMIIMIUEM JaHHbIX.

ITocne Toro Kak nosib30BarTeslb 3aNOJIHUT BCIO MHGMOPMALIMIO O cAaYe
CTY/ICHTAMU CECCUU M CTeHEePUPYET B MOACHCTEME BEJCHHUSI OTUCTOB BCE
HEOOXOMMbIE U OTHOCSIIIMECS] K JAHHOW CeCCUM JOKYMEHTbI, MOXHO
3anyCTUTH MPOUEAYpy aBTOMaTHuecKoi ounctku PBJI ot ctyneuToB, He
CHABLIMX CECCHUIO, @ 3ATEM BBIMOJIHUTD MEPEBO/L BCEX CTYACHTOB, YCIEell -
HO C/IaBUIMX CECCUIO, HA CIIEAYIOLIUIT KypC.

Ipoueaypa nepeHoca B XpaHUIULILE (apXUB) OCYLIECTBISICTCS Yepes
aneMeHT Cepguc ronoBHoro MeHio bl ¢ momouibio 3kpaHHoi (Gopmbl,
nokaszaHHoi Ha puc. 14.18 u kHonku Ilepernoc dannsix ¢ apxue N3 TadIu-
bl «YcrneBaeMocTb». [locne nepeHoca 1aHHbIE B TA0NUILIE «YCNEeBACMOCTb»
YIAISIIOTCS.
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o > ﬂepenoc aanuux B apxus

: CrvicoK nonb3oBaTensi:
~5 [SYSDBATH x|

Puc. 14.18. [lepeHoc AaHHBIX B apXUB

B cBA3u ¢ GoJIbIIUM OOBEMOM JAHHBIX, MepepabaThIBAEMBIX MPOLIE-
aypamu Quucmka 6azbl om Hecdasuux ceccuro, Ileperoc dannbix 6 apxue u
ITepesoo cmyodenmos Ha caedyrowuii Kypc, pabota ¢ HUMU BO3MOXHA TONbKO
B MOHOIOJILHOM pexxuMe. B poTHBHOM cilyyae KHOTKH, 3afycKaiouue
3TU NMPOLELYPH, CTAHOBATCSI HEMOCTYNMHBIMU. ITporpamMa aBroMaTuyec-
KU BbIBOAUT B OKHe Chrucox noaszosamesneli UIMeHa Mob3osareneit, pabo-
TAWKUX B TeKyuuii MmomeHT ¢ PB]I.

N3 puc. 14.18 BuaHo, 4ro B JaHHbi1 MoMeHT BpemeHH ¢ PB]I pabo-
TaeT OJUH Mosib3oBaTeib ¢ UMeHeM SYSDBA.

TMocne Haxarus Ha kHonkKy Ouucmka 6azbl om He cOasWUX ceccuro
nporpaMma CpoCHT TOJIb30BaTeNs1 O COrNMACUU Ha yAaJleHUE JaHHBIX U
Mocjie yTBEPAUTENIbHOrO OTBETa TIPOU3BEAET YIAJEHUE.

Haxarue Ha kHoMKy [Teperoc danHbix 6 apxué MIPUBEALT K MEPEHOCY
JAHHBIX O Cllaye TeKylleil cecCUU CTyJeHTaMH B apXuB, MOCJE 4Yero Oy-
JIET OUMIIIeHa TabauIa «YCrneBaeMOCTb», Haxoasuasicsl Ha 3akJjiaake Ye-
negaemocms 3KpaHHoi dopMmbl «IIpeamer».

Tlocne BbIMOMHEHHWST ABYX BBILLIEOMUCAHHBIX MPOLELYP MOJb30BATENb
MOKET OCYLIECTBUTD MEePeBO CTYJAEHTOB Ha clieaywiuil Kype. s 3toro
HeoOXONUMO HaXaTb Ha KHOMKY Ilepegod cmydenmos Ha caedyowull Kype.
JaHHast porieypa BbITONHAET OOHOBREHME AaHHBIX B Tabmuie «I pyrnma»,
HaxonsiLencs HA OMHOMMEHHOM 3aKkianke. B pesynbrare paboThl mpouemy-
pa yBEJIMYUT HOMEP I'PYTINEI HA €IMHULLY, MTOCIIE YeTO OCYILIECTBUT KOPPEK-
UMIO HAa3BaHMI IPYNI, BbIACIUMB B HA3BAHUU TPYTIIBI MOCAEAHUH CUMBOJI,
XapakTepU3yIoUIUiH HOMEp IPYTIbI, U YBEJMYMB €0 3HAYCHHUE HA EAUHULLY.
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‘|Homep rpymbl[Homep :a\«emu]gweéamﬁ nnanl Cepmectp Iﬂpeamer
| |{BA/SS BA-01/85 1995 3/ Teopus 1 METOAL! NPUHATUA peleruit
| BA{SVS; - VBA’-O‘l/VSSiA N N 1995_ . g DgogwpoeanueACOMS
S BA01/55 1995 3/Unppossie ceru mmerpansioro obcngruean |
| BA/S5 BA-01/85 | 1895 9 CermanTuieckue U runepTexcToBbIE CUCTEMB
| BA/35 _|BADI1/35 1595 3 Cpeacrea ofpatorku unmoctpar. Mngopmaumm
BA/35 BA01/95 i 3 Cpeacrea o6paborku unmocTpar. MHPoprauuu -

»——‘ Fommmorepmum et usaans
| |BA/S5 {BA-01/35 9 Cucrennt obpaborku ueera
[ |easss BA01/35 1995 3 YHHPC
| BA/SS BA-02/85 ! 1995_ ‘3 Teopua U METOAB! NPUHATUR peme;;c L R
| |Basgs BA-02/35 1985 8 Npoexrupoearie ACOMY a
| B{\/SS . VBA-02/95 ) 1935 9 Uu@posue CETU UHTErpaNLHOTo wcmxmanuﬂ o
|| BA/SS B4-02/35 | 1885 ) 9 Cemmmecxue UTUNEPTEKCTOBbIE CUCTEMBI |
_|BA/SS BA-02/85 1995 9 l"pe.uc‘rsa odpaéorm UNMIOCTPAT vaopmauuu _jj
4 5 X L

Puc. 14.19. ApxuB ycneBaeMOCTH CTy/ICHTOB

KHonka [lpocmomp apxuea OTKpbIBaeT 3KpaHHYI (opmy n3obpa-
XeHHyI0 Ha puc. 14.19, koropast coaep>XUT NEPEeHECEHHYIO paHee B ap-
XuB MHMOpMALIUIO 00 YCMeBaeMOCTU CTYACHTOB.

HanHast uHdOopMaLIMA JOCTYMHA MOJB30BATEIO TOAbKO IS IPOCMOT-
pa. DkpaHHas dopMa COAEPXKHUT TabJULLy CO CleayIOIMMA TOJIIMHU.

¢ Homep rpynmbi.

e HoMep 3aueTHON KHUWXKKH.

e YyeOHbIN IIaH.

e CeMecTp.

o [Ipenmer.

o [TpenonaBatensp.

e OTYETHOCTb.

e OueHka.

o OTMeTKA.

Aazopumm npeotpazosanus. B ero nocrpoeHuu y4yacTBylor:

e XpaHHMble NPOLIEAYPHI;

e BU/bl CEPBEPHON 4aCTH;

e (hopMbl, CBSI3aHHbBIE C KIIMEHTCKOM YaCTbiO.

XpaHuMbie MPOUEAYPbl MO3BOJISIIOT B 3HAYUTENBHON Mepe CHU3UTH
0o6beMbl HHpOpMaNUK, nepeaaBaemble o cetu (tpaduk). K num B BII
otHocurcsa Grup_Sum, KoTopasi OCyWIECTBASIET MOACYET YMUCIIA «IUIaT-
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HBIX», «44CTUYHO IJIATHBIX» U «BECIUTATHBIX» CTYACHTOB, O0yYaIOIUXCS
B KaX/10i KOHKPETHOM TpyIle, a TAKXKE OCYLUIECTBISIET MOACYET YUC/Ia
IOHOILIe} 1 AeBYLIEK B Ipyrne.

Coszganue BuaoB (View) TabauL CIYXUT JJisl NOBBILIEHUST ObICTPO-
JeicTBUA cUcTeMbl 3anpocoB. IIpuBeaeM KOMaHIBl MO CO3JAaHUIO BMIAA
EKZAMVIEW u3 PbJI «Y4eOHbIi npoLeccs:

/* View: EKZAMVIEW, Owner; SYSDBA */

CREATE VIEW EKZAMVIEW (NZK, OTCHET, SEMESTR, SH_SPEC,
POSL_SES, FIO, KURS) AS

SELECT

uspevaem.nzk,otchet,uspevaem.semestr,gruppa.sh_spec,
pos!_ses,student.fio,

gruppa.kurs

from uspevaem, gruppa, student

where uspevaem.ng=gruppa.ng and

uspevaem.nzk=student.nzk and semestr <> 12

group uspevaem.nzk,otchet,uspevaem.semestr,sh_spec,posl_ses,
student.fio,gruppa.kurs by

having otchet="0k3’;

Kaxk BuaHo M3 npuMepa, BbIOOPKY JaHHBIX MOXHO OCYUIECTBIIATD O/~
HOBpPEMEHHO M3 HEOrpaHHUYEHHOro YKca CBA3aHHbIX Tabnuu. Tak, naH-
HBII BUI OCYUIECTBISIET BHIOOPKY 3amuceil U3 TpeX CBSI3aHHBIX TabJuLL,
TOCJIE YETO rPYNIUpPYeT NoayYeHHYIo MHbopMaLuio 1o nojsiMm nzk, otchet,
semestr, sh_spec, posl_ses, fio, kurs. BToT BUI Ucnonb3yercs MpU reHepa-
UMM OTHYETA MO YCMEeBaEMOCTH CTYIEHTOB B TekyuieM cemectpe. UHdop-
Mauus, MoJiydeHHasl U3 DTOTO BUIA, B JajibHeileM nepepadarbiBacTCst
UHTepECHON YaCThio U UCTIONB3YETCS ISl PeHepalldu OTYETOB THUIIA!

® CTYJEeHThI, He CAaBIIHE CECCHUIO;

e CTYACHTbBI, COABIINE CECCUIO HAa BCE MATEPKH;

e CTYJEHTH!, CAABLIME CECCUIO HA ISITEPKU U OfHY YETBEPKY;

® CTYACHTHI, CNABUIME CECCHIO HA MATEPKU U JIBE YETBEPKH.

B nporpammMe UMEIOTCA Clieaylole BUIbI, KOTOPBIE UCHOJIB3YIOTCS:

e EkzamView — mns reHepalliy OTYETOB O CJaye CTYIEHTAMU CECCUM;

e GruppaView — )i YCKOpEHHUS OOCTYIA K CBA3AHHBIM I10JISIM;

o StudentView — misl yCKOpPeHHS TOCTYIA K CBSI3AHHBIM TOJISIM;

e ZadolgView — 11 reHepaliMM OTYETOB O cllavye CTYAEHTAMU CECCHUM.

TIporpamma conepXuT GoJiblIOe KOMUYECTBO ANTOPUTMOB, HEOGXO-
OUMBIX JUIST 00pabOTKHM TeX WM MHBIX ACHCTBUI MOAb30BaTeIsl, TeHepa-
LMK CJIOKHBIX OTYeTOB, B3aumoaeictBus ¢ PBJI u nepepaborku uHdop-
MauuK. MHOTHE U3 3TUX ATOPUTMOB OBUIO MPAKTUYECKH HEBO3MOXKHO
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peanu30BaTh, UCITIOJIBL3YA JIMLLL CTAHAAPTHBIE KOHCTPYKUKMK Object Pascal,
nostoMy B HMX Hapsay ¢ Pascal ucnonb3oBancst Takxe u si3bik SQL.
Takoit cUMOUO3 SI3LIKOB MO3BOJISET B 3HAYUTENBHOU Mepe YCKOPUTH
BBIMOJIHEHME JAHHbIX AITOPUTMOB. B KadecTBe mpuMepa nporpaMMHoOro
Kona, coaepxaiuero kak Pascal, tak u SQL, npusenem ¢dparmeHT npo-
Leaypbl TEHEPUPYIOLIEN «3aYETHYIO (IK3aMEHALIMOHHYIO) BEJIOMOCTD>.

procedure TForm11.Button5Click(Sender: TObject);
var

t1:string[10];

begin
t1:=datamodule2.izuchenie.fieldbyname('otchet’).asstring;

3arpy3ka B nepeMeHHYI0 t1 Tekylero sHayeHusI KOOHKHU otchet Tad-
nuub izuchenie

if t1="3ay’ then form12.QRLabel1.caption:="3a4eTHas BeAOMOCTL';
Ecnu t1=3a4, To BbIBECTH B OTUeT ‘3ayeTHasl BEAOMOCTD

if t1="arrec’ then form12.QRLabell1.caption:="AtrTecTtaunoHHas
BEAOMOCTL;

if t1="ak3’ then form12.QRLabel1.caption:="Ok3ameHaunoHHas se-
AOMOCTY';

if t1="k/np’ then form12.QRLabel1.caption:="Kypcoson npoexr’;

if t1="then exit;

datamodule2.queryrep1.sqgl.clear;

Copoc Tekyuux SQL-komaHa, 3arpyxeHHbIx B 3anpoc Queryrepl
datamodule2.queryrep1 .sql.add(’seiect * from predmet’);
Mo6apnenne SQL komanas ‘select * from predmet’ 8 3anpoc Queryrepl

datamodule2.queryrepi.sqgl.add(’'where kpred="+
datamodule?2.izuchenie.fieldbyname('kpred’).asstring);
datamodule2.queryrep1.open;

OcyuuecTBlIeHHUe 3arpoca

form12.QRLabel11.caption:=
datamodule2.queryrep1.fieldbyname('predm’).value;
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Bb[BOﬂMT B OTYET Ha3BaHUE NpcaMeETa
datamodule2.queryrepi.close;
3akpbiTe 3arpoca queryrepl

datamodule2.queryrep1.sql.clear;
datamodule2.queryrep1.sql.add(’select * from prepod’);
datamodule2.queryrep1.sql.add(‘'where kprep="+
datamodule2.izuchenie.fieldbyname(’kprep’).asstring);
datamodule2.queryrep1.open;
form12.QRLabel13.caption:=
datamodule2.queryrep1.fieldbyname('fioprep’).value;

Beioaur B otder @PUO npenonasatens

datamodule2.queryrep1.close;

datamodule2.queryrep1.sql.clear;
datamodule2.queryrep1.sql.add(’select ng,sh_spec from gruppa’);
datamodule2.queryrep1.sql.add('where ng="+""+

- datamodule?2.izuchenie.fieldbyname(’ng’).asstring+"");
datamodule2.queryrepi1.open;

form12.QRLabel5.caption:=
datamodule2.queryrep1.fieldbyname(’sh_spec’).value;

BoiBoAUT B oTUeT WK}p CrNeralIbHOCTH.

datamodule2.queryrep1.close;
datamodule2.queryrep1.sql.clear;
datamodule2.queryrep1.sql.add(’select * from student’);
datamodule2.queryrepi.sqgl.add('where student.ng="+""+
datamodule2.izuchenie.fieldbyname('ng’).asstring+"");
datamodule2.queryrep1.sqgl.add(’order by nomer_stud’);
datamodule2.queryrepi.open;

BbIBOAMT B OTYET CMMCOK CTYAEHTOB BbIOPAHHOM TPYIMIIbI.

form12.QRLabel7.caption:=
datamodule2.izuchenie.fieldbyname(’semestr’).asstring;

BbiBoAUT B OTYET HOMEP CeMecTpa
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form12.QRLabel9.caption:=
datamodule2.izuchenie.fieldbyname(’'ng’).asstring;

BblBO,ElMT B OTYET HOMEP rpynnbl
form12.quickrep1.Preview;
BuIBOAUT OTYET Ha MpeABAPUTENILHBIA POCMOTP

datamodule2.queryrep1.close;
end;

JaHHy10 NpouUeaypy MOXHO MPEeACTABUTb B BUAE OJIOK-CXEMBI, 1300~
paxeHHOH Ha puc. 14.20.

Ha aToM 3akonunm onucanue pacnpeaeneHHo bJI «YueGHbliA npo-
ecc».

KoHTponbHbIE BONPOCH!

. Kakue nogxoabt k npoektuposaHuto B/l ol 3naere? B uem ux pasuuua? Kakosw
NOCAEACTBUA pasnuyus B moaxonax?

2. Kakue pexumbt ucnonb3osauust b/l bl 3naere?

3. MNepeuucaure 1 naiTe XapaKTePUCTUKY 3TANaM co3gaHus u peanusauuu b

4. B yeM OTAHYHE MHOTONOAL30BATENLCKOIO PEXHMA OT OIHOMNOSb30BATEBCKOIO MPH
npoektuposanuu B1? INpu skennyatauuun BJ1?

5. UTo TaKoe «IpUNOXKEHUE»?

6. lMepeuncnure 3tanbt npoekTuposanus b/l npu TpaaMLUMOHHOM noaxone.

7. KakoBbl HCTOYHMKHU U CNOCOOBI NonyueHUusl AaHHbIx ana bJ1?

8. [Mouemy anst npumepos suibpaubl CYB/l Acees u InterBase?

9. lMepeuncaure BOIMOXHbBIE CMOCOOBI 3aMOAHEHUS AAHHbIX.

10. Hazosure cocrasrbie yactu B/l, nocrenenuo gpopMupyempie npu ee peanusaumu.

11. Yro Takoe «xpaHumas Npoueaypar, «Tpurrep», «reHeparop»? [ng yero oHu uc-
nosib3ytorca?

12. Kax co3aatorca tabauust 8 CYB]] InterBase?

13 Kaxk ycranasnusatotcs cessu B CYB/] InterBase?

14. 3auem Hyxen Bua (View)?



(mnaBa 15

CoBpeMeHHbIX noaxon
K NPOEKTUPOBAHUIO U peann3auuu
0a3 paHHbIX

CospeMeHHbIr noaxon, (puc. 2.6) paccMOTPUM Ha npumepe 2.2 (CM. rn, 2)
npoLueaypbi npuemMa Ha padoty. Mpu u3noxeHu Noaxoaa BOCMoNbL3yemcs rpa-
naumenrn. 15,

Peanusaumsa nposoautca Ha CYB/ InterBase B cpene Delphi.

Mpepnonaraercs, YTO NONLIOBATESb 3HAKOM C SI3bIKOM NPOrPaMMmnpoBa-
Hus Object Pascal (unu Pascal), nmeeTt HekoTopble Hasbiku B paboTte ¢ Delphi
NPUMEHUTENLHO K aBTOMATN3aLmM1 NPOrpaMMUPOBaHINS U 3HAET HaYaa UHTep-
GENcHOro 1 BNOXEHHOro A3bikos SQL.

PaccmaTpusaeTtcs pexum paboThl KNIMEHT—CepBep ¢ UCNONL30BAHUEM
OHOYPOBHEBOM CTPYKTYPLL. MNepBOHAYaNsHO M3yHaeTCs NOKANbHbIA BAPUAHT
(cepBep Y KNUEHT PacnoNoXeHsl HA OAHOM KOMNbIOTepe) C OAHUM KIIMEHTOM.
OTOT BapmaHT UCNONb3yeTca Yaule Bcero Ans oTnafiku yaaneHHoro sapuanta
(cepBep 1 KIIMEHT — Ha Pa3HbIX KOMMbIOTEPAX).

Janee paccMmaTpuBaeTcs yaaneHHblil BApUaHT n npoueaypa nepexona K
HeMy OT /IoKanbHOro Bapuanta. CHavana nay4yaetcs cnyyai ¢ Hanmumem ofiHoro
KNMEHTA, a 3aTeM — C HECKOJIbKUMU KNUEHTaMI.

OTpensHO paccMmartpuBaeTcs crneumduka peannmsaumm MHOrOyPOBHEBON
CTPYKTYPbI pexuMa knneHtT—cepsep B cpeae Delphi.

15.1. NIPOEKTUPOBAHUE BA3bl A AHHbLIX

Anamu3 Tpebosanmii. [Tpouenypa npuemMa Ha padoOTy Mo aHKETHBIM
JAHHBIM OCTATOYHO TpyAoeMKa. B ycnoBusx yxecTouatlommnxcs Tpedo-
BaHMI1 K pabOTHHKAM 3Ty MPOLIEAYpY LieflecooOpa3HO BLINOJHSATL B JIBa
Irana:

1) BeIpaboTKa ¢ MOMOUILIO KOMMbIOTEPA (HA OCHOBE MMPUHATHIX Mpa-
BWJI) PELIEHUII-COBETOB O MpUeMe MPETEHACHTOB Ha padoTy;

2) NPUHATHE MEHEIKEPOM OKOHYATENBHOTO PELUEHHUsI O ITPUHUMAe-
MBIX Ha paboty.

Takoit nogxon Mo3BOJSIET, C OAHOI CTOPOHBI, HA MEPBOM DTarle pas-
rpy3UTh MeHeIKepa OT PYTHHHbIX paboT, OCTABUB 3a HUM TBOpPUYECKUE
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MpoLeaypbl, C APYroil CTOPOHBI, Ha BTOPOM 3Tare — [OBbICUTh OIlepa-
TUBHOCTb BBEACHHS B 6a3y AJAHHBIX CBEJEHUH O Kaapax PUPMBL.

CocpenoroyuM BHHUMaHHE Ha TIePBOM 3Tare.

IOna cozpanmns BJl HeoOxoauMMo mpexae Bcero MUCCAeNoBaTh ajiro-
pUTM npunoxeHusi. [IpakTuyecku peub MAET O MOCTPOCHUU BapHAHTA
9KCIEPTHOM CUCTeMbl peaibHOro BpeMeHH (BCPB).

B obuieM ciydae npolielypa BbISIBJCHHST airoputMa NpUIOKEeHHS,
KakK MokKas3aHo B [44], HOCTaTOYHO CIOXHA U TPydOeMKa. YIPOCTHM ee,
nosiarast, YTo AITOPUTM MPUITOXEHUS 3aaH.

IlpoBeneM ero onucaHue.

Oburas cxema paboTel cUCTeMbl MOKa3aHa Ha puc. 15.1. HerpyaHo
BUIETH, YTO OHA ABJISAETCS PA3HOBUIHOCTBIO CTPYKTYPH HHGPOPMAIIMOH-
HO-COBETYIOIEro pexuma (cMm. puc. 2.2).

Pa6ora DCPB npoBoauTca B JUCKPETHOM BpeMeHM, COCTOSIIEM MO
YMOJIYAHMIO U3 TPEX UHTEPBAIOB BPEMEHH, COCTABJISIOMIUX ceccuto GyH-
KLIMOHUPOBaHUA cucTeMbl. Kaxapiii MHTEpBan BpeMeHU HA3bIBAIOT TaK-
XKe YUKAOM.
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Puc. 15.1. Cucrema ynpaBneHus npueMoM Ha paboty
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ITocne okoH4yaHus CECCUHU CUCTEMA OOJIXKHA BEPHYTHCSA B UCXOOAHOE
COCTOSIHME.

®opmansHo onucanue DCPB npexcrasneno:

e OMucaHUeEM OObEKTa yrpaBJIEHHUS:;

® OMIMCAHUEM ACHCTBHUS CPEbl, MPOSIBISIIOLIEMCS B YBOJIbHEHUHU JIIO0-
Jeil ¥ MOSIBJIEHUH TIPETEHACHTOB B Havyane Kax/Aoro LUKJIA;

e MaTeMaTHYeCKUM OMUCAHWUEM JUCKPETHOW (MaluHa JIOTHYECKOro
BbIBOJA) U HEMPEPbIBHOI COCTABNSAIOWIENR MOJEIU YIPABISIIOILE YacTH;

e CUCTEMOM MPOAYKUUHA (npasun);

e OOBSICHEHUSIMU.

JIng onucaHust BBEAEM JOMOJIHUTEJIbHBIE 0003HAUeHus: (/) — JIMCK-
peTHbie MOMeHThI BpeMenu t € [1, T, [f] = [(t) — (+ — 1)] = const —
uHTepBa1 BpeMeHU. CuMTaeM, YTo Ha MHTEpBase | /| ckopocTtu x, y, x’, y’,
S, 8’ TIOCTOSIHHBI M MEHSIIOTCSI TOJIBKO HAa FPaHUUE MHTEPBATA BPEMEHHU.
Ilyctb [t] — onuH pabouuit IeHb.

O603HauuM vepe3 x [7], ¥ [f] — 4YKUCITIO MPUHATHIX U YBOJEHHBIX 3a
aexb. OYEBUAHO, YTO X, y, s — BEKTOpLI. Hampumep, x = {x, x,, x,;}', T —
NMPU3HAK TPAHCIIOHUPOBaHUs, {x, v € [1, 3]}, v= 1 — nayuuwnlii corpyn-
HUK, V = 2 — UHXEHEP-KOHCTPYKTOP, ¥ = 3 — WHXEHep Mo 3Kcrayara-
uun. Uupekcom (') obo3HaueHa MHboOpMaliUs O COOTBETCTBYIOLIMX KO-
opavHaTtax: x =x’,y =y’, s =¢s".

ITnan P MoxeT 3anaBaThCst IBOSIKO: €XEAHEBHbINH; ¢ HAKOIMJIEHUEM
(HampuMep, ¢ Hayaaa Mecsia).

[TpucBouM HMGPH CIOBECHO BLIPAXEHHBIM PELICHUSIM F, CyMMap-

HOE KOJIMUECTBO KOTOPBIX R(r € (l, R » PaBHO YUCY MPETEHACHTOB:

i = 0 — «oTKa3zarTh»,

I = 1 — «HayyHbIl COTPYAHUK»,

i = 2 — «UHXEHEP-KOHCTPYKTOP»,

i = 3 — «MHXEHep MO0 3KCIIyaTalumn».

OnucaHue 06BEKTA yIIPABIEHUS UMEET BU/L
w(y=z(@ =1+ [r](x[] = yltD. (15.1)

YBosieHHbIe (OMUCaHUE NEUCTBUSI CPE/ibl) OMPEUESIIOTCS] B PpexXUMe
JIMaNora B KOHIE KaX/10ro uukJia [f].

OnucaHue ynpapisiOLUEH 4acTU OfpeaensieTcss AMCKPETHOW H He-
MPEPbIBHOI COCTaBASIOLIMMH.

duckpeTHasl COCTaBAsIOLIAsi MpeAcTaBjeHa CUCTEMOKU MPaBUI
(tabn. 15.1).

®opmanbHO CUCTEMA NPABUI:
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Tabauya 15.1
Ta6nuua npaBun

b y(A) O(B") S c%:é) B | O | o
1 Her — o - - — OTKazaTh
2 Ha Ha — — — — Hayu_cotp
3 Ha HeTt >= 3,5 — — Hux_koHc
4 Ha Her < 3.5 >= 2 Unx_skcron
S Na Her £ 35 < 2 OTKa3aTh
, A = HeT;
, A=ma, B=#Her, C<35 D<2;
A =pma, B=na; (15.2)

, A=ma, B=uer, C2x3,5
, A=ma, B=mner, C<3,5,D22,

-
~
e
i
wo = o o

rae re[l, R], ie[l, 3].
HenpepbisHas cocTapisiiolast ynpapisiolieii 4acTH CUCTEMBI COCTO-
WUT U3 YpaBHEHUI:

w.ld=w,_ [+ 10/[1]), ecom i [f] =0, w, [0] =0; (15.3)

r

1pU pelieHUun u:

ulfl=w,[f] npur=R (15.4)

u
x[#} = ult], u(®) <e(d) (15.5)
E= g~ (15.6)

rae p — IUIaH MpHeMa Mo UITaTHOMY pacnucaHuio, 7 = 7 — uHdopMa-
LIUA O COCTOSIHMM 00beKTa yrpaBjieHus (KoluyecTBe paboTaroumx).

Obssicrenus. B npouecce paGoTbt MaUIMHBI (JIOTMUECKOTO) BhIBOJA
Ha ocHoBe npasBun (15.2) KOMMbIOTEP BHIPAGATHIBAET pelIeHUS-COBE-
Tol. Ecnu y MeHemkepa BO3HUKAET COMHEHWE B MPABWILHOCTU peuie-
HUSA-COBETA, OH MOXET 3aMpOCUTh Y KOMIbIOTEpPa OOBSICHEHHS, KOTO-
pbl€ BBIIAIOTCA B CAOBECHOI (GOpMYyTUPOBKE UCTIONB30BAHHOTO MPaBU-
na (tabn. 15.1).
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Hanpumep, nperenaenrta IleTposa peKoMeHAI0OBaHO NMPHHSATh HAYY-
HbIM COTPYAHUKOM Ha OCHOBC NpaBuJia 2, KOTOPOEC [JIACHUT:

ECIH Yuenas cmenens — Jla w Omipoumus — Jla, TO npuname
Hay4HotM compyoHUKoM.

IIpouecc paGoTw noan3opaTeNst nokasaH Ha puc. 15.2.

Ha ocHoBe aHaju3a ajaropuTMa NMpUIoXeHUsl BO3MOXHO COCTABUTH
TEXHUYECKOE 3aJaHue

Texnnueckoe 3anaHmne

JInsi BHITIOIHEHUSI TPOEKTHBIX paboT HeoOXOAMMBI CMEUATUCThl B
COOTBETCTBUM CO IUTATHBIM pacnucaHueM. Eciu mmeloTcss BakaHTHbIE
MecTa, 0oT6Op NMPETEHAEHTOB OCYLUECTBASIOT MO AHKETHBIM JIaHHBIM.

Heo6x011M0o CipoeKTUpoBaTh — B MOMOLLb PYKOBOAMTENIO — COOT-
BETCTBYIOLIYIO DKCTIEPTHYIO CUCTEMY peanibHOro Bpemeru. [Ipeanonara-
eTCsl, YTO OTOOP HAayYHbIX COTPYAHUKOB OCYUIECTBISIET HAYYHOE NMoapa3-
aeneHre (pUPMBI, a HHXEHEPHOTO COCTaBa — MPOM3BOACTBEHHOC MOJI-
pasneneHue.

O6wvem B/l He npessiuiaer 1 T'Gaiir.

HeobxonuMo ucnonb3oBaTh WHMpoKo pacnpocrpaHernnyio CYB/I.
Hnrepdeiic BJI cnenyet paccuutbiBaTh Ha KoHedHOro ronbiosatenst (KIT)
HayajabHOro ypoBHs, T. €. oT KIT He Tpebyercst 3HaHHil S3bIKOB MpoO-
TPaMMMPOBAHUS BBICOKOTO YPOBHSI.

BJI nomXHA UMETh CPEACTBA BOCCTAHOBICHUSI Mpu cO0siX U oOnaaarh
JIOCTATOYHBIM OBICTPOACHCTBHEM.

Konnenrtyansaas moaen. Ha ocrHoBe T3 MoxHO cocraButh HaGop
tabnuu BJI. Tabnuua «[Ipasuna» npuseaena paHee. B rabnuuax «Ulrar-
Hoe pacnucanue» (taba. 15.2) u «Cnucok padorawouinx» (tadn. 15.3)
JlaHHbIE TIPUBEAEHBI TOJAbKO JUISl EPBOrO LIMKIIA.

Tabauua 15.2
LLiraTHoe pacnucaHue (HadanbHoe)

Bpemst HonxiiocTh Mnan dakr Bakaicun
1 HayuHblit 10 5 5
COTpYIHUK
1 HUuxenep- 9 7 2
KOHCTPYKTOP
1 Huxenep no 1 9 3
IKCIUTyarauum
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Puc. 15.2. lNpoueaypa pa6orst ¢ BA:
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CnucoK WTAaTHOro pacnucaxuus (HavyanbHoe)

Tabauya 15.3

Bpc- DA Yuctas OTKpbI- Cpemimii G Craiye Jlonx-
MsA CTCNEIlb THA oaun THK T HOCTh
: Hayu.

1 BomorbsiHoB Na Na 4.8 7 Pabor. =y
) Hayu.

1 Kapumos Jla Na 3.3 5 PabGor. -
& Hayu.

1 Kpamckoii Jla Jla 4,2 8 Pab6or. iy
; Hayu.

1 Kpukynos Ja Na 3,5 9 PaGor. Gorp,
Hayu.

1 Tpy6eukos la Ja 4,1 15 Pab6or. cotp.
I { KpeiMoB [a Her 4,0 4 PaGor. Watskes
KOHC.

1 | Mamenos Ha Her 3,9 6 Pa6or.
KOHC.

1 | Oprnos Ja Her 3.7 3 PaGor. . ey
KOHC.

1 | Curtuos Na Her 45 | PaGor. M-
KOHC.

1 | Merpormy Ja Her 42 7 Pa6or. Bl
KOHC.

1 | Tapakauos Ha Her 4,1 3 Pa6or. VA~
KOHC.

(| Tpaskun Jla Her 5,0 9 pagor, | HHX-
KOHC.

Nux.-

1 Xoxnos Ha Her 40 4 Pa6or. i,
Unx.-

1 Yepxkac Na Hert 48 2 Pa6ort. G
Hux.-

1 KaceimoB Ja Hert 3.3 3 Pabort. i,
Nux.-

1 Konryposn Ha Her 3,0 4 Pa6or. SEETI

359



TIpodoascenue maba. 15.3

Bpe- O Yucnas OTKpbI- Cpeminit S Cr: Homx-

M AR CTCIICHIb THHA Gani 2 aTye HoCTh

1 | Kynuos Ja Her 3.3 5 Pa6ot Mrk-

' © | aKCIL

[ | PeSpos a Her 3,4 7 Pator. Hux.-

BKCTUL.

I | Pemesos fla Her 34 5 Pagor. | MMX-

DKCIUL

| Cokonon Ja Het 3.3 3 Pa6or. -

IKCILT.

| TuyHon Ja Her 3,0 6 Pa6or. M-

) IKCIUI.

1 | Tpoekypos Ha Her 3,0 4 PaGor i

! ’ 3KCIUL.

|| Mtagens Jla Her 32 9 PaGoy, | HHK-

IKCIUT.
I Kapros Ha Ha 3.2 | Iperen.
| Kpbuios Ha Ha 3,1 2 ITperen.
| Cunuon Ha HeTt 4.5 | [peTeH.
i Cumonos Na Her 3,9 2 TlpereH.
1 HUBaHoB Ia Her 3:2 3 [MpeteH.
| Koanos Ja Her 3,4 4 fpereH.
| [Terpos Ja Jla 4,0 1 [TpeteH.
I I'ypos Jla Her 4,0 3 [TpereH.
1 LlBeTkoB Na Hert 3,0 1 IMpeTen.

@parMenTanusa H Jokam3anma. M3 TeXHU4YeCKOro 3agaHus Clieayer,
4TO HEOOXOAUMO NPOBECTU TOPUZOHTANLHY10 (PparMeHTaUKIO TAOMULL, YTO
yaoOHee BCero OCylleCTBUThb BBEAEHWEM BUIOB. TaKoil BapHaHT, He3a-
BUCUMO oT BbiOpaHHoil CYB/I, sinsierca ogHOBpeMEHHO OTHUM U3 CITO-
COOOB 3aLIMTHI JAHHBIX OT HECAHKIIMOHMPOBAHHOI0 JocTyna. EcrecTBeH-
Ho, uto B/l pacrionaraercs na cepBepe. JyGarMpoBaHue JAHHBIX OCYLUE-
CTBUM C [IOMOILLIBIO CO3/IaHUST Pe3epPBHOI KOIMHU.
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Boidop CYB/I. OctanoBuM BbIOOp, KAK U patee, Ha PEASIUMOHHOM
MOJIE/IU NAHHBIX, KAK UIMPOKO MPUMEHSIEMOIA.

Herpyato Bugers, uto B/l noskHa 6biTh MHOTONONB30BATENLCKOM,
YTO BO3MOXHO JOCTHUYb MHOIOTIONb30BATENbCKUM ((paiin-cepBepHbIM)
PEKUMOM WM PEXUMOM KiIHMeHT—cepBep. TIpeanouyTuTe/ibHbiM, B CHAY
MeHblllero Tpaduka, siBISIETCSl PeXUM KJIMeHT—CepBep.

B kauectBe kpuTepueB Bbibopa koHkperHoi CYBJl B coorBeTCcTBII
¢ T3 MoryT ObITH UCTIONB30BAHBI, KaK B 1. 14.4, MexaHu3M OIOKUPOBKH,
0COOEHHOCTU XPAHEHMUS] JAHHLIX, MPOU3BOAUTEIBHOCTh, XApaKTep WH-
cTaI MU, o6CcayxXuBaHe, KOHOUTYpPUpOBaHHWE U HACTPOiiKa, BOCCTa-
HOBJIEHHWE JAaHHbBIX NpU cbosx, TpeboBaHue K pecypcam (cM. Tabn. 14.1).

TlepeuyncieHHbIM KPUTEPUSIM B HAMOOJbLIEH CTeNeHU YIOBIETBOPSI-
et CYB/I InterBase, ucnonbwzyemasi B cpene Delphi.

Ipusenem nepBoHaYajibHO OCHOBHBIEC NpeEAENbHbIE XaPAKTEPHCTUKH
InterBase.

O6vem BJI — 10 I'Gaiit, konuuecTBo noseit — ao 10 000, KoauuecTBo
3anuMceil — He OrpaHUYeHo, YKo Tabnul — a0 65 000, minHA 3anucu —
o 64 kGaiit, [UTMHA MoJst — 10 32 kbaiit, BioxeHHocTh SQL-3anpoca —
10 16, pasmMep XpaHUMOI MPOLEAYPH WM TpUrrepa — 1o 48 KOailT.

InterBase ucnonb3yer caeayowme THIbL gaHHbIX: small (£ 32 767, 2
Gaiita); integer (+ 2 mnpa; 4 6aiira); float (= 3,4 E * 38; 4 Gaiita);
double precision (£ 1,7 E £+ 308; 8 6aiit); char, varchar (CMMBOAbLHbII
THII, A0 255 cumBoaoB); date. BMecto Tuna ganHbix float nyyuie ykasbi-
Bath decimal(a, b) wnu numeric(a, b), rae a — KOIUUECTBO 3HAKOB; b —
YUCJI0 3HAKOB NOCJIE 3aMsTON.

Jozuweckas modeas. B cuny crieunukn Tabiuil CBsIi3u MEX1y HUMMU,
B BUJIE CXeMbl CBA3eit, He coznatorcsi. HeoGxoaumble cBsI3n ycTaHaBIH-
BaIOTCST B COOTBETCTBYIOLMX 3aIipocax.

15.2. PEAJIN3ALNA BA3bl JAHHbIX

OTMeTHM, UTO JUIsl MPOBEPKU paboThl paccMmarpuBaemasi 6aza AaH-
HbIX [MEPBOHAYAJBHO peajiu30BaHA W TECTUPOBAHA C UCMONB30BAHUEM
CYB/JI Access. Unutepdeiic nonbzoparensi b/l BbinogHeH ¢ npuMeHeHu-
eM Menio (puc. 15.3). Takoil nojaxoJ Mo3BOAMNA He TOJIBKO oTpadoTaTh
OCHOBHbIE TTOJIOKEHUST paboThl nonb3oBarenst ¢ bll, no n ynuduumpo-
BaTh ANITOPUTM MPUTOXKEHUS C MOMOLUBIO CUCTEM bl HCITONb3YEMDbIX dasiee
1abIOHOB.

BMmecrte ¢ Tem CYDBJI Access cTaiKMBaeTCsl, KAK OTMEYAIOCH paHee, ¢
cepbe3HbIMK NPOGJIEMAMH CO3JAHMSI CETEBOTO BapUaHTa (pacnpeaeneH-
Hoit BJI), onpenensieMoro TeXHU4YeCKUM 3amaHueM. B cuiy aroro aanb-
Henwee uznoxenme kacaercss CYBJL InterBase B cpene Delphi.
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®opma "Ob6paboTars”

®opma "Tlokasats”
Hrar i
Bt Hayvars e e D
IITatHoCE
pacIicaHue KaJlPBl Konmmgectso
3anyck LHKJIOB
TPaBI
PabGotaonme -
KonmiyecTBe HHbIH
Ppe3yNETar
IIperenneHTH
Hsmenenue
TPaBUI
TpuHAMaeMbie
Hsmenenue
3yNbTaTa
IpunsTHEe Py
O6bacHeHHE
VBoneHHzIe
IMpunsars
BCEX
TIponomxurs

Puc. 15.3. Untepdeiic nons3osarens, peannsosanuniit B CYB]l Access




Delphi
i

Pexam Kiment-cepsep

i pe— 1 1 1
na}gﬁm BDE Administrator|| | WISQL SQL Explorer| |SQL Manager

T T 1 1

Hnrepdeiic
Homé’gmm @opmet Delphi| | Menio KHOnKY | |DneMeHTH! yIIpaBneHus
A I el
OPUTM B y
= | Bnoxennsri SQL Berpoennsiit SQL
TIPWIOKCHUH Wnrepdeiicuniit SQL u

Object Pascal

Puc. 15.4. Cucrema peaiuzaumu pexumMa KIMEHT—CEpBep

Cucrema peanusauuu bJl B pexuMe KiueHT—-cepBep nokazaHa Ha
puc. 15.4.

B pexumMe KIHEHT—CEPBEP BbIACASIOTCS ABAa BapHaHTa; JIOKabHbIH
(cepBep M KJIIMEHT PACIIONIOKEHbl HA OIHOM KOMMbIOTEpPE) W yaaleHHbIi
(cepBep U KJIMEHT — Ha pa3HbIX KOMITbIOTEpax).

PaccMoTpuM mocieaoBaTeNbHO HA3BAHHBIC BApUAHTHI, NPU 3TOM B
JIOKAJIbHOM BapuaHTe rnpouenypy pparMeHTauuMm OnycTuM.

JlokanbHbI BAPUAHT PEXUMa KIIMEHT—CcepBep

PexuM KIMeHT—cepBep MOXET ObITb MOCTPOCH C MOMOLIBIO:

1) npsiMBbIX 3arPOCOB K cepBepy (uepe3 KoMnoHeHT Query);

2) 3ampocoB 4Yepe3 XpPaHMMble MPOUEAYPbI, «PACMOOXEHHbIe» Ha
cepBepe.

ITepBriit cniocod nogpo6HO onucaH B [19]. Jlng Hero xapaktepHa
BBICOKAsI BBIYMCUTENBHASI HATPY3Ka KJIMEHTOB, B CUITy Yero TaKoii CIo-
cob ynoOHee Ha3BaTh KBA3HPEXKUMOM KITHEHT—CEpBEP.

Bonee rpaMoTHBIM — ISl peajiu3aliiy aJirOPpUTMa NPHIOKEHU —
SIBJSIETCSI BTOPO#i CIMoco0 ¢ MCIOJIb30BAHUEM JUISE XPAHUMBIX MPOLERYP
BJIOXeHHOTO a3bika SQL. PaccMoTpuM ero 6osiee nojipobHo.

CYB]I InterBase «paGotaer» ¢ BioxeHHbIM si3pikoM SQL. B 1o xe
BpEMS 3aMPOChl C KJIMEHTCKOrO MPUJIOXKEHUs] OCYILECTBASIIOTCS C 110~
Moipio HHTepdeiicnoro SQL yepes koMnoHeHT TQuery U si3biKa npo-
rpammuposanus Object Pascal (BoamoxHo 4yepe3 dopmupyemblit SQL-
3anpoc).

363



HerpyaHo BUOETH, YTO CPEAM TUIIOB JAHHBIX HET CHETYMKA (aBTOUH-
kpemeHT — B CYBJI Paradox). Ero 3ameHser cneuuanbHasi mporpamma,
MoNYy4YUBUIAsA Ha3BaHUE eeHepamop. [eHeparop 00bIUHO cBsi3biBalOT ¢ SQL-
OMNepPaTopoM HJIM TPUITEPOM, PeXe — C XpaHUMOW MPOLEeNyPOii.

He npeaycmorpero B InterBase v nosyaBromarnueckoe 3ajianue yc-
JIOBUII HA 3HAYEHUE, CChUIOYHOM LEJIOCTHOCTH, KaK 3TO UMEeT MeCTO B
CYDB/ Paradox. YcnoBusi Ha 3HAUEHUE U OTPAHUYCHUST OTPEAENSIIOTCS
orpanuvyeHusiMu CONSTRAINTS, 3amaBaeMbpIMH B HesiBHOM (6e3 yka-
3aHUSA UMEHHU) MU SIBHOM (C yKa3aHUEM UMEHU) BHUIAX.

Jnst peanusauuu OCTaJdbHBIX MPOUEIYP UCHONB3YIOT IOMOJIHUTENb-
HbIE MPOrpaMMbl, Ha3biBaeMble mpuzeepamy. OHU «paboTaIOT» ¢ COOBITU-
samu Before* (no), After* (mocne) kakux-jubo H3MeHEHH B Tabnuuax.
[enepatopbl, XpaHUMBIe [POLEAYPHl, TPUITEPLI [MUUIYTCS HA BIIOXKEH-
HOM si3blKe nmporpamMupoBanus SQL.

A. COBCTBEHHO BJI. B nocrpoennu BJI Ha cepBepe no-npexHe-
My BblaensieTcsi popMupoBaHue anvaca u ctpyktypbl BJl, 3amonHeHue
TabMUL JAHHBIMM.

Aauac. BribepeM B kauecTBe MMeHU anmnaca priem_s. B CYB/] InterBase
Bce OOBEKTHI MOMEILAITCA B OnuH daiin. B cBa3u ¢ 3TUM nepBOHAYANb-
Ho ciaenyer cozgath daitn B/l (c uMeHeM priems) ¢ MOMOILBIO YTHIMTH
WISQL. Ee 3anyck ocyuiectBasiercs uepes anemeHT Interbase 4.2/WISQL
rojgoBHoro MeHo Windows.

B ronosuoM meHio WISQL Bri6epem File/Create Database u B mno-
sBuBlleMcsi okHe Create Database ycraHOBUM JIOKanbHbIH BapUaHT
InterBase (Local Engine), umsa nonb3oBatens (IyTh, Hampumep,
D:\student\Chert_cl\priems.gdb) u rmaposs (no ymona4aHuio — masterkey)
CHCTEMHOTO aiMMHHUCTpATOpa s JIOKaNIbHOro cepsepa InterBase.

Hns HamexHoM «pyccudukauuu» B okne Database Options cieayer
ykaszatb DEFAULT CHARACTER SET WIN1251.

Haxarune knonku OK npuBogur K 3anomMuHanuio daiia B/,

3aganue uMenu bl BO3MOXHO U IpOrpaMMHO — C TTOMOILIbIO SCript-
(aiisioB, onucaHHBIX MO3AHEE,

Tenepb MOXHO — 11 POPMUPOBAHHUA anuaca — OOPATUThCS K YTH-
qute BDE Administrator. B ee ronoBHoM MeHIo depe3 Object/New BbI-
6epem B okHe New Database Alias B kauectBe uMeHu apaiiBepa INTRBASE
(INTERBASEI1). 3ameHum ero Ha priem_s. B mpaBoM okHe B CTpoke
SERVERNAME ykaxeM nytsb K cosgaHHomy ¢aitny. B cTpoke
USERNAME 3agagum umst SYSDBA. IllenkHeM mpaBoit KHOTIKOI MbILUK
Ha MMEHU ajMaca B JIEBOM OKHe W BbIOepeM 3JeMEHT MeHio Apply u
3adMKCUpyeM co3maHHbIi annac. HaxMem «+» cieBa oT MMeHU ajnuMaca
M B OTKpHIBIIEMCSl OKHE BBelleM Napojis masterkey.
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OTMeTHM, YTO WMSL MONIB30BATENA U [ApOJb ABASIOTCA CPEACTBAMU
samwuTel B/l 1 npu padore InterBase 6yayr wacro 3anmpawmBarbes. Ha
BpeMs otnaaku BJl takoit 3anpoc MOXHO 3aBJIOKUPOBATD.

Co3nanue anuMaca 3aKOHYEHO.

Ero MoXHO MCTONB30BaTh HEMOCPEACTBEHHO B KOMINOHeHTe Query
ONHOUMEHHON uenouyku pocryna K bJI. OnHako npeanoyrurelibHee —
IS yy'lieHus npouecca ynpasneHuss b/l — nepen o6bektom Query B
ronosHoit popme Delphi BctaButh koMnoneHt Database (06btuHO oauH
st 6as3el maHHbBIX). B Hem B KauectBe cpoiictBa AliasName ycraHoBUM
priem_s, a B kKauecTBe cBoiictBa DataBaseName — priem_ss. Temepsb
aJInacoM JUTSE KOMITOHEHT Query CTaHeT priem_ss.

Cozdanue cmpyxmyper mabauy. CTpyKTYypa Tabnuil Co3gaeTcs vyepes
rnporpamMMy, HarmMCaHHYIO Ha BjoXeHHOM sa3bike SQL. Ee MoxHO BBO-
IHTb B KOMIIBIOTEP ABYMST CITOCOOaMH.

1. ITepBoHayanbHO HAMUCATHb BCIO TIpOrpaMmy (script-paiin) B nio-
60M M3 TEKCTOBBIX peaakTopoB. [Tpu ee coxpaneHum daitny crenyer 3a-
JaTh pacuinpenue sql. 3aTeM nporpaMMmy MOXHO BBECTH € MOMOLIbIO
yrunutel WISQL (Run on ISQL Script).

Takoit cnocob yao6eH npu HANWYUM MOBTOPSIOLIEHCS MOCaen0Ba-
teabHOCTH SQL-0onepaTopoB U MPU UCTIONL30OBAHUU OTJIAXKEHHBIX dait-
soB. TTpu ux popmuposaHuu tpedyercst Gonbluasi BHUMATEIbHOCTh, TI0-
CKOJIbKY TPU HaJIMYUU OLIMOOK B MporpaMmMe mnepBbiii cnocod dakTu-
YeCKH CBOAMTCSI KO BTOPOMY.

2. 31ech MoxeT ucnosib3oBarbest yruaura WISQL vnu yrunura SQL
Exlorer.

ITpu BeizoBe WISQL nosie3Ho 3akpenuts «pycudukaumio». JList atoro
B pexuMe Session/Advanced Setting B okHe Character Set On Hago 3a-
matb WINI1251.

Inst co3maHmst CTPYKTYPHl TaOMUMIL M MX 3aMOJIHEHUSI HCTIONIb3YeTCs
a3biKk SQL.

Ycranosum cereboe coeguHenre bIl ¢ WISQL uepes anement File/
Connect to Database ero ronoBHoro MeHo. B oTkpbIBLIEMCSI OKHE 3aja-
JuM nyth K BJI, uMa nonp3oBarens v napoJb.

B nosiBuBuieiicst 3acraBke B BepxHem okHe SQL Statement caenyer
nabparb SQL-oneparop. Tak, ans coznanus tabauuel Pravila Habepem

CREATE TABLE Pravila(
Nomprav integer Not Null,
FIO varchar(15),

Stepen varchar(5),
Otkrytie varchar(5),
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Znak_ball varchar(5),
Sr_ball numeric(15,2),
Znak_Stag varchar(5),
Stag integer,

Dolgnost varchar(10),
Objasnenia varchar(120)

);

Mo 3aBeplueHnn HaGopa cAeayeT HaXaTh KHOMNKY Run.

Ha6op «nepexomut» B okHo ISQL Output ¥ npu OTCYTCTBAU OMWU-
60K Boinosiusiercda. [Ipu HaTMYMM OLIUOOK BhIIAeTCsl COOBIIEeHHE, B KO-
TOPOM yKa3blBaeTcsi CTpOKa M 3HaK B HaOope, rme AOMyLieHA OIIMOKA.
ITocne ee ucnpasiieHUs ciledyeT CHOBAa HAXATh KHOMKY Run.

OnucaHHas npoueaypa yroMmurenbHa, U moroMy B WISQL kHonka-
MU Previous u Next MOXHO BO3BpPaTUTh HEOOXOAUMBIA ONEpaTop U3 HUX-
HEro okHa B BepxHee. [Tocne ero KOppeKTUPOBKU OH BBOAMUTCS HAXaTH -
eM KHomKHu Run.

ITonrBepxxaeHUe OKOHYAHUA Habopa NpOrpaMMBl OCYIIECTBJISIETCS
BbIOOpOM B rosiosHoM MeHto File/Commit Work, a orka3 ot BbinonHe-
Hust — File/Rollback Work.

IMocne 3aBepurenust pabor ¢ WISQL orcoenuuenne or B/l nposo-
autcs Boidopom File/Disconnect from Database. Boibop kHonku Exit
o3HavaeT Bhixoa n3 WISQL.

Cnenyer oTMETUTDb, UTO BioxeHHbIn SQL MMeeT cnabbie cpencTna
OTNA/KMU MPOrpaMMm U HeyaoOHbIi uHTepdeiic. OaHAKO BbICOKOE ObICT-
poAeicTBHE MPOTrpaMM Npu padboTe B CETEBOM pexXHMe 3aCTaBisieT MU-
PUTBLCSA C ITUM HENOCTATKOM.

Yro6bl KoHTponuposBarh padory WISQL, BO3MOXHO HMCMONB30BATH
MEHIO.

[Mpu Haxaruu asemeHTa MeHio View/Metadata Information Beinaer-
cs1 3actaBka View Information. B Heit MoxHO BbIGpaTh THTT M UMS 00BEK-
Ta, B peaynbrare yero B okHe ISQL Output Gyaer nokasaHa rmporpamma
06beKTa Ha BJIOXEHHOM aA3bike SQL.

Ecnyu uMa o6bekTa He 3aaHO, BBIIAECTCS CMUCOK OOBEKTOB JAHHOIO
THUIA.

Bribop anemenTta meHio Extract /SQL Metadata for Table u umenu
TabJIMibl TIPUBEIET K BbiAAYe JAHHBIX O HEil, KOTOpble MOTYT GhITh CO-
XpaHeHHI B txt-caitie.

Haxarue Extract /SQL Metadata for Database BbI30BeT BbIIayy Me-
TaganHbiX 0 BII B BUAE nmporpamMmel Ha BiokeHHOM si3pike SQL. Ee MoxHOo
CKOMUpOBaTh B Oydep U 3aTeM COXPaHUTD, Hanpumep, B penaktope Word.

Ipumep Takoit SQL-nporpammer npuseaeH B Ipuwroxenun 3.
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3anoanenue mabauy. 3anonHeHe MOXHO ocylecTBUThL B WISQL nnn
B SQL Explorer.

B nepBoM cityyae npou3BOAUTCS MOCTPOUYHAs BCTABKA JAHHBIX C MMO-
molupto onepatopa INSERT. KoppekTupoBka JaHHBIX MOXET OCYLIECTB-
astees onepatopamu UPDATE u DELETE, kouTponb nosyuyeHHbIX pe-
synapratoB — oneparopom SELECT. OgHako Takoil cnocob yroMuTesieH.

bosnee yno6Ho ncnonp3zoBanye yrunuthl SQL Explorer, koropas no-
3BOJISIET K TOMY XK€ CO3/iaBaTh CTPYKTYpY TabIuLI.

Iocne orkpbiTus SQL Explorer Ha akpaHe MOSBISIeTCS ABYXOKOHHAsT
3acTaBka. B neBoMm okHe BbIOMpaeTca 3aknaaka Databases u HeoOxonu-
Mblil anuac. HaxaTtue «+» cjieBa OT Hero packpbiBaer rnepeuyeHb THUMTOB
oobekToB BJI. HaxaTtue «+» y BBIOpaHHOIro THNa 0GbeKTOB paCKpPbIBAET
nepeyeHb MMeH 3TOro Tumna oObeKTOB. BoIOOp MMEHU BbI3bIBAET MOSIB/E-
HHE B MPaBOM OKHE Tpex (A Tabauu — 4YeTblipex) 3aKIalokK.

3aknagka Definition onpeaensier MeTagaHHble KOHKPETHOO 0OBbeK-
Ta, 3akiaaka Text nmo3Bonset noayuuth SQL-oneparop co3gaHust KOHK-
peTHoro obnwekTa. BoiGop 3aknaaku Data (ana tabnauu) no3possieT npo-
BECTU MPOCMOTP, 3ArOJIHEHUE U KOPPEKTUPOBKY JIAHHBIX B BbIGpaHHOM
tabnuue.

Inst BBeIeHUS HOBBIX JaHHBIX CleayeT HaXarb «+» B HaBUratope u
Mocje0BaTeIbHO BBOAUTL 3anmucu. Ilpu mepexone Ha TIOCAEAYIOLILYIO
3aMUCH TpeabIIyLIas 3aNOMUHAETCSl aBTOMATHYCCKH. 151 3anoMUHaAHKS
nocjenHei 3anMcu HeoOX0AMMO HaxXaTb KHOMKY Post unu Refresh naBu-
raropa.

Co3snaHye nporpaMMHOro Koa Mo60oro 00beKTa OCyLIECTBASIETCS TIPU
BeIGOpe 3aknaaxu Enter SQL. B BepxHeit yacTu npaBoro okHa Habupa-
ercst SQL-onmeparop U HaAXXMMAETC KHOIMKA ¢ U300pakeHUeM MOJTHUM.
Ecnu oneparop HabpaH KOPPEKTHO, B HUXHEN 4acTU MPaBoro OKHa ro-
ABJISIETCS Pe3yJIbTAT BHIITOMHEHUS onepaTopa (B MPOTUBHOM Cllyyae Bbl-
Jgaetcst cooGuieHue 06 owudke). Ilocne ycneitHoro BHITONHEHUS Ofe-
paropa cnenyer o6HOBUTE B yTuiuTe wHbopmauuio o B ¢ nomouubio
anieMeHTa MeHio View/Refresh.

KonTtponp 3a pa6otoit BJI u ceprepa B yiajieHHOM BapuaHTe OCyllie-
crBasiercs yrmintoit Interbase Server Manager.

B. UHTEP®ENC ITOJIB3OBATEJIS. B pexume KiueHT—cepBep
cepBepHasi yacTb MHTepQeiica MoMb30oBaTe sl pa3BUTA, KaK MpaBuio, cnabo.
B HeM BbIBoOmATCS MmapaMeTpsbl, oblumue o Bcex KIUEHTOB. Takux napa-
METPOB 0OBIYHO HEMHOTO.

OCHOBHOM akLIEHT B pa3paboTke uHTepdeiica nonp3oBareas nepe-
HOCUTCSI Ha MHTep(deiic KineHTa.

IIpu dpopmuposanuu nHTepdeiica yuremM OTbIT, HAKOIUIEHHBIA NPH
BBIMOJIHEHUH paboThl [19], rae mHTepdeiic nonp3oBaresis MOCTPOCH Ha
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ocHope oaHo# dbopmbl Delphi. B cBsizu © 3TUM yCnoxXHWICS nporpamM-
MHbIA KO/ 3a CYET OpPraHu3auMM JOCTYNA K JIEMEHTAM VIIPABICHHUS,
BBeeHUsSI JOMOJIHUTENbHBIX KHOMOK IMPU Mepexoe OT TPYITN 3MEMEHTOB
MEHIO K JIDYTHMM 2JIeMEHTaM MEHIO, MOCTOsIHHOro usMmeHenusi SQL-ome-
paTopa B KOMMoOHeHTax Query.

T1pu ucnonb3oBaHUU HECKOJBKUX (GOPM KOMMOHEHTHI Query MOXHO
3AKPENUTh 32 KOHKPETHBIMH BbIBOIMMBIMU HA 3KpaH BapHaHTaMM Tab-
v, neperocoM SQL-oneparopos B cpoiicrBa SQL kommnoneHT Query.
[Tpu 3ToM noTpedyeTcst AOMONHUTENbHBIM TPOTPAMMHbBIA KOJL JUISI B3au-
mozeiicTBus GopM, HO OH MHOTO TPOLLE «yCTPAHSIEMOTO» IPOrPaMMHO-
ro Koja.

B of6lieM ciyuyae MOXHO MConb3oBath AeBsaTb (Gopm Delphi pis
KJIMEHTA U OIHY — ISt cepBepa.

TIpu nepexoge K XpaHWUMbIM MPOLEAYPAM aJrOPUTM NPUITOXKEHUS
KJIMEHTCKOM YyacTu pe3ko ympouiaetcs. s tabnauu «Kangper», «Pabora-
rouue», «[Iperennentol», «[lpuHnmMaemeie», «[IpuHarote» SQL-onepa-
TOPHI MOYTU COBMAAAIOT.

B cBa3u ¢ 3TMM Jyvie ucnojib3onsaTh yerbipe dopmol Delphi mia
KJIMEHTa M OJHY — JJisi cepBepa. Torna BO3MOXHO TaKoe «pacrpeielie-
HUEe» Tabnuu.

Cepsep
Form35, Ha kortopoi pacnonoxenbl koMnoHeHntbl Editl u Edit2 pis
(pukcauuu Tekyilero UMKIa KU 06l1ero KoJAUyecTsa UKIOB.

Kianent

Forml (ocHoBHast) — MeHI10 U Tabnuia «llltarHoe pacnucanue.

Form2 — tabnuua «Kaapbl» U ee cOCTaBHbIE YaCTH.

Form3 — tabnuua «O6bICHEHUSI»,

Form4 — tabnuua «I[Ipapuna».

®opmel Delphi Form2 — Form4 — mopansHbie. TTpy ux 3akpbuiTun
OCYILECTBUM MEPEKITIOYEHNE TOCTYMHBIX DIEMEHTOB I'OJIOBHOTO MEHIO.

B ronoBHoM meHio Form1 Buigenum anementol lasnas, Hokaszams,
Obpabomams.

Anst 31eMEeHTOB FOJIOBHOTO MEHIO MpelBAPUTENbHO BBEAEM CIIENYIO-
liee AesieHUE,

T1asnan

OTKpbITh

BetitTu

Hoxazame

LllTarHoe pacnucaHue
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Kaapni
[TpereHaeHTHI
Pa6oTrarmourie

[IpuHumaembie

IMpuHsiThIe

YBoseHHbiE

Oébpatbomame

Hayarse

3anyck npaBui

KonunyecTBeHHBIH pe3yabTar
O6bsicCHEHUS!

U3zMeHeHue npasui
HU3MeHeHHe pesyabraTa

IMpuuAaTe Bcex

[Tpoponxuts

3amevanue. TIpn MCMONL30BAHUM HECKOABKUX (HOPM ClicdyeT ycTa-
HOBHUTb HEOOXOOMMBbIE CBSI3U MexXay Humu. s aroro B momyne unit
rocJie 3arojoBka implementation MUIIETCs CTPOKa

uses unit1, ..., uniti, ...unitm;

bes ycranoBneHus cBsizeit GopmMbl B3aUMOICIICTBOBATH He OYAYT.

B. AJITOPUTM IIPUNOXEHHUA. [Ina dopmupoBanust airopurma
ucnosib3yeM wabnousl [19]. ITod wabronom NOHUMAETCSI 3aKOHUEHHasI B
1IeJIEBOM OTHOUIEHMHU M MOBTOPSIIOLIASICSl MPOrPaMMHasl YaCTb NMPOLELy-
pot (procedure) unu dyukuuu (function). llabnon MoxeT ObITH MOCTPO-
eH U3 DJIEeMEHTAPHBIX U KOMOMHHUPOBAHHBIX COCTAB/ISIOLLIMX.

BIl1. Daemenmapusie cocmasasioujue. Tlpocreiimmm (a1emMeHTap-
HBIMW) COCTABIISIIOLMMU siBjisitoTcst onepatopbl SQL: Buibopku (SELECT),
o6uosnenust (UPDATE, DELETE, INSERT), yuuuroxenust (DROP) u
nocrpoerust (CREATE) ta6nuu (TABLE).

Cneayer OTMETUTb BO3MOXHOCTb IBYX CIOCOOOB UX peasiM3aliu.

1. Mcnoan3oBanue cooiicrea SQL — kommonenTa TQuery:

select * from kadry
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BTOT Ccnocob MpuMeHsIoT npu MHOroopMHOM (MHOTOOKOHHOM)
uHrepdeiice, koraa o6peKT Query GopMbl «3aKpernieH» 3a KOHKPETHOM
TabAMUENR U BUJ 3alpoca He MEHseTCsl B TeUeHHe Bceil CeCCHH.

2. CocraBnenue (opMupyeMOro 3ampoca, pasmMeuiaeMoro B nporpam-
MHOM Koge. Torma npeabuiylidit npuMep MOyYUT BUL,

Query1.Close;

Query1.SQL.Clear;
Query1.SQL.Add(’select * from kadry’);
Query1.0pen;

BTOT cMocod NpUMEHSIETCSl IPU OTHOOKOHHOM BapHaHTe UHTepdeii-
ca WIK B Cllyyae YacTOro U3MeHeHHst BUAA 3ampoca B oobekTe Queryl.

C Touku 3peHus HanucaHusi SQL-3anpoca pasHulIa HEBeJIMKa, IO0-
3TOMY AajibHeiillly1o npouenypy GopMUpPOBaHUs LWIA0JIOHOB WUTIOCTPH -
pyeM ¢ ucnonb3zoBaHeM SQL-cBolicTB.

BII1.1. Onepamop select ucnonb3yercsi B MHOTOYUCIEHHBIX BapHaH-
Tax, OMpeneisieMbiX CIEAYIOUIMMM OCHOBHBIMH MPU3HAKAMMU:

a) MCMOJB30BaHMEM TMAapaMeTpoB (IBa Kjlacca — OOBIYHBIM U ¢ rapa-
METpaMH);

6) npumMeHeHueM (yHKuMii arperupoBaHMsi (OOBIYHBIM, arperupo-
BaHHbI);

B) BO3MOXHOCTBIO PelaKTUPOBaHMSI TAaOJMYHEBIX JaHHBIX MOC/IE Bbi-
30Ba TaOnuLBl HA 3KpaH (0ObIuHBIM, RequestLive);

') UCNIOJIb30BAaHWEM OJHOM MJIM HECKOJIbKUX MCXOMHBIX TaOuLI.

Jins npoektupyemoit B3 npeactaBnsior MHTEpeC CNeayoLNe BADUAHTEL

1. Ilpocras Bbibopka (OymeM Ha3wiBaTh BapuaHT selectl):

select * from kadry

2. Boibopka ¢ mapameTpamu (select2), B KOTOPOil BBLIZETUM CIIy4au:
e ¢ oiHOI Tabnuueit (select21):

select dolgnos, count(dolgnos) as fakty from kadry

where (status="pa6oT’)

And(vremja between 1 And :vremja)

group by dolgnos

ParamByName('Vremija’).Value:=StrTolnt(Edit1.Text);
e ¢ IByMs Tabnuuamu (select22):

select K.vremja, K.Familia,
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K.Uch_stepen, K.Otkrytie, K.Sr_ball,
K.Stag, K.dolgnos,

P.Objasnenia from kadry K, pravila P
where vremja=:vremja And
P.nomprav=K.nomprav
Vremija’).Value:=StrTolnt(Edit1.Text)

3. BriGopka ¢ BbrancienuaMu u GyHKuuaMu arperuposanus (select3):
select dolgnos, count(dolgnos) as fakty from kadry
where status='pa6oTt’

group by dolgnos

4. BriGopka ¢ napaMeTpaMi ¥ BO3MOXKHOCTAMH H3MEHEHHS! BbI3BAHHBIX

JAHHBIX B JHAJOre:

24+

RequestLive:=True;

select * from kadry

where (status="mpuHum’)

and (vremja=:vremja)
ParamByName('Vremja').Value:=StrToInt(Edit1.Text);

BIl1.2. Onepamop update c TpeMsi pasHOBUAHOCTSIMU:
1. C napamerpamn updatel, Bitouatouimii 1Ba noakiacca:
e 1iMsI UBMEHSIEMOTO MM0Jist He BXOAMUT B ycnoBus (updatell):

Update kadry

set nomprav=:nomprav,

dolgnos=:dolgnos

where (uch_stepen=:uch_stepen)

And (otkrytie=:otkrytie)

And (Sr_ball<:Sr_ball)

And (Stag>=:Stag)

And (status='mpeTteH’)

And (vremja=:vremja)
ParamByName('nomprav’).Value:=Query?2.FieldByName('nomprav’).Value;

e UM U3MEHSIEMOTO [10JI1 BXOAUT B ycsoBus (updatel2), npu atom
JUISI IEpeMEHHOI UCMoJib3yeTcsl MpucTaska old_

Update kadry
set status=:status
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where (status=:old_status)
And (vremja=:vremja)
ParamByName(’status’).Value:="npunart’;

2. C napamMeTpamu, BLIYMCICHUAMH U HCTIO/Ib30BaHKEM NMKNa (update):

Update stat_rasp

set fakty=:fakty,

vacanc=plany -fakty

where (dolgnos=:dolgnos)

And (vremja=:vremija)
ParamByName(’Vremja’).Value:=StrTolnt(Edit1.Text);

3. C napameTpaMu, UMKIOM M ccbiikoii Datasource Ha nmapamerps!
(update3):

update stat_rasp

set plany=:plany, fakty=:fakty,

vacanc=:vacanc, prinimaem=:prinimaem,

nedobor=:nedobor

where vremja=:vremja and dolgnos=:dolgnos
Datasource:=DataSource2;

BI11.3. Onepamop insert:
1. O0brunbii (insertl):

insert into kadry
values(TleTpog’, ‘aa), ...);

BII1.4. Onepamop delete:
1. O6b1unsiii (deletel):

delete from pravila

2. C napamerpamu:

delete from kadry

where vremja=:vremja and dolgnos="oTkasarb’
ParamByName('Vremja’).Value:=StrTolnt(Edit1.Text);
BII1.5. Onepamop drop yuuuroxenus tabnauist (dropl)

drop table pravila
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BII1.6. Onepamop create coznaumst Tabnuupl (createl), onMcaH b
paHee.

BII2. Komnaexcuvie cocmasasirougue, ucnoavsylouue ne menee 08yx sae-
MEHMAPHBIX COCMABATIOUUX.

BII2.1. Cocmagasnrowasn insertl (insertl + selectl):

insert into kadry
select * from kadry_ish

BI12.2. Cocmasasiowasn updatel (updatel + select3):

update stat_rasp
set plany=:plany, fakty=:fakty,
vacanc=:vacanc, prinimaem=:prinimaem,
where (vremja=:vremja) and
dolgnos IN
(select dolgnos, count(dolgnos) as fakty
from kadry
where (status='paboT’) and
(vremja between 1 and :vremija)
group by dolgnos)
ParamByName('Vremja’).Value:=StrTolnt(Edit1.Text);

BII3. Ha ocHoBe 3THUX cocTaBsiIOUUX HOPMUPYIOTCS 1HAONOHDI, MTO-
Ka3aHHbie B Ta0J. 1.1 U «NpUBsA3aHHBIE» K JICUCTBUSIM MMOAB30BATENS —
HaXAaTUIO 2JIEMEHTOB MeHIO (cM. puc. 15.2.).

Ipu nocrpoeHUU anropuTMa MPUIOKEHUs] WABTOHBI CBA3LIBAIOTCS
C COOTBETCTBYIOILUMHU DJIEMEHTAMU MEHIO W anpobupylotcsi. OQHOTHII-
Hble [11a0JI0HbI MOTYT MPOCTO KOMHUPOBATHCS.

OTMeTUM OJHO HMHTEpecHoe obcrosaTeNbeTBO. PopMuposanue npo-
rpaMMHBIX 112010HOB (Ta0. 15.4) dhakTHYeCcKU OCYLIECTBISIETCSl BO BCEX
CYbB/, HO B pa3nnyHBIX BapHaHTax.

B CYDB]I Access COCTaBASIOIMMH SBJISIIOTCSI 3aMpochl, B KOTOPbIX
XpaHsTCsl U npoMexyTouHbie pesyiabTratbl. B CYBJl Paradox (B pamkax
Delphi) cocrapasiouue cBs3aHbl ¢ KOMIOHeHTaMK Query, KOTOpbie Xpa-
HAT npoMmexyrouHble gaHHbie. B CYDB]I InterBase kodteiiHepamu nist
abJIOHOB CHTYKAT XpaHMUMBbIE MPOLETYPbI, B KOTOPBIX MOC/IE10BATETBHO
pa3sMelUaloTCs HeoGXoAUMBbIe cocTaBisiioulre. [TpoMexyTouHble pe3ynnb-
Tarbl XpaHarcs B npeanoxeduu INTO nporpaMMbl XpaHUMOIt npoLey-
pbl B BHIE TIApaMETPOB.

CxeMa B3aUMO/IeHCTBHUS CEPBEepa U KITMEHTA B YACTH aJIFTOPUTMA MPU-
JIOXKeHUsI TToKa3aHa Ha puc.15.5.
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MporpaMMHbie WaGNoHbI

anropurMa NpunoXxeHusa

Tabauya 15.4

[cicTBUsS MONBIOBATCIIA

Lla6uon

Hauarb

A-KonuposaHue
Deletel
Insertl

B-konuposauue
Selectl
Update3

B-konuposaHue
Updatel

'-konmpoBaHue
Dropl

Createl

Insertl

LraTtHOE pacrnucaHue

Select3
Update2
Select21

Kanphl

Select21

Pa6oraoniue

Select21

MperenaeHTHI

Select21

3anyck npasui

Selectl
Updatell
Updatell

[MpuHuMaeMbie

Select21

KonuuecTBeHHBLA pesynbTaT

Select3
Update?2
Select21

ObBsIcHEHHE

Select22

[lpunsaTs Bcex

Delete?2
Updatel?2

[Mpunsareie

Select21

Ipononxurs

Updatel2
b-konuposaHue
Selectl

Selectl
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Ilpodoaxncenue mabn. 15.4

Heitctsug nonp3osatest abaon
YBosieHHbie Select4
Selectl
HM3meHenue pesynbrara Select4
MameHeHne mpasun Select21
Select4
Updatel2

B paccmartpuBaeMoii NporpaMMHOI peaiu3alliuy reHepaTopbl # TPUT-
repbl He UCIONb3YIOTCS.

@parMeHT-NpUMEP NMPOrPaMMbl AITOPUTMA MPHUIOXKEHUS MPUBEIEH
B npwioxeHdu 3. B Heil BoigeneHa cepBepHasi 4acThb (Ha BJIIOXEHHOM
s3bike SQL) u knueHTCcKas yacth (MHTepdeiicHbIl a3b1k SQL 1 Object
Pascal ¢ 15 ¢popmamn).

KiueHnrckas yacts moctatoyHo npocta. OHa B 3HAYMTEIbHOM Mepe
NMpeAcTaBasieT cOG0H NMporpaMMmy MHTepdeiica Moabp3oBaTes, MOCKOIbKY
MOYTH Bce select-zaripochl «cnpsitaHbl» B SQL-cBoiicTBA KOMIMOHEHT

Query.

Cepsep
! ———
! v
XpaHUMBIe XpaHuUMEIE XpaHHMEbIe
npox;:ny{m 1 npm;:uy\pbl 2 MpoLEaypH 3
l ¥ / & WMeHT
3ampc  [{Tabmup 3anpoc;  ([Ta6mum 3anpoc | [Tabmum
c BaITyCK TIPABULT, Ha
Hag%(Maigiﬂlﬂ KOJINYeCT- PE3YNLTU-
3 Belﬂnﬂﬁ .
<Pal 1He, | peayisTar i gg’éon;lx?:l
<[IpeTeHIEHTRIY,
«IllTaTHoe
PacIHCaHue?)

Puc. 15.5. Bsaumopeiicreue ceppepa M KJIMEHTA
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[TporpaMmHBIit KOA /1 cepBepa (KOA XPaHUMBIX TMPOUEAYp) COOT-
BETCTBYET MPOrpaMMHBIM 1Ia0JIOHAM, paCCMOTPEHHBIM B Tadi. 15.4.

IlporpaMMHBbIit KO KJIIMEHTCKOM YacTH TaKXe COCTOUT MPEUMYLHE-
CTBEHHO M3 Koa uHTepdeiica monp30BaTeNsi U Kojia ajiropuTMa npuio-
xeuust. TlocnenHuit npeacraBneH ornepatopamM tuma select21, B KoTo-
phIX MMeHA TaOJIMIL 3aMEHEHBl Ha UMEHA XPaHUMBIX MPOLELYD.

[TonuepkHeM elle pa3, YTO U KJIIMEHT, U CEpBep IS JIOKAJILHOTO Ba-
pHaHTa peaiiu3yloTcs Ha OJIHOM, OCHOBHOM KOMIIbIOTEPE.

YpaneHHbIW BapuaHT pexuma K/iMeHT—cepBep

YnaneHHbI BAPUAHT peXUMa KJIUEHT—CepBeP MOXET ObiTb peasu-
30BaH B BUIE OJHO- U MHOTOYPOBHEBON CTPYKTYpHI.

TlepBoHAYaTbHO PACCMOTPUM peaTU3aLUIO ORHOYPOBHEBOM CTPYKTY-
pui (puc. 15.6) nyrem nepexoga oT JIOKaJIbHOTO BApUAHTA K YIAJIEHHOMY.

Kaxapiii monb3oBaTe/ib-KJIMEHT NOJKEH UMeTh CBO MHTepdeiic. B
3TOM cllyyae HEOOXOIMMbI TaKXKe MpoLenypsl ¢pparMeHTaUUU U TOKaIH-
3alMU JaHHBIX. 3eCh Xe BO3HHKAIOT BOMPOCHI B3aUMOJAENCTBUST KIIMEH -
TOB M 3aLIMThl KX JAHHBIX.

Inst nueneit ornagku B/l BBogsaT aBe ¢a3pl peanu3allun OgHOYPOBHE-
BOI CTPYKTYpbI.

A. UMeeT MecTO TONBKO OJUH KJIHEHT (oguH uHTepdeiic).

b. B npuioxeHUH UMeeTcss HECKONBKO KIIMEHTOB.

¢ A. Ha aroii daze cepBepHy10 4acTb MPOrpamMMbl OCTABJISIIOT Ha
OCHOBHOM KOMITBIOTEPE, @ KJIMEHTCKYIO BU3YaJIbHO-NIPOTPAMMHYIO YacTh
MEePEHOCAT Ha APYroil KOMITbIOTED.

[Tpu peanuszaunu Bl BoimojiHseTCst TaKast MOC/ie0BaTeIbHOCTh OTle-
pauuii.

KowmmsloTep-cepBep

s
Kimenr 1 Knuenr 1 Komenr L
- e =3 e = KoMIbIoTe phI-KIHEHTHI

Puc. 15.6. OgHOypoBHEBas CTPYKTYpa yAANEHHOrO BAPHAHTA
pexXuma KJIUEHT-—CEepPBEP
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I. Uncrannupyercsi Ha cepsepe Delphi u ynanenHbiii Bapuaut
InterBase.

2. Ha koMnbioTepe-KAUEHTE YCTAHABINBAIOTCH:

a) mporokos goctyna K InterBase (yawte scero — TCP/IP) 8 daiine
SERVICES (manka WINDOWS)

gds_db 3050/tcp;

6) [P-anpec cepsepa B daiine HOSTS (nmanka WINDOWS), cocto-
UM U3 UUPPOBOro Kojla U UMEHU cepBepa, HaripuMep

192.196.10.12 Server

3. Ha xinente craButest Delphi v (ToIbKO it npoueaypsl CO30aHUs
b/l) yactnuHo ycraHasnupaercs InterBase (WISQL, InterBase Server
Manager (IBSM)).

4. TIpoBoaUTCH MepeycTaHoBKa ajifaca:

a) ¢ moMoulblo cepBepHoil yTunutel BDE Administrator (nanee —
BDE) yHuuuroxaercst TOKabHbIi ajlHac;

0) B kimentckoM BDE nposepsieTcsi HajiMuMe COOTBETCTBYIOUIETO
npaiiBepa U3 Habopa SQL Links;

B) ¢ knumeHtckoro BDE ycranaBnuBaeTcst HoBblit asinac. B ero nytu k
b umsa mucka 3ameHsieTcss Ha uUMs cepBepa: 195.201.72.76:d\... .

5. Yepes knuenrtckyto yrunury WISQL (unu yrunury IBSM) nposo-
autest coeauHeHue KiueHTa ¢ b/l Ha cepiepe.

6. Ha kiineHTe ycTaHABIMBAETCA KIIMEHTCKAS BU3YASIbHO-NIPOIPAMM-
Has Delphi-uacte npunoxernus. B cpoiictBe AliasName KoMmoHeHTa
Database BblOMpaeTcsi BHOBb MOCTPOEHHBIN anuac. B cBoiicTse
DataBaseName ycraHaBauBaercst Ipyroe uMs, ciyxailee ajliacom sl
koMmnoHeHT Query (paBHo kak u g Table, DataModule).

Ternepb KIHEHT MOXET 3arycTWUTh nporpamMmy B Delphi u HayaTb
paboty.

OTMeTHM OCOOEHHOCTH «BBEJCHUSI» HOBBIX I0Jb30BaTesNeil. B kaue-
cTBe napameTpoB Bxosia B bJ MoryT ObITh MCIOJIb30BAHbL IMOO MapaMeT-
pbl cucremHoro aaMuHuctparopa (user — SYSDBA, password —
masterkey), 1M00 Apyrue napamerphbl.

B nocnenHem ciaydae rnepBoHa4YaIbHBINA JOCTYM OCYLIECTBIASAETCS ye-
pe3 napamMeTpbl CUCTEMHOrO aAMUHUMCTPATOPa, a 3aTeM BBOISITCSE Apyrue
napamerpbi. Takoil MpUeM UCIONb3yeTCsl 1Sl AOMOAHWUTEAbHON 3aLIUTbI
JAHHBIX.

Bo3MmoxHa perncTpaius mnoJjib3oBaTeNieil U ¢ ApyrMMHU NapaMeTpaMu
(Hanpumep, DIMA u whr cooTBeTcTBeHHO). Takue Mojab3oBaTesin cMO-
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rYT TOJNBKO MOACOeIUHUTHCH K BJI, OHAKO He MoJyyaT MpaBa JoCTyma
HU K oxHoMmy obbekty BJI. B aroM ciyyae mpaBa noctyna 3amaiorcs
MOMOLUBIO OMEePaTOPOB NMPUBUIIETUI.

Tak, gns rabmuusl stat_rasp («IlltaTHoe pacnucaHue») U XpaHUMOK
NMpouUeaypsl proc_statrasp, obpaujaloleifca K 3Toil Tabnuue, 3agaHue
MPUBUJIETNIA BO3MOXHO B Takoil ¢opMe

GRANT ALL ON stat_rasp TO DIMA, (A)
GRANT EXECUTE ON PROCEDURE proc_statrasp TO DIMA. (B)

Ecnu go nonyvenus pocryna (B) k xparnumoii npoueaype noctyn (A)
He Obl1 3aJaH, TO B JomnoJjiHeHUe K oneparopy (B) cnenyer 3agars

GRANT ALL ON stat_rasp TO PROCEDURE proc_statrasp. (C)

Ecnu u3 Tabmuup stat_rasp cOpMUPOBaTh COOTBETCTBYIOLME BUIBI
ISl KAXNOro MONb30BaTesisl U 00eCneyuTh (Yyepe3 onepaTopsl NpUBUIIE-
IWii) IOCTYI K 3THM BUAaM, TO TaGyuIIa stat_rasp 6yner ¢pparMeHTUPOBA-
Ha. [Ipu 3TOM Kaxaplii MoJb30BaTelib MOJIYYUT JOCTYI TONBKO K «CBO-
YMM» TAHHBIM.

ITocne ycrielwrHoit anpoGauuy misi Npoueaypsl Ucnonb3oBanus b3
Ha KOMIIbIOTEpe-KNneHTe yaansorcesa yrummthlt WISQL, IBSM.

¢ b. IIpu nepexone ko Bropoit ¢paze HEOOXOAUMO y4eCTb dparMeH-
TalMIO, BHIMONMHEHHYIO paHeEe.

B npumMepe UMeIOTCS ABA MOAPA3AENEHUA: HAYYHOE U MPOU3BOICTBEH-
Hoe. HayyHoe noapasaefieHHe 3aUHTEPECOBAHO B MPUHATHH HAYUHbBIX
COTPYAHUKOB, NMPOU3BOACTBEHHOE — B NMPUHATUU HHXEHEPOB. TakuM
0o6pa3oM, uMeeM ABa KIIMHCHTA-~IT0b30BaTEA.

OueBuana dparMeHTaLUs (AesieHUE MO y31aM, TT0Ib30BaTeNsIM) Ta0-
quu «[HratHoe pacniucanme», «Kanpoi», «IIpaBuna». Ipu nokanuzauuu
(meneHue no 3agayam) He OyaeM HCTIONb30BaTh KONMUM (pparMeHToB. Torna
pe3ynbTarhl hparMeHTAlHY U JTOKAJIM3a1UMH COBIAJAlOT.

JocTyn K MaHHBIM pa3fiUYHbIM KJIMEHTaM oGecrieynuM ¢ MOMOUIbIO
dopmuposanus Bunos (View) ans rabnutl «IlltarHoe pacncanue», «Kan-
poi», «IIpaBuna». M3-3a ropu3oHTATBHOTO pa3ieNeHus JaHHBIX UCITOb-
3oBaHMe npuBwierdii nocryna GRANT npoGieMaTUYHO: HCTIONB30BAHUE
MTPUBUNETNI [UTST ONpPee/IEHHBIX CTOMIOHOB JIUIIMT KIIHEHTa BO3MOXKHOC-
TU WU3MEHSITh BUIBI, YTO HEOOXOAUMO B COOTBETCTBUM C AJITOPUTMOM
paboThl Nnonxb30BaTENS.

Yrtobbl B manpHeiflleM MOXHO ObUIO BHOCHUTb W3MEHEHHMS B BHIBI
(MpOoCcMOTPBI), HEOOXOIUMO COOIONATE CAeAYIOIIHUE YCIOBUS:
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a) IPOCMOTP AOJIKEH COAEPKAThb 6ce TMOJisi MCXOAHON TabMNLIbI;

0) ucxonHas TabnuuA 1S BUIA H0KHA ObITh TOJNBLKO OJIHA;

B) oneparop SELECT npocMoTpa He AOJKEH UCMOAB30OBaThL PyHK-
UM arperauuu JaHHbiX, npeanoxenuss HAVING, coeauHeHus rabnuil,
XpaHUMBIX TIpoleayp, GYHKUUA, onpeeneHHbIX NONb30OBATENEM.

TakuMm BugoM Anst Tabnuubl «Kaapel» (HayuHoe TogpasigeneHue)
MOXET OBITb

CREATE VIEW Kadry_nauch

AS

SELECT * FROM Kadry

WHERE (dolgnos="Hay4_coTp’ or dolgnos="otkasarts’ or dolgnos
IsNull);

Tenepb xpaHuMas npoiieaypa s KjiMeHTa (HaydHoe Mmojpasjene-
HHe) obpautaercsa K suay Kadry nauch.

ITpu HATMYUK HECKONBKUX KJIIMEHTOB HEOOXOAMMO PacCMOTPETh ABa
BOMpoOCca:

1) dopMHUpoBaHHE HOBBIX TIOJb30BATENEIH;

2) BbIOGOpP CUCTEMBI OJIOKUPOBKH JAHHbBIX.

1. O6BIYHO TepBOHAYATEHO 0OpALIAIOTCS K MOJIH30BATENI0-AAMUHU ~
ctparopy bJl ¢ umerHem SYSDBA u naponem masterkey, KOTopbie BIOC-
JIEICTBUM MOTYT ObITh U3MEHEHBI.

Bro genaercs ¢ nomouiblo yruauTel InterBase Server Manager. B
roJIOBHOM MeHIO BoibupaoT sneMmeHT Tasks/User Security. B nossnsio-
eMcsl OKHe (PUKCHUpyeTcs cucTeMa 3aperMCTPUpPOBAHHBIX HAa cepBepe
nosis3oBareeil. C nomoupio kHormok Add User, Modify User, Delete
User 3Toro okHa BO3MOXHO H00aBHTb, U3MEHHUTh, YHUUTOXHUTb UMS H
1apoJib MOIb30BATESS.

3amerum, yto yruauta IBSM ocyiecTnsier c60p CTATUCTUKH, IPH-
HYJIHUTENBHYIO COOPKY Mycopa, cO3/1aH1e pe3epBHOI1 KOTIMU, BOCCTAHOBJIE-
Hue BJI u3 pesepBHON KOMUU, MPUHYAUTENbHYIO 3aMMCh HA JAUCK.

2. IIpu paboTe HECKOJNbKUX KJIMEHTOB BO3HUKAET BOIMPOC OAHOBpE-
MEHHOr0 U3MEHEeHWSs HaHHbIX. [I71s1 ero peieHus CylecTByeT HECKOJIBKO
ypoBHeil usonauuu TpaHsakumit (Translsolation): Dirty Read, Read
Commited, Repeatable Read.

Heno B ToM, uro B Delphi cyuiecrByer aABe BEpcUM AAHHbIX: 10 TPaH-
3aKIUU U3MEHEHUS M TIOCNEe TPaH3aKLIMKN U3MEHEHUSI.

ITpu yposHe Dirty Read koHkypupyoniue TpaH3aKLUMKA U3MEHEHHUS
BUIST M3MEHEHUs, BHECEHHbIe npeapayweil Tpansakuuei (1-s dasa),
HO He noATBepxXaeHHbEe (2-a ¢daza). Ecnu npenpiayiuas TpaH3aKUHsA
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WCITONBb3YET OTKAT, TO APyrue TPaH3aKIUHU OYAYT BUAETH HETOCTOBEPHbIE
JaHHble. Takoii ypoBeHb U30JSALIMM UCIIONb3YETCH PEIKO.

IIpu ypoBHe usonsauuu Read Commited KOHKypUpYIOIIME TpaH3aK-
UMK paboTaloOT TOABKO C MOATBEPXKACHHBIMH H3MEHEHUSIMU.

Yposens uzonsuun Repeatable Read maeT BO3MOXHOCTb BUIETh NaH-
Hble B TOM COCTOSIHMHU, B KOTOPOM OHU HaXOAWIMCH MPU CTapTe TPaH-
3aKLHUH.

YpoBeHb u30NgIHU ycTaHaBIuBaercs cBoicrBoM Translsolation koMm-
noHeHThl Database. Yame Bcero B InterBase ucrnonb3yior yposeHb Read
Commited.

Ecny nBe TpaH3aKIUKM KOHKYPUPYIOT Ha OJHOM 3aITMCH, «CpabaThiBa-
eT» GoJjiee paHHSS B MOATBEPXAEHUM TPAH3aKLIMA.

B03MOXHBI TpU BapHaHTa pa3peuieHus1 TaKoro KoHQJIMKTa, onpeae-
ngemMble B KomnoHeHTe Database UpdateMode:

WhereAll (no ymoauanuio) — MOUCK 3AMUCHU, KOTOPas TOMKHA ObITh
M3MEHEHa, MO BCeM TOJISIM;

WhereKeyOnly — moMcK MO KJIIOYEeBbIM MOJISAM;

WhereChanged — nouck Mo KIIOYEBLIM MOJISIM M TEM HEKJI0UE€BbIM
MOJISIM, KOTOpPBbIe ObUIM U3MEHEHBI MPU KOPPEKTHPOBKE HAHHBIX.

OtnenbHO ciienyer cKa3aTh O KILMPOBAHHBIX (OTJIOXEHHBIX) U3Me-
HEHMSX.

M3mMeHeHust Ha KJIIMEHTE MOTYT HAaKarIMBaThCsL U INLIB 3aTeM Mepena-
BaThCSl HA CepBep, YTO YMEHbIIAET BEPOATHOCTL KOH(MIUKTA TPaH3aKLIMH.

s k31upoBaHus cieayer B KOMIMoHeHTe TQuery ycTaHOBHUTh
CBOICTBO

CashedUpdate=True

[10 3aMycKa nporpaMMbl WJIH BO BpeMs ee BhIoiaHeHus. ClenaHHble K3-
HIMPOBaHHBIE U3MEHEHHSI MOTYT OBITh OTMEHEHBI B KoMIToHeHTe Database
metonoM CancelUpdates. TToarsepxaeHre U3MeHeHUIl OCYIECTBIAETCS
metonoM ApplyUpdates. /Ins duxcaunu usmeHenuit B b/l ucnonbayercst
Meton CommitUpdates.

CpoiictBo UpdateRecordTypes nmo3BossieT ykasarh THIT «BUIMMOIi»
3anucu (U3MeHeHHas, 1o6aBeHHasl, yiaJleHHas, HeM3MeHeHHast ).

Oum6Ku, BO3HUKAIOUIHE NPU MOATBEPXKACHNU KILUUPOBAHUS, MOX-
Ho y4yecThb cobnitueM UpdateError dopmbt Delphi.

B cnyyae, koria pesynbsrarsl pabotsl onepatopa SELECT goctymHbl
TOJIBKO JUJISI YTEHUSI, BMeCTe ¢ KOMINOHEeHTOM TQuery UCMONb3YIOT KOM-
noHeHT TUpdateSQL.

flepeilneM x MHOrOypoBHEBOIl CTPYKType ymajeHHOro BapHaHTa pe-
XuMa KiMeHT—cepBep (puc. 15.7).
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Cepsep
6a3bl JaHHBIX

Cepsep
TIPUNOXECHUN

KnueHTst

Puc. 15.7. YnaneHHubiii BapuaHT pexuMa KIHEHT-—CepBep:
MHOroypoBHEBAs CTPYKTypa

B 01HOYPOBHEBOI CTPYKType NpOLeAyphl pacrpeaeNeHus JaHHbIX,
KOOpAMHAUUs paboThl KIUEHTOB M 3alllMTa NAHHBIX BbIMOJHIETCH HA
cepsepe. KiueHT ocyluecTBigeT 3anmpockl Ha cepsep U HOJNyyaeT oTRe-
ThbI, JUISI Yero TpedyeTcsl JOCTATOYHO CAOXHOE U 0OBEMHOE Mporpamm-
Hoe obecrieyeHue.

YTOoO0B! €ro ynmpocTUTh U YMEHbIUUTH OObEM NMPUIOXKEHUsI, UCIOJb-
3YIOT TaK Ha3blBAeMYIO MHO20YpoeHeayio (B pAle JIMTEPATYPHBIX MCTOU-
HUKOB — TPEXYPOBHEBYIO) CTPYKTYPY YAAJIEHHOTrO BAPUAHTA PEXHUMA KU -
eHT—cepBep (puc. 15.7).

Mexnmy cepBepoM (Terieph 3T0O cepBep 6asbl JaHHBIX) U KJIMEHTAMHU
pa3Melaercs cepsep npunoxenuii. OH Gepet Ha cebs pyHKUUM obec-
MeYeHUsl B3aUMOACHCTBUS KJIIMEHTOB, 3aLLUTY JAHHBIX, YTO MO3BONSIET
CYIIECTBEHHO YIIPOCTUTH NMporpaMMHoe obecneueHue ceprepa bJl, Ko-
TOpBI TOJBKO XpaHUT JaHHbIe. JIjig BceX KJIMEHTOB yCTaAHABIUBAECTCS
ToNAbKo ogHa yrunuta BDE Ha cepsepe npunoxeHuii, 4To pe3ko yrnpo-
IHAET CTPYKTYPY U yMEHblIaeT oObeM naMatu ais kiaueHtos. Cepsep
B/l u cepBep NpUIOXKEHUH CMOTYT YCTAHABAUBATLCS U HA OJHOM KOM-
MbIOTEPE.

Jnst nporpaMMHOro obecrniedeHnsi MHOTOYPOBHEBOM CTPYKTYpbL Clie-
JyeT «HAy4YUTb» MPOrpamMMbl, Kak NpeAOCTABISATh IPYTUM MporpaMmam
cBou GYHKUMH (CnyxObl) M IToyyaTh HOCTYI K APYrMM Nporpammam
HE3aBUCHUMO OT MX PACMOJIOXKEHMUSI.
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HOna oGuwiero cnyyasi pazpaGotaHa 6a3oBasi TEXHOMOTHSI MHOTOKOM-
noHeHTHOH Mogenu o0bekToB (Component Object Model — COM).

Jnst 6a3 maHHbiX Ha ocHoBe COM mipenjioxkeHa crietanbHasi TEXHO-
noruss — MultiTiered Distributed Application Services (MIDAS) unu
cayx0a MHOTOYpOBHEBOT'O pacrpeleieHUs MPUIIOXEHHUS.

Ee 10CTOMHCTBOM SIBASETCH HE TOJIBKO (PYHKLIMOHAIbHAS CreiHau-
3aius QYHKIMOHAJBHO-AMMApaTHBIX CPEACTB, HO U BO3MOXHOCTb HC-
MOJIb30BAHMSI HA KJIMEHTCKON CTOPOHE TeTepOreHHBbIX NPOrpaMMHO-an-
MapaTHbIX raTgopM.

MIDAS-texHonorus obecrneyuBaercs crpanuieit MIDAS naautpsi
kommnoHeHT Delphi u peanusyercsa ciefyolMMU NPUKIATHBIMU TEXHO-
JIOTUSIMMU.

Tabauya 15.5

CpaBHUTENbHBbIE XapaKkTepucTUKN
NPUKNAAHBIX TEXHONMOMIA

Texnonorus HocTtouricTsa Hepocratku

DCOM Opranuunas ceass ¢ Windows Pabora Toneko nog Windows
NT

Het xoopauHauuu ceprepos
TMPWIOXKEHUH

IMpocroTa peanusaunn

Het koopauHaimu f1aHHBIX

OLEnterprise BoaMoxHocTh paborsbl © Her 8 Delphi 5
Windows 95

KoopmHauust cepsepon
MPUIOXKEHUI

[lepexnouenue KIUEHTOB Ha
IpyTye cepBephbi

MTS BoamoxHOCTb paboThl ¢ 1iepe- Ipuobperaerca oTaENbHO
YUCNEHHBIM MK TEXHOJIOTUSIMU

PasrpaHuuerue npas rocTyna
Ha OCHOBE poJielf noab3oBaTe-
Jiel U JaHHBIX

CORBA leTeporeHHbie oNepauMOHHbIE CnoxHast CTpyKTypa
CUCTEMBI

Heckonbko cepBepoB nMpuio-
XKEHUM C MepeKToyeHUeEM
KITUEHTOB

JlononuuresbHas 3alIUTA
MAHHBIX
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Cepsep b/l

CepBep NpwIoXeHHH
BDE

i

DataBase

i

Query

T

DataSet Provider,

Kouent
Connect*
ClientDataSet ClientDataSet | | | DataSource | | DBGrid

Puc. 15.8. JeranusdpoBaHHasi MHOrOypOBHEBAsi CTPYKTYPA PeXUMA
KIMEHT—CEpBep:

* — cofepXaHue 3aBUCUT OT NMPUMEHSEMON NMPUKIAAHON TEXHONOIUW

Distributed COM (DCOM) — paciuuupenue TexHonoruu COM, ko-
topag umeerca B WindowsNT;

Cokersi TCP/IP, koTopsie MoryT paborars u 6e3 WindowsNT;

OLEnterprise, paspatorannas ¢pupmoii Borland;

Microsoft Transaction Server (MTS) — ynpapjieHUs TpaH3aAKUHIMH,
ocHoBaHHasaA Ha COM ¢ MOBBILLEHHON MOMEX03aLUUILIEHHOCTBIO;
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Common Object Request Broker Architecture (CORBA) — apxurek-
Typa Opokepa 00lMX 3aMpOCOB Ul B3aUMOAEHCTBUS C JAHHBIMHU pa3-
HbIX OMEePaLlMOHHBIX CUCTEM.

3aMeTuM, 4TO MepBbie YeThlpe NMPUKIAJHBIC TEXHOJIOTHU OCHOBBIBA-
10Tcs Ha 6a3oBoi rexHonoruu COM, kortopasi nepBoHayanbHo Gbiia pas-
pabotaHa ans cBA3M DANoOB HA OJHOM KOMIMBIOTEPE JUISI OHOIO U TOTO
K€ UJIW As pa3Hbix npoueccoB. [To3aHee TexHoorHs Obia gopaboTaHa
TS cBsA3el (paiiioB HA pa3HBIX KOMITbIOTEPAX.

B nocneanem cnyuae 6puta pazpaborana 6a3onas texHonorust CORBA,
NpeiHasHAYEHHAs] U3HAYAJIbHO A YAaAEeHHOMN CBSI3M (ailioB, peannso-
BaHHBIX B Pa3HbIX ONEpallMOHHbIX cucTemax. B cuiy Gonee xkecTkux tpe-
oopanuit Texnosiorusi CORBA nmeer 6osee CIOXHYIO CTPYKTYpy, 4eM
texHonorus COM, Ho obnagaer Gosblieil 3alHILEeHHOCTBIO AAHHBbIX.

TpyaHo 0AHO3HAYHO PEKOMEHIOBATH OTHY M3 MEePEeYNCAEHHBIX TTPU-
KJTQJIHBIX TEXHOJIOTUI, [IOCKOJIbKY BCE€ 3aBUCHT OT TP€OOBAHUI, NMPEAbsB-
JIleMbIX K yAaneHHOMY BapuaHty. IToatomy B Tadn. 15.5 npuBegeHsl
CPaBHUTEAbHBIC XaPAKTEPUCTUKU MPUKIATHBIX TEXHOJNOIHIA.

HeTanu3npoBaHHasi cxeMa MHOTOYPOBHEBOM CTPYKTYPbl UMEET BUJI,
rpuBeleHHbIH Ha puc. 15.8.

KonTponbHbie Bonpochl

1. Kak onuceiBaerca 00bEKT yripaBaeHus?

2. Kak onucbisaercst cucrema npasui? ynpasasioias yactb?

3. MoxHo nu ucnonb3osath B uHTEpdeiice nonb3osarens MeH0? KHONOUHbie Gopmbl?

4. HazoBuTe nocnenoBaTebHOCTb ITANOB MEPEX0ia OT NOKANbHOIO K YAaJeHHOMY
BAPUAHTY PEXUMA KIUEHT—CEpBEP (OAHOYPOBHEBAsA CTPYKTYpPa).

5. HazoBuTe uenb NOCTPOEHUS MHOrOYPOBHEBOI CTPYKTYPBI.



3AKJTIOYEHUE

DBa3bl maHHbIX OCTAIOTCS AMHAMUYHO pa3sBUBAIOLIUMCH TEOPETUKO-
NMPUKIIAHBIM HaMNpPaBIEHUEM, MPH 3TOM OCOOEHHO NPOrpeccupyeT Mnpu-
KJIalHag CTOpOHA.

Ee pa3Butie MACT MO CEAYIOLIMM OCHOBHBIM HAIPABIEHUSIM:

e pa3paborka 00bekTHO-opueHTHUpoBaHHbIX CYBJI u paciuperue
MacluTaboB MpUMeHeHUsT 00beKTHO-OpUEHTUPOBaHHbIX b/I;

e cozmaHue ceTeil 6a3 JaHHbBIX, B TOM YUCJE KOPIOPATUBHLIX, intranet —
C UCMONb30BaHUEM MPUHLIUIIOB NMOCTpocHUs Internet;

® COBEPILIEHCTBOBAHME PEXKUMA KIIMEHT—CEPBED U CETEBOM CBSI3U Ccep-
BEPOB;

o [IOCTPOCHME XPAHWJIKUIL AAHHBIX;

e yBenUueHue mamsatv mist B 3a cyer TpeTHUHON cocTaBisoLIEN
(MarHUTHble JIEHTBI, OTITUUCCKUE AUCKHU) MaMSITH.

e [Iepexo OT TPAAMILIMOHHBIX 643 JAHHBIX, XPAHSIUIUX YUCTA U CUM-
BOJIbI, K OObEKTHO-PENISILMOHHBIM 6a3aM MaHHbIX, COAEPXKALMM AaHHbIC
CO CJIOXKHBIM MMOBEIEHUEM.

BeicTpoe pasBuTHe TEXHONOIUI XpaHeHUst MHPOPMALIMU, KOMMYHH-
KauMii ¥ oO6paboTKH MO3BOAAET MEPEMECTUTh BCIO UHGPOPMALIMIO B KU-
OGepnpocrpaHcTBo. [IporpaMMHoe obGecrieueHUe Al ONpeacaeHus, no-
HCKa U BU3yaJIU3allMM OMEPAaTUBHO AOCTYIMHON uuboOpMauuu K1Y K
CO3JAHMIO U JOCTYMY K TaKoil uHdopmanuu. OCHOBHbIE 3a1a4U, KOTO-
pbie NPy 3TOM HeOoOX0AUMO PeUINUTh, CleaylouIue:

e OTIpe/ieSieHre MOAENe JaHHbIX 11 HOBBLIX TUTIOB (HanpuMep, npo-
CTPAHCTBEHHBIX, TEMIOPANIbHbBIX, rpadMYECKUX) U UX UHTErpauusl ¢ Tpa-
JULHOHHBIMH CHCTEMaMK 0a3 JaHHBIX;

e MaciutabupoBanue 6a3 JaHHbIX MO pasMepy (10 neraGalT), npo-
CTPaHCTBEHHOMY pasMellieHHIO (pacnpeieaeHHbIe) U MHOroo0pasuio (Heo-
JTHOPOZHBIE);

e ABTOMATUYECKOE OOHApyXeHUe TeHHCHLMUH HAHHBbIX, CTPYKTYpP W
aHOMaNuil (100ObIBAHUE JAHHbIX, aHAJIU3 JAHHBIX);

e UHTErpauus (KOMOMHMPOBAHUE) JAHHBIX U3 HECKOIbKUX UCTOYHUKOB;

® CO3JaHUE CLIEHAPUEB U YIIpaBJieHUE MOTOKOM paGoT (MPOLECCOM) U
JAHHBIMM B OpPraHM3aLusIx;

e ABTOMATU3ALMsl MPOEKTUPOBAHUSI U AIMUHUCTPUPOBAHUS OazaMu
JaHHbIX.
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MpunoxeHunsa

Mpunoxerune 1

Xapakrepucruka tabnuu Bl «YuebHbi#i npouecc»

1. baunk Bakaucuit

Hms tons T manbix 311aKoB Onucatiue
KIpT YUCTOBOM Kon npeanpusitust
BAKAHC TEKCTOBBIM 50 BakaHcuu 14 CTyIeHTOB

2. Bun npuxasa

Ums nons Twil IaHHBIX 3uaxoB Ouumcanume
KITPUK YHUCTOBOH Kog npukasa
2 OO0 OTYUCIIEH UM, OTITYCKE,
BUI TIpUKAa3d TEKCTOBbI#H 50
BOCCTAHORITEHUU
HA3BIIP TCKCTOBBINH 50 Hassanue npukasza
JaTanp maTa/BpeMst Jara npukasza
3. Ipynna
WUmst nonst THIT TAHHBIX 3HakoB OmnmcaHuc
HT TEKCTOBbLIHA 6 N rpymist
. O0 OTUMCTIEHUH, OTITyCKE,
HA3BaH He TEKCTOBDI 6
BOCCTaHOBJIEHUU
oTII TEKCTOBbIN 20 OTtnenenue
crapocra TEKCTOBRBIN 20
" TonHbte hamunug, uMs
CTApITONH TEKCTOBBIA 50 ¢ - ?

OTHECTBO CTAPOCThI
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[podonsscernue maba.

Hmst 11osist Twil aHHBIX 3HdKOB Ouucanue
KypaTop TEKCTOBBII 20
Kypc TEKCTOBBII 6
wcrew YUCTOBOU
roa Habopa QUCHOBOH
CTYJIEHTOB UUCIOBOI
JeBylieKk YUCIOBOMU
[OHO1IIe i YUCTOBOM
Gecrnar YUCTOBOM Becrutatiast opma
qacTuu YUCTOBOM Yacruunorratias chopma
ITONTHOTUT YUCTTOBOH MosiHotmaTHast hopma
4. Usyuenue
HUms nons Tun gansix 3nakon Onmcatine
HT TEKCTOBbI 6
KIpen YUCTOBOI Kon npearipusatus
yuria YHCTOBOM YueOHblil tutan
ceMecTp YUCTTOBOU
KIpern YUCTIOBOU Kon npenonanarens
Jekiuu, nabopartopHsle,
BWIL 3aHATHI TEKCTOBbIA 20 [IPAKTUICCKUE BAHATHSA,
KypcoBbie paboThbt
yacel YUCITOBOU
OTYETH TEKCTOBbI 10 BKmMc'," TAETy KHPCORIN
pabora, aTTecTauus
5. Kadenpa
Wwms nons T JaHHBIX 3HaxkoB Ounucariue
KKad YUCITOBOM Kon kadeapbt
HasBkad TEKCTOBBII 60 Haspanue Kadenpsl

25%
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Ilpodonscerue maba.

WUmst nosst Tun parnHbix 3iakos Onucarive
ab0pen TEKCTOBbIH 6 AbOGpesnarypa kadeapbt
3aBeAYIOLL TEKCTOBbI 30
yucren TEKCTOBBIN 10 YueHas creneHb
yu3BaH TEKCTOBbII 10 YueHoe 38aHue
pabren YUCIIOBOM Pa6ouwii Tenedon
JIOMTEN TEKCTOBBIN 10 Homaiukuii TenedoH
3aMecT TEKCTOBbIH 30 3am. 3as. kadenpoit
cekpeTapb TEKCTOBbII 30 Cekperapb kadenpbl
6. JIaGoparopus
Umsi nons TuIl JAHHBIX 3nakon Otmcanue
KKap YUCTTOBOH
Jraboparopust TEKCTOBbI 50
7. ObmexuTHe
HUms mons Ty matnisix 3i1akoB Ommucariue
H3K TEKCTOBbII 10
ceMecTp YUCTOBOH
Jnoro6ur YUCITOBOM Horosop 06 obuiexuruu
anpobuy TEKCTOBBII 50 Anpec obuexurus
8. Onnara
Umst riosnst Tun JaHHbIX 3HaKoB Onucanue
HF TEKCTOBbI i 6
H3K TEKCTOBbIH 10
TIaTIoOK YHCITOBOM [raTeXHbI TOKYMEHT
narta UMCITOBOM JaTa onnatst
CcCyM YUCIIOBOH Cymma oriarsl
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9. Ilpenmer

Hma nons Tun gasisix 3nakon Ontucaniue
Krpen YUCJIOBOIA Kon npeamera
. Yuebublii rat
yuTU1aH YUCTIOBOM 1
(ron)
= Hassanue
MpeaMeT TEKCTOBbII 40
JMCUMIUTUHBI
JNEKUHHU YUCTIOBOM
" JlaGopatopHbie
nabp YUCTIOBOM
paboThl
= MNpakTuieckue
nppab YUCIIOBO#
paboTbt
. KouTtponbtinie
KOHpa6 YUCTOBOM P
padoTLI
5 Kypconoit nnpoexr
Kypcn UMCIIOBOIA
(pabora)
yacwl 061 UCIOBOI
4yacel ayx YUCTOBOM
= Konuuecrso
KCEM UHCTOBOM
CeMECTPORB
10. Hpeanpusarue
Hmst onst Tuist HaHHBIX 3Hakon Onucanue
KIp YUCNOBOK Kon nipennpusarus
HA3BUMT TEKCTOBBII 50 Hassauue UTII
» Alpec npeArpUusiTUs
anpUNI TEKCTOBBII 50 p l/;l)l'lﬂp
s [Tpodunse
npod TEKCTOBbIIA 30 pal
TIpEATTPUATUS
TEAUTT TEKCTOBBII 15 T
TIpeANpUSTUST
pacuer YUCITIOBOM PacueTHblit cuet
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11. Ilpenoxasarens

HUmsa 1ons THIT JAHHBIX 3HaKoB OrimcaHue
Kipert I TabenbHbIH HOMEP
MPETIOIABATEN S
kxad HUCIIOBOM
e R 40 daMunus, UMA, OTYECTBO
NperiofaBaTeNns
JOJKIIpent TEKCTOBBIH 20 HOIRIAETS
TpeToiaBaTe st
damuo TEKCTOBBIH 20 DaMwTUs ¥ UHHULIHAT b
cTaryc TEKCTOBbIN 10 IITaTHbIi/HeWTATHBIH
yacren TEKCTOBBIH 10 Yuenas creneHb
yu3BaH TEKCTOBbIH 10 YyeHoe 3BaHUe
JIOMTE] YUCITOBOM Homamnuit TenedoH
12. IIpuka3nl HA CTYAEHTA
HUmst mons Tun manisx 311akoB Omuncanue
H3K TeKCTOBBI 6
ceMecTp YUCIOBOM
KOPUK YUCTIOBOM Kona npukaza
MpUYKHHA TEKCTOBbII 20
13. Cneunanntocrs
WUmsa mons THIT DAt 1BIX 3uakos Omucanue
kKad YUCTOBOM
LIcrier| YUCTOBOM
Ha3sBcley TEKCTOBbLIN 70 Haspatue crieuManbHocTd
cpokobyu TEKCTOBbII 15 Cpok obyueHus
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14. Crynent

Nmst nonst Twi gaHHbIxX 3HaKOR Onucanue
HI TEKCTOBBIIA 6
H3K TEKCTOBBIH 10
HOMEpPCTY/L YU CAOBOM Homep cryneura 8 rpyitite
- d)‘lMMJl Hsl, HM$I, OTHCCTBO
damMunus 1 o TCKCTOBbIIA 50 ¢ “ 7
cryacHTa
crapdam TEeKCTOBBIN 20 Crapas damunus
CTUNEHAUS TEKCTOBBII 10
NaTapoOx Jlata/BpeMsi Hara poxjerius
nacrnopr TEKCTOBbII 15 Jainnpic nacnopra
= ANPCC 1TPOXKHBAHMS B
anpec TEKCTOBBLII 50 AP p
10pojiC
5 Fopon npubnitu
ropnput TEKCTOBbIi 20 e
Ha y'eby
anpnpud TEKCTOBBIIA 50 Anpec 1puibITHS
BUJL OTUIATBL TEKCTOBbII 10
oren TEKCTOBLIN 50
MaTb T€KCTOBbI 50
BOEHHO00 JIOTUUECKU I Bocunoo0s3aHbii
roanoc THCIOBOIA [0/ nioctynnetust
noj TEKCTOBBLIA 5
% Homep kpeauTtioi
HKpea UHCI0BOM
KapTOuKH
N O6pasopanuc (1Kona,
obpas TEKCTOBbIIA 20 3
TCXHUKYM, JIUIEI)
cnon TEKCTOBBLIH 20 Cemeiiioe moaoxerue
WX TEKCTOBDIN 20 Homimug
HMXKMBCHIICH
- Ocobbie OTMETKU
0COTM TEKCTOBBL 20

(cHpoTa U T. J1.)
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Tpodoaxcenue mata.

HUms mons TWIm JaHHBIX 3Hakos Onucanmne
. 3HaHUe MHOCTPAHHOTO
HHs3 TEKCTOBbIi 15
A3bIKA
S Hanuuue BoguTenbekux
BO/IMT JIOTHYECKHI
TipaB
TNIOMTEN TEKCTOBBIH 12 Homamnuit resedoH
MpaboTs TEKCTOBBI 30 MecTo paboThl CTyneHTA
N QJIKHOCTB, HA KOTOPOI
JIOJIXC TEKCTOBBII 40 A g p

paboraet cTyneHT

15. YcnesaemocTb

WUms nonst THIT JTaHHBIX 3HakoB Ornucanue

HT TEKCTOBBII 6

H3K TEKCTOBBIA 10
KTIpen YHUCITOBOM
yuruIal YUCTOBOM
ceMecTp YUCITOBOM
Kipen YUCTIOBOM

OTUETH TEeKCTOBBII 10

3aueT, OTIIMUHO, XOPOLIO,
OlIeHKA TEKCTOBBII 10 YIOBIIETBOPUTENBLHO,
HesiBKa, He3aueT

[ToMeTka 0 craue
OTYETHOCTH MOCJIe CECCUU

nocJjie ceccuu JIOTHYECKUI

3, 4, 5 g panbHeRUIUX
YUCITIOBBIX PACUETOR

OTMETKA YUCTOBOU

lNpunoxerune 2

Mporpamma cepsepHoi yactu P/

/* Extract Database E:\Diplom\PROJECT\dekanat\Bases.gdb */
CREATE DATABASE «E:\Diplom\PROJECT\dekanat\Bases.gdb»
PAGE_SIZE 1024

DEFAULT CHARACTER SET WIN1251;
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/* Table: ARHIVSTUD, Owner: SYSDBA */
CREATE TABLE ARHIVSTUD (NG VARCHAR(6) CHARACTER SET
WINI1251,

NZK VARCHAR(10) CHARACTER SET WIN1251 NOT NULL,
FIOPREP VARCHAR(40) CHARACTER SET WINI1251,
UCH_PLAN INTEGER,

SEMESTR INTEGER,

PREDM VARCHAR(60) CHARACTER SET WINI251,
OTCHET VARCHAR(10) CHARACTER SET WINI1251,
OCENKA VARCHAR(20) CHARACTER SET WIN1251,
OTMETKA INTEGER);

/* Table: ATESTACIA, Owner: SYSDBA */
CREATE TABLE ATESTACIA (NG VARCHAR(6) CHARACTER SET
WINI1251 NOT NULL,

);

NZK VARCHAR(10) CHARACTER SET WINI1251 NOT NULL,
KPRED INTEGER NOT NULL,

UCH_PLAN INTEGER,

SEMESTR INTEGER,

KPREP INTEGER NOT NULL,

OTCHETN VARCHAR(10) CHARACTER SET WIN1251,
OCENKA VARCHAR(20) CHARACTER SET WINI251,
OTMETKA INTEGER DEFAULT I

/* Table: BANK_VAK, Owner: SYSDBA */
CREATE TABLE BANK_VAK (KPRP INTEGER NOT NULL,

VAKANS VARCHAR(50) CHARACTER SET WINI1251);

/* Table: GRUPPA, Owner: SYSDBA */
CREATE TABLE GRUPPA (NG VARCHAR(6) CHARACTER SET
WINI1251 NOT NULL,

NAZVANIE VARCHAR(6) CHARACTER SET WINI1251,
OTD VARCHAR(20) CHARACTER SET WINI1251,
STAROSTA VARCHAR(20) CHARACTER SET WINI1251,
STAR_POLN VARCHAR(50) CHARACTER SET WINI1251,
KURATOR VARCHAR(20) CHARACTER SET WINI1251,
KURS VARCHAR(50) CHARACTER SET WINI251,
SH_SPEC INTEGER NOT NULL,

GOD_NABOR INTEGER,

STUDENTOV INTEGER,

DEVUSHEK INTEGER,

UNOSHEY INTEGER,

BESPLATN INTEGER,
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CHAST INTEGER,
POLNPLATN INTEGER,
CONSTRAINT GRUPPRIMKEY! PRIMARY KEY (NG));

/* Table: IPP, Owner: SYSDBA */
CREATE TABLE IPP (KPRP INTEGER NOT NULL,
NZK VARCHAR(10) CHARACTER SET WIN1251 NOT NULL,
SEMESTR INTEGER,
VR_PRAKT DATE,
DOLGN_IPP VARCHAR(50) CHARACTER SET WIN1251);

/* Table: IZUCHENIE, Owner: SYSDBA */
CREATE TABLE IZUCHENIE (NG VARCHAR(10) CHARACTER SET
WINI251 NOT NULL,
KPRED INTEGER NOT NULL,
UCH_PLAN INTEGER NOT NULL,
SEMESTR INTEGER NOT NULL,
KPREP INTEGER NOT NULL,
VIDZANATIA VARCHAR(50) CHARACTER SET WIN1251,
CHASI INTEGER,
OTCHET VARCHAR(10) CHARACTER SET WINI1251);

/* Table: KAFEDRA, Owner: SYSDBA */

CREATE TABLE KAFEDRA (KKAF INTEGER NOT NULL,
NAZV_KAF VARCHAR(60) CHARACTER SET WINI1251,
ABREV VARCHAR(6) CHARACTER SET WINI1251,
ZAVED VARCHAR(30) CHARACTER SET WIN1251,
UCH_STEP VARCHAR(10) CHARACTER SET WIN1251,
UCH_ZVAN VARCHAR(10) CHARACTER SET WINI1251,
RABTEL VARCHAR(14) CHARACTER SET WINI1251,
DOMTEL VARCHAR(14) CHARACTER SET WINI1251,
ZAMEST VARCHAR(30) CHARACTER SET WINI1251,
SEKRETAR VARCHAR(30) CHARACTER SET WINI1251,

CONSTRAINT KAFEDRAPKEY! PRIMARY KEY (KKAF));

/* Table: LABA, Owner: SYSDBA */
CREATE TABLE LABA (KKAF INTEGER NOT NULL,
LABORATOR VARCHAR(50) CHARACTER SET WIN1251);

/* Table: OBSHEGIT, Owner: SYSDBA */
CREATE TABLE OBSHEGIT (NZK VARCHAR(10) CHARACTER SET
WINI251 NOT NULL,
SEMESTR INTEGER,
DOG_OBSH INTEGER,
ADRES_OBSH VARCHAR(50) CHARACTER SET WIN1251);
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/* Table: OPLATA, Owner: SYSDBA */
CREATE TABLE OPLATA (NG VARCHAR(6) CHARACTER SET
WINI251 NOT NULL,
NZK VARCHAR(10) CHARACTER SET WINI1251 NOT NULL,
PLATDOK INTEGER DEFAULT 0

DATAD DATE,
SUMMA FLOAT);

/* Table: PREDMET, Owner: SYSDBA */
CREATE TABLE PREDMET (KPRED INTEGER NOT NULL,
UCH_PLAN INTEGER NOT NULL,
PREDM VARCHAR(60) CHARACTER SET WIN1251,
SOKRPRED VARCHAR(20) CHARACTER SET WINI251,
LEKCIH INTEGER,
LABR INTEGER,
PRRAB INTEGER,
KRRAB INTEGER,
KURSP INTEGER,
CHAS_OBCH INTEGER,
CHAS_AUDIT INTEGER,
K_SEMESTR INTEGER,
CONSTRAINT PREDMETPKEY! PRIMARY KEY (KPRED));

/* Table: PREDPR, Owner: SYSDBA */

CREATE TABLE PREDPR (KPRP INTEGER NOT NULL,
NAZVPRP VARCHAR(50) CHARACTER SET WINI1251,
ADRPRP VARCHAR(50) CHARACTER SET WIN1251,
PROFIL VARCHAR(30) CHARACTER SET WINI1251,
TELPRP VARCHAR(30) CHARACTER SET WINI1251,
RASCHET VARCHAR(50) CHARACTER SET WINI1251,
DOGOVOR INTEGER,

CONSTRAINT PREDPRPKEY! PRIMARY KEY (KPRP));

/¥ Table: PREPOD, Owner: SYSDBA */

CREATE TABLE PREPOD (KPREP INTEGER NOT NULL,
KKAF INTEGER NOT NULL,
FIOPREP VARCHAR(40) CHARACTER SET WINI1251,
DOLG_PREP VARCHAR(20) CHARACTER SET WIN1251,
FAMIO VARCHAR(20) CHARACTER SET WIN1251,
STATUS VARCHAR(50) CHARACTER SET WINI251,
UCH_STEP VARCHAR(10) CHARACTER SET WINI1251,
UCH_ZVAN VARCHAR(10) CHARACTER SET WINI1251,
DOMTEL VARCHAR(14) CHARACTER SET WIN1251,

CONSTRAINT PREPODPKEY1 PRIMARY KEY (KPREP));
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/* Table: PRIKAZ, Owner: SYSDBA */
CREATE TABLE PRIKAZ (NZK VARCHAR(10) CHARACTER SET
WINI1251,
SEMESTR INTEGER,
KPRIKAZ INTEGER NOT NULL,
PRICHINA VARCHAR(20) CHARACTER SET WIN1251,
CONSTRAINT PRIKAZPKEY! PRIMARY KEY (KPRIKAZ));

/* Table: SPECIALNOST, Owner: SYSDBA */

CREATE TABLE SPECIALNOST (KKAF INTEGER NOT NULL,
SH_SPEC INTEGER NOT NULL,
NAZVSPEC VARCHAR(70) CHARACTER SET WIN1251,
SROK_OBUCH VARCHAR(15) CHARACTER SET WIN1251,

CONSTRAINT SPECIALNOSTPRKEY!1 PRIMARY KEY (SH_SPEC));

/* Table: STUDENT, Owner: SYSDBA */
CREATE TABLE STUDENT (NZK VARCHAR(10) CHARACTER SET
WINI1251 NOT NULL,
NG VARCHAR(6) CHARACTER SET WINI[251,
NOMER_STUD INTEGER default 0

FIO VARCHAR(50) CHARACTER SET WIN1251,
STARFAM VARCHAR(20) CHARACTER SET WINI1251,
STIPENDIA VARCHAR(10) CHARACTER SET WINI1251,
DATAROIJ DATE,
PASPORT VARCHAR(15) CHARACTER SET WIN1251,
ADRES VARCHAR(50) CHARACTER SET WIN1251,
GORPRIB VARCHAR(20) CHARACTER SET WIN1251,
ADRPRIB VARCHAR(50) CHARACTER SET WIN1251,
VID_OPLAT VARCHAR(10) CHARACTER SET WINI1251,
OTEC VARCHAR(50) CHARACTER SET WIN1251,
MAT VARCHAR(50) CHARACTER SET WIN1251,
VOEN_OB CHAR(1) CHARACTER SET WINI1251,
GOD_POST INTEGER,
POL VARCHAR(5) CHARACTER SET WIN1251,
NKRED INTEGER,
OBRAZ VARCHAR(20) CHARACTER SET WIN1251,
S_POL VARCHAR(20) CHARACTER SET WIN1251,
IJD VARCHAR(20) CHARACTER SET WINI1251,
OS_OTM VARCHAR(20) CHARACTER SET WIN1251,
INYAZ VARCHAR(15) CHARACTER SET WIN1251,
VODIT CHAR(1) CHARACTER SET WIN1251,
DOMTEL VARCHAR(12) CHARACTER SET WIN1251,
MRABOT VARCHAR(30) CHARACTER SET WIN1251,
DOLGN VARCHAR(50) CHARACTER SET WIN1251,
AKADEM_OTP CHAR(1) CHARACTER SET WIN1251,
PRIMARY KEY (NZK));
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/* Table: TEMPUSP, Owner: SYSDBA */
CREATE TABLE TEMPUSP (NZK VARCHAR(10) CHARACTER SET
WIN1251 NOT NULL,
OTCHET VARCHAR(10) CHARACTER SET WIN{251,
SEMESTR INTEGER NOT NULL,
SH_SPEC INTEGER NOT NULL,
POSL_SES CHAR(1) CHARACTER SET WINI1251,
FIO VARCHAR(50) CHARACTER SET WINI1251,
KURS INTEGER,
OCENKA VARCHAR(20) CHARACTER SET WINI1251);

/* Table: USPEVAEM, Owner: SYSDBA */
CREATE TABLE USPEVAEM (NG VARCHAR(6) CHARACTER SET
WINI1251 NOT NULL,

NZK VARCHAR(10) CHARACTER SET WINI1251 NOT NULL,
KPRED INTEGER NOT NULL,
UCH_PLAN INTEGER,
SEMESTR INTEGER,
KPREP INTEGER NOT NULL,
OTCHET VARCHAR(10) CHARACTER SET WINI1251,
OCENKA VARCHAR(20) CHARACTER SET WINI1251,
POSL_SES CHAR(1) CHARACTER SET WINI1251,
OTMETKA INTEGER);

/* Table: VID_PRIKAZ, Owner: SYSDBA */

CREATE TABLE VID_PRIKAZ (KPRIK INTEGER NOT NULL,
VID_PRIK VARCHAR(50) CHARACTER SET WIN1251,
NAZV_PRIK VARCHAR(50) CHARACTER SET WINI251,
DATA_PRIK DATE);

ALTER TABLE STUDENT ADD CONSTRAINT STUDENTFORKEY1

FOREIGN KEY (NG) REFERENCES GRUPPA(NG);

ALTER TABLE OPLATA ADD CONSTRAINT OPLATAFORKEYI
FOREIGN KEY (NZK) REFERENCES STUDENT(NZK);

ALTER TABLE OPLATA ADD CONSTRAINT OPLATAFORKEY?2
FOREIGN KEY (NG) REFERENCES GRUPPA(NG);

ALTER TABLE SPECIALNOST ADD CONSTRAINT
SPECIALNOSTFKEY! FOREIGN KEY (KKAF) REFERENCES
KAFEDRA(KKAF);

ALTER TABLE PREPOD ADD CONSTRAINT PREPODFKEY1
FOREIGN KEY (KKAF) REFERENCES KAFEDRA(KKAF);

ALTER TABLE IZUCHENIE ADD CONSTRAINT IZUCHENIEFKEY1
FOREIGN KEY (NG) REFERENCES GRUPPA(NG);

ALTER TABLE IZUCHENIE ADD CONSTRAINT IZUCHENIEFKEY?2
FOREIGN KEY (KPREP) REFERENCES PREPOD(KPREP);

ALTER TABLE USPEVAEM ADD CONSTRAINT USPEVAEMFKEY2
FOREIGN KEY (NZK) REFERENCES STUDENT(NZK);

ALTER TABLE IZUCHENIE ADD CONSTRAINT [ZUCHENIEFKEY3
FOREIGN KEY (KPRED) REFERENCES PREDMET(KPRED);
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ALTER TABLE USPEVAEM ADD CONSTRAINT USPEVAEMFKEY3
FOREIGN KEY (KPRED) REFERENCES PREDMET(KPRED);

ALTER TABLE USPEVAEM ADD CONSTRAINT USPEVAEMFKEY4
FOREIGN KEY (KPREP) REFERENCES PREPOD(KPREP);

ALTER TABLE PRIKAZ ADD CONSTRAINT PRIKAZFKEY1 FOREIGN
KEY (NZK) REFERENCES STUDENT(NZK);

ALTER TABLE USPEVAEM ADD CONSTRAINT USPEVAEMFKEY]
FOREIGN KEY (NG) REFERENCES GRUPPA(NG);

ALTER TABLE VID_PRIKAZ ADD CONSTRAINT VID_PRIKAZFKEY1
FOREIGN KEY (KPRIK) REFERENCES PRIKAZ(KPRIKAZ);

ALTER TABLE ATESTACIA ADD CONSTRAINT ATESTACIAFKEYI
FOREIGN KEY (NG) REFERENCES GRUPPA(NG);

ALTER TABLE ATESTACIA ADD CONSTRAINT ATESTACIAFKEY?
FOREIGN KEY (NZK) REFERENCES STUDENT(NZK);

ALTER TABLE ATESTACIA ADD CONSTRAINT ATESTACIAFKEY3
FOREIGN KEY (KPRED) REFERENCES PREDMET(KPRED);

ALTER TABLE ATESTACIA ADD CONSTRAINT ATESTACIAFKEY4
FOREIGN KEY (KPREP) REFERENCES PREPOD(KPREP);

ALTER TABLE OBSHEGIT ADD CONSTRAINT OBSHEGITFKEYI
FOREIGN KEY (NZK) REFERENCES STUDENT(NZK);

ALTER TABLE BANK_VAK ADD CONSTRAINT BANK_VAKFKEY!
FOREIGN KEY (KPRP) REFERENCES PREDPR(KPRP);

ALTER TABLE IPP ADD CONSTRAINT [PPFKEY] FOREIGN KEY
(KPRP) REFERENCES PREDPR(KPRP);

ALTER TABLE IPP ADD CONSTRAINT IPPFKEY2 FOREIGN KEY
(NZK) REFERENCES STUDENT(NZK);

ALTER TABLE LABA ADD CONSTRAINT LABAFKEY1 FOREIGN KEY
(KKAF) REFERENCES KAFEDRA(KKAF);

ALTER TABLE GRUPPA ADD CONSTRAINT GRUPPAFKEY!
FOREIGN KEY (SH_SPEC) REFERENCES SPECIALNOST(SH_SPEC);

ALTER TABLE ARHIVSTUD ADD CONSTRAINT ARHIVSTUDFKEY
FOREIGN KEY (NZK) REFERENCES STUDENT(NZK);

CREATE GENERATOR GEN_KPRP;
CREATE GENERATOR GEN_KKAF;
CREATE GENERATOR GEN_KPRED;

/* View: EKZAMVIEW, Owner: SYSDBA */
CREATE VIEW EKZAMVIEW (NZK, OTCHET, SEMESTR, SH_SPEC,
POSL_SES, FIO, KURS) AS

SELECT uspevaem.nzk,otchet,uspevaem.semestr,gruppa.sh_spec,posl_ses,
student.fio,gruppa.kurs

from uspevaem, gruppa, student

where uspevaem.ng=gruppa.ng and

uspevaem.nzk=student.nzk and semestr <> 12
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group by uspevaem.nzk,otchet,uspevaem.semestr,sh_spec,posl_ses,student.fio,
gruppa.kurs
having otchet="3k3’

b

/* View: GRUPPAVIEW, Owner: SYSDBA */
CREATE VIEW GRUPPAVIEW (NG, NAZVANIE) AS
SELECT ng,nazvanie from gruppa

b

/* View: PREDSELECT, Owner: SYSDBA */
CREATE VIEW PREDSELECT (KPRED, PREDM) AS
SELECT kpred, predm from predmet

3

/* View: STUDENTVIEW, Owner: SYSDBA */
CREATE VIEW STUDENTVIEW (NZK) AS
SELECT NZK from student

’

/* View: ZADOLGVIEW, Owner: SYSDBA */
CREATE VIEW ZADOLGVIEW (NZK, OTCHET, SEMESTR, KPRED,
POSL_SES, FIO, KURS) AS

SELECT uspevaem.nzk,otchet,uspevaem.semestr,uspevacm.kpred,posl_ses,
student.fio,gruppa.kurs

from uspevaem, gruppa, student

where uspevaem.ng=gruppa.ng and

uspevaem.nzk=student.nzk and semestr <> [2

group by uspevaem.nzk,otchet,uspevaem.semestr,kpred,posl_ses,student.fio,
gruppa.kurs

having otchet="ak3’

COMMIT WORK:
SET AUTODDL OFF:
SET TERM ~ :

/* Stored procedures */

CREATE PROCEDURE GRUPPA_DEL AS BEGIN EXIT; END *
CREATE PROCEDURE STUDENT _DEL AS BEGIN EXIT; END ©
CREATE PROCEDURE KAFEDRA_DEL AS BEGIN EXIT; END *
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CREATE PROCEDURE SPECIALNOST_DEL AS BEGIN EXIT; END »
CREATE PROCEDURE PREDMET_DEL AS BEGIN EXIT; END ©
CREATE PROCEDURE PREPOD_DEL AS BEGIN EXIT; END »
CREATE PROCEDURE PRIKAZ_DEL AS BEGIN EXIT; END »
CREATE PROCEDURE PREDPR_DEL AS BEGIN EXIT; END *
CREATE PROCEDURE GRUP_SUM AS BEGIN EXIT; END *

ALTER PROCEDURE GRUPPA_DEL (DNG VARCHAR(6)
CHARACTER SET WINI1251)

AS
declare variable dnzk varchar(10);
declare variable dkprikaz integer;
BEGIN
for select nzk from student
where student.ng=:dng
into :dnzk
do
begin
delete from ipp where ipp.nzk=:dnzk;
delete from uspevaem where uspevaem.nzk=:dnzk;
delete from atestacia where atestacia.nzk=:dnzk;
delete from oplata where oplata.nzk=:dnzk;
delete from obshegit where obshegit.nzk=:dnzk;
delete from arhivstud where arhivstud.nzk=:dnzk;
for select kprikaz from prikaz
where prikaz.nzk=:dnzk
into :dkprikaz
do delete from vid_prikaz where vid_prikaz.kprik=:dkprikaz;

delete from prikaz where prikaz.nzk=:dnzk;

end

delete from student where student.ng=:dng;
delete from izuchenie where izuchenie.ng=:dng;
delete from gruppa where gruppa.ng=:dng;

suspend;
END

ALTER PROCEDURE STUDENT_DEL (DNZK VARCHAR(10)
CHARACTER SET WINI1251)

AS

declare variable dkprikaz integer;

BEGIN
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delete from ipp where ipp.nzk=:dnzk;
delete from uspevaem where uspevaem.nzk=:dnzk;
delete from atestacia where atestacia.nzk=:dnzk;
delete from oplata where oplata.nzk=:dnzk;
delete from obshegit where obshegit.nzk=:dnzk;
delete from arhivstud where arhivstud.nzk=:dnzk;
for select kprikaz from prikaz
where prikaz.nzk=:dnzk
into :dkprikaz
do delete from vid_prikaz where vid_prikaz.kprik=:dkprikaz;

delete from prikaz where prikaz.nzk=:dnzk;
delete from student where student.nzk=:dnzk;
suspend;

END

ALTER PROCEDURE KAFEDRA_DEL (DKKAF INTEGER)
AS

declare variable dsh_spec integer;

declare variable dng varchar(6);

declare variable dnzk varchar(10);

declare variable dkprikaz integer;

declare variable dkprep integer;

BEGIN
for select sh_spec from specialnost
where kkaf=:dkkaf
into :dsh_spec
do
begin
for select ng from gruppa
where gruppa.sh_spec=:dsh_spec
into :dng
do
begin
for select nzk from student
where student.ng=:dng
into :dnzk
do
begin
delete from ipp where ipp.nzk=:dnzk;
delete from uspevaem where uspevaem.nzk=:dnzk;
delete from atestacia where atestacia.nzk=:dnzk;
delete from oplata where oplata.nzk=:dnzk;
delete from obshegit where obshegit.nzk=:dnzk;
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delete from arhivstud where arhivstud.nzk=:dnzk;

for select kprikaz from prikaz

where prikaz.nzk=:dnzk

into :dkprikaz

do delete from vid_prikaz where vid_prikaz.kprik=:dkprikaz;

delete from prikaz where prikaz.nzk=:dnzk;
end
delete from student where student.ng=:dng;
delete from izuchenie where izuchenie.ng=:dng;
delete from gruppa where gruppa.ng=:dng;
end
delete from specialnost where sh_spec=:dsh_spec;
end

for select kprep from prepod where kkaf=:dkkaf

into :dkprep

do begin
delete from izuchenie where kprep=:dkprep;
delete from uspevaem where kprep=:dkprep;
delete from atestacia where kprep=:dkprep;
end

delete from prepod where kkaf=:dkkaf;

delete from laba where laba.kkaf=:dkkaf;

delete from kafedra where kkaf=:dkkaf;

suspend;

END

ALTER PROCEDURE SPECIALNOST_DEL (DSH_SPEC INTEGER)
AS
declare variable dng varchar(6);
declare variable dnzk varchar(10);
declare variable dkprikaz integer;
declare variable dkprep integer;
BEGIN

for select ng from gruppa

where gruppa.sh_spec=:dsh_spec

into :dng

do

begin

for select nzk from student

where student.ng=:dng

into :dnzk

do

begin
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delete from ipp where ipp.nzk=:dnzk;

delete from uspevaem where uspevaecm.nzk=:dnzk;
delete from atestacia where atestacia.nzk=:dnzk;
delete from oplata where oplata.nzk=:dnzk;

delete from obshegit where obshegit.nzk=:dnzk;
delete from arhivstud where arhivstud.nzk=:dnzk;

for select kprikaz from prikaz

where prikaz.nzk=:dnzk

into :dkprikaz

do delete from vid_prikaz where vid_prikaz.kprik=:dkprikaz;

delete from prikaz where prikaz.nzk=:dnzk;
end
delete from student where student.ng=:dng;
delete from izuchenie where izuchenie.ng=:dng;
delete from gruppa where gruppa.ng=:dng;
end
delete from specialnost where sh_spec=:dsh_spec;
SUSPEND;
END

ALTER PROCEDURE PREDMET DEL (DKPRED INTEGER)
AS

BEGIN

delete from izuchenie where kpred=:dkpred;

delete from uspevaem where kpred=:dkpred;

delete from atestacia where kpred=:dkpred;

delete from predmet where kpred=:dkpred;

SUSPEND;

END

ALTER PROCEDURE PREPOD_DEL (DKPREP INTEGER)
AS

BEGIN

delete from izuchenie where kprep=:dkprep;

delete from uspevaem where kprep=:dkprep;

delete from atestacia where kprep=:dkprep;

delete from prepod where kprep=:dkprep;

SUSPEND;

END

ALTER PROCEDURE PRIKAZ DEL (DKPRIKAZ INTEGER)
AS
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BEGIN
delete from vid_prikaz where kprik=:dkprikaz;
delete from prikaz where kprikaz=:dkprikaz;
SUSPEND;
END

ALTER PROCEDURE PREDPR_DEL (DKPRP INTEGER)
AS
BEGIN
delete from ipp where kprp=:dkprp;
delete from bank_vak where kprp=:dkprp;
delete from predpr where kprp=:dkprp;
SUSPEND;
END

ALTER PROCEDURE GRUP_SUM AS

declare variable stl integer;
declare variable st2 integer;
declare variable st3 integer;
declare variable st4 integer;
declare variable st5 integer;
declare variable st6 integer;
declare variable ngsum varchar(6);
BEGIN
for select ng from gruppa
into :ngsum
do
begin
st1=0;
st2=0;
st3=0;
st4=0;
st5=0;
st6=0;
select count (nzk) from student where student.ng=:ngsum into :stl;
select count (nzk) from student where (student.ng=:ngsum)
and (student.pol collate pxw_cyrl="x’) into :st2;
select count (nzk) from student where (student.ng=:ngsum)
and (student.pol collate pxw_cyrl="m’) into :st3;
select count (nzk) from student where (student.ng=:ngsum)
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and (student.vid_oplat collate pxw_cyrl='6ecnn’) into :st4;
select count (nzk) from student where (student.ng=:ngsum)
and (student.vid_oplat collate pxw_cyrl="yacTuy’) into :st5;
select count (nzk) from student where (student.ng=:ngsum)
and (student.vid_oplat collate pxw_cyrl="monHomnr’) into :st6;
update gruppa
set studentov=:stl, devushek=:s5t2, UNOSHEY=:ST3, besplatn=:st4,
chast=:st5, polnplatn=:st6
where ng=:ngsum;
end

suspend;

END

SET TERM ;
COMMIT WORK ;
SET AUTODDL ON;
SET TERM " ;

/* Triggers only will work for SQL triggers */

CREATE TRIGGER KPRP_NO_GEN FOR PREDPR
ACTIVE BEFORE INSERT POSITION 0

AS

BEGIN

predpr.kprp=gen_id(gen_kprp, 1);

END

CREATE TRIGGER KPRED_NO_GEN FOR PREDMET
ACTIVE BEFORE INSERT POSITION 0

AS

BEGIN

predmet.kpred=gen_id(gen_kpred,1);

END

CREATE TRIGGER KKAF_NO_GEN FOR KAFEDRA
ACTIVE BEFORE INSERT POSITION 0

AS

BEGIN

kafedra.kkaf=gen_id(gen_kkaf,1);

END

COMMIT WORK *
SET TERM ; *

/* Grant permissions for this database */
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MpunoxeHue 3

Anroputm npunoxeHua

B 3TOM MNpuiOXEeHUU OTOOpaXeHbl CepBepHast U KJAUEHTCKAasi 4acTu Mpo-
rpaMMel peXuMa KIMEHT—cepBep (C UCMOMb30BAHUEM XPAHUMBIX MPOLIEAYD).
[MpuBeaem dbparMeHT MpPOrpaMMBbl.

CepBepHas 4acTb

/* Extract Database D:\students\Chert_cl\Priems.gdb */
CREATE DATABASE 'D:\students\Chert_cl\Priems.gdb” PAGE_SIZE 1024 ;

/* Table: KADRY, Owner: SYSDBA */
CREATE TABLE KADRY (VREM INTEGER,

DOLGNOST CHAR(20),

FIO CHAR(I5),

STEPEN CHAR(10),

OTKRITIE CHAR(5),

AVG_BAL DOUBLE DESISION,

STAG INTEGER,

STATUS CHAR(S),

NBR_RULE INTEGER);

/* Table: RULE, Owner: SYSDBA */
CREATE TABLE RULE (NBR_RULE INTEGER,
STEPEN CHARC(S),
OTKRITIE CHARC(5),
ZNAK_BAL CHAR(3),
AVG_BAL DOUBLE DECISION,
ZNAK_STAZ CHAR(S),
STAG INTEGER,
DOLGNOST CHAR(20),
INFORM CHAR(255));

/* Table: STAT, Owner: SYSDBA */
CREATE TABLE STAT (VREM INTEGER,
DOLGN CHAR(20),
PLAN_R INTEGER,
FACT_R INTEGER,
VAKANS INTEGER,
PRINIM INTEGER);

COMMIT WORK;
SET AUTODDL OFF;
SET TERM * ;
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/* Stored procedures */

CREATE PROCEDURE PRO_KADRY AS BEGIN EXIT; END *
ALTER PROCEDURE PRO_KADRY (IN_VREM INTEGER)
RETURNS (OUT_VREM INTEGER, OUT_DOLGNOST CHAR(20),
OUT_FIO CHAR(15), OUT_STEPEN CHAR(10),

OUT_OTKRITIE CHAR(S), OUT_AVG_BAL DOUBLE DESISION,
OUT_STAG INTEGER, OUT_STATUS CHAR(5),
OUT_NBR_RULE INTEGER)

AS

BEGIN

FOR SELECT VREM, DOLGNOST, FIO, STEPEN, OTKRITIE,
AVG_BAL, STAG, STATUS, NBR_RULE

FROM KADRY

WHERE VREM = :IN_VREM

INTO :

OUT_VREM, :OUT_DOLGNOST, :OUT_FIO, OUT_STEPEN,
:OUT_OTKRITIE, :OUT_AVG_BAL, : OUT_STAG, :OUT_STATUS,
:OUT_NBR_RULE

DO
SUSPEND:;
END
SET TERM ; »
COMMIT WORK ;
SET AUTODDL ON;

/* Grant permissions for this database */

KnueHrckas 4yacts

B koMmmoHeHT Queryl (cBoiictso SQL) HeobxoauMo 3anucath
select * from pro_kadry (:paraml)
a B daiin unitl.pas 1od6aBuTh

procedure TForm1.N18Click(Sender: TObject);

begin

with Queryl do

begin
Close;

ParamByName(‘param1’).Value:=StrTolnt(Editl.Text);
Open;

end;

end;
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B npunoxenusax 3.1 u 3.2 npuseseH nonusiit Teket aporpamm b1 «[Mpuem
Ha paboTy» ast cydasi, KOrga Kaxnaasi TabyjiMua ¢ JaHHBIMU BBIBOJUTCH HA OT-
aelbHyto Gopmy Delphi, a na nepsoit dopme Delphi pacnionoxeHst noss uuk-
JI0B BPEMEHM, MEHIO U 00BekThl StoredProc.

B npunoxennu 3.1 noMeiueHa nporpaMma Ha BROXEHHOM si3bike SQL, pe-
anu3oBaHHan Ha cepsepe. OHa BJIOYaeT npotiecc co3nanmsa bJl, Tabaui u xpa-
HUMBIE MPOLIEAYPHI.

B npunoxenuu 3.2 pa3MemieHbl KIMEHTCKas MporpaMMa Mg JIOKaabHOTO
BAPMAHTA MOAHOro pexuma kameHT—cepsep. B Unitl pa3meureHsl nporpaMMat
BbI30Ba MoganbHbiXx dopMm. B octanbHeix Uniti — npouenypsl, BHINOJHAEMbIE
NpH HAXKATHU COOTBETCTBYIOIIMX 3IEMEHTOB MEHIO U KHOMOK. OGHOBIEHUE [aH-~
ubix B B/l nposoauTcs nByMs cnocobamu: yepe3 KOMNoHeHT StoredProc u He-
ocpeacTBEHHO B nporpaMme Ha asbike Object Pascal. Bbizos manHbIX (select)
NPOBOAUTCS Yepe3 KOMMOHeHT Query B BUE 3anpoca ¢ NapaMeTpamMu, Tipyu 3TOM
onepatop select pazmeimaercsa aubo B cpoiictee SQL, nubo B mporpamme Ha
a3bike Object Pascal (opmupyemblit 3anpoc Ha BcTpoeHHOM s3bike SQL). B
nepBoM ciyyae Buf select-onepaTopa MpUBeAEH B CKOOKax-KOMMEHTapusx {}.

NPUJIOXKEHUE 3.1
Mporpamma Ha cepBepe

/¥ Extract Database C:\Documents and Settings\i5.WORK\Pa6ouuit
cron\Chert_c\PRIEMS.GDB */

CREATE DATABASE 'C:\Documents and Settings\i5. WORK\Pa6ouuit
cron\Chert_cl\PRIEMS.GDB’ PAGE_SIZE 1024

/* Table: KADRY, Owner: SYSDBA */
CREATE TABLE KADRY (VREM INTEGER,

DOLGNOST CHAR(20),

F1O CHAR(15),

STEPEN CHAR(10),

OTKRITIE CHARC(S),

STAG INTEGER,

STATUS CHARC(S),

NBR_RULE INTEGER,

AVG_BAL NUMERIC(15, 2));

/* Table: KADRY_ISH, Owner: SYSDBA */
CREATE TABLE KADRY_ISH (VREM INTEGER,

DOLGNOST CHAR(20),

FIO CHAR(15),

STEPEN CHAR(10),

OTKRITIE CHAR(5),

STAG INTEGER,

STATUS CHAR(5),
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NBR_RULE INTEGER,
AVG_BAL NUMERIC(15, 2));

/* Table: RULE, Owner: SYSDBA */
CREATE TABLE RULE (NBR_RULE INTEGER,
STEPEN CHAR(S),
OTKRITIE CHAR(S),
ZNAK_BAL CHARC(S),
ZNAK_STAZ CHARC(S),
STAG INTEGER,
DOLGNOST CHAR(20),
INFORM CHAR(255),
AVG_BAL NUMERIC(15, 2));

/* Table: RULE_ISH, Owner: SYSDBA */
CREATE TABLE RULE_ISH (NBR_RULE INTEGER,
STEPEN CHARC(S),
OTKRITIE CHAR(S),
ZNAK_BAL CHAR(5),
ZNAK_STAZ CHARC(S),
STAG INTEGER,
DOLGNOST CHAR(20),
INFORM CHAR(255),
AVG_BAL NUMERIC(15, 2));

/* Table: STAT, Owner: SYSDBA */
CREATE TABLE STAT (VREM INTEGER,

DOLGN CHAR(20),

PLAN_R INTEGER,

FACT_R INTEGER,

VAKANS INTEGER,

PRINIM INTEGER,

NEDOBOR INTEGER);

/* Table: STAT_ISH, Owner: SYSDBA */
CREATE TABLE STAT_ISH (VREM INTEGER,

DOLGN CHAR(20),

PLAN_R INTEGER,

FACT_R INTEGER,

VAKANS INTEGER,

PRINIM INTEGER,

NEDOBOR INTEGER);

COMMIT WORK;
SET AUTODDL OFF;
SET TERM "~ ;
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/* Stored procedures */

CREATE PROCEDURE PRO_KADRY AS BEGIN EXIT; END *
CREATE PROCEDURE PRP_ZAPRULE AS BEGIN EXIT; END *
CREATE PROCEDURE PRO_KOLRES AS BEGIN EXIT; END *
CREATE PROCEDURE PRO_RABOT AS BEGIN EXIT; END *
CREATE PROCEDURE PRO_PRETE AS BEGIN EXIT; END *
CREATE PROCEDURE NACHAT AS BEGIN EXIT; END *
CREATE PROCEDURE PRO_STAT AS BEGIN EXIT; END *
CREATE PROCEDURE PRO_PRNIJAT AS BEGIN EXIT; END *
CREATE PROCEDURE PRO_PRNIM AS BEGIN EXIT; END *
CREATE PROCEDURE PRO_PRODI AS BEGIN EXIT; END *
CREATE PROCEDURE PRO_OBJAS AS BEGIN EXIT; END *
CREATE PROCEDURE PRO_IZMPRAV AS BEGIN EXIT; END *
CREATE PROCEDURE PRO_IZMRES AS BEGIN EXIT; END *
CREATE PROCEDURE PRO_PRINWS AS BEGIN EXIT; END *
CREATE PROCEDURE PRO_PROD2 AS BEGIN EXIT; END *
CREATE PROCEDURE PRO_KADRYRES AS BEGIN EXIT; END *
CREATE PROCEDURE PRO_STATRES AS BEGIN EXIT; END
CREATE PROCEDURE PRO_IZMRES2 AS BEGIN EXIT; END *
CREATE PROCEDURE PRO_RABOT1 AS BEGIN EXIT; END *
CREATE PROCEDURE PRO_UVOLI AS BEGIN EXIT; END *
CREATE PROCEDURE PRO_RABOT2 AS BEGIN EXIT; END *
CREATE PROCEDURE PRO_STATMIN AS BEGIN EXIT; END ©

ALTER PROCEDURE PRO_KADRY (IN_VREM INTEGER)
RETURNS (OUT_VREM INTEGER,
OUT_DOLGNOST CHAR(20),
OUT_FIO CHAR(15),
OUT_STEPEN CHAR(10),
OUT_OTKRITIE CHAR(S),
OUT_AVG_BAL NUMERIC(15, 2),
OUT_STAG INTEGER,
OUT_STATUS CHAR(5),
OUT_NBR_RULE INTEGER)

AS

BEGIN
FOR SELECT VREM,
DOLGNOST,
F10,
STEPEN,
OTKRITIE,
AVG_BAL,
STAG,
STATUS,
NBR_RULE
FROM KADRY
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WHERE VREM BETWEEN 1 AND :IN_VREM
INTO :OUT_VREM,
:OUT_DOLGNOST,
:OUT_FIO,
:OUT_STEPEN,
:OUT_OTKRITIE,
:OUT_AVG_BAL,
:OUT_STAG,
:OUT_STATUS,
:OUT_NBR_RULE
DO

SUSPEND;

END

ALTER PROCEDURE PRP_ZAPRULE (IN_VREM INTEGER)
AS

DECLARE VARIABLE DSTEPEN CHAR(10);
DECLARE VARIABLE DDOLGNOST CHAR(20);
DECLARE VARIABLE DOTKRITIE CHAR(5);
DECLARE VARIABLE DSTAG INTEGER;
DECLARE VARIABLE DAVG_BAL NUMERIC(IS, 2);
DECLARE VARIABLE OLD_STATUS CHAR(5);
BEGIN
/* Pravilol*/
FOR SELECT
STEPEN,
DOLGNOST
FROM RULE
WHERE NBR_RULE=I

INTO :DSTEPEN,:DDOLGNOST

DO
BEGIN
UPDATE KADRY
SET NBR_RULE=1,
DOLGNOST=:DDOLGNOST
WHERE STATUS='npere’
AND STEPEN=:DSTEPEN
AND VREM=:IN_VREM;
END
BEGIN
/¥ Pravilo2*/
FOR SELECT
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STEPEN,
OTKRITIE,

DOLGNOST
FROM RULE
WHERE NBR_RULE=2
INTO :DSTEPEN, :DOTKRITIE,:DDOLGNOST

DO
BEGIN
UPDATE KADRY
SET NBR_RULE=2,
DOLGNOST=:DDOLGNOST
WHERE STATUS="nipere’
AND STEPEN=:DSTEPEN
AND OTKRITIE=:DOTKRITIE
AND VREM=:IN_VREM;
END
END
BEGIN
/* Pravilo3*/
FOR SELECT
STEPEN,
OTKRITIE,
AVG_BAL,
DOLGNOST
FROM RULE

WHERE NBR_RULE=3
INTO :DSTEPEN, :DOTKRITIE, :DAVG_BAL, :DDOLGNOST

DO
BEGIN
UPDATE KADRY
SET NBR_RULE=3,
DOLGNOST=:DDOLGNOST
WHERE STATUS="npere’
AND STEPEN=:DSTEPEN
AND OTKRITIE=:DOTKRITIE

AND AVG_BAL>=:DAVG_BAL
AND VREM=:IN_VREM;
END
END
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BEGIN
/* Pravilo4*/
FOR SELECT
STEPEN,
OTKRITIE,
STAG,
AVG_BAL,
DOLGNOST
FROM RULE
WHERE NBR_RULE=4
INTO :DSTEPEN, :DOTKRITIE, :DSTAG, :DAVG_BAL, :DDOLGNOST

DO
BEGIN
UPDATE KADRY
SET NBR_RULE=4,
DOLGNOST=:DDOLGNOST
WHERE STATUS="nipere’
AND STEPEN=:DSTEPEN
AND OTKRITIE=:DOTKRITIE
AND STAG>=:DSTAG
AND AVG_BAL<:DAVG_BAL
AND VREM=:IN_VREM;
END
END

BEGIN
/* Pravilo5*/
FOR SELECT
STEPEN,
OTKRITIE,
STAG,
AVG_BAL,
DOLGNOST
FROM RULE
WHERE NBR_RULE=S5
INTO :DSTEPEN, :DOTKRITIE, :DSTAG, :DAVG_BAL,
:DDOLGNOST DO
BEGIN
UPDATE KADRY
SET NBR_RULE=S5,
DOLGNOST=:DDOLGNOST
WHERE STATUS='nipere’
AND STEPEN=:DSTEPEN
AND OTKRITIE=:DOTKRITIE
AND STAG<:DSTAG
AND AVG_BAL<:DAVG_BAL
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AND VREM=:IN_VREM;

END
END
BEGIN
OLD_STATUS='npere’;
UPDATE KADRY
SET STATUS="npHum’
WHERE
STATUS=:0OLD_STATUS
AND VREM=:IN_VREM;
END
END

ALTER PROCEDURE PRO_KOLRES (IN_VREM INTEGER)
RETURNS (OUT_VREM INTEGER,

OUT_DOLGN CHAR(20),

OUT_PLAN_R INTEGER,

OUT_FACT_R INTEGER,

OUT_VAKANS INTEGER,

OUT_PRINIM INTEGER,

OUT_NEDOBOR INTEGER)

AS

BEGIN
FOR SELECT

VREM,
DOLGN,
PLAN_R,
FACT R,
VAKANS,
PRINIM,
NEDOBOR

FROM STAT
WHERE VREM = :IN_VREM
INTO :OUT_VREM,
:OUT_DOLGN,
:OUT_PLAN_R,
:OUT_FACT_R,
:OUT_VAKANS,
:OUT_PRINIM,
:OUT_NEDOBOR
DO
BEGIN
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SELECT COUNT(¥*)
FROM KADRY
WHERE DOLGNOST = :OUT_DOLGN
AND VREM=:IN_VREM
AND STATUS="npHum’
INTO :OUT_PRINIM;
OUT_NEDOBOR=:0UT_VAKANS - :OUT_PRINIM;
UPDATE STAT
SET PRINIM=:0UT_PRINIM,
NEDOBOR=:0OUT_NEDOBOR
WHERE VREM = ;IN_VREM
AND DOLGN=:0UT_DOLGN;
SUSPEND;
END
END

ALTER PROCEDURE PRO_RABOT (IN_VREM INTEGER)
RETURNS (OUT_VREM INTEGER,
OUT_DOLGNOST CHAR(20),
OUT_FIO CHAR(I5),
OUT_STEPEN CHAR(10),
OUT_OTKRITIE CHAR(5),
OUT_AVG_BAL NUMERIC(S, 2),
OUT_STAG INTEGER,
OUT_STATUS CHAR(5),
OUT_NBR_RULE INTEGER)

AS

BEGIN

FOR SELECT VREM,
DOLGNOST,

FIO,

STEPEN,

OTKRITIE,
AVG_BAL,

STAG,

STATUS,

NBR_RULE

FROM KADRY
WHERE VREM BETWEEN 1 AND:IN_VREM
AND STATUS="pa6or’
INTO :OUT_VREM,
:OUT_DOLGNOST,
:OUT_FIO,
:OUT_STEPEN,
:OUT_OTKRITIE,
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:OUT_AVG_BAL,
: OUT_STAG,
:OUT_STATUS,
:OUT_NBR_RULE
DO

SUSPEND:;

END

ALTER PROCEDURE PRO_PRETE (IN_VREM INTEGER)
RETURNS (OUT_VREM INTEGER,
OUT_DOLGNOST CHAR(20),
OUT_FIO CHAR(15),
OUT_STEPEN CHAR(10),
OUT_OTKRITIE CHAR(5),
OUT_AVG_BAL NUMERIC(15, 2),
OUT_STAG INTEGER,
OUT_STATUS CHAR(5),
OUT_NBR_RULE INTEGER)

AS

BEGIN

FOR SELECT VREM,
DOLGNOST,

FIO,

STEPEN,

OTKRITIE,
AVG_BAL,

STAG,

STATUS,
NBR_RULE

FROM KADRY
WHERE VREM = :IN_VREM
AND STATUS="nnpete’
INTO :OUT_VREM,
:OUT_DOLGNOST,
:OUT_FIO,
:OUT_STEPEN,
:OUT_OTKRITIE,
:OUT_AVG_BAL,

. OUT_STAG,
:OUT_STATUS,
:OUT_NBR_RULE
DO

SUSPEND;

END
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ALTER PROCEDURE NACHAT AS

BEGIN
DELETE FROM KADRY;
INSERT INTO KADRY

SELECT * FROM KADRY_ISH;
DELETE FROM STAT;
INSERT INTO STAT

SELECT * FROM STAT_ISH;
DELETE FROM RULE;
INSERT INTO RULE

SELECT * FROM RULE_ISH;
END

ALTER PROCEDURE PRO_STAT (IN_VREM INTEGER)
RETURNS (OUT_VREM INTEGER,

OUT_DOLGN CHAR(20),

OUT_PLAN_R INTEGER,

OUT_FACT_R INTEGER,

OUT_VAKANS INTEGER,

OUT_PRINIM INTEGER,

OUT_NEDOBOR INTEGER)

AS

DECLARE VARIABLE VAKANSI INTEGER;
BEGIN
FOR SELECT

VREM,

DOLGN,
PLAN R,
FACT_R,
VAKANS,
PRINIM,
NEDOBOR
FROM STAT
WHERE VREM = :IN_VREM
INTO :OUT_VREM,
:OUT_DOLGN,
:OUT_PLAN_R,
:OUT_FACT_R,
:OUT_VAKANS,
:OUT_PRINIM,
:OUT_NEDOBOR
DO
BEGIN
SELECT COUNT(*)
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FROM KADRY
WHERE DOLGNOST = :0UT_DOLGN
AND VREM BETWEEN 1 AND :IN_VREM
INTO :OUT_FACT_R;
OUT_VAKANS=:0UT_PLAN_R - :OUT_FACT_R;
UPDATE STAT
SET FACT_R=:OUT_FACT_R,
VAKANS=:0UT_VAKANS
WHERE VREM = :IN_VREM
AND DOLGN=:0UT_DOLGN;
SUSPEND;
END
END

ALTER PROCEDURE PRO_PRNJAT (IN_VREM INTEGER)
RETURNS (OUT_VREM INTEGER,
OUT_DOLGNOST CHAR(20),
OUT_FIO CHAR(15),
OUT_STEPEN CHAR(10),
OUT_OTKRITIE CHAR(S),
OUT_AVG_BAL NUMERIC(1S, 2),
OUT_STAG INTEGER,
OUT_STATUS CHAR(5),
OUT_NBR_RULE INTEGER)

AS

BEGIN

FOR SELECT VREM,
DOLGNOST,

FIO,

STEPEN,

OTKRITIE,
AVG_BAL,

STAG,

STATUS,

NBR_RULE

FROM KADRY
WHERE VREM = :IN_VREM
AND STATUS="npHsiT’
INTO :0UT_VREM,
:OUT_DOLGNOST,
:OUT_FIO,
:OUT_STEPEN,
:OUT_OTKRITIE,
:OUT_AVG_BAL,

: OUT_STAG,
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:OUT_STATUS,
:OUT_NBR_RULE
DO

SUSPEND;

END

ALTER PROCEDURE PRO_PINIM (IN_VREM INTEGER)
RETURNS (OUT_VREM INTEGER,
OUT_DOLGNOST CHAR(20),
OUT_FIO CHAR(15),
OUT_STEPEN CHAR(10),
OUT_OTKRITIE CHAR(5),
OUT_AVG_BAL NUMERIC(15, 2),
OUT_STAG INTEGER,
OUT_STATUS CHAR(5),
OUT_NBR_RULE INTEGER)

AS

BEGIN

FOR SELECT VREM,
DOLGNOST,

FIO,

STEPEN,

OTKRITIE,
AVG_BAL,

STAG,

STATUS,
NBR_RULE

FROM KADRY
WHERE VREM = :IN_VREM
AND STATUS="npHum’
INTO :OUT_VREM,
:OUT_DOLGNOST,
:OUT_FIO,
:OUT_STEPEN,
:OUT_OTKRITIE,
:OUT_AVG_BAL,

: OUT_STAG,
:OUT_STATUS,
:OUT_NBR_RULE
DO

SUSPEND;

END

A

ALTER PROCEDURE PRO_PRODI! (IN_VREM INTEGER)
AS
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DECLARE VARIABLE OLD_STATUS CHARC(5);

BEGIN
OLD_STATUS="npust’;
UPDATE KADRY
SET STATUS="pabor’
WHERE
STATUS=:OLD_STATUS
AND VREM=:IN_VREM;

END

ALTER PROCEDURE PRO_OBIJAS (IN_VREM INTEGER)
RETURNS (OUT_VREM INTEGER,

OUT_FIO CHAR(15),

OUT_STEPEN CHAR(10),

OUT_OTKRITIE CHAR(5),

OUT_AVG_BAL NUMERIC(15, 2),

OUT_DOLGNOST CHAR(20),

OUT_INFORM CHAR(255))

AS

BEGIN
FOR SELECT
K.VREM,
K.FIO,
K.STEPEN,
K.OTKRITIE,
K.AVG_BAL ,
K.DOLGNOST,
R.INFORM
FROM KADRY K, RULE R
WHERE VREM=:IN_VREM
AND K.NBR_RULE=R.NBR_RULE
INTO
:OUT_VREM,
:OUT_FIO,
:OUT_STEPEN,
:OUT_OTKRITIE,
:OUT_AVG_BAL,
:OUT_DOLGNOST,
:OUT_INFORM
DO
SUSPEND;
END
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ALTER PROCEDURE PRO_IZMPRAV RETURNS (OUT NBR_RULE
INTEGER,

OUT_STEPEN CHAR(5),
OUT_OTKRITIE CHARC(S),
OUT_ZNAK_BAL CHAR(5),
OUT_AVG_BAL NUMERIC(15, 2),
OUT_ZNAK_STAZ CHAR(5),
OUT_STAG INTEGER,
OUT_DOLGNOST CHAR(20),
OUT_INFORM CHAR(255))

AS

BEGIN
FOR SELECT
NBR_RULE,
STEPEN,
OTKRITIE,
ZNAK_BAL,
AVG_BAL,
ZNAK_STAZ,
STAG,
DOLGNOST,
INFORM
FROM RULE
INTO
:OUT_NBR_RULE,
:OUT_STEPEN,
:OUT_OTKRITIE,
:OUT_ZNAK_BAL,
:OUT_AVG_BAL,
:OUT_ZNAK_STAZ,
:OUT_STAG,
:OUT_DOLGNOST,
:OUT_INFORM
DO
SUSPEND:
END

ALTER PROCEDURE PRO_IZMRES (IN_VREM INTEGER,
IN_FIO CHAR(15),

IN_STEPEN CHAR(10),

IN_OTKRITIE CHAR(5))

RETURNS (OUT_VREM INTEGER,

OUT_DOLGNOST CHAR(20),

OUT_FIO CHAR(I5),

OUT_STEPEN CHAR(10),
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OUT_OTKRITIE CHAR(S),
OUT_AVG_BAL NUMERIC(15, 2),
OUT_STAG INTEGER,
OUT_STATUS CHAR(5),
OUT_NBR_RULE INTEGER)

AS

BEGIN
UPDATE KADRY
SET DOLGNOST="oTka3ath’
WHERE VREM=:IN_VREM
AND STATUS='npHum’
AND FIO=:IN_FIO
AND STEPEN=:IN_STEPEN
AND OTKRITIE=:IN_OTKRITIE;
BEGIN

FOR SELECT VREM,

DOLGNOST,

FIiO,

STEPEN,

OTKRITIE,

AVG_BAL,

STAG,

STATUS,

NBR_RULE

FROM KADRY

WHERE VREM = :IN_VREM

AND STATUS='npHum’

INTO :OUT_VREM,

:OUT_DOLGNOST,

:OUT_FIO,

:OUT_STEPEN,

:OUT_OTKRITIE,

:OUT_AVG_BAL,

: OUT_STAG,

:OUT_STATUS,

:OUT_NBR_RULE

DO

SUSPEND;

END
END

ALTER PROCEDURE PRO_PRINWS (IN_VREM INTEGER)
AS

DECLARE VARIABLE OLD_STATUS CHAR(5);
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BEGIN
DELETE FROM KADRY
WHERE VREM=:IN_VREM
AND DOLGNOST="otka3ary’;
BEGIN
OLD_STATUS='npHum’;
UPDATE KADRY
SET STATUS="npHar’
WHERE
STATUS=:0LD_STATUS
AND VREM=:IN_VREM;
END

END

ALTER PROCEDURE PRO_PROD2 AS

BEGIN
DELETE FROM RULE;
INSERT INTO RULE
SELECT * FROM RULE_ISH;
END

ALTER PROCEDURE PRO_KADRYRES (IN_VREM INTEGER)
RETURNS (OUT_VREM INTEGER,
OUT_DOLGNOST CHAR(20),
OUT_FIO CHAR(15),
OUT_STEPEN CHAR(10),
OUT_OTKRITIE CHAR(S),
OUT_AVG_BAL NUMERIC(15, 2),
OUT_STAG INTEGER,
OUT_STATUS CHAR(),
OUT_NBR_RULE INTEGER)

AS

BEGIN

FOR SELECT VREM,
DOLGNOST,

FIO,

STEPEN,

OTKRITIE,
AVG_BAL,

STAG,

STATUS,
NBR_RULE
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FROM KADRY
WHERE VREM BETWEEN | AND :IN_VREM
INTO :OUT_VREM,

:OUT_DOLGNOST,

:OUT_FIO,

:OUT_STEPEN,

:OUT_OTKRITIE,

:OUT_AVG_BAL,

:OUT_STAG,

:OUT_STATUS,

:OUT_NBR_RULE

DO

SUSPEND;

END

ALTER PROCEDURE PRO_STATRES (IN_VREM INTEGER)
RETURNS (OUT_VREM INTEGER,

OUT_DOLGN CHAR(20),

OUT_PLAN_R INTEGER,

OUT_FACT_R INTEGER,

OUT_VAKANS INTEGER,

OUT_PRINIM INTEGER,

OUT_NEDOBOR INTEGER)

AS

BEGIN
FOR SELECT
VREM,
DOLGN,
PLAN_R,
FACT_R,
VAKANS,
PRINIM,
NEDOBOR
FROM STAT
WHERE VREM BETWEEN 1 AND :IN_VREM
INTO :0UT_VREM,
:OUT_DOLGN,
:OUT_PLAN_R,
:OUT_FACT_R,
:OUT_VAKANS,
:OUT_PRINIM,
:OUT_NEDOBOR
DO
SUSPEND;
END
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ALTER PROCEDURE PRO_IZMRES?2 (IN_VREM INTEGER)
RETURNS (OUT_VREM INTEGER,
OUT_DOLGNOST CHAR(20),
OUT_FIO CHAR(15),
OUT_STEPEN CHAR(10),
OUT_OTKRITIE CHAR(5),
OUT_AVG_BAL NUMERIC(IS5, 2),
OUT_STAG INTEGER,
OUT_STATUS CHAR(5),
OUT_NBR_RULE INTEGER)

AS

BEGIN
FOR SELECT VREM,
DOLGNOST,
F10,
STEPEN,
OTKRITIE,
AVG_BAL,
STAG,
STATUS,
NBR_RULE
FROM KADRY
WHERE VREM = :IN_VREM
AND STATUS = ‘npHum’
INTO :OUT_VREM,
:OUT_DOLGNOST,
:OUT_FIO,
:OUT_STEPEN,
:OUT_OTKRITIE,
:OUT_AVG_BAL,
:OUT_STAG,
:OUT_STATUS,
:OUT_NBR_RULE
DO
SUSPEND;

END

ALTER PROCEDURE PRO_RABOTI (IN_VREM INTEGER)
RETURNS (OUT_VREM INTEGER,

OUT_DOLGNOST CHAR(20),

OUT_FIO CHAR(15),

OUT_STEPEN CHAR(10),

OUT_OTKRITIE CHAR(5),

OUT_AVG_BAL NUMERIC(15, 2),
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QUT_STAG INTEGER,
OUT_STATUS CHAR(S),
OUT_NBR_RULE INTEGER)
AS
BEGIN
FOR SELECT VREM,
DOLGNOST,
FIO,
STEPEN,
OTKRITIE,
AVG_BAL,
STAG,
STATUS,
NBR_RULE
FROM KADRY
WHERE VREM BETWEEN 1 AND (:IN_VREM - 1)
AND STATUS='pabor’
INTO :OUT_VREM,
:OUT_DOLGNOST,
:OUT_FIO,
:OUT_STEPEN,
:OUT_OTKRITIE,
:OUT_AVG_BAL,
: OUT_STAG,
:OUT_STATUS,
:OUT_NBR_RULE
DO
SUSPEND;
END

ALTER PROCEDURE PRO_UVOLI (IN_VREM INTEGER)
RETURNS (OUT_VREM INTEGER,
OUT_DOLGNOST CHAR(20),
OUT_FIO CHAR(15),
OUT_STEPEN CHAR(10),
OUT_OTKRITIE CHAR(5),
OUT_AVG_BAL NUMERIC(15, 2),
OUT_STAG INTEGER,
OUT_STATUS CHAR(5),
OUT_NBR_RULE INTEGER)

AS

BEGIN
FOR SELECT VREM,
DOLGNOST,
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FIO,

STEPEN,
OTKRITIE,
AVG_BAL,

STAG,

STATUS,
NBR_RULE

FROM KADRY
WHERE VREM BETWEEN | AND (:IN_VREM - 1)
AND STATUS="ysoau’
INTO :OUT_VREM,
:OUT_DOLGNOST,
:OUT_FIO,
:OUT_STEPEN,
:OUT_OTKRITIE,
:OUT_AVG_BAL,

: OUT_STAG,
:OUT_STATUS,
:OUT_NBR_RULE
DO

SUSPEND;

END

ALTER PROCEDURE PRO_RABOT?2 (IN_VREM INTEGER,
IN_FIO CHAR(15),

IN_STEPEN CHAR(10),
IN_OTKRITIE CHAR(5))
RETURNS (OUT_VREM INTEGER,
OUT_DOLGNOST CHAR(20),
OUT_FIO CHAR(15),
OUT_STEPEN CHAR(10),
OUT_OTKRITIE CHAR(5),
OUT_AVG_BAL NUMERIC(I5, 2),
OUT_STAG INTEGER,
OUT_STATUS CHAR(5),
OUT_NBR_RULE INTEGER)

AS

BEGIN
UPDATE KADRY
SET STATUS="yBoan’
WHERE VREM between 1 AND (:IN_VREM -1)

AND FIO=:IN_FIO
AND STEPEN=:IN_STEPEN
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AND OTKRITIE=:IN_OTKRITIE;

BEGIN

FOR SELECT VREM,

DOLGNOST,

FIO,

STEPEN,

OTKRITIE,

AVG_BAL,

STAG,

STATUS,

NBR_RULE

FROM KADRY

WHERE VREM BETWEEN | AND (IN_VREM - 1)

AND STATUS="pa6or’

INTO :OUT_VREM,

:OUT_DOLGNOST,

:OUT_FIO,

:OUT_STEPEN,

:OUT_OTKRITIE,

:OUT_AVG_BAL,

: OUT_STAG,

:OUT_STATUS,

:OUT_NBR_RULE

DO

SUSPEND;

END
END

ALTER PROCEDURE PRO_STATMIN RETURNS (OUT_MIN INTEGER)
AS

BEGIN
FOR SELECT MIN(NEDOBOR)
FROM STAT
INTO :OUT_MIN
DO
SUSPEND;
END

SET TERM ; ©

COMMIT WORK ;
SET AUTODDL ON;

/* Grant permissions for this database */
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MMPUJIOXKEHUE 3.2
Mporpamma Ha KnuexTe

program Projectl;

uses
Forms,
Unitl in “Unitl.pas’ {Form1},
Unit2 in ‘Unit2.pas’ {Form2},
Unit3 in "Unit3.pas” {Form3},
Unit4 in ‘Unit4.pas’ {Form4},
Unit5 in “UnitS5.pas” {Form5},
Unit6 in "Unit6.pas” {Form6},
Unit7 in “Unit7.pas” {Form7},
Unit8 in "Unit8.pas’ {Form8},
Unit9 in “Unit9.pas’ {Form9},
Unitl0 in “Unit10.pas’ {Form10},
Unitl1 in "Unitl l.pas’ {Form11},
Unitl2 in ‘Unitl12.pas’ {Form12},
Unitl3 in “Unit13.pas’ {Form13},
Unitl4 in ‘Unit14.pas” {Form14},
Unitl5 in "Unit15.pas’ {Form15};

{$R * RES}

begin
Application.Initialize;
Application.CreateForm(TForm1, Forml);
Application.CreateForm(TForm2, Form2);
Application.CreateForm(TForm3, Form3);
Application.CreateForm(TForm4, Form4);
Application.CreateForm(TForm5, Form5);
Application.Create Form(TForm6, Formé6);
Application.CreateForm(TForm7, Form7);
Application.Create Form(TForm8, Form8);
Application.CreateForm(TForm9, Form9);
Application.Create Form(TForm10, Form10);
Application.CreateForm(TForm! 1, Forml1);
Application.Create Form(TForm12, Form12);
Application.Create Form(TForm13, Form13);
Application.CreateForm(TForm14, Form14);
Application.CreateForm(TForm15, Forml5);
Application.Run;

end.

unit Unitl;
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interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
DBTables, Grids, DBGrids, Db, Menus, StdCtrls;

type
TForml = class(TForm)
Databasel: TDatabase;
Editl: TEdit;
Edit2: TEdit;
Labell: TLabel;
Label2: TLabel;
MainMenul: TMainMenu;
NI: TMenultem,;
N2: TMenultem;
N3: TMenultem;
N4: TMenultem;
N5: TMenultem;
N6: TMenultem;
N7: TMenultem:;
N8: TMenultem;
N9: TMenultem;
N10: TMenultem;
NI11: TMenultem,;
NI12: TMenultem;
NI13: TMenultem;
NI14: TMenultem;
N15: TMenultem;
N16: TMenultem;
N17: TMenultem,;
N18: TMenultem;
N19: TMenultem;
N20: TMenultem;
N21: TMenultem;
N22: TMenultem;
N23: TMenultem;
N24: TMenultem;
N25: TMenultem;
N26: TMenultem;
N27: TMenultem;
N28: TMenultem;
StoredProcl1: TStoredProc;
StoredProc2: TStoredProc;
N29: TMenultem;
StoredProc3: TStoredProc;
StoredProc4: TStoredProc;
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StoredProc5: TStoredProc;
procedure FormCreate(Sender: TObject);
procedure N4Click(Sender: TObject);
procedure N18Click(Sender: TObject);
procedure N19Click(Sender: TObject);
procedure N20Click(Sender: TObject);
procedure N16Click(Sender: TObject);
procedure N22Click(Sender: TObject);
procedure N24Click(Sender: TObject);
procedure N28Click(Sender: TObject);
procedure N6Click(Sender: TObject);
procedure N8Click(Sender: TObject);
procedure N9Click(Sender: TObject);
procedure N10Click(Sender: TObject);
procedure N11Click(Sender: TObject);
procedure N13Click(Sender: TObject);
procedure N15Click(Sender: TObject);
procedure N26Click(Sender: TObject);
procedure N29Click(Sender: TObject);

private
{ Private declarations }

public
{ Public declarations }

end;

var
Forml: TForml;
ibl: integer;//M3MeHeHUE NPABUA U PE3YAbTATA
iel: integer;//Henobop orpuuaTencH

implementation
Uses unit3, Unit2, Unit4, Unit5,Unit6, Unit7, Unit8, Unit9, Unitl0, Unitll,
Unitl2, Unitl3,Unitl4, Unitl5;

{$R *.DFM}

procedure TForm1.FormCreate(Sender: TObject);

{HavanbHbtit noctyn}

begin
N1.Enabled:=True;//TTABHAS
N2.Enabled:=True;//OBPABOTATbD
N3.Enabled:=False;// [IOKA3ATb
N4.Enabled:=True;//HauaTb
N6.Enabled:=False;//3anyck npasun
N8.Enabled:=False;//KonnuyecTBeHHbII pe3yabTaT
N9.Enabled:=False;//O6bsacHeHus
N10.Enabled:=False;//U3meneHne npaBun
N11.Enabled:=False;//U3menenune pesynprara
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N13.Enabled:=False;//[IpuHsats Bcex
N15.Enabled:=False;//[1poaomxuts
N16.Enabled:=False;//lLItaTHoe pacnucanue
N18.Enabled:=False;//Kanpst
N19.Enabled:=False;//Pabotatoiue
N20.Enabled:=False;//[1peteHaeHTHI
N22.Enabled:=False;//[MpuHumaembie
N24.Enabled:=False;//IIpuustsie
N26.Enabled:=False;//YBonusiunecs
N27.Enabled:=False;//OTKpbiTh
N28.Enabled:=True;//3asepuieHue
N29.Enabled:=True;//Bbixon

ibl1:=0;

iel:=0;
end;

procedure TForm1.N4Click(Sender: TObject);

{Hauarn}

begin
StoredProcl.UnPrepare;
StoredProc1.Prepare;
StoredProcl.ExecProc;
N2.Enabled:=False;//OBPABOTATDb
N3.Enabled:=True;//TTOKA3ATDb
N4.Enabled:=False;//Havarb
N16.Enabled:=True;//LlJtaTHoe pacnucaHue

end;

procedure TForm1.N18Click(Sender: TObject);
{Kanpsi}

begin

Form3.ShowModal;
N19.Enabled:=True;//Paboraoume

end;

procedure TForm1.N19Click(Sender: TObject);
{Pabotawouue}

begin

Form4.ShowModal,
N20.Enabled:=True;//[peTeHaeHTbI

end;

procedure TForm1.N20Click(Sender: TObject);
{IperenaeHTHI}

begin

Form5.ShowModal;

end;
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procedure TForm1.N16Click(Sender: TObject);
{ILITaTHOE pacnucaHue}

begin

Form?2.ShowModal;
N16.Enabled:=False;//lItarHoe pacnucanue
N18.Enabled:=True;//Kanpst

end;

procedure TForm1.N22Click(Sender: TObject);
{MpuHuMaembie}

begin

Form6.ShowModal;
N2.Enabled:=True;//OBPABOTATbD
N3.Enabled:=False;//[TOKA3ATb
N22.Enabled:=False;//[IpuHuMaembie
N8.Enabled:=True//KoanuecTBEHHbI pe3ynbTaT
end;

procedure TForm1.N24Click(Sender: TObject);
{ITpuusaTeie}

begin

Form11.ShowModal;
N2.Enabled:=True;//OBPABOTATb
N3.Enabled:=False;//I[IOKA3ATb
N24.Enabled:=False;//[puustsie
N15.Enabled:=True;//TIpoaoaXuThb

end;

procedure TForm1.N28Click(Sender: TObject);
{3aBepilunThb}

begin

Application. Terminate;

end;

procedure TForm1.N6Click(Sender: TObject);
{3aBepLUUTD}

begin

StoredProc2.UnPrepare;
StoredProc2.ParamByName('IN_VREM’).Value:=StrTolnt(Edit1.Text);
StoredProc2.Prepare;

StoredProc2.ExecProc;
N2.Enabled:=False;//OBPABOTATb
N3.Enabled:=True;//[IOKA3ATDH
N22.Enabled:=True;//[1puHumaemMbie
N6.Enabled:=False;//3anyck npaBun

end;
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procedure TForm1.N8Click(Sender: TObject);
{KonuuecTBeHHbII pe3ynbTaT}

begin

Form7.ShowModal;

if ibI=0 then

begin

if Message Dlg('O6bsicHeHust HyxHbI?', mtInformation, [mbYes, mbNo],0) =mrYes
then

begin

N9.Enabled:=True;//O6bsicHeHUA
N8.Enabled:=False//KonuuyecrseHHblii pe3ynbTaT
end

else

begin

if ie1>=0 then

begin

N8.Enabled:=False;//KonuuecTBeHHBIi pe3ynbTaT
N13.Enabled:=True;//[IpuHars Bcex

end;

if ie1<0 then

begin

ShowMessage("Yucno npuHHMaeMbIx Gonblue KonuyecTsa BakaHcuii. M3meHu-
TE NpaBWla WU Pe3ynbTaThl’);
N8.Enabled:=False;//KonuuecTBeHHbII1 pe3ynbTaT
N10.Enabled:=True;//WU3menHeHue npasun
N11.Enabled:=True;//U3mMeHeHue pe3ynbrata
end;

end;

end;

if ibl=1 then

begin

if ie1>=0 then

begin

N8.Enabled:=False;//KonnuuecTBeHHBII pe3ynbTaT
N13.Enabled:=True;//[Ipuuare Bcex

end;

if ie1<0 then

begin

ShowMessage("Yucno npuHUMaeMBbIX 60bile KONAUYECTBa BakaHCcHil. U3menu-
TE NPABUAA WM PE3YJIBTATHI');
N8.Enabled:=False;//KonuuecTBeHHBIIT pe3yabTaT
N10.Enabled:=True;//WU3meHeHune npaBun
N11.Enabled:=True;//U3MeHeHne pe3ynprara
end;

end;

end;
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procedure TForm1.N9Click(Sender: TObject);
{O0BsicHEH U}

begin

Form8.ShowModal;

if ie1>=0 then

begin

N9.Enabled:=False;//O6bsicHeHUA
N13.Enabled:=True;//[1IpuHare Bcex

end;

if ie1<0 then

begin

N9.Enabled:=False;//O6bsicHeHus
N10.Enabled:=True;//U3MmeHenue npasun
N11.Enabled:=True;//U3MeHeHune pe3ynabTaTa
end;

end;

procedure TForm1.N10Click(Sender: TObject);
{H3meueHue npaBun}

begin

Form6.ShowModal;

Form9.ShowModal,

if ibl=1 then

begin

N10.Enabled:=False;//WU3meneHue npaBun
N6.Enabled:=True;//3anyck npasun
N11.Enabled:=False;//U3menenue pesynprata
end;

end;

procedure TForm1.N11Click(Sender: TObject);
{U3MeHeHue pe3yabTata}

begin

Form10.ShowMaodal;

if ibl=1 then

begin

N8.Enabled:=True;//KonnyecTBeHHbII pe3yabrart
N11.Enabled:=False;//U3MeHeHue pe3ynbTaTa
N10.Enabled:=False;//U3meHenue npasun
end;

end;

procedure TForm1.N13Click(Sender: TObject);

begin

{[IpuHaTH BCex}

StoredProc3.UnPrepare;
StoredProc3.ParamByName('IN_VREM’).Value:=StrTolnt(Edit]1.Text);
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StoredProc3.Prepare;
StoredProc3.ExecProc;
N2.Enabled:=False;//OBPABOTATD
N3.Enabled:=True;//TTIOKA3ATDb
N24.Enabled:=True;//I1punaTbie
N13.Enabled:=False;//IIpuxsrtb Bcex
end;

procedure TForml.N15Click(Sender: TObject);

begin

{I[Ipogonxenuel}

StoredProc4.UnPrepare;
StoredProc4.ParamByName('IN_VREM’).Value:=StrTolnt(Edit1.Text);
StoredProc4.Prepare;

StoredProc4.ExecProc;

if StrToInt(Form1.Editl.Text)<StrTolnt(Form1.Edit2.Text) then
begin
Forml.Editl.Text:=IntToStr(StrTolnt(Form1.Edit1.Text)+1);
StoredProcS5.UnPrepare;

StoredProc5.Prepare;

StoredProc5.ExecProc;

N2.Enabled:=False;//OBPABOTATDb
N3.Enabled:=True;//[1I0KA3ATb
N15.Enabled:=False;//I1Ipogoaxurs
N26.Enabled:=True;//YBonausuuecs
Form9.Editl.Text:='3,5";

Form9.Edit2.Text:=IntToStr(2);

ibl:=0;

iel:=0;

end

else

begin

ShowMessage('PaboTta nonb3oBarensa 3akoHueHa. [locMoTpure pe3ynbTatsr’);
Form12.ShowModal;

Form13.ShowModal;

ShowMessage("CeaHc OKOHYEH');

Application. Terminate;

end;

end;

procedure TForm1.N26Click(Sender: TObject);
{YBonusuiuecs}

begin

Form15.ShowModal;

Form14.ShowModal;
N26.Enabled:=False;//YBonusmuecs
N16.Enabled:=True;//IlITarHoe pacniucaHue
end;
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procedure TForm1.N29Click(Sender: TObject);
{Bbixon}

begin

Close;

end;

end.
unit Unit2;
interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
Grids, DBGrids, Db, DBTables, StdCtrls;

type
TForm?2 = class(TForm)
Queryl: TQuery;
DataSourcel: TDataSource;
DBGridl: TDBGrid;
Buttonl: TButton;
Labell: TLabel;
QuerylOUT_VREM: TlintegerField;
QuerylOUT_DOLGN: TStringField;
QuerylOUT_PLAN_R: TIntegerField;
QuerylOUT_FACT_R: TintegerField;
Queryl OUT_VAKANS: TIntegerField;
QuerylOUT_PRINIM: TIntegerField;
QuerylOUT_NEDOBOR: TIntegerField;
procedure FormActivate(Sender: TObject);
procedure ButtonlClick(Sender: TObject);
private
{ Private declarations }
public
{ Public declarations }
end;

var
Form2: TForm?2;

implementation
uses Unitl;
{$R * DFM}
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procedure TForm2.FormActivate(Sender: TObject);

begin

with Queryl do

begin

Close;
ParamByName('param1’).Value:=StrTolnt(Form1.Edit1.Text);
Open;

end,

end;

procedure TForm?2.Button1Click(Sender: TObject);
begin

Form2.Close;

end;

end.
unit Unit3;
interface

uses
Windows, Messages, SysUltils, Classes, Graphics, Controls, Forms, Dialogs,
Grids, DBGrids, Db, DBTables, StdCtrls;

type
TForm3 = class(TForm)
Queryl: TQuery;
DataSourcel: TDataSource;
DBGridl: TDBGrid;
Buttonl: TButton;
Labell: TLabel,
QuerylOUT_VREM: TlntegerField;
QuerylOUT_DOLGNOST: TStringField;
QuerylOUT_FIO: TStringField;
QuerylOUT_STEPEN: TStringField;
QuerylOUT_OTKRITIE: TStringField;
QuerylOUT_AVG_BAL: TFloatField;
QuerylOUT_STAG: TlntegerField;
QuerylOUT_STATUS: TStringField;
QuerylOUT_NBR_RULE: TIntegerField;
procedure FormActivate(Sender: TObject);
procedure ButtonlClick(Sender: TObject);
private
{ Private declarations }
public
{ Public declarations }
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end;

var
Form3: TForm3;

implementation
Uses unitl;

{$R *.DFM}

procedure TForm3.FormActivate(Sender: TObject);

begin

with Queryl do

begin
Close;
ParamByName(‘param1’).Value:=StrTolnt(Form1.Edit1.Text);
Open;

end;

end;

procedure TForm3.ButtonlClick(Sender: TObject);
begin

Form3.Close;

end;

end.

unit Unit4;
interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
Grids, DBGrids, Db, DBTables, StdCtrls;

type

TForm4 = class(TForm)

Queryl: TQuery;

DataSourcel: TDataSource;

DBGridl: TDBGrid;

Buttonl: TButton;

Labell: TLabel,

QuerylOUT_VREM: TintegerField;
QuerylOUT_DOLGNOST: TStringField;
QuerylOUT_FIO: TStringField;
QuerylOUT_STEPEN: TStringField,
QuerylOUT_OTKRITIE: TStringField;
QuerylOUT_AVG_BAL: TFloatField;
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QuerylOUT_STAG: TIntegerField;
QuerylOUT_STATUS: TStringField;
QuerylOUT_NBR_RULE: TIntegerField;
procedure FormActivate(Sender: TObject);
procedure ButtonlClick(Sender: TObject);
private
{ Private declarations }
public
{ Public declarations }
end;

var
Form4: TForm4;

implementation
uses Unitl;
{$R *.DFM}

procedure TForm4.FormActivate(Sender: TObject);

begin

with Queryl do

begin

Close;
ParamByName(‘param1’).Value:=StrTolnt(Form1.Edit1.Text);
Open;

end;

end;

procedure TForm4.Button1Click(Sender: TObject);
begin

Form4.Close;

end;

end.

unit Unit5;
interface

uses
Windows, Messages, SysUTtils, Classes, Graphics, Controls, Forms, Dialogs,
Grids, DBGrids, Db, DBTables, StdCtrls;
type
TForm5 = class(TForm)
Queryl: TQuery;
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DataSourcel: TDataSource;
DBGridl: TDBGrid,;
Buttonl: TButton;
Labell: TLabel;
Label2: TLabel;
Button2: TButton;
QuerylOUT_VREM: TlntegerField;
QuerylOUT_DOLGNOST: TStringField;
QuerylOUT_FIO: TStringField;
QuerylOUT_STEPEN: TStringField;
QuerylOUT_OTKRITIE: TStringField;
QuerylOUT_AVG_BAL: TFloatField;
QuerylOUT_STAG: TIntegerField;
QuerylOUT_STATUS: TStringField;
QuerylOUT_NBR_RULE: TIntegerField;
procedure FormActivate(Sender: TObject);
procedure ButtonlClick(Sender: TObject);
procedure Button2Click(Sender: TObject);
private
{ Private declarations }
public
{ Public declarations }
end;

var
Form35: TForm5;

implementation
uses Unitl;
{$R * DFM}

procedure TForm5.FormActivate(Sender: TObject);
begin
with Queryl do
begin
Close;
ParamByName(‘param1’).Value:=StrTolnt(Form1.Edit1.Text);
Open;
end;
end;

procedure TForm5.Button!Click(Sender: TObject);
begin

Form5.Close;

end;
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procedure TForm5.Button2Click(Sender: TObject);
begin

{Koneu npocmorpa}
Form1.N2.Enabled:=True;//OBPABOTATb
Form1.N3.Enabled:=False;//TIOKA3ATb
Form1.N6.Enabled:=True;//3anyck npaBui
Form1.N18.Enabled:=False;//Kaapsi
Form1.N19.Enabled:=False;//PagoTatomue
Form1.N20.Enabled:=False;//I1peTeHaeHTbl
Form5.Close;

end;

end.
unit Unit6;
interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
Grids, DBGrids, Db, DBTables, StdCirls;

type
TFormé6 = class(TForm)

Queryl: TQuery;
DataSourcel: TDataSource;
DBGridl: TDBGrid;
Buttonl: TButton;
QuerylOUT_VREM: TIntegerField;
QuerylOUT_DOLGNOST: TStringField;
QuerylOUT_FIO: TStringField;
Queryl OUT_STEPEN: TStringField;
QuerylOUT_OTKRITIE: TStringField;
QueryiOUT_AVG_BAL: TFloatField;
QuerylOUT_STAG: TintegerField;
QuerylOUT_STATUS: TStringField,;
QuerylOUT_NBR_RULE: TIntegerField;
procedure FormActivate(Sender: TObject);
procedure ButtonlClick(Sender: TObject);

private

{ Private declarations }
public

{ Public declarations }
end;
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var

Formé6: TForm6;
implementation
uses Unitl;
{$R *.DFM}

procedure TForm6.FormActivate(Sender: TObject);

begin

with Queryl do

begin

Close;
ParamByName('param1’).Value:=StrTolnt(Form1.Edit1.Text);
Open;

end;

end;

procedure TForm6.Button1Click(Sender: TObject);
begin

Form6.Close;

end;

end.
unit Unit7;
interface

uses
Windows, Messages, SysUltils, Classes, Graphics, Controls, Forms, Dialogs,
Grids, DBGrids, Db, DBTables, StdCtrls;

type
TForm7 = class(TForm)

Queryl: TQuery;
DataSourcel: TDataSource;
DBGridl: TDBGrid;
Buttonl: TButton;
QuerylOUT_VREM: TintegerField;
QuerylOUT_DOLGN: TStringField;
QuerylOUT_PLAN_R: TintegerField;
QuerylOUT_FACT_R: TintegerField;
QuerylOUT_VAKANS: TIntegerField;
QuerylOUT_PRINIM: TintegerField;
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QuerylOUT_NEDOBOR: TIntegerField;
Query2: TQuery;
procedure FormActivate(Sender: TObject);
procedure DBGridl DrawColumnCell(Sender: TObject; const Rect:
TRect;
DataCol: Integer; Column: TColumn; State: TGridDrawState);
procedure Button1Click(Sender: TObject);
private
{ Private declarations }
public
{ Public declarations }
end;

var
Form?7: TForm7;

implementation
uses Unitl;
{$R *.DFM}

procedure TForm7.FormActivate(Sender: TObject);
begin

with Queryl do

begin

Close;
ParamByName(‘param1’).Value:=StrTolnt(Form1.Edit1.Text);
Open;

end;

with Query2 do

begin

Close;

Open;

end;

iel:=Query2.FieldByName(‘out_min’).Value;

end;

procedure TForm7.DBGridl DrawColumnCell(Sender: TObject; const Rect:
TRect;
DataCol: Integer; Column: TColumn; State: TGridDrawState);
{Liset}
begin
with DBGridl.Canvas do
begin
If (Queryl.FieldByName(’Out_nedobor’).AsInteger < 0)
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and not (gdSelected in State) then
begin

Brush.Color:=clRed,;

Font.Color:=clWhite;

FillRect(Rect);

TextOut(Rect.Left, Rect.Top, Column.Field.Value);
end//if
Else

DBGridl.Default DrawColumnCell(Rect, DataCol, Column, State);
end;//with
end;

procedure TForm7.Button1Click(Sender: TObject);
begin

Form?7.Close;

end;

end.
unit Unit8;
interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
Grids, DBGrids, Db, DBTables, StdCtrls, DBCtrls;

type

TForm8 = class(TForm)
Queryl: TQuery;
DataSourcel: TDataSource;
DBGridl: TDBGrid;
DBMemol: TDBMemo;
Labell: TLabel;
Button!: TButton;
QuerylOUT_VREM: TlntegerField;
QuerylOUT_FIO: TStringField;
QuerylOUT_STEPEN: TStringField;
QuerylOUT_OTKRITIE: TStringField;
QuerylOUT_AVG_BAL: TFloatField;
QuerylOUT_DOLGNOST: TStringField;
QuerylOUT_INFORM: TStringField;
procedure FormActivate(Sender: TObject);
procedure ButtonlClick(Sender: TObject);

private
{ Private declarations }
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public
{ Public declarations }
end;

var
Form8: TForms3;

implementation
uses Unitl;
{$R *.DFM}

procedure TForm8.FormActivate(Sender: TObject);
begin

with Queryl do

begin

Close;
ParamByName(‘param1’).Value:=StrTolnt(Form1.Edit1.Text);
DBMemol.DataSource:=DataSourcel;
DBMemol.DataField:="OUT_INFORM’;

Open;

end;

end;

procedure TForm8.Button!Click(Sender: TObject);
begin

Form8.Close;

end;

end.
unit Unit9;
interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
Grids, DBGrids, Db, DBTables, StdCtrls;
type
TForm9 = class(TForm)
Queryl: TQuery;
DataSourcel: TDataSource;
DBGridl: TDBGrid,
Editl: TEdit;
Labell: TLabel;
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Label3: TLabel;
Edit2: TEdit;
Label2: TLabel;
Button!: TButton;
Button?2: TButton;
Label4: TLabel;
QuerylOUT_NBR_RULE: TIntegerField;
QuerylOUT_STEPEN: TStringField;
QuerylOUT_OTKRITIE: TStringField;
QuerylOUT_ZNAK_BAL: TStringField;
QuerylOUT_AVG_BAL: TFloatField;
QuerylOUT_ZNAK_STAZ: TStringField;
QuerylOUT_STAG: TintegerField;
QuerylOUT_DOLGNOST: TStringField;
QuerylOUT_INFORM: TStringField;
procedure FormActivate(Sender: TObject);
procedure Button2Click(Sender: TObject);
procedure ButtonlClick(Sender: TObject);
private
{ Private declarations }
public
{ Public declarations }
end;

var
Form9: TForm9;

implementation
uses Unitl;
{$R *.DFM}

procedure TForm9.FormActivate(Sender: TObject);
begin

with Queryl do

begin

Close;

SQL.Clear;

SQL.Add(’select * from pro_izmprav’);
Open;

end;

ibl:=0;

end;

procedure TForm9.Button2Click(Sender: TObject);
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begin
Form9.Close;
end;

procedure TForm9.ButtonlClick(Sender: TObject);
begin

if MessageDlg(’Bbt yBepenst B uamenenun?’ ,mtinformation, [mbYes, mbNo},0)
= mrYes then

begin

if StrTolnt(Form9.Edit2.Text) <> 2 then

begin

with Queryl do

begin

Close;

SQL.Clear;

SQL.Add(‘update rule’);

SQL.Add(’set stag=:stag’);

SQL.Add(’where stag=2’");
ParamByName(’stag’).Value:=StrTolnt(Form9.Edit2.Text);
ExecSQL;

end;//with

with Queryl do

begin

Close;

SQL.Clear;

SQL.Add(‘update Kadry’);

SQL.Add(’set status=:status’);

SQL.Add("where status=:old_status’);
SQL.Add("and vrem=:vrem’);
ParamByName(’status’). Value:='npere’;
ParamByName(“old_status’).Value:='npHum”’;
ParamByName(‘vrem’).Value:=StrTolnt(Form1.Edit1.Text);
ExecSQL;

ibl:=1;

end;//with

end;//if

if Form9.Editl.Text <> ‘3,5 then

begin

with Queryl do

begin

Close;

SQL.Clear;

SQL.Add("update rule’);

SQL.Add(’set avg_bal=:avg_bal’);

SQL.Add(‘where avg_bal=3.5");
ParamByName("avg_bal’).AsFloat:=StrToFloat(Form9.Editl.Text);

448



ExecSQL,;

end;//with

with Queryl do

begin

Close;

SQL.Clear;

SQL.Add("'update Kadry’);
SQL.Add(’set status=:status’);
SQL.Add("where status=:old_status’);
SQL.Add("and vrem=:vrem’);
ParamByName(’status’).Value:="npere’;
ParamByName(‘old_status’).Value:='npuum’;
ParamByName(‘vrem’).Value:=StrTolnt(Form1.Editl.Text);
ExecSQL;

end;//with

ibl:=l;

end; //if

end;

with Queryl do

begin

Close;

SQL.Clear;

SQL.Add(’select * from pro_izmprav’);
Open;

end;

end;

end.

unit Unitl0;
interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
Grids, DBGrids, Db, DBTables, StdCtrls, Mask, DBCtrls;

type
TForm10 = class(TForm)

Queryl: TQuery;
DataSourcel: TDataSource;
DBGridl: TDBGrid;
Labell: TLabel,
Label2: TLabel;
Label3: TLabel;
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Label4: TLabel;
Buttont: TButton;
Label5: TLabel;
Label6: TLabel;
Label7: TLabel;
Label8: TLabel;
Label9: TLabel;
Button2: TButton;
Label10: TLabel,
Editl: TEdit;
Edit2: TEdit;
Edit3: TEdit;
Edit5: TEdit;
Edit6: TEdit;
QuerylOUT_VREM: TlIntegerField;
QuerylOUT_DOLGNOST: TStringField;
QuerylOUT_FIO: TStringField,
QuerylOUT_STEPEN: TStringField;
QuerylOUT_OTKRITIE: TStringField,
QuerylOUT_AVG_BAL: TFloatField,;
QuerylOUT_STAG: TlntegerField;
QuerylOUT_STATUS: TStringField,;
QuerylOUT_NBR_RULE: TIntegerField;
procedure FormActivate(Sender: TObject);
procedure ButtonlClick(Sender: TObject);
procedure Button2Click(Sender: TObject);
private
{ Private declarations }
public
{ Public declarations }
end;

var
Form10: TForm10;

implementation

uses Unitl;

{$R *.DFM}

procedure TForm10.FormActivate(Sender: TObject);
{U3meHeHUE pe3yabTaTa — BBIBOA TaOMWLIBI}

begin

Editl.Visible:=False;

Edit2.Visible:=False;
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Edit3.Visible:=False;

Edit5.Visible:=False;

Edit6.Visible:=False;

with Queryl do

begin

Close;

SQL.Clear;

SQL.Add(’select * from pro_izmres2(:paraml)’);
ParamByName(’‘param1’).Value:=StrTolnt(Form[.Editl.Text);
Open;

end;

ibl:=0;

end;

procedure TForm10.Button[Click(Sender: TObject);

{A3smeHeHue pesyabrata — BHECEHHE U3IMEHEHWI}

begin

Editl.Visible:=True;

Edit2.Visible:=True;

Edit3.Visible:=True;

Edit5.Visible:=True;

Edit6.Visible:=True;

Editl. Text:=Queryl.FieldByName("OUT_FI0O’).Value;

Edit2. Text:=Queryl.FieldByName('OUT_STEPEN").Value;
Edit3.Text:=Queryl.FieldByName('OUT_OTKRITIE’).Value;
Edit5.Text:=Queryl.FieldByName("'OUT_AVG_BAL').Value;
Edit6.Text:=Queryl.FieldByName("OUT_STAG’).Value;

if Message Dlg(’Bol yBepeHbt B usmeneuuu?’ mtInformation, [mbYes, mbNo],0)
= mrYes then

begin

Queryl.Close;

Queryl.SQL.Clear;

Queryl.SQL.Add(’select * from pro_izmres(:paraml, :param2, :param3, :param4)’);
Queryl.ParamByName(‘param1’).Value:=StrTolnt(Form1.Edit1.Text);
Queryl.ParamByName("param?2’).Value:=Edit].Text;
Queryl.ParamByName(‘param3’).Value:=Edit2.Text;
Queryl.ParamByName(‘param4’).Value:=Edit3.Text;

Queryl.Open;

Queryl.Locate("OUT_FIQ’, Editl.Text, [loPartialKey, loCaselnsensitive]);
ibl:=1;

end;

end;

procedure TForm10.Button2Click(Sender: TObject);
{JAJIBLLIE}
begin
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Form10.Close;
end;

end.
unit Unitll;
interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
Grids, DBGrids, Db, DBTables, StdCtrls;

type

TForml1 = class(TForm)
Queryl: TQuery;
DataSourcel: TDataSource;
DBGridl: TDBGrid;
Buttonl: TButton;
QuerylOUT_VREM: TlintegerField;
QuerylOUT_DOLGNOST: TStringField;
QuerylOUT_FIO: TStringField;
QuerylOUT_STEPEN: TStringField;
QuerylOUT_OTKRITIE: TStringField;
QuerylOUT_AVG_BAL: TFloatField;
QuerylOUT_STAG: TlIntegerField;
QuerylOUT _STATUS: TStringField;
QuerylOUT_NBR_RULE: TIntegerField;
procedure FormActivate(Sender: TObject);
procedure ButtonlClick(Sender: TObject);

private
{ Private declarations }

public
{ Public declarations }

end;

var
Formll: TFormll;

implementation
uses Unitl;

{$R *.DFM}
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procedure TForml11.FormActivate(Sender: TObject);

begin

with Queryl do

begin

Close;
ParamByName(‘param1’).Value:=StrTolnt(Form1.Editl.Text);
Open;

end;

end;

procedure TForml1.ButtonlClick(Sender: TObject);
begin

Form11.Close;

end;

end.
unit Unitl2;
interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
Grids, DBGrids, Db, DBTables, StdCtrls;

type

TForm12 = class(TForm)
Queryl: TQuery;
DataSourcel: TDataSource;
DBGridl: TDBGrid,
Buttonl: TButton;
QuerylOUT_VREM: TlntegerField;
QuerylOUT_DOLGN: TStringField;
QuerylOUT_PLAN_R: TIntegerField;
QuerylOUT_FACT_R: TlIntegerField;
QuerylOUT_VAKANS: TIntegerField;
QuerylOUT_PRINIM: TlIntegerField;
QuerylOUT_NEDOBOR: TIntegerField;
procedure FormActivate(Sender: TObject);
procedure ButtonlClick(Sender: TObject);

private
{ Private declarations }

public
{ Public declarations }

end;
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var
Form12: TForm12;

implementation
uses Unitl;
{$R *.DFM}

procedure TForm12.FormActivate(Sender: TObject);

begin

with Queryl do

begin

Close;
ParamByName(‘param1’).Value:=StrTolnt(Form1.Edit1.Text);
Open;

end;

end;

procedure TForm12.Button1Click(Sender: TObject);
begin

Form12.Close;

end;

end.
unit Unitl3;
interface

uses
Windows, Messages, SysUTtils, Classes, Graphics, Controls, Forms, Dialogs,
Grids, DBGrids, Db, DBTables, StdCtrls;

type

TForm13 = class(TForm)
Queryl: TQuery;
DataSourcel: TDataSource;
DBGridl: TDBGrid;
Buttonl: TButton;
QuerylOUT_VREM: TIntegerField;
QuerylOUT_DOLGNOST: TStringField;
QuerylOUT_FIO: TStringField;
QuerylOUT_STEPEN: TStringField;
QuerylOUT_OTKRITIE: TStringField;
QuerylOUT_AVG_BAL: TFloatField;
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QuerylOUT_STAG: TlIntegerField,
QuerylOUT_STATUS: TStringField;
QuerylOUT_NBR_RULE: TintegerField;
procedure FormActivate(Sender: TObject);
procedure ButtonlClick(Sender: TObject);
private
{ Private declarations }
public
{ Public declarations }
end;

var
Form13: TForm13;

implementation
uses Unitl;
{$R *.DFM}

procedure TForm13.FormActivate(Sender: TObject);

begin

with Queryl do

begin

Close;
ParamByName(‘param1’).Value:=StrTolnt(Form1.Editl.Text);
Open;

end;

end;

procedure TForm13.ButtonlClick(Sender: TObject);
begin

Form13.Close;

end;

end.

unit Uniti4;

interface

uses
Windows, Messages, SysUgtils, Classes, Graphics, Controls, Forms, Dialogs,
Grids, DBGrids, Db, DBTables, StdCtrls;

type
TForm14 = class(TForm)
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Queryl: TQuery;
DataSourcel: TDataSource;
DBGrid1l: TDBGrid;
Buttonl: TButton;
QuerylOUT_VREM: TintegerField;
QuerylOUT_DOLGNOST: TStringField;
QuerylOUT_FIO: TStringField;
QuerylOUT_STEPEN: TStringField;
QuerylOUT_OTKRITIE: TStringField;
QuerylOUT_AVG_BAL: TFloatField;
QuerylOUT_STAG: TlntegerField;
QuerylOUT_STATUS: TStringField;
QuerylOUT_NBR_RULE: TIntegerField;
procedure FormActivate(Sender: TObject);
procedure ButtonlClick(Sender: TObject);
private
{ Private declarations }
public
{ Public declarations }
end;

var
Forml4: TForml14;

implementation
uses Unitl;
{$R *.DFM}

procedure TForm14.FormActivate(Sender: TObject);

begin

with Queryl do

begin

Close;
ParamByName(‘param1’).Value:=StrTolnt(Form1.Edit1.Text);
Open;

end;

end;

procedure TForm14.ButtonlClick(Sender: TObject);
begin

Form14.Close;
end;

end.
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unit Unitl5;
interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
Grids, DBGrids, Db, DBTables, StdCtrls;

type

TForml15 = class(TForm)
Queryl: TQuery;
DataSourcel: TDataSource;
DBGridl: TDBGrid;
Editl: TEdit;
Edit2: TEdit;
Edit3: TEdit;
Labell: TLabel;
Label2: TLabel;
Label3: TLabel;
Buttonl: TButton;
Button2: TButton;
QuerylOUT_VREM: TintegerField,;
QuerylOUT_DOLGNOST: TStringField;
QuerylOUT _FIO: TStringField;
QuerylOUT_STEPEN: TStringField;
QuerylOUT_OTKRITIE: TStringField;
QuerylOUT_AVG_BAL: TFloatField;
QuerylOUT_STAG: TIntegerField;
QuerylOUT_STATUS: TStringField;
QuerylOUT_NBR_RULE: TintegerField;
procedure FormActivate(Sender: TObject);
procedure Button2Click(Sender: TObject);
procedure ButtonlClick(Sender: TObject);

private
{ Private declarations }

public
{ Public declarations }

end;

var
Forml15: TForml15;

implementation

uses Unitl;
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{$R *.DFM}

procedure TForm15.FormActivate(Sender: TObject);
{YBonuBwuecs — BbIBOA TabnuLbl}

begin

Edit].Text:=";

Edit2. Text:=";

Edit3.Text:=";

with Queryl do

begin

Close;

SQL.Clear;

SQL.Add(’select * from pro_rabotl(:paraml)’);
ParamByName('param1’). Value:=StrTolnt(Form1.Edit].Text);
Open;

end;

end;

procedure TForm15.Button2Click(Sender: TObject);
begin

Forml15.Close;

end;

procedure TForml5.Button1Click(Sender: TObject);

begin

Editl.Text:=Queryl.FieldByName("OUT_FIQ’).Value;
Edit2.Text:=Queryl.FieldByName('OUT_STEPEN’).Value;
Edit3.Text:=Queryl.FieldByName("'OUT_OTKRITIE").Value;

if MessageDlg(’Boi yeepennb B ysonsHeHuu?” ,mtInformation, [mbYes, mbNo],0)
= mrYes then

begin

Queryl.Close;

Queryl.SQL.Clear;

Queryl.SQL.Add('select * from pro_rabot2(:param]l, :param2, :param3, :param4)’);
Queryl.ParamByName(‘param1’).Value:=StrTolnt(Form1.Edit1.Text);
Queryl.ParamByName(’param2’).Value:=Edit1.Text;
Queryl.ParamByName(‘param3’).Value:=Edit2.Text;
Queryl.ParamByName('param4’).Value:=Edit3.Text;

Queryl.Open;

Queryl.Locate(“OUT_FIO”, Editl.Text, [loPartialKey, loCaselnsensitive]);
end;

end;

end.
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