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Mpeaucnosue

Ilepen BaMu KHUTra, KOTOpas Kak Obl MEPEKUABIBAET MOCTUK MEXIY aKa-
JIeMUYECKOM TCOpUEi M [polleccoM IMPOeKTUPOBAHUS 0a3 JaHHBIX B pe-
AJIbHBIX yCIOBMSIX. BBl HaiimeTe B Hell MoJe3HYy0 HH(BOPMallNio, KOTopas
MPUTOIUTCS Ha BCEX CTaAWSIX pa3pabOTKU MPUIOXKEHUI Il 6a3 JaHHBIX
- OT HAYaJbHOIO 3Tama NMPOEKTUPOBaHUS 0a3bl MaHHBIX 1O CO3AAHMS
MOJIb30BaTeIbCKOro MHTepdeiica, cocTaBleHUsI MOJb30BATENbCKON TOKY-
MEHTallMU U TJTAaHUPOBAHUSI KypCOB MOATOTOBKU MOJIb30BaTeei.

Ecnu BBl co3maete peanibHyI0 CUCTeMY, NpeaHa3HAYEHHYIO IJIs pellle-
HUSI KOHKPETHBIX MPo0JieM, TO 3Ta KHUTa CTaHeT JJIsl Bac MOUCTUHE YHU-
KaJlbHBIM MCTOYHUKOM JOCTOBEPHOM M MOJHOW MHopmanuu. B Hei
MpengaraeTcs MHOXECTBO pealibHbIX pELIeHUI, pealn30BaHHbBIX Ha SQL.
Haxe skcrieptaM B obactu CYB/I OymeT nHTepecHO M TTOe3HO TPOYM-
TaTh ee.

BaM 3HakoMO moHATHE «TeTa-coenudere»? MoxXeT ObiTh. BBl 4acTO
CJIBILIATU 3TOT TEPMUH, HO HE YBEPEHBI, UTO OH O3HAYAET U TAE 3TU CO-
eNVMHEHMS MCTob3yioTcsa? Eciu BBl He Mpociyliaiu MOJHBIN Kypce Teo-
puu 0a3 TaHHBIX U XOTUTE HABEPCTATLYMYIIEHHOE, WM Xe MPOCTO Pelln-
JIU TIOPAa3UTh KOJUIET IIyOMHOM TeOpEeTUUECKON MOATOTOBKM, TO 3Ta KHUTA
OKaXeTcs BaM BecbMa I0JIE3HOM. K ToMy Xe, HapsAy ¢ OOLIMMU CBEIEHM -
SIMU OHA COIEPXUT MHOXECTBO MPAKTUUYECKUX TPUMEPOB U PEIIEHUM, He-
MOCPEACTBEHHO BBITEKAIOUINX U3 PEISLMOHHON TEOPUU. DTU MPUMEPHI —
pe3yJbTaT MHOTOJIETHETO OMNbITA U aHAIM3a OLIMOOK, KOTOPbIE HE TaK YX
pPEeAKM Jaxe y SKCIEPTOB.

WNnu Bo3MOXHO, Bbl MONYYUIU (PyHAAMEHTAIbHOE 0Opa3oBaHUe U XO-
TUTE 3HaTb, KaK Haubosee 3pHeKTUBHO UCTI0Jb30BATh MOJYUYEHHbIE 3HA-
HU4 Ha npakTrKe? TIpeamnmonoXuM, CpoK peain3aliiii CUCTEMbI UCTEKAET
Ha clieaymoleil Hemene, a BeiopaHHas Bamu CYB/I He mommepxxuBaeT pe-
JIILMOHHBIA orepaTop JAeJeHUs, HEOOXOAUMBIIA U1s1 CO3AaHUS KJIIOUYEBOTO
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oTyera. B aTOi KHMTE BBl HallJieTe COBET, KaK CIIPABUTHCS C MPOOJIEMOIi, a
Takke OTBEThbl Ha APYrvue BOMPOCHI, KOTOPbIE BO3ZHUKAIOT CamM U CODOM, CTO-
UT JIMIIb MEePEeTH OT TEOPUU K MPAKTHUKE.

PeannzoBath mob30oBaTelIbCcKyIo cucTeMy Ha ocHoBe CYDB/I 3auacTyro

BeCbMa HE MPOCTO, HO ChopMy THPOBATL MpaKTUYeCKUe 3aJaul, KOTOPhIE
OHa JOJKHA PEIlUTh, U TOOUTHCS, YTOOBI MPOEKTUPYEMash CHUCTEMa Jeii-
CTBUTEJILHO CIIYKWJIa 3TON IIeJIn, — ellle CIoXHee. BTopyro 4acTh cBoeit

kHuru Pebexka PaliopaaH mocBsinaeT NpakTuyeCKKUM BOIPOcaM peanunsa-
1LIUM CUCTEM Ha OCHOBe 0a3 JaHHbIX. OHa 1IEAPO OeUTCS C YUTATEISIMU
CBOMM OOTaThiM OIMBITOM, MOACKAa3bIBAET, KaK M30€XaTh «MOJBOJHBIX KaM-
HeIf», MHOTO BHUMaHMS yaeasieT pabote ¢ mojb3oBarensmu. [Ipucnyiaii-
TeCh K €€ COBEeTaM, U Ballla CUCTeMa JIeICTBUTEJIbHO OyIeT YIOBIETBOPSTh
BCeM TpPeOOBaHUSIM 3aKa3uMKa M TMOCHYXUT MPUMEPOM PALIMOHATEHOTD
MoJaX0/1a K MPOEKTUPOBAHUIO.

B xHure takxe moapoOHO paccMaTPUBAIOTCS BOMPOCHI apXUTEKTYPbI
npuioxeHuit Ha ocHoBe CYBJI, ¢ nmpakTUyecKoil TOUKU 3peHUsI CPaBHU -
BAKTCH pa3IMUHbIE BAPUAHTHI aDXUTEKTYPhl — OJTHOYPOBHEBOW, IBYXYPOB-
HEBOW W MHOTOYpoBHeBOH. Pebekka He obollla BHUMaHUEM TakKXe pas-
paboTKy cucTeM, NMpeaHa3HauyeHHBIX I paboTrel ¢ MHTepHeToM. Kpome
TOro, 00CYXIaloTCsl BOMPOCH aIMMHUCTPUPOBAHUS U DE30MACHOCTH, KO-
TOPbIM MHOTME pa3paboTUMKU U MO Ceil AeHb He MPUIAIOT A0 K HOI'O 3Ha-
YEHMUS.

VYiensis o0CHOBHOE BHUMaHUe MPolleccy pa3paboTKu 6a3bl JaHHBIX, aB-
TOp He OCTAHAB/AMUBACTCS HA 9TOM. KHUTa COMEPKUT HEMAIO IIEHHBIX MpaK-
TUYECKUX PEKOMEHIALUN MO OpraHU3aluy YIpaBJIeHUs MPOEKTOM B Te-
YeHue BCero LMKIa pa3paboTku, 3¢ GeKTUBHOMY B3aUMOIEHCTBUIO C pa3-
paboOTYNKAMU U OYIYIIUMHU [1OIL3ORATENNMU CUCTEMBI, a TAKXKE PSAJL COBE-
TOB OTHOCUTEJIbHO (DOPMbl M CONEPXKAHUS PA3JIUUYHBIX TOKYMEHTOB, CO-
3MaBaeMbIX B Tpoliecce pa3pabOTKU. ABTOP TMOACKA3bIBAET, KAK ONTHMAIL
HO BbIOpATh 3J€MEHTHI YIIpaBJIeHUs sl MOJb30BaTENbCKOTO UHTepdeiica,
paccMaTpuBaeT HECKOJbKO TOTOBBIX PELIEHUN Ha OCHOBE CTaHAAPTHBIX
3JIeMEHTOB ynpaBieHusi Microsoft Windows, moapoOHO omuchIBaeT, Ka-
KUM TUIIaM TaHHBIX KAKOW 3JeMEHT COOTBETCTBYyeT. B riaBe 16, mocBs-
LIEHHOH MOAAEepXKe LEJOCTHOCTU 6a3bl JaHHBIX, U3JIOXKEH OAMH W3 Hau-
0oJiee pealMCTUYHBIX MTOAXOJ0B K 3TON CJIOXHOM mpobieme, Kakue st KOT-
na-nmubo Berpevan. M, HakoHel, aBTOp paccka3biBaeT O TOM, Kak Hambosee
pallMOHAJIbHO CIUIAHUPOBATh U PEAIM30BaTh CUCTEMY MOMOILIM MOJIb30Ba-
TeJI0, TPUMEHUB CaMble TepeloBble MHTEPAKTUBHbBIE CPENCTBA.

Nrax, nepen BaMu — OoTJIMYHASA KHUTA, TTOCBSLIEHHAS TEOPUU U TpaK-
THKE NMPOEKTUPOBAHUS MPUIOXKEHUI, PaboTatoliy ¢ 6a3aMu JaHHBIX U
HalUCaHHAsg 4eJoBEeKOM, 00/4/11i01HM GoraThlM OMBITOM B 3TOM obJac-



TlpegucnoBue

tu. [lomararo, 94TO ee OICHAT BCE, KTO 3aHAT pa3pabOTKON COBPEeMEHHBIX
npuaoxeHuit Ha ocHoBe peastiuoHHbIX CYB]. JInuHo g uuran ee ¢ 60Jb-
IIMM MHTEPECOM M PEKOMEHIYIO BCEM, KTO MTPOEKTUPYET MM COOMpPAETCs
MPOEKTUPOBATh TAKUE CUCTEMHI.

Maiikn Mu (Michael Mee)



Ot aBTOpa

Ha o6ioxxke 3Toil KHUTM CTOUT Moe MMs. Ho cBouM mosiBieHUMEeM OHa
00s13aHa He TOJIbKO MHE — B Pa00T¢ IPUHUMAJIO Yy4acTHE MHOXECTBO JIIO-
nmeii. be3 Mx moMoly KHUTAa HUKOTAa Obl He yBUIeIa CBET.

4 ot Bcero cepaiia Xxouy mooJIarogapuTh CBOUX Apy3eid U OJIH3KIX

TIpexne Bcero, WieHOB Moeil ceMbu: Myxa, Mapka PallopnaHa, kKoTo-
pBIii BEPUT B MEHSI, B MOM CHJIBI M BO3MOXHOCTH, MOMX pomuTeseit Juany
u XapJiyioy PaiiT — oHM TTommepXXuBaau MeHS M He TaBajly YHBIBATbh HU MTPU
KaKHUX 00CTOATeILCTBAX.

Bonbmoe cnacu6o Maiitky Mu, nepsbiv gaBlieMy MOJOXUTEIbHBI
OT3BIB 00 3TOIf KHUTE 1 HAIMCABIIEMY ITPEIMCIOBHIE.

4 6naromapio Dpuka CTpy, 3a Bce €ro My4eHM s CO MHOM, HEOTIBITHBIM
M 3a4aCTYI0 HEOPraHM30BaHHBIM HAUMHAIO M aBTOPOM.

[MpuHoIy 6J1ar0gapHOCTh TEM, KTO TEPIEIUBO YUTAI MOU KapaKyilu U
3aMETKHU C CaMOro MepBOro IHS pabdOThl Hal KHUTOM M BBICKa3ajl HeMaJlo
nmosie3HbIX 3aMedanuit: Josy 2wy, Jkumy @Pepriocony, Kumy [Txa-
KoOCOHY U AHHeTe Mapk.

Omac TepHep, 3aMedaTeNbHBIN PeJakToOp, C IOJIYC/IOBa ITOHMMAaa, 4TO
s XoTesna OBl CKa3aTh. DJIMC BHECJIAa MHOXECTBO IMOJIE3HBIX [1PEI0MEHHIA,
Kacaromuxcs CTPYKTYpbl KHUTH. OHa He TIPOCTO YMTala TEKCT U MCIIPaBIIs-
JIa OIIMOKM — OHa chejiajia OOJblle, YeM MOJIKeH OBLI CHeNaTh peaakTop.

Po6 H»sHc coszgan OiecTsinye WIAKOCTPALMUM U3 MOUX HAOPOCKOB U
PMCYHKOB, 3a4acTyl0 BBIIOJHEHHBIX BpPYYHYIO, Ha JIUCTOYKE OyMaru.

K5pu XapaBuK He pa3 MpUXOaMIa Ha [oMOliL BII0O0E BpeMs, J1axe B
nmo3nmHuit yac. BoucTuHy, Apy3nsl MO3HAOTCS B Oele U B paboTe...

4 xo4y Takke mobJarogapmTh BLEX aBTOPOB MHTEPAKTUBHOM TPYIIIBI
HOBOCTEN Comp.databases.ms-access, KTO OTBeYaJ Ha MOM BOITPOCHI. Mx
BEJMKOIYIIHOE TepIeHWe U TIIyOOoKKe 3HAaHUS He pa3 IMOMOrajid MHE BO
BpeMs pabOThl HajJ KHUTOMH.

W HakoHell, XOuy 10OABUTh: 6ce viit(iil, KOMopble HUmmane.is 3amemum
6 Mol KHUze, NPUHAOACHCAN MOALKO MIEE

Eiie pa3 Gmarogapio Bcex,

Pedexka Paiaopdan (Rebecca Riordan)



BBepeHue

PensunonHble 6a3bl AAHHBIX — OAMH M3 CAMBIX CJIOKHBIX TUTTIOB KOMMeEp-
YyeCcKMX MpujiokeHuit. Bee octanbHbIie TUTIBI CUCTEM, KaK MPABUIO, UMEIOT
Oosee-MeHee O6JKM3KUe aHAJOruu B pealbHOM Mupe. C TOUKU 3peHUs Ipak-
THUYECKOTO MCIIOJb30BaHUS, TEKCTOBbIC MPOLECCOPHl — 3TO YCOBEPIIEH-
CTBOBaHHAas MUIIyLIast MAIIMHKA. DJIEKTPOHHbBIC TaOJMIbI, HECOMHEHHO,
JIETKO OCBOUT HE TOJIbKO Oyxrajtep, HO W JI00O0¥ ApYyroil mojab3oBaTeb. A
pabora ¢ 2,eKTPOHHOI MOYTOM JOCTATOYHO MOX0XKa Ha OOBIYHYIO OTIPaB-
Ky KoppecnmoHaeHuuu. [Ipu co3zmanum mapagurmMb Windows Desktop
OblJ1a MCTIOJIb30BAHA AHAJIOTUS C MUCHbMEHHBIM CTOJIOM, 32 KOTOPBIM pa-
0oTaeT COTpyOIHUK — BecbMa MPUOJM3UTENbHASI, HO BCE XE NOBOJbHO
01m3Kas K peajbHOCTH.

U tonbko npu padore ¢ 6GazaMu AaHHBIX OT MOJIb30BaTeed TPeOyOTCS
0co0Oble HABBIKM U YMEHUS, KOTOPbIE MPUXOIAT TOJIbKO C OTBITOM. S Obl
CpaBHMJIA CUCTEMbI, paboTamouide ¢ 6a3aMu JaHHBIX, C OJHUM M3 abCT-
PaKTHBIX pa3ie/oB MaTeMaTUKU — OHM MOMOTAIOT CO3/aTh MOJIE/Ib pealib-
HOTO MMpa, HO CaMU SBJISIOTCS aOCTPAKTHBIMU MOHATUAMU U pealbHO He
CyIllecTBYIOT. Bpsim nu ymacTcsi Ha3BaTh XOTb OJMH OOBEKT peajbHOIO
MUpa, TTOXOXMUN Ha pelssUMOHHYI0 0a3y HIaHHBIX MO (OpPMalbHBIM MpPU-
3HakaM. Pa3Be uTo OMOJIMOTEYHbIE KATAJIOTH, IIe Ha KAaPTOUYKaX XpaHSTCs
cBefeHus 00 aBTOpe, Ha3BaHUU U TeMaTUKe KHUT, HEMHOTO HAlTOMUHAIOT
nx... 1 Bce Xe OMOIMOTEUHBIN KATAJIOT Tpe/1CTdnideT co00i BCEro JUIIb
OTHE/IbHBIE HADOPHLI JaHHBIX, YIOPSIAOYUTh U CUCTEMATU3MPOBATh KOTO-
pble MOXET TOJbKO OUOJIMOTEKAPh.

3ameTbTe: s TOBOPIO O 0a3ax JaHHBIX, a He o Tabauuax. Tabauubl, He-
COMHEHHO, peajbHOe MOHSITUE, W Bl JIN HAAETCS XOThL OJUH MOJTb30Ba-
TeJIb KOMIIbIOTEPHO CUCTEMBbI, HU pa3y He ciabixaBiiuil o Hux. [Ipocreii-
e IpuMepsl Tabaui — Teae@oHHbIe KHUTU U caoBapu. Ho pensiuuoH-
Hble 6a3bl JAHHBIX — 3T0, pasyMecTtest, He Talliilbl, TOUHEee, OHU COMEP-
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xar TablJlibl, HO caMu 1o cebe ABIAIOTCA ropasuo 0oJee CIOXHBIM U a0-
CTPAKTHBIM TTOHSTUEM.

OTa KHUTra MOocCBslleHa pa3paboTKe cucteM 6a3 naHHbIX. Ee menp —
laTh YUTATENI0 UHGOPMALIMIO, C TOMOIIbIO KOTOPOH OH CMOXET MpoaHa-
JIM3UPOBATH CJIOXHBIE, 3allyTaHHbIE CUTYAllMU U HA OCHOBE HECHCTEMATH -
3UPOBAHHBIX CBEICHUN U HEYNMOPSTOYECHHBIX JaHHBIX cO31aTh 3HEKTUB-
HYI0, XOPOIIO CIJaHUMPOBAHHYIO cucTemy. S crapanach AaTh BaM B PYyKH
WHCTPYMEHT IIJISI MOJECIUPOBAHUS MPOLECCOB, MPOUCXOAAIINX B PEabHOM
mupe. TakKuM UHCTPYMEHTOM SIBJISIIOTCSI pEJISIIMOHHBIE 0a3bl JaHHBIX.

B xHure tpu yactu. B mepBoit KpaTKo M3JI0XeHA TEOPUS PeidilioH -
HBIX 0a3 TaHHBIX, OOBSICHSIIOTCS OCHOBHBIC MTPUHIIUIIBI PEISLIMOHHON MO-
nead. Bo3amMoXxHO, OHa IMOKaXXeTcsl BaM CKYYHOM WJIM Yepecuyp CyXou u
cioxHoit, Ho He OpocaliTe KHUTY — maiblie nejio nmoiaet jerde. Biopasn
YacTh MTOCBSIIEHA pa3paboTKe 0a3 JTaHHBIX: 51 pacCKaxy, Kak co31aTh 0asy
JAHHBIX B peaJibHOM cuTyalMu. B TpeTbeil yacTu 0OCYHIIAIOTCS BOIPOCHI,
CBSI3aHHbBIE C CAMOI Ba’KHOM YacTbIO CUCTEMBI C TOYKM 3pEHUS MOJb30Ba-
TeJsI — II0JIb30BaTEIbCKUM MHTEpPQEicoM.

Bormnpocam peanuzanuu Takxke OyaeT yneasThCs 3HAUUMTEbHOE BHUMA-
HHUE Ha TIPOTSLKEHUM BCel KHUTHM, HO BCE XK€ €€ HEeJb3sI Ha3BaTh «KHHUIOM O
TOM, Kak [POrpaMMupOBATEL 6a3bl JaHHBIX». XOTS s U BKIIOYKIA B Hee MpH-
MEpHI KoJIa, HO MMocTapanach, YTOObl KHUTa He Oblia reperpyxeHa umu Kak
MpaBUJIO, 3TO JOCTATOYHO MPOCTbI€ NMIPUMEPDBI, U JaXe €CAU Bbl TOJKOM HE
3HaeTe HU OJHOTO A3bIKa [1POIPAMMUDOBAHIS, BB B HUX pa3zdepetech. [1pu-
MEPEI, KOTOPBIE 1 TPUBOXKY, UCTIONB3YIOT 0a3y maHHbIX Northwind, mocTtas-
nsieMyio BMecTe ¢ Microsoft Access. (Bepcust 6a3br manHbix Northwind, mo-
craBisiemast BMecte ¢ SQL Server 7.0, oueHb Mmoxoxa Ha Hee).

Haperoch, mpounTaB KHUIY. BBl IMTOJIYIUTE JOCTATOYHO SICHOE MPEICTaB-
JieHue o pa3dpaboTKe cucTeM 0a3 mJaHHBIX. A KpoMe Toro, Oymere o0j1aaaThb
JOCTAaTOYHOM MOJATOTOBKOW B 3TOM 00J1aCTH, YTOOBLI HAWTU B JIMUTEpaType,
nepeyucaeHHo B OubauorpadryeckoM ykaszaTese B KOHLIE KHUTY, Oojee
MOAPOOHBIE CBEAECHUS O METOAAX MporpaMMupoBaHus. M KOHEYHO, CMO-
>KeTe ObITb yBEPEHbBI, YTO CO3[JaHHAasl BaMU apXUMTEKTypa JaHHBIX YORIET-
BOPSIET KPUTEPHUSIM LEJIOCTHOCTA M HE TMPUBEAET BIOCIEACTBUU K J0CAI-
HbIM 3a/iepXKKaM WJM OLIMOKaM B Peallii3aiiiy MpoeKTa.

Pebexxa Paiiopdan



O KoMnakT-aucke,

IMpunaraemplii K KHUTEe KOMIIAKT-IMCK COAEPXKUT TeMAaTUUECKHUE CTAThY U3
0030poB, myonuKkyeMbix Microsoft, a Taxxe u3 coopHuka Microsoft Know-
ledge Base, mocBsmeHHBIe pa3paboTke 6a3 maHHBIX. Kpome Toro, mpen-
CTARJEH PO JOKYMEHTOB M 1abaoHoB Microsoft Word — oHu mpeanHas-

HauyeHBI IS CO3MAHMS NOKYMEHTAIIMIT, OMMCHIBAIONIEH Mpolecc pa3padboT-
KM 0a3 JaHHBIX. BBl Takxke HaiineTe TaM 0a3y JaHHBIX, MCHOJb3YEMYIO B
KadecTBe IpUMepa [1./15 WiocTpalilii mpoiecca pa3paboTKu,

TemaTtuyeckue ctatbh u3 003opoB Microsoft
n Microsoft Knowledge Base

MSDN, Microsoft TechMNet m Microsoft Knowledge Base comepxkar MHO-
KECTBO CTaTeil M 0030pOB, MOCBIMIEHHBIX Pa3IMYHBIM acleKTaM paspa-
©60TKM 0a3 DaHHBIX. HekoTopble U3 HUX BKJIIOYEHBI B MpHUIaraeMblii KOM-

MaKT-IUCK, B KaTAI0T. CTPYKTYPUPOBAHHBIM 1O IJ1aBaM KHUTHU. [TodHBII
CIIMCOK 0030poB U cTaTeil — B ¢aite Readme.txt.
dopmbl

KoMmakT-IucK comepXuT (POPMBI, KOTOPbIE MOTYT UCIIOIb30BAThCS B IIPO-
tecce pazpabotku. Mopmbl MpeacTaBieHbl B BUAC TOKYMEHTOB U 11a0J0-
HoB Word.

AokymeHTtbl Word

B03MOXHO, BBl 3aXOTUTE MCIOTb30BaTh (DOPMBI, IPUBEJICHHbBIE B KAUECTBE
MPUMEPOB B 3TOi KHUTEe. OHU MOTYT NMPUTOIUTHCS BaM MPHU OOCYXAECHUU
JeTaneil mpoeKTa ¢ 3aKa34YMKOM MJIM MTPOCTO B KAYeCTBE YEPHOBUKOB MPH
pabote Hanm KakoW-HUOyAb moxoxeil cuctemoit. Komuu Bcex opMm comep-
XUT KaTtajsor Forms. /s BeiBoa hopM Ha meyaTh Ucnoib3yiite Microsoft
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Word 97 unu Microsoft Word 2000. Ecnu Ha BallieM KOMIIbIOTepe He ycTa-
HoByieH Microsoft Word, To mjist mpocMoTpa 1 niedatv (popM BOCIIOJIb3Yii-
tech Microsoft Word Viewer. MHCTpYKIIMH IO YCTAHOBKE U MCTTIOJBIOBA-
HUIO 3TOrO IPUIOXKEHHUS HaxonsTcs B (daiine Readme.txt.

LWa6nousl Word

Kpome moxymeHToB Word KOMMaKT™IHCK COOEPXKMUT TakXe IIa0JIOHBI
Word, kyna BkitodeHbl Bce popmbl. Iladmonsr Word HaxonmsTcs B KaTa-
Jore Forms xommakT-aucka. st ycTaHOBKM 1Ia0JIOHOB Ha Ballly CUCTEMY
clleqyiiTe MHCTPYKUUSIM B ¢aitie Readme.txt.

CxonupoBaB 1madsoHbl Word B cucTeMHBII Kataior Templates ceoero
KOMIIbIOTEPA, BBl CMOXETE CO3[aBaThb HA MX OCHOBE HOBbIE TOKYMEHTHI.
st atoro BeiOepute B MeHI0 File komanay New, a 3aTeM — HYXHBIHU 11a0-
JIoH. Bbl MoxeTe M3MEHSITh AbJOHbI, HApUMep, 100aBUB K HUM JIOTO-
TUI WA MOIUGUIIMPOBAB CTUIIM.

Bbasa pauHbiX, ucnonb3yemas B KayecTtse npumepa
Karanoru Access 97 Database u Access 2000 Database comep:xaT 6a3y naH-
HBIX, TTOCTaBJIsIEMY10 BMecTe ¢ BepcusiMu Microsoft Access 97 u Microsoft
Access 2000 1 oTdopMaTUPOBAHHYIO COOTBETCTBYIOIIMM 00pa3oM Dra
0a3a TaHHBIX MCIIOJIb30BAINCh B KaYeCTBE MPUMeEpPA B MPOLECCEe MOAETH-
pOBaHUS.

CTpyKTypa CUCTEMBI, UCIIOJIb3YIOLIEeH puIaracMyIo 0a3y TaHHLIX, ITO0-
CTpOEHA B COOTBETCTBMM C IPHHLIMIIAMH pa3pabOTKH, M3JI0XEHHBIMU B
9TOi KHHUTe. XOTS CHCTeMa BITOJHEe paboTOCIocoOHA, COBETYIO paccMar-
pUBaTh €e He KaK IMOJHO(MYHKIIMOHAJNBHYIO CHCTEMY, a KaK OCHOBY JJIS
COOCTBEHHBIX Pa3pabOTOK HYXMAMOIIYIOCS B amanTalldd K IIpoleccaM U
OuM3HeC-yCI0BUAMBaIIEeOPTaHU3 AN,

KpomMe Menkux KoppeKTHUB (Hampumep, 106aBIeHUS JJOTOTHIIA KOMITa-
HUU B OTYETHI) BbI, BOBMOXHO, 3aXOTHTE BHECTH B 0a3y M 0Gojiee cepbes-
HbIE U3MEHEHUS.

beuxuuonanwocn CuUcTembl
Cama mo cebe cucTeMa He BKJIOYaeT pa3paboTKy cxeMbl 0a3bl TaHHBIX.
Mexmy TeM, COOTBETCTBYIOIIIME CPEACTBA BaM, CKOpEe BCETO, MOHAMI00ST-
Csl, €CJIM TOJIbKO Bbl HE MCTOJIb3yeTe T, UYTO MPEAOCTABISIET MEXaHU3M
CYDB/. PemnB nmo6aBuTh cxeMy B pa3pabaTbiBaeMyio 0a3y MHaHHBIX, BbI
MOXeTe aBTOMaTUYECKU CTeHepUPOBaTh U3NUECKYI0 0a3y naHHBIX. JIn6o
co3gaiite 0a3y JaHHBIX NMPU MoMmolu cueHapueB SQL uiu pparmeHTOB
KOJIa, BBITIOJHSIEMBIX CHCTEMOTA.

Cucrema Takxe He BKJIIOYAET CPEeACTBA IJIsl BBIIOJHEHUSI CTOMMOCT-
HOTO aHaJIu3a.
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Ecnau Bbl paboTaeTe Haja CO3MaHUEM CJOXHBIX CUCTEM COBMECTHO C
BoaplIoii rpynmnoil pa3padoTYMKOB, BaM TMPUAETCS MPEIyCMOTPETb CPea-
CTBO JJIS1 KOHTPOJISl BEpcuid. JLJisl 3TOr0 HyXXHO JIMOO pacuIMpUTh PYHKIIMU-
OHAJIBHOCTh CUCTEMBI, JIMOO MHTErPUPOBATh CUCTEMY C CUCTEMON KOHT-
poas Bepcuil. Ecnu mosb3oBarenu OynyT paboraTh ¢ 0a3oii JaHHBIX 10
CETH, CTOUT Pa3deUTh MOJb30BATEIbCKIEC KOMIOHEHTH U KOMITOHEHTHI
MexaHu3Ma 0a3bl JaHHBIX. DTO HECIOXHO cAeaaTh NMpU novolun Access
Database Splitter Wizard.

B Hacrosiiiee BpeMsi B cUcTeMe MpPeacTaBleHbl TOJIbKO OIrpaHUYEHMS
Ha ypoBHE aTpuOYTOB, OMNpeaeeHHbIe A KaxXaoro arpuoyra. [1ockonbky
aTpUOYTH HACIEAYIOT OTPAaHWYCHUS NOMEHOB, Ha KOTOPHIX OHM OIpeme-
JIEHbI, Bbl MOXeTe BKJIIOUUTH B HOPMY MJIM OTYET (PYHKIIUIO SIBHOTO OTO-
OpaXXeHUs 3TUX OTPaHUYCHUN HA YPOBHE JOMEHA.

Mopenb faHHbIX

CucrteMa He BKIIOYaeT BO3MOXKHOCTh PETHCTPUPOBATh MHOOPMAIUIO O
3aKa34uKax, IJIT KOTOPBIX BBl BemeTe pa3paboTKy, Bpsm mu crout (ma u
BPSI JIM BO3MOXHO) IIpeo0Opa3oBaTh e€¢ B CHUCTEMY PETHCTpallii W ydeTa
MOKYyIaTeJseit, HO BbI, BEPOATHO, BCe-TaKU 3aXOTUTE PETUCTPUPOBATH XOTS
OBl OCHOBHBIE CBEIEHUS 0 HUX — Ha3BaHWE KOMITAHUM UJIM UMSI YaCTHOTO
JIMIIA, a TAKXKE aapec ¥ KOHTaKTHBINA TeaedOoH.

Bo Bcex Tabiuiiax B Ka4eCTBe MEPBUYHOTO KJII0Ua UCTIOIb3YIOTCS TOJIs
AutoNumber. D10 1103BOJISIET KCTIOIB30BaTh MOBTOPSIOIIMECS UMEHA Cyiir-
HocTeil. Pasymeertcs, 31ech BCce 3aBUCUT OT KOHTEKCTa peajlbHOU CHCTe-
MBI, KOTOPYIO BHI pa3pabaThIBaeTe, a TAKXE OT Ballleil TUIHON MO3HUITNH.

[omMmeHBl ompenenstorcss B MaciuTtabax Bceit cuctembl. Kpome Ttoro,
BBl MOXeTe JO0aBUTh I CYLIHOCTH, MOAEIUPYIOIIEl TOMEHBI, aTpu-
oyr FrojectID, nosponsiomuii MaeHTHGOHLIMPOBATE TOMEHBI IS OTAEb-
HBIX MpoeKToB. OO0paTUTe BHUMaHUE Ha OJHY OCOOEHHOCTD IMOJIL3I0BATE b~
ckoro uHTepdeiica. He moaymaiite, yto mpu meiadyke KHonmku Reference
Tables (CnipaBouHbie Tadauibel) B popme Projects (ITpoekTs) OyayT oTo-
OpaxkeHbl Bce TaOJMIIbI, OTHOCSIIMECS K omfHOMY Ipoekty. Ha camom nene
MpU IIeJYKE ITON KHOIKHU OTOOpaXkaroTcsl BCe CIIPaBOYHBIC TaOJIMIIBI,
HMeEIOIINecsS B CUCTEME.

CucreMa IO3BOJISET ITPU ONPENeICHUHM JOMEHOB MCITOIb30BaTh TOJIb-
KO JJOTMYECKHE THIIBI JaHHBIX. BB MOXeTe M3MEHUTH 3TO MPaBUIIO, II0-
3BOJIMB HUCIIOJb30BaTh IPYrHe JOMEHBI TIPU ONpeAeeHUY HOBBIX JOMEHOB.

JononHutenoHble 3amMevyaHus

baza JaHHBIX, MPUBCACHHAA Ha KOMIIaKT-IMCKE, COo3gaBajaChb C YUCTOM
MIOCTIEAYIONTNX 3HAYUTEIbHBIX N3MeHeHu . C 1eNIblo clenaTh ee CTPYKTY-
Py OHATHOU 6€3 MHOTOCTPAaHUYHOM TOKYMEHTAIIMU ObLIW MPEATIPUHSTHI
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BCE YCUJIUSI, YTOOBI YIIPOCTUTH €€ (YUYUTBIBASI CIOXKHOCTD MOIEIN JaHHBIX).
Pasymeercs, 3Ty 0a3y natiHbi® HeJb3s CUMTaThb 00pa3lioM MpPeKpacHOro
CTUJISI TPOTPAaMMUPOBAHMUS.

TpeOGoBaHus K cucreme
Jus paboThl ¢ 6a30ii JTaHHBIX HAa BalleM KOMIbIOTEPE NOJXEH ObITh ycTa-
HoByieH Access 97 mnu Access 2000.

Yro6hl pabotath ¢ popmamu B Word B 371€KTpPOHHOM BUIE, YCTAHOBU-
Te Takke Word 97 unmm Word 2000. Mnau Bocmoib3yiTech IS TPOCMOTpaA
u nedatu dopm Microsoft Word Viewer.

TexHuyeckas noanepxka

MBI IPUTOXMIN MaKCUMYM YCUJIUE, YTOOBI 00€CIeInuTh TOUHOCTh U TOC-
TOBEPHOCTh MAaTePUAJIOB 3TOW KHUTE W Ha MpUaraeMoM K Hell KOMITaKT-
nucke. Bce wcripagieHisi, TOMOJHEHUS M KOMMEHTapUM K KHUTaM, BBbI-
MmycKaeMbIM uU3faaTeabcTBOM Microsoft Press, BbI Moxere HaliTu B MHTep-
HeTe II0 aapecy:

hitp.//mspress. microsofl.com/supporS

Bce 3amevaHumsi, BOMPOCH W MPEMIOXEHUsI, Kacalolluecs: 3TOi KHUTHU
M IIpUJIaTaeMoro K Heli KOMIaKT-AKMCKa, BBl MOXETe OTIIPABUTh IO CIIEIy-
HOIMM  aZpecaM.

[MouToBeiit anpec «Microsoft Press»:

Attn: Designing Relational Database Systems Editor

One Microsoft Way

Redmond, WA 98052-6399

Anpec 3JIEKTPOHHOM MOUYTH: msinput@microsoft.com

O6paTtute ocoboe BHMMaHHUe Ha To, yTo Microsoft He TpemocTaBiIseT
TEXHUYIECKON [10//IE[XKKI TT0 CBOUM TIPOJYKTaM [10 JaHHOMY aapecy. Kom-
MaKT-IMCK, MpujaraeMbplii K KHHUIE, COAEPXMT 0a3y IaHHBIX B (opmaTax
Microsoft Access 97 u Microsoft Access 2000. TexHuueckas MmoamepxkkKa
Microsoft Access goCTylHa IO CIeayoIueMy aapecy: Ailp.//support.micro-
sofi.  com/support/.



YACTDb

Teopus
PENALMOHHbIX
0a3 OaHHbIX




OCHOBHbI€ MOHATUSA

TNABA

Wrak, 4ro e Takoe peisitiioiiasg 6asa taHHbIX? [0OBOPSt KOPOTKO, 3TO Cpe/i-
CTBO JUIA PALMOHATLHOTO U 3¢ GEeKTUBHOTO XpaHeHUs nHopMmaruu. MHbI-
MU CJIOBaMU, Takas 0a3a 0OecreyrMBaeT HAJCXKHYI0 3alIMTY JaHHBIX OT CJIy-
YalHOU MOTEpU WJIU TIOPYM, IKOHOMHO MCIOJIb3YeT pecypchl (Kak JIIOACKUE.
TaK ¥ TeXHUYECKHE) U CHabXeHa MeXaHU3MaMU orcka MHGOopMaluu, y1oB-
JIETBOPAIOIIMMHUPa3yMHBIMTPEOOBAHUSIMKITPOU3BOIUTEIBHOCTH,

B Treopum pensiinoHyyio 6a3y JaHHBIX MOXHO cO31aTh, He TIpuberast K
MOMOLULH CTICIIMANbHBIX MHCTPYMeHTOB. Ha mpakTuke mnpu pazpaboTke pe-
JISIIVMOHHBIX 6a3 TaHHBIX UCIMOIB3YIOT CPENCTBA CUCTEM YIIpaBJeHUs 6a3a-
mu ganHbix (CYE/). CYB/ uHorna HaswiBaloT peasunoHHbiMu CYB]]
(PCYB/I), omnako B meiictBuTenbHocTH CYBJl moJikHA yIOBIETBOPATL
oonee ueM 300 Tpe6oBaHUAM, YTOOKI OIIpaBAaTh 3TO Ha3BaHUE, M HACKOJIb-
KO MHE M3BECTHO, MpaKTUYeCKHU HU 00 ogHOit KomMepueckoit CYB/I ato-
ro ckasarh Hejlb3s. B 3TOi KHMTe OyAyT paccMaTpUBAaThCS JBE CUCTEMBbI
yrnpaBieHus: 6a3amu faHHbIX: Microsoft Access u Microsoft SQL Server.

PensumonHas 6a3a 1aHHBIX — 3TO peaau3alvs peJsILIMOHHON Moaenu
(Momenu maHHBIX) Ha GU3MYECKOM YPOBHE, W MOTOMY BaXXHO YETKO pa3-
JINYATh 3T JBa MOHSTHUS: MOAETb NaHHBIX M 6a3y naHHBIX. Kak mpaBuio,
Ha CTalM MPOEKTUPOBAHUS HEBO3MOXHO MOTHOCTBIO U30JMPOBATHCS OT
OrpaHUWYEHUI, HaJaraeMbIX Cpeqoil pa3paboTKM, B TO BpeMsI KakK B OCHOBY
MPOEKTa PEKOMEHAYETCS 3aKJaablBaTh MaKCUMaJbHO «4YUCTYIO» MOJIE/b.
XoTs paau yBeJMUECHHUS TPOU3BOAUTEbHOCTU MOPO CTOUT MOWTHU Ha He-
KOTOpbIE KOMIIPOMUCCHI, Bbl MTPOCTO 00SI3aHBI HE JeJaTh 3TOr0 MpHU CO3/1a-
HW M MOJIeJIM NaHHbIX. [IpuBeny KOHKPETHBI TpuMep. XpaHeHUe BBIYKC-
nsgeMbIX nojeit (Hanpumep, (rderToral)B 6a3oBoit Tabiauue, cTpoxaiiiie
JAMPEIeHO B TEOPUHT PENSIMOHHOTO MPOCKTHPORAH S, HO 9aCTO TIpUMe-
HsieTcsa Ha npakTtuke. OQHAKO HE3aBUCMMO OT KOHKDPETHOI peanu3aiuu,
co3JgaBaeMasi BAMU MOJEJb HE JOJIXKHA COACPXATh BBIYMCASIEMbIX MOJICH.
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Y10 Takoe 0a3a AaHHbIX

TepMuHOJOTHUS, UCITONb3yeMasl B 001acTU 60a3 JaHHBIX, BKIIOYAaeT MHOXE-
CTBO HIOAHCOB, CTOJIb K€ TOHKMX, KaK Halpumep, yrnoTpedieHue TepMuHa
«00BEKTHO-OPUEHTUPOBAHHOE MpoTpaMMupoBaHue». CaMo OHSATHE «hiii
JaHHBIX» MOXeT 0003HauyaTh Kak OTHAeJbHbIII HabOp MaHHBIX (Hampumep,
CMUCOK TeedhOHOB), TaK M ropa3no Oosiee CIOXHYI0 CUCTeMy (Harmpumep.,
SQL Server).

MOXHO MPUBECTHU CIIIE MHOXECTBO MPUMEPOB, HE CTOJIb MPOCTHIX, KaK
aJpecHasl KHUra, 4 He CTOJIb CIOXHBIX, Kak SQL Server, u TeM He MeHee,
00BbeIMHEHHBIX OMHUM OOIIMM Ha3BaHUeM «0a3a maHHBIX». Takas HedeT-
KOCTb OIpeAeieHNil OTHIONb He SIBISETCS HEAOCTaTKOM — 3TO IPOCTO
CBOMCTBO $I3bIKA.

[TonbiTaemMcst BHECTH SICHOCTb B 3TOT BOIPOC — Ha puc. l-1 mokaszaHa
B3aMMOCBSI3b MEXIY TCPMIHAME, KOTOPble OYAYT 00CYXIAaThCs Aajee.

XoTs 1151 peIIUMOHHBIX 0a3 TaHHBIX HET MPSIMbIX aHAJIOTUI B peaib-
HOM MUpe, OOJIbIIMHCTBO MX MpeaHa3HaYeHO ISl MOJAEJMpPOBAHUS HEKO-
TOPBIX aCMeKTOB pealbHOCTH. MIMEHHO 3TOT «KyCo'¢ks» peaJbHOrO0 MMDA,
JIPYTMMU CIOBAaMU, acTeKT PeaJbHOCTH, Mbl OyleM Ha3bIBaThb HpedmernHol
nbaacmsio.

IMpenmeTHass 06iacTh UMEET CIOXHYIO CTPYKTYpY M HEymopsioyeHa —
U 3TO €CTEeCTBEHHO, BeIb €CclM Obl OHA ObLIA MPOCTON W YMOPSIAOYCHHOM,
HaM He IMoHajaobuiaach Obl ee peasiiMoHHas Moxaedb. Ho mns ycrnenHo#
peanu3aluy MpoeKTa HeoOXO0AUMO OTPAHUYUTH MPOEKTUPYEMYIO CUCTEMY
omnpeqeleHHBIMU paMKaMU, B KOTOpbIe OYyIEeT BXOAUTh OTAEJbHasI, YeTKO
onpeaesieHHas] COBOKYITHOCTh OOBEKTOB M CBsI3ell MexXay HUMHU. TOJbKO
MIOCJIE 3TOTO BbI CMOXETE MPaBUJIbHO OIEHUTh MACIITa0Bl MPOEKTUPYEMOA
CHUCTEMBI.

ITox TepMUHOM Modesb OaHHbIX TOTOBOPUMCSI TOHMMATh KOHIIENTYalb-
HOe oInucaHue mpeaMeTHoU obiacTu. OHa BKIIOYAET OTNpeneIeHUs CyIl-
HOCTell M uX aTpubyTOB: Hampumep, cymHoctb (usiomer (ITokynatenb)
MOXeT uMeThb aTpudyThl Name (Ums) u Address (Anpec). Cioma BXOOAT Tak-
e ornpejaessieMble sl CYIHOCTe orpaHudYeHus: Hanpumep, Cusionmer-
Name He MOXET MOMYCKaTh «IYCThIX» 3HAYECHUH.

Kpome Toro, monenb JaHHBIX BKJIIOYAET B ce0Osl OMUCAHUE B3aMMOOT-
HOUIEHUI MeXAY CYIIHOCTSIMU U OTPaHUYEHUSsI, ONpeAeSIeHHbIE ISl 3TUX
B3aMMOOTHOIIIEHUIi: HAIpUMep, OTpaHUUYEHUE, JeKIapupyoliee, UT0 Is
KaxJI0To MeHeIXepa YMCIO OTYMTHIBAIOIIMXCS Ieped HUM COTPYIHUKOB
HE JTOJIKHO ObITh Oojiee mATU. Mojeiab JaHHBIX HE COAEPXUT CCBHUIOK U
yKa3aHU Ha (GU3NYECKYI0 MOJAEIb CAMOM CUCTEMHBI.
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Onpenenenne GU3NICCKON MOIEIN — CO3TaBaeMBbIX TAOJHII U IIPEACTaB-
JICHUIA, Ha3bIBACTCS cxemoil 6a3bl 0aHHbIX WA TIPOCTO cxemoil. CxeMa — 3TO
MepeBOI KOHIICIITYaJbHOM MOMIeIM B (M3NIECKOE IIPEACTaBICHNE, OCYIIe-
CTBJISIEMOE, KaK MPaBUJI0, CPEICTBAMU CUCTEMBI yIIpaBieHU s 6a3aMu j1aH -
HbIX. CXeMa — 3TO MOHSTHE, OTHOCSIIEECs K KOHLENTyalbHOMY, a He K
GU3MUYECKOMY YPOBHIO. DTO BCE Ta XK€ MOJAEJb JaHHBIX, OMUChIBaeMasi B
TepMHUHaX, ucnoyb3dyeMbix MexaHusmom CYBJI (database engine) — Tad-
JIVLBL, TpUTTephl U T. . Mexanusm CYB]/ xopoin u TeMm, 4To Mpu ero uc-
MOJIb30BAHUU HE MPUXOAUTCS UMETh €0 ¢ PU3MUYECKOUN pealinialineid
MOJIEI; 10 U3BECTHOTO Mpejieia Bbl MOXETE UTHOPUPOBATh TaKUE CYIII-
HOCTH, KaK OM-IepeBbs U JIMCTOBBIC Y3JIHI.

Korma BeI ipu 1oMOLIH IPOrpaMMHOIO KOIa MM MHTEPAaKTUBHOM cpe-
npl, HampuMep Microsoft Access, «o0bsacHuTe» Mexanusmy CYBJI, 4To ke
OyIyT IpeaCcTaBIsATh COOOI BalllM TaHHBIE, OH CO3MacT (hU3NIecKre 00beK-
ThI, B KOTOPBIX 3TU JaHHBIe OYyAyT XpaHUThes. Kak nmpaBuiio, Takue o0beK-
ThI Pa3MEIIAIOTCsT Ha XKECTKOM IMCKE, BIIPOYEM, 3TO COBCEM He 00s13aTelb-
Ho. CTpyKTypa U JaHHbIE BMECTE COCTABJISIIOT TO, YTO sI OOBIYHO Ha3bIBAIO

6a3oii dannvix. baza MaHHBIX cOmepXUT PuU3MUeckue TAGJIHIILL, TIPeacTaB-
JIEHUsI, 3alpOChl, XpaHUMbIE MPOIEAYPHI, a TAKXKe [MPABNIL, UCTIONb3Ye-
Mble MexaHu3mMoM CYBJI nis 3a1uThl TaHHBIX.

B nonsiTe «0a3za gaHHBIX» HE BXOMAT MplioXCeHie, COCTOsIIee, KakK

npaBuio, U3 GopM M OTYETOB, C KOTOPBIMU PABOTAIOT MOJb30BATENN, a
TAKKe CpelncTBa, obecreuynBaIne CBA3b MEXIY CEpBEPHON U KITMEHTC-
KO 4acTSIMU KJIMEHT-CEePBEPHBIX MPUJOXEHUI (HarpuMep, CBsA3ylollee
mporpaMMHoe obecrneueHue uiam Microsoft Transaction Server). Kpome
Toro, B 0a3y naHHbIX He BxonuT MexaHu3M CYBJI. Hampumep, daitn Access
¢ pacmupenuem .ndb — 310 6a3a maHHBIX, a Microsoft Jet — mMexaHu3M
CYB/. Ha camom aene daitn .mdh, moMmumo 6a3bl JaHHBIX, MOXET COIep-
XaTh MHOXECTBO IIPYTUX 00bEKTOB ((POPM, OTYETOB U T. 1.), OMHAKO Celi-
yac Mbl He OyleM OCTaHaBJIMBATbCS HAa 3TOM BOIMPOCE, OTJIOXUB €ro JJisi
JajbHeero o0CyXaeHusl.

Jlnst omMcaHUs BCeX BTUX 3JIEMEHTOB: MPUJIOXKEHUS, 6a3bl MTaHHBIX,
MeXaHM3Ma 0a3bl JAHHBIX, a TAKXKE CRAYIONIETD MporpaMMHOro obecre-
YeHUs, Mbl OyJeM HMCIOJb30BaTh TEPMUH cucmema 6a3 dauuvix. Bee mpo-
rpaMMHOe obeclieueHrue U JaHHbIE, COCTaBISIONINE PEAbHYIO DKCIIya-
TUPYEMYIO CUCTEMY, BXOJSAT B COCTaB CUCTEMBbI 0a3 TaHHBIX.

MHcTpymMeHTbl g pabotbl ¢ 0a3aMu AaHHbIX

DTa KHUTa ITOCBAIICHA, I''IaBHbIM 06p330M, BoIIpocamM paSpa60TKI/I, a HE
peaiun3annuu 0a3 OJAaHHBIX; OOHAKO OT TCOPMUUM MaJo TOJIKY, €CJIM Bbl HE 3Ha-
€TC, KaK €€ NMPUMCHATH. HOSTOMy Mbl YACJIUM BHUMAHHEC ITOCTPOCHUIO
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PesSIIMOHHBIX 0a3 TAHHBIX IIPU MTOMOIIM CPEACTB, TPEIOCTABIIEMBIX KOP-
nopanueir Microsoft. DTUX cpencTB yKe HEMao, ¥ ¢ KaXIbIM TOIOM CTa-
HoBUTCS Bce Oosbiie. I[ToaToMy maBaiiTe ocTaHOBUMCS M 0Oojiee BHHUMa-
TEJIbHO PaCCMOTPUM CaMU CPEACTBA M MX B3aUMOACHCTBUE APYT C APYIrOM
(puc. 1-2). Tlpoie Bcero BOCIPUHUMATh UX KaK UHCTPYMEHTHI, KOTOPbI-
MU MBI, pa3pabOTYNKH, MTOJIB3YeMCsI, YTOOBI TIPEBPATUTH A0CTPAKTHYIO MO-
JIeJib B pealibHYI0 SKCITyaTUpyeMyto cucteMy. Ha prcyHke HHCTpYMeH-
THI 11T paboThl ¢ 0a3aMM JaHHBIX CTPYMITMPOBAHB UMEHHO IO 3TOMY
MPUHIINITY.

£pesa onpeneneHns AaHHbIX CpegncTea pa3paboTku
NONLAOBATENECKUX MPUWIOXKEHUIN

Microsoft Access

BuayanbHble cpeacTaa pa3paboTkm Microsoft Access
6a3 naHHbIX Visual Basic
Microsoft Query HTML
SQL Enterprise Manager ASP

O6eeKTHAR MOOEeNb A0CTYITA K JAHHBIM

ADO
DAO/Jet
DAO/ODBCDirect
RDO

MexaHnam CYB/[],

Microsoft Jet

Puc. 1-2. Hucmpymenmot oas pabomot ¢ 6azamu 0aGHHBIX

Mexanuam CYB[

Ha camom HmxHeM ypoBHe HaxomuTcst MexaHu3m CYBJI. Ero wacto Ha-
3BIBAIOT «CEPBEPHOI YaCThIO», OAHAKO 3TO HETOYHO, MOCKOIbKY JAHHBII
TEPMMH TIOAPA3yMeBaeT CYIICCTBOBAHME ONMpPeNeTeHHOM (BU3NIECKO ap-
XUTEKTYPBI, 0 KOTOPO TMOApoOHee OymeT pacckaswiBaThcsl B rimaBe 10.
MexaHn3M 0a3bl JaHHBIX — 3TO CITeI[MaJbHbBIC CPENCTBA, MPeIHa3HAYCH-
Hble JUIS1 (PU3NUYECKOro MAaHUMYJIUPOBAHUS JaHHBIMU: XpaHEHUEM HX Ha
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NUCKEe W uU3BjedyeHueM 1o 3anpocy. Mexanusmos CYDB/] mHoXecTBO, HO
MBI MOIPOOHO pacCMOTPHUM TOJBKO NBa U3 HuUX — Microsoft Jet u SQL
Server. Bol ynuBuiuce, He YBH/IEE B 3TOM crnucke Microsoft Access? On-
HaKo 3[eCh HET HUKaKOi OMMOKHU. Access UCTTOIb3YeT MeXaHU3M 0a3 JaH-
HBIX Microsoft Jet mist MaHUITYTMpPOBaHUS TaHHBIMM, XpaHUMBIMU B (paii-
nax .mdb, a TakKe MOXET TOAKIIIOYaThCsl K JI0O0OMY MCTOUHUKY TaHHBIX
ODBC u MaHUNyIMpPOBaTh JaHHBIMU, XPAHUMBIMU B TAKOM UCTOYHUKE
naHHbIX, B ToM 4yucie u B SQL Server. Mexanusm Microsoft Jet Bcernma
ucrnob3oBajcs Access, XoTss Microsoft u He Bbifesisiia MexaHU3M 0a3 gaH-
HBIX KaK OTAEJbHYIO CYIIHOCTb 10 mosiBaeHuss Microsoft Visual Basic 3.
IMocne Toro xak Access 97 cran mommepxuBath ODBCDirect, a Access
2000 — SQL Server, Microsoft pasaeniia KIMEHTCKYIO 4acTb Access U Me-
xaHu3M 0a3 naHHbIX Microsoft Jet. £ momararo, 4to B Gynyinux BEPCUAX
9Ta TEHJCHIIUS COXPAHUTCS; OJHAKO 3TO JIUIIb MOe TUYHOE MHEHUE.

Mexanu3mbel Microsoft Jet m SQL Server cyliecTBEeHHO pa3iInyaloTcs
110 BHYTPEHHEN apXUTEeKType U Ha3HaUYeHMIO, HO 00a OHM — 3aMeyaTesb-
Hble MHCTPYMEHTHI JJISI XpaHeHUs] JaHHBIX U MaHUIYJIUPOBAHUSI UMU.
Microsoft Jet — 3T0 «HacTONBHBII» cepBep 0a3 TaHHBIX, OPUEHTUPOBAH-
HBII Ha MaJjible U cpegHue cucteMbl. SQL Server mcmob3yeT KJIMEHT-CepP-
BEPHYIO apXUTEKTYPy U TIpeHa3HAUCH ISl CO3MaHUS CHCTEM, OT CPEIHUX
no 6onpmux. OH TpeKpacHO MacHITaOUpyeTCs U MOXET TMOAIepXKUBaTh
HECKOJILKO THICSY TTOJIb30BaTeNei, paboTalOIIMX ¢ BaXHBIMU TTPUIOXKEHU -
amu (Microsoft Jet mpurogeH TOJIBKO IJIS CO3MAaHUSI CaMBIX IPOCTEMIINX
cucteM.) Ha nmpoTsokeHuu Beeit KHUTHY 1 Oyay oOpaliaTh Ballle BHUMaHUe
Ha pasiuumsl MEeXIy ABYMs 3THUMM MexaHu3MaMmu. [loapoOGHBIN cpaBHU-
TEJIbHBIN aHAJIN3 UX apXUTeKTyp — B miaBe 10.

OObekTHas MoAenb AOCTYNa K AaHHbIM

M Access, u Visual Basic mpenocTaBisiioT IpocThie U YIOOHBIE MHCTPYMEH-
TaJbHBIC CPEICTBA IJISI HEMOCPEICTBEHHOM CBSI3U MEXAY dJeMEHTaMM YII-
paBIeHUS M UCTOYHUKOM JAAHHBIX. DTU CpPENCTBA MO3BOJSIOT M30eXaTh
MpsSIMOTO B3aUMOJEHCTBUSI C MeXaHU3MOM 0a3 faHHbIX. OQHAKO MO pas-
JIMYHBIM MPUYUHAM, KOTOpblE Mbl PACCMOTPUM Jajee, Takoil crnocod He
Bceraa peanusyeM Ha nmpaktuke. [Topoil 6osee 3¢ GeKTUBHO UCTOIb30BATh
00BEKTHBIE MOIETH MOCTYIa K TaHHBIM [UIST MAHUITYJIMPOBAHUS TaHHBIMU
HETOCPEACTBEHHO B KOJIE.

O0BbeKTHasE MOJENb NOCTYNMa K JAHHBIM MPEACTaBIsSIeT cOOOM CBOETO
pola «MPOMEXYTOUHBIA COi» Mexay cpefoil MporpaMMUpPOBaHUs U Me-
xanu3mMoM CYB/l. OHa comepXuUT HabOp OOBEKTOB, 00/1aAAKOIIHX CBOM-
CTBAaMU U METONaMH, KOTOPbIMM MOXHO MaHUIYJupoBaTh B Kojie. Ceituac
kKopriopalivs Microsoft paspabotana u npeasaraet Tpu 0ObeKTHBIX MOJIe-
JIU 1OCTYNA K JaHHBIM:
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e Data Access Objects (DAO) — umeet aBe pasHoBugHocTu: DAL/ Jel n
DAO/ODBCDirect;

¢ Remote Data Objects (RDO) — ucrnonb3yercsi B OCHOBHOM JJIsl JOCTY-
Mma K uctouyHukaM naHHeix ODBC;

¢  Microsoft ActiveX Data Objects (ADO) — 1 GiuxaiimeM OyayiieM moJ-
Hocthio 3ameHUT DAO u RDO.

DAO — crapeiiiias u3 Tpex nepeyurcieHHbIX Bblllle MOJeeil, 3T0 co0-
cTtBeHHBII nHTepdeiic Mmexanusma CYBJl Microsoft Jet. RDO moxox Ha
DAO, HO ONTUMU3UPOBAH AJiI JOCTYIa K UCTOYHUKAM JaHHBIX ODBC,
nHanpumep SQL Server m Oracle. [1o cpaBHeHUIO C IEpPBBIMU ABYMS MOJE-
nssmu, ADO ucmnonb3yeT MEHBIIYIO UepapXUI0 O0BEKTOB, COCTOIIYIC BCe-
ro JIMIIb U3 YeTbIpeX OCHOBHBIX YPOBHEH, M MPEAOCTaBIsIeT HEKOTOpPbIE
CYLIECTBEHHbIE PACIIMPEHUS] — HATPHMED, MOAAEPKKY Pa300IIeHHbBIX
HabopoB naHHBIX (disconnected recordsets) ¥ Ipymmbl 0OBEKTOB M METO-
IIOB, TIO3BOIAIOIINE CO3aBaTh MepapXUUECKUii HAOOp JTaHHBIX.

ITockoJibKY 3Ta KHMTra IMOCBsIIeHa pa3paboTKe, a HE BHeApeHUI0 0a3
JNaHHBbIX, Mbl He OyJIeM MoaApoOHO paccMaTpuBaTh MPEUMYILECTBa KaxX a0
U3 9TUX MoJesieil. BceM, KOro MHTepecyerT /laH b1 BOMpocC, s MOTY Mope-
KOMEHI0BaTh cTaThlo YuubsaiMma Borna (William Vaughn) B «Hitchhiker's
Guide to Visual Basic and SQL Server», a Takxke psii IpyTMX cTaTeld W I0-
KYMEHTOB, ony0JuKoBaHHbIX Ha Web-y3ne Microsoft. O6beKTHBIE MOJIE-
JI HE eIMHCTBEHHBIN cMIOCO0 MOCTYMa K AaHHBIM, CYIIECTBYET MHOXECTBO
aJbTepHATUBHEBIX CpeacTB, Hanpumep Visual Basic Library mrg SOL Server
(VBSQL) u OLE DB.

CpencTea ang paspaboTKU KJIMEHTCKOW 4acTu NPUOXEHWIA
Microsoft Jet u SQL Server 6epyT Ha ce0s1 MaHUNYJIUPOBaHNWE TaHHBIMU
Ha (HU3MYECKOM YPOBHE, OJTHAKO HEOOXOAUMO [1iThH UM YeTKME yKa3aHus,
KaKUM 00pa3oM 3THU /iiHHEIE¢ TOJKHBI ObITh CTPYKTYpUpOBaHbl. Microsoft
npeaocTaBasieT OoraTeiInii apceHaa CpeaCcTB pelleHUs TOM 3aHa4u, HO
Mbl TIOIPOOHO PAacCMOTPUM TOJBKO nBa: Access U Microsoft Visual Da-
tabase Tools. JIn4HO I mpeanoYnTaI0 MMEHHO HUX, TeM 00Jiee 4TO OCTAL
Hble METO/bI MIPEAOCTABISIIOT MPUOJIU3UTEIBHO T Xe Bo3MoxXHocTU. [lo-
HSIB OCHOBHbBIE MeXaHU3MBI eiicTBus Access 1 Microsoft Visual Database
Tools, Bl MoxeTe BbIOpaTh IJis1 cebsl Te CpeAcTBa, KOTOPbIe COUTETe HaM-
0oJiee yIOOHBIMU AJISI pelleHUsI KOHKPETHON 3a1a4u.

IIpu co3maHuu CTPYKTYphl 6a3bl JTaHHBIX MOXHO TaKXe MPUOETHYTh U
K HETIOCPEACTBEHHOMY KOIHPOBAHMIO, OJHAKO S HE PEKOMEHIYIO 3TOT
Meron. MckiitoueHrue coCcTaBaSIOT Cayyan, KOraa Hy>KHO U3BMEHUTb CTPYK-
TYpY HaHHBIX YK€ TMOCJIe TOro, KaK NMPUJ0XeHUe Hayalo aKTUBHO dKCILTY-
aTMpoBaThesd. L lllc OMHUM, TOCTATOYHO TPUBUAJbHBIM, UCKJIIOUYEHUEM
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MOTYT OBITh BpeMeHHBIe Ta0/HIILI. B GONBIIMHCTBE Xe CIy4aeB CIeIyeT
HCTIONIb30BaTh MHTEPAKTUBHBIE CPEICTBA — OHU Topa3no ymnobHee, W K
TOMY X€ d9KOHOMST BpeMmsi.

ITocne Toro kak NMpOCKTHPOBAHKME 6a3bl JAHHBIX HA (PU3UUECKOM YPOB-
He OyJneT 3aBeplieHO, BaM MOTPEOYIOTCS WHCTPYMEHTHI JISI CO3MaHUS
GOpM M OTYETOB, C KOTOPbIMU OYAyT paboTaTh Mojib3oBaTeau. Mbl pac-
CMOTpPUM JiBa Takux cpenctna: Access u Visual Basic. B rnase 1() Mbl Koc-
HEMCS TaKXe CpelncTB npocMoTrpa Web, 0IHaKO HEMOCPEACTBEHHO O SI3bI-
ke HTML B aT0if KHUTE TOBOPUTH HE OyIeM.

PenqunoHHas mopenb

PensunonHast Mozmenb OCHOBBIBAETCS HA MaTeMAaTUUYECKUX NPUHIIMMIAX,
BBEITCKAIOIINXY HETMOCPEACTBEHHO M3 TEOPUM MHOXECTB W JIOTUKU TpEeau-

KaToB. DT NMPUHIIUIIBI BIIEPBbIE ObLIM MPUMEHEHBI B 00J1aCTH MOJIETUPO-

BaHUS JaHHBIX B KoHIE 60-X IT. mokTopoM E.®D. Komnonm, B To BpeMs pa-

6orasmiuM B IBM, a BriepBeie onyoaukoBaHbl — B 1970 r,! PensunonHas

MOJIeJIb OTpeeNsieT Crocod MpeAcTaBIeHUs TaHHBIX (CTPYKTYPY NaHHBIX),

METO/bI 3aLIMThl JaHHBIX (LIEJIOCTHOCTb JAHHBIX), @ TAKXKE Orepariiy, Bbl-

MOJIHSIEMble C JAHHBIMU (MAHUIYJIMPOBAHUE TAHHBIMU).

PensunonHast Monenb He e IMHCTBEHHBIIA METOJ XpaHEHUSI U MaHUIY-
JMpoBaHus JaHHBIMUA. CYIIECTRYIOT albTepHATUBHBIC BADUAHTHI: Mepap-
XUyeckasi, ceTeBasi, a TakXe 3Be31000pa3Hasi MOJEIU JaHHBIX. Y Kaxaoi
Y3 HUX CBOM MpPEMMYIIECTBA MPU PEIICHUU 3aaayd ONMpeJeeHHOro TUIMa.
Hanpumep, npuMeHeHUe pesIIMOHHONW MoJeau B 00paboTKe JaHHBIX C
vepapxuuyeckoil opraHu3alMell HEeJOCTaTOYHO XOPOIIO W3Y4eHO, ISl pe-
LIEHUS] MOJOOHBIX 3aa4 MCIOJb3YIOT CIIELIMaJIbHO CO3JaHHYIO0 3BE31000-
pa3Hy1o Monenb AaHHbIX. OgHAKO TMOKOCTh U 9(DHEKTUBHOCTD PESIIUOH-
HOIl MOJEJM AeNaloT ee Haubojee MOMyIsSPHBIM UHCTPYMEHTOM JJISI pa3-
paboTKu 6a3 naHHBIX. B 9T0l KHUTE MBI OyIeM paccMaTpuBaTh TOJBKO pe-
JIILIMOHHYI0 MOJIeJib, Ha KOTOpoii ocHoBaHbl MexaHu3Mmbl CYBJl Microsoft
Jet u Microsoft SQL Server.

B 001ux yepTax OCHOBHBIE MPUHIMUITBI PEJISIIUOHHBIX CUCTEM 0a3 MaH-
HBIX MOXHO C(pOpMyIUPOBATH TaK,

* Bce maHHbIe Ha KOHIIENTYaJIbHOM YPOBHEIIPEICTAR/S IOTCS B BUIE YIO-
pSIIOYEHHOW OpraHM3aluu, ONpeAeIeHHON B BUIE CTPOK M CTOJIOLIOB

Y Ha3bIBAEMOW OMHOWEHUEM.

* Bce 3HaueHus SABAAOTCH ckaagpamu. OTO O3HAYAET, UTO IJISL JTHOOOM

CTPOKHM U CTOJOLIA JI0OOOTO OTHOILLUEHUSI CYLIECTBYET OJIHO M TOJBKO

OIHO 3HayeHMeE.

" E. F. Codd. A Relational Model of Data for | arge Shared [Jata Banks. Communications of
the ACM. Vol. 13. No. 6 (June. 1970).
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* Bce OoInepalru BbIITOJTHATCA Hald UECJIbBIM OTHOLICHUEM, U PE3YJIbTa-
TOM BBIITOJTHCHUS 3TUX onepauuﬁ TaKXEC ABJACTCA LECJI0C OTHOILICHUC.
JtoT NPUHLNIT HAa3bIBACTCA 3AMbIKAHUEM.

Ecnu y Bac uMeercst onbIT paboThl ¢ 6a3amMu faHHBIX Microsoft Access,
BbI, KOHEYHO, JOTaIauCh, YTO B TAHHOM CJIy4ae MpeACTaBIseT co0oi 0T~
HOIIIeHWE — 3TO Habop 3anuceil uiu, B TepMuHax SQL Server, rabop pe3yab-
mamog. ®@opMyaupyss IPMHUMITE PEASIUOHHON Momeau, gokrop Ko
BBIOpaNl TEPMUH «OTHOIIEHUE» (relation), moToMy 4To OH OQHO3HaYeH (B
TO BpeMsl KakK, HallpuMep, TEpMUH «TabJulia» UMeeT MHOXECTBO JOIMOJ-
HUTEJbHBIX 3HaueHUli). BecbMa pacnmpocTpaHeHO clieayollee 3a0JyKae-

HUE: pessilIMOHHAs MOJEeNb Hallald TaK MOTOMY, YTO OHA OTpenesieT OT-
HOIIEHUS Mexny Tabauuamu. Ha camom neae Ha3BaHUe 3TOM MOAeIU Mpo-
MCXOIUT OT OTHOUIEHUH, /1K ALY B €e OCHOBE.

B pamkax peasiiMOHHOW MOJEJU JaHHbIE MPEACTaBIeHbI B BUAE OTHO-
HIeHWs HAa KOHI[eNTYyaJbHOM YPOBHE; OMHAKO MPU 3TOM COBCEM He JaeTcs
HUKaKUX YKa3aHUU, KaKuM o0pa3oM JaHHbIe OyAyT pealu3oBaHbl HA Gu-
3UYeCcKOM ypoBHe. Pa3zieneHue KOHIENTYyaJlbHOTO U JIOTMYECKOTO YPOB-
HEl JaBHO CTajio MPUBBIYHBIM JJIsl HAc; HO Bcero auib 30 et Ha3ad 3TOT
METOJ] TIPOU3BEN HACTOMHIINI TMepeBOPOT B 00JIACTU 11POrpaMMHPOEAHNS
DaigaHHbIX. PaHee mporpaMmMupoBaHue 6a3 TaHHbBIX CBOAUJIOCH B OCHOB-
HOM K HANMCaHUIO MPOTpaMMHOTO Kojaa st GU3N4YecKoro yrnpaBieHUs
YCTPOUCTBaAMU, TpeJHAa3HAUYEHHBIMUJJISIXPAHEHU I TAHHBIX.

B neificTBUTENLHOCTY OTHOILIEHUS HE HYXAAIOTCS B GU3NUECKOM Tpe.-
craBieHuu. Hekwit Habop 3ammceil MOXET COOTBETCTBOBAThH HEKOEH (iui-
3UYecKOoii Tabnuiie, pa3MelleHHON Ha AUCKE, @ MOXET OBITh U cHOPMUPO-
BaH U3 CTOJIOLIOB HECKOJIbKHUX NECSATKOB TaOIUIL C BRIYMCISIEMbIMU TIOJIS -
MU, 3HaUYEHUS] KOTOPBIX BOOOIEe HUTAE He XpaHsATcs. Takoil Habop 3amu-
cell sBJsieTCS] OTHOIIEHWEM, MOCKOJbKY OPraHUW30BaH B BUAE CTPOK U
CTOJIOLIOB, U €ro 3HauyeHus] — cKajspbl. Ero cyiecrBoBaHue aOCOTIOTHO
HUKaK He 3aBUCUT OT GU3MYECKON peanu3aluu.

IMpuHLMN 3aMBIKaHWS 3aKTI0YAETCS B TOM, UTO ¥ 0a30Bble TAOJUIIbI, U
pe3yabTaThl OMepanuii Hal HUMY Ha KOHLETNTYyaJlbHOM YPOBHE TIPeICTaB-
JISTIOTCS Kak oTHoLIeHUs1. OH O3BOJISIET HEMOCPEACTBEHHO UCIOJb30BaTh
pe3yJbTaThl OJJHOU omepaluy B KaUeCTBE MCXOMAHBIX TaHHBIX JAJISI BBHITIOJ -
HeHuUs npyroii. Takum obpazom, u Microsoft Jet, u SQL Server gator Bo3-
MOKHOCTH MCIIOJIb30BaTh PE3YJbTaThl OMHOTO 3ampoca JJIs COCTaBJIEHUS
HOBOTO. DTOT MPUHIIMII peaau3yeT B 00JacTy pa3pabOTKM 0a3 maHHBIX
(byHKIIMOHANBHOCTh, aHAJTOTUYHYIO MOATIPOTPAMMAM B ITPOLEAYPHOM TPO-
rpaMMUPOBAHUU — BO3MOXHOCTb MHKATICYJS MU CIOXHBIX UITU YaCTO
MOBTOPSIOIIMXCS OTePaL Ui 7SI TOBTOPHOTO UCTIOJIb30BAHUSI.
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IMpennonoxum, Bbl cOCTaBUIU 3ampoc ¢ umeHeM FullName Query, Bbl-
MOJIHAIOLIMIA ONepaluuIo KOHKATEHALUMH Hal JAaHHBIMU WM IOMELIAIOLIUA
UM 1 GaMUInio GU3NIecKoro Julia B BerauciasieMoe noje FullName. Boi
MOXETE COCTaBUTbH CJIEAYIOLIMI 3ampoc, B KoropoM FullNameQueryGyner
BBICTYITaTh B Ka4eCTBE MCTOYHMKA. Burumcisgemoe none FullNameucnonb-
3yeTcsl B 9TOM CjIydyae TOYHO TakK XKe, Kak Jiioboe apyroe moJje 6a30Boi Tab-
JIUIIBI. 3aHOBO BBHIIIOJHSTH BEIYUCICHUS, B pe3yJIbTaTe KOTOPHIX OyIET I0-
JIy4eHO UM (PU3UYECKOrO JMULa, HE HYKHO.

Tpebosadiie, 4yToObI Bce 3HAYEHUA B OTHOLICHWH ABJIAINCH CKAIsApa-
MU, MOXET MHOTAA CO31aBaTh HOIMOJHUTEIbHbIE TPYAHOCTA U COOJIIOAAET-
¢ He abcoaioTHO cTporo. IIpMHLMII CYLIEeCTBOBAHMS OOHOTO M TOJbKO
OIHOTO 3HAYCHMS IS JIO0OM CTPOKU M JIIOOOro CTojdla CyOheKTMBEH U
3aBUCUT OT CEMaHTUKU MOIEIMW NaHHBbIX. Hampumep, mMss u dbamMuivs
Gu3MYeCKOro Jmiia B OTHONX MOJIEIN MOTYT OBITh IIPEICTABICHBI KaK OTHO
3HaYCHHUE, a B APYTUX MOJEJISIX — Pa30UTHl Ha HECKOJIbKO OTIEIbHBIX 3HA-
YeHU# (Hampumep, UM M haMUJIUIO WIK oOpallleHre, UMsI, OTYSCTBO U
¢amunuio). C TOUKM 3peHUs] aOCTPAKTHOM TEOPUU HU OAUH U3 DTUX Bapu-
aHTOB He SIBJISIETCS OoJiee MpaBUJIbHBIM, YeM OCTAJIbHBIC; MPEIACTABICHUE
MaHHBIX 3aBUCHUT OT BHIOPAHHOrO BapHaHTa peajn3aluy CUCTEMBI.

TepMuHbI, UCNONb3YEMble
B PensiuMOHHOW Teopun

Ha puc. 1-3 npuBeleH mMpuMep OTHOLIEHMS M HAIJIAIHO IPEACTABIEHBI
(dopManbHble HA3BAHUS €r0 OCHOBHBIX BbIICJIEHHBIX KOMIIOHEHTOB. YnTa-
TeJU, 3HAKOMbIC C OCHOBaMU PEJISIIIUOHHON TEOPUHU, MOTYT 3aMETUTh, YTO
NaHHOE OTHOIIEHWE He MPUBEIEHO K HOpMalibHO# ¢opme. TeM He MeHee,
OHO BCE PAaBHO OCTAETCS OTHOILIEHUEM, MOCKOIbKY JaHHBIC MPEACTaBICHbI
B BUJIE CTPOK U CTOJIOLIOB M BCE 3HAYEHMUS SIBJISIIOTCSI CKaJApaMu.

Koprex ATpunbyT 3aronosok

 PituetProdiciName | Inieieeiom
Singaporean Hokkien Fried Mee

| Formaggi Fortini s.rl
G'day, Mate i
Mayumi's ‘Tofu

New England Seafood Cannery Jack's New England Clam Chowder —-Teno
New Orleans Cajun Delights Louisiana Fiery Hot Fepper Sauce

'G'day, Mate Manjirmup Dried Apples

| New Orleans Cajun Delighls - LouisianaF 21y Hot PepperSauce

PB Knéckebréd AB Gustaf's Knackebrdd

| Pasta Buttinis r | oy [RavioliAngelo

Puc. 1-3. Komnonenmot ommuowenus
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Kaxk MBI ycioBUIIMCh paHee, oniouietiie) Ha3biBaeTCsl BCA CTPYKTypa B
ueigoM. Kaxnast ctpoka, comepxkaiias /dHibie, aBiaseTcs kopmexcem. CTpo-
o roBOps, KaxJag CTpoKa ABJSETCA /1-KOPTEAEM, OIHAKO «I-», KaK nmpa-

BWJIO, onyckaeTcsl. Yucyio KopTexXeil BOTHOUIEHUY OTIPEEIsSIeT MOUHOCHb
OTHOIIeHUsI- B mpuBegeHHOM Ha puc. 1-3 mpuMepe MOIIHOCTb OTHOIIIE-
Hus paBHa [I. Kaxneiii cTonberl OTHOIIEHUS] HA3bIBAETCS ampuOymoM.
Yucao aTpuOyTOB B OTHOILIEHUU ONPEAETSACT fci3MepHOCH b ITOTO OTHOIIE -
HUS, [JISI TPOMJLTIOCTPUPOBAHHOTO MPUMEpPa OHA PaBHSIETCS TPEM.

Kaxnoe oTHolieHME MOXHO pa3feivuTh Ha JBE YaCTU — 3de04080K W
meno. Teo OTHOILIEHUSI COCTOMT U3 KOPTEeXeil, B TO BpeMsl KaK 3arojoBOK
He uMeeT 0osiee MEeJTKUX KOMIIOHEHTOB CTPYKTYpbl. O0paTuTe BHUMaHUE —
Ha3BaHME KaXJIOro U3 aTpubyTOB COCTOUT U3 ABYX TEPMUHOB, pa3ielieH-
HBIX ABoeToureM (Hampumep, [/niiPrice:Currency).IlepBasg yacTh Ha3Ba-
HUSI — HEINOCPeNCTBEHHO MMS aTpuOyTa, BTOpass — uUMs noMmeHa. Jomen
aTpubyTa — 3TO «BMI» JaHHBIX, KOTOpPbIE MPENCTaBIsIeT JaHHBII aTpUOyT
(B IpUBENEHHOM NMpuMepe — BaitoTa). [loHsITHE «10MEH» HE 9KBUBaJIEH-
THO MOHSITUIO «THTI TaHHBIX». Paznudyue MexXay 3TUMU ABYMsI TOHSTUSIMU
OyIeT MoapoOHO 00CyXIaThesl najee B 3ToM IUiase. Ha mpakTuke noMeH B
3arojl0BKax 4acTo He yKa3blBaeTcsl.

Teno OTHONIEHUS COCTOMT M3 HEYMOPSIOYEHHOTro Habopa KopreKeit
(amcimo KopTexkeil MoxeT OBITh T00bIM, 0T 0 1 6onee). OcTaHOBUMCS Ha
HEKOTOPBIX BaXXHBIX MOMeHTaX. Bo-TepibiX, OTHOIIEHWE HE YIOopsmove-
Ho. [loHsiTHEe «<HOMEep CTPOKU» HE TPUMEHUMO K OTHOIIEeHU0. s oTHO-
HIeHU U He CYIIECTBYET HUKaKOTO BHYTPEHHEro nmopsiaka. Bo-Bropbix, oT-
HOUIEHWE MOXeT MMETb HYJeBOe UYMCJIO KOPTeXeil (ITO Tak Ha3blBaeMoe
MycTOe OTHOILIEHUE, KOTOPOE, TeM He MeHee, SIBJISIeTCS] OTHOIllleHueM). B
TPEThbUX, OTHOIIEHUE MpPeACTaBIsIeT co00if Habop. DIeMEHTH B 3TOM Ha-
6ope Mo onpeaeaeHNI0 YHUKaIbHO HiacHTUdQMInpyevbie. [103ToOMy 4TOOBI
TabJuiia sSBJsJIaCh OTHOIIEHMEM, KaXjaas €e CTpoKa JOJIKHA OBbIThb YHU-
KAJILHO UAEHTUGUIIMPYEMOT, 3aTIMCH B HEil He TOJIXKHBI TOBTOPSITHCS.

Yurareneii, 3HaKOMBIX ¢ TOKyMeHTauueil K Access wiu SQL Server,
BO3MOXHO, YAUBUT, YTO OHU HE BCTPeYaIu TaM TEPMUHOB, UCITOJb3yEMBbIX
B 9TOi KHUTe. OQHAKO cleyeT 3aMeTUTh, YTO 3[eCh SI UCTIOIb3YIO TEPMU-
HOJIOTUIO, OOIIEIPUHSITYIO B TEXHUYECKOUN JUTepaType; TePMUHOIOTHIS,
ucnojb3dyemass Microsoft, HecKoJbKO oTIMyaeTcs oT Hee. (A crenuagibHO
BBEJIa 3T TEPMUHBI B KHITYV, YTOOBI YMTATENWM HE CMYIIAJUCh, YCJbIIIAB
rae-Hubyab, HalpuMep, 00 N-KOPTeXAaX U TpeTheil pasMepHocTH). Hu B
KOeM ciiyyae He clie[lyeT 3a0bIBaTh, YTO OTHOIIEHUS OMPEAeNsIIOTCs HUC-
KJIIOUYUTEJbHO Ha KOHIIENTyaJlbHOM ypoBHe. Kak TOJbKO peub 3aXOAUT O
KOHKPETHBIX MpUMepax u3 00JacTu 6a3 TaHHBIX, OTHOIIEHU S CTAHOBSTCS
Habopamu 3anuceil (nnsi Microsoft Jet) wnu Habopamu pe3yssmamog (st
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SQL Server). U n1a Microsoft Jet, u mnst SQL Server atpubyT «mpeBpaiia-
eTcs» B nose, a KOPTE€X, COOTBETCTBEHHO — B 3anuch. DTU COOTHOLICHMS
MpakKTUYEeCKU B3aMMHOOTHO3HAYHBI; OHAKO HY>KHO TOMHMTb, YTO OTHO-
HICHWS CYIIECTBYHOT Ha KOHLENTYaJlbHOM YPOBHE, B TO BpeMsI KaK HaOOpHI
3anuceil 1 HabOpHl pe3yJbTaTOB — Ha (PU3UUYECKOM.

Mopenb gaHHbIX

Muodeas daunbix, TO €CTh KOHIIETITyaJlbHOE OMMCAaHUE MpeaMeTHON ohmac-
T — caMBbIif aOCTpaKTHBII YPOBEHb IPOCKTUPOBAHUSA 0a3 JaHHBIX. DJe-
MCHTaAMHU OIMMCAHUA MOICIU NAaHHBIX SABJISAIOTCA CYIIHOCTH, anI/I6YTbI, 0-
MECHBI U OTHOIICHUA, PaCCMOTpI/IM HOZ[pOGHO Ka)KIlbeI U3 HUX.

CywHocTti

BecbMma HempocTo naTh TouHoe (GOpMaNM30BaHHOE ONMMCAHUE CYIIHOCTH,
O/IHaKO OCHOBHasl WJes NOCTaTOYHO IMpO3payHa: CywjHOCmb — 3TO HEUTO
raKOe, 0 YeM HYXXKHO XpaHUTb MHGOpPMAIIMIO B pa3pabaThiBaeMOli cucTeMe.

CocTaBUTh MEPBOHAYANIBHBIN CIMUCOK CYLIHOCTEW HE COCTABJISIET TPY-
na. Korga BeI BenmeTe nesioByto Geceny ¢ 3aKa34MKoM, OOJIBIIMHCTBO CYIIe-
CTBUTEJbHBIX W YaCTh IJIaTOJIOB, UCITOJIb3YEMBIX B Pa3roBOpe, U €CThb KaH-
OUAATHl Ha 3Ty POJIb.

IMpuBeneM mpocreiunii npuMmep: «llokynate/ M MOKyHalOT TOBApPHI.
COTpyIHUKY MPOJAIOT TOBAPH MOKyHaTeasaM. [lOCTABIINKI TOCTaBIAIOT
ToBapbl». CyllleCTBUTEbHbBIE «TOKYIMATEIN», «TOBAPbI», «COTPYIHHKN» U
«1IOCTABIIMKW», BHE BCSKOIO COMHEHMS, OYOYT SIBIAATHCS CYIIHOCTSIMU.
CoObITUS, ONTMCBIBAEMbIE IJIaroJaMyu «MOKYMaTh» U «IIPOAABATEL?, TAKXKE
SIBJISIOTCS CYIIHOCTAMM; OJHAKO 3[eCh €CTb HECKOJbKO TOHKOCTEH, He3a-
METHBIX Ha MepBbIi B3I, Tak, raaros «poaaBsaTh» OMMChIBAeT IBaA pa3-
HBIX COOBITHUS: MPOIaXy TOBapa MOKYMAaTeJ 0 U MPpUOOpeTeHre TOBapOB
KOMIaHWel y mocraBiuuKa. B maHHOM ciyyae pazniuuue MexXay 3TUMU
IBYMS TpolleccaMM OYEeBMAHO, OJHAKO MHOUW pa3 3aMeTUTh MOJO0OHBIE
HIOAHCHI JOCTATOYHO TPYAHO, OCOOEHHO €CJIM Bbl HE OYEHb XOPOIIO 3Hae-
Te MpeaMeT Oecembl.

Hpyrast KoBapHasi JOBYIIIKa MOJHOCThIO IPOTUBOIIOJ0XHA MePBOI: IBa
pa3HbIX rjarojia («MOKyMaTh» B MEPBOM MPEIJOXKEHUU U «[1POJaBaThb» BO
BTOPOM) MCIOJB3YIOTCS IJIsI ONMMCAHMWs ONHOTO M TOTO Xe COOBITHS, a
MMEHHO IpUOOpeTeHUs TOBapa MoKymnareaeM. DTo 1ajieKo He OYeBUIHBII
dakT, ¥ OH Yalle YCKOJIb3aeT OT BHUMAaHUS IMPOCKTHPOBIIHKOB, YeM Iep-
Bblii. Eciu 3aKka3ymK MCIOAb3YyeT ABa pa3HbIX IJaroJja ajs olnucaHus, Kak
BaM KaXeTcsl, OIHOTO M TOTO Xe COOBITHUSI, HE TOPOIMUTECH C BHIBOJAMU —
Ha caMOM Jiejie pedb MOXeT UATU O JBYX COBEPIIEHHO pPa3HbIX Bellax.
Hanpumep, eciau 3aka3uuk — are/ibe, To ¢ppassl «Muctep N MOKymaeT Ko-
cTioM» U «Muctep N 3aKa3blBaeT KOCTIOM» Ha TEPBBIA B3IJISAA KaxXyTcs
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IByMsI BapMaHTaMU OTIMCaHU S OJHOTO U TOTO e COOBITUS, pe3yJbTaTOM
KOTOPOTO SIBJsETCS NMpuodbpeTeHue Muctepom N KocTioma. OgHaKo B Imep-
BOM ciydvae (TOKyInKa MucTepoM N KOcCTiOMa y aTelbe) — BTO Ipojaxa
yXe rOTOBOT0 KOCTIOMa, a HO BTOPOM (3aKa3 KOCTIOMa) — MHAUBUIYaJb-
HBI} MOIIMB. DTO pa3Hble MPOLECChl, KOTOPbIE HENb3sl CMEUIMBATH MPU
CO3JIAaHU U MOJICJIU.

Kak mpaBuio, 4ToObl COCTaBUTH CIIMCOK CYIIHOCTEM, OMHOM Oecenbl C
3aKa34YnKoM HemocTtaToyHo. HyXHO MpocMoTpeTh Kak MOXHO OOJbliie
JOKYMEHTOB, UMEIOIIMX OTHOILIEHWE K MpeaMeTHOl obnacTu. 3amosHse-
Mbl€ OJIAHKM, OTYETHI, MHCTPYKIINI IJIs TIepcOHasa — 3TO HACTOsIIasl Co-
KPOBUILHMIIA, U3 KOTOPOM M clefyeT U3BJIeKaTh «KaHIUIAThl» B CYIIIHOC-
1. [IpuyeM aHaIM3UPOBATh JOKYMEHTHI CJIeyeT Mpene/ibHO BHUMATEIb-
Ho. Kak mpaBwio, meyaTHble TOKYMEHTHI OCTATOYHO WHEPTHBI U MOTYT
He 0TpaXaTh cCaMble MOCAeAHUE U3MEHEHUSI B UHCTPYKUMAX U UHBIX BHYT-
pPEeHHUX IpaBUIaX KOMIIaHUU-3aKa3uuKa. bynbTe BHUMATENbHBI, €CIIH,
HaIpuMep, CTOJIKHYJUCH C CYITHOCTbIO, O KOTOPOI 3aKa3uuK B Oecene HU
pa3y He ynomsHyd. He ciemyeT cpasy Xe mpenmosiarath, 4To OH IIPOCTO
YTO-TO 3a0bUI. BO3MOXHO, 3TO MPOCTO <«HAcCJeAue IPOILIJIOro», yxXe He
MMelolllee HUKAKOTO OTHOILIEHUS K TEKYIIEMY COCTOSIHUIO AeN B KOMITd-
HuU. BaM 06s3aTebHO CllelyeT 3TO MPOBEPUTh.

[Tocne Toro kak coctaplieH IepBOHAYATbHBI BADUAHT CITUCKA CYITHO-
cTei, cienyeT 00s13aTeIbHO MTPOBEPUTD €ro Ha MOJHOTY U CBI3HOCTh. Kpo-
M€ TOTO, HY>KHO BBISIBUTb «IyOJIW», TO €CTb MOBTOPAIOUIMECS CYIIIHOCTH, U
CYIIIHOCTHU, Ha caMOM JieJie pa3Hble, HO OIMOOYHO TIpeACTaBIeHHbIE B
crucKe Kak onqHa, MOUIHBI MHCTPYMEHT [JISI TAKOTO aHaInM3a — KOHIIEeI-
LU TOATUIIOB CylIHOCTeli. BepHeMcs K mpuMepy c aTeibe: MOKYyIKa U
3aKa3 OJIEeXIbl NPEACTaBISIOT OMHO COOBITUE — MPUOOPETEHUE MUCTEPOM
N omexnbl, OHAKO 3TO pa3HbIe /176 TIpUoOpeTeHus. JApyrumMu ciioBamu,
npooaxca 2omogoil 00excdvl M 3aKaz 00edxcobl OYAYT SIBISITHCS MOATUIAMU
CYIIHOCTH npuobpemenue 00excobi.

ATpuOyTHI, 001IMe 11 000MX THIIOB CYIIHOCTH npuobpemenue 00excovl,
CBSI3BIBAIOTCS ¢ HAATHIOM (B JAHHOM Cilydyae TaKMM IOATUIIOM SIRIfETCH
npuobpemenye) ATpUOYThl. IPUCYIIUE TOJBKO OIHOMY KOHKPETHOMY IOJI-
TUIY (B HAIlleM TPUMEPE 3TO npooaxca 20moeoi 00excobl N 3aKa3 00educobl)
CMelMaJTbHO BBOMSITCS TOJBKO IUISI 3TOTO MoATumna. Takoil moaxoa Mmo3Bo-
JISIeT MHTEePIPETUPOBATh 00a TUTIA COOBITUI KaK npuoGpemeHue odexcdn B
OITHOM cJiyyae (Hampumep, Mpu MojacyeTe oO0Ileil MpuoObIIM OT MpPoAax)
WM KaK OTAeJIbHbIE TUTIBI MpUoOpeTeHUsl (HarmpuMep, NMpu CpaBHEHUU
qyycjia 1 00beMOB MPOJaX rOTOBLIX U3ACJIUNA W U3AEJUN, BBITTOJHSIEMBIX
Ha 3aKa3s).
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MoxeT oka3aTbCsl, YTO HEKOTOpbIE MOJTUIMBI CYLIHOCTEW oOnamaior
OIMHAKOBLIM HabopoM aTpubyvror. Torma ayyine onpeneauts [ vpe()fSale
(Bunm mipomaxu), Typc)iCustomer (TVIT KTMCHTA) M T. T. KaK aTpUOYTHI Hajl-
TUMAa, 2 HE MOJEJINPOBATh MOATUIIBI KaK OTAENIbHbIE CyI[HOCTU. B mpume-
pe c aTeiyibe AJ1s1 MOAEIMPOBAHUS MOIIWBA ONEXIbl MOXET OKa3aTbCsl He-
o0xoauMoil nHbOpMaILKMs O BUAE OJAEXKIbl U I[BET€, BHIOPAHHOM KJIMEH-
TOM, A IJISI MOJICTMPOBAHUS MPOAAXU TOTOBBIX M3/l — HAUMEHOBaHUE
GupMBl — MPOU3BOAUTENS OAEXKIbl. B TakoMm ciyyae cieayeT MCMOJIb30-
BaThb MOATUIIBI IJISI MOAEIMPOBAHUS ITUX CyiliHocTei. OQHAKO eCclu equH-
CTBEHHOE, YTO BaM HYXXHO YYUTHIBATh: OblIa JIM MproOpeTeHa roroBas
oleXaa UM CLUIMTas Ha 3aKas, Jyulle BBeCTU aTpubyt [yvpe(lfSale.

[ToaTumbl OMHOTO TUIIA ABASIOTCS B3AMMOMCKITIONHIOIIHMI. HO TaJIeKO
He Bcerga. PaccMmorpum, Hanpumep, 6a3y AaHHBIX, B KOTOPYIO 3aHOCSTCS
CBEJEHUS O COTPYAHUKAX HeKOU cdupmbl. [I1s BceX COTPYAHUKOB CYIIE-
CTBYIOT HEKOTOpbIE 001IMe aTpubyThl: AaTa MOCTYMJIEHUS Ha paboTy, OT-
nea, B KOTOpOM paboTaeT COTpPYAHUK, HOMEp BHYTpeHHero TenedoHa. Ho
JIVIIIb YacTh COTPYAHUKOB — TOPTOBBIE areHThbl, U y HUX CBOU ClIELiM(U
yeckue aTpubyThl, HApUMep pa3Mep KOMUCCUOHHOTO BO3HATPAXAECHUS U
iad npoaax. M nuiib HEKOTOpble COTPYAHUKHM OyoyT YyleHaAMu OackKeT-
0OJMbHOI KOMaHIbl 3TOU (upmbl. Pa3ymeercsi, TOproBoMy areHTy, Kak W
JII000MY APYrOMY COTPYAHUKY, HUYTO HE MeIaeT UrpaTb B 6ackeTOoI.

BonbIIMHCTBO CYNIHOCTE M MOENTUPYIOT OOBEKTHI MJIU COOBITUS peaib-
HOTO MUpa, IPUMEPAMU MOTYT CIYXUTbh KIUEHTHI, TOBAPHI, WU 3BOHKHU B
clyx0y mpomax. OTO KOHKpemHbvle CYWHOCHU.

CylIHOCTH TaKXe MOTYT MOCJIMPOBATh U aOCTPAKTHbIE TOHATHS. 31eCh
HauboJjiee IpKUi IPpUMEpP — CYLIHOCTb, MOAEIMPYIOIIAsi OTHOIIEHUS] MEX-
Iy CYUIHOCTSAMM: CKaAXEM. TOT (PAKT, 1O HEKUI TOPTOBBIA aTEHT OTBEYAET
3a OMpENeIEHHOTO KJIWEHTa, WKW YTO HEKU CTYyAEHT 3alMCaH Ha ONpeae-
JIEHHBIN KypC MK,

HNHorna HeoO6X0AMMO MOJEIUPOBATH TOJBKO caM (DaKT HaJIUYUsI OTHO-
LIEHUSI, UHOT/Ia — XPAHUTb JOTOJHUTEIbHYI0 MH(OpPMALINIO 00 3TOM OT-
HOUIEHUU (aTa BOSHUKHOBEHUS JAaHHOTO OTHOIIEHHUS, a TaKXe ero ao-
MOJHUTENbHbIE XapakTepucTuku). K mpumepy, eciu Bbl TIAHUPYETE CO-
31aTh 3aMOBEAHUK, HYXHO 3HAaTbh, YTO MEXIY eUeHAMU W WAKAAamu CyIie-
CTBYET OTHOUICHUE KOHKVPEHIIHA, 8 TO BPEMSI KaK MEXIY eUeHaMu U aHmu-
Aonamu — OTHOIUCHUE il uHiuecingo (rI/IeHbI OXOTHITCYd Ha aHTI/IJ'[OH).

Bomnpoc, HyXHOIM MOIETMPOBATH OTHOLIEHUS, Y KOTOPBIX OTCYTCTBY-
10T aTpuOyThI, KaK OTAEJbHbIE CYI[HOCTU, HE CTOJIb TpUBUAJEH. JINUHO 5
CUYMTAI0, YTO, MPEACTABIISS MOMOOHBIE OTHOIICHI KaK OTAEIbHBIE CYIII-
HOCTH, Bbl HUYETO HE BBIUTPBIBAETE, B TO BEMsI KAK MTOCTPOEHUE CXEMBbL
0a3bl JaHHBIX HA OCHOBE MOJEJU JaHHBIX CYUIECTBEHHO ycaoxHsieTcs. U
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BCC€ XK€ HE CJIICAYCT 3a6LIBaTL, YTO OTHOIICHUA UIparoT B MOACJIN JAaHHBIX
HHUYYTb HC MCHbIIIYIO POJIb, YEM CYILIHOCTHU.

ATpuOyTHI
B paspabareiBaemoii cuctemMe OyIyT XpaHUTHCS 3alMCH 00 OIpeneeHHbBIX
nmapaMeTpax KaXIoi U3 CyIIHOCTe. DT ImapaMeTphl Ha3bIBalOTCS aTprOy-

TaMU CYLIHOCTEH. Hanpumep, ecnu B Baleii cucreme MIPUCYTCTBYET TaKasi
CYIIHOCTE, kak Customer (ITokymnartesb), BaM, CKOpee BCEro, IOTpedyercst
XpaHUTb UMEHA U tbamunum, u BO3MOXHO, PO NEATEIbHOCTU KJIUEHTOB.

IIpu MomenMpOBaHUN TAKOTO COOBITHS, KaK 3BOHOK B CIIYKOY TEXHUYECKOM
MOAIEPKKHU TOTPeOyeTCs 3HaTh, KTO 3BOHMII, BpeEMs 3BOHKA, U YIaJ0Ch I
YCIENTHO Pa3pewnTh MPobieMy, ¢ KOTopoii 06paTHiICsS KIUEHT.

Onpenenenne aTpuOyTOB, KOTOPBIE HYXKHO BKJIIOYUTH B pa3padarbiBa-
EMVYIO Momenns — 9TO ceMAaHTUYECKUI TIpoliecc. Perrast Ty 3amady, HyXHO
OCHOBBIBATbCS Ha TOM, YTO pPeajbHO O3HAYAIOT XPAHUMbBIE JaHHbBIE W KakK
OHU OyIOyT MCITOIb30BaThCda. Bo3bMeM MPOCTENIINI IPUMeEpP — ajpec.
OmnpenenuTe JIM BBl ampec KaK OMHY CYITHOCTh (Address) niim KaK HECKOJIb-
ko CYWHOCTEH (House Number - nomep noma, Street - ymuua, City - T0-
poxn, ZipCode _ noutoBbrit nHaeKc)? BoJlpIMHCTBO pa3paboOTIMKOB 0a3
IJAHHBIX (B TOM 4KCiie W ) aBTOMAaTMYeCKM pa3o0bIOT ampec Ha HECKOJIBKO
aTprOyTOB — BelIb CTPYKTYPUPOBAHHBIMU JAHHBIMU OOBIYHO JIETYE MAHU -
nmynupoBaTh. Ho mopoil 310 He Tak, a 3HAa4uT, JaHHOE MPaBUJIO OTHIONb
HEJIb3sl CYNTATh HETIPETOXHBIM.

IpeamnoaoxuM, Mbl co3gaeM 6a3y JaHHBIX aApECOB I MECTHOTO KIIy-
6a mobuTeneil pok-My3bIKiM. B Hell HONKHBI XpaHUTHCA afpeca YIEHOB
“j1y6a, 9TOOBI UX MOXHO OBUIO pacredyaTaTh Ha KOHBEPTAX MIJIM HaKJelKax
IIPU OTIpaBKe KOPPECTIOHIEHLMH. IIOCKOIBKY BCE WIEHBI KITY0a s yipyt B
OIHOM ropone, MMeeT CMBICT XPAaHWUTD MX agpeca B opMare GOJBLINX JIBO-
MYHBIX 0OBEKTOB, MPENCTABIAIONINX COOO0Il OTHEeNbHbBIE (PpATMEHTHI TEK-
CTa, KOTOPBIE MOTYT COAEPXATh HECKOJIBKO CTPOK. DTH HECKOJIBKO CTPOK
BLIBOIATCA IENHKOM B OTBET Ha 3ampoc.

Hy a ecniut kineHT - aMepuKaHCKas KOMITAHWS, TIpeIaraionas moky-
maTesisiM ¢BOU ToBaphl yepe3 Murepuer? YToOBI ONIpENENTUTE Pa3Mep HAJIO-
ra ¢ Tpomax, HYXHO 3HaTh, B KAKOM INTATe JKWBET ITOKYIaTellb, 3aKa3aB-
wuii Topap. Ecim MCIONL30BATE TOT Xe MOAXOA, YTO M B Cjy4ae ¢ 6asoi
JaHHBIX I MECTHOTO KiIyba JI00UTeNell POK-MY3bIKMA, TO KOHEYHO, MBI
CTOJNIKHEMCSI ¢ HEMPOCTO 3amayueil: Kak 13Bneyr uHdopman O WTATE U3
CAMHOFD gparmenTa TekeTa. [103TOMy BIIOJTHE €CTECTBEHHO MOIETNPOBATh
OIIHY M3 COCTaBHBIX YacTeil aapeca (LITaT) KaK oTaelibHyio CYyIHOCT. Ho
cenyer i TPOOHTE geraBimyiocst yacTb agpeca Ha 6onee MeJKie GpparMeH-
bl y ecnm na, To Ha xakue? B Coeaunennbix LlTatax Kon irarta uMeer
YyeTKO OHpeHeHeHHHﬁ fbﬂ.'lﬁl\-til'l'. 1 MONEIHPOBATE O3TOT KO KaK OTACJbHYIO
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CYIIHOCTb HE cocTaBisieT Tpyna. Ho MomenupoBaHUEe COCTAaBHBIX YacTeit
ajipeca KJIMEHTa MOXET 0Ka3aThCsl HE TAKUM yX MPOCTHIM JIEJIOM.

Ha nmepBblil B3SO KaxeTcsl, YTO MPOCTOro Habopa aTpudytoB: House-
Number (Homep /0omMa), Street (HazBanue ynuunl), City (ropom), State
(wrrat), ZipCode (MOYTOBBIM MHAEKC), — BIIOJHE mocTatrouyHo. Ho Bemb
CYLIECTBYIOT €1lle HOMepa KBapTUP MHOTO3TAXHBIX XHUJIBIX IOMOB U HOME-
pa MOYTOBBIX SAUIMKOB, Ha KOTOPbIe MPUXOJUT KOPPECITOHAEHIIUS 15T Ya-
CTHBIX JIUI] WIX HeOOJMbIINX (PUPM. A KaK y4eCTh BOZMOXKHOCTD 3asiBKM Ha
npuodpeTeHne ToBapa Ha uyxkoe uMsi? M KOHeUHO Xe, HYy>XKHO MoayMaTh O
IMoTeHLMaTbHBIX BO3MOXHOCTSIX paciiupeHust 6usHeca, Yto ecium KieH-
TOM KOMIIaHUM CTAHET YeJIOBEK, MpoxuBawiuii 3a npeaenamu CIIA, niun
WHOCTpaHHas KoMIaHusi? B mocieqHem ciiydyae HeIOCTaTOYHO 3HATH TOJIb-
KO Ha3BaHWE CTPaHbl U MOYTOBBIN KO KJIMEHTa — (opMarbl MOYTOBOTO
kona B CIIIA u B Apyrux cTpaHax MOTYT CYIIECTBEHHO pasnuyatrbcs. He
HUCKJIIOYEHO, YTO MOTPeOyeTcsl CYHIECTBEHHO M3MEHUTh yXe MMEIOUIuecs
cymHocT. Hampumep, B GoibIIMHCTRE cTpaH EBpOIBI NP HalMCAHUU
aJpeca HOMeEp JAOMa YyKa3blBaeTcs TMocje Ha3BaHuMs yiauiibl. [logobHyio
npo06jemMy JIETKO PeIIUTh MPU BBOJE NJAHHBIX, HO €CTh TOJIOBOJIOMKH U TO-
cinoxHee. Hampumep, MHOrue M MOIb30BaTeNIM Ballell CUCTEMbI 3HAIOT,
yTo B aBcTpanmiickom ampece «4/32 Griffen Avenue, Bondi Beach, Aust-
ralia» uupel 4/32 o3HavyalOT HOMep KBapTUphl (4) U HoMep goma (32)?

Bce st mpumepsl S mpuBesa 31ech He 3aTeM, YTOObI MOKa3aTh, Ha-
CKOJIBKO CJIOXXHO CMOJIEJIMPOBATh OOBIUHBIN MOUYTOBBIN aapec, a sl Ha-
[ISIAHOM MITIOCTPALMU CJIe/IVIONIETO Te3uca: HEBO3MOXHO CliesiaTh 00IIe
MPEeIOJOXEHUs O TOM, KaK CJIeyeT MOACIUPOBATh KOHKPETHBIN BUJ 1aH-
HbiX. CroxHasi cxema, KOTOpYH pa3pabaThiBaoT sl 00paboTKM 3aKa3oB,
MOCTYNAOLIKUX OT KJIMEHTOB U3 Pa3HbIX CTPaH, OyIeT COBEPIIEHHO HETIPU -
rogHa ajs 6a3bl JaHHBIX a[pECOB MECTHOTO POK-Kiyoa.

l'oBopsT, yto Martucc cuntan KapTUHY TTOJTHOCTHIO 3aBEPLIEHHOM, KOT-
J1a B HEl HUYETO HENb3sl OBbLIO HU 100ABNUTH, HU yOparth. [1pm Momenmnpo-
BaHWU CYIIHOCTEN MpUMeHsieTcs nmoxoxuit npuHuun. Ho rae cienyer no-
cTaBuTh Touky? Korma MogenupoBaHMe CYIIHOCTEH MOXHO MPU3HATD 3a-
koHueHHbIM? K coXajieHW10, TOCTOBEPHBIX CITOCOOOB y3HATh 3TO HE CYy-
wecteyver. COBpeMEHHBIN ypPOBEHb TEXHOJOTMM HE TO3BOJSET CO3AATh
Moieb 0a3bl JAHHBIX, KOTOPYIO MOXHO ObUTO Obl Ha3BaTh aOCONIOTHO Mpa-
BUJIBHOI, Oomupasich Ha HEOMpPOBEPXMMbIE JOoKa3zaTeJlbcTBa. B Kaxaom
KOHKPETHOM CJlyyae Bbl MOXETE I0Ka3aTh, YTO B JAaHHOW peaju3aluu 10-
MyUIeHbl TAKUE-TO U TaKUe OLIMOKM, OJHAKO HEBO3MOXHO J10Ka3aTh, YTO
omMOKM B peanu3alud OTCYTCTBYIOT.

Tem He MeHee, MPoeKTUPYs 0a3bl JAHHBIX, pa3padOTUYUKK MOIb3YIOTCS
o0uIMMU cTpaTeruyeckuMu mnonxogamu. [lepBoe npaBuo: HAYHUTE C pe-
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SYIBTATA U cTapaiTeCh MO BO3MOXHOCTHU VIIPOLIATE MOJENL, a HE YCIOX-
HATD €e.

Ha xakme BompockHI moIXKHa OTBe4aTh Bala 6a3za maHHBIX? B paccmoT-
pEHHOM IIpUMepe C MECTHBIM POK-KJIyOOM €IMHCTBEHHBII BOIIpoc ¢op-
MyJaupoBaics Tak: «Kakoit agpec HyXXHO HamucaTh Ha KOHBEPTE IIPH OT-
MpaBKe KOPPECTIOHAEHIINY YWIeHY K1yHa?», — ¥ IJIs JaHHOTO CIIyda Mo-
Nieb, UCIIOJb3YyIOIlas eIWHCTBeHHBINM aTpuOyT, BIOJHEe moaxoauaa. Bo
BTOPOM IIpMMepe, Ie pa3pabaTeiBasach 0a3a JaHHBIX IJISI KOMITAHKWH, CIIe-
IUATA3UPYIOMIEcs Ha yCIIyrax «TOBAphl — IMOYTO», TpeGOBaIOCh OTBE-
TUTH ellle Ha OAWH Bompoc: «B KakoMm IITaTe XMBET KIWCHT?», IMOITOMY
MPUIIJIOCH peajn30BaTh IPYTYIO CTPYKTYpY.

[Ipu mpoexTupoBaHUU 0a3 MTaHHBIX HYXHa OIlpeaesieHHasi TMOKOCTh
peaqn3yeMoil CUCTEMBI, 3aJI0XKeHHasl B Hell BO3MOXKXHOCTb HE IIPOCTO Ja-
BaTh OTBETHI Ha BOIIPOCHI, KOTOpPbIE MOJb30BaTEb 3aJa€T CErOAHs, HO U
MpeaBUIETh, KaKylo MHOOPMAIIUIO OH 3aX04eT ITOJIYyYUTh 3aBTpa. BepHem-
Csl OIISITh K IPUMEPY ¢ MECTHBIM POK-KIIyOOM — BechbMa BEPOSITHO, YTO B
TeYeHHUE IIepPBOro roga dKCIIyaTalluy CIPOEKTHPOBAHHOM 0a3bl /1aHHEIX
Bac IIOMPOCST peajn30BaTh BO3MOXHOCTh COPTUPOBATh agpeca IO II0YTO-
BOMY MHIEKCY, YTOOBI BOCITOJIb30BAThCSI CKMAKAMM Ha OTIIPaBKY OTCOPTH-
pPOBaHHOI KOPPECIIOHICHIINH.

Kpowme Toro, ciemyer yaneauTb ocodoe BHUMaHKE BOIIPOCAM, KOTOpPBIE
IM0JIb30BaTeb MOT 3adaTh, €CJIM OBl 3HAJI, YTO 3TO NPUHIMUINAIBHO BO3-
MOXHO. DT0 0COOEHHO BaxXHO, KOTIa BHI IIPOEKTUPYETE CUCTEMY, aBTOMA-
TU3UPYIOUIYIO IEMCTBUS, paHee BhINOJHABIIMECS BpyyHylo. [TonpoOyiite,
HampuMmep, oOpaTUTbCSl K OMOJMOTEKapIo ¢ MPOChOOi AaTh CHpaBKy: Ka-
KO€ KOJIMYECTBO KHUT U3 4 MJIH., HAXOISILIMXCS B €r0 BeAeHUU, ObLJIO BbI-
nyuieHo B Yukaro go 1900 r. Ckopee Bcero, 6MGIMOTEKAPD MPEATOXKUT
BaM BBISICHUTb 3TO CaMOCTOSITEJIbHO, BOCITOJIb30BaBIIMCh KapTOTEKOM. A
XOpOIIIO CIUIAaHMPOBaHHAs 0a3a TaHHBIX ITO3BOJIMT ITOJIYYUTh OTBET 32 He-
CKOJIBKO CEKYHII.

OnuH 13 MPU3HAKOB Npodiecc MoHATH3MA pa3paboTynKa — CKPYITyJIes3-
HBII aHaIMW3 MOTEHIMAaJIbHBIX BOIPOCOB, OTBET HAa KOTOPBIE MOIYT 34X0-
TETh MOJIYYUTh MTOJb30BaTEIN pa3dpabaThiBacMoil cucTeMbl. OT HEOIBITHBIX
aHAJIMTUKOB YacTO CJBIIIMING, YTO IMOJH30BATEIM CaMU He 3HAIOT, YETo
xotaT. M 310 BoniHe ectecTBeHHO! B ToM M 3akiiogaercs paboTa aHAIH-
THKa — IIOMOYb I10JIb30BATENIO MOHSTh, YeT0O Xe OH XOYeT.

BnpoueM, 3mech Bbl PHUCKyeTe YroauTh B JoBYyWKY. Kak mpaBuio,
CTpeMJIEHUE caeIaTh CUCTEMY KakK MOXHO 0oJiee THOKOM HEM30EKHO MPU -
BOIUT K €€ YCIOXHEHUIO — BCIIOMHUTE MIPUMEP C ITOYTOBBIMU afpecaMu.
Pa36uBas anpec Ha Bce Oosee u Gosee Menkue GparMeHTHI, MPUXOIUTCS
MMETh JeJI0 CO BCE BO3PACTAIOIINM KOJIMYECTBOM MCKIIIOUSHUN — ¢riyua-
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€B, He VKJaIBIBAI0IIHXCA B paMKU oMnpeaeisieMbix dopMmaToB. M HakoHell,
MOXEeT HaCTYMUTh MOMEHT, KOTJa BCE MPEUMYIleCcTBa aBTOMATU3alUU COM-
IyT Ha HET TPOCTO MOTOMY, YTO pa3pabaTbiBaeMasi CUCTeMa CTaHET Yyepec-
4yp CJIIOXHOM.

HTak, Mbl BIJOTHYIO MOJOULIM KO BTOPOMY TMPaBUITY: CJEIyeT BbISIB-
JISITh UCKJIIOYEHMSI, C KOTOPBIMU TIPEACTOUT MMETh [eJ0. 371ech CleayeT
obpaliaTh BHUMaHKMe Ha JBa acleKTa: BO-TIePBbIX, MPU pa3paboTKe CUcTe-
MBI BaXXHO OMpPEACIUTh BCE UCKIIOUEHUSI, U BO-BTOPBIX, 3aJI0XKUTh B HEe
00paboTKy MAKCHMAIBEHO BO3MOXHOIO 4ucjia UCKIIOUYEHUU (TO ecTh TeX,
KOTOpbIE€ Bbl B COCTOSIHUM 00paboTaTh, He 3aIyTaB MPU 3TOM M0JIb30BaTe-
ns1). JaBaiiTe mOoCMOTpUM, Kak 3TO BBITJSIAUT Ha MPakKTUKE.

Ecnu onHoli 3 ¢gyHKuMiA pa3pabaTbiBaeMoOil cucTeMbl OyIeT COCTaB-
JIeHUEe U OTIpaBKa KOPPECIOHAEHLWH, CIeayeT yaeJuTb 0coboe BHUMa-
HME TPaBUJIBHOCTU UMEH aapecaToB, Hampumep, JUYHO 5. MOJTYYUB OT
HE3HAKOMOTO OTIIPaBUTENS MUCbMO, Ha KOTOPOM COBEPIIEHHO MpPaBUJIb-
HBII ajpec, HO MepernyTaHbl GaMUJIUS WJIW WHULUATBI, OTHPABIIO KOH-
BEPT B MYCOPHYIO KOP3MHY, NaXe HE BCKPBIB.

Ha nepBblit B3risin, MpaBUJIbHO yKa3aThb MMs He Takasl YX CJIOXHas
3amaya. Beab B 3TOM ciiyyae OOJIBIIMHCTBO JaHHBIX YKIAAbIBAIOTCS MPU-
OJIM3UTENIBHO B OJHY M Ty Xe cxeMy. Hampumep, umsa Ms. Jane Q. Public
cocTouT u3 obpaieHus (Ms. ), umenu (Jane), mepBoit GYKBBI BTOPOTO UMe-
Hu (Q) n pamunuum (Public). 3HaumT, mpu pa3paboTKe CUCTEMBI MOXHO
OTPAaHUYUTHCS 4eThiphMA cymmHocTamMu — Title (obpamenue), First Name
(ums), Middle Initial (nepast 6ykBa BTOoporo umeHnu) u LasiName (bamu-
nusl), He Tax u?

Her, He Tak. Bo-mepBbIX, B pa3HbIX CTpaHax CYLIECTBYIOT pa3Hble Mpa-
BWJIA, U4TO CJeayeT YKa3blBaThb MepBbIM — uMs uiu damunuio. [loatomy
JIydllie UCTIOJb30BaTh cyllHoCTH (iven Name (UMs1, TaHHOE TIPU POXACHUU)
u Surname (bamunus uau mpo3Bulle). Bo-BTOpbIX, KaKk B TaKOM ciydae
BBeCTU B 0a3y JaHHBIX, HAllpUMep, TaKoe TPOMKOe MMs Kak c3p Jxeimc
Nennunarrod Cmur, gopa dauctaiton (SirJames Peddington Smythe, Lord
Dunstable)? MoxHo 1u cuutath, uto Iegmunrron Cwmurt (Peddington Smy-
the) — ato pamunus nopaa? Uau, moxet 6biTh, [legnunurron (Peddington)
— 9T0 BTOpoe ums? M 4uro, HaKoOHell, JejaTh C 9TOM HEeyJoOHOI Tocie-
JHEW 4acTbio UMeHU: «topa JdaHcTaiiba» (Lord Dunstable)? A uto BBl cKa-
kere o mesle no umeHu CrtuHr (Sing)? Kakas u3 cylHocTed Oyner pe-
AJIBHO TIpeaCTaBIATh co00i umsa CtuHr — GivenName (uMd, JaHHOE TIPU
poxneHun) wind Surname (bamunusg uiaum Tpossuine)? M HakoHel, Kak
OBITh C TAKUM CJIOXHBIM UMeHeM, Kak The Artist Formerly Known as Prince
(XynoxHHK-KOTOPLIH-paHee-0sn-u3BecteH-kak-[pun)? Kak BeI cobu-~
paeTech BBIXOAUThH U3 TAKOTO MOJOXEHUSs?
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[Mocnennuii Bompoc OBLT 3amaH coBceM He ciydaiinio. Ckopee Bcero,
HUChbMO, agpecoBaHHoe capy dxeitmcy [lennvwnrtony Cmuty (Sir James
Peddington Smythe), He BbI30BET pa3ApaxeHUsl Y caMoro obyiagartesist TU-
TyJa U HE COOBET C TOJKY €T0 CJIYTY WJIU JMYHOTO CEKPETAPs, pa3duparo-
miero mo4ty. OgHAKO HeJb3s 0OpPATUTHCS K YITOMSHYTOMY JXEHTJIbMEHY
«cap Cwmum»; IpaBUIbHOE oOpamieHue — «cap Joceiime» v «aopd Hait-
cmaiba». OMHAKO MaBaiiTe BBISCHUM Yy HAIleTO 3aKa3dMKa, MHOTO JIU Y HETO
KJIMEHTOR, KOTOPBIE HOCST TUTYJIBI JIOPIOB WIIM Jienu. BOoJbIIMHCTBO KOM-
MaHWii BCE X€ He MOTYT MOXBAaCTAThCsA OOUIMEM TUTYJIOBAHHOMW KIMEHTY-
psl. Bo BcsikoMm citydae, TOT poOK-KITy0, 0 KOTOPOM MBI YK€ I'OBOPHIIH, BPSII
JIM To6JIaromapuT Bac 3a CMCTEMY BBOIA M TMOMCKAa WH(OpMAIMU, ecIu Ta
Oymer comepxathb (opMy, TOIO0HYIO TOKa3aHHOW Ha puc. |-4.

P £ |

E' Member l’)mléil

Puc. 1-4. Ypesmepno ycaoxcnennas gopma eéoda adpeca.

Wrak, npucrynasi K pa3paboTke CUCTEMbI, BCeria IOMHUTE, YTO HoilL-
masi TMOKOCTD JIOCTUTAETCS, KaK MPaBUJIO, 3a CUET YBEJIUUCHUS CIOXHOC-
Tu. KoHeYHO, HYXHO CTPEMUTHCS BBISIBUTH U 00pabOTaTh KaK MOXHO
Goblliee KOJMMYECTBO UCKIOUeHWt, Ho WHOI pa3 CTOMT OCTAaHOBUTLCS U
MO/IyMaTh: a CTOUT JIM BOOOIIEe 3aHMMAThCs 3TUM uckitoueHuem? Ecau ero
06paboTKa Yyepecuyp YCJIOXHUT CUCTEMY, WU MAJOBEPOSTHO, YTO TOJIb30-
BaTeJd KOrma-aubo ¢ 3TUM MCKJIIOUYEHUEM BCTPETATCS — TO HET.

MHorna 10BOTBHO CJIOXHO MPOBECTH Pa3inyue MEXIy CYIIHOCTSIMU U
arpubyramu, Bozspauiasch K npuMepy ¢ MOJEIMPOBAHUEM AIPECOB, MBI
BUIMM, YTO KOHKPETHOE PELIEHE 3aBUCUT OT ITpobiieMHoM obmactu. He-
KOTOpBIE Pa3pabOTUNKU CIYUTAIOT BIIOJHE [IPUEMIIEMBIM, KOTIA B CUCTEME,
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XpaHsIeil agpeca KJIMEHTOB, aJpec peaan3yeTcs KakK ofHa CyIHOCTb. C
TOUYKHM 3PEHUS peanu3aliy CUCTEMBbI, TAKOM MOAXOJ UMEET CBOU MPEUMY-
LIECTBA — OH 00eCcIeYrMBaeT MHKAMCYJISIUIO U MO3BOJISIET TIOBTOPHO MUC-
MOJIb30BaTh 3JIEMEHTHI KOJa.

M Bce Xe mpeuMylIecTBa MOJOOHOr0 Crocoda BeCbMa COMHUTEIbHBI.
MaioBepOsITHO, YTO afpeca COTPYAHUKOB U KIMEHTOB OyAYT MCIIOJIb30-
BaThbCs ONHUMM UM TEMHM K€ TOJIb30BaTeIIMA B OJHUX M TeX Xe Leasax. Bpsn
JI¥, HalIpUMep, MacCcoBas pacChljiKa COOOIICHU COTPYAHUKAM KOMIIaHUK
OyIeT MpPOU3BOAUTHCSI C IOMOIILIO OOBIYHOM TMOYTHI, @ HE KOPIOpaTUBHAs
CeTU. A 3HAYUT, ¥ MOJEIMPOBAHUE ANPECOB COTPYAHMKOB U KIMEHTOB
KOMIIAHUM JOJIXKHBI IPUHIIMINANbHO pa3nuyaTbesi. CiaoxHas ¢popma BBO-
Jla agpeca, MokaszaHHasi Ha puc. 1-4, BIIOJIHE OIpaBaaHa IJsi XpaHEeHUs
TOJIBKO aApecoB KaMeHTOB. OQHAKO e€ClIM KaK OfHAa CYIIHOCTh OYIyT pea-
JIM30BaHBI Bee agpeca (M COTPYAHUKOB, U KIMEHTOR), BAM IIOHEBOJIE TIPU-
JIETCSI UCITOJIb30BaTh Ty e (opMy IJIs BBOIA aApeCOB COTPYIAHUKOB KOM-
MaHUM, YTO BPSIA JIM UMEET CMBIC.

JAOMEHbI

B camoM HavaJjie 3TOIi IJIaBHI ST IPUBOAMIIA IPUMEDP, B KOTOPOM Ha3BaHUeE
KaXXIOTO 13 aTpHOYTOB B 3ar0JIOBKE OTHOLIEHUSI COCTOSIO U3 IBYX TEPMU -
HOB, pa3leJieHHBIX NBoeTouneM — FHua amputyma:Fima domena. Mbl yxe
TOBOPUJIM, UTO JOMEH OMNpPEAEIISET «BUI» JaHHBIX, KOTOPbIE IIPEACTABISIET
IaHHBIM aTpubyT. Eciiu maTh 6ojiee 4eTKOE ompeaeaeHUe, TO JOMEeH — 370
Ha0Op BCEX IOMYCTUMBIX 3HAUEHM I, KOTOPBIE MOXET COAepXKaTh JaHHBI
aTpuoOyT.

[MoHsATHE «TIOMEH» YaCTO MYTAIOT C TOHSTUEM «TUIT JaHHBIX». Heobxo-
IMMO YeTKO pa3IndaTh 3T Ba MOHSATUS. THUII TaHHBIX — 3TO (hU3nIecKast
KOHIEMLIN, a JOMeH — Jiorndeckas. Hampumep, «iemoe 4mcio» — 3TO
TUN JAHHBIX, a «BO3pacT» — 3TO JOMeH. [IpuBeny elie oguH IIPUMEP.
Cymoctu StreetName (HasBanue ynuubl) U Surname ((Pamuing) Moryr
OBITh peaan30BaHbl KaK TEKCTOBBIE ITOJISI; OMHAKO COBEPIIEHHO OYEeBUIHO,
YTO 3TO pa3HbIe BUAbLI TEKCTOBBIX IOJICH, M MPUHAMIEKAT OHU K Pa3HBIM
JOMEHAaM.

Kpome Toro, nmoHsaTue moMeHa HaMHOTO IIMPE TTOHSITUST «THUIT JaAHHEIX .
IOCKOJIBKY OITpeeIeHe TOMeHa BKIIIoUaeT B ce0s1 Gojiee AeTaabHOE OIM-
caHMe TOMYCTUMBIX 3HAaUeHUl TaHHBIX. [10SICHUM 3TO pa3jindue Ha Mpu-
Mepe: Bo3bMeM noMeH Degree Awarded, nmpeacTaBiasSIOUA YUeHbIE CTEIE-
HU, IpHCBaMBaeMble BBIITYCKHUKAaM YHUBEepcUTeTOB. Ha cxeMme O6a3bl maH-
HBIX 3TOT aTPUOYT MOXET OBITh OIpeAesIeH KaK TeKCTOBOE MoJe, IIMHOMN B
Tpu cuMBoga ( Texi{ 3} Bce xxe 310 He MPOCTO I00asT KOMOMHAIIUS CUM-
BOJIOB, “HCJI0 KOTOPBIX HE TTPEBOCXOAUT TPEX, a OJHO U3 CJAEAYIOIIUX 3Ha-
yenuii; {BA, BS, MA, MS, PhD, LLD, MD}.
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be3yciioBHO, He BCe JOMEHBI MOXHO ONMPEAEIUTh, MPOCTO MEPEYUCIUB
IOoMmycTUMbIe 3HaueHUsl. Hampumep, ToMeH Age (BO3pacT) COMEPXKUT OKO-
JIO COTHM 3HAYEHUU, €ClIM pedb UAET O YeJOBeKe, U HECKOIbKO THICAY -
€CJIY M bl TOBOPUM O MY3€MHBIX 9KCITOHATaX. B OMOOHBIX C.1yuasx B Oipe-
NeJICHUU IOMeHA, KaK MPaBUJIo, UCTIONB3YIOTCS MPaBWIa, TIPOBEPSIONINe
MPUHAIIEXKHOCTh KOHKPETHOTO 3HAUEHU S K 00J1aCTH NOMyCTUMBIX 3HAYE -

Huit. Hanpuvep, goMeH PersonAge (103pacT GU3NIECKOTO JHiid) MOXHO
ONpPENETUTh KakK 11e/10¢ Yuciao B mHTepBate ot 0 go 120, a LxhibitAgze(Bo3-
pacT BBICTABOYHOTO 3KCIIOHATa) — MPOCTO KaK HEOTPUIATEIbHOE LIENIOE

yucio, 6omabiree 0.

3HAYUT, JOMEH — 3TO TUI JaHHBIX U JIOTUUYECKUE TpaBuia, Onpeje-
JIEHHBIE U151 AaHHOM cyitHocTi” TTouyTn nmpaBuiabHO. Ho Heo6xoaumo omHO
YTOYHEHHUE: JIOTUYECKKE MpaBujia — 3TO OAVH M3 MEXaHU3MOB peanan3a-
UM 11ETOCTHOCTH JaHHBIX, 2 OTHIONb HE 2JIEMEHT uX onucaHusi. Hanpu-
Mep, JIOTMYeCKOe MPaBUIO0, pealusytoliee 11POEEPKY JOMyCTUMbBIX 3HaYe-
HUI JJIs TTIOYTOBOTO MHIEKCA, MOXET CChUIAThCSl Ha aTpuOyT Sicdie, B TO
BpeMsI Kak moMeH 7ip (e (TIOITOBBIM MHIAEKC) TPEICTABISIET COOOM CTpO-
KY, AJIMHA KOTOPOW HE MPEBBIIIAET IECTU CUMBOJIOB.

Bb1, oueBuAHO, yXe 3aMeTUIN, YTO BCE 3TU OMpPENESIeHUS CChIIaIoTCs
Ha BUJ XPaHUMBIX JAHHBIX (411C/0 UJIM CTPOKA), DTO ONMUCAHUE OYECHB
ITOXOXE H:l THIT JAHHBIX, O.1HAK() MEXITYy HUMU CYIIEeCTBYIOT pa3anuus. Kak
s yXe YNOMWHajla, TUIbI AaHHBIX — 3T0 (U3MUecKue KOHIENNN, OHU
OIpeneNsIoTCs U peannsylorcs B TepMuHax Mexanusma CYB/I. Ecau npu
pa3paboTKe MOJAEM JaHHBIX Bbl ONIPEACIUTE 10MeH KakK varchar(30)(cum-
BOJIbHYIO KOHCTAHTY MEPEeMEHHOM JJIMHBI, C YACIOM CUMBOJIOB, HE Tpe-
pocxomsaiinm 30) unu Long /nieger(IIMHHOE 1LIEN0e), 3TO OYyIET OIIMOKOM,
MOCKOJIbKY M varchar(30), u Long Integer — aTo onucaHus, OTHOCHIIHECH
K Mexanusmy CYB/I.

st 1100bIX ABYX TOMEHOB MOXHO CPaBHUBATh OIpPEAETCHHbIC IS HUX
arpuOyTLI, M 00JIee TOTO, HLITIOJHATEL JOTUUSCKHEe OTepaliii, HalIpuMep,
coequHeHUs (OymyT moapoOHo obcyxknmathes B iiase 5). Eciau Ham aTpuOy-
TaMU IBYX JTOMEHOB MOXHO BBITTOJTHATh JOTUYECKME OTIepallu, TO Mepe.
BaMU JIOMEHbBI, UMEIOIIUE COBMECTUMBII TUTIBI JAHHBIX ([Vpe-compaltible).
Ecnu paccMatpuBath ABa OTHOIIEHMS, MPEACTABICHHBIX Ha puUC. |-5. TO
HECOMHEHHO, MMeEeT CMBICH CBS3aTh WX Mo lmployeell}= Salespersonll
(Hampumep, YTOOBI MOJYYUTH CITUCOK CYETOB KOHKPETHOTO COTPYAHUKA).

Homensl EmployeelD v Salcspersoni ) mmeioT coBMecTuMble TUIbl. Ho mo-
MbITABIIUCH COEAMHUTh OTHOIIEeHUS no Lmiployeel = OrderDare, Bbl BpS
JIM TIOJIYYUTE OCMBLICTEHH BT PeiyiLTaT. JaXe €CAA B ONPEAETICHUS HTHX

JABYX JOMCHOB 3aJI0OKCH OJUH U TOT K€ THUII JaHHBbIX.



NABA 1

e e R

Orders
[ovderin] Cististie {Salespemonin’
10 Vins et alcaols Chevalier 5
| 10249 Toms Spezialitater B
10250 Hanar Carnes 4
10251 Victuallles en stock 3
10252 Suprémeas délices 4
Employees
[Efniayaalll | Lasiiamn | Fisthame | Tie __4
11 Davolic Nancy ...Sales Representalive |
2 Fuller Andrew VIt# President, Sales
Jileverding ...Janet Sales Representative
4 Pegcoch Margaret Sales Representative

5:Buchanan Steven Sales Manager

Puc. I-5. Omuowenus Employees u Orders

ma Michael Sales Repragentative

K coxanenuio, mexanusmel CYBJl Microsoft Jet u SQL Server He mipe-
IIOCTaBJISIIOT OoJiee CTPOTON BHYTPEHHEHW MOAMEPXKKHU TOMEHOB, YeM THUIIBI
naHHbIX. OOHAKO Jaxe TaM, Te pedb MIET O TUIaX JaHHBIX, HU ONWH U3
yInoMsIHYThIX MexaHu3MoB CYBJl He obecriednnacT cTporoi mpoBepKu.
00a OHM BBITIOJHSIOT MTpeoOpa3oBaHMsI JaHHBIX HE3aMETHO IS TTOJIb30Ba-
Tens. PaccMoTpuM KOHKpeTHBII NpuMep, oOpaTUBIIUCH K 0a3e JaHHBIX
Northwind, noctaBasiemoit Microsoft Access B kKauecTBe npumepa. Eciau Bel
onpenenwnu Lmplovee/ D B Tabnuue Employees kak INWUHHOE 1110, a
Invoice TotalB Tabauue /nvoices — Kak currency (BaidioTa), TO MOXeTe Ha-
MUCAaTh 3aMPOC, COCAUHSIOUIUI 3TU IBe TAOIUIIBI TIPU TTOMOIIY KPUTEPUS
WHERE Employeell) = Invoice Toral. Microsoft Jet ycrelmrHo BBITOJTHUT
3TOT 3aMpOC U BEPHET BaM pPe3yJIbTaT — CHUCOK COTPYAHUKOB, WJACHTU-
dukanmoHHBIN HOMep ( Frmiployee 1)) KOTOpBIX OymeT cOBMAIaTh ¢ CYMMOL,
yKa3aHHo#l B cuere (InvoiceTotal). CoBeplIeHHO OYEeBUIHO, UTO JIBa 3TH
aTpuOyTa He SIBJISIIOTCSI COBMECTUMBIMM 110 TUITY JAHHBIX, OJHAKO MbI HH -
KaK He MOXeM «00BICHUTH» 3T0 MexaHu3mMy CYBJl Microsoft Jet,

HMTak, crouT au BooOIIe UMETh Aeao ¢ joMeHaMu? OTBET OJHO3HAY-
HBIii: 1a, cTOUT. BO BTOPOI1 YacTM KHUTY Mbl PACCMOTPUM IOMEHBI GoJiee
MOAPOOHO, M YBUAMM, YTO 3TO Upe3BbIYaliHO MOIIHBIE U 3P PEeKTUBHBIC
nHCTpyMeHTH. [Ipu pa3paboTke 6a3 TaHHBIX YaCTO BO3HUKAIOT BOTPOCHL:
«SIBISIIOTCSI TK 3TH aTPUOYTHL B3AHMO3AME HiC MBIMI ?» MU «Jrpeiene il
JU TIpaBWjIa, MPUMEHUMBIE K OJHOMY aTpuOyTy, HO He MPUMEHUMBIE K
npyromy?». AHAIU3 TOMEHOB MO3BOJSIET MOJYYUTh OTBETHI.

Cea3u
Kpome aTpubyToB KaxXI0ii CyIIHOCTHA MOAEb JaHHBIX TOJKHA OMpeaeasiTh
CBSI3W MeXIy CylmHocTAMU. Ha KoHlenTyalbHOM YpOBHE 653U TPEACTaB-
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JIAI0T cOOOM MPOCThIe accOIMAIlMM MeXAy CymiHocTaMu. Hampumep, yr-
BepxkneHue «[lokymarenn MOKYMaOT NPOAYKTbi» YKa3bIBaeT, UYTO MEXIY
cymHocTsamMu Customers (I1oxynatenin) u Products (I1IpogyKTel) cyIiecTBy-
€T CBSI3b, U TAKWE CYIIIHOCTU HA3bIBAIOTCS yuacmHuKamu 3Toii cBsi3u. Yuc-
JIO YYACTHUKOB OTpe/lesseT pasmeprocms cBsi3u. OmpeneieHue pa3MepHO-
CTH CBSI3U TOXOXE Ha OmpeleleHUe pa3MEpPHOCTU OTHOUICHMSI, HO OHHU
MeXIy co00il He SKBUBAJTEHTHHI.

BoabIIMHCTBO CBsI3eil — ABOMHBIEC, B HUX ABAa y9acTHUKA. [Ipumep Ta-
KOI CBSI3U — CBSI3b MeXAy CyiiHOCTsMH Customers (Ilokymatenu) u Pro-
ducts (TTpoaykTtsl). OmMHAKO CYIIECTBYIOT W APYrMe BHIbI CBs3€i, HAMPH-
Mep, Ha CYIIeCTBOBaHWE HESIBHOW TPOMHOM CBSI3M YKa3bIBaeT yTBEPXKIE-
Hue «CoTpynHUKM (GUPMBI TPONAIOT TOBApHl MOKymaTeasimM». Omnpenene-
HUE IBYX IBOMHBIX CBsA3€il HE MO3BOJISIET OMPENeIUTh, KTO UMEHHO 13 CO-
TPYAHUKOB TPOAAJT TOBAphl MOKYyMaTeasM, M KakKue MMEHHO TOBaphl Ka-
KUM MMEHHO IOKYMaTeJssM OH mpoaal. Jas 3Toro HyXHO OMpenessiTh
TPOWMHBIECBSI3MU.

BecbMa MHTepeceH 0COOBIi caydail — 3TO CES3L. B KOTOPOW CYINIHOCTH
SIBJISIETCS YIaCTHUKOM CBSI3U ¢ caMoil co6oil. Takyio CBSI3b 4acTO Ha3bIBa-
10T CBSI3bI0 TUIA «CTeMUPUKALIUS TOBAPOB» U UCIOJb3YIOT AJisl MPEeACTaB-
JIEHUsT MEepapXxuyeckux cTpyKTyp. HarmsimHblii mpuMep — CB3b MEXIY
COTPYIHUKOM U MEHEIXEePOM: JII000M COTPYAHUK MOXET OIHOBDEMEHHO
CcaM SIBJISITbCSI MEHEIKepOM U MOTYMHSIThCS APYTOMY MEHEIXepY.

CylecTBYyeT HECKOJIBKO TUIOB CBSI3ed MEXIY ABYMS CYILHOCTAMIM: 3TO

CBSA3U «OIUH K OJHOMY», «OOUH KO MHOTUM» U «MHOTME KO MHOTUM».
CBs131 «OOMH K OJHOMY» BCTPEYalOTCS TOCTATOYHO PEIKO, B OCHOBHOM,
MEXIY CYITHOCTSIMM HAATHIIOB U MMOATUIIOB. Bo3Bpalmasich K paccMOTpeH-

HOMY HaM¥ IpUMEDPY, CBSI3b MEXAY COTPYAHUKOM U HH(pOpMalneit o Top-
FOBOM areHTe, OTHOCSILEHCs K AaHHOMY COTpYIHHKY. OYIET CBSA3bI0 «OJIUH
K OJHOMY».

CBs131 «OIMH KO MHOTUM» OoJjiee 4acThl. «B cuere mepeuyucieHo MHO-
JKECTBO TOBAPOE», «TOProBbIf areHT BBIMUCHIBAET MHOTO CYETOB» — BOT
MpUMepbl TAKUX CBSI3EN,

CBSI3M «<MHOTHE KO MHOTHM», XOTSI U HE CTOJIb LIMPOKO PacIlpoCTpaHe-
HBI, KaK «OJMH KO MHOTHM», TaKXe He peakocTb. Hampumep, Kaxabiii
MoKymnareJib MOKYIaeT pa3Hble TOBAapbl, U ONpeae/ieHHble BUIbl TOBAPOB
TakXe MpuobpeTaloTcsl pa3HbIMU MMoKynateasiMu. [IpernogaBarenu B yHU-
BEPCUTETE YMTAIOT JEKIIMM MHOTUM CTyIE€HTaM, U KaXJblii KOHKPETHBI
CTYIEHT IOCeIaeT JeKIMU HECKOJbKUX TpenoaaBareneil. CBS3U «MHOIHE
KO MHOTMM» HEBO3MOXHO HEMOCPENCTBEHHO PEaIn30BaTh B PEISIIMOHHOMN
MOJEJIN, OMHAKO MX KOCREHHL peaJn3ans BIOJIHE IPOCTa M OMHO3HAY-
11a (06 aTOM OymeT MoApPOOHO paccKa3aHo B TjaBe 3).
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YyacTue Kaxmaou CYIIHOCTHU B OHpCHCHCHHOﬁ CHA3H MOXET OBITh “#ac-

muuHbiM WA Aoarsv. Lean cyIlecTROBAHNE JaHHOM CYIIHOCTH ITOJHOC-
TBHIO ONpPENEAETCA €€ YIACTUEM B CHsI3H. TO TAKOE y4acTUe OYAET MoaHbIM,
B IIPOTUBHOM CJIy4ae —— YaCTUYHBIM.

Hampumep, cyiiHocTh, ompeaeisiomast MHGOpMaLKio o6 areHTe 10

COBITY, HE MOXET CYIIIECTBOBaTb, ECJIM OHA HE CBSI3aHA C KOHKPETHBIM CO-
TpynHukoM. OOGpaTHOE YTBEPXJIEHUE HEBEPHO: COTPYIHUK MOXET HE SB-
JISITCSI TOPTOBBIM ar€HTOM, a 3aHUMAaTh KaKyl-JI100 IPYyTryio NOKHOCTh B
KOMTIAHUM, W B 3TOM cliy4yae JJisl XpaHEHUsI JaHHBIX O COTPYAHUKE MOXET
ObITH BLIDpana apyrasg CYLIHOCTL. DTOMY COTPYAHMKY He OyJeT COOTBET-
CTBOBATh HU OJIHA 3aMUCh, CO/ICPKaIAs] MHOOPMALIMIO 00 areHTax mo cobi-
ty. Takum oGpasom, yyactue cymHoct Employee (CotpyiHuk) B paccMmar-
puBaeMOii HaMU CBSI3M OyIeT MAaCTHUYHBIM, a cylrHoctu Salesperson (Top-
TOBbIl areHT) — MOJHBIM.

OnuH 13 caMbIX BaXXHBIX U TOHKMX MOMEHTOB B TIpOliecce CO3IaHUsI
MOJIEJIM JTAaHHBIX — CXEMa JOJIKHA COJAepXKaTh BEPHBIE ONMpENeeHUsT CBSI-
3eil I KaXI0i CYIIHOCTU Ha MPOTSKEHUM BCEro CpoKa IKCIUTyaTalluu
CHCTEMBI.

[MosicHum 310 Ha KOHKpeTHOM TpuMepe. KomnaHnuu, crneuuanusupy-
I0LMECs Ha peaju3alMy TOBApOB, JOBOJbHO YaCTO MEHSIOT MOCTABIINKOB
oTI1enLHBLIX ToBapoB. [loaTtomy ecinu yuactue cymuoctu Products (Ilpomyx-
Thbl) B CBSI3U «[1OCTaBIIMKM TOCTABJSIOT [1POJIYETH» OYIET ONpeieeHO Kak
MOJIHOE, TO BIOCJEACTBUM OKAXeTCS HEBO3MOXHBIM YAQIUTh TEKYIIEIO
MOCTaBIIIMKA KAaKOro-aubo MpoayKTa, He yaajisisi IPU 3TOM BCIO OCTajlb-
HY10 MH(pOopMaLuio 00 3TOM NPOAYKTE.

Ounarpamma «CyLLUHOCTU - CBSI3W»
B 1976 r. Mutep IMun lanp Yen (Peter Pin Shan Chen) BHec cyliecTBeH-
HBIW BKJIaJ B TEOPUIO MOJEJIMPOBAHUS JaHHBIX, pa3paboTaB MOJAEIb «CVIIl-
HOCTU — CBSI3W», B KOTOPOI peajn30BaHO OMUCAaHUE JaHHBIX B TEPMUHAX
CYLUHOU e, aTpUOYTOB U CEA3CIH”

OnnoppeMenno oH [Tpenmoxun HOBBIM METOA [OCTPOCHWS AMarpamMM
— nMarpaMmMmbl «cymiHoct — cBsi3u» (Entity Relationship diagrams, uinm
E/R diagrams), KoTOpslii BCKOpe CTal IMMPOKO IMPMMEHSITHCS pa3padoT-
yukaMu 06a3 faHHbIX. Ha quarpamMmmax «CyliHOCTH — CBSI3U» CYIIHOCTH
n300paxalTcs B BUIE NMPSIMOYTOJIbHUKOB, aTpUOYTHl — 3JUIUICOB, a OT-
HOLLeHK — poM6oB (puc. 1-6).

" Peter Pin Shan Chen. The [nitily Relationship Model—Toward a Unified View of Data? ACM
TODS I. Ne. I {March. [976)
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Bun cBsA3M MeXny CYHITHOCTAMHU («OIMH K OJHOMY», «011H KO MHOTHM»
WY «MHOTHE KO MHOTHMM») Ha pa3HbIX 1MarpaMMax MOXeT n300paxarbcs
no-pa3Homy. HekoTopble pa3paboTUYMKU MCIOJb3YIOT 0003HaYeHus | u M
i | 1 co ang 0o603HaYEHUST TOHATUN «ONMH» U «MHOTO»; CUMBOJ % 03-
HayaeT «0ECKOHEYHO MHOTO». JIMYHO S MCIOJNb3YI0 TEXHUKY IpeacTaBlie-
HUSI CBSI3el MEXIY CYLUIHOCTSIMHM, KOTOPYIO pa3pabOoTYMKM 0a3 JaHHBIX
Ha3bIBAIOT «IITUYbS Jlania». DT 0003HAYEHUS UCMOJb30BaHbI IPU COCTAB-
JICHUW oUarpaMMbl Ha puc. 1-6.

OrpomMHoe NMPeUMYILIECTBO TEXHUKHU AMarpaMM «CYIIHOCTU — CBS3W» —
MIPOCTOTA BOCTIPUATHUS, TaKWE IMArpaMMBbl JIETKO COCTABISATh U ynuTaTh. Ho
MIPOEKTUPYS peasibHYI0 CHCTEMY, sI COCTABIIAI0 IUarpaMMy aTpuOYTOB OT-
JeTbHO OT IMarpaMMbl «CYIIHOCTH — CBSI3W», MMOCKOJIbKY aTpHOYTHI Tpe-
MoJIaraloT OTAEIbHBIM YPOBEHb JeTaau3aluu.

OOBIYHO pa3paboTUYMKM 0a3 HAaHHBIX MPU MPOECKTUPOBAHMU CHUCTEMbI
KOHUECHTPUPYIOT BHUMaHMe MO0 Ha CYIIHOCTSIX JAHHOW MOJAEIU U CBS-
351X MEXIy HUMHU, JUOO Ha aTpubyTaXx KOHKPETHOM CYLIHOCTH, HO HE Ha
TOM U TOM OJHOBPEMEHHO.

Utorn

Mu1 MO3HAKOMUIIUCH C KOMIIOHEHTAMMU CUCTEMBbI 63.3 JaHHBIX U OIIpEeACIU-
JI1 OCHOBHBIE MOHSITUSI, KOTOpble OYmyT MOoApOOHO pacKphIThl Aajee. Hauas
C ONMCaHMWS TNPEeIMETHON 00JACTH KaK OIpeAeICHHON YacTH peaJbHOro
MMpa, MBI IepelllIv K MOHATUI0O KOHIENTYaJIbHOl MOIEIN JaHHBIX — OITH-
CaHMIO TIPEeIMETHON 00JIaCTH B TEpMMUHAX CYIIHOCTEM, aTpuOyTOB, M AOMeE-
HOB, Ha KOTOpPHIX OHU ompenelieHbl. Dusnueckoi peaimialyeil Mogenu
IAHHBIX SIBJSIETCS cXeMa 0a3bl JaHHBIX, MpeAcTaBIsoNlast co0oil onucaHue
peanu3aluu KOHKpeTHOM 6a3bl JaHHbIX. MexaHu3M 0a3bl JaHHBIX BBIITOJ-
HSEeT Bce (pu3nyeckue ornepauuu ¢ 0a30il JaHHBIX, MPENOCTaBIsIsl pe3y/bTa-
Thl MPHJIOKEHUIO, C KOTOPBIM paboTaloT moJib3oBaTenu. [lojb3oBaTesibckoe
NPUTOXEHUE, KaK MPaBUIO, COCTOUT U3 (POPM U OTYETOB.

B cnenyronieii riaBe OyayT MOAPOOHO pacCMOTPEHBI CTPYKTypa 06a3bl
TAHHBIX U IPUHIIMIIEI HOPMaJIU3al .






Crpykrypa 6a3sbl
LaHHbBIX

ITIABA

B aToii rnmaBe obcyxmaeTcsa HauadbHasA CTamMs [1POEKTHPOBAHMS MOJeNei
pensiuMOHHBIX 0a3 TaHHBIX — CO3[IlaHUE CTPYKTYPHI OTHOIIeHU#. Ha aroit
CTaIuy MPOEKTUPOBAHUS TJIaBHOE — JOOUTHCS, UTOOBI MOJEIb MaKCHU-
MaJIbHO KOPPEKTHO U IOJHO OIMMCHIBAJAa MPEeAMETHYIO 00J1aCTh, IJISI KOTO-
poii cozmaercsi. Kpome Toro, Hy>kHO MUHUMU3UPOBATh U30BITOYHOCTD JaH-
HBIX U YCTPAHUTH CBSI3aHHBIEC C 3TUM MPOOIEMHBI.

M30BITOYHOCTD TAaHHBIX €CTh 3JI0 HE TOJIbKO ITOTOMY, UTO IPUBOIUT K
0ecrmoJie3HOMY PacXOJA0OBAaHMUIO PECYPCOB, OHA €le M OCJOXHSET XU3Hb
TeM, KTo paboraer ¢ 6as3oii. Boiumcy B KadecTBe mpuMepa Habop 3amu-
ceil, n300paxXeHHBI Ha puc. 2-1 U TpeAcTaBASIOMINI co00i MHbopMa-
111110 0 cyeTax-(pakTypax KOMINaHUU (IPEANOJ0XMM, YTO 3TOT HAOOp AaH-
HBIX — comepXumoe Ta011ibi, peaJbHO XpaHsIIeiics B 6a3e TaHHBIX, a HE
MPOCTO pe3ybTaT BBINMOJHEHU S KaKoro-aubo 3amnpoca).

I P Gk

hAse

10916 v
10727 Fulle
10727 ¢

7 Kir

Puc. 2-1. Habop saniceit co0epycum 1sibimio4itbie dannbie



m YACTb 1 Teopus penslMoHHLI 623 faHHbIX
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Kax Bumure, B aT0M Tabnuie 3Hadenust HireDatewn Telephone Exiension
OJINHAKOBBI B 3aMMCSX, B KOTOPBIX COBNAAAeT UMsI paGOTHUKA KOMMAaHUHU.
Taxkast opraHu3alys JaHHBIX UMEET HECKOJIbKO MOCJIeICTBUIA.

Bo-nepBpix, KaXIblid pa3 MpU CO3JaHUU HOBOW 3alUMCH BbI JOJXKHBI
BMECTe C MMEHEM COTpyIHUKa 3aHECTU 3HaueHus B nois HireDate n
Telephondixtension, Naxe €CIW yXe BHOCHJIM UX paHblIe (pasymeeTcs,
KaXblil pa3 Bbl pUCKyeTe olnOuThCs). Hampumep, Ha OCHOBaHUM aH-
HBIX Ha pUC. 2-2, CMOXETe JIU Bbl ONIPEAEIUTh, B KAKOM TOAY COTPYIHUK
o nmeHu CtuseH Bykonot (Steven Buchanan) 6bu1 mpuHSAT Ha paboTy —
B 1989 mmm 1998 1.7

Kpome TOro, takasi CTpyKTypa JaHHBIX HE TO3BOJISIET BBECTH JaTy
HaliMa 1 BHYTPEeHHUM TeaedOH COTPYAHMKA, A0 T€X MOP MOKa OH He COo-
BEPILUT XOTsI Obl OJHOM cnenku. M HakoHell, ecliu cyeTa-(haKTyphl 3a OI-
peneseHHBI ToN yaansioTcs U3 6a3bl JaHHBIX U apXUBUPYIOTCS, TO JaH-
Hble 0 TesieOHe U JaTe HaiiMa onpeieIeHHbIX COTPYAIHUKOB MOTYT OBITh
YTEPSTHEL.

T

il

W | oy |

e 10
tever 101
10N 7

uchanan =
10714 Buchanan Steve

12
50

Puc. 2-2. Jlybaupoeanue OaHHbIX MoXcem RpUGecmu 6 mom Hucie
U K UX paccoz1acosanuro

Taxkue mpo6aeMbl OOBIYHO HAa3BIBAIOT AaHOMATUSIMU OOHOBIeHMA. OHMI
MOTYT IPUBOAUTH K e1lle 60jiee Cepbe3HBIM ITOCIEACTBUSIM, €CJIM M30BITOY-
HbIe TaHHBIE XpPaHSITCS HE B OMHOM, a OJHOBPEMEHHO B HECKOJBKUX OT-
HOIIEHMSX.

PaccMoTpum mpumep Ha puc. 2-3 (Kak U Mpexae Mbl BUIUM COLED-
XKUMOE peajbHO CYILIECTBYIOUIMX TaOIMII, a He pe3yJbTaThl BBHITOJIHEHHUS
3anpocoB). Eciu TenedoHHbIil HOMep KomnaHuu «Around the Horn» us-
MEHUJICSI, BaM TIPUAETCS MTOMEHSTH ero B Habope 3anuceit Customer 1 He
3a0bITh OOHOBUTH TeJIeOHHBI HOMED B KaxXaoi 3amucu HaGopa /nvoice,
OTHOCSILENCS K 3TOW KOMIIAaHUU.

B 9TOM NpuMepe TaHHBIX OYE€Hb Majio, U UX aKKypaTHOoe 0DHOBICHNE
npeacTaBisgeT codoli HeBBINTOIHUMYIO 3aaavy. [IpobiemMa B ToM, UTOOBI He
3a0bITh choeaTh Bce, 4To HeoOxoauMo. M maxe ecnu Bbl JUYHO HUKOTAA
HUYEero He 3a0bIBaeTe, YBEPEHBI JIM BBl B TOM, YTO IPYTOi MPOTPAMMIUCT,
KOTOPHII OyAeT MoAmepXuBaTh Ballly IIporpaMMy 4epe3 MoJroaa, XO0poIino
OCBeIOMJIEH 00 3TOI M30BITOYHOCTH JaHHBIX M O TOM, KaK ¢ He# I1PakiiL-
Ho obpamarbcsi? HaMmHoro iyuiine n3oexxaTh U30BITOYHOCTU JaHHBIX U BCEX
CBsI3aHHBIX C HEl TTpobJieM.



FNIABA 2 CrpykTypa Gazs: gasssix ﬂ

OTtHoweHne Customers

Castomerl0 |

Futterkiste

na Trujllo Emparedados y helados [5) 555-4729
Antonio Moreno Taguernia 1 [5) 5553
Lrountd 1he Horn (171) 555-7798

__Berglunds snabbkop 0921-12 34 B5

Ll Phong
g 030-00743
10952 Alfreds [utierkis 030-007 43 l
10625 Ana Trujille Emparedados y helados  (5) 555-4729
10 Ana Trujillo Emparedados y helados
10625: Ana Trujillo Emparedados y helados
Antonio Moreno Tagueria
B:Around the Hom
£ Around the Hom
Around 1he Horn

245 Around the Horn
10572 Bergiunds snabbkop

10875 Berglunds snabbkap

10875 Bergiunds snabbkop
10875 Bergiunds snabbkop

Puc. 2-3. ybauposanusie dannble Mo2ym Rnpucymcmeosams
8 HeCKOAbKUX OMHOUWIEHUAX

‘OnHaKo, MPEIINoJIOXUB, YTO HEKOTOpble aTPUOYThl B OTHOLIEHUM SIB-
JISIIOTCSI M30BITOUHBIMU, HE TOPOIUTECH JIeJaTh MOCTelIHble BbIBOAbI. He-
00X0AUMO yOEenUThCS, YTO aTPUOYTHI, KOTOPbIE KaXyTcsl U3OBITOUHBIMU,
SIBJISTIOTCSI TAKOBBIMU HAa CAMOM JIeJI€.

Paccmotpum puc. 2-4. Ha nepBblIii B3I MOXKET ITOKa3aThbCs, YTO aT-
puOyThl (/nifPriceB OTHOLIEHUAX ColepKaT U30bITOUHbIE faHHBIe. Ha ca-
MOM e Ziejie, B KaXJOM M3 OTHOILIEHUN OHU MPEACTABJISIOT pa3Hble MO
CMBICJTY BEJIMYUHBI.

Atpubyr UnitPrice B otHOmeHUn Froducis oTpaxaer TEKYLIYIO LIEHY
nponaxu ToBapa. ATpudyt UnitPrice B oTHolieHuU Orders — 3TO 1IeHa, MO
KOTOpoii ToBap npoxad. s ToBapa 7ofit, HapuMep, B Orders CylIecTBY -
€T 3aIUCh, TIae 3HadeHue [/nifPrice pasno $18,60, a B orHomenuun Products
—-3anuck, rae UnitPrice pasro $23.25. To, uyro ToBap Tofu nponaercs ceii-
yac 1o neHe $23,25, HUKaK He MOXET U3MEHUTh TO, YTO HEKOTOPOE BPEMSI
Hasam oH mpopaBajics mo $18,60. O6a atpuOyra olpeneieHbl B OIHOM U
TOM X€ TOMEHE, HO SIBASIOTCS PA3JTUYHBIMU 11O CMBICTY BEJIMYUHAMU.
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OtHowweHne Product:

 PredudiD | L wme: Tiiniwsice
11 Queso Cabrales S21 00
14 Tofu §2325
22 Gustaf's Knackebrid $21.00
41 Jack's New England Clarn Chowder §9.65
42 Singaporean Hokkien Fried Mee $14.00
51 Manjimup Dried Apples (53.00
57; Ravioli Angelo $19.50
65 Louisiana Fiery Hot Fepper Sauce $21.05
66 Louisiana Hot Spiced Okra $17.00
72 Mozzarella di Giovanni 3480

OtHoweHve Orders

T =

roductame. [ UnitPrice| Quantity | Otderflate

10248 Singaporean Hokkien Fried Mee §9 B0 10 D4-Aug-94
10248 Queso Cabrales o $14DI1 12 D4-Aug94
10248 Mozzarella di Giovanni §34BO - 5 04-Aug-24
10249: Tofu . $18 £ 9 05-Aug-94
10249 Manijimup Dried Apples $42.40 40; 05-Aug-94
10250 Manjimup Dried Apples $42.40 35 08-Aug-94
10250: Louigiana Fiery Hot Pepper Sauce $16.80 15 08-Aug-94
10250 Jack's New Engiand Clam Chowder (7.70 107 068-Aug-94 |
10251 Ravioli Angelo L $15.60 15! 08-Aug-94 |
10251 Louisiana Fiery Hot Pepper Sauce $16.80 20! 08-Aug-94|
10251: Gustaf's Knackebrad §16.80 Bl DB-AuyS4]

Puc. 2-4. Jlannvte, xomopote Kaxucymcs u30bimouHbIMU, HA camom odete
He AGAAIOMCA MAKOGLIMU

‘CrnocoOHOCTh MOJIEJIM TaHHBIX OTBEYaTh Ha MOCTaBJEHHbIE BOMPOCHI
onpeessieTcs MPex/e BCero MOJHOTON XpaHSIIUXCs B HEll JaHHBIX (HU-
Kakasi 6a3a JaHHbIX HE MOXET 00€eCMeyuTh Mojb3oBaTeneil Toil uHdopma-
LiMei, KOTOpoil He COJEPXKUT), U TOJbKO BO BTOPYIO OUepeb — €€ CTPYK-
Typoii. Ho BOT 1erKoCTh, C KOTOPOil MOXKHO MOJyYUTh HEOOXONUMbIE TaH-
Hbl€, BO BCEX CIy4asix OMpenessieTcs] UCKIIOUUTENbHO CTPYKTYPOil 6asbl.
IIpuHIMOManbHO BaxXHO, YTO cOOpaTh B eAMHOE 1ieJIoe MHDOPMAIIUIO U3
OTIEJIbHBIX aTPUOYTOB M OTHOIIEHU I JOCTATOYHO JIETKO, a BOT MPOBECTH
NaJbHENIIYIO TeTaln3alnIo yXKe 3aHeCeHHO ! B 6a3y nHopMauu o4eHb
CJoXHO (puc. 2-5).

OO6patuMcsl BHOBb K TpUMEpPY U3 T1aBbl 1, rie peyb Hula 00 MMeHax
aapecaTtoB — AOMYCTUM, UMEHHO UX CITMCOK oToOpaxeH Ha puc. 2-5. [Toj-
HOE UMS$ U3 3HAYEHU I MoJieil BEpXHETro OTHOLIEHUS OJIY' [HTh JIeTKO: 10C-
TaTOYHO 3aIMKCcaTh BhIpaXkeHUE:

TitleOfCourtesy & ° & FirstMame S © 7 LastName #
Y7 & Title



FNABA 2 Crpyirypa 6agbl Ak

Davolio  Sales |‘\'ei!'9. |
Andrew Fuller Vice President, Sales |
Jinet Leverling  Sales Representative |
Margaret  Peacock  Sales Representative
| Steven Buchanan  Sales Manager

[Emptoyeeip =" . FulName
1 Ms. Mancy Davalio, Sales Representative

| 2| Dr. Andrew Fuller, Vice President, Sales

| 3 Ms. Janet Leverling, Sales Representative
J1 Mrs. Margaret Peacock, Sales Representative
5 Mr Sieven Buchanan, Sales Manager

Pac. 2-5. Iloanoe umsa adpecamoeé npedcmaeieno 6 6ude omoeibHbIX
ampubymos — 6 sepxHeM OIHOWERUN, U KaK 00Ul ampubym — 6 HujicHem

A BOT [JI1 TOrO, 4TOOBI BLIAEANTEL (haMUInIo U3 mmons FullName Hux-
HEro OTHOIIEHMSI, HYXXHO 00paboTaTh CTPOKOBbBIE JaHHbIE:

Function Getlastnans (FullName as String) as String (

Dim lastnene as String
yBpaTs TATYN
lastpname - Left(FullName, InStr(FullName,™ ")-1)

ybpaTth Bexnueoe obpalleHue

lastname - Right(lastname, Len(lastname)
InStr(lastname, =~ "))

© ybpatb ums

lastname = Right(lastname, Len{lastname] - _
InStr{lastname, "))

GetLastrame = lastname

£nd Function

Ya3BUMOE MECTO TaKOTrO MoAXoJa — €ro YyBCTBUTEJIbHOCTb K U3MEHE-
HUSAM coaepxuMmoro mnois FullName; HanpuMmep, €CTECTBEHHO OXUIATh.,
910 AAd uMeHu Billy Rae Jones B kauecTBe haMUIUU TOJKHO BO3BpAllaTh-
cs 3HaueHue Rae Jones; HO BbI, BEPOSITHO, MOJYYUTE BMECTO 3TOTO CTPOKY
Jones. B pe3ynbTaTe CIMCOK, COCTAaBJIEHHBIN B BHUAe Habopa 3HaAYEHUU
(LastName, FirsiName), OyneT BBITISIIETb TOBOJBHO CTPaHHO.

Bropoit mpuHUMM, UCTIOJNB3YEeMbIil TTPU CO3AAHUU MOIEJNU HAHHBIX,
CIOCO6HOI 3(PGHEKTUBHO MPEAOCTABIATh HEOOXOIUMYIO HH(DOPMALIMIO, —
un3beratb AyOJIMPOBAaHUS OAHOUN M TOW Xe MH(POPMALMU BO MHOXECTBE
nouneii (puc. 2-6 u 2-7),
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Shysical Ediication

Puc. 2-6, Takxasa cmpyxmypa 3ampyonsem noiy+erie omeemos
i HeKomopbie 60npocot

it | Class
lic al 1 Biology 1
2 Andrew Fuller i | Physical Education
3 Janet... Levelling : 1 Physical Education
4 Margaret  Peacock 1 French
.5 Steven Buchanan .1 Biolagy
6 Michael Suyama 1 French
7: Robert King 1 Histary
1 Nancy Davolio 2 French
2.Andrew Fuller 2 Biology
3 Janet iLeverling 2.Biology
A Margaret Feacock 2. Physical Education
| 5 Steven Buchanan i 2 French
6 Michael Suyama 2 Physical Education
7 Robert King F 2 French
1 Nancy Davalio ] 3 English
| . 2Andrew  Fuler §  3Fench .

Puc. 2- 7. Jlannaa cmpyxmypa codepycum Goavwe 3anuceii, Ho 043 Hee
Aezue  ghopmyauposame 3anpochi

YToOBl MOTYUYUTH OTBET Ha BONpPOC «KTO M3 CTymEeHTOB B 3TOM TOIy
usyvaet HUOIOTHIO”» ¢ MOMOIILK) IEPBOrO OTHOIIEHUS, IPUAETCS UCKATh
3anucy co 3HadyeHueM Biology B miectv pa3nuyHbIX nouasax. COOTBETCTBY-
fouiee BoipaxeHne SELECT g3sika SQL OymeT BBITISIACTD TaK:

SELECT StudentID FROM Enrollments WHERE Periodi = "Biology”
OR Pertod? = "Biology" OR Periodi = "Biology”
OR Periodd = "Biology” OR Periodh = "Biology”
OR Perziods = "Biology"”

A TIpu UCTIONTb30BaHUY OTHOIIEHUSI, TIOKA3aHHOTO Ha puc. 2-7, Tpedy-
€TCSI BBITMTOJHUTh TIOMCK TOJBKO B omHOM mose (/ass:

SELECT StudentID FROM Enrollments WHERE Class = "Biology"”

O0a 3TUX IOAXOAa BIIOJHE PabOTOCIOCOOHBI, HO BTOPOWl OYEBUIHO
[IPOLLIE, U BEPOSITHOCTb OLIMOKY IIPU €T0 PEATIM3ALIMI MEHBILE, HE TOBOPSI
yX€ 0 TOM, YTO €r0 He HYXHO J0Jro 00AyMbIBaTh.



MNABA 2 Crpykrypa Gasei i
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YCcTpaHUTh M30BITOYHOCTh U YIPOCTUTh CTPYKTYPY HAaHHBIX, YTOOBI
00JIErYUTh UX MOJIy4deHUE — BOT [VIaBHBIE OPUEHTUPHI MPU MOCTPOECHUU
Monenu. Bee 0cTanbHOE — TOJBKO MOMBITKM (hOPMaan30BaTh 3T OA30BBIE
npuHuKnsl. Ho ecnu Bbl Korma-anbo co3mpaBaiu 00JbIIYIO (MM HE OYEeHb
0O0JIBIIYI0) MOJEIb JaHHBIX, TO 3HAEeTE, YTO KaK Obl HU ObLIM 3TU NPUHIIMU-
IIBI [1POCTHI, HA UX IPaKTUYECKOM MCIIOJb30BAHUM OYEHD JIETKO «IIOCKOJIb-
3HYThCSA». OHM HAIOMUHAIOT KAHLEAAPCKUI CKOPOCHIMBATENb JIJIsT OyMmar:
KakK UM I0JIb30BaThCsl — COBEPLICHHO OYEBUIHO, HO TOJbKO KOIJa Bam
3TO YXe MOKa3aju.

OCHOBHbIe NPUHLMMbI

[IpuHUIMIIBEI HOpMaNIU3anK, o0CcyXaaeMbIe Jajee B 9TOM IIaBe, SIBJISTIOTCS
TaKUM Xe MHCTPYMEHTOM KOHTPOJISI CTPYKTYPhl TaHHBIX, KaK U KaHILIEJsp-
CKMI CKOpOCIIMBAaTe/Ib, He DaIOIIMI pa3eTeTbcs cTonke oymar. Hopmais-
Hble (OPMBI OMpPENEIsSIOT BO3pacTaloIlyl0 CTPOTOCTb MpaBUJI, KOTOPBIM
MOAYMUHSIIOTCS CTPYKTYpPhl OTHOLIEHUH. MBI pacCMOTPMM INECTh TaKMX
dopm. Kaxmas mocineayonias ¢hopMa paciidpsieT npeibiayiiyio, yeTpa-
HsIsl TIPU 3TOM BO3MOXHOCTh BO3HMKHOBEHMSI aHOMAIMi OOHOBAEHMS O~
peleIeHHOTO THUIIA.

[ToMHuTE, 4TO HOpMaJbHBIE (DOPMBI HE SIBJISIOTCS PYKOBOJACTBOM IS
CO3MIaHUS «MPABHILHON» MOJIENW NaHHBIX. Mojelb TaHHBIX MOXET OBITH
COBEpIIEeHHON ¢ TOYKM 3peHMS TCOPMU HOpMaaM3allii, HO CO3MaHHas Ha
€e OCHOBE peajibHas 6a3a JaHHBIX OyIeT BBIIABATh TPeOYyeMbIe Pe3yIbTaThI
CTOJBE MEIJIEHHO M HEYKJIIOXE, YTO €€ IIPOCTO HE yHACTCS MCI0Ib30BaTh.
Tem He MeHee, ecliM Ballla MOZENIb JaHHBIX HOpManl30BaHa (TO €CTh YIOB-
JIETBOPSET MPUHLIMTAM, IPUHITHIM UIS PEISIUAOHHBIX CTPYKTYP) IIAHCHI
MOJYYUTh B pe3yiabrate 3(PPEeKTUBHYI0 MOIEIb JaHHBIX YBEIMYMBAIOTCS.
Ilepen Tem, KaK MBI BepHEMCSI K HOpMaIl3allii, O3HAKOMUMCS C HECKOJIb-
KMMHM IPpUHIUIIAMU, JeXallUMU B €€ OCHOBE.

Jexkomno3auuys 0e3 notepb

PensiuvonHass Mozeb MO3BOJISET Pa3IMYHBIM 00pa3oM COEIUHSTH OTHO-
HICHWS, CBSA3BIBAsT MX 4yepe3 aTpuOyThl. IIporiecc MoNy4eHUsT TOJHOCTHIO
HOpPMaJM30BaHHOM MOMIETN NaHHBIX BKIOYAaeT B ceOs ycTpaHeHUe U30bI-
TOYHOCTHU. [IJIs1 3TOrO OTHONIEHME, COmepXKaliee W3OBITOUHBIC TaHHBIE,
pa3OoMBaIOT HAa HECKOJbKO IPYrux oTHoumeHui. HyxXHo cmenath 310 Tak,
YTOOBI MOJYYMBIIMECS B pe3yJbTaTe OTHOIIEHMUSI MOXHO ObLIO Obl BHOBb
COEIMHUTH W TOJYYUTh TOUHYIO KOMHUIO CTPYKTYPBl M JaHHBIX MCXOAHOTO
OTHOIIEHUSI. DTO M €CThb MPUHIIMI AeKoMIo3uliuu 6e3 nmorepp. Hampu-
Mep, Bbl MOXeTe MOJyYUTh U3 OTHOIIeHUs (puc. 2-8), ABa NPYTUX OTHO-
menus (puc. 2-9).
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2V rue du Commarca Lyon
Boulevard Tirou, 255 Charerol  E

Puc, 2-8. Henopmaauzosannoe omnowenue

OTHowenve Customers

de s Constilucibn 2207

Bertlunds shabbkap

OTHoLweHue Invoices

50 H;'x\ﬂuan
10251 VICTE
10262 BUPRD

Puc. 2-9. Omnowenue c puc. 2-8 moxcno pai:dums Ha 5mu 06a OMHOUECHUS

6e3 nomepu OanHbIX

Mcnons30BaHHE IBYX OTHOIIEHU BMECTO OJHOTO YCTPAHSET N30BITOY -
HOCTb aJpPECHBIX JaHHBIX 3aKa34MKa, HO IMO3BOJISIET IIPU HEOOXOAUMOCTHU
HAWTU afgpec, CBsi3aB oTHolueHMs1 Customers u Invoices 110 comepxKalieMy-
cg B Hux romo CustomerlD

Knioun-kanpupatbl u nepBUYHble KN4
B rimaBe 1 s ompenenuia cogepXUMoe OTHOIIEHUST KaK HEYIOPSIOUYeHHOE
MHOXeCTBO, cocTosilee u3 0 uiau Gojiee KOPTeXKeii, U yKazaja, 4ToO IO OIl-
peaeaeHUIO KaxK bl 2/IEMEHT MHOXKECTBA KOPTeXel JOKEeH ObITh YHUKA -
JieH. B TakoM cityyae it 11000T0 OTHOILIEGHUS JOJKHA CYILECTBOBATEL KOM-
OMHAIMS aTPUOYTOB, OMHO3HAYHO OTIpeAe IS IoNIast KaX bl KopTeX. Takoi
Ha0op 13 OJHOTO UK OoJiee aTPUOYTOB Ha3bIBAIOT KJAIOUYOM-KaHAUIaTOM.
J1s 11000r0 OTHOILIEHUST MOXET CYIIeCTBOBAaTh 00Jiee OJHOTO Kialoda-
KaHIuaaTa, HO B JJIOOOM ciyyae KaXXAblil KIIOY-KaHAWIAT JOJIKEH OTHO-
3HAYHO OMNpeaessiTh KaXIblii KOPTEXK, YU HE TOJBKO IS JI000ro crietdm-
YeCKOro MHOXECTBAa KOpPTeXel, a Al BCeX BO3MOXHBIX KOpPTeXeil B JI0-
00if MOMeHT BpeMeHU. KcTaTu, oOpaTHBIM MPUHILIMI TOXE BEPEH: €CIU
B3STh IBa KOpPTeXa C ONMHAKOBLIMM 3HAYCHUIMMU KJIIOUA-KAHIMAATA, TO
00a 3TUX KOpTeXka MOJKHBI TPEACTaBIATh OOHY M Ty Xe cyImHocThb. Iloma-
TEKCT B TOM, YTO Bbl HE MOXETE OTIPEAEIUTh KII0U-KaHAUAAT SMIUPUYEC-
ku. Henb3s rapaHTupoBaTh, YTO HEKOE MoJie WX HabOp mojeil OyaeTr yHuU-
KaJbHBIM JIJIS1 BCEX KOPTEXel JUIIb Ha TOM OCHOBAaHMM, YTO TaKOU HaboOp
YHUKaAJbHO UACHTUPUIMPYET HEKOE OTPAaHUUYEHHOE MHOXECTBO KOPTEXEit.



MNABA 2 CrpyxTypa 6a3bl AaHHbIX

Mexny TeM oJHO3HaYHasl UACHTUUKALMS TI000T0 KOpTeXa SIBJISIeTCS He-
NpeMeHHBIM TpeboBaHMEM K KiIlouy-KaHaumaTy. IloBropio eie pa3s: BbI
JOJIKHBI TOHUMATh CHEUH(IMKY IpeAMETHON 00J1aCTH, YTOOBI IIPaBUILHO
OnpeneauTh KJI04eBoii Habop aTpuOYyTOB.

PaccmorpuMm oTHowenue /nvoices (puc. 2-9). Tone Cusiomer ID aens-
ETCS yHUKAJIbHBIM B 3TOM IpUMEpE, HO BeCbMa COMHUTEIbHO, 4YTO OHO
OyzmeT ocTaBaTbCsl YHHKaAJbHBIM B JajibHelIlIeM — Bedb KOMIAHUS CTpe-
MUTCSI MPOJaTh KaxXIOMY 3aKa3uMKy KaK MOXHO OOJIbIlle pa3JIuYHBIX TO-
BapoB! HecMoTpsi Ha Kaxyulyoocsi OYeBUIHOCTb BBIBOIOB, crelnduka
MpeaIMeTHOU 00JacTM TOBOPUT, UTO 3TO MOJE HE SIBISETCS KIIYOM-KaH-
IUIATOM.

Ecnu OykBasibHO clieoBaTh OMNMpENeieHUI0, TO KaXJI0e OTHOILIEeHUE
MOJKHO MMETh, 10 MEHbIIE Mepe, OJUH KJIIoU-KaHIUIaT — Habop Bcex
aTpuOyTOB, COCTaBISAIONINX KOpTexX. Kiltou-KaHAUIAT MOXET COCTOSITh U3
eIMHCTBEHHOTO aTpuOyTa (npocmoii K.114) WA MHOXECTBA aTpuOyTOB (CO-
craBHOU K1/04). Tem He MeHee, NOIOJHUTEJbHOE TpeOOBaHUE K KIIIOUY-

KaHIMUJATy TaKoe: OH JOJIXEH COCTOSITh U3 MUHMUMAaJbHOrO Habopa aTpu-
OYyTOB, OJHO3HAYHO WAEHTHU{ HIIMDYIONIMX KOPTEX, TOITOMY MTOTHBI Ha-
6op aTpUOYTOB OTHOLIECHUS He 0DS3aTENLHO IBISETCS KIIOUOM-KaHIMIA-
ToM. [IJIs1 OTHOIIIEHMsI, TOKa3aHHOTO Ha puc. 2-10, atpubyr Category JI) siB-
JIsieTcsl KJIIYOM-KaHaunaToM, a Habop {CaregorylD, CategoryName}xotd u
YHUKaJIEH JIJI KaXJ0ro KopTexa, He sIBJIseTcsl UM, Tak Kak atpuoyt Cate-
goryName Heobs13aTesieH 1J11 ONHO3HAYHOU MAEHTU(UKALIMKU KOPTEXa.

CategorylD | CategoryName| . Description.
| Beverages Soft drinks, coffees, teas, beers, and ales
Sweet and savory sauces, relishes, spreads, and seasonings
Desserts, candi=s, ar
Cheeses
Breads, crackers, pasia, and cereal
Prepared e
Dried fruit and bean curd
_ 8:Seafood Seaweed and fish

Puc. 2-10. Karou-xanoudam Ooadxcen 06bimb MUHUMAALHOIM, “eMY
coomeemcmeyem CategorylD, no ne coomeemcmeyem nabop {CategorylD,
CategoryName)

HHorna, XoTs M He 4aCcTO, OTHOIIEHNUE UMeeT HECKOJIbKO BO3MOXKHBIX
KJII04ei-KaHAUIaTOB. B 3TOM cilyyae MpoOeKTUPOBLIMK JOJKEH MO CBOEMY
YCMOTPEHUIO BHIOPATh OIMH KJIIOY-KaHIUIAT B KAUYECTBE NEPEUUHO20 KO-
ya, a OCTABLIWECH KJIIOYU-KAHAUAATHI OYOYT SIBISITbCS AAbMEPHAMUBHbIMU
Katouamu. DTO 0COOEHHOCTh JJOTMYECKOW Mojenu A0BoJbHO ymoOHa. (Ha-
MMOMHIO, 4TO JIOTUYecKass MOJeb TaHHBIX — abcTpakTHOe MoHsTHE). YTO-
OBl pa3anyaTh MOJENb U ee GU3MUECKYIO PEANH3ALMIO, ST TPEATOYUTAIO
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WCIIOIb30BaTh TEPMUH «KJIIOY-KaHIUAAT» U1l TOTMYECKOW MOAETU HaH-
HBIX U TIpUbepedb «NepBHUHBII KII0U» IS UCIIOJb30BaHUS B dusnuec-
KOW peanu3aiuyd MOICJH.

[IPUMEYAHUE Korma eqHCTBEHHO BO3MOXKHBINM KII0U-KaHIMAAT Yepecuyp
IPOMO3I0K (HArpuMep, COCTOUT U3 CIIMIIIKOM MHOTMX aTPUOYTOB WJIM CJIMILI-
KOM BEJIMK), Bbl MOXETE MCII0JIb30BaTh CIIELIMAJIbHBIM TUIT JaHHBIX, KOTOPBIi
MexaHu3M 0a3 naHHbix MicrosoftJet m Microsoft SQL Server nmomaep:kuBaioT
IUISl CO3[aHUsI MCKYCCTBEHHBIX KJloueil. B Takux MCKyCCTBEHHBIX KIOuax
XpaHATCS 3HAYEHUS, TeHepupyeMble caMmoii cucteMoil. HaspiBaemblie Auto-
Number B Microsoft Jet u Identity B SQL Server, mons 3Toro tuma o4eHb
YAOOHBI [T CO3MaHUs iaeHTH(hHKATOpos cTpoK. IIpu 3TOM moapasymeBaeT-
csl, YTO Bbl He OymeTe MbITaThCs CBSI3aTh I0JI€ 3TOrO THUIIA C KaKOW-HUOYIb
KOHKPETHOU CYIIHOCThIO MpeaMeTHOU obiacTu. Takue mojst He Gojiee yeM
SIpJbIKM. HUUTO HEe TapaHTUPYET, YTO 3HAYCHMS COMEPXKAIIMXCS B HUX BEJIM-
YKH OYAyT CTPOTO IMOC/IEA0BATEIbHBIMM, Bbl MPAKTUUECKU HE MOXKETE KOHT-
POJMPOBATH TIpoUecc ux reHepauuu cucrteMoil. Tak 4yTo He mbITailiTech Uc-
MOJIb30BaTh X [UIS1 YeTo-Jn0o elle, KpoMe HyMepaluu, UHaYe CTOJKHETECh
C Maccoi Tpodsiem.

XOTs BBIOOD KJTH0UA- KAHIMIATA SIBJISIETCS CEMaHTUUYECKOM TpobIeMoi,
He HaJeHTeCh, 4YTO aTPUOYTHI, C NOMOIILK) KOTOPBIX Bbl MOAEIUPYETE CYIII-
HOCTM pEaJibHOTO Mupa, BCerga IO3BOJSAT BaM IOCTPOUTH MOAXOMASIIIMIA
KJI04Y-KaHauaaT. JIroqu oObIYHO OT3bIBAIOTCS HAa CBOM MMEHA; HO, BHUMA-
TEJbHO TMPOCMOTPEB CTPaHULIBI TeJle(OHHONW KHUTH, Bbl yOENUTECh, 4TO
MMEHa BPSI JIM MOXHO pacCMaTpUBaTh B KaUeCTBE YHUKAJIbHOTO UACHTHU-
¢bukaTtopa aMYHOCTH.

Pazymeercst, CKOMOMHMPOBAB MMSI C PAAOM APYIHX ATPUOYVTOB, MBI TIO-
JIy4YUM B pe3yibTaTe KI04Y-KaHAWAAT, HO 3TOT MyTh MOXET OKa3aThCs M0-
BOJIbHO U3BMIUCTBIM. OmgHaxabl s pabotaia B oduce, Iae U3 ABAALATU CO-
TpyAHUKOB ABouXx 3Bajau Jlappu CumoH u eie ogHoro — Jlapu CumoH. OHu
umenu npospuia «Koporeiika Jlapu», «/lappi-semer» n «Jlappu-6.10m-
THH» TO €CTh POCT, HAIIMOHAJTBLHOCTh U LIBET BOJIOC COBMECTHO C UMEHEM
BBICTYITIAJIM, W BIIOJIHE yAauHO, B POJIM Kiloya-KaHauaara. B momoOHbIX cu-
TyalusiX HAUJy4YII Ui Cnocod MoJayYrTh KIH0Y-KaHAUAAT — UCIO0JIb30BaTh
uIeHTUUKaToOp, reHepupPyeMblii CUCTEMOI, TaKOl, HaNIpUMep, Kak IoJjie
Auto Number uau Identify. Ho moMHUTe: He cJeayeT MbITaTbCsS UCIOJb30-
BaTh 3TO I0JIE ISl 4ero-iaubo eile Kpome uneHTudukauum!

DyHKuMoHaNbHas 3aBUCUMOCTD
Konuenmuust ¢pyHKIMOHAIbHON 3aBUCHUMOCTH YPE3BBHIYAiHO ymoOHA I
aHa/Ju3a CTPYKTYphl JaHHBIX. PaccmaTpuBas n1000ii Koptexk T u nBa Ha-
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6opa aTpuOyTOB 3TOr0 Koprexa {X1,....Xn} u {Y ... ¥Yn} (MHOXecTBa X 1
Y He 00s13aTeNbHO SIBISIOTCS B3aUMOUCKITIOYAIOIMIUME) TOBOPST, 4TO Y
(HYHKIIMOHANBHO 3aBUCUT OT X, €CJIM IJIS KaXI0T0 BO3MOXHOIO 3HAYEHU S
X CyIIeCTBYET e AMHCTBEHHO BO3MOXHOE COOTHBETCTRVIOIIECE 3HaUeHHe Y.

Hanpusmep, B oTHomeHun Ha puc. 2-10, Bce KOPTEXU C OOHUM U TEM
xe 3HaueHueM | CaregorylD}GynyT UMeTh onMHaKoBoe 3HaueHue {(a-
regoryName, Description}. TIoaTOMy MBI BIIpaBe cKa3aTh, YTO aTpuOyr (-
tegory/ D yHKUIMOHANTBLHO OMpenessieT MHoXecTBO {CategoryName, Desc-
ription}. YaruTe, 4To 00paTHOM (HYHKIIMOHATLHON 3aBUCUMOCTH MOXET U
He ObITh: 3Has Beauuuny | CaregoryName, Description}, Helb3sl OMHO3HAY-
HO onpeneiuth Benuauny CategorylD.

Bb1 MoxxeTe yka3zaTh Ha GYHKIIMOHAJILHYIO 3aBUCUMOCTh MEXIY aTpH-
OyTaMM TakK, KaK 3TO clejiaHo Ha puc. 2-11. B Tekcre ciemyer 3amucaTh
(byHKIMOHATBHYIO 3aBUCUMOCTD B BUe BhIpaxkeHust X = Y, UTO UMTAETCS
Kak «X (PYHKIIMOHATBEHO 3aBUCUT OT Y7,

L 4

CategoryName

CategorylD  }—

L A

Description

Puc. 2-11. /luacpamma chyrriuonaibion 3aaUcHMOCHI 4PE3EbIHATHO
UHGOPMAMUSHA U UHMYUMUGHO NOHAMHA

MYHKIWOHATLHAS 3aBUCUMOCTD ITPUBJIEKAET YIEHBIX-MAaTEMATUKOB,
MOCKOJIbKY 3TO TTIOHSITUE SIBJISIE€TCS OCHOBOU JJISI pa3BUTUSI MaTeMaTU4YeC-
KMX MOAXOI0B K MOJIEIMPOBAHUIO NaHHBIX. EC/IN BBl CKIIOHHBI K TEOPETH -
YeCKUM U3BICKaHUSIM, TO MOXETe MCCIeNoBaTh, HAalIpUMep, CBOACTBaA ped-
JIEKCUBHOCTU U TPAH3UTUBHOCTU PYHKIIMOHAIBHOU 3aBUCUMOCTH.

Ha npakTuke ¢pyHKIIMOHAJbHAS 3aBUCUMOCTb — yIOOHBII CITOCOO OT-
pa3uThb TOT OYEBUIOHBINA (haKT, 4TO IJIST JTIOOOTO OTHOIIEHUS CYIIECTBYET
HeKWil Habop aTpuOyTOB, YHWKAJIbHBIN IS KaXIOTO KOpTeXa TaHHOTO
OTHOIIIEHUsI, W 3Has 3TOT HAbOp, MOXHO OIpPEneNTh 3HAUYCHUS IPYTHX,
HEYHUKAaJIbHBIX aTPUOYTOB.

Ecnu {X} aBnasieTcs KJIIO4OM-KaHIUAATOM, TO Bce aTpuOyThl {Y'} PyHK-
LMOHAJIbHO 3aBUCHMBI OT {X}: 3TO CliefyeT U3 ONpeaeIeHUs KiIova-KaH-
munata. Ecnu { X He aBisIeTCS KIIOYOM-KaHIUIATOM, 1 GYHKIIMOHAIbHAs
3aBUCUMOCTb HETpUBHUAIbHA (TO eCcTh {Y} He SBISETCS MOAMHOXECTBOM

{X}), Torma oTHOIIEHUE 00SI3aTeIbHO OYIET COmepKaTh N30BLITOYHEIC JaH-
Hbl€ U JajbHelIIeit HopMaau3alluu He u3bexarh. Jlo MU3BECTHOU CTeneHU



HOopMaJu3alud — 9TO [policcc, KOHCYHBIM pE3YJIbTAaTOM KOTOPOTIO ABJIA-

eTcsl amarpaMma (hyHKIIMOHAABHOH 3aBUCUMOCTH, MOA00HAasT U300pakeH-
HOI Ha puc. 2-1 |, Ha KOTOpOU BCE CTPENKU BBIXOAST U3 KJItOUYeH-KaHIU-
JaTOB.

Mepsasa HopmanbHas ¢popma

OTHoOLIeHMEe HAXOJUTCS B MEepBOM HOPMaJbHOM (POPME, eCclIM JOMEHBI, B
KOTOPBIX OIIPEACICHBI €Iro anI/I6YTbI, ABIANOTCH CKATSIPHBIMU BEJTHY -
mu. [Tonsatue CKaJ‘IHpHOfI BENMYHUHBE — OOHOBPEMEHHO CaMO€ IPOCTOEC "

caMoe CJIOXKHOE€ B MOIEIMPOBAHUM MaHHBIX. [IpUHIIATT TaKOB: KaXIbli
aTpuOyT KopTexXa JOJIXKEH COJAepXaTh OTAEJbHYI0 BeauuuHy. Ho uTo ato
o3Hauaer? B oTHomeHwu, m3obOpaxkeHHOM Ha puc. 2-12, atpubyr [ltems
HECOMHEHHO COEPXUT COCTAaBHbIE BEJIMYMHBI U MMOITOMY OTHOIIEHUE HE
HaXOMUTCS B MIepBOil HOpMabHOU popme. Ho oKOHUATEIbHEIN BRIBO HE
BCerga CTOJb OYEBUICH.

OifeiD | Cistomend | . OrderDate | ltems || BederTotal |
1E J 1/1/99 3 Zaanse koeken, 1 Tade au sucre 0
33 4 Mozzarelia di (Git

Raviali Angela, 6

Puc. 2-12. Ampubym Items 6 danHomM omHoweHUU He 2649eMCs CKANAPHbIM

He Tak npocTto onpenenuTs, SBasgeTcs I aTpuOyT CKaJISIPHBIM — MBbl
CTaJIKMBAJUCh C 3TUM, KOT/Ia paCCMAaTPUBAJIU MOJEJIMPOBAHUE UMEH U afl-
pecoB B ryaBe |, MOXHO IIpHEBECCTH U JPYTUE IPUMEPHI «KOBAPHBIX» BHIIOE
noMeHoB. Hampumep, mara coCTOUT U3 TpeX Pa3IUUYHBIX KOMIIOHCHTOHR;
IHS, Mecsla u roga. Kak iydine XpaHUTh AaTy: Kidk TpU pa3JUYHbIX aTpU-
Oyta win kak eguHoe nenoe? Kak Bceraa, OTBET 3aBUCUT OT OCOOEHHOC-
Tell MpeaAMEeTHON 00JacTu, KOTOPYIO Bbl Moneaupyete. Eciu B Baleit cuc-
TeMe JlaTa UCTIOJIb3YETCH UCKIIOYUTEIbHO UJIU AaXe MPOCTO B OOJIbIINH-
CTBE cly4aeB KaK OTAeJIbHAasl BEJIMU1HA. TO OHa — CKalisipHasi BEJIWYUHA.
Ho ecnu cuctema yacto paboTaeT ¢ OTACAbHBIMU COCTABISIOUINMI AATHI,
JIy4llle XpaHUTh €€ B KauecTBe Habopa U3 Tpex pa3HbIX aTpUOYTOB (HillPH
Mep, €CJIA BaC UHTEPECYET TOJbKO MECSI U TOfl, & HE KOHKPETHBIN J€Hb:
WU TOJIBKO MeECSl M JeHb, HO He roa). Takue ciydyaum He OYEHb 4acTo
BCTPEYAIOTCSI, HO HEJNIb3s CKa3aTb, YTO UX HET COBCEM.

ApudmeTnyeckue MaHUMYJISILUU C JaTaMUA YTOMUTEIbHBI, TaK 4TO B
OOJIPIIMHCTBE CJIyyaeB Jyuylle MCIOJIb30BaTh AJSI XpaHEHUS AAThl MOJS
tuna Date Time, 97066l MEPENTOXKUTH OOJBIIYIO YaCTh BBIYMCIUTEIbHOM
paboTHI ¢ TaTaMU Ha caMmy cpeny pa3paboTku. TeM He MeHee, TaKOW MOJ-
XOI MOXET IMPUBECTH K O1LIHMOKIM, ecIM CpPaBHUBATH JaHHBIE TOJBKO B TON
4acTu, KOTopas COMepXUT naty. OmuOKY MpaKTUIeCKU HeM3DeK LI, eCTn
WTHOPUMPOBATH YACTh MOJIST, OTBEUAIOIIYID 34 XpaHeHUe BpeMeHu. [lonye
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THM, gpr PUCBAMEBACTE comepxumomy nonst Date Created 3HaYeHUS, BO3-
Bpamaemsie ¢pyHknueir Now (VBA): BenawmuumHy, comepxkallylio W maTy, 1
Bpemsi. Eciv moTrom Bbl MOMBITAETECh CPABHUTH COAEPKMUMOE TMOJISI C pe-
3yJabTaToM, BO3BpalacMeiM (yukieil Dafe(), TO HOJIydUTe HEBEDPHBIM
pe3yabTaT (3Ta QYHKIMS BO3BpailacT ToAbKO Aaty). Jaxe eciaud Bbl HU-
KOTJa He TMOKa3blBaeTe 3HAUYEHWE BPEMEHU TMOJIb30BaTesIsIM, OHO BCE PaB-
HO XpaHUTCs BMECTe C AaTOi, a BeAMYUHBI «1/1/1999 12:30:19 AM» u «1/
[ /1999 oueBMOHO HE COBIANAIOT.

Yacto npobiaeMbl, CBSI3aHHbIE C COCTaBHBIMM JaHHBIMHU, BO3HMUKAIOT
MPpU MOAETIMPOBAHUU KONOB U ¢hi1aroB. MHOXeCTBO KOMIaHU I UCTIONb3Y-
10T JUISl BEACHUS yueTa CChUJIOYHbIE HOMEpAa, 4acTO MPEACTaBASIONINE o -
©00if HEKOTOPYIO TOCIeN0BaTEIbHOCTh CUMBOJIOB, HamipuMmep REF(010398.
DTO MOXET 03HayaTh, HallpUMEp, UYTO YUETHAs 3alUCh C TAKUM HOMEPOM
SABJISIETCS TIepBOM 3anuchio B Mapre 1998 1. Tak Kak MaJIOBEpOSITHO, UTO
BaM yIAacTCSd M3MEHUTh YUYETHYIO MOJUTUKY KOMIIAHWHU-3dKA3UHKA, BPSI
JIK CTOUT MaHUTTYJIMPOBATh OTACIbHBIMU KOMIIOHEHTAMU YYETHOTO HOME-
pa B MOJIe/IU TaHHBIX.

3HaYUTEeIbHO MPOLIE U MEPCIEKTUBHEE XPAHUTH KOMIIOHEHTBI HOMEpa
Kak otaeibHble BennuuHbl: (Ref#, Case#, Month, Year). B atom ciyuae
oInpejeiecHUe HOMepa Cledylolleil yueTHON 3anmucKu WU YYETHBIX 3amu-
ceil, CO3MaHHBIX B OMNPEIEJICHHOM TOMYy BBIMOJHSETCS C MOMOLIBIO TTPO-
CTOrO 3arpoca 3HaYeHMs OJTHOTO M3 aTpuOyTOB U HE TpeOyeT BBIMOJHSTH
CJIOXKHbIEOTIEpaIUK.

DTO BaxXHO JJis1 00ecreyeHst BHICOKON MPOU3BOAUTEILHOCTU MPUIIO-
JKEHWIT, B yacTHOCTH, KOTJA pealu3yeTcsl MOJIelb KIMeHT-cepBep. Benb mis
WU3BJIEYEHUS YaCTU JAHHBIX U3 CEPEMHBI CONEPKUMOTO TOJISI MOXET TMOo-
TpeboBaThCs JioKajlbHass 00paboTKa 3amMCHU Ha KOMIIbIOTEpE-KJIUEHTE,
BMECTO TOTO YTOOBI BO3JIOXUTH 3Ty 00SI3aHHOCTb Ha CEpBep.

Jlpyroii TUN COCTaBHBIX TaHHBIX, TAKXKE BBI3bIBAIOIINN CIIOXHOCTHU
nmpu MONETHPOBAHNK — OUTOBBIN (yar. B mpuHSATO# MoBceMecTHO Mpak-
TUKE MPOTPAaMMUPOBAHUS MHOXECTBO OyJIEBbIX BEJIUUMH COXPAHSIOT B
BUJe 3HAUCHU WHAMBUIYaJTbHBIX OUTOB B CJIOBE, a 3aT€M HCIIOJb3YIOT
MOOUTOBBIE OTEepalluK, YTOObI MPOBEPSITh U U3BJIEKATh 3TU 3HAYCHMUS.
Hanpumep, nporpammupoBaHue ¢ moMoubio Windows API B 3HaUUTEb-
HOW CTETNEeHU OCHOBBIBAETCS HA TaKOW TexHoJoruu. B obuiem ciyyae ta-
KOW TMOJXOJ BMOJIHE OTMpPaBAaH, HO B PEJSILIMOHHOW MOJEIW AaHHBIX 3TO
He TaK. 3/1eCh OH HE TOJIbKO HapylllaeT MPUHIMITBI ePBO HOPMATbHOM
(opMBbl — BBI MPOCTO HE CMOXETE €ro MCMOIL30OBATE, TAK KaK HU MeXa-
HusM CYBJ Jet. nu Bepcuu a3bika SQL mig SQL Server He moamepxu-
BalOT OUTOBBIE omepaiMu. BriMmonHsiTe Takue onepauuu, MCMOAb3Ys
coOcTBeHHBIE (DYHKIIMY B IPUJIOXKEHMSIX 0a3 MTaHHBIX, HO TOJHKO B Mic-
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rosoft Access (Microsoft Visual Basic He IT03BOJISIET UCITOJIb30BaTh B 3all-
pocax (hyHKLIMMW, HAaMKCAaHHBIE CAMUM IMoOJb30BaTeleM). Takoil MOAXOH
TpeOyeT DOIMOJHUTEIbHO 00pabaThIBATh PE3YIbTATHI BHITTOJHEHMS 3aIlpo-
COB Ha JIOKaJIbHOM KOMIIBIOTEPE.

K coxaneHuio, momoOHbIe OTpaHUYEHUS] YaCTO HajaraloTcs IpeabIc-
Topueil pa3pabOTKU: MCIOJb30BABUIMMUCS B IMPOILIOM CpeaaMU pa3padoT-
KM, KOPIIOpaTUBHOM MOJUTUKOM U T. I.. Ho eciiu y Bac ecTb KaKOW-TO BbI-
0op, coxpaHsIiiTe B KaXJOM OTIEJIbHOM aTpUOyTe TOJbKO OAHY JTOTUYECKU
HeleauMyloyacTb MHGopmauuu. Ecnu Bbl HcTioNb3yeTe yHACTeA10BaHHY IO
nHbOpMaIUIO, TO BCEraa MOXeTe pa3le/IuTh TaHHbIe Ha JOTUYEeCKU He3a-
BUCUMBIE COCTAaBJSIONIME U XPAaHUTh 00€ BEpPCUU NAHHBIX — CTapylo u
MoauGHUIIMPOBAHHYIO.

CyImecTBYIOT Ipyrue BUABI COCTAaBHBIX HAHHBIX, O KOTOPBIX CIIEIyeT
no3a00TUTHCS, KOTAa pedyb UAET O MPUBEAECHUM K MEepBOM HOPMaJbHOU
dbopme: 310 MOBTOpSTIONIMECS IPYrinLl AaHHBIX. Ha puc. 2-13 nzobpaxeHo
oTHomeHHe Invoices. KTo-To Tae-To pemui, 9To 3aKa3unmKaM HeJIb3s T0-
3BOJIMTH MOKYIIATh Oojiee MSITH HaMMEHOBaHMIA ToBapa 3a onuH pa3. (51 Oymy
CTpAITHO YAWBJIEHA, €CIU OKaXeTCsI, YTO 3TOT KTO-TO COTJIacOBaJl CBOE pe-
IeHNe ¢ MEHeIXepoOM IT0 TpomaxaM). A eClii Cepbe3HO, TO TaKOe Orpa-
HUYeHWe BCerna HajaraeTcs Ha CUCTeMY MCKYCCTBEHHO, OHO He 00yCIIOB-
JIEHO OCOOEHHOCTSIMM BeleHUsl Ou3Heca. MICKycCTBEHHOE OrpaHUYEHUE
BCeraa BpeMHO, a B JAHHOM cJiyJae £1l¢ ¥ HECOMHEHHO OIMOO0YHO.

TR e g
4 Tofu

1 ANTON : Cabrales avioli Angela
__2BLAUS __ Louisiana Fiery Hot Pepper Sauce 2 0 R !

ol | Cume] TR i T | M| O8]
110 0D L

Puc. 2-13. Dma modeav Oannvix o2panuvueaem Hucio ROKYNok,
Komopbte moycem COeAams HOKynamens

Jpyroii mpumep NOBTOPSIIOIIMXCS TPYIII pUBeaeH Ha puc. 2-14. Omu-
GOYHOCTb 3TOTO MOJAX0JA HE CTOJIb OUeBUAHA, U Ha €ro OCHOBE OBLIO CO-
31aHO MHOXECTBO BITOJIHE PabOTOCTOCOOHBIX 0a3 maHHbIX. OmZHaKoO 3TO
BCETO JUIITbh BapuaHT MOAX0Aa K OpraHM3alluM TaHHBIX, IMTOKa3aHHOTO Ha
puc. 2-12, ¥ OH UMeeT Te Ke camble HeIoCTaTKU. YTOOBI YOSTUThCS B 3TOM,
MOTBITAUTECH COCTABUTH 3aIIPOC C LIEJbIO OMPEACIUTh, IS KAKOTO U3 TO-

BApOB Pe3yJIbTAThl IIPOAX MPERLICHIM 3aIUIAHUPOBAHHYIO BEIMYUHY Ha
10% B I xBapTaie.

TV g | SCIALI A il et e | A BU ] Taigetiing] Beluning
5 §1 000 00 .o §.00 0.0 |
e 0 .00 |
§1.00 .00 |
(y] $0.0C §000
fi5) i

nie e

Puc. 2-14. 30ecv npucymcmeyrom noemopsarouguecs zpynnot
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Bropasa HopmanbHasi ¢opma

OTHOIIIEHWe HAXOIMTCS BO BTOPOM HOPMalbHOU dopMe, eciu OHO Haxo-
IUTCS B TepBOM HOpPMasbHOU (opMe, U Kpome TOTO, BCE €ro aTpuOyThl
3aBUCST OT MOJIHOI'O Habopa aTpMOYTOB kiiioda-kaHaunara. Hampumep,
KJII0YOM OTHOLIeHMsT Ha puc. 2-15, asmserca |ProductName. Supplier-
Name}, Ho none Supplier Phone Number omnpeneisieTcsl TOJbKO 3HauyeHUEM
noast SupplierName,a He MONHBIM HaOOPOM aTPUOYTOB COCTABHOIrO KJIIOYA.

CIENT ‘1'-‘\\5.53-‘2352 .............
(171) 555-3222

oodiments. fINO)  S55ABI

Pucynox 2- 75. Bce ampuGymoi omuowenus 004xcHbl 3a8ucems
0m NoaAHO020 Karoua

MBI yXe BUICIH, YTO TaKask 3aBUCMMOCTb MEXIy aTpuOyTaMK MPUBOIUT
K M30BITOYHOCTH JAHHBIX, a U3OBITOUHOCTh, B CBOIO OYepEIb, K BO3MOXK-
HBIM HETIPUSITHOCTSIM B Mpoliecce MOMAEePXKKU 6a3bl. bojee coBepilleHHO ¢
3TOW TOYKU 3pPEHUSI SABJISCTCS MOMENb, U300paxxeHHas Ha puc. 2-16.

OtHolleHne FProducts

Proguclih] FrnduciNanie [ Casioryame |
1 Chai Beverages |
2 Chang _ Beverages
3 Aniseed Syrup Condiments |
4 ChefAnton's Cajun Seasoning Condiments
5 ChefAnton's Gumbo Mix Condirnghts

OTHOweHve Suppliers

Fupiinthame.
1 Exotic Liquids

2 New Orleans Cajun Delights
3| Grandma Kelly's Homestead
4 Taokyo Traders

5 Cooperativa de Quesos Las Cabras’
6 hayumi's

7 Paviova, Lid

8 Specially Biscuits, Lid.
9 PB Knackebrod AB

Puc. 2-16. Dmu dsa ommowenus Haxo0amcs 60 6MOpPoOl HOPMAALHOU
dopme

JlaHHast MOZIeJIb SIBJISIETCSI CJIEACTBUEM NEKOMITO3UIIUU UCXOTHOTO OT-
HOIIIEHUsS] Ha IBa HE3aBMUCUMBIX OTHowieHwus: [Froducts w Suppliers. Tlpu
TaKOM NgKOMITO3UIIMKM BBl HE TOJBKO yCTpaHsieTe U30BITOUHOCTh JaHHBIX,
HO TaKXe MOo3BoJisieTe 3anucarb UHGOpPMaIMIO O MOCTaBUIMKE, 1O TOTO KaK



m YACTb 1 T20pits pensiumoHHbIX 6a3 faHkHLX
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CTaHET U3BECTHO YTO-JIMOO O MOCTABISIEMBIX UM MPOAYKTAX. DTOTO He k35
ObUIO cHeNaTh B MCXOJHOM OTHOILIEHWHU, TaK KaK HU OJHA W3 COCTaBISIO-
X TIEPBUYHOTO KJII0Ya HE MOXKET OBITh MyCTOM.

CymecTByeT U apyras npo0jeMa, CBA3aHHasl CO BTOPO HOPMaJIbHOM
¢opMoii. OHa BO3HMKAET MPU MOMBITKE OMEPETHCS B XOJAE MPOEKTUPOBA-
HUSI MOJIEJIM TaHHBIX Ha (DaKThl 1 0OCTOSITEIbCTBA, KOTOPBIE CTIPABEAIUBbI
ceiluac, HO B JaJIbHEHIIEM MOTYT KapAUHaJIbHO U3MEeHUThcsl. Hanmpumep,
OTHOIIIEHME Ha puc. 2-17 co3maHO ¢ pacyeToOM, YTO Y MOCTaBIIMKa Ha Te-
KyIIUA MOMEHT TOJbKO OfauH aapec. OgHAKO 3TO BOBCE HE 3HAUUT, UTO B
OyaylieM y KOTOo-HUOyIb U3 [OCTABIIMKOR He OKAXETCSI HECKOJIBKO aape-
COB, UTO MOTPEOYET MEPENETIKU YK€ TOTOBOI CUCTEMBI.

0 Frince Edwird Farade

&l HiJ1C3

s - .
Puc. 2-17. Kancowtii u3 nocmasuuxos moxcem umems Heckonbko adpecos

TpeTbs HOpmanbHas ¢popma

OTHOIIEHWe HaXOOUTCS B TPEeTbeil HOpMaJIbHOUM (hopMe, eciad OHO Haxo-
IUTCSI BO BTOPOIl HOpPMaJIbHOI (hOopMe, M KPOME TOro, BCE HEKJIIOYEBEHIE
aTpuOyThHI COBEPIIEHHO He3aBUCUMBI. JlaBaiiTe BO3bMEM B KA4ECTBE IPU-
Mepa HeKylo KoMITaHMI0, pacmojiokeHHY0 B CILIIA, y KoTopoii B KaxkaoMm
W3 IITaTOB UMEETCS eNMHCTBEHHBIN ouc Tpoaaxk, a B KaxkaoM U3 oprcoB
paboTaeT onUH COTPYOIHUK. B OTHOIIEHN M, TOKA3aHHOM g PUC. 2-|§_ Cy-
IIECTBYET 3aBUCUMOCTb MCHIIY aTpubyTraMu Region u Salesperson, HO HU
OIVH W3 3TUX aTPUOYTOB HE SIBJISIETCS KIIOUYOM-KaHINAATOM TaHHOTO OT-
HOIIICHUSI.
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e CompanyNamie . [ Region  Salespersun
1 Hottom- Dollar Markets BC MarareiPeacock |
10290: € cio Mingira SP Laura Callahan
10347 Fa

SP Laura Callahan |

SP Laura L

ur Lanchonetes SP Laura Callahan
| Great Lakes Food [Varkel  OR Michae! Suyama
t Lakes Food Market  OR Michael Suyama

urante DF ..- Nancy

DF i Nancy Davolio
RJ -Janet Leverling
RJ Janet Leverling
RJ [znry Davolio
52 Hanar Carnes RJ lanelLeverling
10415 Hungry Coyole Import Store OR iMichael Suyarna
I275 Hungry Coyote Import Store  OR *Michael Suyama |
10994 Hungry Coyote Import Store OR  IWichaelSuyama J'

Puc. 2-18. Hu ampubym Region, nu ampubym Salesperson ne agaaromes
Karovamu-Kanoudamamu, Xoms u NOAHOCMbIO 3a8UCAIN Opye om dpyea

Pacckaxy o TpeTbel HopMaibHOU dopMme moapoOHeil. Hampumep, nis
0OJIBIIMHCTBA HACEJEHHBbIX MYHKTOB Bbl MOXeTe 3a1aTh B KaueCTBE UIECH-
tudukaropa Benuuuny PosatalCode (ITo4TOBBIA MHAEKC), OCHOBAHHYIO Ha
couetaHuu BeaudyuH City (I'opon) u Region (PaiioH), Tak 4TO OTHOIIIEHUE,
nmoka3zaHHoe Ha puc. 2-19, He HaxoAUTCs B TpeTbeil HOpMaibHOU (hopme.

Companyams

Bolide ¢
Han app'

Puc. 2-19. Omnowenue ne naxodumcs 6 mpemvei 1HopMainioil popme

JIBa oTHOIIeHUS Ha puc. 2-20 TeXHUYeCKU 0ojiee KOPPEKTHBI ¢ TOUYKHU
3pPEHUS TEOPUU HOPMANW3ALIHIK, YeM TO, 4TO Ha puc. 2-1Y. Ha camowm nene
eIMHCTBEHHBIM MPEUMYIIECTBOM, KOTOPOE BBl MOJYYUTE B pe3yJbTaTe
MPOU3BEAEHHON NEKOMIO3ULIUMM MCXOAHOTO OTHOINEHUS, OYIeT BO3MOX-
HOCTb aBTOMAaTHYECKOTO MTOUCKA HYXKHOTO MOYTOBOTO MHAEKCA, M30aBIIsIIO-
11145 TIOJNIb30BaTeNell OT HECKOJNBbKHUX JIMIMHUX HaXaTHil KIABUIL. DTO He
Takoe yX HE3HAYMTEJbHOE [1PEHMVIICCTEO, K TOMY Xe JOCTUYb €T0 MOX-
HO ¥ MHBIMH CIOCO0aMU, He TPEOYIOIIMMU BBIMOJHSITL COIUHEHHE OT-
HOIIEHUHN KaXAblil pa3, KOTAa HYXHO MOJYUYHUThb aapec.
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40 Paulo ‘SP
SaoPaula 'SP

Mineiro

G Rastau

Hanrn Carnas Hio de Janeiro
k ON- 3 Camera 22 con Ave Carlas Snublelle #8535 San Cristobal  Tachirs
Impart Store City Center Plaza Elgin OR
Garden House = [ owes Isle of Wight

| e de Janeiro [
|Sin Cristébal
E

Puc. 2-20. Dmu deéa omuowenus Haxo0amcs 6 mpennseii HOPMAAbHOU
dopme

Penrenue, xorga M Kak BBOOUTb B MOIE/L TPETbIO HOPMAJbHYIO (hop-
MY, MOXET IIPUHUMATHCS TOJIBKO C yUeTOM CEMaHTUKU CTPOAINIEICH MOJIe-
Ju (BIpoyeM, KakK M J0oe Apyroe pelieHue B XolAe MOCTPOEHUS MOACIU
naHHbIX). Kak nmpaBujio, oTaejibHble OTHOIIEHUS MPOEKTUPYIOTCS TOJIbKO
IS MOJEJIMPOBaHUSI HauOoJiee Ba’KHBIX CYIIHOCTEM MpeaMeTHOM obJac-
TH, WKW KOTJa MpearoiaraeTcsl 4acToe MU3MEeHEHUEe KaKUX-TO JaHHBIX, WU
KOTJa BBl IMOJIydyaeTe B pe3yjbTaTe CO3JaHUSI KOHKPETHOTO OTHOILIEHUS
CEPBE3HBIC TEXHOJIOTMYECKME BBIroabl. I1ouToBbIe MHAEKCH U3MEHSIOTCS,
HO HE YacTo; KPOME TOr0, OHU HE SABJISIIOTCS CYIIECTBEHHO BaXXHBIMU 3Ji¢ -
MEHTaMU OOJIBIIMHCTBA CHUCTEM.

[anbHeiwas Hopmanusauus
[lepBbie Tpu HOpMaibHBIE (POPMBI OBLIU BBEAEHBI TOKTOPOM K 01100 B €TI0
OPUTHMHAJIIBHOM paboTe Mo PEJHLIMOIHON TEOPUU, U B [10JABIASIONIEM OOJIb-
LIIMHCTBE CJy4yaeB 3TO BCE, O YeM BaM clieJlyeT 6ecrOKOUTbcs. Beromu-
Halo TIOCJIOBMILY, KOTOPYIO s CHBIIIaNa B yHUBepcuteTe: «Kirou, 1enbrii
KJIIOY M HUYEro KpoMme KJouya, U Ja moMoxeT MHe Konn's

Jlpyrue HopMmanbHble popMbl — boiica-Koana, yerseprag n naras,
ObLIM pa3paboTaHbI JIs1 CTIeMaJbHBIX CIy4aeB, KOTOPbIE PEIKO BCTpeya-
JOTCS Ha TIpakTUKe.

HopmanbHas ¢popma Boiica-Koana

HopMmanbHast ¢opma bBoiica-Konma paccMaTpuBaeTcs KaK BapHaHT Tpe-
Thell HOpMaJibHOU opMbl. OHA MMEET AeJIo CO ClieliMalbHOI pa3HOBUII -
HOCTBbIO OTHOIIIEHUM, IJISI KOTOPBIX CYIIECTBYET HECKOJIBKO KII0YEii-KaH-
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Aunaros. MakTuyecku, YToobl TPUMEHSTH HOpMaIu3auuio no boiicy-Koi-
Iy, HY>KHO COYeTaHWe HECKOJbKUX YCIOBUIA:
* OTHOIIIEHUE JOJKHO UMETh HE MEHEee/IYX KIo4Yel-KaHAuIaTOB;
* 10 KpaliHel Mepe ABa Kilouda-KaHIuaaTa JOJXKHBI ObITh COCTaBHBIMU;
*  KJIIOYM-KaHIMAATHI TOJKHBI UMETh MePEKPhIBAIOIIMECS ATPUOYTHI.

[Mpocreitmuii cnocod MoHAThH, YTO Takoe HopMasibHas (opma boiica-
Konna — ucnonb3oBaTh GyHKIIMOHANbHBIE 3aBUCUMOCTU. HopmanbHast
dopma Boiica-Komma, B cviiinocTH, paBHOCHIbHA YTBEPXKIECHMIO, 4TO MEX-
Iy KJTH0UaMU-KaHIUIATAMA OTHOLIEHUST HET PyHKIIMOHATbHBIX 3aBUCUMO-
cteif' . Bo3pMeM, K MpuMepy, OTHOILIEHUE, U300paxxeHHoe Ha puc. 2-21.
OHO HaxOIUTCS B TPEThell HOpMabHOU dopMe (ecau MPeanoa0XKUThb, YTO
MMSI TIOCTaBIIMKA YHUKAIbHO), HO BCE €lle COMEPXKUT CYIIECTBEHHO U3-
OBITOUHbIE TaHHbIE.

— SuppHedEte.
14 Forr _.::.men srl
20 Leka Trading

6 Mayumi's

24 (iay Mate ) 51 A0 34240

[ Stpilighb]
Ay

Cluesos

Puc. 2-21. Omnowenue naxooumcs 6 mpemoeli HopMa1bHOIH opme,
HO He ydoeaemeopsaem Hopmaavhoi opme Lonca-Kodoa

B manHOM cnydae mMeeTcsa ABa Kioda-KaHmumarta {SupplierlD, Pro-
ductlDin {SupplierName, Product [1)}.a nnarpaMmma pyHKIMOHaJbHOH 3a-
BUCHMOCTHU TTOKa3aHa Ha puc. 2-227,

| K coxajieHu1o, 3T0 yTBepXKaeHne HeTOYHO. OObIUHO NoubiviaTes Gosee hopMaTbHbIM
onpenetednen: orHomenne R Haxogutea B HopmanbHo# dopme boiica-Konna torna u
TOJILKO TOT/A, KOr/ia VIS 000 HETPUBUANLHOM (PyHEINOHATLHOI 3aBucuMocTr (X} a 1Y)
Mexay arpubyramu R MHOXecTBO atpntyios | X} (Ha3plBaeMoe IeTepMUHAHTOM (DYHKIIMO-
HAJIBHOW 3aBUCHMOCTH) BCETIa COMEPXKMT KaKOH-HUOVILL M3 KIOUeH -KaHanIaToR. [Ipn aToM
Ha [} He HajaraeTcsl HMKakux orpaHmyeHuit. [lostomy B HopmanbHOIt dopme Boiica-Konna
KIIOYM-KAHIUIATHI MOTYT (hyHKIIHOHAIBIO 3aBHCETh APYT OT Jpyra WIM 4acTh aTpUOyTOB OfI-
HOTO K}04a-KAHIAIATA MOXET (PYHKIIMOHATIBHO 3aBUCETh OT APYVIOro KIHMa-Kanaunara. —
Tpum. nepeas.

! Ha gmarpamme ccri, OIMOKA M OTCYTCTRYeT BaXHasl AeTalb. BepTUKalbHas CTpesKa MEXIy
KJII0YaMHU-KaHAUIAaTaM1 IOJDKHA ObITh JABYHAIPABICHHOM, KaK U MeX1y atpubyTamu Sup-
plierlD v SupplierName. D10 03HaYaeT, YTO CYIIECTBYIOT /11¢ (GYHKIIMOHAIbHbBIE 3aBUCHMOC-
T™: (SupplierID}> {SupplierNameyn |SupplierNamel-> {SupplieriD). Hu omHa u3 3THX
(hyHKLIMOHATEHEIX 3aBUCUMOCTEN HE SIBJISIETCSl TPUBUAIBHOM U HE COIEPXMUT KITlova-
KaHIMIATA B IeTep a1, C1e0BATEILHO, COITACHO JAHHOW BhIIe OPMY/INPOBKE,
Kaxjasi U3 3TUX 3aBUCUMOCTeil HapyaeT ycinoBue Boiica-Konna. — [lpum. nepes.
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SupplierlD

ProductiD

- Quantity

> UnitPrice

SupplierName

ProductiD

Puc. 2-22. JJuazpamma hyHKuuonaibion 3aeucumocmu 0431 OMHOWEHUS,
nokasannozo na puc. 2-21

Kak BBl MOXKeTe BHICTh, CYIIECTRBYeT GYHKIIMOHATIbHAS 3aBUCUMOCTD
{SupplierlD} > {SupplierName}, koTopasi HapyllaeT HOPMaJIbHYIO POpMY
Boiica-Kogna. KoppekrHas Mogenb mokasaHa Ha puc. 2-23.

OtHowweHne Suppliers

| SuppliarD | SuppilerNane
20 Leka Trading
5 Cooperativa de Guesos Las Cabras’
14 Formaggi Fortini s.r.1 |
& Mayumi's
24 Glday, Male

OtHoweHne Products

| Suppiis | Froduedl | Quantity | UnitPrics |

| 20 42 10 %9 80
5 " 12 " $1400

| 14 72 5  $34.80
B 14 9 §18ED0

l 24 51 40 $42.40

Puc. 2-23. Iloanocmvio HOpMaAu306anHbll eapuanm mooedu,
uzobpaxcennoii na puc. 2-21

Hapymenust HopmanbsHoi dopmbl boiica-Konna ierko nzbexars, eciu
YIEJIUTh BHUMAHUE JIOTUYECKOMY CMBICIY NMPOEKTHPYEMOrO OTHOIUEHUA.
Ecnu otHomeHue Ha puc. 2-2 | cogepXut nHGOPMaLUIO O TPOU3BOIUMOMI
IPOAYKILIMH, TO Tyaa HEe CeAyeT BKJIYaTh MH(GOPMALIMIO O MOCTaBIINKE
(pa3ymeeTcsi, BEpHO U OOpaTHOE yTBEPXKAEHHUE).
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YerBepras HopmanbHas ¢popma

YeTtBepTast HopMasibHas opMa TOABOIUT TEOPETUUECKYI0 0a3y oI UHTY-
UTUBHO OYEBUAHBIN MPUHLUI: HE3aBUCUMBIE TTOBTOPAIOIINECS TPYIIITHI
MaHHBIX He CIeAyeT pa3MellaTh B OMHOM U TOM Xe OTHoIIeHuu. [1penmno-
JIOKUM, YTO COOCTBEHHAs TpONYKIMs KommauHum «Northwind Traders»
YIAKOBBIBACTCH B Tapy HECKOJIBKUX pa3MepoB, YTO 3Ta Tapa IMOCTaBISIETCS
HECKOJbKUMHM MOCTaBIIMKAMU, U YTO KaXIbIi IMMOCTAaBIIMK OOeCIIeYnBaeT
KOMIIAaHWIO Tapoil BceX HeoOXOAMMBIX pa3MepoB. HeHopManu3oBaHHBIM
BapUaHT OTHOWEHUST Products Mor OBl BBITJISIACTb TaK, KakK MOKa3aHO Ha
puc. 2-24.

(e 1 SuppliorName

Chai Exotic Liquids 8 nz, 16 0z, 32
Chef Anton's Cajun Seasoning New Orleans Cajun Delights 8 oz, 16 0z, 32 oz |
Paviova Pavlava, Ltd o 80z, 1502, 320z |

Puc, 2-24. Ommuowenue He 7641emc HOPMAAUOBAHHBIM

ITepBpIM marom Hopmanuzaiiiyn OyneT yCTpaHEHUE COCTaBHOTO aTpu-
oyra PackSize, B pe3yabTaTe yero Mbl MOJYYUM OTHOIIEHUE, TTOKa3aHHOE
Ha puc. 2-25.

[ Suppbetams]
Exotic Liquids
Exotic Liquids
Chai Exotic Liguids 8 oz
Chef Anton’s Cajun Seasoning = New Orleans Cajun Delights 16 oz
ChefAnton's Cajun soning New Orleans Cajur L'_u;-lmhr-'-. 12 oz ‘

Chef Anton's Cajun Seasoning New Orleans Cajun Delights 8 oz
Pavlova Pavlova, Ltd. 16 pr
Pavlava Pavlova, Ltd. 12 oz
Pavlova Pavlova, Ltd B oz

Puc. 2-25. Bapuanm ompouierus, noKa3annozo Ha puc. 2-24,
6 HopmanvHoli ghopme boiica-Kodoa

3a0aBHO TO, YTO OTHOIIECHMUE HA pHC. 2-25 HAXOOUTCSI B HOpMaJbHOM
dopme boiica-Komma, Tak kak moiaHbII Habop ee aTpuOyTOoB 0Opa3yeT
kJto4y. OgHaKo NaHHbIe B OTHOLIEHUU SIBHO U30BITOYHBI, U TIOAAepKaHUE
UX LIEJIOCTHOCTH MOXKET MOKa3aThCsl HOUYHBIM KOIIIMAapoOM TOMY, KTO 3TUM
OymeT 3aHUMaThcs. PelreHue mpobGiieMbl 6a3upyeTcs Ha KOHIIETIIMU MHO-
TO3HAYHBIX 3aBUCUMOCTEH M 4eTBEPTO HOPMAaIbHOU (GOPMEI.

Mnoeosnaunas 3aéucumocms — 3TO IBa COBEPIICHHO HE3aBUCHMBIX
MHoXecTBa aTpubyToB. Ha puc. 2-24 MHOro3zHayHasi 3aBUCMMOCTD 3amu-
ceiBaeTcd Kak {ProductName} —> {PackSize} | {SupplierName}, 4ro o3Ha-
yaeT: «CyiecTBYiOT IBe MHOXECTBEHHbIE 3aBUCHUMOCTH MOCTABIIMKOB
YIaKOBKH Y pa3MepOB YITaKOBKY OT HAMMEHOBAHUS TTPOMYKTa». YIIPOIICH-
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HO, HOpMaNM3alksa 10 YeTBEPTO HOpMaJibHOU (hOpMBI COCTOUT B BblIe-
JICHUM MHOTO3HAUHBIX 3apuciMOCTeii B pa3Hble OTHOLIEHUs (puc. 2-26).
@DopMaJIbHO OTHOIICHWE HAXOMMTCS B YETBEPTOM HOPMAaJIBHOM (hopme,
€CJIM OHO HaXOIUTCSl B HOpMasibHO# (opme bolica-Konmna, u kpome Toro,
BCE MHOTO3HAUYHbIE 3aBUCUMOCTU SIBJISIOTCS Takke DYHKIIMOHAJIbHBIMU
3aBUCUMOCTSIMU OT KJIIOUel-KaHAUAaTOB.

[IpuBeneHure OTHOLIEHUSI K YETBEPTOl HOPMaJbHOU (hopMe aKTyasb-
HO, TOJIbKO €CJIM MEXIy aTpuOyTaMu CyIIeCTBYIOT MHOTO3HAUYHbIE CBSI3H.
Ecnu 661 Kaxablii IpOAYKT YIAKOBBIBAJICS B Tapy TOJIbKO OJHOTO pa3Mepa,
WM BCS Tapa MocTynaja OT eIMHCTBEHHOTO MOCTaBUIMKA, TIPUBEAECHUS K
YeTBepTOil HOpMaibHOI ¢hopMe He moTpedoBajoch Obl. TOYHO Tak Xe,
€CJIM 1Ba MHOXEeCTBa aTpUOYTOB He SIBJISIOTCS COBEPIIEHHO HE3aBUCUMBbI-
MU, 3TO CKOpee BCEro roBOPUT O TOM, YTO OTHOIEHHE HE HaXOJAUTCS BO
BTOpOM HOpMaJIbHO# hopMe.

Chai
Chai ;
Chef Anton's Cajun Seasoning
Ched Anto i
Chef Anton's Cajun Seasoning ‘B o |
Pavlova

Pavlova

Pavlova.

[ ZPmduriNanm
[Chai

Chai
| Chai

Chef Anton’

= Cajun Delights '

Chef Aron's Ciajun Seaso Cajun Delights Il

ChefAnton's Cajun Seasoning Mew Orleans Cajun Delights |
/a Pavlova, Ltd.

Cajun Seasoning

g New

IJ
Pavlova Pavlova, Lid i
Paviova Paviova, Lid. |

Puc. 2-26, Omnowenus, co0epicaiiiic MHO203HAUHbLE FABHCUMOCHIN,
004MCHBL ObIMb NOOGEPZHYMbL OCKOMNOZUUUU

Martas HopmanbHas ¢popma

ITsirast HopMasibHas (POPMa MMEET JIEJIO0 C YPE3BBIYANHO PENKO BCTRedain-
HIMMCSI CITy4aeM 3aeucumocmeil coedunenus. 3aBUCUMOCTH COEIMHEHMUS
MOAUMHSAIOTCS CleayioleMy MPUHIUNY: «FEcnu CyIIHOCTh i 3aBUCUT OT
CYIITHOCTH 2, CYIIHOCTh 2 3aBMCUT OT CYLiHOCTH 3, a CYILIHOCTb 3 B CBOIO
ouepeb 3aBUCHUT OT CYLIHOCTH |, TO BCE TPU CVIIHOCTH 0043aTeNIHO JOJXK-
HBI BXOIUTH B OAWH M TOT XK€ KOPTEX».
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Ecnu mepeBecT 3T0 Ha HOPMAaJIbHBIN SI3BIK, TO MOJIYYUTCS CIICOYIOIICE:
«Ecnu mocTaBnIMK mMOCTaBIsIeT JaHHBIM TOBap CBOMM 3aKa3uMKaM 1 OTpeie-
JICHHBI! 3aKa34YMK 3aKa3bIBAeT JAHHBII TOBAP Y [TOCTABIIMKOB, a YITOMAHY~
TBIH MMOCTABILIKK ITOCTABIISICT HEYTO YIIOMSIHYTOMY 3aKa34MKY (TO €CTh 3aKa3-
YK MHOI/A 3aKAa3bIBAET YTO-TO y ITOCTABIIMKA), TO 3TO 3HAYMUT, YTO JAHHBIA
MMOCTABIUK MOCTABJISIET YIIOMSIHYTHIM TOBAP YIIOMSIHYTOMY 3AKATUHKY»

B obiiem ciyyae a1o paceyu#nerne omnbodHo. [loctaBmmk He 00534~
TEJILHO IMOCTABJISCT 3aKa3YMKy MMEHHO 3TOT KOHKPETHBIA TOBap, OH MO-
JKeT TIOCTaBJISITh My IPYryie MMEIOIIMecs Y Hero MpoayKThl. 3aBUCUMOCTh
COCIMHEHUs CYIIECTBYET, TOJHKO KOINa Ha MOAC/Ib HajlaraeTcs TOTOJHU-
TeJIbHOE OTpaHMYCHUE, Nejalollee ITOAOOHOE PacCyXIeHHE CIpaBeIIM-
BbIM. 3aBUCUMOCTb COCIMHECHMSI B HallleM CJTydae MOXHO BBIPa3UTh TaK:
«Ecny mocTaBIIMK ITOCTABIISIET TOBap, TOT TOBap MHTEPECYeT 3aKa3uuKa,
M 3aKa349MK paboTaeT ¢ MOCTABIIMKOM, TO 3aKa34YMK HEIIPEMEHHO MOJIy9d-
€T TOBap y IMOCTaBIIUKa».

B Takoil cuTyauuy HEOJOCTATOYHO OTPAHUYUTHCS CO3TAHUEM OIHOIO-
eIMHCTBEHHOTO oTHoweHust {Supplier, Product, Customer} (ITocTaBIIMK,
IIponykr, IlokynaTenp), Tak KaKk MpyU OOHOBJIEHUM JaHHBIX MOT'YT BO3ZHUK-
HYTb IPOOJIEMBbI, CBSI3aHHBIE ¢ M30BITOYHOCTHIO. Hanpumep, ecnu pac-
CMaTpUBAaTh CBsI3b, U300PaKEHHYIO HAa pUC. 2-27 U puaepKuBaThcs chop-
MYJIMPOBAHHOTO BBIIIE MPUHIIMIA O CBA3M MOCTaBIIMKA, MPOAYKTA U 3a-
Ka3yuka, TO BHeceHue 3anucu |Ma Maison, Aniseed Syrup, Berglunds
snabk..op} moTpebyeT Takxke BHeceHMs BTopoil 3amucu {Exotic Liquids,
Aniseed Syrup, Berglunds snabk..op}. B camoM nene, 3akasuuk «Berglunds
snabk..op» pelIns, 4YTo eMy He XxBaTaeT npoaykra Aniseed Syrup (aHuco-
BbIl cupomn). OH pelna MoKyIaTh ero y nocrasimuka Ma Maison (Mama-
ma MeiicoH). Ho ero mocraBiIMKOM yxXe sIBJIsIETCS KommaHus «Exotic
Liquids» («®k3oTnyeckue Hanutku» ). ClegoBaTesibHO, COIVIAaCHO c(hopmy-
JIMPOBAHHOMY IIPUHIINNY, TIPUICTCS «DK30TUICCKUM HAITUTKaM» ITOCTaB-
1aTh «Berglunds snabk..op» emre m aHMCOBBIN CUPOII.

Alfre

tarkist

abbkiin |

Exotic Liquids Chef Anton's Cajur Berglunds si

Puc. 2-27. Jlannoe omnowenue e Haxooumcs é namoi HOPMAAbHOU opme

JleKoMMIOo3ULINii Ha TPU PA3JIUIHBIX OTHOIUeHUS: Supplier Product, Pro-
ductCustomer u  SupplierCustomer (IloctaBiunk — Ilpoaykr, [Ipoaykrt -
IMoxkymartenp n [Tokynarenp — [locTapinyk) yeTpaHseT IpoodieMy U30bI-
TOYHOCTH, HO TIPUBOJUT K BOSHUKHOBEHHWIO UHBIX TpynHocTeil. Eciu Bam
HYXHO OYIeT MOJYyYUTh UCXOAHBIE JAHHBIE, TO MPUIETCSI COETUHUTD MEX-
Iy co0oit Bce TpU HOBBIX OTHOLIeHH, Ecu monsITaThbCsl COEAUHUTH TOMb-
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KO JIBa OTHOIIEHUS, B pe3yibTare OyayT MOJYYeHBI COBEPIIEHHO HEBEp-
HbIE TaHHBIE.

C TOYKM 3peHUsI CUCTEMHOTO apXMTEKTOpa, 3TO CIOXHas Tpobiema.
BoobGpa3uM, 4To mosb30BaTeNb PENIMIT TIONYIUTh TaHHBIE O TIOCTABIIHKAX,
MPOIYKTaX U 3aka3ynkax. OH MOXET COCTaBUTh 3alpoOC, OCHOBAHHbBIN Ha
COCMMHEHUN JIOOBIX ABYX TaOJIMIl U3 TPeX, BBIMOJTHUTH €0 W TMOJTYYUTh
HeBEPHbIE Pe3ybTaThl (€CIU He MPEITPUHSATH CIIeITMATbHBIX MEP, OCHOBaH-
HBIX Ha UCMOJb30BAaHUU BCTPOEHHBIX MexaHU3MOB Oe3omacHoctd CYDBII).
TeMm He MeHee, MOJTyYeHHBIM HA00p JaHHBIX OyleT BHITJISAETH COBEPIIEH-
HO KOPPEKTHBIM, ¥ MOJb30BaTe/Ib BPsiI IU OOHAPYXUT OLIMOKY.

K cuactbio, Takas nMKiInYeckasi 3aBUCUMOCTh COSITMHEHMS BCTPeyaeT-
CsI CTOJTb PEMIKO, UTO B OOJIBIITMHCTBE CITyYaeB ee MOKHO UTHOPUPOBATh Oe3
Kakux-116o nocaeacteuii. Korga Henb3st n3dexaTh MOAOOHOTO poja Mpo-
OyieM, Jy4Iie MOCTPOUTh 0a3y JaHHBIX TAKUM 00Pa30M, UYTOOBI COe i HE -
HUS MEXIY MHOXECTBOM OTHOILIEHU I He HapyIIaau IIeJIOCTHOCTH TaHHBIX.

Utorn

Mzl paccMOTpeH CTPYKTYpy 0a3bl JaHHBIX B TEPMMHAX Ipolecca HOpMa-
nu3anuy. ba3oBbIM IPUHIIMIIOM, TTOJOXEHHBIM B OCHOBY HOPMaJIM3alllH,
SIBJISICTCS] TIPUHITUII IEKOMITO3UITNU 03 TIOTeph — BO3MOXKHOCTD «paciile-
M1Th» OTHOILIEHWE HA HECKOJIbKO APYIUX, HE MOTEPSB IPU 3TOM UMEIOLILY-
1ocst uHopmanmo. opMaTbHBIM BEIPaKeHHEM 3TOTO ITPWHIINTIA IBJISIOT-
csl HopMmasbHbIe ¢hopMbl. [lepBbie Tpu HOpMaJbHbIE (POPMBI, KOTOPbIE HAU-
0ojiee 4acTO MCIOJIBb3YIOTCS, COOTBETCTBYIOT MoroBopke «Kiiou, uenbiit
KJIIOY M HUYETro KpoMe KJIroua, U /14 MOMOXeT MHe Komi»., OcraBiivecs rpu
HOPMaJIbHBIE (DOPMBI UCITOIB3YIOTCS B UCKITIOUUTEIBHBIX CYIasIX.

B cnenyromieii rnaBe, Korga Mbl OyneM paccMaTpUBaTh MOIEMPOBAHUE
CBSI3eil MEXIY CYIIHOCTSIMU, SI pacCKaxy o0 omepauuu JOTUYECKOro Co-
eIUHEHUS OTHOIIIEHHIL,
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B rmase 2 mbr HO,Z[pO6HO pacCcMOTpeIn MpoLeCC HOPMalni3allmn MoICan
JaHHBbIX. CyTI: 9TOro mnporecca — B aHaJIn3¢ CyH.[HOCTCﬁ Hpe,[[MeTHOfI 00-
JJaCTu 1Jid MOOCIUPOBAHUA OTHOMGHHﬁ, OXBAaTbIBAKOHINX BCC OTHOCAIIUC-
cs1 K HUM maHHbIe. Ho OTHOIIEHMST OCTaBISIOT TUII b OINpeCaACICHHYIO 4aCTb
Mojaeau maHHBIX. Ee apyrasg HEOTLEMJIEMAH YaCTh — CBA3M MEXIY OTHO-
IMEHNUAMU U OTPpaHUYCHUA, HaJlaraCMbIC Ha 3TU CBA3MU. Dra riiaBa moCBs-
1eHa MOACJIUPOBAHUIO CBSI3EN MEXIY CYLIHOCTAMM. Ee Martepuall 1O0JIKEH
OBITh JJIS1 BaC JOCTATOYHO IIPpOCT U NNOHATEH, €CJIM Bbl 3HAKOMBI C CEMaH-
TUKON Mopaeau JaHHbIX. EcTb u HEKOTOPLIC ocoOble cJiyyan, KOTOPBIC HE
YKIaabIBalOTCA B paMKU MOACIHN cBs3eit. Ix Mbl pacCMOTPUM OTACJIbHO.

OCHOBHbIE NOHATMA U onpepeneHnsa

Ipexnae Bcero, gaauM OTpeaeeHUss OCHOBHBIX TepMUHOB. CYIIHOCTH,
MeXIy KOTOPBIMM CYIIECTBYIOT CBSI3M, HAa3bIBAIOTCS Yyvacmuukamu (par-
ticipants), a YMCJIO YYaCTHUKOB CBSI3U — pazmepHocmolo (degree) CBs3U.
BonbmMHCTBO CBsI3ed MEXIy CYIIHOCTSIMU — 3TO 080liHble c653U, TO €CTb
TakuMe, B KOTOPBIX YYaCTBYIOT IBe CYIIHOCTU. BcTpewaloTcs: Takxke yHap-
Hble césa3u (B KOTOPBIX CYIIIHOCTD CBSI3aHa cama C cO0Oi) W mpotiHble c813uU
(B KOTOPBIX YYACTBYIOT TPU CYIIIHOCTH ). BOJBIIMHCTBO MPUMEPOB, MPUBEACH -
HBIX B 3TOI MNIaBe, WUTIOCTPUPYIOT IBOMHbBIE CBS3U. YHapHbBIE M TPOMHBIE
CBSI3U — 3TO OCOOBIE Cydau, KOTOPbIE Mbl PACCMOTPUM OTAENBHO.

VYyacTue KaxIoW CYIIHOCTU B CBSI3M OBIBAET HOAHLIM WU 4ACMUUHbIM,
B 3aBUCUMOCTH OT TOFO, MOXET Jl M 3Ta CYIIHOCTb CYIIECTBOBAaTh, €CJIU AaH-
Hasl CBs3b He ompenesneHa. Hampumep, sl CBSI3W OBYX CYIIHOCTEH -
Customer (Ilokynatens) u Order (Cuer), yuactue cymHoctu Customer 0y-
JIET YACTUYHBIM, MOCKOIbKY HHOOPMALIMIO O MOKYIATEIE MOXHO BEOAHTE,
IO TOTO KaK ITOKYIIaTeto Oy/IeT BBIMUMCAaH MEePBbIiA CYeT. YUacThe CyilHOC-
™ Order B cBsa3u «Customer — Order» GymeT MOJHBIM, MOCKOJbKY JH000i
CYET MOXHO BBINIMCATH TOJIBKO KAKOMY-JIMOO TTOKYTIATENO.
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ToT Xe caMblif MPUHIIMIT YACTO MCIIOJb3YeTCs MPU KIACCHDUKALIK
CYLIHOCTE i KaK ¢2a0bix (TO €CTh TAKUX, YIACTUE KOTOPBIX B CBSI3U SIBIISICT-
CS TOJTHBIM) WIH 00biHbix (YIaCTHE WX B CBSI3U SIBJISIETCS YAaCTUYHBIM).
Cnabble CYyIIHOCTU MOTYT CYIIECTBOBATh TOJBKO MPU HAJTWUYKUU CBSI3EH C
OPYTUMHM CYIITHOCTSME, B TO BpeMsI KakK OOBIYHBIE CYIIHOCTH CYIIECTBYIOT
HE3aBMCUMO OT HAJIWYMS CBSI3eil MeXIy HUMM U IPYTUMU CYIITHOCTSIMH.
TMono6Has kinaccuduUKays MoJioskeHa B OCHOBY METO/Ia COCTABJICHUST TU -
arpaMM «CYIIHOCTH — CBSI3W», TpemaoxenHoro “enom (Chen).

WTak, cBSI3M MOKHO KJIacCU(MUIINPOBATh OMHUM U3 TPEX BO3MOXKHBIX
CTIOCO0OB: KaK IOJTHbIE WJIM YaCTUYHbBIE, Heo0s3aTeIbHbIe WU 00s13aTeNb-
Hble, a TaKXe B TepMUHaX ClIabbIX W OOBIYHBIX cyniHocTeil. [lomoGHas
Ki1accuduKaIus Bcex CBA3ed He SBISIETCS CTPOTO 00s13aTebHOM MPU CO-
3MaHUU MOIENIN TaHHBIX. M Bce ke ecu Mpu MOIETUPOBAHUU OOIBIINX
CJIOXXHBIX CUCTEM YKa3aHO BJIUSTHME OTHOIIIEHUST Ha CYIIHOCTE, 3a1a4a pas3-
paboTyriKa 3aMeTHO obsieryaetcsi. YToObI yKa3aTh Ha [UarpaMMe «CYL1HO-
CTU — CB#A3M», IBJISIETCS JIU CYIIHOCTD C1ab0i MM OOBIYHOM, BBl MOXETE
MCMOIL30BaTEL 0003HAYEHMS, TOKa3aHHbIe Ha puc. 3-1.

OBk14Has

Cnabas
CYLWHOCTH

LHOGCTE

Puc. 3-1. Pazaunusn mexcoy caabbimu u 0G64HBIEME CYUHOCITHAMU

B HekoTOpBIX CiIydyasix MOJIE3HO Pa3de/iuTh BCE CBSI3M Ha JBa TMma — [s4
(«stBisieTCd A» WIIM «BXOOUT B A») u HasA(«obnanaet A»). TIpUHLIMIT TAKOTO
pasmesieHHsi BecbMa TPOCT, MBI IMPOMJUTIOCTPHUPYEM €ro Ha IpUMeEpe CYIIHOC-
teit Bu C: Bimbo IsA C, 1o HasAC. Hanpumep, 1 cymnocreit Employee
(Corpynnuk) u Basketballleam (backeT6obHas KOMaHIa) MOXET ObITH OIl-
penenena cBasb Lmployee 154 BasketballTeam (COTPYAHMK SIBISETCS YJIEHOM
6acKeTOOILHOI KOMaHIBI); IUIsI cylnHocTell Employee n Address (Anpec) Mo-
KET ObITh ompeneieHa cBs3b Employee HasA(n) Address. KoHeuHO, aHIIuiic-
Kue TepMUHHBI «[s» 1 «Has» He Bcerma MpaBUIbHO OMUCHIBAIOT IPUPOAY CBS-
31 MexXay cylHoctssMu. Hampumep, eciam cBsisb Mexny Employee w Sales Order
(Cuaer-aktypa) onpeneneHa kak Employee HasA SalesOrder, 310 OTHIOND HE
03HAYyaeT, YTO COTPYAHMUK 00JIaaeT CYETOM — Ha CaMOM JieJIe OH BBIITMCHIBA-
eT cueT. Ho Bce ke Ipy ceMaHTMYeCKOM aHaJInU3€e OYEBUIHO, YTO CBSI3b MEX-
ny Employee u SalesOrder He MoxeT ObITh Limployee IsA SalesOrder — 310
TIOMYIIEHNE CIWIIKOM IaJeKO OT PeaJbHOCTU.

Kpome Toro, kmaccudukamnus yaacTus B CBSI3U ITOJpa3yMeBaeT yKasa-
HME 00A3aMeabHocHL NAHHOM CBSI3U: SIBISIETCS JIA AJIS1 CYLIIHOCTU YydacThe
B IaHHOM CBSI3U 00513aTeJbHBIM. 37eCh BO3ZHUKAIOT CJIOKHOCTH, TTOCKOJIb-
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Ky PEAIM3aII1a TPOCKTUPYEMON CUCTEMBI, OCYIIECTBIsIeMas MEXaHU3MOM
CYDB/l, cyliecTBEeHHO OTJAMYAEeTCs OT JOMEHa MpeaMeTHOI obysacTu. MBI
YBUIMM, KaKHW€ TPYAHOCTU MOTYT IIPY 3TOM BO3ZHUKHYTb, KOTNa MepeiiieM
K PacCMOTPEHUIO METOIOB peaju3alliy LeJOCTHOCTU TaHHBIX B IiaBe 4.

MakcuManabHOE YHUCIO 3K3eMIUISIPOB OJHOM CYIIHOCTH, KOTOPOE MO-
XeT OBITh CBS3aHO C 9K3EeMIUISIPOM APYTOM CYIIHOCTH, MBI OymeM Ha3bl-
BaTh MouiHocmovio TaHHOU cBA3u. (ClemyeT OTMETUTh, YTO IIPUMEHUTEIIb-
HO K CBS3SM MOHSITUS «MONIHOCTE» M «PAIMEPHOCTL» UMEIOT HECKOJIBKO
MHOM CMBICI, YeM MPUMEHMUTENbHO K OTHOIIeHNHAM,.) CyIIeCTBYIOT TpHU
OCHOBHBIX PAa3HOBUJIHOCTU MOIIIHOCTHU CBSI3€H: «OMUH K OJJHOMY», «OANH
KO MHOTUM» U «MHOTHUEC KO MHOIMM»,

JlJis yKazaHUsI MOIIHOCTM M 00s13aTeJIbHOCTU CBSI3¢i SI MCIIOJIb3YIO YC-
JIOBHBIE 0003HaYeHUsI, MOKa3aHHbIe Ha puc. 3-2. Ha Moii B3rJisa, TeXHUKa
TIpeaCTaBIeHUS CBI3el MeXAy CYIIHOCTSIMU «IITUYbS Jiana» (0 KOTOpOi
paccka3bplBajioch B IJlaBe 1) — HauOoJjiee MpOCTOi M MOHSATHBINM U3 BCeX
CIMOCOOO0OB MpeACTaBICHUSI, UM YyIOOHO ITOJIb30BaThCS IIPU OOCYXICHUU
MpPOEKTa CUCTEMBI ¢ 3aKa34MKOM. KOHEYHO, CylIeCTBYIOT U IPYTHe METO-
JAbl TIPEACTABJACHUA, UMCIOIIINMEC CBOU INPECUMYIICCTBA, U Bbl MOXKETC Bbl6—
paTh TOT, KOTOPHI BaM OOJIbIlle HPaBUTCH.

CBA31 1300pakaloTCs B BUAE JIMHUA MEXAY NPamMOyrONEHAKaMA

CywHoCTE J}'C}— CyviuHoeT :.Io—‘

CyLUHOCTN N306paKeHb! B MPSIMOYTOSIbHUKAX

OpHa yepToyka Ha MHUK, oboaHaqaciei ———|-
CBA3b, 03HAYaET «OAMH»

3HaK «MTUYbs nana» 03Ha4YaeT «MHOTr: -—--h—é

Kpy>kkom oTMmedeHa Heobsi3aTenbHasA CBASb ——————{ -
(MHOr oA 3TOT CMMBOJT YNTAETCS KaK «HOJIb»)

CVIMBOSIbI MOTYT BbITb CKOMGMHMPOBaHBI: HAMpUMep ——— &
3TO CoYeTaHMe CUMBOJIOB O3IHAYAET «O/1MH UM MHOMO»

Pac. 3-2. Tax ob6o3nauarom oOazameavHOCMb u MOUHOCHID cEA3el
na duazpammax



YACTb 1 Teopus fe

W S S ISR W e ST T TS

MopenupoBaHue CBsi3ei

INocne Toro Kak Bbl OMPEACIWIN, YTO JaHHAS CBSI3b CYLIECTBYET B CUCTE-
Me, MPUCTYMAalUTe K ee MOACJMPOBAHUIO, BKJIIOUasi aTpUOYThl OJHOIO OT-
HOUIEHUS (CCbLI0uHOe omHouerue, primary relation) B Apyroe (ccoriaronec-
cs omuouwenue, foreign relation), Kak mokasaHo Ha puc. 3-3.

Ordess QrderDetails
OrderlD } {4 OrderlD
CustomerlD ProductiD
OrderDate UnitPrice
RequiredDate Quantity

Discount
| I

Puc. 3-3. Ampubymut ccotrounozo omnowenus (Orders) exarouaromces
6 ceoraaroweecn omnomenue ( Order Details)

Brbl, HECOMHEHHO, 3aMEeTUJIN HEKOTOPBIE Pa3IuIusI MeXay 3Toi u dop-
MANBHO IMarpaMMOMR «CYIIHOCTH — CE3W» Ha puc. 1-6. Bo-mepBbix, ar-
pUOYTHI He MpeacTaBlieHbl KakK OTAeJlbHbIe 00beKThl. Ha 3TOM 3Tame mpo-
€KTHMPOBAaHUS HAC MHTEPECYIOT CBSA3M MEXIY CYNIHOCTSIMH, a HE UX CTPYK-
typa. OG03HaYeHNe XK€ Ha IUarpaMMe aTpUOYTOB CYLIHOCTECH YCIOXHSIET
CXeMy, TIeperpyxaeT ee JUITHUMU AeTaISIMU.

ITo TeM Xe MpUYMHAM Ha IUarpaMMe He yKasaH W THI cBs3eid. S cuu-
Tal0 3TO M3JIMIITHUM, MOCKOJbKY ONMCAHKWE CBSI3W 3aBUCUT OT TOTO, C Ka-
KO¥ CTOpPOHBI BBl HAUMHAETE €€ paccMaTpUBaTh (CPaBHUTE: «IperoaaBa-
TeJIM YUTAIOT JICKIIMU CTYNEHTaM» U «CTYIEHTBI CIAYIIAIOT JEKIIMU TPEIo-
naparencii»). Ho xoTs 1 HUKOTIa He 0003Havyal TUI CBSI3ei Ha Auarpam-
Me, BCe Xe MHOTAA YKa3biBalo aTpuOyT, KOTOPHI OYyIeT MUCIOIb30BaThCS
Ul peanu3aluy CBA3M B cxeMe 6asbl JaHHBIX. DTO VAOGHO, Korma, Ha-
MIpUMep, Y CCHIJIOUHOM CYIITHOCTH OoJiee OMHOTO KiIIova-KaHauaaTa, U Bbl
XOTHUTE SIBHO yKa3aTh, KaKOW M3 3TUX KJII0Yeil OyaeT MCIOJIb30BaThCs.

Kak s yxe ynmomuHana, faHHbIid CcTWIL IMarpaMM OueHb yao00eH Mpu
00CYyXIeHNM ¢ KIMEHTAMM JeTajiedl peaqus3alnuu cucTeMbl. Takue muar-
PaMMBI JIETKO CTPOUTh BPYYHYIO C TOMOIIbIO PA3TUYHBIX CPEICTB TOCTPO-
eHus numarpaMm, Hanpumep Visio Professional mmm Micrografx Flowcharter
7. B cocraB Microsoft Access, Microsoft SQL Server m Microsoft Visual
Basic Takxe BXOOST CpelcTBa MOCTPOCHUS AUarpaMM, KOTOPBIMU Bbl MO-
JKeTe BOCIOJIb30BAThCS BMECTO WM JOMOJHUTEIbHO K OMUCAHHOMI 31eCh
METOMKE.

Ucnonb3oBaHne WHTEPAKTUBHBIX WMHCTPYMEHTOB: OKHAa CBA3EU MEXITy
cymHocTIMM B Access (mns daitna .mdb MmexaHusma 6a3bel faHHBIX Mic-
rosoft Jet) wim mmarpamMm 0a3 maHHBIX (B TOM cjIydae, eciy 0aza MaHHBIX
peanusyetcsi cpenctBamu SQL Server). — obiagaeT OUeBUIAHBIMHU [1PEHMY-
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He 6uin(a) xenat  Xewat PasseneH Bposel,
(zamyxem) {(zamyxem) (passendeHa) (Boosa)

Puc. 3-5. /luacpamma cocmosanuii nepexooa: 603MOXNCHbIE BAPUAHMIbL
HIMEHEHIA CeMeiH020 NOA0MCeHUs

Ho ¢cnu pa3pabaTeiBaeMasi MOAENb NOJXKHA OTPaXaTh JUILIb TEKYIIEE
ceMelHOe onoKeHe, pealn30BaTh CYIIHOCTU aOCTPaKTHOTO OTHOUIE-
HUS, YTOOBl MPOCIEAUTh U3MEHEHUSI CEMEUHOTO TMOJOXEHUs U MpPoBe-
pUTh UX MPaBUJIBbHOCTb, COBEPIIEHHO U3UIIHE. Eciu Xe Bce-Taku ISt
Bac BaxHa nH(popMalysa, uto JkoH 1 Mepu CMUT noxeHunuch B 1953
u pa3Benuch B 1972 r., nmocne yero Mepu cHoBa BbIlIIa 3aMyX B 1975 u
oBaoBena B | 986 T., TO MOTpedyeTcsl UCTOJb30BaTh CYIIIHOCTU aOCTpaKT-
HOTO OTHOIIEHMUS.

CBS3u «OOVH K OOHOMY>»

D10, MOXaNyil, caMblii TPOCTOI TUI cBsA3ei. CBS3M «OOMH K OXHOMY»
MEXIYy CYIIHOCTAMU X U Y — 3TO TakKue CBS3U, NMPU KOTOPBIX KaXXIbIid
SK3EMILIAP ¢yIHOCTH X MOXET ObITh CBA3aH TOJBKO C OJHUM FKICMIIH-
poM cymHocTH Y. BoJbIIMHCTBO cBsa3eil Tuma [sA ABASIOTCA CBA3AMU
«OIUH K OOHOMY», ApYrue MpumMepbl BecbMa peaku. Eciu mpu mpoekTu-
pOBaHUU CHUCTEMBI Bbl PEIIMJIU BBIOPATh CBSI3b «ONUH K OJHOMY» MEXIY
HEKOTOPBIMU CYIUIHOCTSIMU, YOEAUTECh, UYTO 3TA CBA3b HE OyIEeT U3MEHSTh-
Csl Ha IPOTSIXKEHU M BCEro CpoKa 3KCIyaTalluM CUCTEMBI, WA YTO MOA00-
HO€ MU3MEHEHUE OKaXeTCSd HEeCYIIECTBEHHBIM M 3Ta CBSI3b He OyleT UHTe-
pecoBaTh Bac B najbHelmeM. [lpeamonoxum, Bbl co3naere 0a3y JaHHBIX
CIIY>XKE€OHBIX [1oMelleH il B HEKOeM 3IaHUU, Tae B KaXIOM KaOWHeTe Ha-
XOAUTCS TOJBKO OIMH COTPYOHUK. Takas ces3s OymeT CBSI3blo «OINHH K
onHoMmy» (puc. 3-6).

Building |1 .| Offce H——— Employee

Puc. 3-6. Mexcdy cywpocmamu Office (kabunem) u Employee (compyonuk)
cywecmeyem cea3b <00l K 00HOMY»
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Ho nono6Has cBsi3b Mexay cyiiHoctsmin Office (Kabuner) u Employee
(CoTpyaHUK) OyAeT NpaBUIbHOM JUIIb 1O OMpeAeeHHOTO MOMEHTa Bpe-
MeHU. OUEeBUAHO, YTO PAHO UJIM MO3AHO B OIHOM KaOUHETe cobepeTcs He-
CKOJIbKO COTpYAHUKOB. (PacrnosioxeHre KaOMHETOB B 3aHUM TaKXKe MO-
JKeT UBMEHUTHCSI, HO MbI ceifuac He 6epeM 310 BO BHMMaHue). Mcnoab3ys
CBSI3b «OIMH K OJHOMY», KaK I0Ka3aHO Ha puc. 3-6, BBl MOJYyIUTe MPO-
CTYI0 MOJIeJIb CJIY>K€OHBIX MOMEIIEHU, UMEIOIUXCSA B. 3MaHUU, OIHAKO
MPOCJICINUTh UCTOPUIO [TEPCMEIIEH ST COTPYAHUKOB U3 OMHOTO KabWHeTa B
IIPyroil B pamMKax 3TOil Mojenu He cMmoxere. Bo3aMoxHO, momoOHasi mpo-
6;ieMa Bac IpocTo He BoJIHyeT. Hampumep, eciu Bbl pa3pabaTbiBaeTe CUC-
TeMY OIS PACCBUIKM KOPPECTIONACHIINK, BCE. 9TO HEOOXOAMMO 3HATh -
Kyla HampaBJIsiTh KOppeCMOoHAeHIIMIo, aapecoBaHHylo JIxein /Iy (Jane
Doe), a uHdopMalus o ToOM, Kyla Hampapsijgach 3Ta KOPPECIOHAEHIIMS
TpU Mecslia TOMY Hasaj, IJI Bac COBeplleHHO Oecrnojie3Ha. Ho eciau BhI
MPOEKTUPYETE CUCTEMY [JIsl areHTCTBA, pabOTa0IIEeTro ¢ HEABMXUMOCTHIO,
MHOOpMALIMs 0 TOM, KTO U KOI/la 3aHUMaJl JaHHOE MOMEIIEeHNEe, OKaXeT-
Csl OYeHb HYXKHOM JJIS1 COCTABJIEHUS PA3JIMYHbBIX OTYETOB — HaJl0 XK€ 3HATh,
HACKOJIbKO YaCTO CMEHSIOTCSl apeHIaTOPbl MOMEIeHUS.

XOTS CBA3H «OIUH K OMHOMY» B peaJIbHOM MUPE BCTPEYAIOTCSI TOBOJIb-
HO peiKo, B MPOEKTHPOBIAHWH 6a3 JaHHBIX OHU LIMPOKO MCIIOIb3YIOTCS,
HampuMep, 4ToObl YMEHBIIUTh YMCJIO aTpUOYTOB B OTHOLIEHUMU, a TaKXe
NpU MOJEIUPOBAHUM MOIKJIACCOB cyliHocTell. CyliecTByeT OorpaHuYeHue
yuciia rmosiei B Tabmuue: g Mexanusma CYBJL Microsoft Jet oHo He goJ1-
KHO npeBbuiiaTh 255, a gasg SQL Server — 250. O0bIYHO MOJEIM JaHHBIX
HE BBIXOSIT 32 paAMKU 3TUX OTpaHUYEHUI, TTOCKOJIbKY TaOIUIIbl C TAKUM
OrPOMHBIM YKCJIOM IOJIei BCTpedaloTcs KpaiiHe penko. OaQHako MHe TIpu -
XOIUJIOCh CTaJKWUBATbCS C cUCTeMaMu (OHM ObLIM NpeaHa3HAYEeHBI JJISI
MEIUIMHCKMX U HAYYHBIX YUPEXAEHUI ), TAE Y OMHOM CYILIHOCTH UMEJIOCh
Oosee 255 yHUKaNbHBIX arprityvrion. My pa3paboTunMKoB He OBLIO MHOTO
BbIOOpA, KakK CO3IaThb HOBOE OTHOIIIEHUE C HEKOTOPHIM TMPOU3BOJIbHBIM
MOAMHOXKECTBOM ATPHOYTOE U ONPEAEINUTh CBA3U «OIMH K OTHOMY» MEX-
Iy 3TUM U UCXOJHBIM OTHOILICHUEM.

dpyras obaacTb, rie MOJAe]b JaHHBIX YaCTO COMEPXUT CYIIIHOCTD C Ye-
pecuyp OOJIbLIMM YKMCJIOM aTPUOYTOB — 3TO COCTaBJICHUE MOJENIEH TeCTOR
U onmpocHbIX ucToB. Hampumep, eciu HyXHO pa3paboTaTh TECT C IPOU3-
BOJIbHBIM YHMCJIOM BOTIPOCOB, BEJIMKO MCKYILIEHUE CMOACIUPOBATH OTBETHI
Kaxaoro Tectupyemoro (puc. 3-7).

Takylo CTpYKTypy NpOILlIe BCEro peasiiii0BaTh, OJHAKO OHA jJajeka OT
unaeana. ATpuOyTel cymHocTU Answer (OTBET) HMpeaCTaBISIIOT COOOI ITOBTO-
PSIOLIYIOCS TPYIITY, U TMTO3TOMY HEJb3sl CYUTATh, YTO OTHOLIEHUE HAXOIUT-
csl B IEpBOil HOpMaJibHOU hopMe. Monenb Ha puc. 3-8 HAMHOTO ymayHeu.
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DateTaken
Answer 1
Answer2
AnswerN

Pue. 3- 7. dannasn empysmypa, ucnois3yemas 041 co30anus mooenei
Mecmos u ONPOCHbIX AUCMO8, 0aAeK0 He UOeanbHa

Categories Products
CategorylD ProductiD
CategoryName ProductName
Description Supplier|D
Picture CategorylD

T QuantityPerUnit

Puc. 3-8. Dma cmpykmypa, xomsa cAONCHEI ¢ MOYKU 3PEHUs Peaiu3ayuu,
ayuwe nodxodum 0as MoOeAuposanus mecmog U ONPOCHbIX AUCHIO8

Peannsauus cywiHoOCTel KaK Kiaccos-HacnenHu Kos

bosice mHTepecHBI cTy4ail MPUMEHEHUSI OTHOIEHU I «OMUH K OJHOMY» —
KJIaCChbl-HACHEIHUKY IS CYIITHOCTE N, DTa KOHLENUMs 3aMMCTBOBaHa U3
00BbEKTHO-OPUEHTUPOBAHHOTO MporpaMMupoBaHus. YToObl HarAsI AHE |
MmpeacTaBUTh cebe MperMYyIlecTBa KJIacCOB-HACIEJHUKOB, CHadajla pac-
CMOTPHUM HauboJiee IPOCTOM U OT1ICHIRCCTHLIH IpUMep UX IPUMEHEHUS.
B 6ase nannbix Northiwind, Kotopas BXOIUT B KOMILIEKT IMOCTaBKU Microsoft
Access, KaXIbIil TPOMYKT CBSI3aH C KaTeropueil mpoaykra (puc. 3-9).

Categories Producis
CategorylD — ProductlD
CategoryName ProductName
Description SupplieriD
Picture CategorylD

QuantityPerlnit

Puc. 3-9. B base dannvix Northwind xaxcowiii npodykm cesazau
¢ Kkameeopuell npodyKma

Hanuuwue cBsizu ¢ oTHoIIeHUeM Categories TIO3BOJISIET CIPYNITUPOBATh
MPOAYKTHI, HAIPUMED, IJIsl OJIyuyeHUsI oTueToB. OQHAKO NIPU peann3aluuu
CUCTeMBI, TIPEJCTaBICHHOW Ha pUC. 3-9, BBl MOXeTe UMETh JEJIO TOJBKO C



IIPOAYKTOM KaK TaKOBbLIM, a HC C CYIHOCTbHIO €TI0 OT)ICJ'[I:HOIL/'I KaTeropumu.
Bce atpubyThI, onpeaeieHHEBIE IJisd OTHOIIeHUsT Products, XpaHSITCSI COBMe-
CTHO OJis1 BCEX MNPOAYKTOB, HE3aBUCHUMO OT UX THUIIOB. Jror noaxoa He
CJIUMIIKOM NOAXOAUT AJist OITUCAaHUS HpCIlMCTHOI;‘I O6J'[aCTI/I, ITOCKOJIbKY Ta-
KHE KaTeropmm npoaykKToB KakK HAallMTKM M CII€UMUU, OYEBUIHO, HJOJIKHBI
MMETDb COBEPIICHHO PAa3HLIC anI/I6yT])I.

BOSMO)KHO, Y BaC MOABUTCA UCKYLICHUEC CMOACIUPOBATH CITMCOK IIPO-
IYKTOB U3 0a3bl JaHHbIX Northwind, kak mokasaHo Ha puc. 3-10. Takas
MOA€CJIb IMO3BOJAECT XpPAaHUTH BCIO I/IH(l)OpMaHI/IIO, Cllﬁllirl(bﬂ HHYIO o oT-
JCJAbHBIX BUAOB IPOAYKTOB, IIPU 3TOM Ka}KIlLII;'I THUII ITPpOAYKTa NpeacTaB-
JnseT coboit OTACJIBHOEC OTHOLICHUCE. Ho Ipnu 3TOM 3aTPYAHUTCIIBHO pa60—
TaTb C NPOAYKTOM KaK TaKOBbIM, IMOCKOJIbKY INPUXOAUTCA UMETH ACJTIO0 CO
MHO2KECTBOM pa3JIMYHBIX BEMIOE ITPOAYKTOB.

Orders j +<] OrderDetails
Y

Products
I ' -
5 ) ® 2 Q
Beverages Condiments Dairy Products Meat/Poultry Seafood
lVConfections Grains/ | Produce l
Cereas |

Puc. 3-10. Jlannas mooeav noszeoasem ompasums ece ampubymol,
CBOliCMBeHHble KOHKpeniHUIl Kame2opuu

IMpencraBbre cebe, HanpuMep, MpolEecC MPOBEPKU, MPABUIBHO JIN
MOJIb30BaTe/b BBEJI KO/ MpoAyKTa. B 1TaHHO Moiesn OH BbIpaxaeTcs clie-
IYIOIIMM 00pa3oM: «eCJId TaHHBIN KOA MPUCYTCTBYET B OTHOLICHUM ¥, WU
B OTHOUIEHUU Y, MJIH...». DTO HUYYTh HE JyUllle, YeM 3a1poc K MOBTOPSIO-
LIMMCS TPyTNaM JdHHBIX, O KOTOPBIX 1J1a peub B raBe 2. Kpowme toro, B
rnpolecce peaan3alu MOTYT BOSHUKHYTh HapylIeHU S LIeJIOCTHOCTHU 1aH-
HBIX, KOTJa HEKOTOpbie aTpUOyThl MPUMEHUMBI TOJIBKO K OJHON KaTero-
puu npoaykroB. Hanpumep, UnitsPerPackage(uncio OYTHUIOK WIK ApY-
roii Tapbl € ynakoBke) — aTpuOyT, MPUMEHUMBbI I K KATeTOPUU MPOAYKTOB
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Beverages (Hanurtku), coBeplieHHO He NMPUMEHUM K Kareropuu Dairy-
Products (Mono4YHble TPOAYKTHI) — KM KAaTeTOpUs OTHENBHOrO MPOLYKTa
nsMeHserca. Yto genate B mogo0HOM cuTyaliuu? Y aausiTh Bce CTapbie 3Ha-
yeHHUS? A eclii U3MEHEeHMEe OBIJIO CACIAHO MO OIIMOKE, W MOJb30BaTeNb
XOYET HEMEIJICHHO €Tr0 OTMEHUTh?

Peanuzanus cyuiHoctu FProduct (ITponykT) B BUae KjiacCOB-HaCAEIHM-
KOB COUYETaeT BCE IOJOXKUTEIbHBIE MOMEHTHI 00OMX MOIXOM0B. MOXHO
BBIICJIUTH B OTACIbHBIC CTPYKTYPHBIE €IUHUIILI BCIO MH(POPMAILIUIO, OTHO-
CALIVIOCHA K OTASABHBIM KaTeTOPUSIM MPOAYKTOB, 0€3 yTpaThl BO3MOXHOC-
TU paboTaTh C NPOAYKTAMM KaK C OTIEJIbHBIM THUIIOM TaM, Ile 3TO HeOOXO0-
mumo. [lpu sToM ymaeTcs m30eXaThb 00S3aTEILHOTO ymajdeHUS HAaHHBIX,
CTaBIIMX HEIIPUMEHUMBIMU, COXPAHWE BO3MOXHOCTDH YAAJIATh TaHHBIE,
KOTraa Bbl JAEUCTBUTENBHO XOTUTE 3TO caenath, Ha puc. 3-11 mokaszaHa
MOJIeIb, B KOTOPOI MCIIOJIb3YeTCsI pealu3alius CyIIHOCTEM KaK KJIaCCOB-
HacCJIEIHUKOB.

Orders i < OrderDetails
b4

Products

° |
Q 4 ® [ @

Beverages Condiments DairyProducts Meat/Poultry Seafood
. rain:
Confections Slains] Produce
Cereals

Puc. 3-11. Modeav, ¢ Komopoli ucnoavzyemcs Hacaedo8anie Kaaccos,
couemaem ¢ cebe 6éce npeumyuecmea mooeaeil, NOKA3AHHBLIX
ma puc. 3-9 u 3-10

BeccriopHo, peammzamust CyIIHOCTEH KakK KJIacCOB-HACIETHUKOB -
BeCbMa M3SIIHBIA npueM. Ho ee mpakTuyeckas peaan3anus MOXET OKa-
3aThCS BEChbMa HEIPOCTHIM AejoM. IIpuBedy TOJBKO OOMH IIPUMED: ISt
OTUETa, KOTOPBIN CONEPXUT CBEAEHUS O MPOAYKTE, TPeOYETCA NOMOTHUTENE-
Hasl ycJIOBHas 06paboTKa JaHHBIX, YTOOBI OTOOpAXaIUCh TOJIBKO MOJISI, OT-
HocamMecs K JaHHOMY Kjlaccy-HacleIHUKY. 3agada B MIPUHIIMIIE pa3pe-
MIKMasi, HO IPeXIe YeM IIPUCTYIATh K €€ pealn3alin, HyXXHO ITOAyMaTh,
CTOWT JIM BOOOILE 3TO [ejaTh.
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B GonbLIMHCTBE CiyyaeB s CTaparOCh HE JOMYCKaTh YPE3MEPHOIO yI-
POLIEHUS MOAETU NaHHBIX JUILb IJI TOTO, YTOOBI OOJErUUTD 3aa4uy Mpo-
rpaMmmuctaM. Ho Henb3s srianats U B OPYTyl0 KpaiHOCTh — YCIOXHSTh
MoOeb, KOTaa B 9TOM HET HMKaKoi HeoOXxoauMocTu. Eciau HyXHO Bcero
JIMIIb CO3aTh BO3MOXHOCTh IPYIIUPOBATh CYIIIHOCTU WJIM pacilpeaessiTh
UX 10 KaTeTOPMSIM JIJISI COCTaBAEHUS OTYETOB, TO OYEBUAHO, U3JIUIIHE pe-
aJM30BaTh CYLIHOCTH B BUAE KJIACCOB-HACICIHHKOB. B 3TOM cilyyae cTpyK-
Typa, IpeiacTaBieHHass Ha puc. 3-9, OyneT Bro/He aieKBaTHOM.

Yacro anst orHomeHnil, MEXIy KOTOPBIMU CYIIECTBYIOT CBSI3U «OIMH K
OIIHOMY», HEJIErKO MpPaBUJIbHO OIMPENEJUTh CChUIAIONIEECS U CChUIOYHOE
OTHOIIIEHUSI, UCXOASl U3 CEMAHTUKM MOJIENu AaHHBbIX. Eciau Bbl pelinim
BOCIIOJIb30BaThCS METOAOM pealu3alllu CYIIHOCTEN KakK KJIacCOB-HacCel-
HUKOB, TO MPOMU3BOIIIAs CYIIHOCTD (generic entity) OymeT cChbIOYHBIM
OTHOILIEHUEM, a KaXJblil U3 €€ KJIAaCCOB-HACIEAHUKOB — CChUIAIOLIUMCS.

I[IPUMEYAHUE B Takux ciay4asx BHEIIHMI KIIOY, CYILHECTRVIOLLINI U Kilac-
COB-HACJIEHUKOB, YaCTO SIBIISIETCS KITIOHOM-KAHIUIATOM, TIOCKOJIbKY HE MMe-
€T CMBICJIA OTIPENEIIATh IJIST KITACCOB-HACIENHUKORB COOCTBEHHBIC MACHTU(DU-
KaTophbl.

C apyroii CTOpOHBI, €CIM OTHOILIEHUSI «OAUH K OJHOMY» MCIIOJIb3YIOT-
¢Sl C 1IeJIbIO PEIIUTh MPobJieMy C OTpPAaHUYEHUSIMM Ha YUCJIO ToJieid (1 cie-
JIOBaTeJIbHO, aTPUOYTOB CYIIIHOCTU B CUCTeMe), 1100 B peaMeTHOM 0ba-
CTU MCXAY CYLIHOCTAMU CYLECTBYIOT YHUKAJbHBIC OTHOIICHUA «OJAWH K
OJHOMY», BBIOOP CCHIJIOYHOTO OTHOILIEHUS 3a4acTylo mpousBojeH. [loxa-
JNy#, eIMHCTBEHHBIN Cilydyail, Korga BbIOOP CCHIIOYHOTO OTHOILEHUS OIl-
penenseTcss 0OCOOBIM IPaBUIOM — KOIJZA CBSI3b SIBISIETCS HeOOS3aTeIbHOM.
Ecnu cBs3p He 00s13aTeIbHa TOJBKO IIJII OMHOTO M3 YYaCTHMKOB (a A elne
HUKOTOA He BUIeja TaKOM MOIEIN, B KOTOPOil OHa Oblia OBl HeoOsI3aTellb-
HOI 111 000MX YYaCTHMKOB), TO UMEHHO OH M OYAET CCBIIOYHBIM CTHO-
meHueM. JIpyruMu cioBaMu, €CJIM U3 ABYX CYILIHOCTEN, MEXIY KOTOPbIMU
CYIIECTBYET CBSI3b, OMHA cllabasi, a Apyras — oObIYHAs, TO OOBIYHAS CYIII-
HOCTb OyZIeT CCHUIOYHBIM OTHOIIEHMEM, a ciabas — CCHLIAIOIIMMCSH.

Cea3u «0OAUH KO MHOrMm»
HauGonee pacnpocTtpaHeHa cuTyalus, KOTaa OOMH 3K3eMIUISIP CYIIHOCTHU
CBsI3aH C HYJI€BHIM YHCJIOM, C OTHUM MM MHOXECTBOM 3K3EMILISIPOB IPY-
roil CymHocTd. B GonbpImMHCTBE ClyyaeB pe3yabTaToOM IIpollecca HopMa-
JIM3alUMU, O KOTOPOM IIlJIa peuyb B IVIaBe 2, SIBASIOTCS CYLIHOCTH, MEXIY
KOTOPBIMU CYLIECTBYIOT CBSI3U «OJUH KO MHOTHM>».

CBSI3U «OJUH KO MHOTHM» — TaKxXe JOCTaTOYHO JIOOOIBITHBIN CITy-
yait, TpeOyIOINi BHUMATEIbHOIO OTHOIIEHMS. 31eCh JIETKO OIIUOUTHLCS
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MpU OTPEAeICHUM, U1 KAKOTO U3 YYaCTHUKOB TaHHAsI CBSI3b OyIeT HeOo-
6s13arenbHOl. CyllecTBYeT JOBOJIBHO paclpoOCTpaHEeHHOE 3a0yyXaeHue,
YTO TAKOBOI OHa Oy[eT IJisi OTHOIIEHUS, Y4aCTBYIOIIErO B CBS3U CO CTO-
pOHBI “MHOIME», omHAKO MOCMOTPUTE HA puc. 3-12 U BbI MOMETE, YTO

CustomerServiceRep

Puc. 3-12, Dma ceasv asasnemca HeoOs3ameavHol 6 000UX HANPABACHUSAX

9TO HE Tak.

CBa3b Mexay cymiHoctaMu (/ieni w CustomerService Rep siBisieTcsl Heo-
Os13aTeIbHOM B 00OMX HaIlpaBJieHUAX. DTO o3HauvaeT, uyto y Customer-
ServiceRep MoXeT OBITh TIPOU3BOJILHOE YMCIO KJIMEHTOB, B TOM YUCIE U
HU omHoro. ATpudyTt kinueHTa CustomerServiceRep, ecau makogoii onpede-
JeH, TOJDKEH MPUCYTCTBOBaTh B oTHoILIeHUU CustomerServiceRep. Ompene-
JIEHUE Heo0A3aTeIbHOIO YYaCTHUKA CBA3M «OOUH KO MHOTUM» BaXXHO, KakK
s PCATH3AINH, Tak U OJ1s 9KCIUTyaTaluu cucteMbl. [logpoGHee 06 aToM
MBI TIOTOBOPUM B TJIaBax 4 u 14, a ceilyac MpocCTO 3alIOMHUTE, YTO PEeJIsi-
LIMOHHAY TEOpUsl OTHIOAb HE MPEAIMCHIBAET, YTOOBI CBA3b ObL1a 00s13a-
TEJIbHOU MJIsI OJHOTO W3 OTHOIIEHWI, YYaCTBYIOIIUX B CBSI3U «OJUH KO
MHOTUM».

OmnpenenuTh, KaKoe U3 OTHOLIEHUN, YYaCTBYIOLIUX B CBSI3U «OIUH KO

MHOPUM», GyleT CChUIAIIIMMCS, a KAKOE — CCBIJIOYHBIM, OUEHb TIPOCTO.
OTHollleHUEe, yYacTBYIOIIEEe B CBSI3U CO CTOPOHBI «0JilH», BCEraa CChIJIOY-
HO€, U €r0 KJIIY-KaHANAAT KOIUPYETCA B OTHOLUEHUE, VIACTBYIOIEE B

CBSI3U CO CTOPOHBI «MHOTHE», KOTOPOE SIBAsIETCS cehiiaoininmes, Kimou-
KaHIWJAT CChUIOYHOTO OTHOIIEHUSI YacTO BBICTYIAET KaK COCTaBHAs 4YacTh
OTHOIIEHUS, YYACTBYIOLIETO B CBSI3U CO CTOPOHBI «MHOTHE», OMHAKO HE
o0ecrneynBacT YHUKAJIbHYI0 UIEHTU(PUKALNIO KOPTEXKEN CChUIAIOLIErOCs
oTHoweHUs1. YToOBl cOopMUpPOBATh KIIOU-KAHAUAAT CCHUIAIOLIETOCS OT-
HOUIEHWS, KJIIOY CCHUIOYHOTO OTHOIIEHUS CJIeNyeT CKOMOWHUPOBATH C
OMHUM WM HECKOJIbKUMU APYTUMU aTpUOyTaMu.

Cesa3n “MHOIMMEe KO MHOMMM»
CBs3U «MHOTHE KO MHOTUM» 4acTO BCTPCYAlOTCA B p€aJlbHOM MUDPE, Ha-
MPUMEP, CTYAECHTHI MTOCEIIAOT MHOXECTBO JICKIIUMN, TPUYEM KaXIbIA OT-
IeJIbHBIM KypC MOcCeIlaeT MHOXECTBO CcTyAeHTOB. Ilokymarenu mpuobpe-
TalOT TOBapbl B pa3HbIX MaraduHax, U B KaXJIO0M MarasvHe Mpuoopetaet
TOBapbl MHOXECTBO IMoKynaTeaeii. Ho B pensinmonHoit 6a3e faHHBIX pea-
JIN30BAaTh CBA3b «MHOTMEC KO MHOTUM» HEBO3MOXXHO. HpI/I MOOCJIUPOBAHUUN
TaKUX CBI3EH pa3p8.60T‘{I/IKI/I HUCIIOJIB3YIOT MPOMEXYTOUYHYIO CBA3b «OAUH
KO MHOI'MM» C KaXIbIM U3 OTHOILLUEHUN — Y4aCTHUKOB CBA3U «MHOI'€ KO



MHoTuUM» (puc. 3-13). Takoe MPOMEXYyTOUHOE OTHOIIECHUE HA3LIBACTCSH
npomexcymouroli mabauyeii (junction table); 3TOT TEpMUH UCHONB3YETCS U
MIPY CO3TaHUK MOIEIU NaHHBIX, IJe peuyb, KOHEUYHO XXe, UAeT 00 OTHOIIe-
HUAX, a He 0 Tabuuuax.

OT1a CBA3b «MHOIMME KO MHOMM»

CyuHocTb 1 }—-—-ﬁ CyLuHOCTb 2

OyOeT npeacTasneHa B MOAENN AAHHbIX Tak:

CywHocts 1 H——] ﬂpo:naegﬁyMTL?;Haq S | CywmHocTb 2

Puc. 3-13. /laa modeaupoeanus ceasu <«mHozue KO MHOUM» UCNOAbIYEMCA
npomexcymounas mabauya

[TocKonbKy TpU MOIEIVPOBAHUU CBSI3U «MHOTHE KO MHOTUM» 3aMe-
HSIIOTCS IBYMSI CBSI3IMH «OIWH KO MHOTHM», TO COBEPIIEHHO SICHO, KaKoe
M3 OTHOIIEHUU OymeT cchllalolMMcs, a Kakoe — cCcbUIodHbIM. Kak yxe
TOBOPUJIOCh, OTHOLLIEHUE, YYACTBYIOUICE B CBSI3U «OAUH KO MHOIMM» CO
CTOPOHBI «OIWH», BCErNa SBISIETCS CCBUIOYHBIM. DTO O3HAYaeT, YTO BCe
MnepBOHAYaJIbHbIE CYIIHOCTU, TO €CTh CYIIHOCTU, YYACTBYIOLIUE B CBS3U
«MHOTM€ KO MHOTMM», 3aMEHEHHOMN IBYMS CBA3AMU «0JiHH KO MHOTUM», B
NaHHOW MoJeau OYOyT CCHIIOYHBIMU OTHOILIEHUSIMU, a MPOMEXYTOYHAas
Tabnuua — cepnatommvesd, Kirouyn-kaHauaaTel IpoOMeXyTOYHOU Tabiu-
LBl BKJIIOYAIOT KJIKOUK-KAHIWUAATE IEpBOHAaYaJbHbIX OTHOLUEHUM, CBIA3aH-
HBIX C TPOMEXYTOYHOM TabJIMILIEH.

YacTo mpoMeXyTOUHBbIE TaGIULBI COCTOSIT TOJIBKO U3 OMHUX KIIIOYel-
KAaHIUJATOB OTHOIIEHUIN -~ YyYACTHUKOB CBSI3U «MHOTHME KO MHOruM». Ha
CaMoOM JieJie TPOMEXYTOYHBIE TaOIULBI MPEICTABISIIOT COOON OCOOBIN Ciry-
yaii CylmHOCTei abCTPAKTHOrO OTHOUIEHUSI, KOTOPbIE yX€ YIIOMUHAJIUCh
paHee. [lo3ToMy OHUM MOTYT colepXaTh JOMOJHUTEIbHbIE aTPUOYTHI, He-
00X0oAMMBIE AJ151 MOAETIUPOBAHUS TAHHOU CUCTEMBI.

YHapHble cBS3U

Hrak, Mbl TOIpOGHO pacCMOTpPEU pa3iuyHbIe TUTIBI IBOMHBIX CBSI3Ei, TO
€CTh CBsI3€ii, B KOTOPBIX YYaCTBYIOT JiBa OTHOIIEHUsI. B YHapHBIX CBS3sX
CYILLIECTBYET TOJILKO OJAMH YYaCTHUK — OTHOIIEHME, CBSI3aHHOE C CAMUM
coboit. Knaccuueckuit mpumep — CBsI3h MeXIy cymHocTsIMu Employee n
Manager. Ecnu cOTpYAHUKU, HE SBISIOLIMECS MEHEIKepaMu, MOJYUHS -
JOTCSI KOMY-JIM00 U3 MEHEIKEPOR, TO MEHeIXep, KaK MpaBUJIO, MOAYNH -
eTcsl caMoMy cebe, a TaKKe BBIIIECTOSIIEMY MEHEIKEDPY.
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TTpUHLIMITEL MOOENNPOBAaHKS YHAPHBIX CBA3EH HE OTIMYAIOTCA OT NPUH-
LIUTIOB MOJEJTUPOBAHUS CBA3EW C IBYMS YyYACTHUKAMU — KJIOY-KaHIUAAT
CCBHUIOYHOTO OTHOLIEHUS 100aBsieTcsl B cehinarolieecs. ENMHCTBEHHOE pas-
JINYUE B TOM, YTO U CCHIJIOYHOE, W CCHUTAIOIIEECS OTHOIIEHUS B JAHHOM CITy-
yae — 3TO OJJHO U TO Xe OTHolIeHue. TakuM o0pa3oM, €Civ Il OTHOILEHUS
Employee cymiectByeT Kimod-kavmuaar Lmployee/D(Wnentudukarop coTpya-
HMKa), ompeaeeHHbINM Ha foMeHe EmployeelD, To BaM mpumeTcst 106aBUTh K
oTHoLIeHno atpudyr Manager!D(MoeHTnduKaTop MeHeIKepa), TaKXKe OIl-
peneNeHHbI Ha foMeHe Fmployee/D, Kak TOKa3aHO Ha puc. 3-14.

Employees

— < EmployeelD
LastName
FirstName
Title

TitleOf Courtesy
BirthDate
Hire Date
Address
City

Region
PostalCode
Country
HomePhone
Extension
Photo
Notes

—H ManageriD

Puc. 3-14. Yuapnasa ceazv cywecmeyem, Ko20a OmHouleHue
canzano ¢ camum coboi

YHapHble CBSA3M MOIrYT UMETh JIIOOYI0 MOIIHOCTE, YHapHbIE CBS3U
«OIMH KO MHOTHM» TIOMOTalOT peani3oparts uepapxuu. I[Ipumep — opra-
HU3aIMOHHAsI CTPYKTYypa KOMITAHUH, SICHO TpOCieXXuBaeMast B cBsizu Linp-
loyee-Manager. YHapHbBIE CBSI3U «MHOIME KO MHOTUM», KaK U ITBOWHBIE
CBSI3M 3TOTO THUIMA, PEAIMIYIOTCS C MOMOIIBEK) MPOMEXYTOUHBIX TaOIULL.
Takue cBSI3W MOTYT OBITh HEODS3aTeNILHEIMM I OMHON M3 yU4acTBYIOIIUX
B HUX CTOPOH (puc. 3-14). Tak, B OONBIIMHCTBE OpraHU3aLlMil y TeHepalib-
HOTO IMPEKTOPA HET BBILIECTOSIIETO MEHeIXepa (AKIMOHEPOB KOMITAaHUH
MBI B pacyeT He IPUHUMAEM).

TpoiiHble cBA3U
Kax mpaBuio, TpoiiHble CBsI3M MPEACTABISIOT COO0N CBSI3U BUAa X aviion-
Hgem VdanZ. Kak U CBSI3M «<MHOTME KO MHOTMM», UX HEBO3MOXHO HEIoc-



YACTb 1 Teopus senAuMOHELIX 6a3 AGHHBIX

PEACTBEHHO MOIE/JAMPOBATEH B PesAIIMOHHON 6ase naHHBIX. Ho s Tpoii-
HBIX CBS3€M HE CYIIECTBYET €AUHBIX MPAaBUJI MOIECIMPOBAHUS, U B 3TOM UX
OTJIMYUE OT OTHOIIEHUMN «MHOTHE KO MHOTUM>.

PaccmorpuM npumep Ha puc. 3-15. Ipopykr Mozzarella di Giovanni,
KOTOpHBI# 3aKyIaeT KommaHus «Vins et alcools Chevalier», mocraBnsiior ase
koMmmaHuu — «Formaggi Fortini s.r.l.» m «Forérs d'erables». OnHako He-
BO3MOXHO Y3HaTbh, KAKO UMEHHO U3 MTOCTAaBIIMKOB ITOCTABUJI OTpe/IeIIeH-
HYI0 apTUIO 3TOTO MpoAyKTa KommnaHuu «Vins et alcools Chevalier». MHbI-
MM CJIOBaMU, TPOIHAs CBSI3b B MOJEIU JaHHBIX yTepsiHa. OJHAKO MpU pa3-
paboTke Mozesei 6a3 JaHHBIX CIEAYeT YYUThIBATh, YTO MOCTABUIUKU HE
MPOCTO MOCTABJSIIOT UMEIOIIUECS Y HUX B HAJIMYUM MTPOJYKThl — OHU IO-
CTaBIISIIOT UX KOHKPETHBIM KJIMEHTaM.

I 10248 Singaporear
| VINET 10248 f-_du.,,&r-a%t; di Giovanr

ormaggl Fortini s.r.l.

anni_Foréls d'erables
Pac. 3-15. Omnowenusn ne noséoaniom onpedeiiiniv, y KaKozo NOCMasuiuKa
xomnanus « Vins et alcools Chevalier» npuobpeaa npodyxmut

YTOOBI MOJTHOCTBIO PA3bACHUTH CUTYAIIMIO, PACCMOTPUM OTHOIIEHUS B
TUIMYHON mpobiieMHoOl oGnactu (puc. 3-16). Ha sToit mmarpamMmmMe Kax-
NI TPOMYKT MOCTABJSETCS TOJbKO OJIHUM IOCTABIIMKOM, M TMOAIEPXKH-
BaeTcs TPOiTHas CBsI3b. BBI Bcerma MoxeTe y3HaTh, KAKOW UMEHHO ITOCTaB-
MK TTOCTAaBUJI OTIpeaeIeHHBIH MMPOIYKT.

[ Suppiers

Products _‘

& OrderDetails >

Orders

Customers

Puc. 3-16. Tunuunas uenouxa cesazeli mexcoy CyujHocmamu,
UCNOAb3YEeMBIMU 0451 MOOCAUPOGAHUSL Npouecca 3aKaza
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IMocMoTpuM Temepb Ha puc. 3-|7: KaXablii TPOLYKT MOXET OBITH MO-
JIy4eH OT pa3HBIX MOCTABIIMKOB, W TPOIHAs CBSA3b OTCYTCTBYET.

Suppliers

—+€ SupplierProducts >4

Customers

Puc, 3-17. Tpoinas ceasv omcymcmeyem

OnuH 13 croco00B PELINUTh MPOOJIEMY — BbISICHUTD HAallpaBJIeHUE CBSI-
31 «OJMH KO MHOTUM». JIJIsl KaX/I0i OTHEeNbHOM CYIIHOCTH, YYacCTBYIOIIEH
B CBSI3U CO CTOPOHBI «MHOTHE», MOXHO OJJHO3HAYHO OTIPEJEUTh COOTBET-
CTBYIOIIYIO CYIIHOCTb, YYaCTBYIOIIYIO B CBSI3U CO CTOPOHBI «onuiis. Tak,
IUISE KaXJIOro KOHKPETHOTO 3HaueHus atpubyra OrderDerails (puc. 3-16)
MOXHO ONpeaeNnTh, K KAKOMY M3 3HaueHuil arpudyra Orders oH MpuHaI-
JIEXKUT; 3Has 3HaueHue Orders, HETPYIHO oNpeaeaAuTh 3HaueHue Customers.
TouHO Tak e BBIMOJHUMBI 3TU ACHCTBUSA U B 0OpaTHYIO CTOPOHY: 3Has
3HaueHue OrderDetails, MOXHO OTIpeNeIUTh, KAKOW UMEHHO MPOIYKT 011
3aKa3aH U KTO SIBJISLICS €ro MOCTaBIIUKOM.

OnHako B 00paTHOM HaINpaBJeHUM CBI3U «OIUH KO MHOTMM» TOH00-
HBI{ MOAXOJ MPUMEHUTD HE YAACTCS, MOCKOJIbKY KaX/I0i CyITHOCTH, y4a-
CTBYIOLIEH B CBSI3U CO CTOPOHBI «OAMH», HEBO3MOXHO COIMOCTABUTD &IMH-
CTBEHHYIO CYIIHOCTh, YYaCTBYIOILYIO B CBSI3W CO CTOPOHBI «MHOTrue». Pac-
cMOTpuUM Ipumep Ha puc. 3-17. Ilo onpenesreHHOMY 3HaYeHUIO aTpUOyTa
OrderDetails HEBO3MOXHO OMpeneIuTh, KAKOW MPOMyKT ObLT 3aKka3zaH. Eciu
K€ 9TO U3BECTHO, HEJIb3sl OMPEIEe/INTh, C KAKO MMEHHO CYIIHOCTBIO Supp-
lier ProductscBSI3aH 3TOT IPOAYKT, UM APYTMMU CIOBAMM, BBISICHUTDH, KTO
€10 TIOCTaBWJI.

Ortcloza cieayeT ynpoleHHOe MPaBuio: B LENOYKe CBSA3E HEIb3sT Me-
HSTb HANpaBAEHUS CBA3EH C «OJIH KO MHOTHM» Ha «MHOTHE K OMHOMY»
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Gosree omHOTO pasa. B memouke cBsi3eit Ha puc. 3-16 HampaBiIeHUE U3Me-
HSIETCS TOJIBKO OIMH pa3, Ha cymHoctu OrderDetails. B nernouke cBszei
Ha puc. 3-17 HampaBAeHWEe MEHSIETCS IBaXIbl — OIMH pa3 Ha CYLIHOCTH
OrderDetails, a Bropoit — Ha Supplier Products.

TIpobGiemMy MOXHO pelInTh, UCKIIOUYUB CYITHOCTb Products U3 lemoYKu
cBa3eit (puc. 3-18).

Products

P\

SupplierProducts

T F

i &3

Suppliers

—I=

+€ OrderDetails

Y

Orders

H Customers

B monyyuBIeiics Lernouke HalrpaBJeHUE CBSI3U MEHSIETCSI TOJIbKO OIUH
pa3 — Ha cymHoctu OrderDetails, 1 TakuMm o6pa3oM CBSI3b IOAAEPXKUBA-
etcd. [lpu 3ToM cyumiHocTh Products OTHIOAb He MCKIJIIOYEHa M3 MOAEH,
Ckopee Bcero, 3akasbl OyayT ohopMIISITbCSI Ha TIPOLYKTHI (CYIIHOCTh Pro-
ducts), a He Ha MOCTaBIUMKOB (CYWHOCTb SupplierProducis),n CylIHOCTD
Products TI03BOJIUT YYWTHIBATH 3TO MPH Pa3pabOTKe ITOJIH30BATEIHCKOTO
uHTepdeiica.

KoHeuHo, MoXeT ObITh, MJISI Ballleil MpeIMeTHOl 00JacTU TPOilHbIE
CBSI3W HE MTPAIOT CYIIeCTBeHHOM posin. Vn e TpoliHas CBSA3b HE HYXHa,
TaK KakK BBl MIPUMEHSIETe MHOM CIIOCO0 MPOCIEANTh HEOOXOIMMBIE CBI3H
(HampuMep, ¢ TOMOIIBIO HOMepa Ha KOPoOKe ¢ pachacoBaHHBIM TOBAPOM).
BaxHo, yTo Moaenb Ha puc. 3-8 HUUYTh HE «JIydllie» U He «IIpaBUIbHEE»
Mozenu Ha puc. 3-17. Beibop Mozaenu onpenesieTcs pexae BCero ceMaH-
TUKOM IIpeIMeTHOI 00JIacTHU.

Puc. 3-18. Tpoiinvieceasu coxpanenvl

Cesa3u onpeaeneHHon MOLLHOCTU
Yacrto yucio KOpTe}KefI OTHOILICHHMA, YYaCTBYIOLICIO B CBA3M «0OJHH KO
MHOTHUM» CO CTOPOHBI «MHOTHE», MOXHO OLCHHUTH 3apaHee. N3BECTHO MU~
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HUMAIBHOE, MAaKCUMaJIbHOE WJIM TOYHOE YMCJIO TaKMX 3amnuceit. Hampu-
Mep, V IIKOJbHUKOB MJIAIIINX KJIACCOB KaXXIbIi IeHb ObIBACT He OOJbIIE
MSITU YPOKOB, CKEJET B3pOCIOro 4yesoBeka cocrout u3 200 kocrteit, a Ha
IIaXMaTHOM TYpHHPE KaXIbIif U3 YYaCTHUKOB COPEBHOBAHUM JOJIKEH CHIT-
paThb ONpeaeieHHOe YUCI0 HapTHIA,

B mono6HOIi cuTyalnu MosiBIISIETCs] UCKYIIeHHe TTOCTPOUTh MOIIEIb JaH-
HBIX TAKMM 00pa3oM, YTOOBI BKIIIOUUTH KJIIOU-KAaHAMIAT KaxIOTr0 KOpTexXa
KakK aTpuOyT OTHOIIEHUS ¢ OAHOU cTopoHbl (puc. 3-19). Ho y Takoro cno-
coba IBa Cepbe3HBIX HemocTaTKa, [lepBblii — B MOOOGHOM MOIEIU CYIIe-
CTBYIOT MOBTOPSIOIINECS TPYIIIbLI aTpUOYyTOB, BTOPOIl — OHAa He HaleXHa.

Puc. 3-19. Moodeav 0aa ceazu ¢ u3igecimuol MOWHOCMbIO
(neeepuvlii n00xoo)

[TorTopsiommecs atpubyThl Ha puc. 3-19 JIeTKo BBISIBUTh 11O UMEHAM,
OIHAKO BCE OHM OIIpeleeHbl Ha ogHoM gomeHe — ClassPeriod. Korma B
MOJIeJIM HECKOJIBKO aTpUOYTOB OTIPENENIIFOTCS Ha OJHOM JIOMEHEe, BeCbMa
BEpPOSITHO, UTO 3HAYEHU S KaTErOPUU WJIU TUIAa OYAYT OIIMOOUYHO MPUHSITHI
3a UMEHa aTpUuOyTOB.

K ToMmy Xe, Kak yXe TOBOPUJIOCh, CTPYKTYpbl, OpraHW30BaHHBIE IO
9TOMY MPUHIUIY, HE HaleXHbI. JJomycTUM, KOMIAaHUSI MPOBOAUT TaKYlO
KaJIpOBYIO TMOJUTHUKY; 3a KaXIbIM MEHEIXEepPOM 3aKperuisieTcss He Oolee
MSATHU CAYXaUUX, OTYUTHIBAIOIIUXCS HETTOCPEACTBEHHO Tepel HUM. YBHI,
MOJIUTUKA U PEATbHOCTh — 3TO pa3Hble BelIW. 3aKjialbiBasi TOJUTUKY B
MOJIeIb TaHHBIX, Bbl TEM CaMbIM peajlu3yeTe ee KaK JKeCTKOe CUCTeMHOe
OrpaHUYEeHUE, KOTOPOE HE MOXET ObITh U3MEHEHO BIOCIEACTBUU. Mory
MOCMOPHUTH, YTO MPU BBOJIE peaqbHbIX TaHHBIX OOHAPYHKUTCS, 9TO XOTS ObI
3a OTHUM MEHEIXEePOM B KOMITAHUU 3aKPETJICHO IISCTh CYXALIKUX, a He
naTe. YTo mpowusoiigeT B 3ToM ciaydae? byner i omHOMY M3 CIIyXallUx
Ha3HaveH npyroii MmeHeakep? bBymer nu nmpoay6iuMpoBaHa 3anuch, UIACH-
TUdULMpYOIIas MeHeIKepa B 6a3e JaHHBIX, U COOTBETCTBEHHO YBEJINYMUT-
cs 1M 3apaboTHasl TjiaTa, Hauuciasiemass MeHeaxkepy? WMnu xe geno orpa-
HUYUTCS TEM, YTO COTPYIHUK OTAeIa UHGOPMALIMOHHBIX TEXHOJIOTUI, K
KOTOPOMY 0OpaTuiicsl 03adayeHHbIN MOJIb30BaTeb, TO3BOHUT BaM U BbIC-
KaxXeT BCe, UTO OH JAyMaeT O TAKOM pa3paboTyuKe 0a3 JaHHBIX?

IMonoOHbIe OrpaHUUYEHM ST, HaJlaraeMble Ha MOILHOCTE CBSI3U, LOJIKH bl
peanu3oBaThcsl KaK CUCTEMHbIE M HUKAK He BIUSITh Ha CTPYKTYPY JaHHBIX
B MPOEKTUPYEMBIX OTHOIIeHUsIX. KpoMe Toro, cienyeT oueHb TIIATEIbHO



MPOAYMATh MOCJEACTBUS, K KOTOPbIM NMPUBEAYT OTPAHUYEHUS HaA MOLIL-
HOCTb CBSI3M, BHE 3aBUCHUMOCTHM OT CIIoco0a ux peaau3alnuu (moapobHee —
B r1aBe 16).

Utorn
Dra r1aBa ObLIA MOCBAIICHA CBA3SIM MEXIY CVILHOCTIMI. MBI IOOAPOOHO
paccMOTpeNu KaX bl U3 BUMOB CBIA3EH: «O/IMH K OIHOMY», «OIUH KO MHO-

rMM» U «MHOTHE KO MHOTUM». [Ipocineamnu Ha nmpumepax, Kak 3TH CBSI3U
peanu3yoTcs B MOAEIU NaHHBIX: OTNPENessieTCsl CChJIOUHOE OTHOILIEHUE,
U ee KJII0Y-KaHIUAAT BKIIOYAeTCs B IPYroe OTHOIIEHKWE, yYacTBYIOlIEe B
CBSI3U — CChLIAOLIeecss OTHOUIeHEe. Mbl paccCMOTpeJIN TakKXe HECKOIbKO
CIicMaJbHBIX Cl1ydacB — YHApPHbLIC U TpOf?leIG CBsIBU U TO, KaK 3TU THUIIbI
CBSI3EH peanu3yroTcs B MOJIeiH JaHHBIX.

Tenepb Bbl IO3HAKOMMUJIINCH CO BCEMU OCHOBHBIMU KOMIIOHEHTAMU MO-
JCJIN JaHHBIX: CYHIHOCTAMU, anMGyTaMl/l U OTHOLWICHUAMU MCXKIAY HUMHU.
B rnaBe 4 51 pacckaxy o 1e10CTHOCTH JaHHBIX U MEXaHU3MaX, MO3BOJISIO-
UIMX MOANEPKUBaTh 6a3y TaHHBIX B 1IeJIOCTHOM COCTOSIHUM.
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TJIABA

‘Co3maHue CVIIHOCTEH M CBA3eil MeXAYy HUMM — 3TO TOJIbKO 4acTh IIPO-
Lecca MOIEIMPOBAHMS ITPEIMETHOM ob6aacT. Bel MOKHBI 3ammcaTh Ipa-
BUJIa, KOTOPbIE CHCTeMa OYIEeT MCITOJAb30BaTh IJIs MOAMEPXKAHUS TaHHBIX,
dusnyecku XxpaHAIMMXCcsS B 0a3e MaHHBIX, B COIIACOBAHHOM COCTOSTHMU.
JpyruMu cioBaMu, BaM HYXHO CO3IaTh MOIENb YeA0CMHOCMU OGHHbIX.

IllaxHcel rapaHTHPOBATh peaibHYI0 KOPPEKTHOCTh TaHHBIX HUYTOXHO
Manbl. Bo3bmewm. K mpuMmepy, 3allMCh O 3aKa3e, KOTOpas FOBOPUT, 4TO
Mbspu Cmut kynuna 17 nun 15 utons 1999 r. CYB]l MoxXeT npoBepUTh,
yto Mapu CMUT 1 BIpaBAy SIBISETCS 3aKa39MKOM KOMITAaHUM, YTO KOMIIa-
HUS Y BIpaBOy TOPTyeT MUJIaMM, W YTO OHA IpHUHMMAala 3aKa3bl |5 U0
1999 r. MoxHo naxe y6eauThbes, 4yro y Mapu CMHUT JOCTATOYHO JEHET Ha
cueTe, 4TOOBI 3amiaatuth 3a 17 muin. Yero CYBJl ToyHO He MOXET MpOBe-
pUTh, TaK 3TO TOrO, NEMCTBUTENbHO M Muccuc CMmuT 3akazana 17 mui, a
He CeMb M He OOHY, M YTO OHA 3aKa3ajia MMEHHO IWJIbI, a He OTBEPTKU.
Jlyuiiee 13 TOro, 4To MOXET CIOelaTh CHCTEeMa: IpeaylpeaIuThb IMOJb30Ba-
Test, 4To 17 MU — CIAUIIKOM OOJBIIONM 3aKa3 IJIsl PO3HUYHOIO ITOKyIaTe-
JISI, XOTSI BBITOIBI OT peaju3alliy Takoil (DYHKIIMU MOTYT He OIlpaBIaTh 3aT-
padYeHHBIX YCUINH,

VBHI, 3TO BCe, YTO MOXET CHcTeMa, U cpencTramu coBpeMeHHoi CYB]]
O4YeHB JIETKO peajn30BaTh MoA00HYI0 IpoBepKy. Ho He cyiiecTByeT HU 6a3bl
JAaHHBIX, HU NPOEKTHPOBIIMKL, KOTOpbIE TAPAHTUPYIOT, YTO JaHHBIE B CHC-
TeMe COOTBETCTBYIOT NE€MCTBUTEIbHOCTH. MOXHO TOJBKO YTBEPXAAaTh, YTO
MaHHBIE TTOMUYUHSIIOTCS OMPENENCHHBIM 02paHL eI M UeAOCHOCMU.

'orpaHVI"leHMﬂ LenocTHoCTn

WHorna orpaHMYeHUs LEIOCTHOCTH OTOXIECTBISIIOT ¢ GU3HEC-MpaBuia-
mu. Ha camom nesie, moHsiTre «OM3HEC-TPaBUIa» MMEET 3HAYUTEIBHO 60-
Jiee LIMPOKUIA CMBICI: OHO BKJII0YAET BCE OrPAaHMYCHUS] MOIECIH, a HE TOJb-
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KO OTpaHUYEHUS 1eJIOCTHOCTU NaHHBIX. B yacTHOCTH, 6€30MacHOCTh CUC-
TeMBI (TO eCThb MpaBWIa, CripeAc/AiOliHe, KTO, YTO U IPU KaKUX 00CTOsI-
TEJIbCTBAX MOXET [IeJlaTh C CUCTEMOI) — 3ajadya CUCTEMHOTO aJIMUHUCT-
pUpPOBaHUS, a HE TOANEPXKAHUS 1IETOCTHOCTU NJaHHBIX. OIHAKO CUCTEM-
Hasl 6€30MaCHOCTb — 3TO TpeOOBaHUE OM3HECa, M OHA BKJIIOYAET B CeOs psia
Ou3Hec-mpaBuil. Mbl pacCCMOTPUM CUCTEMHYIO 0€30TIaCHOCTb B IJlaBe 8.

Lle1oCTHOCTD JaHHBIX PEANIN3YETCS HA HECKOJIBKUX YPOBHAX. Orpatin-
YeHMs] Ha JOMEHBbI, MpeoOpa3oBaHUs U CYIIHOCTU OIMPENESIOT 1eJI0CT-
HOCTb Ha YPOBHE OTAEJbHBIX OTHOIIEHU. OrpaHUYeHUsT CChIOUYHON 1ie-
JIOCTHOCTM TapaHTUPYIOT MOAAepkKaHue HeOOXOMMMBIX CBSI3EM MEXIy OT-
HomeHUsIMU. OrpaHuveHus1 6a3bl TaHHBIX YIPaBJSIOT 0a30ii TaHHBIX B
11eJI0M, @ OTPAHUYEHUS 11eJIOCTHOCTU TPaH3aKIIUi yIpaBIsSOT U3MEHEHU -
€M JIaHHBIX B OJJHOI MJIM HECKOJbKUX 0a3aX OMHOBPEMEHHO,

LienoctHocTb AOMEHOB

Kax MbI yke TOBOpUJIU, TOMEH MpeaCcTaBIsIeT COO0 MHOXECTBO BO3MOX-
HbIX 3HaUYE€HUIi JaHHOTO aTpulOyTa (cM. miaBy 1). OrpaHUYeHUE 1IETOCTHO-
CTU JIOMEHa, 4Yalle Ha3bIlBAeMOE OcpaniiteniieM domena — 3TO TIPABUIO,
orpeesioniee pa3peieHHbIH IJ1sI XpaHeHUsT Habop BeInuunH. Pazymeert-
Csl, YTOOBI TTOJIHOCTBIO OMUCATh JOMEH, MOXET MOTPeOOBAaThCS BBECTU HeE-
CKOJIbKO OTpaHMYCHUIA TOMEHa.

JloMeH ¥ TUIT JaHHBIX HE OJJHO U TO XK€, U OlpejesieHrne JoMeHa B Tep-
MUHaX GU3NYECKUX THITOE JTaHHBIX SBJISETCS OIMOKOKM. ONacHOCTh B TOM,
YTO TMPUAETCS HajaraThb Ha JaHHBIC JOTMOJHMTEJIbHbIE OTPAHUYECHUS -
HaIrpuMep, €CIU Bbl BHIOpAIU LEJbIid TUIT JaHHBIX U1 XpaHEHUs JOMEHa,
coJepIKallero 3HaYeHus, He MpeBblammue 255 (1mojsg uejaoro Tuma Mo-
IYT XpaHUTh 3HAUYeHUS Ooibiae 255).

TeM He MeHee, TUI TaHHBIX MOXKET CIYXUTh MOAXOASIIUM OrpaHUYe-
HUEM TpU MOACIMPOBAHUU, TMOITOMY BBIOOD JIOTMYECKOTO TUMA AdHHBIX
YacTo SIBJISIETCSI TIEPBBIM IIaTOM TIPU CO3IaHUU OTpaHUYeHUs foMeHa. [lox
A02UMecKUM MUnom darmeiy: 5 TIOIpa3yMeBalo TUIIBI date (narta), string (CTpo-
ka), image (m3obpaxenue). Ilpumep, HauboJiee MOJHO pacKpbIBAOIIMA
MIpeuMYIleCTBA TAKOTO MOAX0Ja — THUII date. Sl He peKOMEHAYIO MPUCBan-
BaTh foMeHy TransactionDate wn DateTime, KOoTOpbI oTpaxaeT pusndec-
KMIi croco0 XpaHeHUs JaHHBIX. TeM He MeHee, OINpenesiuB ero Kak daie,
BbI TIOJIYYUTE BO3MOXHOCTb C(hOPMYJIUPOBATH VIS HETO OTPAaHUYEHUE «I0-
MEH COAEpXUT 3HAYeHMs JaT, CO MHS Hayajga paboThl KOMITAHUM N0 Ha-
CTOSIET0 MOMEHTA BKIIOUYUTEIbHO» U IIpeHeOpedsb IPYIUMHU HYIHBIMU
NpaBUJIaMH.

Korma BbI orpeaesiuTe JIOTU4eCKU M TUIT JaHHbIX, MOXKET MOTpeOOBaTh-
Csl IOMOJHMTEJIbHO 3aJaTh pa3Mep YU TOYHOCTb YMCJIOBOTO TUIA JaHHBIX
WU MAKCUMAILHYIO JUIMHY CTPOKOBOTO TUITA. DTO OYEHb MTOX0Xe Ha crie-
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nuhmr kAo GU3NIECKOro TUMA JaHHBIX, HO BaM BCe €lle CIENYeT MbIC-
JINTh KaTeropUsAMHU JOoTHUUYeCcKoil Mogenu. OueBUIHO, BBl He OyneTe Bo3pa-
XKaTb, €CM S CKaxy, 4TO JJOTMYECKUU TUIT JaHHBIX «CTPOKa, COCTOSIIAs
He Oosee yeM u3 30 cumvBonoB» MOXHO KOPOTKO 3amucaTh Kak puiuyec-
KU# TAI chari3()). Ho 4eM Gonee aGCTpakKTHO BBI OyIeTe OMMMCHIBATDH JIOTH-
YECKYIO yio/ie/1hL, TeM OOJibllle TPOCTPAHCTBA IJISi MaHEeBpa y Bac OCTaHETCS
B Gy/1yliiem, U TEM MEHbIIE BEPOATHOCTh, YTO IPUAETCA HalaraTh Ha CHUC-
TeMy JOMOJHUTEJIbHbIE OTPAHUYECHHUS.

Emre omuH acmekT LIETOCTHOCTU 1OMEHA, KOTOPHIA HagO YYUTHIBATh —
MOXET JIM JOMEH COAepXaTb HEONpEAEJEeHHbIE MM HECYIIECTBYIOUINE
BeJMYMHEBI. MBI ellle He pa3 OyaeM o0CyXaaTh 3TOT BOIIPOC B 3TOM U clie-
nyiompy TaBax KHUTH. A ceiiyac TOCTaTOYHO YITOMSHYTh O pasHHUIE MeX-
Iy HECYIIEeCTBYIOIIE M HeOoIpeleIeHHOM BelMUYMHaAMHU. Takke ciemyer
IMMOMHUTB: MOTYT JIX TaKne BEJIMUYMUHBI XPAaHUTHCSI B JOMEHE, 4acTo (HO He
BCETIa) MOImaeTcs SIBHOMY ONpeaeeHHIO.

Ha noruyeckom ypoBHE pasnuuue MexXIy «HeCylIeCTBYIOUIEl» U «HEeO-
nmpeaeeHHO» BEIMYMHONW MOHATH HecnoxHo. (ITomHMTE, 9TO MOmenb
JaHHBIX — JIOTUYECKasl KOHCTPYKLIHUS.) «¥Y MOEro OTLia HET BTOPOIro MMe-
HU» — TMPUMEP HECYLIECTBYIOLIEH BEJIUYUHBI. « He 3HAaKOMa CO CBOMMU
cocelsiMu» — TIpUMEP HeoTlpeaesieHHOU BelWYuHbI. Bompochl peanusa-
MU HAac MOKa He KacalTcs, HO JJOTMYECKUE pa3auyus HeoOXOaUuMO Mo-
HUMAaTh.

Omnpenenss, MOXET I TOMEH COAepKaTh HEOIIpeaeJeHHbIC I HECy-
ECTRYIONIWE BEIMYUHBI, HYXKHO PELUUTDb, BaXHO JIM 3TO [l Ballei cuc-
TeMbl. Bo3BpaTumcs K mpumMepy ¢ [ransactionDale: jata TpaH3aKIIUU MO-
XKeT OBITh HEOIIpeIeJIeHHOM, HO TpaH3aKIMs BCerma MPOMCXOIUT B OIpe-
IeJIEHHBII MOMEHT BpEMEHHU, MOATOMY JaTa TPAH3AKL MU HE MOXeT OTCYT-
cTBoBaTh. MHade roBopsl, maTa TpaH3aKIMU BCEraa CYIICCTBYET, APYroe
JIeJI0, 4TO Mbl MOPOM €€ He 3HaeM.

Ha maHHBII MOMEHT TOTOBOPUMCSI CYUTATh, YTO JII00ast BEAMYMHA MO-
XeT ObITh Hen3BecTHOU. HyXHO onpeneantsb, MOXET JIM CUCTEMa XPaHUTh
TaKkylo BeJIMYMHY. MOXeT oKa3aThCsl, YTO HEelleJaecoo0pa3HO XpaHUTh 3Ha-
4yeHUeE, MOKA OHO HE U3BECTHO, MJIM HENb3sl MACHTH(DHIMPOBATE CYIIHOCTE,
MokKa He U3BECTHA KaKasi-To BeJIMUYMHA.

B nro6oMm ciryuae, nyuimie n3beraTh MOsSIBIeHMS HEM3BECTHBIX BEIMINH
B 0a3¢ ;11 1pix. XOTh 3TO U HE BCErna BO3MOXHO IPU OIpEneeHUN T0Me-
Ha. Jlo HEKOTOpOI CcTenmeHU pellleHue 3aBUCUT OT TOTO, KaKoe KOJUYECTBO
CYIIHOCTE! TMpeaIMeTHO 00JacTM MOXHO OINMUCcaTh B paMKax AOMEHa.

JlomycTuM, BB OTNIpENENVIN AOMEH Name M 0OBSIBMIN, YTO aTPUOYTHI
GivenName (MMs), Middle Name (Bropoe ums), SurName (Qamunus), n
(‘“”;P(“n-N(um‘(HaSBaHI/Ie KOMITIAaHMH) ONpeneeHb B 3TOM goMeHe. Ta-
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KOU MOAXOJ MMEeeT CBOU MpeuMYyIllecTBa; obliue npaBuia (MJIU MHOXe-
CTBO MpaBUJ) IJIsI aTpPUOYTOB OMPEEIISIIOTCSI B OTHOM MECTE.

C apyroii CTOpOHBI, B 3TOM CJiyuae Bbl HE CMOXETe OMNpeNeauTb, 10-
MyCKaeT JIM IOMEH HeOoNpeaeeHHOe UM HECYIIECTBYIOIIee 3HAYEeHUE, ITO
MpUAETCs yKa3aTh Ha ypoBHe cylnHocTeil. Ho KoHeuHo, Bce 3Tu aTpubyThl
MOXHO OTIPENeNUTh U B OTAEIbHBIX JTOMEHAX.

Haxkownel, BbI GoJjiee TOUHO OTpeAeauTe HaAbOp BEJIMYMH, pa3pelieH-
HBIX Uil noMeHa. Hanmpumep, Haul goMeH Transactionllate — He TIPOCTO
Habop aT, OH COAEPXUT MHOXECTBO JaT, HAUMHAs CO IHS Havasa nes-
TEJIbHOCTU KOMIAHUU OO0 HACTOHIIETO BPEMEHU. DTO MHOXECTBO €Ille
OoJIblIIe CY3UTCS, €CJIU MCKJIIOYUTh BBIXOJHBIC, MPAa3IHUKHU U JTIO0bIE ApPY-
rve THU, B KOTOpble KOMITAHUSI HE TOPryeT.

MHorna MOXHO MPOCTO MEPEYUCIUTh BEIUYMHBI, pa3pelieHHbIe s
nomeHa. [lomeH, ompenensioliuii OObIYHbIE BBIXOAHBIE JHU MOJHOCTHIO
onuchiBaeTcss MHoXecTBoM {CyOboTa, Bockpecense}, B mpyrom ciydae
npoiie chopMyarpoBaTh IS AOMEHa P MPaBWI, OTPAHHUTHBAIOIIINK
MHOKECTBO BO3MOXHBIX 3HauUeHUM, kak mist TransactionDate.

O0e TeXHOJIOTU BITOJIHE TTPUEMJIEMBI, XOTSI HEKOTOPbIE METOIUKM TIPO-
€KTHPOBaHUS MOTYT MOTPeOOBATh BITOJTHE OIpPeENEIeHHBIX CITIOCOOOB ONuca-
HUY orpaHuyeHuit. BaxHo chopMynrpoBaTh orpaHUYeHUE KaK MOXHO 00-
Jiee aKKypaTHO U TMOJIHO.

[IeTTOCTHOCTE Ha YPOBHE IIEPEXOHOB
OrpaHU4YeHMS IIEJIOCTHOCTH IIePEXOHA0B OIPEIE/ITI0T COCTOSIHUS, Yepe3 KO-
TOpBIE MOXET IIPOXOAUTH KOPTeX. JInarpaMma «COCTOSTHUSI-TIEPEXOIBI» [10-
Ka3bIBaeT COCTOSHUS, Yepe3 KOTOPhIe MOXET IPOXOAUTh 3aKa3 (puc. 4-1).
OrpaHn4eHus MEPEXOI0B IIOMOTYT YOSMUThCS, YTO CTaTyC JaHHOTO 3a-
Ka3a HUKOTrJa He U3MeHUTCS ¢ «BBeneH» Ha «BeimoJiIHeH», eciiu 3aKa3 He
MpoIeT Yepe3 HeKOTOPLIC cTagud, WX MIPEeIOTBPaTUTh MU3MEHEHHUE CTaTy-
ca OTMEHEHHOTO 3aKasa.
CocTosiHUE CYLUIHOCTU OOBIUHO OMpeAcssieTcss 3HaUYeHUEM €IUHCTBEH-

Horo atpubyta. Ilpu 9TOv orpaHUYEeHME LIEJTOCTHOCTU MEPEXOAOB MOXK-
HO paccMaTpuBaTh KakK CIELNaIbHLIH TUII OTpaHUYEHUST LEJTOCTHOCTH
IOMeHa.

HMHorma cocTosIHUST ONPENEsIIOTCS COBOKYIMHOCTbIO 3HAYEHUM 1ie -
CKOJIbKUX aTpUOYTOB OTHOIIEHUS WJIU JaXXe aTpUOyTOB HECKOJbKUX OTHO-
meHui . Tak Kak orpaHUYEHUsI MIEPEeX0J0B MOTYT CyLLIEeCTBOBAaTh Ha JII0OOM
YPOBHE IeTalu3alnu, yI00HO pacCMaTPUBaTh UX B XOI€ CO3MaHMS MO/Ie-
JIU KaK OTAEJbHbIA TUIT OTpPAHUYEHU .



NABA 4

iy W L S 0T B P 5 550 5T S £ o o s

OtnpasneH
Beenen O6pabotaH MpuHat  3akadumky OTtmeHeH BbinonHeH
[—
o o
D
OD—
F | - 1 'y ¥
O 4T ‘“\_'_P
o f >

Puc. 4-1. Jluacpamma cocmosinuii, uepe3 komopwie Mod}cem RPOXooumo
3akaz

Hanpumep, craryc 3aka3unka MOXET MeHATbcd Toabko ¢ Normal
(O6bruHbBI) Ha Preferred (I1puBUIeTUPOBAHHBIN ), €CJIM €TO KPEIUT BEITIIE
ompeaeseHHOM BEJTMYUHBI M OH SIBJISLIICS 3aKa3YMKOM KOMITAHUU HE MeHee
roga. CocTosiHMe cueTa 3aKa34yMKa JIydlle KOHTPOIMPOBATE, KCIIOIb3YS CO-
OTBETCTBYIOIUN a1TpubyT oTHomeHus: Customers. A IJIUTEIbHOCTh OTHO-
MeHU KOMIMAaHUM C 3aKa3YMKOM U BOBCE HE HYXHO HUTIE HE XpPaHUTb
SIBHO, €€ MOXHO BBIUMCJISITH Ha OCHOBE JIaThl HauboJjee paHHETo 3aKasa,
KOTOpasi coAepKUTcsl B oTHomeHUU Orders.

LlenocTHOCTb Ha ypoOBHE CYLLHOCTH

Oepanuuenuss Ha yposHe cywHocmu (entity constraints) HampaBJeHBI Ha
obecreyeHue LIEJOCTHOCTU MojaeaupyeMoii cymHoctu. Ha mpocreiimem
YypPOBHE CYIIECTBOBaHUE MEPBUYHOTO KJIOUa SIBISIETCSI OTPAHUYEHUEM
CYLIHOCTH, HajaraloUMM Ha Hee MPaBUIO «KaxJasi CyIIHOCTb JOJIKHA
OBITh YHUKAJIbHO».

B ompeneneHHOM cMBbICie, 3T0 KOHKPETHOE OTpPaHUYEHUE [1EI0CTHOC-
TU Ha ypoRHE CYLIHOCTH, BCE IPYrMe MOTYT pacCMaTPUBaThCA KaK Orpa-
HUYEHUS LIEJJOCTHOCTM Ha yPOBHE CVYIIHOCTH C TEXHUYECKOU TOYKU 3pe-
Husi. OrpaHUYeHUsI, ONIpeieIeHHble Ha YPOBHE CYIIHOCTU, MOTYT YIpaB-
JISITh TTIOBEIEHUEM OTIeIbHOro aTpubyTa, MHOXeECTBa aTpUOyTOB, WU OT-
HOILIEHUS B LIEJIOM.

[le10CTHOCTL HAa YPOBHE OTIENBHOTO aTpubyTa ompenessercss B Iep-
BYIO ouepenib C IOMOUIbIO OTPAaHUYEHU A TOMEeHa 3Toro arpudyra. ATpudyT
OTHOUIEHUS HacjeAyeT OTpaHUYEHUS LIEJIOCTHOCTU cBoero noMeHa. Ha
YPOBHE CYIIHOCTU 3TU HacjeqyeMble OrpaHUYEHUs] 4acTo GOpMyIupyioT
0oJiee CTporo, Ho MeHee rubko. MHbBIMU clloBaMU, OTpaHUYEHUE Ha YPOB-



HYACTb 1 Teopwua

BOHHBIX 623 JaHHbIX

S S A S

HE CYIIHOCTU MOXET ObITh MOAMHOXECTBOM OTpaHUYEHU U Ha YPOBHE J10-
MeHa, HO He HalMHoxecTBoM, Hampumep, Ha atpudyr OrderDate, onpe-
NeJIeHHbIM B goMeHe TransactionDate, 1ONyCTUMO HAJOKWTL JOMOJHU-
TeJIbHOE OTpaHUYeHue, 1T0OLI OH cofepKasl TOJbKO JaThl TEKYIEro roja,
B TO BpeMs KaK JOMEH pa3pelaeT XpaHUTh JII00YIO 1aTy OT Havyasia paboThl
KOMITaHUH 10 CEToNHsAIIHeTo NHs1. Ho orpaHuuYeHe Ha ypOBHE CYIIIHOCTHU
paclIMpuT quana3oH XxpaHUMbIX B OrderDate 3HaueHUT TIO CPAaBHEHUIO C
IMarna3oHoM, OTipe/ieIEeHHbIM Ha YPOBHE IOMEHa.

AHanoruuHo st atpubyra CompanyName, onpeaeeHHOTO Ha JOMEHE
Name, Bbl BIIpaBe 3a7aTh 3alpeT Ha XpaHEHUE MYCThIX CTPOK, Jaxe eclu
caM IoMeH Name nomycKaeT UX CyllleCTBOBaHUE. 31ech Mbl BHOBb UMEEM
JIeJIO C IOTIOJHUTEJIbHBIM CY>XeHMEeM JrMana3oHa BO3MOXHbBIX 3HAaUeHUU aT-
pubyTa Mo CPaBHEHUIO C OTPAHUYEHUSIMU Ha YPOBHE JOMEHa.

MMPUMEYAHHUE [lpoekTHpoRIIHKH 9aCTO ONPEAENSIOT paBuia MPOBEPKH
3HAYEHUI U XpaHEHUS HEOTIPE/IEIeHHBIX BEIMYMH UMEHHO Ha YPOBHE CYIII-
HOCTH, a He Ha ypoBHe qoMeHa. OOBIYHO OHM apryMEHTHUPYIOT CBOE pellle-
HHUE TeM, YTO 3TH OTPAHUYEHHUS MCITOIb3YIOTCS TOJIBKO HA YPOBHE CYIIHO-
cry. 1Sl TaKoii IMO3MIIMKM €CTh HEKOTOPhIE OCHOBAHMSI, HO SI PEKOMEH/IYIO
OIIpEIE/IsITh KAK MOXKHO OOJIbIIIe OTPAaHMYEHKUI Ha ypOBHE TOMEHA. DTO 00-
JIETYHUT JaTbHEHINYI0 paboTy IO crieMu(MUKALIUU OTPAHMUCHII,

Kpome Toro, B mpoliecce CyXeHWs Auarna3oHa pa3pelleHHBbIX 3Haye-
HUIi TSI eMUHCTBEHHOTO aTpuOyTa OrpaHWYCHUs] Ha YPOBHE CYIIHOCTH
MOTYT BJIMSATDH Ha Apyrue aTpuobyThl. [IprMep Takoro orpaHUYeHUST — Tpe-
OoBaHUe, YTOOHI JaTa MOCTAaBKU B 3akase (Shippinglaie)He mpemiiecTBo-
Bajla gaTe caMoro 3akasa (OrderDate). OrpaHU4YeHUSI Ha yPOBHE CYIIIHOC-
TH, TEM HE MEHee, He MOTYT CChIJIaThCsl Ha APYrue oTHoIIeHus. Hempuem-
JIeMO, HalpuMep, ONMpenesaTh OrpaHUYEeHUEe Ha YPOBHE CYIIIHOCTU, KOTO-
poe 3ajaer 3HAUCHME CKUAKM JIs 3aKazuuka LiscountRate (atpubyT OTHO-
meHust Cusfomer) Ha OCHOBaHWM 3HaYeHMS OOIIeld CyMMBI CIeJIaHHBIX 3a-
kasoB loralSales(koTopoe BBIYUCISAETCS C MTOMOIIBI0O CYMMUPOBAHUS JaH-
HBIX U3 MHOXECTBa 3anuceil oTHownenus:t Orderfiens). OrpaHudeHust, 3a-
BUCHIIINE OT MHOXECTBA OTHOLICHHIT, ONIPeNeNsIIoTCs Ha YPOBHE 0a3bl JaH-
HBIX (MogpoOHee — jgajiee B 3TOH IJiaBe).

BynbTe 0CTOPOXHBI C OTpaHUUYEHUSIMU, CBSI3aHHBIMM C HECKOTbKUMU
aTpubyTaMu: HEOOXOAMMOCTb UX MCIOJIb30BaHUS MOXET CBUIETEIbCTBO-
BaTh, YTO MOJENb IJIOX0 HOpMain3oBaHa. Eciu Bel orpaHWYMBaeTe WIK
BBIUMCIIIETe 3HAYeHNWE OJHOTO aTpubyTa Ha OCHOBAaHUM JPYroro, TO BepoO-
ATHO, BCe B mopsake. OIPaHUYcHNE Ha YPOBHE CYIIIHOCTH, KOTOPOE 3BY-
YUT KakK «CTATYC HE MOXeTr UMeTb 3HaueHue Preferred (I1puBunerupoBaH-
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HBI), IO TeX IMOp IMOKa CaMOil Meproii 3alMMCK O 3aKa3e KIWEHTa He KC-
TOJTHUTCS TI0 KpaliHeil Mepe OIUH Tol» BBIMISIAUT TpekpacHo. Ho eciau
3HaUYeHME OJHOTO aTpuOyTa OMpeaesseT 3HAYeHHE APYroro: Hampumep,
«Ecnu 3anuchk o 3aka3e Oblia chejsaHa 6ojiee roga Has3ajl, TOrga 3HaueHUE
cTaTyca paBHO Preferred (11puBunerupoOBaHH LI )», TO uMeercs: QyHK-
LIMOHAJIbHASI 3aBUCUMOCTb U OTHOILIEHUWE HE HAaxXOJUTCS B TPeTbedl HOp-
MaJIbHOI (hopMe.

CcbuloyHas LEeNnoCTHOCTb
B rnaBe 3 Mbl paccMOTpen 1€KOMIO3UIIMI0 OTHOLIEHU, BHIMOJHSIEMYIO
C LEJIbID MUHUMU3UPOBATh U30BITOYHOCTh JAHHBIX, U BHELIHUE KIIOYHU,
HCIOJIb3yeMble ISl OpTaHU3alUM CBSI3ed MeXay OTHOlIeHUsIMU. Eciu 3t
CBSI3M OyoyT pa3pylleHbl, CUCTEMa CTAHET BJIYUILIEM CJIy4ae HEHAIEXHOM,
a B XyIIIEM — OTKaXeTcs paboTarb. (Jepaiuenisa conlioiioll 4eaoCcmHOCmU
(referential integrity constraints) moaaepXuBalOT U 3aLIUAILAIOT 3TU CBSI3U.
Ha camom pene cyuiecTByeT TOJNbKO OAHO OTpaHMYEHUE CChLIOYHOU
LIEJIOCTHOCTU: BHEUIHUE KJIIOYM HE MOTYT «OCUpOTeTb». W Haue rosops,
KaxXIol 3amucy TaOJWIIbI, COomepXKallell BHEUIHUM K04, JOJKHA COOT-
BETCTBOBAThb 3aIlMCh B IPYyroil Tabauile, CoAepxXalleid MepBUYHBIM K04,
Koprexu, conmepxaiue BHEUIHUE KIJIOYM, AJISI KOTOPbIX HE CYIIECTBYET
COOTBETCTBYIOIUMX 3HAYEHUN KJII0Ya-KAHIUAATA B CCBUIOYHOM Tabiimiie.,
Ha3bIBAIOTCS OCUPOTEBIIMMU CYIIHOCTSAMU. [TpUYMH UX MOSABAEHUS TPU:
* KOpTeX, N00aBJICHHbIH B TabJUIy, COAEPXKUT 3HAUEHUE BHEIIHETO
KJII0Ya, KOTOPOMY HE COOTBETCTBYET HM OJAHO 3HAYE€HME KIIOYa-KaH-
UaTa B CChUIOYHOM Ta0IuIIE;
*  W3MEHMJIOCH 3HAUEHME K/TH0Ua-KAHINIATA B CCHIIOYHOM Tabaul1IE;
*  3aIKCh, HA KOTOPYIO CChLIA€TCSl BHEIIHUI KJIOY, yaajleHa U3 CChLIOY-
HOM TaOJIULIBI.

Bce a1t ciyyanm HeoOXOOMMO Y4eCTb, YTOOBI IOAAEPXKUBATH CCHLIOU-
HYIO 1IeJIOCTHOCTh. [IepBbIif M3 HUX, KOTna 100aBaseTCs HU Ha YTO HE CChI-
Jlalolasicsl 3anuchb, oObBIYHO JIETKO MpeaoTBpatuTh. Ho yuture, yto Heo-
TIPEAETIECHHbIE W HECYILECTBYIOUIME BEJIWYMHBI HE MPUHUMAIOTCS BO BHU-
MaHue, Ecnu cBSI3b 00bsIBIEHA KaK He00s3aTelbHAasI, B OTHOLIEHHE MOX-
HO 000aBJSITh JI00O0E KOJIMYECTBO 3aMUCei, COnepKalllly B KAYeCTBe 3Ha-
YeHU BHENTHETO K.1101a HeONpeaeIeHHbIe BEJIUYUHBI.

Btopoii ciydyail ocupoTeBIIMX CYIIHOCTEH — W3MEHEHWe 3HauyeHUs
KJII0Ya-KaHAuIaTa B CCbUIOYHOM OTHOLIEHUW — HaOJ1olaeTcsl He OYeHb
yacto. fl peKOMEHAyI0 He M3MEHSTh 3HaUeHUe KJloya-KaHauaaTa BesJe,
IJie 9T0 BO3MOXHO, TO €CTh UCIOJIb30BaTh HA YPOBHE CYIIIHOCTU OTpaHU-
YeHue TMMa: «3HAYCHUS KIi0Uua-KaHIMadTa 3anpelieHo u3MeHaTh». Ho
€CJIM MOJIEJTb TIO3BOJISIET MEHATH 3HAUCHUST KITIOUE ii-KalIMIATOR, BbI 10J-
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AHB! GBITH YBEpeHBI, YTO COOTBETCTBYIOIIME U3MEHEHUSI BHOCSATCSI BO BHE-
IrHye Kiiouu. Takoil moaxom M3BECTeH KaK Kackaowoe obnoeésenue. U
Microsoft Jet, m Microsoft SQL Server o6ecrnieynBarOT NPOCTbIE MEXaHM3-
MBI €70 MOLAEPKKU.

IMocneaHuii ciyyail «CUPOTCTBA» BHEIIHETO KJII0Ua — yAaJleHUe 3alu-
CH U3 CCBUIOYHOM Tabmmipl. Hampumep, ecim KTo-TO yHajauT 3aluch U3
ortHowenus Customer, yro nposaiine TIPY 3TOM C 3aKa3aMM yIaJIIeMOTO
nokynarens? Kak v B ciiydyae n3MeHeHU S 3HaUeHUS KIloua-KaHauaaTa, pe-
ROMEHIALNSA — yemonb30BaTh 3anpeThl. Clemyer 3arnpears ylaleHue 3a-
nuceit na CCBUIOTHBIX TabmunIr Be3e, TS 3TO BO3MOXKHO. DTO caMoOe MpPo-
CTO€ U SICHOE pellieHKre MPoOIeMBbl, eClIM, KOHEeYHO, Ballla CUCTeMa MO3BO-
JISIET ero MPUMeHUTh. EcIu e 3T0 HEBO3MOXHO, MCIIOJIb3yiiTe KaCKaIHOe
yIajeHue.

Brpouenm, ecty, £11¢ onpa BO3MOXHOCTB, KOTOpas HECKONBKO GoJee
CJI0XHA C TOYKHU 3peHus Pealu3aiui. B 1o0oM ciiyuae, ee Helb3sl peasu-
30BaTh aBTOMaTU4YeCKU. BaM MoOXeT MOHagOOUTHCS «IePEMECTUTh» CChLI-
KU C OJHOM 3amucHy Ha apyrylo. I1oTpeOHOCTb B 3TOM BO3HMKAET HEYacTo,
HO WHOIZa 3T0 HeoOxoanMmo. JIOmyCTUM, 3aKa3uuMK A TMPHOOPENT onima-
HUI0 — 3aka3unka b. Torma mMoxeT moTpeboOBaThCsSI yIaJIUTh 3allCh O 3a-
Ka3zuyuke b u cBsI3aTh BCe 3amMcu O 3aKa3aX, CAEJaHHBIX 3aKa3uyukoMm b, c
3aKa34YMKOMA.

CnenranbHBIN ClTydail orpaHUYeHMsI CCBIIOYHOM HEJIOCTHOCTH — BOTI-
pOC 0 MaKCHMaJbHOM MOIIHOCTA OTHOIIEHUS, 0OCYXIaBIIMiCS B IJIaBe 3.
B Momenu maHHBIX TaKue IMpaBuiia Kak «MeHeaXepbl MOTYT UMETh He 00-
Jiee TATU TMOAYMHEHHBIX» OIPENeNSIOTCS KaK OTpaHMYeHUS CCHIIOYHOM
EJTOCTHOCTHU.

U,EJ'IOCTHOCTI: Ha YpoBHe 0asbl AaHHbIX

Haun6onee obmas ¢opma orpaHudeHUsT LIETOCTHOCTU - UEA0CMHOCHb 0a3bl
Oannbix. OTpaHWYEHUS] Ha YPOBHE 0a3bl JAHHBIX OMPENCISIIOTCS y;;q He-
CKOJIBKMX OTHOIIEHMI: «3aKa3uuK HE MOXET UMeTh cratyc Preferred (ITpu-
BHJIETMPOBAHHLIN), ecoi OH He SIBISIETCS 3aKa3YMKOM KOMITAHWHU B Teye-
HMWE. o kpaiiHeil Mepe, "044». BOJIBIIMHCTBO OrpaHMYEHUI HA YPOBHE
0a3pl TaHHBIX MMEIOT MOMO0HYI0 (hopMy.

OrpaHMYEHUs Ha YpOBHE 0a3 TaHHBIX HE SBISIOTCS UCKITIOYEHUEM. Tey e
MeHee, CJleayeT NMPOSIBIAITh OCTOPOXKHOCTb, UTOObI HE IMeperyTaTh OrpaHu-
YyeHHEe Ha ypoBHe 0a3bl co cneuudukanueit pabouero npouecca. Pabdouuii
fIPOUECT - 310 HEYTO, YTO COBEPUIAETCS 1O OTHOIICHUIO K 6a3e TaHHBIX
"lanmpumep, mobGaBneHue 3aka3a B 0a3y. B To BpeMst Kak OrpaHUYEHUE | e
JIOCTHOCTH - 3TO TPAaBUJIO, OIpenesdioliee coaepXaHue 0a3bl TaHHBIX.
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[IpaBuna, koTOpbIe OMpPEAENAIOT 3a1aHus, BBIIIOJHSEMbIE C UCIOJIb30Ba-
HUEM 0a3bl ;3 by, ABISIOTCS OTPAaHUYEHUAMU pabounx NPOLECCOE, g He

OrpaHUYEHUSIMM 0a3bl JaHHBIX. Pabouue 1mpoliecchl 0Ka3blBalOT OIPOMHOE
BJIUSTHUE Ha CTPYKTYPY MOJEJHU 1aHHEIX, HO HE MOTYT OBITh €€ YacThio (CM,
ryaBy §).

He Bcerna sicHO, ABIAETCS U JaHHOE DU3HEC-TTPABUIIO OTPAHHHCHHEM

IEJTOCTHOCTH, PaboYMM IIPOIECCOM MM YeM-HuOynp €l¢. PazHuila mo-
XeT ObITh HecyllecTBeHHOU. PeanusyiiTe mpaBujio Haubosiee YIOOHBIM
CIOCOOOM: €CJIM CYLIECTBYET BO3MOXHOCTb HEMOCPEACTBEHHO MPEBPATUTh
ero B orpaHuyeHue 0a3bl JaHHBIX, MOCTYNUTe MMEeHHO Tak. Ho mHoTma
TaKoi MOIXOJ eJIaeT MOJE/Ib 3alTyTAHHON - 3TO MOXET MPOU30NTH, Naxe
KOTJia MPaBUJIO OYEBUIHO SIBJISIETCS] OTPAaHUYEHUEM LIEJIOCTHOCTU. BbiHe-
CUTE TakKoe MPaBWJIO B KJIMEHTCKYIO YacTb MPUIOXKEHUs, TIe ero MOXHO
OyneT peaqu3oBaTh, UCMOJb3YSl MPOUEAYPHBIN MOIXOM.

C nmpyroii CTOpOHBI, €clid B TPEAMETHON 00JacTU YacTO MEHSIOTCS
«fpaBiIa |rpe U 9TO MPUBOIUT K YaCTHIM M3MEHEHUsIM Gu3Hec-mpa FH-:
BEPOATHO, YIOOHEE rjpniepxnBaTh CHCTEMY, B KOTOPO NMpaBuiIa ABJIAIOT-
Csl YacThIO CXeMbl 0a3bl TaHHBIX. Toraa u3MeHeHUe OTAEIbHOIO 3JIeMEeHTa
TOBJIEYET 3a cO00il M3MeHeHUs1 (HO He Kpax) BO BCEX CBA3AHHBIX C 3TUM
3JIEMEHTOM CHCTEMaXx.

LlenocTtHoCTb Ha YpPOBHE TpaH3aKL|,I/Iﬁ

[MocnenHsasT pa3HOBUIHOCTh IEJIOCTHOCTUA 0a3bl MAHHBIX - UeAOCHIHOCHb
mpanszakyuy. OTrpaHUYEHUS IEJTOCTHOCTH Ha YPOBHE TpaH3aKIIMil yIIpaB™
aior CIIOCOOaMM MAHUITYJIMPOBAHUS NaHHbIMU B Oase. B ominuue ot apy-
TUX, 3TO MpOLeaypHbIe OTPAaHUYCHUS U OHU, TAKUM 00pa3oM, HE SIBJISIOT-
CSl yaCTLIO MOJEIN TaHHBIX.

TpaH3aKLKMK TECHO CBSA3aHbBI ¢ paboYUMH TpoLeccamy. PAKTUIECKH,
9Ta KOHILIEMNIUS Tpearnojaraet, YTo HaHHbI pabdoyuili Mpolecc MOXeT
BKJIIOUATh B ce0sl OMHY WJIM HECKOJIbKO TpaH3aKLuii, 1 HaobopoT. He co-
BCEM ey, HO yA0OHO TIPENCTaBIISITh ce0e pabouuii MpoLecc KakK HEKYIO

abcTpakumio («100aBUTh 3aKa3»), a TpaH3AKLINK - KaK (U3NIEeCKOoe neii-
cTBUE («0OHOBUTB Tabnuuy OrderDelails»).

TpaH3aKumo oOBIu 0 OMNPEOCIIOT KakK «/10T HUECKYIO eqMHULLY pa6o_
ThI», UTO 5T BCETAA ¢ yi74/14 OCCIIOIE3HBIM U pUTOpHUecKiM. CYILECTBEHHO

r0, YTO TPAH3aKIUS SIBJSIETCS IPYMNION NeUCTBUM, KOTOPhIE JOJKHBI OBbITh
JIMOO COBMECTHO 3aBEpLIEHBI, JTMOO COBMECTHO OTMEHEHBbI. baza AdHHbIx
00513aHa COOTBETCTBOBAThL BCEM OIPENEIEHHBIM B HEll orpaHudeHusmM 1&
JIOCTHOCTHU IO Hadaja tpaH3akiiiy W ITOCe €€ 3aBepLIeHU, HO MOXET
HapyluiaTb OHO WU HECKOJIbKO OTpaHMYEHUWU BO BpeMsl TpaH3aKIIUMU.
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Krnaccuyeckuit mpumep TpaH3akllMM — TMEPEBOJ I€HEr C OJHOro OaH-
KOBCKOTO cyeTa Ha n1pyroi. Eciu cuctema cHUMET A€HBTU CO cyeTa A, HO
HE CMOXET 3aYMCIUTh UX Ha cueT B, neHwru OyayT motepsinbl. OueBUIHO,
4TO ecsi 3a4YUCIIUTh IEHBTU HE YIaJoCh, TO U CHSITHE IeHEeT CO cYeTa HyXXHO
ormeruTh. Ha si3pike 6a3 maHHbBIX 3T0 Ha3biBaeTcss omkamom (rolling hack).

TpaH3akius MOXeT BKJIIOYATh B ce0s1 MHOXECTBO 3aIKceil, MHOXECTBO
OTHOILIEHU, U JaXe MHOXECTBO 0a3 MaHHbIX. TouHee, Bce BUIbI Omepa-
1uii B 6a3e JaHHBIX SIBJISIIOTCS TPaH3aKIUSMU, TaXe OOHOBJICHUE €IWH-
CTBEHHOI1 3anucu. K cuacTblo, TakMe TpaH3aKIUU HU3KOTO YPOBHS BbI-
MOJIHSIOTCSI HENOCPEACTECHHO cepBepoM 0a3 TaHHBIX HE3aMETHO IS
MOJIb30BaTEeNs.

Kak mexanusM 6a3 gaHHbIXx Microsoft Jet, Tak u SQL Server obGecrie-
YUBAIOT CPENCTBA IS IO IePKaHUS LIEJTOCTHOCTU TPaH3aKIIU MyTeM UC-
noab3oBaHug kKoMaHn BEGIN TRANSACTION, COMMIT TRANS-
ACTION u ROLLBACK TRANSACTION. Kak 1 MOXHO OBIJIO OXXHUAATh,
peanuzalus 1eJIOCTHOCTH TpaH3akiuit B SQL Server 6onee paborocrio-
cobHa U Jydiine obpabaThiBaeT 01IMOKK, BO3ZHUKAMOIINE M3-3a cOOEB 000-
pyIOBaHUS U MPOTpaMMHOTO obecreyeHusi. Bripouem, 310 yxke BOIpOC
peanu3alnu, a OHU He SIBIISIIOTCS TIPEIMETOM Halllero paccMoTpeHus. Yto
JNEeCTBUTENIbHO BaXXHO C TOUYKU 3PEHUS IPOCKTUPOBAHUS — 3TO YMEHUE
chopMyaupoBaTh U CO30aTh TPAHIAKIIMOHHBIE 3aBUCUMOCTHU, HAaIlOJHUB
HEKOHKPETHOE BbIpaxkeHUE «Joruuyeckasi equHuIla paboThl» MpaKTHUYeC-
KUM COZlepKaHUEM,

Peanu3auna LuenocTHOCTU AaHHbIX

Bl'lJ'IOTb J10 3TOro MOMEHTa Mbl KOHUCHTPpUPOBaJIXU BHUMAaHNEC Ha KOHUCII-
TyaJIJbHOM, aOCTpaKTHOM MOJCIMPOBAHNUM NpeIMeTHOM obysacTtu. A celi-
yac pacCMOTPUM HECKOJIbKO BOIPOCOB, BO3HHMKAIOIIMX NPKU CO3TAaHUM
(usnyeckoil Momenu MpeaMeTHON 00JaCcTH, KOHKPETHO — IPH CO3JaHUU

cxeMbl Daibi. [lepexon oT omHOro 3Tara K ApYroMy COIIPOBOXKIAETCS B ITep-
BYIO ouepelb U3MEeHEHHEM TEPMUHOJIOTUM — OTHOIICHUS CTAHOBSITCS Ta0-
JIMIaMu, a aTpuOyThl — moysiMu. Bonpochl, Kacaloliuecs 1LeJOCTHOCTH

JAaHHBIX, OJHAKO, BOBHUKAIOT Hil KaXXIOM M3 3TaIlOB.

HeonpepeneHHble 1 HecylLeCTBYIOWME BENYUHDI

Panee B 3TOli Xe rnaBe 51 3aMeTUJIa, YTO HEOOXOAMMO ONpPEaeIUTb, MOTYT
JIX JOMEHbI U anI/I6yTbI OBITh NMyCTBIMU WU COACPXKATb HEONPCACICHHBIC
JHAYCHMS, HE BIaBasiCh B IOAPOOHOCTH TOTO, KAKUM 00pa3oM TaKue orpa-
HUYEeHUS OyoyT peann3oBaHbl. MeXay TeM, peanusalus — 3TO AeHCTBU-
TEJbHO CEPbE3HBINM BOIPOC, U €r0 HUKAK HeJib3s O00WTH, €CIIU MBI TOBO-
puM o cxeme 6a3bl JaHHBIX.
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«IIpobaemMa oTcyTcTByIOIIEl HMHGbOpMaIMU» BO3HMKIIA TOrIA Xe€, KOTr-
na Oblia MpenIoXeHa IepBas PCisilHOHHaA Momenb. Kak mokaszaTh, 4TO
Kakasi-To 4acTh UH(MOpMaluu 1160 HEU3BECTHA (3aKa34YMK B IEHCTBUTC I b-
HOCTU MMeeT ¢paMUJIUI0, MBI TOJILKO HE 3HaeM, KaKylo), JIUOO OTCYTCTBYET
(y 3aKa34yuka HeT BToporo uMeHU)? BoNbIIMHCTBO pesILiMOHHBIX 0a3 AaH-
HBIX, BKJIodas kak Microsoft Jet, Tak u u SQL Server, rnonnepxupaior Bo3-
MOXHOCTb HCIIOJIb30BaTh «IyCTO€ 3HAU€HUE» — TaK Ha3biBaeMblii Null —
KaK croco0 paboThl ¢ HeompeneJeHHBIMU M HEeCYIIEeCTBYIOIIMMU 3Haye-
HUSAMU.

Byner, BeposiTHO, TIpeyBeJIMUeHEM Ha3BaTh 3HaUeHUe Null pelieHueM
npoOjeMbl, TaK KaK ¢ HUM CBSI3aH PSJA JOMOJHUTENbHBIX TPYIHOCTEH.
HekoTopsle akcriepTsl B 001acT 6a3 JaHHBIX MOJTHOCTHIO OTBEPTAlOT KOH-
nenuuto Null. K. JIx. Jleiir 3asgsusietr, uyto Null «pazpymiaer Moieibsy, U g
yXe He TIOMHIO, CKOJIBKO pa3 s cibliaja B aapec Null-KOHLENIIHK CIOBO
«BpenHas». JIroOble 3aMeYaHus O CIOXHOCTU 00paboTKu Null-3HaveHUH
BCeT/Ia CBOAATCS B KOHEYHOM uTore K BhoiBoay: «O Boxe! Bam He cnemyer
UX MCIMOJIb30BaTh. X HY>KHO BBIKUHYTb>.

B kauecTBe anbTepHATUBBI T€, KTO CUMTAIOT, YTO 3HaUYeHus Null Bpen-
HBbl, PEKOMEH/YIOT UCIOJb30BaTh clieliupruyecKe BeIMYMHbI, ONTMCAHHbIE
IUISL COOTBETCTBYIONIETD TOMEHa, YTOObl MoKas3aTh, YTO BeJMYMHA HE OIl-
penesieHa WM He CcyllecTByeT (MJM Bce BMecTe). Sl Ha3biBalo 3TO nooxodom
docosopubix anavenui (conventional value approach).

Ha Moii B3misim, 2TOT MoAXom MMeEET psil HemocTaTkoB. Bo-mepBbIX, BO
MHOTIMX ClIy4YasiX «IOrOBOpHOe 3HaueHHUe» yciaoBHo. [ara 9/9/1900 Ha ca-
MOM JIeJie He O3HayaeT, YTO 3HaueHUe JaThl HEM3BECTHO, MBI MPOCTO CO-
[JIACUJIUCh, YTO OyaeM HMHTEPIpPEeTUPOBATh 3Ty AATy KaK HeolpeaeseHHOe
3HauYeHUE.

S He BUXY 3IeCh HUKAKKUX MIPEUMYIIECTB IO CpaBHEHUIO ¢ Nu/l-3Haue
Husmu. Pasymeercss, NullToxe gBasgercd «10TOBOPHBIM 3HAUEHUEM», HO
€ro HU C YeM HeJb3s TepernyTaTh, OHO IOIAEpPXUBAETCS PENSIMOHHOMN
MOJEbI0 U OOJILIIMHCTBOM CE€pPBEpOB 0a3 JaHHBIX.

Bropoit mpobGaemoit, menamlieir ¢ Moeil TOYKU 3pEHUs] MOAXOHA AOTO-
BOPHBIX 3HAYEHU 1 HEMIPUTOIHBIM, SIBJISIETCS] HApyIIEHUE CCHIIOUHOI 11¢-
JIOCTHOCTH.

BosbMmeM, Hampumep, HeoO0sI3aTeNbHYIO CBSI3b MEXAY 3aKa3uuKoM U
npeacTaBuTeNsIMU oTnena oociayxkuBanusa kiaueHToB (CSR): xaxnpiii CSR,
OMHaXIbl OOCIHYyXWB KJIMEHTa, HOJKeH OBbITh 3aHeceH B Tabiauiyy CSR.
TTomxon HOroBOpHBIX 3HAYEHUI TpeOyeT, YTOOBI 3alIMCh, KOTOpasi 100aB-
nsercst B Tabnuiy CSR, cooTBeTcTBOBajia «IOrOBOPHOMY 3HAUYEHUIO», BBIO-
paHHOMY, 4TOOBbI Moka3atb, 4To CSR He CBSI3aH HM C OJHUM KIIMEHTOM
(puc. 4-2).
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Puc. 4-2, <«Jlocosopuvie snauenus» mpeOyrom O00NOAHUMEABHBIX <IYCHIbIX»
3anuceil 041 NO00EPHCAHUA CCHLIOMHOU UeA0CHHOCU

Tenepp nmoacunTaeM, CKOJIbKO MPEACTABUTENEH CIYKObI KIIMEHTCKOTO
cepBuca (CSRs) paboraer & KoMInaHuU. Ha omHOro MeHbIle, 4eM coiep-
xutcsa B Tabnauue CSRs, Tak Kak onHa U3 3amuceil SBISIETCS «ITyCTO».
KakoBo cpegHee umcio KJIMEHTOB, mpuxopsiieecss Ha omHoro CSR? Ono
paBHO YMCIy 3amnuceil B Tabnuie (usiomer MUHYC YUCIO 3alUCEe, COOT-
percTBYIOIINX « UNASSIGNED» CSR, meneHHBIX HAa YUCJIO, paBHOE YKC-
a1y 3anuceit B Tabauue CSR munyc 1.

«JloroBopHbIe 3HAMEHA», TEM HEe MeHee, BechbMa Y100Hbl 115 co3na-
HUsT otyeToB. Hampumep, Bbl MOXeTe MOACTABUTh L/nfkrnown(HEU3BECTHO)
BMecto 3HaueHuit Nill v NotApplicable (He onpeneneHo0) — BMECTO «ITyC-
ThIX» BeJWYMH. PazymeeTcsi, Takoil MOAX0J CUJIBHO OTJIMYAETCs OT XpaHe-
HUS «[IOTOBOPHBIX 3HAaUYeHUI» B 06a3e NJaHHBIX, Ie, KaK Mbl YBUIEIU, OHU
CEpbEe3HO 3aTPYAHSIIOT 0OPaOOTKY JaHHBIX.



TNABA 4

Bo3moxHo, 3HaueHus1 Null BpeIHBI, 1 KOHEUYHO, BEITJISIISAT 60e300pa3-
HO, HO 3TO JIYUIIUK coco0 padoTaTh ¢ HEOMpeaeJIeHHBIMU 3HAUYEHUSIMU.
Nuiute anbTepHAaTUBY UCTIOAb30BaHMIO Nit// TaM, Te 3TO UMEET CMBICH, U
npuMmeHaiTe Null tam, roe anbTepHATUBHbBIE NMYTH HETPUEMIIEMBI.

Opna u3 pobieM, cBa3aHHBIX ¢ Nu/l, TakoBa: 1J1s JOMEHOB, CoAepXKa-
miMx Null (3a HCKJII04eHMEeM CTPOKOBBIX MM TEKCTOBBIX TUIIOB JaHHBIX),
3HaYeHUsT Null MOryT UMeTh OBOMHOI cMbicl. Ilojie, 0ObsIBIEHHOE KakK
Date Time, MoxXeT comepkaTh 1160 aatel, 1160 Null. Ecin COOTBETCTBYIO-
11111 aTpUOYT COAEPKUT U HEU3BECTHBIE, M HECYIIECTBYIOIINE HEJTUYUHEI,
¥ o0e MPeACTaBISIOTCS KaK 3HadeHusT Null, HeT crmocoba onpenenThb, 03-
HavyaeT JIM KOHKpPETHOe 3HaueHue /Ni// HEM3BECTHYIO WM HECYIIECTBYIO-
IIyI0 BEJIMYMHY. DTa IpobjeMa He BO3HMKAET JJISI CTPOKOBBIX WIM TeK-
CTOBBIX TUIIOB JAHHBIX, TAK KaK Bl MOXETE UCIOJIb30BaTh MYCThIE CTPOKU
HYJ€BOM IJIMHBI IJ1s1 0003HAYEHUsT HECYIIECTRYIONINY BeJIUInH, a Null —
IIJISI TIpEACTABICHUST HEM3BECTHBIX 3HAUCHUIA.

Ha mpakTuke Takme cuTyalluu He CTOJb yX dacThl. Ellle HeCKOIbKO
BUJOB TOMEHOB (HEe CONEPKAILNX CTPOKOBBIE JAHHBIE MM TEKCT) HOIYC-
KaloT IpeIcTaBIeHUEe HEeCYIIeCTBYIOIIMNX BEJIUYNH, O3TOMY B TAKUX JI0-
MeHax 3HaueHue Null Bcerna MOXHO MHTEPIPETUPOBATHh KaK HEM3BECTHYIO
BeMMYMHy. [ MOMEHOB, KOTOpBIE MOMYCKAIOT IpEIACTaBIeHME HeCyLie-
CTBYIOUIMY BEIMYUH, 4YaCTO MOXKHO MOA00paTh MOAXOISIIYIO albTePHATH -
BY Null. 3ameTbTe, 51 TOBOPIO O HEKMX peajIbHbIX BEJIMIYMHAX, a HE O «IOT0-
BOpHBIX». Hampumep, xotsa orHomenue Product (IIpomyKT) uMmeeT aTpu-
oyt Weight (Bec), nist nponykra Service Call (3BOHOK B CEPBUCHYIO CITyX-
0y), KOTOpBIil, OYEeBUAHO, He 00JIagaeT BECOM, MOXHO HCIOJb30BaTh O
(3TOT croco0 IMOAXOMUT JJISI MPEACTaBAeHUS OTCYTCTBYIOIIMX JaHHBIX B
OOJILIIMHCTBE CIy4aes).

Bropag n 3HaunTenpHO Oojiee cepbe3Hass mpoonema Null — odeHb
clloXHasi 00paboTKa TaKMX DaHHBIX. Jlormyeckoe cpaBHEHME BEJIMYMH YC-
JIOXKHSIETCS, a pe3yJIbTaThl BHIIOJHEHUS 3alIPOCOB CTAHOBITCS TPYIHBIMU
ISl TOHUMaHusA. MBI OyneM IeTajJbHO pacCMaTpUBaTh 3TU MPOOJIeMbI B
rase 5.

4 He oTHOIIYCH K 3HAUeHUSIM Nulldepecuyp 1erKOMBICIEHHO, 1 JaXe
KOrja CYIIeCTBYeT ajJibTepHaTUBa, PEKOMEHAYIO0 MCIOJIb30BaTh UMEHHO
ux. He momaiite Momgenb 1TaHHBIX, YTOOBI OOJIETYUTH XXKU3HD MPOrPaMMI-
craM. [ToMHUTE 006 3TOM, M ecIu cucTeMa TpedyeT MCI0Jb30BaTh 3HAUYE-
Husg Null — ucnonp3yiite ux.

Peakumn Ha HapylueHUs LleNIOCTHOCTM

HpOCKTI/Ipyf{ CXeMy 0a3bl JaHHBIX, Bbl JOJI2KHBI HE TOJILKO HaiiTh crnocod
3(1)(1)CKTI/IBHO peaan3oBaTb OTpaHUYCHUA LETOCTHOCTH, HO U pEIINTDh, Ka-
Kue ﬂeﬁCTBHH npeanpuMeET MEXaHU3M 0a3 JAHHBIX B OTBET HAa HAPYLICHUA
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nesoctHocT. KoHeuHOo, B OOJBIIMHCTBE CiIydaeB, 0a3za MaHHBIX IIPOCTO
OTBEPrHET KOMaHIy-HapYIIUTEIsI, OTIIPAaBUB MOJIb30BaTE/II0 COOOIIEHNE
00 omm6bke. Ho naornma CY B /I BeIIOMHSIET CaMOCTOSITEIbHYIO KOPPEKITUIO
KoMmaHAbl. [IpuMephl: oOccrieycHe BEIMYMHBI 110 YMOJYAHMIO JJISI aTpH-
OyTOB, KOTOpbIe He pa3pellaloT MyCcThie 3HAaYCHUsI, 1N ONepalry KaCcKal-
HOTO OOHOBJICHUS U YAAJeHMS IJisI 06ecrnedyeHus] CChUIOYHOM [1ETOCTHOC

Td. Mbl OyaeM AeTaabHO OOCYXIaTh peaKL MU CUCTEMBI Ha OILIMOOYHEIE
IeiCTBUS B 4acTH 3.

HexknapatuesHaa u npouenypHas LEeJI0CTHOCTb

CepBepbl PeSILIMOHHBIX i3 JaHHBIX 00€CIeUMBAIOT MOJACPXKKY LIEI0CT-
HOCTU JBYMS clioco0amu: AeKiaapaTUBHO U MpolenypHo. [loddepicka dek-
AapamusHoll yeaocmHocmu SIBHO OTIpeiesisieTcsl (aeKJIapupyercsi) Kak 4acTh
cxeMbl 0a3pl JaHHBIX. M MexaHm3M 6a3 maHHBIX Microsoft Jet, m SQL
Server ob6ecrneuynBalOT ONPEAEICHHYIO TOJIEPXKKY AeKIapaTUBHOM 11eJ10C-
THOCTH. JlekmapaTuBHAs LEJIOCTHOCTD — IPEAIIOUTHTELHbIN CITOCO0 WISt
OpraHM3alluu 1eJOCTHOCTU AaHHBbIX. Ee cienyeT ucnonb3oBaTh Be3ne, rae
3TO BO3MOXHO.

SQL Server mommepXuBaeT npouedypHyr Uea0CmHOCMb TIyTeM UCITOIb30-
BaHUSI mpueeepoé — TIPOLEAYP, KOTOPbI€ BBITTOJHSIOTCS, KOTAa 3aluch
BCTaBJISIETCS, U3MEHSIETCS WM yaansgeTcsi. MexaHu3m 0a3 naHHbIX Microsoft
Jet He moanepXMBAaET TPUITEPHl UM KaKyl-J110o0 IPYIyio dhopMmy mpole-
nypHO# 1enoctHocTH. Korma orpaHu4YeHue 1eJIOCTHOCTH HeJb3sl obecrie-
YUTb CPEACTBAMU AEKJIAPATUBHOM 1IETOCTHOCTH, MOJAEPKKY 3TOTO OTPaHM-
YeHUs CJIeAyeT BO3JIOXUThH Ha MOJb30BATEIbCKOE MPUIOXEHUE.

Mbl o6cyaum crneuuduueckrue 0OCOOEHHOCTHU IepeHoca OrpaHUYeHUi
LIEJIOCTHOCTH, OTIPEJEICHHBIX B MOJIEJI AAHHBIX, B (pr3nueckyto Hasy aaH-
HBIX B KOHIIE 3TON TJIaBBbI.

LlenoctHOCTb Ha ypOBHE AOMEHA

SQL Server obecrieunBaeT MOAAEPXKKY OMPaHMYEHHOTO psga JOMEHOB B
BHUJIE OTIPEAEIAEMBIX ITOJILI0BATEEM TUNOB JaHHBIX (UDDTs). IMona, k-
nmaMu KoTopbix saBjsiiorcss LD DTS, HacneayioT oObsIBJeHUS THIIOB AaH-
HBIX, TaKXKe KaK U OrpaHUYEHUS LIEJIOCTHOCTH YpOBHS moMeHoB LD DT,

Cronb ke BaxHo, uro SQL Server 3anpeliiaectT cpaBHUBATh MEXIY CO-
0ot o, ornpeneaetisie ¢ moMolnbio pasHeix UDDTSs, naxke koraa cpas-
HuBaeMble UDDTs ocHOBaHBI Ha OMHOM U TOM Xe 0a30BOM THUTIE [aHHLIX.

Hampumep, xotss nomennl CityName (Hassanue ropoma) mu CompanyName
(HauMeHoBaHMe KOMNaHUM) ompeaeicHbl Kak char( i), SQL Server or-
BeprHeT BoipaxkeHue CityName = CompanyName Kak HeBepHOe. ITO
MOXHO TMPEOI0JIeTh, UCTIONb3Ys (DYVHKIITI0 mpeobpasoBanus CityName =
CONVERT(char(30), CompanyName). Ho Torma BaM NpumeTcs 3aiiymbi-
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BaThCsl 00 3TOM KaX[blif pa3, KOraa Bl CpaBHUBAeTe MOJIsI, OObSIBAEHHBIE
B pa3JIMYHBIX JOMEHaX (XOTS yallle BCero Takoe CpaBHEHUE HE UMeeT
CMBICIIA).

UDDT co3znaercst 1m60 ¢ momouibio SQL Server Enterprise Manager,
100 C MOMOIIBIO CUCTEMHOW XpaHUMOUM mpouenypul sp addivpe. B mo-
o6om cayuae aast UDDT ykazpiBaeTcst UMsI, TUI AaHHBIX U OTIpenesieTcs,
MOTYT 11 OHU coxepxath 3HaueHuss Null. Korga UDDT co3naH, BbI BIipa-
B€ OMPEAETUTH ISl HETO 3HAYEHUS 10 YMOJYAaHUIO U MpaBuUJia MPOBEPKH.
[TpasuroSQL Server aBasgeTcs TOTUUECKUM BhIpakeHHUeM, KOTOpoe oIpe-
nenser 3HayeHus1, npuemiembie 1ag UDDT (unum pis moss, eciau mpaBu-
JI0 oTHOocUTcd K monato, a He kK UDDT). (3uauenue no ymosuanuio — 310
MPOCTO BEeJWYMHA, KOTOPYIO CHCTeMa TOACTaBJIsIeT B MOJie, €U MOJb30-
BaTesb He 3afajl 3HaUeHMe 3TOTrO TOJisS SIBHO).

[IpuBsaszka npaBuia wiv BeaudnHbl 1o yMoiauyaHuio kK UDDT cocrout
u3 AByX 1aroB. CHayvajaa HY>)XHO CO3[aTh MPaBUJIO WU BEJIUYUHY 110 YMOJI-
yaHuio, a nmotom — mnpuBsa3aTh ux K UDDT (uim momo). Llenecoodpas-
HOCTb TakOW CJIOXHOW ABYXCTYNEHYATOW MPOLEAYPbl OOBSICHSIOT, KakK
MpaBuWJio, CIAEAYIOIIMM 00pa3oM: OyIyuyrd OJHaXKIbl OMpPEAeJeHHOM, Mpa-
BUJIO MK -3HATEHMWE MO YMOJIYAHUIO MOXET ObITh MCIOJb30BAHO MOBTOP-
HO. fl HaXoXy 9TO YTOMUTENbHBIM, TaK KakK Takue 0ObEeKTbl MOBTOPHO HC-
nonb3ytoTcst penko. Korma ompenensiercsa tabnuua, SQL Server obecre-
YUBaeT BO3MOXHOCTb IeKJapalMy 3HaYe€HU I 1O YMOJTUaHUIO U OTpaHUYe-
nuii CHECK B camom omnpeaenenun tadauubl. (Orpannuenus CHECK
BO MHOTOM MOJO0OHBI MpaBuiaM, HO 00Ja1at0T OOJbIIMMU BO3MOXHOCTSI-
mun). K coxaneHuto, Takas npocTas nekjapaluusi HeIOCTyIHA sl 00bsIB-
neHuss UDDT — i HUX HYXXHO MCIIOJb30BaTh METOM «CO3[aTh, MOTOM
cpa3aThy. BplIo OBI XelaTeabHO, YTOOBl Kopropaiuss Microsoft nodasuna
B Oynymue Bepcuu SQL Server mommepkKy 3HaYeHMUIl MO YMOJYAHUIO U
orpannuenuit CHECK B o0bsBnenuss UDDTs.

Btopoii cnoco6 peanuzanuu OrpaHMYEHUU 11EIOCTHOCTM Ha YPOBHE
JIOMEHa — HCIOJb30BaTh MPOCMOTPOBBIE TAOJUIIBI. DTOT CIOCOO MpUME-
HMM Kak jisg Microsoft Jet, tak u ninsg SQL Server. B xauectBe nmpumepa
BO3bMeM AOMeH {/§S5rares, TeopeTnueck Bbl MOXKETE CO3[aThb MPaBUIIO,
npopepsioiies 3HaueHus Beex 50 mraToB. PeanbHO 3T0 MyUMTENBbHBIN MPO-
LIeCC, B YaCTHOCTHU JJIsT MeXaHu3Ma 0a3 maHHbIx Microsoft Jet, rie Takoe
MPaBUJIO MPULILTOCH OBl MEPEMUCHIBATD 1151 KAXAOTO MOJIsl, ONIPeNeIeHHO-
ro B 3ToM nomMeHe. HamMHoro jierde coznath tabnuiy USStates n vicnofib-
J0BATL CCBUIOYHYIO 11€JIOCTHOCTh, KOTOpasi OyJeT rapaHTUpOBaTh, UTO MOJE
CONEPXKUT TOJbKO 3HAUEHUS U3 TaOJIULIBI.

LlenocTtHOCTL Ha YypOBHE CYLLUHOCTU
B cxeme 6a3bl JaHHBIX OrpaHUMYC€HUA Ha YPOBHE CYLIHOCTU YIIPaBJIAIOT
KOHKPETHBIM IT10JIEM, MHOKECTBOM noJiel uiu Ta6J'[HHeI>i B LICJIOM. U me-
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XaHM3M 06a3 maHHbIX Microsoft Jet, u SQL Server mpemoctaBiasiloT cpei-
CTBa, TapaHTHUPYIOIINE LEJIOCTHOCTh Ha ypoBHe cymiHocTu. SQL Server
obGecreuynBaeT Oojiee OOTATHIN CIEKTP BO3MOXHOCTEW (M 3TO He V.1MBH-
TEJIBbHO), BIIPOYEM, Pa3HUIA HE CTOJIb YK BEJIMKa.

Camoe dyHIaMeHTaJIbHOE OTpPaHUUYEHUE IIEJTOCTHOCTH Ha YPOBHE OT-
JIEIBHBIX TIOJIel — 3TO, KOHEYHO, TUIl HAaHHBIX. MexaHu3M 0a3 JaHHBIX
Microsoft Jet u SQL Server obecrieunBaioT OOraTblii CHEKTp THUIIOB JaH-
HBIX (Tabi. 4-1).

Tabn. 4-1. Tunel panusix Microsoft Jet n SQL Server

Jlormyeckuit  TumpaHHbBIX — TWI aHHBIX XpaHUMBIi Pazmep
THI JaHHBIX SQL Server Microsoft Jet NIMAna3oH 3HaAYCHUI

Integer Int Long integer Lenble yucna or 4 Gaiira
-2 147 483 648 no
2 147 483 647

Smallint He ompenenen lleiwie qncina ot 2 Gaiita
-32 768 no 32 767
Tinyint Integer ILensie yncia ot 1 Gait
0 o 255
TouHoe Decimal Number Lenble nau 2|7 oaiir
YUCIOBOE (pa3nuvHbie NpoOHBIe YKCaa OT
3HaueHUE [HITbI) 103 =T o 103 !
(exact
numeric)
Yucna c Float (mo 15 [ouble JeiicTBUTEIbHBIE 8 OGaiir
MIaBapolei  Hakon ancna ot 1. 79E"
TOYKOIA nocne no 1,79E ™" momoxu-
TECITUYHOM TeJbHbIC YUCIA OT
TOYKM) 2,23 10 1.79E3:

-3

OTPUIIATCJIBHBIC YMCJia
08

Real Single JleicTBUTENbHbIE 4 Gaiita
4HuCIa OT - 3.40E*
10 3.40E " mosoxu-
TeJbHbIC YUCIA OT
1,18E% 10 3.40F%;
OTpuIlaTelibHbIE 9ucia
o7 —1,18E ¥
1o —3.40E*
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Crpoka
CUMBOJIOB
(duKcHupoBa-
HHO JUIMHBI

Crpoka
CUMBOJIOB
TIepEMEHHOI
TIUTUHBI

JleHeXHBIM
THTI

Hara u
BpeMs

JIBOMYHbBIE

MaHHble HUK-

CUPOBAHHOMU
TUTAHBL
JIBOUYHBIE
NaHHbIe

NepeMeHHOM

IUTHBI

Char

Varchar

Money

Smallmoney

Datetime

Small-
datetime

Binary

Varbinary

He
onpeeseH

Text

Currency

He onpenenen

Date/Time

He
OIIPEaCIICHO

He
omnpeaesieHO

TMonnepxupa-
eTCs TOJBKO
IUTST TIpUCOe-
IHMHEHHBIX
TabIunII

He Gonee 255 cum-
BosioB 1utsi Microsoft
Jet; 8000 cumBOJIOB
nas SQL Server 7.0
(255 — B GoJnee paH-
HHUX BEPCUSIX)

He 6omee 255 cum-
BoJIOB B Microsoft
Jet, 8000 cumBOIOB
anss SQL Server 7.0
(255 — B paHHUX
BEPCUSIX)

Yucia ¢ TOYHOCTHIO
[0 YEThIPEX 3HAKOB
mocJie AecCATUYHOMN
TOYKM B JMaMa3oHe
o1 -922 337 208 685
477,5808 no 922 337
208 685 477,3807
Yucna ¢ TOYHOCTHIO
JI0 YETBhIPEX 3HAKOB
TocJie 1eCATUYHOM
TOUYKM B iMarna3oHe
or -214 748
214 748,3647

Ot 1 guBaps 1753 1.

1o 31 mexadbps 9999 r.

st SQL Server; ot
1 auBapa 100r. no
31 nekabps 9999 1.
g Microsoft Jet
Ot 1 auBaps 1900 r.
1o 6 mroHsa 2079 r.

He 6omnee 8000 Gaitr

He 6onee 8000 Oaiit

UenocTHooTs AalHBIX

e B e L G TR e e

. 3648 mo

I(npodoasicenue)

1 OGailT Ha
CHMBOJI

1 OaiiT Ha
CUMBOJI

8 GanT

4 Oaiita

8 Oair

4 Gaiita

KomnmuuectBo
BaiiT roc
4 Oaiita

KonuuectBo
0OaiiT TII0C
4 Oaiita
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Jornueckuit  Tum maHHBIX ~ TWN TaHHBIX XpaHuMblii Paamep

tum pauuely  SQL Server Microsoft Jet NWanaz0H 3HauYeHUI

Bonbme Text Memo CTpoKOBbIe faHHble Paimep
JIBOUYHBIE RIIOTL 0 2 TO gt AavvbLiX Iioc
WIN TeKC- SQL Server unm 1 I'6 16 Gaiit
TOBbIE st Microsoft Jet

JAHHbBIE

Jlornyeckuit Bit Yes/No 0 wm 1 1 Gaiit, HO B
THUIT SQL Server

OUTOBBIE 3HA-
YyeHus KoMOu-
HUDPYIOTCS B
OaiT

Kaxk s yxe ynmomunana, SQL Server Takxe paspemniaet ONpenessiTh
mojist, ucrnoibdyss UIDDDT Tloas tuma UDDT HacaenyioT BO3MOXHOCTh
XpaHUTH Null, 3HaYeHUS 110 yMOJTYaHUIO U MIpaBuUIa, KOTOPBIEe OBLIN OTIpe-
JeJIeHBI JJIS1 TUTIA, HO MOTYT OBbITh MepeoTpenesieHbl Ha ypoBHe 1o, Jlo-
TMYECKU OTpaHUUYEHME Ha YPOBHE TOJIS AOJXKHO CYXaTh OTPaHUYCHMUS JJIsT
UDDT, Ho dakTuuecku SQL Server mpocTo 3aMeHSIET OoTpeaeeHUsT ISt
UDDT Ha Te, yTo ompeaesieHbl Wi mojiei. To ecTh MOXHO pa3pelinThb
xpaHeHue Null nna nons, naxe eciu UDDT, B koTopom omnpeaesieHo moJe,
He TMO3BOJISIET 3TOTO.

SQL Server u MmexaHu3M 0a3 faHHBIX Microsoft Jet mMo3BOJSIIOT KOHT-

POJIMPOBATL, MOTYT JIM IIOJS XpaHUTh 3HadyeHus NViull. Korma onpenensior
nmone B SQL Server, ero mpocrto crienmduimpyioT kak NULL wm NOT
NULL uiu menkamoT MBIHTEI0 COOTBETCTEYIOUINH 2JIeMEHT yIpaBIeHU &
Enterprise Manager.

Jng mexanm3Ma 6a3 maHHBIX Microsoft Jet JonyeruMocTs 3HaAUEHANA
Null MOXHO 3amaTh IBYMs criocob0aMyu — MCIoub3ysa (hiar Null i moie

Required. Kpome T0ro, B MexaHu3Mme 0a3 naHHbIX Microsoft Jet cyiecTBy-
et (uar AllowZerol.engih, XoTOpBIA OINpeneNsieT, MOXHO JU XPaHUTh B
moJisax Tuna Text uau Memo mycthie ctpoku («»). B SQL Server nis atoro
ucronb3yroT orpanndyenne CH ECK.

3allaHre COOTBETCTBYIONIETO CBOWCTBA MPU OINpEAEeJeHUU IMOJisl MO3BO-
JISIeT OMPENeIUTh 3HAYEHUs MO yMOJYaHUI0 B MeXaHU3Me 0a3 JaHHBIX
Microsoft Jet. B SQL Server MOXHO ompeneauTh cBoiicTBO Default ipu
CO3MaHUU TIOJISI UJIM CBSA3aTh HEKOE 3HAUYECHUE, TeHepUpyeMoe CUCTeMOM,
co cBoiictBoM Default, kak 310 omucano migs UDDT. { pexomeHmylo
OOBSBIATH 3HAUYCHME 1O YMOJYAHUIO B oNpeneieHur TabiH L, eclu BBl
HE MOXeTe c/eJlaTh 3TOTO Ha ypOBHE JOMEHa.
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Haxkonen, n Microsoft Jet, 1 SQL Server mo3BoisioT cuequUIApPO-
BaTh OrpaHUYEHUS Ha YPOBHe cylulHOCTU. Microsoft Jet obecrieunBaer nBa
cBoiictBa nonst — Validation Rile u Validation Texr. SQL Server paspeiiaer
coznats orpaHunueHuss CHECK Ha ypoBHe moJist Uiy mpuBsSI3aTh CHCTEM-
HOE MPaBUJIO K TIOJII0 TIO3[IHEE, HO TIePBbIN METOJ MpEeANIOYTUTEIbHEE.

Ha nepBoiii B35, npaBuia nposepky Microsoft Jet 1 orpaHuyeHUS
CHECK cepBepa SQL Server BRITISIAT OHHAKOBO, HO MEXIY HUMU €CTh
HECKOJIBKO CVINECTBEHHBIX OTANYMiA. O0a UMEIOT POPMY TIOTUYECKUX BbI-
paXkeHui, 1 HUKOTAA He MO3BOJSIOT COCIAThC Ha Apyrue croi0Lbl WIn
Tabauubl. OmHaKo mpaBuaa npoBepkKu Microsoft Jet 1oIKHBI TaBaTh OLI€H -
Ky True nna npoBepsiemoil BeauuuHbl. OrpanunyeHusi CHECK cepsepa
SQL Server He mOJXHBI AaBaTh OLIeHKY False. DTo BaxHO: KaK True, Tak U
Null sprsmioress nig CHECK npuemMiieMbiMi 3HaAYUCHUSIMM, IJIs0 TIPaBUI
npoBepku Microsoft Jet mpuemyiemo Tonbko True.

Kpome Toro, mjisi omHOTO MOJIsI MOXHO OMpeNeJUuTh MHOTO OTpaHuye-
Huit CHECK. ®@akTtuduecku, 0qHO IPaBUIIO U JII000€ KOTHYECCTRO OrpaHu-
yeuuit CHECK MoXHO npuMeHUTH IJ1s ogHoro noist B SQL Server, B To
BpeMs Kak mojie B Microsoft Jet mMeeT eniuHcTBeHHOE cBoOlcTBO Vali-
dation Rule. Kcratn, ncnonb3oBanue cBoiictBa ValidationTexie Microsoft
Jet mo3BoJisIeT BO3BpallaTh B KJIMEHTCKOE MPUJIOXEHHUE COOOlIeHUEe 00
omnbOKke. Microsoft Access mokasbiBaeT TEKCT B OKHE COOOIEHUIt, U ITOT
TeKcT noctyrneH B Microsoft Visual Basic u 1pyrux cpeacrBax nmporpaMmMu-
poBaHUs 4yepe3 00pabOTKy CTPOKOBBIX BEJUYUH B KOJUIEKIUU OOBEKTOB
Errors.

OrpaHuyYeHUs Ha YPOBHE CYIIHOCTH, KOTOPBIE CChUIAIOTCS HA MHOXe-
CTBO CTOJIOIIOB OJHOM TaOMMIBI, pEaJn3ylOTCsl B KauyecTBe MpaBUJ TIPO-
BEpKM Ha ypoBHe Tabauubl B Microsoft Jet 1 TaOJIMYHBIX OTpPaHUYEHU M
CHECK B SQL Server. HecMoTpst Ha TO, 4TO OOBIBISIOTCS OHM B IPYTOM
MecTe, Takre OTpaHUYEeHUS Ha ypOBHE Tabau1l GYHKIMOHUPYIOT TOUHO TaK
K€, KaK COOTBETCTBYIOIIIME OTPAaHWUYEHUS Ha YPOBHE IOJEH.

Camoe ¢yHIaMeHTaJbHOE OrpaHUYEeHUEe Ha YPOBHE CYIIHOCTH — Tpe-
0oBaHUe, YTOOBI KaXKAbIii 3K3eMILISP CYIIHOCTU MOXHO ObLIO OJJHO3HAY -
HO UAeHTUGULUMPOBATh. [TOMHUTE, UTO UMEHHO 3TO U €CTh MPABUAO HEA0~
CIMHOCIU CYywHOCMY; BCE IPYTUE TMpaBUjia B OCHOBHOM NpPEACTaBJISAIOT CO-
00ii TO, Ha YTO CCHIJIAIOTCSI KaK Ha OTPAHUYEHUS 1IEJIOCTHOCTU Ha YPOBHE
cymrHocTi. Microsoft Jet u SQL Server nosiepxuBaioT orpaHUYeHU S YHU -
KaJbHOCTHU, HO pa3HbIMU cliocobamu. O0a MpoayKTa peajn3yioT OrpaHu-
YyeHue, UCMOoab3ys uHaeKchl, Ho SQL Server ckpbIBaeT 3TO OT NOJIL3I0EA-
tens. CozmaeT M cepBep MHAEKC ABHBIM obpazoMm (Microsoft Jet) wmm
o0bsaBisaeT orpanndeHne (SQL Server) — 3T0 TeXHUUYECKMUE OETaN.
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M Microsoft Jet, u SQL Server moaaepXuBaloT yiHWKanLHLe HAOOPHI
noJieii. Oba TakKe MOAACPKUBAIOT MEPBUYHBIC KITIOUM, COCTOSIINE U3 He-
CKOJIBKMX TIOJIEN, YTO Moapa3yMeBaeT VHHKATLHOCTL TAKOTo Habopa. s
TaOJIUIIBI MOXET OBITh OMpeneeH TOJIbKO OOUH KJII0Y, MOPO COCTOSIIMIA
13 HECKOJIbKUX noJieii. OrpaHUYeHU T YHUKAJIBbHOCTU MOXET ObITh CKOJIb-
KO YTOJHO.

Eie ogHO BaxkHOE pa3auyne MeXay OrpaHUYeHUSIMU YHUKAJIbHOCTU U
TMEPBUYHBIMU KJIIOYaMU: YHUKAJbHBIE MHIEKCHI MOTYT conepxatb Null, a
rnepBUYHbIe Kioun — HeT. CepBepbl 0a3 TaHHBIX MTO-Pa3HOMY 00padaTh-
BaloT Null B yHUKaIbHBIX MHAEKcaX. Microsoft Jet mommepXuBaeT CBOIi-
ctBo /groreNulls, KOTOpPBI TIpenoTBpalaeT nodasiicHue WHGOPMAIIUHA O
3aMucsx, copepxamux Null B MHIEKCHBIX TOJSAX, B MUHAEKCHI. 3aMuCcH 10-
GaBiAIOTCS B TA0JIMLY. HO COMEPXKUMOe NHIeKCca He U3MEHSIETCsI. DTa BO3-
MOXHOCTb He peanu3oBaHa B SQL Server.

Kpome Toro, SQL Server pazpeniaeT 106aBUTh B TaOJUILY TOJBKO OITHY
3amuch, coiepxaiyto Null B vHICKCHPYeMOM ToJe. DTO JIOTUYECKH He
OIpaBIaHO, TaK KaK MO3BOJISIET pacCMaTPpUBAaTh 3allMCH, comepxkaiue N //,
KaK OIMHAKOBbIE, XOTSI OHU, KOHEYHO, TAKOBBIMU He SIBISIOTCA. Null He
9KBUBAJIEHT Yero Obl TO HU ObLIO, HE MCKJIIOYAs «IApyroro» Nu//.

WUntepecHo, utro HU Microsoft Jet, Hu SQL Server He TpeOyioT 00s13a-
TEJIbHOTO OIpelnesieHrs] MepBUYHOTO KJIo4ya IJIs TaOaUIlbl MW Jaxe Cy-
IIeCTBOBAHMSI YHUKAJIbHOTIO Habopa moJieil. [pyrumMmu cioBaMu, MOXHO
co31aBaTh TaOJIUIIbI, KOTOPbIe HE SIBJISIIOTCS OTHOLIEHUSAMU (KOPTEXM B
OTHOUIEHUSIX TOJXKHBI OBITh YHUKAJIbHBI, a 3alIUCU B TaOIUILIaX — HE 005 -
3atenbHO). [ToueMy pa3pabOTYUKM OCTAHOBUJIMCH HA 3TOM pEelLIeHUH, 51 He
MOHUMal0, HO TaKasi BO3MOXHOCTb CYIIIECTBYeT.

SQL Server takxe obGecrieunBaeT MpoleIypHbie MeXaHU3MbI o0ecrede-
HUSI 1IEJIOCTHOCTH Ha YPOBHE CYIIHOCTH, Yero He MoxeT Microsoft Jet. 7puz
2epbl (triggers) — 3To HeOOJbIIKME JIEMEeHTHI Kofa (Ha si3bike Transact-501
15t SQL Server), KoTopble aBTOMaTUY€CKHU BBITTOJHSIOTCS, KOTIA IMPOMCXO0-
IUT ompenesieHHoe coobiTue. g Kaxmoro cobritus INSERT, UPDATE,
w1 DELETE mMoxHOo onpeneinTb MHOXECTBO TPUITEPOB, U OJMH TPUITEP
MOXKET OBITh ONpeAeeH IJII HECKOJIBbKUX COOBITHI.

Ccbilo4Has LeNnoCTHOCTb
Xots Microsoft Jet 1 SQL Server momaep:knBaioT CCBIOYHYIO IIETOCTHOCTD
MPaKTUYECKHU ONUHAKOBBIM 00pa30M, OHU MCIOJIb3YIOT IJIsl 3TOTO pa3iny-
HbIC TapagUrMBbl.

SQL Server mo3BosisieT OOBABIATh BHEIIHUE KIIOUYM Ha YPOBHE OIpe-
neneHus: Tabnuiibl. OepaHuueHue 6HeulHe20 KA04A 3a1a€T CCHUIKY Ha KIIIOY-
KaHAWAAT Ipyroi, cchliouyHo# Tabnubl. Korna cebuika onpenenena, SQL
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Server NPenOTBPAIIACT cO3AaHUE «OCUPOTEBIINX» 3allUCeil, OTMEHSS OIle-
PALLMK) BCTaBKM, €CJIM TaKOM 3allMCH HE COOTBETCTBYET HM OJHA 3aIllMCh B
CCBIJIOYHOM Ta0JIHLIE.

3navenusd Null nonyekaioTes B cTog0LaXx BHEMIHUX KIIOYEHR, XOTA MO-
TYT OBITH 3A1IPCIUIEHLI, €CJIM CTOJ0EI BXOAUT B IEPBUYHBINA KJII0Y TaOIU-
ubl. SQL Server Takxke 3411peliacT ygaaaTh 3alIUCH B CChIIOYHOM Tabnu1e,

€CJIM UM COOTBETCTBYIOT 3HaUCHUsI BHEIIHErO KJ0Ya.

Microsoft Jet mogmepXuBaeT CCHUIOYHYIO IIETOCTHOCTb, MCIIOJb3YS
00beKkT FRelalion BHYTpU 0a3bl JaHHBIX. TepMuHonorus Microsoft 3mech
HeyMecTHa — o0beKT HRelation B Microsoft Jet siBasieTcss Gu3UYEeCKUM
NpeacTaBleHUEM CBSI3U MEXAY ABYMs CyIIHOCTAMU. He myraiiTe oObekT
Relation ¢ noruyecKrMu OTHOLIEHUSIMU, KOTOPbIE OMPEACIISIOTCS B MOIE -
JIX TaHHBIX.

Ilpoiie Bcero co3maTh 00beKT Relation, UCTIONB3YS [101L30BATENLCKHI
uHTepdeiic 6a3pl TaHHBIX Access (¢ moMompio koMaHael Relationships B
MeHI0 Tools), HO 3TO MOXHO cAeJaTh U IMPOrpaMMHBIM criocoboM. CBoli-
crBa Table u ForeignTable obuektia  Relation 6ubamoreku Data Access
Object (DAO) ompenensioT ABe TaOIUIILI, y4aCTBYIOIINE B CEA3H, B TO Bpe-
Ms KakK Habop o0bekTOB Fields ommpemensieT MIs KaXIoi M3 TaOJMII O,
MO KOTOPHIM YCTAaHABJIMBAETCS CBS3b.

Croco0, koTopsiM Microsoft Jet Oymer moamepXKuBaTh CCHUIOYHYIO 1Ie-
JIOCTHOCTbD /ISl OTHOILIEHUS, OTNpeaeseTcsl uepe3 CBOicTBO Attributes or-
HOLIEHUS:

e dbRelationUnigue — cBsI3b «OOUH K OJHOMY»;
e dbRelationDontEnforce — ¢BsI3b He ycTaHOBJIeHA (HE TOAIEPXKUBAETCS

CChLJIOYHAs 1eJOCTHOCTb);

e dbRelationlnherited — cBs3b cylIecTBYeT B Apyroit 6a3e faHHBIX, KOTO-
pasi COOEpXKUT ABE CBsI3aHHbBIE TaOJMUIIBI;

e dbRelationUpdateCascade — moagmepxkuBaeTcs KackagHoe OOHOBIIEHUE,
dbRelationDeleteCascade — moagmepxXuBaeTcsl KacKagHoe yaalleHUeE.

OGparure BHUMaHue Ha ¢aaru dbRelationUpdateCascade v dbRela-
rion Delete Cascade. Ecnu omnpeneneH ¢iar 1jisi OOHOBJIEHUS M CCHIJIOYHOE
rmoJjie u3aMeHseTcst, Microsoft Jet aBToMaTryecKy OOHOBUT ITOJISI B CBSI3aH-
HOI Tabnuie.

Touno Tak xxe, onpeneneHue ¢Jjara yaajleHUs IpUBeaeT K aBTOMAaTH -
YeCKOMY yIaJeHUI0 3aMuceil U3 CBSI3aHHOU TaOJULIBI B cllyyae ynajdeHUs
COOTBETCTBYIOIIECH 3alMCU U3 CChIJIOYHOM Tabauubl. Y SOQL. Server aHajo-
TMYHBIe (JilaTM OTCYTCTBYIOT, HO KacKaJHbIe ONepalyy JIETKO OpraHu30-
BaTh C ITOMOILbIO TPUTTEPOB.
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ﬂpyme BUAbl LENOCTHOCTU

B Mopenu JaHHBIX MBI ONpeaesSeM TPU AOIMOTHUTEIbHBIX BUAA LIEIOCT-
HOCTH: 0a3bl JaHHBIX, MpeoOpa3oBaHus U TpaH3akiuu. HekoTopeie orpa-
HUYEHUS 1peobpa3oBaHus TOCTATOYHO TIPOCTO OOBSIBUTH C TIOMOIITBIO TIpa-
BWJI MIPOBEPKU. BOJIBIIMHCTBO UX, TEM HE MEHee, KaK U BCE OrpaHUYEHUS
6a3bl JaHHBIX M TpaH3aKIWUM, PeaTu3yloT mpoleaypHo. Jnsa 6a3 maHHBIX
SQL Server 3To o3HavaeT mpuMeHeHHUe TpUrrepoB. Microsoft Jet He mon-
JIEP>KUBAET TPUTTEPHI, 3TU OTPAHUYEHUST HY>KHO PEAIN30BaTh B KJIMEHTC-
KOM TIPMJIOXEHUMU.

Utorm

B aT0li TITaBe MBI TO3HAKOMUJIUCH C MOIETUPOBAHUEM 1IEIOCTHOCTH aH-
HbIX. TpM BUIa OrpaHMYEHUI LIEJTOCTHOCTH: JOMEHA, Ipeo6pa3oBaHusl, 1
CYIIHOCTH, “— YIPaBJISIOT KOHKPETHBIMU OTHOIIICHUSIMU, a OTPaHUICHUS
CCBIJIOYHOM IIEJIOCTHOCTU 00ECIIeUYNBAIOT TOIAEPKKY CBSI3M MEXIY OTHO-
meHuaMH, HakoHell, orpaHnYeHUs 6a3 TaHHBIX U OTpaHMYCHUs TpaH3aK-
LW YIIPaBISIOT 02301 TaHHBIX B IIEJIOM.

LlerocTHOCTD TaHHBIX peau3yeTcsl B cxeMe 0a3bl JaHHBIX ITyTEM COYe-
TaHUS IeKJIapaTUBHOM M MPOIEAYPHOM IIeIOCTHOCTH. JleKIapaTuBHas 1ie-
JIOCTHOCTB OOBSIBIISIETCS SIBHO KaK YaCTh CXEMBI. DTO MPEANOYTUTETbHBIN
CIroco0 peaim3anuu 1enocTHocTH. OIHAKO He BCe OTPaHMYEHUS] MOXHO
peanu30BaTh C MOMOIIBIO JeKIAPATUBHOW L[EJIOCTHOCTH, U TaM, [je 3TOTO
cleaTh HeJlb3s, MIPUMEHSIIOT TIPOIIeIYPHI.

B rmaBe 5 MBI pacCMOTPUM pENSILIMOHHYIO alredpy U omepaiuu, KOTo-
pble MOXKHO BBHITIOJHSITh HAl OTHOLIEHUSIMH B 0a3e JaHHBIX.
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OTHOIIIEHUS MOTYT OBITh 0A30BBIMU WJIM MIPOU3BOAHBIMU. B mpemiiecTBy-
IOIIMX TIaBaX Mbl JAJIU OMpPENeNIeHUE 0a308020 OMiHOMieH s, KOTOPOMY CO-
OTBETCTBYET (pr3MUccKoe MpeacTaBieHue B 0a3e OaHHBIX. [Ipoussodmnoe
omuoutenue (derived relation) — 3TO OTHOIIEHME, OIpeAc/isieMoe depes
Ipyrue OTHOUICHHUS, a He Yepe3 aTpuOyTHl. PensmumoHHas Mozxens Mo3Bo-
JISIET CO3/aBaTh Pa3IMUHbIC BUBI MPOU3BOAHBIX OTHOIIECHMIA.

Ha cxeme 6a3bl JaHHBIX 0a30BO€ OTHOLIEHHE TIPEACTABACHO TafiMLei.
[MpounsBogHbBIC OTHOILIEHUS CYLIECTBYIOT B BUIE npedcmagienuii (Views) B
Microsoft SQL Server u 3anpocos (queries) B Mexanuzme CYB/] Microsoft
Jet. S Oymy MCrOnB30BATL TEPMUH <«IIPEACTaBICHUS» AT 0003HAYCHUS
000MX 3TUX TMOHSATUI, TMOCKOJBKY 3TOT TEPMWUH IMUPOKO MPUMEHSIETCS B
PENSIIMOHHON TEOPHH. a TaKXKe TePMHUH «Habop 3amuceit® (B OCHOBHOM,
KOIJa peub MOMIeT 0 3alpocax MM IIPeICTaBICHUSX).

[pencTasneHns ONpenenanTes B TEPMUHAX PEISIIMOHHBIX OTIepallyii,
KOTOpBIM roceslleHa 9Ta aBa. Microsoft Access 1 SQL Server Enterprise
Manager pegOCTaBISIOT rpadmdecKuil MHTepdeiic Wi co3maHus Mpe-
craBneHni. OTHAKO MpeACTaBIeHUS MOXHO TaKKe CO3IaBaTh IIPH ITOMO-
nm omepatopoB SQL SELECT.

SQL (uMTaeTcst KaK «CHKBEI») — 3TO A3bIK CHPYKMYPUPOBAHHBIX 3ANpO-
coé (Structured Query Language), cTAHAADTHIMPOBAHHBIN 361K I OIHU-
canus pesIIMOHHBIX omnepanuii. Microsoft Jet u SQL Server momnepxu-
BAIOT CHeIM(UIHBIC, HECKOIBKO oTIMUatoniuecs: JIpyr ot apyra, quajiek-
Tl SQL. Bripouem Bo BceM, UTO KacaeTcsl pesIiMOHHON anrebpel, pa3au-
YU MUHUMAaJTbHBEI. B 3TOH TJaBe MBI OOCYIMM BOIPOCH PelidlfoHHOM
aJreOpsl, M TaM, Tae CMHTakcuc Bepcuit SQL Oymet otiimuarscs, sl mpuBe-
Iy TIPUMEPHI 711 000X BapHaHTOB.

Omneparop SELECT — 3T0 oueHb MOIIIHOE CPEACTBO, OMHAKO IOJIb30-
BATLCH MM HE TaK IPOCTO, KaK KaxXeTcs Ha TepBBIA B3O 51 He Oymy
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MOIPOGHO OMUCHIBATH 3TOT OMEPATOP U YDIYOISThCs B 1ONPOOHOCTH ero
MpUMEHEeHMs, a TPUBEAY B KaueCTBe MpUMepa ero POCTEHUIIYIO CTPYKTY-
py. Bor cuntakcuc onepatopa SELECT:

SELECT <chnucok nonem

FROM <gnucox HafopoB_zanucel

JOIN <y e COBAMHEHUS
WHERE <kpuTepnin _BuOODKNK

TWN_COEQNHE

GROUP BY <gnucok _nonei onepatopa_GroupBy

HAVING <yputen
ORDER BY <gnucor_nonei_onepatopa_Urd

Slalajeld

<Cnucok_noneit> B oneparope SELECT - 3To cmucok, COCTOSLIMI
13 OAHOro WJIM OoJiee TOoJieid, KOTOpble OYyAyT BKJIIOUEHBI B Pe3yJabTUPYIO-
i Habop 3anuceit, posepalacMbix onepatopoM. [lonst MOryT ObITh B3si-
ThI U3 HUXEJeXalUX HaGopoB 3amuceil 1160 BhIYMCAeHbl. < CIHUCOK Ha
Gopos sanuceii> B BBIPAXCHUH FROM — 3710, Kak BB, HaBepHOE, yXe
JOTaIaNIiCh, TIEpEeYnCIeHre Ta0MU Il U TIPEACTaBICHUIA, Ma KOTOPbIX OCHO-
BoiBaeTcst onepatop SELECT. Kuiwouessie ciosa SELECT u FROM o06s-
3arenbHbl A 501 -oneparopa SELECT, Bce ocTajibHBIE KITIOYEBBIE CIIO-
Ba — HeT.

Omneparop JOIN ompenenseT cBsI3b MeXay HabopaMu 3amuceil, mepe-
YUCJEeHHBIMU B <cIMcKe HaOOpoB_3amuceii>. bojee moapodbHo 00 orme-
patope J(}IN g pacckaxy nance B 9Toil rnmase. KioueBoe cioso WHERE
oripeesiser JOTUYECKOE BBIPAXEHUE gpuTepril BRIBOPKI >, orpaHUYK-
Balolllee YMCJIO 3aluceil, KOTopble OyIyT BKJIIOYEHBI B Pe3yIbTUPYIOIIUIA
Habop. 06 ycioBuu WHERE MBI Takke moapoOHO MOroBOpuM Jajiee.

Onepatop GROUP BY 00beauHsIeT B OJJHY Te 3allMCU, B KOTOPBIX YKa-
3aHHbIE MO UMEIOT oAauMHakoBble 3HayeHus. Kiouesoe cioBo HAVING
WCTIONB3YeTCS I 3aAaHUS No0IHUTEIEHBIX KpUTEPUEB 0TOOpa 3aMuceid,
MMOJIYYeHHBIX B pe3ylbTaTe BeIIToJIHeHUS onepatopa GROUP BY. Omnepa-
Top ORDER BY coptupyer Habop 3ammceii B TOM ITOPSAKE, B KOTOPOM
OHMU YKa3aHHl B <¢ripcke rojeil_oneparopa_OrderBy>.

3HaueHunss Null (ewie pa3 0 TpPex3Ha4yHOWN Noruke)

Jnst BBITTOJIHEHUSI OOJIBIIMHCTBA Orepalliil peJsIiMOHHON anredophl uc-
MOJIb3YIOTCS J102UtecKue onepamopsl, TO eCTh OMlepaTOPbl, BO3BpallaloUIKe,
KaK MpaBuiIo, Oyaeso: snauenus — True wunn False. I He oroBopuiack, Kor-
Ia crasana «Kak MPaBUIO», MTOCKOJIbKY 3HaueHust Vill, ucmonp3yembie B
peSIIMOHHON MOJIeIN, CYUIECTBEHHO YCIOXHSIOT JEJIO.

Null — ocobble 3HaueHUsI, UCTONb3yeMble Hapsay ¢ OyiaeBbiMu. [lo-
9TOMY BaM MpPUIETCSI UMETh A0 C TpeMsi 3HaueHusimu — True, False n
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Null. D10 OOBICHSIET MPOUCXOXKACHUE TEPMUHA MPeX3HAYHAA A0euKd. 3Ha-
YEHHUA U3BCCTHBIX JIOTUYECCKUX OIIEPATOPOB 15l TpeX3Ha‘{HOﬁ JIOTUKHU ITPpU-
BOZSITCS B TaOJ. 5-1.

Tab6n. 5-1. 3HaueHus nornyeckux onepartopos And, Orvn X0r
AN TPEX3HAYHOW JIOrNKU
AND True False Null

True True False Null

False False False Null
Null Null Null Null
OR True False Null
True True True Null
False True False Null

Null Null Null Null

XOR True False Null
True False True Null
False True False Null
Null Null Null Null

IIpoananu3upoBaB Taba. 5-1, JIerko 3aMeTUTh, YTO Pe3yJbTaTOM BbI-
MOJHEHUS JTI000# TOTUUEeCKON oTiepaiini Haa Null v 1100bIM ApYTUM 3HA-
yenueM ( /rue, False unn Null) snsiercss Null. B Bune ¢hpopMysbl 3TO MOX-
HO BbIpa3uTh Tak: Nul/l OP mo6oe 3Hauenue = Null, rne OP — noruuec-
KW omeparop. DTo Xe MPaBUIIO BBHIITOIHASTCS M IS TOTHYECKUX OTepa-
ropos cpaBHeHuUs (T1aba. 5-2).

Tabn. 5-2. Jlornyeckue 3Ha4eHUs OnNepaTopoB CPpaBHEHUs (= u = ?)
ANA TPEX3HA4YHOMW NIOrUKu

= True False Null

True True False Null

False False True Null
Null Null Null Null
= ? True False Null
True False True Null
False True False Null

Null Null Null Null

SQL Server obpadaTbiBaeT TpeX3HAUHYIO JOTUKY HEOAHO3HAuHO. B 10-
MOJIHEHUE K CTAaHAaPTHOMY PEeXMMY 00pabOTKM TPEX3HAYHON JOTUKHU, OH
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MMPEIOCTABISIET «paCIIMPEHUE» /11151 CTAHAAPTHBIX JIOTUYECKUX OTIepalhid.
Ecnu cranmapTHbIA peXuM OOpabOTKM Tpex3HadyHOM joruku (ANSI
NULLS) orkimouen (SET ANSI NULLS OFF), To pe3yiabratoMm oniepa-
uun Null = Null 6yner True, a pesynbratoMm omeparuu Null = <ripouns-
BOJILHOE 3HaueHHe>, rie <Nnpou3B0JIbHOE 3HAUEHHE> — J000e 3Haue-
Hue, kpome Null, 6yner False. (HeCOMHEHHO, 3TO CBSI3aHO C TEM, YTO JJIsI
YHUKaAbHBIX MHAEKCOB SQL Server nonyckaeT NMPUCYTCTBUE B KaXIOM
WHAEKCE eAMHCTBEHHOTO 3HaYeHus1 Null).

Hdnsa obpabotku 3HaYeHM Null B SQL CyulecTEYOT IBa YyHapHBIX OIle-
patopa — IS NULL u IS NOT NULL. Pe3ynbrarbl BBIITOJHEHUSI 3TUX
OIepaToOpoOB HaJ pa3JMUYHBIMU 3HAUYCHUSIMU TOKa3aHbl B Taba. 5-3. Kak u
B NPENBIIYIIEM MpUMepe, <IPOU3IBOJIBHOE 3HAYEHWE> — 3TO0 M0b0e 3HA-
yeHue, kpome Null.

Tabn. 5-3. 3HaueHuns onepatopos IS NULL u IS NOT NULL

Is Null Is Not Null
<NpPOH3BONBHOE_3HAYCHHE> ) False True
True False True
False False True
Null True False

PensumoHHbie oneparopbl

Mpbl HauHEeM 3HAKOMCTBO € OMepaTopaMy PeNIsiIUOHHOM anredpbl ¢ YeThl-
pex TUIIOB TaKUX OIEPAaTOpPOB: ocpaHuyenue (restriction), npoexyus (pro-
jection), coedunenue (join) n deaenue (divide).

IlepBble OBa M3 HUX MOTYT BEIIOJHSTLCH TOJABKO HaJ OJHMM HaO0OpOM
3anuceil, XoTs 3TOT Habop 3amuceil, B CBOIO ouepenb, MOPOH SIBJsIETCS pe-
3yJIbTATOM BBIMIOJTHEHWsI HEKOTOPBIX OTNepalnil Haa MPOU3BOJIbHBIM YHKC-
JIoM HabopoB 3amuceil (Harpumep, MpeacTaBieHueM, OCHOBAaHHBIM Ha
MHOXECTBe HabOpOB 3amuceit).

Oneparop coeJMHEHUSI — 3TO OJUH U3 OCHOBHBIX ONEPaTOPOB B PEJISILIM -
OHHOI1 MOJIe/IM, OH 3alaeT NpaBuyia 0ObeAMHEHUS ABYX HAOOPOB 3amuceit.

IMocnenHuii U3 yNOMSIHYTBIX, ONEpaTop AeJeHUs, UCIOJIb3yeTCs I0-
BOJIbHO PEIKO, C €ro IOMOIILIO YI0OHO ONpeaeasaTh, KaKKe 3alucu U3 of-
HOTO Habopa COBIAJAIOT CO BCEil COBOKYITHOCTBIO 3aluceil BTOPOTO,

Bce ueThipe THMA peNSIIUOHHBIX OMIEPATOPOB PEATUBYIOTCS C TTOMOLLILH)
SQL-oneparopa SELECT. Bbl MoxeTe HCIIOJIb30BaTh BCEBO3MOXKHBIE
KOMOMHALIMY 3TUX OMEPATOPOB, NOMYCKaeMble CACTEMHBIMU OTPAHUYCHM -
SIMM TI0 JJTMHE U CJIO0XHOCTHU COCTABJISIEMbIX BbIPaKEHUM.
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OrpaHunyeHue

‘OnepaTtop OrpaHUYEHUS BO3BPALLAET TOJIBKO T€ 3alMCHU, KOTOPHIC YIOB-
JIETBOPSIOT 3aJJaHHOMY KPUTEpUIo BEIOopKHU. OH peanusyercs NpU MOMO-
mu Beipaxenuss WHERE onepatopa SELECT, Hanpumep:

SELECT * FROM Employees WHERE Lasiiame ‘Davolio

Ina 6a3el gaHHbIX Northwind 3TOT onepartop BO3BpalllaeT 3aluch, OT-
Hocsmyoocs K cotpynHuky Hancu JlaBonmo (Nancy Davolio), TOCKOIBKY
onHO(MaMWIbILIEB B 3TOM KOMITAHWM Y Hee HeT (CUMBOJ ¥, MOJCTaBIeHHBIM
BMecTo cniucka noJieit onepatopa SELECT, o3Havaet «Bce o).

Kputepuit BeiOOpku, 3anaBaeMbiii B ycnoBuu WHERE, Moxer ObITh
CKOJIb YTOAHO c10XHBIM. JlonyckatoTest onepauuu AND u OR Hag joru-
YEeCKMMHU BbIpaxkeHUsIMU. BbipaxkeHue npoBepsieTcs I KaXIou OTmelb-
HOU 3amucu u3 Habopa. B pe3yabTupymomuii Habop BKJIOYAIOTCSI BCE 3a-
Mucu, 1Js1 KOTOpbIX pe3yiabtaToM npoBepku ycaoBust WHERE 6yner True.
3anucu, 1 KOTopbix pe3yabtaT npoBepku yciaoBuss WHERE — 3Haue-
Hue Falsewnnv Null, He BKIIIOYAOTCS B Pe3yJbTUPYIOIINI HaboOp.

Mpoekuus
Kak MBI TOJIbKO YTO yOenuiauch, orpaHUYEeHUE TMO3BOJISIET CAeNaTh TOpu-
30HTalIbHBIN pa3pe3 HAbOpa JaHHBIX. [lpoexiisixe, HAIPOTUB, JAeJIaeT Bep-
TUKaJIbHBII pa3pe3 — BO3BpalllaeT MOJAMHOXECTBO MOJIeil OPUTUHAIBHOTO
Habopa JaHHBIX.

Dra omepanus BeimoaHsIeTcsS B SQL mpocThIM IepedyrcIeHUEM ToIeit
B <crmcke nosei> omepatopa SELECT. B pesynbTupylomuii Habop 3a-
Mucei BKIOYAOTCS TOJIbKO Te TOJIsI, KOTOphIE ecTh B cniucke. Hampumep,
4TOOBI TMOJIyYUTh CIUCOK COTPYAHMKOB KOMIAHWUM, MOXHO HCIOJb30BaTh
CIenyILIui oneparop:

SELECT LastMName, FirsiName, Extension
FROM Employees
ORDER BY LastName, FirstName

Onepatop ORDER BY coprupyet nanusie. B HamieMm npumepe moJy-
YeHHBIN CMUCOK OyoeT OTCOPTUPOBaH B ajihaBUTHOM IMOPSAKE: cHavajua
no monio LastName, 3atem 1o noni FirstName.

CoemmieHne

Omnepauunu coedunenus, TOXanyil, Hanboyiee pacIpoOCTPaHEHBI U3 BCEX pe-
NALHOHHEBIX onepaunﬁ. BpHZ[ JIN 4 IIEPEOUCHIO UX 3HAYCHUEC, €CJIM CKaxy,
4YTO OTU oricpalH COCTaBJIAIOT (I)yHLLaMeHT peﬂﬂLll/lOHHOﬁ MOACJIU — BCIb
663 HUX OCKOMIIO3UILINSI OAaHHBIX HE HMMEJa 6bl HUKAKOI'O CMbICJa HM3-3i



YACTb 1 Teopus penslioHHLEY 6a3 AAHHBIX

HEBO3MOXHOCTH BHOBb COCAMHUTD JAHHBIE, Pa30UThIE HA MHOXECTBO OT-
HomeHui. OnepaTtop cCOeAMHEHUS KakK pa3 U BBIMOJHSIET 3Ty padoTy:
00beANHSET Ha0OPHI 3aMUCEN, OCHOBLIBASCHL HA CPABHEHUU 3HAYEHUH Of1-
HOTO MJIM HECKOJbKUX UX TOJIEA.

CoenuHeHus peaqn3yloTcs Mpu momoiu onepatopa JOLN B omepato-
pe SELECT. B 3aBUCHMOCTH OT TUIIa CPAaBHEHUS MOJIe, yKa3blBaEeMbIX B
oreparope, a TakKe OT TOro, KaKUM 00pa3oM 00pabaThIBalOTCS pe3yIbTa-
TBl CPABHEHUSI, COEIMHEHNUSI MOXXHO Pa3leUTh Ha HECKOJIbKO BUI0B. Pac-
CMOTPUM KaXJbIil U3 HUX.

JKBUCOSAMHEHMA
CoenyHeHUe, B OCHOBE KOTOPOTO JIEXXUT OIepaTop paBEeHCTBA, Ha3bIBaeT-
csl arxeucoedunenuem (equi-join). B pe3ynbrate 3KBHCOeTHHENHS BO3Bpa-
HIAOTCSA TOJBKO TE€ 3aTMCH, IS KOTOPBIX 3HAYE€HWS YKa3aHHBIX MoJei
COBIIaJAIOT.

PaccMoTpuM TUNIMYHBIN cyyail CBS3aHHBIX TaOJUIl, TMOJYYEHHBIX B
pesyabTare npouecca HopManusauuu. Order/D— mepBUYHBINA KJTI0Y Ta0-
nuusl Orders v BHEIIHWI K04 Tadbnuubl Order Details (puc. 5-1).

Orders Order Details

OrderiD +—o+€ OrderlD

CustomerlD ProductiD
Employee ID UnitPrice
OrderDate Quantity
RequiredDate Discount
ShippedDate
ShipVia

Freight
ShipName
ShipAddress
ShipCity
ShipRegion
ShipPostalCode
ShipCountry

Puc. 5-1, Dmu mabauypl MoXCHO coedunums, ucnoaviys onepamop JOIN

YT0oOBl COCTMHUTD (M CAENOBATENBHO, NeHOPMANH30BATEL) TaOIUIIBL,
HUCTOJb3yiiTe cnenytomuii oneparop SELECT:

SELECT Orders. OrderID, Orders.CustemerID, [Order Details].ProductID
FROM Orders
INNER JOIN [Order Details] ON Orders. Orderlll = [Order Details]. OrdarlD

WHERE (((Orders.0OrderID)=10248))
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IMocne BHIMOJHEHUS 3TOTO OMNepaTopa BBl MOJYYUTe Habop 3amuceit,
MOKa3aHHbIA Ha puc. 5-2.

10248 VINET
1 VINET

Puc. 5-2. Dmom Habop 3anuceil A8AAMCA peiyabidnonM cOeOUHeHUs
mabauy Orders u Order Details

[MPUMEYAHUE Ecnu BBl BBIIOJHUTE 3TOT 3ampoc K 0asze JaHHBIX Northwind B
Access 2000, To B Habope pe3yJlbTaTOB YBUAUTE MM KJIMCHTA, a HE €ro UAeH-
tucukarop ( CustomerlD). B Access cviliecTByeT BO3MOXHOCTb OTOOpaXaTh He
TO, YTO HETIOCPEICTBEHHO XPAHUTCS B TIOJISIX TAD/IH11, €CITU TIPY CO3TaHUU Ta0-
JIM 1Bl UCTIONB30BAJICS 3JIEMEHT YITPaBIeHUSsI, TO3BOJISIOIINIA TPOCMATPUBATh U
mmpeobpasoBeiBaTh 3HaueHU (lookup control). DTo, HECOMHEHHO, OOJIErIacT
MHTEePaKTUBHYIO paboTy ¢ Access, OJHAKO MOXET JOCTaBUTh MHOTO JTOTIOJTHU-
TeJbHBIX TPYAHOCTEHN TeM, KTO XOUeT C TIOMOIIbIO 3TOM 6a3bl JaHHBIX TTPOWII-
JIIOCTPUPOBATh BHITIOJHEHNWE KaKOTro-JI1ubo ormeparopa.

EcTecTBeHHble coeanHeHus
Ecmecmeennvie coedunenus (natural joins) — 3TO YacTHBIN Clydail 5KBUCO-
eIMHEHU1; COeIMHEHUS, YIOBIETBOPSIONINE CIESAYIOLUIUM YCIOBUSIM:
* OCHOBaHBI Ha OlepaTope pPaBEHCTBA;
* B HUX y4YacTBYIOT BCe OOIIIME TTOJS;
* B pe3yJbTUPYIOUIUI HAOOp 3amuceil BKIOUYEH TOJbKO OAUH Habop 00-
IIUX TOJIEH.

EcTecTBeHHBIC COeAMHEHNST HUUEM He BBIICIAIOTCS CPear OCTaTbHBIX
BUJIOB COCAMHEHUM — OHU He TPEINCTaBJISIOT COOOM OCOOBIX cydaeB 00-
pabotku naHHBIX, 1 MexaHu3M CYBJl He mpeaycMaTpuBaeT AJIsl HUX CIie-
IUaNbHON TONAEPXKKHM. DTO BCEro JIWIIb Haubosiee pacIpoCTpaHEHHBIM
BUJl COEUHEHUIi, UTO OTPAXKEHO B MX Ha3BaHUM.

OnuH 0COOBIN cyyail €CTECTBEHHBIX COEIMHEHUN MTOCTATOYHO WMHTE-
peceH ¢ TOYKHU 3peHus ero obpadbotku Mmexanusmom CYBJ Microsoft Jet.
Ecnu Mexay nBymsl TabiaullaMU CYIECTBYET CBSI3b «OJUH KO MHOTUM», U

oOlire 1o, BKIKOYEHHbIE B MpeACTaBlIeHUE, HAXOASITCS Ha CTOPOHE
«MHorue» 3toii cBsA3u, MexaHu3M CYBJl Microsoft Jet BBITOJHUT cTaH-
JapTHYIO Orepaiyi aBTOMaTUYECKOTO UCIpaBieHus 3anuceit (Row Fix-

Up vmu Autolookup). Eciu B Kypcope UCIOJb3YIOTCS MOJISI, KOTOPbIE CO-
nepxatcs B KpuTepuu coennHeHus, Mmexanusm CYBJl Microsoft Jet aBTo-
MaTUUYECKU MOJACTaBIsaeT o01mue mojas — 3¢hb¢GEeKTHBIN «TPIOK», BeCbMa 00-
JIETYAIOMKW i XU3Hb TPOTPAaMMHUCTaM.
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Teta-coeiAMHEHUS
DopMaIbHO BCE COEAUHEHUS ABISIOTCH TeTa-COeTMHeHHAMU, OnHaKo
€C/I COeOMHEHUEe OCHOBAHO Ha OIepaTope PaBeHCTBa, €ro OOBIYHO Hé-
3BIBAIOT 3KRHCOEIMHEHHEM WIM IIPOCTO coenrHeHneM. CoelnHeHHe, oc-
HOBaHHOE Ha 1I000M JAPYroM oIepaTrope CpaBHEHMH, KpOME PaBeHCTBa
(<>, >, >=, <, <=) Ha3bIBaeTCs Mema-coeouHeHueM.

Ha npaxruke TeTa-coelliHeHHs BCTpeYaloTes 10BOILHO peaKo, OaHa-
KO OHU TPEACTABIAIOT CO00M OYeHb YIODHEIH M UBAIIHBIA METOMI pelle-
HUS ONpefeNIeHHBIX THIOR 34139, Kak MmpaBWiIo, 3TH 3aadu CBA3AHLL ¢
MOKMCKOM 3aIliCel, JUSI KOTOPBIX 3HAYeHHEe HEKOTOPBIX MOJIei MPeBOCXO-
JIUT CPEJHEE WY CYMMapH0e 3HaYeHue, TM00 3amuceil, /1715 KOTOPbIX 3Ha-
YyeHMe HEKOTOPBIX MOJICH YKIIaIblBACTCS B OMPEACACHHBINM TUAaa30H.

IpeanonoxuM, Bl CO3MaA ABa MPEACTaBICHUS, OOHO U3 KOTOPBIX
COIEPXKHT CpefHee YMCI0 eAMHUIL TPOJaHHOTO TOBapa IJis KaxKIou KaTe-
ropuu ToBapoB (puc. 5-3). Jlajgee B 3Toil I/1aBe 5 pacCcKaxy, KaK CO3IaThb
Takoe npenactapserie. Ceiluac e mpocTo IOrOBOPUMCH, UTO OHO yXKE Cy-
ILIECTBYET.

ProductCategoryAverages

) o a h.t-- I.
| Beverages _ .. 678
|Condiments I
Confections B8
| Dairy Products g T 915
|Grains/Ceraals 662
;MeaUPuuhr_y_ 0 T
' Produce / 598
| Seafood BAD

ProductTotals

1iChai....

2;Chang

‘3 Aniseed Synp
4 Chef Arton's Cajun Seasnning I 453|
- 5 ChefAnion’s Gumbo Mix : 298]
B Grandma's Boysenberry Spread - 301
7 Uncle Bob's Organic Driec | Pears - 763
8 Morthwoods Cranberry Sauce 372
..... 56
11:Queso Cabrales [ 706
12:Queso Manchego La Pastora y 344
13 Konbu - ; appnci B
A L T v

Puc, 5-3. Bnmiu npedcmaeacHua MONCHO coedunums,
UCNOABIYS Mema-coeounenue
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Oror oneparop SELECT, ocHOBaHHEBII Ha ONEPATOPE CPABHEHUS «> 5,
NO3BOIACT MONYYUTh CIUCOK MPOAYKTOB, JIMAUPYIOIUIUX IO MPOJAXaM B
KaXIIOU KaTeTOpUM:

SELECT DISTINCTROW ProductCategoryAverages.CategoryName, -
ProductTotals. ProductName

FROM ProductCategoryAverages

INNER JOIK ProductTotals

ON ProductCategoryAverages. CategoryID = ProductTotals: CategorylD

AND ProductTotals. TotalSeld > [ProductCategoryAverages]. [AverageSold];

Pe3yanaT BBIITIOJIHEHH A 3TOr0 oIi€paropa ItoKasaH Ha pHUC. 5-4.

[ CatagaryMamse |

Beverages Chai

Beverages Chang

Beverages Guarana Fantastica

Beverages Steeleye Stout

Beverages Outback Lager )

Beverages Rhanbrau Klesterbier

Beverages Lakkalikoari

Condiments Chef Anton's Cajun Seasoning
Condiments GulaMalacca

Condiments Simp d'érable

Condiments ‘Vegie-spread

| Condiments Louisiana Fiery Hot Pepper Sauce
| Condiments ‘Drginal Frankfurter grune Solte
Confections  Pavova -

Puc. 5-4. Habop 3anuceii — peiyasmarn mema-coeounenus

B npuBeneHHOM npuMepe MpencTaBAeHUEe MOXHO CO3[1aTh, UCIOJIb30-
BaB ycioBue WHERE B oneparope Boidopku. Ho Ha camoMm nene Access
HM3MEHUT cuHTakcuc SQL-3ampoca, eciii Bbl OCTaBUTE €r0 B TAKOM BUJEC:

SELECT DISTINCTROW ProductCategoryAverages. CategoryName,
ProductTotals. ProductName

FROM ProductCategoryAverages

INNER JOIN ProductTotals

ON ProductCategoryAverages. CategoryID = ProduciTotals. CategoryID

WHERE

(((ProductTotals.TotalSold)>[ProductCategoryAverages]. fAverageSold]));

C TeXHWYECKOU TOYKHM 3pEHMS, BCe COeNIMHEHNSI, B TOM YMCJIe 3KBUCO-
eIUHCHMSI U €CTECTBEHHBIE, MOXHO MepehOpMyINpOBaTh, IeperucaB B
Buge omeparopoB SELECT ¢ coorsercTaviomnMmu orpanndeHusamu. (C
TOYKH 3peHHUs 0a3 JaHHBIX, TeTa-COCIUHEHNE HE SIBISCTCS amMOMAPHbIM
onepamopom). B ciydae Teta-coequHeHuit, Takas GOpMyJIMpoBKa 3arpo-



COBIIPEAMOUYTUTEIbHA, TAK KaKMexaHu3Mbl CYB]I nyyilie ONTUMU3UPYIOT
BBIITOJIHEHUE 3aMIPOCOB,

BHewuHne coepuHeHus

Jlo cux TMop Mbl pacCMaTPUBANIU GHYMpPeHHUe coeduHeHUs, TO eCTb COeIou-
HEHUS, Bo3Bpalllaioiiie 3aIUCH, 11 KOTOPBIX BBIIIONHSAETCS YCIOBUE CO-
eIVHeHUs (pe3yJabTaT BBIMOJTHEHUSI COOTBETCTBYIOILEH JIOTMYECKO# ore-
pauun — 3HaueHue True). Yacto BHYTpeHHEE COCAMHEHUE OTPENEISIOT
Kak ofepanuio, BO3BpAIIAIOIIYI0 3alMMCH, Y KOTOPbIX COBMAAAIOT 3HAYE-
HUSI OTpeeseHHBIX mojeil. OgHako 3TO He TaK: JaHHOE OTlpejaesieHue
TpeInoiaraeT, YTo COeJUHEeHNE OCHOBBIBAETCS Ha OMepaTope paBEeHCTBa,
a Kak Mbl BUJEJH, JAJEKO HE JJIs BCEX COCNMHEHUN 3TO yTBEpPXKACHUE
CIpaBeIJINBO.

B pensiumoHHOI1 anredpe moaaepKMUBaeTCsl TakxKe APYroil BUI COEAM-
HeHWI — @HewHue coedunenuss (outerjoins). BHemrHee coeinMHeHHUE BO3-
BpalllaeT BCe 3alKCHu, KOTOPbIE BO3BpalllaeT BHYTPEHHEE COEIMHEHUE,
TLTIOC BCE 3aMUCU M3 OJHOTO WJIM 000X HabOPOB MTaHHBIX, YYACTBYIOLIMX
B COEAMHEHUU. OTCYTCTRYIOILIE 3HAUSHUSI (Te, AJIST KOTOPBIX HE CYILECTBY-
eT COOTBETCTBMA) GV/IVT 3aMeliaTbcd 3HaueHusaMu N/l

BHewHue coequHeHUs ViOKHO pa3iesIuTh Ha HECKOJIbKO TPYIIL: JIeBbIE,
MpaBble M MOJHbIE — B 3aBUCMMOCTHU OT TOTO, KAKUE MMEHHO OTMOJHU-
TeJIbHbIEC 3alUCU BKJIIOUEHBI B HUX. Jlegoe gHewnee coedunenue (left outer
join) Bo3BpalllaeT BCe 3aMMCU U3 OTHOUIEHUS, HAXOSIIETOCs Ha CTOPOHE
«OJIH» CBSI3U «OLMH KO MHOTMM», a npaeoe éHeuinee coedunenue (right
outer join) — Bce 3amMCU U3 OTHOIIEHUS, HAXOIALIECIOCH HAa CTOPOHE
«MHOTHE» Takol cBga3u. B mexanusme CYBJl Microsoft Jet m SQL Server
MOpsIIOK, B KOTOPOM HaOOpHl 3amuceil mepeyncasiltoTcs B oneparope SE-
LECT, paznuuaetcs ojis JeBOTO U MPaBOro BHEIIHEro coenuHeHus. Tak,
creyoive ABa ollepaTopa BO3BPALUAIOT BCE 3alllCU U3 TaOaULbL X, a TaK-
K€ Te 3aMUCU U3 Tabaulbl Y, 11 KOTOPbIX 3HAYEHUE JIOTUYECKOTO BbIpa-
xeHus <ycnosue> — True:

SELECT + FROM X LEFT JUTEF JOIN Y ON <ycnosue>
SELECT - FROM Y RIGHT CUTER JUT' X ON

[loanoe enewnee coedunenue (full outer join) Bo3BpallaeT Bce 3aIlMCHU
13 000MX HAOOPOB, KOMOMHUPYS T€, IJISI KOTOPHIX BBIMOJHSIETCS YCIAOBUE
naHHoro coenuHeHust. B SQL Serverais moJHOTo BHEIIHETO COEIUHEHU S
HUCTIOJIb3YETCs CIeAYIOINI OTepaTop:

SELECT * FHUM X FULL OUTEP JOIN Y ON VIO
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Mexanuzm CYBJl Microsoft Jet He mpegocTaBsIeT MPSIMOM MOAIEPK-
KUY TIOJTHBIX BHEITHUX COCNMHEHUI, OMHAKO BBITIOJTHUB OIEpaIunio oobe-

OUHEHWS PEe3VILTATOR JIEBOTO W MPABOTO BHEIIHUX COEAMHEHUN, MOXHO
MOJIYYUTh HA0OP PE3VALTATOR, aHATOTUYHBII MMOJTHOMY BHEIIHEMY COEAM-
HeHMto. Uniepauio o0LeluHeHMs Mbl MOAPOOHO pacCCMOTPUM B OTHOM U3

CJICAYIOIIUX pa3acoB.

[enexvne

IMocnepnuit U3 paccMaTpuBaeMbIX PEJSIIMOHHBIX ONEPATOPOB — peasyu-
OHHOe deneHue. DTOT oniepatop (Ha3BaHHBIMN Tak U151 TOTO, YTOObI OTJINYATh
€ro OT MaTeMaTUUYECKOro OrepaTopa AeJeHs ) BO3BpalllaeT Te 3alucu U3
nepBOro Habopa, KOTOpble COBMAAAIOT C 3aMUCSIMU U3 APYroro Habopa.
PaccMmoTpum B kauecTBe rpuMepa Habop 3amuceit, B KOTOPOM MpencTaB-
JICHBI KaTeropuu MPOAYKTOB, MPUOOPETEHHBIX Y KaXAOT0 U3 [1OCTABLIN-
KOB. PensiimoHHOE nejieHue MO3BOJUT MOJYYUTh CIUCOK MMOCTABIINKOR,
MOCTaBJSIOMIMX MPOAYKTHI BCEX KaTErOpUIii.

[TogoOHBIE 3a4aUuM HE CTOJIb VK PEAKM Ha MPaKTUKE, OJHAKO PEelIaroT-
csl OHU OTHIOAb HE TpUBHUAIbHO, MOCKOJbKY SQL-oneparop SELECT He-
MOCPEACTBEHHO HE MOAAEPKMBACT pessiIMOHHOE neneHune. Ho cyuecTBy-
€T MHOXECTBO CITOCOOOB MOJyYUTh PE3YJIbTaThl, aHAJIOTUYHbBIE PE3YJIbTa-
rant onepauuu pelsiuMoHHOro AejneHusi. Haubonee mpocroit — nepedop-
MYJINPOBATh 3aIpoc.

DopMyIUPOBKY «CIUCOK MOCTABUIMKOB, MOCTABISIIOIIUX MPOAYKTHI
BCEeX KATETrOpHil», TPYAHO peaqnu3yeMylo cpeicTBaMu cTaHmapTHoro SQL-
3armpoca, MOXHO 3aMEHUTb 3KBUBAJEHTHOM; «CITMCOK MOCTaBIIUKOB, IS
KOTOPBIX YMCJIO MOCTABIAEMbIX UMM KaTeTOPUI MPOIYKTOB PABHO YKCIY
BCEX KaTEeTOPUil MPOAYKTOB». DTO MPUMEDP OMEepallMU PaCIIUPEHUSI, O KO-
TOPOU MBI MOAPOOHO MoOroBoOpHM Aanee. JJaHHBIA METON, OJHAKO, HE Bce-
rma MpUMEeHUM, U TaM, [Ie OH He TIOAXOIWUT, Pealu3yloT pesiHOHHOe
JieJieHue, Kak MpaBujo, MpU TMOMOIUIU céA3aHHbiX 3anpocog (correlated
queries). CBsA3aHHBIC 3alIPOCHl MBI pacCMaTpuBaTh He OyneM. B 6ubmmo-
rpauyeckoM ykaszaresie B KOHIIE KHUTM €CThb HECKOJIbKO CChIJIOK Ha JIM-
TepaTypy, THe CBSI3aHHbIE 3alPOCHl 0OCYXIAIOTCSI TOCTATOUHO MOJAPOOHO.

Onepaunm Hap, MHOXeCTBaMM

BTO0T pas3aci rmocBsdauieH 4€ThIpeEM onepatropamM, KOTOPBIE OCHOBBLIBAIKOTCA
Ha TpaJII/IL[I/IOHHOﬁ TEOPUMU MHOXECCTB. OnHako MEXAYy onepanuiamMu, OII-
PEaACJICHHBIMU B paMKax TpaHHHHOHHOﬁ TECOPUUN MHOXECTB, U pacCMaTpu-
Ba€MbIMU HaMHM, BCE€ XK€ €CTb HEKOTOPLIC pa3niud — BCIAb Mbl UMCEM €10
C OTHOIIEHUSIMU, a HE A0CTPAKTHEI M MHOXECTBAMMU.
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O0ObeanHeHne

Peaayuonnoe ob6sedunenue (relational union) — 3To pesyabTaT BBIMOJIHE-
HUS OTIepalluM KOHKATeHAIlMW HAL ABYMSI Habopamu 3amnuceii. DTy onepa-
LIMI0 MOXHO MPEACTaBUTh KaK PEISILUOHHYIO «BEPCHIO» CIOXEeHUs (pasy-
MeeTcsl, TaHHOEe YTBEpKIEeHUEe He COBCEM TOYHO). Pe3ynbraT ornepaiuu
o0beauHeHUs1 Habopa 3anuceit A u Habopa 3anuceit B — mpoctoe nobas-
JIeHUe BCex 3anmuceit u3 Habopa A B Habop B.

Hampumep, Hy)XHO COCTaBUTh CITMCOK BCEX AIAPECOR, XpaHSIIIUXCS B
0a3ze MaHHBIX, IJISI MACCOLON pAacChUIKM TOYTOBBIX cooOIieHuii. B 6ase
naHHbIX Northwind Habopsl 3anuceil Customers u Employees conepxat an-
peca MokymnaTtejneil U coTpyAHHKOE KOMIAHUU, COOTRETCTBEHHO, MTO3TOMY
CTIMCOK BCEX apecoB, XpPaHUMBIX B 0a3e JaHHBIX, MOXHO MOJYYUTb, BbI-
MOJIHUB ONepaunio oObeAMHEHUS HA NBYMSI 3TUMU HabopaMu 3amuceil.
st atoro Mut ucnonb3yem omnepatop UNION:

SELECT CompanyName AS Mame, Address, Lify, PostalCode

FROM Customers

UNION SELECT (firsthane] ft © " & [LastName] AS Hame
Address, Uity PostalCode

FROM Employees
JRDER BY name;

IMone CompanyName Oblio TiepeuMeHoBaHO B Name, a Hag MOJSIMU
FirstName v LastNameTabnuubsl Employees BbIOJHEHA Olepaliusl KOHKa-
TeHauuu. [Toje, mollydeHHOE B pe3yabTaTe KOHKAaTeHALIMM, TaKXKe Ha3bl-
BaeTcss Name. Jlns1 3ampoca, BBIIIOJHSIIONIETO OObeIMHEHHE, COBCEM He
TpebyeTcst, YTOOBI BCe MOJISI B < CMNHCKE [10Jeii> Kaxmoro oneparopa SE-
LECT umenu onuHakoBble MMeHa. HyXHO TOJIbKO, UTOOBI B KaXXIOM 3aIl-
poce OBLIO OAMHAKOBOE YMCJIO MOJeH M YTOOBI TUIBI ITHUX IMOJIel ObLIN
OIVNHAKOBBIMU (1)1 COBMECTUMBIMI). Pe3ybTaThl BEITTOJTHEHUST O0BEIN-
HeHUs B Access moka3aHbl Ha puc. 5-5.

i 5 madvew T Gy T P
£ arkisle Obere Sir 57 Berlir
|Ana Trujillo Emparadados y hetad: Avda de la Constitucidn 2222 México [ F
Andre el 90 W Capital Way Tacoma
Anne [lodswant 7 Hourdstaath Fd ondan
Anlonio Moreno Taqueria Mataderas =3 Mésizo D.F
Around the Hom 120 Hanover Sq A
Berglunds Bergun £

Fars

=]
67000

| Blauer See i

i | pae 1 il 124, pla

Comidas preparadas CF Araquil

|Bon app -12, rue des Houchers
3T an Elbvil

13008

| rage Fauntleroy Girct s

Puc. 55. Onepamop UNION ob6vedunsem sanucu u3 mabauy
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[lepeceueHne
Omnepauus nepeceyenus (intersection operator) Bo3BpallaeT 3amucH, o0IIKe
IUTS IBYX HabopoB. OYeBUIHO, UTO MEPeceYeHUE MOXHO HCIIONb30BATE IS
MOUCKA MOBTOPSIOLLMXCH 3aMUCeH, YTO M MPOMCXOAMT vamie Bcero. Ilepe-
CeYeHMEe peaqu3yeTcs PU MOMOIIY BHEITHUX COeTUHEHU,

Paccmotpum takoit mpumep. EcTh HECKOJIBKO CIMCKOB KIMEHTOB, IO-
JYYeHHBIX U3 Pa3HBIX UCTOYHUKOB — CTaphIX MH(OPMAIIMOHHBIX CUCTEM
(puc. 5-6). Kak mpaBuio, B TaKKX TaOJIMIAX €CTh MOBTOPSIIOIIMECS 3AIUCH.

DuplicateCustomers1

- CostomertD g

ALFKI ___Alfreds Futterkiste

ANATR Ana Trujillo Emparedados y helados

ANTON Antanio Moreno Tagqueria

AROUT _Around the Horm
|BERGS Berglunds snabbkap |
| BLAUS Hlauer See Delikatessen

BLONFP Blondel pere et fils

BOLID Bolido Comidas preparadas |

DuplicateCustomers2

Custbwen [ T Companyha
ALFK) Alfreds Futterkiste

ANATR Ana Trujillo Emparedados y helados
ANTON Antonio Moreno Tagueria

AROUT -Around the Hom

FAMIA Farnilia Argquibaldo

FISSA FISSA Fabrica Inter. Salchichas S A
FOLIG :Folies gourmandes

FOLKD ‘Folk och fa HB
| FRANK Frankenversand

Puc. 5-6. Tabauua ¢ noesmopsarowumucsa QAHHLIMU
Omnepatop SELECT B03BpaTUT MOBTOPSIIOLINECS 3aTUCH:

SELECT DuplicateCustomersl =

FROM DuplicateCustomersl

LEFT JOIN DuplicateCustomers?

ON (DuplicateCustomersi.CustomerID = DuplicateCustomers2.CustomerID)
AND (DuplicateCustomersi.CompanyName = DuplicateCustomers2, CompanyName)
WHERE (((DuplicateCustomers2. CustomerID) IS NOT NULL));
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PesynbTaThl BHIMOJIHEHUWST 3TOTO OollepaTropa MoKa3aHbl Ha puc. 5-7.

“Custo merl) CompanyName | |
s4TT Alfreds Futterkiste

ANATR Ana Trujillo Emparedados y helados
ANTON Antonio Moreno Taquetis

AROUT _ Around the Hom

Puc. 5-7, Buemmee coeduricrue ¢ coqemanui ¢ onepamopom IS NOT NULL
6blNOAHAECM O0Nnepauyulo nepecevenus

PasHocTb
Omepanus IepecedeHus] UCIOJb3YeTCs IS TTOMCKa MOBTOPSIOMIMXCS 3a-
nucei, a onepauus HaX0XKNeH S pa3HOCTU — HAOOOPOT, IJIS IOMCKA yTe-
PSIHHBIX (OCHPOTEBIIUX) CTPOK. Peasuyuonnas paznocms (relational diffe-
rence) Uit AByX HaOOpOB 3amuceil OyneT coldepKaTh BCe 3aIlKCh, KOTOphIe
MpUHAaIeXaT K OMHOMY HabOpy 3almucei, HO He MpUHaIIeXkaT K IpyroMy.
Hamnpumep, i 1ByX HaGOpOB 3amuceid Ha puc. 5-6 CleAyrolIuii ore-
parop SELECT Bo3BpatuT Bce 3aIlTMCH, HE SIBISIONMINECS OOIIMMM IJIST 3TUX
JIBYX HaOOpOB 3aluCeii:

SELECT Duplicat ton
FROM DuplicateCustomersi

LEFT JOIN OuplicateCustomers?
ON (DuplicateCustomers1.CistomerID = DuplicateCustomers? omerID)
AND (DuplicateCustomersl. CompanyName = Dupl CompanyName )

WHERE (Dupli

LCustomerID 1S NULL);

3mech omepalusi BHEIIHETO COeIMHEHMUs BO3BpalllaeT BCe 3aluCU U3
IBYyX crnuckoB. Kak yxe roBopusioch, BHeEIlIHee COeMMHEHHWe BO3BpallaeTr
sHayeHusa Null pna mojeil, y KOTOPBIX HET COOTBETCTBVIOLINY 3alIUCEN B
Opyroi tabnuue.

B ycnosun WHERE ucnonbsyercst oneparop IS MU LI, orpanuuuBa-
IOIIMI YUCIO BO3BpAllaeMbIX 3allMCedl TEMH, IS KOTOPBIX HET COOTBET-
CTBYIOIIMX 3aIMuceil B IPYroi Tabiuiie.

Eciu onMcaHHBIN COCO6 KaXeTcs BaM CJIMIIIKOM CIOXKHBIM, TMOMPO-
OyiiTe BBIMOJHUTH 3Ty ONEpallMIo B JIBa 1lIara; cCHavaja Co3JalTe BHellHee
coeMHEeHNE KakK MpeacTaBlieHHe, a 3aTeM OTpaHUYbTe YMCIO 3amucei,
3agaB yciosue WHERE (puc. 5-8).
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|aLFK Ifreds Futterkiste

AMATR Ana Trujillo Emparedados y helados
ANTON Antonio Morerio Tagueria

AROUT Around the Horn

glunds snabbkop
ier See Delikatessen
el pere at fiis

Select DuplicateCustomersi.

FROM DuplicateCustomersi

LEFT JOIN DuplicateCustomers2

ION (DuplicateCustomers1.CustomerID = DuplicateCustomers.CustomerID)

Lar 2. OrpaHn4uTb Y1co 3anuceil Temu, kotopble coaepxat Null B CustomerlD

e 1] :
BlauerSeeDelikatessen
Blondel pare et fils

{ BOLIE Bdlido Comidas preparadas

Select DuplicateCustomersi.

FROM DuplicateCustomersl

LEFT JOIN DuplicateCustomers2

ON (DuplicateCustomersi. CustomerID = DuplicateCustomers.CustomerID)
WHERE (DuplicateCustomers2. CustomerlD) IS NULL

Puc. 5-8. Onepauuto paznocimi MOXNCHO GbINOAHUMY 8 08a wlaza

llekapToBO npoussepeHne

IMocnenHsst U3 paccMarpuBaeMbIX Olepalnii Hal MHOXeCTBaMU — dekap-
moeo npoussedenue. Kak v aHajoTUYHAs Onepaius B KJIACCUYECKOM Teo-
pUM MHOXECTB, J€KapTOBO MpOU3BelNeHNE NBYX HaOOPOB 3amuceil mpea-
CTaBJIsIET cO0O0Il coeIMHEHME KaxXI0W 3amucu U3 ONHOTO Habopa 3amuceit
C KaXIoif 3aM1ChIo U3 IPYyroro Habopa.

JexapToBo mpousBeneHue (Ha3biBaeMOe TakKXke MPOCTO MPOU3BENEHU-
©M) OBYX HaGopoB 3amuceir nomayuaioT, coctaBuB omnepatop SELECT 6Ges
oneparopa JOIN. Hanmpumep, 00beIMHUTD 3alIMCU O KaXXIOM M3 IOKYyIla-
TeJell ¢ COOTBETCTBYIOIIMMU 3aUCSIMU O TOPTOBBIX MPEACTABUTENSAX, 00-
CIIY>KMBAIOUIMX MOKYMaTeNet, MOXHO CJIeAYIOLIHM 0Opa3oM:

SELECT CustomerName, CSAName FROM Customer

JlekapTOBO IPOM3BEACHNE IIMPOKO UCITONB3YIOT MPU aHAIN3e TaHHBIX,
a TakXe KaK MPOMEXYTOUHBIN pe3yabTaT, MpelHasHauyeHHbIN IS Aajlb-
Heiireit 06paboTku. OMHAKO HAMHOIO Yallle OHO TOJy4aeTcs BCIAEACTBUE
OINMOKM; HAPUMED, ECIIH, TPOTPAMMUPYS Ha Access, Bbl 3a0yaeTe BKJIIO-



yuth B SQL-3anpoc coennHenue. [logoOHbIe OMIMOKY YacThl, IO3TOMY Ha
MePBBIX MOpaxX He YIMBISMTECHh, €CJIM BMECTO OXMIAeMOTO pe3yiIbTaTa y
Bac OyIeT IMOJy9aThCs IeKApTOBO IIPOM3BEICHIE.

LononHutenbHble pensuMoHHbIE onepaTopsbl

C Ttex mop Kak BIIepBbIe ObLIM CHOPMYIMPOBAHBI MPUHIIUIIBI, TTOJOXKEH-
HbIE B OCHOBY PEJIAIIMOHHONM MOJIEIH, MPOIIIO JOCTATOYHO MHOTO BpeMe-
HU. [TosgBUIMCH HEKOTOPHIE HOMOJHUTEIbHBIC ONEpALlMK, PaCIIPUBILNE
paMK¥ peISLMOHHON anredpbl. MBI pacCMOTPUM TPU TaKue OIEpaluu,
HanboJjiee 9acTO BCTPEdAlOlIMecs Ha MPaKTHKE: depeeuposarue (summa-
rize), pacwupenue (extend) u nepeumenosanue (rename). Kpome toro, s
OIUIITY TPU TOITOJIHUTEIBHBIX OIlepaTopa, IOMIepKIUBACMBIX IIPOAYKTaMHU
Microsoft: TRANSFORM, ROLLUP u CUBE.

Arperuposasnue
Onepanysl arperupoBaHMs BHIIAET Pe3YIbTaThl, KOTOPHIE CONEPXKAT CyM-
MapHbIe TaHHbIC, CTPYNIMPOBAHHBIE MO YKA3aHHBIM 3HAUYCHUSM TOJIEH.
OnHa mpuMeHUMa B JTIOOBIX CUTYAIIUsAX, I1e HY>KHO pacCMaTpUBaTh JaHHbIE
Ha 0oJjiee BBHICOKOM YPOBHE aOCTpaKiiMi, YeM IPOCTO YPOBEHb JaHHBIX,
XpaHUMBIX B 0a3e.

Onepauusi arperupoBaHUsl peanu3yeTcsl MpU MOMOLILH BhIPaXEHUS
GROUP BY oneparopa SELECT. [Ing Kaxmoro yHMKajabHOTO 3HAYEHMSI
YKa3aHHOTO TIOJISI MJIM HECKOJBbKMX I0Jiell BO3BpalllaeTCsl OJHA 3aIlHCh.
Ecnu ykazaHO HECKOJIBKO TOJIeil, TPYIITBI OYAYT BIOKeHHBIMU. Paccvor-
PUM CIENYIOLIUI OTepaTop:

egoryName, Products.ProductName,

INNER JOIN Products ON Categories. CategoryID =

INNER JOIN [Order Details:
ON Products.ProductID = [Order Details].ProductID
GROUP BY Categories.CategoryName, Products.P

vductName:

DTOT omepaTop BO3BpalllaeT IO OTHOM 3aIUCH U KaXIoro IPOIyKTa
B B/l Northwind, crpynnupoBaHHbIE 10 KaTerOpUsIM U COIepXallue TpU
nojst: CategoryName, ProductName, n Sum OfOQuantity(49MCI0 €11 HNMLL IS
KaXIoro IpoaaBacMoTo ToBapa), KakK IoKa3aHO Ha puc. 5-9.

[Mons, mepeunciaeHHble B <crnucke rnoseii> omepatopa SELECT,
JIOJDKHBI JINOO BXOAMTH B <Crucok rojeil oneparopa GroupBy>, mu6o
SIBJISITbCSI apryMeHTOM arperaTHoil dyHkuuu SQL. Aepecammuvie ¢ynkyuu
SOL (SQL aggregate functions) BBIYMCISIOT CyMMapHble 3HAUYCHUS IS
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Kaxmol 3amucu. Haubosee MIMpOKO MCTIONb3YIOTCS arperaTHble GYyHKIIUN
AVERAGE, COUNT, SUM, MAXIMUMu MINIMUM.

301MyoaL 0§ SO
iChal (
| Beverages Chang
| Beverages
Beverages
Beverages
Beverages lpoh Coffee
| Beverages Lak ari
Beverages Laughing Lumberjack Lager
| Beverages Outback Lager
|Beverages Rhiinbrau Klostaerbier
| rages Sasquatch Ale
Beverages Steeleye Stout
| Condiments Aniseed Syrup i

Puc. 5-9. Onepamop G ROUP BY eo3epawaem azpezuposarnvie 0aHHbvie

ArperupoBaHue — 3TO €llle OAUH «KaMeHb MPEeTKHOBEHUS», The 3Ha-
yeHust Null MOTYT HOCTaBUTH NOMOJHUTEIbHbIE HeynoOCTBa. 3HauYeHUS
NullydacTBYIOT B BLIUHC/IEHHWAX arpeTMPOBAaHHBIX 3HaYeHUT — OHU o0Opa-
3ytoT rpyniy. OgHako 3HauyeHus1 N/l UTHOpUPYIOTCST arpeTaTHBIMU (PYHK-
uussMu. Kak nmpaBuiio, 370 eIMHCTBEHHAas Mpo0aeMa, BO3HUKAIOIIAs, €CIU
UCIIONIB30BATh MoJie U3 <crucka rnoneil onepatopa GroupBy> B kauecTse
rapaMeTpa arperaTHoit QyHKIIMU.

Pacwmpenne

Onepauua pacwupenua (extend) MO3BOJSET 3a4aTh BUPTYallbHbIE IO,
3HAUYCHUSA KOTOPBIX BBIUYMCIAKTCA Ha OCHOBAHUUN KOHCTAHT, XPaHUMBIX B
0a3e JaHHBIX, HO HE XpaHSITCA B 0a3e JaHHBIX KakK olpeacjeHHbIC 3Hauye-
HUs, 3anuchiBaemMble B ¢aitn Bl Ha dusnyeckoM ypoBHe. YToObI co3nath
BUPTYaJbHOE I0JIEe, MOXHO MPOCTO 3aJaTh (POPMYJIY Ul €TI0 BHIYUCICHUS
B <crucke rnoneii> oneparopa SELECT, Hanpumep:

SELECT [UnitPrice]«[Qty
FROM [Order Details];

AS ExtendedPrice

BrlunclieHUs, Ha KOTOPBIX OCHOBBIBAIOTCSI OMIpeAeIeHUSI BUPTYaIbHBIX
MoJieif, MOTYT OBITh KaK CJIOXHBIMU, TaK U POCTHIMU. Kak npaBuiio, oHU
BBITIOJTHAOTCA HACTOJIBKO 6blCTp0, YTO XPaHUTb 3HAYCHUA BBIUYUCIACMBIX
roJieit B Ta0iuMIe GECCMBICIEHHO.

MNepenmeHoBaHue

M HakoHel, moclienHsAsI U3 paccMaTpUBAEMBbIX 3[ECh AOMOJHUTEIbHBIX
orepauuii — nepeumenosanue (rename). Orepalus IeperuMeHOBaHUSI MO~
KeT BBIMOJHATHCS KaK Hal HaObopoM 3amuced M3 <crucka_Habopos 3a-
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Muceil>, Tak W Haja OTAENbHBIMM MOJAMU U3 <crmucka_rnoneii>. B mexa-
HU3Me 6a3 gaHHbIX Microsoft Jet Mcmonb3yeTcs ClIeAyIOLIMii CUHTAKCHC
JJIsI IeperMeHOBaHus Habopa 3amuceit:

SELECT <umsa_nona> AS <nceBpoHuM nond
FROM <uma_tabnwuub> AS <nc

BAOHWUM _Tabnuuw>

SELECT <uMA_nona> <ncesaoHud_nons> FROM <uma_nabopa sanucein>

1CeRN0HUM_Habopa_3anucei

IMepevMeHOBaHME TOJIEN MPUMEHSIETCS, KaK MPaBUJIO, KOTIA CO3IaeTCs
MpeCTaBIeHNe UIU BBITTOJHSETCS CaMOCOeTMHEHME TaOIUIIbI, HAIpUMeEp;

SELECT Manager.Name, Employee.Name

FROM Employees AS Employee

INNER JOIN Employees AS Manager

ON Employee. EmployeelD = Manager.EmployeelD;

DTOT CUMHTAKCUC TO3BOJISIET pasgcJuThL Ha JOTM4YC€CKOM YPOBHE KaxX-
IblIA U3 BAapMaHTOB MCIIOJb30BaHMS ITOJIA.

Onepatop TRANSFORM

Oneparop TRANSFORM — 310 ogHO M3 pacliuMpeHUit, H0OaBIEHHBIX
Microsoft konepauusm pensiuuoHHoit anredopsl. Onepatop TRANSFORM
BBIMOJIHSET onepaluio mosopora Ha 90" Hax pe3ynbTaTaMu onepaluu ar-
perupoBanuss (GROUP BY). Bror onepatop 4acTo Ha3bIBalOT Kpocc-mab-
AuuHbIM 3anpocom (crosstab query), OH MOAIEPXUBAETCS MeXaHU3MOM 0a3
naHHbIX Microsoft Jet, B SQL Server 1o cux mop He peajJn3oBaH.

Bor cuntakcuc onepatopa TRANSFORM:

TRANSFORM <arperarras hyHemna >

SELECT <cnucok_neneiis

FROM <Cnucok_Habopos 3anucazi

GROUP BY <cnucok_nonei_onepatopa GroupBy>

PIVOT <3aronosok_ctonbua> [IN (<cnucok_sHadgHuia>) ]

Onepatop TRANSFORM <arperatHas yyHKiMs > ONpenenseT arpe-
rMpoBaHHBIE TaHHBIE, KOTOpPhIe BOUAYT B Habop 3ammceir. OnepaTtop SE-
LECT nmomxen comepxath BeipaxeHue GROUP BY, Ho B Hem Hemomyc-
tumo BeipaxeHue HAVING. <Cnucox_noneii oneparopa GroupBy>
MOXeET BKJII04YaTh Heckojibko noneit. (B onepatope TRANSFORM <cnu-



COK_TIoneii> M <crucok moneid oneparopa GroupBy>, Kak mpaBuio,
COBMAJAloT).

Bripaxkenue PIVOT 3amaert rross. 3Ha4€HUST KOTOPBIX UCTIOBb3YIOTCS B
KayecTBe 3arojJoBKOB crontiios. I1o yMonyaHUI0 MexaHKU3M 0a3bl JaHHBIX
Microsoft Jet BKiogaeT cToNOIBI B HAOOp 3amuceil B aipaBUTHOM TOPSII-
Ke, cieBa HanpaBo. Heobs3aTenbHoe KioueBoe cioBo IN mo3BossieT 3a-
JIaThb MMEHa CTOJOIOB, MPUYEM CTOJOIBI OyIyT BKJIIOUYEHBI B <CHHCOK
3HAYCHUM> B TOM IOpPSIIKE, B KOTOPOM OHM OBUIM IIE€PEYMCICHH MOCTe
KiarouyeBoro ciosa IN.

CpaBHuB pe3ynbTaThl BeinonHeHus onepatopa TRANSFORM wus3 cre-
IYIOIIEro MpUMeEpa ¢ pe3yIbTaTaMK BBIITOJHEHUS OINEpally arperupoBa-
Hus (puc. 5-9), MOXHO yOeIUTHCS, YTO OHU MPAKTUUYECKU O/IMHAKOBEI.

TRANSFORM Count(Products.ProductID) AS CountOfProductiD
SELECT Suppliers. CompanyName
FROM Suppliers
INNER JOIN (Categories INNER JOIN Products
ON Categorie 2goryID = Products. CategoryID)
ON Suppliers.SupplierID = Products.S
GROUP BY Suppliers.CompanyName
PIVOT Categories.Ca

Puc. 5-10. Onepamop TRANSFORM evinoansem 0NEPAiUI0 nogopoma

a
na 9 nao pesyavmamamu onepauuu azpezupoeanus

Onepartop ROLLUP

Omnepauusi arperupoBaHusI, peajir3oBaHHAs MpU MOMOIIM OIepaTopa
GROUP BY, reHepupyer 3anucu, KOTOpbIE COAEPXKAT arperupoBaHHbBIC
nanHeie. Onepatop ROLLUP — at0 noruveckoe pacuivpeHue onepanuu
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GROUP BY, no3sosisiioniee moJyIuTb cyMMapHbie 3HaueHusi. OH moaaep-
XuBaeTcs Toibko SQL Server:

SELECT Categories
SUM([Order Details].Quantity) AS SumOfQuantity

FROM (Categories INNER JOIN Products
ON Categories.CategoryID = Products.CategorylID)

INNER JOIN [Order Details]

ON Products. ProductID = [Order Details].ProductID

GROUP BY Categories.CategoryName, Preducts.ProductName WITH ROLLUP.

.CategoryName, Products.ProductName,

Ha puc. 5-11 nokasaH pe3ynbTUPYIOLINIA HAG0P 3aMNCeil, TOTYyYEeHHBIA
oCJie BHIMIOJIHEHMS 3TOTO OIEPATopa.

Hevarage Chang

Beverages Chartreuse vernE

Beverages Cote de Blaye

Beverages Guarana Fantastica
Beverages ‘ipoh Coffee

Beverages :Lakkalikdon

Beverages : Laughing Lurmberack Lager
Heverages : Outback Lager

Beverages Rhiinbrau Klosterbies
Beverages Sasquatch Ale

Beyerages Steeleye Stout

Heyerages

Condiments

| Condiments_ ~3u ing

Puc. 5-11. Onepamop ROLLUP noseoasem noiyuums cymmapote
3Havenus

Kak Buaute, Habop 3amuceil Ha puc. 5-1 | dakTuuecku TOT XKe, 4TO U
Ha puc. 5-9, K HEMY TuIIb 1OOABIEHBI JOMOJTHUTENbHbIE 3aNTUCH. 3alUCH,
rae ecTh 3HaueHUust Null (oqHa M3 Takux 3amuceil moka3aHa Ha puc. 5-11),
coiepxXaT CyMMapHble 3HauYeHUs IJIs1 TPYNN UK moarpynn. Takum oGpa-
30M, Bcero Ob110 nmpofaaHo 8137 eaAMHUIL HAITUTKOB.

Onepatop CUBE

Onepatop CUBE, kak u ROLLUP, peanuzoBan Toabko B SQL Server kak
pacmpenue onepatopa GROUP BY. Onepatop CUBE arperupyer Kax-
OBl cronber; B “CNUcKe rnoned oneparopa_GroupBy> mo BceM ocralib-
HeIM croibuaMm. KonmenryanpHo omepatop CUBE moxox na ROLLUP,
HO B OTJIMYME OT HETO, BBIYMCIISIET CyMMapHble 3HAYSHUS TSI TOTIOTHY -
TEJILHBIX TPYIIT, a He CYMMAPHLIE 3HaYeHU S IJTST KaXIIOTO CTOJIONA, Tmepe-
YUCIEHHOTO B <CIHUCKE [ofe H_D]’]L‘]Jd'l'()pﬂ__(] roupBy>.



FNABA 5 PensuvionHas anrefpa

IMpeanonoxum, 4to <crucok rnoncii_oneparopa GroupBy> cocrour
u3 tpex moneit — A, B, u C. Torma omepatop CUBE BepHer ciemyromiue
CeMb arperupoBaHHbBIX 3HAYCHUIA:

* CcyMMapHOe 3HadYeHMe IJIs1 Bcex 3HadyeHuii crobua C;
* CyMMapHOe 3HaueHMe IJIs BceX 3HadeHuil cTonbma C, crpynmupoBaH-

HBIX 10 A;

* CcyMMapHOe 3HauyeHue IJIs BceX 3HaueHMi cronbua C, crpynnupoBaH-

HeIX o C B A;

* cyMMapHOe 3Ha4YeHUe JIJIsI BceX 3HaYeHuit croibua C, crpynIimmpoBaH-

HBIX TIO B B A;

* CcyMMapHOE€ 3HaueHHe IJII BceX 3HaueHui cTonabia C, crpylnnupoBaH-

HBIX 1O B;

* CcyMMapHOe 3HaueHMe IS Bcex 3HaueHui crondma C, crpynmmpoBaH-

HbBIX 110 A B B;

* CcyMMapHOe 3HadYeHHue IJIs BceX 3HaueHu# croabia C, crpynnupoBaH-

HeIX 110 C B B.

WUtorn

Ora r71aBa ObUIa MOCBsIIEHA Pa3JIMYHBIM olepauusiM Hal 6a30BbIMU OT-
HOLLEHUSI MU, peau30BaHHBIM MPU MOMOILM PeisILIMOHHEIX OMEepaTOpoOB U
paclIMpeHUl 3TUX OTNeparopos, pealn3oBaHHBIX B s13bike SQL. Kpome
TOrO, Mbl OOCYAMJIU HEKOTOPbIE OCOOEHHOCTU PESIIMOHHBIX OTMEPaTOpOB
U UX paclIMpeHUl, CBSI3aHHbIE C TPEX3HAYHOI JIOTMKOW M 3HAYECHUSIMU
Null.

OrpaHuyeHue, MPOeKIUs U COEAUHEHUEe — 3TO CTaHAAPTHbBIC PEJIAIU-
OHHBIE OIepali, BO3BPAIAKIIKNE TTOAMHOXKECTBA OMHOTO Habopa 3aIti-
ceit. CoenuHeHue, oObeqUHEHUE, TMepeceyeHune, pa3HOCTb U TPOU3BeEE-
HUE — 3TO PEJISLIMOHHBIC OIepalliu, 103BOJIAIONIHE OObEAUHSITh HAOOPbI
3anuceil pa3HbIMU criocobamu. Bce 3Tu onepaunu (3a MCKITIOYEHUEM pa3-
HocTH) peanu3yoTcsa npu momoinu SQL-omeparopa SELECT. PasHocth
TOXe MOXHO peann3oBaTh Ipu momoinu omneparopa SELECT, Ho mHorma
IJISL 3TOTO MPUXOJIUTCS TMPUMEHSITh OCOObIE METO/IBI.

Kpowme Toro, Mbl paccMOTpeI HECKOJIBKO AOTIOJTHUTEILHBIX OllepaTo-
pOB. ATpernupoBaHue U pacUIMpeHUe OTHOCATCS K OMepalusiM, BBIMOJHSIO-
UMM pa3UyYHble BBIYMCIEHUS C JaHHbIMU. [lepeMeHOBaHME MTO3BOJISIET
BBECTM 3arojlOBKM CTOJIOLIOB, OToOpaxaeMmble B Tpoekuuu. Omneparopsl
TRANSFORM, ROLLUP u CUBE — 3710 pacmupenus si3bika SQL, pea-
Jnu3oBaHHbIe Microsoft. Kaxablil U3 3TMX OnepaTopoB MPEIACTABISIET CO-
00l OTHEIbHBII CIOCO0 arperupoBaHUs U MPEACTaBICHUS TaHHBIX.

Nrak, 3TuM 0630poM peSISILMOHHON anreOpbl Mbl 3aBepliaeM MepPBYIO
YacTh KHUTHU. PensiumoHHas Teopusi IOCTATOYHO CJIOXHA, U KOHEYHO, S
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OCBeTUJIA 14/1EK0 He Bce ee Bompochl. [lonpoGHOE paccMOTpeHue peisiim-
OHHOW Teopuu 0a3 AaHHBIX BBIXOAUT 32 PAMKU 3TOW KHUTHU, OJHAKO BCE
OCHOBHBbIE TMOJIOXEHUSI 3TON TEOPUU U3JIOXKEHBI B MIEPBBIX MSATH TJIaBax.

Janee MBI niepeiiieM K IpakTUIeCKUM acriektam pa3pabotku CYB/I u
MOJIb30BaTEILCKOTO MHTepdeiica.
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Mpouecc
NPOEKTUPOBaHUSA

IMABA

B nepBoii yacT KHUTY Mbl pAaCCMOTPEI OCHOBHBIE TTPUHIIMITBI TPOSKTU-
pOBaHUS PEJSILUMOHHBIX 0a3 JaHHBIX. OIHAKO CTPYKTypa JaHHBIX — 3TO
KPUTUYCCKHU BaXXKHasi, HO BCC-TakKMW BCEro JIMIIb OAHA U3 MHOTI'UX COCTaBJsA-
101X 6a3bl JaHHBIX. PaccMOTpuM Ipyrue acnekThbl POEeKTUPOBAHUST Oa3bl
OAHHBIX.

B 37001 yacTu MBI 00CYIMM aHaJM3 U MPOEKTUpPOBaHUE 0a3, BKIIOYAas
ollpeeliecHre MapaMeTPOB CUCTEMBI 1 paOOYMX IIPOIIECCOB, CO3MaHNEe KOH-
LENTYaJbHOIM MOIECIN M CXeMBI 0a3bl maHHBIX. [IpoeKTrupoBaHME MOIb30-
BaTeIbCKOT0o MHTepdelica OCBEIIeHO B TPETheil YaCTU, MOCKOJIbKY 3TO OT-
neabHas U BechMa CJIOXHAas TeMa.

dusnueckas peaansalusl B KHUIe HE pacCMaTPUBaeTCsl, HO U aHAIU3,
M IIPOSKTUPOBaHME HE M30JMPOBaHBI OT IIpoliecca Pealn3allii CUCTEMEI
Ha pu3nmyeckoM ypoBHe. Tak 4To HaYHEM C KPaTKOIro OOCYXIEHUsS KM3-
HEHHOTO IIMKJIA IIPOEKTa B IIEJIOM.

Mopenu X1U3HeHHOro umkna

[o nocnenHero BpeMeHU CUCTEMHbIE aHAJTUTUKU MCIOJIb30BaJIU B CBOECH
paboTte mapagurmy, M3BECTHYIO Kak moneib Bomomana. CyliecTByeT He-
CKOJIbKO peanu3auuil TAKOW MOIEJU, OJUH M3 Haubosiee MPOCThIX U300-
paxeH Ha puc. 6-1.

IIpouecc HauMHaeTCsl ¢ CUCTEMHOTO aHaln3a, MHOTAA Ha3bIBAa€MOI0
aHaJIM30M TpeObOBaHMI, TaK KaK €ro lieJb — BBIICHUTh TpeOOBAHMS KO-
HEYHBIX T0JIb30BaTesel K cucreMme. [1o OKOHYaHUM CUCTEMHOTO aHaJU -
3a €ro pe3yJbTaThl OA00PSIOT yUaCTHUKHU MpoeKTa. 3aTeM MpOnU3BOIUTCS
JIeTajibHOe MPOEeKTHPOBAHKE cucTeMbl. Jlanee yTOUHSIOTCS CpoKU U hu-
HAHCOBBIN TUIaH, CUCTEMA CO3MAETCsl, TECTUPYETCS, U TOCTABJISIETCS 3a-
Ka34uKY.
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CUCTEMHBIN
avanua

lMpoexiupoeatwe

CHUCTEMbL ]

Cocrasnenmne

GoaxeTa \‘

Coshanune
CUCTEMEI

TecTupoBaHwe w

Cpava CHcTEMBI

3AKAZ4NKY J

OKOHUaHWe
fpoekTa

Puc. 6-1. Mooeav 6odonada

Mogenb Bofomaga 3CTETMYECKW TpuBIeKareiabHa. [lepen Hawamom
KaXI0l HOBOW CTAAMU MPOEKTa MpPEAbIAYINAasl CTaAus A0JXHA ObITh 00 -
3aTeqibHO 3aKOHYEHA, W €€ pe3ylbTaThl — yTBepXHeHbl. Takoil momxon
MO3BOJISIET XOPOIIO KOHTPOJUPOBATh OIOIKET, TIEpCOHaN U pabouee Bpe-
mst. [IpemoctaBbre pe3yabTaThl MPOEKTA B CPOK, YIOKUTECH B OIO/DKET — U
Balll 3aKa34MK, MO BCE BEPOSTHOCTH, OYIET BIOJTHE JOBOJEH.

[Mpob6nema, pazymeercsi, B TOM, YTO PEaTbHOCTb PE3KO OTIUYAETCS OT
uneana. Mopenb TpeAnonaraeT, yTo Bcs HeoOXommmast Uil 3aBepuIeHUs
onpe/ieNieHHOM 3a1auu nHdopManus OyneT 10CTYMHA Ha JTare BbIIOJHE-
HUSI, KaKue-1100 NOTOJHUTETbHbBIE (DAKTOPHI HE TIOBIUSIOT Ha MPOLIECC,
Yro, KOHEYHO, MAJOBEPOSITHO (32 UCKJIIOYEHUEM, OBITb MOXET, HEOOJb-
IUX UHGOPMAILIMOHHBIX CUCTEM).

Mopenb Bofoiiana He MO3B0JsS€T TAKXKe BHOCUTh U3MEHEHMSI B OU3HEC-
TpebOBaHUSI Ha 3Tame co3gaHusl cuctembl. Ho momarath, 4TO cuctema,
KOTOpasi yIOBJEeTBOpsiJa BceM OM3HEeC-TPeOOBAaHMSIM B Havajie MPOEKTU-
poBaHuUsl, Oy/ieT Bce elle YIOBIETBOPSTh UM B KOHIIE IBYXJIETHETO TIEpUO-
Ja pa3paboTku — Ge3paccyncTBO. 3aKa3uuKy COBCEM HE TIOHPABUTCS, €CIIH
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BbI MOCTABUTE €My CUCTEMY, KOTOPYIO HEJb3sl MCIONbI0RATE, JaXe eclid
BBI YJIOKUTECh B CPOKU U OIOIXKET.

TeM He MeHee OTAeIbHbIC CTAlUU, U3 KOTOPBIX COCTOUT MOJIE/Ib BOJAO-
rnaja, COBepIilieHHO HeoOXxoauMbl. EciM BBl POIYCTUTE XOTh OJHY, TO He-
MpeMeHHO MpoBajuTe NpoekT. Hemocratok Mojenu Bomoraga B TOM, 4TO
OHa JIMHEHA: HU OJIHA U3 CTallii He MOXET OBbITh TPOBEAEHA TTOBTOPHO, U
ee pe3yabTaThl HeJib3sl TIePECMOTPETh.

EcTb HECKOJIBKO allbTepHATUBHBIX Moaesteil. CriupaabHast MOIEb Tpe-
JlaraeT OCYIIECTBJISITb UTEPAIlM, TO €CTh KaXaas MOoCJeaylonias CTamust
MO3BOJISIET YTOUHUTD PE3YAbTATHI [1PCabLIAYLICH (prc. 6-2).

'OKOHYaHue
NpoeKTa

CrcTemMHBIR l—\

aHanua

CHCTEMHLIA

i MpoekTnposaHue

CHUCTEMLI

Bbinyck MpoMexyTo4HON
BEPCUM CUCTEMbI

Bbinyck okoH4aTesnbHomn Npoexposarme:
BEPCUMN CUCTEMBI Hauarno eSS

npoekTa

i Tect 1—1.’maaf-me| \ CocraBneHve 6iogxeTta ]

Coanauwve ¥
CHUCTEMBI

TecTupoRanue |_COCTaBJ'IeHVIe 6looxeTa \

‘ Coananwme cu '.TF_."I‘\-'Ihq o

Puc. 6-2. Cnupaavnas modein

HepmoctaTok criMpajibHOW MOIENIM B TOM, YTO HEJb3ST MPEIBUIETh M3-
MEHEHMs, KOTOpble BOSHUKHYT Ha TTO3IHUX CTaIMSIX pa3paboTK — a pefih
OHU, BIIOJTHE BEPOSITHO, MOTYT ClieiaTh OECITOIe3HOUW BCIO MPEABIAYIIYIO
pa6orty. PesynbTaT — mepepacxon 6101KeTa M pa3ouyapoBaHHBIE pa3paboT-
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yuku. Takas CHTyauus KpailiHe onacHa IJisl IPOEKTOB 6a3 JaHHEIX, TIe
pacuIMpeHue TpeboBaHUIl MOXET U3MEHUTh CEMAHTHUKY JaHHBIX, a U3Me-
HEHUS B cXeMe 0a3bl JaHHBIX — IIOBJIEYb 3a COOO U3MEHEHHUsI, KATACTPO-
(buYecKue IS CUCTEMBI B LIEIOM.

Mogenb, KOTOPYIO I PEKOMEHIYIO [l IIPOEKTUPOBAHMS GOJIBIIMX CH-
CTeM, Ha3bIBaeTCsl METOIOM MPUPAIIEeHUI UK SBOJIOLMOHHON pa3paboT-
Koii (puc. 6-3).

MNpensapuTenbHbI

aHanma J

MNMocTpoeHue
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Puc. 6-3. Deoarouuonnas pazpabomxa

B sroit Momenau, KoTopasl yalle BCETO SBJISIETCS IIPOCTO BapUAHTOM
CIIMpPaJbHOM MOMAEIU, NpeABapUTEIbHBIN aHAJU3 BHIIOJHIETCS 1T CUC-
TEMBI B LIEJIOM, a He [Jis ee YacTU. 3a 3TUM CJIeAyeT MPOEeKTUpOBaHuUE ap-
XUTEKTYPbl — OISATH XKe JUISI CUCTEMBI B LieJioM. Lleap aToro srama — om-
peleNnTh OTAe]bHbIe KOMIIOHEHTHI, KOTOpPble MOXKHO peali30Barh Oojee
WX MEHee HE3aBUCUMO OT OCTAJbHBIX COCTABIAIONINY CUCTEMBI, a 3aTEM
OMKCaTh 3aBUCMMOCTU U CIIOCOOBI B3aMMOIENCTBUS 3THX KOMIIOHEHTOB.
JeTanbpHO€E IPOEKTUPOBAHME U pean3aliis KaX10ro KOMIIOHEHTa BBITOJI-
HSIIOTCS, JTUIIb KOIZIa CUCTEMa B LIEJIOM OTBEYaeT IPeIbsIBIsSIEMbIM K Hell
TpeboBaHusM. Ha 3Toii cTaguu s U UCIIOJIB3YI0 CIIMPaIbHYIO MOIEIb, TaK
KakK OHa Haubojee rmoOKa.
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B nanHHOM ciydyae cniMpajib BKJIOYaeT JOMOJHUTENbHOE NEUCTBUE -
uHTerpauuioo. Pazymeercs, nHTerpauuss KOMIOHEHTOB MPUCYTCTBYET He-
SIBHO B CIIMPaJIbHOW MOJIENIM, HO 3a/laya UHTETPAlMU CUJIBHO YCIOXHSET-
Csl IPU UCIIOJb30BAHUM METONA MpUpalleHUi. D10 OlHA U3 IPUYUH, TO-
4yeMy 51 MpPEANoyuTal0 CHUPaIbHYIO MOJENb MPU pa3paboTKe KOMIOHEH-
TOB. [letanpHasi mpopaboTKa KOMIIOHEHTAa HEMOCPEACTBEHHO Mepen TeM,
KakK OH OyneT pa3paboTaH, ITO3BOJISIET IPUCIIOCOOUTH KOMIIOHEHTHI K JIIO-
ObIM TpeOOBaHUAM, CHOPMYIMPOBAHHBIM BO BpeMsl MPEAbIAYIIETO MHTET-
pallMOHHOrO Npoiiecca, U u3dexaTb NpodJieM, BOZHUKAIOIIUX IPU OObIY-
HOW MHTErpanuu.

Meton nmpupainieHUi npennoiaraeT, 4to Jobas 6oJblias cuctemMa pas-
JIeJIIeTCsl Ha psiil KOMITOHEHTOB, HO 3TO He 00sI3aTeIbHO CIPaBeIJIMBO IS
Bcex 0e3 MCKJIIoUEeHMST cucTeM. MoXeT nmoTrpeboBaThCsl HAlucaTb MHOTO
BcriomorarejpHoro kona. Hanpumep, Takas cuTyalus: 3KpaH BBOJA 1aH-
HBIX JOJDKEH BBI3BIBAaTh KOMIIOHEHT Microsoft ActiveX, KoTophlil OymeT
OCYUIECTBJISITh MOUCK KOJIA 3aKa34MKa U BBIMOJIHSTh HEKOTOPbIE NEeUCTBUS,
ecau Kopa He HaineH. Ho kommoHeHT ActiveX elie He co3maH. Pa3pabot-
YUKW BBIHYX/IEHBl HAMMCAaTh AOMOJHUTEIbHBIN KO/, MO3BOJISIOUINI OCy-
LIECTBHMTE BBI30B METOJOB 03 o1nboK. CloXHbIE CUCTEMbl MOTYT BKJIIO-
YaTh 3HAYUTEJbHBII 00bEM TAKOTO BCIIOMOTraTeJIbHOTO KOJa.

A BeIb KpOMe TOTO, €CTh BEPOSITHOCTb, UTO KOMITOHEHT ActiveX Tak
HUKOTJa U He OyJeT peaqu30BaH: He BBIJENST JeHET Ha ero co3JaHue, Win
Bbl OOHAPYXXHUTE, UTO OH He HYXeH. Torga mpuuercss co3narb KOMIOHEHT,
Yybeil eIMHCTBEHHON (QyHKIIMEH OyaeT moaaepxKa paboThl IPYTUX KOMIIO-
HeHTOB. He o4YeHb a/ieraHTHOE pellieHre, W BaM OTIPEIEICHHO He 3aX0YeT-
csl paccka3bIiBaTh 00 3TOM CMENUATUCTY MO TEXHUYECKOU MOAIepKKe.

Tak kak aHanu3 U TPOEKTUPOBAHNE apXUTEKTYPhI BBITIOJHSIIOTCS B Ha-
yajie TpoeKTa, €CTh PUCK, YTO TOJyYeHHbIE Pe3yJibTaThl yCTapeloT (OAUH
13 [JIaBHBIX HEIOCTATKOB MOJEIMU BOAOMNAaAa). A 3HaUUT, BaKHO MEPECMOT-
pPeThb Pe3yJIbTaThl 3TUX ABYX CTAAUI 10 TOr0, KaK HAYHETCS I€TaJbHOE MPO-
eKTUPOBaHUE KOMIIOHEHTOB (OCOOEHHO 3TO OTHOCUTCSI K aHaIU3Y Tpebo-
BaHWIi, TaK KaK TpeOOBaHMS U3MEHSIOTCS yaille Bcero). BHectu usmeHe-
HUS B ellle He pa3paboTaHHble KOMIOHEHTHI JIETKO, MOXHO Jaxe MPOoCTO
M3MEHUTH MOCEI0BATEbHOCTb, B KOTOPOM OHM CO3AAI0TCSsl, HE pa3pyuias
TPy 3TOM BCEro, YTo ObLIO CEJIaHO paHee.

Y Merona npupallleHUii MHOXECTBO MpeuMyllecTB. Tak Kak LeJ0CTHOe
Mpe/CTaBIeHUE O CUCTEME ONpeAessieTCs B CAMOM Havajie mpoliecca, yMeHb-
maercs 10 MUHUMYMa BEPOSITHOCTh cliesiaTh paboTy BIycTylo. KpymHbie
MPOEKTHl Pa30MBAIOT HA MATLIE YACTU, a OTAEJbHBIMU YACTSIMU JIeTUe VIl-
paBnsTh. HanpuMep, Bbl cMOXeTe TTOCTAaBUTH TOJIb30BATEIO PO CUCTEMbI
Ha paHHel cTaguu npoekra. CucTemMa HauHeT OKyIaTh ce0sl, U 3TO OymeT
CMocoOCTBOBATh AajbHel1lIeMy GUHAHCUPOBAHUIO TPOEKTA 3aKA3YMKOM.



MpoekTupoBaHme 0a3bl AAHHbIX

Kaxkoii0b1 MeTOn TPOEKTUPOBAHM I Bbl HE BBIOpAI U, TPUACTCS BHITOTHUTH
OIpe/ieIeHHYI0 paboTy MO aHAJIU3y U MPOEKTUpOBaHUIO. JlenaeTe 11 Bbl
9TO TOCJIEeN0BaTENbHO WU UTEPATUBHO, COCTOUT JIU 3ajavya B pa3paboTKe
CUCTEMBI B LIEJIOM WJIM €€ OTHEIbHOW YacTH, SIBJISIETCS JIM Balla TeXHOJO-
rust GopMaabHON WM HeOpMaTbHOU, — XOTS Obl OJHAXIbl HYXXHO BCE
MPOWTHU 3TU CTAAUU NMPOEKTA.

OnpepeneHne napamMeTpoB CUCTEMbI

B uneane, HeoOXOAMMO SICHO MPEACTAB/ATh: YET0, 3a4eM U KaK Bbl XOTUTE
poctuub. GopmynupoBaHMe Licjici MpoeKTa — caMmasi IepBas CTaaus Co-
31aHUSA CUCTEMBI. Ol'lpeﬂ,e.)'ll/lB LCJIb MPOEKTa, Bl CMOXETEC YETKO OYEPTUTD
€ro rpdHMiiel, TO €CTh 0003HAYUTh 3aga4yu, KOTOPbIC HY>KHO PCIIUTDH B XO1€
npoekra. Torma cTaHyT SICHee CIOCOOBI peajn3aliy, TO €CTh KakK BBl OY-
JeTe co3laBaThb CUCTeMY. Bce 3THMX acrekThl: 1ielM, 3aiauyu, CpPeicTBa, -
00cyxXJamTcs B IjiaBe 7.

[IpOEeKTPOBaHME PabOuMX IPOIECCOB

Buerrue 6aza JaHHBIX BBITJIAOANT, KaK MHCTPYMEHT COXpaHCHUA 1 BbIBOJA
I/IH(l)OpMaHI/II/I 1 1oaacpKUBACT OJUH NN HECKOJIbKO pa60q14x IIPOLECCCOB.
[Monb3oBarenu COXpaHAIOT JaHHBIC HE palu CaMUX NaHHBIX — OHM XOTAT
WX UCIOJB30BaTh. [loHUMaHue TOTO, KaKuM€ JaHHBIC Tp€6y}OTCH OJId 1104~
JCPXKHN pa60‘II/IX IpoLeCCOB, KPUTUYCCKHU BaXXHO OJIA MOHUMaHWA CEMaH-
TUKU MOACJIU JAHHBIX. PaGouue IIPOLECChI O6CY)KI[EIIOTC9[ B riase 8.

MocTpoeHne KOHUENTyanbHOW MOAENN AAHHbIX

KoHuenTyanbHas MOJe/Ib JaHHBIX OOJIblIIE, YeM HabOp CTPYKTYpP, OHA OIl-
penensieT, Kak JaHHbIe OyayT KCIIOJIb30BaThcs B cucreMe. KoHuenryaib-
Hasgd MOAC/Ib BKJIKOYACT HE TOJIBKO JJOTMYCCKYIO MOAC/Ib JaHHbIX, HO U TO,
KakK pabouue mpoLecChl B3aUMOJAEHCTBYIOT ¢ JAHHBIMU. DTO TeMa IJ1aBbl 9.

MoprotoBka cxemMbl 6a3bl AaHHbIX

Cxema 0a3bl JaHHBIX SIBASETCS, MO CYyTU, IIEPEBOAOM JIOTUYECKON MOAEIU
JaHHBIX Ha A3bIK Pu3nueckoil peanusanuu. OHa BKJIIOYaeT ONMCaHKe Tab-
JHL, KOTOpble OyAyT CO3MaHbl B CUCTEME, a TakKXe (PU3UUecKylo CTPYKTYpy
naHHbIX. DU3NYecKre CTPYKTYPhl JaHHBIX U CXeMbI 6a3 TaHHBIX TOAPOO-
HO obcyxmaiorcs B riase 10.

MpoekTMpoBaHue nonbL30BaTeNbCKOro UHTepderica

HezaBucrMO OT TOro, HaCKOJbKO TEXHMYECKU COBEpIIECHHA Ballla CHUCTE-
Ma, eCJI MOoJIb30BaTebCKUX MHTepdEC BbIITOJHEH Ipy00, HENTOHSITEH WK
HeynoOeH, MPOEKT BPsA JIM OyaeT ycrelleH. Bce-Taku ais1 OOJbIIMHCTBA



FUHOHHBIX C 2rs 23 paHHBIX

m YACTb 2 T[lpoekTrpoBatue pe f :
S A Sy i R SRS SR S

MOJIb30BaTe/Ieli UMEHHO MHTepdeiic ABISIETCS CUCTEMOM, ¢ KOTOPO OHU
pa6otator. [IpoekTupoBaHUe TOJIH30BATEIBCKOTO MHTepdeiica obcyxaa-
ercsl B yactu 3.

3ameyaHus 0 CTaHAapTax M TEXHONOrMax
NPOeKTUPOBaHUS

S He GoublIasi MOKJOHHMIIA YETKO OUEPUYEHHBIX METOOB MTPOEKTUPOBA-
HUS KOMTBIOTEPHBIX cucTeM. [lo-HacTos1eMy XOpoIo CIIPOeKTUPOBAH -
HbIE€ CUCTeMBI — 3TO T¢, T¢ aHAJMTHUK C CAaMOTr0 Havaya aKTMBHO BKJII0Ya-
eTcsl B paboTy C MOJIb30BATEISIMU.

TeMm He MeHee, HEKOTOPhIE 00LIKE TTPO1IENYD b IJI YIPaBIeHUSI CAMUM
MPOLIECCOM MPOEKTUPOBAHUS HEOOXOAUMBI, OCOOEHHO JJIsI OOJbIIUX TP~
€KTOB, B KOTOPBIX 3aHSITO MHOXECTBO aHAJWTUKOB M MPOrpaMMUCTOB.
CyllecTBYIOT pa3Hble METOIbl TAaKOTO yIpaBieHUs, AJs1 OOJbIIMHCTBA U3
KOTOPBIX €CThb aBTOMAaTU3UPOBAHHbBIE CpelCcTBA MOAAEepXKU. S He HaMepe-
Ha 1aBaThb KaKuX-1100 peKoMeHaaiuii. Bo-nepBbix, 3T0 BONMpoc Bephl, BO-
BTOPBIX, CAMO CYILIECTBOBAHUE TaKMX METOIOB HAMHOTO BaXKHee KOHKPET-
HOTo0 BHIOODA.

Co3naHue MOKYMEHTAllMU TakXe Halo MOAYMHUTH OIpeesIeHHBIM
MpaBuiaM, 1o MeHbIIeil Mepe, B HECKOJIbKUX MEPBbIX BalllMX NMpoekTax. B
rnaBe || mpuBomATCA 00IIEe ONMCAHIE ITOTO MPOIECca M HEKOTOPHIE pe-
KoMeHIauuu. Eciu BaM HyxXHa 6ojiee moapoOHasi MHGopMaLysl, UCIOIb-
3yiiTe aHaIUTUYECKUEe TaOJUIbl, BKIIOYEHHbIE B MPUTOXKEHUE (CM. KOM-
NaKT-AWCK, MpUIaraeMblii K KHUTE).




Onpenenexve
napaMmeTpoB CUCTEMbI

'NMNIABA

«JI1o6ast cucrema MpeiaHiasHAYCHA I PEIICHUST KOMIpemibix, a OTHIONb He
écex 3a1av». OTU cioBa mpuHaaiaexat Podepty Xosmy (Robert Hall), cotpya-
HUKY U3BECTHOM aMeprKaHcKoi KoMmmaHuu «North American Aviation».
ToBopst, uto a1y dpa3y Pobepr Xojur nponsHec B pa3roBope C BUIIE-
MPEe3UIEHTOM KOMIIAH I, IBITABIIUMCSI PAaCIIMPUTh TPAHUIIBI €TI0 IIPOCK-
Ta CBEpX pa3yMHBIX MpeEeoB, U 3TO BO3pakeHUE eBa He CTOUJIO XOJUTy
pabotsl. (B cucTeMHOM pOeKTUPOBAHUU, KaK U BJII0OOM Npyroit odjac-
TH, CJIeNyeT YYUThIBaTh, K KAKOUW ayAUTOPUU BblI oOpaliaeTech). Kak ObI TO
HU OBLIO, I LICJUKOM pa3aelisiio MHeHHUEe XoJijla O Ipoliecce pa3paboTKu
cucteM. Ecinu BBl Bee-1aki HaMepeHbl YCIIEIIHO BBIIMMOJHUTDL CBOM IpO-

€KT, TO JOJIKHBI OUeDTH L eT0 paMKU. be3 4eTKoro moHMMaHusl, 4YTO UMEH-
HO BBl XOTUTE CleaTh, 1cH30CH#HEL Cepbe3HbIE TPYIHOCTH.
Hrak, npexne yeMm 1 pyCTYIiaThL K paboTe, ONpeaeuTe mapaMmeTpbl CH-

CTEMBI, @ UMEHHO:

s Yeau — He TO,3auUcM CO3JAeTCs MaHHas CUCTeMa, a ILieJu MPOeKTa Kak
1€JI0T0;

»  KpUMEPUY HPOeKmuposanis — OHU OYIyT UCIOJb30BaThCs B MPOLEC-
Ce OLIEHKM KOMITPOMUCCOB (KOTOpbIe HEU30EXHBI MPU pa3paboTKe 1
BHEIPEHUU CHCTEMEI) a TAaKXKe BO3MOXHOCTEH ee peanusaluu;

*  opaHuubl NpuMeHeHus — Kakue (QYHKIMU OyAyT peaau3oBaHbl B JaH-
HOM crcTemMe, a KaKe HeT.

||J,EJW| N rpadvuubl NpUMeHeHna CUCTemMbl

Kasanoch 6bl, ONpeENUTh LedM U TPAHUIIBI IPUMEHEHUST CUCTEMBI J0C-
TATOYHO MpocTo. Eciu Bam moBeser, Tak U OyleT — WHOTIA 3TH MapaMeT-
Pbl YETKO SICHBI LIE 1P 1 COCTABJIEHUH MePBOHAYANbHOTO MiaHa. OIHAKO
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yale 3TOT Mpollecc Ype3BbiuaiiHo cioxeH. DopMabHble aHATUTUYECKUE
TEXHOJIOTUM U TMOKHWE IMOAXOMbI, UCIOJIb3yeMble Ha CTaIuu pa3padoOTKH,
CoYeTarnTcd ¢ AUIJIIOMAaTUYECCKUM TAJIAHTOM CUCTEMHBIX aHAJIUTUKOB.

Lless mpoliecca pa3paboTKM, KaK MpaBUjio, U eCTh HauboJiee BaxKHbIN
(akTop B ompeneieHUU TpaHUIl TPUMEHEHHUS CUCTEMbl U KPUTEPUEB €€
OlleHKU. B KoHeyHOM mTOre, 3TO HAGOP apryMeHTOB B IOJIb3Y €€ Cco3Ma-
HU:A. O‘{CBI/ID,HO, Bbl HC CMOXECTE NPUHATDH 000CHOBAHHOTO pPCUICHUA I10
KaKoOMY-J100 KOHKPETHOMY BOIPOCY, JI0 TeX TOp IoKa He OyaeT OKOHYa-
TeJIPHO SICHO, 9ero, COOCTBEHHO, BBl XOTUTE TOCTUTHYThH B MTOTE.

He cnenyer cMemmBaTh MOHATHS «II€Jb» U «KpaTKoe onmucanue». Kpar-
KO€ OINMMCAHWE CHUCTEMBI, KaK M OIOIXET, COCTABISIOT OOBIYHO B CaMOM
Havayie TpoekTa. Hampumep, mpu pa3paboTKe pemieHHUsI, MO3BOJISIONIETO
AaBTOMATH3UPOBaTh IIPOLIECC PETUCTPAIIMU 3aKa30B, ITOCTYMAIONIUX OT II0-
KyIaTejieii, KpaTkoe OIMCcaHue CUCTeMBI OymeT chopMyIMpPOBaHO KaK «aB-
TOMAaTH3aIN PETUCTPALIM 3aKa30B, IMOCTYIAIOIINX OT KJIMEHTOB (DMPMBI».
Ho oTHIONb He 3TO SIBJISIETCS LIEbIO CO3MaHMsI JaHHOM cucTeMbl. Lenb —
3T0 (aKTOp MM HaOOp GaKkTOPOB, OGYCIOBIMBAIOIINY HEOOXOAUMOCTD pe-
aJIM3aly JaHHOTO TPOEeKTa.

ITo npaBaoe roBopsi, caMO MOHSITUE «LiENlb» B MPUMEHEHUUM K CHCTEME
He BIIOJIHE KOPPEKTHO. B GONBIIMHCTBE ClIydyaeB Y CUCTEM HECKOJIbKO 1e-
Jieii, KOTOPBIE MOTYT OBITh KaK YUeTKUMHU M KOHKPETHBIMH, TaK ¥ HE BITOJI-
He. U BBIIBUTH UX HempocTo. [ 4ero BooOIe HYy>KHO aBTOMAaTU3HPOBATh
CHCTEMY perucTpaiuu 3aka3oB? 11 yCKOpeHHUs IMpoliecca perucTpaiuu?
JL1sI TOBBIIIEHUS TOUHOCTH ¥ COXPAHHOCTH BBOAUMBIX naHHEX? JIJIsI CHU -
XeHMS HaKJIagHBIX pacxoqoB? UTOOB MOMHSITH aBTOPUTET KOMITAHUU Cpe-
N TI0Jb30BaTesieil aToit cucreMbl? UTOOB MEHEIXep YYBCTBOBAJ, UYTO
«IeT B HOTY CO BpeMeHeM»? BIlolIHe BEepOsITHO, YTO B JaHHOM CIIydae
CO3IaHNe CUCTEMHI OyIeT IpecenoBaTh Bce OTH IEIH, a TaKXKe MHOXE-
CTBO IPYTHUX.

BrnpoueM, s otHions He MpeAnojarar, 4To Bbl COOMpPaeTeCh CTaBUTh
JIIOfIel B HEJIOBKOE TOJIOXKEHUE: 3a1aBaTh UM HECKPOMHBIE BOITPOCHI, MOCSI -
raTh Ha MH(GOPMALIMIO, COCTABIISIONIYI0 KOMMEPYECKYIo TaitHy, 1 T. 1. [lo-
3TOMY HEKOTOPBIC U3 IIeNieit, OYeBUIHO, TaK M OCTAHYTCS BaM HEM3BECTHHI,
IO TOM MPOCTOI NpH4YKHE, YTO OHM Bac He Kacarorcs. Hampumep, BaM BOB-
ce He 00s13aTeJIbHO 3HATh, YTO HaYaJIbHUK OTaeNa (GUPMBI, 111 KOTOPO BbI
pa3pabaTbiBaeTe CUCTEMY, aKTUBHO moJjib3yercss MuTepHeTom. T'opasmo 6o-
Jiee BaxKHO clieylollee: YToObl CucTeMa olpaBabiBajia cedsi, cpeHee BpeMst
0bpaboTKi OMHOTO 3aKa3a JOJKHO COKpaTUThes ¢ 10 10 2 MUHYT.

Kpome Toro, MoxeT mOTpeOOBaThCS YTOUYHUTH HECKOJIBKO MOMEHTOB,
KOTOPLIE MCHEIKEPHI IO ITpoJaxaM M COTPYAHUKU OTAC]Ia MAapKETUHTA,
Kak IIpaBWJIO, CKPBHIBAIOT 32 HEOIpeAeJeHHBIMU BBRIpaXCHUSIMH, HATIPH-



FMABA 7 Onpepenenve [tz

METDOE cuctembl

Mep «TO3ULHOHUPOBAHKE TIPOIYKTa» M «yJOBIETBOPEHKME HYXI U 3aIlpo-
COB KJIMeHTa». K c4acThlo, 3TO JOBOJBHO JIETKO — BBl MOXKETE IIPOCTO pac-
CIIPOCHUTDH 00 3TOM TIpeAcTaBUTeNsI GUPMBI — 3aKa3uMKa IPOeKTa.

YeTko chopMyaupoBaTh eqn OYeHb BaXXHO — Bellb IIOTOM BaM IIpH-
IeTCS MEePeBeCTH MX Ha S3BIK IPOCTHIX U MOHSITHBIX KPUTEPHER, MCIIOJb-
3yeMbIX B mpoiiecce pa3paboTku. [1opoil J0cTaTouHO BCEro JIMIIb 331aTh
HECKOJIbKO TOIMOJHUTENbHBIX BopocoB. Hampumep, uens, chopmyaupo-
BaHHasd KakK «IIOMOLIb B YAOBJCTBOPCHWUM HYXI W 3alIpOCOB KIMCHTa»,
OOBIYHO O3HAYAET, YTO B KOMIIAHMHU CYLIECTBYIOT IPOOJIEMbI C 0OCTYXKM-
BaHMEM KJIMEHTOB, KOTOPbIEC JIETKO MEPEeBECTU Ha S3bIK BIIOJHE OIpeie-
JICHHBIX KPUTCPUCB. .]-[1/160 BOBCC€ HC YUUTLIBATb, €CJIM OHMU HUKAK HE CBA-
3aHBI C pa3pabaThIBaeMOil CHCTEMON WJIM HE MOTYT OBITh PEIeHH C e¢
TIOMOIIBIO.

HomycTumM, y Ballero 3aKa3ynka TPyAHOCTH C COOJIOAEHMEM CPOKOB
MOCTAaBOK, MOTOMY YTO COTPYAHUKU OTAENA MPOAAX Ha3HAYalOT COBEPIUEH-
HO HepeajbHbIe CPOKHU, TOJILKO Obl 3aKJTIOUUTH CAEJIKY. B 3TOM ciiyyae aB-
TOMaTU3MPOBAaHHAsl CUCTEMa PETUCTPALIMK 3aKa30B MOXET OKa3aThCsl BECh-
Ma I0JIE3HOM. HaanMep, Bbl MO2KE€TEC BBECTHU OTpaHUYCHUE HA CPOKU I10-
CTaBOK TaKMM 00pa3oM, YTOOBI CYIIECTBOBAI AJOCTATOUHBIN MPOMEXYTOK
BpEMEHH MEXAy IpHEMOM 3aKa3a M 3aIUIaHMPOBAHHOM HATOM IOCTaBKH
TOBapa, rapaHTUPYIOLIMI BO3MOXHOCTb BBHIIIOJHEHUS 3aKka3a. Ho eciu xe
TPYIHOCTH C COOJIONEHNEM CPOKOB ITOCTABOK CBSA3AaHBI C ITPOLIECCOM KOH-
TPOJIS 3a KAa4eCTBOM IIPOM3BOIMMOI MPONYKIMH, aBTOMAaTU3MPOBaHHAs
CHCTEMa PEeTUCTpAIlMU 3aKa30B BPSIA JTU MOMOXET, U BaM 00s3aTeIbHO
HYXHO Pa3bsICHUTh 3TO 3aKa3YMKy. DTO OTHIOOb HE 03HAYaeT, UYTO OT CO-
3MaHUS CHCTEMBI ClleNyeT OTKAa3aThCsl, BaXHO JHIIbh OOBSICHUTH BCEM 3a-
MHTEPECOBAHHLIM JIMILIaM, YTO TakKasgd CUCTEMaA HE IIOMOXET PCIIMTL JaH-
HYI0 Mpo0Jemy.

He Bce HeueTKo copMynupoBaHHBIE LI€JIU JETKO MEPEBECTU Ha SI3BIK
BIIOJIHE OTIpEe/IeIEHHBIX KPUTepUeEB. S pKuii mpuMep — «IMO3ULIMOHUPOBA-
Hue». Hampumep, Bac MOryT mompocuth co3nath Web-caiit, yToObl «Io-
3UIMOHUPOBATH KOMITAHUIO Ha YPOBHE COBPEMEHHHIX TpeboBaHmil». [lo-
nobHbIe (pasbl, KaK IMPaBUJIO, 03HAYAIOT IUIIB TO, YTO caMoro ()akTa Ha-
JWYUS CHCTEMBl JOCTATOYHO IS TOCTHXEHUS IeM. DTO JIETKO IPOBe-
PUTH — TIPOCTO CIIPOCHTE 3aKa3urMKa, KaKMM 00pa3oM MOXKHO OIIPEAEIUTh,
JOCTUTHYTA I Leab. B OOJbIIMHCTBE ClIy4yaeB OKaXeTCsl, 4TO Ledb J0C-
TUTHYTaA, Koria JOCTUIHYThl BCE LCJIN, CBA3aHHLIC C KOHKPCTHLIMU Iapa-
MeTpaMU — HampuMep, MPOU3BOIUTEIHHOCTBIO M (DYHKIIMOHANTBHOCTHIO
cucteMbl. M Torma HeyeTKo cOpMynIMpOBaHHBIC 1IN TOCTUTAIOTCSI aB-
TOMaTUYECKU.
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YacTo nMpu MOCTAHOBKE Li¢/H MCIOJb3YIOT CJI0BA «yBEJIMYUTb» WU
«CHU3UTh». ['OBOpAT, HampuMep, UTO LieJblo pa3pabaTbiBaeMO CUCTEMBI
SIBJISIETCSI «MOBbIIeHNE (D (HEKTUBHOCTU» U «yBEJIMYEHUE TPOU3BOJUTEb-
HOCTH» — COIVIACUTECh, JOBOJILHO pacIlljibiBYaTass opmyanupoBka. Bor-
poc: «Kak onpeneanThb, 4TO Leab 10CTUIHYTA» — BBRIPYYMUT U 3aeCh. OauH
KJIMEHT KaK-TO paccka3zajl MHe 3a0aBHYIO0 MCTOPHUIO, HAIJSIAHO IEMOHCT-
PUPYIONIYIO, CKOJIb BaXXHbI KOJMYECTBEHHbIE KPUTEPUM OLIEHKM BBIMON-
HseMOl paboThl OISl NOCTUXEHUS afgeKBaTHOTO pesyibTaTta. (Kpurtepuwu,
KOTOPBIMU TIOJIB3YETCSI Pa3pabOTYMK, U KPUTEPUU OL[EHKU BHITTOJHEHHOM
paboThl BO MHOTOM CX0XXH — BeIb CXOXU M KOHEUHBIE 1€, KOTOPbIM
oHu ciyxar). Mctopus TakoBa: B Havyajie CBOeil Kapbephl, OyAyYu TOPro-
BBIM areHTOM, pacCKa3uuK IoJydyal yKa3aHus OT MeHeaxepa. MeHeaxep
00BSICHUJ MOJOIOMY TOPTOBOMY areHTY, UTO B €0 Cly>XeOHble 00s3aHHO-
CTU BXOIUT «IIPOJABUXEHME TOBAPOB U YCIYT KOMINaHWW». Bbliins 3a ABepb,
TOPTOBBIII areHT HayaJl TPOMKO BBIKpUKMBaTh HeuTo Bpoae «[lokymaiiTe
HalllMi TOBapbl, OHU caMble KayecTBeHHbIe!» OUueBUAHO, UHCTPYKTUDPYS
NOJYMHEHHOT0, MEHEIXep UMEeI B BUAY COBCEM HE 3TO.

Ha camom HayanbHOM 3Tare aHaju3a ONpeAesnuTe, A0 KaKOi CTeneHu
yJIydliaTh T€ WIM WHbIe MapaMeTpbl. B MpOTHBHOM cilyyae Bbl pUCKYETe
BBITHU 3a paMKu Owomxera. Eciu 1iesb pazpabaTbiBaeMoOil CUCTEMbl — yBe-
JUYUTh 3HEKTUBHOCTD, TO HACKOJIbKO UMeHHO? HyXHO moBuicuThL Mpo-
n3BoauTeNbHOCTh? OTAnuHO. KakoBbl HBIHEUIHME TTOKA3aTeu U KaKUMHU
OHU JOJIXKHBI CTaTh, KOTAA CUCTEMa OyIeT 3amyleHa B 3KCIIyaTauuoo?

31ech Bbl CHOBA MOXETE CTOJTKHYTHCSI C HEOXUAAHHBIMU 3aTPyIHEHU -
saMu. KoHeyHO, MpUHILIMM, YTO Kaxaasl Ledb JOJKHA B KOHEYHOM MTOTe
OBbITh BbIpaXkeHa HEKOTOPOU M3MepsieMOl BEJIMYMHOM, 3BYYUT BecbMa yoe-
nutenbHo. Lleab «yMeHbIIUTh BpeMsl, Heo0XoauMoe sl 00paboTKU 3aKa-
3a, ¢ 10 1o 3 MuHYT» ropa3go OoJjice sicHas, 4YeM aOCTPaKTHOE <«yBeJuuye-
Hue 3pdexkTuBHOCTU». HO B TakoM ciiyyae mpejaroJiaraeTcsi, 4To BaM yxe
M3BECTHO, CKOJIBKO BpeMeHHU TpeOyeTcsl Iyis1 oOpabOTKM 3akas3a. A Belb
BBISICHEHHE 3TOT0 OOCTOsTE/IBLCTEL MOXET IMOTpeboBaTh HEMalIo BPeMEHU
u cui. I ToMmy Xe Hepenko MojgoOHbIe UCCIea0BaHNsl BeCbhMa HEJELIEBbl U
X CTOMMOCTb IIpEBBIIIAET PUCK caeaaTh olinOKy. B ciaydyae, mogoOHOM
TOMY, O KOTOPOM MBI cefiuac roBopuM (aBTOMAaTU3alUsl PETUCTPALIMU 3a-
Ka30B) BPsJ JIM CTOUT HAHMMATh KOMaHIy aHAJIUTUKOB, YTOOBI TOYHO BbI-
SICHUTb, CKOJIBKO BpEeMEHU 3aHMMaeT BBOI 3aKa3a. A BOT HECKOJbKO JIET
Ha3aj 51 yuacTBOBaJla B MIPOEKTE, Te ObLJIO MOTpauyeHo okojo 50 ThiC. D0J-
JIapoB, YTOOBI OTpEJEeUTh, OMpPaBAaHO JU MPUOOpPETEHUE KOPOOOUHOTO
NPOrpaMMHOTO MPOAYKTa MO PO3HUYHOU 1ieHe 2,5 ThIC.

Mrak, 9ToOBl NpEeBpaTUTh HESICHBIE TPeOOBAHUS K CUCTEME B YETKHE
KpUTEpUU, CleAyeT MPpU3BaTh Ha MOMOILb 3APaBbIiA CMBIC], YYBCTBO CO-
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pPa3MEpHOCTU M PYKOBOJACTBOBATbCS MPUHLIMIIOM <«Jlydillee — Bpar xopo-
mero». Eciyv OT BHEAPEHUs HOBOWM CUCTEMbI 3aBUCAT KOMMEDPUYECKUM yC-
nex KOMIIAaHWKU UJIM 4bsI-IM00 Kapbepa, CelyeT MpOosiIBUTh 0COOYI0 OCTO-
POXHOCTbD, TIIATEJbHO MPOAYMBIBATh U TJIAHUPOBATh CBOM AeiicTBUs. Eciu
K€ peub UIET O CUCTEME, HE 3aTParMBalollei TJ1aBHble OM3HEC-MTPOLIECCHI
KOMITIAaHUM, MOXHO TMO3BOJUTh C€0€ MEHbIIYI0 OCMOTPUTEIbHOCTh. Bep-
HeMCsI K aBTOMaTU3UPOBAHHOM CUCTEMe PerMCTpallMy 3aKa30B: BaM ko) -
HE JIOCTaTOYHO 3HATh, YTO paboTasi BPYUHY10, OJUH COTPYAHUK B CPEAHEM
00pabaThIBacT M perucTpupyeT 25 3aka3oB B neHb. CKopee Bcero, 31ech He
noTpedyeTcsl YIayOJIeHHBIN aHaIu3 — 3Ty HMMPY Bav COOOIIUT Hayab-
HUK OTIEA.

'O0s3aTeNIbHO CIeayeT BBISICHUTD, ITOYeMY BOOOILE TpeOyeTcsl yayvIiaTh
T€ WIM MUHbIE MoKa3aTeau. Bo3aMOXHO, KOMITaHUS CTOJKHYJIACh C TAKON CH-
TyalMei: B CBSI3U C POCTOM 00BEMOB MPOAAX COTPYAHUKH HE YCIEBAIOT 3a-
PEruCcTPUPOBATh BCE MOCTYMAIOIINE 3aKa3bl, U PYKOBOAMTEIU CTOSIT MEPE]
BBIOOPOM — B34Th JIM Ha pabOTy €111 HECKOJILKO YEJIOBEK WY ITOIBITATHCH
YCKOPUTD MPOIIeCC peTucTpaliuy 3aka3oB. 3Has 00 3TOM U MOJYyYUB LHUDPHI
0XMJIaeMOTro yBeInYeHUs1 00beMa Mpoaax, Bbl MOXKETE OLIEHUTb, HACKOJIb-
KO IOJIKHO COKPATUTLCSI CPEAHEE BPEMSI pETMCTPAlMKM 3aKas3a.

Ho Bnopyr pesynbTraT, KOTOpOro BaM yaacTcs JOCTUYb, OyAeT OTAMYaTb-
Cs OT TOTO, Ha YTO OPMEHTUPOBasCcA 3aKa3uuK? OUeBUIHO, €CIIM BacC MPO-
CAT BIBOE COKPATUTh cpeiHee BpeMsi 00paboTKM 3aKka3a, TO MPUAETCS Cle-
JIaTh BCE BO3MOXHOE, YTOOBI JOCTUYb XKeJaeMoro pesyibTata. Ho eciu Bbl
TOYHO 3HAETE, YTO Ha CAMOM Jiejie HEOOXOAMMO COKPaTUTh BpeMs o0pa-
©0TKM JuIlb Ha 25%, TO 00CTOATENBCTBA TOPA3I0 MEHEE BaC CTECHSIOT, U
Bbl MOXETE IMOXEPTBOBATh «UMCTOI» MPOM3BOAUTEIbHOCTHIO, HEMHOTO
YBEJIMYUB cpeaHee BpeMs o0pabOTKM 3aka3za. 3aTo cucTeMa OyneT ymoo-
HEe B OKCIUIyaTalluyu WX TTOBBICUTCS €€ HaJIEXKHOCTb.

Bpsia v 3aKa34rMKu NpeabsaBsIT BaM Upe3MepHbIe WIM HEBBITTOJTHUMBbIE
TpeOOBaHUS, CTAHYT CO3HATEJbHO BBOAUTD B 3a0JyXACHUE WU XKE cra-
BUTH B BUHY MPOCYETHI, B KOTOPbIX Bbl HE BUHOBaThl. Ho B J1t060M ciiyyae
Bbl 00513aHBI TOMOYb KJIMEHTY YSICHUTh, KaKue MpobJieMbl pa3padbaTbiBae-
Mas CUCTeMa peIlnT, a Kakue — HeT. [IporpaMMMCTBl U aHAJUTUKHK 4acTO
CUYUTAIOT, UTO XU3Hb ObL1a ObI IpeKpacHa, ecid Obl 3aKa3YMKU TOUYHO 3HA-
JIM, yero xotdaT. Ha caMoM zenie, 3aKa3uuKy AefCTBUTEIbHO 3HAIOT, YETO
XOTST, OHU HE 3HAIOT TOJIBKO OJHOTO — KakK MepPEeBECTH TO, YETO OHU XO-
TAT, Ha SI3bIK KOMIIBIOTEPHOU cucTeMbl. Kak pa3 B 3TOM M 3aKJII0YaeTcs
Ballla 3axa4d.

S Takxe yacTo ciblllaja 0 3aKa3uyMKax, KOTOpble BCTPEYaloT Bac € ro-
TOBBIMU HaOpOCKaMU 3KpaHHbIX (OpM U 0TYETOB. B 3TOM Ciyyae BaM co-
oO1aeTcsl yXe roroBoe pellieHue, a He cama npobiema. Takast cutyauus
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TpeOyeT HeMajo TaKTa W TEePICHUS: HYXKHO «HAIIymaTh» MpobjeMy, HU
pa3y Mpu 3TOM He HaMEeKHYB, YTO TOT, KTO PUCOBaJI 3TH 3KpaHHBIe (Hop-
MBI, MO0 TMOJHBIN MpodaH, TMO0 N3HAYaTbHO BEIOPAT HEBEPHBIN MYTh.
S1 pekoMeHIyI0 HallynaTh G6poj, MpeXae YeM IMeperpaBiIsaThCcs Yepe3
peky. Ecnmm 3aka3umk ymopHO He XejlaeT OoTBeuaTh Ha Ballld BOTIPOCHI,
00BSICHUTE €My, YTO Ballla paboTa MpUHECET MOJb3y TOJIHKO B TOM ciyvae,
€CJIM Bbl BHUKHETE B OM3Hec-Tpoliecchl KommnaHuu. Eciu ke u 910 He mo-
MOXeT, TpUuaeTcsl MO0 peanu3oBaTh CUCTEMY Tak, KakK TOTO XejaeT 3a-
Ka34uK, J1M0O OTKa3aThCsl OT MpoekTa (mocienHee, [OHATHO, He Bcerma

nosMoxHo). CaMmoe 6oJiblee, Ha YTO Bbl MOXETE PaCCUUTHIBATh — 3TO Me-
PEeCcMOTp TOTOBOTO peliicHs, KOTOpoe BaM mpeanoxuiau. Ecau Bel oOHa-
pYyXHUTE B HEM Cepbe3HbIe HEAOUETE, 00cynuTe ux ¢ 3akazuukoM. Ckaxu-

Te, Hampumep: «SI He MOTy 3TOro caeiaTh; OJHAKO S MOTY CAeNaTh TO-TO
niu To-to. Kakoit BapuaHT BaMm OoJblie Mogonaer?»

Kak mpaBuio, ang cuctem 6a3 JaHHBIX MPOLECC BBISBICHUS Leiei
HeruiudeH, Takue cucTevibl OTIMYAIOTCS OT BCeX IMPOUYMX B IIEPBYIO OUYe-
pelb TeM, YTO B HUX U3HAYAJIbHO MPUCYTCTBYIOT (XOTS Yallle BCEro Kak Imo-
OOYHBII MPOAYKT) JaHHbIe 00 OpraHU3aluu. DTU HaHHbIE, Oyab TO CIK-
COK MOINMCYUKOB UK cepust GopM Misi 0OPMIEHUST CUETOB, HMEIDT 0CO-
Oyl0 LIEHHOCTh [IJIS KOMIMAaHUM KakK B paMKax Ipolecca, KOTOPbIid OHU He-
MOCPEACTBEHHO MOJAEPXUBAIOT, TAK U BHE OHBIX.

besycioBHO, S OTHIOAb HE MNpejsaralo cosaaBaTb LEHTPAJIU30BAHHOE
XpaHUJINIIE TaHHBIX, OXBaThiBaloLlee Bce OM3HEC-NPOLECCH MPEANPUs-
THS, B paMKax Kaxaoro npoekra. Ho OyaeT He TMIIHUM TIPOBEPUTDH, UME-
10T JIA IaHHBIE, UCTIONb3yeMble B pa3pabaTbiBaeMOil cUCTeMe, OTipeeseH-
HYIO0 LIEHHOCTb B KaKMX-JIU0OO APYTUX 00JACTAX AeATEILHOCTH 9TOM opra-
HU3alWU, WM B APYTUX Ipolieccax B Toit ke camoit obaactu. (ITonoGHbIe
cllydyau BCTpeyYaloTCsl ropasio pexe, YeM MOXKHO ObLJIO Obl OXUIATh).

Hanpumep, ecinu B aBTOMaTU3MPOBAHHON CUCTEME perucTpallum 3aKa-
30B BEJETCS CIIMCOK KJIMEHTOB, U OTAENY IMPOAaX HYXKEeH CIUCOK PacChll-
KU JIJIs1 OTIPaBKU MHGOPMAIlMOHHBIX Ol0JIJIETeHEl, MMEET CMBIC/ MPenoc-
TaBUTb COTPYAHUKAM OTHeNa MPOJAX AOCTYN K CIMUCKY KJIUEHTOB, KOTO-
pBlii OHM MOTYT UCTIOJIb30BATh AJIs COCTaBJIEHMS CIIMCKA pacchlikKu. Pazy-
MeeTcs, peub OTHIONb He UAET 0 100aBieHUU GyHKIMOHAIbHBIX BO3MOX-
HOCTEH CIMCKA PACCHIJIKM B CUCTEMY perucTpalluy 3aKa3oB.

S ynmoMsiHyna o6 3Toil mpobyieMe BOT Mo Kakoil mpuuuHe. MHorma 4roosnl
CYIIECTBEHHO PaCIIMPUTh KPYT MOJb30BaTeNIell CUCTEMBI, IOCTATOYHO COBCEM
HeOOJIbIIMX U3MEHEHU I B CTPYKTYpe naHHbIX. [lompoOHeit 06 3TOM MBI T0-
rOBOPMM B IJ1aBe 9, a ceifuac npuBeny JUIIb MPOCTON MIpUMeED.

Korma MbI o0cyxnanu moHsiTue «aToMapHble 3HAYEHUS», SI TOBOPUIIA,
YTO B paMKax ONpeleIeHHOW MOIeNu aapec MOXET ObIThb peaju30BaH B
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L ApaMeTpoE CUCTEMD

BUJIe OOJIBIIOTO ABOMUYHOI0 00beKTa — Habopa CUMBOJIOB, KOTOPhIE MPO-
CTO BBIBOASTCA Ha I€4yaThb IpU MOATOTOBKE KOHBEPTOB AJIA MacCOBOM pac-
chliku, Peanusanus agpeca Kak OQHOIO MJIM HeCKOJIbKUX aTpUOyTOB 3a-
BUCUT OT CCMAHTUKU CUCTEMBbI, U MPU CO3JaHUU CITMCKA aapCCOB IJIs ME-
CTHOTO POK-KJIyDda pasyMHO peaju30BaTh aApec Kak oauH aTpudbyr. Ho
€CJIM 3TU JaHHbBIC MPEIIOoJaracTcsd UCMoJab30BaTh I/ic-11H0 eme, To CKOo-
pee Bcero, aapec OymeT IMpeAcCTaBlIeH B BUAE HECKOJbKUX aTpUOYTOB. DTO
YCJIOXHUT CUCTEMY, 3aTO MO3BOJUT U306eXaTh MOBTOPHOTO BBOJA OIHOU U
TOI xe MH(pOpMALMHK.

Ecau BB meificTBUTEIBLHO PEIIIN BHECTA HEOOMbIINE U3MEHEHUS, Clic-
IyeT TIIATeIbHO B3BECUTb BCE «3d» U «IIPOTHB». DTOT MOIXOI IIpUEeMIIeM,
TOJIBKO €CIIM He IMOTpeOyeT 3HAUYUTENbHBIX YCUINM 1O MepeacikKe CUCTe-
MbI, U €CJIMU UCIIOJIb30BAHUC OOHUX U TCX XK€ JAHHBIX JJId Pa3HbIX LlCJ'lCI/UI
NeCTBUTEIbHO BO3MOXHO. Sl cTajiKKMBajgach ¢ HE ONMTUMaJbHO CIUIAHUPO-
BaHHBIMHM CHCTE€MaMU, TIe MOJb30BaTEII0 IPUXOAUIOCH BBOOUTh 3HAUM -
TeJbHbIU O6’beM JaHHBbIX, HC UMCIOIIUX NMPAMOI0O OTHOILEHUA K TOMY IIPO-
1eccy, B KOTOPOM OH HEMOCpPeICTBEHHO Y4acTBOBaJ. A BCe M3-3a TOrO, 4TO
9TU JAaHHBbIE, MO BCE BEPOSITHOCTH, OYAYT MCIIOJIL3OBATLCA €lle Tae-To.
[TosToMy, 1aHUPYSA UBMEHEHUSI, CBSI3aHHBIE C JaJbHEHIIIUM Pa3BUTUEM
KOMIIAaHWM, HE YCJIOXHSUTE 4Ype3MepHO yXe CYLIECTBYIOLIYIO CUCTEMY.

Pa3pa6OT‘-ll/lKl/l N aHaJUTUKU BCCraa AOJI2KHbBI MOMHUTDH, YTO LECJIU MO-
I'YT U3MEHSTBCS B IMPOIECCe peaan3alii IPOeKTa, U OBITh TOTOBLIMHU IIe-
pecMOTpeTh UX Ha OoJiee IMO3MHUX CTaIUsIX IPOCKTUPOBAHUS.

I st mo60ro mpoekra, pacCYMTAaHHOTO Ha CPOK OT HECKOJBbKUX HeIeNIb
u Ooyiee, BechbMa BEPOSITHHI M3MEHEHUS OM3Hec-TpeOOBaHMI B IIpoliecce
peanu3amuu. DT0 MOXET OBITh OOYCIOBICHO MHOTMMHU OOBEKTHUBHBIMU
daxkTopamMu: HampuMmep, pealbHbie 00BEMBI IIPOJAXK OTIMYAIOTCS OT 3all-
JIaHMPOBAHHBIX, B KOMIIAHUU IIPOBOIUTCS HabOp COTPYAHUKOB, a HE CO-
KpallleHWe IITaToB U T, I1. Kak mpaBujo, B mpolecce peaan3anuu I0JITo-
BPEMCHHBIX KPYITHBIX IPOCKTOB aHAJIUTUKU HCOAHOKPATHO ITPOBEPAIOT, HE
NPOM3O0LIIO0 I pafuKaJbHbIX U3MEHEHUU B opraHu3anuu Ou3Heca.

Haxe oJisl MPOeKTOB, pAaCCYUTAHHBIX Ha KOPOTKHUE CPOKHU, CYLUIECTBYET
BEPOSITHOCTh OOHAPYXWTb, YTO IIeIM, OIpedeIcHHBIe B caMOM Hadalle,
HeBepHBI WX HemocTUKMUMBI. KoHeuHO, XoTenoch OBl moixyyaTh HHQOP-
Mallii0 UMEHHO B TOT MOMEHT, KOrJa oHa HeoOxomuma. OmHAKO B Aeii-
CTBUTCJIBbHOCTHU BbI JUIIDb MMOCTCIICHHO MOAXOAUTE K MOHMMAHUIO TOr0O, YTO
TpedyeTtcs 115 cucteMbl. HoBasi, HempepbIBHO MocTynalonias uHbopma-
LM, 4aCTO MPUBOAUT K IepecMoTpy liejeit mpoekTa. [1o3ToMy Kak MOX-
HO Yalle IPOBOINTE IePeCMOTp Beeli MH(POpMAILlUKM O CUCTEMe U OIpelne-
JICHHBIX 111 Hee 1eneil. KcTaTu, pe3yabTaToM MOXET OBITh U ITOATBEPXK-
IeHrue HaMeUYeHHOM LIeIu.
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Onpepenexue KputepueB pa3padoTku

[Tocne Toro kak 00603HaYEHBI BCE LIEAM TMPOEKTa, MOXHO TMPUCTYIATh K
orpeleseHNI0 KpuTepueB pa3paboTku. Kak nmpaBuio, COXpaHUThb CTPOTYIO
MOCJEA0BATEIBHOCTD [IECTRIIT, 3a1IaHMPOBAHHYIO U3HAYATIBHO, HE yaa-
eTCsl U KpUTEepUU pa3pabOTKU YaCTUYHO OyoyT ONpenessaThCs ellie Ha JTa-
ne onpeaeaeHus 1eneii. Ho Mbl, 1S IPOCTOTHI, TOTOBOPUMCS, YTO y Bac
€CTh F'OTOBBIIA CIIMCOK ueneﬁ NMpocKTa, U TCIEPb HCO6X0)1VIMO COCTaBUTH
CIUCOK KPUTEPUEB.

Kputepuu pa3paboTKM yKa3blBalOT, JOCTUTHYTHI JM MOCTaBJEHHbIE
uenu. Bce KpuTepuu MOJXKHBI COOTBETCTBOBATh OAHOW WJIM HECKONLKIMM
uensiM npoekta. Ecnu BOpyr oOHapyXuBaeTcsl, UTO 3TO HE TaK — Bbl, BO3-
MOXHO, YIIYCTUJIM 13 BUIY KaKylO-HUOYAb BAXKHYIO 1IE/b.

OOHapyXUTh TAKOE HECOOTBETCTBME BECbMa HEIMPOCTO AaXe OMLITHO-
My aHaJUTUKY. Beerma cyiecTByeT OlacHOCTb, UTO aHAJUTUK HE MoJyJya-
€T HYXHBIX CBEJIEHUI, TOTOMY UTO JlaXke He MOoA03peBaeT 00 UX CylIeCTBO-
BaHuu. [logoOHbBIE ciiyyaum HEpeaKu TaM, Tle aHAJTUTUKU SIBJISIOTCS CTO-
POHHUMU KOHCVIBTAHTAMM M MaJIo 3HAKOMbI ¢ BHYTPEHHEH XM3HbIO Opra-
HU3alUU, IJ11 KOTOPOU MPOEKTUPYIOT CUCTEMY.

Kaxk nmpaBuiio, KpuTepuu pa3padboTku HGOpMyIUPYIOTCS B OJHOU U3 clie-
IyIOIuX GopM.

' TpeGoBanus, BoIpaKawNIMecs B u3MepsaeMbIX eIMHALIAX, HarmpuMep «Or-
YeT JOJKEH OBITh CO3MaH M paclieyaTaH 3a BpeMsl, He MpeBhIIIAIONIce
JIBYX 4YacoB».

o Kpurepun, onpene/iseMbie BHEIIHUM OKpYXKeHHeM, Hanpumep «CucreMa
JNOJIKHA paboTaTh B CYLIECTBYIOIIEH KOMITBIOTEPHON CETH».

e OcHoBHbIE HANPABICHHA pa3padoTku, Hampumep «I[IpemocraBieHue
MOJIb30BATEN0 KOHTEKCTHO-3aBUCUMOW CIIPABKU».

Dra KiaccuduKalys OTHIONb HE SIBJISIETCS CTPOTON M COBEPIICHHO
o00s13aTesbHOM. HOo BHMMATEIbHO PACCMOTPEB MEPEeUMCAeHHbBIC BUAbI KPU-
TEpUEB, Bbl CMOXKETE OLIEHUTh, HACKOJbKO XOPOIIIO TOHUMAETe caMy CUC-
TeMy. BOJIBIIMHCTBO KPUTEPUEB OTHOCUTCS K TIEPBOI MIIM BTOPOM KaTeTo-
puu. Ecim Xe y Bac ecTh TOJBKO CIIMCOK OCHOBHBIX HaIlpaBJeHUI pa3pa-
60TKH, 6OI0CH, BaM elle /1AJEK0 10 YeTKOTO IOHUMaHUS TTPOOIEMBI.

IMPUMEYAHUE B kaxoii O6bl (hopMe HU BbIpaXaaucCh OINpeAeaseMble BaMU
KPUTEPUU, CIeIyeT OCTAHOBUTHCS, KaK TOJbKO OHM OYIYT BBHIMOJIHEHBI -
MPOEKT 3aKOHYEH, MOXHO OTIOXHYTb. Ha repBbiii B3IJIsia, COBET TpUBHUA-
neH. Ho maBaiite paccMoTpuM KOHKpeTHbIN npumep. [lpencraBum cebe,
YTO Bbl ONITUMU3UPYETE (pparMeHT MPOrpaMMHOTO Koaa. YTOObI BBITIOTHS -
JIUCh KPUTEPUU pa3paboTKu, HeKOoTopass GYHKIIUS TOJKHA BBIYMCISATH OI-
peneneHHOe 3HaUeHUe 3a BpeMsi, He TpeBbilnatomee | cexkynn. Bam yna-
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JIOCh 1OOUTHCS TOTO, YTO 3HAUYECHUE BBIYMCISIETCS 32 BPEMSI, HE MPEBbLILLIAK-
mee 9 ceKyH/, HO Bbl YBEPEHbI, YTO CTOUT MPUIOXKUTH €llle HEMHOTO YCH-
JIMi — W BBl COKpaTuTe BpeMs BuluncieHus BaBoe. He nemaiite atoro. M
HE, €CNIM B OTOM /ICHCTRUTE/ILHO BOBHUKHET HEOOXOMUMOCTbD, CAETalTe 3TO
mosxe. Kak TOTBKO cucTeMa Hayajia YIOBICTBOPSTE BCEM OIMpeaeaeHHBIM
KPUTEPUSIM, BCe PabOTHI TOJKHBI TPEKPATUThCS, MHAaUEe BbI HUKOTIA HE 3a-
BEPIIUTE MPOEKT.

[Moxanyii, eAMHCTBEHHOE MCKIIOYEHHWE U3 3TOTO TpaBuUjia — MCCIea0Ba-
TeJbCKHUE MPOEKThI, HO Yy HUX OOBIYHO Apyrue 1eau u Kputepuu. Ckopee
Bcero, Kputepuii Oyner cpopMyaupoBaH He Kak «I100UTHCS, YTOObI BpeMsi
BBIUMCJICHUS He TIPEeBhIIIaNo |} MUHYT», a «ONpPeaeauTh ONTUMAaNbHbI Me-
TOI BHIYMCJIEHUA HEKOTOPOro 3HAUEHIs». [TI0CKOIBbKY B JIOOOM CJIyyae BbI
He MOXeTe OBbITh a0CONIOTHO YBEPEHBI, UTO PELIeHUE SIBSETCS ONTUMAaIb-
HBIM, TO U TpeboBaHMEe KPUTEpUs HUKOTAA He OymeT BhIMOJHEeHO. Takum
06pa3oM, BBl OyneTe MpOmoKaTh MCCASIOBaHUS 10 6ECKOHEYHOCTU WIIH,
TOYHee, MoKa He BBIMIETE 3a paMKU OIOIKeTa.

Ha a70if cTaguu mpoekTa o4eHb BaXKHO HE IMPHBAILIBATHCH K OMpee-
JIEHHOMY pellIeH U0 UM apXUTeKType. Bo3MOXHO, Bl YBEPEHBI, UTO Oyae-
Te ucnojb3oBaTh Microsoft Transaction Server mist obecrneyeHus] MacIITa-
OUPYEMOCTU CHCTEMBI, HO 3TO apXUTEKTYpHOE pellleHWe, a He KPUTepuid
paspaboTtku. KputepueM pa3paGoTKU SIBISETCS TO, YTO CHUCTeMa MOJIKHA
MOAIEPXUBATD X TOJIb30BaTeIeii OMHOBPEMEHHO.

Ecnu y Bac BO3HMKAIOT KaKue-JT1M60 COMHEHHMS B TPaBUJIbHOCTH OTpe-
NeJIeHUsT KpUTEpUeB pa3paboOTKU CIpocUTe cebsi, HaIpuUMep, MOXHO JIH
CYUTATb CUCTEMY TMOJHOCTHIO 3aBEPUIEHHOM, €CJIM BBl OyleTe UCITOJb30-
BaThb Microsoft Transaction Server? MoxeT ObITb U /12, HO O TOM, UTO CUC-
TeMa TIOJHOCTBIO 3aBepllieHa, Bbl eiBa Ju OyneTe CyauTb Ha OCHOBaHWU
Toro (akra, 4To OHa peajauM3oBaHa Ipu [omoun Microsoft Transaction
Server. Ckopee Bcero, pelieHue 00 OKOHYaHUU padOT OymeT 3aBUCETh OT
OTBETa Ha IPYroii Bompoc: «ECii cucTeMa yCnellHo MoAAepXUBaeT OIHO-
BPEMEHHYIO paboTy X [101b30BATEEI ., MOXKHO JIM CYMTATh, YTO OHA 3aBEp-
meHa?» [1oJoXUTeNbHBIN OTBET Ha 3TOT BOIIPOC, CKOpee Bcero, OymeT 03-
HayaTh, YTO JJISI JAHHOM CUCTEMBI BBITTOJHSIOTCS U OCTAIbHBIE KPUTEPUU
pa3paboTKU.

Kputepumn, Bbipaxaemblie B M3MepseMbIX eauHuLax

S yxe ynmoMuHaia, HACKOJbKO BaXXHO ONMpeNeJUTh KPUTEPUU, BbIpaxae-
Mble B U3MepsieMbIX eIMHUIIaX. ECIM BB YCIEIHO CIPaBUTECh C 3TOM 3a-
Jnayeif, MHOTHE OCTaBIIMECS KPUTEPHUU ONIpeaessaTcss caMu coboit. Hampu-
Mep, eCJIM IeJlb — COKPATUTh BpeMs BBIYMCICHUS B IBa pa3a, M Ha JaH-
HBbIf MOMEHT BpeMsI BBIUMCIEHUS cocTaBisieT 10 MUHYT, OYEBUIHO, YTO
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KpUTepuii pazpaboTku oymet popmyaupoBaThes Tak: «O0ecrieuyuTsh BpeMst
BBIYUCJIEHUS, HE TPEBBILIAIONIEE S MUHYT».

NHorna cioxXHo pazauyuTh e, ONpeaeasieMble KOHKPETHbIMU 3HA-
YECHUAMMU cucTeMHBIX IAPAMETPOB, U KPKUTEPI, BhIpaXKaeMbI€ B U3MEPIC-
MBIX enunnuax. OTHAKO S He MMOMHIO Cy4aeB, YTOOBI MOM00HAs MyTaHU-
112 MPUBOAMJIA K CKOJIbKO-HUOYAb CEPbE3HBIM MOCIEACTBUIM IS TPOEK-
Ta. be3ycioBHO, HUKTO HE OyIeT Bo3MylIaThCs CUCTEMHOW crenuduka-
LMeii, TIE HEKOTOpasi BeJIMYMHA OYIET BBICTYNATh OMHOBPEMEHHO U B Ka-
YyecTBe 1IeJId, U B KayecTBe KpuTepus. Ho eciiu Bbl 0OHapyXuTe, 4To 115
HECKOJIbKMX LIEJEeH MPOEKTa, ONpPEAeasieMbIX KOHKPETHBIMU 3HAYEHUSMU
CHUCTEMHBIX MMapaMeTPOB, HE YAAEeTCS OMpPEaeJUTh COOTBETCTBYIOIINE KPU-
TEepUM, BbIpaXkaeMble B U3MEPSEMBIX €1iHHIIAX, 3TO JOKHO MOCIYXUTh
CHUTHAJIOM, YTO B MPOEKTUPYEMOU CUCTEME, OUYEBUAHO, YTO-TO HE TakK.

[Ipu onpeneneHuun KputepueB pazpabOTKU B U3MEPSIEMBIX €AUHUALIAX
HE CJelyeT CAUMIIKOM YILJAYOJNSThCA B JETAIM, OTHOCSILIMECS HETOCPE-
CTBEHHO K peanu3auuu. Hanpumep, MOXET 0Ka3aTbCsl, YTO [J151 3aBEPILE-
HUSI HEKOEro Ipolecca 3a BpeMs, He IpeBbiiatmniee 1 MUHYThI, HE0OXO-
MO, YTOOBI BPEMSI BHITIOJTHEHUSI OMHOTO U3 3aIpOCOB HE MpeBbIiaio 10
cekyHa. Ho orpaHuueHue, HajaraemMmoe Ha BpeMsl BbITIOJHEHUS 3ampoca,
OTHOCUTCS K peajn3aliu, a HE K KpUTEPUSIM pa3paboTKu, U Ha TaHHOM
CTaJMU BbI €1lI€ HE HACTOJILKO YETKO MpPEACTaBsIeTeE cebe BCE AETAIU MPO-
€KTa, YTOObl MPUHUMATDb PEIIeHUsI, OTHOCSIIMECS K pealu3aluu.

Kputepuu, onpepensieMble BHELUHUM OKPY)XEHUEM
BoNpIIMHCTBO OrpaHNYCHNUI, HaJlaTaeMbIX BHEITHUM OKPYKEHHUEM, CBSI-
3aHBI C BBIYUCIUTEIbHBIMU CpeIaMU — OTIEPAllMOHHBIMY U IPYTUMU CHC-
TeMaMM, ¢ KOTOPBIMM MPUAETCS B3aMMOMACHCTBOBATh pa3padaThiBacMOi
cucreme. Coydau, Korga MPUXOAUTCS HAYMHATH IPOCKTHPOBAHUE C IHC-
TOTO JINCTA, BeCbMa peKi. BeposaTHee Bcero, y Ballero KIMEHTA YKe eCTh
YCTaHOBJIEHHOE U HajllaXX€HHOE 000pyIOBaHUE U NTPOTPaMMHOE obecreye-
HUeE, W MpeNroiaraeTcs, 4To Baiia CucTeMa OyneT paboTaTh B 3TOM cpeje.
OyeHb BaxKHO MPaBUJIbHO OLIEHUTH 00beM 00padaThIBAEMbIX TaHHBIX.
OpHaxnmpl, paboTas He3aBUCHMBIM KOHCYIbTAHTOM B PETHOHAIBLHOM IIpe]i-
CTaBUTEIBCTBE KOMIIAHUM, 3aHUMaBIICHCS MpoaaxXeil KOMIIBIOTEPOB U
KOMIUIEKTYIOLIMX K HUM, 1 JOTYCTHUJIAa CEpbe3HENIIYI0 omnbOKy. TpeboBa-
JIOCh COCTaBUTh TEXHUYECKOE MPEATOXEHUE IS pa3pabOTKU CUCTEMBI pe-
TUCTpAllMM M y4yeTa yucia mpopax. OOCyauB ¢ 3aKa3YMKOM TpeOOBaHUS K
CUCTEME, s COCTaBMJIA MPEJIOXKEHUE C OMMCAHWEM CHUCTeMBl Ha OCHOBE
Microsoft Access 2.0, mo3Bojsiolleil perucTpupoBaTh YKUCIO MPOIax B
pPeTHMOHANBPHOM IIPEICTAaBUTENbCTBE. Ho 3aTeM BBISICHUIIOCH, YTO HYXHO
OBLTO pa3paboTaTh CUCTEMY, MTO3BOJISIONIYIO BECTH YUET IMMPOIaX B paMKax
BCell KOMIIAaHWM, K TOMY BpeMEHHM HacuuThIBaBIeit oonee 500 pernoHann-
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HBIX TIPEICTaBUTEIbCTB M MMEBIIE 000POT B HECKOJIBKO AECSITKOB M-
JIMOHOB J0JUIAPOB — TaKyl0 CUCTEMY, OUYeBUIHO, OBIJIO HEBO3MOXHO pea-
Jnu30BaTh npu nomouid Microsoft Access 2.0. A ommbiack, Npennonoxus,
YTO 3aKa3YMKy TpeOOBaIOCh JIUIIb PETUCTPUPOBATh U YUUTHIBATH OOBEMbI
pernoHanbHbIX Tpofax. Ilojaraio, M3MUIIHE TOBOPUTh, UTO TOCJE 3TOTO
¢dupma pactopria KOHTPaKT CO MHOIA.

Ilpu ouenke obdbema 0OpabaThIBaéMbIX HAHHBIX CIENyeT oOpaliaTh
BHMMaHHWE Ha IBa OCHOBHBIX (pakTopa. I[lepBBIil — 3TO «UHCTHI» 00BEM
JAHHBIX, a BTOPOM — TpupalieHue oobeMa JaHHBIX U ero fTuHaMuka. Ha-
IIpUMep, B OMOIMOTEKe HAXOAUTCS HECKOJIBKO MIJIZIMOHOB TOMOB, HO Kk -
DBl JeHb ee (DOHI MOTOTHSIETCS JUIIh HECKOJBKMMHU KHHUTamu. [1oarto-
My, XOTs OO0IIMI 00beM 3amuceil OMOIMOTEYHOM KapTOTEKM BechMa 3Ha-
yuTeNeH, eXeIHeBHO B 0a3y OymeT J00aBIAThCS JIMIIb HECKOJbKO HOBBIX
samuceil. st cucTeMbl perucTpaliiii 3aKa30B BCE MOXET OBITh ¢ TOYHOC-
Th10 10 Ha000poT. Kaxablii 1eHb B 3TY CUCTEMY H00aBJISIETC HECKOJIbKO
COTEH 3amuceil, 0MHAKO apXMBUPOBATHCS 3TH 3allMCU OYAYT TOJbKO MOC/e
3aBeplleHus (PaKTUUYECKUX CAETOK, U TAKUM O0pa3oM «UMCThHIH» OOIIMIA
00beM JaHHbBIX HE MPEBBICUT HECKOJbKUX THICSY 3anuceil. JueBnIHo, 4TO
OCHOBHbBIE HalpaBJeHUs pa3pabOTKU I 3TUX IBYX CUCTEM OymyT cyiiie-
CTBEHHO pa3InvaThCs.

[Ipu TUTaHNPOBAHUY CUCTEMBI BaXXHO YUUTBIBATH, UTO PECYPCHI, BHIIE-
JisieMBble Ha OMAEPXKKY AaHHLIX, 3aBUCAT OT 00beMa TaHHBIX, XpaHUMBIX B
cucTteMe. 3IecCh INIABHOE — HE OIMMOUTBHCS B MEHBINYIO CTOpoHY. [Ipnm
olleHKe 00beMa, KOTOPBI MpearnosaraeTcsl BbIACIUTD 1151 XpaHeHUS JaH-
HBIX, S PEKOMEHAYI0 B3sITh 3a OCHOBY 1Mbpy, Ha 10% mnpeBbIlIaONIYIO
MaKCUMYyM, TOJIYYEHHBIN MPU MPOBEICHUMU MpPeIBapUTEIbHOIO aHaIN3a.
B1r 10% OyayT UCIONB30BATHCS ISl BBITOJHEHUS Pa3IMYHBIX CITyKEOHbIX
ornepaluil o noAaep:KKe TaHHbIX. JIJ1s cucTeM MeHbIlIero Maciirada ciie-
JyeT MpPemIycCMOTpeTh «pe3epB» B 20—25% oT 0CHOBHOro 00beMa JaHHBIX.
Yem OoJibilie MaciTad CUCTEMbI, TEM MEHbBINYIO POJib, KaK MPaBUjIO, Ur-
paet 00beM JaHHBIX. XOPOIIO CIJIAaHUPOBaHHAs KIMEHT-CepBEepHas CHUC-
TeMa MOXET MoaaepXuBaTh 00beMbl U B 10 Tric., u B 100 ThIC. 3amuceit 6e3
3aMETHOTO M3MEHEHUsI MPOU3BOAUTEIBHOCTU. A BOT paclpeaeeHHas
MHOTI'OIOJIb30BaTeIbcKasi CUCTeMa, pealu3oBaHHas Ha Access, paccuuTa-
Ha Ha MOJJAEPXKY JUIIb HECKOIbKMX JAECATKOB ThICIY 3alMCEil, U, BEPO-
STHEEe BCETO, BaM He YIacTCS MacIITaOMpOBaTh €¢ 10 HECKOJIbKIX MUJUIH-
OHOB 3aIceil, BHE 3aBUCHMOCTH OT TOTO, HACKOJIHKO XOPOIIO OHA CITIa-
HUPOBaHa.

OCHOBHOI (haKTOp OLIEHKH KPUTEPUEB, OIMpPEIeIsieMbIX BHEITHUM OK-
pPYXEHUEM — YHUCJIO MoJib3oBaTeseil cucteMbl. sl OONBIIMHCTBA CUCTEM
Ba)XHbI HECKOJIbKO Pa3TUYHbIX KATETOPUI MOJb30BaTe e, U BAM, OUeBUI-
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HO, moTpedyeTrcst (hopMynHpoBiaTL CUCTEMHBIE TPeOOBaHUS AJIST KaXIOW.
Hamnpumep, B cucteMe, npeaqHa3HaYeHHOM A5 perucTpalini 1 00paboTKu
3aKa30B, OJHU MOJIb30BaTe U Oyay? BBOAUTH JaHHBIC O MOCTYIIMBILNY 3a-
Ka3ax, Ipyrue — 3anpaliMBaTh CUCTEMY O CTaTycax 3aKa30B U OOHOBISTH
XpaHUMBbIE B CUCTEME TaHHbIE, U HAKOHECIL, TPEThs TPYIIIA MOJb30BaTeIE i
OyIeT reHepupoOBaTh OTUETHI C UCIIOJb30BAHUEM BCEX JAHHBIX, XpaHUMBIX
B Oaze. [I1s1 KaX/Ioi U3 3TUX TPYII TpeOyIoTCs pa3JuuyHble QYHKIUMU MO~
JIEPXKKHU CO CTOPOHBI CHCTEMbI, M COOTBETCTBEHHO, Pa3jUYHbIe KPUTEPUU
pa3paboTKu.

Yucno nosb3oBaTeneil, MOAKIIOUYEHHBIX K CUCTEME, U YUCJIO TOJIb30-
Baresieil, aKkTUBHO paboTalOIUX C Hell, KaK MPaBuo, CylIeCTBEHHO pa3-
numuatotcs, Hampumep, Mmexanusm 6a3 ganHbix Microsoft Jet MoxeT mom-
IepXuBaTh He Oosee 255 mosb3oBaTesieil, OJHOBPEMEHHO IMOIKIIOUYEHHbBIX
K 0a3e JaHHBIX, TO €CTh 0a3a JaHHBIX MOXET ObITh OTKPbITAa HE OoJiee YeM
255 moab3oBaTeNsIMU OAHOBpeMeHHO. OIHAKO 3TO COBCEM HE 03HAYALT,
4TO BCE 255 4eJOBEK CMOTYT OMHOBPEMEHHO OOHOBIISITh 3Ty 0a3y JaHHBIX.

OcHOBHble HanpaBneHus paspaboTku
HCKOTOprC LICJIN MMPOCKTa COBCEM HE ITPOCTO NMEPEBCCTU Ha SA3bIK YHUCET U

U3MepsAEMbIX BeJIMUMH. Harpunsep. Takyo Hellb KaK «TOBLIIEHUE TOYHO-
CTU BBOJA JaHHBIX», JOBOJbHO TPYAHO BBIPa3UTh B KOJIMYECTBEHHbIX Xa-
pakTepucTiKax. B 3TOM ciyyae onpeneseHUe Yucaa AOTYILIEHHBIX OLIU-

0OK MOXET OKa3aThCsl MPOCTO OECIOJIE3HBIM, MOCKOJbKY CTOMMOCTbH Ta-
KOT0 MCCJIeIOBaHUS TIPEB30OMIET MOJIy4aeMyt0 OT HETO BBITOLY.

Ho 1 urHopupoBaTh Takue 1e1u HeJlb3s, UX Hall0 MPOCTO uHave chop-
MYJIMPOBaTh: He KaK KPHUTEPHI, BEIpaXkaeMble B U3MEPSIEMBIX IHHILIAX, a
Kak HampapieHusi pa3dpabotku. Hampumep, Tak: «[loBbICUTH TOUHOCTH
BBOJA JAHHBIX, UCIIOJb3YS Be3/e, Ie TOJbKO BO3MOXHO, HE BBOA JaHHBIX
BPYYHYIO, a CIMMCKHU, U3 KOTOPBIX MOJb30BaTENb OYIAET BHIOMpPATh 3HAUE-
Hue». Mnu tak: « CHU3UTH BEPOSITHOCTD OTKa3a B KPeAUTE, Pealn30BaB Co-
OTBETCTBYIOILIME CPEACTBA ISl MPOBEPKM IJIaTeKeCIOCOOHOCTU KJIMEHTa
nepea NPpUHSITAEM 3aKazar.

Tak xe, KaK v Mpu ONpeaeTeHUN KPUTEPUEB, BbIpakaeMbIX B U3MEPS -
eMbIX eIMHULIAX, IPU OTIpeIeJ e HUM OCHOBHBIX HallpaBae HU I pa3paboTKu
HE ClIeyeT CJMIIKOM CHUJBbHO YIIyOJsiIThCS B J€TaJlud — Beldb IOKa Bbl HE
3aHUMaeTech COOCTBEHHO pa3pabOTKOil cucTeMbl. B mpuBeaeHHBIX NpU-
MEpax roBOpuTCs, 41O MCIIO0Jb30BATh HeKOTOpblﬁ CTaH}lapTHblﬁ DJIEMECHT
uHTepdelica clieayeT «Be3ae, IIe 3TO TOJIbKO BO3MOXHO», M HAMIEXUT «Pe-
aJM30BaTh COOTBETCTBYIOILIME CPEICTBA MPOBEPKU BO3MOXHOCTHU TMPenoc-
TaBJIEeHUS KpeauTa». JleTanu: rae UMeHHO UCTI0JIb30BaTh CTAHIaPTHbIE 2Jie-
MEHTbI MHTep(delica 1 KaK peaqnu30oBaTh CPEACTBA MPOBEPKU KPEAUTOCTIO-
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COOHOCTH KJIMEHTa, — OYAYT OmpenensiThcsl Ha Oojnee TMO3MHUX CTaAMAX
MPOEKTUPOBAHUS CUCTEMBI, KOTJA CTAHYT SICHE# TpeOOBaHUS K HEW.

[Tpu ompeneneHnr OCHOBHBIX HAaMpaBieHUit n3beraiite mycToix dhpas.
KoHeuHo, c10XHO cropuTh ¢ yTBepX)aeHueM, 9to «CucteMa 101XHa ObITh
pa3paboTaHa ¢ yuyeToM TpeOOBaHMIi TMONB30BATENS W MPEAOCTABIATH IPY-
KECTBEHHBIN UHTepdeiic»y — B KOHIIE KOHILIOB, BPS JIM MOJb30BaTen Oy-
OyT pafsl TOJYYUTh CUCTEMY C BpaxaeOHbIM sl HuX uHtepdeiicom. Ho
aTa (ppaza He CoAepKUT aOCOMIOTHO HUKAKO mojie3Hoit nHdopmauuu. B
TO Xe BpeMsi Kpurepuii «Cucrema TOMKHA OBITH pazpaboTaHa C yUeTOM
TpeboBaHUIl, M3T0XeHHBIX B pykKoBoacTBe «Windows Interface Guidelines
for Software Design» («Pykosonctso mo pa3paboTke MHTepdeiica mist
Windows-ripuioxeHiii»)» CTaBUT mepe] pa3pabOTYMKOM YETKHE I'paHU-
LIbI, KOTOPBIX OH JOJDKEH TIPHIePKIBATECA. BOIpoc o ToM, mpenocTaBis-
€T JIU CUCTeMa IPYXeCTBeHHBIM MHTepdeiic, MOXET 0Ka3aThCs CIIOPHBIM.
Llens e Bateit paboTH M0 HOPMYTUPOBAHUIO KPUTEPUEB — HE YBETUUM -
BaTh, @ yMEHBIIATh YUCJIO PA3HOTIACHI U CTIOPHBIX MOMEHTOB.

-Onpep.eneHMe Macwitaba v rpaHvy cucTembl

Kaxk TopKo cTano sSicHO, 3aueM, COOCTBEHHO, TTOHATOOMIOCH CO3IaBaTh 3Ty
CUCTeMYy, MOXHO Ha4aTh BBISICHSTH, KaKMe MMEHHO (DYHKIIUH IOJIKHBI
OBITh peannu30BaHbl B Helt, a Kakue — HeT. Kak u Kputepuu pa3paboTKu,
Bce (DYHKIIMU, KOTOPHIE OYIYT peasn30BaHbl B CUCTEME, TOKHBI COOTBET-
CTBOBAaTh OIpPEICICHHBIM IIEJISIM.

[MpenmonoxuM, 4TO OmHA U3 IieJeil TPOEKTa — IOBBICUTH 3P GHEKTHUB-
HOCTh TIpoIiecca mponax. Bo3MOXHOCTh pacriedyaTaTh 3aperucTpUpPOBaH-
HbI€ 3aKa3bl OTBEYAET ITOU 1IeJIU M, OYEBUAHO, OYIEeT BKIIOUEHA B YHCIO
peanusyeMbIx ¢byHKIM. Ho Brinyck KaTajora MponyKIMKM KOMITAHWM HE
OTBEYAEeT 3TOH IIeNIM, a 3HAYMT HE JOJDKEH OBITh BKITIOUEH B UHMCIIO peai-
3yeMBbIX B CICTeME BO3MOXHOCTEe. DTO BEpHO, AaXe ecliu KaTajlor BbIIyC-
KaloT Te Xe COTPYIHWMKM, KOTOpble pabOTaloT C CUCTeMOI perucTpaluu
3aKa30B, U MPU BBIMYCKE KaTajora UCMOJb3YIOT T€ Xe AaHHbIE, UTO U MPU
pEerucTpalnuu 3aKa3os.

B HEKOTOpBIX cIydasx MPUXOTUTCS MEPEONPEnesaTh eNU CHUCTEMBI:
HanpuMep, cCO31aBaTh HE CUCTEMY PETUCTPALIMM 3aKa30B, a CUCTEMY aBTO-
MaTM3aluu mpoilecca npogax. WM ecim Takoe pelieHWe Bce-Taku OymeT
MPUHSATO, BHITTYCK KaTajora NpoAyKIMM CTaHET OJHON U3 Lesieit co3aaHus
3TOi cucTeMbl. BOT TyT-TO M BBISICHUTCS, HACKOJBKO MOJHO Bl OMpe/e-
JIUJIW UeNu TpoeKTa.

C mpyroii CTOpPOHBI, TepeolpeneieHne Ieleil — Iporecc, Tasiuii
MHOXECTBO omacHocTeil. HameueHHBIN MacmiTab cuCTeMBl HE TOIXOAMT
JUISL ompeleieHust Bcex Ueneil. MckyleHue paciiMpuTh TPaHUIIbl CUCTe-
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MBI, YTOOBI peaanu30BaTh ellle HECKONbKO M3SAIIHBIX, MPOCTBIX U YIOOHBIX
byHkuuit, caumkoM Beauko. Ho eciu Bl 3T0 caenaere, OyabTe TOTOBBI
OTBETUTb Ha MPOCTOM BOIpPOC Mojb3oBarens: «Ilouemy BbI gymaete, 4To 4
pOOOILE COOMPAIOCH AETATh TO-TO B TO-T0 %,

Hrak, nmpaBuno, yTBepxiaoliee, YTo B CUCTEMY ClIedyeT BKJIIOYATh
TOJBKO T¢ (PYHKLIMU, KOTOPbIE OJHO3HAYHO COOTBETCTBYIOT LIEJISIM CUCTE-
MBI, OIIPEIEICHHBIM B IIPOLIECCE aHAIM3a, UMEET CMBICII HAPYIIATEH B IBYX
cinyvaax. [lepBwlii — Korma o4eBUIHO, YTO 3Ta (DYHKLIMS HYXHA IMONb30-
BaTeJsIM, caMU TO0Jb30BaTeIM MOATBEPXAAI0T HEOOXOAUMOCTh €€ peau-
3allMH, U CTOMMOCTD pealu3alMyi He MPEBOCXOAUT TOW MOJIb3bI, KOTOPYIO
OHa MOXeT MpuHecTU. HarnsaaHblil mpuMep — BBIMYCK KaTajora MpoayK-
IIMK1, O KOTOPOM TOBOPMJIOCH BHIIIIE.

B aTOM ciyyae, BO3MOXHO, pa3yMHel He pacIIMpsiTh TPaHUIbI TPOEK-
TUPYEMOU CUCTEMBI, a TPOSIBUTH OCTOPOKHOCTb U BKJIIOUUTh BCe HEODXO-
OV MBbIe AJIs1 peanu3alny 3Toi neau GYHKUMYU B IOMOJHUTEIbHbIE BO3MOX-
HocTu. Torma cpa3y CTaHET SICHO, YTO 3T (PYHKLUUU HE SIBISIOTCS XU3-
HEHHO BaXXHBIMU JUISI CUCTEMBI, M peaau30oBaTh UX Heobsg3aTeabHO. UX
MOXKHO TaKXe UCKIIOUUTD BITOCIEICTEHM, €CIM OKAXETCS, YTO 3aTpaThl HA
pean3alUIo IIPEBOCXOAAT OKUAAEMYIO BBITONY, WM 3Ta peaanu3alus 3ai-
MET CJAMIIKOM MHOTO BPEMEHM, WM IIPUBEIET K CYIIECTBEHHOMY IIepe-
pacxony OromxerTa.

Bropoii ciyuait — Korjga 3aKa3uuK HacTauMBaeT Ha peaanu3aluy JaHHOM
(pyukuuu. Hampumep, BaM MOXeT OBITh COBEPIIEHHO SICHO, YTO COCTaB-
JIeHHe CIKCcKa TeJedOHOB COTPYIHMKOB KOMIIAHUM BBIXOIUT 33 paMKU
CUCTEMBbI PETUCTPALIMU 3aKa30B, HO €CIIM 3aKa3YMK XE€JIAeT BKIIOYUTh €€ B
CUCTEMY — MoiauTe eMy HaBcTpeuyy. KoHeuHo, BBl MOXeTe 00paTUTh €ro
BHMMaHHUe Ha TO, YTO Takasg YHKILUS He COOTBETCTBYET HU OJHON M3 TO-
CTaBJIEHHBIX 1I€JIe, HO B KOHIIE KOHIIOB, Balla 3aja4ya — YAOBJETBOPUTH
TpeOOBaHUS KJIMEHTA, a HE AMKTOBATb €My CBOM YCJIOBUSI.

CTOMMOCTHbIA aHaNn3
Bo3MoxXHO, BB pelIuTe MPOBECTU CTOMMOCTHBIN aHaU3 (PYHKIUMA, KOTO-
pBle IMpearnojaraeTe BKIIOYUTh @ CUCTEMY. DTO I0JIe3HO, B 0COOEHHOCTU
€CIIM TIPOeKTHUpYyeMasl CUCcTeMa COIEPKUT HECKOJIbKO KoMIoHeHToB. Co-
OTHOILEHUE 3aTpaT U MPHUOBLICH I pa3IUIHBIX CUCTEMHBIX KOMIIOHEH-
TOB TTOMOXET OIIPENCINTh MOPSIMOK, B KOTOPOM OHM OYIyT peaan30BaHBI.
Ecnm BBI mmaHuUpyeTe peanniosats B CUCTEME TOMOTHUTEIbHBIE BO3MOX-
HOCTH, CTOMMOCTHEII aHaJIN3 elle pa3 MOKaXeT, IIPaBWJIHHO I OHA OblTa
CIUIAaHMPOBAHA.

[Ipu nmpovyux oMMHAKOBBIX YCIOBUAX, MEPBHIMU, OUEBUAHO, CIEYeT
peanu3oBaTh T¢ KOMIIOHEHTHI, AJIsI KOTOPBIX OTHOLIEHWE MpUObLIeH U 3aT-
pat Hambosee BeaMKO. Takoil MOAXom oNTUMAaNeH B «OUTBE 3a MOJIap» 1
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[M03BOJIIET OKYIUTh 3aTPaThl Ha CO3IAHHE CUCTEMbl B KpaTYalllnii CPOK.
OH 4acTo UCMOJB3YeTCs B IOJATOBPEMEHHBIX MpoeKTax. Eciiv Bbl HaxoauTe
croco® ObICTPO peanu30BaTh OCHOBHbIE (DYHKIIMM, TO TEM CaMbIM 3aKJa-
IIbIBAa€Te MPOYHBIN (YHIAMEHT IJIs1 NaJibHEHIero pa3BUTUS CUCTEMBbl U
CHUXAaeTe BEPOSITHOCTb, YTO OHA YCTapeeT elle Ha 3Tare pa3paboTKu U
OKaxXeTCsl COBEPIIEHHO HEMTPUTOJHOMN K UCTIOJb30BAHUIO BCICICTBUE U3-
MEHEHMsI OU3HEeC-yCIOBUIA.

Ecnu cucrema HayHeT OKymaThCsl €llle Ha paHHUX CTaAMsIX pa3padboT-
KW, TO y Bac TMOSIBUTCSI BO3MOXHOCTb peajiM30BaTh HEKOTOPbIE MHTEpEC-
HbIE IOTIOJTHUTEIbHbIE PYHKIIMU, KOTOPbIE HE OBbLIM BKJIIOUEHBI B CIIEIIM-
dukanuo paHee. 1 HaoO0pOT, 3aKa3UMK MOXET PEUIUTh, YTO OCHOBHBIX
(byHKLMIT cucTeMbl BIOJHE MOCTATOYHO JJISI YIOBJIETBOPEHMSI BCEX €ro
HYXI, U OTJIOXUTb peaqu3alMio OCTalbHbIX (GDyHKUUIN HA HeomnpeneseH-
HBI CpPOK.

OueBUAHO, YTO CTOMMOCTHBIM aHATU3 Lie/1eco0bpa3eH, TOTbKO eCIu OH
okymnaetcsi. CaM 1o cebe CTOMMOCTHBII aHAJIU3 HECJIOXEeH, OJHAKO 3aHU-
MaeT MHOTO BPEMEHHU, U BPsiI JIU CTOUT OTBOAUTH ABA — TPH [IHS Ha aHa-
JIN3 CUCTEMBI, pa3paboTKa KOTOPOi 3aiiMeT OIMH AeHb. YacTo crneuuanu-
CTHI, 3aHUMAlOLUECs MPOCKTUPOBAHUEM CUCTEM, MPOBOISIT «HehOpMallb-
HBII aHaJIU3», TI0JIarasicb HAa UHTYULUIO.

Cy1iecTByeT MHOXECTBO BapMaHTOB CTOMMOCTHOTO aHajiu3a, HO OC-
HOBHOI €ro MPUHLIAIN O4YeHb MPOCT. BhluucaseTcss oTHOUIEHUE ABYX YU~
ceql — TpenroyiaraeMoil BbITObI, KOTopasi OyAeT IojiydeHa OT peaju3a-
MU HeKoell PYHKUMU, W TIperojaraeéMbiX 3aTpaT Ha peaju3aluio 3Toi
dynkuuu. [TonyyeHHbIe 3HAYEHUST MOXHO CPaBHUBATH JJISI PA3TUUHBIX
(GyHKUMIT MM KOMIIOHEHTOB cucTeMbl. YeM Oosblie 3Ta pasHULA IS
KOMIIOHEHTA, TeM BBIIIE €r0 IEHHOCTh 10 CPAaBHEHUIO C IPYTUMU KOMIIO-
HEHTaMU CUCTEMBI.

IMPUMEYAHHUE Pasymeercs, mo pe3yabTaTaM CTOMMOCTHOTO aHajaM3a MOX-
HO CYIUTb TOJIEKO O MpeArojaraeMbIX 3aTpaTax U Bbirogax. CKOJbKO B Ieii-
CTBUTEIBbHOCTH 3aTPaYeHO Ha peain3alliio TOW WU WHOW (DYHKIIMHU, BbIsIC-
HUTCS TOJBKO IMOCJIe TOro, KakK 3Ta (GyHKIMs OymeT pealu3oBaHa. A peaib-
HYIO BBITOY OT €€ peaqu3allid MOXHO OLIEHUTH JIUIIb Yepe3 HEeKOTOpoe
BpeMsI TIOC/Ie TOro, KakK CHCTeMa OyleT 3amylieHa B 3KCIUTyaTalluio.

[1py cTOMMOCTHOM aHalM3e CIOXHO BBHIOpATh OOIIWE eAUHUIBI U3Me-
peHus. YToObl cpaBHUBATh OTHOILEHUS TIPEAIOgaraeMblX BBITOI U 3aTpar
JUTST pa3IMYHBIX KOMITIOHEHTOB, BEJTMYMHBI BBITOJA U 3aTPaT MOJKHBI OBITh
BBIPaXXEHBI B OJUHAKOBBIX €IMHMIAX IJIS BCEX KOMITOHEHTOB, XOTSI OYe-
BHIHO, YTO €IWHUIIBI M3MEPEHMS 3aTpaT W BBITOJ MOTYT HE COBIIANATh.
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Hanpumep, cpaBHUBaTh OTHOLLIEHUSI BETUUYUH MPEAIOaraeMbiX BbITOI B
JoJiapax v MpeJrojaraeMbliX 3aTpaT B Ye€JOBEKO-THSX.

[Ipennonaraemsie 3aTpaThl, KaK MpPaBUJIO, U3MEPSIOTCS B €JUHUIIAX
paboyero BpeMeHU (4achl paboyero BpeMeHU, YEIOBEKO-ITHU U T. T.) WU
JNEeHEeXHBbIX eMHuLIaX (HanmpuMmep, B nosuiapax). [lepeBoa Be1uYnuH U3 equ-
HUII BpEMEHHU B J€HEXXHbBIC SAMHUIIBI WJIM HA000POT HE COCTABJISIET TPYya,
€CJIM M3BECTHA CTOMMOCTH €lHiiiiibl pabodyero BpeMenu. Ho crommocThb
eIMHUIIBI paboyero BpeMeHU He abCOMI0OTHAs BeJIMYMHA, U OHA MOXET U3-
MeHsTbesd. [loaToMy Lienecoo6pa3HO BbIpaxaTh HUGPHI MpeanoiaraeMbix
3aTpaT B HEKOTOPBIX MPOMU3BOMHBIX BEIWUYMHAX, HAIPUMEpP B «CIMHMIAX
paboTbl». TakM 06pa3oM, CTOMMOCTHBII aHaJIN3 HE TIPEBPATUTCS B CMETY
MPOEKTa WU B TJIaH BHEAPEHUS] CUCTEMBI.

A BoT Oosiee CIOXHAsI cUTyanus. |lpenmnonoxim, 9To 1O BalluM OIeH-
KaM, aBToMaTu3aiusl paboyero rpoiiecca MOBbICUT MPOU3BOAUTEIbHOCTh
Tpyna Ha 20% W CHU3UT YKMCIO OMMOOK MpU BBome maHHBIX Ha 50%. Ilo-
BBIILIEHUE TTPOU3BOAMTESLHOCTH TPY/a JErKO BbIPA3UTh B COKOHOMJIEHHBIX
yacax paboyero BpeMeHH, a UX, B CBOIO ouepe]b, — B ICHEXHOM 5KBHUBa-
neHTe. OIHAKO 3KOHOMHUYECKUH 3DdeKT, oXumaeMblii OT MOBBIIIEHUS
TOYHOCTH BBOJA JAHHBIX, RLIPA3HTL B IEHEXXHOM SKBUBAJIIEHTE HE TakK JieT-
ko. Ho 3nech ecTh 1 apyras npsimasi BbIrofia — yBEPEHHOCTb OIL30BATE -
JIS, 4TO B CHCTEME XPaHSTCS TOJIbKO MpaBUJIbHbBIE NaHHbBIE O 3aperucTpu-
POBaHHOM CYETe KJIMEHTa. DTy BBITOJY TOYHO BBIPA3UTh CJIOXHO, HO LIEH-
HOCTb €€ W TaK MOHATHA.

B momoGHBIX citydasix Bbl MOXETE OlLIEHMBAaTh HECKOJIBKO Pa3IUYHBIX
BBITOJI, TOJyYaeMbIX OT peaqu3aluy MpoeKTa, MpUYeM TS KaXI0u U3 HUX
WCTI0JIb30BaTh CBOM €MHMIBI U3MepeHuss. Hampumep, oueHUTHh 3ddeKT
OT BHEAPEHUS] CUCTEMbI TMO3BOJISIOT clenyionie kKaTeropuu: «CaKOHOM-
JNeHHbIe cpeacTeas, «[Ipubenib» n « HematepuanbHbie BHITOAB». [1py 5TOM
MPUIETCS BBIYUCISATD TPU OTHOLIEHUS MPUOBbLIENH U 3aTpaT sl KXol U3
peanu3yeMbiX B cucTeMe QYyHKIIUH — 1O OTHOMY JUISl KaXJA0il KaTeropuu.
DT0, KOHEYHO, HECKOJIbKO YCJIOXHUT CTOMMOCTHBIN aHAIU3, U K TOMY Xe
BO3HMKHET NOTOJHUTEJbHas TpobieMa. llpujgercs pemuth, Kakoil u3
(GyHKUIMI Ha3HAYUTH 0OJiee BBICOKMUI IPUOPUTET: TOM, IJISI KOTOPOM OT-
HOIIIeHUsI TIpUObLUIeit U 3aTpar — 3/6/2 Wiau TOM, IS KOTOPO COOTBET-
CTBYIOLIIME TOKa3aTeJu CcoCTaBisiioT 6/2/3. M306exaTb Takoil CUTyalluu

MOXHO, €CJIM IIPUBECTHU BCEC ll!!f!IPM K HEKOEMY 06H.[6My 3HaMEHaTeJI1o,
YTOOBI 151 KaXKIOu (])_\-’lll\‘lHIl-! [NOJY4HMTE OTHO3HAYHYIO OLICHKY €€ I10JIE3-
HOCTH.

CaMprit HpOCTOP'I BBIXOJ — MIPOCYMMUPOBATH IOJYUYEHHBIC 3HAYCHUA
IUIS KaXa0u KaTe€ropmm BbITOM. DTOT MeTox IIOAXOOUT, €CIMU aCc€ KaTEro-
PUn OIMHAKOBO Ba>XHBbI. PaSyMCCTCH, BCC 3TN BCJIMYMHBI BbIPaXC€HBI B pa3-
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HbIX eTMHUIIAX U3MEPEHUs, U 3TO BCE PABHO YTO CKJIAABIBATH YUCIO SI0-
JIOK, TPYUI ¥ amnejJbCUHOB B NIKOJbHOI 3amave mo apudmeruke. OgHaKo
Bac MOXeT MHTepecoBaTh U OOLIMI pe3yJabTaT — €CIM Bbl cuuTaeTe GpyK-
ThI, 2 HE SI0JIOKHU, TPYIIU U alleJIbCUHBI 10 OTAeNbHOCTU. B apyrom ciyuae,
KOTJIa Hy>XHa B3BEIIEHHAs OLleHKa, MOXHO MCI0Jb30BaTh B KAYECTBE KPU-
Tepus CpaBHEHMS CpeIHWE 3HAueHMS BCeX KaTeropuii BeIToH. JIMUHO s
MOJIb3YI0Ch KaK MePBbIM, TaK ¥ BTOPBIM METOIOM.

B GonbIIMHCTBE ciyyaeB, OMHAKO, pa3Hble KATeTOPUM BHITOI HMMEIOT
pa3Hyl0 CTEMEeHb BaXHOCTW Uil opraHm3auuu. B 3ToM cinyyae ciemyer
MPUCBOUTD KaXI0N U3 HUX CBOM KO3 (UIIMEHT BaXXHOCTU U, MTPUBOJS BCe
yyucaa K oblieMy 3HaMeHaTeNo, MPOCTO YMHOXATh 3HAUeHUE, MONTYyUYeH-
HOe ISl TAaHHOM KaTeropuu, Ha 3ToT KoadhduimeHT. BepHeMcs K paccMoT-
pEeHHOMY Bbilie mpuMepy. [lpearnonoxiy, Bbl PEIIMIM, YTO KaTeropus
«C3KOHOMJIEHHBIE CPEICTBa» MMEET CaMyl0 HU3KYIO CTENeHb BaXXHOCTH, B
TO BpeMsl Kak KaTeropusi «HemarepuanbHble BBITOIbI», HATIPOTUB, BeCbMa
BaxHa, a Kateropusi «[IpuGblIb» — ellle B ABa pa3a BaxkHee. Cienyer Ha-
3HAYUTh Kod3(pduinueHT 1 Kateropum «CIKOHOMIIEHHBIE CPENCTBA», 2 —
Kateropuu «HeMmarepuanbHble BBITOIbI», U 4 — Kareropuu «[IpuOBLIb».
[MonyyeHHBIe pe3yIbTAaThl MPEACTaBIeHH B Taba. 7-1.

Ta6bn. 7-1. Oxupgaemsiii acpdpekT oT BHEAPEHUs: Pa3NUYHbIX QYHKLMUIA

MNpubbinb, $ CakoHomnen- Hemarepwans- Cymma Cymma  CpepHee CpepHee

(koad- HLIE CPEACTBA  Hble BbIroAbl C yyeTom 3IHAYEHME IHAYeHWe
duument 4)  (koad- (koad- koaddu- C y4yeTom
cuument 1) duumeHT 2) LUHEHTOB K03 PULMEHTOB
'Dynkuus 1 3 6 2 L1 22 3.6 7.3
Dynkums 2 H 2 ] 11 32 1.6 10.6

TouHO Tak ke MOXHO CpaBHUBATh YMCJIEHHbIC 3HAYECHUST Pa3TIMIHBIX
KaTeropuid BbITOA AJIS pa3HbIX GYHKUMI U BbIpakaTh OMHU YHUCIOBBIEC 3HA-
yeHus yepes apyrue. Ckaxem, st Hekoel pyHkiuu X BechbMa 3aTpyaHU-
TEJIbHO JaTh TOY Y10 KOJIMYECTBEHHYIO OLIEHKY HeMaTepualbHOM BbITO/bI.
OxupaeTcsi, OAHAKO, YTO HeMaTepualbHble BBITOAbI OT €€ pealn3aluu
OynyT BABOE OoJiblle, YeM OT peanu3zauuu GyHKUUMU Y, a HemaTepuasib-
Hble BBITOABI OT peanu3auuu QyHKuuit Y u Z — npufaH3nTeIbHO ouHa-
KOBBIMU. BrojiHe ecTecTBEHHO MPUHSATH 32 €AMHUIY HEMaTepualbHbIE
BBITOJIBI OT peanu3auuu GyHKIuu Y, BbIpa3uB yepe3 Hee 3HaYeHUsI HeMa-
TepUaTbHOI BBITOMIBI JIS1 OCTANbHBIX GYHKIIUH.

CTOMMOCTHBIM aHaMU3 — YAOOHBIM U MPAaKTUYHBIA MHCTPYMEHT IJIs
OlLIEHKU oxupaaemolt mpubbiiu. OH MO3BOJSIET CPaBHUBATh OTHOCHUTENb-
HYIO LIEHHOCTb Pa3JIMYHbIX KOMIIOHEHTOB MPOEKTUpPyeMoi cucteMbl. On-
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HAKO 310 BCEro JIMIIb UHCTPYMEHT, [NO3BOMAAIONINI CIeJIaTh COOTBETCTBY-
fomue OUSHKH, 1 nudpsl, IMOJIYyYeHHBIE B pe3ybTaTe IMMOA00HBIX HCCIe10-
BAHWIT, HM B KOeM cJIyyae HeNlb3sl IPUHUMATh 32 HEIPENOXHYIO UCTUHY U
MPU MPOCKTUPOBAHUU CUCTEMBbI PYKOBOJICTBOBATHCS TOJILKO MMU. Jlaxe
€clii B MpOLECCe CTOMMOCTHOTO aHalu3a OOHapyXHTCs, 4YTo sl DYHK-
1y X OTHOILIEHME MPUOBLIEH W 3aTpaT OKaxXeTcs paBHBIM 12, mist pyHK-
mn Y — 2, MOXeT OBITh MPUHSITO PElicHKe peaan3oBaTh QyHKIUIO Y B
TepBylo ouepenb, a GyHKIIMIO X — BO BTOPYIO.

Pe3ynapTaThl CTOMMOCTHOTO aHa/M3a HYXHO MCMOJb30BaTh ¢ OOJbLION
OCTOPOXHOCTBIO, U YIMTEIRATL HE TOJBKO OTHOCUTEJIbHYIO BBITOIY OT pe-
aqu3aluu TeX UIW UHBIX QYHKIUN WIKM KOMIOHEHTOB, HO U MHOXECTBO
JIPYTUX BaxKHbIX (DaKTOpOB, HAMpPUMEpP CHUCTEMHblEe 3aBUCUMOCTHU. Brmpo-
YyeM, MocaelHUe TaKKe He SIBSIOTCS HEKMMU abcooTaMu, U B Tpoliecce
MPOEKTUPOBAHUSI CUCTEMBI BBl MOXETe BHOCUTH B HUX MomnpaBku. [Toato-
My MpexJe 4eM MPUCTYNaTh K peaqu3aluu KaxIoro CIeAyulero KoMno-
HEHTA, 3aHOBO MEePEeCMOTPUTE CAeJaHHbIE ISl HETO OLleHKU. Bo3MoxHO, B
npouecce paboThl BBISICHUTCS, YTO NEMCTBUTEIbHAS CTOMMOCTb peanu3a-
1LIUM HEKOTOPBIX YK€ TOTOBBIX KOMITIOHEHTOB CUJIbHO OTJIWYaeTCcs OT pac-
yeTHol. [lomoOHasi «mepeoleHKa» Ha OCHOBE TOYHBIX AAHHBIX MOXET
CWJIBHO MOBJIUSTH Ha Ballly OLIEHKY CTOUMOCTH, a B HEKOTOPBIX CIydyasx —
Jaxe 1e1ecoo0pa3HOCTH peain3alui OCTaJbHBIX KOMIIOHEHTOB CUCTEMBI.

Urorn

B 3T0i1 T71aBE MBI paCCMOTpPENU METO/bI, MO3BOJISIONINE OLIEHUTh CUCTEMY
Ha paHHUX 3Tanax pa3paboTKu. B mepBylo ouepeab ciefyeT OrnpeneauTb
LIEJIU CAUCTEMBI U BBIPA3UTh UX B TOYHBIX KPUTEPUIX, MO3BOJISIOLIUX CYy-
JIWUThb, YCIIENTHO JIX 3aBepIlieH JaHHBIU MpoekT. KpoMme Toro, Hy>kHO ormpe-
NeJIUTh TPAHUILIBI TPUMEHEHUS cucTeMbl. Bee pyHKIIMM U paGOThI, BBIXO-
MSIIKAE 32 paMKU 3TUX TPAHMUIL, HE SIBJSIIOTCST 00513aTeIbHBIMU TSI JAHHO-
ro MpOEKTa.

JlaHHbIe NEUCTBUS MOXHO Ha3BaThb <«HYJEBBIM B3TaOM» [ONTOTORKH.
OT0 BCETo JIUIIb IaTu, IpeaANnpuHUMaeMble TIepell TeM, KaK Bbl TPUCTYTH-
Te K coOCTBEHHO pa3paboTke. B cienyronieit rmase Mbl MOAPOOHO paccMOT-
pUM TEpBBIN 1IAr mpoliecca pa3paboTKu: ompeeneHre paboyux mpoliec-
coB, KOTOPLIE QymyT pean30BaHbl B CO3IaBaEMOU CHUCTEME.



OnpepeneHve padoumx
npoLeccoB

TNABA

BonpiiHCTBO 6a3 JaHHBIX MPOCKTUPYIOT IJISl TOr0, YTOObI XpaHWUTh U Ipe-
JOCTaBJIAThL IOJb30BATENI0 AOCTYII K HEKOTOPOMY MHOXECTBY JAHHBIX,
['maBHas 3agavya BCSIKOM 0a3bl JAHHBIX — OOECMEUUTh MOAAEPKKY HEKOEM
JEeITeIbHOCTU Tob30Bartes. Pabouuil npoyecc — 3TO OAHA WU HECKOJb-
KO OTAEJbHBIX 3a/a4, KOTOphIe, Oyaydyn coOpaHbl BMECTe, 0Opa3yioT OQHY
U3 obacTeil paboThl opraHu3anuu. [Ipoliecc TOproBoro 3akaza u MoucK
TeaeOHHOTO HOMepa KJIMEHTa COBMECTHO 00pa3yioT pabouuii mpoiiecc,
XOTS CYIIECTBEHHO Pa3IM4aloTCs MO CTETIEHU CIIOXHOCTH.

3adaya — OTHENbHBII BUI NEITEIbHOCTU, OTAEIbHBIN IIar pabodero
npoiuecca. Hampumep, mpoliecc perucTpallMd M BBIIIOJHEHUS TOPTOBOTO
3aKa3a COCTOUT U3 HECKOJIbKMX 3a/1au: «3anucath 3akas3», «[IpoBepuTh cyeT
nokymaressi», «I[IpoBepuTh Hanu4yMe ToBapa» U «JocTaBUTh 3aKa3». B To xke
BpeMsI TIpoliecc Moucka TeaehOHHOro HoMepa KJIMEHTa COCTOUT U3 eIMH-
CTBEHHOM 3amaun: «HalTH 3aMMchL, OTHOCIIIYIOCH K 9TOMY KIMEHTY».

PasHuia Mexny 3agadyeil M AeITeJbHOCTbIO MHOTAA TPYAHO Pa3inuM-
Ma. DT0 HAIIOMUHAET CUTYalMIO, KOrga aTpuOyT, NpeACTaBISIOLUA CO-
00ii CKaJISIpHYIO BEJIMYMHY B OJHOW MOJEIM JaHHBIX, B IPYroi mpeacras-
JIEH B BUIE HECKOJIbKUX OTACIbHBIX aTpuOyToB. Heuro, TpakTyeMoe Kak
JIESATebHOCTh B OMHOM MOJENH, TPAKTYeTCs KaK MPOLECC B IPYroi U pas-
OuBaeTCsa MpU 3TOM Ha OTJAEJbHBIE 3amadyd Ha Oojiee HU3KOM YPOBHE Jie-
ranuszauuu. Kak v mig npouecca MpoeKTUPOBAHUS MOIEIU JaHHBIX, pe-
IIeHUEe OCHOBAHO Ha CEMaHTUKE MPEAMETHOI 00JIacTu.

HekoTopble cucTeMbl He CBSI3aHbI C aHAJM30M pabOYMX MPOLIECCOB.
Creunaiu3upoOBaHHBIC CPEACTBA MOCTPOCHUSI OTYETOB, HANpUMEp, He
MOAACPXKUBAIOT CrieM(pUUECKHEe TTPOLECCHl, TaK KaK MpeaHa3HaAYCHbI IJIs
obecrieueHus1 OIpeNeeHHbIX 6Udoe desmenvHocmu. B 3TUX cilyyasx Hau-
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bosee NPUEMIEMO ITOCTPOCHUE IT0Jb30BATCIbCKUX CLHCHAPUCB. OHu 00-
CYyXIarTCAa B KOHIIEC 3TOM TJIaBHI.

BbiSBNieHMe CYLUECTBYIOMX PaboyMX NPOLECCOB

OmnpeneneHne rpaHUL] CO3MaBacMOM CCTEeMbl — TIEPBBIM IIaT B Xome AHa-
Ju3a OusHec-mpoueccoB. IIpexae yeM HauyumHaTh COOCTBEHHO aHaJu3,
HY>XHO YETKO YSICHUTbh, KaKHWE MPOILECCHl Bbl COOMPaeTeCh aHATU3UPOBATh.
[Mopsimok u3yyeHUsI MpOLEcCOB OObIYHO He urpaer poiu. Jlaxe eciiv Bbl
MPOCKTUPYETE MM CO30aCTEC KAKHUEC-TO 3JIEMEHTBI CUCTEMBI B IIEPBYIO O4YC-
penb (METON TIPpHPALLEHHIT), TO JOJXKHBI BBITOTHUTH XOTSI Obl OErJIbIA aHa-
JIN3 BceX pabovYMX IMPOLECCOB, KOTOPHIe OyIeT MOANepKUBATh CUCTEMA, IO
TOro, KakK IpUCTYNuTe K peannszanuu, CueaaB 3TO, BBl IIOJYyYUTe KapTUHY
JABMCHUMOCTEW MEXIY NPOLECCcaryi, a 9T0 MOXKET IMOBIUSIThH Ha MOPSIIOK, B
KOTOPOM BBHI OyIeTe co3MaBaTh KOMITOHEHTEHI.

Becepp! ¢ nonb3oBarensimu

[Tocne Toro kak Bbl OMpenevin MPOLEeCcChl, KOTOPblE OYIyT BKJIIOYEHBI B
paMKu CO3[1aBaeMOi CHUCTEMbI, HAaJO MOHSTh, KaK 3TU TMPOLECCHl MPOUC-
xonsaT. Ha manHoM artare He ciieqyeT CIMIIKOM MHOTO BHUMAaHUS yle-
JISITh BOIPOCY, Kakue BOOOILE CYIIECTBYIOT 3aauyu, U KakKue IMPOIECChl
TpeOYIOT NOMOJIHUTEIbHOTO aHanu3a. [IpocTto HalianuTe KOro-HUOYyIb, KTO
ckaxer: «Mtak, Mbl TIoJlydaemM 3TOT JOKYMEHT OT MpOAaBIia, U B MEPBYIO
oyepeab MPOCMaTPUBAEM €T0 Ha IIpeaAMeT KOPPEeKTHOTo 3anojHeHus1. Eciu
OH 3aIlOJIHCH NpaBUJIbHO, TO Mbl 3aHOCHUM €rO0 B IAIIKy IOKYIIaTeJid, U I10-
TOM...» 3ajaBaiiTe MHOXECTBO BOIPOCOB M 3alucChiBaliTe OTBeThl. Bam
HY>XHO TakXe B3SIThb MpUMepbl GOPM U OTYETOB, KOTOPBIE JIMOO SIBISIOTCS
BXOISIIIMMU TOKYMEHTaMu, Jubo co3naloTcsl B mpouecce padorsl. Iloka
Balia HejJb — MNPOCTO NMOHATH, YTO NPOUCXOIUT.

Kcraru, 60ABIIMHCTBO aHATUTUKOB HAa3bIBAIOT 3Ty (hady «MHTePBLIO K
poBaHUe ToJjib3oBareeii». S mpeanounTato TepMuH «becena». Jlerko He-
NOOLIEHUTh CTpax MoJib30BaTesieil mepen KOMOblOTEpaMU, paclpoCTpaHeH-
HBII Jaxe cpeiau TeX, KTO aKTUBHO MMU MOJb3yeTcsl. MHOXECTBO JIIofei
oIracaloTcsl, YTO KOMIIbIOTEP BBITECHUT UX ¢ paboyero Mecra, U «HHTE[-
BbIOMPOBAHUC M0Jb30BaTeaeii» MOXET IMPUBECTU UX K OlLlI/I60‘{HOMy MHE-
HUI0, YTO BCE 3TO 3aTESHO C LIEJbI0 COKPATUTD IITAThl. DTO OCOOEHHO Ka-
caeTcs OOJIBLINX OPTaHU3AIM, TJe HEBO3MOXHO MEePErOBOPUTH C KaXKIbIM
COTPYIHUKOM, U OOJIBILIMHCTBO COBEPIIEHHO HE 3HAIOT, KTO Bbl TAKOW U
YTO coOMpaeTech CaesaTh.

Tam, rae 3To BO3MOXHO (M Jaxe TaM, Ile HEBO3MOXHO), MocTapaii-
Tech IodecenoBaTh ¢ COTPYIHMHKAMM, IPUYEM HE CTOJILKO C MEHEIXepaMu
BBICIIIETO 3B€HA U PYKOBOAUTEISIMU, CKOJIBKO C HEMOCPEACTBEHHBIMU UC-
noaHuTeassMu. OOBIYHO TOIM-MEHEIKEePbl UMEIOT TOJIbKO caMmoe ooliiee
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NpencTaBaeHre O Mpoleccax, KOTOPbIMU PyKOBOAST. Te, KTO eXXeqHEBHO
BBITIOJIHSIET YEPHOBYIO paboTy, Jiyullle U TOJHEe pacckaxXyT BaM O Mpo-
Onemax, ¢ KOTopbiMU cTajikuBatoTcs. KoHeuHo, clieayeT MoroBopuTh U €
PYKOBOAUTENSAMUA — OHM JIyYIlle 3HAIOT, AJIS Yero BBITIOJHSIOTCS T€ WIK
WHbBIC OTIePALIMM UT UTO MOXHO CUMTATh YCIICIIIHBIM BBIITOJHEHUEM Ollepa-
LMK, a YTO OIIMOKOM.

Bo Bpems a3Tux Gecen 006s13aTeIbHO 3aTPOHBTE BOIPOCHl MCKJIIOYEHU I
u3 npaBuy. CKaxeM, IOJIb30BaTe]b roBOpUT: «Mbl MpoBepsieM 3aKa3 Ha
MOJIHOTY 3aIojiHeHUs ¢opMbl». Tak BOT, Bbl JOJIXHBI TOYHO 3HATh, YTO
NPOUCXOInT. ecin (hopMa 3amojsHeHa He MoJHOCThIo. CKopee BCero, OHU
MPOCTO OTHPABISIOT e Ha3a/1, HY a eClii HaoO0OpOT: OHM [HITAKTCH 3a-
MOJHUTh (DopMy camocTosiTeJbHO? Bo3MoXHO, Bala cucteMa MO3BOJUT
00J1er4YuTh 3TOT Ipouecc. s a1060i onepaiiii, KOTOPYIO BBIMOJIHSIET
MOJIb30BaTe/ b, CIEAYyeT 3HaTh, KaKue OMUOKM MOTYT BO3ZHMKATL, U YTO
MPOUCXOJUT IIPU STOM JaJibliie.

HyXHOo 4eTKo MpeacTaBisiTh, YTO MPOMCXOAUT C MOJYYEHHBIMU JaH-
HBIMU MPU BBIMOJHEHUU Olepatini. Kakue ajieMeHTh MHQopMauuu Oy-
IyT ucnonab3oBathesa? OTKyna oHu noctymnaiT? B kakoit dopme? Yto npo-
VCXOMIUT, €CJIM UX HET UM OHU IpeacTaBieHbl HeBepHO? M3 0TBETOB cKJa-
IBIBAETCSl MpejBapUTeIbHAsl rpydasi KapTMHA KOHLIENTYadbHOI MoJeIu
IaHHBIX, KOTOPYIO MbI OyaeM oOCyXaaTh B CIeAYIOLIEH TIJiaBe.

BosbIIMHCTBO 3a1a4 BHYTPU MPOLECCa BHIMOJIHSIOTCS pa3HbIMU JIIOIb-
mu. OUeBUAHO, BaM MPUIETCS MIEPETOBOPUTH C KAXKIBIM. DTa peKomMeHaa-
LIUsI OTHOCUTCSI U K JIIOASIM, Ubsl ICSITEIbHOCTD JIEXXUT BHE PaMOK IMPOEKTa.
Hanpumep, Bo3bMeM OMUCAHHBIM BhIlIE MPOLECC CO3AAHUS TOPTOBOTO
3aka3za. 3agaua «IlocraBka ToBapa» MOXET MPEACTaBJISITh COOOM, 1O CYTH,
onepauuio «OTNpaBUTh 3aKa3 B OTAE] NOCTaBKU», a TO, YTO MPOUCXOIUT
MOTOM B OTJeJie JOCTaBKU, YK€ HaXOAUTCS BHE paMoOK IpoekTta. S cone-
TYI0O BaM BCE€ e MOTOBOPUTbH C COTPYAHMKAMU OTAEIA JOCTABKM U BBISIC-
HUTH, MOJYYAIOT JIM OHM BCIO HEOOXonumyio MHGopMaluio u ynobHa au
11 HUX popMa ee MpeaocTaBIeHUS.

Jpyroit mpumMep: eciu Ha KakKOW-TO CTaauu mpolecca GopMupyeTcs
OTYET, BaM HYXHO HalTHU 4ejloBeKa, KOTOPHIA 3TOT OTYET MOJYy4yaeT, U
BBISICHUTb, YTO OH C HUM JejaeT. (YIUBUTENbHO, KAK MHOTO OeCT0Ie3HbIX
oymar LMpryIMpyeT B opranu3anuax!) Ho gaire order meiicTBUTEIBHO Hy-
KeH, U TOTJa OYeHb BaXKHO, YTOOBI OH CojAepKasl BEPHYIO MHGOPMALIMIO U
ObLI MpeacTaBlieH B HY:KHOM ¢hopMare.

Onpepenenve 3apau

[Tocne Gecen ¢ monb3oBaTeNsIMU, Yblo pabOTy MpU3BaHa OOJETYUTH Balla
CHCTeMa, Y Bac JOJDKHO CIOXHUTBLCS YETKOe TMpelcTaBlieHrue 000 BCeX BbI-
MoJIHAeMBbIX oniepanusax. [IpoaHaIM3MpoBaB MOJIYYSHHYIO HHGOPMAIKIO,



OTIPENE/IUTE TOCTIEeNOBAaTEIbHOCTh CBI3aHHBIX MEXIy COOOH OIeparuii.
I napHas Xe ueib — GOopMyIUpoBaHue OU3HEC-TIPABUJ IIPOLIECCOB.

B Hauaje riaBbl g ONpeaenunia 3aJauy Kak OTAeJAbHYIO onepauuio. Te-
epb YTOYHIO, YTO 3HAYUT CJIOBO «OTAEjbHAasl» B JaHHOM KOHTEKCTE:
orepanusi UMeeT YETKO OIMpeAeccHHble HauyajJlo U KOHEll, U BCE COOT-
BETCTBYIOIME OM3HEC-TTPaBUJIa CTIIPaBETUBBI 10 U TIOCJIEe €€ BhITTOJTHEHMSI.
BpeMeHHO HapywaTh 3T NpaBuUIa 10TTYCTHMO JIMIIb HA 3Tare BbIMOJHE-

HUA 3a7a4M.

Busnec-npasuio He O00Jlee YeM OrpaHUYEeHME, KOTOPOE BBITEKAET 13
0COOEHHOCTE! IpeaMeTHOM 001acTh, B OTAMYME OT OrPaHUYECHUIA, OIIpe-
JeJICHHBIX, HAIPUMEP, IJIS1 TUIIOB JaHHBIX. Tak «3aka3kl HE MOTYT UMETh
JaToi mocTaBKu 36 ampesist» He siBJisieTcsl OM3HeC-TpaBUJIOM, TaK KakK 3TO
orpaHM4yeHue moMeHa «1aTa». (DTo, KOHEYHO, HauBHBIN Ipumep.) Ho
«,1aTa IIOCTaBKM TOBapa He MOXKET ITPEAIIeCTBOBATh IaTe 3aKa3a» BhITeKa-
€T U3 0COOEHHOCTel OM3Heca, TakK YTO 3TO — OM3Hec-IpaBMWJIO (WIH, II0
MEHbIIIEil Mepe, MOXET SIBIISITbCSI TaKOBhIM). KcraTu, TepMuUH «OHU3HEC-
MIPaBUJIO» KCIIOJb3YyeTCs, HaxXe eCIM OpraHM3alus He 3aHUMAaeTCs KOM-
MEpPYECKOIl NeATeIbHOCThIO. ba3a maHHBIX, KOTOPYIO BBl CO3MaeTe IJIsl CO-
XpaHeHus MHOOPMalMU O KOJUIEKLIUU APEBHUX HAKOHEYHUKOB CTpeEl,
TaKXe COMEPXUT OM3HEeC-[IpaBUIIA.

OrpoMHast BaXKHOCTb OM3HeC-IIpaBUJI CBSI3aHA CO CIOCO0aMu 06paboT-
KW JaHHBIX; HanpuMep, «[[0YTOBBII KOI 3aKa34MKa HE MOXET OBITh IyC-
ThIM» U «JlaTa cueTa-¢akTyphbl He JOJKHA IpeAllecTBOBATh AaTe [MOCTAB-
KM TOBapas». [Ipyrue npaBuia, Takue Kak «Ipebyercss ogoopeHre pyKOBO-
IUTEs] TOProBOTO OTHEa, €CAM 3aKa3UMK IPEBBICUJ CBOM KpemuT» He
HajaraloT Ha JaHHBIE SIBHBIX OTPAaHWYEHUI, XOTSI KaKHWe-TO KOHKDPETHBIE
3HAYEHUS JaHHBIX MOTYT «3dNyCKATE» 3TO OM3HEC-TIpaBUJIO B pabory

He nyraiitech, popMynupoBaHue OHIHEC-TIPABHI HE CTOJb YK TSIXKe-
nas 3amada. Bce, 4To HY>XHO cmenaTb — 3TO OTBETUTHh Ha Bompoc: «Kakue
3[€Ch MOTYT IIPOU30MTH OIIMOKM, U YTO IMIPOUCXOAUT, €CIAU OHU CIydaloT-
cga?» BaM He HYXHO CIMIIKOM CUJIbHO OECIIOKOUTBCS Ha 3TOM 3Tare O
nmetansgx. Jleraim — 3T0 4acTh KOHIENTYyaJIbHONW MOIENM HaHHBIX, KOTO-
PYIO BBl IOCTPOUTE MO3XKe. A ceiiyac CrpyImpyiTe orepaluy 1 OoIpee-
JINTh OM3HEC-TIpaBUjIa, KOTOPBIM 3TU ONEpallMd MOTIMHSIOTCS.

JlaBaiiTe pacCMOTpUM CliE OAuH mpuMep. LONycTum, Bl COCTABMIM
CNEOVIONIHI CIIMCOK 3amad.

IIpoBepuTh, BCe JIU MyHKTHI 3asIBKU 3aIT0JTHEHBI.

3arpocuTh JTaHHBIE O ITOKYyIaTesIe (eCJIM OHM YK€ BBEIEHbI B CUCTEMY).
3amucaTth MHPOPMAIIMIO O TTOCTaBKe.

BuecTu cBemeHUs o0 3aKase.

IIprcBOUTH HOBOMY ITOKYIIATEJIO MOPSIIKOBBII HOMED.

o
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6. llposepuTh HaIMYME TOBapa.

7. TIpoBepuTb KpeOUT, KOTOPBIM pacIiojaraet MoKyiaTeis,
8. CoOpatp 3aka3s.

9. YmakoBaTb TOBap.

10. IToAroToBUTH TPAHCTIOPTHYIO JOKYMEHTALIMIO.

YT10 MOXHO cKazaTh, OETJIO IPOCMOTPEB 3TOT crucok? Ilpexne Bcero,
MOPsIIOK olepaluil 3anucaH npousBosbHO. Ho 3T0 He cTpaliHO — Bedb
BBbI MPOCTO TMbITAETECH MOHSTh, KaK BBITTOJHSIOTCS T€ UJIM MHbIE 3a7a4H, a
caMU TPOoIeCChl MpoaHAIU3UpPYyeTe Mo3XKe. 3aaun TakKe pa3jandarTcs 1Mo
CTETeHU NeTalu3aluu, 1 MOo3AHee Mbl PACCMOTPUM U 3TOT BOMpOC. A celi-
yac 1aBaiTe MpocTo UAEHTUGUIMpPYEeM 3adadyu.

[leiicTBue, onucaHHoe B M. 1: «[IpoBepuTh, Bce M MyHKTHI 3asIBKU 3a-
MOJIHEHbI», — MMEET YeTKO OIpeaeeHHble Hayaao U KoHel. OHO Hauyu-
HaeTcsl, KOTa COTPYIHUK MMOJydyaeT HOBBIM 3aKa3. M 3aKAHUUBACTCS, KOT-
Ja JOKYMEHT IMOJIHOCThIO IMpoBepeH. Bo3MOXKHO, Bce OM3HEC-TIpaBuia Bhbl-
MOJIHEHBI ellle 10 Hayajia padoThl, TOrMa HUKAKMX OCIOXKHEHU He OyIeT,
Eciau mocTynuBLIMiA TOKYMEHT HE COOTBETCTBYET OH3IHEC-MpaBulaM. OH
OyaeT oTBeprHyT. Takum o0pa3oM, eciu Ipoliecc Hayajics, TO Bce Ou3-
Hec-TIpaBuJjia BHITTOJHEHBI. Tak uTo 3agaya 1 — 3TO OTHEIbHAs orepaiusl.

B m. 2 comepXutcsi enMHCTBEHHOE OM3HEC-IPaBUIO — «3aIllpPOCHUTH
JaHHBIC O MOKYyIaTe/ic». DT0 03HAaYaeT, YTO JaHHBIE O ITOKyIaTelie JOJIK-
HBI OBITH JOCTYITHBI 3aMpPaLIHBAKNIEMY UX COTPYAHUKY. [IpearoaoxmM,
4TO JI000M COTPYOHUK, BLIMOJHAWILKI 3TO JeiicTBUEe, 00OJagaeT JOCTY-
noM K mHopmauuu. Onepauus HauMHaAeTCs, KOraa 3asiBKa MpoOBEpeHa,
HO TIOCKOJIbKY TaHHbBIE O MOKyMaTeje OyayT UCIIOJIb30BaThCS U B AANLHEN~
1IIeM, HeJb3sl CKa3aTh, YTO JEUCTBHE 3aBEPIICHO TOINa-TO U TEM-TO. DTO
He 3ajaya, 3TO OIWH U3 2JIEMEHTOB 3aJayMu.

JlaHHBI€ O TTOKyIIaTesie UCIOb3YyIoTCs B II1. 3 («3anucaTh MHGOpMaI1io
0 mocTtaBke») U M. 5 («IIprCBOUTH MOKYyMaTeNI0 MOPSAKOBBIA HOMED® ).
CrnenoBareibHO, 3TU MYyHKThI OTHOCSITCSI K OMHOM 3amaye. [lelcTBUTEIb-
HO, MM. 2—35 MOTYT ObITh O0OBEAMHEHBI B OJHY 3amauyy — «O0paboTarh 3a-
Ka3». Torga nm. 4 «<BHecTH cBegeHUS O 3aKka3e» — YacTb ONEepalMu I0 3a-
nucu nHbopMauuu. U He yauBiasiiiTeCh, YTO HEKOTOPbIE ONEpallii mpo-
HCXOAAT OJHOBpeMeHHO. B cucreMax ¢ pydyHoii 00paboTKO# JaHHBIX Yac-
TO JieT4ye 3arMmoJHUTh OMHOBPEMEHHO ABe (POPMBI; 4 TO, YTO 3TU HOPMBI OT-
HOCSITCS K JIOTMYECKHU pa3HBIM OMepaliusiM, He MMeeT 3HaYeHUsI.

MpbI mojydyunu HEKOTOPYIO MOCJEeN0BaTEIbHOCTD ONepaluil, pa3oUThIX
Ha yeThIpe Tpynmnbl. OHA HAYUMHAETCS, KOTAa JOKYMEHT MPOBEPEH, U 3a-
KaH4YMBaeTCsl, Korma Bcs nHdopmManus 3anvcaHa. Ho cyiectByer npooiie-
Ma. KiimeHT He MOXEeT pa3MeCTUTh 3aKa3, €ClIM MCUEPIIaH €ro KpeAuT, HO
HaJlMuue Kpenura He IpoBepsieTcsl BIUIOTh A0 M. 7 («IIpoBeputh Kpemwur,
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KOTOPBIM pacriojiaraet nokyriatelib» ), a 9T0 MIPOUCXOAUT yXe TMocie TOoro,
KakK ToJIb30BaTesb YO 1i/csl B HAJIMYUK ToBapa Ha ckiane. TeM He MeHee,
0 TeX TMOop, MoKa KpenuT He MPOBEpPEeH, Bbl HE MOXETe TapaHTUPOBATh,
YTO BBIMOJHEHHI Bce OM3Hec-mpaBuia. [loatoMy m. 7 Takke JOMKEH Dhith
yacTplo 3anauyn «OD0paloTka 3akazar.

Tem He MeHee, 1. 6 («[IpoBepuTh HaJUUKME TOBapa») HE OTHOCUTCS IO
CMBICIY K rpoiieccy 00paboTku 3akaza. MaKTUYECKU, OH TPEACTABISIET
co0oli OTHE/NbHYIO 3a/auy, KOTopash HauMHaeTcs, eciu obpaboTka 3aKasa
3aBeplileHa, U 3aKaHYMBAETCS 1101 BEPIICHHUEM, UTO TAKOM TOBAap €CTh Ha
cKkJane B TpeOyeMOM KOJIMYECTBE.

To, 4To 3ama4m BBHITIOJHSIIOTCS B IPYTOM TIOPSIZIKE, YaCTO TIPOCTO CIIe -
CTBUE CJIOXUBIICHCS MPAaKTUKU, a UHOTIA — HEJIOCMOTpP OPraHU3aTOPOB
npoliecca. YBbI, B JJIOOOM CTydae 3TO MOXKET HeTaTUBHO TTOBJIMSTh Ha Pa
060TOCITIOCOOHOCTh CUCTEMBI.

BepHemcsa k Hamemy npumMepy. Eciu Hanuuue ToBapa mpoBepsieTcs B
MEepBYI0 OouYepeb MPOCTO MOTOMY, YTO TakK Jierdye, Bbl MOXETe U3MEHUTH
MOPSAOK BbIMOJHEHUS omnepauuil. Ho cienyer mMoHATb, Kak Bidnmo,1cii
CTBYIOT Tpolecchl o0paboTKM 3aka3a W TPOLIECChl, MPOUCXOISLINE Ha
CKJlajie, ¥ TOYeMY TpeOyeTCs HeMeleHH:Asl TpoBepKa HAJIUYUI TOBapa Ha
cKJIazie, a 3aTeM y4ecTb 3TO B3aMMOJICHCTBUE MPU CO3MaHUU CUCTEMBI.

Oco00 OoTMEUY: He HYXHO AeTaJbHO OlpeiensTh Ou3Hec-IpaBuia ais
KaXKI0# 3a1aun, yOEAUTeCTs TOALKD, YTO OHU BhIMOIHs0TCS. [Ipenmnono-
KUM, YTO 3aKa3 He OyaeT NPUHSAT, eCJIM OH He yIOBJIeTBOpsieT OU3Hec-Tpa-
BWJIaM, TOTJIa Ha JAaHHOM 3Tarle JeTaJbHO U3yyaTh 3TU MpaBUia HE HYXHO,
Ecnu 661 MBI OOHApYXuJM, YTO 3aKa3 HE MOXET ObIThb MPUHST, TTOKa Ha
CKJIaZie HeT HYXXHOTO ToBapa B HY>XKHOM KOJHYeCTBe, 3amava «[[posecpurs
Haluyue ToBapa» cTaja Obl 4acThlo 3amauu «OOpaboraTh 3akas3», a Tepe-
IPYNIYPOBKA Olepalliii BHYTPU 3afad U MeXIy HUMU JOCTATOYHO MPOCTa.
Kputnuecku xe BaXXHO MPaBUWIBHO OMpPEAEINUTh 3aa4i U 0003HAYUTh UX
YeTKME TPaHMIlIbL

AHanu3 ocraBIIMXCS TpexX MyHKTOB: 8, 9, u 10, — 3aBUCUT OT TpaHUIL
npoekTa. Eciu pazpabarbiBaemasi cucTeMa J0JIKHA MOANEPKUBATh MOCTaB-
Ky TOBapa, HYXHO TLIATENLHO U3yduTh UX. Eciy ke GyHKIMU CHUCTEMBI
orpaHHMYeHbl 00pabOTKOI 3aKa3a M OTIPABKON €ro B OTAEN [0CTABKN, 9TH
MYHKTBl MOXHO O0bEIUHUTH B ONHY 3a1auy — «OTHNpaBuTh 3aKka3 B OTHEI
IIOCTaBKU».

KoHeuyHo, MoXxeT 0Ka3aThesl, 4TO BIOCAEICTBUU CTAHET U3BECTHO €lle
4To-T00, 1 3TON MHPOpMaLeld Helb3s OydeT IpeHeopedb. SIcHO, 4TO
KaXIblil U3 3TUX MYHKTOB SIBJISIETCS] OTIENbHOM 3a1aueii, a MoCjeNHss 3a-
nava B criucke — «[1oAroToBUTh TPaHCTIOPTHYIO TOKYMEHTAIIUIO», JaXe
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OTHENBHBIM pabouuM mpoueccoM. Ho atu rniporiecchi yxke HaXoAsITCsA BHE
paMoK fIPOEKTa, TaK YTO Mbl He OyJeM WX paccMaTpUBaTh.

HTak, BOT mepepaboOTaHHBIM CIMCOK 3aaady.
« 3apauva 1. [IpoBepuTh, BCe 1M MYHKTHI 3asIBKU 3aII0JTHEHBI,
e 3anmaua 2. O0paborath 3aKa3.

* DOmani. 3anpocuTh JaHHBIE O MOKYIaTelE.

* 9man 2. 3anucaTb nHGOPMALUIO O TTOCTABKE.

* Dman 3, BHecTu cBegeHUs O 3aKase.

* Oman 4, [IpucBouTh NOKYyNaTeI0 MOPSIIKOBBIIA HOMED.

* DOman 5. IlpoBepUTh KpEeaUT, KOTOPBIM pacIiojiaraeT IMoKynaTeb.
e 3anaua 3. [IpoBepuTh HaTUYME TOBapa.
' 3anaua 4. OTripaBUTH 3aKa3 B OT/AEJ JOCTaBKH.

* JOman 1. CobpaTh 3aKa3s.

s Dman 2. YakoBaTb TOBap.

* JOman 3. [1oArOTOBUTHTPAHCTIOPTHYIO TOKYMEHTAIMIO.

CosznaBasl CIIMCOK 3aJay M IIPOLIECCOB, Bbl 00SI3aTE€IbHO OOHAPYXUTE,
YTO HEKOTOpPbIE BEIIW TMOHSJIM HEBEPHO, U B 3TOM Clyyae MPUAETCS T0-
BTOpPHO OecenoBaTh C II0Jb30BaTeJeM, UTOOBI MPOSICHUTh CUTyauuo. B
J000M ciiydyae, Hy>XXHO YTOObI MOJIb30BaTENN OLEHUIN PE3YJIbTaThl Ballei
pabotsl. YacTo 370 MPUBOAUT K TOMY, YTO OHM BCIIOMUHAIOT O HEKOTOPBIX
BaXXHBIX BCIUAX, KOTOPbIE ObUIM MMM YNYIIEHBl U O KOTOPHIX BbI 3a0bLIN
CIIPOCUTb.

AHanu? pabouux IPOIECCOB

Tenepp, Kkoraa y Bac NosiBUJIOCH SICHOE MPEICTABIEHUE O [IPOHCXOIS 1Y B
opraHu3aluu Mpoleccax, caMoe BpeMsl MpoaHaIu3MpoBaTh 3TU Mpoliec-
Cbl, YTOOBI MTOHATH, MOXHO JIM UX yay4dimuTh. Kak s yxe ropopuia, 00ib-
IUMHCTBO OpraHU3aluil Ype3BbIYaliHO UHEPTHBI. DTO OTHOCUTCS KaK K pa-
0ouuM mpoileccaM, Tak U K paboTe ¢ JOKyMeHTaMu. BHeapeHue KOMIIbIO-
TEPHOU CHUCTEMbl — XOpollasi BO3MOXHOCTb U3MEHUTh CUTYALIUIO.

Yacro pabouyue mpoliecchl MOXHO CYIIECTBEHHO YJYUYIIUTb MPOCTOM
MeperpynmnupoBKOi omnepaiuii, ycTpaHUB HEOOXOIUMOCTh MHOTOKPATHO
MOBTOPSATH OJHU U Te e neiicTBus. [Ipotecc Tuna: «5 genato geiictue A
U Tepenaro pesyjbTaTbl BaM, MOTOM Bbl jAefaete B u mepemaere oOpaTHO
MHe, 1 Toraa s nejato C» TpyAHO OUEHUTh, OCOOEHHO €CJIU Bbl B HETO BOB-~
JieYeHbl, HO BCE CTAHOBUTCSI COBEPLIEHHO SICHO, €CJIM COCTaBUTb CITMCOK
onepauuiu.

YT1o0Obl MPOBECTU 3TOT BUJ aHAIM3a, CJIEAYEeT SICHO OCO3HABaTh CBSI3b
Mexay onepauusiMu. BHYTpu M1000ro npoiecca HEKOTOpble oNepaluu
3aBUCST OT IPYTUX U AOJIKHBI ObITh 3aBEPUIEHBI B ONPEIEIEHHOM MOPS/I-
ke. Bbl He MoxeTe, HampuMep, NepeaaTh 3aKka3 B OTIEN 10CTaBKH, Mpexie
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yeM 3TOT 3aka3 Oymer obpaboTtaH. Ho apyrue omepanuu MOXHO BBITION-
HSITHh B MPOM3BOJBHOM ToOpsiaKe. Hampumep, He mmeeT 3HaYeHUs, TPU-
CBaMBaeTCs HOMEpP 3aKa34yMKy J0 MJIM Toce 3aMucu MHOOPMAaIKU O To-
CTaBKe.

BaxHo 0OHapyXuTbhb CBSI3b MeXmy maHHbIMH. HekoTopble omepanuu
OTBEYAIOT 3a CO3JaHUe MaHHbBIX, MCIOJb3YEeMbIX B IPYTUX OIEpalusx: Ha-
MpuMep, TaKMX KaK HoMepa 3aKa3ynKoB. B ofHOI M3 KOMIMaHU — MOUX
KJIMEHTOB, CYIIECTBOBAJI MOPSAOK MpUeMa 3aKa30B, aHaJOTMYHBINA OIMu-
CaHHOMY B 00111x YepTax is MPeABIAYIIEM pa3fienie, 3a UCKITIOUeHUEM TOTO,
YTO TIPUCBOCHUEM HOMEpPaA 3aKa3uMKy 1 TTPOBEPKOI €ro KpeanuTa 3aHuMal-
cs He oTmen mpojax, a oyxrantepus. Otmen mpoaax oTBevan 3a 06paboT-
Ky 3aKa3za. DTOT MPOLECC [IPeACTARIAICS B BUIE CISAYIONIETO CIHUCKA.

e 3anauva 1. [IpoBeputh, Bce U MMYHKTHI 3asIBKU 3aII0JHEHBI.
e 3amaya 2. OGpaboraTh 3aKa3.

* DOman 1. 3anipocuTh DaHHBIE O TTOKyIaTele.

*  Oman 2. 3anucatb MHGOPMAIINIO O TIOCTABKE.

» Dman 3. BHecTucBeIeHWA O 3aKase.

e 3apava 3. [IpoBepuTh KpeIUT, KOTOPBIM pacriojiaraeT MOKYyIaTeb.
* Oman 1. HaBecTu cipaBKu O IOKYyIIaTese.
* Dman 2. TIpoBepUTHh KPEIHUT.
* 9man 3. TlpucBouTh MOKyMNaTEJIO MOPSIKOBBI HOMEP.
e 3anaua 4. 3aBepmuTh 00pabOTKY 3aKa3a,
*  DOman 1. TlpoBeputh HaAM4YKE TOBapa.
* DOman 2. OTnpaBuUTh 3aKa3 B OTAE] JOCTABKU.

e

3anavy 3 BBITIOJHSET OyXraJITepusi, KOTOpasl BO3BpalllaeT 3aka3 B OTIE
MpoAaX, TOJNHKO €CIW MOKYMaTesb pacrojaraeT 10CTaTOYHbIM KPEIUTOM.
PasymeeTcs, ocraercst mpobiiema: TiepBOHaYaIbHbIE TaHHBIE YK€ BHece-
HBI. J/Ieo He TOJIbKO B TOM, UYTO, €CIM Yy TTOKYIaTesl He ObUIO CpeACTB Ha
cueTe, paHee BBITIOJHSJIACh JUITHSASA paboTa. Bo3HuWKama Takke HeoOXo-
IUMOCTH MEPUOANIECKH YAAISITh TUITHUE 3aKa3bl. A 3TO BEJIO K TOMY, YTO
MepcoHai, 3aHATHI BBOJAOM HAaHHBIX, MOCTOSTHHO «Pa3pbIBajCsS» MEXIY
OyxranaTepueil W OTHENIOM TPOJaX, KOTOPBIM TPeOOBaJIOCh 3alOJHUTD 3a-
SIBKU (M TOJYYUTh KOMUCCUOHHBIe). MI3MeHeHre MopsiiKa BHITIOTHEHUS
orepalnuii, Korma OCTaTOK CPEICTB Ha cCYeTe MpOBepsuicsd 10 00paboTKu
3aKa3a OTAEJIOM TMPOoJax, YCTPAaHUIO 3TU MPOOJIEMBI.

[TomMyrMoO moAaTBepXIEeHUST CBsI3ei MeXOy 3amadyaMmu, CJemyeT IpoBe-
pUTh, HYXXHa X BOOOIIE Ta WJIM UHas onepalusi. Takue HEHYXHbIE 3TaIlbl
penKo 6pocaroTcs B TJ1a3a cpasy ke, HO OTCIIeXXMBasl TIOTOK JaHHBIX MEXKITY
3amayaMm Tpoliecca, UX MOXHO OOHApPYXHUTh. MajJloBEpOSITHO, UTO ILieJIbie
3ama4u WM 9aCTHU 3a/ay SBJISIOTCS COBCEM YX JIMIMHUMU. Yarre Bcero Ta-
KWe 3Tambl «MacKUpPYIOTCSI» MOI B3aUMOJACHCTBHME MEXAy Mpolieccamu,
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['eHepaiid HeHyXHBIX OTYETOB — XOPOLIMI IIPUMED TaKOM OecIosie3Hoi
eI TeTbHOCTH.

KoneuHo, 310 He MOBOI MOJHOCTHIO JIOMATh YCTOSIBIIMECS pabouue
npoueccs. 4 Obl He coBeTOoBaja BaM OOBSBISITH TeTKe [epTpyne, yTo ei
HY>KHO 3aHOBO IepeyuYMBaThCs BsI3aTh, €CJIM OHA MOMPOCKUIa BaC KOMITbIO-
TepU3UpOBaTh Ipoliecc pa3paboTku yzopa. HeadbdekTuBHbIE TpOiecChl
BCTpeYaroTcsl He Tak yx yacto. Ho ecnu Bailia 3anaya — rnoMoyb 3aKa3yuKy
93¢ deKTUBHO OpraHn3oBaTh paboTy, TO MEPECMOTP pabOUYUX MPOLECCOB —
OIWH U3 CIOCOOOB NOCTUYb 3TOU LIEIH.

IIOKYMEHTMPOBaHME Paboulx IPOLEeCCOB

Kak u n100ble Apyrue cOCTABNSIONIME IpoLiecca MPOEKTUPOBAHMSI, IIPO-
IOJIKMTEJIbHOCTh aHajiu3a pabouux IMPOLIECCOB U JOKYMEHTHUPOBAHUE DE-
3yJIbTATOB JOJIXKHBI ObITh IPOIMOPLMOHAIBHBI CI0XHOCTU cucTeMbl. Ilpu
MPOEKTUPOBAHUU IIPOCTOI CUCTEMBI IJIsI OTCIEKUBAHUS UMEH U HOMEPOB
TeneoHOB MOTpedyeTcsl He OoJjiee yaca Ha OOCYXIEeHME U COCTaBJICHUE

KPaTKMX 3aMETOK «IJiI BHYTPEHHETO TOJIL30BAHMS».
Tem He meHee, s1 Obl peKOMEHI0Baja MPOBECTU HE MEHEe NBYX BCTpeY
¢ 3aKa34MKaMM Jlaxe caMoro npocrtoro npoekta. Leab Bropoit BcTpeun —

YTOUHUTH, MPABWIbHO JIM Bbl MOHSIMU TPeOOBaHUS 3aKa34uMKa, MOATBEP-
IUTh B3aMMOIIOHMMAaHME M COIJIacOBaTh IJIaH padoT.

Bonee cioxHble MPOEKThI MOTYT MOTPeOOBATh HECKOJIBKUX Hemelb 0f-
CYXIEeHUS IeTaeil ¢ NIeCITKAaMU JIIOIei, CTOIb Xe CIIOXHBIM OyaeT U 10-
KyMeHTUpoBaHue. CTPpYKTYpMPOBAaHHbINM CIIMCOK 3a7a4y ¥ CTaAUil HAMOAO-
Oue OMMCAHHOTO B 3TOM IJIaBe, MOAXOAMT JJISI JOKYMEHTUPOBAHUS IIPO-
CTOro mpoekra. [lyig Gojee CIOXHBIX CIy4yaeB s MPEAIIOYUTAI0 CO31aBaTh
WJUTIOCTPaLUU.

B uHaycTpuu mporpaMMHOro oGecreyeHusl XOpOoIllo CTaHIapTU30Ba-
HbI JMarpaMMBbl «CYIIHOCTH — CBSI3W», UCITOJb3yeMbIe TSI JOKYMEHTUPO-
BaHMs. s nuarpaMM paboyMX IPOLIECCOB CTOJb XK€ “IETKHX CTaHIapTOB
He cywecTsyer. MeTon nmarpaMM Bce Oojiee CpalllMBaeTCs ¢ TEXHOJIOTHEH
CUCTEMHOTO aHaiu3a. Eciiu BBl CBOOOIHO BJaJeeTe OMHUM M3 3TUX METO-
IIOB, HET CMBIC/IA MTEPEXOAUTh Ha YTO-TO Apyroe. lleab — MOHATH U CTPYK-
TYpUPOBATh MOJYyUYeHHYI0O UHpOpMaLnio. JJuarpaMMbl MOTOKOB JaHHBIX U
JuarpaMMbl KadyecTBa IPOLIECCOB OYeHb ynoOHBI. CrienyaabHble METOMbI
MOCTPOEHUS AUarpaMM, Ha MO B3IUIsII, He OoJiee 4YeM peJIMTMO3HbIe JOT-
MaThl, XOTsI UCIIOJIb3YIOTCSI JOCTATOYHO YacTo.

IMpu orcyrcTBUM (POpMalibHON TEXHOJOTMU Bbl MOXETE JIETKO pa3pa-
00TaTh CBOIO COOCTBeHHYI0. BaM moHamoOsTCs MATh CUMBOJIOB, 03HAYa0-
LIMX: 3a0a4y, JOKYMEHT, JIEMEHT NaHHLIX, TOYKY IPUHSITUS PELIEHUs, U
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CcOObITHE (HammpUMep, HayaJlo M KOHell 3aaayun). Mou coOCcTBeHHbIE 000-
3HayeHUS MOKa3aHbl Ha pUcC. §-1.

~
.
Janaqa \
KoHTponbHast
TOYKA MNpUHATH
pewieHva -
DOoKyMeH1 /
VFM \\\’

[ SnemeHT paHHbIX) Cf)&m-m

Puc 5-1. Cumeéoint pabouux npoueccos

Ecnu myist 3aBepiieHus: 3aqaqu TpeOyeTcs OTHOCUTEIBHO MaJio LIaTOR.
s TIepeYUCIsio X BHYTPU cUMBOJIA 3amaun. Ecim Takux maroB MHOWO —
pUCYIO I TaKOM 3amadd CIeUaTbHYI0 IMarpaMMmy, B KOTOPOW KaKIbIi
mar o00o3HaueH KaK OTaesbHas 3amada. MHorma 4To0bl 1MOKa34Th, 4TO 3a-
JIavya BBITTOJTHSIETCS HEKUM BHEIHWM YUacTHKoM (Hampumep, OyxraiTe-
puei, nNpoBRepsioLle il KpeauT MOKynaTess), s UCTIOJb3YI0 TeHb U BhIIE-
JIEHUE XUPHBIM HIPUGTOM.

CuMBOJI 3/1eMEHTa JTaHHBIX MOXeT 0003HayaTh INOO0 OTIENbHBIN aTpU-
OyT (HampuMep, HOMep TMOKYMaTesl) WIW LEAYI0 CYIUIHOCTh (MOKYyIaTesb).
YToOBl yKa3aTh, YTO JIEMEHT CO3[AETCsI B XOJAE€ BBIMOJHEHUS 3414411, BbI
MOXeTe MCITOJIb30BaTh WIpUGTOBbIE BhIAENeHUSI. HekoTopble aHAaTUTUKU
JIIO0ST BBLAESTD CAyYyau, KOTAA 3J1€MEHT JaHHBIX 3aA€ICTBOBAH B XO/I¢ BBI-
TIOJTHEHU S OTIPeieIeHHOW 3aauu, HO HUKOTJAa He WCITOJIb30BaJICcsl paHee
IPYTUMHU 3aa4aMu Tipoliecca. S, 4eCTHO TOBOPSI, HE BUXKY B 3TOM 0CO0OO0TO
cMEBICTA.

BEIGpaB CUMBOJIBI, KOTOphIE OyAeTe MCITOJb30BaTh (I PEKOMEHIYIO
MPOCTHIE), OMPENETUTE CITOCO0 UX OpraHU3alluy Ha fuarpamMme.  ucrnosib-
3YI0 OTPE30K, YTOOBI TOKA3aTh 3aBUCUMOCTD, Y TIPEPBIBUCTYIO IMHUIO,, €CITU
3aaya MOXET BBIMOJHSATHCSI B TPOU3BOJIbHOM Topsinke. OTKPBITHI Kpy-
JKOK Ha JIMHUM TT0Ka3bIBAeT, UTO 3amada HeoOsA3aTe b, TaK Ke, KaK 3TO
cIlelaHo B IMarpaMMax «CYITHOCTU — CBSI3uW» (puc. §-2).

Ecnau BaM kaxeTcs, 4To paboOuMil MPOLIECC CIAUUIKOM CIOXEH, YTOOBI
HCIOJIb30BaTh MPOCTbIE TEXHOJOTUHU AJIsI €ro JOKYMEHTUPOBAHUS, Mpea-
Jlaraipo o0paTUThCSl K METOIAM, OMMMCAHHBIM B yUeOHUKAX IO 11POEKTHPO-
BaHUIO M CUCTeMHOMY aHanu3y. HekoTtopsie n3 HUX BBl HalileTe B CTINCKE
JIUTEepaTyphbl B KOHIIE KHUTH.
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Puc. 8-2. Ceasu 6 pabouux npoueccax
Monb3oBaTenbckue cueHapum
CosnaHue noav3oeamenvckux cyenapuee (User scenarios) — ajJbTepHaTHBa
dopmanbHOMy aHanmu3y. ITonb30BATE/ILCKUI CUEHADII COCTOUT U3 ABYX

3JIEMEHTOB: MHOXECTBA npoguaeil noaviocamens (user profiles), KoTopsie
ONPENEIISIIOT MHOXECTBO TMOJIB30BATENE CUCTEMBI, U CYEHapues Ucnoab3o-
eéanus (usage scenarios) iisi Kaxaoro u3 npoduineii. [locaegnue npeacras-
JISTIOT cO00i omurcaHue TOro, Kak MOJb30BaTeNb MpearnoiaraeT paborars ¢
CUCTEMOIl — TO €CTh A€M CTBUI1, KOTOpPbIE OH OYIET BBHITIOJHSTD.

XoTs Monb30BaTeIbCKUE CIIEHAPUM MOXHO WHOTAA MPUMEHSTH JIsI
aHanu3a pabo4yuXx TMPOLIECCOB, OHU, CKOpee, MpeaHa3HauYeHbI JJIsI OIuca-
Hus uHTepdeiica B3auMoaeiicTBUS TTOJb30BaTeNs U cucteMbl. CIOXHO CO-
37aTh MOJIb30BATENbCKUIA CLIEHApU, KOTOPBII HE OMUCHIBAJ Obl BHELIHU I
UHTEPDENC CUCTEMBI.

Ho Bce-taku Li¢jib MpoeKTa — yIOBJIETBOPUTH TPEOOBAHUS MOJIb30BA-
TeJsl, U MOJIb30BaTEIbCKNE CLEHAPUU OYEHb YIOOHBI MPU MOCTPOEHUU
CHCTEM, KOTOpBIE NOJKHBI aBTOMAaTU3UPOBATh YXe€ CYIICCTRYIOUIME MPO-
neccel. OHY MO3BOJISIIOT AaHAJIUTUKY COCPEAOTOUYUTECS Ha TOM, KaKue 1po-
LIECChl OCYILLECTBISIOTCSI B OPraHU3alliu, HE BIaBasCh B MOAPOOHOCTU X
BHYTPEHHETO COAEPKaHUS.

Hanpumep, naxe npocroit cueHapuii: «[Iponasen 6yger ucnonb3oBaTh
CHUCTEMY JJIs1 OTCIEXMBAHUS CTaTyca MOKynaTeaeil», — BBIMOTHSIOUACS
Ha BCEX CTaaWsIX MPOXOXKAEHWSI 3aKa3a, OT €ro MOJYy4YEHUS IO MOCTaBKU
TOBapa, BBICTABJICHMS CUETA, U BEPOSITHO, MIaTEXa, OOBSICHSIET, KaK TPYyI-
Ma COTPYAHUKOB OyIeT MCIOJb30BaTh cuctemy. [Ipu 3ToM mompobHOCTH
OpraHu3aluy MONL30BATENLCKOIO UHTepdeiica He o0cyXnalTes.

Pazymeercsi, pazpaboTka MmoJib30BaTeIbCKUX CLIEHAPUEB U aHAIWU3 pa-
00YMX TPOIECCOB HE SIBISIOTCS COBEPIIEHHO B3aMMOMCKIIIOUAIOIINMU.
AHanu3 — cnocob MOHSITH MPOLECCH KaK OHU €CTh, a MOJb30BaTEIbCKHUE
CLIECHApWHU OMHUCHIBAIOT TO, KaK IOJIb30BaTENN OYyoyT B3aUMOAEHCTBOBATH C



m YACTb 2 T[lpoeKkTMpoBaHuE pefsMoHikE CUCTEM §ad AaHHbX

cucteMoit. st OOJBIIMHCTBA CUCTEM 3THU BOMPOCHI OTMHAKOBO BaXXHBI,
Ecnm mpoekT TpeOyeT 3HAYMTETbHBIX YCYIMI, CTOUT BHIIIOJHUTH 00a BUIa
aHaJM3a, NP 3TOM I0Jb30BaTENbCKUE CLIEHAPHM YACTO BHITEKAIOT U3 aHa-
Ji3a paboymx MPOIECCOB M HE TPeOYIOT HOMOTHUTEIBHOTO OOCYXICHUS.

UTtorm

SI pacckaszama, KaK OINpeNeauTh W IOHATH MPOILECCH, KOTOPHIC JOJIKHA
MOJAePXUBATh cucreMa. J{JIsl 9TOro CyiecTsyeT HECKOJIbKO CIIOCOO0B —
MOXHO IIPOBOIUTH aHAJIU3 PabOUYUX MPOIECCOB PA3IMYHON CTEICHU JeTa-
JIN3aIIM, CO3IaBaTh MOJb30BaTeILCKIE CIICHAPUH, a TAKXKE cOYeTaTh oba
STUX METOJA.

B rmaBe 9 MBI paccMOTPUM KOHIEMNTYaJbHYI0 MOJAEIb — JIOTMUECKYIO
opraHu3zaiuio JJaHHBIX, CTPYKTYD U YTUJIUT.



KoHuenTtyanbHas
MoZeNlb AaHHbIX

TJ1IABA

Ha aToif cranuu mpoeKTUPOBaHUS BBl JOJKHBI yXe€ SICHO MPENCTaBIsTh,
Yero XOTUTE NOCTUYb B pedyiabrare. OmnpeneneHbl TPaHULBI CUCTEMBI,
copMyaMpPOBaHBI TP HHLIMITE TPOEKTUPOBAHMUS, MPOAHAIU3UPOBAHBI Pa-
o6oune npouecchl. [lopa co3gaBaTh MoAeab JaHHBIX.

[ToMHUTE, YTO KOHIIETITYaJIbHAsl MOJIEJb OMIMCHIBAET CYLLUHOCTH, aTpU-
OYyTBI M CBSI3M MEXAY HUMHU. DTO He cxeMa 0a3bl JaHHBIX, KOTOpas Comep-
KUT onvcaHue pu3ndeckKoi peanmsanuu tTadbaui. /s takoit peaausanumn
y Bac Bce emie Majo HH{opmauud. CHavama HYXHO CIPOEKTUPOBATh
MMOJIb30BaTEIbCKUI MHTep(dEic U BEIOPATh apXUTEKTYPY, KOTOPYIO BBl Oy-
JIeTe WCIOJb30BaTh MPU CO3MAHUU CUCTEMBI.

OmpepeneHne OOBEKTOB 6anbl JaHHHX

Ha panHux cTranusix aHaJln3a pyKOBOJACTBYHTECH YKe MMEHTHMUCH TOKY-
MEHTaMU WK CO3[aiiTe UX CaMOCTOSATEIbHO. DTO U JOKYMEHTHI 3aKa34u-
Ka (hopMbI 3a9BOK, OTYETOB U T. T1.), U MOJATOTOBJIEHHAS] BaMU J1OKYMEH -
Talus 1Mo paboyuM rnpoueccam. [1epBblii 1ar Npyu CO3MaHUU MOJEIU TaH-
HBIX — TIOJIyYeHUE 3TUX TOKYMEHTOB U OIpelesieHue Ha UX OCHOBaHUU
MIAHHBIX, KOTOPbIE OYIYT UCTIOJb30BAHBI B CUCTEME.

Haunewm c pabouero npouecca. Pasymeercsi, OH He OIMH, HO I OOBIYHO
BBIOMpAlO0 KaKou-IM00 M3 Hambojee BaXXHBIX, OIPEOSSIONINX OOJBIIYIO
4YacTb CO3[aBaeMbIX CYLIHOCTEH. BOJBUIMHCTBO pabouyux MpoleccoB Ha-
YMHAIOTCS TTOCEe CO3MaHMsI OTpeleIeHHBIX TOKYMEHTOB, HalIpuMep, Moc-
Jie TOTO KaK CceKpeTapb TepenaeT B OTHeN TMPOAaX 3almoJHEHHYI0 GopMmy
3aka3a (MBI BO3BpalaemMcs K IpuMepy u3 riaaBsl 8). MHorma mpoiiecch
HaYMHAIOTCS, KOTAa MPOUCXOAUT HEKOE COOBITUE, B 3TOM Clydyae OOBIYHO
0/1HA U3 3a/1a4 — 3TO 3amnoJiHeHue opMbl JoKyMeHTa (puc. 9-1).
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Puc. 9-1. Dopma mopeosoeo 3araia, uHHHUHEPYOLASPAGOMUT npoyecc

Haiigure a1y hopMy M 3alUIINATE BCE DIIEMEHTHI UHGOpPMaLMK, KOTO-
pble oHa comepXuT. He qymaiiTe 1MoKa o TOM, SIBIISIIOTCS JIM 3TH 3JI€MEHTBI
CYIIHOCTAMMW WIM aTpUOyTaMu, MPOCTO COCTaBbTe CIUCOK. OTMEThTE BCE
MOBTOpsIONMecs rpynnel. Onupasch Ha CBOYM aHaiu3 paboyux Mpoliec-
COB, OTMETHTE TAKXKE 3JEMEHTHI JaHHBIX, KOTOPHIX, 110 BAllEMY MHEHUIO,
He XBaTaeT. Y Bac JOJKEH MOJYYUTHCS IIPUMEPHO TAKOM CITMCOK DJIEMEH -
TOB JaHHEIX (puc. 9-2).

CPUEMEI moprobore 3akasa

Omﬂpaﬁumb cueT
Docmabume
Toprobwi arenm
Cnocod docmabru
AdaTta saxasa
Cpok riocmalbiu
& rTlpooykm

o / Ula:&iaynpoaykma
J Konuuecmbo

9 Crudxka

=

opluecqa

Puc. 9-2. Ilepeonauaavnoiii cnucox 34emMennoe OGHHBIX
oaa dhopmui mopeosoeo 3axasza
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CIIMCOK COCTaBJIeH — MOXETe BBIIEHSITH CYITHOCTH, aTPUOYTHI U CBS-
3u. JIst Kaxkmoro ajieMeHTa CMMMCKa HYXXHO OTPENeUTh, SBISIETCS U OH
CaMOCTOSITEJIBHBIM OOBEKTOM WJIM CBOWCTBOM 00BekTa. OOBEKTHI CTaHO-
BSITCSI CYUIHOCTSIMU, a CBOICTBAa — aTpubyTaMu cyuiHocTeit (puc. 9-3).
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Pac. 9-3. IIpedeapumeavnoe pazieiciie gemenmos popmol 3axaza
Ha cywmocmu u ampubymot

Bnementsl Bill To (Otnpasuts ciet) u Ship To (JoctaBuTh) onpenene-
HBI KakK 21eMeHThl cymHoctu Customer (ITokymaTtens). TeM He MeHee, He
OYEeBUIHO, OTHOCSTCS JIU ABA A/1[ECH TOJIBKO K CYIIHOCTU (Usionier, Toab-
KO K cymHOCTH Sales Order (PopMa TOProBOro 3aka3a) WK K 00€UM CYII-

HOCTAM. [IpuHILMII, KOTOPBI UCTIONB3YETCS 3eCh, aHAJIOTMYEH TOMY, UTO
MpUMEHSICS Ipu OTHeCceHnH atpubyra Unit Price (LleHa mpomykTa) K CyII-
Hoctu Order Detail (VHdopuatiis o 3akaze). Kak rekyiias neHa otanda-

€TCs1 OT LIeHBI, 110 KOTOPOi ToBap ObLI MpONAaH, TakK Xe W aapeca 3aKasa u
MOCTAaBKU IMOKYMAaTEJsI JOTUYECKU OTIMYAIOTCS OT apecoB, Ha KOTOphIe
OBLIM OTIIPaBJIEHBI CUeT-(pakTypa U 3aKa3.
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SBnsrOTCS KM azpeca 3aKasza U MOCTaBKW TakKXe U aTpuOyTamMu CYIIHO-
ctu Customer, 3aBUCUT OT TOTO, KaK OpraHMu3oBaHa paboTa B TaHHOW KOM-
MaHUU U KaKOBbI TpeOOBaHUs MoJib3oBaTeell. OTHECEeHUE ITUX aIPEeCOB K
cyiiHocTy  Customer TIO3BOJICT 3aaTh 3HAYEHMS MO YMOJYaHUIO B IPO-
recce o0pabOTKM 3aKa3a, YTO YMEHBIIUT BpeMsi 00pabOTKU U CHU3UT Be-
POSITHOCTH OLIMOOK TIpY BBONE NaHHBIX. Ho 11s monaepxku 3Tux aTpuoy-
TOB B cyuiHoctu Customer TpeOYIOTCS NOTIOJTHUTENbHbIE pecypchl. Eciu
KOMITaHUS TIOCTaBJISIET TOBAPHI 110 HECKOJIBKUM afipecam (Harpumep, B CIIy-
yae 1eMOoYKHU MPOojax), BbIIEJIEHUE 3TUX PECYPCOB MOXET CTaTh BeChMa 00-
PEeMEHUTEIbHBIM, U JIydllle BHOCUTh IaHHBIE B TIpoliecce 00paboTKU 3aKa3a,

WNHorna uMeeT cMbICaT MOWTU Ha KOMIpoMmucc. Bbl MoxeTe n100aBUTH
MHOXECTBO alpecoB MOCTaBKU K cyuiHocTu Customer, HO He TpeOOBATE,
4yTOOBI MOJIb30BaTENU 00sI3aTEbHO UX BBOAWIU. Eciu aapec TOJbKO OUH,
MOXHO MCITOJIb30BaTh €ro Mo ymoj4yaHuto. Eciu agpecoB MHOTO, MyCTb
MOJIb30BaTEeIM BBIOMPAIOT UX M3 CIKMCKa. MM MOXHO CIPOEKTUPOBATH
CHCTEeMY TaK, YTO B KaueCTBE 3HAYCHMUS N0 YMOJIYaHUIO Oy/eT MnpejiaraTb-
cs1 HauboJiee YacTo UCIOIb3yeMbIit aipec, HO MoJib30BaTe/b OyIeT BIpane
BBIOpATh APYroi agpec U3 CHucka.

IMpenocraBpTe MOJNB30BATENSIM BO3ZMOXHOCTh OOHOBJISATH JaHHBIE, OT-
Hocsuecs K cynHoctu Customer, B mpollecce o0paboTku 3akasa. Eciu
ajipeca HeT WJIM TOJIb30BaTe/ib BBOJUT HOBBIN alpec, CUCTeMa MOXET BbI-
BOAUTH Ha 3KpaH 3alpoc O HEOOXOAMMOCTHU N00ABUThH BTOT ajpec B AaH-
HbIE O KJIMEHTEe, 3/1eCh €CTb HEKOTOPbIE MpOOeMEl, CBSI3aHHBIE HE C MOJIE-
JIbIO TAHHBIX, a C MOJIb30BaTEILCKUM UHTepdeiicoM.

N3 dakra cyniecTBoBaHUs 3jeMeHTa AaHHBIX Salesperson (Topropblii
areHT) BBITEKAeT, YTO B MOJEIM MOXET MPUCYTCTBOBATh CYUIHOCTh Em-
ployee (CotpynHuk). Ho Mbl moka He pacrnojiaraeéM HEOOXOAMMOM IUIsl ee
co3naHust nHGopMalKeid, MO3TOMY OTMETUM 3TO KaK BOMPOC, TPEOYIOIIMiA
paspeuieHusi. CyllecTBYeT BEPOSATHOCTb, YTO 3TY CYUIHOCTb MCIIOJIb3YIOT
npyrue npouecchl. Ecnu 510 Tak, 1o6aBbTe HeoOxoauMble aTpudyThl. Eciu
HeT, ocTaBbTe Salesperson B KayecTBe aTpuOyra cyimiHoctu Sales Order.
[MToMHUTE: pellieHe 3aBUCUT OT CEMAaHTUKU cuctemMbl. Ecnu ot naHHbIE
HCTIONIb3YIOTCSI TOJBKO B CyIIHOCTU Sales Order, HET HUKaKUX MPUUYUH
CO31aBaTh CJIOXHYIO MO CTPYKType CyiiHocTs Employee.

OnemeHT Product (ITpoaykT) ompeaesieH Kak CYLUIHOCTb, U HECKOJIbKO
3JIEMEHTOB 00BbEIMHEHBI B TIORTOPSAIOIIVIOCH Tpynny: Product (ITpoaykT),
Unit Price (Llena nponykra), Quantity (Konmuuectso) u Discount (Ckumka)
Dra rpymnma omnpeneneHa Kak cymHoctb Order Defails (MHbopMmanus o 3a-
Kasze). Jast cyuiHoctu Product onpeneneHo TepBoOHAYaAbHOE MHOXECTBO
aTpuOyTOB, MPEAMNOJOXUTEIBHO HA OCHOBAHUU PSJa IPYTUX TOKYMEHTOB,
Y Ha OCHOBAHUWM 3TOTO Xe CIucka BblaenaeHbl cyiHoctn Supplier(TloctaB-
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HK) y Category (KaTeropusi IpoayKTa), XOTs MOAPOOHOCTH MX CTPYKTY-
PHI ellle He U3BECTHEI.

Tak KaK CyOTHOCTH OMpPENETIIIOTCS Ha KOHLENTVAlsHOM YPOBHE, Hac
He BOJIHYET, SIBISIIOTCS U aTpudyT Extended Price (IlepecunTaHHas LieHa)
cymiHoct  Order Detail v atpubyt  Units In Stock (KomauecTBo yrmako-
BOK Ha ckJazae) cyluHocti Product (ITpoayKT) XpaHUMBIMU BEIUYMHAMU
WM OHU BBIYMCJISIOTCS IO Mepe HeoOXommMocTH. MBI ellle He 3HaeM,
MOXHO JIM UX BRIYMCJIUTD M PEIINM 3TOT BOIIPOC TTO3IHEE.

Hurepecen atpuoyt Ship Via (Cnocobd gocTaBKM NpoayKTa). bojabLinH-
CcTBO (pOpPM 3aKa30B IPEIOCTABISIIOT BO3MOXHOCTb BBHIOpATh CIOCOO MOC-
taBkU: Hanmpumep, Parcel Post (rmoceuikoit) uiau 2nd Day Air (aBuarnod-
TOit). D10 aTpuOyTHl WK cyliHOCTU? OTBET 3aBUCUT OT CEMaHTUKU CUCTE-
MBI (BBl 3TOr0 OXMAanu, He Tak J11?). Kak MHOTO BADUaHTOB CYILLECTBYET?
Ecmu Gonee aByX, BBEIWTE CIEIIMATbHYIO CYIIHOCTD IJIST 3TOTO 3JIEMEHTA
JTAHHBIX.

HackoabKo ITOCTOSTHHBI MCITONIb3YeMBbIe TTIPH 3aITOJTHEHUN (hOpMBI 3HA-
yeHug? CyliecTByeT BEPOATHOCTE, YTO Bbl UMEETE JIeJIO C BHEIIHUMU I10-
CTaBIMMKAMM YCIYT. MOXeT iU OpraHu3alys CMEHUTH IOCTABINMKA HJIN
MpUBJIeYb elle ogHoro? HackobKo 3aBUCUT HESATSIBHOCTh OpraHW3alun
OT KOHKPETHOTO METO/a IMOCTaBKKU? BOo3BpaTsT I TPAaHCIIOPTHBIE KOMIIa-
HWU 3aKa3 Haszal, ecIM UM HYXHO OyIeT HaHATh aJbIIMHUCTOB U 3a0po-
CUTb TOBap Ha BepImuHY DBepecta? OTBETH HAa 3TH BOIPOCH TaKXe HYX-
HO y4YeCTh IIPU CO3TaHUM MOJIEIIN.

'CosmaHue IUisT METONa JOCTaBKU OTIENBHOM CYIIHOCTH ITO3BOJISIET W3-
MEHSTh 3TH JaHHBIC, HO BIICYET 3a COOOH YCIOXKHEHNE MOIEIU 1 TI0JTh30Ba-
TeNbCcKoro uHTepdeiica. KoHeyHo, momb3oBaTeno He TaK YK TPYIHO BBIO-
paTh 3HaYCHME M3 CIIMCKA, HaxkaB Tapy KiaBuil. Ho ecimu He MPUHSTH CIie-
LUAJbHBIX MEP, 3TO MOXET JOBOJIbHO CYLIECTBEHHO 3aMEUIMTh padoTYy.

Ecnu KkoMmaHust, BBIITOJNHSIS 3aKa3bl, IPUMEHSIET HECTAHAAPTHBIE Me-
TOJBI TOCTABKY TOBapa, HY>XXHO YU4ECTh U 3TO. BBI MOJKHBI TIPOATH 10 JIe3-
BHI0 HOXa MEXIy THOKOCThIO M 3¢ (PeKTUBHOCTBIO. st Hallero mpuMepa
Hawyuliee pellieHue — BBECTU JOMOJHUTENbHBIN aTpuoyT Special Inst-
ruction (CrienManbHasg WHCTPYKLMUSA), HO 3TO JOJDKHO OBITh 00A3aTeIbHO
VYTCHO B MOJEIM JaHHBIX M TIPW aHAINW3¢ pabOYMX IPOLIECCOB.

Takoe pemeHre MOXeT HEOXKHUIAHHBIM 00pa30M MTOBIMATH HA CUCTEM-
HbIe OIpaHUYCHMS. XOTS OpPTaHM3alUKM HYXHO TOYHO 3HaTh, KakK JOCTa-
BUTb TOBAap 3aKa34MKy, TPYAHO OYIET AeTaIbHO ONPEIeIUTh ClIeH(pUIec-
KU1 MeTon mocTaBku. CricTeMa JOJDKHA CIICIUTD 3a TeM, YTOOBI aTpUOYTHI
Shipping Method (Cnoco6 nocrasku) u Special Instructions (CnieuyaibHble
MHCTPYKIMHU) HE OKA3IUCh MYCTHIMU OJHOBPEMEHHO, MTO3TOMY B MOJIE/b
MIPUICTCST 10OaBUTh JOCTATOYHO CJIOKHBIEC IIpaBIIa IPOBEPKU.
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Ecnu B paMKax ImpoeKkTa aBTOMaTU3UPYETCs IpollecC pealbHOM OCTaB-
KU ToBapa, TpakToBKa Shipping Method xak oTAeNbHON CYIIHOCTH TOJIE3-
Ha, HO MOTpeOyeT 3HAYMTEJIbHO YCIOXHUTH cucTeMy. Kak ompeneiautb
CBEICHUSI O METOJIE JOCTAaBKM, KOTOPHIA MOXET MOSBUTHCSI B Oymymiem?
JIn6o co3math OOIIYIO CYHIHOCTb, COAEPXKAIIYI0 TUIIMYHBIE /UI5i METOIOB
MMOCTABKM aTPpHOYTHI (HAPHMED, HOMEP JOKa U BpeMsl IOTPY3KHU), OO
OIIPEJCIUTD TOJIbKO M3BECTHBIE METOAbI ITOCTABKM M 3aBEPIIUTH Ha ITOM
paboTy — MCKJIIOUMTEIbHBIE CIydau He OyayT 00pabaTeIiBaThCS CUCTEMOM.

31ech eCTh OMMAaCHOCTh YPEe3MEPHO YCIOXHUTDL CUCTEMY 1 TIePErpy3UTh
moyib30BaTesid U30bITOUHON MHMopManmeir. CTOUT CIMIIKOM YBISUYbCS
HapamuBaHUeM (QYHKIMOHAJbHOCTU — U CHCTeMa CTaHET HeIPHUIOTHOM
K McTnoIb30BaHMIO. Jla, 3HaUEHUS 110 YMOJTYAHUIO JIETKO MOAIEPXUBATh 1
peryasspHO OOHOBJIATH (JydIlle BCETO MPU BHINTOJHEHUN HEKOTOPBIX 3a/1a4).
Bce 210 04eHb ymoOHO 11 TepcoHaia, OTBEYAIOIIETO Ha BOIIPOCHI 3aKa3-
YUKOB O COCTOSTHUHU ITOCTaBOK, HO CTOWT JIM TPATUTh YCUJIWS HA BBOI MH-
dopMmanmm o crmocobe JOCTAaBKHU JJIS THICSY 3aKa30B, €CIU 3TO MHTEPECyeT
TOJIBKO IATEPHIX KINECHTOB GUPMBI?

HyxHo y'HTHIBATL TOCIEACTBUS PEIISHU I, KOTOPBIE BBl IPUHUMAETE,
Jlerko He 3aMeTUTh HENOCTATKHU pEIIeHHMs, KOrma Bac 03apsieT KakKas-TO
unes: «Pa3Be 310 He xopomo? DTo CHKOHOMUT MHOrO BpeMeHU». Jlomyc-
TUM, BBl oOpabaThiBaeTe KaKylo-1n00 yacTb uHpopmamuu. [logymaiite, He
HCIIOJIB3YETCS JIM OHA ellle THe-To, MO0 KaK 3HAadYeHHE IO YMOIUAHMID,
60 Kak orpanndeHue. Ecim mHdopmamus o cnocobe 10CTaBKU BBOIUT-
cs B 1I000M cirydae, ImodemMy Obl He CIeJaTh ee JOCTYITHOM ISt cekpeTaps?

Ho rme ObI BBl HM KCITOJIB30BaIM JaHHBIE, TOMHUTE O TOM, KaK OHM
OymyT co3maBaThCsl M MOAMEpPXKUBAThC. Jlydlne MmpenocTaBUTh MOJb30Ba-
TEJIIO0 CIIMCOK 3HAUYEHU I ¢ BO3MOXHOCTBIO BHIOpATh HYXKHOE, UeM HECTPYK-
TYPMPOBAHHYIO TEKCTOBYI0 MHpopmanuio. Ho crmmcok HyXHO co3marh U
MOMIePXKHBATE, a IJISI 9TOro — pa3paboTaTh UHTepdeiic. A 3HaYUT, NPpU
MOJEIUPOBAHUM CTPYKTYPhI JTaHHBIX HeN30eXHbl KOMIIPOMHUCCHL.

Pazymeercs, cremyer ycTpaHUTDh MOBTOPHBIN BBOA HaHHBIX. OMHAKO HE
CTOUT MPUHYXIATh MOJb30BaTeNsI 00pamarbcsd K KOMY-TO IJiI TOTO, 4YTO-
OBI 3TOT KTO-TO BBEJI HEOOXOAMMBIE TaHHBIE B CUCTeMY. MBI 00CYIUM 3TOT
CepbE3HBI BOIPOC B TPEThEI YaCTU KHUTH, a ceiigac BaXKHO OMPENeIUTD,
I7e BBOMSTCS M MCIOJB3YIOTCS HJaHHBIE.

OnpepeneHue ces3ei

ITopaGoTaB cO BCeMU UMEIOLMIMMUCS B BallleM paclopsikKeHU! JOKYMEHTa-
MU, BBl TIOJYYUTEe YEPHOBUK CTPYKTYPhI CYIIHOCTEW M aTpuUOYTOB Mpen-
METHOM obmacTi, OcTaeTcst ONPEACIUTD CBSI3U MEXIY CYITHOCTSMU U elle
pa3 MmepecMoTPeTh aTPUOYTH U OTPAHUYEHU S CYITHOCTEIH.
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TeopeTuuecku, Bbl MOXETe B MEPBYIO O4Yepeab 3aHSATHCSI UMEHHO aT-
pubyrtamu. Ho MHe Ka:keTcsd, yTo Jydlle HayaThb cO CBA3€H, TaK KakK Mpu
9TOM YacTO IMPUXOAUTCSI BHOCUTH HOBBIC CYIIHOCTH U aTPUOYTHI B yXX€ CY-
HIECTBYIOLIYIO MOJIEJb.

Ecnu BB ucnonb3yere NMpHMEPHO Te Xe€ MPUEMbl paboThl, 4TO U S, TO
ceifyac mepes] BaMu Mavyka pyKOMUCHBIX 3aMETOK CO CTPEJIOYKAaMM M Kapa-
KyJISIMU Bpome «CM. cTp. |2», KOTOpble HHMKTO KPOME Bac HE MOXET pac-
mrbpoBaTh. Ball nepBblii l1ar — CTPYKTYPUPOBATh BCIO 3TY UHDOpMaIUIO,
MIPUBECTU €€ K SICHOW U MOHSATHOI (opme.

HayHuTe ¢ moctpoeHuss YepHOBUKA JUATPAMMBI «CYIILHOCTH — CBSI3U»
MoJenu naHHbIX. Ecnu Baiim 3anucu 6ecropsiIOuHbl M Bbl HE YBEPEHBI, UTO
pa3bepeTech B HUX U 32 TPU HENEJIU, MOMPOOYHTE COCTABUTh CITUCKU aTpU-
OyTOB JJISI KaXIOW CYLIHOCTH.

CHayvaJja BeIGepeM OfHY M3 IEHTPATbHBIX CYILIHOCTEH U TOOABUM CYili-
HOCTH, KOTOpbIe C Hell cBsa3aHbl. OTpenennTe XapakTep CBSI3M («OOUH K
OTHOMY», «OIMH KO MHOTUM», «<MHOTHE KO MHOTVM») WJIW TIPOCTO Hadep-

TUTE TMPSIMYIO JMHUAIO B Ka4eCTBE HATJSIIHOTO CUMBOJA CBI3M, a IIpoaHa-
JIM3UPOBATh 3TY CBSA3b MOXHO I03Xke. Sl 0OBIYHO IIPOBOXY aHAIMU3 Cpasy,
HO HEKOTOpBIC MOM KOJUICTU IIPEANIOYNTAIOT CHayala 0003HAYUTh BCe CYIli-
HOCTH, a IOTOM IMOBTOPHO MPOaHAJIU3UPOBATH CXEMY.

IlepBblil YepHOBOII BapUaHT AUMArPaMMBbl «CYU[HOCTU — CBSI3U» LIS
npoiiecca o6pabOTKM 3akKa3za MpuBeAeH Ha puc. 9-4. DTo NpocTtoil Npu-
MEp, M AMarpaMmma Jierko yutaercs. JJonyctum, Bbl pelIUIN, UYTO Salesper-
son IBJISIETCSI aTpUOYTOM TOJBKO CYIIHOCTU Sales Order v aJisl HEro He Cy-
HIECTBYCT CIiCLIMAaJIbHBIX CyUlHOCTCﬁ.

Ecnu BbI paboTaeTe Haja CAO0XHON CUCTEMOM, TO MOXETE CO3JaTh MHO-
XKECTBO AMarpaMMm, Kaxuaas M3 KOTOPLIX OITMChIBACT TOJIbKO YaCTb JaHHBLIX.
B sToM ciyyae o1 TOCTPOSHMS nMarpaMM JIydIlle MCIOJIb30BaTh aBTOMa-
TU3UPOBaHHBIE CpencTBa, MHaue MX CUHXPOHM3AIMsI CTAHET YTOMUTEIb-
HBIM 3aHSITHECM.

YepHOBUK AUarpaMMbl TTO3BOJUT OoJjiee AETaJbHO MPOAHAIU3UPOBATH
CBA3U MCXAY CYHUIHOCTIMMU. I[Ilﬂ Ka)KﬂOﬁ CYHIHOCTU HYXHO OIIPCACINTDH
CJICAYIOIIME CBOMCTBA CBSI3U:

*  MOIITHOCTb;

*  00s3aTeIbHOCTD MMPUCYTCTBUS KaXIOT0 y4aCTHHUKA;
* CBsI3BIBacMbIC aTPUOYTHI,

* HajaraeMmble OTpaHHYEHUS.

[Ipoananu3upoBaB guarpammy npouecca o0padboTKM 3aKa3a, BbI MOJIYy-
yuTe pe3yabTar (puc. 9-5).
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MoLwHOoCTbL CBSI3UN

Urak, Bbl 0003HAUMIIN CBSI3U MEXIY CYIIHOCTSIMU Ha Auarpamme (puc. 9-4).
Teneps emle pa3 NMpoaHATHIMPYHTE IMarpaMMy M YTOUHUTE TapaMeTphbl
CBA3EH.

Tam, rne BBl OOHAPYXMIN CBA3L «MHOTHE KO MHOTUM», BBEIUTE TIPO-
MEKYTOUHYIO CYIIIHOCTD U CO3JaiiTe CBSI3U «OIUH KO MHOIHM» MEXAY Kax-
TOM U3 yYacTBYIOIIMUX B UCXOJHOW CBA3U CYUIHOCTEH U 3TOU MPOMEXYTOY-
HOI CYLIHOCTBIO (IPOMEXYTOYHASI CYIIHOCTh — CO CTOPOHBI «MHOIMER),
Cussb mexay Supplier(Ioctapiuink)u Product (ITpomgyKT) B Haleir Mome-
JIM UMeeT TUTT «<MHOTHE KO MHOTMM», U YTOOBI €¢ pealn30BaTh, HY>KHO J0-
6aBuTh cylHocTh Product-Supplier. CBsa3b Mexny Sales Order (Dopma Top-
roBoro 3akasa) u Product (IIpoayKT) Takke UMeeT THUIl «MHOTHE KO MHO-
TMM», HO B 9TOM Cllydyae B KayeCcTBe MPOMEXYTOUHOM CYIHOCTH BhLICTYTd-
et Order Detail (MHdopManins o 3akase).

00s13aTeNnbHOCTL CBA3U

OmnpeneTvB TUT CBA3M MEXIY NIBYMsI CYIITHOCTSIMU, pa30epuTech, SBISICT-
Cs JIV CBSI3b 00sI3aTEIbHOM AJIST KaXI0To U3 yYacTHUKOB. B HameM mpu-
Mepe cBA3b Mexny cymuoctamu Customer (ITokynartens) u Shipping Method
(MeTton mocTaBKM) HeobOsi3aTesibHA UISI 00X CTOPOH — TO €CTh, 3aKa3-
YUK He 0053aTeJIbHO MpPEeANoYuTaeT ONpelaeeHHBbI CIocod MOCTaBKU
(crmoco® 1o yMOJIUaHU0), a crnocold JOCTaBKM He 00s3aTelbHO CBSI3aH C
KOHKPETHBIM3aKa3uuKOM.

Caasws mexay Product Category (Kateropust npoaykra) u Product (ITpo-
IYKT) HeoOs3aTesIbHaA TOJBKO IJIsl OJHOM U3 cTopoH. Kareropus npoaykra
He 00s13aTeIbHO CBA3AHA ¢ KOHKPETHBIM MPOAYKTOM, HO JIO00H MPOIYKT
JIOJKEH OTHOCUTBCSI K OTIpeNesieHHOW KaTeropuu ToBapa.

Css13b Mexay Sales Order (Popma ToproBoro 3akasa) u Shipping Method
(Meron mocTaBku) Gojee ciiokHa. MeToa J0CTaBKM MOXET CYIIeCTBOBATh
HE3aBUCHUMO OT 3aKasa, TakK uTo Sales Order— HeoOs3aTeNbHbBIN YYaCTHUK
cBa3u. Shipping Method, TeM He MeHee, He 00s513aH y4yacTBOBaTb B CBSI3H,
TOJIBKO €CJIM 3aKa3 MpeaycMaTpUBaeT CIelualbHbIil METOJ T1OCTaBKU TO-
Bapa. DTO Ba)KHOE OrpaHUYEHUE, U ero HyXXHO OTMETUTh Ha [uarpamme.

ATpubyTel cB3n

B GonbimnHCTBE CcJIydya€B BC€, YTO HYXHO 3HaTb O CBA3M — TO, YTO OHa
CYHI€CTBYET, HAIIPUMEP, YTO 3aKa34YUK Pa3MECTUIT KOHerTHHfI 3aka3. Ho
nHoTaa TpebdyeTcs NOMOoJHUTeIbHAas NHGOpMAIUs: HallpuMep, Koraa 00-
pasoBajach U CKOJb J0Jr0 MPOLOJIKalach CBA3b. DTU CBOWCTBA OIpele-
JIA0T anI/I6yTbI CBA3U, a HE €€ YYHaCTHUKOB.
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Korna cBs3bp cama 1o cede uMmeeT aTpuOyThl, €€ MOXHO IPEeACTaBUTh B
BUJE cyiiHocTH,. B caydae ¢ 06paboTKoM 3aKa3a Mbl MOIJIM OBl IPUCBOUTH

OIpefeIeHHOMY TIOCTAaBIIMKY CTATyC «npupiieruponannuiits (Preferred
Supplier). Tak Kak y Hac yxe eCTb IPOMEXYTOUHasl CYLIHOCTE MEXIy CyIII-
Hoctamu  Product (Ilponykrt) u Supplier (IlocTasuink), atpubyt Preferred

SupplierMONCHO TIPOCTO 00aBUTh K CYHIHOCTH. B unom ciIyqya€ CJIeayeT co-
30aTb HOBYIO CYIIHOCTD, 4TOOBI OTpPa3uThb C €€ IMOMOIIbBIO anI/I6yTI>I CBA3U.

,JIOHOJ'II-H/ITGJII:I-IBIG OT'PaHNYEHNA
HakoHel, HYy:XHO OIpeneluTh OrpaHUYEHUSI, KOTOpbIe HallaraloTcs Ha
cBsa3u. KakoBo MUHUMalbHOE U MAaKCUMAaJIbHOE YUCIIO 3aIIMCel IJIsT CYILI-
HOCTH Ha CTOPOHE «MHOTHE» CBSI3U «OOUH KO MHOTUM»? ECTh Tt YCIOBUH,
KOTOPBIM JOJXKHA YAOBJIETBOPSATH CBsI3b, YTOOBI MMETh IIPABO Ha Cyllle-
crtBoBaHue? Minu ycioBue, IIpU KOTOPOM CBsI3b 00s3aHA CYIIECTBOBATh?
B HamieM mpuMepe TaKMM OTpaHUYEHUEM SIBIISIETCS YCIOBHE, COTJIAC-
HO KOTOpOMY CBsSI3b MeXny Sales Order (PopMa TOproBoro 3d4kiid) u
Shipping Method (Meton nocTaBKu) HeoOs3aTesibHA, €CAU TOJbKO CYIe-
CTBYIOT CllellMaJbHble MHCTPYKLIMY Il TIOCTAaBKKM JaHHOTO 3aKasa. lIpa-
BUJIO, YTO 3aKa34MK HE MOXET Pa3MECTHUThL 3dKA3, eClu ero KpeauT He
IIPOBEPEH — JAPYroe orpaHu4YeHue. DTO MPaBUJIO MPEACTaBIEHO Ha AUar-
paMMe B BUAe aHHOTalMU. EciK orpaHMYeHU MHOTO MM OrpaHUYEHME
CJIMIIKOM CJIOXHO, YTOOBI MPEACTABUTh €r0 B BUAE aHHOTALUM, JOKYMEH-
TUPYITE ero MHLIM criocodboM. Ho HyXHO, Mo KpaiiHeil Mepe, yKa3aTh Ha
JuarpaMMe, 4TO TaKO€ OTpaHUYEHHUE CYIIECTBYET.

MoBTOpHLI aHanU3 cyliHOCTEN

Tenepb, Korga y Hac €CTh IMOJIHASI KapTUHA CYIITHOCTel, Topa MpoaHaIn-
3UPOBATh KaXIy0 MoApoOHO. sl Kaxka0il CyIIHOCTU HYXKHO BBISICHUTD:
* Kak OHa CBsi3aHa C IPeAMETHOM 00JIaCThIO;

» Kakue paboume IpOIECCHl €€ CO3MalT, U3MEHSIOT, UCIOJb3YIOT U
YHUYTOXAIOT;

KaKWe CYIIHOCTHA B3aMMOIEMCTBYIOT C 3TOM CYIIHOCTBIO, a KaKue OT
Hee 3aBUCHT;

KaKue y HeecyliecTBYIOT OTpaHUYeHUST U OM3HeC-IpaBuia;
* KakKOBBI ¢ aTpUOYTHI.

Cesisb MeXAy CYLLHOCTbIO U NPeaMEeTHON 00nacTbio

OGBIYHO TaKyIO0 CBA3b OYEHDb JIETKO ompenenuTh. «CymHocTty Cusiomer
(IToxynaTesib) MOAENIUPYET OPraHMU3ALMU U YACTHBIX JIML, KOTOPbIE MOKY-
MalOT HAIU ToBaphl». Hambosblmas TPYIHOCTH, ¢ KOTOPOM 51 CTaJIKHWBAa-
Jnack — cOpMYIUPOBATh OIpeaesieHIEe 3TOI CBS3U TaK, YTOOBI U30eXKaTh
taBTosioruu. «CyimHocTh Employees (COTpynHUKN) MOAEIUPYET COTPYJI-
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ro ompeneeHusl.
Ecnu cBsi3p mpencrtaBiseTcss B BUIE CYLUIHOCTH, JaTh OMpenesieHue

TpyIHee, TakK KaK CBSI3b HE OTpaXaeT HANpsIMYI0 KOHKPETHBIE OOBEKTHI

TUNUYHBI A IOIpUMEP TAKOTO HE CIMIIKOM YIa4YHO-

npeaMeTHOM obaactu. Bor mpumep: «llocTtasiiink Moxer mocTaBiasaTh MHO-
>K€CTBO TOBAapOB, U OAMH U TOT XK€ TOBap MOXET MOCTaBISAThCSI HECKOJIb-
KUMU nmoctaBiukamu, CymiHocts Product-Supplier(Tpoayxkr-IlocraBiimk)
MOZENUPYET 3Ty CBSI3b, TAKXKE KaK W CBOUCTBO «[PUBUICTHPOBAHHBIN»,

TprcBanBaeMoe JI060MYy KOHKPETHOMY IMOCTABIIMKY JaHHOTO TOBapa».
HexoTopble TOHSITUS MpeaAMETHOM 06JacTH (BEpOSITHO JIYYIIUA TIPU-

Mep 31eCh — TOPTOBBIM 3aKid3) MOAETUPYIOTCS C MOMOIIBI0 HECKOJbKUX

cyuiHocTeid. Sl Ha3bIBalO 3TU MOHSITUSL cocmagHbimu cyuwHocmamu. Popma

TOProBOro 3akKasa MpeACTaBlIsgeTcs B BUAe KOMOMHALLMW CyIIHOCTEN Sales
Order (Popma ToproBoro 3akasza) u Order Derail (Muopmaiivs o 3akase).
a NPpEeANTOYNTAIO OMMUCHIBATD COCTABHLIC CYITHOCTU KakK C,[[I/IHI)If/i OOBEKT.

Hanpumep: «CymnHoctu Sales Order i Order Detail 06pa3yloT BMecTe eIu-
HBII 3aKa3, pa3MeliaemMblii 3akazunkoM. CyliHoCTb Sales Order Mmogenupy-
eT caM 3aka3, a 3jieMeHT Order Detail OTIHCEIBAET 3aKa3bIBAEMbIE TOEADEI».

Paboune npoueccobl, Baugiowine Ha CyLLHOCTU

Nudopmainio, B KaKux pabovyux IMpoliieccax UCIOJb3yIOTCSI KOHKPETHbBIE
NaHHBbIE, Jy4yllle BCEro BKIYUTL B MOJeJb TaHHBIX. Eciu moTpedyercs
W3MEHUTH CTPYKTYPY CYIIITHOCTU, HATIPUMEP, TOOABUTH aTPUOYT, BBI JIETKO
HaligeTe B MOJIEJIM CIUCOK MPOILIECCOB, HA XOI KOTOPBIX MOBIUSIET U3ME-
HEHHUE CYLIHOCTH.

Or[pe);[eJIHT]) Nnpolecthl, HEIIOCPECACTBEHHO W 3AMMOAEHCTBYIONINE C
CYLIHOCTLIO, TAKXE HE COCTaBJsIEeT TPYAa, a BOT BBISIBUTH MPOLECCHI, pa-
GoTarmKe ¢ CyIIHOCTBIO OMOCPEeNOBaHO — Oojee Tsxkenas 3agada. Ha-
MMpUMeEDP, UYTO Mpolecc 00paboTKM 3aKa3a MOXET U3MEHSITh IPUTUCAHHBII
3aKa34yMKy CTaHAApTHBII METON NOCTaBKU TOBapa, Wiu 4To Special Bonus
(CBOICTBO KaTeropMu TOBapa) MOXKET MOBJIUATh Ha BEJIUYUHY CKUIAKH, a
BCJIEICTBUE 3TOI0 — Ha CTOMMOCTH 3aKa3a, He SIBJISIETCS OYeBUIHBIM (Pak-

ToM. Takue 0COGEHHOCTH pabOYMX [1POLECCOR, He JOKYMEHTUPOBAHHBIE
HaIjaexalmuM o6pa3oM, MOTYT CO34aTh JOTOJTHUTEIbHBIE CIOXHOCTU IS
00CHYXKUBAIOIUIHX CUCTEMY TIPOIPaMMHUCTOB.

BoaplIMHCTBO aHATUTUKOB 3aHOCST TaKyl0 MH(GOPMaIMIO B IOKYMEH -
TalMIoO MO aHaJu3y paboyux MPOLIECCOB, YTO BechMa yIOOHO, €CIM BCe
M3MEHEHUS KacaloTcs TOJbKO pabouux rpoieccor. Ho nHorma MsMeHe-
HUs 3aTparuBaloT U caMy MOJeNIb — HEIMOCPEACTBEHHO (M3MeHACTCs opra-
HH3ALM4 IeJla B KOMIIAaHWN ) TM00 KOCBEHHO (M3MeHEeHUs B pabovyux mpo-
Leccax TpeOyIOT aJleKBaTHOIO U3MEHEHU MoJein), B aTom ciayuae jerue
IMPOCMOTPETh JOKYMCHTAIIUIO, ONMMUCHIBAIOIIYIO USMCHACMYIO CYIIHOCTD,
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YTOOBI OIIPpEACINTb, Ha KaKHue€ IPOLECChl MOBIUACT U3BMECHEHUEC MOLETH
JaHHBbIX.

CaBs3b MEXOY CYITHOCTAMMU UM IPOLECCAMN — ITO MNEPEKPECTHAA CChLI-
Ka. Kak u Bce Takue CCbIJIKHM, €€ TPYAHO CO31aThb U NMOAACPKMBATL, HO B
NEPCIICKTUBE OHAa MOXET ObITh OYEHD MOJIE3HA.

B3aumopeiicTBue mMexay CYLUHOCTSMU

JuarpaMMBI «CYIIHOCTH — CBsi3H» — BeChbMa yIOOHBI, HO HE TMO3BOJSIOT
OTPa3UTh CIMIIKOM OONbLION 00beM MHdopmalivi, Ecian KapTuHa B3au-
MOJIEVCTBUST MEXITy CYIITHOCTSIMU OYeHBb CIIOXKHA, €€ MOXHO 3aOKyMEH-
TUPOBATh Ha YPOBHE OMUCAHUS CYIIHOCTeH. BaM HyxXHO OymeT co3maTh ajst
3TOM TeNn CIIeMaTbHbIe aHHOTAIIWH.

Korma Mozmes cocTOUT M3 MHOXECTBA AMArpamMM, W OTHA CYIITHOCTH
MPUCYTCTBYET B HECKOJBKWMX MUarpamMmax, CJIeAyeT BHECTH B OTMCaHUE
CYIIIHOCTH CIMCOK 3JIEMEHTOB, C KOTOPBIMH OHa CBs3aHa. DTO OYEHb TO-
JIE3HO, €CJTM CYIIHOCTh MCITOJNIB3YeTCs] B HECKOJNBKUX PabodmMX TMmpoleccax.
Hampumep, cymmHOCTh, B KOTOPOW XPaHSITCS 3arojOBKHM OOpallleHusT THIIa
«Mr.», «Mrs.», «Dr.», nu «Ms.», MOXET UCTIOJIb30BaThCsl B HECKOJbKUX pa3-
JIMIHBIX MECTaX KJIMEHTCKOTrO MPYIOXeHNsI. ECIM B ONMMCaHUU CYIITHOCTH
BBl SIBHO TIEPEYMCIIUTE, TIe OHA MCIOJB3YeTCsS, TO COKOHOMMTE BpeMs U
CUJIBI, KOTZIA BaM HYXHO OyJeT U3MEHUTH CYIIHOCTb.

Buanec-npasnna v orpaHN4eHus
Eie onviH BUI OKyMEHTAIIMK, HEOOXOMMMBIN JJIS1 OMTMCAHUS CYITHOCTE —
OINMCaHWe OrpaHNYeHNi. Bce CymHOCTH TOJKHBI OBITh YHUKAJIBHO HMACH-
TUGUIIMPOBAHBI, W U3 3TOrO BBITEKAeT HEOOXOMMMOCTD BBIOPATh JJIST KasK-
JIOW CYIITHOCTU aTPUOYTHI, KOTOPBIE OYAYT CIYKUTH TIEPBUIHBIM KITIOUOM.
JI1o0bIe OTpaHUICHUSI, OTHOCSINMECS K aTpuOyTaM: HaIpuMep, «ATpH-
oytel Shipping Method (Meton nmoctaBku) u Special [nstructions (Crenu-
aJTbHbIe MHCTPYKIIMK) HE MOTYT OMHOBPEMEHHO COIEpXaTh IMYCThIe 3HAYE-
HUS», TOJKHBI OBITh JOKYMEHTHPOBAHEI.

ATpunOYyTbI

HakoHell, Hy>KHO CO31aTh CIIMCKU TOMEeHOB U atpulyToB. Ilpu coctasne-
HUU CMKCKA Bbl Oy/leTe OTTAIKUBATHCS OT MCXOMHOTO OMUCAHMSI CYIIHOC-
4. Bam mpumercsi mpu 3TOM CO3[aTh BCe BHEIIHWE KIIOYK, YTOOBI YAOB-
JIETBOPSITUCH TPEOOBAHUS CCHIIOUYHOM ETOCTHOCTH.

[Mpupetcst Takke OMpPeAeNnuTh ISl KaXI0i U3 CYNIHOCTE!N MO0 MeHbIIen
Mepe OfMH Kiod-KaHauaaT. OH CTaHeT MEePBUYHBIM KIJIIOUOM COOTBET-
CTBYIOIIETO OTHOILIEHMs, KOrda Bbl OydeTe peajn3oBaTh CXeMy 0a3bl JaH-
HbIX. [TOMHHUTE, YTO MEPBUYHBIE KIIOYU HE MOIYT COAEPKATb 3HAYEHUS
Null. 3-3a aT0r0 17151 X POPMUPOBAHUS HE BCETIA MOXKHO MCITOJIb30BaTh
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CYIIECTBYOLUINE aTpUOYTHI, MPUIETCS BBOAUTH HOIOJTHUTEIBHBIN MCKYC-
CTBEHHBIN aTpUOYT, 3HAUEHUSI KOTOPOTO T€HEPUPYIOTCS CAMOU CUCTEMOIA.

Hns cymaoctu Customer (Ilokymarenp) M3 Halllero ImpuMepa, IO-BHU-
IUMOMY, TIPUIETCS BBOAUTH TAKOW MCKYCCTBEHHBIN aTpuOyT. Ecim 3akas-
YUKOM MOXET ObITh KaK (PH3NUecKoe, TaK U I0PUAMYECKOE JIUIO, TO CIIK-
COK aTpMOYTOB 3TOM CYIIHOCTHU OyAeT BBIMIAAETh, KaK Ha puc. 9-6.

Customer
»CompanyName:Name

TinGo aTovCyT SEIMBANINEME SECp . e e v

(HasBaHne komnaHun),

nmbo atpubyt IndividualName Address1 :StreetAddress
(Umsi puanyeckoro nmua), Address2:StreetAddress
HO He o6a aTu aTpubyta Suburb:Suburb

‘OHOBPEMEHHO, O0JIXKHbI

copepxaTb 3Haderve Null State: State

Country:Country
PostalCode:PostalCode
CreditRating:CreditRating

Puc. 9-6. Cnucox ampubymos cywpnocmu Customer (IToxynamean)

[axe eciv OCTaBUTh B CTOPOHE BOMPOC YHUKAJILHOCTUM MMEH, Yy Hac
BCe paBHO OyayT mpobiemsbl. Eciau moxkynarenbs — GU3MYECKOE THII0, aT-
pubyt Company Name (HazBanue koMmmanuu) Oyiet conepxatb Null. Ecin
MOKyIarejlb — oOpraHu3auus, 3HaueHue Null OyneT comepxkaTb aTpuOyT
Individual Name (MMa ¢usndeckoro nuua). OIMH U3 3TUX aTpUOYTOB BCe-
rna 6yner comepxarb Null. [IoaTOMy TaK1e TOJIS HE MOTYT SIBISATHCS KIIO-
YyaMU-KaHIUAATAMU WA BXOAUTH B UX COCTaB, aXe €CJU Obl OHU YHU-
KaJIbHO UAEHTUGUIMPOBAIU 3aMUCh (XOTSI 3TO HE TaK).

3aech Mbl BIUIOTHYIO MTOAXOIUM K CJIEAYIOLIEH MpoliaemMe ¢ CYIHOCThIO
Customer (IlokynaTenp). MMeHa He yHUKanbHBI. B Halem nmpumepe gaxe
LIeJIbIi CIIMCOK aTPpUOYTOB HE TapaHTUPYET YHUKAJIbHOCTU 3HAYEHUI, TMOo-
CKOJIbKY BCErja CyIleCTBYET BEpOSTHOCTb, YTO JIBa YeJIOBEKAa C ONMHAKO-
BBIMM MMEHaMU UMEIOT OJJMHAKOBBIE afpeca. Hanpumep, cucremaperuc-
TpalM¥ 3aKa30B HE JaeT YBEPEHHOCTH, YTO Bbl He mepemnyraere [lxoHa
CMUTa-MIAIIIErD, KOTOPBIN XUBET Ha beiikep-crput, 18, ¢ ero oruom,
J>xxoHom CMHUTOM-CTapiiMM, KOTOPBIN MTPOXKMBAET B TOM XK€ IOME.

Koneuno, [xon Cwmur-crapmuii (John Smith Sr.) u Jxon Cmur-
miuagmuii (John Smith Jr.) — pasHble T10aM, M1 K HUM OTHOCSTCSI pa3HbIe
3anucu. Ho Te maHHBIE, KOTOpbIE MO3BOJSIOT UX YHUKAIbHO UACHTUDU-
LIMPOBAaTh, BPS JIM IPUTOJHBI IS UCIOJIB30BAaHUS B KaueCcTBE MEepBUY-
HOU nHbopMaLuKu o0 KiueHTe. MoxeTe M Bbl BOOOPa3uTh, YTO BaC Hau-
HYT paccrpainBaTh 00 00CTOSATENbCTBAX Balllel TMUYHOM XKM3HU, KOTIA BbI
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3aKa3bIBaeTe YTO-TO B TOProBoii KomnaHuu? «M3BuHUTE, CIP, HO UMEIOT-
CSIJIM Yy Bac POJACTBEHHUKHU C TAKUMH K& UMEHAMM, [TPOKIBAIOIINE BMeC-
Te ¢ BaMu? Ota nuHbopMalus TpedyeTcsl TOIbKO A yuyeTa B Hallel KoM~
MBIOTEPHOM cuUcTeMe...» He oueHb-TO NpUSITHO, HE NpaBaa au?

K cuacTbio, ecth mpocToit ciocod — BBecTH atpudyt Cusiomer Number
(MUuauBuayanbHbIit HOMep nmokKymnaressi). M eciv B opraHU3aliuu A0 cUX
MOp HE CYIIECTBOBAJIO OIIpe/Ie/[cHHBIX PABUJI IPUCBOEHUS TAKOTO HOME-
pa, TO 3TO MOXHO caelaTh cpencTBamMu Microsoft Jet wim Microsoft SQL
Server, KOTopble 00ecTieuBalOTMEeXaHM3Mbl aBTOMaTUYECKOM FreHepalluu
TaKUX HOMEpPOB (TUMBI natiknix Auio Number n Identily, COOTBETCTBEHHO).

Ecnu BB ucnonib3yeTe MpOM3BOJbHBIN UICHTU(PUKATOP, OYAbTE TOTO-
BBl TIPEAYCMOTPETD aTbTePHATUBHYIO hopMy uaeHTuGukanu. Bol xe He
XOTUTE TOCTaBUTh B HEYNOOHOE TMOJIOXEeHUE K/HeHTa, 3a0bIBIIETO CBOM
HoMmep? Crpocuthb «Muctep JIxKoH CMIT, BRI IpOXUBaeTe B OKPHIAKE WIN
Bbl B LlMHuMHATTHY» — 3TO TOpasfo Jiyyuie, yeM npocuth [Ixkona CMura
HAWTHU CTapylo KBUTAHLIMIO C HOMEPOM, a MOTOM MEPE3BOHUTD.

CyuiHocts Customer (IToxvnatens)— elle OOMH IPpUMEP ITOKa3bIBAIO-
U, KaK HaZI0 UCTTOJIb30BaTh YHUKAJIbHBI M CUCTEMHBI UIEHTU(DUKATOP.
Jaxe eciiv pearnoyioXUTh, YTO KOMOMHAIIMS aapeca U UMEHU JacT IOJ-
XOISIIUKA YHUKAJbHBI Y UIEeHTU(DUKATOD, IJISI TAKOTO UAEHTUhUKATOpa
MoTpedyeTca CIAUIIKOM OosblIoe yucao moJyeid. [ToMHHUTe, 4TO KaXIblid
MEePBUYHBIM KJIOY UMEET IBOMHMUKA — BHEIIHUU KJIIOY CYIIHOCTH, KOTO-
past Ha Hero ccbuiaercsi. HamHoro adexTuBHee cBsI3aTh IO OMHOMY aT-
puOyYTY B KaXIOW CYIIHOCTHU, YEM IO ISATh U IO IIECTh.

AHanu3 npomMeHoB

Crnucok aTpubyTtoB Ha puc. 9-6 umcmosub3dyeT (opMmar MpeacTaBlIeHUs
Hms:Jomen, BOTBIIMHCTBO aHAJUTUKOB UTHOPUPYIOT CYIlIECTBOBAHUE 10~
MEHOB UM OMUCBIBAIOT ATPHOVTH HATIPSIMYIO, C IOMOIIbIO TUTIOB JaHHBIX U
orpaHMYeHUI. DTO He 0YeHb IPABMILHO, HO BPSII JIX MOBIUSIET Ha yCIeX
Bcell Bailieil paOOTHI.

JloBOIBI B TMOJIb3Y aHAAK3a TOMEHOB — 9KOHOMUS YCUJIUN U BO3MOX-
HOCTbh cOOpaTh JOTOJHUTENbHYIO HHGopMauuoo. Bce, uto moxker ob6ier-
YUTH pabOTy U caenaTh ee 0ojee 3(PPEeKTUBHOM, CleayeT UCIOJb30BaTh B
MoIelrd. AHAJlIN3 TOMEHOB IIO3BOJISIET IPOBECTH MOJIeIMpoBaHue Oojee
TEXHOJIOTUYHO.

JlaBaiiTe pacCMOTPUM TOJIbKO OIMH MpUMep: aTpudyThl Company Nami
(HaumenoBanue komnanuu) u [ndividiual Name (M visidusnueckoro auia)
Ha puc. 9-6 onpenesieHbl B foMeHe Name (MUmst). Mbl MOXeM omucaTh
momeH Name cienylomuM odpa3oM: «TOT JOMEH — CTpOKa U3 CJIOB, Ha-
OpaHHBIX B COOTBETCTBYIOUIEM PETUCTPE, KOTOpass UMeeT MaKCUMaJbHYIO
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nauHy 75 cumBosioB. CTpoKa MOXET comepXaTb TOJIBKO CHMMBOJIBI ajda-
BUTA, CUMBOJIBI «TOUKa» (.) U «3arsaras» (,)».

JoMeH HYXXHO OIpeAeIUTh TOJBKO OAWH pa3, a UCIOJb30BaTh €ro B
CHCTeME MOXHO CKOJIbKO yrogHo. KoHeuHO, BB BIIpaBe OIPEIEIUThb Ta-
KOe OrpaHHMYeHHeE IS KaXIOro COOTHETCTRYIONIEro aTpubyTa, HO 3adyeM?
Bonee Toro, Tak Kak 3T aTpUOYTHI OIIpeAeieHB B OXHOM JOMEHE, MbI
MOXKEM JOTUYECKHM CpaBHUBATh UX 3HaueHus. [1pu onpeneneHnu Kaxmaoro
aTpubyTa B OTAEJIbHOCTU 3Ta BO3MOXKHOCTb HE CTOJb OYEBUIHA.

ITouck 3aKa34MKOB ¢ OOMHAKOBBIMU aTpubytamu CompanyName nnu
Individual Name — Takxe OIWMH U3 BO3MOXKHBIX CIIOCOOOB 00JIETYUTh XKU3Hb
IMoJIb30BaTelisd. A BOT ITOMCK KOMIIAHWHU IO €¢ HOMEepY BechMa HeyIoOeH.

dopmaabHOE OIpeaeeHe JoOMeHa — Habop 3HaYeHUI, KOTOPHIA MO-
KeT cofepkaTb aTpuOyT. KoHIeNnTyalbHO 3TO MPOCTO, HO KaK OMNpPEIeIUTh
IIOMEH Ha mpakTuke? BaM ciemyer 3amaTh Tpu mapaMeTpa, a UMEHHO: THUII
IaHHBIX; BCE OTPaHUUYEHUS, HajaraeMble Ha JMana30oH XpaHUMBIX JaHHBIX;
(opmaT xpaHeHUSsI U MpeacTaBIeHUsI TaHHBIX B IOMeHe (3TO Heo0s3aTeb-
HO).

BbiGop TMNa AaHHbIX

IlepBolil 1Iar — OMpPEAENTUTh TUII JAHHBIX, KOTOPBIM DVICT HCIONB30BATE-
cd IS TIpeACTaBlIeHUSI JOMEHa B cXeMe 0as3bl JaHHBIX. DTO pa3pyllacT
npeacTaBieHrde O pa3lejeHUU MOJEIU JaHHBIX Ha KOHLICNITYaJbHYIO CXe-
My U ee GU3UYECKYIO peann3aluio.

Tun maHHBIX ONpeneNseT AUara30H XpaHMMBIX B JOMeHE 3HaYeHMIA.
IIpocTto «11eyi0€» HeE SBISETCS JOMEHOM B «UWHCTOH» MaTeMaTUKE, a THUII
OaHHBIX foMeHa Quantity — «ueynoe». TeM He MeHee, 51 Obl HE PEKOMEH10-
Bajla YBJIEKATbCSI Ha 3TOM dTalle IIyOOKMM M3y4YeHUEM KOHKPETHBIX pea-
JNM3alMii TUIIOB TaHHBIX B cepBepax 6a3 maHHBIX. Bompoc o BeIObOpe cep-
Bepa clil¢ BIICPEOU.

Tun maHHBIX TOMEHA TakKXe MOXET ObITh APYTrUM JoMeHoM. Hampu-
Mep, Y Bac yxXe ecTb O0IIMII JOMEH THUIIA «1aTd», KOTOPBIA OTpenesseT,
YTO cUCTeMa He HOoITycKaeT AaT Ooiee paHHUX, yeM 1 gaBapsa 1900 r., a
dopmar mpemycMaTpuBaeT YeThHIpeX3HaYHOE IIpelacTaBicHUe roma. Bmoi-
He MpueMIeMbIM OyIeT onpeneautb 1oMeH Event Date (JJata coObITHS) Kak
«[larpl, HacynuBiiue mocie 23 okTsaops 1982 r.» (MMEHHO Torga KoMIa-
HUSI Havyajia CBOIO AEATENLHOCTE).

OrpaHquva Ha Anana3oH AaHHbIX

Temeps ompenennTe AUAIa30H MaHHbLIX, KOTOPbIe MOXET COIEpKaTh JO-
MeH. Ilopoii caMblii MPOCTOIl MyTh — 3aJaTh MPaBUIO, Hanpumep: « Juant
ity (KonuuecTBO) — 3TO 1LIeJIO€ TOJOXUTEIbHOE YUCIIO».
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HMHorma MoxHO IIPOCTO MEPEUYNUCINUTD XpaHAIIUECA B JOMECHEC BCJINYU-

Hbl. «PaiioH MoxeT ObITh ONHUM U3 caeayiouiy: Ceepo-3ananHbiii. Ce-
pepo-Boctounsii, HenTpanbHbiii, KOXxHbIi». B aTOM ciyyae Bam onpee-
JICHHO MPUAETCS BKIOYMTE JOMEH B MOJE/Ib B BUJE CYIIHOCTU. DTO 3HA-

YUTEBHO JieTye, YeM KaXXIblii pa3 BBOAUThH JaHHbBIE BPYYHYIO, a KpoMe
TOTO, TIO3BOJISIET JIETKO U3MEHSITh COAEPKUMOE TOMEHa.

EnmHCTBEHHOE MCKIIOYEHUWE — 3TO KOTAa JaHHBIX B TOMEHe O4YeHb
Majio ¥ OHM He U3MEHSIOTCS. (CKaxeM, Bbl MOAEIUPYETE CIIMCOK BOIPO-
COB 3K3aMeHa, M y Bac ecTb moMeH Answer (OTBeT), KOTOPBIN CONEPXKUT
3HaueHust True unu False. HeT cMbicia co3maBaTh IJIsl TAKOTO JOMEHA OT-
NEeJbHYIO CYITHOCTh. Tak Kak IPYyTruX BO3MOXHBIX BETUUMH He CYLIECTBY-
€T, TO CO3MaHue OTAETbHON TaOJIMIIBI 1JISI XPAHEHUS IBYX BEIUIUH YCIOXK-
HUT MOJIEJIb, ¥ TOJbKO.

Jlomen, onpenensieMblil HECKOJIBKUMU aTpUOyTaMu, TaKKe MOXHO
MPEeICTaBUTh C TMOMOIIBIO CYIIHOCTH, Hampumep momeH State (Iltart).
Ecnu BaM HYXHO YYUTBIBaTh B CHCTEME MHOXECTBO CTpaH, TO MPUAETCS
oIepupoBaTh MHOXECTBOM TapaMeTpOB.

Ecmm 3akazunk xuBetr ABcTtpanuu, To New South Wales (HoBprii FOx-
HBII Y271bC) SIBASETCS BEPHBIM 3HaUYeHUEM Ui mrTarta, a Alabama (Anaba-
Ma) — HeT. B atom ciydae, moMeH OymeT BKJIIOYAaTh B ceOsl aTpUOYTHI
Country (Crpana) u State (Illtat). DroT mpuMep He SBISETCS TOYHBIM
omnpeneeHUeM TOMEHa U MOJETUPYETCS C MOMONIBIO CBSI3M B IUarpamme
«CYUIHOCTH — cBsI3W». TeM He MeHee, TakoW JOMEH MOXHO paccMaTpH-
BaTh KaK COCTaBHOI.

B KOHIIe KOHIIOB, Hallla IIeJb — 00JIeTYUTh PeaTnu3aluio OrpaHuYeHU I
0a3bl 1aHHLIX, a OTIpelleIeHMe YaCTO BCTPEYAIoMXCS JOMEHOB YMEHbIIIA -
€T BpeMsl pa3pabOTKU M BEPOSITHOCTD OIIIMOOK.

Crneuundukaius 1oMeHa 10JKHa BKIIOYATh TaKXe OMMCAHUE, MOXET
JIU TOMEH CONepXaTh HeolpeaeeHHbIle 3HAaUeHMS, CTPOKU HYJIEBOW TUTH-
HBI WJIX 00a 3TUX BUIa BeJnunH. CTOMUT MPSMO YKa3aTh Ha TaKylo 0COOEH-
HOCTH B OMNpeAeIeHUHM JOMEHa, JaXxe €CIM CIOCOOHOCTh COMEPXKAaTh HEO-
TpeneieHHbIe 3HAaUeHUSI MOXKET OBITh OMpeiesieHa ¢ TOMOIIbBIO CBSI3U MEX-
Iy CYIIHOCTSIMU.

AHanu3 10MEHOB U OTpefe/ieHre CIUcKa aTpubyTOB IS JII0GOM CyIil-
HOCTH — TECHO CBSI3aHHBIE MEXIy coOOW MTepaTUBHBIE Mpoliecchl. Ha
MpakTUKe YmoOHei omnpenessiTh JOMeHBl OJHOBPEMEHHO C aTpUOyTamu.
Ecnu moaxonsimuit ayist aTpubyTa IOMEH YXe CYIIeCTBYeT, Bbl MOXETe TpO-
CTO CBSI3aTh OTOT aTPMOYT ¢ MOMeHOM. Eclii HeT — ompeaennuTe IOMeH Ha
JTare COCTaBJIEHUS CITMCKA aTpUOYTOB.

HexoTtopsle aTpuGyTHl KMEIOT IOMOJHUTEIbHbIE OTPAHUYEHUSI, [TOMU-
MO OTIpeJieJIEeHHBIX B TOMeHax. DTO COBEPIIEHHO HOpMaJibHO. BBl MOXeTe
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onpeneauTb noMeH Event Dale (JaTa coOOLITH), KOTOPBIA COMEPXKUT A Thl
HACTYIUIEHUS OnpeneneHHbiX coObITHA. C OQHONW CTOPOHBI THATMN 3OH JTHX
OTpaHUWYeH AaTON Havyajaa AesiTeIbHOCTU KOMMaHuU. Tak, AaThl To) 1 OIOTO
3aka3a: Order Dale (lata 3akasza) u Shipping Daie (Jata nocraskiu), -
MOTYT OBITb OnpeneneHbl B goMeHe Eveni Daie. Atpudyt Shipping Daie

IOJIKEH COmepXaTh nary 0ojiee mo3nHiow, yeM Order Date. D10 orpaHnde-
HHE Ha YPOBHE CYLIHOCTH, ¥ OHO JOJKHO OBITh OTPaXKEHO B €€ ONMUCAHUH.

IMpuonpeneseHur orpaHUYEHU I HA ypOBHE TOMeHa (M JOTIOJTHUTETb-
HbIX OTpaHUYEHUI Ha YPOBHE aTpubyTa) CleAyeT MOMbITATbCS CAeaaTh 3TO
KaK MOXHO 0oJjiee TOIpOOHO, He TPUHKMMAasi BO BHUMaHKeE CIOXHOCTH pe-
ajqu3alvy U MCTOJIb30BaHUSA. MBI enie o0CyIuM 3TOT BOINPOC B TPeTbeid
YacTH KHUTHU, HO YeM OoJiee TOYHO BBl OTIPEIeTUTEe JOMEH Ha JaHHOM 3Ta-
me, TeM Jierdye OymeT majbHelInee MpoekTHpoBaHnue. Ho eciaum ciyuqaiHo
yIaJIuTh KaKue-aubo 3HaYeHU s, CUCTeMa He CMOXET paboTarh.

Onpepenevue ¢dopmara

Omnpenenenue Gopmara MpeAcTaBICHUsI TaHHBIX HE BCEraa 00s3aTeNbHO,
HO YacTo moJie3Ho. Eciu ofHaXIbl OTPEAETUTh, YTO NaTa MPeACTaBIsETCS
B dopmare DD-MM-YYYY, To He mpuaercs aeaaTh 3T0 MOBTOPHO.

Hopmanusauus
Bui YAUBJIICHBI, YTO 4 HUTAC HEC YNOMAHYJIa 34€Cb O HOpMaJU3alUU OaH-
HbIX? Ecnu Bl IIpaBUJIbHO OPraHU30BaAJIM CYLIHOCTH, YCTPAHUB IMOBTOPI-

IOIUECA TpyIIbl TaHHBIX U OTHOIIECHUA «MHOIM€ KO MHOTMM», TO 3TU
CYIITHOCTHU, CKOpEe BCEero, HAaXOISITCSI B TPeThell HOpMaJlbHOU (dopme.

Ko}[eq]—[o) HOBHMYKY ITOJIE3HO €lle pa3 NpoaHaniiinpoBaTh MOLCIb JaH-
HBIX. HOMHI/ITG, 4yTo JIro0as CYIIHOCTb B MOACJIMN OOJIKHA INMOAYMUMHATLCA
npaBuily «KJIO4, MOJIHBIA K04 M HUYETO KpOME KIro4ar»,

Utorn
Mpbl paccMOTpesu MOCTPOEHUE KOHIENTyaJlbHOU Moaenau naHHbiX. [lpo-
LIeCC HaYMHAeTCsl C ompeneeHrss HEOOXOMUMBIX ISl NesITeIbHOCTU 3aKa3-
YMKa JAaHHBIX, KOTOPHIE OPTaHU3YIOTCS B BUIE MHOXECTBAa CYIIHOCTEI.
3aTeM aHaIM3y MOABEPTAlOTCSA CBS3M MEXIY CYIIHOCTSIMM, CAMHU CYIIHOC-
TU U UX aTPUOYTHI.

B cnenywomieii riaBe Mbl pacCMOTPUM peaju3alUI0 KOHUENTYalbHOM
CXeMbI B Bi/ie (PU3UIYECKOU CXeMBbl 1JIs1 KOHKPETHOTO cepBepa 0a3 JaHHBIX.






Cxema 0a3bl AaHHbIX

B npenpiaylieii rjaaBe Mbl pACCMOTPEIM KOHLCIITYANLHVID MOJEIb TaHHBIX,
OTIpeNeIAIONIYI0 UX JIOTUYECKYIO CTPYKTYPY. A ceiiuac O3HAKOMUMCS CO
cxeMaMmu 6a3 TaHHBIX, KOTOPbIC OMMCHIBAIOT (GU3MUYECKYIO CTPYKTYPY daH-
HbIX. CxeMa 6a3bl JaHHBIX — 3TO JIOTUYecKash KOHCTpyKuus. [Ipu ee mo-
CTPOCHUU JIJIST OTMMCAaHMST GU3UIECKOM CTPYKTYPHI 6a3bl JAHHBIX UCIIOJIb-
3yI0TCS abCTpakTHBIE TePMUHBI. Ho HenocpeacTseHHoe MpeacTaBlIeHue
NaHHBIX Ha (PU3NIECKOM YPOBHE OCYIIECTBIISIETCS MPH MOMOIIM MEeXaHM3-
Ma 6a3 TaHHBIX, 6e3 BMeIlIaTeJIbCTBA MOJb30BaTeN sl IIM pa3paboTInKa Cr-
CTeMBI.

CuctemHasi apxuTekTypa

IMepen TeM Kak MPUCTYNUTh K ONMMCAHUIO CXeMbI 0a3bl JaHHBIX, OIpeIe-
JIUMCSI C apXUTEKTypoii cucteMbl. K coxkajleHWIO, B HAYYHOI JUTepaType
MOJl TEPMUHOM «apXHUTEKTYPA» MIOHUMAIOT IBE Pa3HBIX, XOTSI U CBI3aHHBIX
JIPYT ¢ ApyroM, Moaenu. YToObl pa3ianuyaTh 3TU MOHSATHS, S BBEIY JIBa Tep-
MUHa: npoepammuas apxumexmypa (code architecture) u apxumexmypa dau-
Hoix (data architecture). I[ToguepkuBaio, 4TO 3TO MOSI COOCTBEHHAs TEPMU -
HOJIOTUS M B IPYTOi CITelIMadbHOM IUTepaType OHA He BCTpedyaeTcs.

MporpammHaa apxutekTypa

To, 4TO 5T TMOApa3yMeBam IO TEPMHHOM <«IIpOTpaMMHasl apXUTEKTypa»,
YacTO Ha3bIBAIOT MO-Pa3HOMY: MOJEIb MPUIOXKEHU, MHOTOYpPOBHEBAs ap-
XUTEKTYypa, MOAEIb cIyxk0. [IporpaMMHasi apXuTeKTypa COIEpPKUT OITKCa-
HUE TOCTPOCHMS JIOTUUECKON CTPYKTYphI IporpaMmbl. CTpyKTypa Tipu-
KJIaTHO# IIpOoTpaMMBI, KaK IIPaBUJIO, 3aBUCHUT OT KOHKPETHOM pealn3alliui,
U ToApoOHO obOCyXaaTh ee Mbl He OyaeM. TeM He MeHee, UMEHHO OCO-
OCHHOCTM MPOTPAMMHON apXUTEKTYpPhl OMNpPENesioT, OyayT JU OrpaHu-
YeHMs LIEJIOCTHOCTH peajn30BaHBl B cXeMe 0a3bl JaHHBIX, M KaK UMEH-
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Ho. [loaToMy MBI Bce e pacCMOTPUM HEKOTOpbIe acTeKThl MPOTpaMM-
HOIl apXUTEKTYPHI.

Ha 3ape passutusg CYBJ] TunuuHas cucTeMHasl apXMTEKTypa TIpel-
CTaBJIsIIa COOOM CIUIOIIHOM MOHOJIWT: OTPOMHBIE (pparMeHTHI IIPOrpaMM-
HOTO Koja, MMeEIOIIMEe MIPOCTeHITyIo cTpyKTypy. CHCTEMHBIH aHAJIUTUK
TOr0 BpeMeHH, IOCTAaBUBIIMIA cebe 3amady M3MEHUTb (MJIM HaXe IIPOCTO
TOHSITh) TAKYIO CUCTEMY, OBLIT MOXOX Ha YeJOBEKa, IMHITAIOLIETOCS pas3ae-
JIUTH Ha OTASIBbHBIE MAKapOHUHEI IIeJIoe 0100 criareTTy. YToObl HaBeCT!
XOThb KaKOW-TO MOPSIAOK B 3TOM IEPBOOBITHOM Xaoce, IMPOTrpaMMMCTHI Ha-
Yajau CTPYKTypHpPOBaTh IIPOTPAMMHBIN KO, BBIACISSI OTHEIbHBIE KOMIIO-
HEHTBI: IPOLIEAYPHI, MOIYJIU UJIU OOBEKTHI.

Temeps BMeCTO GeCUMCIEHHBIX CTPOUYEK 3aIlyTaHHOI'O IPOrpPaMMHOTO
KoJia MPOTPaAaMMUCTHI-aHAIUTUKNA UMEIU NieJo ¢ ¢parMeHTaMu Kola ro-
pa3no MeHbllero oobema. DTu (parMeHThl KaK-TO B3aUMOIEHCTBOBATH
NPYT C APYTOM, OJHAKO AOralaThes, KaK UMEHHO, ObUIO BEChMa 3aTPyIH K-
TEIBHO.

CoBpeMeHHBIM MPOTPaMMUCTaM yIpaBjieHUe MPOTPaMMHBIMU KOMIIO-
HEHTaMU o0JieryaeT UX opraHu3aiusl B BUIE CIyxXk0, MHa4Ye TOBOPS, BbIIe-
JICHWE pa3IUIHBIX YPOBHEH B MOACIN. DTU CIIYXKOBI BBITIOJHSIOT PA3IHEIC
(bYHKIIMY Ha pa3HBIX IOTMYECKUX YPOBHAX. CYIECTBYEST MHOXECTBO CITO-
cO0OB OpTaHM3allM MHOTOYPOBHEBOM apXUTEKTYphl. MBI MOIPOOHO pac-
CMOTpMM JIBa Hambojiee pacIpOCTPaHEHHBIX: TPEXYPOBHEBYIO U UYeTHIpE-
XYPOBHEBYIO apXUTEKTYPY.

Tpexypoeuesas apxutekTypa

B TpexypoBHEBOIT apXUTEKType BBIACISIOT TPU YPOBHSI TIPOTrPaMMHBIX KOM-
TIOHEHTOB: noav3ogamenvckui (User Services), MpoOMeXXyTOUYHBIN WU 613~
Hec-yposenv (Business Services) m ypogenv dannwix (Data Services). Mic-
rosoft Visual Modeler — uHTepakKTUBHBIN UHCTPYMEHT AJISI MOJENUPOBA-
HUS JaHHBIX, MHTErpupoBaHHbIN ¢ Microsoft Visual Studio 6.0, monnep-
XKUBaeT 3Ty Mozaenb (puc. 10-1).

B TpexypoBHEBOII MoaeM MOJIb30BaTEIbCKUI yPOBEHb, KakK MPaBUJIO,
BKJIIOYAET KOMIIOHEHTBI, OTOOpaXarwline JaHHbIe W OTpeAeeHHbIM 00-
pa3oM pearupylolive Ha IeiCTBUS TMOJb30BaTeNss. Bech Mmonb3oBaTenbe-
KU uHTepdeiic nHKAICyJIupoBaH BHYTPU 3Toro ypoBHs. Ha mpomexy-
TOYHOM ypPOBHE pealn30BaHbl OM3Hec-TIpaBWja U QYHKIIUU TPOBEPKU
MPaBUJIbHOCTU BBOAUMBIX TaHHBIX. KOMIMOHEHTHI MPOMEXKYTOUYHOTO YPOB-
HS B3aUMOJIEMCTBYIOT ¢ KOMIIOHEHTAMU TOJIb30BATEIbCKOTO YPOBHS U
YPOBHS AaHHBIX. [IporpaMMHbIe KOMIIOHEHTHI YPOBHS JaHHBIX, B3aUMO-
JIeCTBYIOIINE TOJBKO C KOMITOHEHTAMU MPOMEXYTOYHOTO YPOBHSI, OCY-
LIECTBJISIOT BCE OTlepalui MaHUMYJIUPOBAHUS TaHHBIMU.
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Puc. 10-1.  Visual Modeler noddepicusaem mpexypoanesyio apxumexmypy

TpexypoBHeBasi MomeJb TIpocTa 1 noHsTHA, 1 Visual Modeler — mpak-
TUYHOE, HIMPOKO PACMpPOCTPaHEHHOE CPEACTBO MOJCIUPOBAHUS TAHHBIX.
OnHako S TOYTH HE TOJB3YIOCh UM ISl pa3paboTKU peaTbHBIX CUCTEM.
Heno B Tom, YTO Kaxnmasi CHCTeMa, Kak MPaBUJIo, BKJIOYAET B cebsa yHK-
LMK, He MpUHamJIexalmue HA K OMHOMY M3 ypoBHeit. PaccMoTpum mpu-
Mep: HeKUM (hparveHT TaHHBIX TpeOyeTcs: oTHOPMaTHPOBATh, MPEXAE YeM
BBIBOIUTH MoJIb30oBaTe 0. CKaxeM, MHIMBUAYaJbHBI HOMED, TIPUCBaU-
BaeMbIii MPU Bbigavye CBUAETEIbCTBA COIMATBHOTO CTPaXOBAaHMSI, MOXET
XPaHUThCS B 0a3e JaHHBIX KakK AeBATUPA3PAIHOE NECATUYHOE LIETOE quC-
JIO, HO OTOOpaXxaThCsl Ha 9KpaHe MOAL30BATEILCKOIO KOMITbIOTEPA OH HOJ-
KeH B Buae 999-99-9999. K xakomMy YpOBHIO IOJKHO OTHOCUThCST (hopMma-
TUPOBaHUE MaHHBIX — K TOJb30BATEIbCKOMY WJIM K YPOBHIO MaHHBIX?
MOXHO MPUBECTH apTYMEHTBI B MOJIb3Yy U TOTO, U Apyroro. Eime Bompoc: K
KaKOMY YPOBHIO OTHECTH yIpaBJjieHUE TPaH3aKIUSIMK — K OM3HEC-ypOB-
HIO WJIM YPOBHIO AaHHBIX? [Ipy MOmeIMpPOBAaHUM CIOXHBIX CUCTEM C UC-
MOJTb30BaHUEM MEpPapXUIECKUX MPEACTaBICHU U TTpeoOpa3oBaHMs JaH-
HBIX Ha 3TH BOMPOCHI OTBETUTh HE TaK-TO JIETKO.

Ecnu pmeiicTBoBaTh ToCen0BaTeIbHO, BOMPOC, K KAKOMY W3 YPOBHEM
OTHECTH MOA0OHbBIE HYHKIIUU, HEe MPUHIUITHATEH; OTHAKO NMEHHO B 3TOM
MecTe MoJeib AaeT cooii, IIpu co3maHuuM MOIEIN HEBO3MOXKHO 00OMTHCH
0e3 MCKYCCTBEHHO BBEICHHBIX OrPaHUYCHUN M COTIALICHUIA: HampUMep,
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«(hopMaTHPOBAHNE CIENyeT OTHECTH K IOJIb30BATEJIbCKOMY YPOBHIO, a
TMOCTPOEHNE UePapXUUECKO CTPYKTYpHl NaHHBIX — K OW3HEC-yPOBHIO»,
W B KOHIIe KOHIIOB, MOXET HACTYIUTh MOMEHT, KOTJa CJIOKHOCTh MOZETH
CBeJIeT Ha HeT ee TMOJIOKUTEbHbIe KauecTBa.

YeTbipexypoBHeBas apxMTeKTypa

BoineneHue yeTbipex ypoBHEH B apxXUTEKType MPOrpaMMHOTO KoJia MO3BO-
JisieT u30exaTh MHOTUX MPo0JieM, CBONCTBEHHBIX TPEXyPOBHEBON apXUTEK-
Type. B uetsipexypoBHeBoit apxutekType (puc. 10-2J, yacTo Ha3bIBaeMOii
TakXe MapamgurMoil YpoBHE, BBIIEISIOT, COOTBETCTBEHHO: YPoGeHb UHMED-
geiica noavzoeamens (User Interface layer), ypoeews unmepgbeiica Oawmbix
(Data Interface layer), yposenv unmepgeiica mpanzaxyuii (Transaction
Interface layer) u yposenv unmepgeiica enewneeo docmyna (External Access
Interface layer).

A b \
\\Gmnouem’ nonL3osa, KOMMNOHEHT nonk208a-, KOMNOHEHT Mnonkaosa-% KOMMNOHEHT mmhsoea-/

\, Tensckoro / \  Tensckoro TenbCckOre /. N\ Té  AkG  Koro
WHTED- N uHTEp- 4 wHtep- Yy  WHTEp-
\emca - \ d)e'mcy N\ ¢peiica / X oelica
\/ \-./ \/

!

KomMnoHeHT
nHTepdeiica

[AaHHbIX

KomnoneHT
mHTepdeica
DaHHbIX

KomnoHeHT
uHTEpdeica
NaHHBIX

KomnoHeHT KomnoHeHT
uwHTEepderca

nHTepdeinca
TPaH3aKuMA

\ S - _TPaH3aKuUuiA
| - I

KomnoxeHT KoMnoHeHT
BHELLHero gocTyna BHELLUHEro A0CTyrna
Mexannam Cas paqHblx | MexaHuam 6a3 naHHbLx:

Puc. 19-2. Yemvipexyposnesan Mode.is

YpoBeHb UHTepdElica MOJb30BATENST COOTBETCTBYET IOTh30BATEIBCKO-
MY YPOBHIO TPEeXypOBHEeBOI Momeiu. [IporpaMMHbBIe KOMITOHEHTHI YPOBHS
nHTepdeiica MoIb30BaTesT OCYIIECTBIISTIOT B3aUMOICHCTBHE C TTOTh30Ba-
TeJleM, B TOM YHCIIe: TIPENCTaBISIOT JaHHbBIE ITOCPECTBOM OOBEKTOB THAJIO-
rOBBIX OKOH, OTBEYAIOT Ha M3MEHEHUS II0JIb30BATEIEM COCTOSIHUSI OOBEK-
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TOB IMaJIOTOBBIX OKOH (HampuMep, U3MEeHEeHKe pa3MepoB 9KpaHHOM dop-
MbI), a TAKXKE BEOIAT MOJIb30BATEILCKUE 3AMPOCHl B CUCTEMY.

Ha ypoBHe uHTepdeiica 1TaHHBIX OCYLIECTBISETCS MOAAEPKKa JaHHBIX
B (Gu3UUYeCKON MaMsITH (HA MOCTOSHHBIX HOCUTEISIX OHA BBIMOJHSIETCS
CPEeNCTBAMY MPOTPAMMHBIX KOMIIOHEHTOB YPOBHS MHTepdeiica JaHHBIX U
mexanu3sma CYB/l). YpoBeHb mHTepdeiica JTaHHBIX COMEPKUT OOIbITMH-
CTBO (DYHKLMHA, MPUHAIIEKHOCTb KOTOPBIX K TOMY MJIM MHOMY YPOBHIO B
TPEXYPOBHEBOI apXUTEKType BeChbMa 3aTPYAHUTEIbHO OIpPEAEIUTh, HE
npuberass K UCKYCCTBEHHO BBEIECHHBIM IMpaBUaaM. DT0, Harpumep, GyHK-

WU, [TO3BOJS0LINE ONpeaeeHHbIM 00pa3oM GOpMaTUPOBATh JaHHbBIE U
co3IaBaTh gupmyanvhvle Habopsl ianiicell. (BupTyaabHble HAOOPHI 3amuceit
CYLIECTRYIOT TOJBKO B (DM3WYECKON MaMATH, OHM He pa3MellalTcs Ha

KECTKOM JAUCKE WU JII0OOM APYroM YCTPOUNCTBE, MpeAHAa3HAYEHHOM [Jis
TMOCTOSTHHOTO XpaHEHU S JaHHBIX. )

Kak rpaguno. Kaxaplii TporpaMMHBIM KOMMIOHEHT YPOBHS HMHTEp-
(deiica TaHHBIX TECHO CBSI3aH C OJHUM M3 KOMIIOHEHTOB YPOBHS MHTEp-
deiica monp3oBatens. [lpm aToM onMH MpOrpaMMHBII KOMIOHEHT WMH-
Tepdeiica JaHHBIX MOXET MOAAEPXUBATh HECKOJbKO KOMITOHEHTOB WH-
Tepdeiica moab3oBarens (puc. [0-2). JlomycTUM, B CUCTEME MPUCYTCTBYET
dopma Customer Maintenance, tae otoOpaxaercss MHGopManus 00 OTHOM
nokynarene u ¢opma Customer Sumimary, KOTopas BbIBOIUT UHGOPMALIUIO
0 HECKOJbKUX mokymnateisix. [lockonbKy 0be 3Tux GopMbl MPEeACTaBISIOT

cymwHOCTh Customer (I10xynaTens), OHM MOTYT UMETh OOINME MOIYIW AJs
(dopmarupoBanusa W nposepku Tapamerpa CustomerNumber (Homep mo-
Kynatessa) — GYHKIMU, TIpUHALIEKATLICH YPOBHIO MHTepdelica TaHHBIX.

Ha ¢usnueckoMm ypoBHe KOMMOHEHTH MHTepdelica moab30BaTesisi, Kak
MpaBUJIO, COOTBETCTBYIOT hopMaMm B Microsoft Visual Basic miau Microsoft
ACCESS. a CBSI3aHHBIE ¢ HUMM KOMIIOHEHTBI MHTep(eiica JaHHBIX — peau-
wI0Tes B BUje Monyneit ¢dopm. HekoTopble mpolienypsl 3aeiicTBOBaHbI B
HECKOJIbKUX MOJYJISIX OMHOBPEMEHHO, KaK MPaBUio, TaKue MPoLeaypbl pe-
aJM3yI0TCs B 00I1IEM MOJYyJie, UCIOJb3yeMOM B pa3IMYHbIX (hopMax.

Ha ypoBHe uHTepdeiica natibx peaTu3yoTcs MpaBuia MPOBEPKU JaH-
HBIX, OJIHAKO JIOTUKA OU3HEC-TIPOLIECCOB HE BXOOUT B 3TOT ypoBeHb. Tak,
(parMeHT KOJa MM MPOTPAMMHBIM MOAYJIb, BBHIMOJHSIOWWNA MPOBEPKY
NMpaBUJIbHOCTA BBoAa 3HauyeHus CustomerNumber ~ KOMIIOHEHT YPOBHS
uHTepdeiica naHHbIX. Ho mporpamMMHBble CpenctBa, onpeaesioue mnopsi-
JOK HACTYIUIEHUS] KaKWUX-JIMOO COOBITUI WU BBITIOJHEHUS KaKUX-JTU0O
omnepauuil B cucteMe (Hampumep, 3ampellamllre OTIPaBKYy 3aKa3aHHBIX
TOBapoB, IMOKa HE MPOBEPEHA IIATEXECIOCOOHOCTh 3aKa3unMKa) OTHOCHT-
cs K YPOBHIO MHTep(deiica TpaH3aKIUii.
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YpoBeHb uHTEpdEca TpaH Ak VITPAISeT UCTOIb30BAHUEM JaH-
HBIXBNpUaoxeHuu. [IporpaMMHBI€ KOMITOHEHTHI3TOTOYPOBHS CO3AIOT
Y UHULMUPYIOT 3aMPOCHI, MOJYYAIOT AilHHLIE OT KOMIIOHEHTOB YPOBHS
MHTepdelica BHEMIHETO A0CTVILI, MOAACPHKHBAKT OM3HEC-TIPOLECCHI, a
TakKe 00pabaThIBAIOT OMIUOKU U [ICKTIO0NCHMS ., TTOJTYYEHHBIE OT 3JIEMEH-
TOB YPOBHSI MHTepdelica sHeilllicro focTyIa.

KOMIOHEHTBI YPOBHS HHTC 1 Cil TPAH HIKLLM A TOpa3Io Yallle UCIOJb-
3YIOTCSI TTOBTOPHO, YeM KOMIOHCHTEL VPOBHY MHTepdeiica faHHBIX. s
dbu3mIecKkoil peasikialum nephiviy yrobHee peero mpuMeHSTh Visual Basic

u Access. Hanmpumep, obbekt Cusiomer sanelersyeT meron Updafe,BbI3bl-
BaeMBbIii &111¢ HECKOJIbKUMM KOMIIOHEHTAMM YPOBHS HHTEp(Elica TaHHBIX.
BaxHo crenyiollee: TOCKOJBbKY YPOBEHb UHTEpdEica JaHHBIX JOTXKEH
ObITh HE3aBUCHM OT YpPORHs WHTepdeiica moib3oBaTens (Mo KpaitHeit
Mepe, € TEOpHK), OOHOBJsIEeMbIe BE/IMYMHLI CIeAyeT epevYncInTh SIBHO.
JIpyTMMU CJIOBaMU, BBI30B MeTOAa MOXET UMETh CACAVIOLIMIT BUI:

MyCustomer. Update CustomerNumbe CustomerName

IMpu stom meron Update coctaBisier 3arnpoc ¢ UCIOJIb30BAaHUEM OIle-
paropa UPDATE, 3ateM mepenaeT 3TOT 3alpoC Ha BBHINOJHEHHE B ypoO-
BeHb MHTep(deiica BHEIIHEro A0CTYNa, U MPU 3TOM 00pabaThiBaeT BCe BO3-
MOXHbIE OIIMOKU: JIMOO HEMOCPEACTBEHHO YCTPAHSIET COCTOSIHUE OIINO-
K4, b0 TepenaeT COOTBETCTBYIOIEe COOOIeHUe OOpaTHO IO TOW Xe
LIeTIOYKe JIJIsI BbIBOJA HA YpOBHE MHTepdeiica moab30BaTesl.

Ha ypoBHe nHTepdeiica BHEUIHETo A0CTyIa peajlnu3yeTcss 0OMeH naH-
HBIMU MEXIY MPUIOXEHUEM U BHECIIHMMKM UCTOYHUKAMU TaHHBIX. B cuc-
TeMax 6a3 JaHHBIX TIPOrpaMMHBIE KOMITOHEHThI YPOBHSI UHTepdeiica BHEIII-
HEro J0CTyIa o0pabaThIBalOT COOBITUSI OOMEHA JAHHBIMU € MEXAHUIMOM
CYDBJ. OHu BBIMOJHSIOT 3aIPOCHl (B TOM YHCJIE U COOOIIEeHUsT 00 Omuo-
Kax) W TepenaT pe3yabTaThl 00paTHO MO 1[eM0YKe KOMIIOHEHTOB Ha ApY-
rue ypoBHHU.

B uneane Bce mpouemypsl Ha 3TOM yPOBHE JOJKHBI OBITh peain30BaHbl
TakK, 9TODOLI MOJTHOCTHIO M30JUPOBATh TPaH3aKIIMU OT CIeMDUKU Mexa-
HusMma CYBJl. TeopeTudyecku, pu 3TOM AJIs1 NepeHoca MPUIOXKEHUS, pa3-
paboraHHoro s pabotel ¢ MexaHuamMoM CYBJl Microsoft Jet, Ha miat-
dopmy SQL Server 10CTaTOYHO BCETO JUIIb U3MEHUTH IIPOTPAaMMHEIE KOM-
TMOHEHTHI yPOBHS MHTepdeiica BHeIHEro qocTyna. OQHako BOTUIOTUTh 3Ty
WIE Ha TIpakKTUKE BechMa HEeTpPOCTO.

Kak yxe ynmomuHanoch, Ha ypoBHe cjiosi uHTepdeiica TpaH3aKilii 3a-
Mpochl (hOPMUPYIOTCSI, @ HAa YpOBHE CJOsI MHTepdelica BHEIIHEro JT0CTy-
Ma — TOJIbKO BBIMONHSIOTCS. HO yuuThIBast pa3nuyusi MeXIYy pa3HbIMM 11 -
anexraMu a3bika SQL, penko ymaeTcs peajin3oBaTh CUCTEMY TaK, UTOOBI
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MOJIHOCTBIO Pa3feUTh 3TH 1Ba YPOBHsI. PaccMoTpuM ImpocToii mpumep: re-
Hepaluio Habopa pe3yJbTaTOB, MOJYYEHHOTO IMPU BBITIOJHEHHUU 3ampoca
onHuM orepatopoM TRANSFORM B nuanexkre SQL, ucnonbzyeMmom Mme-
xannsMom CYBI Microsoft Jet. YToObI BBITOJTHUTS 3alpoc, MOTpedyeTcs
HamucaTh HECKOJBbKO oreparopoB Ha nuaiekte SQL, ucmonszyemom SQL
Server.

Ecmu 3apaHee W3BeCTHO, KaKue 3ampochl OyIeT BBITIOJHSITH pa3pada-
ThIBAEMOE MTPUIOKEHUE, MOXKHO BKITIOHUTL UX HETIOCPEJACTBEHHO B CXeMY
6a3bl JTaHHBIX U TEM CaMbIM U36eXaTh MPoOJIeM, CBI3aHHBIX C 0COOCHHO-
CTSIMM CHHTAKCKHCA. 30eCh OYeHb MOJEe3Hbl MapaMeTpUIecKue 3armpochl.
JlomycTuM, HY>)KHO HaliTH B0a3e TaHHBIX 3aTIMC U, OTHOCSIIIUECS K KITUEH-
Ty 1o damuiuu Jxonc (Jones) unu Cmut (Smith). Bam He mpunercs Bcs-
KHU# pa3 3aHOBO COCTaBJSITh 3aMPOCHl — JOCTATOYHO MepenaTh 3HaUeHUe
Jones unu Smith B KayecTBe MMapaMeTpa 3apaHee COCTaBJICHHOTO 3aIpoca.

K coxanenuto, He Bceraa ynaetTcss TOUHO TpeayraaaTh, Kakue UMeHHO
3aMpochl MPUAETCS COCTaBIATb. A B cUCTeMax, TJe IMOJb30BaTENI0 HAlO
MPeNoCTaBUTh BO3MOXHOCTb CO3/aBaTh COOCTBEHHBIE MPOM3BOJbHBIE 3a-
MPOCHl K JaHHBIM, TaKle MPOTHO3bl MPAKTUYECKU HEBO3MOXHBI: He yla-
eTCsI TTOJTHOCTBIO M30JIMPOBaTh YPOBeHb MHTepdeiica TpaH3akiuii. (Bo
BCAKOM cJIy4ae, s He MOTY c(OpMYJIHMPOBATh NPaBUJI, MO3BOJISIONINX pe-
IIaTh 3Ty MpobjeMy B obiIeM ciydae. M ecnu BaM, 4uTaTellb, BCe-TaKU
9TO YIACTCsA, MPOIITY MOASTUTLCS CEKPETOM.) A TMoKa oblee penieHue He
HalineHo, BaM, CKopee BCEro, MPUIETCS BKIIOUYUTH B CIO MHTepdelica
JMIaHHBIX YCIOBHBIN KO, HAIPUMED:

theEngine = myData,EngineName

select Case theEngine

Case "SQLServer”

build a SOL Server flavored query
Case "Jet"

build a Microsoft Jet query
Case Else

return an "unknown engine” error to the Data Interface layer
End Select

[Ipu IpoeKTUPOBaHUM MPUIOKEHUS, IPpeAHA3HAYCHHOTO IS paOOTHI
ToNBKO ¢ omHUM MexaHu3mMoM CYBJI, MoxeT BO3HUKHYTH COOJIa3H 00Obe-
IWHUATH YPOBHU MHTepdeiica TpaH3akui 1 uHTepdeiica BHENIHETO I0C-
Tymna. $l He peKOMeHIyIo AejlaTh 3Toro. XoTs KaK BCsKasl OTAe/IbHas 3a1a-
ya, CO3JaHHWe YPOBHS BHEIIHEro JOCTyMa TpeOyeT HEKOTOPOIro BpeMEeHH,
caM IIpollecC He HACTOJIBKO YK M CIOXEH, K TOMY XK€ peall3alis 3TOro
YPOBHS CYUIECTBEHHO COKOHOMMT BallW BPEMsI U CWJIbI B JaJbHEHIIEM.



Hanpumep, co3nmaB KOMMOHEHT, OCYIECTRIAIONINIE OOMEH JaHHBIMU C
SQL Server 7.0 npu nomout ADO 2.0, BBl cMOXeTe HCIO0Jb30BaTh €ro B
JNIPYTUX CUCTeMax, KOTopble Oynere pa3pabarbiBaTh B laibhiehiiem. [1pu
3TOM BaM He MOTpedyeTCcsl BHOCUTh HUKAKUX KM 3MEHEH I, €CIU TOJbKO BBI
HE pelllnTe MCII0JIb30BaTh Ipyroii Mexanu3Mm CYB]l uiu nu3aMeHUTH 00beK-
THYIO MOJIEJb.

MporpammHas apxutektypa u cxema 0asbl AaHHbIX

[IporpamMmHas apXxuTeKTypa BJIMsIET Ha cXeMy 0a3bl JaHHBIX: U B IJIaHE
U30JIS1IMM YPOBHSI UHTepdeiica BHEITHETO N0CTyMNa (MM YPOBHS JaHHBIX.
€CJIM Bbl UCIIOJIb3yeTe TPEXYPOBHEBYIO MO/CIL), U B IJIaHe MPOBEPKHU Tpa-
BUJILHOCTU AaHHBIX. Kak s yxe rosopuiia, nionsdins ypoBHSI uHTepdeiica
BHEIIHETO JOCTyra 00ecreynBaeT HE3aBUCUMOCTb [TPOTrPaMM 3TOr0 ypOB-
HSl OT U3MEHEHUI MexaHu3Ma 0a3 TaHHBIX. DTO JOCTUTAETCS 3a CHET CO-
CTaBJICHUS CTAHIAPTHBIX 3alIPOCOB K 0a3e TaHHbIX U BKJIIOUYEHUS ITUX 3all-
pocoB B cxemy 0a3bl. JlaHHBI METOJ K TOMY X€ MO3BOJISIET YBEJIUUUTD, U
3a4acTyl0 BeCbMa CYIIECTBEHHO, MPOU3BOJUTEIbHOCTh CUCTEMBI.

OpnHako peanu3aiysi TPOBEPKU TPaBWILHOCTUA BBOAA JAHHBIX — TO-
pas3no Oosiee clioXHas 3ajadya, YeM U30JISIIUs YPOBHS MHTepdelica BHell-
Hero goctyna. [TompoGHO MeTombl M CHOCOObI MPOBEPKM MPaBUIbHOCTHU
BBeJCHHBIX 3HAaUeHUI OymyT obcyknaThcs B raBe | 6. Ceifuac e MOroBo-
pUM O TOM, B KaKOM cJilyyae MMEET CMbICJ peaau30BaTh MOJOOHYIO MpO-
BEpPKY U TJe MMEHHO CliefyeT pa3MecTUTh (hparMeHTbl MPOrpaMMHOTO
KOIa, BBITMIOJHAIHE e€.

Hexoropble pa3paboTuvKu MpEeAnoYUTaIOT PealliioBaTh BCe MpaBuiia
NPOBEPKU MPaBUJIBHOCTY BBEIEHHBIX JaHHBIX B camoM MexaHusMme CYDB/I.
TaxkuM o0pa3oM U BCE OrpaHiveH s, obecreurBaloIie 1eJIOCTHOCTh AaH-
HBIX, U Bce OM3IHEC-TIPaBiilii COCPEIOTOUYECHBI B OIHOM MECTe, T/e IPaKTH-
YeCcKU MCKJII0YEeHAa BO3MOXHOCTD UX CIIYYaiiHOTO U3MEHEHUS BCIENCTBUE
OIIMOKHU.

Ho atoT MeTon umeert psii cepbe3HbIX HENlOCTaTKOB. Bo-mepBbix, aaje-
KO He BCe NpaBujia NMPOBEPKU YAaeTcsl peaqnu3oBaTh Ha ypOBHE MeXaHU3Ma
0a3 maHHbIXx. Hanpumep, B Microsoft Jet mpaBuiio, 3ampelaioiiee u3Me-
HSITb IEPBUYHBII K104 TpU OOHOBJIEHUHU 3anuceil B 6a3e TaHHBIX, HEBO3-
MOXHO 3aJaTh 0e3 MOMOIIM TpUrrepoB. Jlaxe wWKMpPOKUEe BO3MOXHOCTH,
npenoctapisiembie SQL Server, He MO3BOJSAIOT peain3oBaTh BCe IpaBuiia
HemocpeacTBeHHO B MexaHusMme CYBII.

Bo-BTopbix, oXugaHue, OKa AaHHEIE OTIPABIISIOTCS IS IPOBEPKU X
mexaHu3MoM CYBJI, 3aTeM BBINOJHSIETCS MpoBepKa M BBIAACTCS OTBET,
MOXET CYIIECTBEHHO CHU3UTb MPOU3BOAUTENbHOCTb cucTeMbl. Kak mpa-
BUJIO, MPOBEPKA MPaBUIBHOCTU BBOJA TaHHBIX BBIMOJIHSIETCS MPaKTUYecC-
KM cpa3y Xe, MocJjie TOro Kak IMojib30BaTesib BBEAET OYepeaHOE 3HAUYCHUE.
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Wnorna (Hampumep, Korma BBOAMMOE 3HaUY€HUE JOJKHO CONEPKaTh TOIb-
Ko LH(PBI, a He 6YKBBI) MPOBEPKa BBIMOJHSACTCS Cpasy ke, Kak TOJIbKO
MOJIb30BaTE b BBEJIET OYePETHOM CUMBOJI C KJIaBUATyphl. B Apyrux ciyya-
SIX — JIMIIb TIOCJIe TOT0 KakK JaHHBbIe BBEAEHBI B IOJIe WJIM B HECKOJBKO
MoJieii: HalpuMep, €CIM HY>XKHO TPOBEPUTh, UTO J1aTa, BBeJAEHHAs B IOJIe
Desired Delivery Date (Ilnanupyemasi mata OJOCTaBKHW), He IIPEAIICCTBYET
nare, BBeaeHHOI B none OrderDate ([data 3akasza).

Haxe npu paboTe ¢ MPUIOKEHUEM, YCTAHOBIEHHBIM Ha BbIIEIEHHOM
KOMIIbIOTepe (Ha ToM Xe camoM, Tae padoraer CYB/I), oTmpaBka HaGopa
naHHbiXx MexaHu3dMmy CYBJ] mocie BBoJga KaXXJ0ro CUMBOJIA UM 3aTIOJTHE-
HUSI OYEPETHOTO TOJISI TIPUBEAET K 3HAYUTEJIbHOMY CHUKEHUIO MPOU3BO-
nurtenbHocTU. Eciu Xe nmpuioxeHue moakiovaeTcs ¥ 6ase 1aHHbBIX Yepes3
JIOKAJIbHYIO CeTh (He TOBOpS yKe 00 yIaJeHHOM JO0CTyIe K 06a3e JaHHBIX
yepe3 Tao0albHYI0 ceTb WM MHTepHeT), BecbMa BEpPOSITHO, YTO BpeMs
OTKJIMKA CUCTEMBbl OKaXKeTCs CTOJIb JUIMTEJIbHBIM, YTO CHUCTeMa He Oymer
OIpaBABIBAThH CeOSI.

EnuHcTBeHHBIN BLIXOI B MONOOHOW CHUTyallud — OTIIPABJISITh JaHHbIE
MexaHusMy CYDB]l n1s mpoBepkM, TOJBKO IOCJE TOro Kak OyaeT 3aBep-
1IIeH BBOJ Bceit 3armucu. OmHaKko BeposiTHEE BCETo, B 3TO BpeMsI I0JIb30Ba-
TeJIb YK€ HaYHET BBIMOJHSITh KaKue-To ApyTrue neiictBus. Bpsnm nu Kro-
10O CoOYTeT yIOOHOI CUCTEMY, COOOIIAIOIIYIO 00 OIIMOKE BBOJA JaHHBIX
yepes JecaTh MUHYT MOCJe TOTO, KaK BBOJ JaHHBIX 3aBEepIIIEH.

YT1oObl MaKCUMaJIbHO COKPaTUThb BPEMSI OTKJIMKA, $I COBETYIO PEan30-
BaTh QYHKIIMY, BBHIIOJHSIONINE MPOBEPKY NaHHBIX, HETIOCPEACTBEHHO B
TOJTb30BaTE/IbCKOM TpUiiokeHWU. Ecnm 6aza MaHHBIX MCTIONB3YETCs TOJIBKO
OIHUM TIPIJIONEHHEM, M KPUTEPUU TTPOBEPKU MPABUILHOCTU BBOJA TaH-
HBIX OTHOCUTEIbHO HEM3MEHHBI, Bbl, B MIPUHIIUAIIE, MOXETE peaTn30BaTh
MPOBEPKY JaHHBIX TOJBKO Ha YPOBHE MPUIOXEHUS, TIOJHOCTbIO UCKJIIOUUB
MPOBepKU Ha ypoBHe MexaHw3ma CYBJ/I. 'DT0 mpenoTBpaTWUT OBOMHYIO pa-
00Ty M COKpATHUT BpeMs pa3padoTrku. Ho Bce e maHHBIN CITOCO0 KpaiiHe He
palMoHaJieH M TIO Psily IPUYUH S HE PEKOMEHJIYIO €r0 MPUMEHSTbD,

JlomycTuM, BIOCJEICTBUM JJIsI pabOThI C TOU Xe 0a30il TaHHBIX OyIeT
CO3[IaHO Ipyroe MPUIoXeHUe — ToTaa 6aza TUIIUTCSI MEXaHU3MOB, TapaH-
TUPYIOIIMX LIEJIOCTHOCTh JaHHBIX. M KOHeuHOo, Bceraa ocTaeTcsl BeposIT-
HOCTb, YTO I10JIb30BaTeIM OYyIyT paboTaTh ¢ 6a30i JaHHBIX HE TOJBKO IpU
TIOMOIIM CO3MaHHOI'0 BaMU KJIMEHTCKOTO IMPUIOXKEHHS, a BHIMOJHSITH IPO-
W3BOJIbHBIE 3alpochl mocpeacTBoM Microsoft Access miu SQL Server
Enterprise Manager. be3yciioBHO, MOXHO TOTBITAThCS CO3/1aTh CTPOTYIO
MOJeJb 3aIUThl JaHHBIX, 3alPETUB JIOObIe U3MEHEHUS JaHHBIX UHBIM
crnmocoboM, KpoMe Kak U3 CO3IaHHOTO BaMU TipuioxeHusi. Ho Torna 6yayt
CYIIECTBEHHO OTPaHUYEHbl BO3MOXHOCTHU IOCTYIa K JaHHBIM.
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Hrak, peanusylite cpencTsa MPOBEPKU JaHHBIX U B KIUEHTCKOM TIPU-
JIOXXEeHUH, M B cxeMe 0a3bl naHHbIX. Microsoft Access geaeT 3To aBToMa-
Tnyecku. Ecnm onpenennTs mpaBuiIo MPOBEPKH NPaBUIBHOCTH BBOAA TaH-
HBIX Ha YPOBHE ITOJIS M 3aTEM TIE€PETALLNTE MBIIIBIO 3TO I10JIE€ B CBI3aHHYIO

¢opmy, TO dopma Hacienyer MpaBUJIIO MPOBEPKU MPaBUIBHOCTU BBOAA
MIAHHBIX, OMpENeIeHHOE Ha YPOBHE CXeMbl 0a3bl JaHHBIX.

B Bepcusix Microsoft Access Gonee panHux, 4eM Access 2000, cyiie-
CTBYeT MpobJieMa CUHXPOHU3ALWU MPaBUJI TPOBEPKU B KJIIMEHTCKON 4acTu
U cxeMe 0a3bl JaHHBIX. BKIIIOUMB 1ojie B cBsI3aHHYIO HOpMy, a 3aTeM U3-
MEHUB MPaBWIO NMPOBEPKU NPABUIBHOCTUA BBOAA JAHHBIX AJIS 3TOrO MOJs
Ha YpOBHE TabOJULbI, BBl OOHApYXUTE, YTO COOTBETCTBYIOINE MU3MEHEHUS
HE pacOpoOCTPaHWIMCh Ha CRi3aHHyio ¢popMy aBToMaTdecku. B Microsoft
Access 2000 sta mpobsiema ycTpaHeHa, a BOT B Visual Basic oHa Bce ¢lue
CYIIIECTBYET, TaXKe B IMOCJIETHNX BepCcUsX. JlomycTM, MMEIOTCsI CCBIJIKM Ha
OITHO M3 TIOJIeil TaOJMIIBI M3 HeCKOJABKUX (popM (Miiv, BepHEe, U3 HECKOJIb-
K1X KOMITIOHEHTOB YPOBHsI MHTep(deiica TaHHBIX, KOTOPhIE NCTIOIb3YIOTCSI
B pa3HbIX dopmax). [Ipu KaxXmoMm M3MeHEHWHU MPAaBUI TIPOBEPKHU ST ITO-
ro TIOJISI TIPUIETCSI OOHOBJISATH COOTBETCTBYIOIIME IpaBUyia BO BceX (op-
MaxX WX KOMIIOHEHTaX YPOBHs MHTep(deiica TaHHBIX, KOTOPBIE ComepXKaT
CCBUIKM Ha 3TO TOJIE.

YToOBI pelruTh 3Ty MPOOIEMy, OTIIPABISUTE 3alPOCHl Ha TTONTBEPXKIe-
HUe K 0a3e JaHHBIX Ha 3Talle UCMIOTHEHUST KIIMEHTCKOTO MPUIOXKEHUs. DTO
CWJIBHO YBEJWYUT HATPY3Ky Ha BBHIYUCIMUTEIbHBIE PECypChl, OTHAKO IIPU
4acTOM MU3MEHEHUU OM3HEC-TIPABWUI MOXET OKa3aTbCsl BBLITOLHBLIM, IIO-
CKOJIBKY Bce TipaBuia 00HORISIOTCH B OMHOM MECTE.

3arpyska nmpaBua npoBepku u3 Mexanusma CYB/l BHINOIHSIETCS WU
MpU NIEPBOM 3aIlycke MPUIOXKEHUS, UIW MPU 3arpy3ke GopMbl, WU TEpeN
OOHOBJIEHMEM KaXJ0i 3anmucu. I cuuTao onTUMalbHBIM BTOPOW BapUaHT.
Ecau BBIMOMHSTH IMIPOBEPKY TMPU JAIYCKE MTPHIOKEHWSA, TO OMHOBPEMEH-
HO C HY>XXHOU nHpopMalrer OyneT 3arpykaTbCcsi 1 MHOTO JIMITHE, OTHO-
cameiicst K opMaM, KOTOpPhIE TMOJIB30BaTENII0 HUKOTAa He TTOHAmO0SITCS.
3arpy3ka npaBuj NPOBEPKU Iepes OOHOBIEHUEM KaXIOW 3alucU, KOHeY-
HO, TOJIHOCTBIO TapaHTUPYET, YTO MCIIOJb3yeMble MpaBUia MPOBEPKU HE
yctapenau. Ho mpu atom mputoxxeHue obpaiaercs K cxeme 0a3bl JaHHBIX
CTOJILKO pa3, CKOJBKO K caMuM 3amnucsM. JIMYHO ST He CTaJIKMBaslaCh Ha
MMPaKTUKe C CMCTeMaMHU, B KOTOPHIX IpaBuja MPOBEPKU M3MEHSUIUCH OBl
HACTOJIBKO 9acTO, YTOOBI IIPUXOIUIIOCH 3arpyKaTh MX Mepens OOHOBIEHM -
eM KaxXJOoM 1arucu.

B 3akioueHue xouy oOpaTUTh Ballle BHUMAHUE ellle HA OJUH MOMEHT.
ManoBeposTHO, YTO TpaBuUjIa IMPOBEPKU M3MEHSITCS 3a TOT IMPOMEXYTOK
BpeMeHH, IToKa I[10/IL30BaTeN: BBOAUT JaHHBIE B OTKPHITYIO (hopMy (BBe-



JeHHBbIE TaHHBIe OYIYT YIOBIETBOPSTH CTapHIM KPUTEPHUSIM TPOBEPKHU, HO
He HOBBIM). Ho maxke B 3TOM MalloBepOSITHOM CJiydae IEJIOCTHOCTD JaH-
HBIX HE HapYUIUTCS, MOCKONbKY MOA00HbBIE KOHGMIUKTH pa3peliaoTcs Ha
ypOBHE MexaHu3Ma 0a3bl JaHHBIX. TeM He MeHee, MEHsI MyraeT OJHa JUIb
MBICJIb O TOM, YTO cXeMa 0a3bl JaHHBIX MOXET U3MEHSIThCSI, B TO BpEMs
KaK crcTeMa aKTUBHO UCTIONb3YeTCS.

ApXMTEKTYPa JaHHbIX

151 pa3pabOTKY MPUIIOKEHUST MAJIO OIPEICIUTh CTPYKTYPY IIPOrPaMMHO-
IO KOIa TPOSKTUPYEMOM cucTémbi, HYXXHO €Ile BBIOPATh MOAXOMsUIVIO
apxuTekTypy JaHHbIX. B rmaBe 1 ynmomuHanock, uro CYBJI cocrout u3
OTJENbHBIX KOMIIOHEHTOB: caMoro nmpuioxeHusi, Mexanusma CYB/l u He-
MOCPEACTBEHHO 0a3bl JaHHBIX (pUC. |-). OCHOBBIBASICH HA YETBIPEXYPOB-
HEBOM MOJIEIN TTPOTPAMMHBIX KOMIIOHEHTOB, MBI MOXEM TeTleph IeTalH-
3UPOBaTh 3TY CTPYKTYpyY (puc. 10-3).

YposeHs noRL3083
TENBCKOra
HHTED- —

Qeitca /S

YpoReHs
wnTepdenca
~~

OAHHEX

— [punoxenne

VposEHs
wHTERDeR

YpoeeHe nHTepdenca
BHELHEr S AOCTYNA
K DAHHEM

MexaHnawm Cas faHHbIx

Eaas gaHHBx

—

Puc. 10-3. CYBJ] cocmoum u3 wecmu 0moeibHbixX ypogHeti
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Ornpenensast apXUTEeKTYPY JaHHBIX MPWIOXKEHUS, BbI TOJKHBI PEIINTD,
I1e pa3MeCTUTh YPOBHU. TeopeTuuyecku, Kaxablii U3 HUX (MM Jaxe Kax-
IBI OTIAENBHBIM KOMIIOHEHT) MOXeT HaXOAUTHCS Ha CBOEM KOMITbIOTepE,
MOAKITIIOYEHHOM K ceTH. BO3MOXHa M TIPOTHMBOIOJIOXHAS CHUTYyalus: Bce
KOMITOHEHTBl YCTAHOBJICHBI Ha OIHOM KOMIIbIOTEpE, HE BKIIOUEHHOM B
ceTb. B KOoHeYHOM cyeTe, BCe CBOAUTCS K HECKOJbKMM CTaHOAPTHBHIM KOH-
(burypanmsaM, KOTOpbIE CIAeAyeT MCITOJIb30BaTh B PAa3IMYHBIX CHTYALIMAX,
PaccMoTpuM uX moapoOHEid.

OpxoypoBHERASA apXUTEKTYpa

Kaxnoe ornueckoe o0ObeIMHEHNE KOMITOHEHTOB B apXUTEKTYPE Mot bl
Ha3bIBaeTcsl cioeMm. Haubonee mpocrasi apXxuTekTypa — OJHOYPOBHEBas,
TO €CTh TaKasi, TIe BCe KOMIOHEHTBHI OOBbEAWHEHBI B ONMH JIOTMYECKUI
ypoBeHb. Haumnpocrelinuii BapuaHT TaKOl apXUTEKTypbl — CHUCTeMa, He
MOAKJI0UYEeHHAas K ceTh (M30JMpOBaHHASI cUCTeMa).

B n3onmpoBaHHO# crcTeMe BCe KOMITOHEHTH YCTAHOBJICHBI HA OMHOM
KOMITBIOTEPE M JOCTYITHBI TOJBKO TOJb30BATEI0, NAOOTAOEMY C OTUM
KOMITbIOTEpOM. Jlaxe eciau KOMITbIoTep (PU3MYECKU TOAKIIOYEH K CeTH
unu Warepuery, CYB/l HemocTymHa ocTalbHEIM IOJb30oBaTeasaM. [lpu
9TOM W XpaHeHWe JaHHBIX, U BCe BBIYMCICHUS OCYIIECTBISIOTCS JIOKalIb-
HO, MPOU3BOAUTENBHOCTb OTPAHUYMBAETCS JUILb (PUMUECKUMHU MapaMeT-
paMU CHUCTEMbl — MOIIIHOCTbIO Tpolieccopa U 00beMOM (GU3MUYECKoil ma-
MATU. M3011MpoBaHHBIE CUCTEMbI TPEOYIOT OOJBLIOTO pa3Mepa MamsITH, U
MTO3TOMY Topa3no MeHee d(PGEKTUBHBI, YeM IpPYyrue KOHGUTYpaLUH.

B GosbIMHCTBE M30JIMPOBAHHBIX CUCTEM MCIOJIB3YETCSl MEXaHi3v 0a3
naHHbIX Microsoft Jet. KoHeuHo, Ha OTAeIbHOM KOMIIbIOTEPE MOXHO pea-
JM30BaTh M cucTeMy Ha ocHoBe SQL Server, HO CTporo roBopsi, TaKylo
CUCTEMY HeJb3s1 CYUTATh OMHOYpPOBHEBOM. M ckintoueHue coctapisier Mic-
rosoft Data Engine (MSDE), nocraBnsemsiii BMecte ¢ Access 2000. Drto
CBOeTro pona «yrponicHHbiii BapuanT SQL Server», paborawoiuii B 0IHO-
YPOBHEBOM apXUTEKType.

PacnpocTpaHeHHbIiT BapuaHT OQHOYPOBHEBOW apXUTEKTyphl — 0a3a
JMIaHHBIX, K KOTOPOH eCTh NOCTYI MO ceTu. B Takoil Mojenu 6aza JaHHBIX
WY €€ YacTb HaXOMUTCS Ha KOMIIbloTepe, MOAKIIOYEHHOM K CETH, OJHAKO
BCE BBIUMCJIEHU S BBITOJHSIOTCS TOKAAbHO.

[IPUMEYAHUE Pasmemats npunoxeHue, paboraioilee ¢ 6a3oif, Ha ceTeBoM
IMcKe KpaiiHe HepadyMHo. TeopeTMuyecku 3TO BO3MOXHO, OJHAKO TaKasi
KOH(pUrypauusi npuBeAeT K CYIIECTBEHHOMY BO3pacTaHWIO HAarpy3kud Ha
ceTb. ['opa3no ynobHee pa3MecTUTh MPUIOXKEHUE Ha JIOKATbHOM KOMIIbIO-
Tepe, a JJIS JOCTyna K JaHHBIM, HAaXOASLIMMCS Ha CETEBBIX pecypcax, HUc-
OJIb30BaTh CBSI3aHHbIE TaOJUIIbI.
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baza naHHBIX, pa3MelieHHass Ha CETEeBOM IMCKE, MO3BOJISIET paboTaTh C
MaHHBIMM HECKOJbKHUM ITOJIb30BaTesIM OOHOBpeMeHHO. (B ocHoRHOM,
KOHEUYHO, IT0O OTHOCUTCS K Mexanuzmy 0a3 nanHuix Microsoft Jet). Teope-
TUYECKM YMCJIO TI0Jb30BaTejicii, OTHOBPEMEHHO paOOTAIOIIMX C TaKoil Oa-
3011, HE MOXET NnpeBsilaTs 255. OnHaKO Ha MpakKTUKe MaKCUMaJbHOE YHC-
JIO MIOJIb30BaTes el 3aBUCUT OT TOTO, KaKre NeHCTBUSI OHU BBIMMOJHSIIOT C
0a30ii JaHHBIX, a TAKXE OT MPOU3BOAUTEILHOCTH cUCcTeMbl. O4eBUIIHO, YTO
20 mosib30BaTesIei, OMHOBPEMEHHO BBOMHAILIWNY JaHHBIE C MAaKCHUMAaJIbHO
BO3MOXHOM CKOPOCTLIO, OOJIbIIE 3aTPY3sT cuctemy, 4yeM S50 uenosek, rnpo-
CMATPUBAIOLLIME TAHHBIE O TIPOJlaXax U OMNpeaesionue MapKeTUHIOBYIO
CTPaTEeruio MPOABUXEHUS TOBApA.

CHUXEeHUE HAaTPy3KM Ha CETh HEMOCPEICTBEHHO BJIUSIET HAa CXeMY 0asbl
NaHHBIX. Bce BBIYMCIIEHUS BBIMOJHSIOTCS Ha JIOKAIBHOM KOMIIBIOTEPE;
TakuM oOpa3oM, KOMITbIOTEP, Ha KOTOPOM pa3MellaeTcs 6a3a JaHHBIX, C
TOYKM 3pEHUs I0JIb30BaTeasl MPaKTUYECKM HUYEeM He OTIMYaeTcsl OT yna-
JIEHHOTO XEeCTKOro nucka. Paziauuue JuIiib BO BpeMeHM JOCTyNa K JaH-
HBIM: JUJISI CETU OHO CYIIECTBEHHO BBIIIE, YeM IJIs JIOKAJILHOTO IMCKa.
Kpome toro, cymiecTByer ele onuH (hakTop, OrpaHUYUBAIOIIUI TTPOK3BO-
IUTENBbHOCTh CUCTEMBI — 3TO MpoOIycKHas crnocobHocTe cetn. C pocToM
Yyucjia Mojb30oBaTesield 3TOT (pakTop HauMHAeT CKa3blBaThCsl BCE CHUJIbHEE.
[ToaTOMY npU MCIOJIB30BAHUM CETEBOTO AOCTYIIa pa3pabOTUYMKM, KaK Ipa-
BUJIO, CTApaloTCs CBECTU K MUHUMYMY MepeaaBaeMblii 00beM TaHHBIX,
3n1ech penieHre B OOJNBIION CTENMEHM 3aBUCUT OT BHEIIHUX YCIOBMH, U
KaXIblil pa3 TPUXOOUTCSI UCKATh KOMIIPOMUCC, OMITUMU3UPYSI B3aMMOCBSI -
3aHHBIe TTapaMeTphl. bojee moapoOHO pasiMuHbLIE BApUAHTHI PealN3alluu
OIHOYPOBHEBBIX CUCTEM PACKPBIBAIOTCS B JINTEPAType, MEePEeUNCIEHHON B
6ubnauorpaduyeckom ykasareisie, a Takke B MaTepuazax Ha KOMITaKT-AuC-
Ke, TIpujlaraeMoM K KHMUTE.

Ha npou3BoauTeNbHOCTh CETU BIMUSIOT U ApPYrue mapaMeTphbl CXEMBI
0a3bl JaHHBIX: PACIIOJOXEeHUE 00BEKTOB M UCIIOJIb30BaHME MHAEKCOB. Kak
s yXe yIoMMHalla, OYeHb BaxXHO, YTOOBl OOBEKTHI IOJIH30BATEIbCKOTO
uHTepdeiica pa3Mellaiuch Ha JIOKaJbHBIX KoMIbloTepax. Kpome Ttoro,
MOXHO Pa3MeCTUTh Ha IMOJb30BaTEIbCKUX KOMIbIOTEPAX JOKAJIbHbIE KO-
MUY JaHHBIX, KOTOPbIE PEIKO U3MEHSIOTCS.

Hanmpumep, crnucok mMpoaykToB, KOTOPBIMU TOPTYyeT KOMITaHMS — K
S5TUM aHHBIM T10JB30BATENN 00palalTcs 10CTaToOYHO yacto. Eciu Tab-
qmuua Products (ITpoaykThl) He 3aHUMAET CIMIIKOM MHOTO MecTa Ha AUCKe
(He Oojice HECKOJNIBKMX Merabair, maxe 1 I'6 ~ yxXe CIMIIKOM MHOIO), TO
KOTIMY TaKOH TaGJUIIBI MOXXHO XpaHUTh Ha KOMITbIOTEpAX BCEX MOJIb30Ba-
TeJlell CUCTEMBbI. DTO YaCTO MO3BOJISIET YMEHBIIUTh OOMEH NaHHBIMU IO
CeTU U YAYYIIUTh NMpoH3BoanTensHocTs KOoHe HO, TPy TAKOM BapuaHTe
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MPUIAETCS TPETYCMOTPETh MEXaHU3M OOHOBJIEHU I TaHHBIX, HO 3TO HE TaK
VX TPYIHO.

MoXHO TIpUBECTM U NPYTUe MPUMEPHI JAHHBIX, KOTOPBIE HOTYCTHUMO
XPaHUTH JTOKATbHO: CITUCKU MOYTOBBIX MHIEKCOB, LUTATOB, CTPaH U PeTUO-
HaJIbHBIX OTAEJIEHU KOMITAHU Y. DT CTUCKU, KaK MPaBUJIO, TOCTATOTHO
KOMITAaKTHBI M1 OOHOBJISTIOTCSI OTHOCHUTEJIbHO penko. Kpome Toro, MMojib3o-
paTesiv 9acTo 0bpallialoTes K 9TUM JaHHbIM. Pemras Bompoc, Oyzaer mu ta6-
AMiia XpaHUTBCS NOKaNLHO WM Ha CETeBOM IUCKE, PYKOBOICTBYIOTCS
OOBIYHO UMEHHO 3TUMU COOOPAKEHUSIMU ; KOMITAKTHOCTD TaOJIUIIBI, Yac-
TOTa OOHOBJIEHUSI AAHHBIX, a TAKXE YacToTa 0OPAIIEH N U YACIO I10JIL30-
Baresieil, oOpaiauxcs K 1aHHbIM. OUeBUIHO, HE UMEET CMbICTIa pa3-
MELLATEL Ha TOKAJIbHBIX JUCKAaX KOMITBIOTEPOB BCEX MOJIb30BaTeNIeil cucTe-
Mbl TabauMIly, K KOTOPOi M3peaKa oOpaiaercs JWIlb CUCTEMHBIN aJMUHU-
cTpaTop.

A CNUCKY KITMEHTOB KOMITAHUY UJIV CTUCKU CTYJEHTOB, HAIIPOTUB, HE
OJIKHBI XPaHUTBCS JIOKAJIbHO. JlaHHbIE B TAKUX CITHUCKAaX OOHOBJISIIOTCSI
4acTo, U pasMellieHHe 6a3bl JTaHHBIX Ha CETEBOM pecypce MO3BOJIsIeT I1pe-
IOCTaBUTD MOJL3I0BATENAM BO3MOXHOCTE pabOTaTh C MOCIEeIHE BepcHueit
06a3bl.

Eme onuH daxtop, onpeneasionuii BANSHUE CXeMbI 0a3bl JAHHBIX Ha
MPOU3BOAUTENBHOCTD CETU — WCIONAL3OBAHWE MHAEKCOB. YIIPOIIEHHO,
WHAEKCH MOXHO paccMaTpWBaTh KaK CHENNaIbHYI0 HEOONbIIyIo TabIu-
1y, TIe BCce 3alMCU PACIIONATATCA B ONpPEeaeIeHHOM Mopsake. Dra Tab-
JINIIA COAEPXKUT TOJBKO TIOJIST, 3alIMCU B KOTOPBIX HYXXHO YITOPSITOYMTH
onpenereHHBIM 00pa3oM, M yKa3aTeIy Ha 3allucy, XpaHSIINecs B peaib-
Hoit Tabauue (puc. 10-4).

1 Camembern Pis
1 arnarvon Tigers

i Louisiana Fiery Hot Pepper Sauce

Perh Pasties
Queso Manchego La Pastora

65 Louisvana Fiery Mot Pepper Sauce  New Oreans Cajun Defights
G'day. Mate ;

53 Perth Pasties
60 Camembe Pierrot Gai paturage
18 Camarvon Tigers Faviova, Ltd. A
12 Queso Manchego La Ej}}m Coope ratiyajje Quesos Las Cabras’ N

Pac. 10-4. Huoexc npedcmaeasem co60ii cneuuaivHylo KoMNaKmuyo
mabauyy, 3anucu 6 KOMOpPOU OMCOPMUPOGAHBI 6 ONPeOeieHHOM NopsdKe
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CrenyeT MOsSICHUTD, YTO TOAPA3yMEBAETCs TOJ TEPMUHOM «yKa3aTesb»,
€ciM peub uneT ob WHAeKce. YKasareslb B MHIEKCE He MMEET HUYero oo0-
LIeTo C yKazarejeM Ha OOBbEeKT WJIM yKa3aTeJleM Ha 00JlacTb maMsTh (3TU
TepPMUHBI IIMPOKO UCTIONB3YIOTCS BTIporpaMMupoBaHuu ). Hacamom nerne.
(busuueckas peanusanus WHIEKCOB TOpa3lo CJIOXHEE, U COOTBETCTBYET
MPUBEIEHHON MHOI0 MOJIEIU JUIIb TPUOJIUXKEHHO, HO 3TY MOJIEe]Ib BITOJI-
HEe MOXHO cuuTaTh paboueii. bonee moagpoOHO 06 3TOM paccka3biBaeTcCsl B
«Microsoft Jet Database Engine Programmer's (Guide» — pykoBoacTBe 11po
nporpamMmMmupoBaHuio Microsoft Jet.

W3MeHeHue GU3NUYECKOTO MOpsaKa 3anuceil B 6a30Boii Tabnulie Npu
orpeeeHUN UJIN U3MEHEHUU TTOPSIIKA CODTUPOBKU, B OOJIBIIMHCTBE CITYy-
yaes, 3a1a4ya CJIMIIKOM TpyaoeMKas, Tpedyioias GoJbIINX 3aTpaT BpeMe -
Hu. [ToaroMy Microsoft Jet coptupyeT TosbKo (aiin nuugekca. Kpome cy-
IICCTBEHHOTO BBIMTPHIILA B IPOU3BOAUTEIBHOCTH, 3TOT METOJ 00eCTIe Y -
BaeT OBICTPBIN AOCTYI K TAOJIUIIE C UCITOJIb30BAHUEM Pa3IUYHBIX NNOPsL-
KOB COPTUPOBKHU, MOCKOJBKY JJIs KaXa0W TaGJUIIBI MOXHO CO31aTh He-
CKOJIBKO MHJIEKCOB.

B SQL Server cymecTByeT kaacmephbiil itderc, onpeneIsomuin Guin-
YyeCKUU MOPSAIOK 3anuceit B Tadauie. Jas Kaxkmoid TaGJMIbl MOXET CYILIE-
CTBOBaTh He 0oJjiee OMHOTO KJIACTEPHOTO MHAEKCA.

Hcrnonb3oBaHKre MHAEKCOB MO3BOJISIET CYLIECTBEHHO YBEJAUYUTH MPO-
M3BOIMUTEIbHOCTh CUCTEMBI MIpU 00paboTke naHHbIX. YacTo Microsoft Jet
BBITMIOJIHSIET CJIOXHBIE Ornepaiini, He 00paluasnch K 6a3e TaHHBIX HEmoc-
PENCTBEHHO, a IPUMEHSISI TOJIbKO MHAeKC. Jlaxe sl U30JIMPOBAHHBIX CH-
CTEeM, HE MCIOJB3YIOUIUX CEeTh ISl JOCTYIa K JaHHBIM, WHACKCHI CyIIe-
CTBEHHO CHUXAIOT BpeMsi 00pabOTKM JaHHBIX, COKpalllas Yuciio onepa-
LM YTEHUS C JIOKaJIbHOTO AucKa. s pacrpeaeieHHbIX CUCTEM, [I1E 1aH-
HblE TepefatoTCs MO CEeTH, PaBUIbHOE UCITOIb30BaHUE UHIEKCOB MOXET
CTaTh KPUTUUYECKUM (DaKTOPOM, OTIPEAEISIOIIUM MTPOU3BOJUTEIbHOCTD.

IIpuBeny KoHKpeTHBIN npuMep. B tabmune Customers (I1okynatenn)
conepxmutcs 100 000 3anuceii, nimHa kaxmnoir — 1500 6aiitoB. TpebyeTcs
HaliTU B 6a3e JaHHBIX 3alMCh, VIOBICTBOPAIONIVIO ONIpeNeIEHHBIM YCI0-
BUSIM — HarpuMep, 3allUCh, OTHOCSIIYIOCS K mokymnarento JxxoHe Koner-
pakmH (Jones Construction), Ijiss KOTOPOTO M3BECTHO 3HAYCHUE MACHTU-
(ukaropa kmmenra CustomerlD, JONSCON. JIasg 5TOro HYXHO BBITIOJ-
HUTb TaKOM 3aIMpoc:

SELECT =+ FROM Customers WHEHRE CustomerID = "JONSCON"

Ecniu B Tabauile OTCYTCTBYET MHIEKC MJIM MEePBUUYHBIN KII0Y, 3aIlpoc
BBITIOJIHSIETCS clieayomum oopa3oM: mexanusMm CYBJ/I Microsoft Jet cun-
TaeT KaXIyl0 U3 XpaHUMBIX B 0a3e JaHHBIX 3aIIKCeil, YTOOBI BLIOPATH YI0B-
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JIETBOPSIONINE KPUTEPHUIO 3ampoca. DTO 03HA4YaeT, YTO IO CETH IepenaeT-
¢ okojo 150 M6 nmanubix. Ho ecnu mone Cusiomer/D nponnnekcuposa-
HO, SIBHO MJIM Yepe3 00bABICHNE MMEPBUUHOTO KITIOUA, MEXAFH3M Oas nan
HBIX Microsoft Jet cduThHIBaeT TOJBHKO 3alIMCH MH/ICKCaA, YTO O3HAYAET Ie-
penavy Beero JUIIb HeCKOIBKIY KuiobaiToB. [Ipu 3ToM HyXHas 3aluch B
06a30BOi1 Tabyulle OMpPENENsAeTCs 1OBOILHO OBICTPO.

MHgeKchl MOTYT YBEIUYUTh MPOU3BOAUTEILHOCTD 1IO0HCTHHE OLICIOM-
N10LLE, HO CIEAyeT (OMHMTHL, YTO 3TOT BRIMTPHIII OTHIONb HE JaeTcs da-
poM. Ilpu ucronp3opaHid HHAEKCA BO3HUKAET JOIOJHUTEIbHAS HArpy3-
Ka Ha CHUCTEeMY, ITOCKOJIbKY IIPU KaxaoM 100aBIeHUHN MM U3MEHEHUHU 3a-
nuceit B 6a3zoBoit Tabnuiie Microsoft Jet oOHOBIsIET MHIEKCH B Hell. Kak
MpaBUIIO, 3Ta AOIOJHUTEIbHAs Harpy3Ka HeBeJIMKa, U €6 MOXHO He IIpHU-
HUMAaTh BO BHUMaHMe IIPU MPOEKTUPOBAaHUYU cucTeMbl. OmHAKO 4YeM 00JIb-
1Ile MHAEKCOB B OOHOI TaOJuIle, TeM CYIIECTBEHHEeEe BIMSIHME, OKa3biBae-
MO€ Ha IIPOU3BOAUTEIbHOCTh CUCTEMBI IIPU OOHOBJICHMHU JaHHBIX. B KoH-

L€ KOHLOB, HENPOAYMAHHOE MCITOIL3OBAHME UHIEKCOB MOXET IIPUBECTU
K CUTyalluu, KOTAA BpeMsI, HEOOXOAMMOE Ha MOLAEPXKKY MHICKCOB, Mpe
BBICUT BpemMs. COHOKOHOMIICHHGE 3@ CYET UX UCIIOJIb30BaHU.

JBYyXypOBHEBasi apxXuTeKTypa

B 1ByxypoBHEBOII apxuUTeKType 0a3a JTaHHBIX U MeXaHU3M 0a3 JaHHBIX pac-
MOJNIOXKEHBl HA yaaJeHHOM kKommniorepe. KaXIblii U3 HUX MOXET Haxo
IUTbCS HA OJHOM KOMIIbIOTEPE MJIM Ha pa3Hbix. OnHa 06a3a JaHHBIX He 005-
3aTeNIbHO MOJDKHA pa3MellaThCsl Ha OMHOM KOMITbloTepe; (pu3nyecku oHa
MOXET OBITh pacIpeneicHa MeX1y HECKOJIbKUMU KOMITbIOTEpaMM, HO JIO-
rMYeCKHU TaKasi CUCTeMa BCEe PaBHO OCTaHE ¢ ABYXYyPOBHEBO. Takyto ap
XUTEKTYPY MOXHO peajn30BaTh TOJbKO Ha ocHOBe SQL Server unu npyro-
ro cepepa 6a3 naHHbIX, HanpuMep Oracle. [Ipu momoiu mexaHu3ma 6a3
IaHHBIX Microsoft Jet cic/ia1h OTO HEBO3MOXHO.

Ha mepBblii B3MJIs1, Pa WM e Mexny 6a30i TaHHBIX, ¢ KOTOPOI MOJIb30-
BaTeJM paboTalOT IO CETH, U ABYXYPOBHEBOI CUCTEMON HE TaK yXX BEJIUKO.
Kakast B cyniHocTH, pa3HMIla, YTO McmoJib3oBaTh — Microsoft Jet Ha yo-
kanbHoM win SQL Server Ha ymaneHHOM komnsibrTepe? Jleo B TOM, 4TO
npu pabore ¢ 6a30if JaHHBIX MO CETH BCE BBIYMCICHMSI BBITIOJHSIOTCS Ha
JIOKQJIbHOM KOMIIBIOTEPE, a B IBYXYPOBHEBOI CUCTEME YacTb BHIUMCICHU I
BBIMTOJIHSIETCS JIOKAILHO, a 9aCTh — Ha cepBepe 0a3 gaHHBIX. Ha paboueit
CTaHIMK 06pabaThIBAIOTCI COOBITUS, CRAIAHHLIE C HEACTBUSAMU TI0Jb30-
Baresisl, a yIaJeHHBI KOMIbIOTEP YIPABISET TOCTYNOM K aaHHLiM. SQL
Server BBITIOJIHSIET BCE ONepalliid MaHUMYJIMPOBAHUS C TaHHBIMU U OTIIPaB-
JISIeT pe3yJibTaT Ha KJIMEHTCKYIO pabouylo ctaHlMIo. [loaTOMy IBYXypoBHe-
Bole CYDBJl Ha3bIBalOT TakKXe KaueHm-cepsepHolmu cucmemamu (client/
server systems).
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YT0ObI HAMISIIHO MPOWITIOCTPUPOBATH pa3uyre Mexay 6a30ii TaHHBIX,
[lI€ UCIIOJIb3YETCS CETEBOM AOCTYI, U IBYXYPOBHEBOUN CUCTEMOM, CPAaBHUM,
KaK BBITIOJIHSIETCST B Kax 10 n3 cucteM SQL-3arpoc, KOTOpbIii Mbl IPUBO-

JIVJTHA B Ka4eCTBe MPUMepa, B pasielie, NoCEAieHoM HHAEKCaM;
SELECT + FROM Customers WHERE CustomerID JONSCON
B nmepBoMm caydae (nonL3opatesin paboTamT ¢ 0230 JaHHBIX 11O CETH)

MeXxaHu3M 0a3 maHHBIX Microsoft Jet mpounTaeT nHIEKC (pasymeeTrcs, eCiu
OH CYUIECTBYET), ONPEACIUT 3aMUCh, YIOBICTBOPSIIONIYI0 KPUTEPUIO 3all-
poca, W HaimeT 3Ty 3amuch B 0a3e JaHHBIX. Bo BropoM ciyyae (KJIMEHT-
cepBepHas CHCTEMdA) ¢ KIMEHTCKOW pabouelt crariiiii 3ampoc OyaeT oT-
npaBieH Ha SQL Server, mocie yero cepsep BepHET 00paTHO Ha KIIMEHTC-
KA KOMIBIOTEP PE3YJIbTAaT €ro BBINOJHEHUS — COOTBETCTBYIOLIYIO 3a-
nuch, (be3ycnoBHO, 3T0 yrpolleHHas MOJeNlb, B N€MCTBUTEIbHOCTU BCE
ropasio CcloXHee.)

Korma peub uper o BHIMOJTHEHUU TaKUX MPOCTBIX 3a[IPOCOB, pa3inyue
B MPOU3BOAUTENBHOCTU MexXAy 0a30il MaHHBIX, UCTOJb3YIOlIEel ceTeBoi
JOCTYM, U KJIMEHT-CEPBEPHOI CUCTEeMON BeCbMa HE3HAYUTEIbHbI. MoXeT
JlaXKe 0Ka3aThCsl, UTO KIMEHT-cepBepHas cucteMma pabortaet MeieHHee. Ho
MPOU3BOAUTENbHOCTb KIMEHT-CEPBEPHBIX CUCTEM, MOAAEPXKUBAIOIIMX pa-
00Ty MHOTUX IOJIb30BaTeNIeil, TTPU BHIMTOJHEHUU CIOXHBIX 3alIPpOCOB, HE-
COMHEHHO, TOpa3jo BhIIIe, a BpeMs OTKJIMKA 3HAUYUTEIbHO MEHbIIIE, YeM
CUCTEM C OTHOYPOBHEBOUW apXUTEKTYpPOMl.

Hcnonb30BaHKUE KIMEHT-CEPBEPHON CUCTEMBI TTO3BOJISIET CYILIECTBEH -
HO YJIYYIIUTh BpeMSI OTKJIMKA TI0 CPaBHEHMIO C OTHOYPOBHEBOM apXUTEK-
TYpOIi 32 CUET TOTO, UTO BHIUMCICHU S PACTIPENEIHIOTCH MEXIY KIUEHTC-
KOl pabouell cTaHliMed U cepBepoM. B To BpeMs Kak cepBep oOpabaThiBa-
€T 3aMpoc, MOCTYMUBUIMKI OT KJIMEHTa, HA paboyeil CTAaHLIMU MOTYT BbI-
MOJHSTHCS JpyTue ornepaluu, HanmpuMep o0padaTeIBaThCs TOMOTHUTENb-
HbIe 3aMpochl nojb3oBateneir. 1 HaobopoT, moka paboyasi cTaHUUS BblAa-
€T MOJIb30BATENI0 OTBET Ha KakKue-Jubo ero AeiicTBust (MUJIu MPOCTO OXKU-
JlaeT BBOJA JaHHBbIX), cepBep 0a3 MaHHBIX MOXET 0OpaOATLIBATE APYTUE
3ampochl. SQL Server — HecpaBHEeHHO 0oJjiee CIOXHas U pecypcoeMKast
cHUcTeMa, HO OH CIoco0eH 00ecTeuuTh 3HAYUTENbHO MEHbIlIEe BpeMs OT-
KiuKa, 9eM Microsoft Jet. A 3HaYMT, MOXET OOCTYXKMBATh ropa3mo 00Jb-
e moJib3oBaTesieil, yeM 6a3a JAHHBIX C CETEBBIM JOCTYIIOM K JaHHBIM.

YToOBl MCMOAB30BATH KJIMEHT-CEPBEPHYIO CUCTEMY MaKCUMaIbHO (-
(bexkTuBHO, cleayeT pacnpeaeuTh BBIYMCICHUS MEXay KIMEHTCKOM pa-
Oouel cTaHIMEe U CepBepOM TakK, YTOOBI cepBep MPUHST Ha cebsl OCHOB-
HYI0 Harpy3ky 1o o0paboTke naHHbIX. Eciu st 6a3bl JaHHBIX, ¢ KOTOPO#
MoJb30BaTe M paboTalOT MO CETU, UMEET CMbICJ XPAHUTbh 3aMPOCHl Ha JIO-
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KANBHOM KOMIIBIOTEPE, TO B ABYXYPOBHEBOW KIIMEHT-CEPBEPHOU CUCTEME
OHM OJKHBI XpaHUTBLCS Ha cepBepe.

Ecmm moctyn k manHbIM Ha SQL Server ocyiecTBisieTcsl Ipyd MOMOIIMN
Access, CleayeT MpOosIBISITh OCTOPOXKHOCTb NPU MCIob3oBaHuu SQL-3am-
POCOB, KOTOpBIE yCIIEeIIHO paboTalu Ha JIoKaJbHOM KomIblotepe. Hampu-
mep, oneparop SELECT, KOTOpbIi cOAEPXKUT MOJb30BATEIbCKYIO HYHK-
1110, OyIeT BBITTOJHATHCS Ha JIOKAJTbHOM KOMITbIOTepe B Access, a He Ha
SQL Server, mockonbky SQL Server He momaepXuBaeT MOJIb30BaTEIbCKUE
¢yukuuu B oneparopax SELECT. (Mx He nonaepxuBaer u Microsoft Jet;
BOT MOYEMY 3alpoC, KOTOPBI COAEPKUT IOJb30BATEIbCKYIO (DYHKIIUIO,
HEBO3MOXHO BBIMOJIHUTH U3 Visual Basic, gaxe eciau oH coxpaHeH B ¢aii-
e .mdb.)

[Ipu nmpoekTHpoBaHUM 0a3 TaHHLIX AJII KIIMEHT-CEPBEPHBIX CUCTEM BO3-
HUKaeT MHOXECTBO CJIOXHBIX BopocoB. B 6ubauorpaguieckoMm ykasateie
BBl HaiieTe psill KHUT, TI€ OHU OCBEIIeHBI JOCTATOYHO SICHO U TOJIHO

MHoroypoBHeBasi apxuTeKkTypa

B xopoliio crpoeKTupoBaHHOM ABYXYPOBHEBOW CUCTEME MOXKHO TOOUTHCS
CYILIECTBEHHOTO YBEIMYEHUSI TPOU3BOAUTEIbHOCTH U CHUXEHUS BPEMEHU
OTKJIMKA TI0 CpaBHEHUIO C OJHOYypoBHeBOU. Takoii a3ddeKT mocTuraercs
3a CYeT paclpeneieHus BHIYUCICHUI MeXIy KIMeHTCKOM paboueil cTaH-
uueil nu cepepom. Mcronab3oBaHue He IBYX, a OOJBLIETO YKUC/Ia YPOBHEH
eue Oosiee yJIy4yllIMT 3TU MapaMeTpbl. B 4eThIpeXypoBHEBOU apXUTEKType
(puc. 10-3), kax mpaBUJIO, KOMIIOHEHTBI YPOBHSI MHTepdeiica TpaH3aKLUii
W YPOBHS BHEIIHETO JOCTYIA K TaHHBIM BBIJEISIOTCS B OTACIbHBIC MOIY-
JI Y pacrpeAesiioTCs MeXIy AOTTOJHUTEIbHBIMU MTPOMEXYTOUYHBIMU BbI-
YUCIUTEIbHBIMU CUCTEMaMU, O0bEAMHEHHBIMHU B CUCTEMY C YETHIPEXYPOB-
HEBOM apXWTEKTYpOM.

K coxanenuto, ¢ yBeIMYeHUEM YUCIa YPOBHEN B CUCTEME CIOXHOCTh
peanu3aluy Bo3pacTaeT 3KCIOHeHManbHO. [1pu nepexone oT ABYXypoB-
HEBOU apXUTEKTYphbl K TPEX- U YETHIPEXYPOBHEBOU CYIIECTBEHHO YCIOX-
HSIIOTCSI JOCTYII K TaHHBIM, 3alllUTa TaHHBIX, YIIpaBAeHUE npoueccamis. Bo
MHOTHX CJTy4asiX 3T MPOLECCHI CTAHOBATCS HACTONBKO CIOXHBIMU U pe-
CypCOEMKUMHU, YTO TPEOYIOT BbIAEICHUSI NOMOJIHUTEIbHBIX CEPBEPOB (Ha-
npuMmep, Microsoft Transaction Server). Bo3MoxXHO, UMEHHO MOITOMY UX
Y Ha3BaJM MHOTOYpOBHEeBBIMU. (Buaumo, 3nech ckazaiach IpUMUTUBHAS
XKUTelcKas JIoTHUKa: «MHOTO» — 3TO BCe, YTO OOJbIIE TPeX).

K cuacTplo, Bce 3TU CIOXHOCTHU CBSI3aHBI TOJIBKO € peanu3anueil. Bol
MOXeTe BhIOpaTh Ty WJIM MHYIO apXUTEKTYpy — Ha IMPOLECC MPoeKTHPORA -
HUS 0a3bl JAaHHBIX 3TO MOYTU He moBausieT. Ocobo TIIATENbHO CIEIUTE,
YTOOBI JIOTMYECKUE YPOBHU MPOTPAMMHON apXUTEKTYpbl ObLIM U30JUPO-
BaHbI. [IpaBUIbHO CIPOEKTUPOBaHHAS CXEmMa, paboTarouias B CUCTEME C
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JIBYXypPOBHEBOU apXUTEKTYPOU, JIETKO MACIITAOUPYETCS U MOXET UCIOJIb-
30BaTbCsl B CHCTEME C MHOTOYPOBHEBOW apXUTEKTYpoll 0e3 BCIKUX M3Me-
HEHUM.

UHTEepHeT n MHTPaHeT-apxMTexTypa

baza nanHbIX B HTEpHET- WK MHTPAHET-Cpeie — 0cobasi pa3HOBUIHOCTh
MHOTOYPOBHEBOM apXUTEKTYpPhl. 3[1€Ch MPUMEHSIOTCSI CBOU TEXHOJIOTUU —
IUIST Tiepefayy JaHHBIX ucnoib3yercs: npotokoial HTTP, a monb3oBaTenu
paboTaloT ¢ cUCTeMOil He C MoMoIblo Access, a MmocpencTBoM Internet
Explorer unu apyroro 6payzepa. Ho KoHIeNTyaJlbHO apXUTEKTYpPhl 3TUX
CHUCTEM OYEHb ITOXO0XM Ha OOBIYHBIE MHOTOYPOBHEBBIE CUCTEMBI.

HauGosnee cyliectBeHHOE pa3auyre MeXIy CUCTeMOM 0a3 J2HHEIX, CO-
3naBaemMoit 1ist pabotel B IHTepHETe, U CUCTEMOM /IS IOKAJbHBIX CeTell —
s MUHTepHeT-cpenbl OTCYTCTBYET HMOHATHE cocmosihus (state). B oObIu-
HOW KJIMEHT-CEPBEPHOIi cpejie MPUIOXEeHKE 3alpaliuBaeT UMsl MOJIb30Ba-
TeJIsT M Tapojib TMPHU 3alycKe U 3aTeM HMCIOJIb3yeT 3TU NaHHble MpU TMOJ-
kmoueHuu K SQL Server. Ilocie Toro Kak coeAMHEHUE C CEPBEPOM YCTa-
HOBJIEHO, a MM I1OJIb30BaTe/sl U Mapojb YCMEIIHO IMPOIUIM IPOBEPKY,
cepBep MOANEpPXKMBAeT COeNMHEHNE Ha MPOTSKeHUM Bcell ceccuu, Iloka
MOJICPXXUBAETCSl COeMHEHME, CEPBEP XPaHUT MH(POPMAIINIO O TI0JIb30Ba-
Teje, U eCJIM TMOJIb30BaTesb OTIIPABISIET CEPBEPY 3aMpoc, TO CEpBEP OTBe-
yaeT Ha Hero. Orta uHGopMaluus o Mojb3oBaTese, MoaaepXKuBaeMas cep-
BepoM 0a3 MaHHBIX Ha MPOTSXKEHUU CECCUM, U Ha3bIBA€TCSl COCTOSIHUEM,

Ecnu ke cucrema mpoekTtupyercsl misi padotel B MHTepHeTe, cepBep
0a3 JaHHBIX HE MOXET MOCTOSIHHO MOIJIEPXUBATh JaHHbIE O COCTOSIHUM.
Kaxaelii pa3, Korja NpuiloxkeHWe obpalaercsi K cepBepy 0a3 mJaHHBIX,
COeJIMHEHUE YCTaHABJIMBAETCS 3aHOBO, M BBITIOJHIETCS UAEHTUGDUKALIUS
nosibs3oBarensa. [locie Toro Kak cepBep 0a3 JaHHBIX BBIMTOJHUT 3ampoc,
coeMHEeHUEe pa3pbiBaeTcs.

B GonbiinHCTBE CIy4yaeB IOTIOJTHUTEIbHASI HATPy3Ka Ha CUCTEMY, CBSI-
3aHHasl ¢ YCTAHOBKOU COENMHEHUS MPU KaxaoM oOpalleHUuU K cepBepy,
masio Bnusetr Ha CYDB/I, a Ha cxemy 0a3bl HaHHBIX He BiauseT Boobuie. Ho
WHTepHeT, Tie OTCYTCTBYET MOHSTHE COCTOSIHUSI, HajlaraeT CBOIO CIIEIM-
(uky Ha TOJIb30BaTENIbCKOE MPUIOXKEHUE, YTO B CBOIO OUEpellb, MOXET OT-
pa3uThcs Ha cxeMe 0a3bl JaHHBIX.

Jns GoJbIIMHCTBA NMPUTOXEHUM, paspabarbiBaeMblx 1 MHTepHeTa,
XapakTepHa apXUTEKTypa, Ha3blBaeMasl MOHKUM KAUEHMOM. DTO O3HayaeT,
YTO BBIYMCIUTEIbHAS Harpy3Ka pacrnpeneasieTcsi MexXay KJIMeHTOM U cep-
BEpPOM TaK, YTO KJIMEHTCKUI KOMITbIOTEP BHITIOJHSIET MUHUMYM QYHKIIMIA;
KakK MpaBUIo, Ha HEM pa3MelllaeTcs JUIIb M0JIb30BaTeIbCKUT UHTepdeiic.

‘Oco0blif MHTEpEC MPEeNCcTaBISIOT Cy4yau, KOTAa B pe3yJibTaTe BbIMOJ-
HEHUs 3ampoca KJIMEHTCKOMY MPUJIOXKEHUWIO BO3BpalllaeTcss OYeHb MHOTO



3amnuceit, M OMTHOBPEMEHHBII BBIBOJ BCEli 3TOI MHGMOPMALIMU MTOJb30BaTe -
JII0 He MMeeT cMbIcia. B 0OBIUHBIX cucTeMax BO3BpalldeMblii Habop pe-
3yJIbTAaTOB TTOMEIIaeTcsl B KOII MO0 Ha KJIWeHTe, Jubo Ha cepBepe. Ho
IS IpUIJIOXeHUs, paboTaouero B MuTepHeT-cpene, pe3yabTaThl HE MO-
IyT K2IIHMPOBATLCS HAa CEPBEpPE, MOCKOJbKY CepBep pa3pbiBaeT coelUHe-
HUe Mocjie OKOHYAaHUs BBIMOJHEHU S 3aMpoca, U Mocjie OTIPaBKK MepPBOTo
nakKeTa JaHHBIX YK€ He obOyiagaeT MHGopMaluueid, Kyaa OTIpaBisTh CAELy-
101111 nakeT. Ecau Xe ucnonb30BaTh KIMIMPOBAHME JaHHBIX HAa KJIMEHTE,
KOMIIOHEHTHI, BBIMOJHSIOMKE 00pabOTKY JaHHBIX (TO €CTh KOMIIOHEHTHI
ypPOBHS MHTepdelica TpaH3aKUU U YPOBHS MHTepdeiica BHEIHETo J0C-
TyIa) TakXe AOJIKHBI pa3MellaTbCs Ha KIMEHTCKOM KOMIIbloTepe. A mo-
MOOHYI0 KOH(MUTYpalnio yXe HUKaK HeJib3s Ha3BaTh TOHKUM KJIMEHTOM.
B texnonorum ActiveX Data Objects (ADO) st Takux cUTyaludii uc-
MOJIb3YETCS MEXaHU3M, KOTOPBI HA3bIBACTCS NeldHCUHe0M. l'[epeu resM Kak
OTIIPAaBUTh 3aMpPOC CEPBEPY MPUIOXEHUE MOXKET 3aJaTh YMCJIO 3alUCEH.
BO3BpalllaeMbIX 32 OAMH pa3. [ 3Toro Mcnoyb3yercs cBoiicTBo FageSize
o0bekTa Recordset. Eciu 3amaTh YMCJIO 3alucell paBHBIM [5, TO cepBep

Oyner BO3BpallaTh 3aMMCU NapTUIMU (CcTpaHULAMU) no 15 3amuceil 3a
onuH pa3. CaoiictBo Absoluie Page m0o3BOJISIET yKa3aTh, KaKyld UMEHHO
CTpPaHMILy CIeAyeT OTIIPpalinTh, a cBoicTBO FageCouni Bo3Bpalaer obliee

YUCIIO CTPAHUL]. DTO MOXOXE HAa BO3MOXHOCTh BbIOpaTh MepBble N 3amuceit
13 OTCOPTMPOBAHHOTO CIIMCKa, IpenocTaBisieMylo BbipaxkeHueM TOP N
cranpmaptHoro SQL-omepatopa SELECT. Pasznmmuue B ciemyoomeM — B
TexHooruu ActiveX MOXHO BEIOpaTh X OTIIPABUTh MOJIb30BATEIIO HE T0.1h-
KO camble BepxHue N 3anuceit, Ho U N 3anuceil U3 cepeauHbl Pe3yIbTH -
pyloiero Habopa.

IMeiiaAXMHT 03HAYAET, YTO CEPBEP 3aHOBO BBIMOJHSIET 3alPOC KaX bl
pa3, Kak TOJIbKO I0JIb30BaTe/b 3allpallliBacT HOBYIO cTpaHuiy. s 3a-
IIPOCOB, KOTOPBIE BHIMOJIHSIOTCS OTHOCHUTENIbHO OBICTPO, MOBTOPHOE BbI-
NOJHEHME NPaKTUYECKY HE BIUSIETHATTPOU3BOIUTEIbHOCThCHUCTEMBI. HO
MOBTOpPHAasi 00paboTKa CIOXHBIX 3alpocoB, TpeOywollass 3HAaYUMTEJIbHOIo
BpEMEHU MOXET CHU3UTD MPOUIBOANTENLHOCTE 10 KPUTHIECKOTO YPOBHSL.
IMpunoxeHue, 3acTapisioliee IOJb30BaTeNs XAaTh OTBETa OKOJO IBYX
MMHYT, elle MOXET 0Ka3aTbCs MPUTOJHBIM, HO BOOOpa3uTe cebe cucTemy,

rie HECKOJIBKO COTEH 110J1b30BATE/I¢H XKIYT HECKOJIBKO MUHYT, YTOOBI MPO-
CMOTpETb CJIeAYIOUIME 15 Th 3amuceit!

ITpoGieMy coXHOro 3ampoca B MPUJIOXKEHUU, MPeAHAZHAYCHHOM IS
pabotel B UHTEpHETE, MOXHO pelInTh ABYMS criocobamu. [1epBoiii, npen-
ITOYTUTENBHBINA TS OOJIBIIMHCTBA 101001 LIX CIydaeB, — ONTUMU3UPOBAThH
3aMpoc, 4ToObl BpeMsI €ro BBIMOJTHEHUSI HE BBIXOJMJIO 32 pa3yMHbIE Tpe-
nenbl. Co3paiiTe BpeMeHHbIe Ta0aMLbL, /1cHOPMan3ViiTe JaHHBIE — Cle-

JIafiTe BCe, YTOOBI COKPATUTEL BpeMsI OTKJIMKA CUCTEMBI.
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Ecau ke onTuMu3upoBaTh 3apoc HEBO3MOXHO, TO CKOpee BCEro, oc-
TAaHETCs TOJIbKO l'lpl/l6CFHyTb K pCIICHUIO, HU3BCCTHOMY II0JI HA3BaAaHUEM
TOJICTBI KJIMEHT; pa3MeCTUThb BCE KOMITOHEHTbI, BHIMOJHSIOIIME 00padoT-
Ky JaHHBIX, Ha KJIMEHTCKOW paboueil craHumu. Takas apxuTekTypa Mo-
3BOJisieT KIUIMPOBATL pe3ysbTaThl BBIIIOJIHEHUS 3ampoca Ha KIMEHTC-
KO¥ paboyeil CTaHUMU, BOCIIPOU3BOAS TaKUM 00pa3oM cCpeldy, SBISIOLLY-
10CSI aHAJIOTOM OOBIYHOI 0a3bl [1aHHELIX, JOCTYII K KOTOPOM OCYIIECTBIISET-
CsI T10 CETHU.

OpHako, HECMOTPSI Ha BCe MPEUMYIIECTBA TOJCTOrO KJIMEHTa, 3Ta ap-
XATEKTYpa ropasmo “4ile uCnoab3yeTcs B UHTPAHET-NIPUIIOKEHUAX, YEM B
WNurepHeT-cpene, He uckitouas u Microsoft Distributed Networked Archi-
tecture. I[IpuunHa 3mech oaHa; OOJBIIMHCTBO MOJb30BaTeNel HE XOTST 3a-
IpPYXaTh HAa CBOW KOMIIbIOTEP KOMIIOHEHTHI KOJa.

Ho xorpma mpuyioxeHue IOCTYITHO BCEM I10Jb30BATENSIM OTHOBPEMEH-
HO, CONPOTHBICHME BO3HMKAET ropasgo pexe. K ToMy ke, ckopee Bcero,
nHboOpMaLUs, AOCTYHAS MOJb30BATENSIM MPU MTOMOILM 3TOTO MPUITOXKE-
HUM, HACTOJIBKO LI€HHA IJII HUX, YTO OHU COTJIACITCSI TEPIETh HEKOTOPHIE
Heyno0CTBa.

KomnoHeHTbl cxembl 6asbl AaHHbIX

[Tocne Toro xak Bbl CO3[ajM KOHUENTYaJlbHYIO MOJAE]b JAHHBIX U BbIOpa-
JIM CUCTEMHYIO apXUTEKTypY, Y Bac e€cTh BCS HeoOxoaumasi MHGOpMaLus
JUISL CO3MAHUS CXeMbI 6a3bl JaHHBIX.

CxeMa 0a3bl JaHHBIX MPEACTABISIET COOOK OMUCaHUE OOBEKTOB JaH-
HBIX, KOTOpbIE colepKuT 6a3a. Ha cxeMe ykasbiBaeTcs Takxke, Tae OyaeT
pa3MelleH KaXablii U3 00BEKTOB, €CJIM TOJIbKO 0a3a JaHHBIX M TOJb30Ba-
TeJbCKOE MPUJIOXKEHNE He pa3MelllaloTcss Ha OJHOM KOMIIbIOTEpE.

Jns cucTeMbl, pealu3yeMoil cpeacTBaMu Access, cxema 0a3bl JaHHBIX
COIEPXKUT OTpeIe/ieHUs] BceX TabJMIl, 3alpOCOB M CBSA3ECi, HO HE Oriuca-
HUs (OPM, OTYETOB M MPOTPAMMHBIX KOMIIOHEHTOB, JaXe €C/IM IOoCIeIHUe
xpaHsaTca B daiine .mdb.

Ecnn xe cucrema cosmaercs Ha ocHoBe SQL Server, cxema 0a3bl JaH-
HBIX COACPKUT ONMMUCAHUA BCEX T36J'll/llj,, HpeﬂCTaBHCHMﬁ, XpPaHUMBIX IIPO-
Le1YP U TPUTTEPOB.

Tabnuubl U CBA3U

Omnpenenenue GuU3NIECKUX TaOIMUII B cxeMe 0a3bl JaHHBIX MOXHO IIOJIY-
YUTh HEMOCPEACTBEHHO M3 KOHILENTYaJIbHOM MOAeN JaHHBIX. CyIIHOCTH
B KOHLENTYaJlbHON MOIEIN CTAHOBATCS TaOIMLIAMU, a aTPUOYTHI CYLIHOC-
Teil — moassMu Tabaui. Takue MpsiMble COOTBETCTBHUS MO3BOJISIOT CO31aTh
'OCHOBY cXeMbI 6a3bl JaHHBIX. OcOO0ro BHUMAaHUS TPEOYIOT JIUIIb OTPAHU -
YEeHUS, CBI3U U MHIECKCHI.
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Orpannyenns

IIpu MOCTPOEHNU KOHLENTYaIbHOM MOACIM JAHHBIX BBl OMPEIETIIN OT-
pPaHUUYEHUS 115 CYUIHOCTe#, aTpubyTOB M HOMeHOB. BymyT nu atu orpa-
HUYEHMs peaju30BaHbl B cXeMe 0a3bl JAHHBIX, 3aBUCUT OT TOTO, KaKyio
CUCTEMHYIO apXUTeKTypy Bbl BbiOpanu. Kak s yXe ynomMuHaaa, HEKOTO-
pbie pa3pabOTUMKU PeasikiyioT Bce OTpaHUYeHU s Ha YPOBHSIX MHTepdeiica
IaHHBIX U UHTepdelica TpaH3aKLUl B YeTHIPEXypOBHEBOM MOAeIN UM Ha
OM3HeC-ypOBHE — B TPEXyPOBHEBOM,

1151 GOJTBIITMHCTBA CJIyYaeB ST PeKOMEHIYIO Pean30BaTh OTpaHUICHUS
Ha 000X YpOBHAX. EcaW BB COTJIacMJIMCh C MOEH TOYKOM 3peHUs U pe-
ITAJW BKITIOUYNATH OTPAaHWYCHUS HEMOCPEACTBEHHO B 0a3y [laHHLIX. BaM
HYXHO OTIPEeNeIUTh UX Ha YPOBHE CXeMbI 0a3bl TaHHBIX. Bormpocs! peanu-
3aIlMW TIEJTOCTHOCTH TaHHBIX YKe 00CYXIanuch B ITTaBe 4, U Bce XKe Bep-
HeMCSl K HUM ellle pas.

BosbIIMHCTBO OTpaHUYeHU T, OTIpefe/IeHHBIX Ha YPOBHE IOMeHa U aT-
pUOYTOB, CTAHYT OTPAHUYEHU MU Ha YPOBHE TOJIeil B cxeMe 6a3bl 1aHHBIX
(B Access 3T0, KaK paBMJIO, MPpaBujia MPOBEPKU MPABUIBHOCTU JdHHLIX).
Ecnu BB pemrviy co3maBaTh 6a3y JaHHBIX TIPH MoMollk onepaTopoB SQL,
a He DAQ uam mMoJb30BaTeNIbCKOTO MHTepdeiica Access, BOCIIONB3YHTECh
orpannuyeHreM CHECK, kotopoe noanepxusatot u Access, u SQL Server.

OrpaHWYeHUs Ha YPOBHE CYIUIHOCTCH, ONIPeNeI€HHbIE TPU CO30aHN N
KOHIIETITYaATbHOU MoOIeNu, Ha GU3NICCKOM YPOBHE OOBIYHO peaTn3yioT-
©s1 KaK OTpaHWYEeHUS Ha YPOBHE TaOJIUIl — TpaBUJia TPOBEPKH MPABUITh-
HocTu naHHbIX uiau orpanndyeHuss CHECK s3bpika SQL. OrpaHuueHust
IIEIOCTHOCTH CYIITHOCTH, TTO3BOJISAIONINE YHUKAIbHO UACHTUDUIIUPOBATH
KaXKIbIH 3K3eMIIgap CYIHOCTH, PEaIU3YIOT, ONpeaesss MepBUYHbBIM KITI0Y
IUTST KaXTOU TaOIWITHL.

Ecnu BBl peanusyere 06a3y naHHBIX cpeactBamu SQL Server unu mexa-
Husma CYBJl Microsoft Jet, MoxeT oKa3aTbCsl, YTO HEKOTOPHIE OIPAHUYE-
HUS, MCNOJib3yeMble B KOHIIETITYaJbHON MOJIETW MaHHBIX, HEBO3ZMOXHO
peanu3oBaTh B omnpeneaeHuu tabauubl. SQL Server mo3BojisieT 3a1aTh A0-
MTOTHUTEbHBIE OTPAHWUYEHUS TPW TOMOIIU TpUIrepoB. Ho MexaHM3M
CYB/1 Microsoft Jet He moamepXUBAET TPUTTEPHI, U MOITOMY TaKKe Orpa-
HUYEHUS CledyeT peaqnu3oBaTh B IMPUIOXKEHUN.

Cesasu

Bonpocw MomenupoBaHUS CBSA3€H MEXAY CYIUIHOCTAMM B PENSLIMOHHOMN
0a3e maHHBIX MBI 00cynuiu B T1aBax 3 u 9. [lepBblii mar B 3ToM Ipoliec-
Ce — BKJIOUMUTh YHUKAJIbHBIA UAEHTU(UKATOP U3 CCHUIAIOLIETOCSI OTHO-
IeHUsT B cChUTOYHOe. Ha ypoBHe cxeMBbl 6a3bl JaHHBIX 3TO O3HAYaeT, YTO
TTOJISI TEPBUYHOTO KJTI0Ya M3 CChIAaloIe i csT TaOIUIIBI JOJKHBI OBITh BKITIO-
YeHBI B CCHUIOYHYIO.
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MHuorue pa3paboTyuKi OTpaHMYMBAIOTCS 9TUM, IPEAIIOYNTAS Pealiy-
30BaTh CCHUIOYHYIO LIEJIOCTHOCT TOJIBKO B IIPUJIOXKEHHWHU, @ HE C UCITO/L-
30BaHMEM CPEICTB, IPEJOCTABIISIEMBIX MEXaHU3MOM 6a3 JaHHBIX. Hommu-
HO 51 TIPOTMOBEAYI0 KOMIUJIEKCHBI# MOAXO: Peaqnu3yI0o MPOBEPKY [1paBiilh-
HOCTU JaHHBIX U B CAMOM IIPHWJIOXEHUM, U HEITOCPEACTBEHHO B 6a3e maH-
HbiX. TakuMm 00pa3oM, CpeacTBa MOIAEPXKKM CChIOYHOM IEJOCTHOCTH
HaxOISTCS B IOJIb30BATEIbCKOM MPUIOXKCHUHU, YTO 00eCIeunBacT yao0-
CTBO paboOTHI MOJIB30BATEICH C CUCTEMOM. A CpeACTBa, MpPedoCTaBIsIeMble
MEXaHU3MOM 0a3 JaHHBIX, TaPaHTUPYIOT MOLIEPKKY CCBUIOYHOM LENOCT-
HOCTH HE3HBUCHMO OT TOTO, KaK/e€ KOMITOHEHTHI OYIyT MCITOIb30BaThCS B
JajabHedmeM A5 pabOThI ¢ 3TOi 6a30ii.

WUHpekcbl

Kak st yxxe roBopuia, MHIEKChI MOBBIILIAIOT TPOU3BOIUTETbHOCTH CUCTEMBI.
B xaxnmoit Tabiuliie QOJIKEH CYIIeCTBOBATh MO KpailHelt Mepe OIMH UHIEKC;
0a3a JaHHBIX CO3AET €T0 aBTOMAaTUYECKU, KOTAA Bbl ONPEACISCTE MepBM -
HBI KJ1104 B 3T0# Tabnuie. CiaemyeT co3aarth £1il¢ OAMH MHAEKC, B KOTOPBIA
OyZleT BKJIIOYEHO OJHO MJIM HECKOJIBKO TMOJIEH, MCIOJb3YEMBIX MPU COEIM-
HeHuu Tabaui. Kak mpasuio, 1 tabiiuniibl. IpeacTaBiIgioneil CChUIOYHOE
OTHOIIEHNUE, ONPENEINTh, KaKUe MOJs CIeAYeT BKIIYUTh i UHIEKC, OYEHb
JIETKO, TTOCKOJIbKY MOJIsI, MCIOJIb3yeMbIE TPU COEAMHEHW U TaOJINIL, COCTaB-
JISTIOT NepBryHbL K04, Ho msg Tabauubl, npeacTapisolleii cchulatolee-
¢Sl OTHOIIEHWE, MOTYT MTOHAAO0OUThCS NOMOJHUTEIbHbBIE MHAEKCHI, MTOCKOIb-
Ky I0JIe WJIM IOJsI, YIACTBYIOIIME B COGAMHEHUM, He BCEraa IOJHOCTHIO
COCTaBJISIOT TEPBUYHBII KJII0U CCHLIAIOIIETOCs OTHOLIEHUS.

Ecnu nosne unu mojs, cocTapisiiollie BHEUTHUIN KJTI0Y, BXOIST TaKXe B
MEPBUYHBIN KIII0U, HO HE COCTABJISIOT €0 MOJHOCTBIO, 51 CO31al0 B TabauIIe
JOTIOJTHUTENIbHBIM MHAEKC, BKJIOYasi B HEro BCE TMOJISI BHEILIHEro KJoya.
Hanpumep, B tabnuue rderltems (3akazaHHBIE TPOMYKTHI) CYILECTBYET
MMEPBUYHBIN KIII0Y, B KOTOPBINA BxomaT mons OrderlD, ItemiD. N xots wH-
JEeKC, ONpeaeeHHBIM Ha MOJSIX MEPBUYHOTO KJII0Ya, MOXHO MCIOJb30BaTh
IUTISL COEMHEHUSI 3TOM TaOIMLBI ¢ TIaBHOM Tabauieit Orders (s cuuTalo, 4yTo
TaK MOXHO MOJIYYUTb OOJBIIMHCTBO PE3YIbTATOBR, HYKHBIX MTOJIb30BATENSIM),
Ha BCSIKHUU Cydail aydine co3maTh B Tabnauie Orderltems 1OIMOTHUTEIbHBIN
uHaekc Ha none OrderlD.

Takxe MMeeT CMBICT BKJIIOYUTh B MHAEKC BCE IMOJISI, IO KOTOPHIM OyIeT
BBIMOJIHSITHCS COPTUPOBKA JaHHBIX B Tabnuile. CIIMCKU KJIMEHTOB B 6a3ax
NaHHBIX Yallle BCEro COPTUPYIOT 1Mo aMUIUAM KJIMEHTOB, a CITMCKU 3aKa-
30B — 10 IaTe MpueMa 3aKasa, Jaxe ec/id HU OJHO M3 OTUX MOJiel He BXO-
OUT B MEPBUYHBINA KJIOY U HE MCIOJb3YeTCd TMPU COCTUHEHUM TabJIUIL.
NHnekcupoBaHue TAOIUIL 10 3TUM MOJSAM CYIIECTBEHHO yCKOPSIET COPTH -
POBKY TaHHBIX.
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Bce xe He cnenyeT BBIXOAUTD 32 pa3yMHbIE€ PAMKU M CO3[aBaTh I I1¢
Chl, KOTOpbIe HE OYyIyT MCMOJb30BaThcsl B cucteme. [lommepxka kaxiora
WHJeKCa MPUBOAUT K TOTIOJHUTEIbHOU HAarpy3Ke Ha CUCTeMYy. DTa Harpys-
Ka He CTOJIb BeJlMKa, eClU pedb UAeT 00 OJHOM MHAEKCe, HO eciu 0asza
MaHHBIX COCTOUT U3 MHOXeCTBa TabJull, B KaXIOi U3 KOTOPbIX — He-
CKOJIbKO MHJEKCOB, TO CyMMapHasl AOMOJHUTENbHAsI Harpy3ka Mo Moj-
NepKKe BCEX MHAEKCOB MOXET 0Ka3aTbCsl OTHIOAb HE MPEHEOPEeXUMO Ma
qoit. Ecnu omepaniusi COpTUPOBKYU BBITIOJHSIETCS YacTO, TO KaxXao0€e IoJie,
110 KOTOPOMY COPTUPYIOTCS JaHHBIE, CIelyeT BKJIIOUUTh B UHIEeKC. B mpo-
TUBHOM CJlyyae JaHHbIe MOXHO OTCOPTMPOBAThH Mpu nomouu SOQL-ore
patropa ORDER BY, He ucnonb3ys uHAEKC.

MakcumanbHO€ YUCIO0 WHAEKCOB Ml TAOMMIILI OMpeAesieTcs TeM,
HACKOJIbKO 4acTO OOHOBJIsIETCS 3Ta TabJnlia — Belb AOTOJTHUTEIbHAS Ha-
rpy3ka, CBsI3aHHas C IMOAIEPXKKOW MHAEKCA, BOZHUKAET TOJbKO TMPHU J0-
0aBJeHUU U OOHOBJIEHUU JaHHBIX WU OOHOBJIEHUU ToJielt uHaekca Ha-
npumep, AJs Takoi Tabauubl Kak Orders (3aka3bl), 0OOHOBJISIEMOI AOCTa-
TOYHO 4acTo, s He PeKOMEHIylo co3naBaTb Oosiee 10 wiu 15 MHIOEKCOB,
BKJIIOYAsl UHIEKCHI, UCMOJIb3yeMble JJIsI COeAUHEHUS TaluIl, U MepPRHAY
HBII KJo4. A BoT B Tabauue Products (ITpoayKThl) UHAEKCOB MOXET OBITh
DOMLLIE, TTOCKOJbKY OHA OOHOBJISIETCSI CPABHUTEIBHO PENKO, HO MHTEHCHE
HO UCIIOJIb3yeTcsl B cucTeMe. Kak Buaure, pelras BOIPOC O YKUCIIE MHIEK-
COB, CJIelyeT UCXOJUTh U3 TOTO, KaK MCIOJb3YIOTCS JaHHbIe B TAOIMLIE.

MpepcTaBneHns n 3anpochl

B Access u SQL Server MmoxHo coxpasars SO L-onepatopel SELECT. Dt
CcoXpaHeHHBIE OIepaTOPhl Ha3bIBAaIOTCSA npedcmasaenusamu B SQL Server u
sanpocamu B Access. S Gyay Ha3bIBaTh MX 3alIPOCAMU, HE3aBUCUMO OT TOT0,
Kakoil MexaHu3M 0a3 JaHHBIX MCIOJb3YeTCS, MOCKOJbKY 3TOT T€PMUH
IMpe pacipocTpaHeH. B GOJBIIMHCTBE cydaeB MpoHIBOAUTEILHOCTE CH-
CTeMBI TIPU UCIIOJIb30BAHUM COXPAHEHHBIX 3alPOCOB OKaXeTCS TOpasio
6oJiee BBICOKOIi, YeM TMPHU BBIMOJHEHUM TPOU3BOJbHBIX 3aIPOCOB Ha BbI-
00opKy maHHbIX. Pazymeercsi, 3TO OTHIOJb HE HEMPENOXHOe MPaBuIo, s
KOTOPOTO He CYIIECTBYET UCKJIIOYEHM I, HO MPU NMPOEKTUPOBAHUHU 0a3 1aH-
HBIX UM BITOJIHE MOXHO PYKOBOICTBOBATHCS.

YTOGBI ONIpEeneINTh, KaKKMe 3apOoChl BKIIOYATh B CXeMy 6a3bl JaHHBIX,
clenyeT o0paTUThCsl K KOHIENTYaTbHOW MOMAETN TaHHBIX U BEHIIEIHTL BCE
COCTaBHBIC CYITHOCTH (HAIIOMWHA0, YTO 3TO CYIIHOCTH, MPEACTaBICHHBIC
B MOJICJIM NAHHBIX HECKOJIBKUMU TaOJUIIAMU JJISI TIOBBIIICHUS TTPOH3BO-
IUTETbHOCTU CUCTEMBbI, HO Ha JIOTUYECKOM YPOBHE SIBJISIOLIMECS OTAE/b-
HBIMHU CYIIHOCTsAIMU). Bam moTpeOyeTcsi BKIOUUTH B CXeMy 0a3bl JaHHbBIX
3ampoc, AeHOPMaTU3YyIOIIMK BCe COCTaBHbIC CYIIHOCTH, CYIIECTBYIONINE B
MoJe . BoTbIIMHCTBO COCTAaBHBIX CYLTHOCTEM — TaGJIMIIbI, YIaCTBYIOIINE
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B CBSI3SIX «OAWH KO MHOIMM», kak Hanpumep Orders u Orderliems. Ho B
MOIEIH MOTYT MPUCYTCTBOBATh U COCTaBHBIE CYU[HOCTH, YYacCTBYIOIIUE B
CBSIZSIX «OAMH K OIHOMY»; /U151 UX MOANEPKKM HYXKHO BKIIOYUTH B CXEMY
0a3bl JaHHBIX COOTBETCTBYIOLIME 3aIPOCHI.

YacTo Hy>KHO HalTU B 0a30BOI TaO111I¢ 3alUCh, YIOBICTBOPSIONIYIO OI-
pelneIeHHBIM YCIOBUSM: HAIPUMEDP, OTHOCAIIYIOCH K YKa3aHHOMY ITOKYyITa-
TeN0, WX K 3aKa3dy, CIeJaHHOMY ONpeIeeHHbIM MOKYyIaTeaeM, WU K 3a-
Ka3y. JaTUPyeMOMY OIpeeIeHHbIM JHeM. DTo elle OAWH Ciydyaii, rae uc-
MOJIb3YIOTCS 3alIPOChI, COXpAaHEHHbIE B 0a3e JaHHBIX U BKJIIOUYEHHbIE B CXE-
My. Kak npaBsiiio, Takoi MOMCK MOXET ObITh peaii30BaH MpU MOMOILIM Ha-
paMeTpUUYecKOro 3amnpoca, NO3BOJSIOUIETO BBIMOJHATh MOUCK B 0a3e gaH-
HBIX, U3MEHSISI KPUTEPUU MPU KaXAOM CIEAYIOLIEM BBHIITOJHEHUY 3alpoca.

WNHorpa nns oqHON CYIIHOCTUM HYXHO MCIOJb30BaTh HECKOJBKO pa3-
HBIX 3anpocoB. Hanmpumep, 4ToObl HaliTH 3aKa3, OTHOCSIIIUICS K ONpenae-

JICHHOW naTe (Mcrmonb3yercs atpubyt OrderDate), uam 3aka3s, caeJaHHBII
OMpeaeSIeHHbIM KIUueHTOM (atpudyt Cusiomerll)), uau 3aka3 mo peruct-
palnoHHOMY HoMepy (atpubyt (rder/D). Ina mouncka 3aKa3oB MO KaxkI0-
MY M3 3THUX MMapaMeTPOB HYXHO COCTAaBJSTh OT/E/LHbINH MapaMeTpUIEeCKU
3amnpoc.

C npyroii CTOPOHBI, BBIMOJHSS MOUCK JaHHBIX, MOJb30BaTeNn He Oy-
IyT oOpaimaThcsl Ko BceM TabnuuiaM. Eciu, Hanpumep, B 0a3e JaHHBIX €CTh
Tabaula, KoTopasi colepXuT crnucok Bcex 1mratoB CIIIA, manoBeposiTHO,
YTO MOJIb30BATENSIM MTOTPEOyeTCsl ee MpocMaTpUBaTh, YTOOBl HAWTH Ha3Ba-
HUe wmTata. Takue crnpaBOYHbIE TAaOJUIILI YpEe3BbIYAHO TMOJE3HBI, HO K
HEKOTOPBIM U3 HUX MOJb30BATENN MPAKTUYECKU HUKOTA HE BBHIMTOJHSIOT
3aMpoCHI.

HyxHo Takxe BbIAEIUTH BCE 3aMpPOChl, UCMOJb3yeMbie B (hopMax u OT-
yeTax, KOTOpble CONEePXKUT NpusiokeHue. st cBSI3bIBaHUS TOJIel U TOM-
NEePKKW HEKOTOPBIX 3JIEMEHTOB TMOJb30BaTENbCKOTO MHTepdeiica (Hanmpu-
Mep, CIMMCKOB) YaCTO CO3MAIOT OTAEbHbIE 3aMpochl K 0a3e naHHbIX. Eciau
B CUCTEME CYIIECTRVIOT 3aBUCUMOCTU MeXIy dhopMaMu, IJis MOJAEePKKU
9TUX 3aBUCUMOCTE} TakXe MOTYT MCIIOJb30BaThCs MapaMeTpudyeckue 3am-
pochl. [Ipumep Takoil 3aBUCUMOCTU — JUATOTOBOE OKHO, BbI3bIBAEMOE U3
¢dopmbl BBoma MH(poOpMalMu o 3akase, rie oTobpaxaeTcss Bcs MHbOpMa-
LIMS O TIOJIb30BaTENe.

B 3aBucuMMOCTHM OT TOIO. KaK YCTPOEHbI pabouyue MpoLecchl B MPOEKTH -
pyeMoii cucteMe, BaM MOXET 1OH#AN00OHTLCSH BKIIOYUTD B CXeMy 06asbl JaH-
HBIX 3aMpochkl (U xpaHuMbIe npouenypsl SQL Server), KoTopbie BBITOTHSIOT
orpezesieHHbIe nciictrusg. Ecnu B cuctemMe peryisipHO OyIyT apXMBUPOBATh-
Csl 3aTIMCH O C/IETAaHHBIX 3aKa3ax MJIM OOHOBISITHCS LIEHBI HA MpPOJaBacMble
MPOIYKThI, TO COXPAHEHHbBIE 3aMPOChl UMW XpPAaHUMBbIE MPOLIEAYPHI, HECOM-
HEHHO, OoJiee 9(p(EeKTUBHBI, YeM COCTABJICHME 3aMPOCOB IMOJb30BATEASIMU.
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Ha srane peanuzauuu, BeposiTHO, B 0a3y JaHHBIX OyAyT 100aBIEHbI 10-
TIOJTHUTEIBHBIE 3aIIPOCH, ITOAIEPKUBAIOIINE HEKOTOPBIE I¢ i CTBUS MTOJIb30-
BaTes. B oTaMumMe OT MHIEKCOB, UCIIONb30BaHUE 3aIIPOCOB U XPAaHUMBIX
MpoIeaAyp He IMPUBOAMT K CYIIECTBEHHON JOTMOJHUTEIBHOM Harpy3ke Ha
CHCTEMY, M X MOXHO IIPUMEHSITH 0€3 BCIKUX OTPaHUICHMIA.

[Tpouecc pa3pabOTKU CUCTEMbI HeJIMHEWHbIA. 3MeHeHue Tabnul Ha
aTare pa3pabOTKM MOXET MPUBECTU K CEPhe3HBIM IPOOIeMaM, KOTOPHIE B
JanbHelineM ycyryostcsi. Ho mobGaBieHue 3ampocoB B cXeMy 0asbl JaH-
HBIX TAKUX HETaTUBHBIX IOCICACTBUI UMeTh He OymeT. I1oaToMy s peKko-
MEHIYIO HCIIOJIB30BaTh 3aIIPOCHl Be3le, IIe BO3MOXKHO.

3awmrta gaHHbIX

Nrak, BBl cocTaBuIM MpeacTaBieHne 0 pabovyux Mmpoleccax B CUCTEME U
CO3/1aJIM KOHLENTYaJIbHYI0 MOJIE/Ib JaHHBIX. Ternepb Hy>KHO 3aHSATHCS BOII-
pocamMu aIMUHUCTPUPOBAHUS CUCTEMBI M OMIPEIEIUTh COOTBETCTBYIOIINE
TpeboBaHUs K Hel. DT TpeOOBaHMSI MOTYT HE OKa3aTh HEMOCPEACTBEH-
HOTO BJIMSIHUS Ha cxeMy 0a3bl JaHHBIX, HO BCE OHM MPEACTaBISIIOT cO00ii
HUIHEC-TIpABIIA, KOTOPBIE IOJDKHBI OBITh pEaNn30BaHbl B OKOHYATEIbHON
BEPCUU CUCTEMBI.

TpeboBaHusi, CBsI3aHHbIE C AAMUHUCTPUPOBAHUEM CHUCTEMbI — 3TO
Hekue obue TpeOOBaHUSI WM METaTpebOBaHMsI, TIOCKOIbKY OHM OTHO-
CATCSl KO BCEil cUCTeMe B LIEJIOM, a He K MPEAMETHOI 001acTh, KOTOPYIO
cUcTeMa MOJIEIMPYeT. DTU TPeOOBaHMS MOXHO Pa3leIUTh Ha ABE IPYIIIbI:
onpeeNsIoNIMe MmpaBa JOoCTyIa MOoJb30BaTeelt K CUCTEME U PETYIUpPYyIo-
IMe A0CTYM K faHHBIM. Ko BTOpo#i TpyIine OTHOCUTCS, HallpuMep, OTBET
Ha TaKOW BOMPOC: JOJKHA JIU CUCTEMa MOCTOSIHHO HaXOAMThCS B pabouyeM
pexuMe U obecreurBaTh HEMPEPbIBHBIN AOCTYI K NaHHBIM B TeueHue 24
YacoB B CYTKM BCE CeMb JHEH B HEAENIO, WU BpeMs ee paboThl MOXHO
OTPAaHWYUThH TEMU YaCaMU, KOTIa OOJBIIMHCTBO COTPYTHUKOB HAXOMSITCS HA
cBoUX pabouunx MecTax. JIpyroii mpumMep TpedOBaHMIi BTOPOi TPYIIITBI — Ha-
CKOJIbKO 4acTO MOJIb30BaTe/IM OYAYT CO3/1aBaTh Pe3€PBHbIC KOMUU JaHHBIX.
nOCKOJ]be BOITPOCHI 1OCTYIA K JAHHBIM IMPAKTUYECCKHU LEJIUMKOM OTHOCAT-
€Sl K peanu3aluu CUCTEMBI, Mbl OOCYIMM TOJIbKO TPEOOBaHUS, OTIPENeNsi-
louiKMe IpaBa A0CTyIa.

PeanusoBathb ITOJIMTUKY 3alIMThl JaHHBIX 3a4aCTyl0 BECbMa HEIIPOCTO.
Bam momoxeT TexHu4YecKasi JOKYMEHTAIIUS K ACCEess, MeXxaHU3My 6a3 laH-
HbIX Micrisoft Jet u SQL Server, rae 3TM BONpOCH MOAPOOHO OCBEILEHBI.
Kpome Toro, pazpabotka 6a3 JTaHHBIX U peaqu3alus CUCTEMbl — 3TO pa3-
HbIC MTPOLECCHI, U IPU MPOCKTUPOBAHUU 0a3nl JaHHbIX BaM HY>KHO BCEI'O
JWIIb pa3paboTaTh JOTMUYECKYI0 CXeMY 3allUThl JaHHBIX. A Ha Joruyec-
KOM YPOBHE 3TU BOIIPOCHI COBCEM HE CJIOXHBI.
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YpoBHM 3aLMTbI AAHHbIX

IIpexne Bcero, Hy>KHO ONPEACIUTb YPOBEHb 3aLIMThI JaHHBIX, 0OECTIeUn-
BaeMblil TPOEKTUPYEMOI cucTeMOil. 31ech Mbl 00CyXIaeM TOJIBKO BOIIPO-
ChI 3alIMTHI JAHHBIX, & HE IPOrPAMMHOTO KOJa CUCTeMbl — 3aLUTA TPO-
rPaMMHOTIO KOJIa OTHOCUTCS K peannialiiii cucteMbl. Access u Visual Basic
MPEAOCTaBISIOT BO3MOXHOCTD 3alIUThl MMPOTPAMMHOTO KOJa OT Cly4ai-
HOTO WJIM HAMEPEHHOTO MOBPEXACHMUSI.

Ha camom HM3KOM ypoBHE 3alllUThl JaHHBIX B CUCTEME OTCYTCTBYIOT
Kakue-a1u00 MeXxaHM3Mbl OTpaHUYeHUs HocTymna. Bee monb3oBarenu nme-
10T HEOTpaHUYEHHBII JOCTYI K JaHHBIM. PazyMmeercs, 3TOT ypoBeHb IPO-
1112 BCErO pealu30BaTh, M TAKYI0 CUCTEMY JIETKO alMUHUCTPUPOBATh.

WM Bce ke, ecv faHHBIE, XpaHUMBIE B CUCTEME, MPEACTABISIOT AJIsI Bac
KaKyl0-JIN0O LIEHHOCTh, 3Ta MOJUTUKA BPsII JIM onpaBaaHa. BripoueM oHa
IIOTYCTHUMa, €CJTU B BBIYUCIUTENbHOMN CETU KJIMEHTa aAMUHUCTPATOP pea-
JIN30BaJI MEXaHU3Mbl OTPAHUYEHUST JOCTYIA, TTOJTHOCTBIO YIOBJIETBOPSIIO-
e TpedboBaHUAM 6e3omacHOCTH. JlyoiupoBaTh OrpaHUYEHUS IOCTYIIa He
MMeEET CMBbICTIA.

Crenyiomuii ypoBeHb 3allUTHl JaHHBIX — 00ujeco docmyna Kk OaHHbIM
(share-level security). Ha sTOM ypOBHE 3aIlWTHI HJAaHHBIX JJISI BCEU 0a3bl
Ha3HayaeTcsl eAUHbII MapoJib, U BCE, KTO €ro 3HAIOT, IMOJIYy4YaloT MOJHBIN
JIOCTYI K CUCTeMe. DTOT YPOBEHb TaKXKe JIETKO peali30BaTh, U alMUHUC-
TPUPOBAHUE TAKOW CUCTEMBI HE OYIET CAMIIKOM CJIOXHBIM ICJIOM: BCE, YTO
TpebyeTCsl OT aIMMHUCTPATOPA — PEryJAsipHO U3MEHSTh NapoJib. Bo MHO-
IMX CJy4yasx 3allluTa Ha YPOBHE OOIIEro J0CTyIa K JaHHBIM BIIOJHE MPU-
emiiema.

3auwuma Ha yposHe noavsogamens (User-level security), XoTss U ropasiuo
GoJjiee CJIOXHA C TOYKU 3pEHMS peaiu3allMd U ailMUHUCTPUPOBAHUS, TO-
3BOJIsIeT U epeHIIMpoBaTh MpaBa AOCTyla ToJib3oBaTesiell K 6ase maH-
HBIX. DTOT ypOBEHb 3aIUTHI MO3BOJISIET AIMUHUCTPATOPY CUCTEMbI 3a1a-
BaTh MpaBa JOCTYyIIa s KaXXI0ro o0bekTa B oTAeabHOCTH. [IpaBo noctymna
K OTIpeJieIeHHOMY OOBEKTY MOXET OBbITh MPEIOCTaBICHO TOJbKO HECKOJIb-
KUAM M0JIL30BATENSM, TIPUYEM KaXblil U3 HUX BIIpaBe COBEpIIaTh ¢ 00beK-
TOM TOJIbKO T€ JEHCTBUSI, HAa KOTOpble OH MOJYYUT OT alMUHKMCTpaTopa
COOTBETCTBYIOIIME MpaBa. Hampumep: monb3oBarenb Joe ([ 0) MoxeT no-
0aBISITh U U3MEHSITh JaHHBIC Uil CylIHOCTU Customers, OMHAKO K JTaHHBIM
cymiHocTH Orders OH MMEET TOCTYI «TOJbKO ISl UTeHHA», [lonb3oBaTesb
Mary (Mepu) MoxeT m00aBisATh U M3MEHSTh JaHHBIE OIS CYLIHOCTENH
Customers 1 Orders. OngHako HM Joe, HU Mary He UMEIOT MpaBa ynaisiTh
3aIIUCHU HU VIS OTHOW U3 CYLIIHOCTEMN.
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HazBaHue 3TOr0 ypOBHSI — «3alllUTa Ha YPOBHE MOJIb30BATES», HE CO-
BCEM TOYHO OTpaxaeT ero crelnduky. [IpaBa Ha coBeplieHUE ompele-
JIEHHBIX IEMCTBUI ¢ 0ObEKTAaMU MOTYT ObITh MPEIOCTABICHBI HE TOJBKO
OTAEJbHBIM MOJb30BATENISIM CUCTEMBbI, HO U BCTPOEHHBIM IMOJIb30BaTE/IbC-
KHUM POJISIM, KOTOpBIE, B CBOIO OY€peb, HA3HAYAIOTCS OTIEIbHBIM TOJIb30-
BarensMm. [logoOHBI MeTod, The MpaBa OMpenessiioTcsl He I KaXAoTo
MOJb30BaTENSI B OTAEABHOCTU, a I OTIPENeIeHHBIX MO0Jb30BaTEIbCKUX
poneit, 6onee 3(pdekTBEH, MOCKOIBKY YIPOIIaeT aAMUHUCTPUPOBAHUE
CHCTEMBI.

IMpu Mcnonb30BaHUM TAKOW MOJEIU B TIEPBYIO OUepeab ClEAyeT onpe-
JeIUTh, KaKUe TPYIIbl MOJb30BaTeeH CYHIECTBYIOT B CHCTEME: CUCTEM-
Hble AIMHUHHCTPATOPLI, COTPYAHUKH, BBOAAILINE B CUCTEMY JaHHbBIE O 3a-
Kazax, COTPYIHUKM oTmena mpojax u T. A. [locie Toro kak craHeT sICHO,
CKOJIBKO TPYIIN MOJIb30BaTeNeil OyIeT B CUCTEME, HYXKHO ONpPEAEUTh, Ka-
KW MpaBa Ha KaXAblil M3 0OBEKTOB B CUCTEME TMOJIYUUT KaXIasi U3 HUX.
Omnpenendsd npasa I KaxXa0i DyVIiibl. IOMHUTE, YTO BOBCE HE 00s3a-
TeJIbHO, W 0ojiee TOro, HEPAaUMOHAJbHO MPEIOCTABIAThH MOJb30BATEISIM
MpaBa JOCTyNa K 00beKTaM JaHHbIX. Hanpiumep, Bel pelIuig, 4To coTpyii-
HUKW OTAea MPOoax AOJKHBI UMETh MpPaBo N00aBiasATh, U3MEHSTh U yaa-
JATh 3anucu B TaOJuie Customers, HO He XOTUTE, YTOOBI OHM O0OpaIaTUCh
K 9Toii Tabnuue Hamnpsmywo. [IpegocraBbTe MM TpaBa JocTymna K Crelu-
ajbHOU hopme, TTOIBOJISIONICH BRITIOJHATH BCE HEOOXOMMMBIE NEMCTBUS C
3alMCcsIMU, HO He JaBaiiTe MpaB JA0CTyna K caMoil Tabauue. Takas moju-
TUKAa rapaHTUPYET, YTO MOJIb30BATEJIM HE CMOTYT BHIMOJTHUTD KakKue-a11ubo
AENCTBHS B 00XOM CITELIMANbHBIX TTPaBUJ 00pabOTKU TaHHbBIX, Pealn30BaH-
HBIX B 3TOU (popMe.

Yacro HYXKHO NPEJOCTABUTH OTAEJbHBIM TPYIINaM MOJb30BaTENSIM J0-
CTYIT TOJIbKO K HEKOTOPBHIM (hparMeHTaM 3anuceii, XxpaHUMbBIX B TabIu1IaxX,
a He KO Bcell 3amucu uneaukom. Hampumep, mpaBo mpocMoTpa JaHHBIX,
xpaHsimuxcs B nojsx Name (Pamunus) u Extension (BHyTpeHHU HOMEp
tenedoHa) Tadbaunsl Employees (COTpymIHUKN) HYXXKHO TIPEIOCTaBUTL BCEM
MOJIb30BaTENSIM CUCTEMBI, HO TIPAaBO MpocMaTpuBaTh WH(oOpmanuio, xpa-
HsIIyiocs B mosie Salary (3apaboTHas IiaTa) — TOJIbKO MeHemxepaM. Wnu
TpedyeTCsl OrpaHUYUTH MPaBa IOCTYIa TOPTOBBIX AT€HTOB K NAHHBIM O 3a-
Ka3ax, OTHOCSUIMMCS K IeSITeJbHOCTU BCEil KOMIAHUM B L[EJIOM, TIPeIoC-
TaBUB KaxXIOMy TOPrOBOMY areHTy MpaBo MpocMaTpuBaTh MHGOOPMALUIO
TOJIBKO O T€X 3aKa3ax, KOTOpPbIE CHENaHbl €T0 KIUEHTaMU, HO HE KIHMEHTa-
MM ero Kosuier. YToObl peanu3oBaTh BCe 3TU TpeOOBaHUsI, Bbl MOXETE TIpe-
JNOCTAaBUTh TOJIb30BaTE/ISIM TIpaBa Ha BHIMOJHEHWE 3alpoCcoB, HO 3arpe-
IMTEH JOCTYN K HUXEJeXaluM Tabauiam.
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OTcnexusaHue n PErMcTpaL s cCMCTeMHbIX COObITUIA

B 60_HI)LLII/IHCTBC CJIYy4YaeB BOAMOKHOCTH YNpapnsiTh JOCTYIIOM K JaHHBIM
HENOCTATOUHO, HYXHO TaKXe 3HaTh, KaKMe ACHCTBUS C TaHHBIMU MO B30
BaTeJIM BBIMOJHSIN, paboTas ¢ cuctemoir. O0beM U CTeleHb MoApPOOHOC-
TR MHMOPMALHK 0 IeCTBUSX TTOJIb30BaTeNIeil 32 BUCUT OT MOJUTHKH KOM
MaHUU U MOXET CYLIECTBEHHO PaIMIaTLOs IJIsl PA3HBIX cucTeM. Harnpu-
Mep, IJIs OJHOI OpraHu3aliiy BIIOJHE HOCTaTOYHO BECTH XYpHaJ yuyeTa
BX0/17 MOJIb30BaTeNIell BCUCTEMY C YKa3aHUeM BpeMeHU perucTpauuu. st
Ipyroil HeobxoarMa MOAPOOHas HH(HOPMALIKA O TOM, KTO U KaKue U3MeHe-
HUS aHHBLIX BBITIOJIHUI 32 BpeMsl paboThl ¢ cucteMoii. TpeTbst opraHuzanus
BBIOMPAET MPOMEXYTOUHBIN BADUAHT MEXIY STUMU TBYMS.

Mopenb, KOTOpyio Bbl BbIOEpeTe AJIs yuyeTa U perucTpaiiu HeoOXoam-
MOt MH(OpPMaLMK, 3aBUCUT OT KOHKPETHBIX TpeOOBaHUI OpraHU3alluu.
Fcnv HY>XXHO BCcero JIMIIb 3HaTh, KTO U KOrjaa paboTaj ¢ CUCTEMOM, TO CKO-
pee Bcero, OMHOM CyHIHOCTH ¢ aTpubyramu (/serName(DaMuius mojib30-
satens), LogOn (Bpemss peructpauuu B cucteme) u LogOf(Bpemst 3a-
BepUIeHUS PabOTHI C CUCTEMOIT) kiiciiHe mocTaToyHo. [lpu peructpauuu
MOJIb30BaTeNsl B CUCTEMe OviicT cO3aHa HOBasl 3allMCh, KOTOpasl 3aTeM
OOHOBUTCS TIpU 3aBEPIIeHUU paOOTHl MOJTb30BATENS C CUCTEMOIA.

Ecnu Tpebyercst Takxe nHbOpMaIus 0 TOM, KTO CO3/1ajl 3alIUCh B 0ase
IAaHHBIX, TO Bbl MOXETE MCIOJb30BaTh MEPBUYHYIO CYIIIHOCTH C IBYMS JO-
MOJHUTENbHBIMU aTpubyTamu: Creared By (ITonb3oBartesb, CO3MaBUINIA 3a-
nuch) u Created On (Jlata co3maHusT 3aIIUCH).

OTciexuBaTh onepaluuy yaajleHWsl ClOoXHee, YeM M3MeHeHUs B Oaze
MaHHBIX. 37ECH S MOTY TPEIJIOXUTh IBa pa3HbIX Metona. [lepBuIii — 3arl-
PETUTH NMOJAL30BATENSAM YAAJISITh 3alIMCH, a OTIEPAIINIO YIAJIeHUs 3amuceit
3aMEHUTh yCcTaHOBKOH (ara Deleted (YnaneHa) must COOTEETCTBYVIOILEH
3anucu. MHdopmaimio o ToM, KTO M KOTJa yaaJui 3aluch, MOXHO coXpa-
HUTH, 100aBUB aTpudbyThl Deleted By (Ilonb3oBarenb, yaaluBIIUN 3alUCh)
u Deleted On (Jata ynaneivs 3anucu). DTOT METOM MOJOUIET, U €CJIU HyX-
HO CKOMUPOBATh 3aNUCU B apXUBHBIN Gaiin nepen ynaaeHueM ux u3 6a3bl
NaHHBIX,

Hdpyroit cioco6 — pa3pelinTh MOJIb30BaTENSIM YAAISITh 3aMUCU, OJHA-
KO 3aMMCBhIBAaTh BCE U3MEHEHMS He B 0a3y iaHHLIX, a B (pailn XypHana. 30T
KypHaJ MPakKTUYeCKM HUYEeM He OTJIIMYaeTCs OT XypHaja, KOTODPBIA BbI
BeJieTe MPU PeTUCTPAIlMKM Hayajla U 3aBeplIeHUs paboThl MoJb30BaTeNeH ¢
cuctemoii. [Ipu 3TOM BaMm, cCKopee Bcero, moTpedyercs co3aaTh AOTIOJHU-
TeJbHble aTpuOyThl. Ho Bpsim iu mHGOpMAaILUg O TOM, KTO YAaInJ 3aIucCh,
OKaXeTcsl TOJIe3HO 0e3 BO3MOXHOCTU BOCCTAHOBUTH 3Ty 3aIKCh.
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Ecnu BBl pelinau XxpaHUTh MoApoOHYI0 MHGOpPMAIIMIO O TOM, KTO, KOT-
Jla M KaKie M3MEeHEeHM s BBIMTOJIHU B 6a3e JaHHBIX, TO IPUIETCS 1006aBUTh
B MOJIEJTb IOTIOJTHUTEJIbHbIE TAOIUIIbl PpETUCTPALIMA U3MEHEHUH, 110 OHOM
IUTSE KOKIOW CYUIHOCTH. DTO MO3BOJUT PETMCTPUPOBATh, KTO M KOTAA BbI-
MOJIHUJ U3MEHEHUS, a TAKXKe HOBOE U CTapoe 3HAYEHU S JaHHBIX.

Peanu3zysi 1100y1o U3 0MUCaHHBIX BbIIIE BO3MOXHOCTE! OTCIIEKUBAHUS
COOBITHII IIPY OMOIIM MeXaHu3Ma 0a3 maHHBIX Microsoft Jet, 3amperuTte
MOJIb30BATENSIM MPSAMOUM JOCTYN K TabiuilaM, MOCKOJbKY OH TO3BOJISIET
000iiTH Bce MexXxaHU3MBI 3amIuTHl JaHHBIX. a1 SQL Server 3ampemiath
NpsIMOM MOCTYN K TabauliaM He TpebyeTcsl, MOCKOJbKY 3TOT CepBeEp IMOA-
NepKUBAET TPUTTEPhI, KOTOPbIE HEBO3MOXHO O0OMTH.

Omnpenensisi TpedOBaHUSI K MOIY/IIO PETUCTPALIMM U OTCICXKUBAHUS CU-
CTEMHBIX COOBITHI, TOMHUTE, KAK, KTO U B KaKMX CUTyallusX OyneT uc-
M0JIb30BaTh 3Ty MHPopMauuio. O4yeBUAHO, AOCTYIl K TabauuaMm, TOe Xpa-
HUTCS MHGpOpPMaLUs O CODBITUAX B cUCTEME, HOKEH ObITh OTpaHUYEH.
MoxeTr notpeboBaThCsl ONMpEneaUTbh B CUCTeMe cIlelidajibHble pabouue
MPOLIECCHl PETUCTPALlMU W OTCJeXMBaHUs coObITUM. Pelnas atu 3amauu,
OTBETHTE Ha HECKOJILKO TJIaBHBIX BOIPOcoB. HyXHo i1 mpeaycMoTpeTh IS
CUCTEMHBIX aIMUHUCTPATOPOB BOBMOXHOCTh OTMEHUTD ClIeJIaHHbIE U3Me-
HEHMSI ¥ BOCCTAHOBUTD MepBOHAavYanbHbie faHHbIe? HyXHO Jin co3naBaTh
OTYETHl 00 MCMOJIb30BAHUM CUCTEMBI?

Moii onbIT MOACKA3BIBAET, YTO B OOJILIIMHCTBE CIyyaeB peTUCTpalus
CUCTEMHBIX COOBITUIT — 3TO OiHA U3 (OPM CTPAXOBKHU OT MOTEPU U MOPYU
OaHHBIX, U MHPOPMALIMA, 3aTIMCaHHAs B COOTBETCTBYOIIME (ailibl, OyaeT
HCTI0JIb30BaHA TOJBKO B UCKJIIOYUTEIbHBIX CUTYALLHAX. A €Clii TaK, TO A0-
0aBJSATH B CUCTEMY CIlel[MaibHbIe paboune Mpolecchl BOOOIEe HE HYXHO,
CucreMHblE aqMUHUCTPATOPbl MOTYT MCIIOJb30BaTh MHTepdeiic Access
unu SQL Server Enterprise Manager 11 nocTyna K JaHHBIM U BBITTOJIHE -
HUS HEOOXOJUMBIX NECTBUIA.

Utormn

B 31011 rnaBe Mbl 00cynuau co3gaHue GpU3MUYECKON cXxeMbl 6a3bl JTaHHBIX
Ha OCHOBE KOHUENTyaJbHOU Moaenu. Havano rinaBbl ObIJIO MOCBSIIIEHO
pa3NMYHBIM apXUTEKTypaM — TPEXYPOBHEBOW M YEThIPEXYPOBHEBOW MO-
NeJid, TO3BOJISIIONIUM ONpeneieHHbBIM 00pa3oM CTPYKTYpUpOBaTh IpO-
IrpaMMHBIN Kol cucTeMbl. OCHOBHOE€ BHUMaHUE YAEISII0Ch TOMY, KaK BbIO-
paHHas apXuUTeKTypa BJIMSET Ha cxeMmy 0a3bl JaHHBIX.

MpbI paccMOTpesiM HECKOJIbKO BApUAHTOB apXUTEKTYPhl AaHHBIX. B ox-
HOYPOBHEBOI cUCTEME W MPUJTOXEHUE, TpelHa3HAaYeHHOe ISl paOoThl C
JaHHBIMU, U CaMU JaHHbIE pa3MellalTCcs Ha OAHOM KomIbloTepe. [Ipu-
JIOXEHHUE C OJHOYPOBHEBOM apXUTEKTYPOUl MOXET paboTaTh B OTCYTCTBUE
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cetd. Vi Xe naHHBIE pa3MellleHbl Ha CETEBOM pecypce, HO JOCTYI K HUM
MMeEEeT TOJIbKO OJMH MOJIb30BaTeb. [IpuoXeHus, pealu30BaHHbIE Ha OC-
HOBe MexaHu3Ma 06a3 JaHHbIX Microsoft Jet, B KOTOpBIX MOJIb30BaTEIN 00-
palaTcs K JaHHBIM Yepe3 CeTh, TAaKXe SABJSIOTCS OJHOYPOBHEBBIMU C
JIOTUYECKOM TOUKM 3PEHHMS, OHAKO JOCTYI K JaHHBIM B 3TOM cjlyyae MUMe-
10T HECKOJIbKO T10JIb30BaTe/Ieii, KOTOpble MOTYT paboTath ¢ 6a30il JaHHBIX
OITHOBPEMEHHO.

JBYXYypOBHEBBIE, WM KIHEHT-CEePBEPHBIC, IMPHIOXECHUS MOXHO pea-
nu3oBaTh Ha ocHoBe SQL Server. 1151 3TOi apXUTEKTYpbl XapaKTEepHO pac-
npeneeHue onepanuii 1o 00paboTKe U IMOMAEePXKe JaHHBIX MEXIY KIH-
EHTCKOI paboyeii craHiieil U cepeepoM. CepBep BBIMOJHSIET Ollepalviu
MaHUIYJIUPOBAHUS C TAaHHBIMU, a KIMEHTCKUI KOMIIBIOTED — BCE OIepa-
M1 B3aMMOJEICTBHUS C TOJIb30BaTeeM. [IpMHIMITBI, MTONOXEHHBIE B OC-
HOBY IBYXYPOBHEBOI apXUTEKTYpPhl, MOXHO Pa3BUTb, YBSIMUMBAS YHCIIO
YPOBHE! M, COOTBETCTBEHHO, YMCJIO KOMIIBIOTEPOB, Ha KOTOPBIX pa3Mme-
IIAI0TCS KOMITOHEHTHI 3TUX YPOBHEH.

[anee Mbl 0OCYIMJIM, KaK Ha OCHOBE KOHLENTYaJbHOM MOIEIN JaH-
HBIX CO3/1aTh cXeMy 0a3bl JaHHBIX. Kak mpaBuio, Takoil Mpolecc He BbI-
3BIBAET CVIIECTBEHHEIX 3aTPYAHCHUNM M HE 3aHMMaeT MHOTO BPEMEHH,
EnuHCcTBEeHHOE, YTO OCTaeTCsl J0OABUTH K YK€ CO3MaHHBIM 3JIeMEHTaM KOH-
LENTyaTbHON MOMIENM, YTOOBI IOJIYYUTh PaboUylo cXeMy 0a3hl JaHHBIX —
5TO MHOEKCHI 1 3aIIPOCHI, KOTOPHIC CO3MAIOTCS B IIPOCKTUPYEMOI 0ase maH-
HBIX.

W nakoHel, s mMoApoOHO paccKaszajia, KaKoe BIWSHUE Ha cXeMy 0asbl
TaHHBIX OKa3bIBAIOT TPeOOBAaHWS K 3allUTe MaHHBIX, M BKpaTIe OIKcana
IIpoIIeCcC IPOEKTUPOBAHUS CXEMBI 3aIIUTHI TAHHBIX HA TOTUIECKOM YPOBHE.

Crenyromast riaBa OyaeT MocBsIIeHa TOKYMEHTUPOBAHUIO pa3paboTKu
CUCTEMBl U TIPEICTABJICHUIO PE3YJbTaTOB MPOEKTUPOBAHUSI 3aKa34MKY U
pa3paboTurKaM, KOTOpble OyayT paboTaTh Haja €€ CO3JaHUEM.






CoTpynHu4ecTBo
npu NPOEKTUPOBaHUU

TJIABA

Ecau BBl co3maete cucteMy, 4ToObl ¢ Hed paboTanu Apyrue Joau, Bam
npuaeTcs obiiaThes ¢ HAMM BO BpeMsl pa3paboTKu. 3aMeThbTe: 51 cKazala
«0BmarsCsi», a HE «IMCaTh 1JIs1 HUX JOKYMeHTauuto». Hu onuH 1oOKyMeHT
HE CTOMT W JIOMAHOIO Ipolla, €CIM €ro HEBO3MOXHO MOHATb. Bbl Xe He
YUNTE MHOCTPAHHBIN A3BIK, YUTasI cioBaphk? TOUHO TaK Xe HeIb3s TTOHATD
CyTh MPOEKTa, 03HAKOMMBIIUCH JUIIb C OMMCAHUEM CTPYKTYpPbI TaOJIMLI.

YMeHue obiiaTeca ¢ KOHEUHBIM MOJIb30BaTeIeM — BaXKHeiillee Kaue-
CTBO, KOTOPBIM JIOJKEH 00JIafaTh ripoekTHpoBiiik. Tak 4To €CJIU Bbl He
yBEpEeHbI B CBOMX CITOCOOHOCTSX TPAMOTHO PabOTaTh ¢ KOHEUHBIM IMOJb30-
BaTeJeM WM He CUJbHBI B TpaMMaTHKe, MOUYMTAiTe 00 3TOM MU MPOCITY-
LIATe COOTBETCTBYIOIIMIA KypC JIEKLIUA.

OOLeHue ¢ 3aKa34yMKoM

Bcerna HyXXHO MMeTb UeTKOe MpeAcTaBleHMe, K KaKoil ayIuTOpUU Bbl 00-
pamaetech. Kto OymeT umrtaTh Bamu AokyMeHTb? [lasa yero? Kakyio uH-
(opmarmio B HUX clenyeT BKIOYUTH? OTBETHI Ha 3TU BOIPOCH OCOOCHHO
BaXXHBI Ha 3Tarie CUCTEMHOTO IIPOSKTUPOBAHUSA.

Ecnu nokyMeHT OH NpenHa3HauyeH i pa3padoTIYMKOB, Te MOTPEOYIOT
BKJIIOUUTh B HEro MOAPOOHOCTH, IJIsi OOBIYHOTO YeoBeKa He Oosiee To-
HSATHBIEC, YEM KUTalicKue I/lepOFﬂl/I(bbl. 3aKa3‘{1/11<1/1 K€ BCEro JUIIb XOTAT
yOemuThCS, YTO BBI IMIPABWIBHO MOHSIN UX TPEOOBAHMS, U TOIYIUTh O -
TBEepXICHUE, YTO co3maBaeMasl CHCTeMa ITIOMOXeT UM B pabore. [Tompoo-
HOEe OIIMCaHWE pealn3allid CHUCTEMBbI UM HE HYXHO.

Jlyyiie MOArOTOBUTh OTHE/IbHEIE JOKYMEHTHI IS 3aKa3UMKOB M pa3pa-
0OTUMKOB, OCOOEHHO €CJIM Bbl IPUMEHSIETE UTEPATUBHYIO MOJEIb pa3pa-
DOTKH.
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e KaranorrpeGosanmii npeaqHa3HauYeH HEMOCPENCTBEHHO /ISl 3aKa3uu-
KoB. B HeM cogepxuTtcs obiice moHMMaHUE TpeOOBaHUM K CHUCTEME,
M0 BO3MOXKHOCTH, 063 TEXHUYECKON TepPMUHOIOTUH.
o CneumipMkauus apxXMTeKTYpPbl CHCTEMBI MpelHa3HaueHa Mpexae BCEero
TSI pa3pabOTYMKOB, HO C HEM HEJIMIITHE O3HAKOMUTHCS U 3aKa34YMKaM.
B cnenundukanum mogpo6HO OMUCHIBAIOT 2JIEMEHTBI CUCTEMBI U CITO-
COOBbI B3aMMOJEICTBUS MEXIY HUMU.
¢  OtaeabHble TeXHHYECKHE Crienu(UKAIMH IS KAJKIOT0 KOMIOHEHTA Oy-
YT UCIIOJIb30BaTh pa3pabOTYUKU.
Jtst HeGOIBIIMX CUCTEM B MPUHIIMIIE TOCTATOYHO OTHOTO €IMHOTO
nokyMmeHTa. ITpocTto cocTaBbTe €ro Tak, 4ToObl y YMTaTeell He BOZHUKAJO
JIUTITHHU X BOITPOCOB.

Crpykrypa poOKyMeHTa
Ecnu opranuzanmsi, ¢ KOTOpoii Bbl paboTaeTe, He MpUIEePKUBAETCS XKECT-
KHX CTaHAApPTOB OPOPMIICHMS 1OKYMEHTALLMH, KOHEYHAsl CTPYKTYypa Ballle-

ro JOKYMEHTa 3aBUCUT TOJbKO OT ero oobeMa 1 Balllero JUYHOI0 MHEHUS,
4TO CJIelyeT Tya BKJI0UYaTh. JJOKyMEHT MOXKET ObITh TTPOCTHIM MJIW CIIOXK-
HBIM — 3[IeCh HET YeTKUuX MpaBui. S, pazymeercs, 1aM HECKOJIbKO COBe-
TOB, HO BaM BCE PaBHO NMPUIETCS JEWCTBOBATH MO OOCTOSATEIHCTBAM.

Ecnu xe BbI mociaenoBaiu MOMM PEKOMEHJALIMSIM B YACTU CUCTEMHOTO
aHanu3a, ro CKopee BCcero, oOHapyXXuTe, YTO CO3/laHHAasl BAMU JOKYMEHTa-
LIMsI €CTECTBEHHBIM 00pa3oM pa30MBaeTCs Ha HECKOJbKO yacTeil, U ee
CTPYKTypa 00jiee UM MEHee COOTBETCTBYET CTPYKType BTOPOiA 4acTH 3TOM
kHuru. Pazymeercs, nmogodbHoe coBnageHue He clydyaitHo.

Ckopee Bcero, NepBblil pa3iesl Ballero 10KyMeHTa — BBEICHMUE.

BeepeHue
B Gonpmmx opraHmM3amnusax MpoeKThl Yallle BCero KypupyloT YIIOJTHOMOYEH-
HBIe IIpeICcTaBUTENN 3aKa3umka. [laxe ecim mpoeKT HeOObIIoi, 00s13a-
TEeJIbHO HalAeTCs MEHeIXep, KOTOPBIii He BOBJICYCH HEMOCPEIACTBEHHO B
IIPOEKT, HO TEM He MeHee, KypHUpYeT ero, XoTs Obl B YacTH (PUHAHCOB.
WMeHHO 1S TakuX JoAeil U npeaHazHayeHo BBeAeHUEe. OOBIYHO UX
BOBCE HE MHTEpecyloT noapodHoct. OHU 3a7al0T HECKOJbKO CTaHAApT-
HBIX BOIPOCOB, U B BalllMX MHTEpEcax OTBETUTh UM KaK MOXHO Ooiee ybe-
IuTeabHO. BoT 3TM BOIpOCHI.
» Kakwne mpo0yieMbl 10JIXKHA pa3pellnTh co3gaBaeMast cucTeMa?
* SBinseTcs 1 BEIOpaHHOE pellieHUE ONTUMAIbHBIM C TOYKU 3PESHUS CO-
OTHOIIIEHUSI «I[eHa — KadyeCTBO»?
'+ Kakue anbTepHaTUBHbIE BADUAHTHI paCCMaTPUBAIUCh?
« KakoB IutaHupyeMBbIii CPOK BBIIIOJTHEHU S IIpoeKTa?
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*  CKoOJIbKO OyIeT CTOUTh crucTema?
»  Kak oueHUTh pUCKH [JISI JAHHOTO MpoeKTa?

Ecmu BB ompenenuiay mead U rpaHULBI IPUMEHEHUs CHUCTEMBI, IaTh
MOSICHEHU S MO TepBOMY Bompocy OyaeT HecloxHo. OTBeT HyXHO cdhop-
MYJIMPOBATh YETKO U SICHO. Sl 0OBIYHO OUE€HBb MOAPOOHO OOBSICHSIO, KaK1e
(byHKIIMY npearoaarajioch BKIOYUTH B IPOEKT, OT YEro OTKA3aJKUCh U IO
KakuM mpuyuHaM. [locie 3Toro yke HUKTO He CMOXKET CKasaTb, 4TO s YTO-
TO CKpblJIa OT Ha4aJIbCTBA.

Ecnu BbI — CTOpOHHMIT KOHCYJIBTAHT, TO MOXETe HMYEro He 3HaTh O
paccMaTpMBaBIIMXCS ajJbTepHATUBHBIX BapuaHTaxX. TeM He MeHee, COBe-
TYIO OITMCaTh PEIICHUs, KOTOPbIe MOIJIM OBl pacCMaTpUBAThLCS B KAUECTBE
ANbTEPHATHBHBIX, a TAKXE MPUYUHBI, TT0 KOTOPBIM OT HUX JIy4llle OTKa-
3aThCsl. ECIM BBl MPOAHANIM3UPOBAIM CYILECTBYIOINE CTAHIAPTHBIE CUC-
TeMBbI U CIeJau BEIOOp B MOJIb3Y pa3pabOTKU CBOEI COOCTBEHHOI, TO CKO-
pee Bcero, BiageeTe MoapooHoi nHbopMalrei o neHax, QyHKIIMOHATIbHO-
CTU, TEXHUYECKOM MOAMEPXKKe U MPOUYUX NapaMeTpax CTaHIapTHBIX pellle-
Huii. [TlomecTuTe 3T MTaHHBIE B IPUIOXEHNE K OCHOBHOMY NOKYMEHTY —-
00bEM BBEICHUS HE JOJXKEH IPEeBBIIIAaTh HECKOIBKUX CTPAHMII.

Bormpoc o 1ieHe u BpeMeHU pa3pabOTKU TOBOJIbHO KaBEP3HbBIN, 0OBIU-
HO Ha Hero 00sITCS oTBevaTh NpsMo. Benp BB, 1O CyTH, IIpemjiaracte py-
KOBOJIICTBY KYIIUTh CBOIO cucteMy. Ecnm pa3spabaTteiBaeMasi cucteMa HeBe-
JIMKa, MOXETe OLIEHUTDb €€ CTOMMOCTh Ha OCHOBAHMM TOTO O0ObeMa KOa,
KOTOPBIN MPEeICcCTOMT HamucaThb. Jasg CI0XHBIX, OOJBIIMX CHUCTEM TaKOM
METOJl He MOJIXOAMNT, HO He TyraTech — MokKa BaM HYXXHO JIUIIIb TOOUTHCS
OfOOpEHUS CNEAYIONIErD ATana pa3paboTKu.

CKaxuTe yBepeHHO uTO-TO Bpoge: «Ceifuac HEBO3MOXHO Ha3BaTh TOU-
HbIE€ CPOKM M CTOMMOCTH pa3pabOTKH, HO MPOEKT OyneT 3aBeplleH Mpu-
MEPHO B CpPOK OT a 10 4. Crenyroomas ¢asza pa3padboTKi HOTpeOyeT ¢ JeHeT
u d BpeMeHHU, a B pe3yJIbTaTe Mbl MMOJYYUM TO-TO U TO-TO....». CKopee Bce-
ro, BBI ITOJIY4YUTE «100p0o» HA Mpoao/DKeHue padoT. Ho 3aka3umk moikeH
OBITh CEPbE3HO 3aMHTEPECOBAH B pe3yJbTaTaX, KOTOpPhIE BBl €My obelaeTe
MO 3aBEPIICHUN CIenyI0NIeH CTaauu pa3paboTKu. JIroau He CKJIIOHHBI BbI-
NEeJISITh CPEACTBA TIPOCTO «HA JAOTIOJHUTEIbHBIE UCCIEeTOBAHUS».

S Takke peKOMEH/Iyl0 YeCTHO OTBeuaTh Ha BOIpoc O puckax. [lomymaii-
Te, KaKhe OMacHOCTH MOTYT I'PO3UTh BaM B Tpoliecce paboThl Haja MpOeK-
TOM: TeXHHUYECKHE TTpOo0JIeMbI, CPBIB CpOKOB? B KakoM ciydae Takasi orac-
HocTb Donbiie? [ToueMmy? He GoliTech, 4TO Bac COUTYT MapaHOUKOM, JIy4-
IIe MEPeCTPAXOBATHCS.

A Terepb CITyCTUTECh Ha TPEIIHYIO 3eMII0. TaK M YK BeJIrMKa BEpOsIT-
HOCTb, YTO TO MM MHOE JOCATHOE COOBITUE AEWCTBUTEIBHO CAYYUTCS U
MPUBEACT K 3alepKKe WM HEBO3MOXHOCTHU BBHINMOJIHATH paboty? KoHeu-
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HO, HMKTO HE MOXET JaTh CTONpOLEHTHON TapaHTHM, YTO MPOEKTHAas
TpyIIa He yMpPET B pe3yJbTaTe dMUAEMUU KaKol-11bo omacHoi 0one3Hu
WU 4TO Ha Ball ocduc He obpymutcs «bouHrs. Ho BeposITHOCTh Takux
COOBITHIT HUYTOXHO Mana. PazymeeTcsi, Koe-4To B MpoeKTe OyneT WHOTAA
UATH He TaK, ¥ Bac 00s13aTeNIbHO CIPOCAT, €CTh JIM Y BaC Ha 3TOT CJIydaii
TiaH geiictBuili. He Hy>XHO KpacouyHO pacmuChIBATh BCE BO3ZMOXHBIE He-
MIPUSITHOCTH, HO OYEHb BaXXKHO 3apaHee OTOBECTUTh PYKOBOJICTBO O BO3-
MOXHBIX TIpofieMax.

Ecmu BBl — cTOpOHHMIT KOHCYJIBTAHT, HE TBITANTECH OOOMTH MOJIYa-
HHMEM BOIIPOC O CBOEil KoMreTeHTHOCTH. KoHeuHo, TiepBoe, 0 4eM crpa-
IIMBAIOT YeJIOBEeKa, HAHMMAs Ha pabOTy — CMOXET JIU OH €€ BBIMOJHUTb.
Kpatkoe BBefieHrE He JTyulliee MECTO AJIs1 pa3roBopa Ha 3Ty TeMY, HO yIo-
MSIHYTb O PUCKAaX, CBSI3aHHBIX C HEBO3MOXHOCTBIO BBITIOJTHEHUS KaAKHX-
1160 paboT, 00s3aTeIbHO Hao.

0030p cuctembl

BTOT pazaen 00s13aTeIbHO TOXKEH ObITh MEPBBIM B OCHOBHOM JOKYMEHTE.
C HHUM JOXHBI 03HAKOMMTBCS Bce — M Pa3pabOTIMKM, W KJIUEHTHI.

EciH Bbl He BKIIOYMJIM B Havasllo HOKyMeHTa (hopMajbHOE KpaTKoe
BBEICHME, MTOMECTUTE OOIIyI0 MHGMOPMAIIMIO B 0030p CHCTEMBI, OCBETHB
HEKOTOphle MOMEHTHI Jaxe Oonee roapooHo. Kpome Toro, nHorma Tpedy-
€TCS TIOCBATUTD OTHCJBHBIN pa3ies ONMMCAaHUIO aTbTePHATUBHBIX PEIICHU I
WUJIM BOITPOCAM YIIPABJICHUST PUCKaAMH.

I'maBHas 3amaya 3Toro pasmesia — O3HAKOMHUBINKCH C HUM, YIaCTHUKU
MPOEKTA JTOJKHBI SICHO TIPEICTaBIISTh cebe OOIYI0 apXUTEKTYpy OymyIeit
cucTeMbl. DTy HHGOOPMALIMIO TOTTOJHUT Pa3bsICHEHUE 1ieell MPOeKTa U pe-
anusyeMbix ¢pyHKuuMi. Lleau mpoekTa He HYXKHO ONMCHIBATh OUYE€Hb MOIPO0-
HO — JIOCTATOYHO, YTOOBI 3aKa3YMK UX MOHUMAJ U ObLT C HUMU COTJIACEH.

BaxxHo y6eauThCs, UTO M Bbl, M Balll KIMEHT MpeACTaBsAeTe GyayLIyio
cucteMy ofanHakoBo. [1o3ToMy s BHOBb PEKOMEHIYI0 KaK MOXHO Ooiee
SICHO paccKa3aTh 0 PYHKIMIX CUCTEMBI, OT KOTOPBIX OTKA3aJMCh Ha 3TaIle
aHajau3a (BKJIIOYas Te, KOTOpPbIe MOXHO OyIeT peajm3oBaTh IO3THEE).
Onumure 1 Te GYHKIINK, KOTOPHIC BBl HE 00CYXIAIH C ITOJb30BATEIISIMHU.

Ecnu BbI mpoBeny aHaIU3 «lIeHa — KayeCTBo», BKIIOYNUTE B JOKYMEHT
€ro pe3yabpTaThl (He 00s3aTeNbHO B pasaen «(63op cucremsl»), S crapa-
I0Ch He MeperpyxaTb OCHOBHOI JOKYMEHT MHOXKeECTBOM Tabiutl. [Tomec-
THUTE BCE TTOAPOOHOCTH B MPUIOXEHMS K TOKYMEHTY — €T0 CTaHeT 3HAUM -
TEJIBHO TIpUsTHEE YnTaTh. Ho 270, KOHEYHO, BOIPOC BKyca.

To e camoe MOXHO CKa3aTb O LIEJsIX JOKyMEHTa U ero oobeMe. Ecau
BBl MOATOTOBUTE MOAPOOHBIN aHaNU3 QYHKUMN CUCTEMBI, CBSIXKETE UX C
LIEJISIMUA TIPOEKTA U PACIIOJIOXUTE 3Ty MH(DOpMALIMIO B MOPSAKE YOBIBAHUS
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MPUOPUTETOB !ICJIEll, 3TO IIOMOXET BaM B l1pouecce peanudaunu. Ho yu-
TUTE, YTO TAOIULY, FAHUMAIDIIYIO G0JIee CTPAHIIILI. IOYTU HUKTO HE CTd-
HET M3y4aTh.

Paboune npoueccol

Criocob onucaHus pabouyux MPOLECCOB 3aBUCUT OT TOTO, KaKUM 00pa3oM
Bbl UX uccaenoBaiu. Eciu Bbl CTpouau auarpaMMbl pabouyux MpoOLIECCOB,
BKJIIOUYUTE UX B JOKYMCHT. O6'bﬂCHl/lTe 3HAa4YCHUA CUMBOJIOB, KOTOPbLIC MC-
nojb3yete. B nm000M ciydae, paccKaxXuTe, 4TO Bbl ITOJpa3yMeBacTe IO
TePMUHAMU «IPOLIECC», «3agayar», «IesITeJbHOCTb» WU JIOOBIMU IPYTUMMU.

He3aBucumo ot Toro, B Kakoii (oopMe Bbl IpeacTaBUTe padouue Mpo-
Lecchl, 00s13aTeIbHO KpaTKo orliinKTe uX. KcTaTu, 310 OTAMYHBIH CITOCO0
IIPOBEPUTH MPAaBUIILHOCTh CBOMX AMAarpaMM. YEepeHA, YTO BBl HalimeTe B
HUX MHOXECTBO MEJKHX OIINOOK.

Kpome Toro, moap3oBarenn yaiile BCETO IIPOCTO IMPOCMATPUBAIOT HMar-
paMMBbI, He TBITasICh UX MOHITh. CHaOAMB AUarpaMMy HOSCHSIOIIAM TEK-
CTOM, Bbl 00JIETUMTE YUTATEIIO padoTYy,

Ecnu BBl mpepnaraete 4to-iuMb0 M3MEHUTb B pabouux mpoleccax,
BKJIOYUTE i JOKYMEHT 00€ BEpCHUHU Ipoliecca — CTapylo M HOBYIO, U BbIJIE-
JIUTE B TEKCTE OMMcaHWe M3MeHEeHU. M KOHEYHO, HYyXHO OOBACHWUTH,
moyeMy HeoOXOIMMEI IpeaiaraeMele n3MeHeHus. He uckimodeHo, 4To B
X04A€ aHaJIM3a Bbl YTO-TO YIIYCTUJIU, U NOIB30BATCIH, O3HAKOMUBILUCH C
BalllUMU COO0OpaXeHUIMM, YKaXyT BaM Ha 3TO.

OnucaHue paboYmMx IMPOLECCOB — MOTCHIMAIbHOE II0JI¢ OUTBHI Pa3-
JIMYHBIX TPYIII YMTATEIeil Ballero JOKyMeHTa. Pa3paboTumku mpu o0Ccyx-
IeHUU pabovnX MPOIEeCcCOB OYAyT OIEepHpPOBAaTh TEXHUUECKUMU TEPMUHA-
MU, BpoIe: «TpaH3aKIMK ObLIM 3aBepIICHBI, M JaHHBIE H3MeHWIHCE». C
IPYToil CTOPOHBI, 3aKa34YMKHM XOTAT YBUAETb ONKMCAHUE Mpolecca B MpU-
BBIYHBIX UM TECPMUHAaX. STI/I TEPMMUHDBI nopoﬁ COBIIagarT ¢ TEXHUYECKU-
MM, a MOPO — CHUJIbHO OTIMYaloTcsa oT HuX. Korma takas cuTyauust Bo3-
HHUKaeT, TO IpaBaa BceTda Ha CTOPOHE 3aKa3yumKa. Pa3zpaboTumkm MoOryT
MPUHSITH TEPMUHOJOTUIO KJIMEHTa, HO He HaobopoT. Ecim B mokymeHTe
MNPpUXOAUTCA UCIOJb30BaThb YUCTO TCXHUYECCKUEC TCPMUHDBI, 069[33TCJ'[1)H0
MIPUBEIUTE TYT X€ UX MMOAPOOHOE pas3bsICHEHUE.

K coxaneHulo, 3To Jierue ckasaTh, yeM caejaTh. Korma Bce Bpemst uMme-
€1Ib A€JIO C KOMIIBIOTCPHBIMU CUCTEMAMU, JICTKO Kilﬁhl‘l‘h. YTO MHOTUE U3
YacTO MCITOJIb3YEMBIX TOOON TEPMUHOB HE SIBISIOTCS ODILEVIIOTPEDUTEN -
HBIMHU. f Bedy clielMaJbHBIN CIIMCOK TEPMUHOB THUIIA «TPaH3aKIUSI» UK
maxe «aill» M npocMaTprBa OKOHYATEAbHBIM BapHaHT MOKYMEHTa Ha
MpeaIMeT HaJlWdus TAKMX TEPMUHOB IIepPea OTIPaBKOM €ro 3aKa34uKy. DTo
JIOBOJIBHO JIETKO cAeaTh ¢ roMoniLbio KomaHabl Find TekcToBoro 1npoiec-
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copa. I[ToMHUTe: ecii KIUEHTY OyIeT XOTb YTO-HUOYAb HEMOHSATHO, TO
CKOpee BCEro, Balll TOKYMEHT BLIZOBET y HETO IMIIb pa3apakeHue.

KoHuenTyanbHasa MOTIEND NaHHEIX

ITo 3aBeplIeHUU MIPEIBAPUTEILHOTO aHAIM3a Y Bac MOSIBUJICS PsiI Auar-
pPaMM «CYIIIHOCTb — CBSI3b», CIIMCOK JJOMEHOB M ONMCAHUS TIpaBUJ Orpa-
HMYEeHHUS LeJoCTHOCTU. Hannyumuit coco6 npeacraBieHust nHGopMa-
LMY O MOMEIN JaHHBIX — AUArPpaMMBl «CYUHIHOCTL — CRA3L», OOBIYHO S
C031a10 OTJEJIbHBIN CJIOBaph IOMEHOB M CChLIAIOCh HAa HETO B AMarpaMMax.

B 31001 yacTy TOKyMEHTALMM HMKAaK HEJIb3sd M30eXaTh MiHOXECTHA Tab-
auu. Y Bammm yurtaTensiM, XOTSIT OHU 3TOTO UJIW HET, IPUIETCS ¢ HUMU
03HaKOMUThCA. EAMHCTBEHHOE, 4eM BBl MOXeTe OOJErYyuTh UX JOJI0 -
TMOMBITARTECH ClENaTh 3TOT MPOLIECC MEHEE YTOMUTEIbHBIM.

Bo-nepBbIX, UCMONB3YHTE MUHUMYM TEXHUYECKOW TEPMUHOJOTHUM.
«Tabnuia», «moie» u «3amuch» — MO-BUANMOMY, HeM30eXKHOE 3710. A Tep-
MUWHOB «CYIIHOCTE», «OTHOIIEHUE» U «aTpuOyT» JIydllle u30erarb, XOTs,
KOHEYHO, OHM 0oJjiee TOYHBI C TEXHUYECKON TOUYKM 3peHUs. YOeauTech,
YTO OOBSICHUJIM 3HAUYCHUE TEXHUYECKUX TEPMUHOB (TOJIBKO HE MbITAlTeCh
MPOYECTh KpaTKUi Kypc 1o GasaM naHHbx'). He Tak yX 3T0 M CIOXHO:
CKaxuTe, 4TO Tabaulia mpeAcTaBisieT B Hale TaHHBIX HEUTO U3 MPEIAMET-
HOI1 obacT (HarpuMep, CYET NOKYTATeNs), a o€ COAEPKUT 3HaYEHUE
CBOICTBA 3TOTO «HEUTO» (HAIpUMep, HOMEpP c4YeTa), — 3TOrO BIIOJHE J0C-
TaTOYHO, YTOOBI ABUTATHCS nalibliie. PadymeeTcsi, BO3MOXHBI TOTIOJTHU-
TeJIbHbIE BOIMPOCHI, HO I PEKOMEHIYIO OTBeYaTh Ha HUX IO MEpe BO3HUK-
HOBEHWUSI.

Ecnm moKyMeHT TOJKEH COMEpKaTh C1iI¢ M YMCTO TEXHUUECKYIO CITeIM -
(pUKaunio, mpeaHa3HAYGHHYIO JUISI pa3pabOTYMKOB, OMUIIUTE 3TU JIeTalu
OT/IEJIbHO, B KauecTBe MPUIOXeHUs K crienndukanmu cvinHocrteii. Cose-
TYIO CIIeLIMaJIbHO YKa3aTh 3aKa34YMKY, UTO MY CJIeIyeT O3HAKOMUTHLCS C 0111 -
CaHMeM CYIIHOCTEH U JOMEHOB, HO MPOIYCTUTh BCe ocTaibHOe. TeopeTu-
YECKH, eMy clielyeT 03HAKOMUTBCSI CO CTPYKTYPOIi CBA3ei MEXAY CYLIHOC-
TaMu. Ho, moBepbTe, 370 HE NMPUHECET HUKAKOW TMOJIb3bl — 3aKa3uuK Ipo-
CTO HE B COCTOSTHMM OOHApPYXUTh OLIMOKY, JaXKe €CJIM OHA TaM €CTb.

3ato OoH 00s13aTeIbHO JOJXKEH TPOCMOTPETh TUIIBI M pa3Mephl TOJIEH,
IpuyYeM celaTh 3TO Jydllle MPU JIUYHOK BCTpeye. DTO JOBOJBHO YTOMU-
TeJIbHO, HO COBEPIIIEHHO HeoOxonumMo. B kpaitHeM cilyuyae, BbIIEIUTE B TEK-
CTe MeCTa, Ha KOTOpbIe XOTUTE 00paTUTh 0c0O00e BHUMAaHUE 3aKa3uMKa.

Cxema 0a3bl JaHHbIX

Tak kak caMa no cebe cxema 0a3bl JaHHBIX SIBASIETCS pacIIMpeHUEeM KOH-
LEeNTYyaJIbHON MOIENM [aHHbIX, ee TOKYMEHTHPOBaHNE OCHOBAaHO Ha TeX
K€ MPUHIIUIIAX.
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Cxema 6a3bl JaHHBIX MPEACTABISIET MHTEPEC A1 pa3padOTUUKOB, O Heil
COBEpILIEHHO He3aueM 3HaTh 3aKa34uKy. Eciu BBl He OMUCBIBAETE CXEMY
0a3bl JaHHBIX B OTICIBHOM JOKYMEHTE, TIOMECTUTE €€ B pasles MPUIoxkKe-
HU# K OCHOBHOMY TEKCTY, A BOT CaMy apXUTEKTYpy CUCTEMBI U KOHIIETI-
10 0e30IaCHOCTY 3aKa3uMK 00s13aTeIbHO JOJIKeH 0f00puTh. YTOOBI JTyu-
IIe JOHECTH JO HEero 3Ty MH(GOpMALMIO0, MCIOJIb3YiiTe TUarpaMMbl M TeK-
CTOBOE ONMCAaHWE apXUTEKTyphbl — OTH JBa CIOCO0A TMPEACTABICHUS WH-
dbopmanuu nomonHsOT Apyr Apyra. KoHuenuuio 6e30macHOCTH Jydlle
omnucaTh B BUAE TeKCTa, HO MHOTIA PUCYHKHU U rpaduKu 6ojiee HaTJaSIHBI,
OCOOEHHO £C/1H CUCTEeMa JIOCTATOYHO CJI0XKHA.

Wurepdeiic nonb3oBarens

Jlyuiie Bcero 3apaHee 0OCYIMTh C 3aKa3UMKOM, KaK TOJIKEH BBITJISIIETD MH-
Tepdeiic moab3oBartess (XOTs A HEOONbLUINX CUCTEM 3TO HEeODA3ATENLHO)
Jlaxe ecnu Bbl He coOMpaeTech pa3pabaThiBaTh MHTepQEHc OTACIbHO
OT OCTaJbHOM YaCTH MPOEKTa, HEIJIOXO BCE Xe MOKAa3aTh 3aKa3YMKY He-
CKOJTBKO IPUMEPOB ITOJIH30BaTeIbCKUX (hOPM, HA3BaB MX «4E&PHOBHKAMM S,
Takue mpuMepbl TOMOTYT €My JIyYIlle MPeICTaBUTh ceOc¢ BHEITHUIA BWI
cuetembl. Ho GvapTe HadeKy: MOCe 3TOTO OT Bac OYAYT OXMAATh UMEHHO
TaKMX SKPaHHBIX (DOPM B KOHIIE pa3paObOTKU (HEBaXKHO, YTO BbI BCE BpeMsI
TBEPAMIN 3aKa39MKY: TO, YTO OH BUIEI — TOJBKO MpuMephl). Ecim KoHeu-
HBII BUI CHCTEMBI OYIET CUIBbHO OTIMYATHCS OT IMMOKa3aHHBIX MOJIb30BaTe-
JII0 «MePHOBHKOB», BCE BalllM OJarue HaMepeHusl 00epHyTCs MPOTUB Bac.

OOBIYHO TIPOOIEMBI BOZHUKAIOT, €CJIM U3 TIPOEKTa «yIIJIa» YacThb Tep-
BOHAYaJIbHO MpeanoaraBumuxcs GyHKIMNA BMeCTe C COOTBETCTBYIOLIUMU
dopmamu. 3aka3umk OymeT 0XUAaTh OT Bac Bcero Habopa popM, KOTOPBIi
eMYy [OKA3EIBATH paHee, JaXe eCIM OH caM BITOCJICACTBUU M OXOOPIII OT-
Ka3 OT YIIOMSHYTHIX QYHKIMI U 3HAT 00 M3MEeHEHUSX B uHTepdeiice. 4,
KakK MPaBUIIO, TIOMELIAI0 «MCue3IHYBIIME» GOPMBI B CIIELIMATBHBIN pa3ie:
«DyHKINN, OT KOTOPBIX OTKAa3aJuCh». B 3TOM Xe pasjiese clenyer IaTh
O00BACHEHNE TTPUUMH OTKA34.

Kax To1bKO BBl CITPOEKTUPOBANU MHTEpGElic, MOKaKUTE ero OyIyImm
MOJIb30BATEISIM cHCTeMBbl. )i 3TOro ecTh ABa crocoba: Co3aaHue IPOTO-
TUTIA CUCTEeMBbl U crneuudukanum wuHTepdeiica. OOBIYHO S TOTOBMIO 00
MPe3eHTAlINH, eCIM KOHEYHO, CO3JaHMe IIPOTOTUIIA He 00eCIIeUnBaET SIB-
HBIX IPEUMYILIECTB.

MpotoTun uutepdeica

S cuuralo mporoTMn MHTepdeiica TyYIIUM CIIOCOOOM TMPOIEMOHCTPUPO-
BaTh 3aKa34MKy, 4TO OYAET MPEACTaBIsATh CO00M cucTeMa (OONBIIMHCTBY
MOIB30BaTeN el B CHITy OTCYTCTBUSI OIBITAa CJIOXXHO TOHSThH 3TO TOJBKO Ha
OCHOBAHWU PUCYHKOB).
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[MpoToTUIBI MOMOTYT pElIMTh MHOXeCTBO 3amau. Camoe mpocroe -
Co31aTh BHELIHUI BUI MEHIO 1 (hOpM, He CBSI3bIBas UX C paOOYMMU TIPO-
neccamu. B TakMX MpOTOTUITAX MPUCYTCTBYIOT BCE HEOOXOAMMBIE FIEMEH -
Thl YIIpaB/IeHMs, HO K HUM He NPUBSI3bIBAETCSl HUKaKas peaibHas QyHK-
LMOHATBHOCTh. [Ipu BBIOOpE TeX WM MHBIX MYHKTOB MEHIO HAa 3KPaH BbI-
JAl0TCsl CTaHAAPTHBIE COOOIIEHUS, HAMIPUMeED: «JTd KoMaHaa Oy/1eT Bbl-
MOJHATh TO-TO ¥ TO-TO. OHA He peaam3oBaHa B IMPOTOTHIIC,

PeanibHast (DyHKIIMOHAIBLHOCTD TOSIBJISIETCSI B IPOTOTUIIE, TOJBKO KOT-
Ja BHEUIHUU BUJ MOJIb30BAaTEJIbCKOTO UHTepdelica TECHO CBs3aH C JaH-
HeiMu. Hampumep, Bbl npoekTupyetre uHTepdeiic 11 BBoAa 3akasza, 0.1
HAKO €ro BHEILIHUI BUJ ONPEICISIETCs] TEM, KTO SIBISIETCS 3aKA3UYUKOM -
dbusnueckoe wIM pugMYecKoe JIuLo. Toraa npuaeTcss HamucaTh KOJ. Mo-
3BOJISIIOUIMI TOJIb30BaTE 0 BbIOpATh TUM 3akKa3yMka U OTOOpa3uTh COOT-
BETCTBYIOIIYIO 3KpaHHYIO (hOpMY B ITPOTOTHUIIE.

s co3aaHusi IPOTOTUIIOB MOMOMAYT TE K€ MHCTPYMEHTBI, UYTO U IS
peanbHOli pa3paboTKu. DTO O4YeHb YAOOHO, HO M y TAaKOro MeToAa €CTh
CBOM HeIOoCTaTKU. Bbl Benb co3naeTe MpOTOTUIL, a HE caMy CUCTEMY, U MO-
TOMY MOXeTe He OOpaTUThb BHUMaHUs Ha PsiJ OTpaHUYEHUIA, KOTOpbIE B
najibHeHIeM CTaHyT MPENsATCTBMEM Ha MYyTU CO3AaHUSI CUCTEMBI.

OueHb TPYIHO HE TTOAAATHCS COOIA3HY U HE MCTIOIb30BaTh (1POTOT#H T B
KauecTBe CKejieTa CUCTEMbl. B KOHIIe KOHIIOB, €CJIM BCE MEHIO U FKPAH
HbIe GOPMBI yXKe CO3/aHbLl. He MepelnuCchiBaTh ke X 3aHoBo? Ho skpaH-
Hble (h)OPMBI M1 MEHIO B IIPOTOTUIIE HE Oojiee yeM nmpumMmephbl. Eciau Bbl Oyne-
T€ UCIOJIb30BaTh MPOTOTUI KaK OCHOBY CUCTEMBI, TO CTOJKHETECh C TEMU
OrpaHUYCHUSIMU MHCTPYMEHTAJNbHBIX CPe/ICTE, KOTOPbIE 0J1aromnojJy4Ho
00011, cO3aBasi MPUMUTUBHOE TIPUIOKE HUE-TIPOTO T,

[TosToMy MHOTrME apXUTEKTOPbl PEKOMEHIYIOT COIMABATE 0OPA3IILI 9K-
paHHBIX GopM € TOMOIILI TU3aMHEPCKUX CUCTEM, a He CPEACTB pa3pa-
o6otku Timna Microsoft Access mim Visual Basic. Mcmonb3yiiTe cpencrpa.
Haubosiee ynoOHoe mjist Bac. [l MeHs TaKOBBIMU SIBJISIIOTCS HHCTPYMEH
TaJIbHbIE CPEACTBA pa3paboTKu. Brl MoXeTe MPUMEHUTDh AU3aiHEPCKUE CU-
CTEeMbl WJIM IaXe CUCTEMbI CO3AaHMs Mpe3eHTaluil Hamogobue Microsoft
PowerPoint. IIpocto mOMHUTE O TOM, YTO CO3Jae€Te HE caMy CHCTEMY, a
MpuMep, IeMOHCTPUPYIOUINIi €€ BHEITHU T BU.

Cneundukaumm nutepdeiica

Wrak, co3maHue MpOTOTHMIIA — 3aMeYaTeNIbHBIM CIOCcOo6 corjiiacoBaTh ¢
MOJIb30BaTeJIeM BHEITHUI BUA cucTeMbl. Ho BO3MOXHOCTH TIPOTOTHIIA B
yacTu GYHKIIMOHAJIbLHOCTU BechbMa orpaHuyeHbl. [1o 3Tol MpUYMHE OH
He CcIocoOeH 3aMeHUTh crneuubukanuu uHTepdeiica. A BoT obpaTHoe
HCBCPHO: TIHATCJIBbHO ITOATOTOBJIICHHBIC Cl'leLll/lq)l/lKaLll/ll/I MOTYT 3aMCHUTDH
MIPOTOTHII.
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Kak u nokywmeHTaiing, OfMHUCHIBAIONIAS MOLEIb JAHHBIX, CreluduKa-
LMST TIOJIb30BaTeIbCKOTO MHTepdeiica BceTma BKIIOYAeT B ce0s1 HEKOTOPHIH
00BbeM YHMCTO TEXHHYIECKON MHGOopManuu. 30eCh I MOTY TOJBKO IOBTO-
PUTH CBOM PEKOMEHIAIINU: MCIIONB3YITe KaK MOXHO MEHBIIEC CIIOXHBIX
TEPMUHOB U BCEraa OObACHANTE NMOJLIOBATENK UX 3HAYECHME, OTpaxuas
€ro oT MH(GOpPMAIINU TEXHUYECKOTO XapakKTepa Be3le, TIe 3T0 BO3MOXKHO.

Eciu BB co3many MpoTOTHIT, TIOATOTOBUTE CieU(pUKALMT MHTEpDEi-
ca HecJI0XHO. Sl 00BIYHO BKITIOYAIO B JOKYMEHT M300pakeHNEe KakKIOoro 13
JIIMaJIOTOBEIX OKOH, KpaTKoe OMMCAHME ero Ha3HAYCHHUSI, CITUCOK SJIEMEH-
TOB YIIpaBJICHUsI, OIMCAHNe MCTOYHNKOB JaHHBIX (€CIM OHU €CTh) U pea-
nu3yemoii yHkIMoHansHOCTH. ECiiv y Bac HET MPOTOTHIIA, TIPUAETCS PH-
coBaTh (hOpMBI BPYYHYIO, BCC OCTAJTBHOE OCTACTCS B CHIIC.

It GOJIBIIMHCTBA CHCTEM B JOKYMEHT CJIEeAyeT BKIIIOUMTH ONMCAaHUE
npolecca 00pabOTKN JaHHBIX, MPEICTaBUB MOCIEIOBATEIEHOCTh BBI30BOB
9KPaHHBIX GOPM IS KaXXI0T0o U3 paboyrX MPOLECCOB. DTO JETKO CAEIaTh
C TIOMOIIIBIO TarpaMM pabovyuX IMPOIECCOB.

KoHTponb 32 M3MeHeHus MU

Barir nokyMeHT HaBepHsIKa OyJaeT HEeOMHOKPATHO U3MEHSITRLCS B XOIE pa-
0OTBI, W 3TOT IPOIECC HY>XKHO KOHTPOJIMPOBATh. 3aMEThTE: «KOHTPOJb 3a
M3MEHEHUSIMU» HE TO K& CaMOe, UYTO «ITOCTOSTHHOE COXpaHEHUE MPeabIIy-
LIMX BepcUil» (S He Iymalo, YTo TaKOil MOAXOH BOOOIIE MOXHO pealn3o-
BaTh). Ho eciiu BBI yuTeTe BO3MOXKHOCTH BHE3AIMHBIX U3MEHEHMIA, TO CUJIb-
HO obsieryute cebe XKU3Hb.

st 3TOr0 €CTh HECKOJBbKO cIIOoc000B. [lepBbiit — He McCHpaBasTh A0-
KYMEHT HemocpeAcTBeHHO, a CO3aTh CITMCOK M3MeHeHui. Pasymeercd,
3TO MONOMIET, €CIM M3MEHEHMS HE CIUIIKOM 3HAYMTEIbHBI, B IPOTHB-
HOM cJIydyae JIy4llie MCIIPaBUTh TEKCT CaMOro JOKYMEHTA.

Ecau MoxHO 3amaTh onpeneIeHHOE MECTO XpaHeHUs TIocAeIHEeN Bep-
CHM TOKYMEHTA, TO 3TO Cepbe3HO MOMOXeT Bam. OTciexuBaiiTe usMeHe-
HUSA CPeICTBAMH TEKCTOBOTO Ipolieccopa, Hampumep, Microsoft Word,
COXpaHsA JOKYMEHT Ha (paifloBOM cepBepe WM B MHTpaceTH. EmnHCTBEH-
Has TIpo0JjieMa — 3acTaBHTB JIIOACH paboTaTh UMEHHO C JIEKTPOHHOMU Bep-
CHeil TOKYMEHTa, a He ¢ e¢ OYMaXXHBIMM KOIMMSAMHU, KOTOPBIE MOTYT yCTa-
peTh K TOMY BpeMEHHM, Kak IOJIb30BaTe]lb HAUHET YMTaTh JOKYMEHT.

Ho B GonblIMHCTBE cay4aeB Croco0 KOHTPOJISI HE CTOJIb BaxKeH, CKOJIb
caMm ero (pakr.

CneumanbHble cpeacTsa

PaboTars Ham nokyMeHTallell BAM TIOMOTYT Ba cpenctra; Microsoft Visual
SourceSafe u Microsoft Visual Component Manager. Visual SourceSafe co-
31aBajics MPEXIe BCEro Kak CPeACTBO KOHTPOJISA 32 U3MEHEHUSIMU MCXOJI-
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HOTO KOJa MpOrpaMM, HO €ro MOXHO HMCIOJIb30BaTh M IS KOHTPOJS 3a
BEPCUSMU MPOEKTHOM TOKYMEHTALINH.

Visual SourceSafe oueHb Mmojie3eH, €CIu Hal CO3JaHUEM CHCTEMbI pa-
60Tal0T HECKOJbKO MPOEKTUPOBIIMKOB. OH MCKIIOYaeT BO3MOXHOCTD
VHUUTOXEHUS OTHUM YeJTOBEKOM M3MEHEHMIi, BHECEHHBIX OCTaJTbHBIMU
YJieHaM¥ TPYMIIbI, U TapaHTUPYET, YTO BCe pabOTAIOT TOILKO C MOCIeTHEN
Bepcueil TOKyMeHTa.

Visual Component Manager — KuMeHTcKas yacTh Microsoft Repository.
‘OH TecHo cBs3aH ¢ Enterprise Edition Microsoft Visual Studio u npegxas-
HauyeH ISl aiIMUHUCTPUPOBAHUS JOKYMEHTALIMU U KOMITIOHEHTOB, OTKPbI-
THIX IJIST OOIIEro IMOJib30BaHUS (a He IJIs IOMOIIM B IIpolecce pa3padoT-
ku). Visual Component Manager No3BoJIsSIET CO31aBaTh MHANBUIYAJIbHbBIC
XpaHWiIuuia uHGopMauu 1Jisl KaxJI0ro ydacTHMKA MpoekTa. DTO OYeHb
yI00HO, 4TOOBI CBSI3aTh HECKOJIBKO JTOKYMEHTOB Ha Pa3JMUYHbIX MOJb30Ba-
TeJbCKUX KOMIIBIOTEPAX B OHO LIEJIOe.

Ecnm mpoexT paspabatbiBaeTcs ¢ nomolusio Visual Studio, Ta Xxe ca-
Masi 6a3a TaHHbBIX MOXET ObITh MCITOJIb30BaHa JJ1s1 KOHTPOJIS 3a BEPCUSIMU
pa3pabarbiBaeMbix KoMnoHeHTOB. K coxanenuio Visual Component Ma-
nager He MHTeTpupoBaH ¢ Microsoft Access, XOTs TEOPETUYECKU MOXKHO
BBecTH B Repository Takue BO3MOXHOCTH.

Wrom

B aroii r1aBe g pacckasana 060 OCHOBax KOJUJIEKTUBHOU pa3pabOTKU U II0-
MbITANach 1aTh HECKOJbKO IMOJIE3HBIX peKOMeHaaluii. Bel Moxere camo-
CTOSITEIbHO PELINTb, TIOAXOAAT I OHU BaM.

BOra riaBa 3aBepilaeT BTOPYIO YacTh KHUTH, HO MBI ellle He 3aKOHYUIN
W3ydeHHMe TIpoliecca MPOeKTUPOBaHMS 0a3bl JaHHBIX. B TpeTheit yacTy Mbl
BepHEMCSl K HauboJiee OTBETCTBEHHOMY €ro 3Tamy — MPOEKTUPOBAHUIO
M0JIb30BaTeIbCKOTO MHTepdeiica.
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WHtepdeiic kak
NOCPEeOHNK Mexay
NnoJib30BaTeNIEM

U CUCTEMOM

TNIABA

ITo 3aBepleHMM CTaAMU CUCTEMHOIO aHajiu3a, O KOTOPOH IUia pedyb B
MpeabIayIIeil YacTh 3TOW KHUTH, Y BAC TOJKHO CJIOXUTBLCS YETKOE Tpel-
CTaBJICHHE O TOM, KakKue (DYHKLIMI JOJKHA BBITTONHSTE pa3pabaTeiBacMast
cuctema. TpeTbs yacTh KHUTHU MOCBSLIEHA BONIPOCaM pa3pabOTKH MOJIb30-
BaTeNIbCKOTO MHTepdeiica.

B sT0i1 r1aBe MBI pacCMOTPUM OCHOBHBIE TOAXOAbI K MPOEKTUPOBA-
HUIO UHTepdeiica u yaeauM BHUMaHUE Pa3IMIHBIM MOJENSIM, UCTIOJIb3Ye-
MBIM TIpH 3TOM. JIJIST IeTaTbHOTO OCBELICHUS BCEX BOIPOCOB ITOTPeOOBa-
JIOCh OBl HECKOJIBKO OOBEMMCTHIX TOMOB, IIO3TOMY S OTPAaHMYYCh JIUIID
HEKOTOPbIMU OOILIMMU MOMEHTaMu. TeX, KTO XO4yeT MoApoOHee O3HAKO-
MUTBCA ¢ TIpoBJIeMOIt, 51 apecylo K JuTepaType, MepeyruciaeHHON B OUoO-
JnmorpauIecKoM yKazaTee.

Ponb nonb3oBaTensCkoro uHrtepgenca B cucrteme

MHOXeCTBO MOJIb30BaTeNe! OTOXIECTBISIOT MOJb30BaTEIbCKUNA MHTEP-
(deiic u camy cucteMy. DTO HEYIMBUTEIBHO, ITOCKOIBKY OOJNBIINHCTBO U3
HUX B3aMMOJIECTBYET C CUCTEMOI TOJIBKO uepe3 MHTepdelic, Bce OCTalb-
HblE KOMIIOHEHTBI OT KOHEYHOTO TMOJIb30BaTeNsl CKPbITh. [ToaTOMY OT pas-
pabOTKM MOJIb30BATENbCKOTO MHTEpdelica B 3HAUYUTEIbHON CTENEHU 3a-
BUCUT ycriex Bcero npoekTa. [IpaBUibHO CIpOeKTUPOBAHHBIN UHTepdeiic
00eCcTIeYUT MOJOXUTEIbHOe OTHOILIEHUE TOJb30BaTeNell K CUCTEME, BO3-
MOXHO, OHHM JaXe MPOCTAT BaM HEKOTOPHIE MPOMAaXU B peanusalinu, 0€3
KOTOPBIX HE 00XOAUTCS HU OAMH TpoekT. Eciau ke nuHtepdeiic cripoekTu-



poBaH IUIOXO0, TO HA MAacTePCTBO pa3pabOTUYMKOB, HU ONTHMK3ALNS MTPO-
IPAMMHOTIO KOJia C 11€JIbI0 MOBBIIIEHUsI MTPOM3BOAUTEILHOCTU HE TMpUHE-
CYTIIpOEKTyycIexa.

VYBbI, eciiv MHTepdeiic CIIpoeKTUPOBaH XOPOIIO0, 3TOT0, KaK MpaBuJo,
HUKTO He 3amevaeT. M3dilHble peleHuss B 00JaCTU TMOJIb30BATEIbCKOTIO
uHTepdeiica ecTeCTBEHHbI U TOTOMY He Opocatotcs B r1aza. Ho u eciiu Bbl
JOITyCTUTE OIIMOKY, BeCbMa BEPOSITHO, UYTO OHA TaK U OCTaHETCS He3ame-
yeHHOU. MHTepdeiic 60MbITMHCTBA KOMITBIOTEPHBIX CUCTEM, C KOTOPbIMU
MHE TMPUXOAWIOCHh CTAJIKMBATbCS (B OCOOEHHOCTU, WCITOJIb3YIOIIMX Oa3bl
JNIAaHHBIX), HACTOJILKO HE YI00EH, 4TO BPSIIJIM TOT, YTO CO3/1aH BaMU, OKa-
KETCSI CAMBIM TLIOXUM.

Ho ecnu HUKTO He 3aMETUT HU BalllUMX YCIIEXOB, HM BalllMX MPOMaXoB,
CTOMUT JI BOOOIIE yAeIsITh 3TOl Ipobjeme BHUMaHue? Paszymeercs, cTo-
UT. B KOHIIe KOHIIOB, B 3TOM 3aKJII04aeTcs Bailla paboTa, U €€ Hy>KHO Clie-
JIaTh KaK MOXHO Jyule. CrpoeKTUpOBaTh pallMOHATbHBIN MOIb30BATENbC-
KU nHTepdeiic HecpaBHEHHO CIOXKHEE, YeM ITPOCTONPEIOCTaBUThII0Ib30-
BaTeJsio 0osiee-MeHee MPUToIHbIe CPeICTBAa OCTYIa K NaHHbIM. YacTo pe-
anu3alus yaoOHOro MoJb30BaTEIbCKOTO MHTEpdelica OTHUMAET y paipa-
0OTYMKOB 1OCTATOYHO MHOT'O BpeMeHH U cuJji. M Bce e B KOHIIE KOHIIOB
3aTpayeHHbICYCUJIUSIOKYMAIOTCS, IPUHOCSITHE TOJIbKO MOPAJIbHOE yI0B-
JIETBOPEHHUE, HO U BeChbMa OLIYTUMYIO PeaibHYIO BBITOAY. XOPOIIIO CIPO-
€KTUPOBAaHHbBIN MHTEpGENC MO3BOJISIET CYIIECTBEHHO CHU3UTh BpeMsl, He-
00X0IMMOE MOJIb30BATENSIM, YTOOBI HAYYUThCS padOTaThC CUCTEMOI, aclie-
JIOBaTEIbHO, CYIIECTBEHHO obJierdaeT npoucce ee BHeApeHus. Kpome toro,
PpalMOHAJIBHBIN TOTb30BATENBCKUN MHTEP(MENC CIIOCOOCTBYET MOBBIIIEHUIO
MPOU3BOAUTEIBHOCTU, TOCKOJIbKY pab0TaTh C HUM YA0OHO U JIETKO.

TurarenbHo NpoAyMaHHBI MHTepdeiic, oTBevaroluii TpeOOBaHUSIM
NOJIb30BaTeNIEN U paspaboTatHbili ¢ yIeTOM crielubUKU pabouux rmpoiiec-
COB, CHMXAeT 3aTpaThl Ha CO3aHKE COMTPOBOIUTEIbHON JOKYMEHTALIMH.
W naxe ecnu nmojib3oBatesiy He NaayT CO3AaHHOMY BaMu UHTepdeEiCy CTOMb
BBICOKOU OLIEHKM, KaKOil OH, O€3yCJIOBHO, 3aCITyXXUBAET, MOXET ObITh, OHU
BCE XK€ CKaXyT, 4TO Ballla cucrtemMa ropasno bonee apcdhekTuBHA, YeM Ta,
4TO pasdpaboTaHa KOMIIAHUEN « [ am-Nan-cuctemMs, MHKoOpopenrens, A
JIyJliliail pekiaama ajist pa3paboTyrka — BBITIOJHEHHbIE UM MTPOEKTHI.

Mrtak, KakoBbI X€ OCHOBHbIE KPUTEPUU, MO3BOJISIOIINE OTIMIUTH XO-
POIIIO CIIPOEKTUPOBAHHbBIN MHTEPGEIC OT II0X0 CIIPOEeKTUPOBaHHOTO? A
CUMTal0, YTO XOpolluii MHTepdeiic npexae Bcero 3@HeKTUBHO MOMOraeT
TTOJIB30BATEIISIM pellaTh cTosfllie Tepel HUMA 3aJadd, He co3maBasl IIo-
MOJHUTENbHBIX TPYAHOCTEH B padoTe. Takoit uHTepdeiic He HaBSI3bIBAET
TTOJIB30BATE/ISIM CBOM COOCTBEHHBIE «ITpaBUJjIa HIPbI», COBCEM HAIIPOTUB —
OH HACTOJIbKO OPTaHWYHO BITMCBIBAaeTCSl B pabOuMii MpOILIECC, YTO MOYTHU
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He 3aMeTeH. OH MPOCT U yI00eH; MOJb30BaTENsIM He HY>KHO IepXXaTh B
rOJIOBE MHOXECTBO 3aIyTaHHBIX MTpaBuj. M, KOHEYHO, XOPOIIIO CITPOEKTH -
pOBaHHBII MHTepdEiiC HUKOrAa He TPENOgHOCUT MOJIb30BaTEJI0 «CIOPII-
pH30B» — CHCTEMa Bceraa paboTaeT cTaOWIbLHO U MPeacKa3yemo.

000 BceX 3TUX KPUTEPUSIX OLIEHKH MOJIE3HOCTHU U yI00CTBA MOJIb30Ba-
TeJILCKOIo uHTepdeiica Ml elle morosopuM. Ho npexie paccMoTpuM Tpu
MOJIe/IM, KOTOpble MOMOTYT BaM CO3/1aTh KOHLIETIHIO Pa3pabOTKH TMOJIb30-
BaTeJIbCKOT0 MHTepdeiica.

Mopenu nHrepdenca

B xnure «About Face: The Essentials of User Interface Design» («/lmiio
CHUCTEMbI: OCHOBHBIE TIPUHIMITBI Pa3pabOTKY TOJIb30BATENHCKOTO MHTEP-
(deiicar) Anan Kynep (Alan Cooper) BbIAEIUI TPU acreKTa BOCIPUSTUS
MOJIB30BATE/ISIMU Pa3IMUHBIX KOMITBIOTEPHBIX CUCTeM (M HAaoOOpoT, pea-
JIU3AIIAM OTIPEIeSICHHOTO TTOAX0Ma KOMITBPIOTEPHBIX CHCTEM K TTOJTb30Bare-
n5AM), DTOMEHTabHas MOJEJb, AeKJIapupyeMast MOIe]Ib M MOJIEJIb pean-
3aluu. Bce oHM — MOIIHBIE MHCTPYMEHTHI JJ1s1 pa3paboOTKU KOHLENIIHH
TOJIb30BATEILCKOTO MHTepdelica MpUIoXeHus .

Menmanvrasmodeas (mental model) onmmchIBaeT MpeacTaBIEHKE O30~
BaTeJs O TOM, YTO IMPOMCXOIUT B cucTeMe. Kak mpaBuiio, mpeacTaBiIeHHs
TTOJTb30BATelIcii OCHOBAHbBI Ha YIIPOIICHHBIX CXeMaxX M HEe COBCEM TOUHBIX
aHaJIOTHSIX, TeM He MeHee, TTOJIb30BaTe]Ib MMeeT BITOJTHE aneKBaTHOE Tipeli-
cTaBjieHue o cucteMe. (Bce 3T0 mouTH He BIMAET HA caM MPOLECC MPOEK-
TUpOBaHUs UHTepderica.)

Hampumep, ¢ TOYKM 3peHUsI TTOJIb30BaTeNIsi TEKCTOBOTO IIPOIIECCOpa,
paboTaIoIIero ¢ pa3aUYHLIMU JOKYMEHTAMM, HaXkaThe Ha KJIaBUIIY KJja-
BMATYPHI TIPUBOIUT K TOSBJICHWIO CUMBOJIa Ha dKpaHe MOHUTOpPA — 3TO
MeHTaJbHast Mofiesib. HacaMmom iene BcructemMe mpoucxXoasiT3HAaYUTEIbHO
0osiee CIIOXKHBIE MPOLIECCHI, HO OHU BBITIOHSIIOTCS HE3aBUCUMO OT TOJTb30-
BaTesIsl U MOTOMY He OTHOCSITCSI K MEHTaJIbHOW MOMIEIIHU.

YnoMsiHyThIe TPOLIECCHISIBIISIIOTCS YaCThIo Modeaupearusayuu (imple-
mentation model), K Heit oTHOCUTCST BCe, YTO KacaeTcs «MeXaHUKW», TIpHU-
BOISIIIEH B IEHCTBUE CUCTEMY, MW MPOOJIEM, CBSI3aHHBIX C IIPOTrpaMMHBIM
komoM. [Top30oBaresieit 3TH BOIIPOCH He MHTEPECYIOT U He JOJKHBI MHTE-
pecoBaTh.

TMonb3oBarenbckuii MHTEPMEC MpeacTaBisgeT codol dekaapupyemyio
Mmodenv (manifest model), Koropass HaXOAUTCS MEXIy MEHTAAbHOMN MO~
JIBIO TIOJTb30BATEIST M MOJICINIBIO PeaM3alliy, CO3MaBaeMOM 1 HCTOIbL3Ye-
MOl pazpaboTuyruKaMu. DTO MOJIENb Mpolecca, KOTOPYIO cucTema rnpei
CTaBJsIeT (OeKJIapupyeT) Moab3oBareno. [Ipu mpoeKTMpoOBaHUU UHTEp-
defica uenb pa3paboTyMka — CAeJaThb HE3aMETHBIMM JIJisSl TOJb30BaTeNs
KaK MOXHO 00JIbIlIe 3JIeMEHTOB MOJIeJIU peanu3auuu. B uneanbHoMm ciy-
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yae MoJe/b peaju3alMy MOJHOCTbIO M30JMpPOBaHa OT IOJb30BaTelsl, U
MO3TOMY MjealibHasl CUCTeMa NMPAKTHUYECKU MOJHOCTbIO COOTBETCTBYET
MeHTajibHON Moaenu. KoHeuHo, Ha MpakTUKE PEeAKO ymaeTrcs NOOUTHCS
TOJIHOTO COOTBETCTBUSI MEXIYy MOBEAEHUEM CUCTEMbI U MEHTAJbHOW MO-
NIeJIbI0, HO CJIeAYEeT K 3TOMY CTPEMUTHCS.

BonpmmHCTBO YMTATENEH 3TOM KHUTHU, O4eBHIHO, 00IagaeT 10CTaTou-
HO r1y0OKMMU 3HAHUSIMU B 001aCTH MH(MDOPMALIMOHHBIX TEXHOJIIOTUHA, U
MO3TOMY X MEHTaJIbHASI MOJIEeJIb OTIMYAETCSl OT MEHTAJIbHOUW MOJIEIN psi-
IIOBOTO ToJib30oBatesisi. Hanpumep, Most MeHTaibHasi MOZIEJb IIPU MOJb30-
BaHUM TEKCTOBBIM IPOLIECCOPOM TAaKOBa: KOTJa s HAXMMalo KJIaBUIIy Ha
KJIaBuaType, To coorBeTcTBYyIomuii kom ASCII coxpaHseTcs B ONepaTHB-
HOW maMsTH KoMmblotepa. PazymeeTcsi, u 3To mpeacTaBieHue AajeKO OT
MOJIEJIM peayn3allii, OIHAKO OHO HE TMOXOXEe M Ha MpeACTaBIeHUEe CPem-
HEero KJjepka.

[Ipu npoekTUpOBaHUU TOJIH30BATEILCKOTO MHTEPdEca, OMHAKO, CIOX-
HO OTBJIEUBCS OT acIeKTOB peanu3aluu. Benb naxe eciau Bbl HE TpUHUMA-
€Te HeMoCPeJCTBEHHOTO yuyacTus B pa3paboTKe, TO BCE PABHO MOCBSILEHbI
B HEKOTOpbIE IETAIM 3TOTO IMpoliiecca. A 3HaYUT, HY>XKHO JTub0 n3odbpectu
croco0, MO3BOJISIOLIMIT HA HEKOTOPOE BPEMSI MOJHOCThIO 3a0bITh O MOJIE-
JIV peajin3alud CUCTEMbI, MO0 MOMPOCUTh HECKOJIbKUX TMOJb30BaTeNeH
OIUCATh 3TY CUCTEMY, YTOOBI BOCTIOJIb30BATHCSI UX MEHTAJIBHON MOJENBIO.

Haunyuymuii BapyaHT — (hopMaibHOE TECTUPOBAHUE MMPOTOTUIIA CUC-
TeMbl Ha yI00CTBO MOJIb30BaTeNbcKOTO MHTEPdeiica. K coxaneniio, sTor
TOAXOJ] PEKO MCIOJIb3yeTCs Ha TPAKTUKE, HO MO OIBIT MOKa3bIBaeT, YTO
MoAgoOHbIE SKCIIEPUMEHTHI onpaBaaHbl. Co3naB MPOTOTUI CHCTEMBI, TIpe-
JIOCTaBbTE TOJIb30BATENSIM BO3MOXHOCTh MOPabOTaTh ¢ HUM HEKOTOpPOE
BpeMsi. 3areM MOMpOCUTe UX paccKaszaTb, UTO, IO UX MHEHUIO, TIPOUCXO-
JIUT, KOTJIa OHU BBITOJHSIOT T€ WJIW WHBIE AeWCTBUS. Pyyaoch, UX OTBETHI
OYAyT CUJIBHO OTJIMYATHCS OT TOTO, YTO Bbl OXKMIAJU YCablaTh. B oTcyT-
CTBHE MPOTOTHUIIA CUCTEMBI BBl MOXKETE, HAIIPHUMEP, PACCIIPOCUTD MOJIb30-
BaTesieil, KaK OHU MPeACTaBIsSIIOT cebe paboTy ¢ cuctemoit. Mnu Hapucyii-
Te OCHOBHBIE 3JIEMEHTHI MOJIb30BaTEbCKOr0 UHTEpdeiica Ha Oymare u
MOMPOCUTE MOJIb30BATE/IsI UX MTPOKOMMEHTUPOBATh. DTU METOIbI XOTh U
HE CTOJIb Pe3yJIbTATUBHBI, KaK paboTa C MPOTOTUIIOM, HO BCE XK€ MOJIC3HBI.

3aTeM NpoaHaJIu3upyiiTe coopaHHyo nHPopMmauuo. Onpeaenaure, rie
MoJieJib peain3aluu (TO €CTh TO, UTO PeaibHO MPOUCXOAUT B CUCTEME)
pacXoauTCs C MEHTAJIbHOMU MOJIEJIBIO TT0JIb30BATENIEN U BBISIBUTE IIPOTUBO-
peuus. [Toogymaiite, B uem ux mpuarHa? MoxkeT ObITh, Ballla TEPMUHOJIOTHS
MPOCTO HEMPUBBIYHA IJIsI MOJb30BaTeseit? Moii coBeT — Bcerna UCMoib30-
BaTh T€ Xe TEPMUHBI, YTO U MoJib30oBaTelb. Hanpumep, HeKoe neiicTBUe y
BaC MOXET Ha3bIBaThCS «PEeIaKTUPOBAHUE 3ATTHCEH», a IMOJb30BaTENU IO-
BODST «M3MeHeHUe aapeca». Ckopee BCero, Bbl MPOCTO MO-pPa3HOMY Ha3bl
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BaeTe OJHO M TO Xe€, HO BO3MOMHBI U OIIMOKM B CTPYKTYype cuctemMbl. [lox-
pob6Heit 00 3TOM — B CJIEAYIOLIECH TJaBe.

YpoBH# 1104r010BKM NONb30BaTenen
Bo3MoOXHO, Y100OCTHEO CUCTEMBI C TOUKHM 3PEHUS MOJb30BaTeNsl He ObLIO
3aJI0)KEHO B OCHOBY Bcelo ipockia. M Bce Xe Bpsa I KT0O- HUOY AL U3 pas-
paboOTYMKOB CO3HATENIBHO CTAaBUT Iieped CO0Oii Liesib CO3AaTh CUCTEMY C
CHEAPYAKECTBEHHBLIM 1I0Jba0BATENbe KM UHTEpdeiicoM». [Ipobaema B Tom,
YTO 3a CJIOBAMU «IPYKECTBEHHbIN UHTepdeic», KaK I1PaBHIIO, He KPOETCs
[IPAKTHYeCK HUKAKOTO KOHKPETHOTO CMbIC/IA, U BaM MPUAETCS [1O10MaTL
roJIOBY B MOMCKax 0ojee 1ouHbIX KpuTeprueB. OObIUHO MO 3TUMU CJOBa-
MM MOAPa3yMeBaIOT «MHTepheiic, ¢ KOTOPBIM JIETKO paboTaTh» U «MHTEP-
deiic, obecneynBamIIUA YI00CTBO U MIPOCTOTY MCITOJILIOBAH M.
OcTaBUB MOKa B CTOPOHE BOIPOC, YTO O3HAYAET «JIEIKO», MOIpoOyeM
BBISICHHUTD, IIJIsI KOTO 3TO JODKHO ObIThH JIETKO. MOXeT 0Ka3aTbCs, YTO HO-
BUYOK JIETKO HAYYUTCsI paboTaTh C Ballleil CUCTEMOI, HO OMBITHOMY IOJIb30-
BaTeNo, yXe paboTaBlleMy C aHAJTOTMYHBIMM CHUCTEeMaMU, OYIeT TPYIHO
copueHTUpoBaThed. JIyullle BCero yuecTb Mpu MPOEKTUPOBAHUU HHTED
(eiica TpeOOBaHMS MMOJIH30BATENIE BCEX YPOBHEM, PadipdbuTas clienalb-
HbIE CPEACTBA JJIsI KaXA0TO.

Hauunnarowmii nonb3osarenb
«Bce xorma-HMOYyAb MPUXOMAUTCS AeaTh B IIEPBEIMA pa3», TJACUT TTOTOBOD-
Ka, W KaXIBlil I10JIb30BaTeIb KOIrma-TO ObUT HOBMYKOM. OOHAKO JTHIIb
0YeHb HEeOOJIBIIIOE YMCJIO MOJIb30BaTeNIell OCTAl0TCS Ha 3TOM YPOBHE BCIO
KU3Hb — OOJIBIIMHCTBO U3 HUX JOBOJIbHO OBICTPO MPEBPAILIAKITCH B OIMBIT-
HBIX ITOJIb30BaTeleii, a 3aTeM B 3KcIepToB. [Ipu MpoeKTHpOBaHUM J1H-
00#i CUCTEMBI CJeNyeT YUUThIBaATh, YTO MOJb30BaTEJU JUOO CPaBHUTEIIb-
HO OBICTPO Hay4aTcs paboTaTh ¢ Heli, MO0 MPEeAINoUYTYyT MPOAYKT, pa3pa-
O0oTaHHBINI aApyroi pupmoii. [ToaToMy HYKHO MOMHUTH OMHO IPOCTOE IIpa-
BUJIO: HE YBJIEKAUTECh CPEeICTBAMHU, KOTOPHIE IIOMOTYT HOBUYKAM, HO I0-
MelraloT padoTre 6oyiee OMBITHBIX IOJIb30BaTENICH.

HauynHaomuM Iojb30BaTeIsIM ClIeLyeT 3HaTh, 171 9eT0 IIpeJHa3Havye-
Ha CHCTeMa M 4YTO OHM MOTYT CAeJaTh ¢ ee MoMOuiLbiy. Bama 3amaua --
O6’bﬂCHl/lTb UM 3TO, ITO BO3MOXHOCTHU HE 3aCTaBJids INOBTOPHO 3HAKOMMUTb-
csl C CUCTeMOM TeX, KTo Oojiee ombiTeH. Pa3zmecTture KpaTKylo mHbopma-
LMIO O CUCTEME M €€ OCHOBHBIX BO3MOXHOCTSIX OTHeJbHO. [s1 mpocToi
CUCTEMBI JOCTATOYHO OJHOTO WMJIM HECKOJIbKMUX IMAJIOTOBBIX OKOH, KOTO-
pele comepxart ee onucanme. (Pasymeercs, ciaemyeT IpeaoCcTaBUTh IIOJIb30-
BaTeJISIM BO3MOXHOCTDb OTKJIIOUMTH BHIBOA 3TOro oKHa). [l Goiee CIoX-
HBIX CUCTEM, BEpPOSITHO, MOTpebdyeTcs crelMalbHbl i yUeOHBIM KypC.
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WNHTepakTuBHAs clipaBOYHas cUCTeMa — He CaMblii JYYIIUi BapuaHT
JI1 HOBUYKOB. OHI/I MOTYT H€ 3HATb O €€ CYILICCTBORAHMKM UKW HE YMETDH
€10 TM0JIb30BaThCsl. YTOOBI PelIUTh 3Ty MPOOJEeMy, Pa3MECTUTE CCHUIKU Ha
MHTEPAaKTUBHOE PYKOBOJCTBO IOJIb30BATEJsl B NUAJIOrOBOM OKHE, COMIEp-
KalleM KpaTKylo MH(GOpMalMIo 0 CUCTEMe U OTKPBIBAIOIEMCS TP Mep-
BOM €€ 3aIlycke, a Takxxe B MeHio Help.

I/IHTepaKTVlBHBIC CIIpaBOYHBLIC CUCTEMDI U l'lOC06l/[ﬂ, pacCYMTaHHLIC Ha
HayMHAIOIIMX MOJIb30BaTeNed, TOJKHBI ObITh OPUEHTUPOBAHBI Ha pellie-
HME TUIWYHBIX TSI HOBUYKOB Mpo0jeM. TakuM IMOJIb30BaTeIsIM HYKHBI
HE CTOJIBKO TOJIKOBAaHMS Pa3JIMIHBIX TEPMUHOB: HAIIPUMED, «[IyHKT pac-
KPbIBAIOILETOCS MEHIO» MJIM «HACTpauBaeMasi MaHe b HHCTPYMEHTOB», —
CKOJIbKO YETKHME YKa3aHus, KaKk BBIIUCATD cueT-(daxTypy.

OnbITHBIM Nonb3oBaTeNb

K aT0lf KaTeropuy OTHOCHUTCSI OGOJBIIMHCTBO MOJb30BaTeNeH Pa3TMIHBIX
KOMIIBIOTePHBIX cUcTeM. OTBITHBIE TOJIb30BaTeIN, KaK IMpaBUIO, 3HAIOT,
IUTS 9ero ImpelHa3HauYeHa CUCTeMa M KaK OHa paboTaeT, HO 9acTo 3a0bIBa-
10T, KaKMe UMEHHO AeHCTBUS HY>KHO BBITIOJTHUTD, YTOOBI IOJTYIUTh TOT WJIH
HMHOU pe3yabTaT. [Ipy MpoeKTUpOBaHUM MTOJIB30BaTEILCKOTO MHTEpdeiica
BBI TOJKHBI OPMEHTHUPOBATHLCS UMEHHO Ha 3Ty Tpyniy. B Microsoft Win-
dows ecTb MHOXECTBO Pa3IUYHBIX CPEICTB, YTOOBI 0KAa3aTh ITOMOIIb STUM
TI0JIb30BaTE/ISIM.

B mepByro ouepenp, 3TO XOpOIIO MpOXyMaHHAs OpraHW3allis KOMaHII
MEHIO — CBOETO pPoJa IoJICKa3Ka, HAIIOMIHAIOMIAS OIBITHBIM ITOJIb30BaTe-
JISIM O BO3MOXHOCTSIX CUCTEMBI M ITO3BOJISIONIAST OBICTPO BHIOPATE HYXKHOE.

Bropoii yposeH: TOIIe p>KKY OTIBITHBIX ITOJIh30BaTe el — MHTEPAKTUB-
Has cIipaBoYHasl cucrteMa. JleTaabHOe OIMMCaHUE Npolecca pa3padoTKI
MHTEPAKTUBHBIX CIIPABOYHBIX CUCTEM BBIXOAUT 32 pAMKM 3TOM KHUTH, Or-
PaHUUYCh JIUIIb OOHUM 3aMeyaHueM. [10CKoIbKY O0JbIIMHCTBO OMBITHBIX
noJsib3oBaTeliell OyayT aKkTMBHO MCIOJb30BaTh MHIEKC MpU paboTe C MHTE-
PaKTUBHOM CIIPAaBOYHON CHCTEMOI, OH JOJIKEH OBITh KaK MOXHO Ooiee
MIOJIHBIM.

akcnept

ITonb3oBaTenu, oTHOCSIIMECS K 3TOM IpyIIe, OTIMYHO 3HAIOT, KaK pabo-
Ta€T JaHHad CUCTEMA, a TaAKXKE€ XOPOIIO ITOMHAT, KaKHE /1 HCTBUA HY>XHO
BBIIIOJTHUTD OJId PECIICHUA TOI UM UHOU 3agaqyu. BOﬂbLLlI/lHCTBO QKCIIEp-
TOB XOTAT BBINOJHATL ONPCACICHHLIC ﬂeﬁCTBMﬂ KakK MOXHO 6blCTpee u
addexTuBHen. [ToaToMy UeM Go.1b1IE CPEACTB, MO3BOJISIOIIMX YCKOPUTH
BBITTIOJIHEHUE 4YaCTO MCITIOJIb3YCMBbIX onepaumﬁ, Bbl IIPpEAYCMOTPUTE, TEM
boiee y,[[O6H0ﬁ OKaXeTCs Ballla CUCTEMA AJId HOHLSOB&TCJ’[CfI-BKCHCpTOB.
HaznaubTe 17151 Kaxaoii KoMaHIbl MM APYTroro 3JeMEeHTa ollpeaeIeHHOe
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COYETaHUE «ropsAdYnx KJaBulll». [IpenocTaBbTe MOIb30BATENSIM BO3MOX-
HOCTb MepeonpenesiTh CTaHIapTHbIE coueTaHus KaaBuul. [Tonb3oBaTenu-
9KCIEPTHl OYEHb JIIOOST 3TU CPEACTBa, U BaM CliefyeT OOECIeYnTh UM MaK-
CUMaJbHO OBICTPbIE M pallMOHAJIbHbIE CIIOCOOBI BHIMOJHEHUS TeX WU
WHBIX JEUCTBUIA.

DKCIepTH BHICOKO IIEHST BO3MOXHOCTD TTOIb30BaTEIbCKOM HACTPOTA-
KU TIPUTIOXKEHN, ¢ KOTOPBIMU paboTtatoT. OQHaKO peann3anus MoT00HBIX
BO3MOXHOCTEW 3a4aCTYIO BECHMA TPYIOEMKA, U 51 COBETYIO CEMb pPa3 MOAY-
MaTh, TIpeX/e YeM OTBaXKMUThCsl Ha Takoil mar. Eciu ke BBl Bce-Taku pe-
LMK TIPeAOCTaBUTh T0JIb30BaTEIsIM OOJbIIYI0 CBOOOLY M BKIIIOUMIU B
cUCTeMY (pyHKLMM TIONb30BATENIbCKOM HACTpoliku MHTepdelica, ynenure
0co00e BHUMaHUe TOMY, KaK OyIyT COXpaHSAThCS MHAUBUIYaTbHbIE TIOJb30-
BaTeJIbCKME MapaMeTphl 10 3aBepllIeHUM ceaHca paboThl ¢ cucteMoil. Huy-
TO TaK He pasapaxaeT Mojb3oBaTeseil, Kak He0OX0IMMOCTh CHOBA HacTpa-
WBaTh NPUJIOXKEHUE MPU KaXIOM BXOJE B CUCTEMY.

Bo3noxute Ha nonb3oBaTens OTBETCTBEHHOCTb
3a ero AencrTeus

[ToBTOpPIOCE: BEIpaXeHME «IPYXECTBEHHBIN ITOTb30BATEILCKUN WHTEP-
(eiic», 9acTo BeTpevamlmeecs B CICIU(UKAINSIX U IPYTUX BaXKHBIX JOKY-
MEHTaX — pacIUIbIBYATOE, a 3a4acTylo MpocTo OeccomepxartenbHoe. [lo-
Kamyi, cieayloliil 0 Y4acTOTe YIOTPEOIeHUS ITaMIT — «CUCTeMa, Opu-
€HTUPOBAaHHAS Ha HYXJbl T0Jb30BaTeNss». Ha Moil B3IIsiA, B MOCIEAHEM
BbIpaXX€HUU BCE-TaKK OOJIbIIIE CMBICIIA, YEM B TEPMUHE «IPYKEeCTBEHHBI» —
IO/l HUM ITO/Ipa3yMeBaeTCsl CUCTEMa, KOTOpas BO BCeM OTBevaeT TpeOOBaHMU -
SIM TI0JIb30BaTe/Isl M He HaBSI3bIBAeT €My COOCTBEHHBIX METOIOB PAOOTHI.

[MpounIocTpUpyIo CBOM CIOBa KOHKPETHBIM IpuMepoM. OQuH pa3pa-
OOTYMK KaK-TO OIMCAa MHE IMPUIYMaHHBI UM METOH, TapaHTUPYIOIINIA,
YTO TIOJIB30BaTEeIM OYIyT BBOAUTH JTaHHEIE B TOM TMOPSIIKE, KOTOPHI Hau-
OoJiee TOIXOMUT JJIsT pa3pabarbiBaeMoil cucteMbl. CyTh TpoCTa: cHayvaia
I0JIb30BATEIIO0 TOCTYIIEH TOJBKO OJMH 3JIEMEHT, MMO3BOJSIONINIT BBECTH
JaHHbIE. 3aTeM, KOIla BEOI 3aKOHYEH, CTAHOBMUTCS HOCTYIHBIM BTOPOI
3JIEMEHT, TIOTOM — TPETU M T. 1. Sl cYMTal0, 9TO 3TOT METOI HE TOJIBKO HE
MO3BOJISIET Pealn30BaTh CUCTEMY, OPUEHTUPOBAHHYIO Ha HYXIbI IOJIb30-
BaTesisl — OH BOOOILIE He TIO3BOJISIET Pean30BaTh MaJIO-MaJbCKK paboToC-
MOCOOHYI0 cucTemy!

Ha mepBblii B3I/ MOXET ITOKA3aThCs, YTO MOJIb30BATE M HE IIpUAEP-
JKMBAIOTCSI CTPOrO OMNpPEIe/IeHHOro MOpsAKa BBoIA MHGOpPMAIMU JTHUIIb
BCJIEAICTBUE PACCESTHHOCTU, HEAKKYpATHOCTU MM TIOTOMY, YTO HUKTO He
MIPUHYXKIAET UX COOM0ONaTh 3TOT MopsmoK. OmHako 3To He Tak. Kak mpa-
BWJIO, €CTh JOCTATOYHO BECKUE MPUYUHBI, MOOYKIAIONINE MOJb30BaTEIS
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BBECTH OITHH JaHHBIE, 3aTeM ITPOIYCTUTh HECKOJIBKO TOJICH WU CITMCKOB:
HanpuMmep, COOTBETCTBYIOLIAs MHQOpPMAIMsl OTCYTCTBYET WMJIM €€ He Clie-
IyeT BBOOUTHh B TaHHBII MOMEHT. 3aTeM IT0Jb30BaTeIb HAMEPEH IPOIOII-
KUTb BBOJA MHMOpMalliu, KoTopoil yxe pacmonaraer. Eciam Xe cucrema
OymeT MpUHYXAAaTh €T0 HEIIPEMEHHO BBECTH KaKoe-T1u00 3HAUCHUE B ITOJIC
A, Tpexme 4eM OH CMOXET BBECTH MH(GOpPMAIIUIO B IMojie B — 4YTO Xe, OH
at10 caenaer! OH MOXeT BBECTM HEJOCTOBEPHYIO MHGopMallnio UIU ycTa-
peBIIKe JaHHbIe. M crcTeMa COXpaHMT BBEICHHBIC JaHHBIC, KOTOPHIC HE
OyIyT COOTBETCTBOBATh ACICTBUTEIBLHOCTH. B pesyiabTate Oopnba ¢ «He-
JOUCHUIUIMHUPOBAHHBIMI» T10Jb30BATEISIMUA IIPUBEAET JIMIIb K CO3TaHIIO
CHCTEMBI, LICHHOCTh KOTOPOIl BeChbMa COMHUTEJIbHA.

K 3T10if IpobiieMe MBI ele BepHeMCs B IaBe 16, rae OymeM o0CyXmaTh
BOIIPOCHI IIEJIOCTHOCTU JaHHBIX. MICKycCTBEHHOE YCUIEHHE LETOCTHOCTHI
JaHHBIX — OCHOBHOI1 cioco0, ¢ moMoibio koroporo CYBJI orpanuuuBa-
10T cBOOOMY IoJib30oBaTeseil. BTopoit crmoco6 — WCIOIb30BaTh peycumbi
(modes), TO €CTb COCTOSIHMSI CUCTEMBbI, OfHA M3 (PYHKIMK KOTOPHIX — OT-
pPaHUYMBATh B3aUMOMIEUCTBYE C Hell MoJIb30oBaTeeii. CTaHIapTHBIC PEXKU-
MBI JIJIST CHCTeM 0a3 JaHHBIX — nobaBiaeHe, U3MEHEeHHE U mpocMoTp. Om-
HAaKO CHCTeMa, B KOTOPOI IOJTb30BaTE/b IOJKEH BHIOPATh OMHY M3 KOMaH]
MEHIO WJIM IICJKHYTh KHOTKY, MpeXIe 4YeM CMOXET U3MECHUTH 3aIlNCh,
KOTOPYIO TOJBKO YTO TIPOCMOTPEN, KpaiiHe Hed(heKTUBHA.

K coxanenunio, MHOTHE pa3pabOTIYNKU BBIOMPAIOT MMEHHO TaKOM MyTh
— OYEBMIHO, 3a HE3HAHMWEM JIYYIIero crocoba ImperoTBPpaTUTh MOPYy JaH-
HBIX BCJICACTBUE OIMMOKKM MM HEBHUMATEJIBHOCTH IMOJIb30BaTeNs. JINUHO
sI BUXKY 3IECh CJIETIoe KOMMPOBaHWE TPATUIIMOHHOM Moen nHTepdeiica,
ucmonb3oBasireiics 20 JeT Hazam, ¢ ee HeIPEeMEHHBIMU aTpuOyTaMu --
komangamu Add, Edit u View B rmaBHOM MeH0. DTy mapaaiurmy HeKOTO-
pble pa3paboTUUKM TBITAIOTCS MepeHecTu B cpeay Windows, rae oHa co-
BEpIIEHHO HeyMecTHA. UTOOBI M30eXaTh MONOOHBIX OITMOOK, PEKOMEHIYIO
M30aBUTHCS OT MICH U3JIUINHE M OITeKH HaJl IToJIb3oBaTeIIMU. Eciu monb3o-
BaTeJIh BHITIOJTHSIET KaKWe-TM00 NeHCTBUSI — 3HAYMT, OH 3HAeT, YTO Iefa-
er. Ecnm monb3oBaTenb X04eT M3MEHUTD 3allMCh, OH JOJDKEH MMETh BO3-
MOXKHOCTh CIIeJIaTh 3TO, HE CIpaIlrBasi HU y KOTO IO3BOJICHUS.

Ho mpenocrasisgss moib30BaTeIsiM CBOOOMY, MO3a00TBTECh WM O TOM,
YTOOBI CIIyYaiiHbIe NCHCTBUS HE MPUBEIN K IIOpYe WK IOTepe JaHHBIX.
JocTrYb 3TOM IIeIM MOMOTYT KOMaHIbl OTMEHBI M ITOBTOPAa HECKOJIBKHUX
NOCHelHHX IeiCTBUI, JIETKO peaju3yeMble cpeacTBaMu Microsoft Access
u Microsoft Visual Basic. Kpome atoro, BKJIo4uTe B MEHIO KOMaH/y, IO-
3BOJIAIOIYIO BEPHYTHCS K ITOCTeIHEH COXpaHeHHOM BepCH, OTMEHUB BCe
U3MEHEHMSI, CAeaHHbIC B TCKYIIEH 3aITUCH.



YACTb 3

EcTb erie omwH mpueM — s UCITOJIB3YIO €r0 PEIKO, XOTS B HEKOTOPBIX
CUTYALIMAX OH BIIOJHE OMpaBAaH: Mepell COXpaHeHUeM U3MEHEHHO 3anu-
CH CHCTEMa 3allpallIuBacT y MOJb30BaTeIsI MTOATBEPXKIESHNE 3TOTO NeUCTBUS.
Ha Moii B3r1s11, caMa uaest CoOXpaHeHUs 9yXaa OOJBITMHCTBY MOJTb30BaTe-
neil. BcmoMHuTe MEHTaNBHYIO MOJENb MOJb30BaTeNIsI, KOTOPYIO sI TIPUBO-
IuJia B KadecTBe NMpuMepa. BBemst mim oTpenakTUpoBaB JaHHBIE, OH ITOJa-
raeT, 4To ye M3MEeHWJI 3al1Ch, M €CJIU TellepPb CIIPOCUTH €T0, XOUeT I OH
W3MEHUTD €€, IMOJIb30BaTe]b MOXET Bac HEIpaBUJIbHO MOHATh. B mobom
cily4yae JOTOJHUTEIbHOE OKHO 3arpoca, BO3HMKAlOlee Ha 3KpaHe Tepen
COXpaHEHUEM 3allMCU — He CIUIIKOM 3(@OEKTUBHBINA CIOCOO 3acCTaBUTh
MOJIb30BaTeNsI TUITHUN pa3 MPOBEPUTh, MPABUIbHO JIM OH BBEJ JaHHBIE.
MHuorue menkaior OK Bcakuil pa3, Korma BUASIT 3TO OKHO, MPOCTO IO
MIPUBBIYKE.

BnpoueMm, Bcerna MoXHO IPUATU K KoMIIpoMuccy. OQHaXabl HACTOM -
YUBBI KJIMEHT MPOCTO BRIHYIUJ MEHSI peaqnu30BaTh 3aIPOChl HAa MOATBEP-
XKIEeHUEe NeCTBUI B MpoeKTUpyeMoilt cucteme. Ho omHOBpeMeHHO § mpe-
JlocTaBujia MONL3I0BATENSNM BO3MOXHOCTb OTKJIOUUTH BBIBOI 3TUX COOO-
IEHUA.

K coxanenuio, HepeIKH W WHBIE CUTyalluy — KOTa HEeKOTOphIE U3 BbI-
MMOJITHEHHBIX U3MEHEHN I HEeBO3MOXHO WJIM OYeHb CIO0XKHO OTMEHUTh, Ha-
TpUMep, JIETKO OTMEHUTh N3MEHEHMST 3alIMCU WJIM JTaHHBIX B OTHOM U3 [10-
JIell TaGIUIIBI, HO YIAJIUB TICe 3aIllMCH M3 TAOJIUIIBI, BBI BPSIZ JIM CMOXETe UX
TIOTOM BOCCTaHOBUTD, |[03TOMY, TIpEIOCTaBUB MOJIH30BATEII0 BO3MOXHOCTD
BBITIOJTHSATD TaAKUE «OTACHbLIE» TEWCTBUS, 1T03a00THTECh, YTOOBI UX PE3yJib-
TaThl OBUIO JIETKO OTMEHUTh, BOCCTAHOBUB JaHHBIE B WX MepBOHAYAIBHOE
cocrtossaue. Ecnu ke 3To HEBO3MOXHO, MPUOETHUTE K METOMY, U3TUIITHEMY
MIPY BHITTOJTHEHUM OOBIYHBIX OTlepannii — IMOIPOCUTE TOJIb30BaTENS TTOI-
TBEPAUTD, JEUCTBUTEIBHO JIM OH XOUeT BLITONHUTE 3T AEWCTBUS.

M3z6eratiTe HeMHGOPMATUBHBIX CUCTEMHBIX COOOIIeHU. YeTKo 00BsIc-
HUTE MOJLI0RATEND, B YEM 3aKJI0UYaeTCsS ONMACHOCTb, U K YeMY MOTYT MpU-
BECTH T€ NEeWCTBMsI, KOTOpble OHM cOOMparoTcs BHITOTHUTL. Hampumep,
coobmieHre Ha puc. |2-| TOTBKO BCTPEBOXMWT MOJIB30BaTeNIsI, HEe MaB HU-
KaKo# Toyie3HON WHMOpMaIIuu.

Pimey vev Chonae |
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Puc. 12-1. «B pesyasvmame uzmenenuii mMoxcem Hapywumocs
CCOLIOMHAR UEAOCTHOCIG> — NpuUMep HeuHPOPMamuenoz20 coobujenus
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Coobuenne Ha puc. |2-2 cocTaBleHO 3HAYMTENbHO Nyuine. OHO He
TOJIbKO JIaeT OObSICHEHWE TOMY, UTO MPOU3OIIIO, Ha MMOHITHOM I0Jb30Ba-
TEeJIO SI3bIKe, HO U MPEeNOCTABISIET BOSMOXHOCTD MPEATIPUHSITH ONIpeesIeH-
HBIM 00pa30M CTUTAHWPOBAHHBIE NEHCTBUSI BMECTO CTAHIAPTHOTO BBIOOpA
Mexay kHonkamu OKu Cancel.

'E= Custamer Name Changed B
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Exmstomernane buk ot Update sy

Puc. 12-2. Taxoe coobuwienue of6ssacHAem noabv308amenio CUmyaiuio
U npedocmasaien 0IMoNCHOCTIL CRAGHUPOBAMb CEOU e HIBUA

He neperpyxaite namatb nonb3oBartens!

IMamsTh IOGOTO YeToBeKa He OecripeiesibHa, U 3TO OfiHA U3 TIPUYUH, 110 KO-
TOPOW JTIOIM TTOJIB3YIOTCSI KOMITBIOTEPAMU. XOPOIIIO CITPOEKTUPOBAHHBIN NH-
Tepdelic He 3acTaBisieT MOTb30BATENST YCRANWBATL OOJNBIINNI 00beM WHGDOP-
MallMu, YeM TOT, KOTOPBIi AECTBUTEILHO HEOOXOIUM ISl pabOTHI C CHUCTE-
Mo, (JueBuItO, YTO TTOTH30BATEN JOKHBI y3HATH (M 3aTIOMHUTH), YTO BO-
o01e nemaeT Bamra cucteMa. M, KoHeYHO Xe, UM TIPUIETCST BEIYYUTH ITOCTIe-
OBAaTEIbHOCTH e CTBUII, KOTOPhIE HY>XHO BBITIOJTHUTH, YTOOBI TOJYYNUTH
orpeeeHHbIe pe3yabTaThl. Ho BBI JOKHBI CTPEMUTHCS YMEHBIIUTH 00BEM
nHMOpMaIU, KOTOPKIH MTOJI30BaTeNIN OYAYT NepkKaTh B TaMSITH.

Harpy3ka Ha maMsTh TTOJTb30BaTeNsI CHU3UTCS, €CIIN BBl OyaeTe coOJo-
JlaTh CTAHIAPTHI pa3paboTKu nHTepdelica mpuioxenuit niast Windows, co-
nepxamnecsa B pykoboactse «Windows Interface Guidelines for Software
Design» («PvkopoacTso mo paspaborke MHTepdeiica MPUIOXEHUNA st
Windows»). Bam Bpsim M npuIcTCs 4acTO OTCTYNMaTh OT HUX. [lpoaykThsl
Microsoft Office (B wacTHOCTH, Access) Ae-(aKTO ONPEneIsTIOT U UCITOTb-
3yI0T Apyrue cTaHgapThl. Ho mpexne yeM U3MeHSITh CYLIECTBYIONINE CTaH-
IapThl, YOeOUTECh B HAJIUIUU IUIST 9TOTO Cepbe3HBIX OocHOBaHMi. W Haue
BBI; BEPOSITHEE BCETO, OKaXeTe IMOJIb30BATENSIM MEIBEXbIO YCIIYTY.

[Tonb3y cTaHmapTHBIX pelIeHU I MOXHO MPOWLIIOCTPUPOBATH CIIEAYIO-
muM mpuMepoM. [Ipeamnonoxum, BeI pazpadbaTeiBaeTe CUCTEMY IJIST TIOJIB30-
BaTeJieil, MpUBBIKIIUX paboTaTh ¢ puioxeHussmMu Microsoft Office, u B
yacTHOCTH, ¢ Access. [Ipu aTom mHTepdeiic Access KaxkeTcs BaMm, paipa-
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BOTUMKY, MAYIIEMY B HOTY CO BpeMEHEM, BecbMa OeCIIBETHBIM M He Oora-
ThIM TpaduyeckuMu 3aemMeHTamMu. M BOT Bbl pelnaere momodpaTbh co0-
CTBEHHYIO KOJIJIEKLIMIO MTUKTOTpaMM JIJIsi KHOTIOK TaHesii ynpabaeHusi. Ho
NPUOYT JIK TOJb30BaTeJIM B BOCTOPI OT TaKoil KpacoThl? Beab oHU yXe

IIPUBBIKJIN K TOMY, YTO INIPU HAXKATHUN KHOIIKU § ¥ Access BBITIOJHSIET Te-

pexoi K cienyiolleil 3anucu B Tabiuie. A Tenepb UM MPUAETCS 3allOMU-
HaTb, YTO VIS BBIMOJHEHUS aHAJIOTUYHOTO NEWCTBUS B pa3pabOTaHHOM
BaMU CHCTEME HYXHO HIEJKHYTh KHOIMKY, Ha KOTOpOil KpacyeTcsi ¢oTo-
rpacdus Bamieit 1100MMOI coO0aKM MU 3araflOYHbIil CUMBOJI, TT03aMMCTBO-
BaHHBIN 13 a0CTPAKTHOM XXMBOIIHUCH.

Pasymeercs, pekoMeHaalmu 1o pa3paboTke nHTepdeiica mMpuaoXeHui
g Windows, npuBeleHHBIE B YIIOMSIHYTOM PYKOBOJICTBE, COAEpXKAT He-
KOTOpbIe 00IlIMe IMpaBujia, a OTHIOIb He COOPHUK TOTOBBIX PELIENTOB Ha
BCE CJyuyau XU3HU. B OONBIIMHCTBE pealibHbIX CUTyallMii BaM MPUAETCS
NPUHUMATh PELIEHUE CAaMOCTOSITEJIbHO, OCHOBBIBAsICh Ha 3TUX IpaBUJIaXx.
Ho onpenenus npaBuio, CTporo ero npuaepKuBaiTech, MHA4e Bbl PUCKY-
€Te UCIIOPTUTh COOCTBEHHYIO paboTy. O coriacoBaHHOCTU MOJIb30BATENb-
CKOTo MHTepdeiica Mbl TOTOBOPUM B CJEOYIOIIEM pa3aere.

YroObl yMEHBIIUTh HAI'DY3KY Ha MOJIb30BATENs, UCKIIOUUTE CHTYALLMH,
KOT/Ja OT Hero OyaeT TpeOoBaThCsl MOBTOPHBIM BBOI JaHHBIX. 3[eCh 4acTO
MOMOTAIOT 3HaYeHUs 1o yMoiayaHuto. Eciu monb3oBarenu OyayT BBOAUTH
MHGOPMALINIO, UCIOAb3YSl HECKOJBbKO MOCIEI0BATEIbHO OTKPbIBAIOIINX-
Cs W CBSI3aHHBIX APYT ¢ ApyroM (opm, mo3aboTbTech, YTOOBI BCE CBSI3aH-
Hble JIpyr ¢ 1pyrom faHHbIe aBTOMAaTUYECKU MEPEHOCUIIUCH U3 OTHOM (op-
MBI B JIPYTVIO.

M36eraiiTe BBOmAa JaHHBIX BPYYHYIO, IMYCTh IOJIb30BaTElb, Be3le, Tie
9TO UMEET CMBIC/, BbIOMpAET Ux u3 cnucka. Hampumep, 4ToObl MOTYyYUTH
cBeneHus o nokynarene Ixxone [y (John Doe), nmonab3oBaTenb He JOTKEH
JIOMaTh TOJIOBY HaJ TeM, KaK MMEHHO B 0a3y JaHHbIX ObIM BBEICHBI 3TU
umMst 1 pamunusa — John Doe, J. Doe unu J.C. Doe. Ho obpaTute BHUMA-
HUeE: 51 cKasaja «TaM, IJe 3TO MMEeT CMbICa». Bpsm au pazymHoO 3acrtaB-
JIATh TOJb30BATENs XIaTh, [TOKAa CHCTEMA CO3IACT CITUCOK U3 65 Thic. 3a-
Muceii, u BbIBEJET ero Ha 9KpaH. OueBUAHO, B MOAOOHOM Cilyyae IMoJib30-
BaTelib JIOJKEH MMETh BO3MOXHOCTh OT(GUIBTPOBATh CIMCOK MU U3 Orpa-
HUUYEHHOTO Habopa 3HaueHUI BbBIOpATh HYXHOE.

YT1oObI CIIMCKM ObLIM cOoAepXKaTeIbHbBIMM, BKJIIOUUTE B HUX KaK MOXHO
OoJibllie JOTOJHUTEbHON MHGopMaLuu. [Toab30BaTenu Balleil CUCTEMbI
He 00s13aHBI MTOMHUTH, HampuMmep, 4to IxxoH Cmut (John Smith) — arto
KIueHT ux (hupwmel, xuBymuii 8 Magpuge, a Jxounu Cmur (Johnny
Smith) — mokynarens n3 Munana. CTaHgapTHBIE 3JIEMEHTHI YIIpaBJIeHUS
Microsoft Access — CITMCKM M1 KOMOMHMpPOBaHHEIE OKHA, ITO3BOJISIIOT OTO-
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OpaxaTe cogepXUMoe HeCKOMbKMX Tojeit. B Visual Basic MoXHO MCTIOND-
30BaTh KOHKATEHAIIMIO 1aHHBIX, XPAHSIIIMXCS B COOTBETCTBYIOIIUX TTOJISIX.
Bo3MOXHO, BaM MOKaXeTCss MHTEPECHBIM U TaKOil BapUaHT, JETKO pe-
anm3yeMBblil Kak cpenctBaMu Microsoft Access, Tak u Visual Basic: 4To05BI
MOJIYYUTh JOMOJHUTEIbHYIO MH(POPMALIMIO, TOJb30BATENb A0JKEH BbIO-
paTh COOTBETCTBYIONUIYK) KOMaHAY KOHTEKCTHOTO MeHI0. TeXHU4YecKu 3TO
MOXHO peaju30BaTh CAEAYIOIINM 00pa3oM: IMpPU BHIOOPE COOTBETCTBYIO-
et KoOMaHIbl KOHTEKCTHOTO MEHIO OTKPBIBAETCS OKHO C JOTMOJHUTEINb-
Holt uHpopmanueli. Eciu o6beM 10MOJTHUTEIbHON HHMOPMAIIUY, OTOOpa-
JKaeMoii MoJIb30BaTeN0, HEBEJIMK, MOXHO BbIBECTU €€ HEMOCPEACTBEHHO B
KOHTEKCTHOM MEHI0. DTO C3KOHOMUT HECKOJbKO CEKYH/ BPEMEHH.

W nakoHeu, He 3abbIBaiiTe, YTO MOJb30BATENM OTHIONb HE O0OSI3aHBI
3ay4MBaTh Hau3yCTbh MpaBujia HyMepaluu TOKYMEHTOB U 3amuceil B cUC-
teme. s obecrieyeHUs] YHUKaNbHOCTHU 3alUCE BBl MOXETE MCIIOJIb30-
BaTh MOCJIE0BAaTEIbHOCTh ABTOMAaTUYECKU TeHEPUPYEMbIX CUCTEMOM UM -
cen. Ho monb3oBateneil Bpsiji i 3aMHTEpECyeT Takasi TeXHUYECKas TOJ-
POOHOCTb, U YHUKAJbHBII HOMED 3aMMCcUu, UACHTUGUIUPYIONIUIA ee B CUC-
TeMe, He HYXHO BBIBOAWUTb Ha 3KpaH IOJb30BaTEIbCKOTO KOMITbIOTEpA.
Boo0i1ie monb3oBaresis He cieayeT neperpyxarbh uudpaMu — eciy Kakas-
TO MH(pOpMalusI He MMeeT OTHOIIEeHUS K MpeaIMeTHOI o0jacTu (CKaxeM,
He SIBJISIETCS HOMEPOM CYETa, BBIITMChIBAEMOTO MTOKYIATENI0), €€ Jy4yllle He
BBIBOJIUTb HAa 9KPaH.

MHorue opraHuzauuu paszpaboTaiu CNUCOK CTAaHAAPTHBIX COKpalle-
HUU a1 0003HaYEeHUsl KaTeropuil MpoJayKTOB, PETMOHOB MPOAaX U T. 1.
Crenyet M MCIOJb30BaTh 3TH COKpallleHWs B pa3pabaTbiBaeMOd BaMu
CHUCTEME — OJJHO3HAYHOIO OTBeTa HeT. JINUHO S MpUHUMAIO pelieHue Ha
OCHOBaHMHU OIHOTO MPOCTOTO MpaBuUja: €CAu COTPYAHUKU 4acTO UCIOJb-
3YIOT 3TH COKpAIlleHUS HE TOJbKO B IOKYMEHTaX, HO U B Pa3roBopax Apyr
C IpyTOM, 51 UCTIOJIb3YIO 3TU COKpallleHUsl B cucTeMe. Eciau nonb3oBartenu
JIyMaloT U TOBOPSIT «<BOCTOYHBIN PETUOH», TPEOOBaHUE BBOIUTH COKPALLIE-
Hue «B/P» co3maeT nonmosHUTeNbHbIE TpyaHOCTH. Ho maxe eciau s MCIOJIb-
3yI0 TIPUHSTBIE B OPraHU3alUU COKpallleHUs, TO He OTPaHUYUBAIO MHO-
JKECTBO JOTYCTUMbIX 3HAYEHU I TOJbKO UMM, a OCTaBJISIIO MOJb30BATENSAM
BO3MOXHOCTb BBECTM B COOTBETCTBYIOILIEE MOJIe U 3HAUYCHUE «BOCTOYHDBIH
peruoH», u cokpauieHue «B/P».

ByabTe nocneposatenbHb!

[Tox TepMuHOM «IocyienoBatesibHbIE UHTEpdEic» Mbl OyaeM MOHUMATh
HeuTo OoJbllee, YeM IpaBUJIbHOE pa3MelleHue Komann meHio File n Edit,
INocnenoBaTebHBIM AOJIXKHO OBITh TAKXKE U MOBEIEHUE CUCTEMBI, U €€ B3a-
UMOJEUCTBYE C Mob3oBareasaMu. O0paTuTe ocodboe BHUMaHME Ha CAeAylo-



=

gg‘ YACTb 3 [lpon
|

[ ———

1I€ MOMEHTBI: KaK BBITTOJHSAETCS MIEPEXo.l OT OAHOM 3aMucu K APYyTOii, Kak
MPEeACTaBJIEHbBl COCTaBHbIE CYIIIHOCTH M KaK MOJIb30BATENN PEAAKTUPYIOT U
IO0ABJISIIOT 3aMCH B 0a3y TaHHBIX.

B GompmmHCTBE cHCTeM €CTh (POPMBI, COOTBETCTBYIOIINE OCHOBHBIM
CYIIHOCTSIM 3TOW cHCTeMBI: Hampumep, dopmsl Customers (Iloxynareii),
Products (IponyeTtel) u Sales Orders (Cueta-thakTypel). Bam HyxXHO oripe-
IeJIUTh, KAKUM 00pa3oM IOJib30BaTe M OyayT BBIOMpPATh HYIKHVIO UM 3a-
nuch U3 Habopa. Sl pekoMeHIy pa3paboTaTh eAMHbIE NMpaBuja BbIOOpa
3amnuceil ¥ nepexona OT 0/1HOH 3aMUCH K IPYTOii, UCIIONb30BaTh UX BO BCEX
dopMax u 0e3 KpaiiHeli HEOOXOAUMOCTU HE HapyllaThb.

ITo ymonuaHuto B cusiaHHbIX opMax Access u Visual Basic sriGivpa
eTcsl mepBas 3amuch U3 HUXeexallero Habopa. Popma TakKe COAEPXKUT
KHOTIKM, TMO3BOJISIIOIINE MepeMeliaTbCs OT OJHOM 3amucu Habopa K Ipy-
roil. OIHAaKO MO pa3HbIM MPUYMHAM BaM MOXET MOHANOOUTHCS OTKAZATE-
cs OT 9TUX CTAaHIAPTHHIX CBOMCTB MHTepdeiica. Hanmpumep, 4To0s1 B hop-
Me oToOpaxajach BCEro OIHA 3aich., U ObLIM MPEAYCMOTPEHBI MEXaHU3-
MBI, ITO3BOJISIONIME BHIOpATh 3alMCHU, KOTOPBIE ClemyeT oToOpa3uTh. Ta-
KUM MEXaHU3MOM MOXET ObITh OTAeAbHAs hopMa AJis MOMCKa 3aMUCU WU
KOMOMHKMPOBAHHOE OKHO, [M03BOIAI0NIEE BRIOpAaTh HYXHYIO 3anuch. Ha
puc. |2-3 mokazaH mpumep, 3aMMCTBOBAaHHBIN M3 CTAHIAPTHOM 0a3bl daH-
HbIX Access Developer Solutions u uatocTpupyoiuii 3Tot noaxoa. B Hem
BO3MOXHOCTb BbIOpAaTh HYXXHYIO 3alKCh peaju3oBaHa MpU MOMOLIH KOM-
ouHupoBaHHoro okHa Edit Products.

P-m@:f _ﬁ.;m-,-: e
Quantily Pos it

Puc. 12-3. Iloav3oeameau mocym evlopamep 3anick 0 KAueHme

I/ITaK, Ball€ PCIICHME OTKa3aTbCd OT CTaHAAPTHOIoO M€XaHU3Ma II€pe-
MCIICHUA MCEXOY 3allMCAMMU BIIOJIHE OIIpaBAaHO. HO, cacjiaB OdHaXabl
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BBIOOP, BBI JOJKHBI €r0 NPHICPKHBATLECS, U UCTIONIb30BaTh TOT X€ CaMBbIii
MeXxaHu3M BO Bcex dopmax cucteMbl. Coracurech, HEyI0OHO paboTaTh ¢
CHUCTEMOM, rae nmepemelieHue Mexnay 3anucsaiMu B ¢dopme Customers (ITo-
KyTaTeJu) peajnu30BaHO MPU MOMOUIU CTAaHJAPTHBIX KHOTOK; B ¢hopMe Sales
Order (Cuer-daxrypa) mist BeIOOpa HYXXHOW 3aIIMCH TPeOYeTCs IIENKHYTh
kHonKy Find Order (Haiitu 3axa3); a B popme Products (ToBapnl) — maH-
Hble TIPEJCTaBICHBI B TAOJIMUYHOM BUIE.

EnnHcTBeHHOE pasyMHOE UCKJIIOUEHUE M3 3TOTO MpaBujia — €CJIv B CU-
cTeMe HECKOJIbKO Pa3IMYHbIX BUIOB (opM. B TakoM ciyyae Bbl MOXeTe
MCIO0JIb30BaTh pa3Hble MEXaHU3MbI pabOThl ¢ JaHHBIMU B (opMax, Mpem-

Ha3HAYEHHBIX IJIsT MOAACPKKY CIIPABOUHHEOR, U B hopMax, MpeIHa3HAUYEH-
HBIX JUIS BBOAA JaHHBIX 00 OCHOBHBIX CyiHOCTHAX. Bam mHTepdeiic OymeT
COTJIACOBAHHBIM TSI KaXKIOM KaTeTopHuu (hOpn. UMEIOIIMXCS B CUCTEME.

Hpyras obnacTp, TAe TaKXe HYXHA MOCAEN0BaTeIbHOCTh — TMPEACTaB-
JIeHUEe COCTaBHBIX cyliHocTei. Ecnu B Bamieit Monenu HeKWe CYLIHOCTH
MpeaCcTaBIeHbl HECKOJbKUMU TAOJUIIAMU, YYACTBYIOIIMMU B CBSI3U «OHH
KO MHOTMM» (KJaCCUYECKUI MpuMep — CYIIHOCTh Sales Order), TO BB
JNOJIXKHBI COOMIONATh ONMpeaeeHHbIE MpaBuiia OTHOCUTENIbHO TOTO, Kak
9TU CYIIHOCTHU OYayT 0TOOpaxaThcs Mojib3oBatensiM. Korna te aneMeHTHI
O0naHKa 3aKa3a, KOTopble, Oyayyu HareyaTaHHBIMU Ha Oymare, «mpesBpa-
LIAIOTCSI» B CTPOKM, TMpencTaBlieHbl B BUJE TaOJIWYHOM BUE, a aapec U
TeaedoH NoKynaTens B BUAE CIUCKAa — 3TO HEMOCIeA0BATEIbHO.

K coxaneHuto, mocienoBaTeJbHbIN MOAXOJ B 3TOW 00JACTU peasn3o-
BaTh ropas3io CJIOXHee, 0COOEHHO €CJM HYXHO paboTaThb ¢ HECKOJbKUMU
Habopamu 3anuceit oqHoBpeMeHHO. Popma, B KOTOpO# oiHa Tabiauia co-
NepXUT JaHHbIE O KJIMEHTE, BTOpas — ajpeca, a TPEThsl — CBEIEHUs O 3a-
Ka3aHHBIX TOBapax, BBIMISAUT yxacHo. [IposgBure 1130bperareibHOCTE —
pa3MecTUTe dTU TaOAUIbl HA OTAEIbHBIX BKJIankaX (GOpMbl UJIU MCIOJb-
3yiTe OTAENbHbIE BCILIbIBAOIIME (POPMBI, B KOTOPBIX COepKaTCS TabIu-
1bl. MOXHO BbIOpaTh 1Ba MeToJa OTOOpaKeHUs NaHHBIX U TPUIEPKUBATh-
€Sl UX MaKCUMaJIbHO MOCJIeIOBATEIbHO.

W nakonell, TpeThs1 00J7acTh, Ie HEOOX0MMMa CTporasl MoCien0BaTe/b-
HOCTb — 3TO MEXAaHU3M CO3JaHUS U PEJAKTUPOBAHUSA 3aINUCE, KOTOPBIA
NIOJIXEeH OBbITh peaju30BaH OJAMHAKOBO B MacuiTabax Bceil cucteMbl. Ecnu
B OfHOU (opMe NOTyCKaeTCsl HEMOCPeACTBEHHOE pellaKTUPOBAaHUE TEKY-
el 3amucu, a B APYroil Mmoib30BaTeslb NOJXEH SBHO 3alaTh PEXUM pe-
NaKTUPOBaHUS (Hampumep, leJKHYB KHomnky Edit win BeIOpaB cooTBeT-
CTBYIOILYI0O KOMaHIy MEHIO) — 3TO HEe camoe Jiydlliee pelieHue.

B HekoTOpBIX CiIydyasix COBEpIIIEHHO OlpaBiaHa 0JIOKUPOBKA COXPaHEH-
HBIX 3aMuceil — TO €CTh MEXaHW3M, 3alpellalluil HermoCpeaCTBEHHOE
pelakTupoBaHue Takux 3anuceil. Hanpumep, 6J10KMpPOBKY 3anmuceit mpu-
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MEHSIOT, €CJIM HYXHO, YTOOBl JaHHBIE B (hopMe 3aKa3a KIMEHTa MOXHO
ObUIO U3MEHSTh TOJBKO 0 TEX TMOp, MOKa 3aKa3aHHbIA TOBAp HE OyaeT
OTIIpaBJICH IOKyHaTe 0. 3aTeM 3aKa3 M3MEHSIET CBOI CTaTyC U CTAHOBHUT-
cs apXUBHBIM JOKYMEHTOM, HE MOAIEXAUIIM U3MEHEHNIO; JaHHBIE, BBE-
IeHHBIC B 3TY (hopMy, apXMBUPYIOTCS M XpaHATCS KaK CIIpaBOYHas HHMOP-
Manus. HexoTopwle pa3pabOTYMKM IPeAyCMAaTPUBAIOT TOTOTHUTEIBHYIO
MIPOBEPKY, OBLI TN OTIIPABJICH IOKYIATEII0 TaHHBII 3aKa3, KOIIa II0JIb30-
BaTeslb XOUeT PelaKTHpPOBATh 3alMCH B 3Toi popme. [lomobHas TaKTHKa
npuemMieMa, TOJbKO €ClIU AT BceX (opM B CHUCTEME BBITTOJHSIETCS Takas
Xe MpeaBapuTeIbHasI IPOBEpKa.

SI MoTy TpenToXUTE JIydlllee pelieHue: pa3pelInTe HEIOCPEACTBEHHOE
penakTUpOBaHWE TAHHBIX B MOJISIX 3TOH (OPMBI, HO OJOKMPYWUTE 3aMUCh
(TO ecTh chenaiiTe Bce MOJIS HEOOCTYIMHBIMU ISl PeIaKTUPOBAHUS), €CIU
MOJIb30BaTeNIb OTKPHIBAET (POPMY yXe OTIPaABICHHOIO KIMEHTY 3aKasa.
BToT crnocobd, XOTd He CTOJb MPOCT B peanau3aluu, BechMa 3((PEKTUBEH.
Kpome Toro, oH TO3BOJISICT pealn30BaTh HEIOCPEACTBEHHOE PETaKTHPO-
BaHWE MaHHBIX B MOJISIX BCEX OCTAIBHBIX (DOPM B CHCTEME, TIe HE IpHUMe-
HsieTcsI OJJOKMPOBKA apXMBHBIX 3aIIACEH.

WUtorn

B a10i1 raBe Mbl MO3HAKOMUIKUCH C OCHOBHBIMU MPHHLIATIAMMK, JIEXXalUMHU
B OCHOBE TTPOEKTUPOBAHMS IOJIb30BaTEIbCKOTO MHTepdeiica. Mbl Havanu
0630p METOIOB MPOEKTUPOBAHHUS C paccKaza O MOIENK MOJb30BATEIbCKO-
ro uHTepdeiica: MEHTaJbHONW MOJAENM MOJb30BaTesl (MpeAcTaBIeHUI
MOJIb30BATENSI O CHCTEME U O TOM, KaK OHa paboTaeT), MOAEIM pealnu3alnuu
(Toro, 4Tto peasbHO MPOUCXOAUT B CUCTEME) M AEKJIapupyeMol Momenu
(Toro, 4yTo cucTeMa CooOIIAET MOJIb30BATEJI0 O IPOUCXOSIIEM TIPOLIECCe).

3areM ObUTM paCCMOTPEHBI Pa3IMYHBIE YPOBHU MOATOTOBKM MOJIH30BA-
TeJei: HauMHAalUIKWI T0Jb30BaTelb, ONIBITHBIN MOJb30BaTENb U IKCIEPT.
Mpbl KpaTko oOCyauau creuudpuyeckue TpeOOBaHMUS K IOJb30BATEILCKO-
My uHTepdeiicy, npeabsaBasieMble KaXI0N U3 3TUX TPYIII MOJb30BaTeNCH
U TO, KAKMM 00pazoM 3TU TpeOOBaHUS MOXHO YIOBJIETBOPHUTD.

3aKJIounTeIbHAsI YacTh TJ1aBbl OblTa MOCBAIIECHA MPUHIIUIIAM, JeXa-
IIMM B OCHOBE MPOEKTUPOBAHUS MOJb30BATEIbCKOTO UHTEPGElica: OTBET-
CTBEHHOCTH T0JIb30BaTeNsl 3a €ro AeiCTBUSI, YMEHblIeHe 00beMa UHGPOp-
MallMy, KOTOPYIO MOJIb30BaTe/b JOJKEH 3allOMMHATh; COTIACOBAHHOCTh
nHTepdeiica.

B cnenylomeii riaBe Mbl pacCMOTPUM apXUTEKTYpy BCE CUCTEMBI B
LIEJIOM U 00CyIUM KOHKPETHBIE NETANIM, CBSI3aHHBIE C MPOEKTUPOBAHUEM
OJIb30BaTEeILCKOT0 MHTepdeiica.



ApxutekTypa
NoNb30BaTENbCKOro
uitepdeinca

MABA

IIpu mpoekTrpoBaHUM MOJIB30BATENBCKOTO UHTEpP(deiica ciemnyeT B caMmoM
Hayvajie MPUHSATD pelieHrue 00 o0Ieil CTpyKType uHTepdeiica CUCTEMbl —
JPYTUMU CIIOBaMU, 00 apxumexmype noab308amenbckoco unmepgelica. B
9TOH IJIaBe MBI PACCMOTPUM HECKOJIBKO CTAHAAPTHBIX APXUTEKTY]D, MOJHOE
OTNrcaHue KOTOPBIX comepxkutcs B pykoBonactBe «[he Windows Interface
Guidelines for Software Design» («PykoBoacTBo mo pazpabotke uHTepdeii-
ca mrsg Windows-npunoxeHuii»). Bce 3TM BapMaHTBI CTAaHIAPTHBIX apXu-
TEKTYp peaiu30BaHbl B paCIIPOCTPAHEHHBIX MPOrPAMMHBIX TPOAYKTAX.
PasymeeTcs, BbI MOXeTe pa3paboTaTh CBOIO COOCTBEHHYIO apXUTEKTYPY
uHTepdeiica, HO S COBETYIO BO3MIEepxkKaThcs OT TaKoro miara. Eciu mosb3o-
BaTeJbCKUI MHTepdeiic mocaeqoBaTeNeH He TOJIbKO B TIpefieiaX OOHOW CU-
CTeMbI, HO B MaclITabax BCEro MpOrpaMMHOr0 O0eCleYeHHUsI, ¢ KOTOPBIM
paboTaloT MOJIb30BATENU, 3TO CYLIECTBEHHO 00JeryaeT ux padory.

Moapepxka pabounx npoLieccos

BriGop apxuTekTypbl MHTepdeiica NoJKeH ObITh 00YCIOBJIEH PabOYUMMU
mpolileccaMu, KOTOpbie TOANEPXUBaeT padpabaThiBaeMasi CHUCTeMa, a He
CTPYKTYPOI TAaHHBIX — BOT OCHOBHOI MPHHLINI, JIEXKAIIWI B OCHOBE CTPYK-
TypH HHTepderica. Bel JOMKHBI 3HAaTh, KaKKe 3alaqd OYIyT pellaTh ITOJIb30-
BaTeJIM CUCTEMBI ¥ KaKWe IeHCTBUS IIPX 3TOM BBIITONHATE. Co3maiiTe TaKylo
CTPYKTYPY CUCTEMBI, YTOOBI MAaKCUMAJIbHO TTOMOYb TOJTH30BATEIISIM.

Bor npumep onHolt U3 HamboJiee paclpOCTPpaHEHHBIX OLIMOOK pa3pa-
0OTYMKOB. YBMAEB Ha IMarpaMMe «CYIIHOCTU — CBSA3U» CYIIHOCTb Cus-
tomers (Ilokymnarenn), oHu co3maloT GOpPMY C TeM Xe Ha3BaHUEM, MpeJ-
Ha3HAYeHHYIO IUIS BBOIA W PeIaKTHUPOBAHMS 3aIllCell O IOJb30BaTEIIAX.
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3atem cosnaetcst hopMa Orders (3aKasbl), UCTONBIVIOLIAS TaHHBIE U3 Ta0-
nuisl Customers, TOCTYITHOM U3 3TOU (hOPMBI TOJIBKO A YTeHUs . UToObI
C/ieNaTh CUCTEMY «APYKECTBEHHOM MONB30BATENI0?, pa3pabOTYMKU MPeao-
CTaBJISIIOT TI0JIb30BATENI0 BO3MOXHOCTh BBIOPATh (DAaMUIUIO MTOKYMATeNs U3
CIKCKa. 3aTeM IMOoJib30BaTe/b NOJKEH BBECTU MH(OpPMAIIUIO B OCTajbHbIE
noJist popMbl, OCHOBBIBasICh Ha JaHHBIX Ta0auLbl Customers. To 4To moJy-
yaeTcsl, HamoMuHaeT opMy u3 0a3bl faHHbIX Northwind (puc. 13-1).
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Puc. 13-1. Dopma Orders u3 6azvt dannvix Northwind

Ota dopMa caMa 1o cebe He IUIoXa M He XOpolla, HO ¢ TOYKH 3PEHHS
MOAAEPXKKU paboyMxX MPOIECCOB OHA He onTuMasbHa. [logymaiite o rom,
YTO JIeJIaeT IMOJIb30BaTeNlb, KOTOPBIA BEOIUT HHMOPMATIHIO B GIaHK 3aKa-
3a. OH oTkphiBaeT ¢opmy Orders, TOJTBKO UYTOOBI YOEIUThCSI, YTO MOKYIIa-
TeJIb, MH(MOPMALIMIO 0 KOTOPOM OH OYIeT BBOOUTH, EIii€ HE 3aperuCcCTPUpPO-
BaH B CHUCTeMe. 3aTeM eMY HYXXHO 3aKpBIThb 3Ty (DOpMY, YTOOBI OTKPHITH
KaKyl0-TO IPYTYI0 U BBECTU JaHHBIE O HOBOM IOKyMaTele, U TOJbKO IO-
TOM OH CMOXET BBecTM MH(opMaiuio o 3akaze. Eciu cdopma Orders eie
HEe 3aKpbhITa, TMOJH30BATETIO TMOHATOOUTCS OOHOBUTH CIUCOK Customers
(IMokymarenu), Haxas knasuiu Shift+F9 (wnm xakoe-nmmubo apyroe code-
TaHWe), YTOOBI B 3TOM CITMCKE OTOOpaXXaluCh JaHHBIE O HOBOM ITOKYyIIaTe-
ne. HeymnoGHo.

Hekotopele pa3paGoOTYMKKU pelnaroT 3Ty MPoOIeMy, BKIIOUUB COOBITHE
(TToKymnaTesib OTCYTCTBYET i CITHMCKE) WM CO3laB KOMOMHMPOBAaHHOE OKHO,
TO3BOJIAIONIee BBECTH MMSI HOBOTO MOKymaTess. [Ipy BOSHUKHOBEHUH CO-
obrtus  NotlnList monb30BaTe 0 BBIZAETCST 3alIPOC — CJIEAYET JIU BBECTHU
nHGOPMAIIMIO O HOBOM TTOJIb30BaTesie. Eciu monbp30BaTesib MOATBEPKIAET
9T0, OTKphIBaetcsi ¢opma Customers.

Takoe peimeHne TpobJeMbl 0ojiee pPallMOHAIBHO — IIOJIb30BaTEIIO
MIPUXOAUTCS BBITTOJHSITH TOPA3I0 MEHbIIIe pa3HOOOPAa3HBIX IEHCTBU, YeM
B mepBoM ciydae. OMHAKO OHO BCe ele He ONTUMAThHO: TIOTh30BATENb
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BBIHY2KIACH NpPEPbIBAaTh BBIITOJTHEHUC OHHOﬁ onepanumn (BBOJ IAHHBIX O
3aKa3e) ¥ BBIIIOJHATD APYTUeE AeHCTRIS (OOHOBJIEHUE CIIMCKA TOKYyIaTe-
Jieit). 3HaYMTEeIbHO JIydllle TO3BOJIUTh MOJIb30BaTEe/ 10 CHavYajla 3aBepIIUTh
BBIITOJIHEHUE OJHOM ONepaliiii, a ITOTOM yXKe repeiiti K Apyroi. Hanpu-
Mep, TaK: €CJIM MONb3I0BATENb BBEIET MM ITOKYITATENs, OTCYTCTBYIOIIEE B
CIIUCKE, Bce IMoJisg (DOPMBI OCTAIOTCSI HE3aIMOJHEHHBIMM, €CIIM Ke TaKoe
UMSI YKe €CTh B CIIMCKE, B IOJISIX OTOOpaxaeTcs COOTBETCTBYIONIAS MH-
(opmaius, oTHOCSILAsCI K 3TOMY Iokymnartento. Ocobo oTMeuy: eciid 3a-
MMUCh O MOKyIMaTeJe OTCYTCTBYET B 0a3e JaHHBIX, TO HE HYXHO BbIIABATh
M0JIb30BATESIM COOTBETCTBYIOLINME 3BYKOBBIE CUTHAJbl M CUCTEMHBIE CO-
obmenmsa. ITocae TOro Kak moJib30BaTeb 3allOJHUT BCe MOJS (OPMEI,
cucTeMa IpOCTO JOJIKHA 100aBUTh HOBYIO 3allMCh B 6a3y JaHHBIX, HE Tpe-
Oy$ OT IT0JIb30BATEIS JOIOTHUTEIbHBIX € ACTBUI,

Ecin ¢opma Orders 1103BOJISIET BBECTH BCIO MH(POPMALIMIO, KOTOPYIO
COIACPXKUT OTACTbHAA 3aIIMCh O IMMOKYIMATEJIC, HC HY>KHO 3aCTaBJIATD MOJIL30-
BaTeJsIsl JeJiaTh YTO-TO ellle, MOCcJe TOro Kak OH 3aIloJIHMJ GJaHK 3aKasa.
OpnHako yalie Bcero, YToObl BCe TMOJIsI 3alMCH O TOJIb30BaTesie B 6a3e JaH-

HBIX ObUIU 3aIIOJIHEHBI, IIPUXOJAUTCA BBECTU ClLIIE Kakue-i1moo JaHHBIEC O
nokynatesie. MoXHO HallOMHUTB MOJIb30BATENI0 O HEOOXOIUMOCTU BBEC-
TU 3Ty UHOOPMALIMIO U MPEeAOCTaBUTh BLIOOP — caesaTh 3TO ceivyac Wiu

HeMHoro mosaHee. Ho Takoil 3ampoc moKeH BblIaBaThCs TOJBKO TOCIE
TOTO, KakK TMOJib30BaTesib 3aKOHUMT BBOI Bceil MHMOpMauuy o 3akase -
MPpepHIBaTh WX OTBJIEKATD €ro, MOKA OH 3aHAT Apyrou paboToil, Heaomyc-
tuMo. KoHKpeTHoe Xe pelleHHue JAOJKHO ObITh OCHOBAaHO Ha TOM, KakK
MMEHHO OCYUICCTBIISIETCSI BBOJ TaHHBIX O 3aKa3¢ — MHBIMU CJIOBaMH, 3a-
BUCETh OT PabOYMX IMPOIECCOB.

Hanpumep, eciu maHHbIe O 3aKa3e BBOAUT COTPYAHUK OTHEsa MPOIgax
BO BpeMs IMYHOTO OOILEHUs ¢ TTOKyMaTeJeM, BIIOJIHE PE30HHO 3alpOCUTD
JOMOJHUTEIbHYI0 MH(pOPMAIIMI0 U BBECTH OCTaBIIMECS NaHHBIE, MOCIE
TOTO Kak 3aka3 yxe npuHsT. [lons, comepxkaliue TOMOJIHUTEIbHbBIE CBEIe-
HU, 1eJecoo0pa3HO pa3MeCTUTh Ha JAOTMOJHUTENbHBIX BKJIaAKaX WJIK B
HVKHe# yact opMbl Orders, ITOGHIM COTPYIHUK BCErIa UMeN Iepes Iia-
3aMHU CITUCOK BOMPOCOB, KOTOPbIE OH JOJIXKEH 3a/aTh MOKYyTMAaTeIo,

Hy a ecniu monb3oBarenb oOpabaThiBaeT 3alloJIHEHHbIE OJIaHKM 3aKa-
30B, MpUCIaHHbBIe O (akcy? WMim ang moaydeHUs: TOMOJHUTEIbHBIX CBE-
NEeHUN O KJIUEHTE, CHeNlaBIlIeM 3aKa3, eMYy HYXXHO KyAa-TO 3BOHUTb WIU
OTIPABJISATh OTBETHBIN (hakc? Torma HamoOMUHAHUE, YTO B CUCTEMY BBeie-
HBI ellle He Bce JaHHbIE O TOKyMaTese, BblJaBaeMoe cpa3y ke Iocie Toro,
KaK COTPYIHUK 3aIOJTHUT (popMy 3aKa3a, 3aCTABUT ITOTO COTPYAHUKA BbI-
MOJHUTD JIUIIHEE NEHCTBUE — 3aKPbITh OKHO CUCTEMHOTO COOOIIEHMUSI.
Takue HamOMUHAHMS TOJIXKHBI BHIIARATHLCS, TOJIBKO KOTJa OHU 1eHCTBU-
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TeJIbHO HEOOXOOWMBI, M HE CTOUT ITOCTOSTHHO COOOINATh II0JB30BATENIO,
YTO OH ellle He BBeJ TaKWe-TO JaHHBIe. JIydllle MpocTo MpeaycMOTPeTh
CIeMaJbHBI CUCTeMHBIN (h1ar Iis TeX 3amuceii B 0a3e JaHHBIX, B KOTO-
PBIX UMEIOTCST He3aIOTHEHHBIE ITOJIST, YTOOBI ITOTOM, KOTIa ITOTh30BaTEeIN
OymyT pacrosiarath Heo0XoauMoil MHMOpMaIMeil, OHU CMOTJIN JIETKO Haii-
TH 3TH 3aITMCU W BBECTH HENOCTAIOLINE TaHHBIE.

ITocne Toro kaxk mosb3oBaTeb BBEM MH(POPMAIIMIO O 3aKa3ze, cCUCTeMa
MOXET BBIAATH 3aMpoc, CIeAYeT I OTKPHITh opMy Cusiomers, 4ToObI BBe-
CTH OCTaBILMECs CBEJEHMUS O IMOJb30BaTelle, WIM 3aKpbITh (popMy Orders.
Ho momo6HBIi 3a1IpOC YMECTEH, TOJIBKO €ClIA 3Ty MHMOPMAIINIO BBOIT T
Xe COTPYIHHUKH, YTO U JaHHBIC O 3aKa3e, M eCIM IONCK U BBOI TUX JaH-
HBIX B OOJIBIIMHCTBE CJIydYaeB ILieiecO00pa3eH Iocje 3armoJHeHUST (DOPMBI
Orders.

OnHOAOKYMEHTHBIM U MHOTOA0KYMEHTHbIN
nHtepdeiic

CyuiecTryeT IBe pAa3HOBUIHOCTU apXUTEKTYPHI ITOJb30BATEILCKOTO NHTEP-
detica — odnodorxymenmunii unmepgelic (single document interface, 5D1),
KOTJa IT0JIb30BaTeIh Pa0OTaeT TOJBKO ¢ OMHUM OKHOM, COAEPKAIINM OT-
JIeJbHBbINA TOKYMEHT, U MHO2000KyMeHmHblid unmepgheiic (multiple document
interface, MDI), Korga noysib30BaTelb MOXET OTKPHITh OJHOBPEMEHHO He-
CKOJIBKO JOKYMEHTOB B OTJIEJBHBIX OKHAX TJIaBHOT'O OKHA IIPHJIOKEHUS.

Ha Bompoc, xakas u3 3TUX pa3HOBUIHOCTEH apXUTEKTYPHI yIOOHEH s
MTOJIB30BaTENIC, HE CYIIECTBYET OMHO3HAYHOIO OTBETA. Y KaXION M3 HUX
CBOM IIPEUMYIIECTBA M HEAOCTATKUA. BBIOOp apXUTEKTYpHI MOMBIOBATENEC-
Koro MHTepdeiica J0IKeH OCHOBBIBATHCS Ha pabOYMX IIpolleccax, MomIep-
XXKMBAaEMBIX CUCTEMOM.

OpHopoKyMeHTHas apxuTekTypa

Hrak, apxutektypa SDI xapakTepusyeTcsl TeM, 4TO IMOJIb30BaTeIN pabo-
TalOT C OTHUM TJIABHBIM OKHOM TIPUJIOXEHUs. )1 BEIBOIA BCIIOMOTaTe/Ib-
HOI MH(pOPMaLUU UCIOJb3YIOTCSA OOMOJHUTENbHbIE TUAIOTOBbIE OKHA.
ApxuterTypy SDI MeeT cMEIC UCITONb30BaTh B CUCTEMAaX, MOAIEPKUBAIO-
IIMX ONHY JIOTUUYECKYIO CYITHOCTh (KOTOpasi MOXET OBITh Pealiu30BaHA B
BHIC HECKOJIbKMX Ta0MuIl B 6a3e maHHbIX). Hampumep, apxutektypa SDI
MOJIXOAUT AJI IPOCTOM CUCTeMBbI, MpeAHa3HAYEHHOM AJIST BBOJA U pedaK-
TUPOBaHUS UHPOPMALIUM O COTPYIHUKAX KOMITAHUH.

Apxutektypa SDI obmagaeT pssmom npeumyiiects. C OTHUM OKHOM
MoJIb30BaTe/IsIM Jierue paboraTh. Takasi apXuTeKTypa COOTBETCTBYET CTaH-
JapTHOMY IIOIXOIY K pa3paboTKe mHTepdeliica, pealn30BaHHOMY B MacTe-
pax CO3mMaHUSA II0JTh30BATEIbCKMX MTOKYMEHTOB, IIMPOKO HCIIOJIb3yEeMBIX
Microsoft.
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Cucrtembl SDI oyeHb mpocTo peanu3zoBaTh Npu nomouu Microsoft
Visual Basic. C noMouibsio Microsoft Access cnenatb 3T0 He ynacrtcsl, Mo-
CKOJIBKY Bce (hOpPMBI COEepKATCs B IITaBHOM OKHe Access. OTHAKO MOXHO
UMUTUPOBATD apXuTekTypy SDI B mpuaoxXeHuu, co3faHHOM MTPU TOMOILIU
Access, pa3BepHYB TJ1aBHYIO (POPMY CUCTEMBI, OTKPBIBAEMYIO TIPU 3aIyCcKe
MPUIOXKEHUsI, BO BeCh 3KpaH paboyeil CTaHIIMU TMOJIb30BaTelNsl, U yOpaB ¢
MaHeJIu OKHa KHOTIKM, IMO3BOJIAIONIME U3MEHSTh pa3Mep (hOpMbI Ha 3Kpa-
He. Access 2000 TakKe MO3BOJISIET pa3MECTUTh 3HAYOK OKHA 3TOM (hOPMBI
Ha naHeJsu 3ajgad. Utak, eciu UCob30BaTh HEKOTOPbIE 0OCOObIE MPUEMBI,
cucTteMa, co3laHHas ¢ TIOMOIIbI0 Access, MOXET BeCTH ce0sl Kak MpuJio-
JKEeHME, UCIOoJb3yollee apxutekTypy SDI.

Paboyasi kHura

PaGouas xHura — 310 OmHA M3 pa3sHOBUAHOCTEeN apxuTeKTyphl SDI, roe
pa3IMYHbIE MPeACTaBAeHUS JaHHBIX OTOOPaXKaloTCs He B pa3HBIX OKHAX, a
Ha pa3HbIX BKJIaJAKax OAHOTOo OKHAa. TUMMYHBINA MpUMEDP MPUTOXKEHUS C
Takoii apxutekrypoit — Microsoft Excel.

SBHOe npeumyniecTro apxuTeKTypbl SDI — oHa npegocTaBisieT Moib30-
BaTeJIsIM BIMOJHE HAIEXHYI0 pabouylo cpely, He OrpaHMYMBasl UX paMKaMU
onHoit ¢popmbl. Ho peannzoBaTh Takylo cucteMy, odbecriequB NpuemaeMoe
BpeMsl OTKJIMKA, 4YacTo He Tak nmpocto. M Bce xe paboyasi KHUra — OYeHb
yIOOHBII cIoco® oToOpaXaTh pa3JMYHBbIC IIPEACTaBICHUSI OOBEKTa WIN
Habopa TeCHO CBSI3aHHBIX MEXJAY CO0ON OOBEKTOB, €CM HE HYXHO CpaB-
HUBATb 3TU OOBEKTHI MEXIY COOOIA.

Hanpumep, MOXHO UCITOTB30BaTh Pa00YYI0 KHUTY AJIS1 TIpEeCTaBICHUS
pa3IuyHO MHGOPMALUMU O CTATUCTHKE MPOAAX: PAa3MECTUTb CBOIHBIN
OTYET MO TpojaaxaM 3a MecCsIll Ha OMHOM JINCTEe, TuarpaMmy pacrpenele-
HUS MPOAAX MO KaTeropusiM MPOAyKTOB — Ha APYroM, W Auarpammy, Io-
Ka3blBalOLIYI0 TMHAMUKY 00HLEMOB TIPOaX Mo TofaM, — Ha TpeTbeM. DTU
TPU BUJA CTATUCTUUYECKHUX JAHHBIX TECHO CBSI3aHbl MEXIYy COOOM, 1 BITOJI-
He BepOSITHO, YTO TMOJIb30BaTEIN OYAyT 00paliaTbcsl K HUM MPU COCTaBJIe-
HUW Pa3JIMYHBIX OTYETOB, TTO3TOMY MX XeJlaTeJbHO cTpynmnupoBaTh. On-
HaKO BpPSII JIU KOMY-TO TOTpeOyeTcsl MpocMaTpuBaTh BCe TPU BMIA TaH-
HBIX OMTHOBPEMEHHO — Bellb UX HEJTb3s1 HEMOCPEICTBEHHO CpaBHUBATD.

CrpaHuLBbl paboyeil KHUTH CIEAYIOT APYT 3a APYIOM B OIPEAEIEHHOM
MOPSIIKE, U 3TO MOXKET ChIrPaTh OMPEAEJEHHYIO MOJOXUTENbHYIO POJIb TIPU
pa3paboTKe I0JIb30BaTeIbCKOro nHTepdeiica. Hanmpumep, eciu co3maBae-
MBI HHTEepdeiic moamepXKuBaeT pabouMii MPOLECC, COCTOSIIMI U3 OTAC/Ib-
HBIX 3aJ1a4, KOTOPbIE YacTO, HO He BCeraa, MPUXOAUTCS BHIMTOJHATH B OI-
pelieIeHHOM MOpsiAKEe, MOXHO OpPraHM30BaTh CTPYKTYpYy UHTepdeiica B
BUJe paboyeil KHUTHU, BBIAEIUB AJISI KAXIOM 3aiauu OTAedbHbI JucT. Ta-
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KO MOAXO MTO3BOJUT BHIMOIHATE [CHCTRNS B ONPENeIEeHHOM MOPSAKE, B
TO Xe BpeMs He 00sI3bIBasi MOJb30BATENSI CTPOro COOII0AATh ITOT MOPSIAOK.

C npyroii cTopoHbl, paboyasi KHUra He caMoe JIydllee pellleHue, eClu
HYXXHO pasfieliaTh pabouue [1pOliccchl, MPeICcTaBIsoINe coO0il CoBep-
IIEHHO pa3Hble BUIbI 1€ITEIbHOCTH, WU BBIBOAUTHh Ha BKpaH [10J1L30RA-
TeJbCKOr0 KOMITbIOTEpa JaHHBIE, KOTOPhIE BITOCIEACTBUN OYAYyT CPaBHHU-
BaThCcs MeXIy coboii. TTOCKOIbKY HEBO3MOXHO OTKPBITh HECKOJIBKO CTpa-
HULl pabodeil KHUTU OJHOBPEMEHHO, IMOJIb30BATEN0 MPUAETCI BCIIOMU-
HaThb CTON01E Ubp, pa3MellleHHbIe Ha OMHOM JIMCTE, YTOOBl CPABHUTH UX
¢ urudpamu, pa3MelleHHBIMU Ha IPYTOM.

Wurepdeiic, ncnonsaylowmii ctunb npunoxenus Microsoft Outlook

Elre ogHa pa3HOBUIIHOCTD apXMTEKTYPHI MMOJb30BaTENbCKOTO HHTEepbh e -
ca — 3TO OCOOBIN CTWJIb, KOTODPBIH $1 Ha3bIBalo «MHTepdeiic, NCIoab3ylo-
wuit ctunb Outlook», B 4ecTh MepBOTO MPUJIOXKEHUS, TOe S yBUIEA TO-
nobOHY apxuTexTypy. Ee xapakrepHass 0COOEHHOCTh — OKHO TPUJIOXE-
HUS AeJUTCS Ha JBe 00JIaCTH, HA OMHOW U3 KOTOPBIX B OMpeAeIeHHOM
MOpsIIKE PacMoJIoXeHbl 3HAYKH, a Ha [IpYr0ii — TOKyMeHTHI (puc. 13-2),
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Puc. 13-2. Humepdheiic, ucnoaszyromuii cmuav Outlook, pazdeasem okno
npuaoxcenuss Ha 0ee pabouue obaracmu

Wutepdeiic, peanuszoBaHHbIl B cTiiie Microsoft Outlook, ynoden ast
MPUJIOXKEHU, MOANEePXKUBAIOIINX HECKOJIBbKO pabouux npoieccos. JleBas
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00y1acTh OKHa, Tie pa3MelleHbl 3HAaUYKU, oOecrneunBaeT NMpsMoOi TOCTYI
MOJIb30BaTeield K COOTBETCTBYIOIIMM pabouuM 00iacTsIM. DT 3HAYKU
MOXHO CTPYNIMPOBATH MO Pa3INYHBIM (DYHKIUSIM, pa3MECTUB B paboueit
00JlacTU HECKOJIbKO TaHesiell, Ha KaXJA0W M3 KOTOPBIX PACIIONOXEHA OT-
nefbHas TpyIIa3HauYKoB.

K coxanenuto, Hu Access, Hu Visual Basic He mpenocTaBisiioT BCTpO-
€HHBIX 2JIEMEHTOB YIIPaBJIeHUs ISl peaiu3alnu Takoro nHtepdeiica, XoTs
MMEHHO 3Ta apXUTEKTypa McroJib3oBaHa B Microsoft Access 2000 mpu pe-
A7M3A1M1 TJIABHOTO AMaloTOBOTO okHa Database, mpenoctaBisioniero
MOJIb30BATEJIIO TOCTYI KO BCeM oO0beKTaM 6a3 maHHBIX (puc. 13-3). OnHa-
KO MHOTHME KOMIaHWM, 3aHUMAIIINEeCs] pa3paboTKOl KOMMEPYECKOTo
MporpaMMHOTO obecrneyeHus:, PeIOCTABISIOT IMUPOKUN HAOOp KOMIIO-
HeHTOB ActiveX, UCTIONB3YIOLINX 3TOT TUIT APXUTEKTYPhl. DTU KOMITOHEH-
THI JIETKO UHTETPUPYIOTCS B Cpely pa3pabaTsiBaeMOTO MPUIOXEHUS.

8 Product List |

-8 Products
& Quarterly Orders
! quarterly Orders =ubfarr

er Orders Subform?

Aralysis
by Year Dialog
Sales Reports Dialog

mer Phone List Sl

IMers

ES
Edl

Employees

&

Employees (page break) Suppliers

Main Switchbioard

Puc. 13-3. B Microsoft Access 2000 eaaenoe duirivzogoe okno Database
wenaiszyent cmuns Outlook

Ecnu BB Mcmonb3yeTe 3TOT CTUIb UHTepdelica, pa3yMHO IaTh MOJb30-
BaTeJISIM BO3MOXHOCTB CKPBITh Ty 00JIaCTh OKHd. B KOTOPOM pa3MelnaioT-
cs sHauKy, Kak 910 caenaHo B Outlook. Dta 061acTh mpeaocTasisieT yaoo-
HBIE CpeICcTBa HaBMTallMM, OXHAKO IOCJE TOrO KaK HYXHBIA MTOKYMEHT
HaiileH U OTKPBIT, MHCTPYMEHTHI HaBUTALIMM HE HYXHBI M TOJBKO 3aHM-
MaloT MECTO Ha dKpaHe. '

MuoropokymeHTHas apxXuTekTypa
BoabmuHCTBO crcTEM 6a3 JaHHBIX UCIIOAL3YIOT pa3IUYHbIE PA3HOBUIHO-
CTM MHOTOJOKYMEHTHOW apXUTeKTypbl MHTepdeiica. MDI-apxurexTypa
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TO3BOJISIET OTKPBIBATh HECKOJIBKO TOYEPHUX OKOH M3 IJIABHOTO OKHA MpPU-
JIOXEHUS.

Kaxnoe n3 1o4yepHUX OKOH COAEPXKUT pa3MuHble BUIbI TaHHBIX: Ha-
npumep, dopma, rae codpaHa MH(MOPMAIIKS O TOKYMATeNsIX WIK 3aKa3ax
dupmbl. Kpome Toro, mouepHue okHa MOTYT coJiepXaTh pa3IuyHbIe Mpea-
CTaBJIEHUsI ONHUX U TeX XXe NaHHBIX: HanmpuMmep, dopMy, rae mpencrasic-
HBbI CBEIEHUS O MOKYIaTesae U OTYET O MOKYMKax, CAEJaHHBIX 3TUM MOKY-
mateneM. Mt ke pa3auaHble HA0OPHI CXOMHBIX TaHHBIX: (DOPMY, KOTOpas
B OJJHOM cJly4yae COIEPXKHUT MH(pOpMalMIo O NepBOM MOKymaTesae, a B Apy-
TOM cllydaeé — O BTOPOM.

Kak u mnst SDI-apxuTekTvphl, cyliecTByeT HECKOJIBKO BAPMAHTOB CTPYK-
Typel M D I-npunoxennil, KaXXIbI# U3 KOTOPHIX YIOBIECTBOPSET OIIpEIe-
JIEHHBIM TpeboBaHUAM. [lasee Mbl pacCMOTPUM OCHOBHBIE M3 3TUX Bapu-
aHTOB. KoHeuHO, Bech CIIEKTP BO3MOXHBIX BADUAHTOB OTHIOAb HE MCYEp-
IBIBAETCH paccMaTpUBaeMbIMU KOHOUTYpaUUsAMU, U CAMU 3TU KOHburv-
paiuu He 00s3aTebHO JOJKHBI ObITh B3aMMOUCKIIIOYAIOIIUMU.

«Knaccuyeckasn» apxurektypa MDI

Krnaccuueckas crpykrypa M D [-npunoxenus — 3T0 OCHOBHOE OKHO, U3
KOTOPOTO OTKPBIBAIOTCS OJIHOTHITHEIE UM pa3Hble JouyepHUe oKHa. CTaH-
OapTHHIA MpUMeEp Takoi apXuUTeKTypbl — Microsoft Word, ¢ okHe 3TOrO
TIPUJIOKEHUSI MOXET ObITh OTKPHITO OJHOBPEMEHHO HECKOJbKO TOKYMEH-
ToB. YUCNIO IOKYMEHTOE. OTKPBITBIX B JOYEPHEM OKHE, OrpaHUYMBAETCS
TOJIbKO 00bEMOM OTIEPATUBHOM MaMITU KOMITbIOTEPA.

Mpunoxenusa ¢ MDI-apxuTexTypoil WUPOKO NMPUMEHSIOTCSA, KOIua
HYXHO CPaBHUBATh HECKOJbKO Pa3IMIHBIX ()parMeHTOB TaHHBIX MU JaH-
HBIe, MPEACTaBICHHBIC B pa3IMIHBIX (hopMaTax. Ho 4TOOBI HayudMThCS pa-
6orath ¢ MDI[-npunoxeHusiMit, Toabp30BaTeNIsIM, KaK MPaswig, TpedyeTcs
GoJIbllle BPEMEH M, YeM IS ocBOeHUs 5[ [-npuioskeHii: BEIOpaB B MEHIO
File xomanny New, oHUM BUISAT mepea coO0i MycToe OKHO, YTO YacTo COM-
BaeT Mx ¢ ToAKy. KpoMe Toro, HauuHalonHe MOTb30BATEIM YaCTO MyraioT-
¢S B MHOTOYMCJIEHHBIX OTKPBITHIX OKHAX.

B Word nmeeTcst cnienmanbHasg KOMaHJa, BBINOJHsIeMass U3 KOMaH/I -
HOM cTpoku — /. OHa MO3BOJISIET BKJIIOYUTD WJIM OTKIIOUUTh PEKUM OT-
KpPBITHSI HOBOTO OKHA JOKYMEHTa MPHU 3aIyckKe MpHIoXeHus. Bel MoxeTe
MPeaIyCMOTPETh aHAJIOTUYHYI0 KOMaHAy B cBoeM MDI-npumoxkennn -
MyCTh, HATIpPUMEDP, MOJB30BATEIIU C €€ [IOMOIILLK) OTKPbIBAIOT (hopmy Orders
(3aka3bl) ¥ BBOIAT JaHHBIC.

Ecnu BB pelimian peann3oBaTh TaKylo KOMaHAy B pa3pabaTbIBaeMoit
cucTeMe, He 3a0yabTe MPEeayCMOTPETh BO3MOXHOCTD 1T TeX, KTO €l He
TTOJIb3YeTCs, OTKITIoYaTh ee. Kpome Toro, Ha aTare pa3paboTKH 1M03a00TbTECh,
4yTOOBI HeaZieKBaTHbIe COOOIIeHUST 00 OIMOKaX He BLIIABANMCEH MOJIb30BaTe-
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IHPERES

JISIM, TIPOCTO 3AKPBIBAKOIIMM TMAJIOTOBOE OKHO MJIH [10OABISIONIHM ITYCThIe
3anmucy B 6a3y JTaHHBIX.

OcHoBHast npobiiema, csizanHast ¢ M D I-apxiirerypoii nnrepdbeiica —
CIIOXXHOCTh M NPOTUBOPEYMBOCTh MOMACIU €€ BHYTPEHHEH CTPYKTYpPHI.
C ToYKU 3peHus rpadhuIecKoil cpeanl, TIaBHOE OKHO IMPUI0XEHUS COOEP-
XWUT BCe TOYepHUEe OKHA, OTKphIBaeMble M3 HEro, HO JaJleKO He Bcerma
00BEKTHI, OTOOpakaeMble B JOUSPHUX OKHAX, MIPUHAIIEKAT 3TOMY Xe TTpU-
JnoxeHuto. Tak, HalmpuMep, TOKyMeHTH Microsoft Word — 310 oTHenb-
Hble OOBEKTHI (hailyIoBOIl CHUCTEMBI. 3adyacTylo MOm00Hasi HeToCIeIoBaTeb-
HOCTh Cephe3HO 3aTPYIHSIET peaan3allnio CUCTeMBI, a TT0JIb30BaTe el Mpu-
BOOUT B 3aMellaTeJbCcTBO. B cucremax, MCronL3yioiiinx 6a3el TaHHBIX,
KJIMEHTCKHE TIPUIOKEHNST, KaK IMPaBUJIO, U30JIMPOBAHBI OT CIOXHOCTEM,
cBg3aHHEBIX ¢ apxuTekTypoit CYB/l. Ho maxke B caMBIX IMTPOCTHIX TTPUJTOXKE-
HUSX, paboTramux ¢ 6a3aMu JaHHBIX, JaJeKO He BCeTna yaaeTcsl MOJTHO-
CTBIO PEUIUTh BCE 3TU MPOOJIEMBI.

Bor npuMep Takoil CUCTEMbI: I10Jb30BaTeIb OTKPbLI HECKOJIbKO OKOH
Y IEPEXOIUT OT OMHOIO K APYroMy, IMpUYeM B KaXIOM M3 3TUX OKOH BbI-
TOJHSIeT KaKre-To U3MeHeHU s, He coxpaHsis ux (puc. 13-4).

Puc. 13-4. Modeav enympenneii cmpykmypor MDI-npuioxcerusn: enagnoe
u douepuue okna

Yro mpou3soiineT, KOoraa moJjib3oBaTesb BeiOepeT B MeHio File (Maiir)
koMaHnay Save (CoxpaHuTh)? ByayT coxpaHeHBbI TOJIbKO U3MEHEHMUs, Cle-
nmaHHBIe B oKHe Suppliers (IToctaBimukm). 1151 BaC 3T0 09€BUIHO, TTOCKOJIb-
Ky BBl 3Hae€Te, YTO KOMaHAbl MEHIO BBITTOJHSIOTCS TOJBKO AJIsI OKHA, KOTO-
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poe aKTMBHO B JaHHBIN MOMeHT. Ho M3BecTHO Jin 3TO BCeM TOJIb30BaTe-
asMm? Hanpumep, mojib3oBaTesn He paboTaBliive paHee ¢ Access, MOTYT
BIIOJIHE JIOTUYHO MPEATNOJOXUTh, YTO €CITM KOMaH/1a «COXPAHHTL» BBITION-
HseTcsl B mpuioxeHun Northwind, To OylayT coXpaHeHbl BCe M3MEHEHHUs B
0asze JaHHBIX Northwind, HE3aBUCHUMO OT TOIO, B KAKOM OKHE OHU OBbLIM
BBITTOJTHEHBI.

ITpocToii BBIXOI M3 3TOW CHUTyallMM TpeiaraeT pyKoBOACTBO « [ he
Windows Interface Guidelines for Software Design». B menio File MoxHO
BBECTU JOIOJHUTENbHYIO KoMaHay Save All (CoxpaHUTb Bce) IJIs1 coxpa-
HEHUS BCEX M3MEHEHMI, BHITIONHEHHBIX BO BCEX OTKPBITHIX OKHAX TPUJIO-
XeHus. Pazymeercs, aTo riiosHe pa3yMHOE pellleHue, HO U OHO — BCETO
Juub koMrnpomucce. OT Mosb30BaTeNsl TAKON CUCTEMbI BCe paBHO TpeOy-
eTcs YeTKO MOHUMATh pa3HuIly Mexay M DI-npuioxkeHuenM 1 o0beKTaMu,
HaJl KOTOPBIMU OHO BBITIOJIHSIET pa3IuUHbIE N1EHCTBUS.

DTO OMH U3 HI0OAHCOB MOJIEJIU pealn3aluu, a He MeHTaJbHON MO
nojb3oBaTens. M oH, Kak paBUJIO, BbI3BIBAET y MOJIb30BaTENel OOJIbIINE
3aTpynHeHus. Jlaxke BecbMa UCKYIIEHHbIE MOTYT MepenyTaTh, 3a0bITh MU
MPOCTO HE 3HATh, T YTO XPAHUTCS B 3TOM MPUIOXKEHUU. JINUHO g 10 CUX
Top MyTalo, Kakue mapaMmeTpbl hopMaTUPOBAHUS XPAHUTCS B CIIUCKE CTH-
neii B Word, a Kakue — B caMOM JOKYMEHTE, XOTS yXe He OAUH Ton pado-
Talo C 9TUM MPUITOXKEHUEM.

Ho HecMmoTpst Ha Bce aT0, «Kiaccuuyeckue» M DI-npunoxkeHus mmpo-
KO pacrnpocTtpaHeHbl. OHU OBUIM U OCTalOTCSl Haubosiee yIOOHbIMU, €CIU
HEe00XOIMMO OTKPHIBATh OJTHOBPEMEHHO HECKOJIbKO OKOH.

DwvanoroBas naHenk ynpaBneHus

HMHTepdeiic MHOTUX NIPUIOKEHUN pa3padaThiBaeTCsl B CTUIIE TMAJIOTOBOM
naHenu ynpapieHus. [1pu 3amycke TaKOro mpuiIoXeHus: OTKPbIBAETCS OC-
HoBHas ¢opmMa (puc. 13-5). BoAbIIMHCTBO €€ KHOIOK IpeIHa3HauYeHbI /1151
BBI30Ba Pa3JUIHBIX POPM UM CO3AaHUS OTYETOB.

Dra CTpYKTypa MHTep(delica pealr3oBaHa B MacTepe CO3MaHUS HOBBIX
dopm Access. OueBUIHO, OHa 3HaKOMa MHOTMM pa3paboTYMKaM, CO3[da-
BaBILUM 0a3bl JaHHBIX C TOMOILLILIO) 9TOr0 NpuaoxkeHus. Takoil nHTepgeiic
HECJIOXXHO peajn30oBaTh U cpeactBamu Visual Basic.

JoxHa MpU3HATLCS, UTO s HECKOJIBKO MpeayoexaeHa MpoTUB JaHHO-
ro pemieHusi. MHe Bce 3TO HAllOMUHAET HEYKITIOXHE MpOTrpaMMbl, Harmu-
canHbie 1 DOS: Bo3poxnaercs crapasi KOHIEMIMS CTPYKTYPbl KOMaH],
MeHio [louck 3anucu/Pedaxmuposanue santici/Ilevamey zanucu, Kotopast
TOJILKO YTOMJISIET M pa3ApakaeT MoJib30BaTelIei.
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Puc. 13-5. Ilpu 3anycke npunoscenus na sKpame noseasemcs
duanoeoeasn Ranelh ynpaeieHus

Hcnonp3oBanue nHTepdeiica B BUAe TMaJIOTOBOM MTaHEIU YIIpaBIeHE,
OIHAKO, BIIOJIHE OTPAaBIaHO TaM, TAE OJHO IMPUJIOXEHUE IOLICPHKUBIAET
HECKOJIBKO Pa3JIMYHBIX paOOUMX [1POIECCOB, U BBl HE XOTUTE TPATUTh BPE-
Ms U CUJIBI Ha pa3paboTKy mHTep(deiica B ctmie Outlook. OHO Takke mo-
JIE3HO, €CJIM HyXHa BO3MOXHOCTb OTKPBHIBATh OMHOBPEMEHHO HECKOJIbKO
okoH. [/majoroBasi TTaHEeNb BEPXHETO YPOBHS, Ha KOTOPO pa3MelleHBI
KHOTIKHM, COOTBETCTBYIOLIME PAOOUYUM TIPOIICCCAM, MMO3BOMSET TTONB30RA-
TeJ15IM OBICTPO OCHONTLES C TIPUITOXKEHUEM.

ITpu pazpaboTke MHTepdeiica B 1i1/1c IMATOTOBOM MaHEN YIIPaBICHMUS,
KakK ¥ TIPpU UCIOJb30BaAHUU JII0OOO# IPYroit apXUTEeKTyphl, BaXXHO OpPTaHU-
30BaTh CTPYKTYPY MHTepdeiica TaKuM 00pa3oM, 4TOoObI OHa Obljla OpUEH-
THUpOBaHa Ha paboume TPOIEeCCHl, TMOIIepKUBaeMble CUCTeMOI, a He Ha
CTPYKTYpY NaHHBbIX. KHOTIKM Ha AMaioroBOi MaHe M YIpaBICHUS TOJIK-
HbI COOTBETCTBOBATh PA3JIMUYHBIM KATEerOPUSIM NEMCTBUIA, BBIMOJTHSIEMbIM
[MONLIOBATENSIMI, BOBCE He 00s3aTelIbHO pa3MellaTh Ha Hell HEeCKOJIbKO
IeCSITKOB KHOMOK JUISI KaXIoil opMbI M KaXIOro oT4eTa B CHUCTEME.

Mpoekr

$I paccmarpuBato opraHuzalnuio uHTepdeiica B BUIe NMpoeKkTa Kak OHy U3
Pa3HOBUAHOCTEN NMANOrOBOIl MaHeau ynpaieHusi. B 3Toil apxutexrype
HET IJIaBHOTO OKHa, U3 KOTOPOTO OTKPBIBAIOTCS fouyepHUe, OKHO MpoeKTa
MO3BOJISIET OTKPBIBATh IPYyTHe OKHA HEMOCPENCTBEHHO Ha paboueM cToJe.
SDI-uirepdeiic Visual Basic — TUTTUYHBI TpUMep 3TOW pa3HOBUIHOCTU
uHTepdeiica (puc. |3-6).
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Puc. 13-6. Visual Basic 6 pexciivie SD1 — smo unmepdeiic,
OP2AHU306AHHBII 6 SUOe NpoeKxma

OTKpBITEIE OKHA IIPOEKTA OTOOPAXKAIOTCS Ha MaHenu 3agad. [lonsiona-
TeJW MOTYT [EPEKIIOYATLCS C OQHOTO OKHA Ha IPYroe U ynpasisiTh Kax-
JBbIM OKHOM B OTACJIBbHOCTMU. KpOMe TOTO, MEXaHU3MBbI YIIPpABJICHU OKHA-~
MU CyHICCTBYIOT U B OKHE€ IIPOCKTA. Ecnu okHoO IIPOCKTa CBEPHYTO UJIN
3aKpbITO, BCE TPOYME OKHA Takke OyIyT CBEPHYTHI WU 3aKPbITHI.

Xotst uHTepdEeiic, OpraHM30BaHH LI B BUAE TIPOEKTa, JUILICH HEI0CTaT-
KOB Kjaccuueckoi momenu MDI, B HeMm cyliecTByeT Apyroe IpOTUBOpPE-
YUEC — CBA3b MCKIY OKHOM IIPOCKTAa U OTHOCUTCIIbHO HE3aBUCUMBIMU OK-
HaMU, ynnpaBJIsICMbIMU U3 HETO.

IIpencraBbTe cebe TaKylo CUTyallMIO: TTOJb30BaTEIb OTKPHIBAET HOBOE
OKHO, ABaXabl IICJIKHYB MBIIIIBbIO B OKHE ITPOCKTA, 3aTEM, DKOHOMSA MECCTO
Ha 9KpaHe, CBOPAYMBAET OKHO MPOEKTa, MOCKOJIbLKY OHO €My YK€ He HYXK-
Ho. Ho mpu 3TOM OTKpBITOE OKHO, C KOTOPBIM OH coOupasicsi paboTaTh,
Takxe cpopayunpacTes. KoHeuHo, ero Bcerna MOXHO pa3BepHYTh U3 MaHe-
JIX 3a/1a4, U BCE XK€ 3TO HE COBCEM YAOOHO.

Ecau g peanu3auyuy MoOJL30BATENBCKOIO IPUIIOXEHUS BBl BRIOpaan
apXUTEKTYPY MTPOEKTA, PEKOMEHIYIO MCIIOJb30BaTh MOIEIb OKHa Dalabase
B Access. OHa codyeTaer JeTKOCTb HaBUIAIIMH, KOTOPYIO IPEIOCTaBISICT
MOJIb30BaTeNIsIM OKHO TIPOEKTa, W OTCYTCTBUE HEYIOOCTB, BO3HUKAIOIINX
BCJIEZICTBUE CBSI3€il MEXIY OCHOBHBIM OKHOM TPUJIOXEHUS U OKHOM, C
KOTOPBIM paboTaeT rnojb3oBaTenb. Beab okHo Database — 4acTbh mpuiio-
XeHMs ¢ Kiaaccuueckoi MDI-apxutexrypoil.
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T A ST

Mactep

Macrtep — 370 elle ogHa pa3HOBUAHOCTb apXUTEKTYyphl MHTepdeiica, IMu-
pOKO mpuUMeHsieMasi B IPpUIOXKEHUIX, padoTalomux ¢ 6azamu gaHHbIX. Kak
MpaBUJIO, MacTep COCTOMT M3 MOCJEIOBATEIbHOCTU IMAJOTOBBIX OKOH,
OTKpbIBa€MbIX B OMpeleJeHHOM nopsake (puc. 13-7).

Setethed Fllds

=

gory D
Ouanitl yF e Linit

Puc. 13~ 7. Macmepw wupoxo ucnoav3yromesa ¢ Microsoft Access 2000

Yamie Bcero mactep HUCIOJb3YIOT, UYTOOBI OOJIErYUTH IOJIb30BaTEISIM
BBITTOJIHEHUE MMOBTOPSIOLIMXCS 3aJa4 — HalpuMep, NMPU YCTAHOBKE U KOH-
(GUryprupoBaHUU HOBBIX YCTPOMCTB B cucteme. Ho, KOHEUHO, MX MOXHO
MPUMEHHATL A IJIST TOAAEPXKHU pabodyux [POLECCOR B MPUITOXEHUIX, pa-
OoTalolMX ¢ 0azaMy JaHHBIX.

MacTephl TakXKe MOJIE3HBI IS MOMIEPKKU CAOXHBIX PAOOU MK MpoLec-
coB. Ecim pabGoumii mpoliecc COCTOMT M3 HECKOJbKUX Pa3IMYHBIX 3a1ad,
BBITIOJIHSIEMBIX B OIIPEICICHHOM IIOPSIZIKE, TO CTPYKTYPY MOJIb30BaTEIbC-
Koro uHrepdeiica MOXHO OpraHM30BaTh B BUAEe Mactepa. MacTephsl He3a-
MEHHUMBI, ec/iu paboyuil ripoiiccc COCTOMT M3 MHOXECTBA YCJIOBHBIX 3a-
Jlay, TO €CTb 3aJa4, BHIMOJHEHUE KOTOPBIX 3aBUCUT OT BBHIMOJHEHUST HEKO-
TOPOTO yCJIoBUsA (HampuMep: «ECiiii BRIMOTHSIETCS yCloBre A, BBIITOJHUTH
3agavyy 3, a 3areM 3amauyy 4; eclM BBIIOJHSETCA YCI0BHE B, mepeitn K
BBIMOJIHEHU IO 3amauu O» ).

MacTtepbl MOTYT NOJICPKUBATh CJIOXHbIE pabouyne MpoLECChl, TOJBKO
eCJIU OTAeNIbHbIC 3aJayd WX MOCJAeIOBaTeJIbHOCTU NEHUCTBUN BBIMOJHS-
IOTCS B TOM TIOpPSIIKE, B KOTOPOM MX MpeJjiaraeT BBIMOJHATh MacTep. [lo-
NOOHBIE CUTyallMM Ha MPAaKTHKE HE CTOJb YaCThl, KaK MOXET IMOKa3aThCS.
Ecnu e mopsimok BHIIMOJHEHUS 3a4ad He MMEET 3HAYCHMsI, OpraHu3anus
MMOJIb30BaTEJIbCKOI0 MHTepdeiica B BUAE MacTepa — HE caMoe Jiydllee pe-
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meHue. [To kpaiiHeit Mepe, MPEeAYCMOTPUTE albTePHATUBHBIN CIIOCOO BbI-
MOJTHEHUS 3TOM 3amayuu.

Ecnu mactep uicmionib3yeTcsl B IpUJIOXKEeHWH, paboTaolieM ¢ 6a30ii 1aH-
HBIX, 00paTuTe 0cO00e BHMMAaHUE Ha TO, KaK OYIyT COXPaHSITbCSl BBEACH-
HbI€ MOJb30BaTEISIMU NaHHbIe. B 0OBIYHOI Momenu Mpu BBOAE JaHHBIX
MOJIb30BaTeNb B JII0OO MOMEHT MOXET OTMEHUTH BCE BBINOJHEHHbBIE U3-
MEHEHHUS, HalmpuMep, e 1kHYR KHONKY Cancel: BBeneHHass HHQOPMALLH I
He OyleT coxpaHeHa, U CUCTEMa BEPHETCS K TOMY Xe COCTOSTHUIO, B KOTO-
pPOM HaxoAwiach Iepeq TeM, Kak MoJb30BaTelb Hayal BBOIUTH AaHHbBIE.

BbI MoXXeTe CITpOeKTUPOBATH MOJIb30BaTELCKOE TTPUJIOXKEHWE TaK. YTO-
OBl TTOJIb30BaTEb COXPAHSI BBEACHHYI0 MHMOPMAIINIO TIPU KaXIOM [1¢]e -
XOle K CJIeyIoIIei CTpaHuIle, VI Xe MOATBEPXKIal COXpPAaHEHUE yXKe BBe-
JNIEHHBIX TaHHBIX 110 3aBepIIeHUN PabOTBl ¢ MAacTePOM MM OTKa3e Or U3-
MEHEHMI, BBITTOJTHEHHBIX B OMHOM M3 €ro OKOH. $I He peKOMEeHIyl0 HU
OIVMH U3 3THX CITOCO0OB KaK I1PE/ANOYTHTENLHEIN, HO €CITA MOJIb30BaTE N
BBOJAT 3HAYUTEJNbHBI OO0BEM MAHHBIX MPU MOMOIIM MacTepa, CIeayeT
MPEAYCMOTPETh YIOOHBIE MEXaHU3MbI MOATBEPKACHWS BBOIA.

He Oynmer nuiiHei#t BO3MOXHOCTh MPUOCTAHOBUTh PabOTy € MACTEPOM,

YTOOBI MPOAOJIKUTD €€ O3 HEE. DTO MPAaKTUUHOE pellleHne, OJHAKO pea-
JIN30BaTh €ro TOBOJLHO CJIOXHO, MOCKOJbKY B 3TOM clydyae MpUaeTCs mpe-
JIYCMOTPETh AOTOIHUTEIEHLEIE MEXaHU3MbI: [UISI BPEMEHHOTO XpaHEeHUs

NIaHHBIX, OTIPe/IeJIeHHsI 111ara, Ha KOTOPOM I10JIb30BaTeb MpepBaj paboTy
C MacTepoM U BO3MOXHOCTH TMPOJOJXKATh paboTy ¢ TOTrO IIara, Ha KOTO-
pOM OHa OblTa MpepBaHa.

Utom

B 2710i1 ry1aBE MbI MO3HAKOMWJINCH C PA3JIMYHBIMUA BapUaHTAMU CTPYKTYPbI
dopm. Ha camom BBICOKOM YpOBHE apxXMTEeKTypa MHTepdeiica cCucTeMbl
pasnmesisieTcsl Ha ABa Kjiacca: S I-cucTevnl, B KOTOPBIX MOJIb30BaTe/In pa-
60TaIOT C OAHUM OKHOM, U M D [-cucTemul, no3B0Js01IIHE OTKPbIBATh He-
CKOJIBKO OKOH.

CyliecTByeT ABe pa3HOBUAHOCTU S[)I-crcrem: pabodyas KHUra M UH-
tepdeiic, ucnonnsytomuii cTuiib Microsoft Outlook. Kaxnas umeeTr cBou
MPEeUMYLIECTBA U HEIOCTATKH MPU MCIT0JIb30BAHUU B KOHKPETHBIX YCIOBU-
ax. MDI-npunoxenns Goxee pazHOOOpasHbl: 3T0 U Kiaccuyeckue MDI-
CHUCTEMBbl, U MAJIOTOBbIE MAaHEJU YIpaBJeHU S, peaJn30BaHHbIE B MacTepe
0a3 maHHbBIX Access, U UHTepdeiic B BUAE MPOEKTa, MPUMEPOM KOTOPOTO
cryxut Visual Basic. 1 HakoHel, uaTepdeiic, opraHn30BaHHBI B BUIE
MacTepa yalle BCero WCIOJIb3YeTCsl, YTOOBbI OOJIErYUTh T0JIb30BaTEIISIM
BBINIOJIHEHUE [OBTOPAOUIMKCH 3a1a4.

B cnenmytomieit raBe Mbl pacCMOTPUMM BHYTPEHHIOK CTPYKTYpY (opm,
OIpeesieMylo CTPYKTYPOil CYIIIHOCTEH B MOJEJIU JaHHBIX.
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B nmpeapiaymux rinaBax 3Toro pasaea Mbl KOHLEHTPHPOBAIM CBOE BHUM-
HME B OCHOBHOM Ha pabouux mpoueccax, a MoIe/bL JaHHbBIX OCTaBajlach 3a
paMKamu obcyxkneHus. B aToii riaBe MBI pacCMOTPUM B3aUMOCBSI3b MEX-
Iy BHYTPEHHE! CTPYKTYypOil OTAETbHBIX (hOPM M CIIOCOOaMU TpencTaBie-
HUS CYIIHOCTE B MOIENU JAHHBIX CUCTeMBI. PeilcHie, Kakue UMEHHO
JNaHHble 0TOOpaxKaTh B KaX/A0#l OTAEIbHOI (hopMe, 3aBUCUT OT CTPYKTYPbI
pabouux npoieccon. Ho mocie Toro Kak 3To pellleHrue MPUHSITO, BHYT-
PEHHSS CTPYKTypa (DOPMBI U BBIOOP 3JIEMEHTOB YIIPaBICHUS, IPUCYTCTBY-
IOIIMX B HEM, OMpPEAeNsIOTCS CTPYKTYpaMu AaHHBIX, MPEACTaBIEHHbIMU B
aToil (hopme.

[Mpexne Bcero, cieayeT ONMpeAeauThCs, KakKUM 00pa3oM OTpa3uTh B
¢dopMe MoIeb «CYIIIHOCTU — CBSA3W». ByneT a1y B Hel NpenctarieHa ogHa
CYLIHOCTb; WJIU JIB€, MEXIY KOTOPbIMU CYIIECTBYET CBSI3b «OAMH K OLHO-~
My», WU JIBE, MEXIY KOTOPBIMU CYIIECTBYET CBSI3b «OAUH KO MHOTHM»;
win Tpu u 6osiee cyuiHocteit? Kak cBsizaHa KomMno3niis GopMbl ¢ MOIIE-
JIBIO «CYIIHOCTM — Chsi3u»? Bedb MeXIy CTPYKTYpaMu HAHHBIX U BHYT-
peHHell CTPYKTYpoii pazpadaTbiBaeMoii (pOpMbI CYIIECTBYIOT OMpeneaeH-
Hbl€ 3aBUCUMOCTHU. DTU 3aBUCUMOCTH, KaK U Pa3MYHble BApUAHThI apXU-
TeKTYpBl MHTepdeiica, 0 KOTOPHIX IUTa peub B T1aBe |3, OTHIONb He TIpes-
CTaBJISIIOT COOOM CBOJI KECTKO OTPENEIIEHHBIX TIPABWJI — 3TO BCETO JIMIIb
o0II1e TPUHIIUITBI KOMITO3ULIMH (HOPM TOJIb30BaTEIBCKOTO MHTepdeiica,
S 30Ky MX, OCHOBBIBAsICh HA TUTIMYHBIX ClIyyasix U Haubosiee pacmpoc-
TPpaHEHHBIX BApUAHTaX CTPYKTYD JaHHBIX.
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MpocTble cywHoCTU

CHavayia pacCMOTPUM CUTYyallMIO, Koraa B (popMe T0KHA OBITh IpeICTaB-
JIeHa OJIHa MpoCTasi CYIIHOCTEL, TO €CTh CYIIHOCTEL, KOTOPOl COOTBETCTBYET
equHCcTBeHHas Ta0Hia 6a3sl JaHHBIX. Ecau 9Ta cyliHoOCTh CBsI3aHa C apy-
TMMHU CYIIHOCTSIMU, TO OHA JTMOO HAXOAMUTCS HAa CTOPOHE «MHOTHE» ITUX
CBsI3eli, MO0 OCTaJIbHBIE YUACTHUKU CBSI3ed HUKAK He IpeICTaBIeHBI B
co3naBaeMoil dopme.

CymnHoctb Customers (ITokynaTtenu), mokasaHHas Ha puc. |4-1, Haxo-
JIIUTCS Ha CTOPOHE «MHOTHE» BCEX M300paK€eHHBIX Ha AuarpaMme CBsI3ei,
32 MCKJIIOUEHMEM CBS3U MEXIY Hell U cyliHocThio Orders (3akasnr). CKo-
pee Bcero, TIe-TO B ITOJIb30BaTEIbCKOM IIPMJIOXKEHUU CYIIeCTBYeT hopma,
npenHa3HaYeHHas IUIST BBoJa WM OOHOBJICHUs MH(GOpPMAIIMKU O TOKyIaTe-
nsax. (Takast ¢popma cyllecTByeT, JaxXKe eCIM BCe JaHHbIe O MOKYyNaTessXx,
XpaHUMBbIE B CUCTEME, ObUIM U3HAYaIbHO MOJYYEHBI U3 IPYTUX UCTOYHU -
KOB WU MPU BBOAEC MHGOOPMALMU O APYTUX CYIIHOCTSIX — Hampumep, BO
BpeMsl 3aI0JIHEHUSI (hOpMBI ITPU MpUeMe 3aKa3a OT ImoKynatess). Boamox-
HO, Bbl HE COYTETE HYXHBIM BKJIIOYaTh CylIHOCTb Orders B popmy Cus-
tomers. Beb Ha TOTMYECKOM ypPOBHE 3TO aOCOTIOTHO pa3Hble CYIIIHOCTH, U
IIJIsT BBOZA JaHHBIX, TIPEACTaBICHHBIX B MOJEIN CYIIHOCThI0 Orders, B cH-
creMe, cKopee Bcero, Oyzmer otaesibHasi ¢opma.

r—| Employees

Customers

L———|— Shippers
[E——

Puc. 14-1. Dpacmenm duazpammor «CywHOCMU — C6A3W»

HUrak, cyiiHocTh Customers (IToKynarenan) HaxXomWUTCsS Ha CTOPOHE
«MHOTHE» BCEX CBSI3EH C CYUIHOCTSMM, TpelcTaBIeHHBIMU B (hopme, mpes-
Ha3HAYEHHOWM JIs1 BROIA U OOHOBJIEHUS WHGMOPMALKK O MOKYIAaTeIsIX,
[TosTOoMy B TaHHOM cJIy4ae €€ MOXHO paccMaTpuBaTh KaK IMPOCTYIO CYIII-
HOCTbh. DTO CYIIECTBEHHO O0JIerdyaeT MpoLecC MPOEKTUPOBAHUSI TAKOM
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GopMBI: HE HYXHO UCIOJIb30BaTh MOAYMHEHHBIE (POPMBI U IIpeAcTaBlie-
HUs DaHHBIX B Bume gopmupyemoix madauy (grids). CremyeT Bcero JHIIb
BBIOpATh 2JIEMEHTHI yIIpaBJIeHUST, HAUOoJee TOIXOIIINE AJIST KaXKI0To U3
moJieit Tatuiuniinl Customers (0 TOM, Kak 3TO CliejlaTh, pacCKa3bIBaeTCs B Cle-
NIyIOIel I1aBe) M pa3MeCTUTh UX Ha IPOEeKTHpYyeMoil (popMme.

PazymeeTcs, pasMeriaTts 3J1eMEeHTHI yIIPaBIeHUS CIeAyeT He KakK IToma-
710, a Mo BO3MOXHOCTH, COOIIONasl Bce MpaBwiIa, MEPEINCIeHHBIE B pyKO-
poacTee «The Windows Interface Guidelines for Software Design» («Pyko-
BOJZICTBO MO pa3pabotke uHTepdeiica mist Windows-1ipuioxeHnii»). Mex-
Iy BHEIITHUMHM KpasiMU 10Jis GOPMBI ¥ 3JIeMEHTaMM yIpaBIeHMS HeoDxXo-
IYMa TpaHULa [IIUPUHON B 7 eIMHUIL KOOPAUHATHOM CETKU, PAaCCTOSIHUE
MEXIy ABYMSI COCEIHUMMU DJIEMEHTAMU YIIpaBJIeHUs HOJKHO COCTaBISATh
He MeHee 4 eqMHUI KOOPAMHATHOM CeTKU; caMble TJIaBHbIE DJIEMEHThI yII-
paBJICHHUS ClIelyeT IOMECTUTh B JIEBOM BepXHeM yriy ¢hopMbl. B aToM HeT
HUYEro CJIOXHOTO, €CJIM pa3Mepbl MPOECKTUPYEMO (POPMBI He CIIMIIKOM
KECTKO OIpaHUYEHBl U B HEMl HE OYeHb MHOTO OTIEJIbHBIX 3JIEMEHTOB yII-
paBiieHUs (B IPOTUBHOM Cllydae MPUACTCS I0JOMAaTh I'OJIOBY, YTOOEI yMe-
CTUTb BCE 3TU KHOMNKM, ITOJSI M CHMCKY Ha HEOONBIIOM IIPOCTPAHCTBE).

OpmHako ciay4yad, KOraa B OmHON opMe HYKHO pa3MeCTUTh MHOXECTBO
pa3IMIHBIX 3JIEMEHTOB YIIpaBJIeHUS, He Tk ¥k peaku. B Microsoft Access
n Microsoft Visual Basic uncio 3JieMeHTOB yIIPaBiIeHUs, KOTOPbIe MOXHO
pa3MecTUTh B OfHOI (opme, orpanudeHo. g dopmel win otdyera Mic-
rosoft Access OHO He MOXET OBITh OOJIbIIIe 754, IpUUEM DJIIEMEHTHI, BKIIIO-
YyeHHBIe B (OPMY M BIIOCJIEACTBUHU yAaJeHHBIE, TAKXKe BXOIST B 9TO YHUCIIO.
Hnsa dopmbl Microsoft Visual Basic MakcuMaabHOE YHCIIO SJIEMEHTOB YII-
paBiaeHuss — 254 (IIpU 3TOM ABOMHBIE «CTPEJIKW», MO3BONAIONINE YBEIH-
YMBATE WIM YMEHBIIATh YMCJIOBBIE 3HAYEHUS B IIOJIe, pacCMaTpUBAIOTCS
KaK OJMH JIEMEHT YIIpaBJIeHUsI).

Ha npakTuke ke, oIHAKO, peIKO BCTpedaloTcss (POpMbI, KOTOPBIE CO-
nepxat 6osee 25— 30 oTmeNIbHBIX 2JIEMEHTOB YIpaBiaeHUs uian rpymnmn. (3a-
METbTe: 5 CKa3zaja «OTHeJbHBIX 3JIEMEHTOB MJIM TPYIIIT», ITOCKOJBKY TPYII-
a, COCTOsIIasl U3 TpeX MepeKIoYaTeicii, 0O4eBUIHO, BOCIIPUHUMAETCS KaK
OTIEbHBINM JIOrMYeCKUil 2emMeHT). MTak, 4To Xe aejiaTh, €CliM B Ballei
MOJIEJIM JaHHBIX €CTh IIPOCTasi CYIIHOCTh ¢ 75 aTpubyramu?

CoBetylo oToOpaxaTh JaHHBIEe IO YacTsIM, a He BCe OOHOBPEMEHHO.
CaMBlil TPOCTOM BBIXOI — CTPYNIMPOBATH MOJISI MO KAKOMY-JIMOO TIpH-
3HAKy WJIM pa3OWTh WX Ha OTHEJbHBIE KaTeropuw. Sl cHadaja BHIOMpaIO
aTpuOyTHI, ITO3BOJISTIONIME OMHO3HAYHO OIIPEHS/MTh 3Ty CyIIHOCTh. Ho
YUTUTE: CIIMCOK TAKUX CYIIHOCTEN OTHIOAb HE OrpaHUYMBAETCS ATPUOYTa~
MU, BXOOSIIUMU B KJIHOU-KAHIWAAT, a BKIIOYAeT TaKKe OIMucaTeJIbHbIE aT-
puOYTHI, TTO3BOJISIONINE TT0JH30BATENISIM IIPOBEPUTH, C KAKMM 3K3EMILIS-
pOM CYIIIHOCTA OHU paboTaloT.
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HOns cymHoctn Customers (Hokyiarein) B TakKylo TPYNy d1pubyTon,
10 KOTOPbIM MOXHO OJJHO3HAYHO OT1[)¢/1¢/11MTL CYIITHOCTh, BOMAYT aTpuly-
ThI, TIPEACTABJISAIONINE aApec MOKYyIaTeasl, ero uMs, a TakxXe, BO3MOKHO,
aTpuOyT, rnpencTasnsioulil coTpyIHMKAa OTaesa Mpoaax, o0CIyKrBaoIe-
ro atoro nokymnaress. us cymHoctu Products (IIpoayKThl) Takyio TpyImy
coctaBaT atpubyThl ProdictCaregory(Kareropust mponykra), Name (Haw
MeHoBaHue) U Description (Onucanue). DTy TPYIILy cleAyeT ITIOMECTUTh B
BepxHel 9acTh (hOpMBL: OHA JOJDKHA OTOOpaKaThes Becerga, Korma popMa
OTKpBITA.

Ocrasiuecs aTpuOyThl MOXHO pa3leJINTh Ha OTAEIbHbIe TPYIINbI, BCe
9JIEMEHTBI KOTOPBIX JIOTUYECCKU CBH BN MCHIIY Cc0001 M MOJIKHBI OT¢ >i’1g}:*
XaTbcsl omHOoBpeMeHHO. st cymHocTtu Customers MOXHO CTPYIIIMPOBATh
aTpuOyTHl TakK; aTPUOYTHI, OTHOCHIINECY K YCIOBUSIM 3aKIIOUCHUS KOH-
TpakTa Ha MOCTABKY MPOAYKUMU (pa3Mepbl CKUAOK, CPOKUA U CIOCOO Of-
JlaThl) O0OBEAMHUTD B OIHY TPYIIY; a IOMOJHUTENbHYIO MH(HOPMALINIO O
yacTHOM fHle win ¢upme, 3akasapiieil Topap (baMuaus U UM JUlia,
cIesaBIIero 3akas, haMWwins U UM MeHeIXepa 1Mo mpoaaxaMm U T. .) — B
apyrywo. s cymHocTu Producis — 06beAMHUTD aTPUOYTHI, OTHOCHIIIMECH
K TeXHUYECKOU crierhicaliny MpogyKIWd, B OQHY TPYIIY, a CBEICHUS
00 yrmakoBke M pachacoBKe TOBapa — B IpyTYIO.

PaznenuB aTpuOyThl Ha HECKOJBKO TpPYIIN, OMpeNeIuTech, KakK 3TH
IPYIIbI OyAyT MpeacTaBIeHbl B pa3pabaTeiBaeMoil hopme. MoxHO pa3zme-
CTUThb HECKOJIbKO BKJIAJIOK B TJIaBHOW (hopMe — IO OJHON Ha KaxKIyro
rpymnmy aTpuOyToB. JIMYHO S MPEeAoYnTAaI0 3TO PelIeHUE BCEM OCTATbHBIM:
TakKasl CTpyKTypa TJ1aBHOI (hOpMbl OUeHb yIOOHA U HAaIIsIHA — TI0JIb30Ba-
TeJIW cpa3y BUIAT, Kakas NOMOJHUTeJbHas WHMoOpMauus AOCTYNHA U3
rinaBHol (popmbl. Ho 3TOT momxon, 1ieiecoo0pa3Ho UCMOJIb30BaTh, TOJbKO
eciu y Bac He OOJbllle MATU-IIEeCTH OTAEAbHBIX IPYII aTpUOYyTOB.

Ecnu otnenbHBIX TpyIin aTpuOyTOB MHOXECTBO, pa3MECTUTE BCE TPYII-
Mbl UJIM HEKOTOPbIE W3 HUX Ha @cnomozamensuix gpopmax (subsidiary forms)
BcmomorarenbHbie GOPMBI MOXKHO HCIIONLIORATL, U €CIM aTpUOYTHI 11 OT-
NeJbHBIX TPYyMIax He YMellawTes Ha ofHOM Bkiagke. I[lomecTute Ha oc-
HOBHOMI (hopMe KHOTMKH, [IIE/1Kas KOTOpbIe, MOAb30BaTeu OyayT OTKPHI-
BaTh BCIToMoraTebHble opMbl. Takass KOMIO3ULIMS TJIaBHOU HOpMBI Ha-
TMOMUHAET JMaJIOTOBYIO MaHe b yrpaBiaeHuss. OnHaKO U 3IeCh He CleayeT
BBIXOAUTH 32 PAMKHU pa3yMHBIX MpejenoB. PacmonoxeHue Ha ri1aBHOM ma-
HeJM BEJMKOTO MHOXECTBAa KHOIOK, OTKPBIBAIOIIMX BCIIOMOTATEIbHbIE
(opmbl, HUUYTH He JTydlie, YyeM T1aBHas ¢hopma c 33 Bkiaagkamu. Jlyumre
BBI3bIBATh BCIIOMOTaTeIbHbIEe (POPMBI U3 MEHIO.

Ecnu BBl pelinau Mcmoib30BaTh BCIIOMOTaTeIbHbIE (POPMBI, OTKphIBae-
Mble€ U3 TJIaBHBIX, 1M03a00ThTECh O MOAJAepKKe KoHTekcTa. [lonb3oBarenu
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10JDKHE! 3HATh, K KAKOW 0CHORHOI ¢hopMe WM ee (pparMeHTy OTHOCUTCS
OTKpbITast BcrioMorarenbHas ¢opma. YToOB HarmoMuHaTh UM 00 ITOM,
BKJIIOUMTE BO BCIIOMOTATEJIbHYIO (pOPMY HEKOTOPBIE DJIEMEHThl OCHOBHO-
ro IMaJoroBOTO OKHA, M3 KOTOPOro Obljaa OoTKphiTa 3Ta opma. He 06s13a-
TeJbHO TOMEIIATH BO BCIIOMOTATEIbHYI0O (DOPMY BCIO TPYMITy 3J€MEHTOB,
K KOTOPOIi OHa OTHOCUTCSI — JOCTATOYHO JUIb MHMDOPMALIUU, HEOOXOIU-
MOW IJis1 TIPUBSI3KU BCIIOMOTaTebHOU (OPMBI K OCHOBHOM.

CyliecTByeT M Ipyroe peuieHue: ciaejiaTb BCIIOMOTaTeJbHbie (HOPMBI
MojanbHbIMU. [loxanyit, 3T0 OMUH K3 TeX pelKUX CilyyaeB, KOrjaa MOAab-
HOCTb BIIOJIHE YMECTHA, MOCKOJIBKY IMOMOTAET I10/LIEPKUBATL HEPA3PBIB-
HOCTb KOHTEKCTa MOJIb30BaTebcKoro nHrepgeiica. Ho He 3a0biBaiiTe, 4TO
MozabHble (POPMBI CUJIBHO CTECHSIIOT MOJIb30BaTeNiell, OrpaHUYUBas CBO-
Oony ux nevictBuii. [1oaToMy 51 COBETYIO UCMOJIB30BATh 3TU (POPMBI TOJIBKO
TaM, T'ile HET HUKaKOT0 UHOTO BbIXO/a, HallpuMep, AJIS MOJAEPXKKU KOH-
TEeKCTa HeJib3s MHaue N100aBUTh BO BCIIOMOraTebHYIO (OpPMY HECKOIbKO
3JIEMEHTOB U3 TJIABHOIA.

Ecnu Bl He XOTUTE UCITONIB30BATH MHOXECTBO BCIIOMOTATEIbHBIX OKOH,
pa3MEeCTUTE BCIO NOMOJHUTEIbHYI0 MH(DOPMALIMIO B HECKOJbKUX NOOUUHEH-
Hbix ghopmax (subforms) rmaBHoit dhopmel (B Visual Basic ato cnenuanbHbie
9JIEMEHTHI yIpaBiieHUs — (peliMbl). MHe He OueHb HpaBUTCSI TAaKOU MO/~
XO[l, MOCKOJIbKY TaK AOBOJBHO CJIOXHO MOAAEPXUBATD [10JLI0BUATENBCKINA
KOHTeKCT. HeoOxoamMo npenycMOTpeTh MeXaHU3M, [1O3BOIAIOILHIT TTOJIB30-
BaTeNlo B JIIOOO MOMEHT OMpeneNuTh, KaKyl0 UMEHHO U3 MOMYUHEHHBIX
¢GOopM OH BUIOMT Ha 9KpaHe cBoero MoHuTopa. Eciu otobpaxkeHue opm Ha
9KpaHe ynpasisieTcs Py MOMOIIM MEHIO, TO He TaK YX ITPOCTO MOACKAa3aTh
TOJIB30BATEIIO, YTO JJIS1 IOCTYTIA K AOTIOTHUTEIbHBIM TaHHBIM U3 3ToM (hop-
MBI OH JIOJI)KEH BOCTIOJIb30BaThCsl KOMaHAamMu MeHio. KHomnku wim mnepe-
KJTIOYaTeNIM TOXe HE CMacyT — TMOJb30BaTe/Id MOTYT HE TMOHSATh, MOYeMy
Mocjie 1iesyka 3TOM KHOMKM 3KpaH MPUHUMAaET COBEPIICHHO APYroil BUI.
S Bce-Taku cuMTal0 ONTUMAJbHBIM pellleHueM (POpMy C PacroOXKeHHBIMU
Ha Hell BKJIaJKaMU U PEKOMEHAYI0O MPUMEHSITh 3TOT W3BECTHBI U WCIIbI-
TaHHBIN METOJ KaK MOXHO 4aile. 3aueM nmpuderaTb K HeCTaHIAPTHBIM pe-
IEeHWSM TaM, IJe MOXHO OOOMTHUCH MPUBBIYHBIMU CPENCTBAMU?

Cesa3n «oauH K 0gHOMY»

B GonbuinHCTBE ciiyyaeB mpoliecc pa3padoTKu OPMBI, [1PENCTABNSIOLIE T
ABE CYLIHOCTH, MEXAY KOTOPbBIMU CYLICCTBYET CBSI3b «(iiH K OOJHOMY»,
MPUHIMTNUAIBHO HUYEM HE OTJIMYAETCs OT pa3paboTku GhOpMbl, MPeICTaB-
JISTIOIIEN TIPOCTYIO CYIITHOCTh. MOXKHO HaIlMCaTh 3dipoc, OObeAUHSIIONINIMN

ToJIsl ABYX TabJWIl, U 3aTeM paboTaTh ¢ MOJYYEHHBIM Pe3yIbTaToOM, KakK C
OTHOM TIPOCTOM CyiIHOCTHIO, ECIM 3TOT pe3ysibTaT COMEPKUT MHOXECTBO
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aTpuOyTOB, KOTOPbIE CJIOXXHO OTOOpa3uTh B OJHOM (hopMme, UCIONIb3yiTe
re XK€ METOIbl, YTO U MPU MPOEKTUPOBAHUU (OPMbI, MPEACTABISIONIEIH
OIIHY TIPOCTYIO CYIIIHOCTb.

Korna ocHoBHasi CyIIHOCTD SIBJISIETCSI YYACTHUKOM HECKOJbKUX CBSI3Ei
«OIMH K OTHOMY», HAUJYy4YIIUI BapuaHT KOMITO3ULIUU (HDOPMBI OTIpEAeIs-
eTcsl camoil mpupomoi cBsizeil. Eciu cBsI3u Mexay CVILIHOCTAMH MOTYT
CyILIECTBOBATh BCE 0OJHOBpeMEHHO, paccMaTpUBalTe MX KaK €AWHBII Ha-
0op 3amuceii, UCIOJb3YS OJHY WJIU HECKOJbKO (opM ISl OTOOpaxkKeHUsI
MAHHBIX TTOJb30BATEN0. DTOT clyvyail ONMSATh-TaKU MPUHLUTUATBHO HU-
YyeM He OTJMYaeTCs OT MPOEKTUPOBaHUSI HOPMbI, TIPEACTABISAIONIEH ONHY
MPOCTYI0 CYIIHOCTb.

OnHaKo BO MHOTHMX CJTy4asix CBSI3U MEX/y CYIIIHOCTSIMU SIBJISIIOTCSI B3au -
MOUCKJIOYAIOIIMMU: HAIPUMEDP, CBI3b MeXAY cyliHoCTIMU Product (ITpo-
nykT), Beverage (Hanmutoxk) u Cheese (Coip). Kaxapiii mpoayKT MOXET OT-
HOCUTbCS K OHOW M3 KaTeropuii, HO He K 00eMM OIHOBPEMEHHO — 3TO
MOXeT ObITELJIMO0 HATTUTOK, JIMOO COPT Chipa. B Takux cuTyalusix UCIOb-
3yiiTe monuuHeHHbIe (OpMbl WiIn PpeliMbl — pa3yMmMeeTcsl, eCii Bbl He
CJIMIIIKOM CT€CHEHbI OTPaHUYEHUSIMU Ha pa3Mepbl OCHOBHOU (hopMBblI.
31ech BaM He HYXHO 3a00TUThCSI, YTOOBI MOJIb30BaTENb MOHSJI, YTO B AaH-
HOM KOHTEKCTe €CTh JaHHbI€, HEeITOCPEICTBEHHO CBSI3aHHbIE C OCHOBHOM
dopmoit — TaKMX TAaHHBIX IIPOCTO HE CyllecTBYeT. bonee Toro, BKiIamKu,
pa3MelleHHble Ha OCHOBHOI (hopMe, TOJIBKO 3aITyTaloT MOJIb30BaTes.

Ecnu xe BaM Bce-Taku He ymaeTcsl pa3MecTUTh BCIO HEOOXOAUMYIO
vH(bOPMALIMIO B OMHOU (hopMe, MPUMEHUTE METON, KOTOPBIA MBI y>Ke 00-
CyXIaju, KOria roBOpUJIM O MOJAEIUPOBAHUM TPOCTHIX cyllHOCcTeil. Pa3-
OeiiTe Bce 37eMEHTHl (DOPMBI HA TPYMIbl U PACIIOJOXUTE 3TU TPYIIBI Ha
BKJIaZIKaX OCHOBHOU (hOpMbI UM BO BcrioMorarteabHbIXx dopmax. Pazmec-
TUB DJIEMEHTBI YIIPaBAeHUS, MPEeACTABISIONINE aTPUOYTH MOAYMHEHHOMI
CYIIHOCTH, Ha BKJajaKe GOpMbl, MpuaymMaite 00LIce HAUMEHOBAHUE TSI
9THX aTPpUOYTOB U MCTIOIB3YITE €ro B KaUeCTBE 3arojioBka BKiaaKu. Eciu
3aroJI0BOK BKJIAIKU (MJIM Ha3BaHWE KHOIKMW) OyIeT MEHSAThCS KaXAbli pa3
MO Mepe BbIOOPKU HOBBIX 3aMUCeil U3 TaOIUIBI, BBl PUCKYETE OKOHYATEb-
HO 3aMyTaTh MOJb30BaTENS.

[To Toi1 xe camoit MpuuKMHE 51 cTapaloCch He pa3MellaTb aTpUOYTHI MO~
YMHEHHOW CYIIIHOCTW Ha TEepBOM BKJIaakKe B ¢opme, eciu MoJab30BaTenu
MOTYT nepeOupaTh 3aMucu MepBUYHOTO Habopa, Tepexois OT OJHOH 3a-
nucu K apyroii. [1ockoabKy 371€MeHTHI YyIpaBJeHUs Ui BCeX MOAYMHEH -
HBIX CYIIHOCTE! pa3JMYHbI, BUJ OTOOpaxXaeMoil Ha 3KpaHe (GOpMBbI OyaeT
MEHSIThCSI BCSIKWI pa3, KOrga BbIOpaHa ciiefyloinas 3anuch. Eciu Ha mep-
BOM BKJIQJKE HET aTPUOYTOB MOJAYMHEHHOM CYIIHOCTH, BHEUITHUI BUI (hop-
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MBI HE MEHSETCA, U 9TO MMO3BOJUT HECKOILKO YBEIUYUTh IIPOU3BOJAUTEIb-
HOCTb, TaK KakK OTIIaJA€T HE00XOAUMOCTbh YaCTOro OOHOBJIEHMUS 9KpaHa.

CBa31 «OOUH KO MHOTMM»

Bo MHOTHX hopMax mpencTaBlieHbl CYIITHOCTU, CBSI3aHHbIE OTHOUIEHUSIMU
«OIWH KO MHOTUM», [Ipy KOMIIOHOBKe TaKMUX (hOpM, KaK IIpaBUJIO, HE BO3-
HUKAaeT 0COOBIX TPYIHOCTEM, MOCKOJbKY CYLIECTBYET MpaBUJio: B (hopMe
N0 HE!l OBITH NnpeacTaBjJCHbI CBA3U «OOUH KO MHOTHUM», a HEC «MHOTI'MC K
OJHOMY».

[Tpu MomeaupOBaHUM CIOXHBIX CBSI3EH ropa3fo Mpolle paccMaTpuBaTh
OTIEJIbHBIE 3allMCU B TaOJMIAX, a He DK3EMIUISIPHI CcylIHocTeil. B aToMm
ciaydae hopMy clieyeT MPOeKTUPOBAaTh TaK, YTOOBI 3alMCH, YYaCTBYIOIIUE
B CBSI3M CO CTOPOHBI «O/IMH», OTIPEACIISIN, KaK1ue U3 3anceii, y4acTBYIO-
111X B CBSI3U CO CTOPOHBI «MHOTHE», OYAYT OTOOPaKaThCsl MOJb30BATEIO.

Hwu B KoeM ciyuyae Hesb3s 1OmMycKaTb OOpaTHOM CUTyallMM: KOTna 3a-
IUCh, YIACTBYIOIIAsA B CBS3U CO CTOPOHBI «MHOTHE», SIBIISIETCSI OIIpeaeis-
follleid — 3TO JIUIIb MPUBEAET K HEHYXXHOMY YCJIOXHEHUIO WIN MPOTUBO-
peyvusiM B JIOTUKE PabOThl CUCTEMBI U 3aIlyTaeT MOJb30BaTEJIsl.

HTak, Bbl yOEOUIUCH, YTO 3aTHCh, Y4aCTBYIOIIASI B CBSA3U CO CTOPOHHBI
«OIIUH», YIIpaBJIsieT oToOpaXkeHeM NaHHbIX B opme. Terepb pemnre, Kak
MMEHHO OyIyT 0TOOpaXaThCsl MOJIb30BATEIIO 3alIMCH, YYACTBYIOLIHE B CBSI-
31 CO CTOPOHBI «<MHOTHUEC». Y Bac JBa BapuaHTa AJIs1 Bbl60paZ BBIBOAUTH BCE
3aMucy cpasy WK oToOpaxaTb WX IO ONHOM. [IpM 3TOM MHOroe 3aBHUCUT
oT 00beMa MHMOpPMaLMK, BBIBOAMMOI ITOJb30BATE/IO: IJISI OTOOpaKeHUS
B TaHHOI (dopMe M3 KaXIO0il 3alMCU MOTYT BBIOMPATHCS WM HECKOJIbKO
roJiei, Ujiu Bce.

B mepBoM cnyyae Bbl MOXETE CIIPOEKTUPOBAaTh (POpMy Tak, YTOOBI B
Hell oTobOpaxannch cpa3y Bce 3anucu. Ha puc. 14-2 mist oro6paxkxeHUsT 3a-
nuceit, y4acTBYIOIIMX B CBSI3U CO CTOPOHBI «MHOI'HEY, UCTIOJNb3YETCs MO/~
YMHEeHHas ¢opma, pa3MelleHHas] B OKHE C HeIPePbIBHBIM PEXMMOM IIPO-
cMmoTpa. B momunmHeHHOI opme OTOOpaXkaloTcsl YeThIpe IOJsT 3alMceid,
YUYaCTBYIOIIUX B CBSI3M CO CTOPOHBI «MHOTHE». BbIOOpKa JaHHBIX BBIMOJ-
HsAeTCA U3 0a3bl JaHHBIX Northwind

[Tonoca npokpyTKu cripaBa Ha MOJAYMHEHHOM (popMe 03HAYAET, YTO HE
BCE 3aIUCH, BbIOpaHHBIE U3 0a3bl JAHHBIX, TTOMEIIAIOTCS B OKHE TTPOCMOT-
pa. OgHaKo ¢ TOYKHU 3peHHUS pa3pabOTUMKa 3TO TaKOW peXHUM OTOOpaxKe-
HUS, IIPU KOTOpOM B hopMe oToOpaxkaloTcsl cpasy Bee 3anucu. B cienyio-
el riaaBe Mbl pAaCCMOTPUM HECKOJIBKO IIPYTHX CIOCOOOB OTOOpaXxaTh B
¢opMe MHOXECTBO 3allMCei.
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Puc. 14-2. 3anucu, ynwacmeyrowjue 6 c6a3u co CmopoHbl <«MHO2ue»,
661600aMCA  00HOBDEMEHHO

S mpeanouuTaro pexXuM, IIpu KOTOPOM B (popMe OTOOpakaroTcs cpasy
BCE€ 3aIMCH, MMOCKOJIbKY OH JIydllle 00ecreurnBaeT MOAIEPKKY KOHTEKCTa.
Ecnu Bac CUJIBHO CTECHSIIOT OTPAHUYEHM s Ha pa3Mepbl (DOPMBI, UCTIONb-
3yiTe BCIIOMOTraTeIbHbIe (POPMBI IJ1s1 OTOOPAXKEHUSI JOTTOJTHUTEIbHOW UH-
dopmaiuu, npeaycMoTpeB crieliMaibHOE CPEICTBO BbI30Ba BCTIOMOTaTeNb-
HOl (hOpMbI U3 TJIAaBHOM.

Ho takoii cnoco6 He Bceraa MoaXOIUT — MOXET MOHAaA00UThCs BBIBO-
IUTH 3alCH, YIACTBYIOIIME B CBSI3W CO CTOPOHBI «MHOTHE», MO OTHOM
(puc. 14-3). B TakoM ciydae TIpuUIeTCS PEUIUTh ABE MPOOJIEMBI: MaTh
TOJTb30BATEJIIO TMOHSATH, YTO HAOOp HE OTPAaHWUYMBAETCS OMHOW 3aIMChIO,
oTobpaxkaemoit B hopMme, M 00eCreunuTh MeXaHU3M Iepexo/ia OT OJHOI
3aMUCUu K JPYTrou.

Puc. 14-3. 3anucu, ynacmeyrowue 8 céa3u co CMOPOHbL <MHEOZUEY,
6b6160051MCsL N0 00HOIU

KHOMKY B HUXHE W YaCTU OKHA MOTYMHEHHON (DOPMBI, TTO3BOJIAIOIINE
TTOJIH30BATENIO TIEPEXOIUTD K MPEIbINYIIei U Clenylolei 3acu, a Tak-
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Xe TepeMelnaThcsl B Havyalo M KoHell Habopa 3amMceil — 3TO cTaHAapT-
HBI MexaHM3M HaBuranuum Microsoft Access. B manHoM ciydyae Takoit
MOAXOA MMeeT OYEeBUIHBIA HEAOCTATOK: ABAa COBEPIICHHO OIMHAKOBBIX
3JIEMEHTa YIpaBJICHUS PACIIONOXEHBI Pi/IOM, IMPUYEM TOJIBKO MecTa MX
pasMelleHsT TO3BOIAI0T JOTagaThCsd, UYTO OAMH OTHOCUTCH K IMOIYMHEH-
HOI (bopMe U 00eCIeUrBaeT epeMeiic HHE MEXAY 3alUCSIMU TTOTYMHEH -
HOro Habopa, a Ipyroil — K OCHOBHOM (GopMe U YIPaBISIET TIEPEMELIEH

€M MEXJy 3alucsiMU OCHOBHOTO Habopa. Takoe peuieHue, KOHEUHO, He

AeTCH Tpyooid OIUMOKOM, HO M U3SIIIHBIM €r0 Ha3BaTh HEJb34.

MHorpa MexaHu3M Hapuialliiii MOXHO yOpaTh M3 OCHOBHOM (DOPMHBI,
JAMCHME ero APYTUMU 3JIeMeHTaMu yrnpaBieHusa. Ho mpu 3Tom mojb3oBa-
TeJbCKUI MHTepdeiic NoXeH ObITh TIIAaTeNbHO NMpoaymaH. Hampuwmep, B
dbopme Ha puc. 14-3 MOXHO 3aMEHUTb MEXaHU3M HaBUTALIUM, MO3BOJISIO-
UM mepeMelaTbesl MEXIy 3aMucsiMU OCHOBHOTO Habopa, 3¢ deKTUBHBIM
CpPeICTBOM TMOMCKA HYXHBIX KaTeTOPUH MPOIYKTOB U BHIOOPKM COOTBET-
CTBYIOIIUX 3amnuceil. Bpsg nu mosnb3oBaTensiM MoTpedyeTcss MpocMaTpu-
BaTh OJHY 3 IPYIOIl BCe 3aMTMCU OCHOBHOM (DOPMBI, CofepxXalue ciyxeo-
Hylo nHdopmManuo. 3aTo ynoOHOe CpeacTBO BHIOOPKM 3amuceil Mo 3amaH-
HBIM napameTpaM HaBEPHSKA OKAXETCS BECbMa 110JIC3HEIM,

KoneuHo, CT M MHOM BBIXOJA: 3aMEHUTb CTAHIAPTHBINA Mexa-
HU3M HaBUTALlMM APYTMM CPEACTBOM, 00eCleYMBaIOIIUM IepeMelleHue
MeXIy 3alMUCAMU. DTO MOTYT OBITh ClieliMalbHble KHOIKHU, T0JI0Ca MPO-
KPYTKW WJIW APYTOil HeCTaHAAPTHBI MeXaHW3M, pa3pabOTaHHBIN JTUYHO
BaMu. OgHAKO pagu COXpaHEHMUSs COTJIACOBAHHOCTU MHTepdeiica cienyer
M0 BO3MOXHOCTM M30eraTb MCMOJb30BaTh Pa3JMYHbIE CIIOCOOBI HaBUTra-
uuu. Ecnu ke 370 HEBO3MOXHO, BbIOEpUTE TapaguTMy MOJb30BATEIbCKO-
ro uHtepdeiica U IpuaepPXKUBANUTECH €e.

Hanpuwmep, onpenenurte cienyoliee NpaBuio: s epeMelieHus Mex-
Iy 34111 CHM . YYACTBYIOUIMMU B CBSI3U CO CTOPOHBI «OfIUH», OYIYT UCTIOJb-
30BaThCsl KHOMKHU, Toxoxue Ha KHonku Forward u Back manenu uHcTpy-
vedTons Microsoft Internet Explorer, a i nepeMeleHUs MEXIy 3amucs-
MU, yYaCTBYIOUIMUMHU B CBSI3U CO CTOPOHBI «MHOTIE», — CTAHAAPTHBINA Me-
xaHu3M HaBuranuu Microsoft Access. IlpuagepxuBasich 3TOro IpaBuia BO
Bcex ¢opMmax, UMEIOLIMXCS B CUCTEME, Bbl 00eCleynuTe COTJIaCOBAHHOCTh
uHtepdeiica. B aTtom cinyyae Bo Bcex opmax, MpeacTaBASIOIIMX MPOCThIE
CYLIHOCTH, U CHENOBATENLHO, HE VUACTHVIOUIMX B CBA3SX CO CTOPOHBI
«MHOTHE», IS MepeMelleHUs] MEXIY 3allMCAMU CIeayeT MCIOIb30BaTh
kHonku Forward u Back.

IMuorna popma conepXuUT faHHbIE U3 IEPBUYHON TaOMULbI, YUaCTBYIO-
11211 B HECKOJIbKUX CBS3SIX «OIMH KO MHOTMM>», U HYXHO B 3TOM Xe dopme
oToOpaxaTh 3aMMCU U3 HECKOJbKUX TAOJUI, YUaCTBYIOIIMX B CBS3U CO CTO-
poHbI «<MHOTHUE». COBETYI0, IO BO3MOXHOCTH, U30eraTh MOA0OHBIX CUTYya-




uuii. PasmecTuth B omHO# (hopMe JaHHBIE U3 HECKOJIbKUX TaOJUIl, yda-
CTBYIOIIMX B CBSI3SIX CO CTOPOHBI «MHOTHE», HE TaK IIPOCTO — TPYAHOCTHU
OyIyT M Ha 3Tare pa3padoTku ¢opMEI, U Ha 3Tane peannzanuu. Ho ecnmm y
Bac BCE K¢ HET MHOTO BBHIXOJa, Pa3MECTUTE HAaHHBIC U3 Pa3HBIX TaOJUII,
YYaCTBYIOIINUX B CBI3SIX CO CTOPOHBI «MHOTHE», Ha OTIAEIbHBIX BKJIAIKaX
OCHOBHOI (opMbl. Takoe pelieHHe 00eCeYUT IPOCTOTY U SICHOCTh KOH-
TeKCTa M HauJy4IIylo IIPOU3BOIUTEIBHOCTD, IIOCKOJIBKY TaHHBIE, pa3Me-
IIeHHbIE Ha OTHEJIbHOW BKJIAIKe, 3aTDYKakITCs, TOJIbKO KOraa I0Jb30Ba-
TeJIb OTKPHIBAECT 3Ty BKJIAAKY.

ITozaboTbTech 0c000, YTOOBI HECKOJBKO BJIEMEHTOB, pa3MEIeHHbIX B
OIHOIT (hopMe U comepKallMX MHOXKECTBO 3alliCeil, He BBIBOAMINCH Ha K-
paH ogHOBpeMeHHO. Bo-TiepBbIX, Takast (hopMa CMOTPUTCS HE CIMIIIKOM
XOpPOIIIO, BO-BTOPBIX, 3TO MOXET CHJIbHO CHU3UTHh IMPOU3BOAUTEIHHOCTH
cucteMbl. HakoHell, HECKOIBKO OKOH, CIIUCKOB U TOMY MOTOOHBIX /¢~
MEHTOB, COIEpKallliX MHOXKECTBO 3allMCeil, 3aIyThIBAlOT MOJIb30BaTe/ICH.
Jlerko ommoOUTHCS, MPEAIIONIOXNUB, YTO MEXAY 3alIUCIMH, YIACTBYIOIINMU
B CBSI3U CO CTOPOHBI «MHOTHE», CYIIECTBYIOT JOMOJHUTEIILHEBIC CBSI3M, XOTSI
Ha camoM Jejie 3To He Tak. Ha puc. 14-4 moka3zaHa cdopMa c AByMSI CITUC-
Kamu. [Ipy 5TOM cCOBepIIEeHHO HEMOHSITHO, TIPUHAIJIEXAT JU TaHHBIC TE-
nedOoHHBIE HOMepa KOMITAaHWM, Ha3BaHMWE KOTOPOit yKkazaHo B mojie Com-
pany Name, niy 310 HOMepa TeJaeOoHOB COTPYIHUKOH, 94bM DaMUINN TIe-
peuucieHsl B oje Confacts.

Steven Euchanan
Mancy Davalia

A Andrew Fuller

1J anet Levesing
Margaret Peacock

Puc. 14-4. ITroxo opeanuszoeannas gopma sampyonsem eocnpusmue
noav3oeamensn
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Mepapxuyeckue CTPYKTYpbl

Teopernuecku, 1000e OTHOUIEHUE «OJUH KO MHOTUM>» TPEACTABISIET CO-
601 MepapXUIeCcKyIO CTPYKTYPY, HO OOBIYHO 3TOT TEPMUH WUCIIObLIYIOT IS
XapaKTEePUCTUKHU CBSI3EM, B KOTOPHIX YYaCTBYIOT TpU M OoJjiee HAOOPOB IaH-
HbIX, KaX/blif U3 27IeMEHTOB, PACIOIOXEHHBIX Ha 0ojiee BHICOKOM YPOB-
HE MepapXuu, y4acTBYET B CBsA3M «OIMH KO MHOTHUM» C 9JIeMEHTaMu OoJiee
HU3KOT0 YpoBHsI. MepapxmdecKue CTPYKTYPHI 9aCcTO IPUMEHSTIOT B MOJIe-
JISIX TaHHBIX, HO 0TOOpaXaTh WX B MOJB30BATEIbCKIX (DOPMax MPUXOINT-
Cs1 3HaUUTENbHO pexe (puc. 14-5).

Order
Details

M

Orders |/

Customers

Puc. 14-5. Omnowernue mexcdy cywpocmamu Customers (Ilokynameau),
Orders (3axasvt) u Order Details (Hngopmauus o 3axaze) npedcmaeasiem
MPexXypoeHesyl0 UePapXu1ecKylo CHpyKmypy

Ecmu B cucteMe McITonb3yeTcsl Takast CTPYKTypa, TO B OOJNBITMHCTBE
MpUIOXKEHUH OyaeT cienytoiast apxutektypa: B popme Customers (IToky-
TaTeIn) TaHHBIE O 3aKa3e MPEICTaBICHBI B BUIC CBOTHOM TaOMHIIBI (ecn
B 3TO# (opMme BOOOIIE ecTh JaHHBIE O 3aKa3e). JJaHHBIe, OTHOCSIINECS K
cymiHoCcTIM Orders n Order Details, mipeacTaBieHbl B OTHENbHOU (opme
Orders (3axka3nl). @opma Orders ccbutaeTcsd Ha CyIIHOCTh Customers, OfI-
HaKo B 3T0i (hopMe MpeacTaBIeHa TOJIBKO CBSI3b «OIUH KO MHOTMM» MeEX-
ny cymHoctsamu Orders u Order Details. VI nuiiis B 04eHb HEOOJBIIOM YKC-
Jie clyJyaeB MOXET IMOTpeOoBaThcs co3maTh GOpMy, Thoe MaHHBIE M3 BCEX
Tpex Tabmuu: Customers, Orders u Order Details, — 0oTOOpaXawTcsl OTHO-
BPEMEHHO.

CIIOXXHO cKa3aTh, MoYeMy BO3HUKJIA 3TO CTpEMJIEHUE — TIPU TTPOEKTUPO-
BaHUM TI0JIb30BaTEILCKOTO MHTepdelica n30erath B hopMax MepapXmuecKux
CTPYKTYp. BO3MOXKHO, TTOTOMY, YTO CIyJaH, KOTIA UX OeHCTBUTEILHO HE00-
XOIUMO MCTIONB30BATE, TOCTATOYHO PEAKU; KPOME TOTO, TIOMOOHBIC CTPYKTY-
PBI IOBOJILHO TPYIHO TPEACTABISATh B yIOOHOM JJIs1 BocTipusitus Bune. [pen-
MOJIOXKMM, YTO 3aKa3uMK HacTaMBaeT Ha TOM, YTOOBI BKJIOUMTHL B (popMmy,
MpeTHa3HAYeHHYIO U BBOIA M PEIAKTHPOBAHMS TaHHBIX O TIOKYIATENsX,
BO3MOKHOCTh IIPOCMATPUBATh MHMOPMAIINIO 0 3aKa3axX. DTy GyHKIIMOHAIb-
HOCTb B CUCTEME JIETKO peajli30BaTh, OTOOpaxkas 3alTCH U3 TabuIsl Orders
(cpemHuit ypoBeHb B MepapXuu) 10 OMHOM, a 3anucy u3 Tabmuiisl Order Details
-~ Bce cpasy. Ilpu stom mpugercss B popme Customers, MO3BOJISIONIEN BBO-
JIUTh U PeAaKTUPOBATh JaHHBIE O TMOKYIATENSAX, MCIIONb30BaTh B KaueCTBe
MOTYMHEHHOM (hopMy, MTOKa3aHHYIO Ha puc. 14-2.
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BepositHee Bcero, B ¢hopme Cusfomers HeNb3s1 OTOOpaXxaTh Bce 3alNCH,
OTHocsIIUeCs K cyliHocTu Orders, omHOBpeMeHHO. Beab momoOHast Boi-
MOXHOCTb HYXHa TOJIb30BaTE/IsIM, YTOOBI Y3HATh, CKOJbKO 3aKa30B TO-
CTYIWJIO OT JAHHOTO MOKYTATEeN s, UJIM Ha KaKylo CYMMY B CpeJTHEM OH Jie-
JaeT 3akas u T. 0. Bpsa nu, orkpwiBas dopmy Customers, NMOJIL30BATENN
3aMHTEPECYIOTCSl JaHHBIMU, OTHOCSIIUMUCS K KOHKPETHBIM TTPOAYKTAM.
Ho um 6ymer BecbMa CIOXHO TIOJYYITEL OTBET HA 3TH BOIMPOCHI, €CIU BCE
3alucH, oTHocAmmuecs K tabnuie Orders, otrobpaxkamoTcs B dopme Cus-
lomers OMHOBPEMEHHO.

MoxHo oToOpaxath B popme Customers TOJIbKO arperipoBaHHBIC TaH-
Hble O 3aKa3aX, MO3BOJIMB MOJb30BaTENSIM OTKPbIBATh BCIIOMOTATEIbHYIO
dopmy Orders, ecnu uM OyIyT HYXXHBI OoJiee TogpoOHbIe cBenmeHus. K co-
HAJICHM K. TAKOM MOAXO0J UMEET PSIJl CepPbe3HbIX HEIOCTATKOB.

Ecnu nmoapobHast uHGopMaLus 0 3aKa3e Hy>XKHa IMOJb30BaTEI0, UTOObI
ONpeneInTb, KaKue MPOMYKThl JaHHBIN MOKYMaTe/ b 3aKa3bIBaeT yallle Bce-
T0, TO OUEBMIHO, eMYy IPUIETCS OTKPBIBATh TOTIOJHUTEIBHYIO (GOPMY, UYTO
caMo 1o cedbe HeymoOHO. A TTOCKOJIBKY BO BCIOMOTATENLHOH opme Orders
rnaBHO# dopmbl Customers nHGOpPMaLMs O KaXIOM 3aKase TpelcTaBieHa
B BUIE OTHENbHOI (DOpMBI, CpaBHUBATH NaHHBIE O MPOAYKTaX, KOTOPHIE
MOKYyIaTesb 3aKa3blBajl HECKOJbKO pa3, OyneT HeJlerko.

Y106BI M30€XKAaTh BCEX TUX C/IOKHOCTEI, 10 HEAABHETO BPEMEHU Mepap-
XUUYECKYIO CTPYKTYpY HAllle BCETO OTOOpaXaiu B BUIE NepeBa. DIeMEHTHI
yIpaBJIeHUs, TIO3BOJISIOLINE 3TO cliejlaTh — OYeHb AEMUCTBEHHBIN U ya100-
Hbli MHCTPYMEHT M, MOXaJyil, ero eAMHCTBEHHBIN HEIOCTATOK — 00BbEeM
MAaHHBIX, OTOOpaXaeMbIX MOJIb30BATENI0 Ha KaXJIOM YPOBHE HMepapXxuu,
OYeHb OrpaHUYEH, TTOCKOJbKY BCE JaHHBIE HOJKHbBI YMEIIAThCSI B OMHOM
ctpoke. M3-3a Takoro orpaHMYEHUsI HaM, CKOpee BCEro, He yaacTcsl UcC-
MOJIb30BaTh JE€PEBO JJISI TIPECTABICHUS UePapXMIECKON CTPYKTYpHI: Jier-
KO JIM pa3MeCTUTh B CTPOKE BCIO MHGpOpMAIUIO O TIOKyrnarenae?

K cuacrteio, B Bepcuu Access 2000 u Visual Basic 6 BKIOUE€HBI HOBBIE
CPEACTRA, MO3BOJISIOIIME OTOOPaXaTh AOTOJHUTEbHYIO MHOOPMALIUIO
IJIs1 JIEMEHTOB OCHOBHOU ()OpMBI B BHJIE€ OTAEIHLHOrO Habopa 3amuceii.
Tloouunennwie maoiuin (subdatasheets) Access 2000 moaaepkuBaT Npej-
CTaBJIeHUE UePAPXUUYECKUX CTPYKTYP B BUAE CXeM, MO3BOJSIOMMX BHIOH -
paTh pa3Hble YPOBHU AeTalu3aluu MpPU MpocMoTpe (puc. [4-06).

XoTs Mo BHEUIHEMY BUY MONAYMHEHHbBIE TAOIMIIBI YCTYAIOT MHOTUM
JIPYTUM crocobam MpeaAcTaBIeHUs JaHHBIX (HATIPUMED, 1epPEeBbIM), OHU
NpakKTUYHBI U yIOOHBI. [ToguyrHeHHbIe TabJUIIbI TO3BOJISIOT peaanu30BaTh
repapxXuvecKue CTPYKTYPhI C UMCJIOM YPOBHEM He Oojiee ceMu, HO Ha KaX-
JIOM YPOBHE MOXHO peaqu30BaTh He 0ojiee OJHOTO BJIOXEHHOro Habopa
3amuceil ¢ J0NGIHNUTENLHO nHbopMalueit. Tak, HEBO3MOXHO cO31aTh
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MOJYMHEHHYIO TabJaWIly, B KOTOpOM HaHHBIe W3 TaOmull Addresses (Anpe-
ca) m Orders (3aka3bl) MPENCTaBICHBI KaK 2JIEMEHTHl OJHOTO U TOTO Xe
ypoBHs1. HacTpanBaemblii TaOIUYHBIN 31eMeHT yrpaBiaeHus Hierarchical
Flexgrid B Visual Basic Bepcuu 6 mo3BoJisieT 0ToOpaxaTh MepapXUIeCKyIo
CTPYKTYDY B TOM € BUIE, YTO U MOAYMHEHHBble Tabnuusl B Microsoft
Access. Paznuuue ofHO — YUCII0 BIOXEHHBIX HAOOPOB 3aruceil Ha Kax-
JIOM YpOBHE MepapXuu IJisl 3TOTO 3JeMeHTa YIIpaBIeHUs] HEe OTpaHUYEHO.

Puc. 14-6. Iloouunennvie mabauuvt Microsoft Access 2000 noszeoasom
omoo6paycamo OaHHble UEPAPXUMECKUX CIMPYKHIYD

K coxanenuro, sneMeHT ynpasieHus Hierarchical Flexgrid numeer ogun
HEIOCTaTOK; OH TO3BOJISIET TOJbKO OTOOpaXaTh JaHHBIE MOJb30BATEII0, HO
HEe U3MEHITh uX. YTOOBI MOJIb30BaTEIM CMOTJIN PEIaKTUPOBATh TaHHbIC,
BaM MPUIETCS pa3paboTaTh JOMOJTHUTEIbHbBIE 3JIEMEHTHI YIIpaBIeHUS, pas3-
MECTMB WX B TJIaBHOM WJIM NOIMOJHUTEIbHO# ¢opme. Pasymeercs, B pe-
3yJbTaTe MOJIb30BATEIbCKMI MHTepdeic CTaHeT HeYTOOHBIM, Kyla JydIie
MPEeNOCTaBUTh IOJIb30BATENI0 BO3MOXHOCTh PeIaKTUPOBATh JaHHBIE B TOMU
xe ¢GopMe, B KOTOPOI OH UX MPOCMATPHUBAET.

Tem He MeHee, popMa, KOTOpast COAEPKUT HepedaKTUpyeMble JTaHHbIE,
BIOJIHE YMECTHA B M0JIb30BaTeIbCKOM MHTepdeiice: Kak MpaBujo, JaHHbIE,
MpeJCTaBlIeHHbIE B BUIC MEPapXUUYECKUX CTPYKTYP, WUCITOJB3YIOTCS IJIst
MPOCMOTpa U aHaJIW3a, a UX BBOJ U PeIaKTUPOBAHUE OTHOCATCS K JIPYro-
My pabouemy Ipoleccy.

CBA3M «MHOrMe KO MHOMMM»

I/I, HaKOHEI, MOCIEIHUN TUIl CBA3EW — 3TO CBA3U «MHOTME KO MHOIHM?>,
OpeacTaBJICHHBIC B 0aze MaHHBIX TpEMA UIN OoJiee TabIMILIAMU.
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B GosblIMHCTBE CyyaeB MpeACTaBIeHUE CBSI3EH «MHOTME KO MHOTHM»
B IMOJb30BATEIbCKUX (hOpMaxX MOUYTH HUYEM HE OTIMYAETCS OT IpeICTaB-
JICHUs CBSI3ed «OAMH KO MHOTMM» U TIPU OTOOPaKeHUH TaHHBIX B MMOJIb30-
BaTesNbckoi (hopme CBSI3b «MHOI'ME KO MHOTUM» YOAeTcs 3aMEHUTb CBSI-
3bI0 «OIWH KO MHOTUM» (puc. 14-7).

—— PRRSSESESE -
Customers }/ (1 Orders

Order - J
Details ' '

Products

Puc. 14- 7. Mexucdy cymnocmamu Cusiomers u Producis cywecmeyem ceasp
«MHOZIE KO MHo2um», mabauyvt Orders u Order Details ucnoavsyromcs
KaK npomedxicymovHtole

BecbMma MpakTUYHO OTOOPAXaTh MOJIb30BATEN0 MHGOPMALUIO 000 BCEX
MPOAYKTaX, 3aKa3aHHBIX NoOKviarenem (tabmuiy Customers MOXHO pac-
CMaTpUBaTh KakK HaXOMASIIYIOCS Ha CTOPOHE CBS3U <«OIMH») WJIM 000 BCEX
MOJIb30BaTENSAX, 3aKa3aBIIMX JaHHBIM TpoayKT (tabmuua Products Haxo-
IUTCSI Ha CTOPOHE CBSI3U «OIHH»). [Ipy 3TOM HOMyCTUMBI Te Xe caMble
MpUEeMBbl, YTO MpPU TNpeJcTaBieHUU B HopMe CBsI3El «ONMH KO MHOTUM».
Bam ocTaeTcs TOJIBKO ONMPEAETUTD, TIE Pa3MECTUTh JAHHBIE U3 MPOMEXY-
TOYHOW TabaWUBl M Kak o0pabaThIBaTh MOBTOPSIOUIMECH 3aMMCA Ha CTO-
pOHE CBSI3U «MHOTHE».

BonbIIMHCTBO TPOMEXYTOUHBIX TaOJIU] COAEPKUT TOJIBKO NMEPBUIHBIE
KJTI0YU CYUIHOCTEU, YUaCTHYIOUIHY B CBSA3U «MHOTHME KO MHOIvMM». OmHa-
KO, KaK yXe yIOMHUHaIoCch B IJ1aBe 3, caMa CBsI3b MHOIJA UMEET aTpUOYTHI,
KOTOpbIE OOBIYHO BKJIIOYAIOT B MPOMEXYTOUHYIO TaOJUIy MPU MOAEIUPO-
BaHUU NaHHBHIX (puc. 14-7). Ecau atm atpubyThl HEOOXOIMMO BKIIIOUUTH B
pa3pabaTeiBaeMyio ¢GopMy, Jydllle TTOMECTUTh MX Ha CTOPOHE «MHOTHES.

Eciu B hopMe MOKHBI 0TOOpaXkaThCsI JTaHHBIE O MPOIYKTaX, 3aKa3aH-
HBIX KaXJbIM U3 ToKymnateneil (mpu aToM Tabiuua Cusfomers HAXOAUTCS
Ha CTOPOHE «OAWH» CBA3U «OAMH KO MHOI'MM» ), TO AaTa 3aKa3a, XpaHslia-
sICsl B OJHOM U3 MoJjieit Tabauubl (rders, 04eBUIHO, OTHOCUTCS K JaHHBIM
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0 TIPONYKTE, a He O mokKymnareye. JlaHHbIe, oToOpaxaeMmble B 3Toii hopme,
WHTepapeTupyroTcs Tak: «[lokynmarens X npuobpesn npoaykt Y 15 yucia

3TOro Mecsla, a nponykT Z — 18 uucna aroro Mecsiia». Ecniu xe uHTEp-
NPeTHPOBATEL 3TY CBA3b C APYTOTrO KoHIA, TO Tabnauua Products Gymet Ha-
XOJUTHCS Ha CTOPOHE «OAMH» CBSI3M «OAMH KO MHOTHM». B aTOM cilydae B

¢dopMe mpeacTaBIeHBI CBEASHUS O TTOKYNATeIsIX, 3aKa3aBIINX KOHKPETHHIE
MpoayKThl, Hanpumep: «IIpoaykr X Obl1 mproOpeTeH MmokymnareaeMm Y 15
qyucJlia 3TOro Mecsua, a mokymnarejaem Z — 18 dyuciia atoro mecsaua». laH-
Hble Tabiuubl Customers TIpeICTaBIeHB B (opMe TaK, KaK ©CIil ObI 3Ta
Tabaulla SBISIACh YYaCTHUKOM CBSI3M «OJMH KO MHOIHM» CO CTOPOHBI
«MHOTHE».

Becbma BeposiTHO, 4TO B TOM 4acTd (pOpMEI, rme pa3MelneHa HMHGOP-
Malus U3 TaOJIMIIBI, YIACTBYIOIIEH B CBSI3M Ha CTOPOHE «MHOTHE», OYIyT
BCTpeUYaThCsl MOBTOpsIOIMecs (MM Mo KpaliHel Mepe, 4aCTUYHO IMOBTO-
pstomuecst) TaHHble. BBl MoxeTe BBIOpaTh, OTOOpaXaTb JM KaXXAYIO 3a-
MMHACH OTIEIBbHO MJIM BHIBOOWUTH IOJIB30BATENIO arperupoBaHHbIC JaHHBIC.
Hampumep, cocTaBiisisa CIMCOK IMTOKyIaTeleil, KYIUBIIUX OTAEIbHBIN IIPO-
IYKT, IJI KaXIOTO U3 IMPOAYKTOB, KOTOPHIMH TOPTYET KOMITAHMSI, BBl MO-
XKeTe BBIOpaTh ONMH M3 CIACAYIOIIMX BapMaHTOB: KaXXABI pa3 BKJIIOYATh
IaHHBIE O TOKYIaTeje B pa3Hble CIIUMCKHU, COCTaBJsIEMbIe IJIsSI BCEX IPO-
IYKTOB, KOTOPBIE OH IIpHOOpeN; WM BKJIIOUUTH JaHHBIE O IIOKyIIaTelle B
CIIMCOK TOJBKO OOWH pa3, yKa3aB, CKOJIbKO pa3 OH 3aKa3bIBaJl JaHHBIN
MPOOYKT, a TAKXe CyMMapHoe (a BO3MOXHO, M CpelHee) YHUCIO Ipuobdpe-
TEHHBIX 3TUM MOKYyIIaTeJeM eIMHMUII KaXIOoro BHaa ToBapa.

Bribupasa cnocod mpeacTraBieHMsI JaHHBIX I0Jb30BaTeN0, 0CO00 MO-
3a00ThTECh, UTOOBI B OTOOpaKaeMbIX TaOJMIIAX UM CITMCKAX He ObLIO MOJ-
HOCTBIO TOBTOPSIONIMXCS 3anuceii. He nuMeeT cMmbicia B CIIMCKE Ha 3Kpa-
HE TOJIb30BaTEJbCKONW (POPMBI MEPEUUCIATh UMS OJHOTO ITOKYMaTess
27 pa3, ecliu 3TOT CIUMCOK He COMAEPXKUT OOJIbllle HUKAKON NOMOJTHUTEIb-
HOl MHGbopManuu (HampuMep, naThl 3aKa3a). Takas uHdopMaIus MOXET
MIPUTOIUTHCSI, TOJIBKO €CJIM HEOOXOIMMO MOJICYMUTATh O0IlIee YMCJIO 3aKa-
30B, CIOeJaHHBIX JaHHBIM ITOKYyIIaTeJIeM; HO B 3TOM CiIydae Bce BBIYMCIIC-
HUS CPEIHUX U CYMMAapHBIX BEJIMYMH ITOJIKHO BBEIIIOJIHSITH pa3padbaTeiBae-
MOe BaMU IIpUJIOXeHHe, a He IT0JIb30BaTeb.

B OGompmmHCTBE ciaydaeB ISl MpeNCTaBiICHUS B IOJb30BaTEIbCKUX
dopMax cBsI3eil «MHOTHE KO MIOTMM» YIAETCSI IPUMEHSITh METOIbI, KOTO-
pBIe UCTIOIB3YIOTCS IJIsI MPEACTaBICHUS CBI3¢i «OOUH KO MHOTUM». Ho B
HEKOTOPBIX CUTYALMIAX 3TOT CIIOCO0 HeprueMIeM, U Heo6xomumo 0ToOpa-
JKaTh B ITOJIb30BaTEIbCKOM (PopMe CBS3p «MHOIE KO MHOTHUM» MEXIY CYIII-
HocTaMu. Hanmpumep, eciii MeHeIKep 1o padboTe ¢ KJIMEeHTaMU, ITpocMaT-
puBasi JaHHBIE O NOKYIIATENAX. KYMUBIINX KAKOW-TM00 ToBap, 3aX0TeN y3-
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HaTh, Kakue elle TOBapbl 3aKa3ajlyd 3TU TOKYMaTeJu, YTOObl COCTaBUTh
KOMIUIEKCHBI 3aKa3 UM CTaHAAPTHBIA HA0Op MPOTYKTOB.

OnHo u3 HauboJiee MPOCThIX PEIIEHU — MHTEePIPETUPOBATh CBSA3U KaK
WepapXuu U UCTIOIb30BaTh JJISI UX OTOOpaXeHUs MOAYMHEHHbIE TA0JIU bl
WUJIM HacTpauBaeMble TaOJMYHbBIE JIEMEHTHI yripaBieHus. Ero eauHCTBEeH-
HBI, HO CepbE3HBII HEJOCTATOK — CJIOXHOCTb MOIACPXKKHU MOJIb30BaTEb-
CKOro KoHTeKcTa. TiuiaTenbHO MpoayMailiTe KOMIIOHOBKY MHTepdeiica,
MOCKOJIbKY MOJIb30BAaTENU HE BCETAa MOTYT J0TrajaThCsl, KaK MHTEPIpPETHU-
pPOBaTh JOTIOJTHUTEJIbHBIE TaHHbIE, Pa3MEIIEHHbIE B TOMUYMHEHHbIX Ta0IU-
nax. Hampumep, siiiodeHHas B CIMUMCOK MPOJAHHBIX MPOAYKTOB MOMYM-
HeHHas TabNiMIa, TAe YKa:dHbL TOJbKO MMeHa W (aMUIUU MOKymaTelei,
3aKa3aBIIMX 3TH MPOAYKTHI, MOXET 03ala4uTh Mojb3oBaressi. YTo 3a uH-
(dopMalMIo COAEPXUT 3Ta BCIIOMOraTelbHasl TaOJulla; MOXET ObITh, 3TO
“MeHa U paMUIUU MOKynaTeaeid, KOTOpble MPUOOPENH 3TU MPOIYKTHI, a
MOXET ObITb, MOCTABIIMKOB, MPOAABIIMX 3T MPOAYKTH KOMIMAaHUU?

Ecnu ke orobpaxeHue JaHHBIX B BUIE UEPAPXUUECKON CTPYKTYphI Ka-
KETCSI BaM Yepecuyp HeyT0OHbBIM ¥ TPOMO3JIKMUM UJIU HE HYXKHBIM MOJIb30-
BaTesIsiM, TO JIy4Yllle MCIIOJb30BaTh BCIIOMOTATEJIbHOE OKHO IS BBIBOJA
JOTIOJHUTEIbHOT nHbopManuu, Tak jierye oObICHUTH MOJIb30BATENO, Ka-
KWe NaHHbIE CONEPXKUT 3T0 0KHO. KpoMe Toro, Bo BCIOMOTaTeIbHBIX OK-
Hax MOXHO He BBIBOAUTH NaHHBIC, HETIOCPEICTBEHHO XpaHUMBbIE B TaOJIU-
11ax 6a3bl TaHHBIX, 3aMEHUB UX arpeTUPOBAHHBIMU TAHHBIMU WIU JPYTrOit
1-[!g(!h)pnul!!lu‘.!‘l.

HonycTuM, MeHemxep mo pabore ¢ KJIMEHTaAMM, MpocMaTpuBasi CHu-
COK MPOAYKTOB, MPUOOPETEHHBIX MOKYMAaTEAIMU, 3aX04YeT CTPYKTYPUPO-
BaTh 3Ty MH(GOPMALIMIO KAaK-TO MHAYe: HallpuMep, B BUIE CIMCKA MPOAYK-
TOB, C YKa3aHUEM KOJMYECTBA U JOJU MPOJax KaxIoro MpoayKTa oT 00-
mero oorema. Mnm emy morpebyercss nHpopmalus, CKOJbKO MOKYyIaTe-
JIeil U3 TeX, 4TO MpuoOpenu ToBap A, KyNUJIU TaKXe U COMYTCTBYIOIIUIA
ToBap B, 1 kakoB 00beM Mponax ToBapoB A U B 1o oTHomeHuto Kk Haubo-
nee npopaBaemomy npoaykrty C. KoHeuHo, Takyio MH(pOpPMALMIO MOXHO
TMOMECTUTb B OTAEJbHOM MOJI€ TJIaBHOU (OPMbI, HO BAPYT 3TO CYLIECTBEH-
HO CHU3UT MPOU3BOAUTENBHOCTh CUCTEMbI? Benb Asis1 BBIUMCIEHUS OTHO-
CUTEJIbHBIX 00BEMOB MPOJAX MPUAECTCS BBITTOJHATD JOCTATOYHO CIOXHbIE
BeigucieHys. [ToaToMy, eciu 3TU JaHHbIe He CUIIKOM 4acTo TpeOyroTcs,
WX JIy4llie TTOMECTUTDb B JOTIOJHUTEbHON (hopMe, KOTOPYIO MEHeIkep Oy-
JeT OTKPbIBATh TOJbKO MPU HEOOXOAMMOCTH,

O0a omucaHHBIX crocoba OTOOpaKeHUsI JaHHBIX IJISI CBSI3UM «MHOTHE
KO MHOTMM» HE SIBJISIIOTCS B3aMMoucKIoydarmumu. Hanpumep, MoxHO
pPa3MeCTUTh CIIMCOK MOKYMaTesei, KoTopble Mpruobdpean Kaxablil ToBap, B
BUJIE MEPApPXMYECKOW CTPYKTYphl (MOAYMHEHHBIX TabJWI]) B OCHOBHOW
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dopme. U kpome TOro, BeIBECTHM MHGOPMAIIMIO O AECITU MOKYyMHaTessXx,
CeNaBIINX caMble KPYIHbIE 3aKa3bl, BO BCTIOMOTaTelbHOM opMe, KOTO-
pYIO MOJTb30BaTEIM OTKPOIOT MPU HeobxoaumocTu. Kak u B q1060M Apy-

TOM CJlydyae, IPUMUTE Pellie HUE. UCXOAS U3 KOHKPETHOU CUTYalUu.
Urorn
B rnaBe |3 MBI paccMoTpesi CBSI3b MEXIY KOMIOHOBKOM MOJb30BaTEbC-

KOTO MHTepdeiica U 3amadyaMu, KOTOPbIe BBITIOTHSIOT MOJb3oBaTeNu. b
9TOM TJIaBe s AeTaJlbHO paccKasajia O CTPYKType 3JIEMEHTOB YIpaBlIeHHUS,
pasMelraeMbIX B (hopMax IMOJIb30BaTEILCKOTO UHTepdeiica, 1 0 TOM, Ka-
KUM 00pa3oM CTPYKTypa CYIIHOCTEH, MpeacTaBIeHHBbIX B 3TUX (opmax,
BJIUSIET Ha BBHIOOP 2JIEMEHTOB YIPAaBICHHUS.

ITpu BbIOOpPE pazMeliaeMbix B (popMe 3J€MEHTOB yIpaBieHUs OIpese-
10111 aKTOp — MHOXKECTBO CYIIHOCTEH, KOTOPbIE HOJXKHBI ObITh Mpe-
CTaBJIeHbl B 3TOil (hopMe, a TakkKe HaJuuyue W BUI CBSI3e MeXIy dTUMU
CYIIHOCTAMM (eciii B (hopMe MpeCTaBIeHO HECKOJIbKO CYIIHOCTEl). Bro-
poii pakTop — YKMCIO aTPUOYTOB CYIIHOCTE!, KOTOPBIe OYIYT OTOOpaXKaTh-
ca B 9T0il popme. Kak mpaBuiio, YMCJI0 pa3HBIX 3JEMEHTOB MJIM TPYIII

3JIEMEHTOB, OIHOBPEMEHHO 0TOOPaXaeMbIX TTOJIb30BaTE/I0, HE MPEBHIIIA-
et 25-30.

B rmaBe 15 MBI mepeitneM K cleAylomeMy YPOBHIO ITPOEKTHUPOBAHUS
MOAL30BATENLCKOTO UHTepdeiica — BbIOOPY 3JIEMEHTOB YIIPALICHNS IS

npe€acTaBJICHUA PA3JIUYHBIX TUIIOB JaHHBIX.






Bbibop anemeHTOB
ynpasneHus
Nosb30BaTEIbCKOro
uHTepdeinca

TNABA

B rnaBe 34 Mbl 0Ocyawiu, Kak pa3iUYHbBIMUA clocOOaMU OPraHU30BaTh
CTPYKTYpPHI DOPM MMOJIB30BaTEILCKOTO UHTepdeiica. DTU CTPYKTYpPhI 3aBU -
CSIT OT CBSI3E MEXIy CYIIHOCTSIMM, TIpelCTaBIieHHbIMU B dopme. A Te-
rnepb MOCMOTPUM, KaK BbIOOp 2JIEMEHTOB yIPaBJICHUS 3aBUCUT OT JIOTU-
YeCKUXTUITOBIaHHBIX, CBSI3aHHBIX C 3TUMHU JIeMEHTaMHU.

BriOop Tuna s1eMeHTa yrpaBJeHUS ONpeacsieTcs IByMs (haKTOpaMu.
IlepBriit ¥ TIaBHBIIT — 3TO COOTBETCTBUE TUIIA DJIEMEHTA YITPaBISHUS MEH-
TaJILHOW MOJEu TMoJib3oBaTeasi. MHbIMU c1o0BaMu, BBl JOJKHBI BHIOpATh
3JIEMEHT YIpaBJeHUsI, COOTBETCTBYIONIUI MpPEACTaBACHUSIM MOJIb30BaTe-
JIell 0 JAHHBIX, C KOTOPBIMU 3TOT 3JIEMEHT CBsI3aH, U C KOTOPBIM TOJIb30-
BaTeJilo Hanbosee ynobHo paboTath. Bropoe TpeboBaHUE, KOTOpOE HEOO-
XOIMMO y4ecTb — MHWHIMHM3a1lisa o0beMa JaHHBIX, KOTOPbIE IMOJb30BaTe-
JII0 TIpUaeTCs BBOAUTH C KiaBUaTtyphl. Besne, rae Toabko BO3MOXHO, CTa-
paiiTech UCIOJAb30BaTh OKHA U CITUCKU, MO3BOIAIONINE BBIOMPATh HYXKHbBIE
3HAYEHUS, a HE BBOOUTh UX BPYUHYIO.

OOBIYHO TTOJIb30BATEN KOMITBIOTEPHBIX CUCTEM, pabOTalOIIUX C 6a3a-
MU JaHHBIX, TIPEJICTABIISIOT cebe BBOJAUMBIC JaHHbIE KaK TEKCTOBYIO UH-
dbopmanuio. Dro BnosHe 00bsicHUMO. [Ipeamnonoxum, ajist 1OoCTymna K He-
KOTOpOMY Habopy HaHHBIX BBl MCIOJb3yeTe Microsoft Access. Tabauima
Microsoft Access npeacTaBsieT 3TOT HAOOp JAHHBIX B BUIE TEKCTOBBIX
nosieii (puc. 15-1). OnHako Ha caMOM Jejie TOJIbKo noje CusiomerNamep
9TOM TabJUIle UMEeT TUI NaHHBIX fext. [lone Cusiomer Number iMeeT THUIIT
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AutoNumber, one Date OfFirstOrder —tun date/time, none CreditLimit —
Tl currency, a Tione Preferred (usiomer comepXUT OyIeBBI KOHCTAHTHI
(Yes/No).

Puc. 15-1. Bmabauye snavicinus noael pazaudHsIlX Munoé npeocmasaenst
KakK mekcmogole 6eau uHbl

Korna pazpaGoTyrky BBIMOJHSIOT OTlePaliill MAHUTTYJIMPOBAHUS JaH-
HBIMM, OHM I1DEK/I¢ BCETO MPUHMMAIOT HO BHUMaHMe JOMEHBI, Ha KOTO-
DBIX OlpenesieHbl 3TU JaHHble. Harmpumep, onepaiiis cOeqMHEHUSs, BbI-
ToJIHsieMasi Hal ABYMSI TOJISIMU, B ONHOM U3 KOTOPBIX XPAHSTCS J4Thl. a B
IpyroM — OyJeBbl 3HaUEHMUS, 1acT OeCCMBICIEHHBII pe3yabTar. TeM He
MeHee, CYLIECTBYeT HeMalo CUCTeM, e JUisl MpeAcTaBIeHUs Moab30BaTe-
JII0 TAaHHBIX Pa3JUYHBIX TUTIOB MPUMEHSIOT OOUH U TOT Xe METOA U ONHU
U Te Xe d2JIeMeHThl uHTepdelica: Kak MPaBuUIo, mekcmogbie noas (text
boxes). dopMalbHO TaKOW ITOAXON HE SIBJSCTCS OMMOOYHBIM: B KOHILC
KOHIIOB, B TEKCTOBBIX [1(J151X MOXHO IPEACTABISATh faHHBIE JIIOOBIX TUITOB.
‘OgHaKo OH HHUCKOJIBKO He O00JIETYUT paboTy MoJib30BaTesieil C JTaHHBIMU.
TekcToBoe ToJyie cieayeT MCIOJIb30BaTh, TOJHKO KOIIAa HUKAKWE IPYTHeE,
0oJIee TMMOAXOMAIINE IJIsI ITOTO TUTA JTaHHBIX 3JIeMEHTHI YIIPABJICHUS TIPH-
MEHUTb HEBO3MOXHO,

HaHHble, ompeneleHHble Ha foMeHe Date/Time, MpeacTaBISIOT COOOM
CTPOKY CUMBOJIOB oTlpeaeeHHoro ¢opmarta. Ho 4toObl nonbiosaTeni
MOIJIM pPaboTaTb ¢ HUMM, LaHILIC TOJDKHBI OBITH TIPEICTaBICHBI B BUIE
peanbHOU maTtel. OmHAKO TpencTaBICHUS ITOJb30BaTeeil O CTPYKType U
OPFAHMU3AIMA JaHHBIX JATHI, CYIIECTECHHO OTIMYAIOTCS OT IpeacTaBie-
HUI O CTPYKTYpe M OpraHu3alMu TEKCTOBBIX faHHBIX. Hampumep, eciu
MOJb30BATENb IOTYCTUT OIIMOKY MPU BBOAE UMEHU MOKYyMNaTes, OH Mpo-
aHAJIM3UPYET U UCIIPaBUT ee TakKuMm obpasoM: «O! Iloxoxe, umsa Mary
Smith (Mepu Cmut) BBemeHo HeBepHo: Jarv Smith. HyxHo ncnpaButh
omuoOKy, 3aMmeHUB OykBy J Ha O6ykBy M+». Ho ecim monbp3oBaTenb YBUIUT
OIMMOKY IPW BBOIE MaThl B TEKCTOBOE IIOJIe, TO CKOpee BCEro, MOMyMaeT:
«HaBepHska ata 6ykBa M o3Hauvaet Mecsl». BbiOpaB nyis paboTsl ¢ nara-
MU 11OXO/A1M I 2JIEMEHT yIIpaBaeHUsT (HampuMep, 10380 SO BEIDH -
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paTb 3HAYCHUA gaT, aBTOMAaTUYCCKM BbIYUCJISAA IO, MECALl U IC€Hb HEAC-
Ju), Bbl obecrmeyuTe OoJiblliee COOTBETCTBUME MHTepdelica MeHTalbHOM
MOJIEJIH MOJIb30BaTeIsl U CYIIECTBEHHO 00JIErYuTe eMy paboTy C CUCTEMON.

OrpaHu4yeHus Ha JUana3oH BBOAMMBIX JaHHBIX TaKXe MO3BOJISIOT 3a-
METHO YJYYIIUTh MPOU3BOJUTEIbHOCTh CUCTEMbl U TOYHOCTb BBOJA. DTHU
OrpaHWYeHUs] He CleAyeT MyTaTb C METOJAMM MPOBEPKU MPaBUIbHOCTHU
BBEIEHHBIX IaHHBIX (0 HUX peub MOUAET B cienyionieii rnase). [Iposepka
IMMPaBUJIbHOCTU JAHHBIX BBIITOJHACTCA CHUCTEMOM YK€ ITOCJIC TOIro, KakK JaH-
Hble BBEAEHBI, M IpecieayeT 11e/Th BHISICHUTh; OCMBICIIEHHBI I 3TH JaH-
Hbl€, 1 HE MPOTUBOpPEYAT JIM OHU Ou3Hec-npaBuaaM. OrpaHUYEHUS Xe
JOITYCTUMBIX 3HaYeHU U JaHHBIX IIPpMW BBOAC ITO3BOJIAIOT aBTOMAaTUYCCKU
oThWILTPOBaTh HEIOIYCTUMbIE 3HAYEHU S JaHHBIX (HapuMep, JaHHbIE B
HeBepHOM (dopmaTe) elile IIpU BBOIE UX B CUCTEMY.

IlepBoe u HauboJIee XKeCTKOE OTpaHMYEHUE HajlaraeTcsl Ha TUIl BBOJM -
MBbIX Z1aHHBIX., C TOYKHU 3peHis BIOOpa MOAXOASIIMX 2JI€MEHTOB YIpaBiie-
HUs, BCe BBOAMMBIE JaHHbBIE MOXHO Pa3leIuTh HAa YeThIpe TUIIA: JIOTUYEC-
KWe JAaHHbIe, MHOXECTBAa 3HAYEHU I, YMCTIOBbIE MaHHBIE U JAThl, TEKCTO-
Bble JaHHbIE. B 9Toii rJ1aBe MbI yieIUM BHUMaHME Ka¥IOMY TUTTY.

IMPUMEYAHUE £ He Gymy moapoGHO OCTaHABJIMBATHCS Ha Pa3HOOOPAa3HBIX
NOTIOJTHUTENBHBIX dJIEMEHTax MHTepdelica: rpadbuyeckux ¢parMeHTax U
IUKTOTPAMMAX, 3BYKOBBIX UM TpauUecKUX KJIMIMax. DTH 3JEMEHThI, Kak
NpaBuiIo, pa3paboTaHbl GUPMaMu, 3aHUMAIOLIIMMUCS BBITYCKOM KOMMeEp-
YeCKOro mporpaMMHOro o0ecrie4eHusl, B BUJI¢ BCTpauBaeMbIX KOMITOHEH-
ToB ActiveX. Harmr 0630p OyzmeT orpaHMYeH CTaHOAPTHBIMU KOMIIOHEHTaMM
Microsoft Visual Basic u Access. Tem, KTo Xo4eT y3HaTh, KaKHe eIlle TOI0JI-
HUTEJbHbIE 3JIEMEHTHI YIIPaBJIEeHUs MOXHO MCIOJb30BaTh MpU pa3paboTke
MOJIb30BaTENbCKOTO NHTEpdeiica, 1 peKoMeHaylo oOpaTuThes Ha Web-y3en
Kopropauuu Microsoft, a Takxke Ha Web-y3J1bIl APYTrMX KOMIAHW — pa3pa-
0OOTYMKOB MPOrpaMMHOTr0 obecrnedyeHus. BrnoaHe Bo3MOXHO, YTO Bbl Haii-
IIeTe TaM yXe rOTOBOE pellleHUe.

Jlornyeckue 3HavyeHuq

Kak 1 MHOTME Ipyrvie TUTIbI JAHHBIX, TIOTHUYECKHUE 3HAUYSHUSI MOXKXHO TIpe/I-
CTaBJISITh B MOJb30BaTeIbCKOM MHTep(deiice KaK TEKCTOBBIC MOJIsI, HO S He
pPEKOMEHYI0 3TO AeaTh. PaccMoTpuM mpuMep: B Tabuuie Customer ecTb
none CreditApproved, onipeneneHHoe Kak OyineBo 3HaueHue (B Microsoft
Access eMy COOTBETCTBYET TUII TaHHEIX Yes/No), The XpaHATCS DaHHBIE O
MOATBEePXACHUU KpeauTa. 151 mpeacTaBieHus JaHHBIX, XpaHUMBIX B T10JIe
CreditApproved Tabnvupbl Customer, MOXHO UCIOJb30BaTh TEKCTOBOE MOJIE,
3HAYeHME KOTOPOTO IMOJIb30BaTe OYAYT M3MEHSTh. 3aTeM MPOBEPACTCA,



NEUCTBUTENIBHO JIM MOJIb30BaTe/Ib BBEJ OMHO M3 JOMYCTUMBIX 3HAUGHMWM:
Yes unu No — nnsa Access, True unu False — nnsa npyrux MexaHu3MoB 0a3
nmaHHBIX. Ho eciu mpu BBome mMaHHBIX HE 3aJJaHO HUKAKWUX JOTTOJHUATETb-
HBIX OTPaHUYEHUI, BeCbMa BepOSITHO, UTO TT0JIb30BaTe)I OyIyT BBOOUTH B
TEKCTOBOE TIOJie ITPOM3BOJIbHBIE 3HAYeHUs, HAIIpUMep <«YCIOBHO» WU
«Heperynaprao». KoHeuHo, ecTh 0coOble cllydau, KOria 3TO liejecoobopas-
HO, U MPOU3BOJIbHbIE 3HAYECHUSI OTpeleIeHHbBIM 00pa3oM oOpabaThIBalOT-
csl 1 MHTEePIIPEeTUpYIOTCcs cucTteMoit. Ho yare Takass mHTepIipeTalus J10-
TUYECKUX BEJIMYUH B IOJb30BATEILCKOM MHTepdeiice NPHUBENET K CHUXe-
HUIO TIPOU3BOIMUTEIBLHOCTU. [Opasno jydlie 3jeMeHT uHTepdeiica, mpe-
JMOCTaBJISIONINIA MMOJIb30BATEI0 BO3MOXHOCTh BBIOPATh OHO U3 IABYX BO3-
MOXHBIX 3HaueHU. [IJisk 3TOro BechbMma IMOAXOMIST IBA DJIEMEHTA VIIPABIE-
HUSI, KOTOpble UMeITCs U B Access, U B Visual Basic — ¢aaxkku u KHOII-
KM-BbIKJIIOYaTeau (puc. 15-2).

B
i

Puc. 15-2, Jlaa npedcmaeaenus 102uHeCKEX @eAUMUH UCHOAL3YIOMCA
daadxcku u KHONKU-GBIKAFOAAMENH

BoabIIMHCTBY MOJib30BaTeNIeil XOPOIIO 3HAKOMBI (DJIaXKii, U TTIO3TOMY
MX 4Yallle UCTIOJIb3YIOT TSI TIPECTABICHUS JJOTUYECKUX BETUUYUH B MOJIb30-
BaTeJIbCKOM MHTepdeiice. KHOMKN-BBIKTIOUATETH TpUMEHSIOT pexe. OHI
OOJTBITIE TOIXONMAT IJIST TIPEACTaBICHUS OyJIeBBIX 3HAYEHUI, MOIEIUPYIO-
LIMX MepeKTIoYeHne MeXIy poleccaMu (Hampumep, Mpu BIOOpe pexXu-
Ma) B TIOJIb30BaTeIbCKOM WHTepdelice, yeM IS CUTyalluii, Korma Hamo
BBIOpATh ONMH U3 BAPUAHTOB — «UCTHHA» WM «/0Xb». OIHAKO KHOIKM-
BBIKJIIOYATEJIM UMEIOT OJMH CYIIECTBEHHBI HEIOCTATOK: KOTJa OHU HaXo0-
ISITCS B COCTOSIHUU «BBIKJIIOYEHO», UX TPYAHO OTIIMYUTH OT OOBIYHBIX KHO-
MMOK, MPU [MIEJYKE KOTOPLIX CUCTEMa BBITIOJHSIET ONpeae/IeHHbIEC 1eHCTBHUS.
[Tonb3oBaTeneit, TPUBBIKIIUX K OOBIYHBIM KHOIKAaM, MOXET BBECTH B 3a0-
JyXIeHWe KHoIKa-BeIKJIto4datenb Credit Approved. OHU cKopee BCero Io-
OyMaloT, YTO ILENTYOK 3TOM KHOMKM MHULMMPYET MPOLECC MPOBEPKH Kpe-
IUTa, TOrJa KaK Ha caMOM [ieJie TTOJOXEHUE <«BKIIOUYEHO» 3TOH KHOIKHU
O3HAYAET, YTO KPEIUT MOATBEPXKICH, a TOJOXEHHUE «BBIKIIOYEHO» — OT-
ka3 B kpeaute. [103TOMy 51 MCIONB3YI0 U KHOMKHU-BBIKJIIOYATEIN B TPYIT-
nax, U KHonKu ¢ 3aeucumoii ¢uxcayueii (radio buttons), KOTopble TaKxXe Ha-
3bIBAIOT TEPEKIIOYATEIISIMU.
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Eue Heckonbko BaxHBIX 3aMeyaHuit. He ucnonp3yiite nepekiwoydare-
M IJIT MOIENHPOBAHNSA OTHEIbHBIX JOTHYECKUX 3HadeHWit. B Microsoft
Windows HEeT MexaHM3MOB, KOTOpPBIE 3allpeliaiu Obl AeJaTh 3T0, OAHAKO B
CMJIY CJIOXUMBIIMXCS TPaBUJI AJIsI MOJAEIUPOBAHUSA OTAEIbHBIX TJOTUUYECKUX
3HAYeHMI MCIIOJB3YIOT APYTHE 3JeMEHTHl yIpaBleHUsI — ¢iaaxku. [lepe-
KJIIoYaTeln Xe NMPHMEHSIOT TaM, II¢ IT0JIb30BaTe/Il0 IpeaiaraeTtcs BBIO-
paTh OJMH M3 HECKOJbKHUX B3aMMOUCKIIOYAIOIINX TapaMeTPOB.

bonee Toro, mcmonb3ysa mnepekiarodyateaud (B O0COOEHHOCTH, pacIoJio-
XEHHBIE PSAIOM) IJIsI NIPECTaBIeHNUS] HECKOJbKMX OTAEIbHBIX JOTUYECKUX
3HAYEeHUI, BBl OIATL-TAKIK MOXETe BBECTH I0JIb30BaTENsI B 3a0JyXIeHHUE:
OH TIOAYMAET, YTO 3TU MapaMeTphl CBSI3aHbI MEXKAY CO00I, U U3 BCETO MHO
’KeCcTBa IMapaMeTPOB HeJib3sl BHIOpaTh 0ojiee OMHOTO 3a ONMH pa3, MpUUYEeM
NpY BKJIOYEHUU OJHOIO IepeKaioyaTess BCEe OCTajbHble aBTOMATUYECKH
OyIyT BhIKJIIOYEHBI. [10CKOJBKY BCAKOE pacXOXICHUE MEXIY OXKUIaeMbIM
U peajbHBIM IOBEIEHMEM CHUCTEMBbI pa3ipaxkaeT IOJb3oBaTesieil, Jydlne
NPUICPXKUBATHCS OOIIETIPUHSIITBIX [1DABIL.

HaGopbl 3HaueHui

CylIecTByeT 0CTaTOYHO MHOTOYMCIIEHHAsT IPYIII1d 9IEMEHTOB YIIpaBIeHHUS,
MO3BOJISIIONIAsT OTOOpakaTh HAOOPHl 3HaYeHUI B hopMax. Kakoii aieMeHT
yIIpaBJeHUsST TPEANOYecTb — 3aBUCUT OT TOTO, HYXHO JIM MOJb30BATEIsAM
BBIOMPATh TOJILKO OHO M3 3HaUEHUW B Habope (BO3IMOKHO, OMHY BETUYUHY
M3 HEKOETOo Thara3oHa) Ui HeCKOJIbKO 3HAYeHW OMHOBPEMEHHO,

Bbl60p OAHOro 3Ha4yeHunss M3 guana3oHa

CuTyanus, Korga JOMYCTUMOCTbh KaKOTro-JIMOO 3HAYEHUS OMpenesisieTcs
€ro TMpUCYTCTBUEM B CIMCKE 3HAYEHMI, BCTpeyaeTcsl NOCTATOYHO YacTo.
Hanpumep, ompeneneHHoe 3HaueHue CusiomerNumber(HoMmep mokyma-
Tens) B 3anucu B popme Orders (3aKa3bl) JOITYCTUMO TOTJA W TOJIBKO TOT-
Ia, Korjma Takoit HoMmep uMeetcs B Tabauie Customers (IlokymaTtenu). Ecian
BBl PEIIMJIM CBECTM K MUHMMYMY ollepalluy BBOAA IMOJb30BATENSIMU NaH-
HBIX C KJIABHATYPLI, TO TIOMECTUTe B pa3pabaTbiBaeMylo (HopMy CIMCOK
nmokymnarejeil M TMpeaocTaBbTe IOJb30BATENSIM BO3MOXHOCTh BBIOPATh
HYXHOE€ 3HaYeHHUEe M3 3TOro CIUCKA.

Haubonee yacto mpu 3TOM UCIMOJB3YIOT Ba BUA 3JEMEHTOB yIpaBie-
HUSI — KOMOMHMUPOBAHHOE OKHO M OKHO crnuckKa Mx ¢yHKIIMU TOBOJBHO
CUJIBHO pa3jiMyaloTcs, B MEPBYIO ovyepelb TeM, YTO B KOMOWHHpPOBaAHHOE
OKHO TI0JIb30BaTeJIM MOTYT BBOAUTD 3HAUCHISI, KOTOPBIX €lIe HET B CIUC-
Ke. Kak s yxe ymomuHasa, KOMOMHUPOBAHHOE OKHO JyYllle MCIOJIb30-
BaTh ISl BBOJA 3alMCeil, OTHOCSIIMXCS K CBSI3aHHOU cymHocTu. laxe
eciu B pa3pabarbiBaeMoil (popMe He TMpeaycMOTPeH BBOJ HOBBIX TaHHBIX,
KOMOMHUPOBAHHOE OKHO MOCYXMUT AJIS1 BBIBOAA CIIMCKA 3HAYEHU I — Belb
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MHOTUM TIOJTb30BaTesIM TTOHPABUTCS BO3MOXHOCTh MCKATh 3HAYEHMS TIO
HECKONBK MM TIEpPBBIM CUMBOJIaM, BBEICHHBIM C KJIaBUATYPHI.

B Visual Basic cyiniecTeyeT Tpu BuIa KOMOMHMPOBAHHBIX CITMCKOB (pHC.
15-3), KoTOpble MO3BOJAIOT OTOGPaXaTh MOJb30BATENIO BECh CITMCOK TO-
CTOSTHHO WJIM TOJIbKO TI0 TpeGoBaHUIO (TIOC/eIHNE HAa3bIBAIOT PacKphIBatO-
IEMHCS CTTUCKaMM). B Access ke — TOJNBKO pacKpbIBaIONIMECs CITUCKU.
Kpome toro, B cimckax Visual Basic MoxHO pazMeriaTh QIaXXKy PSIIOM C
KaXJIbIM 3HaYeHWEeM U3 CTMCKa, a B Access — HeT.

Puc. 15-3. B Visual Basic cywecmgyem impi: euda cnuckos

PykoBoncteo «The Windows Interface Guidelines for Software Design»
(«PykoBoacTBo no pa3zpadboTtke uHtepdeiica mist Windows-nmpuioKeHuii»)
peKOMeHIyeT 3a1aBaTh pa3Mep CIUCKa Tak, YTOObl Ha dKpaHe OLHOBPE-
MEHHO OTOOpa)xanaoch OT TPeX A0 BOCbMU ero ajieMeHToB. Eciu paszmepsl
(GopMBbI CHIIBHO OrpaHMYEHbI, U BeCh CIIMCOK Pa3MECTUTh Ha Heil HeBO3-
MOXHO, UCIOJIb3YITE PAaCKPbIBAIOIIUECS CITUCKU.

PackpriBaomuiics CMucok cieayeT UCMoJb30BaTh, AaXe eClii OH yMe-
uraeTcss B OkHe (OpMbl, HO TMOJb30BATENI0 HE HYXHO MOCTOSSHHO MMETh
ero Tiepen rinazamu. Hampumep, n3 crmicka mmokynareneil B ¢opme Orders
MOJIb30BaTe/b BHIOMPAET MMSI MHTEPECYIOIETO ero mokKymnaress, a uHhop-
Mallysi 0 TOM, KaKue ellle MOKyIaTeJu 3apeTUCTPUPOBAaHbI B CUCTEME, EMY
He HYXHa.

OfHaKO MHOT/A MOJIE3HO MPEeNOCTABUTh MOJIb30BATEISIM BO3MOXHOCTb
MPOCMOTPETh BCE BO3MOXHbBIC 3HAUYEHUSI BEJIMYUH, MPEICTaBICHHBIX B
CITMCKEe: HAaNpUMEp, €CIM CIMUCOK WU KaKoe-TU0O U3 CONepKalliics B
HEeM 3HaYeHU I yacTo oOHOBIIsIeTCs. Tak, B OMOIMoTeKax pa3anyHble KHU-
I'M COPTUPYIOT MO TeMaTuKe. B aBTOMaTM3UPOBaHHOW CUCTEMeE perucrpa-
UWU U y4yeTa, pedHa3HAaYeHHOU sl OUOIUOTEKU, IJIST KaXAO0TO OTIeNb-
HOTO HAMMEHOBAHUS WUJIM TOMa OMpeessaeTCs TeMaTuueckKas KaTreropusi.
IIpu BBOAEe MHGMOpPMALIMM O HOBOW KHUIE MOJb30BaTeNb BIOMPAET COOT-
BETCTBYIOILYIO 3aMMCh U3 CIUCKA TeM. DTOT CIIUCOK MOCTOSIHHO (1O~
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ercsi U OOHOBISIETCS, MO3ITOMY TOJIb30BATEU, CKOpee BCEero, OyayT 4acTo
MPOCMATPUBATh OOHOBAEHHBIN CITMCOK TEMATUUYECKUX KATETOPUii, YTOOBI
110100paTh TOOXONIIIYIO TeMY IJIT TaHHOW KHUTH WU BBECTH HOBYIO, €CIIH
HU OJTHA U3 YK€ UMEIOILIMXCS HE TTONXOIUT.

M B Visual Basic, u B Microsoft Access ecTb UHTepeCHeI1asi BO3MOX-
HOCTb — OTOOpaXaTh MOJIb30BaTENI0 He Ty MH(pOpMalIMIo, KOTopasi Heroc-
PEICTBEHHO XpPaHUTCS B TabGJMIIE, A JIUIIb €€ YaCTh UJIU TaHHbIE U3 APYTUX
tabauu. Hanmpumep, eciu B KayecTBe NMepBUYHOTO Kitoua B Tabauie Cus-
/ohiers UCTTOIb3YeTCs MoJie C aBTOMAaTUUYECKU YHE THUYHMBAOIINMHCS 3HA-
YeHUSIMU UIU Tose Identify, BaM MpPUAETCS XPAaHUTh 3TO 3HAUEHUE KaK
BHEIIHUM KJIOU B Tabiuie Orders, Ho oToOpaxaTh MOJb30BaTEISIM JaH-
Hble, ¥PAHALLVECS B 9TOM IOJIe, HE UMeeT cMbIcia. Bmecto 3HaueH il nep-
BUYHOTO Kitoua Tabnuiel Orders B GopMy Orders MOXHO TIOMECTUTD CIIH-
cok haMWJIMi U1 UMEH MOKyrareyei (JaHHble U3 TaOauubl (wsiomers), U3
KOTOPOTO T0JIb30BaTeNIM OYAYT BHIOMPATh HY>XXHbIE 3HAYEHUS.

B Visual Basic 310 MOXHO cmenaTh, yKa3aB pa3JMYHbIe 3HAYCHUS
cBoiictB DatafFieldwn ListField. B Access MCIONb3yIOT HECKOJIBKO MOJIE:
OJIHO — JUISI XpaHeHUs paMUJIMii U UMEH, a Ipyroe — JJIsi XpaHeH sl 3Ha-
YeHUI HOMEpOB MOKymnartejei. 3aTeM clielyeT MpUBSI3aTh COOTBETCTBYIO-
UM BIEMEHT YIIPABRIEHNA K MOJI0 Tabau1bl (Jrders, B KOTOPOM XpaHUTCS
HOMEp MOKymnaTtessi, U OTKJIIOUYUTh OTOOpakeHue HoMepa ToJib30BaTens,
3aaB HYJIEBYIO LIUPUHY COOTRETCTBVIONIETO TIOJ.

Bo3MoxXHOCTh 0TOOpaxaTh 3HaUYEHUSI HECKOJBKUX TMOJEl Tabaull B
KOMOMHMPOBAHHBIX OKHaxX, moaaepxkuBacMasi Microsoft Access, BecbMa
ynobHa 1 yacto npuMmeHsercs, XKaixb, Ho B Visual Basic oHa oTcyTcTBYyeT.
Hanpumep, ecnu B dopMe BBIBOAUTCS CNUCOK (paMUIMIl MOKymaTene,
MOXET MOHATOOUTHCSI TMPEIOCTaBUTH TOJb30BATEIIO JOTOJIHUTEIbHYIO
nHboOpManUIo: CKaxeMm, Ha3BaHUE Topoja, rae XMBET MoKynaTteiab. B
Visual Basic aT0 MOXHO caenaTh TOJbKO MPU TOMOIIMA BBIYUCISEMOTO
0JIs1, TA€ BHITIOTHSAETCS KOHKAaTeHALIMS 3HAYEeHU I, XPAHUMBIX B COOTBET-
CTBYIOUIMX MOJISIX TabJiiil; JTaHHYI0 ONepaluio ONpeaessiorT, 3aiaB cooT-
BETCTBYIOIllee 3HaUeHUe cBoiicTBa ListField. D10, KOHEYHO, He TaK yi00-
HO. B OCOOEHHOCTH €CJIM HEeKOTOpbIE MOJIsl Ta0IUIl COAEPXKAT MyCThie 3HA-
YEeHUSI.

Cnucky 1 KOMOMHUPOBAHHBIE OKHA OY€Hb YIOOHBI, HO UX HEBO3MOX-
HO MCITOJIb30BaTh, €CJIU CIMUCOK COACPXUT CIMIIKOM MHOTO 3HAYeHWId,
HaIpuMep, HECKOJIBKO COTeH. B 3THX ciiyyasix MpUXoauTcsl OrpaHUYUBaTh
YUCIO 3HAYEHUU, KOTOpbIe TOJb30BaTeNb OyAeT BUAECTh HA dKpaHe, IJIs
4ero 0OBIYHO MPUMEHSIOT GUIbTPEl. MOXHO MPEATOXUTDH MOJb30BATENIO
BBIOpaTh OMHY U3 OYKB ajdaBuTa (MJIM PETUOH, TIAe PaCIOJOXEeHBI PUIn-
aJipl KOMIIAHUM, WIW LITAT, TAE MPOXUBAIOT [MOKYIATENN), a 3aTeM — U3
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CMHUCKa, COMEPXKAIEro HECKOJIbKO COTEH 3amuceil, Te, KOTOpbIe YAOBJIET-
BODSIIOT 3aIaHHOMY KPUTEPUIO.

Ecnu xe cnivcok conepkuT He Gosiee MATU-1IECTH 3aMuceid, U Bce 3Ha-
YeHWUsl, IepeurCIeHHbIe B HEM, MTOCTOSTHHBI, BMECTO CIUCKA WU KOMOU-
HUPOBAHHOTO OKHA UCIMOJIb3YIOT KHOIMKM-BLIKIIOIATENH WIK, elle Yalle,
rpynny KHOIIOK ¢ 3aBUCMMOU dukcanueit (puc. 15-4).

. Dption Button and Togale Bulton Groups

o k2
LI iptin 3

Puc. 15-4. Knoniu-gbikatodamentiu KHORKNE ¢ 3aeucumoil gpuxcayueri

XoTa MHOTHE CpeAcTBa pa3paboTku, HanmpuMep Visual Basic, mo3Bossi-
0T TeHEepPUpPOBaTh I'PYINY KHOMOK Ha 3Tafe MCIOJHEHUS, I HE COBETYIO
nenath o10. [loab3oBaTensiM ropa3no ynobHee padoraTh ¢ popMaMu, B KO-
TOPBIX BCE 3JIEMEHTBI YIPABJICHUSI PACIOJIOXEHBI Ha MPUBBIYHBIX MECTax,
YeM C MOCTOSIHHO U3MEHSsIIoIUMcs uHTepdericom. [ToaToMy rpynmnbl KHO-
MOK-BBIK/IIOYATENECH UM KHOMOK C 3aBUCUMON duKcauueil cienyer uc-
MOJIb30BaTh, TOJbKO KOTIa YMCJO M HAa3BaHUS JIEMEHTOB B 3TUX IpyIMIax
MOCTOSIHHBI (MJIM TIO KpaiiHell Mepe, HE M3MEHSTCS OO BbIXOAA CIeaylo-
e Bepcuu mporpaMmbl). Bo Bcex ocTalbHBIX Cydasix Jydiie TpUMEHSITh
CMUCKU WIM KOMOMHUPOBaHHbIE OKHA. [IpM M3MEHEHU U Yucia Uin 3Ha-
YEeHUI 3JIEMEHTOB CIIMUCKOB pa3Mep 2JIEMEHTOB yIPABJICHUSI HE MEHSIOT-
Csl, U HE IPUYUHSIIOT MOJIb30BAaTEISIM HEyJ0OCTB.

BbIOOp HECKOJNIbKMX 3HAaYeHMA U3 guanasoHa

Ecnu BaM mpeAcTOUT BHIOpPATh HECKOJBKO 3HAYEHUI U3 HEKOTOPOTO MHO-
JKECTBa, TO CKOpee BCEro, Bbl MMEETE JEJIO C CYIIHOCTbIO, HaXOMSAIIEHCs
Ha CTOPOHE «MHOTHE» CBSI3M «OAWH KO MHOTMM». Kak yXe roBopuiaoch B
miaBe 14, repBoe, UTO CJeAyeT ONpPeNeIuTh B TAKOM CUTYyalluu — HYXHO
1 0TOOpaXaTh IMOJb30BATENI0 BCE 3alUCU Cpa3y WM MO ONHOM, W I0J-
3K€H JIM MOJIb30BaTe/Ib BBIOMPATh BCE HYXXHbBIC 3HAYCHUS Cpa3y UJIU IO OJl-
HOMY.

B Access, 4T0oOBI OTOOpaxaTh IOJIb30BATEI0 3alIUCU OJHY 3a APYroi,
yIao0Hee BCero MCIoib30BaTh MOAYUHEHHYIO (OPMY B peXXuMe oToOpaxe-
HUS omHoU 3amucu. 3amaiite cBovicTBa [ ink Child Fieldsw LinkMasterFields
B pa3pabaTbeiBaeMoii hopMe — U Access BBITIOJHUT 32 BAC OCHOBHYIO 4acTh
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pabotel. YTOOKI co3maTh TaKylo IMogYMHeHHYI0 (popmy B Visual Basic, mpu-
JIETCS MOTPYIUTHCS, HO B3aMEH BbI TOJIYUUTE OOJIbIE BO3MOXHOCTEW yII-
paBSITh JaHHBIMU. B M000M ciiyyae, 3TOT METO BIIOJIHE OMpaBIaH, eclu
HYXHO OJHOBPEMEHHO BBIOMpPATh HECKOJbKO 3HAUYEHUUN M3 CIUCKA, U B
OCOOEHHOCTH, €CI Bbl COOMpaeTech MCIIOJb30BaTh B pa3padbaTbiBacMoit
(opMe MHOXECTBO pa3HBIX 3JIEMEHTOB YIpPaBJICHMUS.

MHorna Hy>XHO BbIOMpATh HECKOJIbKO 3HAYEHUN M3 KaXIOW 3arucu,
MpUYeM MOJb30BaTeNI0 OyAeT OTOOpaXXaThCsl MHOXKECTBO 3aIluMceil OgHO-
BpeMeHHO. Mcnonp3yiite TA0NMIY ¢ HEMPEPBIBHBIM PEXMMOM IPOCMOT-
pa, eciu BEI pabotaere ¢ Access (puc. 14-2), m HacTpanBaeMBbIil TaOII-
HBII 2JIEMEHT YIIpaBJIeHUs WM Uepapxudeckylo Tadnuity Microsoft Hierar-
chical FlexGrid, eciu ucnons3dyete Visual Basic. Ta6aumbsr Microsoft
Access — 4pe3BbIYaiilHO MOIITHOE CPENCTBO, MHOTIA Jaxe CIAUIIKOM MOIil-
Hoe. [loMHUMO TEKCTOBBIX IMOJiel, B HUX HECKOJbKO BUIOB AOIOJHUTEIb-
HBIX 3JIEMEHTOB yIIpaBieHus. Hacmpauaaemvie mabauunvie 31emernmot (grids)
B Visual Basic mopoii 0CJ0XHSIOT CO31aHNe MOJb30BaTEIbCKUX MPUITOXE-
HUl, a MepapXuyecKue TaOIUIIbl MO3BOJISIOT TOJIBKO OTOOpaXaTh JaHHbBIE
B BUJIIE MEPAPXUUECKU OPraHU30BAHHBIX CTPYKTYP, HO HE pedaKTHPOBaTh
STU JAHHBIE.

K cuacteio, B Access u Visual Basic apceHan cpeacts, ofecriednBar-
LIIMX yIpaBJieHMe JaHHBIMU, JOCTaTOUYHO mupok. Hampumep, mogurHeH-
Hble HopMbI B Access TTO3BOJISIIOT OTOOpaXaTh 3alKMCU B PeXUME Herpe-
PBIBHOTO TIPOCMOTPA, M TaKUM 00pa3oM, T10JIb30BaTe/b BUIUT Ha dKpaHe
cpa3y HecKoJbKO 3amuceil. B Bepcum 6 Visual Basic mosiBujcsi HOBBIM
o0bekT DataRepeater, npeaoCTaBISIONINA MPAKTUYECKHN Te XK€ BO3MOXKHO-
CTH, YTO U MOAYMHEeHHas dopma Access, XOTsI peaiM30BaHbl 3TU IBa 2Jie-
MEHTa yMmpaBJieHUs Io-pa3zHoMy. KaXablii U3 HUX NpUMEHUM TaM, TIe
HY>XHO OTOOpaxkaTh I10JIb30BaTEI0 MHOXECTBO 3allMCeil U MpU 3TOM MC-
MOJIb30BaTh TUIT JIEMEHTOB yIIpaBJIeHUsI, He MOAAEPKUBAEMbIii B MOIIU-
HEHHBIX Ta0IUIIaX U HACTPaWBaeMbIX TAOJMYHBIX dJIEMEHTAX yIIpaBJIeHUsI
(HampuMmep, TpymIly CBSI3aHHBIX MapaMeTpoB). O0a 3T 3JIeMeHTa yIpaB-
JIEHUS: ¥ IONUMHEeHHbIe (hopmil, 1 00beKT Data Repeater, — mo3Bosisiior
pa3buBATL KaXIyIo 3allMCh HA HECKOJBKO CTPOK IPU OTOOpaXeHWUHU ee B
¢dopMe MoJb30BaTeIbCKOro MHTepdeiica.

Eite oquH aieMeHT ynpaBJieHHUs, 4acTo MIpUMeHsIeMbl i 17151 oToOpaxke-
HUS MHOXecCTBa 3amnuceil B dopme — nepeBo. Kak mpaswuiio, nepeBo uc-
MOJIB3YIOT JJIS OTOOPaXXeHUSI MepapXUYeCKUX CTPYKTYpP C Pa3InyHOM CcTe-
TEeHbIO JeTANIN3aIMU, HO C €ro TOMOIIbI0O MOXHO TaKXe peaanu3oBaTh Mpo-
CMOTpP AOTOJTHUTEIbHOU MHMOPMALIMY TSI KaKIOU 13 3aIrceid, XOTs pe-
MaKTUPOBATh aHHbIE TEKYILEN 3alIMCU C TIOMOIIBIO IepeBa He OYeHb yI00-
Ho. [IpuHSB KOHIIENIIMIO, TOAOOHYIO TOM, YTO UCMOJIb3yeTcs B Microsoft
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Windows Explorer, MOXHO 0oTOOpaXxaThb IOJIb30BATE/II0O TOTIOJHUTEIbHEIE
NaHHbIe, OTHOCSIINECS K BRIOpAHHOM 3amucH, B APYroil 4acTu (GOpMBI.

W HakoHell, B TeX ciIyyasx, KOTaa MoJb30BaTeNsIM HY>KHO BbIOMpPATh He-
CKOJIbKO 3HaYeHUWI M3 CTMCKa, MOJOWAET CBsA3aHHAs mapa ciuckos. [lo-
noOHas CTPYKTYpa 4acTo UCITOJIb3YyeTcsl B MacTepax. Bor mpumep m3 macre-
pa tabnuy Microsoft Access 2000: criucku Sample Fields v Fields in my new
fable obpasyioT cBsi3aHHYI0 napy (puc. |5-5). Kak nmpaBuiio, monb3oBaTeau
JIETKO OCBaMBAIOTCSI C TTOAOOHBIMU 3JIEMEHTaMU YIpaBJIeHUS, OMHAKO Ta-
KMe CIUCKM CO3MAT HeMasio MpobieM ais pa3paboTYMKOB.

LA Firstharne
Middiehame

” Lasthame
Comtacts

{ Cstomer s : i [m—
i Tt

A Crganizationtiame

Puc. 15-5. Ceasannvte cnucku ¢ macmepe maiiuy Access 2000

CBsi3aHHBIE CIIMCKU MPUMEHSIOT IJIs IepBOHAYAJIBHOIO BBOIA JAHHBIX,
HO OHU He€ MPEJOCTaBISIOT MOJb30BaTENSIM BO3MOXKXHOCTU MTPOCMaTPUBATh
U U3MEHSITh BBeJACHHbIC AJaHHbIe. Kpome TOro, cBsi3aHHbIE CITMCKM 3aHU-
MaloT CJIMIIIKOM MHOTO MecTa. BOT moyeMy Takue CTpyKTypbl, KaK MpaBU-
JIO, WCIIONB3YIOTCSI B MacTepax, Ihme Kaxxaas OTHeIbHas Orepaliiisi BBoma
BBITIOJIHAETCS U3 HOBOTO IMAJIOTOBOro OKHA. L.CJiM Xe Mmosb30BaTelb, BbIO-
paB HECKOJIbKO 2JIEMEHTOB U3 CITMCKi. yXe He OyIeT BIOCIEACTBUM MPO-
CMaTpUBaTh BECh CIMCOK, TO UCIIOJb30BaTh CBSI3aHHbIC CIIUCKUA HE UMEET
cMmbicia. Jlydine ocTaHOBUTBCS HA OAHOM M3 yXe 00CYXIaBIIUXCS HaMU
2JIEMEHTOB YIIPaBJIC€HUS, WIM Ha COMCKE, MO3BOJISIONIEM BBIOpaTh He-
CKOJIBKO 3JIEMEHTOB.

CIHUCKN, TO3BOJIAIOIINE BBIOPATH HECKOJIBLKO 2JIEMEHTOB, OYEHD YI100-
HbI, HO IPUMEHSATh UX CIeAyeT C OCTOPOXHOCTLIO. [IpocMaTpuBas Takue
CIIUCKM, MOJb30BATEJIN MOTYT MO OIIMOKE OTMEHUTD YK€ CleJaHHbII Bbl-
©6op sneMeHTOB. OCOGEHHO YacThl TaKKMe OIIMOKW, KOTIAa IS BbIOOpa HO-
BOro 3JieMeHTa TpeOyeTcs IIEeJIKHYTh €r0 MBIIIbIO, a He MOCTAaBUTh (hia-
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HOK WK TTepeKIYaTellb B COOTRETCTRYIONICE MoJloXeHne. Korma 1aHHbIe
MIPUXOAUTCS BBHIOMpPATh U3 AJMHHOTIO CIIMCKA, OTCOPTUPOBATh 100OABJICH-
HbI€ B CIMCOK, YAQJCHHBIC U [1OBTGPHG BRIOpAaHHBIE 3alMCU Heslerko. Bos-

MO2XHO, JIy4ylI€¢ NpUMCHUTDH OOBIYHBI U CIIUCOK, Taec BbI6paHHblC SJICMCHTHI
0T06pa)KalOTCﬂ B COYE€TAaHUU C TCKCTOBBIM ITOJIEM NN KOM6I/IHI/IDOB3HHI>IM
OKHOM, [MO3BGISTEYILII M JNO0ABJISTh 3aIUCH.

Yucnosbie AaHHble U AaTbl

Jns oToOpaxkeHus YMCIOBBIX JaHHBIX M JAaT yallle BCero MCIIOJb3YIOT TeK-
CTOBBbIE MOJs. [Jisg YMCAOBBIX JaHHBIX 11C/€CO00PATHO TPUMEHSITh Orpa-
HUYEeHUSI HaBBOAMMBIEC BeJIMUYMHBI. EcnuananazoH3HaueHU, BBOAUMBIX
B IT0JI€, JOCTATOYHO IIMPOK, TO 3aJaTh TaKMe OTpaHUYCHUS HE IIPOCTO.

KoHTponmupoBaTh YnclIOBEIe 3HAYE€HNSI, BBOIMMBIC B TCKCTOBBIE I10JIS,
nosBONAIOT Macka BBoma B Microsoft Access u ai1eMeHT yrpaBieHus Aas-
kedDara B Visual Basic — mo KpaiiHell Mepe, BbI MOXeTe 3allpeTUTh BBO-
IUTH B TIOJISI CUMBOJIBI aldaBuTa U crienMagibHble CMUMBOJIBI. B Access Tak-
XK€ €CTh MHOXECTBO CPEACTB, MO3BOJSIOUIMX UHTEPIPETUPOBATh BBEACH-
Hble TaHHble. Ho MpoBepsATh MpaBUAbHOCTb TaHHBIX, KOIa OHU Y€ BBE-
JIeHbl, — HE CaMblii TYYIIMi BApUAHT, U €CJIU €CTh BOBMOXHOCTb OTPaHU-
YUTh AIMAINA30H JOTYCTUMBIX 3HAYEHM A, TO HY>KHO MCIOJb30BaTh UMEHHO
9TOT METO..

B Visual Basic 6 mosiBuinch iBa HOBBIX DJIEMEHTA YIIpaBJIe HUS IJisl BBO-
na Kanesnapuny nat — MonthView i Date TimePicker (puc. 15-6). B Access
2000 nMeeTcs 2JIeMEHT yIIpaBAeHUS «KaTeHIaDL», aHaJIOTUYHBIA Month View
B Visual Basic.

5 6 7 | = —1

Y i
)

o113 Al
1313 20 1 o
256 27 ok
1 Taday: 08704/ 2001 5 = |

Puc. 15-6. Daemenmut yrpacicnis MonthViewu DateTime Picker

DJeMeHTHl yIpaBieHUsI, 00ecClIeYNBaIONIe IT0JIb30BaTEISIM BO3MOX-
HOCTh BBOIA JAThI, IO CBOEil (PYHKIIMOHAIBHOCTU HAIIOMMHAIOT OKHA CO
CIIMCKaMU M KOMOMHUpOBaHHBIe cniucku: DateTime Picker BBIBOIUT Ha
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9KpaH OKHO KaJieHaaps, TOJIbKO KOraa I10JIb30BaTe/b ILIEIKAET MhblllLIO
CTPEJIKY PSIIOM C TIOJIeM, B KOTOPOM OTOOpakaeTcs [14Ta, a DJIEMEHT YII-
paBieHuss Month VieworobpaxkaeT KajJeHIapb MOCToOsTHHO. Ocobo oTMeEdy,
yro u MonthView, u Date Time Picker paboTaloT TOJBKO €O 3HAYEHU MU J1aT,
a He ¢ JaToii MU BpeMeHeM OJAHOBpeMeHHO. [1o3ToMy eciu MX CBS3aTh C
MOJISIMU Tabnull 6a3 JaHHBIX, IJS KOTOPBIX BbIOpaH TUIT AaHHBIX Date/
Time, TO TIpUAETCS TPEAYCMOTPETh TOIIOJIHUTEIBHBIC CPEICTBa IIpeodpa-
30BaHUs popmaTa. Yaenanute ocoboe BHUMaHUE CpeacTBaM pabOTHI ¢ daH-
HBIMU, [1eACTABISIOIIIM 1 TaTH.

W B Visual Basic, u B Microsoft Access IpuCyTCTBYET 3JIEMEHT yIIpaB-
nenust UpDown, TakXxe Ha3blBaeMbIli IMUKIMYECKUM cueTdMkoM. OH mc-
MOJIb3yeTCsl I BBOMA YMCJIOBBIX 3HAYCHWU M HaHHBIX B ¢dopMmare Date/
Time B onepalinoHHOM cucteme Windows, 1 1o3ToMy 3HaKOM OOJIBIINH -
CTBY noJibzosareneil (puc. 15-7). DaeMenTsl ynpabieHus: UpDown nipume-
HSIIOTTaM, [/I€ BBOAUMbIE 3HAUEHUS U3MEHSIOTCS LUKINYECKH: HAIIPUMED,
BBEJCHHAs 1aTa — OOMH U3 CeMU AHEeN Heaenu. Wiu eciau BBOAUMBIE JaH-
Hble HYXHO OKPYIJIUTh A0 HCKOCIO YKMClIa: HAIpuMep, YKUCIOBOE 3Haye-
HUe — 10 OJMXKaMIIero 1ejaoro AecsaTKa.

Date/Time Ploperties ‘

Dty & Lame §.‘hr:p: Zove |
B e IL Lime: 3 i

' |I'Utae o W Rutopa Daplight Tims

II.._.E)*.] ¢ g:;m; .

Puc. 15-7, Jlna nacmpoiixi epemenu ¢ Windows ucnoavsyromes
aanemenmot ynpaeaenus UpDown

W, HakoHell, ellle OMMH BUI 2/CMCHTOR yrpaBieHusa Visual Basic, Ko-
TOpPbIE UCTIONb3YIOTCS /11 BBOA YMCIOBBIX BEJIMUUH — 3TO Oeeynku (slider
controls) u noaocwt npoxkpymku (scroll bars), mokazanHbsle Ha puc. 15-8.
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. Sliders ad Scroll Bars

Sl Congral. 5L

Sroh Bare

R

Puc, 15-8. bezynku u noaocot npokpymiu icnoabiyion 0aa 66o0a
YUCA0BBIX GEAUHUH

DTU BIEMEHTHI yhnpaBJICHUA ‘IpeBBLI‘IaﬁHO PEAKO IIPUMEHAIOT B IIPpU-

JIOXKEHUAX, paboTaoIux ¢ Ha3ami faHHBIX. OHU — BCETro JUIIb Tpadpu-
YecKMe CpeicTBa, MO3BOJSIONINME 3a0aBaTh YKMCIOBBbIE 3HAYEHUS HEKOTO-
pBIX IApaMETPOB, M IMOJITOMY B [DHHLMIIEG MX MOXHO HCIIOJIb30BaTh IJIs

BBOJA YMCJIOBBIX JAaHHBIX.

MMPUMEYAHUE Bo3MOKHO. BB M He TIPEAIOaraiu, 4To MOJ0Chl IPOKPYTKH
MOXHO HCIIOJIb30BaTh KaK 3JIEMEHTHI, paboTalone ¢ YUCIOBBIMU TaHHBI-
MM — WX paKTUYECKU HUTIE HEe YIIOMUHAIOT B TAKOM KaudecTBe. JleficTBYOT
OHM TaK:. KOTJa IOJb30BaTeJb CTABUT PBIUYAXKOK IOJOCH TIPOKPYTKU B OIT-
peircieHHOe TIOJ0XEHUE, TO OHA MepeaaeT MPUJIOXKEHUIO YMCIIOBOe 3HAYCHUE
ImapaMeTpa, PeryJIMpyeMoro Ipu IIOMOIIM 3TOM MOJIOCH (pa3ymeeTcs, Bce Mpo-
HWCXOMMT He3aMEeTHO Ul IOJIb30BaTels ).

41 coBeTyIO UCITOIb30BaTh 3TH 3JE€MEHTHI YIIPABJICHUS TaM. Tae MOJh30-
BaTeJII0 HYXKHO CPpaBHMUBATh MEXIY COOOI HECKOILKO 3HAYSHUM, TTpUIYeM
KO03(pGUIMEHT OTHOIICHUS MEXAY CPaBHUBAeMBIMU BEJIMYMHAMM TOpa3-
0 BaxkHee, HEXEJIM TOYHOe 3HAaueHUe CaMHX 9THUX BeJMUMH. Tak, ogHaxX-
OBl S IPUMEHUJIa OeTYHOK, YTOOBI IOJIb30BATEIM MOTJIW 3alaBaTh 3HaYe-
HME CTeIeHU COOTBETCTBUS IIPU ITOMCKE ITOXOXUX 3amluceil B Gase IaH-
HBIX: Hampumep, ornpeneauTsh 100-MpolieHTHOe COBIaJeHre (3alucu Co-
BIAJAIOT MOJHOCThIO) Wiau S50-mpolleHTHOe (COBITagaeT TOJBKO ITOJOBMHA
CHMBOJIOB).

TekcTOBbIe AaHHblIe

n BOT, HAKOHE€1I, MbI 2[06pam/10b J10 TEX JICMCHTOB YIIpaBJIC€HUA, KOTOPbIC
d MocTaBUja B caMblit KOHEIl oU€pean — A0 TEKCTOBLIX noJiei. Hpeﬂnaraﬂ
UCIIOJb30BaTh MX TOJbBKO TaM, TI€ HE MNMOAXOIAT APYTUE 3JIEMCHTHI yIipaB-
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JIEHUs, s BOBCE HE XOTeja CKa3aTh, YTO JeJiaTh 3TO HU B KOEM CJIyyae He
HyXHO. TTpoCTO CIAMIIKOM 9acTO TeKCTORLIE TIOJAS TMPUMEHSIOT TaM, T/e
pasyMHee 3a1eiicTROBATI: APYrOM BJEMEHT yrnpaBiieHUusl. DBoJIbIIMHCTBO
MaHHBIX, XPdHsLMXCad B 6azax, IMPEACTaBISIIOT CO0OM TEKCT, W IOITOMY
TEKCTOBbBIE TIOJISI MOXHO YCTICITHO MPUMEHSITh IJIs1 OTOOpakKeHUs MOJIb30-
BaTeNI0 3TUX BEJUYMH. M CKIHOUCHIIC COCTABISACT TOJbKO TMOJIe BHEIIHETO
KJII04Ya — B 3TOM CJIy4ae JJy4ylle NOAONAET KOMOMHMPOBAHHBIN CIIMCOK WA
OKHO CITHCKa.

OO01IMii MPUHIIUT, OTIPENeNSIONINil BBIOOp 2/IEMEHTOR yIpaBJIeHUS,
MPUMEHUM U K TEKCTOBBIM MOJSM: UX HYXKHO UCTIOJIb30BATh TaM, ¢ OHU
COOTBETCTBYIOT MEHTaJIbHOW Mojenu Ions3opateas. [Ipu satom cremyer
3a/leiiCTBOBATh BCE BO3ZMOXHBIE CITIOCOOBI OTPAHUYEHUS [OMYCTHMLIY 3HA-
YEeHUN.

B Microsoft Access 1omycTMble 3HAY€HU ST BBOIUMBIX JAHHBIX MOXHO
OTPAHWYUTH MPH [1OMOLII MacKu BBoga (cBouicTBO Input Mask TeKCTOBOTO
nosist), a B Visual Basic — mpu momolu sjieMeHTa ynpaBiaeHus Mas
kedData. Oba 3THX 3JIeMEHTa YIIpaBJIeHMS IO3BOJISIIOT 3alaTh IIA0JIOH,
KOTOPOMY JOJIXKHbBI YIOBJIETBOPSTh BBOIMMBIE AaHHble. Hampumep, mist
WHAUBUIYAJTbHOTO HOMEpa CUCTeMbl collMaibHOro crtpaxoBaHus B CIIIA
Macka BBoJa Oymer ###-##-##44 (Tpu nudipui, 3a KOTOPBIMU ClIe/IveT
nedwc, 3areMm aBe LUdpPHI, cHoBa Aeduc, ¢lic yeTbipe HudpbI).

B otaenbHbIX ciyyasix Macka BBOJA OYEHb TMOJIE3Ha, HO K COXAJICHMUIO,
3a1aTh ee ymaeTcsl He 4acto. Kpome Toro, mpu 3ToM ecTh pUCK Ype3MEpHO
OrpaHUYUTh JUATMA30H JOMYCTUMBIX 3Hiuc il CaMblil TPOCTON MpUMEp —
HoMepa TeueoHoB, XpaHguuecs B 6ase faHHbIX. OUeBUAHO, COOJIA3H HUC-
MOJIb30BaTh MACKY BBOJIA JIJISI MOJIsS, MOJIEJIMPYIOIIEro TejiechOHHbIN HOMED,
Beauk. OQHAaKO Mpexje YeM aejiaTh 3T, BhISICHUTE, OyayT v B 6ase AaH-
HBIX XPaHUTbCSI HOMepa TeaedOHOB YACTHBIX JIUI UM OpraHU3aluil, Ha-
XOIAUIMXCS Ha TEPPUTOPUM OIHON CTPAHbI, UM Xe HYXHO OyJIeT BBOIUTD
U UHOCTpaHHbIe HOMepa. O4eBUHO, YTO Yuciao uudp u hopmart TeaedoH-
HBIX HOMEPOB B pa3HbIX CTpaHax He coBnanamT. Ho gaxke ecnu 6a3za naH-
HBIX OYyeT comepxaTh TeJeOHHbIE HOMepa, OTHOCSIIMECS K OMHOM C1pa-
He, BCE PaBHO TPMXJIbl MOAyMalTe: Bedb MPU MEXIYTOPOAHUX 3BOHKAX
KpoMe TeseOHHOro HoMepa abOHEeHTa 4acTo TpedyeTcs HaOupaTh pas-
JUYHBIE KOIbl TOPONOB. A B KPYMHBIX OpPraHU3alUsiX, HACYUTHIBAIOIIUX
MHOXECTBO OTIEJIOB, MHOTJA MPUMEHSIEeTCS JOOaBOYHbBIN BHYTPEHHUM 110 -
Mep, YTOObI COEIUHUTBCSI ¢ KOHKPETHBIM COTPYIHUKOM.

Huxkorna He 3a0biBaiiTe, YyTO Ballla r1aBHas 11eJb — O0ECIEUUTD MOJTb30-
BaTeJissM MakKCUMyM YA0OCTB Mpu paborte ¢ cucrteMmoii. Eciau xe cucrema
3arnpeniaeT BBOJ a0CONIOTHO MPaBUJAbHBIX AJAHHBIX, MPOCTO MOTOMY YTO
nonobHass cuTyalysl He ObUa MpelycCMOTpeHa MpU MPOEKTUPOBAHUU U
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¢dopMaT BBOAMMBIX TaHHBIX OTPAHUYEH CIUIIKOM XECTKO, TO 3TO CEPbe3-
HBIU HETOCTATOK.

[ToMuMoO cTaHZAPTHBIX TEKCTOBEIX Mojiei B Access u Visual Basic nme-
eTcsl dJeMeHT ynpaBieHust Microsoft Rich Texibox, no3sosinioiiiii BBOOUT
TEKCT, 0OTHOPMATUPOBAHHBI C TOMOIIbIO PA3TUYHBIX CTUICH U TADHUTYP
mpudToB. OgHAKO peann3alus 3TOTo dJIeMEeHTa YIIpaBJIeHUS, KaK paBu -
JIO, TpeOyeT MHOTO BPeMEHU U YCUJINIA, MTOCKOJIBKY KpOMe TI0Jisi, TT03BOJIS-

IOIIEr0 BBOOUTH TEKCT, HYKEH JOIIOJTHUTEIbHBIN UHTepdeiic, MOIROII0-
11111 3aJaBaTh CBOMCTBA TEKCTa.

Rich Textbox MOMOMHUTENBHO YCIOXHICT M PCallk3alliio onepauni
MAHWUTIYAUPORAH WS TaHHBIMU, MOCKOJBKY (POpPMAaTUPOBAHUE TEKCTAa WH-

KarcyJIMpOBaHO B caM dJIeMeHT ymnpaBjeHus. [loaToMy s peKOMeHaylo
HMCIOJIb30BaTh €T0, TOJIbKO KOIJIa T JOIIOJIHUTEILHBIC BOBMOXHOCTH, KO-
TOpEIE OH IIPEIOCTaBJISIET 110 CPaBHEHMIO ¢ OOBIYHBIMHU ITOJISIMU BBOIA,
IeICTBUTENILHO HYXKHBI MOJIb3oBaTeaM. WM TOJIBKO AJIsI TeX BEJIMYMH, KO-
TOpBIE MPEACTABIISIIOT CO00I1 OTHEeNbHBIe (parMeHThI TEKCTa U MCIIOIb3Y-
IOTCSI CHCTEMOIA IUIsI BBIBOAA HAa KpaH B pa3IMYHBIX popMax, HO He yda-
CTBYIOT B OIle pallMsIX IIOMCKA UM COSINHEHUS C IPYTUMU 3HAYeHUSIMMU.
Hanpumep, popmaTupoBaHHEIE 3JIEMEHTHI TEKCTa, BBOOIMMBIC IIPU I10-
Moy Microsoft Rich Textbox, MOXXHO MCITOJBL30BaTh Il CO3MaHM 111a0-
JIOHOB CTaHAAPTHBIX MUCEM, KOTOPbie KOMITAHUS PaCChLIAET CBOUM KJIM-
eHTaM. TeKCeT KaXXa0ro U3 TaKUX CTaHJAPTHBIX MU CEM COIEPKUTCS B 0a3e
JTaHHBIX BMecTe ¢ (pOpMaTUPOBAHUEM, a JJISI €ro MOKMCKa UCHOJb3YIOT Ka-
TETOPUM MU MHYIO ONMUCATENbHYI0 MH(GOPMALIMIO, IPUCBANBAEMYIO KaX-
JOMY TaKOMY (parMeHTy TeKcTa. DTa MHPOpMaLusg XpaHUTCS B OTIENb-
HOM TI10JIe TaOJIMIIbI, COAEpKaIIeM IPOCTOM He(OopMaTUPOBAHHBIN TEKCT.

Nrorm

B aT0i1 r1aBe MBI pacCMOTpEIM pa3IMuHbIe 2J1eMEeHTH YITpaBJIeHUSI, KOTO-
pbie UCIOJB3YIOTCS IJIs1 BBoAa MH(MOPMaLIMK B 0a3y JaHHBIX U OTOOpaxke-
HUS ee ToJib3oBaresnto. [1pu BbIOOpE 371eMEHTOB yIIPaBIEHUS IS T10JIL30-
BaTeNbCcKOro MHTepdeiica rmpexae BCero cieayeT yUUThiBaTh MEHTATbHYIO
MoJeb moib3oBaTesss. HemanoBaxHy0 posib UTpaloT OTpaHUYEeHUS IOy~
CTUMBIX 3HAUYEHU I BBOOUMBIX TaHHBIX.

B crnenytomieit riaBe Mbl MOAPOOHO OOCYIMM Clyyau, KOTAa OTpaHU-
YUTH JOMYCTUMbIE 3HAYEHUS MPU BBOJE HEBO3MOXHO, a TaKXXe BOTIPOCHI,
Kacawluiecs: MporpaMMHOM peanu3aluu MPOBepKU MMPABRHILHOCTH BBe-
NeHHBIX JaHHBIX.






Mopnepxka
LIeNIOCTHOCTU
0asbl AaHHbIX

IIpencraBbTe cebe TaKylo CHMTyalllio: BB, Biaieiel] HEOOJIbIIONH KOMIIa-
HUM, TOTPATWJIM HEMaJIo CUJ B OOphOe 3a MepCIIeKTUBHOIO KiueHTa. B
pe3ybTaTe KIMEHT COTIacHICS Pa3MECTUTh y Bac BBITOAHBIN 3aKa3, OJHA-
KO TMOCTaBWJI yCJIOBUE: 3aKa3 10JIXKEH ObITh BBITIOJIHEH B TeueHue 48 4yacos.
3Has. 9To 3TO BaM BIIOJIHE TIO CUJIaM, Bbl HAUMHAaeTe Mpa3aHOBaTh Modemy,
Ho 1yt «Ha clieHy BBIXOAUT» TJIaBHBIM OyXrajaTep M cOoOIIaeT, YTo He T10/1-
MUIIEeT JOTOBOp, HE MPOBEPUB, pacIoyaraeT JIM KIMEeHT JOCTaTOYHBIM Kpe-
IUTOM, a TaKasl TpoBepKa 3aiiMeT He MeHbIlIe Hemeau. YTo nenaTh B TaKoOit
cutyauun? CKopee BCeTro, BBl OOBSICHUTE TJIABHOMY OyXTaJITepy, YTO B JiC~
KJTIOYHMTETbHBIX CIIyYassXx MOXHO MOWTH Ha HEKOTOPbIe HapyIeHUs C0-
KUBIIUXCS TpaBui. byxranrep — OOBIYHBIN YesIOBEK, a OOJBIIMHCTBO
JII0fEeH, KaK MpaBuiIo, MPenrnoiHTaT He CIIOPUTh C HAYaJbCTBOM U JE/Ial0T
(unu, o KpailiHell Mepe, cTapaloTcsl ciejiaTh) TO, YTO UM IpUKa3aHo.

KoMmbloTepHble CUCTEMBI He 00JIafaloT CTOJb Xe TMOKJIaAMCThIM XapakK-
TEPOM W C HUMU TOpa3go CIOXHEE «IOIOBOPUTLCS», YeM C YEJTOBEKOM.
OHM YacTo «HACTYIOT». OTKA3bIBAsICh BHITIOJHSTH A0COIIOTHO pa3yMHbBIE M
JIOTUYHBIE ¢ TOYKU 3PEHUS TOJb30BaTeN sl IeHCTBUSA, U TIPU 3TOM MPUBO-
IISIT aOCTPAKTHBIN apryMeHT — «ITOMepsKKa [IeJIOCTHOCTHA JaHHBIX». B mpe-
IBIAYIIUX TJIaBaX Mbl YAEJUJIM MHOTO BHUMaHHUSI BOMPOCAM IEJOCTHOCTH
JNAaHHBIX, €€ OTPaKeHUIO B MOJEJIM AAaHHBIX U peaiu3aluy Ha MporpaMM-
HOM ypoBHe. M BOT Temneph, 00BSICHUB BaM, KakK 3TO JeJaeTcs, s BBICKaXy
MBICJTb, KOTOpAsl pa3oM IMepeuyepKHET BCe MOU MpPeaIIeCTBYIOIINE 3aMeda-
HUS: TIOAIepKKa LEeJOCTHOCTH TaHHBIX — He caMasl BaxXHas (DyHKIIMS CH-
CTEMBI.
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IMpenBuas yiansieHHLIC BO3TIACH U TIPOTECTHI, CIEITY YTOYHUTH: 5 OT-
HIONb HE MPU3BIBAI0 OTKA3aThCS OT MPOBEPKU MPABUJIBHOCTU MaHHBIX. S
MPOCTO TMBITAIOCH OOBACHUTD, YTO IEJOCTHOCTDh 6a3bl JTaHHBIX TOPA3n0 Me-
Hee BaXHa, 4YeM CIOCOOHOCTh CUCTEMBI CIYXHUTH TOJb30BaTENIO0 U TTOMO-
raThb eMy B KaXJIOIHeBHOI paboTte. M BBl MOJKHBI COOTBETCTBEHHO CIPO-
eKTUpOBaTh Bally cucteMy. laHHLie, XpaHsalIuecs B MaMsITU KOMIIbIOTE-
POB, JTOJIKHBI OBITh MPABHILHLIMI, HO 3TO OTHIOAb He O3HAYaeT, YTO OHU
TOJIKHBI OBITh a6COTIOTHO BEPHBIMU B MOMEHT MX BBOJA.

OcCTaHOBUTECh HA MUHYTY U MOAYMAaMTe: AJis1 4Yero BoOOIe HyKHa pa3-
pabGaTbiBaemasi BaMu cuctema? YToObl MOMOraTh JIIOASIM BBITTOJHSTh UX [il-
6oty. IToaToMy Takasi IpoBepKa MPaBWILHOCTU JaHHBIX, KOTOpas MOMO-
raeT MoJIb30BaTe/sIM BBITTOTHATH UX pabOTy, MoJe3Ha, MOCKOJbKY OHA CO-
OTBETCTBYET LIeJISIM KOMIBIOTEPHO CUCTEMBI. A eclii TpoBepKa MPaBUIIb-
HOCTHU JaHHBIX MeIllaeT MOJb30BaTeISIM BBIMOJIHSITh OTAEIbHbIC JeWCTBUS
B TOM TIOpSIAKE, KOTOPBIM IJIsl HUX Hambojiee ymoOeH WM KOTOPHI OHM
CUYMTAIOT LIeJeCOOOPa3HbIM, JTUO0 HE (103BOJISCT BRIMOAHATD T€ ¢ iiC TR,
KOTOpBIE MOJIb30BATEIM CUMTAIOT PA3YMHBIMU U TTOJIE3HBIMU, HO KOTOPBIE
He ObUIM TIpeTyCMOTPEHBI HAa HAaYaJbHBIX Talax MpOeKTUPOBAHUST CUCTe-
MBI, TO Takasl poBepKa, Oe3yCIOBHO, BpeIHA.

IMpaBuiia, KOTOPBIX 31€Ch CIEAYET TPUNEPKUBATHCS, TOCTATOYHO TIPO-
ctbl. CucTeMa He MOJIXKHa 3alpelniarh Mojib30BaTe 0 BBOAUTh WHMOpPMa-
LIMI0, €CJIM OH MPOIMYCTUJ KaKue-JI1u00 JaHHbIe, WU €CIU Bbl He MpenBU-
JeJIM HEKOTOPBIE ero NeicTBUs 3apaHee. KoOHEYHO, MPUIEPKUBATHCS ITUX
MpaBUJ ropasno cioxHee, yeM chopmyaupoBaTh ux. Kak Bcerma, paspa-
OoTuMKaM 0a3 MaHHBIX MPUAETCS UATH Ha pa3yMHble KOMIpPOMUCCHI. B
9TOM TJaBe Mbl MO3HAKOMUMCS C Pa3TMYHBIMU BUIaMKU OTPAHUYEHUIA,
MO PXKUBAIOIINX LIEJIOCTHOCTh TaHHBIX, U TTOCMOTPUM, KaK CIPOEKTU-
poOBaTh CUCTEMY, UYTOOBI M30€XaTh CAYyYalHBIX OIMOOK TIPU BBOJE JaHHBIX
1 00eCIIeYnTh TOIH30BaTelsIM YIOOCTBO M IMHAMUYHOCTH B paboTe.

Knaccbl orpaHnyeHuin LenocTHOCTU

B rmaBe 4 MBI onpeneNMaN 1ECTh Pa3TMYHBIX BUAOB OTPAaHUUYEHUM 11e/10CT-
HOCTH, OTHOCSIIMXCS K Pa3TUYHBIM JIOTHYECKUM YPOBHSIM B PEJISILIMOH-
HOI MoJenu. B aToii riaBe Mbl pacCMOTPUM BOTIPOCHI peaan3aluu 1eoc-
THOCTH JAHHBIX MO IPYTUM YIJIOM 3pEHHST U BOCIIONb3yeMCs MHOM Kilac-
cubukanueir, PazmenuM Bce oTrpaHMUYeHMs IIEIOCTHOCTM Ha NIBa Kiacca:
eHympeHHue ocpanuternd (intrinsic constraints) U orpaHUYeHUs, OIpene-
JisseMble OCOOCHHOCTSIMUA BeJIeHUsI Ou3Heca, Ha3blBaeMble TaKXKe (1i3Hec -
npasusramu (business rules).

BHyTpeHHUE OrpaHUYEeHUS] PEryIUPYIOT GU3UYECKYIO CTPYKTYPY AaH-
HBIX W AMKTYIOTCSI PEJISIIMOHHONW Mojenblo. Hampumep, orpaHudeHue,
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3arpelnaioniee Yansith 3amuch us Tabuniinl Customers (ITokymaTtenn), eciu
B 1abnuue Orders (3aka3bl) UMEIOTCSA CBsA3aHHBIC ¢ HEW 3aluch, — 3TO
BHYTPEHHEE OTpaHUYeHUe, TTOCKOJbKY CChIIOYHAsA IETOCTHOCTh — 3TO
qacTh peAlnoHHoil Mogenu. [lpu ynaneHuu u3 0a3bl JaHHBIX 3aMUCH O

MoKyIiatejie, Ho 0e3 yaajeHusl BCcex 3alluceld 0 3aKaszax, CIeJaHHBIX 1aH-
HBIM TIOKyIaTejeM, 0a3a JaHHBIX OyleT HaXOAUThCS B HECOTIAaCOBAaHHOM
coctosiHuu. Ecnau BmocieacTBuu no0aBUTh B Hee 3alMCh O IOKyMaTene,
3HaYeHNE MEePBUYHOIO KJf04a KOTOPO COBMAAET CO 3HAaUYeHUEM MEePBUY-
HOTO KJII04a yIaJleHHOM 3a111CH, TO OCUPOTEBIINE 3aMMUCH O 3aKa3ax, Cle-
JIAaHHBIX TIOKYTaTeaeM, WHMOpMaIMs 0 KOTOPOM ynajieHa u3 6a3bl, MOTYT
OBITH OIIMOOYHO CBSI3aHBI C HOBOM 3amuchio. Takas CuTyalivs BeposiTHa,
€CJIM OIpeenTh 3HaUeHUEe MEePBUYHOTO KJIloya Ha IoJjie, KOTOpoe comep-
KUT GaMUINIO TTOKYyTIATEs.

Ho 1 xoria BO3MOXHOCTb MTOBTOPHOTO UCITOJIb30BaHUS 3HAUYECHUS Tep-
BUYHOTO KJIOYa TOJHOCTBIO UCKIIOUEHa, OCHPOTEBIINE 3aMMCHA MOTYT
CTATL TPUYMHON OONBIION MyTaHUIIBI M IPUYMHUTD HEMAJIO HETIPUSITHOC-
teit. Hampumep, 3ampochl, B KOTOPBIX BBIYMCISIETCS 0OIee KOJMYECTBO
MPOAYKTOB, MPOAAHHBIX KOMIIAHUEH 3a OIIpe/ic/icHHBII TIepUOJ BpeMEHH,
MOTYT BbIaBaTh pa3Hble Pe3yJbTaThl B 3aBUCUMOCTU OT TOTO, MCIIOIL3YET-
Cs1 IM B Mpoliecce BBITIOJHEHUs 3ampoca coenuHeHue Tabsimil Orders n
Customers. YTOOBI TTOJTYYUTH MOJHBIM CIIMCOK MPOJAHHBIX IPOAYKTOB, CO-
nepxxaiuii “HGOPMaIIMIO O TOM, KaK1ue MPOAYKThI Y B KAKOM KOJMYECTBE
npuoOpes Kaxablii U3 TMOoKynaTeeil, UCIoIb3yeTCsl €CTECTBEHHOE COe/Ii-
HeHue Tabnun Custoners u Orders. B 3TOT CIIMCOK BOMIYT TOJIBKO T€ 3aru-
cu U3 Tabauibl Jrders. I KOTOPBIX UMEIOTCS COOTBETCTBYIONINE 3aITUCH
B Tabauue (ustomers, U, CIeI0oBaTebHO, TOJbKO 3TU JaHHbIE OyIyT MC-
MOJIb30BaHbI MPU BBIYMCIEHUU OOIIMX 00beMOB Mpopax. OcupoTreBiiue
3anucu B Tabnuie Orders OTCYTCTBYIOT B HaOOpe pPe3y/ibTaToOB, MOJyYUB-
neMcs B pesyiabTare coenuuenus 1abnnil Customers u Orders, W, cilenoBa-
TeJIbHO, He OyIyT yuTeHbl B BblYMCIeHMSIX. OJHAKO eclu TpU BBIYUCIIE-
HUU 00BbEMOB NPOJAaX MCIIOJb30BAHO COeAMHEHME Tabmuu Orders 1 Pro-
ducis, OCUPOTEBIIIME 3alIUCU OYAYT MPUCYTCTBOBATh B HA0OpE pe3yibTaTOB
Y YYUTHIBATHCS B BhIUMCIEeHUSAX. TakuM obpa3oM, Ha Borpoc «Kakoe ko-
JIMYECTBO TOBApOB OBbLUIO TMPOJAHO B UIOHE?» CUCTEeMa JAcT ABa Pa3HbIX
OTBeTa, B 3aBUCUMOCTH OT CII0OCO0a BHIMOJHEHUS 3ampoca. Yro, pasyme-
eTcsl, HeIOITyCTUMO.

B oTinune oT BHYyTpEeHHUX OTpaHUYEHU I, OM3HEC-TIpaBuJia OCHOBAHbI
Ha TIpenMeTHol o01acTu. HampumMep, npaBuiio, saiipeiiaioiiiee BIITOIHSIT
KackagHoe yaaneHue u3 Tabnuiubl Orders BcexX 3amuceil, OTHOCSIIUXCS K
ITOKYTIaTe 0, JaHHbIE O KOTOPOM OBLIM yIaJIeHbl U3 0a3bl, 10 TEX MOp MoKa
BCE 3aKa3bl, CACJaHHBbIC ITUM MOKyTaTeJeM, He OYIYT 3aKPBIThl MW OTME -
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HEHBl, — 5T0 OU3HEC-TIPABUJIO. BN3HEC-TIPABNIIA ONPEAETIOT, YTO O0bIY-
HO He JIeNaloT B KOHKPETHOW CUTyallMu, a BHYTPEHHHME OTPAHUYCHHUS -
YTO BOOOIIEe HeJIb3sl caenaTh. Ha mpakTuke, 0/11HaKD, TPOBECTH YETKHE pa3-

JIUMYUA MEXKITY BHYTPCHHUMU OTPAaHUUYCHUAMU U 6H3H6C-HpaBI/IHaMI/I 3aya-
CTYIO HEBO3MOXKHO, 1a 1 HE HYKHOD Baxno JIMIIb, YTO OJUH M3 KJIaCCOB

OI‘paHI/I'{CHI/Iﬁ LHEMOCTHOCTH OoNmpeneasaeTCsa HpC,Z[MCTHOfI obnacTeio. Bbl
peamn3yeTe 9T DI ParM i JiMiilh IMOTOMY, YTO «TaK XOUYET Tibionka
rejib» WK «Tak MOJIL30BaTEIH) yz[o6Hee». Ecnu xe Ha caMoM jeJie MoJb30-

BaTeJIb COBCEM 3TOTO HE %0OYET MM €My 3TO HeymoOHO, MOXKETe OIyCTUTh
9TH IpaBUja U He BKIIOYATh MX B pa3pabaTbiBaeMOe IPUIOKCHHE.

YinaneHue 3arumcu o MOKyIaTesie, ecjlv B 6a3e JaHHBIX UMEIOTCS 2afii-
CH O €1I€ HEC BBINMOJHCHHBIX MJIM HC OTMCHCEHHBIX 3aKa3aX, MOXCT IpHBCC
TM K TOMY, YTO IOJIb30BATEIU TOJyYaT HENIPABUJIbHbBIE PE3YJIbTATHI IIPU
BBITTOJITHEHUM 3alPOCOB K JAHHBIM. DTO BPAM JU UX YCTPOUT, U MOITOMY
MPaBUJIO, 3aiPeiaioiliee Takoe yaaJleHue, 00s13aTeIbHO HYXKHO peain30-
BaTb, U OHO JOJIXKHO BBINIOJHATBHCA BCEraa. HO IpaBuJIo, OTrpaHHYHUBAKD
1Iee YUCIO0 COTPYAHUKOB, HEIMOCPEIACTBEHHO IMOMYMHSIIOIIMXCS OTHOMY
MeHeIXepy, IMUTbI0, HE OTHOCHTCS K TeM CTPOXaWIIWM IIpaBUJiaM, KOTO-
pBle He IOITyCKaloT MCKIIIoYeHUi. Ecim KakoMy-TnO0 MeHemKepy Lielie-
€c000pa3HO MOAYMHUTHL IIECTh WJIM CEMb COTPYIHMKOB, OHO HapylIaeTcs.
Ecnu xxe cucteMoii OymeT IpenycMaTpuBaTh XKeCTKOe OTpaHUYeHNE YKciia
MOAYMHEHHBIX, TO OHO OymeT MellaTh I0JIb30BAaTENISIM, KOIrJa BO3HUKHET
UCKJIIOUMTEIbHASL CUTYALIMS.

HapymeHnue 0u3Hec-nipaBUa He NMPUBEIET K HAPYIIEHUIO LIEJTOCTHOCTH
WJIW necTabuimn3aluuu padoTsl 0a3bl JaHHBIX. Eciiv nosb3oBaTesb v/t
3alI1UCh 06 OJHOM M3 KJIMECHTOB KOMIIaHUMU, OJHOBPEMECHHO C 3TUM YyJaJIuB
3amMUcu 000 BCEX CIEeJIaHHBIX 3TUM IT0JIb30BaTe/IeM 3aKa3ax, TO BO3MOXHO,
OyzmeT moTepsiHa BaxkHasg MHGOpMaLuUs, OJHAKO 3TO HUKAK HE TOBIMSIET
Ha NPaBMJIBHOCTh OCTAJbHBIX HJaHHBIX. COOTBETCTBYIOIIWE 3aIlICH B Tab-

mittiax Customers 1 Orders MOXHO BOCCTAHORKTEL VI BBECTH IMOBTOPHO, U
0a3a maHHBIX CHOBa OyleT colepXaTb MPaBWIbHYIO MHGOOPMALNIO.
BHyTpeHHME OrpaHmuycHisg U DU3HEC-MPARKIa TOJKHBI M0-pasHOMY

UHTEPIPETUPOBAThCS cUCTeMOi. [Ipu HapylieHUsIX BHYTPEHHEH 11eJ0CT-
HOCTU HapyIllaeTcsl COTJacOBAaHHOCTH 0a3bl JaHHBIX, TMOCTE YETrO OHA CO-
JIEPXUT HempaBuibHyo MHbopManuio. CobioneHue xe Gr3Hec-11papil
YacTo 3aBUCHUT OT XeJIaHWs Tojib30oBaTeneil. B cienywomux pazgenax Mbl
HoapobHO paccMOTpUM 0b6a 3TUX Kjlacca OTpaHUYSHUN IEeJTOCTHOCTH.

BHyTpeHHUe orpaHnYyeHuns

[IpaBuna mpoBepKu NMpaBUIbHOCTU BBEJEHHBIX 3HaUEHUI, Ha3bIBaeMble
BHYTPEHHMMM OTpaHUUYEHUSIMHU, YIIPABISIIOT BHYTPEHHEN CTPYKTYpOil 6a3bl
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OaHHBIX. B 3TOT Kjacc BxomgT mpaBua, peryjiupymoiiue TUI, ¢hopMmar,
IUIMHY JaHHBIX, TOMYCTUMOCTb 3HaUYeHUI Null, a TakKe psii orpaHUYeHU:
Iara3oHa BBOAMMBIX 3HAUEHU, Ha YPOBHE CYIITHOCTEH M rapaHTHPYIO-
e CCBUIOYHYIO LIENOCTHOCT .

OrpaHquva, Hanaraéembieé Ha TUn AaHHbIX

Ecnu npu npoeKTMpOBaHMM MOJIb30BATEIbCKOTO MHTEpdeiica MpaBUIbHO
BBIOpPAH TUT 3JIEMEHTOB YIIPaBJICHUS, UCTIOJb3YEMBIX UISI BBOJA U U3ME-
HEHMs JaHHBIX, MOJb30BaTEJIM PEIKO HapyllaloT NMpaBuia, TUKTYyeMbIe
cucTeMoi. Bpsim u monb3oBaTeNb GyIeT BBOAUTD AaTy WM BpeMs B TOJie
Amount Due (Yvcno eIMHMIL OTIIPABASIEMOTO TOBapa), NONYCKAILUIEe 1e-
JIOYMCIeHHbIe 3HAYSHMUsI, WJIM TIBITAThCS BBECTU TEKCT, paboTast ¢ Tepe-
KJouyaTejaeM Wi (GJIaXKoM — TaKue NeWCTBUST BO3MOXHBI TOJIbKO IO
omubke. Ho monb3oBaTeb MOXET MOMBITATLCS HAOGPATh B TEKCTOBOM TOJIE
CJIOBO, a He YMCI0 (HampuMmep, BBECTU B Mojie Amount Due CIOBO «OXWH-
HanamaTh» BMecto ynciaa | 1). [ToaToMy MpaBUIBHOCTH BBIOOpPA 3JIEMEHTOB
nHTepdeiica clenyeT yaeaaTh ocoboe BHUMaHUE.

OrpaHmeHm, Hanaraembleé Ha cbopmaT AaHHbIX

Kak mpaBuiio, Takue HapyluieHuUsl He CIUIIKOM 3a00TST MOJIb30BaTeNel U
pa3paboTYMKOB, MOCKOJbKY (OpMAT NaHHBIX MOXHO MU3MEHUTH, Cpaszy
rocJje Toro, Kak OHU BBeJeHbl (B Microsoft Access ecTh cpelncTBa, MO3BO-
JIS0IIMe 3TO caeyiaTh). MOXHO Takke 3alaThb MacKy BBOJA, rapaHTUPYIO-
LIy paBUJIbHBIN opMaT BBOAMMBIX TaHHBIX. OJHAKO HE CleAyeT Haja-
raTh CJiMil KOM CTPOTHE OTpaHUYEeH 5 Ha ¢hopMaT BBOAMMBIX JaHHBIX TaM,
rae 3Toro He TpedyeTcs. Ecnu BBemeHHbIe JaHHBIE HE COOTBETCTBYIOT (hop -
MaTy, ONpeleJIECHHOMY OTPAHUYEHUSIMU, TO BO3MOXHO, JYYIlll€ OCTAaBUTH
OKOHYaTeJbHOE pellieHMe 3a Mojb3oBareieM. [Ipemioxure eMy BapuaHT
dopmaTtupoBaHus, 6IU3KUN K MPAaBUIBHOMY, U TIPEIOCTaBbTE BO3MOX-
HOCTb TIOBTOPHO BBECTM JaHHble B TOM ¢dopmare, B KOTOPOM OH COYTET
HYXHBbIM. KOHEUHO, He UCKJII0YEHO, UYTO BBElEHHbIE JaHHbIE OYAYT Mpo-
CTO HEBepHBbI, HO Bce Xe 3TO ObIBaeT peako. Hampumep, mojb3oBareib,
KOTOPbIN BBeJl B 6a3y faHHBIX TeJedOHHbIN HOMep 9-9999-99999-99, Bo3-
MOKHO, TIPOCTO IMOJIb30BaJICSI HOBOM CUCTEMOM O(GUCHON CBSI3U.

OrpaHquva, Hanaraembieé Ha AJIMHY AaHHbIX

OrpaHWYeHUs, HajaraeMble Ha JUIMHY JaHHBIX (B OCOOEHHOCTH Ha TOJf,
JOITyCKalolKe BBOI OYKB ajiaBUTa U OPYTUX HEIUMPOBBIX CHMBOIOE)
BBI3BIBAIOT OOJIbIIIE BCeTO TPYAHOCTeN. CKOJb OB IIeAPBl BBl HU OBLIHM MPH
3aJlaHUU MaKCUMaJlbHOM JJIMHBI BBOAMMOM CTPOKM, BCE PaBHO OKaXeTcs,
410 3T0rO Masio. MHOTNa, BIipoyeM, Mpo6sieM, CBSI3aHHBIX C OTPaHUYEeHU -
€M IUTMHBI JaHHBIX, yaaeTcss u3bexarb, MUCMoub3ys nonst Tuna Character.
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MaxkcuManapbHas IJMHA 3allMCU, KOTOPYI0O MOXHO BBECTH B TakKoe IIOJE,
cocTaBisieT 255 cuMBOJI0B, VICITONb3ys TUIT JaHHBIX ITIEPEMEHHOM JJIMHBI, BBI,
HECOMHEHHO, PeLIUTe OOJBIIMHCTBO MPOOJIEeM, CBI3AHHLIX C TAKMMU Orpa-
HudeHusiMU. B SQL Server MOXHO IBHO 3:14ThL TUI JaHHBIX VARCHAR nna
noJjist Tabnuubl 6a3bl faHHbIX. M1 SQL Server, u Microsoft Jet. coxpaHssi
JaHHbIE 3TUX TUIIOB, BLIJIC/SIOT MECTO Ha JUCKE TOJBKO IJsI CMMBOJIOB,
CONepKALIMXCH B OTUX MOJIsIX. TakuM o0pa3oM, XpaHeHUEe TaHHBIX Mepe-
MEHHOI1 IJIMHBI HE MPUBOIUT K AOMOJHUTEIBHOMY PacXOdy IMCKOBOTO
NPOCTPaHCTBA.

Ho mosist nepeMeHHO# AIMHBI MOXXHO MCIOJb30BaTh HE Be3/le U HE BCe-
ria. Bo-nepBbIX, OHU He MPUMEHMMBbI, KOrJa BBOAMMOE 3HAYCHUE JTOJIXK-
HO COoIepXKaTh CTPOIo ONPELETEHHOE YMCIO CUMBOJIOB. Harmpumep, nuanu-
BUJAYaJbHbIE PErHCTPALIMOHHLIC HOMEPA CUCTEMbI COLIMAJIBHOTO CTPaxo-
Banus B CIIIA Bcerma cocTosT U3 IeBSITU CUMBOJIOB. Ecim monb3oBaTelb
BBeIeT MHAWBUAYAJIbHBIM HOMEp, COCTOSIIINII M3 ACCITH CUMEOIOH, TO
npobJjieMa OymeT He B OTpaHMYSHUH Ha IJINHY JaHHBIX, a B TOM, YTO BBeE-
neHHLIC JaHHBIe HeBepHBL. JlomycKaTh BBOI TaKMX 3HAUYCHHUI B 0a3y maH-
HBIX HeTh3s,

Kpome Toro, SQL Server oOHOBISIET JaHHBIE TIEPEMEHHOM AJIUHBI TO-
pa3no MemJieHHee, YTO MOXET CHM3UTh MPOU3BOAUTEIbHOCTh CUCTEMBI,
BIIpOYEM, B OOJIBIIMHCTBE CllydaeB He3HauuTeJbHO. Ho B cuctemax. roe
BpeMsi 00pabOTKM JaHHBIX MrpaeT pellalonlylo pojib, 1 OCOOEHHO B TeX,
rie NaHHble MHTEHCUBHO OOHOBJSIIOTCS, PEKOMEHIYETCS HMCIOIL30BATE
IaHHBbIE, UMEIOLIMEe MOCTOSIHHYIO IIMHY. (Ocob0 oTMeuy, 4To 1o0aBlIcHUE
HOBBIX JaHHBIX IOCTOSHHON U IepEeMEHHOM AJMHBI CKa3bIBACTCS Ha 1110
M3BOIUTEIbHOCTH ONMHAKOBO, pa3HMIIA €CThb TOJIbKO IPU OOHOBICHUU
TaHHBIX. )

XO0Ts KCIIOJIb30BaHMUE IIOJICH, MOMYCKAIOMMX OUYeHb OOJBIIYIO IJIMHY,
BeCcbMa yIOOHO C TOUKHM 3peHUS I10JIb30BaTejieii, BBOASINMX JaHHBIE, B
JPYTUX CUTYalUSIX OHO MOXKET MpUHECTU Bped. JlaHHble OyayT oToOpa-
KaTbCsl Ha DKpaHax (popM 1 B OTYETaX B HEYAOOHOM MJIsI BOCTIpUSITUS (op-
MaTe; KpoMe TOro, MOTYT BOBHUKHYTb Cepbe3HbIC TPYAHOCTH MPU MOUCKE
B 0a3ze MaHHBIX KOHKpeTHOM 3amucu. [losToMy Besme, rae HEBO3MOXHO
HCIIOJIb30BaTh NJIIMHHBIE TaHHBIC, CIEIYyET IPEeIyCMOTPETh METOALI 00pa-
OOTKM AaHHBIX, HE COOTBETCTBYIONINX 3adaHHOMY ¢opmary. Hampuwmep,
Bbl OTPAHUY MM YUCJIO CHMBOJIOE B TIOJIE, TA€ XPaHUTCST (haMUIUs KIUEH-
Ta b0 Ha3BaHue KoMIaHU M. Iloab30BaTeb MBITAETCSI BBECTU B 3TO MOJE
UIMHHOE Ha3BaHNE KOMITAaHWM, HO OHO He yMeIllaeTcs IoJIHOCThio. U Tor-
N4, pa3yMeeTcs, IOJIb30BaTeNlb PEIIMT Ha3BaHMEe COKpaTuTh. OH MOXET
ONYCTUTh APTUKIM, MCMQJIL30BATL 3apaHee OrOBOPEHHBIC COKpPAICHUS:
«0.». ogHavaromee «Company» wim «Inc.», osnavaioiiee «Incorporated»,
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Onpenensisi mpaBuja, cTapaiTech UCKIIOUYUTDH UCIIOJb30BAHUE Pa3HbBIX

BapMaHTOB CcoKpallcHnii. HampuMep, onpeie inTe Takoe MpaBUIO: €ClIUd B
Ha3BaHUU KOMITAHUU BcTpedaeTcsl ciaoBo «Company», OHO COKPAIILACTCs
a0 «(_¢.», a BCE OCTaJIbHbIE CUMBOJIbI, CHCAYHMIINC 3a 9TUM CJIOBOM, OT-

OpacsiBatoTcs. TeM caMbIM Bbl MCKJIIOUUTE BEPOSITHOCTb, YTO Ha3BaHUE
komnaHuu «The Really, Really Long Name Company, Incorporated» 0y-
JIeT BBEJCHO pa3HBIMU T0JIb30BaTeIIMU 01111+ pa3 Kak «Really, Really Long
Name Co0.», a npyroit — kak «Really, Really Long, Inc.». Benb momooHbie
omMOKM MOTYT MPUBECTU K TOMY, YTO OJJHA M Ta Xe KOMIaHUS OyIeT yu-
TeHa B 0a3e IBaXIbl.

3Hauenuna Null
OTCyTCTBYIOIINE 3HATE] — 1€ oJHa mpobyieMa HapyIleHUs BHYTPEH-
HUX OTpaHUYCHUM, C KOTOPOM YacTO CTAJIKMBAIOTCS IOJIb3oBaTean. B
[PenIlecTBVIONIMX TJaBaxX g yXe TOBOpHWja, YTO MpUMEHeHHe 3HAaYeHUI
Null otpaBIaHo, eciu 3HAUYCHUE KAKO-T100 BEIMUYMHB MOXET OBITh He
ONPENEICHO UM OTCYTCTRORATL. PazymeeTcs, OTCYTCTBHE TOTO UJIM MHOTO
ImapaMeTpa He IOJKHO IPHUBECTU K TOMY, YTO JaHHBIE OKaXyTCsS COBEp-
IIeHHO HeNMPUTOAHBIMH. Eciu e BB 0TKa3blBaeTeCh MCITOJIb30BATh 3HA-
yeHUSA Null B cucteMe, TIIATEABHO MpOAYyMalTe, KaK OymeT neiicTBOBaTh
MOJIb30BaTe/b, €CJIU €My HYXXHO J00aBUTh HOBYIO 3aIllMCh B 0a3y JaHHBIX,
a HEKOTOpbIe JaHHBIE, KOTOpPhIE TPeOYeTCsI BBECTH, €MY HEM3BECTHHEI.
Koy x pazpeutieriio aToil mpobieMbl — OTNpeNesuTh, KOrjaa UMEHHO
OyIyT MCIOABE30BATLC S BBOAUMBIE NaHHbIe. M3 aHanu3a pabouunx mpoiiec-
COB CHCTEMBI BaM JOJKHO OBITh M3BECTHO, YTO KAKasi-TO 4acCThb BBOIUMOIA
nHoOpMaIMU MOXET MOTpeOoBaThCS Mpexjae, 4eM olNpeeseHHas 3agadya
OyzneT 3aBepiueHa. Ho 370 OTHIOAb HE 03HAaYaeT, YTO BCE JaHHBIE, UCMOIb-
3yeMble BO BCEX CHCTEMHBIX MpolieccaXx, HEIMPEMEHHO HYXHO BBECTH 3a
OIMH pa3, Korma B 0a3y TaHHBIX H0OABIsETCS HOBas 3aIlKCh.
PaccmoTrpum mpumMep. UTOOBI BHILIATUTH 3apIIaTy HOBBIM COTPYIHU-
KaM, OyXrajaTep HOJKEH 3HATh HaAWMEeHOBHHNS 6AHKOB, KIMEHTAMH KOTO-
PBIX SBJISIIOTCS 3TH COTPYAHUKHU, U HOMepa MX OAHKOBCKUX CUETOB WJIU
KPEAUTHBIX KapToueK. 3HA4YUT, B MOJsa TaOauL 0a3bl JaHHBIX, KOTOPbIE
colepxkaT 3TH CBEICHUSI, COOTBETCTBYIOIIAs MHMOPMAIIUs TOIKHA ObITh
BBeJeHa 10 TOro, Kak HacTYNMMT CPOK BHIIIATHI IepBoi 3apmiaTel. Hy, a
€CJIM HOBBIM COTPYAHUK HE cpa3y COOOMIMUT MOJHYI0 MHPOpMaLuio o cede
U CBOeM O0aHKOBCKOM CYETE [10JI1L308 BBOISIIEMY B CHUCTEMY 3THU
cBefneHUA? HecopeplienHas cucTeMa 3a0JIOKUMpyeT BBoA MHGOpMaIMU,
MOJIb30BaTeIb HE CMOXET CO37aTh HOBYIO 3allich B 0a3e MaHHBIX M BBECTH
Ty uHGOPMALIMI0O O HOBOM COTPYAHUKE, KOTOPOW OH pacrojiaraet Ha Te-
KYyIIMA MOMEHT, WU MPOJOJXKUTh BBIIOJHITH KaKyl0-TO IPYTyIo paboTy.
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IToMuMO HeyaoOCTB A BROAALIETO MHPOPMALIMIO TOJL30OBATENA. OT-
CYTCTBUE B CUCTEME TIEPBH'HLIX JTAaHHBIX O HOBOM COTPYIHUKE MOXET [
BECTH K 3allepKKe Ipyrux GopMaibHbIX MPOLEAyp: HalpUMep, He3aperu-
CTPUPOBAHHBIN COTPYAHUK HE MOJYYUT MPOMYCK Ha BXOM B 3MaHue. (Juc-
BUIHO, YTO [IJISI PETMCTPALIMA HOBOTO COTPYJAHUKA U BbIIAYU €My MPOITyC-
Ka CoBceM He TpebyeTcst MH(popMalus o ero 6aHKOBCKOM cueTe. DTH JaH-
HBIE JI0JIXKHBI ObITh BBEIEHBI B CUCTEMY K MOMEHTY HACTYTIJIEHUSI HEKOETO
COOBITHS (IAThl BBITLIATHI 34PI1JI4THI), @ B IEPBbIA 1€Hb BBIXOJA COTPYAHU-
Ka Ha paboTy OHM, CKOpee BCEro, He MOHamo0sTcs.

Urax, He HYXHO TpeOOBaTh HEBO3MOXHOTO — YTOOBI 8 CUCTEMY BBO-

IUJINCH Cpady BCe JaHHbIE, OTHOCHAIIWECSH K HEKOTOpOi cylmHocTU. Beemy
CBOE€ BpeMsi, U BBOI OTCYTCTBYIOLICH MHDOpMAIIUU B OOJIBIIMHCTBE ClIyda-
€B MOXHO OTJIOXWTbD.

Hy, a ecitm BHI MpuHOMIIMAIBHO MPOTUB 3HAUYeHUM Null, maxe moiyc-

TUMBIX BpeMeHHO? Torma mpeaioxXuTe IMoJIb30BaTelllo, KOrga OH HEe MO-
KET BBECTU HEOOXOOMMYIO0 MH(OpMaLMIO, UCHOJb30BaTh 3HAYEHUE IO
YMOTYAHMUIO.

CylIecTByeT HECKOIBKO CITOCOO0B pealn3aluy 3HaUYeHHIA 10 yMoJIda-
HUIO B cucteMe. OIUH U3 HUX — ONPENEINUTh 3HaUEHUE 10 YMOJIYAHUIO Ha
YpPOBHE cXeMbl 0a3bl JaHHBIX. Torna BEIOpaHHOE 3HAYEHUE 110 YMOJIYaHUIO
OyImeT MCIIOJIb30BaThCsl Be3le, Te MOJb30BaTe/Ib MPONYCTUT JaHHbBIE MPU
BBO/IE.

Hpyroit crocod — mpeaoCTaBUTh MOJb30BaTENI0 BO3MOXHOCTh BHIOpATh
OJVH M3 HECKOJIbKMX BapMaHTOB 3HaueHU, HanpuMep Unknown (Hemns-
BecTHO), Not Applicable (He ucnionwsdyercsa) u Yef To Come (byner BBene-
HO 103Xe). B HeKOTOpPHIX Caydyasix CUCTEMa MOXET CTeHepUPOBaTh MOIXO0-
nsiiiee 3Ha4eHWE MO YMOTYAHUIO CAMOCTOSITEIbHO.

OrpaHuyeHus, Hanaraemble Ha AuanasoH

BO3MOXHbIX 3Ha4eHUM

3amaHue auara3oHa BO3MOXKHBIX 3HAYEHWI — €lle OAMH M3 BUIOB OrpaHu-
YyeHUit Ha ypoBHE aTpubyToB. Kak u B ciiyyae co 3HaueHusimu Null, cTanku-
BaTbCs C HAPYIICHUSIMM 3TUX OTPAHUYCHU I TPUXOAUTCS BecbMa yacTo. [1pu
3TOM I10JIb30BaTeIeil U pa3paboOTUYNKOB MOACTEPETAIOT MHOXECTBO MTOABOI -
HBIX KaMHEM.

HekoTopble orpaHu4eHUsT AUara3oHa 3HAYEHU 3aJal0TCS B IBHOM
BU[IE TIPYM OTNIpEAEIEHUN TUTIA JAHHBIX — HAIIPUMEDP, KOPOTKOE 1IEJI0€ YKC-
JIO He MOXeT OBITh Oosbie 255. Ecnm orpaHmyeHne nuamna3oHa BO3MOX-
HBIX 3HAYEHU I OTIPENEISIETCS TUTIOM JaHHBIX, TO EAMHCTBEHHOE, YTO MOX-
HO clieJ1aTh, KOIJa BBEACHHOE 3HAUEeHME BHIXOIUT 3a 3aJaHHbII UHTEpBal —
BBIIATH MTOJIB30BATENI0 COOOIIEHNUE, PA3hICHSIONIEE CUTYALIUIO.
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Ecnu e momoGHbIe OrpaHMYeHUST HETTPUEMJIEMbI, U peajbHbIe 3HaUEC-
HUS, UCIMOJb3yeMble B CUCTEME, MPEBbIIIAIOT IMpeaeabHble, 00yCIOBIEH-
HbI€ TUTMIOM IAaHHBIX, U3BMEHUTE cCXeMYy 0a3bl, BBIOpPaB IPYroii TUIl JaHHBIX,
¢ Oosee MMPOKMUM OUATIA30HOM NOMYCTUMBbIX 3HaueHuil. Ho HU B Koem
cllydyae He CJIeqyeT BBIMOJHSTh TAKMe M3MEHEHUs, KOrma IoJjib30BaTeau
AKTUBHO pabOTalOT C CUCTEMON — HEO0OXOAMMO Ha BpeMsl MPUOCTAHOBUTH
paborTy.

Ecnu xxe orpaHryeHue nUana3oHa BO3MOXHBIX 3HAUEHU I OTIpeesIeHO
Kak mpaBwio npoBepku uiam orpanmyenne CHECK B cxeme 0a3bl maH-
HBIX, WJIU K€ DEATH30BAH0 B MOJIb30BaTEJIbCKOM MPUJIOXEHUU, a He He-
MOCPEACTBEHHO B cXeMe 0a3bl JaHHBIX, OHO, CKOPEE BCEro, SIBISETCS HE
BHYTPEHHUM OTpaHUUYeHUEeM, a OuzHec-mpaBuiioM. WM 3mech y pa3pabot-
YMKOB MOSIBJISIETCSI Topa3no Oouibliiasi cBobona neiictuit. O 6usHec-mpa-
BUJIaX U WX PEANIM3ALLMK MBI TOAPOOHO MOTOBOPUM Jajiee B 3TOM IJIaBe.

OrpaHuyeHnst Ha YpPOBHE CYLLHOCTEW

U CCbIJIOYHAA LLeNIOCTHOCTb

Kak s1 yxe roBopuia, orpaHMYeHUs] Ha YPOBHE CYILIHOCTEI rapaHTUPYIOT
BO3MOXHOCTb YHUKATbHON MACHTUGhUKAIMU KaXA0i 3anucu B Tabaule, a
OTpaHUYEHUS, TUKTYEMbIE CCBIIOYHON LEJIOCTHOCTBIO, MCKIIOYAIOT BO3-
MOXHOCTb CCbUIKM Ha HECYIIECTBYIOIINE 3aTIUCHU B TOU Xe UM ApYroi Tab-
JIUIbI 0a3bl JTaHHBIX.

DT OrpaHUYEHUS] UTPAIOT BAXHYIO POJb B CUCTEME, HO MOCKOJbKY OHU
OTHOCSITCSl K BHYTPEHHUM MeXaHU3MaM TMOAAEPXKKU LETOCTHOCTA NaHHBIX,
WX ClIelyeT peaqu30BaTh MAaKCUMaJlbHO HEe3aMeTHO ISl Tosb3oBatens. Kak
MpaBUJIO, 3TO JAENAIOT, MPEIOCTaB/IsAs T0Jb30BaTEIsSIM BO3MOXHOCTD BbIO-
paTh Hy>XHOE 3HAYeHME M3 CIIMCKa, a He BBOAUTH ero BpyuHyto. K coxaie-
HUIO, TaKOM MOIXOM He BCerga pallMoOHaleH, MOCKOJIbKY HEKOTOPBIE CITHUC-
KM MOTYT COIAEPXaTh CIMIIKOM MHOTO 3JIEMEHTOB.

Ecnu vcnosnb30oBaTh CMMCKU HEBO3MOXHO, MOCTapaiiTeCh CIIPOEKTUPO-
BaTh CUCTEMY TakK, YTOOBI TTPOBEPKa BBIMOJHSIACH Cpa3y XKe Iocjie BBoAa
MaHHBIX T0JIb30BaTENEM, U B Cllydyae HapylIeHUsS] OTPAHUUYEHUIl COOTBET-
CTByIOLIIEE COOOILEHNE BbIJABATOCh HE3aMEMJIUTEIbHO.

HawubGonee yacThlii mpuMep HapylIeHUsI OrpaHUYEeH U HAa YPOBHE CYIII-
HOCTH — BBOJ 3aIMCH, TTOBTOPSIIONICH yXXe UMEIOLIyIocsl B 6a3e TaHHbIX. B
5TOM CJlyyae pa3yMHO BBIBECTH IMOJIb30BATENIIO 3alUCh, YK€ MMEIDLLIYIOCsH
B 0a3e MaHHBIX, WU COOTBETCTBYIOLIME TOJSI, KOTOPbIE COMEPXKAT MOBTO-
pawiivecs naHHpie. [TycTh OH caM peniuT, AeCTBUTENbHO JM HOBas 3a-
MUCh OyoaupyeT umerouniyiocst (puc. !6-1)
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Peanu3zyst 3Ty BO3MOXHOCTh, 00paTuTe 0CO00e BHUMAHHE Ha SICHOCTH
unrepdeiica. OH IOJDKEH COIepXaTh Bce HEODXOIHMLIE KOMMEHTAPUU,
pasbsCHSOIIME MMOJIb30BaTEII0 BO3MOXHBIC BapuaHThI neiicTBuii. Ilo3a-
00ThTECh, YTOOBI TaHHBIC, BBEICHHBIC I0OJb30BATEIEM, COXPAHMIUCH IO
OKOHYATEJbHOTO pa3pelieHus BOMpPOca C [OBTOPIIOILEHCS 3aMUChio,
Henp3s gomyctuth, 4TOOBI BBEAEHHBIE OJb30BaTE]eM OJaHHbBIE MPOIAIL
win ObLIM 3aMeHeHBl Apyrumu 6e3 ero coriacus. Bo3moxHo Takoe peiie-
HHUE: BBIBECTH yXKe CVIIECTRVIOUIY B 0a3e JaHHBIX 3allMCh B OTAEIbHOM
OKHE U IMO3BOJMTH [TOJILIONATEN BRIOPATh: 3aMEHUTD JIM BBEAEHHYIO UM
3alMCh YK€ MMEIOIIeHCsS MM OCTaBUTh HOBYIO 3allMCh 0¢3 M3MEHEHUM.
OOparuTe BHUMaHUE Ha CJIEAYIOIIYIO OCOOEHHOCTb, OKHO Ha puc. 16-1
MO3BOJISIET MOJIB30BATEII0 MPOMOJKATh BBOA NaHHBIX, HE IpOCMaTpuBast
3aMKUCh, KOTOPAsl MPEATNOJOXUTEIbHO SIBJISIETCS «IBOMHUKOM» BBOIUMOM.
Bo3MoxHO, moib3oBaTelb 3HAET, YTO TaKas 3aluch YXe CYIIECTBYET B
0a3e, M JIMIIHUI pa3 HAIOMUHATH eMy 00 3TOM He HYXHO.

Eme onuH pacrpocTpaHeHHBIM clydail HapyIlleHUsI OTPaHUYCHU Ha
YPOBHE CYIIHOCTH M CCBUJIOYHOM ILIETOCTHOCTH — II0JIb30BaTEIb IIPU BBO-
Ile TaHHBIX MMPONYCKAaeT MJIM OCTaBJsIeT MyCTHIM IT0JI¢ IIEPBUYHOTO KJI0Ya.
YTo6Hl 3TOrO M30€XaTh, YaCTO MCIIOJB3YIOT YHMKaJbHbIC 3HAUCHUS Iep-
BUYHOTO KJII04a, CreHEpUPOBaHHbIe cucTeMoii. TToms Auia Number B Access
u [dentity B SQL Server mo3BOJISIIOT OMPENENNUTh €CTECTBEHHBI BHENTHU I
KJI0Y TaKMM 00pa3oM, 4TO IYCTbie MM MOBTOPSIOUIMECS 3HAYEHUSI, BBE-
JEeHHbIEe T0JIb30BaTEASIMU, HE MPUBEAYT K HAPYIICHUIO LIEJOCTHOCTHA Ha
YPOBHE CYIIHOCTU WJM CCBUIOYHON IIeJOCTHOCTH. Ecim mo Kakoit-inbo
MpUYMHE BBl HE MOXETe UCIOJb30BaTh noyst AutoNumber v Identity B
cucTeMe, Mo3aboThTeCh, YTOOBI NMPU BBOIC MAaHHBIX IOJb30BaTeIN 00s3a-
TEJbHO 3aIMOJHSIM BCe 101 MepBUYHOTO KiItoda. OGbBIYHbIE 3HAYESHUS 11O
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YMOJYaHUIO 3[eCh HCIOIL30BATE HEJIb3sI, TOCKOJbKY OHU OTMPEAeIsTIOTCS
IUTST KaXaoi Tabauibl oTaenbHo. KoHedyHo, MOXHO MPUMEHUTh 3HAUYCHUS,
CreHepupoOBaHHBIE CUCTEMOI Ha 3Tarne ucrnoixHeHus. Ho ecnu BbI cobupae-
TeCh MCIOJb30BaTh MPOU3BOJIbHBIE 3HAYECHUS JJISI MEPBUYHOrO KJio4a,
noyeMmy He MpUMeHUTh noe AufoNumber! ETMHCTBEHHBIN aJbTepHATUB-
HBII BAPHWAHT — BCSIKMU pa3 oOpalatbesl K MOJIb30BATENI0, YTOOBI OH BBEJ
HY>XHOE€ 3Ha4Y€HUE.

IIpy HapymieHUU CCHIJIOYHON WEJIOCTHOCTU TOJIb30BaTENb IBITAETCS
00paTUThCs K 3aMucu, KOTOPOU Ha camMOM Jeje He CyllecTByeT. Takas
CUTyallusl MOXET BO3HUKHYTh CIy4ailHO — HampuMep, KOoraa Mojib30Ba-
TeJTb HeMpaBWIbHO BBOAUT uMsi. Hy, a ecnu mosibp3oBaTesib IPOCTO HE 3HAET,
YTO 3aMKCHU, K KOTOPOI OH 00palllaeTcs, He CyIIeCTBYET, UJIU Xe eIlle He BBeJl
COOTBETCTBYIOLIME NaHHbIE B cucTteMy? JluaioroBoe okHO Ha puc. 16-2 -
JIIOCTPUPYET cnocod pa3penieHus: nonodHoi cutyauuu. [lonp3oBatens
MOXKET BBIOpATh OAWH U3 YETHIPEX BAPUAHTOB:

* co31aTh HOBYIO 3alMCh B 6a3e NaHHBIX U Cpa3y BBECTU BCIO HEOOXOIU-

MYy1o uHdopmanuio;

* CO03[aTh HOBYIO 3alMCh ¥ BBECTH JIUIIb YACTh JaHHBIX, a BIIOCIEICTBUU

OOHOBUTH 3aMNCh;

* 00paTuThCs K APYroi 3aMucu;
* HCTPABHTL HECYLIECTBYIOLIYIO CCBUIKY MO3HEE.

|28 Unknown Releience

Puc. 16-2. /fuaiozo6oe okHo, no3eoantouwee pasipeuiiin Cumyauuio,
K020a noav3oeameab 00pawWAeMcsa K HeCYuecmeyiouum 0aHHbIM

Otmeuy 0c000, YTO MPEeAOCTAaBUTh MOJb30BATENI0 BO3MOXHOCTb Ha
BpeMsI OTMEHUTh UM UTHOPUPOBATh OTPAaHUWUYEHUE HEJb3s: Torma Oasa
MAaHHBIX OYyIEeT colepKaTh HEBEPHYI0 MH(POPMALINIO.
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Ecnu Henb3s mpeaocTaBUTh [10J1L30BATENIO BO3MOXHOCTL BHIOpATh
HYXXHO€ 3HaueHNEe M3 CIMCcKa 110TOMY, YTO TAKOW CIMCOK OYyAeT CIUIIKOM
BEJIMK, BHIBEIUTE Ha 9KPaH CIIMCOK 3HAYEeHM I, B 00JIbIIEI MJIX MEHBIIE
CTEIIeHU MOXO0XUX Ha BBeIeHHbIe NaHHbIe. [J19 co3MaHusI TaKOro CIIMcKa
MPUMEHSIIOT pa3Hble aITOPUTMBI — OT TipocToro SO -ornepatopa LI KE no
MMOMCKa B 0a3e OJAHHBIX COOTEETCTBYIONINY BEJUYUH C UCIIOJb30BAHUEM
kputepus SOUNDEX.

B HeKOTOpBIX cayyasiX COBEPIIEHHO He HYXXHO O0TOOpaXxaTh MOJb30Ba-
TEJII0 JUAJIOrOBOE€ OKHO, B KOTOPOM OH MOXET BbIOpaTh HECKOJIbKO Bapu-
aHTOB AeiicTBUil. [ToaaepkKy OrpaHHieH Wit Ha YPOBHE CYIIHOCTH U CChI-
JIOYHOM LIEJOCTHOCTH JIyYllle peaan30BaTh TaK, YTOObl KaK MOXHO MEHb-
1lIe OTBJIEKATh MOJib30BaTes OT paboTel. Hampumep, 3apaHee M3BECTHO,
YTO MPU OTCYTCTBUHU B 6a3¢ COOTBETCTBYIOIIEI 3alIUCU T10JIb30BATEb, CKO-
pee Bcero, 100aBUT HOBYIO 1 BBEIIET HEJOCTAaIOIIME JaHHbIE TTIO30HEE U IPU
9TOM B CUCTEME peajM30BaHbl MEXaHU3MBbI, ITO3BOJISIIONINE OTMEHUTD OIIIM -
0OouHble neicTBU. Torma Hamo Pa3peliiTh IMO0Jb30BaTEI0 IeJaTh 910, HE
TpeOys NTUIIHUX MOATBepXAeHUM. [Tocae Toro Kak mojib30BaTeNlb CO3IACT
HOBYIO 3aIlIUCh B 0a3e JaHHBIX, MYCTh OH YBUIUT COOOIIEHNE O TOM, YTO B
0a3y JaHHBIX OblJ1a JoOaBJeHa HOBas 3aluch. Takoe COOOIeHNE MOXKHO 110
MECTUTh B KOMaHAHOM CTPOKE MJIM, YTOOBI MPUBJIeYb BHUMaHUE MMOJIb30Ba-
TeJis, B OKHe coobmeHus. Ho kakoii 66 crioco® Bbl HY BHIOpAJIM, TOMHM -
T€, YTO YeM MeHbIlle Bbl OTBJIEKAaeTe MOJb30BaTeJsl BO BpeMsl BBOAA /1dH
HBIX, TeM 0oJiee YIOOHOI OH COYTET Ballly CUCTEMY.

Jpyroii ciaydail, Korma HapylalTCsl OrpaHUYEHUSI CCHUIOYHON Iie-
JIOCTHOCTM — MONBITKA yAaJUTh UM U3MEHUTH 3alIUCh, HAa KOTOPYIO B 0a3e
NaHHBIX UMeeTCs cchliKa. Hampumep, mojib30BaTeb MOXET MOMBITATHCS
yAaJUTh 3allMCh O MOKYIaTesie, CleJaBlIeM 3aKa3, KOTOPBIM elle He Bbl-
MOJTHEeH, WM MU3MEHUTh 3HaUeHME YHUKaJbHOro HoMmepa Product [ mis
MPOAYKTa, Ha KOTOPBIA MMeeTCsl cCchbliKa B Tabauue Orderirems.

Microsoft Jet moanepkuBaeT MexaHU3M KacKalHbIX OOHOBJIEHUI U yna-
JIEeHU I JTaHHBIX, YTO MO3BOJISIET OOHOBJISITh U YAAIITh 3alIMCH, Ha KOTOPbIE
UMEIOTCS CChUIKM, 0€3 TOMOJHUTENbHBIX 3alIPOCOB CUCTEMBI K ITOJb30Ba-
temo. B SQL Server MOXHO pealn30BaTh T€ XX€ BO3MOXHOCTH IIPU IIOMO-
iy TpurrepoB. KackamgHble 0OOHOBJIEHUS U yIaJeHUS] JaHHBIX — OYEHb
yIoOHB CIocO6 aBTOMATUYECKOIro pa3pellieHrsl mpobjieM Mpy Hapylle-
HUU CCHUJIOYHOM 1LIEJOCTHOCTU. S peKOMeHIyI0 MCI0Jb30BaTh €ro Be3le,
I7e 9T0 BO3MOXHO (pa3yMmeeTcs, pellieHrue MPUHUMAIOT CUCTEMHbIEe aHa-
JUTUKH U paspaborirki), OMHAKO eCIU BbI IPEIOCTABISETE [10JILI0BITE-
JIXO BO3BMOXHOCTb BbIOMPATh, YTO HAMJIEXKUT eJ1aTh IPU HAPYLIEHU U CChI-
JIOYHOW LIEJIOCTHOCTU, He 3a0ynbTe MOAPOOHO DA3LICHHUTE €My, K 4eMy
NPHUBENET KaX10€ U3 TPEeAJI0KEHHbIX 1€ ACTBUMA.
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JnanoroBoe okHO Ha puc. |6-3 mpemocTaBisieT OJL30BATEND BO3MOX-
HOCTb OTMEHUTD OIEPALIMI yIaJeHUs, YIAIUTh TEKYIIYI0 3aluch U BCE
CBSI3aHHBIE C HEl 3a111MCH (TO €CTh BHIMOJHUTH KACKAAHOE YV/Ii/¢ HUE) UIU
MmepeonpeaeauTh CChIIKM TaAKUM 00pa3oM, 4TOObI CBSI3aTh BCE OTKPBITHIE
3aKa3bl ¢ ApYruM mokymnareneM. OOpaTuTe BHUMAHUE, OKHO COOEPKUT
MpenynpexacHue, 4YTo MHGopMaluio 00 OTKPBITHIX 3aKa3ax Helb3s yaa-
JINTH U3 6a3bl NaHHBIX (370 OH3Hec-T1paBino). T1oab30BaTENI0 MPENOCTaB-
JIIETCS BO3MOXHOCTbh OTMEHHUTH BCE TCKYIIME 3aKa3bl moKymaTeis (dak-
TUYECKH, HAPYIIUTh OM3HEC-TIPABUJIO) U ITPOCMOTPETh UX.

Dependent Records
" The tuistomer yom have chosen to delete ha* orders in the database, What =
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Puc. 16-3. IHoavsosamens noaywaem nodpoGusvie pasoAcHenus
u Moxcem eévlOpamo eapuanm oeiicmeuii

Ecnu Takoit BapMaHT peain3alluyM BaCc HE YCTPaAaUBACT, MOXKETEC BhIBCC-
TU Ha 3KpaH I10JIb30BaTEJIbCKOIo0 KOMIIbIOTEpaA /LHATOTOBOE OKHO € 3alpo-
COM Ha IOATBECPXKIACHUC BBITTOJIHSIEMOU ornepanuuu ygaicHuda, B KOTOpOM
6y;[yT ITOKa3aHbl BCE€ TCKYHIME 3aKa3bl MJIM BCE 3aKa3bl 9TOI'0 IMOKYIIATECJIA.
Bamra uenp — naTh rosin30BaTenio BCIO I/IHQDOPMaL[I/IIO IJIA IPUHATUA OCO3-
HaHHOTO, 00OCHOBAHHOTO PEICH IS,

BusHec-npasuna

Wrak, Mbl pacCMOTpeI BHYTPEHHUE OTPAHUYEHU S, 3dl1LHIILAIOILIME CTPYK-
TYpPY 0a3 JAHHBIX U LIENOCTHOCTL DaHHBIX. Korz[a ﬂeﬁCTBHﬂ I1OJIb30BaTECIIA
NPUBOALT K HAPYIIEHUIO BHYTPEHHUX OTPAaHUYEHUI, YUCIO BapUAHTOB
NEeWCTBUMU, MPEANIPUHUMAEMBIX IJIS YCTPAHEHUS 3TOW CHUTyallMu, BeChbMa
orpaHuyeHo. JlaHHbIe TOJIXKHBI, TyCTh JaXe He cpaly, a Mpu HACTYIUIEHUU
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OIpPEeNeNeHHOTO COOBITUS, YAOBIETBOPSTh TPeDOBAHNMAM PEISILUUOHHON
Moaenu. HoHapylieHne orpaHuYeHU i, HaJaraeMbIX OM3HeC-TpaBuiaMu —
COBCEM JIPYTrOM cliyyau.

Kak s yxe yrioMuHand, OM3Hec-TpaBuia yallle ONnpenessiioTes mpem-
METHOU O0IACTLE), a HE BBITEKAIOT HENOCPEICTBEHHO U3 PEISTUUOHHON
MoJenu AaHHbIX. HamoMmHI0, 4TO Monenb AaHHBIX MPEACTaBIsieT coOoi
VIIPOUIEHHYIO MOJAENb HEKOel 00JlacTM peajbHOro MUpa, W 3amadya CHUC-
TEMHOTO apXUTEKTOpa — KaK MOXHO 0oJjiee TOJHO OTPa3uTh B CO3JaBae-
MOIf MOJIIeJIM BCE OTHOCSIIMECS K 3Toil obnactu acnektbl. Ho HecMoTps
Ha BCe YCWJIMS, BaM BpsI JIU YIAcTCs CO3AaTh UAcalbHYIO Mozeib. Jlaxe
€CcJIM Ha HayaJlbHOU CTaniuu peaan3aluu oHa Obulia 6e3ynpeyHa, Ou3HecC-
npaBua BIOCIEICTBUU MOTYT U3MeHUThcsi. HenpoctaTouHo noGUThCS co-
IJ1aCOBAHHOTO MOBEIEHUSI CUCTEMBl — BbI TOJIXKHBI MPELyCMOTPETh MPO-
CTBIC M U3SIIHBIE MEXaHU3MbI PA3pEIIEHUS HECTAHIAPTHBIX CUTyallu .

Yaie Bcero mosib30BaTeu BBOISAT JaHHbIE, KOTOPbIE CUCTEMa HE MO-
KET KOPPEKTHO 00paboTaTh, TMOO0 ciaydyailHO, MO0 €ClIu peaibHble yClIo-
BUS HE COOTBETCTBYIOT CUCTEMHOW MOJIEIIH.

[MPUMEYAHUE Tpernii ciryddii — 370 KOrma moJjb30BaTeIM HAMEPEHHO BBO-
JIST HEMPABUJIbHBIE JatiHLIC C LEIbIO JeCTAOMIN3UPOBATh PabOTy CUCTEMBL.
Cambie ctporue OH3IHEC-NpABHIA elBa JIM MOMOIYT 3alllUTUTh CUCTEMY OT

yMI)IHlJ'[eHHOI;'I IIopyu JaHHbIX. K c4acThblo, noao0HbIe CJIydyan OY€HDb PEMKH,

CnyvaiiHble owMOKM NpyU BBOAE AAHHBIX

CpezacTBa aJj1s1 UCTIpaBIEHUS CAydailHbIX OIIMOOK, AOMYIIEHHBIX IPU BBO-
JIe JaHHBIX, JOJXKHbBI ObITh IPOCTBIMU U YIOOHBIMH, TOCKOJIbKY MTOIT00HbIE
CHUTYyaLlMY BECbMa HE PEAKM. PaiyMeeTcs. HyXKHO 0ObACHUTD MOJIb30BaTE-
JII0, KaK MCIPaBUTh OIIMOKKM. AJIbTepHATUBHbIC BapMAHTHI CIEAyeT Ipe-
JIyCMOTPETD BE3[IE, TIe TOJBKO BOIMOAHD. PacCCMOTPUM IMAIOrOBOE OKHO,
oTOoOpaxaeMoe Py HEBEPHOM BBOJE AAThl: Koraa LiidipLi, o3Havalolume
MeCSII M YMCIIO, IepecTaBlieHbl MecTamu (puc. 16-4). Cucrema mnpesiara-
eT MOoJIb30BaTeN0 HauboJiee BEPOSATHBI BapUMaHT AAThl B MPaBUJIbHOM
dopmate, 1 eCii OH MOAXOIUT, TO IJIsl UCTIPABICHUS JaHHBIX JOCTATOYHO
BCETO JIU I b IIEJKHYTh MBILIBIO.

Korma monb3oBaTenu Cay4daitHO BBOAAT HEBEPHbIE JAaHHbBIE, 3TO, KakK
MpaBuUIIo, TU6O0 pe3yabTaT OIJIOIIHOCTH, TMOO HEMOHUMAaHWSI, KAKUE UMEH -
HO JaHHbIE U B KaKOM (popmarte Tpebyercst BBeCTU. JIMaaI0roBoe OKHO Ha
puc. 16-4 oOGbsICHSIET, YTO TMpeAcTaBisieT coboit mone DeliverpDate (Jata
noctaBku). Kpome Toro, moJjib30BaTeslb MOXET MOJYYUTh CIIPABOYHYIO
nHbOpMaInIo, MeJKHYB KHOTIKY Help. O ToMm, Kakue MeXxaHU3MBbI IIOMO-
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1M T0JIb30BATENI0 MO HO peajn30BaTh B CUCTEME, Mbl IOTOBOPUM MO~
poOHee B riaBe 18.

& Unknown Date Bﬂ :

The Delivery Date speca!n-ﬁ when the customer wiisld ||fﬁ“ the gﬂm}ﬁ to be
delivered to the addresd specified in Delvéry Addeess. Unfortunately, the
system is unable to térret the date you| have nmpred' 41 /81/99. What
would you lilketo da? :

§  Opgnthe Heip winciow, wibieh Wil 4
il about:he t)sﬁver, liake field snd enterm gat: e

Puc. 16- 4 ,Zlmmoeosoe OKHO coo0uaem noav3oéamenro 0 Hesepiom egooe
damul u npedaazaem 603MONCHbBIE BAPUAHMIBL OCliCMEUL

MOAe.ﬂb CUCTeMbl U peasibHOCTb

Yamre Bcero K BBOAY HEKOPPEKTHBIX JAHHBIX MPUBOJUT HECOOTBETCTBUE
MOJIeJIN pealbHbIM YCI0BUsIM. Hampumep, monb3oBaTesb NbITAETCSI BBEC-
TU NaHHBIE O 3aKa3e, KOTOPBIN yXe BBIMTOJHEH U JOCTaBJIeH KJIUEHTY, HO
M0 KaKMM-TO IPUYMHAM ellle He 3aperucTpupoBaH B cucteMe. Torga nata
OCTaBKU Oy/eT MpeliecTBOBATh AaTe oopMIeHUs 3aKa3a, uTo, Mo Bcel
BEPOSITHOCTH, HAPYIIUT Ou3Hec-nipaBuia. Ecau He mpeaycMOTpeTh CTaH-
NapTHBIA CIoco0 pa3pelieHUs TaKOW CUTyalluM U HeE AaTh YETKUX yKasza-
HU, YTO CAEJIaTh B 3TOM Cly4yae, MOJIb30BaTEIN MOTYT BBECTH B MOJE, IIe
IOJKHA OBITh YKa3aHa JaTa AOCTaBKM, NMPOU3BOJBHYIO AaTy, KOTOpas He
MPOTUBOPEYUT OM3HEC-TIPABUIIAM U, CIELOBATEIbHO, OyAET MPUHSTA CUC-
TeMoli. B pe3dynbrare B 6a3y JaHHBIX MonaneT nHOOpPMAILUsI, HE COOTBET-
CTBYIOILIASI NE€ACTBUTEIBbHOCTH.

HTak, npu mpoeKTUPOBAHUYU CUCTEMBI 1 OCOOEHHO MPU OTIpelleICHUN
OU3HEeC-TIpaBUJ CEAYeT MPOSBISITh 0COOYI0 OCMOTPHTE/ILHOCTEL, cTapasch
Mpeayragatb Kak MOXHO 00JIbIIE HECTAHAAPTHBIX CUTYalMil U ITO BO3MOX-
HOCTH MPEIOCTABUTE MOJTb30BaTENSIM CIOCOOBl BBIUTU M3 HUX 0e3 Hapy-
LIEHUs 11e10CTHOCTH NaHHbIX. Ha puc. 16-5 mokazaHO 1uajioroBoe OKHO,
KOTOpOE TOSIBIISIETCS] Ha dKpaHe MOJb30BaTEIbCKOTO KOMMbIOTEpA, €CIu
nara, BBeleHHas B none DeliveryDaie, ipealiecTByeT 1ate, BBEAEHHOU B
nosie OrderDate (Jata oopmiieHus 3akasal. B aTom nmpuMmepe aast BBoaa
naHHbIX B nojie OrderDate UCTIONB3YETCS DIIEMEHT YIIPaABIEHIIS, He TT03BO-
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JISIOLIU Y BBOIUTD NN U3MEHSITh JaTy BpYUYHYIO; 110 YMOJIYaHUIO IToACTaB-
JIAETCA TEKyllasd aara.

Puc. 16-5. Dmo ouanozoeoe oxkno nozeoasem ohoprmuns 3aKas
«3A0HUM  HUCAOM»

OnHako He Bce OM3HEC-TpaBUJIa MOXHO (M HYXHO) OOXOOUTh, €CIU
BBENCHHbBIC TaHHBIE UM He COOTBEeTCTBYIOT. HekoTopble OM3Hec-mpaBuiia
HEBO3IMOMXKHO OTMEHUTDb WJIM UTHOPUPOBATh, X HalO 00s3aTeIbHO 3HATEL U
YYUTBHIBATh, B KAKOM cliydae M KeM MPaBUJIO MOXET ObITh HapylieHo. Pac-
CMOTPUM IPUMED: MOJIb30BaTENb MOMBITAICS BBECTU B 0a3y NaHHBIX WUH-
dopmMauio 0 MEeCTOM COTPYAHUMKE, MOTYUHSIONIEMCSI MEHEIXepy, KOTO-
pBIil yXe PYKOBOIUT TPYMION M3 MATHU yeaoBek. OmxHako OM3Hec-MpaBu-
JIO, OTpeJeIeHHOe ISl 3TOM CHCTEMBbI, XEeCTKO OTpaHUYMBAET YMCIIO CO-
TPYAHHUKOB, MONYUHSIOWMXCS ONHOMY MEHEIXepy, MAThi YeJOoBEeKaMu
(puc. 16-6).

B nanHOM ciiydae moJsib30BaTeNb, BBOAUBIIMI MH(poOpManuuio B 0azy
MaHHBIX, HE UMeJ MTpaB OTMEHUTH AEHUCTRYIOMIEE OU3Hec-nipasuio, OgHa-
KO B CHCTEME €CTb JPYroe IUajloroBoe OKHO, B KOTOPOM COTPYIHMK, 00-
NANAOUIHE COOTBETCTBYIOIIMMHY NpaBaMy (HAaIlpUMeEp, YIIPABIAIOWUA UK
MEHEIXep) MOXET BBECTU Iapojib U KOJ, aBTOPU30BAB TaKUM 00pa3om
BBOI JAaHHBIX, HAPVILIAONIX Gu3Hec-nipaBiio. Ha ToT ciayyaii, Korma yi-
PaBISIIOUIUA MU MEHEIKeP OTCYTCTBYET M MOJb30BaTeNb, BBOASIIUN UH-
(hopmMaLnio, He MOXeT cpa3y K HEMY 06paTUTbCS, CUCTEMA npeaycMaTpu-
BaeT BO3MOXHOCTb COXPAHUTh TOJBKO YTO CHEJIaHHYIO 3aluCh, OTJIOXUB
€€ aBTOpHU3allMI0 Ha HEKOTopoe BpeMs. JaHbl MHCTPYKU MM, KaK BBITOJ-
HUTbaBTOPU3ALUIO.
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Puc. 16-6, luaroeoeoe OKHO pazsAcHAe, 4MO MOAbKO A6MOPU306AHHOE
AHI0 MOMCcem OmMeHUmy delicmeyiousee HU3HEC-pasilo

Bo3MmoxHocTh 000iiTH OU3HEc-TIpaBuUiaa CicnaeT paboTy C CUCTEMOM
HAMHOTO YJIOOHEl, HO MpUBEAET K YCJIOXHEHUIO MOJEIU JaHHBIX.
B npuBeneHHOM mpumepe B Tabmuuy Lwiployees (COTpyOIHUKM) TPUAETCS
0GaBUTh NOTOJTHUTENbHOE TT0JIe ¢ MHpOopMalreii 00 aBTOpU3aLMU 3aIu-
CU U BKJIIOUUTh B OTPAaHUYEHHUE LIEJIOCTHOCTHU JaHHBIX CChIIKY Ha KOJ aB-
TOPU3AIIMY 3alUCH.

BbI Takke MoXeTe pean30BaTh MeXaHU3M, MTO3BOJISTIONINIT BpEMEHHO
OTMEHWTh HEaBTOPpU30BaHHbBIE 3anTucu. OQWH 13 BapUaHTOB — 100ABUTEB
Tabnuny Employees nione, conepxaiiee OyieBO 3HaU€HUE, KOTOPOE yKa3bl-
BaeT, SIBJISICTCS JIU JaHHAasl 3aNUCh TPaBUIbHOU. DTOT hiar MOXKeT UCTTOJb-
30BaThCsl JJISI TOUCKA 3aMKCeli, B KOTOPBIX TPU BBOJE MPOMYIIEHbl HEKO-
TOpbIe NaHHbIe (MOUCK MPOBOAUTCS, KOTJAA MOJIb30BaTe/b 3aKOHYUI BBOL
MaHHBIX U TIPOCMATPUBAET 3aIMCH, UCTIPABJIsIS OLIMOKY U 100ABIISISI HEJIO-
cTapllyo MHGOpMalLMIO), WIN s TOTO YTOObl OT(GUILTPOBATH HEABTO-
PU30BaHHbBIE 3aMUCH MPU COCTABIEHUU OTYECTOB.

Yacto HY>KHO OOBSICHUTDH, MOYEMY TaHHAsl 3alMCh HeKOppeKTHa. Jjst
3TOrO ClIeAyeT JOOABUTH €Ile OJHO I0JIe C COOTBETCTBYIOIIMM KOJOM: Ha-
npumep, Kkogx MA OyneT o3HavaTh, YTO 3aMUCh MOJKHA OBITh ABTOPHU30BA-
Ha MeHeaxepoM, a Kox CC — 4To 1St JaHHOTO 3aKa3a elle He NPOBepeH
KpeauT. Bropoii monxon o6ecreyrBaeT 60JbIIYI0 THOKOCTD MpU 06padoT-
ke 3anuceii. Ho ucnonb3zoBaHue moseii, compepxkalinx Ko, YCIOXHUT CU-
CTEMy, €CJIM JIsl KaXAOW 3alucyu MCIOJIb30BaTh pa3Hble 3HAUYEHUS KOJA.
B aTOoM ciiyyae paulMOHaJIBHO MCMOJIB30BaTh APYIYIO TaOIuLly, comepxka-
IIYIO BCe BO3MOXHBIE 3HAUEHUST KOJIOB M HAXOMASIIIYIOCS C TIEPBOU B CBSA3M
«OJIMH KO MHOTUM>».

BonbIIMHCTBO M3MEHEHU, KOTOpble HY>XHO BHECTH B CUCTEMY JJIsI
MOAAEPKKHY aBTOPU3ALIMK 3aIIMCeii, HECIOXHBI U BIIOJIHE O4eBUIHBI. (i~
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K0 BIMSHHE, KOTOPOe OHM MOTYT 0Ka3aThb Ha CUCTEMY B LICTOM, 3a9ac-
TYIO TPYIHO IPOCYUTATh 3apaHee. Hampumep, ciaenyer iy BKIOYATh B OT-
YyeThl HeaBTOpM30BaHHBIe 3amucu? Eciam Hy:XHO BBRIOOPOYHO MCKIIIOYATh
9TH 3aMUCHU U3 OTYETOB, KOJBI, ACHTU(DUIIMPYIOLLIME TPUUYUHY OTCYTCTBUS
ABTOPH3ALIHI, HECOMHEHHO, HYKHEI, TOCKOJbKY MMEHHO OHU MMO3BOJISIIOT
COCTABJISATH IIPOCTHIC 3aIIPOCHI, YKa3biBasl, KaKue 3alliCH CAeAyeT UCKIIO-
yuTh. ECM Xe HeaBTOpU30BaHHbBIE UM HEMOJHbIE 3alIUCU HYKHO BKJIIO-
4yaTh B OTYETHI, UX IIPU ITOM CJIeIYET KaK-TO 0CO00 BLIIEIATL: HAIPUMED,
CTPYIIIMPOBAB U ONMpPEAEIUB OTAEIbHBII 3ar0JIOBOK.
Ecnau HeaBTOpM30BaHHbBIE 3aNIMCH (MJIM HEKOTOPbIE U3 HUX, OTOOpPaHHbIE
10 CIIeIMaJIbHOMY IPU3HAKY) JOJIKHBI OBITH 1T} “Hb! 13 OTYETOB, HYHC-
0, OYCBUIHO, UCKIIOUUTh U ECe 3alIMCH, CBA3aHHBIe ¢ HUMU. Bo3bMeM B
KavyecTBe IpUMepa C/1vuaii. Korma y MeHeIXepa He ISTh, a IIeCTh IOMUM-
HEHHBIX, IIpUYEM 3aIlMCh O IIECTOM ellle He aBTopu3oBaHa. HyxHo nu uc-
KJIIOUMTH U3 OTYETA TOJBKO 3aIIKUCh O IMIECTOM IOAYMHEHHOM MJIM BCE 3aIli-
CH O MOMYMHEHHBIX 3TOro MecHemxkepa? Bce 3T 0ocoOEHHOCTH Ciemyer
y‘{eCTb MpexXae YeM BO3MOXHOCTb 000ATH OHU3IHEC-TTPAENI0 OYIET peanm
Ha., KoHeuHO, Takasi BO3MOXHOCTh MOXET II0KA3aThCs I0JIb30BaTEIISIM
BeCcbMa yz[06H01/I ¥ MOJIC3HOM, HO OHA, KaK IIPaBWJIO, BEAET K YCIOKHEHUIO
CHCTEeMBI M IIOTOMY He Bcerna onpaBaaHa, B mpocTeIx cucTeMax menecoo0-
pa3HO MPOCTO 3aNpeTUTh BBOM 3alMMCH, KOTOpasl He YIOBJIETBOPsIET OU3HEC-
rpaBujaM, TIpU 3TOM MOJIb30BaTEJIU AOJIKHBI pa3peliaTb CUTyallMI0 BHE
KOMIIpIOTEpHOI cucTeMBl. Ho BEIOpaB 3TOT BapMaHT, IMpeaylpeanuTe MOJIbh30-

<O

BaTesisl: MPEILYCMOTPUTE BbIAAUY COOTECTCTBYIONETO cOODILEH KT B AUal0-
TOBOM OKHE, I'I€ COACPXKATCA PE3YyJabTaThbl IIPOBCPKU JaHHBIX.
Utorn

B or10ii rmaBe Mbl 0003HAYMIU Ty POJb, KOTOPYIO UIPAIOT B KOMIIbIOTEP-
HOW CHCTEME€ CpeICTBa MOAIEPXKKHU LEJIOCTHOCTH 0as3bl JaHHBIX. Cvile-
CTBYIOT IBa KJIacCa CUCTEMHBIX OTPAaHMYCHMII: BHYTPEHHME OrpaHUYEHUS,
PETYIUPYIOIINE (DU3MYCCKYIO CTPYKTYPY DaHHBIX U BBITEKAIOLIME HENMOC-
PEACTBEHHO U3 PEISILIMOHHON MOJen, M OM3HeC-TTpaBuia, ONpeaeasieMble
MpeaMETHOM 00J1aCcThi0. BHYTpeHHUE orpaHUYeHUs TIPEACTABISIOT COOO0N
XXKEeCTKME IpaBuia, HapylleHUWe KOTOPBhIX MOXET MPUBECTU K HepaboTo-
crnocobHoCcTH cucTeMbl. HapylneHue e OM3HeC-IpaBuUI 3a4acTyIo He Mpu-
BOAUT K MOJOOHBIM IMOCIEACTBUSIM, U MEXaHU3MBbI, IIpeAycMaTpUBaloIIue
BO3MOXHOCTb UX O0XOOWUTh, MOTYT 0Ka3aTbCs BeCbMa IOJIE3HBIMU. MBI
TaKXe pacCMOTPEJIM CPeCTBa, MO3BOJSIONIME Pa3peIIUTh CATyallul, KOT-
Jla HapyllawTcsl OUu3Hec-TpaBua,

B cnenytouieii rmaBe Mbl IMOAPOOHO TOIOBOPIE O MPOLECCE CO3JaHUS
OTYETOB HAa OCHOBE MMEHI111XCH B CUCTEME JaHHBIX.



Co3pnaHue OTyeToB

r'NMIABA

(OT4eThl M CPENCTBA, MO3BOJISIONINE UX CO3MaBaTh — OYEHb BaxkKHasl, eBa JIn
He BaxKHeiilasi, 4acTb CUCTEMBI. Beilh pa3HOPOAHbBIE CBEICHUS, XpaHUMbIE
B 0a3e JaHHBIX, clil¢ HE MPEICTAaBASIOT HEHHOCTHU IJIsl MOJIb30oBaTeaeil, UM
HYXHBI CUCTEeMAaTU3MPOBAaHHbBIE JaHHbIE. DTa IJ1aBa MOCBAIIEHA CPEACTBAM,
TO3BOJISIIONIMM TI0JIyYaTh U3 TOBOJHHO XaOTUYHOM MacChl TaHHBIX, XpaHU-
MBIX B TAMSITM KOMITbIOTEPHOI CUCTEMBI, CBSI3HYIO MH(MOPMAIIHUIO.

MMPUMEYAHUE Ilox oTyeToM 51 OTHIOAb HE ITOApa3yMeBalo BCETo JUIIb BbIBOJ

Ha 11e4aTh HEKOei MHPOPMALMK, [1DCICTARISIONLCH MHTEPEC IS 11OJTB30BATE -
n:t. S BKIaAbIBalo B 9TO MOHSATHE ropas3iao 6osiee MUPOKUIl CMBICT, @ UMEHHO:
NPEAOCTABICHITE TTOB30BATENIIO HHOPMAINI Ha OCHOBE JAHHBIX, XpaHU-

MBIX B KOMITBIOTEPHO ccTeMe, B yIOOHOM JJis BOCTIpUSITUS Buae. To ecTb
He TOJIbKO KaK pacreyaTaHHbI OTYeT, HO U Kak Habop pe3yjabTaToB, OTO-
©OpaxaeMblif B BUIe TaGJUIIBI UM CITMCKA Ha 9KpaHe KOMITbIOTepa.

Ha 3ape amoxu KoMmbloTepu3aluu, KOrna CTOUMOCTb KOMITbIOTEPA BO
MHOTO pa3 MpeBbIlaga Tol0BYIO 3apIaTy CpeHEro Kjiepka U BpeMs, 3ar-
pavyeHHOEe Ha BHINIOJHEHUE BHIYUCICHUI, IeHUIOCh TTIOMCTHHE Ha BeC 30-
JioTa, OBUT BeCbMa pacrpoOCTpaHeH MPOCTON MOAXOM K CO3TaHUI0 OTYETOB:
KOMIIBIOTEPHBIC CUCTEMBI BbIJaBald HECKOJbKO CTaHAAPTHBIX OTYETOB C
3aMaHHON TIepHoIHIHOCTLI0. Ecan Xe TpeboBasoch M3MEHUTh CTaHIAPT-
Hylo (opMy oTyeTa WM CO3[aTh HOBYIO, MPUXOAUIOCH NOJTO OCAXKIATH
COTPYAHUKOB OTAeTa WHGOOPMAIIMOHHBIX CUCTEM, MOCKOJBKY OYepelb
KaXIYIKUX TOJYYUTh OT HUX TaKylo MpOrpaMMy, BeICTpauBaiach Ha He-
CKOJIBKO JIET BIepe. 3alaHue CO3MaTh «4TO-TO BPOJAE BOT DTOTO CTaHIAP-
THOTO OTYETa, TOJHKO OTCOPTHPOBAHHOIO IO MO0 Cusiomers, WIA «OT-
YyeT, Ie OTpakaJuch Obl CyMMapHBIE 3HAUCHs IO PErMOHaM», IMPOIIE
OBLIO IaTh CEKpeTapio, YeM MPOrPAMMUCTY.
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CeromHs cuTyalus U3MEHUIACh C TOUHOCTHIO 10 Hao6opoT. Komrmbio-
Tepbl /IcHE OTO IH: BCe JAeleBeloT, a pabodyee BpeMsl KBaIHDHLIHPOBAH-
HOTO ceKpeTapsi LIEeHUTCs BecbMma moporo. Temnepb, eciu MoJIb30BaTelo
HYXHO TIOJIYUUTh «4TO-TO BPOJIe BOT ITOTO CTAHIAPTHOTO OTYETA, TOJIHKO
C HEKOTOPBIMU H3MEHEHMAMIM...», OH, HECOMHEHHO, 00paTUTCS HE K CeK-
peTapio, a K KomrnbioTepHoit cuctemMe. COOTBETCTBEHHO, M y pa3paboTyu-
KOB 0a3 maHHbIX TPUOGaBUIOCH 3200T. UM Temephb MPpUXOAUTCS YIOBIETBO-
pSITh TpeOOBaHUS MOJIb30BaTEIe B MUHUMaJIbHBII cpoK. Ho Beap 310 ro-
pasno Jiyiiie, yeM KOpIeTh Haj MUIlyleil MalluHKO, He TipaBaa iu?

B KoMIIbIOTEpHBIX CUCTEMAaX, OCHOBAaHHBIX Ha 0a3ax TaHHBIX, KaK Tpa-
BWJIO, COYETAIOT JIBa MOJIX0/a K co3naHuio otueToB. [lepBblii — pa3pabort-
YUKU 3apaHee OMpelessiioT, KaKue OTYEThl MOHAA00STCS TO0JIb30BATENSAM,
Y TPEJOCTaBISIOT UM BO3MOXHOCTb T€HEPUPOBATH 1O TOTOBBIM 1l1abJI0HAM
TaK Has3bIBaeMble cmandapmisie omyemst (standard reports). Brtopoit -
MOJb30BATENISIM TPEAOCTARNISIOTCS CPECTBA, MPU MTOMOIIMA KOTOPBIX OHU
MOTYT COCTaBJISITh M T€HEPUPOBATb CAMOCTOSITENIBHO /Oab306AMEAbLCKLE,
UK npoussosvhvie omuems: (ad hoc reports).

B 31001 r1aBe MBI PACCMOTPUM U CTAHAAPTHBIE, U MIPOU3BOJILHbBIE OTUE-
Thl. Ho cHauana 51 xouy Oosiee MOAPOOHO OCTAHOBUTHCS Ha MEXaHU3Max
COPTUPOBKU, MOUCKA U (PUIBTPALIMYU JAaHHBIX, UCTIOJb3YEMbIX MIPU CO3/1a-
HUU OTYETOB.

CopTupoBka, MOMCK U MCMONb30BaHUe GUILTPOB

CpencrBamu orepaTopoB SQL BBIMTOJHUTH MOUCK, COPTUPOBKY U (huiibT-
paluio JaHHBIX JOCTATOYHO JIETKO, COOTBETCTBYIOIIME KPUTEPUU 3aNal0T
¢ nmomomibio KinoueBslx 108 WHERE mwm ORDER BY onepatopa SE-
LECT. Ho 4TO6H I10JIb30BaTeIM MOIJIY 3aaBaTh KPUTEPUU CAMOCTOSTEIIb-
HO, HEOOXOAMMO MPEenyCMOTPETh MPOMEXYTOUHBINM CJION MPOTPaMMHBIX
KOMIIOHEHTOB. B camoMm Jene, He BBIHYXJATh XX€ UX COCTABJISTH 3aMPOCHI
K TaHHBIM IIpHU NoMoIlH si3p1Ka SQL, Jlornka KOTOporo CUAbHO OTJIMYaeT-
csl OT KOHCTPYKIUU SI3bIKa, Ha KOTOPOM MBICJISIT M OOIIAIOTCS OOBIUHbBIE
gioau. [ToaToMy HauMHalOLIME MOJIB30BATENU TaK YACTO OIIMOAIOTCS NP
coctaBireHnn SQL-3ampocos.

IMpuBeny TonbKo oauMH Tpumep. JomycTuM, Ol cOCTaBICHUSI OTYeTa
MeHeIXepy TMOo MpojaxaM HYXEeH CITMCOK BceX AMCTPUOBIOTOPOB KOMIIa-
HuM B mtatax Baitomunr u ®@nopuma. OueBUAHO, YTO MPOAYMBIBASI ITOT
OTYET, MEHEeIXKep IMoxXkeJIaeT BKIIOYUTh B CIIMCOK BCEX TMCTPUOBIOTOPOB B
mrate Propuna U BeeX AUCTPUObIOTOPOB B 1Tate Baiiomuur. Ho B ome-
patope SELECT sa3sika SQL ycnosue WHERE, dopMmupyiomee cnucox,
oynet BoirnsgaeTh npumepHo Tak: WH ERE State = «Wyoming» OR State =
«Florida». Kaxk BummTe, 3mech MCIIONB3yeTCs Jiorndeckuit omepatop OR
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(unu), a He noruvyeckuit onepatop AND (u). [TomoGHBIE TMHTBUCTUYEC-
K1€ TOHKOCTH MOTYT COUTh C TOJIKY JJI0OOro HOBHYKa!

KoHeyHo, oOyuyuTh MOJb30BaTeNeil ocHoBaM sizbika SQL He Tak yx
CJIOXHO. ] 3Ha10 HECKOJBbKUX pa3pabOTYMKOB 0a3 TaHHBIX, KOTOPbIE Aeii-
CTBYIOT UMEHHO TakK, U BecbMma ycrneuiHo. Ho Bce xe ropasno ayuiie mnpe-
JIOCTaBUTb MOJIb30BATESIM UHTYUTUBHBIU HHTepdeIC, Mo3B0AA0IIHIT CO-
CTaBJISITh 3alIPOChl, — TaKOE PEIIeHUE HE TOJbKO 3HAYUTEIbHO OOJErYUT
UM paboTy C CUCTEMOIA, HO U MO3BOJUT BaM COKOHOMUTb CUJIbI, 3aTpayu-
BaeMbl€ Ha COCTaBJE€HUE TOKYMEHTALIUU.

K cuactblo, 4TOOBI pa3paboTaTh MOAOOHBIN MHTepdElic, He HYXKHO Ha-
YuHATh «C HyJds». B Microsoft Access yXxe MMEIOTCSI COOTBETCTBYIOIIUE
WHTEPaKTUBHBIE CPEJICTBA, TTO3BOJISIIOIINE TTOJIb30BATEISIM CO3/1aBaTh 3arl -
pPOCHI K IaHHBIM ¢ ucTnonb3oBaHue KputepueB SQL. KoHeuHo, mpsimoii
MEePEeHOC MEXaHM3MOB IM0JIb30BaTEIbCKOTO UHTepdeiica U3 OIHOro Mpu-
JIOXKEHUSI B Ipyroe He BceTaa BO3MOXEH, OJHAKO caMO HaJuuyue Iomo0-
HBIX CPEJCTB OKa3bIBAaeT OOJIbIIYI0 MTOMOIIb Pa3paboOTYMKY, MTO3BOJISS EMY
HCIIONIb30BaTh yKe TOTOBBIA obpaszeu. B Microsolt Visual Basic aHazoruu-
HBIX CPENCTB HE CYIIECTBYET, OJHAKO MX pealu3alusl 3aiiMeT He TaK yX
MHOTO BPEMEHHU.

CopTupoBKa AaHHbIX

B Access peanu3oBaH MpocToil U yAOOHBIH mHTepdielic, MO3BOASIONIUMT
OBICTPO OTCOPTUPOBATH NaHHBIE B HY>XKHOM Topsiake. s yka3aHUs cro-
co0a copTUPOBKU UMeIOTCA nBe KoMaHael — Sort Ascending (CopTtupoBka
B nopsinke Bo3pactaHusi) U Sort Descending (CopTupoBKa B HOpsiaKe yObI-
sanus). [lenkHYB MBIIIbIO 2JIEMEHT MHTepdeiica, 0 KOTOPOMY HYXHO
BBIMIOJIHUTH COPTUPOBKY, TMOJb30BaTENb 3aTEM BBIOMPAET COOTBETCTBYIO-
1yt koMmaHay B MeHIo Records (3anucu) MoxXHO TakxXe 1HETKHYTL COOT-
BETCTBYIOLIYIO KHOTIKY Ha TTAHEJIU YITpaBJIeHUSI.

®unbTp No BbiAENEHHOMY (parMeHTy B OZHOM none

Jnst GuibTpallviyl JaHHBIX B OMHOM TToJie B Access UMEIOTCS IBé KOMaHIbI:
¢unprp mo srineneHHOMY pparmenty Filter By Selection (PuibTP MO BbI-
JIeJIeHHOMY) U GUIbTP MCKIIOUeHUs BbiAeaeHHoro ¢pparmenTa Filter Exc-
luding Selection (Mcki04uTh BbIACIEHHOE). DT KOMAHILI ITOXOXM Ha Te,
YTO HMCIOJB3YIOTCS IS COPTHUPOBKM JaHHBIX — Sort Ascending m Sort
Descending. Korma monb3oBaTeib BBIIENSIET BCE COAEPXUMOE OIHOTO U3
noyieit popmbl MM 3amaeT (HOKYC BBOJA Ha 3TO TIOJE€ M 3aT€M BBIOMpAET
komaHny Filter By Selection, Access mpuMeHsieT GUIBTP MO 3TOMY IIOJIO,
oTOMpas TOJBKO Te 3alMCH, KOTOpble B TOYHOCTU COOTBETCTBYIOT BBIE-
neHHomy 3HadyeHuio. Ha SQL ycnoBue WHERE, skBuBajseHTHOE 3TOMY
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buneTpy, MOXHO 3amucath TakuMm ob6pazom: WHERE <umst nona> =
SBBIACNMEHHOC JHAYEHHE

Ecnv nonb3oBartelib BBIACISIET TOJIBKO HECKOJBKO TEPBBIX CUMBOJIOB
B ToJie U TIpUMEHsIeT QUIBTP MO BbIACJIeHHOMY (hparMeHTy, Access Bbl-
OUpaeT TOJIbKO T€ 3aNMCH, KOTOPble HAYUHAIOTCS C BbIAEJIEHHBIX CUMBO-
JI0B B 3TOM mosie. PaccMoTpuM mpumep — 0asy manubix Northwind, mo-
cTaBisieMylo BMecTe ¢ Access. Eciu monb3oBaresb BbIOEpET MEPBLIC TPU
CHMBOJIA ¢ Ha3BaHuUU npoaykra Chartreuse verte ¥ IpuMeHUT QUIABTP 110
oo Product Name, To Ha SQL ycnosue WHERE, skBuBaneHTHOE 3TO-
My bunbtpy, MmoxkHo chopmynaupoBath Tak: WHERE [Product Name]
LIKE «Cha*». DT0T GUIBTP OTPAHUYMUT PeiyILTUPVIO U HA0Op TpeMs
3aMMCSIMU C COOTBETCTBYIOUIMMU Ha3BaHUSIMU NponaykTtoB: Chartreuse
verte, Chai u Chang.

Ecnu e monb3oBaTesb BbIAEASIET HECKOJIBKO CUMBOJIOB HE B Hauaje
MOJIsI, a TOe-HUOYIb B CeperHe WU B KOHIIE U MPUMEHseT GUIbTP, TO
Access BbIOMpaeT Bce 3aMMCKU, KOTOpbIE CONEpXkaT BbIACTEHHbIE CHMAOIL]
B 9ToM noJjie. Hanpumep, eciu BbIOpaTh CUMBOJIBI «Ar» B Ha3BAHUU TMPO-
nykta Chartreuse verte, To akBuBajieHTHoe BbipaxkeHue WHERE Ha SQL
sammminercss Tak: WHERE fProduct Name] LIKE «*ar*s. Pesyabrar npu-
MEeHEHUsI 3Toro puasTpa ¥ 6ase maHHbIX Northwind comepXuUT Iecarh 3a-
nucei (puc. 17-1).

& Products :

I uble

39 Chartreuse :

58: Escargots rgonne
24 Guarana Fantastica
32 M:; rpone Fabiol i

72 Mozzarella di Giovanni

73 Rad Kaviar

20 Sir Rodney's Marmalade 4

E2 Tarte au sucre i
7 Uncle Bob's Cirganic pried Pears

!

Puc. 17-1. Pesyabmam npumenenus (hiinmnipa no evldeaeHHOMY (hpazmenmy
6 noae Product Name

[IPUMEYAHUE ToBopst 06 sxkBuBaneHTax s3bika SQL, 1 uMero B 811y, TUIIb
YTO COOTBETCTBYIOLIMM S -3arpoc BepHET Te Xe pe3yJbTaThl, YTO U MPU-
MeHeHue GuiabTpa. TPpyIHO ¢ YBEPEHHOCTHIO CKa3aTh, YTO MPOUCXOAUT Ha
caMoM JieJie, KOT/ia IoJib30BaTelb BeiOMpaeT KomaHay Filter By Selection —
cocTtasnser au Access SQL-3ampoc ¢ ucnonpzoBanuem onepatopa SELECT



TNABA 17 [AHRE OTEETon

R e T et 1 W NI A S S—————= A

NI UCITOJIB3YET KAaKUE-TO APYTUEC METOAbI 06pa6OTKI/I naHHbIX. K coxare-
HUIO, MHE€ HEU3BECTHLI OITMCAaHUA BHYTPEHHUX MEXaHU3MOB BbIITIOJTHCHUA
KOMaH[1, MO3BOJAIOIIHNX (bI/IJ'IbTDOBaTb naHHbIE B Access.

¢I/I]1pr no 3agaHHbIM 3HA4Y€HUAM B HECKOJIbKUX nossAX
Komanpa Filter By Selection mpemocTaBiseT MoOJb30BaTeI0 MPOCTON U
ynoOHBIN MHTEepdeiic, HO Yy HEC €CTh U HENOCTaTOK — JaHHbIE C €€ MOMO-
b0 MOXHO (DUIBTPOBATH TOJBKO MO OAHOMY IMoJt0. YTOOHKI elue 6osiee or-
PaAHUYUTH PE3YyJIbTUPYIONINI HAOOD 3aluCeli, MOJb30BATEIO TPUAETCS Bbl-
noiaHuTh KoMaHay Filter By Selection eme pa3, 3amaB HOBbI KpUTepUl U
HUCTIONb3ys HAOOp pe3ybTaToOB, MOJYYEHHBIM B pe3yabTaTe MPUMEHEHUS
nepsoro ¢GuiabTpa. DTO HEYyNOOHO, OCOOEHHO €CJIM KOMaHAy MPUXOIUTCS
BBITIOJIHSITh HECKOJIBKO pa3, KaXIblil pa3 UCIOIb3ysl HOBBIM KpuTepuid. s
TOJTh30BaTelNeli, KOTOPhle HYXHAIOTCS B Oojiee MolilHiLIX CPEACTBAX (MWIIBT-
panyy maHHBIX, B Access mmeercs komanna Filter By Form (M3menuts
¢unbtp). Ha puc. 17-2 nmokasan Buna Gopmbl Customers U3 06a3bl JaHHBIX
Vorthwindnocne Toro kak B MeHi0 Records Obl1a BoIOpaHa 3Ta KOMaH/a.

L Loak

Puc. 17-2. Komanda Filter By Form no3eoasem gpuavmposamo 3aiiici
N0 HeCKOALKUM NOAAM

(O xiHo, oTKkpeiBaemoe o komaHnae Iilier By Form, mo3Bonser 3agatsb
3HAYEHUS TI0JIeH, MCITOIb3YeMBbIX IUIST GUIBTPOB. B HEM MMeeTcsT HeCKOIb-
KO BKJIa[JOK, Ha KaXJI0i U3 KOTOPbIX MOXHO yKa3bIBaTh 3HAYEHUS MOJICH.
Bce 3HaueHus, 3amaHHble Ha BKiaaake Look For (Haiitu), 6ynyt oobenu-
HeHbl Jornvyeckoi onepauueit 1 (AND), a ko BceM mapamerpam uiabT-
pa, yKazaHHBIM Ha OTAeJbHbIX BKJAanKax Or (Mnu), OyaeT npuMeHeHa Jio-
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ruueckas onepauns MJIA (OR). JaHHas KOHIENUWS TOCTPOESHUST UHTEP-
(eiica, X0Ts ¥ BrojiHe IpoiyMaHHasi, MOPOi BCe Xe TpyIHa Uil BOCIIPU-
SITUS TTOJIb30BaTeISIMU. JleJ1o 5 TOM, YTO UCTIOJIb30BaHUE JIOTUUECKMX OT1E -
pauuit 1 u NN nnsa ¢unbrpaiiun HaOOpOB AaHHBIX W 3HAYEHME, BKJIa-
IIBIBAEMOE B COIO3bI «U» U <«UJIW» B OOJIBIIMHCTBE €BPOMENCKUX SI3BIKOB,
pasnuyarmTcs.

[To yMonyaHuI0 B n1aioroBoM OKHE, OTKpbiBaeMoM 1o komaHae Filter
By Form, kaxmoe TeKcToBoe Iojie MUCXOMHOU (OpPMBI MPENCTaBIEHO KAK
KOMOMHUPOBAaHHOE OKHO, cojepxkallee Bce TekVillMe 3HAYeHUs, XpaHu-
MbI€ B 3TOM MoJjie. BbIBOI crucKa, cONCPKALIETD BCe 3HAUSHUSI, MOXHO
OTKJIIOUMTH. J151 3TOrO cieayeT Ha BKJIaJKe, MO3BOJISIONICH 3a1aTh CBOM-
CTBa TeKCTOBOro noJjs, 1 napamerpa Filter Lookup (IlpimeneHue aBTo-
¢unpTpa) BeiOpaTh 3HaueHUe Never (Hukorna). Korna npu 3agaHuu Kpu-
TepueB (QUAbTPA MCIIONLIVETCH BBIBOI TMOJENH MCXOAHOW (GopMbl B BUIE
KOMOMHUPOBAHHOTO OKHA, NMPU (PUIbTPALIUU 3aTUCEH B Pe3yIbTUPYIOIIUIA
Ha0Op BKJIFOYAIOTCS 3aMMCHU, B KOTOPbIX 3HAYEHUSI COOTBETCTBYIOIIUX MO~
Jiell TOYHO COBMANAlT CO 3HAUEHUEeM, BBIOpDAHHBIM MOJIb30BATEIEM B KOM-
OuHUpoBaHHOM OKHe. Eciu ke aBToOWIbTp HEe UCTIONIb3YeTCs (TO €CTh JJIs
napametrpa Filter Lookup BeIOpaHo 3HaueHue Never), IOJb30BaTellb MO-
JKET BBECTU B 3TO MOJIe 3HAUEHMUE, MCIOJIb3yeMoe /ISl MoucKa 3arucei,
TOYHO COBMNANAIONIMX C HUM, WU BBIPAXKEHUS IJIsl TIOUCKA: Halpumep
LIKE «CHA*»> wnn IS NOT NULL. Pemrenue, MCnoib30BaTh JU aBTO-
(unbTp WM MpenoCcTaBUTh MOJb30BATENSIM MIPABO CAMOCTOSITEILHO 3a/1a-
BaTh KPUTEPUU IMOUCKA, IABHCHT OT TOTO, CKOJIBKO 3aluceil Oymer co-
nepxaTb KOMOMHUPOBAHHOE OKHO aBTO(MIbTpa (OUYEBMIHO, 3aCTaBISITh
noJjib3oBaressl mpocmatpuBath 100 ThIC. 3amuceli He UMEeT CMbICIA), a TaK-
XK€ OT HeoOXoaMMOoil THOKoCcTH MHTepderica.

PacwumpeHHbin dpunbtp

Komanpa Filter By Form u mutepdieiic, cBA3aHHBIN ¢ Heil, B OOJbIINH-
CTBE CJTy4aeB YIOBJIETBOPSIOT MOTPEOHOCTH U TMOJIb30BaTeNeli, U pa3paboT-
qukoB. Ho ecim mosib3oBaTe i 3HaKOMBI CO CPEICTBAMU CO3AaHUs 3a1po-
COB B Access, WJIN €CJTU BbI PEIIINA NPEeI0CTaABUTD ITOJIb30BaTEISIM BO3MOXK-
HOCTb BBIOMpaTh 3HaYEHUS IS QUIBTpa U3 KOMOMHUPOBAHHOTO CIIMCKA U
BBOJIMTH BBIPAXXKEHUSI, UCTIOJb3yeMble B KaueCTBe KpUTepueB GUIbTpa, TO
6oJIbllle TTOJOMIYT CPeACcTBa paclIMpeHHOro GuiabTpa. s 3TOro B MeHIO
Records Bei6epute komanny Advanced Filter/Sort (PacuiupenHbiit GuiabTp)
U 3aJaiiTe TapaMeTphl (PWIILTPA B COOTRETCTHYIONNY ITOJISIX OTKPBIBIIETO-

-

cs 1MajioroBoro okHa (puc. 17-3)
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Pue. 17-3. Jluarozosoe okno, omkpoisarouieecs npu vlo0pe KOMAaHovl
Advanced Filter/Sort npu pabome c opmoii Customers 6azvt OaHHbIX
Northwind

HexkoTopbie 3jeMeHTH OKHA pacIIMPEHHOro (UIbTpa COBIAAAIOT C
3JIeMeHTaMU OKHa 3aIlpoca, OTKPBIBAEMOI0 B pexXuMe KoHCTpyKTopa. On-
HAaKO B OTJIMYME OT MHTepdelica MOCTpOeHUs 3aIpoca, MHTepdeiic pac-
IIUPEHHOTO (PUIbTpa MO3BOJISIET 3a1aBaTh JUIIb MapaMeTPhl, UCIOIb3ye-
mbie B BeIpaxkeHussx WHERE n ORDER BY omnepatopa SELECT. On He
paszpemaeT MoIUHUIMPoOaBaThL CTPYKTYPY BO3BpallaemMoro Habopa 3amu-
ceil: HalpuMep, M3MEHUTDh CIIMCOK II0JIeil WJIM BBIMOJIHUTH COSNMHEHUE
Ta0JAMIIBl ¢ IPYTUMI HabopaMu 3amucei.

WHTepdeiic cpencTtB pacmmpeHHON COPTUPOBKU Access JOCTaTOIHO
CIIOXEH, M co3MaTh MHTepdeiic ¢ aHaTOTHYHBIMU BO3MOXHOCTAMHU B Visual
Basic Henerko. Ilpy HeE0OXOAMMOCTH MPENOCTABUTH ITOJH30BATEIO0 TAKOM
uHTepdeiic Jiydiiie BEIOEpUTE B Ka4eCTBE CPEICTBA pa3pabOTKU Access UTn
TOTOBBIN MPOAYKT TPETheil (PUPMBI, KOTOPHIIA MOXHO BCTPOUTDH B CUCTEMY.

CpepnctBo noctpoeHus 3anpocoB Microsoft English Query
Ecnu npu mpoekTupoBaHUM 0a3bl JaHHBIX MCIOJB3YETCS HE MEXaHU3M
CYB/I Access, a SQL Server, B KauecTBe c{1¢/i¢Tha IIOCTPOSHMS 3aIIPOCOB.
oueBUIHO, OyneT mpuMmeHeH Microsoft English Query. Kpome monb3oBa-
TeJbCKOTO MHTepdeiica, MO3BOJSIONIETO BBIMOJHITh COPTUPOBKY U (DUib-
rpaumio JaHHbIX, cpeacTBo English Query mpegocTaBisieT KOMaHIHbBINA UH-
Tepdeiic, a0 BOBMOXHOCTb COCTABISITh 3aIIPOCHl K TaHHBIM Ha €CTe-
CTBEHHOM sI3bIKE.

Hnst peanuszany Bo3MoxHocTeir English Query B cBoeM npuioxeHUuun
CBSIXKUTE TEPMUHOJIOTHIO MTPEAMETHOM 00JIaCTH, MOJIETUPYEMOI B CHUCTE-
Me, cO cxeMoil 0a3bl maHHBIX. [ 3TOro cosmaiite OOBEKT, KOTOPHI B
English Query Ha3biBaeTcs gaiinom npusroxncenus (application file). Bto He
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TPYAHO, XOTS 3ajadya He CTOJb TpUBHUAJIbHA, KaK MOXET IMOKa3aThCs Ha
nepBbiii B3rsan. CoszgaHue aToro daiina rmoxoxe Ha CO3NAHHE TpPeAMET-
HOTO yKa3aTeJisl CIpaBOYHOM CHUCTEMbI: HYXXHO COCTaBUTb MOJIHBI CHM-
COK CJIOB, KOTOpble OyIyT MCIIOJIb30BaThCS JISI Ha3bIBAHMS CYLLHOCTENH
CXeMBI 0a3bl JAHHBIX U UX aTpUOYTOB.

HanvHeimas narerpauns English Query B mpuioxeHue 6a3bl JaHHBIX
HecinoxHa. [IpuyioxeHue MpocTo mepeaaeT BONMPOC IMojb3oBartesis, chop-
MYJIMPOBAaHHBIN Ha aHTJMIUCKOM SI3bIKE, MEXaHU3MYy 00pabOTKHU 3alpOCOB
English Query, m B pe3yibTate 0o0pabOTKU ITOJIy4YaeT TOTOBBIM OIepaTop
SQL.

Ho numb B Teopuu Bce BBIMISIAUT TaK IPOCTO, HA TIPAKTUKE aJIeKO He
Bcerma ymaercst m30exaTh OIIMOOK M 3aTpyaHeHuWit. Ecnu moib3oBaTelb,
(opMyITHUpys BOIPOC, UCIIONB3YET TEPMIHEI, He BKIIIOYEHHBIE B (DAl Ipu-
JIOXKEHUS, TO B IPUJIOXKEHUE, paboTatoliee ¢ 6a3aMu TaHHBIX, OVIET BO3-
BpalleHo coolblieHne 00 olunoKe.

Microsoft English Query — HamexXHOoe cpeacTBO, Moa4ac He3aMeHUMOoe
111 cucTeM 0a3 maHHbIX. Ero vHTepdeiic, mo3posomui GopMyIupoBaTh
BOMPOCH Ha aHTJMMCKOM !13bIKE. 0OCOOEHHO Yno0eH, ecii cxeMa 0a3bl JaH-

HBIX JOCTAaTOYHO CJIOKHA, a OOJIbIIYI0 YacTh €€ IOJIb30BaTe/Ieil COCTaBST
HOBUYKH.

CranpapTHbie OTYeTbI

ITpakTHueckm B KaXXI0i KOMIBIOTEPHOU CUCTeMe, padoTarolleii ¢ 6azaMu
JaHHBIX, €CTb OTIpeeJIeHHBI I HA0OP OTUETOB, KOTOPhIE MOXHO MPOIAyMaTh
U CIUIAaHMPOBaTh 3apaHee. Kak mpaBuiio, OOJBIIMHCTBO TAKUX CTAHIADT -
HBIX OTYETOB OIpeAesIeTCs Ha 3Talle aHa/lIn3a pabouymXx MPOLECCOB B CUC-
Teme. OIHAKO He CJIelyeT OrPaHUYMBATBCS TOJIBKO Pe3yibTaTaMU CUCTEM-
HOTO aHaJii3a — HYXHO CIIPOCHUTH y MMOJIb30BaTeNiell, KaKue elle OTYeThl
OHHU CUMUTAIOT HEOOXOMUMBIM Pean30BaTh.

OT1yeTbl B Buae CrnnMCcKoB n no,n,p06|-|b|e OT4YEeTbI

Hcnonb3yiiTe oT4eTH B BUIE CTMCKOB U TIOAPOOHBIC OTUETLL. Omuem 68ude
chucka TpescTaBisieT cO00M CIUCKU BCeX IK3eMIUISIPOB CyUIHOCTEN (Tpo-
I1le TOBOPSI, TOJIHBIII HA0Op BCeX 3amuceil), MMerIIuxcs B 6a3e JaHHBIX.
HMHorna noctaToYHO COCTaBUThH 3TU CHMCKU B aldaBUTHOM IOPSAKE U
BBIBECTM Ha 3KpaHbl MOJb30BaTEJIbCKMX KOMITbIOTEpOB. ['opa3mo uyarie,
OJIHAKO, TaKWe CTIMCKU MPUXOIUTCS OTIpeeJIEHHBIM 00pa3oM IpymlIupo-
BaThb. HampuMep, MeHemXepy 1Mo npoaxaM HYXeH CITMCOK MTOKYTaTesei,
CTPYNIUPOBAHHBII O LITaTaM, TAe MPOXMUBAIOT 3T MOKYIATEIU; WU 11O
peruoHam; UM 1Mo GaMuJIKUsIM TOPIrOBbIX aT€HTOB, O0CIYKMBaBIIUX ITUX
nokynareseii. Eciu ucxonHas tabauiia, Ha OCHOBE KOTOPOii COCTaBIIsIET-
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Csl CIMCOK, COAEPXXUT MHOTO 3amuceil (Hampumep, HECKOJbKO ThICSY),
MpefoCcTaBbTe MOJIb30BATENI0 BO3MOXHOCTh MPOCMOTPETh U pacrevyaTarb
JIVIIb OTpPEJeIeHHYI0O WX YacTh, KOTOPYIO OH BBbIOEPET CaMOCTOSITENLHO.
Taxk, TOproBoMy areHTy. CKOpee BCero, He MOHaA00UTCS 1OJIHLII CITMCOK
BCEX MOKVIIATC/Iei, 3apeTUCTPUPOBAHHBIX B CUCTEME — €MY HYXHBI OyayT
JIMIIb T€, KOTO 0OCIYXXUBAET OH CaM.

OTt4er B BUJE CIUCKA CONEPKUT JTU I b HEKOTOPbIE CBENEHUS O KaXA0M
JKICMIUIIPE CYIIHOCTU. [lo0poBubiil omvuer COAEPXUT BCIO (MM TMOYTHU
BCI0) MHGpOPMAIIMIO, OTHOCAIILYIOCH K TaHHOU cymHocTu. [lpu 3TOM Tak-
K€ YacTo TOJIE3HO TPEeAOCTaBUTh IOJIb30BATENI0 BO3MOXHOCTb BBHIOPATh
3aMcu, KOTOPbIE OH XOUET pacrneyvaTaTh, ¢ MOMOIIBIO TOJSI CO CITUCKOM,
MO3BOJISIOIIUM BbIOPATh HECKOJIBKO 3HAUYEHU I OTHOBPEMEHHO. DTOT 2J1e-
MEHT ynpaBjeHUs y1o0eH — Bellb BbIOpaHHbIe 3HAUEHUSI HE 00513aTeIbHO
CJIENYIOT OHO 32 APYTUM, a MOTYT HaXOJUTbHCS B Pa3HBIX MECTaxX CIMCKa.

[lone co cnuckoM nmpuMeHUMO He Bcerma. Eciau tabiuna comepXut
HECKOJIbKO COTEH WJIM ThICAY Fil1MCEI. UCTIONb3YHTE HECKOJIBbKO MOJeil co
CITUCKaMU, MO3BOJISTIONIUX MT0Jb30BATENI0 OTPAHUYUTH HAOOp oTOoOpaxkae-
MBIX 3amuceid. MOXHO MCIOJIb30BaTh M IPVIHE 3JIEMEHTHI YIIPaBICHUS.
Hanpumep, crnpoexktupyiite nonksiosatenkciknil muHTEpdeic, mogooHo
OKHY VIlpanicHudA medyaTtblo Microsoft Word, rme mmeeTcss BO3MOXHOCTD
3a7aTh 1Mana3oH BbIBOAMMBIX Ha IeyaTh CTpaHWI. Torma mojib30BaTesNun
MoJiyyaT MpaBo BbIOMPATh AMaNa30H BBIBOIMMBIX B OKHE OTYETa UJIM pac-
revyaTbiBa€MbIX 3alMCeii: HallpuMep, 3a/1aB Uana30H BbIBOAMMBIX Ha Tie-
YyaTh 3aMKCceil MPU MOMOIIM CIEIHANLHOIO CAMBOJIA B TEKCTOBOM ITOJIE.
Belaenuts ke nManazoH 3driiccii. OTMEYEHHBId CUMBOJIAMU TUPE, WM OT-
NeJIbHbIE 3aMUCU, pa3/ieIeHHbIe 3aMsIThIMU, COBCEM HE CJIOXHO.

OT‘-IeTbI, ucnosnb3yLiue arpernpoeaHHblie AaHHble

B aTx oTyeTax arperupoBaHHbIe JaHHBIC pa3JUIHBIM 00pa30oM KOMOUHHU -
PYIOTCSI U CPAaBHUBAIOTCS MeXay co00il. TUMMUYHBIE TPUMEPHI TAKUX OTYE-
TOB — pacrpeejeHue 00beMOB MPOAAX MO PETMOHAM C YKa3aHUEM J0JIU
OT 00beMa TIPoJiaX, MPUXOASIIEHCS HA KaXI0TO U3 TOPTOBBIX areHTOB; WU
YHUCI0 TOKYIaTeseil, KOTopble MpUoOpeau MPOAYKThl, OTHOCSIINECS K
YKa3aHHOM KaTeropuH. DTH OTYETHI TOpas3no TPyAHee peayim3oBaTh, YeM
OTYETHl B BUJE CIMUCKOB M MOAPOOHBIE OTYETHI, OJAHAKO OHU HAMHOTO
nHGOPMaTUBHEN U TIO3TOMY MCITOIB3YIOTCS Jallie.

OTUeThl, UCMONb3YIOIINE arperupoBaHHbIC JaHHbBIE, YI0OHO BbIIaBaTh
MOJIb30BATENI0 B TpaU4ecKoM MpeacTaBieHuu. s rpaduieckoil uHTep-
MpeTaluy JaHHBIX B OTYeTaX MOXHO NpuMeHUTh Microsoft Graph u apy-
rue rpaduveckue cpencrtsa. Ho s peKOMeHIy0 MCIOJIb30BaTh Tpaduyec-
Koe TIpeJCTaBJeHNe JaHHBIX il B JOMOJTHEHNE K OOBIYHOMY UX TIpen-
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CTaBJICHUIO B BUJE TADJIMIL UM TEKCTa U HU B KOEM cllyyae He 3aMEHSTh
rpaduKoil JaHHBIE B TeKCTOBOM (opmare. JlaHHBIE H3 OTYeTa O YHUCIIe
MpoJax, MpeACcTaBIeHHbIE B TEKCTOBOM BUIE, MOXHO MMITIOPTHPOBATH B
Ipyroe nmpujioxeHue (Haipumep, Microsoft Excel) u Mcrosb3oBaTh 1
CTaTUCTUYCCKOTO aHaJInu3a U NpOYUX MaHUITYJIA Lll/ll7].

OtyeTbl Ha ocHoBe ¢OpM NONL30BaTENbLCKOro MHTepdeiica
Kpome cxembl 6a3bl JaHHBIX, IIPA CO3MAHMHU OTYCTOB TaKKe MCIIOIb3YIOT
dopmbl mosnb30BaTENbCKOTO UHTep(deiica. HekoTopbie OTYETHl B CHCTEME
MOTYT CO3[aBaThCsl TOJbKO Ha ocHOBe opM. Kpome Toro, Ha Moil B3IJIsia,
BO3MOXHOCTb pacrieyaTaTb He TOJIbKO OTYEThbl, HO U OOJBIIMHCTBO (hOPM,
MMEIOLIMXCS B CUCTEME, BechbMa IMOJIe3Ha, a MOpoil M MpOCTO He3aMEeHUMa.
PeanuzoBath ee 0YeHb JIETKO, a MMOJIb30BATEJIIM OHA HaBEPHSIKA MPUTOAUTCS.

Hepenko moapoOHEI OTYET, B KOTOPHIN BKII0OUeHa Bl MHMOpMalus,
OTHOCAIIASCH K OTACIbHOM CYIIHOCTH, COACPXKUT Te XK€ CBEICHUS, YTO U
omHa 13 GopM cHCTeMEl. B 3TOM cirydae, o4eBMIHO, MOXHO HE CO3[aBaTh
OTIEJIFHOTO OTYeTa Ha OCHOBE 3TOH (DOPMBI, a MCIIOJIb30BaTh IOAPOOHBI
otyer. OOHAKO YaCTO MOAPOOHEBIC OTYETHI WM MHAa4Ye OTOPMATUPOBAHBI,
WM COAepKaT ropa3mno 00JbIunii 00beM MHGOPMALUN, YeM OTUETHI. I10-
JIy9eHHBIe Ha OCHOBE OTACIBbHBIX (POPM IOIB30BaTEILCKOTO MHTEpdeiica.
B takux ciaydasx aydiine peaan3oBaTh o0a BUaa OTIETOB — U MOIPOOHBIE,
U TOJIydYeHHBIe 13 ¢popM. s rmeyaTty pa3HbIX BUAOB OTYETOB MOXKHO IIpe-
IYCMOTPETh pa3HbIC BO3MOXHOCTH: HAIIPUMEP, IO YMOJTYaHUIO BEIBOAUTD
Ha TeyaTh OTYET, MOJIYYCHHBbI HAa OCHOBE JaHHOU (popMbl (11 ero neva-
TH IIOJIb30BATENIO HYXXKHO IMIEJIKHYTh COOTBETCTBYIOIIYIO KHOIIKY Ha ITaHe-
JIU MHCTPYMEHTOB), a ISl IevyaTH IMOApPOOHOro oT4yeTa — MCIOJIb30BaTh
CIlelMaIbHYI0 KOMaHay MEHIO.

Wutepdeiic pna co3paHna oT4eTOB
PazpaboTka cpeacTB IJisl CO3AaHMsI OTUYETOB B MOJb30BAaTEJIbCKOM MHTEP-
deiice He mocTaBasIeT 3HAYUTEAbHBIX TpyAHOCTe. Eciu mist co3gaHust oT-
yeTa ucnosub3yercss komaHaa Print Report (IleyaTs oTuera), TO cyiiecTny-
€T HECKOJIbKO CITOCOOOB BKJIIOUMTh €€ B IMOJIb30BaTENbCKUIl UHTEpderic:
KaK KOMaHJy MEHIO, KaK KHOTIKY Ha TTaHEeJIU yIpaBJIeHUS UK KaK KHOTIKY
B 10Jb30BaTeabckKoi opMe. Kak mpaBujio, B cucTeMe NpeIycCMOTPEHO
HCCKOJIBKO BUIOB OTYETOB, U HCKOTOPLIC M3 HUX BBIBOASTCSA Ha I€4YaTb U3
onHoit (opmbl. [loaToMy KOMaHAa, MpPU MOMOIIM KOTOPON OTYET BhLIBO
IUTCS Ha MevyaTh, JOJDKHA SICHO O0BSICHSATD MOJb30BaTeN0, KAKOW UMEHHO
OTYET 6y£lCT BbIBCACH IIpU €€ UCITOJIb30OBAHUHU.

VYno6Heil Bcero BKJIIOYMTh KOMaHIy B COCTaB MeHI0. B atom ciyuae
BIOJIHE JOCTaTOYHO yKa3aTh Ha3BaHUS OoT4eTOB B MeHI0 Reports (Otue-
Tel). Ecnu JJ1d Ie4YaTu OTYETOB MCIIOJBb3YETCA KHOIIKA Ha ITaHEJIU yIipaB-
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NEeHKA. Ha3BaHUE OTYeTa MOXHO BBIBECTM Ha BCIUIBIBAIOIIEH TMOJCKA3Ke
aToit KHOTIKU. He cieayer yka3plBaTh BO BCIIThLIBAOLIE I TOACKA3KE WU B
Ha3BaHUM KHOIKM TOJbKO HAa3BaHME OTYETa, KOTOPBIN OydmeT pacriedyataH —
00513aTeJIbHO YKAXUTE U KOMAaH/y, BBIMOJHIEMYIO MPU IeJTYKe KHOMKHU.
Taxk, BcruipiBaroniasi moacka3ka Ui Haanuch Ha kHomke Print Customer
Listing (Ileyatp crmcka Imokymateneil) ropasno MH(poOpMaTUBHEE, YeM IIPO-
cro Customer Listing (Crnmcok monb3oBateneit). [IyHKTH MeHIO, HaIpo-
TUB, TOJIKHBI OBITh KaK MOXHO Oosee KpaTkuMu. Tak, myHKT Customer
Listing B MeH10 Reports BojiHe yMeCTEeH U JOCTAaTOYHO WH(POPMATUBEH.
[aHHbIEe peKOMEHIAIIMM OTHOCUTEIbHO Ha3BaHUM MMYHKTOB MEHIO U JIpy-
TMX BJIEMEHTOB UHTepdeiica COOTBETCTBYIOT OOIIETIPUHSATBIM CTaH1aPTaM,
KCITOJIb3yeMbIM TIpU pa3paboTke uHTepdeiica nist Windows.

Tenepb ocTaeTcss OTBETUTD €llle Ha OWH, HE MEHee BaXXHbII BOMPOC; B
KaKoOM BHE OTYeT OymeT mpencraBieH mojb3oBareaio. OosraHo CYB/I co-
NEPXUT HEe MeHee HEeCKOJbKHUX JEeCATKOB, a TO U COTEH, pa3HOOOpa3HBIX
oTyeToB. BKJIo4yaTh MX Bce Kak OTHENbHbIE MYHKTHI B OHO MEHIO, O4e-
BUAHO, OeccMmbicieHHO. [loaTomy yanie Bcero MpoeKTUPOBUIMKUA Orpa-
HUYMBAIOT CIIMCOK OTYETOB TEMM. KOTOPbIE MMEIOT HEMOCPEACTBEHHOE OT-
HOIIEHWE K TEeKYIIeMY MOJIb30BaTeJIbCKOMY KOHTEKCTy. B camom nene,
MOJIb30BATENIO BPSM JIU TOHANAO0UTCS pacrieyaTaTh CIMCOK TeaedOHHBIX
HOMEPOB BCEX COTPYIHUKOB KOMITAaHUU B TO BpeMsI, KOT/Ia OH OyIeT 3aHSAT
BBOJIOM MH(DOPMAILINK O CASJAaHHBIX KJIMEHTaMM 3aKa3ax. [loaTomMy oTuer,
colepXalluii pa3IMuHble CIPaBOYHbBIE JAHHbIE O COTPYIHUKAX KOMITAHUH,
He cJiemyeT BKJIIoYaTh B (hopMy BBOIA JaHHBIX O 3aKa3ax.

Eciu ke BbI BCE-TAKH XOTUTE TIPEIOCTaBUTH MOJIb30BATEISIM OTHOBpE-

MEHHBI I JOCTYII KO BCEM OTYETAM, CYLIECTBVIOUIHM B CUCTEME, chaenamnTe
3TO IPM TIIOMOIIM OTACIBHOI'O AJUAJIOTOBOIO OKHA, TIC GYHCT pPasMCIIICH
CITMCOK BCE€X OTYECTOB, CIPYIINHPOBAHHBIX ITO pa3JIMYHBIM KaTECTOPUAM. s

3TOTO CIHMCKa TMOJIb30BaTelb BHIOEPET OTUET, KOTOPBIM 3aXouyeT pacrieva-
TaTh. JlaHHasg peanu3aius yaio0Ha, U KOTAa HYXXHO pacreyataTb cpasy He-
CKOJIbKO OTUETOB. B aTOM ciiyyae mpeamnouTuTesbHee MCIob30BATEL TIOJIe
CO CITMCKOM, TTO3BOJISIIOIIINM BBIOpaTh HECKOJIBKO 3HAYEHU I OTHOBPEMEH-
Ho. [Tosib30BaTeb BBIOEPET M3 CITUCKA OTYETHI, KOTOPHIE XOUET [aciietia-
TaTh, U IIEJKHYB KHOIKY Ha MaHEeJIU WHCTPYMEHTOB, TIEpEHIeT K BBHITTON -
HEHUIO JPYroi paboThl.

Il oT4eTOB, KOTOpHIE, KaK MPaBUJIO, pacledyaThiBAIOTCs IPynmaMu
(Hampumep, VTSl eXeMEeCSIIHBIX) S TPUMEHSIO CXOXUI METOI — BKIII0YAI0
B MHTep(deiic 1uaaoroBoe 0KHO, e YKa3aHbl BCe BUABI OTYETOB, BHIOpaH-
HbIe TT0 yMoJiyaHuto. [Tosb3oBaren MOryT 106aBUTh K 3TOMY CITUCKY OT-
yerhl. TCHEPUPYeMble TIepUOINYECKN WU TOJBKO B OMPENEeHHBIX CJ1y4a



YACTD 3

AN S PN e

SIX MWJTM OTMEHUTH BHIOOP OJTHOTO 1173 CTAHIAPTHBIX OTYETOB, BKIIOUEHHBIX
B CITUCOK,

KoneuHo, paboTaTh CO CTMCKOM, KOTOPBII COAEPXKUT HECKOIBKO TPYIIIT
OTYETOB, HEMHOTO TPYIHEE U NOJbIIIe, YeM C MeHI0, M3 KOTOPOTO BHIOUpa-
eTcsl HYyXHBI oT4eT. Ho 3TO KOMIEHCHPYeTCS CYIIECTBEHHBIM Tipie iy~
mecTBoM. Hampumep, yacTo BO3HMKaeT HEOOXOAUMOCTh MTOBTOPHO pac-
rmevyataThb OAMH U3 OTYETOB. M Torma cpencTBO, MO3BOMAIOILIEE BHIOMPATH
Kak LENLII psII OTYETOB, TaK U OTAEJBHBINA OTYET MOKAXKETCS [10bL30BATE
JII0 0YeHb YIOOHBIM.

OOpaboTka owmOOK NpuHTEpa

CucreMa DOJKHA MPEIOCTaBIISITh BOBMOXKHOCTb MCIIPABIIATh OIIMOKU U
paspeniaTh pa3IMYHbIC CHUTYallli, CBI3aHHBIE ¢ TpUHTepaMu. MHora pe-
aJM30BaTh 3TY BO3MOXHOCTb HEIIPOCTO, HAaNlpUMeEp, €CIU IOJb30BaTelb
3aX0YeT pacleyaTtaTb Bce OTUETHI, KOTOPbIE ellle He ObUIM pacrevyaTaHbl.
[IpoGaema B TOM, UTO cpeacTBa pa3pabaTbiBaeMOll CUCTEMbI HE TTO3BOJIS-
10T TOYHO OMpPEeUTh, KaK1e OTYETHI YK€ ObUTH pacrieyaTaHbl, a Kakue —
HeT, JJoCTOBEPHO M3BECTHO JIUIb, KAKWE U3 HUX ObUIM OTIPABAEHBI Ha Te-
4yaTh M MOMEILIEHbI B Oy(ephoe ycTpoicTBO npuHTepa. Ho eciiu naHHbIe
ObUIM TTOMeIIeHbI B Oydep, 3T0 OTHIONb HE O3HAYaeT, UTO OTYET pacreyaTaH
(HampuMep, BJIOTKE MPUHTEpa 3aKOHYMIach Oymara),

HexkoTopble pa3paboTYMKK MOIXOIAT K TpobiieMe OMUOGOK, BO3ZMOXK-
HBIX B IIpoliecce MmevaTH, TakK: Mocjie OTIPaBKU OTYETa WJIM TPYIIIBI OTYe-
TOB Ha IevyaTb, CHCTeMa MPOCHUT Y TOJb30BATENlsT MMOATBEPANTL, TPABUTb-
HO JI1 ObIT HamevaTaH oT4eT. JJaHHBIN MOAXO0 HeTb3s1 CYUTATh ONTUMAb-
HBIM, yXe TOTOMY, YTO IMOJIb30BaTeNb OyAeT BBIHYXIEH XIATh 2apepiie
HHS TIeYaTu OTHCTOB, TPEXAe YeM CMOXKET MPOIoJIKaTh paboTy ¢ CUCTe-
MOW. DTO He JOCTaBUT 3HAYUTETbHBIX HEYI0OCTB, €CIU UCIIOIb3YETCS JIO-
KaIbHBIA mpuHTep. HO eciin OoT4eThl OTMpaBieHbl HA CETEBOM ipiuie),
TIe CyLIECTBYEeT NJIMHHAs oyepeab 3aJaHuii Ha MevaTh, TO MOJIb30BaTeNb
MOXET MPOBECTH HE OAMH Yac B 0e3JAeiCTBUU, MPEXIe YeM MPOJOTKUT
paboTy. A TO, YTO GOJBITMHCTBO OTYETOB BCE K€ YIACTCS paciedarirh ¢
MepBOTo pa3a, JejaeT TaKylo 3aJepXKy M BOBCe HEOINpPaBIaHHOM.

S pekoMeHIy10 0OPAGATLIBATL OIIMOKU, CBI3aHHBIE C TIPUHTEPOM, KK
WCKJIIOUYEHUS] — TAKOBBIMU T10 CYTH, OHM U s BTs710TCs. B cuTyauuu, Korna
TpebyeTcsl pacrevyararb TOJIbKO Te OTYEThI, KOTOphIE ellle He ObUIM Harle-
yaTaHbl, MPUAETCS N00aBISATh OJHO TOJE€ B COOTBETCTBYIOIIYIO
0a3bl JaHHBbIX. Eciiu oT mosib3oBaTest TpedyeTcsl MOATBEPKIAEHUE, YTO OT-
YeThl pacieyaTaHbl TPaBUIbHO, TO OYEBUIHO, HY>KHO 106aBUTh MMoJjie Yes/
No wim 6yneBy KOHCTaHTY. [1pu ipyrom crmoco6e MoATBepXIAeHUS MeYaTu
OTYeTa MOXHO XPaHWUTh B COOTBETCTBYIOIIEM ITOJIe TaOJiiiihi ATy paciic-

0T LY
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4aTKW UM HOMED 3aJaHus MevyaTu, MPUCBOCHHBINM MPUHTEPOM. A 4YTOOBI
PErMCTPUPORATEL TPOOJEMbl, BO3HUKAIOUIWE MTPU MevaTu, 106aBbTe 100~
HUTEJbHYIO KOMaH/y, MO3BOJISIIONIYIO MOJIb30BAaTEJII0 BBECTM KOMMEHTA-
puii, eciiu TpU TeyaTu OTYeTa BO3ZHUKAJIU KaKue-aAubo mpobiemMbl. DTOT
KOMMEHTapHil MOXKHO CBS3aTh C PACTIEUATHIBAEMEIM OTYETOM MU C COOT-
BETCTBYIOIIMM 3alaHUEM TeYaTu.

7 oTyeToB, MevyaTaeMbIX He 4Yallle OJHOTO pa3a B JeHb, AOMYCTUMO
WCIIOIb30BaTh TEKYIIYIO 1aTy B KauecTBe ¢dara. Ho mockomnbky Bcerng Mo-
KET TTOHAT00UThCS pacrieyaraTb OIMH U TOT Xe OTYET JBa U Oojee pa3 b
NIeHb, TOPa30 Jyullle TeHePUPOBATh YHUKATbHBI HOMED IS KaXI0TO 3a-
naHusi nevyatu. Eciam mpu mevatu oryeTa BO3HUKIM KaKue-aubo Hemnosai-
K{A MU OLUMOKHU, MOJIb30BATEb MIPOCTO BBIOEPET COOTBETCTBYIOIIEE 3il/1d -
HUE M3 CITUCKA BBIMOJIHSEMBIX, U CUCTEMa CHOBA 3aJacCT B MoJjie, 0003Ha-
yallleM HOMep 3aflaHusl eyatu, 3HaueHue Null s atoro 3aganust. [loc-
Jie 3TOTO BCe Te 3aJaHusi, HoMepa KOTopbix coaepxat Null, aBromaruyec-
K1 OyIayT BKJIIOUEHBI B ClIeAylolliee 3ajaHue rneyaru. Mim xe cucrema co-
CTaBUT CIIMCOK BCEX 3aJlaHUi, TIPU BBIMTOJHEHUM KOTOPBIX MPOU30UIIA
omnbKa, U MpeaoCcTaBUT MOJb30BATEI0 BO3MOXHOCTh BbIOPATh T€ U3 HUX,
KOTOpbIE HYXHO TOIMBITATHCS pacrevyararb MOBTOPHO.

Kakum o6pa3zom mosib30BaTesib OTAMYUT ONHO 3aaHue TTeYaTu OT ApY-
roro? Bel MoxeTe BbIBECTH HOMED 3aJaHus MevyaTu B HUXKHEM KOJIOHTUTY-
Jie otyeta. Sl B MOAOOHBIX CUTYalMSIX MPEANOYUTAIO CO3AATh CUCTEMHYIO
TabnuIly, TAe XpaHUTCS Ha3BaHWE OTYEeTa, HOMEp 3aJaHus TedaTu, Jara
pacriedyaTku, 2 TaK%e uMs 1 (paMUIns oab30BaTesisl, KOTOPbIi BbIAAT 3TO
3aJaHue revyaTu (ecJv OHU U3BECTHHI). ['opa3no ynoOHee BBIBECTH IMOJb30-
BaTEJII0 CITMCOK UMCIOIIUXCS 3a)1aHm”4 rneyaTtu C l'lO[lpO6HblMl/l KOMMCEHTAa-
PUSIMU, BMECTO TOTO YTOOBI 3ACTAR/ISITE €r0 3alIOMUHATh HOMepa 3aIaHuIiA.

MHorna BO3MOXHOCTbB MOBTOPHO pacrievyaraTh KaKy-J1u0o0 3amuch oT-
CYTCTBYET WJIM OrpaHMYC€HA BHCIIHHUMU YCIIOBUAMMU. HanpuMep, BO MHO-
I'MX CUCTEMaxX aBTOMaTU3alMK OyXrajTepcKoro yyeTa MpeaycMOTpeHa BO3-
MOXHOCTb WJIM Jlaxxe o0si3aTesibHasi Mpolieaypa CO3AaHUsl MECSIYHOTO OT-
yera. Ho ¢ HauaioM HOBOTO KaJIeHAAPHOTO MeCsiila HEKOTOPbIE TeKYIIue
3HAUEHMUS, XPAHUMbIE B BBIUUCISIEMBIX MOJISIX, MOTYT OOHYJSTHCS C MOC-
JielyloluM OOHOBIEHUEM B KOHLIe Mecsiiia, [lonb3oBaTenu Takoil cucTe
MBI yX€ HE CMOTYT 3aHOBO COCTaBUTb OTYET 3a [1PCibLIYIINI Mecsl, 3TO
OyIeT COMmpsIKEHO CO 3HAUUTEIbHBIMU TPYyAHOCTSIMU. [TogoOHYI0 KOHILIEeT-
LIMIO pa3pabOTKU CAeayeT MPU3HATh HeylauHOM.

Hrak, npoliecc nmeyaTv JOCTATOYHO CJIOXEH U MOXET COTIPOBOXAATHCS
pPa3IUYHBIMU OLIMOKAMU U 3aTpyNHEHUSIMU. [105TOMY 5 11O BO3MOXHOCTH
CcTapaloch pa3leuTh MPOLECChl CO3[IaHUSI OTYETOB M OOHOBJICHUS 3allM-
ceil B Tabyuiiax, caenaB Ux abCOIOTHO HE3aBUCUMBIMU APYT OT Apyra (pa-
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3yMeeTCsl, 3a UCKJII0YeHueM OOHOBIEHUS TeX MoJjieil Tabaull, Iae XpaHUuT-
csl MMPU3HAK yCIEIIHOM meyaTu ordyeTa). Eciu Xe cam paGouuii mpoiecc
ompeaesieH TaKUM 00pa3oM, YTO OOHOBJIEHME 3aIIMCH KECTKO CBSI3aHO C
revaThblo OTYETAa, TO Hanboyiee pasyMHO 11PHOCTAHOBKU T JajbHeIIee Bbl-
MOJIHEHUE BCeX 3aJa4 B paMKax 3Toro pabodyero mpoiiecca, Moka moJib30-
BaTeJib, CCEHEPUPOBABIIUMA OTYET U OTIPABUBILUEI €ro Ha reyvaTb, HE TOA-
TBEPAMUT, YTO OTYET YCIELIHO pacleyvyaTaH.

nOLLTBCp)KﬂCHI/IC YCIICLIHOTO 3aBEPIUCHU S ITI€YAaTHU MOXKET OKMIATHCA B
(OHOBOM pexXMMe, YTO MO3BOJUT HE NpephiBaTh paboTy ¢ cucreMoit. Ha-
NnpuMep, NMOMECTUTE Ha IaHCJb 3aJayd Cl'[CLll/laJ]beIﬁ 3HA4YOK, LICJIKHYB
KOTOpblﬁ, IMOJIb30BATC/Ib OTKPOCT ANAJIOTOBOC OKHO NMOATBCPKACHUA OKOH-
yaHus nedyatu. [Tocie 3Toro 3aBepinTes Mpolecc OOHOBICHUS TabauLl B
cucteme. B mo6oM ciyuae, 3ampaliuBas y I0OJIb30BaTessl MOATBEPXKICHUE
YCIIEILIHOTO 3aBepIIeHU IMeYyaTH, He 3a0yabTe JaTh eMy MOAPOOHbBIE MHCT-
PYKLUMU U TTOSICHEHUS.

Mevatb aBTOMaTMYECKA U NO KOMaHAE NMONb30BaTens

[Ipu co3manny cTaHZAPTHHIX OTYETOB OYEHb BaXKeH CIIOCOO BBHIBOJA MX Ha
revyaTh: OYAyT M OHU PACTIEYATLIBATECH aBTOMaTUYECKU MU 110 KOMaH/Ie
MOJIb30BATEeNIsI, WM XKE ClIedyeT peaJn3oBaTh 00e 3TU BO3MOXHOCTH. B
OONBIIMHCTBE CIVIACH S MIPEAIIOYMTAIO TIeYaTh 110 TpeOOBaHMIO MOJIH30Ba-
Tensd. EnmHCTBeHHOE MCKIIIOYEHME U3 3TOr0 IIpaBuja — cCiydail, Koraa
OTYET SABJISIETCS YacThlo paboyero mpoliecca, HampruMep, Korma cueT-gak-
Typa aBTOMaTHUYE€CKHU COCTABISICTCS M BHICHLIACTCS MOKYMATEII0 T0C/Ie BBO-
Jla Bce MHGpOpMallMM O 3aKase.

OTyeThl, ABASIONIMECS YacThlo pabouuX MPOLECCOB (Hampumep, cue-
Ta-(akTypbl) MOXXHO BbIBOOWTH Ha MevyaTh M MO OTAEIbHOCTU, U I'pyIIIa-
mu. Hampumep, pacredataTh KaXIblii CUET cpasy e IMOCjie TOro, Kak
110JIb30BaTe/ b BBEAET BCIO MH(MOpMALIUIO O 3aKa3e. Mau e oObeIUHUTh B
OIHY TPYIIIIY ECE cYeTa, KOTOPBIE ellle He OBbLIM pacliedaTaHbl, M OTIIpa-
BUTh MX Ha NMeYidTh, KOIIa IMM0JIb30BaTeNIb 3aKOHUYMUT BBOA JaHHBIX O IIPUHS -
TBIX 3aKa3ax. [lepBbIli BapymaHT YMECTEH, €CJIM MCIOJIb3YeTCS JIOKAIbHBII
MPUHTEP, a BTOPOW — €CJIM MPUHTEp ceTeBoil. KpoMe Toro, mosiesHo mnpe-
JOCTAaBUTH IMOJb30BATECJIHO BO3ZMOXKHOCTb Bbl6paTb OINH M3 IBYX Cl'lOCO6OB
(¥ IpUHTEPOB) — Bedb KOH(MUTYpALUs CETU MOXET U3MEHATHCS, a JIOKAIb-
HBIC U CETEeBbIC IIPUHTEPHI — HOOABIISATHCS U YHAJISITHCS.

HekoTopbie pa3paboTuyMKu MpeAroynuTaloT aBTOMaTUYECKHU CO3/1aBaTh
OTYEThI, KOTOPHIC JOJDKHBEI BEIBOOUTHCS Ha IeYaTh dyepe3 OIpeae/ICHHBIC
MIPOMEXYTKU BpeMEHU — HalpuMep, KaXAylo HeIeIio Wi B KOHIIEe Kax-
nmoro Mecsia. S He Bo3pakaro MPOTUB TaKOro CIocoba, OAHAKO MpPearo-
YUTAK B JOMNOJHEHHUE K dBTOMATHYCL KO neyaTtu npeaoCTaBUTh [1OIL30-
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BATEJIID BO3MOXHOCTh paclieyaTbiBaTh 3TU OTUYEThl CAMOCTOSITENLHO, IO
OT/IeJIbHOW KOMaHjie.

ABTOMAaTHYECKOE CO3JaHME U TeyaThb OTYETOB JOCTATOYHO CJIOXHBI. B
cHcTeMe JIOJIXKHBI ObITh pean30BaHbl MEXaHU3MBbI pacueTa BpeMeHU, YTOObI
reyaTh OTYeTa He TIpUIIIach HA Hepabouuii AeHb. OUeBUIIHO, HYXKHO TIpe-
JIOCTABUTH MOJIb30BaTe/sIM MPaBO BHOCUTH H3MEHEHNS B pacnucaHue, Oll-
penessoniee BpeMsl TevyaTd OoT4yeTa; a TakKe OTCJIeXUBaTh, ObLI JIM OTYET
pacrieyaTaH B yKa3aHHO€ BpeMsl, WIM TPOM3OLUIM KaKue-Iubo OIMOKU.
JI71s1 MHOTOIOJIb30BaTEbCKUX CUCTEM CJIEAYET OMPENETUTh MOIL30BATENEH
(M creunabHbie FPYIITLE T0JIb30BaTeNieli), KOTOpble MMEIOT IIpaBo BblIa-
BaThb KOMaHJy, MOITBEPKIAIOIIYI0 BBIBOI aBTOMAaTUYECKU CT€HEPUPOBaH-
HBIX OTYETOB Ha reuaTh. HyxkHa Tak:ke KoppekTHasi o0paboTKa cleayolei
CUTyallMU: HU OAWH U3 00Ja1al01MX COOTBETCTBYIOIIMMU MTPaBaMU MOJIb30-
BaTesiell He 3aperucTpUpPOBAJICS B CUCTEME B TOT A€Hb, KOTJa AOJXKHbI ObITh
pacrieyataHbl aBTOMAaTUYECKU T€HEPUPYEMbIE OTYETHI,

HTtak, eciv NpuUHSITH BO BHUMaHUE BCE BO3MOXHbBIE TPYIHOCTU, CBSI-
3aHHbIE C aBTOMAaTUYECKOU reHepauueil U MneyaTblo OTYETOB, BApUAHT,
KOrIZa IT0JIb30BaTeIb IIPOCTO BEIOMpaeT B MeHI0 MyHKT Print Weekly Re-
ports (ITeyaThb exxeHeneIbHBIX OTYETOB), TOKAXETCSI TPUBUAJbHBIM. B Jt0-
OoM ciyyae, MpemnycMOTPUTE BO3MOXKHOCTb IMOBTOPHO FeHEpUPOBATh OT-
YeThl 110 KOMaH/e MOoJb30BaTes B ciiyyae oluuOKM npuHTepa. BxiouuTte
3Ty KOMaH/y B MEHIO WUJIM pealusyiiTe ee Kak 3JeMeHT ypaBieHUs B qu-
aJIOTOBOM OKHE, COOOIIatoIIeM MOoJIb30BaTeI0 O TpodieMax, BO3ZHUKIIINX
NnpuIeyaTu.

Bpsin iu, onHako, MMeeT CMbICI peaTu30BaTh aBTOMaTUYECKYIO TreHepa-
L1110 OTYETOB TOJIBKO TOTOMY, YTO MOJIb30BaTeIM MOTYT 3a0bITh pacreya-
TaTh €XEHEIEIbHBIN, €XXeMECAYHBIN UM KBAPTAIBHBIA OTYET — 3TO MOYTU
uckiodeHo. Ho rmose3Ho npemrycMoTpeTb BO3MOXHOCTb CO31aTh 3TOT OTYET
rnocjie YKazaHHOM JaThl, €clid MOJIb30BaTe/b Bce-Taku 0 HeM 3a0yxaer. Ha-
MpuMep, Bbl MOXETe 3aaTh OIpeJeSIeHHBI TepUo ISl OTACIbHOTO BUIA
OTYETOB U HMCIMOJb30BaTh €r0 MO YMOJYAHUIO, pa3pellivuB IMOJb30BaTeNsIM
M3MEHSTh 3TO 3HaueHue. B 3ToM ciiyyae pa3peuinte nojib30BaTessiM mepe-
HOCUTD 1aTy CO3[JaHUsI OTYETA HE TOJbKO Ha3aj, HO U BIepes.

MNMonb30BaTenbckue oTyeTbl

MHorna ynaeTcs HaCTOJIbKO YE€TKO OIPENeJUTh M pa3rpaHUUMTh paboune
MIPpOLECCHI, MOAACPKNBACMBIC CVBH, YTO MO2XKHO 3apaHEC CIlJIaHUPOBAaTh
BC€ OTYETLI, KOTOPLIC 6y,Z[YT CO31aBaTbCsd B CHUCTEME. B 9TOM cJiy4ya€, Oouc-
BUIHO, MOXHO OrpaHl/I‘{I/ITbCH CTaHﬂapTHbIMl/l OTYCTAMMU. OJ],H&KO qyalie
MPUXOIUTCS MPEAOCTABISITh MOJIb30BaTENSIM OOJIBIITYIO CBOOOIY — CaMoO-
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CTOSITEJIBHO 3a7aTh ONpPEAEIEHHbIE MapaMeTpPbl OTYETOB UM AaXe COo3[a-
BaTb HOBBIE OTYETHI.

Hackonbko rufikinu OymyT cpeacTBa Co3AaHusI OTYETOB B Ballleil CHC-
TeMe€, 3aBUCUT OT TOro, Kakue TpeOOBaHUS K OTYETAM MPEIbSIBISIOT MOJIb30-
Barenu. [Ipouecc U KOHLENMUMUU CO3JAHUS TOJb30BATENBCKUX OTYETOB MO-
TYT CYIIECTBEHHO pa3anyathCcsi. Bl MoXeTe MpeaoCTaBUTh MOJIb30BATESAM
LWIMPOKUIA HAOOp CcpeIcTi IS CO3aHUsI OTYETOB, & MOXETE OTPAHUYUTH UX
BO3MOXHOCTHU BCETO JIMIIb 3alaHUEM HECKOJbKUX JOMOJHUTEIbHBIX KPU-
TepueB Wi (PUIBTPOB, UCITOJB3YEMBIX B CTAHIAPTHBIX OTYETAX.

'Cpep,CTBa C034aHue 0T4eTOB

Ecnu nist co3gaHusi OTYETOB Bl MCMOJb3yeTe Access WJIU CPelCTBO, pas3-
paboTaHHOE CTOPOHHUMU (DUPMaMU-TTPOU3BOAUTENISIMUA, PeAIM30BaTh B
CHCTEME TMO0JIb30BaTENbCKUE CPENCTBA AJISI CO3JaHUS OTYETOB OyneT He-
cinoxHo. OmHAaKO HOBOE CPEeACTBO IJISI cOo3maHus oTuyeToB Microsoft Data
Reports, mocraBisieMmoe BMecte ¢ Visual Basic Bepcuu 6, He rogurcs ajst
CO3/IaHUS TOJb30BATEIBCKUX OTYETOB, MOCKOJIBKY 1151 pabOThl ¢ HUM Tpe-
0yeTcs yCTaHOBUTD CPEACTBA Pa3pad0TKU Ha KaXXbIi U3 KIMEHTCKHUX KOM-
nbiotepOE:.

CpencTBa ISl CO3MaHUS OTYETOB I1PCIOCTARIAKT MOJb30BATESAM -
poyaiile BoO3MOXHOCTH CO3/1aBaTh MPOU3BOJIbHBIEC (POPMBI Y BUIIBI OTUYE-
TOB O CBOeMY ycMoTpeHulo. K coxaneHuio, nogooHas rudbKocTb He JaeT-
cs napoM. Bo-mepBbIX, MOXET TOBOJBHO CUJILHO YBEJIUUYUTHCSI CTOUMOCTh
cucteMbl. Harmpumep, 111 MHOTOTIOIb30BATEILCKOM CUCTEMBI, Te MOJHAs
Bepcust Access T0JIXXKHa ObITh YCTAHOBJIEHA HA JE€CATKM, a TO U COTHU KOM-
NBIOTEPOB, CTOMMOCTB NHileH 31t ACCcess HMKAK Helb3d CYMTaTh NMpPEHEO-
PEXMMO MaJoM.

Bricokass cToMMOCTb CPEJCTB AJIsl CO3/aHUS TMOJIb30BATEIbCKUX OTYE-
TOB HE €IMHCTBEHHBI (hakTop, OrpaHUYUBAOLIMN UX TpuMeHeHue. OT-
HIOJb HE JOCTATOYHO MPOCTO I1PCIOCTABUTEL CPEACTBA A CO3AaHUS TMPO-
MU3BOJIbHBIX OTYETOB — HYKHO €11le HayYUThb MOJIb30BaTeNIeil ¢ HUMU pabo-
TaTh. YTOOBI COCTABUTH MPOU3BOJBbHBINA OTYET, HENOCTATOYHO IMPOCTO
3HaTh, Kak paboTaTh €0 CpelCcTBaAMU ISl CO3AAHUS OTUeTOR, HYXHO pa-
300paThcsi B CTPYKTYpe 0a3bl JaHHBIX, YTOOBI BKIIOUYUTH B OTYET UMEHHO T€
JaHHbIE, KOTOpble HYXHBbI. Takoe o0yueHue TpeOyeT BpeMeHH, a TOJb30-
BaTeNyd — 3aHAThbIE JIOAU. Y HUX €CTh pidOOTH, KOTOPYIO OHU JTOJKHBI Bhi-
MOJIHSTh, U CO3[IaHWE TIPOU3BOJBHBIX OTYETOB OTHIOJb HE BXOAUT B CITH-
COK MX HEIMOCPEACTBEHHBIX CIYXeOHBIX 00sI3aHHOCTE.

HaCTpaMBaEMble NnoJib30BaTeJ/IbCKUe OT4eTbl
Y1oObI MAKCUMAIBHO Y TIPOCTHTE MPOLIECC CO3AAHUSI OTYETOB U CIE/ATE €r0
yAOOHBIM AJISI TTOJb30BaTeNe, YacTO MUIIYT CliellMalbHble YTUIUTHL. |4
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KO¢ pellleHHE ITOpOii pallMOHaJIbHE M, YeM BKIIIOUCHHE B CUCTEMY KOMMeEp-
YeCKOro MporpaMMHOro obecrevYeHus, peJHa3HaueHHOTO IJIs1 CO3IaHusI
oTueToB. TeopeTHIeCcKr BO3MOXKHO CO3aTh YTUIIUTY, 00JIaIaI0NIyIO CTOIb
K€ IIMPOKUMU BO3MOXHOCTSIMU, KaK U CpelcTBa Access, M MOAIepKUBalo-
L1YI0 cxeMy 0a3bl JaHHBIX pa3pabaTbiBaeMoi cucTeMbl. OTHAKO 3TO Tpe-
OyeT MHOTO cuJl ¥ BpeMeHU. [1loaToMy pa3paboTyuKu 0OBIYHO NPEATIOUH -
TaloT 00JIee MPOCThIE PEIICHNS U BKIIIOYAIOT B CUCTEMY TOTOBBIC ITa0JIOHEI
OTYECTOB. A IOJIb30BaATCJIb MOXET Bbl6paTb, KaKnue MMEHHO JaHHbIC BKJIIO-
YUTHb B OTYET.

Macrtep oTueToB B Access 0JM30K K MOJEIN HacTparBaeMbIX MOJIb30Ba-
TeJbCKUX OTYETOB, OJHAKO BCE-TaKM MPEACTaBJsSIET COO0I HETUIOXOi Mpu-
Mep MCII0JIb30BaHUS 11a0J0HOB AJ1s1 3Toit 1eau. OH BKIIOYaeT pa3Hoo0pas3-

HbIE€ BO3MOXHOCTH (DOPMATHOBAHIA, U IIPY 3TOM T0JIb30BATEIN U30aBJe-
HbI OT TPYAHOCTE, CBSA3aHHBIX C CAMOCTOSITEIbHBIM CO3JaHUEM OTYETOB —
OHU MOTYT BBIOMpPATh U3 IOTORLIX 11a0J0HOB U cTiieil. Ilocie Toro Kak or-

YeT ¢ MOMOIIBI0O MacTepa Co3aH, IOJIb30BaTeIM MOTYT IIPOIOJIKATh paboTy
C HMM IIOCPEICTBOM CTaHAZapTHOTO MHTepdeiica Access.

Bo3MoXHOCTH OTHEIBbHO 3amaTh MIA0JIOH M CTUIIb OTYeTa, KaK IIpaBU-
JIO, YOOBIIETBOpPsIET OOJBIIMHCTBO IToJb3oBaTeneii. UToOH emie Oojee yIi-
POCTUTH CO3MaHME HACTPaMBaeMbIX OTYCTOB, KOMOMHUPYUTE pa3IndHbIC
CTUJIM M 1AGJIOHBI ~— IO0JIb30BATEI0 OCTAHETCS TOJbKO BHIOPATh MOAXO-
,Z[ﬂLLll/Iﬁ BapuaHT. BOJ’lbLLll/lHCTBO [M0JIb30BaTee XOTIAT IMMOJIYYUTb OTYECTHI,
JIMIIb HEMHOTI'O OTJIMYAIIUECA OT CTaHAAPTHBIX, 4Yalle BCETO IOPAIKOM
COPTUPOBKM WJIM IPYTUM KpUTEepHeM (DITILTPALIMI TaHHBIX.

Moii coOGCTBEHHBIN MOIXOA K CO3TaHMIO OTYCTOB OTIMYACTCS OT TOTO,
KOTOPBII IIpUMEHSIETCs B MacTepe Access, S BBIIEsII0 1Ba KOMIIOHEHTA B
IOJIb30BaTEJILCKUX OTYETaX M YCIOBHO Ha3bIBal0 MX «popMmaT» U «KpPUTE-
pum». K dopmary s oTHOIIY 3J€MEHTBI OTYeTa, OMpPEAe/ISIIoNINe MakKeT 1
CTUJIb, a TaKXKe ITOJISI TAOJIMII, KOTOPBIE JOJIKHBI OBITH BKIIOUEHBI B OTYET
(1 BO3MOXHO, TaOJIMIIBI U 3alIPOCHI, UCIIOJIb3yeMBbIC IJIsI CO3TAHUS OTHE
Ta). Peanu3anus KoMIIoHeHTOB popMaTa 10E0ILHO TIPOCTa; KaK IIPaBUIo,
3TO OTYET, CO3daHHbI B Access, ujiu oobekT Visual Basic Data Report,
MOIUGUIMPYEMBIil B 3aBUCUMOCTHU OT 3aJaHHBIX IOJIb30BaTeIeM KpUTE-
pueB (Kak 11pagiio, OHM OIPEACISIOT ITOPSIOK COPTUPOBKU U ITapaMeTPhl
dunbrTpa). Kpome Toro, s 00bI4HO 1006aBIIsII0 K OTYETaM CPeCTBa, MO3BO-
JIIIOIME COXPAaHUTDb 3aJaHHbIC KPUTCPpUU, ‘{T06bl MCITIOJIb30BaTh UX BIIOC-
nenctBuu (rmoapobHee od 3ToM s enie pacckaxy). MHorma mosesHo mpe-
JOCTaBUTH MOJIb30BATENSIM BO3MOXKHOCTD Pa3JIMUHBIM 00pa3oM IpyHITMpo-
BaTh JaHHBIE IIPHU COCTABICHUH OTYCTOB, OOHAKO B OOJIBIIMHCTBE CIIydacB
3TO HE HYXHO.
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IMockonbKy TIpU TaKOM TIOAXOMAE TOJIH30BATEIN MMEIOT IEJI0 TOJIBKO C
IBYMSI KOMIIOHEHTAMU, TPEOYIOIINX 3alaHUs OMpPeneeHHbIX TapaMeTPOB,
IUISI TEHEpalluU TOJIb30BATEIbCKUX OTUETOE S UCMOJb3YI0 AUATOTOBOE
okHO (puc. |7-4). Ecnu BB pemrnre mocjienoBaTh MOEMY TIPUMEPY, TO TMO-
Jiaralo, Bam MPUIETCS JIUIIb HEMHOTO M3MEHUTD BUI 3TOTO OKHA, YTOOBI
ananTUpPOBaTh €ro K MOJb30BaTeIbCKOMY UHTEP(dEicy cBOelt CUCTEMBI.

Puc. 17-4. Jluasozo60e okHo 041 cO30anus no.Ib30BEIMEABCKIX OMYEMO8

JnanmoroBoe OKHO pa3jaecjieHO Ha Tpu objacTu. B yeBoit HaxomuTcs
OKHO MPOCMOTpPA C IPEBOBUAHOM CTPYKTYPOId, Iie MepeuyrncaeHbl Bce UMe-
fomuecss Buabl dopmatos. [lonb3oBaTento nmpenjaraercsl BbIOpaTh MOAXO-
asgmuin hopmat s oryeta. Ecniu cnucok uMmeromuxcst hpopmaTtoB qocta-
TOYHO KOMIIAKTEH U TPOCT, MOXKHO He MCIONB30RATE IPEBOBUIHYIO CTPYK-
TypY, a 1aTb BO3MOXHOCTb BbIOPATh 3JIeMEHThI (HOPMATUPOBAHUS U3 CITUC-
Ka MJIY C TOMOUIbIO TiepekJiouareneii. B paccmarpuBaemom npumepe dop-
MaThl MPEACTaBJeHbl B BUJC JepeBa U CTPYNIUPOBAHBI MO KAaTETOPHUSIM.
D10 Y100HO, ecau cnucoK (PopMaToOB, ONpENeIEeHHBIX B CUCTEME, I0CTa-
TOYHO BeauK. Crpyniupyiire ¢hopMaThl MO KATETOPUSIM, HAIpUMeEp <«All-
MUHUCTPATUBHBIE OTYETBI», « ExeMecadlibie ordeThl», «CTaTUCTUKA TIPO-
NAX» U T. T

Eiie onvH ypoBeHb M€papXMUECKOM CTPYKTYPHI BJIEBOI 001aCTU OKHA —
OTYeThl. B JaHHOM KOHTEKCTE OTYeT eCTb HE YTO MHOE, KaK Habop coxpa-
HEHHBIX KputepueB u (opmar. Hampumep, ykazas mis mapamerpa Region
(PernoH) B oTueTe Mo cTaTUCTUKE mpoaax 3HaueHUe Southwest (KOro-3a-
MagHbIN), TOJb30BATENIb MOXET COXPAHUTh 3TOT OTUYET MOJ Ha3BaHUEM
Southwest Region Sales (Ilpomaxu B IOro-3amagHoM peruone). Iopoii,
€CIM TIPUXOAUTCS 3alaBaTh 1OCTATOYHO MHOIO TapaMeTpoB, 3TO Cyllle-
CTBEHHO 3KOHOMMUT BpEMSI.

B ueHTpanbHOI YacTH AMATIOTOBOTO OKHA Ha puc. | 7-4 moib30BaTetb Mo-
JKET 3a7aTh KPUTEPUU IIJIS COPTUPOBKU W (puiibTpaliuu naHnHeix. MHornma yna-
€TCsl CIIPOEKTUPOBATh MOJIb30BaTEIbCKUI UHTepdeiic Tak, YTOObI C MOMO-
10O OHOTO Habopa 3JeMEHTOB YIpaBJeHHUS 3aJaBaTh MapaMeTphbl Bcex
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(opmaTtoB, a TakKe ne1aTh HEAOCTYTHBIMU JJIS T10IL30BATEN TE 9JIEMEHTHI,
KOTOpbIe HE MPUMEHUMBI K BeIOpaHHOMY TUITy hopmMara. [1opoii nist Kaxmao-
ro dopMaTa NMpUXOIUTCS CO31aBaTh YHUKAJIbHbBI HAOOp KPUTEPUEB — U CO-
OTBETCTBEHHO, HAa0Op 3JIEMEHTOB YMPABJIEHUS, [1O3BOMMIGIHIHIT 3a0aTh YAC-
JICHHbIE 3HAUYEHUS U1 3TUX KpUTepueB. S MpeanouynTaro mo BO3MOXHOCTU
MPUACPKUBATLCS BapuaHTa, Te TUM (opMmarta orpeieseT Habop TOCTYITHBIX
NONIL30BATEN0 2IeMeHTOB uHTepdeiica. [lpu aToM Bce opmarthl moapasne-
JISIOTCS Ha OT/AEJIbHbIE KaTeTOPUM, OTIPEAEISIIoNIe, KaKUe 3JIEMEHThI yIIpaB-
JIEHUSI JOCTYITHBI MOJIb30BATENI0, a KAKUE — HET.

B npaBoii yacTu nuasoroBoro okHa Ha puc. |7-4 pa3zMenieHo HeCKOJb-
Ko xkHonok. IllenkayB kHomnKy Print (IleuaTh), monb30BaTeIb OTKPHIBACT
BCTIOMOTAaTeIbHOE OKHO, MTO3BOJISIONIEE 3a1aTh MapaMeTphl MeyaTu — Yuc-
JIO KOIMUIA OTYeTa, MPUHTEP, HA KOTOPOM OH OyaeT pacreyataH u T. 1. Eciau
B Balle€il cUCTeMe He MPEeNyCMOTPEHbl TaKUe BO3MOXHOCTU YIpPaBJIECHUS
rneyaTblo, pa3MecTUTe B AMAJIOTOBOM OKHE CO3[aHUS IMOJb30BATEIbCKOTO
oTyeta ABe KHonku — Print u Print Preview (IlpenBaputenbHblii IMpo-
CMOTp), MO3BOJSIOLIME TPOCMOTPETh CO3MAHHBINA OTYET HA 3KPAaHE U OT-
MPaBUTh €ro Ha Tevarb. [Ipu 3TOM [1OE30RATENI0 HE HYXKHO MEPEXOIUTD
K BCTIOMOTaTeJIbHOMY OKHY TTapaMeTpOB MevyaTu.

[llenknys kHomnky Save Or Restore Criteria (CoxpanuTh WM BOcCTa-
HOBUTb KPUTEPUU), TMOJb30BaTE]b OTKPOET OJHOMMEHHOE IMaJIOTOBOE
OoKHO (puc. 17-5). B ero neHTpaibHOM YacTH HAXOOUTCS TPYIIIIA dJIEMEH-
TOB YNpaBJIEeHUS, MO3BOJSIONINX BbIOMpATh KpuTepuu s ordyera. OHa
MOJHOCTBIO UAEHTUYHA TPYIIe 3JeMEHTOB B LIEHTPaJbHOM YaCTU OCHOB-
HOI (OpMBI COCTaBJIEHUS TOJIb30BaTEIbCKUX OTYETOB — AMAJIOTOBOTO
OKHa Ha puc. |7-4. B cucke, pa3MelieHHOM B JieBoit yactu (puc. 17-5),
MpeNCTaBIeHbl COXPAHEHHbIE MOJIb30BaTeNsIMU KpuTepuu oTdetoB. Korma
MoJb30BaTe/b BbIOMpPAET ONHO M3 HAa3BAaHUIl B 3TOM CIUCKE, B CpedHEN
YacTu OKHa OTOOpaxarTcsl COOTBETCTBYMoIIMe mapameTpbl. LllenxkHyB
KHoMKY Save As (CoXpaHUTh KaK), IOJIb30BaTeIb MOXKET BBECTH HOBOE UMSI
Y COXpPaHUTb KPUTEPU, 3a1aB IJiss HETO COOTBETCTBYIOIIME MTapaMeTphl B
LIEHTpaJIbHOM 4yacTu auanoroBoro okHa. KHonka Restore mo3Bossier Boc-
CTAHOBUTbH MPEXHUE NMapaMeTpbl BHIOPAHHOTO KPUTEPUS U 3arpy3UThb €ro
B OCHOBHYIO (hbOpMy CO3HaHUS T10JILI0BATENLCKMY OTYETOB.

PeanuzoBaTh BO3MOXHOCTb COXPaHSATh MOJIb30BaTEeIbCKUE KPUTEPUU
IocTaToyHO mpocTto. HyXHO co3marh ISl Kaxmoil KaTeropuu 1o OgHOM
TabJIMIIe C YUCIIOM I10JIeil, COOTBETCTBYIOIIMM YU CIY 2JIEMEHTOB YIIpaBJjie-
HUS IMAJIOTOBOTO OKHA. B MHOTOITO/b30BAaTEILCKON CUCTEME CIIEAYET OIl-
penenuTbes, OyAyT I UCITOIb30BaThCS OTHUA U T€ XK€ KPUTEPUU M1JIs1 BCeX
NOJNLIOBATEIEN, WIM KaXIbIH MOJYYUT BO3MOXHOCTh CO3laTh CBOI COO-
CTBEHHBII Habop KputepuesB, Eciau coznaBaembie KpuTepuu OymyT oOIIM-
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MM IUIST BCEX OJIb30BaTesieil, TO COOTBETCTBYIOIIME TaOJMIIBI CIEIYET Xpa-
HUTh B OCHOBHO# 0a3e JaHHBIX, TO €CTh TaM e, TI¢ U OCTaJbHbIE COBME-
CTHO MCHOJIb3yeMble 1aHiibic. Eciam ke KaXmblil MOJE30BATENL cO3maeT
CBOI COOCTBEHHBIII HAOOp KPpUTEPUEB, TAOIMUIIBI MOKHO XPaHUTh JTOKAJb-
HO, B 6a3e TaHHBIX KJIMEHTCKOTO MPUJIOXEHUS (MM JIOKaJbHOM 0a3e maH-
HBIX, €CJIM IJISI CO3JaHMs KIMEHTCKOTO IPUIOXEHUS HCIOJb30BAICS HE
Microsoft Access, a Apyroe cpeacTBo pa3paboTKu).

SERRINEE R cibiia]

Pac, 17-5. [uaavzosoe oxno, no36012101¢¢ COXPAHAMb HOGbLE
U BOCCTIAHAGANEANTD NPeNCHUe Kpumepuu NOAb308AMEAbCKUX OMUENno8

O0a 3TUX TMoIXoJa OTHIONb HE SBJSIIOTCS B3AMMOMCKIIOUAIOIINMKI., Bbl
MOXeTe peayin30BaTh CUCTEMY TaK, UTOOBI KaX/blii MOJIb30BaTe/Ib BBIOUpAT,
Kak 13 00uIMx, TaKk U1 U3 CBOEro COOCTBEHHOIro Habopa KputepueB. UToObI
peasn3oBaTh TaKylo BO3MOXHOCTb, JIN0O0 100aBbTe MoJie, coaepxalee da-
MUJIMIO U WMMSI TOJIb30BaTessl, B TaOMUILy, TA€ XpaHATCS KPUTEpUU, JTUOO
0TOOpa3uTe 10J1L30BaTeN10 pe3ynbrar BeimoaHeHust onepaii UNION Han
o01eit 1 JoKaabHOM TabianMil. S mpeanounTato, 4ToObl haMUINHU U UME-
Ha T0JIb30BaTeN e XpaHMIIUCH B TAO1ILIE KPUTEPUEB — T4 0OJIErYaeT MojI-
MePKKY CUCTEMbI, KOTJIa OJWH U TOT ¢ ITOJb30BaTe/Ib PETUCTPUPYETCS U
paboTaer 3a pasHBIMM KOMIILIOTCPAMII, a He Ha OJHOM pabo4yeM MecTe.

IMonwp3oBarenn MOTYT XpaHUTh KPUTEPUU, PACTIPEAETINB UX 1O KATEro-
pusiM otueToB. [Ipu 3TOM coxpaHeHHBIE KPUTEPUU MMPUMEHUMBI K JT1000-
MY OTYETy, OTHOCHAIICMYCS K JaHHOU KaTeropuu (pasymMeercs, eciu CIie-
tnuKaln KpuTepreB 0G11HE IS BCEX OTYETOB).

Ho wmHorna uenecoo06pa3HO CBSI3aTh KPUTEPUU C ONpeneeHHbIM ¢hop-
maroM otdera (puc. |7-4). Peanmmsauus Takoro moaxoja Takke He Mpel-
craBisieT cioxHocteil. [ToTpebdyercst co3aarh TaGJMIbI TSI KaXKIOTO Tiiia
KpuTepusi (MOXHO UCTIOJb30BaTh TaOJUIIbI, CO3NaHHBIC IS COXPAHEHMUS
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KPUTEPHEB) M MPOMEXYTOUHYIO TaOIUIly, KOTOpas CH:i3biBacT (hopMaThl
OTUCTOR M OMpeaeieHHbIe KpuTepuu (puc. 17-6).

Puc. 17-6. Cmpyxmypa mia0.401, uenoabIvesisiy 04 coxpanenis
U CEAIBIBANNA KPUmepues u om4emoe

B tabGuiniie  ReportCategories (KaTeropuu ordera) ecth mone (aiegory-
Table Name (Vv TaGnu bl KATETOPHUU). DTO MO3BOJISIET OTIPE/IE/UTE B CU-
creMe Ty TabJuIly, KOTOpasi COAEPXUT KPUTEPUU, OTHOCHIINECH K yKa-
3aHHO# kateropuu Gopmara otueta. Ecnu cTpyKTypa KpuTepueB oOiuHa-
KOBa IJIsl BCeX OTHCTOB, 9T0 moje B Tabauie He HyxXHo. Ecnu xe nns pas-

HBIX (OPMATOB MCIOJB3YIOTCS pa3Hbie HabOpH KpUTEpHUEB, OHO 00sI3a-
TE€JbHO JAOJIXHO OBbITh BKJIIOUYEHO B Tabnuiy ReportFormats.

BaxxHo, uTO maHHasl CTPYKTypa Ta6aui (puc. 17-6), mo3BoyisieT KOH-
(GurypupoBaTh OTUE€Thl Ha 3Talle UCIOJHEeHUs mporpammbl. Ilons For-
matName (HaszBanue hopvata) u Physical Name (MMS COOTRETCTBYIOLLETO
00BbeKTa) BKJIIOUEHBI B TaOAUILLY Report [0/ia7s IS MOAAEPKKHU 3TOI BO3-
MOXHocCTU. Eciu ¢dopmarsel 0oTUYeTOB OMpeAeasiloTCsl KaK OOBEeKThl 0a3bl
IaHHBIX (HalpuMep, OTYeThl Access) MM KaK OTHeJbHble (daiiibl (Apyrue
CpeICcTBa CO3AaHMs OTYETOB), BBl MOXETE HMCII0.1L30BATEH «OOXOMIHOM MMV TE»,
YTOOBI peaan30BaTh BO3MOXHOCTh MOOABUTH OTYET B CHCTEMY Ha 3Tarle
HWCTIOJTHEHU S KIMEHTCKOTO MpuJoxkeHus. Iy 3Toro Hy>KHO pa3MeCTUTh
cnucok GpopMaToB, oToOpaxaeMblil B popMe MOJIb30BATEIbCKOTO MPUIIO-
XeHus, B Tabnuine Report!/orimais, a He MUCIIOJNB30BATh XKECTKO 3aTaHHBIN
CIUCOK.

YT10o0OBl 1O0OABUTH B CUCTEMY HOBBI OTYET, CO3AaliTe HOBBI OOBEKT,
onpenesioninit popMat (B Access 3T0 OTYET, B IPYTUX CpelcTBaxX co3/la-
HUS OTYETOB — OTHEJbHBIN (paiii) u 3aTeM 100aBbTE 3alIMCh B CUCTEMHYIO
Tabauiy Reportlornicals. HoBelit dopmaT OymeT aBTOMaTUYECKU BKIIOUEH
B CHCTEMY M JOCTYIIEH BCEM TOJb30BaTeIsIM, IIpUIEM 3TO HUKAK He I0-
BIUsIET Ha GYHKIMOHAIBHOCTD siipa cucTeMbl. [lone Formar Nameconep-
XUT Ha3BaHue hopmara, oTobpakaeMoe TOJIb30BaTEN0 B CIUCKe (hopma
TOB, a nojie PhysicalName — peanibHOe MMs 00bEKTa U MYTh K HEMY (eciu
00BEKThl XpaHSITCS HE B caMoil 0a3ze JaHHBIX).

OnuCcaHHBIN MOAXON ITO3BOJISIET CYIIECTBEHHO YIPOCTUTH ITOJIb30Ba-
TeIbCKUI MHTepdelc Mo CpaBHEHUIO ¢ BApUAHTOM, KOTHA JUISI CO3MaHUs
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HECTaHAAPTHBIX OTYETOB ITOJIb30BATEIAM IIPUXOAUTCA HpI/I6eI‘aTB K IIOMO-
1 CIICHUAJbHBIX IMPOrpaMMHBIX CPEIACTB. Ho xotga maHHBIN nmoaxon 6o-
JIEC ITIPOCT U yL[O6€H TSI TIOJIB30BATEIIA, OH IOAXOAUT HE IJIsI BCEX CHULTEM,
Haan/IMep, MOJIb30BaTEISIM MOXET MOHAZOOMThCS CO3JaBaTh HOBBIE OT-
YECThI, J100aBJIsIs AOMOJHUTEIbHBIE KpUTepumn (I)I/IJ'I])TpOB K CTaHJapTHBIM
OoT4YeTaM, UMCIOILIUMCH B CUCTEME. D1 KPpUTCPUUN MOKHO 100aBUTh B CH-
CTEMY, IPOCTO 3a4aB JOIIOJHUTCIbHBIC SJICMCHTHI YIIPpABJICHUA B JHUAJIO-
rOBOM OKHE€ IapaMETpoB II€YaTHW HECTAHAAPTHOIO OT4YETa, BMCCTO TOTO
YTOOBI pa3pa6aTblBaTb CIICIMaJbHBIC YTUJINTHI OJId CO30aHUA HaCTpauBac-
MBIX ITOJIB30BATCIIbCKUX OTYCTOB.

Craupaprusie nucbma

Cmandapmuele nucema — 35TO OCOOBIM B IOJb30BATEIbCKUX OTYETOB.
IIpu ux pacchliKe U3MEHSIOTCS TOJbKO (haMUuIns U UMs aapecaTa, HO He
TekcT. [lonb3oBaTenb NOJKEH COCTaBUThH TEKCT MKMCbMa, UCIOJIb3YSl FOTO-
BbI€ 111a0JIOHBI, YK€ XpaHSIIUecs: B CHCTEME, M BBIOpaTh U3 CIMCKA ajpe-
COB Te, MO KOTOPBIM JOJXKHBI pacchbuliaThCs MUChMa.

A He cumTaio monb3oBaTedabckue otdyeThl CYBJl nydyimuMm cpencrsom
IUJISL COCTaBJICHUS TIUCEM: M TeX, KOTOPBIE COIEPXKAaT ONUH U TOT Xe TeKCT,
U TeX, COMEPXKUMOE KOTOPBIX MEHSIETCSI B 3aBUCUMOCTH OT CUTyalluu. XOTs
BO3MOXHOCTH (hopmatuposatus ordetoB B CYB/l BecbMa IIMPOKU U UX
CITUCOK TIPOJOJIKAET MOTIOJHSATHCS, BCE K€ OHU HE CPaBHUMBI C BO3MOX-
HOCTSIMU, TIPEIOCTaBIsIEMbIMU TEKCTOBBIMU TIpolieccopaMu. Kpome Toro,
OOJBIIMHCTBY TOJIb30BaTeNIeil HEOOXOAUMO PEeNaKTUPOBATh TEKCT MUChMA,
OJIHAKO TIPEeIOCTaBUTh UM BO3MOXHOCTh U3MEHSTH TEKCT, XpaHUMBIN B
0aze MaHHBIX, HelleJecoo0pa3Ho, MOCKOJAbKY BCce M3MEHEHMsI, BHECEHHbIE
B CTAaHIAPTHBIN TEKCT, HEBO3MOXHO OTMEHUTDh BIIOCIEACTBUU. BOT moue-
MY B OOJIBIITMHCTBE C/yyaeB HepallMoOHaIbHO UCIT0JIb30BaTh OTYETHI JJIsI CO-
CTaBJICHUsI CTaHJAPTHBIX TTUCEM.

M Bce Xe 310 coBceM He O3HAYaeT, YTO Oas3bl JaHHBIX COBCEM Oecro-
JIE3HBI B JaHHOM ciydae. Kak pa3 HaoO0poT, B HUX BeCbMa yI00OHO Xpa-
HUTH ajipeca 1 (aMwinm, a TakxkKe CTaHIapTHbIe hparMeHThl Tekcrta. Ho
TIPY COCTaBJICHUM MUChbMa JIy4llle TOoJb30BaThcsl He opMoii oTUeTa, a BbIT-
pyXaThb BCIO HEOOXOAMMYIO MHGpOpPMAIMIO B TEKCTOBBIM MpOLECCOp, Ha-
npuMmep B Microsoft Word, mno3Bossitoniuii jerko ¢opMarupoBaTb U pe-
JNaKTUPOBATh TEKCT MUChbMa Iepel MevyaThio U OTIIPaBKOM.

OpraHu3oBaTb 0OMEH JaHHBIMU MEXIy TEKCTOBBIM MPOLIECCOPOM U Oa-
3001 TaHHBIX OYEHb JIETKO. Bbl MoOXeTe MCIOIb30BaTh BO3MOXHOCTD CJIHI -
HUS JaHHBIX U3 pa3JMYHBIX TOKyMeHTOB Microsoft Office unu KomaHgy
MailMerge, yka3zaB Tabaully WM 3ampoc Access B KaueCTBe HMCTOUYHMKA
naHHbIX. 3aTteM npu nomouiu Visual Basic for Applications (VBA) BcTaBb-
T€ B JOKYMEHT IaHHbIe U3 0a3bl U BHIBEJUTE TOTOBBIM JOKYMEHT Ha 3KpaH
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M0JIb30BAaTEILCKOI0 KOMIThIOTEPA s JaJbHEHIIIEr0 peIaKTUPOBAHMUS WU
OTIIPaBbTE €0 Ha I1e4YaTh.

B HEKOTOPBIX cydasiX MOHATOOUTCS BO3MOXHOCTb PETUCTPALIUU U YUe-
Ta BCEX CTAHIAPTHBIX ITMCEM, UMEIOINXCS B cucTeMe. Ecinu monb3oBaTenn
He MMEIOT MpaBa BHOCUTH MCIIPaBJIEHUs B CTaHIAPTHBIC 1MMCLMA MEpen
OTIpPaBKOW Ha meyaTh MJIM PAcCChIJIKOW, TO He3ayeM XpaHUTh cCaMHU 3TH
nucbMa B 0a3e JaHHbIX. B 3TOM ciiydyae B 6a3e JaHHBIX IOJIKEH ObITh 3ape-
TUCTPUPOBAH TOJBKO (PAaKT OTIPAaBKM IMMChMa, a TaKXkKe JaTa OTHPaBKU U
damunusg ornpasutesis. Ho eciu monb3oBaTesIM COCTaBASIOT TEKCT MUACEM
13 Habopa CTaHAAPTHHIX (DParMeHTOR, Bbl MOXETE CMOIEIMPOBATH 3TOT
npouecc MpU MOMOIIM CJIOXHOM cymHocTu (puc. 17-7).

Letter LetterParagraphs Paragraph
LetteriD H{——0O¢] LetterlD _—H ParagraphlD
DateSent ParagraphiD 4 [ ParagraphText
SentBy e ——— ——————

Puc. 17-7. Cmpyxmypa, nosgoasrowasn Xparimh ad3aubl CMaHOGpmHozo
meKxcma, Komopbie SnOCACOCNENN Mo2ym Oblmp SHAIOMEHb! 8 NUCLMA

Ecnu ke Hy>kHa BO3MOXHOCTb PEIaKTUPOBATh MUChMa TMepea OTIpaB-
KOW MX Ha Ie4yaTh, TO XPaHUTh TEKCT MUceM B 06a3e JaHHBIX Helesecoo6-
pa3Ho, MOCKOJABKY HM Access, HuU Microsoft SQL Server He mpemocTaBisi-
0T YIOOHBIX M OBICTPBIX CPEACTB pabOTHI C OONBIIMMHU (PparMeHTAMU TEK-
cra. B aTom ciiyyae B 6a3e JaHHBIX CenyeT XpaHUTb TOJIbKO MMeHa hU3u-
yeckux GaiaoB muceM U MyTh K 3TUM daitnam. Pasymeercs, B cucreme
MOJIKHBI OBITh MPEIYCMOTPEHbI MEXaHU3MBbl OTCJIECXKUBAHUS U 00pPabOTKU
CUTYaLMii, KOTa 3aperucTPUPOBAaHHBII (aiia ObLT MepeMenIeH, nepenuMe-
HOBaH WM yaaneH. Kak mpaBujo, B 3TOM clyuae OT MOJNb30BaTess Tpedy-
€TCSI BBITIOJIHUTDH KaKUe-Iub0 NOTOJHUTEIbHbIC NeHCTBUS U OTBETUTH
Ha BOMPOCHI CUCTEMBbI.

Urorm
MBub1 paccMoTpenn pa3JuMuHbIe acleKThl MPEeIOCTaBICHUS TOJIb30BaTEIIO
iHQopMatitil Ha OCHOBE TaHHBIX, XpaHUMBIX B cucteMe. Kak mpasuiio,

MOA 3TUM TOAPA3yMEBAETCS CO3IaHME OTYETOB, KOTOPBIC BITOCICIACTBUN
MOTIYT OBITh pacredyaTaHbl. [pyrue BUABI IpeAoCTaBIeHUST MHPOpPMALIUU
MOJIb30BaTeNi0 — B Buae (GOPMBI WM HAGOpa JaHHBIX, IOMEIIEHHBIX B
TabJuIy.

B mepBoit yacTtu riaBbl OOCYXIOAAMCh Pa3iMYHBIE BO3MOXKHOCTH COp-
TUPOBKM M GUIBTPALIMM AAHHBIX, NpemocTaBiasgeMblie Microsoft Access.
Haxe ecny BBl He MCIOJIb3yeTe Access B Ka4eCTBE MHCTPYMEHTa pa3paboT-
KW, TpUBEIeHHBIC ITIPUMEPHl OKaXyTCs BechbMa MOJIE3HBI — BeIb MOI00-



F LI BO3MOXHOCTU OYE€HBb YacTO HEOOXOIMMBI MOJbh30BATEIsIM, U UX pea-
JIM3YIOT BO MHOTMX KOMIIBIOT€ PHBIX CUCTEMAX.

MBI paccMOTpenu Takke pa3JIudHBIe BUIBI CTAaHIAPTHBIX OTYETOB, B
TOM 4YHCJIE OTYETHl B BUJE CITMCKOB M MOAPOOHBIC OTUETHI, a TAKXKe OTYe-
TBI, MCIOJIb3YIOIIMEe arperupoBaHHbIC JaHHbBIE, M OTYEThI HA OCHOBE (popM
MOJIb30BaTEIbCKOTO MHTepdeiica. Sl pacckazana o pa3aMIHBIX CIIOcOOax
WHTEerpaluy CPeACTB CO3JaHUSI OTYETOB B MHTepdeiic IMoib3oBaTess, a
Takke 00 yCTpaHeHUH O11HO0K, BOSHUKIINX MPHU CO3JaHUM OTUYeTOB. MBI
MOAPOOHO OCTAaHOBWJIMCH Ha HEKOTOPHIX acleKTaxX CO3MaHWs IT0Jb30Ba-
TeTbCKHMX OTYETOB, M OOCYIMIM KOHKPETHBIE CITOCOOBI peaju3allii 3TUX
oT4eToB. M B 3aKiI04eHUe, OBUIM PACCMOTPEHBI IIMPOKHUE BO3MOXHOCTH
Mnoucka U oopabOTKU AaHHBIX, NpeaocTtaBasieMmblie CYBJ, ni1g co3naHus
cTaHIapTHBIX nuceM, Kak BbI MOTJIM YOEeIUTHCSI, BO3MOXHOCTH COBPEMEH -
HBIX KOMIIBIOTEPHBIX CUCTEM ITO3BOJISIIOT COYETATh MOIIHbIE CPEACTBA pa-

OOTHI ¢ NAHHLIMKI ¢ BOBMOXHOCTSIMUA TEKCTOBBIX ITPOIIECCOPOB.
B crenyionieit rmaBe GyayT 006CYyXIaThCsl BOMPOCHI, CBA3aHHbBIE C MOMI-
NEPXKKOU nosbiopaTens, Ocoboe BHUMaHUE Mbl YASJIUM CPEACTBAM TOMI-

NIepKKU T0JIb30BaTeeil, peaJu3yeMbIM B ITOJIb30BAaTEIbCKOM MHTEp(deiice
KJIMEHTCKOUW YaCTU MPUITOKEHUN .



Moanepxka
noab30BaTens

TJIABA

[Momnepxka Mmoab30BaTeIsl — NOCTATOYHO IIMPOKOe MoHsITHE. Bee, 0 yeM MBI
TOBOPUJIM B TPETbEW YaCTU KHUTH, TIOATMAAET MO 3TO OolpereneHue. Baiia
LIeJ1E TIPU TIPOEKTUPOBAaHUM MHTepdelica — co3maTh s OIb30BaTeNs Y100~
Hoe pabodee MecTto. Hampumep, 11¢/10cTHOCTE TaHHBIX, KOTOPYIO MBI 00CYX-
Ianu B riape 16, MO3BOMSET OOJIEMYUTH TOJIB30BATENO OE30IIMOOUHBIA BBOJ
MaHHBIX. B 3TOW TMaBe MbI paccMOTpuM Oosiee obuIre (GOpMBI MOAIEPXKKU
MOJIb30BaTelIsd, IPUMEHIeMble IIPU IOCTPOSHUM MHTepdeiica CUCTEMBI.

B rmaBe 12 MBI roBOpuMIM, YTO JIOAEH, KOTOPBIE OymyT paboTaTh C Ba-
e CUCTEMOM, MOXKHO pa3eJIUuTh Ha TPpU I'PYIIibl. HEeONBITHBIM O30~
BaTeJsIM HyXXHa MHGpOpPMaIMsI O TOM, 4YTO AenaeTr cucTema. OIBITHBIE
IMOJIb30BATEIN XOTSIT 3HATh, KaK BBIMOJHSIOTCS KOHKPETHBIE 3amadu, a
MOJIb30BaTEJIM-3KCIIePThl — KaK YCKOPUTH padoty. [JIsT Kaxkmoil rpyImnbl
nojb30BaTesieil TpeboBaHMA K MOAAEPKKE pa3audHbl. BBOOHBIN Kypc 00y-
YEHUSI, CTOJb TIOJIE3HBIN 1T HAUMHAIOLIMX, BHI3OBET 3€BOTY Y OIMBITHBIX
MoJIb30BaTeNel U pa3apakeHue — y 9KCIEPTOB.

[TosTOoMy ciemyer He IPOCTO paccMaTpuBaTh TEXHUUYECKHME ACIEKTHI
MOAAEPKKHM, HO U YIUTHIBATh HIOAHCHI TPeOOBAaHMN Pa3IUIHBIX TPYIIIT
nonb3oBaresieil. [loMHUTe Takke, YTO YPOBEHB IOATOTOBKHU I10JIb30BaTE-
JIel MEHSIeTCS IO Mepe X pabOThl C CUCTeMOiil. Tak 4yTo MyCTh TMajIoroBoe
OKHO, BEIBOAMMOE Ha 9KPpaH MPU 3arpy3Ke IporpaMMBbl M IPUTJIAlIaoIIee
[OAL30BATENCH -HOBUYKOB O3HAKOMUTLCS ¢ OCHOBAMU CUCTEMEI, COIEPXUT
daaxok Don't show me again (He moka3wsiBaTh B cieayoluii pa3). Bkimo-
YUB 3TOT (DJIaXKOK, OTBITHBIN MOJb30BaTE b OTMEHUT BBIBOJ TUAJOTOBOTO
OKHA Ha 3KpaH IIpH MOCIEAYIOIINX 3arpy3kax mporpaMMbl. CooOIIeHUS
WHTEePaKTUBHBIX ITOACKA30K OOBIYHO HMKOIO HEe pa3apaxkaioT, HO BCe Ke
CJIeoyeT MpPeayCMOTPETh MEXaHM3M HX OTKIIOUSHMSI.



T R O e R T S A N s S et

CrapaiiTech He OTCBHUIATh ITOJIb30BaTENs K ToOKyMeHTanuu. MHaTepdeiic
IOJKEH MPEAOCTaBsATh MOJHYI0O MH(pOPMAIIMIO O pealn30BaHHBIX B HEM
GyHKIMAX,

BoibIIMHCTBO CUCTEM 1103B0OJIAIOT BBITOJHUTD OMHO U TO Xe IeiCTBUE
pa3HbIMM criocobamMu. Hampumep, coXpaHUTh U3MEHEHUSI B 3alUCU MOX-
HO, BeIOpaB nmyHKT Save (Coxpanuth) B MeHio File (®aiii1), HaxaB COOT-
BETCTBYIOLIYIO KHOTKY Ha MaHeJu yIpaBieHUs WIM MPU TOMOILU coYyeTa-
Hua knasum Cirl-5. Kaxnelil m3 3THX CIIOCOO0OB HA3bIBAETCA EEKINOpOM
KOMaHObI, a KaXIblii BEKTOp KOMaHIbl Yallle MCIOIb3yeT OrpenesieHHast
rpymmna mnosb3oBareieil. HoBuuku, emnie He 3HAKOMbIE CO BCEMM OCOOEH-
HOCTSIMM CUCTEMBI, OXOTHE 3a/IefICTBYIOT MEHI0, OoJiee OMBITHBIE — Ipa-
dbuyeckue 3JIeMeHThI yIIpaBIeHUSs, a IKCTIEPThl — couyeTaHus KyiaBuil. Yro-
OBbI MOJIL30BAaTEJIb CMOT OAOOPATH MIJ1s1 ceOsi Hanbosiee TTOAXOASIINI CIOo-
c00, MHTepdeiic O0JKEeH TPEemoCTaBIsITh MOJHYIO MH(POpMALUIO O BO3-
MOXHBIX BEKTOPaX KOMaHI.

Ha puc. 18-1 nokazan myHkT MeH10 File cuctemsr Microsoft Access 2000,
BBIBOJMMBI TIO yMOJIYaHUIO, 3aMETbTe, YTO MYHKT Save MOKa3biBaeT TAKXE
M Bce BeKTOpa KomaHn. Jlerko samoMuHaomascs komOuHauusa Alt-F-S
BBIJIEJICHA C ITOMOIIbIO TTOAYepKUBaHMUsI, OykBa S — mepBas B clioBe Save
<oykBa F B mynkte File Takxxe momuepkHyTta). [lokazaHa Takxke COOTBET-
CTByIOIIasi KHOTIKAa MeHIO i1 KoMOuHanus kiasum Ctrl-S. TIpemoctapisis
CTOJIb MOJAPOOHYI0 MHGpOpMaLMIO, HMHTepPEHC CIOCOOCTBYET OOYYECHUIO
MoJIb30BaTeNsl B Mpoliecce paboThI.

L Geriidpats

Puc. 18-1. Ilynkm menro File npuaoxncenus Access 2000 npedocmaeasiem
ungopmaniio o ecex eexmopax Komanodvt Save
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[IPUMEYAHUE Microsoft Visual Basic He mo3BoJisieT TTOKa3bIBaTh N300paxe-
HUSI KOMaHIHBIX KHOIMOK B COOTBETCTBYIOIMX IMYyHKTaX MEHIO, XOTS CyIIle-
CTBYIOT KOMIOHEHTHI ActiveX CTOPOHHUX MTPOU3BOAUTENEH, KOTOPBIE MO~
JNEepKMBAIOT TaKylo BOsMOXHOCTE. [lapagurMa cozganust MeHIo B Access 2000
MO3BOJISIET BCTABJISITh B MyHKTHl MEHIO M300paxkeHHUsl, OMHAKO peain30BaHa

5Ta BO3MOXHOCTb CTOJIb HEYKJIIOXKE, YTO BaM MOYTH HABepHAKA MPUIETCS
ucnosub3oBath Button Editor mist coznaHusi coOOCTBEHHBIX IparUuecKuX 3je-
MeHTOB. M Visual Basic, n Access ITO3BOJISIIOT JIETKO MPHEA3LIBATE K KOMaH-

JaM OIIpEaCJICHHBIC KOMOWHAUMU KJIaBUIII.

JleMOHCTpaLMs I0JIb30BATENI0 BO3MOXHBIX BEKTOPOB KOMaHJI HeE pe-
LIaeT Bcex IpobiieM, TaK KakK 3TO MaCCUBHBIA MexaHU3M. Bce MeXxaHU3MBI
MOAJMEPXKKHM TOJb30BaTeeil MOXHO pasleiuTh Ha nACCUBHble, KOTOPHIC
SIBJISIIOTCS 4aCThIO IOJIb30BATEIbLCKOIO MEXAHU3MA, MEXAHUZMbL PEQKILL HA
Oeiicmeus noavzoeamens (WM PEAKMIUGHBE), U aKmuéHble, KOTOPbIE MbITA-
IOTCSI «yTafaTh» TEKYyIIUe MOTPeOGHOCTH MOJIb30BaTeNsl. MBI paCCMOTPUM B
9TOM IJ1aBe BCe TPU BUOA M 3aKOHYMM €€ KpPaTKUM 0030pOM YUEOHBIX Ma-
TepUaoB.

MaccuBHbIEe MEXaHU3MbINOALEPXKN

[TaccuBHBIE MEXaHU3MBI — 3TO SIPJIBIKU, yKa3aTeNIu, [105CHEH s, KOTOPbIE
BKJII0UEeHBI B UHTep(delic. B oTauyme oT peakKTUBHBIX, MTACCUBHBIE MeXa-
HU3MBI HE TPEOYIOT OT MOJIb30BaTeNsl KAKUX-JIU00 AeCTBUIM.

K maccuBHBIM MexaHU3MaM MOAAEPXKKU OTHOCSTCS SIPJABIKU dJIEMEH-
TOB yIpaBJeHMsI, Ha3BaHUSI MYHKTOB MEHIO U Aaxe Ha3BaHUs (opm. [lo-
9TOMY OYeHb Ba’KHO XOPOIIO MPOAyMaTh Ha3BaHUS 2JEMEHTOB UHTepdeii-
Cca — OHM JIOJIXHBI KaK MOXHO 0oJjiee SICHO OTpaXkaTb UX Ha3HAUYCHUeE,

NMeHaMu psn macCMBHBIX MEXaHM3MOB He HMcueplbiBaeTcs. B Hero
BXOIST JIETKO 3alIOMUHAIOIIMECS COUETAHUS KJIABUII, BCIUIBIBAIOIIAE TIOA-
CKA3KH, CTPOKH COCTOSIHUIN W APYTHUE 3JTEMEHTHI.

3anoMuHaloLmecs CoYeTaHus KnaBuLl
CoueTaHus KJIABUII TTO3BOJISIIOT BRITIOJNHSITH OTlepaliii Haubosee ObICTPO.
KoMOuHalmu KjiaBUIll BBHINOJHSIOT POJib MTACCUBHOTO MeXaHM3Ma IMOAnep-
KK ¥ BCETAa BBIAEISIOTCS MOAYePKUBaHNEM B Ha3BaHMUSIX COOTBETCTBYIO-
IIUX 2JIEMEHTOB yrnpaBieHus. JI100oii Oojiee-MeHee OMBITHBIN IOJIb30Ba-
tenb Microsoft Windows 3HakoM ¢ mapagurmMoil «couetaHue kiaaBuimu Alt
Y TIOAYEPKHYTOTO CUMBOJIa».

[Mpu paspaboTKe cucTeMbl Ha3HAuUbTE OMpele/IEeHHOe COueTaHUe Kila-
BUILl KaXJIOMY 2JIEMEHTY MEHIO KaXxJ0ro ajeMeHTa ynpasieHus. Omnpene-
JIUTEe, KaKoil CMMBOJI BBl OyJeTe MCI0Ib30BaTh B 3TOM coueTaHuu. Cyie-
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CTRBYHOT OIIPEACTICHHBIC Npanuia, OoNnpeacadommne BI)I60p cumBoJja. Taku-
MU CUMBOJIaMU MOTYT OBITh:

¢ IepBada 6YKBa Ha3BaHUs 3JIEMEHTA YIIPABJICHUA WJIN ITYHKTAa MCHIO,

* BTOpad corjlacHasg BHAIBAHKK 3JIEMEHTa YIIPaBJICHUSI,

* 3BOHKMW IJIaCHBIMA B HA3BaHUU 3JIEMEHTA YIIpaBJICHUA.

M B Access, u B Visual Basic onpenenuTs coueTraHue KJIaBUIL HETPYI-
HO: IIPOCTO BCTaBbTe CIielMaJbHBIM CUMBOJ (&) B Ha3BaHME KOMaHIbI WJIK
9JIEeMEHTAa YIpaBJeHUs Tepel TeEM CUMBOJIOM, KOTOPBIN OyIeT UCMOab30-
BaThCsl B cOUeTaHUM KyaBull. O6e CUCTEMBI BBIACISIOT 3TOT CMMBOJ MOJI-
yepkuBaHueM. (YToObI MCIOJIb30BaTh CUMBOJ «d» HEMOCPEACTBEHHO B
COYETaHWM KJaBUIIl, BaM MPUIETCS BCTABUTD MePe] HUM ellle ONUH TaKoi
cuMBoJ: KoMaHaa MeHI0o Nuts & Bolts Oynet oToOpaxatbcsi B uHTepdeiice
nonb3oBarensd Kak Nuts Bolis, a Bor kom6unauusa Nuts && Bolts — kax
Nuts & Bolts).

BennbiBalowme nopckasku

HasnavyeHue BcruibiBaloliell MOACKa3KM OYEBUIHO — TMPOMHGOPMUPOBATDH
MOJTb30BaTeNsI 0 Ha3HAYeHWM KHOIIOK Ha MaHeJU U TeX 2JIEMEHTOB, KOTO-
pble He COMPOBOXIAIOTCS HagnucsaMu (puc. 18-2).

Puc. 18-2. Bcnavisarowas nodckaska oaa xnonku Save (Coxpanums)
naneau uncmpymenmoe Access Form View

[IPUMEYAHME Korna BcruibiBarolas Mmoackaska MCIOAb3YeTCs I JIeMEH-
TOB YIPaBJICHUSI, He ABISIOMINXCS KHOIKAMM TTaHeIM WHCTPYMEHTOB, ¢ Ha-
3BIBAIOT BCILTLIBAIOLIMM SIPBIKOM. WM BCTUTBIBatOLIUe SIPJBIKYM, W BCIUTBIBAO-
LILHE TIOACKA3KM paboTaloT COBEPIIIEHHO OAMHAKOBO, U 51 OYIy TOBOPMTb O HUX
KakK O BCIUJIBIBAIOIIMX TOJCKA3KaX.

BcenuibiBatonve moackasku JenaioT paboTy ¢ CMCTeMO 3HAYUTEIbHO
ynobHeit. Ecium Bam Korma-HMOyAb HMPUXOAUIOCH BBIOMpPATh KapTHHKY,
aZeKBaTHO 0OBLACHSAIOIIYIO Ha3HAUYEHUE dIeMeHTa YIIpaBJIeHUsI, Bbl 3HAETE
Kak 310 TpyaHo. OmHo Ae10 — BbIOpaTh rpadMyecKuil JMEMEHT ISl KHOTI-
ku Save (CoxpaHuTh) — MpPaKTUYECKU KaXIOMY IOJTh30BATETI0 3HAKOMO
n3obpaxeHne OMCKeTH B makere Microsoft Office. A Bor Kakoe M300pa-
XeHue momoinet st KHonmku Open Customer Form, KoTopast OTKpbIBaeT
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¢opmy BBOJa MHGOpMaLMKU O 3aKka3uuke? Bbl MoxkeTe MOMECTUTh Ha 3Ty
KHOTMKY MaJleHbKYIO 4eJIOBeUYeCKYl0o (DUTrypy, HO U4TO TOT/AA MCIOJb30BATh
st dopm Employees (Corpyanuku) u Vendors (IToctaBuuku)? M3o6pa-
KEHMSI Ha KHOIMKAaxX MOTYT BBECTHM IOJIb30BaTeNsl B 3a0JIyXIeHUE.

K cuyactelo, BeribiBawiine MOACKa3KM pelraloT 3Ty npobiemy. OHu
JIal0OT BOBMOXKHOCTbD T10JIb30BATEIIO /121K 3aTIOMHUTH Ha3HaUYeHUEe KHOIOK.
Hanpumep B Microsoft Access KHOMKa ¢ U300paxXeHUeM PbIObl OTKPbIBAET
dopmy Customers (IToxymarenu). (MHTepecHO, YTO MPOEKTUPOBIIMKH
XOTeJIM 3TUM cKa3aTh?) PaszymeeTcs, monb3oBaTesib, BIIEpBble yBUAECBIIU I
3Ty MaHeJIb UHCTPYMEHTOB, HE CMOXKET 0e3 [10MOLIN BCTIIBLIBAIOILEN TTOm-
CKa3KM OMpeneuTh Ha3HauUeHUe KHOMKMU ¢ u3obpaxeHuem poiobl. Ho mo-
JIyYUB TIOJCKAa3Ky, OH B JajbHeilleM OyneT opueHTUpoBaThCcs 0e3 Tpyna.

YTtoObl BCTaBUTH BCIJIBIBAIOIIYIO MOACKA3Ky B Access uiau Visual Basic,
JOCTaTOYHO MPMCBOUTh COOTHCTCTRYIONICE 3HAYEHUE OJHOMY M3 CBOICTB
3JIEMEHTOB YIpaBlieHusi. TeKCT BCIUIbIBAIOUIEH MOACKA3KM JOJXEH ObITh
KOPOTKUM — He 0oJjblue AByX-Tpex cioB. [loMHHUTE, 4YTO OCHOBHOE Ha-
3HaYeHUE MOACKA3KM — HAMOMHUTH IMOJIb30BATENI0 O HAa3HAYEHUU dJie-
MEHTa, a He 00yYUTh ero padboTe C CUCTEMOIA.

Bce monckasku yHukanabHbl. Eciv ajeMeHT ynpaBieHUs AyOJaupyer
MYyHKT MEHIO, TEKCT UX MOACKA30K J0JIXEH ObITh ONMHAKOBBIM. Ecnu ane-
MEHT yIpaBjieHUs] He N1y0JuMpyeT HUKaKOro MyHKTa MEHIO, UCIOJIb3YyiTe B
KayecTBe MOACKa3ku HauboJjiee MOAXOAsSUIMil mo cMmbiciy miaroi. Ecnu
MaHe b YIIPpaBJIeHUS COACPKUT TPU KHOTIKM, KOTOPbIE BBIBOAST HA 3KpaH
(opmbl BBOIA TaHHBIX O 3aKa3UMKax, MOCTABIIMKAX U COTPYAHUKAX, TIPU-
MEHUTE B KauyecTBe MOJCKa30K cooTBeTcTBeHHO Customers, Suppliers u
Employees. Ecnm e ogHa M3 KHOIIOK OTBeYaeT 3a BEIBOA MHGOpMaINU O
3aKa3uMKe Ha 3KpaH, aIpyras — 3a nedaTtb 3Toi MHdOpMalLuu, BaM TpU-
IeTcsT UCIoab30BaTh ppa3el Tuma Open Customer Form (OTKpsITh hopMmy
3aka3uyuk) win Maintain Customers ([Togmepxkka 3aKka34MKOB) — IS IIep-
Boit, 1 Print Customers (PacnevyataTth uHdOpMaL IO 0 3aKa3uMKax) — IS
BTOPOW KHOIIKH.

IIpun npumMeHeHnn M300paxeHUU B MOJb30BaTEIbCKOM MHTEpdeiice
OYEeHb BaXXHO COOMIOAATH PsAJ MPaBUI U pa3rpaHUYMBATDh M300pakeHuUs,
MpeAcTaBAsOlIue JaHHble U OeidCcTBUS. Sl 0OBIYHO MPOBOXY TaKoe pas-
rpaHUYeHue, a 3aTeM UCTIOJIb3YI0 KOMOMHAIIMIO N300pakKeHUI U3 3TUX ABYX
TPYIII TaM, Iae 3To Hy>Ho. Eciu nzobpaxeHue rnepeyepKruBaoIiero o0beKT
KpeCTHKa CBSI3aHO C omnepalueil yaaaeHus, a u300paxeHue yeJoBeka — ¢
TabIMLEed 3aKa3YUKOB, PAa3yMHO MCIIOJb30BaTh KOMOMHALMIO 3TUX H300
paXeHUil, 4YTOOB 0003HAYUTH ACHCTBUE «YNAJUTh 3aMUCh O JdKAZUNKE»
(puc. 18-3).
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Puc. 18-3. Taxasa womburnauius uioGpaxcenuil UHMYUMUGHO NOHAMHA
Ooavmuncmey noavsoeameneil

CTtpoka cocrosHus
CTpoKa COCTOSIHMSI — CTaHAapTHOE CPEACTBO MTaCCUBHOM MTOMOIIIM MOJIb30-
BaTeto. ACMONAaraliiuecid B HUXKHeH 4acTH OKOH, CTPOKM COCTOSIHMIA
oTOOpaXaloT pa3InYHYIO BaXHYI0 HH(GOPMAIIMIO, HAIIpUMEpD, HaxaTta JIn
knaBuma Num Lock mimm Caps Lock. CTpoku cocTosTHMIZ OTOOpakaroT
TaKXe MOJIb30BaTEIbCKKME COOOIICHNS.

3ameTbTe, uTo (hopMma Categories pa3BepHyTa Ha BeCh DKpaH, TaK 4TO
CTPOKY COCTOSTHUSI B HUDKHE ! 4acTU 9KpaHa MOXHO IIPUHSITh 3a 4aCTh 3Toit

dopmbl. Ha caMoM jiesie cTpoKa COCTOSTHUS IPUHAMIEKUT TJIaBHOMY OKHY
Access (puc. 18-4).

Puc. 18-4, Cmpora cocmosnus omobpaxcaemcs 6 Huycnei wacmu
21a6H020 OKHA

Access 103BoJIsIET 0TOOpaXxaTh WHGOPMaIUIO 00 3JIeMEHTax yrpasJiie-
Hus. [l 3TOrO MOMECTUTE COOTBETCTBYIOUINI TEKCT B CBOMCTBe Status-
BarText aTux anemeHToB. ECiu Bbl He chaenaiu 3TOTO ISl 2JIEeMEHTA YII-
paBleHUSsI, CBSI3aHHOTO C MOJIEM KaKO-JIM60 TaGaUIIbI, B CTPOKE COCTOSI-
HUS OyaeT oToOpaXkaThCsl 3HaUeHMEe CBOMCTBA MmoJisi Description (Kotopoe
BBl MOXETE 3aJaTh, PeAaKTUpPYs CBOWCTBa Tabiuibl B pexume Design
view). Hackoyibko MHE U3BeCTHO, Access He TMO3BOJISIET 3a/1aTh CBOMCTBO
StatusBarText Bo BpeMsi MCTTOJTHEHUSI MPOTPaMMbl Ha YPOBHE KOja, IMO-
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3TOMY €T0 HeJIb3s MCIMOJIb30BaTh IS OTOOpaKeHUST Ha SKpaHe MOJIb30Ba-
TEJTbCKUX COOOIIEHUIA.

B Visual Basic MOXHO ynpaBisiTh 0TOOpaXkaeMbIM B CTPOKE COCTOSTHUS
TEKCTOM, SIBHO 3amaB cBoOicTBO Text aneMeHTa ympaBieHus StatusBar.
[MToaToMy, B oTaIMuMe OT Access. BbI MOXETE MCTIONE30BATE CTPOKY COCTOSI-
HUS 1Ji 0OTOOpakeHUSs MOJIb30BaTeIbCKUX COOOIIEHUM. 2Kallb TOIBKO, YTO
TEKCT, OTOOpaXkaeMblil MOJIB30BATENI0, HEOOXOAMMO BKIIOUUTH HETIOCPEI -
CTBEHHO B KOJ MPOrpaMMBbl, a cmoco0a sIBHO CBSI3aTh CTPOKY COCTOSTHUST U
9JIEMEHT YTpaBJIeHUs, YTOOBl OTOOpaXxaThb HYXHYI0O UH(pOpPMALUIO aBTO-
svaruaecku, B Visual Basic He cymiectByeT. TeM He MeHee, 3TO He CIUII-
KoM OoJiblliasi TjaTta 3a Ty T'MOKOCTb, KOTOPYIO MpeaoCTaBisieT pabouas
cpena.

CTpoKa COCTOSIHMSI HUKaK He BIUSET Ha paboTy MoJib30BaTessl, B OT-
JM4ure, HalpuMep, OT AuajioroBoro okHa. OHa He TepexBaThIBaeT yIpaB-
JIeHW e KJIaBUaTypOil WJIM MBILIbIO, BBIBOMSI Ha 9KpaH coobuieHus. Dakru-
yeckH, B Access (a Takxke 1 B Visual Basic, ecii BeI 103a00THIIMCH O COOT-

BETCTBYIOIIEH (DYVHKLMOHAILHOCTH) MOJTb30BATENb MOXET 3aMPETUTh BbI-
BOJI Ha 3KpaH CoOOIIEH I ¢ TOMOUIBK CTPOKU COCTOSTHUS.
B Visual Basic cTpoka coCTOSTHUI COODIIMT TOJB30BATENIO O IIPOUCXO-

OAmuX GOHOBBIX MPOLECCaX, a TaKXe 00 OIIMOKaX BpeMEHU BBITTOJTHEHUS.
[Tonb30BaTEb MOXET CEIATh CTPOKY COCTOSIHWSI HEBUAMMOM, TaK YTO HE
WCIIOJIb3YTEe €€ IS BbiBoAa MH(OpMallMu, Ha KOTOPYIO MOJIb30BaTENb
00s13aH OTpearupoBaTb, — OH MOXET HE 3aMETUTb TAKOTO COOOIIEHUS.

Hanpumep, 4ToObl COOOIINUTH MOJB30BATENIO, UTO OH BBEJI HETIPABUJIb-
Hbl€ JaHHbIE, MOXHO UCIT0JIb30BaTh CTPOKY COCTOSIHUS, BBIJEIUB €€ Kpac-
HbIM 1BeTOM. HoO Tak Kak MecTo B CTPOKE COCTOSIHUSI OTPaHUYEHO, IS
BbIBOJIa MH(popMaIuu 60JIbIIOr0 00beMa OOBIYHO UCITOIB3YIOT OKHO CUC-
TEMHOT0 COODIleHUs,

PeakTuBHbIe MeXaHM3Mbl NOAAEPXKU MOJSb30BaTeENS

PeakThBHBIE MEXaHU3MBI IIoMoOIIHu, B OTJIMYUEC OT NMAaCCHUBHLIX, BbLIAIOT
HH(bOpMa].[H]O TOJIBKO B OTHET HA OIIPECACJICHHBIC NIEACTBUS TOJIb30BaTEN.
OT1IBITHBIE TI0JIB30BaTEIN IIPUMEHSAIOT MX Yallle, YeM HOBHIKH, KOTOPBIC
b0 He IIoJ03pEBAIOT 00 ux CylIi€eCTBOBaAaHUU, b0 He 3HAlOT, KakK BbI3-
BaTb MOACKAa3KY. ITo aroii NPpUYUHEC pCAKTUBHBIC MEXaHU3MbI HC CIMILIKOM
IoAXOOAT A1 OKa3aHUA IMOMOIIHM TUTIA «HTO 9TO TAKOEC N KaK 3TUM ITOJb30-
BaThCsA», KOTOpPAad HY>XHa 60J'II>I_HI/IHCTBy Ha4YMHaOUnXx.

BonabmmHCcTBO PCAKTUBHBIX MECXaHU3MOB IPCACTABIACT co0oit pa3Ho-
BUIHOCTb KOHTCKCTHBIX ITOJCKAa30K. CyH.[CCTByeT HECKOJIbKO IMmapaaurM mx
pcain3annu, U3 KOTOPbIX Mbl paCCMOTPUM BCCTO ABC: TPAaAUIITMOHHAsA KOH-
TCKCTHasd IMOJACKa3Ka M BCIJIBIBAIOIIUNUEC APJIbIKH. B HECKOTOPOM CMBICJIE,
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coo0meHns 00 OmMMOKaX TAKXKe MOXHO OTHECTH K PCAKTUBHDBIM MCKAH M3
Mdy., 1 MBI 06CYI[I/IM X B KOHIIC pa3acja.

KoHTekcTHas cnpaekKa, Bbi3blBaemMasi MnoJib3oBaTtesieM
TpanuuuoHHasi KOHTEKCTHas clipaBkKa — 3TO, KaK [pPaBiiio. MOJb30Ba-
TeJIbCKask JOKYMEHTAIU, 10CTYITHaAs B 9JIEKTPOHHOM Bune (oHa yooOHeid,
YyeM MevyaTHblit 1oKyMeHT). [lonb3oBaTenn MOTYT MmepeiiTu OT OJHOTO pa3-
Jena crpaBKM K IPYroMy, MPOCTO IIEJKHYB MbILIIbIO HYXHBII 3JIEeMEHT B
OKHe copepxaHusi cnpaBKu. C Apyroil CTOPOHBI, TAKYlO [1OKYMEH
HEeJb3s B3SITh C COOON M YUTATh KaK KHUTY.

TuwaTenbHO Cl'lpoeKTl/IpOBaHHaﬂ KOHTEKCTHAasl MOMOILb MO3BOJISIET 110
MOJIb30BaThCs BCeMU ee Ipcinyinecraavii. Co3naHue cipaBOYHON CUCTe-
Mbl — 3TO OTJEJbHAs CIOXHas 3ajaya, 1 Mbl HE pacCMaTpPUBAaEM ee 3[eCh.
S Aumb faM HECKOJIBKO PeKOME LN, KacalolUXCs cnpaBqublx cuc-
TeM 1Sl 6a3 TaHHBIX, ¥ TOPEKOMEHAYIO COOTECTCTRYIONIYIO TUTEPATYpY.

Nrak, Bo-mepBbIX, HUKOTJA HE CleayeT paccMaTpUBaTh CIIPABOYHYIO CU-
CTEMY KakK dJIEMEHT, BCTPOEHHEIM B MOJb30BaTeNbCKU MHTepdeiic. To ecTh
Ballia MporpaMma J0JkKHa ObITh HE3aBUCUMOU OT CIIPaBOYHOWM CUCTEMBI.

[TomMHuUTE, 4YTO HOBUYKMU MOTYT HE MOAO3PEBATh O (! ‘
CTIPAaBOYHBIX CUCTEM, U UM HUKOTJA HE MPUAET B TOJIOBY HaXaTh KJIABUIILY
F1, ectu oHM momany B 3aTpyaHUTC b ) cuTyauuio. Bbl JOJXHBI pac-
CMaTpUBaTh CIIPABOYHYIO CUCTEMY KaK IOTOJHEHUE K BCTPOCHHOW CUCTE-
M€ MOMOIIY, a He Kak ee 3aMeHYy. MHOrue mpoeKTUPOBLUIUKY JyMalOT, YTO
CO3[aB CIPaBOYHYIO CHCTEMVY, OHM M30aBISIOT ceOs OT HEOOXOOUMOCTHU
MPOEKTUPOBATh BCTPOEHHYIO CUCTEMY MOACKa30K. DTo ommbka — Tpo-
rpamma 0e3 cucTeMbl MOICKA30K KpaiiHe HeynoOHa B MCIOJb30BaHUH,

Cnenyomuii Borpoc — BbIOOp crocoba MoOAnepXKU MOJTb30BaTENs.
I'py60 KOHTEKCTHBIE CTIPABOYHBIE CHCTEMbl MOXHO Pa3/1e/1ThL Ha IBE Ka-
TeTOpUU: OPUEHTUPOBAHHbBIE HA BHIMOJHSIEMbIE 3a1a4l U OPUEHTUPOBAH-
Hble Ha BhIMOJHsSIeMble GyHKIMU. CUCTeMbl, OpUEHTUPOBAHHbBIE Ha 3aja-
YU, MOACKAa3bIBAIOT MOJIb30BATEN0, KaK JOCTUYb KOHKPETHOW e, Ha-
MpuMep, pacrevyarath c4eT-(GakTypy WU OT4eT 0 BcTpede, DyHKIIMOHAb-
HO-OPUEHTUPOBAHHBIE CUCTEMBbI OSICHSIIOT 1€TAJIU BHITTOJHEHU ST KOHKPET-
HOl omepauuu (Hampumep, komaHasl Print) wiu (pyrikiiim aneMenTa ym-
paBieHus (Hanpumep, nojs Cusiomer/D B dopMe MOJTB30BATEIHCKOTO
niTepdeiica). OOIYHO 5TH IBA BUAA CIIPABOYHBIX CUCTEM B MMOJIb30BATENb-
CKOI TOKYMEHTALIMU COOTBETCTBYIOT pa3ziesiaM «PyKOBOACTBO IS TTOTb30-
Batesisgs» U «CrpaBOYHBIN pazfen»,

Ecnu Bama cuctema nojaepXuBaeT 04eHb CIOXHbBIE pabOUMe 11poliee
Chl, JIy4yllle peaqu30BaTb CHPAGOUHYI) CUCMEMY, OPUEHMUPOBAHHYIO HA 7bi
noanenue ada4. TeM He MeHee, MTOMHUTE O HEOOXONMMOCTH BCTPOEHHOM
crnpaBoyHO#l cucteMbl. He cienyeT BBIBONMTD Ha 3KpaH ajndaBUTHBIN CIU-
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HUE aThl, MIEJIKHYB MBIIIbIO TTOJIE U BBeAS APYryto nary. Haxwmure '] mis
MOJYYEHUS MOAPOOHON 1HhOpMaALIH».

3BYKOBbIE€ CUrHaIbl

3BYKOBbIE CUTHAaJbl, BbJaBaeMble KOMIIbIOTEPOM — MOIIHOE CPEACTBO
OTIOBEIIEHUSI, HO TPOEKTUPOBIIMK MOXET MCIONIb30BaTh UX HE TOJIBKO BO
61aro, HO u Bo 370. [IpocTeilmuii MpuMep HealeKBaTHOTO MCIIOJIb30Ba-
HUS 3BYKOBBIX CUTHAJIOB — TYIOK, ONOBEIIAIONIN TOIH30BATENS, YTO OH
COBEPIINJ HENOMyCTUMbIE IeCTBUSI.

BMmecTo TOro yToObI 3aMyruBaTh MOJb30BATENsI PE3KUMU 3BYKaMU, JTy4-
e COOOIIUTe €My UYTO-HuOynb mpusitHoe. Hampumep, eciau BBeieHHbIE
JNaHHBIE COOTBETCTBYIOT BCEM HEOOXOMUMBIM TPEOOBAHUSIM, TYCTh KOMIIb-
10TEp HErpOMKO MPOU3HeceT YTO-HUOYAb Bpoze «(J K., Bce BepHO». Ho ecnu
BO3HMKJIA Kakasi-To Npobiema, Jydlne BCero BBIBECTH cOOOIIeHHUE 06
OIINOKE B CTPOKE COCTOSIHUS, a HE «3BOHMUTH BO BCE KOJOKOJa», pa3mpa-
Kasi TOJIb30BaTeNsl U OKPYXAIoIIUX TPOMKUMM 3BYKaMMU.

Ha Moii B3rasn, nyyine Bcero WIJIIOCTPUPYET 3TU CIoBa MpUMeEp, aB-
TOPCTBO KoToporo npuHamiexuT Anany Kymnepy. Korma Bbl Haxkumaere
KJIaBKLLY, KIaBUaTypa U3daeT TUXUU meadok. Brl, ckopee Bcero, He o0pa-
IaeTe BHUMaHUS Ha 3TW 3BYKHU, HO €CIM KJaBHUATypa BAPYT OTKaXeTcs
«1lleNKaTh», 0053aTeIbHO MOMMETe, YTO YTO-TO HE Tak.

He omacaiitech, 4To 3ByKOBBIE TTOATBEPXKIEHMS, BbIIaBaeMble P Mpa-
RIALHOM BBOAE JAHHBIX, CO3MANyT U3JMUIIHUM 1IymM B oduce. Jla, dpasza
«OK, Bce BepHO» HOJIKHA BhiAc/isThesA Ha poHe oducHoro myma. Ho MHe
MIPUXOIUIIOCH UCTTOIb30BaTh 3BYKOBBIE COOOIICHUS TIPU TIPOESKTUPOBAHU
cucteM TeleOHHOM CBsI3W, KOTNAa B OXHOW KOMHATe HaxoAWJIOoCh Oolee
100 omHOBpeMeHHO PAOOTAIONIMX OMEPAaTOPOB, U HUKAKHUX MpOOJieM He
BO3HUKAJO.

Coo0LweHuss 06 oLumbkax
O4YeHb Xalb, HO HOILIIMHCTEO MOTb30BaTeIel He CUUTAET COOOIEHUST 00
OIMOKax OMHUM W3 BUIOB MOMOIIM, BOCIIPUHUMAs UX, CKOpee, Kak 3ac-
NyXeHHoe HakazaHue. KoHeuHo, 3TO He Tak, Belb Kaxaas olnbKa — 3To
ouYepemHOi TOBOM MOMOYb IMOJIb30BaTE 0. XOPOLIO BOCIUTAHHBINA YeJo-
BEeK, MPOCS O MMOMOIIM, He TBITaeTCs cpa3y e o6pyraTb MOMONIHKWKA, HE
JI0OKa3bIBaeT, YTO B €T0 MpobjeMax BUHOBAT KTO-To emle. OH SICHO, MOXOM-
YUBO M BEXJIUBO OOBSICHSIET BO3HUKIIYIO TIPOOJIEMyY, U TO, TIOYEMY OH 00-
paTuiICs 3a MOMOIIBIO.

«XO0poIllIo BOCIIUMTaHHAs» KOMIIbIOTEpHAsI CUCTeMa BeleT cebsl Tak Xe.
‘OHa paxe T0JKHa OBITH GoJice BEXXJIMBOM, YeM YesoBeK. Korma Bo3HuKaeT
omubKa BpeMeHH MCITOJIHEHUsI, ccTeMa 00s3aHa:
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*  OOBSICHUTH IOJIb30BATEII0 Ha MTOHITHOM EMY/ISLIKEC, 9YTO IPOMU3OIIIIO,

‘e BCAIMEBO TIOIPOCUTDH O IMOMOIIH,
* HE€ IPOCUTH MOJb30BaTECJd CACJIATb TO, YTO CUCTEMA JOJI2)KHA CACIaTh
CaMOCTOSTENIBHO,

* OIIucaThb BCC ﬂeﬁCTBMH, KOTOPKBIC MOT ObI NpCANPUHATD IMOJIB30BaTEJIb.

NHorna cucreMbl Ge3HAAEKHO «3aRMCAKITS, WM HELOCTATOK CNepa-
TUBHOM MaMsITU WIN JUCKOBOTIO MPOCTPAHCTBA 3aCTaBJSIET MOJb30BaATEIS
BMEIINBATLCS B pabOTy IporpaMMmbl. Ha 3TOT cirydait Bel mpaKTUYECKU
HUYETO HE MOXETe TIPEAIIPUHSITH, KpOMe KaK IPEeAyCMOTPETh BhiBOL HA K-
paH COOTBETCTBYIOIIETO COOOIIEHUS, YTOOBI MPOMH(GOPMUPOBATH OJIb30-
BaTeNsI O TOM, YTO XK€ OH AOJIKEH C/e/iaTh

ScHoe M HamMcaHHOE TIOHSITHBIM SI3BIKOM COOOILEHHWE TIOMOXKET BBIMTH
M3 CUTyalluM C HAMMEHbIIMMU moTepsiMu. Eciau moab3oBaTenb oco3Ha
CyTh Ip0O0OJIEeMBI, OH CKOpee BCEero M30eXHUT e¢ B JaJbHEHIIeM — eCliu,
KOHEYHO, TTOJOOHO CiiTyailiii MOXKHO M30eKaTh BOOOIIIE.

OOBSICHUB T0JIb30BATENIO JajlbHElIIe OeCTBUS, Bbl MOMOXETE €My
CIpaBUTBLCS C MPoOIEMOI camocTosITeIbHO. He mpenocTaBisiiite eMy BO3-
MOXHOCTH BbIOOpA, B KOTOPBIX OH CKOpee Bcero 3aryraeTcsi. [loMmHuUTe TO,
YTO OYEBUIHO JJI Bac KakK JJis CIlellMaJicTa, BOBCE HE OYEBUIHO IJISI
nosib3oBatessi. He Goiitech 00bsICHEHU I, HO U He yBJIEKalTeCh NeTalIsIMU.

Coobuienue JoOJKHO ObITh HaNmMcaHo BexXXJIuBo. Ilosb3oBaTe v OLEHSIT
IpyxXeao0dre CUCTEMBl U, MOXET ObITh, MPOCTAT BaM Balu olinOku. [lo-
MHUTE, HUKTO HE COBEPIICHEH.

AxTMBHAS NOMOLLb

[TaccuBHbBIC M peaKTUBHBIE MEXaHU3MBbI BCe 00Jiee IMPOKO MPUMEHSIOTCS
B KOMIBIOTEPHON MHIYCTPUU, MO Mepe TOTO KaK pacTeT Halll OMbIT B3au-
MOJEHCTBUS MOJIb30BaTeNeil u KoMmrbloTepoB. [locnenHsst kareropus me
XaHU3MOB TOMIEPKKU — aKMUGHbE MeXaiii3Abl, HO YUCI0 CUCTEM, KOTO-
pbI€ UX MCITOJIB3YIOT, MOKa HEBEJIMKO.

IpuHIIMT aKTUBHOU MOMOIIY IPOCT: CUCTEMA OTCJIEXUBAET A€ CTBUS
MoJb30BaTeNsl U B cliydyae HEOOXOAUMOCTU caMa MpeajiaraeT eMy MmoMollb
unmu nonckasky, Hampmmep, Office Assistant (IToMOIIHMK M3 TIpHIOXKE-
Huit Microsoft Office) mpennaraeT moixb30BaTeIsIM KOHTEKCTHBIE CIIPaBKU
B 3aBUCHUMOCTU OT UX AEUCTBUA.

OueHb WMHTEpECEH TaKOW MeXaHM3M aKTMBHOM IMOMOIIM, KaK WMHTEN-
JIEKTyaJbHBIi areHT. DTO MporpaMMa, KOTOPOil Moab30BaTe/b AeJeTUPYET
BBITIOJIHEHUE OTIpeieIeHHbIX 3a71a4. Ee 00b1uHO ucnonb3yoT B Web-mpu-
JIOXKEHUSIX [IJIsI OTBETa Ha MpochObl TNAa: «Haiiau MHe 3TOT TOBap 3a Hau-
MeHbInyIo leHy» K «[Ipeanoxu KHUTY, KoTopasi MHe ToHpaBuTcs». Ho
HUYTO HE OTPAHUYMBAET 00JIaCTh MPUMEHEHUS UHTEJJIEKTyalbHbIX areH -
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COK JIOCTYITHBIX (pOpPM, KaK 3TO ClieJaHO B OKHE 0a3bl TaHHBIX Access, U pac-

YUTBIBATH, YTO MOJIb30BATEIb HEMPEMEHHO MPOUYTET KOHTEKCTHYIO CITPABKY.

OOBSICHAIONIYIO, B KAKO TOCIEA0BATEIbHOCTH HYXHO 3arpyXaTh GOpMBbI.
[ToMHUTE, YTO KOHTEKCTHBIE CIIPaBKM HE 3aMEHSIOT 00yJalonux Ma-

Teprasos. EMMHCTBeHHAs 12/l KOHTEKCTHOM CIIpaBKM — II0OACKA3aTb
MMOJIb30BATEII0, KAaK HeﬁCTBOBaTb, a HC Korga MJIH IMo4Yemy.
Ecim Ornepariiia BpIITOJIHACTCA B HECKOJBKO IMPUEMOB, JIYUYIIC HE ITbI-

TaThCsl AaTh OOBSICHEHUE Ha ONHOW CTpaHUIlle, a pa3OUTh CMpaBKy Ha He-
CKOJIbKO pa3nesioB. BeiHecuTe B 3arojoBOK HauboJee CyIIeCTBEHHbIE MO-
MEHTBI, a KCIai01llM O03HAKOMHUTBCS C TMOAPOOHOCTIMM TMPEIOCTaBbTE
CCBUIKM Ha COOTBETCTBYIOIIME a3/l 1kl

DYHKYUOHANLHO OPUEHILPOEANHbIE CHPAGOYHbIE CUCMEMbl TTOSICHSIOT
MOJIb30BaTENI0, YTO U MOYEMY OH AOJKEH NenaTb. DOJBIIMHCTBO TaKUX
CMPaBOYHBIX CUCTEM CKOpee 00DBSICHSAIOT Ha3HAUYEHUE IEMEHTOB JaHHbBIX
U 2JIEMEHTOB YIpaBJIEeHUs, HEXEJU cojaepx)ar nuHpopmanuio o GyHKIMO-
HanbHOocTH. Hekotopeie CYB/, Hampumep Access, MO3BOJSIOT MOJYYUTh
CIIPaBKY O BCTPOEHHBIX PYHKIMAX (TaKuX, Kak Mid$).

Hnsa padorer ¢ CYB/l neiicTBUTEIbHO HYXHBI CIIpaBOYHBIE pa3aesbl C
rHbOpMallMel 0 CYIIIHOCTSX, UX aTpUOyTax U orpaHUYeHuUsIX. Moryt no-
HaJOOUTBHCS U MOSICHEHUs, Kacawolnuecs GyHKIIMOHATbHOCTY 3JIEMEHTOB
yIpaBIeHUs: HAPUMeEpP, KaK OCYIIeCTHIITE HABUTALIHIO TI0 JePeRy WIN
KakK TMOJYYUTh 3HAYCHNIE 1aThl C MTOMOIIBIO BCTPOCHHOTO KaleHaaps.

[Mpu co3maHuu cpaBOYHBIX Pa3aesioB, OOBSCHSIOUIMX CTPYKTYPY JaH-
HBIX B CUCTEME, BaXHO MPENCTaBlIsATh, B KAKOW CUTyallUM OHA MOXET IO0-
HanoOUThCS ToNb3oBaTe 0. Eciiv monb3oBarenb mpocMaTpuBaeTr (Hopmy
BBOJIa 3aKa30B M BMIMT 3JeMeHT, Ha3biBalolnuiicsa Desired Delivery Date
(XKenartenbHas mara DOCTaBKM), BPSII JIM OH CTaHET HaXUMaTh KJaBUILY
F1. 9To6BI Y3HATh 0 HA3HAYEHUU 3JEeMEHTa — OHO U Tak sicHo. Crienuanb-
Hasl crpaBKa B IaHHOM cjlyyae — HarnpacHas 1oTepsi BpeMeHH.

[Touemy mosib30BaTENI0 MOXET MOTPeOOBATHCS MOMOLIL? MOXeT OLITh,
OH HEe MOHWMAET, MOoYeMy 3TO TOoJie YXe 3alloJIHEHO — OOBSCHUTE eMmy,
YTO TaKOe 3HAUCHUE 10 YMOJYAHUIO, M KakK ero u3MeHuTh. Wnm nokyia-
TeJIb TOMPOCUJI IOCTABUTh €My TOBap «B JTI000€ BpeMsl IMocjie MepBOTO YUC-
Jla TeKYyIIero Mecsilia» — OO0bSICHUTE MOJIb30BaTENI0, UTO OH JAOJXKEH BBEC-
TU CaMylo paHHIOI0 naTy noctaBku. [lombiTaiiTech B3IAHYTE HA CUCTEMY
rjla3aMy camoro MoJib30BaTens.

Moackasku TMna «41o 91O TaKoe»

DTH MoacKa3Ku OYeHb HATOMMHAIOT KOHTEKCTHBIE CIIPAaBKH, 3a UCKIIIOUE-
HMeM criocoba Bbi3oBa. [10gCKa3Ky BBI3BIBAIOT, IIEJIKHYB KHOTKY C CHMBO-
JIOM BOIpOCca Ha TTaHeJ M MHCTPYMEHTOB U BbIOpAB 3aTeM 3JIEMEHT yTpaBiie-
HUsI, CIIPaBKY O KOTOPOM II0JIb30BaTeIb XOUET MOJYyUYUTh (puc. 18-5).
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Puc. 18-5. Ilodckaska muna < Ymo 3mo marxoe»

Takue moacKa3Ky TECHO CBSI3aHBI C TTOJIb30BATEIbCKUM MHTEPGEiicoM.
Ho HeomnbITHBIE MOJB30BATENN YAaCTO TEPSIOTCS MPU HEOOXOOUMOCTU UX
BBI3BaTb, U TOMY €CTb MPUYMHA — BPSIA JU [OJNLIOBATEb-HOBUYOK OT-
KpOeT IJis1 ce0sl 3TOT BUJI CIpaBKHU, ciaydaiiHo Haxas kiaBumy F1. Cko-
pee, OH MPOCTO PACTEPSET s, YBUIEB BHE3aITHO BO3ZHUKIIIEE Ha 9KpaHe I0-
MOJIHUTEJIbHOE OKHO C MOSICHEHUSIMU.

[t MPOCTBIX CUCTEM XOPOIIO MPOAYMaHHas cucTemMa Moacka3ok «4ro
3TO Takoe?» B MPUHLIMIIE MOTrJa Obl 3aMEHUTh BCE OCTAJbHBIE BUABI CIpa-
BoK. Ho Bce ke, 3TM moncKa3kKu He MOTYT MPEAOCTaBUTh MOJIb30BATEIO
MnoJapoOHyl0 MHGOpMALMIO, TaK KaK pa3Mep OKHa, B KOTOPOM OHU OTO-
OpaxaloTcsi, OTpaHUYEH, U TEKCT B HEM HeJIb3sl TPOKPYYUBATh. A 3HAUMUT,
TMIPUAETCS CChUIaThCS Ha IpyTHe pasneibl crpaBku. [Jo6aBpre dpasy «Ha-
xmute F1 nns nmonydyeHus noapobHoit nHGopMau» B KOHEI] OACKa3Ku.

Boobpasure, yTo moacka3ka — 3TO MPOCTO OOJBLION SPJBIK IJIsl Ba-
1Iero sjeMeHTa ynpapiaeHus. Yto Obl Bel B HeM Hanucanu? Ecnu mns
anemeHTa ynpapiaeHus Desired Delivery Date onpenenuTb moackasKy:
«[lata, Korga 3aKka3uyuK XO4YeT MOJYYUTh CBOU TOBap» — 3TO Majio MOMO-
KET ToJIb30BaTet0. YTOOBI MPEIOCTaBUTh MOJHYI MHGOpPMAIUIO 00 3TOM
3JIeMEHTe YIpaBJeHUs, HamUImnuTe Tak: «Camas paHHss gaTa, KOraa ToBa-
pPbI MOTYT OBITh MOCTaBIeHBI. [10 yMOTYaHMIO TOBap NOJKEH OBbITh TOCTaB-
JIEH 4epe3 TpU JHs TocJie AaThl 3aKa3a, HO Bbl MOXeTe U3MEHUTh 3Haue-
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HUe IaThl, IEeJKHYB MBI b0 TOJie M BBeAs Npyrylo aaty. Haxmure F1 mins
MOJIy4eHUSI TOAPOOHOMN MHpOPMAaLIHM»,

3BYyKOBbIE CUrHaJbI

3BYKOBBIE CUTHAJBI, BblIaBaeMble KOMITBIOTEPOM — MOIIIHOE CPENCTBO
OTMOBENIEHWI, HO IPOEKTUPOBIIMK MOXET UCII0Ib30BaTh UX HE TOJBKO BO
61aro, Ho u Bo 370. [IpocTeiimuii npuMep HeaneKBAaTHOTO UCIOJIb30Ba-
HUS 3BYKOBBIX CUTHAJIOB — T'Y/IOK, OMOBELIAIONINI TTOJIb30BATENS, UYTO OH
COBEPUIMJI HEJOMYCTUMBbIC NEHUCTBUS.

BMecTo TOro 4toOBI 3amyruBaTh MOIB30BATENS PE3KUMU 3BYKaMU, JIy4-
e coodlIUTe eMy YTOo-HUOYynb npusitHoe. HampuMep, eciu BBeIECHHbIC
JaHHbBIE COOTBETCTBYIOT BCEM HEOOXOAUMBIM TPEOOBAHUSIM, MYCTh KOMIIb-
I0Tep HETPOMKO MpoM3HeceT YTo-Huby b Bpoae «JK , Bce BepHo». Ho ecnu
BO3HHUKJIA KaKasg-TO MpobjeMa, Jydyllle BCEro BbIBECTHU cooOIeHHe 06
OIIMOKE B CTPOKE COCTOSIHMSI, a HE «3BOHUTb BO BCE KOJIOKOJa», pasmpa-
3Kasi MoJIb30BaTEN sl MU OKPYXKAIOIMIUX TPOMKUMHU 3BYKaAMHU.

Ha moii B3rnan, nmydine Bcero MILTIOCTPUPYET 3TU CIIOBa IIPUMED, aB-
TOpCTBO KoToporo npuHagiexuT Anany Kynepy. Korma B Haxkumaete
KJaBUUIY, KJIaBUaTypa U3JaeT TUXUii meadok. Bel, ckopee Bcero, He oOpa-
1aeTe BHUMaHUs Ha 3TU 3BYKU, HO €CJM KJaBuaTtypa BAPYT OTKaXeTcs
«leNKaTh», 0053aTeJIbHO TTOMMETE, UTO HTO-TO HE Tak.

He onacaiitecn, 4yTo 3ByKOBBIEC MMOATBEPXKIEHUSI, BblIaBaeMble TIPU Ipa-
BUJIBHOM BBOJE JaHHBIX, CO3JaAyT M3JIUIIHUNI 1yM B odpuce. [a, ¢ppasa
«(K., Bce BepHO» IOJXKHA BbIAEASITHCS Ha oHe oucHoro myma. Ho mHe
NPUXOJMUIOCH UCIIOIb30BATh 3BYKOBBIE COODIIEH KA IPU MPOEKTUPOBAHUU
cucTeM TeinedOHHON CBSI3U, KOTJa B OAHOW KOMHAaTe HAaXOAMJIOCh Ooiee
100 ogHOBpeMeHHO paboTaloIlIMX ONepaTOpoB, U HUKAKUX MpobdJieM He
BO3HMKAJIO.

CooOwieHns 00 owwmbKax
OueHb XaJib, HO 0OJBLIIMHCTBO IOJIb30BaTE/Ie HE CUMTAET COOOILIEHUST 00
omunbKax OJHUM U3 BUAOB IIOMOIIM, BOCIIpMHUMAS UX, CKOpee, KakK 3ac-
JIyXeHHOoe Haka3zaHue. KoHe4HO, 3TO He TaK, Bedb KaXmasl OIndKa — 3TO
oyepeaHOi MOBOJ MOMOYb MOJb30BaTENI0. XOPOLIO BOCIIMTAHHBIN Yeio-
BEK, MPOCS O IOMOIIM, HE MBITAETCS cpasy ke o0pyraTh MOMOIIHMKA, He
IO0KAa3bIBaeT, YTO B €ro MpobjeMax BUHOBAT KTo-To emle. OH SICHO, A0X01-
YUBO U BEXJIUBO OOBSICHSIET BO3HUKIIYIO MPo0JeMy, 1 TO, TOYeMy OH 00-
paTuics 3a MOMOIIBIO.

«XO0poIlIo BOCIMTAaHHASI» KOMIIbIOTEpHAsI CHUCTeMa BEAcT ceds TakK Xe.
OHa Jaxe JoJKHa OBITH Oosiee BeXXJIMBOI, yeM dyesoBeK. Korma Bo3HUKaeT
onbKa BpeMeH! UCIIOJHEHUs, CUcTeMa 00sI3aHa;
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* OOBSICHUTbH MOJH30BATENIO0 HA TOHSITHOM €MY A3BbIKE, YTO IMMPOU3OIIIIO,

*  BEKJIMBO NONPOCHUTD OOMOLIII,

* HE€ IPOCUTH MOJb30BATCIA CACIATh TO, YTO CUCTEMA NOJIKHa CACJIAaTh
CAMOCTOATENLHO,

* oImucaThb BCE ﬂCﬁCTBMﬂ, KOTOpPBbIC MOT ObI NpEeANIPUHATDH MMOJIB30BATCIIb.

WNHorpa cucteMbl Ge3HAIEKHO «3ABMCAIOT», WIM HEIOCTaTOK Olepa-
TUBHOW MaMsTU WJIM TMCKOBOTO MPOCTPAHCTBA 3aCTaBIsIET MOJb30BATES
BMEIIMBaThcsl B paboTy mporpamMmMmbl. Ha 3TOT ciiyyait Bbl MpaKTH4eCKU
HMYEro He MOXEeTe IPe/ITNpPHHATE, KpOMe KaK MPeIyCMOTPeTh BbIBOJ Ha K-
PaH COOTBETCTBYIONIETO COODIIEHNA, YTOOB MPOMHOOPMUPOBATH MOJIB30-
BaTessl O TOM, YTO X€ OH JIOJIKEH CHesaTh.

SIcHOe ¥ HalmMCaHHOE MOHSATHBIM SI3bIKOM COOOILEHUE TTOMOXET BHIHTH

U3 CUTYALLMHY C HAMMEHbIIUMU ToTepsiMu. Ecim mosb3oBaTeb 0CO3HAI
CYTb MPOOJIEMBI, OH CKOpee BCEro M30€XUT ee B lalbHelleM — eciun.
KOHEYHO, MOAOOHON CHTyallii MOXHO M30eXaTh BOOOIIE.

O0DBSICHUB MOJIb30BATENIO JaJlbHEUIIe NeHCTBUS, Bbl IIOMOXETE eMy
CIIpaBUTHCA C MpobJeMoil camocTosiTeNbHO. He mpemocTaBisiiiTe eMy BO3-
MOXHOCTH BBIOOpa, B KOTOPBIX OH CKOpee Bcero 3amyrtaercs. [lomHuTe: TO,
YTO OYEBUIHO IJIS BaCc KakK IJIST CTICHMATIACTA, BOBCE HE OYEBUIHO A
mojb3oBareisl. He Ooiitech 00bsICHEHUI, HO U HE YBIIEKaTeCh IETAISIMM.

Coo06I1IeHne TOJKHO OBITh HAITMCAaHO BeXIMBO. [lojb30BaTeNn OLIEHAT
IPYyXeJNobre CUCTeMBbI 1. MOXET ObITh, MPOCTAT BaM Balliu omuboku. Ilo-
MHUTE, HUKTO HE COBEpPIICHEH.

AxkTMBHasi NOMOLLb

[TaccuBHbBIE U peaKTUBHBIE MeXaHU3MBbI Bce 6ojiee UPOKO MPUMEHSIOTCS
B KOMITBIOTEPHON MHIAYCTPUU, TIO MEPE TOTO KaK PacTeT Halll OIbIT B3au-
MOJEHCTBUS TOJIb30BaTeNeil U KOMITbIOTepOB. [TocaeaHsass KaTeropust Me-
XaHU3MOB TMOANEPXKKU — aKMUGHbIE MEXAHU3Mbl, HO YUCJIO CUCTEM, KOTO-
pble MX HCIOJb3YIOT, MOKa HEBEJIUKO.

I[TpuHUMIT aKTUBHON MOMOIIM MPOCT: CUCTEMA OTCIIEKUBAET ACHCTBUS
MOJIb30BaTelsI M B cllyyae HEOOXOAMMOCTHU caMa TpeJJiaraeT eMy IoMOIlb
unu nonckasky. Hampumep, Office Assistant (IloMoIHUK U3 MpuIoxe-
Huit Microsoft Office) nmpemnaraet moab30BaTe M KOHTEKCTHBIE CIIPaBKU
B 3aBUCUMOCTH OT UX JE€UCTBUM,

OueHb MHTEPECEH TAaKOW MEXaHU3M aKTUBHOUM MOMOUIM, KaK UHTEJN-
JIEKTYaJIbHBIH areHT. DTO MporpamMMa, KOTOpOii MoJIb30BaTENb IeIeTUPYET
BBITTOJIHEHUE OTNpeeieHHbIX 3a1a4. Ee 00buHO nMcnonb3yoT B Web-mpu-
JIOKEHUSX IJIST OTBETa Ha MPOChOBI THa: «Haiini MHe 3ToT ToBap 3a Hau-
MEHBIIYIO l1eHY» MK «IIpeaioXu KHUTY, KOTopasi MHe MmoHpaBuTcs». Ho
HMYTO HE OrpaHUYMBaeT 00JacTb MPUMEHEHUS] UHTEJJIEKTYaJIbHBIX d41CH-
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ro8 TonsKk0 Web-TIpuJIoXeHUsIMU. MOKHO CIPOeKTUPOBATh IMPOrpaMMy,
MOMOPAIOLLYIO CTYIeHTaM TIJIaHUPOBATh CBOE pacTliMcaHue, HAapuUMep: «3a-
HSTUS TI0 MaTeMaTUKe — /10 00e/a, a I3bIKOBbIe KYPChl — BEUEPOM>».

Microsoft mpemnaraeT iBi crioco6a opraHM3aluy UHTEIEKTYyalIbHOTO
areHTa — ¢ nomolubio Microsoft Office Assistant u Microsoft Agent. bosb-
IIUHCTBO MOJIb30BaTENe 3HAKOMBI C «TOBOP#1IC I CKPETIKOM 1ist Oymar» —
Microsoft Office Assistant, Ho He KaxabIii 3HaeT, yTto Office Assistant mo-
3BOJIsIET oOpalaTthCsd K ero mHTepdeiicy us apyrux mporpamm. Office
Assistant goctyrneH Toabko u3 npuiaoxeHuit Microsolt Office u He pac-
MpOCTpaHsieTCsl BMECTe ¢ MexaHU3MOM 0a3 naHHbiXx Microsoft Access.

Ecnu BB paGotaere ¢ Access (MM JTIOOBIM JPYTUM CPEICTBOM pa3pa-
00TKU, MO e PKUBAOIINM 3JIeMeHTHI Microsoft ActiveX, Bkimouast Visual
Basic), Mmoxete ckauath Microsoft Agent SDK ¢ Web-y31a Microsoft. 3ror
nakeT ob1anaeT paciiMpeHHbIMU BO3MOXHOCTSIMU, 110 cpaBHeHuU10 ¢ Office
Assistant.

Microsoft Agent — o4yeHb 3aHsAITHas UTpyllika. Bl Moxere co3maBaTh
cBoM 3dcTanku-areHTH ¢ moMoinblo SDK. Microsoft Agent Takxke momuep-
KMBAeT roJlocoBble cooOmeHusl. MHe oueHb HPaBUTCS BKJIIOUEHHBIN B
noctaBky Microsoft SQL Server 7.0 untepdeiic Microsolt Agent k ripitnio- .
xeHn Microsoft English Query — oH obecreunBaeT 00paboTKy SQL-3am-
pocoB. BooOpasute, 4uTo 6a3a MaHHBIX IpeACTaBieHAa B BUOE 3aCTaBKU
Microsoft Agent — KakoBo?

Opnako Hu Office Assistant, Hu Microsoft Agent He obecrieunBaiOT
MOAMEPKKY peakKIMM Ha NeMCTBUS IMojb3oBareis. OHU [1PeI0CTaRIHIOT
uHTepdeiic B3auMoneicTBUS C MOJb30BaTeeM, HO 005I3aHHOCTDb CBS3aTh
NefcTBUS MOJb30BaTeNsl U PeaklMio Ha HUX — L[eJMKOM BO3JlaraeTcsl Ha
pa3paboTyukKa.

OOyyeHue nonb3oBatens

O06yuyeHHUEe TMOJIb30BATES COCTOUT B MPETOCTABICHUN My HEOOXOIUMBIX
MaTepuanoB, Kjilacca U KBaJuUIIMpOBaHHOro npenosasarcis. Ho cmu-
COK 3TUM He MCYEpITBIBAeTC.

Ecau BB pemuan opraHu3oBaTh o0yueHUe B (hOpMe KOMITBIOTEPHBIX
KYpCOB, TOMHUTE, I KAKOI ayAUTOPUY OHU MpeaHa3HaYeHbl. HaunHalo-
IIUX TOJIb30BaTeNeil MpexXae BCero MHTEPECyeT, YTO MOXET ClenaTh CHC-
TeMa, a He To, KaK OHa paboTaerT.

O0BeM KYpPCOB 3aBUCHUT OT CIOXKHOCTH CUCTEMBI U OT pa3MepoB OIOIKe-
Ta, BBIIEJIECHHOTO Ha 060ydyeHre. MHOTHE CHCTEMBI TPEOYIOT TM I b MTPOCTHIX
1 KPaTKUX BBOIHBIX KypcoB. bosiee clioxXHble MPOTpaMMbl — CO3JaHUS
OOJIBIIUX CTPYKTYPUPOBAHHBIX 00yUaIOIIMX CUCTEM, C pa30MEeHUEM Ha IJla-
BBl U KOHTPOJIbHBIMU BOTIPOCAMH.
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OIBITHBIE TOJL30BATENN XOTAT 3HATh, KAK BBIMOIHATH T€ VI UHBIE
omepanuy, ¥ OOBIYHO MM XBaTaeT BCTPOEHHON KOHTEKCTHOW MOMOLLIM.
®akTHYeCKH, pa3HUIIA MEXIY MOMOIIbI0 M 00yYeHHUEM JOCTaTOYHO pac-
IIbIBYaTa. TeM He MeHee, CIIOXHBIE CHCTEMBI MOTYT IOTpeOOBATh CO3Ma-
HUS CIEIMATbHOTO Kypca ¥ IJIST ONMBITHBIX IOJB30BATEIICH.

Bam crienyer oTmensiTh MOHSITHE OOYYaOLIETO Kypca OT COOCTBEHHO
cucteMbl. O0yYeHUEe TOKHO MPOUCXOOUTh B PEXMME PealbHOTO BpeMe-
HM, HO IJISI 3TOr0 HUKOTIA He CIeAyeT MCIIOIb30BaTh PeaJibHO ICICTBYIO-
1iee MpUIoXKeHue.

Utorn

B aT10ii rnaBe Mbl U3YYWIW TPU BUAA MEXaHM3MOB MOMAEPXKKHU MOJb30BaTE-
JIL: BCTPOEHHBIM B Moib3oBaTeNbekuit MHTEpdeiic macCUBHBIN MeXaHU3M,
PEaKTUBHBII MEXaHU3M, OTKJIMKAILINNACS HA IEACTBUS MONBL3IOBATENS, U
aKTUBHBI MeXaHU3M, NeHACTBUS KOTOPOTO OINpPENesIOTCSl CUCTEMOI.

Mbl paccMOTpeu TpU THUIA MACCUBHBIX MEXaHU3MOB: 3aMOMMUHAIOIIAECS
COYeTaHMsI KJIABUIL, SIPJABIKK U CTPOKM COCTOSIHUIA. PeakKTMBHBIE MEeXaHU3-
MBI peaqu3yloT B ¢hopMe MOACKA30K WU Pa3bsICHEHUN B pexXuMe peab-
HOTO BpeMEHM, OHU MOTYT BKJIIOYATh 3BYKOBbIE 3(PGEKTH UIU COOOLIE-
Hus 00 omubkax. HakoHeu, Mbl 0OCYIMJIM CPaBHUTEIbHO HOBBIM Mexa-
HM3M TMOAACPXKKHU MOJIb30BATENENH — AKTUBHBINM, U BKpaTiie — MPOOJIEeMbl
00y4YeHUsI MOJIb30BaTECH.



Cnosapb TepmMMHOB

abcTpakTHag cyimmocTh (abstract en-
tity) — cylHoCTbh, MoOJenUpyoLas
CBSI3U MEXJy APYTUMU CYIIIHOCTSIMMU.

arperatHas (Qynkuus (aggregate
function) — ¢ynkuusa SQL, Bo3Bpa-
marolnasi CyMMapHble 3HAYeHMUSI.

AKTHBHASL TOMOINb MOJb30BATEIO
(proactive user assistance) — mexa-
HU3M IIOMOIIU IMOJIb30BaTCIIIO0, IIPpU
CO3IaHUU KOTOPOTO cTaparTcs
npeayragarb, ra€¢ M Kakasd MMEHHO
IIoMOILIb MOXET HOTpC6OBaTbCH.

aJlbTepHATHBHBII K104 (alternate key)
-= KNIOY-KaHIWIA4T B OTHOLLIEHUU,
KOTOPBI HE MCMOJb3yeTCsl B Kaue-
CTBE BHEIITHETO KJI0Ua TaOIULIbI.

anomayasa ooHoByeHns (update ano-
maly) — oluubka omepanmi MaHM-
nyJnpoBaHUA JaHHBIMHW, BOBHUKA-
follast B pe3y/ibTaTte HeJOUETOB MPU
CO3IaHUW MOJEJIN TaHHBIX.
arpudyr (attribute) — cronben or-
HOIIECHUSI.

0a3za manmbix (database) — cxema
6a3bl JTaHHBIX U XPAHUMBbIE TaHHBIC.

0a3zoBoe otHomenue (base relation)
— OTHOILIeHUE, KOTopoe Ha (U3M-
YeCKOM YPOBHE TpPENCTaBIeHO Tab-
Juiei B 6a3e TaHHbIX.

ousHec-orpannmdenne (business con-
straint) — orpaHuyeHue, OCHOBaH-
HOe Ha MpeAMETHON 00JacTu.

ousnec-npasuio (business rule) —
OTpaHWYeHMeE LIETOCTHOCTH, OCHO-
BaHHOE Ha IPEJIMETHOM 061acTu, a
He BBITEKAIOIIEE U3 PENILIMOHHOM
TeopuH,

oyJsieBo BbIpaxkenne (Boolean exp-
ression) — BbIpaxXeHue, pe3yiabTa-
TOM KOTOPOTO MOXET OBITh JUOO
3HaueHue True, nuodo False.

BeKTOp KomMaHabl (command vector)
— OJIMH U3 CIIOCOOOB BHITIOJHEHUS
KOMaHIIbl B MOJIb30BaTEIbCKOM MH-
Tepdeiice: HAIIpUMeED, IIPU ITOMO-
M 3JEMEHTa MEHI0O UM KHOIKU
Ha MaHeJ yIpaBieHMsI.

pHemHee otHomenue (foreign rela-
tion) — oTHOIIeHUE, TOJIydarolIee
BHEUIHUN KJIIOY OT APYroro y4yacr-
HUWKa CBSI3U.

BHellIHee coeuHenue (outer join) —
coeqUHEHNE, BO3Bpallalollee Bce
3aMUCH, TPUCYTCTBYIOIIKNE BO BHYT-
PEHHEM COCJIMHEHUHU, a TAKXKe BCe
3alUCU, TPUCYTCTBYIOLIAE B OJHOM
WA B 00OMX APYrHX Yy4aCcTHHUKAaX
COCIUHEHMUS.

BHYTpeHHee orpann=enHe (intrinsic
constraint) — orpaHuYeHUe, Ompe-
Nensiee Gu3nIecKylo CTpykKTypy
0a3bl JaHHBIX.

pHYTpennee coemunende (inner join)
- COCIWHCHUE, BO3BpamialoUice
3arnucu, TOJbKO €CJIN PE3YyJIbTaTOM



CnoBapb TEPMUHOB

BBITTOJTHEHU I OTIEPALlU SIBJIsSIETCS
3HaueHune True.

rj1aBHoe OTHomeHue (primary rela-

tion) — oTHoOllleHUE, MEePBUYHBIN
KJII0Y KOTOPOTO XPaHUTCS B [IPVIOM
YUACTBYIOLIEM B CBSI3U OTHOIICHUU.

nBoiiHas cBa3b (binary relationship)
— CBSI3b, B KOTOPOW JIBa yYaCTHHUKA.

JeKapToBo npouzsenenue (Cartesian
product) — pensnuoHHAasT olepa-
LUsI, BBIMOJHSOUIAsl COeAUHEHUE
KaX0il 3amuMcu ofHOro Habopa 3a-
MUCEN C KaXIOW 3alUChIO IPYroro
Habopa.

JieKJapaTuBHaA nejocTHocTb (decla-
rative integrity) — meron ompeneine-
HUS OTPAHUYECHUN LEJOCTHOCTH,
IIpU KOTOPOM OIPAHMYCHHS HBHO
OOBSIBISIIOTCSI TIpU OMpeAeJeHUun
TabIul1I.

JeKoMno3uus 0e3 morepp (lossless
decomposition) BO3MOXHOCTb
pa3menuTh OTHOLIEHUS TaK, YTOOBI
NpY 00beNIMHEHUH MTOJTYYUBITUXCS
B pe3yJabTaTe 3TOT0 OTHOINECHWI
nHbopManus He ObIa yTepsHa.

nomeH (domain) — nuamna3oH 3Haye-
HUM, KOTOpPbIE MOXET MPUHUMATh
aTpuoOyT.

JIOMEHbI COBMECTHMBIX THIIOH (type-
compatible domains) IOMEHHEI,
IJISI KOTOPBIX MOMYCKAeTCsS JIOTH-
YecKoe CpaBHEHMUE.

ecTecTBeHHOe coeauHenme (natural
join) — ocoObIit ciyyail kBHCOE-
IVUHEHWS, TP 3TOM COeIMHEHUE
OCHOBAHO Ha OIlepaluy paBEeHCTBa,
B HEM y4YacCTBYIOT BCe 0OIIME U TOJb-

KO OJJMH Habop OO®IMX MoJieid BKIIO-
yaeTcsi B HA0Op pe3yJibTaToB.

3arojoBoK oTtHomenus (relation
heading) — ompenenenue aTpubyra
¥ IOMeHa, pa3MelaeMoe B BepXHei
YaCTHU OTHOLICHUSI.

3amava (task) — oTmenbHBIN IIar B
paboyeM Tmpolecce.

3ambikanne (closure) — mpuHIIAIL,
JOEKJapUPYIOIIHii, YTO Pe3yJbTaTOM
BCeX OTepaluii Hal OTHOLIEHUEM
ABJIACTCA OTHOLICHUEC, Had KOTO-
PBIM MOZKHO BBIIIOJHATH APYTrue
orepaiuu.

3amuch (record) - dusuyeckoe
npeacTaBieHUe KOpTexa.

3anpoc (query) — MpPOM3BOJHOE OT-
HomeHue B Microsoft Access.

KackajgHoe oOHOBjeHHe (cascading
update) — aBTOMaTUYeCKOEe OOHOB-
JIeHWE CYLUIHOCTE BO BHEIIHEM OT-
HOIIEHWU MPU M3MEHEHUU COOT-
BETCTBYIONIEH CYIIHOCTU TJIABHOTO
OTHOIIICHWS.

Kmoy-kanauaat (candidate key) -
OIVWH WJIU HECKOJbKO aTpuOYyTOB,
YHUKAJIbHOUAEHTUDULIUPYIOIMIUX
OTHOIIICHUE.

Koptex (tuple) — cTpoka B OTHO-
HICHWU.

JeBoe BHemHee coemunenmne (left
outerjoin) — BHellIHEe COEJUHEHMUE,
BO3Bpalllalolliee BCe IOJISI IEPBOTO
Habopa 3amuceil B oIrepaTope
SELECT.

Mozaeab naHHbIX (data model)
KOHIETTyaJlbHOE ONMCaHUe Tpea-
METHOI 00J1aCTH B TepMUHAX peJisi-
LIMOHHOUW MOJE/H.
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MOIIHOCTHL OTHOWeHUs (cardinality
of a relation) — 4mci0 CTPOK B OT-
HOLIEHUMN.

MOIIHOCTH cBsaA3u (cardinality of a re-
lationship) — makcuManbpHOE YKCIIO
9K3eMIUISIPOB CYIIHOCTH, KOTOPBIC
MOTYT Y9aCTBOBATh B OTHOIIEHUU.

Ha0Oop 3ammceii (recordset) — B Mic-
rosoft Access — ¢pu3nyecKoe mpem-
CTaBJICHUE OTHOILIEHUM.

o0bIyHas cymHOCTH (regular entity)

- CYUIHOCTb, KOTOpasi MOXET Cy-
ILIECTBOBATE HE3aBUCUMO OT €€ yua-
CTUA B CBA3U.

orpaHnyeHue Ha yposHe aomena (do-
main constraint) — orpaHuuyeHue
LEJIOCTHOCTH, OTIpeAesollee 11ua-
Ma30H IOMYyCTUMBIX JJisg JOMEeHa
3HAYCHUN.

OorpaHMYeHne Ha YPOBHE CYIIHOCTH
(entity constraint) — orpaHuyeHue
LENAOCTHOCTH, TapaHTUpYOILee Aeii-
CTBUTEJIbHOCTb CYLIIHOCTEM, MOJe-
JIMPYEMBIX B CUCTEME.

orpandYeHHe meJocTHocTH (integrity
constraint) — npaBuI0, MOAAEPKM -
BaIoUIEE LIEJIOCTHOCTD JaHHBIX.

OrpaHuYeHue, ompeaejeHHOe s
0a3pl naHHbIX (database constraint)

OTPaHUYCHHUEC [HECINOCTHOCTH,
cchlalolieecss Ha MHOXECTBO OT-
HOLIECHUM.

ocuporeBmas cymuocTs (orphan
entity) — cabas CylmHOCTb, HE CBSI-
3aHHasE HM C OMHOM CYITHOCTBHIO B
[JIAaBHOM OTHOIIICHUH.

oTHouieHue (relation) —iornueckas
KOHCTPYKLIHMS, B KOTOPOI JaHHBbIE

CnoBapb TEPMUHOB

m——— e

IpENCTABIECHBI B
CTOJIOLIOB.

BUIIC CTPOK M

NAaCCHBHASA TMOMOIIb IO0JIb30BATEJIO
(passive user assistance) — mMmexa-
HU3M IIOMOIIU MNONBE30BATENIO.,
BCTPOEHHBIN BUHTEpdeTic.

nepBuYHbld Kiw4 (primary key) --
KJUOY-KaHAHART OTHOIIEHUS, TO-
3BOJISIONIUN YHUKATbHO UJEHTH -
¢duLMpoBaTh 3aNIMCH B Ta0IMIIE.

none (field) — npencraBieHue aT-
pubyTa B 6a3e JaHHBIX Ha (pu3ndec-
KOM YpPOBHE.

noyiHoe BHemHee coeamnenue (full
outer join) — BHellIHee cCOeauHe-
HME, BO3Bpallalolllee BCEe MOJs
000MXYYaCTHUKOBCOCAMHEHUS.

nojb3oBaTenbckuii otyer (ad hoc
report) — ordet, GopMy KOTOPOTO
MOZKET 3a4aThb MMOJABIOBATE)E.,
npaBoe BHellHee coeauHeHue (right
outer join) — BHellIHee CoeqUHE-
HUe€, BO3Bpallaloiee Bce MoJisl BTO-
poro Habopa 3amnuceii, nepeduc-
sneHHoro B onepatope SELECT.

npeaverHass  obsactb  (problem
space) — 4acTb peaibHOrO MUpa,
MoenupyeMass — MPUIOXKEHUEM
0a3bl TAHHBIX.

npejacTasieHne (view) — (1pou3no-
Hoe oTHolneHue B Microsoft SQL
Server.

NPUJIOKeHue Dazmt JTAHHBIX
(database application) - HabGop
(GOopM U OTYETOB, C KOTOPBIMU pa-
0OTaeT Moab30BaTEb.

npou3BoaHoe oTHomenue (derived
relation) — BupTyanpHOE OTHOIIIE-



..., Cnosapb TepMuHOB

HHE, olpeneasieMoe B TepPMUHAX
JPYTMX OTHOIIEHUIA.

npoMexyTouHas taduauua (junction
table) — Tabmuia, mpeacTaBIAIO-
11asi OTHOIIeHM e B 6a3e JaHHBIX.

npocroii Koy (simple key) -- kitou-
KaHAWAAT, COCTOSALINNA U3 POTHOTO
atpuOyTa.

paboumii nmpouecc (work process) -
HeKasl 1esITeIbHOCTh, BBIMOJIHSIE-
Masi ¢ UCTIOJIb30BAHUEM MTPUIIOXKE-
HUSs 6a3bl JAHHBIX.

pa3mepHocTh oTHomeHus (degree of
a relation) — yucio cToJ01I0B B OT-
HOIIEHUU.

pa3mepHocTh cBsa3u (degree of a re-
lationship) -~ 4ncio yuacTHUKOB
CBA3U.

peaKTHBHble ME€XAHM3Mbl MOMOIIM
nojib3oBateno (reactive user assis-
tance) — MoMolllb, BbI3bIBaeMasl Ka-
KUM-JIMD0 e iCTBUEM TOJIb30BaTES:
Hampumep, HEMpaBUJIbHBIM BBOJAOM
3arpoca 1151 KOHTEKCTHOM CITpaBKMU.

peaidbHas  cymHocTh  (concrete
entity) — CyIIHOCTbh, MOAEIUPYIO-
1asi OObEKT WU COOBITHE peabHO-
ro Mupa.

peranuonHas pasHoctb (relational
difference) — pessiimoHHas onepa-
LU, BO3BPAIIAIOLIAS TOJBKO TE 3a-
MUCHU OTHOTO Habopa, KOTOPBIE CO-
BMAJAIOT C 3aMUCSIMU APYroro Ha-
Oopa.

pexsinuoHHoe nenenue (relational
divide) — coenuHeHMe, BO3Bpala-
folIee Bce 3alMcy IIepBoTo Habopa,
3HAYEHUS KOTOPBIX COBMAJAIOT CO

BCEMU COOTBETCTBYIOIIMMU 3Haye-
HUSIM U BTOPOTrO Habopa.

peasiuponnoe obbenunenue (rela-
tional union) — KoHKaTeHalMsI IBYX
HaboOpOB 3aMuceit.

peliIIMOHHOEe mepeceyenue  (re-
lational intersection) — penauvon-
Hast oneparysi, BO3Bpallaonas 3a-
MUCH, OOIIMeE IJIST ABYX HAaOOpOB.

cB3b (relationship) — ¢Bs3b, cye-
CTBYIOIIIast MEXY ABYMS UK GoJiee
CYIIHOCTSIMU.

cucrema 0a3 gampeix  (database
system) — npugoxXeHUe 0a3bl JaH-
HbIx, MexaHu3Mm CYB/Il u 6a3a naH-
HBIX.

ckajsipHoe 3HayeHue (scalar value)
— OINHOYHOE, HEMTOBTOPSIIOIIEeCs
3HaYCHUE.

ciabdag cymuocTh (weak entity) -
CYIIHOCTb, KOTOpasi MOXET Cyllle-
CTBOBAaTh, TOJIBKO €CJIM YYaCTBYET B
CBSI3U.

COCTaBHAs CYNIHOCTb (composite
entity) — CyIIHOCTb NpeaIMETHOM
obylacTu, MomenupyeMass OMHUM
WJIN HECKOJbKUMU OTHOIIEHUSIMHU.

COCTaBHOIi K104 (composite key) —
KJIIOU-KaHAUIAT, COCTOAUINN U3
JNIBYX UM OoJiee aTpUOYTOB.

CCBUTIOYHASA e i0cTHOCTL (referential
integrity) — orpaHu4YeHUs LEJIOCT-
HOCTH, TapaHTUPYIOIINE IIEJTOCT-
HOCTB CBSI3€1 MEXIY CYIITHOCTSIMHU.

cTaHaapTHelii  oTtyer  (standard
report) — OTYeT, ONpeaeasieMblii 1
peaju3yeMblii Kak YacTh ITPUIIOXKE -
HU s 0a3bI TaHHBIX.



cymHocTh (entity) — 1000l 00BEKT
WM TTOHATHE, THHOPMALIMS O KOTO
POM TOJIKHA XPAaHUTBCS B CUCTEME.
cxema (schema) — dbusuyeckas cxe-
Ma TabJaull B cucTeMe 0a3 JaHHBIX.
cxema 0a3pl  nmanHbix (database

schema) — dusuueckas cxema Tab-
Jivil B 0aze JaHHBIX.

(table) - ¢dusuyeckoe
MpeJCcTaBieHNue OTHOIIEHUST B CXe-
Me 6a3bl TaHHBIX.

rabuna

Tesio oTHoleHus (relation body) -
KOPTEXM, COCTABISONINE OTHO-
IeHHe.

reta-coedunenne (theta-join) — 7e-
OpeTUYeCcKHU: JT1000e coeuHeHueE,
OCHOBaHHOE Ha oTlepaTope CpaBHe-
HUA;, KaK MPaBUJIO, TEPMUH HC-
MOJIb3yeTCs IS 0003HAYCHUS CO-
eIWHEeHM I, OCHOBAHHBIX Ha OTiepa-
TOpax, OTJIMYHBIX OT OTIepaTopa pa-
BEHCTBA.

Tpexsnaynas Jjoruka (three-valued
logic) — noruyeckast Moaesb, B KO-
TOpOIi 11000€¢ BbIpaXeHUE MOXET
UMETb OJHO U3 TpEX 3HAYEeHUMN:
True, False viim Null.

TpoitHag cBa3b (ternary relationship)
— CBSI3b, YMCJIO YYaCTHUKOB KOTO-
po¥i paBHO TPEM.

CnoBapb TEPMHWHOB

yHapHas cBa3b (unary relationship) —
CBSI3b OTHOIIIEHUSI C CAMUM COOOM.

YYaCTHHK cBsi3u (participant) — cyu-
HOCTb, JJII KOTOPOM CYLIECTBYET
CBSI3b C IPYTO#l CYITHOCTBIO,

HeJIOCTHOCTD AaHHBIX (data integrity)
- TIpaBWJa, UCTIOJIb3yeMble B Oaze
MAHHBIX, U TAPAHTUPYIOIIWE, UTO
XpaHUMbIE TaHHbIE, JaXe eCU He
SABJSAIOTCS TOYHBIMU, MO KpalHew
Mepe MPaBaOMOA00HbI.

LIeJIOCTHOCTh TPAH3AKUMIM (fransac-
tion integrity) — orpaHuueHue ue-
JIOCTHOCTH, pealiyuzyniee IpoBep-
KY IPaBUJIBHOCTU MHOXECTBEHHBIX
omnepauuii ¢ 0a30i JaHHBIX.

HENOCTHOCTE, o0ecmeynBaeMas Ipo-
nenypamMu, WM IPoIeaypHasi eIoCT-
HocTb (procedural integrity) — meron
YCUJIEHMS LEJIOCTHOCTU OAHHBIX, B
OCHOBE KOTOPOTO JIEXUT CO3/laHUe
MpOLEIyp, aBTOMATUYECKH BhITIOIT-
HSIEMBIXTTPU OOHOBIEHU U, 10OaBIIE-
HUW UM YIaJeHUU TaHHBIX.
3KBHCOeIMHenne (equi-join) — co-
eAMHeHUEe NBYX TabJaWll, B OCHOBE
KOTOPOTO PeJISIIUOHHBIN OTepaTop
paBeHCTBa.
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JaHHBIX
neHopManusauus 190

— «JIOTOBOPHOE 3HaueHue» §2

— moctym /-8

—ADO 8
DAO 8
-ODBC 8
OLE DB 8
RDO 8
-zammura 196200
— 3aBUCUMOCTb
— MHOro3HayHas 48
— coeauHeHus: 49—350
sHavenne Null 82-84, 95,
109-110, 280281
— B KJIIOYEBBIX U UHACKCHBIX
nonax 91
—Jloruyeckue onepauuu 84
—nwnonens  2-3, 13-14, 23-24,
31-34, 52-57, 93, 154, 242
~ — 3Be3mooOpasHas 9
— — nepapxudeckass 9
- — KOHIenTyaidbHas |71,
191—-192, 207
— peaguuMoHHasg 2
—cereBasg 9
— — obpabotka 84
-3amura 2, 196-200
~— — Ha YpOBHE IOJIb30BaTEs
197-198
OT CIIy4allHBIX OIIMOOK
287-288
— perucTpanusi CUCTEMHBIX CO-
oprTria 199200
— TpebOBaHMSA CUCTEMHON 6e30-
macHoctd 196
— YpOBeHb OOLIEro AOCTyMa
197
— 3HayeHue Mo ymMoia4yaHuw 89
— nepapxmyeckas CTPyKTypa
252-254
— u30bpITOuYHOCTh 28-30, 34,42,
15, 78
— moruyeckas cTpykrypa 171
— MaHunyiaupoBaHue 7-9, 80

3. 9-10. 57
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Macka Bpoga 272273
* MomenupoBaHue 40-41,
74-75, 129~130, 155
eMomenb 31, 122, 242
HeompeaeJeHHbIe 3HAaUCHUS
74-78, 81-83

Hopmanusauua 170
obpabotrka 210
OrpaHUYeHUEe

MAa30H 3HaYeHun 168,
261
— ¢opmara 272273
* OTOOpakeHHE MOTb30BATENIO
047,251, 256—258, 267
HaOop 3HaueHuir 263—2064
OTCYTCTBYIOLIME3HAYEHUAS
74-75, 8183
* TepeMeHHO# nJuHbl 279
- IpoBepKa MPaBUIbHOCTHU
178-180, 192-193
- — pu BBOmE 26
- * IPOU3BOJIbHBIC 3HAUEHUST 262
* TIpolLeypHas UeJOCTHOCTb 85
—-copTupoBka 193, 294
cTpykTYpa 238
-tun 21-23, 39—-41, 75,
259-261
-nata 269-270
— coBMecCTUMBle 22—23, 39
— TEKCTOBBI  269—272
—yquciaoBoir 269
-¢u3nyeckas cTpykrypa 122,
171,275
unprpanus 293293
-¢popmar 170, 260-261
- byHKIIMOHAaIbHAs 3aBUCUMOCTh
37-38, 46-47
-XpaHeHue /—Y
uenocrHocts 48, 72—73, 81,
178—181,275
0aser 7980, 93

MpenmeTHbIli yKa3aTtenb

— 0oMeHa 55—80
— HapyuieHue 85
— mepexomoB  /5—76

—cymHoctu 76—78, 86-90
— TpaH3aknuii 80
— orpanuvyenusa 275
— npeobpaszoBaHust 93
-— TpaH3akuuu 93
NeKapTOBO Mpou3BeaAeHUE
108-109
JIEeKOMITO3ULIUS
ararpaMma
— pabouux mpoueccoB 206,
cM. makyce paboOUYUii TIpoliecc

27

34, 42, 50, 78

cBA3H» 25

53-56,165,207,228,243
— — CpelCcTBa MOCTPOCHMS

55-56

NIMAJIOTOBAs MaHeJ b yIIpaBJIeHUs
CM. MHTepdeiic Mmoab30BaTens,
JIMAJIOroBas MaHeJ b yIpaBJeHUS

MOKYMEHTAlUs MpOeKTHas
203-204

— KOHTPOJIb 32 U3MEHEHUSIMU
210-211

— cpencTsa co3naHuss 21U

nomeH 13,21-23,39-41, 73-75,
165-168

—aHanu3 167170

— «CYIIHOCTH-

o
=

€CTCCTBEHHOEC COCOAMHCHUE
cM. COCAUHEHUE, €ECTECTBCHHOC

3

3aBUCMMOCTb CM. JaHHBIE, 3aBU-
CUMOCTb

3aroJI0BOK OTHOIIEHUS
CM. OTHOUICHUE

3amaya 142143, 240, cm. makce
pabouuii mpouecc



MpepmeTHbIA  yKa3aTenb

S S

3aIUCh

— OnokupoBanue 227

— KackagHoe oOHoBieHue 79

sanpoc 94, 194196, 298

— nmapaMmeTtpuueckuit 95

— CBs3aHHbIN  [04

— co3laHue ¢ nmoMouibio Microsoft
English Query 298299

3al0UTa JAaHHBIX CcM. TaHHEIE,
3aIumTa

n

M30BITOYHOCThIAHHBIX
CM. TaHHbIE, U30BITOYHOCTD
uHaekc |1&4—187,193-196
— BJIMSIHUAE HA MIPOU3BOAUTEb-
HOoCTh 184-186, 194-196
— KyacTepHbIid 185
— YHUKaJnbHBIH 91
WHTepHeT-apXuTeKTypa
— TOHKMM KIWeHT 189
— TOJCTBIN KIueHT 191
UHTepdeic moaL3oBaTeIsd
213-215
— apxurekTtypa 228241
— — MHOTOIOKYME HTHas
234-239
— — OMHOJOKYMeHTHas 231—232,
239
— — mpoekr 238-239
— pabouas kHura 232—233
— ctuib Microsoft Outlook
233-234
— BeKTOp KoMaHAb 317
— OMAaJIoroBasi IaHesb YIIpaBJIe HUS
237-238

189—191

208,

— «IPVKECTBEHHBH» 217,
229-231
— mactep 240241

— ToaAepXKa paboumx Ipolec-
coB 240-241

PP S e e 3 A ST 0 A 4, PR

— COXpaHeHUe JaHHBIX MIPU
BBoge 241
— Mmonenp 208
- pexjapupyemas  215-216
— MeHTaJbHas I0JIb30BaTeNs
215-216, 237, 259

— peanu3auuun 215216
— gauramuga 250251
— oToOpaxeHue
— —pgaHHbBIX 244245

— — MOJIEJIA <«CYIIHOCTH-CBI3M»
242-243
-otuer 308—310
— IoAAepKKa
-~ — KOHTeKcTa 45246
— — moJb3oBarens  316—328
— — pabouux mpoueccoB 228
— MocJiefoBaTedbHbI 224226
— MpeacTaBIeHUE
— —IOaHHBHIX 259
— —cBsa3eil  246-248
— npoekTupoBanue 214—215,
219-224
-— dopm  226-227
— npototun  208-209
—cneundurkauua  209-210
— TecTUpoBaHue 216
—dopma
— BCIIOMOrarejbHas
249
- — MojaibHasa 246
- —ocHoBHaa 237238
- —TmoOYMHEHHAasa 244250, 267
—3JIEMEHT yIpaBleHUs
— — BBIOOp U PA3MeIeHKe
244-247,259, 262
— — WP KIIOYaTeEN b 262
— — nepeBo  267-268
— — uepapxuyeckas trabauia 267
KHOTIKAa—BBIKJIOYatens 266

245246,




— KHOTIIKa ¢ 3aBUCUMOM pukca-
uuen 266
— KOMOMHMPOBAHHOE OKHO
263-265
—KOMOMHUPOBAHHBICITMCOK
264
— HacTpauBaeMblii TaOJIUYHBII
ajeMeHT 267
— — OKHO crmucka 263, 2052606
— mepekiyaTenb 263
— mosioca MpoKpyTKu 27
- — PACKPBIBAKOIIMHICS CIIMCOK
264-265
- — CBSI3aHHAs Mapa CIUCKOB
268-269
— TeKCTOBOE T10JIe C HacTpauBa-
eMbIMU cBoicTBamMu 273
— — ¢pmaxok 26364

UHTpaHeT—apxurekTypa 18919
KJIUEHT
— TOJCTBIM cm. VHTepHeT—apXx i

TeKTypa, TOJCTbI KIUEHT
— TOHKUI cm. MHTepHeT-apxu-
TeKTypa, TOHKHM KJIUEHT
KJIMEHT-CepBEpHas cucreMa 3,
|86—188; cm. makoce mpunoxe-

TeKTypa
KJIMEHTCKOE MPUT0XEHUE

cM. TIPUTIOXKEHNE, KINEHTCKOe
kmou  35-38, 193
— aJbTepHATUBHBIA 037
—BHemWHUi 7879, 193
— UCKYCCTBeHHBIN 37
—kaHaugat 3346, 63, 66, 78.

244
—OTpaHUYEHUEYHUKATbHOCTHU

91

MpepmeTHbIil yka3aTenb

—mepBUYHBINH 3617, 43, 91.

[78. 185186, 193, 283-284
— nonHbIA 42
— npoctoir 36
—cocTantoi - 36, 42, 46
KOHKaTeHauusa 224
KOHTEKCT Toib3oBarens 257
Koprex |

N

JIOTHKA,

onepat

M

mexanusm CYB]]
179-180

-Microsoft Jet 7, 182-185

— Microsoft SQL Server 7

MHOTOIOKYMEHTHAasl apXUTeKTypa
cm. untepdeliic nonn

rpexzHavnas  93-96

96—97

Opbi

5-7, 55,

JOBATC)18L .

apXUTEKTypa, Moo
[OKVMEHTHAs

MHOTO3HaYHas 3l CHMOCTL
CM. JaHHBbIE, 3aBUCHMOCTb,
MHOTO3HaYyHast

—IaHHBIX (M. JaHHBIE, MOJIEIb
— JIOCTYIa K JaHHBIM OOLCKT!
7-8, 190
Ao 8, 190
DAO 8
RDO 8
— XU3HEHHOTO IuKjaa ||/
— Bogomaga | I¥
—cnupanpHag | 1Y
— 3BOJIIOLIMOHHAs pa3paboTKa

120—121

10, 34,
laH-

— penguuoHHas -3, 9
82, 94, 275, cm. miaion
HblE, MOAEb



HbiW yKa3arenb

— CIlyX0 cm. apXUTEKTYpYy,
IporpaMMHast

MOIIHOCTh

— OoTHomIeHus 12

{

—cBsa3u o4, 6Y

H

Habop pesynpraToB 1)1
JPMATE 151 ) i, 45 [

170; cm. makce HOpMaabHaS
dopma

HopMmanbHas ¢popMa cum. dopma,

HOpMaJbHas

(0]

00BbeKTHAs MOJIC/1h JOCTYIA K JaH-
HBIM CM. MOZIEb, TOCTYTA K
TAHHBIM, OOBEKTHAs

nuuenne 98, 163165, 192,
-CHECK 192
— BHELIHEro kjmoya Yl
— BHYTP ¢ 275-279

— nMamna3oHa 3HaYeHM I JaHHBIX
168,281-282
— IJTMHBI TaHHBIX 179
— Ha ypoBHe atpubyta 192
— Ha YPOBHE JOMeHa
CM. maKyce e 0CTHOCT

JaHHBIX,JOMEHA
— Ha YPOBHE CyLILHOCTI 1
—npoueavpHoe 80
— CCBIJIOYHOM LIEJOCTHOCTHU
. em. makyce 11€I0C |
CChIJIOYHAas

— THTIa TaHHBIX

— (popmara maHHbBIX 278

— 1I€JIOCTHOCTHU f4, 275
CM. MAKce LEIOCTHOU T,
TaHHBIX

— OHU3HEeC—IIpdBHIa 2/d—2/0

— BHYTpeHHee /5176
— Ha ypoBHe 0a3bl JaHHBIX
79-80
— Ha ypoBHEe JoMeHa /475
HOJOKYMCHTHAA apXUTEKTypa
cm. uHTepdeiic moabp3oBaTes,
APXUTEKTYpa, OMHOAOKYMEHTHAs
OKHO lipunoxeHus 231238
240-241
— akTuBHOE 236-237
—nouepHee 235-236

Y10

— OCHOBHOE 4 3
oriepaTop
109, 113114
LLUP 109, 112—113
NSFORM 109—112

omepanus

— Hag JaHHBIMU 40

— Hajg oTHomeHueM 10

OTHOILIIeHUuEe Y

— abcTpakTHOe /58

—arpubyr 12

— 0azoBoe 94

— 3aroJloBoK |.

—Kmod 1536

VMHOTHE KO MHOTUM» 67

— MmoaeaupoBanue Y- 33 52,
65-68

— MOIIIHOCTh

| KO MHOTUM» D&, 252

— mpousBoaHoe 94

— pa3MepHOCTh

— cchblnamoleecss S5—57, 63, 66,
192-193

— ccbutoyHoe 5657, 63. 66,
192-193

— TeJo !

—y4JacTue B CBSI3U 54

OTYEeT

— Ha OCHOBE (OpPM I0JIb30BaTEJb-
ckoro untepdeiica 301

]



— 00paboTKa OMMOOK TPHHTEPA
303-306
moapobueit 299-301

— MOJIb30BaTebCKUL 293,
306-307
— KpUTepuu nocrpoeHus 31l j
— HacTpauBaembiit 307313

— MpPEACTaBJICHUE T LIOBATENI0
302-303

— C UCIIOJIb30BAHUEM arperupo-

BaHHBIX JaHHBIX 300—301

1097907

— cpeacTBa co3naHust Y.
301-302, 307
— COpPTMPOBKA AlaHHbIX 294
— bunpTpel  293-298
— cTaHgapTHbIA 293, 299
— ¢dopmatupoBanue 300

M

e HIXKUHT

301

190

MEePBUYHBIN KIIOY
MEPBUYHBIU

nepecevyeHue
MOHHAS

noaaepkKKa Moib30BaTesst
316-317

— aKTUBHBIA MexaHuam 32730
— MHTEJICKTYaJbHBIA areHT
327-328

— MacCHUBHBI MEXaHU3M
318-322
— BCIUTBIBAIOLIME MOACKA3KHU
319-320

- — cOYeTaHMs KIaBUII
~ — CTPOKA COCTOSTHUSI

— peakKTUBHBI MEXaHU3M
322-327
— 3BYKOBO# curHan 326
— KOHTEKCTHasl ClipaBKa
323-324

cM. KITIOY,

cm. anrebpa pes-

NpenmerHbiyKasaTesb

— coo0ueHus o0 omMnoKax
326-327

MMOJIb30BaTEIb

— UHTEePBbIOMPOBaHUE

120 F
1530—152

[43—144,

— HayuHalomui 2|
— oOyuenne 3283
— ONMBITHBIN 218
— aKkcnept 218
MOJb30BaTEJbCKUIT MHTEpdEiic
cm, WHTepdelic IMoxb30BaTeNsT
npeaMeTHast obnacth 3, 13—14,
28, 163—164
MpeacTaBIeHUE
MPUTOXEHNE

29

194—195

5, 8-9
— dusuueckass apxuTeKTypa
171
CIMEHT—CEPBEPHAs apXUTEKTy-
pa 5, 186—188. cm. maxoce
ApXUTEKTypa, TaHHBIX, IBYX-
YpOBHEBas
— KIIMeHTCKOoe 5, 236
JIOTHYECKAs CTPYKTYpa
— Mojb30BaTesNbckoe 5
— peaam3ansi orpaHUYeHUs
uegoctHoctd 85
— cepBepHOE 5
— cpencTBa pazpaborku 65—
MPUHLIUATI 3aMBIKaHUS 10—11,
cM. makyce oTieparusi, Ham
OTHOIIIEHUEM
ImporpaMMHasl apXUTEKTypa
CcM. apXUTEKTypa, MporpamMMHast
MPOEKTHAsl TOKYMEHTalUsI
cM. TOKYMEHTAllWs, MPOEKTHas
npoekiua 98
MpoMeXyTouHas Tabauiia
cm. Tabiuia, MPOMeKYTOUHAS
npoueaypa 85

laHHBIX

— 043

171




~ T[peoMeTHbI yrasaTens

pabouwnii nmpouecc 79—80, 122,
143-152, 154-155, 163-165,
195, 206,228,232, 238,242,254

-aHanu3 143-144, 148—152

— nokyMeHTUpoBaHue 150152

—3amaya 142—152

pa3MepHOCTb

— oTHoWeHus: 12

—cBs3u 24, 52

pa3sHOCTh M. anrebpa,
pensuuoHHas

peJisiLiMoHHas anredpa
cm. anrebpa, pesiiuoHHas

peJSIIMOHHAs MOIEJb
CcM. MOJIeJb, PEJISIIMOHHAS

pucku mpoekra 204

C

CBsI3aHHBIN 3aMMpoc  cM. 3aIpoc,
CBSI3AHHBIH

cBsi3b 23-25, 50-52, 72, 92,
191-193, 243,247,259

— aTpubyTthl 163

— nBoiiHast 24, 52

~— «MHOTHE KO MHOTUM»
6465, 242, 255-257

—MogaenupoBaHue 3570,
156-163

— MOIIHOCTE 54, 69—70, 160-162

— HamnpaBieHue 08—69

— HeoOs3aTenbHasT 5354

— HesiBHas1 24

— obs3arenpHasg  53—54, 160162

— «OJVH K ogfHOMY» 24—27,
58—63, 92, 195, 242, 247

— «OJUH KO MHOTHM» 24—-27,
248-250

—orpaHuvyeHus 163

— peanu3alus B MOJb30BaTEIbC-
KoM uHTepderice 246-253

24-27,

— nonaHag 53

— pa3MepHOCTb 24, 52
-tun  53-55, 58
-TpoitHast 24, 52, 67-69
— yHapHas 52, 6566
—yuacTHUK 24, 52, 160
—vygactuyHasg 53

—saBHas1 24
cucTeMa 6a3 JaHHBIX 2-5
— apxutektypa 171-172

— I'paHULBl TPUMEHEHUS
124—-130, 136—137, 204
— noKyMeHTUpoBaHue 202—-205
— Kkputepuun 124, 131-135
—Macirab  136—137
— HarnpaBJieHUsl pa3paboTKu
135-136
— M0Jb30BaTEIbCKUIT UHTEepDElic
136
— peasuvoHHas 2,
cM. makdice 6a3a TaHHBIX
-menb  124-130, 135, 204
cucteMa yrpaBieHusl 6a3aMu 1aH-
HbIX (CYB) cm. cucrema 6a3
TaHHBIX
cucTeMHas apxutekrypa 171—172,
192; cm. makoce apxutexTypa
ckangp 9—11, 39
ciyxo6a 172
COBMECTUMBIE THUITBI TaHHBIX
CM. TATI JAaHHBIX, COBMECTUMBIE;
MaHHBIE, TUT, COBMECTUMBIE
coeauHeHue 98-99, 100-109
— BHemHee 103
— —meBoe 103
— —monHoe 103-104
— npaBoe 103
— ectectBeHHOoe 100
—Tabauy  51; cm. maxyce Tabau-
1a, coeJUHEeHUEe
— 9KBUcCOeAuHEeHUe 99



— teTa-coeauHenue 101104
COPTUPOBKA JaHHBIX

cM. JaHHBIE, COPTUPOBKA
cIipaBOYHasl CUCTeMa CM. UHTEp-

(eiic moap30BaTeN; MOIIEPKKA

M0JIb30BaTeIsI
cpeacTBa JOCTyIla K JaHHbBIM

CcM. JAHHBIE, JOCTYII
cchblalolleecss OTHOILIeHUEe

cM, OTHOILIEHUE, CChIIalolIeecs
cChlIOYHAA Tabauma

cm. TabJINIIA, CChIJIOYHAas
CChIJIOYHAs LEJIOCTHOCTh

CM. IETOCTHOCTE, CChIJIOYHAs
CCBIJIOYHOE OTHOILLIEHUE

CM. OTHOLLIEHUE, CCHIJIOUHOE
CTOMMOCTHBIN aHaIu3

CM. aHaJIM3 CTOMUMOCTHBIMI
CTPYKTypa HIaHHBIX M. TaHHBIE,

CTPYKTypa
cyurtHocTh 13-20, 72, 245-247
— aOcTpakTHas 15
— arpubyt 14—19

— B3aUMMOJIEHCTBUE C IPYTUMU
163—165

— MarpaMma COCTOSIHUUM Tepexo-
na 57-58

— 3aBucumas 163

— KOHKpeTHast 15

— MoJeJIupoBaHue
156—159, 243

— HaaTun 24

— o0ObiuHast 53

— MOBTOPHBIN aHanu3 163

—noarun  14—15, 24

— nmomuuHeHHas 247

— mpocTas 243, 247

-CBA3b 23, 52-54, 72

— — C TIpEAMETHOI 00J1acThIO
163164

13-23, 59—64,

MpeomeTHbI  Yka3artens

.

— TexXHUKa npeacrapaeHus 54
—Tun 24
—cmabag 53
—yJacTue
- — B pabouux mpolieccax
164-165
—BcBaI3u 24, 52-53
— LeJOCTHOCTE 90
cxema 06as3bl JaHHBIX
JaHHBIX, CXEMa
ClieHapuil MOJb30BaTEIbCKUN
152-153

cm. Gaza

-
|

tabuuua 10, 190—191,243

— BpeMeHHas 190

— nogYyMHeHHas 253—254, 267

— nmpoMmexyTtouHas 65, 255-257,
311

— cBg3aHHasa 92

—coenuHeHue 51, 193

— COPTUPOBKA JaHHBbIX [93

—cchinammancs 78

— ccputouHass 78

TEJIO OTHOLLIEHUS CM. OTHOLIE-
HUE, TEJIO

reTa—COeIMHEHWE M. COeIUHE-
HUE, TETA—COeIHHEHHE

TAN JaHHBIX 2123, 3941,
87-89, 168-369, 279;
CcM. makce faHHbIE, TUI

—norHyeckuit 73, 261-262

— orpa"HuueHust 262

— oTnpeaeisieMblii MOJIb30BaTelIeM

85-86, 89
— coBMecTUMble 22—23 39
— TEeKCTOBbIN  Z6(—201]

— ¢usnvyeckuii 74

— yucioBoit 261

TOJICTBIA KJIIMEHT cm. WHTepHer-
apXWUTEKTypa, TOJCTHI KIUESHT



MpepmMeTHbIit yKka3aTenb

TOHKWU#N KiIueHT cm. UHTepHeT-
apXuUTeKTypa, TOHKWI KIUEHT

TpaH3aKLuUs 80-81
— 3aBUCUMOCTDL &1
— orkar 8l

Tpex3HauHasl IOTUKa cM. JTOTUKa,
TpeX3HauHas

TPEeXypOBHEBasI apXUTEKTypa
CcM. apXUTEKTypa, MporpaMMHasi,

TpeXypOBHeBas

tpurrep 85, 91, 178, 191

VYaCTHUK CHI3M  CM. CBA3b,
YYaCTHUK

()

bunpTp 293-298
— IO BbIACJIEHHOMY (hparMeHTy
294-295
— 0 3aaHHBIM 3HAYEHUSM B TO-
asax  296-297
— pacimuMpeHHbIn 297-298
dopMma
— HopMasbHast 34
— boitica—Konna 45-49
— propass  42—43, 49
—nepBasa  39-40
-—mngrag 45, 49-51
—Tpetba 43—45, 170

— —uyerBepras 45, 48—49
(opMar TaHHBIX CM. JAHHEIE,
¢dopmar

Q)yHKHI/IOHaJ'[BHaH 3aBUCUMOCTDb
CM. JaHHBIC, (})'y'l-lK!_I,HOI‘ilEJIlelﬂ
3aBUCUMOCTb

e S M, MR B Ry ¢ 2 2

X

XpaHHUMasl Tpolienypa

U

LIEJIOCTHOCTD; CM. MaKdce NaHHbIE,
LIEJIOCTHOCTD

— 0a3el maHHBIX 79

— naHHBIX 72-86, 85, 93
— gexjapaTupHas 85
— Ha ypoBHe atpubyra 76
— Ha ypoBHe 0a3bl JaH-
HbIX 79-80 ,

— — Ha ypoBHE moMeHa /5—77,
85-86
— Ha ypOBHeE nepexonoB 75-76
— Ha YpOBHE cylIHOCTH 76H—78,
86-90
— Hapymienne 84—85

— —orpaHuueHue 72-75,86-90,
178,277-286

— — mpouenypHas 85

— — peamm3anusa 81

— -ccputo4Hasn78-79, 82-83, 86,
91-92, 193, 282—-285

—momMeHa 73-75

mesb mpoekta 122, 124, 204

i

YeThIPEXyPOBHEBasi apXUTEKTypa
cM. apXUTEKTypa, IporpaMMHas,
YeThIPEXyPOBHEBast

3

9KBUCOCAMHCHUE CM. COCNMHE
HUE, 5KBUCOCAUHEHUEC

191—196



006 aBTOpe

Pebexxa Paiiopdan - npuznaHubwlili 3Kcnepm 6 obaacmu pazpabomku u
eHedpenus cucmem 6az danHvix. Onvim ee pabomul 6 OaHHOU obracmu
cocmaesnsiem noumu dea decamka aem. Pebexkka pabomaem He3aeu-
CUMBIM KOHCYAbMAHMOM N0 paspabomke u nodoepicke cucmem 6a3
dauHbIX U cucmem, noddepucusaroujux paboyiue npoyeccol. B 1998 e.
kopnopauus Microsoft npuceouna eii cmamyc MVP3a axmuenyro pa-
oomy 6 epynnax Hnmepnem-nosocmeil.

B nacmosuwee spems Pebexka Paiiopdan npoxcusaem é Amcmepdame
(Huodepaanow). Ceszambcs ¢ Hell MOJCHO no adpecy: rebeccar@ibm.net



JMUEH3WOHHOE COrNALLEHUE MICROSOFT

(NPM1AT3aeM bl K KHUTE KOMITAKT-IMCK)

BTO BAXKHO - IIPOUYUTANTE BHUMATEJIBHO. Hactonumes mmensnonnoe co-
ranienye (manee «Cornamenue”) ABIACTCH 0puAMYecKUM J0KYMEHTOM, OHO 3aKJIOYaeT-
csa mexny Bamu (dpusuueckum wiu ropummueckum HiomM) u Microsoft Corporation (na-
Jaee «koprnopauusi Microsoft») Ha yka3zauublii Bbiie npoaykr Microsoft, KoTopsrii BiI0-
yaer NporpaMMHoe odecneyeHne M MOXKET BKJII0YATh CONYTCTBYIOIINE MY/IbTUMEINIiHbIE U
NeYaTHbIe MATEPUAJIBI, A TAKIKE JIEKTPOHHYIO JoKyMeHTaumio (nasee «[Iporpammubiii [lpo-
JyKr» ). JIio0oii KommnoneHT, BXoaAumi B [Iporpamvustii IIpoxyKT, KOTOpPBI CONPOBORIA-
ercs oraebHbIM CorjameHuem, noanaaaer noj aeicrsue uMeHHo Toro CoriameHus, a He
YCJIOBMIA, M3JI0JKEHHBIX HHMKE. YCTAHOBKA, KONMMPOBAHUE WJIM MHOE MCTIOJIb30BAHKE IAHHO-
ro IIperpavmioro Ipoaykra o3navaer npunsitrue Bamu nannoro Cornamenusi. Ecim Boi
He MPUHUMAeTe 1o YCJIOBHS, ro He IMeeTe NPaBa YCTAHABIMBATD, KONMMPOBATH WJIM KaK-
TO MHAYe UCNOJIb30BaTh 3TOT IIporpammubiii IIpoaykr.

JUILIEH3US HA IIPOTPAMMHBIN ITPOTYKT

IMporpammubiit MMponykr sawmincH 3akoHamMu CoennHeHHbix LLUTaTor mo aBropckomy mpa-
BY M MEXAYHAPOIAHBIMU JIOTOBOPaMHU 10 aBTOPCKOMY TIPaBy, a TAKXKe IPYTMMU 3aKOHAMU U
JICTOBOPAMM T10 MpaBaM Ha MHTEJJIEKTYalIbHYI0 COOCTBEHHOCTD.

1, OBBEM JIMLEH3UMN. Hacrosiee Cornamenue qaer Bam npaso:

a) TIporpamMmHbIii MPoayKT. Bbl MOXeTe YCTaHOBUTb M HCIIONBL30BATE ONHY KOMHUIO [1po-
rpaMMHOro [1poayKTa Ha 0lHOM KoMIbloTepe. OCHOBHO MOJIb30BaTe/Ib KOMITbIOTEPA, HA
KOTOpOM yCTaHOBJIeH faHHbIi [Iporpammublil [TponykT, MomkeT cienars TONLKO 17181 cedst
BTOPYIO KOTIMIO U MCIOJIb30Barb € Ha MOPTaTUBHOM KOMIIbIOTEPE.

b)  Xpanenue WK HCTO/Ib30BAHME B CETH. BbI MOXeTe Takke CKOMUPOBATH WM YCTAHO-
BUTH 9K3eMIUIsip T[Tporpammuoro [lpoiviTa Ha yCTpoiicTBe XpaHeH s, HallpuMep Ha ce-
TEBOM cepBepe, HCEJIIOUMHTENLHO I YCTAHOBKY WJIM 3amycka qaHHoro [IporpamMmmHoro
TTpomykra Ha APYruX KOMITbIOTepaxX B CBOEW BHYTPEHHEI CeTH, HO Torna Bbl MOKHBI
MPUOOPECTH INLIEH3UM Ha KaXAbIi Takoii kommbioTep. JIuiieH3iiio HagaHHbi [Tpo-
rPaMMHBII1 MPOAYKT HEJb3sl UCMOJIb30BaTh COBMECTHO UM OHOBPEMEHHO Ha APYTHX
KOMIIbIOTEpaXx.

¢)  License Pak. Ecnmu Bbl kynuaum oty imiiei3nic B coctaBe Microsoft License Pak, wio-
JKETE CIeNaTh Sl NOTIOJTHUTEIbHBIX KOTIU I [TPOTPAM MHOTO 00eCTieYeHUSsT, BXOMSIIETO B
nanneii IporpammHslii [TpoayKT, M MCMIOIB30BaTh KaX Ayl KOMUIO TaK, KAk ObUIO OTTH -
caHo BbIle. Kpome toro, Bel mosyuyaere mpaBo caenath CoOOTHETCTBYIONIEE YMCIIO BTO-
PUYHBIX KO IUTsl MOPTATUBHOTO KOMITLIOTEPA B LEJSIX, TAKXKE OTOBOPEHHBIX BhILLIE.

d} TIpumepsl Koga. DTO OTHOCUTCST UCKITIOYMTENBHO K OT/eNLibiM yacTsiM [Iporpamm-
Horo [IponykTa, 3asiBA€HHBIM KaK IpUMepbl Koza (zanee «[1pumepLi» ), eciu Takonsie
BXOZAT B coctaB [IporpammHuoro IIpoaykra.

i) Wcnomb3oBanue u MoAk(pHEALA. Microsoft maer Bam mpaBo ncmonb30BaTh U MO-
NHDHIPOBATE HCXO/IHBH Ko TTpUMepOB TIpU YCIOBUK COOMOaeH s TTyHKTa (dd)(iii)
Huxe. Bbl HE MMeeTe mpaBa pacpoOCTPaHsTh B BHIE UCXOAHOTO Koxa HU [Ipume-
PBI, HA X MOIUDHLHPOBIHHYIO BEPCHIO.



ii) Pacnpocrpansiemsle aitbl. [Ipu cobmronerun ryHrra (d){iii) Microsoft naet Bam
NPABG Ha CBOOOHOE OT OTYKMCIICHUY KOTIMPOBAHUE W PACTIPOCTPAHEHHUE B BHIE OfLek-
THOTO Kofia [IpuMepoB mitu 1 ¥ MOIUGUIIMPOBAHHON BEPCUY, KPOME TeX YacTeil (MIu
WX MOIMCHLIMPOBAHHBIX BEPCUT), KOTOPLIE OTOBOPEHHI B daiiie Readme, oTHOCsEeMes
K nasyomy [porpar sunovy [IpoRyKTy, Kak He rojiiexalime pacpoCcTpaHeHUIO.

iii) TpebGoBaHMs K pacrpocTpaHeHuo (paiiioB. Bel MoxeTe pacrnpocTpaHsATh Gailibl,
paspeleHHbIe K paCIPOCTPAHEHMIO, TIPH VCIOEUN, YTO: @) PACIIPOCTPAHSIETE UX B
BUIe OOBEKTHOTO KOIa TOJIBKO B COUYETAHUU CO CBOMUM IIPUJIOXKEHHEM M KaK €ro
4acTh; 0) He MCIONb3yeTe Ha3BaHKe, SMOJIEMY MJIU TOBapHbIE 3HaKK Microsoft st
MPOABUXKEHHUS CBOETO MPUJIOXEHMS; B) BKII0YaeTe umeioiyiocs B [I[porpaMMHOM
TTpomykTe CCHUIKY Ha aBTOPCKHE TIpaBa B COCTAB TUKETKU M 3ACTARKH CBOETO TPH-
JIOKEHHUS; T) COTIaCHBI OCBOOOIUTH OT OTBETCTBEHHOCTH M B3STh Ha CeOS 3alUTy
Kopropaimu  Microsoft OT TOObIX MPeTeH3MiA WM MPECIeNOBaHMIA 1O 3aKOHY, BKIIO-
yas cyneOHble U3IEPXKKH, ECII TAKOBBIE BOSHUKHYT B Pe3y/IbTaTe MCIIOJIb30BAHNUS
WJTH PACTIPOCTPAaHEH ST Balliero mpmmoXeHusT; 1 /1) He NonvekacTe TalbHeHIero pac-
MIPOCTPAHEHUS KOHEUHBIM 1011530 BATENEM CBOETO nprackerus. [1o moBomy oTdmc-
JIEHUH U IPYTUX YCIOBUM MM LIEH 3 H IPUMEHUTETBHO K MHBIM BUIAM HCTIONB30RA-
HUSL WIM pacnipocTpaHeH s paclpocTpaHsIeMbIX thaiinos odpamaiiteck B Microsoft.

MPOUME IPABA U OTPAHUUYEHUS

*  OrpaHMYeHMs HAPEKOHCTPYKIMIO, eKOMIHIAUNI wm3accembaupopanne. Bl He
uMeeTe TIpaBa PEKOHCTPYMPOBATh, TEKOMITMIUPOBATD WM AH3aCCeMBInpoBaTh TaHHBIH
[Mporpammusrii [TpoxykT, Kpome TOTo cirydasi, KOT/A TakKasi JeATeNbHOCTE (TOJBKO B TOM
Mepe, KOTopasi He0OX0AMMA) SIBHO Pa3peIaeTcsi COOTBETCTBYIOIINM 3aKOHOM, HECMOT-
psI Ha 5TO OTPaHUYCHUE.

+ Pasnenenue kommoHeHTOB. JlaHHbBIN [TporpaMMHBIi T poayiT AHLIEHINPYETCA KaK
eMMHBIA MPOAYKT. Ero KOMIIOHEHTHI HEeJIb3sI OTACISATH APYT OT APYTa ISt UCIIOIb30Ba-
HUs Oosee 4eM Ha OTHOM KOMIIBIOTEpE.

* Apenna. lannsiit [IporpamMusbiii [TpogyKT Henmb3s ciaBaTh B IPOKAT, TIepeiaBaTh BO
BpPEMEHHOE MOJIb30BAHUE W YCTYITATE AJISI MCITOJb30BaHUS B MHBIX LIEJISIX.

*  Ycnyru ro TeXHU4ecKoi nomaepskke. Microsoft Moxker (HO He 00si3aHa) MpenoCTaBUTh
Bam yciyru o TexHu4YecKoil moanepxke naHHoro [IporpammHuoro IMponykra (fanee
«Yenyrus). TlpemocraBieHue YCIyT peryInupyeTcsl COOTBETCTBYIOIIMMU TTPaBUTIAMU 1
nporpaMmmamu Microsoft, omrcaHHBIMU B pyKOBOICTBE MOJIb30BATEST, 3JTEKTPOHHOI
IOKYMEHTALMU U/WIK APYTUX MaTepuanax, myoaukyeMbix Microsoft. JIto6oii nonoaHu-
TeJbHBIIA TPOrPaMMHBIIA KO, PEIOCTABICHHbIN B paMKax YCIyT, CIefyeT CYUTATh Yac-
Thio faHHOrO [IporpammHoro IpoxykTa W MoAmagalomMM IO ASWCTBUE HACTOSIIIETO
Cornamenust. Yto Kacaetcst TeXHUUECKO# nHMOPMALINK, NperocTarIseMoi Bamu kop-
nopauny Microsoft mpu ucnons3zoBaHuu ee Yciyr, To Microsoft MoxeT 3a1eHCTROBATL
9Ty UHGOPMALMIO B AC/I0ERIX LeNsIX, B TOM YKCIIe 111 TEXHUYECKON MOANEPXKKH MPo-
IyKTa 1 pa3zpaboTku. Mcrosb3ys Takylo TexHUuYeckylo nHGopMmauuio, Microsoft He Oy-
JIeT cchutathesl Ha Bac.

* Tlepemaya mpaB Ha porpaMMHoe obecrieyeHre. Bbl MoxeTe 6e3BO3BpaTHO yCTYMUTh
BCe MpaBa, peryiupyeMblie HacTosuM CornalieHueM, Py yCI0BUH, YTO HE OCTaBUTE
cebe HMKAaKHMX KOMWii, epesaauTe BCe COCTaBHble YacTH AaHHoro [IporpammHoro IIpo-
IyKTa (BKJIHOYast KOMITIOHEHTHI, MyTbTUMEAUNHBIC U TIEYaTHBIC MATCDHAIILL, TI00bIE 00-



Hornexus, ComtalieHue U cepTUdUKAT MOLTHHHOCTHA, €CJIM TAKOBOW UMEETCS) U TP -
HUMAIO1AS CTOPOHA COIJIACUTCS ¢ YCI0BUSIMM HacTosiiero CoraieHust.

o [pexpamesme neiicrenn CorareHus. bes yiep6a s mo6erxapyrix nmpas Microsoft
MOXET MPeKPaTUTh AeUcTBUE HacTOAIErO CoTIaleHus, ecid Bel HapymmTe ero ycio-
BUs. B oM ciyyae Bbl 10KHBI Oy/ieTe YHUUTOXUTD Bce KOMUU JaHHOTO FlporpaviM-
Horo [Iponaykra BMecTe CO BceMU ero KOMIMOHEHTaMHU.

3. ABTOPCKOE ITPABO. Bce aBTopckue TipaBa U mpaBo coocTBeHHOCTH Ha [Tporpamm-
Hblii [Tpoaykr (B ToM uncie 1o0ble M300paxeHus, dororpadun, aHHMallki, BUIEO,
ayuo, My3bIKy, TEKCT, IPHMEDE! KO, PACIIPOCTPaHsIeMble (haiiibl U AlIIETh, BICTIO-
yeHHbIe B cocTaB [Iporpammuoro [Ipoxykra) v ji00bie ero KoMUY MPUHAIEXAT KOp-
nopatu Microsoft miu ee nocrapuidkas. [IporpamMmmHublit [TpoayKT oxpaHsieTcst 3aK0-
HONATENLCTBOM 00 aBTOPCKUX MPaBax v MOJOXEHUSIMU MEXIyHapOAHBIX JOTOBOpoB. Ta-
KUM 00pa3oM, Bbl 1omkHbI 06paiiiaThes ¢ gaHHbIM [IporpammubiM TIpoaykTom, Kak ¢
JOOBIM IPYTHM MATEPHATOM. OXPaHseMbIM aBTOPCKMMU TIPaBaMU, C TeM HCHIOUEHHEM,
4yTto Bbl MOXeTe ycTaHOBUTH [IporpammHbiil [IpoayKT Ha OMH KOMIIBIOTEP TIPU yCIIO-
BUU, YTO XPAHHTE OPUTUHA UCKIIIOUUTEJIBHO KaK PE3EPBHYIO WX aPXMBHYIO KOTIHIO.
KornupoBaHue neyaTHbIX MaTepUaoB, nocTassieMbix BMecTe ¢ [TporpaMmmubiM T[Tpoayk-
TOM, 3alpeLiaeTcsl.

OrPAHUYEHWE FTAPAHTUW

JIAHHBIV TPOTPAMMHBIN TTPOJTYKT (BKJIFOYAA MHCTPYKILAM 10 EFO MCTIONBIOBA-
HUI0) MPEJOCTABJIAETCH BE3 KAKOW-TMBEO TAPAHTHUU. KOPTIOPALIMA MICROSOFT
CHUMAETC CEBA JIIOBYIO BOSMOXHYIO OTBETCTBEHHOCTE, BTOMYMCIIE OTBET-
CTBEHHOCTDb 3A KOMMEPYECKYIO HEHHOCTb MJIN COOTBETCTBME OTPEJEJTEH-
HBIM LEJIAM. BECb PUCK I1O UCITOJIb30OBAHMIO MJIM PABOTE C ITIPOTPAMMHBIM
MNMPOAYKTOM JTOXHUTCHA HABAC.

HU PN KAKHXOBCTOATEJIBCTBAX KOPTIOPALIMA MICROSOFT. EE PA3SPABOTUNKH, A
TAKXE BCE, 3AHATLIE B CO3JAHUU, ITPOU3BOACTBE U PACITPOCTPAHEHWU IAHHO-
IO MPOTPAMMHOTO MPOAVKTA, HE HECYT OTBETCTBEHHOCTH 3A KAKOW-JTMBO
VILEPB (BKJTHOYAS BCE, BE3 UCKJIIOUEHUS, CIVYAU YITVILEHHOM BBITOMIBL. HAPY-
LLIEHUS XO3IMCTBEHHOM AESATEIbHOCTH, TIOTEPU MHPOPMALIMU ¥ili APYTUX
YBBITKOB) BCJIEACTBUE MCITOJb30BAHUA MUJIN HEBO3SMOXHOCTH HMCTIOIL30BA-
HUA JAHHOI'O TPOTPAMMHOTIO [TPOIYKTA WM JOKYMEHTALUWH, JIAKE ECJIIU KOP-
IMMOPALIMA MICROSOFT BbUIA MZBEIIIEHA O BOSMOXHOCTH TAKUX MOTEPhH, TAK KAK
B HEKOTOPBIX CTPAHAX HE PABPEIIEHO MCKTIOYEHHWE WIW OTPAHUYEHWE OTBET-
CTBEHHOCTH 3A HETTPEIHAM EPEHHBIV YILIEPB, VKASAHHOE OTPAHUYEHWUE MOXET
BAC HE KOCHYTbCH.

PA3SHOE

Hacrosiuee CornalieHue peryaupyercs 3aKoHoaare scTeoM urata Bammurron (CLIA),
KpoMe ciTyyaeB (4 JTUIIb B TOM Mepe, HACKOJIBKO 3TO HEOOXONMO) UCKITIOUUTETBHOI I0pUC-
JIVKITAY TOTO TOCYIapCcTBa, Ha TEPPUTOPHU KOTOPOTo uctonb3yercst [Tporpammustit [TpomykT.
Ecnu y Bac Bo3HMKIIM Kakue-JM00 BOMPOCHI, Kacatiinecs Hactosiero CoraiieHus, nim
ecnu Bbl xkenaere cBsazatbesi ¢ Microsoft no j1000i Apyroii npuurHe, noxanyiicra, oopaluaii-
TeCh B MECTHOE MpeAcTaBUTEIbCTBO Microsoft uau numute no aapecy: Microsoft Sales
Information Center, One Microsoft Way, Redmond, WA 98052-6399.
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M3 kaxporo Homepa Windows 2000
Magazine/RE Bbl GyneTte nonyyatb
camylo MOCNEeOHIo NHGOPMALILIO O
TOM, Kak pobutbest ot Windows 2000
Professional n Windows 2000 Server
MaKCUMasTbHON NMPOHU3BOANTENBHOCTH.
Bbl y3HaeTe, kakme CyLecTByOT
NporpaMMHbie NPOAYKTbI Af1s
Windows 2000 1 kak oHn paboTaioT,
kak Windows 2000 Professional vnu
Windows 2000 Server BegyT cebsi B
ceTn, kyaa obpallaTbCsl 3a MOMOLLbIO
N MHOroe, MHOroe Opyroe.

Kak nognucuvk xypHana,

Bbl 6ynete umetb 6ecnnatHbllii OCTYN
K SNEKTPOHHBIM MPUITOXEHNAM
“Mpodpeccnonanam Windows
NT/2000" n “SQL Server Magazine
ONLINE". B Hux Bbl HanpgeTe
[LOMNOSHATENBbHYIO MHbOPMaUMIO MO
OMNepauyoHHbIM CUCTEMaM CEMEICTBa
Windows 2000 1 npoayktam,
paboTaloLmM Ha X OCHOBE.

www.win2000mag.ru

o T

e At ekt

~ letters @ win2000mag.ru

Mopnuexa so acex DTOENEHWAY CEAZM no katanory Pocnedatn — 79741, AP — 38185
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¢ Bce anga paspa6otkm MO

Moyemy onbiTHbIe paspaboTiMHN NPHOGPeTAIT HY)XXHbIe
Ans nx paéoTbl NporpamMmmbl B kKomnanux SoftLine?

8 Wx npuBnekalT HU3KME LEHbI, T.K. KOMMNaHUS paboTtaer Harpa-
MyIO C BEHOPaMMU.

+ VX NpuBnekaeT MMEeIoLWancs BO3MOXHOCTb MONy4eHusa OemMo-
BEpcUii U OOHOBNEHUIA.

i B Bbibope nporpaMM UM nomorarT katanor SoftLine-direct n
cant www.softline ru.

# bonbllas YacTb accopTumenTa Softline gns paspaboTynkos He-
AOCTyrnHa B APYyrmnx KOMrnaHunax.

Kaxwe sTanbl paspalorTky OXBaTEIBAST NPOrpaMMHOe
sGecneuenne, nocrasnmemoee SoftlLine?

# TpoektuposaHve nporpamm  (Microsoft, CA/Platinum,
Rational, SitverRur, Quest).

LLI CoemecTHas pabota (Centura, Merant, Microsoft).

*  Ynpaenenue npoektamun (PlanisWare, PlanView, Microsoft).

1 Hanucanve koma (cpeowl paspabotkm Allaire, Borland, 1BM,
Microsoft, komnoHeHTsl Allround Automation, ComponentOne,
Crystal Decisions, Janus, Sitraka, Stingray).

L OnTumuzaumsa koga (Compaq, Fuji, Intel, MainSoft, Sun,
Sybase, Tenberry).

L] Otnapka v tectmpoBaHme (NuMega, Intuitive Systems, Segue).

L YnakoBka npunoxenuii (InstallShield, Wise Solutions).

LIl PassepThiBaHMe u nopaepxka (Remedy, RoyalBlue, CA,
Network Associates).

# O6yuyeHve nonb3osatenert (Adobe, Allen Communications,
click2learn.com, eHelp, Macromedia, Quest, Ulead).

SoftLine — 310 cBOOOAA BbIOOpPa

O6pamvBwmch B Softline, Bbl B kpaTyanLume Cpokm peumte npobnembl ¢
NPOrpamMMHbIM obecnedeHneM. MoNyYnB KOHCYNbTALMIO MEHEKEPOB,
4aCTb 13 KOTOPbIX 3HAKOMa C PaboToM Pa3paboTHMKOB HE NMOHACSLILLIKE
(Ha cobcTBEHHOM OMbITe), Bbl NOAGEPETE BCE HEOOXOAMMOE /11151 PabOoThbI
B gallell obnact - OT uHTerpupoBaHHoi cpeabl RAD - [0 roToBbiX
KOMMOHEHT. [Mpn 3TOM Mbl OCTaBUM BbIOOP MOEONOrMN pPa3paboTkm 3a
BaMM - Hanpumep, OJ1s PErYSSPHOro Mosly4eHnst HbopMaumm 0 Npo-
OYyKTax n TexXHONOruMAx, Bbl CMOXETe noanucatbes Ha Microsoft
Developer Network, Sun Developer Essentials umm Ha Hally coBGCTBeHHYIO
pacchbinky KoMnakT-auckos - SoftLine Support Subscription, npepoctas-
NAIOLLYI0 DOHOBNEHWA Y AEMO-BEPCUN BCEX BELYLLYIX MPOV3BOAUTENEN.
Komnanus SoftLine Takxe NoMoxeT Bam B BbIGope 06y4aroLLmMX KYPCOB.
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NPOrPAMMMCT

MpodeccuoHanbHbii
KYpHan, TNOCBALGHHbIN
UCKIIOYUTENBHO  BOMPO-
cam paspaboTku. Hatum
aBTOpbl - npogdeccuo-
HaMbHbIE NPOrpamMmuc-
Tbl, KOTOPbIE /A&715TCH C
HUTATENAMI  «CEKPETaMM
mactepctea». Mbl ny6-
JINKYEM MaTEpUans o ca-
MbIX COBPEMEHHbIX Tex-
HONMOTWSIX W CpeacTaax
- pas3paboTku, cratuu 0
MPUHUMAMAX ¥ MEeTodax,
TEOPUK N NPaKTMKe Mpo-
rpammuposannd, M
npeqiaraeM ©iatsit Ha
cambig pasHble «npo-
TpaMMepckue»  TeMmbl,
MOBOTO YPOBHA CROXHO-
CcTn

Moanucka
WHpekc B Katanore arexrcrea ‘Pocnevars” - 80467, B katanore
"Mpecca Poccun™ - 45775,

WWW.programme.ru
info@programme.ry
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WUsparenbcTeo «Pycckaa Pepamimua» — naptHep Microsoft Press B Poccumn —
npeanaraeT WWPOKUIA BblIGOp nuTepaTypbl
no COBPEMEHHbIM I/IH(I)OpMaLWIOHHI:IM TEeXHOJIOrMam.
Mbl nepeBoavM Ha pycckuii 93blK GecTcennepbl BeAyluMX U3AaTensCTB Mupa,
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OCHOBHbI€ MOHATUA, a TaKXe NMpPpuUHUUNbI
U MeToAbl, NOJZIOXXEHHbIe B OCHOBY

pensiuuoHHOW Moaenu;
OTa kHUra noMoxet Bam paspabaTbiBaTb
noapoGHoe onucaHne BO3MOXHOCTEN,

npepocTaB/iSeMbIX LWMPOKO pacnpo-
CTpaHEeHHbIMU CpeAcTBaMMu pa3paboTku
pensuMoHHbIX 6a3 gaHHbIXx — Microsoft
Access, Microsoft SQL Server,

a TakXe NoJHblii 0630p cpeacTB

KOMMeEpYeckne nporpamMmmMHble npoayKTbl

C UCNONb30BAaHNEM COBPEMEHHbIX TEXHONOMUIA.
B Helt n3noxeHbl TeEOpPETUHECKNE CBEAEHUS

O pendaunOHHbIX 6a3ax AaHHbIX U OCHOBHbIE
MPUHLMNbI NPOEKTUPOBAHUSA MPUNOXEHWNIA,

paGoTaiowmx ¢ 6azamu aaHHeix. OcoGoe Microsoft Visual Basic ans cosgauus
BHUMaHVE yAeneHo COGCTBEHHO MPoLeccy BbICOKO3() (D EKTUBHbIX MPUIIOXKEHUA,
paspaboTkn CYB/, 1 ncnonb3yemoim pa6oTaowux c 6azamu AaHHbIX;

npn 3TOM TEXHOJIOMNAM.
OTBE€Tbl HA TUNU4YHbIE BOMNMPOCHI

U cnocoObl yCTpaHeHus npoonem,

BO3HMKalOWMX Npu pa3paboTke
OMbITHLIM  paspaboTyrKam. 6a3 paHHBIX;

KHunra copoepxmnt MHOXECTBO NMPUMEPOB,
NMONE3HbIX Kak Ha4dnHawwnm, Tak n

coBeTbl N0 CO3AaHUI0 YA06HOrO
nonb30BaTeNbCkOro UHTepdeica
ANS NpUNoXeHui 6a3 AaHHbIX;

%ﬂ Ha npunaraemom
B4/ KOMNaKT-gUCKe:

cBeAeHusi 0 pa3paboTke CTPYKTYPbI

# [IOKYMeHTbI U wabnoHbl Microsoft Word, AaHHLIX Ha 0CHOBE PabouMX npoueccos

KoTopble nomoryT Bam B cozpaHum
AOKyMeHTauuu npu paspadotke CYB[;
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