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BBenenue

Pelienusi o BHEApPEHUH MHPOPMAIMOHHBIX TEXHOJOTHM JTOKHBI OCHO-
BBIBATHCS HA KOHIIEMIMSIX M IMOJX0JaX, MO3BOJSIOMIMX MPEANPUITUIM B
ONTUMAJIBHOM 00BheME OBJIaJIeTh HH(POPMAIMOHHBIMU acriekTamu. OTcroa
HEYKJIOHHBIA POCT TpeOOBaHUN K MpodheCcCUOHAIbHON MOATOTOBKE Oymy-
mux crneuranucToB 1no MUT, MeHemKkepoB U IKOHOMHUCTOB, K OOHOBJICHUIO
CPEACTB ¥ METOJIOB 00YUEHUSI CTY/ICHTOB.

Co3nanre COBpPEMEHHBIX MH(GOPMAIMOHHBIX CHUCTEM IMPEJCTaBISIET CO-
OOM CIIOXKHYIO 3a/1a4y, pEIIEHUE KOTOPO TpeOyeT MPUMEHEHHUSI CIIeHAIIb-
HbIX UHCTpYMeHTOB. K HuM oTtHocarcs CASE-cpencTBa, KOTOpbI€ MO3BO-
JSIFOT CUCTEMATU3UPOBATh M aBTOMATHU3UPOBATH BCE JTallbl pa3pabOTKU
MPOTPAMMHOTO OOECIICUCHHUS.

MoaenupoBaHue JaHHBIX — 3TO CPEJICTBO (hOpMaILHOTO cOOpa JaHHBIX,
OTHOCSIIITUXCSI K OU3HEC-TIPOIECCY KOHKPETHOIO Mpeanpuatus. Mopaenu-
pPOBaHUE SIBJIACTCA OJHUM W3 TJIABHBIX HA CErOJHSIIHHUMN JE€Hb IPUEMOB

aHaJM3a, OCHOBAHUEM, HA KOTOPOM CTPOSITCS pEJISILIMOHHBIE 0a3bl TAaHHBIX.

B HacrosmeM nocobun paccMaTpUBAETCS TEXHOJOTHS MOJIETUPOBAHUS
¢ momompio CASE-cpenctBa — Oracle Developer Data Modeler.

ITaker Oracle SQL Developer Data Modeler npencrasiser coboit yHu-
BEpPCaJIbHBIN, MOJHOCTBK) aBTOHOMHBIM MHCTPYMEHT C IMOJJIEPKKON JIOTH-
YECKOI'0, PEISALMOHHOI0, MHOTOMEPHOIO MOJIEJIIMPOBAHUS U MOIEIUPOBA-
HUS TUIIOB JAHHBIX. BO3MOXHOCTh KOHCTPYHPOBAHUS MOJAENIEH JaHHBIX Ha
pPa3HBIX YPOBHSAX IO3BOJIAET CPOPMUPOBATH HMCUEPIBIBAIOIINE KOHIIEI-
TyaJbHBIC OJIOK-CXeMBl CBsized Mexay cymHoctsmu ERD  (Entity
Relationship Diagram) u npeBpatuth X B pabodyune PeSIIUOHHBIC MOJICITH
JAHHBIX.

Pazgenenue peiasiinoHHON U (U3MUECKOM MOJIEIN TO3BOJISIET pa3padoT-
yuKkaM Ha 0a3e €JMHCTBEHHOW PEeJSIIMOHHON MOJENM CO3/1aBaTh pPa3HbIC
dbuznueckue MOJENM AAHHBIX ISl pa3HbIX LeneBbix cepBepoB CYB/I,
Brirodas Oracle Database, IBM DB2 V7 u V8 mis mmardopm Linux,
UNIX u Windows, maitadpetimer OS/390, a Takxe Microsoft SQL Server
2000 u 2005.

ITaker Oracle SQL Developer Data Modeler nonaepxuBaet Bech quarna-
30H (PU3UYECKUX OMUCAHWUN JJig 0a3 JaHHBIX, B TOM YHUCJIE JIOTUYECKHE
pasziensl, pojii U TaOJIMYHBIE MPOCTPAHCTBA, C YYETOM KOHKPETHOM Bep-
cun b/[ B cucrtemax ¢ pazHeimu CYB/I oT pasHbix npousBoaureneil. Kpo-
M€ BCETO MPOYETO, HOBBIM IMAKET MOJHOCTHIO MHTETPUPYETCS C MOIYJIISAP-
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HOW BH3YaJIbHOH cpemoii paspadbotku 0a3 manHbix Oracle SQL Developer,
NO3TOMY pa3pabOTYUKU MOTYT OBICTPO OTKPBITh U IPOCMOTPETH PAHEE CO-
3MaHHbIe CTPYKTYphl B/, a Takke MOTYT BBITIOJIHUTH 3alPOCHI, 3aITyCTUTh
(hopMHUPOBAHKE OTYETOB U3 PEMO3UTAPUS OTYETOB U T. 1.

ITaker Oracle SQL Developer Data Modeler moxnepxuBaer pabory co
Bcemu pemakiusamu CYBJl Oracle Database 119 B omepaliliOHHBIX CHUCTe-
max Windows, Linux u Mac OS X [14].

VYka3aHus BKJIIOYAIOT CIEAYIOIINUE PA3IEIIbIL:

1-¥i eHb — MOCBSAIIEH OCHOBHBIM MOHSATHAM pa3pabOTKU MH(OPMALIMOH-
HBIX CUCTEM.

2-1 IeHb — BBOAWT B MUP PEIISAIMOHHBIX 0a3 JaHHBIX.

3- IeHb — 3HAKOMCTBO C TEXHOJIOTHEN pa3paboTKu MHPOPMAITMOHHBIX
cucteM, mpejyiaraemMoi komranueit Oracle, B Tom uuciie JaHbl MOIIaroBbie
uHCTpyKIny 1o ycranopke Oracle SQL Developer Data Modeler, Oracle
SQL Developer, Oracle 10g XE.

4-i1 1 5-1 THU — TOCBAILICHBI TPAKTUYECKON pabOTe MO CO3aHUIO JIOTH-
YECKOM MOJENM JIAaHHBIX KHUTOW3JATENbCKOM KOMIAHUM C TMOMOIIBIO
Oracle SQL Developer.

6-i1 IeHb — MOCBAILECHBI MPAKTUYECKON pabOTe MO CO3JaHUI0 PEISIMOH-
HOW MOJICNTM JIAHHBIX KHHTOM3IaTelIbCKOW KoMITaHuu ¢ momoirsto Oracle
SQL Developer Data Modeler.

/-1 JIeHb — TIOCBSILIEHBI MPAKTUYECKOW paboTe Mo co3laHuio (pusnye-
CKOM MOJICNTN JTAHHBIX KHUTOM3JATeIIbCKON KoMITaHnu ¢ moMomsto Oracle

SQL Developer Data Modeler, Oracle SQL Developer, Oracle 10g XE.
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1-i nenb. Pazpadorka nHGOPMAIMOHHBIX CHCTEM

Enb pacter nepen nsopuom, A
10T HEW XPYCTAIBHBIN JIOM;
benka taM )xuBeT pyyHasi,

Jla 3aTeiinuia kakas!

benka necenku noer

Jla opeliku Bce TphI3ET,

A opeurku He IpoCThIE,

Bce ckopnynku 30510ThIE,
Snpa — 4yucThIi U3YMPYI...

A. C. Ilwxun. Craska o yape
Canmane

1.1. Ab6cTpakuun

Pa3paboTka nHGOPMAITMOHHON CHCTEMBbI 00S3aTEIHPHO BKJIIOUACT CO3/1a-
HUE pa3IuyHbIx mozened. Uto takoe moaens? B mmpokoM cwmeicie, Mo-
Jellb — €CTh PE3yJIbTaT KOPPEKTHOTO BOCIPOU3BEIACHUS KaKUM-THOO
CIIOCOOOM WJIM CPEICTBAMH PAa3IMYHBIX OOBEKTOB (B TOM 4MCIIE MPOIlEC-
COB W SIBJICHHMI PEAJIbHOTO MHUpPA WM MBICIUTEIBHON JEATEIBHOCTH YeJo-
Beka). Mojenu SBISIOTCSA, C OJHOM CTOPOHBI, MPOAYKTOM HW3YYCHHSI
CBOMCTB COOTBETCTBYIOIIMX OOBEKTOB, C JAPYTOM, CIyX)aT MHCTPYMEHTOM
TUIS YTIyOJIeHHs 3HAaHUHN O HUX, a TAKKE PEIICHUN TIPUKIIaIHBIX 33/1a4.

Mogenb TecHeimMM 00pa3oM CBsi3aHa ¢ aOCTpakiued. AOCTpakuus —
O3HayaeT OYKBaJIbHO OTBJICUCHME, TO €CTh UCKIIOYEHUE U3 PACCMOTPEHUS
yero-to. M Bcsikag Mojienb — 3T0 adCTpakiiysl, TO €CTh OTBJICUEHHUE OT TeX
SIBJICHUW PEabHOTO WJIM HJICaJhHOTO MHpa, KOTOPhIE HAC B JIAHHBIA MO-
MEHT HE UHTEPECYIOT.

Ho cpenu pa3paboTunkoB MHPOPMAIIMOHHBIX CUCTEM HEPEIKO MpaKTH-
KYETCSl «TEXHOJOTUYECKH KOHCTPYKTHMBUCTCKHI IMOJXOJ K CBOEU Jes-
TENbHOCTH. JIFOU YBJIEKAIOTCS YMUCTO TEXHUYECKUMM PEIICHUSIMHU THUIIA
«KaK TOJIYYUTh TaKoi-TO 3(PPEKT B HOBOW BEPCUN», «KAK COCTUHUTH OJHO
c apyrum» u T. 1. Pa3zpabotka wHGOPMAIIMOHHOW CHUCTEMbl MPU TaKOM
MOJXO0/I€ YacTO BUAMUTCS KaK MOoAOOpP KOMOWHAIIMKM U OpTaHU3aIisl B3auMO-
JEHUCTBUSI TEXHOJOTMUECKUX PEIICHUN, MPEIOCTaBISIONINX BO3MOKHOCTD
BBITIOJIHEHHST TpeOyeMon 3amaun. OpHako, HY>)KHO MOMHHUTh, YTO, KPOME
TEXHUYCCKOW KOHKPETHUKH, HE MEHEee BayKHBI a0cTpakiuu [1].

B monb3y HaydHBIX aOCTpaKIuii MOXXHO BCIIOMHHUTb, YTO MH(OpMATHKA
(computer science) o0beauHSIET B ceOe TPU COCTABISIONINE: HAYKY, TEXHO-
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joruto U npakTuky. [loatomy npu padotre B KOMIBIOTEPHON 00JaCTU OT-

penieHue Xots Obl OJTHOM M3 ITUX COCTABJISIOLIYIO HEXelaTelbHo. B 0a3zax
JAHHBIX 3TO YTBEPKICHHUE OTpakaercs B ABOMCTBeHHOW mpupoae CYDB/I:
¢ ogHoM ctopoHbl CYDBJ[ — CI0XKHO YCTPOCHHBIM M HACBIILIECHHBIM TEXHO-
JIOTUYECKUMU PELICHUSAMU WHKEHEPHBIW NPOAYKT, a C IPYIOW CTOPOHBI —
MHCTPYMEHT MOJEIMpOBaHus NpukiaagHor obOmactu. be3 kauectB CYB/]
MMEHHO KaK HHCTPYMEHTa MOJACIIUPOBAHUS O HUX MOYXHO 3a0bITb.

[lepeuncnum HEKOTOpBIE BHUJIbI a0CTpPaKIMil, KOTOPbIE B TOW WM MHOU
CTEINEHH, SIBHO WJIM HESIBHO, HO 00s13aTEJIbHO MPUCYTCTBYIOT B pa3paboOTKe
KOHKPETHOM MH(OPMALIMOHHON CUCTEMBI: MaTEMaTUYECKass MOJIEb, Pelsi-
UOHHAsT MOJENb, MoJenb AaHHbix SQL, Moxmens CymiHOCTb-CBS3b,
00BEKTHAA MOIEITD.

ITonnmanue aOCTpakiMii — €CTh MPEANOChIIKA TPAMOTHON pa3pabOTKu
MH()OPMAIIMOHHBIX CUCTEM.

1.2. CBoiicTBa 1 KOMIIOHEHTHI HH(POPMAIIMOHHBIX CHCTEM

Mp1 onpenenuiii MOAeNb KaK OJIMH U3 UHCTPYMEHTOB, UCIIOJIb3yEeMbIi B
CO3JJaHMM MH(POPMALIMOHHBIX CUCTEM. A YTO Takoe MH(OpMalMOHHAsI CH-
crema?

Haunem c ucropun. Kak u3BecTHO, BO3HUKHOBEHUE KOMIIBIOTEPOB TJIaB-
HbIM 00pa3oM CTUMYJIMPOBAJIOCH HEOOXOAMMOCTBIO MTPOBEACHUSI PACUETOB
JUISL CO3JIaHUsI JIEPHOTO OPYXKUSI U pakeTHOM TexHuku. OObeMbl Tpedye-
MBIX BBIUHUCIECHUN MPOCTO HE MO3BOJSIM MPOU3BECTH UX B MPUEMIIEMOE
BpEMs TPAIULIUOHHBIM KOJJIEKTUBOM PaCY€TUHKOB,

Opnnako cpasy K€ Ha MOSIBJIEHHE KOMIIBIOTEPOB OOpaTHIM BHUMAHUE
OusHecMeHbl. Kak mpaBuio, B TPaKJaHCKOM Ou3Hece HE TpeOyroTcs
Oomnbiue pacuersl. OCHOBHOM TPOOJIEMOM B HEM SBJISIFOTCA OObEMBI MH-
dbopmaiu, KOTopble HEOOXOIUMO COOMpaTh, HAJCKHO XPAaHUTH U OIEpa-
TUBHO 00OpabOathiBaTh. [losiBeHre MHOOPMAIMOHHBIX CUCTEM,,0CHOBHBIM
HA3HAYCHUEM KOTOPBIX OBLJIO PEIICHHE 3TOM MpoOJieMbl, ObLIO OTBETOM
KOMIIBIOTEPHOM MHAYCTPHUH Ha TpeOoBaHHe Mupa omusHeca [6].

Nudopmanmnonnoit cucremort (MC) HazbiBaeTcs mporpamMmHoO-amnmapar-
HBIN KOMIUIEKC, (DYHKIIMOHUPOBAHUE KOTOPOTO COCTOUT B HAJIKHOM Xpa-
HeHUH WHGOPMAIMU B B TIAMSATH KOMITbIOTEpA, BHITIOJIHEHUH clienuduye-
CKMX JIJI1 KOHKPETHOM IPEeIMETHOM 001acTu IpeoOpa3oBanmii mHpopMa-
MM ¥ BBIYUCIICHUM, TIPEAOCTABICHUH YAOOHOTO U JIETKO OCBa€MOr0 WH-
Tepdetica.
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O6nacty nmpuMeHEHUs UH()OPMAIIMOHHBIX MPUIOKEHUN pa3HOOOpA3HBI:

CTpaxOBaHHE, TPAHCIOPT, 0Opa30BaHUE U T. 1. TpyIHO HAUTH 00JACTH JiE-
JIOBOM aKTUBHOCTH, B KOTOPOM CETOJIHSI MOKHO ObLIO ObI OOOMTHUCH 0€3 HcC-
MOJIb30BaHUsI UH(POPMAIIMOHHBIX cUCTEM. VI KOHEYHO, B 3aBUCHMOCTH OT
KOHKPETHOM 00JacTU NPUMEHEHUsT WH(MOpPMAIIMOHHBIE CHCTEMBI OYEHb
CUJIbHO Pa3InyaroTcs 1o CBOMM (QYHKLIHSIM, AapXUTEKTYPE, PEaTn3aliu.

Ho MOXHO BBIIETUTH JIBa CBOMCTBA, KOTOPHIC SIBJISIOTCS OOIIMMH IS
BCEX MH(POPMAITMOHHBIX CUCTEM:

JIro6as UC nipennasHadyeHa it coopa, XpaHeHus U 00padoTku UHGOP-
maimu. [Toatomy B ocHoBe J11000i1 MIC JIeKUT cpella XpaHEHUsI U 10CTyIIa
K JaHHbIM. Cpefia — COBOKYIHOCTh PECYPCOB, PENOCTABIAEMBIX B PACIIO-
psKEHUEe TMojb3oBaTena cucteMbl. Cpefa JoJKHA OOECHEYUTh YPOBEHb
HAJICKHOCTH XpaHEeHUs U 3PPEKTUBHOCTH JOCTYIA, COOTBETCTBYIOIINE 00-
nactu npuMmeHenust VC.

NC opueHTHpYIOTCS Ha KOHEYHOTrO IMOJIb30BaTelisd, HapuMmep, Oyxrai-
Tepa. Takue moap30BaTeNd MOTYT OBITh OYEHB JIaJIEKH OT MUPA KOMITbIOTE-
poB. JlJi1 HUX MEpPCOHANbHBIM KOMIBIOTEP — BCEro JIMIb OpYyJaue cOO0-
CTBEHHOM npodeccuoHanbHol nesrenbHocTu. [ToaTtomy MC 06s3ana 061a-
JaTh MPOCTBHIM, yIOOHBIM, JIETKO yCBAaMBAaeMbIM HHTEp(EHCcOM, KOTOPBIM
JOJIKEH MPEOCTaBUTh KOHEYHOMY IMOJIB30BATENI0 BCE HEOOXOAUMBIE IS
ero padboTbl (PyHKIIMH, HO B TO K€ BpeMs HE JaThb €My BO3MOXHOCTh BbI-
MOJIHATH KaKUe-TO JUIIHUE AeHCcTBUsA. OOBIUHO 3TOT UHTEpPEiC sSBIseTCA
rpaM4eCcKUM: C MEHIO, KHOTIKAMHU, TTOICKa3KaMH U T. II.

I dynxumonupoBanuss MC HeoOXOAUMBI CIEAYIONIUE OCHOBHBIC
KOMIIOHEHTHI:

0a3a JaHHBIX;

cxema 0a3bl JaHHBIX;

CUCTEMa yTpaBJIeHUs 02301 JaHHBIX;
MPUII0KECHUS;

MOJIb30BaTENH,

TEXHUYECKHUE CPEJICTBA.

PaccmoTpuM KpaTKO KaKabld M3 9TUX KOMIOHEHTOB. HauHem ¢ 0a3bl
nanHbIX. CyIlIecTBYeT HEMAJIO €€ onpeaciaeHud. Bot HecTporoe onpenene-
nue BJI, koropoe et (C. J. Date), onuH 13 W3BECTHBIX PKCIEPTOB B 00-
nacTv 0a3 NaHHBIX, JAaeT B Hayaje CBOEero yueOHoro kypca: «ba3y gaHHBIX
MOKHO paccMaTpuBaTh Kak MOJ00HME 3JIEKTPOHHOM KapTOTEKU, TO €CTh
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XPAaHWIKILLIE JJI1 HEKOTOPOro Ha0Opa 3aHECEHHBIX B KOMIBIOTEP (PaiijioB

TaHHBIX» [5].

Torpa mosyyaercs, 4To 0a3a JAHHBIX — ATO MPOCTO KOJIOCCAJIBLHBIA Ha-
oop mannwix? Jla, MHOrME Nroau Tak U aymaror. Ho daitn moxer conep-
KaTh JIOBOJILHO OOJIBIIIOE KOJWYECTBO JAHHBIX M HE ObITh 0a30il JaHHBIX.
BaxnbsM cBoiictBoM b/] sBiseTcs To, uTo 0a3a JaHHBIX MOXKET ceOsl OIn-
catb. MoXHO cka3ath, uTo BJ[ 00s3aTebHO COAEPKUT — JJAHHBIC U METa-
JNaHHble. /[[aHHBIE — 3TO JAHHBIC MOJB30BATENS WU OPEANPUATUS, UCIIOJb-
3YIOIIETO CUCTEMY, U CBSI3aHHBIE C €ro JeATeIbHOCThI0. Hampumep, nan-
HBIC O MPOJYKIMH, CYETaX, KOpoBax. MeTagaHHbIe — 3TO JJAHHBIE O JaH-
HBIX WJIK cXema 0a3bl JaHHBIX,,KOTOpas OMHUCHIBAET CTPYKTYPY OOBIYHBIX
JAHHBIX W JIaeT 0 HUX (yHAaAMEHTAIbHYI0 HHbopMalrio. OOBIMHO MBI HE
BUJIUM 3Ty CXEMy, IOTOMY 4YTO OHA CIIpsiTaHa OT HAc MPOrPAMMHBIMU
CpEICTBAMH.

ITonp30BaTeneit MOXKHO pa3feiauTh Ha TPU OOJBIIME TPYIIbI: TPUKIaI-
HBIE TPOTPAMMHCTHI, IMOJIb30BATENHN, aIMUHUACTPATOPHI.

[TpuknagHbie MPOrpaMMUCTBI — OTBEUAIOT 3a HAMKMCaHUE OM3HEC-TIPUIIO-
KEHUM, MCIIONB3YIONMX 0a3y JaHHBIX (Hampumep, MPUIIOKEHHE 0 aBTO-
MaTh3alui MapkeTuHra). [IpuiokeHusi BBITTOIHSAIOT HaJ, JaHHBIMU CTaH-
JTapTHBIC OTNEpAIMK: BEIOOPKY CYIECTBYIOIIEH MH(OpMaIMU, BCTABKY HO-
BOM mH(pOpMaInK, yialeHue Uiu OOHOBIICHHE CYIIECTBYOIIEH nH(popMa-
nuu. Bee 3Ti pyHKIIMU BBIMOJIHAIOTCS Y€pe3 COOTBETCTBYIOLIUMI 3alpocC K
CYDB/.

Koneunsie moap3oBaTenu (Hampumep, MEHEIKep) — padoTaroT ¢ uHPop-
MallMOHHOM CHCTEMO HEMOCPEJICTBEHHO 4Yepe3 pabodyylo CTaHIUI0 WU
tepmuHall. [lomp3oBarens mosywaer poctyn K b/, ucnons3ysa omHO U3
MIPUIIOKECHU M.

B cBs13u ¢ TeM, 4TO JaHHBIE — OJHA U3 TJIABHBIX IIEHHOCTEW MPEANpPUsi-
THUS, AAMUHUCTPATOP JAHHBIX JOJKEH pa30oUpaThCsl B JAHHBIX M MOHUMATh
HY>XJIbl TPEANPUATHS MO OTHOUIEHUIO K JAHHBIM Ha YPOBHE YIPABJICHUS
BBICIIIETO PYKOBOJICTBA NpeAnpusTHs. B ero 00s3aHHOCTH BXOAST: MPUHU-
MaTh pEIIeHMs, KaKhe JJaHHble HeoO0XoaumMo BHOCUTH B b/l, oOecreunBath
noJJiepKaHue MOpsIKa MPU MCIOJIb30BAHUU WX TOCJE 3aHECeHUs] B 0azy
JAHHBIX.

TexXHHU4eCKUM CHENUANMCTOM, OTBETCTBEHHBIM 3a PEaJIM3alUI0 peElle-
HUW aJIMUHUCTpATOpa JaHHBIX, aBiseTcs anmuauctpatop bJ[. Ero pabota
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3aKJII0YaeTCs B co3JaHuu camoi B/l U TeXHHYeCKOM KOHTpoJE , He00Xo-

JVMMOM JUJIs1 OCYLIECTBIICHUS PELICHUN aAMAHACTPATOPA JaHHBIX.

Mexny cooctBeHHO B/[ (T. €. JTaHHBIMH) U TOJIB30BATEISIMU pacrofiara-
€TCSl YPOBEHb IIPOTPAMMHOIO 00OECTIEUEHUS] — CUCTEMA yIpaBJeHus: 0a3ou
naHHbIX. Bce 3ampockl nmosb3oBaTeneit Ha goctyn kK bJ[ oOpabartbiBaroTcs
CYDB/I.

CVYB/I BaxkHbI!, HO HE €TUHCTBEHHBIN KOMIIOHEHT MPOrPaMMHOI0 00ec-
neyenuss UC. Cpenu apyrux — yrnoMsIHYThI€ BbIIIE OM3HEC-TIPUIIOKEHUS,
yruintbl, CA3E-cpenctBa, reHepaTopbl OTYETOB U (DOPM U T.1.

TexHuueckue cpeicTBa MHPOPMALMOHHBIX CUCTEM MOTYT BKJIFOUATh:

CpelCTBa BBIUMCIUTEILHON TEXHUKU (CEpBEpHOE 000pYyJ0BaHUE, pa-
Oouue CTaHIUU, IPUHTEPHI U T.11.);

JIOKaJIbHbIE BBIYUCIIUTEIbHBIE CETH;

KOIKUPOBAIbHO-MHOKUTEIBHYIO alapaTypy;

cpenctBa cBsizu (yupexaeHueckue ATC, kaHalbl CBSA3U U KaHAJIbHOE
obopyaoBanue, TeneoHbl, (paKCUMUIbHBIE allapaTbl, MOOUIbHBIE
CpElICTBa CBSI3H).

1.3. ZKu3HEeHHDBIN UK

OpgnuM 13 0a30BBIX MOHATUM Metomosioruu paszpadorku MC saBisercs
MOHATHUE KMU3HEHHOT O 1IMKIIa ee mporpammHoro obdecneuenus (KL I10).

JKu3HEHHBIN IMKII MPOrpaMMHOIO OOECIIEYEHHUS] — 3TO HEMPEPbIBHBIN
IPOILIECC, KOTOPbIA HAYMHAETCA C MOMEHTA MPUHATHSA PEIICHUSI 0 HEO0XO-
JUMOCTH €T0 CO3/IaHUSl U 3aKaHYMBAETCS B MOMEHT €r0 MOJHOTO U3bSATHS
U3 DKCIUTyaTaluu.

OCHOBHBIM HOPMAaTUBHBIM JOKYMEHTOM, perninamentupyromum XKII 110,
sBisieTcss MexayHapoaubii ctanmapt ISO/IEC 12207. Cranmapt omnpeje-
ageT cTpykrypy KL, coaepxalnyro mpouneccol, AEUCTBUS U 3a1a4, KOTO-
pBI€ JIOJKHBI OBITH BBITIOJIHEHBI BO Bpemsi co3nanus [10.

Crpykrypa XII ITO mo cranmapty ISO/IEC 12207 Ga3upyercs Ha Tpex
rpyImnmax MnmpoueccoB:

OCHOBHBIE TPOIIECCHI: MPUOOPETEHUE, IMOCTaBKa, pa3paboTKa, JKcC-
IJTyaTanus, COMpPOBOK/ICHHUE;

BCIIOMOTaTeNIbHBIE  TMPOLECChl, O00ECHEYUBAIONIUE  BBIITOJIHEHUE
OCHOBHBIX TMPOIIECCOB: JOKYMEHTHPOBAHHUE, YIpaBJICHUE KOHDUTY-
panueit, obecrieueHne KkauecTBa, BepuduKaIius, aTTecTalus, OleHKa,
ayJIAT, perieHne mpooiem;
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OpraHU3allMOHHbIC TMPOIECCHI: YINPABICHUE MPOEKTAMHU, CO3JaHUE
UHQPACTPYKTYphl MPOEKTa, OINpeiesieHue, OLIEHKa M YIY4IleHUE
camoro KL, oOyuenue.

PaccMoTpHuM KpaTKO HEKOTOPBIC U3 ATHX IPOIECCOB [2].

PazpaboTka — BkiroyaeT B ce0st Bce paboThl o coznanuio 110 B coot-
BETCTBUU C 33JlaHHBIMU TPeOOBaHUSIMU, BKJtOUYasi o(hopmIiIeHHE POEKTHOM
U JKCIUTyaTallMOHHOW JOKYMEHTAIlMH, MOATOTOBKY MaTepHasioB, HE0OXo-
TUMBIX JJII TIPOBEPKUA PAOOTOCIIOCOOHOCTH U COOTBETCTBYIOIIETO Kaue-
CTBa MPOTPAMMHBIX MPOIYKTOB, MaTepUaIOB, HEOOXOAUMBIX I OpraHU-
3a1uy 00y4YeHHUsl MepCOoHAlIA.

Paspa6otka I1O Bxirogaer B cedsi, Kak MPaBHIIO:

aHaIu3;
IPOEKTUPOBAHUE;
peanuzaruio (IporpaMMHUpPOBAHUE).

OKCIUTyaTanusi — BKJIIOYAeT, B ce0d paOOThl O BHEIPEHUIO KOMITOHEH-
TtoB 1O B 3KCIUTyaTanuio, B TOM 4uciie KOHPUTYpUpOBaHUE 0a3bl JTaHHBIX
U pabouux MECT MOJb30BaTeNeh, 00eCreueHnue SKCITyaTallMOHHOM JOKY-
MEHTallUEH, MpoBe/leHHEe OOyYEeHHMs IepcoHana U HEMOCPEACTBEHHO HKC-
IUTyaTalyio, B TOM YHCJE JIOKaIu3alusi npoljieM U yCTpaHEHUE MPUYHUH
UX BO3HUKHOBEHMs, Moaudukanuio [1O B paMkax yCTaHOBJIIEHHOIO perJia-
MEHTA,OrOTOBKY MPEMAJIOKEHHI MO COBEPLICHCTBOBAHUIO, PAa3BUTHUIO U
MOJIEpHU3ALIUU CUCTEMBI.

OObecrnieueHne KauecTBa MPOEKTa — CBA3aHO C MpoOsieMamu Bepuduka-
UM, IpoBepKH U TecTrupoBanus 110.

Bepudukanus — 3To npouecc onpeaeneHus Toro, 0TBEYaeT JU TeKyIlee
COCTOSIHME pa3pabOTKH, JTOCTUTHYTOE Ha JaHHOM JTame, TpeOOBaHUAM
sToro stama. [IpoBepka MO3BOJISET OLEHUTHh COOTBETCTBHE MapaMeTpPOB
pa3paboTKu UCXOAHBIM TpeOoBaHUsAM. [IpoBepka 4aCTHMUHO COBMAJAET C
TECTUPOBAHUEM, KOTOPOE CBSI3aHO C ONPENEICHUEM PAa3INunuil MEXIY Aeii-
CTBUTEIILHBIMA M OKHUJIAEMbIMU PE3YyJbTaTaMU M OIICHKONW COOTBETCTBUS
xapakTepucTuk [1O ucxoaHbIM TpeOOBaHUSM.

VYrpaBneHue MpoOeKTOM — CBS3aHO C BONPOCAMU IIJIAHUPOBAHUS U Opra-
HU3alUMU paldoT, CO3JaHUs KOJIJIEKTUBOB pa3pabOTUYMKOB M KOHTPOJS 3a
CPOKAaMH U KaYECTBOM BBITIOJHSEMBIX pa0OT.

TexHuueckoe W OpraHuU3allMOHHOE O0ECTeUEeHUE MPOEKTa — BKIIIOYAET
BBIOOP METOJIOB U MHCTPYMEHTAJIbHBIX CPEACTB ISl pealn3alui MPOeKTa,
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OMpENIETIEHNE METOAOB OIHCAHMS TPOMEKYTOUHBIX COCTOSHUW paspa-
00TKH, pa3padOTKy MeTOAO0B U cpeAcTB ucnbiTanuil [10, 00yyenue nepco-
HaJja.

Kaxnplii mporiecc XxapakTepu3yeTcsl ONpeeIeHHbIMU 33ja4aMi U METO-
JaM{ MX PELICHHS, UCXOJHBIMU JaHHBIMH, MOJYYEHHBIMU HA TpPEAbIIY-
meM osrane, u pedynbrartamu. JKI[ [1IO HOCUT WUTEpalMOHHBIN,XAPAKTED:
pe3yNbTaThl OUEPETHOTO 3TAaNa YAaCTO BbI3bIBAIOT UBMEHEHUS € MPOEKTHBIX
pelIeHUsX, BBIpAaOOTAaHHBIX HA 00JIee paHHUX JTalax.

1.4. Auaaus

AHaJu3 SIBJSIETCS COCTAaBHOM 4acThiO pa3paboTku MHGOPMAIIMOHHOU CH-
CTeMbl. AHalM3 — 93TO NOAPOOHOE UCCIeA0oBaHNE OW3HEC-TIPOIIECCOB
(pynkuumii) u uHdopmaIuu, HEOOXOIUMOU [IJIsl BBIMIOJHEHUS STUX (PYHK-
Ui (CYITHOCTEH ¢ UX aTpuOyTaMu U CBS3SAMH). MoACIMpOBaHNE SBIISICTCS
OCHOBHBIM INpHEeMOM aHaju3a. [loaToMy MeToasl MOACIMPOBAHMS CUHTA-
I0TCS YacThIO aHanu3a [3].

AHaNUTUKU COOUPAIOT U (PUKCUPYIOT UH(POPMALIMIO B JIBYX Pa3HbIX, HO
B3aMMOCBSI3aHHBIX (hopmax. ITO:

GyHKIMKM — UHPOpPMAIMSI O COOBITUSIX U MPOIECCaX, KOTOPBIE MPOKC-
XOIIT B OM3Hece;
CYIIHOCTH — UH(OpMaIus 0 «Bellax, UMEIOLIUX 3HaYEHUE TS TIPE/I-
OPUATHUS, O KOTOPBIX YTO-TO U3BECTHOM.

Bort aBa BHa KJIaCCUYECKUX PE3yJIbTATOB aHAIM3A!
uepapxusi (yHKIMNA, KOoTopas pa3OuBaeT mporiecc oOpabOTKH Ha
GyHKITUN;
MOJIeJIb CYIIIHOCTb-CBSI3b, OXBATHIBAIOIIAsl BCE CYIIHOCTH, UX aTpPU-
OyTBI U CBSI3U MEXKy HUMHU.

1.5. IIpoexkTpoBaHMe

[IpoekTpoBaHUE BBIMOIHSAETCS HA OCHOBE JAHHBIX aHAIM3a U OXBaThl-
Ba€T TPU OCHOBHBIE 00JIACTH:
[IpoekTupoBaHue cxemMbl 0a3bl JaHHBIX — HAa OCHOBAaHWU MOJICTIH,
pa3paboTaHHOM Ha 3Tane aHanuza. Cxema COJIEPKUT ONMHUCAHUE KOH-
KPETHBIX TaOJuIl, MPEICTaBICHUM, UHJIEKCOB, OTPAHUYECHHM, TPUTTE-
POB, KOTOpBIE OYAYT peain30BaHbI B 0a3¢ TaHHBIX.
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[IpoekTrpoBaHUE KOHKPETHBIX SKPaHHBIX (OpM, OTYETOB M IMPO-
rpaMM, KOTOpble OyAyT compoBoXaaTh naHHbie B bJ] u obecrneuu-
BaTh BBIMIOJHEHHUE 3aIIPOCOB K ATUM JJAHHBIM.

[Ipu onpeneneHHBIX 00CTOATEIHCTBAX B MPOIECCE MPOCKTUPOBAHUS
HEOOXOJIMMO YUUTHIBATh KOHKPETHYIO CPEAy WM TEXHOJIOTUIO — TO-
MOJIOTUIO CETHU, KOH(UTYpAIUIO alapaTHBIX CPEJCTB, UCIOJIb30Ba-
HUE apXUTEKTYpbl KJIMEHT-CEpBEp WM MapajulesibHOW 00pabdoTKw,
WJIA PacpeesICHHON apXUuTeKTypbl b/I.

MoXXHO cKa3aTh, YTO MPOECKTUPOBAHUE — ITO TOWUCK YIOBIETBOPEHUS
(YHKIIMOHAJILHBIX TPEOOBAHUM CpPECTBAMU HMMEIOIICHCS TEXHOJOTUU C
y4eTOM 3aJIaHHbIX orpanmueHui [8]. Kakue 3To orpanmdenus? 1o MOKET
OBITh MaKCHUMAaJIbHOE BPEMs, OTITYIIIEHHOE Ha MPOEKT WM MaKCUMaJbHOE
KOJIMYECTBO JICHET, KOTOPOE MOXKET ObITh Ha HETO MOTPAUCHO.

1.6. Peanu3zauusa

[To 3aBepiieHHH HCXOTHOTO MPOSKTUPOBAHMS CIEAYeT dTam peaju3a-
IIMM, Ha KOTOPOM CO3JAIOTCS M TECTHPYIOTCS MPOTrpaMMHBIC MOIYIIH,
OIpeJICIICHHbIC TPU TPOCKTUPOBAHUM. | JIaBHBIMH pe3ybTaTaMH 3TOTO
9Tama SBJISAIOTCSA MOAYJIM HCXOIHOTO Koja M 00BbeKTHbIe Momyiu. ITocie
peam3aliiy Mepexo/IAT K TECTUPOBAHUIO CHCTEMBI, a 3aTeM K cjaye ec B
sKcIuTyaTanuo [8].

BakHo moHMMaTh, YTO BIUIOTH a0 3amycka MC B SKCIDIyaTarMio BaM
HPUJETCS TIOCTOSTHHO BO3BPAIIATHCS K dTAallaM MPOCKTHPOBAHKS M aHAIH-
3a.

1.7. 3auem nyxkubl CASE-cpencrBa

TenaeHMU pa3BUTHS COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOTUH
OPUBOAAT K IMOCTOSSHHOMY BO3PAcTaHUIO CJIOXKHOCTH HH(OPMAIMOHHBIX
CHUCTEM, CO3J1aBA€MbIX B Pa3JIMYHBIX 00JACTAX OU3HECA.

JI1s ycnenHon peanu3aly MpoeKkTa 00beKT pa3padOTKU JOJIKEH OBITH
IPEXJIEe BCEro aJIeKBaTHO OMHUCAH, JOJKHBI OBITh MOCTPOEHBI TMOJIHBIE U
HernpoTuBopeuuBbie Mojienn MC. HakoruieHHbId K HACTOSIIIEMY BPEMEHH
onbIT pa3zpaboTku MC moka3bIiBaeT, 4TO 3TO JIOTUUECKHU CIIOKHAs, TPYHO-
eMKas U JIMTeNbHas TI0 BpeMeHU paboTa, TpedyroIias BhICOKOM KBaTu(u-
KallMM yY9acTBYIOIIUX B Hel creruanucToB. Panbie paspabotka MC Bei-
MOJIHSUTAaCh B OCHOBHOM Ha MHTYMTHUBHOM YPOBHE C NMPUMEHEHHEM HEHOP-
MaJIM30BaHHBIX METOJIOB, OCHOBAHHBIX HA UCKYCCTBE, MPAKTUYECKOM OTIbI-
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TC, OKCIICPTHBIX OLCHKAX M HAOPOTOCTOAIIHNX ISKCIICPUMCHTAJIBHBLIX IIPO-

Bepkax kauectBa ¢yHkuuonupoBanus MC. Kpome Toro, B mpoiecce co-
3nanus U pyHkuuoHuposanuss UC uHpopmalimoHHbie TOTPEOHOCTH MOJIb-
30BaTeNIed MOTYT U3MEHATHCS WM YTOUYHATCA, YTO €lle 00Jiee YCIOKHSIET
pa3pabOTKy U CONPOBOKIECHUE TAKUX CUCTEM.

B 70- u 80-x rogax XX B. npu pazpaborke MC noctaTodyHo MHPOKO
OPUMEHSIIACh CTPYKTYpPHAsi METOAOJIOTHUs, MPEAOCTaBIISIIONIAsl B pacnopsi-
KEHUE pa3pabOTYMKOB cTporue popmain3oBaHHble MeTOAbl onucanusa NC
U NPUHAMAEMBIX TEXHMYECKHUX pemeHud. OHa OCHOBaHA HA HATJIAIHOU
rpauuecKkoil TEXHHUKE: JUIsl ONMUCAHUS pa3inudHoro poaa moaeneit MC uc-
MOJIB3YIOTCA CXE€Mbl U auarpamMmbl. HarisimHOCTh M CTPOTrOCTh CPEJCTB
CTPYKTYPHOTO aHajM3a MO3BOJIsIa pa3paboTUYMKaM U OyaylIuM MOJIb30Ba-
TensiM (MEHEIKEPhI, OyXTalTephl) C CAMOr0o Hayajla HEeHOPMaJbHO y4acT-
BOBaTh B €€ CO3JaHUHU, OOCYXIaTh U 3aKPEIUISITh MOHUMAHUE OCHOBHBIX
TEXHUYECKUX PEIICHUMN.

OpHako MIMPOKOE MPUMEHEHUE ITOM METOJIOJIOTUH U CIIEAOBAHUE €€ pe-
KOMEHJAIMAM MpHU pa3padoTke KOHKpeTHbIX C BeTpevyainch JOCTaTOYHO
pPEIKO, MOCKOJIBKY MPU PYYHOU pa3pabOTKe 3TO MPAKTUUYECKH HEBO3MOXK-
HO. JlefiCTBUTEIBHO, BPYUYHYIO OYE€Hb TPYJAHO pa3paboTaTth U rpaduyecku
IPEICTaBUTh CTPOrve (hopMalibHbIE CIEHU(PUKALUU CUCTEMbI, POBEPUTH
UX Ha MOJIHOTY U HENPOTUBOPEUYMBOCTh U TeM OoJiee u3MeHuTh. Eciu Bce
KE YIAeTcs CO3/aTh CTPOTYI0 CHCTEMY IIPOEKTHBIX JIOKYMEHTOB, TO €€
nepepadoTKa MPH MOSBICHUU CEPhE3HBIX U3MEHEHUM MPAKTUYECKU HEOCY-
IECTBAMA.

Pyunas pa3paboTka 00bIYHO MOPOXKIaIa CIASAYIOIINE TPOOIEMBI:

HeaJieKBaTHas crieudukaius Tpe0oBaHUIT;

HECIOCOOHOCTh OOHAPYKUBAThH OLIMOKH B TPOCKTHBIX PEIICHUSIX;
HU3KO0€E Ka4eCTBO JOKYMEHTALMHU, CHIKAKOLIEE SKCILUTYyaTallHOHHBIE
KAa4eCTBa;

3aTSHDKHOW LMKIJI M HEYJOBJIETBOPUTENBHBIE PE3YJIbTAaThl TECTUPOBA-
Hus [2].

[lepeuncnennbie (HakTOpbl CHOCOOCTBOBAIM MOSBICHUIO MPOrPaMMHO-
TEXHOJIOTHYECKUX CPEACTB crnenuaipbHoro kmacca — CASE-cpencts, pea-
musyromux CABE-TexHomornio co3ganus U COMpOBOXKIASHHUS HH(OpMaIu-
OHHBIX CHCTEM.



14

Tepmun CASE (computer aided software engineering) ucroib3yercs B
HACTOSIIIEE BpEMsSI B BEChbMa IIMPOKOM cMbIcie. IlepBoHauanbHOE 3Haue-
Hue tepmuHa CADBE, orpanndeHHOe BompocaMH aBTOMATH3alldM pa3pa-
OOTKH TOJBKO JIMIIb MPOrPAMMHOrO OOECIEUEHHUs, B HACTOALIEE BpeMs
npruoOpENO HOBBIM CMBICI, OXBATBHIBAIOIIMIA IMPOLECC Pa3pabOTKU CIOK-
Hbix MIC B menom. Tenepp nox tepmunoM CABE-cpenctBa moOHMMAarOTCA
OpPOrpaMMHBIE CPEACTBA, MOJJAEPKUBAIOIINE MPOLECCH CO3JAHUS U CO-
npoBoxaeHus WC, Bkmouas aHamu3 U (HOPMYJIHUPOBKY TPeOOBAHMIA,
npoekTupoBaHue npukiaanoro 11O (mpunoxxkenuil) u 6a3 1aHHbBIX, TeHEpa-
UIO KOJla, TECTHUPOBAaHUE, JOKYMEHTHPOBAaHHME, OOECIIEUCHHE KauecTBa,
KOH(PUTYpaIMOHHOE YTPABJICHUE W YIPABICHUE MPOEKTOM, a TaKXKe Jpy-
T'Y€ MPOLECCHI.

CASE-cpenctBa Bmecte ¢ cucteMHbIM 11O U TeXHUYECKUMH CpeJICTBA-
MU 00pa3yloT MOJIHYI0 cpeny paspadorku UC.

1.8. Knaccupukauus CA3E-cpencTs

CoBpemennble CASE-cpenicTBa OXBaThIBAIOT OOIIMPHYIO 00JIACTh IMOJI-
JEP>KKH MHOTOYHMCIICHHBIX TEXHOJIOTHI npoektupoBanus MC: oT mpocThix
CPEIICTB aHaIM3a W JOKYMEHTUPOBAHHS JI0 TMOJTHOMACHITAOHBIX CPEJICTB
aBTOMAaTHU3allH, MOKPHIBAIOIINX BECh KU3HEHHBIN UK [10.

Haubonee Tpynoemkumu sTanamu pazpadbotku MC sBIAIOTCS 3Tarmbl
aHaJu3a M MPOEKTUpoBaHus, B mpoiecce koTopbix CASE-cpenctsa obec-
NEYMBAIOT KAYECTBO MPUHUMAEMBIX TEXHUYECKUX PEIICHUM U MOATOTOBKY
NPOEKTHOW JoKkyMeHTauuu. [Ipu 3TOM OONBIIYIO POJIb UTPAIOT METOIbI
BU3YaJIbHOTO MPEACTaBICHUs UHPOpMAIMKU. DTO MPEAINOoiaraeT MmocTpoe-
HUE CTPYKTYPHBIX WJIM UHBIX AUarpaMM B peajbHOM MaciiTtade BpPEMEHH,
UCIOJIb30BaHHE MHOTOOOPa3HOM 1BETOBOM MAJIUTPBI, CKBO3HYIO ITPOBEPKY
CHHTaKCUYeCKuX mpaBmi. ['paduyeckue cpeacTtsa MOJEIUPOBAHUS MPE-
METHOM 00J1aCTH TMO3BOJIAIOT pa3paboTyvKaM B HAIJISITHOM BHUJE HU3y4yaTb
cymectByonyto C, nepectpanBath €€ B COOTBETCTBUU C MOCTABJICHHBI-
MU TEISIMU U UMEIOIIMMHUCS OTPAHUYCHUSIMU.

B pazpsg CASE-cpencTs nmonagaroT Kak OTHOCUTEIIBHO JICIIEBBIE CUCTE-
MBI JIJIs1 IEPCOHATBHBIX KOMITBIOTEPOB C BEChbMa OMPAHUYECHHBIMU BO3MOK-
HOCTSIMHU, TaK M JIOPOTOCTOSIINE CUCTEMBI JIJI1 HEOJHOPOIHBIX BBHIYMCIIH-
TEIBHBIX TIATHOPM U OMIEPAILIMOHHBIX CPEI.

O6prya0 Kk CASE-cpenctBaM oTHOCAT JIF000E IIPOTrpaMMHOE CPEICTBO,
aBTOMAaTH3HUPYIOIIEE Ty WIU MHYIO COBOKYITHOCTh MPOIECCOB KU3HEHHOTO
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nukia [1O u obnanaroiiee CiaeayroNMMA OCHOBHBIMU XapaKTEPHBIMU OCO-

OCHHOCTSIMU:

MOIITHBIC TpaUIeCKUe CPeACTBA JUIsl ONMMCAHMS M JOKYMEHTHPOBa-
Hua MC, obecnieunBaroiye yaoOHbIM UHTEpGENUC ¢ pa3padbOTIYMKOM
Y pa3BUBAIOIIUE €T0 TBOPUYECKHE BO3MOKHOCTH;
uHTerpanus otaenbHbix KomnoHeHT CASE-cpenctB, obecreunBaro-
11ast ynpasjsieMoCTb nporeccoM pazpadotku UC;
MCITOJIb30BaHUE CIICIIMAIbHBIM 00pPa30M OPTaHM30BAHHOTO XPaHWJIHU-
112 MPOEKTHBIX METAJIaHHbIX (PEMO3UTOPHUS).

Knaccuduxarus CASE-cpeacTs o tunam otpaxaer ux GyHKIIMOHAb-

HYIO OPHEHTAIIMIO Ha T¢ WK MHBIE Tporiecchl XKL u Bkiovaer:

CpeACTBa aHalu3a, MPEIHA3HAUYCHHBIC MJIA MOCTPOCHUS W aHaJIM3a
Mojeae npeamerHoi odyactu (Bpwin, Ramus, ArgoUML, Oracle
Developer Data Modeler, Dia);
CpeICTBa aHaW3a U MPOCKTUPOBAHMS, TOJJCP KUBAIOIIME HauboIee
pacpoCTpaHEHHbIE METOJIOJNIOTUU MPOEKTUPOBAHUA W HMCIOJIb3YIO-
myecs JuIst co3maHus npoekTHhIX cnernudukanmii (Oracle Designer,
ARIS, IBM Rational). Berxogom Takux CpecTB SBISIIOTCS CIICIIH(H-
KAl KOMIIOHEHTOB M UHTEP(PENCOB CUCTEMbI, apXUTEKTYpPhI CUCTE-
MBI, aITOPUTMOB U CTPYKTYP JIaHHBIX;
CpelICTBa MPOCKTUPOBAHUS 0a3 JAaHHBIX, 00ECIEUNBAIOIINE MOJIEIH-
pOBaHUE JTAHHBIX U TE€HEpaIMIo cXeM 0a3 AaHHBIX (Kak MpaBWJIoO, Ha
si3pike SQL) s HamGosee pactipoctpaneHHbIx CYB/Il. K HUM oTHO-
carcss ERwin, MySQL Workbench, Oracle Developer Data Modeler.
CpeAcTBa Ppa3pabOTKU MpiIoKeHHi. K HHUM OTHOCSTCA CpeacTBa
JDeveloper, Delphi, Lazarus, Eclipse, NetBeans, Microsoft Visual
Studio, Oracle Application Express.
CpE/ICTBa PEUHKECHUPHUHTA, 00ECICUYMBAIOIINE aHAIN3 MPOTPAMMHBIX
KOJIOB U CXeM 0a3 JlaHHbIX U (OPMHUPOBAHKME HA UX OCHOBE pa3jiny-
HBIX MOJIeIel ¥ IPOCKTHBIX CHe(puKaIiii.
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2-# 1eHb. PejiauoHHas MOJeJIb JAHHBIX

Mo a1 caMbIX YECTHBIX MPABUJL,
Korpa He B IIyTKy 3aHEMOT,

OH yBaxaTh ce0st 3aCTaBUII

W nydine BeIIyMaTh HE MOT.

A. C. Ilywxun. Eseenuii Oneeun, en. 1,1

2.1. IpaBuaa Kogna

Coznanue mojenei B cpeae Data Modeler 6asupyercst Ha Teopun pes-
MOHHBIX 0a3 JaHHBIX, ba3a JaHHBIX — 3TO COBOKYMHOCTh JIaHHBIX, Opra-
HU30BAHHBIX C OMPEACICHHON LENbIO.

B sTOM omnpeneneHun CiIo0BO «OpraHM30BAHHBIX» O3HAYAET, YTO YKAa3aH-
Hasi COBOKYIHOCTb BKJIFOUAET JIaHHBIE, KOTOPHIE COXPAHSIOTCS, HUMEIOT
onpeneneHHblil popmMat (oThopmMaTUpOBaHbl), K HUIM MOXKET ObITh 0OecIie-
YeH JOCTYI (JIOCTYINHBI), OHU MOTYT OBbITh MPEJICTABICHBI MOTPEOUTEIIO
uHGOpMaIK B IpremiieMoM Buze [9].

YHnoMHUHaHUEM B ONPEACICHUU CIIOBA «EIN» MOAYEPKUBAETCS, YTO CO-
CTaB JIaHHBIX JOJDKEH COOTBETCTBOBATH HEKOM 3aJade: ¢ OJHOM CTOPOHBI,
B 0a3ze HE JIOJKHBI COACPKATHCS JaHHbIC, HE UMEIOIINE OTHOIIEHUS K 3a-
Jade, a ¢ Ipyroil — B HEM JIOJDKHA COEpKAThCsA BCsl MHPOpMalUsl, Kacaro-
asics 3a1a4u.

XopomuM mpuMepoM BJl MoxeT Ciy>)XUTh TeleQOHHBIA CIPABOYHUK.
OH CcoepkKUT aHHBIE, UMEIOLIUE NPSIMOE OTHOLIEHUE K €r0 HA3HAYEHUIO
— UMEHa a0OHEHTOB, KOTOPBIE OTKPBIBAIOT JIOCTYIl K HOMEpY TenedoHa. B
CIIPAaBOYHHUKE OTCYTCTBYET M30BITOYHAs HH(poOpMaius (CKakeM, LBET
anmapaTta abOHEHTa), T. €. B 9TOM MpocTeiiel 0aze cojepkaTcsi CBeJie-
HUS1, HEMTOCPEJICTBEHHO CBSI3aHHBIE C LIEJIBIO €€ CO3/IaHMS.

[Ipusenem onpenenenue CYBJl (cuctema yrpaBiieHdst 0a30M JaHHBIX).
DTO ecTh MPOrpaMMHBIN KOMILIEKC, O0OeCreurBaromMi (HyHKIIMOHUPOBA-
Hue 0a3wl JanHbIX. CYB/] urpaer posib KJIaJ0BIIMKA IPU JaHHBIX, OTBEYA-
€T 3a MX COXPaHHOCTb, OE30MaCHOCTh, LEIOCTHOCTh, B3AUMHOE COOTBET-
CTBHUE M 00€CTeUnBaEeT AOCTYII MOJIb30BaTeNIel K JAHHBIM.

PensiuroHHbBIN MOAX0/ K yIpaBieHHI0 0a3aMU JTaHHBIX OCHOBaH Ha Ma-
TEMaTUYECKOU MOJIENH, UCTIOIB3YIONIEH METObI PEISIIMOHHON anreOphl U
PENSLMOHHOTO UCYUCIIEHUS.

Hanuuue conumHoN TeopeTHdyecKoil 0asbl SIBIASETCS OJHUM U3 MPEUMY-
IIECTB PEIAIMOHHOIO Mmoaxoaa. Bot kak 00 3tom mumer Jlelt: «Pemsiu-
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oHHas (PaKTUYECKU O3HadaeT paszinuyHas. OHa SBIAETCS pa3IMYHOM, IO-

CKOJIbKY HE SIBJIsIeTCs creruaibHoi. CTaphie )K€ CUCTEMBbI, HAIIPOTUB, UMeE-
JU CIIeIMAJIbHOE Ha3HAYCHUE; OHU IMPEAOCTABIUIA PEIICHUEe JJIs Orpee-
JICHHBIX 3a/1a4 TOTO BPEMEHHU, HO Y HUX HE ObLIO TBEPAOU TEOPETHUECKOM
0a3bl. A y pensIMOHHBIX CHCTEM Takas 0asza €CTh..., a OTO O03HA4yaeT, 4TO
[OHM]| HamEKHBI KaK CKaja... biarogaps 3ToMy TBEPAOMY OCHOBAHUIO, MO-
BEJICHUE PEIBIITUOHHBIX CHUCTEM OTJIMYAETCS MPEJCKA3yeMOCThIO; MOJIb30-
BaTellb (BO3MOXKHO, HE OCO3HaBasi ATOT0) JICPKHUT B TOJOBE MPOCTYHD MO-
JeNb 3TOTO TIOBEACHUS, W ATO TO3BOJISIET €My IPEABUACTh, YTO CJEIaeT
cUcTeMa B TOM WM MHOW cutTyaruu. Croprpu30oB ObITh HE MOXKET (WIIH HE
noJDKHO ObITh). [IpemonpeneneHHOCTh O3HAYaeT, YTO IOJIb30BATEIbCKHMA
uHTepderic MpocT JIJIs MOHUMAaHMS, OOYUCHUS, W3yUYCHHsI, UCITOIb30BAHUS
U 3aIIOMHUHaHUS [5].

Tem He MeHee OOJBIIMHCTBO JICHCTBUTEIBHO HEOOXOIMMBIX HAM OIIpe-
JCNeHU u3 00JacTH yIpaBjeHHs Oa3aMH JTaHHBIX CKOpEe OTHOCATCS K
MPAKTUYECKOM, YEM K TEOPETUYECKOM CTOPOHE 3TOrO BOMpPOCa.

Konn (E. F. Codd), aBTop pensnmoHHON Moaeau, pa3padoTai CIHCOK
KPUTEPUEB, KOTOPHIM JOJKHA YJIOBJIECTBOPATH PEISIIMOHHAS MOJieNb. Omnu-
CaHME ITOrO CIIMCKa, Ha3piBaeMoro mpaBwiamu Komna, TpeOyeT BBeaeHUS
CJIOKHOM TEPMHUHOJOTUM U TEOPETUUYECKUX BBIKJIAJOK. MBI OMUIIIEM 3TH
IpaBUJIa B HECKOJILKO YIIPOIIIEHHOM BHU/IEC.

Ntak, 49TOOBI CUMTATHCS COOTBETCTBYIOIICH PESIIMOHHOM MOJIENH,
CYB/ momxwna [10]:

PEACTABISATH BCIO MH(POpPMAIIUIO B BUE TAOIUII;

MOAJACP>KUBATh JIOTHYECKYIO CTPYKTYPY JIaHHBIX, HE3aBUCHMO OT UX
(bU3UIECKOTO MPEACTABIICHHUS;

HCIIOJIB30BaTh SI3BIK BBHICOKOTO YPOBHS JIJISi CTPYKTYPHUPOBAHUS, BbI-
MOJTHEHHUS 3ampocoB W m3MeHeHus uHdopmanuu B bJl (00braHO 115
9TOT0 UCTOJb3yeTcs s3bIK SQL);

MOAACP)KUBATh OCHOBHBIC PEISIIIMOHHBIC omepaiuu (BeIOOp, MPOCK-
THPOBAHHE M COEAUWHCHHE), a TaKKEe TEOPETUKO-MHOKECTBCHHBIC
oriepaliy, Takue, Kak 00beIUHEHHUE, IEPECCUCHUE, BBIMUTAHUE U JIC-
KapTOBO ITPOM3BECHNC;

OAJACPKUBATh BUPTyadbHbIE TaOMUIBI (IIPEICTABICHUS), 00SCIIeUHn-
Basl MMOJIb30BATEIISIM aJbTEPHATHBHBINA CIIOCOO MPOCMOTpa JTaHHBIX B
Ta0INIAX;
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pasnuuaTh B TaOauIax HensBecTHbIe 3HadeHus (Null), HysIeBbIe 3Ha-
YCHHS U IPOIYCKU B JaHHBIX;
obecreurnBaTh MEXaHU3MBbI I TOICPIKKH IISIIOCTHOCTH, aBTOPH3a-
I[[UM, TPAH3aKIIUU ¥ BOCCTAHOBJICHHUS JTaHHBIX.
PaccMoTpuM 3TH IpaBuja, SIBJISIOIIAECS OCHOBHBIMH 3aKOHAMU PEIISIIH-
OHHOT'O MHpA.

2.2. OaHHu TA0JIHUIBI

[TepBoe mpaBunio Koana rimacut, yto Bcs HHGOPMAIUS B PEISIIMOHHBIX
B/l npencraBisercs 3HaueHHsIMU B Tabiumax. TaOimma (cM. tadm. 1) co-
CTOWT W3 TOPHU3OHTAIILHBIX CTPOK M BEPTUKAJIBHBIX CTONONOB. Bee nanHbIe
IPEACTABIISIIOTCS B TaOIMYIHOM (popmaTe — APYroro crocoda mpocMOTPETh
uH(opMmaInio B 0a3e JaHHBIX HE CYIIIECTBYET.

Damunsmst Anpec
ApUHYMH Mupa 130, kB. 24
JleMeHIOK Axanemroponok 10, k. 10
Kopsikuna Axanemroponok 20, kB. 46

Tabauya 1: Tabnuya perayuonnou bBJ]

Habop cBsizaHHBIX Ta0auIl 00pa3yeT 0a3y JaHHBIX. TaOMMIBI B pPEsIU-
OHHOM 0a3e JMaHHBIX pa3/eleHbl, HO TIOJHOCTHIO PABHOMPABHBL. MEXITy
HUMU HE CYIIIECTBYET HUKAKOUN HepapXuu.

Kaxxnast Tabimiia cOCTOUT U3 CTPOK | cTosI010B. Kaxkaas cTpoka onuchl-
BaeT OT/ICIbHYIO CymHOCTh (entity) — aBTopa KHUT, KOMIIAHHIO, TOPTOBYIO
CHCIKY W 4TO-HUOYIbL Apyroe. Kaxaplii cTober; onuchiBaeT OJHY Xapak-
TEPUCTHUKY CYIITHOCTH — (haMUJIMIO aBTOPA, aJIpeC aBTOpa U T. II.

OCHOBHBIM YCJIOBHEM, HAKJIQJIbIBAEMbIM HAa CTPOKH B PEISIIIMOHHON MO-
JIeNH, SIBJSIETCSI UX YHHKAJIBHOCTh. TO €CTh B TaOJMIle HE MOXXET OBITh
JIBYX OJMHAKOBBIX CTPOK. B Kakmoi Tabmuiie JOJDKEeH OBITh CTOJIOEI, 3Ha-
YEHHS KOTOPOTO OYIyT BO BCEX CTPOKAX Pa3HBIMHU. Y HUKAJIbHBIA MPU3HAK-
cTOJI0€11 Ha3bIBAIOT IEPBUYHBIM KiIF0UoM (primary key).

Kaxxaplii siieMeHT faHHBIX, WK 3HadeHue (value), ompenensercs mnepe-
CEYEHHEM CTPOKH U CToJIONA. UTOOBI HAMTH TpeOyeMblid JIEMEHT JaHHBIX,
HEOOXOIMMO 3HATh UMS COJIEpIKaIell ero TaOJMIBI, CTOJIOCH M 3HAYCHHE
€ro NePBUYHOTO KJTI0Ya.

[Ipeanonoxum, Bel XOTUTE y3HaTh ajpec JlemeHtoka. UToObl 1oOpaThCs
710 ATOW MH(pOpMaIU, BbI TPUKA3BIBAETE CUCTEME M3BJICYH ATOT aJpec U3
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TaOJIUIIBI 110]T Ha3BaHUeM ABTOp u3 ctoyiona Axapec. Ilpu stom umsa leme-

HIOK SIBJIIETCSl 3HAUEHHUEM IEPBUYHOrO KJIH0YA, UICHTU(UIMPYIOIIUM 3Ty
CTPOKY.

B pensitinoHHbIX 0a3ax JaHHBIX CYIIECTBYET JABa TUIA TAOJUIl — MOIb30-
BaTeJIbCKHE TaOIUIIbI U CUCTEMHBIE TAOJIHIILI.

ITonp30BaTenbCKUE TAOIUIBI COJIEPHKAT UHPOPMAIUIO, SISl TTOAACPIKKU
KOTOPO#l COOCTBEHHO M CO3JIA0TCSl PEISIIMOHHBIC 0a3bl JAHHBIX — JaHHBIE
0 aBTOpaM, 3aKazam H T.]I.

CucreMHble TAaOJMIIBI, U3BECTHBIE TAK)KE€ IMOJ Ha3BAaHUEM CHCTEMHBIN
karajor (system catalog), uimu cioBape gansbix (data dictionary), conep-
xat cxemy bJl — onrcanue 6as3pl TaHHBIX, TO €CTh CBEACHHUS 000 BCEM, UTO
XpaHUTCs B 0a3e: HAUMEHOBAHUSX, CTPYKTYpE, pa3MelleHnu 1 tunax. Kak
OBLIIO YK€ CKa3aHO, CBEJCHUS TAaKOTO XapakTepa MPEeCTaBIIIOT COO0N Me-
tagaHHble (Metadata), To ecte JaHHBIC O JAaHHBIX. Bech KM3HCHHBINA MTYTh
HEKOTOPOTo (pparMeHTa JaHHBIX — OT CO3JIaHUsI JO YHUUTOXKEHUS — OTpa-
’KaeTcsl B CJIOBape JaHHBIX TaK ke, Kak U UHGOpPMAIIUs O €ro JIOTHYECKOM
u pusndyeckoii crpykrype [9].

CucteMHbie TaOUIIBl 00BIYHO MojepxkuBatoTcst camoii CYBJ, onHako
JOCTYN K HUM MOJKHO TMOJYYHUTh TaK ke, KaK U K JIOOBIM JIpyTUM TalJIu-
1[aM.

2.3. He3aBuUCHUMOCTD

B xu3HU Bce CTpeMsITCs K HE3aBUCUMOCTU. To K€ caMoe IpH yIpaBJie-
HUM OazamMu JaHHbIX. He3aBMCUMOCTh JAaHHBIX MO3BOJISET W3MEHSTH MPU-
JIO’)KEHHE, HE M3MEHsA Il 3Toro cTpyktypy b/, u M3MEHSTh KOHCTPYK-
nuto b/, He oka3bIBast mpu ATOM BIUAHMS HA paboTy npuioxkenuit. CYB/]
HE JIOJDKHA BBIHYXJaTh BaC BBIHOCUTH OKOHYATEJILHOE PEIIEHHEe O TOM, Ka-
KHE JaHHBIC Bbl JIOJDKHBI COXPaHATh, KaK MOJy4aTh K HUM JOCTYI M YTO
OyZeT HyXHO BalllUM ToJib30BaTeasiM. CrucTeMa He JIOJDKHA CTAaHOBUTCS
OecIToJIe3HOH IpH M3MEHEHUH Bamux norpednoctei [10].

PensiurionHnast Mozenb o0ecreynBaeT HE3aBUCHUMOCTh JAHHBIX Ha JIBYX
YPOBHSIX — (PU3UUECKOM U JIOTUYECKOM.

duznueckas HE3aBUCUMOCTh JJAHHBIX 03HAYa€T C TOYKU 3PEHUS TOJIh30-
BaTessl, YTO MPEICTABJICHUE JAHHBIX a0COIIOTHO HE 3aBUCUT OT CIOC00a
ux ¢uzndeckoro xpanenus. [loatomy usmyeckoe nepemMerieHrne JaHHbIX
HE MOJKET TOBJIMATH Ha JIOTUUECKYI0 CTpYyKTypy bJl u Baiie Bocrpusitue
JTAHHBIX.
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HaHpHMep, IMpU HCAOCTATKC MCCTA IJI1 XpaHCHHUS AAHHBLIX MOXKCT I10-

TpeOOBATHCS YCTAHOBKA JOMOJHUTEIBHBIX (pU3nyeckux Hocuteneul. [dpy-
rOW THUIT HE3aBUCUMOCTH — JIOTUYECKAS! HE3aBUCUMOCTh O3HAYaeT, YTO U3-
MEHEHHUE CBS3EH MEXKy TaOJIMIIAMH, CTOJIOIAMUA M CTPOKAMHU HE BIIUSIET HA
npaBUIbHOE (DYHKIIMOHUPOBAHUE MPUIOKEHUNA U TEKYLIUX 3alpocoB. Brl
MOKeTe pa3OMBaTh TAOJUII 10 CTPOKAM WJIM CTOJIOIAM, a MPUJIOKEHUS U
3ampockl BCE paBHO OyAyT BBINOJHATHCS, Kak U pasblie. HecMoTps Ha u3-
MEHEHUE JIOTMYECKOW CTPYKTYphl 0a3bl JaHHBIX, Bbl BCErJa MOXETE
BOCIIOJIb30BaThCSI CBOMMU CTAPbIMU 3aIPOCAMM.

2.4. S13bIK BHICOKOTO YPOBHSI

[TpaBuna Konma TpeOyroT, 4TO0OBI BECh IUAJIOT ¢ 0a30il JaHHBIX BEJICS HA
enuHoM si3bike. B Mupe xommepueckux CYB/[ takoit si3pik — 310 SQL
(structured query language, si3bIk CTPYKTYpHpPOBaHHBIX 3ampocoB). OH sB-
JISICTCSL OJTHOBPEMEHHO M S3BIKOM yrpaBiieHus: AaHHBIX (data manipulation
language, DML), um s3weikom omnpenenenus panHbix (data definition
language, DDL).

MoskHO cka3zaTh, uTo SQL ucnonb3yercs Iisi MAaHUTYJISIIUN C TAHHBIMH,
OTIPEJICJICHNS JTaHHBIX W aIMAHUCTPUPOBAHUS NaHHBIX. Jto0as momoOHas
orepalysi BBIMOJHACTCS C IMOMOIIbIO OINepaTopa WM KOMAaHIbI S3bIKa
SQL.

Nmeetcst 1Be pa3HOBUIHOCTH OIEpalldidi IO MAHUITYJISIAU C IAaHHBIMU —
BBIOOpKA JAHHBIX U MoJu(UKanus JaHHbIX. Onepanuu no BEIOOPKE, Yallle
HasbIBacMble 3ampocamu (QUeries), ocyiecTBisitoT nouck B bJl, u3Bie-
KaloT 3aTpeOOBaHHYI0 BaMHU MHGOpPMAIMIO U 0ToOpaxarot ee. A moaudu-
Kalus O3Ha4aeT 100aBjIeHNe, yAaJIeHUE WK U3MEHEHUE TaHHBIX.

Bo Bcex 3anpocax SQL wucnonwszyerca omepatop SELECT. Oneparuu
no Moau(UKaIMu BBINOJIHAIOTCS ¢ Tomolpio omnepatopoB INSERT,
DELETE, UPDATE.

Hanpumep, crnenytomuii onepatrop SELECT mnokaxker Bam naHHbBIE
cronbmroB Gamumnus u Anpec u3 Tadbauibl ABTOP:

SQL>SELECT @amunus, Aopec FROM Asmop;

Jl1s onipeiesienysi TaHHBIX U CTPYKTYPUPOBAHHOTO JOCTYIA K HUM CIIy-
xat omnepatoppl CREATE, ALTER, DROP. OHu mO03BOJSIOT 3a1aTh
npemioxenue SQL s onpeaeneHust TOM Wiu MHOW PEIAIIMOHHON Ta0Jn-

1IbI, BXOAAIEW B CTpYKTYpy b/, niv 1yt noctyna K Hew.
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Hampumep, cremyromas koMaHga co3fgaerT Tadnuily ABTOp2 ¢ JIByMs
crosiouamu — @amuiiua U Azpec s XpaHEHUs! CUMBOJILHOM HH(OpMa-
1107078
SQL>CREATE TABLE Asmop2 (@amurus char (20), Aopec char (40));

AJIMUHHCTPUPOBAHUE JAHHBIX O0ECIIEYMBAIOT ONEPATOPHI aJIMUHUCTPU-
pPOBaHUsA, KOTOPbIE MO3BOJISIOT KOOPAUHUPOBATH COBMECTHOE MCIOJIb30BA-
HUEe 0a3bl JAHHBIX U MOJJICPKUBATH €€ B HanoOosiee 3(PHEeKTUBHOM COCTOSI-
HUMU.

Hanpumep, nons3oBaTento ¢ umeHeM Luna pasperniaercsi BHIOUpaTh JaH-
HbIE U3 TaOJIUIbl ABTOP:

SQL>GRANT SELECT ON A4gmop TO Luna;

YuTtuTe, 4TO MBI HE paccMaTpuBaeM cuHTakcuc sizbika SQL. Bcee 3To
BBOJIHbIE 3aMEYaHMsi, HEOOXOAUMBIE Il MOHMMAHMS KOHLEIIIMMA, JiewKa-
IIMX B OCHOBE MOJICIIUPOBAHU.

2.5. PejisiuMOHHBbIE ONepauu

B onpenenenun CYBJ] ynomuHarotcs Tpu Onepanyy no BbIOOpKE JaH-
HBIX: MPOEKTUPOBAHUE BBIOMPAET CTOJOIBI, BHIOOP — CTPOKHU, OIEpalus
COEIMHEHUS] COOMpAET BMECTE JAHHBIC U3 CBSI3aHHBIX TAOJUII.

Jlornueckast u (uzuueckas HE3aBUCUMOCTh O3HAYaeT, YTO BaM HE HYXK-
HO OECMOKOUTHCS O (PU3UUYECKOM PACIIOTIOKEHUH JTAHHBIX U O TOM, KaK UX
UCKaTh — 3TO npodsieMbl uckmountenbHo CYB/l. SQL saBisieTcss Henpotlie-
IYPHBIM SI3BIKOM MPOTPAMMHPOBAHUS, TaK KaK OH IO3BOJIIET BaM BhIpa-
3UTh TO, YTO Bbl XOTUTE MOJYUYUTh, HE BJABAsACh B JETaJIM CaMOI0 Ipoliec-
Ce€ ATH OIepaliy 3aMuChIBAIOTCS C Ucmoyib3oBaHueM omnepatopa SELECT.
Hanpumep, eciii Bbl XOTUTE HPOCMOTPETh BCE CTPOKU TaOIMIIBI ABTOP
(tabur. 1), comeprxarieir nHGOpMAIIO 00 aBTOpax, HO BaM HYXKHBI TOJIBKO
uX ajpeca:

SQL>SELECT Aopec FROM Asmop;,

pe3ynbTaT MPOCKTUPOBAHUS:

Aodpec

Axademeopoook 10, ke. 10

Axaodemeopoook 20, ke. 46

Mupa 130, xs. 24

OnATb-Taku HE CMOTPUTE HAa CHHTAKCHUC s3bIKa. B3rmsitHuTe Ha 9TO ¢ a0-
CTPAKTHOM TOYKH 3pEHUS: OmNeparusi MPOCKTUPOBAHUS OMpeaeseT MOJ-



22
MHOECTBO CTOJOIOB B Tabnuie. OOpaTuTe BHUMAHUE, UYTO PE3yJbTaT

BBITIOJTHEHUSI POECKTUPOBAHUS TaKkKe 0TOOpaxkaercs B popMe TaOIUIIbI.

Omnepanusi BbIOOpa MO3BOJSET BaM MOJy4aTh M3 TAOJMIIBI TTOAMHOME-
cTBa ee CTpPoK. UTOOBI yKa3aTh, KaKue CTPOKH BaM HYKHBI, COOTBETCTBYIO-
ue ycioBusi HyHO ykaszaTh nocie WHERE. Hanpumep, Bbl XOTUTE T10-
JYYUTh (paMIIIMK TIMcaTesiel, MPOoKUBAIOIINX B AKaIEMIOPOJIKE:

SQL>SELECT ®@amunus FROM Asemop WHERE Aopec LIKE 'Axaodem-
20p00ok%o';

Pesynbrar BeiOOpa:

Damunusn

Jlemenrok

Kopsakuna

Omneparst coeIMHEHUST MOXKET padoTaTh OJHOBPEMEHHO C OJIHOW WJIU
HECKOJLKMUMHU TaOJUIIaMH, COCIUHSS JIaHHBICE TaKUM 0O0pa3oM, YTO BBI
CMOKETE JIETKO COTIOCTaBUTh WJIN BBIICITUTD ONPEISICHHYI0 HH(POPMAIIHIO
B b/I.

Onepanusi coenuHEHUs OOecreunBaeT peIsIUOHHYI0 Monaenb u SQL
HEO0OXOAMMOM MOIITHOCTBIO U THOKOCTBIO. BBl MOXETE JIErKO BBISIBUTH JIIO-
OyI0 CBSI3b, CYHIECTBYIOIIYIO MEXY JaHHBIMH, & HE TOJIbKO CBSI3H, BBE-
JICHHBIE NPU KOHCTPYUPOBAHUU 0a3bl.

Korga Bbl «coenuHsieTe» JIBe TaOJMIIbI, HA MEPUOJ ACHCTBHUS 3ampoca
OHM Kak Obl CTAHOBSITCS eIMHOM Tabmuuen. Onepanus COeMHEHUsT COCIN-
HSIET JIaHHbIC, CPABHUBASI 3HAYEHHUS B 3aJIaHHBIX CTOJIOLAX M OTpa)kas pe-
3yJbTaT.

2.6. IlpeacraBiieHust

[Tpencrarnenue (View) — 3To albTepHATHBHBIN CIIOCOO MPOCMOTPA JIaH-
HBIX M3 HECKOJbKMX TaOmmil. Ele mx uHOrja Ha3bIBalOT BUPTYaJIbHBIMU
Tabnuiamu. TaOauisl, HA OCHOBE KOTOPBIX pabOTalOT MpeACTaBICHUs, Ha-
3bIBAlOT 0a30BbIMU. [IpencTaBiieHre MOXHO paccMaTpuBaTh Kak Mepeme-
IaeMyI0 MO TaOJuIlaM paMKy, 4epe3 KOTOPYIO Bbl MOXKETE YBUACThH TOJb-
KO HeoOXoauMyro BaM 4acTh uHpopmarmu. [IpencraBienne MOKHO MOTY-
YUTh U3 OJHOM WM HeCcKoJbKUX Tabmuil bJI, ncronb3ys omepanuu BbIOO-
pa, MPOSKTUPOBAHUA U coeAuHeHus. [IpencraBieHus MO3BOJISIOT BaM CO-
3/1aBaTh TAOJMIIBI JJIs CHIEIMabHBIX 1ened. [IpeacTaBnenus,B OTaAUYUE OT
«HACTOSIINX», 0a30BbIX TabmmIL,pusnuecku He xpansarcs B B/[. Ho npen-
CTaBJIEHHWE — 9TO U HE KOIUS HEKOTOPHIX JAaHHBIX, IOMEIIaeMasi B IPYTYIO
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Ta6J'II/II_[y. Korz[a Bbl USMCHSCTC JAHHBIC B IIPCACTABJICHUHN, TO TCM CaMbIM

U3MeEHsIeTe JaHHbIE B 0a30BLIX TaOIUIIaX.
2.7. Null

B peansHOM Mupe ynpapiaeHus nHopmalmend JaHHbIE YacTO SBIISIFOTCS
HEW3BECTHBIMU WJIM HETIOJHBIMHU: BbI MOYKETE 3a0BITh y3HATh aJIpeC aBTO-
pa, aBTOp MOXET CKPhIBAaTh CBOM ajpec U T. 1. Takue nmponycku uHbopma-
IIUU CO3JIAI0T <«JIBIPBD» B TAOJIMIIAX.

[IpobremMa, KOHEYHO, COCTOMT HE B MPOCTON HEMPUTJISAIHOCTH IMO00-
HBIX JbIp. OmacHOCTh B TOM, YTO HM3-3a HUX Bamla 0a3a JaHHBIX MOXKET
CTaTh MPOTHUBOPEUNBON. UTOOBI COXpaHUTH LETOCTHOCTh JaHHBIX ISl 00-
pabOTKH NPONYIIEHHON HHPOpMaIH, ucroyb3yercs noustue vy (null).
Null He o3HadaeT mycToe 1moJjie WM OOBIYHBIM MaTeMaTHYecKui Hyiab. OH
oToOpakaeT TOT (aKkT, YTO 3HAYCHHE HEM3BECTHO, HEAOCTYITHO HWJIM HeE-
npuMeHnMo. CyIiecTBEeHHO, YTO MCTOJIb30BaHNE HYJIEH O3HAYaeT Mmepexo
C IByX3HAYHOM JIOTHKH (J1a/HET) Ha TPEeX3HAYHYIO (1a/HET/MOXKET OBITh).

2.8. Ile10CTHOCTD

[{enocTHOCTh — OUEHBb CePhE3HBIN BOIMPOC MPHU YIpaBJICHUU Oa3zamu JgaH-
HBIX. Benb Kak yxe ObLJI0 CKa3aHO, IaHHbBIE — OJTHA W3 TJIaBHBIX IIEHHOCTEH
npennpusatus. [loatomy, uro Oyaer, eciiu OHU CTaHYT JIOKHBIMU? Hampu-
Mep, IeHbIu ¢ Baiero cuera B COepOaHKe MO OIMOKE OKaXKYTCS Ha Jpy-
T'OM CYeTe, B APYroM OaHKe U B IPYTro CTpaHe.

[Tox TepmuHOM T1eOcTHOCTH (integrity) moHnMaeTcst B3aMHAsT COTJIACO-
BaHHOCTh OTJENIBHBIX ()ParMEHTOB JAHHBIX U UX KOPPEKTHOCTh. A coria-
COBaHHOCTH (CONSISteNCy) o3Havaer, 4To BCe MOpIUK JaHHBIX B BJI moimk-
HBI OBITH €IMHOOOPA3HO CMOJICITUPOBAHBI U BKIIIOUEHBI B crcTeMy. KBamu-
(GuIMpoBaTh TaHHBIE KaK KOPPEKTHBIE MOKHO B TOM CJIydae, €CJId OHH J0-
CTOBEPHBI, TOYHBI U 3HAYMMEI [9].

HecornacoBaHHOCT, MEXy JaHHBIMH MOXET BO3HUKHYTH IO Pa3HBIM
npuarHaM. HecoriacoBaHHOCTh WJIM TIPOTHBOPEUYMBOCTH JTAHHBIX MOXKET
BO3HUKHYTh BCJIEACTBUE COOS CUCTEMBI — MIPOOJIEMBI C armapaTHbIM o0ec-
NEYCHUEM, OIMMOKHA B MPOTPAMMHOM OOECIeueHUH W T.I. PensimoHHas
CYDbB/]l 3amuinaer JaHHBIE OT TAKOTO THUIIA HECOTJIACOBAHHOCTH, TapaHTH-
pys, uro komanaa SQL nubo Oyaer BBINOJHEHA 10 KOHIIA, JTUOO OyaeT
MOJTHOCTHIO OTMEHEHA. JTOT MPOIECC HA3BIBAIOT YIPAaBJICHUEM TpaH3aK-
usiMu. JIro0ast omeparysi MaHUITYJIMPOBAHUS TAHHBIMHE, OCYIIICCTBIIICMAsI
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onepatopamu SELECT, INSERT, UPDATE, DELETE — 310 1 ecTh Tpasn-

3aKIus.

Jlpyro THUII LEIOCTHOCTH, HA3BIBAEMbBIM CYIIHOCTHOW LEIOCTHOCTHIO,
CBA3aH C KOPPEKTHBIM MPOEKTUPOBAHUEM 0a3bl JaHHBIX. CYyIIHOCTHAs 11€-
JIOCTHOCTH TpeOyeT, 9TOObl HM OJWH NepBUUHBINA Kitod He umen Null-3na-
YEHUS.

Tperuit TUI LEIOCTHOCTH HA3bIBAETCA CCHUIIOYHOM LIETOCTHOCTHIO, O3HA-
YaeT HENPOTUBOPEUYUBOCTh MEXKAY YACTIMU MH(OpMALUU, TOBTOPSIONIH-
MUCS B pa3HbIX Ta0nuiax. BaxkHo, 4T0ObI IPU U3MEHEHUH UH(POPMALINH B
OJITHOM MECTE, OHAa COOTBETCTBEHHO U3MEHSIACh U BO BCEX APYIMX MECTaX.
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3-ii nenb. Texnosorug ORACLE

TaTbsiHa Ipe OKHOM CTOsIIA,
Ha crekia xnagHbie apliana,
3aayMaBIINCh, MOS Iy,
[IpenecTHBIM MaTbYUKOM ITHCATA
Ha orymaHeHHOM cTeKiIe
3aBeTHEIN Benseab O na E.

A.C. Iywxun. Egeenuii Onecun, 2.3,

XXXVII
3.1. OT Moae/MpoBaHNsI TAHHBIX 10 MPUJIOKEHU

Kopnopamus Oracle BelltyckaeT psji IPOAYKTOB M ITOAJCPKHBACT TEX-
HOJIOTMH, KOTOPbIE OPHEHTHPOBAHBI Ha pa3pabOTYMKOB. ITO MHCTPYMCH-
Thl U Cpebl pa3pabOTKH, SI3BIKK M KOHIICTIIINH, KOTOPbIE MOTYT OBITh HC-
MOJIB30BaHbI B IPOIECCE MPOCKTUPOBAHMS, Pa3pabOTKH, TECTUPOBAHUS U
BHEJIPEHUSI ITPOTPAMMHBIX ITPOTYKTOB.

HanpagneHus, B KOTOPBIX pa3BuBaroTcs npoaykTel Oracle, MoxHo pas-
JICNIATD Ha CIICTYIOIINE TPYIIIIB:

web-pa3pabotka (MHTEepHET-IPUITOKCHUS );
java-pa3paboTka (JIeCKTOI-TIPHIOKECHHS );
SOA-pa3paboTka (MHTErpaius u yrpaBJCHUE);
database-pazpaboTtka (mporpammuposanue B CYB/).

DTO pazlieneHue JOCTaTOYHO YCIIOBHO, TaK KaK HEKOTOpPbIC MPOAYKTHI
MO>XHO OTHECTH OJHOBPEMEHHO K HECKOJBKUM TpymIaM, APYyrue MpoyK-
Thl ()YHKIIMOHAJILHO JIOMOJIHSIOT JPYr JApyra B pasHbIX rpymmnax, T. K.
MPaKTUYECKH BCE pacCMAaTpUBAEMble HaMH MHCTPYMEHTHI SIBJISIIOTCS 4a-
cteio emamHOM TutaTdopmer Oracle Fusion Middleware. DTo Gombinoi
IUTIOC, T. K. B3aUMOJCIHCTBUE PA3IUYHBIX KOMIIOHEHTOB KOHCTPYHUPYEMOU
NC yxe 0TIaXKeHO U ONMUCAaHO Mpous3BoAuTeNIeM. PacCMOTpUM HEKOTOpHIE
npoaykThl 1 TexHosoruu Oracle [14].

VYTpoieHHbId JKU3HEHHBIN UK pa3paOOTKU MPUIIOKEHUS BKJIIOYAET
saTh a3 [13]:

MOJICJIMPOBAHNE;
pa3paboTka;
TECTUPOBAHUE;
pa3BEPTHIBAHNUE;
MOHUTOPUHT.
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1 ¢a3za. MoaenupoBanne AaHHbIXx ¢ momombio SQL Developer
Data Modeler

Oracle SQL Developer Data Modeler — 3to xomruiekcHOE pelieHue,
MO3BOJISIIONIEE pa3padOTYMKAM MPOECKTUPOBAThH PEIISIIIUOHHBIE MOJIENIA B3a-
UMOCBSI3€il OOBEKTOB [IJI MOCJIEAYIONIETO MPEe0Opa30BaHUsI UX B IOJIHO-
ueHHble bJl. [TpoaykT mogaepKuBaeT JIOTUUYECKOE, PEISIIMOHHOE, MHOIO-
MEpPHOE MOJIEIMPOBAHWE W MOJEIMPOBAHUE THUIIOB JIAHHBIX, MpeaJiaras
BO3MO>XHOCTH MHOTOYPOBHEBOT'O MPOCKTUPOBAHUS M MOCTPOEHUS KOHIIET-
TyaJbHBIX JHArpamMM CYIIHOCTEW U cBsa3eu. Ilonp3oBarenn Moryr cosna-
BaTh, PaCIIUPATh U MOJIU(PUIUPOBATh MOJICTH, a TAKXKE CPABHUBATH UX C
YK€ CYIIECTBYIOITUMHU.

Mogenu JOaHHBIX SBJSIOTCS MOIIHBIMA KOMMYHHMKAIIMOHHBIMHU CPEJI-
CTBaMH, KOTOPbIE€ UCTIOJIb3YIOTCS MIPU MHUITMAIIMA HOBBIX MPOEKTOB, a TaK-
K€ TPU KOHCOIUAAIMM W OOHOBJICHMH CYILECTBYIOIIMX IMpoekToB. Data
Modeler mpemyaraer MHOXXECTBO (PYHKIIMOHAILHBIX BO3MOXKHOCTEH IS
MOJICJIMPOBAHUA JAHHBIX U 0a3 JaHHBIX, BKJIIOYAS

BusyaneHoe MoAenpoBaHUE B3aUMOCBSI3€M MEK]y CYIIHOCTAMHU — MOJ-
nepxkuBaeT Hotamu bapkepa m baxmana, 4yToObl pa3paOOTYMKU MOTIIH
NEPEKITIOYATC MEXKIY MOCISIMU U1l YIOBJIETBOPEHUS] MOTPEOHOCTEN
KJINEHTOB WJIW JIJIS1 CO3JAHUS U COXPAHEHUS PA3JIUYHBIX BU3YAIbHBIX MIPEA-
CTaBJICHUW MOJIEIIEH.

Yckopennoe npeodpazoBanrne ERD-Mozeneit B pesiiinoHHbIe MOACTH —
TpaHchopmalusi BceX MpaBUJl M PEIICHUM, CAETaHHBIX HAa KOHIIENTYyallb-
HOM YPOBHE, B PESIMOHHYIO MOJIENb, JAETAIN B KOTOPOH YTOUHSAIOTCA U
OOHOBJISIFOTCSI.

Paznenenuie pensuroHHON U (pU3MUECKOM MoOjeNel — MO3BOJISIET pas3pa-
OOTYMKAM CO3/1aBaTh OJIHY PEISIMOHHYIO MOJIETb Ui Pa3HbIX BEpCUi
0a3pl JAaHHBIX WJIM I pa3HbIX 0a3 maHHbIX, BKirodas Oracle Database,
IBM DB2 V7 u V8 mns mnardopm Linux, UNIX, Windows u OS/390, a
tak:xe Microsoft SQL Server 2000 u 2005.

[Tonupiit HAOOp PuU3MUECKUX OMpeneNeHUu aia 0a3 TaHHBIX — MOJAEP-
KUBACT Takhe (PU3NYECKUE OMpPEACIICHUs], KaK CEKIIMH, POJIU U TaOJIWIHBIC
IPOCTPAHCTBA JJII KOHKPETHBIX BEpCHl 0a3bl JAHHBIX B CPE/lax C Pa3HbI-
mu CYB]] oT pa3HbIx mpou3BOAUTENEH, oOecreurBas OOJIBIITYIO COTJIaco-
BAHHOCTbH U MOBBIIIIEHNE MPOYKTUBHOCTU pa3pabOTUHKOB.
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[Tponykt unrerpupyercs ¢ Oracle SQL Developer — momynspHbIM rpa-
¢uaecknum maCTpyMeHToMm Oracle mns pa3zpaboTku 6a3 maHHBIX, — YTOOBI
NPEOCTaBUTh pa3paboTIYNKaM BO3MOXXHOCTh OTKPBIBATH M TIPOCMATPH-
BaTh CO3/IaHHBIC paHEe CTPYKTYPHI, & TAaK)KE BBHITIOIHSITH 3aIPOChl U (Qop-
MHUPOBATh OTYETHI C HCIIOJIb30BAHNEM PEITO3UTOPHSI OTUETOB.

Pemenune Oracle SQL Developer Data Modeler noctymao s Bcex pe-
nakuui Oracle Database 119 u pab6otaer B cpemax Windows, Linux u Mac
OS X. Kpome toro, npemnaraercs Bepeus s Oracle Database 10g. Ipo-
IYKT JIAIIEH3UPYETCS TI0 ToJIb30Baremsim [14].

2 ¢aza. Paspaborka mnpuiaoxkenusi ¢ momompbio Oracle SQL
Developer u Oracle Application Express

Oracle SQL Developer — OecruiaTHbIi WHCTPYMEHT ISl HAIMCAHUS
SQL-3ampocos, pa3zpadborku PL/SQL makeros, npouenyp, GpyHKINH, Tpwr-
I'epoB | T. Il. DTOT MHCTPYMEHT HAIMCAaH Ha s3bIKE Java U sSBIIIETCS Kpocc-
miarpopmennsiM. Oracle SQL Developer muTterpupyercs ¢ APEX s
pa3pabOTKU U aIMUHUCTPUPOBAHHUS TPUIIOKEHUM.

Bosmoskaoctu Oracle SQL Developer:

MHTErpUpOBaHHas cpea pa3padoTtku b/1;
o0Jnery€HHbld UHTEp(Eic, ynmpolammuil 1 yaydliaoimuil pas3pa-
o6otky B/;

3amyck 1 HacTpoiika SQL;

pa3pabotka u otTiagka PL/SQL;

npocMoTp 00bekTOB b/;

MHTETPUPOBAHHAS yTUiIMTAa Murpanuu b/l;
BBITIOJIHEHHUE U CO3/ITaHUE OTUETOB;

IIPOCMOTP, CO3JAHUE U PETAKTUPOBAHUE NAHHBIX B b/I;
MHTETPUPOBAHHAS TTOAICPKKA YIIPABJICHUS BEPCUSIMU;
aKkcopT 00bekTOB b/ B SQL CKpUIITHI;

redeparus SQL ckpunToB u3 cioBapsi JaHHBIX;
YTeHUe U (popMaTUpoBaHUE TPACCUPOBOYHBIX (haiijIoB;
pacmmpsieMocTs yepe3 Java u XML.
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APEX sBisieTcss OecriaTHbIM ITPOAYKTOM, UHTErpupoBaHHbIM ¢ CYB/]
Oracle Database.

N3nauansno APEX npennaznavancs pis coznanuss HTML-untepdetica
K 0a3e naHHBIX. B HacTosimee BpeMs BhIMyIieHa 4-s BepCcusl MPOAyKTa, KO-
TOPBIM CTaJl TOJIHOIEHHOW CpeAol MPOCKTHUPOBAHUS M pa3paboTku Web-
OPWIOKEHUHN 10001 cioxHOCTH ¢ uHTerpupoBanHoit bI. Ha 6aze APEX
n OccrutatHoit penaknuu Oracle Database eXpress Edition (XE) moxHO
CO3/71aBaTh CalThl U TOPTAJIbI, KOTOPBIE HE TPEOYIOT 3aTpaT Ha JIUIICH3UPO-
BaHHE.

XapakTepHOil 0COOCHHOCTBIO 3TOM Cpebl pa3pabOTKU SBJISIETCS TO, YTO
IUI paOOTHI ¢ Hell He TpeOyeTCsl BRICOKOM KBanndukaiuy B Web-iporpam-
mupoBanuu U1 HTML-Bepctke. APEX npencrasisier co00il KOHCTPYKTOP
rOTOBBIX OJIOKOB caiita. DaKkTHUEeCKH, MHUHHUMAJIBHO ITOJATOTOBICHHBIM
MOJIB30BaTEIh MOJKET CO3/1aBaTh pabodue CalThl CO BCTPOSCHHBIMH CPEI-
CTBaMH ayTCHTH(UKAIMK U 0€301TaCHOCTH, COBPEMEHHBIM JIN3aHOM U HH-
TtepdeticoM. C Ipyroil CTOpPOHBI, 3TO TUOKUNA UHCTPYMEHT, U KBadu(UIIM-
POBaHHBIN Pa3pabOTUUK MOKET CO3/1aBaTh CTPAHUIIBI U CAUTHI JIFOOOTO AU-
3aifHa U CTPYKTYPHI.

HemanoBaKHbIM SIBJISIETCSI U TO, YTO PabOTOCIIOCOOHOCTh 3TOrO caiTa
OyleT MOIACp)KUBAThCI MOINHONM M HajaexHou Oas3or maHHbIx Oracle
Database. Caiiter u moptansl, pa3padoranasie Ha APEX, crmocoOHBI 00-
CIIy’KUBaTh COTHU IOJb30BaTelICH, T. €. OTBEUAIOT TPEOOBAHUSIM, MPEbSIB-
JSIEMBIM TI0 MacITabupyemMocty K MIHTepHET-TIpHitokeHusM [14].

B cocraB APEX BXozT ciieiytoiire 4eTbIpe OCHOBHBIX KOMIIOHEHTA.

Application Builder — cobcTBenHo cpema paspaboTku Web-ctpa-
HUII U OW3HEC-TIPaBUIL.

SQL Workshop — cpena ympaBneHuss oObekTamy 0a3bl JaHHBIX
(MHAEKCHI, TaOIUIIBI, PEJACTABICHUA U T. 11.). Bxitouaer mMactep co-
smaaus SQL 3ampocoB sl TONb30BaTeNNe, KOTOphIE HE 00JIaIaroT
3HAHMSAMH B s13b1Kke SQL.

Utilities — ummopT u skcmopt naHHBIX, reHepanus SQL-ckpunTos
Ha U3MEHEHUE CTPYKTYphI 0a3bl JaHHBIX, OTYETHI U BOCCTAHOBJICHHUE
yIAICHHBIX 00BEKTOB.

Administration — ympapieHHe IOJb30BATCIIIMUA, HACTPOMKAMHM,
mpaBaMu JOCTYIAa U IPOCMOTP OTYETOB.

APEX Bxitouaet B ce0sl ClIeIyIONMIIE BO3MOKHOCTH:
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Cpeda pa3paboTKu uMeeT IpocToi M 3¢ dEeKTUBHBIN Web-uHTep-
delic, T. €. I Havyayia pa3pabOTKU HE TpeOyeTcsl crienralIn3upoBaH-
HBIX Cpe€ll, pa3pabOTKa MOXKET BECTHCh C JIIOOOTrO0 KOMIIbIOTEpA C
web-6pay3epom;

MOMOIIIHUKH MHTPAIlid U3 HACTONBHBIX 0a3 JaHHBIX U DJIEKTPOH-
HBIX TaOJIHII;

BCTPOEHHBII MacTep TreHepaunu otueToB B (hopmate PDF;

UHCTPYMEHTBI JJI1 MHTErpauu u Web-cepBucamu;

00JIBII0€ KOJMYECTBO 11a0JI0OHOB MOJIb30BATEILCKOr0 MHTEP(ENCa;

MHTYUTUBHO-TIOHSTHOE yIPaBJICHUE PAO0OUYNM IIPOCTPAHCTBOM;

ynpasieHue oobekTamu 1no npuHuny Drag&Drop;

rpaduueckuit ToMONIHUK co3aanust SQL-3anpocos;

3aIUIIEHHOCTh JIAHHBIX CECCHU IOCJIe aBTOPHU3AIMH I0JIH30BaTE-
TS,

BCTpOeHHBIN pemakTop PL/SQL;

MacTep CO3aHUs AUarpaMM U OTYETOB Ha CaNTe;

noaaepsxka oosiee 20 sA3bIKOB, BKJIIOUAs PYCCKUI.

APEX sBisieTcsi kpocc-miiaTpOpMeHHON CHUCTEMOM, T. €. OH YCIIEIIHO
paboTtaeT kKak Ha ormepanuoHHon cucreme Windows, tak u Ha Linux,
Solaris, HP-UX, MAC OS u npyrux.

OpuuM u3 npocteimux npuMmepoB npumeHeHust APEX Ha npennpusituu
ABJISIETCSl MEPEXO0Jl OT HACTOJBHBIX 0a3 NAHHBIX U BJEKTPOHHBIX TaOJHI]
(marmpumep, MS Access, MS Excel) k web-nipeacraBnenuo 3Tux 6a3 u J10-
KYMEHTOB. JTO ObIBAa€T OYEHH MOJIE3HBIM, KOTJ]a HEOOXOIUMO OOECIIEUNTh
OJTHOBPEMEHHBIA JTOCTYI Il PEAAKTUPOBAHUS OAHOTO M TOTO K€ JIOKY-
MEHTa, 0OCOOEHHO KOTJia MOJb30BaTeNId HAXOATCA B TEPPUTOPHUATBHO y1a-
neHHbIx oducax. B APEX BcTpoeH MHCTpYMEHT KOHBEpTALMK U3 TaOJIMI
Excel B Tabmumpr Apex. ITociie KoHBepTaIMK 3TH TaOJHUIIBI CTAHOBATCS J10-
CTymHbl Ha KopnopatuBHoM WuTpaner- mnu MuaTepHeT-cante. [lomp3oBa-
TeNb MOJy4YaeT AOCTYI K TaKOW TaOJMIle TOCJE€ TOro, Kak BBOJUT UMS U
napoJip Ha caite. Takum 00pa3oM, MOKHO OpraHHU30BaTh COBMECTHYIO pa-
00Ty HaJl TOKYMEHTOM 0€3 MEPECHUIKH €T MO AJIEKTPOHHON MOYTE U T. .

PazpaboTtka B APEX MoXXeT BecTHCh Ha HECKOJIbKUX s3bIkax: PHP, Java,
PL/SQL. Ilpu paspaborke Ha PL/SQL, BHyTpeHHEM sI3bIKe 0a3bl JaHHBIX
Oracle Database, MoxHO 00oiTHCH 0€3 TPOMEKYTOYHOIO 3BCHA B BHUJIC
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web-cepsepa Apache (Oracle HTTP Server), HTML-koza Oynaer BelgaBaTh
HenocpeactseHHO CYDB/I.

®a3a 3. TecrupoBanue ¢ momourbio Oracle SQL Developer

OcHoBHBIC BO3MOKHOCTH [13]:
tectupoBanne SQL u PL/SQL;

IIPOBEpKa Pe3yJIbTaTa;

IPOCMOTP TUIAaHOB BhITTOTHEHUS SQL;
otrmanka PL/SQL;

IPOU3BOAUTEIHHOCTD;

aHaJIu3 TPACCUPOBOYHBIX (PaiiioB;
JUArHOCTHYECKOoe MOKphITHE Koja PL/SQL,;
Profiler ma ypoBHe cTpoku;
uepapxuueckuii Profiler.

®a3a 4. Pa3séprhiBaHMe

[Tpoxyxt: Oracle Enterprise Manager.
OcHoBHbIe Bo3MoxkHOCTH [13]:
pa3BEPTHIBAHUE;
00BbeKTHI B/1;
HavaJIbHbIC JAHHBIC;
IPHIIOKCHHUST,
NaTYINPOBAHUE;
MCIIOJIb30BAHUE CPABHEHUS CXEM;
reHepallys CKPUIITOB JIJIsl TaTYMPOBAHNS;
Application Express pa3sépTeiBaH¥e TPHUIOKSHIS;
MPWIOKEHUS pa3BEPTHIBAIOTCS Kak SQL CKpUMTHI;
PIIOKEHUE MOXKET BKIIFOUATh CO3/IaHNE OOBEKTOB 0a3bl JAHHBIX.

da3a 5. MOHMTOPUHT

[Tpoxykt: Oracle Enterprise Manager (OEM).

Oracle Enterprise Manager — KOMITJIGKC CPEJICTB JIIs [ICHTPAJTN30BaHHO-
ro ymnpabpJICHUA CUCTCMAMH, CO3AAHHBIMHU Ha OCHOBC IIPOAYKTOB OraCIe,
BKJIFO4as 0asbl JaHHBIX, cepBephbl npuioxkeHudt, HT TP-cepBepsi, HTEP-
HCT-IIPUJIOKCHUA U T. .

OEM BkJr04Uaer B ceos:

Oracle Management Service (OMS) — yrpasasroniuii cepsep, pea-
nu3yronui Bcro Joruky padorst OEM. Ilons3oBaTenu padoTaroT C
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OEM uepe3 Web browser mo mporokoiry http/https, ucronas3yst uH-
Tepdeiic, npenoctaBiasiembiii OMS. VYnpapnsomuii cepBep HUMeeT
CBOHM PEMO3UTOPUH, TJI€ OH XPAaHUT HEOOXOJUMYIO sl pabOThl MH-
dbopMaliio 0 BCEX YNPaBIsIEMbIX 00bEeKTax. Peno3utopuil XxpaHUTCS
B BJ] Oracle.

Oracle Management Agent (OMA) — nomkeH OBITh YCTaHOBJICH U
paboTaTh Ha KaXXIOM Yy3Jie, Haxojsiemcs noja ynpasiaeHuem OEM,
OMA BBITIONHSIET 3aJaHUS, KOTOPBhIE HCXOAAT OT YIPaBIISIOIIETO
cepBepa. BelmoaHeHne 3TUX 3aaHuil MOYKET IIPOMCXOIUTh B 3apaHee
yKa3aHHbIE MOMEHTHI BPEMEHU WJIM C ONpPEICIICHHON IMepHOIUIHO-
CTBIO.

Oracle Enterprise Manager Grid Control — cpenctBo ympaBieHus
Oracle Grid.

Oracle Enterprise Manager Database Control — o6neruéunas Bep-
cuss OEM Grid Control, npenna3HadyeHHas 18 YIPaBICHUS TOJBKO
OJTHUM 3K3eMIUIPOM WM OJHUM KiactepoM 0Oa3 manHbix Oracle,
yCTaHABJIMBACTCS TIO0 YMOJTYAHUIO C KaKaon 6a3oi manubix Oracle.

Oracle Enterprise Manager 10g Application Server Control — 06-
neruéunas Bepcuss OEM Grid Control, npenHa3HaueHHas s yIpas-
JI€HUSI TOJBKO OJTHUM 3K3EMIUISIPOM WM OJHHUM KJIACTEPOM CEPBEPOB
npunoxennit Oracle, ycraHaBiauBaeTcs MO0 YMOJIYAHUIO C KaXKIbIM
Oracle Application Server.

OcHoBHBIC Bo3MOkHOCTH [13]:

MoHUTOpUHT SQL;

Active Session History (ASH);

Active Workload Repository (AWR);
SQL-omepaTopsl ¢ Beicokoi Harpy3koi (Top SQL);
JIOTO BEIIOJIHrommiics SQL,;

mouutopuHT Application Express npuosxeHui;
UCIIOJIb30BAHNUE;

MPOU3BOAUTEIHHOCTD;

MEJJICHHO PabOTaloIIUe CTPAHUII.
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3.2. YcranoBka JDK

Jlns pabotel MHOTMX Tiporpamm, B ToM umcie Data Modeler, Oracle
SQL Developer neooxomumsl JRE mim JDK.

Java, JRE, JDK? Yto 3710 Takoe? Java — OOBEKTHBIN S3BIK MPOrpam-
MUPOBaHUSI, pa3pabOTaHHBIM KoOMMIaHuell SUn Ha ocHOBe si3blka C++.
KomnaHusi mpenocTaBisieT Ha CBOEM CaiTe Jisi CBOOOHOIO JIOCTyMa Crie-
uduKaIyo sA3pIka (ONMMCHIBAIONIAS JICKCHUKY, THITBI JaHHBIX, OCHOBHBIC
KOHCTPYKIIMH) U MHCTPYMEHTAJIbHBIE CPEACTBA Pa3pabOTKH MPHIIOKESHUN
— Java Development Kit (JDK).

['maBHas 3amada, KOTOPYHO MpecieoBaIM pa3pabOTYMKHA — CO3JIaHHE
HAJISKHOTO IAT(HOPMO-HE3aBUCHMOTO OOBEKTHOTO SI3bIKa, KOTOPBIN I103-
BOJIST ObI  pa3padaThIBaTh HEOOJBIINE MOOMIIBHBIC MTPHIIOKCHHS U1 WeD
— amierel. TexHoiorus pa3paOOTKM W HUCIOJIb30BaHMS jaVa-arlieToB
OCHOBaHa Ha JIBYX CTaHJIaPTHU30BAHHBIX KOMIIAaHWEH KOMITOHEHTaxX: Ha MO-
OwIbHBIX Java-0alT komax — Qopmare npeACTaBiICHUS PE3YIbTATOB
KOMIIMJISAIIAN MCXOJHOTO MPOrPpaMMHOTO KOJia java-arieTa — U Ha CIICIIH-
¢ukanuu BUpTyanbHOH MamuHbl Java (JVM) — uaTeprperaTrope MOOUIIb-
HBIX java-0alT koi0B. CKOMITMIUPOBAHHBIC AIUICTHI JOJDKHBI XPAHUTHCS
Ha Web-ceprepe. VX BBI30B Ha MaIlMHy KJIMEHTa oOecIiedrBacTCs Opayse-
poM nipu ripocMoTpe HTML-cTpanutipl, B KOTOPO#l ¢ TOMOIIBIO CIICIIHATIh-
HBIX TErOB BCTPOEH BBI30OB aruieTa ¢ nepenayei emy (akTUYECKUX Mapa-
MmeTpoB. [locie BbI30Ba MOOMJIBHBIX java-OalT KOJOB Ha CTOpoHY Web-
KJIMEHTA UX HCTOJIHeHHE ocyiecTBisieTcss JVM, BcTpoeHHOM B Opaysep.

Hapsimy ¢ ucmonp30oBaHMEeM java Il CO3J@HHS aIllIeTOB IMUPOKO KC-
TIOJIB3YFOTCSI CUCTEMBI TIPOTPaMMUPOBAHHMS C BXOIHBIM SI3BIKOM jaVa, OCHO-
BaHHbBIC HA TPAJUIIMOHHON TEXHOJIOTHH.

HNutepec k Java ObuT Takyke OOYCJIOBJICH MMOSIBIICHUEM TaKUX TEXHOJIO-
ruii, kak J2EE, Bxmouas JSP (Java Server Pages), J2ME caenammx Java
HamOoJiee MOMyJIsIpHOM MIaTGOpMON sl CO3/IaHUsI KOPIMOPATUBHBIX pe-
IIEHWM, MOJJEepKUBAEMOM MouTh BceMu mpousBoautessiMu I10. OcHos-
Hasi cepa nMpUMEHEHHs Java — 3TO MPUJIOKEHUS MaciiTaba mpearnpusThs
¥ MHOTO3BEHHBIC pacIpe/iesieHHbIe CHUCTEeMbl, Oasupyronuecs Ha J2EE-
COBMECTHUMBIX CEpBEpax MPUIOKECHUM.

B 1999 r. Sun o0bsiBUIIa 0 pa3aeneHuu pa3BuTHs miatrgopmel Java 2 Ha
Tpu Harpaienus: Java 2 Platform Standard Edition (J2SE); Java 2 Plat-
form Enterprise Edition (J2EE); Java 2 Platform Micro Edition (J2ME).
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J2SE mnpennaznauvaercs NI MCIONB30BAaHUA Ha pabOYMX CTAHIUAX M

[1K. Standard Edition — ocHoBa TexHonorHM Java u npsimoe pasputue JDK
(cpeacTBo pa3paboTunka ObLIO epenmMeHoBaHo B j2SdK).

J2EE coaepxuT Bce HEOOXOAMMOE JIJIsi CO3/aHMsI CIIOKHBIX, BRICOKOHA-
JSKHBIX, pacIpe/IeICHHBIX CEPBEPHBIX MpriiokeHuid. Enterprise Edition —
sT0 HAabOp MOIIHBIX OnOMMoTeKk (Hampumep, Enterprise Java Beans, EJB) u
npuMep peanmzanuu iatGopmel (cepBepa mpuiiokenui, Application
Server), xoTopas X HOJICPKUBACT.

J2ME sBnsercs yceuenmem Standard Edition, uToOb1 yaoBIeTBOPSTS
KCECTKUM aIllapaTHBIM TPeOOBAaHUSAM HEOONBIINX YCTPONCTB, TaKMX Kak
KapMaHHbIC KOMITBIOTEPBI U COTOBBIC TeJIS(DOHBI.

B 1997 roma Sun mauana npemiarats Java Runtime Environment (JRE)
— cpeay BBINOJHEHHS Java. DTO MUHHMMAJIbHAS peaju3aliis BUPTYalbHON
MAIlIMHBI, HEOOXOAMMasl JUIsl UCIIOJIHEHUS Java-IPUIIOKEHUH, 0e3 KOMIIH-
JSTOpA U APYTHUX CPEICTB pa3paboTku. Eciy monb3oBaTellb X0YeT TOJIbKO
3aImyCKaTh MPOrPaMMBbl, 3TO UMEHHO TO, YTO €My HYKHO.

JDK nonroe BpeMsi ObUI0 0a30BBIM CPEJICTBOM Pa3pabOTKU MPHIIOKE-
Huil. OHO HE COMEPKUT HUKAKUX TEKCTOBBIX PEIAKTOPOB, a OINEPUPYET
TOJILKO YK€ CYIIECTBYIOIUMH java-gaimamu. KoMmuisiTop mpencTaBieH
yruuTol javac (java compiler). BupryanbHas mammHa peani3oBaHa Ipo-
rpaMMoii java. JIJis TeCTOBBIX 3aITyCKOB alllIETOB CYIISCTBYET CICITHAIIb-
Has yTuimTa appletviewer. Hakoner, st aBTOMaTHYECKOM TeHEpaIuu J10-
KyMEHTAI[MH Ha OCHOBE UCXOJHOr0 KOJia MpujiaraeTcs cpeactno javadoc.

I'ne B3sath? KommiekT pazpadborurka JDK GecrimaTHo pacmpocTpaHseT-
csi ¢ caifra http://java.sun.com/javase/downloads/index.jsp

1. 3amyctute Java u y3Haiite ee Bepcuto: Beioepure Ilyck, [Iporpammel,
BbINOJHUTH, BBEAUTE KOMaHAy CMd, B OTKPHIBIICIHCS KOHCOJIM BBEIANTE
KOMaHJIy java -version.Eciu cooOrieHne kak Ha puc. 1, To He00X0 MO
YCTaHOBUTH |aVa, TO €CTh BBIMTOJIHAEM ITYHKT 5. Eciu cooOienue
IPUMEPHO KakK Ha pHC. 2, TO java y)Ke yCTaHOBJICHA.

e CIAWINDOWS\system32\cmd. exe

Microsoft Windows BF [Bepcua 5.1.26001
¢G> Kopnopauva Makkpocoor,. 1785-2001.

C:xDocuments and SettingssAdministrator*java —-version
HE ABAAETCA BHYTPEHHEW MAHM BHEUWHEW
KOMAHNOW, MCNOAHAEMOW NPOrpaMMod HAM MAKETHHM GAMAOHM.

C:»Documents and Settings“Administrator>

Puc. 1: Java ne ycmanoenena


http://java.sun.com/javase/downloads/index.jsp
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2. 3anycTute ycTaHoBKY: BeiOepuTe jdK-6u20-ea-bin-b02-windows-

1586-01_apr_2010.exe, M2.
3. Pazpabotunku nmporpaMmbl IPUBETCTBYIOT Bac, BbhioepuTe Next.

4. B oxne License Agreement mpeiaractcst 03HAKOMHUTBCS C
yCJIOBUSIMM JIMIICH3MOHHOTO CoTJalieHus, Bbioepute Accept>.

6. B okne Custom Setup npesiaraercst BBIOpaTh MPOrpamMmbl AJis
YCTaHOBKH, BBIOEPUTE 110 YMOJTYAHUIO, TO €CTh BCE, 00OpATUTE BHUMAaHUE
Ha katayor C:\Program Files\Java\jdk1.6.0 20 rae Oynet pa3meniaThcs
npuioxenue, Haxmute Next.

7. Ilocne 3aBeprieHns yctaHOBKU: BeIOepuTe Finish.,

8. Borigute B karajor jdk1.6.0 20, Tam 70KHBI OBITH CIICTYOIIHE
nanku: bin (31ech HAXOAATCSI OCHOBHBIC YTHUIIMTHI, HAITPUMEP KOMITUIISITOD
n JVM); demo (mpumeps! mporpamMm); jre ((paitiibl, IMECIOIINE OTHOIICHUE
HenocpeacteeHHo k JRE); lib (6ubmmorexn JDK). Kpome Toro 31ech
TaKKe JTOJKCH OBITh (haids Src.zip. B Hem HaxoaaTCst ICXOAHBIE KOJIa
OMOMOTEK, KOTOPBIC BBI TIPH KEJIAHUN MOYKETE H3yIUTh CAMOCTOSTEILHO.

9. [lepesarpy3ure KOMIBIOTED.

10. 3ammycTure Java n mpoBepbTe ee Bepcuro: Beioepute Iyck |
IIporpammebl | Bemosanuts, Habeputre CMd, B OTKPBIBIICHCS KOHCOJH
BBEIUTE KOMaHIy: java -version

Eciu pe3ynbTaT NpuMEpHO TaKOW KaK Ha PHUC. 2, TO BCE YCTAHOBIICHO
MPaBUJIBHO.

e Command Prompt

icrosoft Windows WP [Bepcua 5.1.2600]
C? Kopnopauwa Madkpocoor,. 17852001 .

sDocuments and SettingssAdministrator>java —wersion

java version "1.6.0_20-ea’

avatTH> SE Runtime Environment Chuild 1.6.0_20-ea—hi2>}

ava HotSpot<TH>» Client UM <bhuild 17.0-bi2, mixed mode. sharing

sJDocuments and SettingssAdministrator’

Puc. 2 Java ycmanosnena
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3.3. Yeranoska JDK (Linux)

3arpyxaem JDK CcO CTpaHULIbI
http://java.sun.com/javase/downloads/index.jsp
YcTaHaBIrBaeM jdk-6u20-linux-1586-rpm.bin 0  WHCTPYKIUH

http://java.sun.com/javase/6/webnotes/install/jdk/install-linux-self-
extracting.html

11. Crxommupyiite jdk-6U6-linux-i586-rpm.bin B karamor
/home/student/3arpy3ka B koTopom Student mmeer npaBa Ha 3aITHCh.

12. 3amycTuTe KOHCOJIb: BbIOepuTe Y THINTHI, KoHcoab Tepmunasibl

13. BoiiuTe Mo4YTH KaK aIMHHHCTPATOP: BBEAUTE KOMaH Ty SUdO Su

14. CMeHHTE TEKYIINI KaTaJloT: BBEAUTE KOMAH/TY

cd /home/student/3arpy3ka

15. IIpoBepbTe, /1€ BI: BBEAWTE KOMaHy S

16. YcTaHoBuTe npaBa Ha BBHITOJIHEHUE C TIOMOITHLI0 KOMAaH/IbI:

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

Ecimm xoMaHaa BBIOJIHEHA, TO COOOIICHUN HE JOJDKHO OBITh. Ecim mo-

SBUJIOCh COOOIIIEHHE O OIIMOKEe, WUCIPaBbTE U 3aHOBO BBIMOJHINTE KO-

MaHy.
17. 3anmycTuTe YCTAaHOBKY C TOMOIIbIO KOMaH/IbI:
Jjdk-6u6-linux-i586-rpm.bin
18. TIpocMOTpUTE TULIEH3MOHHOE COTJIAIICHUE, TPOJIUCTHIBASI CTPAHUIIBI

Haxxutrem Enter, BeiOepute Yes, HaOMogalTe MPOIECC YCTaHOBKH.

19. CmeHHnTE TEKYIIMIA KaTaior: BBeauTe komanay cd /usr/java/
20. ITpocMoTpHUTE KaTajor: BBEAUTE KOMaHy IS.
21. 3amycTuTe java-mporpaMmy: BBEIUTE TPU KOMaHIbI
cd /usr/java/jdk1.6.0_06/demo/jfc/SwingSet2
chmod +x SwingSet2.jar
ISwingSet2.jar
HabmromaiiTe kpacorTy.
3.4. Ycranoska Data Modeler

3arpyxaem datamodeler-3.1.4-710.zip co cTpaHuIs!


http://java.sun.com/javase/downloads/index.jsp
http://java.sun.com/javase/6/webnotes/install/jdk/install-linux-self-
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http://www.oracle.com/technetwork/developertools/datamodeler/downlo

ads/index.html

1. PazapxuBupyiire datamodeler-3.1.4-710.zip B kaTayor
c:\datamodeler

2. 3amycture CASE-cpenctBo: otkpoiite katanor c:\datamodeler,
BeIOepuTe datamodeler.exe, M2.

3.4. YcranoBka Data Modeler (Linux)

Ycranoounsi ¢aiin datamodeler-2.0.0-584-no-jre.zip He cogepxut
JRE. TToaromy Hano ycranoButs JRE. ITpu nHeoOxonumoctu B (aitie
datamodeler.conf u3 karanora \datamodeler\bin reo6xoaumo ykaszats
SetJavaHome. (SetJavaHome /usr/java/jdk1.6.0_20)

1. PazapxuBupyiire datamodeler-2.0.0-584-no-jre.zip B xaraior
/opt/datamodeler/

2. Jlnsa coemuuenus ¢ Oracle 10g XE penaktupyem daiin
/datamodeler/datamodeler/bin/datamodeler.conf, no6aBissem cTpoky

AddVVMOption -Duser.region=US
3. 3ammycture CASE-cpencTBo: oTkpoiiTe katanor /opt/datamodeler/,
BeIOepuTe datamodeler.sh, M2
3.5. ¥Ycranoska Oracle SQL Developer

3arpyxaem sqldeveloper-3.2.20.09.87.zip co crpaHmIIb!
http://www.oracle.com/technetwork/developer-
tools/sgldeveloper/downloads/index.html

Oracle SQL Developer sxmouaer JDK1.6.0_35.

1. PazapxuBupyiire sqldeveloper-3.2.20.09.87 B karamor
c:\sqldeveloper

2. lns coemuuenus ¢ Oracle 10g XE penaktupyem aiin
/sqldeveloper/sqldeveloper/bin/sqldeveloper.conf, no6assiem cTpoky

AddVMOption -Duser.region=US

3. 3ammyctute CASE-cpenctBo: oTkpoiiTe katanor c:\sgldeveloper,
BeIOepuTe Sqldeveloper.exe, M2

3.6. Ycranoska Oracle SQL Developer (Linux)


http://www.oracle.com/technology/software/products/sql/datamodelerpatch1.html
http://www.oracle.com/technology/software/products/sql/datamodelerpatch1.html
http://www.oracle.com/technology/software/products/sql/datamodelerpatch1.html
http://www.oracle.com/technology/software/products/sql/index.html
http://www.oracle.com/technology/software/products/sql/index.html
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YcranoBounsiii daiin sqldeveloper-1.5.54.40-1.noarch.rpm

(sqldeveloper-2.1.1.64.45-1.noarch.rpm) ue coaepxut JDK. IToatomy
peBapUTENIbHO HaJl0 ycTaHOBUTH JDK.

1. BemomuuTe yctaHoBKy: BbeiOepute Sqldeveloper-1.5.54.40-
1.noarch.rpm, M2.

2. BBINMOTHATE YCTAaHOBKY C IMOMOIILI0 KOMaH el Pm -Uhv
sqldeveloper-1.5.54.40-1.noarch.rpm

3. lnsa coemuuenus ¢ Oracle 10g XE pemaktupyem daiin
sqldeveloper.conf, mobasisiem cTpoky

AddVMOption -Duser.region=US

4. I1pu HeoObxoaumocTu peaaktupyeM daiin sqldeveloper.conf,
100aBJISIEM CTPOKY
SetJavaHome /usr/java/jdk1.6.0 20

5. 3anyctutre CASE-cpeicTBO: BHIMOJHUTE KOMaH/IbI

cd sqgldeveloper
sqldeveloper

HpI/I 3aITyCKC MOJKCT ITOABUTCA omunoKa:

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

6. Jly1s1 ucripaBiieHUst OIIMOKHY CO3AaiiTe KaTaaor KOMaH0M:
mkdir -p ~/.sqldeveloper
7. Co3paiite mycToi ¢aitir komanmoii: touch ~/.sgldeveloper/jdk
8. BeimonanTe pegaktrpoBanue (daiiina jJdk 1o6aBuB B HEro
lusr/java/jdk1.6.0_20
3.7. Ycranoska Oraclel0g XE

JIJis ycTaHOBKH HE0OX0 MM 00beM OllepaTHBHOM maMsaTu: 256 megabytes
MUHUMYM, 512 megabytes pekoMeHayeTCs.
JIJis ycTaHOBKHM HE0OX0IMM 00beM jkecTKoro aucka: 1.6 gigabyte munm-
MYM.

3arpyxaem OracleXEUniv.exe co cTpaHMIIbL:
http://www.oracle.com/technetwork/database/express-
edition/downloads/index.html

1. Bxogum B Windows kak 1mojip30BaTellb ¢ IpaBaMH aJMUHUCTPATOPA.


http://www.oracle.com/technetwork/database/express-
http://www.oracle.com/technetwork/database/express-
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2. 3amyckaeM yctaHoBKy: BeiOepute OracleXEUniv.exe, M2.
3. B okae Oracle Database XE - Install Wizard welcome BriGepute
Next.

4. B oxne License Agreement seioepuTte | accept... u Haxxmute Next.

5. B okae Choose Destination Location Beibepure KaTanor mo
ymoJtuanuto, Haxxmute Next.

6. B oxne Specify Database Passwords Beeaure napois student2010 u
ero nmoaTBepkaeHue Student2010, xoTopkIi HCITONB3yeTCs IS JJOTHHOB
0a3bl JaHHBIX SYS 1 System. Haxxmute Next.

7. B okHe SumMMary mpocMOTPUTE HACTPONKH YCTAHOBKH U HAKMHUTE
Install. HabGmroaiiTe porecc ycTaHOBKH.

8. B oxne Install Shield Wizard Complete BriGepute Launch the
Database homepage, naxxmute Finish.

9. B okHe Opay3epa Ha JOMAIITHEH CTPaHUIE BOMIUTE B CHCTEMY: B IIOJIE
Username sseaute System, B mone Password seeaute student2010,
Haxxmute Login.

10. AxtuBupyiite TecroByio b/I: Beioepute Administration, Database
Users, BeiOepute hr, B mone password Beeaute hr, B mome confirm
password Beeaute BBeauTe hr, B cmcke account status Beioepute
unlocked, naxmure alter user.

11. Co3zpnaiiTe cBOIO YUEeTHYIO 3anuch: BeIOepuTe Administration,
Database Users, Beibepure create, B mojie USername BBeIuTe CBOM
JoruH, Hanpumep, SOK0, B mose password BBeaure SOKO, B moie
confirm password Beenute SOKO, B crimcke account status Beioepute
unlocked, B o6stactu roles BeiOepuTe IpaBa aMHUHHCTPATOPA TAJIOYKOH
connect, resorce, dba, HaxxmuTe create,

12. Beiiiute U3 cucTeMsl: HaxxMuTe Logout.

13. Hactpoiite CYB/I: Beibepute Ilyck, [lanens ynpaBiieHus,
AnvunucrpupoBanue, Ciay:xobl, Beioepute OracleServiceXE,
Bb10epuTe MII, BriOepuTe CBolicTBAa, B cricke Tum 3amycka BeiOepute
Bpyunyro, Haxxmute JlaaHo.

14. Tlepe3arpy3ute KOMIbIOTED.

15. 3anycture CYB/I: Ilyck, IIporpammel, Oracle Database 10g
Express Edition, Start Database.
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J10KHO MOSIBUTHCS B OKHE COOOIICHHE:

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

3aTpeboBaHHas CTyk0a y)Ke 3allyIeHa.
C:\oraclexe\app\oracle\product\10.2.0\server\BIN>net  start
OracleServiceXE

Cayxo0a "OracleServiceXE" 3anmyckaercs...........
Cayxo0a "OracleServiceXE" ycneniHo 3amyreHa.

16. BoiinuTe B cucteMy moj; cBouM JioruHoM: Beioepute Ilyck,
Iporpammsbl, Oracle Database 10g Express Edition, Go to Database
Home page, B mose Username BBeauTe CBOM JIOTHH, Harpumep, SOKO, B
noJie Password Beenure SOKO, Hasxkmute Login.

17. Beriigute U3 cuctembl: HaxkmuTe Logout.

18. 3ammycture Oracle SQL Developer: Beibepure Ilyck | [Iporpammsi |
sqldeveloper.

19. Co3naiite coenunenue: Beioepute Connections, MII, BeioepuTe New
connection, B mosie Connection Name Beeaute 10hr, B mosre Name
Beeaute hr, B mosie Password seenure hr, B mosie hosthame Beeaure
localhost, B monie SID BBenute Xe, Haxxmure Test, ecinu coodmeHust 0o
omuoOKe HeT, To HaxkmuTe Connect.

20. ITpocMoTpuTE TAOIUITBI CXEMBI NI B JIEBOM OKHE, B JiepeBe 00BEKTOB
BeIOEpHTE IUTIOCKK Y Tables, momkHO OBITh ceMb TaOJIHII.

3.8. ¥cranoska Oraclel0g XE (Linux)

JIJIs ycTaHOBKM HE0OX0IMM 00beM OllepaTHBHOM maMsaTu: 256 megabytes
MUHUMYM, 512 megabytes pekoMeHyeTCs.
JIJIs ycTaHOBKM HEOOX0IMM 00beM jkecTKoro jaucka: 1.5 gigabyte munm-

MYM.
Jliis yctaHoBKa TpeOyroTCs ciemyrorue onommoteku: glibc release 2.3.2
libaio, release 0.3.96.

21. TIpoBepsieM ycTaHOBIJIEHHBIC OnOMMoTeKu: Pm -ga | grep libaio
Pesynbrat gomxeH 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. IlpoBepsieM ycTaHOBJICHHBIC OnOmMoTeku: rpm -ga | grep glibc

Pe3ynbTat gomxeH ObITh TAaKOM:

glibc-devel-2.9-0.20081113.5.3mnb2

glibc_Isb-2.4.7-4mdv2009.1

glibc-2.9-0.20081113.5.3mnb2

3arpyxaem oracle-xe-univ-10.2.0.1-1.0.i386.rpm co cTpaHuIbI:
http://www.oracle.com/technetwork/database/express-
edition/downloads/index.html

23. Bxoaum B cucTemy ¢ rpaBamu oot.

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

Haunnaercsa YCTAaHOBKaA. Tloocomoexka nakemosg 05 YCMAHOBKU. ..
Cucrema IIPOBCPACT 00BEM KECTKOT'O JAHCKaA, OHepaTI/IBHOfI IHaMATHU U
swap-pazaena. [Ipu HeoOX0IUMOCTH BBIBOJSTCS PEKOMEHIAIINH.
Hampumep, 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 koHI11€ BRIBOAUTCS
Executing Post-install steps...

You must run ‘/etc/init.d/oracle-xe configure' as the root user to

configure the database.

25. BemonauTe koHpurypuposanue: /etc/init.d/oracle-xe configure

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

27. Ha 3ampoc Specify a port that will be used for the database
listener [1521]: naxxmute 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
sBeaute Student2010.

29. Ha 3anpoc Confirm the password: nosropure Box Student2010


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

KondurypanpoBanue 3akaH4YMBaETCA.

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 qaHHBIX KOMaHIOK:

/etc/init.d/oracle-xe restart

32. OctanoBure listener u 6a3y qaHHBIX KOMaHIOK:

/etc/init.d/oracle-xe stop

33. Hactpoiite Oracle Database XE Server Environment Variables:

OTKpOﬁTe KaTaJjior

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

34. YcTaHOBUTE BO3MOKHOCTD MOJIKIIOUYEHHUS YAAICHHOTO KIMEHTA.
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 cTpaHHIIbI
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http://www.oracle.com/technoloqgy/products/database/application expres

s/download.html

1. 3anmyctute CYB/I: Iyck, IIporpammsbl, Oracle Database 10g Express
Edition, Start Database

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

3ampebosannas ciyxcoa yace 3anyueHa.

s eviz306a oononnumenvrot cnpasku Habepume NET HELPMSG 2182,
C:\oraclexe\app\oracle\product\10.2.0\server\BIN>net start OracleSer-
viceXE

Cnyorcoa "' OracleServiceXE" zanyckaemcsi............

Cnyarcoa "OracleServiceXE" ycnewno zanywena.
C:\oraclexe\app\oracle\product\10.2.0\server\BIN>

OoOpatute BHUMaHwMe, 9To ciayx0a "OracleServiceXE" nomkHa ObITH
YCIICIITHO 3aIyIeHa.

2. OTKpoOWTE KaTajaor
C:\oraclexe\app\oracle\product\10.2.0\serverANETWORK\ADMIN,
oTkporite daiin sqlnet.ora u 3akOMEHTUPYHTE CTPOKY

SQLNET.AUTHENTICATION_SERVICES = (NTYS)

JuctpuOyTtuB npeactasiset coooit ZIP-apxus ¢ Tekctamu SQL-CKpUIITOB
co3nanus o0bekToB APEX B 0aze nanubix. Takxke B apXuB BXOIAT (asibl
U300paKeHUIA.

3. PacnakoBriBaeM apex_4.0.2.zip wa auck D:. ApeX daiiibl
HaxoauThes B Katanore D:\apex_3.1.2\apex.

4. Otkpotite karasor D:\apex_3.1.2\apex u ckonmupyite KaTaaor apex
Ha TUCK C: ApeX (aiiibl JOJDKHBI HAaXOAUThCs B KaTanore C:\apex.

5. B xomaHHO# cTpoke BBeauTe komaHay: sqlplus /nolog
6. B sqlplus BBeauTe komany: connect sys as sysdba
7. Ha 3anpoc naposs BBeaute: student2010

8. Co3znaiite TaOIMYHOE TPOCTPAHCTBO:
CREATE TABLESPACE APEX datafile
'C:\oraclexe\oradata\AXE\APE X.dbf"
SIZE 500M


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

9. CoznaiiTe TaOIMIHOE MPOCTPAHCTRBO:
CREATE TABLESPACE APEX_FILES datafile
'C:\oraclexe\oradata\AXE\APEX_FILES.dbf'
SIZE 500M
EXTENT MANAGEMENT LOCAL
SEGMENT SPACE MANAGEMENT AUTO;

10. 3akpoiite sqlplus

11. YcranoBute padouuii kataior s SCIplus: B koMaHIHOM CTpPOKE
BBeauTe Cd c:\apex

12. B xomaHiHO#M cTpoke BBeauTe komauay: sqlplus /nolog

13. B sqlplus BBemuTe komanmy: connect sys as sysdba

14. Ha 3anpoc napois BBeaute: Student2010
15. 3ammycTture ycranoBky: @apexins APEX APEX_FILES TEMP /i/

VceranoBka unet 15-20 mun. Xaure.

B KoHIIe T0JIKHO TOABUTCH Takoe!

Upgrade completed successfully no errors encountered.
-- Upgrade is complete -----------=--==mmmmmmmm 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. YcranoBuTe padounii kataior 1 SqIplus: B koMaHHOM cTpoke

BBeauTe: cd c:\apex
17. B xomaHaHO# cTpoke BBeauTe komauay: sqlplus /nolog

18. B sqlplus BBemuTe komanmy: connect sys as sysdba
19. Ha 3anpoc mapois BBeaute: Student2010
20. 3amycTuTe KONMpOBaHKE KapTHHOK U ckpurToB: @apxldimg.sql c:
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Jlos1:kHO 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 mapois: @apxxepwd.sgl studentfub
Session altered.
...changing password for ADMIN

PL/SQL procedure successfully completed.
Commit complete.

3.10. Yeranoska APEX (Linux)

1. Pa3omokupyem ydeTHYIO 3amuch Oracle, koropas Oblia co3maHa mpu
ycraHoBKe oracle.

2. B xomanHOM cTpoke BBeauTe komanay: sqlplus /nolog

3. B sqlplus BBeuTe kOManIy: connect sys as sysdba

4. Ha 3anpoc nmapo:s seeaute: student2010

5. Coznmaem pabouee MPOCTPAHCTBO:
CREATE TABLESPACE APEX datafile
'{usr/lib/oracle/xe/oradata/XE/APEX.dbf"
SIZE 500M

EXTENT MANAGEMENT LOCAL
SEGMENT SPACE MANAGEMENT AUTO;

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

6. Konnpyem katajior apex B KaTajor mmojib3oBares oracle.

7. OTkpeIBacM KaTasior apex u 3amyckaeM sqlplus /nolog

8. B sglplus BBeauTe komaHy: connect sys as sysdba

9. 3amycrute ycranoBky: @apexins.sql APEX APEX_FILES TEMP /i/

10. 3amycTuTe KOMMPOBAHUE KAPTHHOK U CKPUTITOB:
@apxldimg.sgl /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
'fusr/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 napoib: @apxxepwd.sqgl studentfub

Session altered.

...changing password for ADMIN

PL/SQL procedure successfully completed.
Commit complete.

12. Beikmowaem cucremy: 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 Oraclelly XE mna Windows 7 Professional
Edition, 64-bit

J1J1s1 ycTaHOBKHM HEOOXOMM 00bEeM OnepaTuBHON mamsTu: 256 M6
MUHUMYM, 512 MO pekoMeHTyeTcsl.

JI71s1 ycTaHOBKM HEOOXOUM 00bEM KeCTKOro aucka: 1.5 I'0 MuHuMyM.
Onepanmonnas cuctema: Windows 7 X64 - Professional, Enterprise,
Ultimate Editions, Windows 8 - Pro and Enterprise Editions, Windows 8.1
- Pro u Enterprise Editions.

Tepmunb! 32-pa3psaHbiii 1 64-pa3psAHbIN OMMCHIBAIOT, KAKUM 00pa3oM
nporieccop kommneroTepa (I1I11) oOpabaTeiBaeT nHdpopmariuto. 64-
paspsaHas Bepcus Windows odpabaTeiBaeT 00IbIIHE 00BEMBI
onepatuBHOi nmamsatu (O3Y) 6osee 3pHEeKTUBHO N0 CPABHEHUIO C 32-
pa3psAIHOM BEPCUEH.

1. UtoOrI onpeenuTh, kKakas Bepcus Windows 3amyiieHa Ha
KoMIbIoTepe 1o ynpasieHruem Windows 7 BEITIOTHHUTE: HAKMUATE KHOIIKY
IMyck, HaxxMuTe KOMIOHEHT KoMIIbIOTEp NpaBol KHOIIKOW MBIIIHU U
Bb1OepuTe CBOMCTBA.

Ecnu psinmom ¢ Haanucbio Tun cuctemsl ykazaHo «64-pa3psiaHas
OMepalMOHHAsI CUCTEMAaY, KOMITBIOTEP paboTaeT Moj1 yrpaBieHueM 64-
paspsiaHoi Bepcum Windows 7.

Ecmu psipom ¢ Haanucero Tun cucteMsl ykazaHo «32-pa3psiaHas
OMEepaIMOHHAs CUCTEMAaY, KOMITBIOTEP pabOoTaEeT Mo/1 yIpaBJieHUEM 32-
paspsiaHoi Bepcuu Windows 7.

B 3aBucumoctu ot Bepcun ycrtanoBieHHo OC 3arpyxaem CYB/I.

2. 3arpyxxaem OracleXE112 Win64.zip co cTpaHHIIbL:
http://www.oracle.com/technetwork/database/express-
edition/downloads/index.html

Oracle 11g XE 6ecrumatHast Bepcust CYB/] Oracle, kotopas
HoJiFIep KUBAET OONBIIMHCTBO (yHKIMOoHANbHOCTH Standard Edition. Ona
noctymHa it OC Windows u Linux.

Oracle 11g XE umeeT caenyroliye OorpaHnYCHHS: MaKCUMaJIbHBIN pa3Mep
0a3b1 maHHbIX cocTaisieT 11 I'b, makcuManbHbIH 00BEM OMEPAaTUBHOM
namsati XE KoTopeiii MOKeT ucnoiab3oBatbes 1 I'b, Tonbko oMH
sx3eminisip Oracle XE mMoskeT ObITh yCTaHOBJICHA Ha OJTHOM KOMIIBIOTEPE,



http://www.oracle.com/technetwork/database/express-edition/downloads/index.html
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XE ucnonb3yer Tonbko oauH CPU, Tak kak oHa He pacnpenenser

ornecpanv MEKJ1y HCCKOJIbKUMUA ITPOLCCCOPAMU.

Cyx6a koHTposs ydetHbix 3amuceid (UAC) 3ammiaer orneparioHHYIO
CUCTEMY OT MOBPEXKJICHUSI BUPYCAMHU U IPYTUMU BPEIOHOCHBIMU
nporpamMMmami. Jlenaer oHa 3TO ¢ MOMOIIbIO BCIUIBIBAIOIIETO OKHA C
TpeOOBAHUEM MOATBEPAUTH KAKOE-TUO0 BasKHOE JielicTBUE. Takue
HaJI0€//TUBbIC BCILIBIBAIOIINE OKHA MOYKHO OTKJIFOYUTh, HO KOMITAHUSI
Microsoft He pexomenayeT 310 Aenath. Ho 100pbIe JIt0/11 COBETYIOT 3TO
cAenarb, YToObl U30eXKaTh MPodJIeM ITpU ycTaHOBKU. KcTaTh, mocne
ynadHor ycraHoBkd, MOkHO UAC BKITIOUHTB.

3. OTKII0YMTE KOHTPOJIb YYETHBIX 3anuceil. [[J1s1 3TOro HaXkMUTE KHONKY
«Ilyck» u BoiOepuTe myHKT Ilanens ynpasienus. B nose noncka
BBeAMTE UAC U 3aTeM BbiOepuTe MyHKT I3MeHeHue napameTpoB
KOHTPOJIA YYETHBIX 3aIIUCEH.

4. YToOBI OTKJIFOUUTHh KOHTPOJIb YUETHBIX 3AMUCEH, TEPEMECTUTE
MOJI3YHOK B noJjiokeHrne Hukorna He yBe1oMJIsiTb U HAOKMUTE KHONIKY
OK. Ecnu otoOpakaercst 3anpoc Ha BBOJI MAPOJIsl AIMUHUCTPATOPA WIIN
€ro MOJTBEPKIACHUS, YKaKUTE MapOJib UK NPEIOCTABbTE
MOATBEPIK]ICHUE.

5. KoHTposb yueTHBIX 3anuceid OyIeT OTKIII0UEH MOCIIE Mepe3arpy3Kku
KOMITbIOTEPA.

6. Orpenaktupyiite daiin C:\Windows\System32\drivers\etc\hosts.
Ecau Bb1 ucnonsizyere DHCP IP-anpec no6aBbTe cieayrommii KoA:
127.0.0.1localhost
il localhost

127.0.0.1 workst

7. Ecmu BBI nctiosb3yere ctatndeckuid IP-anpec nodaBeTe ciaeayronmii
kon, e 192.168.100.56 Bam IP-aapec.

127.0.0.1localhost

i1 localhost
127.0.0.1 workst
192.168.100.56 workst

Kak ycTaHOBHUTB CTaTUUECKHUM aPEC 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
http://blog.mclaughlinsoftware.com/2009/11/26/windows-7-static-ip/
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Yurure, uto hostname (workst) 10oJKHO OBITH CTPOYHBIMH OYKBaMHU.

8. Co3paiiTe UMsl YIETHOM 3aIMCH TI0JIb30BATENs, KOTOPOE HE UMEET
npobenos, HanpuMep, Mindalev, u Ha3HaubTEe eMy TIpaBa
aIMUHUCTPATOPA.

9. Bxoaum B WIindows kak moJib30BaTeiIb ¢ IpaBaMu aJIMUHHACTPATOpA.

10. 3anyckaem yctaHOBKY: pacniakoBbiBaeM OracleXE112 Win64.zip,
3ammyckaem setup.exe u3z OracleXE112 Win64\DISK1\setup.exe.

11. B okae Oracle Database XE - Install Wizard welcome (pucynok
1) Bet6epuTe Next.

Oracle Database 11g Express Edition - Install Wizard &J

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

The InstallShield® \wizard will install Oracle Database 11g
Express Edition on your computer. To continue, click
Next.

ORACLE

DATABASE
EXPRESS EDITION

Pucynox 1

12. B okne License Agreement (pucynok 2) Betoepute | accept the
terms in the license agreement u HasxmuTe Next.
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' Oracle Database 11g Express Edition - Install Wizard ﬂ

License Agreement

i w ORACLE

Please read the following license agreement carefully. CATABAGE
XPRESSE I TON

Oracle Technology Network Developer License Terms i

for Oracle Database Express Edition 1

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 not accept the terms in the license agreement

IhstallShield

[ Back ][ Next J [ Cancel ]

Pucynox 2

5. B okne Choose Destination Location (pucyHok 3) MOXHO PUHSTH
MECTOTIOJIO’KEHHUE 110 YMOJIYAHUIO WM BBITOJIHUTE IepeHacTpoiiky. Ecim
IIPUMHUTE PACTIOIOXKEHHE TI0 yMordanuio (oraclexe), Haxxmure Next.

Oracle Database 11g Express Edition - Install Wizard ﬂ

Choose Destination Location

ORACLE
CATABASE
CXPRESS KOHTION

Select folder where setup will install files.

Setup will install Oracle Database 11g Express Edition in the following folder.

Ta install to this folder, click Nest. To install to a different folder, click Browse and select
another folder.

Oracle Database 11g Express Edition

Destination Folder

C:\oraclexe'

Space Required on C: 631124 K
Space Available on C: 454333008 K

InstallShield

Back [ Next ] [ Cancel

Pucynox 3
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13. B okne Specify Database Passwords (pucyHok 4) BBeIUTE apOoJIb

student2010 u ero nmoareepxaeaue Student2010, KOTOPEIH UCTIOIB3YETCS
JU1sl IOTMHOB 0a3bl TaHHBIX SYS u System. Haxxmure Next.

Oracle Database 11g Express Edition - Install Wizard lﬁ
Specify Database Passwords .
ORACLE
DL
Enter and confirm passwords for the database. This password will be used for bath the SYS and
the SYSTEM database accounts.
Enter Password ssssssssees
LConfirm Password sesccssssee
‘ Back [ Nexst ] ' Cancel |

Pucynox 4

[Mapoas mus INTERNAL u ADMIN Oracle Application Express
MOJIb30BaTEIHCKUX aKKAYHTOB OyeT Takoi ke Kak u Ju1st SYS u SYSTEM
aIMUHUCTPATUBHBIX MTOJIb30BATEIILCKUX AKKAYHTOB.

Crenyromme Homepa NOPTOB 3TO 3HAYEHHUS 110 YMOTYAHUIO:

1521: ciymarens 0a3bl manHbx Oracle

2030: cimy»x051 Oracle s cepeepa Microsoft Transaction Server 8080:
HTTP mopt s XE Database rpadudeckoro nojp30BaTeIbCKOTO0
uHTepdetica Oracle
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14. B okue Specify Database Ports (pucyHok 5) ecix HoMepa OpTOB
10 YMOJYaHHIO HE UCIIOJIB3YIOTCS, TO YCTAHOBKA HCIOJIB3YET UX
aBTOMAaTUYECKH, 0€3 3anpoca. Eciii oHM HaXOAATCS B KCILTyaTaluu, TO
BBl MOKETE BBECTH JOCTYNHBI HOMep nopTta. Haxkmure Next.

Oracle Database 11qg Express Edition - Install ¥izard
Specify Databasze Ports

X
ORACLE

CATABASE
EEPRESE EDITION

Enter the ports for Databaze zervices that are not currently in use.

THS Part |1521

MTS Part 2030

HTTP Part |BIJBIJ

[rztalls hield

Back M et I Cancel

Pucyrnox 5
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15. B okae Summary (pucyHok 6) mpocMOTPUTE HACTPOHKH YCTAHOBKU
u Haxkmute Install. Habaromakite mporiecc ycTaHOBKH.

Oracle Database 11g Express Edition - Install Wizard S
Summary
Review settings before proceeding with the installation. CATABAGE

CXPRESS KO TON

Current Installation Settings:

Destination Folder: C:\oraclexe' -
Oracle Home: C:\oraclexeh\apphoracle\producty11.2. Dhserverh

Oracle Base:C:\oraclexeh

Port for 'Oracle Database Listener”: 1521

Port for 'Oracle Services for Microsoft Transaction Server’: 2030

Port for 'Oracle HT TP Listener": 8080

[ Back [ Install ][ Cancel ]

Pucynox 6



54
Ecnu Bo BpeMsi yCTaHOBKM MPOU30IILIA OITIMOKa Kak Ha pucyHKe 7. To
KaK JICHUTb UUTACM 3J1ECh.
http://www.hanmiaojuan.com/2013/03/install-oracle-xe-11qg-for-
windows7-64bits.html

http://www.sibsql.ru/uchebnye materialy/Oracle-11g-XE-ustanovka-na-
kompyutere-s-Windows-64bit

-~ = -
Oracle Database 11g Express Edition - Install Wizard L//" 23
** o

Setup Status CIBACL A
s Sorsies
T he InstaliS hield Wizard is instaling Oracle Database 11g Expeess Edition
-
e ]

-

s t 3 of 2 o = re. A 2 . . — > -
! ! Cl\Users\Miacjuan\AppData\Loca\Temp\{8D6436F9-C040-4885-9DCD- _
| 32A8781DCA37)NKEY_XE.reg. The file does not appear to exist.

Pucynox 7

16. B okse InstallShield Wizard Complete naxxmute Finish

CMOTpHM YTO yCTAaHOBUIIH.

17. ITpocmoTtpuTe ciryx0b1 (pucyHok 8): Ilyck, Ilanean ynmpasJieHusl,
AnvunucrpupoBanme, Ciry:KObl.

% OracleJobSchedulerXE Disabled Local System

% OracleMTSRecoveryService Manual Local System

": OracleServiceXE Started Automatic Local System

“: OracleXECIrAgent Manual Local System

% OracleXETNSListener Started Automatic Local System
Pucynox 8

OracleServiceXE
ITO IBUKOK 0a3bl TAHHBIX.

OracleXETNSL.istener
Dta ciyx0a I MPOCTYIIUBAHUS BXOIAIINX COSAUHECHHUH U TIepe1adn
YCHENTHBIX TOAKIIOYEHUHN K JBUKKY 0a3bl JaHHBIX. Eciiu ATa cityx0a He


http://www.hanmiaojuan.com/2013/03/install-oracle-xe-11g-for-windows7-64bits.html
http://www.hanmiaojuan.com/2013/03/install-oracle-xe-11g-for-windows7-64bits.html
http://www.hanmiaojuan.com/2013/03/install-oracle-xe-11g-for-windows7-64bits.html
http://www.sibsql.ru/uchebnye_materialy/Oracle-11g-XE-ustanovka-na-
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paboTaeT, BBl HE CMOXKETE IOJAKJIFOUUTHCS K 0a3€ TaHHBIX YJAJICHHO.

CyliecTByIOIIUE COSTUMHEHUS HE OYTyT 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 mrardopmax Windows, Oracle nperaraer HHTErpammro co cpeaoi
CLR. Tak onepanust CLR BbImonHsI€TCS ¢ UCIIOIB30BAaHUEM Mpoliecca
EXTPROC, 510 00BIYHO JI€JTa€TCS C TOMOIIBIO CIIEAATILHOTO
(omnomotounsie) EXTPROC nist ogHoro ceanca. 3To He MOXKET OBITh
ONITHMAJILHBIM cITocoOoM utst 00padboTku BeI3oBoB CLR. ClrAgent
obecrieuynBaeT MHOTOITIOTOYHYIO MEXaHW3M TakK, YTO OJIMH MPOIIECC
EXTPROC mMoXeT cityKuTh HeCKOJIbKO BI30BOB CLR.

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

18. Hactpoiite CYB/I: Beibepute Ilyck, Ilanens ynpaBiieHus,
AnvunucrpupoBanue, Ciay:x0bl, Beioepute OracleServiceXE,
Bb10epuTe MII, BoiOepuTe CBolicTBAa, B cricke Tum 3amycka BeiOepute
Bpyunyro, Haxxmute OK.

19. Tlepeszarpy3urte KOMITbIOTED.

20. ITpocmoTtpuTe ycTaHOBIIEHHBIE TporpaMMsbl: Beioepute Ilyck,
IIporpammel, Oracle Database 11g Express Edition (pucynok 9).

Oracle Database 11g Express Edition
IE Backup Database
5k Get Started
@ Restore Database
& Run SQL Command Line
(3 Start Database
B Stop Database
Get Help

Pucynok 9



56
Start and Stop Database ITyck 1 ocTaHoBKa 0a3bl JAHHBIX

UCIIOJIL3YIOTCS JUIA yrpaBiieHus ciryk00it OracleServiceXE

Backup Database u Restore Database. PesepBHOe KonmpoBanme n
BOCCTaHOBJIEHUE 0a3 JAHHBIX 3TO CKPHUIITHI JJI1 PE3EPBHOIO KOMUPOBAHMUS

WJIM BOCCTAHOBJICHHUS IAHHBIX 0a3bl JaHHBIX, UCIIOJIb3Ys IPOrPAMMY
RMAN.

Run SQL Command Line otkpsiBaeT koHCONIb Ha 6aze SQL * Plus,
KOTOpast MOXKET ObITh UCTIOJIb30BaHa IS BhITOJHEHUS KoMaH ] SQL uiu
IS 3aITyCKa CIIEHAPUEB K 0a3e TaHHbBIX

Get Started Hauats — oTKpBIBacT BeO-CalT, HCTIONB3YEMOH JIJIs
UCCIIEIOBAHUS: TAMITH, 00BEM IUCKOBOI'O IPOCTPAHCTBA, UCIIOJIb3YEMOTO
TaOJIMYHBIMU CErMEHTAMH, TEKYIIUX CEAHCOB U OCHOBHBIX CBEJCHUS O
KJIMEHTCKOW MH(pOpMaILIUK U IPUIIOKEHUAX, akTUBHbIX SQL komMaHaax,
MOKa3bIBAECT TEKYIIUE 3HAYCHUSI MTAPAMETPOB UHUIIUATU3ALINH.

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

Ot0 nanka, rae (aisibl 6a3bl JAHHBIX HAXOAATCS MMOCIE YCTaHOBKU. Ecnn
HOBBIE (pailyibl 0a3bl JaHHBIX OyAYT JO0OABJIEHBI, TO HOBBIC (PAilIbl MOTYT
OBITH Pa3MEILIEHBI TJIE-TO €IIe, HO KPUTUUYECKHUE (ailiibl, TAKKE KaK
ynpasisronui (aiin, (aiin 0a3sl JaHHBIX CUCTEMBI, U T.J. HAXOIATCS
3]1ECh.

22. Haitnute manky
\oraclexe\app\oracle\product\11.2.0\server\network\ADMIN

DTOT KaTajor COACPKUT (hailsibl KOHPUTYpaALMU JUIsl COSUHEHUS ¢ 0a30i
TaHHBIX:
listener.ora mactpauBaer ciymareiss. Hanpumep, mo ymonganuto Oracle
caymaeT nopt 1521, 310 MoxkeT ObITh H3BMEHEHO IMyTEM U3MEHCHHS
KoH(uryparmu B listener.ora u mepes3amyckom CiayObI TPOCTYIITHBATEIIS.
OTOT ¢aiin ynpapisieT MOBEICHUEM Ha CTOPOHE CEpBEpA.
tnsnames.ora ompeaenseT ceTeByr0 KOHPUTYPAIUIO JIJIsT KITUEHTCKUX
nporpamm, Takux kak SQL*Plus. Hanpumep, Korjia Bel ycTaHaBJIMBaCTE
coenuHenure ¢ ceppucoM XE, XE Ha camom jese nceBaJoHUM, KOTOPBIM
UCIIOJIB3YETCS IS pa3peiieHus KOHGUTYpalluy B PEaIbHYIO CETh,
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HCIIOJIb3YA tnsnames.ora. Eciau Bbl ”BMEHUTE IMOPT CJIyIaTClib

HCIIOJIb3YCT, Bbl JOJIKHBI TAKIKC OTPaAXaTb 39TH N3MCHCHH: B tnsnames.ora.

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

DTa 1marka CoAep KT pa3InyHbIe BUIBI (DaliJIOB IPOTOKOJIOB U
TPACCHPOBKH IS DK3eMILTsIpa 0a3bl JaHHBIX. B To Bpems kak Oracle Bce
eme umeet alert_xe.log mox TpaccupoBku -Kataiora, ecth Teneps emie
OJIMH TuIl (haiiyia )KypHasa 1o onoseuieHus -Karanora Ha3biBaeTcs
log.xml. Kak cienyer u3 Ha3Banus, 3ro XML ¢aiin B popmare,
coJiep KaIluii BCe Ba)KHbIE COOOIIEHHMSI, UYTO 3aIMCH B 6a3¢ JaHHBIX.
OpmHako, TOCKOJIBKY HET KOPHEBOM y3eJ B 3TOM (paiiie, OOJIBITUHCTBO U3
OCHOBHBIX peakTopoB XML He B cOCTOsSIHUM 1TOKa3aTh €ro COEPKUMOE.
Oracle mpencraBuna nHCTpyMeHT 1o Ha3BanueM ADRCI uccienoBath
€ro COJIEPAKUMOE. ITOT MHCTPYMEHT MOXKET OBITh 3aMyIIEeH U3 KOMaHIHOU
CTPOKH.

24. Haitnure nanky
\oraclexe\app\oracle\diag\tnsilsnr\<machinename>\listener

Ota nanka noxoxa Ha coorserctByromiei nanke CYb/I. Tem He meHee,
JTa ManKa COAEPKUT BOMTHU U TPACCUPOBKHU U1 ciaymarens. Kak
PEIAIIMOHHBIMU 0a3aMu TaHHBIX, (aiin 10g.Xxml MoxxHO unTaTh €
nomoibio ADRCI.

Logs for the server component installation are in the

OracleDatabaseXEServerinstall.log file locate2 in the ssstem
root 2irectors which is tspicalls c:\WINDOWS.

You can fin2 the 2atabase creation logs in the install_directory
\app\oracle\product\11.2.0\server\config\log
directory. (install_directory istypically c:\oraclexe )

25. 3anyctute CYB/1: Iyck, Iporpammel, Oracle Database 10g
Express Edition, Start Database.

JI0JDKHO TTOSIBUTHCS B OKHE COOOIIICHHE:
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Cayx0a "OracleServiceXE" 3amyckaercsl...........
Cayxo6a "OracleServiceXE" ycnenrHo 3amyIeHa.

26. IIpocmoTtpuTte ciryx0b1 (pucyHnok 10): Ilyck, Ilaneas ynpasiieHus,
AnmunucrpupoBanue, Ciay:x0bl, cry:x0s1 OracleService XE
u OracleXETNSL.istener n1omkHBI padoTaTh.

“; OracleJobSchedulerXE Disabled Local System
OracleMTSRecoveryService Manual Local System
OracleServiceXE Started Automatic Local System

. OracleXECIrAgent Manual Local System
7 OracleXETNSListener Started Automatic Local System
Pucynok 10
2. 3anyctute Hauats: BeiOepute Ilyck, | Oracle Database 11g Express Edition
ITporpammsl, Oracle Database 11g Express (i Backup Database

B et Started

Edition, Beioepute Get Started (pucynox 11),

. . L‘_g Reskore Datahase
HaxkmuTe KHONIKY Application Express, B moitle @ run sot command Line

Username Beeaute System, B mone Password (@ start Datsbase
- Ld Stop Database
BBeauTe Student2010, naxxmure Login. ot Help

JlomkHa 3amyCcTUThCSA KOHCOIb (pUCYHOK (12).  Pucynox 11
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i ] 3

| D Edit Fost < MacLaochla... |1¢? Oracle Database 11g... |EOracIe Database Exp... |EHDme x | bl ~
C L [EI http:/f127.0.0,1:5050/apex Fp=4950: 1.51 1331125643838 77 = (2"] [-']v Google P] fr
e A— —_—

El] Most Wisited |_| Getting Started |5 Latest Headlines . UploadItemBlob. php B3 Bookmarks

Y

ORAC|_E& Oracle Database XE 11.2 —

Storage Sessions Parameters Application Express

Wiew currently used storage.

Wiew cUrrent database sessions.

Parameters Parameters =

Wiewy initialization parameters,

Application Express Application Express =

Get started with Oracle Application Express.

Language: English, Portugués (Brasil), B3 (feHE) | A58 |

b
a | »

Pucynox 12
28. Coznaiite pabouee npocTpaHcTBO A1 padoTel B APEX: B mone
Database user (pucynok 13) Beibepure User EXxisting, B crincke
Database Username seidbepure HR, B mone Application Express
Username seemute hr, B mosne Password Beeaute hr, B mosie Confirm
Password Beenute hr, naxxmure Create Workspace.
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ORACLE Oracle Database XE 11.2

| Home Storage Sessions Parameters Application Express

| Home _:. Oracle Application Express

Create Application Express Workspace

[coce ) (I

Database User _ Create New

@ Use Existing

# Database Username HR (=]

# Application Express Username HR

#* Password se

# Confirm Password ee

Pucynox 13

29. BolinuTe B pabodee MpOCTPAHCTBO: BBEAUTE B Opaysepe
http://localhost:8080/apex

B miojie Workspace Beemute hr, B mosie username peeaute hr, B mose pass-
word seeaute hr, Haxxmure login (pucynok 14).

;'OR’ACLE' Application Express

Enter Application Express workspace and credentials.

’ Workspace HR
|

Username HR

Password ee|

(LLogin )

Click here to learn how to get started

Pucynox 14
30. Beioepute SQL Workshop, Beioepure Object Browser, Haiinure
TabJyMIIe KaK Ha pUCyHKe 15.
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ORACLE" Application Express

Application Builder >

Home » 30QL Workshop » Object Browser

Tables -

5 @
COUNTREES -
DEPARTMENTS
EMPLOYEES
JoBs
JOB_HISTORY
LOCATIONS
REGIONS

Pucynox 15

31. BeriauTe u3 cucTeMbl: HaxxMuTe Logout.

32. 3amycrute Oracle SQL Developer: Beioepute Ilyck, [Iporpammel,
Sqldeveloper.

33. Cozpnarite coequrenue: Beioepure Connections, MII, Beioepure New
connection, B moie Connection Name Beeaute System, B mosie Name
BBeauTe System, B mose Password seenute student2010, B mosie
hostname Beeaute localhost, 8 mosie SID BBeauTe Xe, Haxxmure Test,
eclii coobmieHus 00 omubke HeT, To HaxxmuTe Connect.

34. AxtuBupyiite TectoByto b/l B okHe iepeBa packpoiite System,
packpoiite Other Users, seibepure hr, MII, Bei6epute Edit user, B okue
Edit User BeiOepute Briaanky User, otkirounTe diaxxkom mojist Account
In Locked, Password Expired, kak Ha pucynke 16, B moie New
Password eeeaure hr, B mone Confirm password BBeaute hr, HasxxmuTe
IpuHATS.
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(B8 Edit User |

User Granted Roles | System Privieges |Quu1ﬁs|5QL

User Name

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

Mew Password

Confirm Password

[ ] Edition Enabled

Default Tablespace |USEF‘.S - |

Temporary Tablespace |TE|'u'|P v|
Pucynok 16

35. JlomkHO MOABUTHCS COOOIEHNE Kak Ha pucyHke 17.

g Y
Successful - l_J&

o Successfully processed SQL command

OK

Pucynox 17
36. Coszpnaiite coequrenue: Beioepure Connections, MII, Beioepure New
connection, B moste Connection Name Beeaute hr, B moire Name Beeaute
hr, B mone Password seeaute hr, B mone hostname seegure localhost, B
rrojie SID BBenuTe Xe, HaxxkMuTe | est, eciau cooOmeHus 00 oNMoOKe HET,
TO Haxxmute Connect.

37. TIpocMoTpuUTE TAOJIMIIBI CXEMBI NI B JIEBOM OKHE, B JIiepeBe OOBEKTOR
BbIOEpHTE IUTIOCKK Y Tables, 1omKHO OBITh CeMb TaOJIHII,

38. CoznaiiTe Moabp30BaTENs: B OKHE JepeBa packpomnTe system,
packpoiite Other Users, MII, Beioepute Create user, B okue Edit User
BbIOepuTe BKIaaky User, B mome User Name Beeaute student, B rmose
New Password seequte student, B mome Confirm password Beeaute
student, BeoepuTe Briaaky Granted Roles, ranoukoii Beidoepute Granted
DBA, Haxxmute IIpuHATS.
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39. Cospnaiite coenunenue: Beioepure Connections, MII, Bei6epure New
connection, B mosie Connection Name Beeaure student, B moze Name
BBeaute Student, B mone Password Beemute student, B mosre hostname
seeauTe localhost, B mone SID BBegure Xe, naxxmure Test, eciu
cooOmenus o0 omunoOke Het, To Haxkmute Connect.

40. IIpocMoTpuTe TaOIUITBI CXeMBI Student: B JIeBOM OKHE, B IepEBE
00BbeKTOB BeIOEepUTE TUIIOCUK Yy Tables, momkHo OBITH IycTO. 311ECh
MOYKHO CO31aBaTh CBOU TAOJIHIILL.

Jlureparypa:

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/



http://www.codeproject.com/Articles/254711/Installing-Oracle-g-XE-Express-Edition
http://www.codeproject.com/Articles/254711/Installing-Oracle-g-XE-Express-Edition
http://www.codeproject.com/Articles/254711/Installing-Oracle-g-XE-Express-Edition
http://blog.mclaughlinsoftware.com/2011/12/29/oracle-11gr2-on-
https://docs.oracle.com/cd/E17781_01/install.112/e18803.pdf
http://blog.mclaughlinsoftware.com/2011/09/13/oracle-11g-xe-install/

64
4-11 nenb. Jlornueckasst MoJ1eJIb

Huuro He ckpbIBaeTcs OT B30pOB HalIONa-
TeapHOTO cBeTa. HoBast cBsA3b rpadunu cra-
Ja CKOpo BceM H3BecTHa. HexoTopwie gambl
U3YMJISITUCH €€ BBIOOPY, MHOTHM Kazajicsl OH
OYEHb €CTECTBEHHBIM. OHU CMESIIUCH, JIPY-
TUE BUJCIH C €€ CTOPOHBI HEMPOCTUTEIBHYIO
HEOCTOPOKHOCTb.

A. C. Ilywxun. Apan Ilempa Benukoeo, an. |

4.1. Onucanue 0a3bI JAHHBIX

PazpaboTka nH(OOPMAIIMOHHOM CHUCTEMbl HAUYMHAETCA C HMCCIICAOBAHUS
UH(POPMAITMOHHON Cpe/bl, KOTOPYIO BBl COOMpAETECh MOJEIUPOBATH.
Otkyna noctymaer uH@opmamus u B kakoM Buzae? Kak oHa Oyaer BBO-
TUTHCST U KTO OyAET 3TUM 3aHMMaThesl? Kak yacTo oHa usmeHsercs?

Wrak, Hama 1enb — 3To co3ganue 0as3pl JaHHBIX «O0aaka», koTopas 0y-
JET COAEPKaTh HMH(POPMALIMIO O KOMIIAHUH, 3aHUMAIOIIENCS U31aTeNIbCKOM
JEeSTEIbHOCTHIO U UMEIOLIEH TpU JOYEPHUX M3/IaTeNhCTBA. B 0a3e maHHBIX
OyayT MpencTaBJICHbl JAHHbBIE, KOTOPbIE MOTYT MOTPEOOBATHCS PEIAKTO-
paM, MEHeJKepaM U JPYruM COTPYAHUKAM KOMIIAHMM — WH(POPMALUS O
KHHUIax, UX aBTOpax, peaakropax, 0 (PMHAHCOBOM COCTOSIHUM KOMITAHHH.
Ha ux ocHOBE MOKHO MOJy4aTh pa3HOOOpa3HbIE OTUETHI, HAIIPUMED, O TE-
KyIIUX TPOJaxax, MOXKHO Y3HaTh, KaKue pedakTopbl padoTaM C KaKUMU
aBTOPAMU U T.[.

[Tonb3oBarenu b/ «O0naka» MOTyT 3a71aBaTh CaMbl€ pa3HbI€ BOIIPOCHI.

— KTo0 n3 aBTOpOB npoxknBaet B EHnceicke?

— Kakue kauru crost noposke 190 pyouneii?,

— K10 Hanucan camoe 00JIbHOE KOJTUYECTBO KHUT?

— KakoBa cpesiHsis CTOMMOCTb KHUT 110 UCTOPUUA?

— Kaxk npogatorcst kHuru rno uHgopmaTike?

PensiuronHas Mmoznenb He TpeOyeT OT Bac OIMUCAHUS BCEX BO3MOKHBIX
CBSI3EM MEXIY JAaHHBIMU, Bbl MOXETE BIIOCJIEACTBUM 3aJaBaTh BOMPOCHI O
JOOBIX JIOTHYECKUX CBA3SX, COJIepkKAIIUXCs B 0ase, a HE TOJIb«O O TeX, KO-
TOPBIE TIIAHUPOBAIUCH MEPBOHAYAIIBHO.

Haunem MopenupoBaHue ¢ onpeaeneHuss On3Hec-mpaBuil OKa3bIBAIOIINX
BJIMSIHUE HA TAHHBIC.
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baza nannbix «O0sakay HOKHA YUUTHIBaTh CIAEAYIOIINE OM3HEC-NPaBU-

na:
aBTOpP MOYKET HAIIMCATh HECKOJIBKO KHUT
KHHUI'a MOXKET OBbITh HalKcaHa HECKOJIbKMUMHU aBTOPaMU;
nopsIoK (paMuiInil aBTOPOB HA MEPBOM CTPAHUIIE SBIIETCS BaXKHOM
uH(OpMaIMen, TaKk Ka«BJIMAET Ha TTOJIy4aeMblii UMH TOHOPAp;
pEeaaKTOp MOXET padoTaTh HAJl HECKOJbKUMU KHUTAMHU, U B KaXI0H
KHHUT'€ MOXET OBITh HECKOJIBKO PEIAKTOPOB;
B 3aKa3€ Ha MOKYIKY MOXET ObITh EPEUNCICHO HECKOJIBKO KHUT.

1. YcraHoBuTe JIOTMYECKUI YPOBEHb MOJIENIN: B IJIaBHOM 00JIaCTH OKHA
porpaMMbl BeIOepuTe BKiIaaky Logical.

Jlornyecknii ypoBeHb — 3TO aOCTpPaKTHBIM B3IV HA JaHHBIC, KOT/Aa
JTaHHBIC TIPEACTABJISIOTCS TaK, KaK BBITJSIAT B peaJbHOM MHUPE, U MOTYT
Ha3bIBAThCS TAaK, KAK OHU HA3BIBAIOTCS B peallbHOM Mupe, Hanpumep «Ilo-
CTOSTHHBINA KJIMEHT», «OTaen». OObEeKThl MOJEIH, TIPEACTaBIISIEMbIE Ha JIO-
TMYECKOM YPOBHE, HA3bIBAIOTCS CYITHOCTSIMHU U arpuOyramu. Jlormdeckas
MOJIeNIb JAHHBIX MOXKET OBITh MOCTPOCHA Ha OCHOBE JPYIOM JIOTHYECKOU
MOJIeNIM, HAIpUMEp Ha OCHOBE MOJENH IpolieccoB. Jlormyeckas MoOACIHb
TAHHBIX SABJISICTCS YHUBEPCAIHHOM M HUKAK HE CBs3aHa ¢ KOHKPETHOM pea-
mu3anuen CYB/I.

4.2. CyluHoCTh

OCHOBHBIMU TOHSITUSAMM JIOTHYECKOM MOJIENU SIBJIAIOTCS: CYIIHOCTD
(entity), arpuOyr (attribute) u cBs3w (reiationship). Ha nuarpamme cyrmiao-
CTH U300paKaroTCsl MPSAMOYTOJIbHUKAMH, BO3MOXHO COCTUHEHHBIMU MEK-
oy coboii muHussMHU (cBsi3siMu ). Harmpumep, cynHocts ABTOP.

Nudopmaniusi He CylIECTBYET cama 1Mo cede, a 00s13aTebHO CBsI3aHa C
KaKoOM-TO CyIIHOCTbIO. CYITHOCTh — HEYTO CYIIECTBYEMOE U Pa3IUIMMOE.
MoxHO cKa3aTh, YTO MOJl TEPMUHOM CYITHOCTh TMTOHUMAETCS BCE, YTO MO-
*eT ObITh TipecTaByieHo B b/I.

Kaxnast cynHoCTh SIBJASIETCS MHOXECTBOM MOJAOOHBIX WHIUBUIYaTbHBIX
00BEKTOB, Ha3bIBAEMBIX JK3eMIUIsIpaMu. Kakaplil SK3eMIUISIp CYIIHOCTU
JIOJIKEH OTJIMYAThCS OT BCEX OCTAIBHBIX AK3EMILISIPOB ATOM e CYIIHOCTH.
[Tpumepom sK3emIUIsipa CymIHOCTH ABTOp sABisieTcs JlemeHtok AHApen,
MPOXKUBAIOIIUH 0 ajipecy AkaaemMropoaok, 10».
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Bce sk3eMIuisipel onpeAesieHHOM CYIIHOCTA 00J1aatoT OOIMMU CBOM-
cTBamMu uiu atpuOyramu. Hampumep, atpuOyramu CymHOCTH ABTOp SB-
nsrotes — ABrop, @amunus, Ums, Anpec.

C Touku 3peHust PU3NUECKON MOJCIIH CYIITHOCTH COOTBETCTBYET Ta0JIM-
113, PK3EMILIAPY CYIIIHOCTH — CTPOKA B Ta0JIMIIE, a aTpulyTy — CTOJI0CI]
Ta0auibl. CyIHOCTh JOJDKHA UMETh UMSI C YETKUM CMBICJIIOBBIM 3HAUEHU-
€M, UMEHOBATHCS CYIIECTBUTEIBHBIM B €UHCTBEHHOM YMHCJI€, HE HOCUTH
TEXHUUYECKUX HauMeHOBaHUU. VIMEHOBaHHWE CYIIHOCTU B €AMHCTBEHHOM
yucie objerdaer yreHue Mojeinu. MakTuuecku uMs CYITHOCTH AA€TCs 10
UMEHM ee dK3emIuisipa. Hampumep, cymuocte ABTOp, @ HE ABTOPHI U HE

AVT 356 TP.
4.3. Onpenesienne CylHocTel

Onpenenym CylmHOCTH 0a3bl JaHHbIX «O01aKay:

aBTOPbI, KHUTH KOTOPBIX OMYOJHWKOBAaHbI KOMITAHWEW — CYIIHOCTb
ABTOD;

CaMU KHWTH, U3/IaHHbIE KOMITAHUEH — CyITHOCTh KHura;

peaaKkTopbl, paboTarole Ha KOMIIAHUIO — CYIITHOCTh PeakTop;
U3/1aTeNbCTBA, KOTOPBHIMU BJIaJIe€T KOMITAHUS — CYIIIHOCTh M3naTensb-
CTBO;

3aKa3bl OT KHUKHBIX Mara3uHOB Ha MOKYIKY KHUT — CYIIHOCTh 3a-
Kas.

3. Co3naiite CynIHOCTE: Ha HAIMTpE BeIOepuTe HHCTpYMeHT New Entity,
BBIOEPUTE MBIIIIBIO HA AUArpaMMe MECTO pa3MEIIEHUs JIEBOTO yriia (hOpMbI
CYIIIHOCTH U, HE OTITYCKasl MbIIIb, IPOBEAUTE JUATOHAJIb JIO MPABOTO yIiia
(GOpMBI CYIIIHOCTH, OTITYCTUTE MBIIIIb, B TTIOSIBUBIIIEMCS] OKHE CBOMCTB
cylniHocTH BeIOepuTe BKIaaky General, B mosne Name Beeaute ABTOP, B
none Preferred Abbreviation Beegure avtor, naxxmure OK.

4. Cozpnaiite cymaocts Kaura (kniga) — cm. 3.

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

6. Co3paiite cymHocTh U3gareancTno (izdat) — cm. 3.

7. Co3paiite cyniHocTh 3aka3 (zakaz) — cm. 3.
CoznmanHble CYIIHOCTH JOJIKHBI ObITh KaK Ha puC. 3.
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4 4. Cea3b

MpbI MeeM TSATh CYIIHOCTEHN, HHPOpMaIKsI 0 KOTOPBIX OyIeT XPAaHUTHCS
B 0a3e nanHbix «OOnaka». Ho emie He onpeneneHsl CBS3U MEXIY JAaHHBI-
Mu. Hanmpumep, moka HEMOHSTHO, KaK CBSI3aHbI MEXAY COOOM KHUTH U
KOHKPETHBIE U31aTENIbCTRA.

Casi3b (relationship) — aTo pyHkIMOHAEHAS 3aBUCHMOCTH MEXKITY TBYMS
CYIIHOCTSIMUA (BO3MOXKHA CBS3b CYIIHOCTH C camoil coOoi). Eciu mexnay
HEKOTOPBIMU CYIIIHOCTSIMU CYIIIECTBYET CBSA3b, TO HK3EMILISIPbl OJIHOU
CYIIHOCTH CCBHUIAIOTCS WJIM HEKOTOPBIM O00pa3oM CBS3aHbI C 3K3eMIUIspa-
MU JIpyrou cymHoctd. Hampumep, cBsi3b MEXAY HW3AATEIbLCTBAMH, C OJ-
HOM CTOPOHBI, U KHUTAMH, B TIPOU3BOJICTBE KOTOPBHIX OHU MIPUHUMAIOT y4a-
CTHE, C IPYTOW CTOPOHBL.

Ha norndeckoM ypoBHE MOKHO YCTaHOBUT:

cBs13b MHOTHE-KO-MHOTEM (M:N Relation)

HEUACHTH(PUIIUPYIONTYIO CBsA3b oauH-.Ko-MHOTHM (1:N Relation).

uacHTHQUIMpYIomyo  cB13b oxuH-kKo-mHoruM  (1:N  ldentifying

Relation),

cBs13b oAuH-K-oqHOoMY (1:1 Relation).

uepapxusi CyNepTUIT-TIOITUIT

CBsi3b OAMH-K-OJTHOMY OTOOpa’KaeT TakOM XapaKTep CBS3EH MExXmay

CYIIHOCTSIMH, KOTJa KaXKIOMY 3K3EMIUIAPY OJHOW CYHIIHOCTH COOTBET-
CTBYET TOJIBKO OJIMH 3K3EMILIIp IPyroi, u HaooopoT. Hanmpumep, Myx xKe-
HAT TOJHKO HA OJIHOM >KEHE, a ’KEHa, B CBOIO OYEpe/ib, COCTOUT B Opake
TOJIBKO C OJTHUM MY>KEM.

Hanbonee yacTto B pPENSILIMOHHOW MOJENIM HCIOJIb3YEeTCS CBSI3b THUIIA
OJIMH-KO-MHOTUM. B TakoM ciiydae OAWH U TOJIBKO OJWH 3K3EMIUISIP Iep-
BOW CYIIHOCTH CBA3aH CO MHOTMMHM 3K3EMIUBSIPAMHA BTOPOW CYIIHOCTH.
ITepBast CyniHOCTb Ha3bIBAECTCS POJUTENBCKOM. BTOpas CymHoOCTh — 104ep-
Her. Hanpumep, CBI3b MEXIy KHUTAMHU U U3JaTEIbCTBAMU: KaXJaash KHUTa
UMEET €IMHCTBEHHOIO W3JIaTelisd, B TO BpPEMsI KaK M3JIaTE€IbCTBO MOXET
BBIITYCTUTh MHOTO KHMUT.

CBsI3b MHOTME-KO-MHOTUM TPEACTABISECT CUTYAIUIO, TJ€ SK3EMIUISPbI
OJTHOW CYIIHOCTH CBSI3aHBI C OJHUM HWJIM OOJBIINM KOJHYECTBOM DK3EM-
IUISIPOB BTOPOW CYITHOCTH, M HA00OPOT, SK3EMIUISIPHI BTOPOW CYITHOCTH
CBSI3aHBI C OJJHUM M OOJIBIITUM KOJMYECTBO IK3EMIUIIPOB MEPBOM CYIITHO-
ctu. Hanpumep, kak cBsizaHbl aBTOPHI KOHKPETHON KHUTH? Kaxkablii aBTOP
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MOJKCT HAIIMCaTb MHOI'O KHHUI', U KaXKJIasA KHHUIa B CBOXO OYCPCAb MOIKCT

OBITh HAITMCaHA HECKOJLKMMH aBTOPAMH.

PaznuuaroT 3aBHCHMBIE W HE3aBUCHMBIC CYIIHOCTH. TWI CYIIHOCTH
OMPEACISIETCS €€ CBA3BIO C JPYTUMH CYIIHOCTAMU. DK3EMIUISIpbl HE3aBU-
CUMOI CYIIIHOCTU MOTYT OBbITh YHUKAJIbHO HJACHTHU(UUIMPOBAHBI O€3 ompe-
JICJICHUS CBSI3€M C IPYTMMU CYIIHOCTAMH. A 3aBUCHMasi CYITHOCTb, HA000-
pPOT, HE MOXKET OBbITh YHHUKAJIbHO HIAeHTH(HIIMpOoBaHA 0€3 OIpeaciICHUs
CBSI3€U C IPYTMMU CYIIHOCTSIMU.

Nnentudummpyromas CBsA3b YCTAHABIMBACTCS MEXIY HE3aBUCUMOU
(poauTENbCKUN KOHEII CBSI3U) U 3aBUCUMOM (JTIOYEpHUIN KOHEIl CBSI3U) CYIII-
HOCTSIMHM. DK3EMIUISIp 3aBUCHUMOM CYIIHOCTU OIpPEAEseTcs TOJIbKO 4Yepes
OTHOIIIEHUE K POJIUTEIILCKON CYIITHOCTH.

[Ipy ycTaHOBIICHHHM HEHJACHTH(PHUIIUPYEMOU CBS3HM JIOYCPHSIS CYIIHOCTH
ocTaeTcsl He3aBUCMMOW. To ecThb HEMICHTH(HUIIUPYIOIIAs CBS3b CIYKUT
JUTSI CBSI3BIBAHMSI HE3aBUCHMBIX CYITHOCTEH.

CBsi3b JOJKHA UMETh UMH, BBIpaXKaeMO€ TJIaroJioM IIIaroibHOu (ppasoid,
HampuMep, «M3JaTENbCTBO BBITYCKAET KHUTH». [7aron («BBIMYCKaET)
BBIPAXKAET HEKOTOPOE OTrpaHUYCHHE, WM OWU3HEC-TpaBUiIO, U oOJerdaer
YTEHUE IUarpaMMBbl.

CylniHOCTh MOKET OBITH pacillerieHa Ha JBa WK O0JIbIIIEe YUCIIO B3a-
MMHO UCKJTIOYAIOIINX MOATUIIOB, KXKIBIN U3 KOTOPHIX BKIIOUAET 00IIHe
aTpUOYThI U/WIIH CBSI3U. DTH OOIIME aTPUOYTHI U/WITU CBA3H SIBHO OTpe/ie-
JISIIOTCS OJTMH pa3 Ha 0osiee BLICOKOM ypoBHE. B moaTumax MoryT omnpe/e-
JSATHCS COOCTBEHHBIC aTPUOYTHI U/WIIH CBSI3U. B IpuHIIKIIE, TOATUITH3AITNS
MOJKET MPOJA0KATHCS Ha 00JIe€e HU3KUX YPOBHAX, HO OMBIT MTOKA3bIBAET,
YTO B OOJILIIIMHCTBE CIy4aeB OKA3bIBAETCS JOCTATOYHO JIBYX-TPEX YPOB-
HEW.

Tun cymHocTH, Ha OCHOBE KOTOPOTO OMPEACIISIIOTCS TOATUIIBI, HA3bIBA-
etcsi cynepTurnoM. [IoaTUIIbI TOJKHBI 00pa30BbIBATh MTOJTHOE MHOYKECTBO,
T. €. TI00O0H SK3EMIUIAp CYIMEPTHUIIa JOJIKEH OTHOCUTHCS K HEKOTOPOMY
noarury [17].

4.5. Onpenesienne cBsizei

OnpenensieM CBSI3U OJUH-KO-MHOTHM:
«3marenbcTBO-KHUTa» — KA A0€ U31aTEIBCTBO BBIITYCKAET MHOTO
KHUT, 4 KaX/1as KHATA BBIITYCKAECTCSA €IMHCTBEHHBIM U3JaTEIIbCTBOM.
DTO CBA3b — HEUJICHTU(PHUITUPYIOIIAs OJJMH-KO-MHOTHM, TaK Kak 13-
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naTenbCTBO U KHUTa He3aBUCHUMBIE CYIIHOCTH. DK3EMILISP CYLIHO-
ctu KHura moxer cyiiecTBoBaTh O€30THOCUTENBHO K KAKOMY-THM00
AK3EMILULIPY cylHocTh M3narenscTBo, TO ecth B b/l MoxkeT cyiie-
CTBOBAaTh KHUTA 0€3 yKa3aHUs U3J1aTEIbCTBA, KOTOPOE €€ BBITYCTHUIIO.
OnpenensieM CBSI3M MHOTHE-KO-MHOTUM:
«ABTOp-KHUT2)» — HEKOTOPBIE ABTOPHI BHIITYCTUIIN 00JIEE OJHON KHHU-
I'Yl, @ HEKOTOPbI€ KHUTY HAITMCAHbl HECKOJIBKUMH aBTOPAMHU.
«Penakrop-Knura» — pegakrop Moxer padotaTh Oosiee ueM Haj Of-
HOM KHUTOM, a y KaXKJI0l KHUTH MOKET ObITh HECKOJIbKO PEAAKTOPOB.
«3aka3-Kuura» — kax1pli 3aKa3 MOKET BKJIFOYATh PA3JINYHbBIC KHU-
I'¥, aKaXJas KHUTa MOXET ObITh BKJIFOUEHA B Pa3HbIC 3aKa3bl.

8. CozpaiiTe CBsI3b OJMH-.KO-MHOTHM: BbIOEepUTE UHCTpYMEHT New 1:N
Relation, BerGepuTe MBIIITBIO POAUTENBCKYIO CYIITHOCTH M3MaTeIbeTBO,
BBIOEPUTE MBIIIBIO JOYEPHIOIO CYITHOCTh KHura.

9. Beenute ums: BeiOepuTe cBsi3b, MII, Properties, Beioepure BKIaaKy
Cardinality, B mosre Name on Source BBeuTe BBITYCKAeT, HAKMUTE
JlagHo.

10. BriOepute nokas umeH Ha aquarpamme: Right click on Logical
diagram and from context menu select Show->Labels.

11. CoznaiitTe CBA3b MHOTHE-KO-MHOTHUM: BbIOEpUTE HHCTPYMEHT New
M:N Relation, BeiOepuTe MBIIIBIO CYIITHOCTH ABTOP, BEIOCPHTE MBIIIHIO
cymHOCTh KHura.

12. Beeaute uMs cBSI3U HAMUCAJI — cM. 9.

13. CoznaiiTe cBs31 MHOTHE-KO-MHOTUM: PenakTop-Knura, 3akas-
Knura — cm. 11.

14. BBenute UMEHA CBSI3EH: pelaKkTUPYeT, BKJI04YaeT — cM. 9.

Wepapxust HaclieloBaHUsI MPECTaBIsAET COO0M 0COOBIN THUIT 00bEIUHE-
HUSI CYIIHOCTEH, KOTOpbIE pa3AeiisaioT obiue xapaktepuctuku. Hampu-
Mep, aBTOPOB M3JaBAEMbIX KHUT MOXKHO pa3/IeiuTh HA COBPEMEHHUKOB U
KJIaCCUKOB. M3 MX 00mMX CBOMCTB MOXXHO CHOPMHPOBATH OOOOIICHHYIO
CYIIHOCTbH (pOZOBOM TpEAOK), CynmepTun ABTOpP, YTOOBI MPEICTABUTh WH-
dbopmanuro, oOmIyro T BCeX THMOB aBTOpoB. Cnerududaeckas 1l Kax-
JI0TO TUTa aBTOpOB MHGOpMaIus OyneT pacrojokeHa B moATunax (mo-
ToMkax) CoBpeMeHHUK U Kiaccuk.
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OOBIYHO MEpapXHrI0 HACIEIOBAHMS CO3AAI0T, KOrAa HECKOIBKO CYIIHO-
CTEl UMEIOT OOIIME MO CMBICITY aTPUOYTHI WU CBSI3U.

15. Co3naiite cymuocts CoBpemeHHuk (alive) — cm. 3

16. Co3naiite cymuocts Kimaceuk (classic) — cm. 3

17. Onpenenute cyneptuil: Bbioepute cymHocts CoBpemennnk, MII,
BBIOCpUTE Properties, B ciricke Super Type BeiOepuTe ABTOP, HAKMUTE
Jlaano.

18. Onpenenure cynepturl: BeiOepuTte cymHocTh Kiacenk, MII,
BEIOCpHUTE Properties, B ciiricke Super Type BeiOepuTe ABTOP, HAKMHUTE
Jlaano.

Puc. 3: Jlocuueckas mooenv 6 Homayuu bapxepa



71
4.6. Onpenenenue J0MeHOB

Ha noruueckoM ypoBHE MOJICIMPOBAHUA CpeAa peann3auud nHPpopma-
MOHHOU CUCTEMBI HE YUUTHIBAETCSA. BbI MpoCcTo onpesesnsaere aTpudyT Kak
CTPOKY, YHCJIO WM JIaTy, B UJi€ajie MOKHO HA3HAYUTh aTPUOYTy COOTBET-
CTBYIOIIMU JIOMEH.

JIOMEH MOKHO ONPEAETUTh KaK COBOKYITHOCTh 3HAYE€HUH, U3 KOTOPBIX
OepyTcs 3HaueHus aTpuOyToB. Kaxkplil aTpuOyT MOXKET ObITh ONPEEICH
TOJIBKO Ha OJJHOM JIOMEHE, HO Ha Ka)KJIOM JIOMEHE MOXET OBbITh OIpeiese-
HO MHOKECTBO aTpuOYTOB. B MOHsATHE JOMEH BXOJUT HE TOJIBKO THUII JaH-
HBIX, HO 1 00J1acTh 3HaueHUM 1oMeHa. Hampumep, MOKHO ONpeeauThb J10-
MeH PaMuiIus Kak CTPOKOBBIE TaHHBIE U ONPEAEIUTh aTpuOyThl DaMuius
aBTopa U Damuivs peIaKTopa KaK NpUHAJJIEKALIAE dTOMY IOMEHY.

19. Co3naiite nomen: Beioepute Tools, Domains Administration,
BeIOepuTe Add, B mose Name Beenute Vio, B ciucke Logical type
BBIOepuTE Varchar, B mose Size Beeaute 50, Haskmute Apply.

20. Beeaute octajgbHbBIE JOMEHBI IO TA0I. 2.

Hms Tun Emé
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

Tabnuya 2. Jomenwl

21. TTocne co3manus 1oMeHOB Haxmure Save, naxmure Close.
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Bbyner co3nan ¢aiin defaultdomains.xml B xatanore

/datamodeler/domain/. Mosxuo ckonpoBath aiin  defaultdomains.xml s
HOBOE MECTO M IIeperMeHoBaTh Hampumep B library _domains.xml. Otot
(aiir MOKHO UCTIONH30BATh MTPH MOCIIEAYIONINX POSKTUPOBAHUSIX.

4.7. ATpulyT

Kaxnas cymnHocts Oyner nmpeacTaBieHa Ha (PU3UYECKOM YPOBHE Ta0JIH-
nei. Kaxkaas u3 3Tux CymHocTei o01agaeT cCOOCTBEHHBIMU MPU3HAKAMU.
Kaxnplii npu3Hak Oyner npeAcTaBieH Ha PU3NYECKOM YPOBHE CTOIOIIOM.

DK3eMIUIPHI OJTHOM CYIITHOCTH UMEIOT OJIMHAKOBBIE HA0OPHI MPU3HAKOB
(coiicTB). Hanmpumep, JiJ1s1 KaXK10r0 aBTOpA UMEETCS XapaKTePU3yOITUi
ero HaOop npusHakoB: @amunust, Umst, OT4ecTBO U T. 1.

ATpuOyTOM CYIIHOCTH SIBIIICTCS JIF000H MpHU3HAK, KOTOPBINA CITYKUT JJIS
yTOYHEHUSI, UACHTU(OHUKAIINHN, KJIacCU(PUKAITUU, YNCITOBON XapaKTepHUCTH-
KM WU BBIPAKEHUS COCTOSIHUS CYIIHOCTH.

Kaxxnplii mpu3HaK CyIIHOCTH OMUCHIBAETCS POBHO OAHUM aTpUOyTOM B
CBOEH CYIIHOCTU. ATpUOYTHI TOJKHBI UMEHOBATHCS B €JUHCTBEHHOM YHC-
Jie U UMETh YE€TKOE CMBICIIOBOE 3HAUCHUE.

J171s1 OONBIIMHCTBA CYLIHOCTEHN MOJHBIN HA0OP MPU3HAKOB HEMCUEPIIAEM.
[ToaTOMY BBIOMPAIOT TOJILKO T€ CBEJIEHUS O CYLIHOCTH, KOTOpPbIE HEOOXO-
JAMBI ISl PEMICHUS TAHHOW MPAKTUYECKOU 3a1a4H.

21. Omnpenenute atpuOyThl: BblOEpuTe ABTOP, MII, BBHIOCpPUTE
Properties, Beioepute BKIaaky Attributes, Haxxmure IIOC, B TOJC
Name Beenure ABTOp#, B oOnactn Datatype mwibepure Domain, B
cnricke Type BeIOepuTe numeric_id, waxmute Apply, BeiOepuTe miroc,
B mnoie Name BBeaute Pammims, B oOsactu Datatype BrwiObepute
Domain, B crimcke Type BeiOepuTe Vio, BeIOepuTe Mandatory, naxxmure
Apply, BeiOepure mumtoc, B mone Name seeaure Mmsi, B obiactu
Datatype BeiOepure Domain, B crimcke Type BbiOepuTte ViO, BbIOEpHTE
Mandatory, maxxmute Apply, BeiOepuTe miaroc, B noje Name Bmeawre
OtuecTBO, B oOsactu Datatype Beibepure Domain, B crimicke TYpe BbI-
oepute Vio, Haxxmure Apply, Haxxmure JlaaHo.
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Nmna Tun JaHHbIX Emé
Astop# (avtor) Domain Primary UID, yHukansHbIN HACHTUDU-
numeric_id | katop aBTOpa
damuus (famil) Domainvio | Mandatory
Nwms (imja) Domainvio | Mandatory
OTuectBo (otche) Domain vio
[To3wurwmst (pozic) Logical type:
NUMERIC
(Precision=2,
Scale=0)
Pasnesnenne ronopapa Logical type:
(razde) NUMERIC
(Precision=3,
Scale=1)

Tabauya 3: Ampubymol cywnocmu Aemop

22. Onpenenure aTpuOyThl cyliHOCTH CoBpeMeHHUK 110 Tad. 4.
23. Onpenenure aTpuOyThI cynHocTH Kiaceuk no tad. 5.

HNwmsn Tun JaHHbIX Emé

Anpec (adres) Domain
adress

Wupexc (Indek) Domain zip
I'opox (gorod) Domain city
Tenedon (telef) Domain tel
Tabauya 4. Ampubymot cywynocmu CospemeHHux

HNmsna Tun JaHHbIX Emgé

Jlata cmeptu (Smert)

Domain rod

Tabnuya 5: Ampubymor cywyHocmu Knaccux
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24. Onpenenure atpuOyThl cyniHoctd Knura mno ta0i. 6.

Nmna Tun JaHHBIX Emé
Kuura# (kniga_id) Domain Primary UID, yHukansHbIN HACHTUDU-
book_id KaTOp KHUTH
Haszsanue (nazva) Domain title |Mandatory
Tema (tema) Domain tema
Llena (cena) Domain price
Pacxopi (rasho) Domain price
Jlara Beixoaa (Vyhod) Domain rod

Tabauya 6: Ampubymor cywynocmu Knuea

24. Onpenenure atpuOyThl cyniHocTd Pegakrop no tad:m. 7.

HNma Tun JaHHBIX Emé

Penakrop# (redak_id) Domain Primary UID, yHukansHbIN HaAeHTUDHU-
numeric_id  |karop pemakTopa

damuus (famil) Domainvio | Mandatory

Wms (imja) Domainvio | Mandatory

OrtuectBo (otche) Domain vio

Anpec (adres) Domain
adress

Wupexc (Indek) Domain zip

I'opox (gorod) Domain city

Tenedon (telef) Domain tel

Crermanmzanus (Speci) Domain tema

Tabauya 7: Ampubymol cywyrocmu Peoakmop
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26. Onpenenure aTpuOyTHI CYITHOCTH 3aka3 1mo Tadi. 8.

Nmna Tun JaHHbIX Emé

3akas# (zakaz_id) Domain Primary UID, yHukansHbIH HACHTUDU-
numeric_id | karop 3akasa

Marasun# (magaz) Domain Mandatory
numeric_id

KoaunuectBo3aka3aHo Domain kol | Mandatory

(kolza)

KommuecteoOrnpasieno  Domain kol

(kolot)

Jlara Bermosuaenus (vypol) 'Domain rod

Tabauya 8: Ampubymer cywynocmu 3axas

Name Datatype Other Information

WznatensctBo# (izdat_id) | Domain Primary UID, yHukansHbIN HAeHTUDU-
numeric_id | karop aBTOpa

HasBanue (nazva) Domain title | Mandatory

Anpec (adres) Domain
adress

Hupexc (indek) Domain zip

I'opox (gorod) Domain city

Tenedon (telef) Domain tel

Tabauya 9: Ampubymol cywnocmu Mzoamensbcmeo

27. Onpenenure aTpuOyTHI cyrHOocTH U3aaTebeTBO 110 TaoI. 9.
Jlornueckasi MOCNb TTOCJIE ATOTO I1ara JOJDKHA OBITh Kak Ha puc. 4 uiu

S.
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#

ABTOP
* ABTOp#
*Pamunua
*Mma
oOTYECTED

COBPEMEHHWK
oMHpekc
olopon
ohAnpec
oTenegoH
oMoznyna

oPasgeneHne roHopapa

Hanucan
-
- PEAAKTURYET A © BRNMAeT
PE .A.K.TDP h KHUE . 3AKAS
R #* KHura#

#* Pepaktop# *Ha3gaHue #¥ 3akaz¥

*dPamnnua L aTema *MarasnH#

*Wma é— - olleHa o0JaTa BeINONHEHWA

0 QTYecTED oo o Pacxogel oKonWyecTEo3aKkasaHo
oWHpekc oflaTa BbIX0na oKonnyecteoBrinonHeH
olopon

ohAppec

oTenedod

oCnegnanasauna

BRINYCKSET

W3OATENLCTBO
#* N3patenecTeo#F

*HazgaHwe

oHoEKC
olopon
ohAnpec

oTenedioH

Puc. 4: Ampubymut 1ocuueckoti mooenu 6 Homayuu baprepa

Knaccuk

oo Hata cmepTti rod
S pepakTupyet .
PepakTop
P * Pepaktop# numeric_id
* GaMmunna wvio
* Wma vio
OTyecTED wio
MHpekC Zip
Mopon city
Anpec adress
TenedoH tel
Crneywanniauma tema
= Pepaktop_PK

. COBPEMEHHNK
T :}P * ABTOR#H nurmeric_| MHoekc Zip
........ * Damunna via . Fopon city
* ma wig Anpec adress
OTYecTED wie | TenedoH tel
. A Moznyna MNUMERIC (2)
———— PasneneHWe roHopapa MNUMERIC (3,1)
Harwcan @ - - - oW
R Knura R
oo [P Kemra# bookid| - - .B.KJ'.IIC?HEET .......................
....... * HassaHwe title J 3aKas
R Tema temna c P o+ 3akas# numeric_id
....... Uena (2001 o + MarasuH# numeric_id
-+ - Pacxopbl price g Lata BeinonHeHns rod
"""" HaTa BblXona red ... KonW4ecTeo3aKkasaHo kol
©o o o [F Msparenectso#  numericp - oo KonwyecteoBeinonHeHo kol
Lo e P DUl e
BBIMYCKART - - - - - o o o o
N3faTEenbETBD
P * Wsparenocteo#®  numeric_id
* HazpaHwne title
WMHoekc Zip
Fopopn city
Appec adress
TenedioH tel
= WsgatenocTeo_PK

Puc. 5: Ampubymot nocuueckoii mooenu 6 Homayuu baxmana
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4.8. OnpenesieHne NepBUYHbBIX KJIKOYeH
baposn:
...CTOATH 51 HE MOT'Y... MOU KOJIEHU
Cnaberot... gymHo! .. qymHo! ..
I'ne xmroun? Kimrouu, kiarouu mou! ..
A. C. Iywxun. Cxynoti pviyape, cyena lll

Kaxmast cymHoCTh 10KHA UMETh NPU3HAKU, KOTOPHIE €€ OMUCHIBAIOT, B
MPOTMBHOM CJIy4a€ OHa IMPOCTO HE MOXKET CyllecTBOBaTh. [Ipu3Hak cyii-
HOCTH, MPEACTABJSIONIMN HHTEpPEC Has3biBaeTcs arpudyrom. Hekoropsie
aTpuOyThl CYIIHOCTH HE TOJBKO OMHMCHIBAIOT, HO M YHUKAJIHLHBIM O0Opa3oM
uaeHTUPUIUPYIOT ee. VX Ha3bIBalOT NMEPBUYHBIM KIHOUOM. [lepBUUHBIIM
kiou (primary key) — sto arpuOyT WMiau rpymma aTpuOyToOB, OJHO3HAYHO
UJECHTUPUITUPYIOIIAS SK3EMILISIP CYITHOCTH.

Ecii B CyIIHOCTM CBOEro MEPBUYHOrO KJIKOYA HET — CIEIYET CO3/aTh
JOTIOJIHUTENBHBIN aTpuOyT. [IpuMepoM Takoro atpuOyTa SIBISIOTCS KOJ
aBTOpAa, HOMEP 3a4YETHOM KHWKKM CTYJIEHTA. TaKue KIIIOUYM Ha3bIBAIOT
CyppOTaTHBIMH, T.€. BHE 0a3bl JAHHBIX OHU HE UMEIOT

Bpi00op mepBUYHOrO KJIF0Ya MOXKET OKa3aThCsl HEMPOCTOW 3ajadel, pe-
IIeHHe KOTOpOM MOXKeT MOBIUATh Ha 3(dekTtuBHOCTh Oynymeit bJI. B
CYIIHOCTH MOTYT OKa3aThCsl HECKOJIBKO aTpUOyTOB, MPETECHIYIONIUX Ha
POJIb TIEPBUYHOIO Kit0Ya. Takue MpEeTeHAECHThl Ha3bIBAIOTCS MTOTECHIMAJIb-
HBIMH KJIFOUAMHU.

PaccMoTpuM KaHIMIaTOB HA MEPBUYHBIN KITFOY CYIIIHOCTH ABTOp. 3/1€ChH
MOXXHO  BBIAEIUTH  CJIEAYIOIIME  IOTEHUUAIbHBIE  KIIIOYH:
«ABTOp#», «Homep macnopray, «@amummua HMma  OtdecTBO®
(cocTtaBHOM).

Kitoun MoryT OBITH COCTaBHBIMH, TO €CTh COJIEPKAIIMMH HECKOJIbKO
aTpuOyTOB.

st Toro 4yTtoObl OBITH MEPBUYHBIM, MOTCHIMAIBHBIA KIHOY JOJKEH
YAOBJIETBOPATH Py TPEOOBAHMIA:

YHUKAIBHOCTD

JIBa sK3emIuIsipa HE JOJKHBI UMETh OJIMHAKOBBIX 3HAYEHUU BO3MOKHO-
ro kimoua. IlorermumaneHenii ximoy «Pammmmnsg MMma OtuecTBO» ABISIETCS
MJIOXUM KaHJIUAaTOM, TaK KaK aBTOPBI MOTYT OBITh TOJHBIMU T€3KaMH. JK-
3eMIUISIpBI XKe Kitouerd «ABTop#» u «Homep macmopra» ABISIOTCS YHH-
KaJIbHBIMH.

KommaktHOCTB
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JInst obecrieueHHs] YHUKAJIBbHOCTU JONOJHUM K04 «Damunus Ums
OtuectBO» aTpubyrom «Anpec». Ho mpu BbIOOpE MEPBUYHOIO KirO4a
NpEANOYTeHUE JOJDKHO OTAaBaThCsi 0oJiee MPOCTHIM KIIHOYaM, TO €CTh
KJIFO4YaM, COJEpKalllMM MEHbIIIEE KOIMYeCTBO aTpuOyToB. Torjma kitouu
«ABTOp» M «Homep macmopTa» NpeAIOYTUTENIBHEE COCTABHOTO KIIHOYA
«Damuus Ums OtuectBo Anpecy.

ATpuOyTHI HE TOJDKHBI coziepxkath NUll-3HadeHwi.

Ecmu nomyckaercs, 4To aBTOp MOKET, HapUMEpP, HE UMETh MaclopTa
(manpumep, y Pegopa MuxainoBuda J[0CTOEBCKOro Kakoil HOMEp Mac-
nopta?), To Kito4 «Homep macnopta» He MOJONAET HA POJIb IEPBUUHOTO
kirova. Eciom st oOecriedeHus YHUKAJIbHOCTH HEOOXOJMMO JIOTOJHUTD
MOTEHIUATBHBIN KJIFOY JIOMOJHUTEIBHBIMA aTpUOyTaMu, TO OHM HE JOJIXK-
HBI COJIEpKaTh HYJNEBbIX 3HaUeHUU. Jlononnss kimtou «Damunus Uvu OTt-
YECTBO» aTPUOYTOM «AJpec», HY)KHO YOeIUThCS B TOM, UTO aJpeca BCeX
ABTOPOB U3BECTHBI.

3HadyeHre aTpuOyTOB KJIIOYa HE JOJDKHO MEHATHCS B T€UEHHE BCETO
BPEMEHH CYIIECTBOBAHUSA AK3EMILIAPA CYITHOCTH.

ABTOp MOXET BBIUTH 3aMy U CMEHHUTH (DaMUJIMIO, CMEHUThH IAaCIOPT.
IToatomy «Homep macnopra» u «Damummms Mma OTuecTBO» HE MOIXOIAT
10 3TOMY YCJIOBHIO Ha POJIb MEPBUYHOIO KJTFOYA.

Ntak, Hanbosiee MOAXOASAIIUM MEPBUYHBIM KJIIOUOM CYIITHOCTH ABTOP
ABJISIETCS] CYpPOTaTHBIN aTpuOyT « ABTOP#».

Kaxnast cymmHOCTh 1OJKHA UMETH MO KPAMHEW MEpPE OJIMH ITOTCHINAIIb-
HbIM KJIFOY. MHOrMe CYIIHOCTH HMMEIOT TOJIBKO OJIMH ITOTCHUHAIbHBIN
KJIt04. TakoW KIIF0Y CTAHOBUTCS mepBUYHbIM. HO ecim cymHOCTh uMeer
0oJiee OJTHOTO BO3MOXKHOTO KJIHO4Ya, TO OJWH M3 HUX CTAHOBHUTCS TEPBHY-
HbIM, a OCTaJIbHbIE — AJIbTEPHATUBHBIMM, KJIIOYaMHU. AJIbTEPHATHUBHBINA
KJIFOY — 3TO MOTEHIMAJIBHBIN KJIt0Y, HE CTABIIMK MEPBUYHBIM.

Bremnauit kmou (Foreign key) — sto atpuOyt wim rpynmna atpruOyToB
OIHOW CYIIIHOCTH, KOTOPBIE MOTYT CIIY>KUTh B KaUYE€CTBE MEPBUYHOTO KIIO-
ya Uil IPYrou CYIIHOCTH. ['OBOpST TAaKKe, YTO BHEIIHUW KIIFOY OJIHOU
CYILIHOCTH SBJIAETCS CCHIJIKOM HA NMEPBUYHBIN KJIFOY IPYTrOM CYIIIHOCTH.

CcputogyHas MEeJIOCTHOCTh PEIISIIMOHHOM MOJEIH TpeOyeT, YTOOBI BHEIII-
HAN K04 Jin0oo uMmen 3HayeHue null, mmbo cooTBeTCTBOBAN 3HAYEHUIO
MIEPBUYHOTO KJII04a, HA KOTOPOE OH CChLIAETCS.
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[Ipu ycTaHOBIIEHUN UJACHTUPUIUPYIOMINI CBI3U aTPpUOYThI IEPBUYHOTO

KITF0Ya POAUTENILCKON CYIITHOCTH aBTOMATUYECKU MEPEHOCATCS B COCTaB B
NEPBUYHOIO KIII0Ya JOYEpHEH CYIIHOCTH. DTa OIepaiusi JOMOTHEHHUS
aTpuOyTOB JIOUEPHEHN CYHTHOCTU MPHU CO3JAAHUH CBSI3U HA3bIBAETCS MUIpa-
e aTpuOyToB.

[Ipu ycTaHOBIEHNN HEUACHTU(GUIIUPYEMOU CBSI3U TOYEPHSS CYITHOCTh
OCTaeTcs HE3aBHCHMOM, a aTpuOYThl MEPBUYHOTO KJIHOYA POIUTEIHCKON
CYIIHOCTH MHUTPHUPYIOT B COCTaB HEKIIIOUEBBIX KOMIIOHEHTOB POJIMUTEIb-
CKOM CYIIHOCTH.

28. 3anaiiTe nepBUYHBINA KJIIOY: BbIOEpUTE CylHOCTH ABTOpP, MII, BHI-
oepute Properties, Beioepute Briaaky Attributes, B oomactu Attributes
BeIOCpHUTE ABTOP#, BRIOEpUTE dutaxkkoMm Primary UID, naxwmure JlagHo.

29. 3apaiiTe nepBUYHBIN Kito4d: BeiOepuTe cymHocTh Kuura, MII, Bbi-
oepute Properties, Beioepute Briagky Attributes, B oomactu Attributes
BeIOepuTe KHUTa#, BeiOepute daxkkom Primary UID, naxwvure JlagHo.

30. 3amaiiTe mepBUYHBIA KIIIOY: BbIOEpUTE CyIIHOCTh M3aaTesbCTBO,
MII, BwiOepute Properties, Beioepute Bkianky Attributes, B obmacTu
Attributes BreiOepuTe HM3matenbcTBO#, BBIOCpHTE duiaxkkom Primary
UID, uaxwmure JlaaHo.

OOpaTtute BHUMaHuUE, YTO aTpuOyT MEpBUYHOro Kiroda M3gatenbcTBO#
POIUTENBCKON CYIHOCTH M31aTenbCTBO MOKHBI aBTOMATUYECKH MUTPH-
pOBaTh B JOUYEPHIOO CylIHOCTh KHura.

31. 3anaiiTe mepBUYHBIN KJIHOY: BBIOEpUTE CYIIHOCTH 3aka3, MII, BbiOe-
pute Properties, Beioepute BriIaaky Attributes, B oomactu Attributes
BeIOEpHTE 3aka3s#, BeioepuTe dhiakkom Primary UID, waxmute Jlaano.

32. 3apmaiiTe MEpBUYHBIA KJIIOY: BbIOEpHUTE CylIHOCTH Pemaktop, MII,
BeIOepuTe Properties, BeiOepure BKIaaky Attributes, B o6Gmactu
Attributes BeiOepute PemakTop#, BoiOepuTe dnaxkkom Primary UID,
Haxmute JlagHo.

4.10. Horauus bapkepa

33. Beibepure HoTarmio Mojaenu: Beioepute View, Logical Diagram
Notation, Beioepure Barker Notation.
CymHocTh B HOTanmu bapkepa npencraBiseTcs: mpsSMOyTroJIbHUKOM JIFO-
Ooro pa3mepa, coaep KaliiuM BHYTpH ceOsl:
UMS CYIIIHOCTH;
CITUCOK UMEH aTpuOyTOB (3HaK O mepea UMeHeM aTpulyTa);
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yKa3aTely KJIFYEBbIX aTpUOyTOB (3HAK # nepea UMeHEM aTpulyTa).;

yKazaTenu o0s3aTeIbHbIX aTpUOyTOB (3HAK * TIepe] UMEHEM aTpu-
oyta).

Bce cBsi3u sIBASAIOTCS OMHAPHBIME W TIPEACTABIISIOTCS JTUHUSIMHU C IBYMS
KOHIIaMU (COEIUHSIOIIMMU CYIITHOCTH), JJIs1 KOTOPBIX OJKHO OBITh OIpe-
TIEJICHO:

UMSI CBSI3H;

CTENeHb MHOXECTBEHHOCTH (OJIMH MJIM MHOTO OOBEKTOB y4aCTBYIOT
B CcBA3M: « 0,1» , « 0,%», «1», «1,*»

CTerneHb 00s3aTeIbHOCTH: 00s3aTenbHas (Mandatory) wiam HeoOs3a-
tenbHas (Optional) cBs3b MeX Ty CYIIHOCTAMHU.

Ecmm MakcumanpHOE KapAMHAIBHOE YUCIIO OTOOpaKeHUs paBHO OECKo-
HEYHOCTH, TO JIMHHS, MPEACTABJIAIONMIAS CBS3b, PA3BETBISACTCS, IPUHUMAS
BUJT «BOPOHBEH JIATIKW» U MPHUMBIKACT K MPAMOYTOJIbHUKY, COOTBETCTBYIO-
IIEMYy MHOKECTBY CYITHOCTEH — 00JIaCTH 3HAYCHHM, B TPEX TOUYKAX; B IIPO-
TUBHOM CJTy4ae JIMHUS OCTaeTcsi 0€3 U3MEHEHUM.

Eciu MUHMMaIbHOE KapIMHATLHOE YUCIIO OTOOpaKEHUS paBHO HYJIIO,

TO YaCTh JUHUU-CBSA3M, PUMBIKAIONIAs K IPSIMOYTOJIbHUKY, H300paxaercs
IPU MOMOIIY MyHKTUPHOU JIMHUM, B IPOTUBHOM CJIy4ae UCIOJIb3yeTCs
CIUIOLIHAS JIMHUSL.

Hotanus npumensiercss K 000MM 0TOOpaKEHUAM, ONPEEIsIEMbIM CBSI-
3b10, MIPU ATOM JIMHUS, U300pakaroias CBs3b, NEIUTCS MOIOJIaM, U Kax-
nasi ee 4acTb 0(hOpMIISIETCSI B COOTBETCTBUHU CO 3HAYEHUSAMM KapIUHAIb-
HBIX YHCEJL.

JI1s1 ykazaHus CTENeHU MHOKECTBEHHOCTH paBHOM O B CBOMCTBaxX CBSI3U
J0JDKHA OBITh BKIFOUeHa Target optional.

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

N nentuduimpyroinast cBs3b H300pa)aeTcs MONepeyHO JIMHUM Ha CTO-
pOHe BOpOHbei Janku (puc. 13).
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ENTITY29 )
| #+ attribute 1 J < #* Attribute_2
| ] {




82
4.11. Horanusa bBaxmana

34. Beibepute HoTarmio Mojenn: Beioepute View, Logical Diagram
Notation, Beioeputre Bachman Notation.

CyIIHOCTh MPEACTaBISACTCS IPAMOYTOJIBHUKOM JIFOOOTO pa3Mepa, Co-
Jep>KallliM BHYTpH ce0s:

UMSI CYIIIHOCTH;

CIIMCOK UMEH aTpuOyTOB;

yKa3aTely KJII0YEBbIX aTpuOyTOB (3HaK P mepen uMeHem atpudyra);
yKazaTenu 00s3aTeIbHbIX aTpUOyTOB (3HAK * Mepe]l UMEHEM aTpu-
OyTa);

yKa3aTelid BHEIIHMX Kirodel (3Hak F mepen umeHem atpudyTa).

Bce cBsi3u sIBASAIOTCS OMHAPHBIME U TIPEACTABIISIOTCS JTUHUSIMH C IBYMS
KOHIIaMH (COSTUHSIOIIMMU CYIITHOCTH), JUISl KOTOPBIX JOJIKHO OBITH OIpe-
TIEJIEHO

UM,
CTENEHb MHOXECTBEHHOCTH (OJIMH UM MHOTO OOBEKTOB y4aCTBYIOT
B CBA3H, « 0,1» , « 0,*» , « 1», « 1,*»

J1J1s1 MHOKECTBEHHOM CBSI3U JIMHUS IPUCOCIUHSIETCS K IPSIMOYTOJIbHUKY
HAKOHEYHUKOM, a JIJIsl OMUHOYHOM CBSI3U — KPYKKOM. TO €CTh I0UEpHSA
CYIIHOCTh 0003HAa4YaeTCsl HAKOHEUHUKOM CO CTOPOHBI JIUHUU, & POJAUTEIIb-
CKasl KPY>KKOM.

Homyctumoctb Null-3Hauennii 0003Ha9aeTcs IyCTHIM KPYKKOM U ITy-
cThIM HakoHeUHHKOM. Hemonmyctumocts NUull-3HaueHnit 0603HavaeTCst
YEPHBIM KPY>KKOM U YEPHBIM HAKOHEYHUKOM.

N nentuduimpyroiis cBsi3b 300pakaeTcsi MONEPEeYHOM JIMHUN Ha CTO-
pPOHE HAKOHCUHHKA.

JI71s1 ykazaHus CTETIEHH MHOKeCTBEHHOCTH 0 B CBOMCTBAX CBSI3M JIOJKHA
ObITh BKITtOUeHa Target optional.

ITpumepsr HoTanmm baxmana Ha puc. 10, 11, 12.
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4.12. HacTpoiiku

Data Modeler nmeer ciemyroriyie BO3MOKHOCTH 10 HACTPOMKE MoJIe-
JICH:
JI1s1 u3MeHeHus HacTpoek (popMaTHpoBaHUs MO YMOJTYAHHUIO: BbIOE-
pute Tools, General Options, Diagram, Format, Beioepute 00BbEKT.
M3meHenre oOLIMX HACTpOEK Mozenu: BwiOepure T00IS, General
Options, Diagram, umerorcs ciemyromniue mapamerpel: Show Grid —
BBIBOJI ceTkH, Diagram Color — ympasieHue 1iBeToM (oHa auarpam-
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mbl, Line Auto Route — ympasieHue QyHKIHEH aBTOMAaTHYECKOIO

MapIIpyTa, KOTOPbIA BKJIFOUEH M0 YMOITYAHHUIO.

JIJisi U3MEHEeHUs] KOJIMYecTBa OTOOpa)KaeMbIX JeTalield Ha MOJCIU:
BeIOepuTe View, View Details, nmerorcs ciemyroniue mapameTphl:
All Details, Names Only, Attributes, Datatype, Keys.

PerynupoBka MMpHUHBI U BBICOTHI OOBEKTOB MOJIENU: BEIOEPUTE CYIII-
HOCTH TIpeHAa3HAYCHHBIC TS peryaupoBanus, BeiOepute Edit, Equal
Height.

st pydHoro ynpaBieHusi JUHUsSIMUA: BbiOepuTe MII, oTkitounte
Auto Route.

Jlns ynpasiaeHust IMHUSIMU: BbiOepuTe nuHuto, MII, umerorcs ciemy-
torrie mapamerpel: Add EIbow — noGaBnenne xoiieHa, KOTOpoe 1Mo3-
BOJISIET TIEPEHAINpPABIATh JIMHUIO BOKPYr npyrux ¢opm, Remove
Elbow — ynanenue xonena, Straighten Lines — BeipaBHUBaHWE JIH-
HUU, YIS IPU 3TOM KOJICHA.

4.13. 3ameHa cBA3ei MHOTHE KO-MHOTHM

CBsi3p MHOTHE-KO-MHOTHM BO3MOJKHA TOJBKO Ha YPOBHE JIOTHYECKOMN
monenu. [Ipu nepexone k pensuuonHor moxenn Data Modeler aromaTu-
YeCKH MpeoOpa3oBhIBAECT CBA3b MHOTHE-KO-MHOTHM, J100aBJysisi HOBYIO Ta-
OJIMIly ¥ yCTaHaBJIWBAas JIBE€ HOBBIC CBSI3M OJIMH-KO-MHOTHM OT CTapoM Ta-
onuie Kk HoBoil. OOBEKT, KOTOPBIM CO3/Ia€TCsl B pPE3yJIbTaTe TAKOrO Mpeo0d-
pa30BaHMS CBSI3M, Ha3bIBAIOT TAOJIMIICH TTepeceUEHUsI.

MoxHO caenath 3Ty 3aMEHY CBSI3U BPYYHYIO, €€ Ha YPOBHE JIOTHYE-
CKOM MOJENHN.

36. Y nanute cBsi3b MEXKY CylHOCTIMU ABTOP 1 KHura.

37. Co3naiite cymaocTh KnuraAsTop (bookavtor) — cm. 3.

38. Coznaiite HIeHTUGUIMPYIOITYIO CBSI3b OJUH-.KO-MHOTHUM . BBIOEpH-
te nacTpyMeHT New 1:N ldentifying Relation, BeioepuTe MBIIIIBIO poIu-
TENbCKYIO CYIIHOCTh KHHUTra, BEIOEPUTE MBIIIBIO TOYEPHIOIO CYIITHOCTD
KuuraAsrop.

39. Cozpnaiite HaICHTU(GUIMPYIOIIYIO CBSI3b OJWH-.KO-MHOTHUM . BEIOEpH-
te nacTpyMeHT New 1:N ldentifying Relation, BeioepuTe MBIIIIBIO poIu-
TEIBCKYIO CYIITHOCTb ABTOP, BEIOEPUTE MBIIIBIO IOYEPHIOIO CYIIIHOCTD
KuuraAsrop.

40. Y nanute CBS3b MEXKY CYITHOCTSIMU 3aKka3 u Kuwra.

41. Cozpnatite cyminocts Ilynkr3akasa (punkt) — cm. 3.
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42. Co3zpaiiTe HICHTUPHUITUPYIOIIYIO CBS3b OJIUH-.KO-MHOTHUM: BBIOCpHU-

te mHcTpyMeHT New 1:N Identifying Relation, BeiOeprTe MBIIIBIO pOIH-
TENbCKYIO CYITHOCTh KHUIra, BEIOSpPUTE MBIIIHIO TOYSPHIOO CYIITHOCTh
Iynkr3aka3za.

43. Co3paiiTe HICHTUPUITUPYIOIIYIO CBS3b OJIUH-.KO-MHOTHM: BBIOCPH-
te mHcTpyMeHT New 1:N Identifying Relation, BeiOeprTe MBIIIBIO pOIH-
TEITbCKYIO CYIITHOCTh 3aKa3, BHIOCPUTE MBIIILIO JOYSPHIOIO CYITHOCTE
Hynkr3aka3za.

Jlormueckast MOJIEITb TIOCJIC 3aMEHBI CBS3€H MHOTHE-KO-MHOTHM JIOJKHA
OBITh Kak Ha puc. 13.
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5-i1 nens. Hopmanu3anus

bor Becenblii BUHOTpa1a
Ilo3BosIsieT HaM TpH Yallu
BrinuBaTh B MUpy BeUEpHEM.

A. C. Ihwkun. boe eecenviti 8uHo-
epaoda

5.1. Hopmanu3anus

Hopmanu3zanusa npencrapiger co00il mpolecc MpOBEPKH U peopraHusa-
MU CYUIHOCTEN M aTpuOyTOB C LIENBIO YJIOBIETBOPEHUSI TPEOOBAHUN K pe-
JSIUMOHHOM MOJIENU TaHHBIX.

B ocHOBe HOpMaIM3alMK JISKUT ONPEACIICHHbIA MAaTEMATUYECKUA ara-
paTt, 0a3upyIOIIMIACSI Ha MOHATUU «(YHKIIMOHAILHON 3aBUCUMOCTH.

ATtpubyt Y cymHoctd R dyHkImonanbHO 3aBucuT OT atpudyra X
cymrHocTd R (cMMBoMYecKu 3amuchiBaeTCsS Kak X — Y), Toryia u
TOJIBKO TOTJIa, KOrJa KaxkJ10e 3HaueHrne X B CYIIHOCTH R cBsi3aHO B
TOYHOCTU C OJHHMM 3HaueHueMm Y B cymHocTh R. MHbIMEU cioBamu,
X YHUKaJILHO omnpenenseT Y.,

Haunbonee oueBUAHBIM PUMEPOM 3[E€Ch MOXKET OBbITh NEPBUUHBIN KITHOY
CYIIHOCTH, KOTOPBIM OJIHO3HAYHO OIPENEISIET KAXKIBIA JK3EMIULIP 3TOU
cymHocTi. OgHAKO MOTYT CYLIECTBOBATH U JPYIHE 3aBUCUMOCTH, B KOTO-
pbl€ HE BXOJST MEpBUYHbBIC KIItOUM. [ J1laBHAs 11e1b HOpMaau3aluu — u3oa-
BUTh CYIIHOCTb OT 3aBHCHMOCTEW, HE CBA3AHHBIX C MEPBUYHBIMH KJIHOYA-
MU.

[Iponiecc HOpMaIM3aMU CBOJUTCS K MOCIJIEA0BATEIBHOMY NPUBEICHUIO
CTPYKTYpPHI JAaHHBIX K HOpMaJbHBIM (popMaM — GpopMaIn30BaHHBIM TPEOO-
BaHMSIM K OpTaHMu3alvu JaHHBIM. HopmanbHbie (POpMBI U3MEHSIOTCS B I10-
psanke ot niepBoi (1H®D) no nsaroit (SH®D). Kaxkxnas nocnemyromias dopma
yIOBJETBOpsIET TpeboBaHus npeabiayieid. Ha npakTuke 0ObIMHO OrpaHu-
YUBAIOTCS MPUBEACHUEM JTAHHBIX K TPEThEe HOpMaJIbHOU (popme.

CyniHocTh HaX0IUTCA B TpeThel HopMalibHOM Gopme (BHD) Torna u
TOJILKO TOI'/Ia, KOTJa HEKJII0UEBbIe aTpUOYThI (€CIM OHH €CTh BOOO-
1I€) SBJSAIOTCS B3aMMHO HE3aBHUCHMBIM W IOJHOCTBIO 3aBHUCHMBIMU
OT MEPBUYHOIO KJIFOYA.

JIBa MM HECKOJIbKO aTpuOYyTOB HA3bIBAIOTCSI B3AMMHO HE3aBUCHUMBI-
MU, €CITM HU OJIMH U3 HUX HE 3aBUCUT (HYHKUMOHAIBHO OT KaKOM-
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amb0 KOMOMHAUMM OcCTalbHBIX aTpuOyToB. I[lomoOHas He3aBUCH-

MOCTb MOJPA3yMEBAET, UTO KaXIbI TAKOH aTpuOyT MOXKET OBbITh 00-
HOBJIEH HE3aBHUCUMO OT OCTaJIbHBIX.

ATpuOYT MOJHOCTBIO 3aBUCHUT OT NEPBUYHOTO KIIIOYA, KOrjga OH
()YHKIIMOHAJILHO 3aBUCUT OT IOJHOTO MEPBUYHOrO KJKOYa, a HE OT
€ro OTJIEIbHBIX KOMIIOHEHTOB (aTpUOYTOB).

B nons3y HopMmanu3aiuu 0ObIMHO IPUBOJIAT CICAYIOIIUE TPU OCHOBHBIX
nosona [9]:

Obecnieuenue 1enocTHOCTH. OIHOrO 3TOrO JI0BOAA BHOJHE JHOCTATOYHO,
9YTOOBI 3200TUTHCSI O HOpMAIM3alMU. JJaHHbIE COXPAHSIOT KOPPEKTHOCTh U
JOCTOBEPHOCTb, IOCKOJBKY B PE3yJbTaTe€ HOpMalM3allMd OHU OyayT
COXPaHATHCS TOJIBKO B OJHOM MecTe. J[pyrumu clioBaMH, HOpMaJlU3alus
JOJDKHA TPUBECTH K MCKIIFOYEHHUIO M30BITOYHOCTH JAaHHBIX. B pOoTHBHOM
Cly4yae MPHUJIETCS CICIUTh 3a CUHXPOHHBIMM M3MEHEHHUSMH BCEX KOMUU
JAHHBIX, YTO CO3JAET MHOT'O MPOOJIEM.

Hopmanu3anys oObIYHO NPUBOJUT K Pa3/ICTICHUIO CYIIIHOCTH HA JABE WUITU
0oJiee CBSI3aHHBIX CYIIHOCTH, KOTOPHIE MOTYT OBITh COCAMHEHBI BMECTE C
MOMOIIIBIO ONepali O0beAMHEHUsA. Pe3ybTaToM pa3ziesieHus: U SABJISIETCS
YMEHbIIEHNE N30BITOYHOCTH IAHHBIX.

Coznanue QopMalbHOM MOJEIH, KaK MOXKHO 0Oojiee HEe3aBUCUMOH OT
cneunuky mpuiioxkeHus. pyrumu cioBaMu, HOpMajM3alus CIoco0-
CTBYET TOMY, YTO MOJIJIb ONUPAETCS HA JIaHHbIC, & HE Ha MPOIECCHI UX 00-
pabotku. Ha npaktuke 3T0 03HauyaeT, yTo cTpykTypa bJl ocraercs neus-
MEHHOM JIa)Ke IIPU U3MEHEHUH MPOIIeCCOB 00PabOTKH.

CHmwxenue TpeOboBaHM K 00beMy mamsTH. HemocpencTBEeHHBIM Clieli-
CTBHEM 3TOr0 SIBJISIETCS] MOBBIIIEHUE CKOPOCTH MOMCKA JaHHbIX. Ecin He
oOparniaTh BHUMaHUs HAa BHEIIHUE KJIIOYH, TO MOJIHASI HOpMaIU3alus Mpu-
BOJUT K MCKJIIOYEHUIO M30BITOYHOCTH AAHHBIX. A HM30BITOYHOCTH BCET/a
CBSI3aHa C JIOMOJIHUTEIbHBIMU 00bEMaMu MaMATH I XpaHEHUsT U30bITOY-
HBIX JaHHBIX.

5.2. IlepBasi HopmasbHasi popma

CyniHocTh HaXOAUTCS B mepBoi HoOpMasibHOU popme (1HD) Torma u
TOJIbKO TOT/Ia, KOTJa BCE aTpuUOYTHI COJEpKAaT TOJBKO aTOMapHBIE
3HAYEHUS.
Ecnu 3HadueHus aToMapHbIe, TO Ha TIEPECEYEHUH CTOIO0Ia U CTPOKHU BCe-
I/1a HAXOJUTCS TOJIBKO OJTHO 3HAaYeHue, a He Habop 3HAYCHUH.
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Ocobennoctu 1HD:

KaKJ1as1 CYIIIHOCTh UMEET NEPBUYHBINA KIIIOY;
HNOBTOPSAIOUIMECS TPYNIbI JTAHHBIX BBIJEIEHBI B CaMOCTOSITEIbHBIE
CYILIIHOCTH.

[Tpumeps! Hapymienuii | HO paccmotpens B 5.6 u 5.7.

5.3. Bropasi HopmajibHasi popma

CymHoCcTh HaxX0IUTCA BO BTOpoil HopMasibHOU ¢dopme (2ZH®D) Torma
U TOJBKO TOrIa, Korama oHa HaxoauTcs B 1H®D.m xaxaplii HEKIIrO4e-
BOM aTprOyT MOJIHOCTHIO 3aBUCUT OT MEPBUYHOTO KJIIOYA.

Bropast HopmasibHast popMa UMEET CMBICH TOJBKO JJIs CYITHOCTEH, UMe-

FOIMX COCTAaBHOM IEPBUYHBIN KJTIOU.

Ocobennoctu 2H®:
CYIIHOCTH npencTaiicHa B | HO;
€CJIM CYIIHOCTh UMEET MPOCTOM NEPBUYHBIN KJIFOY, TO OHA MPEICTaB-
jgeHa B 2H®D;
€CJIA CYIIHOCTh UMEET COCTABHOM NMEPBUYHBIN KIIFOUY, TO KAXKIbIH HE-
KJIFOYEBON aTpUOYT MOJTHOCTBIO 3aBUCHUT OT MEPBUYHOTO KJtoYa (HE
JTIOJDKHO OBITh 3aBUCHMOCTH OT YacTH KJIO4a).

[Tpumep Hapymenus 2H® paccmotpeH B 5.8.

5.4. Tperbsi HOpMaJLHAsA (hopMa

CyniHoCTh HAaXOIUTCA B TpeThel HopManbHOU (popme (3HD) Torna u
TOJILKO TOT/ia, Korjaa oHa HaxoauTcs B 2H®D, u ka)kapIii HEKII0UEBOM
aTpuOyT HE 3aBUCUT OT APYTrOro HEKJIKYEBOI0 aTpuoyTa.
Ocobennoctu 3HO:
CYIIHOCTh npeacTaBiicHa B |HOD,
10001 HEKJIIOUEBOW aTpuOyT HE 3aBUCHUT OT JIPYroro HEKJIHOYEBOTO
aTpuOyTa.
[Tpumeps! Hapymenuit 3HD paccmotpenst B 5.9 u 5.10.

5.5. O0mue npodIeMbI

Hopmanbabie popMbl MOMOTal0T MPOEKTUPOBATH 0a3bl JAHHBIX, B KOTO-
PBIX HET HEHY>KHBIX M30BITOYHBIX JAHHBIX U MPOTUBOPEUNA, KOTOPHIE MO-
I'yT MOBJIEYb 32 CO0OM MPOOJIEMBbI MPOU3BOIUTEILHOCTH WM MOTEPIO UH-
dbopmaru npu MocaeAyoIIeM BBITTOTHEHUN ONepaliui BCTaBKH, OOHOBIIE-
HUS ¥ yaajleHus. MOXHO CKa3aTh, YTO HOpMasibHbIC ()OPMBI MO3BOJISIOT
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n30eKaTh NCKaKCHUS HAHHBIX ITYTEM CO3AaHUA JIOKHBIX JAHHBIX HWJIN Pa3-

PYILIECHHS] HCTUHHBIX.
MHorue oOiue npobJieMbl MPOSKTUPOBAHUSI — ITO PE3yJIbTAT Hapyllie-
HUSL OJIHOW M3 HOpMaJbHbIX PopM. OOIIMe nmpodsieMbl OOBIYHO BKIHOYAIOT
[11]:
MOBTOPSAIOIIUECS TPYIIIbI JAHHBIX;
MHOTOKPAaTHOE UCIOJIb30BAHME OJHOTO U TOTO K€ aTpulyTa;
MHO>KECTBEHHOE MECTOHAXO0XICHUE OJHOTO U TOTO K€ (DaKTa;
KOH(IMKTYIONIUE PaKThI;
POU3BOAHBIC ATPUOYTHI.

5.6. IToBTOpsIIOIIMECS TPYNIIbI JAHHBIX

IToBTOpSsIOITMECS TPYNMbl AAHHBIX MOTYT OBITH OIpEIETICHbl  Kak
CIIMCKH, TTOBTOPSIOIIMECS AJIEMEHTHI, KaK BHYTPEHHSSI CTPYKTypa BHYTpHU
aTpuOyTta. O1a cTpykTypa Hapymaer 1H® u mostomy nomkHA OBITH yia-
JIEHA U3 MOJIEINH.

CoOaApYAHHK

P * CoTpyoHWER
Pamunug

Anpec

Mma pebeHka

Puc. 14: Compyonux

Corpyanux# damuius Anpec Nms pedenka
El Cenos Cypukosa, 10 Kons
E2 Kynukos Mupa, 23 Maina, Ons

Tabauya 10: Dxzemnnapvl cywynocmu CompyoHuk

CymHocTh «COTPYJHUK» COAECPKUT MOBTOPSIOLIYIOCS TPYIY JaHHBIX
B atpubyte «MMs pederka» (puc. 14). Ot1o Hapymraer 1H®, koropas roBo-
pUT, 4TO CYIIHOCTh HaxoauTcs B 1H®D, eciu kaxapiii u3 aTpuOyTOB UMEET
He OOJbIIIE YeM OJHO 3HAYCHHE MJISi KaXKJOTro JIK3EMIUIIpa. DK3EMIUIIp
aTpuoOyTa «ms pebeHka» umeer aBa 3HaueHus: Mama u O (tad. 10).

Oto Hapymenue 1H® mpuBoaut k mpobiaemam. 3anuch 3HaYCHHUS aTpH-
Oyta uepes 3ansatyio «Maima, OJis TPUBOIUT K TOMY, YTO pa3Mepa CTOJIO-
[[a MOXKET HE XBAaTUTh JJIi XPAHCHHs JAaHHBIX (BEIb COTPYIHHUK MOKET
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uMeTh U 4, u 5 gereit). [Ipobiema 1 B TOM, 4TO MO TaKOMY aTpulOyTy He-
BO3MOKHO IIOCTPOUTDH WHJIEKC.
s npuBenenus cymHoctn «Corpyaauk» k 1 HO:

CO3/1aJIUM HOBYIO CYIIIHOCTh «PeOeHOK»,

NepeHeceM B Hee MOBTOpsItoIMiiCsS aTpuOyT «Ms peOeHkay,
onpeaenuM aTtpuoyt «PeOeHOk#» B KadyecTBE IMEPBUYHOTO KIIKOYa
CyIIHOCTH «PeOeHOKY,

YCTAaHOBUM WACHTU(ULUPYIOUIYIO CBSA3b OT CYIIHOCTH «COTPYAHUK
K cymHocTH «PebeHok». [lepBuunbiil Kitou «COTPpYIHUKH» CYIIIHO-
ctu «CoTpyaHUK» OyAeT B CyIHOCTH «PeOeHOK» BHEIIHHUM KIIIO-
YOM.

Pesynbrar npusenenus cymnoctu «Corpyanuk» k 1H® Ha puc. 15.

Coapy AHHK

P * CoTpyoHWER
Pamunua

Anpec

T

L
PebeHok
P * PebeHok#
PF* CoTpyoHWKR
Mma pebeHka

Puc. 15: Compyonux

Corpyanux# damuius Anpec
El Cenos Cypukosa, 10
E2 Kynukos Mupa, 23

Tabnuya 11: Dxzemnapor cywynocmu CompyoHuk
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Corpyanuk# PeOenok# HNwms pedenka
El Cl Ko
E2 Cl Mama
E2 C2 Ons

Tabauya 12: Dxzemnasnpol cywynocmu Pebenox
5.7. MHOrOKpaTHO€ UCI0JIb30BaAHNE ATPUOYTA

Hpyras npobisieMa — 3TO XpaHEHUE B OTHOM aTpHOyTe pa3HbIX IO CMbIC-
Jy 3Ha4yeHH, 4to Hapymaer 1 HD.

Coapyanunkl

P * CoTpyOHWER
Damunng

Appec

LEaTa 3a4nCcnedHna WNK YyEONbHEHWA

Puc. 16: Compyonuxl

Corpyannk# damuaus Anpec JaTa 3aumcijieHust
WM YBOJIbHEHUS
El CenoB Cypukona, 10  |01.07.00
E2 Kynukos Mupa, 23 07.08.00

Tabauya 13: Dxzemnusapol cywynocmu Compyornuxl

ATpubyt «JlaTa 3auuciieHuss Wi yBOJIbHEHUsD (Ta0n. 13) XpaHUT HH-
dbopmaIio Kak O 3a4MCJICHUHU, TaK U 00 YBOJIbHEHUU COTpyAHHKA. Eciu
XpaHUTCS TOJILKO oaHO 3HaueHue (Hampumep, 01.07.00), ToO HEBO3ZMOXKHO
MOHSATh, KaKkas UMEHHO JaTa BHeceHa. PerieHue npoOsieMbl B TOM, YTOOBI
MO3BOJIUTH OTJIEIBHBIM aTpUOyTaM XpaHUTh OT/IETbHBIE (PAKTHI.

st mpuBenenust cymHoctd «Cotpyaaukl» k 1H®: paznenum ciox-
HBIN aTpuOyT «JlaTa 3a4ucClieHUs] WM YBOJIbHEHUS HAa aTOMAapHbIE aTpU-
OyTel — «JlaTa 3auucneHus» u «/lara yBonbHeHuUs». Pe3ynbrar npuBene-
Hus cymHoctd «Cotpynuukl» k IH® B Tabn. 14.
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Corpyanuk# Damuus Anpec Hara Hara
3a4YUCJICHU | YBOJbHCHUA
El Cenos Cypuxkona, 10 01.07.00
E2 Kynukos Mupa, 23 07.08.00 01.09.00

Tabauya 14: Dxzemnusapol cywnocmu Compyornux I

5.8. MHOKeCTBEHHOE MeCTOHAXO0K/IEeHHe OJTHOT0 U TOro ke hakTa

CoapyAHHK

P * CoTpyQHWUE#E
Pamuning

T

v
PebeHoKk
P * PeberHok#
PF* CoTpyoHWK#F
WNma peberka

AnpeC COTPYOHWKE

Puc. 17: Pebenok

Corpyanux# PeOenox# HNms pebdenka Anpec
COTPYAHMKA
El Cl Kons Cypukosa, 10
E2 Cl Mama Mupa, 23
E2 C2 Ons Mupa, 23

Tabnuya 15: Dxzemnapvl cywyHocmu Pebenox

Onna w3 nenet B/l 3akimrodaeTcs B MaKCHUMaJbHOM MOAACPKKE Iie-
JIOCTHOCTH JAHHBIX, YTOOBI TAKMM 00pa30M TapaHTUPOBATh, YTO UH(OpMa-
s, coaepkamas B b/I, mpaBunbHa, u paxtel «BHyTpU» b/ HE HaxomaTCs
B mipoTtuBopeunu. [loaToMy BaxxHO TIpeACTaBUTh Kaxbli ¢akt B BJl oaun
U TonbKo ofuH pa3! Ecnu ¢akt mosBisieTcs B AByX (Wi Oojiee) MecTax,
OIIMOKH MOTYT «IIPOHUKHYTH» B JaHHBbIC. EMMHCTBEHHOE UCKIIIOUEHUE U3
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3TOro mpaBuiia (oAuH (GakT B OJJHOM MECTE) — B Cilydae aTpuOyTOB mep-
BUYHBIX KJIFOUEH.

Bxtouenue atpulyra «Aapec COTpyAHUKA» B CYHIHOCTh «PeOeHOK» —
910 ommoOKa (Tabiu. 15). Teneps, eciam COTPYAHUK UMEET HECKOJIBKO JIETEH,
TO €ro ajpec OyJeT XPAaHUTHCA JJIs1 KaKI0T0 peOeHKa.

ATpubyT «Anpec COTpyaHUKa» — MpU3HAK CYIHOCTU «COTPYAHUK)», HO
He cymHocTu «PebeHok». @aktuuecku, 310 Hapyuenue 2H®D, koropas
TOBOPUT: MPU HAJIMYUU COCTABHOTO MEPBUYHOIO KJIIOYa BCE aTPHUOYTHI
JOJIKHBI 3aBUCETh OT MOJIHOTO KJII04a, a HE OT €ro yacteu. Azpec coTpya-
HUKa HE 3aBUCHUT OT MOJIHOrO mepBUYHOro kiwoua «CorpynHux# PeOe-
HOK#», a 3aBUCHUT OT €ro 4acTu — atpuoyra « COTpyTHUKH».

Jlns npuBenenus cymHoctH «Pedenok» k 2HO:

repeHeceM aTpuldyT « AApec COTpyAHUKa» B CYITHOCTb «COTpy/-
HUK.
Pesynbrar npuBenenus cymHoctu «Pedenok» k 2H® nHa puc. 15.

5.9. Kondaukrymwmine GpakThbl

KoH(UKTEI (pakTOB MOTYT HPOUCXOAUTH MO Pa3HBIM MPUYMHAM, BKIIIO-
yasi HapylIeHue NepBOii, BTOPOH WM TPEThEH HOPMAIILHBIX (POPM.

CoaApy AHHK

P * CoTpyoHWE#
Pamunna

Anpec

¥
Pebenok
P * PebeHok#
PF* CoTpyQHWE#R
Mma pebernka
Anpec ¥eHbl

Puc. 18: Pebenok

Corpyanux# PeOenok# HNms pedenka Apec xKeHbI
El Cl Konst Cypuxona,10
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E2 Cl Maiia Mupa, 23

E2 C2 Ons borannueckas, 24

Tabauya 16: Dxzemnasnpol cywynocmu Pebenox

ATpulbyT «Ampec KeHbD» BKIIOYEH B CymHOCTh «Pebenox» (puc. 18),
qTO npuBeso K Hapymennio 2H®. Jlannple Ha Tabm. 16 moka3bIBalOT, YTO
corpyaHuk E2 umeer nByx aerert — Mamy n Omnro v 1Ba pa3jIMuHbIX aIpe-
ca xeHbl. Boamoxno, E2 nmeer nBe sxeHsl (oHa *kuBeT Ha Mupa, 23, npy-
rass Ha boranwueckoit, 24), wim y Onu n Mamm pasasie Mmambl. U E2
UMEET OJHY >KEHY, MPOKUBAIOLILYIO 1O pa3HbIM aapecam. Kakoil BapuaHt
aBisieTcs: npaBuwibHBIM? [IpoGnema B ToM, 4TO BHIOpaTh MpPaBUIIbHBINA Ba-
PUAHT U3 UMEIOIIMNXCS JAHHBIX HEBO3MOKHO.

s npuBenenus k 2HOD:

CO3/1aJIMM HOBYIO CYIITHOCTb «XKeHay,
MOMECTUM aTpUOYT «AJPEC KEHbI» B CYITHOCTH «KeHay,
YCTAaHOBUM UIAEHTU(PUIUPYIOLIYIO CBSA3b OT CYIHOCTH «COTPYAHHUK

K CyIIHOCTH «7KeHay.
PesynbTaT npusenenus cymHoctu «Pedenok» k 2H® Ha puc. 19. Mox-

HO YBUJIETh, YTO COTPYAHMK E2 nMeeT MByX >KeH, OJIHY HBIHEITHIOK (TeKY-
11ast) ¥ oJHy ObIBIIyIO (Tab. 18).

CoapyAHHK
P * CoTpyoHWE#E
Famunna
Appec
L 4
Hena
P * ¥eHa# PebeHok
PF* CoTpygHWe#L P * PeGeHoks#
Appec eHbl FF * CoTpyoHWKE
Terywan Wma pebeHka

Puc. 19: Pebenok
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Corpyanuk# PeOenok# HNms pedenka
El Cl Ko
E2 Cl Marmra
E2 C2 Ons

Tabauya 17: Dxzemnnsapol cywnocmu CompyoHuk

CorpyaHuk# Kena# AJpec KeHbI Texkymas
El S1 Cypukona,10 Ja
E2 Sl Mupa, 23 Ja
E2 S2 borannueckas, 24  Her

Tabauya 18: Dxzemnuapor cywynocmu Kena
5.10. IIpousBoaHbIE ATPUOYTHI

Hpyroii npumep KoH(]IMKTa (PAKTOB MPOUCXOAUT, KOT/AA HapylleHa
3HO.

Ecmm BxmounTs atpuOyThl «/lata poxkaenus» u «Bo3pacT» B CylIHOCTh
«Peberok» (cM. Tabm. 19), to Oyner mapymena 3H®, tak kak aTpuOyT
«Bo3pacT» (GyHKIMOHAJILHO 3aBUCUT OT aTpuOyTa «JlaThl pOXKACHUS».
3Has 1aTy poXKACHUS, BCEr1a MOXKHO MOJYYUTh BO3pacT peOeHKa.

[Ipoun3BoiHbIE aTPUOYTHI — 3TO ATPUOYTHI, KOTOPHIE MOT'YT OBITH BBIYKC-
JIEHBl W3 Jpyrux aTtpuOyToB (Hampumep, «BospacTt»), u ciemoBatenbHO,
MOTyT He coxpaHsaThesa B BJI. UTOOBI OBITh TOYHBIMH, IPOU3BOJIHBIC ATPHU-
OyThl JOJIKHBI MOAU(MUIIUPOBATHCA KaXK/bI pa3, KOrja UCTOYHUK HX 00-
pazoBaHus MojuduIpyeTca. ITO co3laeT OOJbIIMe HEMPOU3BOIUTEIh-
HBIE 3aTPaThl B MPUIIOKEHUH, KOTOPOE JIeiaeT MO (PUKALINH.

Corpyannk# PebOenox# HNms pedenka Hdara Bospact
POXKIEHUS
El Cl Ko 01.09.00 10
E2 Cl Mama 01.08.98 12
E2 C2 Omns 02.07.05 5

Tabauya 19: Dxzemnapvl cywyHocmu Pebenox

[lens HOpMaNM3AIUU COCTOUT B TOM, YTOOBI TapaHTUPOBATh, UTO UME-
eTCsl TOJBKO OAMH CHOCO0 3HATh KaXKIbli (akT, 3anmucandbii B bJI. Eciu



97
K€ Bbl MOXKETE MOJIYYUTh OTBET ABYMS Pa3HbIMU CIIOCOOAMH, BO3MOXKHO,
YTO YTO JIBA OTBETA OYYT Pa3JIUYHBI.

CymHocth «PebeHok» mmeeT atpuOyTthl «J/lata poxaenus» u «Bo3z-
pact». IIpeanonoxum, yto atpudyT «Bo3pact» Mmoauduimpyercs B KOHIE
MecsIa. 3aTeM BbI 33JIa€Te 3alpOoC: KaKoro Bo3pacra pedeHok? Bel MoxeTte
HEMOCPEICTBEHHO O0OpaTUThCS K aTpuOyTy «Bo3pact» W MOJY4YHUT OTBET.
Takke Bbl MOXKETE BbIUECTh «JlaTy pOXKIECHUs» OT CETONHSAILIHEW NAaThl U
TOXE MONY4YuTh OTBET. Ecnmu «Bo3pact» He MoaupUUIHMPOBAJICS HEAABHO,
TO BBI IIOJIy4YUTE HENPABUWIbHBIN OTBET. TO ecTh npu Hammuuu B b/ npous-
BOJHBIX aTpUOYTOB, B HEW BCErla UMEETCs] MOTEHIMaN IJ1 KOHPIUKTYIO-
IIUX OTBETOB.

5.11. llpuBenenne k 1HD

CymnHoctn ABTOp, KHura, U3nareascrso, Penakrop, KuuraAsrop,

Hynkrt3aka3a coorBerctByroT | HO Tak kak
UMEIOT IEPBUYHBIE KITFOUH,
HE UMEIOT TOBTOPSIOIIMXCS TPYIIL.

CymHocte 3aka3 He coorBeTrcTByeT 1H®D Tak Kak MMeEeT MOBTOPSIONILY-
tocs rpynny atpubyroB Haspanme, KoauvecrBo3akazano, Koumue-
cTBOOTIPABJICHO.

44, JIns npuBenenus k 1H® nepenecem moBTopsitomuecs aTpuOyThl
Ha3panmne, KosuuecrBo3akazano, KosuuecrBoOTnpasjieHo B Cyiil-
HocTh IlyHkT3aKka3a.

5.12. IlpuBenenue k 2HD

CymnHoctu ABTOop, Knura, M3nareasctBo, Penakrop, 3aka3 cooTBer-
cTBYIOT 2H® Tak kak
npeacrtaBieHsl B 1 HO,
MMEIOT MPOCTOW MEPBUYHBIN KITFOY.
CymHocte KHuraABTop cootBercTBYIOT 2H® Tak Kak
npencrasiena B 1HO
MMEIOT COCTAaBHOW MEPBUYHBIN KITFOY.
He nuMeroT HeKITIoueBbIX aTpUOyTOB
Cymnocts ITynkr3aka3a He cooTBeTCTBYIOT 2HD Tak kak
npencrasieHa B 1HO,
MMEIOT COCTAaBHOW MEPBUYHBIN KITFOY,
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HO aTpuOyT Ha3BaHWe 3aBUCUT HE OT MOJHOIO MEPBUYHOIO KIIHOYA,

a OT ero yactu, atpudyra Kuura#

45. 1ns npuseaenus k 2H® ypanute atpuOytr HazBanue 13 CyuiHoOCTH
Iynkr3aka3za.

5.13. [IpuBenenne k SHD

CymnHoctn ABTOop, Knura, U3narenncrBo, Pegakrop, 3aka3s, IlyHkr-
3aka3a, KuuraAstop coorBercTByroT 3H® Tak kak
npencrasiieHs B 2HD,
MEXTy HEKJTFOUEBBIMU aTpUOyTaMy HET B3aUMOCBSI3EH.
CymHocte ABTOP HE cooTBeTcTBYET 3HD, Tak Kak
atpuOyT Ilo3umms (rmo3uiysi aBTopa B CIIUCKE aBTOPOB) HE 3aBUCUT
OT TIEPBUYHOTO KJtoua ABTOp#. Y KaXJ0ro aBTOpa MOXKET OBITh
MHOT'O KHUT U B K&KIOW OH MOXET 3aHUMAaTh pa3Hble no3uimu (1,2,
3 u 1.1). Ha camom pnene mo3uinusi ompeensieTcs napol 3HauyeHUM
ABTOp# 1 KHura#.
atpuOyT Pa3nesieHne roHopapa He 3aBUCUT OT MEPBUYHOIO KJFOYa
ABTOpP#, a 3aBUCHT OT Maphbl 3HaUCHUN ABTOp# n KHura#.
46. Jlns npuBenenus k 3H® mnepemectute atpuOyThl Pa3mesienue ro-
Hopapa u Ilo3uums u3 cymiHocTd ABTOP B CyIIIHOCTh KHUraABTOp.

5.14. TIpoBepka

47. BBINOTHUTE TPOBEPKY JIOTUYECKOW Mojenn: BeiOepute T00lIS,
Design Rules, Beioepute Logical, Entity, Beibepure Apply Selected,
OIIMOKM OYAYT KpacHbIE, MPEAYNPEKICHUS CHHUE.

48. Brioepute Attribute, Beibepure Apply Selected, ommbkn OymyT
KpacHbIE, IPEAYIPEKICHUS CHHUE.

49. Beidepure Key, Beioepure Apply Selected, ommbkm Oymyt kpac-
HBIC, IPEAYTIPEKICHUS CUHUE.

50. Breioepute Logical, Beioepute Apply Selected, ommokm Oymyr
KpacHbIE, TPEAYNPEKICHUS CHHHE.

51. Jlorndeckass MOACIb IMOCJE HOPMaJIM3alMu JOJDKHA OBITh KaK Ha
puc. 20.



,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, | ABTop
S P A mmeicd iR
Knacewk | . FOamams  vio | EHHEKC z!;
¥ Wmm vio ] opon o
ara cMepTn  rod
A prame Omecteo vio | Anpec adress
............................... - Agmop P Co | Tenedod tel
o KunraAeTop o
............................... PF*RETOD# numer
N 2 11 book g
............................... Mo3uuwa MUMERI . . . ... . .
------------------------------- PasneneHwe roHopapa  MNUMER| - oo
............................... = PK_KrurahsTop
o UPRREKTURVET
PeaakTop oo Kinra o Z|' — ,'1#"'“',3'.'“'“'. """"
P * Penakrop# numericid | [P * Kira# book id o FF Kurak
* DamMunng vie | * HazpaHue tte PF+ 3akasd
* Mg vie e Tena tema . » HazgaHue
Oryecrso o T Ligna price. " KonwyecTeo3akasaqo
MHHEKC I|p ......... Pauonhl p”ce ............ Koﬂhqeﬂ'aoﬁhmoﬂHEHn
lopog, ay JaTa Bhixona od ..o
Anpec adress | F o Wsnarenscreo#  numericid |- i PK Myirdakasa
Tenedon tel . e W
Cneunannzauws  tema s Kinra PR * .........
= Penaktop PK

Puc. 20: HOpMClJZuS’O@ClHHCl}Z J02UHeCKas MoOOeb 8 Homayuu baxmana

| W3paTenscTeo
P * W3parenvctBo#  numeric id
* HazgaHue title
WHa eke zip
lopon ity
Anpec adress
Tenedod tel

i M3natenacren PK

..... 3aKas

© P Y 3akasd numeric_id
..... ¥ Maraaung numeric_id
----- Jlata BenoAHeHMs  rod

C e Jakai K




100
6-i 1eHb. PeJiaiMOHHAS MOJe/Ib

OnuH cpeu CBOUX BIAJCHUI,
UT006 TOABKO BpeMsi IPOBOAUTD,
CnepBa 3agyman Haml EBrenuii
IlopsiioK HOBBINM YYPEAUTD.

A.C. IIywuxun. Eseenuni Oneeun, an. 2, IV

6.1. IlpeacraBjieHHe CynepTUIIOB M MOJATUIIOB CYIIITHOCTH

Ecimu B ;orndyeckoid MOJENIHM MPHUCYTCTBYIOT IOJTHIIBI, TO BO3MOXKHEI
CJICTYFOIIME CITOCOOBI UX MPEACTABICHUS B PEIISIIMOHHON CXEME:
Single Table: meramanHple TaOmUI[ MOATHIIA BXOIAT B TaOIMILY
CYIIEPTHIIA.
Table per Child: metagansble TaOaMIBI CyIIEpTHIIA BXOAAT B TaOJIH-
1Bl TIOITUIIA.
Table for each Entity: oraeabHbBIC TaOIHIIBI CO3AOTCS IS KaXKI0TO
CyIlepTHUIIa M ITOATHIIA.
1. OnpenenuTe CTpATErdio CYIEpPTHIA: BBIOCPHUTE CYIITHOCTH ABTOP,
MII, Bei0oepute Properties, General, B cimcke FWD Engineer Strategy
BeIOCepuTe Single Table, naxxmure JlaaHo.

6.2. 3aMeHa MMeH

2. BBenute cokpailieHHoe umsi atpuOyta: Beioepute ABTop, MII, BhiOe-
pute Properties, Attributes, Beibepure ABTOp#, BRIOCpHTE Properties,
MII, BeiOepure Properties, B mosre Preferred Abbreviation seeaure avt-
or_id, naxxmure Jlagno.

3. BBenuTe cokpallleHHbIe UMEHA ISl OCTAIbHBIX aTpUOYTOB CYLIHOCTH
ABTOp 1o Taba. 3 — cMm. 2.

4. BBeauTe COKpalleHHbIE MMEHAa aTpuOyTOB HJisi BCEX CYIIHOCTEH, B
TOM YHCJIE U JUIS BHENIHUX KJIFOYEH 1Mo JaHHbIM Ta0aui 3, 4,5, 6, 7, 8,9 —
cM. 2.

6.3. I'eHepanusn

5. Co3naiiTe pelsIIMOHHYIO0 MOJIC/b: BeIOepHTe BKIaaky Logical, Beioe-
pute Design, maxxmute Engineer to Relational Mode, BeibepuTe BKIaaKy
General Option, ¢aaxkom BeiOepure Use Preferred Abbreviation,
BeiOepute Engineer Coordinates, BwiOepure ENgineer Formating,
BeiOepuTe Apply Name Translation, Beibepure Engineer.
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6.4. IlpoBepka

6. BeimonmHWTE TPOBEPKY peSIIIMOHHONW Mojaenu: BbeiOepute T00IS,
Design Rules, Beioepute Relational, Table, seioepure Apply Selected,
OIHOKHU OyAYT KpacHbIE, MPEAYNPEKICHUS CUHUE.

7. Beibepure Column, Beibepute Apply Selected, ommbku OyayT Kpac-
HBIE, IPETYTIPEKACHUS CHHUE.

8. Beioepute Index, Beibepute Apply Selected, ommbku OymyT Kpac-
HBIE, IPETYTIPEKACHUS CHHUE.

9. Ilpumenute npaBuiia yHUKaIbHOCTU: BbiOepuTe avtor, MII, Beibepu-
te Properties, Beioepure Naming Rules, ¢uaxxkkamu 10KHBI OBITH BBI-
OpaHsbI Bce mapameTpsbl, Haxxmute Jlaano, u JlagHo.

10. TTpumenuTe npaBuiia Ko Bcem Tadbaunam — cm. 9.

11. BpImoaHWTE MPOBEPKY PEISIIMOHHOW MOJeNU: BbIOepuTe T 00IS,
Design Rules, Beioepute Relational, Table, Beioepute Apply Selected,
OIIMOKM OYAYT KpacHbIE, MPEAYNPEKICHUS CUHUE.

12. PensumoHHast MOJIEb JOJKHA OBITh Kak Ha puc. 21.
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tima o VARCHARZGO)  f oo Foiodatizdatid NUMBER(Y (- - |
otche  VARCHARZ(0) | —_— ]
ndek  VARCHAR(1D) | e kniga R
gorod  VARCHARZG3O) | L
adres  VARCHARZ(S0) |~ |
telef - VARCHARZ(LO) | N
e VARCHARZGO) | R
s fedak P Y B
R yooo Yy
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, | izdat oo zakaz
o [ tindatid NUMBER (4) o Plukaid  NUMBRR(4)
............................... ¥nazva  VARCHARZ (50) .. .......| *magaz  MUMBER(4)
............................... indek  VARCHAR2 (10} oo wypel  DATE
""""""""""""""""" gﬂmd UARCHAREBO, @zakazPK
... .. ... ............| oades  VARCHAR(50) o -
............................... felef  VARCHARZ (0]
etk o

Puc. 21: Pensyuonnas mooens
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7-i nenb. Puznueckass MoaeJab

Ponuna napuia B HOYb
He To ceiHa, HE TO 104b;
He mpIioHKa, He AATYLIKY,
A HeBeOMY 3BEPIONIKY.
A.C. Iywrun. Craszka o yape Canmane

7.1. I'enapanus DDL

1. Cospaiite dusmueckyro Mojenb: Beioepure Physical, Open Physical
Model, Beioepure CYB]J] Oracle Database 10g, naxmure Jlagno. Co-
3MaHHas (pu3udeckas MoJIeIb HAXOAMTCS B JIEPCBE B JICBOM YacTH OKHA, B
y3J1€ PEIAIMOHHON MOJICITH.

2. Cosnmarite DDL-ckpunt: BeiOepute File, Export, Beibepure DDL
File, Betoepure CYB]] Oracle Database 10g, naxxmute Generate, B mo-
SIBUBIIICMCSI OKHE BBIOCPHUTE 3HAUCHUS 110 YMOJTYAHHIO HaxkaTtueM JlaaHo.

3. CoxpaHuTe CKpHUIT: BeIOepuTE Save, BBenute nms izdat.sgl

7.2. 3anmyck CYBJ{

4. 3amycture cmyx0y Oracle: Iyck, Iporpammel, Oracle Database
10g Express Edition, Start Database

JIOJDKHO TTOSIBUTHCS B OKHE CJICAYIOITNE COOOIICHHE:

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

3arpeOoBaHHas CTyk0a yKe 3aIylieHa.

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

Cayx0a "OracleServiceXE" 3anyckaerct...........

Cayx0a "OracleServiceXE" ycnenmHo 3amyiieHa.

7.3. I'enepanusa b/]

5. 3anmycture Oracle SQL Developer: seioepure Ilyck, IIporpammail,
Sgldeveloper (mmu otkpoiite karamor C:\sqldeveloper, BrIOEepHuTE
sgldeveloper.exe, M2)..

6. Co3maiite coequnenue: Beioepure Connections, MII, Beioepute New
connection, B moixe Connection Name Bseaure 10hr, B moixe Name Bse-
mure hr, B mone Password ssemure hr, B moisie hostname BBemute
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localhost, B mosie SID BBeaure Xe, Haxmure 1est, ecinu cooOueHus oo
omuoOKe HeT, To HaxkMuTe Connect.

7. Co3naiite Tabmuiel: BeiOepuTe Tools, naxkmure SQL Worksheet, B
cinucke Connection Beibepute, Hanmpumep, 10hr, oTkpoiiTe C IMOMOIIBIO
broknoTa daiin izdat.sql, ckomupyiite ero comepxumoe B 0ydep oOMeHa,
BcTaBbTe coaepkumoe B SQL Worksheet, maxxmure Run Script (F5).
JIOJKHBI TTOSIBUTHCS CIIEAYIONINE COOOIICHNUS:

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 mpoliecce reHeparyy MOSBHINChH OIIUOKH, TO X HEOOXOIUMO
HCIPABUTh B MOJICIIA M CHOBA BBITOJHUTH reHepaiuio DDL.

7.4. 3arpy3ka JaHHBIX

9. Beaute naHHble: BbiOepuTe avior, BeiOepute Bkianky Data, na-
JKMUTE IJIIOC, BBEIUTE NaHHbIE 110 Tadu. 20, Haxxmure Commit.

AVTOR| FAMIL IMJA | OTCHE | SMERT | INDEK | GOROD | ADRES | TELEF
_ID
1000 JlemMeHIOK Annpeit | Domuy 660000 Kpacho- |Axanem-|2275419
SPCK ropo-
ok, 10
1001 AcradbeB Buxkrop |[lerpoBudu (29 HOs-
ops 2001
1002 dact I'enna- |I'enpuxo- 663180 | Emnwuceiick |lynape- |3911522
b14707%1 BUAY Ba, 20 739

Tabnuya 20: Avtor

10. Beaute mannble: BeiOepuTe izdat, BeiOepute Bkiagky Data, Ha-
KMUTE IUIIOC, BBEAUTE NaHHBIE o Tadi. 21, vaxxmure Commit.

IZDAT_ID| IMJA | INDEK | GOROD ADRES TELEF

2000 KACC 660000 | KpacHosipck |yn. Maepuaka, 1. 65 ctp.23  |(391) 2595960
2001 3amang 660028 | Kpachosipck | yi. Jlago Kernxoenu, 54 (391) 2436789
2002 [Monssr  |660016 | Kpacuosipck | yn. Cemadopnas, 215 (391) 2368847

Tabnuya 21: 1zdat

11. Beenute gannbie: BeiOepute Kniga, BeiOepute Bkiagky Data, Ha-
JKMUTE IUIIOC, BBEAUTE NAHHBIE MO Ta0I1. 22, Haxxmure Commit.
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KNIGA NAZVA TEMA CENA | RASHO | VYHOD | IZDAT I
_ID ZDAT_ID
3000 Peka >xu3znu Bukro- |Jluteparypose- | 200 150000 26  ¢espans| 2000
pa ActadneBa JICHHE 2010
3001 AKIICHT HOYH Cruxu 40 2000 1998 2001
3002 Otionel o Berxomy | borociosue 250 80000 2007 2001
3aBeTy

Tabnuya 22: Kniga

12. Beenure nannbie: BeiOepuTe bookavtor, Beibepute Briaaky Data,

HAKMUTE ITIOC, BBEIUTE AaHHBIE 10 Tadi. 23, Haxxmure Commit.

AVTOR_AVTOR_ID KNIGA_KNIGA_ID POZIC RAZDE
1000 3001 1 1

1001 3000

1002 3002 1 1

Tabnuya 23: Bookavtor

13. Beenute nannble: BeiOepuTe redak, BeiOepure Bkiaaaky Data, Ha-
JKMUTE IJIIOC, BBEIUTE NAHHBIE 110 Ta0u. 24, Haxxmure Commit.
REDA | FAMIL IMJA | OTCHE | INDEK GOROD| ADRES | TELEF | SPECI
K_ID
4000 |Kympumnkas |Banentu- Angpeena 660016 |Kpacho- |yi. Ceme- |(391)
Ha SPCK dadop- 2368847
Has, 215
4001 |TlanteneeBa |AutoHH- |PemoposHa 660028 Kpacuo- |mp. Cso-|(391)
Ha SPCK oonubli, |2435677
40

Tabnuya 24 Redak

14. Beenute nannbie: BeiOepute Relation 17, Beioepute Briaaaky Data,
HAKMUTE ILTIOC, BBEIUTE AaHHBIE 110 Tadi. 25, Haxxmure Commit.

REDAK_REDAK_ID KNIGA_KNIGA_ID
4001 3000
4001 3001
4000 3002

Tabnuya 25: Relation_17
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15. Beeaute nanHble: BeIOepuTe zakaz, BeiOepuTe BKIanky Data, Ha-
YKMUTE IIIOC, BBEAUTE NaHHBIE 0 Ta0I. 26, Haxxmure Commit.
ZAKAZ ID MAGAZ VYPOL
5000 6000 14 wrona 2010
5001 6000 15 wurona 2010
Tabauya 26: Zakaz
Ha-

16. Beemute mannbie: BeiOepute punkt, Beidepute Briaaaky Data,
YKMUTE IJIIOC, BBEAWTE NaHHBIE IO Ta0i. 27, Haxxmure Commit.

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

Tabauya 27: Punkt
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