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BBepgeHue

OpraHusaius aBTOMATU3UPOBAHHBIX CHUCTEM 3aHAMAET 3HAYM-
TEJIbHOE MECTO B CTAHOBJICHUMM €JMHOIO MHPOPMALIMOHHOTO MPO-
CTPAaHCTBAa U KOMMbIOTEPU3ALIMA MHOTUX ACIIEKTOB MPOMBILIIIEHHOM,
XO3SMCTBEHHON U yueOHOU JEesTeIbHOCTH, Pa3IMuHbIC HATPaBJIC-
HUSI KOTOPBIX CBSI3aHbI C XpaHeHHMEM M 0O0paOOTKOW OOJNbLINX
MaccUMBOB JaHHbIX. OOpallieHne K MacCUBaM JAHHbIX JIE)KUT B OC-
HOBE MPAKTUUYECKU JTIOOOH KOMMBIOTEPHOU CUCTEMBI, TOCTPOEHUE
KOTOPOH B TOW WMJIM MHOW MEPE CBSI3aHO C MCIOJIb30BAHUEM 0a3bl
JTAHHBIX.

KHura sBnsieTcss MpakTUYECKUM PYKOBOJCTBOM IO pPEANIU3ALNU
6a3 mqaHHbIX. OHA HAMUCcaHa C YYeTOM COBPEMEHHbIX TPeOOBAHUM,
NpCABABIIACMbBIX K HpaBHHbHOﬁ opraHusanmu 0a3 JAHHBIX U OXBa-
ThIBaeT OOIIMPHBINA TEOPETUYECKHI U MPAKTUUYECKUN MaTepualr:
pesiLMOHHAs MOJETIb JAHHBIX, PeIsILMOHHAs ajnredpa, yriyOJieH-
HOE 3HAKOMCTBO ¢ si3bikoM SQL, co3gaHue moiib30BaTeTbCKUX
NpuIoXKeHU cpeacreamMmu Microsoft Access, pazpaboTka KIMEHT-
CEepBEPHBIX NMpUIoXeHui cpeacreamu InterBase u 1. 1.

B kHUrE UCMOJIb30BaHbI CJACAYIOLIME MTPOTPAMMHbBIE NPOAYKThI;

U Microsoft Access — cuctema ynpaBlIeHUs PEISLIMOHHBIMU Oa-
3aMU TaHHBIX TS CO3JaHUs PA3IMYHBIX aBTOMAaTU3UPOBAHHbIX
MTPUIIOKEHUH;

U InterBase — mpoMblljIeHHBINH cepBep 0a3 JaHHBIX IS CO3Ja-
HUS TPUITOXKEHNUI TUIA "KIIMEHT-CEpBEP";

U Delphi — 00beKTHO-OpUEHTUPOBAHHASL Cpela MPOTPaAMMU-
poBaHUS A pa3pabOTKU KIMEHTCKUX MPUIOXKEHHUH MOJIb30-
BaTeI.

HpeHCTaBHCHHbIC B KHUT'C ITPUMCEPHLI U 3aJa4u, a TAKKC OoJbIIoe
KOJIMYECCTBO HWHAWBUAYAJIbHBIX 3a1aHUM npcaHasHauyCHbl  1JId



2 BeedeHue

yrny6neHHoro OCBOCHUA PAaA3/IMYHbIX MPAKTHYCCKUX AaCIICKTOB,
CBSI3aHHBIX ¢ OazaMu JAaHHBbIX.

Knura cocrout u3 7 riaB, Kaxaasi U3 KOTOPbIX MOCBSIIEHA ONpe-
JIEJICHHOW TeMaTHUKe pealiM3aluy JUOO0 MCMOIb30BaHMs 0a3 JaH-
HbIX. MaTepuan KHUTU MOXET ObITh MOJIE3EH:

U B kauecTtBe yueOHOTO MOCOOMS JJIsI CTYACHTOB, W3Yy4alOILIMX
6a3bl TaHHBIX B PAa3MUYHBIX Kypcax cucteM oOpaboTKM JaH-
HbIX, CUCTEM YIpaBJieHUs Oa3aMu JAHHBIX U T. ]I.;

U npenonmaBatensM Npu MOATOTOBKE JIEKUMHA W TMPOBEACHUU
MPAKTUYECKUX U TabopaTOPHBbIX paboT;

U monb3oBaTensM, pa3paboTUYMKaM W MPOTPaAMMHUCTAM — JIJIsI
pacuiupeHusi npoeCCUOHAIBHBIX BO3MOXHOCTEN MPU UCHOb-
30BaHUM CPEACTB MPOEKTUPOBAHUS U peann3anuu 0a3 JaHHBIX.

ABTop Bbipaxaer OnarogapHocts 3aiiny Oputo Dayapnosuuy,
I'opunuko Cepreto AnekceeBuuy U llernoBoii Onbre JIeoHUI0B-
HE 3a MOMOIllb, OKa3aHHYIO MPU MOJArOTOBKE PYKOIMUCH K M3Aa-
HMIO, 4 TAK)X€ BCEMY M3ATEIbCKOMY KOJIJIEKTUBY I'pymiibl "BXB-
IleTepOypr".
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OcHoBbI 6a3 AaHHbIX

B cepenune 60-x TOAOB pa3BUTUE BBIYMCIUTEILHOU TEXHUKH, a
TaKk)Xe MOTPEeOHOCTH OOIIECTBA, MPEXK/IE BCErO, MOTPEOHOCTU Me-
HE/DKMEHTA, MPUBEIU K TMOSBJICHUIO MEPBbIX KOMMEPUYECKHUX WH-
(hOPMALIMOHHBIX CUCTEM, KOTOPbIE TO3BOJIMIM XPAHUTh JUIMTEIBHOE
BpeMs 1 0O0pabaThiBaTh HEOOXOAMMYIO MH(POPMALMIO, MPEACTAB-
JIIOIIYIO COOOM OOJIbIITME MACCUBBI TAHHBIX,

IMepBbiec KOMMepUecKkre MHPOPMALIMOHHBIE CUCTEMbI UCIOJIb30BA-
JIMCh, TPEXKJE BCEro, JUIs BEACHMS OyXralTepuu: COCTaBJICHUE
pa3jMuHbIX OTYETOB, BEJAOMOCTEH, CBOJOB U T. 1. Kak mnpasujo,
3TU CUCTEMbI BBITIOJIHSIIM OCHOBHBIE (PYHKLIMU MO 00paboTKe 10-
KYMEHTOB, B CUJIy YeTO OHM TOJYYWJIM Ha3BaHHUE cucmem o0pa-
OOMKU OAHHDIX.

C TOYKM 3pEeHMs] OpraHu3aluuu AaHHbIX 3TO ObliIM (QalaoBbIE cHC-
TEMBbI, MO3BOJIABIINE XPAHUTDb OOJIbIIOE KOJTMUYECTBO MHPOPMALIUN
B TEUEHHE MPOJOJDKUTEILHOTO BpeMeHU. OJHAKO TepBbIe WH-
(bopMaLMOHHBIE CUCTEMbI BBIMOJIHSJIA B OCHOBHOM JIMIIb KaHLIE-
JIAPCKYI0 paboTy m obiajganu PpsSaoM CYIIECTBEHHBIX HEIOCTAT-
KOB. B oOlieM ciiyuyae 3TM CMCTEMbl HE AABAJIM TAPAHTUHU, UTO
JaHHBbIE HE OyAyT MOTEPSIHBI, €CIM OHU HE CKOMUpOBaHbl. OHU HE
MOJJIEPKMBAIIM TaKKe 3PPEKTUBHOTO JOCTYyINA K JaHHBIM, PacIo-
JIO’)KEHHBIM B HEU3BECTHOM (paiise, s3bIK 3aMpOCOB HA JAHHBIC B
¢datinax u T. 1. Jlonyckas mapajuieabHbIA T0CTyN K ¢ailmaMm MHO-
JKECTBA M0JIb30BATENIEH MJIM MPOLECCOB, OHU HE MPEAOTBPAIIAIOT
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CUTyalMM M3MEHEHUsI OJHOrO U TOro e (Qaida OJHOBPEMEHHO
MHOTMMH MOJb30BATCIAMU, MO3TOMY H3MCHCHUA OAHOI'O U3
NoJib30BaTeseil B Qaiiie MOryT BOOOUIE HE TOSIBUTHCSL.

bosee no3gHue cucTemMbl NEPELIM K HAKOTUJIEHUIO U yIIPAaBJIEHUIO
nH(popMaLUel, KOTOpasi Ha CErOJHSLIHUI MOMEHT SIBJISIETCS] BAX-
HeHKMM (paKTOPOM CYLLECTBOBAHUS OO0 OpraHu3aLuu.

IlepBoie cucTembl ynpapnenus 60azamu maHHbIX (CYDB /1) Bo3HMKIN
M3 CUCTEM, KOTOPbIE OOECIEUMBAIIN MOJIb30BATENIO BO3MOXHOCTD
BU3yaJbHO BOCIPUHUMATH JAHHbIE B OCHOBHOM TaK, KaK OHHU
XpaHWINCh. B 3TUX cUCTEMAx NMPUMEHSJIMCh PAa3IMYHbIE MOACIU
JAHHBIX JUISl OMMCAHUSI CTPYKTYPbI XpaHUMOW nHpopmMaiuu B Oa-
3¢ JAaHHbIX. [JIaBHbIE M3 HUX — HMEPAPXUUYECKAsT MOJECIb, OCHO-
BaHHAs Ha JCPEBbSIX, U CETEBAsi MOJIENb, OCHOBaHHAsI Ha rpadax.

Hepocrarok MNEPBLIX MOJICJICHA M CUCTEM COCTOSI B TOM, YTO OHH
HC MMOAACPKHUBAJIU A3BIKH 3aIlIPpOCOB BLICOKOI'O YPOBHA.

B 1970 roay nosisuiiacek cratesa Darapa Kogaa o npeacraBieHuu
JAHHBIX, OPTaHU30BAHHBIX B BUJIE IBYMEPHbIX TaOJuL, Ha3blBae-
MbIX oTHoweHusIMU (Codd E. F., "A relational model for large
shared data banks", Comm. ACM, 13:6, pp. 377—387). C storo
MOMEHTA PEISILMOHHAS MOJE/b IUMPOKO MCHOJIb3YETCS MPU CO3-
JAHUU pa3iuyHbIX 0a3 naHHbIX. ClleAyeT OTMETUTh, YTO IMOJIb30-
BaTelb PEISIIMOHHON CUCTEMbI HE CBSI3aH CO CTPYKTYPOM MaMsiTH,
B OTJIMYME OT MOJib30BaTeNs nmpexxHux cucreM bBJl. 3anpockl Mox-
HO BBIPAXAaTh Ha f3bIKE OYEHb BBICOKOTO ypoBHS. [TocTaBmmkom
MEPBbIX PESIMOHHBIX U pernpe3eHTanmoHHbix CYBJl 6bu1a up-
Mma IBM.

IIpumepamMu cuctem, B KOTOPBIX MCHOJB3YIOTCS 0a3bl JAHHBIX,
MOTYT OBbITh pa3nuuHble OAHKOBCKHE CUCTEMbI, CUCTEMbI PE3EPBU-
POBaHUSI aBUALMOHHBIX JIMOO KEJIE3HOJOPOKHBIX OWIETOB, pa3-
JIMYHBIE CUCTEMBI aBTOMATU3MPOBAHHOIO YMPABJIEHUSI MPEAIPH-
STUEM U T. 1.

B HaCTOAIECE BPEMA CUCTEMBI YIIPABJICHUA OazamMu JAaHHBIX JOJIK-
HBbI CJIIYXKWUTb, NMPEKIAEC BCEIO, OCHOBOM I/IH(bOpMa]_[I/IOHHbIX CUCTEM
KOPIIOPATUBHOI'O YIIPABJICHUA U MIOAACPKUBATHL IPUHIUIT OTKPbI-
TOM CUCTCMbI, OCHOBY KOTOPOTO COCTaBJACT COIrJIACOBAHHOCTb
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00BEIMHEHHOTO BMECTE pPAa3JIMYHOTO O0OpYyAOBaHUS U TMpPO-
rPAMMHOTO ODecredeHus.

NMoHATMe 6a3bl AaHHbIX

IMoxn cucmemoir ¢ 6azoii daunvix OOBIYHO MOHUMAaETC ro0asg WH-
(opMalLlOHHas cCHUCTeMa Ha 0a3e KOMIbIOTepa, B KOTOPOil JaHHbIE
MOT'YT COBMECTHO UCHOJIb30BAThCS MHOTUMHU ITPUITOKECHUSIMHU.

IMosicHum Taxke HCKOTOPbIC OCHOBHBLIC IOHATHUSA, CBA3AHHBLIC C
JaHHBIM OIIPECACIICHHUECM.

Jlannvie — pa3po3HEHHBbIE (aKThl MPEAMETHON objactu (omuca-
HUs, OMPOCHBIC 1 AHKCTHLIC IAHHbLIC, BEAOMOCTU U T. IL.).

HUngopmayuss — opraHn3oBaHHbIe 1 00paboTaHHBIC JaHHBIC, KaK
MpaBwiio, MH(pOpPMALUS MPEACTABISAET COOOH CTPYKTYPUPOBAH-
HbIe ()aKThI MPEAMETHOM 00JIACTH.

( 3amedyaHue )

YacTo npw paccmoTpeHun pasfnyHbIX BOMPOCOB, CBA3aHHLIX ¢ 0b6pa-
GOTKOW MHpopMaL MK, NOHATUSA "AaHHbIE" N "MHpOopMaLUnA" NCNoNb3y-
I0TCSA Kak CUHOHUMBI. [pn aToM nmeeTcs B Buay, 4to obpaboTka kaca-
eTcs Bcerga TONMbKO CTPYKTYPUPOBaHHbIX (hakToB nNpeaMeTHONA
obnacTu, T. e. peanbHo noapasymesaeTcs o6paboTka UHopmMaLmu.

Unghopmayuonnas cucmema — HEKOTOpas aBTOMATU3MPOBAHHAS
cucteMa Ha 6asze KoMmmnberoTepa b0 Ha 6a3e MHOW BHIYUCIUTEIb-
HOW TEXHUKH, KOTOpPAsi OPraHU3YeT JAAHHbIE U BbIJAET TPEOyeMYyIO
nH(popMaLuIo.

Hngopmayuonno-ynpasnawwas cucmema — HEKOTOpas aBTOMa-
TU3UPOBAHHAs cucTeMa Ha 0a3e KoMIbioTepa b0 Ha Oa3e UHOM
BBIUMCITUTENbHON TEXHUKH, obecriednuBaronias MHGOPMAIMOHHYIO
MOJJIEPIKKY MEHEKMEHTA.

IMon 6asoit 0anneix MOHUMAETCS MHOXECTBO B3aUMOCBSI3AHHbIX
3JIEMEHTAPHbIX TPYINN JaHHbIX (MHPOpMALMM), KOTOPbIE MOLYT
00pabaTeIBaTHCSl OJAHOM MM HECKOJIbKMMHU MPUKIAAHBIMU CHUCTE-
MaMH.
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Kaxnas CYB/] nomkHa yI0OBAETBOPSITh CICAYIOIINM TPEOOBAHUSIM;

1 obecrieunBaTh MONB30BATENIO BO3MOXHOCTh CO3JABATh HOBBIE
0a3bl JAHHBIX U ONPEIENATh UX CXeMY (JI02UHEeCKYIH0 CINPYKIMYpPY
OaHHbIX ) C TOMOIIBIO CIICIUAIIBHOTO SI3bIKa — SI3bIKA Onpeoerie-
HUst OaHHbIX; TIOAACPKUBATh Pa3HOOOpa3HbIC IIPEACTABICHUS
OJIHUX U TEX K€ JAHHBIX;

U nossojsare "3anpawmsams” nanubie (MHGopMauuo u3 6as3bl) U
U3MEHSITh UX C MOMOILBIO 5I3bIKA 3aNPOCO8, UIIN S3bIKA MAHUNY-
JUPOBanUsi OAHHbIMU, JTOTIYCKATh WHTETPALIMIO U COBMECTHOE
HCMOJIb30BAHUE TAHHBIX PA3JIMYHBIMU MPUTT0KEHUSIMU;

U nogmepkuBaTh XpaHEeHHE OYeHb OOIBIINX MACCUBOB JAHHBIX,
u3MepsieMbix rurabaramu u 0ojee, B TE€UEHHE UIMTEIbHOTO
BpPEMEHH, 3allliiias X OT CIIy4alHOW IMOpYM U HEaBTOPHU3O-
BAHHOTO MCMOJIL30BAHUS, a TaKXKe oOecrneymBaTh Moaupuka-
Mo 0a3bl JAHHBIX B CIIydae HEOOXOQUMOCTH U JOCTYI K JaH-
HbIM TyTE€M 3aMpoOCOB, T. €. TAPAHTUPOBATH OE30MACHOCTb U
LETOCTHOCTD TAaHHBIX;

U KOHTpOJIMPOBATH JOCTYI K JAAHHBIM OJHOBPEMEHHO ISl MHO-
TUX NOJb30BATENCH; HCKIIOYATh BIUSHHUE 3aIpoca OJHOIO
MOJIb30BATEN HA 3alpoc APYroro M He JONMYyCKaTb OJHOBPE-
MEHHBINA JOCTYI, KOTOPBIA MOXET UCITOPTUTH JAHHBIE, T. €. Ta-
PaHTUpOBaTh YNPABJICHHE MapajuleJbHbBIM JOCTYIIOM K JaH-
HBIM.

Taxum o6pa30M, B cucTteMe ¢ Oasoi JaHHBIX MO>HO BbIACIIUTD
HECKOJIbBKO KOMITOHCHTOB.

U IMoab3oBaTenu — JIIOJU, KOTOPbIE MCIOJIB3YIOT UHPOPMALIUIO,
HaxoJsIylocsi B 0a3ze JaHHBIX. 371eCh MOXHO BBIJENUTH Cle-
JIYIOIME TPYIIbl NOJb30BATEIICH:

® CUCTCMHBLIC AJMHWHUCTPATOPbLI — OTBCYAIOT 34 OCHOBHBLIC
OoIn€pauuru CUCTEMBI;

e QJIMMHHMCTPATOpPbl 0a3bl JAHHBIX — YMPABISIOT paboTOM
CYB/l u obecrieunBaroT (PyHKIIMOHUPOBAHUE 0a3bl JAHHBIX;

® MPOEKTUPOBUIMKU 0a3bl JAHHBIX — pa3pabaTbiBAIOT CTPYK-
Typy 0a3bl JaHHBIX;
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Q

Q

® CUCTEMHbIE AHAJIUTUKU — OMNPEAEISAIOT OCHOBHbIE ()YHKLIUU
cucTeMbl 0a3bl JaHHBIX U MPOEKTUPYIOT GOPMbI BBOJA JAH-
HBIX, OTYEThl U MPOLENYPHI, C TOMOLIbIO KOTOPBLIX oOecre-
YMBAIOTCSl JOCTYI K JAHHBIM U MaHMUNYJIMpOBaHueE (100aB-
JIEHUE, U3MEHEHUE, YIAJICHHE) TaHHBIMU;

¢ [pOorpaMMHUCTBI — CO3dAar0T HpOFpaMMHblﬁ KO

e HEMOCPEJCTBEHHbIC IMMOJIb30BATENIM — MCIOJIb3YIOT IpH-
KJIaJHBbIC MMTPOrpaMMbl AJIs BbIITOJIHCHU A HCO6XOI[I/IMI>IX Or11¢e-
paluii Mo aBTOMATU3ALUU AESITEIbHOCTH HEKOTOPOTO TO/I-
pasielieHus U T. 1.

[IpunoxeHust — nporpaMmmbl MOJb30BaTeNed, KOTOPbIM HEOO-
XoJuMa MHGOpMaLUs U3 CUCTEMBI.

CYB/l — mnporpamMmHOe obecliedeHrde, KOTOpPOE YyIpaBiseT
JIOCTYNIOM K JaHHbIM U 00ECNeYMBAET yKa3aHHbIE (PYHKIIMO-
HaJIbHbIE BO3MOXHOCTH CUCTEMbI ¢ 0301 JaHHBIX.

Nuadopmarus — obpaboTaHHbIe JaHHBIE (CTPOKH, XpaHSIIIHe-
cs1 B (paiimax).

XocCT-cucTeEMa — KOMIIBIOTEPHASI CUCTEMA, B KOTOPOU XPaHSIT-
cs ¢aitnbl. JocTynm K cTpoKaM JTaHHBIX OCYHIECTBIISIETCSI XOCT-
cucremoil. Pone CYB/] coctouT B TOM, 4YTOOBI T€HEPUPOBATH
3aMpochbl, TMO3BOJSIONIME HCMOIb30BATh (PYHKIIMOHAJIbHbBIE
BO3MOXHOCTH CHUCTEMbl ynpaBiieHus (ailiaMu XOCT-CUCTEMbI
U1 oOCmy)XKMBaHMsl pa3nu4HbIX mnpuioxeHuit. CYB/ mpen-
CTaBJIsIET COOOW [JOMOJIHUTEIbHBIA YPOBEHb MPOrPAMMHOIO
obecreueHus1, HAACTPOECHHbIA HaJ| MPOrPpaMMHBIM OOecreyeHu-
€M XOCT-CHUCTEMBI.

OOopynoBaHME — BCE CHUCTEMHbIE MPOrPAMMHBIE CPEICTBA
(YyHHBepcalnbHBIA KoMmmbioTep (mainframe), IepcoHaIbHBIN
xommbioTep (I1K), HOyTOYK, KapMaHHBIA KOMITBIOTED).

[lepudepuitHoe obopyaoBanue — (U3MUECKUE YCTPOMCTBA,
obecreunBaroilyie BBOA/BbIBO/I, 4 TAKXKe 3JIEKTPOHHBIE YCTPOH-
CTBa AJ1d NOAKJIIFOYEHHUA AOIIOJTHUTCIIbHbIX KOMIIBIOTEPOB U OP-
TaHW3AIH CETH.



8

nasa 1

I'paduuecku cuctemy ¢ 0a30il JAHHBIX MOXHO MPEACTABUTH B BU-
JIe JTOTMYECKOW MOCIENOBATENIbLHOCTA YPOBHEHN, MPEICTABICHHOMN

Ha puc. 1.1.

[Monb3oBartenu

MpunosxeHus

Cuctema ynpasne

HUs1 6a301 gaHHbIX

XocT-cuctema

XpaHawmecs gaHHble

Puc. 1.1. YpoBHM cncTtembl ¢ 6a30i AaHHbIX

Ha camoM HUXHEM ypOBHE HAxXOJSATCS [aHHbIC, XpaHSIIUECS B
¢u3nveckux (painax (pusmyeckas mamsATh Oa3bl maHHBIX). Ha
BEPXHEM YPOBHE PaCIOJIaratoTCs MPUI0KEHHUS, Y KOTOPbIX UMEET-
csi COOCTBEHHOE MPEICTABIICHUE OJTHUX U TeX XKe pu3nyeckux aaH-
Hbix. Kaxxnoe npeacraBienue 6a3bl TaHHBIX MPEANOIAracT onpe-
JIEJIEHHYIO JIOTUYECKYI0 CTPYKTYPY, MOCTPOCHHYIO M3 JIeKAIIUX B
OCHOBE (u3nuecKux AaHHbIX. UTOObI 0becneunTs UHTEpPEc Me-
KAy (pusmdeckoil maMsThio 6a3bl TaHHBIX U e pa3HOOOpa3HBIMU
JIOTUYECKUMU BEPCUSIMU (MHOMXKECTBOM MOACPKUBAEMBIX TMPE.I-
craBneHui), CYB/I, B cBOIO o4yepeb, TAKKE COCTOUT U3 HECKOJIb-

KUX YPOBHEM.
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TpexypoBHeBas apxutektypa CYbB[]

IlepBble mOMBITKK cTaHmapTu3auu oOield apxutekTypbl CYB/]
otHOcsATea K 1971 rogy, B KOTOPOM MPEJIOKEH ABYXYPOBHEBbIH
noaxond k apxutektype CYBJ|l Ha oCHOBe HCIOJIb30BAHUS CHUC-
TEMHOT'O MPEACTABJEHUS, BKJIIOYAIOUIETO IMOHSITUE CXeMbl 0a3bl
JAHHBIX U MOJIb30BATENbCKUX MPEACTABIIEHUH, T. €. TTOJCXEM.

B 1978 rony kxomuteToM ANSI/SPARC (ANSI, American National
Standard Institute — HanudoHanbHbI# MHCTUTYT CTaHAApTU3ALUMN
CIIA; SPARC, Standart Planning and Requirements Committee —
Komurer nianupoBaHusi CTAHIAPTOB MU HOPM) ouLMAIBHO 3a-
(PMKCUPOBAHO Pa3IUUMe MEXAY JTOTUUYECKUM U (PU3NUYECKUM Mpe-
CTaBJICHMEM JAHHBIX. B yacTHOCTH, OblJIa MpemIoxkKeHa 0000IIeH-
Hasi CTpYKTYypa CUCTEM ¢ 0a30l JaHHBIX. DTa CTPYKTYypa MOJIy4nia
Ha3BaHUE MPEeXypOoGHEeBOll apXumexkmypsl, BKIOUYaAOIIed B cebs
BHYTPEHHUI, KOHUENTYaJIbHbII ¥ BHELLHUI ypoBHU (pucC. 1.2).

an/IJ'IO)KeHMﬂ CUCTEMbI U NoNb3oBaTeNbCKNE NpeacTaBneHna

R ﬁ ﬂ BHewHui ypoBeHb

OTobpaxeHus

S

KoHuenTyanbHasi cxema

OT0b6paxeHne

KoHuenTyanbHbI ypoBeHb

XocT-cucrema BHyTpeHHMiA ypoBeHb

[aHHble B 6a3e, xpaHsawmecsa Ha huranyeckom HocuTene

Puc. 1.2. TpexypoBHeBas apxutekTypa
cucTeMbl ynpaBreHns 6a3oi AaHHbIX
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BBeaeHue TpexypOBHEBOM apXUTEKTYPbl 0a3bl JTAHHBIX TO3BOJIMIIO
OT/IENIUTh MOJIb30BATEIbCKOE MPEACTaBIeHne 0a3bl JAHHBIX OT ee
¢usunueckoro npenacrasieHus. OHO 00yCIIOBJIEHO, MPEXIE BCErO,
CIeTYIOLUMH MTPUYNHAMU:

a KaXXIblii MOJIb30BATEb JOJDKEH MMETh BO3MOXHOCTD o6pa-
maTbCd K OAHUM KU TCM XKE€ JaHHbLIM, UCIIOJIb3YS COOCTBEHHOE
NpeaACTaBJIICHUC 00 3THx JaHHBIX, @ TAKXC U3MCHATL €Iro IIpHU
HeO6XOIlI/IMOCTI/I, 4YTO HC JOJIXKHO OKa3bIBaTb BJIMAHUE HA MPCI-
CTaBJICHUA O JAHHBIX APYIUX HOJ'Ib3OBaTCJ'I€I71;

U ob6pauieHue nosp3oBaTens k 6aze JaHHBIX HE JOJDKHO 3aBUCETh
OT 0COOGHHOCTEN XpaHEeHUs B HEW TaHHBIX;

U angmMuHucTpaTop 06a3bl JAHHBIX MOXET MPU HEOOXOAMMOCTHU
WU3MEHATb CTPYKTYPY XpaHEHMs! JaHHBIX B Oa3e, BKIIOYasi KOH-
LENTYaJbHYIO CTPYKTYPY 0a3bl TaHHBIX, MPUYEM JAHHbIE JICH-
CTBHUSI HE JOJDKHBI BJIMATH HA MOJIb30BATENIbCKUE MPEACTaBIIE-
HUSI TAaHHBIX;

U BHYTpPEHHSS CTPYKTYpa XpaHEHUs JAHHBIX HE JIOJKHA 3aBUCETh
OT U3MEHeHUs PU3NUYECKUX YCTPOMCTB XpaHeHUsS] HHPOPMALIVH.

Chopmynupyem pa3nuausi MEXIy COOTBETCTBYIOIIMMH YPOBHSIMU
APXUTEKTYPhI 0a3bl JaHHBIX.

Buympennuii yposenb — ypoBeHb, OMPEAeNSIONNi GU3NIecKnii
BUJ 0a3bl JAHHBIX, HauOoyee ONMM3KUN K (PU3UUECKOMY XpaHe-
Huto. OH cBsA3aH co crnocobaMu coXpaHeHHs WH(popMmanuu Ha
¢usnueckux ycrpoiictBax. K HeMy UMEIOT OTHOIIIEHUE IMCKOBO-
Ibl, pU3MUYECKUE aJpeca, MHIEKCbl, yKa3aTeau M T. . 3a 3TOT
YPOBEHb OTBEYAIOT MPOCKTUPOBIIMKU (pusznueckoid Oasbl aH-
HbIX, KOTOPbIE PELIAIOT, Kakue (puznueckue ycrpoicrtsa OyayT
XPAHUTh JAHHbIE, KAKUE METOJIbl AOCTyNa OyAyT MCMOJIb30BATh-
sl U1l U3BJICYEHUSI U OOHOBJIEHUS JAHHBIX U KAKKME MEPbI CIIey-
€T MPUHSATH IJIA MOAJEP)KAHUS WU MOBBILIEHUS ObICTPOJCHCT-
BUSlI CUCTEMbl ynpasjieHuss 0azamu AaHHbiX. [lonb3oBaTenu He
KacaloTcsl JAHHOTO YPOBHS.

Konyenmyanvnuiii ypoeenb — CTPYKTYPHBIA YPOBEHb, KOTOPBIH
JlaeT MPEACTABJICHNE O JIOTUUECKOM cxeme Oa3bl maHHbIX. Ha maH-
HOM YPOBHE BBITIOJIHSIETCSl KOHIIETITYalbHOE MPOEKTUpOBaHue Oa-
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3bl JJAHHBbIX, KOTOPOC BKIOYACT aHAJIM3 I/IH(I)OpMauI/IOHHbIX I1o-
Tpe6HOCT€I>i MOJIb30BaTEIECH U OIMPpEACIICHUEC HYXHbIX UM 3JICMCH-
TOB JAaHHBIX. PeSyHbTaTOM KOHUCHITYAJIbHOI'O HNPOCKTUPOBAHHA
SABJIACTCA KOHLCIITyallbHAd CXEMa, JIOTHYCCKOC OIIMCAHHUEC BCEX
3JIEMEHTOB JAHHBIX U OTHOLLICHUM MCXAY HUMMU.

Buewnuii yposenb — CTPYKTYPHBIM ypOBEHb 0a3bl JAHHBIX, OTpPE-
JENSIIONUIA MOJb30BATENbCKUE MPECTaBlIeHUs MaHHbIX. Kaxnas
MOJIb30BaTENbCKAsl Tpymnna (Ju00 MoJb30BATENb) MOJIYYAET CBOE
coOCTBEHHOE TpEJCTABIIeHHE AAHHbIX B 0Oaze JaHHbIX. Kaxmoe
TaKOE TMPEICTABJICHNUE JAHHBIX TACT OPUEHTUPOBAHHOE HA MOJb-
30BaTeNld OMUCAHWE SJIEMEHTOB JAaHHBIX, U3 KOTOPBIX COCTOUT
MPEACTABJICHNE JAHHBIX U OTHOIICHUN MEXIy HUMU. ETO MOXKHO
HampsIMyIO0 BBIBECTH U3 KOHUENTyanbHOU cxeMmbl. COBOKYMHOCTD
TaKUX TMOJIb30BATEILCKUX NPEACTABICHUI JaHHBIX U 00pasyer
BHEILIHUI YPOBEHbD.

IMox cxemoit 6asvr dannvix NMOHUMaeTcs oOOllee onmucaHue Oa3bl
JIAHHbIX. B COOTBETCTBUU C TPEXYPOBHEBOM apXUTEKTYPOU pasju-
YaloT TP Pa3MUYHbIX THIA cXeM Oa3bl MaHHBIX.

BHeliHeMy ypOBHIO MTPEACTABICHUS 0a3bl JAHHBIX COOTBETCTBYET,
KaK MPaBUJIO, HECKOJIbKO GHEUHUX CXeM (noocxem ), KOTOPhIE CO-
OTBETCTBYIOT PAa3]IMYHBIM IPEACTABIICHUSIM JAHHBIX MOJIb30BaTe-
neri CYB/.

Konyenmyanvuas cxema ONMUChIBACT BCE IJIEMEHTHI TAHHBIX, CBSI3U
MEXIy HUIMH, a TaKKe HeOOXOAMMbIe OTPaHUUYCHUS IJIs TTOIIEPXK-
KW LEIIOCTHOCTH JaHHBIX. {1 KaXmoil 0a3bl HAHHBIX MMEETCS
TOJIBLKO OJIHA KOHLEMNTYyalbHasl cXeMa JTaHHbIX.

Buympennsisi cxema SBASETCS TIOJNHBIM OIMCAHUEM BHYTpPEHHEH
MOJICIIM JAHHBIX U COJEPKUT ONPEACICHUSI XPAaHUMBbIX 3arucei,
METObl MpPEACTABIICHUS, ONMCAHUS IOJIel TaHHBIX, CBEJIeHUS 00
WHJIEKCAX W BbIOpAHHBIX cxeMmax xemmpoBaHus. 1o aHagoruu c
KOHIIENTyaJdbHON CcXeMOH, I Kaxmod Oasbl JAHHBIX HMEETCS
TaKXKe TOJIbKO OJHA BHYTPEHHSS cCXeMa.

Hcxons u3 TpexypOBHEBOIO MPENCTABIIEHUS, a TAKXKe U3 pa3iny-
HBIX CXeM 0a3bl AaHHbIX, cnenyeT, yTo CYB/] momkHa ycTaHaBIu-
BaTh COOTBETCTBUE M CIEAWTH 3a HEMPOTUBOPEUYMBOCTHIO THUIIOB
CXEM: BHEUIHMMM, KOHLENTyaJdbHOW M BHYTpeHHeill. KoHuenty-
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aJlbHas CXeMa SIBJISIETCSl LICHTPAJAbHbBIM CBSI3YIOLLIMM 3BEHOM MEX]Y
Ka)XIOl BHEIIHEH CXeMOW M BHYTpPeHHEH cxeMoil 0a3bl JaHHBIX.
KonuenTyajibHasi cxeMa CBsi3aHa ¢ BHYTPEHHEN CXEMOM MOCPEACT-
BOM BHYTPEHHEr0 KOHLENTYalbHOIO OTOOpPaXKeHHS, B CBOIO OYe-
peab, KaXKaasi BHEUIHSISI CXEMa CBSI3aHA C KOHLIEOTYaJIbHOU CXeMOU
C IOMOIIIBIO BHEIIHET 0 KOHILIENITYaIbHOI'O OTOOpakKeHHsI, KOTOPOe
MO3BOJISIET OTOOpaXaTh MOJIL30BATENLCKOE TMPEICTABICHUE Ha
COOTBETCTBYIOLIYIO YACTh KOHLENTYaJbHOM CXEMBI.

BHelwwHsas cxema

[ Nuareii Homep | ®amunus | Uwsi | Bospacr | BHewHSIS Cxema

l'_\& | JINYHBIA HOMEpP | damunusa | Otpen paboTHuka |
KoHuenTtyanbHoe ;‘\
BHELLHee KoHuenTtyanbHoe
oTobpaxeHve 1 BHELHee BHeLHWIi ypOBEHb
oTobpaxeHue 2 (BHEWHMe cxeMbl)

Homep cotpyaHukal damunus | Nmsa | [aTa poxaeHus | Homep oTaena |

KonLenTyansHoe KoHuenTyanbHbI# ypoBeHb
BHYTpEHHee (KOHUenTyanbHas cxema)
oTOOpaXxeHue
struct Emp { BHYTPEeHHUIM ypOBEHb
int Emp_ID; (BHYTpeHHss cxema)

int Emp_Division;

char FName [20];

char LName [20];

struct date DateOfBirth;

struct Emp* next; /* Ykazatenb Ha crnegytowlyto 3anmcb Emp*/

index Emp_ID; index Emp_Division; /* OnpeaeneHvie uiaekcos */

Puc. 1.3. Pasnnuusa B cxemax 6a3sbl aHHbIX

Tak (puc. 1.3), Buemnas cxema 1 TPEAOCTABJISACT CIACAYIOUIYIO
MHQOpMaLMIO O COTPYJIHUKAX YUPEXACHUsS: JIMUHbIM HOMeEp, (pa-
MUJIUS, UMS, BO3PACT; Buemuss cxema 2! JIMYHbIA HOMEp, (hamu-
nus, otaen paboTHWKA. JlaHHbIE CXeMbl TMOJyueHbl HAa OCHOBE
€AVMHONW KOHLENTYaJabHOU CXeMbl 0a3bl JAHHBIX, MPUYEM TIOJIE
Bospacr MOJIYYaeTCsl MyTEM BBIYMCIEHUS HA OCHOBE MOJS Nata
poxnenws. B CBOIO o4yepeap, KOHIENTyalbHas cxeMa Mmpeodopasyer-
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cs1 B CYBJI ¢ moMOIIbI0 KOHIENTYaJbHOTO BHYTPEHHErO 0TOOpa-
JKEHUSI BO BHYTPEHHIOIO CXEMY, COJIEpXkKalyto puznuecKoe omnuca-
HHE CTPYKTYPhbI 3alIMCH KOHLENTYaJIbHOI'O NPEACTABJICHHUS.

B Teopum u mpakTuke 0a3 JAHHBIX CJIEAYET pa3fiMyaTh TaKXKe
omnuvcaHue 0a3bl JAHHbIX M caMy 0a3y jaHHbIX. Iloa onucanuem
0a3vl dannpblx TIOHUMAETCS cxeMa 0a3bl TaHHBIX, KOTOpas CO3/aeT-
Csl B MPOLIECCE MPOEKTUPOBaHUSI 0a3bl JAHHBIX, U3MEHEHUE KOTO-
po¥ mpenmnonaraeTcs B UCKIIIOUUTEIbHBIX cllydasx. [ToHsaTue 6azot
O0anHbIX TIPEITOJIATAET BCIO MHPOPMALIMIO, COACPKAIIYIOCS B Oase,
KOTOpasi MOXET U3MEHSIThCS ¢ TeueHueM BpeMeHU. COBOKYMHOCTD
nHpopMaumu, xpaHsilencss B 6a3e TaHHbIX B JIFOOOHW OrpeaesneH-
HbIi MOMEHT BPEMEHH, Ha3bIBACTCS COCMOsHUEM 0a3bl OAHHBIX.
Takum o6pa3om, oHOM U TOM ke cxeMe 0a3bl TaHHBIX MOXET CO-
OTBETCTBOBATbH MHOXECTBO PA3JIMYHBIX COCTOSIHUI 0a3bl JaHHBIX.

YacTo BCTpeUaroTes TaKXKe CIeAyIoIIue NOHATHS U CXEMbI U CO-
cTostHUS 0a3bl JaHHBIX. CXxeMa 0a3bl JAHHBLIX Ha3bIBAETCH codep-
orcanuem 6a3bl JTAaHHBIX, a €€ COCTOSTHUE — Oemanuzayuet.

I'maBHOE Ha3HAaueHME TPEXYPOBHEBOW apXUTEKTYpbl — obecreue-
HUE He3a68UCUMOCINU OM OAHHbIX, T. €. JIIOObIC U3MEHEHUSI HA HUX-
HUX YPOBHSX 0a3bl JaHHBIX HE TOJDKHBI BIUSITh HA BEPXHUE YPOB-
HU. He3aBMCUMOCTbL OT IaHHBIX ObIBAET JBYX THIIOB:

U npormueckast — MoHas 3aIUIICHHOCTh BHCHIIHUX CXEM OT H3-
MCH@HI/Iﬁ, KOTOPBIC BHOCATCA B KOHLICTITYAJIbHYIO CXEMY,

U ¢usnueckass — 3alMIIEHHOCTh KOHIENTYaJIbHOW CXeMbl OT
W3MEHEHUM, KOTOPbIE BHOCITCS BO BHYTPEHHIOIO CXEMY.

Apxutektypa TunuyHon CYb[]

Ha puc. 1.4 npeacrasieHpl I1aBHbIE KOMIIOHEHTBI apXUTEKTYPhI
tunnuHoi CYB/I. PaccMoTpuM Ha3zHaueHKWE KaKJ0TO KOMITIOHEHTA.

KOMINOHEHT Jawnzee, Meranannme BKIIIOYAET HE TOJILKO JAHHBIE,
HO TakXxe uMHpOpMalMI0O O CTPYKTYpE JAHHBIX (Memaoanmvle).
B pemsunonHoit CYB/] MeTamaHHbIe BKIIOYAIOT B ceOsl CHCTEM-
Hbl¢ Ta0auLbl (OTHOUIEHWS), UMEHA OTHOIICHUW, MMEHA aTpuoy-
TOB 3THX OTHOILIECHMI W THUIIBI JaHHBIX 3TUX aTpudyTOB. Kak mpa-
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puino, CYB/| mommepkuBaeT WHASKCHI MaHHBIX. HHOekc — 3TO
CTPYKTYpa JaHHBIX, KOTOPAs MOMOTAET ObICTPO HAWUTH 3JIEMEHThI
JaHHBIX MMPU HaJIMYMH YacTU UX 3HadeHus. MHIEKCHI IpeacTaB-
JISIOT COOOM 4acTh XpAHMMBIX JAHHBIX, 4 OMUCAHUS, YKA3bIBAIO-
I1e, Kakye JaHHble UMEIOT HHAEKCHI, — YaCTh METaJaHHbIX.

-

Mogundukauun cxembl Briok TpaHsakLuii

B3anpocsl

OO6palueHus
k CYB

>

Komnunsatop GZD Broxk
3anpocos namsTn

K —— AHannble,

MeTagaHHble

Moaundmkaumn

~ N Y
N

KomnoneHTsl CYB[

Puc. 1.4. [naBHble komnoHeHTsl CYB[

KOMITOHEHT Biiox namsTn nojay4dact Tpe6yeMyIO HH(bOpMaLIHIO n3
MECTa XpaHCHUA AaHHBbIX WU U3MCHSCT B HEM COOTBETCTBYIOIIYIO
I/IHq)OpMaL[I/HO 1o Tp€6OBaHI/IIO PacCnOIOXEHHBIX BBIIIC ypOBHeﬁ
CHUCTEMBI.

B mpocTeix cucremax 0a3 JAHHBIX OJIOKOM MAaMSITU MOJXET CIy-
KUTh crcteMa (pailioB onepalMoHHOR cucteMbl. OHAKO AJI TO-
BoIeHUS g pekTuBHOCTA CYB/l 00BIUHO OCYIIECTBISET MPSIMOit
KOHTPOJIb MaMsTU. BIOK mamMsTh COCTOUT U3 ABYX KOMIIOHEHTOB.

U brok ¢haiinos KOHTPOIMPYET pacCoIOKEHUE (PaAJIOB HA JUCKE
Y MOJIy4aeT 010K vy OJ10KU, coaepxkamue Gailibl, mo 3anpocy
O0moka Oydepa (muck B oOmieM ciiydae OEIUTCSI Ha OUCKOSble
010K — CMEXHBIE obnactu namsTu, coaepxaiue ot 4000 mo
16 000 Gaiit).

U bnox Oygepa ynpasisgeTr OCHOBHOW maMsTbio. OH IoJydaeT
OJI0KU JAHHBIX ¢ AMCKA yepe3 0J10K (aiiyioB u BeIOMpAET cTpa-
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HUIY OCHOBHOW MaMsATH JjIs XpPaHEHUs] KOHKPETHOro OJjoka.
bnok Oydepa MoXKeT BPEMEHHO COXpaHSTh AUCKOBBLINA OIOK B
OCHOBHOW MaMsTH, HO BO3BpAILAET €ro Ha JIMCK, KOrja crpa-
HHI]a OCHOBHOM IaMSTH HYyXXHa Jjisa Apyroro Ojoka. CTpaHu-
bl TAKX€ BO3BPAIAIOTCS HA AUCK MO TpeOoBaHMIO OJ0Ka
TPaH3aKLIMH.

KOMIOHEHT Kommumsarop =anpocos — 0OpabaThIBaeT pa3iuyHbIe
oOpamenus k CYB/l (3anmpockl) U 3ampammBacT U3MCHEHHUS JaH-
HbIX WM MeTaaaHHbiX. OH mpemjiaraer jaydwudid cnocoO BbINOJ-
HEHUsS HeOOXOJMMOW omepaii M BBIAAET COOTBETCTBYIOUIUE
KOMaH/1bl OJIOKY MaMsTH.

KomnunsTop 3anmpocoB nmpeoOpasyeT 3anpoc Ui jaeicTBue ¢ Oa-
301 J@HHBIX, KOTOPbIE MOTYT ObITb BBIMOJHEHbI HA OUYEHb BbICO-
KOM ypOBHE (Hampumep, B Bujie 3anpoca SQL), B nociaeaoBaTeib-
HOCTb 0oJiee MPOCTHIX 3ampocoB. YacTo camMoil TpYIHOM YacThio
00paboTKHU 3ampoca SIBISIETCS €ro op2aHuzayus, T. €. BBIOOp XO-
POUIETO naana 3anpoca Wi MOCIeT0BATEIbHOCTH 3aIIPOCOB K CHC-
TEME NaMsTH, OTBEUArOUIEH Ha 3anpoc.

Kak npaBumo, KOMOUISATOPOM 3ampocoB 0oOpabaTbIiBalOTCS TPHU
tuna obpauieHnii kK CYB/I.

O 3anpocer — BOMpOCHI, KacaIMecss AAHHBIX, HAXOJSIIIMXCS B
6aze. 3ampochkl MOTYT T€HEPUPOBATLCS ABYMS CLIOCOOAMMU:

e ¢ noMolplo o0mero nHrepgelica 3anpocos (Hanmpumep, 3a-
MPOChl, CHOPMYIMPOBAHHBIE HA SI3BIKE 3AMPOCOB BHICOKOTO
ypoBHI — SQL, KoTopble MepeaaroTcss KOMIMISATOPY 3a-
MPOCOB, OH TAKXKE MOJIy4aeT OTBETHI HA HUX; KaK MPaBUJO,
pensunonHass CYB/ noanepxxuBaet SQL-3anpochl);

® C NIOMOILBIO UHTEP(EICOB MPUKIIAJHBIX IPOrpaMM (3ampo-
Cbl MIEPEJIAIOTCSl Yepe3 CcreuranbHblii UHTEpQEic, KOTOPbIH
MpeArnoNaraeT TeHEpalyio TOJbKO 3aJaHHBIX 3alpOCOB K
0aze, HampUMep, MOCPEACTBOM TIOJIeH BBOJIA, MOJICH CO CIU-
CKOM M T. JI.; Yepe3 JaHHbI MHTep(eiic Henb3s nepeJaBaTh
MPOU3BOJIBHBIE 3AITPOCHI).

U Moouguxayuu (moouguyupyrowue 3anpocvt) — OTNepanu 1o
M3MEHEHUIO TaHHbIX (yaajeHue, u3MeHeHue, no6apnenne). OHU
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TAKXX€ MOTYT BbINOJIHATLCS JIMOO C MOMOILBbIO O0OLIEro MHTEP-
(etica, mubo depes nHTEpelic MPUKIaTHON MPOrpaMMBbI.

U Mooudpuxayuu cxemvt 6asvt 0anHbIX — 3TO KOMAaHIbl aAMUHH-
CTPaTopoB 0a3bl JAHHBIX, KOTOPbIE UMEIOT NMPABO WU3MEHSITh
cxeMmy 0a3bl JTaHHBIX TIMOO CO3IaBaTh HOBYIO 0a3y JaHHBIX.

KoMmoHeHT Brox TpaHzakuui OTBEUACT 34 LICJIOCTHOCTb CUCTEMbI
U JIOJDKEH 00eCreYuTh OJHOBPEMEHHYI0 00pabOTKy MHOTHX 3a-
MPOCOB, OTCYTCTBHME HWHTep(depeHIun 3anpocoB (uHTEepdepeH-
LUSI — CJIIOXEHUE, B IAHHOM CJly4ae HEOOXOIMMO MCKIIOUYUTh Ha-
JIOKEHUE 3alPOCOB M WX B3aMMOBIIMSIHUE U T. [I.) U 3alUTY JAaH-
HbIX B CJIyuyae BbIXOJAa CHUCTEeMbl U3 CTposi. BIOk TpaH3akuuii
B3aMMO/JIEHCTBYET C KOMIWISITOPOM 3aMpoOCoOB, T. K. JJISI pa3peliie-
HUSI KOH(QJIUKTHBIX CUTYallMid TOJKEH YUYUTHIBATh, HA KAKUE JIaH-
HbI€ BO3JICWCTBYIOT TEKYIIUE 3aMpPOChl. B CUIIy 3TOrO HEKOTOpBIE
3aMpOChl MOTYT OBITh OTJIOXKEHbI U YCTAHOBJIEHA OUEPEAHOCTh UX
BBIMOJIHEHMS. BIIOK TpaH3akiMii B3aUMOIEHCTBYET Takxke ¢ OJo-
KOM MaMSITH, T. K. CXEMbI 3aIUThI JAHHBIX OOBIYHO BKJIIOYAIOT B
ceOst xpaHeHue (Qaiina perucrpanii M3MeHeHMi AaHHbIX. [lpwu
MPAaBUILHOM TOPSIKE BBIMIOHEHUS orepaiuu (pailn pecucmpayuu
COAEPXUT 3aMUCh U3MEHEHMI, MO3TOMY MOXHO 3aHOBO BBITOJI-
HUTH Jaxke Te U3MeHeHUs1 B O6a3ze JaHHbBIX, KOTOpbIe M3-3a cOOS B
cucteMe ObUIM MPEPBAaHBI U HE BHECEHBI B (PU3MYECKOE MPOCTPaH-
CTBO JIACKA.

Tunuunbie CYBJ/] TO3BOJSIOT TOJB30BATEIIO BBIMOJIHUTH HE-
CKOJIbKO 3aIpOCOB W/WJM W3MEHEeHW B OJHOW TpaHzakuuu. [Tox
mpauzaxyueti TOHUMAaeTcs COBOKYMHOCTh JCWCTBUI (rpymma orie-
paumii), KOTOpbie HEOOXOAMMO BBITIOJHUTH MOCIEAOBATENHHO, HO
KOTOpbIe OYAyT BOCMIPUHUMATLCSA KaK eIMHOE 11eJI0e.

Kax npasuiio, crucrema 6a3bl JaHHBIX MOJAJECPKUBACT OJHOBpPE-
MEHHO MHOXECTBO TpaH3akuuii. IMEHHO IpaBUIIbHOE BBIMOIHE-
HUE BCEX TAKUX TpaH3aKUuil m obOecreumBaeT Ha cxeme (puc. 1.4)
Brok Tpansaxumii. 1IpaBUIbHOE BBIMIOJIHEHHE TpaH3aKLUii oOec-
neuuBaercs ACID-cBolicteamu (Atomicity, Consistency, Isolation,
Durability):

U amomapnocmo — TpeOOBaHUE BBINOJHEHUS JIMOO BCEX TpaH-
3aKUMi, TMOO HU OJHOI M3 HUX (HAIlpUMEP, U3bITHE JCHET CO
cdyera B OaHKE JIAHHOTO KJIMEHTA U BHECEHUE COOTBETCTBYIO-
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IMX W3MEHEHUM JOJKHBI ObITh EIMHCTBEHHOW aTOMapHOU
TpaH3aKLKEeN, He JOMYCKAIOIIECH BBIMOJTHEHUE KAXIONW U3 3TUX
ornepalui no OTAeJAbHOCTH);

Q nenpomusopeuusocms — cOCTOSTHUE, IPU KOTOPOM JIaHHbBIE CO-
OTBETCTBYIOT BCEM BO3MOXHbBIM OXHJAAHUAM (HAIpUMep, yciio-
BUE HEMPOTUBOPEUMBOCTU Il Oasbl JIaHHBIX OpPOHMPOBAHMS
ABUALIMOHHBIX OUJICTOB COCTOUT B TOM, YTO HU OJIHO U3 MECT B
camoJieTe He OpOHUPYETCS IS IBYX MACCAXKUPOB);

U wsonayus — mpeanonaraer, 4YTo MPH MapajjielbHOM BBIMOJI-
HEHUU JBYX WM OoJjiee TPaH3aKLM MX PE3yNbTAaThl JOJDKHbI
OBITH M30JUPOBAHBI APYT OT Apyra. OQHOBpEMEHHOE BBIMOJI-
HEHHWe JBYX TpaH3aKIUi He JOJDKHO MPHUBOIUTH K Pe3ysibTa-
Ty, KOTOPOTO He ObLTO0, eclid Obl OHU BBIMOJHSIUCH MOCTIEN0-
BaTeNbHO (HAIpUMeEp, MPU MPOJaXke aBUAIMOHHBIX OUIIETOB
Ha OJMH M TOT K€ pelic B ciydae MOCIeAHEro cBOOOIHOTO
MecTa MpU OJHOBPEMEHHOM 3ampoce-o0palleHuu K 6asze AByX
CITy)KalIuX 3ampoc OJHOTO JOJDKEH ObITh BBIMOJHEH, IPYro-
ro — HET);

O oonzospemennocmsy — npeanonaraeT, yTo MOCE 3aBEPLUCHUS
TPAaH3aKLUKWU PE3YJIbTAT HE AOJDKEH ObITb yTpayeH npu cOOsX B
cucreme (aaxe eciid cOOM MPOMCXOJUT Cpa3y MOCiIe OKOHYAHUS
TPaH3aKLMH).

Crenyer Takke OTMETUTh, UTO COBPEMEHHOE MPOrpaMMHOE 00ec-
Me4YeHue MOJJECPKUBACT apXUTEKTYpY 'kiuuenm-cepgep”. JlaHHas
KOHUEIMLMS NPEANojaraet, 4To OJUH NPOLECC (Kauenm) nocbllaeT
3aMpoc AJIA BBIMOJHEHUS IpyroMmy mpoieccey (cepsepy). Kak npa-
BWIO, 6a3a JJAHHBIX YACTO pa3JeNsieTcs] Ha MPOoILece cepBepa U He-
CKOJIBKO MPOLIECCOB KMeHTa (puc. 1.5).

B npocreliieit apxutektype "knueHt-cepep” Bea CYB/I sBiset-
Csl CEpBEPOM, 34 MCKIIIOYEHHEM MHTepdeiicoB 3ampoca, KOTOphIe
B3aMMOJICCTBYIOT C MOJB30BATENIEM W TMOCBUIAIOT 3aMPOChl WK
JIpyrue koMaHabl Ha cepBep. Tak, pensuuonHas CYDB/I yacto uc-
MOJIb3YeT sA3bIK SQL 111 mpeacTaBJICHUS 3aMPOCOB OT KJIMEHTA K
cepBepy. 3aTteM cepBep 0a3bl JaHHBIX MPEAOCTABISET KJIUEHTY OT-
BET B BUJIE COOTBETCTBYIONICH TabJIvliibl, B KOTOPOU 0TOOpaxaer-
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cs1 uHTepecyromas ndpopmanusi. CymieCTByeT TCHACHIIUS YBEIU-
YEHUS] HAIPY3KM HA KJIMEHTAaX, T. K. MPU HAJIMYUKU MHOXECTBA OJ-
HOBPEMEHHO paboTarluux Mojb30BaTeiae 0a3bl JAHHBIX MOTYT
BO3HUKHYTb MPOOJIEMBI C CEPBEPOM.

Cuctema ynpasneHus
6a3oi AaHHbIX

Baza
AAHHBIX

L
Knnent

Puc. 1.5. [NaBHbIe KOMNOHEHTbI apPXUTEKTYPbI KNMEHT-CEPBEP

B Hacrosiiee Bpemss CYB/l nmonayuunu mmpokoe pacnpocTpaHe-
HUE B Pa3IUUHbIX chepax AesITeIbHOCTH U BBIMOJHIIOT OCHOBHYIO
4acTh MPOLEAYP, CBA3AHHBIX C HAKOTJICHHMEM M OOpabOTKOU WH-
¢opmaruu. B cBsizu ¢ aTum B Tabn. 1.1 npuBeaem knaccuduka-
nuto tunoB CYBJl, 3aBUCAIIYyI0 OT KOJUYECTBA MOJIb30BATEIICH,
MECTOTIOIOXKEHHUS 0a3bl TAHHBIX U cPepbl UCTOIb30OBAHUS.

Ta6nuuya 1.1. Tunsi cucmem yripasneHus bazamu 0aHHbIX

Cnocob6 Tun CYBA Knio4yeBble npusHaku
Knaccudukauumm
Mo konuuecTey OpHononb- B KOHKPETHbIA MOMEHT BPEMEHU C
nonb3oBartenemn 30Bartenb- 6a3on JgaHHbIX paboTaeT TONbLKO OA4MH
ckaq nonb3oBaTenb
HacTtonbHas Ha 6ase nepco-
0asa faHHbIX HaNbLHOrO KOMMbHO-
Tepa
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Ta6bnuya 1.1 (okoH4yaHue)

Cnocob Tun CYB[ KnioueBbie Npu3HaKku
Knaccudmkauumm
MHoro- Bbasa gaHHbIX Yncno nonb3oBa-
nonL30Ba- pabouen Tenen MeHee
Tenbckasi rpynmbl 50 yenoeek
Bbasa gaHHbIX Bonbwoe uncno
npeanpuaTns nonb3oBarternemn
(6onee
50 yenosek)
Mo mecty pasme- | LeHntpanu- CYB[] paboTaeTt ¢ 6a30i AaHHbIX,
LeHus 6asbl 30BaHHas pasMeLLeHHOl Ha OAHOM cepBepe
AaHHbIX
Pacnpepe- CYB/[1 paGoTaeT ¢ 6a30ii AaHHbIX,
NeHHas Pa3sMELLEHHONW HA HECKOIbKMX
cepBepax
Mo cnocoBy npu- TpaH3ak- CYB[] paboTaeTt ¢ 6a30i AaHHbIX,
MeHeHnst u cdepe | UMOHHas B KOTOPOW ANt TpaH3aKL i OTBOAUT-
MCMNONb30BaHUSA (pabouan CSl MVMHUMAarnbHOE BPEMS U pe3ynbTa-
unu onepa- Tbl 3aNpPOCOB K 6a3e A0/MKHbI 0TOGpa-
LUOHHaA) XaTbCH B HAVKpaTyanime Cpoku
Basa paHn- CYB[l pa6otaeT ¢ 6a30ii AaHHbIX,
HbIX NOA- npeaHa3HayYeHHON ANa NonyYeHns
LEPXKKN pe- HeobXxoAnMOon nHdopMaLn Npu Bbl-
LEHWIA paboTke CTpaTernyecKknx nnmn TaKTu-
(XpaHunuuie | YeCKUX peLleHWUi C Luesblo onTuMn3a-
OAHHbIX) LUun AeSTENbHOCTM NPeanpuaTns

O6G30p HanpaBneHun,
nexawmx B OCHoBe coBpeMeHHbIX CYB/[]

Teopus u npakThKa 6a3 JaHHBIX B HACTOSILIEE BPEMSI Pa3BUBAIOT-
Csl B Pa3/IMYHBIX HAMPABJICHUSX. DTO, MPEX/E BCErO, HOBbIE TEX-
HOJIOTUU, O0OBEKTHO-OPUEHTUPOBAHHOE MPOrPAMMUPOBAHUE, OT-
paHuYeHUs] U TPUITEPbI, MYJbTUMEAUIHbIE AaHHble, IHTEpHeT,
HOBbIE IPUJIOKEHNS TUNIA XPAHWIIUIIA WU UHTETPALMN JAHHBIX.
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Apxumexmypa "xnuenm-cepeep” COCTaBISIET OCHOBY JOCTATOYHO
LIMPOKOrO KJIacCa COBPEMEHHOI'O MPOrPaMMHOIO OOECIeueHHUs.
B cucremax ¢ 1aHHON apXUTEKTYpOU MOTYT MPOUCXOIUTDH JABA TH-
1a HEe3aBMCUMbIX MPOLECCOB: MPOLIECC KIMEHTA U MPOLIECC CEpPBeE-
pa, KOTOpbie MOTYT BBIMOJHITHCA KaK Ha OJIHOM KOMIBIOTEpE,
TaK M HA Pa3jIMUHbIX KOMIIBIOTEPAX, MOJKIIOYEHHbIX K CETH.
B o6mieii Mmogenu "KIMEHT-cepBep" MpeamnonaraeTcs 4eTkoe pas-
JIeJIEHHE MTPOLECCOB KIIMEHTA U CEPBEPA, KOTOPbIE HE 3aBUCST APYT
oT npyra. CepBepbl U KITMEHTHI MOTYT HAXOJAUTHCS APYT C IPYrOM
B CBSI3U "MHOTME-KO-MHOTMM'": OJIMH CEPBEP MOXET IPEerOoCTaB-
JIATh CEPBUCHI JJISI MHOTUX KIIMEHTOB, B CBOIO OYEpEdb, KaXIbIii
KJIMEHT MOET 00palaThCsi ¢ 3apocaMy Ha MHOTHUE CEPBEPHI.

O0BeKMHO-0PUECHMUPOBAHHOE NPOSPAMMUPOSAHUE TIPEAJIaraeT sl
cucteM 0a3 JAHHBIX CIEAYIOIINE BO3ZMOXHOCTH:

U omepupoBaHHE JaHHBIMU C IMOMOIIBIO Pa3BUTON CUCTEMbI TH-
MOB JIAHHBIX B 00JI€e €CTECTBEHHBIX (hOpMax, 4YeM B Kjlaccuue-
CKUX MOJEIISIX 0a3 JaHHBIX;

Uec MOMOIIIBIO KJIACCOB M HMEpPAPXHMHU KJIIACCOB BO3MOXKHO Ooiee
MmpoCcTOC COBMECTHOC Moo MOBTOPHOC MCIIOJIB30BAHUE IIPO-
I'paMMHOTI'O O6CCHC‘ICHI/I$[;

U ucnonb3zoBaHue aOCTPAKTHBIX TUIIOB JAHHBIX MPEIOTBPAILAET
HEMPAaBUJIbHOE MCIMOJIb30BAHUE NAHHBIX (B TOM CJyyae, €CIH
Pa3pelnTh TOCTYI K HUM TOJIBKO Yepe3 TOYHO CIPOEKTUPOBAH-
Hble (YHKIMU, UCTMOJIb3YIOLIME YKA3AHHBIC JAHHbIE MPABUIILHO).

Ocpanuyenusi u mpuzeepvl TPEICTABISIIOT COOONM aKTUBHBIC 3JIe-
MEHThI 0a3bl JAaHHBIX, KOTOPbIC BBINOJIHSIOT YKa3aHHbIE B HUX
JIelcTBUSL B MOAXOMsIMe MOMEHTbI. Takue 3j1eMeHTbl OCOOEHHO
aKTyaJibHbI B Pa3JIMYHbIX KOMMEPUYECKUX CUCTEMAaX.

Ozpanuyvenus — OyneBbl (PYHKLUMHU, 3HAYEHUS KOTOPBIX JOJIKHbI
ObITh UCTUHHBIMU. Hanpumep, B 06a3y naHHbIX Oyxrajirepuu BBO-
JUTCSI HEKOTOPOE OTPaHMYEHME, 3ampellaollee OTpULIATENbHbIN
O6ananc cuera. JIroboe mM3MeHeHHe B Takol 0asze IaHHBbIX, Hapy-
marolee JaHHOe OrpaHUYEHHUE U IPUBOJSILIEE K OTPULIATEILHOMY
Oamancy, oreepraercs CYB/I.

Tpuzzepvt — vacTu NPOrpaMMbl, PEAarMPYIOLIME HA OMPEAEICHHOE
cobObiTre. COOBITUSIMMA MOTYT ObITh PA3JIMUHbIE IEHCTBUS: 100OaB-
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JeHUE, yAajleHue JUMOO0 WU3MEHEHME 3JIEMEHTOB JAHHBIX ONpEIe-
JieHHOTO Tuna. Ecim mpoucxoauT JaHHOE COOBITUE, TO BBIMOJIHS-
€TCsl 3aJjaHHas IMOCIEA0BATENbHOCTh AeicTBUi. Hanpumep, ecin
MU3MEHSIETCSl TOJDKHOCTh paboTaroWEero B OpraHu3aluu, TO Mpo-
MCXOJMT aBTOMATUUYECKUMU nepepacyer 0a30BbIX HAUMCIEHUMH Ha
3apIaTy JAHHOIO COTPYAHMKA.

C axTuBHBIMHU 3JIeMeHTaMH B Oojee paHHuX CYBJl Bo3HuKamu
TeXHUYECKHE TPYAHOCTH U3-3a UX HedIPPEKTUBHON peanv3allii B
ciydae OoJbIIOro oO0beMa JAHHBIX, HA KOTOpPble OHM BO3JICUCT-
By1oT. OnHako B coBpeMeHHbIX CYB /] JaHHble aKTUBHbIE 3J1EMEH-
Tbl IPUMEHSIIOTCS IOCTATOYHO LIUPOKO.

[Moanepxka oanuvix myavmumeoud, T. €. JAHHBIX 0OJIbIIOTO 00b-
€Ma, CIOCOOHBIX U3MEHSITLCA B HIMPOKUX MpEAenax. 10, HAMpPU-
MEp, TAKUE TUIIbl JAHHBIX, KAK ayJAuO- U BUACO3AMNUCH, CUTHAJIbI,
MOJIyYEHHbIE OT PajJapoB, CIYTHUKOBbIC M300paxkeHus, rpaduka
paznuuHbix ¢GopMaToB U T. A. s XxpaHeHUs nOA0OHBIX JAHHBIX
CO3/1a10TCs pasznuuHbie cpeactra pacimpenus CYB/l. Onepanuu,
BBIMOJIHAEMbIC ¢ JAHHBIMU MYJIbTUMEAUA, HE SIBIISIIOTCS TPOCTHIMU
U HE MOJXOMAIT ISl TpaauuoHHbIX ¢popm naHHbix. CYBJI nomk-
Ha BKJIIOYaTh B €€0S BO3MOXHOCTb BBOJA MOJIb30BATEISIMU MO
COOCTBEHHOMY BBIOOPY (PYHKLIMH, TPUMEHUMBbIX K JAHHBIM MYJIb-
Tumeaua. Yacto B cucreMax, MCMoOJIb3YIOIMX JAHHBIE MYJIbTUME-
Jiia, TPUMEHSIIOTCSI 00 bEKTHO-OPUCHTUPOBAHHBIE METO/IbI.

Hnmezpayusi dannpix TIpENNoyiaraeT MoJlydeHue HeoOXOAMMOM WH-
¢dopMali U3 pa3nuyHbIX 043 U UCTOYHUKOB JAHHBIX, a TAKXKE ee
obpabotky. KoHuenuust xpanumy 0annvix, B KOTOPbIE KOMUPYETCsI
“H(pOPMALIMS U3 MHOXXECTBA HACJEJICTBEHHbIX 0a3 JAHHBIX U COOT-
BETCTBYIOLLIUM O0Pa3oM NEPEBOJMTCS B LEHTPAIbHYIO 043y JAaHHBIX,
a Tak)Xe cucTeMa OIEpaTUBHOrO aHaim3a JaHHbIX OLAP (On-Line
Analytical Processing) 1CI0JIb3YIOTCS B HACTOSILLEE BPEMSI B CUCTEMAX
roIep kK peteHuii (DSS). 9To HECOMHEHHO BaXKHO UTS: IIaHUPO-
BaHUS U aHAJINA3a MPOMU3BOJCTBA, OMEPATUBHOIO CKIIAJCKOTO Y4eTa,
M3yuyeHUss MHPOPMALMOHHBIX MOTPeOHOCTE B TOProBOM cdepe, B
chepe peknamHOro OW3Heca pa3NUYHBIX YPOBHEW, B 3JEKTPOHHBIX
KaTtayiorax pacupocrpaHeHus yepe3 IHTepHeT u T. 1.

Haubomee BaxxHbie MOACINU, TEXHOJIOTUM U CUCTEMbI YIIPABJICHUS
0a3aMu JaHHBIX IIPUBEIACHBI B Ta0m. 1.2.
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3apaHuA

1. Jath onpe/eneHue cleayommnx TepMUHOB:

JIaHHBIE;
UHpOPMAaLINS;

MH(pOpMaLMOHHAS CUCTEMA;
MHPOPMALIMOHHO-YITPABIISIIOIIAS CUCTEMA;
0a3a JaHHBIX;

cuctema c 6a30l JaHHBIX;

cucTeMa yrpasjieHus: 6a30i JaHHBIX;
cxema 0a3bl TaHHBIX;

cocTostHue O6a3bl JAHHBIX;

coaepkaHue 6a3bl JAHHBIX;

JeTanu3anus;

METAaJAHHbIC;

HHJIEKC;

TpaH3aKLUs;

KJTMEHT;

cepeep.

2. Kakue v3 npuUBENEHHbIX Aajiee YTBEPKIECHUH MOXXHO CUUTATh
JAHHbIMM, a KAKME PACCMATPUBATh KaK MHPOPMALIMIO?

ITerpoB MUBan Onerosuy poauics 12 aBrycra 1975 roaa;
toBap Lllaii6a-322 ornpasiieH;

cnyxawmuid UBanos I'. I1. mony4un B JaHHOM KBapTaJie Bbl-
PYYKY OT IpOJAax, HAMHOTO OOJIbIIIYIO, YeM APYTHUe CIyxkKa-
IME ero OT/AeNA;
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10.
11.

12.

e 3aprmiata Koroa M. C. 3a utoHb Mmecsn 2005 roga cocra-
Buja 6800 pybneii;

® 33 MOCJIEAHUE MECSLbl TEKYIIErO Tojia HAOII0JaJICs 3aMeT-
HBII POCT MPOJAXK KOHAUTEPCKUX W3ICTHH.

Kakum TpeboBaHMSIM JOJKHA YAOBJETBOPSATH CHUCTEMA
ynpaBiieHus 0a30i JaHHbIX?

Kakne 0OCHOBHBIE KOMITOHEHTBI MOYHO BBIIEIIUTL B CUCTEME C
0a30ii JaHHBIX?

OOBSICHUTL OCHOBHBbIE (PYHKIIMU CICAYIOMIMX TPYMIl MOJIb30-
BaTeei:

® CHCTEMHbI aIMUHUCTPATOP;

e AIMUHHUCTPATOP Oa3bl JAHHBIX;
® TPUKIATHON MPOTPAMMUCT;

e OOBIYHBIN MOTBL30BATED;

® TPOEKTUPOBIIUK 0a3bl JAHHBIX;
® CHCTEMHbI aHATTUTHUK.

OnpeaenuTh OCHOBHbIC MPEUMYIECTBA MCIOJIL30BAHUST CHC-
TeMBbI ¢ 0a30ii TaHHBIX.

OnpenenuTh HEAOCTATKU HCIOJIB30BAHUSI CUCTEMbl ¢ 0azoi
JAHHBIX.

KakoBbI nmpenmyniecTBa TPeXypOBHEBOW apXUTEKTYPhI CUCTE-
MbI ynipaBiieHus 6a3oii gaHHbIX? CHopMyTUpOBATH OCHOBHBIE
OTJIMYMTENIbHBIE YEPThI KAXKIOTO YPOBHS M OMPENEIUTH IJIaB-
HOe Ha3HAYEHHUE TPEXYPOBHEBOU apXUTEKTYPHI.

YT0 MOHUMAETCS 101, IOTUYECKON HE3aBUCUMOCTBIO OT ,IL&HHI)IX?
Yto noHumaeTcs o Cl)l/I3PI‘ICCKOI>i HE3aBUCUMOCTBIO OT I[aHHbIX?

CKONbKO Pa3auMyarT TUMOB CXeM 0a3bl JAHHBIX U KAKOBO MX
Ha3HaueHHe?

I[aHa cieayromas I/IHCI)OpMaLII/ISI, Kacaromasaca KOHLCMTY-
albHOM cXeMbl 0Oa3sbl JAHHBIX! HoMep 3adYeTHON KHMXKKM,
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13.

14.

15.

16.

17.

Cavmiua CryneHTa, Wms CrynedHTa, OruecTBo CrymeHTa, [la-
Ta poxaeHuds, llaTa mocTymyienud, dakynbTeT, CHelraibHOCTE,
N Tpynme, CeMelHOe TonoxeHune, OCoCre OTMETKU. HOHy‘iI/lTb
HCCKOJIbKO BHCHIHUX CXEM, OTBCYHAIOLIUX HOTpe6HOCTHM pas-
JIMYHBIX MOJIb30BATEIE CUCTEMBI.

Onpenenutb rinaBHbie koMoHeHTbl CYB/l U jath KpaTKyro
XapaKTEPUCTUKY Ha3HAYEHUS KaXJA0Tr0 KOMIIOHEHTA.

Kakue tunsl obpaumenuii k 0aze JaHHbIX oOpabaTbhIBarOTCS
CybAa?

Uro monumaercs noj ACID-cBoiicteamu? IlpuBectu cooT-
BETCTBYIOIIME MPUMEPHI CUTYyallMid, KOTOpbIe MOTYT BBI3BATh
KOH(DJIUKTHI B CUCTEME ¢ 0a30i TaHHBIX.

OnpenenuTb OCHOBHbIE KOMITOHEHTBI apXUTEKTYPbl "KJIUEHT-
cepsep". IlpuBecT mpuUMeEpPhl UCMONIB30BAHUS JaHHOW apXu-
TEKTYPHI.

HaTb kpaTkyro xapakTepucTuky cieayroimmm tunam CYB/L:
® OJIHONOJIb30BATEIbCKAS;

e MHOIOMNOJIb30BATEIIbCKAS;

® [ICHTPAJIM30BAHHAS,

® pacnpeaeciaceHHas;

® TpaH3aKUHWOHHAS;

® XPaHUJIMIIC JaHHBIX.
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PenayuoHHasa Moaenb AaHHbIX

PenssumoHHast MOJIEb B HACTOSIIEE BPEMS JOMUHUPYET HA PBIHKE
6a3 naHHbiX. OCHOBY 3TOW MOJIEJIM COCTaBJIIET HAOOP B3aUMOCBSI-
3aHHbIX Ta6ny1u, B KOTOPbIX XPAHATCA JaHHbIC.

OCHOBHbBIC TEOPETUUECKUE WJICU PEIALMOHHON MOJCIM OblIn
MU3JI0%eHbl B paboTax Mo TEOPUM OTHOIICHWUH aMEPUKAHCKOTO
noruka Yapnsza Copepca Ilupca (1839—1914) u Hemeukoro
noruka DpHcra Llpenepa (1841—1902), a Takxke aMepUKaHCKO-
ro maremaruka 2arapa Komma. B paborax Ilupca u Illpenepa
ObLIO JI0KA3aHO, UTO MHOECTBO OTHOLIEGHUM 3aMKHYTO OTHO-
CUTEJIbHO HEKOTOPbIX CleLMaibHbIX ONepaluii, COBMECTHO 00-
pa3yromux abcTpakTHyIo anreOpy. B mambHelIleM 3TO BaKHeM-
11ee CBOMCTBO OTHOIICHUM OBLTO MCHOIb30BAHO B PEIIIUOHHOMN
MOJICITM IJISI pa3pabOTKH SI3bIKa MaHUMNYJIMPOBAHUS TaHHBIMU.
B 1970 roay nosiunack crathsl darapa Koaga o npeacraBieHun
JaHHBIX, OPraHM30BAHHBLIX B BHUJE ABYMEPHBLIX TaOJHI, Ha3bI-
BaeMblx oTHomeHusIMH (Codd E. F., "A relational model for
large shared data banks", Comm. ACM, 13:6, pp. 377—387).
B 3T0i#1 paboTe BriepBhIe BBEICHBI OCHOBHbBIC ITOHATUS U OTPaHU-
YeHHS PEISIMOHHONM MOJENN KaK OCHOBBI XpaHEHMS HAHHBIX, a
TaK)e MoKa3aHa BO3MOXHOCTb 00pabOTKH JAHHBIX C IMOMOIIBIO
TPaIMIIMOHHBIX OIepaluii HaJ MHOXECTBAMU M CIEUHAJIbHBIX
BBEJICHHBIX PENSIIMOHHBIX OIepallnii.

PCJ’ISII_II/IOHHaﬂ MOJICIIb b0 ee OCHOBBI MIMPOKO HCIIOJIBb3YIOTCA
IpHu CO3JaHHUHN PA3JTUYIHBIX 0a3 JaHHBbIX. Hpe,[[CTaBJ'IeHI/IC JaHHBIX B
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BUJIE MHOYXECTBEHHOW COBOKYMHOCTH TaOIMI] MO3BOJUIO H30e-
*KaTb MHOrMX HepoctatkoB paHHux CYDB/I u co3path cucrembl ¢
YOPOILEHHbIM UHTEPEHCHBIM yrpaBjieHueM. B HacToslee Bpems
MHOTHME cepBepbl 0a3 JIaHHbIX OCHOBAHbI HA MPUHLMIIAX PabOThI,
CBSI3aHHBIX C PEIISILIMOHHOW MOJEIbI0. B cBs3M ¢ 3TUM cieayer
NoJpOOHO PACCMOTPETh OCHOBHbBIC TMOJIOXKEHUSI PEISLMOHHOM
MOJIEJIA JAHHBIX.

OCHOBHbI€ MOHATUA PEeNSALNOHHON
MoAaenu AaHHbIX

OCHOBHbIC 00BEKThI PEIISILIMOHHON MOJIEIN JAHHbBIX MEPEUUCIICHbI
B Tabm. 2.1.

Tabnuua 2.1. nemMeHmbl PensyuoHHol modenu

PensiuMOHHbIN OnucaHne
TepMUH
Basa paHHbIx Hab6op Tabnuy n apyrux o6bLeKToB, Heobxoam-

MbIX ANst aOCTPAKTHOrO NPEACTABNEHUS YaCTU
peanbHOro Mupa (pellaemon 3agauun)

Cxema 6a3bl AaHHbIX HaGop 3aronoBkoB Tabnuy, B3avMOCBA3AHHbIX
Apyr c Apyrom
OTHOWeHne Tabnuuya — COBOKYNMHOCTb OOBEKTOB PEanbHOro

MUpa, KOTOpblE XapaKTepuayTcsl OBLNMY CBOW-
CTBaMn 1 XapakTepucTmkamm (nons tabnuupi)

3aronoBoK OTHOLWEHMA | 3aronoBok Tabnuubl — HasBaHUA Nofen
(cTonbuos) Tabnuubl

Teno oTHoLWeEHNA Teno Tabnuubl — COBOKYMHOCTb 3HAYEHUA ANA
BCEX OOBEKTOB PeanbHOro Mnpa, KoTopas npea-
cTaBynma B Buae 3anucein Tabnuubl (CTPokn Tabd-
nuupl)

Cxema oTHOLEeHNA CTpoKa 3aronoBKkoB CTonoL0B Tabnuubl
(3aronoBok Tabnuubl)

ATpnBYT OTHOLLIEHUA HavnmeHoBaHne ctonbua tabnuubl
(none Tabnuubl)
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Tabnuuya 2.1 (npodorkeHue)

PensunMoHHbIN OnucaHue
TEPMUH
KopTex oTHOoLIEeHNs CT1poka Tabnuupl (3annucb) — O4HO3HAYHOE

npesacrasneHne 0GbeKTa pearnsHoro Mmpa, cos-
JlaHHOE C UCNoMb3oBaHNneM 3HaYeHWiA none

Tabnuyb
JomeH MHoXecTBO fOoNyCTUMBIX 3HAaYeHWiA aTpnbyTa
3HauveHue aTpubyTa 3HaueHue nons B 3anucu
[MepBUYHBINA KoY OAauH unun HecKosbko aTpubyToB, KOTOPBIN YHU-

KanbHbIM (€ANHCTBEHHBLIM) 06pa3om onpependet
3Ha4YeHune KopTexa (3HavyeHne CTpoKn Tadbnuubl)

BHewHwni knoy ATpunbyT Tabnuubl, 3HAYEHNA KOTOPOrO COOTBET-
CTBYIOT 3HAYEHUAM MepBUYHOrO Kiova B ApYroi
CBHA3aHHOW Tabnuue. BHEWHNI KoY MOXET CO-
CTOATL KaK U3 O4HOro, Tak U N3 HECKOSIbKMX aT-
pubyTOB (COCTABHOW BHELLHUIA KIOY). Ecnn unc-
1o aTpuByTOB BHELLHErO KMoYa MeHbLUe, Yem
KOMUYECTBO aTpubyTOB COOTBETCTBYIOLLENO NEp-
BUYHOTO KJt04a, TO OH Ha3blBAETCs YCEYEHHbIM
(4aCTUYHBIM) BHELLHMM KMIOYOM

CTteneHb (apHOCTD) Konnuecteo ctonbuos Tabnuubl
OTHOLWLEHNSA

MowyHOCTb OTHOWEHNA | KonuuecTBo cTpoK Tabnuubl (KONM4ecTso

KOpPTEXEN)
Twvn AaHHbIX Twvn 3Ha4yeHuniA aneMeHToB TabnumLbl
BbasoBoe OTHOLWEHNE OTHOLWEHNE, KOTOPOE COAEMKUT OAVH UINN He-

CKONbKO CTONBLOB, XapaKTepun3ayroLLNX CBORCTBA
06beKTa, a TAaKKE NEPBUYHBINA KITIOY

MpownseogHoe He aBnseTcA 6a30BbIM OTHOLLEHWEM, T. €. HE
OTHOLWEHNE XapakTepusyeT CBOWCTBA OObEKTa U UCMONb3Y-
eTca ana obecneyeHns cBA3en Mexay Apyrumn
Tabnuuamm, MoOXeT HE COAEPXKaTb NEPBUYHOIO
KJl04a; eCnu NepBUYHBINA KIKOY 3aAaH, TO OH Co-
CTOMT U3 BHELLHUNX KIMOUEN, KOTOPbIE CBA3AHbI
C NepPBUYHBIMU Knkoyamuy 6a30BOro OTHOLWEHUS
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Tabnuya 2.1 (okoH4yaHue)

PensiuMOHHBLIA OnucaHune
TepPMUH
Cesasb YcTaHaBnvBaeT B3anMOCBA3b MeXay coBna-

J30WUMKN 3HAYEHNUSIMI B KITIOUEBbIX NONSAX —
NEPBUYHbLIM KINOYOM O,EI,HOI7I T66]‘IVILI'bI N BHELWWHUM
KIoYoMm Apyroi Tabnuupl

CBa3sb "oauH-K-0gHOMY"

Mpw ncnonL30BaHMM TAKOro BUAA CBA3M 3anvCh B
ofHoOW Tabnuue MoXeT nMmeTb He Boree ogHon
CBSA3aHHOW 3anvcu B apyron Tabnuue. [laHHasa
CBSI3b NCMOJIb3yeTCA ANS pasfieneHns JocTaTou-
HO Wnpokux Tabnuu, nnbo no TpebosaHumio 3a-
wuTbl. B 06enx Tabnuuax kroyeBble Nons
JOIKHbI BbITb NEPBUYHBIMUI

CBs3b "oauNH-KoO-
MHOrMMm"

Mpn ncnonb3osaHmm cBA3N "0A4NH-KO-MHOTUM"
KaXA,01 3anMcv NepBoin Tabnuubl MOXET COOT-
BETCTBOBaTb HECKOJLKO 3annceil BTopor Tabnun-
Lbl, @ KQXA0WA 3annucu BTOPON Tabnumubl MOXET
COOTBETCTBOBATL /Wb OAHA 3anucb NepPBONA
Tabnuupbl. B nepeBon Tabnuue 06a3aTtenbHO A0n-
KeH BbITb 3agaH NepPBUYHLIN KIoY, BO BTOPON —
BHELUHWIA

CBs3b "MHOrne-ko-
MHOrMMm"

Mpw paHHOM Tune CBA3W OAHON 3anucn B NepBoN
Tabnuue MoXeT COOTBETCTBOBaTL HECKOIBKO
3anucei BTopor Tabnuubl N Ha060pOT. YHUKaNb-
HOCTb KIIOYER Ana Takux Tabnuy He TpebyeTcs.
Kak npaBuno, ans paspelleHns Takux cBazen
HeobX0ANMO BBECTU NPOM3BOAHOE OTHOLWEHMNE

M paspelunTb Takylo CBA3b ABYMS CBA3AMN
"O[MH-KO-MHOIMMM", B pe3ynbTaTe Yero nosABnseT-
€A1 AONOSIHUTENBbHOE NPON3BOAHOE OTHOLUEHWE

B pensumMoHHON MOJIENM paccMaTpUBAIOTCS CIIEAYIOLINE ACTEKThI,

KacCaromuecsa JaHHbIX!

U cTpykTypa JaHHBIX;

a OCJIOCTHOCTD JaHHBIX;

U o6paboTka JaHHBIX.
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OO6beKkTaMM B OCHOBHOM SIBJISIIOTCSI TaOIMLIbI (OTHOIIECHMS), LIEIO0-
CTHOCTh OOECIeUnBAaeTCs BHEIIHMMHU U IEPBUYHBIMU KIIOYAMU,
OrepaTopbl — 3TO HAOOP MHCTPYKLMH, KOTOPbIE 00ECHIEUMBAIOT
BBIOOPKY U MaHUITYJISILMIO HaJa JaHHBIMH (HAIIPUMEP, OIEpPaTop
RESTRICT, JOIN M T. JI.).

CTpyKTypa AaHHbIX
penaunoHHON Moaenu

CTpyKkTypa AaHHBIX NPEANoJiaraeT NpPeACTABJIEHUE MPEIMETHON
o0ylacTu paccMaTpuUBaeMOi 3ajJayd B BUAE Habopa B3auMOCBS-
3aHHbIX OTHOWIEHUW. [Ipu cozpanum MHPOPMALMOHHOW CUCTEMBI
COBOKYMHOCTb OTHOLIEHUI MO3BOJISIET XPAHUTh JAaHHbIE 00 00B-
eKTax NpeagMeTHON 00J1acTU U MOJEIIUPOBATDH CBSI3U MEX/1Yy HUMU.
B xaxxo¥ CBSI3M OJTHO OTHOLIEHHE MOXET BBICTYNIaTh KAK OCHOB-
HOe (0a30BO€), a APYroe OTHOILIEHUE BBICTYMACT B POJIM MOIUU-
HEHHOTO (rMpou3BoAHOTO). Takum 00pa3oM, OJMH KOPTEX OCHOB-
HOT'O OTHOLIEHMSI MOXKET OBbITh CBSI3aH C HECKOJILKUMU KOPTEXKaMHU
MOJYMHEHHOTO OTHOUIeHUS. [ moajepxku 3TuxX cBsized oOa
OTHOILIEHUSI JTOJDKHBI COJIEp)KaThb HAOOphl aTpUOYTOB, MO KOTO-
pPbIM OHM CBsSi3aHbl. B OCHOBHOM OTHOIUEHUM 3TO NEPBUYHBIN
KJIIOY OTHOILIEHHMS, KOTOPBIA OJHO3HAYHO OMNpPEAEIIsieT KOPTEXK
OCHOBHOT'O OTHOILIIEHHS. B MOJYMHEHHOM OTHOLUEHUH ISl MOJIe-
JUPOBAHUS CBSI3U [JOJDKEH MPUCYTCTBOBAaTb HAabOp aTpuOyTOB,
COOTBETCTBYIOLIMIA MEPBUUYHOMY KJIFOUY OCHOBHOI'O OTHOLLEHHS.
OpHako 371ech 3TOT HAaOOp aTpUOYTOB YK€ SIBISIETCS BTOPUYHBIM
KJIFOYOM WJIM BHEUIHUM KITFOUOM, T. €. OH OMPEIEISIET MHOXECTBO
KOPTEXeW OTHOLIEHUS, KOTOPBIE CBSI3aHbI C €AUHCTBEHHBIM KOD-
TEXKEM OCHOBHOIO OTHOLIEHWS. MHOMXECTBO B3aMMOCBSI3AHHbIX
JPYT ¢ IpyroM Tadaui o0pasyroT cxemy 0a3bl JaHHBIX.

PaccMOTpuM OCHOBHBIE 3JIEMEHTHI IAHHBIX PEISLIMOHHON MOaEIn
(puc. 2.1).
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Omnowernue R mpeacTaBisieT coOoil IBYMEPHYIO TaOJIMIly, CO-
JlepKallylo HeKOTOpble MaHHble. MaTemaThuecku N-apHOE OT-
HOILIEHHE R — BTO MHOXECTBO JeKapTOBAa MNPOU3BEACHUS
Dy xDyx ... xD, MHOXeCTB (BOMEHOB) D1 D, ..., D, (n 2 1), He-

00s3aTeNnbHO PAa3INYHbIX:

Rc D xDyx ... xD,,
rae Dy x D, x ... xD, — NOJIHOE IEKAPTOBO NMPOU3BEJAECHHE, T. €.
HA0OP BCEBO3MOXHBIX COYETAHUM M3 71 JJIEMEHTOB KaXIO0€, IIE
Ka)XbIH 3JIEMEHT OEpPETCsl U3 CBOETO JOMEHA.

Jlomen mipenactaBisieT coOOW CeMAHTMYECKOE TMOHSATHE, KOTOpOe
MOHO paccMaTpUBaTh KaK MOJAMHOXECTBO 3HAUEHUH HEKOTOPO-
ro TUMAa JAHHBIX, UMEIOLIUX OMpeaeieHHbI cMbica. JlomeH xa-
paxTepu3yeTcs CiaeayoIMMU CBOMCTBaAMU:

U umeer yHHKaJIbHOE UM (B Mpejeiax 6as3bl JaHHbBIX);

U onpeneneH Ha HEKOTOPOM MPOCTOM THUIIE JAHHBIX WJIM HA JAPY-
FOM JOMEHE;

U MOXkeT MMeTh HEKOTOPOE JIOTUYECKOE YCIIOBHE, ITO3BOIISIONIEE
onuvcath MOJAMHOXECTBO JIAHHBIX, JOMYCTUMBIX JJIS 3TOTO J0-
MeEHa,

U HeceT onpeaeneHHyI0 CMBICTIOBYIO HATPY3KY.

( 3amedyaHune )

Ecnu Tmn gaHHbIX MOXHO CUYMTaTb MHOXECTBOM BCEX BO3MOXHbIX 3Ha-
YEHWI TeKyLero Tuna, To AOMEH HanoMuHaeT NoAMHOXECTBO B 3TOM
MHoxecTBe. OTnnune AoMeHa OT MNOHATUS MOAMHOXEeCTBa COCTOUT
WMEHHO B TOM, UYTO AOMEH OTpaXaeT CeMaHTUKy, onpeferneHHyo
npeameTHor obGnacTblo. MoxeT OblTb HECKOMbKO AOMEHOB, COBMa-
JaroLWmX Kak NMOAMHOXEeCTBa, HO Hecyllme pasnuuHbli cmblcn. Hanpm-
Mep, AOMeHbl Bec ToBapa W KosmuecTBO TOoBapa MOXHO 3ajaTtb
KaK MHOXECTBO HEOTPULATENbHbIX UEerbIX YACEN, OAHAKO CMbICI 3TUX
OOMEHOB OyAeT pasnunuHbiM, B CUMY YEro OHW ABMASIOTCA Pa3fUYHbIMU
pomeHamn. OCHOBHOE 3HAYEHME OOMEHOB COCTOWT B TOM, YTO OHU
OrpaHMYMBaIOT CPABHEHWS: HENb3A CPABHMBATL 3HAYEHWA U3 pasnuy-
HbIX JOMEHOB, AaXe €CN OHN UMEIKOT OANHAKOBbLIW TUM AaHHbLIX.
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Ampubym  omuowenuss TpeAcCTaBIsieT cobol mapy Buaa
<ma_aTpubyTa : VMa_ momeHa> (JII/I6O <AZD>). Nwmena anl/I6y-
TOB JIOJDKHBI ObITh YHUKAJIbHbI B MpEAEIax OTHOIEHUs. Yacto
MMeHa aTpUOYTOB OTHOILEHUS COBMAIAIOT C UMEHAMHU COOTBETCT-
BYIOIIUX IOMEHOB.

Ommnowernue R, onpeacICHHOC HAa MHOXKCECTBE JOMCHOB, COACPIKUT
JABC 4aCTU: 3aroJIOBOK U TECJIO.

3azonosox omnowenus — 3T0 PUKCUPOBAHHOE KOJIMYECTBO aTPU-
OyTOB OTHOUICHHUS, OTUCHIBAIOLIEE EKAPTOBO MPOU3BEAECHUE J10-
MEHOB, Ha KOTOPOM 33/IaHO OTHOUIEHHE:

(<A13D1 >, <Ay Dy >, ..., <4, D, >).

3aroioBOK CTATUYEH: OH HE MEHSIETCS BO BpeMs paboThl ¢ H6a3oii
JNaHHbIX. Eciiu B OTHOILIEHUW U3MEHEHBI, 100aBIIEHbI WU YAIeHbI
aTpubyThI, TO B pe3yJbTaTe MOJIYUYAETCsS YK€ APYroe OTHOIIEHHE
(1a>xe ecim ero UMsi OCTAIIOCh MPEKHUM).

Teno omnouwienus COACPIKUT MHOXKECTBO KOpTe)Kef/i OTHOILLCHUS.
Kaxxapiii KOPTEXKX OTHOLICHUA MNPCACTABIIACT co00lf MHO>KECTBO
nap BUJa <Vmvs atpubyrTa : 3HaueHuUe aTpudyra>.

R(< 4y :Valy, >,< 4y :Valy >, ..., < A, :Val, >)

TAaKUX, 4TO 3HauYeHHe Val, aTpulyTa A4, NMPUHAJISKUT JOMEHY
D;. Teno oTHOLIEHUS NPEACTABISAET COOON HADOP KOPTEXKEH, T. €.

MOJAMHOXKECTBO JEKAapTOBOIO MPOU3BEACHUS JOMEHOB. Takum
0o0pa3oMm, TEIO OTHOUIEHUSI COOCTBEHHO U SBJISETCS OTHOIIECHUEM
B MaTeMaTUYECKOM CMbICIIE CJIOBA. T€0 OTHOLUEHHUS] MOXET U3-
MEHSITbCS BO BpeMsi paboThbl ¢ 0a30i AAHHBIX, T. K. KOPTEXHU C Te-
YEHUEM BPEMEHU MOTYT U3MEHSATBCS, JOOABIATHCSA U YAAIATHCA.

OTtHoweHne OOBIYHO 3aNUCHIBACTCS B BUJIE:
R(< 4y :Dy > <4y:Dy >, .., <A4,:D,>),
A100 B COKPALLEHHBIX BADUAHTAX: R(Al,Az, ...,An) uinm R.

Yucno arpubyToB B OTHOLIEHUM HA3bIBACTCS cmenenvio (1100
apHOCMbI0) OTHOILEHUSI, & MHOXECTBO KOPTEXeW OTHOLICHUS —
MOWHOCBIO OTHOLLICHUS.
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Dxsemnusap omuowenus — 3TO MHOXKECTBO KOPTEXKEN I JAHHOIO
OTHOLUEHUS. DK3EMIUISIP MOXKET U3MEHSATBCS C TEYEHHEM BPEMEHU.
OObiyHast 0a3za AaHHbIX B TEKYLIMIA MOMEHT BpeMEeHHU paboTaer
TOJIKO C OJHOM BEPCHEN OTHOWIEHMUS. TakoW 3K3eMIUISIP OTHO-
LIEHUS] HA3bIBAETCS TEKYILMM.

Cxema omHowenus: MPeJICTABISIET cOO0N HabOp 3arojJOBKOB OT-
HOILLIEHUS, BXOJAIIUX B 0a3y aHHBIX, T. €. MepeueHb UMEH aTpu-
OyTOB JAHHOTO OTHOIIEHUSI C yKa3aHMEM JOMEHa, K KOTOPOMY
OHU OTHOCSITCS:

SR:(Al,Az,...,A”), AigDi’ izl,l’l

Ecnu aTtpubyThl NpUHUMAIOT 3HAYEHUS U3 OJHOTO U TOTO XKE
JIOMEHA, TO OHU HA3bIBAIOTCSL O-CPAaBHUMbIMHU, TAE O — MHOXe-
CTBO JIOIYCTUMbIX OIepaluii CpaBHEHUM, 3aJaHHbIX JIs1 JAHHO-
ro nomeHa. Hanpumep, eciiu JOMEH COJAEPKUT YHMCIIOBbIE JaH-
Hble, TO [JISI HEro JONYyCTHMMbI BCE OIlepallid CpaBHEHUS:
6:{:, <>, >=, <=, <, >}. OpHako W [JisI JOMEHOB, COJEPIKALIUX
CHMBOJIbHBIC JTaHHBIC, MOTYT OBITh 3aJaHbl HE TOJBKO OIEepaIliu
CpaBHEHHUS IO PABEHCTBY U HEpaBEHCTBY 3HaueHMH. Ecnm miis
JIaHHOT'O TOMEHA 3aJIaHoO JIEKCHKorpaduieckoe yrnopsaoueHue, TO
OH TAK>X€ UMEET IMOJIHOE€ MHOXECTBO OIepaliyid CpaBHEHUS.

CxeMbl IBYX OTHOLLEHUI Ha3bIBAIOTCS IKEUBAICHINMHBIMIL, ECITA OHH
MMEIOT OJIMHAKOBYIO CTEMEHb, U BO3MOXXHO TAaKOE YIMOPSIAOYEHUE
MMEH aTpuOYTOB B CXeMaX, 4TO Ha OJMHAKOBBIX MecTax OyayT
HaXOAUTHCS CpaBHUMblIE aTpUOYThI, T. €. aTpUOYThbl, MPUHUMAIO-
L[M€ 3HAYEHUs U3 OJHOTO JOMEHA!

Iycrs  Sp = (Al,Az, ves A,,) — cXema OTHOWeHMs R;. Sp =
= (B,I,Biz, s Bi,,)— CXeMa OTHOLUEHHUS R, MOCIIE yNOpsaa0oUeHus
uMeH atpudyTtoB. Torga

S, ~8 e
~ Ly
Ry R,
AJV,BU-ng.

Takum oOpazoM, Jyisl SKBUBATIEHTHBIX OTHOUIEHUI BBIMOMHSIOTCS
CIIEIYIOUINE YCIIOBUSI:

U Hanuune OJMHAKOBOI'O KOJIMYECCTBA anI/I6YTOB;
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Q

HaJIM4ue anI/I6YTOB C OIMHAKOBbIMHY HAMMCHOBAHUAMU,

COACPIKAHUEC JAHHBIX M3 OJHHUX MU TCX XK€ NOMCHOB IJIA anI/I6y-
TOB C OAMHAKOBBIMU HAUMCHOBAHUSAMMU,

HAaJIMYHUC B OTHOLICHUAX OAWMHAKOBBLIX CTPOK C Yy4€TOM TOTIO,
YTO MOPAOOK anI/I6YTOB MOXKET pa3IndaTbCsA;

OTHOILICHHA TAKOI'O poJa €CTb pa3JIMYHbIC I/I306pa)KGHI/I$[ OJHO-
'O U TOrO K€ OTHOLLICHUS.

Ceoiicmea omHowieHuti HEIOCPEACTBEHHO CIIEIYIOT M3 MPUBEIEH-
HOT'O paHee ONpeJesieHUs] OTHOILIEeHUs. B 3TuX cBOMCTBax B oOc-
HOBHOM M COCTOSIT PA3JIMUYMSI MEX/Yy OTHOUICHUSMU PEISILIMOHHOM
MOJIEH JAHHBIX U MPOCTBIMU TaOIULAMU.

Q

Q

VYHMKaNbHOCTh UMEHU OTHOLIeHMs. MMs OJHOI'0O OTHOIUICHHUA
JOJDKHO OTJIMYATbhCAd OT UMCH JIpYTUX OTHOILIIECHUH.

VHUKaAJIbHOCTb KOPTEXE. B OTHOLLIEHUM HET OJIMHAKOBBIX KOP-
Texxel. JlelicTBUTENbHO, TENO OTHOLIEHUS €CTh MHOXECTBO KOP-
TEXKEU U, KAK BCSIKOE MHOXECTBO, HE MOXET COAECPKaTb HEpa3-
JIMYUMBIE 3JIeMeHThI. TaOauIbl B OTIIMYME OT OTHOLIEHUN MOTYT
COAEpKaTh OJIMHAKOBbIC CTpOokU. Kaxjas sueika OTHOLUEHUS
COJIEPKUT TOIBKO aTOMapHOe (HEASIMMOe) 3HaUCHHE.

HeynopsimoueHHOCTh KopTexen. KopTexxn He ymopsaodeHbl
(CBEpXY BHM3), T. K. TEJIO OTHOLLUEHUS €CTb MHOXECTBO, & MHO-
JKECTBO HE YMOPSIAOUEHO (ISl CpaBHEHUSI — CTPOKHU B TaOIu-
ax ynopsimodeHbl). OMHO M TO K€ OTHOIICHUE MOXKET ObITh
M300paXKeHO pa3HbIMU TAOIUIIAMU, B KOTOPbIX CTPOKHU UIIYT B
Pa3IM4YHOM MOPSAKE.

HeynopsgoueHHOCTb aTpuOyTOB. ATpHOYTHI HE YIOPSI0UYEHbBI
(cneBa HampaBo).

VHUKaJTbHOCTh UMEHHU aTpuOyTa B Ipeaeiaax oTHolueHus. Ka-
Kbl aTPUOYT MMEET YHUKAJIbHOE UMS B MpPEAeaax OTHOIIE-
HHS, 3HAYUT, MOPSAJOK aTpUOyTOB HE MMeEET 3HaueHUs (Iirs
CPaBHEHMSI — CTOJIOLbI B TAOJIMIE YNOPSAOUEHBI). DTO CBOM-
CTBO HECKOJIbKO OTJMYaeT OTHOIIEHHE OT MAaTeMaTHYeCKOI'O
onpejeeHus oTHOUEeHUsI. OJHO U TO K€ OTHOIICHUE MOXKET
OBITh U300paKEHO Pa3HBIMU TAaOIHMIAMHU, B KOTOPBIX CTOJIOIBI
UJYT B Pa3IMYHOM MOPSIIKE.
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U ATtomapHoCTb 3HaueHui aTpubyToB. Bee 3HaueHus atpubyToB
aToMapHbl. DTO CIEAYET U3 TOrO, YTO JIKALIME B UX OCHOBE
aTpUOyThI UMEIOT ATOMAapHbIE 3HAYECHUS, T. €. C KaXKAbIM aTpu-
OyTOM CBsi3aHa Kakasi-TO 001acTh 3HAYEHUH (OTAENIbHBIN 3Jie-
MEHTApHBII TUIT), 3HAYEHUS] aTPUOYTOB OEpyTCsl U3 OJHOTO U
TOrO K€ JoMeHa. CxemMa M KOPTEXU OTHOUICHUSI — MHOXECT-
Ba, a HE CMHCKU, TOITOMY MOPSAOK MX MPEACTABIICHUS HE UMe-
er 3HaueHus. [l cpaBHEHUS — B siYeHKM TAOIMIBI MOXHO
MOMECTUTh DPAa3IMUHYI0 MH()OPMALMIO: MACCUBBI, CTPYKTYDHI,
JIpyrve Tabauubl U T. [I.

( 3amedyaHue )

N3 CBOWCTB OTHOLWEHWS crneayeT, YTo He kaxpaa Tabnuua moxer
OblTb OTHOWeEHMeM. [na Toro 4Tobbl HekoTopasa Tabnuua 3ajasana
OTHOLUEHME, HEODOX0AUMO, YTOOBI Tabnuuya nmena NpPocTy CTPYKTYPY
(coaepxana TOMbKO CTPOKA W CTONOLUbI, MPUYEM B KaXAOA CTpoOkKe
OOIMKHO ObiTh OAMHAKOBOE KONMUYECTBO MNONei), B Tabnuue He AOIMKHO
OblTb OAWHAKOBbLIX CTPOK, Nobor ctonbel, Tabnuubl AOSKEH copep-
XaTb AaHHble TONbKO OAHOr0 TUMa, BCE MCMOMb3yeMble TUMbl AaHHbIX
OOJDKHBI GbITb MPOCTLIMM.

Cienyer OTMETUTh, UTO PEILMOHHAS MOJECb MPEJICTABISET CO-
00i1 6a3y JaHHBIX B BUJIE MHOYKECTBA B3aMMOCBSI3aHHBIX OTHOIIIE-
HHIi, KOTOPbIE HA3BIBAIOTCS CXEMOU PEAAYUOHHOT OA3bl OAHHBIX.

CBHBI/I, KOTOPbIC MOXXHO BbIACIUTL MCXKAY OTHOLICHUAMH B Oase
JaHHBbIX, KJ'IaCCI/ICI)I/II_[I/Ipy}OTCSI IO CIICAYIOLIUM THUIIAM.

U "OmuH-K-0MHOMY" — OJMH 3K3EMILISAP IEPBOr0 OTHOIICHMS
CBSI3aH TOJILKO € OJHUM 3K3EMIUISIPOM BTOPOTO OTHOIICHUS.
Kaxk mpaBuio, cyliecTBOBaHHE TaKOT'O THUIIA CBS3U CBUACTEIIb-
CTBYET O TOM, UTO OTHOIICHUS B MpPEACIax CXeMbl Oa3bl JaH-
HBIX 3aJJaHbI HEKOPPEKTHO.

U "OauH-KO-MHOTUM" — OJIMH 3K3eMILIAp IepBoro (6a3oBoro)
OTHOIIIEHUSI CBSI3AH CO MHOTMMHU 3K3EMIUISIPAMU  BTOPOTO
(IOTYMHEHHOT0) OTHOIIEHUS. JlaHHAS CBSI3b SBJISETCS OCHOBOIM
3aBUCUMOCTEH MEXIy OTHOIICHUSMU B PEISIIMOHHON MOIEIH
JAQHHBIX.

U "MHorue-Ko-MHOTUM" — MHOTHE 3K3eMIUTSIPbl MEPBOTO OT-
HOIIIGHUS CBSI3aHbl CO MHOTMMU 3K3EMILUISIPAMU BTOPOTO OT-
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HouieHus. CBsi3b TAKOTO BUAA MPAKTUUYECKU HE PEAJIN3YETCS B
pensuroHHON cpene. B cuily 3TOro oHa jerko paspemaercs
BBEJICHUEM JOMOJHUTEILHOTO (MMPOU3BOJAHOTO) OTHOIICHUS,
KOTOPOE SBIISIETCSI MPOMEXKYTOUYHBIM MEXIY MCXOIHBIMUA OT-
HOIICHUSIMUA U COCIMHEHO C HUMU JABYMS CBSI3SIMHU "OJUH-KO-
MHOTruUM".

CTpyKTypHasi YacTb 6a3bl AaHHbIX.
Buabl oTHOLWEHNA

[Ipu paccMOTpeHUU PENSILIMOHHONW MOJIENI MOYKHO BBIACIUTH Clle-
Aylomue OO0BEKTbl, KOTOPbIE HEMOCPEICTBEHHO HCIOIb3YIOTCS
moboit CYB/l nnst ontuManbHOW opraHuzauuu paboThl € AaH-
HBIMU.

Ilepemennas ommuowenuss P TipeactaBiisseT coOOil MMEHOBAaHHBIN
00BEKT, 3HAUEHNE KOTOPOTO MOXET U3MEHSTHCS C TCUCHUEM BpE-
MeHHU. 3HaueHue 3TON MepeMeHHoU B MoOoit MOMEHT BpeMeHu Oy-
JIET 3HAYEHUEM OTHOLLICHMUSI.

Ecnu paccmaTpuBaTh OTHOLIEHMS KaK TaOJIMLbI, TO MEPEMEHHAs
OTHoIUEHUs1 P B pa3zHoe BpeMs OyJeT MPEeACTaBISITb Pa3IudHbIe
TabNULbl, KOTOPbIE XapPAKTEPU3YIOTCS Pa3HbIMM CTPOKAMHU, HO
OJIMHAKOBBIMU CTOJIOLIAMHU.

Hmenosannoe omnowenue — 3T0 MEPEMEHHAs] OTHOLLEHUS, OIpe-
nenedHass B CYBJl ¢ nmomMouipio ONeparopoB CREATE TABLE,
CREATE BASE RELATION, CREATE VIEW M CREATE SNAPSHOT.

baszosvim omuowenuem Ha3bIBaeTCsI MMEHOBAHHOE OTHOILCHHE,
KOTOPOE HE SIBIIIETCS MPOU3BOJHBIM, T. €. CYILLIECTBOBaHUE 0a30-
BOr0 OTHOLIEHHUS HE 3aBUCUT OT CYyLIECTBOBAHHUS APYTUX OTHO-
HIEHUH.

Ipou3so0nvim omHouleHuem Ha3bIBAETCSI OTHOILIEHUE, OMPEACIICH-
HOE€ TOCPEICTBOM PETSIIMOHHOTO BLIPAXKEHUS Yepe3 Apyrvue ume-
HOBAHHbIE OTHOILIEHHUS; MPOU3BOHOE OTHOIIICHUE 3aBUCUT OT CY-
LIECTBOBAHUS APYroro MO0 Apyrux 0a30Bbix oTHoieHuid. He
MyTaiTe JAHHOE OTHOIIEHUE C 8bIpAdicaemMbim!
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Buvpasicaemoe ommnowenue — 3TO OTHOILIEHHWE, KOTOPOE MOYXKHO
MOJyYUTh M3 HAOOpa MMEHOBAHHBIX OTHOIIEHUH MOCPEICTBOM
HEKOTOPOTO PENSIIMOHHOTO BbipaXxkeHus. Kaxxgoe mMeHOBaHHOE
OTHOLLIEHHUE SIBJISIETCS BbIPA)KA€MbIM OTHOIIIEHMEM, HO He Ha00o0-
pot. Ba3oBble OTHOILIEHUS, MPEACTABIEHUSI, CHUMKU, MPOMEXY-
TOYHbIE U OKOHYATENbHBIE PE3YJIbTATHI OTYETOB IPEACTABISIOT
coboil mpuMepbl BbIpakaeMbix OTHolueHui. Takum oOpazowm,
MHOJECTBO BCEX BbIPAXKAEMbIX OTHOLUEHUH — 3TO MHOXECTBO
BCeX 0A30BBIX OTHOIICHWI U BCEX MPOUBBOAHBIX OTHOIICHMUIA.

Ilpedcmasgnenue — WMEHOBAHHOE MPOM3BOJHOE OTHOILLEHUE.
[IpencraBnenusi, kak U 6GA30BbIE OTHOLLIEHUS, SIBJIIIOTCS epEMEH-
HbIMH oTHoIIeHu. B ¢pusndeckoii mamsaru CYB/] npeacraBiaeHue
He XpaHUTCs, a GOPMHUPYETCS C UCTOTBL30BAHUEM JIPYTHX UMEHO-
BaHHBIX OTHOIIIEHUH.

CHumKu — WMEHOBAHHbIE TTPOU3BOJHbIE OTHOLIEHUS, AHAJIOTHY-
HbI€ MTPEICTABJICHUSIM, 32 UCKIIIOYEHUEM TOTO, YTO CHUMKH Peaib-
Hbl ¥ MPEICTaBJIeHbl HE TOJBKO C MOMOIIBIO OMPEAEICHUsS] B TEp-
MHUHAaX JPYTMX MMEHOBAHHBIX OTHOILIEHHWH, HO U TaKXKe CBOMMU
OTAETbHBIMM NaHHbIMU. CO3/1aHME CHUMKA MOX0eE Ha BBITIOJIHE-
HUE 3anpoca K 0a3e AaHHBIX MO MOBOAY JAHHBIX, 3d UCKIIIOYEHUEM
TOrO, 4YTO Pe3yjbTaT NMOAOOHOrO 3arpoca coxpaHsieTcsi B 0ase
JAHHBIX MOJ, OMpPEACTEHHbIM MMEHEM KAaK OTHOILEHHE, KOTOPOe
JOCTYMHO TOJIbKO Jyisi uTeHusi. [lepuonnueckn cHMMOK "OOHOB-
Jsercs”, T. €. ero TEeKyllee 3HaueHue cOpPachiBaeTCs, 3ampoc BbI-
MOJIHSIETCSl CHOBA M €r0 PE3YJIbTAT CTAHOBUTCS HOBbIM 3HAYEHHEM
CHUMKA.

P€3yﬂbman10M sanpoca Ha3bIBa€TCAd HCMMCHOBAHHOC IMTPOU3BOJHOC
OTHOLICHHE, CIIYXAIICC PE3YJIbTATOM HEKOTOPOI'0 OMPECACIICHHOT O
BOIIpoOcCa K Oaze mo MNOBOAY AAaHHBIX. baza JaHHBIX HE obecrieun-
BAaCT IOCTOAHHOI'O CYIICCTBOBAHUA I PC3YJIbTATOB 3aIIpOCOB.
I[J'[f[ COXpAaHCHHA PE3YyJIbTATOB 3aIIpocCa €ro MOXHO IIPHUCBOUTb
HCKOTOPOMY HMCHOBAHHOMY OTHOLICHUIO.

HpOMechymqubW pesyromamom Ha3blBa€TCd UMCHOBAHHOC IIPO-
MU3BOJHOC OTHOLICHUE, ABJIAIOLICCCA PE3YJIbTATOM HEKOTOPOIo
PCIAIUOHHOI'O BbIPAXKCHHS, BJIOXKCHHOI'O B JAPYIoe€, OoJIblIIee BbI-
PaxXeHuUe. baza gaHHBIX HE noaAacpPXMUBACT MOCTOAHHOI'O CyLIECT-



46 nasa 2

BOBAHUS U1l MPOMEXYTOUYHBIX PE3YNbTATOB, KAK M JJIs1 OKOHYA-
TEJIbHBIX PE3YJIbTATOB.

Xpanumeim Ha3bIBaeTCs OTHOIIEHUE, KOTOPOE MOIEP)KUBAETCS B
(pusnueckoil mamsiTH "HEMOCPEACTBEHHBIM" 00pa3zoMm.

Crnenyer OTMETUTh, YTO XpAaHMMOE OTHOLIEHUE He BCErJa CcOBMa-
jaer ¢ 0a30BbIM OTHOlUeHUEM. Habop XpaHMMbIX OTHOILUEHMIA
JIOJDKEH OBbITh TaKUM, 4TOOBI Bce 0a30BbIe OTHOLIEHUS, 4 3HAYMT,
1 BCE BbIPAXXKAEMbIE OTHOLLEHHUSI MOXXHO ObLIO NMPOU3BECTH U3 HeE-
ro; HO TIPU 3TOM TpedyeTrcs, YTOObI BCE XPAHMMbIE OTHOILICHUS
Ob1IM 6a30BBIMU, U HE TPEOYETCSI, YTOOBI BCE OA30BbIC OTHOUICHUS
ObUTM XPAHUMbBIMH.

HMTak, UMEHOBAHHOE OTHOIIIGHUE SIBJISIETCS MIEPEMEHHOM, T. €. 3a-
FOJIOBOK OTHOILLIEHUS (PUKCUPOBAH, HO 3HAYECHHE Tella U3MEHSIeTCS
co BpeMeHeM. MIMEHOBaHHbIE OTHOIIEHUS — 3TO 0a30BbIe OTHO-
IIEeHUsI, MPEJICTABICHUS] U CHUMKU. HemmMeHOBaHHOE OTHOIIIE-
HUE — PE3yJIbTAT BLIYMCICHUS PEISLIMOHHOTO BhIPAXKEHUS, KOTO-
poe OOBIYHO CYIIECTBYET HENONTO M €ro TeIO HEe M3MEHSeTcs B
npoluecce CylecTBOBaHUs. [IpuMepaMu HEMMEHOBAHHBIX OTHO-
IIeHUH MOTYT ObITh MPOMEXKYTOUYHBbIE U OKOHYATEIbHbIE PE3YIlb-
TaThl 3aMPOCOB.

s KaXXA0ro OTHOIIEHMS CYIIECTBYET CBSI3aHHAs ¢ HUM HHTEp-
nperauus (UIH npedukant), COCTABISIONIAS KPUMEPULL 803MOINCHO-
cmu 006HOGAeHUsL I ATOTO OTHOIIeHUs. B mo0oii MOMEHT BpeMe-
HU OTHOUICHUE COJICPNUT JIMIIb T€ KOPTEKHU, TNPU KOTOPBIX
MpeIUKaT SIBIISETCS UCTUHHBIM.

PensiuMoHHasa uenoCTHOCTb AaHHbIX

Pensyuonnas yenocmuocmos 0anHslX paccMaTpUBAETCS B JIBYX ac-
MeKTaX — KJIIOYM OTHOIIEHUS W PesIUOHHbIe OTPAHUYEHUS lie-
JIOCTHOCTH.

Iepsuunviv xkmouom (KIIOYOM OTHOLIEHMSI, KIIFOUEBBIM aTtpuly-
TOM) Ha3bIBaeTCsl aTpUOYT OTHOLLEHWS, OJHO3HAYHO UACHTU(DU-
UMpYIOIMA Kaxaplii u3 ero koprexeid. Kirou moxer ObiTh co-
CTaBHBIM (CIIOXKHBIM), T. €. COCTOSTh U3 HECKOJIbKUX aTPUOYTOB.
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Kaxmoe oTHollleHHe 00S3aTEIbHO MMEET KOMOMHAIMIO aTpuoy-
TOB, KOTOpasi MOXET CIYyXUTh KIouoM. Takum obpaszom, ee cy-
ECTBOBAHUEC TapaHTUPYET TO, UTO OTHOLICHUC — 3TO MHOXKCCT-
BO, KOTOPOE HE COJIEPKUT OJUHAKOBBIX KopTexed. Bo MHormx
CYB/] MOXHO cO37aBaTh OTHOIIICHUS, HE OTIPEACIISISL KITIOUU,

I/IHOFI[a OTHOILICHUEC MUMECT HCCKOJIBKO KOM6I/IH21].II/IFI anI/I6YTOB,
Kaxaasa U3 KOTOPbIX OJHO3HAYHO ONPEACIACT BCEC KOPTCKU OT-
HouleHusl. Takue KOM6I/IHaL[I/II/I anI/I6yTOB— 93TO BO3MOXHBIC
KJIIOUM OTHOLLEHUS U JIFOOOM U3 HUX MOYXHO Bbl6paTb B KaA4YCCTBC
IICPBUYHOTIO.

Ecnu BbIOpaHHBI MEPBUYHBIA KIIIOY COCTOUT M3 MUHUMAJIbHO
HeoOXxoguMoro Habopa aTpuOyTOB, TO OH SBJSCTCA HE H30BI-
TOYHBIM.

OOBIYHO KITIOUH HCITIOJBb3YIOT AJIA:

U uckmroyeHus 1yOaMpoBaHUs 3HAYEHUI B KITIOUEBBIX aTpUOyTax
(apyrue atpuOyThl B pacyeT HE MPUHUMAIOTCS);

U ynopsgoueHus koprexed. Bo3MoXHO ynopsgodyeHue mno BO3-
pacTaHMiO WM YObIBAHUIO 3HAUYEHUI BCEX KIIIOUYEBBIX aTpUOY-
TOB, & TAKXX€ CMELIAHHOE YNOpsA0o4YeHUe (10 OJHUM aTpuby-
TaM BO3pacTaHue, Mo IpyruM — yObIBaHMUE);

U yckopeHus paboThl ¢ KOPTEXKAMU OTHOILICHUS,
U opranuzaiuu cBsi3bIBAHUS TAOJIUI.

Eciu B oTHOLIEHUU R; UMeeTcs He Kno4egoli aTpudbyT A, 3Have-

HUS KOTOPOTO SIBJIAIOTCS 3HAYEHUSIMU KIH0Ue020 aTpuOyta B
JAPYroro OTHOWEHUs R, , TO aTpUOYT A OTHOLIECHUS R; SIBJISETCS

GHEUWIHUM KJIIOYOM.

C MOMOIIBIO BHEIIHUX KITHOYEK YCTaHaBJIMBAIOTCA CBA3U MCXKIY
OTHOLUCHUAMMU. PCJ'ISILII/IOHHaH MOJCJIb HAKJIaAbIBACT Ha BHCIIHUC
KIIIOYHU OTI'PAHUYCHHC TJIsA oOecrieueHus OCJIIOCTHOCTH AaHHBIX —
OI'PaAaHHUYCHUC CCbUJIOYHOM HECJIOCTHOCTH, T. €. KAXAOMY 3HAUCHUIO
BHCIIHEI'O KJI04Ya AOJDKHBI COOTBETCTBOBATL CTPOKHU B CBA3LIBAC-
MbIX OTHOLICHUSX.

Tax kax KaXXIbIi anI/I6YT CBA3aH C HCKOTOPBIM JOMCHOM, IJId
MHOXECTBA AOIMYCTUMbIX 3HAYECHUM KaXJI0ro anl/I6yTa OTHOLIC-
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HUSI ONPEALIISIIOT TAK HA3bIBA€MbIe OrpaHnveHus noMmeHa. Kpome
storo, s B/l 3amarorcd aBa mpaBuia LETOCTHOCTH, KOTOPBIE
HA3bIBAIOTCS PEAYUOHHBIMU 02PAHUYEHUAMU YEA0CIMHOCIU — OT-
PaHMYEHUSIMHU JUTA BCEX NOMYCTUMBIX COCTOSHUIA B/I:

U npaBuiia LIEJIOCTHOCTH CYIIIHOCTEH (OTHOLICHMIA);
U npaBuiia cCbIIIOUHOM 1ETTOCTHOCTH.

Onpedenumens NULL yKa3blBaeT HA TO, YTO 3HAuYeHUE aTpuOyTa B
JaHHBIA MOMEHT HEM3BECTHO WJIM HEMPHEMIIEMO ISl JTAHHOTO
KOPTEeXa. NULL HE BXOJUT B OOJACTb OMpEeNIeHUs HEKOTOPOTO
KOpTexa 100 HUKAKOe 3HaUYeHUe el He 3ajaHo. KimoueBoe cio-
BO NULL IpeacrasisieT co0oi cnocod oOpaboTKU HEMOJHbIX WIH
HEOOBIUHBIX JAHHBIX. NULL HU B KOEM CJIydae Helb3s OTOXIECTB-
JSTh KaK HYJIEBOE YMCICHHOE 3HAYEHUE WIIM 3AIMOJIHEHHYIO IMPO-
6e1aMu TEKCTOBYIO CTPOKY (HYJIM M MPOOEsbl — 3TO HEKOTOPBIE
3HA4YCHUSA, NULL — 3TO OTCYTCTBHUC 3Haqu1/m).

Llenocmnocms omuowenuii — B 6a30BOM (OCHOBHOM) OTHOLUIEHHUU
HU OJMH aTpuOyT MEPBUYHOTO KJIIOUA HE MOXET COJEpXKaThb OT-
CYTCTBYIOLLIMX 3HAYEHUM, T. €. NULL-3HAUCHUH.

Ccoinoyunas YeaoCcmnocntb — 3HAYCHUEC BHCUIHCTO KJII0OYa OTHOLIC-
HUs AO0JI?’KHO JIMOO COOTBETCTBOBATH 3HAUCHUIO NEPBUYHOI'O KIJIIO-
ya 6a30BOT0 OTHOLUCHMUA, b0 3a1aBaTbCAa ONMPCACINTCIIEM NULL.

Kopnopamusnvie ocpanuvenus yenocmuocmu — JONOJHUTENIbHbIE
MPaBUJIA MOAJEPIKKHU LIETIOCTHOCTH JAHHBIX, OMPEAENSEMBbIE MOJIb-
30BATENSIMU WM agMUHUCTpaTopamu b/I.

UHaekcnpoBaHue

Hnoexc npeacrasiisier coOOOW CPeICTBO YCKOPEHHMS MOMCKA 3arlv-
ceil B Tabimile, a TakXKe APYrUX Onepauuil, UCMOIL3YIOUIUX MO-
MCK: M3BJIEYEHUE, MOAUPUKALMIO, COPTUPOBKY M T. 1. Tabnuuy,
JUTsl KOTOPOW UCMOJIb3YIOT UHAEKC, HA3bIBAKOT UHOEKCUPOBAHHOLI.

I/IHI[CKC COACPNKUT OTCOPTUPOBAHHYIO IO KOJIOHKE HMJIM HECKOJIb-
KHUM KOJIOHKaM I/IHCbOpMaI_II/IIO M YKa3bIBA€CT HAa CTPOKH, B KOTOPbIX
XPaHUTCA KOHKPCTHOC 3HAYCHUC KOJIOHKHMH. I/IHHCKC BBITMTOJIHACT
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poJib orjapiieHusi TabJvl, MPOCMOTP KOTOPOrO MPEALIECTBYET
00palLEHHUIO K 3anucsM TabinLpbl. B HEKOTOPBIX cucTeMax UHACK-
Cbl XpaHSTCS B MHJEKCHbIX (paiiiax OTAeIbHO OT TAOJMYHBIX.

PewieHue npoGsieMbl opraHu3auuu QU3MYECKOro JOCTyna K MH-
(opMaLMy 3aBUCUT B OCHOBHOM OT CIIEAYIOLINX (paKTOPOB:

a BUa COACPKUMOI'O B ITOJIE KJIIHOYa 3aIUCceil MHAEKCHOTO q)afma;

U Tuma Mcroib3yeMbIX CChUIOK (yKaszaTellel) Ha 3aIllich OCHOB-
HOU TaOIULIBI;

U meTosa nMoucKa Hy>KHBIX 3aMUCEH.

HUnoexcuwtil ¢paitn — 3T0 XpaHuMblil aiin ocoboro tuna, B KOTO-
POM Kaxkasl 3amucb COCTOMT M3 ABYX 3HA4YEHMM: AaHHOe u RID-
yKaszatenb. Ha nmpakTuke yalle BCEro MCIOJIb3YIOTCS ABAa METONA
MOMCKA: MOC/EA0BATENbHbIA U OMHAPHBIA (OCHOBAH Ha JIEJICHUU
HMHTEpBaJja MoMcKa MonoiaM).

[Touck HEOOXOAMMBIX 3aMKUCed NPU MHJIEKCALMU MOXKET MPOUCXO-
JUTb MO OJAHOYPOBHEBOW NMOO ABYXYPOBHEBOW cxeme HMHjeKca-
uuu. Ilpu ogHOYpOBHEBOHM cxeMe B MHAEKCHOM (hailne XpaHsiTcs
KOPOTKHME 3aIlliCH, WMEIOIINE JBAa MO MOJE COAECPXKUMOTO
CTapuiero kjroua (Xeu-Koaa Kirouya) aapecyeMoro O0jioka v moje
aapeca Hayala 3Toro 6moka (puc. 2.2.).

»  Kntou
Kniod | agpec S Bannce
knou | agpec 17 " %:b_ Korow |
| Koy | 3anucb
3anuce
| Koy | ' y
3anucb : | Koy |
Knod | agpec — KJ-”O:‘I 3anuncob
Knrou 3anunce |
| 3anuce |
MNHaekcHbIA caiin Brok 1 briok 2 brok 3

Puc. 2.2. OgHoypoBHeBas cxema nHaekcaymm
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B xaxxaom 6I10Ke 3aMucK pacnoiaraloTcsl B MOPsIIKE BO3pACTAHUS
3Ha4YeHUsl Kmouda (uam cgepmiu). CTaplIMM KIIOYOM KaxaA0ro
OJ10Ka ABJISETCS KII0Y €ro MOCIIEAHEN 3aMUCH.

Ecnu B NHIACKCHOM c])aﬁne XpaHATCA XCILI-KO/JbI KITHOYCBbIX noJeu
HH,I[GKCI/IpOBaHHOfl Ta6J'[I/II_IbI, TO aJITOPUTM ITOUCKa HYH(HOP'I 3aIim-
CH BKJIIOYACT TPH STalla.

1. O6pa30BaHI/IC CBCPTKH 3HAYCHHUS KIIHOYCBOI'O ITOJIA HCKOMOM
3aIIMCH.

2. ITouck B uHAekcHOM (aiine 3anucu o OJI0Ke, 3HaUYeHUE TEPBO-
r0 MOJsl KOTOPOro OOoblIe MOTYYeHHOM CBEPTKU (3TO rapaH-
TUPYET HAXOXKJEHUE NCKOMOM CBEPTKU B JAHHOM OJIOKE).

3. IlocnemoBaTenbHBIA IPOCMOTP 3alKceid 0J0Ka J0 COBIAJACHUS
CBEPTOK MCKOMOI 3amuicu W 3amucu Onoka ¢aiina. B cmyuae
Kou3uil (HECKOJIbKMM Pa3HbIM K/IFOUaM MOXET COOTBETCTBO-
BaTh OJHO 3HAYCHHE XeII-(PYHKLMH, T. €. OOUH aJIpec) CBEPTOK
HIIETCs 3aIich, 3HAUYCHHME KITI0Ya KOTOPOM COBIaJaeT co 3Ha-
YyeHUEM KITI0Ua UCKOMOI 3alUCH.

Henocratok 0 fHOYpOBHEBOI CXeMbl — KITIOUM (CBEPTKM) 3aIMceit
XPaHATCA BMECTE C 3aMUCSIMU, YTO MPUBOJUT K YBEIUUYEHUIO Bpe-
MEHU TOMCKa 3amnuceil u3-3a OOJNBIIOW JUTMHBI TPOCMOTpA
(3HaYEHUS TAHHBIX B 3aMUCAX MPUXOAUTCS MPOMYCKATh).

B nByxypoBHEBOU cxeme KITouu (CBEPTKU) 3aIUceidl OT/eNeHbl OT
COJEPKUMOTro 3anucei (puc. 2.3).

B maHHOM ciyyae WMHIEKC OCHOBHOM TaOJMIBI pacrpeaesieH IO
COBOKYIMHOCTU (aiiloB: ogHOMY (haiiy TITaBHOTO WHIEKca U
MHOXeCTBY (paiiJTOB ¢ OJIOKAMH KITFOUEH.

Ha mpakTuke IpH CO3JaHUU WHACKCA IJII HEKOTOPOW TaOJUIIBI
0a3bl JAaHHBIX YKa3bIBAIOT IIOJIE TaOIHUIBI, KOTOpOe TpeOyeT WH-
nexcanun. KmodeBbie mois tadmunbl Bo MHOrux CYB /I naaekcu-
pyroTcs aBTOMaTH4YecKW. KIHAeKcHble (aiiiibl, co3gaBaeMble IO
KJIIOYEBBIM TIOJIIM TaOIULIbl, HA3LIBAKOTCI (hailiamu nepeuyHslX
UHOEKCO8.

I/IHI[GKC])I, co3gaBacMbIC HC AJI KIIIOYCBBIX HOJ'IGI\/’I, Ha3bIBAKOTCs
BTOPUYHBIMU (HOJTb3OBaT€J'IbCKI/IMI/I) NMHACKCAMU. BBCI[GHI/IC 9THUX
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MHJEKCOB HE HW3MEHSIET (PU3MUYECKOrO PAaCMOJIOKEHUS 3anuce
TabNMLbl, HO BJIMSIET HA MOCIEJ0BATEIIbHOCTh MPOCMOTPA 3aru-
ceil. MHaexkcHble (ailnbl, co3gaBaemble JUisl MOAJIEPkKAHUS BTO-
PUYHBIX MHAECKCOB TaOJMLbl, HA3bIBAIOTCA Qaiiiamu 6mMopudHbIX
UHOEKCO8.

Bbnok kntouei-1

3anncb

3anncb

!

bnok knouen-2

3anncb

3anncb

i

Bnok kntoueir-N

[MaBHbIA UHOEKC 3annch

3anncb

!

Puc. 2.3. [IByxypoBHEeBas cxema nHaekcalmm

Hexoropsie CYB/l noaaepxuBarT KIaCTEPU30OBAHHBIE U KJlACTe-
PHU30BAHHBIC XCLIMPOBAHHBIC MH/ICKCHI.

Knacmepuzayuss — nomelnieHue B OJIMH OJIOK 3amuceil TaOmuIl, Ko-
TOpbIe ¢ OOJBIION BEPOATHOCTHIO OYIyT YacTO MOJABEPTaThCs CO-
€IMHEHMUIO.

Knacmepuzosannwiii undexc — cneyuaibHasi TEXHMKA WHJIEKCH-
poBaHus1, IPU KOTOPOU JaHHbIC B Tabauile (PU3MYECKU pacroia-
raloTcs B MHJACKCUPOBAHHOM mopsiake. Mcnonb3oBaHue Kjacre-
PU30BAHHOI'O HWHACKCA 3HAUYUTCIbHO YCKOPSACT BbINOJHCHUC
3aMpoOCOB MO MHJCKCUPOBAHHOW KOJIOHKE. [lysi xaxmoil tabnu-
bl MOXET CYICCTBOBATH TOJIbKO OJAWH KHaCTepHBOBaHHbIﬁ HUH-
nexc. Ilpu co3paHum KiIacTepu3OBAHHOIO MHJIEKCA HE MO MeEp-
BUYHOMY KJIIOUY aBTOMATHUYCCKHU CHUMACTCA KJIacCTCpu3alusd Mo
IIEPBUYHOMY KIIIOUY.
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Xewposanue — albTEepPHATUBHBINA COCOO XpaHEHUsI JAHHBIX B
3apaHee 3aJJaHHOM MOPSAKE C LENbI0 YCKOPEHUS nmoucka (MpsiMoit
Joctyn). XelmupoBaHUue U30aBisieT OT HEOOXOJUMOCTH MOIJEP-
JKUBATh U MPOCMATPUBaTh MHIEKCHI. Knacmepusosanuviil Xeuupo-
6aHHbI UHOEKC 3HAYUTEIIBHO YCKOPSIET OoMepaluy MoucKa U cop-
TUPOBKM, HO J00ABJIEHME W yJAJIEHWE CTPOK 3aMEISIETCSl U3-3a
HEOOXOMMOCTU PEOPraHU3allMi JAHHBIX JJI1 COOTBETCTBUS WUH-
Jekcy. XelurpoBaHUe MPUMEHSIETCS B TOM Cllyyae, Korjaa HeoOxo-
UM MIpsAMOM tocTyn (6e3 MHAEKCOB), HATpUMeEpP Mpu OpOHUPOBA-
HUM aBUAOMJIETOB, MECT B FOCTMHHMLAX, MPOKATE MAILIMH, 4 TAKXKe
9JIEKTPOHHBIX JIEHEXHBIX MepeBojax. OIHAKO HENOCTATKOM Xe-
LIMPOBAHUS SIBJISIFOTCSI HEOOXOJIMMOCTb HAXOXJIEHHUS COOTBETCT-
Bytollel Xell-pyHKIMH, HEOOXOIMMOCTb BBINOJHEHUS ONepaLun
CBEPTKU (TpedyeT OMpeAeseHHOro BPEMEHHU), BO3ZMOXHbIE KOJIJIU-
3UM (CBEPTKAa PAa3IUYHbIX 3HAYEHW MOXET JaThb OJMHAKOBBIN
XELI-KOA) U MPOMEXYTKH MEXIY 3AMMUCIMA HEOTTPEAEIEHHOM MPO-
TsokeHHOCTH. [Ipn xemmpoBanum RID-yka3aTenb BBIYMCISETCS C
MOMOIIbIO HEKOTOPOH Xell-pyHKLUMU M Ha3bIBAETCS XELI-KOJOM.
B mnone kimoua MHAEKCHOTO (aifia MOXHO XPaHWUTh 3HAYEHHS
KJTIOUEBbIX MOJIEH MHAEKCUPYEMOIl TaOIMIIbl TMOO CBEPTKY Kiro4a
(xew-kom). [nnHa Xew-koja BCErja MOCTOSIHHA U UMEET J0cCTa-
TOYHO MaJlylo BEIMUYMHY (Hampumep, 4 6aiita), a 3TO CyLLECTBEH-
HO CHVDKAET BPEMS MOUCKOBBIX ONMEPaLINiA.

OO6MmMM HeTOCTATKOM MHAEKCHBIX CXeM SIBJISIETCS HEOOXOIMMOCTD
XPaHEHUS] WHIEKCOB, K KOTOPBIM TpeOyeTcst obpamarbes st 00-
Hapy)KeHUS 3aInCeid.

3agaHus

1. ChopmynupoBaTh OCHOBHBIC MOHATHUS PEISIIMOHHON MOACIU
JAHHBIX U JAThb COOTBETCTBYIOLIYIO MHTEPIPETALNIO B TabIMY-
HbIX TEPMHUHAX.

2. Kakue acmekTbl JAHHBIX paccCMaTpPUBAET PENSIMOHHAS MO-
gens?

3. B ueM oTimume THNA JaHHBIX OT JOMeHa?

4. Yto Takoe CTENeHb U MOLIHOCTb OTHOLLICHUS?
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S.

10.

1.

12.

13.

B kakoM caydae cxembl ABYX OTHOIICHUHN OymyT 3KBHUBAJICHT-
HbIMH?

YeM OTHOLLEHUE B PEASLMOHHON MOAEIIM OTJIMYAETCS OT NPO-
cTtoii Tabmuipl? IlepeyncanTh TIaBHbIE OTIMYMS M IIPUBECTU
COOTBETCTBYIOLIUE TPUMEPHI.

Yr1o Takoe cxeMma Oa3bl maHHbIX? KakoBa MoxeT ObITL MaTe-
MaTH4YecKas 3aMuch CXeMbl 0a3bl JAHHBIX?

Kaxne Turbl cBsizeld MOXHO BBLACIIUTD MEXIY OTHOLIEHUSIMU B
pensiunonHoil moaenu? [lpuBecTn mpumepbl U3 MPEAMETHOMN
o051acT, OTpa)kaloUIMe BO3MOXKHOE CYLIECTBOBAHUE TAKUX
CBSI3CH.

IlepeuncnuTh BUIBI OTHOILIECHUM PEISIIMOHHON MOJIECIN U CHC-
JIaTh UX CPABHUTEIIbHbBIN aHAJIU3.

Kakue acnekTbl BKIIIOYAET PENALIMOHHAs LETOCTHOCTh JAH-
Hbix? [IpuBeCTU COOTBETCTBYIONIME TPUMEPHI.

Yto Takoe HHﬂCKC?:B YEM COCTOAT MpEHUMYLICCTBA U HCIO-
CTATKHN HUCITOJIb30BAHUS I/IHILCKCOB?

Onpenenvth MEpBUYHBIE U BHEUIHUE KITIOUM IS CIIEIYIOLIAX
OTHOIICHUH, HAXOJAIIMXCA B TPEAENax OJHOU cxembl 0a3bl
JIAHHBIX:

® (Kon CHOPTUMBHOI'O MepOoNpuATHs, HasBaHME MEepPONpUATULI,

Onmcanue) ,

® (Kom cynbu, OMO cynevu, Kareropusda, ChayxeOHHIM anpec,
CriyxeOHEN TeJedOH) ,

® (Kom cHnoprTmMpBHOIO Meponpmarus, Koxm cyneu, HDaTa HIpoO—

BeISHUSA) .

Onpenenvth NMEpBUYHBIE U BHEUIHUE KITIOUM IS CIIETYIOLIAX
OTHOIICHUH, HAXOIAIIMXCA B TIPEAECIax OJHOM cxembl 0a3bl
JIaHHBIX:

® (Kop roBapa, HaszsanHue, OnucahHue),
® (Kom ToBapa, Kom nponykra, KoIMYUeCTBO),

® (Kop nponykra, HaspaHme nponykra, lLeHa HpoaykTa),
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(Komg maxmapHo¥, daTa Bunomcky, JaTa OIJIATH) .

(Konm vakmazmHoOM, Kom ToBapa, KommuecTBO TOBapa).

14. OnpenenuTh NEPBUYHBLIC U BHEIIHUE KITIOUU IS CIACAYIOIIUX
OTHOIICHUI, HaXOIAIIMXCA B IpeAenax OJHOM cXeMbl Oa3bl
JAHHbIX:

(JInuHBEIM HOMEP acoupaHTa, Oamunudg, Wmg, OTUeCcTBO,
llomn, IHarta poxnmeHus, Hara nocrTynyieHuda, Konm cneumasb-

HOCTH) ,
(Kon cneumanbHOCTM, CHelMalbHOCTH, ONMCAaHHKE),

(JInuHBEIM HOMEP acoupaHTa, Tema, HayuHHN pPYKOBOIU-—

Tesnb, JaTa yTBEePXISHMUS),

(Kon mmcumnnmuel, HaszsanHme pucumniamuel, <OUO npenozma-

BaTesnsa),

(Jlmuuer HOMEP acnupaHTa, Koa aucumnauder, OleHka,

IaTa cmpaum).
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PensaunoHHan anredpa

OO0paboTKy JaHHBIX PETSIUOHHON MOJIENM MOXHO Peann3oBaTh
JBYMSI Pa3fIMYHBIMU, HO 3KBUBAJIEHTHBIMU CIIOCOOAMM: PENSIIU-
OHHOW anreOpoi W PeNsSIIIMOHHBIM McUurcieHrneM. B maHHO# riaBe
paccMOTpeHbl Hauaa pesiuOHHON anreOphl.

OcHOBHbIe onpepeneHus,
OTHOCSILLUMECH K penfaunoHHoOn anrebpe

Pemsiiinonnast anrebpa mpeacTaBiasieT coOoli OCHOBY AocCTyma K
pCJIHLII/IOHHblM JAHHBIM. FJIaBHaH LCJIb anre6pb1— O6CCHC‘II/ITI)
3aMUCh BBIPAKEHUH, KOTOPbIE MOTYT MCMOJIB30BATHCS IS ClIe-
JIYIOLUX LEICH:

U omnpeneneHve AaHHBIX 11 MX BbIOOpa U3 0a3bl Kak pe3yjabTaT
ornepaluu BbIOOPKH;

U onpepaeneHve JaHHbIX i1 MO ukayu (BCTaBKU, U3MEHEHUS
WJIM yAAJICHUS) KaK PE3YIbTaT Onepanuu 0OOHOBJICHUS;

U ompeneneHne JaHHBIX ISl MX BU3yajld3allly 4epe3 MpeacTaB-
JICHMUS,

U onpeaeneHye AaHHBIX JJIs COXPAHEHUS] B BMJIE "MTHOBEHHOI'O
CHUMKA" OTHOILLICHMS,

U onpepaeneHre JaHHbBIX, JJIS KOTOPbIX OCYILECTBIISETCS KOH-
TPOJIb JOCTYMA (OMNpeAesieHue MpaBuil 0€30MaCHOCTH);
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U omnpeaeneHve MaHHBIX, KOTOPbIE BXOAST B 00JaCTh AJI HEKO-
TOpbIX ONepauuii YyMpaBjeHUS] OJHOBPEMEHHbBIM JIOCTYIIOM
(ompeneneHre TpeOOBAHUN YCTOMYHUBOCTH);

U onpepaeneHye nmpaBuil LEIOCTHOCTU, T. €. HEKOTOPBIX OCOOBIX
MpaBujI, KOTOPbIM JOJIXKHA YAOBJIETBOPSITH Oa3za aHHBbIX, Ha-
psay ¢ obmuMu mpaBUiIaMy, MPEACTABISIONIMMUA YaCTb PEIsi-
LIMOHHOUW MOJICJIM U MPUMEHSIEMbIMU K KAXI0U 0a3e JaHHBIX.

B coBpemenubix CYDBJI, uCnonab3ylouux peIsiiuOHHYI0 MOJEb,
HEMOCPEICTBEHHO HU PEISIIMOHHAs anredpa, HU PEISILUOHHOE
UCUYUCIIEHUE HE UCMOJIb3YIOTCS. DAKTUUECKUM CTAHAAPTOM JIOCTY-
na K PeJsUMOHHbIM JaHHbIM siBjsiercs si3bik SQL (Structured
Query Language, CTpyKTypUPOBAHHBIN SI3bIK 3aIIPOCOB).

Pensuponnass anrebpa, omnpeaeneHHas Kompmom, coctout wu3
8 onepaTopoB, pa3AeeHHbIX HA ABE TPYIIIIbI:

U mpaouyuonusie onepayuu Hao muodicecmsamu (00BEIUHEHME,
repeceueHue, BbIUMTaHUE, IEKAPTOBO MPOU3BEACHHE);

U cneyuanvmuvie pensyuonnvie onepayuu (BbIOOPKA, TPOEKIUS, CO-
eNHEHNeE, JeICHUE).

Kpome TorO, B cocTtaB anreOpbl BKIIOYAETCS Onepalusl MpH-
CBAWBaHMUS, MO3BOJIAIONIAS COXPAHUTh B 0a3e JaHHBIX pe3ysibTa-
Thl BBIUMUCIIEHUS anTeOpanvyecKux BBIPAXEHHWH, a Takke orepa-
Ml TIepeMMeHOBaHus aTpuOyTOB, AaloIiasi BO3MOXHOCTh KOP-
pekTHO chOPMHUPOBATH 3aTOJOBOK (CXEMY) Pe3yIbTUPYIOUIETO
OTHOIIICHHUS.

3aMKHYTOCTb pensAuMOHHON anredpbl

PensunonHas anrebpa npeacTaBiser coboil Habop omepaTopos,
WCIMOJB3YIONIUX OTHOILEHUS B KadecTBe apryMeHTOB M BO3Bpa-
IAIOIIMX OTHOILEHUS B KadyecTBe pe3yibTaTa. Takum obpasowm,
PETSLMOHHBIN omnepaTop f BBITTIAAAT Kak (YHKIHUS C OTHOIIe-

HUSAMHU B KAYCCTBEC API'YMCHTOB!

R=f(R,Ry,...R,).
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B kaudecTBE aprymMeHTOB B PEISILMOHHBIE OMEPATOPBI MOXHO
MOJCTABIISATh OPYTUE PEISLMUOHHBIE ONEPATOPHI, MOAXOISLINE
MO THUITY:

R:f(fi (Rll’Rlz""’Rli’l)’ fi(Rz],Rzz,...,Rzm), )

B cuiy sToro pensunoHHas ajnredpa siByisiercs 3aMKHYTON. Takum
06pa30M, B PCIALMOHHBIX BBIPAXCHUAX MOXHO HMCIOJIb30BATDb
BJIO’KEHHBIE BBIPAXKEHUS CKOJIb YTOJAHO CIIOKHOM CTPYKTYPHI.

B npenenax 6a3bl JaHHBIX KaXJA0€ OTHOLIEHUE OOS3aHO UMETh
YHUKAJIbHOE UMs. VIMSI OTHOIIECHUS, MOJIyYEHHOTO B PE3yJIbTaTe
BBIMOJIHEHUST PEISLMOHHON omepauuu, OMpEAeiseTcss B JICBOU
yacTu paBeHCTBA. OJHAKO MOXHO HE TpeOOBATh HAJMUYUSI UMEH
OT OTHOLICHWH, TMOJIYYEHHBIX B PE3YJbTATE PEISLIMOHHBIX BbI-
PaXXeHUH, €CIIM 3T OTHOIICHUS MOJACTABIISIIOTCS B Kaue€CTBE
ApPTyMEHTOB B JIPYTU€ PEISLUOHHbIC BbIpaxXeHus. Takue OTHO-
IIEHUsT HA3bIBAIOTCI HeuMeHOGaHHbIMU. HeuMeHOBaHHBIE OTHO-
IIEHUST PeallbHO HE CYIIECTBYIOT B 0a3e JAHHBIX, a JIUIIbL MPe-
CTaBIISIIOTCST B MOMEHT BBIUMCIICHUS 3HAUYEHUS PEISIMOHHOTO
omepatopa. He BCe OHM SIBIISIIOTCS HE3aBUCUMBIMU, T. €. HEKOTO-
pBIE U3 3TUX OMEPATOPOB MOTYT OBITh BBIPAXEHBI UEPE3 APyTHE
PEISILIMOHHBIE OTIEPATOPHI.

OTHOLWEeHnA, cCOBMEeCTUMbIE NO T™MNY

HexoTtopsle pensiuuoHHbIE OnepaTopbl (Hanpumep, o0beIMHEHHUE)
TpeOyIOT, 4TOObI OTHOLLEHHUSI MUMEJIM OJMHAKOBbBIE 3aroioBku. Kak
YKa3bIBAJIOCH B 27d6e 2, OTHOLIEHWE COCTOUT M3 3aroJIOBKa U Tela.
Onepauusi 00ObEAMHEHMS] JIBYX OTHOLIEHUN €cTb OOBbeAMHEHHE
JBYX MHOXECTB KOPTEXEH, B3ATBIX U3 TEI COOTBETCTBYIOIIMUX OT-
HouleHui. OgHaKo OYJET JM pe3ysbTaT CYUTATHCS OTHOLLUEHUEM?
Bo-nepBbIX, €clM MCXOJHBIE OTHOLUEHUS UMEKT Pa3sHOE KOJIMYe-
CTBO aTpUOYTOB, TO, OYEBUJHO, YTO MHOXECTBO, SBJISIOLICECS
00bEIMHEHNEM TAKUX PA3HOTHUITHBIX KOPTEXEH, Helb3sl MpeacTa-
BUTb B BUJE OTHOILIEHUSA. BO-BTOpBIX, MyCcTh Ja)K€ OTHOILIEHHUS
MMEIOT OJIMHAKOBOE KOJIMYECTBO aTPUOYTOB, HO aTPUOYThl UMEIOT
pa3InuHbIe HAUMEHOBaHUA. Toraa BOZHUKAET BOMPOC, KAK TOTAA
OMNPEAEIUTh 3ar0JIOBOK OTHOILIEHUS, MOJYYEHHOIO B PE3YJIbTATE
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00beAMHEHUS] MHOXECTB KOpTexeil? B-Tperbux, mycrb OTHOLLE-
HUS UMEIOT OJIMHAKOBOE KOJIMYECTBO aTpubyTOB, aTpUOYyThl MME-
IOT OJIMHAKOBbIE HAMMEHOBAHHS, HO OINPEJEJIEHbl HA Pa3IMUYHbIX
nomeHax. Toraa onsTh e 00bEIMHEHUE KOPTEXKEU He OyaeT 00-
pa3oBbIBATb OTHOLLEHHUE.

Onpeoenenue. OTHOILLCHUS HA3bIBAIOTCS COSMECIMUMbBIMU NO MUNY,
€CJIM OHU UMEIOT UJEHTUYHBIC 3arOJIOBKU, & UMEHHO;

U oTHOLIEHUSI UMEIOT OJJHO U TO K€ MHOXECTBO UMEH aTpuoy-
TOB, T. €. IJid mMoboro arpudbyra B OJHOM OTHOUIEHWU Hal-
JeTcst aTpubyT C TAKUM K€ HAMMEHOBAHUEM B JIPYTOM OTHO-
LICHUH;

a anI/I6yTbI C OIMHAKOBBIMHW MMCHAMU OIPCACIICHbI HA OAHUX U
TEX XK€ AOMCHAX.

HexkoTopble OTHOLIEHUSI HE SIBJISIIOTCS COBMECTHMBIMU MO THILY,
HO CTAHOBSITCS TAKOBLIMHU TMOCJIE HEKOTOPOIrO MEPEHMEHOBAHUS
atpubyToB. 17151 TOrO YTOOBI TAKWE OTHOIIEHUSI MOXHO OBbLIO HC-
MOJIb30BaTh B PEISILIMOHHBIX OIEpaTopax, BBOAMTCS BCIOMOTA-
TEJIbHBIN onepamop nepeumeno8anus. ampudymos.

OnepaTtop nepeMmMeHOBaHUA aTpMbyTOB

OnepaTop nepeMMeHOBaHUSI ATpUOYTOB MMeEET CIEAYIOLINA CUH-
TAKCHC:

R rename 4, AZ' ... as new A new Az,...;
rae R — orHouwenue, 4; , A,, ... — HUCXOAHbIC UMEHA atpuly-
TOB, new A, new A4,, ...— HOBbIC UMEHA atpuOyTOB. B pe3ynb-

TaTe MPUMEHEHUsI OTEpaTopa MEePEeMMEHOBAHUS aTPUOYTOB MOJIyYa-
€M HOBO€ OTHOLLUEHHUE C U3MEHEHHbIMU UIMEHAMU aTPUOYTOB.

Ilpumep. OnepaTop rename BO3BPAIAET HEMMEHOBAHHOE OTHO-
LIEHUE, B KOTOPOM aTpUOYT Student NMEPEMMEHOBAH B Head (Cra-
pocra):

R rename Student as Head;
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TpaganunoHHbIE onepauuun
Ha4 MHOXecTBaMMm
(TeopeTUKO-MHOXeCTBEHHbIe
ornepartopbl)

K TpamuuumoHHBIM onepanusaM pelsiMOHHOW anreOpbl OTHOCST
KJIacCUYECKHE ONepaly HaJ, MHOXXECTBaMH, T. €. 00ObEJIUHEHHE,
MEPECEUYCHNE, BBIYNTAHUE U JIEKAPTOBO NMpPOU3BEAcHMUE. PaccMoT-
pyUM pe3yNbTAaThl ACHCTBUI JAHHBIX OINMEpPALMii HAaJ MHOXECTBAMU
OTHOIIEHWI B PEIIILIMOHHON MOJENU TAHHBIX.

O6veguHeHune

Onpeoenenue. ObveourneHuem ABYX COBMECTUMBIX MO TUMY OTHO-
WeHUH R ;U R, Ha3bIBAETCS OTHOLIEHUE C TEM XE 3ar0JIOBKOM,
4YTO My OTHOWEHUN R U R, , ¥ TENOM, COCTOSILLIUM U3 KOPTEXKEA,
MPpUHAJIEKAUX WU R |, WU R, , UIM 060UM OTHOLLIEHUsIM. Ta-

KM o6pa30M, IIPpHU BBIIIOJIHCHHUH OICpalnunu 06LC,E[I/IH€HI/I$[ ABYX
OTHOILIEHUI NPpOU3BOJANUTCA OTHOLICHHUC, BKIIIOYAKOMICE BCC KOP-
TCXH, BXOAAIIUEC XOTA OBl B OJHO U3 OTHomeHHﬁ-OnepaHHOB.
CuHTaKcuc orcpanuun O6"b€,I[I/IH€HI/I$II

Rl union RZ

( 3amedyaHue )

O6GbefuHeHNe, Kak 1 noboe OTHOLLEHWE, HE MOXET coaepXaTb oAu-
HaKOBbIX KOPTEXEN. B CUny 9TOro, €CNn HEKOTOPbIA KOPTEX BXOAWUT U

B OTHOweHWe R |, u oTHoweHne R ,, T0 B 06besuHEHNE OH BXOAUT
TONbKO OAVH pas.

ITpumep. I1ycTh naHbl [BA OTHOILIEHUS R U R, ¢ uHpopMmauuei
0 HAYMCIICHUU CTUTICHUU cTyAeHTaM (Tadi. 3.1 u 3.2).
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Tabnuya 3.1. OmHoweHue R | (HayucneHue cmunernouu)

JINYHBbIV HOMep damunusa Pasmep ctunengumn
11 KotoBa 3000
22 Cepos 2500
33 JleoHugoB 3500

Ta6nuya 3.2. OmroweHue R, (HayucnerHue cmunenduu)

JINYHBIA HOMep damunua Pasmep ctunengumn
11 KotoBa 3000
22 HaHnneHko 2500
55 JleoHugoe 3000

OObeauHeHre OTHOLIEHUH R | U R, OyaeT uMeTb B, IPEACTAaB-
JIEHHBIN B Tabm. 3.3.

Ta6bnuuya 3.3. OmHoweHue R | union R,

JINYHBIA HOMep damunua Pasmep ctunengumn
11 KotoBa 3000
22 Cepos 2500
33 JleoHugoe 3500
22 HaHnneHko 2500
55 JleoHugoe 3000
( 3amedyaHune )

PeJ'IHLI,I/IOHHbIe onepartopbl HE nepenarT pedynbTUpyoWemMy OTHOLEe-
HUIO HUKAKUX OAHHbIX O NOTEHUMAanNbHbIX KNo4Yax B CUNy TOro, 4to no-
TeHLI,I/IaJ'IbeIVI KN4 ABNAeTCA CeMaHTU4YeCKUM MOHATUEM, OTparkalo-
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WMM pasnuuua OOBEKTOB NpesMeTHOM obractn. Hanuume notex-
uManbHbIX KroYer He BbIBOAWTCS W3 CTPYKTYPbl OTHOLIEHWS, a SBHO
334aeTcsa ANS KaKAO0r0 OTHOLIEHUS, UCXOAA M3 ero cmeicna. Penauwm-
OHHble onepaTopbl ABNSAIOTCA PopManbHbIMK onepaunsiMn Hag OTHO-
LUEHVAMWN U BbINONTHAKTCA OAMHAKOBO, HE3ABUCMMO OT CMbICna LaH-
HbIX, COAEPKaLLUNXCA B OTHOLUEHUSX.

B cuny ckasaHHOro onepauns o6beauHEHNS (a Takke n apyrue one-
pauun pensunoHHol anrebpbl) He HacneayeT NoTeHunasnbHble KIo-
UM OTHOLWIEHWW, BXOAAWMX B 06beanHeHne. Moatomy B o6beanHe-

HAn oTHoweHudA R, wu R, atpubyT luusmit HoMep MOXET
cogepxaTb Aybnukartbl 3HadyeHuii. Cneayet oTMeTUTb, YTo 06bean-
HeHve oTHoweHniA K| n R, kak n noGoe oTHOLIeHWe, UMeeT Mo-

TEHUMANBHBIA KMOY, HAaNnpumep, COCTOAWNA U3 atpnubyToB (JIMuHHM
HoMep, PaMUIUA).

MNMepeceyeHue

Onpeoenenue. Ilepeceuenuem ByX COBMECTHMBIX MO THIY OTHO-
1eHUit R | U R, Ha3bIBAETCS OTHOLIEHUE C TEM XK€ 3aroJIOBKOM,

YTO U Y OTHOLIEHUWH R U R,, U TEJIOM, COCTOSAILIAM U3 KOpTe-
XKeil, MpUHaUIeKAUX OJHOBPEMEHHO 0OOMM OTHOLLEHUSIM R | U
R, . Takum obOpa3om, omepauus MepecevyeHust ABYX OTHOLICHUM

A4ac€T OTHOLICHHUE, BKIIOYAIOLICC BCC KOPTCKH, BXOAALIME B o0a
OTHOLICHUA-OIICPpaH/aa. CuHTakcuc ornepauuvu nepeccUCHmA:

R, intersect R,

Ilpumep. g otHowenuii R | u R, (cm. tabu. 3.1 u 3.2) nepece-
YeHUE MMEET BUJ, PEJICTABJICHHbIN B Tab1. 3.4.

Ta6bnuuya 3.4. OmHoweHue R | intersect R,

JINYHbIK HOMep damunusn Pasmep ctuneHgumn

11 KoToBa 3000
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BbiuntaHue

Onpeoenenue. Boruumanuem AByX COBMECTUMBIX IO TUILy OTHOLIE-
HUI R| ¥ R, HA3bIBAETCSA OTHOLLEHUE C TEM XK€ 3arOJIOBKOM, 4TO

Uy OTHOWIEHUA R; U R,, U TEIOM, COCTOSIIMM U3 KOPTEXKE,
MPUHAJIEKALINX OTHOLIEHUIO R M HE NPUHAJIEKAIIUX OTHO-

MICHUIO RZ- Taxum 06pa30M, OTHOLICHHUEC, KOTOPOC ABJIACTCA

Pa3sHOCTbIO ABYX OTHOMCHHﬁ, BKIIOYACT BCC KOPTCIKU, BXOAALIHEC
B OTHOLHCHHC-HepBbIﬁ OIi€paHA, TaKUEC, YTO HU OJHMH M3 HHX HC
BXOJAUT B OTHOLICHUC, ABJIAIOLICCCA BTOPbIM OINCPAHA0M. CuHTaK-
CHC OII€pally BbIYNTAHUS:

R{ minus R,

Ilpumep. [1ns oTHOWweHUH R U R, (cM. Tabm. 3.1 u 3.2) BbuU-

TaHWE UMEET BUJI, MPEACTABJIEHHbIN B Ta01. 3.5.

Tabnuua 3.5. OmHoweHue R | minus R,

JINYHbIA HOMED Pamunnma Paswmep ctuneHaun
22 Cepos 2500
33 JleoHngos 3500

ﬂeKapTOBO npounseneHue

Onpeodenenue. Jlexkapmosoim npousgedeHuemM JBYX OTHOLIECHUMN
RI(R“,RH,...,RM) " Rz(Rzl,Rzz,...,Rzm) Ha3bIBAETCA OTHOLIEHHME,

3arojIOBOK KOTOPOIO SIBJISETCS CYEHNCHUCM 3320/106K08 OTHOLLE-
HUAR | n R,:

(Ri1sRigses Ry Ryt R s Ry ) o
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a TeJI0 COCTOUT U3 KOPTEXKEH, SABIAIOUIUXC cyenienuem Kopme-
Jfceli OTHOLIEHUM R | U R,

(rllarlz9"'9rln’r21>7'229~-~a’”2m)
TaKuX, 4TO:

(’”11:7'12:---:’”1na)€R1, (Vzlarzza---arzm)eRz.

IIpy BBINOJTHEHWM MPSAMOTO NMPOU3BEICHUS ABYX OTHOLIEHUH MO-
JIy4aeTcsi OTHOLIEHUE, KOPTEXHU KOTOPOTrO SIBIIIIOTCS KOHKATEHA-
uMen (CLEIJICHUEM) KOPTEXEW MEPBOIO U BTOPOIrO ONEPAHIOB.
CuHTaKcuc onepannu AeKapTOBOTO MPOU3BEAEHUS:

R{ times R,

( 3amedyaHune )

MollHocTb npousBedeHuss R, times R, paBHa npou3BefeHMIO
MOLLHOCTEl OTHOWeHWA K| u R, , T. K. Kaxablii KOPTEX OTHOLUEHUS!

R | coepmnHseTcs ¢ KaxabIM KOPTEXEM OTHOLWEHUS R 5 .

Ecnn B OTHOLUEHNAX R] n RZI/IMe}OTCﬂ anVIGYTbI C OAVNHaKOBbIMWN

HanMmeHoBaHnAMI, TO nepen BbIMOJIHEHUWeM onepaunnm OeKapToBOro
npon3BeaeHnA Takune anI/I6yTbI HeobXxoaAuMO nepenmeHoBaTtb. [lpu
nepemMHOXEHNN OTHOLLIEHWIA COBMECTUMOCTb MO TANY He TpEGYETCFI.

Ilpumep. Ilyctb nanbl 1Ba oTHOWEHU R u R, ¢ uHpopmauuei

0 CTyJIeHTax u qucuumnHax (tabm. 3.6 u 3.7).

Tabnuuya 3.6. OmHoweHue R | (CmydeHmbl)

JINYHBIA HOMep damunusa ctyaeHTa
11 KotoBa
22 Cepos
3 TNeonnaos
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Ta6nuya 3.7. OmroweHue R, (HassaHue ducyunnuHbl)

Koa AMcumnnuHbl

HasBaHue ANMCLMMNNHBI

1

Bbiclwias matemartuka

2

MNHOCTpaHHbIA A3bIK

3

dunocodua

JlexapToBO MPOU3BEJCHUE OTHOLIEHUN R (U R, OyJeT UMETb BUJ

B COOTBETCTBMH c Tabm. 3.8.

Tabnuua 3.8. OmHoweHue R | times R,

JINYHBIA damunus Kopn HaszBaHune
HoMep cTyAeHTa OVCLMNIUHbBI AUCLUNINUHBI
11 KoToBa 1 Bbicliaa matemartuka
11 KoToBa 2 WNHOCTpaHHbIA A3bIK
11 KoToBa 3 dunocoua
22 Cepos 1 Bbicluias matemartuka
22 Cepos 2 WNHOCTpaHHbIA A3bIK
22 Cepos 3 dunocodua
33 JleoHnpos 1 Bbicliaa matemartuka
33 JleoHnpos 2 MHOCTpaHHbIA A3bIK
33 JleoHnpos 3 dunocodusa
( 3amedyaHune )

Onepauyns gekaptoBa MNpon3BeAeHUs HENOCPEACTBEHHO ANS pearb-
HbIX 3anpocoB He UCNOoJ1b3yeTCA, O4HAaKO OHa BaXXHa AJ1d BbINOJTHEHUNA

crneunanbHbIX PENSLUOHHBIX onepaLyii.
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CneuunanbHble
pensiuuoOHHbIE onepaTopbl

CnenuanbHble PpeESLMOHHBIE omepanuu (BbIOOPKA, MPOEKIus,
COEAMHEHHUE, JeJICHUE) MPEeAHA3HAYSHbI HEMOCPEACTBEHHO IS pa-
OOTbI ¢ OTHOLIEHUSMU PENSIIMOHHONW MOJENHN, U UX JIEUCTBUE HE
pacrnpocTpaHsieTcss Ha MPOM3BOJIbHBIE MHOXECTBA (KaK B Cllydae ¢
TPAAUIIMOHHBIMU OTIEPALIASIMH).

Bbibopka (orpaHun4yeHue, cenekuus)

Onpeoenenue. Bvibopkoii (oepanuuenuem, cenexyueii) Ha OTHOIIE-
HUU R C yCIOBUEM ¢ Ha3bIBA€TCSl OTHOLLIEHHUE C TEM XK€ 3ar0JIOB-
KOM, UTO U y OTHOLUEHUSI K, U TEJIOM, COCTOSILLIUM U3 KOPTEXKEM,
3HA4YeHHSI aTpUOYTOB KOTOPBLIX IPH IOJCTAHOBKE B YCIIOBUE C
narot 3HaueHne MCTHMHA. YcimoBue ¢ mpeacraBisieT coOOM JI0-
rIYecKoe BbIpakeHHe, B KOTOPOE MOI'YT BXOJUTb aTpUOYTHI OT-
HomIeHWs R W (MIM) cKanspHble BhIpakeHHs. Takum oOpazowm,
Pe3yJIbTaTOM OTPAHUYECHUSI OTHOIIEHUS 110 HEKOTOPOMY YCIOBUIO
SIBJISIETCS  OTHOILLIGHUE, BKJIIOYAlollee KOPTEXKU OTHOLLICHMSI-
orepaHja, yA0BJIECTBOPSIONIEE 3TOMY YCIIOBHIO.

OO6bI4HO ycioBUE ¢ UMEET BUA, RO R, rie O € {:, #, <,>,£,2}, a
Ry m R, — aTtpubyTbl OTHOWIEHUS R WM CKAJISIPDHbIE 3HAUYCHUS.

Takue BbIOOPKU Ha3bIBalOTCA ® -evibopku (moma-evlbopku) WId
® -oepanuuenus, O -cenekyuu.

CuHTaKCcHUC onepaiy BbIOOPKU:

R where c, NN R where R11®R12.

Ilpumep. Ilycth maHo oTtHoueHue Rc uHpopmanueii (tadm. 3.9).

Ta6bnuya 3.9. OmroweHue R (Crnucox cmydeHmos u ux cmuneHoud)

JINYHBIA HOMep damunus cTyaeHTa Pasmep ctuneHgumn

1 KoTtoBa 3000
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Ta6bnuya 3.9 (okoH4yaHue)

JINYHBIA HOMep damunus cTyaeHTa Pasmep ctuneHgumn
2 Cepos 2500
3 NeoHnaos 3500

PesynbTat BbI60pKI/I R where Pasmmep cTmmenmmum > 2500 MNPEX-
cTaBJjeH B Tabm. 3.10.

Ta6bnuya 3.10. OmHouieHUe R where Pasmep crunenmmm > 2500

JIn4HBLIN HOMep damunus ctyaeHTa Pasmep ctuneHauun
1 KoTtoBa 3000
3 JNleoHnaoe 3500

Takum ob6pa3om, omepaius BbIOOPKU MO3BOJISIET MOJIYYUTh KOP-
TeX OTHOUIEHUS, YIOBJIETBOPSIONINNA OMPEIETCHHbIM YCIOBUSIM, B
pe3yabTaTe 4ero nojaydaercs "2opuzonmanviusiii cpe3” OTHOLLIEHUS
10 HEKOTOPOMY YCJIOBHIO.

Mpoekuus

Onpeoenenue. Ilpoexyueit  oTHomeHUs R 1o  aTpubyTtam
Ri1.Ry5,.... Ry, , TH€ Kaxaplii U3 aTpuOyTOB NPHUHAIIEKUT OTHO-

LIEHUIO R, HaspIBaeTcs  OTHOLIEHHME €  3arOJIOBKOM
(Rll,Rlz,...,Rl,,) U TEJIOM, COAEPXKALIUM MHOXECTBO KOPTEXKEU
BUA (r“,rlz,...,rl,,) TaKUX, I KOTOPBIX B OTHOLIEHUH R Haii-
AyTCsl KOPTEXKU €O 3HAU€HUEeM aTpuOyTa R;, paBHBIM 7|, 3HAUCHUEM
aTpubyTa R, , paBHBIM 7, ..., 3HAUEHUEM aTpUOyTa R, , PABHBIM 7,, .

Takum 0Opa3zoM, Npu BbIIOJIHEHUM MPOEKLUMHA OTHOLLUEHUS Ha 3a-
JAHHBI HAOOp ero aTpuOyTOB MOJIYHAETCs] OTHOILIEHUE, KOPTEXHU
KOTOPOT'O MPOM3BOJSITCS MYTEM B3ATHSI COOTBETCTBYIOILMX 3HAueE-
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HUWA U3 KOpTEXeW OTHOlleHUs-onepaHaa. CUHTAKCUC Onepauuu
MPOEKIUU:

R[R.R,....R,].

( 3amedyaHune )

Onepauna npoekuuu nonyyaet "sepmukarnbHbili cpe3” OTHOWEHNS, B
KOTOPOM yAarneHbl Bce BO3HUKLLME AyBnunkaTbl KOPTEXEN.

Ilpumep. Ilycth mano otHoueHue R c uHpopmanueii (tadm. 3.11).

Tabnuya 3.11. CmydeHmb! chakynbmemos

JINYHbIK HOMep damunus ctyaeHTa dakynbTeT
11 KoToBa WUcTopryeckuii
22 Cepos MaTtemaTunyecknii
33 JleoHngos UcTopryeckuid
55 Cepos dunsnyeckunin

Pe3ynabTaThl onepaluy NpoeKuu R [daxynsrer] HPEACTABICHBI B
Tabi. 3.12.

Ta6bnuua 3.12. OmHoweHue R [daxynprer)

dakynbTeT

UcToprueckuii

MaTemaTtuyeckunin

DdU3NYECKNIA

CoeguHeHue

Onepauusi COeIMHEHUs OTHOLLUEHUM, HApsiAy € OonepauvsMu Bbl-
OOpKHU U MPOEKLUH, SBISETCd OAHOM M3 HauboJjiee BaKHbIX pes-
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LHAOHHBIX onepauuid. IIpyn coenyHeHMn ABYX OTHOLUEHWM MO He-
KOTOPOMY YCJIOBHUIO OOpasyeTcs pe3ylbTHUPYIOLIEEe OTHOLUEHHE,
KOPTEXHU KOTOPOTO SIBJISIIOTCS KOHKATEHALIMEN KOPTEXKEN NEPBOTO
A BTOPOIO OTHOUIEHWH W YJOBJIETBOPSIIOT 3TOMY YCJIOBHIO.
OOBIYHO paccMaTPUBAETCS HECKOJIbKO Pa3HOBUIAHOCTEW omepa-
LA COETVHEHMUS:

U obmrast onepamus coeaMHEHNS;

U © -coeauHeHue (TITA-COSAUHEHUE);,
U sxBU-cOoenMHEHHE;

U ecrecTBeHHOE COETMHEHHE.

Hawuboiiee BaXHbIM U3 JAHHBIX YaCTHbIX CJIY4acB SABJIACTCA OIIC-
pauusda €CTCCTBEHHOTO COCAUHCHMA, T. K. OCTAJIbHbIC PA3HOBHUAHO-
CTU COCAUHCHHA ABJIAIOTCA YaCTHBIMU ClIy4YasiMU 06[116171 ornepauuvun
COCAMHCHUS.

O6wan onepauusi coeaMHEHUA

Onpeoenenue. Coeounenuem OTHOLWIEHUA Riu R, 1o yCIIOBUIO ¢
Ha3bIBAETCSA OTHOLLEHUE:

(R times R,) where c,

IIe ¢ TPEeacTaBisieT coOOi JTOrMYeckoe BhIPAXXEHUE, B KOTOPOE
MOTYT BXOJUTb aTPpUOYTbl OTHOUWIEHU R U R, U/UIU CKaJSIPHbIE
BBIPAKECHUS.

Takum obpaszom, onepanus COeMHEHUST €CTh Pe3yIbTAT MOCIEN0-
BAaTEIbHOTO MPUMEHEHUS omepaluid AeKapToBa MPOU3BEACHUS U
BbIOOPKU. Eciu B oTHOWIEHUsIX R, U R, UMEIOTCA aTpUOYTHI €

OANHAKOBBIMHW HAMMCHOBAHHUAMU, TO IICPC BBIIIOJTHCHHUEM COCIU-
HCHHS TaKHC anI/I6YTbI HCO6XOI[I/IMO INCPCUMCHOBATD.

Tata-coeauHeHue (® -join)

Onpeodenenue. I1yctb OTHOWIEHUE R| COACPXKMUT aTpubyT Ry;, OT-
HOLIEHHUE R, CONEPKUT aTpubyT R,;, a ® — OAMH U3 ONEPaTo-
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POB cpaBHeHUs1 O € {:, #,<,>, <, 2}. Torpa © -coedunenuem OTHO-
mieHust R; 1o atpuOyTy Rj; C OTHOLIEHUEM R, 1o atpudyTy R,;
Ha3bIBAIOT OTHOLIECHNE

(R times R,) where R|; 0O Ry.

DTO 4acTHBIM ciyuyail omepanuu oOuero coeavuenus. Hepeako
JUIsl oniepalun ® -COeIMHEHUs] IPUMEHSIIOT 00Jiee KOPOTKUIA CUH-
TaKCUC:

Ry [R1® Ryl Ry.

Ilpumep. PaccMOoTpUM NEATENIBHOCTD JeKaHaTa, KOTOPOMY HeoO-
XOJUMO XPaHUTb JAHHBIE O CTYJEHTAX U CAABAEMbIX UMM JUCLIUII-
nrHaxX. Kaxapld cTymaeHT oOydaeTcsi Ha ONpEeAcIieHHOM Kypce
(tabm. 3.13). Kaxgas mUCHMIIMHA YMTAETCSI B ONpPEIEIICHHOM ce-
MecTpe (tadm. 3.14). Takum ob6pa3oM, B JeKaHaTe JOJKHBI Xpa-
HUTbCSI CBEAEHUS O cave CTyAEHTAaMM COOTBETCTBYIOLIMX SK3aMe-
HOB, CEMECTP KOTOPBIX COOTBETCTBYET OIPEACIICHHOMY KypcCy
(HampuMep, NMpU caade JIeTHEH 3K3aMeHALlMOHHOW CECCHH 3aKo-
HOMEPHOCTb OYJIET TAKOBA: cemecTp = 2*xypc; IIPH cAade 3UMHEN
ceMecTp = 2*Kypc - 1).

Tabnuua 3.13. Omrowerue R, (CmydeHmbi)

JInYHbIW HOMED damunusa ctyaeHTa Kypc
11 KoToBa 4
22 Cepos 1
33 JleoHnpoe 3

Tabnuua 3.14. Omrowenrue R, (QucyunnuHsi)

Koa avcumnnuHbl HasBaHue AncUMNNUHBLI CemecTp

1 Bbiclwias matemartuka 2

2 MHOCTpaHHbIA A3bIK 3
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Ta6bnuya 3.14 (okoH4yaHue)

Koa avcunnnuHel HasBaHue AUCLUNNUHBI CemecTp
3 dunnocodus 1
4 Mcwnxonorus 9
5 Cneukypc 10

PesynabTaTthl Bompoca (3ampoca) "Kakue sk3aMeHbl CIaHbl BcCe-
MU CTYJEHTaMHM, KOTOpPbI€ 3aKOHUYMJIM Y4eOHbId rom.", T. e.

Rl [cemecTp £ 2 * kypc] R2 MNPUBC/ICHLI B Tabm. 3.15.

Tabnuya 3.15. OmHoweHue "Kakue ducuuniuHs! céanu cmydeHmbl,
KOMOopble 3aKOHYUU y4yebHbil 200"

NInyubin | ®amunusa | Kypc Kon HasBaHue CemecTp
HOoMep cTyAeHTa OVUCLMNINUHBbI | AUCLUMNNUHBI
11 KoTtoBa 4 1 Boicwas 2
MatemMaTuka
11 KoTtoBa 4 2 WHocTpaHHbIA 3
A3bIK
11 KotoBa 4 3 dunocodusa 1
22 Cepos 1 1 Boicwas 1
MatemMaTuka
22 Cepos 1 3 dunocodusa 2
33 NeoHnaos 3 1 Bbicwas 2
MatemMmaTuka
33 NeoHnaos 3 2 WHocTpaHHbIA 3
A3bIK
33 NeoHnaos 3 3 dunocodusa 1
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AKBN-coefuHEeHne

Haubosee BaxkxHbIN 4acTHBIN ciiydail ® -COEAMHEHUS — 3TO KOT1a
® ecTb NPOCTO paBEHCTBO. CUHTAKCUC IKBU-COCOUHECHUSL:

R 1Ry=Ryl R

Ilpumep. 11ycTtb UMEIOTCA OTHOWEHUS R, Ryu Ry, XpaHALIME UH-

(dhopMaIuIo 0 CTyAeHTaX, JUCHUIIIMHAX U OLEHKaX COOTBETCTBEH-
Ho (Tabn. 3.16—3.18).

Ta6nuya 3.16. Omnowenrue R (Cmydenmbi)

JINYHBbIV HOMep damunus cTyaeHTa
11 KotoBa
22 Cepos
33 JleoHugoB

Ta6nuya 3.17. Omnowenrue R, (JQucuunnudbi)

Kon avcumnnuHbl HasBaHue ancuunnuHbl
1 Bbicwas matemaTuka
2 NHOCTpaHHbIN 93bIK
3 dnnocodpus

Ta6nuua 3.18. OmrouwerHue R; (OueHku)

JINYHBbIV HOMep Kop avcumnnuHsbl OueHka
11 1 5
11 2 4
11 3 5
22 1 3
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Ta6bnuya 3.18 (okoH4yaHue)

JINYHBbIV HOMep Kop avcumnnuHsbl OueHKa
22 3 4
33 2 5

Ecnu HeoO6XxoMMO MONMYYUTh W3 JAHHBIX OTHOILEHUN MH(popMa-
IIMIO, KacalolIyIOCs BCEX OLEHOK, MOJYYEHHbIX CTYJAEHTAMHU, TO
HY>XHO HUCIOJB30BATh 3KBU-COETUHEHHUE:

Rl [JInuneni nomep = JIMWHBEDT HOMEP ] R3.

Tak Kak B OTHOLLIEHUSIX UMEIOTCS OJUHAKOBbIC anI/I6yTbI, TO CHa-
qajaa H€O6XO,I[I/IMO MNECPCUMCHOBATDb anI/I6YTbI, a IIOTOM BbIIIOJI-
HUTb 3KBU-COCANHCHUC!

(Rl rename JIMUHHY HOMep as Jinuueni Homep 1) [JIuudbii HOomep 1

= JIuuHHl HOMep 2]
(R3 rename JIMUHBEIA HOMEP as JIMUHBIA HOMep 2)

Ho, xak npaBuio, Takoi ClIoxHOHN (HOopMON 3anmucu HE MOJIb3YIOT-
cs1. MTak, pe3yabTaToM TaKOro 3KBU-COCAMHEHUS SIBJISECTCS OT-
HOIIICHHE, IIPEACTaBIICHHOE B TabIIL. 3.19.

Ta6bnuya 3.19. OmHoweHue "Kakue oUueHKU rnonydYeHsi cmyoeHmamu”

JINYHBbIV HOMep damunusa JInyHbIn HOMep | Koa auc- | OueHka
(NMnyHbIn CTyAeHTa (InyHbIA LUNNKUHBLI
Homep 1) HOMep 2)
11 KoTtosa 11 1 5
11 KotoBa 11 2 4
11 KoTtosa 11 3 5
22 Cepos 22 1 3
22 Cepos 22 3 4
33 NeoHnaoe 33 2 5




PensauyuoHHas anzebpa 73

( 3amedyaHue )

HepocTtaTkOM 3KBW-COEAMHEHUS SBNHAETCA TO, YTO MPU COEAUHEHNN
OTHOLUEHWA C OA4MHAKOBbIMW atpubyTamu B pesynbTupylolem OTHO-
LEHVN NOABAAIOTCA ABa aTpmbyTa C OANHAKOBbIMU 3HaYeHusaMU. U3-
6aBUTbCA OT 3TOr0 HeJOCTaTKa MOXHO, B3SIB MPOEKLMIO N0 BCEM aTpu-
Oytam, kpome opHoro u3 gyonupywlowmnx. MIMEHHO Tak fencTByeT
ecTecTBeHHOe coeflHeHVe.

EctecTtBeHHOe coegunHeHune (natural-join)

Onpeoenenue. 1lycTb paHbl OTHOLLIEHUS Rl(RH,Rlz,...,Rln,Zl,
Zz,...,Zp) u Rz(Zl,Zz,...,Zp,RZI,R22,...,R2m), AMEIOLIME OIHUHA-
KOBBIC aTpHUOYTHI 2\,Z,,..Z, (1.e. aTpubyThl ¢ OJUHAKOBBI-

MM MMEHAMU U ONPEJIeJIEHHbIE Ha OJJMHAKOBBIX JoMeHax). Torma
ecmecmeentbiM coeounenuem OTHOLWEHWIH R; u R, Ha3bIBaer-

Cd OTHOLIEHME C 3aroJIOBKOM (Rl1,Rlz,...,Rl,,,Zl,Zz,...,Zp,R21,
Rzz,...,Rz,n) U TEJIOM, COAEPXKALIUM MHOXECTBO KOPTEXKeU
(r”,rlz,...,rln,zl,zz,...,zp,r21,r22,...,r2m) TaKuX, 4YTO (r”,rlz,...,rln,
zl,zz,...,zp)e R n (21,22,...,zp,r21,rzz,...,rz,")e Ry.

i1 0603HAYEHUSI €CTECTBEHHOTO COSJIMHEHUS MCIOJIb3YEeTCs Clie-
JIYIOIIAM CHHTAKCHC!

Rl jOiD R2

( 3amedyaHune )

B cuMHTaKcnce ecTeCTBEHHOIO COeMHEHUS He YKasblBaeTCsl, MO KaKuM
aTpubyTam Npon3BOAWNTCH COEAVHEHNE, T. K. ECTECTBEHHOE COeauHe-
HWe NPON3BOANTCA 110 6CEM OAMHAKOBLIM aTpnbyTam.

EcTecTBeHHOe coefuHEHWe 3KBUBANEHTHO criedylollel nocnenosa-
TENbHOCTU PENSALNOHHBIX ONepaLuii:;

. nepenmeHoBaTb OAINHAKOBbIE anI/I6yTbI B OTHOLLEHUAX;
. BbINONHUTE AEKAPTOBO NpoMn3BeAEHNE OTHOLUEHWIA;

L BbIMOJIHNTb BbI60pKy no coenagavwwmm 3Ha4YeHUAM anVIGYTOB,
NMEBLUNX 0AUHAKOBbIE NMEHA,
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e BbINOMNHWTL NPOEKLMIO, YAANNB NOBTOPSIIOWMNECA aTpubyTh;
e nepenmMeHoBaTb aTpnByThbl, BEPHYB M NepBOHaYarnbHbIe UMEHa.

MOXHO BbLINONHATL MOCNeAOoBaTENbHOE E€CTECTBEHHOE COEAUHEHWE
HECKOSbKNX OTHOLUEHWIA. Jlerko 3ameTuTb, YTO eCTEeCTBEHHOEe coeau-

HeHne (Kak, B npuHUWne, n coefvHeHue obwero Bupa) obnapaer
CBOMCTBOM accoyuamusHOCMU:

(Rl Join RZ) Join R3 = Rl Join (R2 Join R3),
B CUIy Yero Takne coejuHeHnsa MOXXHO 3anncbiBatb B BNae:
Ry join R, join Rj.
IHpumep. JIns npenpiayniero npumepa oTBeT Ha Bompoc "Kakumu

CTYIEHTAMM MOJIyYEHbl KAKME OLEHKU?" MOYHO 3aIMcaTh B BUJIE €C-
TECTBEHHOI'O COEIMHEHHUS Tpex OTHOILIEHUI

R, join R, join Rj (cM. pe3ynbTaT B Buie Tabm. 3.20).

Ta6nuya 3.20. OmHoweHue R) join Ry join R,

JNINYHbIA damunua Kop HazBaHue OueHKa
HOMED CTyAeHTa ANCLUUNIIUHBI AUCUUNNIUHBI
11 KotoBa 1 Bbicwas 5
MaTemaTuka
11 KotoBa 2 NHOCTpaHHbIN A3bIK 4
11 KoToBa 3 dnnocodpus 5
22 Cepos 1 Boiciasn 3
MaTemaTuka
22 Cepos 3 dunocodms 4
33 JNleoHnaoe 2 MHOCTpaHHbIN A3bIK 5
HdeneHune

V onepauuu peasiuMOHHOTO AEJEHUs JBa ONepaHaa — OWHAapHOe
Y YHapHOE OTHOIlIEHUS. Pe3ynbTupyltoniee OTHOIIEHNE COCTOUT U3
OJHOATPUOYTHBIX KOPTEXel, BKIIOYAIOLIMX 3HAYEHHUS] IMEPBOTO
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atpubyTa KOPTEXEH MEepBOrO OMEpaHjia, TaKMX, YTO MHOXECTBO
3Ha4eHUH BTOporo arpudyra (Ipu (PUKCUPOBAHHOM 3HAYEHUU
nepBoro arpuOyra) cOBNaJaeT coO MHOXXECTBOM 3HAYEHUI BTOPO-
ro omnepaHja.

Onpedexenue. Tlyctb paubl otHoweHus Ry (Ryq,Rigs..o Ryys Ray.
R22,...,R2m) u Rz(Rzl,Rzz,...,Rzm), npuyeM aTpulOyThl Ry,
Ry,....R;,, — o0wue Juid ABYX OTHOWEHUI. /lenenuem omnowenutl
R Ha R, HA3BIBAETCS OTHOLICHME C 3ar0JIOBKOM R, R|,,...., Ry,
U TEJIOM, COIEPKAIUM MHOXKECTBO KOPTeKer (11,712,071, ), Ta-
KHUX, 4TO JUIl 6CeX KOPTEKeH (rzl,rzz,...,rzm)e R, B OTHOLIEHUM

Rl HaﬁZICTCH KOPTCXK (7”11,7"12,...,]”1,,,7"21,7”22,...,}"2”2).

OtHouleHue R | SBISETCA OenumbimM, OTHOLUEHUE R, — denume-

Jlem. ,)__[CJ'IGHI/IG OTHOILIEHUI aHAJIOTWYHO JICIICHUIO YMCEI ¢ OCTaT-
koM. CUHTaKCcuC oncpauuvu ACJICHUA:

R divideby R,

( 3amedyaHue )

TunnyHble 3anpocCkl, peanusyemblie C NOMOLLbIO ONepauumn geneHus, B
cBoei popmynuposke o6blYHO UMEIOT CoBO "Bce", Hanpumep "KTo ns
CTYAEHTOB cAan BCe 3K3aMeHbI ?"

Ilpumep. PaccMOTpUM 3ampoc, CBSI3aHHBIN ¢ BhISCHEHHEM UHMOP-
maiuu, kacarouercs "KTo U3 CTyIeHTOB c1aj1 BCE 3K3aMEHbI?"

B kauecTBe 1e1MMOro BbIOMpPAETCs NPOEKUUs X =Ry  [Junest Ho-

Mep, Kon mmcummmbe], KOTOPAsh COACPIKUT JMYHBIA HOMEDP CTY-
JICHTa U KOJI CIAHHOW UM AuCUMIIMHLI (Tabdm. 3.21).

Tabnuua 3.21. lNpoekuus X =R3 [Jmuneni HOMep, KO HMCLUAIIIVIHEL]

JInYyHbIA HOMEP Ko avcumnnuHbl
11 1
11 2
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Ta6nuya 3.21 (okoHyaHue)

JInYyHbIA HOMEP Ko avcumnnuHebl
11 3
22 1
22 3
33 2

B kauecTBe aenurens 6eperca npoekuus Y =R, [Kox aucummmmut],

cojepxalasi CiucoOK HOMEpOB gcex Actajiei (Tadi. 3.22):

Tabnuya 3.22. [poekuus Y :Rz [Kon OuCIMIIIMHEL]

Koa ancumnnuHbl

1

2

3

JlenmeHue x divideby Y MAe€T CIMUCOK HOMEPOB CTYACHTOB, KOTO-
pbIe coamy Bee SK3aMeHbl (Tad. 3.23).

Tabnuya 3.23. OmHouweHue x divideby Y

JInYyHbIN HOMEP

1

I/ITaK, KakK 0Kas3aJloOCb, YTO TOJIbKO OAWH CTYACHT C JIMYHBIM HO-
MCpOM 1 caall BCC OK3aMCHHBI.
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anIMepbl ncnosnib3oBaHuUA
PenALNOHHbLIX onepaTopoB

Ipumep. IlonyuanTs paMUIMHU CTYACHTOB, CAABIINX JUCIUILIUHY C
KoaoM 3.

Pewenue.

((Eg Jjoin Iﬁ) where Konm mucuunimuer = 3) [Pammima cTyneHTa]
Ipumep. I1onyunts GpaMUINK CTYACHTOB, CAABIIUX (PUIIOCOPUIO.
Pewenue.

(((Ry where Hasmakme mmcuymimue = Owrocogwus) join Ry)
join R)) [¢avmmmsa_cryzenral

Ipumep. Tlonyunth GpaMuIuu CTYJEHTOB, CAABIIMX BCE JIMCIUII-
JIUHBI.

Pewenue.
((Eg[ﬂMqHHﬁiHOMep, Koo mucumnumue] divideby

R&[KOHiﬂmcuMHHMHH]) join Iﬁ)[QaMMﬂmﬂicTyﬂeHTa]

Ipumep. Ilonyuntb GpaMUINKU CTYJEHTOB, HE CAABLUMX IACUMILIN-
HY € KOJOM 3.

Pewenue.
((1q[ﬂMQHHﬁ_HOMep] minus ((lq Join 1%) where
Koo mucummimuael = 3) [JIMuHElM HOMEpP]) Jjoin

1%)[©aMMan_CTyneHTa]

Pemenue maHHOM 3aa4M MOYHO TMOJYYUTh TaKXKe U CIEAYIOIIMM
oOpazowm:

O S| =R, [Vinunest_nomep] — MOJIyYEHUE CITUCKA JIMUYHBIX HOMEPOB
BCEX CTYJEHTOB;
O S,=R join Ry — COEAMHEHMWE JAHHBIX O CTYACHTAX U OLIEH-

Kax;
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a S3 :S2 where Kom aucumnnuusl = 3 — B JAHHBIX O CTYACHTaxX
1 OILICHKAaX OCTAeTCs TOJbKO MH(OpMaus O c¢aade IUCHUILIH-
HBI C KOJOM 3;

Q S,=S5; Ururst_romep] — IOJIyYEHUE CIUCKA JIMYHBIX HOME-
POB CTYICHTOB, CAABIIUX TUCUMUIIMHY C KOAOM 3;

O S-S, minus S; — NOJydyeHUE CIHCKA JIMYHBIX HOMEPOB
CTYACHTOB, HE CAABLINX AUCLHUIUIMHY € KOJAOM 3;

O S¢=S;5 join R — cOEQVHEHHE CMMCKA JIMNYHBIX HOMEPOB CTY-
JIEHTOB, HE CAABILIMX JUCLIMIUIMHY C KOJOM 3 C IAHHBIMH O CTY-
JIEHTAaX;

O S;=8¢ [vawuma crymerral — (AMMIMU CTYJEHTOB, HE CIaB-
IMX AUCLUILIMHY C KOJOM 3.

BHelwHMe coeauHeHUN

HpI/I COCAMHCHUU OBYX OTHOILLIEHUIA MOI'YT BO3HUKATb PA3JIMYHBIC
CUuTyauuu, CBA3aHHBLIC C BbITOJHCHUCM JACKAPTOBOI'O IMPOU3BEAC-
HUA KOpTe)Keﬁ JAHHBIX OTHOILIEHMI: HE BCeraa KOPTCXKY OJAHOI'O
OTHOLICHUA MOXET COOTBCTCTBOBATH COBINAAAIOIICEC 3HAUYCHUC
KOPTCXKa APpYroro OTHOIICHUA.

PaccMoTpeHHOe paHee ecTecTBeHHOe coequHeHue (natural-join)
SIBIISIETCSI GHYMPEHHUM COeOUuHeHUueM, T.K. Pe3yJbTUpYIollee OT-
HOIIIGHUE COJACPXKUT JIMIlb 3HAUEHUS, KOTOPHIE COOTBETCTBYIOT
COBIAJIAIONIMM KOPTEXAaM OOOMX OTHOILIEHUM, y4acTBYIOIIMX B
coelMHeHnU. YacTo BMECTO CUHTAKCHUCA!

R 1 jOiD R 2
MOXHO UCIIOJIb30BATh CUHTAKCHUC:
R{ inner join R,

Jlesvim (ecmecmeennvim) 6HeWHUM CcoeOuHeHueM HA3bIBAETCS CO-
€IMHEHKE, IPU KOTOPOM KOPTEXU OTHOLIECHUS R |, HE UMEIOLIUE

COBNAJAIOLIMX 3HA4YeHUH B OOWMX CTOJOLAX OTHOLUEHUs R,,
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TAK)X€ BKJIIOYAIOTCSl B pe3yJbTUpYIollee oTHouieHue. s o6o-
3HAYEHUS] OTCYTCTBYIOILUUX 3HAUEHHI BO BTOPOM OTHOLUEHUM HC-
noJib3yercst onpeaenuresnb NULL. CHHTaKCUC ONepauuu JIeBOro
BHEUIHETO COEIMHEHUSI:

Rl left join RZ
I1o ananoruun OnpeaAciIiacTCAa npaesoe (ecmecm@eﬂﬂoe) BHeUlHee co-

eounenue, B Pe3yJIbTaTe KOTOPOTO MOJIY4aeTcs OTHOILIEHUE, CO-
Jieprkaiiee Bce KOPTEXH MPAaBOro OTHOIIEHUS, CAHTAKCHC:

R{ right join R,

B pesynbTate BBINOIHEHUS NOMHO20 GHEWHE20 (eCmecnEeHHo20)
COeOUHeHUA oJIy4acTCss OTHOLICHUE, COACPXKAIICC KOPTCKU 0060-
ux OTHOHJCHHI?’I, HE3aBUCUMO OT HAJINYMA COBHAAAIOLIMX 3HAYC-

Huii. st 0603HaYeHNsT HECOBIAAAIONIMX 3HAYCHUI UCTIONb3YeTCs
ONPEENIUTENb NULL.

3agaHud

1. Kakue onepaTtopbl COCTABJISIOT TPAJAMLIMOHHBIC OMEpalMu pe-
TSUUOHHOM anreOpbi?

2. Kakue onepaTopbl COCTaBISIOT CleLUAIbHBIC ONEpalluul Peisi-
LIMOHHOM anreOpbI?

B uem 3akim0uaeTcst 3aMKHYTOCTh PEISILIMOHHON anreOpni?
Kakue oTHOIIEHNS HA3BIBAIOTCSI COBMECTUMBIMHU TIO THITY?

st wero HCIOJIb3YECTCA onepaTop rename?

SANINAREE Sl o

Jlath XapakTepUCTUKY TPAJULMOHHBIM ONIEPALIMSIM PEISILIMOH-
HOW anreOpbl M TMPUBECTU COOTBETCTBYIOLIUE MPUMEPHI HC-
M0JIb30BAHUS OTIEPATOPOB.

7. J1aThb XapaKTEPUCTUKY CHEUATIbHBIM OIEepalusiM PeNsiuoH-
HOW anreOpbl MU NMPUBECTH COOTBETCTBYIOLIME MPUMEPHI HC-
MOJIb30BAHUS OTIEPATOPOB.

8. IIpuBecTu mpuMepbl UCMOJIB30BAHUS PA3IMYHBIX BUJAOB BHEIII-
HUX COCUHEHU.



80

nasa 3

9. 3agaHbl OTHOLIEHUS, OTPAXKAIOUIME MPEIMETHYIO 00J1aCTh, OT-

HOCSIIYIOCS K IeATeIbHOCTU CIIOPTUBHOTO KityOa (puc. 3.1).

CEKUMA
Kon HaseaHue |CTtoumocTb damnnns
CeKUuM |cekuuun 3aHATUIA (Mecsay) [TpeHepa

OMNATA

Homep HaTa Kog, Koa

KBUTAQHUWKW |onnaThbl CeKunn |y4acCTHUKa

’4 YYACTHUKHU

Kon YuebHoe Cnopr.
yuyacTHMKa oo Anpec 3aBejeHne |paspsa

Puc. 3.1. Cxema 6a3bl gaHHbIX "CnopTUBHBIA kny6"

C moMOIIbIO S3bIKA PEISLMOHHON anre0pbl BBIMOJHUTHL ClIe-
JYIOIIMeE 3aMpPOChI:

® [IOJIYYHUTHb CIIMCOK CeKIIUN M COOTBECTCTBYIOIIUX (i)aMI/IJ'II/Iﬁ

TpEHEpa;

MOJYYUTb CIHMCOK BCCX YYACTHHUKOB, KOTOPBLIC MOCCIIAIOT
3aHATHA B CIIOPTUBHOM 1<ny6e C BBIBOJOM CJICAYIOIIUX ITO-
JIeH: MO, HaspaHue CeKLUu,

IIOJIYYUTDb CIIMCOK BCEX YUYAaCTHUKOB, KOTOPLIC MOCCIIAIOT
3aHATHA B I'pynnax 1o Hlel‘/JlHI/IHI“y U IMJIaBAHUIO,

MOJY4YUTb CIHUCOK BCCX YYACTHHUKOB, KOTOPBLIC MOCCIIAIOT
3aHATHA Y OIIPCACIICHHOI'O TPECHEPA,

MOJYYUTh CIUCOK BCEX YYACTHUKOB, KOTOPBIE MOCELIAIOT
3aHATHUS Y ONPEAETICHHOTO TPeHepa 1 00yu4aroTcsl B HEKOTO-
POM y4eOHOM 3aBEJICHHH;

IOJYYUTb CIIMCOK BCCX YUYACTHHUKOB, KOTOPBLIC IIPOHM3BCINU
OI1IaTy B TCUCHUC MOCJIEAHEN HENENH.
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10. 3agaHbl OTHOLLEHUS, OTPAXKAIOLIME NMPEAMETHYIO 00J1acTh, OT-
HOCSIIYIOCS K IeATeJIbHOCTH LIBETOYHOI'O MarasuHa (puc. 3.2).

PACTEHUE

Koa HasgaHue |CtpaHa
pacTeHus [pacTeHuUs |npov3pacTaHus

—l MPOOAXA

LleHa

[aTa Koa Kon Onnata
npojaxu  |pacrenns |OMMHECTBO |oothinsaumm |(na, HeT)
NOKYNATENb
Koa (arvoun " [Baneoscine AT
OPTahu3aumn |, crioe nuuo)  [PEKBUSUTE! - I5eaHanmnuHbIi)

Puc. 3.2. Cxema 6a3sbl faHHbIX "LiBETOYHbIA Mara3uH"

C moMoupl0 sI3biKa PEISUMOHHON anreOpbl BHIMOIHUTD Clle-
JYIOIIMeE 3aMpPOCHI:

OMNpEEeTTUTh PACTEHUSI U3 TIOOOHN OHOM CTpaHbI;

OMpeAETUTD 1IeHY pacTeHUH JJIsl TaHHOM cTpaHbl Tpou3pa-
CTaHUS,;

OMpeAeInTb O0UIYI0 CTOMMOCTb PACTEHHUI Ha KOHKPETHYIO
JaTy IpOAaXHu;

MOJIyYNATh CHUCOK YACTHBIX JIML, KOTOPbIE MPOU3BEIN IO-
KYIKWA PACTEHUI ONPENETIEHHBIX HANMEHOBAHW;

onpeacInuTbL OpraHnu3almun, nx OaHKOBCKHE PEKBHU3UTHI, KO-
TOPBIC HE IPOU3BEIIN OILIIATY.
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OcHoBbI A3blka SQL

Crtangapt ANSI ans si3bika SQL

st paboThl ¢ 0azaMu JAHHBIX, KOTOPbIE MOJTHOCTHIO JIUOO Yac-
TUYHO HCIOJIb3YIOT PEISIMUOHHYIO MOJENb JAHHBIX, MpeIHa3Ha-
yeH s3bIKk SQL (Structured Query Language, cTpyKTYypUpPOBaHHBIMI
SI3bIK 3aPOCOB).

SQL Obl1 pa3zpaboTaH HA OCHOBE PEISIIMOHHON ajareOpbl U OT-
HOCUTCSI K HEMNPOUEAYPHBIM S3bIKaM NPOTPAMMHUPOBAHUS —
¢ nmoMoibio SQL MOXHO ompeaenuTs TO, YTO HEOOXOAUMO BbI-
NMOJHUTH (a He Kak 3T0 nenathb). CyTh Bcex onepauuii, KOTopble
BBIPAXAIOTCS ¢ UCNIOJIB30BAHUEM s3bIKa SQL, COCTABIISET KaKOe-
nbo JeicTBUE HAJ, MHOMXECTBAMU, COCTOSIIMUMU U3 KOPTEXKEH.
Takum o6pazom, SQL omepupyeT OTHOIIEHUSIMU, U B Pe3ybTa-
T€ COOTBETCTBYIOUIMX MHCTPYKUMU SQL Takxe rmojgydaercss OT-
HOILIEHUE.

IlepBriit MexayHapoaubiii cranmapt SQL (SQL-89 umm SQLI1)
OblT paspabotad B 1989 romy. HaumoHaabHBIM HMHCTUTYTOM
crangaptuzaiuu CIIA (American National Standards Institute,
ANSI) u npuzHaH MexayHapoJHOM opraHu3alyeil mo cTaHaap-
tuzanuu (International Organization for Standardization, 1SO).
B xoHue 1992 roga nosieunachk Bropas Bepcus SQL (SQL-92 unn
SQL2) u, HakoHel, B 1999 roxy npunaT ctangapt SQL3.

Hecmotpst Ha TpebGoBanusi cneuudukaumii 0a3 AaHHBIX NPUIEP-
xuBatbcss craHpaptoB ANSI/ISO SQL, mMHorume pa3paboTyuku
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CVYDB/l npegnaraioT cBoU paciudpeHus sa3bika SQL. OpHako, He-
CMOTPSI Ha CYIIECTBOBAHKME Pa3MUYHbIX JuaiekToB SQL, paznuuus
MeX1y KOHKPETHbIMU PACIIUPEHUSIMH s3bIKa SQL MUHUMANbHBI.
B cuny storo ocHoBHble THUMbI KOMaHJ] SQL MpakTUYecKd WJIeH-
TUYHBI, YTO, HECOMHEHHO, OOJIEr4yaeT MOHMMAHUE WUHCTPYKLMI
s3bika SQL B Toit mubo nHoit CYB /] koHKpeTHOTO pa3paboTumka.

CyuectByIoT e (popmbl si3bika SQL.

HUnmepaxmusnoiii SQL — vCNONb3yeTCs 1J1s1 CO3JaHUS 3aIPOCOB U
MOJTyYEHUs PE3YIbTATOB B MUHTEPAKTUBHOM PEKUME.

Bcmpoennwiit SOQL — BrImoyaeT kKoMaHIbl SQL, KOTOpble BCTPOEHBI
BHYTPb MPOrpaMM, HalMCAHHBIX HA JIPYrOM SI3bIKE MPOrPaMMUPO-
BaHHsg. DTO IO3BOIseT HambOonee 3(pdekTHBHO pa3pabaThIBATh
MPUIIOKEHUS, KOTOPbIE MCMOJIb3YIOT JAHHBIC, XpaHsiluecs B 6aze.

PaccMOTpuM BO3MOXHOCTH MHTEPAKTUBHOTO SQL, mo3BoJsroLe-
ro ONPENENsATh JaHHbIE JIsl XpPAHEHUd B Oa3e JaHHBIX, MAHUITYJIU-
poBath (T.e€. yaausTh, 100aBisiTh U1 OOHOBJIATb) MMHU, & TAKKE
BBIMIOJIHATH 3aMpOoCkl K 0ase, T. €. Mojay4yaTh UHGOPMALUIO U3 Oa-
3bl JAHHBIX B COOTBETCTBUHU C HEKOTOPBIMU KPUTEPUSIMHU OTOOPA.

Tunbl kKomaHa SQL

B sa3bike SQL MOXHO BBIICAWTb 5 TUIOB KOMAH/, KOTOPbIE UC-
MMOJIB3YIOTCS JJTSl Pa3INYHbIX Herel (Tabm. 4.1).

Tabnuya 4.1. Tunbsi KomaHd SQL

KomaHga OnucaHne

DDL (Data Definition Language, A3blk onpeaeneHnsi 4aHHbIX).

MosBonseT co3aaBaTb pasnmuHbie 00beKTb 6a3bl AaHHBLIX U Nepeonpeae-
NATb UX CTPYKTYPY

CREATE TABLE CospaHue HoBOW Tabnuubl B 6a3e AaHHbIX

ALTER TABLE N3meHeHne cTpyKTyphbl cyllecTByoLern Tabnuubl B
0a3e AaHHbIX, BKMOYas OrpaHUYEeHns, 3a4aHHble
JeknapaTuBHo
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Ta6nuuya 4.1 (npodormkxeHue)

KomaHpa OnucaHune

DROP TABLE YpaneHue tabnuubl n3 6a3bl 4aHHbIX

CREATE VIEW Cospanue npeacTasnexHms

ALTER VIEW M3meHeHne npeacTaBneHusi, Co3faHHoro paHee

DROP VIEW YpaneHue npeactaBneHms

CREATE INDEX CosaaHune nHgekca Anga onpeneneHHon Tabnuubl ¢
Lenso obecneveHus ObICTPOro A4ocTyna no atpuby-
TaM, KoTopble onpeeneHbl STUM UHAEKCOM

DROP INDEX YaaneHue nHgekca

DML (Data Manipulation Language, s13bik MaHUMynupoBaHnsa faHHbIMK).

Mo3BonsieT Nonb3oBaTENo MaHUNYNMPOBATL AAHHLIMUA BHYTPU OGHEKTOB
PEensiLNOHHBIX 6a3 faHHbIX

INSERT BcTtaBka ogHOW CTpOKM B Tabnuuy

UPDATE OO6HOBNEHME 3HAYEHUS OAHOIO NGO HECKOMNbBKAX
CTONGLOB B OAHOW MINN HECKONbKNX CTPOKax Tabnmubl

DELETE YpaaneHue ogHON NMbO HECKOMbKMX CTPOK 13 Tab-
bl

DQL (Data Query Language, A3bIK 3anpocoB K JaHHbIM).

[Mo3BonaeT BbINONHUTL BbI60pKy JaHHbIX U3 6a3bl B COOTBETCTBUM C 3a-
Aa@HHbIMN KpUTEPUAMUN

SELECT KoHcTpynpoBaHne 3anpocoB k 6ase aaHHbIx nmobon
CNOXHOCTKW. [laHHas koMaHAa UMeeT MHOTo Onuuii 1
HeobA3aTeNbHbLIX NapameTpoB

DCL (Data Control Language, a3blk ynpaBneHus gaHHbIMy nMmbo KOMaHab
aAMWHUCTPUPOBAHUSA JaHHbIX).

Mo3BONSET OCYLWECTBNSATL KOHTPONb HAA, BO3MOXHOCTBIO JOCTYNa K AdH-
HbIM BHYTpY 6a3bl fAaHHbIX. Komanabl DCL 06bl4HO ucnonbayoTes s
€03a4aHusA 00BHEKTOB, OTHOCALLMXCH K YNPAaBNEHUIO A0CTYNOM NOMb30BaTe-
nem K 6ase gaHHbIX, a TaKke AN HasHauYeHUs Nonb3oBaTensam noaxoas-
LMX YPOBHEW NpuBunervii (mpas) goctyna

ALTER DATABASE N3ameHeHne Habopa OCHOBHbIX O6LEKTOB U OrpaHu-
YEHWUI BCEN 6a3bl AaHHbIX
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Ta6nuuya 4.1 (npodormkxeHue)

KomaHga OnucaHne

ALTER DBAREA N3meHeHne Co3naHHOi 06nacT XpaHeHns AaHHbIX

ALTER PASSWORD NameHeHne napons Bcen 6a3bl JaHHbIX

CREATE DATABASE | CozaaHue HOBOW 6a3bl aHHbIX

CREATE DBAREA CospaHue obnactu xpaHeHnsi 6a3bl AaHHbIX
DROP DATABASE Ypanexune 6a3bl AaHHbIX
DROP DBAREA YpaneHue obnactn xpaHeHUs 6a3bl AaHHbIX

CREATE SYNONYM CospaHue cmHoHMMa (ncesaoHMma) 6asbl JaHHbIX

GRANT MNpepocTaBneHve npas goctyna Ana AeNcTBUA Haa
3a4aHHbIMKN 06bekTamn 6a3bl AaHHbIX

REVOKE JInweHwne npae goctyna K o6beKTy NMB0 HeKoTO-
pbIM AEACTBUAM HaA 3afaHHbIMKM 00bekTamu 6asbl
AaHHbIX

KomaHAabl agMUHUCTPUPOBaHUSA AaHHbIX

MpepocTaBnAlOT BO3MOXHOCTL BbIMOSMHATL ayAUT N aHanus onepauyui
BHYTPY 6a3sbl AaHHbBIX. DTN KOMAHABI MOTYT TaKKe MOMOYbL NPW aHanm3e
NpPoun3BOANTENBHOCTN CUCTEMBI aHHbIX B Lenom. He cneayet nyTtaTtb aa-
MWHUCTPUPOBAHWNE AAHHbIX C aAMUHUCTPUPOBaHnem scen b. Admunucm-
puposarue 6a3bi 0aHHbIX — 3TO OCYLECTBNEHNE O0LWEro ynpaBneHus
6a3oi gaHHbIX, NpegnonaraLee BO3MOXHOCTb UCMOMb30OBaHNS KOMaH,
no60oro ypoBHs

START AUDIT Havano ayauTa v aHanusa onepauyuvin BHyTpu 6asbl
AaHHbIX

STOP AUDIT 3aBepweHne ayamTa n aHanusa onepauuin BHyTpuy
6a3bl JaHHbIX

KomaHabl ynpaBneHus TpaH3akuuamMmu

MNo3sBonsioT BbINOAHUTL 06paboTKy MHopmauum, o6beHEHHON B TpaH-
3aKuMIo

COMMIT CoxpaHeHue TpaHs3akuyuy, T. €. 3aBeplUeHne B3au-
MOCBA3aHHOW 00paboTkM MHpopMaLmm, n Tem ca-
MbIM U3MEHEHNE COCTOSHNSA 6asbl flaHHbIX
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Ta6bnuya 4.1 (okoH4yaHue)

Komanpa OnucaHune

ROLLBACK OTMeHa TpaH3akuuu, T. €. OTMEHUTb N3MEHEHNS,
KOTOpble BbIMOSHANNCE B X0A4e TpaH3aKuum

SAVE POINT Cos3naHune TOUKM oTKaTa BHYTPU rpynn TpaH3akuuia,

K KOTOPbIM OTCblNnaeT koMmaHaa ROLLBACK

SET TRANSACTION

HasHaueHne nmeHun TpaH3akuum

MpoueAypHbIi SQL

DECLARE

OnpepeneHune Kypcopa Ans 3anpoca, T. €. 3ajaHue
VMMEHN 1 onpeaeneHne CBS3aHHOro ¢ HUM 3anpoca
K 6a3e AaHHbIX

OPEN

OTKpbITUE Kypcopa, T. €. PopMUpoBaHe BUPTY-
anbHoro Habopa AaHHbIX, COOTBETCTBYIOLLENO ONK-
CaHuo AaHHOTO Kypcopa 1 TEKYLLLEMY COCTOSHUIO
6a3bl AaHHbIX

FETCH

CunTtbiBaHNe ovepeHOI CTPOKN, KOTopas 3ajaHa
napamMmeTpoM KOMaHAbl U3 BUPTyalsibHOro Habopa
AaHHbIX, COOTBETCTBYIOLLEro OTKPbITOMY KypCOpy

CLOSE

3akpbITrie Kypcopa, T. e. NpekpalleHne AocTyna K
BUPTyansHOMY HaGopy AaHHbIX, KOTOPLIA COOTBET-
CTBYET YKa3aHHOMY Kypcopy

PREPARE

leHepal s nraHa BbINOJIHEHUS 3anpoca, KOTopbIi
COOTBETCTBYET 3aAaHHoMy onepaTtopy SQL

EXECUTE

BeinonHeHue onepatopa SQL, KOTopbIiA NOArOTOB-
JIEH K ANHAMNYECKOMY BbINOJTHEHWIO

CeaHc SQL

CeaHc HAQUMHAETCS B MOMEHT INOJAKJIIOYCHUS IMOJIb30BATCIIA K Oaze

JTaHHBIX:

CONNECT user@database
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U BBCACHHA COOTBCTCTBYIOLUCIO MApOJId JJId 3TOrO MMCHHU I10JIb-
30BaTCIIA.

st oTkiroueHus: nosib3oBatenst ot b/l ucnonb3yercss KoMaHaa:
DISCONNECT.

UHcTpyKkummn SQL

B SQL cywecrByer okoso 40 MHCTPYKLUMM, KaxXJasi U3 KOTOPbIX
TpeOyeT BBINOJIHUTh ONPEJENIEHHOE ACHCTBUE, HATPUMED, U3BIIEUb
JaHHble, co3aaTh Tabauuy u T. 4. Bee mHeTpykumn SQL umeroT
OJIMHAKOBYIO CTPYKTYPY (puc. 4.1), 3aKaHUMBAIOTCSI OHU TOUKOM C
3ansToi (;).

Komanga WNmsa ctonbua Nmsa tabnuub

SELECT
SURNAME, NAME, MARK, EXAM_DATE

FROM
STUDENTS, SUBJECTS, SESSION_RESULTS Mpeano-

WHERE XeHune

STUDENTS.STUDENT_ID = SESSION_RESULTS.STUDENT_ID
Knioyesoe AND SUBJECTS.SUBJECT_ID = SESSION_RESULTS.SUBJECT_ID
CroBO AND STUDENTS._YEAR =3

AND STUDENTS.FACULTY *matematnyeckuit '

AND SUBJECTS.SUBJECT_NAME3KcnepTHble cUcTeMb!'

AND SUBJECTS.SEMESTER

ORDER BY1 ASC, 4 DESC 4

Puc. 4.1. MNpumep nHCTPyKUMM Ha s3bike SQL

Kaxxnas nuactpykuust SQL HaunMHAETCI ¢ KOMAHObL, T. €. KI04e60-
20 c106a, ONMCHIBAIONIErO JAEHCTBUE, BBIMNOIHIEMOE MHCTPYKLIU-
eii. Komangamu, HanpuMep, SIBJSIOTCS CREATE, INSERT, DELETE,
SELECT U T. 1.

ITocne xkOMaHabl UAET OJHO UM HECKOJIBKO 1peonodicenuil, Onu-
CbIBAIOILMX JIaHHbIE, C KOTOPbIMU PabOTaeT MHCTPYKLMS, JIMOO
COJICPXKUTCSl YTOUHSAMOIAsd MHpOpMaLusl O JEHCTBMU, BbIOJIHSIE-
MOM MHCTpyKUuen. Kaxagoe nmpeaiokeHne TakKe HAUYMHAETCS C
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KYe020 cnoeéa (HapuMep, WHERE, FROM, INTO H T. 1.). KoHkpeT-
Hasi CTPYKTYPa U COJICPIKUMOE MPEAJIONKEHUS MOTYT UBMEHSIThCSI.

Y kaxaoro oobekTa B 0a3e JaHHbIX (CXeMbl, TA0JIMLbI, TOJb30BA-
Telld, OTPAaHUYEHHMS, JOMEHBI M T. I.) UMEETCS YHHKAJIbHOE HMS.
IMonnepxka umeH B paznuuHbix CYB/] peanuzoBaHa no-pasHomy.
PexoMmenayeTcs nenaTh MMEHa JOCTaTOYHO KOPOTKHUMH, MHPOP-
MAaTHUBHBIMH, M36eFaTb yHOTpC6HCHI/Iﬂ B HHUX CIIEHUAJIbHbLIX CUM-
BOJIOB M MPOOEIOB, HAYUHATH C OYKBHI.

Ecnu B nncrpykunun SQL ykazano umsa tabmuusl, CYB/] npen-
rmojaraer obpaiieHue Kk Tabmuile Tekyimied 0a3bl maHHBIX. [JIst
obOpaleHus: K TabnuuaM M3 Apyrux 6a3 AaHHBIX (A7 3TOrO He-
00XO0AMMO UMETh COOTBETCTBYIOIIIEE Pa3PEIIEHUE) HAL0 MCIOJIb-
30BaTh NOAHOE UMs Mabauysl, KOTOPOE COCTOUT U3 MMEHU BIa-
Jenbla (MM MUMEHM CXEeMbl) U COOCTBEHHO MMEHHU Tabiuubl,
pa3elIeHHbIX TOUKOM.

Eciu B MHCTpYKUMH Hcnonb3yercsd ums cronbdma, To CYBJl cama
OTPENEIAET, B KAKOU M3 YKA3aHHBIX B 3TOM XK€ MHCTPYKLIMU Tab-
JIUL COIEPXKUTCS AaHHbINA cTonben. Ecam HEoOX0oaMMO BKITIOUYATH
CTOJOLBI C OIMHAKOBBIMU HA3BAHUSIMU U3 PA3IMYHBIX TAOINI], TO
CIIEYET YKA3BIBATh NOJIHbIE UMEHA CH0I0Y08, KOTOPBIE COCTOAT U3
WMEHU TaOmuIlbl, cojepikaiieid crTonbell, U HMMEHM CTOJOIA
(kopomrozo umenu), pa3feneHHbIXx Toukoil. Ecnu ctonberr Haxo-
JIIUTCS B Ipyroi 6a3e JaHHBIX, CIEAYET B MOJHOM UMEHU CTOJIOLA
yKa3bIBaTh MoJIHOe MM Tadmuubl. [lomHOE uMs cTonba MOXKHO
HCIOJIb30BAaTh BO BCEX MHCTPYKLIUAX SQL BMECTO KOPOTKOTO
AMEHHU.

Tunbl AaHHbIX

B SQL umeroTcs cpeactsa, NO3BOJISIOLIME IS KaXI0I0 aTpudyTa
OTHOLLIEHUS YKa3blBaThb COOTBETCTBYIOIIMI TUN JAaHHBIX. Onpene-
JIeHUE TUIOB AaHHbIX B KOHKpeTHbIX CYB/l He Bceraa cornacyer-
csi ¢ TpedoBaHusiMu ctanaapra ANSI/ISO.
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Tabnuya 4.2. Haubonee ynompebumernbHbie murbl 0aHHbix SQL

Tvn AaHHbIX

OnucaHue

CHARACTER (n)

CHAR (n)

rae n — Yucno, 3ajalllee
MaKcUMaribHYH AJIMHY COOT-
BETCTBYIOLLErO MONs

CTpPOKN CUMBOSIOB (PUKCMPOBAHHOW AJIMHBI.
[aHHbI TUN NpeanonaraeT xpaHeHne Gyk-
BEHHO-4YACNOBbLIX AaHHbIX. [py ncnonb3o-
BaHUU CTPOK (PUKCMPOBAHHOW ANUHBI ANs
3anoSTHEHUS HE3aHSATBIX NO3MLUNIA 0BBIYHO
npymMeHsiioTCca npobensl. He cneayet uc-
nonbL3oBaTb 3TOT TN ANA NoJel, B KOTO-
PbIX NPEANONaraeTcs XpaHEeHe AAaHHbIX
nepemMeHHoln gnnHel (Hanpumep, dpamu-
nn), T. K. NpY 3TOM HEPALUMOHAMNBHO UC-
nonb3yeTca nmeloLleecst NPOCTPaHCTBO U
MOTYT BO3HUKHYTb NPOGnembl ¢ OpraHnsa-
uueli cpaBHEHUsI COAEPXKaLLMXCS B COOT-
BETCTBYIOLLMX MONAX AAHHbIX

CHARACTER VARYING (n)

CHAR VARYING (n)
VARCHAR (n)

n — MakcuMasibHoe Y1cho no-
3ULWIA, BblAENSEMoe ANs nons

CTpoKN CUMBOSIOB NepeMeHHON ASINHbI.
Ona AaHHbIX B BUAE CTPOK PA3NUYHON
ANVHbI Bceraa crneayeT Ucnonb3osaTtb
3TOT TUN AaHHbIX. CTPOKM NEPEMEHHON
ANVHBl He NpejnonaratT 3anofiHeHne
npotenamm ocTaBLUIMXCA MNO3NLUIA

n — MaKCumMalnbHaa AlnHa
COOTBETCTBYHOLWEro nond

INTEGER Llenbie uncna

INT

SMALLINT Manble uenble yucna

BIT (n) Llenoykn 6UTOB NOCTOSAHHOW AJINHbI

BIT VARYING (n)

n — MakCuMmanbHasa gnuHa

Lienoykn 6UTOB NEPEMEHHON ANUHBI

NUMBER (n)

roe n — MakcmmanbHoe
BEpxHee 3HavYeHune

OBLMI YMCNIOBOWN TUN AAHHBIX (AN BCEX
peanu3auuii SQL). Yncnosble 3Ha4YeHUs
MOIYT GbITb HYNEBLIMU, MOMOXUTENbHLIMN,
oTpuuaTensHbIMU, C (MKCUPOBAHHOM N
nnasarLLern ToYKoW. Hanprmep, NUMBER (5).

B naHHOM criyyae BBOAMMbIE B MONE 3Ha-
YeHUs1 OrpaHNYMBaIOTCSt CBEPXY MaKCK-
ManbHbIM 3Ha4yeHnem 99 999
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Tabnuuya 4.2 (npodormxeHue)

Tvn AaHHbIX

OnucaHue

DECIMAL (p,s)

DEC (p,s)

p — TOYHOCTb (00LWasa anu-
Ha YNCNOBOro 3HAYEHUS).

s — cTeneHb (Mubo — mac-
wTtab, T. e. YMCno 3HaKoB
cnpasa OT AeCATUYHOIO
paspenutens)

HlecATNYHbIE 3HAYEHUSS — YNCIIOBbIE 3Ha-
UYEHUS, B KOTOPbIX UCNONb3YETCA AECATUNY-
Hasa Touka (pasgenutens). B onpeaeneHnn
OECATNYHBIX 3HAYEHUI YYUTBIBAETCH U Cam
pasgenurtens

REAL
DOUBLE PRECISION
FLOAT (p)

© — TOYHOCTb

[ecaTtnyHble 3Ha4YeHMs C NnaBatoLLen ToY-
kon (float-point decimals) — pecatnyHble
3Ha4YeHUs, Y KOTOpPbIX TOYHOCTb U CTe-
NneHb — NepPEMEHHON ANUHbI, OHW NPAaKTU-
4yeckn He UMEIDT npeaena. [Ansa aTux 3Ha-
YEHUI AONYCTUMbI MOObIE TOUHOCTb U
cTeneHb. REAL MCMNoMb3yeTcs Ans ornpe-
AeneHns AaHHbIX B cTonbue o6bIvYHOM
TOYHOCTM.

DOUBLE PRECISION COOTBETCTBYET Ae-
CATUYHBIM YMCnam ABOWHOW TOYHOCTW.
3HayeHue cunTaeTcs 3Ha4YeHNeM OBObIYHOM
TOYHOCTM, €CNN ero TOMHOCTb 3a4aeTcsA
4ncnom ot 1 4o 21 BKNIOYNTENLHO, ABOW-
HOW TOYHOCTU — €CNKN TOYHOCTb HaxXo4uT-
cs Mmexay 22 n 53 BkniounTensHo. [ng
TUNa gaHHbiX FLOAT (p) TOYHOCTb 3apa-
eTcsa B Ckobkax, Hanpumep, FLOAT (50)

DATETIME npeactaBnseTcs
cnegyrowmmMmm Tnnamm.

DATA

TIME (p)
TIMESTAMP (p)

CocTouT u3 cnepyrowmx
3NeMeHToB: YEAR, MONTH,
DAY, HOUR, MINUTE,
SECOND

3HayeHunsa gaTbl U BpeMeHu:

Lara
Bpems

Hata n Bpema

COoCTOMUT U3 CResyoWmnX 31EMEHTOB: o4,
MecsiL, AeHb, Yac, MUHYTa, CEKyHAa




92 nasa 4

Tabnuuya 4.2 (npodormxeHue)

Tvn AaHHbIX

OnucaHue

INTERVAL

roe p — TO4YHOCTb

BpemeHHon nHTepBan.

Cnegyet OTMETUTb, YTO GOMBLIMHCTBO
peanusauuii SQL npegnaraloT cBOU TUMbI
LaHHbIX 4N XPaHEHUA 3HAYEHUA 4aTbl 1
BpPEMeH, OTIMYaloLnecs Kak no gopme,
TaK 1 Mo cnocoby BHYTPEHHErO NPeacTas-
NeHUs XpaHUMbIX AaHHbIX.

[na TMNoB AaHHbIX faTbl 1 BPEMEHW ANN-
Ha 06blYHO He 3agaeTcs

"Value"

"34000"

"31 mapTa 2005"
38

BykBanbHbI€ 3HAYEHNA NPEeACTaBNAT
cobol nocneaosaTenlbHOCTb CMBOJIOB,
KOTOpas siIBHO 3a4aEeTCsA Nonb3oBaTenem
nnu nporpammoni. byksanbHble 3Ha4eHns
MoryT 6bITh MOGOro TMna, Ho Nnpeanonara-
eTcs, YTO 3HAYEHNSA N3BECTHbI.

[ns GykBansHbIX 3HAYEHUA TUN AAHHbBIX HE
06bsBNseTcs — HeobXo4MMO NULLb yKa-
3aTb HYXHYO CTPOKy. CTPOKM CMBONOB
06bl4HO TPebYIOT 3aKIO4EHUS B KaBbIUKM,
YNCMNOBBIE 3HAYEHNSA — HET.

BykBarbHble 3Ha4eHWs1 NCNoNb3yTCs B
3anpocax k 6asam gaHHbIX

NULL

' ' (NpoBen mexay oan-
HapPHLIMWN KaBblYKaMu)

3HayeHus NULL.

NULL ucnonb3yeTcs 4518 0603Ha4YeHns
OTCyTCTBUSA 3Ha4veHus. MNpn Hannyun 3Ha-
YeHus NULL none BbIrMsguT Kak NycToe.
Mone co 3HavyeHnem NULL npeacraBnsaeT-
CSl KaK He nMmerLee 3HadyeHnsa. 3HaueHne
LaHHOro Mons oTnn4yaeTcs OT HyJ1IeBOro
3HaYEHUA 1 OT NONS, COAEPKALLErO TONbKO
npobensbl. (Takum o6pasom, Nons co 3Ha-
YeHueM NULL — 3TO T€ Nong, KoTopble
OCTaKTCHA MyCTbIMW NPY CO34aHUU 3anucK.)

BOOLEAN

ByneBsbl BENUUNHLI (TOrM4eckme aHauyeHuns)
MOTYT MPUHUMATb 3HAaYEHUs TRUE
(ncTrHa), FALSE (NOXb) unun NULL




OcHosbl s3bika SQL 93

Tabnuya 4.2 (okoH4aHue)

Twvn QaHHBbIX OnucaHue

ONUHHBIA TekcT MHrorue CYB[] MoryT XpaHuTb TEKCTOBbIE
ctpokn (anvHor ot 32 000 go 65 000 m
6onee cumBonoB). 3To yaobHo Ansg xpa-
HeHns B 6a3e uenbix AOKyMeHTOB. OObIYHO
CYB/[ sanpelyaet ncnonb3osatb CTONOLbI
C TaKUM TUMOM AaHHbIX B UHTEPAKTMBHbIX

3anpocax
IMAGE HecTpykTypupoBaHHbie NoTokn 6anTos
(SQL-cepeep) nepemeHHo anuHbl. OBbIYHO NCNONb3Y-

I0TCA ANS XpaHeHUs rpadpnyecknx n Bu-
[,e01300pakeHni, NCNOSTHAEMbIX (hainnoB
N APYTUX HECTPYKTYPUPOBAHHBIX AaHHbIX

A3naTckne CMMBOSbI B nocnegHee Bpemsa mHorne CYB/[ ctanu
BKIMOUATb NOAAEPKKY CTPOK MOCTOAHHOM
1 NepeMeHHoNi ANNHbI, coAepXKallnx
CUMBONbI asnatckux ancasutoB. OgHakKo
Hag TakuMM CTPOKaMu, Kak npaBuno,
HenNb3s1 BbINONHATL ONepayum nomcka u
COPTUPOBKU

Kpowme TunoB aaHHbIX, nepeduciieHHbix B Tabi. 4.2, SQL no3so-
JSIET 3a1aBaThb NOIb308AMENbCKULL MUN OAHHBIX, KOTOPbIA MOXET
OBITb OMpPENENEH KOHKPETHBIM MOJIb30BATENEM B 3aBUCUMOCTU OT
HEOOXOIMMOCTH HcNoab3oBaHus. Iloap3oBaTenbckue TUIBI JaH-
HBIX CTPOATCS HA OCHOBE UMeroIuxcs. X MOXHO UCnonb30BaTh
JUTSL OTIpeieNieHUsl aTpUOyTOB TaOJIULI.

CREATE TYPE type name AS OBJECT
(COLUMN 1 DATA TYPE [NULL | NOT NULL],

COLUMN * DATA TYPE [NULL | NOT NULL]);

IHpumep. Co3naTh NOIL30BATENLCKUN TUMN JAHHBIX PERSONAL, KO-
TOPBIN IpeacTaBiseT coOoil 00beKT, obagarIii CBOMCTBAMHI
UM NAME (CTpOKa CHUMBOJIOB MEPEMEHHOM IIMHbI, paBHOU 30) u



94 nasa 4

TabeNbHbI HOMEP TAB NUM (CTPOKA CMMBOJIOB MEPEMEHHOW -
HbI, PaBHOI 8).

Pewenue.

CREATE TYPE PERSON TYPE AS OBJECT

(NAME VARCHAR (30),

TAB NUM VARCHAR (8));

Cchllka Ha JaHHBIA MOIL30BATEILCKUIA TUIT OCYILIECTBIISIETCS ClIe-
JIYIOIIAM 00pa3oM:

CREATE TABLE PERSONS

(PERSON PERSON_TYPE,
DATE OF BIRTH DATE);

[lomeHbI

Co3spanue 1OMEHOB:
CREATE DOMAIN domain name
AS DATA TYPE [NULL | NOT NULL];

Ilpumep. Co31aTh TOMEH NUMBERS DOMATIN, COCTOSIIMKU W3 JeHCT-
BUTEJIbHBIX YHCEL.

Pewenue.

CREAT DOMAIN NUMBERS AS REAL;

Cchlka Ha CO3JaHHBIN TOMEH:

CREATE TABLE TESTTABLE
(TESTTABLE ID NUMBER (9),
NAME VARCHAR (30),
TESTNUMBERS NUMBERS DOMAIN) ;

WHctpykuus ajis 0OHOBIIEHUS IOMEHA ¢ 100aBJICHUEM OTPAHUYCHUS:
ALTER DOMAIN domain name

ADD CONSTRAINT domain name 1

CHECK (VALUE ycJoBue);
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HMHCcTpyKuus 4151 yaaJeHUsl IOMEHA:
DROP DCMAIN domain name CASCADE;

mmbo
DROP DOMAIN domain_name RESTRICT;

KoHcTaHTbI

KoHcTaHTbI, KOTOpPBIE UCMONL3YIOTCI B s3blke SQL, mpeacTaBiie-
HbI B Ta0I1. 4.3.

Tabnuuya 4.3. Haubonee ynompebumerbHbie KoHcmaHmb! SQL

KoHcTaHTa OnucaHne
Lensie n gecatnu- To4HbIE YNCTOBBIE NUTEPanbl B MHCTPYKUuax SQL
Hble KOHCTaHThbI nNpeacTaBnslTCs B BuAe OOblYHbIX AECATUYHBLIX

uncen ¢ HeobasaTenbHbiM "+" unn "-" nepe HAMK:
28 — 658200.00 + 79600.873

B uncnoBbIX KOHCTaHTax Hemnb3sl CTaBUTb CUMBOSIbI
pasgeneHus paspagos mexay undpamu. He sce
peanusauum 6a3 AaHHbIX gonyckaloT "+" nepep
uncnom. B HekoTopbix CYB[ npn paboTe ¢ aeHex-
HbIMW BENNYMHAMMN MOXHO CTaBUTb 3HAK AEHEXHON
€AVHUUbI Nepes YNCNOoM:

$ 0.87 $ 9800.00

KoHcTaHThI ¢ nna- MpubnusuTensHble YNCMOBbLIE NUTEparbl onpese-

BaloLLeli 3anATon NATCA C NOMOLLBIO CUMBOMA E U MMEIOT TaKoRA Xe
cdopmarT, Kak 1 B 6ONbLUMHCTBE 53bIKOB NpOrpam-
MWpPOBaHUS:

5.3 E3 0.91 E5

CTpOKOBbIe KOH- 3aknioyaTca B OAVHAPHbIE KaBbIYKA:

CTaHTbI " Name

Ecnn Heo6xoAMMO BKITIOUUTL B CTPOKOBYIO KOH-
CTaHTy OAMHAPHYIO KaBblUKy, BMECTO HEE cneayeT
NOCTaBUTb ABE OANHAPHBIE KaBbIYKN NGO "\ ':

T can"'t'"unnm 'I can\'t’,

T. €. peanbHO MMeeTca CTpoka: "I can't"
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Ta6bnuya 4.3 (okoH4yaHue)

KoHcTaHTa OnucaHune

KoHcTaHTbl gatbl n B pensynoHHbix CYB[] 3HaveHus patbl, BpEMEHN U
BPEMEHMN VHTEPBAnNoB BPEMEHW NPEACTABNATCA B BUAE

CTPOKOBbIX KOHCTaHT. PopMaThbl 3TUX KOHCTAHT pas-
nnyHbl B pa3Heix CYB[ n meHsaTea B 3aBUCMMOCTY

OT CTpaHbl
MmeHoBaHHbIE CneymanbHble MMEHOBaHHbIE KOHCTaHTbl SQL, BO3-
KOHCTaHTbI BpallawLne 3HavyeHuns, xpaHumole B camoin CYB/[.

Hanpumep, B page CYB[] peanusoBaHbl cnepyio-
Lne KOHCTaHTbl: CURRENT DATE (Tekywas gaTa),
CURRENT TIME, CURRENT TIMESTAMP, USER,
SESSION USER, SYSTEM USER

BbipaxeHus

BbIpakeHus: UCNONBb3YIOTCS ISl BBITIOJIHEHKS Orepaliuid HaJl 3Ha-
YEHHUSIMU, U3BIICYCHHBIMU U3 0a3bl JAHHBLIX WIIM UCHOJb3yeMbIMH
JIUISl TIOMCKA B 0a3€e JaHHBIX.

B coorBercTBUM co ctangaptom ANSI/ISO, B BBIP@XXEHUAX MOXKHO
MCINOJIb30BATh YEThIpE apupMeTHUecKue onepaunu: +, —, *, /, Ha-
MpUMep:

(X+Y).(X-Y).(X*Y).(X7),

rie X u Y — 3TO mojast COOTBETCTBYIOIIMX Ta0jull (OTHOIIE-
HUIA), U IpYTUE 3HAYEHUSI.

st popMUPOBAHUS CIIOKHBIX BBIPAXKEHUH MOYXHO MCMOJIb30BATh
CKOOKHM. YMHOXEHHE U JIeJIeHHe UMEIOT 00Jiee BHICOKUM IMPUOPH-
TET, 4eM cioxkeHue u Berumcnenne. Ctangapt ANSI/ISO ompene-
JII€T, YTO MpeoOpa3oBaHME LIETbIX YHUCET B JIECITUYHBIC U JIECs-
TUYHBIX 4YHMCEI B 4YWCJIa ¢ IUIABAIOLIEH 3amsITOd TOJIKHO
MPOUCXOAUTb ABTOMATUUYECKH.

Bo muorux CYBJl gomyckaeTcsi BBINOJHEHUE OMNEpalui HajJ Ja-
Tamu u crpokamu. Kpome Toro, Hanmuue ecmpoennvix @Gynxkyuil B
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SQL 1mo3BoJIsieT BLIIOIHATh pas3lIMyHbIe omepaluu Mmpeobpa3oBa-
HHS 1 00pabOTKU JaHHBIX, XpaHSIIUXcs B Oase.

PaccmoTtpum Hanbonee ynotpedbutenbHbie GyHKIUU s3bika SQL.

PyHKUUM Ansa paboTbl CO CTPOKaMum

CoenvMHeHrEe ABYX CTPOK B OJHY OCYILECTBJISIETCS € MOMOUIbIO
@ynxyuu konkamenayuy. CUHTAKCUC KOHKATEHALMK, HATPUMED, B
MS SQL Server:

NMA CTPOKM + [''+] MMA CTPOKU

Hcnomnb3ysi KaBbIYKH, B CTPOKY MOXHO J00ABUTH MOYTH JIFOOOM
cuMBOJI. B HekoTOPBIX peanu3anuax SQL BMecTO OAUHOYHBIX Ka-
BBIYEK MOTYT UCMOJIb30BATHCS IBOUHBIE,

DyuKyuss TRANSTATE 3aMEHSIET CUMBOJIbI B CTPOKE CUMBOJIOB B CO-
OTBETCTBUM C YKA3aHHbIM MPABWJIOM 3aMEHbl. TRANSLATE HMEET
TPU apryMEHTa: KOHBEPTUPYEMYIO CTPOKY, CIUCOK 3aMEHSIEMbIX
CUMBOJIOB U CIMUCOK CUMBOJIOB, HA KOTOPbIE 3aMEHSIIOTCS CUMBO-
JIbl U3 TIEPBOTO CIMCKA!

TRANSLATE (MHOXECTBO CTPOK, S3SHAYEHWE 1, 3HAYEHUE 2)

Ipumep. 3aMeHUTHb BCE UMEIOLIMECS B CTPOKE CUMBOJIbI CIIEIYIO-
mum obpazom: K Ha O, L Ha P, M Ha R.

Pewenue.

SELECT CITY, TRANSLATE (CITY, 'KLM', 'OPR'")
FROM TABLE;

DyHKYUss REPLACE WCIIOJIB3YETCS JJIS1 3AMEHBI B CTPOKE HEKOTOPO-
ro cuMBojia (MM CTPOKH CHMMBOJIOB) APYTMM 3aJaHHBIM CHMBO-
JIOM (CTPOKOW CUMBOJIOB):

REPLACE ('suaueume', 'suaueume', [NULL] 'z3HauvehHue')
AHanmornyHa (byHKL[I/II/I TRANSLATE, OJJHAKO B JAHHOM cCJjIy4yac 3a-

JAaHHBIA CUMBOJI UJIM CTPOKA 3aMEHSIeTCsl IPYTUM 3aJaHHBIM CHUM-
BOJIOM JIMOO CTPOKOM.
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Ipumep. 3ameHUTH BCE BCTpeuaroiuecs B crpoke 0ykeol K Ha X.

Pewenue.

SELECT CITY,

REPLACE (CITY, 'K', 'X'")
FROM TABLE;

@Dynxyus UPPER UCTIOJIb3YETCS U1l U3BMEHEHUSI PErMCTPa CUMBOJIOB
3aJJaHHOW CTPOKHU C HMDKHETO HA BEPXHUH.

Ipumep. VI3MeHUTL PETUCTP 3HAUEHUN CTOIOLA CITY C HUXKHETO
Ha BEPXHUIA.

Pewenue.

SELECT UPPER (CITY)
FROM TABLE;

@yHKl;uﬂ LOWER UCIIOJIB3YCTCA AJId U3MCHCHUSA PECTUCTPAa CUMBOJIOB
3aI[aHHOﬁ CTPOKH C BEPXHET'O HA HYDKHMUA.

Ipumep. I3MeHUTH PEruCTP 3HAUYEHUU CTOJIOLA CITY C BEPXHETO
HA HUXKHUMA.

Pewenue.
SELECT LOWER (CITY)
FROM TABLE;

Dyukyust 015 8vlOeIeHUss NOOCMPOK U3 CTPOK: SUBSTR (MMa CTOMG-
1a, HauvaJbHas [DO3MUMs, IiamuHa) — B Oracle; SUBSTRING (mmMsa
cronbua, HadalJbHAas IIOoRUMLUSA, OJIMHA) — B MS SQL Server.

Ilpumep. Onipenenuts nepebie 3 CMUMBOJIA CTPOKM TAB_ ID.
Pewenue.

SELECT TAB ID, SUBSTR (TAB ID, 1, 3)
FROM TABLE;



OcHosbl s3bika SQL 99

Ilpumep. Onpenenuts 5-i, 6-i 1 7-i CUMBOJIBI CTPOKHM TAB TD.

Pewenue.
SELECT TAB ID,
SUBSTR (TAB 1D, 5, 3)

FROM TABLE;

DyHKLMs

INSTR (uMMS CTPOKM, 'MHOXECTBO CUMBOJIOB',
[HauaJlbHasa NO3MUMUA [IOMCKa, [, HOMEp [NOABJIEHMUA])

OCYLICCTBIIACT NOUCK 30A0AHHO020 MHONCECMBA CUMBOI08 B CTPOKEC U
BO3BpalllcHUC IMO3UIIUHU, B KOTOpOﬁ JaHHOC MHOXXCCTBO CHMMBOJIOB
BCTPCTHUIIOCD.

Ilpumep. Onpenenuth sl KOKIOTO HA3BAHUS M3 CTOJIOLIA PROD
Tabmuier PRODUCT HOMEP MO3ULIUMU, B KOTOPOM MEPBbIA pa3 BCTPe-
yaercsi OykBa A.

Pewenue.

SELECT PROD, INSTR (PROD, 'A', 1, 1)

FROM PRODUCT ;

TakuMm obpazoM, TaHHAsT MHCTPYKLMS BO3BpaIIaeT I KaXmaoTo
Ha3BaHHUsS CTOJIOLIA PROD HOMEp IO3ULIMH, B KOTOPOIi MEepBBIA pa3

Bcrpeuaercs: Oyka A. Eciu cumBOJ1 A He OyJIeT Hai/IeH B CTPOKE,
TO JIJI MO3ULIMKU BO3Bpalaercs 3nadeHue O.

DyHKIMSA, KOTOpas oOpesaen 3a0aHHOe MHOMCECHBO CUMBONIO8 C
Hayalla CTPOKH, 3aJIa€TCSl C UCIOJIb30BAHUEM CIEAYIOIIErO CHH-
TaKcuca:

LTRIM (cTpOKa CHMMBOJIOB, [, 'MHOXeCTBO CHMMBOJIOB'])

Takum obpazom, PpyHKLMSI LTRIM CPE3AET B CTPOKE BCE CUMBOJIbI
cJIeBa 10 MOCIEIHETO CUMBOJIA ICKOMOW CTPOKU BKIIFOUUTENIBHO.

Ilpumep. Vckmrountb (00pe3aTb) CUMBOJIBL 'LES' (& TaKXe€ 'ES',
'S') B HayaJje BceX MMEH CTOJIONA POS TaOIULbI EMP TBL.
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Pewenue.
SELECT POS, LTRIM (POS, 'LES')
FROM EMP TBL;

@Dyukyuss RTRIM B OTIMYKE OT PYHKIMU LTRIM oOpe3aeT 3aJJaHHOe
MHOECTBO CUMBOJIOB B KOHIIE CTPOKU. CUHTAKCUC RTRIM:

RTRIM (cTpoka CHUMBOJOB, [, 'MHOXeCTBO CMMBOJIOB'])

ITpumep. Vckmountsb (0Ope3aTh) CUMBOJIBI 'OR' B KOHLE CTPOKH
cTonb1a POS TAOIUIBI EMP TBL.

Pewenue.

SELECT POS, RTRIM (POS, 'OR')

FROM EMP_TBL;

@Dyukyuss DECODE UMEETCsl He BO BcexX peanmzanusix SQL. DEcope
MCINOJIb3YETCsl JIs1 MOUCKA CTPOK MO 3aJaHHOMY 3HAUYEHUIO WU
CTPOKE, W ecllid CTPOKAa HaiijieHa, B pe3ylbTaTax 3ampoca otobpa-
JKaeTcs aApyras 3agaHHas crpoka. CUMHTaKCUC TaHHOU pyHKIMM:

DECODE (mMmsa crTonbua, 'umckomas 1', 'Boszsepamaemas 1', [,
'uckomas 2', 'BosBpamaemas 2', '3HaueHMEe IO YMOJUAHMO'])

Ilpumep. VI3MeHUTD B CTONOIE CITY TAOMMIILI CITY TBL 3HAYEHHE
MINSK Ha GRODNO, MOSCOW Ha SPB, OCTAJbHBIM 3HAYEHHEM CTOJIOLA
MMPUCBOUTH 3HAUECHUE KIEV.

Pewenue.

SELECT CITY, DECODE (CITY, 'MINSK', 'GRODNO', 'MOSCOW',
'SPB', 'KIEV')

FROM CITY TBL;

DyHKIMS LENGTH (cTpoxa cumsosos) OMPEACTSET OIUHY CMPOKU
CUMBOJIOB UMCIa, 3Ha4YEHUE AAThl WJIK BbIpa)KeHUs B OalTax.

IHpumep. Onpenenuts AauHy (00IIEe YMCIIO MO3ULMIA) I KaX10-
ro 3HaYeHUs CTOJIONA PROD TAOMMIIBI PROD TBL.
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Pewenue.
SELECT PROD, LENGTH (PROD)
FROM PROD TBL;

Ecnn HeoOxoaumo 106aBUTh HEKOTOPbIE CUMBOJIbI MJIM MPOOEIIbI
B HAyaJlo CTPOKU, TO UCMOJb3YETCS (PYHKYUsA LPAD:

LPAD (MHOXECTBO CTPOK, UMCJIO, CUMBOJI)

ITpumep. J106aBUTb B Ha4aJlo KaXIOIO 3HAYEHUs CTOJIOLIA PROD
TabJMLbl PROD_TBL HEOOXOAUMOE KOJIMYECTBO TOUEK TAKUM OOpa-
30M, YTOOBI OOlIEEe YUCIIO CUMBOJIOB B OMMCAHUU OKa3aJI0Ch PaB-
HBIM 25.

Pewenue.

SELECT LPAD (PROD, 25, '.')

FROM PROD TBL;

st nobaBieHus: CMMBOJIA UM Mpo0ena B KOHEll CTPOKHU UCTIONb-
3YeTCsl QYHKYUsL RPAD:

RPAD (MHOXeCTBO CTPOK, UYMUCJIO, CUMBOJ)

ITpumep. J100aBUTb B KOHEL KaXkJOTO 3HAYEHMs CTOJOLIA PROD
TabJMLbl PROD_TBL HEOOXOAUMOE KOJIMYECTBO TOUEK TAKUM OOpa-
30M, YTOOBI OOlIIEe YUCIIO CUMBOJIOB B OMMCAHUU OKA3aJI0Ch PaB-
HBIM 25.

Pewenue.

SELECT LPAD (PROD, 25, '.'")

FROM PROD TBL;

DyHKIUS ASCIT (cTpoxa) Bo3BpawaeT ASCII-ko0 caMmoro JIEBOTO
cuMBoOJa B cTpoke. Tak, GyHKIIUSA ASCII ('A') — BO3BPATHUT 65,
a QyHKLUMS ASCIT ('B') — BO3BpATHUT 66.
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MaTtemaTuyeckume pyHKUMUMN

OOwmid BuA MaTteMaTu4yecKol (YHKLMM MOXHO 3amucaTthb clie-
AyoLUM 00pa3oMm:

OYHKIVA (BHIpaXeHUE)

Husa Beex peanuszauuii SQL marematnueckue QyHKLMM CTaHAAPT-
Hbl. C MX MOMOLIBIO BBIMOJHAIOTCS BbIYMCICHHUS] € YUCIOBBIMHU
3HaYeHUsIMU 0a3bl JaHHbIX. MaTtemaTuueckue (PyHKLMU U BblUMC-
JIeHUs He paboTaloT ¢ CUMBOJIbHBIMU JaHHbIMU. Haubonee yacto
WCIIOJIb3YIOTCS CIICAYIOIINE (DYHKIMU;

U aBs() — BblUMCIICHUE AOCOIIOTHOTO 3HAYEHUSI YKA3aHHOT'O
4yucna;

U ROUND () — OKpYIJIEHHE YKCJIa;

U SQRT () — BBIYMCICHUE KBAAPATHOIO KOPHS;

U steN() — omnpejelieHre 3HaKa unciia;

U POWER () — BO3BENEHHE B CTENEHD;

U FLOOR() M CETL() — LeNas 4yacTh U OJvKaiiiee 1ejioe CBEpXy;

U £xp() — BBIYMCIIEHHE SKCIIOHEHThI YHCIA;

U s1N¢), cos(), TAN() — BBIYUCICHUE PA3JIMUYHBIX TPUTOHOMET-

puyuecKux QyHKLUHUH.

PyHKUMM Npeobpa3oBaHus

Hcnonb3yrorcs s mpeoOpa3oBaHUs OJHMX TUIMOB JAHHBIX B
napyrue. [lepeunciuM riaBHbIe KJIacchl MpeoOpa3OBaHUS:

U cMMBOJILHOTO THMA JaHHBIX B LII/ICJ'IOBOI\/’I;
U yucoBOro TUIA B CHMBOHbeIﬁ;

U cMMBOJILHOTO THIA B TUI JaTbl 1 BPCMCHU,
U tuna JaTbl 1 BPECMCHU B CHMBOJIbHBIN.

[To noBoay uMeEIMXCA BO3MOXHOCTEH, MpaBuil npeodpaszoBa-
HUWA M CHUHTaKcHca CleAyeT oOpamatbes K JOKYMEHTALMM JUIS
JAHHOT'O pacluMpeHus peanusauuu s3bika SQL.
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®DyHKUMM ans paboTbl C AaTamm

KonkperHbie ¢pyHKIMU Jj1 pabOThl C 1aTaMU U BPEMEHEM 3aBU-
CAT OT UCIOJIb3YEMOTO paciiMpeHud si3bika SQL: UX onucaHue U
BO3MOXHOCTHU CIEAYET UCKATh B COOTBETCTBYIOIIEM PYKOBOJCTBE
JUISl KOHKPETHOTO cepBepa 0a3bl JaHHBIX.

Cnenyer OTMETUTDb, YTO AOCTATOYHO YACTO JJISl CPABHEHUS JIaT U
3HAYEHUN BPEMEHM UCIONb3yeTcs: PyHKIUsS OVERLAPS. OHa Mpu-
MEHSIETCS JIJIsI CPABHEHUS JBYX OTPE3KOB BPEMEHM M BO3BpalllacT
TRUE (MCTUHA), €CJIM 3TU OTPE3KH BPEMEHU MEPECEKAIOTCS, U FALSE
(JIO)Xb) — B MPOTMBHOM crlydyae. Tak, Hampumep, B pe3yabTaTe
CpPaBHEHMUS IBYX BPEMEHHbIX OTPE3KOB:

(TIME '01:00:00', TIME '05:59:00")

OVERLAPS

(TIME '05:00:00', TIME '07:00:00")

6y,Z[CT BO3Bpalllc¢HO 3HAYCHUEC TRUE, 4 B PE3YJIbTATC CDABHCHUS:
(TIME '02:00:00', TIME '06:59:00")

OVERLAPS

(TIME '07:00:00', TIME '09:00:00")

— 3HA4YCHUC FALSE.

( 3amedyaHue )

[JocTaToyHo YacTo HeOGXOAMMO KOHBEPTMPOBATL OA4HW TUMbl AAHHBIX
B Apyrve. Peanunsaums Takol yHKLUM NOAAEPKUBAETCS, Kak NpaBu-
1o, ¢ ucnonba3oBaHNem onepatopa CAST, CUHTaKCMC KOTOPOTo:

CAST (BopaxeHve AS HOBHM THII IaHHEX)

Co3paHue 60a3 AaHHbIX.
A3bik DDL

Kax npaBuno, 3a co3ganue HOBbIX 0a3 TaHHBIX OTBEUAET aJIMU-
HUCTpaTOp KpynHoi kopnopatuBHoi cetu. B CYB/I, ycTtaHOB-
JIEHHBIX Ha cepBepax 0oJjiee HU3KOTO YPOBHS, HEKOTOPBIM TMOJIb-
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30BATENISIM MOTYT ObITh OMPEACIICHBI MpaBa ISl CO3AaHUsl COO-
CTBEHHBIX 0a3 JaHHBIX, MO0 HEOOXOoAaMMbIe 0a3bl JAHHBIX CO3-
JIAIOTCS LEHTPAJIM30BAHHO, 4 TMOJIb30BATENIM 3aTeM pabOTaIOT C
uumu. B GonbumimncTtBe CYDB/l mi1s co3panus v ygaineHus 0as
JIAHHBIX KCHOJb3YIOT HHCTPYKLUUM CREATE DATABASE M DROP
DATABASE.

Cxembl B SQL

ITox cxemoif 6a3bl gaHHbIX B SQL MOHMMAaETcsi COBOKYMHOCTb
CIIeAYIOLINX OOBEKTOB:

U Tabaum BMecTe CO CBSI3aHHBIMM C HHMH CTPYKTypaMmu
(cTonO1pI, MEPBUYHbIE W BHEUIHUE KIIIOYM, OTPAHUUYCHUS
UT.I.);

U npencraBieHnii — BUPTYaJIbHBIX TaOJUII, CO3aBaeMbIX Ha OC-
HOBE peabHbIX TabmuI| 6a3sbi;

U 10MEHOB — MOJIb30BATEILCKMX TUIIOB JAHHBIX C JAOIOJIHHU-
TEeITbHBIMU OTPaHUYEHUSIMHU Ha 3HAYCHHUS CTOJIOLIOB B TaOIUIIaX
CXEMbI;

U yTBepxaeHMI — YCIIOBUI 1LIETOCTHOCTH Oa3bl JaHHBIX, OTpa-
HAYMBAOIINX BO3MOXHBIE COUETAHMS JAHHBIX M3 Pa3JIUYHBIX
TaOIUL] CXEMBI;

U npuBuneruii, NpeaoCcTaBIsieMbIX MOJIB30BATEISIM Ha JOCTYI K
JAHHBIM, UX OOHOBJIEHHE, HA MOIU(UKALINIO CTPYKTYpbl B/I;

U HaGoOpOB CUMBOJIOB — CTPYKTYP, MPEAHA3HAYECHHBIX IS MO~
JIEPKKW HALMOHAJIbHBIX SI3bIKOB W TPEACTABJICHUS HEJIATHH-
CKUX CUMBOJIOB (Hampumep, neporiudosn);

a NOpAAKOB COPTHUPOBKH, 3aAdI0IINX IMpaBHUJIa COPTUPOBKU TCK-
cTa AJ1d pa3InuHbIX Ha60pOB CUMBOIJIOB;

U npaBui KOHBEPTUPOBAHMSI TEKCTA, YNPABIAIOMIKMX Mpeodpa-
30BaHMEM TeKCTa M3 OJHOTO Habopa CMMBOJIOB B JIPYroi u
CPABHEHUEM TEKCTOBBIX JIAHHBIX, UCTOIb3YIOUIUX Pa3IMUYHbIC
HabOpPBI CUMBOJIOB.
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CxeMbl 0a3bl JAHHBIX CO3AAIOTCS CIIEAYIOLEH NHCTPYKIIUCH:;
CREATE SCHEMA mmMsa cxemel AUTHORIZATION mMs IIOJIB3OBATEIA;
DEFAULT CHARACTERSET wmmMa HaCopa CUMBOJIOB;

CREATE TABLE (onpenenenue TaOIMULE) ;
CREATE VIEW (onpegneyeHVe NPEenNCTaBJIEHUA) ;
CREATE DOMAIN (onpegneyeHre IOMEHA) ;

CREATE ASSERTION (onpegneseHre yTBEPXIOEHUA) ;

CREATE CHARACTERSET (onpegneneHye Habopa CHMBOJIOB) ;

CREATE COLLATION (onpegneiseHre COPTUPOBKM) ;
CREATE TRANSLATION (onpeneieHye KOHBEPTUPOBAHMUA) ;
GRANT (onpeneyieHne NIPUBUIIETUN) ;

Ilpumep. Coznath JUisl ONB30BATENSI LADA CXeMy Oas3bl JaHHBIX
MYSCHEMA, COCTOSIIYIO U3 IBYX TAOJIMI] PERSONAL, DATA (ATPUOYTbI
NAME M AGE) U CITY (aTpuOyThl CITY NAME U REGION). Ha3zHauuthb
MOJIHBIM  JOCTYNn I BCEX TOJb3OBaTeled It TaOJIUIIbI
PERSONAL_DATA W 3aNpPETUTh MPaBO Ha BbIOOPKY JAAHHBIX U3 TaO-
JULBI CTITY JAJIs MOJb30BATENS TRINA.

Pewenue.

CREATE SCHEMA MYSCHEMA AUTHORIZATION LADA;
CREATE TABLE PERSONAL DATA

(NAME VARCHAR (30),

AGE INTEGER) ;
CREATE TABLE CITY

(CITY NAME VARCHAR (30),

REGION VARCHAR (30));

GRANT ALL PRIVILEGES ON PERSONAL DATA TO PUBLIC;
GRANT SELECT ON CITY NO IRINA;

YnaneHue cxembl 0a3bl JAHHBIX MPOUCXOJAUT C MOMOIIBID MHCT-
pyKLuU:

DROP SCHEMA uMa cxemsl RESTRICT (CASCADE);

B paHHOW MHCTpyKUMHU cleayeT o0si3aTenbHO 3a4aThb MPAaBUIIO

ynanenusi. [IpaBuio CASCADE MO3BOJISIET BCE CTPYKTYPbI B CXEMeE
yIalsiTh aBTOMaTU4ecKu. IIpaBuiio RESTRICT TpebyeT, YTOOBI me-
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pea yJajleHUeM CXeMbl M3 Hee ObUIM yAaJieHbl BCE BJIOXKEHHbIE
CTPYKTYypbl. JlJaHHOE MPaBMJIO 3alLMILAET CXeMy 0a3bl JAHHBIX OT
ciyyaiHoro ynajneHus. Jjiss U3MEHEHUsl CXEMbl HMCIOJIb3YIOTCS
OOBbIYHBIE MHCTPYKLIMU M3MEHEHHUS BXOJAIIMX B HEE OOBEKTOB
(HampuMmep, ALTER TABLE).

Tabnuubl (OTHOLWEHUA)

Co3paHue Tabnuubl

Tabnuipl B 6a3e JAHHBIX CO3JAIOTCS C MOMOUIBIO MHCTPYKLIHUU
CREATE TABLE (puc. 4.2).

PaccmoTpum noapoOHee OCHOBHbIE MPEIIOKEHUS HHCTPYKLMU
CREATE TABLE.

Cnenyer 3aMeTUTb, UYTO, KAaK MPABUIIO, MHCTPYKIUS CONSTRAINT
OMpPEIEIseT OTPAHNYCHUE. DTO yAOOHO MCMOIL30BATh MPU OMHU-
CAHWM BHEUIHUX KJIIOYEH CO BCEMU HAJIAaraeMbIMU YCIOBUSIMH,
B ciyuae HeoOxoauMocTu 0OpallleHUE K BHEITHEMY KIIIOUYy Oyaer
MPOUCXOJUTD MO mmerHr orpaHmyeHns, [10APa3yMEBas BCC OIMMUCAH-
HBIC YCIIOBUSL.

( 3amedyaHune )

Tabnvua, co3gaHHasa UHCTPYKUMEN (CM. puc. 4.2), n3HavanbHO ABNS-
€TCH NyCTOW. [laHHbIE BHOCATCHA B HEE B AANbHEWLLEM C NMOMOLLBIO NH-
CTPYKUMKN INSERT.

Ha cxeme cospaHua tabnuupbl (puc. 4.2) npeacrtasneHbl BCe UHCTPYK-
uun, KoTopble MOryT 6bITb BKIOYEHLI B onpeaeneHne Tabnuubl. OfHa-
KO pearibHO HEKOTOpPbIE MHCTPYKLUUN U3 CXeMbl CREATE TABLE MOryT
OTCYTCTBOBATb.

OnpepgeneHune cronbua
OnpeaerneHue cToa01a COACPKUT CIEAYIOUTYI0 UHPOPMAIUIO:
O uMs cTonOua;

U tin JaHHBIX CTOJIOLA;
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U 3HaYeHHUE MO YMOTYAHHIO — MOXKET 3aHOCUTHCS B CTOJIOEI TO-
rjaa, Korja Ipy BHECEHUHU 3alliceid B TaONMMIly He yKa3aHo 3Ha-
YeHHe JJIsl JAaHHOTO CTOJIOLa (B ONpeIeieHUHd CTOJIOA MOXKET
OTCYTCTBOBATb);

U ykazaHue Ha TO, 00s3aTEIbLHO JIM CTOJIOCL JIOJDKEH COJEPIKATh
JIAHHbIC: NOT NULL MPEIOTBpallaeT 3aHeCeHUE B CTOJIOEL 3Ha-
YeHHUH NULL (MOXET OTCYTCTBOBATD).

OnpepneneHne NepBUYHOrO U BHELLUHEro Kro4en

WHcTpykimeld PRIMARY KEY 3aJa€TCS CTOJIOEL UIIM CTOIOILbI, KO-
Tophie 00pa3yrT nepBUuHbIi Kimod. CYB/] aBToMaTHUYecKH clie-
JIUT 34 TeM, YTOObI MepBUYHbBIN KiTtou OblT yHUKaneH. Kpome To-
ro, B ONPEJENIEHUSX CTOJOIOB MEPBUYHOrO KItoYa JIJIsl 3HAUCHUI
JIOIDKHO OBbITh YKAa3aHO NOT NULL.

B MHCTPYKLIMM FORETIGN KEY 3aJla€TCSd BHEUIHWMU KJIIOU TaOIMIbI,
KOTOPBIN ONpeseNsieT ee CBsA3b ¢ APYyroi rabnuieil. B unctpykimm
YKa3bIBAETCS:

U croaben uau ctoibdibl co3gaBacMoit TabInLibl, KOTOPbIE 00pa-
3YIOT BHCLLHUN KJIIOY;

U Tabmmia, cBSI3b C KOTOPO# CO3aeT BHEIIHUI KITIOY,

U ums crosbua ajis BHelHed TabiuLibl (MOXKET OTCYTCTBOBATH).
OHO MOSIBASETCS TOJIBKO B COOOIIEHUSIX 00 OIIMOKaX;

U xax CYB/l nomkHa obpalaTbcs CO 3HAYCHUSIMHU NULL B OJTHOM
WJIA HECKOJIbKMX CTOJIOLIAX BHEHIHEro KJro4a (YCIOBUS LIEIO-
CTHOCTH); MPU CO3JaHUU TAOIULIbI MOXXHO YCTAHOBUTH OJINH U3
JIBYX PEKUMOB, 00€CIEUMBAIOIIUX LIEIOCTHOCTh JAHHBIX;

® MATCH FULL (HOJ'[HOC COOTBCTCTBI/IC) — Tp€6y€TC$I, YTOOBI
BHCIIHME KJIIOYM ObLIM MOJIHOCTBIO PaBHbl TNICPBUYHOMY
KJIIo4vy CBSI3AHHOM Ta6.]1[/ILIbI; B 3TOM PCXKMMEC HHU OJIHA 4aCTb
BHCIIHETO KJIFO4Ya HEC MOXKCT COACPXKAThb 3HAUYCHHUEC NULL,

® MATCH PARTIAL (4ACTUYHOE COOTBETCTBUE) — JIOMYCKAETCH,
YTOOBI YaCTh BHEUIHETO KJIIOYa MMeJla 3HAYeHWe NULI MpHU
YCJIOBUH, YTO OCTAJIbHASl YAaCTh BHELIHErO KJI04Ya paBHa Co-
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OTBETCTBYIOLIEH YACTU INEPBUYHOIO KJKOYA B CBSI3AHHOU
tabnuie;

U HeoOs3aTenbHOE npaBUJIO YAAJICHHUA OJIA JAHHOT'O OTHOIICHUA
ON DELETE:

® RESTRICT — 3ampeniaeT yJIalsTh CTPOKHA M3 TMEPBUYHOU
TabauLbl (MU NO ACTTON);

® CASCADE — NHpU yAaJICHUU CTPOKHU U3 HepBHqHOfI Ta6J'[I/IubI
ABTOMATUYCCKHU YAAIAKOTCA BCC 3aIllUCU B CBSI3AHHOM T36J'H/IL[€;

® SET NULL — HpPHU YAAJICHUUN 3aIlIUCH U3 HepBM‘IHOﬁ Ta6JII/lubI
BCEM BHEIIIHMM KIIt0YaM B CBSI3aHHOM Ta6J'[I/II_[€ InprucBanBa-
€TCs 3HAYCHHUEC NULL,

® OSET DEFAULT — IIpU YAAJICHUMU 3aIlMCU U3 HepBI/I‘lHOﬁ Taob-
JIMbl BCEM BHCIIHUM KJIIO4YaM B CBSI3aHHOM Ta6m/1ue npu-
CBauBacTCda ONpeCacJICHHOC 3HAUYCHUE, 11O YMOJ/IYaHUIO YCTa-
HOBJICHHOC [JId JAHHOTI'O CTOJ'I6U,3,;

® ¢CCJIM HU OJHO M3 YCJIOBI/Ifl HC YKa3aHO, 10 YMOJIYaHHIO yCTa-
HaBJIMBACTCA IIPABUJIO NO ACTION (RESTRICT);

U HeoOs3aTenbHOE MPaBUIIO OOHOBJICHUS I JAaHHOW TaOIUIIbI
ON UPDATE (CM. IIpaBuUja yJaaJIcHuUs).

YcnoBusi yHUKanbHOCTH

Yc10BYS YHUKAJIBHOCTU O00ECNEUYUBAIOT YHUKAJIbHOCTh 3HAYEHUI
JUISl JAHHOT'O MOJISl OTHOLUIEGHUSI: UNTQUE (mose) .

YcnoBusa Ha 3HaYeHuA

VcnoBus Ha 3HAYEHUS 3a1a10T OTPAHUYEHUS] HA 3HAYEHUS JAHHO-
ro cron6ua. MHCTpyKIMS CHECK () aHaJIOTUYHA yCJIOBUIO 0TOOpa
Y BO3BpAILlACT 3HAUEHUE TRUE WM FALSE. MHCTPYKUMS CHECK ()
MOXET  BKJIIOYATb  OMNEPATOpbl  CpPaBHEHWS,  OMEpaTrop
BETWEEN. . . AND (ITpOBepKa Ha MPUHA/JIE)KHOCTh IUANa30HY), LIKE,
TN, @ TAK)Ke COCTABHbIE yCIOBUSI OTOOPA (C UCMOJIL30BAHUEM OTe-
paTopoB AND, OR U NOT).
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MexaHu3M NnpoBepKnN orpaHUYeHnmn

Kaxnoe cozpaBaemoe B 6a3e JaHHbIX OIPAHWUYEHUME JIIOOOro TUMNA
MOET ObITb OMPENENEHO C OJHUM U3 CIEAYIOLIUX ATPUOYTOB:

U DEFERRABLE — MNpOBEpPKa MOXCET OBITh OTIIOXKEHa JO0 KOHIa
TpaH3aKIHH;

U NOT DEFERRABLE — MpPOBEpPKa OTPAHUYEHUS HE MOXET ObITh
OTJIOkKEHA J0 KOHIA TPAaH3aKIMHU; OOBIYHO K 3TOW KAaTeropuu
OTHOCSTCS OTPAHUYEHUS] TIEPBUYHOTO KIIFOYA W YCJIOBMS YHU-
KaJlbHOCTH, a TaK)Xe MHOTHEe OTrPAaHMYEHUsS Ha 3HauyeHus
cronbuoB. Takue OorpaHUYEHUs] JOJDKHBI MPOBEPITHLCS TMOCTIE
BBIMOJIHEHUS KAXJIOW MHCTPYKLMH, MOAUPUUUpYIOed Oazy
JIAHHBIX.

ITo YMOITYAaHUIO UCITOJIB3YCTCA PEXXHUM NOT DEFERRABLE.

s co3maHusl OrpaHUYEeHUs, KOTOPOE MOXET OBbITh OTIIOXKEHO,
HeO6XOIlI/lMO BKJIIOYUThL B €ro OObBSBJIEHUE CJIOBO DEFERRABLE
(0O/IHAKO CJIEAYET MOMHUTb, UTO OKOHYATEIbHOE PEILIEHUE O MPO-
BEepKaxX — OTKJIAJbIBaTh WM HET — OMNpeNeNnseTcsi KOHKPETHOM
CYB/l caMOCTOSATENbHO).

I[J'[i[ OI'PAHHUYCHUSA MOKET OBIThH OIIPCACIICHO HAYaJIbHOC COCTOAHUC!

a OIpaHHUYCHUE, OIIPECACIICHHOC KAaK INTITALY IMMEDIATE, IIPOBC-
PACTCA IMOCJIC BBIITOJIHCHU A KaxkIou HHCTPYKIHUU,

U orpaHuueHue, oNnpeaeeHHOe KaK INITIALY DEFERRED, IIPOBE-
psAeTcs TOJbKO MOCJ€ OKOHYAHUSI TPAH3aKLUUKU (3TOT aTpulOyT
HE MOXET MCMOJIb30BATHCS C ATPUOYTOM NOT DEFERRABLE).

HadanbHO€ COCTOSIHME OTPAHUYEHHUS BCTYINAET B CUIIY Cpa3y Mo-
cne ero co3maHus. KpoMe Toro, orpaHm4eHue nepeBOgUTCS B 3TO
COCTOSIHME TIEPE] HA4YaJIOM KaXIO0W TpaH3aKLUU. INITIALLY
IMMEDTATE oOOecrneuuBaeT 00J1e€ )KECTKUM KOHTPOIIb LEIOCTHOCTH
JIAaHHBIX W UCMOJIb3yeTCs Mo ymonuaHuto. Eciau mepen Hauamom
KaXXI0i TpaH3aKIUK HEOOXOIUMO IEePEeBECTH OTPAaHMYCHHE B OT-
JIOXKEHHOE COCTOSIHME, TO CJEAYET BKIIOUYUTh B OTPAHUUYCHUE
INITIALLY DEFERRED.

SQL nomnyckaer AMHAMWYECKOE M3MEHEeHME crocoba obGpaborku
OTPAaHUYEHUIN C MOMOIIbIO MHCTPYKLUHM SET CONSTRAINTS. Ecnu
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HeoOxoauMa CpOoYHasa MpoOBCpKa KaKoro-jmoo OIrpaHHUYCHUs, TO
€ro MOXHO BPYUYHYIO INEPEBECTHU B PEXKUM IMMEDIATE CJ'[G,ZIytOU.ICffI
UHCTPYKLIMEN:

SET CONSTRAINTS nMa_orpaHudeHus IMMEDIATE;

OnauH U TOT XKe PEXKUM MOXKHO YCTAHOBHUTL Cpal3y U AJisd HCCKOJIb-

KHX OFpaHquHHﬁ:

SET CONSTRAINTS wmmMda_ orpaHuueHud 1, uMa OTpPaHUUEHUA 2,
IMMEDIATE;

Pexxum 06paboTku Bcex orpaHMueHuil 6a3bl JAHHbBIX MpPepycMaT-

PUBACT clIcayromas MHCTPYKI WA

SET CONSTRAINTS ALL DEFERRED;

IHpumep. 3anucatb uHcTpyKuio Ha SQL a1 co3ganusi TabuLbl
STUDENTS (cTyzexTs) CO CIECAYIOLIMMH TMOJSIMM: STUDENT ID
(Homep cTyaeHTa), SURNAME (paMuiius), NAME (MMs), YEAR (Kypc),
_GRouP (rpynna), city (ropon), Facurry (¢akyiberer). [1ose zomep
crymenTa SBJISETCS IEPBUYHBIM KIOYOM TaOIMIBI STUDENTS.
3HayeHus MOJIsl YEAR HAXOAATCA B mpeaenax oT 1 mo 6. 3HaueHus
MOJIsI GROUP HaxoAgTcs B mpegenax oT 1 mo 20. ITo ymomuanuio
MO0 CITY HNPUCBAMBAETCS 3HAYEHUE "T'pomuo”. 3HAUYEHHE MO
FACULTY OepeTcs U3 CIEAYIOMIEro CIucKka: {MaTeMaTH4YecKuii, (pu-
3UYECKUM, SKOHOMMYECKHH, HCTOPUYECKHH, (QUIOTOTUYECKHUIA,
opuanyeckuii, Ouosornueckuii}. I[loyis STUDENT ID, SURNAME,
NAME, YEAR, GROUP HE MOT'YT NPUHUMATb 3HAYEHUHN NULL.

Pewenue.

CREATE TARLE STUDENTS
(STUDENT_ID INTEGER NOT NULL,
SURNAME, VARCHAR (30) NOT NULL,
NAME VARCHAR (30) NOT NULL,
_YEAR INTEGER NOT NULL
CHECK (_YEAR BETWEEN 1 AND 6),
_GROUP INTEGER NOT NULL
CHECK (_GROUP BETWEEN 1 AND 20),
CITY CHAR (15) DEFAULT 'I'pomso',
FACULTY CHAR (30)
CHECK (FACULTY IN ('mMaTeMaTuueckum',

"ousnueckuin', 'sKoHOMMUeCKUN',
'ucropuueckuin', 'ounonmormueckuinn',
'opunuueckuin', 'Ouosoruueckuin')),

PRIMARY KEY (STUDENT ID));
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Ipumep. 3anucatb uHcTpykiuio Ha SQL a1 co3ganust Ta0uLbl
SUBJECTS (npeamers) CO  CIACAYOLIIUMMU TOJAMMU: SUBJECT ID
(HoMep mpenmeTa), SUBJECT NAME  (HA3BaHUE TPEIMETA),
LECTURER (ITPEMOJABATEND), APPOINTMENT (JOJKHOCTb MPENOIaBa-
TeJd), SEMESTER (CEMECTp), HOURS (uachl). ITose SUBJECT ID sB-
JSeTCsS  TMEPBUYHBIM  KIIOYOM  Tabmuupbl  SUBJECTS. I[lone
SUBJECT NAME HE MOXET NMPUHUMATh 3HAYEHHE NULL. 3HAUYCHUS
MOJISI SEMESTER HaXoJaTcs B npenenax ot 1 go 12. Ilo ymomnuanuio
MOJII0 HOURS MPUCBAMBAETCA 3HAYECHHUE "C.0". 3HAYEHHUE MOJS
APPOINTMENT OepeTrcsl M3 CIEAYIONIEro CIUcKa: {aCCUCTEHT, Mpe-
MoJiaBaTeNb, CTAPIINNA MpenoaaBaTelb, A0LEHT, mpodeccop}. Ilo-
JI1 SUBJECT ID, SEMESTER HE MOTYT MPMHUMATh 3HAYEHUI NULL.

Pewenue.

CREATE TABLE SUBJECTS
(SUBJECT_ID INTEGER NOT NULL,
SUBJECT NAME VARCHAR (60) NOT NULL,
LECTURER VARCHAR (30),
APPOINTMENT CHAR (25)
CHECK (APPOINTMENT IN ('accucTeHT',
'mpenomaBaTess ', 'cTapmmy nDpenomaBaTesib',
"moueHt', 'npodeccop')),
SEMESTER INTEGER NOT NULL
CHECK (SEMESTER BETWEEN 1 AND 12),
_HOURS REAL DEFAULT 0.0,
PRIMARY KEY (SUBJECT ID));

Ipumep. 3amicatb HHCTPYKOHUO Ha SQL s co3maHus TaOIUIIbI
SESSION RESULTS CO CHEAYIOIIMMH MOJISIMUA: STUDENT ID (HOMeEp
CTYJICHTA), SUBJECT ID (HOMEp MPEAMETA), EXAM DATE (JaTa caa-
4yn), MARX (oueHka). Iloyist STUDENT ID, SUBJECT ID SIBJSIFOTCS
MEPBUYHBIMU KIIFOUAMHK TaOJMUbl SESSTION RESULTS. 3HAYEHMUSI
MoJIs MARK HaxoasaTcs B mpeaenax ot 0 mo 10; kpome Toro, mo
yMonuaHuto npuHuMaercss oueHka 0. Ilons  sTupENT 1D,
SUBJECT ID HE MOrYT NpuHMMaTh 3HaueHuil wunr. [lose
STUDENT 1D SIBJISIETCSI BHELLIHMM KJIIOYOM K TabJIMLIE STUDENTS, a
MOJI€ SUBJECT ID SBJISIETCSl BHELIHMM KJIIOYOM K Tabuwuie
SUBJECTS (Ha3BaHUs CBSI3€U ONPEACIUTb MPOU3BOJILHO). [iist no-
JIEll STUDENT ID M SUBJECT ID YCTAHOBUTb KACKaJHbIE PEXUMBI
o0ecneyeHus LEJOCTHOCTH ISl KOMAH]I UPDATE U DELETE.
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Pewenue.

CREATE TABLE SESSTON RESULTS
(STUDENT_ID INTEGER NOT NULL,
SUBJECT TD INTEGER NOT NULL,
EXAM_DATE DATE,
MARK INTEGER DEFAULT 0
CHECK (MARK BETWEEN 1 AND 10),
CONSTRATNT SV PRIMARY KEY (STUDENT ID,
SUBJECT_TD),
CONSTRATINT LEARN FORETGN KEY (STUDENT ID)
REFERENCES STUDENTS ON UPDATE CASCADE ON
DELETE CASCADE,
CONSTRATNT INCLUDES FORETIGN KEY (SUBJECT ID) REFERENCES
SUBJECTS ON UPDATE CASCADE ON DELETE CASCADE) ;

Ipumep. 3ammicatb HHCTPYKOUO Ha SQL I co3maHus TaOIUIIbI
STUDENT 1 CO CIIEAYIOIIUMHU MOJISIMA: STUDENT ID (HOMEp CTYJAEH-
Ta), SURNAME ((amunus), NAME (UMs), YEAR (Kypc), GROUP
(rpynmna), cI1ty (ropoxa), FACULTY ((akyabTeT), THE HEAD
(crapocta). 3HaueHue MOJISI THE HEAD JOJDKHO OBbITh WACHTU(U-
KaTOPOM CTYJICHTA, SIBJISIOLLIETOCS CTAPOCTOM IPyIiNbl, B KOTOPOM
YUUTCS KOHKPETHBINA CTYJEHT, JIJIS Yero cIeAyeT yKa3zaThb HeoOXo-
auMble orpaHuueHus. Ilose STUDENT ID SBJSIETCS MEPBUYHBIM
KJIFOYOM TaOJIMUbl STUDENTS. 3HAUEHHUS MOJI1 _YEAR HAaXOJsTCS B
npeaenax ot 1 go 6. 3HaueHus MoJisi _GROUP HAXOJSTCS B Ipeje-
nax ot 1 go 20. ITo yMOyaHMIO MOJIFO CITY MPUCBAMBAETCS 3HA-
YEHUE "Tpomuo”, 3HAUECHUE MOJISI FACULTY OEpeTCs U3 CIEAYIOIIETO
CIUCKA: {MaTeMaTU4eCKUi, (PU3MUECKUIl, FIKOHOMUUYECKUIA, UCTO-
pudeckuii, (QUIOTOTUYECKUM, HOPUANYCSCKUNM, OMOIOTHYECKHUIA}.
ITons STUDENT ID, SURNAME, NAME, YEAR, GROUP HE MOTYT MpPHUHU-
MaTh 3HAYEHUH NULL.

Pewenue.

CREATE TABLE STUDENT 1
(STUDENT ID INTEGER NOT NULL,
SURNAME VARCHAR (30) NOT NULL,
NAME VARCHAR (30) NOT NULL,
~YEAR INTEGER NOT NULL
CHECK ( YEAR BETWEEN 1 AND 6),
~ GROUP INTEGER NOT NULL
CHECK ( GROUP BETWEEN 1 AND 20),
CITY CHAR (15) DEFAULT 'T'poguo',
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FACULTY CHAR (30)
CHECK (FACULTY IN ('mareMaTudeckmuin',

"ousnueckunn', 'srKOoHOMMUeCKUNn',
'ucropuueckuin', 'dumomormueckui',
'opunuueckuin', 'Ouosornueckun')),

THE HEAD INTEGER,

PRIMARY KEY (STUDENT 1ID),

FOREIGN KEY (THE HEAD) REFERENCES
STUDENT 1 (STUDENT ID) ON UPDATE CASCADE
ON DELETE SET NULL) ;

YpaneHue Tadbnuubl

VmaneHue TaOIMIbI MOXKHO BBINOJHUTDL C IMTOMOIIBIO CIIEAYIOIIEH
UHCTPYKLIUU;

DROP TABLE wmma taGuuuer [RESTRICT | CASCADE];

Ecnu nucnonb3yercs onuusi RESTRICT JIMOO HA TAOJUIY CChIIAETCS
OrpaHUUCHUE WJIM TPEACTABJICHUE, TO ONEPATOP DROP BO3BPATUT
ommbOky. Ilpu 3agaHuu napamerpa CASCADE OYJET BbITOJIHEHO
yAaJICHUE HE TOJIbKO CaMOi TabJIMIIbl, HO U BCEX CChLIAIOLIMXCS HA
TaONMIY MPEACTABICHUI U OTPAHUYCHUIA.

N3meHeHune onpeneneHus Tabnuubl (ALTER TABLE)

B npouecce paborbl ¢ TabiMued 4acTo HEOOXOAUMMO MPOBECTU
pa3nu4Hble MOAUDUKALINHI:

U mob6apneHue cronbdiia B TabIMIy;

U ynmamenue crondna u3 TabINIIbI;

U u3MeHeHUe 3HaYCHUS 110 YMOTYAHMIO JUI KAKOTO-TM00 CTONONA;
U mob6apneHue mibo yaalieHHe IEPBUYHOrO KIIH0Ya;

U mob6apneHue midO yaalieHHe BHEITHETO KITIOYa;

U moGapneHue TMOO0 yaaJeHUE YCITOBUS YHUKAJIbLHOCTH,

U mob6apneHue mibo yaalieHHE YCIIOBUS Ha 3HAUCHUS.

s npoBeaeHUsl yKa3aHHbIX MOAM(pUKALUA TaOauLbl MOTYT HMC-
MOJIb30BAThCS CIEAYIOINE UHCTPYKLNUNA ALTER TABLE.
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Jlo6aBneHne HOBOTO CTOJIOLA MPOUCXOIUT B COOTBETCTBUU C WH-
CTPYKLIMEA:

ALTER TABLE muMma Tabmnuisl ADD omnperneneHre crToadua;

Cronben nobasmsercs B koHen Tabauubl (cnpasa). [Ipeanonara-
€TCSl, UYTO OH COJIEPXNUT NULI-3Ha4YeHMSI. UTOObI 3a/aTh KOHKPET-
HOE 3HAYCHHE IO YMOJYAHHIO IS CTOJI01A, HEOOXOAMMO MCIIOIb-
30BaTh WHCTPYKLIHIO, CoZIepIKaIIyIO COOTBETCTBYIOIINE
MOSCHEHHUS: [NOT NULL | DEFAULT sumaueHue].

M3meHeHure cToa01a MOXKHO 3aJaTh CICAYIOIUM 00pa3oMm;

ALTER TABLE mMsa Tabmmuel ALTER mMma crosbua [SET DEFAULT |
DEFAULT] =HaueHue;

s ynanenust cronbua TabiMLbl HCMOJB3YETCS HHCTPYKLHMS
ALTER TABLE CJIEIYIOIIEro BUA:

ALTER TABLE wmmMsa Tabiamusl DROP umsa cronbua [CASCADE |
RESTRICT];

Crangapt SQL TpeOyer, uToObl OlHA WHCTPYKIUS ALTER TABLE
WCIMOJB30BAIACh ISl yIAJIeHUs TOJIbKO OJHOTO cTonbmna. OgHako
Bo MHorux CYBJI maHHoe orpaHuyeHue cHATo. Onepanus yaae-
HUSI CBSI3aHA C LIETTOCTHOCTBIO JAHHBIX:

U RESTRICT — €CJIM ¢ YAAJISIEMbIM CTOJIOLIOM CBsI3aH KaKOM-IM00
00beKT B 0a3e JaHHBIX (BHELIHUI KJIIOY, OTPAHUYEHHE U T. [1.),
MOSIBUTCSL coO0IIeHne 00 omnbKe 1 cTon0el] He YAaIuTCs;

U cascape — moboil oOvexkt BJI, cBA3aHHBIA ¢ ygansieMbIM
CTONOLIOM, TaKXe OyIeT ymaicH.

JoOaBneHne pa3nMUHbIX OTPAHUYEHUN B TAOIUIy MOXHO MPOU3-
BECTU CIEAYIONIMM 00pa3oM:

ALTER TABLE umMmga Tadjamuusl ADD
[onpeneneHnne NEePBUYHOTO KJo4Ya |
OTpenesieHMe BHENMHeTO Koua |
YCJIOBUE YHUKAIBHOCTU |

YCIIOBME Ha 3HaueHue];
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VjaneHnue orpaHuueHuid B TaOJIMLIE MPOUCXOAUT C TIOMOLIBIO Clie-
IyIoleld HHCTPYKIINN:

ALTER TABLE wmMsa TaOnuusl DROP CONSRAINT uMsS OTpPaHEUUYEeHUS
[CASCADE | RESTRICT];

CJ'ICILyCT IMOMHHUTDb, YTO YAAJIUTb BHELIHUN KJIFOY MOXHO TOJbKO
TOoraga, Korga co3gaBacMass UM CBA3b MMCCT UMA. Ecnu ums pu-
CBOCHO HC 6bIJIO, TO 3a4aTb 3Ty CBsA3b B MHCTPYKLIMU ALTER TABLE
HEBO3MOXHO. B 3TOM cjiydyac id yaaJdC€HUs BHCUIHCTO KJIr04Ya HE-
O6XO,Z[I/IMO YAAJIUTb T36JII/II_Iy N BOCCO3JaTb €€ B HOBOM (bopMaTe.

YTBepxaeHus

VTBepxIeHUe HaKIIaAblBACT OrPaHMYEHHUE Ha COJAEPKUMOE 0a3bl
JAHHBIX W, KaK MPaBWJIO, CBA3bIBAET HEKOTOPOW 3aBHUCHUMOCTBIO
CTONOLbI HECKOMbKUX TaOdHuL. YTBEpXKICHUE 3aJaeTCsl B BHUJC
yCII0BMSI OTOOPA C MOMOILBIO OTiepaTopa:

CREATE ASSERTION ymMAa yTBEPXOEHUSI

CHECK (omnmcaHue OTpPaHuueHMns)

I[J'Ii[ yYAan€Hus OrpaHUYdYCHUs UCIIOJIB3YIOT OIEpaTop:
DROP ASSERTION mMsa OTpaBuUUyeHUs

[ u3MeHeHus OmpeeNieHUsT YTBEPXKISHUST HEOOXOAMMO €ro
yAQIUTh U CO3AaTh MO-HOBOMY, T.K. B SQL HET MHCTpYyKIMH
ALTER ASSERTION.

Ilpumep. HanoxuTh Ha cofepuMoe 0a3bl JaHHBIX CIEIyIOIIee
OrpaHUUEHHUE: CYMMa 3aKa30B JIIOOOr0o KJMEHTA HE JOJDKHA Ipe-
BBIIIATh €O JTUMHUT KPEIUTA.

Pewenue.

CREATE ASSERTION CREDLIMIT
CHECK (CLIENTS.CREDIT LIMIT >=
SELECT SUM (ORDERS.COST)
FROM ORDERS
WHERE
ORDERS.CLIENT TID=CLIENTS.CLIENT TD
GROUP BY ORDERS.CLIENT ID)
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JlaHHOE YTBEPKACHUE SIBJISIETCS YaCThIO OMpenaeeHust 0a3bl aaH-
HbIX, KoTopoe mpoBepsieTcas CYBJl kaxablii pa3, Korjga HEKOTO-
pas wuHcTpykuus SQL mnbiTaeTcs MOAMPUIMPOBATH TaOIMILY
CLIENTS WUJIU ORDERS.

NMceBaOHMMBLI TabNMy

IIceBAOHUM — 3TO UM, KOTOPOE 3aJA€T IMOJb30BATENb, OHO 3a-
MEHSIET UMSI HEKOTOpPO# Tabmuibl. [ICeBJOHUMBI MCMIOIB3YIOTCS,
KakK MMpaBWJIO, TS 3aMeHbI JUIMHHBIX UMEH TaOIHII.

IIceBnOHUM CO3AA€TCS CIEAYIOLIECA UHCTPYKLIMEH:
CREATE ALIAS ymMsa IICEBIOOHMMA

FOR mojHOe mMMSA T a®ImueL;

yI[aJ'IeHI/IC IICCBAOHHUMA IMTPOUCXOAUT € MIOMOIIBIO KOMAaHAbI DROP!

DROP ALIAS wmmsA I[ICEBOOHMUMA;

HCGBI[OHI/IMBI HUCIIOJBb3YIOTCA B HCKOTOPLIX IIPOMBIIIICHHBIX
CVYB/I.

NHpekebl

Kak ormeuanoch paHee, MHACKC MPEACTABIIAECT COOON CPEACTBO,
KOTOpO€ o0ecrneuynBaeT ObICTPbINA TOCTYI K CTPOKaM TaOIMLbl Ha
OCHOBE OJHOIO WJIM HECKOJbKMX CTOJOLOB. JlaHHBIE B MHIEKCE
pacrionaratorcss B yObIBAIOLIEM WJIM BO3pPACTAIOLIEM IOPSJIKE.
CVYDB/l ncnonb3yeT MHIEKC KaK MPEAMETHbIA yKa3aTesb: B UHACK-
Ce XpaHATCS 3HAYEHUS! JAHHBIX U YKa3aTelu Ha CTPOKHU, TJE 3TU
JAHHbIE BCTPEYAIOTCS.

CYB/I npocmaTpuBaeT HHAECKC, YTOOBI HATH TpeOyeMoe 3Have-
HHeE, a4 3aTEM C MOMOLIbBIO yKa3aTeysl ONPEAENsieT Hy)KHYI0 CTPO-
Ky (cTpoku) Tabnuipl. [Tonck B MHAEKCE OCYILECTBISIETCS OBICT-
PO, T. K. MHIAEKC OTCOPTUPOBAH M €ro CTPOKMU AOCTATOUYHO
KOpPOTKHE.

PexoMenayercs co3maBaTh MHAEKC JIMIIBL IS TEX CTOJIOILOB, KO-
TOPbIE YACTO UCMOJIb3YIOTCS B YCIOBUSIX 0TOOpa. MHAeKchl yao0-
HbI TAKXE B TEX CIIyYasx, KOrJa UHCTPYKLIMU SELECT oOpalialoTcs
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K Tabnuie vaiie, 4eM UHCTPYKuMu TNSERT U UPDATE. CYDB/I Bce-
rJ1a CO31aeT UHAEKC ISl IEPBUYHOTO KJIKOUA.

K HegocTraTKkaM MHAEKCA OTHOCUTCS TO, YTO OH 3aHUMAET Ha AHC-
K€ JOIOJHUTEILHOE MECTO, a TAKXKE €CTh HeOOXOAUMOCTh OOHOB-
JIEHUSI UHJEKCa KaX/Iblii pa3, Korga B TaOauly n00aBiseTcs: CTpo-
Ka UM OOHOBIISICTCS UHACKCHBIN CTOI0El Tabmuibl. DTO TpedyeT
JOIMOTHUTEIbHBIX 3aTPAT AJI BLINOIHCHUS! MHCTPYKIUI INSERT U
UPDATE, KOTOpbIe 0OpalalTcs K JaHHOM TabIule.

I/IH,JIGKC CO34a€TCA B COOTBETCTBHUU CO CHCI[leU_[CP'I I/IHCTp}’KL[I/IGﬁI
CREATE [UNIQUE] INDEX nMa mHpexca ON MMH_Ta@J‘IMLH:I
(uma_crombua [ASC||DESC], ...);

I[Ipu HEOOXOAMMOCTH YKa3bIBAIOTCS 3HAUECHWE YHUKAIbHOCTH
(UNIQUE) M MOPSIAOK COPTUPOBKHU (ASC — MO BO3PACTAHUIO WU
DESC — IO yObIBAHUIO).

Bo muHorux CYBJl CREATE INDEX COAEPXUT JOMOJIHUTEIbHbIE
MPEJTOKEHNS, B KOTOPBIX 3aJal0TCs MECTOIIOJIOKEHUE HHIeKca
Ha JUCKe U pabovue napaMmerpsbl.

Y,uaneHI/Ie HMHACKCA ITPOUCXOAUT C MOMOIIBIO KOMaHAbI DROP:
DROP INDEX wmMsa MHOEKCA;

MNMpeacraBneHusn

[IpencraBieHnrie — 3TO 3aMpoc Ha BBIOOPKY, KOTOPOMY MPUCBOM-
JIM UM U COXPaHWIIM B 0a3e IaHHbIX.

Korapa CYB/|, Bcrpeuaer B uHctpykuuu SQL ccbuUiky Ha npen-
CTaBJIEHUE, MPOUCXOJUT MOUCK €ro OINMpeNeNeHus B 0a3e JaHHbBIX.
Jlanee ocyuiecTBIsIeTCsl NPeoOpa30BaHUE 3apoca ¢ UCMOJIb30BA-
HUEM MPEACTABIIEHUS B 9K6UBAICHMHbI 3a1IPOC K UCXOAHBIM Ta0-
JMLAaM, a 3aTeM — BbINOJHEHUS 3anpoca. Takum oOpas3om, cozaa-
€TCsl MJUTIO3UsI CYLLIECTBOBAHMS MTPEACTABIEHUS B BUJIE TAOJMLIbI, B
TO K€ BPEMsI COXPAHAETCS LIETOCTHOCTh UCXOIHBIX TAOJIML.

Ecmu npeacraBnenue npocroe, To CYBJl popmMupyroT kaxmyro
CTPOKY IMpEACTaBJIEHUS "MTHOBEHHO'", M3BJIE€Kas JAHHbIE W3 HC-
xomHbIXx Tabmui. Ecmu npeacraBnenue cnoxHoe, To CYBJ mame-
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puanuzyem npeactaBieHue — CYB/] BbINOTHSET 3aMpoc, onpee-
JISIOLIAA MPEACTABICHUE, U COXPAHSIET €r0 PE3yJbTaThl BO BpE-
MeHHOW Tabmnuie. 3aTeM U3 3TOW TaOIUIBI OepyTcs AaHHbIE IS
MOJIb30BATENbCKOTO 3anpoca. Korna BpemeHHas Tabiauua craHo-
BUTCSI HEHY)KHOM, OHA yJamsercs.

ITepeuncinum NpeuMyieCTBa UCIIOJIb30BAHUS IPEACTABICHUM.

U beszonacnocmo. Kaxaplii oab30BaTeb UMEET JOCTYIT K Orpa-
HUYEHHOMY YHCITYy TIpEACTaBIeHUIN; TAKUM 00pa3oM, OocyIlecT-
BJISIETCS OTPAHUYEHME JAOCTYIA TMOJIb30BATEIICH K XpPaHUMOM
UHGPOPMALIUH.

U IIpocmoma sanpocos. 3ampoc K AAHHBIM M3 MHOTHX TaOJIuIl
MOHO OPraHM30BaTh KaK 3aMnpoc K JaHHbIM U3 OJHOM TabJIM-
1Bl (ITpeACTABICHUS).

O IIpocmoma cmpyxkmypel. [IpencTaBieHus MO3BOISIOT OPraHU-
30BaTh KaXJJOMY MOJb30BATEIIO CBOIO CTPYKTYpYy 0a3sbl JaH-
HBIX, T. €. ONPEACNIATh HEKOTOPOE MHOXECTBO JOCTYIHBIX BUP-
TyallbHbIX Ta0JIuII.

Q 3awuma om usmenenuii. TlpencraBieHne MOXET BO3BpaulaTh
HEMPOTUBOPEUUBBLIM M HEM3MEHHbIH 00pa3 CTPYKTypbl Oa3zbl
JAHHBIX, )K€ €CIIM MCXOJHbIe TaOIMLbI Pa3aeNsioTCs, PecT-
PYKTYPUPYIOTCS UJIU TIEPEUMEHOBBIBAIOTCSI.

O erocmuocmov danuvix. Ecii 1ocTyn K JaHHBIM WM BBOJ, JaH-
HBbIX OCYIIECTBJISCTCS ¢ MOMOIbIo npeacrasieHuil, CYBJl mo-
JK€T aBTOMATHUUYECKH MMPOBEPSATH, BLITIOJIHIIOTCS I OINPE/IeIcH-
HbIE YCJIOBUS LIEJIOCTHOCTH.

O,Z[HaKO Hapaay € IpCuMyLicCTBaMu, CICAYCT IIOMHUTD TAKXE U O
HCKOTOPbLIX HEAOCTATKAX UCITOJIb30BaAHUS HpeﬂCTaBHCHHﬁ.

U Ilpouszsooumenvrocmo. TlpeacraBieHUe CO3AACT JIMIIb BUJIU-
MOCTb CYIIECTBOBaHUs Tabnuilpl. Ecnu mpeacraBieHue oTo-
Opakaer MHOroTtaGJM4HbIM 3anpoc, TO MPOCTOM 3alpoc K
MPEJACTABIIEHUIO CTAHOBUTCS CIOXHBIM OOBEJWHEHHWEM W Ha
€I'0 BbITTOJIHECHUE MOXKET HOTpC6OBaTbC${ MHOT'O BPCMCHHM.

Q Ocpanuvenusi na oonosnenue. Ilpn nonbiTke OOHOBIIEHUS! CTPOK
npeacrtasieHuss CYBJl nomKHA YyCTaHOBUTb MX COOTBETCTBME
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CTPOKaM MCXOJHBbIX TAOIMIL, a Tak)Ke OOHOBUThH JAAHHbIC Ta0-
JIALBL. DTO MOXHO CAENaTh TOJNBKO JJISI MPOCTHIX MpeacTaBJIe-
HUI; CIOXHBIC TPEJACTABICHUS OOHOBUTH HEJIb3SI — OHU JO-
CTYIHBI TOJBKO JJIs1 BLIOOPKH.

Co3maHue npeACTaBICHUN BBIMOIHSIETCS ¢ MOMOILBIO CIEAYIOICH
UHCTPYKLIMHU:

CREATE VIEW uMA mnpencrabBjiedHud (uMsa crojbua 1, ...,
uMa_cronbua n) AS 3amnpoc;

B ckoOkax yka3zaHbl CTOJOLbI, KOTOPbIE O0OPa3ylOT 3arojiOBOK
MPEeACTABIICHUS.

OOHOBJIEHHE MPEICTABICHUI MPOMCXOJIMT JIMIIb B TOM Cllydae,
korma CYDBJl MoOXeT 11 Ka)Kaol OOHOBJISIEMOIl CTPOKH Mpe-
CTaBJICHUS HAWTU MCXOJHYIO CTPOKY B UCXOAHOU Tabmuue, a ajs
KaXXJI0r0 OOHOBIISIEMOI'O CTOJIOLIA IPEACTAaBICHUS — HMCXOTHBIN
crondel B UCXOHOM Tabnuiie.

Crangaptom SQL chopmynupoBaHbl TpeOOBaHUS, pa3peliaroime
OOHOBJIATb MPEICTABICHUS.

U [ToBTopstoumecs CTPOKU HE JOKHBI UCKIIIOYATHCS U3 Ta0IM-
L[bl PE3YJIbTATOB 3ampoca.

U JJomkHa OBITH 3aJJaHa TOJILKO OJHA TaOJIULa, KOTOPYIO MOXKHO
OOHOBJIATE.

U Kaxioe uMs B CriMCcKe BO3BPAILIAEMbIX CTOJIOLIOB JIOJDKHO ObITh
CCBIJIKOM Ha IMPOCTOM CTONOEI; B 3TOM CIIMCKE HE JOJKHBI CO-
JIEPKATHCS BBIPAXKEHUSI, BbIUMCIISIEMbIE CTOJIOLIbI WJIM CTATH-
CTUYeCKHe (PYHKIIUM.

U J{o/KHBI MPUCYTCTBOBATH TOJILKO MPOCThIE YCIOBUSI oTOOpa
JUIsl BBIMOJIHEHMsI 3arpoca. He pomyckaercss MCroiIb30BaHUE
CPYNOUPOBOK U 3aJJaHUS YCIIOBUH JJIS TPYIIM IAHHbBIX.

V)laneHMe HpeILCTaBHCHI/Iﬁ OCYLIECCTBJIACTCA € MCIOJIb30BAHUEM
cneﬂylomeﬁ KOMAaH/BbI:
DROP VIEW wmmMa npenctasienusa (CASCADE || RESTRICT) ;

ITapamerp cascape o3Havaer, 4yTo CYDBJ/l no/bkHA yJaluTbh He
TOJILKO YKa3aHHOE MPEeJICTABICHUE, HO U BCe MPEJCTABIICHHUS, CO3-
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JaHHbIC HAa €ro OCHOBC. HapaMeTp RESTRICT O3HA4acT, 4TO yAda-
JICHUEC NPEACTAaBJICHUA MPOUCXOAUT JIMIIb B TOM Ciiydac, €CJIN HECT
APYIux Hpe,[[CTaBJ'[eHHﬁ, CO3JaHHBIX Ha €0 OCHOBC.

Opyrne o6beKkTbl 6a3bl AaHHbIX

Bo muorux CYBJI koMaHApl CREATE, DROP, ALTER CIYXaT JJIsI 00-
pa3oBaHus AOMOJHUTENBHBIX MHCTpYKUMH DDL, xoTOpbIE CO3-
JAI0T, YAAISIOT U MOAU(ULIMPYIOT APYrue o0beKThl Oa3bl AaH-
HbIX, uMerourecs B koHkpetHoil CYB/JL (Tpurrepsl, npoueaypbl
U T. I.).

Kax npasuiio, B paznnunbix CYBJl ucnonb3yrorcs cieayroliue
o011Me cornalleHus:

U mepBoii B MHCTPYKIIMU JOJKHA CTOSTh KOMaHJa CREATE, DROP,
ALTER;

U BTOpPOE C10BO ONpeAensieT TUI 00bEKTA;

U tperbe cioBO mpeacraBisieT cO00N MMs 00bEKTa, MOAUMHSIO-
IIErocs COrallleHUsIM 00 MCIOJIb30BaHNU MMeH B SQL.

CuctemMHbIN KaTanor

CHUCTEeMHBIM KaTaJIoT — COBOKYMHOCTb CHCTEMHBIX TaOIMII, HC-
nonb3yembix CYBJl nmns BHyTpeHHux ueneil. Kaxaas tabnuua
CHCTEMHOI'0 KaTajora COACPXHT HH(POpMALHI0 00 OTIASIbHOM
CTPYKTYPHOM 3JIeMeHTe 0a3bl maHHbIX. Kak mpaBuio, BO BcexX pe-
naruoHHBIX CYBJl comepkaTtcs clieayrolnne TaOMUIbl CHCTEMHO-
ro Katajora:

O tabmunbsl — ommuchIBaeTCs KaXxkaas Tabiuia Oas3bl JAHHBIX C
yKa3aHHEM ee MMEHU, BIIaJeNblia, YUCa COMEPKAIINXCI B HEid
CTOJIOLIOB, UX PA3MEPOB U T. [I.;

O cTo0LbI — OMMCHIBAETCH KAXKIbIM CTOJIOEL] 6a3bl JAHHBIX: UM
cTon01a, UMs TaOIMIIbI, KOTOPO OH NMPUHAJICKUT, TUIT JaH-
HbIX CTOJIOI]A, €ro pa3Mep, Pa3pelIeHbl U 3HAUYCHUS NULL
UT. 1.,
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U monb3oBaTeNny — B KaTajore OMMChIBACTCS KaXX bl 3aperucT-
pI/IpOBaHHblﬁ MOJIb30BATEIb Oa3bl JAHHBIX. UMS ITOJIb30BATECIIA,
mapoJjib U HCKOTOPLIC APYTIUC JaHHBIC,

U npenacraBneHUsT — OMNHUCHIBAETCS KaXkJoe MpeAcTaBIICHHUE,
UMeroIeecs B 0a3€ JaHHBIX: YKA3BIBAIOTCS €0 UMsI, UMsI BJjla-
JleNiblia, 3aMpoc, SBISIOIIMKACS ONpeAcIeHUEM IpeacTaBie-
HUS, U T. 1.;

U npuBuierun — ONUCHIBACTCS KaXIblii HAOOp MPUBUIICTHUIA,
MPEeIOCTaBIIEHHbIX B 0a3e JaHHbIX: IPUBOJATCS UMEHA TEX, KTO
MPEAOCTABUJ MPUBUJIETUU, U TEX, KOMY OHU MPEAOCTABJIEHbI,
yKa3bIBalOTCS caMU NPUBUIIETUMU, OOBEKT, Ha KOTOPBIA OHU
pacnpocTpaHsIoTCs, U T. I.

Kax npasuito, kaxxmas CYB/l nuMeer cBou MMeHa CUCTEMHBIX Tab-
Jvil. 3anpochkl K CUCTEMHBIM KaTajoraM Pa3pelieHbl MOYTU BO
Bcex 0aszax gaHHbIX. [Tonb3oBaTen MOTYT TOJIBKO U3BIEKATH MH-
¢opmanuio u3 cucremHoro karajora. CYB/] 3anpemaer momu-
(ULIMPOBATH CUCTEMHbBIE TAOIMUIIbI, T. K. 3TO MOXET HapYIIUThb
uesioctHocTh B/I.

B CYBJl MoxHO gate xommenmapuu (MHOTAA A0 254 CUMBOJIOB)
JUTSL KQXKI0M TaOIUIIbI, pecTaBIeHHUS WIIA cTOI01a 6a3bl JaHHBIX.
KoMMeHTapuu TO3BOJSIOT COXPAaHWUTh B CHCTEMHOM KaTajore
KpaTKoe OTMMCAHKWe TAOTUIIbI UITH IPYTUX TaHHBIX.

KoMMeHTapumn Takxe XpaHATCsl B CUCTEMHbIX TaOJIMUAaX, OTHOCS-
mmxcs K Tabnauuam u cronouam. KommeHnTapum co3garorcs MHCT-
PYKLMENH COMMENT:

COMMENT ON TABLE MMH_Ta@J‘IMLH:I IS TEeKCT_ KOMMEHTAapPUsa;
mbo:

COMMENT ON COLUMN HOJ‘[HoeiMMFlic'I‘OJIGLLa IS
TEKCT KOMMEHTAPNA;

1mbo:

COMMENT ON uma Tabauubl (MMa_crTonbua 1 IS
TEKCT KOMMEHTapud, ...);
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MaHunynauma gaHHbIMU.
A3bik DML

H3meHeHMe coepyKUMOro 0a3bl JAHHBIX BKITIOUAET TPU UHCTPYKLIMU:
U INSERT — mobOaBlieHHE HOBBIX CTPOK B TaOIIHILY;
U DELETE — ynajieHue CTPOK U3 TaOJMLIbI;

J UPDATE — OOHOBJIEHHE JAHHBIX B TaOJIULIE.

Job6aBneHne HOBbIX AAaHHbIX

OoHnocmpoyunas uHCMpyKyuss INSERT MO3BOJSET M00aBUTh B Tab-
JIMILY OJIHY HOBYIO CTPOKY:

INSERT INTO wmma TabMLE (MMF[icTOJIGLLail, ey
umMa cronbua n) VALUES (koncranrTa || NULL);

[Tocre uMeHM TAOIMLIBI B CKOOKAX yKa3bIBAIOTCS CTONOLBI, B KO-
TOpbIE 100ABJISIFOTCS] 3HAUEHHS.

IIpu mo6aBneHny B TaOIUIy HOBOM CTPOKH BCEM CTOJIOLIAM, MMe-
HA KOTOPbIX OTCYTCTBYIOT B CIMCKE CTOJOLOB WHCTPYKLIUK
INSERT, aBTOMAaTUYECKH IIPHCBAaUBAaET 3HAYCHHE NULL.

s ynoberBa B SQL paspeluaercs He BKIIOYATb CHMCOK CTOJIO-
OB B MHCTPYKIMIO INSERT. ECIM CcMHMCOK CTONOIIOB OMYILEH, OH
TeHEpUPYEeTCcs aBTOMATUYECKH U B HEM CJIeBa HANpaBO Mepeydnuc-
JSI0TCSL BCe CTOJIOUBI Tabnuubl. [locmenoBaTenbHOCTh 3HAUYEHUI
JAHHBIX JOJDKHA MOYHO COOTBETCTBOBATH MOPSIKY CTOJIOLOB B
Tabute.

Mmnozocmpounas uncmpykyusi INSERT nobGaBiisieT B TaOUIly He-
CKOJIbKO CTPOK, HOBBIM MCTOYHUKOM KOTOPBIX SIBJISIETCS 3ampoc
Ha BBIOOPKY.

INSERT INTO umda Tabauus (uMsg cronCua 1, ...,
uMda_cTonbua n) 3AIPOC;

Ilpumep. J[1o6aBuTh B TaOMMIy OLD ORDERS (cTapbie 3aKa3bl) 3a-
Kasbl, caenaHHble 10 1 auBaps 2005 roaa.
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Pewenue.

INSERT INTO OLD ORDERS (ORDER ID, ORDER DATE, COST)
SELECT ORDER ID, ORDER DATE, COST
FROM ORDERS
WHERE ORDER DATE < '01.01.2005'

3amnpoc, coAepKalluuiics BHYTPMU MHOTOCTPOYHOM HWHCTPYKLMU
INSERT, JJOJDKEH YIOBJIETBOPSATD CIEAYIOLIMM TPEOOBAHUSAM:

U B 3anpoc Hellb3s BKIIOUATh ORDER BY (COPTUPOBKA);

U Tabauua pe3yapTaToB 3ampoca AOJDKHA COJEPKaTb KOIMYECT-
BO CTOJIOLIOB, PABHOE KOJIMYECTBY CTOJIOLIOB B MHCTPYKLHUHU
INSERT; KDOM€ TOTO, TUIIbl JAHHbIX COOTBETCTBYIOLIUX CTOJIO-
OB TaOJIMLbl PE3yIbTAaTOB 3alpoca U KOHEUYHOW TaOIMLbI
JOJDKHBI ObITh COBMECTHBIMU;

U 3ampoc He MOXeT ObIThb 3arpocaM Ha 0ObeIMHEeHNe (UNION) He-
CKOJIbKUX PA3JIMUHBIX MHCTPYKIUH SELECT;

U ums HeneBoid TaOAULbI MHCTPYKLIMM INSERT HE MOXET IMPUCYT-
CTBOBATb B MPEIIOKEHUN FROM 3alpoca Ha BbIOOPKY WJIU JTIO-
0oro 3ampoca, KOTOPbIi SBIIIETCA BJIOXKEHHBIM B HEro (3ampeT
Ha goOaBlIeHME TaOIUIIBI K caMoii cebe).

Ymunuma naxemmnotii 3azpysku (Import) ciyxut mjis 100aBjaeHuUs B
TabNUIly TaHHBIX U3 BHelIHero Qaiina. OHa 0ObIYHO KCIMOJb3YeT-
sl J71s1 IEPBOHAYAILHOTO HATIOJIHEHUS Oa3bl JAHHBIX, 4 TAKXKE IS
3arpy3Ky JaHHbBIX, TMOO COAEPKAIIUXCS B APYTOH KOMIBIOTEPHOM
cucreme, MO0 COOpaHHBIX U3 PA3IUYHBIX UCTOYHUKOB,

YpaneHue gaHHbIX

WHcTpykuus DELETE ynajisieT BbIOpaHHbIE CTPOKM M3 OJHOM Tal-
auubl. B npemsiokeHMM WHERE yKa3blBaeTcs KpuTepuil orbopa
CTPOK, KOTOPbIE JOJKHbI ObITh Y1AJIEHBI.

DELETE FROM mma raCmuum [WHERE ycroeme orGopal;
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Ipumep. Ynanute uHpopmauuio u3 6a3bl JAHHBIX O CIIyXallEM
ITerpoueHko.
Pewenue.

DELETE FROM EMPLOYEE
WHERE NAME = 'Petroshenko';

Ipumep. YamuTtb JaHHBIE O KIHMEHTAX, YbH HMACHTH(OUKATOPHI
48,173, 214.
Pewenue.

DELETE FROM EMPLOYEE
WHERE EMP_TD IN (48, 173, 214);

Ipumep (uncmpykyust DELETE ¢ noOuuHeHHbIM 3anpocom). HeoO-
XOIUMO YAATUTh BCE 3aKa3bl, KOTOpPble OGOPMIIEHBI CIYXKAIIUM
IleTpoBbIM.

Pewenue.

Jnst onpezeneHust Bcex 3aka3zoB, koTopbie opopmuin Ilerpos, He-
00XOAMMO 3HAThb €ro UACHTU(DUKATOP, T. €. HYXKHO UCMOJIb30BaTh
J(B€ TAOJIULIbI ORDERS U EMPLOYEE.

DELETE FROM ORDERS
WHERE EMP = (SELECT EMP_1ID FROM EMPLOYEE WHERE SURNAME =
"Petroff')

I[JISI YAQAJICHUA 6cex CMpOK 6 ma6ﬂuqe CJICAYET UCIOJIb30BATb WH-
CTPYKLHIO:
DELETE FROM MMF[_Ta@J'H/ILU:I,’

O6b6HoBReHue AaHHbIX

WMHcTpykuus UPDATE OOHOBJISIET 3HAUEHUS OJIHOTO WJIM HECKOJIb-
KHX CTOJOIIOB B BHIOpAHHBIX CTPOKAX OJHOI TaOIIMIIbI.

UPDATE wmma rabGmuuer SET (mmMa cronbua 1 = eBmpaxeHue 1, ...,
uMa_crTonbua n = Bepaxenue n) [WHERE ycnosue orbopal;
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Ilpumep. llepeBectu Bcex pabouux W3 MEPBOTO I1iexa (UMIAEHTU-
¢uxarop 11) B Tperuii (uaeHTUGUKATOP 33) M YMEHBIIUTh 00BE-
MbI BBITIOJIHSIEMOW uMu paboTel HA 7%.

Pewenue.

UPDATE EMPLOVYEE

SET WORKSHOP = 33, VOLUME = 0.93 * VOLUME
WHERE WORKSHOP = 11;

[Ipennoxenne sET B MHCTPYKLMM UPDATE MPEICTABISIET COOOM
CIIUCOK Olepaluid NpUCBAUMBAHMsI, OTIACISIEMbIX JIPYr OT JApyra
3anaTbiMi. Kaxaplii 1eneBoil cTonber] JODKEH BCTpeuaThesl B
CMUCKE TOJIBLKO OJWH Pa3; HE JOKHO OBbITh JBYX OMNepaiuid npu-
CBAMBAHMS 11 OJTHOTO U TOTO XKe 1IeNIeBOro croJidia. Beipaxenue
B oIncpauun IMNnpucBauBaHUA MOXKCT ObITh JIIOOBIM JAOCTYITHBIM
SQL-BbIpaXXCHUEM, PE3YJIbTUPYIOLIEE 3HAUCHUE KOTOPOrO MMEET
TUM JAHHBIX, COOTBETCTBYIOIIHI 11eIEBOMY CTOJIOITY.

Ecnu BbipaXkeHWe B ornepalid MPUCBAUBAHUSL COJIEPKUT CCHUIKY
Ha OJWH U3 CTONOLIOB L[EeJI€BOM TaOMULIbI, TO IS BHIYUCIIEHUS HC-
MOJIb3YETCS 3HAUCHKE 3TOrO CTOJIOLA B TEKYILEH CTPOKE, KOTOPOE
ObLU10 10 0O0HOBIIeHUA. To e camoe cpaBeIIMBO AJI CChUIOK Ha
CTOJIOLBI B MPEJIOKEHUN WHERE,

OOHOBIIEHHE BCEX CTPOK MPOMCXOJIUT COTJIACHO CICAYIONICH WH-
CTPYKLIUU:

UPDATE uMma_ Tabmuier SET (uMmMa cTonbua 1 = sopaxeHve 1, ...,
UMA_CTONOIA N = BHPaXeHue nj;

I/IHCprKLII/ISI UPDATE C NOJYMHCHHBLIM 3aIlIpoCOM aHaJIoOrM4Ha CO-
OTBCTCTByIO[Heﬁ WHCTPYKLUU DELETE.

Ipumep. Yennuuth kpeautT Ha 300 000 pyO. mist TeX KIMEHTOB,
KOTOpPBIE CIeanu 3aka3 Ha cymmy 60Jee 20 000 pyo.

Pewenue.

UPDATE CLIENTS

SET CREDIT = CREDIT + 300000.00

WHERE CLIENT ID IN (SELECT DISTINCT CUSTOMER
FROM ORDERS

WHERE COST > 20000.00) ;
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3anpocbl Ha BbIOOPKY AaHHbIX.
Asbik DQL

UHcTpykuua SELECT
Ans BbIOOPKN AaHHbIX

I[J'Ii[ MN3BJICUYCHUA HHC])OpMaL[I/II/I u3 6a3bl JaHHBIX U MMPCACTAaBJICHUSA
€€ B BUJE TaONMIbI JAHHBIX C TPEOYEeMbIMU CTOJIOIIAMU HCIIOJIb3Y-
€TCA UHCTPYKLUA SELECT, CAHTAKCUC KOTOPOU IIPUBCACH JaJICC.
SELECT [ALL]| |DISTINCT] cHnmcox CTOJNOLOB 3anpoca

FROM cnmucoxk Tabiuul, COoIepXalMx IaHHBE

WHERE ycioBue orfopa CTPOK

GROUP BY cnmucox CTONOLOB 3alpoca, IO KOTOPHEM IIPOMCXOOUT
IPYIINPOBKA

HAVING ycnosue oTbopa I'pyIll, NOJyYeHHHX C IoMoumbil GROUP BY

ORDER BY crTonbusl 3anpoca (nmubo Mx HOMepa), NLomiexamue
copTupoBkKe [ASC]| |DESC];

PaccmoTpum nmoapoOHee Kaxaoe MpPeJIoKeHHMEe MHCTPYKLUUU Ha
BbIOOPKY JAHHBIX.

Mpeanoxenne SELECT

B npeajioxkeHnn SELECT YKa3bIBA€TCsl CIIMCOK CTOJIOLIOB, KOTOPbBIE
JOJDKHBI ObITh MOJyueHbl. CToNOLbl OTACIAIOTCS APYr OT Apyra
3ansaThIMU. CTONOLBI B TaOJIULE PE3yIbTATOB OYAYT PaCHoOIONKe-
Hbl B TOM XK€ MOPSAKE, YTO U 3JIEMEHTbI CIMCKA BO3BPALLAEMbIX
cToJIOLOB. Bo3Bpaliaemblii cTonben MoXeT NpeACcTaBIsATh COOOM:

U uMmsa cTonbua, uaeHTUPUUIUPYIOIIee OAMH U3 CTOJIOOB, CO-
Jepxaiiuxcss B TabJMLiax, KOTOPbIE MEPEUMCIICHbI B MPEIJIO-
JKEHUU FROM;

U kOoHCTaHTY, MOKa3bIBAIOUIYIO B KAX/IOM CTPOKE 3anpoca OJHO U
TO e 3HAYECHUE;

U BbIpaxkeHHe, cojepikalliee BbIYKMCIIEMOE 3HAUCHUE, ToMellae-
Moe B TabJMIly pe3yJbTaTOB 3arpoca.
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Ecnu B cnucke BO3BpalllaeMbix CTOJIOOB 3ampoca Ha BbIOOPKY
yKa3aTb NEPBUYHBIN KJII0Y TaOJMLbI, TO KaX/Jaas CTPOKa 3ampoca
Oyner yHuKanbHOW. B mpoTMBHOM cilyuae pe3yJibTaThbl 3arpoca
MOTYT COAEPkKATh MOBTOPSIOLLIUECS CTPOKHU.

[ToBTOopsitonMecs CTPOKM U3 TAOIMIBI PE3yJIbTATOB 3ampoca
MOYHO YAQIUThb, €CJIU B UHCTPYKLIMKM SELECT Mepe] CIMCKOM BO3-
BpallaeMbIX CTOJIOIIOB yKa3aTh MpeauKkar DISTINCT. Eciau npenu-
KaT DISTINCT HE yKa3aH, TO MOBTOPSIOIIUECS CTPOKH He YJamsi-
IOTCSI U CYMTAETCS, YTO ALL UCMOIb3YETCS MO0 YMOTYAHUIO.

CTOH6HaM MOXHO MNPUCBOUTL IICECBAOHHUMBI C IMOMOINBIO IIPCAU-
KaTa AS:

SELECT uma_cTonfua AS HOBOE MMA CTONOLA

NMpeanoxeHne FROM

B npemioxeHun FROM yKa3bIBA€TCsl CIIMCOK TabJIML, KOTOPbIE CO-
JIEPXKAT DJIEMEHTbl JAHHBIX, M3BJIEKAEMbIe 3arnpocoM. Tabnuiibl
OTACTAOTCS APYr OT JApyra 3ansaTeiMu. IIpum HeoOGxoaumocTu
(MOCTpOCHME PEKYPCUBHBIX 3aMPOCOB, JUIMHHbIC MMeHA TabJIuil,
MOJIHbIC MMEHA TaOJllMll) B MPEIJI0KEHUM FROM MOXHO 3aJaTh
IICEBJOHUM TaOIMIIBI (HOBOE UM TaOIIUIIbBI):

FROM mMA TaOIUIE HOBOE UMA TaCIMUL ([ICEBIOHUM)

JlaHHOE UMSI MOXHO MCIIOJIb30BaTh B MHCTPYKLMHU 3aIIpoca B Ka-
YECTBE HEMOCPEACTBEHHOM CChIIKM Ha CTONOIBI 3TON TaOIHUIIbI.

NMpeanoxenne WHERE

[Ipemioxkenne WHERE yKa3bIBA€T HA TO, KAKUE CTPOKH CIEAYET
BKJIIOUATh B pe3yibTaThl 3anpoca. [as orbopa cTpok, BKIIIOUae-
MBIX B P€3yJIbTAThI 3aMpOCa, UCTIONb3YETCS COOTBETCTBYIOIIEE YC-
noBue orbopa. CyllecTBYIOT MSITh OCHOBHBIX YCIOBMH OTOOpa
(MpenuKaToOB): CpaBHEHUE, MPOBEPKa HA MPUHAJIEKHOCTD Uara-
30HY, IPOBEPKA HA YIEHCTBO BO MHOXECTBE, MPOBEPKA HA COOT-
BETCTBHE IIA0IOHY U MPOBEPKa Ha PABEHCTBO 3HAUEHUIO NULL.
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CpaBHeHue

CHHTaKCUC CpaBHEHHMS MOYXHO YCIIOBHO 3aIldcaTbh CIIEAYIOIINM
oOpazowm:

Bepaxenue 1 [ = | <> | < | <= | > | >= ] Bupaxerue 2

3HaueHHe OJHOTO BBIPAXKEHUSI CPABHUBAETCS CO 3HAYEHHEM JPY-
OO BbIPpaXEHUS (JJIs1 KaXXJ0M CTPOKM AaHHBbIX). BbipaxkeHus mo-
ryT OBbITh KakK MPOCTHIMU (HATIPUMEP, COAEPXKAThb OJHO HMS
cToNO1a UIIK KOHCTAHTY), TaK U CIIOXHBIMU (COoAep)KaTh apudme-
TUYECKUE onepanuu, (PyHKIHUN).

Korpga CYB/] cpaBHMBAeT 3HAYEHUS IBYX BbIpAXKEHUI, MOTYT MO-
JTYYUTHCS CIEAYIOUIME PE3YIbTAThI:

U ecnu cpaBHEHUE MCTUHHO, TO PE3YJIbTAT MPOBEPKU UMEET 3HA-
YEHUE TRUE;

U ecnu cpaBHEHUE JIOKHO, TO PE3YJIbTAT MPOBEPKU UMEET 3HAUE-
HUE FALSE;

U ecnu xoTst Obl OJIHO U3 JABYX BBIPAXKEHWUN UMEET 3HAUEHUE NULT,
TO pe3yJIbTaTOM IIPOBEPKH OYIET NULL.

[Ipu onpenenenun ycinoBusi 0TOOpa BCerja HEOOXOAUMO MOMHHUTD
00 006paboTKe 3HAYEHUH NULL, T. K. 4aCTO CTPOKHU, COJAEpKAalI1e
NULL-3HA4Y€HUs1, MOT'YT "Mcue3aTh" MPU BHIMOJIHEHUH 3aMpoca.

CrnenyeT MOMHUTD, YTO B TpeX3HA4YHOM noruke SQL ycioBue OT-
60pa MOXXET UMETh 3HAUEHUSI TRUE, FALSE WJIM NULL, a B pe3yJibTa-
T€ 3ampoca NnonajarT TOJbKO T€ CTPOKH, Il KOTOPBIX yCJIIOBUE
otbopa paBHO TRUE.

MpoBepka Ha NPUHAANEXHOCTbL AMana3oHy

CHHTaKCUC MPOBEPKU HA MPUHAUICKHOCTD AUATIA30HY:

npoBepdaeMoe BHpaxeHue [ | NOT ] BETWEEN HMXHee BHpaXeHUE
AND BepxHee BHpaxeHue;

OnepaTop BETWEEN..AND HPOBCPACT, HAXOJAUTCA JIN 3JICMCHT J1aH-
HbIX MCXKAY ABYMA 3aJaHHBIMU 3HAYCHUSAMU. B YCIIOBHE 0T6opa
BXOJAT TPU BBIPAXCHHA. HepBoe BBIPpAXKCHUEC OIIPECACIIACT ITPOBC-
PAEMOC 3HAUYCHHUEC, BTOPOC MW TPCTbLEC BBIPAXCHHUC OIIPCACIAOT
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BEPXHUI W HWXKHUI TpEIEnbl MPOBEPSEMOro Auana3zoHa. Tunbl
JAHHBIX TPEX BbIPAXEHUH J10JKHbI ObITh CPABHUMbIMHU.

[IpoBepsiemoe BbIpaXXEHUE, 3aIAHHOE B OMEPATOPE BETWEEN..AND,
MOYET ObITh JIIOOBIM IOMYCTUMBIM BBIPAXKEHUEM, OJTHAKO OOBIYHO
OHO MpeICTaBIIIeT cO00M KOPOTKOE UMSI CTOJI01A.

[IpaBuia oOpabGOTKM 3HAUYEHMI NULL B IPOBEPKE BETWEEN:

U ecimmn MNPOBEPACMOC BbIPAXKCHUC UMCCT 3HAUYCHUEC NULL mbo ec-
mm oba BBIpAXXCHUA, OMPEACTIAIOIINE NUAIlla30H, paBHbI NULL,
TO IIPOBCPKA BETWEEN BO3BPALIACT NULL]

O eciu BbIPpAXCHUEC, ONMPCACIAIOICC HUXKHIOKO I'paHULy Auaras3o-
Ha, UMCCT 3HAYCHUC NULL, TO IMPOBEPKAa BETWEEN BO3BpallacT
FALSE, KOrja IIpoBCPsACMOC 3HAUYCHHUC OoJbIire BCpXHeﬁ I'paHU-
ObI AUAIIa30HAa, 1 NULL B IIPOTUBHOM CJIYy4ac;

U ecnu BbIpaXkeHUE, OMPEICTSIONIEe BEPXHIO TPaHUIly Juara-
30Ha, UMEET 3HAYEeHHE NULL, TO TPOBEPKa BETWEEN BO3BpAIllaeT
FALSE, KOTJia MPOBEpsieMOe 3HAUEHUE MEHbIIle HIDKHEW TpaHu-
1Ibl IMAMNAa30Ha, ¥ NULL B POTUBHOM cCIIydae.

Crenyer MOMHUTB, YTO MPOBEPKA HA MPUHAJIEKHOCTb IMana3o-
HYy HE pacluupsier Bo3MoXHocTh SQL, T. K. €€ MOXHO BbIpa3UTh B
BU/JIE IBYX OIEpaLuii CPABHEHMUS.

MpoBepka Ha YNEHCTBO BO MHOXeCTBe

CHHTaKCUC MPOBEPKU HA YIEHCTBO BO MHOXECTBE:

npopepaemoe sBupaxenue [ | NOT ] IN CnmMCOK KOHCTAHT

B nanHOM ciyuae mpoBepsieTcsl, COBMAAAET JIM 3HAUEHUE BbIpaXKe-
HUS C OJJHUM U3 3HAYEHUI 3aJTaHHOTO MHOKECTBA.

C noMOILIBIO MPOBEPKU NOT IN MOXKHO YOEOUTHCS B TOM, UTO
9JIEMEHT JAHHbBIX HE SIBJISIETCS 4YJIEHOM 3aJaHHOrO MHOXECTBA.
[IpoBepsieMoe BbIpaXXEHUE B OMEPATOPE TN MOXKET OBbITh JIIOOBIM
JOMYCTUMBIM BBIPAXXEHUEM, OJHAKO OOBIYUHO OHO MPEACTABIISIET
co0oil kopoTkoe ums crosidua. Eciu pe3yabraToM npoBepsieMoro
BBIPA)KEHUSI SIBJISIETCS 3HAYEHHME NULL, TO MPOBEPKA IN TAKXKe BO3-
BpamjaeT NULL. Bce 3/eMeHThI B cCIMCKe 3aJlaHHbIX 3HAYCHMI
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JOJIDKHBI UMEThb OJMH M TOT X€ THUIT JAHHBIX, KOTOpblfI JOJIXKCH
OBITb CpaBHHM C TUIIOM JAHHBIX ITPOBCPSACMOI'O BbIPAXKCHU .

[TpoBepky TN Tak)Ke MOXKHO BBIPA3UTh YE€PE3 MPOBEPKY HA CpPaBHE-
HHUE.

Cnenyer u3beratb MHOXECTB, COAEpXKaIMX OJUH 3neMeHT. Ha-
npuMep,
CITY IN ('Minsk')

Jyd4me 3aMCHHUTb IIPOCTBIM CPABHCHHUECM!
CITY = 'Minsk'

Mposepka Ha cooTBeTCTBUE LWAGNOHY

CuHTakcuc IMPOBCPKU HA COOTBCTCTBUC ma6n0Hy:
mmMa_cronbua [ | NOT ] LIKE wa€non

[ | ESCAPE CUMMBOJ MNPONYyCKa]

[TpoBepsieTcsi, COOTBETCTBYET JIM CTPOKOBOE 3HAUYEHHUE, COJAEPKA-
uieecst B cTojbue, onpeaeneHHoMy wabiaoHy. llabnon npencras-
JsieT coOOoii CTPOKY, B KOTOPYIO MOXET BXOJIUTh OJUH WM Ooliee
HOOCMANHOBOUHBIX 3HAKOB, KOTOPBIE MHTEPIMPETUPYIOTCS OCOOBIM
oOpazowMm.

IMoxacraHoBouHbIN 3HaK * (OO %) MCMONIB3YeTCs JUIS MOKMCKa
000 MocaeT0BaTeIbHOCTH CUMBOJIOB.

IloacraHoBOuHBbIA 3HAaK ? (MO0 CUMBOJ MOAYEPKUBAHMS) MC-
MOJb3YyeTCs AJIs1 NOMCKA OTAEIbHOTO (PMKCUPOBAHHOTO CUMBOJIA.

IloacTaHOBOYHBIC 3HAKK MOXKHO nomMeuiaTb B mo0oe MecTo CTpO-
KN ma6n0Ha, U B OJHOM CTPOKE MOXKCET COACPKATHCA HECKOJIBKO
MOACTAHOBOYHBIX 3HAKOB.

ITpu npoBepke CTPOK HA COOTBETCTBUE LIAOJIOHY MOXKET OKa3aThCs,
4TO MOACTABOYHBIC 3HAKU BXOAAT B CTPOKY CUMBOJIOB B KAa4YCCTBC
JUTEPAJIOB (HAIIPUMED, TOT e 3HaK *). JIyisi NpoBepKU HAJIU4UA B
CTPOKE JIMTEPAJIOB, UCMOJIb3YIOLIMXCS B KAYECTBE MOJCTABOUHbIX
3HAKOB, MCIOJb3YIOTCS CUMBOJBI mpomnycka. Eciu B 1mabiioHe
BCTPEYAETCS TAKOM CUMBOJI, TO CUMBOJI, CIIEAYIOLUI HENOCPEACT-
BEHHO 3a HUM, CUMTAETCSl HE MOJACTABOYHBIM 3HAKOM, a JIUTEpa-
JIOM (ITPOUCXOJWT NMPOMYCK CUMBOJIA).
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Hanpumep, HaliTU NPOAYKTHI, KOA KOTOPbIX HAYMHAETCS C YEThI-
pex 6yks "A*DC".

SELECT PRODUCT 1ID
FROM PRODUCTS
WHERE PRODUCT ID LIKE 'AS*DC*' ESCAPE 'S$'.

3nech: mepBblid cMMBOJ * B maGiioHe, CIEAYIOUI 3a CUMBOJIOM
nporycka $, cuumrtaercs JMTEpasioM, BTOPOW — MOJCTABOYHBIM
3HAKOM.

MpoBepka Ha paBeHCTBO 3Ha4YeHuo NULL

CuHTaKcuc MNPOBEPKH HA PABCHCTBO 3HAYCHUIO NULL!

Mg _cronbua IS [ | NOT ] NULL

IIpoBepsieTcs, COAEPKUTCS U B CTONIOLE 3HAYEHUE NULL. 3Haye-
HUS NULL 00€CreUynBaOT BO3MOXKHOCTb MPUMEHEHUS TPEX3HAUHOMN
JIOTMKU B YCJIOBHUsX oTOOpa. [dns mo0oil 3ajaHHOM CTpOKK pe-
3yJbTAaT MPUMEHEHUS YCIOBUSI OTOOpa MOXET ObIThb TRUE, FALSE
WM NULL (KOrZa B OJHOM M3 CTOJIOLIOB COJEP)KUTCS 3HAUYEHUE
NULL). Yacto ObiBaeT HEOOXOAMMO SIBHO MPOBEPSITh 3HAUEHHUS
CTOJIOLIOB Ha PABEHCTBO NULL M HEMOCPEACTBEHHO 00pabaThIBaTh
ux. JlJ1s 3TOro uMeeTcs CeluaibHOE NPEAJIOKEHUE IS NULL.

IIpegukar Is NOT NULL MO3BOJISIET OTBICKATh CTPOKHU, KOTOPBIE HE
COJIEPKAT 3HAYEHUI NULL.

[IpoBepka Ha NULL He MOXET BO3BPATUTh 3HAUEHHE NULL B Kaue-
cTBe pe3yibrata. OHa BCEr/ia BO3BPAILAET TRUE UJIM FALSE.

Henvsa npogepums 3uauenue Ha paseHcmeo NULL ¢ HOMOUbIO one-
payuu cpaguenust (pageHcmaea).

YcnoBus 0T6opa MOI'YT TaAKXC OBITH COCTaBHbIMHU, B KOTOPLIC
BKIIIOUCHbI PA3JIMYHBIC OI'PAHUYCHU S, 3alIMCAHHBIC C MUCIIOJIb30BAa-
HHUEM COOTBCTCTBYIOIIUX OIIECPATOPOB.

Onepamop OR UCNONb3YETCs I OOBEAVMHEHUS ABYX yCIOBUK OT-
0opa, U3 KOTOPbIX KAK MUHUMYM OJIHO JOJDKHO ObIThb UCTUHHBIM
(Tabm. 4.4).
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Tabnuya 4.4. Tabnuya ucmuHHOCMU onepamopa OR

OR TRUE FALSE NULL
TRUE TRUE TRUE TRUE
FALSE TRUE FALSE NULL
NULL TRUE NULL NULL

Onepamop AND WUCHONbB3yeTCS JJId OOBbEIUHEHHUS ABYX YCIOBUM
otbopa, 00a 13 KOTOPBIX JOJDKHBI ObITh HCTUHHBIMU (Ta0II. 4.5).

Tabnuua 4.5. Tabnuya ucmuHHoOCMU onepamopa AND

AND TRUE FALSE NULL
TRUE TRUE FALSE NULL
FALSE FALSE FALSE FALSE
NULL NULL FALSE NULL

Onepamop NOT UCTOJIB3YETCs Il 0TOOpa CTPOK, JUISi KOTOPBIX
ycioBue oToopa noxHo (Tadi. 4.6).

Ta6bnuuya 4.6. Tabnuya ucmuHHOCMU onepamopa NOT

NOT TRUE FALSE NULL

FALSE TRUE NULL

CocTtaBHble ycnoBus otbopa

CocraBHbIe ycloBUSI 0TOOpa MPEJCTABIAIOT coO0i 00beAnHEeHEe
C IOMOLIBIO ONEPATOPOB AND, OR U NOT OOJIee ABYX YCIIOBUH OTOO-
pa, KOTOPbIC MOXXHO UCIOJIL30BaTb B MPCAIOKCHUAX WHERE WJIIU
HAVIHG:

WHERE [

NOT ] cocrapHOe yCJOBME OTOOpa_ CTPOK

HAVING [ | NOT ] cocTaBHoe_yCHOBme_OTéopa_rpynn
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OrnepaTop NOT MMEET HAMBBICIINI MPUOPUTET, ajiee UAET Orepa-
TOP AND, 3aT€M OR. PeKOMEH1yeTcsi UCIOIb30BaTh KPYIJIble CKOO-
KU MPU COCTABJICHUM CIIOKHBIX YCIIOBUI 0TOOpA.

MpoBepka IS

OrnepaTop Is MpoBepsieT 3HAYEHHWE Pe3yIbTaTa JIOTUYECKOTO BbI-
paxenusi. Hanpuwmep:

((COST - QUOTA) > 53000.00) IS UNKNOWN

HCIIOJBb3YIOT, YTOOBI OTHICKATh CTPOKH, B KOTOPbIX 3HAYCHUEC COST
C€CJIM U MPEBLIMIACT 3HAYCHUE QUOTA, TO HEBHAYUTCIIbHO.

HpOBepKy IS MOXHO ICPCIUCATD TAKXKC B BU/JIC:

NOT ((COST - QUOTA) > 53000.00)

PexoMeHayeTcs mo BO3MOXHOCTH HMCIOJIb30BATb AND, OR M NOT.
OpaHako He BCerja yaercsi u30exarb NPOBEPKU TS UNKNOWN.

CraTtuctuyeckme pyHKLMMU

st BeiBOa 0000I1maromieid nupopmanuu, coaepxaiueics B 6ase,
HCIIOJIb3YIOTCS UTOrOBbIE 3alpoChl Ha BbIOOpPKY. MTOrOBbIi 3a-
npoc JI00ABJISIET B MHCTPYKLMIO SELECT CIICAYIOIIME SJICMEHTI:

U cratuctuueckue GpyHKUMHU (Tadi. 4.7), UCIIONB3YIOIINE B Kade-
CTBE apryMeHTa Kakoi-mbo cTojidel uar BbIpaXE€HUE B UHCT-
PYKIUHU SELECT;

U npejioxeHue GROUP BY;

a INPCIAJIOKCHUC HAVING.

Tabnuya 4.7. Cmamucmudeckue hyHKUUU

CraTtuctuyeckas yHKUUA OnucaHue

SUM  (Berpaxenne || DISTINCT | BblYMCNEHWe CyMMbl BCEX 3Haue-
uMA_cTonbua) HuiA cTonbua

AVG (BepaxeHue || DISTINCT BeluncneHne cpenHero Bcex 3Ha-
MMA_CTONoUa) 4yeHui cTonbua
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Tabnuya 4.7 (okoH4YaHue)

CraTuctuueckas (pyHKUUA OnucaHue

MIN (BEpaxeHne) HaxoxageHue HaMMeHbLEero cpeam
BCeX 3Ha4yeHun ctonbua

MAX (BHpaxeHue) HaxoxageHue HanbonbLwero cpeam
BCeX 3Ha4yeHun ctonbua

COUNT (DISTINCT MopcueT KOoNMUeCcTBa 3HaYEHUN,

vmMsa_cTondua) cogepxalmxcsa B ctonoue

COUNT (*) HaxoxaeHue KonvyecTea CTPOK B

Tabnuue pesynbTaToB 3anpoca

Cmamucmuueckue yHKyuu WCTIOJIb3YIOT B KAUECTBE apryMEHTa
KakoW-1u00 cToj0ell JAHHBIX LIEAMKOM, a BO3BPALIAIOT OJIHO
3HAYEHUE, KOTOPOE SBIISICTCS WMTOrOM JUIS JTAHHOTO CTOJ0LA.
B cnucke BO3BpalaeMbix CTOJIOLIOB BMECTO WMMEHU JIHOOOTO
cToI0la MOXHO YyKa3blBaTb CTATUCTUUYECKYIO (pyHKuMio. CtaTu-
cTuyeckass (pyHKIUST HE MOXET ObITb apryMEHTOM JJjIs JIPYroi
(PYHKLIMM TAKOTO K€ TUMNA, T. €. HEJb3sl AOMYCKATh BIOXEHUMN cTa-
TUCTUYECKUX PYHKIMHA.

B cranmapre ANSI/ISO onpenenensl cieaytolue npasuiaa obpa-
OOTKU 3HAYEHUH NULL B CTATUCTUYECKUX (PYHKIIUSX;

U 3HaueHus cTobiia, paBHbIC NULL, MPU BbIYMCIICHUM PE3yjibTaTa
(YHKIIMM UCKITIOYAIOTCS;

U ecnu Bce 3HAUYCHMS B CTOJIOLE pPaBHbI NULL, TO (YHKLMU SUM (),
AVG (), MIN() WM MAX() BO3BpalllalOT 3HAUCHUE NULL; (pYHKIIHS
COUNT () BO3BpPAILIAET HOJIb;

U ecnu B cronbue Het 3HaueHui (cTonben nmycToit), To GyHKUMK
SUM(), AVG(), MIN() M MAX() BO3BpallalOT 3HAYCHUC NULL,
({YHKLMS COUNT () BO3BPAILAET HOJIb;

a q)YHKL[I/ISI COUNT (*) MNMOJACYUTBIBACT KOJIMYECTBO CTPOK U HE 3a-
BHUCUT OT HAJIUWYUA UJIK OTCYTCTBUSA B CTOJ'I6IJ,€ 3HAYECHUM NULL;
€CJIM CTPOK B Ta6J'[I/IL[C HCT, TO 3Ta (bYHKL[I/Ifl BO3BpamacT HOJIb.
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YcioBUE DISTINCT YKa3blBAC€TCS, KAK MPABWJIO, B HAYaJle COMCKA
BO3BpPAIIAEMbIX CTOJIOIOB (B MPEIIOKEHUN SELECT) U CIIYXKUT JJIst
yAAJEHUS TMOBTOPSIOUIMXCS CTPOK M3 TaOIMIblI PE3yIbTATOB 3a-
npoca. Ilpu ucrnoab30BaHMM DISTINCT B CTATHCTHYECKOM (PyHK-
LMK €€ aprYMEHTOM JOJDKHO OBITh MPOCTOE UMS CTONOIA — ap-
TYMEHT HE MOXET ObITb BbIpaXkeHUEM. B ogHOM 3ampoce (B 0HOM
WHCTPYKLUMH SELECT) DISTINCT YIOTPeOIseTcsl TOJbKO OJIUH pas3.

Ilpumep. HaiiTu cpemHIO CTOMMOCTH 3aKa30B, OOILYIO CTOU-
MOCTb 3aK430B, 4 TAKXE CPEJIHIO CTOMMOCTh 3aKa30B B MPOIEH-
Tax OT JIMMHUTOB KPpCAUTA KIIMCHTOB.

Pewenue.

SELECT AVG(COST), SUM(COST), (100*AVG(COST /
CREDIT LIMIT))

FROM ORDERS, CLIENTS

WHERE ORDERS CUSTOMER=CLIENTS.CLIENT ID;

MpepnoxeHne GROUP BY

IIpenmoxeHne GROUP BY IO3BOJISIET CO3JaThb MTOTOBBINA 3ampoc.
OOBIUHBII 3ampoC BKJIOYAET B PE3ydbTaThl 3ampoca MO OJHOM
3anucu AJi11 KaXA0i cTpoku Tabauubl. UTOroBelil 3anpoc BHava-
Jie TPYNIIUPYET CTPOKU Oa3bl JAHHBIX MO ONPEAETCHHOMY IIPU3HA-
Ky, 4 3aTE€M BKJIIOYAET B PE3YJIbTATHI 3alPOCa OJHY UTOTOBYIO
CTPOKY AJis1 KaxxJo# rpynmbl. CTonOLbI, YKa3aHHbIE B MTPEIJIOXKeE-
HUU GROUP BY, HA3bIBAIOTCA CMOAOYAMU 2DYNNUPOSKU, T. K. OHU
ONPEAEISIIOT IPU3HAK, [0 KOTOPOMY CTPOKH JEJSTCS Ha TPYIIIIHI.

Eciau B 3anpoce ¢ rpynnyMpoBKOM NPUCYTCTBYET CTATUCTUUYECKAS
(yHKIIMS, TO OHA MPUMEHSETCS IO OTACIbHOCTH K KaXKI0H IpyIme
Y BbIJACT PE3YJIbTAT B BUJIEC CTPOKU ISl KAXKI0M IPYIIIIbI.

B SQL MOXHO rpynnupoBaTh Pe3yJ/bTaThbl 3alPOCAa HA OCHOBAHUU
IByx unu 6osee ctondbuoB. OAHAKO 3ampoc BO3BPAIIAET OJIHY
WUTOTOBYIO CTPOKY JUIsl COOTBETCTBYIOUIUX CTOJOIOB, Y4aCTBYIO-
mux B rpynnupoBke. B SQL Henmb3sl co3gaTh rpynibl U NOATPYII-
Tbl, HAMIPUMEP, C IBYMsI YPOBHSMM UTOTOBBIX PE3yJIbTATOB.



OcHosbl s3bika SQL 137

Cronbupl ¢ TIpPyNIUPOBKON JOJDKHBI MPEJACTABISITE PEAbHbIE
CTONOIBI TAOMUI], KOTOPbIE MEPEYUCIIEHbI B MPEITOKEHUN FROM,
T. K. HETIb3s TPYINUPOBATh CTPOKM HA OCHOBAHWUM 3HAYEHUS BbI-
YUCIISIEMOTO BbIpaXkeHUs. KpoMe TOro, eciim IBe CTPOKM MMEIOT
3HAYEHWE NULL B OJMHAKOBBIX CTOJIOIIAX TPYNIUPOBKU W UJIEH-
TUYHbIE 3HAYEHUS] BO BCEX OCTAJIbHBIX CTONOIAX TPYNMUPOBKH,
OHHM MOMELIAIOTCS B OJIHY TPYMIYy.

Mpepnoxenne HAVING

[IpennoxeHne HAVING NMPUMEHSIETCS Uil OTOOpa rpynn CTPOK U
MO aHajJoTrvuu C MPEIJIONKEHUEM WHERE TAKXE MOXET COJICPKATh
ycinoBue oToopa. B ycimoBue otéopa, kak mpaBujio, BXOIST;

U xoHcraHTa;

U cratucruyeckas GyHKLMS, BO3BpAllaroias 0JIHO 3HAYCHUE JIst
BCEX CTPOK, BXOJSIIUX B TPYMIY;

U cronber rpynnupoBKU, KOTOPBIX MO ONPEAECTIEHUI0 UMEET OJI-
HO M TO )K€ 3HAYEHHME BO BCEX CTPOKAX TPYIIIIbI;

a BbIPpAXXCHUEC, BKIIOYAIOLICC B cebs Bce NEPCUUCIICHHBLIC BbILIEC
QJICMCHTDI.

[IpaBuna o6paboTKM 3HAauY€HMH NULL B YCIOBUAX OTOOpa s
MPEAJIOKEHUS] HAVING AHAJIOTUYHbI YCJIOBUSIM OTOOPA MPEI0Ke-
HUS WHERE.

[IpennoxeHne HAVING MOYTHM BCErJA HCIMOJB3YETCS C GROUP BY.
Ecnu HavING npumMensieTcs 6e3 Grour BY, To CYB/]] paccmatpusa-
€T MOJIHbIE PE3YJIbTATHI 3AMIPOCA KAK OJHY IPYIIY, COCTOSILIYIO U3
BCEX CTPOK.

Mpeanoxenne ORDER BY

[IpenmoxeHne ORDER BY COPTUPYET PE3YJIbTATHI 3ampoca Ha Oc-
HOBAaHUU JAHHBIX, COJIEPXKAIIUXCS B OJHOM WM HECKOJIbKUX
cronbuax. Ecnu 3T0 mpemioxkeHne He yka3aHO, pe3yJIbTaThl 3a-
npoca He OYJyT OTCOPTUPOBAHBI.

B NpEAJIOKCHUNU ORDER BY HepBblﬁ CTOJ'IGCL[ ABJIACTCA 2/1A6HbIM
KJIIOUOM COPTHUPOBKH; CTOJI6L[I)I, CJICAYIOLINE 34 HUM — 6Mmopo-
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cmeneHtvle KIouu. MOXXHO COPTUPOBAThH PE3YIbTAThI 3aMpoca 1Mo
M0O0MY 3JIEMEHTY CHMCKAa BO3BpallaeMbix cToa01oB. I1o ymol-
YAHWIO JJAHHbIE COPTUPYIOTCS B MOPsJIKe Bo3pacTaHus (ubo yka-
3aTh ASC). 11 COpPTMPOBKM B MOPSIAKE YObIBAHUS CIIEAYET BKIIIO-
YUTh B MPEAJIOKEHUE COPTUPOBKH CIIOBO DESC.

Ob6beguHeHUA B MHOFOTabNMMYHbIX
3anpocax Ha BbIOOpPKY

B 3anmpocax MOXET y4yacTBOBaTh HI000€ KOJIHUYECTBO TAaOJIMII,
XpaHAIuxcs B 6aze maHHbIX. Tabmuia, monydaroiascs: B pe3yib-
TaTe (OPMUPOBAHUS CTPOK M COJepKalias JaHHbIE U30 BceX Tal-
JIMI[ TPEIJIOKEHUS] FROM, HA3bIBAETCS 00beouHeHuem TabIull.
K 0co0eHHOCTSIM MHOTOTA0IMYHBIX 3aIIPOCOB OTHOCSITCS:

U BO3MOXKHOE MCITOJIL30BAHUE IMOJHBIX MMEH CTOJIOLIOB JJIS MC-
KJIIOUCHHMSI HEOJHO3HAUYHBIX CChIJIOK Ha CTOJIOLbI; Tabnuia, 3a-
JaHHAs B MOJIHOM MMEHHM CTOJOLA, JODKHA COOTBETCTBOBATH
OJHOM 13 TabJnLl, yKa3aHHbIX B UHCTPYKLMK FROM;

U npepjiokeHue SELECT * TMO3BOJIIET B MHOTOTAOJMYHOM 3a-
Mpoce BBIBECTU BCE CTOJIOLBI TAOUL, YKa3aHHBIX B MPEIIoxKe-
HUU FROM.

O6beauHeHMe pe3ynbTaToOB HECKOSbKMUX
3anpocoB (onepauust UNION)

OOBbeUHUTD PE3YNbTATHI HECKONBKMX 3alMpPOCOB MOXHO C HC-
MOJIb30BAHUEM OTIEpAlMM UNION. 3alpochl, KOTOpble O0BEAUHSI-
IOTCSl Onepaluend UNTON, HOJIKHbI YJIOBJIETBOPSITh OMNPEACIICHHbIM
YCIIOBUSIM:

U tabauisl TOIKHBI COACPIKATL OJAMHAKOBOE YUCIIO CTOJIOLIOB;

U TuUn JAHHBIX KaXXJAOro CTOJIOLA TaOIMULbl JOMKEH COBMNAIATh
C COOTBETCTBYIOIIIUM THIIOM JaHHBIX M3 CTOJIONIA ApYyroi tad-
JIULIBL;,
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U Hu ofHa W3 TAONML HE MOXET ObITb OTCOPTUPOBAHA € MOMO-
b0 MHCTPYKLIMU ORDER BY; OJHAKO OOBEIMHEHHBIE PE3YJIbTa-
ThI 3AITPOCA MOXKHO OTCOPTUPOBATH;

U umeHa cToab1oB B 00bEAMHSIEMbIX 3ampocax He 00s3aTeabHO
JOJDKHBI ObITh OJIMHAKOBBIMU, T. K. CTOJIOIBI PE3yJIbTATOB 3a-
nmpoca, BO3Bpalll€CHHbIC UNION, ABJIAIOTCA 663bIMHHHbIMI/I;

ds oIrepalmn SELECT, y‘-IaCTBYIOH_ICﬁ B OII€pallMy UNION, 3alIpc-
macTCA UCIIOJIb30BATh BBIPAXCHU A,

U omepauus UNION MO yMOJIYAHUIO yJAJIIeT BCe MOBTOPSAIOLIME-
csl cTpokU. YTOOBI MX OCTAaBUTh, HEOOXOJMMO 3aJaTh MHCT-
PYKUMIO ALL;

U oObeauHeHHbIE Pe3yIbTAThl 3alPOCOB, BO3BPALLEHHbIE ONepa-
LHAEH UNION, MOXHO OTCOPTHMPOBATH C MOMOLIBIO MHCTPYKLHH
ORDER BY, CIIEAYIOLIEH 3a MOCIEAHEN MHCTPYKLMEN SELECT;

U omepaiusi UNTON MOXeT ObIThb HCHOJb30BAHA MHOTOKPATHO,
4TOOBI OOBEAMHUTD PE3YNbTATHI TPeX U Ooee 3anpocoB. UTto-
Obl ykasaThb MOCJIE0BATEILHOCTh BbIMOJHEHUS B 3aMpocax Ha
00beIMHEHNE, BCET/IA CTIEAYET UCTIONIb30BATh KPYIJIble CKOOKH.

O6GbeanHeHne No paBeHCTBY

OO0benrHEHUE MO PABEHCTBY OCHOBAHO HA CBSI3SIX MEXIy Tabmu-
uaMu (¢ MOMOLIBIO MEPBUYHBIX M BHEWIHUX Karoueit). B SQL He
Tpedyercsi, YTOObI CBSI3aHHbIE CTOJIOLbI BKJIIOUAJIUCh B Pe3yJibTa-
Tbl MHOTOTA0MMYHOTO 3amnpoca. JJocTaToyHO yKa3aTh PaBEHCTBO
MO KJIIOYEBBIM MOJISIM B UHCTPYKLMM WHERE. B ycioBusix orbopa
MHOTrOTa0JIMYHOIO 3aMpOCa KPOME CBSI3AHHBIX CTOJIOLIOB MOYHO
TaK)Ke 3a/aBaTh M JAPYTHE YCIOBHUS OTOOpa, YTOOBI Oonbliie Cy-
3UTh pe3ysbTaThl 3anpoca. Kpome toro, nobbie aBa cronbua us3
JBYX TaOIUI] MOTYT OBbITh CBSI3AHHBIMU, €CIIM OHU UMEIOT CPABHU-
Mbl€ TUTbI AAaHHBIX. OObeIUHEHUE TAOJIUI] MO PABEHCTBY — 3TO
JIEKapTOBO MPOU3BEJEHUE TaOJMI[, COCTOSIIee M3 BCEX BO3MOXK-
HbIX Map CTPOK TabIuL.
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O6beanHeHne No HepaBeHCTBY

OO0benrHEHUE MO HEPABEHCTBY — 3TO OOBEAMHEHUE TAOJMIl Ha
OCHOBE OIEpalMii cpaBHEHUS, KOTOPOE HE BKIIIOYAET B YCIOBUE
WHERE CBSI3M Mexay Tabmuuamu. OObeIMHEHHS 1O HEPABEHCTBY
npumeHsitorest peako. Kak npasuio, oHM MCHOJIB3YIOTCS B MPUIIO-
KEHUSX, IPEAHA3HAYEHHBIX JUISl MOJAECPKKU NPUHATUS PELUEHUIA.

PekypcnBHOe 06beauHeHue
(camoob6BLeanHeHune)

PexypcuBHOE 00BbeauHeHHE (caMOOOBbeAMHEHNE) TaOaUILbl OCHO-
BAHO HA MCIOJIb30BAHUM "MIpearnoJiaraeMoil konuu" 3Tol xe tab-
JIMLIbl — HCce80OHUMA mabauysl. I cO3MaHus TMCEBIOHMMA Ta0-
JUALBI B IMPEIJIOXKEHUU FROM IS KaXAOH KOIMMHM TaOIUIIbI
Ha3HA4YaeTcsl CBOM IICEBJOHUM, KOTOPBI CTAaBUTCS IIOCTIE peaib-
HOT'O UMEHU TaOIULIbI.

BHyTpeHHee oO6beanHeHue
(INNER JOIN)

BHyTpeHnHee oObearHEHME (INNER JOIN) OMPEAEIISIETCSl MO yMOJI-
YAHUIO M NpPeAcTaBisieT cOOOM MOAMHOMXECTBO JE€KAPTOBA MPO-
U3BEACHUs, oOpa3syroleecss MyTeM yAAaJeHUs] TeX CTPOK Tabmu-
Libl, KOTOPbIE HE YAOBJIETBOPSIOT yCa0BUIO 0TOOpa. BHyTpeHHee
00bEIMHEHUE PACCMATPUBAET TOJILKO B3aMMOCBSI3aHHbIE CTPOKHU
Tabauu.

MNMepekpecTHOe 06 beauHEHUNEe
(CROSS JOIN)

IlepekpectHOoe 00BEAMHEHUE (CROSS JOTIN) BO3BpAlAaeT TaOIUIly

mxn CTPOK, COCTOSIIYI0 M3 BCEX BO3MOXHBIX Iap (JIeKapTOBO
MMPOMU3BEACHNE) CTPOK 00EUX TaOJIHII.
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MonHoe BHellHee 0O0bLeauHEeHne
(FULL JOIN)

[TonHoe BHewiHee oObearHEHHE (FULL, JOIN) BO3BpAlLaeT Tabju-
1y, COACPKALLYI0 BCE CTPOKU BHYTPEHHETO O0BEAUHEHUS TAOJIMII,
paciMpeHHble 3HaAYEHUSIMH NULL (B TOM cllydae, eclid B CBSI3aHHOU
TabNUIlEe OTCYTCTBYIOT COOTBETCTBYIOIIME 3HAUEHUST).

ITonHOE BHEIIHEE 00 BEAMHEHUE CTPOUTCS CISAYIOMINM 00pa3oM:
1. Co3nmath BHyTpeHHee 0ObeIMHEHNE TaOIHII.

2. Kaxnayro ctpoky nepBoil TabIMIbI, KOTOPasi HE UMEET CBS3U HU
C OJHOU CTpOKOW BTOpOW Tabnuiibl, JOOABUTH B PE3YyIbTATHI
3anpoca, MpUcBanuBas BCEM CTOJIOAM BTOPOU TadJIuvIIbl 3HAUE-
HHUE NULL.

3. Kaxnayro cTpoky BTOpOM TalaMIbl, KOTOpask HE UMEET CBS3U
HU C OJHOW CTPOKOW nepBoi Tabiuiibl, 1OOABUTH B pPe3yJibTa-
Thl 3ampoca, MpPUCBaMBas BCEM CTOJIOLAM NEpBOM TaOIMLbI
3HAYEHUE NULL.

4. PesynbpTupyromas Tabauua sSBiaseTCsS BHEIIHUM OOBbEAMHEHUEM
JIBYX TaOJINII.

JleBoe BHellHee o60bLeaAnHeHUe
(LEFT JION)

JleBoe BHenIHee 0ObeMHEHUE (LEFT JION) BO3BpAllaeT TabauLy,
COJIEPIKAlLyI0 BCE CTPOKU BHYTPEHHETO OObEIMHEHUS, PACILIUPEH-
HbIE 3HAYEHUSIMUA NULL CTPOKHW NEPBOM (JIeBOW) TaOaMLbI MPENIO-
XKEHUsI FROM, HE YJOBJIETBOPSIOIIME YCa0BUIO oTOopa. JleBoe
BHELLIHEE 00bEAMHEHUE MOJIYUAETCSI, €CJM BbIMOJIHUTL MYHKTHI 1 U
2 13 OJIHOT'O BHELIHETO 00bEAUHEHMUS.

NpaBoBoOe BHelwwHee 06 begnHeHne
(RIGHT JION)

IIpaBoBoe BHeIIHee 00ObeaMHEHNE (RIGHT JION) BO3Bpallaer Tao-
JIULY, COAEPIKALLYIO BCe CTPOKM BHYTPEHHEr0 0ObeUHEHHS, pac-
HIMPEHHbIC 3HAYCHUSIMU NULT, CTPOKM BTOPOM TaOJIMLIbI, HE YIOB-
JIETBOPSIIONIME YCIOBUIO oTOOpa. IIpaBoe BHelHee 0O0bEAMHEHUE
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MOJIy4aeTcs, €CJIM BbITTOJHUTD NYHKTHI 1 U 3 U3 MOJHOTO BHEILIHE-
ro o0ObeauHEHHS.

PacwupeHHbI 3anpoc Ha 06 beanHeHue
(UNION JOIN)

Pacumpennsiii 3anpoc Ha oObeiMHeHre (UNTON JOTN) BO3BpAaIllaeT
TabnuIly, COJEPKAaIlylo Bce CTPOKU MEpBOH M BTOPOM TabmuIl,
paclIMpeHHbIE 3HAYEHUSIMU NULL. Pe3ysbTaThl pacliupeHHOro 3a-
npoca Ha OOBEIMHEHME MOXXHO TOJIYYUTb, €CJIM BBIMOJHUTD
MYHKTHI 2 U 3 13 MOJIHOTO BHELIHETO OObeAUHEHUSI.

3apaHue o6beaAuHEeHUN

PaCCMOTpeHHbm O6%€HHH€HH% Ta6HHH MOXHO 3aJdaBaTb B IIPCI-
JIOXXCHHUHU FROM:

FROM TaénMua_l INNER || FULL || LEFT || RIGHT || CROSS ||
UNION JOIN TabCmuua_ 2

( 3amedyaHune )

CneayeT NOMHWTL, YTO BKIIOYEHUE B NpeAsioXeHne FROM Kakoro-nubo
o6beauHeHns (UcknoveHne — INNER, KOTOpPOE WCMonb3yeTca Mo
yMonuaHuio), ceasbiBatollero 6onee AByx Tabnuu, Brevyet 3a coboid
BbINOJNIHEHME AEKapTOBA NPOU3BEAEHUS Tabnuy, pe3ynbTaT KOTOpPOro
3aBUCUT OT nopsdka BbiNOSIHEHNA onepauun obbeauHeHus. B cuny
3TOro HeOOXOAVMMO yKa3biBaTb NPUOPUTET AEKapToBa NPOU3BeAeHWs
nyTem paccTaHOBKM CKOGOK B MpeAsniokeHnn FROM.

B koHkpeTHbIX CYB[ cnctema 3anucy pasnnyHbix o6beguHeHNA MOXET
ObITb MEpEeHeceHa B NpeanoxeHne WHERE (CM. Hanprmep, Tabn. 4.8).

Tabnuya 4.8. lNpumep 3anucu 0bbedUHeHUl 8 NPEONOXeHUU WHERE
Onsa SQL-Server

Bupg 3anucu OnucaHue

WHERE cronfen_ 1 *=* [MonHoe BHellHee 06beANHEeHne
cronben_ 2

WHERE cronfen 1 *= JleBoe BHellHee oObeanHeHne
cronben_ 2
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Tabnuya 4.8 (okoH4yaHue)

Bupg 3anucu OnucaHue

WHERE cronfen 1 =* [MpaBoe BHelHee o6beanHeHne
cronben_ 2

WHERE cronfern_1 *>= Wcnonb3oBaHue ¢ Apyrumu onepatopamu
cronbew,_2 CpaBHEHUs

NMpaBuna BbINONHEHUA 3anpoca
Ha BblIOOPKY

[IpaBuia BbIMOTHEHUS 3aMpoca Ha BEIOOPKY.

1.

Ecnu 3anpoc npeacraBiser coboi 3ampoc Ha oObeauHEHUE
(UNTON) MHCTPYKUHUN SELECT, AJI KAXKIOW U3 3TUX UHCTPYKLIMMI
BBIMOJIHUTh JICUCTBUS 2—7 W TMOJYYUTb OT/ACIbHYIO TabIIULlY
Ppe3yJIbTaTOB.

2. CdopmupoBath mpoU3BeACHUE TaOJMIl, MNEPEUYUCIICHHBIX B

MPpCAJIOKCHUHN FROM. Ecau B NpeAJIONKEHUN FROM yKa3aHa TOJIb-
KO OJHa Ta6n1/1ua, TO IMIPOMU3BCACHUECM 6y,£[eT OHa caMa.

Ecnu umeetcsd npeaioxKeHne WHERE, TO MPUMEHUTh 3aJJaHHOE B
HEM YCJIOBME OTOOpa K KaXAoil cTpoke Tabiuvlibl POU3BE/E-
HUSI 1 OCTAaBUTH B HEW TOJILKO TE€ CTPOKH, JId KOTOPBIX 3TO
YCJIIOBHUE BBIINOJIHACTCA — TRUE (rpynnbl CTPOK, I KOTOPbIX
yciaoBue oTOOpa MMeEeT 3Ha4eHUWe FALSE WIM NULL, OTOpachl-
BAXOTCH).

4. Ecnm nMmeercs NpeUIokKeHUe GROUP BY, PA3/IEIUTh CTPOKHU, OC-

TaBIIUECA B Ta6J'[I/IL[€ IIPOU3BCACHHUA, HAa I'PYMIIIbI TAKUM o6pa-
30M, YTOOBI CTPOKH B KaXXxgou Irpynmne MMEJIM OJAWHAKOBBIC
3HA4YCHHUS BO BCECX CTOJ'[6I_IaX I'PYHNIIMPOBKH.

. Ecnu nmeeTrcs npeajoxeHue HAVING, MPUMEHUTH 3aJaHHOE B
HEM YyCIIOBHME OTOOpa K KaXJAOW rpymnre CTPOK UM OCTaBUThL B
T3.6JII/ILIC MPOU3BCACHUSA TOJILKO TC I'PYIlIbI, AJ KOTOPbLIX 3TO
YCJIIOBHUE BBIINOJIHACTCA — TRUE (prHHbI CTPOK, I KOTOPbIX
yCIIOBHE OTOOpPa MMeeT 3HaueHHWe FALSE MIIM NULL, OTOpachiBa-
0TCS).
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6. st KaXI0M M3 OCTABLUMXCSI CTPOK (MJIM Ui KQXKJOH T'PYIIIb
CTPOK) BBIYMCIUTb 3HAYEHUE KAXIOTO JIEMEHTA B CIUCKE BO3-
BpaljaeMbIXx CTOJOIIOB M CO3JATh OJIHY CTPOKY B TaOmMIe pe-
3yabTaToB 3arnpoca. Ilpu moboil ccbuike Ha cromden, Oepercs
3HAUEHUE CTONOIA JJIS TEKYILIEH CTPOKHU (WM TPYIIbI CTPOK).
B kauecTBe aprymMeHTa CTaTUYECKOU (YHKLIMU HCMOJIb3YIOTCS
3Ha4YeHus1 CcToJOLA M3 BCEX CTPOK, BXOMALUMX B TPYIIY, €CIU
yKa3aHO MPEIJIOKEHNE GROUP BY; B MPOTUBHOM CJIy4ae UCMOJIb-
3YIOTCSl 3HAYEHMSI CTOJIONA U3 BCEX CTPOK TAOIMIIbI PE3YIbTATOB.

7. Ecnu ykazaH mpeaukaT DISTINCT, YAAduUTb W3 TaOIMIbI pe-
3yJIbTATOB 3aMpPOCca BCE MOBTOPSIOIIMECS CTPOKH.

8. Ecnu 3anpoc siBiisieTcs 3anpocoM Ha 0ObeAuHEeHUe (UNTON) MH-
CTPYKLUU SELECT, OOBEIMHUTH PE3yJbTAThbl BBITOJIHEHUS OT-
JIeJIbHbIX MHCTPYKUUA B OJHY Tabiauuy pe3yJbTaToB 3ampoca.
VaanuTb U3 Hee NOBTOPSIIOLIMECS CTPOKU, €CJIM HE YKa3aH Ipe-
AUKAT ALL.

9. Eciu umeeTcs MpeUIoXKeHHe ORDER BY, OTCOPTUPOBATH pe-
3yJIbTAThI 3aMPOCa.

HekoTopble 3ameyvyaHus
O NOAUMMHEHHbIX 3anpocax

[TogunHeHHbIN 3aMpoc MpeacTaBisieT coboi 3ampoc, pe3yabTaThl
KOTOPOTr'O UCMONb3YIOTCA B KAa4eCTBE COCTABHOW YacTH APYroro
3anpoca. [logurHeHHbIE 3aMpPOChl COAEPXKATCS B MPEAJIOKEHUU
WHERE WJIA HAVING.

Ecnv nmoguuMHEHHbIN 3anpoc COACPKUTCA B MPEIJIOKEHUN WHERE,
€ro pe3yNbTaTbl MCMOJB3YIOTCS AJisE OTOOpa OTAEIbHBIX CTPOK,
JAHHbIE U3 KOTOPBIX 3aHOCATCSA B TAOJMIlY PE3yIbTATOB 3ampoca.
Korga mnoguvHeHHBIM 3ampoc COAEPKUTCS B MPEAJIOKEHUU
HAVING, €rO pe3yJbTaThl UCHOJb3YIOTCS i1 oTOOpa rpyni CTPOK,
JAHHBIE U3 KOTOPBIX 3aHOCATCS B TAOJIMILy PE3YJIbTATOB 3anpoca.

OTiunuust MNOJYUHCHHOI'O 3anpoca OT UHCTPYKUUUN SELECT.

a Ta6n1/1ua PE3YIbTATOB MOAYMHCHHOI'O 3allpoCa BCErjga COCTOUT
n3 OJHOTI'O CTOJ'I6L[a, T. €. B IPCJIOKECHUHN SELECT IIOJYUHCHHO-
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ro 3ampoca BCerJa yKa3bIBaeTCs TOJIbKO OJUH BO3BpalllaeMblit
croJioelr.

U B noauuHeHHbIH 3ampoc He BXOJUT MPEAJIOKEHUE ORDER BY.
Pe3ynpTaThl MOJYMHEHHOI'O 3ampoca HCIOJb3YIOTCS TOJBKO
BHYTPH TJIABHOI'O 3aIpoca, MO3TOMY HET HEOOXOJMMOCTH B UX
COPTHUPOBKE.

U MmeHa cTondioB B IMOJYMHEHHOM 3aIllpOCe MOTLYT SBJISATHCS
CChIIKAMU Ha CTOJOLBI Tabmul, TrJIaBHOTO 3ampoca. Takue
GHeUIHUe CCbLIKU CBSI3bIBAIOT TMOJYMHEHHBIM 3ampoc ¢ "Teky-
1ei" cTpoKoi JaHHOTO 3aIpoca.

U [MopunHeHHBbIH 3ampoOC HE MOXKET ObITh 3allPOCOM Ha OObeAU-
HEHHE (UNION) HECKOJIbKMX Pa3JIMYHBIX MHCTPYKLUMH SELECT;
JIOMYCKAETCS HWCIOJIb30BAHUE TOJBKO OJHOM WHCTPYKLWH
SELECT.

U Mmuorue 3arnpochbl, 3alIMCaAHHbLIC ¢ MPUMCHCHHUEM ITOAYUHCHHbIX
3alpoCoB, MOXHO TAKXXC IIPCACTABUTb B BHIAC MHOTOTa0IINy-
HbIX 3aIlpoCoOB. OILH&KO HUMECTCA TAaKXC MHOro 3anpocCoB C
INOAYMHCHHBIMU 3alpoCaMH, KOTOPBIC HCIIb3Ad BbIPA3UTL B
MHOT'OTA0JIMYHOM Buge. K Takum OTHOCAT, HAITPHUMEDP, MOAYU-
HCHHBIC 3aIIpOChl C UTOI'OBLIMU (bYHKI_II/ISIMI/I.

U AHalIOrM4yHO IrIIaBHOMY 3aIpocy, B KOTOPOM MOYET HAXOUThHCS
MOJAUMHEHHbINH 3anpoc, BHYTPU MOAUYMHEHHOTO 3arpoca MOXET
HaXOAUTbCA ellle oJuH (MK Ooliee) MOAYMHEHHBIN 3ampoc, Ko-
TOPBII Ha3bIBaeTCs g102cenHbiM. C YBETMUEHUEM YUCIIa YPOBHEN
BJIOXKCHHOCTH BO3pacTaeT BpeMsl BLITIOJIHEHUS 3aIpoca.

( 3amedyaHue )

B kaxaon CYB[] o6a3aTenbHO MMEETCH ONTMMM3ATop, KOTOPLIA OTBE-
YyaeT 3a peannsaumio KOHKPETHbIX 3anpocoB nonb3osatens. Kak npa-
BWMO, 4151 BbINOSIHEHMS OTAENBHOMO 3anpoca onTuMM3aTop BbibupaeT
cTpaTerio Ha OCHOBE, HanpumMep, CrNeayoLMX NONOKEHWIA:

e Ha Kakve Tabnuubl eCTb CCbINKM B 3aMNpoce;
e KaKoB pasmep Tabnuu;
e Kakne co3faHbl UHAEKCHI;

*  Kak BblGpaHbl UHAEKChI;
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e Kak (hM3NYECKM rPYNNUPYIOTCS JaHHbIE Ha AUCKE;
* Kakue pensLMoHHble onepauun NCnonbayTcs

nT. a.

Mpumepbl

Ba3a gaHHbIX "CTyAeHTbI"

Ilpumep. Cxema 6a3pl JaHHBIX NTpeACTaBiIeHa Ha puc. 4.3.

STUDENTS
ST!JDENT—ID SURNAME| NAME | _YEAR| GROUP| CITY | FACULTY
(primary key) -
t‘ SESSION_RESULTS

STUDENT_ID SUBJECT_ID
FOREIGN KEY| FOREIGN KEY k

K Tabnuue Tabnuue EXAM_DATE MARK
STUDENTS SUBJECTS
(PRIVARY KEY)

SUBJECTS

SUBJECT_ID [SUBJECT_
(PRIMARY KEY)|NAME

LECTURER[APPOINTMENT| SEMESTER |_HOURS

Puc. 4.3. Cxema 6a3bl gaHHbIX "CTyaeHTb!"

3anucath Ha a3bike SQL cremyromumii 3anpoc k 6ase.

BoiBecTH pe3yiabTaThl 3K3aMeHa IO AUCUMILIMHE "DKCIEpTHbIE
CUCTEMBI" CTYJIEHTOB 3 Kypca MaTEMaTUUYECKOTO (PaKyIbTETa 3UM-
Hel ceccud B BUJE TaOJUIIbI CO CIEAYIOIIMMU TOISIMU: SURNAME,
NAME, MARK, EXAM DATE. [IpoBeCTHM COPTHPOBKY MO BO3PACTAHUIO
moJrst SURNAME ((amumun) (mo andaBUTy) U 1O yOBIBAHHUIO ITOJIS
EXAM DATE (JaTa caayu).
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Pewenue.
SELECT SURNAME, NAME, MARK, EXAM DATE
FROM STUDENTS, SUBJECTS, SESSTION RESULTS
WHERE STUDENTS.STUDENT ID = SESSION RESULTS.STUDENT TID
AND SUBJECTS.SUBJECT ID = SESSION RESULTS.SUBJECT ID
AND STUDENTS. YEAR = 3
AND STUDENTS.FACULTY = 'MaTeMaTHUeCKUMN'
AND SUBJECTS.SUBJECT NAME = '3KCHEPTHHE CUCTEeMH'
AND SUBJECTS.SEMESTER = 5
ORDER BY 1 ASC, 4 DESC;

Ipumep. Cxema 06a3bl JaHHBIX MpeacTaBieHa Ha puc. 4.3. 3anu-
caTh Ha s3bike SQL cnemyrommii 3ampoc k 0ase.

[Tony4nTh CNMCOK CTYAEHTOB, OOYYAIOIIUXCS HA MCTOPUYECKOM,
9KOHOMHUYECKOM, IOPUIMYECKOM UM OMonorudeckoMm (akyibTe-
Tax, MPOXKMUBAIOIIUX B TOpojie ['poHO ¥ MOMYYUBIIUX XOTS ObI MO
moboMy mpeaMeTy oueHku 8, 9 mmm 10. Pe3yabTaThl IpeacTaBUTh
B BUJE TaOMMIBI CO CIEAYIOIIUMHU TMOJSAMHU: SURNAME, NAME,
SUBJECT NAME, MARK, EXAM DATE, FACULTY. OTCOpTHpOBaTb pe-
3yJbTAThI 3apoca Mo Bo3pacTaHuto (1Mo anpaBuTy) MO FACULTY
1 10 yOBIBAHUIO MOJISI MARK.,

Peuwenue.
SELECT SURNAME, NAME, SUBJECT NAME, MARK, EXAM DATE,
FACULTY
FROM SUBJECTS, STUDENTS, SESSTION RESULTS
WHERE STUDENTS.STUDENT ID = SESSION RESULTS.STUDENT TID
AND SUBJECTS.SUBJECT ID = SESSION RESULTS.SUBJECT ID
AND STUDENTS.FACULTY IN ('mcropuueckun',
"sxoHOMUUeCckuM', 'opuanueckuiun', 'OUOIOTHUECKUN')
AND STUDENTS.CITY = 'I'pomuHo'
AND SESSION RESULTS.MARK IN (8, 9, 10)
ORDER BY 6 ASC, 4 DESC;
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Ipumep. Cxema 0a3bl JaHHBIX TIpeACTaBjeHa Ha puc. 4.3. 3anu-
caTh Ha s3bike SQL cnemyrommii 3ampoc k 6ase.

[TonyunTs cpemHuii Oanm ycrneBaeMOCTH MO KaXIOMY MPEAMETY
JUISl SKOHOMUYECKOTO, MaTeMaTUYecKoro u ouosnoruyeckoro (a-
KYJIbTETOB CTYACHTOB 1, 2, 3 U 4 kypcoB. Pe3ynbTaThl npeacra-
BUTh B BUJE TAOIMIIbI CO CIEAYIOIIMMHU TMOISIMU: SUBJECT NAME,
_YEAR, FACULTY, AVG_MARK. OTCOPTMPOBAThH MOJYUYEHHbIE PE3YJib-
TaThl MO BO3pacTaHuio (Mo andaBuTy) U1l MONE SUBJECT NAME M
10 YObIBAHUIO JIsl TIOJISI AVG_MARK.
Pewenue.
SELECT SUBJECT NAME, YEAR, FACULTY, AVG (MARK) AS
AVG MARK
FROM SUBJECTS, STUDENTS, SESSION RESULTS
WHERE STUDENTS.STUDENT ID = SESSION RESULTS.STUDENT ID
AND SUBJECTS.SUBJECT ID = SESSION RESULTS.SUBJECT ID
AND STUDENTS.FACULTY IN ('maremMaTuyeckmi',
"sKOHOMMUECKUM ', 'Ouosornueckuin’)
AND STUDENTS. YEAR BETWEEN 1 AND 4
GROUP BY SUBJECT NAME, YEAR, FACULTY
ORDER BY 1 ASC, 4 DESC;

Ipumep (pexypcusnviii 3anpoc). Cxema 0a3bl TaHHBIX MPEACTaB-
JieHa Ha puc. 4.4.

3anucath Ha a3bike SQL cremyroiumii 3anpoc k 0ase.

[Tony4nTh COUCOK CTYIEHTOB 3KOHOMHUUYECKOro (¢axyibrera 4 u
5 KypcoB, BKJIIOYAKOIIMX (aMUIIMIO CTAPOCThI. Pe3ynbTaTsl npea-
CTaBUTb B BHUAE TaOJMLbl CO  CIEAYIOLIUMHU  TOJISIMU:
STUDENT SURNAME, NAME, YEAR, GROUP, FACULTY, THE HEAD. OT-
COPTUPOBATH MOJIyYEHHBIH CIMCOK MO ajdpaBUTy MOJEH
STUDENT SURNAME, NAME U IO YOBIBAHUIO MOJISI GROUE.

Pewenue.
SELECT STUDENT 1.SURNAME AS STUDENT SURNAME,
STUDENT 1.NAME, STUDENT 1. YEAR, STUDENT 1. GROUP,
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STUDENT_1.FACULTY,
FROM STUDENTS STUDENT 1,
WHERE, STUDENT_ 1.THE HEAD ID =

STUDENT 2.SURNAME AS THE HEAD

STUDENTS STUDENT_ 2

STUDENT 2.STUDENT_ ID

AND STUDENT 1.FACULTY = 'DKOHOMMUECKHUH'
AND STUDENT_l._YEAR IN (4, 5)
ORDER BY 1 ASC, 2 ASC, 4 DESC;
STUDENTS
STUDENT_ID
(primary SURNAME | NAME | YEAR|_GROUP| CITY | FACULTY | THE_HEAD
key)
t‘ SESSION _RESULTS
STUDENT_ID SUBJECT_ID
FOREIGN KEY| FOREIGN KEY
K Tabnuue K Tabnuue EXAM_DATE MARK
STUDENTS SUBJECTS
(PRIMARY KEY)
SUBJECTS
SUBJECT_ID | SUBJECT_
(PRIMARY KEY) | NAME LECTURER | APPOINTMENT | SEMESTER | HOURS

Puc. 4.4. Cxema 6a3bl gaHHbIX "CTyaeHTb!"

(0b06LyeHHas)

Bbasa gaHHbIX "lpoaaxa ToBapoB™

baza gannbix "[Ipomaxa toBapoB" (puc. 4.5) COACPKUT CIEAYIO-

1Me TadJInLbI.

U crrents (KJIMEHTBI) — nHbOpMamus o KIMEHTaX, KOTOPbIE
MOKYIAIOT TOBAPbI KOMMAHUU (CLIENT ID (HOMED KJIMEHTA) —
primary key, COMPANY (IOpUIMYECKOE HA3BAHUE), CUSTOMER REP

(HOMep_npoJaBLa_KJIMEeHTa) —

foreign

key

EMPLOYEE (EMP ID), CREDIT LIMIT (JJMMUT_KPEIUTA));

K Tabiuue
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U =mprovee (CIIYXKAILIME) — undopmaiusa o ciyxamux, pa-
OoTaromuX B KOMIIAHMHA M MPOJAIOIIMX TOBAaphbl KIHEHTaAM
(EMP_1D (HOMEp_ClyXalero) — primary key, NaME (PHUO_
cily)kauero), Ace (BO3pacr), REP_OFFICE (HOMep_o¢uca) —
foreign key K Tabjule OFFICES (OFFICE) APPOINTMENT
(DOJDKHOCTB), HIRE_DATE (ZaTa_HaiiMa), MANAGER ID (HOMEp_
MEHe/Kepa) — foreign key K TabiMLE EMPLOYEE (EMP ID),
PLAN (IUIaH), SALES (OpOJaxu));

U orrices (OPHCBI) — oducbl KOMIIaHUKM, B KOTOPBIX pabo-
TalT ciuyxamuye (OFFICE (HOMep_oduca) — primary key,
cITY (ropom), REGION (pPerMOH), MANAGER (HOMeEp_MeHemIKe-
pa) — foreign key K TabOnuue EMPLOYEE (EMP ID), OFFICE PLAN
(nnmaH_oduca), OFFICE SALES (Mpojaxu_oduca));

U propucts (TOBAPBI) — undopmaiusi 0 ToBapax, npojaBac-
MBbIX KOMITAHWEW (MANUFACTURER ID (HOMEP_MPOU3BOJIMUTE-
J9) — primary key, PRODUCT ID (HOMEp_ToBapa) —
primary key, DESCRIPTION (OmucaHue), PRICE (LieHA),
QTY ON HAND (KOJIMYECTBO_HA_CKIAJIE));

U orpers (BAKA3BI) — uHdopmamusg o 3aka3zax, cIOeTaHHBIX
KnveHToM (ORDER ID  (HOMep_3aka3a) — primary key,
ORDER DATE (/aTa_3akaza), CUSTOMER (KJIMEHT) — foreign
key K Tabmuie CLIENTS (CLIENT ID), EMP (CIOyXallui) —
foreign key K TaOJuWIEe EMPLOYEE (EMP ID), MANUFACTURER
(IpOU3BOAMTENIb) — foreign key K TaOJIMIe PRODUCTS
(MANUFACTURER ID), PRODUCT (TOBap) — foreign key K Ta0O-
JMIE PRODUCTS (PRODUCT ID), QUANTITY (KOJMYECTBO), COST
(cToMMOCTb)). 1151 IPOCTOTHI MPEANONaraeTcs, YTO OJIUH 3aKa3
MOET COJEPKATh OJIMH TOBAP.

Ilpumep (06veounenue pe3ymmanos HecKoIbKUX 3anpocog). BoiBec-
TH CIUCOK BCEX TOBAPOB, LieHA KOTOPbIX npesbiiaet 4000 pyo. uam
KOTOPBIX ObLTO 3aka3zaHo Ooiee ueM Ha 50 000 py0. 3a ouH pas.
Pewenue.
SELECT MANUFACTURER ID, PRODUCT ID

FROM PRODUCT
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WHERE PRICE > 4000.00

UNION ALL
SELECT DISTINCT MANUFACTURER, PRODUCT

FROM ORDERS

WHERE COST > 50000.00;
IIo ymonyaHMIO onepanus UNION B ITPOLIECCE CBOErO BBIMOJHEHUS
yJajsieT nopropstouecs ctpoku. Ecniu Heo6X0AMMO COXPaHUTD
MOBTOPSIIOLLMECS] CTPOKH, MOCJIE UNTON CTaBsIT npeaukar arL. O6-
paboTka MOBTOPSIOWMXCA CTPOK B ONEPALMM UNION U MHCTPYK-
LU SELECT OCYILLECTBJISIETCS MO-PA3HOMY. SELECT MO YMOJIYaHUIO

OCTABJISIET TAKUE CTPOKH (SELECT ALL). YTOOBI MX yAAIUTh, HEOO-
XOMMO SIBHO yKa3aThb MPEIUKAT DISTINCT.

Tlpumep (0Oveounenue pe3yavmanmos HECKOAbKUX 3anpocog). Bbi-
BECTH CIIMCOK BCEX TOBAPOB, IIcHA KOTOPhIX IpeBbimaeT 4000 pyo.
WJIM KOTOPbIX Obl0 3akazaHo OoJsiee uem Ha 50 000 py6. 3a oaun
pas3; CIHCOK OTCOPTUPOBATH 110 HAUMEHOBAHUIO ITPOU3BOIUTENS U
HOMEpY TOBapa.
Pewenue.
SELECT MANUFACTURER ID, PRODUCT ID

FROM PRODUCT

WHERE PRICE > 4000.00

UNION
SELECT DISTINCT MANUFACTURER, PRODUCT

FROM ORDERS

WHERE COST > 50000.00

ORDER BY 1, 2;

Ipumep (pexypcusnoe 06vedunenue ). BBIBECTH CIIUCOK CITYXKAaIUX,
MJIaHbl KOTOPBIX MPEBBILIAIOT MJIAHBI UX PYKOBOJAUTEJICH.
Peuwenue.
SELECT EMPLOYEE.NAME, EMPLOYEE.PLAN, MANAGERS.PLAN

FROM EMPLOYEE, EMPLOYEE MANAGERS
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WHERE EMPLOYEE.MANAGER TID = MANAGERS.EMP ID
AND EMPLOYEE.PLAN > MANAGERS.PLAN;

Ilpumep (pexypcugnoe obwedunenue). BbIBECTH CIMUCOK CiIyXka-
UIMX, KOTOPblE pabOTAIOT CO CBOMMHU PYKOBOJMTENSIMU B PA3HbIX
ojucax, BKJIIOYAsi MMEHA M O(QUCHI KaK CIIyXallUX, TAK U PYKO-
BOAUTENEM.
Pewenue.
SELECT EMPS.NAME, EMP OFFICE.CITY, MANAGERS.NAME,
MANAGER OFFICE.CITY
FROM EMPLOYEE EMPS, EMPLOYEE MANAGERS,
OFFICES EMP OFFICE, OFFICES MANAGER OFFICE
WHERE EMPS.REP OFFICE = EMP OFFICE.OFFICE
AND MANAGERS.REP OFFICE = MANAGER OFFICE.OFFICE
AND EMPS.MANAGER ID = MANAGERS.EMP ID
AND EMPS.REP OFFICE < > MANAGERS.REP OFFICE;

Ilpumep (nesoe sneuinee 06veounenue mabauy). BEIBECTH CIIMCOK
CITy)KaIllUX U TOPOJIOB, TJie OHU paboTatoT. OpraHu30BaTh 3aMpPOC
TakuM 00pa3oM, 4ToObl ObLTM BUIHBI TAKXKE W CIyXKallre, KOTO-
pble PUHATBHI Ha paboTy, HO ellle OPHUIMATLHO He Ha3HAYEHBbI B
0(pUC KOHKPETHOTO TOPO/a.

Pewenue.
SELECT NAME, CITY

FROM EMPLOYEE, OFFICES

WHERE REP OFFICE *= QFFICE;
Tabnuiua, y KOTOpOW BCE CTPOKM BKIIIOYAIOTCA B OOBEIUHEHUE,
HAa3bIBAETCS 271a6HOLl, 4 TabInIla, B KOTOPOM UMEIOTCS HeI0CTato-
M€ JIEMEHThl — 3HAYEHUS NULL, @cnomozamenvHoil. B manHom
ciydae TabiuIa EMPLOYEE SIBJISIETCS TJIABHOM, TAOMUIA OFFICES —

BCIIOMOTaTEIbHOW. 3HAUEHUSI NULL, MOTYT COJCPKATHCS B CTOJIOLE
CITY.



154 nasa 4

Ilpumep (npasoe suewinee ob6vedunenue mabauy). BIBECTH CIIMCOK
0(MCOB U CIIy)XaluX, paboTaIOLIMX B KAX/OM U3 HUX.
Peuwenue.
SELECT NAME, CITY

FROM EMPLOYEE, OFFICES

WHERE OFFICE =* REP OFFICE;
B maHHOM cnyuyae Tabnuia OFFICES SIBJISIETCS TJIABHOM, a Tabmu-
1la EMPLOYEE — BCIIOMOTaTelbHas. B cTonblie NAME MOTYT MpH-

CYTCTBOBATb NULL-3HAYCHHA, T. €. UMCCTCA I'OpOJd, B KOTOPOM Ha
JTAHHBIA MOMEHT HET ClIyXalllux.

Ilpumep (ycnosus ombopa epynn). Tlojlyduth 1LiEHY, KOJIUUYECTBO
Ha cKJIajie M o0llee KOJIMYECTBO 3aKA3aHHBIX €UHULL TSI KaXK0-
IO HAMMEHOBAHMS TOBApa, €CIU JIJIT HEro 0O0I1ee KOJIUYECTBO 3a-
Ka3aHHBIX €JWHUIl TIpeBbIaeT 68% OT KOoJIMuYecTBa TOBapa Ha
CKJIaJIE.
Peuwenue.
SELECT DESCRIPTION, PRICE, QTY ON HAND, SUM (QUANTITY)
FROM PRODUCTS, ORDERS
WHERE MANUFACTURER = MANUFACTURER ID
AND PRODUCT = PRODUCT ID
GROUP BY MANUFACTURER ID, PRODUCT ID, DESCRIPTION,
PRICE, QTY ON HAND
HAVING SUM (QUANTITY) > (0.68 * QTY ON HAND)
ORDER BY QTY ON HAND DESC;

Tlpumep (noouunennvie 3anpocvl 8 npeonodcenuu wHeRE). Tloity-
YUTb CIMCOK HMEIOIIUMXCS B HAaJIMYUM TOBAapOB OT KOMIIAHUU
ARGO, KOIMYECTBO KOTOPBIX IPEBBINIAET KOJMYECTBO TOBapa
software4087.
Pewenue.
SELECT DESCRIPTION, QTY ON_ HAND

FROM PRODUCTS
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WHERE MANUFACTURER ID = 'Microsoft' AND QTY ON_HAND >
(SELECT QTY ON HAND
FROM PRODUCT
WHERE MANUFACTURER ID = 'Intel'
AND PRODUCT ID = 'softwared087'");
CnenyeT 3aMC€TUTb, 4YTO HO,Z[‘II/IHCHHblf/'l 3arnpoc B OII€paluu

CPaBHEHUS MOXET CTOSITh TOJBKO CIIpaBa OT ollepaTopa CpaBHE-
HHS, T. €.

BEIPAXEHUE (IOOUMHEHHHN 3alpoc)

HOI[‘-II/IHCHHBII\/'I 3arpoc CJICBa OT OIlCpallM CPAaBHCHMA 3aIIPCIICH,
T. €.

(IOOUMHEHHHN 3alpoc) BEIPAXEHUE

Tlpumep (noouunennvlii 3anpoc 6 NPeosodceHUU WHERE, NP0GepKa HA
NPUHAOTICHCHOCTb PE3YIbIMAMOE NOOYUHEHHO20 3anpocd, NPpeouKam
7). IlonmyuuTh CHUCOK BCEX KJIMEHTOB, 3aKa3aBIIMX W3ACIIUS
komnanuu BETA (umeHTH(UKATOP M3TOTOBUTENS — BETA, MJICH-
TUPUKATOPHI TOBAPOB HAUMHAIOTCS ¢ HOMepa 39) B nepuoji MexX1y
sHBapeM u utoHeM 2005 roaa.
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Pewenue.
SELECT COMPANY
FROM CLIENTS
WHERE CLIENT ID IN (SELECT DISTINCT CUSTOMER
FROM ORDERS
WHERE MANUFACTURER = 'BETA'
AND PRODUCT LIKE '39%"'
AND ORDER DATA BETWEEN
"01-JAN-05" AND '30-JUN-05");

Ilpumep (noouunenmvlii 3anpoc 6 NPeonoNHceHUU WHERE, NPOGepKd
Ha cywecmeosanue, npeoukam £xX1sts). IlonydnTh CIMCOK TOBa-
POB, Ha KOTOPbIE MoJIy4YeH 3aka3 croumoctbio 120 000 py6. nium
Gomblie.

Pewenue.

3anpoc MOXHO CPpopMyIMpOBATH UHAYE: MOIYUYUTh CIIMCOK TOBA-
POB, UISI KOTOPBIX B TaOJUIlE ORDERS CYIIECTBYET, MO KpaiiHei
Mepe, OJIMH 3aKa3, YIOBIIETBOPSIOUIUN YCIIOBUSIM:

U aBmgeTcs 3aKa3oM Ha JTAHHBIN TOBAp,

U umeer ctoumocth He MeHee 120 000 py6.
SELECT DESCRIPTION
FROM PRODUCTS
WHERE EXISTS (SELECT *
FROM ORDERS
WHERE PRODUCT = PRODUCT TD
AND MANUFACTURER = MANUFACTURER_TD
AND COST > = 120000.00) ;
B pesyiabraTe MpOBEPKU HA CYIIECTBOBAHUE MOMHO BBISICHUTD,
COAEPKUTCSA MM B TaOJuIle Pe3yNbTaTOB IMOJMYMHEHHOIO 3aIpoca
XOTs1 Obl OHA CTPOKA. AHAJOTUYHOU MPOCTON MPOBEPKU HE CY-

mIECTBYCT. HpOBepKa Ha CYIICCTBOBAHUEC JOINMYCTHMa TOJIBKO B
MOJYHMHCHHLIX 3arpocax.



OcHosbl s3bika SQL 157

Ipumep (noouunennwlii 3anpoc 6 NPeododHCeHUU WHERE, NPOGepKa Ha
cyugecmsosanue, npeouxkam Ex1sts). [lonydyuTh cucoK KJIUEHTOB,
oOcayxuBaemMbix MBaHOBBIM, KOTOPbIE HE CAEIAIM 3aKaszbl Ha
cymmy cBbimre 5000 pyo.
Pewenue.
SELECT COMPANY
FROM CLIENTS
WHERE CUSTOMER REP = (SELECT EMP ID
FROM EMPLOYEE
WHERE NAME = 'Ivanov'
AND NOT EXISTS (SELECT *
FROM ORDERS
WHERE CUSTOMER = CLIENT ID

AND COST > 5000.00);

Tlpumep (noouunennvlii 3anpoc 8 NPeosodHceHUU WHERE, NP0GepPKa Ha
cywecmeosanue, npeouxam EXTSTS). BbIBECTM CHMHCOK TOPOJIOB,
e WMMeeTcsl CIy)Kamui, 4eil mmaH mpepbimaer 60% oT miaHa
otuca.
Pewenue.
SELECT CITY

FROM OFFICES

WHERE EXISTS (SELECT *

FROM EMPLOYEE

WHERE REP OFFICE = OFFICE
AND PLAN > (0.6 * OFFICE PLAN));

Ipumep (noouurnennslil 3anpoc 6 NPEONONHCECHUU WHERE, MHO20KDAM-
Hoe cpashenue; npeoukam ANy). TIoMy4UTh CIIUCOK CIYXKAIUX, KO-
TOopbie oopmMuiM 3aka3 Ha Cymmy Oojbiryro, yeM 15% oT ux
TJIaHa.
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Pewenue.
SELECT NAME
FROM EMPLOYEE
WHERE 0.15 * PLAN < ANY (SELECT COST
FROM ORDERS
WHERE EMP = EMP_T1D);

B npoBepke IN BBISICHSIETCSI, HE PABHO JIM HEKOTOPOE 3HAYEHUE
OJHOMY M3 3HAUYEHHUH, COAEpKalIMXCsl B CTONOLIE PE3yJbTaTOB
MOJUMHEHHOTrO 3anpoca. B SQL cylecTByloT pa3sHOBUIHOCTH
MHOTOKPAaTHOT'O CPaBHEHUSl — ANY W ALL, PACLUUPSIOLIKE MPEbl-
JYUIYIO MIPOBEPKY O YPOBHS JAPYTUX ONEPATOPOB CPABHEHMSI, Ta-
KUX Kak 0oJbiie (>) unu mensbiie (<). B o0enx mpoBepkax HEKO-
TOPOE€ 3HAYEHHE CPABHMBAETCS CO  CTOJOLOM  JaHHBIX,
O0TOOpPaHHBIX NOJAYUHEHHBIM 3aITPOCOM.

Ilpeouxam any. B npoBepke ANY, YTOObI CPABHUTb IPOBEPSIEMOE
3HAYCHUEC CO CTOJ'I6HOM JAHHBIX, OTO6paHHbIX NOAYUHCHHBIM 3a-
MPOCOM, MCIOJB3YETCS OJIMH M3 IIECTH OMepaTOpPOB CPABHEHUS
(=, <> <, <=,> > =) IlpoBepsieMOE€ 3HAUYCHUE MOOUYECPEAHO
CPaBHMBAETCS C KAXKJIbIM 3JIEMEHTOM, COJEPXAIIUMCS B CTONOIIE.
Ecnu mo6o0¢e u3 3Tux CpaBHEHUH JaeT pe3ysbTaT TRUE, TO MPOBEP-
Ka ANY BO3BPAILIACT 3HAUEHUE TRUE,

Ilpumep (noouunennwiii 3anpoc 6 NPeosIoNHCeHUU WHERE, MHO20KDAM-
Hoe cpasHenue,; npeoukam ALL). IlodydnTh ccok TeX opHcOB U
WX TJIAHOBbIe 0ObEMbI MPOJAAX JUIS BCEX CIIYXKALIUX, Y KOTOPbIX
(axTUueckuii 00beM mpoaax npepbiiiaet 55% oT miaHa oguca.
Pewenue.
SELECT CITY, OFFICE_ PLAN
FROM OFFICES
WHERE (.55% OFFICE_PLAN) < ALL (SELECT SALES
FROM EMPLOYEE
WHERE REP_OFFICE = OFFICE);

Ipeoukam 211. B mpoBepke ALL MCMOJb3yeTCs OJAUH U3 OMepaTo-
poB cpaBHeHUd (=, <>, <, <=, >, >=) W1 cpaBHEHUS MPOBEpsic-
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MOT'0O 3HAYEHUSI CO CTOJIOLIOM JAaHHBIX, OTOOPAHHBIX MOJYMHEH-
HbIM 3ampocoM. IIpoBepsieMoe 3HaUYeHHE MOOYEPEAHO CpPaBHU-
BAETCA C KAXIbIM 3JIEMEHTOM, CojJepxamumcs B ctonbue. Ecnu
BCE CpaBHEHHUs JIalOT pe3yJabTaT TRUE, TO IPOBEpPKa ALL BO3Bpa-
IIaeT 3HaYeHHE TRUE.

3agaHud

1. Kakue Tumbl KOMaHJ MOXHO BbIACIUTD B si3bike SQL?
2. YUto Takoe uHctpykius SQL?

3. YeMm uHcTpykuus SQL oTauyaeTcs OT KOMaHAbl M MPeEAJIO-
JKeHusi?

4. Korma ucnonb3yroTcs MOJIHbIE UMEeHA TaOIuir?

5. OxapakrepuzoBaTb HauboJiee ynoTpeOUTENIbHbIE THUIIbl JAH-
HbIX SQL.

HpI/IBeCTI/I MPUMCP CO3AaHMs MOJIb30BATC/ILCKOI'O TUIIA JaAHHDbIX.

7. HAns dero ucnonb3yrorcs gomeHbl? IIpuBectn npumep cosaa-
HUS JOMEHA.

8. KoHcTaHTbI Kakoro Tuna ucnojb3yroTces B SQL?

9. Uto Takoe BbIpaxkeHue?

10. OxapakTepu3zoBaThb OCHOBHbIE TUIIBI (pyHKIMK SQL.
11. Yro BxmouaeT cxema B SQL?

12. 3anucate wuHCTpyKUMio Ha SQL 1aa co3maHus TaOIWLIBI
CEKIMA CO CICAYIOLMMU IMOJIAMU. kOO ceKLuuu, HasBaHUe CeK-—
uru, eHa 3aHATUA, KOJINYeCTBO 3AaHATUY B HenmeJln, Hal3BaHue
3ana, paMuIInMa TpeHepa. Tlone xon cexumm SIBISIETCS NnepBny-
HbIM KJIIOUOM TaOJMIbl CEKIMA. 3HAYEHUS TOJIS KOMUEeCTBO
3aHATUA B Hegeaw HAXOAATCA B HOpcaciax OT 1 a0 7, 1o
YMOJIYAHUIO 3TOMY MOJIFO MPUCBAUBAETCSl 3HaUYeHUE 2. 3Haue-
HHE MO cexuws OEpPETCS M3 COHCKA {a’poOuKa, aTieTHKa,
TEeHHHUC, OOKC, 3100, TaBaHue, mednuHr}. I[Tons xon cex-
uuM, HasBaHMe Cekuuu, HaszpaHue 3ayna HC MOT'YT IPUHHUMATDb
3HAYEHUM NULL.
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13. 3anucate wuHcTpykumioo Ha SQL 1aa co3gaHus TaOuilbl
YUYACTHMKM CO CJICAYIOLUMUMMU IMOJAMU: Kom ydyaCcTHUKA, QaMUINA,
MM, OTUECTBO, aipec, yuebHOoe 3RaBeleHue, CIOPTMBHHNM paz3-—
pPAI. ITone kom yuacTtHuxa ABJIACTCA INCPBUYHLIM KJIKOYOM
TaOIULBI YYACTHMKY. 3HAUCHUE MO yuebHoe =2asemexne BBI-
Oupaercs u3 cnucka (cpopMUpoOBaTL MPOU3BOJIbHBIA CHMCOK
y4eOHBIX 3aBeACHUIN). 3HAYCHUS TOJISI CHOPTUBHEN paspsan
HaxoJATcs B Ipeaenax oT 1 o 6, Mo yMoI4aHUIO 3TOMY TOJIIO
npucBauBaeTca 3HadyeHue 6. Ilons xon yuacruuxa, dammms,
M, oTuecTsO HC MOT'YT IPUHUMATD 3HAYEHUM NULL.

14. 3anucaty uHCTpyKUMIO Ha SQL 11 co3gaHus TaOJUIIBI
MOCEWEHVE CEKIMY CO CIEAYIOIIMMU MOJISIMU: K0H CEeKLUUM, KOI
YHYaCTHUKA, Ne KBMTAaHIUM, JaTa OIJIaTh, KOJMYEeCTBO IIocele—
uwit. 11oMe ¥ xeuranumm SBISETCS MMEPBUYHBIM KITFOYOM Tab-
JIMLbl TIOCENEHNWE CEKIWN. ITonsa KOO CeKUMM, KOI YydUaCTHUKA
HE MOT'YT NpUHUMAaTh 3HauYeHUH NULL. Ilone xon cexumm SIB-
JISIETCSl BHELLIHUM KJIFOUOM K TAaOJIMLE CEXIIMA, a MOJIE xonm yua-
cranka — BHEIIHUM KIIIOYOM K TaOulle YUACTHMKY (Ha3BaHUSA
CBSI3€M ONPEIECAUTb MPOU3BOJILHO). ISl MOJIEH xon cexuuu U
Kom yuacTumka YCTAHOBUTH PEKUMBI 00eCIeUeHHs I[ETOCTHO-
CTH, 3aMpellalolne yIaJICHUE U OOHOBJIEHUE COOTBETCTBYIO-
WHUX POAUTEIbCKUX CYLIHOCTEM.

15. 3anucate wuHcTpykumioo Ha SQL 1maa co3ganust TaOuilbl
YYACTHVKM 1 CO CICAYIOLIUMU TOJIAMU. kom yduacTHUKE, bamMu—
nusg, UM, OTUeCTBO, aipec, ydYeOHoe 3BaBeleHMe, CIOPTUBHEIL
pasp4an, paMmuimua TpeHepa. 3HaueHUe IoJIs daMmIIMAa TpeHepa
JOIDKHO ObITh MACHTU(PUKATOPOM YHACTHUKA, SBIISIIOLIETOCS
TPEHEPOM T'PYIIbI, B KOTOPOW 3aHUMAETCd KOHKPETHBIN y4a-
CTHUK, JJISI Yero cieayeT yka3aTb HeoOXOAMMble OTpaHuyYe-
Hus. Ilone won yuactumxa SBIFETCS TMEPBUYHBIM KIIIOYOM
TabJuLbl YUACTHVEV 1. 3HAQYEHUE MOJSl yuebroe s3aBemeHue
BbIOUpaeTcs u3 cnucka (copMUpoBaTh MPOU3BOJIbHBIN CIU-
COK y4eOHbIX 3aBe/ICHUI). 3HAUEHUS OISl cropTusHe paspsn
HaXOJATCS B peaeaax ot 1 g0 6, 1o yMOTYaHUIO 3TOMY TOJIIO
MpucBanBacTCA 3HAYCHUC 6. Ilons xon y4YacTHUKa, pamMunms,
ums, orgecTso HE MOTYT MPUHUMAThL 3HAUYEHUN NULL.
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16. ba3za manHbIX TpeAcTaBjicHa Ha puc. 4.3. 3anucath Ha S3bIKE
SQL ciemyrorue 3ampockl K 6ase.

e BriBecTu pe3ynbTaThl SK3aMeHa IO AUCUMILIUHAM '"DKC-
nepTHbie cucteMbl" U "CUCTEMHOE MpPOrpaMMHOE obecrie-
YyeHHe" CTYJEHTOB 3 Kypca MaTeMaTU4ecKoro (pakyjiabTeTa,
MOJIyYMBIINX OLEHKHU 6, 7 unu §, B BUAE TaOIUIBI CO CIIe-
JOYIOIIMMU TOJISIMU: SURNAME, NAME, MARK, EXAM DATE. IIpo-
BECTH COPTHPOBKY IIO0 BO3PAacTaHUIO TMOIS SURNAME
(bamumuu) (mo andaBUTy) M IO YOBIBAHMIO ITOJIS
EXAM DATE (JaTa CAaun).

e VY3HATb, UMEIOTCS JIM IPEAMEThI, YATAeMble MPEnoJaBaTe-
aamu MBaHOBbIM MiM IleTpoBBIM B 5 cemecTpe JJis CTy-
JIEHTOB MaTeMaTH4YeCKOoro (pakynbTeTa, KOMTHIECTBO YacCOB
OTBEJCHHOE HAa KOTOPbIE HAXOaAUTCs B npenenax ot 30 g0
70. Pe3yabTaThl MpPEACTaBUTh B BUAE TAOIUIIBI CO CIIEIYIO-
MMM TMOJISIMU: SUBJECT NAME, LECTURER, HOURS. OTcop-
TUPOBATb PE3YJbTATHI 3aMpoca Mo Bo3pacTaHuio (Mo a-
(aBUTY) MOJS SUBJECTS U MO YOBIBAHUIO TIOMST  HOURS.

e VY3HaTbh, UMCIOTCS JIM MPEAMEThI, YNTAEMbIC NIPENOaaBaTe-
nssmu KotoBbiM, CuaopoBbiM uiu IleTpoBbiM B 3 U 4 ceMe-
CTpax JJisd CTYJIEHTOB MaTeMaTU4eckoro (axkyiabTeTra, KO-
JUYECTBO YACOB OTBEACHHOE Ha KOTOpPbIE HAXOAUTCS B
npeaenax MmeHbuie S50. Pe3yinbraThbl NMpeacTaBUTh B BUJC
TaOMUIBI €O  CIEAYIOIIMMHU  TOJSIMU:  SUBJECT NAME,
LECTURER, HOURS. OTCOPTUPOBATH PE3yIbTATHI 3aMpOca Mo
Bo3pacTaHuto (1mo aadaBHUTy) IMOJS SUBJECTS M IO yObIBa-
HUIO MOJISI  HOURS.

o HOHy‘{I/ITb CIMMCOK CTYJACHTOB BCEX KYpPCOB MaTeMaTHU4cC-
CKOro (pakynbTeTa, MOJTYYUBIIUX Ha IK3aMEHaX HEYJIOB-
JIeTBOpUTEIbHbIE OLICHKU (<= 3 mo 10-0amnbHOU cucte-
Me), KOTOpbIE CIaBaJliCh B JIETHIOIO CecCUIO. Pe3ynbTaTbl
npeacrTaBuTb B BUAC Ta6JII/ILIbI CO CIICAYIOUMMHA MOJIAMMU!
SURNAME, NAME, SUBJECT NAME, LECTURER, MARK, EXAM DATE.
OTCcOpTUPOBATH PE3YIbTATHI 3aMPOCa MO YOBIBAHUIO TTOJIS
MARK.
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ITony4nTh CHHUCOK CTYJEHTOB BTOPBIX KypCcOB MaTeMa-
TUYECKOTO U 3KOHOMHUYECKOTO (DaKyIbTETOB, MOJTYUMBLUNX
9-tu 1 10-0annpHble OLEHKU Ha 3K3aMeHaX, KOTOpble c/a-
BAJIMCh B JIETHIOIO CECCUIO. Pe3ysbTaThl MPEACTABUTHL B BU-
Je TabIULbl CO CIEAYIOLIMMM TMOJIAMM: SURNAME, NAME,
SUBJECT NAME, LECTURER, MARK, EXAM DATE. OTCOPTUPOBATh
Pe3yJIbTaThl 3aIpOca MO YObIBAHUIO MOJIS MARK.

[Tony4nTh CHOMCOK CTYJIEHTOB, OOyYaIOLMXCSl HA UCTOPH-
YECKOM, SKOHOMUYECKOM UII IOPUANYECKOM (paKyiIbTeTax,
MPOXUBAIOIIUX B MUHCKE Ui MOCKBE 1 MOJYYMBIIUX XO-
Ts1 ObI 1O TIOOOMY TIpEAMETY OlleHKU § vin 9. Pe3yiabTaThl
MPEACTABUTh B BUAE TAOJIMUbI CO CIEAYIOIIMMU MOJISIMU:
SURNAME, NAME, SUBJECT NAME, MARK, EXAM DATE, FACULTY.
OTcopTUpPOBATH PE3YIbTATHI 3aMPOCca MO BO3PACTAHUIO (10
andaBuTy) MOJISI FACULTY U MO YOBIBAHUIO TOJISI MARK.,

[TonyuuTs cpenHuii 6an ycreBaeMOCTH AJI KaXXJOTO CTY-
JeHTa Marematuueckoro ¢axynbtera 2, 3 u 4 kypcon. Pe-
3yNbTaThl NPEJCTABUTh B BHUJE TaOIULBI CO CIEAYIOLIMMHU
MOJISIMU: SURNAME, NAME, AVERAGE_MARK, YEAR. OTCOpPTHpO-
BATb MOJIYYEHHbIE PE3YJIbTATHI [10 BO3pAcTaHuUIO (1o anda-
BUTY) JJI MOJIEH SURNAME, NAME U MO YOBIBAHUIO JJIsl TOJIA
AVERAGE MARK.

[MonyunTh cpemHMil Oan yCrneBaeMOCTH I KaXXI0TO CTY-
JIEHTa 9KOHOMHUYECKOTO, OMOJIOTUYECKOTO WJIM MCTOpUYe-
ckoro ¢axkynbTeToB 3 u 4 KypcoB. Pe3ynbTaThl mpeacra-
BUThH B BU/JIE TAOJHUIIbI CO CIEAYIONIMMU MOJSIMU: SURNAME,
NAME, AVERAGE MARK, YEAR. OTCOPTHPOBATH MOJYyYECHHbBIE
pe3yiabTaThl O Bo3pacTtaHuio (o andaButy) ISl nosei
SURNAME, NAME W 110 YOBIBAHUIO JIsl TIOJISI AVERAGE _MARK.

[TonyunTh COMCOK CTYAEHTOB SKOHOMUYECKOTO (haKyJbTe-

Ta 4 1 5 KypcoB, BKIIOUAOUIMX (GaMUIMIO CTapocThl. Pe-

3ylbTaThl MPEJCTABUTh B BHUJIE TaOIULbI CO CIEAYIOLIMMHU

MOJIAMU: STUDENT SURNAME, NAME, YEAR, GROUP, FACULTY,

THE_HEAD. OTCOPTUPOBATH MOJIyYEHHBbIH CIMCOK MO ayda-

BUTY nonen STUDENT SURNAME, NAME W IO y6bIBaHI/lIO moJId
GROUP.
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e [lonyunTh CHMUCOK CTYJEHTOB MATEMAaTHYECKOTO (haKylib-
Tera 3, 4 U 5 KypcoB, BKITIOUAIOIINX (paMHIIMIO CTAPOCTHI.
Pe3ynbTaThl MpeacTaBuTh B BUIe TAOJUIIBI CO CIEYIOIIH-
MU TIOJIAMM: STUDENT SURNAME, NAME, YEAR, GROUP,
FACULTY, THE HEAD. OTCOPTUPOBATH MOJIYYEHHbIH CIMCOK
1Mo andaBUTy MOJEH STUDENT SURNAME, NAME M MO yObIBa-
HUIO TOJII _GROUP.

e [loay4nTh CUCOK MPEAMETOB, KOTOPBIE CIABAIMCh B 3UM-
HIOIO CECCHIO CTYJCHTAMM MaTeMaTHM4ecKoro (axyJbTera
4 xypca, KOJIMYECTBO YACOB HA U3YYCHUE KOTOPHIX MPEBBI-
waer 60. Pe3ynbraThl npeacTtaBuTh B BHUIE TAOJMLBI CO
CIIEAYIOUIMMH TOJIIMU: SUBJECT NAME, LECTURER, HOURS.
OTcopTHpOBaTh TOJIyYeHHBIE pPE3yIbTaThl MO BO3pacTa-
HU1O (1Mo andaBuUTy) JUIsl IOJEH SUBJECT NAME U IO yObIBa-
HUIO JIJIs TTOJIsI _HOURS.

e [loayynTh CIUCOK MPEAMETOB, KOTOPbIE CAABAIIUCH B JIET-
HIOIO CECCHIO CTYJCHTaAMM MaTeMaTH4ecKoro (axysbrera
4 kypca, KOJIMYECTBO YACOB HAa U3yY€HUE KOTOPbIX Oosee 60,
HO MeHee 100. Pe3ynbTaThl NpeacTaBUTh B BUE TAOIULbI
CO CJIEAYIOLIMMU TIOJIIMU: SUBJECT NAME, LECTURER, HOURS.
OTcopTUpOBaTh MOJyYEHHbIE PE3YyNbTAThl MO BO3pacTa-
HU1O (1Mo andaBuUTy) JUIs IO SUBJECT NAME U IO yObIBa-
HUIO JIJIs OISl _HOURS.
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BcnomoratenbHble acneKkTbl
0a3 AaHHbIX

[Ipu paccMOTpeHUN pa3IMUHBIX CUCTEM yMNpaBJiieHUus Oa3aMu JaH-
HbIX 0O0JIbLIOE 3HAUYEHUE MMEIOT TAKME ACHEKThl, KAK XPAHEHUE U
3allUTa JAaHHBIX OT Ppa3pylleHUi, BO3MOXXHOCTb OOHOBIIEHUS
JAHHbIX, COXPAHEHME TOYHOCTU U KOPPEKTHOCTU XPAHUMBbIX JAH-
HbIX, MHOTOIOJIb30BATENbCKUI MTOCTYN K JaHHBIM W T.H. YYeT
[EPEUMCIEHHbIX U HEKOTOPBIX APYIMX CTOPOH MPU OpPraHU3aLuu
(O YHKIIMOHUPOBAHUSI CUCTEMbl yMNpaBlieHus 0a3aMyU AAHHBIX TO-
3BOJISIET CO3/aBaTh JOCTATOYHO HAaJEXKHbIe W 3alllUILEHHbIE CHC-
TEMbI, MOJJACPKMBAIOIINE XPaHEHNE U 00pabOTKY JAHHBIX B Teue-
HUE JJIUTETbHOTO BPEMEHHU.

LlenocTHOCTb 6a3 AaHHbIX

1Jenocmnocmy (integrity — TOYHOCTh, UCTUHHOCTB) OAHHbIX TIPE-
MOJIATAET KOPPEKTHOE BBIMOJHEHUE ACUCTBUI, Pa3peLICHHBIX
nonb3oBaTelsaM. OOBIYHO OTpaHUYEHHUs IETOCTHOCTU MPUMEHS-
IOTCS JUTsl ONUCaHUsl 0a306biX OTHOLIEHMA. [IpoU3BOIHBIE OTHO-
LIEHUS] aBTOMATUYECKM HACJIEAYIOT HEKOTOPbIE OIPAHUYCHHUS 1ie-
JIOCTHOCTU OTHOIIIEHUI, U3 KOTOPBIX OHH BbIBeeHbI. OHAKO IS
MPOU3BOJIbHBIX OTHOLIEHUI, KPOME aBTOMAaTHUECKU HACIIEIYEMbIX
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orpaHquHMﬁ MOT'YT ObITb 3adaHbl TAKXXC HCKOTOPLIC AOIMOJIHU-
TCIbHBIC OTPAHUYCHUSA LCJIOCTHOCTHU.

Ecnu 6a3a JaHHBIX HAXOJUTCS B COCTOSIHUM LI€JIOCTHOCTU, TO
3TO O3HAYaeT €€ KOpPpeKmHOCHb, T. €. OTCYTCTBUE HapyLIEHUH
BCEX H3BECTHBIX OrpaHMYEHMH. ACIEKTHI [EIOCTHOCTH HEoOXo-
JUMO YYUTBHIBATh KaK MPU MPOCKTHPOBAHUU Oa3bl JAHHBIX, TaK
1 BO BpEMs €€ MCHOoJib30BaHUsl. OrpaHUUYeHUs LIETOCTHOCTH, KaK
U IpaBujia 0€30MaCHOCTH, XPaHATCSI B CHCTEMHOM KaTallore.
OHu npUBOAATCS B AcicTBUE noAacucTeMoi nenoctHoctu CYB/I,
KOTOpas OTBEYAET 34 OTCIICKUBAHUE BBITIOJHIEMBIX TMOJIH30Ba-
TelneMm orepauui (INSERT, UPDATE, DELETE) U TapaHTUDPYET BbI-
MOJIHEHUE TOJIbKO TE€X, KOTOPHIE HE HAPYIIAKT WU3BECTHBIX CHUC-
TEME OrPAHUYCHUH.

OrpaHI/I‘ICHI/IH HCJIOCTHOCTHU B O6].I_ICM BUC COACPXKAT mpu KOMNo-
Henma:

CREATE INTEGRITY RULE wumMmsa
OrpaHnueHnue

[ ON ATTEMPTED VIOLATION pemcTBUE |

HapaMeTp uMsa ABJIACTCA UMCHEM JAHHOI'O OI'PaHUYCHUSA, KOTOPOC
PETUCTPUPYETCA B CUCTCMHOM KaTaJIore. OFpaHI/I‘{CHI/Iﬂ OCJIOCTHO-
CTHU BCCrja MpoBEpAOTCA HEMCAJICHHO IIPU KaXXaou oIrepanuun 00-
HOBIJICHHA.

Orpannuenne — BBIPAXCHHUEC, KOTOPOMY MJOJIDKHO YIOBJICTBOPATDH
OI'PaHHUYCHHUEC LICJIOCTHOCTHU. OrpaHI/meHMe HCJIOCTHOCTH YAOBJIC-
TBOPACTCA TOrga M TOJIbKO TOI'Jd, KOI'la 3TO BBIPAXCHUEC UCMUH-
HO, a HApyacTcCd, €CJIN 3TO BbIPAXKCHUE JI0ICHO.

JupekTuBa ON ATTEMPTED VIOLATION — peaxyusi Ha HApyuienue,
YKa3bIBACT CUCTEME TE€ JICHCTBUS, KOTOPbIE HEOOXOMMO BbIIOJI-
HUTb MPU MOMbITKE MOJIb30BATENIs HAPYIIUTL OIPAHUUYEHUE LIETIO0-
CTHOCTH.

OrpaHuyeHusi LUEJIOCTHOCTH MOXHO KjaccupuUMpOBaTh MO Clie-
OYIOLIUM KaTErOpUSIM:

a OI'paHHUYCHUA JOMCHA — 3aJal0TCA JOIIYCTUMBIC 3HAYCHHUA IS
JaHHOI'O AJOMCHA,



BcrnomozamenbHble acnekmel 6a3 0aHHbIX 167

Q

Q

B

OrpaHMYEHUs aTpUOyTa — 3aJAIOTCS JOMYCTUMBbIC 3HAYCHUS
JUIs JTaHHOTO aTpulyTa;

orpaHuueHUs TaOJMLIbl — 3aJAl0TCI JIOMYCTUMbIC 3HAYCHUS
JUISL JAHHOT'O OTHOIICHMS; KaK MPaBUJIO, OTpAaHUYCHUST TaOJu-
L[bl OTPAHUYUBAIOT 3HAYEHUS, KOTOPbIE MOTYT ObITh B 3aIUCSX
TaOIUIbL,

LIEJIOCTHOCTb MO CChIJIKAM — Mpearonaraer oOecneyeHue Le-
JIOCTHOCTM OTHOLLEHWIA MOTOMOK/NMPENOK, KOTOpbIE MOJAEP-
JKUBAIOTCS MEPBUYHBIMUA U BHELIHUMH KIIFOYAMH;

OorpaHuyYeHusl 0a3bl JAHHBIX (JI€TOBbIE MpaBUJIa UM yTBEP-
KACHUS) — 3aJarl0T JONYCTMMbIE 3HAau€HUs [UIsi Bcel Oaszbl
JAHHBIX W CBS3BIBAIOT B PA3JIMYHBIX BBIPAXKECHUSX 3HAYEHUS
CTOJIOLIOB U3 pa3HbIX TabuI 60a3bl JAHHBIX.

cranaapte SQL orpaHuyueHust HETOCTHOCTU OOBIYHO JAENSATCS Ha

TPpU KaTCTOpHUU:

a
a
a

OTPaHUYCHUS IOMEHA;
orpaHuycHus 0a30BOM TabIULIbI;

oburre orpaHn4eHust — "yTBEpKAEHUS .

OO6mue orpanudeHuss B SQL co3garoTcs ¢ MOMOIIBIO YTBEpKIe-
HUS CREAT ASSERTION (cum. 2nagy 4).

IHpumep. TlocTaBlIMKaM CO CTaTyCOM MEHbIIE 5 HEJb3sl MOCTaB-
JIATh TOBaphbl B KojuecTBe Ooree 250.

Pewenue.

CREATE ASSERTION Allowed

CHECK (NOT EXISTS (SELECT *

FROM S, SP

WHERE S.STATUS < 5
AND S.S# = SP.S#
AND SP.QTY > 250));
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Tpurrepbl

Tpurrep mnpeacraBisieT cobOl aBTOMATHYECKU BBIMOIHIEMbIi
npoueaypHbid SQL-KOJA, KOTOPbIA aKTUBU3UPYETCS NMPU KaKOM-
100 cOOBbITUH, CBSI3aHHOM C U3MEHEHUEM JaHHbIX. Tpurrepsl sB-
JISIIOTCS] BAXKHBIMU OOBEKTaAMU MPU padoTe ¢ 6a30ii JaHHBIX U MO-
YT UCNIOJIB30BATHCS ISl CIECAYIOLIMX LIETICH:

U nojiepkka CCbIJIOYHOM LEIOCTHOCTH MEX 1y TadauuamMu 0as3bl
JIAHHBIX;

U aBTOMaTHM3alMs HEKOTOPBIX omepaluii paboThl ¢ JAHHBIMU U
BbIIaYa COOTBETCTBYIOLIMX KOPPEKTUPYIOIIMX PEKOMEHIALNN
MOJIb30BATENSAM Oa3bl JAHHBIX;

1 oOGHOBIEHME TAOJINLI;
W moGaBneHue 3anuceid B TaOIHULIBL;
U BBI30B XpaHUMBIX ITPOLIEAYP.

Tpurrepsl pacluMpsOT BO3MOXHOCTU CUCTEMbl C 0a30M JAHHBIX
1, KaK NMPAaBUJIO, JI1 HUX CIIPABEIJIMBO CIIEAYIOLIEE:

a HHUIHUAIW3aluda TpUrrepa npoucxoauT 4O WU ITOCIIC BbI60pa,
BCTABKU WUJIM YAAJICHUSA CTPOKU JAHHBIX]

U cBa3b ¢ Tabauued 6a3bl JaHHBIX, TPUYEM ¢ KaX a0 Tadauuei
0a3bl JAHHBIX MOXKET OBbITh CBSI3aH OJUH WIIH 00JIee TPUITEPOB;

U Tpurrep BBIMOJHSETCS KAaK 4YacTh TPAH3AKIMM, KOTOpas ero
MHULIMMPOBAJIA.

CuHrakcuc tpurrepa (Hanmpumep, /uisi cepBepa InterBase) mpen-
CTaBJisieTcsl B 0011IeM BU/JIE CTIEAYIOIUM 00pa3oM:
CREATE TRIGGER Mmsa tpurrepa FOR UMdA TaGIMIE

[ACTIVE | INACTIVE] (BEFORE | AFTER) (UPDATE | INSERT |
DELETE)

[POSITION Umcio]
AS
BEGIN

Tenmo Tpurrepa;

END
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B naHHOM ciyyae KJIIOUYEBbIE CJIOBA ACTIVE M INACTIVE OINpPEIEs-
I0T aKTUBHOCTb TPUITEPA cpa3y mociie ero cosganud. Ilo ymomnua-
HUIO YCTAHABJIMBAETCS MapaMeTp ACTIVE, U CO3JAHHbIA TPUITEP
MPU HACTYIJIEHUM COOTBETCTBYIOLLIErO COOBITUSI BbIMOJHSIETCS.
Ecnu yCcTaHOBIIEH mapaMeTp INACTIVE, TPUITED SIBJISIETCS HEak-
TUBHBIM, U IIPU HACTYIIJIEHUU COOBITHUS BBIMOJIHATBLCA OH HE OyJIeT.
Co31aHHbIN TPUITEP BCEIr/1a MOXKHO aKTUBU3UPOBAThH MO0 Acak-
TUBU3UPOBATb.

IlapaMeTpbl BEFORE U AFTER 3aJIal0T MOMEHT Hauala BbIIIOJIHEHHUS
TpUITEpa — 10 WM MOCJIE HACTYIJICHUS COOTBETCTBYIOUIETO CO-
OBITHS, CBA3aHHOTO C UI3MEHEHHUEM 3aIUCEd.

HapaMeprl UPDATE, INSERT W DELETE ONPCACIAIOT, MPU HACTYII-
JIGHNU KaKOT'O COOBITHS BLI3bIBACTCS TPUITCP: NNPHU PEAAKTUPOBA-
HUH, I[O6aBJ'[eHI/II/I b0 YAaJICHUHN 3aIMCEel COOTBETCTBEHHO.

I[J'[H OJHOI'O COOBITHS MOYKHO CO30dTb HECKOJILKO TPHUITEPOB, Ka-
JKOBIM W3 KOTOPbIX 6y,£[€T ABTOMAaTUYCCKHU BBIITOJTHCH (GCJ'II/I Haxo-
JAUTCA B AaKTUBHOM COCTOHHI/II/I). HpI/I HaJIN4YUMU HECKOJIbKUX TPHUI-
I'époB MOPAAOK HX BbI3OBaA (BbIl'IOJ'IHeHI/Iﬂ) OIIpEACIACT YHUCIO,
YKa3aHHOC B OIICPAHJAC POSITION. TpI/IFFCpr BBIMTOJIHAOTCA B I1O-
PAAKE BO3paCTaHUsd 3TUX YHUCCII.

Co31aHHBIA TPUITEP MOXHO yAAIuTh 1100 u3MeHuTh. s yaa-
JIEHUSI TPUITEPA UCIMOJIb3YETCsl OMEPATOP DROP:

DROP TRIGGER Vmsa Tpurrepa;
I[J'Ii[ HU3MCHCHUSA IIPUMEHSACTCA OIIEpaTop ALTER:

ALTER TRIGGER UMma tpurrepa FOR VMa TaCaulel

[ACIVE | INACTIVE] (BEFORE | AFTER) (UPDATE | INSERT |
DELETE)

[POSITION Umcio]
AS
BEGIN

Tenmo Tpurrepa;
END

Ilocine BbIMOJHEHUS oneparopa ALTER TRIGGER MNPCAbIAYLICC
OIMMCaHHC TPUITEpPA € 3aJdHHBIM UMCHEM 3aMCHACTCA HOBLIM.
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Teno Tpurrepa NporpaMMHUpPyeTcs aHAJIOTMYHO MPOrpPaMMUPO-
BAHMIO TE€Ja XPAHUMOW MNPOLEAYPbI, JJIsi YErOo MCIOJIb3YyETCs
CrielMajIbHbIN S3bIK, MO3BOJISIONIMI TaK)KE CO3JaBaTh XPAHUMbIE
npouenypbl. st gocTyna K 3Ha4EHMUSIM CTOJI0LA UCTOIb3YIOTCS
CJIEYIOLNE KOHCTPYKLMU:

U o1D.Mma crontua — oOpallleHue K CTapbiM (0 BHECEHUS W3-
MEHEHHMI) 3HAYCHUSIM CTONIOLA;

U NEW.MMa crontua — oOpallieHHe K HOBBIM (IOcCiie BHECEHMS
M3MEHEHWI) 3HAUEHUSIM CTOJIONA.

Ilpumep. Co3aath TPUITEP, PEAIM3YIOLIMI KACKaJIHOE U3BMEHEHKE
B Tabnuue session ResuLTs (Cpaya npeaMeToB) MpU M3MEHEHHUU
Ha3BaHUs NpeAMETOB B Tabnuue suBJeCTs ([Ipeamerst).
Pewenue.
CREATE TRIGGER REFRESH FOR SUBJECTS
ACTIVE
BEFORE UPDATE
AS
BEGIN
IF (OLD.SUBJECT ID <> NEW.SUBJECT 1ID)
THEN UPDATE SESSION RESULTS
SET SUBJECT ID = NEW.SUBJECT ID
WHERE SUBJECT ID = OLD.SUBJECT ID;
END

Ipumep. Co3gath TPUITEP, PeaTnu3yIONINNM KacKagHoe yaaJlecHUe B
Tabnuie SESSION RESULTS MpPU YAAJeHUM 3amnuceid B TaOiuue
STUDENTS (cM. puc. 4.3).
Pewenue.
CREATE TRIGGER DELETION FOR STUDENTS

ACTIVE

AFTER DELETE
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AS
BEGIN
DELETE FROM SESSTION RESULTS
WHERE SESSTON RESULTS.STUDENT ID =
STUDENTS.STUDENT TD;
END

Co3paHue reHepartopoB

He Bce CYB/Il obGecneunBaroT coszmanue s Tabimi, aBTOMHKPE-
MEHTHOT'O THUIIA JAHHBIX JJIs1 0OecreueHusl yCTAaHOBKH YHUKAIbHO-
cTu 3HaueHui crosiOua. Ilosromy juisi obecnedyeHrss yHUKAIbHO-
CTH 3HAYEHUI KITFOUYEBBIX CTOJIOLIOB UCMOJIb3YIOTCSI TEHEPATOPHI.
I'enepaTop cozmaerca cneayronmm onepatopoM (cepsep InterBase):
CREATE GENERATOR VMg reHepaTopa;

SET GENERATOR Mmsa renepaTopa TO HauajbHOe 3HaueHUE;
HadanbHOe€ 3Ha4Y€HME NPEACTABIISIET COOOU 1L[E€710€ YMCIIO, HAUYUHAS
€ KOTOporo GopMUPYIOTCSl YHUKAJIbHbIE 3HAUEHUS TeHEpaTopa.
OOpallieHHe K TEHEpATOPY MPOUCXOAUT C MOMOILBIO (PYHKIIUM;
GEN ID (Mma renepatropa, llar);

[anHas ¢yHKIIMS BO3BpallaeT 3HAUEHWE, YBEIIMUEHHOE Ha 1EJ0-

YUCJICHHBIN 1Iar OTHOCUTEILHO MPEAbIAYIIEro 3HAYCHUs TeHe-
paropa.

( 3amedyaHune )

Mocne onpeaeneHna Ha4valbHOro 3Ha4eHuA reHepaTtopa N3MeHATb ero
Henb3g. Takke HeNb3s N3MEHATL war. HeBbINONHEHWE 3TOro npasuna
npmneeaeT K TOMy, YTO reHepaTop MOXeT BO3BPaTUTb HeyHMKallbHOe
3Ha4YeHne Co BCEMW BbiTEKaloWMMN NocnencTBUAMN.

Ipumep. Co3pmaTb reHepaTop, OOECNeunBAIONIUI  YHUKAIbHbIC
3HAaueHUs Il CTOJIOLA SUBJECT ID TAOJMLbI SUBJECTS (CM.
puc. 4.3).
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Pewenue.
1. Co3paercsi reHepaTop SUBJ GNR € HadajbHbIM 3HAUYEHHUEM,
PaBHBIM JIECSTH:
CREATE GENERATOR SUBJ GNR;
SET GENERATOR SUBJ GNR TO 10;
2. OOparieHus K cO3AaHHOMY T€HEpaTOpPy MOXKHO peaju30BaTh B
TeJIe TPUITEpa;
CREATE TRIGGER STUD SUBJ FOR SUBJECTS
ACTIVE
BEFORE INSERT
AS
BEGIN
NEW.SUBJECT ID = GEN ID(SUBJ GNR, 2);
END

XpaHuMble npoueanypbl

XpaHuMas npolueaypa npeacTaBiseT co0ol MmoamnporpamMmmy, Ko-
TOpas pacrojiaraercs, Kak MpaBUiio, Ha CEPBEPE U BbI3bIBAETCS U3
MPUIIOXKEHUST KIIMEHTAa. VM crnob30BaHME XPAaHUMBIX IPOLEAYP
YBEJIMYUBAET CKOPOCTh JOCTYMa K 6a3e maHHbIX. [IpenmyinectBa
HCIOJIb30BAHUS XPAHUMBIX MTPOLEAYD:

U npu nepegaye mo ceTu CEpBEPY MEPEIAETCS AOCTATOYHO KO-
poTKOE MMs OOpaleHHs] K XPAHUMOM MpoLeaype BMECTO TEK-
cTa 3arnpoca, KOTOpblid HAMHOT'O JYIMHHEE TAHHOTO UMEHHU;

U xpaHumas mpoueaypa He TpebyeT MpeaBapUTeIbHONW CHHTAK-
CUYECKOU MPOBEPKU (B OTIMYME OT 3aMpoca);

U xpaHuMbie MPOLEAYPHI SBISIFOTCS OOIIMMHU AJI BCEX MPUIIOKE-
HUI-KJIIMEHTOB M PEAIM3YIOT €ArHble npaBuiia padboTel ¢ 6a3oi
JIAHHBIX;

U 17151 BBITIOJTHEHUSI XPAHUMOW Ha cepBepe MpOoILeypbl B MPUIIO-
YKEHUU UCTOJIb3yeTCs KOMIIOHEHT StoredProc.
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CuHTaKcHC XpaHUMOM mpoueaypsl (cepBep InterBase) MoxeT ObITh
MpeJICTaBIICH B CIIEAYIOIIEM BUe (BKIII0Yas UCIOIb30BaHHE COOT-
BETCTBYIOIIMX pazaenutened —","u";"):
CREATE PROCEDURE ViMsa_ mpouenyps
/* CHOMCOK BXOIHEIX [IapaMeTpoB: */
(<Mma_napameTpa> <Tun_napameTpa>,
oy
<ma_napameTpa> <TuUn_napameTrpa>)
RETURNS
/* CHMCOK BEIXOIHHX [apaMeTpoB: */
(<Mmsa napamerpa> <Tun napamerpa>,
.t
<Mmsa napamerpa> <Tun napaMmerpa>)
AS
/* Hauamno TeJsia npouenypu */

/* OOBABJIeHMe TepeMeHHHEX (onucaTesbHas yJacTbe TeJja
opouenypn) */

DECLARE VARIABLE <MMda nepemeHHOU 1>
<Tun nepeMeHHON 1>;

.7

DECLARE VARIABLE <lMA NepeMeHHOM n>
<TMH_nepeMeHHoﬁ_n>;

BEGIN
/* VicnosHuTesbHAd UYacTh Tejia npoluenyps */

<OmepatTop 1>;

<OmnepatTop n>

END

/* Komen Teja npouemypsl */
ITocne mMeHn mpoLEayPbl UIET HEOOS3ATENIbHBIA CIMCOK BXOJ-
HBIX MMAPaMETPOB, C MOMOIUILIO KOTOPBIX U3 MPUIOKEHUS B MPO-

Leaypy MepeaaroTcs UCXoaHbIe JaHHbIe. [locne KiIo4YeBoro ciosa
RETURNS YKa3bIBAETCSI CMUCOK BBIXOJHBIX MapaMeTpoB, ¢ MOMO-
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LIbI0 KOTOPBIX B MPUIIOKEHUE MEPEIAIOTCS PE3yIbTaThl BbITOJIHE-
HUSI POLIETYPHI.

IIpu 3apaHuKn MMEH MPOUELYP M MAPAMETPOB PEKOMEHIYETCSl MC-
M0JIb30BaTh MHEMOHMYECKME MpaBuiia. Tak, Hanpumep, UMs Mpo-
LeIypbl MOXKHO HauMHAaTh ¢ npedukca p (0T Procedure), umst Bxoa-
HOro mapamerpa — ¢ mnpepuxca ip (oT Input Parameter), mms
BBIXOJHOTO Mapamerpa — ¢ npedukca op (0T Output Parameter)
U T. A. Ilpn ucnonb30BaHUM MapaMeTpa B BBIPAXKEHUSX Tela Mpo-
LIeIyPbI MIEPE]l Er0 UMEHEM CIIEYET YKa3biBaTh 3HAK ":".

Teno npoueayppl COCTOUT U3 ABYX YACTEU: OMUCATEIILHOU U UC-
MOJIHUTENLHOU. B onucaTeapHON 4acTu OOBSIBISIIOTCS MEPEMEH-
HbI€, KOTOPbIE€ UCHOJb3YIOTCSI BHYTpU npoueaypbl. JlaHHbie ne-
PEMEHHbIE SIBJISIIOTCS JIOKAJbHBIMU W MCHOJb3YIOTCS TOJIbKO
BHYTPHM KOHKPETHOM NMpoueaypbl. B MCMONMHATENBHON YacTH Ha-
XOJAUTCS COBOKYMHOCTH OMNEPATOPOB (10O, KAaK MUHUMYM —
OJIMH), BBITTOJTHSIOIINX HEOOX0oauMbIe AeiicTBus. 110 aHamorum c
a3bikoM  Pascal, omepaTopbl 3akiiouaroTcss B ONEpaTOpPHbBIC
CKOOKH BEGTIN UM END,

Co3paHHyI0 NPOoUEAYPY MOXKHO yAATUTh UM U3MEHUTh. g yaa-
JICHHUA IPOLUCAYPHI UCITIOJb3YETCA OIepaToOp DROP!
DROP PROCEDURE ViMsa_mpouenyph;
N3menenue npoucaypbl BbIIIOJIHACTCA C IMOMOIIOBIO OI€paTopa
ALTER:
ALTER PROCEDURE VMg nponenyps
/* CHOMCOK BXOIHEIX [IapamMeTpoB: */
(<Mma_napameTpa> <Tun_napameTpa>,
Ny
<ma_napameTpa> <TuUn_napameTrpa>)
RETURNS
/* COMCOK BHXOIHHX [apaMeTpoB: */
(<Mmsa napamerpa> <Tun napamerpa>,
.
<Mmsa napamerpa> <Tun napaMmerpa>)

AS
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/* Hauaso Tesa nOpouenyps */

/* OOBABJIeHMe [epeMeHHEX (onmucaTesbHas yJacTbe TeJja
apouenypH) */

DECLARE VARIABLE <lMda nepemeHHOU 1>
<TMH_nepeMeHHoﬁ_l>;

.7

DECLARE VARIABLE <VMda NepeMeHHOU n>
<TMH_nepeMeHHoﬁ_n>;

BEGIN
/* VIcOJHMTeJbHasa YacTh Teja Opouemyps */
<OmepaTop 1>;
.7
<OnepaTop_n>
END

/* Koren Teja Opolemype */

ITocne BBIMONHEHUS OMNEpPATOpa ALTER PROCEDURE MMPEIAbIAYILLIEE
OINMUCAHWE XPAHUMOM MPOLEAYPHI C YKA3aHHBIM UMEHEM 3aMEHSIET-
sl Ha HOBOE.

U1 HanMcaHMs XPAaHUMBIX MTPOLIEAYP U TPUTTEPOB MCIOJIb3YETCS
S3bIK XPAHUMBIX MPOLEAYDP, MPEACTABIAIONIMNA NTPOUEAYPHBIN all-
ropuTMUUECKUN s3bIK. CHUHTAKCUC SI3bIKA XPAHUMBIX MPOLIEIYP
cepBepa InterBase moxox Ha cuHTakcuc sizbika Pascal (j1exarero
Takxe B ocHOBe Delphi).

HpOBe,ZICM KpaTKI/II\/'I O630p COCTABJIAIOIIHUX SA3bIKA XpPaHHUMBIX
NpoLeayp.

B tekct npouenypsl (Tpurrepa) MOXHO 100aBISITh KOMMEHTAPUU
JUIsl y1o0CTBAa BOCIPUATUS JIMCTUHIA NpoLleaypsl (tpurrepa). s
OIpeACTICHUsI KOMMEHTAPUEB UCIIOJIb3YIOTCS CUMBOJIBI CJI3LI, Ha-
KJIOHEHHBIW BITPABO, W 3Be304Ka: /" u "+ /",

OnepaTopbl, KOTOPBIE UCMOJB3YIOTCS B TEJIE MPOLEAYPHI, MPEa-
cTaByieHbl B Ta61. 5.1. Kaxaplit onepaTtop A0MKEH 3aKaHUUBATHCS
TOYKOM € 3aMSTON (KpOME COCTABHOT'O ONEPATOPA).



diouniad nmHxdes g soLsTogadau x
miodLo 19L089INUND B ‘@) SMHBhEHE BOloked
-negondu P UOHHaWadaU NOHHBLPUKOLB

! (s)¥Edan = x

gy =P

1 {02) I¥HOUYA X HTIYIUVA HUYIDEd
TEIDEINTI P HTIVIVNYA HUVTIOEA

godoledaHal 19g90¢€199

axolel e ‘UnmiHAG amioauaLeaosaLrou n
a19HHa0d 109 ‘aodlawedel 1 XIGHHawadauU
BHOWM ‘BMHOhBHE 91BE0E£ILI0OLON OHXON
BuHaxediag aoTHedaUo aaLloane g (e
-onImo LaenmHeog 19dATanodu nmHeHLrouIqe
ndu aheHK) 19UNL SIFNNLOBING0D 918NN
I9HEEBQO anHaxedIag N seHHaWada| |
"BOLNEBLD 8H 8anhoLleogT edLawedel OJ0OH
-Foxiaa woHanm Tadou ‘aodionwedeu xiaH
-Foxi98 1 XI9HHaWadaL XIGHALIe)OL BHOWM
qLedg19ceNA OHXO\ "M1OBh N08SLr 8 OHees
nodoLox BAK ‘UoOHHaWadaL yoLaeanesondu
1 BUHOKRAI98 SUHOhBHE BOLOBLIOUKIGE BUH
-eaneaoundu edoLedauUo NMHBHLoUIag ndy|

! connoxedrag>
= <YOHHOWOdSI BW|[>

snHeaneaondu
doledsup

OHH88191891009
Bler 1 exodlo ‘viqursh :goumnt XmmoiAr
-alLrd 3 dM K T3S ‘ITequnN XI9HHaWad

-8U ndL BOLOIBLIEKAQ0 SBhALD WOHHET g

{HIVA eledM HTIVIUVA HUYTIDEA

1 (02) AYHDIYA
I35 HTIIYIUIYA HIVYTIOHd

TEIDEINT
IoqumN HTIVIIVA HIYTOHd

1adArenodu naemoifa
-101991009 udLAHE o¥auroL 1oikaLona?
N MNISHILBYNOLF BO1OIBLIAK ai9HHaWada |

*27ep ogulr xeyoaea ‘denndu
-BH ‘9SegJaju| a0NQLUOL) I9UML BOLOIBLIEE
XI9HHoWadaU BUT nweunt nniannoAuotf

NA&OEEQEQQQDHDSHV
<UOHHOWOJSI B>
HTIVYIIYA HIYTOHd

XI9HHawadau
BUHaLrasa.9o doLedsuQ

doanudyy

9UHEIUNUQ

doliedaup

dApenodu xiawnHedx exiqes [adowedsu() "L ¢ ehniroe




UMHBHBNEN £8Q BOL8BLOO
3 MoOHHBWadaU noaoy0dLd SUHBKhEBHE B
‘GG 8VHBheHE BoLlaeanegondu p NOH
-HawadaL 1ogoLdnh 0L ‘BOL8KHLIOUIGd 8H
angourdA uurog “(doledauo MoHgR1009 9
I9HOHNT94.90 BUHeaneaondu Iadoledauo
anmoiAaLo1981009) soLoieaIdoedgd 1 n p
XIGHHBWBAOU BMHOhEHE OL ‘UL1BLU SMIHAN
¥ NOHHBWadaL NOSOLONh BNHBKEBHE ULIDT

‘69 = D HSTH
aNd

un = 3

‘0 = P NIDHE NHHL

(6 > x) 41

:godoledsUo 010HER1D0D
1 oloHaowuoA suHegosquouomn demnnd|]

edalindl uum

1adArenodu ewral 1I9doLedauo o2g axoiel
18BHUTa9.90 doLedauo NOHEE1D0D) "BD
-1Mge1) 9H NOLBLEE O BYhOL (AN Tadou)
edoLedauo 010HER1I0D SNTHON g “eLmiun
xedoredauo n xedoredauo xiaHaOLDA

a BOLoAcauouom doredauo NOHERLO0D
019eh 99rogueH ‘edoLedauo ankhuLeH
BOLOBNOALOT 817 ‘9L08IN WOQOILr 8 BI9LE]
-euouoed Laxow doredouo noHaeLI09)

‘pPUL nUThag

NINE)IQOMD MINIGHdoledauo oiAHHehUHedIO
‘godoLledaLo XI9Q0iLr BLIOMK 01OHAL0g
-enmodu em AuuAdl nogoo LaklraeLorad|]

aNH

<N dozedsup>

4. v .

<17 doxedoup> NIODII

doLedauo noHaeLo09)

donudy

auHeOUUQO

doiedauQ

(enHaxwopodu) -G enntroej




I+

u + ¢

oa (0T

=> Uu)

aNH
= u
= s
NIDHEG
ATTHM
T =u

‘0 =58

mIQOoNO a19HdoLedauIo

9 9LMhoiLniee OHXAH xu o1 ‘sodoledsuo
OMAUIOM08H dLMHUouI9d BoLaAgadL awniuh g
UL "amMgoLroA SOHHEERNA BOLOBToILIQOD
eMoU ‘dou xa1 o BO9LBHLUOUISE L8TAQ ‘0a
BEOLD 9LIO0U MI9HHaxoLouoed ‘doiedsup

"MMaoLdA Xi9H
-Hauaraduo unHaroirgos ndu aodoled
-9U0 19uuAdl suHadOo180U LoRaNKaLI990)

! <doxedatp> 0d
(<em=EoUDL>) HTIIHM

(edoiaou doredsuo)
ewinn dotedsup

WISHEOLIOA es ummoiATaLrd ‘doredsuo eH
BoLoeadou ax Acedd anHoraeduA suaoLroA
WUMHBHLIOLIa3H ndu aenAud wodeL g “LoiAa
-191A910 ‘WnH es numoiAraurd ‘doredsuo n
ASTH ogoLrd :andod noHHamMed) oo g edoL
-edaLI0 0JOHEOLDA auHaHaWmndU OHXomeog

"MINIGHERLO0D 91199 1A1on 19doledauo aigH
-Heff "¢ doxedsio BOLOBHOUIGE SBhALD
woHauiodu g ‘1 dozedor) BO1oBHLOU
-198 oL ‘(HNY.L SUHOhBHE LOOAIN "9 ") OH
-HNLOM aMaoLrdA nudd :nosedgo WMMOIATY
-8Ur0 BoLaBHUoUIgg doredauo NIGHEOLDA
"BUML OIONIDhMIOL duHaXedIag nogoo
loplLrae1oradu aMgoLdA “XBUHSLOMIGE
ndu anHsLrg1e8 91eg0cnHeldo LaBLoge0] |

! [<z dozedsug>
q3571H] <1 dozedaup>
NHHL (<®ME0OLUDA>) AT

doLedauo nIAHEOLOA

doanudyy

9UHEIUNUQ

doliedaup

(enHaxwuopodu) L*¢ ehnirge




(eohoTduy

ehuuroel) snisnduradu oiodoloy

-oH aoMMHITAdLOD BUT elevudes ssHIT'ado
n 191euudes BNNAD BRIMOQO BILOIBLIOUA
-198 nodoLoy a ‘sentes 399 edArshodu
BeWNHedX Bo1ae’e0d adanndu WOHHeT g

aNg
paygdo:
‘ungdo: OLNI
o9AhoTdwd WOUA
(AaeTes) 9AY
‘(RxzeTes)KWAS
LOATHS
NIDHd
SY

(I¥OT1d

pbaygdo SNYNLAT

‘1¥0T14 ungdo)
senTep 199 FINAED0¥d HIVIMD

(bav) soHado ‘(wns) enwAd ‘demndueH
‘UINBUTMIHAD NINMNOSKNLONLELD 0D 8108INg
BoLaAeqrouon o1oen doredsuo nigHHed

"1LOATHS edoledsuo

BUHaHLoUI9g aLeldurAead 8 NOHHBhALS

-oU ‘wiodLd 80NIQLIOL) BMHOhEHE 19HS08D
-ndu a11ag 19HXLUoT wiadoLoy ‘diawedeu
noHIroxiaa nuwm oiAHHaWadau LoeaiqseyA
‘BMh018081 aLroou LaAraLro aodoLoy ‘B

*AodLo AHO oxauroL

Loemedacoa oH “YodLo oxauoNoeH 1aed
-nglo (1oITIS AdoledsuUo OHhUIOLBHE)
nouvuee edogiaa doLedsuo nnH

-aHUoUI9g Wa080 nd| | ‘wedlanedeu UM
WiIGHHaWadaL WIGHHesEIA BoLoieanesoundu
miodLo nowsemedasog 90NQLIOLD BUHBK
-eHg “Aiod1o AHTO 1eemedacoa niadoLox
‘LOATHES doledouo nogod LosLraeLorad|]

L <BWY>
‘<EW>' OLNI

(nod1io) no
-uuee edogiaa doredaup

aLninN g BOLOIBLIELO8MADO IGWNAD
SvHeaMULBMEH U Uaouh dogadsy o) or
| 1O U8ouh I9WWAD 18hoifol BoLeKHLoLUIGg

doanudyy

9UHEIUNUQ

doliedaup

(enHaxwopodu) -G enntroej




sTqer

WO¥d onTep

LOATHS 404
‘0 = ¥
NIDAd
£GADALINI X

ATAYIIYA TIYTIOAd
{MADALNI U
ATAYINYA TIYTIOEAd
Sy
(4AOHAINT wngdo) SNINLAY

I2qUNN HINAHAD0dd HIVHIED

Od B8O SLUO0U MIGHHEERYIA

‘do1edauo BOLBKHLIOUISE XUH €N NOTXEN
BUT 10373s Adoledsuo oHoeLr109 nad
-uuee edoglo awuoo] | ‘naouues AlLogedgo
1 OH ‘d0gLO OMALIOL BH dlegeires LaON
naosuuee XuiauodosH edogiqaa doitedauQ

*(MOHTO NH oguLr) nesuuee
OoN4ALIOMO8H qLeimedasog LaxoW niadoLox
‘LOETHES doledouo nogod LosLraeLorad|]

{«doxedan>
0a <uouuee edogEd
doxedsup> vO4

Nnadsuuee XmMA9UOoNISH
edogiqa doredsuQ

aodLewed

-eu xi9HIoxa LoH 19dAranodu nowseand
-1ewooed £ Anwediodu oiAmoiesiacias a
BUHBhEHE 919HHRY Loiemedasoa ai9do.Lo)
‘baygdo numgdo wedrsnweded WigHToxiqd
Boloieamegondu BUHOhBHE SI9HHBhALIO |

donudy

auHeOUUQO

doiedauQ

(enHaxwopodu) -G enntroej




SY

(L¥0Td onTeado ‘ (0z) d¥HIIYA
sweuangdo) SNINLAI

(I¥OTd
xepwonTeAdT ‘IVOTd UTWeONTeAdT)
Z onTea FYNAEDOMd HIVHUD

‘aod1anedeu xiIqHiTox

-199 BUHaheHe AdAreanodu oiAWnHedx uurm
anHaxouundu asmoieaiqsiaa g Leeradau
uiadoloy ‘anddsns doLedsuo soLoes
-19€BMA OQ BEOLD SLUO0U OLh ‘INSL MOOMLRE
XuNaLrodoaH edogiqaa edoledsuo 10 8D
-1L9BhMLILO NHBKEHE eledacoa doLedau(

{ANAdSNS
0a <uouuee edogEd
doxedsup> vO4

WUNHBhEHE
eledacos doredsuQ

ungdo disnwedeu NOHITOX

-19g codeh voLoemedacoda LeLrquhead nso
-uuee x1I9HHedQo10 x828 edogadau aLroo| |
‘nonues yoHradsho enTes” ehguoLd
OVHORBHE BH X IGNINAD OMHOKBHE Loedanh
-nwragh smHeanesondu doledsuo e ‘I9nuL
-QBL Uddnuee xa98 dogLO 18BanhaLdago
edogiag doiedaup oTqel  AnvugeL
snTeA  BhQUOLD OIOHHBLIOMKOLIBN UUHBK
-BHE ANINAD LOBLOMKIGE BRdOLON ‘TaqumN
edArahiodu sennHedx soloereo)

and
!x = umgdo
U 4+ X = X
0d u OINI
doanudyy 9UHBOULQ doliedaup

(enHaxwopodu) -G enntroej




snrea

‘oureuang 19NIQLUOLO 19BhOILNE XIGHHET
dogeH ‘xewenTeAdT m UTReNTRAdT
19dLonedeu s19HToXa LoisUSTaduo
eHoceueUT 1I9NnHed | -oHOseUBUT WOHHERT
-B€ 8 BOLUTOXEH Tewnio xiadoLoy A ‘unn
-eenHeldo 90MMHITAdLOD ITHSYHONTIS 19N
-urgel nonuee 1oiAeedgo XI9HHeT edogeH
010l€ UBdULBE 9100HUAN0E0Y)) "XI9HHET
dogeH LeenAuou sedoLoy ‘'z enTeA
edArohodu sewnHedx Bo1oRTE0D

aNd

aNddsns og =niepdo: ‘sweuansdo:
OINI xewentepadr: => onfep
ANV UTWenTeAdT: =< onTeA @IFHM

ookoTdwd WOYA
snte)  ‘sweuins ILDIATHS dY0J

NIDHd

XIGHHET

dogeH nogoo xnmoisLraeLoradu ‘naomnues
NLO0OHUAN0g09 anHaxkoumdu g Ledasos
wioshnied Laeanhaldago UMHBhBHE
eledge0d 1 naonLBE XMHAL0N08H edogiag
g0doLedauo aMHBE0EqLIOLION 9OHLIBING0))
"ladATanodu nonmnHedx naonuee XniaLoxo
-oH edogi9a 1oETHS adoLredauo g 8O
-1aAequrouon aNIdsNs doredauo OHhIAQO

donudy

auHeOUUQO

doiedauQ

(enHaxwopodu) -G enntroej




BOLOREURHEN

-e¢ 1I9dArsfiodu NoOHHET anHaHLouIqg
BOLOBUAHQO LelquAsad oL ‘OiuAH Heged
qUalULeT MULDT "U8dKh XA9T anHaLaY
lapHuouqd sedoLoy ‘AT edAenodu
BeWMHRJX BOLORTE0O 9BhALID WOHHRT g

aNd

‘AdT: / gdT: = 3Tnsaydo
aNd

LIXH

{0 = 3Tnsayud NIDId
NHHL

(0 = Ad) ar

NIDHd

SY

(I¥OTd 3Tnsaydo) SN¥ALEY

(I¥0Td AdT
‘IVOTd d4dT) AT F¥NAEOOMd HIYEMD

1qadAranodu edoredsuo

0JeHI'aLro0oU BUHBHLIOUIGE aLroou ax Asedo
1soxonodu AdAmenodu num Awnediodu
olAmoiegiagiag a suHawgaeduA enefadau n
19dAranodu enHamdesges ol ‘19Ag1014210
eroxiag doiedouo uurog AdAshodu nunm
Awwediodu oiAmoiegiqeiqa g suHaLrgaeduA
Ahetfadau Lesura1oemAoo n 1IadAranodu
NoWnHedx anHaHLoulqa Laemedyad||

‘IIXE

1adAranodu
€n eroxiag doLedsup

doanudyy

9UHeIUUQ

doliedaup

(enHaxwopodu) -G enntroej




TTeD 1adArehnodu 2 Tnseydo
Ad1ewedeu AnoHTToXI99 Bolaeanegoundu
‘aTa nodArenodu mansemedacos ‘1eL
-quAead "G m (¢ eudnh soloieradau suH
-oual sUT aodiewedeu xiIgHT'OxXa 89198h
-eY g "ATd Uaduh XA9T BUHaLaY AdATan
-odu oiAHHE 00 asHed Keimoieaiqsiqg
‘TTeD edAronodu sennHedx Ba1oRTEOD)

aNd

! (1Tnseydo) SANTYA ONINYALIY
(G ‘0€) ATQ@ FINAID0¥d HINDAXH

NIDHd
SY
(IL¥0T1d 3Tnsaydo) SNINLAY

TTeD HdNadEd0dd HILVYHID

9129081914010 1A10N

19diamedeu 1I9dArahodu nowseaiasiag

A aehAud WOHLOBh g ‘unedLsnedeu nn
-I9HTOXI99 N UINIGHTTOXE ‘INSHBINU INIGHHEE
-edA 9 AdATanodu oiAnnHedx Loediagias
2100EXT dotedsuQ 1adArshodu nonnH
-edx noJAdT egociqg BUT HoheHeeHTad| |

(<godnemweden
XIIHTOXIE MODUITD> )
SENTYA ONININLTI

[ («godnomeden:
XIIHITOXE MODUIID>) |
adArenod BW)
HINAHED0dd HINDHEXH

19dArah
-odu egoegiqa doledauQ

donudyy

auHeOUUQO

doiedauQ

(enHaxwopodu) -G enntroej




doLs evH
-8ingoo9o voLeewgoou ‘wodeagadad o WIGH
-Heesao ‘WBMHaXoLmdu aehALrd WOHHET g

{ud0LSa INIAT 1S0d

LHOHOLINO) UNMOoIAGLOL8g91000
91e90€9L0UON OIWNTOXQOBH olMHaXoLmdu
oleh BUT ‘edeades eH yoqleaodudLd
-niadee oHara1mdea’odu OHXLIOT BUHBX
-ouundu BMHSMQO0D 019MoIAgLOL891000
BUHOhALIOU BU'T Olh ‘ALNLONEE LOATOLD

‘BNLI9Q0D 0JOHHaLsaduo adeadad

BH nnHaLuALOeH ndu wesnHaxoumdu weog

BO18BeLN1900U 8nHaimgoo) ‘nodeadad

O WISHHEEKED ‘WBMHaXOoLMdL BNHaMQO0D

010doLONaH WiLq900ed BUT HoheHERHTTad ||

{ \BUIFQOD WA,
INHAT LS04

BWUHBMQO00
miLrqoou doledsuQ

donudy

auHeOUUQO

doiedauQ

(enHeRHOXO0) LG ehnLroe |




186 nasa 5

B 3aBMCHMOCTH OT TOrO, CKOJIBKO CTPOK NMOJIyYaeTCsl B KA4eCTBE
pe3yJibTaTa, MOXHO BBIJEIUTD CIEAYIOLIME BUAbI XPAHUMBIX MTPO-

LeaAyp:
U xpaHuMbIe TPOLEAYPHI, BO3BpAIIAIOIINE OAHY CTPOKY;
U xpaHuMble NPOLEAYPbHI, BO3BPAIIAIOUINE HECKOJIBKO CTPOK.

IMpouenypbl, KOTOPbIC BO3BpAIAIOT OJIHY CTPOKY, MPAKTHUYECKU
aAHAJIOTMYHbI TTpOIlelypaM si3bika Pascal u oOecriedynBaloT BO3BpAT
3Ha4YEeHUI BBIXOJHBIX MapaMeTpoB. Takue XpaHUMBbIC MPOIIETYPbI
TAK)X€ HA3BIBAIOT NPoYeodypamu Oeticmeust.

[Mpouenypsi, BO3BpaUalOlME HECKOIbKO CTPOK pPE3yJIbTaTOB,
BbIMOJIHSIOT BO3BpAaT HAOOpa JAHHbBIX, B KOTOPOM KaXKJasi CTpoKa
Pe3y/abTAaTOB SIBJSIETCS 3AlUChIO 3TOr0 Habopa JAaHHbIX, U Ha3bl-
BAaIOTCS npoyedypamu 6b1o0pd.

XpaHuMas npoueaypa BbiOOpa, Kak MpaBUIlO, BbI3bIBAETCS € TO-
MOIIBIO ONepaTopa BbIOOpPA SELECT, BHYTPU KOTOPOTO pa3Melia-
€TCsl BbI3OB MPOLEYPHI.

Ilpumep. BpI3bIBaTb XpaHUMYIO NpoLEAYypPY Value 2 (CM.
TabJ. 5.1), BBIBOJALIYIO (paMUIIMU U OKJaJbl COTPYJAHUKOB, 3HA-
YEHHUE OKJIaJa KOTOPBIX IPUHAJIEKNT 3aJAHHOMY JUAIIa30HY.

SELECT * FROM Value 2 (5000, 9000);

PyHKUUMN

Kaxk npaBuio, B si3bike SQL mMmeeTcst HeOOIbIIOE YUCIIO BCTPOEH-
HbIX (pyHkui. [Ipy HEOOXOAMMOCTH MONB30BATEIL MOXET CO3-
JaTh W UCIONB30BaTh (YHKIMUA, KOTOPbIE HY)XHO YacTO TMpHUMe-
HSTb.

DOyHKIMS, ompejaensieMasl MOJb30BaTENeM, MPEICTABISIET CODOM
OOBIUHYI0 (YHKIMIO, HAMMUCAHHYIO HA AJTOPUTMUYECKOM SI3bIKE
(Hanpumep, Pascal), koTopasi coxpaHsieTcst B BUAE JMHAMUYECKOM
6ubmmorekn DLL 1 MoxeT ObITh BbI3BaHA OOBIYHBIM CIOCOOOM.
B obmem cimydyae OMOMMOTEKA COAEPKUT HECKOIbKO (DYHKIIMIA.
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s obecnedennst BeizoBa (pyHkumu OC Windows HeoOXomauMO
3a/1aTh MyTh K COOTBETCTBYIOIICH OMOIMOTEKE.

I[OCTOI/IHCTBaMI/I HCIIOJIb30BaHUs Q)YHKL[I/II\/'I, CO3JaHHBbIX ITOJIb30-
BaTCIAMU, ABJIAIOTCA:

U pacumpenue cocraBa ¢pyHkimii s3pika SQL;

U BO3MOXXHOCTb MCIOJIb30BAHUS (PYHKIMH APYrHUMHM TPUIIONKE-
HUSIMU.

s ynorpeOiieHust (yHKUAM, OMNPEACTISIEMON IOJIb30BATENIEM,
HEOOXOMMO BBIMIOJIHUTD CIEAYIOLIUE JEHCTBUS:

1. Co3patbh PYyHKUMIO U BKJIFOUUTH €€ B COOTBETCTBYIOLLYIO OMO-
JMOTEKY (IIpU HEOOXOTUMOCTH CO3/1aTh TaKKe OMOIMOTEKY —
moaysb DLL);

2. O0BsABUTH PYHKLIMIO HAa CEPBEPE;

3. Bei3Bath pyHkuuio B oneparope SQL.

Ilpumep. Vicnonb3oBaHue (PpyHKLMM, BBITOJHSIOLIEH Cleayrolne
JedCTBUS: U3BJICUCHHE KBAJAPaTHOIO KOPHS M3 4YKCIIa M Mpubas-
JIEHWE KBaapaTa yucia (s Yucenn 00JbIuX MO0 PaBHbBIX HYIIIO).
WMs GyHKIMH — Action, HMSI OMOIMOTEKN — MyLibrary.

Pewenue.

B cpene Delphi koa 6M0IM0TEKN BRITTISIAUT CIEIYIOMIIM 00pa3oM:
library MyLibrary;
uses
SysUtils;
Classes;
function Action (x: real): real; cdecl; export;
begin
if x<0 then Action:=0
else Action:=sqgrt(x) + x*x
end;
exports Action;

begin end.
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B 3arosjoBke maHHOM @yHKHHH YKa3aHbl CJIOBA cdecl M export,
OonpeacIdrOIne CcorjaliCcHuda JJid napaMerpoB M Ha3HA4YCHUC
q)yHKL[I/II/I. Nwms SKCHOpTI/IpyeMOﬁ d)yHKL[I/II/I YKa3bIBacTCsA B pa3ac-
JIC exports.

Moayjib OUOAMOTEKU MyLibrary, KOTOPBIN MOJIyYeH B pe3yibTa-
T€ TPAHCJSALIMU, HEOOXOJAMMO CKONMUPOBATH B KATAJIOT, OTKY/a
oH Oynet poctyneH OC Windows (Hanpumep, C\WINDOWS\
SYSTEM).

OObsBNeHNe (YHKIIMM TOJb30BATENS HA CepBEpPE BBIMOTHACTCS
CIeAYIOIMUM 00pa3oM;

DECLARE EXTERNAL FUNCTION MMH7®yHKHMM [<Tumn IaHHBEX>,
<THI JaHHBIX> ]

RETURNS (<TwmI  OaHHBX> [BY VALUE] | CSTRING (<Ueoe
yycyo) } ENTRY POINT "3apernCITpUpPOBAHHOS MMA QyHKLMNM"
MODULE NAME "Mma CuCimorexm";

Takum oOpazom, umeem:

DECLARE EXTERNAL FUNCTION Action FLOAT RETURNS FLOAT BY
VALUE ENTRY POINT "Action" MODULE NAME "MyLibrary";

Huist ormeHbl 00bsiBIICHUST (YHKIIMU HA cepBEPE (yAaaeHus) HE0O-
XOMMO BOCIIOJIb30BAThCS OMEPATOPOM DROP:

DROP EXTERNAL FUNCTION <IMs OyHKLMI>;
[Tocne Toro kak moJib3oBaTeNnbckas (GYHKIMS OOBsBIIEHa, ee
MOYXHO MCNOJb30BaTh B orepatopax s3bika SQL Hapsay co

BCTPOEHHbIMU (YHKUUSIMU. Tak, BbI30B (PYHKIUU Action B OIle-
patope orbopa 3anuceid 6yIeT UMETh CIEAYIOMNI BU;

SELECT *

FROM Graphs

WHERE CoordY <= Action (CoordX);

JaHHblid onepaTop SELECT BblOMpaeTr M3 Tabjulbl Graphs BCE
3aMKUCH, JJ1s KOTOPBIX 3HAYEHUE CTOJI0UA CoordY HE MPEBOCXO-

JIUT CYMMbI KBQJJpaTHOT'O KOPHSI M KBaJpaTa yucjia U3 3HaYCHUs
CTOJIOLA CoordX.
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( 3amedyaHue )

JlokansbHasa Bepcus cepsepa InterBase He noppepxusaeT paboTy ¢
NoNb30BaTENMbCKAMMN PYHKUNAMN.

BoccTtaHoBneHue 6a3bl AaHHbIX

Boccmanosnenue cucrembl 0a3bl JAHHBIX — 3TO BO3MOXHOCTb
BO3BpalleHus 6a3bl JAHHBIX B IPABUIIBHOE COCTOSIHUE MPU JIFOOOM
cboe B paboTe CUCTEMbl, KOTOPbIA Cli€lajl HEMpPaBUIIbHBIM WU
MOJO3PUTENIbHBIM TEKYLIEE COCTOSIHME 0a3bl AaHHbIX. OCHOBHOM
MPUHLMUI, Ha KOTOPOM CTPOMTCS BOCCTAHOBJIEHUE, — NPUHYUN
uzovimounocmu. Takum obGpasom, eciu Jjirobast yactb MH(popma-
LMK, KOTOpasi COJIEPXUTCSl B 0a3ze JaHHbIX, MOXET ObITb BOCCTa-
HOBJICHA U3 JPYTrOMl XpaHUMOUW B CUCTEME M30BITOUHOU UHpOpPMa-
LMK, 3HAUYUT, Oa3a JaHHbIX BOCCTAHABJIMBAEMA.

TpaH3akuuun

s mpouecca BOCCTAHOBJIEHUS CYLIECTBEHHOE 3HAYEHUE MMEIOT
TpaH3akuuu. Tpauzaxyus — JEACTBUE WM CEpUs JCUCTBUM, Bbl-
MOJIHAEMbIX MOJIb30BATEAEM WM NPUKJIAJHOU NMPOrPaMMON Kak
€AMHOE LEJ0E, KOTOPbIE OCYLIECTBISIOT JOCTYN WM U3MEHEHUE
COAECPKUMOT0 0a3bl JAHHBIX.

B pensaumoHHbIX 0a3ax JAHHBIX TPAH3aKLUMM OCYIIECTBIISIIOTCS C
moMoIp koMana DML (INSERT, UPDATE M DELETE). TpaH3akmus
MPEICTaBIIIeT cOOOM BHECEHHME HEKOTOPBIX H3MEHEHUW B 0Oazy
JTAHHBIX.

Hpumep. s npuema 3akasa OT KJIMEHTA IporpaMma BBO/JIa 3aKa-
30B J0JKHA (CM. puc. 4.5) OCYLIECTBUTD CICAYIOIINE ICHCTBUS.

1. BbIMONMHUTH 3ampocC K TAOIULIE Products U MPOBEPUTH HATTUUIUE
TOBapa Ha CKIAJE.

2. J1lo6aBuTh 3aKa3 B TAOJUIY Orders.
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3. OGHOBUTH TabmulLy Products: BbIUECTh 3aKa3aHHOE KOJIMYE-
CTBO TOBapa M3 KOJIMYECTBA TOBAapa, KOTOPOE MMEETCs B Ha-
JTNYNUN.

4. O6HOBUTH TabmMMIly Employee, NOOABUB CTOMMOCTb 3aKa3za K
00BbEMYy MPOJAXK CIYXKAIIETO, MPUHSBIIETO 3aKa3.

5. OOHOBUTH TabmuIy Offices, MOOABUB CTOMMOCTb 3aKaza K
00beMy mpomax oduca, B KOTOpoM padoTaeT MaHHBIA CIy-
JKalu.

B crangapre ANSI/ISO onpeaeneHa moaens TpaH3zakuuil, Tpan-
3aKIUsS aBTOMATUYECKU HAYMHAETCS C BBIMOJTHEHUS TOJIb30BaTE-
JieM uiau nporpammoil nepsoi mHcrpykiuu SQL. Jlanee mpowuc-
XOJUT TOCIEIOBATEIbHOE BBIMOTHEHHE OCTAJIbHBIX MHCTPYKIUI
SQL oxgHuM U3 IBYX COCOOOB; COMMIT MJIM ROLLBACK.

CylIIecTBYIOT JIBE€ MOJIENIM TPAH3AKLIMIA:

U aBTOMaTMYeCKOE BBIMOJIHEHUE TpaH3akUui (T. €. MHCTPYKLUS
COMMIT BBIITOJIHACTCA AaBTOMATHUYECCKU ITOCIIC Ka)l(,I[Oﬁ HHCTPYK-
tuu SQL);

a TpaH3aKOWUH, HCIIOJB3YIOIIHC TOYKH COXPAHCHMHA, HC BbIIIOJ-
HAKOTCA aBTOMATHUYCCKU, NX BBINMIOJHCHUEC HAYHNHACTCA C MHCT-
PYKLOHHA BEGIN TRANSACTION.

Tpanzakuuu B pensiuoHHold CYB/l moguuHSIOTCA CAEAYIOIEMY
MPaBUILY:

"MHCcTpyKUMU, BXOJAIINE B TPAH3AKIIMIO, PACCMATPUBAIOTCS KAK
HEIECMMOE 1IeJI0€: TMOO0 BCE MHCTPYKLIMU BBITIOIHSIIOTCS YCIEIIHO,
100 HU OJIHA U3 HUX HE JOJDKHA ObITh BBIMOJIHEHA" .

Tpanzakuun ob6namaror ACID-cBoiicTBamMu (cm. 2nasy 1).

U Amomaprocme. TpaH3aKUIMK aTOMAapHbBI (BBIIOTHSIECTCS BCE WU
HUuero). Kaxaast TpaH3akius UMEET Hauaao U KOHEL.

Q Coenacosannocms. TpaH3aKkMM COTIACOBAHHO 3alIUIIAIOT Oa-
3y IaHHBIX, T. €. TPAH3AKIIMK MEPEBOAAT OJHO COTIACOBAHHOE
cocTossHME 0a3bl JAHHBIX B APYroe 0e3 00s3aTeNbHOU MO-
JIEP)KKH COTITACOBAHHOCTHU BO BCEX MPOMEKYTOUYHBIX TOUKAX.
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U Hszonsyusa. TpaH3akiuu OTAETIEHBI APYT OT APYyra: eciau 3aIlyc-
KAeTCd MHOTO KOHKYPUPYIOIIUX JIPYT C APYrOM TPAH3AKIMA,
mo6oe 0OHOBJIEHHUE ONPEACIICHHON TpaH3aKIuU OYIEeT CKPBITO
OT OCTAJIbHBIX J0 TEX MOP, MOKA 3TAa TPAH3AKIUS BBITIOJIHSICT-
cs1. Jlmst aByx moObIX OoTAAjIeHHbIX TpaH3zakuuid 71 u 7> cmpa-
BEIJIUBO yTBEpXIeHUe: 1, cmoowcem yeuoemv obHnosnenue T,
moavko nocie gommonnenust 1, a T, cmoorcem yguoems 00108 e-
nue T, monvko nocine evinonnenus T).

U Jloneoseunocms. JI0OYI0 TpaH3aKLMIO MOXHO JMOO coXxpa-
HUTbh, TUOO OTMETUTH, T. €. KOT/Ia TPAH3AKIHUS BBIMOJIHEHA, €€
OOHOBJICHUS COXPAHSIIOTCS, JaX€e €CJIU B CICAYIOIIUNA MOMEHT
MPOU30MAECT COOM CHCTEMBI.

YHpaBneHMe TPaH3aKUnaAMun

YopapjiaeHue TpaH3aKUUsIMU OOECIEUUBACT BO3MOXHOCTh KOH-
TPOJIA TPaH3aKIMi, BBIMOJHIEMbIX B paMKax OOIIEH CHUCTEMBI
yrnpasiieHus 02301 JaHHBIX.

UrtoObl nepenath 6a3e JAHHBIX M3MEHEHUs, MPOBEJEeHHbIE TPaH-
3aKuuel, ucnosas3yercs onepatop covmiT. [lpu BHeceHuu B Gasy
JaHHBIX OOJ/IbLLIOI0 KOJIMYECTBA M3MEHEHUN PECKOMCHAYCTCA MC-
MOJIb30BATh COMMIT KaK MOXCHO 4allie.

I/IHCTPYKLII/IFI ROLLBACK OTMCHACT TpaH3aKIHWH, KOTOPLIC CIIC HC
OblITH COXpPAaHCHBI, U Oaza JaHHBIX BO3BpPAaIlacTCiad B COCTOAHHC, B
KOTOpPOM OHa OblTa J0 Havajia TpaH3aKLHHU.

WHCTpyKIMHA COMMIT M ROLLBACK MOXHO MCHOJb30BaTh B HMHTE-
PaKTUBHOM PEXHME, XOTS Ha MPAKTUKE 3TO PEAKO MPUMEHSETCS.
Bo mHorux mHtepaktuBHbiX CYB/] 10 yMOJYaHUIO YCTAHOBJIEH
pexuM "aBTOMATUYECKOIO 3aBeplleHus", Mpu KOTOPOM HMHCTPYK-
LM COMMIT BBIMOJIHAETCS Mocie Kaxaod uHcTpykuun SQL. Ta-
KUM 00pa3oM, Kaxxaas MHTepaKTUBHass MHCTpykKuus SQL craHo-
BUTCS OT/ICJIbHOU TPAH3AKLIMEH.

B Hexotopbix CYB/| umeroTcs A0MNOTHUTEIbHBIE BO3MOXHOCTHU
MPU BBITIOJIHEHUM TPAH3AKIIUH.
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Q

Q

Cospganne mouku omkama, T. €. CO3JaHUE TAKOTO MeCTa MEXIY
OrnepaTopamMu TPaH3aKUMU, K KOTOPOMY MOXHO OOpaTUTbCA,
HE OTMEHSIS BCIO TPaH3aKIUIO:

SAVEPOINT mMa TOUKM OTKATa;

mbo
SAVE TRANSACTION wuMsa TOUKM OTKAaTAa;

NMsa Touku oTkaTa JOJIXKHO ObITH YHUKAJIbHBIM BHYTPHU COOT-
BETCTBYIOLLIEH TPYMIbl TPAH3AKLMI, HO MOXET COBNAAATH C
NMCHEM Ta6J‘II/I]_IbI W Jpyroro o0OBbeKTa.

KOMaH,Z[a BO3BpaTa K TOYKEC OTKarta (COXpaHeHI/ISI)I

ROLLBACK TO Mg TOUKM OTKaTa;

Y,uaneHI/Ie TOYKHU OTKaTa (COXpaHeHI/ISI‘)i

RELEASE SAVEPOINT uMsa TOUKM OTKATA;

TpaH3akumMsi HauyMHAETCd C BBIIOJHEHHUS ONEpPaTopa BEGIN
TRANSACTION M 3aKaHUYMBAETCS YCHELIHbIM BBIMOJIHEHHEM JIMOO
oneparopa coMMIT, JIMOO ROLLBACK. OnepaTop COMMIT yCTaHABJIU-
BAeT TOYKY (pukcanum (TOUKYy CHHXPOHU3ALMKU — Syncpoint), KO-
TOpas COOTBETCTBYET KOHLY JIOTUYECKOW €IMHULIbI PAOOTHI, T. €.
TOYKE, B KOTOPOU 0aza gaHHbIX HAXOAUTCS (MK OYJET HAXOAUTh-
csl) B COCTOSIHMM COrjlacoBaHHOCTH. OmnepaTop ROLLBACK BO3Bpa-
njaeT 0a3y JaHHBIX B MPEAbIAYLIYIO (PUKCALIUIO.

TpaHaakums 1

A

Hauvano BEGIN COMMIT

nporpammbl TRANSACTION
TpaH3akuusi 2 (0TMeHeHHas)

<
Wl Ld

ROLLBACK
TpaHsakumsa 3
BEGIN COMMIT 3aBeplueHve
TRANSACTION nporpammbl

Puc. 5.1. [porpamma kak cornacoBaHHOCTb TpaH3aKLuii
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Takum 00pa3oM, COMMIT M ROLLBACK 3aBEpIIAIOT TPaH3aKLMUIO.
Cnenyer yuecTb, UTO BbINOJHEHUE MPOrPaMMbl COCTOUT U3 COTJIa-
COBaHUS HECKOJIbKUX TPaH3aKIMii, KOTOPbIC BBIMTOIHSIIOTCS MO0
oTMeHstoTCs (puc. 5.1).

XypHan TpaH3akuun

B xaxnoit CYB/l cywiectByer XypHan TpaH3akuuid ajst puxca-
MM BceX MHCTPYKIMK, oOpallleHHbIX K 0a3e naHHbIX. Kak npa-
BUJIO, )XYPHAJI COJEPXHUT JBE 3alKCHU MO CTPOKAM: IO M MOCIE
U3MeHeHus: cTpoku. Tonbko mocne 3anucd B ypHaine CYDB]J]
U3MEHsAET (PU3UUYECKYIO CTPOKY Ha Jaucke. B ciayuyae cucrtemHOro
c60s1 amIMUHUCTPATOp 0a3bl JAHHBIX BOCCTAHABIMBAET €€ C IO-
MOULIBIO CHEUUATbHON YTUJIMTBI BOCCTAHOBJIEHUS, KOTOPasi BXO-
auT B koMmiekT CYBJI. /laHHasg yTUIMTA NPOCMAaTPUBAET KYyp-
HaJl TPaH3aKUMHA M MILET BCE HE3aBEPIUEHHbIE TPaH3aKUUMU K
MOMEHTY c00s, Mociie yero B 6a3e JaHHbIX MPOUCXOIIT U3MEHE-
HUSI COTJIACHO 3aBEPLUEHHbIM TPAH3aKLMSIM U OTMEHA He3aBep-
IIEHHBIX.

B pe3ynbTaTe MCMOIb30BAHUS XKYypHAlIa TPaH3AKIUN yBEIMYUBA-
I0TCSI 3aTPAaThl BPEMEHU, HEOOXOIMMbIE NI BHECEHUSI U3MEHEHUIA
B 0a3y ganHbiX. O6b14HO B CYB/] MpUMEHSIIOTCS CJIOKHBIE CXEMBI
BeJIEHUS XKypHAaJla TpaH3aKIUi, KOTOPbIA, KaK MpaBUJIO, XPaHUT-
Csl Ha BBICOKOCKOPOCTHOM YECTKOM JMCKE OTAEIbHO OT 0a3bl
JIAHHBIX.

BoccTtaHOBRneHue cuctembl

CylecTBYIOT /IBA BUJIa TTIO0ANIbHBIX HAPYILIEHUNA CUCTEMBI:

U omkaser cucmemor (aBapuMHBIA OTKa3 MPOTpaMMHOI0 obOecre-
YEHMS) — 3aTPAruBalOT BCE BBIMOJIHSIOIIMECS B JIAHHBIM MO-
MEHT TPaH3aKIMH, HO (U3UUYECKH He HapylalT 0a3y JaHHBIX
B LIEJIOM;

U omrxasvr nocumeneii (aBapuiiHblii O0TKa3 annapatypbl) — Npej-
CTABJISIIOT Yrpo3y JUTsl 0a3bl JAHHBIX WM KaKOW-THOO ee yacTu
Y 3aTParuBarOT T€ TPAH3AKIMU, KOTOPBIE UCTIOJIB3YIOT TaHHYIO
yacTb 0a3bl JAHHBIX.



194 nasa 5

OTKa3bl cucTtembl

Kputunueckoit TOUKOM B OTKA3€ CUCTEMBI SIBJISIETCSl IOTEPST COAEP-
JKUMOT'O OCHOBHOM (OIlepaTUBHOI) maMsTH, T. €. pabouux Oype-
poB 0a3bl gaHHbIX. Tak KaKk TOYHOE COCTOSIHUE KAKOW-IMOO BbI-
TOJTHSIONIEHCd B MOMEHT HapyUICHUs TPaH3aKIMM HE W3BECTHO,
TPaH3aKIMS MOXET He 3aBEPIIUTbCS YCIEIHO U OyIeT ommenena
NP Nepe3arpy3Ke CUCTEMBbI.

BeinonHeHWe W HEBBIMOJIHEHUE TPAaH3aKUMN OTOXJIECTBIISIETCS B
CVYB]l uepes 3anuce KoHmpoabHoU mouKku, KOTOpas BKIIIOYAET B
ceOst pu3MUecKyIO 3alrch COAEPKUMOro pabounx Oydepor 6asbl
JAHHBIX HEMOoCpeACcTBEHHO B 0Oaze aaHHbIX. Ilpu mepesarpyske
cucTeéMa CHauyajla WAESHTU(UUUPYET BCE TPAH3AKIUH, KOTOPbIE
OCYILECTBJISUIUCh B MPOMEXKYTOK BPEMEHU MEXIY 3aMMChbIO KOH-
TPOJBHON TOYKM U OTKA30M cUCTEMBbI. [Ipy 3TOM BBIMOJIHSIIOTCS
clleiyIoLIe ACHCTBUS:

1. Co3maHue ABYX CIMCKOB TPaH3aKIUW: UNDO (OTMEHUTB) U REDO
(BbIIOJIHUTH MOBTOPHO). B UNDO 3aHOCATCS BCE TpaH3aKLMU,
3a(pMKCUPOBAHHBIE KOHTPOJBHOW TOUKOU. CIMCOK REDO HEKO-
TOPOE BPEMS OCTAETCS MYCThIM.

2. Ilouck B ¢aiine perucrpanuu (KypHalle), Ha4MHAs € 3aIlUCH
KOHTPOJIbHOW TOYKH.

3. Ecniu B (aiine peructpauuu oOHaApyXeHa 3amuch BEGIN
TRANSACTION (Hayajlo TpPaH3aKUWW), TO 3Ta TPaH3aKUus J0-
OaBJsieTcs B CIIUCOK UNDO.

4. Ecnu B Qaiine peructpanuu oOHapyXeHa 3amucb COMMIT
(KoHel TpaH3aKIKMM), TO 3Ta TPaH3aKLUs A0OaBISETCA B CIU-
COK REDO.

5. Korpa nocruraercs koHel ¢aiiia perucrpaiuu, Clucky UNDO U
REDO aHAJIM3UPYIOTCS U1l UACHTUPUKALMU TPaH3aKUUH, NOs-
BUBIIHNXCA B CITMCKE REDO, U TpaH3a1<u1/1171, OCTAaBIIUXCA B CITMUCKE
UNDO.

6. Hdanee cucrema "mpocmartpuBaer Hazaxa' (aiii perucrpauuu,
OTMEHSISl TPAH3AKLIMU U3 CIIMCKA UNDO, a 3aTeM, "TIpocMaTpuBast
CHOBa Briepe/", TOBTOPHO BBIMOJHSIET TPAH3aKLUUU U3 CIHCKA
REDO.
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BoccraHoBiieHrne 0a3bl JAHHBIX B MPABUIIbHOE COCTOSIHUE IMyTEM
OTMEHbI BbINOJIHEHHbIX ONepauuii HHOT 1A Ha3bIBACTCS 0OPAMHbIM
soccmanosnenuem. BoccraHoBiaeHue 0as3bl JAHHBIX B IPABUIIbHOE
COCTOSIHUE MOBTOPHBIM BBIITOJIHEHUEM HA3BIBACTCA HNPAMbIM B0C-
CMAHOBACHUEM.

Ipumep. Ilyctb B HeKoTOpOE BpeMs Tk mpousBeAeHa 3anuchb KOH-
TPOJNBLHOU TOYKM, KOTOpas 3a(MKCUpPOBAJIAa BBIMOJIHEHUE TPAaH-
3akuuit 1>, T3 u T7. (puc. 5.2). CrnycTs HEKOTOPOE BPEMS B CHUCTE-
M€ CTaJId BBINOJHATbCA TpaH3akuuu Ti, Ts u Ts. B moment T,
MpoU30llIeNl aBapMiHbIM OTKa3 cucTeMbl. Ilocne mepesarpysku
CUCTEMbI U UACHTU(UKALIMU BCEX TPaH3AKIUNA, MPOU3OIICAIINX B
MepHoa MEXAy (UKcalFell KOHTPOIbHOM TOYKH M OTKA30M CHC-
TeMbl, TpaH3aKUUK 12, T4, T¢ 1 T7 BLIOJHEHBI IOBTOPHO, & TPaH-
3akun 753 1 Ts OTMEHEHBI.

KoHTponbHas Touka OTKkas cuctembl
BPEMA T, T,
T1 ———a
T
=] T, *—1 e
A
H Ty
3
A T, .
K
4 T5 -— |
M
n TG *—
T7

Puc. 5.2. TpaH3akuum n 0Tka3 CUCTEMBbI

OTKa3bl HocUuTenen

Otka3bl HOCUTENEH MPEACTABISIOT cOOOM HapyLIEeHHUs TUMa Mo-
JOMKHM TOJOBOK JUCKOBOT'O HAKOMMTENIS WM JUCKOBOI'O KOH-
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TpoJuiepa, KOrja HEKOTOpasi 4acTb 0a3bl JaHHBIX Pa3pylIaeTCs
¢uznuecku. BoccTaHoBIeHWE MOCHE TAKOTO HApPYIIEHUS! BKITIO-
yaeT mepe3anuch 0asbl JAHHBIX ¢ pe3epBHON konuu (damna) n
MoCJeAYIOlIee UCMOIb30BaHME (paiiia perucrpayum — Kaxk ero
AKTUBHOWM, TaK M €ro apXMBHOW YacTH, T. €. TOBTOPHOE BHIMOJI-
HECHUE BCEX TPAH3aKLUUM, BbI3BAHHOE MPUMEHEHUEM PE3EPBHOM
KOTUH.

Mapannenu3m B 6a3ax AaHHbIX

[Ipouecc opranuzauuv OAHOBPEMEHHOI'O BbINOJHEHUsS B Oase
JAaHHBIX Pa3JIMYHbIX TpaHBaKLII/Iﬁ C JOCTYIIOM K OJJHUM U TCM KC
JAaHHBIM, KOTOPBIA TapaHTUPYET MCKIIOYEHUE WX B3aWUMHOTO
BIIMSIHUSL APYT Ha Jpyra, Ha3bIBAeTCsl ynpagieHuem napauieibHo-
cmoio.

i xkoppekTHOW 00paboTkM mnapajulelibHbIX TpaH3akuuidi Oe3
BO3HMKHOBEHHUSI KOHQJIMKTHBIX CUTYalIMi HEOOXOAMMO MCIOJIb30-
BaTh HEKOTOPBIN Memood ynpaesneHus napaiieausmom.

NMpo6nembl napannenusma.

TpaH3akuuun

B MHOIOMNOJSIb30BaTeNIbCKOM pexume

B HUACATIBHOM ClIydac Ka)l(,[[blf[ ITOJIb30BAaTEIb JOJI?KEH pa6OTaTb C

0a30l MaHHBIX TaK, KaK eciad Obl OH MMed K Hell MOHOIIOJILHBIN
JTOCTYII.

Korpa nee Tpan3zakuuu, 71 u T, BBIIOJHSAIOTCS NapajjeibHO,
CYDBJl rapaHTUpyeT, YTO PE3yJbTaTbl WX BBIMNOJHEHUS OyAyT
TOYHO TaKMMH XK€, KaK U B Cllyyae, ecllu:

U BHayaJre BBIMOJHAETCS TpaH3aKuus 17, 3aTeM TpaH3akius 13;
U BHauaJie BbINOJHSIETCS TpaH3akus 7>, a 3aTeM TpaH3akuus 71.

JlaHHast KOHLENMS HA3bIBAETCS cepuanusayueii TpaH3aKIun.
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[TepeuncnuM OCHOBHBbIE MPOOJIEMbI, BO3HUKAIOLME TMPU THapal-
JesIbHOM 00paboTKe TpaH3aKLMiA.

W Ilpobrema nponaswe20 06Ho6ACHUSE — TBOE TOJb30BaTEEl 00-
pamaroTcs K 6a3e JaHHBIX, KaXIblii U3 HUX OOHOBIIAET OJHY U
Ty ke TaOJuIly OJTHOBpeMeHHO. Takum oOpa3oMm, Mojb30BaTe-
TV U3BJIEKAIOT U3 0a3bl TAHHBIX OJTHU U T€ XK€ TaHHbIE, UCTIOJTb-
3VIOT UX JJIs1 KaKUX-TMOO pacyeToB, a 3aTeM MbITA0TCI 0OHO-
BUTb 3TH JIaHHBIE.

Q Ilpobnema npomesicymounvix Oanmblx — HEKOTOpasi TPaH3aK-
U] UMEET AOCTYI K MPOMEKYTOYHBIM JIAHHBIM, KOTOPBIE B Té-
KYLIMA MOMEHT TaKX€ HWCIOJIb3YIOTCS JPYrOW TPAH3AKLMEH.
PeanibHO nepBast Tpan3akuus oOpaljaercst K JaHHbIM, HE NPe/-
rnoJjiarasi, YT0 OHUW MPOMEXKYTOUYHbIE MPU padOTe BTOPOU TpaH-
3akuuu. Takum 00pa3zoMm, €cTb BEPOSTHOCTb TOTO, YTO OOHOB-
JIEHWE 3HAUEHUI 0a3bl JAHHBIX HE OyACT 3aBEPUIEHO HUKOTA.

W Ilpobrema necosmecmumozo ananusa (Heco2naco8aHHbIX OdH-
HbIX ) — UCTOIb30BAHUE JIAHHBIX, XPAHAIIMXCSA B 0a3€ TaHHBIX,
OJHOBPEMEHHO PAa3JIMYHbIMU TPAH3AKIUAMU [JIS aHajau3a
JIAHHBIX MOXET MPUBECTU K HEBEPHBIM PE3YJIbTUPYIOLIUM 3HA-
yeHUsIM. YacTO HECOTJIAaCOBAHHOCTh JAHHBIX MPUBOAUT K MO-
SIBJICHUIO TAK HAa3bIBAEMbIX CTPOK-MPU3PAKOB.

s oOpaboToK napajuieNbHbIX TPAaH3AKUMA NPAKTUYECKU BO
Bcex CYDB/| npumeHsieTcs TIOBOJIBLHO CIIOXHbBIM MeXaHU3M OJIOKU-
POBKM, KOTOPbIH BKJIIOYAETCS/OTKIIOYAETCS B TOM JMOO WHOM
TPaH3aKLWH.

BrnokupoBka

bnokupoBka cBoauTcs K cieayrommM AcicteusM. Korga tpas-
3akuus 1) obpamaercs k 0asze maHHbIXx, CYDB/] aBTOMaTHYeCcKH
OJIOKUpYET Bce YacTu 0a3bl JaHHBIX, B KOTOPBIX TPAH3aKLMA OCY-
LIECTBJISIET BbIOOPKY MJIM M3MeHeHue. Tpan3akuus 13 BbIMOJIHSETCS
napauiensHo, 1 CYB/l Takxe Ookupyer Te yactu 0a3bl JAHHBIX,
K KOTOpbIM OHa oOpauaercs. Ecnu Tpansakuus 7> o6pamaercs K
TOW yacTu 0a3pl JAHHBIX, KOTOpas 3a0JOKMpPOBAHA TpaH3aKLUEH
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Ti, To CYBJl nprocTaHaBIMBAET BBIMOJIHEHUE TpaH3aKUUU 73,
3aCTaBIISIsl €€ KAaTh J0 TeX Mop, MoKa JAaHHbIe He OyayT pa3omo-
kupoBaHbl. CYB/] cHuMaeT OJIOKUPOBKY, BEI3BAHHYIO TpaH3aKIIH-
el T, TOJIbKO MOCJIE TOTO, KAK B TOM TPaH3aKLUMU BCTPETUTCS UH-
cTpykuus comMIT JMbo RornBack. 3arem CYBJl nossossier
MMPOJIOJDKUATD BBIMOJHEHME TpaH3akuuu 1>. Tenepb Tpansakuus 1>
OJIOKMPYET 3Ty K€ YacTb 0a3bl JAHHBIX, 3aUIMIIAs €€ OT APYIUX
TpaH3akuuii (puc. 5.3).

cYBO
TpaHsakums T, T T TTT TSI TS ST T TSI oo T T oo oo , TpaHaakums T,
I 1
I \ pas6rnokMpoBaHa  pasGnokuposaHa :
11:01 | | ! X !
UPDATE |» v ! ! :
ZAKAZY [ | | !
I | v 111:02 &
! | OKL— UPDATE
11:03 ¥ | v 1 PrODUCTY
SELECT .| ' ' X
FROM :_’:OK |
1
OFFICES : | 11:04 v
1 ! SELECT ...
: oXugaHue 2 FROM
FFICE
11:05 ! | 1 L OFFICES
UPDATE >, n
ZAKAZY |1OK ¥
| i
1 "
1
11:061 \ O
UPDATE —» : :
OFFICES [¢1OK Ol
1 [
| v
1107 | : ! | oK! 1107
COMMIT 10K pasGnokuposaHa paa6n(i|<mposaHa !
1
| I 3a6roKMpoBaHa X
1
! . ana Ty 10s
! ! ¢ oK
I
| X pas6rnokuposaHa paséndkupoBsaHa < coMmIT
1 1 !
1 : 1 :
: v v 1

Puc. 5.3. BnokupoBka npu 04HOBPEMEHHOM BbINMOMHEHWN ABYX TpaH3aKLuii
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YpoBHM 6GNOKNPOBKMU

B 0Gaze JaHHbIX 6J'IOKI/IpOBKa MOXET OBITh pcfain3oBaHa Ha pas-
JIMYHBIX YPOBHSX.

U Brokuposxa eceii 6aszvl 0anmvlx — rpydast popma OJIOKUPOBKHU:
JIETKO PEaM3yeTcs; B KaX/iblii MOMEHT BBIMOJIHSIETCS TOJIbKO
OJ/IHA TPAH3aKIUSI.

CvB
TpaH3akuMA T, |= = = = === == - == = - - - - - - - - - - - - - - 1 TpaHsakuus T,
I 1
1
l : . pasbnokvpoBaHa pasbrnokuposaHa 1
12:01 1 | 1
UgDATE | v \ \ |
| I 1 I
ZAKAZY 'ZOK | | |
! ! v |12:02 §
| | OK'Q] UPDATE
12:03¥ \ v | _PRODUCTY
SELECT ...|_y ' I
FROM | T1OK v
OFFICES [ ' ' 1204 y
| y [ SELECT ...
X OKi&l  FROM
! ! OFFICES
I
I 1

12:05

UPDATE HEM£CTK89| y 1 12:056
ZAKAZY | OK Gnokuposka paaﬁnouLpoaaHa oK COMMIT
oans T,

1
1
12:06 :
[

UPDATE —» XecTkas
OFFICES l¢—~0OK 6nokunposka
ong T,

12:07 |,

v i
COMMIT OK  pas6rokuposaHa pa361£0KVIpOBaHa
I v y

Puc. 5.4. XKecTkas n HexecTkas 6noKMpOBKA

U Broxupoexka na yposwe mabauy — OIIOKHUPOBKA TOIBKO TeX
Tabaul, K KOTOpPbIM oOpainaercs TpaH3akuusi. OcCTallbHbIE
TpaH3aKIMK MOTYT oOpaiarbcs K ApyruM tabmuiam. Ecom B
MporpamMMax HECKOJIbKO TMO0JIb30BaTeliel OJHOBPEMEHHO 00-
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palarTcs K OJHUM U TeM XK€ Tabmuuam (BBOJ, 3aKa3OB), TO
JAHHbIM BUJ, OJOKWPOBKU MPUBOJUT K HU3ZKOW MPOU3BOJIU-
TCJIbHOCTH.

U brokuposxa ma yposuwe cmpanuy — Onokuposka CYBJl ot-
JIeIbHBIX OJIOKOB JIAaHHBIX HA IMCKE B TOT MOMEHT, KOT1a TpaH-
3aKUus 00paIaeTcs K HUM.

U brokuposxa na yposue cmpox — JIONYCKAET BbINOJHEHUE Ma-
paenbHbIX TPaH3aKIMH, KOTOPble 00paIialTcs K ABYM pas-
JIMUHBIM CTPOKAM TaOJIULIbI, JAXKE €CJIU ITU CTPOKU COJIEPKAT-
Cq Ha OJJHOM CTpaHMLIE.

Tunel 6mokupoBku (puc. 5.4).

U Heoscecmras 651I0KMPOBKA UCTIOJIB3YETCS B TPAH3AKLMSAX HA U3-
BJIeueHUEe MHPopMalu u3 6a3bl naHHbIX. [lapannensHo MmoryT
paboTath Apyrue TpaH3aKINUH.

U JKecmxas ONOKMPOBKA NPUMEHSIETCS B TpaH3aKLMUSIX Ha 00-
HOBJICHUE MH(pOpPMaLMK B 06a3e HaHHbIX. EClM TpaH3aKIus Xe-
CTKO 3a0JIOKMpOBajia KaKkue-HUOYyIb TaHHbIE, IPYTUe TpaH3aK-
LIMKM HE MOTYT OOpallaThbCs K HUM HU JUISi BLIOOPKH, HU ISt
3aTUCH.

JonycTnmMmble KOMOMHaLUN
ONOKMPOBOK ANA ABYX
napannenbHO BbINONMHAEMbIX TPaH3aKLUN

Cnenyer OTMETUTB, YTO TPAH3AKLUS MOXET TPUMEHSTH IS
JMaHHBIX JKECTKYIO OJIOKMPOBKY TOJIBKO TOI[a, KOrjJa HU OJHA
Jipyrasi TpaH3akuus HE OJIOKUPYeT 3Tu naHHbie. Eciu TpaH3ak-
LMS TBITACTCA OCYIIECTBUTb OJIOKMPOBKY, HE pPa3pelIeHHYIO
npasuiiamu (tabi. 5.2), e BLINOJHEHUE MPUOCTAHABIMBAETCS /10
TeX IOp, MOKa Apyrue TpaH3aKIUM He pa30JOKHPYIOT HEoOXo-
JUMBbIC el JaHHBIC.
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Tabnuuya 5.2. lNpasuna npuMeHeHuUs1 ecmkou
U Hexxecmkol 6510KUPOBOK

TpaH3akuua T2
Pasz6no- HexecTtkas XKecTtkan
KMUPOBKa 6noknpoBka | ONOKMpOBKa
Tpansakums Ty | Pas6no- Ja Ha Ha
KMpoOBKa
HexecTtkas Ja fa Het
6roku-
poBka
XKecTtkaa da Het Het
Gnoku-
poBKa
TynukoBble cuTyaumm
Hcnonb3oBaHue 000r0 MexaHu3Ma OJOKMPOBOK MJjIs mapaji-

JIETbHOTO BBIMOJHEHUS TPAH3aKLUUK PUBOJUT K TaK Ha3bIBAEMOM
TYIUKOBOM cuTyauuu (puc. 5.5).

CYB,
Tpansakuus T, A Tpan3sakuus T,
ZAKAZY PRODUCTY
pas6rioknposaHa pa3briokuposaHa
2:01 ; !
UPDATE [ KecTkas :
ZAKAZY ol OK 6nokvpoBka |
Ana Ty i 12:02
KecTkas > UPDATE
Griokpoeka Okied  PrODUCTY
ana T,
12:03
SELECT ... Be oXungaHue
FROM OFFICES |4 "}
: 2:04 y
|
1 oxuganue [ > UPDATE
1 € ZAKAZY
I
I l
v \4

Puc. 5.5. TynukoBas cutyaums AByx TpaH3aKuui
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Ecnu CYB/L oOHapyxuBaer "Tynuk", TO MpOM3BOJIbHO BbIOMpAET
OJHY TPaH3aKUMIO B KA4e€CTBE OTOPACHIBAEMOW M OTMEHSIET €e€.
DTO 03HayaeT, 4To Modass UHCTPYKLUUA SQL MOXKET BEPHYTb KOJ
omnOku. OHAKO Takas cXxeMa Ha MPAKTUKe — JIYYIIW BBIXOJ U3
TYNUKOBBIX CUTyallUH.

YcoBeplueHCTBOBaHHbIE
MeToAbl 6TIOKNPOBKMU

fBHaa GrnokupoBkKa

Bbriokupyet 1enyro Tabauily WM APYryro 4yacTb 0asbl JAHHBIX, €C-
71 He0OXOAMMO K Hel 0OpalaTbCsi MHOTOKPATHO.

B HexkoTopbix CYBJl mist sBHOU OJIOKMPOBKM LICNION TaOJUILIbI
MPUMEHSIETCS CACAYIOIIAst MHCTPYKLIMS:

LOCK TABLE uma rmaGauue IN (SHARE || EXCLUSIVE) MODE

PexnM EXCLUSTIVE OCYILECTBIISIET KECTKYIO OJIOKUPOBKY BCEHl Tab-
JuIbl. JJaHHBIA PEXUM CITeyeT UCMOb30BaTh B TOM Cllydae, eciiu
TpPaH3aKIKs BBIMOJHSAET MaKeTHOe OOHOBJICHHE BCEX CTPOK Tad-
JIUIIBI.

PexxyiM SHARE OCYIIECTBIISIET HEXKECTKYHO OJIOKUPOBKY TaOJIMIIBI.
Pexxum crieayeT MCnoib30BaTh TOTJA, KOTAA HEOOXOAMMO TMOJIY-
YUTh "MTHOBEHHBIN CMMCOK" TaOIULIbI B KAKOU-TO OMPEACTIECHHbIN
MOMEHT BPEMEHU.

YpoBHU nsonaumum

Ecnu B TeueHwe TpaH3aKIUM MPOrpaMma BBIMOIHSIET 3aMpoc Ha
BbIOOpPKY MH(popManuu u3 6a3bl JAHHBIX, NMOTOM BBIMOJIHSIETCS
JIpyroe JIeiCcTBUE, a 3aTeM BbITIOJHAETCS OMSTh TOT XKe 3aIpoc Ha
BeIOOpPKY, To CYBJl rapanTupyer, 4TO JaHHbIE, BO3BpallleHHbIC
3anpocaMu, OyJayT UACHTUYHBIMU (MCKITIOUasi ciydyail M3MEHEHUs
JAHHBIX caMOU TpaH3akiuei). Bo3aMoXXHOCTh MOBTOPHOK BBIOOD-
KW BO BpEMs TPaH3aKIMU O3HayaeT HaumOoJee BHICOKYIO CTEMEHb
M30JISIIUU TIPOTrPAMMbl OT JAPYTMX MPOrpaMM M TOJIb30BATENEH.
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CreneHb M30JISILMU OJIHOW TPAH3aKUMWU OT APYIMX TPaH3aKLMM
HAa3bIBAETCS YPOGHEM UOTAYUU.

WHCTpyKMsa SET TRANSACTION MCIOJB3yeTCs Il YCTAHOBKHU
YPOBHS U30JISILIUM TEKYIIEH TpaH3akiuu (puc. 5.6).

SET TRANSACTION c »

L i: READ WRlTE;T

ISOLATION LEVEL: SERIALAZIBLE READ ONLY
REPEATABLE READ—
READ COMMITED——|

READ UNCOMMITEG—

Puc. 5.6. Jnarpamma UHCTpyKuun SET TRANSACTION

B naHHOW MHCTPYKLIMM MPUMEHSIETCS HECKOJIBKO YPOBHEN M30JIS-
U (ISOLATION LEVEL).

U SERTALTZABLE — caMblii BbICOKUI ypOBEHb M30JsLMU. ["apan-
TUPYET, YTO PE3YyJbTAThl NMAPAIUIETbHOTO BbIMOJIHEHUS TPaH-
3aKUMiA OyyT TOYHO TAKUMU XKe, KaK €ciii Obl 9TH TPaH3aKLUU
BBIMOJHSJINCh MOCIEAOBATENBHO. JIaHHBINA YPOBEHD M3OJISILWU
YCTaHABJIMBAETCS 110 YMOJYAHHUIO.

U REPEATABLE READ — BTOPOH MO CTEMEHU H3OJSALUU YPOBEHb.
Ha sToM ypoBHe TpaH3aKIUsl He MUMEET JOCTYyMa K MPOMEXY-
TOYHBIM WJIM OKOHYATCJIbHBIM PEC3yJibTaTaM APYI'MX TpaH3akK-
LU, BBIMOJHSAIOMNUX OOHOBIIEHHE MTAHHBIX, MO3TOMY TaKHe
npo0JjeMbl, Kak Mpornasiliee OOHOBJICHHE, MPOMEXKYTOUHbIE
WJIM HeCcoTJIaCOBAHHbIE JIaHHbIE, BOZHUKHYTh He MoryT. OmHa-
KO BO BpPEMsl CBOEU TPAaH3aKLIMU MOXHO YBUJIETb CTPOKY, J0-
OaBleHHYIO B 0a3y Apyroii Tpan3akiueii. [loaToMy oMH U TOT
JKE 3allpoC K HECKOJIbLKUM CTPOKam, BBITIOJTHEHHBIN JABAXIbI B
Te4eHHWEe OJHOW TpaH3aKIMHU, MOXXET BO3BPATUTH Pa3IMUHBIC
TaOIMLIbI PE3YIbTATOB (MPOOJIEMA CTPOK-MPUZPAKOB).

U READ COMMITTED — TPETHMH ypPOBEHb IO CTENEHU HW30JISLUU.
TpaH3akLuKs He UMEET AOCTYIA K MPOMEXYTOYHBIM pe3yibTa-
TaM APYTrux TPaH3akKLUWi, MO3TOMY HE BO3HUKAIOT MPOOIIEMBI
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MpONaBlIero OOHOBJIEHUSI M MPOMEXYTOUHbIX AaHHbIX. Of-
HAKO OKOHYATENIbHbIE PE3YJIbTaThl IPYIUX NapajijlelibHO BbI-
MOJIHSIEMBIX TPaH3aKUMA MOTYT ObITh AOCTYMHbI 3TOW TpaH-
3aKLUH.

U READ UNCOMMITTED — CaMblii HM3KUW YpPOBEHb H3OJSIIMU.
B 3TOM pexxume Ha BBIMOJHEHWE TPAH3aKIHUM MOTYT TMOBJIH-
STh KAK OKOHYATEJIbHbIC, TAK U MPOMEKYTOUHBIE PE3YIbTATHI
JPYTUX TPaH3aKIUi, MO3TOMY MOTYT BO3HUKHYTb MPOOIEMBbI
CTPOK-NIPU3PAKOB, MPOMEXKYTOYHBIX M HECOTJIaCOBAHHBIX
JAHHBIX.

B UHCTPYKLUMU SET TRANSACTION MOXHO TAKXXC yKa3aTb, KaKOI'O
TUIA OoNepaluun OCYLUCCTBJIACT TPAH3aAKUUA:

U READ ONLY — OCYIIECTBJICHUE TOJIbKO MHCTPYKUMIA HA BBIOOP-
Ky MH(pOpMaLuu u3 6a3bl JAHHbIX;

U READ WRITE — BBINOJHEHHUE I/IHCprKLII/Iﬁ KaK Ha BbI60pKy, TakK
N Ha U3BMCHCHUEC JAHHbIX.

I[Io yMONYaHWIO  YCTAHABIIMBAETCS  YPOBEHb  M3OJISALIMH
SERIALIZABLE. ECHI/I 3a1aH ypOBeHb READ UNCOMMITTED, TO Hpeﬂ,—
nojarac€rcs, 4tro TpaHBaKuI/IH UMEECT anI/l6yT READ ONLY, HOE)TOMy
READ WRITE 3a4aBaTb HCJIb34. B OCTAJIbHBIX cnyqaﬂx 10 yMonqa—
HUIO CUHUTACTCA, YTO TpaHBaKLII/ISI UMEECT anl/I6yT READ WRITE. YC—
TAHOBKM MO yMOJIYAHUIO OOECNEUMBAIOT MAaKCUMaJlIbHYIO 0€30-
MaCHOCTb TPAaH3aKLMI, XOTS M3-3a 3TOrO BO3MOXHBI MOTEPH
HpOI/ISBOﬂ,I/lTeHbHOCTI/I.

MapameTpbl 611OKMPOBKU

AnMuHucTpaTOp 0a3bl JAHHBIX MOXET BPYYHYIO YCTaHOBHUTH
pa3Mep OJIOKMPYeMOTo yuacTka 0a3bl JAaHHBIX U JIPYrue napamer-
PpbI OJIOKUPOBKH.

W Pasmep sabrokuposannozo yuacmia. B xaxmgoir CYBJl MoxHO
OMpPEACIUTb YYaCTOK OJOKMPOBKM — TabjMua, CTpaHMUA,
CTPOKa WU JApYyrve y4acTKUA AaHHbIX. [ pa3nuuHbIX Mpu-
KJIAJHbIX MPOrpaMM MOAXOASIIMMHU OyAyT pa3jMyHble pa3me-
Pbl 3a0JIOKMPOBAHHBIX YUY4aCTKOB.
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U Yucno onoxkuposox. O6pruHo CYDB/]| mo3BosseT Kaxaol TpaH-
3aKUMM MMETh OrpPaHMYEHHOE 4uciao OsokupoBok. I[lpenmen
yCTaHABIMBAET aIMUHUCTPATOp Oa3bl JAHHBIX, YBEIMYMUBAas
€ro JUIsl CJIOMHBIX TPAH3aKLUMKA U yMEHbILAs JJIs POCTHIX.

U Hapawusanue 6aoxuposox. YHacro CYB]/l aBTOMaTHuYeCKU Ha-
pamuBaetr OJTOKMPOBKH, 3aMEHSISI MHOXKECTBO MaJleHbKHUX OJ10-
KUPOBOK OJHOM OO0JIb1LIOW (HAPUMEP, HECKOJIbKO CTPAHUYHBIX
OGJIOKUPOBOK 3aMEHSIETCS] OJTIOKMPOBKOUM TaOMUIbI). AJMUHUCT-
partop 6a3bl JAHHBIX TAKXKE MOXET yNPaBJsiTh MPOLECCOM Ha-
palvBaHusl.

MHTepBan 6NoKnpoBKU

Ecnu Tpanzaxkuus 3a06nM0KMpOBaHAa APYrod TpaH3akiMe, oHa
MOYET JI0JITO OXUAATh CHITHUE OJIOKUPOBKU BTOPOUM TpaH3aKIU-
eii. [Toromy B HekoTopbix CYB/Il peann3oBaHbl UHTEPBAIbl O110-
kupoBku. [Ipyu MCMOIB30BaHUM TAaKUX WHTEPBAJOB WHCTPYKIUS
SQL 3aBepiuaeTcs HEYCMENTHO W BO3BpaIaeT ko ommnbku SQL,
€clii HEe MOXET YCTAHOBUTH TpeOyeMble OIOKUPOBKM B TEUEHHE
OMPEEICHHOTO MPOMEKYTKA BPEMEHU. DTOT MPOMEXYTOK OObIU-
HO 3a/1aeTcsl aIMUHUACTPATOPOM Oa3bl JaHHBIX.

Ynopsino4eHHOCTb TPaH3aKuui

s 3agaHHOro Habopa TpaH3aKIMid 000 MOPAIOK UX BBIMOJI-
HEHMS Ha3bIBAeTCs 2paghukom s3anycka. BuIMoTHeHNe TpaH3aKIUii
Mo OJHOW 0€3 MX uepeloBaHUs HA3bIBACTCS MOCIEAOBATEIbHBIM
rpa)KoM 3amycKa, a HemociaeJoBaTeIbHOE — YepeayIoIUMCs
rpaduxkoM. [IBa rpaduka OYIyT sxeusanennvl, CIU MPU UX BbI-
MOJIHEHUU OYJIET MOJIy4YeH OJMHAKOBbIN PE3yJIbTAT HE3ABUCUMO OT
HCXOHOTO COCTOSTHUS Oa3bl TaHHBIX.

[Tpu BBINOJHEHUM ABYX Pa3JIMUHBIX MOCIEIOBATEIbHBIX rpadu-
KOB 3amycka, CcojAepXalluXx OJWHAKOBBLIM HabOp TpaH3aKLUi,
MOXHO TIOJIyYUTh COBEPILICHHO pAa3JIMYHbIC PE3yIbTaThl, T. €.
BBITIOJTHEHME JBYX PA3JIMUHBIX Yepeayoiuxcs rpadukoB 3amyc-
Ka C OJMHAKOBBIMM TPAH3aKLMSIMM MOXET TaKXe MPUBECTH K
pa3IMYHBIM pe3yiabTaTaM, KOTOpPble MOTYT ObITh BOCHPHUHSITHI
KaK BEpHbIE.
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KoHuenuust cnocoOHOCTM K YMNOPSAOUYEHHOCTHM Oblla BIEPBbIE
npeniaoxeHa EcBapanom (1976), xotopsiil chopmynupoBa Teo-
peTUYECKHUe OCHOBBI Mapaljiesiu3Ma 1 J0Ka3an TeopeMy AByxdasz-
HOU OJIOKUPOBKHU:

Ecnu éce mpanszaxyuu noouunsiiomes: "npomoxony 08yxgasnoii 610-
Kuposxu”, mo 0715 6cex B03MONCHBIX YEPeOYIOUWUXCS 2PAPUKO8 3a-
NYCKa Cywecmsyem 603MOHNCHOCb YNOPAOOUEHUSL.

B cBoro ouepenn, npomoxon 08yxgasnoii 610xkuposku HOpPMyIUpy-
€TCs CIEAYIOINM 00pa3oM;

U mepen, BbIMOJTHEHHWEM KaKUX-TMOO omepaiuil ¢ HEKOTOPBIM
00BbeKTOM (HampuMep, ¢ KOPTeXeM 0a3bl TaHHBIX) TPAH3AKIUS
JIOIDKHA 3a0JIOKUPOBATH JAHHBIA KOPTEXK;

U nocrne cHaTHS OJIOKMPOBKU TPAH3AKIMS HE JTOJDKHA HAKJIA]IbI-
BaThb HUKAKUX JPYrux OJIOKUPOBOK.

Taxum o0pa3om, TpaH3aKLUs, KOTOPast MOJAUYMHSIETCS] ITOMY MPO-
TOKOITy, XapaKTepU3yeTcs (azoti HanodiceHus O10KUposKu U haszoii
cHamus baokuposxku. Ha npaktuke Bropas ¢a3a 4acto CBOAUTCS K
€IMHCTBEHHOW omepanny OKOHYaHUS BbIMOJIHEHUS B KOHIIE TPaH-
3aKLMHU.

Ecnu Ty u T, aBasitorcs MOOBIMU JBYMSI TPAH3AKIMSIMUA HEKOTO-
poro rpaduka 3amycka, JOMYCKAIOIIEro BO3MOXXHOCTh YIOPSIO-
4yeHusi, To 0o 77 mormuecku npeauiectsyer 12, iubo 7> noruue-
cKkM mpeamectByer 11, T.e. qubo T, ucnonvzyem pesyavmanivl
svinonnenust mpansaxyuu 1, oo T, ucnonvzyem pezynivmamol 6bi-
noaunenuss mpauzakyuu T, (ecny TpaH3akius 1) IpUBOIUT K 00-
HOBJICHUIO KOPTEXEH (r1, r2, ..., r,) U TpaH3akumusi 1> MPUMEHSET
9TH KOPTEXH B KAUYECTBE BXOJHBIX JAHHbIX, TO UCIOJb3YIOTCS JIU-
060 Bce OOHOBJICHHbIE C MOMOIIbIO 7] KOPTEXKH, TUOO MOTHOCTHIO
He OOHOBJIEHHbIE KOPTEXH A0 BHIMOJIHEHUS TpaH3aKUuu 11).

Ecnu HexoTopas Tpanzakuus 11 He siBisieTcs AByX(dazHoii (T. €. He
YAOBJIETBOPSIET MPOTOKOIY MBYX(pazHOU OTOKMPOBKH), TO BCEraa
MOHO MOCTPOUTH HEKOTOPYIO APYIYIO TpaH3akuuio 7>, KoTopas
MpU YepeayroleMcss BbIIOJIHEHUU BMecTe ¢ TpaH3akuued 7; Mo-
JKET MPUBECTU K HEMpaBUJIbHOMY TpauKy 3amycka, He Moajexa-
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WIEMY YIOPSIOUEHUIO. B HacTosiee BpeMs ¢ LENbIO MOHUXEHUS
TpeOOBaHUI K pecypcaM U, CIECIOBATEIIbHO, MOBBIIICHUS TTPOU3-
BOJAUTEILHOCTU U MPOMYCKHOW CMOCOOHOCTH B PEAIbHBIX CHUCTE-
Max OOBIYHO MPEAYCMOTPEHO HCIMOJb30BAHUE HE ABYX(azHbIX
TpaH3akUMil, a TpaH3akuud ¢ "paHHUM CHSITHEM OJIOKUPOBKHU"
(ewe A0 BLINOJHEHUS OINEpalUu MPEKPALLUCHUS TPaH3AKUUA) U
HAJIO)KEHUEM HECKOJIbKMX OJ0KUPOBOK. OHAKO MPUMEHEHUE Ta-
KUX TPAH3aKLUHA CBS3aHO ¢ OOJIbIIIMM PUCKOM, T. K. MPU UCIOJIb-
30BaHUM HeABYX(a3HOW TpaHzakuuu 7T mpeanonaraercs, 4yTo B
JTAHHOM CHUCTEME HE CYIIECTBYET HUKAKOW APYroOM depeayroliencs
¢ HeW TpaH3akuuu 1> (B TPOTUBHOM CJIy4ae B CUCTEME BO3MOXHO
MOJIyYCHUE OMMOOYHBIX PE3YJIbTATOB).

AaQMnHUCTpUpoBaHue 6a3 AaHHbIX

3awumTa 6a3bl gaHHbIX

JaHHble npeacTaBiasoT coOOM LIEHHbIA pecypc, AOCTyl K KOTO-
pOMy HEOOXOAMMO CTPOro KOHTPOJIMPOBATH U PErTAMEHTHPO-
BaTh. Ilon sawumoii naHHBIX MOHMMaeTcd OOecleYeHue 3allu-
LIEHHOCTU 0a3bl JaHHbIX OT HECAHKLMOHMPOBAHHOI'O JOCTYIA,
MPOU30LIENIETO € MOMOIIBIO PA3JIMYHbIX KOMIIBIOTEPHBIX U He-
KOMIIBIOTEPHbIX CPeACTB. 3auuTa 0a3bl JAHHBIX J0JXKHA OXBAThI-
BAaTbh UCHOJb3yeMOE 00OpYyAOBaHUE, MPOrPAMMHOE OOeCleUeHue,
MEPCOHAI U COOCTBEHHO AaHHbIE. 3aiura 0a3bl JAHHBIX MPEAIO-
JaraeT NpeJOTBPAIllCHHE TAKUX HAPYLIEHUI, KaK:

U noxwuieHue u ¢paabcuprKanus JaHHbIX;

U yTpara koH(pUIEHIMATBHOCTH (HApYIlIeHUe TallHbI) U HapyIlle-
HUE HEMPUKOCHOBEHHOCTU JIMYHBIX JAHHBIX;

U yrpaTa 1eI0CTHOCTH M MOTEPS IOCTYMHOCTH TAHHBIX;
U ¢dusmueckoe noBpexieHue 000pya0BaHKS;
U curyauuu, cBSI3aHHBIC CO CTUXUHHBIMU OCICTBUSIMU;

U BHeapeHME KOMIBIOTEPHBIX BUPYCOB;
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U s51eKTpOHHbIE HABOJAKH M paarallys;

U npoOGiieMbl, BOZHUKAIOLIME C MEPCOHAJIOM (HEXBAaTKa MEpPCoHa-
Jla, HEIOCTaTOYHAss 00YYEHHOCTh, 3a0aCTOBKU U T. 11.).

HOI[ onacrhocmvio TIOHUMaeTcs modast CUTyallusd WU CO6bITI/I€,
HaMCpCHHOC NI HCIIPCAHAMCPCHHOC, KOTOPbIC CIocoOHBI HeOJTa-
TOIIPUATHO IIOBJIMATH HAa CHUCTEMY, a CJIICJOBATCIbHO, U Ha BCHO
OpraHH3alHMIO.

VpoBeHb MOTEPb, MOHECEHHBIX OpraHU3alueil B pe3ysibTaTe pea-
JU3al11 HEKOTOPOW YIrpO3bl, 3aBUCUT OT MHOTUX MPUYHUH, BKIIIO-
yasi HaJIM4We 3apaHee MPOJAYMAHHBIX KOHTPMEpP W MJIAHOB IS
MPEOJOJICHUs] HEMPEABUIEHHBIX cuTyalii. [IpoaomKkuTenbHOCTD
nepuoja Oe3ielcTBUS U ObICTPOTA BOCCTAHOBIIEHUS Oa3bl JAHHbBIX
3aBUCST OT CIEAYIOIUX (PAKTOPOB:

U Hanuuus B cucTeMe pe3epBHOIO 000pY0BAHUS C PA3BEPHYTHIM
nporpaMMHbIM o6ecriedeHreM (I10);

U BpeMeHM MOCIIEIHETO PE3ePBHOTO KOTMMPOBAHUS CUCTEMBI;
U BpeMeHu, HEOOXOAMMOI'O HA BOCCTAHOBJICHUE CUCTEMBbI;

U BO3MOXXHOCTHA BOCCTAHOBJICHHS U BBOJla B SKCIIIyaTallMIO pa3-
PYWCHHBIX JAHHBIX.

B nm060¥ opraHu3alu JODKHBI ObITh YCTAHOBJIEHBI THUIMbI BO3-
MOYHBIX OMAaCHOCTEH, KOTOPBIM MOXET MOABEPTHYTHCS €€ KOM-
MbIOTEPHAS CUCTEMA, U pa3paboTaHbl COOTBETCTBYIOIIME TJIAHbBI, &
Takxe TpedyeMble KOHTPMEPHI C OLIEHKOW YPOBHS 3aTpaT, HEeoO-
XOAMMBIX JIJIs1 X peain3alnu.

s npenoTBpanieHus OMacHOCTEH, yrpoKarmouux KOMIIbIOTEp-
HbBIM CUCTEMAM, CYLICCTBYCT pPAJd KOHTPMED Pas3jIWYHbIX THIIOB,
BKITIOUAKOIIMX KaK (pu3nuecKkre HaOIIOJEHUS 3a CUCTEMOM, Tak U
pa3zHooOpa3Hble aIMUHHUCTPATUBHO-OPTaHU3ALIMOHHBIE MPOLIETY-
pbl. O6wmii yposens 3amuiueHHoctu CYB/] onpeaensiercs BO3-
MOKHOCTSIMU UCTOJIb3yEMOI OnepalMoHHO# cucteMbl. Cpeau Kom-
NbIOMEPHBIX CPeOCc8 KOHMPOJi MOYKHO BbIICIIUTD CIELYIOLIME:

a aBTOpHU3alus HOJ'IL3OBaTCH€I71;

U npencraBiieHus;
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U pesepBHOE KONMUPOBAHKME U BOCCTAHOBIIEHUE;
U nojepkka LeaoCTHOCTH;

U mmdppoBanue;

U BciomorareinbHbIe MPOLIEAYPHI.

O6braHO m1s mnatdopMbel IBM PC npuMeHSIOTCS He BCe Mepeduc-
JIEHHbIE TUTIbI CPEACTB KOHTPOJIS.

Asmopusayus nonvzoeameneti — 3TO NPEIOCTABICHUE MPAB
(MpuBUIIETUiA), NO3BOJISIFOIIUX MUX BJIAAECIbLY WUMETb 3aKOHHbII
JOCTYN K cucTeMe wiu Kk ee oobektaM. CpeacTBa aBTOpU3aLUU
MoJib30BaTeNied MOTyT ObITb BCTPOEHBI HenocpeAacTtBeHHo B [10
M YNPaBJsiTb HE TOJIbKO NPEAOCTABIECHHBIMU TMOJIb30BATENSIM
npaBaMy JOCTyNna K CUCTEME WJIM OObEeKTaM, HO U Habopamu
orepauuii, KOTOPbIE MOJIb30BATEIN MOTYT BbIMOJIHSITH C KAX/IbIM
JoctynHbiM 00beKkTOM. [lpoliecc aBTopu3anum BKIKOYAET ayTeH-
TUPUKALUIO CYOBEKTOB, TPEOYIOLMX MOJYYEHUs 1OCTYNa K 00b-
eKTaM.

Aymenmugurkayusi — MEXaHWU3M OTpEAeTIEHUs] TOTO, SIBISETCS JIU
MOJIb30BaTENb TEM, 3a KOTO ce0s Bbiaaer. Mcrnonb30BaHue napo-
7eil sBNseTca HamOoJee pacnpoOCTPAHEHHBIM METOJOM ayTeHTH-
¢ukanuu nosb3zoBateneid. OMHAKO 3TOT MOAXOJM, HE 1aeT MOJIHOM
rapaHTUU TOTO, YTO MOJb30BATEND ABJISETCI UMEHHO TEM, 34 KOTO
ceOst BbimaeT. Kak TOMbKO MOJBb30BATEND MOJIyYaeT MPaBoO AOCTY-
na k CYB/l, eMy MOTYyT NpeaOoCTaBIsATbLCS pa3jduHble MPUBUIIC-
ruu. Hekotopeie CYB/] QyHKUMOHUPYIOT KaK 3aKpbimvle Cucme-
Mbl, B KOTOPBIX MOJIb30BATENSIM KPOME PA3PELICHNUS] HA JTOCTYI K
camoii CYB/] TpeOyeTcsi UMETh OTHEIbHBIE pa3pelleHHs] Ha I0-
CTYI K KOHKPETHBIM e 00beKTaM (BbIAAIOTCA aJAMUHUCTPATOPOM
0asbl JaHHbIX). OMKpbIMble cucmemMsl 0 yMOJIYAHUIO NTPEAOCTaB-
JISIOT AaBTOPU3UMPOBAHHBIM MOJIL30BATEISIM TOJIHBIA AOCTYN KO
BceM oObekTaMm B/I.

Ilpeocmasnenus — 3T0 BUPTYallbHbIE (PeaIbHO HE CYILIECTBYIOLIUE
B 0asze JAHHBIX, cCM. 21agy 4) TabmuLbl, KOTOPbIE CO3JAIOTCS MO
TpeOOBAHUIO OT/ACILHOIO MOJIb30BATEISI B HEOOXOJUMbIA MOMEHT
BPEMEHU.
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Pesepsnoe konuposanue — nepruoUYecKd BBIMOJHsAEMAs MPOLEAY-
pa nonyveHust Konuu 6a3bl JaHHBIX U ee (palina xypHana (a Tak-
)K€, BO3MOYKHO, TPOTPaAMM) Ha HOCUTENIE, COXPAHIEMOM OTIENbHO
oT cuctembl. [Ipouenaypa co3ganust u obcnyxuBanus aina xyp-
Haja, COAEPKAIIEro CBeJieHUs1 000 BCeX U3MEHEHUSIX, BHECECHHbBIX
B 0a3y JAHHBIX ¢ MOMEHTa CO3JaHMs MOCIEAHEH pe3epBHOU KO-
MUK, U PpEeAHA3HAYEHHOTO 1711 oOecneueHust 3pPeKTUBHOTO BOC-
CTAHOBJICHUS CUCTEMbI B CIIy4ae €e OTKa3a, Ha3bIBACTCS 8eOeHUeM
JIcypHana.

Ioooepoicka yenocmuocmu NPEANOIATAET NPEAOTBPALICHUE MEPe-
X0JIa JIAHHBIX B HECOIJIACOBAHHOE COCTOSIHWE, T. €. YIPO3bl MOJIY-
YeHUS OIITMOOYHBIX WJTM HEKOPPEKTHBIX PE3yIbTATOB pacyuera.

HIugposanue — xoaUpPOBaAHNWE TAHHBIX C WCIOJIB30BAHUEM CIIE-
LMAJIbHOTO alTOpUTMAa, B PE3yIbTATE YEr0 JAHHBIC CTAHOBSTCS
HEIOCTYMTHBIMM JJISI YTEHUS JIF000U MporpaMMoii, He MMEIOIIei
kmoyva aemmdppoBanus. s opraHuzanny 3aiuIeHHON repeaa-
YN JAHHBIX IO HE3AILMIICHHBIM CETAM MHOJIPKHBI MCITOJIB30BATHCS
CHUCTEMBI tu@posarus, KOTOPbIe BKITIOYAIOT:

U xarou mmdpoBaHus, NpeJHA3HAUECHHBIN U1 UG POBAHUS HC-
XOJHBIX JaHHBIX (OOBIYHOTO TEKCTA);

O anroput™m mmdpoBaHUsA, KOTOPBI OMHUCHLIBAET, KaK C MOMO-
b0 KJTI0Ya MmMU(POBaHKUS MpeoOpa3oBaTh OOBIYHBIA TEKCT B
IHAPPOTEKCT;

U ximrou memmdpoBaHus, MpeaHa3HAuYSHHBIN T Aemr(poBaHus
mnppoTeKCTa;

U anroputm aemmdppoBaHMs, KOTOPBI OMKMCBHIBAET, KAK C ITOMO-
b0 KMioua aemrdpoBaHus mpeoOpa3oBaTh IIH(PPOTEKCT B
UCXOJHBII OOBIYHBIN TEKCT.

Bcnomozamensnvie npoyedypst HalENEHbl, TPEX/IE BCEro, HA pas-
paboTKy HOBBIX aITOPUTMOB JIJIS1 TPOBENIEHUs] OMKMCAHHBIX paHee
BO3MOHOCTEH KOMIBIOTEPHBIX CPEACTB KOHTPOJIsA. CIo/1a MOXHO
OTHECTH MPOIelypbl ABTOPU3AIUU U ayTeHTU(PUKAIIMN; TTPOLEIY-
Ppbl, KOHTPOJIUPYIOIIKNE MPOIECCHl CO3MAHUS PE3EPBHBIX KOMUIH;
MpOLEyPbl BOCCTAHOBJIEHUS; YCTAHOBKA HOBOTO MPUKIATHOTO
I1O, ycraHoBka miau MonaepHm3aius cuctemHoro I1O; ayoum —



BcrnomozamenbHble acnekmel 6a3 0aHHbIX 211

MpOBEpPKa TOrO, BCE JIM MPEAYCMOTPEHHBIE CPEICTBA YIPABJICHUS
3a1eiCTBOBAHbl M1 COOTBETCTBYET JIM YPOBEHb 3ALUUILIEHHOCTH YC-
TAHOBJICHHBIM TPEOOBAHUSM.

Ayoumopckas npogepka NpeayCMaTPUBAET KOHTPOJIb CIIEAYIOLIMX
WCIOJIb3YEMbIX TPOLEAYP:

U nmoanepkaHre TOYHOCTU BBOJUMBIX JTAHHBIX;
U moaneprkaHue TOYHOCTH IpoLeayp oOpadboTKH JaHHbIX;

U npenoTBpallieHUe MOSIBIEHUS U CBOEBPEMEHHOE OOHapyXeHue
OIIMOOK B MPOLIECCE BHITOIHEHUS MTPOTPAMM;

U KOppeKkTHOE TECTUPOBAHUE, JOKYMEHTUPOBAHUE U COMPOBOXK-
JieHHe pa3pabOTaHHbIX MPOIPAMMHBIX CPE/ICTB;

U npenynpexaeHue HECAHKLMOHUPOBAHHOTO HW3MEHEHUS Mpo-
rpamu;

U npenocrasieHue npas JOCTyNa U KOHTPOJb 33 MX HCMOJIb30-
BAHUEM;

a NoAACPXKAHUC NOKYMCHTAIUH B AKTYaJIbHOM COCTOSIHUU.

HekoMnbloTepHble cpeacTBa KOHTpoOnA

HekomnbroTepHbie cpeAcTBa KOHTPOIIS BKIIOYAIOT TAKAE METO/IbI,
KaK BbIPaOOTKY OTpPaHUYEHUI, COTJIAILICHUN U IPYTUX aAMUHUCT-
PaTHUBHBIX MEP, HE CBSI3AHHBIX C KOMIBIOTEPHOM MOIIEPIKKOM.

U Mepsbl obecrieueHuss 6€30MaCHOCTU M IUIAHUPOBAHUE 3allUThI
OT HENpEeABUIEHHBbIX 00cTOsATENBCTB (00JACTh AENIOBLIX MPO-
LIECCOB OPTraHU3alMM, JUIl KOTOPbIX OHM YCTAHABIMBAIOTCS;
OTBETCTBEHHOCTb M OOSI3aHHOCTM OT/AENIbHbIX PAOOTHUKOB;
JUCLIMINIMHAPHBIE MEpbl, IPUHUMAEMBIE B Cllyuyae OOHapyKe-
HUSI HAPYLUEHUs YCTAHOBJIEHHbIX OIPAHUYEHUI; MPOLEAYPHI,
KOTOPbIE TOJDKHBI O0S3aTENbHO BBITOIHATHCS).

U KoHTponb 3a mepcoHAIIOM.
U 3amura moMeleHnii ¥ XpaHUJIUIIL.

U TapaHTuiiHbIe COTNAILICHUS.
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U JloroBopbl 0 COMPOBOXKACHUH.
U KonTponb 3a GuU3nyeckuM JOCTYIIOM.

OOBIYHO OCHOBHBIMM acneKkTamu 3amuThl bJl, Ha KOTOpBIE HEOO-
XomuMo obpalnaTh BHMMaHHEe aaMuHUCcTpaTopy B/, sSBIstoTCs
0€30MacHOCTb U LIEJIOCTHOCThL 0a3 JTaHHBIX.

Hrak, kak ynmoMUHAJIOCh PaHee, Oe3onachocmy (3aliuTa AaHHBIX
OT HECAaHKIIMOHHPOBAHHOI'O IOCTyIa W W3MEHEHMS/pa3pylIeHUs
JIAHHBIX) — TMPEAOCTABIISIET OMPEACICHHBIM MMOJIb30BATEIISIM BbI-
MOJIHSATb HEKOTOpble aAeWcTBUS HaJ ©Oa3zoi paHHbIX. [[enocm-
HOCMb — MOAPA3YMEBAECT KOPPEKTHOE BbIMOJHEHUE PA3PELLIEHHbBIX
MOJIb30BATEIISIM JCHCTBUIA.

Be3onacHocTb

B coBpemennbix CYB/I noanepxuBaeTcst OUH U3 ABYX MOJAXOI0B
K BOMpocCy obecrieueHrst O€30MacHOCTU JAAHHBIX: N30UpATEIbHbIN
100 00SI3aTeNbHBIA.

Hs6upamenvuwiii moaxoa o0ecreuynBAET MOJIb30BATENO PA3IUU-
HbIE MpaBa (MPUBUJIETUS WIIM MOJHOMOYHMSI) pHU paboTe ¢ pa3HbI-
MU 00bekTaMu 0a3bl JaHHBIX. Boliee TOro, paszHele MOJb30BATENN
00bIYHO 00JIAAAI0T PA3HBIMU TPABAMU JIOCTYNA K OAHOMY U TOMY
ke o0bekTy. IToaToMy M30MpaTENbHbIE CXEMbI XapaKTEPU3YIOTCS
3HAYMTEIbHON TMOKOCTHIO.

Obsi3amenvHylli TOAXOJ KaXA0MYy OObeKTy Oasbl JaHHBIX MpHU-
CBaMBAET HEKOTOPbIN Kiaccugukayuonnslii ypoBeHb, a KAXKIAOMY
MOJIb30BATENI0 00ECIEeYnBAETCS HEKOTOPBI YPOBEHb Jonycka.
[Tpu TakoM MOaX0/€ AOCTYMOM K OMpeaeNIeHHOMY 00BEeKTY 00Ia-
JAI0T TOJIBKO TMOJIb30BATENN C COOTBETCTBYIOILMM YPOBHEM JI0-
nycka. O0s13aTeNbHbIe CXeMbI JJOCTATOYHO Y3KHU U CTATUYHBI.

Bce pemienust HacyeT BbIOOpa TOrO WIJIM MHOTO MOAX0/a K o0ecrie-
YEHUIO MPaB JO0CTYNA MPUHUMAIOTCA HA CTPATErMYeCKOM, a HE Ha
TEXHUYECKOM YPOBHE.

U PesynbTaThl CTPATErMUECKUX PEILICHUN JOJDKHBI ObITh M3BECT-
HbI cricTeMe (BBIMIOJTHEHbI HA OCHOBE YTBEPKJICHUI, 3aJJaHHbIX C
MOMOIIBI0O HEOOXOAMMOTO SI3bIKA) U COXPAHSThCS B HEM (coxpa-



BcrnomozamenbHble acnekmel 6a3 0aHHbIX 213

HEHUE MX B KATaJOTe B BUJE MpaBujl O€30MaCHOCTU — IMOJIHO-
MOYHIA).

U Hanuuue cpeAcTB peryiavpoBaHuUsl 3alpoOCOB JOCTyHa MO OT-
HOLIEHUIO K COOTBETCTBYIOLLMM IMpaBujaM O€30MacHOCTU
(3ampoc 1ocTyna — KOMOMHALMS 3alpalliuBaeMoil onepaluu,
3anpalMBaeMoOro OObEKTa M 3anpallMBaIOLIErO I0Jb30BaTe-
ns1). Takas mpoBepka BBINOJIHSETCS MMOJCUCTEMOI OGe30macHo-
ctu CYDB/I, koTopasi TakXe Ha3bIBAETCS MOACUCTEMOM MOJIHO-
MOYMIA.

U B cucreme momxkHbI ObITh MPEIYCMOTPEHbI CMOCOOBI OMO3HA-
HMSI UCTOYHMKA 3ampoca, T. €. OMNO3HAHUSI 3alpPalldBaIOLLIETO
nojb3oBatens. Kak nmpaBuio, 3To UAEHTU(PUKATOP MOIb30BA-
TEJIs U napoJjib. B cucremMe MOryT NOJJICPKUBATHCS [PYIIbI
MnoJjib30BaTesiel u obecrneunBaThCsl OMHAKOBBIE MPaBa JIOCTyNa
JUIsL [0J1b30BaTeNe oaHOU rpynmbl. KpoMme TOro, onepauuu
Mo0aBJIeHUS OTACIbHBIX MOIL30BATEIECH B TPYMITy UIN WX yaa-
JIEHWSI U3 HEe MOTYT BBIMOIHATHCS HE3aBUCUMO OT OMNepaluu
3aJlaHusT TIPUBUJIETUN IJIS 3TOW TPYMMbl (MECTOM XpaHEHUS
nHpopMalUM O TMPHUHAJIEKHOCTH K TPYIIE TAKKe SBISETCS
CUCTEMHBII KaTaJIoT Ujn, BO3MOXHO, B/1).

N36unparenbHoe ynpaBneHue AoCTynom

B o0miem ciyuae mpaBuiia 6€30MacHOCTH 00IaAI0T MSATHIO KOM-
MOHEHTAMU M 3aJaI0TCs CIEAYIOIMMH TUPEKTUBAMM:

CREATE SECURITY RULE wmsa mpasuia

GRANT CHMCOK INPUBMUIICTMI 4Yepes 3anaTyn

ON BHpaxeHMHe

TO cOomuCOK IOJIE30OBATENCH 4depes 3anaTyn

[ON ATTEMPTED VIOLATION gpgencTBHE];

Mms npaemra — MMSI HOBOTO TMpaBuia Oe3omnacHoctu. [IpaBuio
6y,[[€T 3aperuCTpupoBaHO B CUCTCMHOM KaTaJiore 1noa 3TUM HME-
HEM. DTO UMS TAKXE, BEPOATHO, IMOABUTCA B JIIOOOM CUCTEMHOM

COOOLIEHUH WJIM COOOILEHUU O COCTOSIHUM CUCTEMBI B OTBET HA
HapyLIEHUE 3TOro MpaBuJa.
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B kauectBe npususierurs MOXXHO HUCIOJIB30BATh OJHY U3 MECPCUMC-
JICHHBIX JaJ1eec:

RETRIEVE [ (comcok arpubyTOB depe3 3alAaTyb) ]
INSERT

UPDATE [ (cmcok aTpubyTOB 4depe3 3andaTyn) |
DELETE

ALL

34ech RETRIEVE — MPUBUIICTUS] U3BJICYCHUS, TNSERT — BCTABKH,
UPDATE — OOHOBJIEHUSI, DELETE — yaaneHus. [IpuBuierusi RETRIEVE
HeoOXoMMa JUIsl YHOMUHAHUSL COOTBETCTBYIOIIETO OOBbEKTa, Ha-
MPUMED, B ONPE/ENIEHNN MPEACTABICHUS I OTPAHUYEHUH 1IETIO0-
CTHOCTHM TakK e, KaKk U JUIsl camoeo w3BnedeHus. Ecin Bmecrte ¢
MPUBUJIETUEN RETRIEVE 3a/JaH CMIUCOK aTpUOYTOB, TO OHA MpPUME-
HsIeTCS TOJIBKO K 3aJlaHHBIM aTpuOytam. lIpuBunierus uppaATE co
CMMCKOM aTpuOYTOB OMpeAesieTcs aHaloruyHo. Crnenudpuxanus
ALL SIBJISICTCS COKPAIIICHHOMW 3aMMCbI0 MCMOJIb30BAHUS BCEX MPU-
BWJIETUI — RETRIEVE, INSERT, UPDATE, DELETE.

OO0o03HaueHue wupaxerne BKIIOYAET BBIPAXKEHUE PEISALIMOHHOTO
WCUUCITEHUs (MU PEeNIIHUOHHON anredpbl), B KOTOPOM 3aJiaH Aua-
MAa30H JaHHOTO mpaBuia. OOUH U3 0ObEKTOB CIUCKA B 3TOM BbI-
PaXEHUU JOJDKEH TOYHO MIECHTU()UUUPOBATH OJHY MEPEMEHHYIO
arana3zoHa, COOTBETCTBYIOUIYIO TOUHO OJHOMY OTHOLICHUIO.

Mone3osaTens CIYKUT HACHTUOHKATOPOM HEKOTOPOTO MOIb30Ba-
TEIsl, U3BECTHOTO cucTeMe. g Hero tak)e MOXET ObITh 3aJaHa
JVPEKTHUBA ALL (U151 BCEX U3BECTHBIX MOJIb30BATENIEH).

Teftcrsne BKIIOYAET MPOLIEAYPY MPOU3BOJBbHOU cioxHocTU. ITo
YMOJYAHUIO MPUHUMAETCS OTKAa3 B BbIMNOJHEHWU 3alpauivBae-
Moro AeictBusi. OIHAKO B CIOXHBIX CUTYyaLUsIX HEOOXOAMMO
NPUMEHUTb APYroe AeicrBue (Hanpumep, norpeboBaTh 3aBep-
LIMTb BbIMOJHEHWE MPOTrpaMMbl WJIM 3a0JIOKMPOBATH KJIaBUATY-
py noJb3oBareisi, JM00 3anucaTh BCE MPOM3OLIEAIIME HAPYLIeE-
HUS TpaBUJI 0€30TMACHOCTH B CrielMaIbHOM (aiijie perucrpaiumu,
TaKk Has3blBaeMoe "oTciexkuBaHue yrpos"). B cucreme moimkeH
ObITh MPEAYCMOTPEH CHOCOO yCTPAHEHMS CYLIECTBYIOUIMX Ipa-
BUJI 6€30MaCHOCTH:

DESTROY SECURITY RULE npaBwmjio ;
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Ipumep. Coznath npaBuiio 0€30MaCHOCTH, MO3BOJISIIOLLEE M3BJIE-
YyeHHe WU yJaJleHHe MaHHBIX (S# (HOMep), SURNAME ((paMuaus),
cITY (ropom)), Kacaromuxcs IMOCTABIIMKOB, HAXOMISIIUXCSI BHE
MoOCKBBI, OTHOLLIEHUS] TABLE, JJIS1 OJIb30BATENEH ANDREW, TRINA,
SERGE. IIpu HapyllleHMH JAHHOTO MpaBUJia HE BBIMOJHATh HUKA-
KUX JeCTBU.
Pewenue.
CREATE SECURITY RULE RULE_1
/* Cospare npaswmio GesonacHocTyu RULE 1 */

CRANT RETRIEVE (S#, SURNAME, CITY), DELETE

/* TMosBosmTe u3BIcdceHMe (S#, SURNAME, CITY)
u yrajleame */

ON TABLE WHERE TABLE.CITY <> 'Moscow'

/* JJI9 MNOCTABIMUKOB He M3 MOCKBH OTHOIWEHUS _TABLE *x/
TO ANDREW, IRINA, SERGE

/* Insg monbzoBaTenei: AHgpel, Wpuea, Ceprewnr */

ON ATTEMPTED VIOLATION REJECT;

/* He BHINOJHATHL NPY HAPYWEeHUM 3TOTO OpaBmia */

Ipumep. Co3nath npaBuiio 0€30MacHOCTH, MO3BOJISIIOLLEE M3BJIE-
YyeHHe CTONOIOB S# (HOMep), SURNAME ((aMuius), CITY (TOpom)
OTHOILIEHUSI TABLE JUISI MOJIb30BATENENH ANDREW, TRINA, SERGE.
Pewenue.
CREATE SECURITY RULE RULE_2
/* Cospare npasuino GesonacHocTu RULE 2%/

CRANT RETRIEVE (S#, SURNAME, CITY)

/* [o3BOMMTE WB3BJICUCHME CTONbUoB (S#, SURNAME,
CITY) */

ON TABLE
/* n3 oruomenmsa _TABLE */
TO ANDREW, IRINA, SERGE;

/* Insg monbzoBaTenei: AHgpel, Wpuea, Ceprenr */
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IHpumep. Co3zpath mpaBujio O€30MaCHOCTU JJIs MOJIb30BaTelIeH
ANDREW, IRINA, SERGE, ITO3BOJISIIOILEE M3BJICUCHKE, BCTABKY U yJa-
JIeHHe CTONOIOB S# (HOMep), SURNAME ((aMuius), CITY (TOpom)
W3 OTHOWICHUS TABLE, €CJIM IMOCTABIIUKKM 00IaJa0T CTATyCOM S U
HaxoasaTcsa B MOCKBe.

Pewenue.
CREATE SECURITY RULE RULE 3
/* CospaTe npaswio GesonacHocTu RULE 3*/
CRANT RETRIEVE (S#, SURNAME), INSERT, DELETE

/* MO3BOMNTE U3BJIeUEHMEe CTOJOLIOB (S#, SURNAME),
BCTaBKYy ¥ yHajeHue */

ON _TABLE WHERE _TABLE.STATUS > 5
AND TABLE.CITY = 'Moscow'

/* M3 OTHOIEHUS _TABLE, xorma y mocTaBmyka CTaTycC
fosylee 5 U DocTaBIMK HAXOIUTCH B Mockpe */

TO ANDREW, IRINA, SERGE;

/* Insg monbzoBaTenei: AHgpel, Wpuea, Ceprenr */

KoHTponbHbIN crnef

KoHTponbHbBIN cJie[i BBIMOMHIEMbIX OMepaluii HeoOXOauM IS
pETUCTpaLK BBIMOJHIEMbIX ONepaluil ¢ JAHHBIMUA, OCOOEHHO ¢
KPUTUYECKUMM oOrepauusiMu. st coxpaHeHuss KOHTPOJbHOTO
cnena OOBIYHO MCHOIB3YIOT 0co0Oblil (haiii, B KOTOPOM CUCTEMA
ABTOMATUYECKU 3AIMCHIBAET BCE BBIMOJHEHHBIE MOJIb30BATEISIMU
ornepauuu npu padore ¢ 0a3zoil maHHbiX. (B HEKOTOPBIX cucTeMax
KOHTPOJIbHbIN ClIe MOXKET (PU3UMUECKU COXPaHsTbCs B (aiije Boc-
CTAHOBJICHUS JAHHBIX, a B HEKOTOPbIX — B OTACIbHOM (haiiie.
B mo0oM ciyuyae nosb3oBaTenu JOJDKHbI MUMETh BO3MOXHOCTb
o0palaThcs K KOHTPOIBLHOMY CJIE/Ty € MOMOIIBIO TPAJIUIIMOHHOTO
SI3bIKA PENTAIMOHHBIX 3aMTpOcoB.) TUNMHUYHAS 3anKCh TAaKOTO (aiina
MOXET COJIEPXKATh CIEAYIONIYI0 HHPOpMALIUIO:

U 3anpoc (MCXOAHBIN TEKCT 3ampoca);
U tepMuHAaI, ¢ KOTOPOTO OblIa BbI3BAHA OTIEpAIlHs;

O nonp3oBaTenb, 3a1aBIINI ONIEPALIMIO;
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a JaTa U BpEM4 3aIlyCKa OIICpallnuu;

U BOBJICUEHHBbIE B MPOLIECC MCIOJHEHUST orepalun 0a30BbIE OT-
HOUICHUSI, KOPTEKHU U aTPUOYThI;

a CTapbIC 3BHAYCHH A,

U HOBbIE 3HAUEHUS.

Ob6sa3aTenbHoe ynpaBJrieHne goCTtyrnom

Metoabl 00653aTEILHOTO JOCTYIA TPUMEHSIOTCS B OpraHU3aiusx,
AMEIOIIUX JOCTATOYHO CTATUYHYI0O M IKECTKYIO CTPYKTYpY
(HarpuMep, MPABUTETbCTBEHHbIE OPraHU3ALIMM WM BOEHHBIE).
OcHosHasi udest — KaxXAblii OOBEKT MMEET HEKOTOPBIA YpogeHb
Knaccugukayuu (Haripumep, ""ceKpeTHO", "COBEPIIEHHO CEKPETHO",
"I71s CTy>KeOHOTO MOJIb30BaHUA" U T. 11.), 4 KaXIblil TOJIb30BaTEb
HUMEET ypogeHb 00NYCKa C TAKUMU K€ rpajaliusiMu, 4TO U B yPOB-
HE KkjaccupukauMd. YPOBHU JOJDKHbI OOPa30BbIBATH CTPOTUiA
MepapXuuecKui mopsaaok (4To MAeT Bbiie uero). OTCIOIAa BBITE-
KaloT npasuiia 6€30MacHOCTH;

U nonb3oBaTenb [ UMeEET AOCTYN K OOBEKTY j, TOIBKO €CIH ero
yYPOBEHb JTonycKa OOJbllie WM paBeH YPOBHIO Klaccuukanuu
o0mbekTa J;

U nonb3oBaTenb i MOXET MOAUMDUIUPOBATH OOBEKT j, TOJBKO
€CTIM er0 ypOBEHb JOMYCKa paBeH YPOBHIO Kiaccu(uKaluu
o0BbeKTa .

NMopnepxka mep obecnevyeHns 6esonacHocTn
B A3blke SQL

B sa3bike SQL npeaycmartpuBaercs MoAep)KKa TOJIbLKO u30upa-
TEJIbHOI'O YIPAaBJIEHMS JAOCTYIIOM, KOTOPasi OCHOBaHa Ha ABYyX 00-
Jee WM MEHee HE3aBUCUMBIX 4acTsiX. Mexanusm npedcmasnenui
WCITOJIb3YETCS JJISI CKPBITUSI OYEHb BAXKHBIX JAHHBIX OT HECAHK-
LMOHUPOBAHHBIX TMOJIb30BaTenel. Iloocucmema nonnomouuii Ha-
JIeJISIET MOJIb30BATENeH M30MpaTeIbHbIMKM MpPaBaMy MO OTHOLLE-
HUIO K 00bekTaMm B/l 1 1eiicTBUSAM ¢ JTaHHBIMU.
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B SQL mpaBuira 6€30macHOCTH 3aJal0TCsl HA OCHOBE JUPEKTUBBI
GRANT (puC. 5.7), a HE C NOMOUIBIO CREATE RULE.

GRANT SELECTJ A 2 ONumsa_taGnuubi——
DELETE
INSERT ——
UPDATE umsi_crtonbua 1,
REFERENCES—
(3an;|Taﬂ)

L ALL PRIVILEGES

DOMAIN ums_aomeHa

CHARACTER wvmsi_Habopa_cvumBonos
COLLATION wmmsi_nopsinka_copTUpPOBKU
TRANSLATION
MMS_npaBuna_KoHBEPTUPOBaHNS

——USAGE O

Lo

Tﬂ_nonbaoBaTenﬁ 'y g
PUBLIC—— L WITH GRANT OPTIO-NJ

Puc. 5.7. HCTpyKumns npegocTasneHns npusnnernin (GRANT)

IIpu co3pannu TabiMibl ¢ TOMOUIBIO UHCTPYKLMU CREATE TABLE
MOJIb30BATE/Ib ABTOMATUYECKU MOJIYy4YaeT Il HEe BCE IPUBUJIE-
run. JIns moctyna Apyrux nojb3oBaTesel K TaOIuie UM cleayeT
MPEAOCTABUTb MPUBUJIETMU C TOMOLIBIO MHCTPYKLIMM GRANT.

B ynpoI11eHHOM BHJI€ CHHTAKCHUC YTBEPKACHUS GRANT (ITPEAOCTAB-
JIEHWE TIOJTHOMOYMI) MOYXHO 3aMucaTh CIACAYIOIIUM 00pa3oMm:
GRANT CHMCOK INPUBMUIICTMI 4Yepes BanaTyn

ON oOmBekT

TO cCOouCOK IHOJIE30BATENCH 4depes 3anaTyn

[ WITH GRANT OPTION ];

Cpeny TOMyCTUMBIX mpusumeruit, T. €. TEHCTBUN, KOTOPBIE IMOJb-
30BaTeIb MMEET IMPaBO BBINONHATH Hajg oObekToM bJI, MoryT
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ObITh; ONEpalMu UCMOJb30BaHUSl (USAGE), BbIOOpa (SELECT),
BCTABKU (INSERT), OOHOBJICHUS (UPDATE), yaajcHus (DELETE) U
CCbUIKM (REFERENCES). IlpuBuierust usaGe HeoOxoauMma JUIsl yKa-
3aHUS UCHOJIb30BAHUSI HEKOTOPOI'O 3aJaHHOIO JIOMEHA, NPUBUIIC-
Idsl REFERENCES — JIJISI OOpaIlieHus] B OTpaHUYEHUSX LIETTOCTHOCTH
K crenydaidbHO 3aJaHHOM Tabmuie. IIpuBuIerun INSERT U UPDATE
MOTYT 3aJaBaThbCs IS CHEUaTbHO 3aJaHHbIX CTOJIOIOB.

B kauectBe ofmexTos MOLYT BBICTYNATh, HANPUMED, TAOIMLbI U
IIPEACTABIICHUS.

Comcox  moib30BaTesneir, Pa3fdeNCHHBIX 3aIlITbIMU, MOXET OBITb
3aMEHEH KJIIOYEBBIM CJIOBOM PUBLIC, KOTOPOE O3HA4yaeT BCeEX
MOJIb30BaTeJel.

Ecim 3agaHa JUPCKTHMBA WITH GRANT OPTION, 3TO 3HA4uT, 4YTO
YKa3aHHBIC MOJIb30BATENIM HAJEIEHbl OCOOBIMM TMOJHOMOYMSIMHU
JUIsl 3aJAaHHOTO OOBEKTA — NMpasom npeoocmasgienus NOJTHOMOYUL.
Ecnn Heo6xoauMo JaTh Kakue-Tubo OJHU MPUBUIETUU C TPABOM
MpeAoCTaBIEHUs, a Apyrue — 06e3, TO HeoOXOAUMO BOCIOJIb30-
BaTbCsl JBYMSI OT/AENbHBIMM MHCTPYKLUHUSIMU GRANT — GRANT C JH-
PEKTUBOM WITH GRANT OPTION M O€3.

REVOKE SELECT

j x » ON ums_Tabnuupl
H Rj DELETE
GRANT OPTION FO INSERT

UPDATE umsi_cTon6bua 1,

REFERENCES—

(3anaras)

L— ALL PRIVILEGES

DOMAIN nms_gomeHa

USAGE O CHARACTER wums_nabopa_cumsonos
COLLATION vmsi_nopsaka_CcopTUpoBKU

Lo,

TRANSLATION
UMS_NpaBuna_KOHBEPTUPOBAHUS

k—EAH_I’IOJ’IbEXOBaTeJ’IH
PUB'—'CJ k CASCADE :T

RESTRICT

Puc. 5.8. HCTpyKunst oTMeHbl npusunernii (REVOKE)
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OTMeHa TNPUBUIIETMH TPOUBBOAUTCS C TMOMOILBIO WHCTPYKLIUU
REVOKE (puc. 5.8).

COKpaIueHHbIﬁ BU MHCTPYKIUU REVOKE:
REVOKE [ GRANT OPTION FOR ] CHMCOK NPMBWJIETIMM dYepes 3alAaTyio
ON oOBexT

FROM CHOMCOK IOJIb3OBaTeJIell 4depes 3anATyl IapaMeTp;

I[I/IpCKTI/IBa GRANT OPTION FOR O3HA4acT, YTO OTMCHSIOTCA TOJIb-
KO MOJIHOMOYHS, Ha3HAYaeMble (IEPEaBaeMbI€) IPYTUM MOJIb30-
BaTCIsIM;, cnmcok npuBuiaeruy M crnmcokx nojabszosaTesenn MCIOJIb-
3YIOTCA TaK X€, KaK W B YTBCPXKIACHHU GRANT, a4 B Ka4iC€CTBC
napameTpa UCIOJIb3YCTCA mbo RESTRICT, JIM0O CASCADE. RESTRICT
N CASCADE NMPEAOTBpallalOT CUTyallud, MOABIIAIOIIHNECA ¢ BO3SHHUK-
HOBCHHUEM TMOKHWHYTbIX HpHBHHeFI/Iﬁ. HpI/I 3aJaHUN RESTRICT HE€
paspemiacTcad BBIIIOJTHATH OIICpallii0 OTMEHBI IPHUBUJICTHU, €CIIH
OHAa MPHUBOJUT K IMOSIBJICHUIO TOKMHYTOW MPUBUIIETHM. HapaMeTp
CASCADE YKa3bIBACT Ha MOCICAOBATCIIBHYIO OTMCHY BCEX IPHUBUJIC-
Ui, TPOU3BOJHBIX OT JAHHOM.

IIpu ymaneHun gomeHa, Tabullbl, CTOJOLA WM TPEACTABJICHUS
ABTOMATHUUYCCKU 6yILyT yILaJIeHbI TaK>XC U BCC HpI/IBI/IJICFI/II/I B OT-
HOILIEHUU 3TUX OOBEKTOB CO CTOPOHBI BCEX MOJIb30BATEIICH.

Ipumep. Co3gath NMpaBUIIO 0€30MACHOCTH, MO3BOJISIONICE M3BIIC-
yeHHe M OOHOBIIEHHME CTOJOIIOB SURNAME, NAME, YEAR (Kypc),
_GROUP, FACULTY Ta6JlI/IuI)l STUDENTS, €CJIM CTyILeHTb? O6y‘laIOTC$I C
1 mo 6 KypC Ha UICTOPHYCCKOM, CI)I/IJ'[OJ'IOFI/ILICCKOM NJIM DKOHOMHUYEC-
cKkoM (hakyIIbTeTax U MPOXKUBAIOT B ropojax I'poano umu MuH-
CK€, IJId IIOJIb30BATEIIEU Deanery 1, Deanery 2.
Pewenue.
CREATE VIEW STUDIES AS

SELECT SURNAME, NAME, YEAR, GROUP, FACULTY

FROM STUDENTS

WHERE FACULTY IN ('ucTopudueckmui',

Younosgormnueckun', 'sKOHOMUUECKUN ')

AND YEAR IN (1, 2, 3, 4, 5, 6)
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AND CITY = 'TI'pomHo' OR CITY = 'MuHck';
GRANT SELECT, INSERT, DELETE ON STUDIES TO

Deanery 1, Deanery 2;

Ipumep. Co3pgath mpaBuilo O€30MACHOCTH I IOJIb30OBaTelei
Deanery 3, Deanery 4, MO3BOJIAIOLICC H3BJICUCHUEC, YIAJICHUC U
OOHOBNICHME CTOJOLIOB COURSE NAME, TEACHER, HOURS TaOJMIIbI
COURSE, €CJIM KYPChl BKJIIOYEHbI B 1, 3 mm 5 CGMECprI, 1 KOJIhue-
CTBO MX 4aCOB HaxoauTcs B npeaenax ot 30 go 90.
Pewenue.
CREATE VIEW STUDR AS

SELECT SUBJECT NAME, LECTURER, HOURS

FROM SUBJECTS

WHERE SEMESTER IN (1, 3, 5)

AND HOURS >= 30 AND HOURS <= 90;

GRANT SELECT, INSERT, DELETE ON STUDR TO

Deanery 3, Deanery 4;

3apaHuA

B dem 3akmodaeTcs KOPPEKTHOCTh Oa3bl TaHHbBIX?

Kak Mo%HO knaccupuuupoBaTh OrPaHMUEHUSI LIETOCTHOCTH?
J17151 4ero ucnonb3yroTces B 6a3ze TaHHBIX TPUTTEPhI?
OripesienuTh B 00LIEM BUJIE CUHTAKCUC JUIS CO3J[aHuUsI TPUTTEPA.
C kakoii 1eNbio co3atTes B 0a3e JaHHBIX TeHepaTopbl?

Kaxk npoucxoaut obpailieHue K reHepatopy?

B yem npeumyiiiecTBa UCMOJIB30BAHUS XPAHUMBIX MTpOLIEAYP?

Sl A A e

Onpexnenuts B 00LIEM BUJIE CUHTAKCUC ISl CO3/IaHUS XPaHU-
MOM MPOUEIYPHI.

9. IlpuBecTu npuMepbl ONEPATOPOB, KOTOPbIE HCIOJb3YIOTCS B
TeJie XpPaHUMBbIX MPOLIEAYP U TPUTTEPOB.
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10. [Jns yero npuMeHsroTcst GyHKUMU B 0a3e 1aHHbIX?

11. Yro takoe BoccTraHoBJeHUE cucTeMbl? Kakue BUAbI Hapyle-
HUI CUCTEMBI CYIIECTBYIOT?

12. ITepeuncnuts ACID-cBOMCTBaA TpaH3aKIHUIA.

13. Yem obecneunBaercss B 0a3zax JaHHbIX YIMPAaBJIEHUE TPAH3aK-
usiMu?

14. Yro takoe Touka oTkara?

15. dns yero B CYB/I ucrnonb3yercs xKypHan TpaH3aKLUA?

16. Uto Takoe mpsaMoe U 0OpaTHOE BOCCTAHOBJIEHUE Oa3bl JaHHBIX?
17. B ueM 3akiroyaeTcs yrnpapjaeHUe napaaaedbHbIM J1O0CTyIOM?

18. OOBICHUTL HAa MpPUMEpPaX KOHIEMIUIO Cepuav3aluu TpaH-
3aKLUN.

19. Kakue nmpoOjeMbl BO3HUKAIOT MPU MapauiebHOH 06paboTke
naHHbIX? [IpyBeCTH COOTBETCTBYIOLIUE MPUMEPHI U3 MPEAMET-
HOI obmacTu.

20. YTo Takoe OJTOKUpPOBKa?

21. Kakwue ypoBHM OJIOKMPOBKHM MOTYT ObITh peanu3oBaHbl B CYB/1?
22. Korma ucnoiib3yeTcs KecTKasi U HexXecTKast OJTOKUP OBKU?

23. Korga 8 CYB/l MOXeT BO3HUKHYTb TYNUKOBAs CUTyalus?

24. Yto Takoe ypoBEeHb U30JSIILAN?

25. B kakux cuTyalMsix cJeiyeT UCTIOIb30BaTh CIIEAYIOIIMEe YPOBHU
W30JUMAN: SERIALIZABLE, REPEATABLE READ, READ COMMITTED,
READ UNCOMMITTED?

26. B ueM cocTOUT yNnopsa04YeHHOCTb TPaH3aKLMI?
27. Yro takoe 6e30nacHOCTb 0a3bl JAHHBIX?

28. Kakyio MOXHO JaTh KiIacCU(UKALMIO HAapyIICHUSIM MpH pa-
oote ¢ 6a3oi gaHHbIX?

29. Kakue MOXHO BBIJIEITUTb KOMIIBIOTEPHBIE CPEACTBA KOHTPOJIS
JUIS1 3aLMThI 0a3bl JaHHbIX?
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30.

31.

32.

33.
34.

35.

36.

37.

38.

39.

40.

Kakue meToapl BKIIOUAOTCS B HEKOMIIBIOTEPHBIE CPEACTBA
KOHTpOs?

B uyem cocrouT u30MpaTeIbHBIM MOAXOX K OOECIICUCHUIO
0€e30MacHOCTU JAHHBIX?

B yeM cocTouT 00A3aTENbHBIN MOAXOM K oOeceueHuo 0e30-
MAaCHOCTHU JTaHHBIX?

Yro Takoe mpaBuito 0e30macHOCTH?

C nomolplo Kakoil MHCTpykuuu B SQL 3ajarorcs mpaBuiia
6e3omnacHocTn?

Co3maTh yTBepXkJaeHUE, KOTOPOE MPOBEPSIET, UYTO TIaHOBBIA
00beM Mpomax Kaxaoro oduca He OYJET MPEBLIIATH CyM-
MapHbIe TUTAHOBBIE OOBEMBbI MPOJAX CIYXKAIMUX JAHHOTO
otuca (cM. puc. 4.5).

Co3maTh yTBepXkJaeHUE, KOTOPOE MPOBEPSIET, UYTO TIaHOBBII
00beM Mpogax Kaxmaoro ogpuca OymeT coBmagaTh ¢ CyMMap-
HBIMHM TUTAHOBBIMU O0BEMaMM MPOJAX CIYXKaIMX JTaHHOTO
otuca (cM. puc. 4.5).

Co3aaTh yTBEPXKAEHUE, KOTOPOE JJIsl KAXIOTO CTyJeHTa, 00y-
YaIIerocss Ha TPeTbeM, YeTBEpTOM MO0 MATOM Kypce, CO
CpeHUM OaioM YCTeBAEMOCTH BbIIIE YeThIPEX YCTaHABIMBA-
eT 25% HambaBKy K cTuneHAUU (cM. puc. 4.3 ¢ MONpaBKoi K
TabNHIle STUDENTS: JOOABJIEHO MOJIE — STIPEND).

Co3jath YTBEPXK/EHUE, YCTAHABJIMBAIOILEE BCEM CTYJCHTAM
($axkyJIbTETOB, Y KOTOPbIX CpEIHsAs OLieHKa (akyibTera 3a
JIETHIOKO CECCUIO Bbillle 001IeH cpemHeil onenku no 6aze, 10%
Hajn0aBKy K cTuneHauu (cM. puc. 4.3 ¢ nonpaBkoi k tabiuie
STUDENTS: IOOABJICHO MOJIe — STTPEND).

Co3aaTh yTBEpXKJIEHHE, YCTAHABIMBAIOIIEE CTYJACHTAM MaTe-
MAaTHYEeCKOTO, (PU3NUECKOTO U IKOHOMHUYECKUX (PaKkyIbTETOB
MSATOTO Kypca, y KOTOPbIX cpeHuii 6amn 6ombiie 1Mbo paBeH
4,5, 50% HagOaBKy K cTuneHauu (cM. puc. 4.3 ¢ momnpaBKoii K
TabnuIle STUDENTS: JOOABJIEHO MOJIE — STIPEND).

Co3maTth TpUITEP, peAIM3YIOIIMIA KacKaJHOe HM3MEHEHUE B
TabJIMIE SESSTON_RESULTS NPU U3MEHEHUU JIMYHBIX TaHHbIX (B
4acTHOCTHU, (haMuiIiK) B TaOnuIle STUDENTS (cM. puc. 4.3).
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41. Co3patb reHepaToOp U COOTBETCTBYIOLLMNA TpUITEP, OOECeUu-
BAIONIMI YHUKaIbHbIe 3HAYEHHUS I CTOJOIA STUDENT ID
TaOIULIBI STUDENTS (cM. puc. 4.3).

42. Co3gaTh TPUITEp, pealM3yIOIIMI KacKaJHOe€ U3MEHEHHE B
Ta6n1/1ue EMPLOYEE NpPU M3MCHCHUU COOTBCTCTBYIOLIUX JdaH-
HbIX, Kacaloluxcs HoMepa oduca B TabmuiEe OFFICES (CM.
puc. 4.5).

43. Co3math TeHEpaTOp U COOTBETCTBYIOIIUI TpUITEp, obecreyu-
BAIOUIME YHUKaJIbHbIE 3HAYCHUS Ui CTOJIOLA ORDER ID Tab-
JIMIIbI ORDERS (CM. puc. 4.5).

44, Co3path TPUITEpP, pPEeATU3YIOIIMNA KacKaJHOE W3MEHEHUE B
TaOJIMIEe ORDERS MPH M3MEHEHUU COOTBETCTBYIOIIUX AHHBIX,
Kacaromuxcs paOOTHUKOB B TaOJUIE EMPLOYEE (CM. puc. 4.5).

45. Co3math TeHepaTOp U COOTBETCTBYIOIIUI TpUITEp, oOecreyuu-
BAIOUIMI YHUKAJIbHBIC 3HAYSHMS JUIsl CTOJIONA CLTENT ID Tab-
JIMLIbI CLTENTS (CM. puc. 4.5).

46. Co3path XpaHUMYIO MPOLIEAYPY, BHIBOSILYIO 00IEE KOIUUe-
CTBO CTYJEHTOB, OOYYaIOUIMXCS B BYy3€, U CPEIHIOI OLIEHKY
cryaeHta (puc. 4.3).

47. Co3math XpaHUMYIO TPOIEAYPY, BBIBOJISIIIYIO CpPeIHUN Oan
YCIEBAEMOCTH MO KAXAOMY (paKyIbTeTy v 00111ee KOJUIECTBO
CTyAeHTOB (hakyibTeTa (puc. 4.3).

48. Co3path XpaHUMYIO MPOLIEAYPY, BHIBOSIYIO 00IEE KOIUUe-
CTBO YaCOB JIJTs KaXXI0TO MpenoaaBaTens (puc. 4.3).

49. Co3path XpaHUMYIO MPOLIEAYPY, BBIBOASIIYIO OOIIYIO CTOU-
MOCTbh M 00IIlee YNCIIO 3aKa30B KIMEHTOB (puc. 4.5).

50. Co3path XpaHUMYIO TPOLIEAYPY, BHIBOJSIIYIO OOIIYIO CTOU-
MOCTb U OOIIee YNCIIO 3aKa30B KIMEHTOB IO KaXIOMy oducy
(puc. 4.5).

51. Co3maTh XpaHHUMYIO IPOLEAYPY, BEIBOASIIYIO 00IIee KOTHYe-
CTBO 3aKa30B, KaXJ0€ M3 KOTOPBIX MPEBBIIIAET CPEAHIOIO
CTOMMOCTb 3aKa3a I10 Bceit 6a3ze maHHBIX (puc. 4.5).

52. Co3path nmpaBuiio 0€30MacHOCTH, MO3BOJISIONIEE U3BJICUCHUE,
BCTaBKy M YIajeHHe IJI1 BCeX CTOJIOLIOB TaONMIbI STUDENT,
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53.

54.

55.

€ClIM CTYJIeHTbI 00yy4aroTcs ¢ 4 1o 6 Kypc Ha MATEMATHUUYECKOM,
HUCTOPUYECKOM MJIM 3KOHOMMYECKOM (pakylIbTeTax, ISl MOJIb-
30BATENEN Deanery 1, Deanery 2 (pHC. 4.3).

Coznmath mpaBujao 0€30MaCHOCTH, MO3BOJISIONICE U3BIICUEHUE,
BCTABKY U YJAJICHUE JJISI BCEX CTOJOLOB TAOIMIIbI STUDENT,
€CITH CTYACHTBI 00ydarTes ¢ 1 mo 3 Kypc Ha OMOIOTMYECKOM,
(pUITOITIOTMYECKOM WM  IOpUAMYECKOM (daKyiabTeTax, sl
MOJIb30BaTeNel Deanery 3, Deanery 4 (pHcC. 4.3).

Coznmath mpaBujao 0€30MaCHOCTH, MO3BOJISIONICE U3BIICUEHUE,
ylajeHue U OOHOBJICHHE CTOJIOLOB SUBJECT NAME, LECTURER,
APPOINTMENT, HOURS TAOJUIbI SUBJECT, €CIM KypPChl BKIIIOYeE-
HbI BO 2, 4 ujin 6 cCeMEeCTpPhI, U UX KOJIMUECTBO YACOB HAXOUT-
cs B npeaenax ot 50 po 110 gist mosib3oBaTenel Deanery 5,
Deanery 6 (pI/IC. 4.3).

Cozmath npaBujiao 0G€30MaCHOCTU, MO3BOJISIIONICE M3BJICUEHUE
1 OOHOBJIEHME CTOJIOLIOB SURNAME, NAME, YEAR, GROUP, Ta0-
JIALBI STUDENT, €CIIM CTYAEHTBhI 00ydaroTcs ¢ 3 mo 6 Kypc Ha
MaTEMAaTUYECKOM, (PUIOTOTUYECKOM WIIM 3KOHOMHUYECKOM
(daxynbTeTax M NPOXKUBAIOT B ropojax ['poaHo, MuHck, Mo-
CKBa UJIU HCKOB, IS TIOJIB30BaTeJIeH Deanery 7 W Deanery 8
(puc. 4.3).
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Co3pnaHue nNpunoXxeHum
cpenctBamu Microsoft Access

MS Access mnpeacrasisier coboil npuioxenue Microsoft Office,
KOTOPOE [O3BOJISIET CO3[4aBaTh MPOrPAMMHbIE CpEACTBA AJIs
MOJIyYeHUs OMNpPEACJEHHbIX Pe3yJbTaToB. [J1aBHOE oOTIMuME
MS Access ot apyrux CYB/I 3akmodaeTcs B ToM, 4TO mof 6a3oii
JaHHbIX MS Access MOHMMAETCsl COBOKYMHOCTb CTPYKTYPUPOBAH-
HbIX M B3aMMOCBSI3aHHBIX JJaHHbIX U METOJ/IOB, OOECIEUYMBAIOLUX
no0aBiieHne, U3BMEHEHKE, BBIOOPKY M oTOOpaxeHue JaHHbix. Kak
MPaBUJI0, MHOTUE CUCTEMbI, CBs3aHHble ¢ B/, mo3BOJISIIOT Xpa-
HUTH BCE TaOIULbI OHOM (paiiyie U HE BKIIIOUAIOT (DOPMBI U OTUE-
ol B Qain BJl. Jns gobaBiieHusi, M3BMEHEHUSI U OTOOpAXKEHHUS
JAHHBIX B TAKUX CUCTEMAaX MCIOJIb3YIOT MPHUI0XKEHUSI KOHEYHOTO
MOJIb30BATENsl, KOTOPbIE HA3bIBAIOTCS TAKXE TEPMUHAJIbHBIMU
MPUITOKEHUSIMU.

O6Lwue 3amMevyaHMA NO CO34aHUIO
0a3 gaHHbIX cpeacTBamMu
Microsoft Access

OcHoBy noctpoeHust MS Access coCTaBIsIIOT pensiiuoHHble B/I.
B cuny 3Toro Heo6XOIMMBbI OMpPeIeNIeHHbIE CBEIEHUSI TIO CTPYKTY-
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pe, opranu3auuu, ¢pyHkuusim B/, a Takxke nmpoueccy npoeKTUpo-
BaHMUS. B KOHEUHOM MTOre MMEHHO MPOLECC MPOEKTUPOBAHUS U
MNPUBOAUT K CO3JAHUIO ONTUMAJbHOW B HEKOTOPOM cMbicie BJI,
ABJIAIOLIEHCS OCHOBOM Uil CO3JaHMsl NMPOTrPAMMHOTO CPEACTBA
(IpUIIOKEHHS), KOTOPOE MO3BOJISIET MOJy4aTb HEOOXOAMMBbIE pe-
3yJIbTATbl U3 COBOKYITHOCTA XPAHUMBIX TAHHBIX.

OnnHo w3 rnaBHelmux TpeboBanuii npu padore ¢ b/ — paspa-
00TKa ee nmpoekTa. B Hacrosiee BpeMsi METOAOIOTUSI KOHLENTY-
AJIbHOT'O MPOEKTUPOBAHUS SIBJISETCS BEAYLIEH NpPU CO3JIaHUM JIO-
rudeckux npoektoB b/l u mpeanonaraer HaJIuyue ONpeneeHHON
KBaJIM(pUKALMU U OMNbITA AJIS aHAJIN3a IPEAMETHON 00J1aCTH U 110-
CTPOEHUSI COOTBETCTBYIOLLETO MPOEKTa OyAylIei CUCTEMBI CO BCe-
MU HEOOXOJMMbIMU TPEOOBAHUSIMU.

PaGora ¢ Microsoft Access npeanoJiaraet CO3/4aHUE OINPEAEIICH-
HbIX 00beKTOB B/l — Tabmuil, 3anpocoB, popM, OTUETOB, MAKPO-
coB, MoayJieil. OJHAKO B 3aBUCHUMOCTU OT TpeOOBaHUI MpeaMeT-
Hoil oOmactu He Bce 00bekThl CYPBJI MS Access MOryT OBITh
WCIMOJIb30BAHbI MPU CO3/IAHUM KOHKPETHOrO NpuioxeHus. B ua-
CTHOCTH, Pe€4b MJIET O MAKPOCaxX, MOJYJISIX M CTPAHMLIAX JAAHHBIX.
Hcnonb3zoBaHue 3TUX OOBEKTOB MPENIONAraeT AOCTATOYHO BbI-
cokue TpedOBAHUSI K KOHEUHOMY MTPOIPAMMHOMY MPOAYKTY.

IIpu cozmanuu npoekta CYPBJI MS Access MOXHO MPUACPHKHU-
BATbHCS CIIEYIOLIUX ITAMOB:

1. PazpaboTka oOIux KoHLENIUN OyayIIeil CUCTEMbI — BBISICHE-
HUe TpeboBaHUI MoJib3oBaTene nu coop nHPpopMaLuy Mo KOH-
KpEeTHOMW npeaMeTHON o0JlacTH: 3a4eM HYXHa 3Ta CUCTEMA, Ka-
KHe ee JaHHbIe OyIyT BOCTPEOOBAHBI U T. JI.

2. TTpoekTHpOBaHKME OTUYETOB, KOTOPOE MPEANOJaraeT MiIaHupo-
BaHWE COCTAaBa M BHEITHETO BHUJIA BBIXOJHBIX JOKYMEHTOB CO3-
JTaBAEMOTO MPUITOKEHUSI.

3. OnpexneneHune CTPYKTYPbl TaHHBIX, KOTOPAasl SBJISIETCS OCHOBOM
CO3JaBaEMOT0 MPUJIONKEHUS. JlaHHbIE, TOTYYCHHbIC HA TEPBBIX
JIBYX 3Tanax, aHaJM3UPYIOTCS U pa30UBAIOTCS MO TPYyMIaM, Uc-
KJIIOUAIOIIMM MOBTOPEHUE, HO MPEAyCMaTPUBAIOIINM OTpe/e-
JIEHHYIO B3aUMOCBSI3b U BOCIIPUATHE UX KAaK €IMHOTO IeJIOrO B
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BUJIE COBOKYMHOCTU TaOIMI[ ¢ HEOOXOAMMBIMU 3arOJIOBKAMU,
CBs3b Mexay TabIullaMu OCYILECTBIISIETCS B BUJE MOBTOPSIO-
LIMXCS TMOJICH, T. €. B OAHOW TAaOIMIE JaHHBIE SBJISIOTCS YHU-
KalbHbIMM (HE MMEIOT TMOBTOPEHUH B TNpeAenax JaHHOTO
crosnbua), a B Ipyro — BO3MOXHO AYOJIMPOBAHME JAHHBIX B
aHaJOTMYHOM cTonOne. Ha aTom stame mpeaycmaTpuBaercs
TaK)Xe JIeTalbHasi MpopadoTKa mojei Tabnul, TUMOB XPaHU-
MbIX JAaHHBbIX, CBSI3ed Mexay Tabnuuam, OrpaHUYeHUd Ha
JIaHHBIE U T. ]I,

4. Pa3zpaboTka CTpPYKTYphI 3ampocoB K BJI, T. e. onpeaencHue tex
BbIOOPOK JaHHbIX M3 0a3bl, KOTOPbIE HEOOXOAUMBI ISl CO3Ja-
HUSI BBIXOJHBIX TOKYMEHTOB (OTYETOB) U MOJyuYEHUs OMpeae-
JIEHHON MH(pOpMAaLMM, YYACTBYIOLIEH B TE€X WJIM MHBIX BU3Y-
ANTbHBIX JINOO MEYATHBIX JOKYMEHTAX MPUIOXKEHHUS.

5. IlpoekTupoBaHue 3KpaHHbIX (OPM MNPUIIOKEHUS. DTOT ITAll
MOHO Pa3JeIUuTh HA JBa:

® CO3JaHUE MOJIb30BATENbCKUX OKOH, MPEAHA3HAUEHHBIX IS
BBOJIA M PEAAKTUPOBaHUS UHPOPMALUK (B TAOIULIbI);

e cozgaHue (Gpopm, BBIBOISLIMX Pe3yJbTaThl 00pabOTKU AaH-
HBIX, KOTOpPbIE OYAYT MPEACTABIEHbI TMOO B ONPEACIEHHOM
OKHE CO3[1aBAEMOI'0 NPUJIOXKEHHUSI, JIMOO B BUJE T'OTOBBIX
OTYETOB, POPMUPYEMBIX TPUIIOKEHHUEM (CM. . 2).

6. IIpunanue npunoxeHuto MS Access 3akoHueHHOro Bujaa. Ha
3TOM 3Tarne pa3pabaThIBalOTCs KHOMOYHbIE U OOBIYHbIE MEHIO,
a TaKXe KJII0YeBbie (POPMbI MPUIIOKEHUS ISl 00JIeryeHust pa-
0otbl monb3oBateneii CYPB/I.

Cnenyer 3aMeTHTb, YTO HA KaXXJOM 3Tare NpPOEKTUPOBAHHUS Clie-
JyeT TIIATEeIbHO aHAJIM3UPOBATh PE3yNbTaThl MPEAbIAYILErO ITa-
na v, Npyu HEOOXOAMMOCTHU, BHOCUTb KOPPEKTHMBbI B TPeOOBaHMUS
Mo pa3paboTKe TeX WK UHbIX OOBEKTOB OYIyIIEro MPUIOXKEHHUS.

ITocne Toro kak npotieaypa NpOEKTUPOBAHUS BbISIBUIJIA BCE HEOO-
XOJMMble TpPeOOBAHUS, MOXXHO MPUCTYNaTh K pealu3aluu IpU-
noxeHus cpeactBaMu CYPB/] MS Access.



230 nasa 6

Ocob6eHHOCTU UHTepdenca
Microsoft Access

[Tpunoxenue Microsoft Access JOCTATOUHO CIELUATIM3UPOBAHO U
MpeIHa3HAYEHO, B IEPBYIO OUYepeadp, A pazpadboTunkoB BJI. Oc-
HOBHBIM KOMIIOHEHTOM IpoekTa MS Access saBnsierca b/, Bkitio-
yapuiasi B CBOM cocTtaB TaOIMIpl, 3anpocki, (POPMbI, OTHYETHI,
CTPAHMULIbl, MAKPOCHI U MOJLYJIH.

OpnHa u3 ocoOeHHocTelt paboThl ¢ MS Access 3aKiiouaercs B TOM,
YTO HENb3s U3HAYAIBHO OTKPbITh HOBBIN (aiin — daiin, B KOTO-
poM OyayT oTtoOpa)keHbl OCHOBHbIE€ KOMITOHEHTBHI MPHUIIOKEHUS
st cozaanusi B, a Takke coxpaHuTh MpH Nocleaytoied pabote
Bech (haiinm BJI. s cozmanus HoBoli Bl HeoOXoauMo yka3aTh ee
MECTOTIOJIOXKEHNE, BbIOpaB cHadama koMmaHay Co3maTh B MEHIO
daiin, a 3aTeM Ha naHenu MHCTpyMeHToB Q0JacTh 33424 U3 KaTe-
ropun Co3nanmne komanny HoBas 6a3a mannbix. COOTBETCTBEHHO,
Ui OTKpbITUs cymiecTByromeid b/l HeoOXoauMo MCnojb30BaTh
komaHny OtkpbiTe B MeHIO Daiir. CoxpaHEHUE BCEX OOBEKTOB
B/l 6ynet ¢pukcupoBaTthes B daiisie ¢ TeM UMEHEM, KOTOPbIN 3a/1aH
MepBOHAYaIbHO, ¥ BBIMOJIHEHO B popMaTe Microsoft Access 2000.
B nanbneiiiiem B MS Access MOXKHO COXPaHSITh JIUIlb OTACIIbHBIC
o6bexTbl B/l (1151 oObekTa gocrynHa komaHia CoxpaHuTb Kak B
MeHIo @aiis1 1100 COOTBETCTBYIONIAS KOMAHd KOHTEKCTHOTO Me-
HIO ¢ JOMYyCTUMbIMU napamerpamu). s 3aBepiieHust padboThl ¢
B/l nocTaTOYHO BBIMOJHUTH KOMAaHIy 3aKpeIiTh B McHIO Daiin
(6e3 3aKpbITUS caMOro NpuaoXeHus MS Access), TMOO KOMaHIy
Boixoa B meH1o @aiin (¢ 3aBepiieHreM pabOThl MPUIOXKEHUS), JIU-

00 CTaHAAPTHYIO KHOTIKY 3aKPbITUS . B okHe B/I.

OxHo npunoxeHuss MS Access ¢ oTkpbiToii BJI, koTopas npen-
CTaBJICHA B CBOEM OKHE — OKHe BJ[ — SBJISIETCSI TUMIOBBIM OKHOM
Windows, a Tak)Xe aHAIOTUYHO OKHAM JAPYTMX MPUIJIOKEHUH ma-
kera Microsoft Office (puc. 6.1).

KHomnka cuUCTEeMHOTO MEHIO MpuiiokeHuss MS Access UMEET BUJ

, a KHOIIKa CUCTEMHOI'0 MeHI0 okHa B/l — .
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Puc. 6.1. [naBHoe okHo MS Access c oTkpbiTon B[]

I'maBHOe okHO MS Access npeaHaszHadeHo st pabotsl ¢ BJI. U3
HEro MOXHO BbI3BaTh J1I0060# 06bekT BJI A mpocMoTpa, BbITNO-
HEHUs, pa3paboTKU UM MOAU(PUKALIUHU.

Jns pabotsl ¢ koHkpeTHOW BJI MOXHO paspaboTaTbh cOOCTBEH-
Hblid UHTEep(delic, OCHOBOW KOTOPOro, Kak MPaBUJIO, SBIISIOTCS
¢dopmbl. Ha popmax pacnonararorcst pa3inyHble 3JIEMEHTBI: MOJIS
Tabnull, MOJsl CO CIHMCKOM, KHOMKM, PACKPBIBAIOLLIMECS CIHUCKH,
BBIKJIIOUATENN, NEPEKIIoYaTenu, (Iaxku, PUCYHKU, MOTUYMHEH-
Hble GOpPMBbI U T. 1. 3a KHOMKAMU OOBIYHO 3aKPEIUISIOT BbI3OB
¢yukiuii. Bee ¢ynkmun o6padboTku MHGOpPMALMM 3aJar0TCS C
MOMOILBI0 MaKpoOCOB WJM MporpaMMm Ha VBA. B nmpuinoxeHusax
st pa6otel ¢ Bl 0OBIYHO MOMEIIAIOT TJIABHYIO KHOMOYHYIO
dopmy (puc. 6.2), KoTOpass aBTOMaTUYECKU MOSBIISAETCS MPU OT-
kpoiTun BJI. B pnanbHelimiem pabota nonb30BaTeNs MPOUCXOAUT
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HE TOJIbKO C MOMOUIbIO IJIABHON (QOpPMbI, HO U ApYrux Gopm u
OKOH. ba3y maHHBIX, UMEIOLLYI0 UHTEpdeElic MOIb30BaTENs U pac-
mypeHue mde, MOKHO CYUTATh ITPUIIOKEHUEM, T. K. BCE ONIMCAHHUS
b/1, BKiIIoYast NpOrpaMMHbIE€ KOJbl, MHTEPIPETUPYIOTCS CUCTEMON
MS Access npu paboTe nosb30BaTessl.

: YPHCTHUECHHE NOE 3IHH m

Egaﬁn Opseka Bua BoTaska  QopeaT  Jankod  CgpeHc  OKHO  CNpaeka BEEAWTE BONPOC -

- =W EEN N M RN AT WS o o= e

=3 TypucTHueckHe noesmm

_TypHCTHYIECKHE TOe3IKH |

Peitin ophs HUM

Puc. 6.2. nasHasa kHonoyHas copma B[ "MyTewecransa”

Paboraromass B/l MS Access MOXET B3aMOJEHCTBOBATh ¢ BHEIII-
Humu B/l, KOTOpPbIE MOTYT UCMOJIL30BATLCSA KAK UCTOYHUK TAOIMI]
MPU UMNOPTE UJIA MPUCOEAUHEHUHU, & TAKKE KAK MOJIy4yaTelb Npu
IKCNoOpTe JaHHbIX U3 paboraromieit bJI. B xauecTBe BHemHel BJ]
MOXeT ciaykuTh modas b/l, mommepkuparoias npotokon ODBC
(Open DataBase Connectivity, Habop uMHTep(]elicoB MPUKIATHOTO
ypoOBH), HampuMep, 6a3za maHHbIX SQL Server, pacmosoxeHHas
Ha yJAJICHHOM CEpPBEPE.
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Co3JaHHe OTUETOR

BrifepHTe NONA AN8 OTYETA,

s AonyckaeToa BeIGop HECKONbKMX TAAMML MM 3aNpOCoE.

TabnHuEl M Zanpocel

|Tal5nHua: SaKaskl j

AOCTYMHBIE NONA: BrIBpaHHEIE NonA:

KoaknmeHTa
HanH4HeCkHakKH
THNCERAKHM
MNpoueHTCEHAKH
Kaon3akasos
fataZakaza

bl

OTHMEHA

fdanee > [oToED

Puc. 6.3. Co3gaHne oTyeTa Cc NOMOLLbIO MacTepa OTYETOB

OcnoBy CYPB/I Microsoft Access cocTaBisitoT 7 00BbEKTOB. DTH
O0BEKThl BKIIIOYAIOT JIAHHBIC W PA3JIMYHbICE MHCTPYMEHTAJIbHBIC
CpeAcTBa, HEOOXOAMMBIE IS UCTIOJIb30BaHUsI MS Access. MHorue
O00BEKTHl MOXHO CO3JaBaTh KaK C HCIOJb30BAHMEM MacTepa
(puc. 6.3), Tak 1 C UCMOJIB30BAHUEM KOHCTPYKTOPA (puc. 6.4).

Tabauya — OCHOBHAS €IMHMIIA XpaHEHUs naHHbIX B Oaze. [loHs-
Te Tabuuubl B MS Access COOTBETCTBYET MOHSATUIO JIBYMEPHOM
TaOIULBI (3alUCh X IIOJIE) PENSIUMOHHONM MOJEIN JaHHBIX. B mio-
0ol 6asze, Kak MPaBUJIO, UMEETCS HEKOTOPOE YMCIIO CBSI3aHHBIX
Mexay coOoi Tabmuiu. Mexay AByMs TaOaullaMH yCTaHABJIMBa-
IOTCS CBSI3U TUMNA "OJUH-K-OJHOMY" U "OAWMH-KO-MHOTUM" KOMAaH-
noil Cxema mannbiX B MeHI0 CepBuc (puc. 6.5). Cpeau 0CHOBHbBIX
orepanuii Haja TaONMMIIAMHA MOXXHO BBIIECIUTH: IMPOCMOTP U 00-
HOBJICHME (BBOJ, MoauduKalus U YAAJIEHUE), COPTUPOBKY,
(pUITBTPAIUIO U IIEYATh.
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Puc. 6.4. CosgaHne hopmbl B pexxmume KOHCTpyKTopa hopm

3anpocet MO3BOJISIIOT OCYLECTBUTh BbIOOPKY JIAHHBIX IO HEKO-
TOPOMY KPUTEPUIO UJIU BBIMOJHUTb OMpPEAEIeHHbIe JACUCTBUS C
JaHHbIMA. OZHOBPEMEHHO BbIOOPKA MOXET MPOU3ZBOAMTHLCS W3
16 Tabmuu. B 3anpoc MoxHO BkJI0O4YaTh 10 255 moneil. B MS Ac-
cess MOXXHO CO37[aBaTh M BBITIOJHSITH CIEAYIOIIMe OCHOBHbIE TH-
bl 3aMPOCOB: HA 6bI00PKY — W3 OJHON U MHOTHMX Tabmuly; nepe-
Kpecmuulil  3anpoc;, moouguyupyrowue 3anpocsl (OOHOBIICHUE,
yaaneHve wiu aobaBieHue MaHHbIX). C MOMOIIBIO 3aMpOCOB
MOHO CO3/JaBaTb HOBbl€ TAOJMLBbI, UCIOJb3YSl JAHHbIE U3 OJ-
HOW WJIM HECKOJIbKUX CYIIecTBYIOIMX Tabmui. OnucaHue 3anpoca
MOHO BBITMOJTHUTE ¢ NoMotbio 6manka QBE (Query-by-Example,
SI3BIK 3aMPOCOB MO 00pasiy) uiam SQL.

@opma npeactapnsier coboii 00bekT B/ MS Access, B KOTOpOM
MOYHO Pa3MEeCTUTbh 3JIEMEHTHI YIpPaBJIeHUs, TPUHUMAIOILWE JIEHi-
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CTBUS MOJI30BATENCH WJIM CITyXallKUe JJIs BBOJIA, OTOOPAXKEHUS U
W3MEHEHHMS JaHHBIX B TAOIUIIaX WITH 3aIIpocax.
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Puc. 6.5. OkHo Cxema AaHHbIX

Omuempt IpeHA3HAYEHBI 1JIs M€YATH JAHHBIX, COACPKAILUXCS B
TabnMUax M 3ampocax B COOTBETCTBUM C HEKOTOPbIMMU TpeOoBa-
HUSIMU OOPMIIEHMUSI.

Cmpanuya docmyna Kk oanuvim (puc. 6.6) — 3TO cTpaHUIA, KOTO-
PYIO MOXHO HCHOJIb30BaTh ISl JTOOABIIEHUS, peJaKTUPOBaHUS,
MPOCMOTpA WM MAHUITYJUPOBAHMS TEKYIIUMU JaHHbIMA B BJ]
MS Access unu SQL-cepBepa. MOXHO €031aTh CTpaHULbL JJIs1
BBOJA U PEAAKTUPOBAHUS JAHHBIX aHAJIOTUYHO (hopMmam MS Ac-
cess, WM BbIBOJIA MEPAPXUUYECKU CTPYNITUPOBAHHBIX 3aMucei mo-
noOHO oTyeTaM MS Access.
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Beeante sonp

FogCrpasel  HaswawmeCipar  Cronvua HacengHue ik lworpajma Fanmsaan Banwia LOoCTonpumeyaTens R,
1 Bpugsuima Bpaanana Owono 163 Moprpransees Kpynnedwee | Koot Puan, Piro- g Haneipo
2 Yuzna [Mpara 0.4 . Huwcknit locyaapcin | YMepewseil, | Hewceas [Mpara - nate
3 Ernner Fanp E1 Apabori Uano w3 Haprnit Erunetcrnii  Hoa Tepputopna cTpok
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B Wramus Pua Ownnn 58 M. Fi P i Hr: = Pum
7 Kunp Huxnrun Yurnraunems | Cpeapcid@ v Octpon Cprguerunog Dyvir (CYP),  Kunp n gponsocta
8 Kyba Favana Oron 114 W i T To i Koy i Camue
9 Cunranyp Cumranyp Owonp 288 | Manafcenh [ opog- E CuHranypcrai [ nagHese Typ

10 Typuma Auxapa Owonge 63 Typeurmi locyaapemeo | Cybmonuiecs Typeukaa B nepeyw ouepeas
Crpam: 1410 0f 10 oMb AT T R

Puc. 6.6. CTpaHnua foctyna K AaHHbIM

CTpaHI/IL[bI A0CTyIa K AAHHBIM npeajararoT OonpeacjaCHHbIC BO3-
MOXXHOCTH.

U COop u pacrnpeneneHue TEKYIIUX JAHHBIX HECKOJbKUMH CIIO-
co0aMM, T. K. MX MOXHO MCIOJb30BaTh AJIs1 AOOABIIEHUs, pe-
JAKTUPOBaHUs U MpocMoTpa JaHHbIX B BJI wnm mpoekte
MS Access. CTpaHulbl JOCTYNA K AAHHBIM MOXHO HMCIOJIb30-
BaThb B MHTepHeTe mnM MHTpaHere (intranet) U MOCBIIATH IO
3JIEKTPOHHOM MOYTE.

U MHTepakTUBHBIA MPOCMOTP CrPyNMUPOBAHHBIX 3anuceid. Ha
CTpPaHMLIAX C IPYINIAMM 3aMKuced MOXHO OTOOPaXKaTh HY>KHbIE
JIETAJIM MyTEM PACKPBITUS WM yAAJEHUs 3aroJOBKOB TPYIM.
Nmerorces cpenctsa COpTUPOBKU U (pUIIbTpaLIMK 3aInCE.

U AHanu3 1aHHBIX M poekTupoBaHue. Ha cTpaHuLie MOXHO Mo-
JyYATb PE3YJbTAThl BBIIOJIHEHUSI MEPEKPECTHOIO 3ampoca,
MPOU3BECTH BbIUMCIIEHUS, ucnoib3yss MS Excel, mpocmoTpeTh
JIAHHBIE C MTOMOUIBIO AUATPAMMBI.
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U Beigaua Texcra crpanuibl B popmate HTML. MoxHO coxpa-
Huth HTML-xox B mosie cBoeit b/l u BbiBeCTH €ro kak ¢gpopma-
TUpoBaHHbIN TekcT HTML Ha cTpaHuIle.

U [IpuBbiuHas cpeaa pa3pabOTKH, T. K. B PSKUME KOHCTPYKTOpa
CTPAHMUL] UCIOJb3YIOTCS PA3JIMUHbIE MAHEIM UHCTPYMEHTOB U
Jpyrve BO3MOXHOCTH, IIPUMEHSIEMbIE MPU CO3AaHUU popM u
OTYETOB.

Maxkpocer nipencTaBiIAIOT CcOOOM MOCIEAOBATENIBHOCTD MAaKpO-
KOMAaHJI BCTPOEHHOTO sI3blka MS Access, KOTOpbIE 3a1al0T aBTO-
MaTUYCCKOC BbIIMTOJIHCHHUE ONPCACICHHbBIX onepaulxlﬁ.

Mooy — 3TO COBOKYIHOCTb ONUCAHUM, UHCTPYKLMI U mpolie-
ayp Ha sa3pike VBA, coxpaHeHHas noja oomum nMeHem. B MS Ac-
cess UCHOJIb3YIOTCS MOJYJIM TPEX TUIOB: (POPMbI, OTUYETA U CTaH-
JapTHblii. Moaynn (opM MU OTYETOB COAEPKAT MNPOrPAMMBI,
ABJIAIOILMECS JIOKAJbHBIMU AJ11 3TUX oObekTOB. Ilpoueaypsl us
CTAHIAPTHOTO MOJYJISl, €CJIM OHU HE OINMCAHBI IBHO KaK JIOKaJb-
HBIE JJT COJEPIKAIIET0 UX MOAYJIS, PACIIO3HAIOTCS U MOT'YT BBI3bI-
BaTbCs MPOLEAYPAMU HU3 IPYIHX MoAyieh B Toi xe b/l wimm u3
aaMuHucTpupyembix B/I.

Cos3paHue 6a3bl AaHHbIX

B Microsoft Access UMEIOTCS HECKOJIBKO BO3MOIYKHOCTEH MO co3a-
Huro bJl. Komanma Co3mate B MeHo Paiin 1ubo0 KHOMKaA

B obmacTtu 3aJa4 BbIBOJAT CITMCOK BCCX MMCIOIIMUXCS

BO3MOXHOCTEH MO co3AaHuio0 0a3bl JAHHBIX, MOKa3aHHBIX Ha
puc. 6.7.

Co3paHue HOBOM 6a3bl AaHHbIX

U g co3manuss HoBoii BJ| HeoOXOOMMO BOCIOJBb30BAThCS

KHOTIKOf [21teeesma s | g oG nacty 3anad. [lpu sTtom popmu-
pyetcs daitm MS Access, Kya OyayT moMeIlaTbcs Bce Heo0X0-
JMMbIe OObEKTHI.
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\#| Microsoft Access hﬂm

Egaﬁn Mpaeka Bwa Ecraska Cepewc  OkHo  Cnpasea BEeamTe BONpOC -

A PR A I EE = RN |

Eiilg!li !ir“ * x

Cospanve
Hogan fiasa AaHHE. ..

@ MyCTan CTpaHHLG A0CTYNS K AGHHEIM. .,

MPOEKT C MMERILAMHCA AAHHEIMH...
@ MEOEKT C HOBbIMK A&HHEINH, ..
E‘B ¥z MMerIWErocA dakna...

LWabnoHsb!
MoKk B CETH;

| Ha#iTi
5;0 LWatinoHe Ha ysne Office Online
Ha HoeM KonnekTepe, .,
Mocneguue WCNONL30BaBWMECA WabNOHBL]
Zakasel Ha paboTel
roToBo UM él

Puc. 6.7. BoamoxHoCTu co3panus darina bl B Microsoft Access

U Ilpu co3gaHuu NycTOW CTpaHUIIbI IOCTYyNa K AaHHBIM (KHOTIKA

| @ MyCTaA CTRAHMLA ADCTYNA K A3HHEIM, ..

B obmactu 3ajgad) cozmaercs Web-
¢opma, cBszanHas ¢ MS Access uau SQL Server, koTopyro
MOYHO Pa3MECTUTh B KOPIMIOPATUBHON MHTPAHET-CETH.

U Ilpoekt c UMEIOILUMHUCS JTaHHbIMU (KkHOTIKA

| MpOEKT C HMEHILWHMMHCA A HHBIMH. ..

| B objacTtu 3aaad) MO3BOJISET C MO-
Moibio Microsoft Database Engine (qnanoroBoe oxkHo CBoiicT-
Ba CBA3M C JJaHHBIMH, pHC. 6.8) co31aTh HOBBIM MPOEKT
SQL Server (ADP-¢aiin) pns xpaHeHus TaOaull JaHHBIX.
Nnmerowuiicss ¢gaitn MS Access MCMOJIb3yeTCsl KaK KIMEHTCKOE
MpUIIOXKeHHUeE (MTPUITI0KEHNE KOHEUHOT'O TTOIb30BATETIS).

= n
QO INpu HaKaTUU KHOIKH | sl | CO3/IAETCS KaK

HoBast BJ] MS Access (*.mdb), Tak 1 HOBbII poekT SQL Server
(*.adp) ;u1st XpaHeHUs! Ta0IULL TaHHBIX.
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O Kuonka |igt] s wweroserocs aiina. . MO3BOJISIET CO34aTh BJI M3 roto-

BbIX d)aﬁHOB, KOTOPbIC HMCIOTCA HAa KOMIIBIOTCPEC.

CBOHCTBA CBAIH € JAHHBIMMH

Maak.moueHues ] ﬂnnnnHmeano] Broe l

[nA nogknaYeHKA K gaHHeI SOL Server ykamkume gyl ee:;
1. BpiGepHTe 1AM EEEOMTE MMA CEpEEPa;

| j Q&HoELTE

2. [1nA exo0a B cepBen MCNoNk30BaTE:
" yueTHole ceegeHMA Windows MT

(* CreayriLMe WA M N3P0k NONE30EETE1A:

HNonezoearent: |

MNapoae: |
I Mycrofinapone | PagpewTe coxpaeHue napona
3. 7 BuifiepuTe 6a3y AaHHBI: Ha CepEEpe:

| [

* MMogcosamHHWTE aiin ¢ 62300 4aHHEIX N0G HMEHE:

HMcnonesya WA darna:

pOEERHTE NOQK ADHEHHE |

0k OTreHa Cnpaeka |

Puc. 6.8. [lnanoroesoe okHo CBOUCTBa CBSA3U C AaHHbIMWU

Co3paHue 6a3bl AaHHbIX HA OCHOBe LWabGNoHOB

Tak e kak 1 npu cozganuu HoBoi B, B MS Access npeaycMoT-
PEHO HECKOJIbKO cr1ocoboB co3nanust b/l Ha ocHoOBe 111a0JIOHOB.

| 013 LWaBnoHe Ha ysne Office Online

O Kxonka | B o0jacTu 3aJad MO3BOJIA-
€T BOCMHOJb30BaThCs 1madmonamu BJl, Haxomsmumucs B UH-
TEpHETE.
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U Jocryn x umeromumcst B/ Ha pabodeM KOMIbIOTEPE OCYIECT-
BJISIETCS KHOMKOM ||2|=J Ha moem komneroTepe... | OTKPBIBAIOLLEECS NIPU
sToM okHO IIlaG/oHBI, B 4acTHOCTH, BKIajka Ba3bl JaHHBIX
(puc. 6.9), no3Bojser co3math MO0 ucnonb3oBath bJl u3 ro-
TOBBIX IIPOCKTOB.

Waénonm

Ofwre  Basbl AaHHEX ]

g o &

MpocHoTR

Sakasbl Ha KoHTakTel  MeponpHAaTHA
paboTel

N N o

QCHOEHEIS MpHEM MpoekTEl Pacxoakl
thoHaE! 33Ka306

BelfepHTE SHaqoK

e = ANA NPOCMOTRA,
oy &

Pecypcel Cknaa

LUafinoHe! Ha wsne Office Online | OITMEHS

Puc. 6.9. Co3snaHne b1 n3 wabnoHa

IIpu co3manuu (aiima HoBoli B/l (cpa3y e mociie 3aIycka Impo-
1ecca co3maHus) HE0OXOIUMO yKa3aTh UMS U BbIOpAaTh MECTOMO-
noxenue Oymymiedd B/[. B cozganHoM (aiize pabo4nM OKHOM IO
CO3JAHUIO M MOAM(PUUMPOBAHMIO COOTBETCTBYIOLIUX OOBEKTOB
saBiserca okHo B/l (puc. 6.10), B KOTOpOM ISl PeIaKTHPOBAHUS
BbIOMpaercs oauH u3 00bekTOoB B/ (Tabmuubl, 3ampockl U ap.).
Cnenyer OTMETUTh, YTO co3faHHas HoBas b/l 6e3 ucnonb3oBaHus
wabaoHOB MO0 umeruxcs (aiyioB nepBoHavyajibHO He Oyjaer
COJIEPKATh HUKAKUX OOBEKTOB.

st co3panusa U peaakTUpOBaHUs Kakoro-mmbo oobvekta B/l He-
00XOAMMO TMEPEHTH Ha COOTBETCTBYIOLIYIO BKJIAAKy OKHa BJI,
CBsI3aHHOM ¢ JaHHbIM 00bekTOM. [laHenb nHCTPyMEHTOB OkHa BJ]
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(puc. 6.11) npenocrasiisier HEOOXOAMMbIE BO3MOXXHOCTH TIPU pa-
6ote ¢ oobekTamu B/I (Tadm. 6.1).

Microsoft Access M

Egaﬁn Opaeka Bra BcTaeka Cepedc  OkHO  Crpaeka BEEAMTE BONPOC -

S e I

OBbEKTE

TabnHue! C0343HKE TalNiLk! C NOMOWEH MACTepa

Sanpack! CO3A3HHE TafNMILE! Ny TEM BE0AE ASHHED

PopHE!
OTueTEl
CTPAHHLLE!

Matpock!

=
=
e
2

&

Moaynm

Cpynns!
[l WshpaHHoe

FoToEo MUM

Puc. 6.10. OxHo nycTon B[]

ﬁOleblTb EﬂanprKmp '.GCEB,ELaTb_ | }( | i "

Puc. 6.11. NaHenb MHCTPYMeHTOB OkHa B[]

Ta6nuya 6.1. BO3MOXHOCMU KHOMOK NaHesiu UHCMPYMeHmos okHa Bl
npu pabome ¢ o6bekmamu

N3o06paxxeHune | HasHayeHue MpumeyvaHue
KHONKKN
OTkpblBaeT BbiaeneH- | O6bekT OTHEThI CONepXMT
HbIii 06BbeKT Bl ANs
npocmoTpa KHOMNKY . OBbbekThI
Makpochl 1 Moaynu
? Sanyck
copepXaT KHOMKY
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Ta6nuuya 6.1 (npodormkeHue)
N3o6paxxeHune | HasHauyeHue MpumeyvaHue
KHOMKKN

lg KoHCTpYETOR

OTKpbIBAET BblaENEH-
HbIA OOBEKT B pexume

peLaKTMpoBaHus

O6bekT Moaynu coaepxut
CNefyoLyto KHOTKY:

[&] KoHeTpykTop

Ypansiet BblAENEHHbIN

00bekT bl

He Bceraa nwoboi o6bekT B[]
MOXHO yAanuTb

KHonku ansa co3gaHusa o6bekToB B

] Co3aaTh

CosgaHue obbekTta
Tabnuua

KHomnku npeanaratoT pasnuy-
Hble BO3MOXHOCTW MO co3aa-
HUIO KOHKPETHbLIX OOBEKTOB
Bl. Kpome TOro, BO3MOXHOCTHU
C0o34aHNA 06 bEKTOB BbIHECE-
Hbl TAKXKe B COAEPXKNMOE OKHA
KOHKPETHOro obbekTa

(cm. puc. 6.14)

034aTk

CosgaHue obbekTta
3anpoc

3] CozaaTe

CosgaHue obbekTta
®dopma

4 Cos4aTE

CosgaHue obbekTta
OTtuer

= Co3AATE

CosgaHue obbekTta
CtpaHuua

D CoEAaTh

CosgaHue obbekrta
Makpoc

G CozA8TE

CosgaHue obbekTta
Moaynb

KHonKKu usMeHeHUs npeactaBneH

s o6beKkToB B okHe Bl

[+]

MpeacTtaBnseT o6bek-

Tbl OKHa B BUAE Kpyn-
HbIX 3HA4KOB

KHOMNKN nsmeHeHns suaa o6b-
€KTOB, Haxoaswmuxcs B b[1.
Mo3BONSAIOT N3MEHATL BU3Y-
anbHoe npeacrasneHne obnb-
€eKToB B OkHe b[]
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Ta6bnuya 6.1 (okoH4yaHue)

N3o6paxxeHune | HasHauyeHue MpumeyvaHue
KHOTKH

KHOoNnKKU u3MeHeHUs npeacTaBneHus 06bLeKTOB B OKHe B[]

MpeacTaBnsieT o6bek-
Thl OKHA B BUAE MESTKMX

3Ha4yKoB

MpeacTaBnseT o6bek-
Tbl OKHa B BMAE crnuncka

MpencraBnsieT 06bek-
Tbl OKHa B BUAE Tabnu-
Libl C YKa3aHNEM HEKO-

TOPbIX AONOJIHNTESb-
HbIX OaHHbIX

Cos3pgaHune Tabnuuy n cxembl AaHHbIX

OcHoBHBIMH 0ObekTaMu B/l ABISIOTCS TaOIUIIbI, KOTOPBIE CBs3a-
HbI MEXy COOOM B cxeMy aaHHbIX. UMEHHO ¢ 3TUX 00bEKTOB He-
00X0aMMO HaYMHAThH PaboTy.

OGOwme pekomeHaaummn
Nno co3faHuio Tabnuy U cxemMbl JaHHbIX

B MS Access CylIeCTBYIOT pa3jivMyHbIE BO3MOXHOCTH IO CO31a-
HHUIO TaOIUL], OlMMcaHHbIE B Ta0JI. 6.2.

Tabnuya 6.2. BoamoxxHocmu co3daHusi mabnuy e MS Access

Pexum OnucaHue

Pexwvm Tabnuybl Heobxoanmbli makeT Tabnuubl hopmMnpyeTcst CooT-
BETCTBYIOLLMM BBOZOM MNOJEl B 3arcnoBoK Tabnuupl,
pobaeneHnem nmbo yaaneHnem COOTBETCTBYHOLLINX
cTon6uLoB (4N 3TOro yaobHO UCNONMb30BaTh KOHTEK-
CTHOE MEHIO BbIAENEHHOro cTonbua) n T. a.
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Tabnuya 6.2 (okoH4yaHue)

Pexum OnucaHue

He 3akpblBas noAroToBneHHOro MakeTa Tabnuupl,
BBOJSTCH JaHHbIE B CTPOKM Tabnuubl. [pn coxpaHe-
HWUK TabnuLbl aBTOMaTNYECKN aHanM3npyTca AaH-
Hbl€ U COOTBETCTBYIOLWEMY NONIO NpncBanBacTCyd
HeoBOXOoANMbIV TUN AaHHBIX; KPOME TOro, MPONCXOANT
3anpoc O KMOYEBOM Norne 1 06 nmeHn Tabnuub

KoHcTpykTOp dopmrpoBaHne CTPYKTYpbl TabnuLbl MPONCXOANUT MpU
3anosNiHeHMN COOTBETCTBYIOLWEro 6naHka, B KOTOPOM
yKasblBaloTCs HeobxoAnMble NONS, TN AAHHbIX,
CBOWCTBA NONSA U T. 4. PeXuUM KOHCTPYKTOpa npeao-
cTaensieT Hanbonee WNPOKNE BO3MOXHOCTM NO CO3-
OaHNI0 00BbeKToB Tabnuubl, U €ro yaobHO UCnonbL30-
BaTb ANS1 BHECEHUS] HEOOXOANMbBIX KOPPEKTMB B Tab-
NnUbl, CO3AaHHbIE PA3NUYHBIMU CNOCOGamMmu

MacTep Tabnuy, HoBag Tabnuua dpopMupyeTcs Ha OCHOBE CyLLeCT-
BYIOLLMX TAbNUL, MMeLWwmMX pasnuyHslie nons. Hanm-
yre NOHATHBLIX peKoMeHAauniA Npu Beibope pexuma
mMacTepa Tabnuy He BbI3bIBAET CNOXHOCTEN NPy CO3-
OaHuK HOoBOW Tabnuubl

WmnopTt Tabnuy, OcylecTBnaeTca MMNOPT AAHHbIX N OOBHLEKTOB 13
BHeLUHero ¢haiina B Tekywyo b

Cesasb Cosgatotcsa Tabnuubl, CBA3aHHbIE ¢ Tabnuuamm

¢ Tabnuuamn BHeLWHero canna

Pabota no co3paHuio TabIuI] U CXeMbl JAHHBIX MOXET ObITh pa3-
OuTa Ha CITEYIOIIHE TAIIbI:

l.

Co3zmaHue u ONpeaeeHNE CTPYKTYPhI TaOIuII;
® CO3JIaHHWE HOBOM TaOJUIIBI;

e oOIpeneieHre MoJel, TUIIOB JaHHBIX, ONMMCAHUM (MTpH HEoO-
XOJQMMOCTH) M CBOMCTB IOJIEl, BKTIIOYass MacKd BBOJIa U yC-
JIOBUS Ha 3HAaUYEHUE;

e 33jlaHUeE MEPBUYHOTO KJII0UYa (BO3MOXHbBI COCTABHbIE);
e CO3JaHUe UHAEKCOB I HeOOXOAUMBIX MOEN;

e coxpaHeHHE TalJuIbI B 6ase.
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2. CssasbiBaHue TaOJIML] B CXEMY JAHHBIX C Y4eTOM TpeOOBaHMIA
LEJIOCTHOCTU JAHHBIX.

3. OnpexneneHue noJied MOJCTAHOBKU Mg yaoOcTBa paboThl C
JaHHBIMMU.

it coznanust HOBOM TabaMLbl HEOOXOAMMO TMEPETH K OOBEKTY
Taompt B 1eBoi yactu okHa B/l (puc. 6.12) u BOoCnoab30BaThCs
OJHOM M3 BO3MOXHOCTEH IO co3gaHuto Tabmuil (Tabmi. 6.2), mpe-
JIOCTaBIIIeMbIX BbIOOpOM KomaHmapl Tadoamma B MeHi0 BeraBka

100 KHOIKOMH B okHe B/I.

-1 db1 : 6aza AaHHbIX (opmat Access 2000) g@

,_'EOIKDMTb %EDHETDVKTDD jCD3ﬂ.aTg| -~ |

OfbekThl ECD3ﬂaHne TabMHLE B PEXHME KDHCprKTDpaE
1 Tafinmuel | E‘_;J Co3aaHKE TabnHLB C NOMOWBH MAcTEpa
._:","] Sanpock: E‘_;J Co343HKME TabnHUB! My TEM BE0AE AaHHB!:
EI POpHME
B OTueTH

& Crpatmusl
2 Makpockl

3 Moaynu

pynned
%] W=zbpaHHoE

Puc. 6.12. OkHo 6a3bl AaHHbIX C aKTUBHOW BKnaakor Tadbnuubl

Co3paHue Tabnuubl
B peXumMme KOHCTpyKTopa

IIpu co3manun TaOMUIIbI C UCMIOIBL30BAHUEM PEXKMMA KOHCTPYK-
TOpa B COOTBETCTBYIOIIEM OKHe (puc. 6.13) HeoOxoauMo B obmac-
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TH ONIMCAHUS MOJIeH 3aMOTHUTE cTONOUBI MMs moss, Tun JaHHbIX,
Onucanne, a TaK)e MPY HEOOXOIUMOCTH — KITIOYEBOE I10JIe (MU
nojisi), a B o0actu CBOWCTBA MOJIst BBECTU HEOOXOIMMbIE CBOMCT-
Ba ISl KaXKJIOT'O IOJIS ¢ MCIOJIb30BaHueM BKiIamok Oomme u Iloa-
CTAHOBKA.

M=%

_1 3akaz : TabaHUA

Mma nona | THN AaHHBI: OnHCaHHe -~
|#MKoa_ sarasa Yrcnosad [ =
| [Koa_ sakasqmea YHcnosok
| |AlaTa_ Bbinkckk Jatalepena
|| AaTa_ »cnonHeHHa AaTalepema
| |Koa_ aocTaskk YHcnosok
| |Onnata Norv-eckui
L w

CEOHCTEa NONA
Ofume MoacTaHoska ]

Pazmep nona
DopMaT nons
HMCNO AECATHYHELS 3HAKOE  AETO
Macka BBoAa

Moan1ce

SHAYEHHE N0 YMONHEHHID

ANHHHOE LEenoe

IMA NOnA MOXET COCTOATE M3 G4

¥CNOBME Ha 3HAYEHHE
CoofieHme of owkike
OBAZaTENEHDE None

=0
BEEAWTE NPaBHNEHD KO Sakazal
Het

3HAKOE C YHETOM Npofenoe, JAna
CMPABKH N0 MMEHaM Noned
Ha¥MHTE KNasmwy F1,

MHABKCHPOEAHHO: None Aa (CoBNaaeHHA He AOMNYCKaTCA)
CMapT-TErH

Puc. 6.13. OkHO KOHCTpyKTOpa Tabnuy,

[Tanens nHcTpyMeHTOB KoHeTpykTOp Tadamm npemocTaBisieT M-

pOKME BO3ZMOXXHOCTU ISl CO3JAaHWs CTPYKTYPbl HOBOM TabuMubl
(puc. 6.14).

KoHCTpyKTOp Tabnuy

I=ERAN" K=Y

R ET N e Y=

Puc. 6.14. MNaHenb nHcTpymeHToB KOHCTpYKTOP Tabnuy
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Knonka Ha MaHenu MHCTpyMeHTOB KoHcTpykTop Tabmaul mo-
3BOJISIET Cpa3y e MOcJe CO3/aHUs HOBOTO OJIaHKa OMNpEAeNUTb
napameTpbl TabuibI B 1Ie0oM. Tak, Hanpumep:

U onucanue — onpeaeiieHue KOMMEHTApUS, COJACPIKALLEIO OIU-
canue Tabnuubl B okHe B[ (4TOOBI ero yBUAETh, HEOOXOIUMO
BbIJICIMTL TA0JIMIY W BbINOJIHUTL KoMmaHay Tabimma B MeHIO
Bun),

U ycnosue na snauenue — TpebOBaHUE HA BBOJ, JAHHBIX, KOTOPOE
00€eCcrneunBaeT LEJIOCTHOCTh U HENPOTUBOPEUUBOCTh JAHHBIX.
D70 TpeOOBAHUE MOXKHO MPUMEHUTL KO BCEM TMOJIIM TAOJIMIIbI,

U coobwenue 06 owubke — TEKCTOBOE COOOIIEHHE, KOTOPOE IIO-
ABJISETCA B cllyduae, eCJIM HapyIIaeTcs YCIOBUE Ha 3HaUYEeHHUE,

O @uremp — onpenenenue 3anuceid, KOTOPbIE MOSBSITCS MOCIE
MpUMEHEeHUs (pUIbTpa K TabnuIle;

U nopsoox copmuposku — 3amaHue MOPSAKA COPTUPOBKU 3aIv-
ceil B TabmuIe u Ip.

HenocpenctBeHHO B 0OkHE KOHCTpyKTOpa Tabnuil (puc. 6.13), kak
yKa3bIBaJIOCh paHee, 3a/1al0TCs CISAYIOINE TapaMeTphl.

HWmsa mosi — B TaHHOM CTONOIE ONpeaeNnsieTcss Ha3BaHue MO B
Tabauile, KOTOPOE JOIDKHO YIOBICTBOPSITH OIPEACICHHBIM CO-
rjaameHusiM 006 mMeHax OoOBEKTOB (He Oojiee 64 CMMBOIOB), HC-
KJTroJarolree ucrnojb3oBanue cumposos ".", """, """ u "]". Umsa
MOJIsS HEe JOJKHO HAYMHATHCA ¢ Mpodena M COAepXk aTh ympas-
nsrome cuMBoJIbl (¢ komamu ASCII 00-31), a Takke — Kaxaoe
TMOJIe JOJDKHO OBbITh YHUKAJIBHBIM B MPEAEIax OJHOU TaOIUIIbI.

Tun paHHbIX — cTOJIOC MpeIHa3HAYeH AJIS 3aJaHUsl TUMA JaH-
HbIX, KOTOpbIE OYAYT XpaHUTbCS B cOOTBETCTBYIOIEM mnoJie. [lo-
ciie BbIOOpa TWUMA JAHHBIX W3 CHOMCKA CTAHOBUTCS JOCTYIHOM
HIDKHSISA yacTh OkHA — CBolicTBa moss (puc. 6.15).

CHrcok TUIIOB JaHHBIX B MS Access NpuBeeH B Ta0I. 6.3.
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_1 TaGauual : Tabnmua E]@

KMA nona | THN AaHHBIX CNHUCaHHe Y
N TEKCTORRIA -

Mone MEMC

Y nosoH

Aata/epema

A EeHERHEIA

CHETYHE

NiorMyeckHi

Mone ofwekTa OLE
MMnepcceinga

IMacTep NOACTAHOBOK. .,

CEOACTES ManA

Qe MoacT aHOBKS
Pazmep nona 50
DopMaT nonA

Macka eeoaa THM AaHHBE

Moanuce ONpEAENAET
SHAYEHHE MO YHONYSHHRD SHEHEHHHA,
YCNOBHME HA 3HAYEHHE Koclfcpt;ﬁ:fbm;o
CoobweHre ob ownbke . ﬁone. Ana
OBAZATENEHOE Nane Het CAPABKH N
MyCTRIE CTROKKH Aa THMAM ASHHEL
WHAEKCMPOBAHHOE None HeT Ha¥MHTE
CueaThe KIHHKO Aa KRAEHLLY F1.
Pesrm IME HeT KoHTponA

Pewum npeanosweniid IME  HeT

CMapT-TErH

Puc. 6.15. Bbibop Tvna gaHHbIX Ans nons Tabnuubl

Tabnuuya 6.3. Tunbi OaHHbIX Microsoft Access

Twun Pasmep OnucaHue

AAHHbIX

TekcToBbIA 0—255 cum- AndasutHo-unposble cumeonsl. MNpu-
BOJIOB MEHSAETCS ANA ONNCAHUA JaHHbIX TEK-

CTOBOrO XapakTepa, a TakKe YNCIOBbIX
A3AHHbIX, KOTOPbIE HE UCMOJIb3YIOTCA B
BbluMcrneHusax. Mo YMOJTYaHUIO

MS Access orpaHnunBaeT ANUHY TEKCTO-
BbIx nonen go 50 cumeonoe
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Ta6nuuya 6.3 (npodormkeHue)

Twvn
OaHHbIX

Pasmep

OnucaHue

Mone MEMO

0—64 000
CVMBOIOB

AndasuTHO-UMGpPOBLIE CUMBOSLI, T. €.
TEKCT NPOV3BONbHOW ANWHbI. [1na xpaHe-
HMS 3HAYEHWIA B NONe pasfinyHol AJNHbI
NCMNONb3YETCH CTONbKO MECTA, CKOMNbKO
TpebyeTcs

Yncnoeon

1,2,4 nnn
8 Gant

Yucnosble 3HaYEHNS, ncnonb3yemble B
BbluMcneHnsx. IcknioueHns coctasnsaoT
A3AHHbIE OEHEXHOro Tuna, Npun BbINOJHE-
HUW BbIMUCIEHWIA HaL, KOTOPbIMWN MOTYT
3a4aBaTbCA TAKXKEe N PA3NNUYHbIE TUMNbI
BanioT

HaTa/Bpemsa

8 bant

JaHHble npefHa3HavYeHbl AN XpaHeHUst
3Ha4YeHWin fat, BpeMeHun nnm obeunx aTunx
BEMUYMH

[ eHexHbIn

8 bant

[eHexHble 3HaueHus1, KoTopble obecne-
YMBAKOT TOYHOCTb A0 15 3HaKoB cneea u
4 3Haka cnpaea nocrne pasgenntens
uenorn n apobHON yacTen yncna

CyeTunk

4 Gant

|/|CI'IOJ'Ib3yeTCF| Anda XpaHeHna uenbix
UYNCIIOBbIX 3HAYEHWIA, KOTOpbIE aBTOMA-
TUYECKN YBENUUMBAKOTCA NPU nepexone
K HOBOW 3anncu. MoxHO ncnonb3oBaTh B
KayeCcTBe YHUKanbHOro I/I,El,eHTVICbVIKaTO-
pa, T. €. B Ka4eCTBE NepBUYHOro Knya

Nornuecknin

16uT
(0 — 3HaueHue
"Her",
1 — 3HaueHune

"Aa’)

JlaHHble 3TOro TUMna 4acTo UCMOob3YTCS
CO cneymanbHbIMU 3NemMeHTaMu ynpae-
nexvsa

Mone 06b-
ekta OLE

o 1 r6ant

HaHHble, obecneunBaioLme CBA3b C
OLE-cepBepom (prCyHKW, guarpammei,
BUAEO, 3BYK). OOBEKTHI TAKOro Tuna
MOXHO NMPOCMaTprBaTh Ha KOMNbIOTEPE
B TOM Crnyyae, €Crnv UMeKTCA HEObXOo-
AWMble annapaTHble BO3MOXHOCTU 1
nporpammHoe obecnevenne OLE-
cepsepa
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Ta6bnuya 6.3 (okoH4yaHue)

Tun Pasmep OnucaHue

AAHHbIX

Manep- o 2048 cum- AJpec CCbINKN Ha AOKYMEHT, pacnono-
ccbinika BOJIOB >XEHHbIA B MIHTEpHETe, NoKamnbHOl ceTu

1 Ha KoMnNbloTepe MnoJjib3oBaTesnia

MacTep O06bI4HO OT1obpaxaeT AaHHble, NoACTaBNAeMble
noacTaHoBoK | 4 6anTt 13 apyrovi Tabnuubl. Takue gaHHble
yA0GHBI 4NA XpaHeHUs1 KIloYeBbIX Nonen
13 gpyrori Tabnuupl AN CBA3W C AaHHbI-
MU TeKyLen Tabnuubl

Omnucanne — B JAHHBINA CTONOEI] MOXHO BBECTU TEKCT OTMHUCAHUS
MoJis TabIullbl, KOTOPBIA OyAeT 0TOOpaXaThcsi B CTPOKE COCTOSI-
HUS MPU JOOABJICHUM UJIM UBMEHEHUM JJAHHBIX B MOJIE.

[Tocne BBOAA UMEH MOJIeH, UX TUMOB JAHHBIX U OMMCAHUNA MOXHO
3a1aTh 00J€e TOYHbIE CBOMCTBA JJI9 KaXXA0TO MOJIs TaOIMLbI, UC-
MoJb3ys ABe BKiIaaku CBoMcCTBA MOJIs B HIDKHEWH YacTH OKHA KOH-
cTpykTopa Tabmmi (puc. 6.15). ¥V kaxaoro moisi UMEIOTCS CBOM-
CTBA, KOTOPBIE OTJIMYAIOTCA Yy JAHHBIX PAa3JUYHbIX TUIIOB,
KpaTtkuii nepedeHb oOIIMX CBOUCTB MO (OJHOBPEMEHHO Ha K-
paHe OyIyT oTOOpaXkaTbes TOMBKO T€ KATETOPUU, KOTOPbIE COOT-
BETCTBYIOT TaHHOMY TUITY JTAHHBIX) TPUBEEH B Ta0M. 6.4.

Tabnuua 6.4. Kpamkuli nepedyeHs 0bujuUx cgoticma nons

HasBaHune OnucaHune
CBOMWCTBa

Bknagka O6wme

Pasmep nonsa Ecnv BbIGpaH TEKCTOBBIA TN AAHHBLIX, TO 3TO CBOWCTBO
No3BONSET OrpaHMuMBaTh pasmep nons 3afaHHbIM
YMCNOM CUMBOJOB. [JNsi YNUCNOBLIX TUMOB AaHHbIX
MOXHO 3af4aTb TUN Yncna
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Tabnuuya 6.4 (npodormxeHue)

HasBaHne
CBOMCTBa

OnucaHne

Bknagka O6wue

dopmat nons

YkasbiBaeT cnocob oTobpaxeHns Ha akpaHe TekcTa,
umucen, 3HadeHwn aaT n BpemeHn. OfHM TUNbl AAHHbIX
VMEIOT CTaHAapTHBIA hopmar, apyrne — cdopmar, on-
peaeneHHbIn Nonb3oBaTenem, TPETbM ONYCKAOT UC-
Nnonb30BaHne Kak CTaHAapTHbIX, TaK 1 Nosib3oBaTesb-
CKMX (POPMATOB AaHHbIX. POpMaThl BAUAIOT NULLb HA
oToGpaxeHune faHHbIX, a He Ha crnocob 1x BBoAA WK
coxpaHeHua

Yuncno gecatnu-
HbIX 3HAKOB

OnpegensieT KONNYeCcTBO AECATUYHbIX 3HAKOB, BbIBO-
AVMbIX NOCNE pasfennTens Lenon n ApobHon yacrtein
yncna. [laHHoe CBOWCTBO AOCTYMHO TOSbKO ANS AaH-
HbIX YMCMOBOrO M AEHEXHOro TUNa. YnMcno fecaTUYHbIX
3HaAKOB MOXeT nameHATbes oT 0 go 15

Macka BBoga

3apaeT wabnoH, KOTopbIN obneryaeT BBOZ AaHHbIX B
none. Mcnonb3yeTtcsa Npu opraHM3auun BBOAA AaHHBIX,
AnSA KOTOPbIX HE06X0AUM 3a4aHHbIA hopmaT
(Hanpumep, NOYTOBbIE NHAEKCHI, HOMepa TenedgoHoB,
JatblnT. a.)

MNoanuckb

WcnonbayeTtcs ans otobpaxeHnsa B dpopmax unm otye-
Tax anbTePHATUBHOrO UMEHU ANSA AAHHOrO nons. Anm-
Ha TekcTa nognucn — Ao 2028 cumonoB. Henb3s unc-
nonb3oBaTb cumeon "*". Ecnn noagnucb He 3agaHa, 10

nmcnonb3yeTcsa 3afaHHoe NMS Nons

3HayeHue no
YMONYaHuto

3HaueHue, KOTOPOE NOSABNAETCH aBTOMATUYECKN ANs
AaHHOro nons npu go6aeneHnn HOBOKW 3anucy B Tab-
nuudy. Mpu 3agaHnm 3HaYEHNSA NO YMONMYAHNIO MOXHO
MCnonb30oBaTb Kak HEKOTOPbIE 3afaHHble 3Ha4YeHus, Tak
W 3Ha4YeHusa, onpeaensemble BbipaXxeHnem (C nomo-
b0 MOCTPOUTENSA BblpaXKeHWIA)

Ycnosue Ha
3Ha4YeHne

3apatoTcsa TpeboBaHMS K 4aHHBIM, BBOAALWMMCS B MO-
ne. Ycnous Ha 3HauyeHne GasmpyoTcs Ha OCHOBE Mnpa-
BWJ1, CO3aHHBIX C MOMOLLbIO BbIpaXeHWUiA (ecrnn uc-
NOMb3YOTCS CROXHbIE BbIPAXXEHUS!, TO PEKOMEHAYyeTCst
MX CO3ZaBaTb C MNOMOLLbI NOCTPOUTENS BbIPAXKEHWIA)
WNN MaKpOCOB
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Tabnuuya 6.4 (npodormxeHue)

HasBaHue OnucaHue
CBOWUCTBa
Bknagka O6wue

CoobuieHne TekcToBOE COOBLLEHNE, KOTOPOE BBHIBOAUTCA Ha 3KpaH,
06 ownBke €cnv BBOANMbIE AaHHbIE HE COOTBETCTBYIOT YCMOBUSIM

BBOJAA
ObssartencHoe Onpegensert, ob6a3ateneH N BBOA 3HAYEHUA B AAHHOM
none none

MycTble CTpOKK

OnpepenseT BBOA, 3HAYEHNIA " B none TeKCTOBOro
TMna ang toro, 4To6bl OTNNYMTL ero oT nyctoro (null)
3Ha4YeHus

WHaekcuposaH-
HOE none

YCKOpﬂeT AO0CTyNn K AaHHbIM M orpaHn4mneaeT npu Heo0-
XO04ANMOCTN BBOANMbIE AA@HHbI€ TONbKO YHUKaNbHbIMU
3Ha4YeHnaAMun

Cxatune
IOHukon

Mcnonb3yeTcs Anst MHOTOSA3bIYHbIX MPUNOXEHWiA. 10
YMOJYaHMWIo 3TO CBOWCTBO MPUHUMAET 3HaveHune "[a",
O3HavamwLlee, YTO BCE CUMBOIbI, NEPBbLIA OANT KOTO-
pbIX B koguposke FOHUKopA, paseH 0, 6yayT cxumaTbea
40 ogHoro 6anTa npyu COXpPaHEeHUN N BOCCTaHaBNn-
BaTbCs Npwn BbIGOpKe

Pexum IME

CyuwiecTtByeT BO3SMOXHOCTb 3aaTb NapameTpbl, ynpae-
nawowwme paboton Input Method Editor (IME — pegak-
TOp MeTOAa BBOAA) ANSA NONs Tabnuubl Unn sanemeHTa
ynpasneHns cdopmel. IME — nporpamma, o6ecneuun-
BaloLLaa BBOA TEKCTA HA BOCTOYHOA3MATCKUX A3bIKaX
(KnTarckuid ¢ TpPaAULMOHHBIM NMUCbMOM, KATAWCKNIA C
YNPOLEHHBIM MUCbMOM, AMOHCKNIA 1 Kopencknin). IME
paccmaTpuBaeTcs Kak AOMOJIHUTENbHBIV BUA packnaj-
KW KNaBnaTypbl

Pexum npea-
noxexHun IME

CmapTt-Tern

MNocne pobaeneHns cmapT-Tera K nomno Unmn SNemMeHTy
yrnpaBrieHns Npu akTBN3aLnm SYekn aToro Noss unm
SNEeMEHTa ynpaBneHUs NOABNSETCA KHOMKa LENCT-
BUSI ANs1 CMapT-TEroB), KOTOpas npeanaraet MEeHo
AeWCcTBUIA, AOCTYMNHbIX ANs cMmapT-Teros. CMapT-Tern
MOHO NMPUCOEANHATL K hanny B Tabnumue nnv 3anpo-
ce, K 311eMeHTy ynpaBsneHus B opme, oTyeTe v Ha
CTpaHuue 40CTyNna K AaHHbIM
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Ta6bnuya 6.4 (okoH4yaHue)

HasBaHne
CBOMCTBa

OnucaHne

Bknagka NMoagcraHoBKa

Twn anemeHTa
ynpaBrneHus

OnpepeneHne Tuna anemeHTa yrnpaBSieHns, KOTOPbIA
MCMNOMb3yeTCH Mo YMOSYaHUIo AN 0TOOpaxeHns AaH-
Horo nonst B popmax, otyetax n o6bekTax B pexmme
Tabnuubl. Kak npasuno, ans 6onbWnHCTBa NONen ne-
nonb3yeTcs 3fIeMeHT ynpasneHus — none. Ecnv none
SABNSIETCA BHELLHUM KIIOYOM, TO 3/IEMEHTOM yrnpasre-
HUs ByaeT cnucok Nubo none co cnuckoMm. Ecnu none
JOJDKHO cofepKaTb 3afaHHbIA CMINCOK 3HAYEeHWUI, TO
TaKkkKe NCMonb3yTCA CNUCOK W NOSE CO CMCKOM

Twvn nctoyHrKa
CTPOK

3ajaeT TN NCTOYHMKA AaHHbIX 4S9 9fIeMeHTa ynpas-
NeHndA

WCTOYHMK CTpOK

KoHKkpeTHOe yka3aHue Ha Tabnuuy unm 3anpoc, us Ko-
TOpbIX BbIBMpaloTcsa 3HaveHus ans cnucka. Ecnn cnu-
COK aHHbIX BBOAWUTCS C KraBnaTypbl, TO 3HAYEHUS
paspensTca TOYKON C 3anATon (;)

Mpncoeaun- WcnonbaytoTes 3HaveHns ctonbua, u3 kotoporo 6epyT-
HEHHbIA cAl AaHHble. ECnn NCTOYHMK AaHHbIX COAEPXKUT OANH
cTonGel, cTonGel, To BBOAUTCA 1

Yncno KonuuecTtBo cTon6uos, KoTopble 6yAyT AOCTYMHbI N3
ctonéuyos MCTOYHMKA AaHHbIX

3arnasuns Ecnwn 3agaHo "[1a", To 3Ha4eHnst N3 NCTOYHMKA AaHHbIX
ctonéuyos BbIBOAATCS C 3arofloBkamun ctonbuos

WnpuHa 3ajaeTca 3HaYyeHne AN WMPKUHbI CToNoL0B

cTonéuos

Yucno cTpok
cnmcka

OnpegensaeTcsa KONMYECTBO CTPOK, BbIBOAMMBIX B pac-
KpblBakOLWEeMCA CrNCKe

WnpuHa cnucka

OnpegenseTcs WnpnHa packpblBaloLLLErocs cnucka

OrpaHnuntbca
CM1CKOM

Ecnwn 3agaHo 3HavyeHne "[]a", To B none BBOAATCS
TONbKO AAHHbIE U3 UMEIOLLNXCA 3HAYEHWIA cnucka

253
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Ucnonb3oBaHMe Macku BBoaa

Kak yka3zaHo B Tabi. 6.4, nj1st obsierueHusi BBOJA JaHHbIX B IOJIE
MOHO MCMOJIb30BATh BBOJ MO 00pasily, T. €. 3aaHUEe HEKOTOPO-
ro mabjaoHa (Macku) BBOJA. B Macky BBOJA BKIIIOUAKOTCS pa3-
JINYHBIC CMEIUAIbHbIE CUMBOJIbI (TA0II. 6.5), KOTOPBIE UCMOIb3Y-
IOTCA TOJILKO IMPH BbIBOJAC HA SKPAH.

Tabnuya 6.5. Cumeornbl, ucrofib3yemble npu 3adaHuu Macku 8goda

Cumson | OnucaHue

0 Beoaarcsa undpbl (0693aTE€NbHBIA CUMBOI); 3aNpeT Ha BBOZ,
cumBornos "+" un """

9 Beoaarcs undpbl nnvu npodens! (Heobs3aTenbHbIR CUMBON);
3anpeT Ha BBOA CMMBONOB "+" n "-"

# Beoaarcs undpsl, npobensbl, cumeonsl "+" n "'
(Heobs3aTenbHbIN CUMBOI; HE3ANOITHEHHbIE NO3NLMW BbIBO-
ASTCA Kak Npobenbl B PEXNME PEAAKTMPOBAHNSA, HO yAaNsioT-
CH NPU COXPaHEHNMN AAHHbIX)

L BykBa (00A3aTENbHLIA CUMBOI)

? BykBa (Heobs3aTenbHbIN CUMBOI)

A Byksa wnu undpa (0693aTenbHbIi CMMBOI)

a Byksa unu undpa (HeobA3aTENbHbIV CUMBOM)

& Jho6oi cumeon wnu npoben (06a3aTenbHbIV CUMBON)

C Jho6oi cumson unu npoben (Heoba3aTensHbIN CUMBOIT)

< Bce BBeaeHHbIE nocne "<" cMMBOnbI NpeobpasyoTesa
B CTPOYHbIE

> Bce BBeaeHHbIE Nocne ">" cMMBOMbI NpeobpasyoTea B Npo-
NACHbIE

! YKasblBaeT, YTO Macka BBOJA 3amnoHAETCS cnesa Hanpaso.
PekomeHayeTCst uCNonbL30BaTh B Cryyae, eCnu B NEBONA
YaCTW MACKM HAXOAATCH NO3NLMK, 3aNOMHATL KOTOPbIE
HeobHA3aTenbLHO

\ CvimBon, cnepyrowmn 3a cumsonom "\", GyaeTt oTobpaxeH
B TAKOM BUAE, B KOTOPOM OH Obin BBEAEH
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Ta6bnuya 6.5 (okoH4yaHue)

Cumeon | OnucaHue

o= [ecatnuHblii pasgenntens, pasaenuTenu rpynn paspsaos,
BpemMeHn nnn gatbl

Maponb | YctaHoBka 3HaueHus Maponb ana ceorictea Macka BBoAa
€03JacT TeKCTOBOE Mosie BBOAA € Naposiem, B KOTOPOM NoGoi
BBEAEHHBIN B HEro cumeosn 6ygeT coxpaHsTbes, HO oTobpa-
XKaTbCHA B BUAE cumeona ™"

Macka BBOJA MOXET COCTOSITh M3 TpPeX 4YacTeil, pasjeiseMbIX
TOUKOIi ¢ 3ansiToit ";".

U HenocpencTBeHHOE 3a/laHUE MAaCcKW BBOJIA; BOCKJIMLIATEIbHbIN
3HAK B KOHIIE (HAampumep, #0-000!) yKa3bIBaeT Ha TO, YTO Mac-
Ka BBOJIA 3aIIOJTHSIETCS clIeBa HATIPABO.

U VkaszaHue, TOJDKHBI JIU COXPAHITHCS BBEIEHHBIE TIPOMEKYTOYU-
HbIC CUMBOJIbI B Tabmuie, Hanpumep, aepuc umm ckoOka
(3HaueHne 0 — MPOUCXOAUT COXpaHEHHE MPOMEXKYTOUHBIX
CHMBOJIOB, 3HaueHWe 1 WM TMycTroe 3HaYeHHe — CHUMBOJIBI HE
COXPaHSIOTCS).

U Vkazanue cuMBOJIA, KOTOpPBIH OyAET HCMOIB30BAH BMECTO
npo0esos.

Hpumep.
Macka BBOJIa, 3aJJaHHAS 11a0TTOHOM
\ (##0) -#0\-00\-00;0;"_"
OyzieT oToOpaXkeHa B CIIEAYIOIIEM BUJIE B TTOJIE BBOJA
()= = -
Y IPUBEJIET K YKA3aHHOMY HUXeE OTOOPaKEHUIO BBEJCHHOTO YUCIIA:
(5)- 8-67-89
[Ipu GpopMHUpOBaHMM MACKU BBOJA YAOOHO MCMOJIL30BATH MACTEP
BBOoJa Macku. [Ipu memnuke Ha cBoiictBe Macka BBoaa B OllaHke
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CaoiicTBa noss (Bkiagka O6mue) oxkHa Koncerpykrop Tadsmi no-

ABJIACTCA KHOIKA MOCTPOUTEIA MAaCOK W BbI3bIBACTCA MACTCP
BBOJIa Macku (puc. 6.16).

Co3aaHMe MACOK BBOJA

KoTopanA M3 Macok BE0Aa 00ECNEYMESET Hy¥HEIM BHA AaHHE!XT

MpoeepkTe paboTy BeIBpaHHOR Mackk Mmoo & none "Mpoba”,

ANA MEMEHEHHA CMCKE MACOK BEOAS HAMMMTE KHOMKY "CnMcok”,

Macka BEOAZ: BHa AaHHEIX!
ANKHHENIR hopMaT BPEMEHH 00:00:00 A
KpaTkuiA dopHaT AaTel 27.09,1969
KpaTkHiA GopHaT BpEMeEHH 00:00
CpeAHHH GopMaT BREMEHH 12:00
CpeAHuHA dopMaT 4aTkl 27-ceH-1969
w
Mpofa; |
CAHCak | OTMEHE | | fdanee = | [oToEn

Puc. 6.16. [JuanoroBoe okHO
Co3paHue Macok BBoAa

BblGop nepBUYHOrO Kiko4a

Ecnu Ta6n1/1ua HC 6y,£[€T HCIIOJIb30BATLCA B KAYCCTBC FHaBHOﬁ, TO
KITIOY I HEC OIIPEACTIATE HC HAO0. B rnaBHBIX Ta6J'[I/IL[aX OOBIYHO
COACPIKUTCA I/IH(bOpMaI_II/IFI O pCalbHbIX O6'bCKTaX, C KOTOPbIMHU
aACCOMUPYETCA TOJbKO OJIHA 3aIlUCh.

B rmaBHOI1 Tabnuile CBS3M JOJKEH OBITh OINpeaeiieH IMepBUYHBIM
kmo4. Kimod kemaTenbHO ONpenennTh U B CBA3aHHBIX TabIMIIax
JUTSI MIPEAOTBPALECHUS TTOSIBICHUS MMOBTOPSIOIIMXCS JaHHBIX. I1pu
9TOM KIIOY TaOJMIbl TaK)Ke MOXHO 3aJaTh IO 3HAYEHHUIO He-
CKOJIbKHUX MOJIEH.
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YUrtoObl OonpenennuTh NEPBMYHBIA KIIIOUY TaOJMLbl U MTPOUHAEKCH-
PpOBAaTh €€ M0 3HAUYEHUIO KITI0Ya, HEOOXOIMMO:

1.
2.

OTKpbITh TAOJINLY B PEXXUME KOHCTPYKTOPA.

BbI,ZICJ'II/ITb OJHO HJIM HECKOJIbKO HOJ’ICﬁ, KOTOPbIC BbI6paHbI
KJIXOUYCBbBIMMU.

HaxxaTh KHONKY (Ki1roueBoe moJie) Ha IaHE HHCTPYMEH-
ToB KoHCTpykTOp Tad/uum 1100 BOCIONB30BATHCSI KOHTEKCT-
HBIM MEHIO JJIs BbIJENEHHBIX MoMel, 100 koMaHmoii MHaeKchI
B MeHI0 Bua.

YT00BI OIIPEACIINTE IMOCIICAOBATCIbHOCTL, B KOTOpOﬁ BbIJIC-
JICHHBIC I10JI1 BXOAAT B KIJIKOY, HGO6XOI[I/IMO BOCITIOJIb30BATHCA

=/

KHONKOW MHAeKchl Ha MaHeau MHCTPYMEHTOB KoHceTpyk-
TOp TAa0/MI, U B OTKPBIBLUEMCS] 1MAJIOTOBOM OKHE yKa3aThb I10-
CIIEIOBATENBHOCTD Moei (puc. 6.17).

£% Muaekcer: ApTHryn_3akasa
WMHaekc | KMMAa nona | MopAAok COPTHROEKH -~
Primarykeyl Koa_ Tosapa Mo BO3pacTaHHH 1
Koa_ sakaza j Mo BO3pacTaHHH

EEENEE

CEOHCTES HHAEKEA

lma
HHABKCHPYEMOrD
nanA,

Puc. 6.17. Jnanorosoe okHo MHpeKcbI

MHpekcnpoBaHue Tabnuubi

MS Access aBTOMAaTHYECKH MHACKCUPYET TAOJMIY MO 3HAYECHUIO
kmoua. OIHAKO MOXKET MOTPEeOOBAThCA CO3/IAHUE AOTIOJTHUTEIb-
HBIX MHJCKCOB IO 3HAYECHUSM APYIHUX Mojeil. MIHaeKchbl O3BOoIs-
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IOT YCKOPUTH TIOMCK JAAHHBIX B TEX MOJISAX TAOIUIIbI, MO KOTOPHIM
oHa npouHAekcupoBaHa. Kaxpas tabnuua MS Access MOXeT
UMETh 10 32-X MHJEKCOB, S5 M3 HHUX MOTYT OBbITh COCTaBHBIMH (B
COCTaBHOM MHAEKC MOXeT BxoauTh a0 10-tu noseit). He cienyer
co3aBaThb MHIAEKCHI I KaXKIOTO MO TaOJIHULbl U BCeX UX KOM-
OMHALMM, T. K. 3TO MOXET CYyIIECTBEHHO 3aMEIMTh MPOIECC 3a-
MOJIHCHUSI TaOMULbl (MPY HW3MEHEHUU WM HOOABICHHUU 3aITHCH
ABTOMATUYECKH OOHOBJISIOTCS BCE UHICKCHI).

YtoObI MPOUHAEKCUPOBATh TAOIMITY, HEOOXOIUMO:
1. OtkpbITh TabNKLY B PEKMME KOHCTPYKTOPA.
2. BpimenuTh HE0OX0AUMOE MoJIe B OJTaHKE CTPYKTYPhI TaOJIUITBI.

3. B HWXKHEH yacTu OKHA KOHCTPYKTOpPA YCTAHOBUTb 3HAUYEHUE
"la" mns cBolictBa MHaekcHpoBaHHOe moJje (Ha BKiagke O0-
mue B pasgene CBoicTBa) U BHIOpaTh U3 CHHCKA CIOCOO WH-
JIEKCUPOBAHMUSI.

£ Muaekcer: ApTHiyn_zakaza
KHLEeKE | Ma nona | MopafoK COpTHROEKH A
F [Primarykey NS _nn Mo BO3pACTAHHAD =
_P Koa_zakaza Koa_ zakasa Mo BO3paCTaHHH
1 Koa_ Tosapa Mo YABIEaHHHD
T v
CEOFCTES MHAEKCE
F.nroHes0e none Het JMA AaHHOTD
WHHEANEHEIA HHAEKC Het WHAEKCA,
MPOMyCE MYCTER Nonen Het Kamapi vHaeke
MOMET

Puc. 6.18. 3agaHne cocTaBHOro MHAEKCA

4. I[J'[i[ 3alaHUA COCTABHOI'O MHACKCA OTKPbLITb OKHO Nuaekcepl

(HaxxaTb KHOMKY | =7 | Ha MaHenu MHCTPYMeHTOB KoHeTpykTOp
TadJaun), a 3aTeM B nojie Iaaekc BBeCTH MM MHAEKCA U MOCIe-
JIOBATENbHO 3aJaTh UMEHA TMOJIEel, BXOAIIUX B COCTABHOU MH-




Co3s0aHue npunoxeHuli cpedcmeamu Microsoft Access 259

nekc (puc. 6.18). Ilpu HE0OXOAMMOCTH MOXHO OMNPEICIUTD
MOPSATOK COPTUPOBKH TSI KAXKIOTO TMOJISI COCTABHOTO MHEKCA.

Co3aaHue cxeMbl AaHHbIX

CO3,ZIaHHbIC Ta6J'II/IL[bI, B KOTOPLIX OMNPCACIICHBI IMOJIA, KIIIOUYCBLIC
OJIA U MHACKCBI, CBA3BIBAIOTCA B cxXemy OaHHbIX C IIOMOIIbIO I'Ppa-
(IJI/I‘-ICCI(OFO okHa CxeMa JaHHBIX (KOMaHI[a Cxema JaHHBIX B Me-

|
HIO CepBuc 1100 KHOMKA HAa MaHeJu UMHCTpyMeHTOB ba3za
JAHHBIX ), TOKA3aHHOTO HA puc. 6.19.

7 Cxema JaHHbIX E]@
~

Koa_ zakazqHKa
Aata_ BeinkckH
AaTa_ HCNonHEHHA
Koa_ aocTaekn —
onnata

oo
Koa_ sakaza fr—
Koa_ Tosapa /]
KonuecTeo

—* |Koa_Toeapa
HazsaHme
LieHa

Puc. 6.19. OkHo Cxema JaHHbIX

Utobbl 100aBUTH TAOIUIY B CXEMY, UCMONB3YIOT KoMaHay Jloba-

BUTHh Ta0mny B MeHIO CBs3uM MO0 KHOMKY Ha MaHEJIM UHCT-
pymeHTOB CBsi3b. CBsI3M MEXAY TaOIMLAMU YCTAHABIMBAIOTCS 110
3HA4YeHUIO nojied. Ilpu co3aHuu HOBOU CBSI3U OUYEHb BaXKHA I1O-
CIIeIOBATENbHOCTh JICUCTBUIA: ¢ MOMOIIBIO MBIIIU MOJIE CO CTOPO-
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Hbl "0UH" CBS3U "OAMH-KO-MHOTMM" MEPETACKMBAETCSI HA CTOPOHY
"MHorue". B pe3ynbTate BBITOJHEHUS 3TOTO AEHCTBUS MOSBISETCS
nuanoropoe okHo WM3menenme cBsseit (puc. 6.20), B KOoTOpOM
MOYHO YCTAHOBUTH BUJ OOBEAMHEHUS ABYX TAOJMIl U 00ECTICUUTh
1IeJIOCTHOCTh TAHHBIX.

Mame He HHe CEAZEH

Tabnvuafzanpoc: CEBA3aHHaA TabnHualsanpoc:
|36Ka3HHK - |3aKa3 -
QTHEHS
Koa_ zakazdrka T |Koa_ sakaszdHka A
OfbeAHHEHHE, ..
: : Hoeoe,
v DBecneqeHHe UENOCTHOCTH ASHHELX: g

v KaCKaaHoE OOHOENEHHE CEAZAHHEN: MONEA

v KACKAAHOE ¥ A3NEHHE CEAZAHHEX FarMcen

THM OTHOLWEHHA: 0AHH-EO-MHOr K

Puc. 6.20. Jnanoroeoe okHO U3meHeHue cBA3en

YcraHOBUTh HEOOXOAMMbIe MapaMeTpbl OObEAMHEHUs TabIuLy
MOXHO B JualoroBoM OKHe IlapameTpbl 00belIMHEHHsl, Ha)KaB
KHOTIKY B okHe M3meHenue cBs3eii (puc. 6.21).

Mapame Tpbl 06be JHHE HHA

ObbEAHHEHHE TOMNBKD TEX 3aMMCEH, B KOTOPBIX CEASSHHEIE

nona ofied: TAANHL COENaASHIT.

(" 2. ObbeanHedve BCEX sankoed M3 "Sakasquk” W ToNbko Tex
3aMMCER M3 'SaKas", B KOTOPk!X CEAZAHHBIE NONA
COBM3AatT,

(" 3. ObbeanHeHre BCEX sankced s '3akas” W Toneko Tex

3aMMCER M3 '3aKasUME", B KOTOPBIX CEAZAHHBIE NONA

COBM3AatT,

QK | OTHEHA

Puc. 6.21. [lnanoroeoe okHo MapameTpbl 06beanMHeHUs
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Eciu Ha cBsA3b MEXIy TaOIMIIaMH HAJIOXKEHBI YCIIOBUS CCITOYHOM
LIEJIOCTHOCTH, TO MS Access He MO3BOJIsIET A00aBJISITh B CBSI3aH-
HYIO TaOJIMIY 3aIUCH, JIUIT KOTOPbIX HET COOTBETCTBYIOLIUX 3aIu-
ceil B rimaBHoi tabmnuie. Kpome TOro, Heb3s M3MEHSTh 3aIicy B
rJaBHOUW Tabmuie TakuMm o0pa3oM, 4YTOObI B CBSI3AHHOW Tabmiuie
MOSIBUJIMCh 3aMKMCH, HE MMEIOLME TJIABHBIX 3anuceil. Taxke Helb3s
yAQISTh 3aMKCH B TJIaBHOM TabJvLe, Il KOTOPbIX UMEIOTCS O/
YMHEHHBbIE 3AMMMCH B CBI3aHHOW Tabiauie. YCIOBHS LETOCTHOCTH
JaHHBIX OIPEICISIOT CUCTEMY IIPaBUII, UCIIONIb3yeMbIX MS Access
IUTS TIOAJICP)KAHUS CBSI3eld MEXIY 3allMCSIMUA B CBSI3AHHBIX TaOJIu-
max. OTH MpaBujia JEJal0T HEBO3MOXHBIM clIydaliHOe ymajieHue
WM U3MEHEHHE CBSI3aHHBIX AaHHBIX. [locne Toro xak 3amaHbl yc-
JIOBHS HEINOCTHOCTH JAaHHBIX, Ha OINEpaldd CO CBSI3AHHBIMH Tal-
JIMIIAMH HaKJIaIbIBAIOTCSl OTPaHUUYCHUS:

U HEBO3MOXHO BBECTH B I10JI€ BHEILIHErO KJIIOYA CBS3AHHON TaO-
JIMLbl 3HAUEHUE, KOTOPOE HE CYILECTBYET B KIIFOYEBOM IMOJIC
TJIaBHOW TaOIMIIBI;

U Hemb3s TaKKe YAAJIUTb 3allMCbh U3 rJ1aBHOM Ta6J'[I/I]_IbI, €CJIn Cy-
MIECTBYIOT CBA3AHHBIC C HEW 3al1CU B MOJYMHEHHOM Ta6J'[I/I]_[€;

a 3anpeuicHO M3MCHCHHUE 3HAYCHUA KIIIOYCBOI'O I10JIA B TJIaBHOM
Ta6nnue, CCJIN UMCIOTCA 3aIlUCu, CBA3aHHLIC C JIAHHOM 3aMUChIO.

[Ipu HanoXeHMH YCIOBUI LIEIOCTHOCTH JAHHBIX JIFOOAsI MOMbITKA
BBITIOJIHUTH I[Cf/iCTBI/IC, Hapywammee MnEpeUUCICHHBIC 3aIlpeThl,
MPUBEAET K BBIBOJY OKHA C MPEIYNPEXKACHUEM, 4 CAMO JEHCTBUE
BBITIOJIHEHO HE OyIeT.

PexxnmMbl KackagHOTO yaajeHUs 3amucel U KacKagHOoro OOHOBJIE-
HUSI JAHHBIX TaOJIMIl, HA KOTOPbIE HAJIOKEHBI YCIIOBUS CChIJIOYHOM
LIEJIOCTHOCTH, TO3BOJISIIOT YNPOCTUTb OOHOBJICHUE U YJIAJICHUE
JIAaHHBIX U3 CBSI3AHHBIX TAOJIMI[ MPU COXPAHEHUU CCHIJIOYHOM Iie-
JoctHOCTH AaHHbIX. [Ipu yctaHoBiIeHHOM napamerpe Kackaanoe
OOHOBJIEHHE CBA3aHHBIX MoJieH (puc. 6.20) U3MeHeHKe 3HAYCHUS B
KJIIOUYEBOM TIOJI€ TJIABHOU TAOIMLIbl MPUBOAUT K ABTOMATUYECKO-
My OOHOBJICHHIO COOTBETCTBYIOIIUX 3HAUECHUM BO BCEX CBSI3AHHBIX
3amucsx. Ilpu ycranoBiaeHHOM napamerpe Kackaanoe yaanenue
CBSI3AHHBIX 3amHceil yJalleHue 3aM1cu B TJIAaBHOM Tabluiie MpUBo-
JIUT K aBTOMATUYECKOMY yAAJICHUIO CBSI3AHHBIX 3AMUCEH B MOIUU-
HEHHOM TabiuLe.
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N3meHeHne cBOUCTB noneu
M CBsi3en Mexay Tabnuuammn

IIpu pazpabotke B/l (Hanpumep, Ha 3Tare TECTUPOBAHMS) YACTO
ObIBaeT HEOOXOAMMO U3MEHUTb CBOWCTBA IMOJIEH U CBA3EH Mexay
tabiuuamMu. B 3TOM cilyyae ciaelyeT NpUIEPIKUBATBLCS CIEAYIO-
LIMX PEKOMEHJALIUA.

U YToObl U3MEHUTDb Pa3Mep W THUII JaHHBIX MOJIEH, a TAaKXKe YCIlo-
BHUE HA 3HAYCHUE, CJICAYET OTKPBITh TAOIUIY B PEKUME KOHCT-
PYKTOpa ¥ MpOU3BeCcTU HEOOXOAMMbIe U3MeHeHus1. MizMeHeHue
THUMA JJAHHBIX MOXET MPUBECTH K MX MOTEPE, MOITOMY CIICAYET
YUUTBIBATD, UTO:

® M3MEHEHHUE pa3Mepa YUCIOBOTO MOJIA C MEHbILIErO Ha OOJIb-
wuid 0OBIYHO MPOUCXOAUT 0€3 MOTEPU TOUHOCTHU JTAHHBIX;
€CJIM K€ pa3Mep YMCIOBOTO MOJI U3MEHseTcs ¢ OOJIbLIETrO
Ha MeHbLIM, TO MS Access MPOU3BOIUT yCEUYEHUE JTAHHBIX.
Hanpumep, npeoOpa3oBaHue TEKCTOBOTO TUMA K TUITY MOJIS
MEMO HE BJIEYET NOTEPU JAaHHBIX, a 0OpaTHOe mpeoOpa3oBa-
HUE YCEeKaeT JaHHbIe MOJI MEMO 10 255 CUMBOJIOB JIMOO eule
MEHBLIETO PA3MEPA;

® HHW OJHWH U3 TUIIOB JAHHBIX HCJIB3d U3MCHHUTL Ha THUIT CYCTUHUK;

® TIOPSAJOK CIeIOBAHUS TOJied B TabyiMile MOXXHO M3MEHUTH
MEPETACKUBAHUEM B PEKUME TaOIUIbI TUOO B PEXKUME KOH-
CTPYKTOPA.

U I u3MeHeHUs CBsI3ei Mex Iy TaOIMIaMu CIIeTyeT:
® 3aKpBITh BCE OKHA TAONMII U IIEPEUTH B PEKUM CXEMbI TaHHBIX;

e IEIKHYTh IPaBOM KHOMKOW MBIIIMA IO CBSI3H, KOTOPYIO
HY»HO U3MEHHUTb, & 3aT€M BbIOJHUTb HEOOXOUMbIE U3ME-
HeHMs B okHe M3MeHeHHe cBs3el (cM. puc. 6.20).

BBopa 1 pegaktupoBaHue JaHHbIX
B Tabnuuax

ITocne Toro kak B 0a3e co3JaHbl BCe HEOOXOAMMBIC TAOIULIBI U
CBSI3aHbI B CXEMY JAHHBIX, MOXXHO IIPHUCTYIaThb K 3aIlOIHCHHIO
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nanubiMu BJI. Cnenyer 3ameTuth, uTO Hauboliee TMOKU cocoo
MPOCMOTPA, PEJAKTUPOBAHUS, TOOABICHUS W YJATEHUS JAHHbBIX
obecneunBaroT paznuyHbie ¢popmbl. OgHAKO B TaOIMIE, OTKPHI-
TOW B peXuMe TaOIMIA, TAK)KE MOXKHO MPOU3BOJIUTH BBOJ U U3-
MCHCHHUEC JAaHHBIX.

Heo6xoaumMo MOMHUTB, YTO MpU 3AMOIHEHUH M MOAUPUKALIMU
B/Jl, OyayT yuTeHbl BCE OrpPaHMYEHHUsI, O3TOMY M3HAYaJbHO pe-
KOMEHJIyeTCsl OCYUIECTBIISATh BBOJ JaHHbIX B POJUTENbCKUE Tal-
JMLbI (B KOTOPBIX ONPEJeSIeHbl HANOO0JIee CYILIECTBEHHbBIE OOBEKThI
MPEeIMETHON 001aCTh U KOTOPbIE UMEIOT YHUKAJIbHbIE UACHTUDU-
KaTOPbl — NEPBUYHBIE KIIIOYN), & 3aTEM — B JJOUECPHHUE.

Jls Toro 4To6bl OCYLIECTBUTh BBOJ, AaHHBIX B TaONNUILy, CIEIyeT
BBIIEIUTH Tabnuiy B okHe BJI, nepeiifs Kk o0bekTaM [ 3 womw |, U
BOCIIONIb30BATbCS, HANPUMep, KHOMKOi [o#~| B oxxe BJI nu6o
KOHTEKCTHBIM MEHIO TaOJIULIbI.

B nycroii Tabnuiie oToOpakaercs oJHA MycTasl 3alKCh, 3aMoJ-
HEHME TPOUCXOJAUT MOCIICIOBATEIIbHBIM BBOJIOM JIAaHHBIX B siUeii-
ku tabnuibl. ITocie Toro kak BBemeHa XOTsl Obl OJHA 3aMKUCh B
TabIUIy, AKTHBHAS CTPOKA OTMeYdercs TpeyrolbHHKoM [P,
PACMOJIOKEHHBIM B JIEBOM CTOJIOLE OT 3aMMCH, a HOBAsi — 3BE3-

JTOYKOU (]

1 3akazumk_1 : Tabamua E]@

Koa_ 3a»<33uw<z| HazeaHue Afpec TenegioH
111 Omera MiHCK, Cagoean, 34 G5-45-57
00-00-00

Sanmce: 14 1 k[P rElns1

Puc. 6.22. Beog gaHHbIX B Tabnuyy B pexvume Tabnmubl

Ji1d BBOJA JAHHBIX B TaOIMIly HEOOXOAUMO YCTAHOBUTH KYPCOP B
HYXHOUW sYeiiKe M BBECTH 3HAUCHUS C KjiaBuatypbl. OJHAKO Clle-
JIyeT TOMHUTb O TOM, YTO Pa3IMYHbIA TUM JAHHBIX MPEANOIaraeT
U UX pa3nuvyHoe no0aBieHUE U u3MeHeHue B tadjuie. Tak, Ha-
MpUMeEp, MOJIE C TUIIOM JIJAHHBIX cueTUuK popmupyercs MS Access
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ABTOMATUYCCKH, a JJId MOoJid ¢ TUIIOM AAHHBIX T'MIICPCCbUIKA CJ1C-
JYeT yKa3aTb MECTOMOJIOKEHUE pecypca U T. [I.

[Tepemerienne no TabauIEe OCYLIECTBISIETCS ¢ MOMOIIBIO KIIABUII
yNPABJICHUS KYypCcOpOM JMOO IIEIYKOM JIEBOM KHOTKU MBbILIH,
MOJKHO TAK)K€ MCIOJIb30BaTh KHOMKH MEPexo/ia Mo 3arucsM, pac-
MOJIOKEHHbIE BHU3Y OKHA Tabuubl (puc. 6.22).

ITocne BBOJA JAHHBIX OKHO TaOJMIbI 3aKPBIBAETCS, & COJEPIKU-
MO€ TalJulibl COXPAHSAETCS aBTOMaTW4ecku. Jlisi coxpaHeHus
BBOJMMbBIX 3HAYEHUI B MpOILIecce 3aMOTHEHUS COJIEP)KUMOTO Tab-
JIMIIbI MOYXHO BOCIOJIb30BATHCS KOMAHAAMHU KaTErOPUU JIMHEHKU
MeHO @aiii1 1ub0o kHomkoii CoXpaHHTh [E] na nanenu UHCTPY-
MeHTOB Tabd/mma B pe:kuMe TaOMIIbI.

( 3amedyaHue )

Onepaunio COXPaHEHNA MOXHO NPOM3BECTW ANA NOOOro BeIGPaHHOro
obbekta b[].

B MS Access MOXHO yJamnsiTh, KOMMMPOBATH, MIEPEMEILIATh KAK CTPO-
KU, TAK U OTJENIbHBIC 3HAUCHUS STUCCK.

Ucnonb3oBaHue BbipaXXeHUn

BripaxkeHue IBASE€TCS OCHOBHBIM CPEICTBOM BbIMOJHEHUSI MHOTHX
omnepanuii MS Access 1 mpeacTaBisieT coboii KOMOMHALIMIO MaTe-
MATUYECKUX U JIOTMYECKHX OINEPATOPOB, KOHCTAHT, (DYHKIHWIA,
HWMEH IOJIel, 3JIEMEHTOB yIIPaBJICHUS U CBOWCTB, B Pe3yIbTaTe 00-
paboTku KOTOPOH MOJydaeTcsi €AMHCTBEHHOE 3Ha4YeHue. Bbipa-
JKEHHE MOXET BBIMOIHATh BBIYMCIICHHS, 00padaThIBaTh TEKCT HITH
MPOBEPSTH JAHHBIE.

Bpra)KCHI/ISI HCIIOJBb3YIOTCA B CIICAYIOIIUX CIIydasaXx:

a 3aJaHHUC 3HAYCHUSA CBOﬁCTBa, KOTOPOC onpeAciadacT JId ITOJIA
3HAYCHUC MO YMOJIYAHHIO,

U 3axanue ycimoBuii ot6opa minu 0OHOBIIEHUS 3aMuceid B 3ampoce
uim GuiIbTpeE;
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a 3aJaHHUC YCJTOBI/Iﬁ BBIITOJTHCHHUA MaKpPOCOB;

U onpeneneHre apryMeHTOB JJIS MHOTHX (YHKIMA U METOAOB B
npoueaypax VBA;

U npwu 3anucu 3anpoca Ha si3bike SQL.

BbipakeHue 0ObIYHO COCTOUT M3 ONEPATOPOB CPABHEHMSI U Olle-
paHioB (3HaueHuii). Ecnu BbIpakeHUE HE COAEPKUT OlepaTopa,
TO MO YMOJIYAHUIO MCMOJIb3YETCs onepatop paseHcTBa "=". Ilpwu
(OPMUPOBAHUM CIIOXKHBIX YCJIIOBUI BO3MOYXHO TaKXK€ MCIOJIb30-
BAaHME JJOTUYECKUX U JPYTUX ONEPATOPOB, yKa3aHHBIX B Ta0II. 6.6.

Tabnuya 6.6. OCHO8HbIe orepamopsbl, UCMNOob3yemMble
npu co3daHuuU sbipaxkeHul

Onepatop OnucaHue

> Bonbuwe

>= Bonblue unu pasHo

= PaBHO

<= MeHbLie nnn paeHo

< MeHbLe

<> He paBHO

& Onepatop cnusHns cTpok (nossonsaeT o6beanHNTb

3HAYEHNE NOJS, ANIEMEHTA YNPABIIEHNS USTN CBOM-
CTBa CO CTPOKOIi B SBHOM NpeAcTaBIeHnN)

OR mnnm

AND "

NOT OTtpvinaHune

IS Mpwn ucnonesoBaHMn BMecTe ¢ NULL onpenenser,

ABNSAETCA NN 3Ha4YeHne NULL (IS NULL) unu NOT
NULL (IS NOT NULL)

Bopaxenne [Not] | MpoeepsieT paBeHCTBO MEXAY BblpaXKeHNeM 1 3Ha-
In (sHauennel; YEHUEM 13 cnucka. Bo3amoXXHO ncnonb3oBaHme ¢
BHaqumeZ; ) OnepaTopoM NOT
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Tabnuya 6.6 (okoH4yaHue)

Onepatop OnucaHue

Belpaxenre [Not] [ OnpepgensieT, nonagaeT N 3HaUYeHME BblpaXeHusl B
Between sznaue- yKasaHHbIW MHTepBan, rpaHnLbl KOTOPOro onpeae-
mnel And sHaue- | ngioTcs BENUUYWHAMW sxauennel W znavenne?.

Hue2 Bo3MOXHO MCnosb30BaHMe C onepaTopom NOT
BEICAXEHNE CpaBHUBAET CTPOKOBOE BbIpaXeHUe C LabrioHoM.
Like "maGuon" B waGnoHe MOXHO NGO ykasbiBaTb 3HAYEHME Lie-

NuKom (Hanpumep, Like "Cupopos'™), MMbo nc-
Nnonb30oBaTh NOACTAHOBOYHbIE 3HAKW, YTOObI HAWTK
3HAYEeHUS B HEKOTOPOM MHTEpBane (Hanpuvep,
Like "Cumm*").

K cumsonam wabnoHa, ncnosnb3yemMbiM B oreparo-
pe Like, OTHOCAT:

? — OANH HEU3BECTHbLIA CUMBON;
* — nGOE KONMMYECTBO HEN3BECTHLIX CUMBOMOB;
# — OAiHa Npoun3BonbHas uMdpa;

[ cnmcok ] — OAWH NGOV CUMBOI, KOTOPbIN
BXOAWT B CNUCOK;

[! comcok ] — OAWH NGO CUMBON, KOTOPbIA
He BXOAWT B CMINCOK

[Ipu co3ganum BeIpaXeHUI B KAUECTBE OMEPAHIOB MOTYT MCIOJIb-
30BaTbCs Pa3IMYHbIC 3HAYCHUS: JTUTEPANIbI, KOHCTAHTHI, (QYHKIINHU,
UACHTU(DUKATOPHI AJI1 YKa3aHWsS 3HAYEHUH B BbIPAXKEHUM, MJICH-
TUQUKATOPBI NoJier TabauL u Jp.

O Koncmanmol TpUMEHSIIOTCS ISl CO3JaHUS 3HAYEHUI 110 yMOJI-
YaHUIO U JIJISl CPABHEHMSI 3HAUEHUI B TaOIMLax.

U Hoenmuguxamopvr — 310 nMeHa 00beKTOB B MS Access (Ta-
KMX KaK 1ojie Tabyuiibl), KOTOPbIE BO3BPALIAIOT OINPEAEIICH-
HbIE YMCITOBBIC UJIM TEKCTOBbIE 3HAUCHUS.

U @yukyuu BO3BpaIaloT 3HAUEHUE, B BHIPAXKEHUAX AHATOTUYHBI
unearupuxatopaM. B MS Access 1 VBA omnpezaeneno Ooiee
140 pa3auuHbiX GyHKIMNA, KOTOPBIE MOXKHO MCMOJIB30BATh MPU
CO3JJAHUM COOCTBEHHBIX BHIPAXKEHUIA.
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Pabora ¢ onepanmaMu Moapa3zyMeBaeT MCMOIL30BAHUE HEKOTO-
PphIX CreUUaIbHbIX CUMBOJOB. Tak, mpu paboTe ¢ TEKCTOBBIMU
CTPOKaMH, HEOOXOAMMO MPUMEHSATh KABBIUKU; BCS UCTMOJIb3yeMas
B BBIPAXXCHUU CTPOKA 3aKJIIOYAETCS B CUMBOJIbI KaBblueK. Eciu B
KaueCTBE OMEpPaHJIa UCIMOJb3yETCs JaTa, TO OHA OrPAHUYMBACTCS
cuMBoOJIaMM aue3a "#" (Hanpumep, #12/02/054). MHOrue uaeHTu-
(UKaTOPBI, KOTOPHIE MPEACTABISAIOT COOOW CCHIIKY HA 3HAYEHME
TMOJIs, JIEMEHTA YIPaBJIEHUS WM CBOMCTBA, MCIOJB3YIOT pasjie-
JIATEIIbHBIA BOCKIMIATEIbHBIN 3HAK "!" (YKa3bIBACT, YTO CIIEAYIO-
M 32 HUM 3JIEMEHT SIBIIIETCS 3JIEMEHTOM, ONPEENIsIeMbIM MOJb-
30BaTeIeM) UM TOYKY "." (OOBIYHO YKa3bIBAET, UYTO CIIEIYIOIIMIA
3a Hell ajemeHT omnpeneneH B MS Access). Mmena tabnuil, otue-
TOB, 3aMPOCOB, MOJICH U FIEMEHTOB YNMPABJICHUS 3aKII0YAIOTCS B
kBaapatHbie ckoOku "[]". Ilpu BBOJIE UMEH OOBEKTOB B UJICHTU-
(pMKaTOpbl MCNOJIB30BAHUE KBAAPATHBIX CKOOOK SBIISIETCS] 00s13a-
TEJIbHBIM, €CJIM UMSI COICPIKUT NMPOOETIbI UM CIELMAIbHbIE 3HAKH,
HAMpuUMeEp, 3HAK nomuepkuBanus. VMiMeHa, HE cojaepkalue mpo-
O€lbl U CrneuualbHbIE 3HAKU, MOYXXHO BBOJIUTH 0€3 KBAJpaTHBIX
CcKO0OOK. MS Access 100aBUT CKOOKH aBTOMATUYECKHU.

BrIpakeHus1 MOXKHO CO3JaBaTh CAMOCTOSATENIBHO MUJIM € IOMOLIBIO
MOCTPOUTENS BBIPAKEHUH.

CaMocTosTeIbHbIM BBOJ, Bpra)KeHI/II\/'l BO3MOKCH, HAIIpUMCP:

U HemocpeACTBEHHO MpH 3aJaHUU CBOMCTB IOJIeM TaOIMIIbI, B
nojie npu hpopMrpoBanuu Oj1aHKa 3aMpoca;

U KOHCTpyMpOBaHUU TOTO JIMOO UHOTO MOJIA B (OpPME WU OTUETE;
U B stueliky aprymeHTa MakpOKOMaH Ibl
UT. 1.

O,Z[HaKO HCIIOJIb30BAHUC ITOCTPOUTEIIA Bpra)KCHI/Iﬁ CYIHICCTBECHHO
oOiervaer CO3JaHUC U PCAAKTHPOBAHUC Bpra)KeHI/II\/'I. I[J'If[ TOro
YTOOBI BBI3BATh HOCTi OUTCJIb BBIPpAXCHUSA, 1OCTATOYHO BOCIIOJIb-

30BaThCsl KHOMKOM k=2, pacronoxeHHo# Ha 1000 naHenu UHCT-
pymeHToB Konerpykrop (Konerpykrop Tadamu, Konerpykrop 3a-
npocoB, Koncrpykrop ¢popm, Koncrpykrop orderoB, Koncrpykrop
MakpocoB). CrelyeT 3aMEeTUTb, YTO BO3MOXKHOCTH MOCTPOUTEINS
BbIPAXXEHUIM pacluupsitoTcs JM0O CyX arTCsl B 3aBUCUMOCTH OT
TOrO, MPU PEJAKTUPOBAHMHU U CO3/IAHUMM KAKUMX OOBEKTOB OH HC-
IIOJIb3YETCS.
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Yamie BCEro moCTPOUTENb BBIPAXKEHUM HCMOJb3yeTcs npu (pop-
MUPOBAaHMU OJIAHKA 3aMpoca U COCTOUT M3 TPEX Pa3/esioB, pacro-
Jlaralolmxcs cBepxy BHU3 (puc. 6.23).

KHonkn onepatopos

Mone BbipaxeHus ‘ |

MocTpomTe b nk\ \euuﬁ
= [Tosap]'[Lenal * [ab Wkyn_sarasall[Kommdecteo] i O,
!
OTMEHS
Hazaa
+|—|I|*|ﬁ =|}|<:|<::=| Anler |N0t|Li |QJ BETQBHTb| Cnpaeka |
[0 14-0fwan cymma sakasos | (Shces | | Abs -~
=] Tafmue: | | MaccHesl Asc |
MNpeobpazoBaHHe akn
|- C0 aapec_focTaskm Basa AaHHbL A
- O3 apTHkyn_sakasa JaTajepema CEaol
I | AaTa_BhINHCKK_3aKaso Mo NoAMHOMECTEY CEyte
I C1 Aocraeka CfpafioTa owkbaKr CCur
PHHAHCOBLIE CDate
s
g 3“‘33 Dbuwre okl
~ Az Mposepka CDec
03 TaBnual IMaTemMaTHIECKHE Choose
1 Toeap CoobleHHa Chr
L 7 Uena_tosapa ¥MpaBnEHHE Chr§
- CTAaTHETHHECKHE CInt
E3fE:
anpoce! TekcToERIE ClLng
[# Forms Cos
3] Reports Counk
(=0 drpricumm Eg?g
| ¥
(7= BrTpoErHEE dyHKLMM Crrentliser
(3 AeMoHCT pauMEHHEA Var
[ KoneTaHTe CWDate
3 1 CYErY N
‘ L L ) | Maka .v.
Abs{number)

/|

OneMeHTbI BblpaxeHns

Puc. 6.23. OkHo MocTpouTenb BbipaxeHUn

IHone gvipasicenuss pacrioloKEHO B BEPXHEW YyacTU OKHA MOCTPOU-
TeJsl BbIPAXKEHUM, B HeM popMupyeTcs TpebyeMoe BbIpaXKeHHe.
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Knonku onepamopos Haxonarcs B cpefiHel yacTh okHa. [Ipu Ha-
KaTUM Ha OAHY U3 3TUX KHOIOK MOCTPOUTECI/Ib BCTABJIACT COOTBET-
CTBYIOIIMI OMEpaTop B TEKYIIYIO MO3UIUIO TOJS BBIPAXKEHMS.
Jli1 BBIBOJIA MOJIHOTO CIIMCKA ONEPATOPOB CIIEAYET BLIOpATh Marn-
Ky OmnepaTopbl B HHXKHEM JICBOM T0JIe U HYXKHBII TUI B CPETHEM
nose. B mpaBom moite 6yayT oToOpa)kaTbes Bce ONepaTopbl BbI-
OpaHHOrO THUMA.

Dnemenmol gvipadsicenuss PacCroaokKeHbl B HUXHEH yactu okHa Ilo-
cTpouTeNb BhIpAKeHuil. B JIeBOM moJjie BHIBOASTCS MANKU, COACP-
Kaiue Tabmuiibl, 3anpockl, Gopmbl, 00bekThl B/l, BCTpOEHHBIE 1
onpeieNieHHbIE MOJIb30BaTeNneM (PYHKIIMH, KOHCTAHTBI, OTIEPATOPhI
1 o0ImMe BbIpaXkeHus. B cpemHeM moJjie 3aJar0TCs ONPEACICHHBIE
3JIEMEHTHI WM THUIIbI 3JIEMEHTOB JJIS MAMKHW, YKa3aHHOW B JIEBOM
nojie. Hampumep, ecnmu BweiOpaTh B JI€BOM ToJie BceTpoeHHBIE
(yHxmmu, TO B CpeTHEM MOJIE MOSIBUTCS CMIMCOK BCEX TUIOB (PYHK-
uuid MS Access. B mpaBoMm 1oJie BBIBOAUTCS CIMCOK 3HAYCHUH
(eciM OHU CYWIECTBYIOT) JUISL 3JIEMEHTOB, 3aJIdHHBLIX B JIEBOM U
CPEIHEM MOJISIX.

Ipumep (docmaska mosapos ).

PaccmoTpuM B kauecTBe ynpolueHHoro npumepa b/, Ha koTopoit
B JayibHelieM OyayT JeMOHCTPUPOBATHCS Pa3IMYHbIe BO3MOXK-
Hoctu MS Access. Tak kak aeTajgbHOE M3IIOKEHHUE 3Tarna MPOeK-
TUPOBAHUS BBIXOAUT 3a PAMKH PACCMATPUBAEMOrO MaTepuaa,
OyaeM moJjiarath, YTO0 HEOOXOAMMBIE CTAUN MPOCKTUPOBAHUS U
COTJIACOBAHUSI BBITIOJIHEHBI, U pa3paboTka oObekToB B/l Oymer
MPOUCXOJUTh B COOTBETCTBUM CO CIEAYIOIIMMU TPEOOBAHUSIMU:

U HekoTopas (upma 3aHMMAETCs peaju3alueld U 10CTaBKOW TO-
BAPOB;

U undopmanms, ¢ KOTOPOU MPUXOJUTCS CTANKUBATHCS (PUpMeE,
KacaeTcsi MUMEIOIIMXCS TOBAPOB M 3aka3unmkoB. CIelyeT Takxe
y4ecThb, YTO aJpec JOCTABKU TOBAPOB MOXET HE COBMAJATh C
aJpecoM 3aKa3uuKa;
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U oAMH U TOT ke 3aKa34MK MOXET B TEYEHHE HEMPOJOIKUTENb-
HOI'O BPEMEHM NPUOOPECTH TOBAPbI, KOTOPbIE MPOXOAST IO
Ppa3IMYHBIM HaKJIaJHbIM.

CnpoekTupoBaTh U peanuzoBaTbh bJl, koTOpas BemeT y4eT Bcex
TOPTOBBIX OMNEPALUA U COMPOBOXIAET HUX COOTBETCTBYIOIIUMH
HAKJIaIHbIMU.

Pewenue.

1. Co3math 6a3y JaHHBIX, UCIIONIB3Ys Tabm. 6.7—6.11.

Tabnuya 6.7. Tosap

ObITb OTpULATENBHBIMU;
coobuieHne 06 owmdke —
"LleHa He MOXeT ObITb
oTpuyatensHon!"; obsas3a-
TEnbHOE none — Aa;
WHAEKCUpoBaHHOe none —
HeT

HassaHne | Tun YcnoBusi u orpaHuMyeHus | OnucaHue
nonsa OaHHbIX (cBoicTBa nons)
Kog, Yucnoeon YHUKanbHble 3HA4YEeHNS Wcnonbayetcsa
ToBapa (NEepBUYHBIA KNIOY); pas- Ana naeHtndu-
Mep nons — AJIMHHOE Le- Kauuu ToBapa
noe; yCnoBme Ha 3Hauve-
H1e — He MOryT GbITb
OTpUUATENBbHBIMKW, CO00-
weHune 06 ownbke —
"BBeanTte NpaBuIbHbINA
koa ToBapal"; obsasatenb-
Hoe none — ga
HasBaHue TekcToBbli | Pasmep nona — HaseaHue
100 cumBonoB; 065a3a- TOBapa
TenbHoe none — Aa; WH-
OEKCUPOBaHHOE none —
HeT
LleHa HeHexHbii | opmar BbIBOAA: [eHexHbIn
# ##%#0,00" p.", ycnosue | aKkBuBaneHt
Ha 3Ha4yeHne — He MoryT TOBapa
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Tabnuya 6.8. 3akaszuuk

HasBaHune | Tun YcnoBusi U orpaHmyeHus | OnucaHue
nonsa AaHHbIX (cBolicTBa nons)
Kon_ Yucnosoi YHUKanbHbIe 3HaYeHNs Wcnonbayetca
3aKasuuka (NepBNYHBINA KoY); pasmep | 4ANS naeHTu-
nong — ASIMHHOE LENoe; uKkauum sakas-
YCINOBUE Ha 3HAaYEeHNe — He | uunka
MOTyT BbITb OTpULATEND-
HbIMK; coobLleHne o6
owndke — "BeeauTe npa-
BUNbHbIA KOA 3akazumka!";
oGa3aTensHoE none — aa
HasBaHue TekcTtoBbli | Pasmep nona — 100 cum- HaseaHue opra-
BOMNOB; o6a3aTensHoe no- Hu3ayum nubo
ne — Aa; UHAEeKCMpoBaH- damunua 3a-
HO€ nomne — HeT Kasumka
Anpec TekctoBbli | Pasmep nona — 100 cum- | Agpec
BOMNOB; o6a3aTensHoe no- 3aKasunka
ne — Aa; UHAEeKCMpoBaH-
HO€ nomne — HeT
TenedoH Yucnoson Pasmep nona — anuHHoe TenedoH
uenoe; chopmart BbiBOAA: 3aKasuuka
00-00-00; 0; Macka BBO-
na— #00\-00\-00; obs-
3aTerlbHOe Nofe — HeT; UH-
[OEKCPOBaHHOE None — HeT
Ta6nuuya 6.9. [Jocmaeka
HasBaHune | Tun YcnoBusi U orpaHmyeHus | OnucaHue
nonsa AaHHbIX (cBolicTBa nons)
Kon_ Yucnosoi YHUKanbHbIE 3HaYeHNs Wcnonbayetcsa
AOCTaBKN (NepBWYHBINA KMoY); pasmep | 4ANns naeHTndgu-

nons — ANMHHOE LENoe;
YCINOBMWE Ha 3Ha4YeHne —
He MoryT GbITb OTpULa-
TenbHbIMK; coobLeHne 06
owndke — "BeeguTe npa-
BUNbHbIA koA, goctaBku!™;
oGa3aTensHoE none — aa

Kauum oCTaBKku
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Ta6bnuya 6.9 (okoH4yaHue)

HasBaHne
nons

Tun
AaHHbIX

YcnoBusi u orpaHnyeHus
(cBolicTBa nons)

OnucaHue

Anpec

TeKkcToBbIN

Paamep nonsa — 100 cum-
BOMOB; o6s3aTensHoe no-
ne — Aa; NHAEKCMpoBaH-
Hoe norne — HeT

Anpec goctaBku

TenedoH

Yucnoson

Pasmep nonst — AnuHHoe
Lenoe; doopmart BblBoZA:
00-00-00; 0; Macka BBO-
fa— #00\-00\-00,
obsizaTesnibHoe none —
HEeT; NHAEeKCUPOBaHHOe
nosne — Het

TenedoH
LOCTaBKU

Tabnuya 6.10. 3axas

HasBaHune
nons

Tvn
AaHHbIX

YcnoBus U orpaHuyeHus
(cBoicTBa nons)

OnucaHue

Kopg

3aKasa

Yucnosoin

YHUKanbHble 3HaYeHNs
(NEpPBUYHBIA KNOY); pas-
Mep nonst — ANWHHOE
Lienoe; ycrnoBme Ha 3Have-
HNEe — He MOryT ObITb OT-
puuaTensHbIMK; coobLye-
Hue 06 owunbke — "BBegun-
T€ NPaBUIbHbLIA KOA, 3aKa-
3a!"; 0ba3aTenbLHOE No-

ne — pa

Wcnonb3yetcsa
ANs naeHTnu-
Kauum 3akasa

Koa_
3aKa3uuka

Yucnosoin

Pasmep nonst — anuHHOE
uenoe; obasarensHoe no-
ne — [a; NHOEKCMPOBaH-
HOe none — aa (aonycka-
HOTCA COBNAAEHNS); BBOAAT-
€S 13 Cnucka COOTBETCT-
BYIOLLIMX 3HAaYeHwi Tabr. 6.8

BHewHuiA kntou
kK Tabn. 6.8

Oata_
BbIMUCKN

Hata/
Bpems

dopmat nona — KpaTkuii
dopmaT gatbl; obszarens-
HO€ Nomne — HEeT; NHAEK-
CMpPOBaHHOE None — Het

dukeupyeTtca
gata ohopmne-
HWS 3akasa
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Tabnuua 6.10 (okoH4aHue)

HasBaHne | Tun Ycnosusa u orpaHuveHnsa | OnucaHue
nonsa OaHHbIX (cBoicTBa nons)
Hata_ Hara/ dopmaT nonsa — KpaTkui Pukcupyetca
VCMONHe- BpEMSs dopmart gatbl; obs3aTens- | gara ucnonHe-
HUSA HOe nofne — HeT; NHAEK- HUA 3akasa

CUPOBAHHOE NONe — HET
Kog, Yucnoson, | Pasmep nons — gnnHHoe BHeLLHUA Knto4
[OCTaBKu ANUHHOE uenoe; obsizaTensHoOe no- K Tabn. 6.9

uenoe ne — aa; UHAEKCMPOBaH-

HOe none — ga

(nonyckatotcs coBnage-

HWA); BBOAATCSA U3 CrMcKa

COOTBETCTBYIOLUNX 3HAYeE-

HWUIA Tabn. 6.9
OnnaTta Nornye- dopmaTt nons — ga/Her; Pukcupyetca

CKWiA 00s3aTenLHOE none — cTaTtyc onnatbl
HeT; NHAEKCUpOoBaHHOE
none — Het
Ta6bnuya 6.11. Apmukyn 3aka3a

HassaHune | Tun Ycnosusa u orpaHuveHnsa | OnucaHue
nonsa AaHHbIX (cBoiicTBa nons)
Kog_ Yucnoson Pasmep nons — gnuHHOE BHeLwHui kntou
3akasa uenoe; obssartenbHoOe No- K Tabn. 6.10

ne — Aa; NHAEKCPOBAH-

Hoe none — aa

(aonyckatoTca coBnage-

HWS1); BBOAATCS U3 Cnncka

COOTBETCTBYIOLMX 3HAYE-

Hui Tabn. 6.10
Kog_ Yucnosoin Pasmep nona — gnuHHOE BHewHui kntou
ToBapa uenoe; obasatensHoe no- K Tabn. 6.7

ne — Aa; NHAEKCUPOBaH-
Hoe none — Aa (aonycka-
H0TCA COBNAAEHNS); BBOAAT-
CSl M3 CncKa COOTBETCT-
BYIOLLMX 3HaYeHUI Tabn. 6.7
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Ta6bnuya 6.11 (okoH4yaHue)

HassaHne | Tun YcnoBusi u orpaHuMyeHus | OnucaHue

nonsa OaHHbIX (cBoicTBa nons)

Konu- Yucnoson Pasmep nona — aonuHHoe Pukecupyetca

yecTBO uenoe; ycroBue Ha 3Hade- | KOnmuyecTso
HYe — He MOryT GbITb OT- npoAaHHbIX TO-
puuaTensHbIMK; coobLe- Bapos

Hne 06 owntbke — "Konu-
YECTBO HE MOXET ObITb
oTpuyatensHeim!"; 0653a-
TENbLHOE NONE — HET;
WHAEKCUPOBAHHOE

none — HeT

2. CBsi3aTh TaOJMUIBLI B CXEMY JAaHHBIX, MCIIOIL3YS CBA3M "OIUH-
KO-MHOTHM", IEPBUYHbIC U BHEIIHUE KITIOYH TaOJIMII.

3. Cozmanue Tabmuil (padoTa ¢ 61aHKOM KOHCTPYKTOpa TaOJIMIT).

Tabmuup! 6.7—6.11 co37a0TCA ¢ UCIOJIb30BAHMEM KOHCTPYK-
TOopa TabIMI, IJI1 4ero HeOOXOAUMO BBIIMONHHUTD CIEAYIOIINE
JeNUCTBUSL:

JUI cO3JaHus HOBOM TaOJIMLbl BOCIIOJBL30BATLCS KHOIKOMU

B okHe BJI (B pexxnMe 0OBbeKTOB TaOIHIIbI) TUOO BbI-
O6path koMaHay Co3aaHHe TadJUIbI B pesKUMe KOHCTPYKTO-
pa (cm. puc. 6.12);

BOCITIOJIb30BATbCA KHOIIKOM Ha MaHelM HHCTPYMEHTOB
KoHcTpyKkTOp Ta0/MIl M BBECTU CBOMCTBA, Kacalollyecs Beeid
TabauLbl B LeJoM (puc. 6.24);

BBECTH B OKHO KOHCTPYKTOpPa TabJUL HeOOXOAUMbIEC CBEIC-
HMSI, Kacalollhecs MMeH IOJIe, TUIIOB JAHHBIX, CBOMCTB
[OJISI U OMMMCAHUI B COOTBETCTBUU C 3aJAaHHBIMH 3HAYECHUS-
MU, IPUBEAECHHBIMU B Tab11. 6.7—6.11 (puc. 6.25);

eciiv B TabIuLEe HEOOXOIMMO ONMPEAEIUTh EPBUYHBIE KITIO-
4K, TO CJIEAYET BBIACIUTD IMOJIE WM TMOJIsi, KOTOpbIe OyAyT
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KJIFOUEBBIMU M BOCIIOJIb30BATLCS KOHTEKCTHLIM MEHIO 1100

KHONKOW naHenu nHCTpyMeHTOB KoHcTpykTOp Tad mix;

2 CpoMcTea TA0AHLUBI

CBwme l
CMHCEHME 0o B Ta6nMLy BEQAATCA CEEAEHMA, KACAHIWHMECA SAKASIHKOE
PEMHM MO YMONHAHHAD o 4 v 0 Pemir Tabnmue

WCNOBME Ha 3HAYEHHME . . . . .
Coofwenme of ownbre . . . ..

DUABTE . o oo e
MopAADK CORTHROBKH . . .\ . .

WMA NoATSEAHLEl [ABTO]
MOAYHHEHHEIE NENA . 004
CCHOBHBIE MOAA o 000 s

BricoTa noaTabnHuel ... Ocr
PazeepHyTaa noaTabnkua . .. Het
OPHEHTALMA . v oo v w s Cnega Hanpaso

Puc. 6.24. OnpegeneHne OCHOBHLIX NapameTpoB Tabnuupl
B AManoroBom okHe CBoWcTBa Tabnuubl

1 3aKasumk : TaGaHua E]@

Wma nona THN A&HHBX | ONHCAHHE ~
| BMKoa_ zacasqmca Yncnoeoi MCNone 3yeTea ANA MABHTHHHKSUNN 3aKa349HKS
|__|Hasamme TeKcTosoA HazBaHHe OpraHH3alan nHio hamHiMg 3aKasqHES
| |Aapec TeRcToBEI AADEC 33KAZHHES
| |Tenedon YW nopod TenedoH 3aKasdHEa
— ~

CEOHCTES NonA
Cfue Moactaoska |
Pazmep nona AnkHHoE LEnoe

PopHaT Nons
YMENg ABCATHYHBIX SHAKOB  ABTO
Macka eBoaa

Moammce

SHEHEHHE MO YMOMHEHHID HeofAzaTensHei napaneTp, BeIECAWTCA B CTPOKY
YENOBHE HA SHAYEHHE =0 COCTOAHMA NPH BRIG0PE NoNA B hopre. fnA cpaskk no
CoofueHme of owmbke BeeanTe NPABMNEHEIA KOA 3aKasqHial OMHCEHHHD NONA Ha#mMTE knaskwy FL
ObazaTeneHoe None da

HAEKCHPOBAHHDE NOnE {18 (COBNSAEHHA HE AOMYCKAHOTCA)

CHapT-TErH

Puc. 6.25. 3anonHeHne AnanoroBoro OkHa KOHCTPyKTopa Tabnumy
Ans CO34aHUS HOBOM Tabnuubl
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® 3aJaHUE MHJEKCOB JI1 TaOJMLbI MPOUCXOJUT B JUAJIOTO-
BOM OKHE MHAEKCBI, KOTOPOE OTKPBIBAETCS MPU HAXKATHUU

“ | (puc. 6.26);

kHOMTKU UHAEeKChI

A
£ Mngekcol: ApTHryn_3aKaza
WMHagkC | iMa nona | MopAAck COPTHROBKHK ES
_} ApTHEYN_3akasa Koa_ sakasa Mo EOZPACcT aHHHD (=]
L Koa_ Tosapa Mo yBBIEaHHKD
- V.
CEOACTES MHAEKCE
Knr4eE0s None Het .
YHHIRANEHBI HHABKE Aa IMa aaHHOMD MHASKCE, KamasH
- HHAEBKT MOET COASPHAETE A0 10
Mpony ok NYCTEX NOnEH Het .

Puc. 6.26. 3apaHne nHaekca ansa tabn. 6.11

® €CJIM B MPOLIECCE CO3JIaHMs TaOJIMLIbl BO3HUKAET HE0OXOIu-
MOCTb PEeJAKTUPOBaHUs MO0 yaalleHUs KaKUX-Tu0o 3Haue-
HUM, CTPOK W T.J., MOXHO BOCHOJIb30BATbCSI COOTBETCT-
BYIOIIMMHY KHONKAMU MaHEeNu UHCTPYyMeHTOB KoHcTpykTop
Tadmm (cM. puc. 6.14) 1160 KOHTEKCTHBIM MEHIO;

® [I0CJIE TOTO KaK BCE HEOOXOJAMMBbIE CBEACHMS, KACaroUIMECs
KOHKPETHOI TaOnulibl, BBEJEHbI, CIEAYET €€ COXPAHUTh B
B, BeinosnuB komany Coxpanuts B MeHIO Paiin u BB
HeoOxoaumoe umsi tabnuupl. IIpu nepBoMm coxpaHeHUM
Juanoroporo okHa KoHeTpykTop Tadami mosiBIsieTcsl OKHO
Coxpanenue (puc. 6.27).

CoxpaHeHue

1AMA Ta0NHUEL

OTHEHA

JaKazymk

Puc. 6.27. [lnanorosoe okHo CoxpaHeHue
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4.

OHpCI[CJ'ICHI/IC CXCMbI JaHHBIX.

ITocne Toro kak ompeaeneHsl Bce Tabauipl b1, cnexyer onpe-
nenuThb cxemy B/l B okHe Cxema manHbIX. /)11 3TOro HeoOXxo-
JIMMO BBITIOJTHUTD CIIEAYIOLINE AeHCTBUS:

® BOCIOJIb30BATbCS KOMaHIOM CxeMa JaHHBIX B MEHIO Ceanc

. [=2
JIMOO KHOMKOM Ha MaHCJIM MHCTPYMCHTOB baza JAHHBIX

® JCIOJIB3YS JUAIOroBoe OKHO JlobaBJieHne Tadmibl (KOMaH-
na JlooaBuTh Ta0Mny B MeHiO CBf3M MO0 KHOIMKA Ha
NnaHenM WHCTPYMEHTOB CBfi3b), MT00ABUTh HEOOXOIUMBIE
Tabaunbl B okHO CXeMa AaHHBIX (puc. 6.28);

Koa_3axaza |~
Koa_ zakazqy
JaTa_ BeInHc
Aata_wcnoni
Koa_ aocTae| ™

Koa_ saxasswa
Hazgarne
Aapec

Tenedod

Koa_ aocrassm
Aapec
TenedioH

Koa_ zakasa
Koa_ ToBapa
KomuecTso

Koa_ Toeapa
Hazgarne
LieHa

JoGaene HHe TaOAHUBI

B

Sanpock! I Tafnkuk! v 3anpock!

Aapec_flocTaskH
APTHEYN_3aKa3a
AaTa_BeiNnckn_3aKkasos
A0CTaEKS

Jaraz

JaKasunk

Tosap

LieHa_Tosapa

SaKpeiTe

Puc. 6.28. [lo6aBneHne Tabnuuybl B okHo CxemMa AaHHbIX

® YCTAHOBUTH HEOOXOIUMBIC TAPAMETPhI CBSI3U MEXIy Tab-
JIMIJaMU B JMajgoroBoM okHe Mi3mMeHenme cBsizeii (puc. 6.29),
MepeTSIruBasl MbIIIbIO KITFOYEBOE IIOJIE POAUTEIbCKOM Tab-
JIMLbl HA COOTBETCTBYIOLIEE 110JI€ (BHELIHUM KJIIOY) J04YEep-
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Hel Tabiuubl. MOXKHO Tak)Xe BOCIOJIL30BATbCA KOMaHIOM
N3MeHHTD cBA3b B MeHIO CBAI3M;

Hzame He HHe CBAZE W @
Tafnuualzanpoc; CEAZaHHAA TabnMualzanpoc;
|,£l,|:|CTaBKa ﬂ| Sakas ﬂ

OTHEHA
Koa_ AoCTaEkH _~ |Koa_ aocTasku Py
OfbeAHHEHHE, .,
: : Hoeoe, .
[v DAecneYeHHe UWENOCTHOCTH ASHHE: g

v KaCKa4HOE 0BHOENEHHE CEASEHHE!: NONEA

v KACKAAHOE ¥ 4aNeHHE CEAZaHHE]x =ankced

THA OTHOLWEHHA: 0 AHH-K.O-MHOrHH

Puc. 6.29. 3apaHve napameTpoB CBSA3M
B AManoroBom okHe MU3ameHeHue cBsA3en

e [IOCIIE 3aJaHMs BCEX CBSA3CH B OKHE Cxema JaHHBIX

(cM. puc. 6.19) MOXKHO OIIPEAETUTD MO NOACTAHOBKHU JIJISI
nouepHux tabmuu. Jas 3Toro, He 3akpeiBas okHa Cxema
JAHHBIX, CJICAYECT MEPEUTH B PEKUM KOHCTPYKTOPA J0YEp-
Heill taOmuubl (B JaHHOM ciiydae 310 Tabm. 6.10 u 6.11)
1 BbpIOpaTh BHeWHHME Tmoisd (B Tabm. 6.10 3To mons
Kom szaxkasuwka U Kon_ mocrTasBku, B tabmn. 6.11 — Kom zakasza
n Kon_TOBapa), AJI1 KOTOPbIX HCO6XOILI/IMO YCTAHOBUTD
cBoiicrBa Ha Bkjaake [oacranoBka (puc. 6.30);

Mocje BHECEHUS] BceX HEOOXOAMMbBIX KOPPEKTHUB B CXEMY
JAHHBIX OKHO Cxema JAAHHBIX 3aKPbIBAIOT U NOATBECPIKAAIOT
COXPAHEHUE CAETIAHHBIX U3MECHCHUN.

5. 3anosHeHue 6a3bl JAHHBIMM.

HpI/I BBOJAC JAHHbLIX B CO3JaHHBIC Ta6J'II/ILIbI HY>XHO IPpUACPKU-
BaTbCA CICAYIOLINX peKOMeHﬂauHﬁl

® BBO/JUTh JAHHBIC B PEXKMME TAOIULLI U TOCIEAOBATEILHO

3aIIOJIHATD KaXXKAYIO smel?u(y.
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1 3akaz : Tabamua

THM 3NEMeHTa YNpaBnerka  Mone oo criMckom
THM HCTOMHHICE CTPOK TafinHia vk 3anpoc
MeToqHHE cTpoK 3aKasHHK
MpHcoeanHERHEF cTonBey, 1

Yrcno cTonduos z
3&rNaBHA CTONGLOE Het
LUkpKHa cTONGLOE

YHEND CTPOK CMHEKa i
LUmpHHa crimcka ABTO
OrpaHHYHTECA CIHCKOM Het

VinA nona | Tvm aanmex | OnMCaHHe
|% [Koa_sakasa YHCNOBOH MENONb3YeTCa ANA HASHTHIHKEWA 33Ka33
| P |Koa_sakazmka YHCNOB0H BHELUHHF KNHY K TafinHue 3akasqne
| |AaTa_ BinHckm Jatafepema DHKCHPYETCA AATa 0thopHNEHK 3aKasa
| |AaTa_mcnonHeruAa Jatafepema DHKCHPYETCA ASTa HCNOMHEHHSA 3aKa3a
| |Foa_ AocTaekm HHCnoEoA BHEWHKA KNHOY K Tabnkue fJocTaeka
| [Cnnata Norvyeckui PHECHPYETCA CTATYC ONNATH

CEOHCTES Nona
Oflwme MNoacTaHoBKS

MA NonA MokeT cocToATE M3 B4
SHAKOE © YHEToH npofenoe. Ana
CMPEEKH NO MMEHAM NONEF HEHMMTE
knasmwy F1,

Puc. 6.30. YcTaHoBKa CBOWCTB nons Ha Bknagke MNoacrtaHoBKa
Ans nona Koxn sakasumxa Tabn. 6.10

Herbalife

Demmajestics

Ego
TeraTenora
BEST
X-FILES

Sanmee: 14| 4| 95 b [ M [r¥|ns 95

_1 3aka3 : Tabnuua l._"glm
| Kop_=akasa | Koa_ saKssunka |Bara_ memueky] fata_ uznonwe) Koz_ aocTaeku | Onmara

L a4 48 24.08.2001 24.08.2001 a4
| |+ a5 4s 25.08.2001 25.09.2001 a5
| |+ 86 48 27.08.2001 27.09.2001 =53
| |+ a7 45 20.08.2001 29.09.2001 a7
| |+ ag 48 02.10.2001 02.10.2001 a2
L 89 49 03.10.2001 03.10.2001 a9
| |+ a0 49 04.10.2001 04.10.2001 a0
L a1 49 05.10.2001 05.10.2001 a1
| |+ a2 50 06.10.2001 06.10.2001 a2
| |+ 93 50 07.10.2001 07.10.2001 93
+ 94 50 08.10.2001 09.10.2001 94
b+ 95 1 12.02.2008 12.02.2005 g

Puc. 6.31. [JoGaBneHune 3anuceii B Tabn. 6.10
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Ecnu BO3HUKHET H€O6XO,I[I/IMOCTB PEOAAKTUPOBAHUS b0
yAaJICHUA JaHHbIX, UCIIOJIb30BATb COOTBCTCTBYIOLIME KOMAH-
JIbl JTMHEHKH MCHIO, KHOIIKH naHesen HUHCTPYMCHTOB mbo
KOHTCKCTHOC MCHIO JJIA BbIACJICHHOI'O AUAITa30HA,;

BHECTH JIAHHBIE CHadajga B POAUTEIbCKUE TaOJUIIbI
(tabm. 6.7—6.9), a 3aTeM B moYepHHE. NEPBOHAYAILHO B
Tab1. 6.10 (B Hell GpUKCUPYETCS CACIAHHBIN 3aKa3), MOTOM B
Taba. 6.11 (B Hell XpaHUTCA coaepKuMoe 3akasa). C yuyeToM
BCEX OTPAHMYCHUU W CO3JaHHBIX CIKUCKOB BBOJIA 3arOJjIHE-
Hue B/l He npeacTaBgeT TpyaHocTel (puc. 6.31).

O6paboTka AaHHbIX cpeacTBamMu
Microsoft Access

ObpaboTka JaHHBIX cpeiacTBaMu MS Access BKIO4aeT B ceOs
CIIEYIOIIME HAMTPABIICHUS:

Q copmupoexka — BbicTpauBaHUE JAHHBIX B HY)KHOM MOPSIIKE;

U nouck oannvix — W3BICUEHUE 3AMMCEH TAHHBIX U3 CITUCKA B CO-
OTBETCTBUU C HEKOTOPHIMU TPeOOBAHUSIMU (KPUTEPUSIMHU).

CopTupoBka,
NOUCK U (punbTpauma AaHHbIX

CpencTtBa COPTUPOBKHU, QUIBTPALIMM, TTOMCKA U 3aMEHbI JAHHBIX
peanu3oBaHbl B MS Access Kak aBTOMATHUYECKH CO3/1aBaeMblie
3anpockl. JlaHHBIE omepauuu MPOU3BOAATCA C TAOIMLIAMU WU
3aMpocaMu, OTKPBITBIMU B pexxuMe Tadnuiibl. COpTUPOBKY U TO-
HUCK AJAHHBIX MOHO BbIIOJIHUTL, HUCIIOJb3yA COOTBETCTBYIOLIUC
KOMAaH/IbI:

U nns copTUPOBKM 3amuceid cieayeT mpuMeHaTh koMmanay Cop-
THPOBKa B MeHI0 3ammcu (Jajiee HEOOXOJMMO BbIOpATh BUJL

coptupoBku — Ilo BozpacTtanmio 1160 Ilo yobIBaHHIO0);,



Co3s0aHue npunoxeHuli cpedcmeamu Microsoft Access 281

U n1s OTMEHbI COPTUPOBKU — BOCIOJB30BATHCS KOMAaHIOM
Ynaauth GUIbTp B MEHIO 3anucu.

IIpu PunbTpaunu oTOOpP AAHHBIX MPOMCXOAUT U3 TAOIMLBI WIH
3ampoca ¢ y4eTOM HEKOTOPOro KpuTepust oToopa.

PaznuuaroTt GuabTpbl TPEX BUJIOB.

U Quremp no evioenennomy dparmenty. Kpurepumem orbOopa B
JAHHOM (DUIIbTpPE ABNSCTCS 3HAUCHHE WU YaCTH 3HAYEHUS IO-
i1 TaOIMUIBl. DTO Hanboaee OBICTPhINM cI0oc00 0TOOpPA TaHHBIX.
HenocraTok naHHoro Buaa (GUIbTpalud — OTOOpP 3amucei mo
3HAYEHUIO TOJNBKO OJHOTO mois. IIprMeHeHre JaHHOTO (DUITbT-
pa MOXeT MPOUCXOIUTD CACAYIOLUM 00pa3oM:

® BbIACIINTL 3HAYCHUEC MNJIM YaCThb 3HAYCHUA IIO0JISd B Ta6n1/1ue
(bo 3ampoce);

e BbIOpaTh B MeHIO 3amucu NMyHKT PuiabTp, KoMaHay PuasTp

N0 BBbIIEJIEHHOMY JIM0O BOCIOJIb30BATLCS KHOMKOM Ha
MaHEeIu MHCTPYMEHTOB Tadimia B peskuMe TadIMIbL;

® Mpu HEOOXOAMMOCTHM OTMEHBI PE3YIbTATOB (UIbTpaLUU
BbIOpaTh B MEHIO 3amucu MyHKT OuiasTp, KOMaHy Y AAIUTH
buabTp.

U Obwbrunviii punemp — 310 OTOOpP 3ammceidl 1O 3HAYCHHIO He-
CKOJIbKUX ToJjIeH. [l 3aganust KpuTepus oTOOpa 3amoHsIeTCs
cnenuanbHas popma (0mank). s ucnojb3oBaHus OOBIYHOTO
(unbTpa ClIemayer:

® OTKpPBITh TaOMHIy (JIUOO 3aIPOC) B PEKUME TAOTUILIBL;

e BbIOpaTh B MEHIO 3amucu NyHKT PuibTp, komaHay M3me-
HUTH GuabTp (kHoMNKA L2| Ha naHenu uHcTpymMeHToB Tadmau-
1A B peskuMe TadJMupbl); U1 TOro 4TOObl OUMCTUTh MPEbI-
Jyuige KpUTepuu oOTOopa, cieayeT BbIOpaTb KOMaHAY
Ouucturh 0s1aHK B MeHio IlpaBka (160 KHOIMKY Ha na-
HEJId UHCTPYMEHTOB PHIIbTP);

® VCTAHOBUTH KpUTEpHH OTOOpa, HCHOJB3YS JIOTHYECKHE
onepauun WU, NJIN, HE, a Takxe pa3au4Hble BbIPaXKCHUS;
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CJIElyeT MOMHHUTH, YTO €CJIM B OJHOM M3 BKJIAJOK OKHA
OJaHKa KPUTEPUEB OTOOPA 3aINOJHEHbI KPUTEPUM ST HE-
CKOJIbKUX MOJIEH, TO KPUTEPUU OOBEIUHSIOTCS € MMOMOUIbIO
Jjoruyeckoit onepauuu U;

e BOCHOJb30BaThCS KOMAaHOOM HpHMeHHTb (l)I/I.J'lep B MCHIO

@OuabTp (MO0 KHOMKOWU HAa IAHEIM WUHCTPYMEHTOB
OuIbTp).

U Pacwupennnlii ¢hunvmp peacTaBiser coOoii oTbop 3amuceidd B
COOTBETCTBUM C KpUTEpUEM OTOOpa I Pa3IMUHbIX TOJEH
TaOMUIIbl, BKIIOYAIOIIUNA COPTUPOBKU IO JAHHBIM TOJISIM.
Pacumipennbiii GQUABTP aHANTOTUYEH PACIIMPEHHOMY (QUILTPY
B MS Excel. OxkHo paciumpeHHoro ¢guibtpa MS Access oTiin-
YyaeTcss OT OKHA 3alPOCOB CIEAYIOLINM:

e HEBO3MOXXHO BBI3BATh AMANIOTOBOE OKHO JloOamyieHHe Taod-
JIMIBL;

e OTCYTCTBYET nepexo B pexxum SQL;
® JCMOJIb3YETCS TOJIbKO OHA TabaMua i 0TO00pa JaHHbIX.

J1I1s1 McIIoNIb30BaHMs paclIupeHHOro GuibTpa B MS Access He-
00X0IMMO:

® OTKpPBITh TaOIHITY (UJIM 3aIIPOC) B PEKUME TAOIULIBL;

e BbIOpaTh B MEHIO 3anmucu NyHKT PuwibTp, komanay Pacmm-
peHHbIH GUIbTP;

® YCTAaHOBUTb KPUTEpPUHU OTOOpA, UCMOJB3YIOIIKNEe HE0OXOu-
MbI€ YCITOBUSI Y BIPAXKECHMUS;

e BbIOpaTh B MEHIO 3amucu NyHKT ®uibTp, komanay [lpume-

HUTH PUIBTP J1MOO BOCMOJIb30BATHCS KHOMKOM Ha naHe-
JI1 UHCTPYMEHTOB PUJIBTP;

e pe3yabTaThl (UIbTPAIIUU MOXHO COXPaHUTh B KauecTBe 3a-
npoca, Ucrnoab3yst komaHay CoxXpaHHTh KaK 3alpoc B MEHIO
dDaiin.
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3anpocbl B Microsoft Access

3anpockl MpeACTABISIIOT cOOON HEKOTOpbIA HabOp MaHHBIX, MO-
JIy4€HHBIN B pe3ynbTaTe obpaiueHus k bl. 3anpoc MOXeT BKIIIO-
YaTh Pa3/IMYHbIE YCIOBHUS, BbIUMCISIEMbIE TOJISI, MHCTPYKIMU Ha
BBITIOJIHCHUEC TE€X UJIN MHBIX OHepaLII/Iﬁ nT. O.

OO6GLwue cBegeHnA o 3anpocax
B Microsoft Access

3anpoc — 3TO AMHAMMYECKUH (BUPTYyasibHblI) HAOOp JAHHBIX,
KOTOpbIE€ CYILECTBYIOT TOJIbKO BO BPEMS BBINIOJIHEHUS 3aIpoca.
B cuiy 3TOro npu KaXJaI0M HOBOM BbIIIOJHEHUU 3aMPOCa MOXHO
Mojy4dyaTh Pa3IMYHble PE3yJbTaTbl, YUMTHIBAIOIIME BCE H3MEHE-
HHSI, KOTOPbIE IPOU30IIIN C JTaHHBIMM B Tabmuiiax MS Access.

B MS Access mpeAyCMOTPEHO CO3JaHHUE 3aMPOCOB B JIBYX PEXKU-
Max: B pexume QBE, ucnonbsymoiem rpadudeckuil OMaHK ISt
KOHCTpyHpOBaHuUs 3ampoca (puc. 6.32), u SQL, mo3Bomstoiuii
CO3/1aBaTh UHCTPYKILIMM HA BBIOOPKY TAHHBIX C MOMOIIBIO BCTPO-
€HHOTO s13blka SQL-3anmpocoB.

5! 6-Paznnunble Agpec u Agpec [JocTaBKM 3aKA3UMIOB | 3ANPOC Ha BbIGOPIKY E]@

~

o

1
oo |KOA_33KE33 Koa_ aocras
Hassar—me KDA_ 3aKasqmea Aapec i
Anpec AaTa_ BeINHCKH
AaTa_ HCnonHeH o

Koa_ AocTaekk | %

Mone: = | Aapec AApEC_ADCTAEKM: Aapec

MA Tabnuue!: | 3akazame FaKazqMK AocTaeka
CopTHpOBKA:
BblBOA Ha 3KpaH: O [
Yenoewe oThopa: < =[3akazami].[aapec]
LULH

Puc. 6.32. CtaHgapTHOE OKHO KOHCTPYKTOpa 3anpocoBs
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OCHOBHbIE BUJIbI 3AMPOCOB, KOTOPbIE JOCTATOYHO YaCTO UCIOJIb-
3yloTcs B MS Access, MpuBeAeHbI B Tabm. 6.12.

Tabnuye 6.12. OcHosHbie 8UlbI 3anpocos MS Access

Tun OnucaHue

3anpoca

3anpoc BbiBOAUT AaHHbIE, HAXOAAWMECH B OAHOW UMK He-

Ha BbIGOpKY ckonbeknx Tabnuuyax, B COOTBETCTBAM C HEKOTOPbIMM
KkpuTepuamn. PesynbTaTthl 3anpoca NpeacTaBnsioTca
B BUAe Tabnuupl, B KOTOPOW JOMNYCKAETCS U3MEHEHMNE
3anucei. Mpu co3gaHnM 3anpocoB TAKOro Tuna uc-
nonb3yeTcsa cTaHAapTHbIA GraHk (puc. 6.32)

Ipynnoeown MpeaycmaTprBaeT BbIMNOMHEHNE BbIYUCIIEHNIA C UC-

3anpoc Nonb30BaHNEM [ aHHbIX HEKOTOPOI rpynnbl 3anncen.

Mpw BoIGOPE 3TOr0 TUNA 3anpoca B CTaHAAPTHbLINA
6naHk 3anpoca Heobxoaumo fobasuTs none MNpynno-
Bas onepaums

[MepeKkpecTHbIli
3anpoc

BblBOAMT pesynbTaThl CTaTUCTUYECKMX pacyeToB
(Hanpumep, cpeaHee 3HaueHne, CyMMa, KONMUYEeCTBO
3anvceit) ans AaHHbIX, KOTOPble HAXOAATCS B OAHOW NN
HECKOIMbKUX ABYMEPHbIX Tabnuuax. Kak npasuno, pe-
3yNbTaTbl TAKMX 3aMPOCOB UCMONb3YIOTCA AJIA aHanu3a
[AHHBIX 1 CO34aHUA auarpamm. [nsa BbINOMHEHUA TAKOrO
3anpoca B 6naHk sanpoca fo0GaensoTCa asa noss:
Fpynnoeas onepaums v MepekpecTHas Tabnuua

3anpoc Ha ns-

3anpockl Takoro Tuna BAUSAKOT Ha cogepxumoe bll.

MEHeHune OHK NO3BONSIOT 3@ OA4HY ONepauuio BHECTN U3MEHEHUS
(moaunduumpyro | BO MHOXECTBO 3anuceli. icnonb3yloTca Ana co3aaHus
TT7]7)] HOBbIX TAbnuy U3 Pe3ynbLTaToB 3anpoca u Ans BHECe-
HUS U3MEHEHWIA B IaHHbIE CYLLeCTBYIOWMX Tabnuy,.
PaznnuatoT 3anpockl Ha yaaneHne, nobaeneHme u o6-
HOBIEHME [laHHbIX, a TaKKe 3anpoc Ha co3gaHne Tab-
nuu. [nga kaxaoro Buaa 3anpoca B 6naHk KOHCTPYKTO-
pa nobaensieTcs COOTBETCTBYIOLEe none (nons)
MapameTpuueck | 3anpockbl, CBOWCTBA KOTOPbIX M3MEHSIOTCHA MONMb30Ba-
WA 3anpoc Ternem npw Kaxxaom 3anycke. BeinonHeHne sTux 3anpo-

COB COMPOBOXAAETCH BLIBOAOM OAHOrO unu Gonee
ZMarnoroBbIX OKOH, MPeJiHa3HaYeHHbIX A1151 BBOAA MOMb-
30BaTENEM KOHKPETHbIX 3HAYEHUI NapamMeTpoB 3anpo-
ca. OTOT TWN 3anpoca sSIBHO He BbIPaXeH, T. K. napa-
MeTp MOXHO 406aBUTb K 3anpocy niboro Tuna
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Tabnuye 6.12 (okoH4yaHue)

Twvn OnucaHune

3anpoca

SQL-3anpoc B 3anpocax Takoro Tuna npumeHsitoTcs cneyndunde-

(BknioyaeT ckue cpeacTea s3bika SQL, Hanpumep, onepauun co-

dyHKUMM e[VHeHNs1, onepaTtopbl onpeaesieHns AaHHbIX 1 noas3a-

COEVNHEHMS, npocsl (NoA3anpoc npeacrasnaeT coboi 3anpoc,

nepegaqu BCTPOEHHBIN B TENO APYroro 3anpocay), a Takke nepe-

onpeaeneHHbIX JaBaemble 3anpockl B CYB SQL Server komnaHni

NaHHbIX, a Tak- Microsoft nnn Sybase. SQL-3anpockl B MS Access

e nogsanpocsl) | GbiBalOT Tpex BUAOB: 3anpoc Ha o6beanHeEHWE, 3anpoc
K CEpBEpY U yNpaBnsoLwuiA 3anpoc

Crnenyer Takxe OTMETUTh, YTO BCE 3aMpOChI, TIEPEUYUCIICHHbIE B
Tabn. 6.12, MOTYT BKJIIOYATH KPUTEPUU OTOOPA, BBIUMCIISIEMbIE
BBIPKEHUS U TPYNIUPOBKHU.

Ecnu 3anpoc BKIOYaeT HECKOIbKO TabJIML, TO HEOOXOIUMO YeT-
KO MPEACTABIIATb BCE CBSA3aHHBIE MOJIS 3TUX TaOJIUL, a TAKXKe MO-
PANOK JEHCTBUI, NPUBOAAILMNA K KOHEYHOMY PE3YJIbTATy 3ampo-
ca. MS Access MOJAEPKUBAET YETBIPE TUITA COCAMHEHUIA.

U Bruympennee coedunenue (3KBUCOEAVMHEHNE) — HCIIOIb3YETCS
MpU CO3/IaHUU 3aITPOCOB Ha BBIOOPKY. Pe3ynbTat 3ampoca co-
JEPXXKUT 3alucy OJHOM TaONuUIbI, MMEIOIKME COBIAAAIONINE
3HAYEHUS] B CBSI3aHHBIX MOJSIX Apyroi tabmuipl. Eciu B mo-
yepHel TabIMIe OTCYTCTBYIOT 3aIlMCH (CO CTOPOHBI "MHOTHE"),
TO B pe3yJibTaTe 3ampoca 3alucu POAUTENbCKON Tabmuibl (co
CTOPOHBI "0JMH" HE BKJIIOUAIOTCS).

U Buewnee coedunenue MCNOJIb3yeTCs JUIsi CO3JaHUs 3anpoca, B
KOTOPOM MOXHO BBIBECTU JAHHBLIE OJHOW W3 TAOJull HE3aBU-
CUMO OT TOr'0, UMEIOTCS JIM COOTBETCTBYIOLLME 3aIMCU B JIPY-
rou radsuue.

W Pexypcusnoe coedunerue CBSI3bIBA€T JaHHBIE B OJHOM TaOule.
Takoe coelMHEHUE TMOJydaeTcsd MyTeM JOOABJICHMS B 3aIlpoc
KOMNUK TAOJMIbI U CBA3BIBAHUS MOJEd MIEHTUYHBLIX TAOJIINLI.
PekypcuBHbBIE COCIMHEHUS UCIOIL3YIOTCS OUYEHb PEAKO B IOJI-
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HOCTbIO aBTOMaTU4eCKUX BJI, T. K. 3aJaHHbIC YCJIOBUS HA 3HA-
YyeHUs1 U odecrieurMBaeMas LieJIOCTHOCTb JaHHbIX CBOAAT HA HET
HEOOXOJMMOCTb MCITOJIb30BAHUS TAKUX CBSI3EH.

Q Coeounenue no ommowternuio (A-coeAMHEHUE) CBSA3BIBACT JaH-
Hbl€ HEKOTOPbIM OTHOLIEHUEM (34 UCKITIOUEHUEM PABEHCTBA).

PekomeHaaumm no co3gaHuio 3anpocoB
B Microsoft Access

3amnpockl B MS Access MOXKHO CO3JaBaTh MOcCJe TOrO, Kak co3za-
HBI TaOIULIBI, CXeMa U JoOaBJICHBI JaHHbBIC B 0a3y.

s co3maHus 3ampocoB HEOOXOAMMO TepeldTH K oObekTaM 3a-
npockl B JieBoil yactu okHa B/l (puc. 6.33) u BOCNOIb30BATHCS

KHOTIKOM B okHe BJI.

=1 db1 : 6aza JaHHbIX (popmat Access 2000} g@
,_ﬁ OTKPEITE lg EoHCTpykTop  f Co3aaTe | T | o
OBBEKTEl |E|_=J CO53A3HME 3aMNPOCA B PEMHME KOHCTRYKTORa
] TabnHuel ECos.ﬂaHne 3aMPOCa C NOMOLLEHD MacTepaE
_-:",—:l Janpocel |
EI POpHME
8 OTueTwl

& Crpatmusl
2 Makpockl

i Moaynu

Fpynnel
%] MsbpaHHoe

Puc. 6.33. OkHo B[]
B pexume oTobpaxkeHns o6bekTa 3anpochbl
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B oTkpeiBUIEMCA aMasioroBoM OkHe HOBBIH 3ampoc MOXHO BbI-
OpaTb OJHY U3 CIEAYIOLMX BO3MOXKHOCTEN CO31aHUs 3apoca:

U KoHCTpyKTOp — CaMOCTOSTEIbHOE CO3/1aHMEe HOBOTO 3arpoca
B rpaudeckoM Onanke QBE;

U Ilpocroii 3ampoc — co3gaHKe 3anpoca ¢ MOMOILbIO MAacTepa Ha
BbIOOPKY M3 ONpPEENICHHbIX MoJiel Tabauubl (Tabnunn);

U IMepexpecTHblii 3anpoc — CO3JaHKE 3aMPOCA ¢ MOMOIILIO Mac-
Tepa, pe3yJabTaTbl KOTOPOTO MPEICTABJICHBI B BUJIC JBYMEPHOI
TaOIUIbL,

a HOBTOpﬂlO]].[l/IeCﬂ 3alnmucCl — CO3JaHUE 3aIpoca C IMOMOIIbIO
MAcCTCpa Ha IMOUCK IMOBTOPAIOIIMXCA 3aIuceil B HpOCTOﬁ Tao-
JIMLEC UIIU 3aITPOCE;

U 3anucu 0e3 mogumHeHMii — CO3JaHKME 3arpoca ¢ MOMOILbBIO
MacTepa Ha TOUCK 3amuceil, KOTOPbIM HE COOTBETCTBYET HU
OJ[HA 3aMUCh B TOJYMHEHHOU TabIuIe.

Hoebii 3anpoc E]

FEOHCTESETOR oo
/'-' MNpocTol 3anpoc
B’ MeperpecTHEIR 3anpoc
== MNoBETOpARIWHECA SaMHMCH

ZanmcH Ges NoAYHHEHHEL
CAMOCTOATENEHOE COZASHHE

HOEOrD 3anpoca,

QK | OTHERS

Puc. 6.34. [lnanorosoe okHo HoBbIN 3anpoc

PaGoTa 1o co3aHuIo 3anpoCcoB ¢ MOMOLILIO MAacTepa CBOJUTCS K
MOCIeIOBATEIbHOMY BBIIOJHEHHMIO HMHCTPYKLIMM U HE IPEICTABIIS-
€T 0COOBIX CIIOKHOCTEN.
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JnamoroBoe OKHO KOHCTPYKTOpA 3arpoca (puc. 6.35) cocTout u3
JIBYX 4aCTEM:

U Obaacmvy mabnuy 3anpoca — MecTO B BEpXHEH 4YacTH OKHa
KOHCTPYKTOpA 3ampoca, B KOTOPOM Pa3MeIiaroTcsi TabJuLbl
W/WAIK 3a1TPOChI U OTOOPaXKAETCS UX CTPYKTYPA;

O branx 3anpoca — MeCTO B BEpXHE 4acTH OKHAa KOHCTPYKTOpa
3arpoca, B KOTOPOM 3aJal0TCs HEOOXOJAMMbIE TOJISI U YCIIOBUS
3ampoca. B xaxmom cronbie GimaHKa comepuTcess uHpopMa-
ust 00 OJTHOM TOJI€ TaOIMIIBI UK 3ampoca, PaCroI0KEHHOM B
oOmactu TabmuIl 3ampoca.

5! 3anpoc2 : 3anpoc Ha EbiGopiy E]@

* ~

) 1 -
Koa_ sakasa
Hoa_ sakasH
AaTa_BbinHc Aapec
Aata_ncnon| ¥ | TenedioH

Hazgatke

Mone:

FIMA TatnHwe!:
COpPTHPOBKA:
BLIBOA Ha 3KpaH: O (] ] (]
¥Cnoswe oThopa:
Mk

Puc. 6.35. OkHO KOHCTPYKTOpPA 3anpoca
¢ Tabnuuyamu "3akas" u "3akaszumnk”

C noMouIp0 COOTBETCTBYIONIEH KOMaHJIbI KaTeropuu MeHi0 Bua
0O KHOTIKU Ha NaHeJIU UHCTPYMEHTOB KoHcTpykTOp 3ampo-
coB (puc. 6.36) OKHO KOHCTPYKTOPA 3ampoca MOXKET MEPEXOAUTH B
pa3nuuHbIie pexxumsl (puc. 6.37):

U pexum KoHCTpYKTOpa — (OpMUPOBAHUE 3ampoca ¢ MOMOILbIO
rpaguueckoro s3bika QBE;
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a PCXKUM Ta6J'II/I]_I]>I — BBIBOJUTCA PE3YJIbTAT 3aIlpOCa,

U pexum SQL — 3ampoc oToOpaxkaercs mibo GopMyIupyeTcs B
BUJIE MHCTPYKLMI Ha s3bike SQL;

U pexuM cBOAHON auarpammbl (TaOJauLbl) — MNPEAOCTABIISIETCS
BO3MOXHOCTb CO3/JaHUs CBOJAHOHW auarpaMmbl (Tabiuipbl) HA
ocHoBe moneit Tadmun B/1;

KOHCTpYKTOp 3anpocos

I=ERAN" e A RN AR == R = | = S =R =R

Puc. 6.36. lNaHenb NHCTpymMeHTOB
KoHcTpykTOp 3anpocoB

KoHCTpyKTOR
Pexgm Tabnuuel
Pesgam S0L

CeEoaHas Tabnmua

B & £ E[E

CEOAHEA AHArpammMa

Puc. 6.37. Pexxvmbl oToGpaxeHnst okHa
KOHCTPYKTOpa 3anpocoB

B oGmactp Tabmmiy 3ampoca Bcerga MOXHO JT00aBUTh HEOOXOu-
MbI€ OOBEKTHI C UCMOJIB30BAHUEM KOMaHAbl OTOOpa3uTh TA0HILY
B MeHIO 3ampoc 1100 KHOIKHU Ha MMaHeau HHCTpyMeHTOB Kon-
CTPYKTOp 3ampocoB (IIpU CO3MaHMM HOBOI'O 3aIlpoca B PEXHME
KOHCTPYKTOpa AuaoroBoe okHo JloGaByieHne TadJMIbI BHIBOUT-
s II0 YMOTYAHHIO).

BrnaHk 3anpoca MOXeT cOJepXXaTh OCHOBHbBIE MOJISI, MPEACTABJICH-
Hble B Ta0JI1. 6.13.
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Ta6bnuya 6.13. OcHosHble nosisi cmaHOapmHoz20 biiaHka 3anpoca

HasBaHue OnucaHue

MNone Nms nona

Wma tabnuubl | Mmsa Tabnuubl, B KOTOPOW COAEPXKUTCH BbIBpaHHOe none

CopTtuposka YkasblBaeTcs BUA COPTUPOBKM (MO BO3pacTaHUio, No
ybbIBaHMIO)

BeiBog OnpegensieT BbIBOA Ha 3KpaH Nons, ykasaHHOro B 6naH-

Ha 3KpaH Ke 3anpoca

Ycnosune CopepxnT nepeoe ycrnoeuwe, orpaHuunsairLlee Habop

otbopa 3anucen

Nnn [Lpyrvue ycnosus orpaHuyeHuns AN BbiBoja 3anvceli

Kak yka3zbiBanioch paHee, CTaHJAPTHbIN OJIaHK 3ampoca BbIBOAUT-
csl Ha 9KpaH aBTOMATUYECKHU MPU BbIOOpPE BapuaHTAa CO3JAHUS 3a-
npoca ¢ NOMOUBI0 KOHCTpYKTOpa. B 3aBucumoctu ot TOrO, 3a-
MPOCHI KAKOTO TUIA HEOOXOIUMO peann3oBaTh (cM. Tadmd. 6.12), B

0J1aHK 3ampoca MOTYT ObITh TO0OABJICHBI IMOO UCKIIOYEHBI TE WU
WHBIE TTOJISI.

[Tepexoa k HEOOXOAMMOMY BHJY 3ampoca OCYILIECTBIISIETCS C MO-
MOIIBIO COOTBETCTBYIOIIMX KOMAHJ KATETOPUU JIMHEHKU MEHIO

3anpoc 100 ¢ MOMOIIBIO KHOMKHU Ha MaHEeIu UHCTPYMEHTOB
KonctpykTop 3anpocos (puc. 6.38).

Breifopka

9 NepekpecTHer

oY Cozaanme Tafimuel...
A OfHoEREHKE

¥ JoGasnenme...

A waanenme

Puc. 6.38. BoamOXHOCTM cO3paHns
pasnu4YHbIX TUMNOB 3anpPOCOB
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Kpowme toro, komanna I'pynnosble onepanuu B MeHIO Bua (cooT-
BETCTBYIOILIASl KHOIKA ) MO3BOJIAET 100ABUTh B OJaHK 3ampoca
nosie "rpymnmnosas onepauus'.

Knonka paclMpsieT BO3MOXXHOCTH CO3JAaHHs 3alPOCOB: B OK-
HE MOCTPOUTEIISI BBIPAXKEHUI MOXKHO KOHCTPYMPOBATH BbIUMCIISIE-
MbI€ TIOJISI U 3a/JaBaTh CIIOXKHBIC YCIOBUS OTOOpa 3amuceid (cM.,
Hanpumep, Tadi. 6.14).

Onpeaenutsb 001IME CBOMCTBA JIS 3aMpoca B LIEIOM MOXHO € UC-
MOJIb30BAHUEM KHOTIKHU , HampuMep, 3a/1aTh BIBOJ YHUKAIIbHBIX
3HAYeHUH MO0 YHMKalbHBIX 3amuceil. CreayeT MOMHUTH, YTO
kHorka CBoiicTBa 0TOOpa)kaeT BO3ZMOXHOCTHU JIsI BCErO 3ampoca
TOJILKO B TOM Cjlyyae, €CJIM NPOU3BEICH LIECIUOK JIEBOU KHOMKOU
MBIIIM HA CTPOKE 3aroJjIOBKa 3arpoca wiu B obiactu tabmuil 3a-
npoca (BHe Tabiun).

ITociie Toro kak 3ajaHbl HEOOXOAMMbIE KPUTEPUU 3aIpoca, pe-
3yJbTAT 3aMpPOCa MOXHO BBIBECTH C MOMOILBIO KOMaH/ bl 3amyckK
13 MeHIo 3anpoc (Jinbo KHOMKHU ).

Ecnu uHcTpykuuio 3anpoca HeoOxoauMo coxpaHuth B BJI, To uc-

nosb3yroT komanay Coxpanuth B MeHIO daiin (KHOMKa @) mbo
MOATBEP)KIAAIOT OINEPALUI0 COXPAHEHHs] BBOJOM MMEHHU 3ampoca
MPU 3aKPBITUU COOTBETCTBYIOLIETO OKHA.

Wtak, 3anonHenre TabIMYHON QOPMBI KOHCTPYKTOPA 3aMpPOCOB
MS Access BKJIIOUYAET CIEAYIOLIUE ITAMbI:

1. Beibop pexnma KOHCTPYKTOPA MPU CO3IAHUU 3aMpoca.
2. OnpeaeneHue CBOKMCTB, OTHOCSIIMXCS K 3ampocy B LIEJIOM
(HampuMep, ¢ UCIOIb30BaHUEM KHOIIKH ).

3. OnpexneneHue TUMAa 3ampoca v BKIIOUEHHUE TaOJIHII, U3 KOTOPbIX
MPOU3BOJUTCS BHIOOPKA, B OJIaHK 3ampoca.

4. Omnpenenenne u aoOaBIIeHHE MOJCH TaOIIMI, KOTOpbIE ydacT-
BYIOT B 3ampoce, B OmaHk 3anpoca. IIpu HeoOXoauMocTH Mmpu-
MEHSIETCS TIEpEeMMEHOBAHNE CYIIECTBYIOIINX MMOJIC U CO3IaI0T-
¢S HOBbI€ BbIUMCIsIEMbIE MTOJIS.



292 nasa 6

BxmroueHue nojieil B OJ1aHK MOXET OCYIIECTBISATHCS OO Tie-
peTackuBaHUEM MBIIIbIO HEOOXOAUMOIrO IO W3 TaOIIMIBI,
MO0 COOTBETCTBYIOLIEH BbIOOPKOW HYXXHOrO MoJjisi B OJjlaHke
3ampoca.

3arosoBOK MOJISi MOXXHO M3MEHHUTb B OJlaHKE 3arpoca ciie-
JYIOIMIUM 00pa3oM: MepedTH K 3arooBKY IMOJsl, KOTOPOMY He-
O6XOIII/IMO MPUCBOUTDbL HOBOC UMs, N NMEPE CTAPbIM Ha3BAHUEM
BIIMCATh HOBOE UMS TOJIS, Pa3/IENIUB UX 3HAKOM JiBoeTouus (6e3
npo0Oenos):

HoBoe HazpaHue:Crapoe Ha3BaHUE

B cinyuae BkioueHMs B OJIaHK 3ampoca BBIYUCISIEMOTO MMOJIs
clleflyeT Mociie 3aJaHusl UMEHU MOJIs cpa3y K€ HAlucaTb Bbl-
YUCIIsIeMOe BhIpakeHue (yao0Hee UCroIb30BaTh MPU ITOM TO-
CTPOUTENb BBIPAXKEHUI):

MI\AF[_HOJ'IF[ : BBILH/ICJ'LC[QMOG_BBIan(eHMe

Tabnuya 6.14. lNpumepsi sbipaxxeHul Onsi co30aHUsT
sblqucnseMbix nonel

(

[ApTukyn zaxasal !
[KomnuecTBo]<600000;
(0,1*[Tomap]! [Uernal*
[ApTukysn 3axkaszal !
[KomuuecTBO] ) ; (0, 5%
[Toeap] ! [Uenal *
[ApTukyn zakasal !
[KonmmuecTBO] ) ) )

Nmsa BhipaxeHue BbluncneHHoe 3sHa4yeHue
cron6ua

CTOMMOCTb [Torap] ! [Uenal ™ MpounsBeaeHune noneii liena
ToBapa [ApTuxyn_sakasal ! u3 Tabn. 6.7 "Tosap" n Ko-

[KomyuecTso] mmuuecTso U3 Tabn.6.11
"ApTuKyn_3akasa"

Hanorosoe FormatCurrency (Iif BbluncnsieT cymmy Hanoro-
oTuucneHne [Torap] ! [Heral* BbIX OTUYUCIIEHUIA CO CTOUMO-

CTHN KaXa0ro NnpogaHHoro
TOoBapa u nNpeacTaBnaeT
MTOroBOE 3HAYEHUE B Je-
HexHom cdopmaTte. Ha cym-
My OTYMCNEHUW HanaralTcs
YCNOBUS: NPy CTONMOCTH
ToBapa meHee 600 000 p.
yaepxusaetcs 10% cymmel,
npv 6onbLIen CTOUMOCTHN
ToBapa — 6onee 50%
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Ta6bnuya 6.14 (okoH4yaHue)

Nmsa BhipaxeHue BbluncneHHoe 3sHa4yeHue
cron6ua

O6was ([Tomap] ! [Heral * Beuucnset obuyyto ctom-
cymma [ApTuKy) 3akasa]! MOCTb TOBapa, BKMOYalo-
onnarbl [KomyuecTso] ) + LLIYIO ero YNCTYI0 CTOMMOCTb

FormatCurrency (Iif
([Torap] ! [Uera]™*
[ApTukyn 3axkaszal !
[KomnuecTBo ] <600000;
(0,1*[Tomap] ! [Uenal*
[ApTukyn 3axkaszal !
[KonuuecTBo]); (0,5%*
[Toeap] ! [Uenal *
[ApTukyn 3axkaszal !
[KonuuecTBO] ) ) )

1N HanoroBoe oT4ynCneHmne

5. Bagath (npu HEOOXOAMMOCTH) MOPSIAOK COPTUPOBKHU (B MMOJIE
CoprupoBka 0/1aHKA 3ampoca).

6. YkazaTth (pd HEOOXOAUMOCTH) TPYNMOBYIO OMEPAIUIO IS
KaKoro-imbo moJiss B cilydyae NPOBEICHMS] BbIYMCICHMA Ha
MHOecTBe 3anucel (mosie I'pynmoBas onepanus B OJaHKe).

TUNVMYHBIMM TTPUMEPAMM HMCMOJIb30BAHUS TPYIIIOBBIX OMepa-
U MOTYT CIYXUTh 3ampocbl OOIIEH CTOMMOCTM 3akasa,
CTOMMOCTH BCEX MPOJAHHBIX TOBAPOB C YUYETOM UX HAUMEHO-
Banusi u aAp. OCHOBHbIE (DYHKIUM, UCIOJIB3YEMbIE B TPYIIH-
pOBKax, IpUBeACHBI B Ta0OI. 6.15.

Tabnuya 6.15. QyHKYUU, UCTONb3yeMble NPU epPyninoebiX onepauusx

3anpoca

8 3anpocax
DYHKUUSA OnucaHue Tunbl nonen
AVG () CpepHee apudmeTmyeckoe Bce Tnbl nonewn, ucknio-
Habopa uncen, coaepxawmxcs | yas TEKCTOBbIE, Mone
B YkazaHHOM nore 3anpoca MEMO 1 none o6bekTa
OLE
COUNT () KonuyecTBO HenycTbix 3anucen | Bce Tunbl nonen
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Ta6bnuya 6.15 (okoH4yaHue)

DyHKUMNSA OnucaHue Tuvnbl noneun

FIRST () BosBpawaeT s3HavyeHne nons n3 | Bce tunel nonen
nepeow 3anncy pesynbTupylo-
wero Habopa

LAST () BosBpawaeT s3HayeHne nons n3 | Bce tunel nonen
nocrnegHer 3anmcu pesynbeTu-
pyrowtero Habopa

MAX () HaxoanTt makcumanbHoe u3 Bce tunbl nonen, ncknto-
Habopa 3HaueHui, coaepxa- Yyas TEKCTOBbIE, NoJie MEMO
LLMXCSH B YKa3aHHOM rone v none obvekta OLE

MIN () HaxoguT MMHUManbLHOE N3 Ha- Bce tnnbl noneni, ncknio-
Oopa 3HaueHWn, cogepalmx- | yasi TeKCTOBbIe, none MEMO
CS B YK&3aHHOM rone v none o6bekta OLE

STDDEV () BosBpawaeT cmeLleHHoEe 1 Bce tunbl noneii, ncknto-

STDDEVP () | HECMELUeHHOe 3HajeHne Cpea- | 1as TeKCTOBbIe, none MEMO
HEKBaApaTUUYHOrO OTKNOHEHUSs!, | u none obbekta OLE
BbluMCIieMoro no Habopy 3Ha-
UYEHUIA, CoAEepPKaLLMXCS B yKa-
3aHHOM norne

SUM () Cymma Habopa 3HaueHuiA, Bce tunbl nonen, ncknto-
copepKallMXcs B yKazaHHOM yas TEKCTOBbIE, NoJie MEMO
none v none o6bekta OLE

VAR () BosspalyaeT 3HayeHne cme- Bce Tvnbl nonem, NCKIto-

VARD () LLEHHON N HECMELLEHHOW AuC- Yyas TeKCTOBble, none MEMO

nepcun, BbIYUCNEHHOM MO Ha-
OOpy 3HAYEHUIA, COAEPKALLNX-
C4 B YKa3aHHOM none

v none o6vekta OLE

7. OnpenenuThb yciioBus (KpuTepun) ordbopa 3ammceid. Kpurepun
oTOOpa 3amuceil BBOAATCS B CTpoKe YcjioBHe oTOopa OiiaHka
KOHCTPYKTOpPa 3aMpocOB NOJ KOHKPETHBIM MOJIEM 3amnpoca.
Bbi6op 3anuceil B oOlueM ciiydae MOXET ObITb OCHOBAH Ha
TOYHOM WJIM YACTUYHOM COBIIa/ICHUU, CDABHEHUU W UCMOJIb30-
BaHuu 0j0ka ycnoBuil. [Ipu 3amanuu kputepus oTdopa cnemy-
€T MCMOJIb30BaTh PAa3JIMUHbIE OMEpPaTOpbl, PYHKLUMU W BbIpa-
eHus (Tabi. 6.16).
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Tabnuya 6.16. [pumepbi MUNUYHBIX 8biPaXKeHul
Ons Kpumepues 3arnpoca

Tabnuua | NMone BhipaxeHue BosBpalwjaemoe
3Ha4yeHue
6.8 Hasganme | NOT "Omega' HaseaHune cdupm 3akasum-
AND NOT koB kpome chupm Omega u
"Delta" Delta
6.8 HasBsaHve "Omega” OR HassaHve dupm 3akasun-
"Delta" koB Omega unu Delta
6.8 Hassanme | LIKE "[A-T]1*" | ®upmbl 3aKa34nKoB C Ha-
3BaHuAMM Ha BykBbl A—I
6.8 HassaHve | LIKE "B*" OR PupmMbl 3aKa34MKOB
"3 C HasBaHMAMKN Ha 6ykBbl B
unu 3
6.8 HasBaHue LIKE "*cg*" OunpMbI 3aKa34uNKOB
C Ha3BaHUsIMU, CoAEpXa-
Wwnmm "cKk"
6.11 Konu- >= 100 KonuyectBo HaumeHoBa-
4ecTBO HWIi ToBapa GonbLie nnn
pasHo 100
6.10 Hata_ YEAR ( [JaTaBoim HaknapaHble, BbiNUCaHHbIe
BbINWCKA uckn])=2005 3a 2005 .
6.10 Hata_ BETWEEN HaknapgHble, BbINMMCaHHble
BbIMUCKN #01.09.04# B NOCNeAHEM KBapTane
AND 2004 .
#31.12.044%
6.10 OnnaTta IS NULL HeonnayeHHble
HaknagHble
6.7 LleHa BETWEEN 10000 | ToBapbl, LeHa KOTOpbIX
AND 25000 HaxXoAWUTCA B npeaenax
oT 10 000 go 25 000 p.

8. Onpexnenuth napaMmerpbl BbIOOPKU 3ampoca (HyXHO JId Mpu
BbINOJIHEHMHU 34MPOCca BBOJUTb HEKOTOPYIO YTOUHSIIOLLYIO MH-
¢popmanmio). Kak oTmeuanoch paHee, mapaMmMeTpUUYECKUil 3a-
MPOC MOXKET ObITh COBMECTUM C 3ampocoM jroboro Buaa. s
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CO3/IaHMS MapameTpa B nosie YcjioBue oToopa 0JaHka 3ampoca
HEOOXOJMMO BBECTH TEKCT COOOIIEHUS B MPSIMOYTOJIbHBIX
ckobkax (puc. 6.39).

5 4-3aKazunkM W 3aKa3bI  3AMPOC HA BbIGOpKY

* ~
Koa_sakasa
HazsaHne

Aapec lidl]

Koa_ sakasa
Kna_ sakasumca
AaTa_ BbINHCEH
AaTa_ HononHeH
Koa_ aoctaskm
onnata

[M][=1 ]

Mone:

VA TabnHuEL:
CopTHpoBKa:
BbIE0A Ha 3KpaH:
¥cnoswe oThopa:
HnH:

Hazeatne

Foa_3akaza

AaTa_ BbINHCEH

A3T3_ HENOAHEHHA

Gnnata

3aKazqmk

3akas

3akas

Sawas

3akas

[BeeanTe HazBaHHe dHMDMEI 33Ka34HKA]

<

Puc. 6.39. 3apaHne napameTpa BBOAaA B CTpoke YcnoBue oTéopa

Kaxaplii pa3 npu 3amycke 3alpoca, coJiepKallero napamerp,
Ha 9KpaH OyJeT BBIBOJUTHCS COOTBETCTBYIOIIEE OKHO AMaIora

(puc. 6.40).

Bee gute 3Haue HMe napameTpa E]

o]

BeeanTe HaszEaHHE dJHDMbI FaKaz4HES

OTHERS |

Puc. 6.40. OkHo BBOAa NnapameTpa

Ecnu nmapaMceTpoOB JId BbI6paHHOFO 3arpoca 3aJaHO HECKOJIb-
KO, TO UX IIOPAAOK MOXHO U3MCHUTL B TUAJIOTOBOM OKHC Ila-

pameTpslI 3ampoca.
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9. B 3aBucMMOCTHM OT BMJA BBIOPAHHOI'O 3arpOCa BO3MOXXHO
TaKXe 3al0JIHEHUE COOTBETCTBYIOIIMX MOJIEH ISl KOHKPETHO-
r'o BUJIA 3aIIPOCOB.

10. IIpoBepka 3ampoca Ha BBINOJHEHWE U COXPAHEHHE WHCTPYK-
LMK 3ampoca.

Mpumepbl 3anpocoB

3anpocbl Ha BLIGOPKY
3ampockl Ha BBIOOPKY B okHe B/l mpu nepexojie K pexuMy 3ampo-

COB OTO6pa)KaIOTC$[ 3HAa4YKOM .

IHpumep. I11onyunTh AAThbl BBIUCKU HAKJIAJHbIX U JATbl UCIIOJIHE-
HUSL JIJISI BCEX 3aKA3UMKOB (BHYTPEHHEE COCJAMHEHMUE IO OJIHOMY
MOJTI0).

Pewenue.

Pesynbrat pelueHust npuMepa npuBeieH Ha puc. 6.41.

M[=1%]

= 01-JaTbl BHINHCKH 3aKA308 114 3AKAIYHKOB © 3ANPOC HA BbIGOPKY

4

Koa_3akasa

Koa_ sakas-mKka
AaTa_ BbINMCKK
AlaTa_ HCnonHeHHa
Koa_ aocTaskn
Cnnata

HazgaHme
Aapec hd

Mone:

1MA TafmLE:
CopTHROBKA:
BLIEDA Ha 3KpaH:
Yenoewe oThopa:
HIH:

HaseaHHe

AaTa_ BbINHEKH

JaTa_ HnonHeHHA

Cnnata

SaKazqHE

Sakaz

Sakaz

Sakaz

Puc. 6.41. BHyTpeHHee coegmHeHWe Mo O4HOMY Moo
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s peuienust npumepa HeoOX0AUMO:

1. IMepeiiTu K co3JaHUIO 3ampoca B PEXKUME KOHCTPYKTOpaA
(cMm. puc. 6.44).

2. C moMouipio IMasoroBoro okHa Jlo6aBjieHne Ta0JMIbI BHECTH
B OmmaHK 3ampoca Tadi. 6.8 u 6.10.

3. lo6aButh B OnaHk 3anpoca B nosie Mms clieayrolme mnoJis:
HaspaHue (1/13 Tad. 6.8), Jara BHOUCKHU, HaTa mcrnojgHeHus, On-—
nara (13 TabI. 6.10).

4. 1151 noJisd Haseauue YCTAHOBUTH COPTUPOBKY MO BO3PACTAHUIO
(8 mojie CopTupoBKa).

5. B none BbIBog Ha 3KpaH IMPOBEPUTH COOTBETCTBYIOIIYIO OT-
METKY U151 BCEX MOJIEN, BKIIOUEHHBIX B 3aITPOC.

27 CeoHCTBA 3anmpoca
DEWHe l

OAHMEEHME v v v s oo 3anpoc Ha BeIGopy, COSAMHEHHE MO O4F

PEMHM MO YMOMYEHHKD o o v v e Peustm TabnHLE!

BRIEOA BCEX MOMEA . o o v v v e s Het

HaBop SHAYEHME o v v v e e Bce

¥HHEANEHEIE SHEHEHHMA v v v v v v v a0 s Het

YHHEENEHEIE SAMMOH o v v w0 a0 Ha j

MNpH 3anycke NPeADCTABNAMITCA Npaga . MNone30EaTENA

Baza AaHHEIX-MCTOMHHE o 000 oo s (TEKVILAA)

CTPOKE NOAKNHHEHHA-HCTOHHHE | o 4 v o

ENOKHPOBES ZaMHCEH o 0o v v w00 OTCYTETEYET

TunHabopasanmier . . ..o e AHHaMHYECkHA Habop

BpemMAa oxmaaHua ODBC .. .. L. &0

DHABTE v v v e o a e as

MopALOK COPTHRIERH « v v v a0

MakCHMANEHDS YMEND SaMMCER . . . . Ly

OPHEHTALMA o v v e o o a s (_Nega Hanpaeo

MMA MOATIONMUEL . v

MOAMHHEHHEIE MONA 4 v ononon s

OCHOBHEIE MOMA « o v v v v a s

BLIcoTa noaTabmmubl oo v iy

PazEEpHYTEA NOATAGNMUE .« o v v v\ W HeT

Puc. 6.42. [lnanorosoe okHo CBOMCTBa 3anpoca
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6. YCTaHOBUTD OTMCTKY I[a B CTPOKC YHuUKAJIbHBIE 3aNIHCH B Aua-

noroBoM okHe CBoiicTBa 3anpoca (puc. 6.42).

7. BbIIOJIHUTL MPOBEPKY 3ampoca (KHOMKa El HA IAHEJIM UHCT-
pymentoB KoncTpykrop 3ampoca, puc. 6.43).

i_i'ﬂ 01-JaTbl BBINHCKM 3AKAI0B A4 3AKA3IUMKOE © 3aNpoCc HA BbIGOPKRY

BEX

annata -~

8. CoxpaHHUTb MHCTPYKILMIO 3aIpoca.

B Hasearie | Bata_esnuckw | fata_ renonte|
3o 08.09.2000 08.08.2000
| Alpha 03.11.2001 03.11.2001 O
| |Beta 08.09.2000 08.08.2000
| [Gama 18.09.2000 18.08. 2000 O
| Delta 08.09.2000 08.09.2000 O
| |Delta 09.09.2000 09.08.2000
| |TECH 19.09.2000 19.08. 2000 O
| |CE-LIFE 19.08.2000 19.08.2000
| |CE-LIFE 19.10.2000 19.09. 2000
| |CC-LIFE 19.11.2001 19.08. 2000
| |HALF-LIFE 08.09.2000 08.08.2000
| |HALF-LIFE 058.09.2000 08.09.2000
| |WoldCraft 032.01.2001 03.01.2001
| |UNLIMITED 08.09.2000 08.08.2000
| |UNLIMITED 18.09.2000 18.08. 2000 O
. 23.12. 1888 23.12. 1888
| |Zepter 19.09.2000 19.08. 2000
| |Zepter 22.02.2001 22.02.2001
| |Zepter 08.05. 1588 08.08. 1599
L MOEA 19.09.2000 19.09. 2000 O
| |MORA 18.11.2001 18.11.2001 O
| |[MORKA 12.02. 20085 12.02. 2005

e B ] B a
3anmce: 14 ’71 | L4 B LS R

Puc. 6.43. PesynbTaThl 3anpoca Ha BbIGopky
C BHYTPEHHUM COEAMHEHUEM MO OLHOMY MO0

C

3amedyaHue )

Tak KaK nocnefoBaTenbHOCTL AEUCTBUN C AMAnNOroBbiM OKHOM KOH-
CTPYKTOp 3anpoca aHanormyHa pacCMOTPEHHOMY MpPUMEpY, PeKo-
MeHAaL MK, Kacatlowmecs nocneaoBaTtesbHbIX ASACTBUA NpW 3anonHe-
HWK 3anpoca, GyayT OrpaHNYMBaTLCH TOMbKO HEOGXOANMbIMY 3aMeya-
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Huamu. Bce Tabnuubl, nomewaemsie B obnacTte Tabnuy, 3anpoca, u
TpeboBaHuA B o6nactn 6naHka 3anpoca 6yayT NpMBOANTLCA HA COOT-
BETCTBYIOLLMX PUCYHKAX.

Ipumep. IlonyunuTh COMCOK TOBAPOB IO HAKIAAHBIM C 3aKa3aH-
HbIM KOJIMYECTBOM M II€HOM (3aImpoc Ha BBIOOPKY ¢ KOCBEHHBIMH
CBSI3SIMM).

Pewenue.

PewueHue npumepa nokazaHo Ha puc. 6.44.

5! 2-ComepHMOe HAKNAJHBIX © 3ANPOC HA BbIOOpKY E]@

Koa_ 3axasa = |Koa_3zaraza f Koa_ Tosapa
Koa_ sakazqnka Koa_ Togapa HazeaHHe
AaTa_ BeINMokKH KonnuecTeo Lena

AaTa_ HENonHEHHA

Koa_ ADCTaBKH

Qnnata

Mone: |Koa_ sakasa HazeaHHe LleHa KonMYecTED
FiMA TalnMuel: (Sakas Toeap Tosap APTHKYN_3aKasa
COpTHROEKS:
BLIEOA Ha 3KpaH:
Y¥cnoswe aThopa:
HIH:

Puc. 6.44. 3anpoc Ha BbIGOPKY C KOCBEHHBIMMW CBA3AMMN

B 3anpoc BkirouyaroTcsl Bce TaOIMLbI, CIIYKALIME 3BEHOM B LIEMOY-
Ke coearHeHni. B GnaHk 3anmpoca moMmemarTcs TOJIbKO HYXHbIe
TOJI U3 BCEW ITOU CBSI3AHHOM CXEMBI.

Ilpumep. Tlony4nTh COUCOK 3aKa3UYMKOB, Y KOTOPBIX (pU3UUYECKUI
aJipec u aJpec J0CTABKU COBMAAAIOT (BHYTPEHHEE COEUHEHUE 1O
HECKOJIbKUM TOJISIM).
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Pewenue.

PewueHue npumepa nokazaHo Ha puc. 6.45.

5 3-CnMCOK 3aKazUNHKOB, Y K-X copnajganT Agpec u Agpec/JocTaBKH @ 3anpoc Ha BblbopKY E]@

1
Koa_saxasa
Koa_ zakazqnka
faTa_ BhinHCkH
AaTa_ McnonHeHns
Koa_ ADCTasKH
Cnnata

Mone: |HazgeaHke aapec ALpec_AOCTaEKH: Aapec

MiMA TABMMUEL | 3akazHme JakazHHK AncTaeka
COpTHPOBKE:
BLIB0A Ha 3KPaH: [m]
Ycnoewe oTBopa:
HIH: v

Puc. 6.45. BHyTpeHHee coeguHeHne
Mo HECKOMbKMM MOMsM

B naHHOM IpuMepe HeoOXOIMMO IIPOBECTH BEIOOPKY U3 TAOIHII, Y
KOTOPBIX BO3MOXXHO COBMAJICHUE 3HAYCHUH B sTYCHKaX, U BBIBECTU
3TH COBIAJCHHUS B BUIE pe3yibrara. s 3Toro Tpebyercs co3-
JlaTh BHYTPEHHEE COCAMHEHUE MEXAY TaOIMLIAMU MO UHTEPECYIO-
muM noisaM ("mepeTackuBaeM" OJHO IIOJIE, JOITYCKAIOIIee COBIA-
nenue, Ha apyroe). IIpu 3ToM nojiyyaercst JIMHUSL ¢ TOUKAMU 1O
00erM CTOpOHaM, O3Hayaromas, YTo COCAUHEHNE BBIIOITHEHO Me-
Ky TIOJISIMU, CBSI3b KOTOPBIX B CXEME JIAHHBIX HE 3aJaHa, UX UMe-
Ha HE COBIAJAI0T, U OHU HE SBIISIOTCS IIEPBUYHBIMU KITIOYAMU.

Ju1st 3ampera BbIBOAA OJIMHAKOBBIX CTPOK HEOOXOAMMO MOCTABUTD
Jla B cTpoke YHHKAJIbHbIE 3HAYEHHS B AUaT0roBoM okHe CBoMcCT-
Ba 3ampoca.

Ipumep. I1onyunTh COIMCOK 3aKa3YMKOB ¢ HOMEpPaAMH 3aKa30B, Ja-
TaMU BBIMTMCKU W UCMIOJIHEHUs, omaToil. JloGaBuTh B 3anmpoc ma-
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pameTp, TpeOyroluid MTpU BBIMOJIHEHUM 3allpoca yKa3aTh Ha3Ba-
HUE 3aKa34rKa (JIeBOe BHEIIHEE COSIMHEHNUE C TapaMeTpOM).

Pewenue.

Pemienue npuMepa nokasaHo Ha puc. 6.46.

_-.’j 4-3aKa3uMKM W 3aKa3bl : 3ANPOC HA BLIGOPKY E]@
~
* ~ *
1
Koa_ sakasul Koa_sakaza
Hazsarne K0a_ zakazuca
Aapec hd AaTa_ BLINHCKH
flaTa_vcnonven
Koa_ AGCTaEKH
Onnata
v
< b
~
Mone: |HaseaHve Koa_ zakaza AaTa_ BbIMHCKH AaTa_ HENoAHEHHA onnata
1A TabnMuE | Sakazqme Sakas Sakaz 3akas Sakaz
CopTHpoeka;
BiIB0A Ha 3KpaH:
¥cnoswe oTfopa: [[BeedqTe HasBaHHE dHPME] 3aK334HKE]
Hn: hd
< >

Puc. 6.46. JleBoe BHeLLHee coeanHeHne

BHelllHMEe coeIMHEHUS TTO3BOJISIIOT BHIBECTH JAHHBIE BCeX 3aIuceid
TaOIUIIBI, YYACTBYIOIIEH B COECIMHEHMH HE3aBHCHMMO OT TOTO,
HUMEIOTCS JIM COOTBETCTBYIOIIME UM 3aIlUCH B CBA3aHHOW TabIHIIE.
BHelHne coenyHeHNs ObIBAIOT JIGBBIMU WJIM MpaBbIMU. 3aIpoc, B
KOTOPOM YYacTBYIOT TaOJMIIbI ¢ JIEBbIM BHEIIHHUM COCIUHEHHEM,
BBIBOJIUT BCE 3aIMCH POAUTEIbCKON TAOIUIIbI C YHUKAIbHBIM 3Ha-
YeHHeM MEePBUYHOTO KJI04Ya BHE 3aBHCHMOCTH OT TOTO, HMEITCS
JI1 COOTBETCTBYIOIME UM 3aIlMCU B JTo4uepHei Tabmuue. M1 Hao60-
pOT, 3ampoc, B KOTOPOM yUaCTBYIOT TaOIIMITBI C MPABLIM BHEIITHUM
COEIMHEHNEM, BLIBOJIUT BCE 3AMMCH JTOYECPHEH TaOUIIbI.

Ji1st co3manus TakOro 3anpoca CiaeayeT U3MEHUTh TnOO JOOABUTH
HCO6XO)11/IM]>II>1 BUA CBA3U MECXKAY Ta6J'H/IL[aMI/I, ITOMCIICHHBIMU B
3amnpoc:

1. YcraHOBUTH "MiepeTackMBaHUEM" CBSI3b MEX/y COBIMAAAIOIINMHU
MOJIIMH.
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2. BpiOpaTtb Buj CBsI3M, Aejiasi ABOMHOW LIETYOK MbILIBIO MO JIM-
HUHU CBA3U.

3. B nosiBuBLIEeMcsl auaioroBom okHe Ilapamerpbl o0bequHeHus
(puc. 6.47) BriOupaeM OAMH U3 CACAYIOIIMX BapUaHTOB: 1 —
00BIYHOE BHYTPEHHEE COSTUHEHHE; 2 — JICBOE BHEILIIHEE COEe/U-
HEHME; 3 — MPaBOE BHEILLIHEE COCAMHEHUE.

[Mapame Tpbl 00be JHHE HHA @
MNeeaA Tabnmua [pasan Tabnuua
JaKazymk W | | Zakas b
Negt cTondey MpaeeiF cTonbew
oA sakazdukka w || Koa_ zakaszqdea w

(" 1, OBBEAHHEHHE TONBKD TEX 3ANHCEM, B KOTOPLE CEAZaHHEIE NonA 0Bemx
TAOMKHY, COBN3ASHIT,

[+ ?_ ObbearHEHHE BCEX 3anMced M3 "3akasuHk” M TONeKO TEX SanHCed We
"Jaraz", B KOTOPLBIX CEASAHHEIE NONA COEMAASHIT,

(" 3, ObbeanHenre BCEX sanmced vz "3akas" v TONbKD Tex 3anHced 1s
"JaKa3umK", B KOTOPEIX CEAZAHHEIE MNONA COBNAAaHIT,

Ok | OTHEHS CosnaTe

Puc. 6.47. [inanoroeoe okHo MapameTpbl 06beanHeHUs
npy N3MEHEHUN CBA3M B 3anpoce

4. Jlns nobajieHus mapaMeTpa K 3anpocy B roJjie YcjaoBue 0To0-
pa OjaHka 3ampoca HEOOXOAMMO BBECTH TEKCT COOOIICHUS B
MPSIMOYIOJIbHBIX CKOOKax

[BBenouTe HaspBaHMe QUMPME 3aKas3udMKa ]

Ipumep. IlonyunTth 3aKa3bl, Y KOTOPbIX COBMAIAIOT AAThI BBIMKC-
KU Y UCTIOJIHEHUSI (DEKYPCUBHOE COCMHEHHUE).

Pewenue.
Pemienue npuMepa nokasaHo Ha puc. 6.48.

I[JISI MOJYy4Y€HUsA PCKYPCUBHOI'O COCAMHCHUSA B 3allpocC HCO6XOI[I/I—
MO I[O6aBI/ITb KOIINIO Ta6J‘II/IL[bI, a 3aTEM CcO31aThb COCAMHCHUE ME-
KAY MOJIAMU JlaTra sunmcku U JlaTa MCHOIHEHUA.
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5 5-CoBnage Hue JaTbl BBINMCKK 3aKa33 M [JaTbhl HCNONHE HMA @ 3ANPOC HA BbIDOpKY E]@

*

Koa_ 3akaza
Koa_ sakazqnka

Aata_ BeiNkckr

AaTa_ HCnonHEHH:A

[P —, Koa_ sakasqnika
— AaTa_ BeINHCEH

Cnnata

AaTa_ MENONHEHHA
Koa_ aocTaekk
Onnata

< 4
Mone: |Koa_ sakasa AaTa_EBeinvckEr AlaTa_ HononHeHHA *
WA TafinHuel: |Sakcas SJaras Sakas
COpTHROBKS:
BrIEOA HA 3KPaH: [
Yenoewe oThopa:
HIH: [
< >

Puc. 6.48. PexypcusHoe coeanHeHmne

Ju1st 3ampera BbIBOAA OJIMHAKOBBIX CTPOK HEOOXOAMMO MOCTABUTD
Jla B cTpoke YHHKAJIbHBIE 3HAYEHUS B TUAIOTOBOM OKHE CBOMCT-
Ba 3ampoca.

Ipumep. TlonyunTh COUCOK (UPM-3aKA3UUKOB, KOTOPbIE MMEIOT
pa3HbIi (QU3MYECKUl aapec W aJapec JOCTaBKH (COeAMHEHHE II0
OTHOLLIEHUIO).

Pewenue.
Pewuenue npumepa nokazaHo Ha puc. 6.49.

CBs3b, 3KBUBAJICHTHYIO COEJIMHEHHUIO MO OTHOLLEHUIO, MOXHO 3a-
JAaTh € NOMOLLBIO YCJIOBUS OTOOpA, KOTOPOE yKa3bIBAECTCS ISl OJ1-
HOT'O W3 ABYX MOJIEH, yYACTBYIOIIMX B COCAMHEHNH.

Ju1st 3anmpera BbIBOAA OJTMHAKOBBIX CTPOK HEOOXOAMMO MOCTABUTD
Jla B cTpoke YHHKAJIbHBIE 3HAYEHHS B TUAIOTOBOM OKHE CBOMCT-
Ba 3ampoca.
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= 6-Paznuunbie Aapec m Agpec JocTaBicH 3AKA3UMKOB  3aNpoc Ha Bblfopiy

Jaraszumk

Janaz

*

OocTapia

e

oo |KoA_3aKaza Koa_
Koa_ sakasduuka Aapec
AaTa_ BbINKCKH TenedaH
AsTa_wcnonHerna |
Koa_ aocTagkH
onnata
v
£ ] (2]
[
Mone: (Hazsanwe Appec Aapec_AocTaskH: Aapec H
1Ma TaEAMUEL | Sakazgnk SaKazqHE AocTaEka E
COpTHROBKS:
BbIECA HA 3KpaH: [m]
Ycnoeue oTbopa: < =[Jakazamk] [Aapec]
HAH:
[
[i]un] [l]

Puc. 6.49. CoeanHeHne no OTHOLLEHWIO

Pe3ynbTaThl ACHCTBYS JAHHOTO 3aMpoca MPUBEACHBI HA puc. 6.50.

5 6-Paznmunbie Agpec m Appec [locTaBkM 3aKazuMKOB : 3aNpoc Ha BbI0OpKY

BE=) %)

Puc. 6.50. PesynbTaT fencraus 3anpoca,
BKIMIOYAIOLLEro COEANHEHNE MO OTHOLLEHNIO

HaseaHre Apnpec | AJpec_AoCTaBKW
Celta rarapuHa 44 Eeprmana 77
MO A TEnEHK 12 NeHiHa 114

Ipumep. I1o1yunTh CTOMMOCTD OTJEJIBHOTO TOBAPA B 3aKa3ax (3a-
MPOC € BBIYUCIIIEMBIM I1OJIEM).
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Pewenue.

PewuieHue npumepa nokazaHo Ha puc. 6.51.

5] 7-CToMMOCTD TOBApOR N0 3aka3aM : 3anpoc Ha Bbibopky E]@
~
o * ¥
By oo el
Kan_sacma | | o - (Keassasa .~ |Koa_moeapa
ton_ sakas Koa_ ToBapa Hazgamme  |W
AaTa_Ebinvi ¥ KonndecTeo
- ~
1
saKasl
HazaHre
Aapec v
~
< >
-~
Mone: |Haseatme Koa_ 3arkas: Hazeatne KonmyecTea CTonmocTe: Tosapllena*apTHiyn_sarasalKonmqecTeo
Vi TafinHuel: |Sacazane Saraz Tosap ApTHEYN_3arasa
CopTHpoEKa:
BiB0 Ha 3KpaH:
Yenoewe oThopa:
¥
™
< >

Puc. 6.51. 3anpoc c BblMNCASIEMbIM MONEM

B nosie, koTopoe OyAeT BIYUCAIEMbIM, BBOAUTCS Ha3BaHUE Crou—
mocTs: (JIBOETOYME TOCIIE Ha3BaHUs 00s3aTeNbHO!) U 3aTeM Ha-

BN :
JKUMAeTcss KHOMKA (mocTpouTh) HA TIAHENW WHCTPYMEHTOB
KonctpykTop 3anpocoB.

B muanorosom oxHe IlocTpouTesib BbIPasKeHHs] CO3JAETCS COOT-
BeTCTBYyIomas (opmylia, OKOHYATEIIbHBIA BUA KOTOPOH ISl BbI-
YUCIISIEMOTO TOJIS CJICAYIOIIMMA:

CrommoctTs: Tomap!llena*ApTukyJ 3akasa!KommuuecTso

Ipumep. TlonyyuTb CYMMAapHYIO CTOMMOCTb KOHKPETHBIX TOBAa-
PoB, 0QPOPMIIEHHBIX B 3aKa3ax (3ampoc ¢ BBIYMCISIEMbIM TOJIEM U
rpYINOBOM onepaiuei).

Pewenue.

Pewuenue npumepa nokazaHo Ha puc. 6.52.
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=] CrommocTs ToBapa ¢ TPYNNOBOM ONe paLMe i © 3anpoc Ha Bblbopiky

==

M

Koa_ saxaza
Koa_ zakaza
Jata_eeinmc ¥

-~

1

e

~

Koa_ 3aKkasu
HazBaHHe

Aapec

~

e ~

Koa_ ToBapa HazeaHHe [~
HonkuecTeo

Mone:

HazBaHue

KanHuecTeo

CTOMMOCTE: ToEap!LleHa™ADTHIEY N_3aK 833 KonHISCTED

i Tabmuen:

ToBap

ARTHEYN_3aKkasa

T pyNNoEan onepauma;

[pYNNHPOEKS

Surm

Surn

COpTHPOBKAE!

BBIBOA Ha 3KPaH!

Yenoewe oThopa;
HIH!

Puc. 6.52. 3anpoc ¢ BbIMNCISIEMBIM MOSIEM U FPYNNOBON onepauuvei

s pewieHusi npumepa HEOOXOJMMO BBIMOJHUThL CIEILYIOLIME

JeNUCTBUSL:

1. B Omank 3anpoca J00aBUTb HEOOXOAUMBIE MOJIS: Haszsaune
(Ta6J1. 6.7) U KonmuecTBO (Ta6J1. 6.11).

2. ChopMupoBaTh BHIUYKCIIEMOE MOJIE CTOUMOCTD:

CToOMMOCTE :

Topap!llena*ApTukyl 3akasza!KommuecrBo

3. Bocnonb3oBathesl KoMaHoi I'pynmoBble omepanum B MEHIO
Bua mu60 kHomnkoi 21 Ha maHenu nHcTpyMeHTOB KoHCTpyKTOp
3anpocoB /1 go0asieHus noJist I'pynnoBas onepaius B OJ1aHK

3arnpoca.

4. YcranoButsb Juis oss I'pynmoBasi onepammust B 6J1aHKe 3ampoca
CIIeyIoIIe 3HAYEHUS IS COOTBETCTBYIOIIUX MOJIEH:

® Haspaume — ['pynnupoBka;

® KoJIuuecTBO — Sum;

® CroumocTs — SUM.
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Ilpumep. Onipeaenutb CyMMapHyIO CTOMMOCTb TOBapa: "wkad
TpeXCTBOpYATHIN", "Bemanka sl OeKAbl' M "Iocka OOBSIBIIE-
HU", 1aTa BBIMUCKU KOTOPHIX MO HAKJIAJAHLIM HaYMHAETCS ¢ | sH-
Baps 2001 r., paccuuTaTh Tak)Xe HAJIOTOBbIE OTUMCIICHUS 34 KOH-
KPETHBbINA TOBAp M OOIIYIO CyMMY OIIAThI 3a TOBAP (CTOMMOCTb U
HaJloroBble oTuMcieHus). IIpaBuio s pacyeTra HaJIOTOBBIX OT-
YUCIICHUW: OTYUCICHUS TPOU3BOJATCS CO CTOMMOCTH KaXJ0Tro
MPOJAaHHOTO TOBapa U MPEACTABIISIIOT UTOCOBOE 3HAYCHUE B Jie-
HEXXHOM ¢popmate. Ha cymMy OoTuMClIEeHUI HaIararoTcsl yCIOBUS:
ctrouMocTb ToBapa MeHee 600 000 p. — yaepxxuBaetrca 10% cym-
MbI, CTOUMOCTh TOBapa, 6omee 600 000 p. — 50%.

Pewenue.

Pemienue npuMepa rnokasaHo Ha puc. 6.53.

=1 CToMM_ToBapa H HAMOT_0TUHCE H CO CTOMM_KA#_ MPo._TOBapa - 3anpoc Ha BbiGopiy E]@
Ead

* m

1
Koa_sakasa =~ |Koa_3akasa
{on_Tosapa Koa_3akasHhia
Konmecten AaTa_Bbinhckn
— JaTa_ncnonenis
Koa_ AQCTaBkM
Koa_Tosapa Onnata
HazgaHHe
Uena
v
< >
Mone: [Haseanre CTOMMOCTE ToBapa | T3 BBINHCKH Hanarogele 0T4HCn | OBLLEA CyHMa oMnaTe: (1o [
Viria TabRiue: | Tosap Saraz
TPYNN0BEA ONEpaurs: | pynnkposka Sum Tpynnrpoera S0m Sum
COpTHROBKS!
BB Ha 3KpaH:

Yenoeve oTfopa: [ Wkad TREXCTEORHATEI" »#31.12,20004
MnH: | "Bewanka AnA oaekab” =#31,12,2000#
"aocka o vAEneHHi' >#31.12,2000#

< >

Puc. 6.53. 3anpoc Ha ncnonb3oBaHne BbIYUCISEMbIX MONENA,
rpynnMpoBOK M ycnoBuii otbopa

st pemeHus mpuMmepa HEOOXOAMMO BBINOJHUTHL CIIEAYIOIIUE
JIENUCTBUS:

1. Jo6aBuTh B OIaHK 3alpoca HeoOXoauMble MOIs (Hassauve U3
Tabn. 6.7 ¥ Dara smmmcxn U3 TabOI. 6.10).
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2. CpopmMupoBaTh BbIYMCIISIEMbIE MOJIS:
® CTOMMOCTb TOBapa
CTomMocTh ToBapa: Tosap!lleHa*ApTUKYJ 3akasa!KommuecTso
® HaAJOTI'OBBIC OTUNCIICHUSA

HamoroBrle OTUMCIIEHNS

FormatCurrency (IIf

(Topap !lena*ApTukyn szakasa !KommdecTeo<600000;
(0, 1*Topap ! Hena*ApTukys 3akasa!KommdecTeo) ;

(O,5*TOBap!HeHa*ApTMKyﬂ73aKa3a!KOHMH@CTBO)))

e 0o0mas cymma OriaThbl

Ofmas cymMMma OIJIaTH:

(ToBap !lleHa* APTUKYJ 3akasa ! KommuecTBo) +
FormatCurrency (IIf

(ToBap ! lleHa*ApTurys_3akasa !KommuecTro<600000;
(0, I*Toap | HeHa*ApTukrys_3axasa !KommuecTro) ;

(0, 5*Toap ! lleHa*ApTUKYJ 3axasa !KommuecTso) ) )

3. J1o6aBUTb HEOOXOJUMBIE YCIOBHUS 0TOOpA B MOJIE Hazsaune U B
MOJIE Jata emnucku B COOTBETCTBUMU C pHUC. 6.53.

4. Bocnonb3zoBaTbcs KoMmaHJol I'pynmoBble omepammu B MEHIO

Bua 1160 kHOmKOM Ha TaHeu UHCTpyMeHTOB KonceTpyk-

TOp 3ampocoB I go0aBieHus nojs [pynmoBasi omepamusi B
OJaHK 3aImpoca.

5. YcranoButh B noje I'pynmoBasi onepamus B OllaHke 3ampoca
CIEYIOLINE 3HAYEHUS U1l COOTBETCTBYIOLIMX IMOJIEH:

o HagBaHmeA—frpyHHHPOBKa;
® CToMMOCTB TOBapa———Sunu
o ﬂaTa_BHHMCKMAA*FPyHHHpOBKa;
® HaJjoroBEHE OTqMCHeHMH———Sunu

® OCmas cyMMa OIIATH — SUM.
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3anpocbl Ha U3MeHeHue
(MognduumMpyoLLve 3arnpochl)

Ipumep. Coznatb Tabnuuy Ampec nocta®km, BKIOYAIOLIYIO WH-
dopmaluoo o KIMEeHTax, MMEIOIIUX pa3Hble pU3MUecKuil agpec u
aJipec TI0CTaBKU (3ampoc Ha CO3/IaHKME TAOIIHUIbI).

Pewenue.

PewueHue npumepa nokazaHo Ha puc. 6.54.

_-.‘-j 9-Cozpanme Tabamupl Agpec_[JocTaeky : 3anpoc Ha co3JaHHe TalamLbl E]@
-~
........................................ 1 1
Hoa_ ADCTaBkH HKoa_saxasa { HKoa_ 3axassxa
Aapec Koa_ 3akazqmka HazeaHke
TenedoH Aata_Binvckn Aapec
Aata_ vononHeHKa TenedoH
Ko4_ A0CTEEKK
onnata
R
< >
MNone: |HazsaHwe Aapec AApec_AoCTaBkH: Aapec i
Mia Tatinauet [ 3akazdme FEKATHUHE JocTaska
COpTHROBKA!
BBIE0A Ha 3KpaH: ]
¥enoeme oTGopa: < x[Jakazmr].[Aapec]
HIH: v
£ >

Puc. 6.54. 3anpoc Ha co3gaHne Tabnuybl

3anpockl HA CO3AAHUE TAOIMIBI TTO3BOJISIIOT CO3JaBaTh TAOJUILIbI
U3 Pe3ysIbTATOB Kakoro-imbo 3arnpoca. Kak npaBuio, 3TOT TUM
3aMPOCOB UCIOJIL3YETCS JUISl 9KCIOPTA JAHHBIX B JPYrUe MPUJIO-
skeHust 6o B apyryro bJI.

HOCTpOCHI/IC 3arnpoca BKIo4acT HECKOJILKO 3TallOB!

1. B muanoroBoe oxHo KoncrpykTop 3ampoca noGaButh Tabdil.
6.8—6.10 u ompeneauTh yCIIOBUS BBLIIIOJNIHEHHWS B OJlaHKE 3a-
npoca (puc. 6.54):

e BOCMOJL30BaThCI KoMaHaoW Co3ganue TaOAMIBI B MEHIO
3anpoc 1100 KHOIKOM (Tun 3anpoca) Ha MaHeIU UHCT-
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PYMCHTOB KOHCprKTOp 3a1npocCoB U B MOABHUBLICECA AMNAJIO-
TOBOE€ OKHO Cosnalme Taﬁ.l]l/lllbl BBECTU UMS HOBOW TabIu-
bl — A,Hpec_I[OCTaBKM;

e coxpaHuTh 3anpoc B b/] (Bce 3anpockl HA cO3/1aHuE TabJIuII
rnomevarorcs: B okHe Bl 3HaukoM .

2. Tlocae 3anycka 3anpoca Ha co3ganue Tabmuiel B b/ co3gaercs
HOBas Tabluila, KOTOPYIO MOXHO MPOCMOTPETh JMOO OTpe-
JAKTUPOBATh, Mepeias Kk 00bekTy Tabauupl B okHe B/I.

Ilpumep. J100aBUTb B TaAONUIY Ampec mocrasxu 3allMCH O COBIIA-
JAoIINX agpecax 3aKa3drKoB (3apoc Ha Jo0aBJIeHUE).

Pewenue.

Pewuenue npumepa nokazaHo Ha puc. 6.55.

= 3anpoc3 : 3anpoc Ha JoGaene Hue E]@

Koa_ sakasqmka
AaTa_ BeINKckEn
Aata_ nenonHeH o

Koa_ AocTaekH
a Qnnata
Koa_ saxasumwa a

HazgaHHe
Aapec
TenedoH

-
b d

Mone: |HazeaHke AApec Aapec
FIMA TaBAHULE | Sakasqme SaEKATHHE J0CTaEKa
COpTHROEKE:
Aobaeneqke! |HassaHHe Aapec AApec_aoCTaEkH
¥enoewe oTbopa:
HIH: v

Puc. 6.55. 3anpoc Ha po6aBneHne
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st pemieHus mpumepa HEOOXOAMMO BBIMOJHUTHL CIIECAYIOLIME
JeNUCTBUSL:

1. [MoAroToBUTH 3aMpoc HA BLIOOPKY JIAHHBIX C YYETOM TOTO, YTO
OHHM OyayT m0OaBIIEHBI B HEKOTOPYIO TaOIHILY.

2. Beibpatp xomanay [obaBienme B MeHO 3ampoc i1ubo BoOc-

MOJIb30BATHCSI KHOMKOM Ha MaHCJIu UHCTPYMCHTOB KoHcTt-
PYKTOP 3ampocos.

3. B oTkpsbiBLIEMCS JuMaliorOBOM OKHE JloOaBJieHMe HY)XHO yKa-
3aTh Ta0auIly, K KOTOpOUWl OyayT moOaBjieHBbI 3amucu, — Amn-
pec_IOoCTaBKMU. CneayeT INOMHHUTBL, 4YTO JIA ILO6aBJ1€HI/I$I JaH-
HbIX HEOOXOoaumo, 4uTOObl MMEHA MOJIed 3ampoca U MOJIeH
TabNUIbl, B KOTOPYIO OyAyT BHOCUTHCS 3HAYEHUSI, ObLIA OJIU-
HAKOBbI U UMEJIM OJJMHAKOBBIM TUI JAHHBIX.

4. CoxpanuTth 3ampoc B B/ (Bce 3ampockl Ha Jo0aBlIeHHE ITOMe-
yarorcsi B okHe b/ 3HaukoMm ).

5. IMocne 3amycka 3ampoca Ha J0OaBJeHME JAHHBIX K TaOIule B
TabNULYy Anpec nmocTasky J1OOABJISIFOTCSI HOBbIE JIAHHBIE, KOTO-
pbie MOXHO MTPOCMOTPEThL JIMOO OTPEAAKTUPOBATH, NEPLHas K
Tabnuile Anpec nocrasxu B OKHe B/I.

Ilpumep. Ynanute U3 1abIMUbl Anpec nocraexu 3alMCH, KOTO-
pble YIOBIETBOPSIOT CIEAYIOIIUM KPUTEPUSIM: Ha3BaHUE (PUPMBbI
3aKa3yMKa COACPXKUT nepByro OykBy "M" nubo O6ykBy "o" B ce-
peauHe Ha3BaHMS U B (U3MUYecKOM ajpece (GUpPMBbI (3almpoc Ha
yJaJIE€HUE).

Pewenue.
Pemenue npuMepa nokasaHo Ha puc. 6.56.

3anpockl Ha yJalieHWe MO3BOJISIIOT YJAAJIUTh W3 TAOJUIIbI 3aMu-
CH, COOTBETCTBYIOLIME HEKOTOPbIM KpuTepusam. Ilepen ynanenu-
€M 3amnuceil peKOMEHAYEeTCsl BBIBECTH MX, MCIIONb3Ys 3alpoc Ha
BbIOOPKY, a 3aTeM 3TOT 3ampoc mpeodpa3oBaTh B 3ampoc Ha
yaaJeHue.
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_—.‘j 10-3anpoc Ha yaaneHMe 3anucel M3 Ta0aMubl AJpec_JocTaBKK @ 3anpoc Ha Yiane Hue E]@

4

HazsaHme

Aapec
AApec_AncTagKH

Mane: |Aapec_JocTaekk.?  [Hazeanve Anpec
MA TABAMUEL | Aapec_ocTaskH Aapec_JocTaskH Aapec_JocTaEkH
¥aanedme: |Ms ¥CnosHE ¥CnoBHe
Yenoswe oThopa: Like "t Like "*o*"
HAK; Like "#o*" Like "#o*"

Puc. 6.56. 3anpoc Ha yganeHune

IIpu co3zmaHuu 3ampoca Ha yJajeHHue PEeKOMEHIYETCs MPUACPKHU-
BaTbCSA CICAYIOIIUX JEACTBUMA:

1.

BriOpaTh cozgaHue 3ampoca B peXUMe KOHCTPYKTOpa U J100a-
BUTb TaONMIY, U3 KOTOPOM OyAyT yJansThcs 3alUCH (B HALIEM
cly4ae — Anpec TocTapku).

Beibparb komMaHay YaajieHue B MeHIO 3ampoc OO BOCHOJIb-
30BaTbCsl KHOMKOM Ha MaHelu MHCTpyMeHTOB KoHceTpyk-
TOP 3a1POCOB.

[Ipu nepexojie K pexxUMy Ha yJajeHue B OlaHKe 3ampoca hucye-
3at0T cTpoku CoprupoBka U BbIBoa Ha 3KkpaH, a MOSBISETCA
CTpOKa Y ajeHnue.

3anonmHUTh OJ1aHK 3ampoca (puc. 6.56).
CoxpanuTs 3amnpoc B B/ (Bce 3anmpockl Ha yjalieHue momeya-
10Tcs B okHe B/l 3HaukoM .

ITocne 3aIllyCKa 3aIrnpoca Ha YAaJICHUC JaHHbIX B TaGJ’[I/I]_Ie 3arim-
CU B Ta6J'[I/II_[e Appec pocrasku YAAJAKOTCA HaBCCr AA.

. s mpocmoTpa pe3yiibTata CIEAyeT MepedTu Kk Tabimue An-

pec mocTtaBkm B OKHE BI[.
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[Ipu BBIMOJIHEHMHU 3aMPOCOB HA YJIAJICHUE CIECAYET MOMHUTh, YTO
yaaneHue 3aImceii B poAUTeNIbcKoii Tabmmie (co cTopoHbl "oauH"),
KOTOPBIM COOTBETCTBYIOT 3allUCH B JouepHel Tabuuie (co cTopo-
Hbl "MHOrMe"), HapylIaeT YCJIOBHE LETOCTHOCTA AAHHBIX, MO3TO-
My CBSI3aHHBIC 3aMKMCU B TAOIMIE CO CTOPOHBI "MHOTrUE" CTaHO-
BiATca "BuUcaumMH". [{JI1 YHUYTOXEHMS MJaHHBIX HEOOXOIUMO
MCIOJIb30BATh KACKAJHOE yAajeHUE: CHavama TpeOyeTcs yIaaunThb
3aIliCU U3 TaOJIMIBI ¢ OTHOLIEHWEM "MHOIrue", a 3aTeM U3 TaOJu-
Libl C OTHOLIEHUEM "OauH".

Ilpumep. OGHOBUTHL JaHHBbIE B TaONMIlE Anpec mocraexyu B COOT-
BETCTBHM CO CIIEAYIOIIUMH KpuTepusamu: misg pupmbr "MOKA"
¢pusnueckuii agpec uzmenwics Ha "Kiienosas, 14", anpec nocras-
ku — "BpyObneBckoro, 12" (3armpoc Ha 0OHOBIICHHE).

Pewenue.

PelueHue npumepa nokazaHo Ha puc. 6.57.

=1 11-06HoBNe HHe JaHHBIX B TaGNKUe AJpec_oCTABKM : 3aNpoc Ha 06HOEME HHe E]@

*

HazBaHke
Aapec
AAPEC_ADCTAERE

Mone: | Aapec AADEC_ADCTAEKH HazgaHHe
WMA TEBNMUEL | Aaper_AncTaskH Aapec_JocTaskH Aapec_JocTaskK
OfHOBENEHHE: |"KneHosan, 14" "Bpynescroro, 12"
¥cnoewme oThopa: "MOKA"
MK

Puc. 6.57. 3anpoc Ha o6HoBneHne

3anpoc Ha OOHOBJIEHHE M3MEHSET 3HAYCHUS CYLIECTBYIOLIMX IO-
Jeid TaOIUIBI B COOTBETCTBUU C KPUTEPUSIMU 3ampoca.
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IIpu co3paHum 3arpoca Ha OOHOBIIEHWE PEKOMEH/YETCsl MPUJIEP-
JKUBATBLCA CIEAYIONICH MOCIeTIOBATEIbHOCTHU ACHCTBMIA:

1.

BbiOparth co3aHue 3anpoca B peKUMe KOHCTPYKTOpa U j0ba-
BUTH TaOJNUIlY Anpec NocTaskm.
BriOpath komaHmy OOHoBJeHHe B MeHIO 3ampoc a1u00 BOC-

MOJIb30BaThCsl KHOMKOM (THn 3ampoca) Ha MaHEIW HWHCT-
pymeHTOB KOHCTpPYKTOp 3a1mpOCOB.

. IIpu nepexone k pexumy Ha OOHOBJIEHME B OJIaHKE 3ampoca

ncye3aoT ctpoku CoprupoBka 1 BbIBojJ Ha 3KkpaH, a OSIBIISIET-
csi ctpoka OOHOBIIEHHE.

3anonHUTh OJTAaHK 3ampoca ¢ Yy4eTOM H3MEHEHWil W yCIOBUI
otbopa (puc. 6.57).

. CoxpanuTs 3anpoc B B/l (Bce 3anpocbl Ha OOHOBJIEHUE TTOMe-

yaroTcs B okHe B/ 3HaukoM ).

. Ilocne 3amycka 3ampoca Ha OOHOBJICHME JAHHBIX B Tabiuie

3aIIMCH B Ta6J'II/IL[C Anpec HOOCTaBKM OOHOBISIIOTCS B COOTBETCT-
BHUH C Tp€6OBaHI/I$[MI/I 3arpoca.

. s mpocMmoTpa pe3yiibTata CIEAyeT MepedTu K Tabimue An-

pec_nmocraBxuy B OKHC B,Z[.

( 3amedyaHune )

Bce mopuduumpylowme 3anpockbl Npu 3anycke MX Ha BbINOfHeHWe
TPebyOT NoATBEPXKAEHNS AeKCTBNIA (puc. 6.58).

Microsoft Office Access

M3 yKazaHHOoH Tabnvybl DY AeT ¥ AaNEHD CNEAYHIUEE YACAD 3aNWCeH: 5.

. Mocne HaaTHA KHOMEK "fa" 0TMEHa MEMEHEHMIA CTAHET HEBOSMOMHE,
MNoATEEPAHTE YAINEHHE 3aMHCEA,

Puc. 6.58. OkHo, TpebyloLlee noaTBEpPXKAEHMS 3anpoca
Ha N3MEHeHne
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ITepen 3amyckoM 3ampocoB Ha MOAMDUKALMIO PEKOMEHIYETCs
CO3/1aTh PE3EPBHYIO KOMUIO TaOJIULbl BO U30€KaHUE MOTEPU He-
00XOAMMBIX JAHHBIX.

MepekpecTHbIe 3anpochkl

IlepekpecTHbie 3ampocbl (MJIM KPOCC-TAONMIbI) MPEACTABIISIIOT
coboil IByMepHbie TAOIUIIbI, B KOTOPbIX, KAK MPAaBUIIO, TOKa3aHa
HEKOTOpasi BbluucjseMas cratuctuueckas uHpopmanus. I[lepe-
KPECTHBII 3aMpoc BCErla UMEET TPH IJIEMEHTA:

U 3aconosxku cmpok — A0 Tpex 3HAUEHUU moJied (MOXKHO UCIIOIb-
30BaTh U pa3/IMUHbIE PYNIOBbIE ONEPALIUN);

O saconosku Cm0JZ6L;06 — 3HAYCHUC OJJHOI'O I10JIA,

O sunavenue — 3Ha4YeHWE OJHOTO MOJIS JIMOO BBIYUCIIIEMOE 3HAYE-
HHE, KOTOPOE PAacIojlaracTcs Ha MepeceueHUH CTPOK U CTOJIO-
LJOB UTOTOBOM KPOCC-TAOIMUIIbI.

[TepexpecTHbIE 3aITPOCHI TAK)KE MOTYT COJIEPIKATh:
U yciaoBus orbopa;

U rpynmnosbie oneparmu;

U copTupoBKH;

U BbIuKcaseMble MO (KaK B Ka4ecTBE 3HAUEHU ITepEeKPEeCTHOM
TabNULbl, TAK U B KQUECTBE 3aI0JIOBKOB CTOJIOLIOB).

[TepexpecTHble 3a1IPOCHI MO3BOJISIIOT:
U nonyuuTh 00ab1I0M 00BEM JAHHBIX B KOMIIAKTHOM BUJE;
U popmupoBath rpaduvku u nuarpammbl B MS Access;

U npocmaTpuBaTh YPOBHM JeTAIM3ALIMU.

( 3amedyaHue )

Mpu MCNONb30BaHUM MEPEKPECTHLIX 3aMPOCOB HENMb3s COPTUPOBATHL
Tabnuuy pesynbTaToB N0 3HAYEHNSIM, COAEPXKALLMMCS B cTonbuax.
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IHpumep. 11oayunTh CTOMMOCTb 3aKa30B C yUETOM TOBApOB, MPU-
oOpereHHBIX nocie 26 uroHsg 2001 r. (mepeKpeCcTHBIM 3aIpoc).

Pewenue.

Pewuienue npumepa nokazaHo Ha puc. 6.59.

S 13 -CrausocTs 1aaton nocne 26 wena 20011 © ne peepe cTHL 1anpoc [._]E:E
A

0
T Ko tusapa
Hazeaae
LieHa
w
< >
T T
Nlone: (Fon_saass Haseaum |Bepamemnl: 5w [Miero: SunBepar |Funremiee_monernar | fata_serewsn 2
Vo Tl [Sacay Tosap 1 1 3akas
Tpymnoesn coepaw: | Mpynnipoess T pyTrmpera Bripamene Bripawsre Buipamestin Venoens
Neperpectras Talmus: |Saronoekw cTpor | Saroncesy cronfur |3weesssss | 3aronoesm cTpox 3aronogrH cTpOK
CopTmpoeEa:

Yenoee orfopa: 2#24.06.2001#
I

Puc. 6.59. lNepekpecTHbIli 3anpoc

IIpu co3paHuu 3anpoca PEKOMEHAYETCS NPUICPXKUBATBLCSA Clle-
JIYIOILIEH MOCIENOBATEIbHOCTU JEUCTBUIA:

1. BeiOpaTth co3gaHue 3anpoca B PeXKUME KOHCTPYKTOpa u a00a-
BUTH TabI. 6.7, 6.10 U rpruxyn saxasza.

2. BeiOpath komanay IlepekpecTHblii B MeHIO 3ampoc 1100 BOC-
MOJIb30BATHCSI KHOMKOM Ha maHenu UHCTpyMeHTOB KoHct-
PYKTOP 3aIIpOCOB.

3. Ilpu mepexoje K PeKUMY CO3TaHUsI MEPEKPECTHOTO 3ampoca B
OnaHK 3ampoca J00aBIsSeTCS CTPOKA nepekpecnuas madauya.

4. 3anonaHuTh OJIAHK 3aMpoca CIeAYIUMM 00pa3oM:;
® 3AII0JIHEHHUE M0JIs Kon_saxasza 10KA3aHO HA puc. 6.60;

® 3aMOJIHCHUE MOJIS Hazsauwe ITOKA3aHO Ha pUC. 6.601;
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Mone: |Koa_ sakasa
MA TaBNHUEL | Sakas
IpynNoEaA onepauka: | pynnrposka
MeperpecTHan Tabnuua: |Saronosky cTpok
COpTHROEKA!
Yonoewe oTbopa:
HIH:

Puc. 6.60. 3anonHeHune bnaHka
NepeKpecTHOro 3anpoca Ans nond Kon_3axasa

Mane: |HassaHWe
mMA TabAHUEL: | Togap
IpyNNoEaR onepaums: |Mpynnupoeka
MeperpecTHas TabnMua: |SaronossM cTonfuoe
CopTHROEKA:
Yrnoewe oThopa;
LR

Puc. 6.61. 3anonHeHne 6naHka nepeKkpecTHoro 3anpoca
Ana nona HazesaHue

® 3AITOJIHCHUEC ITOJISA BbIYUCISIEMOI'O 3HAYCHUA CTOMMOCTU TO-
Bapa, pacrnoyIoKeHHOT'0 Ha MePEeceYeHUH CTPOK U CTOJIOIIOB,
MOKa3aHO Ha puc. 6.62;

MNone: |BelpaskeHmeal: Sum(Tosap! Llena* ApTHIEyN_zakasa ! KonrdecTea))

Mra Tabnmuer:

TpyNNoBaA onepauka: |Beipamerie

MeperpecTHaA TaOMHLE: | 3HaueHMe

COpTHROEKA!

¥enoewe oThopa:
Hnn:

Puc. 6.62. 3anonHeHne 6naHka nepekpecTHoro 3anpoca
LNs Nons BbIYMCIISIEMOrO 3Ha4YEHUsi CTOMMOCTM ToBapa
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® 3aMOJIHEHME MO JJI1 UTOTOBOTO 3HAYEHUS! CTOMMOCTH 3a-
Kaza MoKa3aHo Ha puc. 6.63;

Mane: [lToro; Sumi[Beipakenmel])

Mma Tabnmue:
TPYNNoOEaA ONEPaUHA: | BripaseHne

MeperpecTHan TahnHua: |Saronoskk cTpok

COpTHPOEKa;

¥CNoEME oTAOpa:

FIMH:

Puc. 6.63. 3anonHeHne 6naHka nepeKkpecTHoro 3anpoca
[NS UTOrOBOro 3Ha4YEHUs1 CTOMMOCTM 3akasa

® 3amoJIHEHHME TMOJS IS TMOJcUeTa KOIMYecTBa HOMEHKIIATY-
pbl 3aKa3a MoKa3aHo Ha puc. 6.64;

Mone: |KonvuecTeo_HomeHEnaTypel Count[Bripamerne1])

WM TaB ML
MpynnoEaA onepaurs; | BripatkeHte

MepErpEcTHAA TAONMUA! | 3aronosky cTpokK

COpTHROEKA!

¥onoewe oThopa:

MH:

Puc. 6.64. 3anonHeHne 6naHka nepeKkpecTHoro 3anpoca
ANs noAcyeTa KonnyecTsa HOMEHKNAaTYpbl 3akasa

® 3aIOJIHEHUE MOJS Jara smnucku MOKA3aHO Ha pUC. 6.65.
5. Coxpanutb 3anpoc B B/l (Bce mepekpecTHbIe 3alpoChl MOMe-
yaroTcs B okHe B/ 3HaukoM ).

6. Ilocne 3amycka 3ampoca Ha BBIINOJHEHHE Pe3yIbTaThbl BHIBO-
JSATCS B BUJIC IBYMEPHOM TaOmuIlel (puc. 6.66).
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Mane:

JIMA TaBnHUE:
IpyNNoEaA onepauHa:
MepekpacTHaA TabnMua:
CoOpTHPOEKA!

¥Cnoewe oThopa:

MnH:

JaTa_ BbINHCEH

3arKas

¥ENOEHE

=#24.06,2001%

Puc. 6.65. 3anonHeHne 6naHka nepeKkpecTHoro 3anpoca
4na nona JaTta BHIIMCKA

S 13-Crommcte sakason necte 26 wiosa 20071 © (e perpecTHER Janpoc

Hop_sr |

Wom |

=/

e

i e vomri g e

12

30
EC]
57
58
50

61
Lrd
53
a4
65
88
&7
88
50
70
T
72
73
74
15
78

[

[

[T

§ 43 0s6,00p.

140 544,008

23 0806 540,00

1414 172,00p.
1724 800,000
174 172,00p.
6 908,000
520 056,008,

60 5 544 357,00p.

176 416,00p.
369 072,00p.
520 140,00p.
535 270,00p

5922,00p

1488 412,00p

19 £62,00p.
30 692 0
19 549,00p.
418 815,000
340 602,00p.
485 778, 00p
71515,00p.
211085,00p
B13 395,00,
41 438,00

Ecer Ol I | N

i Growmr |Gy gom

O T LS PSSR R U S Sy gy 1

K]

5 964 367,00p.

520 140,00p
370 A58 00p

PO EES,00p. 433 450,00p

Ll

Puc. 6.66. PesynbTaThbl BbINOMHEHUS
NepeKpecTHOro 3anpoca

416 815,000

304 801,00

174 172,00p

=

Ha ocHoBe nepekpecTHOro 3amnpoca yao0HO CO3/1aBaTh CBOHbIC
Tabauubl U quarpammel B MS Access (puc. 6.67).

C

3ameyaHune

)

Bce paccMOTPEHHbIE paHee TWMbl 3anpPOCOB MOTYT BKIIOYATLCH B Ka-
YECTBE UCTOYHUKA JAHHbIX (NOA3anpoca) B Apyrue 3anpochl.
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5! 13-CrommocTs 3akazor nocne 26 wiona 20017 : ne pekpe cTHBIA 3anpoc

|Konuyecmeo_nomenknamypsr ~ |
|Bce

Cymma "Mmozo”

100%

Ta%

0%

HazeaHue ocu

6nokHom ~
@4 650,00p.
|3 255,00p.

25%

0%

HazeaHue ocu

Puc. 6.67. [Jnarpamma, co3gaHHas Ha OCHOBE NepekpeCcTHOro 3anpoca

Cos3pnaHue cbopm 1 OTHETOB.
Mcnonb3oBaHne MakpocoB

Co3znanue GpopM U 0T4ETOB B MS Access, BKITIOYasi UCMOJIb30BAHUE
MaKpOCOB, MMO3BOJIAET MPUAATDH MPUIIOKEHUIO, CO3AAHHOMY Ha OcC-
HOBe 0a3bl JaHHbIX, 3AKOHUYEHHbIA BUJ; OKOHHbIA UHTEp(eEiic, aB-
TOMaTU3aLusl ACUCTBUIA MONb30BATENS, pacleyaTka HEOOXOAUMBIX
JIOKYMEHTOB, MTOJIyYEHHbIX HA OCHOBE XPAHUMBbIX TAHHBIX.

CospaHue dopm
®Dopmbl B MS Access UCMOJIb3YIOTCS JJIS1 MTOAACPKKH CIIEAYIOLINUX
3agad.

U BBOJ, pemaKTUPOBAHME U MPOCMOTP MH(POPMALMU, HAXOMS-
uieiics B Tabnuuax;
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U oroOpaxeHue pe3ybTATOB 3aMPOCOB;

U opranuzauusi 5KpaHHOTO OKHA MOMCKA HEOOXOAMMOU MHPOP-
Mauuu no b/ (¢ uCnonp30BaHUEM PA3JIMUHBIX YCIOBUN M Mak-
pocoB);

U pacneuyaTka JaHHBIX B OPTAaHU30BAaHHOM BUJIE;
U coxpaHeHue B BUJE OTYETA € MOCeAyIONIEH MOMpuKaIueid;

U co3maHue MoNb30BaTENbCKUX 3KPaHHBIX (OPM, 0OJIEryaroniux
paborty ¢ JIb B 1ienom.

1 locTaska Topapos : Gaza JaHubx (opmat Access 2000) g@
.__é OTKPEITE lﬁ KoHcTpykTop |-3] Cozaate | -~ | =n
OfbEKTEI ECD3.ﬂaHne DOPHE! B PEXHME KDHCprKTDpaE
] TabnHuel |E|_=J C03AaHME QOpME C NOMOWEHD MaCTERA
'_E'|=-| Sanpock: -S| 3aras NoAYMHEHHEA fopMa
-3  JarKazdme
E PopHel |
8 OTueTwl
& Crpatmusl
2 Makpackl
L Mogynn
Fpynnel
%] MsbpaHHoe

Puc. 6.68. OkHo B[]
C BbIGpaHHbIMY 06bEKTaMu PopMbI

Cozmanue HOBO#1 GpopMbl B MS Access MOXKHO OCYIIIECTBUTH C HC-

MOJIb30BAHUEM KHOTIKHU B okHe b/ npu nepexone k 00BEKTY

®opmbl (puc. 6.68). OmHAKO CYIIECTBYIOT U APYrHUe COCOOBI CO3-
JaHust opm.
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Hoeaa ¢opma

KOHCTRYETOR
i Mactep dopt

B'/‘ AeTothopMa: B cTonGel

e AETo(OpMa; NEHTOYHAA
AeTodopMa: TabnkMuHan

CamMoCTOATENEHOE CO3AaHHE ApTodopMa: cEOAHAA Tabnua

HOBOH thoprsl, AETOhOPMa: CEOAHAA AHATPaHHE
Anarpamma

CE0AHAA TAOMHLA

BhifEpHTE B KaqeCTES "

MCTOMHHES AAHHELS TAOMMULY MM
0,8 | OTHEHA

Sanpoc;
Puc. 6.69. [lnanorosoe okHo HoBas popma

HMeroTes cnemyromue BO3MOXKHOCTH co3aaHus popM (puc. 6.69):

U KoHCTpyKTOp — TMO3BOJISIET CO3/aTh HOBYIO (hOpMY cCaMOCTOs-
TENbHO C MCIOJIb30BAHMEM OKHa KOHCTpyKTOpa (hopm (mepe-
XOJl B 3TOT PEKUM MOKHO TaKXKE OCYHIECTBUTH C MOMOIIIbIO
komaHbl Co3nanue GopMbl B peskuMe KOHCTPYKTOpa, OToOpa-
skaemol B okHe B/, cm. puc. 6.68);

U Macrep dpopm — aBTOMATHUECKOE CO3/IaHKNE (POPMBI OJTHOTO U3
TPEX CTAHJAAPTHBIX TUIOB (B CTOJOEL, JIEHTOUYHYIO WU Tab-
JINUHYIO) Ha OCHOBE BbIOPAHHBIX MOJIEH (NMEPEXO] B 3TOT pe-
KM MOXHO TaKXe OCYLIECTBUTH C MOMOIIBI0 KoMaHAbl Co03-
Jnanue GopMbI ¢ MIOMONIbIO MacTepa, oToOpaxkaeMoid B okHe B/I,
cM. puc. 6.68);

U Astodopma: B cTo16el] — aBTOMATHUYECKOE CO3AaHUe HOPMBI ¢
MOJISIMU B OJIMH CTOJIOECLI;

U Astodopma: 1eHTOYHAA — AaBTOMATUYECKOE CO3AaHUE JIEHTOY-
HOW (pOpMBI;

U ABtrodopma: TadiumuHasi — aBTOMATHUYECKOE CO3JAaHME Tal-
JIMYHOU (HOPMBI;
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U ABtodopma: cBogHas TadJuIa — aBTOMATHYECKOE CO3JAHUE
(OpMBI B peXXUME CBOJHOU TAOIIHULIbL;

U ABtodopma: cBogHas auarpaMma — aBTOMATHYECKOE CO3/a-
HUe (OPMBI B PEKMME CBOAHON IUATPAMMBI;

U marpamma — co3mgaHue GOpMbI ¢ TUArpaMMONd;
U Coanas tadauna — co3jgaaHue Gopmbl O CBOJIHOM TaOIMLEH.

Haubonee mmpoxue BO3MOXKHOCTU MO CO3JaHUI0 (hOopM mpeasia-
raeT OKHO KOHCTpyKTopa ¢opm (puc. 6.70).

| #| Microsoft Access M

Egaﬁn Opaska Bua EBcTaska @opMaT  Cepedc OkHO  CNpaska BszanTe sonpoc -

: dopra =] -|I] Sk & U | = ‘ !

==l Dopmal : opma

D O L I

 SaronoeoK hophel

MaHenk 3nemenToB
N & |J\

& BepiHHH KOnoHTHT! Ad bl M) 2 6 M B =
: FET TSR EAYSE

# OBnacTe AaHHbIX _
. JaKazumK

Koa_ zaKkazqmka

4 HsHHH KONOHTHTY N

KoHCTRYETOR UM

Puc. 6.70. OkHO KOHCTpYyKTOpa hopMbI

Crenyer 3aMeTUTh, YTO TMEPEI TEM, KaK CO3/1aBaTh (popmy, HEOO-
XOOUMO ONpPEAENUThC ¢ Tadbmuield (Jimbo 3ampocoM), I KOTO-
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poii oHa co3naercs. Ecinu (popma uConb3yeT JaHHbBIE HECKOJIbKUX
TabnuI], TO PEKOMEHIYETCS TPEeABAPUTENILHO CO3/aTh 3arpoc,
KOTOPBIM BKIIFOUAET HEOOXOoauMmble AaHHble. Onpeaenutb JMbO
W3MEHUTb WMCTOYHUK JAHHBIX 715 (POPMBI MOXHO C TOMOIIBIO
IuanoroBoro okHa @opma (puc. 6.71), KOTOPOE MOXKET ObITH OT-
KPBITO € MOMOIIbIO kKoMaH bl CBolicTBa B MeHIO Bua 160 kHoOI-

KU Ha naHejau UHCTpymMeHToB KoncTpykrop dopm. s nosy-
YEHUS CBOWCTB BCEM (OpMBI B 1I€JIOM HEOOXOAMMO IICJIKHYTh
MBIIIbIO HA 3aTOJIOBKE OKHA KOHCTPYKTOPa (POPM.

dopMa M OTYET MPEACTABISIIOT cCOOOW TN OOBeKTa, 00jajaro-
UIMH CTPYKTYPHBIM AEJIEHUEM Ha 00J1aCTH, B KOTOPbIE MOXHO TO-
MECTUTb PA3HOOOPA3HBIE IJIEMEHTBI.

2T Dopma
DopMa b

MareTt daHHele ] CofkeiTHA I Apyrue I Boe ]

MICTOUHMI ZEMMEEA . JaKazymK hal

PHNETE o i e e

MoOpAAOK COPTHROBKM « v v v v v v o s

MpHMEHEHHE GUNETROE . . .. .. fa

PazpelukTe H3MEHEHHE . o . oo o0 o s fa

PazpewmTe YAANEHHE . v v v v s fa

PazpeluMTe A0DABNEHHE . . . . . .. . . fa

BEOA AaHHBIX .« o v v Het

THM HAOOPA 3AMHCER .« v v v v oo s AHHaMHUECK KA Habop

BNOKHPOBKE SAMMEEA . o ., v v e s OTCYTCTEVET

3arpy3HTE SHAYEHMA N0 YMONYaHKAD . a

Puc. 6.71. nanorosoe okHo ®Popma

Co3zgaHne U peJakTUupoBaHue (POPMbI MPOUCXOAUT HEMOCPEACT-
BEHHO B OKHE KOHCTpyKTOpa (Gopm (puc. 6.70), B KOTOpPOM MOTYT
OBITh BbIJENIEHBI cIeAyIolre 00IaCTH:

Q obaacms danmvix — 0051aCTb BBIYMCIIAEMBIX MMOJIEH, MpeaHa-
3HAUYCHHAs! U1 Pa3MeLLeHUs osied U3 TaOaMLbl UK 3aIpoca;
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U 3azonosox gopmur (komanga 3arosioBok/IIpuveqanne ¢popmbl B
MeHIO Bua) — ucnonb3yercs s 0TOOpaXeHUs 3arojioBKa U
JIaThI;

O npumeuanue gopmor (komanaa 3aromnosok/IIpuveuanne dopmsi
B MeHIO Bua) — ucnosb3yeTcst Jisl MOMEIIEHUs UHCTPYKLIUA,
CBSI3aHHBbIX ¢ 00wEel nHpopmaLuend No 3anoJHeHUI0 GOPMbI, a
TAaKXX€ HEKOTOpPOW o6uiei nHpopmauue, CBI3aHHON € BbIUMC-
JISIEMbBIMU MOJISIMU;

U sepxnuii u nuosxcnuii kononmumyast (komanga KoJIOHTHTYJIBI B
MEHIO Bua) — mnpenHa3HaueHbl Ui MOMELIEHUS HAa KaXJIOW
cTpaHuiie (POPMbl HEKOTOPOI MOCTOSIHHON MHPOPMALTIH.

Kpowme Toro, ¢ ucnonbzoBaHrueM KoMaHj kateropud Bua B okHO
KoHcTpykTOpa ¢opm (puc. 6.70) MOXKHO 100aBUTb CETKY M JIM-
HeWKy (st ynoOcTtBa KOHCTpyUpoBaHUsl (hOpMbl), OTOOpPA3UTH
CIMCOK MoJiell Tabiauubl UM 3anpoca (UCTOYHMK JAHHBIX IS
(OopMbl), BLIBECTH MAHENb 3JIEMEHTOB (JJ11 pa3zMelieHus: B obac-
T1X (OPMbI pa3IMUHbIX OOBEKTOB).

MNaHens 3NeMEeHTOB

i\ 4z abl [ 2 6 7 (BEE = i @Y= E N O%

Puc. 6.72. NaHenb 3neMeHTOB KOHCTPyKTOpa chopma

i penakTMpOBaHUSI BCEX 3JIEMEHTOB OKHA U OOBEKTOB, KOTO-
pble nomelarTcs B GOpMy, UCIOJb3YIOTCS CTAHJAPTHBIE TPHUEMbI
1 BO3MOXHOCTHA KOMaH/ MEHIO U MaHeJIe MHCTPYMEHTOB.

Crnenyer OTMETUTH BO3MOXHOCTU 3JIEMEHTOB YMPAaBJICHUS, KOTO-
phi€ IMPOKO WCHOIL3YIOTCS TMPU CO3MaHUMU (OPM U OTYETOB.
DJIEMEHTBI YMPABJICHUS BHIBOJISTCS HA 3KPaH C UCIMOJIb30BAHUEM
komaHapl ITaness 31eMeHTOB B MeHIO Bua 1100 ¢ UCIIOJIb30BaHU-

€M KHOMKH 2| Ha naHenu uHCTpyMeHTOB KoncTpykTop hopm. Oc-
HOBHBIC 3JIeMeHThI ymnpaBjieHus Ilaneanm sjemeHTOB (puC. 6.72)
MpUBEIEHBI B Tabm. 6.17.
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Tabsuya 6.17. OCHO8HbIE 371€MEHMbI YIIPAGNeHUs

KHonka

OnucaHue anemeHTa ynpaBneHusa

OCHOBHbI€ 3fIeMeHThI yNpaBreHus

Cnyxut anga Beoga 1 otobpaxeHusa TekcTa

(Hagnuce)

Mo3BonsieT pa3meLyaTb Ha hopMe TEKCTOBYIO HAAMUCH W
none Ans BBOAA AaHHbIX

(none)

ConepXnT HeCKONLKO BhIKMouaTteneii, nepeknioyareneii n

NaKKOB

(rpynna ®

nepeknio-

vatenen)

CBs3aH C NOrMyeckUM Nnonem 1 MoXeT HaxoAWTbCS B ABYX
COCTOSIHUSAX: HEXKATOM NGO 0TXaToM. BbikmiouaTenm mo-

(BblKITHO- ryT 6biTb AOGaBNEHb! B rpynny

yartenb)

PaclumpeHHble 3N1eMeHTbI YyNPaBneHnsl BBoAa AaHHbIX

Wcnonb3yeTcs ANs YCTAHOBKU NepeKniovaTenei B rpynne,
B KOTOPOW TOMbKO OAWNH MOXET ObiTb aKTUBHbLIM

(nepeknio-

yartenb)

OB6bI4HO ncnonb3yeTcs AN 0ToOpaXKeHUS NTOrMYecKoro
TMNa AaHHbIX. Pnaxkm MoryT 6biTb 0O bEANHEHDbI B rpynn

(bniawok) a ry a pynny

MpeactaenseT coboi packpblBalOLWMIACA CNNCOK 3Have-
HWUA, B KOTOPbBIA MOXHO BBOAUTb TAKKE U APYr1e 3Ha4YEeHUA

(nomne co

CMNCKOM)

Cnncok 3agaHHbIX 3Ha4YeHun ansa yaobctea BBOAA AaHHbIX

(cnucok)

WcnonbayeTcs Ans BLI30BA MAKpOCa, 3anycka NporpaMmb|
Ha VBA unn gns BbINOSIHEHNS KaKoro-nmoo AencTeund

(KHonNnKa)

(BKnagka)

OTo6paxaeT HECKONMBKO CTPaHWL, B BUAE Nanky ¢ BKNag-
Kamu

327
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Ta6bnuya 6.17 (npodomkeHue)

KHonka

OnucaHue anemeHTa ynpaBneHusa

Pacw

WUpPEeHHbIe NNeMeHTbI ynpaBneHnsda BBoaa AAHHbIX

(nopunHeH-
Hasa dopma/
oTyeT)

MosBonseT oToGpas3nTb ewe ogHy hopmy (Mnm oTyET) B
OCHOBHOM 06bekTe

OnemeHTbI ynpaBneHus rpacdukon

OTo6paxaeT Ha 9KpaHe PUCYHOK

(pUCyHOK)

Copepxnt 06bekT OLE, pucyHoK, anarpammel, 3ByK, BU-
€0, HE CBA3AHHbIE C Nonem Tadbnuubl

(cBoGopgHas

pamka

obbekTa)

i Copepxunt 06bekt OLE nnn pucyHoK, CBA3aHHLIE C NONeM

Tabnuubl

(npucoeau-

HeHHas pam-

Ka 00bekTa)

= OB6bI4HO Mcronb3yeTcs B OTYETaX U co3faeT paspbis cTpa-
HUUbl. OfHAKO MOXET ObITb MOMELLEH B MHOTOCTPAHUYHYIO

(paspbiB dopmy

CcTpaHuubl)

Wcnonb3yeTcsa Ans pasgeneHnsa SNeMEeHTOB yrpaBnieHns
nn6o B3anMOCBA3AHHbIX AaHHbIX

(NUHKnA)

El Wcnonbayetcsa Ans sblaenexdns nubo pasgeneHns ane-
MEHTOB (DOPMblI

(Npsimo-

YrOnbHUK)

DononHnTenbHbIe KHONKKU

(BbIGOP
06BEKTOB)

Mo3BoNSAET BbIAENUTb HECKONBKO 0OBLEKTOB B rpynny 1
paboTaTb C HAMW KaK OAHUM LieNbiM
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Tabnuya 6.17 (okoH4yaHue)

KHonka OnucaHue anemeHTa ynpaBneHusa

DononHnTenbHbIe KHONKKU

B MS Access umeeTca 60IbLIOE KONMYECTBO MacTEPOB,
NO3BONALIMX ONTUMM3NPOBATL PaBOoTy C Pa3NNYHLIMIA
(mactep) JnemMeHTamun, NoMeLaeMbIM1 Ha hopmy (MMBo oTueT).

AKTMBU3MPOBaHHAs KHOMKa MacTepa CBUAETENIbCTBYET O
TOM, YTO Npu paboTe C KOHKPETHBIM 0OBLEKTOM NaHenm
3J1EMEHTOB 3anyCcTUTCA COOTBETCTBYIOLLNIA MacTep

[aHHasa KHOMKa NO3BONSAET OCYLECTBATL BbI3OB APYrnxX
06BbeKTOB, KOTOpble MOTYT ObITb pa3meLleHbl Ha hopme
(apyrue

ANIEMEHTbI)

Cy[ueCTByIOT TPXU OCHOBHbLIX TUIIA 3JICMCHTOB YIIPABJICHUS.

Q Ilpucoeounennvie snemenmvt ynpasieHusi — 3IEMEHTbI YNpaB-
JIeHUsI, KOTOpbIe CBsi3aHbl ¢ moyieM Tabnuupl. [Ipu BBojE 3HA-
YEHMS B TPUCOCIMHEHHBIN 3JIEMEHT YNPaBJIEHUS TOJIC TAOIMIIbI
B TEKYIIEH 3amicu aBTOMATUYECKH OOHOBIISIETCSI.

U Csob600ubie snemenmol ynpaenerus — 3AEMEHTBl yIIPaBICHUS,
KOTOPbIE COXPAHSIIOT BBEJEHHYIO BEIIMYMHY O€3 OOHOBIIEHHUS
noJig Tabmuibl. OHU UCTIONB3YIOTCS JUIsl OTOOpaXKeHUsl TeKcTa
¥ 3HAQYCHUH, KOTOPBIE JOJDKHBI OBITH TMEperaHbl Makpocam
(HampuMep, KHOMKA, pamMKa, HaAmuch W T. A.). CBOOOJHbIE
9JIEMEHTHI YIPABJICHUs MPEIHA3HAYEHBI IJI1 COXpaHEHUST 00b-
€KTOB, KOTOPBIE COJiepXaTcs He B TabJMIle WM 3arpoce, a B
camoii hopme.

Q Bowtuucnsiemvie snemenmol ynpasietus — 31EMEHTHI yIIPABJICHNUS,
KOTOpbIE CO3JAI0TCS HAa OCHOBE BBIYMCIISIEMBIX BbIpaXKEHUI
(HampuMep, BBIYKUCIISIEMBIE OIS, KOTOPbIE MOXHO CHOPMUPO-
BaTh B peXKUMe KOHCTPYKTOpa Gopm).

IMpuembl pabOTHI ¢ 3JIECMEHTAMU YITPABJICHUS, TAKUE KaK MOMeEILe-
HUE UX B (popMy, BblJeNeHHEe, U3MEHEHME MECTOIOJIONKEHUS, pas-
MEpPOB M T. . aHAJIOTUYHBI mnpuemMaM paboThl ¢ TpadUueCKUMH
00BEeKTaMU.
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Bce o6bexThl popmbl (cama popma, obsiactu GOPMBbI, 3JIEMEHTHI
U T.J.) OOIagar0T pa3jauyHbIMM CBOWCTBAMM, [JIS TOJIyYEHUS

JIOCTyINa K KOTOPbIM HEOOXOIMMO;

U BbIIETUTH HEOOXOIUMBIN 0OBEKT (POPMBI;

O Bocrogsib3oBarscs KkoMaHa0i CBoiicTBa B MEHIO Bua vy KOH-
TEKCTHOM MEHIO JTUOO KHOIIKOU Ha MaHeId MHCTPYMEHTOB

KonctpykTop ¢opm;

U 3agaTh HeoOXoaMMBbIE CBOMCTBA B OKHE CBOMCTB (puc. 6.73)
BbIOpaHHOTO 00BeKTa (OKHO CBOWMCTB MpEACTAaBISET COOOM
HaboOp pa3IUYHBIX KAaTETOPHid, 3aBUCIIIMX OT BBIOPAHHOTO
00BEKTa U PACIIOJIOKEHHBIX Ha COOTBETCTBYIOIIMX BKJIaJKax

OKHa).

2F Knonka: Kronka?

KHonka2 W
MakeT lﬂ,aHHblE ]Coﬁbmdql Apyrie ] Bre ]
MOAMMCE « v e e e FHonkaz
PHEYHOK 4 o0ttt en e n et an o (OTCYTCTEVET)
THOPHCYHES 2 v v v n o va s BHEAREHHEIR
MPOSEEYHBIA o v v e n e n s e e HeT

AAPEC THMEPCCEIMEM o o v v v v v v
AONONHMTENEHBIA 3APEC . v v v v 0w

BRIBOAHIIKPAH « v v v v v vv v ve o s fa
PEsMMBEIEDAZ . v oo v Breraa
OTNEEAMOEPAA o o v v v v v va s 2, 295Cm
OTEBEPXHEMOKPAA o o v v v v v v v s 1,499cH
L = 4,101cH
BBICOTA . v v v v v i e v oo ans 1,101cH
LEET TEECTAE . v v v oo e a o a s -2147453630

Puc. 6.73. OkHO CBOICTB anemMeHTa ynpasneHus

Hrak, ans co3panusi popmbl HEOOXOAUMO BBIMOIHUTH CIIEAYIO-

LIYIO MOCIEA0BATEIbHOCTD JICUCTBUM:

1. Onpengenuts Tabmuipl OO 3ampochl, i KOTOPBIX Oyaer

cozmaBatbcs popma.
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2.

Bocnonb3oBaThesi, HanpuMep, koMaHnoi Co3znanue ¢opMbl
B pEXMME KOHCTpyKTOpa, otoOpaxaemoil B okHe B/ (cM.
puc. 6.68).

. B okHe koHcTpykTOpa (hOopM 0TOOpaA3uTh 0OIACTH, KOTOPHIE

OyAyT NCMOIBL30BATHCS TSl CO3AAHMS MAKeTa (POPMBI.

W3menuts (Mpu HEOOXOAMMOCTH) pa3Mep oToOpaxaemMoi
(¢ opmbl, 100aBUTH IMHEWKY U ceTKY (1)1 yn00CTBA).

5. BbIBECTM CTMCOK MOJIEW U 3JIEMEHTOB YNPABJICHUS.

6. Jlo6aBMTh HEOOXOIMMBIE JIEMEHTbI B KAX/bIA pazuen (OpMbl.

7. Ilpumenuts popmaTrpoBaHue K oObekTaM M paszaenam Qop-

10.

MBI, 32/1aTh CBOKCTBA 0OBEKTOB, PA3JENIOB U (OPMBI.

ITpocmoTpeTh roTtoByo (opmy (komanaa Pexum dopmbl B
MeHi0o Bua nmubo kHomka Ha TMAaHEeNu WHCTPYMEHTOB)
KonctpykTop dopm.

BHectu (mpu HEOOXOAMMOCTH) JIOTMOJHUTEIbHBIE U3MEHEHHUS
(xomanna KoHCTpyKTOp B MEHIO Bun).

CoxpaHutb hopmy.

Ipumep. Coznmate hpopMy 11 BBOJA U OTOOPAXKEHUS JTAHHBIX B
tabauue "3akazuuk" ¢ BO3MOXHOCTBIO MPOCMOTPA BCEX CACIIAH-
HbIX 3aKa30B.

Pewenue.

PesynbTaT pewieHus mpuMepa rnoxkasaH Ha puc. 6.74.

s perienust npuMepa HeoOXOAMMO:

1.

[TepeiiTi B pe)xuM KOHCTpYKTOpa (opM (BbIOpaTh, HATIPUMED,
komaHay Co3zanue (popMbl B pe;kHMe KOHCTPYKTOpa, oToOpa-
)kaemyro B okHe B/l kak moka3zaHo Ha puc. 6.68).

. Onpenenutb B cBOlCTBax GOpMbl TabIMLY Baxasunx B Kaye-

CTBE HMCTOYHMKA MaHHBIX (puc. 6.75). JAnsg 3TOro memdykom

MpPaBOi KHOMNKHU MBIIIHY MO KHOMKE (cM. puc. 6.70) BbI3BaTh
CUCTEMHOE MeHI0 (OpPMbl M BOCHOJB30BATHCS KOMAaHJIOU
CoiicTBa.
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==l 3aKa3umicn M 3aKa3bl | Popma

=[]

SAKA3HYHUKH U 3AKA3bDI

Koa_ sakasgMea: I 2 4 | » | 14 ‘ »l ‘ (X3

“]

Hazparmie: IBeta

Anpec: I.!'Iyw.xuuu, 22-5
TeaedoH: I 2222922

Care nasreste 3axaser

Koa_ sakasa | Aara_ BenucKA | fara_ ucnonHeHus CnraTa
2 05.08.2000 05.08.2000

* [

3anHCe! |4| 4 ” 1k |H |HK| Hz 1

o Er

Puc. 6.74. dopma "3aka3umkm n 3akasbl”

3. BbiBecTH Ha 3KpaH 00JACTh 3aroJIOBKOB M MpUMEYaHuil pop-

Mbl, JIMHEMKY U CETKYy, MaHEeNb 3JEMEHTOB U CIHUCOK
(xomaHabl 3arosoBok/IIpumeyanue ¢opmpl, JIuneiika u

noJjuen
Cetka,

ITanean saemenToB 1 CHHUCOK 1MoJ€H COOTBETCTBEHHO B MEHIO

Bun).

4. Jlo6aBuTh B 00JIACTh JAHHBIX C MOMOIIbIO MBIIIN HEOOXOMAU-
MbIE 3JIEMEHTBI: TIOJSl JAHHBIX M3 CIUCKA MoJiel Tabnullbl 3a-
xasunk, KHOIKU IO pabore ¢ 3amucsiMu (00bekT KHomka u
o0bekT IlomunHenHas ¢opma/oTdeT Ha TAHEIH 3JIEMEHTOB).
Hanuuue BCTPOEHHBIX MACTEpPOB MOMOTAET OCYIECTBUThH He-

00XoAaMMBbIE OTIEPALIMU IO JOOABJIEHUIO OOBEKTOB.
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7 Dopma
MopMa {E"3
MareTt daHHele ]CDSbITHﬂ I Apyrue I Boe
MCTOHHMK Z8MMCEA v v v w0 a s Jakazdme J
PHNETE o i e e
MoOpAAOK COPTHROBKM « v v v v v v o s
MpHMEHEHHE GUNETROE . . .. .. fa
PazpelukTe H3MEHEHHE . o . oo o0 o s fa
PazpewmTe YAANEHHE . v v v v s fa
PazpeluMTe A0DABNEHHE . . . . . .. . . fa
BEOA AaHHBIX .« o v v Het
THM HAOOPA 3AMHCER .« v v v v oo s AHHaMHUECK KA Habop
BNOKHPOBKE SAMMEEA . o ., v v e s OTCYTCTEVET
3arpy3HTE SHAYEHMA N0 YMONYaHKAD . a
Puc. 6.75. 3apaHne Tabnuubl 3akasunk B KAYECTBE UCTOYHUKA AAHHbIX
anst hopmbl
=5l JaKazumem u 2aKaibl : tpopma E]@
|‘|-1-|-2-I-3-I‘4-I‘E-I-S-I-?-I-B‘I-S‘I-IO‘I-1|-I-12-I-13-I‘14-I‘15-I-IS-I-I?-E|
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Puc. 6.76. O6nacTb AaHHbIX B peXNMe KOHCTPYKTOp chopm
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5. C nmoMmoIiplo KOMaH/I MEHIO M TaHelleli HHCTPYMEHTOB OKHa B
peXxuMe KOHCTpyKTOpa (OopM MPOU3BECTU HEOOXOJIMMOE pe-
JaKTUpOBaHUEe U (popMaTHUpOBaHUE JTEMEHTOB, Pa3MEIICHHbIX
B obyactu JaHHbIX (puc. 6.76).

6. lo6aBuTh B 00JIACTh 3arOJIOBKOB U IpUMedaHuid GopMbl 00b-
ekTbl Haanmucebr u BBECTU COOTBETCTBYIOLIMKA TekcT. ITpousse-
CTH HEOOXOauMOE peaakTupoBaHue (puc. 6.77).
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Puc. 6.77. Pexunm KOHCTpyKTOpa chopm CO BCemMu 0ObekTamm
ans cdopmbl "3akasunku 1 3akassl"

7. Bp13BaTh OKHO CBOMCTB (popMbl U Ha Bkiaaxe Makert ycraHo-
BUTH 14 noJisi Knonkn nepexona onuuio Her.
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8.

[IpocmoTpers MakeT (opMbl, MCHOIb3ysh KomaHay Pexum

(¢opmbl B MeHI0 Bua 1mbo KHOMKY Ha MMaHEeI UHCTPYMEH-
T0B KoHcTpykTOop dopm.

Coxpanutb GopMy 1MoL UMEHEM "3aKa3uMKHU U 3aKa3bl'.

Co3pnaHue oT4yeToB

I'maBHOe Ha3HaYeHHE OTUYETOB — IIpEACTaBIeHNE JAHHBIX, HAXO-
nsmyxcs B B/I, B y1oOHOM B BUJIE € LIEIbIO UX MOCIEAYIONICH pac-
MeyaTKy JTUOO HCIONb30BAHUS B KA4YeCTBE BU3YaIbHO-CIPYIIIIU-
poBaHHOI MH(GOPMALIMH.

CO3,ZIaHI/IC OoTUCTa MNpPEAYCMATPUBACT BbIIIOJIHCHHUEC CIICAYIOMINX
OCHOBHBIX 3TaIlOB.

1.

Onpenenenre MakeTa otduera. Ha JaHHOM 3Tarne HEOOXOAUMO
OTIPEJIETUTD 1IeJIb OTYeTa U COCTABUTHL O0IIee MpeAcTaBIeHHE
0 TOM, KaKOTO BUJa OyJIeT OT4YeT. DCKU3 OTUETa MOXHO BbI-
MOJIHUTh Ha Oymare Ju0O ¢ MOMOIIbI0O OKHA KOHCTPYKTOpa
otyetoB MS Access. IIpu 3ToM cieayeT ydyecTb, YTO OTYET,
co3aBaeMbli B JanbHelieM cpeactBaMu MS Access, MOXeT
BKJIIOYATH:!

e KEpapXUIo B NPEACTABJICHUU JAHHBIX (C MOMOILBIO COOTBET-
CTBYIOIIUX TPYNITUPOBOK MO HEOOXOAUMBIM TOJISIM);

e (opMUpOBaHUE 3aTOJOBKOB M TPUMEUYaHU, KaK ISl TPYIII
JTAaHHBIX, TAK U JIJIS1 BCETO OTYETA;

® HCIIOJIBb30BAHUEC HCO6XOI{I/IMI>IX BbI‘-II/ICIICHPIﬁ, KakK JJId TpyIrIl
JAHHBIX, TaK U I BCETO OTUCTA,

o (I)OpMI/IpOBaHI/IC KOJIOHTHUTYJIOB IJId BCET'O OTUYCTA.

Coop nmannHbix. Ha 3ToM 3Tame HeoOXOAMMO OMpPEAENTHUTD,
Kakas tabnuua nubo 3ampoc OyAEeT CIYXWThb HMCTOYHUKOM
JaHHBIX JUJIS1 co3laBaeMoro otdera. Ecnu HeoOXomumasi WH-
¢hopmanus MPUCYTCTBYET B PA3JIMUYHBbIX TaOIMIAX U HE CO3/1a-
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HO MOJXOJALIETO 3aMpoca, PEKOMEHAYETCS MEPES CO3JaHUEM
OTUYeTa OMPEAENIUThCS ¢ HEOOXOAMMBIMU TMOJSIMA U CO3/1aTh
3ampoc, KOTOPbIA OyAeT CIyX UTh UCTOYHUKOM JAHHBIX JJIs
OoT4eTa.

3. Co3paHue oTyeTa, HAMPUMEP, C MOMOUIBPIO KOHCTPYKTOpPa OT-
4yeToB. [Io Mepe HEOOXOTUMOCTH CO3/1aBAEMBbIil OTUET MOXHO
npocMaTtpuBatb B 3KpaHHOM PCKHUME W BHOCUTb COOTBCTCT-
BYIOILIME KOPPEKTUBLI. [To OKOHYaHUM pabOThI HAT CO3AAHUEM
OTYETa Ero0 PEKOMEH/1YETCsI COXPAHUTb.

4. PacneuaTtka oTdyera IMOO MCMONB30BAHUE €rO JAJIs JAPYTHX lie-
JIEW (HarpuMep, NOArOTOBJIEHHbIM OTYET MOXHO OTIPABUTb I10
9JIEKTPOHHOM MouTe, BbIOpaB B MeHI0 @aii1 nyHKT OTnpaBuTh,
komaHny CoolmeHne (Kak BJIOKEHHE)).

i JocTapka Topapoe : Daza JaHHbx (opmat Access 2000) E]@

L MpocuoTp B KoncTpyeTop g Cosaate | ~ | 2a u-
OBEeKTE COZAEHME OTUETE B PEMMME KOHCTRYKTOPE
1 Tabnmue {C03AAHME OTHETE € NOMOWEHD MACTERE)
i Fakazame
_E',—_.I Janpockl
£ 3aKazumkM M Mx 3aKaskl
E= Dopre =
f9  CToMm_ToE&pa M HANO _OTHMCNEH CO CTOMM_K&¥A_ Npoa_T
i OTueThl | i Toeap

Y& Crpatmul
Makpockl

@
& Moaynm

Ipynnel
3] W=zOpaHHDE

Puc. 6.78. OkHo B[] B pexxume oTyeToB
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Hoebib oTue T

KOHCTRYETOR

= MacTep oT4eTOE
B’ -| ABTOOTUET: B cTONGEL,
L AETOOTHET! NEHTOHHEIR
MacTep AHArpati
CaMOCTOATENEHOE CO3AaHHE MoYTOBRIE HAKNEAKK
HOBOr 0 OTHYETA,
BrIBGEpHTE B KEUECTES w

METOYHHES A4dHHEL TaSJ'IMLl.‘:.'I HH
Zanpoc;

0,8 | OTHEHA

Puc. 6.79. [Jnanoroeoe okHo HoBbIA oT4YeT

B MS Access €cTb MHOT'O BO3MOYHOCTEN CO3/1aHUSI OTYETOB (BbI-

OpaTh KHOIKY B okHe BJI), oHn mokazaHbl Ha puc. 6.78 u
6.79.

U KoHCTpYKTOp — TMO3BOJISIET CAMOCTOSITEIIBHO MPOEKTUPOBATH
U CO3JaBaTh OTYETHI (IIEPEXO/L B 3TOT PEKUM MOXKHO OCYIIECT-
BUTH € MOMOIIBIO KoMaH bl Co3/1aHHe 0TY9eTa B pe;KUMe KOHCT-
pyKTopa, orobpakaemoii B okHe B/).

U Macrep 0T9€TOB — ABTOMATHMYECKOE CO3JAAHUE OTYETA HAa OC-
HOBE BbIOPAHHbBIX MOJIEH (IIEPEXO B 3TOT PEKUM MOXKHO TAKKE
OCYIIECTBUTD C MOMOIIbI0 KoMaHAbl Co3xaHne oT9eTa ¢ MoMo-
bI0 MacTepa, oToOpakaeMoii B okHe BJI).

O ABTooOTYeT: B €TOJI0€I] — aBTOMATUYECKOE CO3JaHUE OTYETA C
MOJISMU, PACIOJIOKEHHBIMU B OJIUH CTOJIOELI.

U ABTOOTHYET: JIEHTOYHBII — ABTOMATHYECKOE CO31aHUC JICHTOY-
HOro oT4yera.

U Macrep quarpamMM — CO3JjaHUE OTYETA B BUJIE IUATPAMMBI.

U IMouroBble HakJeiiknm — co3faHue OT4YeTa, OTPOPMATUPOBAH-
HOT'O B BU/IE /IJTS M€YATH MOUYTOBBIX HAKJIEEK.
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Haunbonee mwnpokue BO3MOXHOCTM MO CO3JAHMIO OTyera (110
a”Hayjoruu ¢ GOpMOi) mpeaaraeT OKHO KOHCTPYKTOpPA OT4YETa

(puc. 6.80).

| #| Microsoft Access
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Puc. 6.80. OkHO KOHCTpYyKTOpa OT4YeTa

Co3gaHne M PEelaKTUPOBAHME OTYETA MPOMCXOJSAT HEMOCPEICT-
BeHHO B okHe OT4er (puc. 6.80), B KOTOPOM MOI'YT OBITh BBIAEIIE-

HbI CJICAYIOIIHC obmacrtu:

U 3azonosox omuema (komanga 3arosoBok | IIpumedanne ordera
B MeHIO Bua) — pacnosiaraercsi TOJbKO OJMH pas, Mepeja Bepx-
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HUM KOJIOHTHUTYJIOM, B OTYETC Ha TMTyJIbHOfI CTpaHUuUC U CO-
ACPXHUT OOBIYHO 34roJIOBOK, CBEACHUA O 1aTC U BPCMCHU,

U sepxnuit u nuosicnuti konoumumyast (komaHnaa KoJIOHTHTYJIBI B
MeHI0O Bua) — pacnosiararorcss 0o yMOJYAHUIO HA KaXJ0Hu
CTpaHHUIle OTYeTa. B BepXHUI KOJOHTUTYII MOXXHO MOMECTUTH
HHpopMaIUI0 O TONAX, €ClIM OTYeT OyAeT MpEACTaBIeH B
TabNMMYHOM BHje. B BepXHUU MO0 HMKHUA KOTOHTHUTYJIbI
MOYHO MOMECTUTb HyMepaIuio CTPaHUII, JIOTOTUIT OPTaHU3a-
LUK U T. I}

U 3a201060K 2pynnel — pacnojiaraeTcsi B Hayajae HOBOW rpynmbl
3anmuceii, KoTopasi OmpeAenseTcs OOIIHOCTBIO 3HAYECHUI B
rpynnupymoileM fnoJie. B 3arofioBke rpynnbl MOXET pacnosa-
ratbCs 1oJie, KOTOPOe COACPKUT IPYIIY 3aIMCei, a TaAKXKe 3a-
TFOJIOBKM MOJIEH JAHHBIX, KOTOPbIE SIBJISIOTCS MOAYPOBHEM JIsl
rpynnbl. Tak Kak rpymnmna 3ajaaercs s OMPEeAeIEHHOroO MoJls,
TO JUJ1s1 OTOOpakeHHUs] HEOOXOAMMOW IPyMIibl B OKHE KOHCTPYK-
TOpa OTYETOB HEOOX0AMMO BblOpaTh kOoMaHay CopTHpoOBKa u

rpyNIMpoBKa B MeHIO Bua mubo BOCMoib30BaThbCsl KHOMKOM
Ha MaHeIu UHCTPYMEHTOB KoOHCTpyKTOp 0T4eTOB. B OTKpBIB-
meMcs quajaoroBoM okHe CopTHpoBKa B rpynnupoBka (puc. 6.81)
CIeNyeT BBLIOpPATh MOJSL, MO KOTOPBLIM OYJAET MNPOBOAUTHCS
TPYNIMUPOBKA JAHHBIX, 3aJaTh BUJ, COPTUPOBKU U OTNPEICIUTD
00j1acTH, BBIBOJMMBIE B OTYET (3aroJIOBOK U TMPUMEYAHUE
CpYIbI);

U obracme dannvix — 00aCTh, IpeAHA3HAUCHHAS TS pa3Melle-
HUSI TIOJIed M3 TaOIMIbl WM 3ampoca, BbIYMCISIEMbBIX TMOJEH.
3Ta 0671aCTh BHIBOJUT OCHOBHYIO YACTh IAHHBIX OTYETA;

O npumevanue 2pynner — pacrionaraercst B KOHLE T'PYMIIbl 3aIu-
CE M MCNOJB3yETCS, B OCHOBHOM, JUJIsl MOMELIEHUS BbIYMCIIsIE-
MbIX [OJIEd € HMCHOJb30BAHUEM CTATUCTUYECKUX (YHKUMA
(Hanpumep, o6111ee KOJMUYECTBO 3aMMUCEN B TPYIINeE);

U npumeuanue omuema (komanga 3arosopok | Ilppmedanne orde-
Ta B MeHI0O Bua) — pacrnonaraercss TOJbKO OJUH pa3 B KOHIIE
OTYETA U MOXET COJEPKAThb HEKOTOPYIO CBOJHYIO MH(popma-
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185010 000 BCeM OTueTe. le/l neyaTtu NpuMeyaHue OT4Y€Ta BHIBO-
AUTCA nEpe] HUXKHUM KOJIOHTHUTYJIOM HOCJICILHCﬁ CTpaHULBbI.

[¢= CopTHpoeka M rpynnHpoeka
MonelEbipakeHme | MopaA0K COPTHPOBKH [
M NaTa_BbinMckm _~ | Mo eozpacTanmo =

CEOHCTES FPYNMel

SaronoEok rpynel Ha

MpHMedaHHe rpynnel  Ja
DToBpaMEHHE ZArON0EKS

I pyANMpoEKa Mo nonHoMY sHaYeH

TRy Nk
MHTEpEan 1
He pazpblEaTh HeT

Puc. 6.81. JuanoroeBoe OkHO
CopTUpoBKa ¥ rpynnupoBKa

OCHOBHbIE TPUEMBI 110 CO3JAHUIO OTYETA B PEXXUME KOHCTPYKTO-
pa: pa3MellleHHe OCHOBHBIX 3JIEMEHTOB B OTuUeTe (MX PeJaKTHUPO-
BaHue, (hopMaTUpOBaHUE, U3MEHEHUE CBOUCTB U JIp.) aHATTIOTUYHO
rnpueMam paboThbl B KOHCTPYKTOpE GOPM.

Crenyer oOpaTUTh BHUMaHKUE Ha TO, YTO HUCMOJIb30BAHHME BbIYHC-
JSIEMBIX TIOJIEHd B OTUYETE MOXKET MPOUCXOIAUTH B PA3IMUHBIX 00-
nactsix. B ciyuae BbIUMCHCHUS 0jisi 00HOU 3anucu HEOOXOIU-
MO BCTaBUTb BBIUUCIIIEMOE TOJIe B 00JIaCTh JAHHBIX; 0Jis 2Pyl
3anuceil — B 3aroJIOBOK JIMOO NMPUMEUYAHUE TPYNIbL; 0/ist 8ceX 3d-
nuceil — B 3aTOJIOBOK JTUOO MpUMeYaHUe OTYeTa.

g popMupoBaHUS BBIYUCIISIEMOTO MOJIA B OKHe CBOHCTBA 3TOTO
noJjisi Ha BkJjajike /lanHbie BBOAITCS HEOOXOAMMBIC BbIPAKEHUS C

HCITOJIb30BAHUEM KHOIIKHU .

Tak kak oT4eT MpeAHA3HAYECH, B MEPBYIO OUEPEb, I EYATHOTO
MPEACTABJICHUS, PEKOMEH/IYETCS MEPE]l OKOHYATEIIbHBIM COXpaHe-
HUEM OTYETA MPOCMOTPETh €ro OOILIMI BUJ U BUJI C pa3ACICHUEM
Ha cTpaHullbl (COOTBETCTBEHHO koMaH bl OoOpaszen u Ilpeasapu-
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TeJIbHbIA MPOCcMOTP B MeHIO Bua), a Takxke BbIOpaTh napamerpsl
€ro pasMelleHns Ha cTpaHulie (komaHaa ITapameTpsl cTpanuisl B
MeHio @aili). [leyaTh 0TUETA OCYLIECTBIISIETCS ¢ UCHOJIb30BAHUEM
xoMmaHas! Ileyats B MeHIO Paiii.

Ilpumep. PazpaboraTh OTUET [UJIS1 BHIBOJA BCEX 3aKA30B, CHIEJIAH-
HbIX KOHKpeTHOU (pupmoii. UTorosas nupopmanus no Kojam4ect-
BY CHEJIAaHHBIX 3aKa30B JOJDKHA ObIThb MPEJICTABICHA B KaXa0u
rpynmne "3aka34uk" U B KOHIIE OTYeTA.

Pewenue.
PesynbraT pelueHust npuMepa rnokasaH Ha puc. 6.82.

IIpenBapuTEIbHO YCTAHOBIIEHO, YTO JUISl CO3MAHUS OTYETA 3akaz-—
UMKM WM MX 3aKasel H€O6XO,Z[I/IMbI CICOAYIOME IIOJA! HasBanue
(Ta6J‘[. 6.8), Kon sakasa, [Jara Bommcku W JlaTa MCHOJHEHNMA
(Tabmn. 6.10), ampec nocrasxu (Tabi. 6.9). B oTueTe HeoOXOAUMO
BBIIIOJIHUTb TPYNINUPOBKY IO MO0 Hazsauue ((GUPMA 3aKa3UMKa),
JUTSL KaXIOW TPyHMbl BBIYUCIUTH OOLIEe KOJUYECTBO 3aKa30B, a
Takxe olllee KOJM4YecTBo Ajist Bcero oruera. s odopmiieHus
OTYETAa MOXHO HCIIOJIb30BaTh HEKOTOPYIO NOIMOJHUTEIbHYIO MH-
(opMaLuIO, KOTOPYIO MOKHO IMOMECTUTb B KOJIOHTUTYJIbI.

Pa3pa60TKa OT4YCTa B COOTBCTCTBUU C 5TUM IIPUMEPOM BKIIIOYACT
CJICAYIOLIMUC dTAIlbI:

1. Tak xak B B/] HET COOTBETCTBYIOIICH TaOMMIIbI UK 3aIlpoca,
HEOOXOJMMO CO34aTh 3ampoc Ha BbIOOPKY AaHHbIXx — "Jlo-
CTABK4 3aKa30B 3aKa34uuKaM', KOTOPbIHA COAEPKUT HEO0OXOau-
Mbl€ T10J1s1 U3 Tabi. 6.8—6.10.

2. IlepeiiTu B peXXUM KOHCTPYKTOpa OT4eTa (BbIOpaTh, HaIpu-
mep, komanay Co3ganne 0T4€Ta B pesKMMe KOHCTPYKTOpa, OTO-
Opaxxaemoii B okHe BJI).

3. OnpenenuTh B CBOKMCTBax or4deTa 3ampoc "JocTaBka 3aka3oB
3aKa3uumkaMm' B Ka4eCTBE MCTOYHUKA 3amuceid Ha Bkjaake Jlan-
Hble (HATPUMEDP, UCMOJIb3YsI KHOMKY BbI30BA CUCTEMHOTO MEHIO

(dhopMbl E BEPXHEM JIEBOM YTJIy MAKETa).
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12 3aKazuMKM M HX FaKaibl : OTUET M

Jaxassr

T fmapmm 20080, Cpawg (13
IB:00:4

Haz pame: 5+

Eb 15r0ec THO 38R0 0r 1

Eog_jamya JaTA_ FRODOCK JATA MOTIOAHEH  AJpec JoCTARH

11 33.13.199% 33.13.199% Tomarr 56

Hasz pame: Alph o

FiAROeC THO IAENIOF |

Eoj_jwmia  JATa_ FROmek JATA MOTIOAMEM  AJpec ZOCTABH

= 03.11.2001 03.11.2001 Naoora 11-4
1 02.09.2000 02.09.2000 Aaoorall-d
Has same: Apple
Fb AFCTRC THO 3AEAIOR 4

Hog_jwmia  JaTe_ mromek JATA_ MOTIAHEM  AJpec ZocTanH

CTpaHHLa; H|1|| 1 P|H| LI | Moz

Puc. 6.82. Otuet "3akasunku n nx 3akasbl"

4. BbiBecTd Ha 3KpaH: 00J1acTh 3arOJIOBKOB M MPUMeUaHUil Gop-
Mbl, JIMHEHKY U CETKY, MAHE/Ib 3JIECMEHTOB WU CHMUCOK MOJIEH, a
TakKe 0O0JIacThb 3arojoBKa TPYIIbI JJIs IIOJ Hassanue
(puc. 6.83), BOCIIONIB30BABIINCH COOTBETCTBYIOIINMH KOMAaH-
naMu B MmeHio Buj,.
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[ CopTHposka M rpynnHposka
MonelEbipakeHme | MopaA0K COPTHPOBKH [
[EEM HazeaHme _~ | Mo eozpacTanmo =

CEOHCTES FPYNMel

SaronoEok rpynel Ha

MpHMENaHHE rpYNNEl HeT BrIGOp NONA MK BEOL

I pyANMpoEKa Mo nonHoMY sHaYeH BbIPa#EHMA ANA COPTHROBKHK
MHTEpEAN 1 HIH TR INHPOERH

He pazpblEaTh HeT

Puc. 6.83. [lnanorosoe okHO COpTUpPOBKaA M rpynnupoBKa

5. J1o6aBUTh B 00OJIACTh JAHHBIX ¢ IMOMOIIbIO MBIIIK HEOOXOIM-
MBbI€ 3JI€EMEHTHI:

8 3a201060Kk omyema — 00bekT Haanmueb n BBECTH COOT-
BETCTBYIOIIUI TEKCT (3aKa3bl), a Takxke H00OAaBUTb JaTy U
BpeMs;

8 8epXHULl KOJIOHMUMY.J1 — MOMECTUTb HyMEPALIUIO CTPAHULL;

8 3020J71060K 2pynNnbl — MOMECTHUTD TI0JI€ Hasearue (M3 CIIMCKA
MoJIeit), BEIYucasgeMoe noje (MoJACYNThIBACT KOJIMYECTBO 3a-
Ka30B JJIsl KaX/A0u GUpMbI) U Ha3BaHUs NoNel (Kon =axasza,

I[aTa_BbIHMCKM, I[aTa_MCHOJ‘[HeHM,C[, Anpe C_,HOCTaBKM);

8 001acmb OaHHbLIX — TIOMECTUTb MNOJISI Kon_saxasza, llata

BHIIMCKM, JaTa MCIOOJHEHUS, AIPeC OOCTABKN,
8 HUCHUIL KoJ1oHmMumyJj — IMOMECTUTb PUCYHOK;

8 npumeyauue omuema — BBIYUCISIEMOE MOJe (MOACUUTHI-
BAET KOJIMUECTBO 3aKa30B JUIsl BceX Gupm).

6. C noMolLLbI0 BO3MOXXHOCTEH KOMAaH/J MEHIO M MaHejeld MHCT-
PYMEHTOB OKHa B PEXHUME KOHCTPYKTOpa (GOpM MPOU3BECTH
HEOOXO0JMMOE PENAKTUPOBAHUE M (POPMATUPOBAHUE 3JIEMEH-
TOB, Pa3MEILEHHBIX B 00J1aCTU AaHHBIX (puc. 6.84).
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- Oﬁu_{ee xomxuecTnao BEK G308 =Count{{Kod sarxasaj
|

I i i I
| | »

Puc. 6.84. O6nactn paspabaTtsiBaeMoro otyeTa
C A00aBMneHHbIMY 3neMeHTaMmn

7. IIpocMoTpeTh MakeT OT4eTa, MCNob3ysi komaHabl O6pasen u

IIpeaBapuresbHblii mpocMoTp B MeHIO Bua nub0 KHOMKY
(BWI) HA MAHETIM MHCTPYMEHTOB.

8. CoxpaHMUTb OTYET MOJ UMEHEM "3aKa3uuKU U UX 3aKa3bl".

HekoTopble cBeieHMs1 O MaKpocax

Makpoc npeacTaBiaseT co00il aBTOMaTU3UPOBAHHYIO ITOCIEA0BA-
TEJIbHOCTh KOMAaH/]I, HalPaBJICHHYIO HA BBITIOJHEHUE KAKUX-THOO
JEeUCTBUINA.
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Makpocbl NO3BOJISIFOT PelIaTh CEYIOUIME 3a0a4u:

U 3amyckaTh BMECTE 3aIPOChI, OTUEThI, POPMbI, TAOIUILIbI;
U oTkpbIBaTh OKHA pa3InyHbIX 00BeKTOB B/1;

U KOHTpOJIMPOBATH MPABMILHOCTH BBOJIA JAHHBIX;

U nepemeriaTh 1aHHbIE;

U BBINOJIHATL pa3jIMYHbIC ACHCTBUS MOCHIE LIETYKA HA KHOIIKE, K
KOTOPOW MOJKIIIOYEH MaKpPOC U JIp.

B MS Access UCMIOIB3YIOTCA MAKPOChHI CIIEAYIOIIMX TUIIOB:

QO sumeiinvie — Maxpocbl, B KOTOPbIX KOMAHJIbl PACIOIOXKEHBI
MOCJIEA0OBATENBHO U BBIMOJHAIOTCS [0 OYEPEIH;

U makpocst ¢ ycnosuem — Makpochbl, B KOTOPBIX OT/AEIbHbBIE MaK-
POKOMaH/Ibl UJIM UX HAOOPHI BBIMOJHSIIOTCS B 3aBUCUMOCTH OT
HEKOTOPOTO YCIOBUS;

U 2pynnosvie — Makpocbl, 0ObeIMHEHHbIE B TPYMIbI ¢ YYETOM
HEKOTOPOW JIOTUKU MCIOJIb30BAHUS.

st co3paHust 1 peaakTUPOBAHUSL MAKPOCOB B MS Access Takxe
MPEIHA3HAYEHO CMEIUAIBLHOE OKHO JJIi KOHCTPYMPOBAHUS MakK-
pocoB. [ OTKPBITHS OKHA KOHCTPYKTOPAa MaKpOCOB CIIEAYEeT

BOCIOJIb30BATbCSl KHOMKOM B okHe BJ] mpu mepexone k
00BbEKTaAM MaKpPOCHI.

OKHO KOHCTPYKTOpAa MaKpPOCOB COCTOMT M3 CIEAYIOUIUX YacTeid
(puc. 6.85):

U MeHI0O ¥ nmaHenu MHCTPYMEHTOB, MPEAHAa3HAauYeHHbIE 111 o0pa-
OOTKH MaKpOCOB;

U maHenb MakpoOKOMaH/]I (BepXHsisl MOJIOBMHA OKHA). [To yMmomnya-
HUIO HA MaHellb MaKPOKOMAaHJ| BBLIBOJASTCS JBa CTOJOLA —
Makpokomanaa (jiJis BBOJIa MAaKPOKOMAH/IbI, T. €. OMpe/eNeH-
HOro JeictBus ¢ oobekToM) U Ilpumeuanme (MOXXHO 3a/1aTh
OMHUCAHKUE MAaKpPOCa, KOTOPOE HE BIIUSIET HA €ro BBIMOJHEHUE);

U naHenb apryMeHTOB (HMDKHSS IIOJIOBUHA OKHA) — JJIS1 3aJaHusl
ApPryYMEHTOB (CBOWCTB) MAKPOKOMAHJL.
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|#] Microsoft Access - [MakpocT : makpoc] E]@
) ®ain  [Opaeka Bma  Bcraska  3anyck  Cepeuc  Okdo  Cnpaeka EEcanTE BONpoC > - 8 X
= R Y= NE [ IR s NI A =A== RN |

MakpokoMaHaa \ MpHMEYaHHE | -

» | OTRpEITERODEY OTRpEIBAET dapmy "SaKkasel K 3akasamcn”

ApryMEHTEI MAKDOKOMAHAB

lrs chopmel 3aKa34HEN M 3aKassl
PesHH Popra

WA duneTpa

Yenoewe oThopa

FextnM AaHHE:

CTonfiew ANA BE04E NPHHEHAHHH,
PEXHH DKHA OfibMHOE 1A ERG

F& = nepekniodedHe okoH. Fl1 = cnpagka. UM

Puc. 6.85. OKkHO KOHCTPYKTOpPa MakpocoB

Ecau TpebyeTcst co3AaTh MAaKpoOC ¢ YCIIOBUEM, B IaHENb MakKpo-
KOMaHJ Jao0aBiserca cronden YcaoBue (KoMaHaa YCJIOBHS B

MeHio Bua nmubo kHormka Ha naHenu UHCTpymMeHToB Komnet-
PYKTOp MakpocoB). B ciiyuae paboTbl ¢ TPyNMOBBIMU MAKPOCAMHU
cinenyeT Ao6aButh ctonbeny Mmsa makpoca (komanma HMmena

MaKpocoB B MeHIO Bua mubo KHoIKa Ha IaHeJId UHCTPYMeEH-
TOB). B 001eM ciydyae maHeab MaKpOKOMAaHI MOXET COAEPKaTh
yeTbipe cTojbua: Mmsa makpoca, YciaoBue, MakpokomaHja,
IIpumeuanue (puc. 6.86).

MakpokoMaHibl BBOJSTCS B siueliku cToO0Ua MakpokoMaHaa
CIeAYIOIMNM 00pa3oM;

U nyrem BBOJA MX MMEHHU C KJIIABUATYPbI;

U BbIOOpPOM M3 pacKpbIBarOLIErocs cnucka (B siueiike crobdia
MakpokomaHaa);
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U meperackuBaHueM TpeOyeMoro o0ObekTa u3 okHa B/l B s4eiiky
BBOJa MakpokoMmaHabl (MS Access aBTOMaTHYeCKH T00aBIIsI-
€T UM MaKpOKOMAaHJIbl OTKPBITHS COOTBETCTBYIOIIETO OOb-
exkta B/l).

2] Microsoft Access - [Uena : maxpoc] E]@

_ﬁ Dajin  [paeka Bwa Boraeka 3anyck  CepeWc  OKHO  Chpaeka BE=AMTE BONPOC - -8 X
= R NI NS I I IR ) R *‘I\Ij =RANC)

MrmA makpoca | YCnosre | MarporomaHaa I'Ipnmaqanne ~

» [OTueT_Toeap OTKpPEITEOTYET (=

[OTueTe][Tosap] CooBlueHHe
3aKpeITE
OCTaHoEMTEMakpoc
CoofilleHHe
JaKPbITE

ADrYMEHTEI MAKPOKOMAHAE!

MuA oTyeTa Toeap
Pexnm MpocHoTp
e dmneTpa
¥enoeHe oThopa
Pexhm okHa OfibrHOE
CTonfel AnA 33A3HHA HMEH MAKPOCOS,

F& = nepeknto4edHe okoH, Fl = cnpaeka. MUM

Puc. 6.86. O6wmin B1g okHa
KOHCTpYKTOpa MakpocoB

OcHOBHbIE TIpUEMbI pabOTbl ¢ MakpocaMu (BBOJ, peJaKTUPOBa-
HUE, COXPAHEHHE) AHAJIOTUYHBI TPUeMaM paboThl C APYTUMHU 00b-

extamu MS Access.

[Tocne co3panmnst Makpoca ero MOKHO 3aMyCTUTb Ha BbITTOJIHEHHUE!

U B OKHEe KOHCTPYKTOpa MakpocoB (komMaHaa 3amyck B MeHIO 3a-
nyck 1160 kHonka L);

U B okne B/l B pexxuMe MakpoChl TBOWHBIM ILIETYKOM HAa UMEHU
MaKpoca;
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U B okHe mo0O0ro akTUBHOTO OKHa (komaHaa Makpockl B MEHIO
Cepsuc);

U u3 agpyroro makpoca;

Uec MMOMOIIbIO KHOIIKM MaHENen HUHCTPYMCHTOB MJIM KOMAH/bI
MCHIO, CO3JaHHbIX IJIA 3aITyCKa 3TOI'O MaKpoca;

U ¢ noMollbio KOMOMHALIMM KIIABUII, KOTOPbIC 3aKPErJIeHbI 3a
MaKpOCOM;

U ¢ noMOIIbIO0 pa3IMYHBIX 3JIEMEHTOB YIPAaBJICHHUS, TOMEIECHHBIX
B (popMy THOO OTYET M CBSI3AHHBLIX ¢ MAKPOCOM (B CBOMCTBax
00beKTa BBIOJIHEHUE MaKpoca CBSI3bIBAETCS C OMPEACICHHBIM
COOBITHEM).

Ilpumep. Coznatb maxkpoc "Otuer_ToBap", KOTOpbIA CBsI3aH ¢
otueroM "ToBap" u BBIBOAUT COOOIIEHNE O CTOUMOCTH TOBAPOB.

Pewenue.
PesynbTat peuieHus npuMepa MnpeacTaBiieH Ha puc. 6.86.
st cozpanus Mmakpoca "Otuer_ToBap" HE0OX0AUMO:

1. IlepeiiTu B peXUM KOHCTPYKTOPA MAKPOCOB (Ha)KaTb KHOIKY
B okHe b/l B pexume 0o0bekTa MaKkpoChl).

2. loGaBuTh B maHeIb MaKpPOKOMAaHJ CTOJOEL YcJIoBHE U CTOJI-
Oeu MIms makpoca.

3. Jlo6aBuThb B cTosnbeu Mms Makpoca oruzer Tomap.

4. BBecTu B OKHO KOHCTPYKTOpa MaKpocOB MH(pOpPMALHIO B CO-
OTBETCTBUU C Ta0J1. 6.18.

Tabnuya 6.18. Crniucok makpokomaHO 0nsi makpoca "Omyem_Toeap”

YcnoBue MakpokomaHaa AprymeHTbl MakpoKoMaHAbI
OTKpbITE OTYET Nmsa otueTa Tosap
Pexum MpocmoTp
Pexum okHa O6blvHOoE
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Ta6bnuya 6.18 (okoH4yaHue)

YcnoBue MakpokomaHaa AprymeHTbl MakpoKoMaHAbI
[OTueTer] | CoobieHne Coob6LyeHne Ha cknape ectb
| [ToBap] ToBapsbl, LeHa
! [Heral> KOTOPbIX NpeBbIlLaeT
300000 300 000 py6.
CurHan Ha
Tun NHdopmaunoHHoe
3aronosok NHopmauna
O LeHe
3akpbITb Tun o6bekTa Otyvet
Nma obbekta Tosap
CoxpaHnTtb Moackaska
OcTaHoBUTL
MaKpoc
Coo0lLleHne Coo0lueHne LleHa ToBapoB
Ha cknage
He npesbIlLaeT
300 000 py6.
CurHan Ha
Tun NHdopmaunoHHoe
3aronosok NHopmauna
O LeHe
3akpbITb Tun o6bekTa Otyvet
Nma obbekta Tosap
CoxpaHnTtb Moackaska

5. IIpoBepuTh BBIMOJHEHUE MAKpPOCa € MOMOILIBIO KOMaHabl 3a-

MYCK B MEHIO 3amycK 100 KHOIKHU .

6. CoxpaHUTb MakpocC.
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NMpunaaHne NpunNoXxeHuro
Microsoft Access
3aKOHYeHHOro Buaa

Hapsany ¢ inpokuMu BO3MOXKHOCTSAMM MO CO3JAHUIO, PEIAKTH-
POBAHUIO M MCMOJIb30BAHUIO OTACIbHBIX 00BEKTOB, MS Access
MO3BOJISIET TAKXKE CBA3bIBATH OTJEIbHbIE MPUIIOKEHUS B €IUHOE
LeNoe.

Co3aHue U UCMOIb30BaHUE PA3HOOOPa3HbIX GopM (KHOMOYHOM,
OKOH Jpajiora W Jp.), MaHeJeil MUHCTPYMEHTOB U MEHIO, a TaKKe
BO3MOXHOCTb YITPABJIEHUS] aBTOMATUYECKUM 3aIycKoM MS Access
MO3BOJISIET Pa3pabOTaTh ABTOMATU3UPOBAHHOE NPUIIOKEHHUE, CKPbI-
Baroulee OTAeabHble 00bEKThI MS Access.

Mg toro 4ytoObl pa3paboTaTh aBTOMATU3UPOBAHHOE MPUIIOKE-
HUeE, CIIEAYET MPUACPKUBATHCS CIEIYIOUIUX PEKOMEH AN,

1. Pa3paboTaTh CTpYKTYpY U OCHOBHbIC 00BeKThI B/I.

2. IIpomymaTh MmocieaoBaTeIbHOCTh JEeHCTBUI B paboTe ¢ OKHa-
MU U OIPEICTUTHCS ¢ OCHOBHBIMH (hOpMaMM, JAIOIIUMH JO-
CTyH K HYXHBIM 00bekTaM b/l (BBOX M ImoucK HMH(pOpMAIUH,
IeyaTh OTYETOB, MOAU(PUKALIMHI JAHHBIX U AP.).

3. CozmaTh ITaBHYIO KHOIOYHYIO (opmy (puc. 6.87), 3a xaxmoin
KHOMKOI KOTOpPO# 3aKperuisercs, KaKk MNpaBUjaO, OTKPBLITHE
JIPYroro okHa MO0 OKOH — YXK€ ¢ UX IMOMOIIbIO BBIMOITHSIETCS
HeoOxoaumass obpabOoTka AaHHBIX. CleayeT 3aMeTHTb, 4YTO
"HaxkaTue KHOMKU" (CBOMCTBO Ha BKiIagke CoObITHA) CBS3bIBA-
€TCSl C BBIMOJIHEHUEM MAaKpOCa, KOTOPbIA MO3BOJISIET BbIMOJI-
HUTb HEOOXOAUMbIE ACHCTBYS.

4. CO3,Z[aTb H€O6XOI[I/IM]>I€ MMaHCJIN UHCTPYMCHTOB U MCHIO.

3a/1aTh aBTOMATUYECKUN 3alyCK CO3JAHHOTO MPHUIIOXKEHUS C
HCIOJIb30BAHUEM BO3MOXHOCTEW auaiioroporo okHa Ilapa-
meTpsl 3amycka (komangaa Ilapamerpsl 3amycka B mMeHio Cep-
BHC), IOKa3aHHOT'O Ha puc. 6.88.
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JocTaska Topapa \_.-ﬂm

: Madn [paeka BrTaska 3anwck OkHo  Cnpaeka BeeauTe BONpOC -

AJOCTABKA TOBAPA

Baxaimnal

O6paboTKa 3aKa30B

Puc. 6.87. NmaBHasa kHonoyHas dopma b
"[ocTtaBka ToBapa"

'ﬂapane Tpbl 3anycka

k&
SErONOECE MPHAOHEHHA] BiplE0a dopme/CTRaHHULE

|,ﬂ,DCTaBKa TOEAPa | |,ﬂ,DCTaBKa TOEApa |

SHAYOK NRHNCHEHHA [ OpHo Bassl AaHHER

Ofzap... | |~ CIpoka cocToAHHA

I~ 3Hauok dopm W oTHETOE

OTMEHa

CTPOKa MEHHD: KoHTEKETHOE MEHHD:

|(no YHONYSHHH) | |(no WHONEHHH) |
[ DonHeli Habop MeHk Access V¥ BCTPOEHHEIE NaHENH MHCTRYHMEHTOE

[ KOHTEKCTHEIE MEHFD N0 YMONYaHHH! v |zMeHEHHE NaHENEH HHCTRYMEHTOE/MEHH

V¥ CneuaneHele KNagHWKH Access

{BriE0A OKHA Ba3bl AAHHEDX, OKHE NPOEEPKH H
okHa Yisual Basic, MpHoCTaHOBKS BEINONHEHHS)

Puc. 6.88. [lnanorosoe okHO MapameTpbl 3anycka



352

nasa 6

3apaHud
ANA CaMOCTOATENIbHOWN paboThl

B[ "OoctaBka ToBapa"

Ucnonb3ys cozganHyto npu uzydyeduu 3toi rinasel b/l "JlocraBka
TOBapa" BBIMOJHUTD CIEAYIOLIUE 3aaAHUS:

1. ChopmupoBaTh 3ampochl:

MOJYYHUTb CIIMCOK 3aKa3oB, OTCOpTHpOBaHHblﬁ no pgare
BBIITUCKH,

MOJYYUTh CIIMCOK TOBApOB, I[eHA KOTOPBIX HAXOIUTCS B
nuarnazone ot 10 000 py6. o 130 000 py6.;

OonpeaAcIUuTb KOJIMYCCTBO 3aKa30B KOHKPETHOI'O 3aKa34MuKa,
BbBIBECTU MOCTPOUYHOEC COACPKUMOC HAKTAAHbIX,

BbIBECTU COJEPKUMOE HAKJIAJHOW MO BBOJAUMOMY KOHIY
(mapaMeTpHYecKuii 3aIpoc);

MOJyYUTh CIMUCOK 3aKAa3YMKOB, Y KOTOPBIX Pa3iuyaloTCs
(pusmueckuii agpec v aapec T0CTaBKU,

MOJIyYUThb CIUCOK 3aKa34MKOB, Yy KOTOPbIX B Ha3BaHWUM
(UPMBI UM OPTraHU3aIuu ecTh UQPa;

MOJyYUTh CIIUCOK 3aKA3YMKOB U MX 3aKa30B, €CIIM 3aKa3UnK
npuoOpeTaN ToBap ONMPENEIEHHOTO BUuaa (Hanmpumep, Oyma-
ra s kcepokca popmaTta A4 unm kcepokca popmarta A3);

MMOJIYYUTb CTOUMOCTDL TOBAPOB I10 3aKa3aM;

MOJTYYUTh CTOUMOCTb TOBAPOB MO 3aKa3aM, 0(pOPMIIEHHBIM
34 KOHKPETHBIN MPOMEXYTOK BPEMEHHU;

MOJIyYUTb CYMMAapHbIE CTOMMOCTH TOBApOB, MPUOOPETEH-
HBIX 32 KOHKPETHBIH MPOMEXYTOK BPEMEHM, BeJIMYMHA KO-
TOpbIX O00JbIIE 25% OT CPEAHEN CTOMMOCTH BCEX TOBAPOB;

CTOMMOCTb TOBAPOB AJI1 KOHKPETHOT'O 3aKa34MuKa.
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2. CnpoexktupoBaTth GOpMbI:
e IS BBOJA, MPOCMOTPA U MOUCKA TaHHbIX B 0a3e;
e Ul COOTBETCTBYIOILMX Pa3pabOTaHHBIX 3aIIPOCOB;

® JUId ydera, IMnpu HCO6XOII,I/IMOCTI/I, JJOTUYECKH CBA3AHHbIX
O6"bCKTOB, d TaKXXC BO3MOXKHOCTHU ITPOCMOTpPA OTUETA.

3. Co31aTh OTYETHI:

® HAa OCHOBaHMUU MH(pOPMALMU, XpPaHUMOU B Oaze, chopmupo-
BaTh OTYET B BUAE Tabi. 6.19.

Tabnuya 6.19. Koo HaknaOHol

HasBaHue ToBapa LleHa, py6. KonunyectBo | CtoumocTtb
Toeap 1

Toeap N

WToro XXXXX

4. Co3maTh MaKpOChI U TJIABHYIO KHOTIOYHYIO (hOpMY:

® CIPOEKTUPOBATH TJABHYIO KHOMOYHYIO (DOPMY, MCIOJb3YS
PUCYHKU W KHOMKU B KAYECTBE IJICMCHTOB YIPABJICHUSI.
KHomnkaMm Ha3HAYUTh MaKpOChl, OTKPBIBAIOIIME CO3JaHHbIE
(OPMbI M OTYET, & TAKIKE NOMECTUTH KHOTIKY JIJISI BbIXO/a U3
MPUITOKEHUSI.

B "TypucTtnyeckoe areHTCTBO"

TypucTuueckoe areHTCTBO NMpejaraeT pa3HooOpasHbie MaplIpy-
Tbl BO MHOTHE CTpaHbl MUpa. B KaXI0l cTpaHe MOXHO BbIOPATH
HECKOJIbKO MAapIIPYTOB € Pa3JUYHbIMMU LCISIMU MYyTEIIECTBUN
(OTABIX, FIKCKYpCHUs, JeNoBas Moe3/IKa, JeueHue, momn-Typ, ooyue-
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HUE U JIp.) U Pa3IM4YHbIMU BUAAMU cepBUCA (HAIMYUE MEAMLIMH-
CKOW CTPaxOBKH, IAHCHUOH, MOJIYIIAHCUOH U T. 1.). JlJIsl BBISIBIIEHUS
HanboJiee MOMYJSIPHbIX MapLIPYTOB W BEACHUSI ONPEJEICHHON
CTAaTUCTUKU HeoOxoauMo co3nath Bb/I.

1. Co3zmats B/, ucnonws3ys tabdim. 6.20—6.24.

Ta6bnuya 6.20. CmpaHa

HasBaHue Tun YcnoBus MpumevaHue
nonsa AaHHbIX M OrpaHnUeHusA
Koa_ctpaHbl | YucnoBoid, | YHuKanbHble 3HaYeHUs Wcnonbayetcsa
uenoe (NepBWYHBIV KMOY), He ON8 naeHTndun-
MoryT 6bITb OTpULaTenb- | Kauuu cTpaH
HbIMN
CTpaHa TekctoBbld | OnuHa nonsa HaseaHue
100 cumBonos CTpaHbl
CtoumocTb_ | [eHexHbli | He moryT 6b1Tb oTpuua- [leHexHblIn
BU3bI TenbHbIMK 3KBUBANEHT
CTOMMOCTM BU3bI
Ta6bnuya 6.21. Mapwpym
HasBaHue Tun YcnoBus MpumeyvaHue
nonsa AaHHbIX M OrpaHnUeHusA
Koa_nyteBku | YucnosBoii, | YHuKanbHble 3HaYEHU Wcnonbayetcsa
uenoe (NepBWYHBIV KMOY), He ON8 naeHTndu-
MoryT 6bITb OTpULaTenb- | Kauuu nyTeBKn
HbIMUN
HasBaHue TekctoBblid | OnuHa nonsa HaseaHue
MapLpyTta 200 cumBonos MapLupyTa
LleHa OeHexHblld | He moryT 6bITb oTpuLa- [leHexHblIn
nyTeBKU TenbHbIMK 3KBUBANEHT

NyTEBKN
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Ta6bnuya 6.22. Cepsuc

HasBaHue Twun Ycnosus MpumeyvaHue
nonsa AaHHbIX M OrpaHnUeHusA
Kon_ YncnoBow, | YHVKanbHbIE 3HAYEHUS Wcnonbayetcsa
cepsuca uenoe (NepBWYHBIV KMOY), He ON8 naeHTndu-
MOryT ObITb OTpULATENb- | Kauuu cepsBuca
HbIMUN
Bun_ TekcToBbId | [Mone co cnuckom HassaHue cep-
cepsuca BUCca
Tabnuya 6.23. Llenb
HasBaHue Tun YcnoBus MpumevaHue
nonsa AaHHbIX M orpaHuyeHus
Kog_uenn Yncnoeor, | YHMKanbHble 3HA4YEHUS Wcnonbayetcsa
uenoe (NePBNYHBINA KIKOY), HE ANs naeHTnu-
MoryT 6bITb OTpULaTenb- | Kauuu uenu
HbIMUN noesaku
Lens TekcToBblid | [Tone co cnuckom HaseaHue yenn
nyTewecTens nyTewecTsums
Tabnuya 6.24. Cmamucmuka npodax
HasBaHue Twun Ycnosus MpumeyvaHue
nonsa AaHHbIX M OrpaHnUeHusA
Ne nn CueTymk YHUKanbHble 3HaYEHNs Wcnonbayetcsa
(NepBUYHBIV KMOY), He AR ydeTa npo-
MOryT ObITb OTpULATENb- | AAX
HbIMU
Harta_ Hara/ Kpatkuin dpopmar gatbl dukecupyeTtca
npoaxm Bpems AaTta npogaxmn
nyTeBKU
Koa_nyteBku | Yucnosoii, | OonyckawoTcs noBTope- BHeLLHUA Knto4
uenoe HUS NpU Npoaaax pas- K Tabn. 6.21

JINYHBIM Nnuam
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Tabnuya 6.24 (okoH4yaHue)

HasBaHue Twun Ycnosus MpumeyvaHue
nonsa AaHHbIX M OrpaHnYeHusA
Koa_cTtpaHbl | Yucnoson, | [onyckawTca noBTope- BHeLwHWi koY
uenoe HUA NPU HAXOXAEHUMN K Tabn. 6.20
MapLupyTa B O4HOW 1 TOR
Xe cTpaHe
Kop_uenu Yucnosow, | [onyckaloTcs noBTope- BHeLwHWi koY
uenoe HUA NpWU coBnageHnn K Tabn. 6.23
Lenu noesnku
Kog, Uucnosoi, | AonyckalwTcs noBTope- BHeLLHUA Kntoy
cepeuca uenoe HUSA NpWU coBNageHun Kk Tabn. 6.22
cepsuca
KonuuectBo_ | Yucnoeown, | 3HavyeHUa HaxoA4aTCA B BBogutcs konm-
npojaHHbLIX_ | uenoe npegenax ot 1 go 50 4YecTBO NpoAaH-
nyTEBOK HbIX MYTEBOK

2. Cesi3aThb TabIMLbI B CXEMY JIAHHBIX, MCIOJIb3YSI CBSI3U "OJIMH-
KO-MHOTHM", IEPBUYHbBIC U BHEIIHUE KITIOYH TaOJIMII.

3. ChopmupoBaTh CIEAYIOIINE 3AMPOCHI:

3aMmpoc Ha BbIBOJ, 3amurced u3 0asbl, y KOTOPBIX LEIb MyTe-
mecTBHs "oOydeHue" Wi "oTabIX";

napamMeTpUYEeCcKHii 3ampoc Ha BBIBOJ 3amuceil u3 0a3bl JaH-
HbiX "[lyTeBkM JaHHOW cTpaHbl'. 3anmpoc MPOUCXOIUT IO
napameTpy Beeagure crpany. B BBIBOAMMBIE MOJIA 00s3a-
TEJIbHO BKJIIOYAIOTCS HA3BAaHMUE MapuIpyTa, LeHa MyTEBKH,
BUJ] CEPBUCA;

3aMmpocC Ha BBIBOJ 3amuced u3 0asbl, y KOTOPBIX 1IEHA MYTEB-
KU HaxoauTcs B mpeaenax ot 900 y. e. mo 2000 y. e.;

nepekpecTHelil 3anpoc "KonnyecTBO MpOJaHHBIX MYTEBOK
JUISL CTPaH 32 KOHKPETHBII MPOMEXYTOK BpeMeHu". B BbIBO-
JUMble TOJSI BKJIIOYMTBH: Ha3BAaHUE CTPaHbl (3arOJIOBKU
CTPOK), JAaTy (3arojIOBKH CTOJIOIIOB, TAKXKE 3amMChIBACTCS
yCIIOBHME ISl BbIBOJJA KOHKPETHOT'O MPOMEXYTKA BPEMEHM)
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Y KOJIMYECTBO MPOJAHHBIX MyTeBOK (3HaueHue). [Ipeanona-
raercsl rpynmnosas ornepauus JJisl BbIBOAAa OOILEro Koiauye-
CTBa MPOJIAHHBIX MYTEBOK 32 IAHHBII MPOMEXYTOK BPEMEHU
(3aroJIOBKM CTPOK);

3arpocC € BBIYHUCIACMbBIM ITOJIEM CTOMMOCTL HPOHNAHHEIX IyTe-—

BOK 3a KOHKPEeTHY naTy;

3arnpoc Ha CO3J4aHuC Ta6HHubI yTeBKM IS JIEUEHUA.
BxmarouuThb 9Ty Ta6J‘[I/IL[y B CXEMY JaHHBIX;

® 3anpoc Ha OOHOBJIEHUE — YMEHBLIMTb 3HAYCHUE MOJIS Lle-

na nyresxu Ha 30% I 3amuced, y KOTOPBIX LIENbIO MyTe-

HIECTBUA ABJIACTCA JICUHCHUC.

4. CnpoexktupoBaTth GOpPMBbI:

e 71 BBOJA TAaHHBIX B 0a3y;

® IS COOTBETCTBYIOIIUX pa3pabOTaHHBIX 3aMPOCOB;

® JJId yde€Ta, IIpUu H€O6XO,Z[I/IMOCTI/I, JJOTHYCCKH CBA3aHHbIX
O6"bCKTOB, d TaAKXXC BO3MOXKHOCTH ITPOCMOTpPA OTUETA.

5. CnpoeKkTUpOBaTh OTYET:

® HAa OCHOBaHWUU MH(pOPMALMU, XpPaHUMOU B Oaze, chopmupo-
BaTh OTYET B BUJE CIIEAYIOUICH TaOIUIbI:

HassaHue| Ctou- | HaumeHo- Lenb LleHa Konuye- |CrtouMmocTb

CTpaHbl | MOCTb BaHue nyTewe- | NyTeBKW, | CTBO NPO- |NPOAaHHbIX
BU3bl, | mapuwpyTa cTBUA y.e. AaHHbIX nyTeBoK,
y. e. nyTeBoK y.e.

CTpaHa

WToro

WToro no

TypareHT-

CcTBY
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6. Co3aaTh MAaKpOCHI U TIIABHYIO KHOTIOYHYIO (OpMY:

® CIPOEKTUPOBATH TJABHYIO KHOMOYHYIO (DOPMY, MCIOJb3YS
PUCYHKU W KHOMKU B KAUYECTBE IJICMCHTOB YIPABJICHUSI.
KHomnkaMm Ha3HAYUTh MaKpOChl, OTKPBIBAIOIINE CO3JaHHbIE
(OPMbI M OTYET, & TAKIKE TOMECTUTh KHOTIKY JIJIS BbIXO/a U3
MPUITOKEHUS.

B "KnHokoMmnaHua"

HekoTopass KHHOKOMITaHUSI XOTella Obl YIMOPSAOYNUTh U MCIOJb-
30BaTh C HAWJIyulledl BbITOJAOW MHPOPMALIMIO KUHOWUHIYCTPHM.
Baza pgaHHBIX JOKHA BKIOYATh MH(DOPMAIMIO CIIEIYIOIIErO
MjIaHa: HEKOTOPbIC JIMUHbIE JIaHHbIE 00 aKTepax, KOTOPbIE XOTb
pa3 3aJelicTBOBaHbl B KAKOM-TMOO (UIIbME; HEKOTOPbIE JTNYHBIC
JIAHHbIE O peXxuccepax (BKIIIOYAs TEX, KOTOPbIE UMEIOT XOTs Obl
omuH (¢uibM); 000 Bcex (puabMax, BBINICAIINX B mpokar. Ilpu
pa3paboTke 0a3bl JAHHBIX YUUTHIBATH TAKXKE CICAYIOLIME 3aMeya-
HUS: 3aJIeiiCTBOBAHHOCTh aKTEPOB B COOTBETCTBYIOIEM (pUITbME;
PEUTHHIM aKTEPOB U PEXKUCCEPOB; LieHA npokara (uiibma, Nmpu-
ObUTb OT peanu3allid; CIUCOK BCeX KaHPOB (pUIbMOB (PUKCHUPO-
BaH. KpoMme TOro, BbIBOJAUTCS ClieAylolasi UHGOpMaLUs: 3aHsi-
TOCTh aKTepa B (puibMax; GpUIbMbI JAHHOTO pPEeXUCccepa; peATHHT
(GUIBMOB, AKTEPOB, PEKHUCCEPOB € YUETOM ONMPEACTICHHOTO T'O/1A.

1. Co3maTth 6a3y JaHHBIX, UCIIONIB3YS Ta0d. 6.25—6.33.

Ta6nuua 6.25. Akmepbi

HasBaHune | Tun YcnoBusi U orpaHmyeHus | OnucaHue
nonsa OaHHbIX (cBoicTBa nons)

Kon_ Yucnosoi YHUKarnbHble 3HaYeHna Wcnonbayetcsa
akrepa (NEpPBUYHBIA KNOY); pas- Ana naeHtngu-

MEp Nons — AMUHHOE Le- | Kauum akrepa
noe; ycrnoBue Ha 3Haye-
HVE — He MOryT ObITb
oTpuuartenbHeiMu; 0653a-
TenbHOE none — aa
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Tabnuua 6.25 (okoH4yaHue)

HasBaHne | Tun Ycnosusa u orpaHuveHnsa | OnucaHue
nonsa OaHHbIX (cBoicTBa nons)
damunua TekcToBbIi | Pasmep nond — Pamunnma

50 cumBonoB; obsazatenb- | aktepa

HOE none — Aa; UHAEKCKU-

POBaHHOE None — HeT
Nma TekcToBbli | Pasmep nonsg — Nmsa akTepa

50 cumeonoe.; oba3aTenb-

Hoe none — Aa; UHAEKCU-

POBaHHOE NOne — HeT
log_ Yucnoeon Pasmep nons — gnnHHoe "o poxaeHus
poxaeHns uenoe; ycrnosue Ha 3Hade- | akrtepa

He — He MOryT GbITb

oTpuuartenbHeiMu; 0653a-

TernbHOe Nnosie — HerT;

WHAEKCUPOBAHHOE None —

HeT
MecTo_ TekcToBbIi | Pasmep nonsg — MecTo poxae-
poxaeHns 50 cumBonoB; obs3aTenb- HUS aKkTepa

HOE none — Aa; UHAEKCKU-

poBaHHOE nonie — HeT
Hauuo- TekcToBbIi | Pasmep nong — HauwnoHanb-
HanbHOCTb 50 cumBonoB; obs3aTenb- HOCTb aKkTepa

HOE none — Aa; UHAEKCKU-

poBaHHOE nonie — HeT
Anpec TekcToBbIi | Pasmep nond — Appec aktepa

50 cumBonos; obsizaTernb-

HOE none — Aa; UHAEKCKU-

poBaHHOE nonie — HeT

Tabnuuya. 6.26. Qunbmbi U akmepbi

HasBaHne | Tun Ycnosusa u orpaHuveHnsa | OnucaHue
nonsa OaHHbIX (cBoicTBa nons)
Kog_ Yucnoson Pasmep nons — gnuHHOE BHewHuiA kntou
unbma uenoe; obsizaTensHoOe no- K Tabnvue

ne — Aa; HAEKCMpOBaH- OMIIB MEL

HOe none — aa (tabn. 6.27)
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Tabnuua. 6.26 (okoH4aHue)

HasBaHune | Tun YcnoBusi U orpaHmyeHus | OnucaHue
nonsa OaHHbIX (cBoicTBa nons)
(aonyckatoTca cosnage-
HWS1); BBOAATCS U3 CnncKa
COOTBETCTBYIOLMX 3HAYE-
HWiA Tabn. 6.27
Kog, Yucnoeon Pasmep nons — gnnHHoe BHeLLHUA Kto4
aktepa uenoe; obszaTeneHoe no- K Tabnvue
ne — Aa; UHAEeKCMpoBaH- AKTEepPE!
HOe none — aa (tabn. 6.25)
(monyckatoTcsa cosnage-
HWS1); BBOAATCS U3 CNNCKa
COOTBETCTBYIOLMX 3HaYe-
HWiA Tabn. 6.25
PelTuHr_ TekcToBbli | Pasmep nonsg — PelTtuHr ponn
ponu 50 cumBonoB; obsazatenb- | aktepa
Hoe none — Aa; uHAeKcu-
POBaHHOE None — HeT
Tabnuya. 6.27. Qunbmbl
HassaHne | Tun YcnoBusi u orpaHuMyeHus | OnucaHue
nonsa OaHHbIX (cBoicTBa nons)
Kog, Yucnoeon YHUKanbHble 3HAYEeHNS Wcnonbayetcsa
dunbma (NepBUYHBIA KNOY); pas- Ana naeHtTngun-
Mep nons — ANMHHOE ue- Kauuu dunbma
noe; yCnoBume Ha 3Hauve-
HNe — He MOoryT 6bITb
oTpuuartenesHbivMu; 0653a-
TernbHOe none — aa
HasBaHue TekcToBbIi | Pasmep nond — HassaHue
50 cumBonos; obsizaTernb- dunbma
HOe none — Aa; uHAEeKCH-
poBaHHOEe none — HeT
>KaHp TekcTtoBbIi | Pasmep nong — >Kanp dnnbma

50 cumBonos; obsizaTernb-
HOe none — Aa; UHAEKCKH-
poOBaHHOE nosie — HeT
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Ta6nuua. 6.27 (okoH4aHue)

HasBaHune | Tun YcnoBusi U orpaHmyeHus | OnucaHue
nonsa OaHHbIX (cBoicTBa nons)
log_ Yucnosoi Pasmep nonst — anuHHOE "op BbINycka
BbINycKa Lienoe; ycnoBne Ha 3Have- dunema

HWE — He MOryT ObITb OTpU-

uaTtenbHbeIMU; obs3aTenbHoe

none — HeT; UHAEKCUPO-

BaHHOE rnone — Het
locynap- TekcToBbIi | Pasmep nong — ["ocypapcTso,
CTBO 50 cumeonoe; oba3aTenb- rae npousBeaeH

HO€ none — ga; MHOEKCKU- unbm

pOBaHHOE None — HeT
Komanusi_ | TekcTtoBwii | Pasmep nons — KomnaHua —
npounsBo- 50 cumBonoB.; oba3atens- | npowssoanTEns
antenb HOe none — Aa; uHaekcn- | punoma

pPOBaHHOE None — HeT
BaTtpatel_ | [eHexHbii | ®opmaT BbiBoAa: &#; ycC- 3aTpaTbl Ha
Ha_npoms- NOBNE HA 3HaYEHNEe — He NpoOn3BOACTBO
BOACTBO MOryT BbITb OTpULATENb- thunbma

HbIMK; 06A3aTenbHOE No-

ne — Aa; NHAEKCMPOBaH-

HO€ none — HeT
KpaTtkasa_ TekcToBbIi | Pasmep nong — AHHOTaunsa
aHHoTauua 50 cumBonos.; obasatens- | K punomy

HO€ none — Aa; UHAEKCU-

pPOBaHHOE None — HeT

Tabnuya. 6.28. @unbMbl U pexxuccepbl

HassaHne | Tun YcnoBusi u orpaHmyeHus | OnucaHue
nons AaHHbIX (cBowcTBa nons)
Kog, Yucnoeon Pasmep nons — gnMHHoe BHeLLHUA Koy
dpunbma uenoe; obssaTenbHoe no- K Tabnuue

ne — Aa; nHaekcupoBaHHoe | PriibMbl

none — aa (gonyckaroTcs (tabn. 6.27)

COBNafeHust); BBOASTCS N3
CrnrcKa COOTBETCTBYHOLLNX
3HaveHun Tabn. 6.27
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Tabnuuya. 6.28 (okoH4yaHue)

HassaHne | Tun YcnoBusi u orpaHuMyeHus | OnucaHue
nonsa AaHHbIX (cBolicTBa nons)
Kog, Yucnoeon Pasmep nons — gnnHHoe BHeLLHUA Kntoy
pexuccepa uenoe; obsizaTensHoOe no- K Tabnvue
ne — Aa; NHAEKCMpOoBaH- Pexyncceps
HOe none — aa (tabn. 6.29)
(nonyckatotcs coBnage-
HWA); BBOAATCSA U3 CMCKa
COOTBETCTBYIOLUX 3HAYe-
HWiA Tabn. 6.29
Tabnuua. 6.29. Pexuccepsbi
HasBaHune | Tun YcnoBusi U orpaHumyeHus | OnucaHue
nonsa OaHHbIX (cBoicTBa nons)
Kon_ Yucnosoi YHUKarnbHble 3HaYeHna Wcnonbayetcsa
pexunccepa (NepBUYHbIA KITlOY); pas- ONA naeHTndu-
Mep Nonsg — AMUHHOE Le- Kauum pexuncce-
noe; ycnoBue Ha 3Have- pa
HVE — He MOryT ObITb
oTpuuartenbHbiMu; 0b6s3a-
TEenbHOE none — aa
damunnsa TekcToBbli | Pasmep nona — damunus pe-
50 cumBoOnoOB; 06sa3aTenb- | xuccepa
Hoe norne — Aa; UHAEeKCU-
POBaHHOE None — HeT
Nma TekcToBbli | Pasmep nonsg — Nmsa pexxuccepa
50 cumBonoB; 065a3aTenb-
Hoe norne — Aa; MHAEeKCU-
POBaHHOE None — HeT
log_ Yucnoeon Pasmep nons — gnnHHoe o poxaeHus
poxaeHns uenoe; ycrnoBue Ha 3Hade- | pexwuccepa

HWe — He MOoryT 6bITb OT-
puuaTtensHbiMK; 06493a-
TenbHoe none — HeT;
WHAEKCUPOBAHHOE None —
HeT
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Ta6nuua. 6.29 (okoH4aHue)

HasBaHune | Tun Ycnosusa u orpaHuveHnsa | OnucaHue
nonsa OaHHbIX (cBoicTBa nons)
MecTo TekcToBbIi | Pasmep nonsg — MecTo poxae-
poxaeHUs 50 cumBonoOB; 065a3aTEnNb- HUA pexuccepa
HOe none — Aa; UHAEeKCH-
POBaHHOE None — HeT
Hauuo- TekcToBbIi | Pasmep nong — HauunoHanbHOCT
HaNbHOCTb 50 cumBonoB; 06sa3atens- | b pexuccepa
HOe none — Aa; UHAEKCH-
POBaHHOE NOne — HeT
Anpec TekcToBbIi | Pasmep nond — Anpec pexwnc-
50 cumBonoB; obsazatenb- | cepa
HOe none — Aa; uHAEeKCH-
POBaHHOE NOne — HeT
Ta6nuya. 6.30. PelimuHe akmepos
HassaHne | Tun YcnoBusi u orpaHuMyeHus | OnucaHue
nonsa AaHHbIX (cBolicTBa nons)
Kog, Yucnoeon Pasmep nona — anuHHoe BHeLLHUA Knto4
akTepa uenoe; obazaTternsHoe no- K Tabnuue
ne — Aa; UHAEKCMPOBaHHOe | AKTEPE
none — ga (gonyckarTcs (tabn. 6.25)
coBMageHus); BBOAATCS U3
CMuncKa COOTBETCTBYIOLLNX
3HaveHwnin Tabn. 6.25
[on Yucnoeon Pasmep nona — anuHHoe ["oa perTuHra
Leroe; ycnoBue Ha 3Have-
Hue — He MoryT 6bITb OTpU-
uaTenbHbIMuU; o6a3aTensHoe
none — HeT; NHAEKCUPOo-
BaHHoe none — HeT
PelTtnHr TekcToBbli | Pasmep nona — PenTtuHr aktepa

50 cumBonoB; macTep
noactaHoBok —1..10; o64-
3aTenbHoe none — Aa;
WMHAEKCUPOBAHHOE Mose —
HeT
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Tabnuya. 6.31. PelimuHe pexuccepos

HassaHne | Tun YcnoBusi u orpaHuMyeHus | OnucaHue
nonsa AaHHbIX (cBolicTBa nons)
Kog, Yucnoeon Pasmep nons — gnnHHoe BHeLLHUIA Knto4
pexuccepa uenoe; obsizaTenbHoe no- K Tabnvue
ne — Aa; UHAEKCNPOBaH- Pexuccepsl
Hoe none — ga (tabn. 6.29)
(nonyckatotcs coBnage-
HWS1); BBOAATCS U3 CncKa
COOTBETCTBYIOLUX 3HAYe-
HWIA Tabn. 6.29
[on Yucnoeon Pasmep nons — gnnHHoe ["oa perTuHra
uernoe; ycroBume Ha 3Have-
HVe — He MOryT GbITb OT-
puuartenbHbiMu; 0653a-
TernbHOe Nnosie — HerT;
MHAEKCUPOBAHHOE Mose —
HeT
PelTtnHr TekcToBbli | Pasmep nona — PelTuHr pexnc-
50 cumBonos; macTep cepa
noactaHoBok —1..10; o64-
3aTenbHoe none — Aa;
WHAEKCUPOBAHHOE Mose —
HeT
Tabnuua. 6.32. Peiimuxe ¢hunbmMoe
HasBaHne | Tun Ycnosusa u orpaHuveHns | OnucaHue
nonsa OaHHbIX (cBoicTBa nons)
Kog_ Yucnosoin Pasmep nons — gnuHHOE BHewHuiA koY
unbma uenoe; obszaTensHoe no- K Tabnvue
ne — Aa; HAEKCMpOBaH- OMIIB MEL
Hoe none — ga (tabn. 6.27)

(aonyckatoTca cosnage-
HWUA); BBOAATCSA U3 CMCKa
COOTBETCTBYIOLLMX 3HAYE-
HWIA Tabn. 6.27
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Tabnuuya. 6.32 (okoH4yaHue)

HasBaHne
nons

Tun
AaHHbIX

YcnoBusi u orpaHnyeHus
(cBolicTBa nons)

OnucaHue

[on

Yucnoson

Pasmep nonst — AnMHHOE
Lienoe; ycroBue Ha 3Haue-
HWEe — He MOryT BbITb OT-
puuaTenbHbIMK; 06s3a-
TenbHoe nose — HeT;
MHAEKCMPOBaHHOE MnoJie —
HeT

[oa penTuHra

Mpnbbine_
OT_peanu-
3auun

[eHexHbIN

dopmar BbiBoga: $# ##0;
yCIiOBUE Ha 3HaYeHne —
He MoryT 6bITb OTpuLa-
TenbHbIMU; 06si3aTenbHOEe
nofe — 4a; UHAEKCUPO-
BaHHOE Mone — HeT

Mpnbbinb oT
peanusauun

Tabnuya. 6.33. PasHoe

HasBaHune
nonsi

Tvn
AaHHbIX

YcnoBus U orpaHuyeHus
(cBoicTBa nons)

OnucaHue

Koa_
dunbma

Yucnosoin

Pasmep nona — anuHHoe
uenoe; obazarensHoe no-
ne — Aa; MHAEKCMpPOBaH-
Hoe none — aa
(aonyckatoTca cosnage-
HWUA); BBOAATCS U3 CrMcCKa
COOTBETCTBYIOLMX 3HAYE-
HWIA Tabn. 6.27

BHewHui kntou
K Tabnvue
OUIIE MBI

(tabn. 6.27)

Hara

Yucnoson

Pasmep nona — anuHHoe
Liernoe; ycrnoBme Ha 3Have-
HNe — He MOryT ObITb OT-
puyaTtensHbiMK; 0643a-
TENbHOE None — HeT;
WHAEKCUPOBAHHOE none —
HeT
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Ta6nuuya. 6.33 (okoH4yaHue)

HassaHne | Tun YcnoBusi u orpaHuMyeHus | OnucaHue
nonsa AaHHbIX (cBolicTBa nons)

LleHa HeHexHblli | dopmaT BbiBoaa: $# ##0; LleHa npokaTa
npokaTa_ yCrnoBue Ha 3HauyeHue — BUgeokaccet
BUAEO He MOoryT BbITb OTpULa-

TeNbHbIMU, 0Bs3aTenibHoe
none — Aa; MHAEKCMpO-
BaHHOe none — HeT

MpoaaHo Yucnoeon Pasmep nons — gnnHHoe KonunuecTtso
(kon-BO) ueroe; ycrnoBume Ha 3Haye- | nNpoAaHHbIX BU-
HVYe — He MOryT GbITb OT- heokacceT

puuaTenbHbIMK; 06si3a-
TenbHoe nosie — HerT;
MHAEKCMpPOBaHHOE MoJie —
HeT

2. BBINOJIHUTD CIIEAYIOIINE 3aMPOChl HA BHIOOPKY:

IIOJIYYUTDb BCC Cl)I/IJ'[beI, CHATBIC JaHHBIM PCXKUCCEPOM;

0TOOpa3uTh BCe (UIbMbI JAHHOTO >KaHpPa U KOHKPETHOW
KOMITAaHMM (MMapaMETPUUECKUI 3ampoc);

BbIBECTU BCE YOBITOUHBIE (PUIIbMbI 34 KOHKPETHBII MEPUO/I;

OTPENEIUTh BCE (PUIbMBI, MPUHOCAIINE JOXOM B OMpEe-
JICHHOM MEPHUO/IE;

IIOJIYYUTb (I)I/IJ'IbM KOHKpGTHOfI KOMIIAaHUU-TTPOU3BOANTEIIA
CO CITUCKOM aKTECPOB U PEXUCCEPOB,

BBIBECTH CITUCOK AKTEPOB (PEKMUCCEPOB), PEUTUHT KOTOPBIX
COBMAJAET ¢ PEUTUHIOM Ha MOMEHT BbIXOJ1a (PUIIbMA;

OTOOpPa3UTh CHMCOK AaKTEPOB, 3aHATBHIX B KOHKPETHOM
(¢uabMe, C yUeTOM MX POJIEBOTO PEUTHHTA;

MOJIyYUTh CIIUCOK aKTEPOB U PEKUCCEPOB 3aJJAHHOM HAILMO-
HaJIbHOCTH (ITapaMEeTPUYECKUI 3aMpOC);
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® BBICUATATb CYMMAapHYIO BBIPYUKY MO BUACOINPOKATY JJISI KOH-
KPETHOTO (hujibMa 32 KOHKPETHYIO JATY (cTonber) (CTpoxa) |

® BBIYUCINUTD JO0XOJbl, MIPUHECCHHBIE KOHKPETHBIM C])I/IJ'IbMOM
(dumpMm; ron-cronbel; OPUOGHIIL —CTPOKA ; 3aTpa-

THI=JOXON<=3HaUeHMsd) .
3. BbINOJHUTH CIEAYIOLIME 3AITPOCHl HA U3MEHEHUE:

® [0JIy4YuTh UHPOPMALMIO O puibMax: PuiibM, AaTa, PpEUTUHT
(3ampoc Ha co3maHue TaOIuI);

e BhIBecTU MHpopManuio o0 akrtepax: MO, mecto poxie-
HMUSI, HALIMOHAJILHOCTH (3aMPOC HA CO3/IaHue TabIuIL);

® YBCIUYUTL 3aTpaTbl HA MPOU3BOACTBO HA PA3JIMYHLIC IMPO-
LEHThl B 3aBUCMMOCTU OT aHpa ¢uibMma (3ampoc Ha 00-
HOBJICHUE);

e YMEHbLIUTHL LIEHY Mpokara BuAeo Bepcuu Ha 10% ms
(pUIIbMOB, KOJIMYECTBO MpoAa)K KoTopbix Oombiie 100.000
(3anpoc Ha OOHOBJIEHNE);

e yIanuTh U3 npokara (QuiabMbl, NPUHOCSIUKE YObITKM (3a-
MpOC Ha yJAJIEHUE);

® yJAIUTh W3 MpPOKaTa BHJICOBEPCUHU, TMPOJTAXKU KOTOPBIX
menbiie 1000 (3anpoc Ha yaajieHue);

e 100aBUTH 3anucu B TaOIMLy, NOJYYEHHYIO B pe3yJibTaTe
BBIITOJIHEHHUA 3anpoca Ha u3MeHeHue Ne 1.

4. Co31aTh HECKOJIBKO OTYETOB:

e 11 BbIBOJA BCEX (PUIABMOB, MPOU3BEACHHBIX KOHKPETHOU
koMmnaHueil. UToroBas nuupopmanus no KOJIMIECTBY Mpo-
W3BEACHHBIX (PUJIbMOB JOJIKHA ObITh MPEACTABJICHA B Ka-
1ol rpynme "KoMnaHus-npou3BOAUTENb" U B KOHIIE OT-
yerTa;

e 715 BbIBOJA UMEH U (PaMUIIUI BCEX aKTEPOB, POXKJACHHBIX B
OMNPEACIICHHbINA IO/ U B 3aITAaHHOM MECTE.
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HWHupopmarusa gomkHa ObITh HPEACTABIICHA B BHJC CICAYIO-

1ICH TaOJIMLbI:

Wma aktepa damunus

Foa poxaeHus

MecTo poxaeHus

® HAa OCHOBaHMUU MH(POPMALMK, XpPaHUMOU B Oaze, chopmupo-
BaTb OTYET B BUJIE:

HasBaHune dpbunbma

LleHa npokara, $

KonuuyecTtBO

CtoumMoCTb

dunem 1

dunem N

WToro

XXXXX
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Co3paHue KrnneHT-cepBepPHbIX
NPUIIOXXeHUn cpeacTBamMu
InterBase u Delphi

B Hacrosimiee BpeMsi noJ, KJAUCHT-CEPBEPHOU APXUTEKTYpPOUl Mo-
HUMAETCSl MOJIENb, B KOTOPOM JTOCTYM K yJaJleHHOU 0a3e JaHHbBIX
OCYILIECTBIISIETCS ¢ TMOMOIIBIO KOMMbIOTEpPA. B cucreme "KIMeHT-
cepBep" 00s3aTeNbHO HAJMUUE CeTH (JIOKanbHOU Nubo Tinodanb-
HOI1). B Hell 0JIMH U3 KOMIIBIOTEPOB SIBJISIETCSI CEPBEPOM, pacroJia-
ralimuM UHPOPMAIIMOHHO-BLIUMCIUTENbHBIMU pecypcaMu (Ha-
npuMep, mnpoueccopsl, (ainoBasi cucrema, MOUYTOBBIE PECYPHI,
pecypchl niedaTtu, 0a3a JaHHBIX), OCTallbHbIe — KJIMEHTaMU, KOTO-
pbl€ MCMOJB3YIOT AaHHbIE pecypchl. s apXuTeKTypbl "KIMEHT-
cepBep" XapaKTepHbI OTIMYUTEITbHbIE OCOOEHHOCTH, Kacaroluecs
KaK MPOETUPOBAHUS CUCTEMBI, TaK U €€ peanu3anuu. /JlaHHas ria-
Ba TMOCBSIIEHA PACCMOTPEHUIO HEKOTOPBIX ACHEKTOB, KACAIOIIMNX-
Cs1 CO3JTAHUS KJIMEHT-CEPBEPHBIX MPUIIOKECHUI,

MpuHUUNbI CO30aHUA KINUEHT-
cepBepHbIX NPUNOXEHUMN
I[J'If[ B3aI/IMO,Z[CI>'ICTBPI$I KJIMEHTCKOU nporpaMmbl ¢ JTaHHBIMH HY2K-

HO HUCIOJIb30BaTb YTUJIIUTY, KOTOpAas obecneunBaer KJIMCHTCKYIO
nporpamMmmy HeOGXOI[I/IMI)IMI/I JaHHBIMH. Ecnu I CO3JaHHS KIIN-
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SHTCKOTO MpuUJIo)eHus BiOpana cpega Delphi, To B kauectse Ta-
KOi yTUIUTBI MOXHO wucnoiab3oBaTb BDE (Borland Database
Engine) Administrator (;u6o SQL Explorer).

( 3amedyaHue )

B Delphi 7.0 ans cBA3n KINMEHCTKOW nporpammbl ¢ 4aHHbIMW UCMOSb-
3yetca komnoHeHT |IBDatabase.

ﬂByX3BeHHaH APXUTEKTYypa
"KnueHT-cepBep"”
VYrunuta BDE Administrator He SIBISIETCSI YacTblO MPUIIOKEHMS.

B 3aBucumoctu ot CYB/] oHa MOXeT pacnojiaraTbCsl Ha MalllMHe
KJIMeHTa JTubo cepBepa.

BA3A JAHHbIX
(MCTOYHWK AaHHBIX)

1

BDE-Administrator

v

HeBuzyanbHble
KOMMOHEHTEI
(Table, Query,
StoredProc)

v ¢

DataSource

v 1

BusyarnbHble
KOMMNOHEHTHI

MNpunoxeHue

Puc. 7.1. Cxema B3aumofencTausi nporpaMm ¢ AaHHbIMM
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Kak npaBuio, kIdeHTcKoe npuiioxkeHue ucnoab3dyeT BDE Admin-
istrator JUisi HEMOCPEJICTBEHHOro oOpailieHusi K AaHHbIM. Kpowme
TOTO, MEXAY MPUIIOKEHUEM M JAHHOM YTUIIMTON MMeEETCd Pl
KOMIIOHEHTOB, KOTOpbI€ YNPOLIAIOT Pa3zpaboTKy MpOrpamMmbl
(puc. 7.1).

HerusyaiibHble KOMIOHEHTBI OCYILECTBIISIIOT HEMOCPEACTBEHHYIO
paboty ¢ BDE, Tpu u3 KOTOpPBIX (Table, Query, StoredProc) CIy-
KaT MCTOYHMKAMU JAaHHBbIX. BU3yalbHble KOMIIOHEHTBI OTOOpa-
XKaIOT MOCTaBJIsieMble UMM JaHHBIC ¥ MIOMOTAIOT CO37aBaTh YA00-
HbIil uHTep(delic momp3oBaTens. MexIy MCTOYHUKAMM JaHHBIX U
BU3YaJIbHBIMU KOMIIOHEHTaMH 00s3aTeIbHO  PacnoJiararoTcst
MPOMEXYTOUHBbIE KOMIIOHEHTbI DataSourse, OTKPBIBAIOIIUE JTUOO
3aKPbIBAIOIIME TOTOKU JIAHHBIX, KOTOPbIMU OOMEHUBAIOTCS MC-
TOUYHUKH JIAHHBIX ¢ BU3YaJIbHBIMU KOMITOHEHTAMM.

B apxutektype "kmmeHT-cepBep” (puc. 7.2) mexay BDE Adminis-
trator 1 6a30M MAaHHBIX pacCIoJIaraeTcs cepgep 06a3 danuvlx (Crie-
nuajabHas nporpaMmma, ynpasjsitoniasi 6a30i JaHHBIX).

KOMMBLIOTEP
| BA3A JAHHbIX |
v 4
| CepBep 6a3 faHHbIX |
CETb |
BDE BDE BDE
Administrator Administrator Administrator
v 1 v *t v 1
| Mpunoxexune | | Mpunoxexue | | Mpunoxexne |
KOMMbKOTEP-KNWEHT KOMMNbIOTEP-KNMNEHT KOMMNBLKOTEP-KNWEHT

Puc. 7.2. [1Byx3BeHHasn apxuTekTypa "KnueHT-cepeep”
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B apxutekType "KJIMEHT-cepBEP" MCIOJB3YIOTCSI Pa3JIMUHbIE MTPO-
MBIIIJICHHBIE CEPBEPHI 0a3 maHHbIX, Hanpumep InterBase, Oracle,
MS SQL Server, Sybase u T. 1.

TakuMm oOpa3oM, ABYX3BEHHas apXUTEKTypa "KIuUeHT-cepBep"
BKJIIOYAET: MPOrpaMMy KIIMEHTa (IEPBOE 3BEHO), cepBep Oa3 maH-
HbIX 1 0a3y JaHHBIX (BTOPOE 3BEHO).

IIpu co3paHUU KIIMEHTCKUX NPUIIOKEHUM, KOTOPbIE UCHOJb3YIOT
JIBYX3BEHHYIO apXUTEKTypy, HEOOXOAMMO IPUIEPIKUBATHCS CIIe-
JIYIOLMX PEKOMEHAALIUHI.

U Ha cropone cepBepa:
® YCTAaHOBUTb cepBep 0a3 JaHHBIX;

e co3gatb (Qailn 6a3bl JaHHBIX, KOTOPbIA pa3MeliaeTcss Ha
cepBepe (OTMPEAETUTb MECTO pa3MelleHus 0a3bl JAHHBIX Ha
JIMCKE U 33/1aTh Ha3BaHUE 0a3bl JAHHBIX);

e C03JaTh HEOOXOAMMbIE OOBEKThI Oa3bl JAHHBIX.
U Ha cropoHe kiueHTa:

e ¢ nomouplo yruiauthl BDE Administrator (iubo apyroii) 3a-
JIaTh TICEBJIOHMM W YCTAHOBUTb COOTBETCTBYIOIIME Ha-
CTPOMKHM J71s1 0OpalleHus K yAaaeHHOU 0a3e TaHHBIX;

e peanu30BaTh KIMEHTCKOE MPUTIOKEHUE, HATIPUMEp, CPEICT-
Bamu Delphi, ncmonb3ys COOTBETCTBYIOIIHE KOMITOHEHTBI
(cM. puc. 7.1 u Tabma. 7.1):

0 Database, Session— JJI CBSI3M C YJIaJIeHHOH Oa3zoii
JTAHHBIX;

{0 HeBU3YyaJbHbIE KOMIIOHEHTHI (Table, Query, StoredProc);

0 KOMIIOHEHTbI DataSource (MO OJHOMY Ha KaX[bId HC-
TOYHUK JIAHHbIX);

{0 BU3yaJlIbHbIE KOMMOHEHTHI (HAMpuMep, TBGrid — CETKa
(tabmuia AAHHBIX), TBNavigator — KOMIIOHEHT-HABU-
raTop u T. [1.).
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Tpex3BeHHas apXuUTeKTypa
"KnneHTt-cepBep”

B Tpex3BeHHOU apxutektype "kineHT-cepep” (N-tier niam multi-
tier apXMTEKTypa) CO3JAETCSl AOMOJHUTEIbHOE BCIIOMOIATEIbHOE
MPUJIOKEHUE, B KOTOPOE BKJIIOYAIOTCS BCE KOMIIOHEHTBI — HC-
TOYHUKHU JAHHBIX, KOTOPbIE B IBYX3BEHHOW apXUTEKTypE pacro-
JIararoTcsl Ha CTOPOHE KIIMEHTCKOI'O MPUITOXKEHUS, a TAKXKE KOM-
MOHEHTbl TDatabase U TSession. 3aTeéM JAHHOE IPUIOXKEHUE
peructpupyercs B kauectse COM- uinn CORBA-cepBepa Ha Bcex
KOMIIBIOTEPAX KIIMEHTA, IOCJE YEero OHO CTAHOBUTCS CepeepoM
npunoxcenuti. B JaHHOM ciyyae KJIMEHTCKME MallMHbl MOTYT HE
nMmeTb BDE, a KIMeHTCKHE MpOrpaMMbl YK€ He BKITIOYAKOT KOJBI
KOMIIOHEHTOB-UCTOYHMUKOB W JIPYIrUX BCIIOMOIATENIbHbIX KOMIIO-
HEHTOB. [lJ1s1 mojiyueHus: JOCTyNa K CEPBEPHbIM JAHHbIM KJIMEHT-
CKHE MallMHbl OOpallarTcs K yAAJIeHHOMY (HAaxoIslemMycs Ha
JPYyroil MalmHe) CEpBEPY NMPUIIOKEHUM, KOTOPBIA peanu3yeT He-
00xoaumblil 0OMeH maHHbIMU (puc. 7.3).

CEPBEP MPUNOXEHUI CEPBEP BA3bl JAHHbIX
BDE BA3A JAHHBIX
Administrator

| Cepeep 6a3 gaHHbIX |

CETb

| MpunoxeHue | | MpunoxeHue |
KNWUEHT KINMMEHT KIMMEHT

MPUNOXEHUA MPUNOXEHUNA MPUNOXEHUNA

Puc. 7.3. TpexaBeHHasn apxuTekTypa "KnueHT-cepeep”
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( 3amedyaHue )

COM (Component Object Model) — komnoHeHTHaa moaenb obbekTa
kopnopauvn Microsoft. TexHonorns COM npenHasHaueHa ana CBA3u
KIMMEHTCKOro MPUNOoXeHWs ¢ npunoxeHnem cepsepa. OCHOBHOW 4ep-
Ton COM-06bekTa aBnaeTca nHTEpMENC, KOTOPbIN UMEET YHUKarb-
HbI HOMep 1 HaBop nNapameTpoB, ONUCLIBAIOLWMX METOAbI, COBLITUS 1
cBoncTBa obwero obbvekta. Monyuns uHTepderc BHewHero COM-
o6bekTa, NPUNOXEHNE KIMEHTA MOXET ero MCrnosb3oBaTtb Kak cobcT-
BEHHbINA.

CORBA (Common Object Request Broker Architecture) — apxutekty-
pa ¢ NocTaBWMKOM Tpebyembix oBLmx 0OBbEKTOB HE3aBUCUMONA rpyn-
nel OMG. TexHonorus CORBA Takke ucnonbsyeT nHTepdenic o6bek-
Ta, HO C NOMOLUbK) WHTErPUPOBAHHOIO Crosl, OCYLECTBNSALEro
LOCTYN K yaaneHHbIM o6bekTam.

Ciienyer 3aMeTUTb, YTO CEPBEP NMPUIIOKEHUN MOXKET PACIIOIAraThCsl
Ha 000l ceTeBol MammHe, Ha koTopoli ectb BDE. B aToM ciryuae
KaTaJIoT ero pa3MelieHus JOJDKeH ObITh JOCTYIIEH APYTUM CETEBbIM
MalllMHAM, 4 caMa MalllMHA cepBepa MPWJIOKEHUN TO/DKHA ObITb
BKJIIOYEHA B TIEpUOJ] pabOThI C CEPBEPOM JAHHBIX.

C nomonipto coBapeit 6a3bl TaHHBIX MOYHO MEPEHECTH B KOMIIO-
HEHTBI-UCTOYHUKUA U CBSI3aHHbIE C HUMHU TMOJIA 4YacTb OW3Hec-
MpaBWJI, KACAIOUIYIOCS PAa3IMYHbIX OTPAHWYEHUN Ha 3HAYEHUS
BBOJMMBIX JaHHBIX. B 3TOM ciiyuae HermpaBuiIbHbIE JAHHbIE OYIyT
OTBEPraThCsl CEPBEPOM MPWIOKEHUN U He OYyAyT MepeiaBaThCcs B
cepBep B/I.

B ximeHTcko# mporpamMme, KoTopasi B TPEX3BEHHON apXUTEKType
HAa3bIBACTCS MMOHKUM KAUEHMOM, PA3MEIIAETCS KIMEHTCKUN HAbop
JMaHHBIX, MPEACTABISIONMN 000N KONMMI0 YyacTu JaHHbIX u3 bJI.
Bce u3MeHeHusl, KOTOPbIE MOJIb30BATENIb BHOCUT B IAHHBIE, U3ME-
HSIOT 3Ty JIOKAJIbHYIO KOTIUIO U MOTYT JI0 HY)XHOTO BPEMEHHU Tie-
penaBatbcs B B/l (pexuM OTIOXEHHOW 0OpabOTKM JaHHBIX).
Kpowme Toro, npu pabore ¢ OOJbIIMMU TAOIMLIAMH MOXHO TO-
TpebOBaTh OT CepBEpa NMPUIIOKEHUI MEepemaaBaTh B JOKAJbHbIM
Habop 3amucy TAOMMIBI MOPLUMSIMU, TOCTATOUYHBIMHU JJISI OJHO-
BPEMEHHOTO OTOOPaXXEHUSI HA IKPAHE KIIMEHTA, YTO CHIKAET 3a-
CPY3KY CETU U, CIICAOBATEbHO, YMEHBILIAET BPEMSI OXKUJIAHUST pe-
3yJIbTATAa 3aImpoca.
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IIpu co3aaHUU KIIMEHTCKUX NPUIIOKEHUM, KOTOPbIE UCHOJb3YIOT
TPEX3BEHHYIO apXUTEKTYPYy, HEOOXOAUMO MPUIAEPKUBATHCS ClIe-
JIYIOLMX PEKOMEHAALIUHA.

U Ha cropone cepBepa:

YCTAHOBUTH CEpBEP 0a3 IaHHbIX;

co3maTh (aiinm 0a3pl JAHHBIX, KOTOPBIM pa3Memiaercs Ha
cepBepe (ompenenuTb MECTO pa3MelleHns 0a3bl JaHHBIX Ha
JIFICKE U 3aaTh Ha3BaHKe O0a3bl JAaHHBIX);

€O31aTh HEOOXOAUMBbIE OO BEKTHI 0a3bI JAHHBIX.

U Ha cropoHe cepBepa NpUIIOKEHUH:

¢ nomotpio yTuautel BDE Administrator (1u00 apyroif) 3a-
JIaTh TICEBJIOHMM M YCTAHOBUTH COOTBETCTBYIOIIME Ha-
CTPOWKU Jj1s OOpalieHus K yIajaeHHOW 0a3e JaHHbBIX;

peanuzoBaTh NPUIOKEHUE, HAMpuMep, cpeactBamu Delphi
C HCIOJIb30BAHMEM COOTBETCTBYIOIIMX KOMIIOHEHTOB:
(Database, Session) — IJIS CBS3U C yHaJieHHOM Oa3oii maH-
HbIX; (Table, Query, StoredProc) — KOMIIOHEHTbl — HUCTOY-
HUKU JAHHBIX, Provider — KOMIIOHEHT, 0OeCIIeUNBAIOIMI
CBSI3b KQXKJIOTO JAHHOI'O MCTOYHMKA C KJIMEHTOM (IO OJHO-
MY Ha KaX/blii ICTOUHMK JAHHBIX).

U Ha cropoHe kiiMeHTa:

peain30BaTb KIIMEHTCKOC MPUTOXKCHUEC, HATPUMED, CPCACT-
BaMH Delphl, HCIIOJBb3YsA COOTBETCTBYIOIIUC KOMIIOHCHTDI:

O KOMITIOHCHT-KOHHCKTOD (B 3aBMCUMOCTHU OT HCIIOJIb3YC-
MOIo HpOTOKOHa), HAanpuMeEp, TbCOMConnection,

0 TClientDataSet — KOMITIOHEHT-IOCPEAHUK MEXIY KOM-
MMOHCHTOM-UCTOYHHUKOM Ce€pBepa MNPUIOXKeHU (1o oj-
HOMY Ha KaX<Jblii ICTOYHMK JTAHHbIX);

0 KOMIIOHEHTbI DataSource (MO OJHOMY Ha KaX[bld HC-
TOYHUK JAHHBIX);

o BHU3YaJIbHbIC KOMITOHCHTLI.
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Ta6nuya 7.1. Hekomopeie komnoHeHmsbi Delphi 7.0 dnst pabomei
¢ b6azamu 0aHHbIX

KomnoHeHT HasHaueHue

Database AKTMBHO ncnonb3yeTcs npu paboTe B apXUTEKType
"knueHT-cepsep”. No3BONSET COEANHATLCH C yAaneHHON
B v ynpaBnsaTb napameTpamn COeANHEHUS, NonyyaTb
uHopmauuio o bf], nonyyats nHopmaumio 06 OTKpPbI-
TbIX HaBopax AaHHbIX U 0 AOCTYNHbIX Tabnuuax b

DataSource | CnyXuT NPOMEXYTOYHbIM 3BEHOM ANSi COEAUHEHMUS BU-
3yarnbHbIX KOMMOHEHTOB C KOMMOHEHTaMU-UCTOYHUKAMM.
MosBonseT ycTaHaBNMBaTb HEKOTOPbIE NapameTpbl Ha-
6opa AaHHbIX, yCTaHaBnMBaTb CocTosiHne Habopa faaH-
HbIX M OTCNEXMBATb B HEM U3MEHEHMUS

Query PeanusyeT Habop AaHHbIX, NICTOYHNKOM A1t KOTOPOro
SABNAETCH OA4HA Unn Heckonbko Tabnuy B. CTpyktypa
3anncw Habopa aaHHbIX, cocTaB Habopa AaHHbIX ornpe-
genswTtea SQL-3anpocom. Mecnonb3yoTes Ans rpynno-
BbIX onepauuii o6HoBNeHUS, f,06aBNeHNS UK yaaneHus
B Tabnuuyax B[, a Takke BbINONHAET Nniobble Apyrue aen-
CTBUWSA, NPefyCMOTPEHHbIE peanusaymeit asbika SQL ans
Ton CYB[, ¢ koTopon paboTaet TQuery

Session CoaepxnT nHhopMaumio 0 TEKyLLEM ceaHce paboTbl C
B. MNosBonsaeT onpeaennTb CNUCOK AOCTYMHbLIX BJ1, 0T-
KpblBaTb, OTLICKMBATb U 3akpbiBaTh B[, ynpasnaTe na-
pameTpamMu ceaHca

StoredProc Ncnonb3yeTcs B apxuTexkType "KnueHT-cepasep” ansa ao-
CTyrna K XpaHuMbIM npoueaypam, pacrnonoXeHHbIM Ha
cepsepe b[]. XpaHumbie npoueaypbl KOAUPYOTCS € NO-
MOLLIbI0 0COBOro NpoueaypHOro A3blka, XpaHAT, Kak npa-
BWUMO, YacTo ynoTpebnaemble 3anpockl k 6 n moryT
pasfensaTbca Mexay pasnuyHbIMy NPUNoXeHuaMun. Kom-
NMOHEHT TStoredProc HApaay ¢ KOMNOHEHTaMn TTable
n TQuery ABMAAETCS HAOOPOM AAHHbIX, MOCKOIbKY MOXET
BO3BpaLLaTb MHOXECTBO 3aNncen N3 O4HOW UMK He-
CKonbKuX chusnyeckux tTadnuy b

Table PeanusyeT Habop AaHHbIX, NCTOYHNKOM ANS KOTOPOro
aBnsieTcs ogHa tabnuua bL. CoaepXXNT MHOXECTBO Me-
TOA0B, CBONCTB U COOBITWI, MOCPEACTBOM KOTOPLIX NPO-
rpamma onepupyeT € AaHHbIMU
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OCHOBHbIe BO3MOXHOCTM cepBepa
0a3 paHHbIX InterBase

[TpombluuieHHbI cepBep 0a3 aaHHbIX InterBase npegHa3HaueH
IUI XpaHeHHsl 1 oOpaboTku Oonbiioro odObemMa MHpoOpMAaIUU B
YCIIOBUSIX OJTHOBPEMEHHOU paboThl ¢ 02301 JAHHBIX MHOTUX KJIU-
E€HTCKUX MPUIOXKEHUH.

CpenctBa InterBase mo3BoJISIIOT:

Q

Q

Q

OIpPEIEIUTh cXeMy Oa3bl JAHHBIX; I 3aJaHUS CCHITOYHOM
LEJIOCTHOCTU MCMOJIb3YIOTCS MEPBUYHbBIM W BHEIIHUE KIIIOUYM,
OrpaHUYEHUs] Ha 3HAYEHUS OTHCIBbHBIX CTOJIOMOB (BBOIUMBIA
JMana3oH, COOTBETCTBME MAacKM BBOJA W T. [.), TPUITEPHI
(moamporpaMMbl, aBTOMAaTHYECKH BBIMOIHSIEMbBIE CEPBEPOM JI0
u/uin nociie coObITUS W3MEHEHHUsS 3amucu B TadJmie Oa3bl
JaHHBIX), TEHEPATOPhI (IS CO3JaHUS U HCIIOIb30BaHUS YHH-
KaJIbHBIX 3HAYEHNUI HYXXHBIX MOJIEN);

OMpeACsATh XPAHUMbIE MPOLEAYPhl ISl YyCKOPEHHUs paboOThI
KJIMEHTCKUX NMPUIIOKEHUH C yJaJeHHOW 6a30ii JaHHBIX;

OTIPEIETIATh MOJIb30BATENbCKUE (YHKIUM, B KOTOPBIX MOTYT
PpeaIn30BbIBATHCS PaA3IMUYHBIE BO3MOXHOCTH O0OpaOOTKM maH-
HBIX, OTCYTCTBYIOIIME B CTAHIAPTHBIX BCTPOEHHBIX () YHKIIMSIX;

MMOCBIJIATh YBEIOMIICHHS KJIMEHTCKUM MPUIIOKEHHUSIM O HACTYI-
JIGHUU KaKOTO-TNOO0 COOBITHS;

co3aaBaThb NMpEACTaBICHUA.

Ytunuta IBConsole
(InterBase Console)

Yrunuta InterBase Console (puc. 7.4) CiiyXuT s

a
a

yIPaBJICHHUSI CEPBEPOM;

perucTpauuu Mnojib30BATENCH M YCTAHOBKM [IJIsi HUX MPaB J0-
CTyIa K TeM WU uHbIMU B/I;
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U mposepku nemoctHocTu B/1;
U coxpaHeHus u BoccraHoBieHust b/1;
U cbopku mycopa;

U BoccraHOBIIEHMS MOTEPSHHBIX TpaH3akuuil ais b1, pacnoso-
JKEHHBIX HA PA3HBIX CEPBEPAX;

U monydeHus craTUCTUYECKOW MHPOPMALIVH.

QD IBConsole E]@

Console  Wiew  Server  Database  Tools Help
¥ &
= @ InterB ase Servers Action Dezcription
#J Local Server Autalagin Auto login
Login Login to the zelected zer
Reqizter Reqizter a new InterBase
Un-Register |rregister an InterBaze £

Diagnoze Conr...  Diagnoze a connection b
Fropertiez Wiew Server properties
Add Certificate Add 3 licenze certificate

Server: Local Server

Puc. 7.4. Ytunuta IBConsole

CoeaunHeHune ¢ cepBepom

C nomoipto IBConsole MoxxHO paboTaTh Kak ¢ JIOKaJIbHbIMM, TaK
U C YJAJICHHbIMU JaHHbIMU. CJIEAyeT MOMHUTh, YTO HA OJIHOU pa-
Oouell MalIMHE MOXET ObITh PA3MEIIEH TOJIbKO OJWH JIOKAIbHbIN
CEPBEP U 3aPErMCTPUPOBAHO HECKOJIBKO YAAJCHHBIX CEPBEPOB.
B ciyuae perucrpainuu odepeHoro cepsepa yruiautoi IBConsole
ABTOMATUYECKU TMPEAJIATaCTCsl 3apEerucTpUpPOBaTh  YAAJECHHbIN
cepBep (Remote Server). 151 coeIMHEHUST C CEPBEPOM CIIEIYET BbI-
Opatb koMaHay Server | Register (puc. 7.5).
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Diagnose Connection ...

QEI IBConsole E]@
Console  View Server Database Tools Help
@ @ Register ...
7 Un-Register —
— ilnterBa g M arme Descriptio
iy Lo  Legin... ﬂ Local Server

?@ Databaze_new 1

Puc. 7.5. Bbibop kKoMaHAbl AN perncrpauun nokanbHoro cepsepa nubo
NS COEAUHEHNA C YAaneHHbIM cepBepoM 6a3bl AaHHbIX

B oxne Register Server and Connect (puc. 7.6) ciemyer ykaszaTb
uMmsi cepBepa (Server Name), npotokon (Network Protocol),
MCEBJOHUM, WCHOJb3YEMBIA MJISI CEpBEpa Ha [AHHOW MallWHE
(Alias Name — mnponucbIBaeTcs, HarmpuMmep, B yrunure BDE Ad-
ministrator), onucanue (Descriptions) — ecau HeoOxoaumo, a
taxxe uMs nonb3opatens (User Name) u napons (Password; ums
nojibzoBatenss — SYSDBA, mapons — masterkey B cimyuae Hauana
paboThI ¢ yTUIUTON; B JalIbHEUIIIEM MOYXHO U3MEHUTH UMS TIOJIb-
30BatTeNid U mapoib). Ecau BeIOMpaeTcss peuM JOKaJIbHOTO J0-
CTyna K JAaHHbIM, AKTUBHBIMU B JAHHOM OKHE OYJyT UMS MOJIb30-

BaTCJIAd U MapoJb.
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QD Register Server and Connect
Server Information
T (o Bemote Server
Server Marne: Metwork Protocol:
[192.168.92.167 TCPAP a
Alias Mame:

|Database_new_1

Dezcription:

Iv Save Alias Information

Lagin Information

User Mame: |SYSDBA

EMEMENN

Paszword:

Lo AR Caned

Puc. 7.6. Pernctpauns yaaneHHoro cepsepa
B okHe Register Server and Connect

Co3paHue 6a3bl AaHHbIX

i cozganust 0a3bl TaHHBIX CIEAYET BBIMOJHUTL KOMaHay Data-
base | Create Database (puc. 7.7). B otkpsiBiiemcs okHe Create
Database (puc. 7.8) Hy)HO 3aJaTh MCEBAOHUM JJIsi Oa3bl JAHHBIX
(Alias), mponmcathb yTh HaxoxaeHUs ¢aiina 6a3nl (Filename(s))
ero rnepBoHavanbHbIi pasmep (Size(Pages)), a Takxe ykazaTb He-
KoTopbie apyrue onuuu (Options: pasmep Jis CTpaHULIbI XpaHe-
HHS JAHHBIX, KOAUPOBKY CUMBOJIOB, AualieKT SQL).
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d[ IBConsole g@
Console  View Server Database Tools Help
w @ ﬁ Register ...
= @ InterBaze Servel Action Description
— “Q E Logout Logout from the currer
= @ Databg Uzer Security Manage InterBagze U
— ﬁ ki Disconnect Properties Yiew Server properties
[ Create Database ... Add Certificate Add a license certifical
T Drop Database Femove Cerificate Remove a license cert
E Maintenance
5
E View Metadata ...
‘% Connected Users ...
G Properties ...
& "Bl Filters
l@ Roles
&5 Backup ] :( il )
Server: Local Server User: 5YSD

Puc. 7.7. Bbibop koMaHAbl Ans co3paHus 6asbl AaHHbIX

QD Create Database

QX

Server  Local Server

File[s]:

Filename[s]

| Size [Pages] |

[:Ainterbazettestdb.gdb

Options:

4096

Page Size

4038

Default Character Set
SOL Dialect

WM T251

g -l

|v Register database

Alizs:  |TEST

Lancel

Puc. 7.8. OkHo Create Database
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QD |BConsole
Console View Server Database Tools LU Help
¥ £ &
= @ InterBase Servers Action Dezcription
= Lacal Server Discornect Disconnect fram the cunent database
= @ Databases Properties Shaow database properties
- ﬁ ‘TEST Database Statistice  Display database statistics
Damains Shutdown Shutdown the database
0D Tables Sweep Perform a database sweep
T
\\::daxas Tranzaction Reco...  Recover imbo transactions
Em s View Metadata iew D atabasze Metadata
gnh Stored Procedures
Database Restait  Restart a database
% Estemal Functions
e Crop Databaze Drop the curent database
Generators
@ £ . Databaze Backup  Backup an InterBase database
roeptions N i
G Blob Filters Connected Users View a list of users cunently connected to the server
% Aoles Restaore Database Restors an InterBase database
&5 Backun Performance Mari...
Certificates
Server Log
@ Users
Server: Local Server Database: TEST User: SYSDBA 13 objects listed

Puc. 7.9. O6bekTbl 6a3bl gaHHbIX B okHe IBConsole

h @ IBConsole E]@

Console View Server Datsbase  Tools Help
gé @ E il 1 Interactive SQL ...
Mew connection...
=] @ InterBase Servers Hame Path
Configure Tools ...
- ﬂ Local Server e TEST D:hinterbaseestdb.gdb

=] @ Databases
—-fp TEST

Domains
Tahles
Indexes

EEE

Views

=
&

&

Stored Procedures
x Entemal Functions
Generatars
Exceptions

Elob Filters

Foles

FEPOFL

&5 Backup

Cerlificates
Server Log
@ Users

Server: Local Server Database: TEST User: SYSDBA

Puc. 7.10. Buibop komaHabl Ans Bei3oBa yTunuThl Interactive SQL
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IMocine co3panusi 0a3bl JAHHBIX UMEETCS BO3ZMOXXHOCTb MPOCMOT-
peThb Bce ee 00beKThI (puc. 7.9).

Co3zpganue Tabauu, NpeacTaBiIeHU, JOMEHOB U APYrUX 0OObEKTOB
Bb/I, a Tak)e BbIMOJHEHUE 3aNPOCcOB K B/l MOXXHO OCYIIECTBISATh
yrunuaroii Interactive SQL (komanma Tools | Interactive SQL,
puc. 7.10 u 7.11).

QE Interactive SOL - testdb.gdb g@
File Edit Query Database Transactions Windows Help
0 - o -8
1z 1 Client dialect 3 Mo active transaction, AutoDDL: ON
Data ]F'Ian ] Statistics] Erars ]
D:Yinterbase \testdb.gdb

Puc. 7.11. OkHO yTnnuThI
Interactive SQL

CoeavHeHue c 6a3om gaHHbIX

HOnsa coemunenuss ¢ BJl crmemyer BbIOpaTh KOMAaHAY MEHIO
Database | Register (cMm. puc. 7.7) u ykazatb ums bJ[ u Heobxoau-
Mble onuuu (puc. 7.12).
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d Register Database and Connect

Server Local Server

Database

|D:\interbase\TESTDB.GDB
File:

|TESTDE.GDE
Alias Mame:

[ Sawe Aliagz Information

Lagin Information

|57SDBA

Ueer Name:

R

Pagzword:

Bole:

-

ES
Default Character Set

LCancel |

Bbi6op TeKyLwero cepsepa
M 6a3bl AaHHbIX

Puc. 7.12. OkHo Register Database and Connect

B okxHe IBConsole OJHOBPEMEHHO MOXHO YCTAHOBUTbH COEAMHE-
HUE C HECKOJIbKMMU CepBepaMu U Oazamu maHHbIX. J[1s1 BeIOOpA
KOHKpEeTHOTO cepBepa win B/l crieayeT BbIAETUTh HEOOXOAUMBII
00beKT B nepoii yacTu okHa IBConsole 1 mpou3BecTH COeTUHEHUE
cHaJaja ¢ cepBepoM, a 3aTeM ¢ HeoOxomuMmoii BJ1 (puc. 7.13).
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QE IBConsole g@

Console  Wiew Server Database Tools Help

¥ & S

= @ InterB ase Servers Action Description
78 Lacal Server Autologin Auto login
>g L&DA Login Logity ta the selected server
)8 DELETER Register Register a new InterBase Server
)g OLA Ur-Register Unregister an InterBase Server

Diagroze Conn...  Diagnose a connection to a server
Properties Wiew Server properties

Add Certificate Add a license certificate

Server: OLA

Puc. 7.13. lNpocmoTp cepeepoB
(nokanbHOro 1 yaaneHHbeix) 6a3 gaHHbIX

Pa3pbiB coeguHeHuUn

Hnst paspeiBa coeauHenuss ¢ B/l cieayer BOCnoOJIb30BATHLCS
komaHaoi Database | Disconnect, a 11 pa3pbiBa COCIUHEHUS C
cepsepoM — komaH10i Server | Logout. B nmocnenHem ciyvae Oy-
IyT pa3opBaHbl Bce coenrHenud ¢ B/I aToro cepsepa.

N3meHeHUue cBOMUCTB 6a3bl AaHHbIX

CsoiicTBa Tekylel, 1. €. pabouei, b/l MOXHO U3MEHUTD, BbIIOJI-
HUB KoMaHay MeHIO Database | Properties (puc. 7.14). Ha Bkianke
Alias npou3BOIUTCS CMEHA IceBaoHuMa st Tekywed BbJl, a Ha
BkiTagke General — ycTaHOBKa APYIruX HEOOXOMMMBIX OIIMI
(MpUHyAUTENbHAS 3aliCh, MHTEPBAI OUYMCTKHU, AuanekT SQL ams
JaHHo# B/I, TobKO UTeHUE).
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4l Database Properties

Server Local Server

Aliaz

Summary Information
Owner: SYSDEA
Ot Disk Structure: 11.0

Secondary Filez Start Page
Allocated DB Pages: 170 Page Size: 4096
Optiohs
Faorced Whites Disabled j
Sweep Interval 20000
Databaze Dialact 3
Read Only Falze

Ok, | LCancel

Puc. 7.14. OkHo Database Properties

CraTuctnyeckme gaHHble o 6ase AaHHbIX

g 3anmycka mpoiiecca cOopa CTATUCTUKHU CIIEAYET BOCMOJIb30-
BaThCsi koMaHa0oi Database | Maintenance | Database Statistics.

B nosiBuBILIEMCSI OKHE H€O6XOI[I/IMO YKa3aTb OIIIUIO OJIA BbIBOJA
CTATUCTHUYCCKUX HJaHHDBIX.

ITocne BbiOOpa cooTBeTcTBYIONIEH oniuu B OkHe Database Statis-

tics (puc. 7.15) MOXXHO MOJIYYUTb CTATUCTUYECKHUKM OTYET MO KOH-
KpeTHOIi 6a3e maHHBIX (puc. 7.16).
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QD Database Statistics

[atabase: TESTDE.GDE

Opticn:

{4l Options |
Al Options

[ata Pages

D atabaze Log

Header Page

Index Pages

Syztem Relations

R ecord Wersions

Show data for;

|||_

Puc. 7.15. OkHo Database Statistics

QEI Database Statistics

M= %]

File  Edit

Databhase header page information:

Flags

Checksum
Generation

Page =size

QDS version

Oldest transaction
Oldest active
Oldest snapshot
Next transaction
Bumped transaction
Sequence nuwher
Next attachment ID
Inmplementation ID
Shadow count

Page buffers

Next header page
Database dialect
Creation date
Attributes

Read-Only

u}
12345
3
4096
11.0
1

WO oo OO0 o0
=

Qot Z, Z005 11:58:59

Puc. 7.16. BbiBog cTatncTMyecknx gaHHbIX 0 6a3e AaHHbIX

B okHe Database Statistics
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OCHOBHbIE JJAHHBIE O CTATUCTUUYECKOM OTYETE 0a3bl JAHHbIX MPE/I-
cTaBJIeHbI B Ta0I. 7.2.

QD Database Statistics E]@
File Edit
=

Lnalyzing database pages ...

DEPRRTMENTS (128)
Primary pointer page: 147, Index root page: 148
Data pages: 1, data page slots: 1, average fill: 23
Fill distributi

ion:

80 - 99%

Index RDESPRIMARY1 (0)

Depth: 1, leaf buckets: 1, nodes: &
Lwverage data length: 1.00, total dup: 0, max dup: 0

Fill distribution:
0 - F =1

1: 1 Read-Only

Puc. 7.17. Nndopmaums o Tabnuuyax 6a3bl gaHHbix B okHe Database Statistics

Tabnuya 7.2. Pazfernsl cmamucmu4yeckoao omyema no base 0aHHbIX

Onuus OnucaHue

Pasgen Database header page information coaepxut cBegeHus
13 3aronoBOYHONW CTpaHuubl B

Flags YkasbiBaeT dpnar B[]. HekoTopble 3HavyeHus:
1 — B[ sBnaeTcs "3epkanbHOR" konuen oCHOBHOW B[;

2 — pa3spelueH pexum NpuHyantTenbHoi sanncu (Forced
Writes), koraa 3anucb gaHHbIX NPOU3BOAMTCS B husnue-
ckovi BI1; Mpy oTMeHe 3Toro peXxmma 3anunchb BbINOSHAETCS
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Ta6nuuya 7.2 (npodorxeHue)

Onuusn

OnucaHue

B Bydep, a noTom B (pOHOBOM pexume (06bI4HO Npur
nepenonHeHun Bytepa) nepeHocnTca Ha ANCK; npu cboe
cucTembl AaHHble n3 6ydepa mMoryT 6bITb MOTEPSHbI, YTO
MOXET NMPUBECTUN K HENPEACKA3yEMbIM MOCNEACTBUAM

Checksum

KoHTponbHasa cymma 3aronoska B[. YHukanbHoe 3Have-
HME, KOTOPOE BbIYUCNAETCH NO BCEM AAHHbIM B 3aronoBs-
ke Bll. Nicnonb3yeTca ana aHanusa npaBuIIbHOCTY AaH-
HbIX B 3aronoske b/

Generation

CueTuunk, KOTOpbIA yBenuunBaeTca Ha 1 npu Kaxaom
06HOBNEHUM AaHHbIX B 3aronoeke B[]

Page size

Pasmep ctpaHuybl B B 6aritax

ODS version

Bepcus ctpyktypbl B Ha ancke

Oldest
transaction

Homep cTaperillen HezaBepLIEHHON TpaH3akKumn (CMm.
Takke Next transaction). HesaBepLueHHOW cuntaeTcs
TpaH3aKuus, ecnn OHa akTuBHa, oTMeHeHa (rolled back)
unu 3aeucna (in limbo, T. €. BO Bpema ee 4elACTBUS U A0
NPYMEHEHUS K Heli NOATBEPXKAEHUS UK oTKaTa Npoun3o-
wen c6oi, M NOCne Hero HEBO3MOXHO CkasaTb, 3aBep-
LeHa TpaH3aKUusa Unn HeT; Takoe BO3MOXHO AN TpaH-
3aKkuuiA, oxeaTbiBalowmx B, KOTOpbIE pacnonoXeHbl Ha
pasfnnyHbiX cepBepax)

Oldest Camas crapasi akTuBHas TpaH3akuus
active
Next Homep, koTopbIvi OyAeT NPUCBOEH CreayLWEen TpaH3ak-

transaction

umw. MNpw BbINOAHEHWN ycnoBus:

Next transaction - Oldest transaction >
Sweep interval

Npov3BOANTCH aBTOMaTnyeckasa Ymctka mycopa B b[1.
Sweep interval (no ymondaHuio 20 000) — umncno

TpaH3aKUuii, Yepes KoTopoe NPoNCXoanT asToMmaTuye-
CKasi YncTKa mycopa
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Ta6nuuya 7.2 (npodorxeHue)

Onuusa OnucaHue

Sequence Homep nepson cTpanuubl B

number

Next Homep crneaytowero coeanHeHus ¢ b

attachment ID

Number of
cache buffers

Pasmep B6ydepa B cTpaHuuax b

Next header
page

Homep crneaytolwen ctpaHuubl 3aronoska bl

Creation date

[arta cospanusa b

Attributes

AtpubyTel B[]

Paspen Database file sequence onucbiBaeT xapakTepucTku nocnenosa-
TENbLHOCTM haknoB, U3 KOTOPbIX cocTouT B[]

Pasgen Database log page information cogepxut nidopmaunio o cTpa-
Huuax xxypHana bf] (toneko ansa cepesepos NetWare)

Pasgen Analyzing database pages BknouaeT nHgpopmanuno 060 Bcex
Tabnuuax n niaekcax bl (cm. puc. 7.17). nsa kaxpon Tabnuubl 6asbl
JaHHbIX BbIBOAWUTCS cneaylwas nHHopmMauus:

Primary
pointer page

Homep HavanbHoW cTpaHuubl Tabnuubl B

Index root Homep HayanbHOW CTpaHuLbl ANA XpaHeHUa NHAEKCOB
page Tabnuubl B

Data pages O6wee uncno cTpaHuL, ANa XpaHeHNs AaHHbIX

Average fill MpoueHT 3anonHeHNs CTPaHUL, ANA XPaHeHUs AaHHbIX
Fill distribu- [dwvarpamma 3anonHeHnsa cTpaHuy, A XpaHeHUs AaHHbIX
tion

Index Nmsa nHaekca

Depth Yucno ypoBHel B AepeBE UHAEKCHbIX CTPaHWL,

(onTumanbeHLIA NokasaTtens — He Gonbwe 3. MNpu rny6u-
He nHaekca (depth) Gonbwe 3 copTMpoBKa C €ro NCNonb-
30BaHWEM CTaHOBUTCA HE3((EKTUBHON)
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Tabnuya 7.2 (okoH4YaHue)

Onuumsn OnucaHue

Leaf buckets | Yucno cTpaHu HMXHEro ypoBHS B AepeBe UHAEKCHbIX
cTpaHuL

Nodes O6uee uncno cTpaHul B aepese

Average data | CpegHas anuHa kaxkgoro knova B 6antax
length

Total dup Obwee yunmcno CTPOK MHAEKCA C AyONMPOBaHHBIMU 3HA-
YEHUSIMN NHAEKCHBIX Monew

Max dup Yucno CTPOK MHAEKCA C MaKCMMarbHbIM YACNOM AyGnu-
POBaHHbIX 3HA4YEHUIA UHAEKCHBIX NONein

Fill ['mcTorpamma, nokasbiBaoLas YMCNo MHAEKCHbIX CTpa-

distribution HWL, COOTBETCTBYIOLLMX ONpeaesieHHOMY NPOLEeHTY 3a-
NOSTHEHNS

Co6opka mycopa

HeobxomumocTs cOOpku Mycopa 00yCITOBIMBAETCS CIEAYIOIIUMU
npuyrnHamu. [Ipy uTeHun TpaH3akiMen 3aMucK Bce cTapble BEPCUU
9TOW 3aluCH, HE MCMOJIb3YIOUIMECS AKTUBHBIMU TPAH3AKIUSIMH,
YAQISIIOTCA. DTO KacaeTcs TOJbKO 3aMucei, CO3TaHHbIX MOATBEP-
KIASHHBIMM TpaH3aKUUsIMU. Bepcuu, co3maHHble TpPaH3aKLUSIMM,
BrnociieacTBun otkatuBlinmucs (rolled back), a Taxxke crapbie
BEPCUU 3AMMCEN, 3aKPEIJIEHHbIE 32 AKTUBHbIMU TPAH3AKLHUSIMM,
ocrarorcsi B BI. Oto cunpHo yBennuusaer o0bem b/l u noHuxkaer
ObicTpoelicTBue paboThl ¢ HEl. [103TOMY B LEISAX ONTUMU3ALUU
WCIOTNB3YIOT coopky mycopa (garbage collection).

s npuHYAMTETbHON cOOPKHM Mycopa cieayeT BbIOpaTh KOMaHIy
Database | Maintenance | Sweep.

ABTOMAaTHYECKOE M3MEHEHME 3HAaueHUs sweep interval, ucnoJib-
3YIOLLErocsl [UIsl BKJIFOUEHUSI aBTOMATMYECKON cOOpKM Mycopa,
MOXET ObITh NpOU3BeACHO KoMmaHaoil Database| Properties |
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General. OgHako cienyeT MOMHUTH O TOM, YTO ABTOMATUYECKas
cbopka Mycopa MOXeT ObITh He3((heKTUBHOM, €CTT1 B MOMEHT ee
OCYIIECTBJICHUS] UMEETCS MHOTO aKTHUBHBIX TPAH3aKIUW BCIEACT-
BUE MHTEHCUBHOW paboThl knueHToB ¢ B/I. B 3ToM cnyuae MHOTO
BepCUil 3amuceid, 3aHATbIX AKTUBHBIMU TPAH3AKIUSIMU, HE BOUJET
B 4uCiIo "coOpaHHbIX" 3anmuceil; kpome Toro, cobopka mycopa Cy-
ILIECTBEHHO 3aME/JIUT BbIMOJIHEHUE AKTUBHbBIX TpaH3akuuid. B cu-
Jy 9TOr0 PEKOMEHJyeTcsl coOMpaTh Mycop JuOO BPYUHYIO NpPHU
MUHMMAaJbHOM YMCJIE MOJIb30BaTeNIeH, MO0 NMPU BOCCTAHOBJICHUU
B/l (xorma nmoaxmoueHuid k b/l ObiTh BOOOIIE HE J0KHO). [Ipo-
CMOTPETh AKTUBHBIX I[10JIb30BATE/IEH MOXHO, BbIOpAB KOMAaH]y
Database | Connected Users.

Co3pnaHue pe3epBHOM Konuu (CcoxpaHeHue)
M BOCCTaHOBMeHUue 6a3bl AaHHbIX

Coxpanenne b/] HeoOX0aUMO IS

U nonyuenus tekyuiel pesepBHod komuu BJI, xoTtopas moxer
ObITb KCMOJIb30BAaHA Il BOccTaHOBIeHMS BJl B ciydae ee
cOos;

U ymydiieHust XapakTepUCTUK MPOU3BOJUTEILHOCTH TIpU paboTe

cB/.

Mepexoa B 04HOMNOSIb30BaTENIbCKUN PEXKUM
coeauHeHusA ¢ ba3on AaHHbIX

Co3maHue pe3epBHON KOMUM MOXKET BBIMOJHATHCS 0€3 OTKIIIOUE-
HUSI APYrUX mnojab3oBaTene. OgHako CIeAyeT MOMHUTh, YTO B
JIAHHOM CJIy4yae B PE3EPBHOUN KOMMU OyAyT COXpPAHEHbI BCE JAH-
HbIC, U3BMEHEHHbIE HA MOMEHT CO3JaHusi pe3epBHOM konuu. Ilo-
3TOMY PE3EPBHOE KOMMMPOBAHUE OOBIYHO OCYIIECTBIISIIOT B MOMEHT
OTCYTCTBUSI coeauHeHuid ¢ B/l co cropoHbl nojb3oBateneid. Kak
MPABUIIO, 3TO MPOUCXOJIUT B BEUYEPHUE, HOUHBIC TUOO YTPEHHUE
yacel, CylIeCTBYIOIIME COCIUHEHUS TMOJIb30BATENCH MOTYT OBITh
MPUHYUTENIBHO pa3opBaHbl. Jlasg 3TOro cieayer BbIOpaTh
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komaHay Database | Maintenance | Shutdown 1 B auasoroBom
okHe Database Shutdown ycTaHOBUTbL mapamMeTpbl NPUHYAATEIb-
HOTO pazbenuHeHus (puc. 7.18).

QD Database Shutdown
[atabase: TESTDE.GDE
Options:
Shutdown |Fnrce shutdown after timeout ﬂ

Shutdown Tirmeout | A

LCancel ‘

Puc. 7.18. OkHo Database Shutdown

B okxHe Database Shutdown MO>XHO BbIOpaTh CIIEAyIOIIME Mapa-
METPBI MEPEX01a B OJTHONOIb30BATEIbCKUN PEXKUM:

U Deny new connections while waiting — Bce cyiecTByromue co-
eAnHeHus nomnbp3oBarteneil ¢ b/[ m1omkHbI 3aBepIINTh CBOM Olle-
pauuu. Eciam mo ucTe4eHnn yKa3aHHOTO HMXKE MEpHoJia BpeMe-
HU OCTAJIMCh AKTUBHbIE COEAMHEHUS ¢ Monb3oBaTensamMu, bl He
MEPEBOJMUTCSl B OAHOMNOJIb30BATEIbCKUI PEXUM, HEOOXOAMMBbII
JUTSl CO3JAHNSI PE3EPBHOM KOMUH;

U Deny new transactions while waiting — cyiecTByroiue Tpas-
3aKLMUA JOJDKHBI 3aBeplunThes (Server Manager oXuJaeT ux
3aBepuueHust). CtapT HOBbIX TpaH3akuuil Osiokupyercs. Eciau
[0 UCTEUYEHUM YKA3aHHOTO HMXKE MEPUOJA BPEMEHU OCTAJIUCH
AKTUBHbIE TpaH3akuuu, B/l HEe NepeBONUTCS B OJTHONOJIb30BA-
TENbCKUI PEXUM;

U Force shutdown after timeout — akTHBHBIE TpaH3aKLMH MOTYT
BBIMOJIHATHCS B TEUEHME YKA3aHHOTO HIDKe nepuoaa. Eciu B
KOHIIE JAHHOTO MEPUOJA OCTAIOTCS AKTUBHBIE TPaH3aKLIUM,
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OHU MPUHYAUTECJIbHO OTKATbIBAIOTCA U 3aTEM BCC COCAUMHCHUSA C
MMOJIb30BATCIIAMU ITPUHYAUTCIIbBHO PAa3PbIBAKOTCA.

Pe3epBHOe konupoBaHue 6a3bl AAHHbIX

i co3nanust pesepBHoil konuu B/l cinenyer BbIOpaTh KOMaHIy
Database | Maintenance | Backup/Restore | Backup u B guanoro-
BoM okHe Database Backup yka3zats nyTh K BJl, koTOpas noibkHa
CIY)XATb UCTOYHUKOM JUJI CO3[JaHUS PE3EPBHOM KOMHWU, a TaKKeE
IyTh ¥ uMs (aiiaa pesepBHOM Komuu (puc. 7.19).

4[] patabase Backup @
D atabasze Options:
Server.  Local Server Format Tramzportable ﬂ
Alias: FESTOR EbE j tetadata Only Falze
Garbage Collection True
v Transactions in Limbo Process
Backup Fils(s) Checksums Process
Server: |Lc-ca| Server j Conwert to Tables Falze
s | j Werbose Output To Screen

Filenarne(z] | Size[Bytez) |

Ok | LCancel |

Puc. 7.19. OkHo Database Backup

Kpowme toro, B pa3znene Options okHa Database Backup MoxHO yka-
3aTh HeoOs3aTeNbHbIE MAPAMETPhI pe3epBHOTO KonvpoBanus b/l

U Format — co3gaHue TpaHCMOPTHOro (opmMaTa pe3epBHOU KO-
nuu B o01mieM ¢opmaTe MpeACTaBICHUS MAHHBIX, YTO JeNiaeT
BO3MOJXXHBIM TiepeHeceHre b/ B apyrue oneparoHHbIe CPepl,
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JUISL KOTOPBIX CYLWIECTBYIOT peanu3auuu InterBase. MOXHO OT-
KJIIOUWTH 3Ty oniuio, Bbiopas Non-Transportable.

U Metadata Only — coxpaHsiTh TOJIbKO METaJJAHHbIC, UTHOPUPYS
cTpaHuLbl AaHHBIX (pexxuM True). ITone3Ho B Tom ciyvae, Ko-
rJJa HY)KHO CO34aTh 3aroTOBKY nyctoil B/l (Hanmpumep, npu au-
CcTpudyTUPOBAHMU pa3pabOTaHHON MPOTrPAMMHOM CUCTEMBI).

U Garbage Collection — He NpoU3BOAUTH/MIPOU3BOAUTL COOPKY
Mycopa npu coxpaHenuu b1,

U Transactions in Limbo — urHopupoBaTh 1100 HE MTHOPUPO-
BaTh npu coxpaHenuu B/l TpaH3zakuuu in limbo (TpaH3akiuu,
0 KOTOPBIX HEJIb3sl CKa3aTh, 3aBEPILUIMIIUCh OHU WJIM OTKATH-
JIMCh; BOSHUKAIOT NpU ABYX(pa3HOU (puUKcaluu TpaH3aKLUUH JJIs
b/l, pacnoyioXeHHOM Ha pa3HbIX CEpBEpaX, €CAM oOlepalus
MOJTBEPK/CHA HAa OJIHOM CEpBEpe, a Ha JAPYIOM B MOMEHT
MOATBEPKIACHUS TPaH3aKIHUK MPOU3OIIENT anmnapaTHblidi cOOit).
Jlitst BoccTaHOBJIGHUS TpaH3akiuid in limbo mepea cozmaHueMm
pe3epBHOIl kommu ciaeayeT BbIOpaTh komaHay Database |
Maintenance | Transaction Recovery.

U Checksums — UTHOPUPOBATH HEBEPHBIE KOHTPOJILHBIE CYyMMBbI
3aroJIoBo4YHbIX crpanul B/, rae xpanutca nadopmanus o B/,
HeoOXouMasi JUisi COeMHEHUs C Helo;, OTKIII0YeHHE JaHHOTO
pexuma (1o yMOJIYaHWIO) MperoTBpaiaer coxpaHenue b/l c
Pa3pyLIEHHOW CTPYKTYPOM.

U Convert to Tables — xKoHBepTaLUsI BHYTPEHHUX (haiiJioB Oa3bl
JAHHBIX BO BHEILIHWE TAOJMIbI, KOTOPbIE 3aTEM BKIIIOYAIOTCS
KaK 4aCTb PE3EPHON KOIHM.

U Verbose Output — monydyeHue paclIMpeHHOTo oT4yeTa (B OT-
JIETTbHOM OKHE) O XOJI¢ CO31aHus pe3epBHOM konuu b/I.

BoccraHoBneHue 6a3bl AaHHbIX
M3 pe3epBHOU Konuun

i Toro uto6bl BoccraHoBUTh B/l U3 paHee caenaHHON pe3eps-
HOW Komuu, HeOOXOoauMO BbIOpaTh B MEHIO koMaHAy Database |
Maintenance | Backup/Restore | Restore, a 3aTeM B 1MaJOroBOM
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OKHE yKa3aThb MyTh U Ha3BaHMUE pe3epBHON kormmu U BJI, koTopas
OyJeT BOCcCTaHOBJIEHA. B TOM ciyuae, eciu BOCCTaHABJIMBaeMas
B/l umeeT HeckoIbKO (paiiyioB MO pacnoyaraeTcsi B HECKOJIbKUX
¢usndueckux ¢aiinax, B okHe Database Restore (puc. 19.20) HeoO-
XOAMMO yKazaTb UM Kaxaoro ¢aitna Bl u ero pa3mep B cTpaHu-

uax B noJjic Page Size.

QE [Database Restore

B

Backup File(s]

Server. Local Server

Aliaz: | j

Filenarne(z] |
v.

[ atabaze

Server: [ ﬂ

Aliaz: | j

Filename(z] | |

Options:
Fage Size [Bytes]

|4038 =

Ovverwrite

Falze

Commnit After Each T able

Falze

Create Shadow Files

True

Deactivate [ndices

Falze

alidity Conditions

Restare

Usze All Space

Falze

Werboze Output

To Screen

Ok | LCancel |

Puc. 7.20. YcraHoBKka napaMeTpoOB A1 BOCCTaHOBMEHUS 6a3bl faHHbIX

B okHe Database Restore

B okxHe Database Restore MOryT OBITh YCTaHOBIIEHBI TaK)Ke Clle-

JYIOIIHE OITLIHH.

U Page Size (Bytes) — ycTaHaBJIMBaeT pa3Mep CTPaHUIbI BOC-

craHasiuBaeMoit B/I.

U Overwrite — 3aMeHseT cymiecTByromyo B/l ¢ TeM ke nMeHeM,
€C/IM OHA PACHOJIOKEHA B TOM KaTajiore, KyAa JOJDKHA MOMe-

waTbcs BoccraHapiauBaemas b/I.
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U Commit After Each Table — moaTBepxmaTh BOCCTAHOBJIEHHUE
MOCIIe KaXKIoi TabIMIbl. DTO aKTyalbHO B TEX CIIydasX, KOraa
B PE3€PBHOM KOMUU UMEIOTCS PA3PYIICHHBIC JAHHBIC U CIICYET
BOCCTAHABIIMBATDb HE BCE U3 HUX.

U Create Shadow Files — npu BocctanoBieHun b/l He co3maBaTh
TeHEeBOU (3epkasibHOM) konuu B/, ecnu g stoit BJ1 HazHaue-
HO aBTOMATUYECKOE BEJICHUE TEHEBOW KOMMU. DTO MOXKET OBITh
HEOOXOIMMO B CIIyvasix:

e BocctaHoineHnust b/l Ha cepBepe, KOTOPBI He OJIEPIKUBA-
€T TEHEBOT'O KOMTMPOBAHUS;

e BoccraHaBiauBaeMasi b/l cama sBISE€TCS TEHEBOW KOIUEU
BJ.

B BoccraHoBneHHo#W B/l OyayT yHMYTOXXEHbI MPU 3TOM OIlpe-

neneHust teHeBord BJI, ecnu BocctanoBieHue B/, a1t KoTopoit

paHee OCyUIECTBIISIIIOCh TEHEBOE KOMUPOBAHUE, OCYLIECTBIISIET-
cs1 ¢ BKmoYeHHbIM pexkxuMoM Create Shadow Files.

U Deactivate Indices — OTKIIIOUYMTH BOCCTAHOBJIEHME MHJIEKCOB.
InterBase ctpout uHAeKchl nocie toro, kak b/l BoccTaHOBIIE-
Ha. Ecnu B B/I, ciyXuBllIeii MCTOYHMKOM JJIs CO3JAHMUS pe-
3€pBHOM KOMWM, CYIIECTBYIOT JyOJIMPOBAHHbIE 3HAUYEHUS
CTONOIOB, MO KOTOPBHIM MOCTPOEHbI YHUKAJbHbIE UJIA TIEPBUY-
HbIC UHJCKCHI, MOMbITKA MEPECTPONKM MHACKCOB JJIsI BOCCTA-
HoBiieHHOU BJI Bbhi3oBeT ommOky. B 3TOM ciyuae crnenyer ot-
KJIOYUTh BOCCTAHOBJICHUE WHJACKCOB U 3aTEM, MCHOJb3Ys
ytunuty Interactive SQL, ycTpaHuTb ayOnMpoBaHHE 3Haye-
Huii. Ilocime 3TOro MOXHO aKTUBH3UPOBAaTh MHAECKCH (SQL-
OMepaTop ALTER INDEX).

U Validity Conditions — BoccTaHaBIMBAaTL WJIM HE BOCCTAHABIIM-
BaTh OINPEJE/ICHUs] OTrPAHUYEHUI CChIJIOYHOM 1I€JIOCTHOCTH.
OTO BaXKHO B TOM Cllydae, Korja pesepBHas korus B/l comep-
KUT YCTApEBLIME OI'PAHUYCHHUST CCbIJIOYHOM LIEJIOCTHOCTH, KO-
TOPBIE TOJDKHBI OBbITh 3aMEHEHBI HOBBIMH.

U Use All Space — ncnoib30BaTh BCE HUMeEHOIIEecs MPOCTPaH-
CTBO.
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U Verbose Output — mnonyueHue pacliMpeHHOro oTyeTra (B OT-
JIeIbHOM OKHe, B (paline, He AenaTh OTYETa) O XOJ/ie BOCCTAHOB-
nenus b/l u3 pe3epBHOI KOIMH.

anHynMTeanaﬂ 3anmcb Ha AUCK

3anucu Tabaun Npu J0OaBIeHUU WK U3MeHeHuH ux B B[ moryt
MoMenaThesi B Oydep i HeMeaJIeHHO (PU3UUECKU 3aMUChIBATbCS
Ha auck. B epBoM cnyuae 3anucu u3 6ydepa puznuecku 3anuchl-
BAIOTCS Ha JIMCK MOcJe 3anoiaHeHus: Oydepa. Pexxum HakamnmuBa-
HUsI U3MeHeHUH B Oy(depe SKOHOMUT BpeMs U yJIy4dIllaeT ObICTpO-
neiictBue nipu pabote ¢ BJl, MOCKONbKY JOCTATOUYHO MEAJIEHHOE
oOpallleHue K JUCKY MPOUCXOAUT pexe. OgHako B ciydae cOos
JaHHble U3 Oydepa TepsitoTcs, He OyAyuu 3anucaHbl Ha JUCK, YTO
CoCcOOHO Ccepbe3HO HapymuTh lLenoctHocth B, B cumy atoro
PEKOMEHAYETCSI METOJ, HEMEAJIEHHOW (MPUHYIUTENbHON) 3amucu
Ha auck (forced writes). OTkIIOYMTL TMOO MOBTOPHO BKIIIOUWTH
€ro MOXXHO B JMAJIOTOBOM OKHE yCTAHOBKM CBOMCTB b/ xomahn-
noi Database | Properties | General (Disabled — 3anpeiex, En-
abled — pa3pelen).

BoccTtaHoBneHue TpaHSaKLIVIVI

B ciyudae ecnm TpaH3akuus 3aTparuBaer 0asbl JAHHBIX, PACIOJIO-
YKEHHbIC HAa PAa3HBIX CEPBEPAX, MOATBEPKACHNE TAKOW TpaH3aKLUU
OCYILIECTBIsIETCS B B (pa3bl. Bee nmelicTBUS Npy 3TOM BBIMOJIHS-
IOTCSl aBTOMATUUYECKM M HE TpeOyroT mporpammupoBaHus. [lpu
BO3HWKHOBEHHUU OLIMOKMU B XOJE BbINOJIHEHUS J1BYX(pazHoil (uk-
calMy TPaH3aKLMS curuTaeTcs norepsiHHou (in limbo), u oTHOCH-
TeJIbHO Hee cepBep b/l HE MOXET pelIrTh, 3aKOHYMWJIACh OHA WJIU
OTKATUJIACh.

715t BOCCTaHOBJIEHMS TAKUX TPAH3AKLMI clienyer BblOpaTh KOMaH-
Iy MeHio Database | Maintenance | Transaction Recovery. B qua-
JIOTOBOM OKHE OYyAyT IMOKa3aHbl B BUJE CIMCKA TPaH3aKLUU in
limbo. OHu MoryT ObITh MOATBEPKJEHBI WJIM OTMEHEHbI. Jlj1s Ka-
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JKJIOM TpPaH3aKUMM MOXHO MOKa3aTh BCE CBSI3AHHBIE C HEU TpaH-
3akuu (myteM Beibopa 3Haka "+" cjieBa OT TPAaH3aKIMN).

PeI'VICTpaLWIFI HOBbIX NOJSib30BaTeneun

Perucrpanys HOBBIX MOJIb30BATENEH MOXKET OCYLLECTBIISITHCS af-
MUHUCTPATOPOM CHCTeMBL. JlJI 3TOro ciaeayeT BbIOpaTb KOMAaHAY
MmeHIo Server | User Security. B nosiBUBLIEMCSI OKHE MOYXHO MpPO-
CMOTPETh CIIUCOK MMEH 3aPErMCTPUPOBAHHBIX HA CEpBEpE MOJIb-
3oBateneit (puc. 7.21).

QD User Information

Required Infarmation

User Name: EVS0EA Ra

RN RN EREINN

Pazsword:

RN RN EREINN

Canfirm Pazzward:

Optional Infarmation

First Mane: |

HMiddle Mame: |

Lazt Name: |

Hew Cloze

Puc. 7.21. OkHO HOBbIX Nonb3oBaTenei
B okHe User Information

g no6GaBneHus HOBOTO TMOJb30BATENs CIEAYET HAXATh KHOMKY
New U yka3aTb UMsl M10JIb30BATEINS M NAPOJIb, KOTOPbIE OYyT 3a-
MpAaMBaThCI MPU JOCTyNE K 06a3e maHHbIX. s yaajaeHus Mnoiib-
30BaTelis CJIECAYET B 3TOM OKHE BbIOpATh M3 CIIMCKA YAAJISIEMOIO
MOJIb30BATENA M Ha)KaTb KHOIKY Delete.
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M3MeHeHre JaHHbIX, KAacaIOLIMXCS KOHKPETHOTO IMOJb30BaTEls,
MPOMU3BOJIUTCS CIIEYIOIUM 00pa3zoM:

1. B neBoii uactu okHa ytunutel IBConsole juist janHoro cepsepa
Boiensercs Users (puc. 7.22).

2. B npaBoﬁ HacTu Cpeau IMOABHUBIINXCA MOJb30BaTENE CICAyCT
BbI3BATb (Ha)KaTI/IeM npaBoﬁ KHOITKHN MbI]_HI/I) KOHTCKCTHOC
MCHIO I UBMCHCHUSA IMApaMCTPOB CYHICCTBYOIICTO ITOJIB30-
BaTCJIA.

3. Bocmnonb3oBatbes komangoii Modify User.

QD IBConsole E] @

Console  View Server Database Tools Help

F|® %5

= @ InterBase Servers User Name First Name | Middle Name | Last Name
- ‘g Local Server

- @ Databases

—-'fp TESTDB.GDE 0 TEg AddUser .
Damains Modify User ...
T Tables Delete User

Indexes
Wiews
ﬁn‘h Stored Procedures
T Extemal Functions
% Generators
@ Exceptions
& Blob Fiters
% Fioles
55 Backup
E Certificates
Server Log

Users

Server: Local Server User: SYSDBA 3 objects listed

Puc. 7.22. 'ameHeHne faHHbIX nons3oBartens B okHe IBConsole

Pa6ota c yrunuton BDE Administrator

BDE Administrator npeaHa3HaueHa IS CO3JaHHUs, M3MCHEHHUS U
yaajgeHus rnceBgoHUMoB goctymna K B[, C 3Toii e 1eabio MOXeT
HCIIONb30BaThes U yTumura SQL Explorer.
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Co3aaHue nceBAoOHMMA 6a3bl AaHHbIX

ITapamerpsl B/l U €€ MECTOIOJIOKEHUE ONPEALIISIOTCS MCEBIOHU-
MoM (uMmeHeM, T. e. alias) BJI. IlceBmoHUM HEOOXOIUM ISl TOTO,
yTOOBI BCE MBMEHEHMS, CBsI3aHHbIE ¢ 0A301 MAHHBIX, MOIJIA aBTO-
MaTUYECKHM MEHATHCS 0Oe3 H3MEHEHHs CO3MAHHBIX KIHMEHTCKUX
MporpaMM, B KOTOPbIX JAHHbIN MCEBJOHUM UCTOJIb3YETCS.

I[J'ISI OIIPEACIICHUSA IICECBAOHUMA H€O6XOI[I/IMO§

1. BoiOpats komanay mexnio Object | New B okne BDE Adminis-
trator (puc. 7.23).

£ BDE Administrator C:\Program Files\Common Files\Borland Shared\BDE... |- (03

Cbject Edit View Options Help
&= K o Cu

All Databaze Aliases Definition of INTRBASET

SCHEMA CACHE DIR
SCHEMA CACHE SIZE
SCHEMA CACHE TIME
SERVER MAME
SOLPASSTHRU MODE

Databazes ] anfigura[ignl Definitian

- - B8 Databases Type INTRBASE
+ Sé DEDEMOS BATCH COUNT 200
+ o'é DefaultDD BLOE SIZE 32
] o'é |BLocal BLOES TO CACHE 64
£y COMMIT RETAIM F&LSE
B EMABLE BCD F&LSE
+ b EMABLE SCHEMA CACHE FALSE
B L&MGDRMER
+-"F TPaiino dBASE M ROWS -1
+-"® FPabnel Excel OPEN MODE READ MRITE

ROLE MAME

]

-
D:tinterbase\TESTDEB.GDE
SHARED AUTOCOMMIT

SOLORYMODE
USER WaME SYSBDA
WAIT OM LOCKS FALSE

Default uzer name for acceszing the target server,

Puc. 7.23. OkHo ytunutel BDE Administrator
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2. Onpenenuth uMs apaiiBepa 6asbl gaHHbIX (STANDARD mis
B, co3manHeix ¢ moMmompio Paradox, dBase, Clipper u
FoxPro. MSACCESS gma Microsoft Access. ORACLE,
INTRBASE, SYBASE, MSSQL, INFORMIX, DB2 cootseT-
cTtBeHHO s 0a3 maHHbBIX Oracle, InterBase, Sybase, MS SQL
Server, Informix, DB2 u, ectu ycranoBieH, apaiisep ODBC).

3. BeBectu mMs mnceBaoHUMa B j1eBoMl dacth okHa BDE Admi-
nistrator (puc. 7.23).

4. Onpenenutbh HeOOXOAUMBbIE ITApaMETPhI IICEBAOHMMA B MPaBOIi
yactid okHa BDE Administrator.

5. VI3 KOHTEKCTHOTO MEHIO CO3JaHHOrO IMceBAOHMMA (TpaBas
KHOIIKa MBIIIN) BbIOpaTh KoMaHay Apply A MOITBEPKACHUS
€ro CO3/1aHusl.

CospaHue ncesgoHnma INTRBASE

[IceBnoOHMMBI TMNA INTRBASE MCHOJB3YIOTCS AJIs JOCTyna K 0ase
JaHHbIX cepsepa InterBase. Ilapamerpbl, KOTOpbIE HEOOXOAUMO

ONpPEACIUTb JUIS TICEBJOHMMA THWIIA INTERBASE, MPHUBEACHbI B
Tabm. 7.3.

Ta6bnuya 7.3. lNapamempsbi 05157 onpedenieHust ncesdoHUMa
muna INTERBASE

MapameTp OnucaHue

BATCH COUNT Yucno sanucer, N3MeHsiEMbIX B pamMmKax HESBHOW
TpaHsakuuu. Nepen nameHeHNemM 3anucer aBToMa-
TUYeCKN CcTapTyeT TpaH3akuus Ha cepeepe. MNocne
U3MEHEHUS 3TOr0 Yncna 3anucen TpaH3akumsa Ha
cepBepe aBTOMaTn4eckn noaTeepxaaetcs, Micnonb-
30BaHWe BATCH COUNT A3€eT BO3MOXHOCTb U3Me-
HUTb YNCNO 3anucel B nakete 0OHOBNEHUIA ANSA KaX-
00 NOATBEPXXAEHHONA TpaH3aKLuKM, ecnun pasmep
nofoBbHOro nakeTa Ha cepBepe HEAOCTATOUHO BENUK.
Mo ymonyaHuio — YnCo 3anuceil, ymellarLnxcs B
nakete anvHon 32 Kbant
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Ta6nuuya 7.3 (npodormkeHue)

MapameTp OnucaHue

BLOB SIZE OnpeaenseT MakcuMarbHYIo AnnHY (B kunobaiTax)
BLOB-nonsa. MoxeTt meHaTbesa oT 32 ao 1000

BLOBS TO OnpeaenseT, ckonbko 3anucer ¢ nonamm BLOB 6y-

CACHE YT KSLWMPOBATLCS ANS KNUeHTa. Mo ymonuaHuio 64.
MoxeT meHATbcA oT 64 go 65 535

ENABLE BCD YkasbiBaeT Ha HeobxogumocTb ana BOE nepesogutb
uenble N gecsaTUYHble 3HaYeHUs1 NoNnei B 3Ha4YeHNs1
BCD

ENABLE SCHEMA | [lpu 3Ha4eHUn TRUE MO3BONSET XPaHUTb CBEAEHUs O
CACHE CTPYKTYype yaaneHHoii B[] Ha KIMeHTCKOM KOMMbIoTe-
pe B KaTarnore, onpeaensemMom napameTpom SCHEMA
CACHE DIR. XpaHeHue cTPykTypbl B[] xopoLio Tem,
yTO B aTOM cnyyae BDE He HyxHO Bcakuia pas cum-
TbiBaTb AaHHYIO UHOPMaLNo 13 yaaneHHon B[, uto
3KOHOMUT BpeMS 1 pecypcebl. OfHAKo 3TO BO3MOXHO
nwe ang B, 4bAa cTpyKTypa (coctas Tabnuu,
cTONnbL0B, MHAEKCOB M AP.) HE NSMEHSIETCH BO Bpe-

MeHM
SCHEMA CACHE B cnyyae xpaHeHusi ceBeaeHnii 0 cTpyktype b napa-
TIME MeTp yKasblBaeT, C Kakoi nepuoanyHocTblo BDE 06-

HOBNAET CBEAEHUA O HEW. 3HAUYEHNS:
0 — xpaHeHue cxembl B[l He ucnonbayetcs;

(no ymonyaHuio) — nocne 3akpbitua b1 B npunoxe-
HUK (T. €. nocne paspbiBa coeanHeHns ¢ bJ);

uncno B ananasoHe 1..2 147 483 647 — KONMYECTBO
CeKyHA, Mexzy ABYMSi OGHOBNEHNAMU CBEAEHWUIA O

CcTpykType b

LANGDRIVER A3bIkoBbIV ApaiiBep, UCNONb3yeMbIA ANA KOAUPOBKU
CMMBOIMBHBIX MOMENR N ONPEAENSIOWMIA Takke nops-
O0K COPTUPOBKN CUMBOSBHbBIX 3Ha4YeHun. [ins pyc-
CKOSI3bIYHBIX MPUNOXEHWI pekomeHayeTcs Pdox
ANSI Cyrillic. ina aToro aparisepa 6e3 oWwnGoOK pa-
60TaloT CUMBOIbHBIE DYHKLUK NPeobpasoBaHns
CTpOYHbIX/3arnaBHblX 6YKB AnsiUpperCase U
AnsilLowerCase.
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Ta6nuuya 7.3 (npodormkeHue)

MapameTp OnucaHue

Pdox ANSI Cyrillic coBmecTm ¢ KOBMPOBKOWA CUMBO-
nos InterBase WIN1251 1 nopsagkom copTUPOBKM
cumBonos PXW_CYRL. 3Tn 3HauyeHus ykasbiBaloTcs
B B[] B atTpmbyTax: DEFAULT CHARACTER SET Ans
6a3 gaHHbIX, CHARACTER SET W COLLATE Ans fo-
MEHOB 1 cToNnGuoB

MAX ROWS YKasbIBaET MaKCUManbHOE KONNMYECTBO 3anucen,
KOTOpble ApaiiBep NblTaeTcs cuMTaTh U3 yAaneHHoR
B npu noceinke kaxagoro SQL-3anpoca k cepeepy, ¢
y4eTOM 3anpocoB Ha YTeHue cTpykTypbl B[l n npo-
BEPKU COOTBETCTBMS 3HAUYEHUI CTONOLOB Haknaabl-
BaeMbIM Ha HUX orpaHnyeHnam. cnonbayetcsa aAns
npeaoTBpaweHns 6e3rpaHuYHOro pacxoaa CUCTeM-
HbIX PecypcoB, Hanpumep, Npy Bblgadve onepartopa
SELECT ansa 6onbwow no o6bemy Tabnuusl 6. Ma-
noe 3HaveHne MAX ROWS moxeT npuBecTum K Tomy,
yto Tabnuua b1 He ByaeT oTKpbITa, NOCKOMbLKY 3a-
NpPOC YTEHUS1 CTPYKTYPbl TabNnLbl MOXET BO3BPATUTb
Gonble 3anuceit, Yem ykasaHo B MAX ROWS. OgHa-
k0 MAX ROWS Hukak He BO3AENCTBYET Ha HEOBHOB-
nsiemble 3anpocsl. Mo ymonyaHuo npuHaTo —1, 4to
0O3HauaeT OTCYTCTBME NMMNTA HA KONUYECTBO CUNTbI-
BaeMbIX CTPOK. B cnyyae ecnu Konm4yecTBo BO3Bpa-
LWaemMbix CTPOK 60nbLUe YCTaHOBNEHHOTO NMMNTA,
BblaaeTcs oln6ka DBIERR ROWFETCHLIMIT

OPEN MODE YcTaHaBnMBaeT peXnMM YTeHUS (3anucn) faHHbIX 13
(8) Bl (3HayeHune READ/WRITE, MO YMOMYaHUIO) NN
PEXUM TOMbKO ANS YTeHUsA (READ ONLY)

SERVER NAME Ana yaaneHHbix B[] coaepxut nmsi ceTesoro cepse-
pa n mapwpyT goctyna Kk B[1. Bua ykasaHusa atux
napameTpoB 3aBUCUT OT UCNONb3YEMOro CETEBOMO
npoTokona. [1na npotokona TCP/IP npu pacnonoxe-
Hun B[] Ha cepBepe, KOTOpPLI paboTaeT nog ynpas-
neHnem Windows, oHn 3agatTcsa B popmarTe:

UmaCepsepa: Nyte\Mab.gdb
Hanpumep:
abcd:d:\database\db_1.gdb
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Ta6nuuya 7.3 (npodormkeHue)

MapameTp

OnucaHue

Mpu 3TOM AOKHBI GbITb COOTBETCTBYIOLLMM 06pa3om
HacTpoeHsl (harnsl HOSTS n SERVICES (pacnona-
ratoTcs B katanore Windows) Ha komnbloTepe,
UmerLLLeM J0CTyN K yaaneHHon BJ. B dpanne HOSTS
onnceiBatoTcs IP-agpec cepeepa n ums, Hanprumep:

192.168.92.167 grd
B darine SERVICES — npotokon goctyna K InterBase:
gds_db 3050/tcp

SQLPASSTHRU
MODE

Pexxum TexHonormm "knneHT-cepeep”, onpeaensto-
WM, KakuM 06pa3om NPOMCXOAMT B3aMMOAEACTBNE
BDE c cepeepom Ha ypoBHe TpaH3aKuuiA Npunoxe-
HVSA KNMeHTa. 3HavyeHre napameTpa onpeaenser,
moxeT nn BDE nepepasaTtb cepBepy cOBCTBEHHbIE
KOMaHbl AN yNPaBneHns 3anpocamu, Ui HeT.

B nocnegHem cnyyae ncnonesyetca Passthrough
SQL — onepatopsl SQL, BbINOMHAEMbIE C MOMOLLBIO
KOMMOHEHTa TQuery KIMEHTCKOIO NPUIOXKEHUS.
Takke faHHbIA NapamMeTp onpeaenseT peXxumMbl nc-
NoNb30BaHNS HEABHOTO CTapTa W NOATBEMKAEHUSA
TpaH3akuui. MNapameTp SQLPASSTHRU MODE MOXeT
NPVHAMAaTE CrieaylLmne 3Ha4YeHUs:

O SHARED AUTOCOMMIT — Passthrough SQL n
komaHabl BDE mMcnonb3yloT o4HO U TO Xe coeaun-
HeHue ¢ yaaneHHou B[, peanusyemoe B npumno-
KEHUWN Yepes OfMH KOMMNOHEHT TDatabase; eCnun
B NPUNOXEHUN TpaH3aKums IBHO He peannsyeTcs
METOAO0M Thatabase.StartTransaction,
NPOVCXOAUT HESBHbBIA CTAPT TPAH3aKUMM 1 €e aB-
TOMaTN4YeCKoe NOATBEPXKAEHNE;

U SHARED NOAUTOCOMMIT — Passthrough SQL n
KomaHgbl BDE mcnonb3ylT O4HO U TO Xe coeau-
HeHvWe ¢ ypaneHHoi B[l, HesBHble TpaH3akuuu
CTapTyloT aHanornyHo pexumy SHARED
AUTOCOMMIT, OAHAKO MX HEABHOrO NOATBEPXKAE-
HUS HE MPOUCXOAWUT W 3TO HYXHO fernaTb SBHO;
noeegeHne Passthrough SQL B aTom cnyyae 3a-
BMCUT OT CEpPBEPA;
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Ta6bnuya 7.3 (okoH4yaHue)

MapameTp

OnucaHue

O NOT SHARED — Passthrough SQL » komaHpbl
BDE He moryT ncnonb3oBaTb OOHO U TO Xe CO-
eauHeHne ¢ ypaneHHow B[l. OGHoBnsiemble 3a-
npocel Ha SQL He nogaepXuBatTCs MNCEBAOHU-
Mamu B[], Ana KOTOPbIX YCTAHOBNEH 3TOT PEXUM.

SHARED AUTOCOMMIT W SHARED NOAUTOCOMMIT He
noaaepxnBaloT Bcex oneparopos Passthrough SQL.
B aTuxX pexumax He cneayeT ynpaBnsTb TpaH3ak-
unsmMmu ¢ nomoLybio SQL-onepartopa SET
TRANSACTION

SQLORYMODE

OnpepensaeT pexum BbiNonHeHWs 3anpocos SQL.
Bo3mMoXHble 3Ha4YeHVs::

U NULL (No ymornyaHuio) — Ans JocTtyna Kak K
NokanbHbIM, Tak KW cepBepHbiM B[ 3anpochbl
BHauane noceinatotca SQL-cepBepy, ecnu 10T He
B COCTOSIHUM BLIMOSIHWTL 3anpoc, OH BbIMOJIHS-
€TCS NOKanbHo;

U SERVER — TOMbKO cepBepHble B[1: 3anpoc
noceinaetca SQL-cepBepy, ecnm OH He MOXeT
BbINOJNHWUTL 3aMNpPOC, NOKANbHOMO BbIMOMHEHNS HE
NpOUCXoauT;

U LOCAL — 3anpoc Bceraa BbINOMHAETCS Ha
KMUEHTCKOW MalLWNHe, T. €. NoKanbHO. 3amMeTum,
4YTO 3anpoc MoXeT ObiTb OTBEprHyT CepBepoMm
B, ecnu:

* MeeT MecTO reTeporeHHblii 3anpoc, T. €. 3a-
npoc K pasnuyHsbim b,

e 3anpoc coctonT Gonee 4yem n3 ogHoro SQL-
oneparopa;

e cepsep B[l He noapepxuBaeT CUHTaKCUC
onepaTopos, NPUCYTCTBYIOLMX B 3anpoce

USER NAME

OnpegensieT nMsi, KOTOPOE BbifaeTCA B Ka4yecTBe
NOACKA3KN MMEHMW NONb30BATENS NPKY 3anNpoCce UMEHU
1 Napons B MOMeHT coeaunHennsa ¢ b[l. MNpwn onpepe-
NeHvu crneayeT usHadansHo Bnucate SYSDBA
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YcTaHOBKM NapamMeTpoB ApanBepa

[TapameTpbl, KOTOpPbIE XapaKTEPU3YIOT Bce Oa3bl JAHHBIX OMpe/ie-
JIEHHOTO THUIA, yCTaHABIMBaIOTCS A ApakiBepoB B/l. 3aTem oHu
MPUMEHSIIOTCS K TceBJOHUMY Kaxkaoi B/l Toro xe tuna. HekoTo-
pblie (He Bce) mapaMeTpbl MOTYT ObITh NEPeonpeaesieHbl sl KOH-
KPETHOTO MCEBIOHUMA.

VcTaHOBKa MapaMeTpoOB JIpaiiBepoOB MPOM3BOIUTCS Ha BKJIAJKE
Configuration B pa3zene Drivers | Native | Ims apaiisepa (puc. 7.24).

3 BDE Administrator C:\Program Files\Common Files\Borland Shared\BDEAIDAPI32.CFG

=X

Object  Edit  Wiew Options Help
=

Dirivers and System

Definition of INTREASE

Databases Configuration I Drefinition
=61 Configuration VERSION 40 ~
-8 Diivers TYPE SERVER
= Native DLL32 SOLINT32.0LL

@ PARADON DRIVER FLAGS

@ DB2 TRACE MODE 1]

@ DBASE BATCH COUNT 200

@ FOXPRO BLOB SIZE 32

@ INFORMID BLOBS TO CACHE 64

@ COMMIT RETAIM FALSE

@ MSACCESS EMABLE BCD FALSE

@ MS50L ENABLE SCHEMA CACHE FALSE

& ORACLE LANGDRIVER

© SYBASE Max ROWS R

+ By ODBC OPEN MODE READ MWRITE
+ System ROLE NAME

SCHEMA CACHE DIR
SCHEMA CACHE SIZE 8
SCHEMA CACHE TIME R
SERVER NAME IB_SERVER:/PATH/DATABASE.GDB
SOLPASSTHRU MODE SHARED AUTOCOMMIT -
r Al AP AR

Oitems in INTRBASE.

Puc. 7.24. YcraHoBKa HeobxoAMMbIX NapameTpoB ApaiBepa

CucremHble CTapToBble YCTAHOBKU

CucTeMHbBIE CTAPTOBBIE YCTAHOBKM MOXXHO M3MEHUThH Ha BKIIQJIKe
Configuration B pazgene System | INIT (puc. 7.25). 31ecb MOXHO
YCTAHOBHUTH CTAPTOBBIC MapaMeTPhI 3aIMycka MPHIIOXKeHUs, pabo-
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tarouiero ¢ BDE. Kak npaBujio, yCTAaHOBKHU SI3bIKOBOT'O JpaiiBepa
MEHSIFoTCsl peako u npu padore ¢ BDE He pexomeHyercs BHO-
CUTb U3MEHEHUS B JAHHBIE, KOTOPBIE MPUHATHI IO YMOJIYAHUIO.

£3 BDE Administrator C:\Program Files\Common Files\Borland Shared\BDEVDAPI32.CFG =Jo/&d
Object  Edit  Wiew Options Help
=
Dirivers and System Definition of INIT
D atabazes Cunfiguraliunl Drefinition
=58 Configuration AUTO ODBC FALSE
+- 58 Diivers DaTA REPOSITORY
= System DEFALLT DRIVER PARADDX
[ {iNIT} LANGDRIVER ‘ascil AMSI
+ Formats LOCAL SHARE FALSE
L0 MEMORY USAGE LIMIT 32
MaxBUFSIZE 2048
MAXFILEHANDLES 48
MEMSIZE 16
MINBUFSIZE 128
MTS POOLING FALSE
SHAREDMEMLOCATION
SHAREDMEMSIZE 2048
SOLORYMODE
SYSFLAGS 1]
YERSION 40
Oitems in INIT.

Puc. 7.25. OkHo BDE Administrator 4ns uIameHeHUss CUCTEMHbIX yCTaHOBOK

YcTtaHoBKu ¢hopmaToB

YcranoBku (opmartoB (natsl — Date, Bpemenu — Time, uncio-
BbIX 3HaYeHU — Number) usmeHstoTcst Takxke Ha Bkiagke Con-
figuration B pa3zaene System | Formats (puc. 7.26).

CoxpaHeHue KoHduUrypaumm

Tekymas koHpUrypamusi Co 3HAYEHUSIMU TICEBJOHUMOB, TpaiBEPOB
U CTapTOBBIX HACTPOEK MOXKET ObITh COXpaHeHa B (aiie. st aTOro
HeoOXouMo BbiOpaTh koMaHy MeHio Object| Save As Configura-



Co30aHue KueHm-cepeepHbIX NpuUnoxeHul cpedcmeamu InterBase u Delphi 409

tion, 3aTeM yka3zaTb uMs (paiima u HaxxaTh kHonky OK. ITo ymon-
4aHulo KoHpurypauus 3anucbiBaetcs B (¢aidn C:\Program Files\
Borland\Common Files\BDE\ldapi32.cfg. JlanHblii ¢aiin oOHOBS-
€TCsSl aBTOMATUYECKH TMOCJIE BbIMOJHEHUS MTOATBEPIKACHUS JIJIs BCEX
m3meHeHnii (Object | Apply) wm mis kaxkaoro usmeHeHus: (Apply B
KOHTEKCTHOM MeHI0 mceBjoHuMa). Palin KoH(puUrypauuu, OTiau4-
HbIH OT MPUHSITOTO MO YMOJIYAHUIO, MOXKET ObITb 3arpyXeEH ¢ T0-
Molbio koMaHapl Object | Open Configuration.

4 BDE Administrator C:\Program Files\Common Files\Berland Shared\BDEVIDAPI32.CFG (=
Object Edit Wew Options Help

=

Drivers and System Drefinition of Date
Databazes Configuration ] Definition

=18 Configuration FOURDIGITYEAR F&LSE
LEADINGZERQOD FALSE
LEADINGZERQOM FALSE
MODE ]
SERARATOR /
YEARBIASED TRUE

Ditems in D ate.

Puc. 7.26. OkHo BDE Administrator gnsi nsmeHeHusi dopmatoB patsl,
BPEMEHU 1 YUCMOBbIX 3HAYEHUNA

daiinbl KOHPUrypauuu MOXHO OOBEIMHSITE, KOIAa HEOOXOIMMO
YCTAHOBUTH HA KOMIIbIOTEP MPUJIOXKEHWE WIM TPYIIY MPUIOXKe-
HUI 1 100aBUTh B Qaiia KOHPUIrypaLuuu HOBbIE MCEBAOHMMbI 0a3
JaHHbIX. Ecu BMecTe ¢ AMCTpUOYTUBOM MPUIIOXKEHUN MOCTABIIS-
eTcs u (halia KoH(pUrypaluu, TO MCEBJAOHUMbI U3 HETO MOTYT OBITh
no0aBJIeHbl B OCHOBHYIO (MM JTIOOYIO JAPYry0) KOH(UTYpaIuio.
s atoro cnenyer BeiopaTh koMmaHay MeHio Object | Merge Con-
figuration u ykazath KOH(QUTypauuMoHHbIKA Qaiin, nHpopmanus u3
KOTOpOro OyAeT JoOaBISIThCS, TIOCIE Yero NOoATBEPAUTL 00beIn-
Henue (Yes).
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NMpumep pa3paboTKM KIMEHTCKOro
NPUNOXEHNSA C UCNOJNb30BaHUEM
InterBase u Delphi

ITpuBeneM NOCTAHOBKY 3a1a4M.

Pazpaborarb M peanu3oBaTh KIMEHTCKOE MPUIIOKEHHUE, MO3BO-
Jsollee paborath ¢ 6a30i gaHHbIX "My3bIKaabHBIE TPOU3BEIC-
Hus". B 6a3e gJaHHBIX JOJDKHA XPAHUTHLCS ClIeAyromas nHpopma-
uust: paMunusi, UM U OTYECTBO KOMIIO3UTOPA, TOJ POKIACHUS,
CTpaHa MPOUCXOKACHUS KoMmIo3uTopa. MHpopmanus o mpousse-
JIEHUU COJICPXKUT TOJ, HAINUCAHUS, Ha3BAHUE, TEMIT MY3bIKH, OC-
HOBHYIO TOHAJIbHOCTb (COJIb MUHOP, COJIb MaXXOp, 10 MMUHOP, 0
Maxop u ap.). Kpome TOro, BbIAEHSIOT pa3IuvHbie (POPMbI MPO-
U3BeACHHUS: CMM(OHMS, 3TIOJ, BaJlbC, COHATA, Orepa, OaJieT u T. [I.

MpoekTpoBaHue 6a3bl AaHHbIX

Hcxoas u3 MocTaBiCHHOM 3aJaud, MOXHO OMPEACIUTh CIICIYIO-
LIME CYLIHOCTH, OTPaXKalolMe OCHOBHbIE OOBEKThbI MPEIAMETHOI
obJjacru.

CyluHOCTb Cnmucok xoMnosuTopoB XAPAKTCPU3YCTCA CICAYIOLIUMHA
anI/I6yTaMI/I: ®.M.0 komnoszuropa, 'on poxneHusa, CrpaHa.

CyHIHOCTI) Cnucokx npou3zBeneHum UMECT anI/I6yTbIZ I'on H»anuca-
uusda, Haspanue, Temn, OCHOBHAasA TOHAJIBHOCTb (COJ‘[b MHUHODP, COJIb
MaXop U T. 1.).

I[JIS[ CYIIHOCTHU dopmMel npousbeneHur MOXXHO ONPECACIIMTD anI/I6yT
dopMa [NPOUBBEIEHUS (onepa, 6aneT, OIICpETTAa, NbE€Ca U T. I[.).

Kpome Toro, kaxaplii KOMNO3UTOP XapakTEPU3yeTcs UACHTU(PU-
KaTOpPOM, OTJIMYAIOLIUM €ro YHUKajJbHbIM 0Opa3oMm B Oaze aaH-
Hbix. Kaxnas ¢opma npousBeaeHUs] TakkKe MMEET YHUKAJIbHbIN
UICHTU(UKATOP.

Kaxapiii KOMIMO3UTOP MOXKET HAMUCATh TO JTMOO MHOE MPOU3BE-
JIEHUE, HO KaXXJ0€ MPOU3BEACHUE 00s3aHO UMETh aBTOpa. AHAJO-
TUYHO, Kaxaas (opMma MPOU3BEICHUS MOXKET XapaKTepU3OBaTh
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KOHKPCTHOC MY3bIKAJIbHOC MPOU3BCACHUEC, U KaXJA0€ MY3bIKaJlb-
HO€ MPOU3BEICHUE 003aHO NMPUHAIEXKATh TOW MO0 MHOU (op-
M€ MMPOU3BCACHUH.

Kaxk npaBuio, B HacTosee BpeMs renepaiuio SQL-koga as 6a3bl
JAHHBIX MOHO MPOBOJMUTbH C MCMOJIb30BAHWEM TOrO JIMOO MHOIO
CASE-cpenctBa (Computer-Aided Software / System Engineering),
KOTOPOE MO3BOJISIET C MOMOILBIO OMPEAETIEHHBIX PpadUuecKuX HO-
TaUMi CTPOMTh KOHLENTYAJbHYIO MOJENb 0a3bl JAHHBIX U MOJIY-
4aTb SQL-CKpUNT AJ11 KOHKPETHOr'O cepBepa 0a3bl JAHHBIX.

C yyeToM BCEro M3JI0XKEHHOTO KOHUENTyajlbHash MOJENb s Oa-
3bl AaHHbIX "My3bIKajdbHbIE MPOM3BEAEHUS" MOXET ObITh Mpe.-
craBieHa B CASE-cpeactBe PowerDesigner B COOTBETCTBUM C
puc. 7.27. Ilpu omnpencieHUd OCHOBHBIX 3JIEMEHTOB KOHLIEOTY-
aJIbHOW auarpaMMbl OblJIM YCTAHOBJIEHBI TAKXE TPU JIOMEHA IS
TeMIa, TOHAIbHOCTUA U (JOPMbI MY3bIKAIbHOTO TPOU3BEACHUS.

works

work_name VA1DD
oreation_year WVAZD
main_tempo tempo_dmn

main_tone tone_dmn
cradte
sccordance
COMposers
composer id Zoi= | =i
form
COMmposer_name VAT0D
year_of_birth VA1E form id =pi= | ==
composer_country WADS form_of_work form_of_work_dmn
composer_id <pi= form_id <pi>

Puc. 7.27. KoHuenTyansHas guarpammMa ans 6asbl AaHHbIX
"My3bikanbHble Npon3BeseHns"

Hrak, monmyueHHasi KOHLENTYaJIbHASI MOJIEb SBJsETCS (popMmanu-
30BaHHBIM MPEJICTABICHUEM OOIIEH CTPYKTYpbl JAHHBIX MH(OP-
MaIMOHHOM CUCTEMBI 6€3 MPUBS3KU K KOHKPETHOM peaau3anuu Ha
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6aze CYB/l. a5 nomyueHus: (pU3MUECKON MOJEIN TAHHBIX HEOO-
XoauMo BeIOpaTh cooTBeTcTBYIONYI0 CYB/l. B manHOM mpuMmepe
reHepanus GU3NYECKOW MOJEIN JAHHBIX MPOU3BOIUTCS JJIs CEp-
Bepa 0a3 maHHBIX InterBase.

Ilepen reHepauueit Gpuznveckoid MOJEIN AAHHBIX MOJAraeM, 4yTo
OrpaHUyYeHus OyAyT 3aJaHbl BHYTPU CXEMbl — IPU YCTAHOBKE
cooTBeTcTBYIOLMX onuuil B PowerDesigner cienyer BoiOpath De-
clarative.

duzndeckass Moaeb Il 0a3bl JaHHBIX "'My3bIKallbHbIE POU3BE-
JleHus" mpuBeeHa Ha puc. 7.28.

works
composer_id INTEGER =fed=
form_id INTEGER <f1=

work_name VARCHAR{100)
creation_year VARCHAR{2D)
main_tempce WVARCHAR{3D)
main_tone WARCHAR{3D)

FEK_WOCRKS_CREATE_COMPOESER

FE_WORKS_ACEORDAMC_FORM

COMposers
composer_id INTEGER Zpk= form
compeoser_name  VARCHAR{100) i INTEGER e
PETLILN VARCHAR(16) form_of_work VARCHAR(2D)
composer_country VARCHAR{S4)

Puc. 7.28. dnsnueckas mogenb ns 6a3bl AaHHbIX
"My3bikanbHble Npon3BeseHns"

MeHepauua SQL-ckpunTa

s renepanuun SQL-ckpurnta Ha OCHOBE MONyYeHHOM (u3nude-
CKOW MOJENM [aHHBIX HcIoJib3yeTcss komanaa DataBase |
Generate DataBase (muHeliku meHio PowerDesigner).



Co30aHue KrueHm-cepeepHbIX NpUoxeHul cpedcmeamu InterBase u Delphi 413

B oxHe Database Generation (puc. 7.29) He0OXOIUMO yKa3aTh: B
nojic DBMS ums CYBJI, nj1s KOTOpOW CO3/1a€TCsl CKPUMT; B TIOJIE
Directory — pasmelilieHde Ha Jucke co3gaBaemoro (atina, cojuep-
xatero SQL-ckpurnt; B nosie File name — ums daiina ¢ pacuiu-
pexuem sql. 3HaueHue Generation type JI0JKHO ObITh YCTAHOBJIE-
HO B Script generation.

Database Generation @
DBEMS InterBaze 6x

Directery: |D:\interbase), [=]

File name: |.-nusic_sq'_ j E [V One file only

Generation type: (% Script generation " ODBC generation

Tables & Views l Keys & Indexes | Database | Options | Selection |

Tables Columns Yiews
v |zer-defined type [¥ Create view
v Check Iv Default value I
% |nzide Table O Outside [V Check v Begin script
v Physical options o) - ¥ End seript
[v Begin script o r
I End script v I Permizzsion
r [ Drop view
[~ Permiszion Deizle
[~ Drop table o
=

OK | CrmeHa Cnpaeka

Puc. 7.29. OkHo Database Generation
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Kpowme Toro, mjis ycnemHoi renepanun SQL-ckpunTa clieayer Ha
BCceX BKIagkax okHa Database Generation ycTaHOBUTH (PITaXKKu B
COOTBETCTBUM C puc. 7.30—7.32.

Database Generation @
DBEMS InterBaze 6x

Directery: |D:\interbase), [=]

File name: |.-nusic_sq'_ j E [V One file only

Generation type: (% Script generation " ODBC generation

Tables & Views Keys & Indexes l Databaze ] Cptions ] Selection ]

Brimary keys Indexes Eoreign keys
: [¥ Create index ¥ Create foreign key
r " Inzide Table & Outside
r v Declarative lnbegrity J
[ Dropindex r
-
Alternate keys Index filker: Join Index
[v Create alternate key [ Primary key r
g . I Fareign key r
r [ Alemate key r
r ¥ Cluster r
r v Others r
-

0K | Ormena Cnpaeka

Puc. 7.30. OkHo Database Generation —
Bknagka Keys & Indexes

ITocne ycTaHOBKM BCEX HEOOXOJAMMBIX OMUMHI CIEIYET MOJTBEP-
IUTh reHepanuio SQL-ckpunrta HaxxatueM KHonku OK. B pe3yiib-
TaTe MOSIBJISIFOTCS JBAa OKHA, coAepKaiiue MHPOPMALUI0 O Mpo-
nzomenmeid renepauun: Result List 1 Result. OxHo Result List
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COAEPXUT uH(popmanuo 06 ommnbKkax, MPOU3OIICAIINX BO BPEMS
TEeHEpaluy, a TAaKXe MPEIYNPExKACHUS O BO3MOXHOCTU BO3HUK-
HOBEHUS OIIMOOK MPU MCIOJIb30BAHUU 3TOTO CKPUIITA JJIS CO3/1a-
Hus 6a3bl. OxkHO Result oToOpakaeT MoJHbIE UMEHA CO3TAHHBIX
BO BpeMsl reHepanuu (aitnos. B cnyuae ecnu reHepainusi mpoiiia
yCIIEUIHO, B YKa3aHHOU marike Ha JucKe co3aaeTcs (ain ¢ 3amaH-
HBIM HMEHEM, cojepkamui HeoOxomuMmbid SQL-ckpunt. B maH-
HOM TmpuMepe nostydaercs: (aitnm music.sql, KOTOpbIi MpuUBEACH B
nuctuHre 7.1.

Database Generation @
DEMS InterBase Gx

Directory: | D\ interbase), o

File name: |.—nusic_sq'_ j E v One file only

Generation type: ¥ Script generation "~ QDBC generation

Tables & Views ] Keys & Indexes Database ] Ciptions ] Selection ]

Databases Storages Uszer-defined data types
v o a - Iv Create data type
v Physical options I Iv Default value
[v Beqgin zcript - v Check
[v End script Tablespaces r
[v Open databaze - Iv Drop data type
Iv Close database ¥ Begin scrpt
[v Drop databaze ¥ End sciipt Abstract data types
- r
Seguences ~ I~
[v Create sequence r
- Bules r
[ Drop sequence r r
r = r
=

OK | CrtmeHa Cnpaexa

Puc. 7.31. OkHo Database Generation — Bknagka Database
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Database Generation @
DEMS InterBase Gx
Directory: | D\ interbase), o
File name: |.—nusic_sq'_ j E v One file only
Generation type: ¥ Script generation "~ QDBC generation

Tables & Views ] Keys & Indexes ] Database Options ] Selection ]

Teut Uzage Before generation
Character zef: - v Check model
i L] v

(" DOS (OEM)
Character caze; v Title

" Upper

" Lawer B After generation

+ Mived [ Avtomatic archive
[ NoAccent

OK | CrtmeHa Cnpaexa

Puc. 7.32. OkHo Database Generation —
Bkrnagka Options

JlnctuHr 7.1. ®ann music.sql

CREATE DOMAIN "FORM_OF_WORK_DMN" AS VARCHAR (30) CHARACTER SET
WIN1251

check (value is null or ( value in

('symphony', 'etude', 'waltz', 'sonata’', 'sonatina', 'fugue’, 'oper
a', 'operetta', 'ballet', 'other") ));

CREATE DOMAIN "TEMPO DMN" AS VARCHAR (30) CHARACTER SET
WIN1251



Co30aHue KrueHm-cepeepHbIX NpuUnnoxeHul cpedcmesamu InterBase u Delphi 417

check (value is null or ( value in
('allegro', 'allegretto', 'moderato', 'andante', 'andantino', 'len
to', 'grave', 'presto', 'prestissimo', 'largo’, 'adagio') ));

CREATE DOMAIN "TONE DMN" AS VARCHAR (30) CHARACTER SET WIN1251

check (value is null or ( value in ('c dur','c moll','d
dur','d moll','e dur','e moll",'f dur','f moll',"'g dur’,'g
moll','a dur','a moll','h dur', '"h moll") ));

CREATE TABLE "COMPOSERS"
(
"COMPOSER_ID"INTEGER NOT NULL,
"COMPOSER NAME"VARCHAR (100) CHARACTER SET WIN1251,
"YEAR OF BIRTH"VARCHAR(16) CHARACTER SET WIN1251,
"COMPOSER COUNTRY"VARCHAR (64) CHARACTER SET WIN1251,
CONSTRAINT "PK COMPOSERS"™ PRIMARY KEY ("COMPOSER ID")
)i

CREATE TABLE "FORM"
{

"FORM ID"INTEGER NOT NULL,

"FORM_OF WORK""FORM OF WORK DMN",
CONSTRAINT "PK FORM" PRIMARY KEY ("FORM ID")
)i

CREATE TABLE "WCORKS"

(
"COMPOSER_TD"INTEGER NOT NULL,
"FORM ID"INTEGER NOT NULL,
"WORK NAME"VARCHAR (100) CHARACTER SET WIN1251,
"CREATION YEAR"VARCHAR (20) CHARACTER SET WIN1251,
"MATN TEMPO""TEMPO DMN",
"MAIN TONE""TONE DMN"
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ALTER TABLE "WORKS" ADD CONSTRAINT "FK WORKS ACCORDANC FORM"
FOREIGN KEY ("FORM ID") REFERENCES "FORM" ("FORM ID");

ALTER TABLE "WORKS" ADD CONSTRAINT "FK WORKS CREATE COMPOSER"
FOREIGN KEY ("COMPOSER ID") REFERENCES "COMPOSERS"
("COMPOSER_ID") ;

ALTER TABLE "FORM" ADD
CONSTRAINT "CKC FORM OF WORK_FORM"

check (form of work is null or ( form of work in
('symphony', 'etude', 'waltz', 'sonata’', 'sonatina', 'fugue’, 'oper
a', 'operetta', 'ballet', 'other') ));

ALTER TABLE "WORKS" ADD

CONSTRAINT "CKC MAIN TONE WORKS"

check (main tone is null or ( main tone in ('c dur’',’'c
moll','d dur','d mell','e dur','e mell', 'f dur', 'f moll’, 'g
dur','g moll', 'a dur','a moll", 'h dur', 'h moll") ));

ITonydennsiii SQL-ckpunT O6yIeT B AaJbHEHIIEM HCIIOIb30BAThCS
JUTS1 cCO3AaHs 0a3bl TaHHBIX.

Kak ormeuanoce panee, B SQL-ckpunte u3 nuctuHra 7.1 orpaHu-
YeHUsl 3a/laHbl BHYTPU cXeMbl 0a3bl JaHHbIX. s peanuzauuu
OTpaHUYEHUN B BUJE TPUITEPOB, a TAK)KEe TEHEPATOPOB Clydaii-
HbIX YMCENT U XPAHUMBbIX MPOLEAYP ISl MPUCBOCHUS! YHUKAIIbHbBIX
MMEH CJeyeT MCMOIb30BATh JIMCTUHT 7.2, KOTOPBINA MOJydaercs
MpY 3aJaHUU COOTBETCTBYIOLMX onuuil B PowerDesigner s re-
Hepauuu pusnyeckoit moaenu u SQL-ckpurnra.

Nuctunr 7.2. ®an music.sql (y4eTeHbl orpaHM4YeHus B BUge
TPUITEPOB, a TaKXkKe — FTeHePaTopbl CIyYauHbIX Ynucen
M XpaHuMBbie npoueaypbl)

/* Cosganme momeHa "FORM OF WORK DMN" mis omnpernesieHMsa (GOpMel
npousseneHus */

CREATE DOMAIN "FORM OF WORK DMN" AS VARCHAR (30) CHARACTER SET
WIN1251



Co30aHue KrueHmM-cepeepHbIX NpUoxeHul cpedcmeamu InterBase u Delphi 419

check (value is null or ( value in
('symphony', 'etude', 'waltz', 'sonata', 'sonatina', 'fugue’, 'oper
a', 'operetta', 'ballet', "other') ));

/* Cosganme momeHa "TEMPC DMN" g OIpedesieHMA TeMria
npousseneHus */

CREATE DOMAIN "TEMPO DMN" AS VARCHAR (30) CHARACTER SET
WIN1251

check (value is null or ( value in
('allegro', 'allegretto', 'moderato', 'andante', 'andantino', 'len
to', 'grave', 'presto', 'prestissimo', 'largo', 'adagio') ));

/* Cosganme momeHa "TONE DMN" [Ojid onpeneseHMS TOHAIbHOCTHU
npoussenenus */

CREATE DOMAIN "TONE DMN" AS VARCHAR (30) CHARACTER SET WIN1251

check (value is null or ( value in ('c dur', 'c moll','d
dur','d moll','e dur','e moll', 'f dur','f moll’,'g dur’,'g
moll','a dur','a moll','h dur', 'h moll') ));

/* Cozsmaume Tabmuusl "COMPOSERS" mijid XpaHeHMS OaHHBIX
O KOMIO3UTOpax */

CREATE TABLE "COMPOSERS"
{
"COMPOSER ID"INTEGER NOT NULL,
"COMPOSER NAME"VARCHAR (100) CHARACTER SET WIN1251,
"YEAR OF BIRTH"VARCHAR(16) CHARACTER SET WIN1251,
"COMPOSER COUNTRY"VARCHAR (64) CHARACTER SET WIN1251,
CONSTRAINT "PK COMPOSERS" PRIMARY KEY ("COMPOSER ID")
)i

/ Cozpmanue Tadmusl "FORM" mjia XpaHeHMS OaHHBIX
P
O @opMe HpOMSBe,HeHI/HZ /
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CREATE TABLE "FORM"
(

"FORM_ID"INTEGER NOT NULL,

"FORM_OF WORK""FORM OF WORK DMN",
CONSTRAINT "PK FORM" PRIMARY KEY ("FORM ID")
)i

/* Cosznanme Tabtmuiml "WORKS" mjid XpaHeHWS IaHHBIX
O TPOU3BEIeHUSX */

CREATE TABLE "WORKS"

{
"COMPOSER ID"INTEGER NOT NULL,
"FORM ID"INTEGER NOT NULL,
"WORK_NAME"VARCHAR (100) CHARACTER SET WIN1251,
"CREATION YEAR"VARCHAR (20) CHARACTER SET WIN1251,
"MATN TEMPO""TEMPO DMN",
"MATN TONE""TONE_DMN™

/* CospmaHue TpuUrTepa IS KACKAaIHOTO OOCHOBJIEHWS MAHHBIX
B Tabmmile "WORKS" B ciydae, eCJM NIPOU3OIUIO OOHOBJIEHUE NAHHBIX
B Tatmmue "COMPOSERS™ */

create trigger before update COMPOSER ID for COMPOSERS
active before update

as

begin

if (old.COMPOSER ID <> new.COMPOSER ID) then update
WORKS

set COMPOSER ID=new.COMPOSER ID
where COMPOSER TD=o0ld.COMPOSER ID;

end;
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/* CosmaHue TpuUrTepa IJid KACKAIHOTO yIAJIeHUS NAHHBIX
n3 Tabmmusl WORKS B ciydae, eCIyM [IPOMBOIUIC yOAaJIeHUEe  JaHHBIX
B Tabmmie COMPOSERS */

create trigger after delete COMPOSER ID for COMPOSERS
active after delete
as
begin
delete from WORKS
where WORKS.COMPOSER ID=COMPOSERS.COMPOSER ID;

end;

/* CozpaHme TpUITepa WIS KACKATHOIO OOHOBJICHMUSA HAHHBIX
B Tatmmiue WORKS B ciyyae, eCiM NPOM30IUIO OOHOBJIEHUE IaHHBIX
B Tabmue FORM */

create trigger before update FORM ID for FORM

active before update

as
begin
if (old.FORM ID<> new.FORM ID) then update WORKS
set FORM ID=new.FORM ID
where FORM_ID:old.FORM_ID;
end;

/* CozmaHue TpUTTepa IJid KACKAIHOTO YIAJIEHUS NAHHBIX
n3 Tabmuuel WORKS B ciydae, eCIM [IPOMBOLUIC yIAJIeHUE NAaHHEX
B Tabmmie FORM */

create trigger after delete FORM ID for FORM
active after delete

as
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begin
delete from WORKS
where WORKS.FORM_ID:FORM.FORM_ID;

end;

/* CosmaHue TeHepaTopa, OBECIeuMBAKNIETO YHUKAJILHEIE SHAUSHUS
ona cronbua FORM ID raGmusr FORM */

create generator FORM FORM ID;
set generator FORM FORM ID to 1;

/* CosmaHme NpoLedypsl, B KOTOPOM MPOUCKOIUT OfpaleHue
K TeHepaTopy IS MNOJMyUYeHUS YHUKAJIBHEX 3HAueHuy cronbla
FORM ID Tabmmuel FORM */

create procedure get FORM ID
returns (n_id integer)
as
begin
n id=gen id(FORM FORM ID,1);

end;

/* CosmaHue TeHepaTopa, OBECIeuMBAKNIIETO YHUKAJILHEIE 3HAUEHUS
mna cronbua COMPOSER ID raGsmusl COMPOSERS */

create generator COMPOSERS COMPOSER 1ID;
set generator COMPOSERS COMPOSER ID to 1;

/* Cos3manme MNpolenyps, B KOTOPOM NPOUCXOIUT OOpalleHne
K TeHepaTopy IJIS MNOJyUYEHUS YHUKAJbHBIX BHAUSHUM CTONOLA
COMPOSER_ID TaGsmusl COMPOSERS */
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create procedure get COMPOSER ID
returns (n_id integer)
as
begin
n_id=gen id(COMPOSERS COMPOSER ID,1);

end;

Co3paHue 6a3bl AaHHbIX
c nomMouwbo yTunutbl IBConsole

[Ipu co3ganuu IBYX3BEHHBIX MPUJIOKEHUN CIIEIYET MOMHUTb, YTO
cepBep 0a3bl JAHHBIX PA3MENIAETCS HA HEKOTOPOM KOMITBIOTEPE B
CETH, K KOTOPOMY OyAyT oOpamaThCsi KJIMEHTCKHUE MPUJIOKEHUS.
Takum oOpa3oM, yJaJIeHHbIA CEpBEP CO3/AeTCs KaK JIOKAJIbHbIN
CEpBEP HA TOM KOMIIBIOTEPE CETH, KOTOPbIM BhIOPAH B KAa4eCTBE
cepsepa 6a3 naHHbix. KjMeHTCkre NpuiokKeHus pa3MeialoTcs Ha
JIOKAJIbHBIX KOMIbIOTEpax cetu. llpu 3TOM HA JOKAJbHBIX KOM-
MbIOTEpaX HEOOXOAMMO 00S3aTEIbHO 3aPErMCTPUPOBATh yAAJICH-
Hy!o 0a3y JaHHBIX ¢ Ucrojb3oBaHueM YTHIUTEI BDE Administrator
(160 SQL Explorer).

[IpuBeseM npumep co3aaHus yAajJeHHOM Oasbl JAHHbLIX U [IPUIIO-
JKEHUST [T pabOThI ¢ HEll, HAXOJAILEr0Cs Ha KOMITbIOTEpe-cepBepe
0a3 MaHHBIX.

[Tpexne Bcero, HEOOXOIUMO 3apErUCTPUPOBATH JTOKANbHBIN cep-
Bep. [l 3TOrO MOXXHO BOCIMOJIb30BAThCS KOMaHAOW Server |
Register (BbiOpaTh B nuHelike MeHIO okHa ytunuthl IBConsole).
B pesynbTaTe BHINOTHEHUS JAHHON KOMAaH/IbI MOSBUTCS AUATIOTO-
Boe okHO Register Server and Connect (puc. 7.33).

B manHOM OKHE HEOOXOAMMO yKa3zaTh. THUI CEpBEpa — JIOKaIlb-
Helii (Local Server); onucanue (B moiie Description), ecitit 310 He-
00X0IMMO; a TakxKe UM TTonb3oBaTtens (B mojie User Name) 1 na-
poms (B mome Password). Mms momb3oBatens — SYSDBA,
mapojib — masterkey — B cimydae Hauaima pa®oOThbl ¢ YTHIIMTOM; B
JlabHEeRIeM MOXHO U3MEHUTh UMS MOJIb30BaTENs U MapOb.
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1 Register Server and Connect

RJE|

Server Information

(¢ Local Server (" Bemate Server
Server Mame: Hetwork, Protocol;
Aliaz Mame:

CDlescription:

|MHSbMaﬂbeE NpOKSES0EHHA

[v Save plias Information

Login Information

User Marne: |SYSDB.-’-‘«

Pagzword:

R

LCancel

Puc. 7.33. Pernctpauns nokansHoro
cepBepa 6asbl faHHbIX

Tenepb HEOOXOAMMO €O31aTh Oa3y JAHHBIX, AJIS1 YETO MCIMOJIb3YETCs
komaHna Database| Create Database. B okne Create Database
(puc. 7.34) ykasbiBaeTcsl nceBJOHUM 0Oa3bl JaHHBIX (mojie Alias),
MPOMMCHIBACTCS MyTh HaXOXAeHUs (aiina 6a3bl JaHHBIX B IMOJIE
Filename(s) 1 yka3biBaeTcsl €ro MepBOHAYAIbHBIA pa3Mep B IMOJIe
Size (Pages). M0XHO TakXke yKa3aTb HEKOTOpPbIE JOMOTHUTEIb-

Hble mapaMeTpbl B paszzeinie Options:

U Page Size — pa3mep Jyis CTpaHULbI XPAHEHUSI JAHHBIX;

U Default Character Set — KoaupOBKa CUMBOJIOB;

O SQL Dialect — auanext SQL.
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ITocne 3amaHust cCOOTBETCTBYIOLIUX ONMUUK B okHe Create Database

HeoOxoauMo HaxaTh KHOINKY OK.

QD Create Database

Server:  Local Server

File(z]:

Filename(z]

| Size [Pages] |

dinterbazemuzic.gdb

Optiong:

4036

FPage Size
Default Character Set

4096
WMT251

SOL Dialect

&

| Register databasze

iz MUSIC

LCancel

Puc. 7.34. OxkHo Create Database

UrtoObl 3arpy3uth B 0a3y coznaHHbli paHee SQL-ckpunr, BOC-
nosib3yirech yTunutoi Interactive SQL (komanaa Tools | Interac-

tive SQL).

Hcnonb3ys komanay Query | Load Script, 3arpyxaem daiia mu-
sic.sql, cogepxxawmii SQL-ckpunt. OH nosBuTcst B paboueid 00-
JTacTH OKHa yTUIUTHI Interactive SQL (puc. 7.35).
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0 Interactive SQL - MUSIC.GDB =JoEd
File Edit Query Database Transactions Windows Help
- B L
create domain tempo dmn as VARCHAR (30) [l
check (valome is nnll or | valme in ('allegro','allegretcto'

/ t==m==m=smss===ss=s=s====s======================================== |

/* Domain: tone dmn
S — I

create domain tone_dmn as VARCHAR (30)

check (valme is noll or { valwme in ('c dur','c moll','d dua
e
/* Table: composers [ |
£ E
1= 1 Modified Client dialect 1 Mo active transaction. AutoDDL: OM

Data lF‘Ian ] Statistics] Errars ]

D:Yinterbase MUSIC.GDB

Puc. 7.35. YTunuTa Interactive SQL ¢ SQL-ckpuntom
Ona co3gaHus 6a3bl 4aHHbIX

JIns1 BBIMTOIHEHUS CKPUITA MCIONb3yeTCsl KOMaHJa JIMHEHKU Me-
HI0 Query | Execute 1100 cooTBeTcTBYIOLIasl KHOMKA MAHENU UH-
cTpyMeHTOB. Ecnu BO BpeMs BBINOJHEHUS! CKPUITA HE MPOU3OLI-
J0 ownboK, pabouasi 061acTb YTHUIMTbI BHOBb CTAHET IYCTOM,
T. €. HEOOXOJMMbIE 3JIEMEHTbI 0a3bl JAHHbIX ObLIA YCHELIHO Cre-
HepupoBaHbl. [IpocMOTpP CO37aHHBIX OOBEKTOB 0a3bl JAHHBIX
npoucxoaut B okHe IBConsole (puc. 7.36): BbIAEIMB COOTBETCT-
BYIOLLIMA 0OBEKT 0a3bl JAHHBIX, PACIOJIOKEHHbIA B JIEBOM YacTH
OKHAa, MOXHO MMPOCMOTPETh U OTPEAAKTUPOBATh JIIOOOI U3 HUX.
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4[] 1BConsole E]@
Console View Server Database Tools Windows Help
P 0B 5 -
- @ InterB aze Servers Mame Owner Description
= “g Local Server T} COMPOSERS SYSDBEA
] @ Databases T FORM SYSDBA
--'fp MUSICGDE T WwORKS SYSDEA
D

m
Indexes
Wiews
sl,lh Stared Procedures
T Ewternal Functions
Generators
@ Exceptions
& Blob Fiters
% Rolez

&5 Backup

E Certificates

Server Log

E Usgerz

Server: Local Server Database: MUSIC.GDB User: SYSDBA 3 objects list

Puc. 7.36. O6bekTbl 6a3bl AaHHbIX "My3bikanbHble nponsseseHns”
B okHe IBConsole

Ecau Bo Bpems BbinmoHeHUsT SQL-CKpUNTa MpOM30ILLIIA OIINOKH,
TO OyJIeT BbIJAHA pa3BepHyTas uHpoOpMalus, CoAecp)alas KoJ
OIIMOKM: ee CIOBECHOE OMUcaHue, HOMEP CTPOKHU B aliine, Te
npousouuia ownbka u T. A. Jdus ycnewHoro co3aaHus 06asbl Bce
omnOku B SQL-CKpHUIITe JOIKHBI OBITH UCIIPABIICHBI.

VYrumura IBConsole no3BoJisieT Takke 3anofHsATh 0a3y JaHHBIX,
MOIU(UIIMPOBATL €€ M MOJyuyaTh HEOOXOAUMYIO HH(OPMAIUIO.
Ju1st mpocMoTpa BO3MOXKHOCTEH pabOThl ¢ HEKOTOPOU Tabnuiei
(Hanmpumep, A00aBlIeHWE AAHHBIX, MOMCK WH(OpMALUU W T.11.),
HEOOXOJIMMO BBIOPATH COOTBETCTBYIOMIYIO TAOJUIY U JABAXIBI
IIEIKHYTh MO HEH JIeBOM KHOMKOW MbIK (JIMOO BOCTIOIB30BATHCS
KOHTEKCTHBIM MeHIO Tabnuilbl, koMmaHa Properties), B pe3ynbTate
yero oTkpoercs okHO Properties for: <ums BbIOpaHHOI TAOHIBI>

(puc. 7.37).
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r Properties for: COMPOSERS (=[]
[COMPOSERS =]
Properties] Metadata] Permissions Data lDependencies]
EDMPDSEH_ID|EDMPDSEH_NAME |YEAF|_DF_BIF|TH |EDMPDSEH_EDUNTHY kad
n 1| Mecouan 1908 ABCTPHA
o 2 Nuer 1811 BeHrpus
n 3 Npokogres 1891 Pocoua
L 4 BetsoseH 1770 ABCTpUa
Ld 5 T AnHKa 1804 Paccua
.v.
I N I o Commit & Refresh c‘% 7 $Q [+ x Cﬁﬁ Dé
D:interbase MUSIC.GDB Tables

Puc. 7.37. OkHo Properties for: COMPOSERS

B nmanbHelimem st paboThl ¢ 6a30d HAHHBIX MOXET OBITh HC-
nmonp3oBadHa yrunuTa Interactive SQL. OmgHako mist 3Toro HeoO-
XOUMO XOPpOIlIO 3HaTh SQL-SI3bIK M MPUHIUIIBI pAOOTHI C YTUITHU-
toii Interactive SQL. Kak mpaBuno, mis mojb3oBaTeieii 0a3bl
JIAHHBIX CO3/IAI0TCS KJIMEHTCKME MPUJIOKEHUS C UCIOJIb30BAHUEM,
Harpumep, cpeanbl paspadotku Delphi, yTo ympoiaer mpuembl
pabotei ¢ uHpopManMei, HaxoasIIekcs B 6ase.

Pas3paboTka npunoxeHus
B cpeae Delphi
IIpexnae yeM MPUCTYNMUTH K MPOrPAMMHON peanu3almu KIJIMEHT-

CKOTO TMPWIOXEHUs, HEeoOXOAMMO OINpeAeNuTh TpeOOoBaHUs,
NpeabsiBIsieMble K AaHHOUW cucteme. [IpoaHanu3upoBaB MocTas-
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JICHHYIO 3aj/iauy, MOYHO MPEIINOJJ0XKUTh, YTO CUCTEMa JOJDKHA
00J1amaTh CIESAYIONUMH (YHKIIUSIMMU:

U npocMotp Tabmui pazpaboTaHHOK 0a3bl JaHHBIX;

(J BO3MOJXHOCTb BBIINOJIHEHUS 0a30BbIX AeHCTBUN Hanx 0a3oil
JAHHBIX (J10OaBJIEHUE HOBBIX, 4 TAKXKE YJAJCHUE U PEIAKTUPO-
BaHHE YK€ UMEIOINXCS 3aIIHCei);

U BhIOIHEHME BeeX BUIOB SQL-3ampocos;

U BO3MOXHOCTD COXpaHCHHA 3allpOCOB B TCKCTOBbLIX c])aﬁnax C
LEJIbIO UX MOBTOPHOI'O MCITOJIL30OBAHUA,

U noHsTHBIN NOIb30BATEILCKUI MHTEPPEIAC.

Kpome Toro, paspabaTeiBaeMoOe IPUIIOKEHHE HE JOJKHO OBITh
3aBUCUMBIM OT KOHKPETHOU 0a3bl JAHHBIX, T. €. IOJDKHO CIIYHUTb
HEKOTOpPO# yHHBepcallbHOM 000I0YKOM mIsd paboTel ¢ OazamMu
ITaHHBIX THNA InterBase.

ITocne BoIsicHEeHUS HEOOXOIUMBIX TpeOOBaHMI OyIyIIeH CUCTEMbI
MOYHO MPUCTYIMUTD K €€ MTPOTPAMMHON peaiu3alium.

IIpexae Bcero, cneayer MPOBEpUTh, YTOOBI cepBep 0a3 AaHHBIX
InterBase ObiI 3amyIeH 1 Ha HeM pa3MelleHa HeoOxoaumas O6aza
JMIaHHBIX (B TaHHOM ciydae music.gdb).

[anee, HeoOXoMMO BbIOpaTh cpely pa3paboOTKU MPUIIOXKEHUH
Delphi u co3maTh HOBBII MPOEKT, IS YETO CIEAYET BOCMOIb30BATHCS
komaHol nuHekku MeHIo File | New |Application (puc. 7.38).

Tak kak MNPHUITOKEHUE MPECAHA3HAYCHO IJIA pa6OTbI ¢ bazaMu JdaH-
HBbIX, TO HEOOXOIMMO OMPEACIUThL HaAOOP OOBEKTOB, UCMOJIb3YeE-
MBIX IIpH paGOTC ¢ HuMHU. K TakuM oO0beKTaM OTHOCITCS: BData-
base; IBTransaction; IBTable; IBQuery, DataSource; DBGrid,
DBNavigator.

Cnez[yeT INOMECTUTHb JAHHBIC KOMITIOHCHTbI Ha CbOpMy I/ITaK, KOM-
IMOHEHThI IBDatabase, IBTransaction, IBTable, IBQuery pPacIIO-
noxeHbl Ha Bkiagke InterBase (puc. 7.39).

KoMIoOHEeHT DataSource — Ha Bkiajake DataAccess (puc. 7.40).
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# Delphi 7 - Project1

File | Edit Search Wiew Project Run Component D3

| New 4 ||E Application

|__;3J Cpen... CLX Application
= (=) Open Project... Ctrl+F11 Data Module

Reopen v | B Form

B save Ctrl+s Frame

E Save As... =H Unit

F—f‘_,j' Save Project As. .. ¥ Other...

Puc. 7.38. Co3pgaHue HoBoro npoekTa B cpege Delphi

|| Component Palette

Slandard] Addlllonal] W'\n32| Sustem] DalaAccess] Data Controls] dhExDress] DataSnan} BDE ] ADD  InterBaze ]W’ebSLI_b
(e8] (el b ) 0 2] T 3% B [y &
I3 1B IB3iL u:nigm_IJJ & BY |sJ 1B 21

1B~ B s0L B

Puc. 7.39. KomnoHeHTb! BKnagku InterBase
naHenu nHctpymeHtos Component Palette

Component Palette (| "

Standard | Additional | Win32 | Swstem ['ata Access | Data Controls | dbEworess | DataSnan | BDE | AD0 | InterBase | WwebS Lt
=] #a@] =ML =ML a7

Ry ¢:{<-> an Jie Y

L

Puc. 7.40. KomnoHeHTbl Bknagku DataAccess
naHenu nHctpymeHtos Component Palette

KoMIOHEHTBl DBGrid M DBNavigator HaXOMISTCS Ha BKIAJKE

DataControls mamuTpbl KOMIIOHEHTOB (puc. 7.41).

Component Palette

36
Standard | Additional | %in32 | Sestem | Data docess  Dala Conlrols ] dbEsmress | DataSnao | BDE | 400 | InteBase | WebSu‘_I_’

romam B uaEd s EeEad o'

Puc. 7.41. KomnoHeHThl Bknagku DataControls
naHenun nictpymeHtoe Component Palette
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Onpenenrm HeoOXOAUMbIE CBOWCTBA [JIsi BbIOPAHHBIX KOMIIO-
HeHTOB. CoeIMHEHUE ¢ CEPBEPHON 0a30U JAHHBIX OCYILECTBJIS-
€TCsl C MOMOIIBIO KOMIIOHEHTA TBDatabase. /|11 ycTaHOBKHM mna-
pPaMeTpOB COEMUHEHUS CIIEAYET BBITTOJHUTH JBOWHON IIEITUOK
MBIIIBIO MO KOMIIOHEHTY IBDatabase M 3a/1aTh COOTBETCTBYIO-
e onuuu (puc. 7.42).

Database Component Editor

Connection
(* Local (" Remaote

| J Browse

Latabaze:
|D:'\interbase'\MUS|E.GDB

Database Parameters

User Mame: Settings:

|sysdba uzel_name=spzdba

P 4 pazsword=maszterkey
== Ie_ctype=WwIN1251
masterkey

SALRale:

Character Set:

w1251 -

i :

0k | Test Help

Puc. 7.42. YcTaHOBKa CBOWACTB COEANHEHUS
c 6a301 AaHHbIX

[Tocne Toro kak mapaMeTpbl COSTMHEHHS 3a/JaHbl, OINpPEACTUM
TaK)Xe HEeKOTOpbIe CBOWCTBAa KOMIIOHEHTA IBDatabase, JJIA 4YE€TO
BbIACIIAEM MBbILIBIO ILaHHblﬁ KOMITIOHCHT. le/l 9TOM B MHCIICKTOPE
o0wekToB (Object Inspector) oToOpa)xaroTcsi CBOWCTBA M 3Haue-
HUsA Bbl6paHHOFO KOMITOHCHTA: 3HAYCHUSA HCKOTOPbIX M3 HUX HEC-
00XOAMMO W3MEHUTb.
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[Ipexe Bcero, MOXXHO U3MEHUTb UMS IAHHOTO KOMIIOHEHTA, IS
3TOr0 €ro CBOMCTBY Name NMPUCBAMBAETCS COOTBETCTBYIOLIEE 3HA-
YyeHue, HAlpuMep, IBMyDBase (rceBAoHUM). Jlanee, B cBOCTBe
DatabaseName HEOOXOAUMO ykKka3aTb MECTO PpasMCLUCHWA HA JUCKE
(paiina 0a3pl JaHHBIX (puc. 7.43).

Object Inspector |
| IBMyDBase j

Properties ] Evenls]

AllawStreamedl True ”~

Connected Falze B

[ atabazeM ame D-interbazeAMUSIC_GDB
DefaultTranzac IBTranzactiond

1dleT irmer 1]

LoginPrampt | False

M arne |BMYDE aze

Pararmz [TStrings] |
| sOLDiskect |3 v
All shiown

Puc. 7.43. YcTaHOBKa CBOWCTB
KOMMOHeHTa IBDatabase

KpOMC TOIO, HCO6XOI[I/IMO U3MEHUTb 3HAa4YEHUE CBOWCTBA
DefaultTransaction HAa IBTransactionl, KOTOpPOC OT06pa)KaeTC$I
B BbIIIaJaromeM CIIHMCKE COOTBGTCTByIOIU,eI\/‘I CTPOKMU HHCIICKTOpPA
00BEKTOB (cM. Takxe puc. 7.43).

PaccmMOoTpuM CBOMCTBA KOMITOHEHTA IBTable, KOTOPBIM CBSI3aH C
AKTUBHOM TaOmuueil Oa3bl JaHHBIX. 3HAau€HUE CIEAYIOLIUX
CBOICTB JaHHOTO KOMIIOHEHTAa HEOOXOAMMO YCTAHOBUTbH B COOT-
BETCTBUM C pUc. 7.44:

U vame — IMMPUCBOUTH 3HAUCHUEC IBActiveTable;

U patabase — NPUCBOUTH 3HAYEHUE TBMyDBase (IICEBJOHMM MC-
MOJIb3yeMOIi 0a3bl JaHHBIX);

U 1BTransaction — MPUCBOUTDL 3HAYCHHUEC Transactionl.
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0Object Inspector
| IBActiveT able

L el

Properties l Euarls ]

Active Falze

AutoCalcFields | True

BufferChunkz | 1000

CachedlJpdate False

Constraints [TCheckCaonstraints]
D atabase IBMyDBaze j

Defaultlndex | True

FigldDefs [TFieldD efz]

Filker

Filtered Falze

ForcedRefrezh Falze

IndexDefs [TIndexDets)

IndexFieldM am:

IndexM ame

b asterFieldz

b asterSource

Mame |IBctiveT able

Objecttfiew  Falze

Fead0nly Falze

StareDefs False

TableMame
TableTypes ]

Tag 0

[ Tranzaction | IBTransactionl
UniDirectional |Falze
|JpdateQbject

All zhown

Puc. 7.44. YcTaHoBKa CBOWCTB
[ANS KOMMOHEHTa IBTable

I[JIH KOMIIOHCHTA IBQuery YCTaHOBUM CBOﬁCTBa, AHAJIOTUYHBbIC
KOMITOHCHTY IBTable!

U Name — MPHUCBOUTHL 3HAYCHHUE IBActiveQuery,

U patabase — NPUCBOUTH 3HAYEHUE TBMyDBase (IMCEBAOHUM HC-
M0JIb3yeMOM 6a3bl JAHHBIX);

U 1BTransaction — MPUCBOUTDL 3HAYCHHUEC Transactionl.
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B KJIIMEHTCKOM MPUJIOKEHUU [IJI BHIBOJA AHHBIX TaOJMLIbI T100
3ampoca B BUJAE TaOJMIIbI UCIIONb3YETCSl BU3YaTbHBI KOMIIOHEHT
DBGrid. IS CBSI3M BU3yaJIbHOTO KOMITIOHEHTA DBGrid M KOMIIO-
HEHTOB TRTable U IBQuery HEOOXOAMMO HCIOJIb30BATh KOMIIO-
HEHT DataSource. B pa3pabaTbiBa€MOM MPUJIOKEHUU Pa3Mellia-
I0TCS Ha (pOpME€ JBAa KOMIIOHEHTA DataSource, OJUH U3 KOTOPBIX
CBSI3aH C KOMIOHEHTOM TBTable, a APYrO — TBQuery.

YCTaHOBUTH [IJI MEPBOTO KOMIIOHEHTA DataSource CIIEAYIOLINE
CBOICTBA:

U pataSet — NPUCBOUTH 3HAUEHHUE TBActiveTable;
U Name — NPUCBOUTHL 3HAYCHHUC TableDataSource.

YCTaHOBUTH i1 BTOPOTO KOMIOHEHTA DataSource CIEAYIOLINE
CBOICTBA:

U pataSet — NPUCBOUTDb 3HAUEHUE TBACtiveQuery;
D Name — INPHUCBOUTDb 3HAUYCHUC QueryDataSource.

11 KOMIIOHEHTA DBGrid B CBOMCTBE DataSource HEOOXOAMMO yC-
TAHOBUTb 3HAUYEHUE TableDataSource (AJIS BbIBOJA 3HAUCHUM, CO-
Jepxaiuxcs B Tadaunax 0a3bl TaHHBIX).

Jlns BeinmosiHeHWs1 0a30BbIX OMepalMii Hal 3anucsiMy B TabIuuax
0asbl JaHHBIX CIIY>KMUT KOMIIOHEHT DBNavigator. JlJIsl €ro cBs3u c
uMerolLecst 0a3ol  JAaHHBIX CJIEAYET IIPUCBOUTb CBOMCTBY
DataSource 3TOI'O KOMIIOHCHTA 3HAYCHUEC TableDataSource.

Kax ormeuanocs paHee, onHoi u3 (pyHKIUN pa3zpabaTbiBaeMOii
CUCTEMBI SIBJISIETCS BO3MOYHOCTh MPOCMOTpA Bcex Tabmuil Oa3bl
JaHHbIX. TakuMm oOpa3oMm, MOJIb30BATENIO JOJDKHA ObITh MPEao-
CTaBJIEHa BO3MOXHOCTb BbIOOpa HEOOXOAMMOM [JIi MPOCMOTpPA
Tabnuipl. [ 3TOro HyXHO M00aBUTh Ha (OPMY KOMIIOHEHT
RadioGroup W MPUCBOUTH EMY UMS TableRG (CBOMCTBO Caption —
Crmcox Tabmui JIMOO List of Tables). DJIEMEHTAMM JTAHHOTO
KOMITIOHEHTa OyayT uMmeHa Tabnui] 0a3bl, ONMPEACIICHHON B CBOM-
CTBaX KOMIIOHEHTA IBDatabase. JLOCTYI K 3JIeMEHTAM MOJXHO TIO-
JYYNTb, UCTIONB3YSI CBOMCTBO Ttems JAHHOTO KOMIIOHEHTA.
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3/1ech BO3MOXHbI IBA BAPUAHTA.

U Vkaszath ¢ NOMOUILIO UHCIEKTOPA OOBEKTOB B KA4€CTBE 3JIC-
MEHTOB 00BbeKTa RadioGroup UMeHA TaOmmIl 6a3bl JaHHBIX, HC-
MoJjib3yeMoi mo ymomdaHuto. OJHaKo B 3TOM ciliyuyae JaHHOE
NpUIOKEHUE OYAET >KECTKO NPUBS3aHO K KOHKPETHOW 0ase
JAHHBIX U BO BpeMsl pabOThI ¢ CUCTEMOIi, B HEM HeTb3sl pado-
TaTh ¢ gpyrout bJI.

U PeanuzoBaTh COOTBETCTBYIOLIYIO MPOLCAYPY, MO3BOJISIOLLYIO
oOpamatbcs K TabauuaM o000l MOAKIIIOYEHHONW K MPUIIOKe-
HUTO 0a3bl JAHHBIX.

s pazpabaTbiBaeMOro MpUIIOKEHUS! BbIOEpEM BTOPOW BAPUAHT
MOAKIIOUYEeHUs TaOaul, akTUBHOM 06a3bl maHHbIX. MTak, B obpa-
0OTUYUK COOBITHS OnShow I'TaBHOM (popMbI MpUITOXKEHUS (puc. 7.45)
HEOOXOIMMO Pa3MECTUTh CIEAYIOMINI KO

IBMyDBase.GetTableNames (TableRG. Items) ;

// snemenram obbexkTa TableRG mpmcBamBaeM MMeHa TaOIL
TableRg.ItemIndex:=0;

// aKTUBHEM yCTAHABIMBAEM IEPBLII 3JeMeHT oObekTa TableRG
IBGrid.DataSource:=TableDataSource;

// B KadecTBe MCTOUHMKA IAHHEIX IJIS ofpekTa IBGrid
// ycranaBmBaeM obwexT TableDataSource

IBActiveTable.TableName:=TableRg.Items [TableRG. ItemIndex] ;

// AKTUBHOM yCTaHABIMBAEM TabIMLy, COOTBETCTBYIOUYID aKTUBHOMY
// snementy obwexra TableRG

IBActiveTable.Open() ;

// OTKpHBAEM AKTUBHYI TaGIIMLy

JobaBuM Takxe Ha (OPMY KHOMKY Uil MOJATBEPKACHUS IPO-
cMOTpa BbIOpaHHOW Tabmuubl. Jis 3TOro BbIOEPEM KOMITOHEHT
Button, pacrojioxkeHHbli Ha Bkjaajake Standard. Ilepenmenyem
3TOT OOBEKT, MPUCBOUB €ro CBOWCTBY Name HOBOE 3HAUYEHHUE
ShowTableBut(Caption———HOKasaTb Ta6ﬂmuyxﬂﬂ60 Show Table),H
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B 00paboTuuke COOBITUS OnClick 3TOTO KOMMOHEHTA (ABOWHOU
LIETYOK MbILIM MO JAHHOW KHOIKE) 3alUILEM CIIEAYIOIUN KOA;

IBGrid.DataSource:=TableDataSource;

// B KaUecTBE MCTOUHMKA OAHHHX IS oObekTa IBGrid
// ycraHaBimBaeM oOwnexT TableDataSource

IBActiveTable.Close () ;

// A ustexaHud BO3MOXHOTO KOHQIUKTA BaKpHBaeM aKTMBHYD
// Tadmmiy

TBActiveTable.TableName:=TableRg.Items [TableRG. ItemIndex] ;

// aKTMBHON yCTaHAaBIMBAeM TabiMlly, COOTBETCTBYKIYI BHIIEJISHHOMY
// BiemeHTy ofnekTa TableRG

TBActiveTable.Open () ;

// OTKpHIBAEM AKTUBHYK TaOIIUIily

0Object Inspector

| b4 ainForm

il [

Properties  Ewents

OnMouzellp LS
Ontdouse\whe
Ontdouse\whe
Ontdouse\whe
OnPaint
OnFResize
OnShortCut
| OnShow FormS how |
OnStartDock
OnUnDock
Popupkdenu
indovtd enu A

All zhown

Puc. 7.45. Bbibop cobbiTnst OnShow
ANSA rnaBHON OOPMbI NPUOXEHNSA

HTak, ¢ TOMOIIBIO JAHHOTO MPUIOKEHUS MOYXXHO MPOCMAaTPUBATh
TabnUIIbI UMetolielicss 6a3bl JaHHBIX music.gdb.

[anee peanuzyeM B MNPWIOKEHUU BO3MOXXHOCTb BBIMOJHEHUS
SQL-3amnpocos.
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JlobaBuMm Ha (opMy JBa KOMMOHEHTA JJIsI pabOThl ¢ MHOIO-
CTPOYHBIM TEKCTOM:

U KOMITOHEHT Memo — PACMONOXeH Ha BkJajake Standard nanenu
nHcTpyMeHTOB Component Palette 1 HeoO6XxoauM st 0TOOpAa-
YKEHUSI TEKCTOBOTO OMHUCAaHUS (B TAHHOM CiTydae Jisl OMMCAHUS
SQL-3ampoca). IlpuicBoMM JaHHOMY KOMIIOHEHTY WM
QueryMemo (JJIS1 TOJMUCH 3[€Chb M Jajiee UCIOJIb3YyeM KOMIIO-
HEHT GroupBox, PACIIOJIOKEHHBIA Ha BKJIaJke Standart nmaHenu
UHCTpYMeHTOB Component Palette, U uU3MEHsIeM COOTBETCT-
BEHHO CBOWCTBO Caption; B JAHHOM CJy4ae Tone wmmenn JMOO
Query NameField).

U KOMMOHEHT RichEdit — HaXOAMTCH HA BKiaaake Win32 nmanenu
uHcTpymeHTOB Component Palette u ciyxur mis otoOpaxe-
Hust camoro SQL-3anpoca. CBOUCTBY Name JAHHOTO KOMIIO-
HCHTA MPHUCBOUM 3HAYCHUC REQuery (HOJ‘[e TexcTa 3anpoca JIM-
00 Query TextField).

KpoMme Toro, kak ykazaHo paHee, cucTeMa JAOJDKHA oOiagaTh
BO3MOIHOCTBIO COXPAHEHUS 3alPOCOB B BUIE TEKCTOBBIX (pailiios,
a TaK)Ke UX MOCIeAyIollel 3arpy3Kou.

Jns peanuzauuy Takux (PyHKUMOHAJIbHBIX BO3MOXHOCTEH HEOO-
XOOMMO HAJIMYKME B NPUIOXKEHUH KOMIIOHEHTOB OpenDialog M
SaveDialog, KOTOPbIE PacrnojioxkeHbl B paszzaene Dialogs manenu
MHCTpYMEeHTOB Component Palette.

UToObI MPEAOCTABUTH MOJIL30BATENIO BO3MOXKHOCTbH BbIOOpA CITO-
coba 3anucu SQL-3anpoca, 1o6aBum Ha (opMy elie OAUH KOM-
IMIOHCHT RadioGroup, KOTOpMY MpUCBOUM nMs QuervyRG
(BoimosiHuTh AeiictBue). B cBOlCTBE Ttems JAHHOTO 3JIEMEHTA JI0-
O0aBum Tpu 3anucu (puc. 7.46):

U Input your own (Co3JATh 3alPOC CAMOCTOSITEILHO);
U Input using wizard (Co3gaTh, HCIOJBL3YS MacTep);
U Load from file (3arpy3uth u3 (paiina).

[Ipu BrIOOpE NEpBOTO 3j1eMEHTA (Input your own) MOJI30BATEIb
CMOJKET CaMOCTOSITENbHO BBOAUTH SQL-3ampoc B COOTBETCTBYIO-
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niee mnojie (KOMIOHEHT REQuery). IIpu BbIOOpE 3JIeMEHTA Tnput
using wizard MOCTPOEHHUE 3ampoca OyAeT BBIMOJHEHO C MOMO-
UIbI0 MAacTepa MOCTPOEHHMs 3alpPOCOB, peaju3anus KOToporo Oy-
et npuseneHa panee. IlocinegHud 3aeMEHT Ipymnnbl Load from
file O3HAYaeT BO3MOXHOCTb 3arpy3ku Mojib3oBaTeneM SQL-
3amnpoca u3 (Qaiina.

Object Inspector 2 Pe gakTop cTpok

X
" QuenyRG j

Froperties l Events ]

3 cTpokM

Coznars FANpoc CAMOCTOATENEHD

Height a1 ~| Coz0aTe, MCNone3YA MacTep
HelpContext |0 b | 3arpysuTe M3 daking
Helpk.eyword

HelpType htContext
Hint

Itermlndex 1]

Items [TSkings] J
Left 536

MNarme QuenyRG

ParentBiDiMod True
ParentColor | True
ParentCHID | True

ParentFaont True
ParentShowHir True | 'BAGKTOP Koda, Ok OtreHa Mamowe

Popuptdernu

Puc. 7.46. N3meHeHmne ceoncTea Items
KOMnoHeHTa QueryRG (RadioGroup)

Cnenyer OTMETUTb, UTO Ji1 MOATBEPXKAEHUS BbiNoaHEeHUsT SQL-
3anpoca HeoOX0JMM KOMIOHEHT Button, KOTOPbIM MOMELLIAeM HA
dbopMy M NpPUCBAMBAEM €rO0 CBOWCTBY Name 3HA4€HUE
MakeQueryBut (BeImoaHUTH 3ampoc). s MOATBEPKACHUS COXpa-
HEHMs 3ampoca B ¢aiiil momelaeM eme oAUH OOBbEKT Button €
UMEHEM SaveQueryBut (COXpaHUTH 3ampoc).

JlI1s1 BBITIOJIHEHHWSI 3alpOCOB B 00pabOTUYMK COOBITHSL OnClick
KOMIIOHCHTA MakeQueryBut BBCACM CJ'ICI[yIOIJll/Iﬁ KOI:.
procedure TMainForm.MakeQueryButClick (Sender: TObject);
var s:PAnsiChar;
f:TextFile;

str:string;
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begin
GB.Caption:='Bug zamnpoca’';
case QueryRG.ItemIndex of
O:begin
TBActiveQuery.Close() ;
s:=REQuery.Lines.GetText;
TBActiveQuery.SQL.Text:=s;
IBActiveQuery.Open() ;
TBGrid.DataSource:=QueryDataSource;
end;
1l:begin
QueryCreatorForm. ShowModal;
end;
2:begin
TBOpenDialog.Title:="Bubdepure damia...';
IBOpenDialog.Filter:="*.qr';
if IBOpenDialog.Execute then
begin
AssignFile (f, IBOpenDialog.FileName) ;
Reset (f) ;
readln (f, str);
QueryMemo.Lines[0] :=str;
while not eof (f) do
begin
readln (f, str);
REQuery.Lines.Add (str) ;
end;
CloseFile(f);
end;
REQuery.Enabled:=true;
REQuery.Color:=clWhite;
QueryMemo.Enabled:=true;

QueryMemo.Color:=clWhite;
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QueryRG. ItemIndex:=0;

SBar.Panels[l] .Text:="'3anpoc -
'+IBCpenDialog. FileName;

end;
end;

end;

st coxpaHeHMst 3ampoca, KOTOPBIM CO3JaH TOJIB30BATEIIEM Ha
s3pike SQL, B 00paboTuMk CcOOBITHS OnClick OOBEKTa
SaveQueryBut JOOABUM KOJI;

procedure TMainForm. SaveQueryButClick (Sender: TObject);
var f:TextFile;
str:string;
s:TStrings;
i:integer;
begin
if IBSaveDialog.Execute then
begin
AssignFile (£, IBSaveDialog.FileName) ;
Rewrite (f);

writeln(f,QueryMemo.Lines.Text) ;

i:=0;
while (REQuery.Lines.Strings([i]<>'') do
begin
writeln(f,REQuery.Lines.Strings[i]):
inc (1) ;
end;

CloseFile () ;
end;

end;

Jnaa Toro 4roObl MOJIL30BATEIb MOT OYHMCTUTH MOJIE BBOJA 3a-
npoca, A00aBMM OJWMH KOMIIOHEHT Button C€ HUMEHEM
ClearQueryBut (OYHUCTUTH 3alpoC) W IS pealu3alid TaHHOM
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(pyHKLIMU CO3IaauM MPOLEaAyPy 00paboTKu COOBITUS OnClick CO
CITEIYIOIIUM KOJOM:

procedure TMainForm.ClearQueryButClick (Sender: TObject):;
begin

REQuery.Clear;

QueryMemo.Clear;

end;

Kak npaBuino, kaxjoe npuiioxeHue st yao0cTBa ero UCroib30-
BaHUSI UMEET COOTBETCTBYIOIIEE MEHIO. JJIs1 CO3aHus MEHIO Mpu-
TOoXeHUsT J00aBUM Ha (GOpMYy KOMIIOHEHT MainMenu, PAacloJiO-
JKeHHbIA Ha Bkiaake Standard nanenu unctpymenToB Component
Palette.

[Ipu pabote ¢ nuHEHKONH MEHIO OYIyT MPEAYCMOTPEHBI CIEAYIO-
1€ BO3MOXHOCTHU:

U pabora ¢ 6a30li JaHHBIX:
® [OJKITIOUYEHNE HOBOW Oa3bl TaHHBIX;
e OTKIIOYEeHUE 0a3bl TaHHBIX;
® BBIXOJI UX TPUIIOKEHHUS;
U pabora ¢ 3anpocamu:
® CO3JIaTh 3aMPOC CAMOCTOSITEILHO;
® CO3JIaTh, UCMOJIb3Ysl MACTeEp;
e 3arpy3uTh U3 (aiina;
® OYHCTHUTH MOJIS 3aIpoca;
® COXPaHMTH 3aIpoc;
U umHbOpMAaLUA O IPHITOKEHHH.

MainMenu — HeBPI3yaJ'IbeIl71 KOMITOHCHT, OCHOBHOC CBOMCTBO KO-
TOPOTI'O Items 3AIIOJTHACTCA C UCIIOJIb30BAHUEM KOHCTPYKTOpA ME-
HIO. KOHCTPYKTOP MEHIO BBI3BIBAETCS ABOMHBIM IIETYKOM MBIIIN
HA KOMIIOHEHTE MainMenu MO0 HAXATHUEM KHONKU C MHOTOTOYMU-
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€M pAaAoOM CO CBOMCTBOM Items B OKHE

(Object Inspector) (puc. 7.47).

HHCIICKTOpAa 00BEKTOB

0Object Inspector =
|MainMenu1 j
Propertiez l Events]
AutoHotkeys | madutomatic
AutoLineFRedug madutomatic
Autobderge Falze
Biliibode bdLeftT oRight
Imagez
| [tems [enul |
Mame I aintenul
OwnerDraw | Falze
ParentBiDitod True
Tag 0
All zhown

Puc. 7.47. CeolicTBa KOMMNOHEHTa MainMenu

B okHe Object Inspector

¥ MainForm. MainMenu1

M=%

Baza AaHHElx  3anpoc MomMows

Chrl+F2 |

MoAKNHYHTE

I t I
OTEAYHTE Zhrl+F nser s

Delete Del
Bixoa Alb+F4  Create Submenu

Seleck Menu...

Save As Template. ..
Insert From Template. ..
Delete Templates. ..
Insert From Resource, .,

Chrl+Right

Puc. 7.48. PaboTa C KOHCTPYKTOPOM MEHIO
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HoBbie pa3aenbl MEHIO MOXHO BBOAMTD, LIEIKHYB MPABO KHOT-
KOM MbIllK 1 BbIOpaB komanay Insert (puc. 7.48).

ITocne Toro kak MeHIO CKOHCTPYHPOBAHO, HEOOXOAMMO 100aBUTh
Ko oOpaboTkm coObITHI (BBIOOpA COOTBETCTBYIOIIUX KOMAaH]T
MEHIO).

Paznen mento Hoakmounte (Jindo Connect). st pazaena MOXHO
Ha3HAYUTh 'TOpsiure" KJIaBUIIM (COUYETAHUE KJIABUI), MPU HaXa-
THUU KOTOPBIX OyAYT BBINOJIHATHCS TAKUE XKe JACHCTBUS, KAK U TPU
BbIOOpE JAHHOI'O MYHKTA MEHIO (puc. 7.49).

Object Inspector x|
DatabaseConnect j

Froperties l Events]
Hirt A
Imagelndex |0
MName DatabaseConme
R adioltem Falze
| ShorCut CueFd =]
SubMenulmag:
Tag i} W
Al zhovar

Puc. 7.49. HasHayeHne coyeTaHnin KnaBuLl
NS ObICTPOro BbIMNOSIHEHUS NMYHKTa MEHIO

st 00paboTKU COOBITUS OnClick JAHHOTO pa3jena HeoOXO0 MO
BBCCTHU COOTBeTCTBy}OIL[I/Iﬁ KO
procedure TMainForm.DatabaseConnectClick (Sender: TObject):
begin
IBOpenDialog.Title:="A1A48&04 6aé&...";
TBOpenDialog.Filter:="'*.gdb"';
if IBOpenDialog.Execute then
begin
IBMyDBase.Close();
TBMyDBRase.DatabaseName:=1BOpenDialog. FileName;
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GB.Enabled:=True;
TableRG.Enabled:=True;
IBGrid.Enabled:=True;
IBGrid.Color:=clWhite;
ShowTableBut.Enabled:=True;

CreateQueryGB.Enabled:=True;
ClearQueryBut.Enabled:=True;
MakeQueryBut.Enabled:=True;
QueryRG.Enabled:=True;
REQuery.Color:=clWhite;
QueryMemo.Enabled:=true;
QueryMemo.Color:=clWhite;

FormShow (Sender) ;

end;

end;

Paznen menro Otkmwounts (1ub0 Disconnect). Jlins obpabotku
COOBITUS OnC1ick HEOOXOAMMO BBECTH CJAEAYIOLLMNA KOJ;

procedure TMainForm.DatabaseDisconnectClick(Sender: TObject);
begin
IBMyDbase.Close;
GB.Enabled:=False;
TableRG.Enabled:=false;
IBGrid.Enabled:=false;
IBGrid.Color:=clMenu;
ShowTableBut.Enabled:=False;
CreateQueryGB.Enabled:=False;
ClearQueryBut.Enabled:=False;
MakeQueryBut.Enabled:=False;
QueryRG.Enabled:=False;
REQuery.Color:=clMenu;
QueryMemo.Color:=clMenu;

end;
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Pazpgen menio Beixoxa (mmbo Exit). s oOpaboTku coOBbITHS
onClick g00OaBisieTcs KO

ExitBut.Click;

Paznen mento Cozaats 3anpoc (Make query) ¢ moapaszienamu:
e Co3zaars 3anpoc camoctosTesbHO (Input your own);
e Co3zaarb, ucniosb3ys macrep (Input using wizard);
e 3arpys3uts u3 ¢aiina (Load from file).

g o6paboTKU cOOBITHUS OnClick moapasiena Input your own
HEOOXOAMMO BBECTU KO/

QueryRG. ItemIndex:=0;
MakeQueryBut.Click() ;

Jns nynkToB Input using wizard u Load from file BeinonHsem ana-
JIOTUYHbIE ACHCTBHUS.

st paznenoB OQuueruts mosie 3ampoca (Clear query fild) u Co-
XpaHHThb Kak (Save as) BbI3bIBae€M COOBITHS HA)XXaTHSI COOTBETCT-
BYIOIIMX KJIaBUII (OMMCaHBI paHee).

Cosznanue paszaena meHo Homoms (Help) Oyaer onucano maee.

Object Inspector X
Bar = (Bedtnes. &3
Propertiez l Events]

HelpType htContext s ﬁ
Hint 0 - TStatuzPanel
Left I 1 - TStatuzPanel
Mame SBar

| Panels atusPanels] |
ParentBiDitod True
ParentColor | Falze A

All zhown

Puc. 7.50. [lobaBneHune pasgenos
B CBOWCTBO Panels KOMMNOHEHTa StatusBar
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st BbiBOAa MHpOpPMaLUKU O TEKYLIEH 3arpyXeHHOHW 0aze u 3a-
CPYXEHHOM 3anpoce J00aBUM Ha (OPMYy KOMIOHEHT StatusBar,
pacrosnoxeHHbli Ha Bkiaake Win32 nanenn mHCTpymMeHToB Com-
ponent Palette. /{s11 CBOICTBA Panels JAHHOIO KOMITOHEHTA JO-
0aBUM JBa pasjena: 0 — TStatusPanel M 1 — TStatusPanel
(puc. 7.50).

Takum obpazom, riiaBHasi GpopmMa UMEET COOTBETCTBYIOLIUE KOM-
MOHEHTHI U MPEJCTaBlIeHa Ha puc. 7.51.

4 My3blKanb Hble NPoM3Be e HHA E]@

Baza AaHHER:  3anpoc  [MoMowe

Cnrcok Tabnnu

= = + +

=)d ==l =l
B0 B | B | s +e ¢

o @] |

MNokasars TAGNHLY

Mong HHEHK 3anpoca BbINONHKTE AEHCTEHE!
+ C038aTh 3aMNPOC CAMOCTOATENEHD

" Co38a&Te,MCNONE3YA MacTep
" 3arpyzuTe H3 daina

Mone TekcTa zanpoca

CozAaTe 3anpoc | DYKCTHTE 3anpoc | CoxpaHnTe 3anpoc

Puc. 7.51. MnaBHas chopma NpunoxeHust Ha CTagmm paspabdoTku

st o6paboTku COOBITHS, CBI3AHHOTO C KOMIMIOHEHTAMU QueryRG
(BeimmosmHuThb neiictBue) U REQuery (I1one Tekcra 3ampoca), BBeaeM
CIEAYIOLIMUI KO

procedure TMainForm.QueryRGClick (Sender: TObject);

begin

case QueryRG.ItemIndex of
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0:begin
MakeQueryBut.Caption:="&BemonHuTs 3anpoc’';
REQuery.Enabled:=true;
REQuery.Color:=clWhite;
QueryMemo.Enabled:=true;
QueryMemo.Color:=clWhite;
end;
1l:begin
MakeQueryBut.Caption:="4&BemonHUTE 3amnpoc’;
REQuery.Enabled:=false;
REQuery.Color:=clBtnFace;
QueryMemo.Enabled:=false;
QueryMemo.Color:=clBtnFace;
end;
2:begin
MakeQueryBut.Caption:='3arpy3urs 3anpoc’;
REQuery.Enabled:=false;
REQuery.Color:=clBtnFace;
QueryMemo.Enabled:=false;
QueryMemo.Color:=clBtnFace;
end;
end;

end;

B caydae, xoraa mojib3oBaTelb BbIOEpET 3jeMeHT Trpynnbl Co3-
JaTh, HCHOJIb3Ysl MAacTep KOMIIOHEHTA QueryRG, MOCTPOCHUE 3a-
npoca OyAeT BBIMOJIHEHO C MOMOILLBIO MacTepa MOCTPOEHUS 3a-
MPOCOB.

MacTep nocTpoeHusi 3anpocoB

s peanuzanu Mactepa MmoCTPOSHMSI 3alTPOCOB B MPOEKT HEOO-
XOAUMO J00aBUTH HOBYIO (hpOpPMY.
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Cdopmynupyem OCHOBHble TpeOOBaHMS, MPEAbSBISIEMbIE K Mac-
TEpy 3aMpOCOB:

U BO3MOXXHOCTh BbIOOpa HEOOXOAMMOM TaOJIUIIbI;
U BO3MOXHOCTb BbIOOpPA HEOOXOJAUMBIX MOJIeH TaOJINLIbL;

U BO3MOXHOCTD BbI60pa KIIIOYECBLIX CIIOB:

® select, insert, delete, update, from, where, having by,
order by, all,distinct, into, values, set, AND, NOT, OR.

Heo6xoaumblie KOMITOHEHTBI [T peain3allid MacTepa 3arpoCoB:
U 1BTable (Bkianka Interbase);

U richedit (BkIagka Win32);

U ristBox (Bkiaaka Standard);

U radioGroup (Bkiamka Standard);

U stringGrid (Bkiaaka Additional);

U Button (Bknagka Standard)

U croupBox (Bkaaaka Standard).

HoBas popma mobaBisieTcsi B MPOEKT C UCMOJIb30BAHUEM KOMaH-
16l MeHIo File | New | Form (puc. 7.52).

4 Delphi 7 - Music

File | Edit Search View Project Run  Component D
| Mew 4 | @ Application

__;\;J Open... @ CLYX Application
- 'LJ Open Project... Ctrl+F11 Data Module

Reopen 3 |E Form

B save cirl+s Frame

E Save As... =H Unit

E._,_"’ Save Project As... ‘ﬂ?_‘ Other. ..

Puc. 7.52. [lo6aBneHne HoBoW hopMbl B MPOEKT
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CoxpaHuM co3aaHHbIN Gaill o[ UMEHEM QueryCreator.
Ha HoByto (popmMy nomecTuM cienyromme KOMIOHEHTbI:

U KOMITOHEHT RichEdit — JUIsi OTOOPaXXEHUs 3aMnpoca, BBOJAUMO-
IO ¢ MOMOIIBIO MacTepa MOCTPOESHUS UITH ¢ KiaBUaTypsl. [Ipu-
CBOUM €My UMS QueryRE;

U KOMIIOHEHT IBTable — MJIa CBsI3U ¢ Oazoil maHHbIX. Onpene-
JINM €r0 OCHOBHBIE CBOMcTBA (puc. 7.53):

® CBOMCTBO Database — MainForm. IBMyDBase,

0Object Inspector [

|IBChnnzenTable j

Propertiez l Events ]

AutoCalcFields| True ~
BufferChunks | 1000
Cachedpdate False
Congtraintz [TCheckConstraints]
Databaze MainForm IBMyDEB aze
Defaulindex | True
FieldDiefs [TFieldD efs)

Filker
Filkered False
ForcedRefresh| Falze
IndexDefs [TIndexDefz)
IndexFieldM am:
Indextame
I asterFields
HMasterSource |MainForm. T ableD ata5ource
Mame |IEChoozenT able

Objectiew  False
Readlnly Falze

StoreDefz Falze
| TableMame |COMPDSERS j
TableTypez  |[]

Tag 1]

Tranzaction  |MainForm IBTranzactionl
Urilirectional |Falze
Updatelbject ~

All shovan

Puc. 7.53. OnpepeneHne cBOMNCTB KOMMNOHeHTa IBTable
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® CBOMCTBO MasterSourse — MainForm. TableDataSource;
® (CBOICTBO Name — IBChoozenTable;

® CBOMCTBO Transaction — MainForm.IBTransactionl;

] 1Ba KOMITOHEHTA ListBox:

e I oToOpakeHMs] TaOmuI 0a3bl JAaHHBIX MCIOJb3YETCS
KOMIMOHEHT C UMEHEM TablelB (puc. 7.54);

Object Inspector =
| TableLB |

Properties  Events

OnClick TableLBClick |
OnContextPopy |
OnData
OnD ataFind
OnD atalbject

| OnDbIClick  |WBddT ableButClick ﬂ
OnCiraghrop el

All shown

Puc. 7.54. OnpepeneHve CoBbITUIA AN KOMNOHEHTA ListBox
C uMmeHeM TablelB

Object Inspector =
| FieldL B -]
Properties Events

DriClick i~
OnCaontextPapl

OnC ata

OnD ataFind

OnD ataObject

OnDbIClick  |AddFieldButClick ﬂ |
OnDraghrop el

All shiown

Puc. 7.55. OnpegeneHune cobbiTuii 4Ns KOMNoHeHTa ListBox
C MMeHEM FieldLB
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e IS OTOOpa)KeHUs Ha3BaHUS IMOJIEH COOTBETCTBYIOIIMX Tal-
JuL, 0a3bl JAHHBIX MCIIOJb3YETCS] KOMIIOHEHT ¢ HMEHEM
FieldLB (pwuc. 7.55);

J KOMIOHEHT RadioGroup (CBOMCTBO Name — Query TypeRG) —
JUISt OTOOPaXKEHUs THITA BBOJMMBIX 3aITPOCOB;

U KOMIOHEHT StringGrid (CBOMCTBO Name — KeyWordSG) — JIJTS
OTOOpaXXEHUs CMKMCKA KIIIOYEBBIX CIIOB, KOTOPbIE MOXHO
BKJIIOUATh B 3aMPOC;

a YCTbIPC KOMIIOHCHTA Button!

e 1a mobGaBiieHHsT TaOIUMBI (Name — AddTableBut) — IoGa-
BUTH Ta6nmuy(Add tablex

e s 1oOaBiieHUs mojied Tabauibl (Name — AddFieldBut) —
Ho®aBUTH none(Add fieldﬁ

® I OYMCTKH IIOJIA BBOJA 3aIIpoca (Name——-ClearBut)——

OQUUCTUTH sanpoc(Clear queryx

® JUUIAd BBIMOJHCHUA 3arpoca (NamQA—f MakeQueryBut)—f Bri-

[OJIHUTH Banpoc(Make queryﬁ

(| TPHU KOMIIOHCHTA GroupBox AJIA COOTBCTCTBYIOIIMX HOI[HHCCﬁ
pasaenoB macrepa (U3MEHSIEM COOTBETCTBEHHO CBOMCTBO
Captionﬁ BriGepuTe Tabauly (Select table% BrGepure nosue
(select field)PIBanpoc(Query)

Taxum obOpaszom, popma 11g MacTepa NOCTPOEHUSI 3AIIPOCOB MO-
YKET BBITJIAIETh, HATPUMED, TAK KAK OKAa3aHO Ha puc. 7.56.

Tenepp no6aBuM HeOOXoaAMMbIA KOJ [j1si 0OpabOTKU COOBITUHA,
CBSI3AHHBIX ¢ MACTEPOM MOCTPOECHUSI 3aIIPOCOB.

I[JISI COOBITUS OnShow (1)0pr1 macrepa 3arpocCoB:
procedure TQueryCreatorForm.FormShow (Sender: TObject);
var i:integer;
begin

MainForm. IBMyDBase.GetTableNames (TablelB. Items) ;
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TablelB.ItemIndex:=0;
IBChoozenTable.TableName:=TablelB.Items [TablelB. ItemIndex];

IBChoozenTable.GetFieldNames (FieldLB.Items) ;

QueryTypeRG. ItemIndex:=0;
KeyWordsSG.Cells [0, 0] :="Kmouenrle cjosa';
for i:=1 to 22 do

KeyWordsSG.Cells[0,1] :=words[1];

end;

: MEICTEP CO03JAaHMA 3aNpocos g@

Brifiepute Tahnumuy |

TableLB: TListBox
Origin: 8, 16; Size: 433 x 73

Tab Stop: True; Crder: 0 [T g ——

BrifepuTe none

FieldLE: TListBox
Origin: 8, 16; Size: 433 x 73

Tab Stop: True; Order: 0
JofaeuTe none

BrlfepHTe THN 3anpoca
" SELECT " INSERT LS " DELETE " UPDATE

Fanpoc QueryTypeRG: TRadioGroup
Origin: 8, 264; Size: 449 x 46
Tab Stop: False; Order: 2

>

KeyWordsSa: TSkringiarid
Origin: 464, 7; Size: 113 x 465
‘ Tab Stop: True; Order: 4

QueryRE: TRichEdit
Origin: 8, 16; Size: 433 x 137
Tab Stop: True; Order: 0

Puc. 7.56. Popma gns noCTpoeHns macTtepa 3anpocoBs
Ha cTagum paspaboTku



Co30aHue KueHm-cepeepHbIX NpuUoxeHul cpedcmeamu InterBase u Delphi 453

I[JIH KJIIFOUYCBbIX CJIOB, KOTOPbLIC MOT'YT UCIIOJIb30BATLCA MACTCPOM
3aIpocCoB, OIMPECACIIACM COOTBGTCTBy}OU_II/Iﬁ MAacCCUB-IICPEMCHHYIO!

var
QueryCreatorForm: TQueryCreatorForm;
words: array [1l..22] of string =
('select', 'insert', 'delete', "update’,
'from', 'where', 'having by', 'order by',
'all', 'distinct', "into', 'values',
'set','AND', 'NOT"', 'CR",
L LR RS

v*v,v/v);

st cOOBITHS OnClick TO KOMIOHEHTY TablelB (BHIOOP TabIMLIbI):

procedure TQueryCreatorForm.TablelBClick (Sender: TObject):

begin
IBChoozenTable.TableName:=TablelB. Items [TablelB.ItemIndex];
IBChoozenTable.GetFieldNames (FieldLB.Items) ;
FieldLB.ItemIndex:=0;

end;

I[J'IS[ COOBITUSA OnClick KHOIKU AddTableBut:
procedure TQueryCreatorForm.AddTableButClick (Sender:
TCbhiect) ;
begin
if HelpCheckBox.Checked=true then
case (QueryTypeRG.ItemIndex) of
0:begin

if QueryRE.FindText ('select',0,1000, [stWholeWord])
<>-1 then

if QueryRE.FindText ('from', 00,1000, [stWholeWord])=-1
then

QueryRE. Lines.Append (' from '+
TablelB.Items [TablelB.ItemIndex])
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else QueryRE.Lines.Append ("' , '+
TablelB.Items [TablelB.ItemIndex])
end;
1l:begin
QueryRE.Clear;
QueryRE.Lines.Append ('insert into '+
TablelB.Items [TablelB.ItemIndex]+ " ");
end;
2:begin
QueryRE.Clear;
QueryRE.Lines.Append ('delete from '+
TablelB.Items [TablelB.ItemIndex]+ " ");
end;
3:begin
QueryRE.Clear;

QueryRE. Lines.Append ( 'update '+
TablelB.Items [TablelB.ItemIndex]+ ' set ');

end;
end

else QueryRE.Lines.Append (
TablelB.Items [TablelB.ItemIndex]) ;

end;

i1t cOOBITHS OnClick KHOTIKU AddFieldBut:
procedure TQueryCreatorForm.AddFieldButClick(Sender: TOb-
Ject);
var ch:char;
begin

if HelpCheckBox.Checked=true then

case (QueryTypeRG.ItemIndex) of
O:begin

if QueryRE.FindText ('select',0,1000,
[stWholeWord])=-1 then
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begin
QueryRE.Clear;
QueryRE.Lines.Append ('select ' +

FieldLB.Items[FieldLB.ItemIndex]) ;
end

else

if QueryRE.FindText ('from',0,1000, [stWholeWord])=-1

then
begin
QueryRE.Lines.APPEND (' , '+

FieldLB.Items[FieldLB.ItemIndex]) ;
end
else

if QueryRE.FindText ('where',0,1000,
[stWholeWord] )=-1 then

begin
QueryRE.Lines.APPEND (' where " +
FieldIlB.Items[FieldlB.ItemIndex])
end
else

if QueryRE.FindText ('group by',0,1000,
[stWholeWord])=-1 then
begin
QueryRE.Lines.APPEND (' group by ' +

FieldIB.Items[FieldlB.ItemIndex]) ;
end
else
if QueryRE.FindText ('having', 00,1000,
[stWholeWord])=-1 then

begin

QueryRE.Lines.APPEND (' having ' +
FieldLB.Items[FieldLB.ItemIndex]) ;
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end
else
if QueryRE.FindText ('order by',0,1000,
[stWholeWord] )=-1 then
begin
QueryRE.Lines.APPEND (' order by ' +

FieldLB.Items[FieldLB.ItemIndex]) ;
end
end;
1l:begin
if QueryRE.FindText ('insert into',
0, 1000, [stWholeWord] )<>-1 then

QueryRE. Lines.Append (FieldLB. Ttems
[FieldLB. ItemIndex]) ;

end;
2:begin
if QueryRE.FindText ('delete from',
0, 1000, [stWholeWord] )<>-1 then
QueryRE. Lines.Append (' where '+

FieldLB.Items[FieldLB.ItemIndex]) ;
end;
3:begin

if QueryRE.FindText ('update', 00,1000,
[stWholeWord] )<>-1 then

QueryRE.Lines.Append (' T4
FieldLB.Items[FieldLB.ItemIndex]) ;
end;
end

else QueryRE.Lines.Append (FieldLB.Items
[FieldLB.ItemIndex]) ;

end;
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I[J'If[ COOBITHS OnClick KHOITKH MakeQueryBut:

procedure TQueryCreatorForm.MakeQueryButClick (Sender:
TCbhiect) ;

var s:string;

begin
MainForm.REQuery.Lines:=QueryRE.Lines;
MainForm.QueryRG. ITtemIndex:=0;
QueryCreatorForm.Close;

end;

st cOOBITHS OnSelectCell KOMIIOHEHTA KeyWordsSG:
procedure TQueryCreatorForm.KeyWordsSGSelectCell (Sender:
TObject; ACol,

ARow: Integer; var CanSelect: Boolean);
begin

QueryRE. Lines.Append (KeyWordsSG.Cells [ACol,Arow]) ;

end;

Ins coberusa OnClick xuonkmu ClearBut:

procedure TQueryCreatorForm.ClearButClick (Sender: TObject);
begin
QueryRE.Clear;

end;

Taxum oOpa3om, co3JaHHME MacTepa MOCTPOEHUS 3alpOCOB 3a-
BEPLLEHO.

ITo anamorum MOXHO 100aBUTH B MPOEKT (MCHOJIb3Ys TOCTPOECHUE
HOBBIX (JOPM U CBSI3bIBAsi MX C OMPEACIACHHbIMU COOBITUSIMU) WH-
¢dopMaiuio o mporpaMme u T. II.

ITocie TOro KaxK OCHOBHbIE JCACTBUSI MO CO3JAHUIO MPOEKTA 3a-
BEPILCHBI, MPOEKT HEOOXOAMMO CKOMIIMIUPOBATh, UCIIONIB3YS CO-
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OTBETCTBYIOIIYIO KOMaH/y KaTeropuu MeHio Project (mubo code-
tanue knapuin <Ctrl>+<F9>),

JINCTUHT KNUEeHTCKoro npunoXxeHuA

JIMCTUHT KIIMEHTCKOrO MPUJIOKEHHUS, MPEIHA3HAYECHHOT O AJIs pa-
60Tbl ¢ 6a30il gaHHbIX "My3blKajbHbIE MPOW3BEACHUS", MPUBO-
JUTCS Jajee.

MaBHasa hopma

BHewnuii Bua riaaBHoM GpopMbl IToKa3aH Ha puc. 7.57.

78 MysbiancHeie npoMsseaeHun E]

Basa AaHHeix  3anpoc  Momows

Crncor Tabanu

C[}MPI}SER_IDlCGMPGSER_NAME YEAR_OF_BIRTH [COMPOSEI~
1 MeccuaH 1s08 AscTpuUa * COMPOSERS
| 2 |NMwcr 1811 BeHrpua
L 3|MNpokodbes 1891 Poccua
L 4 |BetxoseH 1770 AscTpua ~ FORM
| EELGEE] 1304 Poccua
(v | works

3 »

=] - » 2 L - - o MokazaTe Tabauuy
Mone uMeHu 3anpoca BhINOMAHUTE A8ACTBUE!

{* Cosnate 3anpoc caMoCTORTENLHO
{" CosaaTb,Mcnons3ya macTep
" Zarpysute w3 daina

Mone Texkcra 3anpoca

BrINonHuTE 3anpoc | Q4MCTUTL 3anpoc COXPaHWTL 3anpoc

Basa aaHHex - D:interbase \MUSIC.GDB Sanpoc -

Puc. 7.57. OKHO KITMEHTCKOrO NPUNOXeHUst
"My3bikanbHble Npon3BeseHns"
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unit

inte

uses

Windows, Messages, SysUtils, Variants, Classes, Graphics,

Main;

rface

Controls, Forms,

Di

alogs, IBSQL, DB, IBDatabase, IBQuery,

IBTable, Grids,

DBGrids, StdCtrls, DBCtrls, ExtCtrls,

Word2000,
Menus, ToolWin, ImgList,IB;

type

TMainForm = class (TForm)

IBMyDBase: TIBDatabase;
TBActiveTable: TIBTable;
TableDataSource: TDataSource;
TBActiveQuery: TIBQuery;
QueryDataSource: TDataSource;
IBTransactionl: TIBTransaction;
CreateQueryGB: TGroupBox;
MakeQueryBut: TButton;

GB: TGroupBox;

IBNavigator: TDBNavigator;
IBGrid: TDBGrid;

TableRG: TRadioGroup;
ShowTableBut: TButton;
ClearQueryBut: TButton;
MainMenul: TMainMenu;
MMDatabase: TMenultem;
DatabaseConnect: TMenultem;
DatabaseDisconnect: TMenultem;
N1: TMenuItem;

DatabaseExit: TMenultem;

IBOpenDialog: TOpenDialog;

IBCustombataset,

OleServer,
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IBSaveDialog: TSaveDialog;

QueryRG: TRadioGroup;

MMQuery: TMenultem;

MakeQuery: TMenultem;

Inputyourownl: TMenultem;
Inputusingwizardl: TMenultem;
LoadFromFile: TMenultem;
ClearQueryFild: TMenultem;

N3: TMenultem;

QuerySaveAs: TMenultem;

MMHelp: TMenultem;

HelpAbout: TMenultem;

SBar: TStatusBar;

SaveQueryBut: TButton;

NameFieldGB: TGroupBox;

TextFieldGB: TGroupBox;

QueryMemo: TMemo;

REQuery: TRichkEdit;

procedure ShowTableButClick (Sender: TObject);
procedure FormShow (Sender: TObject);
procedure MakeQueryButClick (Sender: TObject);

procedure REQueryKeyPress (Sender: TObject; var Key:
Char) ;

procedure ExitButClick(Sender: TObject);

procedure ClearQueryButClick (Sender: TObject);
procedure DatabaseExitClick(Sender: TObject);
procedure DatabaseConnectClick(Sender: TObject);
procedure DatabaseDisconnectClick(Sender: TObject):
procedure InputyourownlClick (Sender: TObject);
procedure InputusingwizardlClick(Sender: TObject);
procedure LoadFromFileClick(Sender: TObject);
procedure ClearQueryFildClick(Sender: TObject);
procedure QueryRGClick (Sender: TObject);
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procedure HelpAboutClick (Sender: TObject);
procedure SaveQueryButClick (Sender: TObject);
procedure QuerySaveAsClick (Sender: TObject);

private

{ Private declarations }
public

{ Public declarations }

end;

var
MainForm: TMainForm;

implementation

uses QueryCreator, Aboutl;

{$R *.dfm}

procedure TMainForm.ShowTableButClick (Sender: TObject);
begin
IBGrid.DataSource:=TableDataSource;
IBActiveTable.Close();
TBActiveTable.TableName:=TableRg.Items [TableRG. ItemIndex] ;
IBActiveTable.Open () ;

end;

function ONMD (Sender: TStringGrid;Button: TMouseButton;
Shift: TShiftState;X,Y:integer) :TMouseEvent;

{SIFNDEF WIN32}

var pt : TPoint;

{SENDIF}

begin

if ssCtrl in Shift then begin

ReleaseCapture;
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SendMessage (Sender.Handle, WM SYSCOMMAND, 61458, 0);
{SIFNDEF WIN32}
GetCursorPos (pt) ;

SendMessage (Sender.Handle, WM LBUTTONUP, MK CONTROL,
Longint (pt));

{SENDIF}
end;

end;

procedure TMainForm.FormShow (Sender: TObject);

begin
IBMyDBase.GetTableNames (TableRG. Items) ;
TableRg.ItemIndex:=0;
IBGrid.DataSource:=TableDataSource;
IBActiveTable.TableName:=TableRg.Items [TableRG. ItemIndex] ;

SBar.Panels[0] .Text:='Baza JaHHBX — '+
IBMyDBase.DatabaseName;

SBar.Panels[l] .Text:='3anpoc - ';
IBActiveTable.Open() ;
end;

procedure TMainForm.MakeQueryButClick (Sender: TObject);
var s:PAnsiChar;
f:TextFile;
str:string;
begin
GB.Caption:="Bun zamnpoca’';
case QueryRG.ItemIndex of
O:begin
IBActiveQuery.Close() ;
s:=REQuery.Lines.GetText;
IBActiveQuery.SQL.Text:=s;
IBActiveQuery.Open() ;
IBGrid.DataSource:=QueryDataSource;

end;
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1l:begin
QueryCreatorForm. ShowModal;
end;
2:begin
TBOpenDialog.Title:="Bubdepure damia...';

TBOpenDialog.Filter:="'*.gr';
if IBOpenDialog.Execute then
begin
AssignFile (f, IBOpenDialog.FileName) ;
Reset (f);
readln (f, str);
QueryMemo. Lines [0] :=str;
while not eof (f) do
begin
readln (f, str);
REQuery.Lines.Add (str) ;
end;
CloseFile (f);
end;
REQuery.Enabled:=true;
REQuery.Color:=clWhite;
QueryMemo.Enabled:=true;
QueryMemo.Color:=clWhite;
QueryRG. ItemIndex:=0;

SBar.Panels[1l] .Text:="'3anpoc -
'+IBCOpenDialog. FileName;

end;
end;

end;

procedure TMainForm.REQueryKeyPress (Sender: TObject; var Key:
Char) ;

var pos:integer;
begin
{ pos:=RE.FindText ('select', 0,10, [stWholeWord]) ;
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RE.DefAttributes.Color:=clblack;
if pos > -1 then
begin
RE.SelAttributes.Color:=clred;
end; }

end;

procedure TMainForm.ExitButClick (Sender: TObject);
begin

if MessageDlg ('3axpeTh
npustoxenue? ' ,mtConfirmation, [mbYes, mbNo], 0)=mrYes

then MainForm.Close ;

end;

procedure TMainForm.ClearQueryButClick (Sender: TObject):;
begin

REQuery.Clear;

QueryMemo.Clear;

end;

procedure TMainForm.DatabaseExitClick (Sender: TObject);
begin
{ExitBut.Click;}

end;

procedure TMainForm.DatabaseConnectClick (Sender: TObject);
begin
IBOpenDialog.Title:="BrCepure dami...';
IBOpenDialog.Filter:="'*.qgdb"';
if IBOpenDialog.Execute then
begin
IBMyDBase.Close() ;
TBMyDBRase.DatabaseName:=1BOpenDialog. FileName;
GB.Enabled:=True;
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TableRG.Enabled:=True;
IBGrid.Enabled:=True;
IBGrid.Color:=clWhite;
ShowTableBut.Enabled:=True;

CreateQueryGB.Enabled:=True;
ClearQueryBut.Enabled:=True;
MakeQueryBut.Enabled:=True;
QueryRG.Enabled:=True;
REQuery.Color:=clWhite;
QueryMemo.Enabled:=true;
QueryMemo.Color:=clWhite;

FormShow (Sender) ;

end;

end;

procedure TMainForm.DatabaseDisconnectClick(Sender: TObject);
begin
IBMyDbase.Close;
GB.Enabled:=False;
TableRG.Enabled:=false;
IBGrid.Enabled:=false;
IBGrid.Color:=clMenu;
ShowTableBut.Enabled:=False;
CreateQueryGB.Enabled:=False;
ClearQueryBut.Enabled:=False;
MakeQueryBut.Enabled:=False;
QueryRG.Enabled:=False;
REQuery.Color:=clMenu;
QueryMemo.Color:=clMenu;

end;

procedure TMainForm. InputyourownlClick (Sender: TObject);
begin

QueryRG.ItemIndex:=0;

MakeQueryBut.Click() ;

end;



466 nasa 7

procedure TMainForm.InputusingwizardlClick (Sender: TObject);
begin

QueryRG. ItemIndex:=1;

MakeQueryBut.Click() ;

end;

procedure TMainForm.LoadFromFileClick (Sender: TObject);
begin

QueryRG. ItemIndex:=2;

MakeQueryBut.Click() ;

end;

procedure TMainForm.ClearQueryFildClick (Sender: TObject);
begin
ClearQueryBut.Click() ;

end;

procedure TMainForm.QueryRGClick (Sender: TObject);
begin
case QueryRG.ItemIndex of
0:begin
MakeQueryBut.Caption:="'Co&snaTe 3anpoc’';
REQuery.Enabled:=true;
REQuery.Color:=clWhite;
QueryMemo.Enabled:=true;
QueryMemo.Color:=clWhite;
end;
1l:begin
MakeQueryBut.Caption:='Co&snaTe 3anpoc’';
REQuery.Enabled:=false;
REQuery.Color:=clBtnFace;
QueryMemo.Enabled:=false;
QueryMemo.Color:=clBtnFace;

end;
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2:begin
MakeQueryBut.Caption:="3arpysuTs 3ampoc’;
REQuery.Enabled:=false;
REQuery.Color:=clBtnFace;
QueryMemo.Enabled:=false;
QueryMemo.Color:=clBtnFace;
end;
end;

end;

procedure TMainForm.HelpAboutClick (Sender: TObject);
begin
AboutForm. ShowModal;

end;

procedure TMainForm.SaveQueryButClick (Sender: TObject);
var f:TextFile;
str:string;
s:TStrings;
i:integer;
begin
if IBSaveDialog.Execute then
begin
AssignFile (f, IBSaveDialog.FileName) ;
Rewrite (f);
writeln (f,QueryMemo.Lines.Text) ;
i:=0;
while (REQuery.Lines.Strings[i]<>"') do
begin
writeln (f,REQuery.Lines.Strings[i]);
inc (i) ;
end;
CloseFile (f);
end;

end;
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procedure TMainForm.QuerySaveAsClick (Sender: TObject);
begin
SaveQueryBut.Click;

end;

end.

MacTep nocTpoeHusi 3anpocoB

BHeluHmii BuJ MacTepa nocTpoeHus 3apocoB MOKa3aH Ha puc. 7.58.

MacTep cozgaHMA 3anpocos
BribepuTe TaGALY Knwouessle cnosa
COMPOSERS i
FORM
WORKS

delete
update
OobaewTs Tabnuuy from
EbiGepuUTe none where
COMPOSER_ID having by
COMPOSER_NAME
YEAR_OF_BIRTH order by
COMPOSER_COUNTRY all
distinct
into
OofaeuTe none
values
BrifiepuTe TMN 3anpoca set
AND
(+ SELECT " INSERT " DELETE " UPDATE
NOT
Sanpoc OR
select +
COMPOSER_NAME,
YEAR_OF_BIRTH, -
COMPOSER_COUNTRY =
from
COMPOSERS ==
order by *
COMPOSER_NAME
select !
[ Wcnonesya mactep DumcTure sanpoc | BrimonHuTe sanpoc

Puc. 7.58. OkHO macTepa noCTPOEHUsI 3anpOCOB KITMEHTCKOTO NPUINOXEHUSI
"My3bikanbHble Npon3BeseHns"
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unit QueryCreator;

interface

uses

Windows, Messages, SysUtils, Variants, Classes, Graphics,
Controls, Forms,

Dialogs, StdCtrls, ComCtrls, ExtCtrls, DB, IBCustomDataSet,
IBTable, Ot,

Grids;
type

TQueryCreatorForm = class (TForm)
TableGB: TGroupBox;
TablelLB: TListBox;
AddTableBut: TButton;
FieldGB: TGroupBox;
FieldlB: TListBox;
AddFieldBut: TButton;
QueryTypeRG: TRadioGroup;
IBChoozenTable: TIBTable;
GroupBox1l: TGroupBox;
QueryRE: TRichEdit;
KeyWordsSG: TStringGrid;
HelpCheckBox: TCheckBox;
MakeQueryBut: TButton;
ClearBut: TButton;
procedure FormShow (Sender: TObject);
procedure TablelBClick(Sender: TObject);
procedure AddFieldButClick (Sender: TObject);
procedure AddTableButClick (Sender: TObject);
procedure MakeQueryButClick (Sender: TObject);

procedure KeyWordsSGSelectCell (Sender: TObject; ACol,
ARow: Integer;

var CanSelect: Boolean);
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procedure ClearButClick(Sender: TObject);
private

{ Private declarations }
public

{ Public declarations }

end;

var
QueryCreatorForm: TQueryCreatorForm;

words:array[l..22]of
string=('select', 'insert', "delete’', "update’',

'from', 'where', 'having
by', 'order by',

'all', 'distinct', "into"', "values',
'set','AND', 'NOT"', 'OR",
l+l r_t |:|,|<>|,
r 14
|*|,|/|);

implementation

uses Main;

{$R *.dfm}

procedure TQueryCreatorForm.FormShow (Sender: TObject);

var i:integer;

begin
MainForm. IBMyDBase.GetTableNames (TablelB. Items) ;
TablelB.ItemIndex:=0;
IBChoozenTable.TableName:=TablelB.Items [TablelB. ItemIndex];
IBChoozenTable.GetFieldNames (FieldLB.Items) ;

QueryTypeRG. TtemIndex:=0;
KeyWordsSG.Cells [0, 0] :="Kmouenrle cjosa';
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for i:=1 to 22 do
KeyWordsSG.Cells[0,1] :=words[1];

end;

procedure TQueryCreatorForm.TablelLBClick (Sender: TObject);

begin
IBChoozenTable.TableName:=TablelB.Items [TablelB. ItemIndex];
IBChoozenTable.GetFieldNames (FieldLB. Items) ;
FieldLB.ItemIndex:=0;

end;

procedure TQueryCreatorForm.AddFieldButClick (Sender:
TCbhiect) ;

var ch:char;
begin
if HelpCheckBox.Checked=true then
case (QueryTypeRG.ItemIndex) of
0:begin

if QueryRE.FindText ('select',0,1000,
[stWholeWord] )=-1 then

begin
QueryRE.Clear;

QueryRE.Lines.Append ('select ' +
FieldLB.Items[FieldLB.ItemIndex]) ;

end
else

if QueryRE.FindText ('from', 00,1000,
[stWholeWord] )=-1 then

begin

QueryRE.Lines.APPEND (' , "+
FieldLB.Items[FieldLB.ItemIndex]) ;

end
else

if QueryRE.FindText ('where',0,1000,
[stWholeWord] )=-1 then
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begin
QueryRE.Lines.APPEND (' where ' +
FieldLB.Items[FieldLB.ItemIndex])
end
else

if QueryRE.FindText ('group by',0,1000,
[stWholeWord] )=-1 then

begin
QueryRE.Lines.APPEND (' group by ' +
FieldlB.Items [FieldLB.ItemIndex]) ;
end
else

if QueryRE.FindText ('having', 00,1000,
[stWholeWord] )=-1 then

begin
QueryRE.Lines.APPEND (' having ' +
FieldLB.Items[FieldLB.ItemIndex]) ;
end
else

if QueryRE.FindText ('order by',0,1000,
[stWholeWord] )=-1 then

begin
QueryRE.Lines.APPEND (' order by ' +
FieldLB.Items[FieldLB.ItemIndex]) ;
end
end;
1l:begin

if QueryRE.FindText ('insert
into',0,1000, [stWholeWord])<>-1 then

QueryRE. Lines.Append (FieldLB. Ttems
[FieldLB. ItemIndex]) ;

end;
2:begin

if QueryRE.FindText ('delete from',0,1000,
[stWholeWord] )<>-1 then
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QueryRE. Lines.Append (' where
'+FieldLB.Items [FieldLB. ItemIndex]) ;

end;
3:begin

if QueryRE.FindText ('update',0,1000,
[stWholeWord] )<>-1 then

QueryRE.Lines.Append ('
'+FieldLB.Items [FieldLB. ItemIndex]) ;

end;
end

else QueryRE.Lines.Append (FieldLB. Items
[FieldLB. ItemIndex]) ;

end;

procedure TQueryCreatorForm.AddTableButClick (Sender:
TCbhiject) ;

begin
if HelpCheckBox.Checked=true then
case (QueryTypeRG.ItemIndex) of
0:begin

if QueryRE.FindText ('select',0,1000,
[stWholeWord] )<>-1 then

if QueryRE.FindText ('from',0,1000,
[stWholeWord] )=-1 then

QueryRE.Lines.Append (' from '+
TablelB.Items [TablelB.ItemIndex])

else QueryRE.Lines.Append (' , '+
TablelB.Items [TablelB.ItemIndex])

end;
1:begin
QueryRE.Clear;

QueryRE.Lines.Append ('insert into '+
TablelB.Items [TablelB.ItemIndex]+ ' ");

end;
2:begin
QueryRE.Clear;
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QueryRE. Lines.Append ('delete from '+
TablelB.Items [TablelB.ItemIndex]+ " ");

end;
3:begin
QueryRE.Clear;

QueryRE. Lines.Append ( 'update '+
TablelB.Items [TablelB.ItemIndex]+ ' set ');

end;
end

else QueryRE.Lines.Append (TablelB. Items
[TablelB.ItemIndex]) ;

end;

procedure TQueryCreatorForm.MakeQueryButClick (Sender:
TCbhiject) ;

var s:string;

begin
MainForm.REQuery.Lines:=QueryRE.Lines;
MainForm.QueryRG. ItemIndex:=0;
QueryCreatorForm.Close;

end;

procedure TQueryCreatorForm.KeyWordsSGSelectCell (Sender:
TCbiject; ACol,

ARow: Integer; var CanSelect: Boolean) ;
begin
QueryRE. Lines.Append (KeyWordsSG.Cells [ACol, Arow]) ;

end;

procedure TQueryCreatorForm.ClearButClick (Sender: TObject);
begin
QueryRE.Clear;

end;

end.
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UHcopmauusa o nporpamme

OxkHO ¢ uH(popMaIHeil 0 co3aaHHOI MporpaMMe MpeICTaBIeHO Ha
puc. 7.59.

"My3viKarvHbie
npou;medeﬂuﬂ

Puc. 7.59. OkHo, BbiBOASLLEE MHCPOPMALMIO O NporpaMmme
"My3bikanbHble Npon3BeneHNs"

unit Aboutl;

interface

uses

Windows, Messages, SysUtils, Variants, Classes, Graphics,
Controls, Forms,

Dialogs, ExtCtrls, StdCtrls, Buttons;

type
TAboutForm = class (TForm)
Imagel: TImage;
Buttonl: TButton;
procedure ImagelClick(Sender: TObject);
private

{ Private declarations }
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public

{ Public declarations }

end;

var

AboutForm: TAboutForm;

implementation

{$R *.dfm}

procedure TAboutForm.ImagelClick (Sender: TObject);

begin

Close;

end;

end.

3apaHuA

1.

Kakue oCHOBHbBIE MOAXOIbI UCIOJIB3YIOTCS MPU MPOEKTUPOBA-
HUU O] APXUTEKTYPY "KJIMEHT-cepBep"?

B ueMm 3akimovaroTes pasivuus MKy NMpaBujaaMu JUIst JaHHbIX,
MpaBujIaMHU JjIsl IPOLIECCOB U MpaBUIIaMu JJis UHTEp(derica?

. Uto crmeayer pa3meuiaTb NP JABYX3BEHHOH apXUTEKType Ha

CTOPOHAX cepBepa M KJIMeHTa?

. IIpuBecTH npuMepsl UCIOJIb30BAHUS JBYX3BECHHOM apXUTEKTY-

pbl "KIMEHT-cepBED.

. JlaTb XapakTepUCTUKY TPEX3BEHHOW apPXUTEKTYpPbl "KJIMEHT-

cepsep'.

B yem riiaBHOE OTJIIMYME IBYX3BEHHOW apXWUTEKTYPbl "KJIMEHT-
cepBep” OT TPEX3BEHHOI.
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7. Kakue OCHOBHbIC KOMITOHEHTbI MCIOJIb3YIOTCS MPU CO3JaHUM
KJIMEHTCKUX MPUIOKEHUN B apXUTEKTYPE "KJIMEHT-cepBep''?

8. IoaroroButh cpenctBamu InterBase m Delphi kimuentckoe
npunoxeHne Aemomobunu, IS KOTOPOrO 3ajJaHa yCIOBHas
cxeMa 0a3bl maHHBIX (puc. 7.60) 1 HEOOXOIUMO IMOJTy4aTh WH-
(hopMaLMIO CEAYIONMIETO IUTaHAa;

OMNpeACIMTh aBTOMOOWJIM JAHHOIO IOjJia BbIIYCKa, MapKa
KOTOpBIX coaepxut Oykeol "C", "M" unmu "B". OTcoptupo-
BaTb 110 yObIBAHHUIO;

OIPEJEIUTh KOJIMYECTBO aBTOMOOWIICH I KaXKIOro BJja-
JIeNbLIA;

OMNpPEACIUTb CPEAHIOID M MaKCMMAJIbHYIO LIEHbI aBTOMOOM-
JIEH KQXJIO0W MapKH U1l HEKOTOPOI'O I'OJA BbINYCKA;

OMNpEETUTDb, €CTh JIM BIAJIENbIbl YePHbIX Ui Oenbix Mep-
ceaecoB 1996 r. Beinycka, kateropust Kotopbix "B" nnu "C";

CpeaM CPEOHUX LIEH MAapOK aBTOMOOUWJIEH HalTM Makcu-
MaJIbHYIO LIEHY;

OMNPEAEUTb BIAAEIbLIEB 3aJAHHOTO IOJia MOJIYUYEeHUS MPaB,
y KOTOPBIX HUMEIOTCSI aBTOMOOWMIIH, IIeHa KOTOPBIX OOJIbIiie
CpeIHEel [eHbI BCEX aBTOMOOUIIEH.

AsTOMOGUNN
Ne ky3oBa
(nepBUYHBINA Mapka Fon

asTomMobuns BbInycka

KINKY)

MpuobpeteHune
Ne ky3oBa Kop, Bnagensua fon Leet [ Lena

nprobpeTeHun
#I Bnagenbupl

Kon Bnapenbua
(nepBUYHLIH oll[e] Macnoptheie | Fop nonyderns Kareropuu
Knioy) OaHHbIE npas

Puc. 7.60. Cxema gns 6a3bl AaHHbIX "ABTOMOOUNN"
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9. lMoaroroButh cpeactBamu InterBase m Delphi knmenTckoe
npunoxenue I pysonepesosku, I KOTOPOro 3aJaHa yCJIOBHasI
cxeMa 0a3bl maHHBIX (puc. 7.61) 1 HEOOXOAUMO IMOJIy4aTh WH-
(hopMaLHIO CEAYIONMIETO ITaHAa;

MOJYYHUTb CIIMCOK BCCX TCEXHUYCCKUX CPCIACTB (BbIBeCTI/I
TAK)XE€ TEXHUYECKUE XAPAKTEPUCTUKHU), MPUOOPETEHHbIE 3a
MOCJEAHME S JIET;

MOJIYYUTh CIUCOK BOAMTENEH, KOTOPbIE UMEIOT KATErOpUH
HCH’ HC" I/I HDH;
BBIBECTH CIIUCOK MEPEBO30K 3a OMPEACICHHYIO /1aTY;

BBIITOJTHUTD Cl)aKTI/I‘IeCKI/Iﬁ pacueT OeH3uHAa JIIs1 aBTOMOOU-
neﬁ, KOTOPBIC OCYHICCTBUIIM IMCPEBO3KHU, Ha KOHKPCETHYIO
Aaty,

MOJIyYUTb JAHHBIE MO PAacXxOoJOBaHUIO OEH3MHA: jJaTa, Ma-
IMHa, OTKJIOHCHUE B PacXOoJOBaAHHUU OeH3uHa (pacxo;z jate}
HopMe - (pacxon OeHszuHa / npo®el MaWMHE ) * lOO);

CYMMAapHbIil MpoOer KOHKPETHOW MAIlIMHBbI.

AsTomobunn

Homep Pacxop
MaLWWHbI TexHundeckne o
(nepBUYHBINA Onmcanue XapaKTepUCTUKK | BbIN ﬂka Genauria

P pakTep y Ha 100 km
KIHoY)

| MepeBo3kun

Hata Kog, Homep MyHKkT MMyHkT MpoGer

nepeBo3kn | BOAUTENSA MaLlWHbI OTNPaBKN | Ha3HaYeHusn
v Boputenu

Koa Bogutens Data
(nepBUYHbINA ®UO | lNop poxaeHns nony4eHms Kateropus
Kntouy) npas

Puc. 7.61. Cxema ans 6a3bl gaHHbIx "Ipy3onepeso3km”
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10. IMoaroroButh cpeacrBamu InterBase u Delphi kimentckoe
npuiaoxenre Komnviomepivle uepol, I KOTOPOTo 3ajiaHa yc-
JIOBHAas cxema 0a3bl JaHHBIX (pHc. 7.62) U HEOOXOAUMO MOIY-
4yaTh UHPOPMALIMIO CIIEAYIOILIErO MIaHa;

OMpPEACIUTb UI'PhI, BbIYILIEHHbIE OJHOW (pupmoil 3a onpe-

JIeTICHHBIN CPOK, OTCOPTUPOBAHHBIE N0 BO3PACTAHUIO;

OIMPpEACIINTb KOJTMYCCTBO UI'PD HA JHUCKaAX,

O0LIYI0 CTOUMOCTD JIMCKOB 3a KaX/bIi rOJI;

HalTH caMyio MOMYJIAPHYIO UTPY;

OHpCILCJII/ITI) JANCKH, TI/Ipa)K KOTOprX MCHBIIIC CpCILHeFO 1o
Bceil 6ase u nena otiuvaercs Ha 30% OT cpeaHel LeHbI IO

Oaze;

OMpeNETUTb KOJMYECTBO 3amuceil (Ha CKOJIbKUX AMCKAax 3a-
nucaHa urpa) s KaxJIoi GUupmMbl, OTCOPTUPOBAHHBIX 1O

yOBIBAHUIO.
WUrpa
Kop wrpbi
(nepBUYHBINA HassaHue urpbl | o nosenexnns | Gupmebl

KInoY)

—

CocTaB gucka

CepuitHbii Kop urpel | MpunoxeHus | Bubnuotekn
HOMep Aaucka
H Auck
CepuitHbIN
HoMep Aucka loa Tupax | Llena
(nepBUYHbIA Bbinycka
KroY)

Puc. 7.62. Cxema ansa 6a3bl faHHbIX "KomnbloTepHble nrpbl”
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11. MMoaroroButh cpeacrBamu InterBase u Delphi kimeHntckoe
npuiioxenne CnopmusHolil Kiy6, HJIsE KOTOPOrO 3ajJaHa yc-
JOBHAs cxeMma 0asbl JaHHBIX (puc. 7.63) 1 HEOOXOUMO TOJTY-
4yaTh UHPOPMALIMIO CIIEAYIOILIErO MIaHa;

® [I0JIYUUTDb CIIUCKU YUHACTHUKOB 11O BCEM CCKLHUAM, OTCOPTHU-
POBAHHBLIC IO y6bIBaHI/IIO Ha3BaHUs CCKLUU,

® ONpCaAcInTb 06H_[y10 IJIaTy IO BCEM CCKIUSAM;
¢ OnpeAcJIMTb MaKCUMaJIbHYIO OIJIATy 3a CCKLIUIO;

e OMNpeACTUTh YYaCTHUKOB TMEPBOTO paspsia, OTCOPTHPO-
BAHHBIX 110 YOBIBaHHUIO (paMMITHIA;

® OnpeAcIMTb BCEX YUACTHUKOB CCKLUUU JAHHOI'O TPCHEPA,

® ONpCaAcInTb O6H.[le IJI1aTy Y4aCTHHUKOB JJId TCX, KOTOPbLIC
rocemain HECKOJIBKO CCKHHﬁ;

® OnpeAcJMTb OIJjiaTy 3a MOCCIICHUEC CeKLII/Iﬁ Ha KOHKPETHYIO

JaTy.
Cekums
Kon ceKumMn HaseaHne CTOMMQCTE’ damunusa
(nepBUYHbINA cexLAm 3aHATUA (3a TpEHeDa
Kniov) H MecsL) perep
T | [NoceweHne
i
N Hara Koa cekunn Kon
KBUTaHLUUN onnatbl y4acTHuKa
v Y4acTHUKK
Kop yyacTtHuka o
(NepBMYHbI ONO Aapec YuebHoe CnopTuBHbIA
Kriou) 3aBefeHune paspsa

Puc. 7.63. Cxema ansa 6a3bl gaHHbIX "CnopTUBHbLIA KiTy6"
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GRANT 218
INNER JOIN 140
IS 134
LEFT JOIN 141
L.OCK TABLE 202
MATCH FULL 108
MATCH PARTIAL 108
NOT 133
OR 132
REVOKE 220
RIGHT JOIN 141
ROLLBACK 191, 192
SAVEPOINT 192
UNION JOIN 142
NePEMMCHOBAH U
aTpubyToB 58
Onepayuu pensLUUOHHON
anreOpbl:
BBIOOpKA 65
BBIUHTaHUE 62
JIEKapTOBO MTPOU3BEIeHIE 62

nenenne 74
eCTeCTBeHHOE coemnHenne 73
00bemuuenue 59
nepeceuenue 6
npoeKIus 66
coemuHeHne 67, 68
TITa-coeqrHenune 68
9KBH-coequHeHue 71
Omnpenemntens NULL 48
Ontumuzartop 145
OTkas:
HocuTesien 193, 195
cucrembl 193, 194
OtHowenue 34, 39
atpubyT 34
6azosoe 35, 44
BbIpaxxaemoe 45
3arojioBok 34, 40
MMEHOBaHHoOe 44
KopTex 35
MoliHocTb 35, 40
HeMMeHOBaHHOe 57
nepemeHHas 44
npoussoaHoe 35, 44
COBMECTHMMOE MO TUIY 58
creneHb 35, 40
cxema 34, 41
Tesno 34, 40
xpaHumoe 46
ak3emsp 41
Oruer 235, 338, 339

I1

[Tanens:

apryMmeHToB 345

MakpokoManm 345

ameMeHTOoB 326
[Tapanmenuzm 196
[TapameTpsi 3amycka 350
[TepBuunbIil K09 256
[Tonnepxkka uenoctuoctu 210
IloxcranoBounnlii 30axk 131
[Tome BripaXkeHus 268
[ToctpouTens BoipakeHw 268,

291,292
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[Tpaeusio o6HoByEeHUs 109
[IpaBuno ymameHus:

CASCADE 109

RESTRICT 109

SET DEFAULT 109

SET NULL 109
[Ipenukat 46

ALL 158

ANY 157,158

EXISTS 156, 157

IN 155
[Tpenmoxenue 88

FROM 128

GROUP BY 136

HAVING 137

ORDER BY 137

SELECT 127

WHERE 128
ITpencrasnenne 118, 209
[MpuHuun uzdbiTouHoctTn 189
[Tpobmema:

HECOBMeCTMMOT0 aHamm3a 197

MPOMEKYTOUHBIX MaHHBIX 197

nmpornaginero ooHoBmeHust 197

P

PesepBHOE xommmposanue 210

Pemsiunonnas Mozenb JaHdbIX 34

Peraumonnas 1e1ocTHOCTD
MaHHBIX 46

PensunoHHble OrpaHHyYeHNs
LHEeTOCTHOCTH 48

C

Cseptika 50
CsoiicTBa:

3ampoca 299

nond 246, 247, 250

TabmuIb 274
Cas3b 36, 43, 260, 278
Cepaep 17

0a3 maHubix 371

npuitoxkenauit 373

Cepuanuzauus 196
Cucrema:
nHpopMalroOHHAS 5
nHPOPMALUOHHO-
yopaBustomas 5
00paboTKH JaHHBIX 3
¢ 6a30 JaHHBIX 5
xoct 7
CucrteMHblii kaTajor 121
CHumkn 45
CoennneHue:
BHellHee 285
BHyTpeHHee 285
10 OTHOIIIEHHIO 286
pexypcusHOe 285
Co3spaHue:
3anpocos 287
oTueToB 335
Tabnui 244, 274
tdopm 321
Copruposka 280, 339
Cpenctsa konTpons 208, 211
Crounben, onpeaeneque 106
CrpaHuiia JocTyna K JaHHbIM 235
CtpykTypa AaHHbIX 37
CVYB] 13,18, 19
Cxema 0asbl gaHHbix 11, 43
Cxema maHHbIx 233, 244, 259, 277
Cuenienue 63
CueTunk 263

T

Tabnuua 233
u3sMmeHenue 114
nceBaoHum 117
cozaaHue 106
ynanenue 114

Texnomorus:

COM 374
CORBA 374

Tun ganneix 89, 247
MOJIL30BATEILCKUN 93

Touxka:
KOHTpoJbHas 194
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oTkara 192

cUHXpoHMu3auun 192
Tpanzaxkuus 189

npoTokon AByx¢azHoi

Gnoxuposku 206

ynopsaaoueHHocTb 205
TpexypoBHeBas apxutekTypa 9
Tpurrep 20, 168, 169
Tynukosas curyauus 201

Y

VnpasieHne 10CTyNoM:
uzbuparenbHoe 213
obs3aTenbHoe 217

VYposenb apxutektypnl B[ 10, 11

VposeHsb uzonsuuu 203
READ COMMITTED 203
READ UNCOMMITTED 204
REPEATABLE READ 203
SERIALIZABLE 203

Ycnosue oToopa:
MPUHAATEKHOCTh

auamnazony 129
PaBHECTBO 3HAUCHUIO
NULL 132
cooTBeTCTBHE Mabdnony 131
cocraBHoe 133
cpaBHeHue 129
YJIEHCTBO BO MHOXecTBe 130
Vcnosus na 3nauenus 109
Vreepxaerue 116

()]

daiin nnaexkcHblii 49

®unbTp 281, 282

®opma 234
3aroJjIoBOK 326
KHOIIKa CUCTEMHOI'0 MeHIo 331
KOJIOHTUTYJIb! 326
00J1acTh JaHHbIX 325
npumeuyanue 326
cozaanue 331

®yukuus 186, 266
BCTpoeHHas 96
Jutst pabotsl ¢ garamu 103
Jutst paboTbl co cTpokamu 97
marematuueckas 102
npeobpazosanust 102
craructuueckas 134, 135

X

XemuposaHue 52

Xem-xox 49

Xpanumas npotuenypa 172,
173,174

1

IenocTHoCcTh 165
KOPIHOpPaTUBHbIE
orpaHuueHus 48
OTHOLLEHWH 48
no ccbljikam 167
cebltouHas 48

11

Ta6non 131
Mudpposanue 210

9

DneMeHT ynpasieHus 326, 329
DJieMeHTbI BbIpaxeHnus 269

A

S3bIKk:
DDL 84, 103
DML 85, 123
DQL 85, 127
SQL 83, 84, 87
a/IMUHUCTPUPOBAHUS
JAHHBIX 86
yNpaBieHus TPaH3aKUUsIMU 8





