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BBEJIEHUE

HenpepoiBHOe yBenuueHue o0bEMOB HHGPOpPMAIMKM, MAcCOBOE MPUMEHEHHUE
MEPCOHANIBHBIX KOMIBIOTEPOB, TOSIBICHHE AaBTOMATHU3UPOBAHHBIX PabOYMX MECT
(APM) nns cnenuaiucToB TpeOYIOT CO3JaHUS HOBBIX TEXHUYECKUX CPEJICTB,
METOJIOB U CHCTEM 00pabOTKH MH(POpMAITUH.

ABtoMatuzupoBanHble HHGopmaronnsie cuctembl (MC) wurpaiot BaxkHyIO
POJIb B COBPEMEHHOM MHGOPMAIIMOHHON TEXHOJIOTHH.

OHM NpeACTaBISAIOT UHTEPEC C OJTHON CTOPOHBI, KaK CAMOCTOATEIbHBIE OOBEKTHI
U. C APYrOi CTOPOHBI, SIBJSIOTCSI OCHOBHBIMM KOMIIOHEHTaMH Apyrux cucteM; ACY,
cucteM aBTtoMaru3auuu TnpoektupoBanus (CAIIP), cucrtem aBTOMaru3anuu
YUpEXJIEHYECKUX padoT U Ap.

SI3BIKOBO-TIPOTPaMMHBIM AIPOM HH(POPMAIIMOHHBIX CHCTEM SIBJISIETCSI CHCTEMa
ynpasieanss 6azamu  gaHHbIX (CYBJl). Pazpaborka MC mpexacraBmsier coOoit
CIIOXHYIO MPAKTUYECKYIO 3a/la4y U UMEET UTEPaTUBHBIN Xapakrep.

[enbto HacTosIIEH paOOTHI ABISETCS UCCIEA0BAHUE CTPYKTYPhI CO3aHMS
MH(GOPMAILIMOHHON CHCTEMBI B YIIpaBJICHUE AESITEIbHOCTBIO CTy1IeHTOB BY 3a,
TEXHOJIOTMH MOCTPOEeHUsI 0a3 JaHHBIX, pa3padoTKa alfOPUTMOB U IPOrPAMMHBIX
KOMIUIEKCOB (DYHKIIMOHAJIBHBIX 33]1a4 CTYI€HYECKOT0 OT/AENA, a TAKXKE U3JI0KEHHUE
PEe3yJIbTaTOB peanu3alui UHPOPMaIIMOHHON TexHOIoruu. B paboTe nocraBieHs! U
pELIEHBI CAEAYIOINE 3a/1a4u:



1. OIIMCAHUE CTPYKTYPbl HHOPOPMALIMOHHBIX CUCTEM

OO1enpuHATO, YTO B MH(POPMAIMOHHBIX CHUCTEMAX OCHOBHOW KOMIIOHEHTOMN
ABJIETCS XpaHumas uHbopmaius. OTa uHOOpMAIUS SABISETCS OTOOpaKEHHEM
HEKOTOPOM peaNbHOW MpeaMeTHOW o0nacTu. JpyruMu KOMIIOHEHTAMH CHUCTEMbI
ABJIAIOTCSL CpencTBa 00pabOTKM HMH(OpMaAlMK, a TakXke HOCHUTENb WHpOopMmaiuu.
Hpyrumu cioBamu, uHgopmayuonHas cucmema - 3TO KOMIUIEKC, COCTOSAIIUN W3
uHpopMaimoHHoro  ¢ouaa (0a3bpl  JAHHBIX), MPOrPAMMHOTO  OOECHEUYEHHUs
(cucTeMHBIE M MIPUKIAIHBIE MPOTPaMMBbl YIIpaBJICHUS, BBOJA, 00paOOTKH M BHIBOJA
uHbopMaIun) 1 HocuTens HHpopmalmonnoro ¢ouaa (M1, MJI).

Kiuaccnpukanust 1 cnoco0bl NPOrpaMMHOI peain3auuy CHCTEM.

CornacHo pabore [1] uHPOpMAIIMOHHBIE CHUCTEMBbI KJIACCH(UIUPYIOT B JBYX
acrmeKkTax Mo UX (yHKIMOHATHHBIM BO3MOXKHOCTSM, T.€. YTO OHM MOTYT JI€IaTh U 10
CTPYKType MH(GOPMAIIMOHHOTO OH[IA, TO KAKYIO JIOTHYECKYIO CTPYKTYpy UMeeT 0a3a
JaHHBIX CHUCTeMBl. Bpiiensior cruenyomue (yHKIUOHAJIbHBIE BO3MOXKHOCTH:
aBTOMAaTU3UPOBAaHHbIE W  HEAaBTOMAaTU3MPOBAHHBIE  CUCTEMBI, CHUCTEMBI  C
KOPPEKTHUPOBKON M 0€3 KOPPEKTUPOBKH OTBETA; ¢ OMOJIMOTEKON u 0e3 OMOIMOTeKH
o0OpalaThIBaOIIMX IPOrpaMM U T.N. THIIBI IOTHYECKUX CTPYKTYP UHPOPMALIMOHHOTO
¢doHa OyAyT pacCMOTPEHBI NPU aHAJIM3€ Pa3IMYHBIX MOJIXO0JO0B K OpraHu3aluu 0a3
JTAHHBIX.

Cy1iecTByeT HECKOJIbKO cioco00B mporpaMmMHoi peanuzanuu MC, 0CHOBHBIMU
Cpely KOTOPBIX SIBISIIOTCSA:

* AaBTOHOMHAsl CHCTEMa, HE UCIOJIb3YIOIIas CTaHJIApTHOE MaTEeMaTU4YeCKOe
ob0ecrieuenue OBM. Ilpu Takom mnoaxone OBM  wucnosb3yercs TOJMBKO IS
MH()OPMAIIMOHHBIX 3aJa4, T.e. TOJbKo nis peanmmzauuu HMC. MaremaTtnueckoe
oOecrieueHue KOHKpeTHOM OBM B 3TOM cioydae COCTOMT U3 aBTOHOMHOM
onepanuoHHoil cuctembl (OC) u pabouux mporpamMm. B HacTosimee Bpemsi Takoi
MOJIXOJ] IOYTH HE UCTIOJIB3YETCsI, OTOMY YTO TpeOyeT OOJIbIINX TPyAO03aTparT;

* CUCTEMBbI, HCIOJIb3YIOLUE CTAaHAAPTHOE MaTeMaTnyeckoe odecreuenne OBM.
Takue cucTemMbl OpUEHTUPOBAHBI U3 CTPYKTYPY HH(POPMAIIMOHHOTO (POHIA, KOTOPYIO
noanepxuBaetT OC. U3BecTHO, 4TO OCHOBOM TaKUX CTPYKTYP ABJISETCS (paii.

B mHactosimee BpeMs Hapsany ¢ TOHsATHEM "WHGOpMAaIMOHHAs cucTema'
ucrnonb3yercss U mnoustue "Oank maHHbIX" (B/]). Mbr paccmarpuBaem bJl kak
Pa3HOBUIHOCTh MH(GOPMALIMOHHON CUCTEMBI.



2. TEXHOJIOTHUA INOCTPOEHUA BA3 JAHHBIX

OcHOBOI coBpeMEHHOW HH(OPMAIMOHHOW TEXHOJOTHUU MO TPaBy HA3BIBAIOT
KOHLeNMI0 0a3 maHHbIX. [loHaTtne "uwHdoOpManmoHHas TEXHOJOrUsA" BKIIOYAET B
cebst ycTpoiicTBO 00pabOTKM M HOCUTEIh WHGOPMAIMU, METOJbl XpaHEHUs
nepepaboTku ¥ obmeHa uHbopmaiuu Pa3paboTka WHPOPMAIIMOHHBIX CHCTEM Ha
OCHOBE 0a3 JaHHBIX - TIPOLIECC CIOXHBIM, TpeOyoUui COOTBETCTBYIOIIEH
KBaJIM(DUKALIIH.

Hcropuueckne mnpeanoceliku HHpopManmoHHsie  cUCTeMbl  (TIOMCKOBBIE,
TOKyMEHTaIbHBIC, (hakTorpaduieckre) pa3padbaThIBAIOTCS M UCTIOIB3YIOTCS JaBHO C
nosiBeHueM nepebix OBM. IlepBbie cucTteMbl pa3padaThlBaIUCh HAa OCHOBE Tak
HA3bIBAEMOT0 IM033JaYHOTO0 METOAa, T.€. OHW OBUIM CIECIHATU3UPOBAHHBIMU IS
KOHKPETHBIX MPEIMETHBIX 00siacteil (3a1a4). OnbIT U pa3paboTKa CIOKHBIX CUCTEM
MOKa3aJid, YTO TakoW (mo3ajayHbli METOMA) TIOJXOJI HMMEET CYIIECTBEHHBIC
HEJIOCTATKU:

- BO3HMKJIA MPoOJieMa KOHTPOJISE M30BITOYHOCTH JAaHHBIX. JIJIs1 pa3iuuHbIX 3a/1a4y
(Hanmpumep, 3apruiata, Kajapbl, MPOU3BOJICTBO), KOTOPbIE HMMEIOT OJIMHAKOBBIC
JTaHHBIC, JTAHHBIE JTYOJIMPOBAIUCH. ITO MPUBOJIUIO K U3MEHEHUIO BCEX JAHHBIX MpPU
M3MEHEHUH UX B OJIHOM 3aj1aye;

- HaAMETWJIach B3aMMOCBSI3b MEXKAY JNAHHBIMU U TMPUKIATHBIMU MPOrpaMMaMu.
Bo-niepBeIX, MpUKIaAHBIC TPOTPaMMbl UMENIH ONMMCAHWE JAHHBIX W aJTOPUTMBI HX
o0paboTku. Bo-BTOpHIX, TI00BIC W3MEHEHHWS B ONHCAHWM JAHHBIX TPHUBOIWIN K
W3MCHEHHUIO TIPOTpaMMBbl. B-TpeThux, B mporpaMmax JyOJMpOBAINCH HICHTHYHBIC
QITOPUTMBI;

- TOSBUTECh  MpOOJIeMbl  aBTOMATH3alMM  CO3JaHUd M 00pabOTKHU
MH()OPMAIITMOHHOTO KOJOB, Pa3/eJICHHs JIOTMYECKOTOo W (U3UYECKOrO0 OMUCAHUS U
00paboTKH.

[TosiBneHue omepalMoOHHBIX CHCTEM, B KaKOH TO Mepe PpEeIInIo YKa3aHHbBIC
npoOiemMbl. 3HaeM, 4TO OJHOW W3 OCHOBHBIX ¢yHKIMNA OC - 3TO ympaBieHHE
nanueiMu. Cucrema ympasierus gaHHsiMu OC (CY ][ OC) obecrieunBaeT nepechuiky
nanabIx Mexay OIl u B3Y. OcHoBubie dynkmuu CY ][ OC:

- TPHUCBOCHHE OMPEIEICHHOW CTPYKTYpbl JIaHHBIM, UWX KaTaJoTru3aius,
pa3MelleHre, 3aloMrUHaHne, TTIOUCK U OOHOBJICHHE.

Ecmu paccmorpers, nampumep OC EC, To 1 CBs3M € yHpaBisIOUIEH
porpaMMoi TPEeAyCMOTpEeH Habop MaKpOKOMaHJI BBOJa-BhiBOAa (33 OCHOBHBIX
MaKpOKOMaH]), IEMCTBUE KOTOPBIX 3aBUCHUT OT METOJIa TOCTYIa K JaHHBIM. iMeercs
9 MEeTO/OB 0CTYyIA, KAkl U3 KOTOPBIX XapaKTEePU3YEeTCs ONpeeIeHHBIM Ha0OpOM
Makpokomang CY][ u TpeOyeT UCIonab30BaHus ONPEACICHHBIX TUIIOB 3alUCEeN U UX
dbopmaToB.

C nmpyro#i cTopoHbI, BEIOOp THma (Gopmara 3amucH 3aBUCUT OT WH(OpMaIuwu,
TUTIa YCTPOMCTBA, HA KOTOPOM OHa OYyJET XpaHUThCSA, METOJA JIOCTYIa, KOTOPBIM
OyJeT UCIOJIb30BaH NP YTCHUU U 3aMMCH JaHHBIX. OTMETUM TaKKE, UTO KaXKIbIA U3
OMEPATOPOB s3bIKA ynpaesnenus 3adanuamu (1Y3) uMeeT HECKOJIbKO ONEepaHIOoB
(manmpumep, ana onepatopa DD mnpenycmorpeno 15 omepanmos).



B cpene OC EC umerorcs Takke TPYAHOCTH MPU OpPraHU3alMM JIMYHBIX
OMOMMOTEK MporpamMM, OMHCAHUM CIOXHBIX (CETEBbIX) CTPYKTYp HAHHBIX M HX
o0pabotku. JIto6oe nu3MeHeHne B CTPYKTYpPE XpaHEHUs! MPUBOIUT K MOAUUKAIIIN U
NepeTpaHcsaud 00padaThIBAIONIUX MPOTPAMM.

Otu u apyrue Qaxtopbl mokaspiBaloT, 4To OC HMEIOT psji HEAOCTATKOB U
HEYIOOCTB, KOTOpbIE SBHO BCIUIBIBAIOT Ha IOBEPXHOCTh MPU OPraHU3alUd U
00paboOTKe CIOKHBIX CTPYKTYpP JaHHBIX, & CO3/JaHUE JIOKATbHBIX MaCCUBOB MPUBOJIUT
K 3HAUUTENbHOMY NIyOnmupoBaHuio uHpopmanuu. s agexkBaTHOTO OTOOpakeHHUs
peaibHOTO MHpa, UHGOpMalMOHHAs 0a3a JOJHKHA MPEACTaBIATh COOOM eauHOe
B3aMMOYBsI3aHHOE IIesioe DYHKIMU CO3/IaHUs K BeACHUS MHPOpMaMoHHOTO (oHa
SBIISIIOTCSA OOIIMMU JUTSI PA3IMYHBIX KaTErOpHil mojap30oBaTeneid. Ix MOXKHO OTaeNHUTh
OT APYTUX (PYHKIMHA U IPUBS3aTh K CHEIHATEHOMY IPOrPaMMHOMY 00€CTIEUEHHIO.

O06o0061eHne ompiTa pa3pabOTKH W HCIOIb30BaHUS HH()OPMAILIMOHHBIX CHCTEM
NPUBEIO K BBIABICHUIO UX OOIIMX 4YEePT U MOHUMAHUIO TOTO, YTO OHU JOJKHBI
CTPOUTHCSI ¢ COOCTBEHHOW 0a301 JAHHBIX C MCIIOJIB30BAaHHUEM HEKOTOPOTO ammapara,
MOJTyYMBIIEIO HA3BAHUE CUCTEMBI IpaBiieHus: 6azamu naHHbIX (CYB/).

ba3bl u 0anku g1aHHbIX. THbOpMaImoHHas cuctemMa XpaHuTh U 00pabaTbiBaeT
COBOKYITHOCTb 3JIEMEHTOB JIaHHBIX, KOTOPbIE SBJISIIOTCS OTOOpaKeHUEM HEKOTOPOH
peanbHOM npeaMeTHOM o0nacTu. J1Jist BRISIBICHUS TaHHBIX, MTOAJICKAITIX XPAHEHHUIO
U ocienyomie oopadoTke, npeaMeTHas 00J1acTh pa30UBaeTCs Ha OTACIIbHbIE
EAMHHUIIBI C YKA3aHUEM CBS3E€H MEX1y HUMHU.

ba3zou oannvix Ha3pIBaeTCA MOMMEHOBAHHASA CTPYKTYPUPOBAHHAS COBOKYITHOCTh
B3aMMOCBSI3aHHBIX JTAHHBIX KOHKPETHON MPEAMETHON 00JIaCTH, HAXOASIIMXCA TOJ
LIEHTPAJIM30BaHHBIM IPOTPAMMHBIM YIIPABJICHUEM [2].

Kak oTmedaercss B Hay4yHOW JUTEpaType, TepMHH "OaHK JaHHBIX' BO3HUK B
koHle 60-1 roxoB. IlepBoHayalbHO TOA 6OaHKOM OaHHBLIX TOAPA3yMEBAIH
COBOKYITHOCTb B3aWMOCBSI3aHHBIX (hailIoB, HAXOJALIMXCS MO/ OOIIMM YIIPABICHUEM.
[To3nHEe B 3TOM CMBICTIE CTAlId MCI0JI30BaTh TePMUH "0a3bl MaHHBIX". B HacTosIee
BpeMs 110Jl 0AHKOM JaHHBIX [MOHUMAETCsl aBTOMAaTU3UPOBAHHAS CHUCTEMA S3BIKOBBIX,
IIPOTrPAMMHBIX, TEXHUYECKUX CPEACTB OPraHU3AlMM, HAKOIUIEHUS U KOJUIEKTHBHOIO
WCIIOJb30BaHus AaHHBIX. HeoOxomumeiMu kommoHeHTamu bJl  sBistorcss 0a3sl
JIaHHBIX U OJiHA UK HecKoJbKko CYB/I.

TpeGoBanus k 6a3am ganHbiX. CoBpeMeHHbIE HHPOPMAITMOHHBIE CUCTEMBbI
pa3palaThIBalOTCA HA OCHOBE mexHoio2uu 6a3 danusix. OCOOCHHOCTH TaKOH
TEXHOJIOTUH U TpeOOBaHMs K Oa3aM JaHHBIX CIEAYIOLIHUE:

1. Hanuuue eIuHOro 1EeJIOCTHOTO OTOOpaKeHUS MpeAMETHOM  o0jacTu. DTo
COKpalaer u30bITOYHOCTh XPAHUMBIX JAHHBIX M JAeT BO3MOXXHOCTh IPOCTOTO
KOHTPOJISI IEJIOCTHOCTHU JaHHBIX.

2. Ilpy TOpOEKTUPOBAHUM KOHKPETHBIX MPUIIOKEHUH, MPOrpPAMMHCTHI
OCBOOOKAAIOTCS] OT MHOTHX MOBTOPSIEMBIX (DYHKIIMIA [0 OpraHU3alliu JaHHBIX.

3. Hajimume u MCrosib30BaHUE OTAENBHBIX S3BIKOBBIX M IPOIPAMMHBIX CPEACTB
nenaer 0azy JaHHBIX JOCTYMHOW Kak JAJisi MPOTPaMMUCTOB, TaK W JUIsl KOHEYHBIX
MIOJIb30BATEIIEH.




4. Taxoit momxom oOeCHEeYMBAET MAKCHUMAaJIbHO BO3MOXKHYIO HE3aBHCHUMOCTH
NPUKIAIHBIX MPOrpaMM OT JaHHBIX, T.€. OTIEJIECHHUE JIOTUYECKOM MOJEIn
peaMETHON 00J1aCTH OT (PU3UYECKOTO MpeIcTaBlIeHUs B maMsaTH DBM.

5. Tlonmp3oBarenu HMMEIOT MOPOCTOM JOCTyN K AaHHBbIM. CIIOXKHBIM JOCTYII
ocymectBisieT cama CYB/l. OHM MOTYT JI€ETKO y3HaTh, KAKME TAaHHBIE UMEIOTCS B UX
pacIoOpsKEHHH.

6. Takas texHosorus pacuupsieT Bo3moxkHoctd CY]J] OC u naer Goiblie, 4em
oObIyHas ¢aitoBas cucTema.

Cucrema _ynpapjieHusi _0a3amMM__JIaHHbIX. Mpbl  oTMeTwid, 4Yto Oyaem
paccMaTpuBaTh Takue MH(POPMAIIMOHHBIE CUCTEMBI, KOTOPBIE pa3padaThIBAlOTCS Ha
ocaoBe CYBJl. Cucmema ynpasnenus 6azamu OaHHbIX - 3TO COBOKYIHOCTH
MPOTPAMMHBIX U SI3BIKOBBIX CPEJCTB MJIsA cO3AaHusl 0a3 JaHHBIX, MOJJEPKKH HX
aKTyaJbHOCTU U OPTAaHU3ALMK K HUM JIOCTYyTa Pa3JIuYHbIX MMOJIb30BaTEICH.

I'maBuas 3amaya CVYBJ[ 3akmoyaercs B 00€CEUYEHUH  IMOJIb30BATENs
WHCTPYMEHTApUEM, T[O3BOJIAIONIMM  ONEPUPOBATh JaHHBIMU B  aOCTPaKTHBIX
TepMHUHAX, HE CHHU3aHHBIX cO crmocobamm ux xpaneHus B DBM. CYBJl nomxkHa
BBITIOJIHATH TAKXKE U P CIeyouX QyHKiuit [3]:

* Obecnieuenne cekpeTHOCTU. He Kakaplii TOJIb30BaTENb JOJKEH HMETh
JOCTYM K JAHHBIM;

- 3ammTa wnenoctHoctd JaHHbIX. CYBJl MoeTr mpoBepsiTh HEKOTOPOTO
po/ia OrpaHUYEHUSI HEPOTUBOPEUMUBOCTHU JJAHHBIX, €CJIHM €11 3TO MPENUCAHO;

- Cunxponuzanus. Koraa ucnomHseTcss HECKOJIbKO MPorpaMM, OJIHOBPEMEHHO
OCYILECTBIISIIOIIUX N0CTYN K 0a3e nanubix, To0 CYBJl nomkHa obecniedynuBarh 3aliuTy
OT HapyIIEHUS ONepaluii Ha/l SIEMEHTOM JIaHHBIX;

- 3ammra OT OTKa30B M BOCCTaHOBJIEHHE. JIOMKHBI OBITH MPETYCMOTPEHBI
Cpe/ACTBa, O0ECIEeUMBAIOIIUE PETYISIPHOE CO3/IaHME KOMUM 0a3bl JTaHHBIX [JIsI €€
BOCCTAHOBJICHHSI TOCJE YyCTpaHeHUss cOoeB 000pynOBaHUS WM  ONIMOOK
IPOrPaMMHOTO OOeCIIeYEHUSI.




3. OHIUCAHUME APXUTEKTYPbI CYB/J

O6mas ctpykrypa (apxutrekrypa) CYBJl conepXUT 4eTbipe OCHOBHBIX YPOBHS -
YpOBHSI (DU3UYECKON MOJENH, JIOTUYECKOW MOJENH JaHHBIX, BHEITHUX MOJCIICH H
NPUKJIAJHON YPOBEHb. DTH YPOBHH MOKAa3aHbI HA CIEAYIOIIEM pUCYHKE [4].

Quzuueckas moodenv 0anHvlx (BHYTPEHHSISI MOJICTh JTaHHBIX, 001Iast Gpuzndeckast
CXeMma) pacrojaraercs Ha camMOM HWXHeM ypoBHe B cTpykrype CYBJ[ Oto
MallMHHasg cxema 0a3pl JaHHBIX OHa CONEPXKUT CBEIEHHUS O XapaKTEepPHCTHUKAX
YCTPOMCTB BHEIIHEW MaMsTH, (popmaTax 3anucei, HHIEeKcax.

Jloeuueckas moodenv Oaumnvix (JIMJ]) - aGcrpakTHOe mnpencraBieHue b B
TEPMUHAX JIOTUYECKU™® XapaKTEPUCTUK JAHHBIX M OTHOIICHUN MEXIy 3JIEMEHTaMH
JMAHHBIX ( MOJIs, 3aluCcH, OTHOLIeHus). Jlpyroe Ha3BaHHWe JOTMYECKON MoAenu -
KOHYenmyaavHas mooeib Oannvix (00IMas jormyeckas cxema bJl). Jlorumdeckas
Mozenb Belpaxkaercs B CYBJ] ¢ momolpi0 KOHLENTYyalbHOW CXEMbl, WK MPOCTO
CXEMBI.

Cxema ONHMCHIBaE€TCS Ha CHOEHUATBHOM si3bIKe. Takue CXeMbl UMEIOT
OTIPEIETIEHHYIO CTPYKTYPY, T.€. ONUCHIBAIOTCS ONPEACTCHHON MOJIEIBIO.

Buewmnsas mooens Oannblx —ITO 4YacTh JIOTMYECKOM MOJENH, KOTOpas
«HEBHIMMAa)» OIpPEACICHHOMY IOJb30BaTeN0. MOryT OBITh pa3Hble BHEIIHHE
MOJIEJIH, IPEICTABICHHBIC B BUE MOJICXEM KOHKPETHBIX MOJIB30BaTENICH.

Ilpuknaonou  yposeno CYBJ]  oxBaTblBaeT MNpUKIATHBIE MPOrPAMMBI,
npenHa3HaueHHble i BblosiHeHUs: B cpeae CYBJl. ITlostomy mnpukiagHbie
IporpaMMbl pa3padaTbiBalOTCA MOJIb30BATENSIMUA U HE BXOJAT B COCTaB CUCTEMHOTO
nporpammHoro obdecneuenust CYB/I. [{nst Hanucanust NpUKIIaJHbIX IPOrPaMM MOTYT
OBITh MCIOJIB30BaHbl TPAIUIIMOHHBIE SI3bIKU MporpamMmupoBanus (Poprtpan, Kobou,
[UI/1, AccemOnep u ap.) U CEIUATbHBIC S3BIKH.

A3bikoBble U nporpammublie cpeacrea CYB/L. Jns opranuzaiuu u o0padboTKu
bJI CVYDBJl mnpenocraBisieT S3BIKOBBIE M INPOrPAMMHBIE CPEACTBA. I3bIKH
UCIIONB3YIOTCS IS OMHUCAHUSI CTPYKTYphl XpaHeHuss bJ[ u MaHumynupoBaHuUs
JnaHHbIMU. OCHOBHBIMU SI3BIKAMU SIBJISIIOTCS s3bIK onucanusi (OTPeIeNIeHUsI) TaHHBIX
(AOM) u azvik manunyruposanus oannvimu (SIM]).

SO/l npennazHaueH s omnpeneneHus jorndecko monenu bJ[. Mmenno
CpelicTBaMHU SIO]1 ommcheIBarOTCS 0OIas cXeMma M IIOJCXEMBI IOJIb30BaTCIICH.
OOmyro  jorumyeckyro cxemy (Gopmupyer aaMUHUCTpaTtop  (pa3pabOT4UK)
uHpopmarmonHon cucteMbl. SIOJ cOCTOUT W3 MHOXKECTBA CPENCTB (KOHCTPYKIIUH,
OTIEpaTOPOB) OMHCAHUS JAHHBIX, KOTOPbIE OUYEHb OJM3KH K CPEICTBAM ONMUCAHUS
JAHHBIX B $3bIKax MporpamMmupoBaHus . (CXeMmbl, MOJCXEMbI, CXEMbl XPAHCHHS
NpOEKTUPYIOTCST U onuchkiBaloTcss Ha SO, OTu omnucaHusi NEpeHoCITCs Ha
MalTUHHBIE  HOCHUTENH, TIEPEBOMATCS HA  OOBEKTHBIE WM  3arpy304HbBIC
MPEICTABJICHUS.

AMJI ucnonwizyercss mis oOpamieHus k bJ[ w3 mporpamm, HanmMcaHHBIX Ha
oOb1uHBIX s3b1Kax (Doptpan, Kobomn, I1JI/1, TTackans) nporpammupoBanus. Korja Ha
S3bIKE MAHUIYJIUPOBAHUS JaHHBIMU 3ampalivBaeTcs HekoTopas 3amuchk bJl, sta
3alUCh CUMUTHIBACTCS Ha pabodyr0 00JacTh TPUKIAJAHOW MPOrpaMMbl U TaMm




oOpabarpiBaercs. Mu e, Korma 3anuch He0OXoauMo BKIHOUNTE B BJ] mpukiagnas
nporpaMmma nomeriaeT ee B padouyro ooaacts u AMJ] Bxirodaet ee B b/I.

Kpome yka3zanHbIX s3bIKOB CYDBJl MOXKET MMETh M APYru€ SI3bIKH, TAKHE Kak
A3bIKHA BEACHUS UAJIOTa, PACIpPENEIEHUs PECYPCOB, ONMCAHUs CLIECHAPHUEB U T.II.

[Iporpammubie cpenctBa (cuctemubsie mnporpammbl) CYBJl mpeacraBisior
CJIOKHBI KOMIUJIEKC: IpOorpaMMa YNpaBJICHUs TaHHBIMH, TPAHCISTOPHI C SI3bIKOB
04, AM) u yTUIATH B3aUMOJIEUCTBHSI TOJIH30BATENEH U TEXHUYECKUX CPEJICTB.
Bce nporpammbl CYB/I BeInoHSAIOTCA HEMOCpeACTBEHHO N0 yrpasieHueM OC. Mbl
roBopuid, uto CYBJ] 3TO cioXHbIe CUCTEMBI, KOTOPhIE OOBETUHSIOT PA3HOTUITHBIC
KOMIIOHEHTbl M BBIMOJNHAIOT pasiauunble QyHkuuu. Knaccudpukanms CYBJ]
IIPOU3BOJIUTCS IO PA3HBIM acNeKTaM. ECi paccMOTpeTh MO UCHOJIB3YEMOMY S3BIKY
oomenus (AMJl), To CYBJl moxHo TunusupoBath Ha CYB]| ¢ 3aMKHYTHIMU
sa3pikaMu 1 CYBJ] ¢ 0a30BbIMH SI3bIKaMH, & TAK)KE€ HAa CHCTEMBI IPOIrPAMMHUPOBAHHUS
0a3 nannbix (CIIBJl) Ha ocHOBe s3bIKa IporpaMmupoBanus 0a3 nanHbIx (AI1B/).

3amxnymeie CYB/] uMer0oT COOCTBEHHBIE CAMOCTOATEIbHBIE SI3BIKM OOLICHUS
nosbs3oBarens ¢ bJI. Takue cucreMsl "y1oOHBI" MOIb30BATENIM-HEIPOrPAMMUCTAM,
KOTOpBIE€ pabOTaIOT C CUCTEMOM € MOMOIIBIO TOTOBBIX CIIEHAPUEB B PEKUME ""BOIIPOC-
oTBeT". BO3MOXXHOCTH 3aMKHYTBIX CUCTEM 3aBUCAT OT HA0Opa BCTPOCHHBIX (PYHKIMN
BBICOKOI'O YpOBHS, KOTOpbIe OJNM3KM K (popme 3amucu Ha OOBIYHOM €CTECTBEHHOM
A3BIKE.

CVE]] ¢ 6a3osbimu s3vikamu Jjsi oOpameHus u oopadotku BJl ucnonb3yror
oOblyHbIe si3bIKKM MporpammupoBanusi (KoGon, ®doptpan, IJI/1, Accembinep...),
"pacmmpenHbii” oneparopamu SAM/I.

CymiecTByeT HECKOJIBKO NOaX010B npuMeHeHust IM/I B nporpamMmmax 00paboTKu
naHHbIX. [lepBbIil M3 HUX OCHOBaH Ha MCHOJIL30BaHMM MakpokomaHasl CALL
KOTOpas BbI3bIBAET HYKHYIO ToAnporpammy oneparopa AM/I.

[Tocne BeITONHEHUs oneparopa AMJl ymnpasiieHue nepegaercs Iporpamme
MOJIb30BaTeNii. BTopoil moaxon nmpeaycMarpuBaeT BKIOYeHHE oreparopos AM/I B
nporpamMmy Ha 0a3oBoM s3bike. Ha ostame mpen Tpancmsuuu omepartopsl SAMJI
3aMEHAIOTCS  OomeparopaMu 0a30BOro  s3bIKa, IIOCIE YEro OCYLIECTBISIETCA
TPaHCISIIUST TPOrpaMMbl ¢ 0a30BOr0 S3bIKA, T.€. BBIMIOJNHACTCA JIBYXJITaKHAS
TpaHcysius nporpammel. Mcnonb3oBanne CYBJ] ¢ 6a3oBbIMU si3bIKaMu TpeOyeT
3HAHHS TPOTPAaMMHUpPOBaHUs M mporpammucra s obmenuss ¢ bJI. C apyrou
CTOPOHBI, HA TAKUX S3BIKAX TPYIHO PEaJIU30BaTh HEPETIAMEHTHPOBAHHBIE 3aIIPOCHI K
CUCTEME.

OTH HeAoCTaTKU 3aMKHYThIX cucteM U CYB/] ¢ 6a30BbIMU SI3bIKAMH B KaKOM-TO
Mepe ycrpasstoT CIIBJI. Cyrte nmpumenenust CIIB/l 3akmtouaercs B TOM, 4TO SA3BIK
POrpaMMUPOBAHMS BKJIIOYAET B ce0s1 CpecTBa KOHCTPYUPOBAHUS U 00paboTKH 0a3
naHHbIX. XapaktepHbiM mpuzHakoMm CIIBJl sBisercds KOMIUISUMOHHBIA CHOCOO
ucrnoysiHeHus 3ananuit (00eraHo0 MHOTHE CYB/] - maTepnperupyromue cuctemsl). [1pu
3TOM J1t000€ 3aJlaHue K CUCTEME PacCMaTpPUBACTCS KaK TEKCT Ha BXOJHOM S3BIKE -
A3bIKEe TporpammupoBanus b/I.

Jtanbl co3aanusg UC ¢ 6azamu gaHHbIXx HA ocHOBe CYDBJI. OcHOBHEIE 1€
pa3paboTKu HMH(POPMALMOHHBIX CHUCTEM 3aKIIOYAIOTCSI B TOM, YTO MPEIOCTAaBUTH
MOJIb30BAaTENI0  HEOOXOJUMBIE JlaHHBIE 3a [pUEMIIEMblE CpPOKH, a TaKkxke




YIOBIETBOPUTh W3MEHUMBBIC ¢! O TpeOoBaHuMs. Tak Kak cucTemMa 0a3 JaHHBIX
COCTOMT M3 JAaHHBIX W NpOrpaMm, TO IpoekThpoBanue u peanusauus MC c 0azoii
JAHHBIX SBJISIIOTCS YacThIO OOIIEH METOJOJIOTMH CO3/IaHMsI CHUCTEM IPOrpaMMHOTO
oOecrieueHusl.

B Hacrosiiee BpeMsi CyHIECTBYIOT pa3jiMuHble MeToJbl npoektupoBanus MC u
pa3BUTHE HMX METOJOJIOTUM TMpojaoskaercs. Ha cienyromem pHUCYHKE MOKa3aHbI
B3aMMOCBSI3b U UTEPATUBHBIN xapakTep mnporuecca paspaborku MC ¢ 6a3oii 1aHHBIX
[5].

Ha nepBoM 3Tame cTpouTCsl MpelBapUTeNibHAs JIOTHYECKasi CTPYKTypa, KOTopas
oToOpaxkaeT NpeAMETHYI0 o00JlacTb U TpeOOBaHUSA IMOJb30BATENSl CUCTEMBI.
[IpenmeTHass o0O0nacTh ONKMCHIBAETCS HE3aBUCUMBIMH OT KOHKpeTHOH CVYBJI
NpueMaMu U TEPMHHAMH, T.€. BBINOJHAETCS 3Tan HHGOPMAIMOHHO-JIOTUYECKOTO
(MIGOIOTHYECKOTO) OMHMCAHUS MPEAMETHOM 00JACTH U CO3MACTCS UHBONI02UUeCKas
mooenv (MJIM) mnpenmetHoit oOnactu. Takas Mojenb JJOMKHA 0OECIEYMBATH
aJIeKBaTHOE OTOOPaKEHUE MPEAMETHOM 00JIaCTU U OBITh TUHAMUYHOM.

Mopenbs JaHHBIX JIOTHYECKOTO YPOBHs, mojajaepxuBaeMyto cpeactBamu CYB/]
Ha3BIBAIOT Odamanocudeckol mooenvto 0a3pl  naHHblx (JJIM). Dta Momens
IpeacTaBiIsgeT co00M 0TOOpakeHUE JIOTMUECKUX CBA3EH MEXy JI€MEHTaMU JIaHHbIX
B TepMHHAX U orpannueHusx KoHkpeTHo CVYBJl. Mudomornueckas Mojenb
MpPEIMETHOM 00JIaCTU SIBJISIETCS. MCXOJHOM TI0 OTHOIICHWIO K JIaTallOTUYeCcKOn
mozaenu BJI. Monenb naHHBIX PU3HUECKOTO YPOBHA (usuueckas mMooe b OAHHbLIX -
OMJI) cBa3bIBaET Jatajoruueckyro Mmojensb b/l co cpenoit xpanenus.

N3 pucyHka BHUIHO, 4YTO B IIpOIlECCE€ aHaJM3a 3alpoOCOB II0JIb30BATENICH
(TpeOoBaHMs, TOXKEJNAHUS, JOMOJHEHMs) Oartajorudyeckas M ¢u3uyeckas MOJACIH
JIAHHBIX MOT'YT OBITh MEPECTPOEHBI UM MEPENPOCKTUPOBAHBI. TakuM oOpa3oM, Iar
3a 11aroM, UTEPATUBHO pa3padaThIBaiicsi U pa3BUBACTCS BepcHs MHPOPMAIIMOHHOM
CUCTEMBL.



4. MOCTPOEHME MOJAEJIN JAHHBIX

Boimie ObLIO cKka3aHoO, 4TO B HWH(OPMAIMOHHBIX CHCTEMax OTOOpa)xKeHUe
MPEIMETHON O0JacCTH MPEACTABISAETCS MOJECISIMU HECKOJBKUX YPOBHEM, TaKUX Kak
uH(poornyeckas, qatTajioruiaeckas u pusndeckasl.

CoBpemennbie CYBJ] Ha pnaTanoruyeckoM YpOBHE NOJJEPKUBAIOT pa3HbIC
Mozenu aaHHbIX. Hanbosee u3ydeHsl U paclpoCcTpaHEHbl HepapXuyeckas, ceTeBas u
pesiMOHHAasl MoJienn AaHHbIX. [IpocThiMu cioBamMu, mModens OaHHbiX - 3TO O0IIas
cXema, Hu300pakamlas CTPYKTYpPY CBS3M MEXIYy COBOKYITHOCTSIMH 3JIEMEHTOB
JTAHHBIX TIPEAMETHON 00s1acTH (0a3bI TaHHBIX).

bonee ctporue ompeneneHre MOHATUS MOJETW JAaHHbIX Aan J. Koan B cBoeit
pabore [7], OH BbIIEASET B MOJEIM JAHHBIX TpPH HAuOOJEe CYIIECTBEHHBIE
KOMITOHEHTHI:

- COBOKYITHOCTh CPEJICTB ONPEIeTICHUS JOIMYCTUMBIX CTPYKTYpP JaHHBIX;

- MHOXECTBO OIEpali, MPUMEHSEMbIX K JIOMyCTUMOMY COCTOSIHHUIO 0a3bl
JTAHHBIX IS TIOMCKA WM MOJAU(PUKALIUY TAHHBIX;

- MHOECTBO OrPAaHUYEHUMN LEIOCTHOCTU, SBHO WM HESIBHO ONPEACIISIIOIINX
MHOKECTBE JIOIMYCTUMBIX COCTOSIHUM 0a3bl JaHHBIX.

Kaxnas 6a3a maHHBIX CO3Ja€TCS B COOTBETCTBUM C TOW WJIM WHOM MOJENBIO
nanHbix. [lostomy romopst, yto CYDB/] momnep:kuBaer Ty WIM HHYIO MOJEIb
nanHbiX. CymectByto Takxke takue CYB/I, koTopbie couerator B cebe 0COOEHHOCTH
pa3HBIX MOJEJIEH W Jal0T BO3MOXKHOCTH OINHMCAHMS U HCMOJb30BAHUSI HECKOJIBKUX
Mozenei. Takue cucteMbl Ha3bIBalOTCs "cymewanuvimu” uina "mynsmumooenvHoimu"”
cuctemMaMu. B kadecTBe mpumepa OTMETHM, YTO UEpApXUUECKasi MOJENb BOILIONIEHA
B cucteMax MHEC [8] u 1MS8 [6]. CereBoii monxoa Obln omucaH B padore Y.
baxmana u rpynnsl KOHACWUJI (Accoumanus no s3bIkaM TeueM 00paboTKu
nansbix). [Ipumepamu cuctem Ttakoro poxaa sBisitorcst "bank-OC" [9] u "Cetop"
[10]. PensiimonHbIit moaxo ObLT TpeuiokeH B padborax O. Komma II[]. Tlpumepamu
persauuoHHBIX cucteM siBistiorest [lamema, P4OKES, cemetictBa dBase, Clipper.
Cuctemsl Tuna bOJI3-6 u ATinanT [12] MOXKHO OTHECTH K rpynne MyJIbTUMOAEIbHBIX
CUCTEM.

HNepapxuueckasi mojaeab aaHHbIX. Cucrtema MHEC. VuutbiBas HIHPOKOE
pacnpoctpanenue cucrembl MHEC paccMoTpuM ee BO3MOKHOCTH ISl OpTaHU3alun
uepapxuueckux ©0a3 JaHHbIX 1o paboram [8,5]. OTmeTUM, 4YTO MHOTHE
cymectBytome CYbB/[ ocHOBaHBI Ha HMepapXUYECKOM moaxoae. B Ttakux cucremax
JUTSL CO3/1aHMsl JIornueckor 0a3bl JaHHbIX (JIBJ]) mpuHSATHI caeayromue noHsATHS.

llone - MUHUMAJILHBIA ITOMMEHOBAHHBINM »dieMeHT JIaHHEBIX. Ceemenm -
MOMMEHMBAHHAsl E€JWHUIIA JaHHBIX (UKCUPOBAHHOW JJIMHBI, KOTOpas MOXKET
COZIepKaTh OJIHO WJIM HECKOJbKO Mojed. COBOKYMHOCTh CETMEHTOB COCTaBIISIET
3anucy n1o2uyeckoli 6a3bl OaHHbIX, 3 COBOKYITHOCTh 3aIMCE COCTaBISET J102UUECKYIO
0a3y OanHblx. OCHOBHBIM CIIOCOOOM CBSI3U CETMEHTOB SIBJISIETCS JPEBOBUIHAS
(nepapxuueckasi) CTPYKTypa, KOTOpas W CIYKHUT JJisi OOpa30BaHUS 3alucu 0asbl
JaHHbIX. OYEeBHUJIHO, YTO B HMEPAPXUYECKH CBSA3AHHBIX CEIrMEHTax OJHOr0 JAepeBa
JIOTIyCKaeTcsi He Oojiee OJHOW CBA3M MEXKIY CErMEeHTaMHu, [0 3TOMYy OHa He




uMeHyeTcsl. CBs3b MEXKIY pa3IMUYHBIMU JEPEBbSIMU OPraHU3YeTCs] C IMOMOUIBIO
ce2mMenmog-yKazameiell,

Cucrema MHEC onepupyeT ¢ 60JabIIUM HAOOpPOM THUIIOB JIOTUYECKHUX €IUHUIL
JaHHbIX. VX MOXHO pa3lenuTh Ha TPU TPYIINbl :CTPYKTYPHBIA, CCBHUIOYHBIA H
AJeMEHTapHbId. B cucreme Hcnosb3yercss ABa BUIa AEPEBbEB. [lepeBo ommcaHus
nanubeix (JOJI), koTopoe coAepKUT Trpaduueckoe OTOOpaKEHHE TaTaIOrH4eCcKOM
Mozaenu u jepeBa JaHHbIX (), koTopoe cooTBeTCTBYeT 0asze IaHHBIX.
CtpykTypHbIii TN cOOTBETCTBYET BepiuHe J[Y][ u MoxkeT ObITh B JABYX THUIIAX;
CTPYKTYypa U MacCHB.

CrpykTrypa Jenurcs Ha M0OpocTylo U yciaoBHyro. IIpocras crpykrypa
MIPEICTABIISIET COOOM THM JAaHHBIX, COCTaB KOTOPHIX OJIMH U TOT K€ HE3aBUCUMO OT
VX 3HAQYEHUW. YCIIOBHAsA CTPYKTypa SIBISETCS TUIIOM JIAHHBIX, B KOTOPOM COCTaB
JTAHHBIX MOKET MEHSTBHCS B 3ABUCUMOCTH OT UX 3HAYCHUU.

JApyruM BUAOM CTPYKTYpPHOTO THIIA SIBIIIETCS MacCuB. THII MaccuBa UMEET
MOJIYMHEHHYIO BepIIuHy. MaccuB ObIBaeT MPOCTHIM, HyMEPOBAHHBIM U KIFOUEBbIM. B
IIPOCTOM MAaCCHBE JaHHBIE XpaHATCS W 00pabaThIBalOTCS TMOCHeoBaTeNbHO. B
HYMEPOBAaHHOM MAaCCUBE Ka)XXIOMy DJJIEMEHTY MpucBauBaeTcsa HoMmep. Hymepanus
3a7aeTcsl NpU CO3JaHuM MaccuBa. JUIs KaKI0ro 3JIEeMEHTa KIFOYEBOIO MacCHUBa
BBIJICISIETCA BEpIIMHA, KOTOpas sBIsAETCA KIOUYOM. [lo KIFO4y BBINIOJIHSETCA
IIPOU3BOJIBHBIN JIOCTYII K DJIEMEHTY.



5. OCHOBHBIE XAPAKTEPUCTUKU UHTEI'PAJIbLHOM CUCTEMBI
«DELPHI -6 »

Delphi - sto rpedeckuit ropon, rme kun Aenbduiickuii opakyia. W stum
UMEHEeM ObUT Ha3BaH HOBBIM NPOTPAMMHBIA TPOAYKT C (EeHOMEHATHHBIMU
XapaKTEPUCTUKAMMU.

Delphi - 3To koMOuHaIHsI HECKOIBKUX BaKHEHIIIMX TEXHOJIOTHA:

e BpICOKONIPOU3BOIUTENBHBIA KOMIIUIATOP B MAILIMHHBIN KO

¢ OOBEKTHO-OPUEHTUPOBAHHAS MOJIETTh KOMIIOHEHT

e BusyanbHoe (a, ciie1oBaTeNbHO, U CKOPOCTHOE) MOCTPOCHUE MPUIIOKEHUHN U3

MPOTPAMMHBIX MPOTOTUIIOB
e Macmrabupyembie CpefCcTBa ISl TIOCTPOCHUSI 0a3 TaHHBIX
Kommuisitop B MallIMHHBINA KO
Komnunsatop,  BcrpoeHHbii B Delphi,  o0ecmeunBaeT  BBICOKYIO

IPOU3BOAUTENILHOCTb, HEOOXOIUMYIO I MIOCTPOCHUS NPUIIOKEHUN B apXUTEKType
“KIMeHT-cepBep”’. DTOT KOMIWIATOP B HACTOSIILIEE BPEMSI SIBJIETCS CaMbIM OBICTPBIM
B MHUPE, €r0 CKOPOCTh KOMOWISLUMU cOcTaBisieT cBble 200 ThICAY CTPOK B MUHYTY
Ha kommbtoTepe Pentium 3. OH mpeiaraeT Jerkocth pa3paboTKH U OBICTPOE BpeMsI
IPOBEPKU T'OTOBOTO MPOTPAMMHOIO 0JIOKA, XapaKTEPHOIO Uil S3BIKOB UETBEPTOIO
nokosieHus (4GL) u B To ke BpeMsi 0O0ecrieynBaeT Ka4yecTBO KOJja, XapaKTEePHOTO AJis
komnwisitopa 3GL. B mpornecce mocTpoeHUs: MPUIIOKEHUST pa3padOTUUK BHIOUpPAET
U3 MAJUTPbl KOMIIOHEHT TOTOBbIE KOMIIOHEHTHI KaK XYJA0KHHK, JIEJIAIOIIUN KPYITHBIC
Ma3Kd KUCThIO. Ele 10 KOMOWIALMKA OH BUAWUT PE3yibTaThl CBOEH palOTHI - MOCHE
MOJKJIIOYEHHUS] K UICTOYHUKY JTaHHBIX UX MOKHO BUAETh OTOOpaXEHHBIMHU Ha (opMe,
MO>KHO MEepEMELIAThCS M0 JaHHBIM, MPEJCTABIATh UX B TOM WJIM UHOM BUje. B sTom
cmbiciie mpoektupoBanue B Delphi mano wem ornmuaercs ot mpoexktupoBaHHs B
VMHTEPHPETUPYIOLIEN Cpee, OAHAKO ITOCIIE BBITOIHEHUS KOMIWIALMU MBI [0Jy4aeM
KO, KoTopbii ucnonHsiercs B 20-30 pa3 ObicTpee, 4eM TO ke caMoe, ClIeJIaHHOE TIPH
MOMOIIIKM MHTEepIpeTaTopa. KpoMe TOro, KOMIUIsITOp KOMIUIATOPY po3ub, B Delphi
KOMIWISIUS POU3BOJAUTCS HEMOCPEACTBEHHO B POJHOM MAIlIMHHBINA KOJI, B TO BPEMsI
KaK CYIIECTBYIOT KOMIIUJISATOPHI, MIPEBPAIIAIOIINE IPOrpaMMy B TaK HA3bIBAEMBIN P-
KOJI, KOTOPBI 3aTEM UHTEPIPETUPYETCA BUPTYAIbHON P-MAIIMHONW. DTO HE MOXKET
HE CKa3aTbCs Ha (PaKTUUECKOM OBICTPOJCHCTBUHM TOTOBOTO MPUIIOKEHHUS.

O6’beKTHO-OpI/I€HTI/IpOBaHHa${ MOJCJIb ITPOrpaMMHBIX KOMITIOHCHT

OcHoBHOM ymop dtoii Moxaenu B Delphi nemaercs Ha MakcUMalbHOM
PCHCIIONIL30BaHUK KOJA. DTO TO3BOJIICT pa3pabOTYMKaM CTPOUTH MPHIIOKCHHS
BeChbMa OBICTPO M3 3apaHee IMOATOTOBICHHBIX OOBEKTOB, a TaKKE JaeT WM
BO3MOYKHOCTh CO3JIaBaTh CBOM COOCTBEHHBIC 00BeKTHI Jisi cpeasl Delphi. Hukakux
OrpaHMYCHUI MO THUIAM OOBEKTOB, KOTOPBIE MOTYT CO3/1aBaTh Pa3pabOTYMKH, HE
cymectByer. JleWictButensHo, Bce B Delphi Hamucano Ha HeM e, MO3TOMY
pa3pabOTYNKH UMEIOT JOCTYIl K TE€M XK€ O0bEeKTaM M HWHCTPYMEHTaM, KOTOphIE
UCTIONIB30BAJICh JIJISi CO3JaHUsl cpenbl pa3paboTku. B pesynbrate HET HHKaKOU



pa3HUIBl MEXIy 00BbeKTamMH, mocraBisieMbiMu Borland winu tpetbumu dupmamu, u
00BEKTaMH, KOTOPBIE BBl MOKETE CO3/aTh.

boicTpasi pa3padoTka padoTaluIero NpuJaoKeHnsi M3 npororunoB. Cpena
Delphi Bkmowaer B ceOs MOJIHBIA HAOOp BU3YaIbHBIX HWHCTPYMEHTOB IS
CKOpOCTHOM pa3paborku npuiaokenuii (RAD - rapid application development),
MOJIICPKUBAIOIIEH pa3pabOTKy MOJIB30BaTENbCKOT0 MHTEepdelica U MOIKIIOYCHHE K
KOprmopaTuBHBIM 0OazaMm maHHbIX. VCL - OuOmmoTeka BHU3yalbHBIX KOMIIOHEHT,
BKJIFOYaeT B ce0s CTaHAApTHBIE OOBEKTHI TOCTPOCHHS IOJIH30BATEIHLCKOTO
unTep(deiica, oOBEKTHI YINpaBICHUS JAaHHBIMH, Trpaduueckue OOBEKTHI, OOBEKTHI
MYJIbTUME/INA, TUAJIOTU U 00BEKTHI ynpaBieHus (aitiamu, ynpasienrne DDE u OLE.
EnuHCTBEHHOE, YTO MOXXHO TIocTaBHTh B BuHY Delphi, 310 TO, 9TO TOTOBBIX
KOMIIOHEHT, TmocTaBigeMblx Borland, Morimo Obvl ObITh U Ooibine. OpmHaxo,
pa3paboTKu apyrux GuUpM, a TakKe CBOOOTHO PaCIPOCTPAHIEMbIC MPOTPAMMHCTAMH
freeware-kOMIOHEHTBI Y€ BOCIOJHWIM 3TOT HeAOCTaTOK. COOTBETCTBYIOIIMMA
CTaHAapT KOMIOHEHT HazbiBasica VBX. U 3TOT cTanmapt Tak ke MojiepKUBaeTcs B
Delphi. Opnako, Bu3yanbHbie KOMIIOHeHTHI B Delphi o6namaror Oosbiieit
T'MOKOCTBIO.

Maciuradupyemble CpeicTBa LIS MOcTpoeHusi 6a3 naHHbIX. O0bekTH B/l B
Delphi ocuoBansl Ha SQL u BiiIrouaroT B ceOs moiHyro Mmoils Borland Database
Engine. B cocraB Delphi Taxke Bxmtouen Borland SQL Link, mostomy moctym K
CYBJ Oracle, Sybase, Informix wu InterBase mnpoucxoguT ¢ BBICOKOU
s¢ppexktuBHOCTRIO. Kpome Ttoro, Delphi Bxmowaer B ceOst JOKaJbHBIN cepBep
Interbase nys Toro, 4yToObl MOKHO OBUIO pa3pabOTaTh paclIUpseMbie Ha JtOObIE
BHemHue SQL-cepBepa npusoxkeHus B oaaiiHOBOM pexxume. PaspaboTumk B cpene
Delphi, nmpoekrupyromuii ©HPOPMAITMOHHYIO CHCTEMY JUISl JIOKAJIBHON MalIuHBI (K
npuMepy, HEOONBIIYI0 CHUCTEMY ydeTa MEIUIIMHCKHX KapTOodeK JUIsl OJHOTO
KOMITBIOTEPA), MOXKET HCIIOJIB30BaTh ISl XpaHeHus uHdpopManuu (aitibl dhopmara
.dbf (kak B dBase unu Clipper) wim .db (Paradox). Eciwu ke oH Oyaer UCmonbp30BaTh
nokanbHbIN InterBase for Windows 4.0 (310 nokansubiii SQL-cepBep, BXxoasmui B
MOCTaBKY), TO €ro MPUIOKEeHNEe 0€30 BCAKUX U3MEHEHU OyieT paboTaTh U B COCTaBe
OOJIBIION CUCTEMBI C APXUTEKTYPOH KIIMEHT-CEPBED.

Delphi__for _Windows. Delphi for Windows mnpencraBiser wu3 cebs
noagmuoxectBo Delphi  Client-Server u npenHasHaueH [uisi  pa3pabOTYMKOB
BBICOKOTIPOM3BOJIUTEIBHBIX ~ TEPCOHATBHBIX  NPHWIOKCHHH,  paboTaromux ¢
ngokanbHbiMu CYBJl tuima dBase m Paradox.Delphi Desktop Edition mpemmaraer
TaKyl e cpeay s ObICTpOil pa3padOTKU M MEPBOKIACCHBIA KOMIUJISITOP KakK U
kiueHT-cepBepHass Bepcusi  (Client/Server Edition). OTta cpena MO3BOJSIET
pa3paboTurKy OBICTPO M3rOTABIIMBATH MEPCOHAIBHBIC MPUIIOKEHUS, paOOTAIOIIUE C
nepconanbubiMu CYBJl tuna dBase n Paradox. Delphi no3Bomnsier Taxke co3mnaBarth
pa3zpabotunky DLL, xoTopas moxer ObITh BbI3BaHa W3 Paradox, dBase, C++ wnm
KaKUX-HUOYIb IPYTUX TOTOBBIX MPOTPAMM.

B Delphi for Windows, kax u B Delphi Client-Server, Bxozast
o xommuaTop Object Pascal (3ToT si3bIK sBisSIeTCsl pacmpeHueM si3bika Borland

Pascal 7.0)




e reHeparop ordetoB ReportSmith 2.5 (y xkotoporo, mpaBma, OTCYTCTBYET
BO3MOXKHOCTH paboTsl ¢ SQL-cepBepamu)
e cpeaa BU3YAIbHOTO TIOCTPOUTEIIS MPHIIOKEHUH
e OuOJMOTEKA BU3YyAIbHBIX KOMIIOHEHT
e JloxanbHblii cepBep InterBase
RAD Pack for Delphi. B RAD Pack for Delphi Bxoaut HaOOp MOJE3HBIX
JIOTIOJTHEHUH, KOTOpBIE MOMOTYT pa3pabOoTUMKy MpPH OCBOCHHHM M HCIIOJIb30BAHHUU
Delphi. D10 y4eOHHMK MO OOBEKTHOMY MacKalll0, MHTEPAKTUBHBIA OTJIAIUYUK CaMOM
nocienneit Bepcuu, Borland Visual Solutions Pack (nabop VBX mis peanuzanuu
pPEIaKTOpOB, 3JIEKTPOHHBIX Ta0iuI, KoMMmyHHKanuoHHble VBX, VBX ¢ nenosoit
rpadukoi u T.11.), Resource WorkShop mist pabotsr ¢ pecypcamu Borland Pascal 7.0,
a Takxke Aenb(UNUCKUN dKCTepT A npeobpasoBanus pecypcoB BP 7.0 B ¢opmbl
Delphi.

B mepByto odepenr Delphi mpemnasHauen mig  mpodeccHoHanIoB-
pa3pabOTYNKOB KOPIOPATUBHBIX HWH(POPMAIMOHHBIX cHUcTeM. He cekper, d9To
HEKOTOpBIE yAAadHbIE MPOMYKTHI, MPEIHA3HAYCHHBIC IJII CKOPOCTHOW pa3pabOTKh
npunoxxenudt (RAD - rapid application development) mpekpacHo pabGoTaroT Tpu
U3TOTOBJIICHUHM  JIOCTATOYHO TPOCTBIX  MPWIOKEHUH, OJIHAKO, pa3pabOTUUK
CTAJIKUBAETCSA C HEMPEIBUCHHBIMHU CJIOXHOCTSIMH, KOT/Ia MBITAETCS CAENATh YTO-TO
JEUCTBUTEILHO CJIOXHOE. bhIBaeT, 4To B MPOAYKTE BCKPHIBAIOTCS MPUCYIIHUE €My
OrpaHUYEHUS TOJILKO [0 TMPOIIECTBUM HEKOTOoporo BpemeHu. Delphi Ttakue
OTpaHUYCHMs HE MPUCYIIH. XOpOoIllee J0Ka3aTeIbCTBO TOMY - 3TO TOT (haKT, 4TO caMm
Delphi paspaboran nHa Delphi. Opnako Delphi mpennasHaden He TOJNBKO st
IPOrpaMMHUCTOB-IIPO(ECCHOHAOB.

PykoBoauTe M OPEANPUATHHA, IUTAHUPYIOIIAE BBIACICHHE CPEACTB Ha
nproOpeTeHre MPOrPaMMHBIX IPOIYKTOB, IOJUKHBI OBITH YBEPEHBI B TOM, YTO
IUTAHUPYEMBIC MHBECTUIIMHM OKYMATCA. 1103TOMY OTHHMM U3 OIIEHHBAEMBIX (PAaKTOPOB
JOJKEH OBITH BOIIPOC - a JISTKO JIM HaiiTu cneruanucra mo Delphi u ckonbko Oynet
CTOUTh €ro OOy4YeHHEe, CKOJIbKO BPEMEHH CICIMAIMCT 3aTPaTHT Ha OBJIAJCHHE
npoayktoM. OTBET 371eCh MOJyYUTh BECbMa MPOCTO - JTF000# nmporpammuct Ha Pascal
CIOCOOEH IpaKTHYeCKH cpasy mpodeccroHansno ocBouth Delphi. Coenmanucry,
paHee HCIOJb30BABIIEMY JPyrUe NPOTPaAMMHBIC MPOIYKTHI, MPHUACTCA TpPYyIHEE,
OJTHAKO camoe IMepBoe paboTaroliee MPUIOKEHUE OH CMOXKET HAIKMCaTh B TCUCHUE
nepBoro e 4yaca padotel Ha Delphi. U, koneuno xe, otkpeitas Texuosorus Delphi
SBJISICTCS. MOIIHBIM TapaHTOM TOTO, YTO MHBECTHUIIM, caenanHbie B Delphi, Oymyt
COXpPAHCHBI B TCYCHUE MHOTHX JICT.



Hexotopbie ocobennoctu Delphi .Jloxanvuwiii cepsep InterBase - cnemyer
3aMETUTh, YTO ITOT MHCTPYMEHT NPEIHA3HAYEH TOJBKO [IJII aBTOHOMHOW OTJIQJKH
npwiokeHul. B JeHCTBUTENBHOCTH OH MPEACTABISIET U3 ce0s COKpalleHHBIN
BapuaHT oOpabotunka SQL-3ampocoB InterBase, B KOTOpbIi HE BKIIOYEHBI
HEKOTOpbIE BO3MOYKHOCTH HacTosmero cepeepa InterBase. OtcyrctBue »Tmx
BO3MOKHOCTEM C JIMXBOM KOMIIEHCUPYETCS NMPEUMYIIECTBOM aBTOHOMHOWM OTIIAKH
IPOTPaMM.

Team Development Support - cpencTBO MOAIEPKKU pa3padOTKU MPOEKTa B
rpynie. Ilo3Bonser cymecTBeHHO OOJErdyuTh YNpaBlIEHWE KPYMHBIMA IPOEKTaMHU.
OTO cienaHo B BHJIE BO3MOXHOCTH MOAKIIOUEHHUS TaKOTo MpOAyKTa Kak Intersolve
PVCS 5.1 menocpeactsenno k cpeae Delphi.

Buvicokonpouszeooumenvhulii KoMnunamop 6 MawuHHwili KOO - B OTIUYHE OT
oompmmHcTBa Pascal - kommuisTopoB, TpaHcimpyrommx B p-kox, B Delphi
MPOTPAMMHBIM TEKCT KOMIIMJIUPYETCS HENOCPEICTBEHHO B MAIIMHHBIA KOJ, B
pesyabTare uero Delphi- npunoxkenuss wucnonustoress B 20-30 pa3  ObicTpee
(0coOEHHO TNpPUIOKEHMS, MCIONb3YIOIME MareMaTuueckue QyHkuuu). ['oToBoe
IPUIIOKEHUE MOXKET OBITh U3TOTOBJIEHO JINOO B BUJE UCHIOIHAEMOTO MOIYJIs, JIU0OO0 B
BUJIC TMHAMUYECKOW OMOIMOTEKH, KOTOPYIO MOKHO HCHOJIb30BaTh B MPUIIOKEHUSX,
HAIMCAHHBIX Ha JPYTUX S3bIKaX MPOTPaMMUPOBAHUS.

HHomnep:xka OLE 2.0, DDE u VBX DOT10 oueHb Ba)XKHasi OCOOEHHOCTH LIS
pazpabotuukoB B cpeae Windows, MOCKOJBKY B yXe cymiecTBytomue Windows-
MPWIOKEHUS TPOTPAMMHUCT MOXKET HWHTETPUPOBaTh TO, UYTO pa3paboTaeT mpu
nomortnu Delphi.

Delphi: nHactpanBaemast cpena pazpaboTunka
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[Tocne 3amycka Delphi B BepxHeM OKHE TOPH30HTAIBLHO PACIOIATAIOTCS
VKOHKHU TaJUTPbl KOMIIOHEHT. Ecii Kypcop 3ajep:kuBaeTcs Ha OJHON M3 MKOHOK,
TIOJ] HEil B )KEITOM MPSIMOYTOJILHHUKE MOSBILSICTCS TTO/ICKa3Ka

N3 ston IMaJIMTPBI KOMIIOHCHT BbI MOJKCTC BBI6I/IpaTI> KOMIIOHCHTBI, N3 KOTOPBIX
MOXHO CTPOHUTH IIPHUIIOKCHUA. KoMmoHeHTBI BKIIIOUAIOT B ce0s Kak BHU3YyaJIbHBIC, TaK
1 JOTMYECKHME KOMIIOHCHTHI. Takue BCIIN, KaK KHOIIKH, IIOJIA PCAAKTUPOBAHUSA - 3TO
BHU3YaJIbHBIC KOMIIOHCHTEI; d Ta6J'II/IHI>I, OTYCTEI - 3TO JIOTHYCCKHC.

[TonsTHO, 9TO MOCKONBKY B Delphi Bel Bu3yallbHbIM 00pa3oM CTPOUTE CBOIO
pOTpaMMy, BCE ITH KOMIIOHEHTHI UMEIOT CBOE TpaHUECKOe MPEICTABICHUE B TI0JIC
dopM s TOro, YTOOBI MOXHO OBUIO OBl MMM COOTBETCTBYIOIIUM 00pazom
orepupoBath. Ho mns pabotaromieid mporpaMMbl BUJAMMBIMH OCTAOTCS TOJBKO
BU3yaJIbHBIE KOMIIOHEHTHI. KOMITOHEHTHI CTpYIITUPOBaHbI HA CTPAHUIAX MTATHTPHI TI0
CBOMM (DYHKIIHSM.

Delphi mo3Bossier pa3paboTuMkaM HACTPOUTH Cpeay IS MaKCHMAaIbHOTO
yno0ctBa. BbI MOXeTe Jerko M3MEHHUTh MaJIUTPy KOMIIOHEHT, HHCTPYMEHTAIbHYIO
JIMHEWKY, a TAKKE HACTPaUBaTh BBIJEICHUE CUHTAKCHCA LIBETOM.

3ametum, uto B Delphi BbI MokeTe onpenenuTs CBOK TPYIIy KOMIIOHEHT H
pa3MecTUTh €€ Ha CTpPAaHULE MaJUTPbl, a €ClIM BO3HUKHET HEOOXOAMMOCTD,
NEepPErpyNIUpOBaTh KOMIIOHEHTHI WX YAAJINUTH HEUCIIONb3YyEMBIE.

HNucnekrop 00bEKTOB
OTOT MHCTPYMEHT TMpEACTaBIsieT U3 celsd
OTAC/LHOE OKHO, I/€ Bbl MOXNETE B NEPHOA [Eori TFomi B
INPOEKTUPOBAHMSI MPOrPaMMbl  yCTAHABIMBATH

ActiveCantrol =
3HAQYEHHUSI CBOHCTB U COOBITUM OOBEKTOB = AutaScral | True
(Properties & Events). +Borderlcons | [BiSyaternbd enu, bibdinim
BorderStyle  |beSizeable
MeHeixkep IPOEKTOB. [ Capion

ClisntHsight | 273
JlaeT BO3MOKHOCTD Pa3pabOTUHKy IIPOCMOTPETE “Fit el | 3o

& Project] [_ (O] x| Colar clBthFace -|
= '\ Praperties A Events /
@ | = O O

Add  |Femove|View unit| View fom| Options | 55t [| BCe MOZIYJIM B COOTBETCTBYIOIIEM IIPOEKTE U
CAUSERSMELUGEMESPROJECT1.OPR. 1 units, 1 farms cHaOaeT yIOOHBIM MEXaHU3MOM IS

Urit Farrmn Fath YHpaBJICHUS ITPOCKTAMMU.
Uit Form1

MeHekep NPOEKTOB MOKa3bIBAET
uMeHa (hailsioB, Bpemsi/aaTy BIOpAHHBIX
¢dbopm 1 1p.MoKHO HEMEAJIEHHO NOMACh B
TEKCT WK (opMy, IPOCTO IIECIKHYB

MBIIIIKOW Ha COOTBETCTBYIOLIEE UMS.
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Delphi I03BOJISET

SPECIES_NO|CATEGORY

HCII0JIL30BaTh OMOINOTEKY ~tH

BU3VYAJIBHBIX KOMIIOHCHT OJIA S0170 Awﬂbl

6LICy Or0 CO3TAHMS HATCKHEIX L 90180 Cratoeele, FomboEsle CkaTel
P A a ilg 80190 MyuwaHoeee, Prdoesle okyHH

NPUJIOKEHUH, KOTOpBIE JIETKO
pacCIIUPSIIOTCS 10 MPUIIOKEHUN
C  ApPXUTEKTYpOW  KJIIMEHT-
cepeep. [pyrumm cioBamu,
Bor MOXKETE co31aTh
NpPWIOKEHUE, padoTarollee ¢
JIOKaJIbHBIM cepBepoOM
InterBase, a 3aTem UCIIOIB30BaTh CO3/TaHHOE MPWIOKEHUE, COCUHSACH C YAATICHHBIM
SQL-cepBepom uepe3 SQL-Links.

Buemnnii Bun cpeasl nporpammupoBaHus Delphi ornuyaercss oT MHOrux
Ipyrux u3 Tex, urto MoxkHo yBuueTh B Windows. K mpumepy, Borland Pascal for
Windows 7.0, Borland C++ 4.0, Word for Windows, Program Manager - 3To Bce
MDI npunoskenust u BBITISAST mo-Apyromy, yem Delphi. MDI (Multiple Document
Interface) - ompenenseTr ocoObIi CITOCOO YIpaBICHHUS HECKOJIBKUX JTOYCPHHX OKOH
BHYTPH OJHOTO OOJBIIOrO OKHA.

I';1aBHBIE COCTaBHBIE YACTU CPENIBI IPOIPAMMUPOBAHHUS

Huxe nepeuncnensl ocHOBHbIE cocTaBHbIe yacTu Delphi:
JNuzaitnep ®@opm (Form Designer)

Oxno Penakropa Mcxonnoro Tekcra (Editor Window)
[Manmutpa Kommonent (Component Palette)
Hucnexkrop O6bextoB (Object Inspector)
CrpaBounuk (On-line help)

Ectp, KOHE4UHO, M npyrue BaxkHble cocrtaBistomue Delphi, Bpoae nuHeliku
WHCTPYMEHTOB, CUCTEMHOTO MEHIO U MHOTHE JIpyrue, HyKHble Bam st TouHOMU
HACTPOWKH MPOrpaMMBbl U CPEJIbl MPOTPAMMUPOBAHUS.

[Iporpammuctel Ha Delphi nmpoBoasT OONBIIMHCTBO BPEMEHH MEPEKIHOYASICh
mexay Juzaiinepom ®@opm u OxkHom Pepaktopa Mcexoanoro Tekcra (koTtopoe st
KpaTKocTu Ha3biBatoT Penakrop). [Ipexne uem Bbl HauHeTe, yOeauTech, 4TO MOXKETE
pacrio3HaTh 3TH JIBa Ba)KHbIX 3JieMeHTa. [(u3zalinep @opm mokazaH Ha puc.l, OKHO
Penakropa - Ha puc.2.

: ﬁﬁaprnh
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Puc.1: {u3aiinep ®opm - To Mecto, rae Bol co3naere
BU3YaJIbHBIH MHTEpP(eiic MporpamMmsl.

= UNIT1.PAS M=] E3

unit Unitl; -~

[

interface

uses
Jysltils, WinTypes, WinProcs, HMessages, Classes,
Graphica, Controls, Forms, Dialogs:

type
TForml = class (TForm)
private
{ Private declarations }
public
{ Public declarations }
end;

rar
Forml: TForml:

implementation -
72 |Modiied Inzert 4| | »
Wit /

Puc.2: B oxHe Penakropa Bbl co3mxaere JI0ruky
YIIPaBJICHUA POrPAMMOM.

Huzaiinep @®opm B Delphi cTonb HMHTYUTHBHO TIOHATEH W TMpPOCT B
WCIIOJIb30BAHUH, YTO CO3JaHUE BU3YaJIbHOTO MHTEpdeiica mpeBpaiiaeTcs B JETCKYIO
urpy. Huzaitnep @opM nepBOHAYaJIbHO COCTOMT M3 OJHOTO IIYCTOrO OKHA, KOTOPOE
Bbl  3amonHsieTe  BCEBO3MOXKHBIMHU  OOBEKTaMH, BbIOpaHHbIMEU Ha [lamuTpe
KomroHeHT.

HecMmotps Ha Bcro BaxHOCTh [[n3arinepa @opM, MECTOM, TI€ MPOrPaMMUCTBI
IPOBOJAT OCHOBHOE BpeMms siBisieTcst Penakrop. Jloruka siBisieTcs IBUKYLIEH CUIIOW
nporpammsl U Peraktop - To Mecto, rie Bl ee “koaupyere”.



[Tamutpa KommnoneHnT (cM. puc.3) mo3Bosisier Bam BbIOpaTh Hy»HBIE OOBEKTHI
g pasMmemieHuss ux Ha JwuzamHepe @Popm. ns wucnonb3zoBanus [lanutpsl
KoMIoHeHT nmpocTo mepBbIi pa3 MICIKHUTE MBIIIKONH Ha OJWH U3 00BEKTOB U MOTOM
BTOpOil pa3 - Ha JluzaiiHepe @Dopm. BriOpanHbili Bamu 00BEKT MOSBUTCSA Ha
MIPOEKTUPYEMOM OKHE M UM MO>KHO MaHUITYJIMPOBATh C TOMOIIBIO MBIIIN.

[Tamutpa KOMMOHEHT HCMONB3YEeT MOCTPAHUYHYIO TPYHIIUPOBKY OOBEKTOB.
Buusy Ilanutper Haxomutcst HaOop 3akianok - Standard, Additional, Dialogs u T.x.
Ecnu Bpl mienkHeTe MBINIBIO Ha OJHY W3 3aKIaJ0K, TO BBl MOXeTe neperTh Ha
cineayromyto crpanuily [lamutpser Kommnonent. [Ipunnun pa3OueHusi Ha CTPaHUILBI
IIMPOKO HCIIOJIb3YeTCsl B cpele mporpammupoBanus Delphi u ero jerko MoxHO
MCIOJI30BaTh B CBOEH MPOTPaAMME.

NIEEN RN E B EE R E = |

Standard 4 Additional 4 Data Access 4Data Contrals ADialogs 4 Systemn 4VER ASamples /

Puc.3: IHaautpa KomnonenT - mecto, rae Bol BbiOUpaere 00beKTbl, KOTOPbIE
OyayT momeineHbl Ha Bamry gopmy.

[Ipeanonoxum, Bl momemniaere komnoneHT TEdit ma dbopmy; Bl moxere
IBUraThb €ro C MeCTa Ha MeCcTO. BBl Takke MOXKETe€ WCIOJb30BaTh IPaHULLY,
IPOPUCOBAHHYIO BOKPYI OOBEKTa Uil M3MEHEHHsS €ro pa3MepoB. BosbIIMHCTBOM
JIPYTrUX KOMIIOHEHT MOKHO MaHUIYJIMPOBAaTh T€M ke 00pazoM. OJIHaKO, HEBUAUMbIE
BO BpEMs BBINIOJIHEHUs MporpaMMbl KoMimoHeHThI (Tuna TMenu unu TDataBase) He
MEHSIIOT CBOE€U (POPMBL.

Crnesa ot Jluzaiinepa ®opm Brl mokere BuneTs Macnektop O0nekToB (puc.4).
3ameTtsTe, uTo HHPopManua B MHcnekTope OOBEKTOB MEHSETCS B 3aBUCUMOCTH OT
00BbeKTa, BEIOpaHHOTO Ha (hopMme. BakHO MOHATH, UTO KaKIbI KOMIIOHEHT SIBJISIETCS
HACTOSIIMM OOBEKTOM U BBl MOKeTe MEHSTh €ro BHJ M MOBEAEHUE C MOMOUIBIO
Nucnekropa OObEKTOB.

HNucnexkrop OOBEKTOB COCTOUT U3 JIBYX CTPaHMIL, K&KIYIO U3 KOTOPBIX MOXKHO
MCIIOJIB30BaTh U1 ONPENEIICHNs TOBEICHUS JAaHHOTO KOMIIOHEHTa. [lepBas cTrpanuna
- 9TO CHHCOK CBOWMCTB, BTOpas - CHUCOK COObITHH. Ecnu HY)KHO M3MEHHUTH YTO-
HUOY/b, CBSI3aHHOE C OIpEAEIECHHBIM KOMIIOHEHTOM, TO Bbl 00bIYHO Aenaere 3TO B
Hucniektope OO0bekToB. K mnpumepy, Bbl MoxkeTe wu3MEHUTH UMS U pa3Mmep
komnoneHTa TLabel usmensis croiicta Caption, Left, Top, Height, u Width.

Bel moxere wucnosnb3oBarth 3akiaakd BHU3Y WMHcnektopa OOBEKTOB ISt
NEPEKITIOYEHUST MEXAY CTpaHUIIaMU CBOMCTB U coObITHIl. CTpaHuiia
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Puc.4: Uacnekrop O0beKTOB MO3BOJsIET ONPeAessiTb CBOMCTBA U
noBeJeHue 00beKTOB, MOMEIEHHBIX HA (hopMy.

coObITUl cBsA3aHa ¢ Penakropom; eciu Bbl 1BaXKIbl IIETKHETE MBIIIKON Ha MPaBYIO
CTOPOHY KaKOro-HUOYJb IMYHKTa, TO COOTBETCTBYIOIIMUN JTaHHOMY COOBITHIO KOJI
aBTOMAaTH4ecKu 3anuuercs B Penakrop, cam PenakTtop HeMemieHHO NOIYYUT GOKYC,
u BbI cpasy ke uMeere BO3MOXHOCTh 100aBUTh KOJ 00pabOoTUYHKa JAHHOTO COOBITHS.

MeHto npenocTaBisieT ObICTpbIA U THOKU uHTEp(eiic k cpene Delphi, moTomy
YTO MOKET YIPABJIATHCS MO HAOOPY “TOpSYMX KiIaBUII . ITO yIOOHO €llie U OTOMY,
YTO 37€Ch MCIOJB3YIOTCS CIOBA WU KOPOTKHUE (hpasbl, O0Jee TOUHBIE U MOHSATHBIE,
HEXENM WKOHKM WIM NUKTOrpaMMbl. BBl MoOXeTe€ HCHOJIb30BaTh MEHIO Jis
BBINIOJIHEHUS IIMPOKOr0 Kpyra 3ajay; CKOpee BCero, JJig Hauboliee OOIIMX 3a]ad
BPOJI€ OTKPBITUS U 3aKpbITUS (DANIIOB, YHPABICHUS OTIATYMKOM WM HACTPOMKOU
Cpellbl MPOrpPaMMHUPOBAHUS.

SpeedBar HaxoauTcs HENOCPENCTBEHHO IOJA MEHI0, cieBa oT [lamuTpsl
Komnonent. SpeedBar BbINONIHAET MHOTO U3 TOTO, YTO MOXHO CJIE€laTh Yepe3 MEHIO.
Ecnu 3amepxath Mbiib Haj 000 u3 MKOHOK Ha SpeedBar, To Bel yBuaute uto
HOSIBUTCS TOJICKa3Ka, 00BACHAIONIAs Ha3HAUCHNUE JaHHON MKOHKHU.

Nucnextop O0BEKTOB

OcHoBHOe juis1 moHuMaHua MHcnekropa OOBEKTOB COCTOMT B TOM, YTO OH
UCIIOJIB3YETCS ISl M3MEHEHHUs XapaKTEPUCTHK JIFOOOTO 00BEKTa, OpOIIEHHOTO Ha
dbopmy. Kpome Toro, u aJist UBMEHEHUSI CBOUCTB caMOi (DOPMBI.

Jlyuymmii nyTs U1 u3yuenus Mucnekropa 00beKTOB - mopadboTarh ¢ HUM. [l
Hayaja OTKPOWTE HOBBIM MPOEKT, BeIOpaB myHKT MeHio File | New Project. 3atem
nosioxkuTe Ha (popmy 00bekTel TMemo, TButton, u TListBox, kak moka3zaHo Ha
puc.9.
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Puc.9: Ilpocroii 00bekT TForm ¢ komnonenramu TMemo, TButton, u TListBox.



6. ObPABOTKA JAHHBIX B CTYAEHYECKOI'O OTAEJIE

Crynenrckuii otnen Caml'yY um. A. HaBou nmeeT B BOOPYKEHUU KayeCTBE
OCHOBHOTI'O JOKYMEHTA CJIEIYIOIIETO JINCTA!

Kaxxaplif cTyZIeHT 3armojiHaeT 3Ty TabJuIly, U 3Ta TabJuIla BBOJAUTCS B NaMsITh
KOMIIbIOTEpAa. B HmanpHEWIIEM OTOT JOKYMEHT SBISIETCS OCHOBHOM W B HEM
oTpaxkaeTcsi Bce JAeiicTBuEe. B CBsA3M ¢ 3TUM ObLI MOCTaBJIEH BONPOC O TOM, YTO
aBTOMATHU3UPOBATH  3TOT  JOKYMEHT C  HCHOJIb30BAHMEM  COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHUH.

Pemenue Bompoca.

JluniomHast paboTa TOCSBINEHA aBTOMATH3AIMIO pPabOYUX JTOKYMEHTOB
cryaeHdyeckoro otaena CamI[V ¢ ucnonb30BaHMEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTHH.

Jlunimomuas pabora opopmiieHa B BHIE KOHECYHOTO MPOAYKTA, T. €. B BUJIC EXE
daiina. DTO O03HAYAET, YTO HHIHMAIM3AAIUS MPOrpaMM  IPUBOJIUT  JCHCTBHE
cucteMbl. (CHayajia OTKpPBIBACTCS AHMMAIIMOHHOE OKHO C HCIOJb30BAHUEM
CTPYKTYPHBI KJIUIIA OKHO CJIEIYIOIIETO BUA:

MVYMAHOG

[pocpamma

Junaomnan
paboma

Buixoo




B Hem ecTh cBefieHus1 00 aBTOpa M HAYYHOT'O PYKOBOAMTENSA, W UMEETCA TPU
KoMaHiHas kHomka «IIporpammay, «/lunnomuas pabota» u «Beixony. I'maBHOE OKHO
KpacouHo O(GOpPMIIEHO C  HCIOJb30BAaHUEM COBPEMEHHBIX  KOMIIBIOTEPHBIX
TeXHOJIOrui, Takux kak Photoshop 6, CorelDraw 8, Flash 5, Adobe Primer u 1.1.

[IpuBenss Kk JneucTBUIO KoMaHAHYIO KHonKy «lIlporpamma) Bolaem B
uHpopmanmonnyto cuctemy «Talaba». I[lepen Bamm oTkpbIBaeTCs cieayroliee
JTAAIOTOBOE OKHO:

5[ Malumotlar bazasi 11:23:09 !EI

Talabalar hagida ma'lumotlarni

to'plovchi va tahrirlovchi dastur. Tahrirlash

Dastur muallifi: To'raqulov Mansur
Ilmiy rahbar: Jumanov L.
5amDu 2003,

Kiritish

Chigish

OnHo cHaOxxeHo koMaHaHBIMH KHOomKamu «Tahrirlashy ( pemaktupoBanue),
«Kiritishy (o6asnenue), «Chiqgishy (Bbixo) 1 TEKCTOBBIM OKHOM C COJIep)KaHUEM
O TOM, YTO Tporpamma IpeJHa3HaueHa I cOopa W pPEJaKTUPOBAHHUS JAHHBIX O
CTYJCHTAaX U MIMECTCS CBEJCHUS 00 aBTOPE U €ro HayYHBIM PYKOBOIUTEIIE.

HasxxaB He koMmanaHyto KHOTIKY « Tahrirlash » orkpsiBaem napyroe okHo:



4 Ma'lumotlarni tahrirlazh oynasi

Daztur  Malumotlar  v'ordam

[lo'zhizh

Tahrirlazh

O'chinizh

[77]
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Sharifi Tugilgan il

Harnma

OKHO UMeeM pa3aci MCHIO, OKHa BBOJd, OKHO 0T06pa)KeHI/I€ 0a3bl JaHHBbIX, HCCKOJIbKO KOMaHIHbIX

KHOIIOK U l"panI/I‘IeCKOG OKHO.

B wmento «Dastur» umeercs moaMmeHio «O mnporpammey, KoTopas gacT

CBEJICHHS O MPOrpamMMe.

Menio  «Ma’lumotlar» ([lanubie) pemaeT BaxHyR 3amgady. B Hem
cymiectBytor  moameHto  «Saralash»  (CoprmpoBka) wum  «Tartiblashy

(YnopsgounBanue).

Menro «Yordamy (ITomors) oTBeUaeT Ha HEKOTOPBIC BOTIPOCHI MOJIb30BATEIIS,

T.€. OHA CHa0KEHO CIIpaBOYHBIM MaTCpHUaJiOM O CUCTCMC.

OxHo BBOAa CBCACHHA O CTyACHTAX COCTOWUT M3 HCCKOJIBKHX ITYHKTOB, TaKHUX

KakK:

«Familiya» (®amumus), «Ismy (Mms), «Sharif» (OtedectBo), «Kurs» (kypc),
«Guruh» (I'pymma), «Tugilgan yily (T'ox poxaenus), «Tugilgan joy» (Mecto
poxaenus), «Manzil» (Aapec), «Ota-Onay» (CBeaeHus 0 pOIUTENAX).



B3y pacmonokeHo OKHO 0TOOpaKEHUS BBIJICTICHHBIX UM BCEX CTYJIEHTOB CO
BCEMU BBINICYKa3aHHBIMH CBEJICHUSMHU.

3mech KOMaHIHBIMH KHOMKamu  sBisiores  «Qo’shishy  (JloOaBnenue),
«O’chirishy  (Ynanenue), «Tahrirlashy (pemaxktupoBanue), «Saqlashy»
(Coxpanenue), «Hammay (Bce aetictBus).

I'padmueckoe OKHO TmpenHa3zHauyeHO I oToOpakeHus doTtorpaduun
BbIOMpaemMoro cryneHTa. [t cBsi3piBaHus 0a3bl JaHHBIX U (aiina ¢ HoTOoKapTOUKOH
CTyJCHTa CYIIECTBYeT KOMaHJHasi KHomka «Suraty (doro). Haxarusa, koTopoi
MPUBOANUTCS B JCHCTBHE OTKPBHIBAHUE JHAJIOTOBOTO OKHO TIIOMCKAa M BBIOOPKH
Tpebyemoro (aiina (¢aiina ¢ nzodpakeHrueM GOTOKAPTOUKH).

[Tonms3oBarens, BbIOpaB moamento «Saralashy (CoprupoBka), KoTOpBIi
pacrioiioxkeH B MeHio «Ma’lumotlary (JlanHbie) momagaer B JIONMOJHUTEIBHOE
JTMAJIOTOBOE OKHO, Tak Ha3pIBaeMoe «Saralash oynasi» (OkHO cOpTHPOBKH).

¥ Saralash oynasi Ed

Tanlang

lsm j

Familiyva

Sharifi
Kurs

Guruh
L]

I~ Shunga yagin

ok |

31ech TOJIb30BATEIb MOXET IMPOU3BOAMTH COPTHUPOBKY IO KOMITOHEHTAaM:
«Familiya»; «lsmy; «Sarifi»; «Kursy; «Guruhy. BeiOpaB Hy:KHbIC KOMIIOHEHTBI U
HaxaB Ha KHONKy «OK» mojb3oBaTeib BO3BpaIllaeTCs B MPEKHEe OKHO. BBoms
COOTBETCTBYIOIIIME KOMIIOHEHTBI, OH TMOJy4aeT B HIKHEM OKHE IOJHYIO
uHdopmalmio, Koropoe xpanurcs B b/l cucreme.

B HekoTOpBIX caydasx, KOrja IOJIb30BaTe)lb TOYHO HE 3HAET 3HAYCHHUE
BBIOMPAEMOr0 KOMIIOHEHTa, TO OH MOXET BOCIOJb30BAThCS JIOTOJIHUTEIbHBIN
BeIOOpKOIT «Shunga yaqin» (bausko k 3tomy). Hampumep, mosb3oBaTesb, BHIOpaB
komnoHeHT «Familiya» Bocmonb3yeTcsi BBIOOPKOW, TO OKHO COPTHPOBKA MEHSET
CBOM BHUJI U IIPUMET BUJ KaK B PUCYHKE:



&) Saralazh oynasi E3 |
Tanlang

Familiya d

Familiyasi:

I~ Shunga yaqgin

OK

31ech HEO0X0AMMO YKa3aTh HUXKHMIA M BEPXHHUII Mpeaes HOMEPOB IPYIIIbI.
B 3T0M ciiyyae copTHpOBKa NPOM3BOAUTCH MO0 YKa3aHHbIM rpynnam. Ecian
M0JIb30BaTEJI0 HE00X0AMMO NPOU3BECTH COPTHPOBKY MO (pamuJinm, TO 31eCh
HA/10 YKA3aTh NpeesbHOIl 3HaUeHHue NnepBoil OyKBbI , HannpuMep: oT A 10 B niam
or L no P u 1.x1.

Menio “Ma’lumotlar” ( lannbie) umeeT u moamenio “Tartiblash”
(ynopsitounBanue). BoioopoB, KoTopoe oTKpbiBaeM okHo “Tartiblash oynasi”
(okno ynopsinounBanue). OHO cocrour wu3 ABYX ¢peiimoB: Parament
(mapameTphbi) u Tartibi (mopsA0K) " KOMAaH/IHbIX KHOIIOK
“Tartiblash”(ymopsinounsanue), ”Chigish”(Boixopn).

Tartiblash oynasi |

—Parametr————  —Tartihi

 Familiya & O'sish tartibida
T Ism
 Kamayish tartibida
" Sharifi
 Kurs
" Tugilgan sana Chigish

Bo ¢peiime Paramentr pacmonoxxeHsl Takue napametpsl kak: Familiya, Ism,
Sharifi, Kurs, Guruh, Tugilgan sana, koropbie CHaOXeHBI C TMEPUKAIOYATEIICM.
BriOpaB HyXHBII TTapaMeTp, 00XxoauMo nepeitu K ¢perimy “Tartibi”. C momorbsto



sToro (¢peiiMa  ynopsmounBanue mpomsBoguTcs win <O shish tartibida” (mo
yBenunueHuio) uin «Ramayich tartibida» (mo ymensienuro).

Haxarne  xomanmnoit  kuHomku  «Tartiblashy  (ymopsmouuBanue)
BOCIIPOU3BOIMT K YIOPSIOYMBAHHUIO BCEX JJAHHBIX 110 BEIOPAHHOMY METOTY.

Knonka «Chiqgishy (BbIXOa) COOTBETCTBYET K BO3BpAIICHHIO B IPESIKHEE
JIMAJIOTOBOE OKHO.

[Ipu HeoOxommmocTh J00OaBiICHHMS JaHHBIX B BJ  cucreMsl  Hamo
BOCIIOJIB30BaThCs KOMaHIHOM KHOomKoi «Kiritishy (BBox).

Omno otkpeiBaeT okHo «Ma’lumotlarni kiritish oynasi» (OxHo BBoa
uH(GOpMaIK) CIEAYIONIEro BUaa:

Ma'lumol kiiitith opnati I

Talaba hagida ma'lumotlami kiriting

Familya Hurs

\AGnyes | 2
I§ Glruf

Wigpn3 [ E
Sharif Tugilgan yi

| Iﬂ‘l.ﬂ!ﬂﬁ

|Eauz||!um|.u,, Xmwpayts e e

I"""" Saglash l 3 |
Chigizh

OHO COCTOUT U3 HECKOJIBKUX OKOH BBOJA MHPOPMALIUU C KOHKPETHBIMU
Ha3BaHUSIMH, OKHO N300paKEHHS U KOMAaHIHBIX KHOTIOK «Suraty (doto), «Saqlash»
(Coxpanuts), «=2>>» (Cnenyromue) u «Chiqish» (Beixon).

Oxno «Ma’lumotlarni kiritish oynasi» (Oxuo BBOJ2 MH(bOpMaIHK) UMEET
CTEIUATBHYIO CTICHU(PUKY, IO KOTOPOH 0e3 3aroTHeHHS HEKOTOPBIX OKOH BBOJIA
undopmanuu (Hampumep, Familiyay; «lsmy; «Sarifiy; «Kursy; «Guruhy)
komaHHas kHomka Saglashy (Coxpanuts), «=2» (Crnenyroiiue) He
AKTUBU3UPYIOTCHL.

HaxxumaB koMaHIHYI0 KHoOmNKy «Surat» (0oTo) mojay4yuMm AUAIOr0BoOe
OKHO, U3 KOTOPOH BbIOMpaeM HY:KHOIro (paiijia ¢ GoToKkapToOUKOi.







JAKJTIOYEHMUWE

1. MHccnepoBana cTpykTypa HH(POPMAIMOHHBIX CHUCTEM U  TEXHOJIOTUU
nocTpoeHusi 0a3  JIaHHBIX

2. UccnenoBana apxutekrypa CYB]l u monenu moctpoeHusi 6a3bl JTaHHBIX
3. MccnenoBaHbl OCHOBHBIC XapaKTEPUCTUKU HHTErpasibHOM cucteMbl «delphi 6y

4. Pa3paboTaHbl MOJEIM M alrOPUTMbl 00paOOTKa JAHHBIX B CTYJEHYECKOIO
oTAeNe

5. Paspabotanpl mporpaMMHBIE CpeACTBA HH(POPMAIMOHHON  CHCTEMBI
«TAJIABA» B BVY3e u paboTocrnocoOHOCTh HMX TMPOBEPEHHBIH Ha peaIbHBIX
npumMepax



