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MopenupoBaHue AaHHbIX ¢ moMombio Data Modeler 3a 7 gHeu
[DnexTpoHHBIl pecypc]: MeToguUecKue yKa3aHUs K BBITIOJIHEHUIO 1abopaTop-
HBIX paboT / coct.: Munganés U.B. — KpacHosipck, KpacHosip. roc. arpap.
yH-T., 2011, 86 c.

MeTojuueckre yka3aHHWsl TIpe/ICTaB/isieT CO00M PYKOBO/ICTBO IO MO/e-
MYMpoBaHMI0 JaHHbIX ¢ momoIbio CASE-cpenctBa Oracle Developer Data
Modeler.

Yka3zaHus cojepykar onuvcaHue MeTOJOB aHa/lv3a W MPOEeKTUPOBaHUSA
MoZie/ie TaHHBIX B 00beMe, HEOOXOAMMOM ISl TIPAKTUUeCKOW paboThI.
Ha KoHKpeTHOM mpuMepe paccMoTpeHo npuMmeHeHue CASE-cpezcTBa /s
aBTOMAaTH3al[d{ 3TallOB aHa/luW3a M TPOEKTUPOBAHUS PeNSILIMOHHON 0a3bl
JlaHHBIX.

[TpegHa3HaueHO [Jisi CTYAE€HTOB, W3Yyuyarol[UX AUCLUIUIMHBI «Teopus
9KOHOMUUYECKUX UH(OPMALIMOHHBIX CUCTeM», «ba3bl JaHHbIX», «IIpoekTH-
poBaHHe WH(OOPMALMOHHBIX CUCTeM», «MHUPOBbIe MH(POPMAI[MOHHBIE pe-
CYPChI», «YTIpaBieHUe pa3paboTKoi MH(OPMaI[MOHHBIX CUCTeM», «Pa3pa-
O0TKa TporpaMMHbBIX TIPUIOXKeHUM», «IIpakThKa T0 MmoayueHuto rpodec-
CUOHA/IbHBIX YMEHUMW W OnbiTa MOpo(eCCUOHATbLHOW JAesiTeTbHOCTH,
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«ba3el maHHBIX», «Teoprs 3KOHOMUYECKUX WUH(OPMALIMOHHBIX CHUCTEMY,
«MHpopMaloHHbIe CUCTeMbl B ympaBjieHUW», «Pa3paboTka Tporpamm-
HBIX MPUI0KeHUM», «[IpakTHKa Mo MosyuyeHuto MpodecCUOHaIbHbIX YMe-
HUKA U OmbITa MNPOQeCcCUOHATbHON [JeATe/IbHOCTH», «lIpenaunioMHas
npakTuka» no HarnpasieHuto 09.03.03 (2.09.03.03) «IIpuknagHast vH-
dbopmMaTuka», «I IpUHLMITBI TOCTPOEHUSI, MPOEKTUPOBAHUS U SKCILTyaTalliU
MH(OPMAI[MOHHbIX W aHAJIUTUYECKUX CucTeM», «ba3bl JaHHBIX» TIO
HaripaByiedrto 10.03.01 (2.10.03.01) «MHbopmairoHHasi 6e301acHOCTbY,
«baspl [aHHBIX», «VIHTEpHeT IporpaMMHpOBaHKWe» [0 HalpaBJIeHUIO
01.03.02 (1.01.03.02) «IIpuknagHast MaTeMaTUKa U UH(OPMaTUKa».
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BBegenue

PellieHusi 0 BHeJIpeHUM MH(OPMALMOHHBIX TE€XHOJIOTMH JOJ/DKHBI OCHO-
BbIBaTbCAd Ha KOHLIEMLUAX W MOAXOZAAX, MO3BOJISIOLIUX TPEATIPUATUSIM B
ONTUMa/ILHOM 00beMe OBJaZieTh MHGOPMAaLIMOHHBIMU acriekTamu. OTcrozia
HEYK/IOHHBIN pocT TpeboBaHui K mpodecCHOHaTbHONU TIOATOTOBKe Oyay-
MUX creiuanucToB 1o UT, MeHemkKepoB U SKOHOMHMCTOB, K OOHOB/IEHUIO
Cpe/ICTB Y MeTO/IOB 00yueHUsI CTY/IeHTOB.

Co3aHre COBpeMeHHbIX WH(OPMAI[MOHHBIX CUCTeM Mpe/ICTaB/sieT CO-
Ooit croXKHYIO 33/]auy, pellieHre KOTOpoi TpebyeT MpruMeHeHUs! Crielfiaib-
HbIX MHCTpyMeHTOB. K HuUM otHOocsATcss CASE-cpezncTBa, KOTOpbIe MMO3BO-
JISTFOT CHUCTEeMaTHU3WpOBaTh M aBTOMATU3HMPOBATh BCe 3Tarbl pa3pabOTKu
ITPOrpaMMHOI'0 00eCIieueHusl.

MoienpoBaHue AaHHBIX — 3TO Cpe/iCTBO hopMaibHOTO cbopa ZaHHBIX,
OTHOCSIIITUXCS K OM3HeC-TIpolieccy KOHKPeTHOTO TIpeArpusiThs. Mopesu-
pOBaHWe SIBJISIETCS OJHUM W3 TJIaBHBIX HAa CErOAHSIIHAU J€Hb NMPUEMOB
aHa/ii3a, OCHOBaHKEeM, Ha KOTOPOM CTPOSITCS PeJiIsILIMOHHbIe 6a3bl JaHHBIX.

B HacrosiiemM 1mocobruy pacCMaTpUBAETCSI TEXHOJIOTUSI MO/Ie/THPOBAHMUS
¢ momoiso CASE-cpenctBa — Oracle Developer Data Modeler.

[Taket Oracle SQL Developer Data Modeler npeacraB/iser coboit yHuU-
BepCa/ibHbIU, MOJTHOCTbK0 aBTOHOMHBIM UHCTPYMEHT C TIOAJeP>KKOU JIOTH -
YeCKoro, pesiiOHHOTr0, MHOTOMEPHOI'O MO/ e/TMPOBaHUSI U MOJEIUPOBa-
HUsI TUTIOB JIaHHbIX. BO3MO>KHOCTb KOHCTPYHUPOBaHUS MO/jie/iel JaHHbIX Ha
pa3HbIX YPOBHSIX MO3BOJISeT CHOPMHUPOBATH MCUYEPMbIBAIOIME KOHILIET-
Tya/lbHble O/OK-cXeMbl CBsi3eli Mexay cymHoctsMu ERD  (Entity
Relationship Diagram) u mpeBpaTuTh UX B paboune pesiiiiOHHbIE MOZE/N
JlaHHBIX.

Pa3ziesieHye peisiiiiOHHON U (GU3UUECKOM MOZe/IH TI03BOJIeT pa3paborT-
yrKaM Ha 0a3e eJJMHCTBEHHOW pessi[MOHHOW MOJieJid CO3/JjaBaThb pasHbIe
dusrueckre MoOJeMY JaHHbIX [Jis pa3HbIX LieneBbix cepBepoB CYB/I,
Bktouass Oracle Database, IBM DB2 V7 u V8 gnsa nnatdopm Linux,
UNIX u Windows, matiHbperiMbl OS/390, a Takke Microsoft SQL Server
2000 u 2005.

ITaket Oracle SQL Developer Data Modeler niogaep>xviBaeT BeCh Jyaria-
30H (hM3UUEeCKUX OMNUCaHWuM [s1 6a3 JaHHBIX, B TOM UMCJ/e JIOTUYecKue
pasziesibl, Pojid U Tab/JMUHBbIE TIPOCTPAHCTBA, C YUETOM KOHKPETHOUW Bep-
cuu B/l B cucremax ¢ pasHeima CYB/l oT pa3Hbix npousBogurenier. Kpo-
Me BCEero MpoyYero, HOBbIM MaKeT MOJTHOCTbI0 UHTErPUPYETCS C MOMYJIsIp-
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HOM BU3ya/ibHOM cpefioii pa3paboTku 6a3 maHHbIX Oracle SQL Developer,
M03TOMY pa3paboTUUKK MOTYT ObICTPO OTKPBITh U TIPOCMOTPETh PaHee CO-
3/laHHble CTPYKTYpbl B/I, a Tak)ke MOTYT BBIMOJIHUTH 3allpOChl, 3alyCTUTh
dbopMUpOBaHUe O0TUETOB U3 PENO3UTapHUsi OTYETOB U T. [.

[Taketr Oracle SQL Developer Data Modeler moagep>xuBaetT paboTy co
Bcemu pegakiusmu CYB/l Oracle Database 11g B omepaljiOHHBIX CUCTe-
Max Windows, Linux u Mac OS X [14].

YKazaHus BK/IIOUAOT CJIe/IyIOLLYe pa3/esibl:

1-i 1eHb — TIOCBSIIEH OCHOBHBIM TTOHSTHSIM pa3paboTKH HHGOPMAIMOH-
HBIX CUCTEM.

2-11 IeHb — BBOJUT B MUD pe/si[UOHHBIX 6a3 JaHHbIX.

3-11 IeHb — 3HAKOMCTBO C TeXHOJIorHeid pa3paboTku nH(POPMaI[HOHHBIX
cUcCTeM, npeajgaraeMod Komrnanued Oracle, B TOM umcJ/ie aHBI TIOIIArOBbIe
MHCTPYKIMU 1o yctaHoBKe Oracle SQL Developer Data Modeler, Oracle
SQL Developer, Oracle 10g XE.

4-11 u 5-1 IHU — TIOCBSIIIIeHbI TTPaKTUUeCKol paboTe MO CO3/IaHUIO JIOTH -
YecKOM MOjleJId [JAHHBbIX KHUIOM3[aTe/IbCKOM KOMMAHWKM C TMOMOIIbIO
Oracle SQL Developer.

6-i1 IeHb — ITOCBSIIEHBI ITPAKTUUECKOM paboTe IO CO3/JaHUI0 peIsi[OH-
HOM MO/IeJId JaHHBIX KHUTOU3JaTebCKOM KOMMNaHuU ¢ nomolbo Oracle
SQL Developer Data Modeler.

7-ii meHb — TIOCBSIIEHBI MPAKTHUEeCKOi paboTe 1o co3maHuio (pusnue-
CKOM MO/Ie/TM JaHHbIX KHUTOM3/1aTe/IbCKOM KOMIaHuM € nmoMolpio Oracle
SQL Developer Data Modeler, Oracle SQL Developer, Oracle 10g XE.
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1-i1 pesb. Pa3paboTka nHpOpMaLMOHHBIX CHCTEM

Enb pacrert nepep JBOPLIOM,
A 1oz Hell XpyCTa/IbHBIA [10M;
besika Tam KMBeT pyuHas,

[a 3areiiHu1]a KakKasi!

benka neceHku roet

[la opeliku BCe rphbI3eT,

A opelKku He MIPOCThIe,

Bce ckop/yrikuy 30/10ThIe,
Anpa — ynCTBIV U3YMPY,..

A. C. IlywkuH. Ckaska o yape
CanmaHe

1.1. A6cTpakiumn

Pa3paboTka MHQOPMALIMOHHOW CUCTeMbl 00si3aTeNlbHO BKJIFOYAeT Co37a-
HUe Pas/IMuHbIX Mogesield. UTO Takoe mozesnb? B IMPOKOM CMBbIC/Ie, MO-
7ieib — ecTb pe3yJ/ibTaT KOPPEKTHOTO0 BOCIIPOM3BeeHHs KaKUM-/Ii00
crniocoboM WM CpefCcTBaMM Pa3UUHBIX 00BEKTOB (B TOM UMCJie TpoLiec-
COB U SIBJIEHUI peabHOTr0 MUPA WA MBIC/IATETbHOU JesiTe/TbHOCTU Yesio-
Beka). Mojenu SBASIIOTCS, C OJHOM CTOPOHBI, MPOAYKTOM M3y4YeHUsi
CBOWCTB COOTBETCTBYIOLIUX OOBEKTOB, C JPYroi, CIy)KaT UHCTPYMEHTOM
AJ1s1 yryiy0JsieHyst 3HaHUM O HUX, a TakK)Ke pellleHU MPUK/IaJHbIX 3a/1ay.

Mogenb TecHeliuM oOpa3oM CBsizaHa ¢ abcTpakuuyeid. AGCTpakius —
03HauaeT OyKBa/lbHO OTBJIeUeHUE, TO eCTb UCK/IIOUeHNe U3 PacCMOTpPEeHUs
yero-to. M Bcskasi Mojiesib — 3T0 abCTpakKiiysi, TO eCTb OTB/eUeHUe OT TeX
SIB/IEHUM peabHOrO WM WJeanbHOr0 MHUPA, KOTOpbIe Hac B JaHHbIA MO-
MEHT He UHTepeCytoT.

Ho cpeau pa3paboTuvkoB MH(GOPMALIMOHHBIX CUCTEM HepeJKO TPaKTH-
KyeTCsl «TeXHOJIOTMUeCKM KOHCTPYKTUBMCTCKWW» MOJXOJ K CBOed Jesi-
TeNbHOCTU. JIOAW YB/IEKAKOTCA YKWCTO TEXHUYECKMMH PpeLIeHUsSIMA THUIMa
«KakK MOJIyYUTh TaKOK-TO 3Q(PEeKT B HOBOU BEPCUN», «KaK COeJUHUTb OZHO
C Apyrum» u T. m. Pa3paboTka vHGOpPMalMOHHON CHCTeMbl MPU TaKOM
MO/[X0/le UaCTO BUJUTCS Kak 1o00p KoOMOWHALIMY M OpraHM3aliysi B3auMo-
JeNCTBUSI TEXHOJOTMUYECKUX pellleHU, TIpeoCTaB/IsIOIMX BO3MOYKHOCTh
BBIMIO/IHeHUs TpeOyemoii 3afaun. OfHAKO, HY)KHO TOMHUTb, UTO, KpPOMe
TeXHUUeCKOW KOHKPeTHKH, He MeHee BayKHbI abcTpakumu [1].

B 1o/ib3y Hay4HbIX abCTpakiMii MO>KHO BCIIOMHUTh, UTO UH(OpMaTHKa
(computer science) o6beuHsieT B cebe TpU COCTaBJISAOLME: HAYKY, TEXHO-
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JIOTUIO U MpakKTUKy. [To3TOMy 1ipu paboTe B KOMITbIOTEPHOM 00/aCTU OT-
peliieHre XOTs ObI OZIHOM M3 3TUX COCTAaBJISIOLIYIO HeXKeaTebHO. B 6a3zax
JJAHHBIX 3TO yYTBEpP)KJEHWe OTpakaeTcsl B ABOMCTBeHHOM npupoge CYB/I:
¢ ogHor cTtopoHbl CYB/I — C/I0)KHO YCTPOEHHBIU M HACBIL[EHHBIM TEXHO-
JIOTUYECKUMU PEIIeHUIMU WH)XeHEPHBIM MPOJYKT, a C IPYyrol CTOPOHbI —
WHCTPYMEHT MO/ie/IMpOBaHus MpUKIafHoN obnactu. be3 kauects CYB/I
MMeHHO KaK MHCTpyMeHTa MOJie/TMPOBaHUsI O HUX MOKHO 3a0bITb.

[TepeuricTuM HEKOTOpbIe BU/bI aOCTpPaKIUii, KOTOpble B TOW WM WHOM
CTereHu, SIBHO WM HesIBHO, HO 00si3aTe/TbHO TIPUCYTCTBYIOT B pa3paboTke
KOHKDETHOW MH(OPMAaLIMOHHOW CUCTeMBbI: MaTeMaTHhUYecKasi MOJe/b, perisi-
LIMOHHAasg MoJelb, MoJenb JaHHbIX SQL, Mozens CyIL{HOCTb-CBA3b,
00beKTHasi MOZIe/Tb.

[ToHumaHue abCTpakiuii — eCThb TIPeAINOChIKa IPAaMOTHOM pa3paboTKu
MH(OPMaI[MOHHBIX CUCTEM.

1.2. CBoMCcTBA U KOMIIOHEHThI HH(POPMALIUOHHBIX CUCTEM

Mel oripefie/iiii MOZie/ib Kak OJIMH U3 UHCTPYMEHTOB, UCMOJIb3yeMblii B
CO3aHUM MH(OPMALMOHHBIX CUCTEM. A UYTO Takoe MH(GOPMAaLIMOHHAsT CHU-
crema?

HauHem c uctopuu. Kak n3BecTHO, BO3HUKHOBEHHEe KOMITbIOTEPOB T/aB-
HbIM 00pa30M CTHMYJ/IMPOBA/IOCh HEOOXOAUMOCThIO MPOBE/IeHsI paCUeTOB
JJIsl CO37IaHUS SI/IePHOT0 OPY’KUsI U PaKeTHOM TexHUKU. O6bembl Tpebye-
MbIX BBIYMC/IEHHWM TIPOCTO He T03BOJIS/IM MPOM3BECTU UX B MpUeM/IeMOe
BpeMsl TPaJULMOHHbIM KOJIJIEKTUBOM PacueTUMKOB.

OpHako cpa3y ke Ha TIOosiBJieHMe KOMITbIOTePOB 00paTH/IM BHUMaHUe
busHecmeHbl. Kak TmpaBu/IO, B TpakJaHCKOM Ou3Hece He TpebyroTCs
Oosbliie pacueTbl. OCHOBHOM Mpob/emMol B HEM SIBJISIFOTCSA OObeMbl WH-
dopmaiiuu, KoTopble Heo6x01UMO cobHpaTh, Ha/le)KHO XpaHUTh U Oflepa-
TUBHO obpabatbiBaTh. [losiBieHre WH(OPMAIMOHHBIX CUCTEM,,0CHOBHBIM
Ha3HaueHWeM KOTOpbIX ObLIO pellleHue 3Tou mpobsembl, OBIZIO OTBETOM
KOMITbIOTEPHOIN MHAYCTPUM Ha TpeboBaHue Mupa 6u3Heca [6].

udopmaionHon cuctemor (MC) Ha3biBaeTcsi mporpaMMHO-arIapar-
HBIM KOMILIEKC, (PYHKL[MOHUPOBaHWE KOTOPOTrO COCTOUT B HaZle)KHOM Xpa-
HeHUW WHGOPMaIUKM B B MaMSITU KOMIIbIOTepa, BBIMIOTHEHUH Crieljuduye-
CKUX [IJI1 KOHKPeTHOM mpeAMeTHOW o6siacTu mpeobpa3oBaHuii nHGoOpMa-
I[UM Y BBIUUC/IEHUH, TIpeJOCTaB/IeHuu yI00HOTO U JIeTKO OCBaeMOro UH-
Tepdetica.
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Ob6sacTy prMeHeHUs TH(OPMAaLIMOHHBIX TIPUIOXKeHUIN pa3HOOOpa3HbI:
CTpaxOBaHHe, TPaHCIOpPT, oOpa3oBaHue U T. 1. TpyAHO HaliTu 0b1acThb fe-
JIOBOM aKTHBHOCTH, B KOTOPOI Cero/iHs MOYKHO Ob1/10 ObI 000MTHUCH Oe3 HC-
M0JIb30BaHUs1 UH(OPMAI[MOHHBIX CUCTeM. VI KOHeUHO, B 3aBUCHMOCTHU OT
KOHKDeTHON o0/acTé TipuMeHeHusi WH(POpPMal[MOHHbIE CHUCTeMbl OUeHb
CUJIbHO Pa3/IMYaroTCs 10 CBOMM (DYHKIIUSIM, apXUTEKType, peasr3aliii.

Ho MOXXHO BBIZIEJIUThH /IBa CBOMCTBA, KOTOPBIE SIBJISIOTCS OOIIMMU JJis
BCeX MH()OPMALIMOHHBIX CUCTEM:

JTrobas IC mpeaHa3HaueHa it cOopa, XpaHeHUs: M 00paboTKH HHMOP-
Maiuu. [TosTomy B ocHoBe /it060oi VIC /iexXuT cpefia XpaHeHUs U I0CTYTa
K AaHHbIM. Cpefla — COBOKYITHOCTb PeCypCOB, MpeJoCTaB/isieMbIX B PacIio-
psbKeHUe To/b30BaTensi cucteMbl. Cpefla Zilo/bkHa 00ecreunTh YPOBEHb
HaZIe>KHOCTH XpaHeHHUs U 3(h(PeKTUBHOCTh AOCTyTa, COOTBETCTBYOLME 00-
nactu nipumenenus VC.

NC opHeHTHPYIOTCS Ha KOHEeUHOTO T0/Ib30BaTesIsl, Harpumep, Oyxraii-
Tepa. Takue Mosb30BaTeM MOTYT ObITh OUeHb a/leKU OT MUPa KOMIIbIOTe-
poB. [Insi HUX TepCOHANbHBIA KOMIBIOTED — BCEro JMIIb Opyaue cob-
CTBeHHOM npodeccroHanbHoM AesitenbHOCTU. [ToaToMy MC 06s13aHa 0671a-
[aTh TIPOCTBIM, YZOOHBIM, JIeTKO yCBauBaeMbIM HHTep(eiicoM, KOTOPbIi
JIOJDKEH TIpe/IoCTaBUTh KOHEUHOMY T0/Ihb30BaTe/t0 BCe HeoOXouMmble s
ero paboTel (PyHKIMM, HO B TO ’Ke BpeMsi He JjaTh €My BO3MO>KHOCTb BbI-
MOJIHATb KaKue-To JIMIIHUe AeldcTBUsl. OObIUHO 3TOT MHTepdeiic sIBaseTcs
rpayueckum: ¢ MeHr0, KHOMTKaMH, MoZCKa3KaMu U T. II.

NOns  dyskiponyupopanus MC HeobXoAMMBI CAeAYIOIMHE OCHOBHBIE
KOMITOHEHTHI:

B 0a3a JaHHBIX;
cxema 0a3bl JaHHBIX;
cucTeMa yrpaB/eHus 0a3oi JJaHHbIX;

TIPUJIOKEHUS;
T0JIb30BaTe/Iy,
TeXHUUeCKUe Cpe/iCTBa.

PaccMOTpUM KPaTKO KaXKZbi M3 3TUX KOMIIOHeHTOB. HauHeMm c 6a3bl
nanHbIX. CyIiecTByeT HeMalsio ee orpefiesieHuid. BoT HecTporoe oripe/iesne-
Hue B/l, kotropoe [leiit (C. J. Date), oauH 13 U3BECTHBIX KCIIEPTOB B 00-
nactu 0a3 JaHHBIX, AaeT B Hauase cBoero yuebHOro Kypca: «ba3y JaHHBIX
MO>XHO pacCMaTpuBaTh Kak rojjo0re 3/IeKTPOHHOM KapTOTeKH, TO eCTh
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XpaHW/IUIIle A/ HeKOTOporo Habopa 3aHeCeHHBIX B KOMITbIOTep (aiinoB
TaHHBLIX» [5].

Torga mosydaeTrcs, uTo 6a3a JaHHBIX — 3TO MPOCTO KOJIOCCA/IbHBIN Ha-
6op AaHHbIX? [la, MHOTHe /IOAU Tak U AymatoT. Ho daiin MoxeT cozep-
)KaThb JOBOJILHO 00JIbIIIOe KOJIMUECTBO JaHHBIX U He ObITb 0a30M /JaHHBIX.
BakabiM cBoiicTBoM B/l siBisieTcs To, uTo 6a3a JaHHBIX MOKET ce0si OIu-
caTb. MOXKHO CKa3aTh, UTo b/l ob6s3aTenbHO CO/Iep>XKUT — AaHHbIe U MeTa-
JlaHHble. /lTaHHbIe — 3TO JaHHbIe T10JIb30BaTeIsd UK NpeArpUATUs, UCTIOJIb-
3yIOLL[er0 CUCTeMY, U CBA3aHHbIE C ero JesaTe/bHOCTbIO. Haripvmep, naH-
Hble 0 MPOAYKLMU, cueTax, KOpoBaxXx. MeTaJjaHHble — 3TO [JaHHbIe O [laH-
HBbIX WM cxeMa 06a3bl JaHHBIX, KOTOpasi OMHCHIBAET CTPYKTYPY OOBIUHBIX
JAHHBIX U aeT 0 HUX (yHAaMeHTa/lbHY0 uHGopMaluio. OObIUHO MBI He
BUAUM 5Ty CXeMy, TOTOMY UTO OHA CIpsATaHa OT HaC IPOrpaMMHBIMU
CcpejCTBaMU.

[Tosib30BaTesieli MOXKHO pa3/ieIuTh Ha TPU OoJbliive TPYIIIbI: MPUK/IA/]-
HbIe [IPOrPaMMUCTHI, T10/1b30BaTe/I, aJMUHUCTPATOPHI.

[TpuKnasHble TIPOrPaMMUCThLI — OTBEYAIOT 3a HanMcaHue OM3HeC-TIPUIIo-
JKeHUH, UCTOoJb3YyIIUX 0a3y JaHHBIX (Hampumep, TIpUIOXKeHHe 10 aBTO-
MaTu3alii MapKeTuHra). [Ipuio)KeHus BBITIOJHSAOT HAaJl JaHHBIMA CTaH-
JlapTHBIE OTeparjuM: BLIOOPKY CyIljeCcTBYIoIel nHpopMallii, BCTaBKY HO-
BOI MH(oOpMalWY, yJaneHre Wi 0OHOBJIeHHe CYIeCTBYoIei nHdopma-
1. Bce 3TM QyHKIMY BBITIOTHSAIOTCS Yepe3 COOTBETCTBYIOIIMHI 3alpoC K
CYDB/I.

KoHeuHble 110/1b30BaTe iy (HarpuMep, MeHepkep) — paboTtaroT ¢ uHbOp-
MalOHHOW CHCTeMOI Hernocpe/ICTBeHHO uepe3 pabouyl0 CTaHLMIO WU
TepmuHai. Ilosib3oBartesnpb mosiydyaetr goctyn K B/I, WMcCrionb3ysd OOHO U3
TIPUIOKEHUN.

B B34 € TeM, UTO JaHHbIE — OJJHA U3 TJIABHbIX LIEHHOCTEU TIpe/IIpUsi-
THSI, a/MUHUCTPATOP JaHHBIX I0/DKeH pa30upaThCs B IAHHBIX U TIOHUMAaTh
HY>KIbI [IPeATIPUATHS 10 OTHOLLUEHUIO K JaHHBIM Ha yPOBHEe YIIpaB/IeHUs
BBLICIIIETO PYKOBO/ICTBA TpeANpUsTHs. B ero 06s13aHHOCTH BXO/AT: TIPUHU-
MaTh pellleHus], Kakye JaHHble HeoOXoAuMo BHOCUTE B B/], oGecnieurBaTh
Mo/i/lep>KaHue TIopsiiKa TIPYU MCIO0J/Ib30BaHUM UX TIOC/Ie 3aHeceHUsl B 0Oa3y
JIAHHBIX.

TexHUUeCKUM CIeluajucToOM, OTBeTCTBEHHBIM 3a peaiM3aliuio pellie-
HUMN a/MUHUCTPATOpPa AaHHbIX, siBasieTcs: aamuHuctpatop b/, Ero pabota
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3aK/IrouaeTcsl B co3fiaHuy camoii B/l 1 TeXHMUYeCKOM KOHTpoJie , Heo0xo-
JIMMOM [1J11 OCYILL[eCTB/IEHUsI PellieHU a]IMUHUCTPATOpPa JAHHBIX.

Mexnay cobcrBernHo B/I (T. e. JaHHBIMM) U T10/Ib30BaTe/ISIMH pacriosiara-
eTCsl YpOBeHb MPOrpaMMHOro obecrieueHus1 — CCTeMa yIipaB/ieHUs 6a3oii
JMaHHBIX. Bce 3ampock! nmonb3oBarteneit Ha gAoctyn K b/ obpabatbiBatoTcst
CYbB/.

CYB/l BaxKHBIHN, HO He eITMHCTBEHHBIN KOMIIOHEHT TTporpaMMHOro obec-
neueHuss VIC. Cpeau Apyrux — yIOMSIHYTbIe Bbillle OM3HEC-TIPUIOXKEeHUS,
ytuiutbl, CA3E-cpeacTBa, reHepaTOpbl OTUeTOB U (POPM U T.J,.

TexHHUuecKre cpe/iCTBa MHPOPMalMOHHBIX CUCTEM MOT'YT BK/IFOUATh:

B Cpe/|CTBa BBIUMC/IUTETBHOW TEXHUKH (CepBepHOe 000pyZioBaHHe, pa-

Ooune CTaHILIUU, TIPUHTEPHI U T.[.);
B JIOKa/IbHbIe BHIUUC/TUTE/IbHbIE CeTH;
KOTIMPOBAJ/IbHO-MHOXKUTE/IbHYIO arraparypy;
B cpexacTBa CBs3U (yupexxzaeHueckre ATC, KaHasbl CBSI3U U KaHA/TbHOE
obopyaoBaHue, TenedoHbl, haKCUMUIbLHBIE arrapaTbl, MOOUIbHBIE
Ccpe/iCTBa CBSI3M).

1.3. ’)Kri3HeHHBIH UK/

OpnuM 13 6a30BBIX MOHATUM MeToAosoruu paspabotku MC sBnsieTcs
TIOHSTHE JKU3HEHHOT0 1[UK/Ia ee mporpaMmHoro obecneuenus: (JKL I1O).

JKvi3HeHHBIN ITMKJ MPOrpaMMHOTO oOecriedeHUs — 3TO HeTpepbIBHbIN
Tpoliecc, KOTOPbIM HauKWHAeTCsl C MOMeHTa TPUHSTHS pellleHus1 0 HeobXxo-
JAMOCTH €ro CO3/aHWs U 3aKaHUMBAETCS B MOMEHT ero I0JIHOrO U3bSATUS
Y3 9KCIITyaTaLuu.

OCHOBHBIM HOPMAaTUMBHBLIM JOKYMeHTOM, perjiameHTUupyroium XKII I10,
sABsieTCsl MexKaAyHapoaHblv ctaHgapT ISO/IEC 12207. CtaHgapTt onpeje-
nsiet cTpyktypy KL, comep kaiyro mpoLecchl, IeUCTBUS U 3aJjauu, KOTO-
pble JJO/KHBI OBITh BBITIOJIHEHBI BO BpeMs co3zaanus I10.

Crpyktypa XKII ITO 1o crangapty ISO/IEC 12207 6a3upyeTcsi Ha Tpex
rpymnrax rpoLeccoB:

B OCHOBHBIE TIpPOlleCChl: MpUOoOpeTeHHe, TOCTaBKa, pa3paboTka, 3KC-

TIyaTanus, COPOBOXK/eHUE;

B BCrioMoraTesibHble TIpOLleCChl, ObOecrieurBaroOIe  BbIIOJTHEHUE
OCHOBHBIX MPOLIECCOB: JOKYMEHTHPOBaHUe, yIipaBjieHHWe KOH(Ury-
paiuei, obecrieueHre KauecTBa, Bepu(uKallys, aTTecTalys, oljeHKa,
ayJIuT, perieHue mpobem;
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B OpraHu3alMOHHbIe TPOLIeCChl: yIIpaB/ieHWe T[POeKTaMU, CO3JaHue
MH(PaCTPYKTYypbl TIPOEKTa, OrpejesieHue, OLeHKa U yayulleHue
camoro JKII, obyueHue.

PaccMOTpUM KpaTKO HEKOTOPbIE U3 STUX MPOLeccoB [2].

Pa3paboTka — BK/ItOUaeT B ce0si Bce paboThl 1o co3zanuto 10 B coot-
BeTCTBUU C 3a/IlaHHBIMU TpeOOBaHUSIMH, BK/ItOUast 0(hopmiieHre MPOeKTHOM
M 9KCIUlyaTal[MOHHOW AOKYMeHTalluu, MOJr0TOBKY MaTepuasioB, He06Xo-
IUMBIX [Iji TIPOBEPKU PabOTOCTIOCOOHOCTH M COOTBETCTBYHOIIEr0 Kaue-
CTBa MPOrPaMMHBIX MPOAYKTOB, MaTeprasioB, HeOOXOAUMBIX I/ OpraHu-
3aLyy 00yuyeHUs iepcoHarna.

Pa3pabotka I10 BK/touaeT B ce0si, Kak MpaBUJIO:

B aHa/wm3;

B TIPOeKTUPOBaHUe;

B peasM3alyio (MpOrpaMMuUpOBaHue).

OKCILTyaTalusi — BK/t04aeT, B cebst paboThbl 110 BHEIpEHHI0 KOMITOHEH-
ToB [1O B 3KcrTyaTaljyto, B TOM urc/ie KOHQUrypupoBaHve 6a3bl JaHHbIX
1 pabounx MecT ToJib3oBaresel, obecrieueHre 3KCITyaTallMOHHON JJOKY-
MeHTal[uel, poBe/ieHre oOyueHUs] MepcoHana U Herocpe/ICTBEHHO JKC-
TMjIyaTtalyioo, B TOM UMC/e JoKaau3alusi mpobsieM UM yCcTpaHeHue MpUYWH
VX BO3HUKHOBeHMs, Mogudukanuio [10 B paMKax yCTaHOB/IEHHOI'O perJia-
MEHTA,OATOTOBKY TIPeJJ/IOKEHUH MO COBEPIIEHCTBOBAHUID, Pa3BUTHUIO U
MO/IePHU3aLA CUCTEMBI.

ObGecrieyeHre KayecTBa IpPOeKTa — CBsi3aHO C rpobiemamMu BepudmKa-
LIUU, TIpoBepKy U TectrupoBaHusd [10.

Bepu@dukarnus — 3T0 npoLecc onpeie/ieHHs TOr0, OTBevaeT JIM TeKyllee
COCTOSIHMe pa3paboTKU, JOCTUTHYTOe Ha [JaHHOM 3Tarie, TpebOBaHUSIM
3TOoro 3tamna. [IpoBepka MO3BOJIsIET OLIEHUTb COOTBETCTBUE MapaMeTpOB
pa3paboTKh UCXOAHbIM TpeboBaHUsM. [IpoBepka YaCTMYHO COBMAZAeT C
TeCTUPOBaHHEM, KOTOPOE CBS3aHO C OIpe/ie/IeHUeM pasjinuuid Mexxay Jem-
CTBUTE/IBHBIMUA U 0XKWJAeMbIMU De3y/ibTaTaMy M OL|€HKOW COOTBETCTBUS
xapakTepuctuk 10 ucxoaHbiM TpeOOBAHUSIM.

Y1ipaBsieHHe NPOEKTOM — CBS3aHO C BOIPOCaMU IJIaHUPOBaHUS U Opra-
HU3alMU paboT, Co3[aHUs KOJUIEKTUBOB pa3pabOTUMKOB M KOHTPOJIS 3a
CPOKaMU U KaueCTBOM BBITIO/IHsEMbIX pabor.

TexHuueckoe W OpraHU3al[MOHHOE O0ecrieueHre TIPOeKTa — BK/IHOYaeT
BbIOOD METOZIOB M UHCTPYMeHTa/IbHbIX CPe/ICTB [/Isl peaiv3aljuu MpOoeKTa,
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ornpejie/ieHue MeTOJOB OMNUCAHUS TPOMEXYTOUYHBIX COCTOSIHUM pa3pa-
60TKH, pa3paboTKy MeTO/I0B U CpeACTB ucibiTaHui 10, oOyueHue repco-
Hasa.

KaxkpIi mpoLecc xapakTepru3yeTcs OrpeeleHHbIMU 3a/lauaMy U MeTO-
JlaMy UX pelleHus, UCXOAHbIMU [JaHHbIMU, IOJIyUeHHbIMU Ha TIpeJbiay-
meM sStare, U pesyabratramu. KL II0 HOCHT WTepaLMOHHBIN,XapaKTep:
pe3y/ibTaTbl OUepeJHOro 3Tara 4acTo BbI3bIBAIOT U3MEHEHUSI € TIPOEKTHBIX
pellieHUsX, BbIpabOTaHHBIX Ha 00/iee paHHUX 3Tarax.

1.4. AHanu3

AHasu3 sIBJIIeTCSl COCTAaBHOM YacThbiO pa3paboTKu MHGOPMAaI[MOHHOM CH-
cTeMbl. AHa/iu3 — 3TO TO/POOHOe WUCC/Aef0BaHUe OU3HEeC-TPoLeCCOB
(byHKUMI) ¥ UHGOPMAILMH, HeOOXO0JUMOM /IS BLITIOTHEHHUST 3TUX (YHK-
11l (CyIiHoCTeM ¢ ux aTpubyTaMu U CBsI3siMHU). Mozie/lMpoBaHUe SIBJISIeTCS
OCHOBHBIM TIpMEMOM aHanu3a. [103ToMy MeTo/bl MOAEIUPOBaHUS CUWTa-
IOTCS YacTbIO aHaimm3a [3].

AHa/MMTUKK cOOUparoT U (PUKCUPYIOT UH(POPMALIUIO B ABYX pa3HbIX, HO
B3aMMOCBSI3aHHBIX (POpMax. ITO:

B byHKIMY — uHMOPMaIUs 0 COOBITUSIX U MpoIjeccaxX, KOTOPbie MPOUC-

XOIaT B Ou3Hece;
B CyIIHOCTU — UHGOPMal[Us O «BelllaX, UMelIIUX 3HaueHue JJis npe/i-
MPUSITHSA, O KOTOPBIX UTO-TO U3BECTHO».

BoT ABa BU/la KJaCCMYECKUX Pe3y/IbTaTOB aHaIM3a:

M uepapxus GYyHKIUNA, KoTopass pa30uBaeT TpollecC 06pabOTKM Ha

byHKIIH;

B Mo/Jie/ib CYI[HOCTb-CBSI3b, OXBaThbIBalOIlasi BCe CYIJHOCTH, UX aTpH-

OyThI U CBSI3U MEXIY HUMHU.

1.5. IIpoekTUpoBaHue

[TpoeKkTHpOBaHHe BBHITIO/HAETCS Ha OCHOBE JIAHHBIX aHa/M3a U OXBATbI-
BaeT TPU OCHOBHbIe 00/1aCTH:

B TIpoekTupoBaHue cxeMbl 0a3bl ZAHHBIX — HAa OCHOBAaHWUM MOJIEJIH,
pa3paboTaHHOM Ha 3Tarie aHaiM3a. CxemMa COZIep>XKUT OIMCaHue KOH-
KpPeTHBIX Tab/uI], TIpe/icTaB/IeHU, UH/IeKCOB, OTPaHUYEeHUM, TpPUTTe-
pOB, KOTOpbIe OyayT peann3oBaHbl B Oa3e /JaHHBIX.
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B [IpoekTHpoBaHMe KOHKDETHBIX 35KpaHHbIX (DOpM, OTUETOB U IIPO-
rpaMM, KOTopble OyAyT COMpOBOXKAaTh AaHHbIe B B/] u obecreun-
BaTb BBITIOJIHEHHE 3allPOCOB K 3TUM JaHHbIM.

B [Ipu ompezeneHHBIX 0OCTOSITE/NILCTBAX B IMpOIjeCCe MPOeKTUPOBAHUS
He0OX0/IMMO YUHTBhIBaTh KOHKPETHYIO CPely WU TeXHOJIOTHIO — TO-
MOJIOTUI0 CeTH, KOH(UTypaluio arrapaTHbIX CpeJCTB, WCI0/b30Ba-
HUe apXUTeKTYyphbl KJMeHT-CepBep WM TMapasiienbHol 00paboTKw,
WJIA pacrpe/e/ieHHOW apxXuTeKTypbl b/I.

MOXHO CKa3aTb, UTO TIPOEKTUPOBAHHWE — 3TO TIOMCK Y/OBJIETBOPEHUS
(byHKIMOHA/IbHBIX TpeboBaHUN CpefiCTBAMU MMeEOILeCsl TeXHOJOTUM C
y4eTOM 3a/laHHbIX orpaHrueHui [8]. Kakue 3To orpaHnueHusi? 3TO MOXKET
ObITH MaKCHMaJ/IbHOe BpeMsi, OTIYIIIeHHOe Ha ITPOeKT WM MaKCHMaJbHOe
KOJTMUEeCTBO JieHeT, KOTOpOe MO>KeT ObITh Ha Hero roTpayeHo.

1.6. Peanu3anusn

[Io 3aBepllieHMHM WCXOJHOTO TIPOEKTHMPOBAHUA CJleflyeT 3Tall peajusa-
UM, Ha KOTOPOM CO3[ar0TCd M TEeCTUPYIOTCA TMpOrpaMMHbIe MOAYJIH,
oripefiesieHHble TIPU MPOEKTUPOBAHUU. [JIaBHBIMU pe3yJ/ibTaTaMU 3ITOrO
Tara SIBJSIOTCS MOAY/IU UCXOAHOTO KoZla U 00beKTHhle Moayau. [Tocre
peanu3alvu MepexofaT K TeCTUPOBAHUIO CUCTEMBI, a 3aTeM K Claue ee B
SKCITyaTanuto [8].

Ba)kHO moHMMaTh, UTO BIUVIOTH A0 3anycka MC B 3KcruiyaTaiydio Bam
TIPUZETCS TIOCTOSSHHO BO3BPALLIATLCA K dTariam MPOeKTUPOBAHUSA U aHaJIU -
3a.

1.7. 3auem HyxHb1 CASE-cpeacTBa

TeHeHIIMM pa3BUTHSI COBPEMEHHBbIX HH(OPMAalMOHHBIX TEeXHOJIOTUH
MPUBOJAT K MOCTOSTHHOMY BO3PaCTaHUIO CJ0XKHOCTHM WH(OPMALMOHHBIX
CUCTeM, CO3/laBaeMbIX B Pa3/IMUHbIX 00/1acTsAX busHeca.

J11s1 ycrielliHOW peasn3alidy TpoekTa 00beKT pa3paboTKU JO/KeH ObITh
TIpeXK/ie BCero aJieKBaTHO OMNMCaH, [JOJDKHBI ObITh TIOCTPOEHbI TIOJ/IHbIE U
HernpoTruBopeurBbie Mogemd MC. HakonieHHbIM K HaCTOSIIEMY BPEMEHU
onbIT pa3pabotku MIC 1ioKa3bIBaeT, UTO 3TO JIOTMUECKU CJI0)KHas, TPYZo-
eMKasl M IJIiTe/IbHasi TI0 BpeMeHU paboTa, Tpebytolijasi BbICOKOH KBamU(H-
Kallui Y4aCTBYIOIIMX B Hel crierjuanucToB. Panbiile pazpabotka IC BbI-
TOJIHSA/IACh B OCHOBHOM Ha UHTYUTHMBHOM YPOBHE C MIPUMEHEHWeM HEeHOp-
MaJIM30BaHHbIX METO0B, OCHOBaHHBIX Ha UCKYCCTBE, IPAKTUUYECKOM OI1bI-
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Te, SKCIEePTHBIX OlleHKaX U [IOPOTOCTOSIIMNX 3KCIIepUMeHTA/JbHBIX TPO-
Bepkax KauectBa (yHkiuoHupoBaHus MIC. Kpome Toro, B mporiecce co-
3aaHus U hyHKIroHrpoBaHus UC nH$opMaljioHHbIe TOTPeOHOCTH T0JTh-
30BaTesiell MOT'yT U3MEHSIThCSI UM YTOUHSITCS, UTO ellje 0oJiee YC/IOXKHSET
pa3paboTKy U COTIPOBOX/IeHHEe TaKUX CUCTEM.

B 70- u 80-x rogax XX B. mpu pa3pabotke MC [0CTaTOUHO HIMPOKO
MPUMeHs/IaCh CTPYKTYPHAasi MeTOZOJIOTUsI, TIpeA0CTaB/Istolast B pacropsi-
»KeHue pa3paboTuuKoB cTporve hopMaau3oBaHHbIe MeTo/Ibl onrcanusi IC
Y NPUHMMAEMbIX TeXHWUeCKUX pelieHWM. OHa OCHOBaHa Ha HarJsiIHOU
rpaguueckor TeXHUKe: JJ1s1 ONMCAHUs pa3nuuHoro poza mogenert IC uc-
MOJIb3YIOTCH CXeMbl M AuarpaMmbl. HarnsiiHOCTB M CTPOroCTh CpeJCTB
CTPYKTYPHOI'O aHa/M3a M03BoJisijia pa3paboTurkaMm U OyAyIIuMM T0/Ib30Ba-
TensiM (MeHe)Kephbl, OyxrajaTepsl) C CaMOro Hauaja HEHOPMaJ/IbHO y4acT-
BOBaTh B ee CO3[jaHuM, 00CY>K/laTh U 3aKperisTh MMOHUMAaHUe OCHOBHBIX
TeXHAUYECKUX PEeIeHUN.

OpHakKo IMPOKOe TIPpUMeHeHUe 3TOU MeTO0JIOTUU U CiefloBaHue ee pe-
KOMeH/IallisiM MpU pa3paboTke KOHKpeTHbIX MIC BCTpeuasmch A0CTaTOYHO
peiKo, TIOCKO/IbKY TIPU pPyYHOU pa3paboTKe 3TO MPAKTUUeCKH HEeBO3MOXK-
HO. [lelicTBUTeHLHO, BpYYHYIO OUeHb TPYAHO pa3paboTaTh U rpaduuecku
MpeJCTaBUTb CTporve (hopMasibHble CrelU(pUKalUU CUCTEMBI, TIPOBEPUTH
WX Ha TIOJTHOTY ¥ HEelPOTUBOPEUHBOCTh U TeM Oosee u3MeHUThb. Eciu Bce
JKe yJaeTcs C03[aTb CTPOTYI CHUCTEMY MPOEKTHBIX AOKYMEHTOB, TO ee
nepepaboTKa TpU TOSIBJIEHUM CePhe3HbIX U3MeHeHHU! MpaKTUUeCKU HeoCy -
[1eCTBUMA.

PyuHast pa3paboTka 00bIUHO MIOpPOXK/jaa C/ieAyrolue npob/eMsl:

B Hea/leKBaTHas crieliduKaiys TpeboBaHU;

HeCIoCOOHOCTh 0OHAPY>KMBATh OITMOKU B MPOEKTHBIX PEIIeHUSsX;
HU3KO0e KaueCTBO JOKYMEeHTaLuM, CHWKarolee SKCITyaTaliOHHbIe
KauecTBa;

3aTSDKHOM LMK/ M HEYZIOBJIETBOPUTE/IbHBIE pe3y/bTaTbl TeCTUPOBA-
Hud [2].

[TepeunciienHble (GaKTOPbI CIIOCOOCTBOBA/IM TOSIBJIEHUIO TIPOTPaMMHO-
TeXHOJIOTUYeCKUX CpeACTB crewLuanbHOro kmacca — CASE-cpencTs, pea-
masyroix CABE-TexHONMoruo co3fanvsi U CONPOBOXKAEeHUsT MH(OpMaIiu-
OHHBIX CUCTEM.
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Tepmun CASE (computer aided software engineering) ucrosb3yeTcsi B
HacTosiljee BpeMsi B BeCbMa LIMPOKOM CMbIcie. [lepBoHauanbHOe 3Haue-
Hue tepmuHa CABE, orpaHuuyeHHoe BOIpOCaMy aBTOMAaTH3aL[MM paspa-
OOTKMA TOJBKO JIMIIL MPOTPaMMHOT0 obecrieyeHUs, B HaCToOslljee BpeMs
nproOpesio HOBBIM CMBIC/, OXBATLIBAIOIIMM TIPOLeCC pa3pabOTKU CJIOXK-
HbIX VIC B nesiom. Teneps nog tepmuHoM CABE-cpefcTBa MOHMMAarOTCS
rporpaMMHbIe CpeZCTBa, MOAJep>KMBAKOIMe MPOLIeCChl CO3[aHus U CO-
npoBoxkeHusi VIC, Bk/wouas aHanu3 U (HOPMYIUPOBKY TpebOoBaHMUM,
ITPOeKTHpoBaHue npukiaagaHoro I1O (rmpumoykeHuit) U 6a3 AaHHBIX, FreHepa-
L[UI0 KOJla, TeCTUPOBaHWe, AOKYMeHTUpOBaHUe, obecrieueHUe KauyecTBa,
KOH(UIypalMOHHOe yTIpaB/eHue U yIIpaB/ieHWe MPOEKTOM, a TakKe Jpy-
rve TIpOLeCChI.

CASE-cpeznctBa BMecTe ¢ cucteMHbIM 10 ¥ TexHUUYeCKUMU CpejCTBa-
MU 00pa3yoT 1oJiHyto cpeny pa3pabotku VC.

1.8. Knaccugukamusa CA3E-cpeacTs

CoBpemenHble CASE-cpefcTBa 0XBaThbIBalOT OOIIMPHYIO 006/1aCTh TMOZ-
J€P>KKM MHOTOUYMC/IEHHBIX TEXHOJIOruM npoekThpoBaHusi MC: OoT NpoCThIxX
CpeJICTB aHa/M3a W JOKYMEHTUPOBaHHUS /10 TMOJHOMACIITAaOHBIX CpeZiCTB
aBTOMAaTU3aL1H, MOKPBIBAOIINX BeCh XKU3HeHHbIM LUK [10.

Haubosee TpygoeMKuMu STariaMu pa3pabotku VMC SBASIOTCS 3Taribl
aHanM3a U MPOeKTUpPOBaHMs, B Tporiecce KoTopbix CASE-cpeacTBa obec-
TEeUnBalOT KayeCTBO NPUHMMAEMbIX TEXHUUECKUX pelleHUH U MOATOTOBKY
MPOEKTHOM J0oKyMeHTal[id. [Ipy 3TOM OOJIbIIyI0 pO/Ib WUTPAlOT METO/IbI
BU3Yya/lbHOTO Tpe/|CTaB/JeHUss UHPOpMaLuu. JTO TpeArio/iaraeT mocTpoe-
HUe CTPYKTYPHBIX WM WHBIX JarpaMM B peajlbHOM MaciiiTabe BpeMeHH,
MCII0/Ib30BaHKEe MHOT000pa3HOM I[BeTOBOM TaUTPhl, CKBO3HYIO MPOBEPKY
CUMHTaKCM4eCKUX npaBui. ['paduueckre cpeicTBa MO/le/TMPOBaHUs TIpeJ -
MeTHO! 00/1aCcTH TI03BOJIAIOT pa3paboTurkKaM B HarsZJHOM BUjle U3y4daThb
cywectsyroilyro MC, nepectparBaTh ee B COOTBETCTBUM C MOCTaB/IeHHbI-
MU Le/IIMU Y UMEIOLLUMUCS OTPaHUYeHUSIMU.

B pa3psg CASE-cpencTs 1ornazar0T Kak OTHOCUTE/IbHO JiellieBble CUCTe-
MBI [1j11 [TIepCOHA/IbHBIX KOMIIBIOTEPOB C BeCbMa OrPaHUYeHHBIMU BO3MOXK-
HOCTSIMU, TaK U JOPOTOCTOSI[Me CACTEMBI [Jisi HEOAHOPOAHBIX BbIUUCIIM--
Te/IbHBIX T171aT(OPM U OTMepaljuOHHbIX CPeJ,.

O6buHO K CASE-cpesicTBaM OTHOCAT 000 MPOrpaMMHOE Cpe/ICTBO,
aBTOMAaTU3UPYIOLLlee TY UM UHYI0 COBOKYITHOCTD IPOLIECCOB KU3HEHHOI0
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1iikia I10 u obnazatolijee cjie[yolMMU OCHOBHBIMH XapaKTepHBIMU 0CO-
OeHHOCTSIMHU:

B MollHble TpadruecKrde CpeJCTBa /i OMUCAHUSI U JOKYMEHTUPOBa-
Hus UC, obecrieurBatolijie y00HBIM MHTepdelic ¢ pa3paboTurkom
Y pa3BUBAlOIIIe ero TBOpUeCcKre BO3MOYKHOCTH;

M uHTerpanus otgenbHbIXx KomnoHeHT CASE-cpeacTs, obecrieurBaro-
111asi yIpaB/asieMOCTh Tiporieccom pa3pabortku VIC;

B 1CI0/Ib30BaHMe CrielhaJbHbIM 00pa30M OpraHMW30BaHHOTO XpaHU/IH-
111a TIPOEKTHBIX MeTaZlaHHbIX (PEerO3UTOpHs).

Knaccudukarms CASE-cpe[iCcTB 10 TUMNaM OTpaXkaeT UX (YHKLMOHAJIb-

HYHO OpUeHTal[{I0 Ha Te WX hHble riporiecchl KL 1 Bk/ItoyaeT:

M cpe/CTBa aHa/au3a, Mpe/JHa3HaueHHbIe /i TMOCTPOEHUs M aHasr3a
Mozeneit ripeagmeTHol obnactu (Bpwin, Ramus, ArgoUML, Oracle
Developer Data Modeler, Dia);

M Cpe/CTBa aHa/M3a U MPOEKTUPOBAHMS, MO/eP>KUBalOIe HarnboJiee
pacrpocTpaHeHHble MeTO/I0JIOTHH TIPOEKTUPOBAHUSI U MCIIO/b3YIO-
1[yecst il Co37jaHusl MPOeKTHBIX crierudukanui (Oracle Designer,
ARIS, IBM Rational). BbixoioM Takux CpefiCTB SIBASIFOTCS Criel[d(u-
KalluM KOMIIOHEeHTOB U MHTepGheliCcoB CUCTeMbl, apXUTEKTYPhl CHUCTe-
MBI, Q/ICOPUTMOB U CTPYKTYP J@HHBIX;

M cpe/CTBa IPOEKTHPOBaHUs 0a3 AaHHBLIX, 00ecTeunBaroIe MOIe/H-
pOBaHHe JJaHHBIX U reHepalydio cxem 06a3 ZaHHBIX (Kak IpaBWIo, Ha
s3pike SQL) ast HanOosee pacnipoctpaHeHHbIXx CYB/I. K HUM OTHO-
csatcss ERwin, MySQL Workbench, Oracle Developer Data Modeler.

M cpeicTBa pa3paboTKu Tipuio)keHuM. K HUM OTHOCSTCS CpezCcTBa
JDeveloper, Delphi, Lazarus, Eclipse, NetBeans, Microsoft Visual
Studio, Oracle Application Express.

B cpe/CTBa peMH)KeHUPUHTa, obecrieurBarolliyie aHalnu3 MPOrpaMMHbBIX
KOZIOB U cxeM 0a3 AaHHBIX U (popMHUPOBaHHE Ha UX OCHOBE pa3ny-
HBIX MOJIe/iel ¥ TIPOeKTHBIX CrieljudUuKarivi.
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2-1 ieHb. PengijoHHas Mo/ie/1b JaHHBIX

Moii Asifist caMbIX UeCTHBIX TIPaBHII,
Kor/a He B IIyTKYy 3aHEMOT,

OH yBakaTh ce0s1 3aCTaBU/

W nyudiiie BeIIyMaTh He MOT.

A. C. INywkuH. Eeeenuti OHeauH, 2. 1,1

2.1. IlpaBsuia Kogpga

Co3panue mofesneii B cpefie Data Modeler 6a3upyetcs Ha Teopuu peJisi-
IMOHHBIX 0a3 ZlaHHBIX, ba3a JaHHBIX — 3TO COBOKYITHOCTh /IaHHBIX, Opra-
HU30BaHHBIX C OTpe/e/IeHHOU LIebIO.

B 3TOM omnpesiesieHUM CJI0BO «OpPraHU30BaHHbBIX» 03HAYaeT, UTO YKa3aH-
Hasg COBOKYIHOCTb BKJ/IFOUaeT JaHHble, KOTOPble COXPaHSKTCS, WMEIOT
orpe/iesieHHbIN (popMaT (0ThopMaTHPOBaHbI), K HUM MOXXET ObITh 0becrie-
YyeH JOCTYI (ZOCTYIHBI), OHM MOTYT OBITHb TpeZCTaBIeHbl TTOTPeOUTEIO
nH(opMaLu B mpuemsemMom Bu/e [9].

YrnoMrHaHueM B OIpe/ieJIeHUM CJIOBa «lie/ii» MOoAYepKHUBaeTCs, YTO CO-
CTaB [IaHHBIX [JO/DKEH COOTBETCTBOBATh HEKOU 3ajjaue: C OJHOM CTODOHBI,
B 0a3e He /IO/KHBI COJIep)KaThbCsl JaHHble, He UMeFOII[Me OTHOIIIeHUs K 3a-
Jaue, a C Ipyrovl — B HeM JIO/DKHA COJleprKaThCsl BCS MH(OpMallvs, Kacaro-
11asACs 3a/lauu.

XopouMm npumepoM B/l mMoxkeT cny>KUTb TenedOHHBIM CIPaBOYHUK.
OH CofiepXUT [aHHbIe, UMEIOLIMe TIPSIMOe OTHOLLEeHWE K ero Ha3HaueHUo
— YMeHa abOHEeHTOB, KOTOPbIe OTKPBLIBAIOT ZIOCTYIT K HOMepy TesnedoHa. B
CTIpaBOYHUKE OTCYTCTBYeT u30bITouHass uHboOpMalus (CKakeM, LBeT
armapata aboHeHTa), T. e. B 3TOM IpocTeiiiieii 6a3e cojeprkaTcs CBejie-
HUs, HETTOCPeJICTBEHHO CBSI3aHHbIE C LIe/IbI0 ee CO3/JaHuUs.

[TpuBeznem orpezienienrie CYB/] (cuctema ynpaBiieHus 6a30ii JJaHHBIX).
OTO eCTb TIPOrpaMMHbINA KOMILIeKC, obecrieunBaroiiiii (yHKIIMOHWPOBa-
Hue 6a3bl AaHHbIX. CYB/] urpaeT posb KaaZoBIIMKa TIPU IaHHbIX, OTBeYa-
eT 3a UX COXPaHHOCTb, 06€30IacCHOCTh, 1[e/IOCTHOCTh, B3aUMHOE COOTBET-
CTBHe U o0ecrieurBaeT AO0CTYM M0b30BaTesei K JaHHbIM.

PensIiMoHHbBIN TIOAX0/ K yITpaB/AeHUI0 0a3aMy JJaHHBIX OCHOBAaH Ha Ma-
TeMaTHUeCKOW MO/Ie/H, UCII0/b3YIoITell MeTO/Ibl PesISILIUOHHOMN anrebphl U
PESIUOHHOTO UCUUCJIEHUS.

Hanuurie conmugHOM TeopeTHUecKou 6a3bl SBISETCS OJHUM W3 MPerUMY -
IIIeCTB PeJIALMOHHOrO0 rno/xoaa. BoT kak 00 3Tom muiiiet JleT: «Pensim-
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OHHasl (paKTMUeCKW o3HauaeT pa3nuuHas. OHa sIB/ISeTCs pa3Iu4HOM, MO-
CKOJIbKY He SIB/ISIeTCS CrieldanibHou. CTapbie )Ke CUCTeMbI, HallpOTHB, UMe-
JIW CrieliuasibHOe Ha3HaueHWe; OHU TIpe/JOCTaB/Is/IU pellieHue sl orpe/ie-
JIeHHBIX 3a/lau TOTO BPeMeHH, HO Y HUX He ObI/IO TBep/Ooi TeopeThueCcKou
0a3bl. A y peNisilIMOHHBIX CHCTeM Takas 0a3a eCTb..., a 3TO O3HayvaeT, UTO
[oHU] HaZieXKHBI Kak cKaja... brnarogaps 3ToMy TBepZjoMy OCHOBaHHUIO, T0-
BeJleHHe PeJISILMOHHBIX CUCTeM OT/IMYaeTCsl TpeJCKa3yeMOCThIO; M0JIb30-
BaTesb (BO3MOXXHO, HE OCO3HaBasi 3TOT0) [IeP)KUT B T'0OJIOBE TPOCTYH) MO-
Jle/ib 3TOTrO TOBeZIeHHs], U 3TO T03BO/IsIeT eMy Ipe/BU/IeTb, UTO CZeaeT
cucTemMa B TOW WM WHOM cutyaluu. Croprpu30B ObITh He MOXKeT (WU He
no/bKHO ObITh). TIpegonpeeneHHOCTh O3HauaeT, UTO T0/Ib30BaTeNbCKUN
uHTepdeic MpoCT A/ IOHUMaHHs, 00yueHus, U3yUyeHHs], MCTI0/Ib30BaHMSI
Y 3alIOMUHaAHUS» [5].

Tem He MeHee GOMBIIMHCTBO JIEMCTBUTEBHO HEOOXOAUMBIX HaM OIIpe-
neneHui u3 obmacTy ymnpaBieHHs1 6a3amMy JaHHBIX CKOpee OTHOCSATCS K
MpaKTUUYeCKOU, ueM K TeOpeTHUeCKOM CTOPOHe 3TOr0 BOIpOCa.

Kogn (E. F. Codd), aBTOp pessiMoHHOM Moje/d, pa3paboTas CIHCOK
KpUTepUeB, KOTOPbIM /10/DKHA Y 0B/I€TBOPSATh PessiiioHHas Mo/Jie/b. Omnu-
caHue 3TOro CMMCKa, Ha3biBaeMOro mpaBuiaMu Kojza, TpeOyeT BBeeHUs
C/IO’)KHOU TEPMUHOJIOTUM U TeOPeTUYeCKUX BbIKIaZ0OK. MbI onuiieM 3TU
ripaBU/Ia B HECKO/IbKO YIIPOIIeHHOM BH/I€.

WTak, 4uToOBI CUUTATLCS COOTBETCTBYHOIIEH pesI[MOHHON MOZenu,
CYB/l nomkHa [10]:

M TIpe/iCTaB/IATh BCIO MH(OPMALIUIO B BU/le TabIHI];

B 10//lep)K1BaTh JIOTUUECKYI0 CTPYKTYPY AAHHBIX, He3aBUCUMO OT HX

(h131MUeCKOro Mpe/ICTaB/IeHNS;

B 1ICM0/1b30BaTh S3bIK BBICOKOTO YPOBHS /ISl CTPYKTYPUPOBAHUS, BbI-
TIOJTHEeHUSI 3aipoCoOB U u3MeHeHUs1 MH(GopMaliuu B B/l (0ObIUHO A1
3TOr0 UCMOJIb3yeTcs s3bIK SQL);

B 10//iep)KHBaTh OCHOBHBIE DeJIAIIMOHHBIE Orepaifuy (BbIOOp, MpOeK-
THPOBaHWE U COeJlUHEHHe), a TakKKe TeOopeTUKO-MHOKeCTBEeHHbIe
orepaiyu, Takuie, Kak 00be/[iHeHe, TilepecevyeHrie, BbIUMTaHUE U Jie-
KapTOBO MPOU3Be/ieHNE;

B 10//lep)KrBaTh BUPTYa/ibHble TabnUIbl (TIpecTaBaeHus), obecrieun-
Basl M0/Ib30BaTe/IsIM albTePHATUBHBIA CITOCOO MPOCMOTpa JaHHBIX B
TabMMIaX;
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M pa3nuuaTh B TabnMijax Hen3BecTHbIe 3HaueHUs (null), HyneBble 3Ha-
YeHUs Y MPOIYCKU B JJaHHbIX;
B obecrieurBaTh MeXaHWU3MbI JJIsS1 TTO/EP>KKH 11e/I0CTHOCTH, aBTOPHU3a-
1L[W, TPAH3aKI[MX U BOCCTAHOBJ/IEHUS [JaHHBIX.
PaccMOTpUM 3TU TIpaBu/Ia, SIB/SIOIIMECS OCHOBHBIMU 3aKOHAMU peJIsiiy-
OHHOI'0 MHpa.

2.2. OgHM TAO/THIBI

[TepBoe mpaBuno Koaga rnacut, uTto BCs MHGOpPMALUS B PeISIIMOHHBIX
B/l ripefcTaB/sieTcsd 3HaueHUssMH B Tabsuijax. Tabmumiia (cm. tabs. 1) co-
CTOUT W3 TOPU30HTA/IbHBIX CTPOK U BEPTUKAIbHBIX CTOJIOIOB. Bce naHHbIE
TIpe/ICTaB/IAIOTCS B TabIMUHOM hopMaTe — APYyroro crocoba MpoCMOTPETh
rH(opMaliuio B 6a3e JaHHBIX He CYIIIeCTBYeT.

damunusa Apnpec
ApUHUYUH Mupa 130, kB. 24
HemeHroK Axkagemropogok 10, kB. 10
KopsikvHa Axkagemropozok 20, kB. 46

Tabauya 1: Tabauya peasyuoHHoti B/

Habop cBs3aHHbIX Tabsui obpasyeTr 6a3y AaHHBIX. Tab/UIIbI B pesisiiu-
OHHOI 0a3e /JaHHBIX pa3zie/ieHbl, HO TIOJHOCTbIO PaBHOMPABHBL. MeXay
HUMU He CYII[eCTBYeT HUKAKO HepapXuH.

Kakast Tabmija COCTOUT U3 CTPOK U cTo0110B. Kaxkziasi cTpoka OnuchI-
BaeT OT/Ie/IbHYIO CYIIHOCTh (entity) — aBTOpa KHUT, KOMITaHHIO, TOPTOBYIO
CeNIKy U UTO-HUOYb Apyroe. Kaplii cTonber] onmuchiBaeT OJHY Xapak-
TEPUCTUKY CYIITHOCTH — (haMH/IMIO aBTOpa, aZipec aBTopa U T. TI.

OCHOBHBIM YCJIOBHEM, HaK/Ia/IbIBa€MbIM Ha CTPOKU B PeJISIIUOHHON MO-
7lenu, SIBJIAeTCS UX YHUKA/IbHOCTb. TO ecTh B Tab/uvile He MOXET ObITh
JBYX OJIMHAKOBBbIX CTPOK. B Kak/0#1 Tabnuije Jo/KeH ObITh CTOJOeL], 3Ha-
YyeHHsT KOTOPOTO OYAyT BO BCeX CTPOKAX pa3HbIMHU. YHUKA/IbHBIM MPH3HAK-
cTos10e1] Ha3bIBalOT TIePBUYHBIM K/TtOUOM (primary key).

Kaxpili 3/ieMeHT JlaHHbIX, WK 3HaueHue (value), oripefesnsieTcs repe-
ceueHWeM CTPOKU M CTosi01a. UYToObI HaliTH TpeOyeMblii 37IeMeHT IaHHBIX,
HeoOX0MMO 3HaTh UMS COJEep>Kallled ero TabmuIlbl, CTOI0eI] ¥ 3HaueHHe
ero TIePBUYHOI0 K/TI0Ua.

[TpearonouM, Bbl XOTUTe y3HaThb azpec [emeHroka. UToObl m006paThcs
710 3ToM MHMbOPMaI[MH, BbI ITPHKa3biBaeTe CUCTEME U3BJIeUb 3TOT afipec 13
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TaO/MUILIBI T10/] Ha3BaHUeM ABTOp u3 crtonbiia Agpec. ITpu sTom ums leme-
HIOK SIBJISIETCSI 3HauUeHWeM MepBUYHOr0 KJItoua, WeHTUPUIMPYIOIUM 3Ty
CTPOKY.

B pensitiioHHBbIX 6a3ax JaHHBIX CYI[eCTBYeT /iBa TUIIA TaOIMI] — M0JIb30-
BaTe/bCKHe Tab/IUIIbl ¥ CUCTeMHbIe TaO/IULIbI.

[Tonb3oBaTenbCKue TabMUIBI colepKaT MHGMOPMAIIHIO, /I MO PXKKU
KOTOPOM COOCTBEHHO U CO3/Jat0TCS pefsii[MOHHbIe 0a3bl JAaHHBIX — JaHHbIE
110 aBTOpaM, 3aKa3aM U T.[.

CucreMHble TaOMMIIbI, W3BECTHBIE TaK)Ke II0Z] Ha3BaHMEM CHCTeMHBIN
KaTasor (system catalog), unn cnoBapb JaHHbIX (data dictionary), cogep-
»aT cxemy b/l — orvcanue 6a3bl JAHHBIX, TO €CTh CBeJjeHUs1 060 BCeM, UTO
XpaHUTCS B Oa3e: HaMEHOBAHUSX, CTPYKTYPe, pPa3MellleHUH 1 Turax. Kak
ObITIO yyKe CKa3aHO, CBeZleHUsI TaKOro XapakKTepa IpeZicTaB/si0T coboli Me-
TaJlaHHble (metadata), TO eCTh JaHHbIe O JaHHBLIX. BeCh >KW3HEHHBIN IMYTh
HEKOTOpOro ()parMeHTa JJaHHbIX — OT CO3/laHHUS /10 YHUUTOXXEHUSI — OTpa-
’KaeTcs B C/IOBape JlaHHbIX TaK ke, Kak U MHGOpMal[Ys O ero JIOTuueCcKou
Y (pu3mueckou cTpykrype [9].

CucreMHbIe TabMUIBI 00BIUHO MOAep>kuBatOTCst camoit CYB/I, ofHako
JOCTYTT K HUM MOXXHO TIOJTyUUTh TaK ke, Kak U K JF0ObIM APYruM TaOJu -
L[aM.

2.3. He3aBUCUMOCTH

B >KU3HU BCe CTpeMATCA K He3aBUCMMOCTH. 10 Ke camoe IpU yIipaBsJie-
HuM 0a3amu JaHHBIX. He3aBUCUMOCTh [AaHHBIX TT03BOJISIET U3MEHSTh TIpU-
JIOKeHue, He U3MeHsAd /I 3TOro CTPYKTypy b/l, 1 M3MeHATh KOHCTPYK-
uto B/I, He oka3biBasi pY 3TOM BJMsIHUSA Ha paboTy npunoxkenuii. CYB/]
He [10/DKHA BBIHYK/AaTh BaC BEIHOCUTH OKOHUYATe/IbHOE pellleHre O TOM, Ka-
KUe [aHHble Bbl IO/DKHBI COXPAHATH, KaK I10/IydyaTh K HUM JOCTYII U UTO
OyZieT Hy)KHO BalllMM T0Jib30BaTe/isiM. CuctemMa He AO/DKHA CTAaHOBUTCS
Oecrione3HOM NMpy W3MeHeHUH Ballux roTpedHocTeit [10].

PensiliioHHasi MoJiesib obecrieuriBaeT HE3aBUCUMOCTh [JaHHBIX Ha ABYX
YPOBHSIX — (DPU3UUECKOM U JIOTUUECKOM.

du3nyeckas He3aBUCUMOCTh JJaHHBIX O3HauaeT C TOYKU 3peHus I10/1b30-
BaTesisl, UTO Mpe/CTaB/ieHre JaHHbIX abCOMIOTHO He 3aBUCUT OT criocofa
ux (pusnueckoro xpaHeHus. [TosTomy (pusrueckoe repemMerjeHre JaHHBIX
He MOJKeT IIOB/IMATH Ha JIOTMYeCcKyr CTpyKTypy b/l u Baile Bocrpusatue
JJ@HHBIX.
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Hampumep, mpu HeJoCTaTKe MecTa sl XPaHEHHs JaHHBIX MOXXET I10-
TpeOOBaTLCsA YCTAaHOBKA JOTIOTHUTE/IbHBIX (hH3UUecKuX Hocutesei. [Ipy-
TOll TUIT He3aBUCUMOCTH — JIOTHUeCcKasi He3aBUCUMOCTb O3HAuYaeT, uTo U3-
MeHeHHe CBs3el MeXay TabiuiiaMu, CToI0aMy ¥ CTPOKaMH He BIUSIeT Ha
MpaBU/IbHOE (DYHKIIMOHUPOBaHWE TIPUIOKEHUM U TEKYII[UX 3alipOCOB. BbI
MoXKeTe pa3buBaTh Tab/IUIIBI TI0 CTPOKAM WM CTO/OIIaM, a MPUIOXKEHHUS U
3aIpoChl BCe PABHO OYAYT BBIMOJHATLCSA, KaK M paHbiiie. HecMoTpst Ha U3-
MeHeHHe JIOTUUeCKOW CTPYKTYphbl 0a3bl [JaHHBIX, Bbl BCErZila MOXKETe
BOCTI0/Ib30BaThCsl CBOMMU CTapbIMH 3allpOCaMM.

2.4. SI3bIK BBICOKOI'0 YPOBHHA

[Tparuna Kogza Tpe6ytoT, uTo6bI BeCh Auanor ¢ 6a3oli JaHHBIX BeJICS Ha
equHOM si3bike. B mupe kommepueckux CYB/l Takou si3blk — 3T0 SQL
(structured query language, s13bIK CTPYKTYPHPOBaHHBIX 3arpocoB). OH siB-
JISIeTCSl OJJTHOBPEMEHHO U S13bIKOM YTpaB/ieHus JaHHbIX (data manipulation
language, DML), u sa3bikom ormnpefeneHusi AaHHbIX (data definition
language, DDL).

MoskHO cKa3atb, uTo SQL uCnonb3yeTcs 41 MaHUITYJISILUA C JJaHHbIMU,
oripe/ie/ieHUsl IaHHbIX U aJIMUHUCTPHUPOBaHUS ZlaHHBIX. JIrobasi moo6Has
orepalusi BBIMOJIHSAETCS C TIOMOILBK) OrepaTopa WM KOMaH[bl SI3bIKa
SQL.

VmeeTcst iBe pa3sHOBUIHOCTU OMepaLdi TT0 MaHUITYJISILANA C JaHHBIMU —
BbIOOpKa JlaHHBIX M MoAMbuUKalys AaHHBIX. Onepaliuu 1o BbIOOpKe, yaille
Ha3bIBaeMble 3arpocamu (queries), OCyILeCTB/SIOT Mouck B BJI, wu3Bme-
KaroT 3aTpe0OBaHHYIO0 BaMU MH(OpPMALIMI0 U 0TOOpakaroT ee. A MOAU(U--
Kalusi 03HavaeT fjobaByieHue, yaneHne Uau u3MeHeHHe JaHHbBIX.

Bo Bcex 3ampocax SQL ucnons3yercsa ornepatop SELECT. Onepauuu
Mo MOJU(UKAI[MU BBITIOMHSAIOTCA C TioMollbto oriepatopoB INSERT,
DELETE, UPDATE.

Hanpumep, cneayromnuii onepatop SELECT mnokakeT BaM [aHHbIe
cTos16110B @amusivsg u Azipec 13 Tabsuibl ABTOP:

SQL>SELECT ®amunusi, Adpec FROM Asmop;

s oripefesieHUs1 J@aHHbIX U CTPYKTYPUPOBAHHOTO AOCTYTIA K HUM CJTy-
)at oneparopel CREATE, ALTER, DROP. OnHu 103BOJSIOT 3a/aTh
npeayioxkenre SQL /st ompesiesieHUs TOM WKW UHOMW pesiOHHOMN Tab/u-
1[bl, BXOAser B CTpyKTypy b/I, unm ajis moctymna K Heu.
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HaripuMmep, ciiefytoiilass KoMmaHZia co3zfaeT Tabsuily ABTOpP2 C AByMs
cronbriamu — @amunusg U Ajipec sl XpaHeHUsI CUMBOIbHOUM WH(MOPMa-
1AW

SQL>CREATE TABLE Asmop2 (®amuaus char (20), Adpec char (40));

AJMUHHCTPUPOBaHUe JAAHHBIX 00ecrieurBalOT ONepaTopbl aMUHUCTPH-
POBaHUSI, KOTOpbIe MO3BOJISIIOT KOOPAMHHMPOBAaTb COBMECTHOE MCI0/Ib30Ba-
Hue 6a3bl JaHHBIX U TO//Iep>KUBaTh ee B Hanbosiee 3¢(deKTHBHOM COCTOSI -
HUMU.

HarmiprimMep, mosib30BaTeito ¢ iMeHeM Luna pa3peliiaeTcs BbIOMpaTh J1aH-
Hble U3 TabMuIbl ABTOD:

SQL>GRANT SELECT ON Asmop TO Luna;

Yurtute, 4yTO MBI He paccMaTrpuBaeM CUHTaKCUC sA3blKa SQL. Bce 310
BBO/IHble 3aMeuaHHsl, He0OXOAUMbIe 7Jjisi TIOHUMaHUsI KOHLIeMLUH, Jiexa-
IIMX B OCHOBE MO/IeJIMPOBaHUSI.

2.5. PesiAliUOHHBIE Onlepaniuu

B onpenenenuu CYB/] ynmoMUHalOTCsl TpU OIepaiLiuu 1Mo BbIOOPKe JaH-
HBIX: TIPOEKTHPOBaHWe BbIOWpaeT CTO/OLbI, BHIOOD — CTPOKHU, Orepalusi
coeJlMHeHHs1 COOUpaeT BMecCTe JlaHHbIe U3 CBSI3aHHBIX TaO/MII.

Jlornueckasi U ¢r3nyecKass He3aBUCUMOCTb O3HA4yaeT, UTO BaM He HYX-
HO 6eCcrioKOUTHCSI 0 GU3UUECKOM PACIIONOXKEHUU AaHHBIX U O TOM, KaK UX
MCKaTb — 3TO TIpobnembl uckmountensHo CYB/I. SQL sBnsieTcs Hernpolje-
AYPHBIM S3bIKOM TIPOrPaMMMPOBAaHUsA, TaK KaK OH IT03BOJIIET BaM BbIpa-
3UTh TO, UTO Bbl XOTUTE I0JIYYUTh, HE B/ABasCh B [jeTajJd CaMOro IpoLiec-
Ce 3TU OrepaLjiy 3alucbiBalOTCs C ucnoib3oBaHueM orepatopa SELECT.
Hampumep, ecii Bbl XOTUTe MPOCMOTPeTb BCe CTPOKM Tabiuiibl ABTOP
(tabs. 1), comeprkaiijeii mHGOPMALMIO 00 aBTOpax, HO BaM HY’KHbI TOJIbKO
UX ajipeca:

SQL>SELECT Aopec FROM Asmop;

pe3yJ/ibTar [POeKTUPOBaHUS:

Adpec

Axkademeopodok 10, ke. 10

Akademeopodok 20, k8. 46

Mupa 130, ke. 24

OnsiThb-TakKy He CMOTPUTE Ha CUHTAaKCUC si3blKa. B3r/siHuTe Ha 3TO C ab-
CTPAKTHOM TOYKH 3DEHMS: Orepalys MPOeKTUPOBaHUS OrpejessieT ToJ-
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MHO>XeCTBO CTOJIOI[0B B Tabiuile. ObpaTHTe BHUMaHHe, UTO pe3yJbTaT
BBITIOJTHEHHS TIPOEKTUPOBaHUS TakxKe 0ToOpakaeTcst B hhopMe TaOMULIbI.

Omepaifysi BbIOOpa MO3BO/SIET BaM I0OJydaTh M3 TaOMHWI[bI MOJAMHOMKe-
cTBa ee CTpOK. UToObI yKa3aThb, KaKie CTPOKU BaM HY’KHbI, COOTBETCTBYHO-
1[Ue yCJIOBUSA HY>KHO yKa3saTh nocsie WHERE. Harnipumep, Bbl XOTHTE T10-
AYy4YUTh (haMUIMU MTUCaTesel, TIPOXKMBaKOIIUX B AKa/leMIOpO/Ke:

SQL>SELECT ®amunus FROM Aemop WHERE Adpec LIKE 'Akadem-
20p000K%';

Pe3ynbTaT BhIOOpA:

Damunusn

LlemeHiok

Kopsakuna

Omnepaifysi coefijuHeHHsI MOKeT paboTaTh OJJHOBpEMEHHO C OJHOW WU
HECKONMbKUMU TabuIjaMu, COeJVHSS JaHHbIe TaKUM 00pa3oM, UTO BBI
CMO>KeTe JIeTKO COTIOCTaBUTh WJ/IH Bbl/IeJIUTh OMpe/ieieHHY0 UH(HOpMaLUio
B b/I.

Omneparusi coeguHeHUsT obecrieurBaeT PeNSILMOHHYI0 Mozenb U SQL
HeoOX0MMOI MOIITHOCTBIO M THOKOCTBIO. BBl MOXKeTe JIerko BBISIBUTh JTHO-
Oy CBSI3b, CYII|ECTBYIOILYIO MeXK/y JaHHBbIMU, a He TOJIbKO CBs3H, BBe-
JleHHbIe TP KOHCTPYHPOBaHUM 6a3bl.

Korzma BbI «coefuHsieTe» AiBe TaOMMIIbI, Ha TEepHOJ, AeMCTBUS 3arpoca
OHM KakK Obl CTAaHOBSITCS eIMHOU Tabsviiei. Omepaijusi CoeJUHEeHUs COe/IU-
HsIeT JaHHble, CPaBHMBAsI 3HaU€HUs B 3a/laHHBIX CTO/IOI[aX U OTpakas pe-
3yJIbTaT.

2.6. IIpeacraBienus

[TpencraBneHuve (view) — 3TO anbTepPHATUBHBINM CIIOCOO TTPOCMOTpA JjaH-
HBbIX M3 HECKO/IbKUX Tabsuil. Ellle uX WHOT/a Ha3bIBalOT BUPTYaJbHLIMU
Tabnuijamu. Tabnuilbl, HA OCHOBE KOTOPhIX pabOoTaroT Ipe/CTaB/IeHuUs], Ha-
3pIBalOT 6a30BBIMU. [Ipe/icTaB/ieHe MOXKHO pacCMaTpyBaTh Kak Iepeme-
IaemMyto 1o TabauiiamM paMKy, yepe3 KOTOPYIO Bbl MOXKeTe YBU/IeTb TOJIb-
KO HeoOX0MMYI0 BaM uacTb MH(opMaluu. [Ipe/icTaB/ieHre MOXKHO TIOJTY -
YUTh U3 OZJHOW WM HeCKOJIbKMX Tabsui B/I, ucronb3ys orepaijuy BbIOO-
pa, NPOeKTUPOBaHUs U coevHeHUs. [IpefcTaBieHrs MO3BOSIIOT BaM CO-
3/laBaTh TaOMMIIBI /1 CTiel[haJbHbIX 1eneil. [IpeacTaBieHys,B OTIMYME OT
«HaCToAIMX», 6a30BbIX Tabsuil,bu3nuecku He xpaHaTcs B b/, Ho mipep-
CTaBJ/ieHHEe — 3TO Y He KOIUS HeKOTOPBIX JAAHHBIX, MOMelllaemMasi B IpyTyio
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Ta6J'II/II_[y. Kor,qa Bbl U3MEHAETE AdHHbIE B IIpE€ACTAB/IEHWMHW, TO TEM CdMbIM
n3MeHsdaeTe JdHHbIE B 0a30BbIX TEl6J'II/II_[ElX.

2.7. Null

B peanbHOM MMpe yripaB/ieHUs1 MH(pOpMallel JaHHbIe YacTo SIB/ISIFOTCS
HEW3BECTHBIMU WJTU HETIOJIHBIMHU: Bbl MOKeTe 3a0bITh y3HaTh afipeC aBTO-
pa, aBTOP MO’KeT CKpbIBaTb CBOU aZipecC U T. M. Takue Mpomycku uHpopma-
I[UH CO3/IAI0T «/IbIPbI» B TaOMMIIAX.

[Tpobnema, KOHEUHO, COCTOUT He B TIPOCTON HETPUTJ/ISIAHOCTU TI0Z00-
HbIX AbIp. OMacHOCTb B TOM, UTO M3-3a HUX Ballla 0a3a JJaHHBIX MOXXeT
CTaTh TIPOTUBOpeurBOi. YTOOBI COXpPaHUTh 1|@/IOCTHOCTb JJaHHBIX /1Jis 00-
paboTKHU MponyiieHHON NHhOPMaLUU, UCITONb3yeTcs TToHsaTHe HyJis (null).
Null He o3HauaeT mycToe TI0/ie WX OOBIYHBIM MaTeMaTHuecKuid HyJb. OH
oToOpa)kaeT TOT (pakT, YTO 3HaueHHe HeU3BeCTHO, HeJOCTYIHO WIU He-
npuMeHUMO. CyIlleCTBEHHO, YTO MCIIO/Ib30BaHKe HYJIel O3HavaeT Mepexoq
C IByX3HAUHOM JIOTUKHU (/la/HeT) Ha TPeX3HauHyo (/1a/HeT/MOKeT ObITb).

2.8. IlenocTHOCTH

[1e10CTHOCTEL — OUeHb Cepbe3HbIM BOMPOC TIPU yIIpaBaeHuH Oa3aMu JjaH-
HbIX. Beflb Kak y»ke ObIJI0 CKa3aHo, JJaHHbIe — O/IHA U3 TJIaBHBIX 1IeHHOCTeM
npearnpusitys. Ilostomy, uro Oyzer, ecii OHU CTaHYT JIOXKHBIMHU? Haripu-
Mep, JeHbI'M C Baiiero cyeta B CbepbaHKe 1o ommbKe OKaKyTCs Ha ApY-
T'OM cueTe, B IpyromM OaHKe U B IpYTOi CTpaHe.

[Tog TepMHUHOM 11€/I0CTHOCTH (integrity) MoHWMaeTCs B3auMHasi COTJiaco-
BaHHOCTh OT/eMbHBIX ()ParMeHTOB JAAHHBIX U UX KOPPEKTHOCTh. A COTJia-
COBAHHOCTH (Consistency) o3HauvaeT, UTO BCe TMOPLUM JAaHHbIX B B/l mo/mK-
HbI OBITh €ZIMHOOOPAa3HO CMO/Ie/TMPOBAHbI 1 BK/IFOUEHBI B CUCTEMY. KBastu-
dbuIpoBaTh AaHHbIe KaK KOPPEKTHbIE MOYKHO B TOM C/lydae, eC/Ti OHU [10-
CTOBEpHbI, TOUHbI U 3HAUMMBI [9].

HecornacoBaHHOCTb MeXKIY [aHHBIMH MOJKET BO3HUKHYTH IO Pa3HBLIM
npuurHaM. Hecor/iacoBaHHOCTh WX TIPOTUBOPEUMBOCTh [aHHBIX MOYKET
BO3HMKHYTb BC/IeZICTBHE COOsI CHCTeMbI — ITPO6/IeMBbI C armapaTHBIM 00ec-
reyeHreM, OIIMOKYA B ITPOrPaMMHOM oOecrieueHWH U T.I1. PessiijioHHas
CYbB/l 3amumiaeTr gaHHbIe OT TAKOTO TUIA HECOr/laCOBAaHHOCTH, rapaHTH-
pys, uto KomMaHja SQL 6o OyaeT BbIIONIHEHa /[0 KOHIIa, 1060 OyzeT
TOJTHOCTbIO OTMeHeHa. DTOT ITIPOLiecC HasbIBAalOT yIMpaB/leHHeM TpaH3aK-
1usiMy. JIroOasi orieparjysi MaHUITYJIMPOBAHUS IaHHBIMH, OCYIIIeCTBIIsieMast
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ortepatopamu SELECT, INSERT, UPDATE, DELETE — 310 1 ecTb TpaH-
3aKLIUS.

[pyrou TUIT 1]eJIOCTHOCTH, Ha3blBaeMbId CYI[HOCTHOM L€/I0OCTHOCTBIO,
CBsI3aH C KOPPEKTHBIM TTPOeKTHpOBaHKeM 0a3bl JaHHbIX. CyIIHOCTHas 1ie-
JIOCTHOCTH TpebyeT, UTOOBI HU OJ[WH TIePBUYHBIN KIH0U He nMes null-3Ha-
YeHusl.

TpeTuii TUN 1|e/IOCTHOCTH Ha3bIBA€TCSI CChIIOYHOM 1]e/TOCTHOCTBIO, O3Ha-
YyaeT HEMPOTUBOPEUYMBOCTh MEXAY YacCTsIMU WH(POPMAal[UU, TTOBTOPSIFOLM -
MUCSI B pa3HbIX Tabuijax. BakHo, UToObI Mpy U3MeHeHWH UH(OopMalliy B
O/IHOM MeCTe, OHa COOTBETCTBEHHO U3MeHs/IaCh U BO BCEX [IPYTUX MeCTax.
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3-u geHb. Texnomorua ORACLE

TartbsiHa Mpes; OKHOM CTOsIa,
Ha creksia xyiagHble [bliiana,
3a/lyMaBIIUCh, MO yLlIa,
[IpesieCTHBIM TA/JLUUKOM MHCAsIa
Ha oTrymaHeHHOM cTeK/ie
3aBeTHbIN BeH3enb O n1a E.

A.C. IlywxkuH. Ee2enuli OHe2uH, 2.3,

XXXVII

3.1. OT MoeUpPOBaHusA JAHHBIX /I0 MPWI0KeHHH

Kopriopaiiusi Oracle BbInyckaeT psifi TIPOJIYKTOB U TO//lep>KUBaeT TeX-
HOJIOTUM, KOTOPble OPMEHTUPOBAHbI Ha pa3pabOTUMKOB. ITO UHCTPYMEH-
Thl U Cpe/ibl pPa3paboOTKU, SI3bIKKM M KOHI[eTI[MH, KOTOpble MOTYT OBbITh UC-
T0/Ib30BaHbl B TMpoljecce TPOeKTHPOBaHHUs, Pa3pabOTKH, TECTUPOBAHUS U
BHe/IpeHHsI [IPOrPaMMHBIX MPOAYKTOB.

HaripaB/ieHusi, B KOTOpPbIX pa3BUBarOTCA NPOoAYyKThl Oracle, MOXXHO pa3-
JeNUThb Ha CeIyIolye TPYIbI:

B web-pa3paboTka (MHTepHeT-TIpUIoXKeHHS);

M java-pa3paboTKa (JecKTOm-TIPUI0KeHNs);

B SOA-pa3paboTka (MHTerpaiLus 4 yripaB/jeHue);

W database-pa3paboTtka (rporpammupoBanue B CYB/]).

OTO pa3jie/ieHhe [OCTaTOYHO YC/JOBHO, TaK Kak HEKOTOpbIe TPOJYKTbI
MO>XHO OTHECTH OJIHOBPeMEeHHO K HeCKOJbKUM T'pyMraM, Apyrue MpoAyK-
Thl (PYHKLIMOHA/ILHO JOMOJIHAIOT APYr Apyra B pasHbIX Tpymmax, T. K.
MpaKTUUeCKU BCe pacCMaTpyvBaeMble HAMU WHCTPYMEHTBI SIB/ISIFOTCS Ya-
cTbto efuHOM MaTdopmbl Oracle Fusion Middleware. OTo 06osibliioit
TIFOC, T. K. B3aUMO/IEMCTBUE Pa3/TMUHbIX KOMIIOHEHTOB KOHCTPYHUPYeMOM
NC y»e OT/Ia)K€HO U OMUCAHO MpoM3BoOAUTeNIeM. PaccMOTpUM HeKOTOpbIe
NpoAyKThI U TexHonoruu Oracle [14].

YnpolrieHHbIA KU3HEHHbIH UK/ pa3pab0TKy TIPUIOXKEHUS BKJ/IIOUaeT
nath a3 [13]:

B Mo/ieTMpOBaHMUe;

M pa3paboTKa;

B TeCTHPOBAaHUE;

B pa3BEpThIBAHUE,

B MOHUTOPUHT.
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1 ¢a3za. MopgenmpoBanue AaHHbIx ¢ nomompb SQL Developer
Data Modeler

Oracle SQL Developer Data Modeler — 3To KoMmIlJIeKCHOe pelileHue,
TI03BOJIsAIOIIee pa3paboTurKaM MPOeKTUPOBATh peJiliMOHHbIe MO/Ie/TH B3a-
MMOCBSsI3eM 0OBEKTOB [I/Is1 TIOC/e/IyIolero mpeo0pa3oBaHusl UX B TIOJIHO-
teHHble b/I. IIpoaykT nojep)KuBaeT J0ruyeckoe, peasiljiOHHOe, MHOIO-
MepHOe MO7ie/ITMpOBaHWe W MOJeNupoBaHHe TWIIOB [AAaHHBIX, TpejJaras
BO3MO>KHOCTH MHOTOYPOBHEBOT'O IMPOEKTUPOBAHUS 1 MTOCTPOEHUST KOHLETI-
Tya/IbHBIX AWarpaMM CYIIHOCTel U cBsized. [losb3oBaTend MOTyT co3fa-
BaThb, PaCIIUpsITb U MOAUMUIMPOBATbL MOJeNM, a TakKKe CpaBHUBATh UX C
y>Ke CYI1eCTBYIOIUMHU.

Mogend AaHHBIX SIBASIOTCS MOIJHBIMA KOMMYHUKALIMOHHBIMU CpeJ-
CTBaMM, KOTOpbIe HCIIOMb3YIOTCS TIPH MHULIMALIUK HOBBLIX MIPOEKTOB, a TaK-
)Ke TIpM KOHCOJIMJAI[Md U OOHOBJIEHUU CYIIIECTBYIOIIMX MPOeKTOB. Data
Modeler mpezjiaraeT MHOXeCTBO (PYHKIIMOHAIbHBIX BO3MOKHOCTEM IS
MOZIe/TUPOBaHUS JAaHHBIX U 0a3 JaHHbIX, BK/IIOYas:

BusyanbHOe Mo/le/TMpoBaHre B3aMOCBSI3el MeXAY CYILHOCTSIMU — TIO/ -
nep)kvBaeT HoTaluu bapkepa u baxmaHa, uToObI pa3paboTUWKU MOTJIH
TepeK/IIouaThCsl MeXKIy MOJe/ssMU [Ji YOBIeTBOPeHUsl TMOoTpebHOCTe
K/IMEHTOB WIH [Ji/Is1 CO3[jaHusl U COXPaHEeHUs pa3/InUHbIX BU3yaTbHbIX MPe/]-
CTaBJIEHUM MO/ieJIeu.

YckopeHHoe ripeobpa3oBaHre ERD-Mofeneii B pessiijuoHHbIe MOJe/N —
TpaHchopMal[ys BCexX TpaBWJI U pellleHui, Ce/IaHHbIX Ha KOHIIeITyaslb-
HOM yDOBHE, B PeJISILMOHHYIO MOJe/b, AeTa/idi B KOTOPOW yYTOUHSIIOTCS U
O0OHOBJISIOTCHL.

Pa3fesieHre pesIlMOHHON M (DU3NYECKOM Mo/ie/iel — MO3BoJIsieT pa3pa-
OoTuMKaM CO03/laBaTh O/IHY PeJISILIMOHHYI0 MOjesb ZiJii pa3HbIX Bepcuid
6a3bl JaHHBIX WM [/ pa3HbIX 0a3 JaHHbIX, BKatouas Oracle Database,
IBM DB2 V7 u V8 ana nnardopm Linux, UNIX, Windows u OS/390, a
takke Microsoft SQL Server 2000 u 2005.

[TonHbiii HaboOp U3MUeCKUX orpefeneHuid A 0a3 AaHHBIX — MOAZeEp-
JKUBaeT Takue (pusnueckre oripefiesieHus, Kak CeKI[UH, pojid U TabguuHbIe
MIPOCTPAHCTBA /IJ11 KOHKPETHbIX Bepcuii 6a3bl aHHBIX B CpefjaX C pa3HbI-
mu CYB/l oT pa3HbIX Mpou3BojaWTeel, obecrieyrBasi OO/BIIYIO COTJIAco-
BaHHOCTh U MOBBIIIIEHHE TIPOAYKTUBHOCTH pa3pab0TUHKOB.
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[Tpoaykt nHTerpupyetcst ¢ Oracle SQL Developer — nonynsipHbiM rpa-
dbuueckum nHCTpymMeHTOM Oracle A pa3paboTku 6a3 JaHHBIX, — UTOOBI
Mpe/IoCTaBUTh pa3pab0TUMKaM BO3MOXXHOCTb OTKpbIBaTh W TIPOCMATpH-
BaTb CO3/laHHbIe paHee CTPYKTYPhl, a TaKKe BBITIO/IHATh 3arpochkl U (Hop-
MHPOBATh OTYEThI C UCII0/b30BaHUEM PeIlO3UTOPUSI OTUETOB.

Perienne Oracle SQL Developer Data Modeler goctymnHo gnsi Bcex pe-
nakimii Oracle Database 11g u pabotaet B cpefiax Windows, Linux u Mac
OS X. Kpome Toro, npeayaraetcs Bepcus /s Oracle Database 10g. ITpo-
AOYKT JULEH3UPYeTCs MO0 Mo/b30oBaTesism [14].

2 ¢a3a. Pa3zpaborka npuioxeHus ¢ mnomoinbio Oracle SQL
Developer u Oracle Application Express

Oracle SQL Developer — 6ecriiaTHbIi WHCTPYMEHT JJisi HarlMCaHUs
SQL-3amnpocoB, pa3pabotku PL/SQL mnakeToB, mpoLeayp, GOyHKLUM, TpuUr-
repoB U T. Il. DTOT UHCTPYMEHT HallMCaH Ha sI3bIKe Java U SB/sIeTCsl KpOCC-
nnaTdopmeHHbiM. Oracle SQL Developer unterpupyetcs ¢ APEX ans
pa3paboTKy ¥ afMUHUCTPUPOBAHUS NPUIOXKEHUH.

Bo3moskHocTtu Oracle SQL Developer:

B UHTerpupoBaHHas cpefia pa3pabotku B/I;

W o06sileruéHHBIM HHTepdeiic, YIpoIarolUi U y/yudlllarolui pa3pa-
6oTky B/I;
3amycK ¥ HacTpouika SQL;
pa3paboTka u oT/iaaka PL/SQL;
npocMoTp 00bekToB B/I;

WHTerpupoBaHHas yTUIWTa Murpauuu b/1;
BBITIOJ/ITHeHUe U CO3/IaHHe OTUETOB;

TPOCMOTP, CO3JaHue U pelakTUpoBaHue JaHHbIX B b/I;
VMHTerpyupOBaHHas MoJJepyKKa yrpaB/ieH:s BepCUsMU;
sKkcropT 06bekToB B/l B SQL cKpUnTh;

redepaiyst SQL CKpUIITOB U3 C/1I0Baps JaHHbIX;
yTeHHe U (hopMaTHpPOBaHHe TPaCCUPOBOUHBIX (Daii/ioB;
pacupsieMocTs yepes Java u XML.
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APEX sBnsieTcsi GecrijlaTHBIM TPOAYKTOM, uHTerpupoBaHHbeiM ¢ CYB/I
Oracle Database.

N3HauanbHo APEX mipegHasHauasics ansi co3fanuss HTML-uHTepdetiica
K 6a3e JaHHBLIX. B HacTosillee Bpemsi BbiMylljeHa 4-51 BepCUsl TIPOIyKTa, KO-
TOPBIM CTas MOJHOLIEHHOW Cpejlol MPOeKTHPOBaHUS U pa3paboTKu web-
MIPUIOXKeHUM 000U CoyKHOCTU ¢ uHTerpupoBaHHoii B/I. Ha 6a3e APEX
u 6ecritatHoM pefakiiuu Oracle Database eXpress Edition (XE) MoxxHO
CO3/laBaTh CalThbI U TIOPTa/Ibl, KOTOPbIe He TPeOYyIOT 3aTpaT Ha JIUL[eH3UPO-
BaHUe.

XapakTepHoi 0COOeHHOCTbIO 3TOM Cpe/ibl pa3pabOoTKU sIBJ/ISIeTCS TO, UTO
1151 paboThI ¢ Hell He TpeOyeTcst BLICOKOH KBanubUKal[id B web-rporpam-
mupoBaHuu U HTML-Bepctke. APEX mnpejcTaBisieT cob60ii KOHCTPYKTOP
roToBbIX O/I0KOB caliTa. PaKTUueCKH, MHUHHUMAJIbHO TIOATrOTOBIEHHBIM
T0JIb30BaTe/Ib MOXKET CO3ZlaBaTh pabourie CalThl CO BCTPOEHHBIMU Cpe/l-
CTBaMU ayTeHTU(PUKALUU U 6e301acHOCTU, COBPEMEHHBIM [[M3aliHOM U WH-
Tepdeiicom. C Apyroil CTOPOHBI, 3TO TUOKWI UHCTPYMEHT, U KBaU(PULH-
POBaHHBIN pa3pabOTUMK MOYKET CO3/laBaTh CTPAHUIIBI M CalThI TFOOOTO 1 -
3aliHa Y CTPYKTYPBHI.

HeMasioBa)KHBIM $SIBJIIETCSI U TO, YTO PaboTOCIIOCOOHOCTL 3TOro caiita
OyzeT Toamep)KUBAThCS MOIHOM M Haje)XHON 0Oa3oi maHHbIX Oracle
Database. CaliTel 1 1iopTasbl, pa3paboranHele Ha APEX, criocobHbI 06-
C/Ty>KHBaTh COTHH T10/Ib30BaTe/ield, T. e. 0OTBeuaroT TpebOBaHUSIM, TTpebsiB-
NsIeMbIM 110 MacIiTabupyemocty K IHTepHeT-TIpuioykeHusm [14].

B coctraB APEX BXOZAT cieyroliye yeTblpe OCHOBHBIX KOMITIOHEHTaA.

W Application Builder — cobctBeHHO cpefia pa3paboTku web-cTpa-
HULI ¥ OM3HeC-IpaBHI.

B SQL Workshop — cpefa yripaBieHusi o0beKTaMu 0a3bl JJaHHBIX
(MHAeKChI, TabMUIbI, TIpeACTaB/eHus U T. 1.). BKItouaeT macTep co-
3panus SQL 3ampocoB [ij1s To/ib30BaTesieil, KoTopbie He 006/afaroT
3HAaHUSIMU B s13bIKe SQL.

m Utilities — UMIIOPT U 3KCMOPT JaHHBIX, reHepauus SQL-ckpunTos
Ha U3MeHeHHe CTPYKTYpPhl 0a3bl JJaHHBIX, OTUEThI ¥ BOCCTAHOBJIEHHE
y/la/leHHbIX 00EKTOB.

B Administration — yripaB/ieHue TI0/b30BaTe/IsSIMM, HaCTPOMKaMH,
rpaBamMu JOCTyTIa U MPOCMOTP OTYETOB.

APEX Bktouaet B cebs ciefiytoiiyie BO3MOKHOCTH:
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B cpesia pa3paboTKyM vMeeT MpocTor M 3h(eKTHUBHLIN web-uHTep-
deiic, T. e. Ay Hauaa pa3paboTKU He TpebyeTCs crielaiu3upoBaH-
HBIX cpe[l, pa3paboTKa MO’KeT BEeCTHCh C Ji000ro KOMITbIOTEpA C
web-6pay3epowm;
B TTOMOII[HUKM MHUTPALIMM M3 HACTOMBHBIX 0a3 JAaHHBIX U 3/I€KTPOH-
HBIX TaOJIHII;
B BCTPOEHHbIM MacTep reHepaluy oT4etoB B ¢popmate PDF;
B UHCTPYMEHTHI /ISl UHTerpaLyu u web-cepBucamu;
B 0oJIbIIIOe KOJIMUeCTBO I11a0/I0HOB T10/1h30BaTe/IbLCKOT0 HHTepdeiica;
B VHTYUTUBHO-TIOHSTHOE yIipaB/jieHre pabourM MpOCTPaHCTBOM;
W ynpaB/ieHre o0bekTamu 1o rpuHIuny Drag&Drop;
B rpaduyeckuii TOMOIIHUK co3aHusi SQL-3anpocos;
B 3alYII[eHHOCTh [JaHHBIX CeCCUM IM0CJ/ie aBTOpU3alluM I0Jib30BaTe-
Tst;
B BCcTpoeHHbIM pegakTop PL/SQL;
B MacTep CO3/laHUsl ;uarpaMM U OTUeTOB Ha CauTe;
W noziep>kKa 0oJsiee 20 s13bIKOB, BK/IHOUAsi Py CCKUM.

APEX saBnsieTcsi KpocC-TIaT()OPMEHHOM CHUCTEMOW, T. €. OH YCITellHO
paboTaeT Kak Ha oriepalldoHHON cucteme Windows, Tak ¥ Ha Linux,
Solaris, HP-UX, MAC OS wu apyrux.

OpHUM 13 TIPOCTeUIIMX NpruMepoB npuMeHeHust APEX Ha nipeanpusitTun
SIB/ISIETCSI TIepexo/l OT HaCTO/IbHBIX 0a3 [JaHHBIX W 37€KTPOHHBIX TaOIMI]
(Harpumep, MS Access, MS Excel) k web-tipesictaBienuto 3tux 6a3 u Jo-
KyMeHTOB. JTO ObIBaeT oueHb I10/Ie3HBIM, KOTr/la He00X0AuMo 06eCrieunThb
O/IHOBPEMEHHBIN [OCTYIl A/l PeaKTUPOBaHUs OJHOIO U TOTO >Ke [IOKY-
MeHTa, 0COOEHHO KOT/la 1M0/1b30BaTe/IM HaXO/SATCS B TEPPUTOPUAJILHO Y/ 1a-
neHHbIx oucax. B APEX BcTpoeH MHCTPYMEHT KOHBePTaIuM U3 Tab/iui]
Excel B Tabmuiibl Apex. IToc/ie KoHBepTal[My 3TH TabMMIbl CTAHOBSTCS J0-
CTYMNHBI Ha KopriopaTuBHOM WHTpaHeT- win MHTepHeT-cauTe. Ilo/ib3oBa-
Teslb TI0J/IydaeT [JOCTYIM K TakoW Tabsvile rocje TOro, Kak BBOJUT UMs U
napoJ/ib Ha caite. Takum o6pa3oM, MO>XXHO OPraHU30BaTh COBMECTHYHO pa-
00Ty HaJ| JOKYMEeHTOM 0e3 TiepechI/IKH ero T0 3/IeKTPOHHOM TouTe U T. .

Pa3pabotka B APEX MoskeT BeCcTHCh Ha HeCKOJIbKUX si3bikax: PHP, Java,
PL/SQL. Ilpu pa3pabotke Ha PL/SQL, BHyTpeHHeM si3biKe 0a3bl JAHHBIX
Oracle Database, Mo)kHO 000NTHCH 0e3 TIPOMEKYTOUHOTO 3BeHa B BU/E
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web-cepBepa Apache (Oracle HTTP Server), HTML-koz OyzeT Bbl/jaBaTh
HertocpeactBeHHO CYDB/I.

da3a 3. TectrupoBanue ¢ nomouibi0 Oracle SQL Developer

OcHoBHBIe BO3MOKHOCTH [13]:
TectupoBanue SQL u PL/SQL;

TIpOBepKa pe3y/bTara;

TPOCMOTP I/IaHOB BbInosiHeHus SQL;
otsiagka PL/SQL;

TIPOU3BOUTETbHOCTD;

aHa/IM3 TPaCCMPOBOYHBIX (hali/ioB;
AWarHoCcTuyeckoe mokpeitie Koga PL/SQL;
Profiler Ha ypoBHe CTpOKU;
nepapxuueckuii Profiler.

®da3a 4. Pa3BépThIBaHUe

[Tpoaykrt: Oracle Enterprise Manager.

OcHOBHBIe Bo3MOKHOCTH [13]:

pa3BEpThIBaHUE;

obbekThI B/I;

Haya/ibHble JJaHHbIE;

TIPUJIOKEHUS;

raTunupoBaHue;

VCII0/Ib30BaHUe CPaBHEHUS CXeM;

reHepaLus CKpUIITOB JJ11 IaTYUPOBaHNS;
Application Express pa3BépTbiBaHHe TIPUI0XKEHHSI;
MPUJIOKeHUs pa3BEPTHIBAIOTCA KaK SQL CKpUIITHI;
TIPUJIO’KeHNEe MOXKeT BK/TI0UaTh Co37iaHue 00beKTOB 06a3bl ZJaHHBIX.

®da3a 5. MoHUTOPHUHT

[TpoaykT: Oracle Enterprise Manager (OEM).

Oracle Enterprise Manager — KOMIJIEKC Cpe/ICTB /1Sl LIeHTpa/IM30BaHHO-
ro yripaB/jieHHsI CUCTeMaMH, CO3/JaHHbIMU Ha OCHOBe mpoAykToB Oracle,
BK/ItOUast 6asbl aHHBIX, cepBepbl npuiokeHuit, HTTP-cepBepbl, IHTep-
HeT-NIPUJIOKEHUS U T.[.

OEM Bk/tOUaeT B cebs:

B Oracle Management Service (OMS) — ymnpaB/sitolyii cepBep, pea-
nu3yroIuMii Bcto oruKy pabotsli OEM. TTonb3oBaTenu paboTaroT C
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OEM uepe3 Web browser no npotokony http/https, ucrob3ysi UH-
Tepdeiic, npenocraBasieMbii OMS. Ynpapnsitomui cepBep UMeeT
CBOM Dero3uTOpHi, I/le OH XpaHUT HeoOXOAUMYIO [/isi pabOThI MH-
cdopmaiiiio 0 Bcex yripaB/isieMbIX 00beKkTaX. Pero3uTopuii XpaHUTCS
B B/l Oracle.
B Oracle Management Agent (OMA) — fio/bKeH ObITh YCTaHOBJIEH U
paboTaTh Ha KaXXJOM y37e, Haxo/sieMcs Tof, yrpariaeHueM OEM.
OMA BbINOHSET 3a[aHUsA, KOTOPble HCXOAAT OT YIPaB/ISOL[Eero
cepBepa. BbIinosiHeHWe 3THX 3a/JaHU MOXKeT MPOUCXOAUTh B 3apaHee
yKa3aHHble MOMEHTBbI BpeMeHU WIW C OIpefie/iIeHHOW MepuoJuyHO-
CTBIO.
m Oracle Enterprise Manager Grid Control — cpeficTBO yripaBieHus
Oracle Grid.
W Oracle Enterprise Manager Database Control — obieruéHHasi Bep-
cusst OEM Grid Control, npeagHa3HaueHHasl sl yIipaB/ieHUs] TOTbKO
OJJHUM 3K3eMIUISIPOM WKW OJHUM KiacTepoMm 0a3 maHHbIXx Oracle,
yCTaHAB/IMBAETCS TI0 YMOJTUAHUIO C KayKaou 6a3oii sanHbIX Oracle.
W Oracle Enterprise Manager 10g Application Server Control — 06-
neruénHas Bepcuss OEM Grid Control, mpegHasHaueHHas 1 yripaB-
NIeHUs1 TONMbKO OZJHUM 3K3eMIIIPOM WJIM OZJHUM K/1aCTEPOM CepBEpPOB
nipunokeHu Oracle, ycTaHaBIMBaeTCsl MO YMOMYAHUIO C KaXKAbIM
Oracle Application Server.
OcHoBHEBIe Bo3MoxHOCTH [13]:
MOHUTOPUHT SQL;
Active Session History (ASH);
Active Workload Repository (AWR);
SQL-onepaTopsl ¢ BbICOKOM Harpy3kou (Top SQL);
0nTo BhITIOHSAOImMNCS SQL;
MoHuTOpUHT Application Express npuiokeHuu;
WCII0/Tb30BaHMUE;
TIPOU3BOJUTETEHOCTD;
Me/lJieHHO paboTarolifie CTpaHHUIl.
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3.2. YcranoBka JDK

Ilns paboThl MHOTMX TIporpamMMm, B ToM umcie Data Modeler, Oracle
SQL Developer Heobxoaumbl JRE wmu JDK.

Java, JRE, JDK? Uto 3T0 Takoe? Java — 0OBEKTHBIN $3bIK MPOTrpaM-
MHUDOBaHMs, pa3paboTaHHBI KOMIlaHWedl Sun Ha OCHOBe si3bika C++.
KomraHus rpefiocTaB/isieT Ha CBOeM caiiTe [i7isi CBOOOHOTO [OCTyTa CIie-
A(PUKALMIO si3blKa (OMMChIBAKOIAsl JIEKCUKY, THIIbl JAHHBIX, OCHOBHbLIE
KOHCTPYKIIMM) U UHCTPyYMeHTa/IbHble CpeZiCTBa pa3pabOTKU TPHUIOKeHUH
— Java Development Kit (JDK).

['maBHas 3a/laua, KOTOPYIO TIpecjie/loBajd pa3paboOTUMKu — CO3/jaHue
HaZIe>KHOTO T1/1aThOPMO-HE3aBUCMMOT0 00BEKTHOTO $13bIKa, KOTOPbI T103-
BO/Isi ObI pa3pabaThIBaTh HEOOJIbIIIE MOOM/IbHBIE TIPUIOYKEHUS 11 web
— arvieTbl. TexHosiorusi pa3paboOTKM M MCIO/Ib30BaHUS  java-arieToB
OCHOBAaHa Ha /IByX CTaH/IapTU30BaHHbIX KOMIaHWEU KOMIIOHEHTaX: Ha MO-
OumbHBIX Java-6aliT Komax — dopmare TMpeAcTaBAeHUs] pe3yIbTaTOB
KOMITWISILIMU MCXOJHOr0 MPOrPaMMHOIO KO/la java-ariera — M Ha CIlel-
duKaluy BUPTYya/lbHOM MaluHel Java (JVM) — uHTepripeTaTope MOOH/Ib-
HBIX java-0aliT KozoB. CKOMMU/IMPOBAHHBIE arlyIeThl [JOJ/DKHBI XPaHUThCS
Ha web-cepBepe. /X BbI30B Ha MalllMHY K/IMeHTa obecrieunBaeTcst Opay3e-
pom 1ipu npocMotpe HTML-cTpaHuiipl, B KOTOPOW C TIOMOLIBIO CIelraib-
HBIX TEroB BCTPOEH BBI3OB arieTa C Tepefiadyeli eMy (paKTUUeCKUX Tapa-
MeTpoB. [Tocne BbI30Ba MOOM/IBHBLIX java-0aMT KOJJOB Ha CTOPOHY web-
K/IMeHTa UX UCIIOJHeHre ocyiecTBaseTcss JVM, BCTpoeHHOM B Opay3ep.

Hapsiny c ucnosib3oBaHMEM java Jjisi CO3[aHWs arvieTOB LIMPOKO HC-
MO/Tb3YHOTCS CUCTEeMbI TIPOrPaMMUPOBAHUS C BXO/IHBIM SI3bIKOM java, OCHO-
BaHHbIE Ha TPAJULIMOHHOU TE€XHOJIOTUHU.

NuTepec K Java Obl1 Takke 00yC/OB/IeH TOSIBIeHUEM TaKUX TeXHOJIO-
ruM, Kak J2EE, Bkmrouasi JSP (Java Server Pages), J2ME caenaBimx Java
HanOoJsiee TIOMY/ISIPHOM TIaTHOPMOM [T CO3Z,aHUsI KOPIIOPaTUBHBIX pe-
IIIeHWM, TIo/|/lep)KUBaeMOr Moutu BcemMu npousBoauTenssmu I[10. OcHOB-
Hasi cdepa rpuMeHeHus1 Java — 3TO MPUIOXKeHUsI MaciiTaba rnpeAnpusiTUs
M MHOT'03BeHHbIe pacripefiejieHHble CUCTeMbl, Oa3supyroiuecss Ha J2EE-
COBMECTUMBIX CepBepax MPUIOKEHUH.

B 1999 r. Sun o6bsiBUIa 0 pa3fenieHUU pa3BUTHs miaTdopmel Java 2 Ha
Tpu HanpaeieHusi: Java 2 Platform Standard Edition (J2SE); Java 2 Plat-
form Enterprise Edition (J2EE); Java 2 Platform Micro Edition (J2ME).
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J2SE mipeaHa3zHauaeTcsl [/l MCMOJIb30BaHHsS Ha pabouux CTaHIUSAX U
[TK. Standard Edition — ocHOBa TexHonoruu Java u npsimoe pa3sutue JDK
(cpencTBO pa3paboTurKka ObLI0 eperMeHOBaHO B j2sdk).

J2EE copepxuT Bce HeoOXouMoe Jijisi CO3iaHUsI CIIO’KHBIX, BhICOKOHA-
JI@XKHBIX, pacrpe/ieJieHHbIX CepBepHbIX NpuaoxeHun. Enterprise Edition —
9TO Habop MoIIHBIX OMOMMoTeK (Harpumep, Enterprise Java Beans, EJB) u
npyYMep peajv3alud 11aThopmbl (cepBepa TpuaoXkKeHWH, Application
Server), KOTOpasi UX NO//lep>KUBaeT.

J2ME sBnsietcsi yceuenneM Standard Edition, uToObl ymoBIeTBOPSTH
JKeCTKMM arlfapaTHbiM TpeOOoBaHUSIM HeOOJ/bIINX YCTPOMCTB, TaKMX Kak
KapMaHHbIe KOMITBIOTEPBI U COTOBBIE Tee()OHBI.

B 1997 roga Sun Hauana npepyaraTth Java Runtime Environment (JRE)
— CpeJly BbITIOJIHEHUS Java. OTO MUHHMaJlbHas peanu3aliysi BUPTYalbHOU
MalllMHbI, HeoOXoAUMasl i UCTIOHeHHUsT Java-TipuioykeHuH, 6e3 KOMITH-
JsiITOpa U APYruX CcpefcTB pa3paboTku. Eciu ronb3oBaTenb X0UeT TOJbKO
3aMyCKaTh MPOrpaMMbl, 3TO UIMEHHO TO, UTO MY HY’KHO.

JDK ponroe Bpemsi Obl10 6a30BBIM CpeACTBOM pa3pabOTKU TPUIOXKe-
HuM. OHO He COZEepP)KUT HUKAKUX TeKCTOBBIX peJaKTOPOB, a ONepupyeT
TO/IBKO Y’Ke CYIIeCTBYIOIIMMU java-haiiamMu. KoMmuisTop npezcTaBiieH
yTUINUTOM javac (java compiler). BupTyasbHasi MalliMHa peajiM30BaHa IMpo-
rpaMmoi java. Jljis TeCTOBBIX 3allyCKOB alliljIeTOB CYIeCTBYeT Creljuaib-
Hasi yTuiuTa appletviewer. HakoHel, 1151 aBTOMaTU4eCKOM reHepaLyu J10-
KyMeHTaLli1 Ha OCHOBE MCXO/HOI'0 KO/la Mpu/iaraeTcsi cpeAcTBo javadoc.

['me B3sTh? KomrinekT pa3paborurka JDK GecryiaTHO pacripoCTpaHsieT-
cs ¢ camTa http://java.sun.com/javase/downloads/index.jsp

1. 3anyctuTe Java u y3HaiiTe ee Bepcuto: BbiOepute Ilyck, IIporpamMmmsl,
BbINo/THUTB, BBeiuTe KOMaHy cmd, B OTKPBIBIIIEMCS KOHCO/IM BBeAUTE
KOMaHAy java -version.Eciu coobiijeHue Kak Ha puc. 1, To Heo6XxoAuMo
YCTaHOBUTH java, TO eCThb BbITIO/IHsIEM MYyHKT 5. Eciiu coobiiieHue
TIPUMEPHO Kak Ha PUC. 2, TO java y»Ke yCTaHOBJIeHa.

o ICAWINDOWSA\system32\cmd. exe

Microsoft Windows HP [Bepcun 5.1 .26001]
CC» Kopnopauwna Masikpocoor,. 19852001 .

C:sJDocuments and Settings“Adminisztrator>java —version
HE ABAAETCA BHYTPEHHEW MAM BHEUHEM
KOMAHAOW, MCNOAHAEHMOW NPpOrpaMMod MAM NAKETHHM DadAOM.

C:JDocuments and Settings“~Administrator>

Puc. 1: Java He ycmaHo8/neHa


http://java.sun.com/javase/downloads/index.jsp
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2. 3anyctute yctaHOBKY: BoiOepuTe jdk-6u20-ea-bin-b02-windows-
i586-01_apr_2010.exe, M2.

3. Pa3paboTurku mporpaMMbl MPUBETCTBYIOT Bac, BbiOepuTe Next.

4. B okHe License Agreement npe/jjaraeTcsi 03HaKOMUTBCS C
yCJIOBUSIMU JIULIEH3MOHHOTO COTJiallieHus], BbibepuTe Accept>.

6. B okHe Custom Setup ripezyiaraetrcsi BbIOpaTh POrpaMMblI J1JIst
yCTaHOBKH, BbIOepUTe M0 yMOJTUaHHIO, TO eCTh BCe, 0OpaTUTe BHUMaHUe
Ha karanor C:\Program Files\Java\jdk1.6.0_20 rge 6yaeT pa3melatbcs
rpunokeHue, Haxmure Next.

7. ITocne 3aBepiiieHys ycTaHOBKU: BbiOepuTe Finish.

8. Boiinure B Karasior jdk1.6.0_20, Tam A0/DKHBI OBITH ClIeAYIOIIHE
narku: bin (31ech HaX0ATCSI OCHOBHbIE YTUIUTHI, HAIIPUMEDP KOMITUISITOP
n JVM); demo (mpumepsl iporpamMm); jre ((aiisibl, AMEIOLIUe OTHOLIIEHUE
HeriocpeAcTBeHHO K JRE); lib (bubmoreku JDK). Kpome Toro 3zech
TaK)Ke J0/DKeH ObITh dhaiin src.zip. B HeM HaxosTCsl NCXO/[HbIe Ko/Ia
6ubMoTeK, KOTOPhIe BbI MIPU JKeJTaHUM MOyKeTe U3YUUTh CaMOCTOSITeTHHO.

9. Ilepe3arpysute KOMIbIOTED.

10. 3amyctuTe Java v TIpoBepbTe ee BepcHio: BhiOepuTe ITycK |
IIporpammbl | BeinoiHUTH, HabepuTe cmd, B OTKPBIBIIIENCS] KOHCO/H
BBeIUTE KOMaH/y: java -version

Ecmu pe3ynbTaT MPUMEPHO TaKOW Kak Ha pPUC. 2, TO BCe YCTAaHOBJIEHO
TPaBUJILHO.

¢ Command Prompt

icrosoft Windows XP [Bepcua 5.1.26001
C>» Kopnopauwa Madvkpocodr, 17852001 .

JDocuments and Settings“~Adminiztrator>java —version

java version "1.6.0_20-ea"
ava<TH> SE Runtime Environment <huild 1.6.0_Z20-ea—hb2>
ava HotSpot<TH» Client UM <huild 17.0-hl2, mixed mode. sharingl

Documents and Settings“Administrator_

Puc. 2 Java ycmanosneHa
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3.3. YcranoBka JDK (Linux)

3arpyykaem JDK Co CTpaHUL[bI
http://java.sun.com/javase/downloads/index.jsp

YcranaBmuBaem  jdk-6u20-linux-i586-rpm.bin 1Mo  WHCTpyKUMH
http://java.sun.com/javase/6/webnotes/install/jdk/install-linux-self-
extracting.html

11. Ckonupywte jdk-6u6-linux-i586-rpm.bin B katanor
/home/student/3arpy3kKa B KOTOpoM student uMeeT IpaBa Ha 3aruch.

12. 3anycTuTe KOHCO/b: BbiOepuTe YTH/IMTBI, KoHcoab TepMuHanbl

13. BoiigyTe mo4TH KakK a/MUHHUCTPATOP: BBeAHTe KOMaHy sudo su

14. CMmeHHWTe TeKylIMK KaTasior: BBeUTE KOMaHAY

cd /home/student/3arpy3ka

15. TIpoBepsbTe, rae Bbl: BBeAUTE KoMaHzy ls

16. YcraHoBuTe 1paBa Ha BbINIOJIHEHHE C [TIOMOLLbIO KOMAaH/bI:

chmod a+x jdk-6u6-linux-i586-rpm.bin

Ec/ii KoMaH/ja BBITIO/THEHA, TO COOOIIeHU He Z0/DKHO ObIThb. Ecu 1o-

SIBUWIOCh COO0O0llleHre O OIMnbKe, WMCIpaBbTe M 3aHOBO BBITIO/IHSINTE KO-

MaHZy.
17. 3anycTuTe yCTaHOBKY C TIOMOILLbIO KOMaH/IbI:
/jdk-6u6-linux-i586-rpm.bin
18. ITpocMOTpUTE MULIEH3UOHHOE COTJIallleHUe, MPOJIMUCThIBAsi CTPAHULbI

HaxuTieM Enter, BoiOepuTe Yes, HabJto/1aiiTe MpoljecC yCTaHOBKH.

19. CMeHUTe TeKyIIUM KaTasor: BBeguTe KoMaHay cd /usr/java/
20. ITpocmoTpuTe KaTasor: BBeAuTe KOMaH Iy ls.

21. 3anycTtuTe java-TiporpaMmy: BBeiUTe TPU KOMaH/bI

cd /usr/java/jdk1.6.0_06/demo/jfc/SwingSet2

chmod +x SwingSet2.jar

/SwingSet2.jar

HabsroiaiiTe KpacorTy.

3.4. YcranoBka Data Modeler
3arpy>kaeM datamodeler-3.1.4-710.zip co cTpaHUI[bI


http://java.sun.com/javase/downloads/index.jsp
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http://www.oracle.com/technetwork/developertools/datamodeler/downlo
ads/index.html

1. PazapxuBupyrite datamodeler-3.1.4-710.zip B KaTasor
c:\datamodeler

2. 3annyctute CASE-cpenctBo: oTkpouTe KaTtasnor c:\datamodeler,
BbiOeprTe datamodeler.exe, M2.

3.4. YcranoBka Data Modeler (Linux)

YcranoBouHbii (ann datamodeler-2.0.0-584-no-jre.zip He COgepXUT
JRE. ITosTomy Hazio ycraHoBuTh JRE. TIpu Heo6xogumocTH B daiine
datamodeler.conf u3 karanora \datamodeler\bin Heo6xoaUMO yKa3aThb
SetJavaHome. (SetJavaHome /usr/java/jdk1.6.0_20)

1. PazapxuBupylite datamodeler-2.0.0-584-no-jre.zip B KaTasor
/opt/datamodeler/

2. [1ns coequHenus ¢ Oracle 10g XE penaktupyem (aii
/datamodeler/datamodeler/bin/datamodeler.conf, 1o6aBnisieM cTpoKy

AddVMOption -Duser.region=US

3. 3anyctute CASE-cpefcTBO: oTKpouTe KaTasior /opt/datamodeler/,
BbiOeprTe datamodeler.sh, M2

3.5. YcranoBka Oracle SQL Developer

3arpy>kaem sqldeveloper-3.2.20.09.87.zip co cTpaHULIbI
http://www.oracle.com/technetwork/developer-
tools/sgldeveloper/downloads/index.html

Oracle SQL Developer Bkitouaer JDK1.6.0_35.

1. Pazapxusupytite sqldeveloper-3.2.20.09.87 B katasnor
c:\sqldeveloper

2. 1ns coenunenusi ¢ Oracle 10g XE pegaktupyeM (aiin
/sqldeveloper/sqldeveloper/bin/sqldeveloper.conf, fo06aB/isieM CTPOKY

AddVMOption -Duser.region=US

3. 3anyctute CASE-cpeactBo: oTkporite KaTanor c:\sqldeveloper,
BeIOepuTe sqldeveloper.exe, M2

3.6. YcranoBka Oracle SQL Developer (Linux)


http://www.oracle.com/technology/software/products/sql/index.html
http://www.oracle.com/technology/software/products/sql/index.html
http://www.oracle.com/technology/software/products/sql/datamodelerpatch1.html
http://www.oracle.com/technology/software/products/sql/datamodelerpatch1.html
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YcraHoBouHbIU (arin sqldeveloper-1.5.54.40-1.noarch.rpm
(sqldeveloper-2.1.1.64.45-1.noarch.rpm) He cogep>xxut JDK. IToaTomy
TpeBapuTe/IbHO HaJ0 yCcTaHOBUTH JDK.

1. BeimonauTe yctaHoBKY: BbiOepuTte sqldeveloper-1.5.54.40-
1.noarch.rpm, M2.

2. BbIMoiHUTE yCTaHOBKY C MOMOIIBI0 KOMaHAbl: rpm -Uhv
sqldeveloper-1.5.54.40-1.noarch.rpm

3. ns coenunenusi ¢ Oracle 10g XE pegaktupyeM (aiin
sqldeveloper.conf, 106aBnsieM CTpOKy

AddVMOption -Duser.region=US

4. ITpu HeobxoauMocTH pegakTupyeM daiin sqldeveloper.conf,
nobapsieM CTPOKY
SetJavaHome /usr/java/jdk1.6.0_20

5. 3annyctute CASE-CcpeiCcTBO: BbIIIOJTHUTE KOMaH/IbI

cd sqldeveloper
sqldeveloper

HpI/I 3dIlyCKe MOXET INOABUTCA OLIMOKa:

Type the full pathname of a J2SE installation (or Ctrl-C to quit), the path
will be stored in ~/.sqldeveloper/jdk

6. [ln1s1 ucnipaB/ieHust OIIMOKY CO3/jaiiTe KaTajor KOMaH/0M:
mkdir -p ~/.sqldeveloper
7. Co3paite nycrou (ain komanzou: touch ~/.sqldeveloper/jdk
8. BrinonHute pefaktupoBaHue Qaiina jdk 106aBuB B Hero
/usr/java/jdk1.6.0_20
3.7. YcranoBka Oraclel0g XE

[171s1 ycTaHOBKUA Heo6XxoiuM 00beM orepaTUBHOM namsiTh: 256 megabytes
MUHUMYM, 512 megabytes peKOMeH/1yeTCHl.
I171s1 ycTaHOBKY He0O6X0AMM 00beM »KeCTKoro Arcka: 1.6 gigabyte MuHu-
MyM.
3arpy>kaem OracleXEUniv.exe co CTpaHULIbI:
http://www.oracle.com/technetwork/database/express-
edition/downloads/index.html

1. Bxogum B Windows Kak moJib30oBaTe/b C TTpaBaMy a/IMUHUCTPATOpa.
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2. 3anyckaem yctaHoBKY: BbibepuTe OracleXEUniv.exe, M2,

3. B okHe Oracle Database XE - Install Wizard welcome BbiGepuTe
Next.

4. B okHe License Agreement Boibepurte I accept... u HokmuTe Next.

5. B okHe Choose Destination Location BbiOepuTe KaTasior 1o
yMOJIYaHUI0, Haykmute Next.

6. B okHe Specify Database Passwords BeequTe raposs student2010 u
ero noaTreepxaeHue student2010, KOTOPBIM KUCIOIB3YETCS /151 TOTUHOB
0a3bl laHHBIX SyS U system. HaxkmuTe Next.

7. B okHe Summary nMpoCMOTpHTe HACTPOMKU YCTAHOBKU U HAXKMHUTE
Install. Habntozaiite ripoiiecc yCTaHOBKHU.

8. B okne Install Shield Wizard Complete BriGepute Launch the
Database homepage, HaxxmuTe Finish.

9. B okHe Opay3epa Ha JijoMalliHeli CTpaHUIle BOW/IMTe B CUCTEMY: B T0Jie
Username BBeuTe system, B riosie Password Beeute student2010,
HaxmuTe Login.

10. AktuBupyiite TectoByto B/I: BoibepuTe Administration, Database
Users, BoiOepute hr, B mone password Beequte hr, B nose confirm
password BBeguTe BBeAiuTe hr, B crivicke account status BeibepriTe
unlocked, HaxxmuTe alter user.

11. Co3paiiTe CBOIO YUeTHYIO 3amich: BbiOepruTe Administration,
Database Users, BbIOepuTe create, B I10jie Username BBe/1Te CBOU
JIOTUH, HaripuMep, soko, B mosne password BBeauTe soko, B mosie
confirm password BeesuTe soko, B criricke account status BbiOeprTe
unlocked, B o6actu roles BbiGepuTe rpaBa aZfjMUHHUCTPATOPA raouKoin
connect, resorce, dba, HaxxMmuTe create.

12. Beivigure u3 cucteMbl: HaxxmuTe Logout.

13. Hactpoiitre CYB/I: BoibepuTe Ilyck, [Tanens ynpaBieHus,
ApvuHucTpupoBanue, Ciyx0bl, BbioepuTe OracleServiceXE,
BbiOeprTe MII, BbiOepuTe CBOMCTBA, B crivicke THIT 3amycKa BeiOepUTe
Bpyunyo, Haxxmute JIagHo.

14. ITepe3arpysure KOMIIbIOTEP.

15. 3anycture CYB/: Ilyck, IIporpammsl, Oracle Database 10g
Express Edition, Start Database.



39
JT0/)KHO TIOSIBUTHCSI B OKHE COO0DI1IeHUe:

C:\oraclexe\app\oracle\product\10.2.0\server\BIN>net start
OracleXETNSListener

3arpeboBaHHas ci1y»k0a y»Ke 3aryiiieHa.

C:\oraclexe\app\oracle\product\10.2.0\server\BIN>net start
OracleServiceXE

Cny»ba "OracleServiceXE" 3amyckaercs...........
Cny»x6a "OracleServiceXE" ycrieriHo 3amnyiijeHa.

16. BoiiuTe B cucTeMy 10/J, CBOUM JIoTUHOM: BbiOepuTe ITyck,
IIporpammel, Oracle Database 10g Express Edition, Go to Database
Home page, B nosie Username BBeZiuTe CBOU JIOTWH, Harpumep, soko, B
nosie Password BBeguTe soko, HaxkmuTe Login.

17. Beiigurte u3 cucteMbl: HaxxmuTe Logout.

18. 3anyctute Oracle SQL Developer: Boibepute ITyck | ITporpaMmmsi |
sqldeveloper.

19. Cospaiite coeguHenue: Boibeprure Connections, MII, BoiOepute New
connection, B nojsie Connection Name BeeuTe 10hr, B mosie Name
BBeuTe hr, B riosie Password BeesuiTe hr, B mose hostname BBeuTe
localhost, B mone SID BBeguTe Xxe, HaxxmuTe Test, ecin coobITieHNsT 00
oLIMOKe HeT, To HaxxMuTe Connect.

20. [TpocmoTpuTe Tabauibl cxeMbl hr: B ieBOM OKHe, B /iepeBe 00HeKTOB
BbiOepuTe TiOCUK Yy Tables, 0/KHO OBITH CeMb TabMMLI,
3.8. YcranoBka Oracle10g XE (Linux)

J171s1 ycTaHOBKYA Heo6XoiuM 00beM oriepaTUBHOM namsiTH: 256 megabytes
MUHUMYM, 512 megabytes peKoOMeHyeTCsl.

I171s1 yCTaHOBKU He0O0X0 1M 00BeM >KeCTKOro Aucka: 1.5 gigabyte mMuHu-
MYM.

I71s yctaHOBKa TpebyroTcs ciefyroiue 6ubnvoreku: glibe release 2.3.2
libaio, release 0.3.96.

21. ITpoBepsieM ycTaHOB/IeHHBIe OMOIMOTEKM: rpm -qda | grep libaio
Pe3y/bTat JO/KEeH ObITH TAaKOM:
libaio-static-devel-0.3.107-2mdv2009.1
libaio1-0.3.107-2mdv2009.1
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libaio-devel-0.3.107-2mdv2009.1

22. TIpoBepsieM yCcTaHOB/IeHHbIe OMOMMoTeKku: rpm -qa | grep glibc
Pe3ynbTaT AO/KeH ObITh TAKOM:
glibc-devel-2.9-0.20081113.5.3mnb2
glibc_lsb-2.4.7-4mdv2009.1

glibc-2.9-0.20081113.5.3mnb2

3arpy>kaem oracle-xe-univ-10.2.0.1-1.0.i386.rpm co cTpaHULIbIL:

http://www.oracle.com/technetwork/database/express-
edition/downloads/index.html

23. BXxoauMm B cUCTeMy C IpaBaMu root.

24. 3anyckaeM ycTaHOBKY: rpm -ivf oracle-xe-univ-10.2.0.1-
1.0.i386.rpm

HauuHaetcs ycraHoBKa. [Io02omogka nakemog 0151 YCMAaHO8KLU...

CucreMa ripoBepsieT 00beM »KeCTKOIo JUCKa, OriepaTUBHOM MaMsTU U
swap-pa3zesa. [Ipy HeoOXOAMMOCTH BBIBOZATCS PEKOMEH/ IalIUH.
Haripumep, This system does not meet the minimum requirements for swap
space. Based onthe amount of physical memory available on the system,
Oracle Database 10g Express Edition requires 1024 MB of swap space.
This system has 0 MB of swap space. Configure more swap space on the
system and retry the installation.

B KOHI1Ie BBIBOAUTCS

Executing Post-install steps...
You must run '/etc/init.d/oracle-xe configure' as the root user to
configure the database.

25. BeinonHuTe KoH(UrypupoBaHue: /etc/init.d/oracle-xe configure

26. Ha 3amnpoc Specify the HTTP port that will be used for Oracle
Application Express [8080]: naxxmuTe Enter.

27. Ha 3anpoc Specify a port that will be used for the database
listener [1521]: HaxkmuTe Enter.

28. Ha 3anpoc Specify a password to be used for database accounts.
Note that the same password will be used for SYS and SYSTEM
BBeuTe student2010.

29. Ha 3amnpoc Confirm the password: nosropute BBoz student2010


http://www.oracle.com/technetwork/database/express-edition/downloads/index.html
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30. Ha 3anpoc Do you want Oracle Database 10g Express Edition to
be started on boot (y/n) [y] BBeguTe n

KoH(purypanpoBaHue 3aKaHUMBaeTCsl.

Starting Oracle Net Listener...Done

Configuring Database...Done

Starting Oracle Database 10g Express Edition Instance...Done
Installation Completed Successfully.

To access the Database Home Page go to "http://127.0.0.1:8080/apex"

31. 3amycTuTe listener u 6a3y maHHBIX KOMaH/IOM:

/etc/init.d/oracle-xe restart

32. OcraHoBure listener u 6a3y JaHHBIX KOMaH/IOM:

/etc/init.d/oracle-xe stop

33. Hactporite Oracle Database XFE Server Environment Variables:

OTKpOMTe KaTajior

/usr/lib/oracle/xe/app/oracle/product/10.2.0/server/bin/oracle_env.sh
$ . ./oracle_env.sh

34. YcTraHOBUTe BO3MOXXHOCTB TOJKJ/IFOUEeHUS YAa/IeHHOI0 K/IMeHTa.

The Oracle Database XE home page is only available from the local
machine, not remotely. If you want to enable access from a remote client,
you should be aware that HTTPS cannot be used (only HTTP), so your
login credentials are sent in clear text, and are not encrypted, so if you
don’t need to set this up, it is more secure to leave it as the default setup.

You can also use SQL*Plus command line to enable access from remote
clients. To use SQL*Plus command line to change this setting, log into
SQL*Plus as system, and run the following command:

SQL> EXEC DBMS_XDB.SETLISTENERLOCALACCESS(FALSE);

3.9. YcranoBka Apex

3arpyxaeM 4.0.2.zip co CTpaHMI[bI


http://127.0.0.1:8080/apex
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http://www.oracle.com/technology/products/database/application expres
s/download.html
1. 3anyctute CYB/: Ilyck, I[Iporpammsbi, Oracle Database 10g Express
Edition, Start Database

C:\oraclexe\app\oracle\product\10.2.0\server\BIN >net start Or-
acleXETNSListener

3ampeboeaHHas cayxcba yce 3anyujeHd.

Tnsa ebi3oea oonoaHumenbHoll cnpasku Habepume NET HELPMSG 2182.
C:\oraclexe\app\oracle\product\10.2.0\server\BIN >net start OracleSer-
viceXE

Cnyacba "OracleServiceXE" 3anyckaemcsi.............

Cnyaxcoa "OracleServiceXE" ycnewHo 3anyujeHa.
C:\oraclexe\app\oracle\product\10.2.0\server\BIN >

OOparuTe BHUMaHue, uTo cayk0a "OracleServiceXE" momkHa ObITH
YCIIeLHO 3amylieHa.

2. OTKpoMTe KaTaaor
C:\oraclexe\app\oracle\product\10.2.0\server\ NETWORK\ADMIN,
oTKpouTe Qatin sqlnet.ora v 3aKOMEHTHUPYUTE CTPOKY

SQLNET.AUTHENTICATION_SERVICES = (NTS)

NuctpubyTUB mipefcTaBsieT coboii ZIP-apxuB ¢ Tekctamu SQL-CKPUIITOB
co3nanus 00bekToB APEX B 6a3e faHHbIX. Takke B apXUB BXOJAT haii/ibl
1300pakeHuH.

3. PacnakoBbiBaem apex_4.0.2.zip Ha auck D:. Apex ¢alibl
HaxoAuThCA B Katasiore D:\apex_3.1.2\apex.

4. Otkpoure Katanor D:\apex_3.1.2\apex u CKOMMpPyWTe KaTajor apex
Ha JUCK c: Apex (aiibl JO/DKHBI HAXOAUThCS B Katasiore C:\apex.

5. B komaHgHOM CcTpOKe BBeauTe KomMaHAy: sqlplus /nolog
6. B sqlplus BBesuTe KomaHy: connect sys as sysdba

7. Ha 3anpoc naposis BBegute: student2010

8. Co3paiiTe Tab/IMUHOE TIPOCTPAHCTBO:

CREATE TABLESPACE APEX datafile
'C:\oraclexe\oradata\XE\APEX.dbf'
SIZE 500M


file:///media/C:/apex
http://www.oracle.com/technology/products/database/application_express/download.html
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EXTENT MANAGEMENT LOCAL
SEGMENT SPACE MANAGEMENT AUTO;

9. Co3paiiTe Tab/IMUHOE TTPOCTPAHCTBO:

CREATE TABLESPACE APEX_FILES datafile
'C:\oraclexe\oradata\AXE\APEX_FILES.dbf"
SIZE 500M

EXTENT MANAGEMENT LOCAL
SEGMENT SPACE MANAGEMENT AUTO;

10. 3akpouite sqlplus
11. YcraHoBuTe pabouwnii Karasor ajs sqlplus: B KoMaHHOI CTpoKe

BBeuTe cd c:\apex
12. B komaHiHOM CTpOKe BBeauTe KoMaHAy: sqlplus /nolog

13. B sqlplus BBeguTe KOMaH/y: connect sys as sysdba
14. Ha 3anpoc naposs BBeauTe: student2010
15. 3anyctute ycraHoBKy: @apexins APEX APEX_FILES TEMP /i/

Y cranoBka uzet 15-20 muH. Kaure.

B KoHIIe J0/DKHO MOSIBUTCA Takoe!

Upgrade completed successfully no errors encountered.
-- Upgrade is complete ------========mmmmmmmmmm oo
timing for: Upgrade

Elapsed: 00:01:16.98

...End of install if runtime install

...create null.sql

timing for: Development Installation

Elapsed: 00:23:09.09

Disconnected from Oracle Database 10g Express Edition Release
10.2.0.1.0 - Production

16. ¥YcraHnoBuTe pabounii katasor jys sqlplus: B KomaHIHOM CTPOKe

BBeuTe: cd c:\apex
17. B komaHjHOM CTpOKe BBeauTe KoMaHAy: sqlplus /nolog

18. B sqlplus BBeguTe KoMaHy: connect sys as sysdba
19. Ha 3anpoc napons BBegute: student2010
20. 3amycTuTe KONUPOBaHWE KAapPTUHOK U CKpunToB: @apxldimg.sql c:


file:///media/c:/apex
file:///media/C:/apex
file:///media/C:/apex
file:///media/C:/apex
file:///media/c:/apex
file:///media/C:/apex
file:///media/C:/apex
file:///media/C:/apex
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J10/DKHO OBITH Takoe!
PL/SQL procedure successfully completed.
old 1: create directory APEX_IMAGES as '&1/apex/images'’
new 1: create directory APEX_IMAGES as 'c:/apex/images’
Directory created.
PL/SQL procedure successfully completed.
PL/SQL procedure successfully completed.
PL/SQL procedure successfully completed.
Commit complete.
timing for: Load Images
Elapsed: 00:02:48.50
Directory dropped.

21. Mensiem napoJib: @apxxepwd.sql studentfub

Session altered.

...changing password for ADMIN

PL/SQL procedure successfully completed.
Commit complete.

3.10. YcranoBka APEX (Linux)
1. Pa36iiokupyemM yueTHYHO 3amnuch oracle, kotopasi Oblia co3fjaHa npu
yCTaHOBKe oracle.
2. B komaHgHOM CTpOKe BBeauTe KomaHAy: sqlplus /nolog
3. B sqlplus BBepguTe KomaHy: connect sys as sysdba
4. Ha 3anpoc napoJsi BBeauTe: student2010
5. Co3maem pabouee TTPOCTPAHCTBO:

CREATE TABLESPACE APEX datafile
'fusr/lib/oracle/xe/oradata/XE/APEX.dbf’
SIZE 500M

EXTENT MANAGEMENT LOCAL
SEGMENT SPACE MANAGEMENT AUTO;

CREATE TABLESPACE APEX_FILES datafile
'fusr/lib/oracle/xe/oradata/XE/APEX_FILES.dbf'
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SIZE 500M
EXTENT MANAGEMENT LOCAL
SEGMENT SPACE MANAGEMENT AUTO;

6. KonupyeMm KaTasior apex B KaTajior MoJjib30Bare/is oracle.

7. OTKpbIBaeM Kartajior apex u 3amnyckaem sqlplus /nolog

8. B sqlplus BBeauTe kKOMaH/y: connect sys as sysdba

9. 3anyctute yctaHoBKY: @apexins.sql APEX APEX_FILES TEMP /i/
10. 3amyctuTe KonmMpoBaHVe KAPTUHOK U CKPUIITOB:

@apxldimg.sql /usr/lib/oracle/xe

PL/SQL procedure successfully completed.
old 1: create directory APEX_IMAGES as '&1/apex/images'’
new 1: create directory APEX_IMAGES as
/usr/lib/oracle/xe/apex/images'’

Directory created.

PL/SQL procedure successfully completed.
PL/SQL procedure successfully completed.
PL/SQL procedure successfully completed.
Commit complete.

timing for: Load Images

Elapsed: 00:00:41.53

Directory dropped.

11. Mensiem niaposib: @apxxepwd.sgl studentfub

Session altered.

...changing password for ADMIN

PL/SQL procedure successfully completed.
Commit complete.

12. BeiktouaeMm cuctemy: SQL> shutdown immediate

Database closed.

Database dismounted.

ORACLE instance shut down.

13. 3anyckaem SQL> startup

ORACLE instance started.

Total System Global Area 608174080 bytes
Fixed Size 1260316 bytes
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Variable Size 184550628 bytes
Database Buffers 419430400 bytes
Redo Buffers 2932736 bytes

Database mounted.
Database opened.
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3.11. YcranoBka Oraclellg XE nHa Windows 7 Professional
Edition, 64-bit

Il7is ycTaHOBKY He06X0iuM 00beM oriepaTUBHOM namsiTh: 256 M6
MHUHUMYM, 512 M6 peKoMeHAyeTCs.

Iljis ycTaHOBKY He06X0iM 00beM »KeCTKOro fiucka: 1.5 I'6 MuHuMyM.

OmnepaioHHasi cuctema: Windows 7 x64 - Professional, Enterprise,
Ultimate Editions, Windows 8 - Pro and Enterprise Editions, Windows 8.1
- Pro u Enterprise Editions.

TepmuHbl 32-pa3psifHbIi U 64-pa3psiIHbIN OMKMCHIBAIOT, KAKUM 00pa3oM
niporieccop Kommbiotepa (L[IT) obpabaTeiBaeT nHpOpMaLyio. 64-
pa3psigHas Bepcusi Windows o6pabatbiBaeT 60bIiHe 06beMbl
onepatuBHOM namsatu (O3Y) Oosee 3(hGeKTUBHO MO CpaBHEHHIO C 32-
pa3psiTHOM BepCHel.

1. UToOnI onipesievTh, Kakas Bepcust Windows 3armyiijeHa Ha
KOMITbIOTepe TI0/, yripaBjieHreM Windows 7 BBITIOIHUTE: HAXKMHUTEe KHOTIKY
ITyck, HaxMUTe KOMITIOHEHT KoMmiboTep nmpaBoi KHOMTKOW MBI U
BbiOeprTe CBOMCTBA.

Ecmu psagom ¢ Haamucero Tun cuctemMsl ykasaHo «64-paspsijHas
oriepaliMioHHasl CHCTeMa», KOMITbIoTep paboTaeT 1oz, yripaB/ieHreM 64-
pa3psifHou Bepcur Windows 7.

Ecmu psgom ¢ Haamucbto Tur cuctemMbl yKa3aHo «32-pa3psiiHast
oriepaliMOHHas CUCTeMa», KOMITbIoTep paboTaeT 1oz, yripaB/jieHueM 32-
pa3psiiHoi Bepcun Windows 7.

B 3aBucumMocTu oT Bepcum ycraHoB/ieHHOM OC 3arpykaem CYB/I.
2. 3arpyxxaem OracleXE112_Win64.zip co cTpaHULbIL:

http://www.oracle.com/technetwork/database/express-
edition/downloads/index.html

Oracle 11g XE 6ecriiatHas Bepcust CYB/I Oracle, kotopas
noi/iep>kKuBaeT 60bIMHCTBO (DyHKIMOHabHOCTU Standard Edition. OHa
poctymHa 151 OC Windows u Linux.

Oracle 11g XE umeeT cnenyrolye orpaHAuYeHNs: MaKCUMa/lbHbIN pa3mep
6a3bl faHHbIX cocTapisieT 11 I'b, MakcuMasibHbIN 00BeM orepaTHBHON
namsAT XE KOTOPBIM MOKeT UCI0Jib30BaThCs 1 I'B, TOMBKO OfH
9k3emrisip Oracle XE MoykeT ObITh yCTaHOB/IEHA Ha OJJHOM KOMIIbIOTEpe,


http://www.oracle.com/technetwork/database/express-edition/downloads/index.html
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XE ucnonb3yet To/bKO oAuH CPU, Tak Kak OHa He pacripeesisieT
orepaLv MexxJy HeCKOJIbKMMHU TPOLjeCCOpaMH.

Cny>k6a KoHTpos yueTHbIX 3arvceid (UAC) 3amuiijaeT orepardoHHYO
CUCTeMY OT MOBPEeXX/|eHUsI BUPYCaMU U APYTUMU BpeJOHOCHBIMU
rnporpaMMamu. [lejilaeT oHa 3TO C MTOMOIIbIO BCI/IbIBAKOLLETO OKHA C
TpeboOBaHHEM TTOATBEPIUTL KaKoe-TH00 BaykHOe jelicTBUe. Takue
HaJloe/TMBbIe BCII/ILIBAIOIIME OKHA MOXKHO OTKJIFOUUTh, HO KOMIIaHHUS
MIlcrosoft He pekoMeH/TyeT 3T0 fesaTb. Ho 106pkbIe /ito/id COBETYIOT 3TO
cziesiaTh, UTOOBI M306eKaTh TTPOO/IEM MPH YCTAaHOBKHU. KcTaTH, mocrie
yAA4HOU YCTaHOBKHU, MOKHO UAC BK/IFOUUTS.

3. OTK/II0OUUTE KOHTPOJ/Ib YUETHBIX 3arucen. [1/1s1 5TOro HaxKMuTe KHOTIKY
«ITyck» u BeiOepuTe nyHKT [TaHe/nb ynpaBiaeHus. B mosie moucka
BBe/IUTe uac U 3aTeM BbibepuTe NMyHKT I3MeHeHHe MapaMeTpPoOB
KOHTPOJIAl YYeTHBIX 3amycem.

4. YToOBI OTK/TIOUNTL KOHTPOJ/Ib YUETHBIX 3aIMCel, TTepeMeCcTHTE
TOJI3YHOK B 1o/10keHre HUKorjga He yBeOMJ/IATh U HA)KMUTE KHOIIKY
OK. Ecnmu oTobpaykaeTcst 3aripoc Ha BBO/I TIapoJisi aZ/MUHUCTPATOpa UiIx
ero INOATBep)XAeHUs, YKaKUTe MapoJib Ui rpejoCcTaBbTe
MOJATBep)KAeHue.

5. KoHTpo/ib yueTHBIX 3amucelt Oy/ieT OTK/IF0ueH 1Moce repe3arpy3ku
KOMITbIOTEpa.

6. Otpenaktupyuire ¢ann C:\Windows\System32\drivers\etc\hosts.
Ecmm Bel ucnonibdyetre DHCP IP-afpec 1o6aBbTe ciieyrOIHid KOI:
127.0.0.11localhost

3 | localhost

127.0.0.1 workst

7. Eciiv BbI ucmionib3yeTe cTaTudeckuii [P-asipec mobaBbTe creyroinii
Koz, rae 192.168.100.56 Baw IP-aapec.

127.0.0.1localhost

4 | localhost
127.0.0.1 workst
192.168.100.56 workst

Kak yCcTaHOBUTb CTaTUUECKUM aJipeC CM. 3/1€Ch:
http://blog.mclaughlinsoftware.com/2009/11/26/windows-7-static-ip/


http://blog.mclaughlinsoftware.com/2011/12/29/oracle-11gr2-on-windows-7
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Yurute, uro hostname (workst) 70/KHO ObITH CTPOUHBIMH OyKBaMHU.

8. Co3panTe MMs yueTHOM 3aruCH T0Ib30BaTesl, KOTOPOe He UMeeT
npo6esioB, HaripuMep, mindalev, 1 Ha3HaubTe eMy TpaBa
aIMUHUCTPATOpA.

9. Bxogum B Windows Kak I0/1b30BaTe/Ib C IpaBaMy a/IMUHUCTPATOpa.

10. 3anyckaem ycTaHOBKY: pacriakoBbiBaeM OracleXE112_Win64.zip,
3anyckaeM setup.exe u3 OracleXE112_Win64\DISK1\setup.exe.

11. B okHe Oracle Database XE - Install Wizard welcome (pucyHok
1) Beibepute Next.

Oracle Database 11g Express Edition - Install Wizard [ﬁ,l

Welcome to the InstallShield ‘Wizard for Oracle
Database 11g Express Edition

The InstalShisld® \Wizard wil install Oracle Database 11g

Express Edition on your computer. To continue, click,
Mewt.

ORACLE
DATABASE

EXPRESS EDITION

PucyHok 1

12. B okHe License Agreement (prcyHok 2) BeibepuTe I accept the
terms in the license agreement u HaxxmuTe Next.
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Cracle Database 11g Express Edition - Install Wizard ﬁ

License Agreement |

o ORACLE

Pleaze read the following license agreement carefully. CATABASE
Oracle Technology Network Developer License Terms ;..'-

for Oracle Database Express Edition

Export Controls

Export laws and regulations of the United States and any other relevant local
export laws and regulations apply to the programs. You agree that such
export control laws govern your use of the Program (including technical data)
and any services deliverables provided under this agreement, and you agree

@) | accept the terms in the license agreement

) | do niot accept the terms in the license agreement

-

[ Back ][ M ext J[ Cancel ]

PucyHok 2
5. B okHe Choose Destination Location (pCcyHOK 3) MOXXHO NPUHSITh

MEeCTOTIO/I0KEHUE TI0 YMOJTYaHUIO UM BBITIOJIHUTB MePeHacTpPouKy. Ecim
TIPUMUITE PACIIOI0KeHUe 110 yMO/1yaHuto (oraclexe), Haxxmure Next.

Oracle Database 11g Express Edition - Install Wizard S|
Choose Destination Location

ORACLE

Select folder where setup will install files. CATABAZE

Setup will install Oracle D atabase 119 Express Edition in the following folder.

Toinztall ta this folder, click Mest. To install to a different folder, click Browse and select
another folder.

Oracle Databaze 11g Exprezs Edition 21124 K

Deztination Folder

C:horaclexeh Browsze. ..

Space Required on C; B31124 K
Space Available on T 454393008 k.
Back et ] [ Cancel

Pucynok 3
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13. B okHe Specify Database Passwords (pricyHOK 4) BBeiUTe apoJib
student2010 u ero noaTBepxxAeHue student2010, KOTOPBIN KUCITOJIB3YETCS
71T IOTUHOB 0a3bl IaHHBIX Sys U system. HakmuTte Next.

Cracle Database 11g Express Edition - Install Wizard [&

Specify Databaze Passwords )
ORACLE

CATABASE
WEFRESE IO

Enter and confirm pazswords for the databaze. Thizs paszword will be uged for both the 555 and
the Sv'STEM databaze accounts.

Enter Paszword sEERERRRES

LConfirm Pazsword T

| Back [ Mest ] | Cancel |

PucyHok 4
ITapons ansi INTERNAL u ADMIN Oracle Application Express
T0/1b30BaTe/IbCKUX aKKayHTOB Oy/eT Takoi ke Kak v 7iyisi SYS u SYSTEM
aIMUHUCTPATUBHBIX TM0JIb30BaTE/IbCKUX aKKAyHTOB.

Criefyrole HoMepa IOpPTOB 3TO 3HaUeHUs 10 YMOJTYaHHIO:
1521: cnymaresnb 6a3bl faHHBIX Oracle
2030: cny»x6m1 Oracle asist cepBepa Microsoft Transaction Server

8080: HTTP noprt gnst XE Database rpaduueckoro rnosb30BaTe/ibCKOro
uHTepderica Oracle
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14. B okHe Specify Database Ports (pricyHOK 5) ec/ii HOMepa ITOPTOB
110 YMOJTUAHHIO He UCTI0JIb3YIOTCS, TO YCTAHOBKA HUCIIO/Ib3YeT UX
aBTOMaTHUeckH, 6e3 3ampoca. Eci oHM HaXoASTCs B 9KCIITyaTaliu, TO
Bbl MOJKeTe BBeCTH JOCTYIHbLIM HOMep nopTa. Haxkmute Next.

Oracle Database 11qg Express Edition - Install Wizard
Specify Databaze Ports

X
ORACLE

CATABASE
WEPRE S BTN

Enter the ports for Databaze services that are not currently in uze.

THS Part 1521

MTS Port 20320

11

HTTP Part 8050

InstallShield

Back I et I Cancel

PucyHok 5
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15. B okHe Summary (pUcyHOK 6) TPOCMOTPUTE HAaCTPOMKHU yCTaHOBKHU
u HaxxmuTe Install. HaGstozaiiTe ripoiiecc yCTaHOBKHU.

Cracle Database 11g Express Edition - Install Wizard

LX)

Summary

OoRACLE
Feview settings before proceeding with the installation,

CATABRASE
EEFRESE EDTION

Current Inztallation Settings:

Destination Falder: C:\oraclexe!,

Oracle Home: C:horaclexehapphoraclehproduct 17,2 0heervert
Oracle Baze:C:araclexe!,

Port for 'Oracle D atabase Listerner': 1521

Port for 'Oracle Services for Microzoft Transaction Server’ 2030
Part for 'Oracle HTTF Listener: 3080

Back I riztall ] I Cancel

PucyHok 6
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Ec/v Bo BpeMsi yCTaHOBKH TIPOKM30IiIa olbKa Kak Ha pucyHke 7. To
KakK JIeUUThb UATAeM 3/1eCh:

http://www.hanmiaojuan.com/2013/03/install-oracle-xe-11g-for-

windows7-64bits.html

http://www.sibsgl.ru/uchebnye_materialy/Oracle-11g-XE-ustanovka-na-
kompyutere-s-Windows-64bit

Oracle Database 11g Express Edition - Install Wizard L__.._——"' , =5
- M
Setup Status T
TILIITL
The InztaliShisld Wiz ard iz installing Oraecle Databasze 11g Express E dition

[ Error ﬁ

E { § v r. = r. .| o

Bl cousers\MiacjuaniappData\LocalTemp\{8D6436F9-C040-4885-9DCD-
| 32ABTE1DCAITNEEY_XE.reg. The file does not appear to exist.

PucyHok 7

16. B okHe InstallShield Wizard Complete naxxmute Finish

CMOTpPHUM UTO YCTaHOBWJIY.

17. IIpocmoTpuTe ciy»x0b1 (prucyHok 8): Ilyck, ITaHens ynpaBieHus,
AamunncTpupoBanue, CiyX0bl.

4 OraclelobSchedulersE Disabled Local System
i OracleMT5SRecoveryService Manual Local Systern
‘o OracleServiceXE Started Automatic Local System
s OracleXECIrAgent Manual Local System
o OracleXETMSListener Started Automatic Local Systern
PucyHok 8
OracleServiceXE

OTO0 ABMXXOK 0a3bl JAHHBIX.

OracleXETNSListener
OTta cimy>xba 7151 IpOCAYIITMBAaHUS BXOASIINX COeIMHEHUN U TIepeiaun
yCHeIIHbIX MOAK/I0UeHNH K ABMKKY 0a3bl JaHHbIX. Ecim 3Ta cyba He


http://www.hanmiaojuan.com/2013/03/install-oracle-xe-11g-for-windows7-64bits.html
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paboTaeT, Bbl He CMOYKeTe TIOAKTOUNTLCS K 0a3e JJaHHbBIX Y/la/IeHHO.
CyIecTByromiye coefiuHeHUs1 He OyyT 3aTPOHYTHI.

OracleJobSchedulerXE

This service is used when external jobs are run. By default, it is disabled.
If you plan to run external jobs (such as executables, batches, etc.), modify
the account the service uses to use proper, low-privileged credentials and
start the service.

OracleXECIrAgent

Ha nnatdopmax Windows, Oracle nipesijiaraet uHTerpaiyo co cpeion
CLR. Tak onepauusa CLR BbINOMHAECTCA C UCIIOIb30BAHUEM TIpoLiecca
EXTPROC, 3T0 00BIUHO [Ie/1aeTCsI C TIOMOII[LIO CTIeLMaIbHOTO
(oguomnotounsie) EXTPROC a5t omHOro ceanca. OTO He MOXKET ObITh
ONTUMaJIbHBIM criocoboMm 115t o6paboTku Bei3oBoB CLR. ClrAgent
obecrieuriBaeT MHOTOTIOTOYHYHO MeXaHH3M TaK, UTO OZIMH TTPOLiecc
EXTPROC MoxeT c/1y>KUTh HeCK0JIbKO Bbi30BOB CLR.

This one is responsible of resolving in-doubt transactions when Oracle is
participating in distributed transactions with Microsoft Transaction Server.

18. Hactpoiitre CYB/I;: BoibepuTe Ilyck, [Tanens ynpaBieHus,
AamunncrpupoBanue, Ciyxo0bl, BbioeprTe OracleServiceXE,
BbiOeprTe MII, BbiOeprTe CBOMCTBA, B crivicke THII 3ammycKa BbiOepuTe
Bpyunyro, Haxxmute OK.

19. Ilepesarpysure KOMIIbIOTEP.

20. TIpocMoTpHTe yCTaHOB/IEHHBIE MPpOrpaMMbI: BeibepuTe ITycK,
IIporpammel, Oracle Database 11g Express Edition (pucyHok 9).

Oracle Database 11g Express Edition
B Backup Database
5l Get Started
L__% Restore Database
ﬁ Run 5L Command Line
ij Start Database
3 Stop Database
Get Help

PucyHok 9
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Start and Stop Database ITyck 1 octaHOBKa 0a3bl JJaHHBIX
WCIIO/B3YIOTCS I yIipaB/ieHus ciy»kooit OracleServiceXE

Backup Database 1 Restore Database. Pe3epBHoe KomnrpoBaHue 1
BOCCTaHOBJ/IeHHe 0a3 JaHHBIX 3TO CKPUIITHI /I Pe3ePBHOI0 KOITHPOBAHUS
WIM BOCCTAaHOB/IEHUS JJaHHBIX 6a3bl JaHHBIX, UCTIO/Ib3YS TTPOrpaMMy
RMAN.

Run SQL Command Line oTkpsiBaeT KoHCO/b Ha 6a3e SQL * Plus,
KOTOpasi MOKeT OBbITb MCIT0/Ib30BaHa Ai/isl BbINoHeHUs: KoMaHg, SQL uu
151 3aIycKa clieHapreB K 0a3e JaHHbIX

Get Started Hauatb — OTKpbIBaeT Beb-caiiT, MCIIOMb3yeMOM A1t
HCCeZiIoBaHus: MMaMsATH, 00beM ICKOBOTO IPOCTPAHCTBA, UCII0b3yeMOT0
TE[6JII/I‘—IHI:>IMI/I CErMeHTaMH, TEKYLIMX CEaHCOB U OCHOBHbLIX CBeJEHUSA O
K/IMEeHTCKOM MHMOpMaIMY 1 TIPUIoXKeHUsIX, akKTUBHBIX SQL KomaHax,
MOKa3bIBaeT TeKYyllle 3HaueHUs TapaMeTPOB MHUIMATU3al[1H.

21. Hagure nanky
\oraclexe\app\oracle\oradata\XE

OTO Marika, re daiiabl 0a3bl JaHHBIX HAXOAATCS ITOC/e YCTaHOBKU. Ecm
HOBBIE (haiiibl 6a3bl JaHHBIX OYAyT H00aB/IeHbl, TO HOBbIE (aii/Ibl MOTYT
ObITH pa3MellleHbl IZie-TO ellje, HO KpUTHUecKue (aiibl, Takue Kak
YIIPaBSAIOMIMM (aiin, ¢aiin 6a3sl JaHHBIX CUCTEMBI, U T.JI. HAXOASITCS
3/1eCh.

22. Haigue nanky
\oraclexe\app\oracle\product\11.2.0\server\network\ADMIN

OTOT KaTaJior COAep KUT (haiiibl KOHPUTYypaLMK J/IsT COeJUHeHHs C 0a30i
JlAHHBIX:
listener.ora HacTtpavBaeT ciyuiaressi. Harpumep, mo ymosyanuto Oracle
ciymiaet nopT 1521. 3To MoXeT ObITh U3MEeHeHO MyTeM U3MeHeHUsI
KoH(urypaiuu B listener.ora u repe3artyCKkoM Cy»KObI TPOC/TyIIUBaTe/Is.
OTOT (a1 ynpas/sieT MoBeJleHUeM Ha CTOPOHe cepBepa.
tnsnames.ora omnpejesisieT CeTeBYH0 KOHPUTypaL1t0 /i1 KITMEeHTCKUX
nporpamm, Takux Kak SQL*Plus. Harmpumep, Korjia Bbl yCTaHaB/IMBaeTe
coeguHenure ¢ ceppucoM XE, XE Ha camoMm [iejie MCeBAOHUM, KOTOPBIN
WCII0/Ib3YeTCs [/1s1 pa3pellieHus KOH(Urypalyu B peajbHYI0 CETh,
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UCII0/Ib3YS tnsnames.ora. Ecnu BeI u3MeHuTe IMMOpT C/1yliaTe/ib
UCII0/Ib3YEeT, Bbl JO/DKHBI TAK)XKe OTPaKaTh 3TU U3MEHEHUs B tnsnames.ora.

23. Haiiure nanky
\oraclexe\app\oracle\diag\rdbms\xe\xe

JTa MankKa Co/Iep>KUAT pa3/IMuHble BU/IbI (DalijioB TPOTOKO/IOB U
TPACCUPOBKH [I/1s1 9K3eMIuisipa 6a3bl JlaHHBIX. B To Bpemst Kak Oracle Bce
erje uMeeT alert_xe.log nmos TpaccupoBku -Karasiora, ecTb Tereps elrje
OJIUH TUII (paiisia >XypHasa noj oroBelreHus -Kartasora Ha3bIBaeTCs
log.xml. Kak cnegyet u3 Ha3BaHus, 3T0 XML ¢anin B hopmare,
cojiepyKalliii Bce BakKHbIe COOOIIeHMSs, UTO 3anucy B 0a3e JaHHBIX.
OpHaKo, IMOCKOIBKY HET KOPHEBOM y3es B 3ToM (aiisie, 60bIIMHCTBO 13
OCHOBHBIX pelakTOpoB XML He B COCTOSIHMU IMOKa3aTh €ro CoAepKumMoe.
Oracle npesacraBuia uHcTpymeHT 1o/ HazBaHueM ADRCI uccnenoBaThb
ero Co/lep>KMMoe. DTOT UHCTPYMEHT MOKeT ObITh 3arylileH U3 KOMaH/IHOMH
CTPOKHU.

24. Haiigute nanky
\oraclexe\app\oracle\diag\tnslsnr\<machinename>\listener

JTa narika roxoyka Ha cooTBeTcTBYyMolIeM narnke CYB/I. Tem He meHee,
9Ta IankKa COAePXXUT BOUTHU U TPACCUPOBKM A1 cyinaresisi. Kak
peJIALIMOHHBIMM 6a3amMu IaHHBIX, (aiii log.xml MO)KHO UHATaTh C
riomorsro ADRCI.

Logs for the server component installation are in the

OracleDatabaseXEServerInstall.log file, located in the system
root directory, which is typically c:\WINDOWS.

You can find the database creation logs in the install directory
\app\oracle\product\11.2.0\server\config\log
directory. (install directory istypically c:\oraclexe .)

25. 3anyctute CYB/I: Ilyck, IIporpammsbi, Oracle Database 10g
Express Edition, Start Database.

ITo/KHO TIOSIBUTLCS B OKHE Co0011leHue:


file:///media/c:/oraclexe
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Cny»xba "OracleServiceXE" 3amyckaercs...........
Cny»x6a "OracleServiceXE" ycreriHo 3amyliijeHa.

26. TIpocmoTpurte ciyx0b1 (pucyHok 10): ITyck, Ilanens ynpaBieHus,
AamunncrpupoBanue, Ciayxo0bl, ciyx0bl OracleServiceXE
u OracleXETNSListener 0/pKHbI paboTaTh.

OraclelobSchedulersE Disabled Local Systern
OracleMT5RecoveryService Manual Local Systemn
OracleServiceXE Started Automatic Local Systern
OracleXECIrAgent Manual Local System
-~ OracleXETMSListener Started Automatic Local System
PucyHok 10
27. 3anyctute Hauath: BeiOepuTe Ilyck, | Oracle Database 11g Express Edition
ITporpammsi, Oracle Database 11g Express & Bockup Databass

B et Started

Edition, Boibepute Get Started (pucyHok 11), SEST=Emts
HaxMuTe KHOMNKY Application Express, B 1ojie  [@ run 5oL Command Line
Username BBeuTe system, B 11o/1e Password (4 Start Database

. & stop Database
BBeauTe student2010, HaxxmuTe Login. et Help

IomKHa 3amyCTUTBCSI KOHCOJIb (PUCYHOK (12).  Pucynok 11
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F = 3

| |_| Edit Past « MacLachla... = |'°'?.Oracle Database 11g... = |EOracIe Database Exp... = |E|Home x | + |-
& D [EI http:(/127.0.0.1:8080) apex/FPp=9950:1:511331 125643838 77 = (3'] [-']v Google P] A
e e

Eh Most Visited | | Getting Started |3 Latest Headlines . UploadItemBlob. php B3 Bookmarks

-

ORAC|L_E Oracle Database XE 11.2 —

ﬁ Storage Sessions Parameters Application Express

Wiew currently used storage.

Sessions Sessions >

Wiew current database sessions.

Viewy initialization parameters.

Application Express Application Express =
Get started with Oracle Application Express.

News ‘ ‘ OTH News

Language: English, Portugués (Brasi), 0o mid) B #EE =

-
q| | 3

Pucynok 12
28. Co3paiiTe pabouee ripocTpaHCcTBO /i1 paboThl B APEX: B mone
Database user (prcyHok 13) Beibepute User Existing, B criicke
Database Username BriOepute HR, B riosie Application Express
Username BeeuTe hr, B rose Password BeeauTte hr, B mose Confirm
Password Beeaute hr, HaxxmuTe Create Workspace.
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ORACL_E Oracle Database XE 11.2

| Home Storage Sessions Parameters Application Express

| Home  Oracle Application Express

Create Application Express Workspace

Database User _ Create New

@ Use Existing

[ cacn | (TN

# Database Username HR

* Application Express Username HR

# Password ee

# Confirm Password ee

PucyHok 13

29. BoiiguTe B pabouee MpoCTPaHCTBO: BBeAUTE B Opay3epe
http://localhost:8080/apex

B 11oJie workspace BBeauTe hr, B mosie username BBeziuTe hr, B rose pass-
word BBeguTe hr, Haxxmute login (pucyHok 14).

| ORACLE Application Express

PucyHok 14

Enter Application Express workspace and credentials.

Workspace HR

Username HR

Password ee|

Click here to learn how to get started

30. Beibepute SQIL. Workshop, Beibepure Object Browser, HaiiiuTe

TabJvlle Kak Ha pUCYHKe 15.



http://127.0.0.1:8080/apex/f?p=4500:1001:2616324269770916::NO:::
http://127.0.0.1:8080/apex/f?p=4500:3002:2616324269770916::NO:::
http://localhost:8080/apex
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ORACLE Application Express

Home Application Builder v

Home » 50L Workshop » Object Browser

Tables -

5 o
COUNTRES -
DEPARTMENTS
EMPLOYEES
JoBs
JOB_HISTORY
LOCATIONS
REGIONS

PucyHok 15

31. Beiigure u3 cucreMbl: HaxkmuTe Logout.

32. 3anyctute Oracle SQL Developer: Boibepure Ilyck, IIporpammel,
Sqldeveloper.

33. Co3paiite coenrHenue: Bbioepute Connections, MII, BeibepuTe New
connection, B rojie Connection Name BBeiuTe system, B riojie Name
BBe/iuTe system, B 1iosie Password BBequte student2010, B rose
hostname BBeuTe localhost, B mone SID BBeauTe xe, Haxkmute Test,
eciu coobireHust 00 orbKe Het, To HaXMUTe Connect.

34. AkTuBUpYyUTe TeCTOBYIO b/I: B OKHe iepeBa paCKpouTe system,
packpoiite Other Users, BoiOepute hr, MII, Bribepute Edit user, B okHe
Edit User Boi6epuTe BK/1aaky User, oTKatounTe (Ps1aykKkoMm moJiss Account
In Locked, Password Expired, kak Ha pucyHke 16, B nosie New
Password Beesute hr, B nosie Confirm password Beegute hr, HaxxmuTe
IIpuHATS.
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R Edit User S

User Granted Roles | System Privileges |QUD1ES |5QL

User Mame

Mew Password

Confirm Password |"| |

[ ] Password Expired {user must change next login)
[ ] Account is Locked

[ ] Edition Enabled

Default Tablespace |USEI-‘-'.S - |

Temporary Tablespace |TEMP' ‘r|
PucyHok 16

35. JIo/KHO TIOSIBUTBLCSL COO0ITIeHre Kak Ha pucyHke 17.

[ Successful ﬁ )

Successfully processed SQL command

i

QK

PucyHok 17
36. Co3paiite coemuHenue: Bbioepute Connections, MII, BeioepuTe New
connection, B rmojie Connection Name BeeauTe hr, B mosie Name BBeuTe
hr, B none Password BBeaute hr, B mose hostname Beeaute localhost, B
rosie SID BBeguTe Xe, HAKMuTe Test, ecyii coob1eHus: 06 omMOKe HeT,
TO HaxkmuTe Connect.

37. IIpocMoTpuTe Tab/MiIbl cXeMbl hr: B 1eBOM OKHe, B iepeBe 00BHeKTOB
BbIOepuTe TUIOCHK Yy Tables, no/mKHO OBITH CeMb TabJIHIL.

38. Co3panite noJsib30BarTesisi: B OKHe JlepeBa pacKpouTe system,
packpoiite Other Users, MII, BribepuTe Create user, B okHe Edit User
BbiOepuTe BKIaKy User, B 1osie User Name BBeguTe student, B riosie
New Password BBequte student, B rnosie Confirm password BeeauTe
student, BoibepuTe BKIagKy Granted Roles, rasoukoii Beibepute Granted
DBA, HaxxmuTte IIpuHATE.
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39. Co3paiite coemruHeHue: Bbioepute Connections, MII, BeibepuTe New
connection, B mojie Connection Name BeefiuTe student, B riosie Name
BBeAuTe student, B riosie Password BeeauTe student, B rosie hostname
BBeauTe localhost, B mosie SID BBeauTe xe, Haxkmute Test, ec/iu
coob1rieHus 00 oirbKe HeT, To HaxkMuTe Connect.

40. TIpocMmoTpuTe TabMMIBI CXeMbI student: B 1IEBOM OKHe, B JIepeBe
00BeKTOB BbiOepuTe TUTIOCHK Y Tables, 0/KHO OBITH MyCTO. 37ieCh
MO>XHO CO3/IaBaTh CBOU TaOHIIbI.

JIuteparypa:

1. Installing Oracle 11g XE (Express Edition)

http://www.codeproject.com/Articles/254711/Installing-Oracle-g-XE-
Express-Edition

2. Oracle 11gR2 on Windows 7
http://blog.mclaughlinsoftware.com/2011/12/29/oracle-11gr2-on-
windows-7/

3. https://docs.oracle.com/cd/E17781 01/install.112/e18803.pdf

4. http://blog.mclaughlinsoftware.com/2011/09/13/oracle-11g-xe-install/



https://docs.oracle.com/cd/E17781_01/install.112/e18803.pdf
http://www.codeproject.com/Articles/254711/Installing-Oracle-g-XE-Express-Edition
http://www.codeproject.com/Articles/254711/Installing-Oracle-g-XE-Express-Edition
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4-u peHb. JIornueckas Mojie/lb

Huurto He CKpbIBaeTCsi OT B30POB HabJiroza-
TeJIbHOrO cBeTa. HoBasi cBsA3b rpaviHu CTa-
Jla CKOpO BCeM u3BecTHa. HekoTopble Jambl
W3yMJ/ISITTUCH ee BbIOOPY, MHOTHMM Kas3asics OH
OueHb eCTeCTBeHHbIM. OIHU CMesi/IUCh, ApY-
rve BUJIe/I C ee CTOPOHBI HEMPOCTUTEJIbHYIO
HEOCTOPOKHOCTB.

A. C. IlywkuH. Apan Ilempa Benukozo, 21. 1

4.1. Onucanve 0a3bl JAHHBIX

Pa3paboTka MH(OpMalIMOHHOW CHUCTeMbl HauMHAeTCsl C HCCaelOBaHUs
WHGOPMAIIMOHHON Cpefibl, KOTOPYI0 Bbl coOMpaeTech MOJEIUPOBATh.
OTKyza noctynaetr uH(opmalus U B KakoM Bujle? Kak oHa OyJeT BBO-
QUTLCS U KTO OyZieT 3TUM 3aHUMaThCsA? Kak uacTo oHa u3MeHsieTcsi?

HTak, Hallla 1je/ib — 3TO Co3/laHue 0a3bl JaHHbIX «O0/1aka», KoTopas 0y-
JeT cofiep>KaTh MH(OPMALIMI0 0 KOMIIaHWH, 3aHUMAIOILeNCsT U3aTe/IbCKON
JesiTe/IbHOCTBIO Y UMelollel TpU JouepHUX M3ZaTe/lbCcTBa. B 6a3e JaHHBIX
OyAyT TIpe/icTaB/ieHbl JJaHHbIE, KOTOPble MOTYT MOTpeboBaThCs pefaKkTo-
paMm, MeHe/pKepaM U [IPYTUM COTPYJHUKaM KOMMaHWW — WUH(pOpMaLus o
KHUTaX, UX aBTOpax, peJakTopax, 0 (PMHAaHCOBOM COCTOSIHUM KOMIIaHUU.
Ha 1x 0oCHOBe MO’KHO T0/Ty4yaTh pa3HOOOpa3Hble OTUeThI, HarpuMep, O Te-
KYIUX Tpo/iaykaX, MOXKHO y3HaTb, KaKve pe/lakTopbl paboTaiu ¢ KaKUMH
aBTOpaMH U T.[I,.

[Tonb3oBatenu b/] «Obaka» MOTYT 3a/jlaBaTh CaMble pa3Hbie BOTIPOCHI.

— KT0 13 aBTOpOB NposkuBaet B EHucelicke?

— Kakue kauru crost gopoyke 190 py6ieii?,

— Kro Hanmcan caMoe 60/1bHOe KOJTUUECTBO KHUT?

— KakoBa cpefHsAs1 CTOUMOCTb KHUT 10 UCTOPUU?

— Kak npojaroTcsi KHUTY 110 UH(pOpMaTHKe?

PensiiioHHasi MoJienlb He TpebyeT OT BaC OMMCAHWS BCEX BO3MO’KHBIX
CBS3ed MeX[y [aHHBbIMH, Bbl MOXKeTe BMNOC/IEACTBAU 3aJaBaThb BOIMPOCHI O
NMOOBIX JIOTUUECKUX CBSA3SIX, Co/lep Kalluxcs B 0a3e, a He TOb«O O TeX, KO-
TOpbIe MJIAHUPOBA/IMCh TIePBOHAYA/ILHO.

HauHeMm Mo/iesTMpOBaHMe C orpe/iesieHUs: OM3HeC-TIPaBU/I OKa3bIBAIOIIUX
BJ/IUSTHUE Ha JJaHHbIE.
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ba3a maHHbIX «O6/aKa» 0/’KHA YUUTHIBATH Cleytoiye OrM3HeC-npaBu-
R

B aBTOp MOJKeT HallicaTh HeCKObKO KHHUT;

B KHWra MoyKeT ObITh HallMCcaHa HeCKO/IbKUMM aBTOPaMU;

B 1opsAoK (haMWUIMK aBTOPOB Ha IepBOM CTpaHHIIe SIBISIeTCS Ba)KHOU
MH(OopMallrel, TaK Ka«B/IWseT Ha TToTyuyaeMblii UMW FTOHOPap;

M pelakTOp MOyKeT paboTaTh HaJ, HECKOJLKUMH KHUTaMU, U B KaXKI0H
KHHUTe MOKeT ObITh HECKOIbKO PeaKTOPOB;

B B 3aKa3e Ha MOKYIIKY MOXKeT ObITh IMepeurc/ieH0 HeCKOJILKO KHHUT.

1. YcraHoBUTe IOTMUECKUM YPOBEHb MO/Ie/IU: B I7IaBHOM 00/1aCTU OKHa
nporpaMmbl BbiOepuTe BK1aaky Logical.

Jlornueckuii ypoBeHb — 3TO aOCTPAKTHBLIN B3IJIsAJ Ha JaHHBIe, KOrza
JlaHHbIe TIPeJICTaB/ISIOTCS TakK, KaK BBITISIASAT B peaJibHOM MUpe, U MOTYT
Ha3bIBaTbCS TaK, KAK OHM HA3bIBAlOTCS B pealbHOM MHpe, HaripuMep «I1o-
CTOSIHHBIM K/IeHT», «Otaen». O0BbeKThl MO/Ie/H, TIpe/icTaB/isseMble Ha JI0-
TMYecKOM YpOBHe, Ha3bIBalOTCS CYIIHOCTAMM M aTpubyTtamu. Jloruueckas
MOZIe/Ib JAHHBIX MOXXET OBbITh ITOCTPOEHA Ha OCHOBE JPYrOi JIOTMUeCKOM
MO/iesid, HaripyMep Ha OCHOBe MOoJienu TipoljeccoB. Jloruueckasi Mofienb
JaHHBIX SIBJIIeTCS YHUBEpPCAAbHON M HUKAaK He CBsi3aHa C KOHKPEeTHOM pea-
nvzauuen CYB/I.

4.2. CyniHocTh

OCHOBHBIMM TMOHSITUSIMM JIOTUUECKOU MOJIeN SBJISAKOTCS: CYL[HOCTh
(entity), arpubyT (attribute) u cBsi3p (reiationship). Ha aparpamme cyiiHo-
CTU M300paXKaroTCs MPSIMOYTOTbHUKAaMH, BO3MOYKHO COeJUHEHHBIMU MeXK-
ay coboii nuHusiMu (cBsi3siMu). HarnprMep, cyliiHOCTh ABTOP.

WNudopmais He cylijecTByeT cama 1o cebe, a o0si3aTe/IbHO CBsi3aHa C
KaKOW-TO CYIHOCTBIO0. CYIIHOCTh — HEUYTO CYLLeCTBYeMOE U pPa3IMunuMoe.
MO)XKHO CKasaTb, UTO T10J] TEPMUHOM CYILIIHOCTb TIOHUMAETCsl BCe, UYTO MO-
JKeT ObITh mpe/cTaBieHo B B/1.

Kakziast CyIITHOCTb SIBISIETCSI MHOXKECTBOM TIO00HBIX UH/IUBU/IYyaTbHBIX
00BbeKTOB, Ha3bIBaeMbIX 3K3eMIIIpaMH. Ka)KIbIM 3K3eMIUISip CYIIJHOCTU
JIOJDKEH OT/IMYAaThC OT BCEX OCTAJ/IbHBIX SK3eMIUISIPOB 3TOU >Ke CYIIIHOCTH.
[IprmepoM 3K3eMILIsApa CYIIHOCTA ABTOp siBjsieTcs /leMeHIOK AHApew,
TIPOXKMBAIOIIWN MO aZipecy AKazemMropook, 10x».



66

Bce sk3eMmisipbl orpezie/ieHHOW CYII[HOCTH 00/1a/jat0T OOIMMU CBOM-
CTBaMM WU aTpubyTamu. Hampumep, aTpulyTamu CyI[HOCTH ABTOD $iB-
nsaroTes — Astop, @amunus, s, Axpec.

C Touku 3peHUs1 (U3UUECKOM MO/Ie/Tu CYIIIHOCTH COOTBETCTBYeT Tabu-
114, SK3eMIUISPY CYIIHOCTU — CTPOKa B Tab/uile, a aTpubyTy — ctosber
Tab/bl. CyIIHOCTb [0/DKHA UMEeTh UMS C YeTKUM CMbIC/IOBBIM 3HAUeHU -
€M, UMEHOBATbCs CyLeCTBUTE/IbHBIM B €JUHCTBEHHOM 4YMCJ/Ie, He HOCUTb
TeXHUYECKUX HauMeHOBaHWM. VIMeHOBaHHe CYLIHOCTA B eJUHCTBEHHOM
yucsie obnervaet ureHrue mojenu. PakTUuecKu UMs CYII[HOCTU JJaeTcsl 10
VMeHU ee 3K3eMIuisipa. Hampumep, cymHocts ABTOP, a He ABTOpHI U He
AVT_356_TP.

4.3. OnpepeneHue CylHOCTeH

OrnpeieiMM CyIIHOCTH 6a3bl JaHHBIX «O01aKa»:

M aBTOpbI, KHUTU KOTOPBIX OIy0/IMKOBaHbl KOMITaHHWed — CYIIJHOCTb
AzTopD;

B CaMU KHUTH, U3laHHbIe KOMIIaHUEN — CYIJHOCTh KHUra;

peJlakTophbl, paboTarolie Ha KOMIIaHUIO — CYILI[HOCTb PefakTop;

B u3Jare/bCTBa, KOTOPbIMU BjlaJieeT KOMITaHUS — CyLHOCTb V3aTesb-
CTBO;

B 3aKa3bl OT KHWKHBIX MarasuHOB Ha TOKYIIKY KHUT — CYL[HOCTb 3a-
Kas.

3. Co3paiiTe CyIIHOCTh: Ha TanuTpe BbibepuTe HHCTpyMeHT New Entity,
BbIOeprTe MBIIIBIO Ha [MarpaMMe MecTo pa3MellieHusi JIeBoro yria (hopmbl
CYLJHOCTHU U, He OTITyCKasi MbIllib, TPOBEIUTE AUAroHasb [0 MpaBoro yria
(OpMBI CYIJHOCTH, OTIIYCTUTE MBbILlIb, B TIOSIBUBLLIEMCSI OKHE CBOVCTB
CYLI[HOCTH BbiOepuTe BK/IaZKy General, B iosie Name BBeZiuTe ABTOpP, B
riosie Preferred Abbreviation BeeguTe avtor, Haoxmute OK.

4. Co3pauite cyuHocts Kuura (kniga) — cm. 3.

5. Coszpaiite cymHocTh PegakTop (redak) — cm. 3.

6. Co3patite cymHocth U3aarenncTBo (izdat) — cm. 3.

7. Co3paiiTe cymHoCTh 3aka3 (zakaz) — cm. 3.
Co3gaHHbIe CYITHOCTH Z0/DKHBI OBITh KaK Ha pPUC. 3.
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4.4. CBa3b

MpbI MeeM TIAThH CYITTHOCTel, nHGOPMaLMs 0 KOTOPbIX 0y/1eT XpaHUTbCS
B 0a3e maHHbIX «Ob6saka». Ho ellje He ompejiesieHbl CBSI3U MeX/Y JaHHbI-
MU. Hampumep, ToKa HeTOHSITHO, KakK CBsi3aHbl MeXAy co00W KHUTH U
KOHKDeTHbIe U3/iaTe/IbCTBa.

Casi3b (relationship) — 3To dbyHKI[MOHA/bHAs 3aBUCUMOCTb MEXAY JBYMsI
CYILLIHOCTSIMM (BO3MOJKHa CBsI3b CYII[HOCTH C caMoi coboii). Eciu mexnay
HEKOTOPbIMM CYIIIHOCTSIMM CYILIeCTBYyeT CBsI3b, TO 95K3eMIISIPbl OJHOM
CYII[HOCTHM CChLJIAIOTCS WIA HEKOTOPbIM 00pa30oM CBs3aHblI C 3K3eMILispa-
MU JIpyroii cyifHocTH. Hariprumep, CBsi3b MeXXJy H3/aTe/IbCTBaMH, C O/f-
HOM CTOPOHBI, U KHUTaMH, B MPOM3BO/ICTBE KOTOPbIX OHU MPUHUMAIOT yua-
CTHe, C IPYTOX CTOPOHBHI.

Ha norvueckoMm ypoBHe MOXXHO YCTaHOBUTh:

B CBs3b MHOrMe-ko-MHOrUM (M:N Relation)

B HeWJeHTU(PUIMPYIOIIYIO CBSI3b OAuH-.KO-MHOTUM (1:N Relation).

B UAeHTUPULUPYIOLIYI0 CBs3b oAuH-KO-MHOruM (1:N Identifying

Relation),

M CBs3b OMH-K-0gHOMY (1:1 Relation).

M vepapXusl CYTIepTUIT-TIOATHUII

CBsi3b OAMH-K-OJTHOMY OTOOpakaeT TaKOW XapakTep CBsi3eil MeXay
CYLLIHOCTSIMM, KOTZla Ka)KIOMYy 3K3eMIUIIPY OAHOW CYIIIHOCTU COOTBET-
CTBYeT TOJILKO OJIMH 3K3eMILIsp APYyrou, U HaobopoT. HariprmMep, My »ke-
HaT TOJIbKO Ha OZIHOU ’KeHe, a )KeHa, B CBOIO ouepeib, COCTOUT B Opake
TOJIbKO C OJJHAUM MY’KEM.

Haunbosiee yacTo B pessIiMOHHOM MOZIe/IM HCIIO/Mb3yeTCs CBsI3b THIIA
O/IMH-KO-MHOTHMM. B TakoM cjlydyae O/[UH U TOJBKO OAMH 3K3eMILIsIp Tep-
BOM CYIIIHOCTU CBSI3aH CO MHOTMMM 5K3eMIJISIpaMHd BTOPOUM CYII[HOCTH.
[TepBasi CyII[HOCTh Ha3bIBaeTCsl POJIUTEILCKOU. BTOpast CyII[HOCTh — iouep-
Heli. Hanpumep, CBsI3b MeXX/ly KHUTaMU U U3[aTebCTBAMU: KaXK/asi KHUra
MMeeT eIUHCTBEHHOr0 W3/aTesis, B TO BpeMsi KaK M3/laTe/IbCTBO MOXXET
BBIMTYCTUTh MHOT'O KHHUT.

CBsi3b MHOTME-KO-MHOTUM TIpeJCTaB/isieT CUTYal[|io, Tlle 3K3eMILIsipbl
OJTHOM CYIITHOCTH CBSI3aHbl C OJIHUM WM OOJIBIIIMM KOJIANUECTBOM 3K3eM-
TIZIIPOB BTOPOM CYIIIHOCTU, ¥ HA0OOPOT, 3K3eMIUISIpbl BTOPOM CYIITHOCTU
CBsI3aHBI C OZJHUM M OOJIBIIIMM KOJMUECTBO SK3eMIIISIPOB MEepPBOM CYIIHO-
cty. Hammpumep, Kak CBsi3aHbl aBTOPbl KOHKPETHOU KHUTU? KaXKbIi aBTOp
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MOXXET HamucaTb MHOT'O KHWT, Y KaK[as KHUTa B CBOKO Ouepeib MOXKeT
OBbITh HarMcaHa HeCKOJbKUMHU aBTOPaMHU.

Pa3nMuaroT 3aBUCHMMble W He3aBUCHUMbIe CYIIIHOCTU. TUMN CYIIHOCTU
ornpejiessieTCs ee CBA3bI0 C PYTHMU CYLIHOCTAMM. JK3eMIUISIpbl He3aBU-
CUMOM CYIITHOCTH MOTYT OBbITb YHUKA/JIbHO WeHTUPUIIMPOBaHbI Oe3 orpe-
JleIeHUsI CBsi3el C IpyTMMU CYIITHOCTSAMU. A 3aBHCHUMasi CYII[HOCTb, Ha000-
pOT, He MOXXeT ObITb YHUKaJbHO UAeHTU(PUIIMpOBaHa 0Oe3 ompejeneHus
CBsI3€M C PYTUMH CYIHOCTSIMMU.

UpenTuduimpyroiiasi CBsi3b YCTaHABIMBAeTCS MeXJy He3aBHCHMOU
(poauTebCKUM KOHEL] CBSI3U) U 3aBUCUMOM (J0UepHUM KOHelL]| CBSI3U) CYIII-
HOCTSIMUA. DK3eMIUISIP 3aBUCUMOU CYILIIHOCTU OIpeJe/sieTCs TOJbKO Yepe3s
OTHOLLIeHHE K POAUTeTbCKOW CYI[HOCTH.

[Tpu ycTaHOB/EHUHA HEUJEHTHU(PULMPYEMOU CBS3U JOYEPHSSl CYLIHOCTb
ocTaeTcsi He3aBUCMMOM. TO ecTb HenAeHTU(ULUPYIOLIAs CBSI3b CIYXKUT
JJ151 CBSI3bIBAHMSI HE3aBUCUMBIX CYII[HOCTEM.

CBsi3b I0/DKHA UMeTh MU, BbIpa)kaeMoe I/1aro/ioM I/1arojbHOM (ppasou,
HarpuMmep, «U3JaTe/IbCTBO BBIMYCKAeT KHUTW». [1aros («BbITyCKaeT»)
BbIpa)KaeT HEKOTOpPOe OrpaHuueHue, WM Ou3HecC-TIpaBU/IO, U oOseryaet
yTeHue AuarpaMMel.

Cyl[HOCTb MOXKeT ObITh paciiiernyieHa Ha /[Ba Wiu 06oJibIliee YMC/IO B3a-
MMHO UCK/TFOUAIOIUX MOATUIOB, KaXK/IbIi M3 KOTOPBIX BK/IHOUaeT 0011iue
aTpyuOyThl W/WMM CBSI3U. DTU 0011Ie aTpuOyThI U/UIK CBSI3U SIBHO Orpe/je-
JISIFOTCST OJWH pa3 Ha b6osiee BLICOKOM ypoBHe. B moATumnax MoryT onpefe-
nsThCs1 cCOOCTBeHHbIe aTpUOYThI /WK CBSA3U. B mpuHIiuIe, MoATUNM3a1ys
MO>KeT TPO/I0/KaTbCs Ha 60/iee HU3KUX YPOBHSIX, HO OTIbIT MOKA3bIBaeT,
4TO B OO/IBIIMHCTBE C/TyuaeB 0Ka3bIBAaeTCsl JOCTATOUYHO /IBYX-TPEX YPOB-
HEW.

Tun CcyImHoOCTH, Ha OCHOBE KOTOPOTO OMNpee/IIFOTCS TTOATUIBI, Ha3bIBa-
eTcst cyniepTurioM. [ToATUITBI JO/KHBI 00pPa30BBIBATH TTOJIHOE MHOXKECTBO,
T. e. MO0 FK3eMIISIP CyTepTUria JJOJ/KeH OTHOCUTHCS K HEKOTOPOMY
noaTuy [17].

4.5. OnipeeneHue cBsA3en
OmnpepesisieM CBSI3U OJIUH-KO-MHOTHM:
B «M3paTenbcTBO-KHUra» — Kakgoe U3faTeibCTBO BbIMTYCKaeT MHOTO

KHUT, a KaK/lasi KHUT'a BbIMYCKAEeTCsl €JTMHCTBEHHBIM U3/1aTeIbCTBOM.
OTO CBAA3b — HeUAEHTU(ULIMPYIOLLas OJJUH-KO-MHOTMM, TakK Kak M3-
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JaTe/bCTBO M KHUra He3aBUCUMbIe CYIITHOCTH. DK3eMIISIP CYILHO-
cT¥ KHura MoyKeT CyljecTBoBaTh 6€30THOCUTETLHO K KaKOMY-TH00
9K3eMILIAPY CYLIHOCTHU M3aTebCTBO, TO eCTh B b/ MoXeT cyiie-
CTBOBaTh KHWTa 6e3 yKa3aHUs U3/aTe/IbCTBa, KOTOPOe ee BBIMYCTHU/IO.
OrnpegensieM CBS3U MHOTHE-KO-MHOTMM:
B «ABTOp-KHHra» — HEKOTOpbIe aBTOPKI BBITYCTH/IU 00Jiee OfHON KHU-
I'¥, @ HEKOTOpbIe KHUT'M HalMCaHbl HECKOJIbKUMH aBTOPaMM.
B «PegakTop-KHura» — pefakTop Moxet paboTtaTh OoJiee ueM Haf, Ofi-
HOM KHUTOM, a Y KaXK/]JOM KHUTY MOJKeT ObITh HeCKOJTbKO Pe/JakKTOPOB.
B «3aka3-Kuura» — KakpIi 3aKa3 MO>KeT BKJIF0UaTh Pa3/IMuHble KHU-
I'¥, a KaKJas KHATa MOKeT ObITh BK/TFOUeHa B pa3Hble 3aKa3bl.

8. Co3paiite CBsI3b OIMH-.KO-MHOTUM: BbIOepuTe HHCTpyMeHT New 1:N
Relation, BbiOeprTe MBIIIIBIO POAUTENBCKYIO CYIIHOCTh I3gaTe1bCcTBO,
BbIOeprTe MBIIIBIO I0UepHIOH0 CyIHOCTh KHura.

9. Beeaute ums: BoibepuTe cBsizb, MII, Properties, BbiOepuTe BKIaKy
Cardinality, B mosie Name on Source BBeJjuTe BbIITyCKaeT, HAKMUTE
JlagHo.

10. BribepuTe noka3 uMeH Ha auarpamme: Right click on Logical
diagram and from context menu select Show->Labels.

11. Co3paiiTe CBSI3b MHOTHE-KO-MHOTMM: BbIOepHTe MHCTPYMeHT New
M:N Relation, BbiOepuTe MbIIIIBIO CYIITHOCTE ABTOP, BbIO@PUTE MBIIIILIO
cywHocTts Kuura.

12. Begure vms CBSI3U Hanmucasa — CM. 9.

13. Co3pauite cBsi3u MHOrMe-Ko-MHOTUM: PefakTop-Kuura, 3akas-
Kuaura — cm. 11.

14. BBeguiTe iMeHa CBsi3ell: pefJaKTUPYyeT, BK/IIOYAeT — CM. 9.

Vepapxus HacnefoBaHUs Ipe/cTaBisgeT coboii 0coObli T 00beaHe-
HUSI CYL[HOCTel, KOTOpble pa3fe/sitoT oO0Iue xapakTepucTuku. Harpu-
Mep, aBTOPOB M3/laBaeMbIX KHWAT MO>KHO Pa3fie/IiTb Ha COBPEMEHHHKOB U
K/IaCCUKOB. M3 ux 061X CBOWCTB MOXKHO C(opMHPOBaTh 000OIIIeHHYIO
CYL[HOCTh (POZOBOM TpeJoK), cyrepTun ABTOp, UTOObI TpeACTaBUTh WH-
dopmariuto, oOIIyro [/ Bcex TUMOB aBTOPOB. Crielivduueckas Ajis KaK-
Jlor0 TUMa aBTOpPOB MHboOpMalus OyzieT pacriosioxkeHa B TOATUIAX (T0-
ToMKax) CoBpemeHHUK 1 Knaccuk.
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OObIYHO MepapxUI0 Hacje[0BaHUsI CO3/Jal0T, KOrZia HeCKObKO CYIIHO-
CTel UMerOT OOIIMe TI0 CMBICTY aTPUOYThI U/TH CBSI3U.

15. Co3pavite cyuHocth CoBpemeHHHK (alive) — cm. 3

16. Co3paute cyiHocTh Knaccuk (classic) — cm. 3

17. Onipepiesiite cynepTurl: Bbibepute cyiiHocTs CoBpeMeHHUK, MII,
BbiOeprTe Properties, B criricke Super Type BbiOepriTe ABTOP, HAKMUTE
JlagHo.

18. Omnpesienite cynepturl: Beibepute cyiiHocTsh Knaccuk, MII,
BbiOepriTe Properties, B cniricke Super Type BbiOepriTe ABTOP, HAKMHUTE

Puc. 3: Jloeuueckas modenb 6 Homayuu bapkepa
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4.6. OnpepesieHyve JOMeHOB

Ha siornueckoM ypoBHe MOJie/IMPOBaHUs Cpefia peanu3aluu nHhopma-
LIMOHHOM CUCTeMbI He YUHThIBaeTCsl. Bbl MpOCTO orpesiesnsieTe aTpubyT Kak
CTPOKY, UMCJIO WY AaTy, B Ujieajie MOXXHO Ha3HaUWUTb aTpubyTy COOTBET-
CTBYIOILUM [JOMEH.

JloMeH MO>KHO OTpe/ieJIUTh KaK COBOKYITHOCTb 3HAUEHWH, U3 KOTOPBIX
OepyTcst 3HaueHUs1 aTpuOyTOB. KaxkbIii aTpuOyT MOXKET ObITh OripefiesieH
TOJIbKO Ha OJHOM JIOMeHe, HO Ha Ka)K/JOM JJOMeHe MO>KeT ObITh oripejiesne-
HO MHO>XeCTBO aTpuOyTOB. B MOHsITHE 1OMeH BXOAUT He TOJbKO THII JAaH-
HBIX, HO U 06/1aCTh 3HauUeHul foMeHa. Haripumep, MOXKHO OTpefie/TUTh [0-
MeH damMuusi Kak CTPOKOBBIe JlJaHHbIe U OTipe/ie/IuTh aTpubyThl @amusivis
aBTopa ¥ Pamuins pejakTopa Kak IpyUHaAJIexaliye 3ToMy JOMEHY.

19. Cospaiite qomen: BeioepuTe Tools, Domains Administration,
BbiOepuTe Add, B mosie Name BBeguTe Vio, B criricke Logical type
BbiOepuTe varchar, B mosie Size BBeaute 50, HaxxmuTe Apply.

20. BBeguTe ocTanbHbIE JOMEHBI 110 Ta0I. 2.

Nms Tun Emgé
vio varchar Size: 50
kol varchar Precision: 10, Scale: 0
zip varchar Size: 10
adress varchar Size: 50
city varchar Size: 30
tel varchar Size: 10
title varchar Size: 50
tema varchar Size: 30
price numeric Precision: 10, Scale: 2
rod date
numeric_id numeric Precision: 4, Scale: 0
book_id varchar Size: 20

Tabauya 2: /lomeHbl

21. Ilocne co3nanus foMeHOB HakmuTe Save, HaxxmuTte Close.
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bynet co3gan daiin defaultdomains.xml B kaTanore
/datamodeler/domain/. MoxxHo ckoniupoBaTh ¢aiin  defaultdomains.xml B
HOBOE MeCTO U meperMeHOBaTh HarpuMmep B library_domains.xml. 3Tot
aiisT MO>XKHO UCII0JIb30BaTh TIPU TOC/IeIYIOIINX TTPOEKTHPOBaHHUSIX.

4.7. ATpudyT

Kaxkziast CylHOCTh OyZieT npe/icTaB/eHa Ha (PU3MUeCcKOM ypOBHe Tab/iv-
1eii. Kaxkzast U3 3TUX cylHocTeli 06/1a/jaeT COOCTBEeHHBIMU MPHU3HAKaMHU.
KakbIii mpr3HaK OyieT mpecTaB/ieH Ha (U3UYeCKOM YPOBHE CTO/OLIOM.

OK3eMIISIpbl OJTHOM CYII[HOCTU UMEIOT O/[MHAKOBble HaOOphI IMPHU3HAKOB
(cBoucTB). Hanipumep, /it KaXXKA0r0 aBTOpa UMEETCs1 XapaKTepPU3YOLLUM
ero Habop npusHakoB: @amuust, ims, OTUeCcTBO M T. II.

ATpubOYTOM CYII[HOCTHU sIB/IsieTCs Jito00i Mpu3HaK, KOTOPbIN CITYXKUT IS
yTOUHEeHUs1, uAeHTU(PUKALUY, KlacCudUKal[i1, UACT0BOM XapaKTepUCTU-
KU WU BbIP@KEHUsI COCTOSIHUS CYLJHOCTH.

Kak/ib1ii TIpU3HAaK CYII[HOCTU OTMUCHIBAETCSI POBHO OJTHUM aTpUOyTOM B
CBOEeU CYILIHOCTU. ATPUOYTHI 1O/PKHBI UMEHOBAThCS B € IMHCTBEHHOM UKC-
Jie U UMeTh UeTKOe CMBIC/IOBOE 3HaUeHUe.

17151 6O/BIIIMHCTBA CYIITHOCTe! TT0/IHbIN Habop MpHU3HAKOB HercyepIriaeM.
[ToaToMy BBIOMpPAIOT TOJILKO Te CBeJeHUs O CYIIJHOCTH, KOTOpble He00X0-
VMBI [71s1 pellieHus1 JaHHOW MPaKTUYeCKOM 3a/jaui.

21. Omnpenenute  atpuOyThl: BbiOepuTe ABTOpP, MII, BbLIOGEpHUTE
Properties, BoiOepuTe BK/IaAKy Attributes, HaKMuTe IJIIOC, B TI0Jie
Name BBeaure ABTOpP#, B obGnactu Datatype BbibepuTe Domain, B
cnucke Type BbiOGeprTe numeric_id, HaxmuTe Apply, BbibepuTe miroc,
B mosie Name BBeaute ®Pamuiausa, B obnactu Datatype BbiOepuTe
Domain, B crivicke Type BoiGepurte vio, BbibepuTe Mandatory, HaXKMUTe
Apply, BoiOepute mmoc, B nojie Name BBeautre Wwms, B obnactu
Datatype Bribepute Domain, B criicke Type BbibepuTe vio, BbiOepuTe
Mandatory, Haxmute Apply, BbibepuTe maroc, B mose Name BBeJuTe
OtuectBoO, B oO6nactu Datatype BbiGepuTe Domain, B criicke Type BbI-
OepuTe vio, Haxxmute Apply, Haxxmute JIagHo.
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Nmsa Tun faHHBIX Emé
ABTOp# (avtor) Domain Primary UID, yHuKa/bHbINA UIeHTU(DH-
numeric_id | kaTop aBTOpa
damusus (famil) Domain vio | Mandatory
Nwms (imja) Domain vio | Mandatory
OtuecTtBoO (0otche) Domain vio
[To3unus (pozic) Logical type:
NUMERIC
(Precision=2,
Scale= 0)
Pasnenenue ronopapa Logical type:
(razde) NUMERIC
(Precision=3,
Scale= 1)

Tabauya 3: Ampubymbl cyuyjHocmu Aemop

22. Onpenenute aTpuOyThI cyiifHOCTH CoBpeMeHHHUK T10 Tab. 4.
23. Onpenenute atpuOyThI cyliHOoCTU Kaccuk no Tabi. 5.

Nmsa Tun faHHBIX Emgé

Appec (adres ) Domain
adress

Wupekc (Indek) Domain zip
I'opop (gorod) Domain city
TenedoH (telef) Domain tel
Tabauya 4: Ampubymbi cywjHocmu Co8peMeHHUK

Nmsa Tun faHHBIX Emge
Hata cmeptu (smert) Domain rod

Tabauya 5: Ampubymnbi cyuyjHocmu Kaaccuk
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24. Onipepienute atpubyThl cyiiiHOCTH KHura 1o tabJ. 6.

Nmsa

THvn JaHHBIX

Eme

Kuura# (kniga_id)

Domain
book_id

Primary UID, yHUKa/IbHBIN HAEHTUPU-

KaTOp KHHUT'H

HasBanue (nazva)

Domain title

Mandatory

Tema (tema)

Domain tema

IleHa (cena)

Domain price

Pacxogpl (rasho)

Domain price

Hata Bbixoza (vyhod)

Domain rod

Tabauya 6: Ampubymbi cywjHocmu KHuea

24. Onpepenute atpuOyThI CyIHOCTH PegakTop 1o Tabsm. 7.

Nmsa Tun faHHBIX Emgé

Pepakrop# (redak_id) Domain Primary UID, yHuKanbHbIA UAEHTUDH-
numeric_id |KaTop pefakTopa

damusus (famil) Domain vio | Mandatory

Wwms (imja) Domain vio | Mandatory

OtuecTtBoO (0tche) Domain vio

Appec (adres ) Domain
adress

Nupekc (Indek) Domain zip

I'opop (gorod) Domain city

TenedoH (telef) Domain tel

Crneruanu3sanus (speci) Domain tema

Tabauya 7: Ampubymbi cyujHocmu Pedakmop
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26. Onpegenute aTpubyThI CyliHOCTUA 3aKas3 1o TabJ. 8.

Nms Tuvn jaHHbIX Emgé

3aka3# (zakaz_id) Domain Primary UID, yHuKa/IbHbINA WIeHTU(DH-
numeric_id KaTop 3akasa

Marasun# (magaz) Domain Mandatory
numeric_id

KonnuectBo3aka3aHo Domain kol | Mandatory

(kolza)

KonnuectBoOtnpaBneHo | Domain kol

(kolot)

Hata BeinoaHeHusi (vypol) | Domain rod

Tabauya 8: Ampubymbl cywjHocmu 3aka3

Name Datatype Other Information

N3pnarensctBo# (izdat_id) |Domain Primary UID, yHUKanbHbIA UAEHTUDU-
numeric_id | kaTrop aBTOpa

Ha3BaHnue (nazva) Domain title |Mandatory

Appec (adres) Domain
adress

Nupekc (indek) Domain zip

['opog (gorod) Domain city

TenedoH (telef) Domain tel

Tabauya 9: Ampubymnbi cywjHocmu M30ameabcmeo

27. Onpegenute atpubyThl cyiHocTd M3aTenbeTBo no Tabs. 9.
Jlornueckast MOJie/Tb TIOC/IE TOTO IIlara Jo/bKHa ObITh Kak Ha pUc. 4 Uiu
5.



KJNACCHK

ofata cmepTi

76

- pepaKkTupyeT

#* ApTOp#
*Pamunua
*Mma
oJTHeCTED

ABTOP

Hanwucan

COBPEMEHHWK
oWHpekc
olopon
chAgpec
oTenegoH
oMozwnuwe
oPaspeneHne roHopapa

- BRAWKMaeT

B
—_ . KHIAT
” PEAAKTOP h P 3AKA3
# ¥ Penaktop# S *HazgaHWe o # ¥ 3akaz¥
*amunua R aTema o *MaraznH#
* Ma = alleHa = 0 laTa BbINOAHEHWA
o OTYECTED oo oPacxogl C oKonnyecTeo3akasaHo
oWHOEekC oflaTa Bexona oKonuyecTBoBRINONHEH
olopop
oAopec
oTenedoH
oCneynanusaumna
-
BhINYCKEET
W3OATENLCTBO
#*WapatenecTeo#
*Ha3gaHune
olHgekc
olopon
ohAgpec
oTenedod

Puc. 4: Ampubymbl no2uveckoli modenu 8 Homayuu bapkepa

Knaccuk ABTOP CoBpeEMEHHHK
fata cMepTi rod P * AsTOp# numeric_| Hp eke zZip
* dhamunna wio Fopog city
------------------------ * Wma wio e Anpec adress
I - ccco N oo el
.............................. = Astop PK S Mosnuus NUMERIC {2)
.............................. = P PazgeneHwe roHopapa MUMERIC (3,1)
......................... HanWcan
L L KHura L
. peAakTApyeT - - = ; BEKMOHaeT . L
Pegaktop | . P KHura# book id| ©° T
— * HasgaHwne title 3aKkas
P * PepakTop# numeric_id | 0 00 T e . —
+ damunns vio oo e L] Co 0 |P ¥ 3akas# numeric_id
* ma vio |l L=t DUCCHl 0 * MarasuH# numeric_id
OTuecTED vio + - Pacxopl price g [lata BbiNoAHEHMA rod
WHoekc zip | e EE{ s rod N Konwuecteo3akasaHo kol
Fopog city ©o o |F Wspatenscteo#  numericp o0 KonwyecTeoBbinonHeHo kol
Appec adress | - - - - = KHwra P p |z 3akas_PK
TenepoH tel .
Cneunannsayna terma |
= Pepaktop PK e
....................... BhINyCKaeT
M3pgaTenscTED
P + MspaTenscTeo# numeric_id
* HasgaHue title
MHpekc zZip
Fopop city
Anpec adress
Tenedod tel
= WspaTtenscTteo_PK

Puc. 5: Ampubymbl no2uueckoti modeau 6 Homayuu baxmaxa
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4.8. OnipepesieHUe MePBUYHBIX K/II0YeH
baposn:
...CTOATB 91 He MOTy... MOU KOJIeHU
Cna6etor... gymHo! .. gymHo! ..

['ne xkmroun? Kirouu, kiroun mMou! ..
A. C. IlywxkuH. CKynolti pbiyapb, cyeHa I11

Kaxk[as CyLIHOCTb JO/I’)KHA UMeTh IPU3HAKW, KOTOPbIe ee OMUChIBAKOT, B
TIPOTUBHOM CJjly4yae OHa MPOCTO He MOXKeT CyljecTBOBaTh. [Ipu3HaK Cyi-
HOCTH, TIpe/ICTaB/SIOI[MIA HWHTepeC Ha3biBaeTcsl aTpuOyToM. HekoTopble
aTpUOyThI CYIIHOCTH He TOMBKO OIMHKCHIBAIOT, HO U YHUKAJbHLIM 00pa3om
WaeHTUGULIMPYIOT ee. VIX Ha3bIBalOT TEepPBUYHBLIM KatOuOM. IlepBUUYHBIM
K/ou (primary key) — 3To atpubyT unm rpyrina aTpubyToB, OZHO3HAUHO
WJeHTU(DULIMPYIOLAast SK3eMILISIP CYLHOCTH.

Ec/iit B CyILIHOCTH CBOEro IepBAYHOIO KJ/IKua HeT — CjleflyeT CO3/aThb
JOTIOJIHUTE/IbHBIN aTpuOyT. [IpiMepoM Takoro atpubyTa SIB/ISIOTCS KOZ
aBTOpa, HOMEpD 3aueTHOW KHWXXKHM CTyJeHTa. Takve K/IHUM Ha3bIBalOT
CyppOraTHBIMH, T.e. BHe 0a3bl JJaHHbIX OHU He UMEIOT

BbI60p MepBUYHOrO K/0Ua MOXKeT OKa3aTbCs HeIlpoCTOM 3ajauel, pe-
IIIeHHe KOTOPOM MOJKeT IOB/IMATh Ha 3ddeKkTuBHOCTL Oyayiieint B/, B
CYILIIHOCTA MOT'YT OKa3aTbCsl HECKOJIbKO aTpuOyTOB, MPETeHAYIOIIMX Ha
pOJIb TIEPBUYHOIO KJIto4Ya. Takue TpeTeHeHTbl Ha3bIBatOTCA MOTeHLa/lb-
HbIMU KJIFOUaMH.

PaccMOTpUM KaHIWAATOB Ha MEPBUYHBIM K/IHOU CYIIIHOCTHA ABTOp. 3/1eCh
MO>XHO BbI/Ie/TUTh c/eyroLue TOTeHLa/IbHbIe KJ/TFOUM:
«ABTOp#», «HoOmep macmopra», «@amuius WMms OTuecTBO»
(cocTaBHOW).

Kitour MOTyT OBITh COCTaBHBIMM, TO €CTh COjlepyKall[iMH HeCKOJIbKO
aTpuOyTOB.

Inst Toro uToObl OBITH MEPBHUUHBIM, TTOTEHI[UAJBHBINA K/IIOU [I0/DKEH
yZIOB/IETBOPSATH Psily TpeOoBaHUIA:

B YHUKa/IbHOCTh

[Ba sK3eMrsipa He [O/DKHBI UMeTh OJIMHAKOBBIX 3HAUYE€HUM BO3MOKHO-
ro kmaoua. [ToreHumaneHbi KU «®Pavuusa Mmsi OTuecTBO» SIBJISIETCS
TIJIOXUM KaHUZaTOM, TaK KaK aBTOPbl MOTYT ObITh TIOJTHBIMM Te3KaMU. JK-
3eMILISIPBI Ke KiIroued «ABTop#» U «Homep macriopta» SIBJSIOTCS YHU-
Ka/TbHbIMH.

B KOMIaKTHOCTb
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Il obecrieueHUs] YHUKA/JbHOCTH [OTMOJHUM Kitod «Pamumus Mwms
OtuecTtBO» aTpubyToM «Azpec». Ho mipu BbiOOpe TEpBHMYHOIO KirOUa
Mpe/iNIouTeHne JI0/DKHO OTJaBaThbCs Oosiee TMPOCTBIM K/IHOYaM, TO eCTh
K/IFouaM, Cofiep>KallluM MeHblllee KonuecTBO aTpubyTtoB. Toraa Kiarouu
«ABTOp» U «HOMep macmopra» TMpeAnoyTUTEe/IbHEee COCTAaBHOIO KJrOoua
«Pamunug Uma OTtuectBo Aznpec».

B ATpubyThl He JO/DKHBI coflep>KaTh null-3HaueHUH.

Ecmm fomyckaeTcsi, UTO aBTOP MOJXKET, HallpyuMmep, He MUMeTb I1acropTa
(Haripumep, y Pegopa MuxanoBruua J1oCTOEBCKOrO KakOM HOMep Tiac-
roptra?), To Kmou «Homep nacriopra» He MogONJeT Ha POJib TEPBUUYHOTO
katouya. Ecu st obecrieueHrs YHUKAIbHOCTH HEOOXOAUMO [OTIOTHUTH
MOTeHIMA/IbHBIN K/IH0Y ZIOTIO/THUTE/IbHBIMU aTpuOyTaMu, TO OHU He JJ0JDK-
HbI COZleprKaTh HyJIeBbIX 3HaueHuu. lononHssa kinou «Damunmsa v OT-
4yeCcTBO» aTpubyToM «AJIpec», Hy>)KHO yOeaUTbCsS B TOM, UTO afipeca BCex
aBTOPOB U3BECTHHI.

B 3HaueHue aTpyUOYTOB K/tOUa He JO/DKHO MEHSIThCSI B TeUeHUe BCero
BpEMeHU CYL[eCTBOBaHUS IK3eMIUIsipa CyLIHOCTH.

ABTOp MO’XeT BBIWTH 3aMy’>X U CMEHUThb (PaMU/INIO, CMEHUTb TacropT.
[Tostomy «Homep nacrnopta» u «®amunus msa OTuecTBO» He TOAXOAST
I10 TOMY YCJIOBUIO Ha POJIb IIePBUYHOIO KI/IHOUa.

Wtak, Haubosee MOAXOJSAIIMM TEPBUYHBIM KJFOUOM CYIITHOCTU ABTOP
SIBJISIETCSI CyppOTaTHbIN aTpUOyT « ABTOD#».

Kaxk[iast CylIHOCTb [0/DKHA UMETh 10 KpalHel Mepe OJIMH MOTeHLUab-
HbIM KJII04. MHOrve CyIIHOCTA MMEIOT TOJBKO OJWH MNOTeHLHAA/TbHBIU
K/IH0U. TakoW K/IHOU CTaHOBUTCA TepBUYHBIM. HO ec/mm CyLHOCTb MMeeT
Oosiee OIHOTO BO3MO’KHOTO K/THOUa, TO OFVH W3 HUX CTAHOBUTCS TI€PBUU-
HbIM, a OCTajJbHble — aJbTEePHAaTHMBHBIMH, KJ/IH0UaMU. AJIbTePHAaTUBHbBIU
KJIFOU — 3TO TMOTeHLMa/IbHbIN K/IH0U, He CTaBIUWK [TePBUYHBIM.

Buemnuii kmou (Foreign key) — ato arpubyTt unm rpyrmna aTpuOyToB
OJIHOU CYIIHOCTH, KOTOPbIe MOTYT CJIy>KUTb B KaueCTBe MEePBUUYHOIO KITHO-
ya i APYrod CyIL[HOCTH. ['OBOpAT Takke, YTO BHEIIHWU KJ/IFOU OJHOMU
CYLLIHOCTH SIBJISIETCSI CCbUIKOM Ha TIePBUYHBIN KJTFOU JPYTOM CYLIHOCTH.

Cchll04Has 11e/I0CTHOCTh PesiIUOHHON Mojiesii TpebyeT, uToObl BHeIII-
HUM K/Irou aubo mmen 3HadeHue null, 1100 cooTBeTCTBOBA/M 3HAUEHUIO
IIepBUYHOIO KJ/IH0Ya, Ha KOTOPOe OH CChIJIaeTCsl.
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[Tpu ycTaHOB/IeHUN UAEHTU(MULIMPYIOIIUM CBSI3U aTpUOYThI TIePBUUHOTO
KJIF0Ua POAUTENbCKOW CYLIHOCTH aBTOMaTUYeCKH MepeHOoCATCs B COCTaB B
MepBUYHOIO K/I0Ya JO0YepHeM CYIL[HOCTH. JTa omnepanusi AOMOJHEeHHUs
aTpuOyTOB Jj0UepHel CYIHOCTU TIPU CO3/laHWW CBSI3M Ha3bIBaeTCsl MUTPa-
1[eii aTpuOyTOB.

[Tpu ycTaHOB/IeHUM HeUAeHTUDHULIUPYeMOM CBSI3U AOUEepHSsisl CYIJHOCTb
OCTaeTCsi He3aBUCUMOM, a aTpuOYThl MePBUUHOTO K/H0Ua pPOJAUTETbCKON
CYLLHOCTH MUTPUPYIOT B COCTAaB HEK/IFOUEBbIX KOMIIOHEHTOB POJWTE/Tb-
CKOW CYLLIHOCTH.

28. 3ajaiiTe mepBUYHBIN K/ItOU: BbiOepuTe CyliHOCTb ABTOpP, MII, BbI-
bepure Properties, BoiOepute BK1agKy Attributes, B o61actu Attributes
BbiOeprTe ABTOP#, BbibepuTe dhaxxkom Primary UID, Hakmure JIagHo.

29. 3ajaiiTe mepBUUHbIN K/tou: BbiOepuTe cyiiHocTs Kuura, MII, BbI-
bepure Properties, BoiOepuTte BK1agKy Attributes, B o61actu Attributes
BbibeprTe Knura#, Boibepute diaxxkom Primary UID, Haxkmute JIagHo.

30. 3apjaiiTe TepBUYHBINA K/HOU: BbiOepuTe CylHOCTH W3AaTenbCTBO,
MII, BriGepute Properties, Bpibepute BKIaaky Attributes, B 0b6sactu
Attributes BbribepuTe M3paTenbcTBO#, BbibepuTe (uiaxkkomM Primary
UID, Haxmurte JIagHo.

OG6paTuTe BHUMaHWe, UTO aTpUOYT MepBUUHOTO Kitoua M3aaTenibCTBO#
POJIUTE/IbCKOU CYIIHOCTU M3/1aTe/IbCTBO [0/DKHBI aBTOMAaTUUeCKH MUTPH-
pOBaTh B JJOUEPHIOKO CYIIHOCTh KHura.

31. 3ajatiTe rMepBUYHBIN K/IHOU: BbIOEpHTe CYITHOCTh 3aka3, MII, BbiOe-
pute Properties, BoiOepute BKIaZKy Attributes, B o6nactu Attributes
BbiOepuTe 3akas#, BoiOepute uiaxkkoM Primary UID, Haxmute JIajHo.

32. 3ajaiiTe MepBUUHBIM K/IHOU: BbiOepuTe cymiHocTh PegakTop, MII,
BbiOepuTe Properties, BbiOepuTe BKIaZKy  Attributes, B o6sactu
Attributes BriOepute PepakTop#, BbiOepute (uiaxkkom Primary UID,
HaxMmuTe JIagHo.

4.10. Horauus bapkepa

33. BribepuTe HOTaLuio Mojienu: Beibepute View, Logical Diagram
Notation, BeibepuTe Barker Notation.

Cy1HoCTb B HOTaluu bapkepa npezicTaB/isieTCst IPSMOYTO/IEHUKOM JTHO-
6oro pa3mepa, cofiepyKailiM BHYTpH Cebs:

B UMs CYIIHOCTY;

B CIMCOK MMeH aTpuOyTOB (3HAK O mepes UMeHeM aTpu0OyTa);



80
M yKa3aTe/M KItoueBbIX aTpUOyTOB (3HaK # 1mepes UMeHeM aTpuOyTa).;
B ykasarenu 00si3aTe/bHBIX aTpUOYTOB (3HaK * Tepe/; UMeHeM aTpH-
OyTa).

Bce cBsi3u aBSIOTCS OMHAPHBIMM U TIPE/ICTABISIFOTCS JIMHUSIMU C ABYMSI
KOHI[aMH (COeIUHSIOIINMHU CYIITHOCTH), /11 KOTOPBIX IO/PKHO OBITh Orpe-
Jle/1eHo:

M 1Ms CBSI3Y;

M CTereHb MHOYKeCTBEHHOCTH (OJWH WX MHOTO OObEKTOB yUaCTBYIOT

B CBS3U: « 0,1» , « 0,*» , «1», «1,*»
M cTereHb 00s13aTelbHOCTU: 0bsi3aTenbHast (Mandatory) umu Heobsiza-
TesibHasA (Optional) CBsA3b MeXXy CYILHOCTSIMM.

Ecmm MakcrManbHOe KapAMHaIbHOe UKC/I0 OTOOpaykeHHsI paBHO OecKo-
HEYHOCTH, TO JIMHUS, TIPe/CTaB/IAI0Iasi CBSI3b, Pa3BeTB/ISETCs, TPUHUMAs
BU/Jl «BOPOHbEM JIalKW» U TIPUMBIKAeT K MPSIMOYTO/IbHUKY, COOTBETCTBYIO-
II[eMy MHO>KEeCTBY CYIIIHOCTel — 06/1aCcTH 3HaUeHMi, B TPeX TOUKax; B IPO-
TUBHOM CJTy4dae JIMHUS OCcTaeTcs: 6e3 n3MeHeHHH.

Ec/i MUHMMa/TbHOE KapAMHA/IbHOE YKC/I0 0TOOpaXkeHUs1 PABHO HY/IIO,
TO UaCTb JIMHUU-CBSI3H, IIPUMBbIKaloIIlasi K IIPIMOYTOIbHUKY, W300parkaeTcs
TIPY TIOMOILY IMYHKTUPHOW JIMHUU, B IPOTUBHOM CJ/ly4ae UCII0Ib3yeTCs
CTI/IOLIHAS JIMHUSI.

HoTarust ippMeHsieTcst K 000MM 0TOOPa)kKeHHUsIM, OITpe/ie/IsieMbIM CBSI-
3b10, TIPU 3TOM JIMHUS, U300parkaroiiiasi CBsA3b, JeJUTCS T0MoJ1aM, U KaX-
fasi ee yaCcTb 0(hOpPMJISIETCSI B COOTBETCTBUM CO 3HAUEHUSIMU KapAUHab-
HBIX UKCeI.

1151 yKa3aHus CTelleHW MHOYKeCTBeHHOCTH paBHOM 0 B CBOMCTBaxX CBSI3U
no/bKHa ObITh BK/TIOUueHa Target optional.

[Ipumeps! HoTalu bapkepa Ha puc. 6, 7, 8, 9.

WpenTuduiypytoiias cBsisb W300pa)kaeTcsl MornepevyHol TMHUM Ha CTO-
POHe BOpOHbeH Jlanku (puc. 13).
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4.11. Horanusa baxmaHa

34. Bribepure HoTaluto Mozienu: BeiOepute View, Logical Diagram
Notation, Beibepute Bachman Notation.

CyIIHOCTb TIpe/ICTaB/IsIeTCs MPSIMOYTO/IbBHUKOM J1t060ro pasMepa, Co-
ZiepyKalliiM BHYTpU cebst:

B 1M CYL[HOCTH;

B CIUCOK UMeH aTpulyTOB;

B yKasaTe/u KIH0UeBbIx aTpubyToB (3HaK P mepes umeHeM aTprbyTa);

B ykaszaTenu obOsi3aTesrbHbIX aTpUOyTOB (3HAaK * mepej; UMeHeM aTpu-

OyTa);

B yKaszaTe/u BHeIHUX Kitoueli (3Hak F mepes umeHem atpubyTa).

Bce cBsi3u B/ISAIOTCSA OMHAPHBIMU U TIPE/ICTABJISIFOTCS IMHUSIMU C IBYMSI
KOHL[aMH (COeJUHSIOIIUMU CYILITHOCTHU), /i KOTOPBIX IO/’)KHO OBbITh Orpe-
JleNieHo

H uMms;

B CTerleHb MHO)KeCTBEHHOCTH (OWH WX MHOTO 0ObEKTOB YUaCTBYIOT

B CBsI3H, « 0,1» , « 0,*» , « 1», « 1,*»

17151 MHO>KeCTBEHHOM CBSI3U JIMHUS [IPUCOEVHSAETCS K MPSAMOYTOJIbHUKY
HaKOHEUHUKOM, a [1Ji1 OAMHOYHOU CBSI3U — KPY>KKOM. T0 eCTb JouepHsis
CYIIHOCTb 0003HaUaeTCsi HAKOHEUHHWKOM CO CTOPOHBI JIMHWH, a PO/IUTE b~
CKast KPY’KKOM.

Homnyctumocts Null-3HaueHuit 0603HauaeTCst MyCThIM KPY>KKOM U Y-
CThIM HakOHeuHUKOM. Hegomyctumocts Null-3Hauenuit o6o3HauaeTcst
YepHbIM KPY’KKOM U UepHBbIM HaKOHEUHHUKOM.

N aeHTUGULMPYIOLLS CBSI3b M300pa)kaeTcs MorepeuHol JUHUM Ha CTo-
POHe HAKOHEYHMKA.

1151 yKa3aHus CTerieHr MHOKeCTBeHHOCTH O B CBOMCTBAax CBSA3U [J0JDKHA
ObITh BKIHOueHa Target optional.

[Ipumeper HoTalu baxmana Ha puc. 10, 11, 12.
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4.12. HacTpouku

Data Modeler vmeeT ciefyroiye BO3MOXHOCTA MO HaCTPOMKe Mo/ie-
neu:
B /I vu3MeHeHUs1 HacCTpoek (hOpMaTUPOBAHUS 0 YMOJUYaHUIO: BbiOe-
pute Tools, General Options, Diagram, Format, BeioepuTe 0OBEKT.
B li3MmeHeHue 0OIUX HacTpoeK Mofenu: Bbibepute Tools, General
Options, Diagram, umetroTcst ciieaytoiiye napametpsl: Show Grid —
BbIBOJ ceTKH, Diagram Color — yrnpaByiieHue 1jBeTOM (POHa Auarpam-
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Mbl, Line Auto Route — ymnpaBneHue (QyHKLMeW aBTOMaTHUeCKOro
MapIIpyTa, KOTOPbIM BK/FOUEH M0 YMO/TYaHUIO.

B /Ing u3MeHeHUs] KojiMyecTBa OTOOpakaeMbIX JeTajeii Ha MOJesu:
BbiOepuTe View, View Details, uMetoTcsi ciefyroiiye rapaMeTphbl:
All Details, Names Only, Attributes, Datatype, Keys.

B PeryaupoBKa IIMPUHBI U BBICOThI 00bEKTOB MO/Ie/TU: BblOepuTe CyIIl-
HOCTH TIpeZiHa3HaueHHbIe /11 pery/iMpoBaHus, Beibepute Edit, Equal
Height.

W /lng py4yHOro yripaB/jieHUsl JIMHUSMU: BblOepute MII, oTKIrOUUTe
Auto Route.

B /I yripaBieHUs TUHUSMU: BbiOepuTe nmuHUI0, MII, nMetoTcs criepny-
torifie nmapametpbl: Add Elbow — nobaBneHue KojieHa, KOTOpPoe 103~
BOJIsSIeT TlepeHarpaB/siTh JIMHUIO BOKPYr Apyrux ¢opmMm, Remove
Elbow — ynaneHue kKomneHa, Straighten Lines — BblpaBHHWBaHHWe JU-
HWH, yasss [IPU 3TOM KOJIeHa.

4.13. 3ameHa CBsI3es MHOIMe KO-MHOI'MM

CBsi3b MHOTHe-KO-MHOTMM BO3MO’KHa TOJIbKO Ha YPOBHe JIOTHUYeCKOU
Mozenu. [Ipu nepexoje K pensiiuoHHOM Mozienu Data Modeler aBToMaTu -
yecKy mnpeoOpa30oBbIiBaeT CBsA3b MHOTHE-KO-MHOTMM, J00aB/sisi HOBYIO Ta-
O/MIly U yCTaHAB/IMBas /IBe HOBbIE CBSI3U OZIMH-KO-MHOTMM OT CTapo# Ta-
6uiie K HOBoM. OOBEKT, KOTOPKIM CO3/laeTcs B pe3yJ/ibTaTe TaKoro npeoo-
pa30BaHUs CBsI3HM, Ha3bIBAIOT Tab/UIIeM repecevyeHusl.

Mo>kHO cfiesiaTb 3Ty 3aMeHY CBSI3M BPYUHYIO, ellle Ha YpOBHe Jioruye-
CKOU MOJeJIH.

36. Ynanute cBA3b MexXay cyliHocTaAMU ABTOp ¥ KHura.

37. Co3patite cymHoctb KnuraAsTop (bookavtor) — cm. 3.

38. Co3paiiTe uieHTUPUITUPYIOLYIO CBSA3b O/IUH-.KO-MHOTHM: BbiOepu-
Te uHCTpyMeHT New 1:N Identifying Relation, BriOepuTe MbillIbI0 pou-
TeNbCKYI0 CYIIHOCTh KHHMTa, BIOEPUTE MBIIIBIO JOU€PHIOI0 CYIITHOCTD
KuuraAsTtop.

39. Co3paiiTe uaeHTUGULIMPYIOLIYIO CBSI3b O/IMH-.KO-MHOTHM: BblOepU-
Te uHCTpyMeHT New 1:N Identifying Relation, BbiGepuTe MbIIIIbIO POIU-
Te/IbCKYI0 CYII[HOCTh ABTOP, BbIOEpHTe MBIIIbIO J0UEPHIO CYIIHOCTh
KuuraAsTtop.

40. Y nanute CBA3b MeX/y CYLLIHOCTAIMU 3aka3 U KHura.

41. Co3paurte cymHoctb [lynkr3aka3sa (punkt) — cm. 3.
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42. Co3paliTe uAeHTUPULMPYIOLIYIO CBSI3b OUH-.KO-MHOTUM: BbiOepuU-
Te uHCTpyMeHT New 1:N Identifying Relation, BbiGepuTe MbIIIIbIO POIU-
Te/bCKYI0 CYIIHOCTh KHHMTa, BbIOEpUTe MBIIIBIO J0U€PHIOI0 CYIITHOCTD
ITynkT3aKasa.

43. Co3paiiTe uAeHTUGDHUIUPYIOIIYIO CBSI3b OJIMH-.KO-MHOTUM: BbIOEpU-
Te uHCTpyMeHT New 1:N Identifying Relation, BbiGepuTe MbIIiibI0 poiv-
TeIbCKYH0 CYILIHOCTh 3aKa3, BbIOepUTe MBILIbBIO JOUePHIO0 CYII[HOCTh
ITynkT3akasa.

Jlornueckasi MoZie/Tb TIOC/IE 3aMEeHBI CBSI3el MHOTMe-KO-MHOTUM I0JDKHA
ObITH KakK Ha puc. 13.
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5-u feHb. Hopmanu3anus

bor Becesnbiii BUHOTpaia
[To3BoJiseT HaM TpU Yallu
BeInuBath B MMpy BeYepHeM.

A. C. ITywkuH. boe gecesblil BUHO-
epada

5.1. Hopmanmm3anus

Hopmanu3aiiys ripeficTaBisieT co00i mpoliecc TTPOBepKU U peopraHu3a-
[[UU CYILIHOCTel 1 aTpuOyTOB C 11e/Ibl0 y/I0B/IeTBOPEHUs TpeboBaHUii K pe-
JISIUOHHOUW MOJIeNTU [aHHBIX.

B oCcHOBe HOpMa/IM3alyy JIEXXUT ONpe/eieHHbIM MaTeMaTUUeCKAW arra-
paT, 6a3upPYIOIUICS Ha TTIOHATUU «(YHKI[MOHATLHOM 3aBUCUMOCTH».

B AtpubyT Y cymHocTd R QyHKI[MOHA/NIBHO 3aBUCUT OT aTpubyTa X
CyIIHOCTH R (CMMBO/MYECKM 3anuchbiBaeTcss Kak X — Y), TOrAa u
TOJIBKO TOr[Ja, KOrJa Kaxkjoe 3HaueHue X B CYIIIHOCTH R CBfi3aHO B
TOYHOCTU C OJHUM 3HaueHueM Y B CyLIHOCTH R. MHbIMU ciioBamy,
X YHUKAaJIbHO oripeziesnsieT Y.

Haubosee oueBUAHBIM MPUMEPOM 3/1eCh MOKET ObITh TIePBUUHbIN K/THOY
CYILIHOCTH, KOTOPbIM OJJHO3HAUHO OrpejensieT KaK/bld 3K3eMIUISIp 3TOU
cymHoCcTH. OHAKO MOTYT CyLeCTBOBaTh M IpyTrHe 3aBUCUMOCTH, B KOTO-
pble He BXOJAT TepBUYHbIe Katouu. ['/laBHas 1ie/ib HOpManu3aluu — u3ba-
BUTh CYLJHOCTb OT 3aBUCHMMOCTEM, He CBSI3aHHbBIX C MEPBUYHBIMU KJIFHOYa-
MHU.

[Tporjecc HOpManM3aLUWU CBOAUTCA K TTOC/Ie40BaTe/IbHOMY MPUBEEeHUI0
CTPYKTYPBI JJaHHBIX K HOPMa/IbHbIM (hopMaM — (popMarM30BaHHBIM TpPebo-
BaHUSIM K OpraHu3aliu AaHHbIM. HopmanbHbie (hOpMBbI M3MEHSIFOTCS B TI0-
psgke ot niepeout (1H®) go nsitor (SH®). Kakzaas nocneayroiiast opma
yI0BJIeTBOPsieT TpeboBaHus TpeAbiayiieii. Ha rnpakTvke 0ObIUHO OTpaHu-
YMBAKOTCS TIPUBE/IeHEeM /IaHHBIX K TpeTbell HopMaibHOM (hopme.

B CyIHOCTh HaXOAUTCS B TpeTbell HopManbHOU (popme (3HD) Toraa u
TOJILKO TOT/Ia, KOT/la HeK/IroueBble aTpUOyThI (€C/IM OHU eCThb BOOO-
11e) SIBJISKOTCS B3aMMHO HE3aBHCHUMbBIM Y TOJHOCTBIO 3aBUCUMBIMU
OT MEPBAYHOI0 KJTt0Ya.

M /IBa Wi HEeCKONBKO aTpUOYTOB Ha3bIBAIOTCS B3aMMHO He3aBHCHMBI-
MU, eC/IM HU OJJMH M3 HUX He 3aBUCUT (PYHKI[MOHATBLHO OT KaKOM-
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mibo KoMOuHalMK OcCTanbHbBIX arpubyToB. [lomobHasi He3aBuUCH-
MOCTb TOZIpa3yMeBaeT, UTO KaXK/blii TaKoW aTpuOyT MO>KeT ObITh 00-
HOBJIEH He3aBHCHMO OT OCTa/IbHbIX.

B ATpuOyT MOMHOCTBIO 3aBHUCUT OT TEPBHMYHOIO K/IOUa, KOrja OH
(YHKLMOHABHO 3aBUCUT OT TOJIHOTO TEePBUYHOIO K/IOuUa, a He OT
ero oT/le/TlbHbIX KOMITIOHEHTOB (aTpuOyTOR).

B nonb3y HopManu3alyuyd 00bIYHO MPUBOJST CeyIolrie TP OCHOBHBIX

nosoza [9]:

Obecrieuenue 11e/10CTHOCTH. OHOTO 3TOTO /I0BO/IA BITOJIHE IOCTAaTOYHO,
4yTOOBI 3a00TUTHCSA 0 HOpPMasK3aluU. [JJaHHbIe COXPaHSIIOT KOPPEKTHOCTh U
ZIOCTOBEPHOCTh, TIOCKOJIbKY B pe3y/bTaTe HOpPMa/lv3allid OHU OyayT
COXPaHSATHCS TOMBKO B OJHOM MecTe. [IpyrumMu C/loBamMH, HOpMaJIu3alius
7IO/DKHA TIPUBECTU K UCKIFOUeHUI0 U30bITOYHOCTH /IaHHBIX. B MpOTUBHOM
cjlydae TIPUZIETCS CAeIUTh 3a CUHXPOHHBIMU W3MEHEeHUsSIMU BCeX KOMui
JIAaHHBIX, UTO CO3/laeT MHOT'O TIpo0/ieM.

HopManu3saiuyst 06bIUHO MPUBOUT K pa3/ie/ieH|t0 CYIIIHOCTH Ha JiBe WU
Oosiee CBs3aHHBIX CYIIIHOCTU, KOTOpPble MOTYT ObITh COeUHEHbI BMeCTe C
TIOMOII[bIO OTepaliiu 06beuHeHUs. Pe3ybTaToM pasziesieHust U SBseTCs
yMeHbllleHHe U30bITOUHOCTU JIaHHBIX.

Co3panue dopManbHOM MOJed, KaK MOXKHO 0oJiee He3aBUCUMOUN OT
cnielubUKU TPUIOKeHUs. [IpyrumMu c0BaMM, HOpPMa/iu3alusi CIrioco0-
CTBYeT TOMY, UTO MO/ie/Ib OTIMPaeTCs Ha /IaHHbIe, @ He Ha MpoLiecchl UX 00-
pabotku. Ha mpakTuKke 3TO 03HauaeT, uTo CTpyKTypa b/l octaeTcsi Heus-
MEHHOM Jlayke TIPU U3MeHeHUH TIpo1jeccoB 06pabOoTKM.

CHukeHue TpeboBaHull K 00beMy mamsiTu. HemocpeAcTBeHHBIM Clief-
CTBUEM 3TOTO SIBJ/ISIETCS MOBBILIEHME CKOPOCTU MOMCKA AaHHbIX. Ecin He
oOpaillaTb BHUMaHHWsI Ha BHEIITHWE K/IFOUM, TO MOTHasi HOpMasii3aliusi Tpy-
BO/IUT K WCK/TIOUEHHI0 W30BITOUHOCTH JaHHBIX. A M30BITOUHOCTb BCeT/ia
CBsI3aHa C /IOTIOJTHUTE/IbHBIMU 00beMaMU TIaMsITH [Ijisi XpaHeHUst U30bITOou-
HBIX JIJaHHBIX.

5.2. IlepBasi HopMma/ibHasA popma

B CyIlIHOCTb HaXOIUTCS B epBOM HOpMasibHOM opme (1HD) Torma u
TOJILKO TOT/la, KOrjla Bce aTpuOyThl CofiepkaT TOJIbKO aTOMapHble
3HaUeHMUsl.

Ecu 3HaueHust aToMapHble, TO Ha TepeceueHUM CTo/01a U CTPOKU BCe-

I/la HaXO/IUTCSI TOJILKO OZIHO 3HaueHue, a He Habop 3HaUeHUI.
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OcobenHoctu 1H®:
B KaX[asi CyL[HOCTb UMeeT IMepBUYHbBIN K/IH0Y;
H TIOBTOPSAIOLIMECS] TPYNNbl JAHHBIX BbIJETE€Hbl B CaMOCTOSITE/IbHbBIE
CYLLIHOCTH.
[Tpumepsbl HapyiieHnt 1H® paccmoTpeHsl B 5.6 u 5.7.

5.3. Bropas HopmasibHasa ¢opma

B CylL[HOCTb HAaXOAUTCSI BO BTOPOW HOpMasibHOM (hopme (2H®) Torga
M TONBKO TOTJa, Korja oHa HaxoguTcsd B 1H®.u KaKbI HeK/Iroue-
BOI aTpUOYT MOMHOCTBIO 3aBUCUT OT MIEPBUUHOTO KJTIOUa.

Bropast HopmanbHasi popMa UMeeT CMBIC/ TOJIBKO /i CYLLIHOCTeH, UMe-

IOILUX COCTAaBHOMW MEPBUYHBIN KJTHOU.

OcobenHoctu 2H®:

B CYyL[HOCTb npejcras/ieHa B 1HD;

B eC/M CyLIHOCTh UMeeT MPOCTOU MePBUYHBIN KJIFOU, TO OHA Tpe/CTaB-
JeHa B 2H®;

B eCM CYLIHOCTb UMEeT COCTaBHOM TMEePBUYHBIA K/THOU, TO KaXK/bIM He-
K/TFOUeBOM aTpubyT MOSHOCTBIO 3aBUCUT OT TEPBUUYHOTO K/roya (He
JIOJKHO OBITh 3aBUCHMOCTH OT YaCTH K/Tk0Ya).

[Ipyumep HapyiueHusa 2H® paccmoTpeH B 5.8.

5.4. TpeTrbsi HopMa/ibHas gopma

B CylIHOCTh HaXOJUTCS B TpeTbell HopManbHOU (popme (3HD) Toraa u
TOJILKO TOT[ja, KOorja oHa HaxoauTcsl B 2H®, u KaxKIbIi HeK/TH0UeBOM
aTpuOyT He 3aBUCUT OT IPYrOoro HeK/IFoueBOro aTpuoyTa.

OcobenHoctu 3HD:

B CYyLJHOCTb rpejcraBjieHa B 1HD,

B /1r000M HeK/IIoueBOi aTpuOYT He 3aBUCUT OT JIPYTOro HeK/HoUeBOTOo
aTpubyTa.

ITpumeps! Hapyiennt 3H® paccmotpens! B 5.9 1 5.10.

5.5. O01He Mpood/1eMbI

HopMasnbHble (hopMbl TTIOMOTalOT TTPOEKTUPOBATh 6a3bl JaHHBIX, B KOTO-
PBIX HET HeHY)KHbIX M30bITOUHBIX JaHHbLIX 1 MPOTHBOpPeUMi, KOTOphble MO-
T'YT TIOB/Ieub 3a co00it Tpo6sieMbl TIPOU3BOAUTE/ILHOCTH WU TTIOTEPH0 WH-
dbopmaluu Mpu Noc/ie[yroIeM BhITIOJTHEHHWH Orepaliid BCTaBKUA, 0OHOBJIe-
HUS U yJaneHus. MO)XHO CKa3aTh, UTO HOPMa/ibHble (DOPMBI TTO3BOJISIIOT
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n30ekaTh UCKa)KeHUs JaHHbIX MyTeM CO3/IaHUs JIOXKHBIX JaHHBIX WU Pa3-
PYLUIEHUS] UCTUHHBIX.

MHorue o061iye Tpo6sieMbl MPOEKTUPOBaHUSI — 3TO pe3yJ/bTaT Hapyllle-
HUSI OJHOU 13 HOpMasbHBIX (hopM. Ob1ire mpobieMbl 0ObIYHO BK/IHOUAIOT
[11]:

MOBTOPSIIOLLMECS TPYIIbI JAHHBIX;

MHOTOKpaTHOe UCMO/Ib30BaHKe OJHOI0 U TOTO >Ke aTpuoyTa;
MHO>XeCTBEHHOe MeCTOHaX0KJeHre OJHOTO U TOTo e (aKTa;
KOH(IUKTYHOI[He (PaKThl;

B TpOK3BO/IHbIE aTPUOYTHI.

5.6. IToBTOpAOIMECs IrPYHIIbI JAHHBIX

[ToBTOpSsitOIIMECS TPYMIbl JaHHBIX MOTYT OBITH OIpe/iesieHbl Kak
CIIMCKH, TIOBTOPSIOLMECS 3JIEMEHThI, KaK BHYTPEHHSII CTPYKTypa BHYTPU
aTpubyTa. OTa cTpyKTypa HapyiiaeT 1H® u nostomy Jo/mbkHa OBITH ya-
JIeHA U3 MOJeH.

CoapyAHNK

P * CoTpyQHWUER
Pamunnng
Anpec
Uma pebeHka

Puc. 14: CompyoHuk

CoTpyauux# damuuna Appec Hmsna pebeHKa
El CenoB Cypukoga, 10 Konsa
E2 Kynukos Mupa, 23 Maina, Ons

Tabauya 10: Sxk3emnaspbl cyujHocmu CompyoHuK

CymHocTb «COTPY/JHHUK» COJEP>KUT TOBTOPSIOIYIOCS TPYIIY JaHHbIX
B atpubyTte «Mms pebeHka» (puc. 14). 3to HapyiaeT 1H®, KoTopast roBo-
PUT, UTO CYI[HOCTh HaxoauTcs B 1H®, ecnm Kaxkplii u3 aTpubyTOB MeeT
He Oo/bllle UeM OAHO 3HaueHue JJisi KaXKAO0ro 3K3eMIuisgpa. JK3eMIUIsp
aTpubyTa «VIMs pebeHKa» UMeeT /iBa 3HaueHus: Martiia u Ons (tabs. 10).

9to HapyieHue 1H® npuBoauT K rpobsiemam. 3amnvch 3HaUeHUs aTpu-
OyTa uepe3 3anaTyo «Maiua, Oms» MPUBOAUT K TOMY, UTO pa3Mepa CToJ10-
I[a MOXKeT He XBaTUThb [I/Is1 XpaHeHUs AAHHbIX (Belb COTPYAHUK MOKET



91

uMeTb U 4, u 5 zeteit). [IpobsieMa U B TOM, UTO T10 TaKOMYy aTpUOYTy He-
BO3MOYXHO MOCTPOUTDH UH/IEKC.
s ipuBeneHus CyifHOCTU «CoTpyaHUK» K 1H®D:

CO3/1a/IUM HOBYIO CYIIHOCTh «PebeHOK»,

repeHeceM B Hee MOBTOPSHOIIUiCS aTpubyT «VMs peGeHKa»,
orpeseuM aTtpuOyT «PebeHOK#» B KauecTBe MEepPBUYHOrO KIIHOUa
CYIIHOCTH «PebeHoK»,

yCTaHOBUM UIeHTU(DHULIUPYIOLYIO CBSI3b OT CYIIHOCTU «COTPYAHUK»
K CYIIHOCTH «PebeHOK». [TepBuuHbiii Kmou «COTPYAHUKH» CYIITHO-
ctu «CoTpyAHUK» OyZeT B CYIIHOCTU «PebGeHOK» BHEIIHUM KITHO-
YOM.

PesysibTat npuBegenus CylHOCTA «CoTpyaHUK» K 1H® Ha puc. 15.

Coapy AHHK

P * CoTpyaHWk#
Pamunna

Appec

T

v
Pebenok
P * PeGeHok#
PF* CoTpyoHWEF
Ma pebeHka

Puc. 15: CompyoHuk

CotpyHux# Damunus Anpec
El CepnosB Cypukosa, 10
E2 KynukoB Muwupa, 23

Tabauya 11: dx3emnaspbl cyujHocmu CompyoHUK
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CoTpyaHuk# PebGeHoK# Hms pebeHka
El C1 Kosst
E2 C1 Maiua
E2 c2 Onsa

Tabauya 12: Sx3emnasapbl cyuwjHocmu PebeHok
5.7. MHOrOKpaTHOe HUCI0/Ib30BaHUue aTpudyTa

IIpyrast mpobyiema — 3TO XpaHeHWe B OJJHOM aTpHOyTe pa3HbIX 0 CMBIC-
7Ty 3HaueHuM, uTo HapyiiaeT 1HO.

CoapyaAHHKl

P * CoTpyOHWER
Pamunng
Anpec
JEaTa 3a4NCNeHWa WNKW YEONbHEHWA

Puc. 16: CompyoHnuk1

CoTpyaHuk# Damuus Appec JlaTta 3auMc/1eHUust
W/IH YBOJIbHEHUA
El CenoB Cypukosa, 10 1 01.07.00
E2 Kyukos Mupa, 23 07.08.00

Tabauya 13: Sxk3emnaspbl cyuwHocmu CompyoHuK1

ATpubyt «[laTa 3aumnciieHus WK yBOJIbHeHUs» (Tabm. 13) XpaHUT UH-
dbopMalMio Kak O 3aurc/ieHuH, Tak U 00 yBOJMbHEHUM COTpyAHUKA. Ecu
XPaHUTCS TOMBKO OfHO 3HaueHuWe (Harpumep, 01.07.00), TO HEBO3MOXKHO
MOHATb, KaKasi UMEeHHO JlaTa BHeceHa. PeltieHue rnpo6seMbl B TOM, UTOObI
MO3BO/IUTh OT/e/IbHBIM aTpUbyTaM XpaHUTh OT/ie/bHbIe (PaKThI.

HOna npuseneHus cyliHocTH «CoTpyaHukl» K 1H®: pasgenum ciox-
HbI aTpubyT «JlaTa 3auvcieHust WM YBOJbHEHUsI» Ha aTOMapHbie aTpu-
OyThl — «JlaTa 3aunciieHusi» U «JlaTa yBOnbHeHHUs». Pe3ynabTaT mnpuBee-
Husi cyiHOCTH «CoTpyaHuk1» Kk 1H® B Tabs. 14.
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CoTpyHux# damuius Anpec Jdara Jara
3a4YUC/IEHUSA | YBOJ/IbHEHUS
El Cenos Cypukosa, 10 01.07.00
E2 Kynukos Mupa, 23 07.08.00 01.09.00

Tabauya 14: dx3zemnaspbl cyujHocmu CompyoHukl

5.8. MHo)XeCTBeHHOe MeCTOHAX0)K/jeHue 0/JHOT0 U TOro Ke haKkTa

CoapyAHHK

P * CoTpyoHWK#
BaMmunna

T

¥
PebeHoK
P * PebeHok#
PF* CoTpyoHWK#
WNma peberHka
Anpec COTPYOHWES

Puc. 17: PebeHok

CoTpyaHuk# PebeHOK# Hmsna pebeHKa Ajpec
COTPY/AHUKA
El C1 Kosis Cypukoga, 10
E2 C1 Maina Muwupa, 23
E2 C2 Ons Mupa, 23

Tabauya 15: Dx3emnasnpbl cyujHocmu PebeHok

OpHa w3 yener BJI 3ak/moyaeTcsi B MaKCUMAJ/IbHOM TOAJEPXKKe 1ie-
JIOCTHOCTH J@HHBIX, YTOObI TaKUM 00pa30M rapaHTHPOBaTh, UTO UH(OPMa-
1ys1, cogep>kaitias B b/I, mpaBuibHa, U QakThl «BHYTpU» b/l He HaxomsATCS
B npoTruBOpeunu. [103ToMy BaKHO MpeACTaBUTh KaKAblk (akT B B/l oavH
U TonbKo ofuH pa3! Eciu dakt nosisasieTcss B AByx (uiu 6osiee) mecTax,
OILIMOKHA MOTYT «TIPOHUKHYTh» B JlaHHble. EAMHCTBEHHOe HCK/IIOUeHue U3



94
3TOro TpaBu/a (oAuH (PakT B OAHOM MeCTe) — B C/yuae aTpUOyTOB rep-
BUYHBIX K/TFOUEH.

BkitoueHue atpubyTa «AJpec COTPYJHHKa» B CYITHOCTh «PebGeHOK» —
9TO omirbOKa (Tabn. 15). Teneps, eciv COTPYAHUK UMeeT HECKOBKO JleTel,
TO ero ajipec OyzieT XpPaHUTHCS /1JIs1 KXKI0T0 pebeHKa.

ATpubyT «Afipec cOTpyAHHKa» — MPU3HAK CYIITHOCTH «COTPYAHMK», HO
He cylfHOCTH «PebeHoK». dakTHuecku, 3T0 HapyleHre 2H®, koTopas
TOBOPUT: TMPU HAJWUUM COCTAaBHOTO TIEPBUYHOIO K/IHOUa BCe aTpUOYThI
[OJDKHBI 3aBUCETh OT TMOJTHOTO KJIH04Ya, a He OT ero yacter. AZipec COTpYJ -
HUKa He 3aBUCHUT OT TMOJIHOTO TepBUYHOro Kimtoua «CoTpyaHuk# Pebe-
HOK#», a 3aBUCHUT OT ero 4acty — atpudyTta « COTpyaHUKH».

1151 mpuBeieHns CyIfHOCTH «PebeHok» K 2H®:

B TepeHeceM aTpubyT «Ajipec COTpPyAHHKa» B CYI[HOCTb «COTpy/-

HUK».
Pe3ysbTat rprBeieHNs CyliHOCTH «PebeHoK» K 2H® Ha puc. 15.

5.9. Kondmkrywimme pakrTol

KoH(puKThl (haKTOB MOT'YT MPOMCXOAUTH MO Pa3HbIM NPUUYUHAM, BKIIHO-
yasi HapyllleHWe MepBOi, BTOPOM WJ/IM TPeTbell HOPMaJIbHbIX (hOPM.

CoapyaAHNK

P * CoTpyoHWER
Pamunng

Appec

 J
PebeHok
P * PeGeHok#
PF* CoTpyaHWUER
Mma pebeHka
Anpec MeHbl

Puc. 18: PebeHok

CoTpyaHuk# PebeHok# Vims pebeHka Appec XeHbI
El C1 Kons CypukoBa,10
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E2 Cl Marua Mupa, 23

E2 Cc2 Onga boranuueckas, 24

Tabauya 16: Dx3emnasapbl cyujHocmu PebeHok

ATpubyT «Ajlpec >keHbl» BK/IOUeH B CYyL[HOCTh «PebeHok» (puc. 18),
yTO TIpHBe/Io K HapyieHuto 2H®. /lanHbie Ha Taba. 16 MOKa3bIBaOT, UTO
coTpyzHUK E2 nmeet nByx merter — Mammy u O/ir0 1 iBa pa3/MuHbIX afpe-
ca xeHbl. BosamoxxHo, E2 umeet fiBe >keHbl (0ZHa xuBeT Ha Mupa, 23, npy-
rasi Ha boranuueckou, 24), viv y Onu u Maum pa3Heie Mambl. Y E2
MMeeT OZHY >KeHy, TIPO’KMBAIOLIYIO MO pa3HbIM azpecam. Kakou BapuaHT
sB/IsieTCsl TipaBWIbHBIM? [Ipobsiema B TOM, UTO BbIOpaTh MpaBU/IbHBIA Ba-
PHUAHT U3 UMEIOLLIUXCS JAHHBIX HEBO3MOJKHO.

s npuBenenus K 2HO:

B CO03[3aJVM HOBYIO CYLLHOCTb «?KeHa»,

B TIOMeCTUM aTpuOyT «AZipec XKeHbl» B CYLHOCTh «)KeHa»,

B yCTaHOBUM WUJIEHTU(HLIMPYIOLYIO CBSI3b OT CYLIHOCTH «COTPYAHUK»

K CYLLIHOCTH «JKeHa».

Pe3ynbTat npuBezieHus cyiHocTH «PebeHok» kK 2H® Ha puc. 19. Mox-
HO YBHU/[IeTb, UTO COTPYAHUK E2 rimeeT ABYX K€H, OHY HbIHELIHIOH (TeKY -
1asi) ¥ ofiHy ObIBIIYIO (Tabs1. 18).

Coapy AHHK
P * CoTpygHWEF
DamMmnma
Appec
¥
Hena 1"
P * MeHa#E PebeHOoK
PF* CoTpyoHWMEEL F * PeGeHok#
ADpecC ¥eHhl FF* CoTpyoHWEF
Tekywad Mma pefeHka

Puc. 19: PebeHok
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CoTpyaHuk# PebGeHoK# Hms pedeHka

El C1 Konsa

E2 Cl Marua

E2 C2 Onsa
Tabauya 17: dx3zemnaspbl cyujHocmu CompyoHUK

CoTpyaHuk# Kena# Apnpec xeHbI Tekymas
El S1 CypukoBa,10 Ha
E2 Sl Muwupa, 23 Ha
E2 S2 boranunueckas, 24 |Hert

Tabauya 18: Dxk3emnasapbl cywHocmu XKeHa
5.10. IIpou3BogHbIe aTPUOYTHI

HOpyroi npumep KOH(IMKTa (PaKTOB MPOMCXOJUT, KOrJa HapylleHa
SHO.

Ecny BKItOUNTh aTpubyThI «/laTa poxkaeHus» U «Bo3pacT» B CyIL[HOCTb
«PebeHok» (cm. tabsn. 19), To byaer HapymeHa 3H®, Ttak Kak aTpuOyT
«Bo3pacT» (yHKI[MOHANMBHO 3aBHUCUT OT aTpubyTa «JlaTbl pOXKIAEHHSI».
3Hasi JaTy PO’K/eHusl, BCeria MOXKHO MOTyUUTh BO3pacT pebeHKa.

[TpousBozHbIe aTPUOYTHI — 3TO aTPUOYThI, KOTOPbIE MOT'YT OBITH BHIUMC-
neHbl U3 Apyrux aTpubyToB (HaripuMmep, «Bo3pact»), u ciefjoBaTe/bHO,
MOTyT He coxpaHsThcs B B/]. UTOOBI ObITH TOUHBIMM, TTPOM3BO/IHbIE aTPH-
OyThl AO/HKHBI MOAUGMUIIMPOBATLCS KaXKAbIN pa3, KOrJia UCTOUHUK UX 00-
pa3oBaHUs MOAUPULMPYeTCs. DTO co3AaeT OOJIbIIMe HelpOU3BOJUTENb-
HbIe 3aTpaThbl B MPUWIOXKEHHH, KOTOPOe JleslaeT MOAU(HUKALMH.

CoTpyaHuk# Pebenok# ms pedeHka ara Bo3pacr
POXK/IeHHSI
El C1 Kouis 01.09.00 10
E2 C1 Maiiia 01.08.98 12
E2 C2 Onist 02.07.05 5

Tabauya 19: Dk3emnasapbl cyujHocmu PebeHok

Llens HOpManU3al[Myd COCTOUT B TOM, UTOOBI rapaHTUPOBATh, UTO UMe-
eTCsl TOJTbKO OJIMH Crioco0 3HaTh KaXKabli ¢akT, 3armucaHHbiii B B/, Ecim
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)Ke Bbl MOXKeTe TMOJYUUTh OTBET ABYMsI Pa3HbIMM CIIOCOOaMU, BO3MOXKHO,
YTO UTO /IBa OTBeTa OYIyT pa3/IMuHbL.

CymHocTh «PebeHok» umeeT aTpubyThl «Jlata poxaeHusi» u «Bos-
pact». [Ipearnonoxkum, uto aTpudbyT «Bo3pacT» MoguduiiupyeTcs B KOHIIe
Mecsilia. 3aTeM Bbl 3a/jaeTe 3arpoC: KaKoro Bo3pacta pebeHOK? Brl MoXkeTe
HeToCpe/ICTBEHHO 00paTUThCs K aTpubyTy «Bo3pacT» W TMOMyYUT OTBET.
Takke Bbl MOXKeTe BbIYECTb «/laTy pOKAeHUs1» OT CerofHsIIIHer NaTbl U
TOXXe ToyuuTh OTBeT. Ecimu «Bo3pact» He MOAU(ULIMPOBAJICA HeJABHO,
TO BbI TIO/JTYUNTE HETIPaBU/IbHBIM OTBeT. TO eCTh mpu Hamvuuu B b/ npou3s-
BOZHBIX aTpUOYTOB, B Hell Bcerjja UMeeTCsl MOTeHLUa /51 KOHDIUKTYHO-
LI[UX OTBETOB.

5.11. IlpuBepenvie kK 1HD

CywHoctu ABTOop, KHura, M3parenscrBo, Pepakrop, KuuraAsrop,
ITynkr3aka3a cooTBeTCTBYHOT 1H® TaK Kak

B UMeIOT MepBUYHbIe KIIFOUH,

B He UMEeIOT MOBTOPSAIOLLIUXCS TPYIIIL.

CyuHocTts 3aka3 He cootBeTcTByeT 1H® Tak Kak UMeeT MOBTOPSIOLLY -
tocs rpyrny arpubyror Ha3sBanue, KommuecrBo3akasaHo, Kosmue-
crBoOTIIpaB/IeHo.

44. Ina nipuBefieHusi K 1H® nepeHeceM TOBTOPSIOIIMECS aTpHUOYThI
Ha3zBanue, Ko/muecrBo3aka3zaHo, KosmuecrBoOTrnipaB/ieHO B CYIIil-
HocTh IlyHKT3aKasa.

5.12. IlpuBepenue K 2H®

CyugHoctu ABTop, Knura, U3garesscrBo, Pegakrop, 3aKka3 cooTBeT-
cTBYtOT 2H® TaK Kak

B npegcrasieHbl B 1HD,

B MMEIOT NPOCTOW MEePBUYHBIN KITHOY.

CywHocts KauraAsTop cootBeTCTBYHOT 2H® Tak Kak

B npegcrasieHa B 1HO

B MMET COCTaBHOW MEPBUYHBIN KITHOU.

B He vMerOT HeK/TFOUeBbIX aTpHUOyTOB

CyugHocts ITyHkT3aKa3a He cOOTBeTCTBYIOT 2H® Tak Kak

B rnipeacrasieHa B 1HO,

B MMeIT COCTaBHOM MePBUYHBIN KIIHOY,
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B Ho atpubyT Ha3BaHMe 3aBUCHUT He OT TOJTHOTO MepPBUYHOr0 K/I0ua,
a OT ero yactu, arpubyra Kaura#

45. 1ns npuBefenus K 2H® ypanure atprubyt Ha3BaHue U3 CyI[HOCTA
ITynkr3akasa.

5.13. IIpuBepenue K 3SHD

CywmHoctu ABTOp, Knura, 3garenscrBo, Pegakrop, 3akas, IlyHkT-
3aka3a, KuuraAsTop coorBeTcTBYOT 3H® Tak Kak
B npejcras/eHbl B 2HD,
B MeXAy HEeK/TIOueBbIMU aTpuOyTaMu HET B3aMOCBSI3€H.
CyugHocts ABTOP He cootBeTCTBYeT 3H®D, Tak Kak
B atpulOyT Ilo3unus (Mo3uLMs aBTOpa B CIIMCKe aBTOPOB) He 3aBUCUT
OT IEepBHUYHOr0 Kiaroua ABTOpP#. Y KaXKIOro aBTOpa MOJKET ObITh
MHOT'O KHUT Y B K&K/IOM OH MOXXET 3aHUMaTh pa3Hble no3uuuu (1,2,
3 u 1.n). Ha camom gene mo3uuysi omnpejesisieTcs napov 3HaueHUM
AsTop# u Kuura#.
B aTpuOyT Pa3jeneHue roHopapa He 3aBHCUT OT MEPBUYHOIO K/HOYa
ABTOD#, a 3aBUCUT OT naphbl 3HaUeHU ABTOp# 1 KHura#.
46. [1na npusenenus K 3H® mnepemectute atpubyThl Pa3geneHue ro-
Hopapa v ITo3unusa u3 cyiHoctu ABTOP B CyljHOCTH KHUraABTOP.

5.14. IIpoBepka

47. BbIlonHUTE TPOBEPKY JOTrHUYecKor Mogend: BoiOepute Tools,
Design Rules, Bribepute Logical, Entity, Boibeprte Apply Selected,
olbKu Oy1yT KpacHble, TIpeIyTIpeXK/1eHsl CUHUE.

48. Bribepute Attribute, Beibepute Apply Selected, ommbku OymyT
KpacHble, TpeAyTpexXaeHus: CUHUe.

49. Bribeputre Key, BoiOepute Apply Selected, ommbku 6yayT kpac-
HbIe, TIpeAYTIPEXKAeHUs CUHUE.

50. Bribepute Logical, Bribepute Apply Selected, oumibku OymayT
KpacHble, TpeAyTipexxaeHusi CUHUe.

51. Jloruueckass Mozie/Ib IIOC/e HOpPMa/IM3alluy JJO/DKHA ObITh KaK Ha
puc. 20.
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Puc. 20: Hopmanu3oeaHHas no2uveckas mooe/b 8 Homayuu baxmaHa
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6-11 AeHb. PeiaiiioHHasa Mojie/1b

OpauH cpey CBOMX BaJleHUH,
Y106 TO/ILKO BpeMsi IIPOBO/IUTh,
CrniepBa 3a/iyman Hall EBreHuu
[TopsioK HOBBIM yUpeUTh.

A.C. ITywxkuH. EeeeHuli OHe2uH, 2a. 2, IV

6.1. IIpeacTraB/ieHye CyniepTHMIOB U MOATUIIOB CYLIIHOCTH

Eciu B noruueckodl Mofieid TPUCYTCTBYIOT TOATUIILI, TO BO3MOXXHbI
c/iefIytole CrocoObl UX MpeAcTaBaeHus B PeJIILIMOHHON cxeMe:
M Single Table: mMeTajgaHHble TaOMMI| TOATHIIA BXOAAT B  TaOIHIly
cyrepTuria.
B Table per Child: meTazianHbIe Tab/MIIbI CyTiepTUIa BXOZAAT B TaOMM-
L[bI [IO/ITHUIIA.
m Table for each Entity: orgenbHbIe Tab/MULBI CO3AAOTCS /151 KaXKI0TO
CynepTuria U Mo/ITUIIA.
1. OnpefenuTe cTpaTervio CyrepTuIia: BbiOepHTe CYIITHOCTHL ABTOP,
MII, BribepuTe Properties, General, B criicke FWD Engineer Strategy
BeiOepute Single Table, HaxxmuTe JIagHo.

6.2. 3aMeHa UMeH

2. Beegute cokpaiijeHHOe uMs aTpubyTa: BbiOepuTe ABTOp, MII, BBIOE-
pute Properties, Attributes, Bbibepute ABTOpP#, BbiOepuTe Properties,
MII, BribepriTe Properties, B mosie Preferred Abbreviation BeeauTe avt-
or_id, Haxxmute JIagHo.

3. BBequTe cokpailjeHHble UMeHa /IJisl OCTalbHbIX aTpUOYTOB CYII[HOCTH
ABToOp 110 Tab/1. 3 — CM. 2.

4. BBeguTe coKpallleHHble MMeHa aTpUOYTOB i1 BCeX CYI[HOCTEM, B
TOM UHCJIe U JIJII BHEIIHUX KJTI0Uel I10 JaHHbIM Tabmmi] 3, 4, 5, 6, 7, 8, 9 —
CM. 2.

6.3. I'enepanus

5. Co3paiiTe pensIMOHHYIO Mo/le/b: BbiOeprTe BKaAky Logical, BeiOe-
pute Design, Haxxmute Engineer to Relational Mode, BriGepriTe BK/IaKy
General Option, diaxkom BoiOepure Use Preferred Abbreviation,
BbibepuTe Engineer Coordinates, BbibepuTe Engineer Formating,
BbiOepuTe Apply Name Translation, Beibeprite Engineer.
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6.4. IIpoBepka

6. BrbimosHUTe TIPOBEpPKY PpensiMoHHON Mojenu: BbibepuTe Tools,
Design Rules, BriOepute Relational, Table, BriGeprite Apply Selected,
olMbKY Oy1yT KpacHble, TIpeIyTIpeXK/1eH sl CUHUE.

7. Beibepute Column, Beioepute Apply Selected, ommbku 6yayT Kpac-
Hble, TIpeIyTIpeXX/IeHrsl CUHUE.

8. Bribepute Index, BriGepute Apply Selected, ommbku O6yayT Kpac-
Hble, IpelyTpeXXAeHusi CHHUe.

9. [IpyMmeHUTe TIpaBU/Ia YHUKaAIbHOCTU: BbibepuTe avtor, MII, BbiOepu-
Te Properties, Boibepute Naming Rules, dyaxkkamu A0/DKHBI ObITh BbI-
OpaHbI Bce mapaMeTpbl, HaxkmuTe JlagHo, 1 JIagHo.

10. [TpuMeHuTe TIPaBU/Ia KO BCeM Tabuijam — cM. 9.

11. BrinosiHWTe TMPOBEpKY pensiuoHHON Mozenu: Bbibepute Tools,
Design Rules, Bribeprure Relational, Table, Boibepute Apply Selected,
olnbKy Oy1yT KpacHble, TIpeIyIIpeXK/1eHrsl CUHUE.

12. PensiyoHHasi MOZiesib 10/DKHA ObITH KakK Ha puc. 21.
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7-i feHb. PuU3nUecKasa Mo/ie/lb

Popuna uapuiia B HOUb

He 10 cbiHa, He TO [0Ub;

He MmbIl10HKa, He JISTYILKY,

A HeBeJOMY 3BepIOLLIKY.
A.C. IlywkuH. Cka3ka o yape CaanmaHe

7.1. I'enapanusa DDL

1. Co3paiite pusnueckyro Mofenb: Beibepute Physical, Open Physical
Model, Bribepute CYB/l Oracle Database 10g, Haxkmute JIaguo. Co-
3aHHas (u3rueckas MoJie/lb HAaXOAUTCS B [lepeBe B JIEBOM YaCTH OKHa, B
y3/1e pe/siiuOHHOW MOJeJIH.

2. Co3paiite DDL-ckpunt: Bbibepute File, Export, Bbibepute DDL
File, Boibepute CYB/l Oracle Database 10g, HaxxmuTre Generate, B 110-
SIBUBITIIEMCSI OKHe BbIOepHUTe 3HaUeHMs 10 YMOJTUaHWIO HaxkaTheM JIagHo.

3. CoxpaHuTe CKpUIIT: BbiOepuTe Save, BBe/iuTe ums izdat.sql

7.2. 3anyck CYB /|

4. 3anyctute cayx0y Oracle: ITyck, ITporpammsbl, Oracle Database
10g Express Edition, Start Database

To/DKHO TIOSIBUTHCS B OKHe CJiefytollue coobiijeHue:

C:\oraclexe\app\oracle\product\10.2.0\server\BIN>net start
OracleXETNSListener

3arpeboBaHHasl c/1y>k0a yrKe 3amyiileHa.

C:\oraclexe\app\oracle\product\10.2.0\server\BIN>net start
OracleServiceXE

Cny»06a "OracleServiceXE" 3amyckaercsl...........

Cny»x6a "OracleServiceXE" ycremiHo 3amnyiijeHa.

7.3. 'enepanus b/

5. 3anyctute Oracle SQL Developer: Bbibepute ITyck, IIporpamMmsi,
Sgldeveloper (umu otkpoiite karamor C:\sqldeveloper, BbIOepuTe
sqldeveloper.exe, M2)..

6. Cospaiite coemuHeHue: BbibepuTe Connections, MII, BoibepuTe New
connection, B 1ojie Connection Name BeefjuTe 10hr, B mosne Name BBe-
nute hr, B mone Password BBeaute hr, B mnosie hostname BBeauTe
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localhost, B mosie SID BBeguTe xe, Haxkxmute Test, eciu coobIieHUs 00
ominbke HeT, To HxkMute Connect.

7. Co3paiite Tabnuiiel: BeiOepuTe Tools, HaxkmuTre SQL Worksheet, B
cnucke Connection BbibepuTe, Haripumep, 10hr, oTKpoiiTe ¢ MOMOIIIbIO
bBiokHoTa daiin izdat.sql, ckormpyiite ero cogep>xumoe B 0ydep obMeHa,
BCcTaBbTe cogepxumoe B SQL Worksheet, Haxxmute Run Script (F5).
J10JKHBI TIOSIBUTHCS C/IeAYIOIIe COOOITeHuS:

CREATE TABLE succeeded. ALTER TABLE MyMy succeeded.
CREATE TABLE succeeded. @ALTER TABLE Room succeeded.
CREATE TABLE succeeded. ALTER TABLE Type succeeded. ALTER
TABLE MyMy succeeded. ALTER TABLE MyMy succeeded

8. Eciu B miporjecce reHepalijdy MOSIBUIKCH OITHOKY, TO MX HEOOXOAMMO
WCIIpaBUTh B MO/ie/IU ¥ CHOBA BBITIO/IHUATE reHepariuo DDL.

7.4. 3arpy3ka JaHHBIX

9. BeeauTe fmaHHbIe: BbiOeprTe avtor, BblibepuTe BKIajKy Data, Ha-
JKMHTe IUTIOC, BBeAinTe AaHHbIe 110 Tabs1. 20, HakmuTe Commit.

AVTOR| FAMIL IMJA | OTCHE | SMERT | INDEK | GOROD ADRES | TELEF
_ID

1000 [emeHroK Anppeii | Domuu 660000 KpacHo- |Akagem-|2275419
SIPCK ropo-
Jok, 10
1001 Actadnen BukTop |I[TeTpoBuu |29 HosI-
ops1 2001
1002 dact l'enHa- |I['eHpuxo- 663180 |Enucerick |dynape- 3911522
Jit%178 BUY Ba, 20 |739

Tabauya 20: Avtor

10. Beeaute maHHble: BbiOepuTe izdat, BbiOepuTe BK/IaAKy Data, Ha-
JKMHUTe IJTIOC, BBEJIUTE JlaHHbIe 110 Tab/1. 21, Haxkmute Commit.

IZDAT_ID| IMJA | INDEK | GOROD ADRES TELEF

2000 KACC 660000 |KpacHospck |yia. Maepuaka, a. 65 ctp.23 | (391) 2595960
2001 3anaz 660028 | KpacHospck |yi. Jlago Keuxoseny, 54 (391) 2436789
2002 [MTonsn 660016 |KpacHosipck |yn. CemacdopHas, 215 (391) 2368847

Tabauya 21: Izdat

11. Beegute fanHble: BbiOepuTe kniga, BbiOepuTe BKnazky Data, Ha-
JKMHTe IUTIOC, BBe[WTe ZaHHbIe 110 Tabs1. 22, HaykmuTe Commit.



105

KNIGA NAZVA TEMA CENA | RASHO VYHOD IZDAT_1
_ID ZDAT_ID
3000 Peka xusHu Bukro-|JIutepatypose- 200 150000 26 despasns| 2000
pa ActadbeBa JleHre 2010
3001 AKXKIIeHT HOuUMn Ctuxu 40 2000 1998 2001
3002 OtroAb! 110 Betxomy | borociosue 250 80000 2007 2001
3aBeTy

Tabauya 22: Kniga

12. BBeaute gaHHble: BhiOepuTe bookavtor, BeiOepuTe BKIagky Data,
Ha)KMHTE IJTIOC, BBEJIUTE JlJaHHbIe 110 Tab/1. 23, HakmuTe Commit.

AVTOR_AVTOR_ID KNIGA_KNIGA_ID POZIC RAZDE
1000 3001 1 1

1001 3000

1002 3002 1 1

Tabauya 23: Bookavtor

13. Beeaute nanHbie: BbiOepuTe redak, Boibepute BKagky Data, Ha-
JKMHTe IUTIOC, BBeJWTe AaHHbIEe 110 Tabs. 24, HaokmuTe Commit.

REDA| FAMIL IMJA | OTCHE | INDEK  GOROD | ADRES | TELEF | SPECI
K_ID
4000 | Kynbuuikas |BanenTtu-|AnzppeeBHa 660016 |Kpacno- |yn. Ceme-|(391)
Ha SIPCK dadop- 2368847
Has, 215
4001 | IlanTeneeBa |AHTOHU- |PenopoBHa 660028 |KpacHo- |mp. Cso-|(391)
Ha SIPCK Ooaubl, | 2435677
40

Tabauya 24: Redak

14. Beeaute nanHble: BbioepuTe Relation_17, Beibepute BK1aaky Data,
Ha)KMHUTe IJIIOC, BBeJUTE JaHHbIe 110 Tabs. 25, HakmuTe Commit.

REDAK_REDAK_ID KNIGA_KNIGA_ID
4001 3000
4001 3001
4000 3002

Tabauya 25: Relation_17




15. Beeaute naHHble: BhiOepuTe zakaz, BbibepuTe BKIaAKy Data, Ha-
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JKMUTE IJIIOC, BBEAWTE JaHHbIe I10 Ta0/1. 26, HaykvuTe Commit.

ZAKAZ_ID MAGAZ VYPOL
5000 6000 14 urong 2010
5001 6000 15 urosist 2010

Tabauya 26: Zakaz

16. Beeaute naHHble: BoiOepuTe punkt, BeIOepuTe BKiIaaky Data, Ha-

JKMUTE IJTIOC, BBeUTe JaHHbIe 110 Tabu. 27, Hakmute Commit.

KNIGA_KNIGA_ID ZAKAZ_7ZAKAZ_ID KOLZA KOLOT
3000 5000 100 100
3002 5000 10 10
3001 5001 20 20

Tabauya 27: Punkt
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OrnaB/ieHHue

BBeneHue
1-1 neHb.
2-U JIeHb.
3-U JIeHb.
4-1 1eHb.
5-U JIeHb.
6-U J1eHb.
7-U NeHb.

Pa3paboTka nHhOpPMaI[MOHHBIX CUCTEM.

PensijonHast Mmojiesb.
Texnosioruss ORACLE.
Jloruueckasi MoJie/ib JaHHBIX
Hopwmanusarjus . .
PendirioHHas Moziesib JaHHBIX .
dusnyeckas MOJie/ib JaHHBIX

Jlutepatypa

16
25
40
63
76
79
83



