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Llenn pa6oTbl

[enb momalHero 3ajJjaHusi — NPUMEHEHUE Ha NMPAKTUKE 3HAHUMN, TOJTYyYCHHBIX B
npoiiecce nu3ydeHus kypca "baspl nanHbix" [1], ¥ moaydeHre NpaKTUUYECKUX HABBIKOB
CO37aHUsI AaBTOMATU3UPOBAaHHBIX MHGOpManoHHBIX cucteM (AWC), OCHOBaHHBIX Ha
0a3ax JaHHBIX.

1. TeopeTnyeckme ceepeHus

1.1. O6wme nonoxeHus

[IpoexktupoBanue 6a3pl nanHbIx (BJl) sBAseTcst ogHON M3 Hambosee CIOXKHBIX
M OTBETCTBEHHBIX 3aJ1a4, CBsI3aHHBIX ¢ co3manneM ANC.

[IpoexkTupoBanue 0a3bl JaHHBIX — 3TO MPOLECC, KOTOPBIN MOApPa3yMeBaeT Mc-
ITOJIb30BaHUE ONPEAEIEHHON TEXHOJIOTHU. HUKTO HE COMHEBAETCA B TOM, YTO B CIIy-
4yae HapylLIE€HUs TEXHOJOTUHM MU3TOTOBJIEHUS MEYATHOW IUIaThl, HAIPUMED, 3Ta ILJIaTa
n1u60 BooOIe He OyAeT padoTaTh, JIMOO HE OyJIeT COOTBETCTBOBATH 3asBJICHHBIM Xa-
pakrepuctukaMm. Ho moueMy-To cunurtaercs, 4To COOII0aTh TEXHOJIOTHUIO TPOESKTHUPO-
Banus b/l (u BooOIie nmporpaMMHOro o0ecrieueHus) COBEpIIEHHO HeoOa3aTenbHO. 1
HayMHAIOT paboTy mo peanuzanuu pensuuoHHoi b/l ¢ cozmanus tabmun. [lomyuus-
masicsi B X0JIe TaKOTro "MpoekTupoBaHUs" 0aza JaHHBIX OyJeT HeHanEKHOH, Hed -
(heKTUBHOM U CIOXKHOU B conpoBokaeHUU. (MckioueHreM MOTyT OBbITh Clydau Mpo-
CTBIX MPEJAMETHBIX 00JaCTel, KOTOPbIE MOXKHO OTPa3UTh B PEJSIIIMOHHON Oasze JaH-
HBIX, cocTosien u3 3-4 tadnun). [losTomy npu co3panuu 6a3bl JaHHBIX HEOOXOAMMO
MIPUAEPKUBATHCS ONPENEIIEHHON TEXHOJIOTUN MPOoeKTHpOoBaHus b/I.

OnuiieM BKpaTile MPOIECC MPOSKTUPOBAHUS PEJSIIIUOHHON 0a3bl JTaHHBIX.
(Bonee moapoOHO ATOT mporiece u3ioxkeH B [1, 2]).

baza mannbix — 310, (pakTHuecku, Moaenb npeametHoi odnactu (IIpO). 3ua-
yuT, 1 co3nanus b/] Hago cHadana mpoananu3upoBath [IpO u co3nath €€ Mojienb
(3T0 Ha3bIBaeTCsA HHGOJIOTHYECKHUM MPOEKTHPOBAHUEM).

OcHOBOW st ananuza npeomemuou ob6aacmu CIy*)aT JOKYMEHTBI, KOTOPBIE
orpaxatot [IpO, u urpopmaius, KOTOPYIO MOKHO MOJTYYUTh OT CHEITUATUCTOB ITOU
MPEAMETHON 00JIaCTH B TIPOIIECCE OOIICHHS C HUMH.

Jlist ananu3za OepyTcs T€ TOKYMEHTBI, KOTOpbIe UMEIOT OTHOIICHHE K periae-
Mo 3amade. 3yueHue 10KyMEHTOB MO3BOJISIET BBIABUTH 00BEKTHI (cymHocTu [1pO)
1 aTpuOyThI CYIIHOCTEN — TaHHbIE, KOTOPBIE TOJKHBI XpaHuTbes B B/1.

U3 o0mennsa co coenupaincTaMyd HEOOXOAMMO HU3BJIE€Yb CBEAEHUS 00 0COOEH-
HocTsx [IpO, KoTOphie MO3BOJISIOT YCTAHOBUTH OIPAHUYCHUS 1[EJIOCTHOCTH, 3aBUCH-
MOCTH U CBSI3U MEXKIy 00bekTaMu (CyObekTamu) mpeaMeTHon obnactu. Takxke cre-
[IUAJIMCTHI 00J1a1at0T 3HAHUSIMU O TOM, KaKOBBI aJITOPUTMbI OOpaOOTKHU JIaHHBIX U Ka-
KM€ 3a7]a91 CTaBsITCS nepel MHHOPMAITMOHHON CUCTEMOM.

Mopguens [IpO mMoxkeT ObITh OmHcaHa JIFOOBIM YAOOHBIM IS pa3padoTUYHKa CIIO-
coboM (cioBecHOe omucanue, Habop hopmys, AuarpaMMa MOTOKOB JaHHBIX U T.IL.).
Ho, ecnu ipu npoektupoBannn 0a3 JaHHBIX UCIOJIB3YETCS METOJ CYyIIHOCTh—CBS3b,
to cxema [IpO BeimonuHsiercs B Buae ER—muarpammer (entity-relation diagram, aua-
rpaMma «CyIIHOCTb-CBSI3bY).
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[Tocne coznanus moaenu IIpO onpenensrorcs TpedOBaHUs K ONePalMOHHOM
00cTaHOBKe: KaKoe anmnapaTHOe U MporpaMMHOE 0OecrieueHre HeoOXO0AUMO ISl pe-
amuzanuu b/ u AVC B nenom. OCHOBHBIE TEXHUYECKUE TTapaMeTphl (00bEM orepa-
TUBHOW M JIUCKOBOW MaMATH, HAJIMYKE CETEBOU IJIATHI U JP.) ONMPEAEISIOTCS UCXOIs
u3 1utanupyemoro oobéma bJl, pexxuma paboThl (JOKaJbHBIA WIM YIAAEHHBINA 10-
cTyn) U TpeboBaHMK K 3(PEKTUBHOCTH pabOTHI CUCTEMBI (HampuMep, KO BPEMEHHU
pEeaKIMM Ha 3arpoc Mojib30BaTels Win K oOiel npousBoaurenasbHoctu bJl). B 3aBu-
CUMOCTU OT TUTAaHUPYEMOW Harpy3Kku (MHTEHCUBHOCTH 3allPpOCOB) U TPEOOBaHUM K
HaA&KHOCTA BBIOMPACTCSl OMEPAIMOHHAS CHCTEMa. 3aT€M OCYIIECTBIISETCS BbLIOOP
CYB/, noa ynpaBiieHHEM KOTOpoi OyAeT paboTaTh co3naBaeMas 0a3a JaHHbIX.

Ha cnenyromeM jsTame — 3Tane JIOTMYECKOro mNpoekTupoBaHusi — ER-
auarpaMma (opMalIbHBIM CIIOCOOOM MpeoOpa3yeTcss B CXEMy PENSIMOHHONW 0a3bl
nanubix (PB/I). Ha ocHoBanuu cxembl PB/] u onucanus cymnHocteit [IpO cocrasis-
I0TCSI OTHOIIEHUS (Ta0uIlbl) 6a3bl JaHHBIX. [10TOM BBITIOJIHSETCS HOpMaJIU3AIUs OT-
HOIIEHUH. ITO HEOOXOMMO CENATh JJIsi TOTO, YTOOBI UCKIIOUNUThH HAPYIIICHUS JIOT U-
YECKOM IEJTOCTHOCTH JAHHBIX U MOBBICUTH HAJEKHOCTh U IOCTOBEPHOCTH JIaHHBIX. B
OTJAEJIbHBIX CIy4YasiX MOCJE€ HOpMau3allid MOXET BBINOIHATHCS ACHOPMAIN3allus,
HO MPUYHMHA JIJIS1 3TOT0 MOXKET OBITh TOJIKO OJIHA: MOBBINIEHHE Y(()EKTUBHOCTH BHI-
MTOJTHEHUS KPUTUYECKHUX 3aIIPOCOB.

B pesynbrare Bcex 3THX omepauuid co3la€Tcs KOHLENnTyalbHas cxema bJ[ —
OCHOBHOM JOKYMEHT Jisl 0a3bl JaHHBIX.

Jlanee, Ha dTane (PU3UYECKOro NMPOCKTUPOBAHUSA ITOJTYYECHHBIE OTHOLIEHUS
ormchiBaroTcs Ha si3pike DDL (Data definition language) — si3bike onpenencHus gaH-
HBIX, KOTOpBIA mojaeps;kuBaercs BblOpanHoi CYBJI. Takxke HeoOXoaumo orpeze-
JUTH CHOCOOBI XpaHEHUsl JaHHBIX (KJacTepu3alus, XEIIMPOBAHUE) U CHOCOOBI J10-
CTyna K JJaHHBbIM (MHAEKCUPOBAHUE) U CO3JaTh COOTBETCTBYIOIIME WHJEKCHI U Kja-
ctepsl (ecnu HYxHO). Ecniu monb3oBareneii AVNC MOXXHO pa3ienuTh Ha TPYMIIBI 10
XapaKkTepy pelaeMbIX 3ajiad, TO JUIs KaKIOW TPYNIbl co3MaéTcsi CBOM Habop mpas
nocTyma Kk oobektam b1,

1.2. NMocnenoBaTeNnbHOCTb NPOEKTUPOBaHUSA 6a3bl AaHHbIX

Wtak, npouecc NpoeKTUPOBAaHUS BKIIIOYAET B Ce€0s CIIEAYIONINE IIary:
Omnpenenenue 3a1ay, CTOAIIMX epes] 60a30il TaHHBIX.
CO6op 1 aHanU3 JOKYMEHTOB, OTHOCSAIIMXCS K UCCIIENyeMON PeIMETHON 00JIaCTH.
3. Ommcanue ocobennocteit [IpO, KOTOpbIE MO3BOMSIOT YCTAHOBUTH 3aBUCUMOCTH U
CBSI3U MKy 00BbeKTaMH (CyObEKTaMH) MPEeIMETHON 00JIaCTH.
Co3nganue MOJIeIH IIPEeIMETHOM 00JI1acTH.
Omnpenenenue rpynn noJib30BaTeNed U MepeyHs 3a7ad, CTOALUX Mepea KakIou
IPYNIION.
Br16op anmapaTHoii U iporpaMMHOil miiatdopmsl 118 peanuzanuu b1,
Br16op CYB/] (cuctemsl ynpaBiieHust 02301 JaHHBIX).
Cozpanue noruyeckoit cxemnl bJI.
Co3nanue cxeM OTHOIIEHUM, ONpe/IeJICHUE TUIIOB AaHHBIX aTpUOyTOB U OrpaHu-
YEHUH LEIIOCTHOCTH.
10.Hopmanuzarus oOTHOMICHHH (10 TpEThel WK 4eTBEPTOI HOPMATBHOM (HOPMBI).

N =
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11.0Onpenenenuve npas q0cTyna mnojib3oBareneii kK oobexram bJI.
12.Hanmcanue TeKcTa CO3MaHUs OCHOBHBIX 00BEKTOB 0a3bl MaHHBIX Ha s3bike SQL B
cuHTakcuce BeiOpanHoi CYB/I (monbp3oBaresu, TaOIHIbI U Jp.).
13.Hamucanue TekcTa CO3[aHUs BCIIOMOTATEIbHBIX OOBEKTOB 0a3bl JaHHBIX (Tpej-
CTaBJICHUSI, UH/ICKChI, TPUTTEPBI, POJIH U T.1I.).
OTU mIarv MOXHO OOBEIMHUTD C 5 ITAIOB:
Hudonornueckoe npoektupoBanue (1-5).
2. Ompenenenne TpeOOBaHMWA K OMNEPAMOHHON OOCTaHOBKE, B KOTOpPOWM OymeT
(GyHKIIMOHHUPOBATh HH(OPMaLIMOHHAs crcTeMa (6).
3. Bwibop cucremsl ynpasnenus 6a3oi manapix (CYB]]) u npyrux mHCTpyMEHTATh-
HBIX IPOrpaMMHBIX cpeacTB (7).
4. Jlormueckoe npoekrupoBanue bJ] (8-11).
5. ®wmsuueckoe mpoektupoanue b1 (12-13).
Ha ceronnsiiHuii IeHb HE CYIIECTBYET (OPMAIBHBIX CIIOCOOOB MOJIEIMPOBA-
HUS PEAIbHOCTH, HO MH(OJOTUYECKHUM MOAXO0J 3aKJIa/IbIBA€T OCHOBBI METOOJIOTUU
MPOEKTUPOBaHUS 0a3bl JAHHBIX KaK MOJIENU MPEIMETHON 00JIacTH.

=

1.2.1. lHdornornyeckoe npoekTupoBaHne

OCHOBHBIMH 33JlayaMU 3Tara UHQPOJIOTUYECKOTO MPOEKTUPOBAHUS SIBISIOTCA
orpejeeHre IpeIMETHON 00JIacTh CUCTEMBbI U (POPMUPOBAHUE B3IJIsAIa HA HEE C TO0-
3uIUi coodmecTBa Oyaymux monb3zoBateneit b/, T.e. mHOOPMaIIMOHHO-JIOTHYECKON
mozenu [1pO.

Nudonornueckas monens IIpO nmpencraBnser coO0i ONUCAHUE CTPYKTYPHI U
muHamuku [IpO, xapakrepa WH(GOPMAIMOHHBIX MNOTPEOHOCTEW MOJIb30BAaTENEH B
TEPMHUHAX, TOHATHBIX MOJB30BATENII0 U HE 3aBUCUMBIX OT peanuszaumu bJl. 9to onu-
CaHUE BBIPAXKAETCA B TEPMUHAX HE OTAENbHBIX 00beKTOB IIpO u cBs3ell Mexay HU-
MH, @ UX THUIIOB, CBSA3aHHBIX C HUMH OTPAaHUYECHUH IIEJIOCTHOCTU U TE€X MPOIIECCOB,
KOTOpBI€ NpUBOAAT K niepexony [IpO U3 omHOTo COCTOSAHUS B APYTOE.

OCHOBHBIMU TOAXOAAMH K CO3JaHUIO0 MH(OJIOTHUUECKOW MOJEIN MPEAMETHON
obnactu sBistoTCs [1]:

1. OyHKUMOHANBHBIN MOAXO0 K mpoekTupoBanuto b/l ("ot 3agau”).
2. Ilpenmetnsiit mogaxon k mpoektupoBanuto bJ1 ("ot npenmerHoit odmactu").
3. Meron "cymHuoctb-cBsa3p" (entity—relation, ER—method).

Mg OyneM HCHOaB30BaTh METON '"CYIIHOCTh—CBSI3b' Kak Hauboyiee pacrpo-
cTpaH€HHbIN. [IpuBeIéM OCHOBHBIE TEPMUHBI, KOTOPHIMU MBI OYJIeM MOJIb30BATHCS:
CymHocTh — 3T0 00BEKT, O KOTOPOM B CUCTEME OyyT HaKaruMBaThCs AaHHbIe. s

CYIIHOCTH YKa3bIBaeTCsA Ha3BaHWE W TUMl (CWJibHas wiaM ciabas). CuiibHbIC

CYILLIHOCTH CYILIECTBYIOT CaMHM IO ceOe, a CyIlIeCTBOBaHUE CIAObIX CYIIHOCTEU

3aBUCHUT OT CYIIECTBOBAHUS CUJIbHBIX.

ATpHOYT — CBOMCTBO CYIIIHOCTH. Paznnuarot:
1) HUoenmupuyupyiowue u onucamenvrole ampudymoei. VaeHTHDUIMPYOIIHE

MO3BOJISIIOT OTJIMYUTH OJMH AK3EMIUISIP CYIIHOCTH OT Jipyroro. OnucaTtenbHbIe

aTpuOyTHI 3aKITIOYAIOT B ce0€ MHTEPECYIOIINE HAC CBOMCTBA CYIITHOCTH.




7

2) Cocmasnvie u npocmwvie ampubymol. IlpocToil aTpuOyT HMeEeT HEIeIMMOe
3HaueHue. CocTaBHOUM aTpuOyT sABJISETCS KOMOMHAIMEW HECKOJIBKUX 3JIEMEH-
TOB, BO3MOYKHO, MPUHAIICKAIINX pa3HbIM THITaM jJaHHbIX (PO, aapec u ap.).

3) Oonosnaunvie u mHocoznauuvie ampubdymol (MOTYT UMETh COOTBETCTBCHHO
OJIHO WJIA MHOTO 3HAaYEHUM JJIs KaXKI0ro dK3eMIulsipa cyuiHoct). Hampumep,
JaTa poXKJIACHHUS — 3TO OAHO3HAYHBIA aTpuOyT, a HOMEp TeleoHa — MHOTO-
3HAYHBIN.

4) Ocnosmuvie u npouzeoouvie ampudymol. 3HaUCHUE OCHOBHOTO aTpuOyTa HE 3a-
BHCHT OT JIPYTUX aTprOyTOB; 3HAYCHUE MTPOU3BOAHOTO aTpHOyTa BEIYUCIISICTCS
Ha OCHOBE 3Ha4YeHUH npyrux atpuOyToB. Hampumep, Bo3pacT BeIUUCISETCS HA
OCHOBE JIaThl POKJICHUSI M TEKYIIEH JaThl.

5) Obszamenvrvle u neobsizamenvhovle (IEPBHIE TOJDKHBI OBITH YKa3aHbBI MPH Pa3-
MeIeHUY JaHHBIX B B/], BTOpbIe MOTYT HE YKa3bIBATHCH).

Jliist kaxaoro atpulOyTa HE0OX0AUMO ONPEIeTUTh Ha3BaHUe, yKa3aTh TUI JaHHBIX

U OMHUCaTh OTPAHUYEHUS LETOCTHOCTH — MHOXECTBO 3HAUYECHUM, KOTOPHIE MOKET

NPUHUMATh JTaHHBIA aTPUOYT.

CBsI3b — 3TO OCMBICIICHHAS ACCOILMALIAA MKy CYIIIHOCTAMU. |75l CBA3M yKa3bIBaeT-
csl Ha3BaHMe, TUM ((haKyJIbTaTUBHAS WM 00si3aTeNbHast), KapauHaiabHOCTh (1:1,
1:n i M:N) u creneHb (yHApHAs, OMHAPHAS, TEPHAPHAS WK N-apHasi).

Ha puc. 1 nmpuBenensl 0603HaueHUs, KOTOPbIE MbI Oy/1eM UCIoJb30BaTh B ER-
quarpammax.

COTPYAHWKM | ~ Oasonas CyuHOCT N (dakyJIbTaTUBHAS CBA3b
AKA3RBI 1 — 00s13aTeNIbHAs CBA3b
i ° - SARUCIMA CYTIHOCTE (c yka3zaHuEeM CTEeIeHU

CBSI3H)
— CBSI3b

Puc.1. O603Hauenus, ucnonb3zyembie B ER-nuarpamMmmax

1.2.2. OnpegeneHne TpeboBaHMin K onepaunoHHOn o6CTaHOBKe

Ha »ToM sTane npon3BoauTCs OLEHKA TpeOOBaHUM K BBIUUCIUTENIbHBIM PECyp-
cam, HeOOXOAUMBIM i1 (PYHKLIIMOHUPOBAHUSI CUCTEMBI, OIIpEIeTICHIE TUIAa U KOH(DU-
rypainuu KoHKpeTHoit OBM, BbIOOp THIa 1 Bepcuu oneparmoHHon cuctembl. O0BEM
BBIUHCIUTENBHBIX PECYPCOB 3aBHCUT OT IMPENIoJiaraeMoro 00béMa MpoeKTUPYEMO
0a3bl TaHHBIX U OT UHTEHCUBHOCTU WX HcnoJib3oBaHus. Eciu BJ[ Oyner paborarth B
MHOTOIOJIb30BATEIBCKOM PEXHUME, TO TPEeOYyeTCs MOJIKIIOUEHHE €€ K CETH M HalIu4uue
COOTBETCTBYIOIIEH MHOT0331a4HOM OIEpaIlMOHHOM cucTeMsl [1].

1.2.3. Buibop CYB[ v gpyrnx nporpaMmMHbIX CPeacTB

Bri6op CYBJI ocymiecTBiasieTcss HA OCHOBaHUM TaKUX KPUTEPHUEB, KaK THIT MO-
JIeJU JTaHHBIX U €€ aJIeKBaTHOCTh MOTpeOHOCTsIM paccmaTpuBaemoit [IpO; xapakre-
PUCTUKH MPOU3BOJUTENBHOCTH; HAOOP (DYHKIIMOHAJIBHBIX BO3MOXKHOCTEH; yA0OCTBO
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u HagexHocth CYBJ] B skcmtyatanuu; croumocts CYB/l 1 JOMOJHUTENBHOTO MPO-
rpaMMHOT0 obecrieueHus [1].

1.2.4. Jlorndyeckoe npoekTnpoBaHue penaunoHHon b

Ha »Tane yormdyeckoro mpoeKTHUPOBaHUSI pa3padaThiBaeTCs Jiornyeckas (KOH-
nentyanbHas) cTpykrypa bJl. [y pensiioHHON MOIeNH CYIIECTBYIOT (popMabHbIC
MpaBmIia, KOTOPbIE MO3BOJIAIOT peodpazoBaTe uHponoruueckyo monaens [IpO B Bu-
ne ER-nuarpammel B JIOrHYECKyr0 cxemy 0as3bl JaHHBIX. KpoMe mosydeHHs] CXEMBI
b/l B esoM Ha 3TOM 3Tare BHIIOIHSAIOT CO3aHUE CXEM OTHOUIEHUWWA U UX HOpMAaJu-
3amuio. JTOT 3Tan Oolsiee MoApoOHO paccmoTpeH B 1.2 "[Ipumep mpoekTupoBaHus
PeTSIMOHHON 0a3bl JaHHBIX'".

1.2.5. dusnyeckoe npoektnposaHue bl

Otan (U3UIECKOTO MPOSKTUPOBAHUS 3aAKITIOYACTCS B OINPEACICHUH CXEMBI
XpaHeHus, T.e. pusndeckoil cTpykTypsl bJl. Cxema xpaHeHUs 3aBUCUT OT TOU (U3H-
YECKOM CTPYKTYpPBI, KOTOPYIO nojaepkuBaeT BoiopanHas CYB]]. ®usnueckas CTpyk-
Typa bJl, ¢ OTHOW CTOPOHBI, JOJKHA aJAEKBATHO OTPa)XaThb JIOTUYECKYHK) CTPYKTYPY
BJl, a ¢ apyroii cTopoHsbl, A0HKHA o0ecriedynBaTh 3PGEeKTUBHOE pa3MEIICHUE TaHHbBIX
U OBICTPBIM JOCTYN K HUM. Pe3ynbTaThl 3TOTO 3Tama JOKYMEHTHPYIOTCS B dopme
CXeMbI XpaHeHUs Ha s3bike onpenenenus naHabix (DDL, Data Definition Language)
BbiOpanHoi CYB/I. [IpunaThie Ha 3TOM 3Tare penieHus OKa3bIBalOT OTPOMHOE BIIHSI-
HHE Ha [TPOU3BOAUTEIIBHOCTD CUCTEMBI.

OpnHo M3 BaXKHEHIIMX COCTaBISAIOIIMX MPOEKTa 0a3bl JAHHBIX SIBJISETCS pas-
paboTka cpenctB 3amuThl bJl. 3amuTa JaHHBIX UMEET JIBa acIeKTa: 3alluTa OT cOOeB
Y 3al[UTa OT HECAHKIIMOHUPOBAHHOTO nocTymna. Jljid 3amuTel oT cOoeB Ha 3Tamne Qpu-
3UYECKOI0 MPOEKTUPOBAHUS pa3padaThIBACTCsl CTpATErusl PE3EPBHOTO KOMUPOBAHMS.
JIs1 3aIMTBI OT HECAHKIIMOHUPOBAHHOTO JOCTYyNA KaXKIOMY ITOJIb30BaTENIO TOCTYI K
JaHHBIM TMPEAOCTABIISAETCS TOJIBKO B COOTBETCTBHM C €r0 MpaBaMH JOCTyIa, Habop
KOTOPBIX TAKXKE SIBJISIETCSI COCTAaBHOM 4acThIO IpoekTa b/,

1.3. OcCO6EeHHOCTU NPOEKTUPOBAHUA PENALMOHHON 6a3bl AaHHbIX

[IpoexkTupoBaHue peISAIMOHHON 0a3bl JaHHBIX MPOXOAUT B TOM K€ MOPSJKE,
4yT0 U nipoekTupoBanue b/l npyrux mosesneit JaHHBIX, HO UMEET CBOM OCOOCHHOCTH.

[IpoexTupoBanue cxemsl b/l 10KHO pemiaTh 3a1a4d MUHUMHU3alUU 1yOJIupo-
BaHMS JAHHBIX W YOPOUIEHUS Mpolenyp ux oopadoTku u oOHoBieHus. [Ipu Hemnpa-
BUJILHO CIIPOEKTHPOBAaHHOM cxeme bJl MOoryT BO3HMKHYTh aHOMaJIUuU MOIU(PUKAINN
naHHbIX. OHM 00YCIIOBJIEHBI OTCYTCTBUEM CPEACTB SBHOTO MPEACTABICHUS THUIIOB
MHOKE€CTBEHHBIX CBsizel Mexay oObekTamu [IpO u Hepa3BUTOCTHIO CPEACTB OMUCA-
HUSI OTPAaHUYEHUI LETOCTHOCTH HA YPOBHE MOJENH TAHHBIX.

Jist periieHust To100HBIX TIPOOJIEM MPOBOAUTCS HOPMAJIU3AIUSI OTHOIEHUI.

MexaHu3M HOpMaJHM3alliy PEISIIMOHHBIX OTHOIIEHUHN paszpadoran D.D. Koan
(E.F. Codd). OToT Mexanu3m 1mo3BojisieT o (GOpMalbHBIM MPU3HAKaM JF000€ OTHO-
IIEHUE TPe0Opa3oBaTh K TPEThe HOPMATLHOU (GopMme.
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HOpMaHI/IBaHI/IH CXEMbl OTHOIICHHS BBIIIOJIHACTCA HYTéM JACKOMITIO3UIINHU CXC-

Mbl. Jlekommo3uuen cxeMbl OTHOIIEHHUST R Ha3pIiBaeTcs 3aMeHa €€ COBOKYITHOCTBIO
CXEM OTHOIICHHUH A;j TaKHX, UTO
R=JA,
i

1 He TpeOyeTcst, 9TOOBI OTHOIICHUS Aj OBLITM HETIePECEKAIOITIMICS.
[lepBas HOpManbHAs popMa OTHOCUTCS K MOHATHIO TPOCTOTO M CIIOKHOTO (CO-
CTaBHOT'O WJIM MHOTO3HA4HOTO) aTpuodyTa (cM. m.1.2.1).

IlepBast HopmagabHas popma (1H®D).
Otnomenue npuseneHo Kk | H®, ecnu Bce ero arpuOyThl MPOCTHIE.

Jiist Toro utoObl puBecTd kK 1H® oTHOIIEHUE, colepikailiee CloKHbIE aTpu-
OyTBI, HY)KHO:
1) pa3dutk cocTaBHBIC aTPUOYTHI HAa IPOCTEHIE,
2) TOCTPOUTH JNEKAPTOBO MPOU3BEICHUE BCEX MHOTO3HAYHBIX aTpHOyTOB C KOpTE-
JKaMH, K KOTOPbIM OHU OTHOCSITCS.
JUtst uaAeHTUPUKALMKA KOPTE)Ka B 3TOM CIIy4ae MOHAT00UTCSI COCTABHOM KJIHOY, BKIIIO-
YaIOIUA MEPBUYHBIN KJITI0U UCXOAHOTO OTHOILICHUS! U BCE MHOTO3HAYHBIE aTPUOYTHI.
Bropas HopmasibHast (jopMa OCHOBaHa Ha MOHATUU DYHKYUOHATLHOU 3A8UCU-
mocmu. Ilycts X 1 Y — atpuOyThl HEKOTOpOro oTHouieHus. Eciu B m000i1 MOMEHT
BPEMEHH KaXXJI0MY 3HAYEHUIO X COOTBETCTBYET €AUHCTBEHHOE 3HAYEHUE Y, TO TOBO-
paT, uto Y QyHKIIMOHATBHO 3aBUCUT OT X (X—Y). ATpubyTt X B (pyHKIIMOHATBHOM
3aBUCUMOCTH X—>Y Ha3bIBACTCA OemepMUuHaHmoM OTHOILICHHUS.
B HOpMann30BaHHOM OTHOIIEHUHU BCE HEKIIIOUEBBIE aTPUOYTHI (PYHKIIMOHATb-
HO 3aBHCST OT KJIt04Ya OTHOIIeHUs. HekiroueBoii atpuOyT PyHKITMOHAIBHO MOJIHO 3a-
BHUCHUT OT COCTAaBHOI'O KJIIOYa, €CIM OH (YHKIMOHAIHHO 3aBUCUT OT KJI0Ya, HO HE
HaXOJIUTCA B (DYHKITMOHAILHON 3aBUCUMOCTH HU OT KaKOW YaCTH COCTaBHOTO KJTFOYa.
Bropasi HopmanbHas gopma 2HD).
Otnowmenne Haxoautrcss Bo 2H®, ecnu ono mpuBeneno k 1|H® wu kaxapii
HEKJIIOUeBOM aTpuOyT (HYHKIIMOHATBHO TOJIHO 3aBUCHUT OT COCTABHOTO Tep-
BUYHOIO KJIIOYa.
(Takum o6pazom, ecnu oTHomieHue B 1H® umeer mpocToli MEpBUYHBINA KITIOY, OHO
Cpa3y HaXOAMUTCS BO BTOPOU HOpMaJIbHOU (hopme).

Jlnst Toro uToOBI IpUBecTH oTHOIIEHHE Ko 2H®D, HyXHO:
® TIOCTPOUTH €r0 MPOEKIUIO, UCKIIOUYUB aTpUOyThl, KOTOpbIE HE HAXOASTCA B (DyHK-
LHHAOHAJIBHO MTOJHOW 3aBUCUMOCTH OT COCTaBHOT'O IIEPBUYHOTO KJIFOUA;
® [IOCTPOMUTH JOIMOJIHUTEIBHO OJHY MM HECKOJIBKO MPOEKIMI Ha YaCTh COCTABHOIO
KJIF04Ya ¥ aTpuOyThl, PYHKIIMOHAIBHO 3aBUCSIIME OT ITOM YaCcTH KJI0Ya.
Tpetbst HOpManbHas GopMa OCHOBaHA HA MOHATUU MPAHIUMUBHOU 3ABUCUMO-
cmu. llycts X, Y, Z — atpubyTtsl HEKoTOporo oTHoweHus. I[Ipu atom X—Y u Y—Z,
HO 00paTHOE COOTBETCTBHE OTCYTCTBYET, T.€. Z HE 3aBUCHUT OT Y Wi Y HE 3aBUCHUT
ot X. Toraa roBopsT, 4T0 Z TPaH3UTUBHO 3aBUCHUT OT X (X—>—Z).
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Tperss HopmaabHas dopma (3HD).
OtHomenne HaxoauTcss B 3H®, ecnu oHo Haxomutcsa Bo 2H®D m kakapIi
HEKJIFOUEBOM aTpuOyT HETPAH3UTUBHO 3aBUCHUT OT MEPBUYHOTO KIIFOYA.

Jlst Toro uToObI IpuBecTH oTHOIIEeHNEe K 3HD, Hy»KHO:
® [IOCTPOUTH MPOEKIUIO, UCKIIFOUUB TPAH3UTUBHO 3aBUCAIIME OT KJII04Ya aTpUOYTHI;
® [IOCTPOUTH JOIOJHUTENBHO OJHY WJIM HECKOJIBKO NPOEKLIHMM Ha JETEPMHUHAHTHI

MCXOJHOTO OTHOIICHUS U aTpUOYThI, PYHKIIMOHAIBHO 3aBUCAIINE OT HUX.
HckiroueHne COCTaBIIAIOT Cy4yau, Koraa s TPAH3UTUBHOM 3aBUCUMOCTH X—>—Z
(X—>Y u Y—>Z) mub6o Z 3aBucut ot Y, 1100 Y 3aBHCHUT OT X, T.€. MEXKIy aTpuOyTa-
MU X U Y, HallpuMep, CYIIECTBYET CBA3b 1:1. B Takol cuTyanuu IEKOMITO3HUIMSA OT-
HOULIEHUS HE MPOU3BOAUTCH.

YetBepTas HOpMaibHas (opmMa OCHOBaHA Ha MOHSATHH MHO2O3HAYHOU 3A8UCU-
Mocmu. MHOTO3HauHasi 3aBUCUMOCTb CYIIECTBYET, €CIU 3aJaHHBIM 3HAYEHUAM aTpHU-
OyTta X COOTBETCTBYET MHOKECTBO, COCTOsIIEE U3 Hys (WK OoJiee) 3HaUeHU aTpu-
oyra Y (X-»Y).

PaznmuuaroT TpuUBUANbHBIE M HETPUBUAIBHBIE MHOTO3HAYHBIE 3aBUCHUMOCTH.
Tpueuanvroli Ha3bIBAETCS TaKas MHOTO3HA4yHasi 3aBUCUMOCTb X—»Y, HJISI KOTOPOM
Y c Xwm X UY =R, rae R — paccmarpuBaemoe otHomeHnue. TpuBuaibHasi MHOTO-
3HauHas 3aBUCUMOCTh He HapymaeT 4H®. Ecnu xotd Obl 0JJHO U3 ABYX 3TUX YCIO-
BHU HE BBINOJIHAETCS, TO TaKasi 3aBUCUMOCTD Ha3bIBACTCS HEMPUBUATIbHOU.

Yereeprasi HopMaabHasa popma (4HD).
Otnowmenue Haxoautcsi B 4H®, ecnu ono Haxoautcs B 3H® u B HEM OTCYT-
CTBYIOT HETPUBHAIbHBIE MHOTO3HAYHbBIC 3aBUCUMOCTH.

Jlist Toro yTo0b! puBecTr oTHOLEHUEe K 4H®D, Hy>)kHO MOCTPOUTH J1BE WK OO-
Jiee IPOEKIUHA UCXOAHOTO OTHOUIEHHUS, KaXKAasi U3 KOTOPBIX COAEPKUT KIFOU U OJIHY
13 MHOTO3HAYHBIX 3aBUCHUMOCTEM.

Onucanue 3TOro0 METoJa JOCTAaTOYHO MOJPOOHO H3JIOkKEeHO B [1], mosTomy,
4TOOBI HE MOBTOPATHCS, OyJIEM paccMaTpUBaTh ATOT METOJ Ha MpUMEpE MPOEKTUPO-
BaHUsl KOHKPETHON 0a3bl JaHHBIX.

2. MpuMep NPOEKTUPOBaHUSA pensilMOHHOW 6a3bl AaHHbIX

B kauecTBe npuMepa Bo3bMeM 0a3y JaHHBIX MPOEKTHOM opraHu3anuu. OCHOB-
HOM BUJ JEATEIBHOCTH TaKOM OPTaHU3alMH — BBHIMOJHEHHUE IPOEKTOB I10 JO0TOBOPaM
C 3aKa34MKaMH.

2.1. UHdonormnyeckoe npoeKkTupoBaHume

2.1.1. AHanus npeameTHoM obnactu

ba3za nanHbIX co3naércs nas MHPOPMAIMOHHOTO 00CITYKUBaHUS PYKOBOCTBA
OpraHu3alyy, pyKOBOAUTEIEH IPOEKTOB U YYACTHUKOB IIpoeKkToB. b/l noibkHa co-
JepKaTh JaHHbIE 00 OTJeNax OpraHu3alii, COTPYIHUKAX U IPOEKTaXx.

B cooTBeTcTBHU ¢ MpeaMETHON 00JacThIO CHUCTEMa CTPOUTCS C YYETOM Clie-
JTYIOITUX OCOOCHHOCTEM:
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— Kaxnpiii coTpyaHuk paboTaeT B onpeeIEHHOM OT/eNe, B KAKIOM OTAEIe MOTYT
paboTaTh HECKOJIBKO COTPYAHUKOB.

— Kax b1l IpOeKT OTHOCUTCS K ONPEeIEHHOMY OTAENY, KaKIbIi OT/IET MOXKET OT-
BEYaTh 32 BHITIOJIHEHUE HECKOJILKUX MPOEKTOB.

— Kaxnaplii coTpyAHUK MOXKET NMPUHUMATh Y4YacTHE B BBIIIOJHEHUH HECKOIBKUX
IIPOEKTOB, HAJl KaXKJIbIM MPOEKTOM MOKET TPYJAUTHCA HECKOJIBKO COTPYAHUKOB.

— Jlyisg KaXXJaoro MpoeKTa Ha3HA4aeTcsl PYKOBOJUTENb M3 YKCIIa COTPYJHUKOB TOTO
oTzena, K KOTOpOMY OTHOCHTCS TMPOEKT.

— Kaxplii mpoekT MoKeH OBITh BBIIOJHEH B 3aJaHHBIC CPOKH, KaXKIBIA MPOCKT
MOYET COCTOSITh U3 HECKOJIbKUX ATanoB. Eciau mpoekT cOCTOUT M3 OJTHOTO JTara,
TO CPOKH €T0 BBIMOTHEHUS JOJDKHBI COBMAAATh CO CPOKAMH BBIMIOJTHEHUS MMPOCKTA
B I[EJIOM.

— OxkJag COTpyIHUKA 3aBUCHUT OT 3aHUMAEMOU JTOJDKHOCTH, 32 YJaCTHE B MPOEKTAX
COTPYIHHK TIOJIy4aeT JOTOJHUTEIHLHOE BO3ZHATPAKICHHE.

— Buapl yuactus cOTpyJHUKOB B TPOEKTaX: pyKOBOAUTEIb, KOHCYIbTaHT, UCIIOJHH-
TEJb.

— Kaxnplil oT/ien 3aHMMaeT OJIHO UM HECKOJIBKO MOMENIeHUI (KOMHAT), B KaXJI0M
MOMEIIEHUH MOXET ObITh OJIMH WJIM HECKOJIBKO CTAIMOHAPHBIX TeNe()OHOB.

IIpumevanue. Onucanus ocodbennocreit [IpO M10DKHO OBITH TOCTATOYHO ISl TOTO, YTOOBI CO3/1aTh

ER—muarpammy.
Hust co3panust ER-Mozenu HE0oOXOIUMO BBIICIUTH CYIIHOCTU MPEIMETHOM
00JIaCTH M yKa3aTh UX aTpUOYTHI:

1) Otnmennl. ATpuOyTHI: Ha3BaHUE, a0OpeBHATypa, KOMHATHI, TEIC(OHBI.

2) Corpyanuxu. AtpuOytel: @O, macriopTHbIE TaHHBIC, 1aTa POXKACHUS, IO,
MHH (vHauBUAyadbHBI HOMEpP HAJIOTOIMJIATENbIIMKA), HOMEP MEHCUOHHOTO
CTPaxOBOTO CBMJIETEILCTBA, ajpeca, TenedoHbl (pabouuii, TOMAUIHUI, MO-
OWJIbHBIN), AaHHbIE 00 oOpa3oBaHuM (BUI oOpazoBaHMs (BBICIIEE, CpeIHE-
CHeUaibHOE U T.J1.), CIIEUUaIbHOCTh, HOMEp UILIOMa, 1aTa OKOHYaHUs y4yeo-
HOT'O 3aBEJICHHS), JOJDKHOCTbD, OKJIJl, IOTHH (MM TI0JIb30BaTEs).

IIpumeuyanus: 1. Jlorun notpedyeTcs HaM JUIs Ha3HaueHus AU depeHIupOBaHHbIX PaB AOCTYIA.
2. B Hamem 3ajaHUM HE MPESyCMOTpEHa MoaHas UHPOPMAIMOHHAs MOJIEpKKa COTPYAHU-
KOB OT/IeJla KaJpoB, MO3TOMY MbI He OyzaeM oTpaxkaThb B b/] Takue cBeneHus kak jary Io-
CTYIUIEHHSI COTPYAHMKA Ha pabOTy, €ro NepeBo/Ibl C OJTHOM TOJKHOCTH Ha IPYTYIO, YXObI B
OTIIYCKa U T.II.

3) IpoekTnl. ATprOYTHI: HOMEp JOTOBOPA; MOJIHOC HA3BaHUE IMPOEKTA; COKpa-
HIEHHOE HA3BAHHUE IPOEKTA; JaTa MOIIMHUCAHUS OTOBOPA; 3aKa3UMK; KOHTAKT-
HbIC JAaHHBIC 3aKa34yuKa; JaTa Hadaja IPOEKTa, JaTa 3aBEpUICHUS INPOEKTA;
CyMMa IO IIPOEKTY; JaTa PEAJIbHOM CIAadu IIPOEKTa; CyMMa, ITOJIy4eHHas 110
IIPOEKTY Ha TEKYLIYIO JaTy.

4) Jranbl mpoekTa. ATpUOYTHI: HOMEp 10 MOPSIKY, Ha3BaHHE, 1aTa Havyajla dTa-
na, jaTa 3aBepuieHus dTamna, opmMa OTYETHOCTH, CyMMa TI0 3TaIly, JaTa pealb-
HOU CIauu 3Tamna; CymMMma, MoJIy4YeHHas MO0 3Taly Ha TeKYIIYIO JaTy.
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OoOpature BHUMaHue! Y CyIIHOCTH HeT aTPpUOYTOB JAPYIMX CYIIHOCTEH,
3TO peanu3yercs uepe3 cBsA3b. CBS3M KaK yCTOWYMBBIE aCCOLMALMU MEXKIY CYIIHO-
CTAMHU SIBJIIOTCS HEOTHEMJIEMOM YacThIO IIpeaMeTHOM oOnactu. IIpocTo oTpakaroTcs
OHM HE C MTOMOILBIO aTPUOYTOB CYIIHOCTEM, & C MOMOILBIO CIIEHHUATIBHBIX JJIEMEHTOB
— cBs3eil. Hanmpumep, Kaxkaplil COTpYIHUK paboTaeT B OMpeAesIEHHOM OT/elNe, HO 3TO
HE 3HAYMUT, YTO HOMEpP IPYIIIBI SBJAETCS €ro JIMYHOM XapaKTEPUCTHUKOM: 3TO €ro
CBA3b C CYINHOCTBIO OTae/Ibl, KOTOpas, KCTaTH, MOXKET U3MEHUTBHCS — OH MOXKET IIe-
pelTu B Apyrou oraesn. MeTox CymHOCTb-CBSI3b HE 3aBUCUT OT MOJEIIN JaHHBIX, Ha
ocHoBe ER-nmarpamMmsl MOKHO CIIPOEKTHPOBATh HE TOJBKO peisiuuoHHYI0 b/, HO 1
mo0yro aApyryto. Ho Tonbko B pensiiuoHHON 0a3e NaHHBIX CBSI3U pEaU3ylOTCA C IO0-
MOILBIO aTpUOYTOB — TaK Ha3bIBAEMbIX BHEIIHUX KItOUEil. A B CETEBOM MOJAENIHU JaH-
HBIX WIHA B 00bEKTHO-OPHUEHTUPOBAHHOM, HAIPUMED, CBA3H — ATO (PU3HUECKas CChUIKA
OT OJIHOM 3alKCH K JIPYTOd, 1 HUKAKUX "dyXuX'" aTpuOyTOB B 3TUX 3aMUCIX HET.

Hcxons W3 BBIABICHHBIX CYIIHOCTEH, moctpouMm ER-—auwarpammy (puc. 2).
HamomauM, 4TO MOMETKH y JIMHKUH 03HavaroT creneHb cBsizu: 1:1, 1:N u N:M.

OTAEJIbI 1 N
: BEIITOJTHATE [TPOEKTBI
1

1
T
1 BKJIFOUYATb
N M
N
COTPYJIHUKU . STAIIBI

Puc. 2. ER—nnarpamma I1pO «IIpoekTHast opranuszanus»

2.1.2. AHanus nHopmMaLMOHHbIX 3aZa4 1 Kpyra nonb3oBaTenen cCUcTeMbl
OrnpenenuM rpymbl OJIb30BaTENEH, ©X OCHOBHBIE 3a1a4M U 3arpochl K b/I:
1. PykoBoauTenu opraHu3aiiiu:
® 3aKJIIOYCHHUE HOBBIX JJOIOBOPOB,;
HAa3HAUYCHUE PYKOBOAUTEIEH MPOEKTOB;
MOJYYEHUE CIIUCKA BCEX YYACTHUKOB MPOEKTOB;
U3MEHEHUE JIOJDKHOCTHBIX OKJIAJIOB M IITaTHOTO PACIIMCAHUS,
MOJTy4eHHUE TIOTHOW MHPOPMAIIUU O TIPOEKTaX;
BHECECHHME U3MEHEHUN B IaHHBIE O MTPOEKTAaX;
ApXUBHUPOBAHUE JAHHBIX MO 3aBEPIIEHHBIM ITPOEKTaM.

IIpumeuyanue. ApXUBUPOBaHHME JAHHBIX B 3TOM MOCOOMH MOJAPOOHO HE paccMaTpuBaeTcs. ITO
C/IeTIaHo Ui TOT0, YTOOBI He Ieperpyxartb cxemy b/1.

2. PykoBoauTens mpoekTa:
® HA3HAYCHUE YYACTHUKOB MPOEKTA;
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® TIOJIYYCHHE CTIHCKA COTPYAHUKOB, PAOOTAIONUX HAJl KOHKPETHBIM MTPOCKTOM;
® TIOJy4YeHHUE TOJHOW MH(OpPMAIMK O TPOEKTEe, PYKOBOAUTENIEM KOTOPOTO OH SIB-
TSIETCS;
® TIOJIyYCHHE CBEACHUN O COTPYIHUKAX, KOTOpPHIE MOTYT CTaTh YYaCTHUKAMH
MIPOCKTA,;
e ompeaencHUe pa3Mepa JOMOJHUTEIBHOTO BO3HATPAXKIACHHUS COTPYIHUKOB IO
KOHKPETHOMY ITPOCKTY;
e BHECCHHE U3MCHCHMI B JaHHBIC 00 3Tarax MpoeKTa.
3. CoTpymHHKH OTIIEIa KaJIpOB:
e TpuEM/yBOJIBHEHHE COTPYIHUKOB;
® BHECCHHE U3MEHEHUH B JaHHBIC O COTPYAHHUKAX.
4, byxrajirepsl:
® TIOJy4YEHHUE BEJOMOCTH Ha BBIIIATY 3apILIATHI.
5. CoTpymHHKH — YIYaCTHUKHU MTPOCKTOB:
® TIPOCMOTP JAHHBIX O APYTHX YYaCTHUKAX MPOCKTA;
® TIPOCMOTP JaHHBIX O CPOKAX CAa4YM MPOeKTa U (hOpME OTUYETHOCTH.

2.2. OnpepeneHune TpeboBaHUM K onepauMoHHOM 06CTaHOBKe

JUJ1st BBIIOJTHEHUS 3TOTO 3Tara He00X0JUMO 3HATH (XOTS Obl OPUEHTUPOBOYHO)
00BEM paboThl OpraHu3auuu (T.e. KOJIUYECTBO MPOEKTOB U COTPYIHHMKOB), a TAKXKE
MMETh MPECTABIECHUE O XapaKTepe U UHTEHCUBHOCTHU 3alpOCOB.
OOBEM BHEUIHEHW MaMsATH, HEOOXOAUMBIN sl (PYyHKIIMOHUPOBAHUS CUCTEMBI,
CKJIa/IbIBAETCs U3 JABYX COCTAaBJISIIOIIMX: MaMsTh, 3aHUMaemas Moayisimu CYBJL (sia-
PO, YTUJIIUTBHI, BCIIOMOTaTEIbHbIE MPOTrPAMMBI), U MaMATh, OTBOAMMASI MOJ JIaHHBIE
(Mj). Ans peanbHbIX 06a3 JaHHBIX OOBIYHO HaHOOJIEe CYIIeCTBEHHBIM SBISIETCS M.
Ha ocHoBe pe3ynbraroB ananu3za [IpO MOXHO NpuOIM3UTETBHO OLIEHUTh 00b-
&M mamsITH, TpeOyeMou AJist XpaHeHHsl TaHHBIX. [[pruMeM opueHTHPOBOYHO, YTO:
® OJHOBPEMEHHO OCYIIECTBISIETCA OKOJO JIECATH MPOEKTOB, paboTa HaJ MPOEKTOM
npojopkaeTcs B cpexneM rof (rmo 1K Ha kaxapii mpoekT);

® KaXIbIM MPOEKT COCTOUT B CpeIHEM U3 ueThIipéX 3TanoB (mo 0,5K Ha stamn);

e B komnanuu pabotaroT 100 corpynuukos (1o 0,5K Ha KaX10ro COTpyaHHKA);

® B BBIIOJIHEHUU KaXXJIOTO0 MPOEKTa B cpeaHeM ydyacTBYIOT 10 coTpyaHukoB (1o
0,2K);

® yCTapeBINE JJAHHBIE MEPEBOJATCA B apXUB (HakarauBaroTcs B apxuse b/1).

Torna 00bEM mamsaTH 151 XpaHEHUs JaHHBIX 3a MEPBbIM roJl IPUMEPHO COCTABUT:

M, = 2(10*1+10*4*0,5+100*0,5+(10*10*0,2)) = 200K,

Koaddumument 2 HEoOX0auM A1 TOTO, YTOOBI YYECTh HEOOXOJIUMOCThH BBIICIICHUS
NaMsTH TOJ JOIMOJHUTENbHBIE CTPYKTYpPbl (Hampumep, UHAEKChI). OOBEM maMsTH
OyIeT yBeIMYUBATHCS €KETOTHO Ha CTOJBKO e MPU COXpaHEeHUH 00bEMa paboTHI.

TpeOyembiii 00BEM ONEPaTUBHON MAMSATH OMPEAEIIeTCS HA OCHOBAHUY aHATH-
32 UHTEHCUBHOCTH 3alpoCOB U 00bEMA PE3yNbTUPYIOWUX AaHHBIX. Jns Hamelr BJ1
TpeOyeMbIii 00BEM MaMSITH MaJl, TOATOMY HUKAKUX CHEIUATbHBIX TpeOOBaHUN K 00b-
€My BHELIHEW U ONEPATUBHOM MMAMATU KOMIIBIOTEPA HE MPEABABIISICTCS.
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2.3. Bbibop CYB[ n apyrux nporpaMMHbIX CPeacTB

Ananu3 uH(OPMAITMOHHBIX 33/1a4 TMOKa3bIBAET, UTO JUIsl peanu3anuu Tpedye-
MbIX (pyHkmmid moaxomar moutk Bce CYBJl mna [IDBM (MS Access, Firebird,
MySQL u ap.). Bce onn moaaepKuBarOT PEISIIMOHHYIO MOJACIb JaHHBIX U TPEI0-
CTaBJISIOT Pa3HOOOPA3HbIE BOBMOXXHOCTH JIJIsl pa0OTHI C JAHHBIMH.

OO0BEM BHENTHEH W OMEPATHUBHOMN MaMATH, TpeOyronmuics aiss GyHKIIMOHUPO-
Banusg CYB/I, 0ObI4HO yKa3bIBaeTCs B COMPOBOIUTEIBLHOMN IOKYMEHTAIIUU.

Jist Toro 4toObl B y4eOHOM NpUMEpe HE MNPUBS3BIBATHCS K KOHKPETHOU
CVYB/I, BeimoHUM onucaHue jJorudaeckoi cxemol b/] na SQL-92.

2.4. Jlornyeckoe npoeKkTupoBaHue pensaumoHHon bl

2.4.1. lNpeobpasoBaHne ER—anarpammel B cxemy 6asbl JaHHbIX

ba3za naHHBIX cO37a€TCS HA OCHOBaHUM cXeMbl 0a3bl JaHHBIX. [IpeoOpazoBanue
ER—nuarpammel B cxeMy b/] BbIOSIHSAETCA IMyTEM COMOCTABIICHHS KaXA0W CYIIIHOCTU
1 KaXJ0UW CBSA3U, UMerolel atpuOyThl, oTHOoeHus (Tadmuipl) bl. Ces3p Tumna 1:n
(OIMH-KO-MHOTUM) MEX/1y OTHOIICHUSMHU pealn3yercs uyepe3 BHeIHUM kitod. Kirou
BBOJIUTCS JUIsl JOYEPHETO OTHOLIEHUS. BHEIIHEMY KIItO4y JOJDKEH COOTBETCTBOBATH
NEPBUYHBIN UM YHUKAJIBHBIA KIIFOY OCHOBHOTO (POAUTENBCKOI0) OTHOLLIEHUS.

OT/EJIbI 1 N
- BBITTOJTHSATh [TPOEKTBI
1
i
1 BKJIKOUATh
N
N
COTPY JTHUKH . STATIBI

Puc. 3. ER—mnarpamma I1pO «IIpoekTHast opraHu3amnms»

Ca3b yuacmeosamsb Mexny [IPOEKTAMU v COTPY/IHUKAMMH nipunanie-
KUT K Ty N:M (Puc. 3). DTOT TUT CBS3M pean3yeTcsl yepe3 BCIIOMOraTeIbHOE OT-
HOIIICHUE Yuacmue, KOTOpOE COACPKUT KOMOWHAIIMHU TIEPBUYHBIX KIIFOYEH COOTBET-
CTBYIOIIIMX UCXOJHBIX OTHOIIIEHUMN.

bonee nonpoOHo o mpuHuunax npeodpasoBanusi ER-nquarpammsl B cxemy b/l
pacckazano B [1]. s cxemsl BJl Oynem ncnosib3oBath 0003HAYEHUS, TTPECTABIICH-
Hble Ha Puc. 4.
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— 0a30BO€E OTHOILIIEHUE
COTPYJHHUKH —> — o0s3arenbpHas CBI3b
—O~> — (paKyJbTAaTHUBHAas CBSI3b
3AKA3EBI — JIOUEpHEE OTHOIICHUE Paxy
compyOHUKU—NPOeKmbl | — BCIOMOTaTEIbHOE OTHOLIEHUE
Id n "
<& > — CBs3b ""OJIMH-K-OJHOMY'" C yKa3aHHEM BHEITHErO KJIro4a
Code
< > — CBSA3b "OJMH-KO-MHOIMM" C YKa3aHUEM BHEIIHETO KIIH0Ya

Puc. 4. 0603Ha‘leHI/I${, HCIIOJIB3YEMBIC HAa CXEME 0asbl JaHHBIX

[Tomyuennas cxema pensiunoHHo# 6a3sl JanHbix (PB/]) mpuBenena na puc. 5.

OTJIEJIBI “GH—0—>> ITPOEKTHI <& > OTAIIbI
UIECHTH(PUKATOP UIeHTH(PUKATOP
oTHena MPOEKTa
UIEeHTH(PUKATOP
COTpYJIHUKA
COTPYJHUKU <—t—0O—>>| yyactue

Puc. 5. Cxema PB/I, nonyuennas 3 ER—auarpaMMbl mpoekTHOM opraHU3aiiuu

bunapHas cBsI3p MEXIy OTHOLICHUSMH HE MOXKET ObITh 00S3aTENbHOM IS
o0oux OTHOIIEHUH. Takol TUI CBA3W O3HAYAET, YTO, HAIIPUMED, MpEeXxae yeM qo0a-
BUTh HOBBII MpoeKkT B oTHouieHue [/POEKTDHI, Hy)XHO 100aBUTh HOBYIO CTPOKY B
otHoumienue DTAIIbI, u Haobopot. [TosTOMy ISl TaKO#l CBSA3M HEOOXOAUMO CHSATH C
OJIHOM CTOPOHBI yCI0BHE 0053aTEIbHOCTU. Tak Kak BCE ITH CBA3M OyAyT pean30Ba-
HbI C IOMOIIIbIO BHEIIHETO KJII0Ya, CHUMEM YCJIOBUE 0053aTEIbHOCTHU CBSI3€U NSl OT-
HOUIEHUH, COACPKAIINX ITEPBUYHBIE KIIFOYH.

2.4.2. CocTtaBneHue pensiumoHHbIX OTHOLLIEHWI

Kaxnioe pensiunoHHOE OTHOLIEHUE COOTBETCTBYET OJJHOM CYUTHOCTH (OOBEKTY
[IpO) u B HEro BHOCATCS BCe aTpUOyThI ITOW CYIIHOCTU. [ Ka)A0r0 OTHOIICHUS
OTPENEIISIIOTCS TEPBUYHBIN KIIFOY M BHEIIHHUE KJOUYU (B COOTBETCTBUHU CO CXEMOM
BJI). B Tom ciyuae, ecinu 6a30Bo€ OTHOIIIEHUE HE UMEET MOTEHIMABbHBIX KIIFOUEH,
BBOJIUTCS CYpPPO2AMHbLI NEPEUYHbBLI K104, KOTOPBIM HE HECET CMBICIIOBOM HArpys3-
KH U CITY’)KUT TOJIBKO JIJISt UACHTU(UKAIINY 3aTTACEH.

OtHomenus mpuBeAeHBI B Tab. 1-5. J[11a kam0ro OTHOIIEHHS YKa3aHbl aTpH-
OyThI ¢ X BHYTPEHHUM HA3BaHUEM, TUIIOM M JJIMHOW. THIIBI JaHHBIX 0003HAYAIOTCS
tak: N — uncnoBoi, C — CHMBOJIBHBIN THIT (PUKCUPOBAHHOMN JUTHMHBI, V — CHMBOJIbHBIN
TUN TIEPEMEHHON JyMHBL, D — nara (3TOT TUN UMEET CTaHAAPTHYIO JJIMHY, 3aBUCS-
mryto oT CYB/I, mosTomy oHa He ykazwsiBaeTcs). O mpaBuiax BeIOOpa TUIIOB JTaHHBIX
moaApoOHO pacckaszaHo B [1].
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[lorenunanbapiMu  KiMtouaMu  oTHowieHust OT/[EJIBI sBAStOTCS  aTpuOyThHI

Abbpesuamypa v Hazeanue omoena. I1epBblii 3aHUMAET MEHBIIIE MECTA, IOATOMY MBI
BBIOMpaeM €ro B Ka4eCTBE MEPBUYHOTO KITFOYA.

Tabnuua 1. Cxema otHotenuss OT/{EJIbI (Departs)

Cooepoicanue nons Hms nona | Tun, onuna Ipumeuanus
AGGpeBuarypa otaena D_ID C(10) NePBUYHBIH KJII0Y
Ha3Banue otiena D_NAME V(100) 00s13aTeIbHOE MOJIe
KomHuarsl D_ROOMS V(20) 00s13aTeIbHOE MHOTO3HAYHOE TI0JIe
Tenedonsl D_PHONE V(40) 00s13aTeIbHOE MHOTO3HAYHOE TI0JIe

[TorenmmanpueiMu KirouaMu otHolueHust COTPYIHUKH saBnsroTcsa 1TOJIS

llacnopmnwie oannvie, MHH w Homep cmpaxoso2o nencuonno2o ceudemenbcmed.
Bce oHM 3aHMMAIOT IOCTAaTOYHO MHOTO MECTAa, a MacCHOPTHBIE JTAHHBIE KPOME TOTO
MOTYT MEHATbCS. BBeEM CypporaTHblil NepBUYHBIN KIt04 Homep compyonuxa.

Ta6mura 2. Cxema otnomenuss COTPVIHUKH (Employees)

Cooepoicanue nons Hms nons Tun, onuna Ipumeuanus
Homep E ID N(4) CYPpPOraTHBIii MePBHYHBIA KJIIOY
damuiusi, UMsl, OTYECTBO E_NAME V(50) | obs3arenbHOE mOJIE
[ara poxxneHus E_BORN D o0s3aTenpHOE 110J1e
[Ton E_GENDER C(1) o0s3aTenpHOE ToJIe, 'M' MiTH "K'
[TacriopTHBIC TaHHBIC E_PASP V(50) | obs3arenbHOE MOITE
WHH E_INN C(12) 00s13aTeNIbHOE YHUKAIBHOE T0JIe
Howmep nencuonnoro crpa- | E_PENS C(14) 00s13aTeNTbHOE YHUKAIBHOE T10JIe
XOBOTO CBH/ICTEIbCTBA
Otnen E_DEPART C(10) BHemHuH K04 (k Departs)
JIOTKHOCTE E POST V(30) | obs3arenbHOE MOITE
Oxutan E_SAL N(8,2) | obs3arensHOe mose, > 4500 pyo.
JlanHbie 00 00pa3oBaHUH E EDU V(200) | obs3aTeIpHOE MHOTO3HAYHOE TI0JIC
Anpeca E_ADDR V(100) | MHOTO3HAYHOE TTOJIE
TenedoHs E_PHONE V(30) | MHOrO3HAYHOE TOJIE
Jlorun E_LOGIN V(30)

IIpumeuanue. CypporaTHblil IEpBUYHBIN KIIIOY TAK)KE€ MOXKET BBOJUTHCS B T€X CiIydasix, KOrjaa mo-

TEHIMAJIbHBIN KIII0OU MMeeT OOJbIIoi pa3Mep (Hampumep, AJUHHAS CUMBOJIBHAs CTPOKA)
WM SIBJISIETCS COCTABHBIM (HE MeHee TPEX aTpuOyToB).

B ortHOmenun [HPOEKTHI TpU NOTEHUMAIbHBIX Kitoua: Homep npoexma,

Haszeanue npoexkma n Coxpawiénnoe nHazsanuue. MeHbIIE MECTa 3aHUMAET TMEPBBII
W3 HUX, HO OH MaJIOMH(GOPMATHBEH. 3aTO COKpAIIEHHOE Ha3BaHUE, UCIOJIb3yEeMOE B
KaueCTBE BHEIIIHETO KJIF0Ya B JIPYTUX TaOIHUIaX, MTO3BOJIUT CICIHAIUCTY UICHTU(DU-
OUPOBATh IIPOCKT 0€e3 He0OXOIMMOCTH COSTMHEHHUS C OTHOIEHUEM [IPOEKTHI.

Tabnuna 3. Cxema otHomenus [IPOEKTHI (Projects)

Cooepoicanue nons Hmsa nona Tun, onuna Ilpumeuanus
Howmep mpoekTa P_ID N(6) 00s13aTeNIbHOE YHUKATBHOE MTOJIE
HasBanue mpoekra P_TITLE V(100) 00s13aTeIbHOE TOJIE
Cokpall€éHHoe Ha3BaHue P_ABBR C(10) NEePBUYHBIN KJIIOY
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Otnen P_DEPART C(10) BHelHu# kimou (k Departs)

3aka3uuK P_COMPANY V(40) 00s13aTeIbHOE TOJIE

JlanHbIe 3aKa34ynKa P_LINKS V(200) 00s13aTeIbHOE MMOJIe

PykoBoauTens P_CHIEF N(4) BHEIIHUH Kitou (k Employees)

JlaTa Havaa mpoeKTa P_BEGIN D 00s13aTeIbHOE MMOJIe

Jara oxonuanus nmpoekra | P_END D o0s13aTeIpHOE 1MoJIe, O0IbIIe /1a-
ThI Ha4aJla IPOEKTa

Peanpnas nara okonuanus | P_FINISH D

CTOMMOCTB TTPOEKTA P_COST N(10) 00s13aTeIbHOE MOJIe

[Tomydyennas cymma P_SUM N(10) 00s13aTeIbHOE MOJIe, 3HAUCHUE
o ymosruanuto — 0

[ToreHnuaabHbIM KIIFOUOM OoTHOLIeHUuS DTAIISI aBnsieTcst KOMOUHALIMS BHEIII-
HEro KJII0Ya U HOMEpA 3Tamna, a MOTEHIMAJbHBIM KJIIFOYOM BCIIOMOTaTEJIbHOTO OTHO-
menust YYACTUE saBnseTcss KOMOMHAIUSL MEPBbIX TPEX TOJIEH ATOTrO OTHOIICHUS.
MoxHO BOOOIIIE HE BBOAUTH MEPBUYHBIN KIIOU JJIS JAaHHBIX OTHOILIICHUM, T.K. HA HUX
HUKTO HE ccbutaeTcs. Ho yHUKaIbHOCTh 3TUX KOMOWHAIIMU SIBJISICTCS B TAHHOM CITY-
yae OrpaHUYEHUEM LETOCTHOCTU JTaHHBIX, MO3TOMY Mbl BO3bMEM 3TH KOMOMHAIIUU B
Ka4eCTBE MEPBUYHBIX KIFOUEH COOTBETCTBYIOIIMX OTHOLICHUM.

Tab6nuna 4. Cxema otnouienust 2TAIIbI [IPOEKTA (Stages)

Cooepoicanue nons HUms nons Tun, onuna Ipumeuanus

[Tpoekr S_PRO C(10) BHEITHUH KIIF0Y (K | cCOCTaBHOM
Projects) NepBUYHBII
Homep sTama S NUM N(2) KJII0Y
HasBanue sTana S TITLE V(200) 00s13aTeIbHOE MOJIe
JlaTa Havasna sTamna S_BEGIN D 00s13aTeIbHOE MOJIe
Jlata okoHUaHUS dTaIa S_END D 0o0s13aTeNIbHOE TT0JIE, > JaThl HaYaia
Peanbhas nata okonuanms | S_FINISH D 0obIIIE JaThl Havaia dTamna
CrouMOCTb dTara S COST N(10) 00s13aTeIbHOE MOJIe
[TonydyeHHas cymma 1o S SUM N(10) 00s13aTeNIbHOE T10JIe, 3HAYCHHUE 110
JTaIy ymorganuio — 0
®dopma OTYETHOCTH S_FORM V(100) o0s3aTenpHOe oJIe
Ta6muia 5. Cxema otHomenus: Y4ACTHE (Job)

Cooepocanue | Hmsa nons Tun, Ipumeuanus *

noas onuna
[TpoekT J_PRO C(10) | BuemHuit kirou (k Projects) COCTABHOI
Corpynauk | J_EMP N(4) BHemHu Kimto4 (k Employees) nepBHYHBIH
Ponb J_ROLE V(20) | 'KOHCYNBTaHT' WM 'UCTIOTHUTEIND' Kot
Jomnata J_BONUS N(2)

* — B oTHoweHUN YYACTHUE mnepBUYHBIN KIIIOY COCTOUT U3 MEPBBIX 3-X MOJIEH 3TOr0 OTHOIICHHS.

2.4.3. Hopmanusauma nonyyeHHbIX oTHoWeHu (4o 4HO)

MexaHu3M HOpMaIM3aIlliy TOAPA3yMEBAET OMPEACIEHHYIO MOCIIEeI0BATEIb-
HOCTh NpeoOpa3oBaHusi OTHOIIEHUN K TpeThed HopManbHOU dopme. Mbl He Oynem
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4ETKO MPHUACPKUBATHCS ITON MOCIEAOBATEILHOCTH, T.K. OHa W30BITOYHA, U MHOTO-
3HAUYHbIE aTPUOYTHI Cpa3y BHIHECEM B OTIEIbHbIE OTHOILICHUS HA IEPBOM K€ JTarle.
1H®. [Ins npuBenenus tadiauil k |HD Tpebyercs cocTaBUTh MPSIMOYTOJIbHBIC Ta0-
Uikl (OHO 3HAYEHHE aTpuOyTa — OJHA sYehKa TaOJuIlbl) U Pa3OUTh CIIOKHBIC
aTpuOyTHI HA TIPOCTHIE.
IIpumeyanue. B peansubix B/l croskabie aTprOyThI pa30MBaIOTCS HA MPOCTHIC, €CIIH:

a) 3TOro TpeOyeT BHEIIHEE MPEACTABICHUE TaHHbIX;
0) B 3ampocax MOMCK MOXKET OCYIIECTBISATHCS MO OTJICIIEHOM YacTh aTpulyTa.

Paznenum atpubytr Damunus, ums, omuecmeo Ha ABa aTpubyra Damunus u
Uwms, omuecmeo, I[lacnopmmuvle dannvlie Ha Homep nacnopma (YHUKaIbHBIN),
Jlama svioayu n Kem gvioan, a Jauuvie 06 obpaszosanuu — Ha Buo obpaszosanusi,
Cneyuanvnocmo, Homep ounioma v 1 00 okonuanus y4ebno2o 3a6e0enus.
MHuoro3naunbie aTpuOyThl Komuamer v Tenegponvt u3z otnomenuss OT/[EJ/IB] Bbi-
HeceM B oTaeiabHoe oTHoeHue KOMHATAI, a nomainiaue 1 MOOUJIbHBIE Tesedo-
Hbl U ajapeca COTpyAHUKOB — B oTHomeHue A/APECA-TEJIE®@OHDI. Tak kak B
KOMHAT€ MOKET He ObITh TenedoHa, MepBUYHBIN Koy oTHomeHus KOMHATHI
He onpenencH (ITIK He moxer comepkars Null-3HayeHus), HO Ha 3THX aTpuOyTax
MOKHO ONPEAECIUTh COCTABHOM YHUKalIbHbIM KItO4Y. B otHomenun A/[PECA-
TEJIE@OHAI Taxxe HET MOTEHIMAIBHBIX KJIIOUEH: OCTaBUM 3TO OTHOIIICHHE 0€3
MEPBUYHOIO KJIIOYa, T.K. HA 3TO OTHOILIEHUE HUKTO HE cchuiaeTcs. JlaHHubie 00 00-
pPa30BaHUU COTPYHUKOB TAK)KE BEIHECEM B OTJ/ICJIBHOE OTHOIICHUE.

Yrto kacaetcs pabounx TeiepOHOB COTPYIHUKOB, TO OJIUH U3 3TUX HOMEPOB — OC-
HOBHOI — omnpenensercs padouuM MECTOM COTPYIHHUKA (Mbl YUHUTBIBAEM TOJBKO
cTalioHapHbeie Tenedonsl). bynem xpaHuTh 3TOT HOMEp B aTpubyre Pabo-
yui meneghon. Hanuume Ipyrux HOMEPOB 3aBUCUT OT TOTO, €CTh JIU B TOM K€ TO-
MelIeHUU (KOMHATE) APYTue COTPYAHUKH, UMEIONIUE CTAllHOHAPHBIE TelIe(OHBI.
Hob6aBum B otHomenue COTPYVIIHUKU atpubytr Homep komuamul, 9TO0BI J10-
MOJIHUTENIbHBIE HOMEpa Telle(POHOB COTPYIHHUKA MOKHO ObLIO BBIYUCIIHUTH U3 JIPY-
IUX KOPTEXKEH C TAKUM K€ HOMEPOM KOMHATHI.

Csa3p mexnay otHoueHussMu COTPY/IHUKHU w KOMHATHI peanuzyem 4yepes
cocTaBHOU BHelHUN Kit0d (Homep komuamot, Pabouuti meneon).

Mpb1 Takxke yaaauM BBIYUCIUMBIN atpuOyT llonyyenmnas cymma W3 OTHOIICHUS
IIPOEKTHI, T.X. OH SBISETCS CYMMOU 3HaU€HHUI aHAJOTUYHOIO aTpudyTa U3 OT-
Howenust ITAIIBI [IPOEKTOB. Ho arpubyr Cmoumocms npoekma OCTaBUM,
T.K. OHa (PUTYpUPYET B JOKYMEHTAIIUU MO MPOEKTY. A i oOecreueHust JJoruye-
CKOM I[EJIOCTHOCTH JAHHBIX HEOOXOJMMO MPEAYCMOTPETh B MPUIIOKEHUHU MPOBEP-
Ky TOTO, 4TO CyMMa CTOMMOCTEH MO BCEM 3TamaM COBMAJAcT C OOIIel CTOMMO-
CTBIO MPOEKTA.

2H®. B namewm ciyyae COCTaBHBIE NMEPBUYHBIE KIHOYM UMEIOT OTHOWECHUS DTALIB]
IIPOEKTA v YYACTHE. HexntoueBble aTpuOyThl 3TUX OTHOLIEHUM (DYHKIIHO-
HAaJIbHO ITOJIHO 3aBUCST OT COCTABHBIX IMEPBUYHBIX KIIFOUEH.

3H®. B otnomenuu [/POEKTBI atpubyt /lanHble 3akazyuka 3aBUCUT OT aTpuOyTa
3axazyuk, a He OT IEPBUYHOIO KIIOYA, II0O3TOMY €TI0 CIEAYET BBIHECTH B OTHCIIb-
Hoe oTHomeHne 34AKA3YHUKH. Ho npu 3TOM NEPBUYHBIM KIOYOM HOBOTO OTHO-
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IIEHUs CTaHeT aTpulyT 3Jaxazyuk, T.e. JJIMHHAS CUMBOJIbHAs cTpoka. Llenecoos-
pa3zHee NEPEeHECTH B HOBOE OTHOIICHHUE aTpUOyThl 3akazuuk u /lanuvie 3axkazuuxa
u BBecTH Ay Hero cypporaTHbii TIK. Tak kak ¢ KaXIbIM 3aKa34MKOM MOKET
OBITh CBSI3aHO HECKOJIBKO MPOEKTOB, CBSI3b MeXAy oTHoueHussMu [IPOEKTHI n
3AKA3YUKHU Gynet 1:n u cypporatsbiii [IK cTraneT BHEUTHUM KIIIOUOM [IJIS1 OT-
Homenusi [IPOEKTDI.

B otnomenuun COTPY/IHUKHU atpulOyt Okxknad 3aBUCUT OT atpubyrta /[londrc-
Hocmy. [locTynmuM ¢ 3TOM TPAH3UTUBHOW 3aBUCUMOCTBIO TAK K€, KaK B MIPEAbIAY-
nieM ciryvae: cozgaaum otaomenue JOJDKHOCTH, nepeHecéM B HEro aTpuOyThI
Honsxcrnocms n Oxnad, a IEPBUYHBIM KIIFOYOM CJI€JIaéM Ha3BaHUE JOJKHOCTH.

B otnomenusx COTPY/IHUKU v ObPA30OBAHUE atpudyTsl (Jama evidauu u
Kem svioan) u (Homep ounnoma n 100 okonuanus yuebno2o 3aeedeniust) 3aBUCST
HE OT MEPBUYHOrO KIII04a, a OT aTpuOyTOB COOTBETCTBEHHO Homep nacnopma v
Cneyuanvrnocms. Ho eciii Mbl BBIIEJIUM UX B OTAEJIBHOE OTHOUIEHUE, TO MOTYYHM
cBs3u tumna 1:1. CremoBatenbHO, 3/1€Ch ICKOMITO3HITUS HElleJIecoo0pasHa.

4H®. Otnowmenne A/[PECA-TEJIE@OHAI napymaror 4H®D, T.K. HE BCAKUM Tele-
(GboH TpUBs3aH K KOHKPETHOMY ajpecy (T.€. Mbl KMEEM JIB€ MHOTO3HAYHBIX 3aBH-
CUMOCTU B OAHOM OTHOIIeHuu). Ho Beinenars Ternegonvl B OTACIBHOE OTHOIIIE-
HUE€ HE CTOUT, T.K. 3TH CBEICHUSI HOCSIT CIIPAaBOYHBIN XapakTep U He TpeOyeTcs ux
aBTOMaThueckas oopadboTka.

OTHoO1IEHHUS], TOTYYEHHBIE ITOCIE HOPMAIU3aluy, TPUBEAEHBI B Ta01. 6-15.
Tab6muma 6. Cxema otnomenus: OT/{EJIbI (Departs)

Cooeporcanue nons Hwms nons Tun, onuna Ipumeuanus
AOGOpeBuaTypa otaena D_ID V(12) NepBUYHBIH K04
Ha3Banue otiena D_NAME V(100) 00s13aTeIbHOE MOJIe
Ta6mura 7. Cxema otHomenuss KOMHATHI (Rooms)
Cooeporcanue nons Hwms nons Tun, onuna Ipumeuanus
Otnen R_DEPART V(12) BHeIHMI Kitrou (k Departs)
Homep koMHaThI R_ROOM N(4) . .
COCTABHOI YHHMKAJIbHBIN
Tenedpon R_PHONE V(20) KTI0Y
Tabnuma 8. Cxema otHomenus JO/DKHOCTH (Posts)
Cooeporcanue nons Hwms nona Tun, onuna Ipumeuanus
Hazpanue J0KHOCTH P_POST V(30) TEePBUYHBIH KJII0Y
Oxutan P_SAL N(8,2) obs3arenbHOe moJie, > 4500 pyo.
Tabnuma 9. Cxema otHomenus COTPYV/IHUKH (Employees)
Cooepoicanue nons Hwma nona Tun, onuna Ipumeuanus
Wnentudukarop corpyauuka | E_ID N(4) CYPPOraTHbIii NepBUYHBIN
KJII0Y
damuus E_FNAME V(25) 00s13aTeNbHOE T0JIe
Wwmsi, oTyecTBO E_LNAME V(30) 00s13aTeNbHOE TT0JIe
Jata poxaenus E BORN D 00s13aTeNILHOE TI0JIE
ITon E _GENDER C(1) 00s13aTeIbHOE 1T0JIE
Cepust 1 HOMED Tacropra E_PASP C(10) 00s13aTeNIbHOE YHUKATBHOE TTOJIE
Korpaa Beian macropt E DATE D 00s13aTeNILHOE T10JIE
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Kem BbI1aH macopT E _GIVEN V(50) 00s13aTeIbHOE MTOJIe
VHH E_INN C(12) 00s13aTeIbHOE YHUKATBHOE MOJIE
Howmep nencuonnoro crpaxo- | E_PENS C(14) 00s13aTeNIbHOE YHUKAJIBHOE 110J1e
BOTO CBUJICTEIHCTBA
Otnen E DEPART V(12) BHeIHu# Kimod (k Departs)
JIOTKHOCTH E POST V(30) BHEIIHUH Kito4 (K POStS)
Homep komHaTHI E_ROOM N(4) COCTaBHOI BHEIIHUHN KJIIOY (K
PaGouuii Teneon E_PHONE V(20) Rooms)
Jlorun E LOGIN V(30)
Ta6muna 10. Cxema otnomenust ObPA30BAHUE (Edu)

Cooeporcanue nons Hms nons Tun, onuna Ipumeuanus

Unentudukartop corpyaanka | U_ID N(4) BHerHu# Kimod (k Employees)

3aBCACHUA

Buj obpasoBanus U TYPE V(20) 00s13aTeNIbHOE I10JIE
CrienuaabHOCTh U_SPEC V(40)
Howmep nurutoma U_DIPLOM V(15)
['on okoHYaHUsT y4eOHOTO U_YEAR N(4) 00s13aTeLHOE TT0JIe

Ta6mumna 11. Cxema otHomenuss AAPECA-TEJIEQ@OHDI (AdrTel)

Cooeporcanue nons Hwms nons Tun, onuna Ipumeuanus
Unentudukarop corpyauuka | A_ID N(4) BHemHui kimod (k Employees)
Anpec A _ADDR V(50)

Tenedon A _PHONE V(30)

Tabmuuer OBPASOBAHUE u AJIPECA-TEJIE®GOHBI He nMeroT moTeHIIUAID-
HBIX KJIFOUCH, HO MBI HEe OyJIeM BBOJHMTH CyppOTraTHbIC IEPBUYHBIC KIIFOYH, T.K. HA 3TH
TaOJIMIIBI HUKTO HE CChLIAETCH.

Tabnuna 12. Cxema otnommenust 34 KA34YUKHU (Clients)

Cooeporcanue nons Hwms nona Tun, onuna Ilpumeuanus
Howmep 3aka3unka C_ID N(4) CYPPOTaTHBIN NEePBUYHBIN KJIIOY
3aka3unk C_COMPANY V(40) 00s13aTeIbHOE MOJIe
Anpec 3aKa3zynka C_ADR V(50) 00s13aTeIbHOE MOJIe
KoHTtakTHOE U110 C_PERSON V(50) o0s3aTenpHOE ToJIe
Tenedpon C_PHONE V(30)
Tabnuna 13. Cxema otnommenust [/POEKTHI (Projects)
Cooeporcanue nons HUwms nons Tun, onuna Ipumeuanus

Howmep npoekra P_ID N(6) 00s13aTeNbHOE YHUKAIBHOE TOJIe
Ha3Banue npoekra P_TITLE \/(100) 00s13aTeNbHOE TT0JIe
Coxkpari€HHoe Ha3BaHUE P_ABBR C(10) NepBUYHBIH K104
Otnen P_DEPART V(12) BHeIHUI Kitrou (k Departs)
3aka3zuuk P_COMPANY N(4) BHerrHui kimou (k Clients)
PykoBonuTens P_CHIEF N(4) BHeIlIHU# Kimrou (k Employees)
Jlata Hayana npoekra P_BEGIN D 00s13aTeNIbHOE T0JIe
Hata oxonuanus mpoekra | P_END D o0s13aTenpHOE 1oJIe, OOJIbIIe Aa-

ThI Ha4yasa MpoeKTa
Peanpnas nara okonuanus | P_FINISH D OoJbIIIe JaThl HaYada MpoeKTa
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CroumocTb mIpoeKTa

| P_COST

| N(0)

‘ o0s3arenpHOE mosne, > 0

Tabnuna 14. Cxema otnomenust DTAIIBI [IPOEKTA (Stages)

Cooepoicanue nons HUwmsa nons Tun, onuna Ilpumeuanus
[Tpoekr S PRO C(10) BHEIIHUN KJTIOY | COCTABHOM
(x Projects) TepBUYHBIIi
Howmep sTama S NUM N(2) KJII0Y
HasBanwue srana S TITLE V(200) 00s13aTeapHOE I10JIE
Jlata Hagana sTama S_BEGIN D 00s13aTebHOE TT0JIe
JlaTa okoH4aHMs 3Tana S_END D o0si3aTenpHOE ToJIe, OOJIBIIE Ja-
ThI HayYasa HTamna
Peanpnas nara okonuanus | S_FINISH D 0oJIbIIIe JATHl HaYaa dTamna
CroumocTs dTana S _COST N(10) 00s13aTeIbHOE MOJIe
[MonyueHHas cymma 1o S_SUM N(10) o0s13aTeNbHOE TI0JIC, 3HAYCHHE
JTany o ymoryanuto — 0
®dopma OTYETHOCTH S_FORM V(100) 00s13aTeIbHOE MOJIe
Ta6mura 15. Cxema otHomenus YYACTHUE (Job)
Cooepatcanue nons Hwms nons Tun, onuna Ipumeuanus
[TpoekT J_PRO C(10) BHEIIHUH Kto4 (K Projects) coCTaB-
CoTtpyaHuK J_ EMP N(4) saemnuii kmou (k Employees) | noii IIK
Poib J ROLE V(20) 00s13aTeNIbHOE 10JIE
Hormutara J_BONUS N(2)

Cxema 06a3bl JaHHBIX ITOCJIC HOPMAJIM3allu1 IIPUBCICHA HA PUC. 6.

KOMHATBI

3AKA3UYUKH (Clients)

DTAIIBI (Stagies)

UIeHTUPUKATOP
3aKa3ynKa

€<€CO—+—>

(Rooms)

oTheNna

JOJIKHOCTH
(Posts)

<——0—>>

JOJDKHOCTD

OT/IEJIBI (Departs)

UICHTU(PUKATOD

ITPOEKTHI (Projects)

UICHTU(PUKATO
MpOeKTa

COTPYIAHUKU (Employees)

p

Yuactue (Job)

€<—t+—O0—>>

UISHTH(PUKATOP
COTPYIIHUKA

OBPA30OBAHUE (Edu)

UISHTH(PUKATOP
COTPYIIHUKA

AJIPECA-TEJIE®@OHGI (AdrTel)

Puc. 6. OxonuarenbHas cxema b/ mpoekTHOI opranuzanuu
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2.4.4. OnpegeneHne AoNoSTHUTENbHbBIX OrPaHUYeHUI LLENTOCTHOCTU

[lepeuncnum orpaHUYEHUs LEIOCTHOCTH, KOTOPBIE HE YKa3aHbl B Ta0d. 6-15.

1. Atpubyt Buo 06pazosanus MOXET NMPUHUMATh OJHO M3 CIEAYIOUIUX 3HAYCHUM:
'HAYaJIbHOE', 'Cpe/iHee’, 'CpeiHe-CeuaIbHOe', 'BhICIIEE .

2. Atpulyt Poib MOXET NMPUHUMATh OJHO W3 ABYX 3HAUYCHUU: 'MCTHOIHHUTEND' WU
'KOHCYJIbTaHT'.

3. B none Jonrama xpaHutcs BelIWYMHA AOIUIATHI COTPYIHUKY 33 Y4acTHE B MPOEK-
Te (B POLIEHTAaX K €ro OKjaay). 3HaueHue noiig 6osbliie a1udo pasHo 0.

4. Hymepauus B none Homep smana HauMHaeTcs ¢ | U sBiISeTCS HENPEPBIBHOM ISl
Ka)KJ0T0 IIPOEKTA.

5. Jlata Hayana epBOro 3Tara MpoeKTa JOJHKHA COOTBETCTBOBATh HAYally IPOEKTA B
LIEJIOM, J1aTa 3aBEpIICHUs IMOCJIEIHETO 3Tana JOJKHA COOTBETCTBOBAThH 3aBEpIlie-
HUIO MPOEKTA B IIEJIOM. DTalbl HE JOJKHBI [IEPECEKATHCS IO BPEMEHU U MEXIY
HUMH HE JJOJKHO OBITh Pa3phIBOB.

6. CrommocTh TIpOEKTa J0KHA OBITH paBHA CyMME CTOMMOCTEH BCEX 3TAloOB 3TOTO
POEKTa.

Orpannuenus 4-6 Henmb3sl peaau30BaTh B cXeMe OTHomeHus. B peanbubix bJ]

M0I00HBIE OTPAHUYEHUS IIEJIOCTHOCTH PEATU3YIOTCSl BPYYHYIO WIIH MPOTpaMMHO (de-

pe3 BHEIITHEE MPHIOKEHNE UITH CHEIHABHYIO TPOLEAYPY KOHTPOJIS JaHHBIX — TPHT-

rep).

IIpumeuanue. Borpocsl apXUBHPOBaHUS JaHHBIX B 3TOM I1OCOOMU MOAPOOHO HE pacCMATPUBAIOT-
cs. Ho cnenyer orMeTuTh, 4TO OOBIYHO apXMB sBJIsieTCS yacThio B/l u nmpencrasiser co0oit
Ha0oOp OTHENbHBIX TAOJUI], KOTOpbIE HE CBSI3aHbl C omnepaTHBHOHN yacThio b/l BHemHMMU
kitoyamMu. CTpyKTypa apXUBHBIX TaOJIHUI] TUOO COOTBETCTBYET CTPYKTYpPE TE€X ONEPATUBHBIX
TabJIuUL, JaHHBbIE KOTOPBIX IOJUIEKAT apXUBUPOBAHMIO, JINOO MpesCcTaBisieT coOOH JeHOop-
MaJM30BaHHYIO0 TaOJIMIy, COOTBETCTBYIOUIYIO JEKapTOBY IPOU3BEACHUIO ONEPAaTUBHBIX
Tabnauu. JlaHHbIE B apXuBHBIE TaONUIBI MEPEHOCATCA CIENUATIbHOW MporpamMmon (Miu
Ha0OpPOM 3aIPOCOB) aBTOMATHYECKH HJIM IO KOMaH e noJb3oBarens. [lo ucredennn nepuo-
Jla XpaHEHHUs JTaHHBIE MOTYT YIAJIAThCSA U3 apXUBA.

2.4.5. OnncaHwue rpynn nosb3oBaTenen v npas 4oOCTyna

Onumem 11 KaXI0W TPYNIBI MOJb30BaTeNel mpaBa JoCTyna K Kaxaou Tao-
mure. [IpaBa qoctyna qoJKHBI OBITH pacipeieNICHbl TaK, YTOOBI JIJISl K&KIOTO 00bEK-
ta b/ ObuT XOTs OBl OAWH IOJIB30BATE/Ib, KOTOPBIM MMEET MPaBO JO0ABIATh U ya-
JSTh NaHHble U3 o0bekTa. [IpaBa npuBenens! B Tadn. 16. Ucnonb3ytoTes criemyronime
COKpAIIICHUS:

S — uTeHHe JaHHBIX (Select);

| — moOaBieHue naHHBIX (insert);

U — monudukanus naHHex (Update);

d — ynanenue nanusix(delete).

[IpaBa Ha u3MeHeHue AaHHbIX B Ta0nuue YYACTHUE OynyT Ha3HAYEHBI uepes
MpeJICTaBlICHUE, T.K. U3MEHATH JIaHHBIC ATOM TaOJUIIBI MOXKET TOJBKO PYKOBOJUTEIb
npoekrta. Onucanuve npeacraBieHul npuseacHo B 1m.2.5.2. "Co3ganue mpeacraiie-
Huil (rotoBbIx 3arpocoB)”. [IpaBa Ha3zHauyaeT aamuHuctparop b/l (wam anmuHucTpa-
TOp 0€30IMaCHOCTH, €CIIM CUCTEMA CIIOXKHAS U aIMUHUCTPATOPOB HECKOJIBKO).
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Tabmuua 16. [IpaBa gocTyna k Tabiuuam i TPy Nojab30BaTenen

['pynmer mos3oBateneit (pom)

Tabmumel
Pykosomutenu | Corpynnuku | PykoBomurenu | Byxranrepsl | YdyacTHUKH
Oopranmn3anuu OTA. KaJpoB IIPOCKTOB IIPOCKTOB
OTtnensl S SIUD S S
KomHuatsl S SUID S S S
JlomkHOCTH SIUD S
CoTpyIHUKH S SUID S S
Anpeca- S SUID S S
TeseOHbI
OO6pa3zoBanue S SUID S S
3aKa3zunKu SIUD S
[TpoexTsr SIUD S
Oramnsl Ipo- SIUD SUlI
€KTOB
Yyactue S S S

2.5. Peanusaumsa npoekTta 6a3bl AaHHbIX

MBI yCIIOBWIMCH HE IPUBA3BIBATHCS K KOHKpeTHOM CYDB/[ 1 BBINOJIHATH ONHU-
canue joruaeckoit cxeMbl b/ Ha SQL-92. ITpuBeném omucanne cxembl b/ Ha DDL.

2.5.1. Co3pgaHune Tabnuy

1. Otnomenue Departs (otaensi):

create table departs (

d id
d name

varchar (12)
varchar (100)

. OtHomenue Rooms (koMHaTHI):
create table rooms (

primary key,
not null);

d depart varchar(12) references departs(d _id),
r room numeric (4) not null,
r phone wvarchar (20),

unique (r_

. OtHomenue POSts (toimkHOCTH):

room,

create table posts (

P _post

varchar (30)

p_salary numeric(8,2)

r phone));

primary key,
not null check(p salary>=4500));

. Ornomenue Employees (cotpynuukm):
create table employees

e id numeric (4) primary key,

e fname varchar (25) not null,

e lname varchar (30) not null,

e born date not null,

e gender char (1) check (e gender in ('x','m'")),
e pasp char (10) not null unique,

e date date not null,

e given

varchar (50)

not null,
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e inn char (12) not null unique,
e pens char (14) not null unique,
e depart varchar(12) references departs,
e post varchar (30) references posts,
e room numeric (4) not null,
(20

e phone varchar ) not null,
e login wvarchar (30),
foreign key (e room,e phone)
references rooms (r room,r phone));
(ECJIH BHEIIHUHM KIIFOY CChUIACTCS Ha MEPBUYHBIMA KIIFOY OTHOIIEHUS, €TO MOYKHO HE
yKa3bIBaTh, KaK B ClIyyae CChUIOK Ha Departs u POS'[S).

5. Otnomenue Edu (oOpa3zoBanue):
create table edu (

u id numeric (4) references employees,

u_ type varchar (20) not null,

u_spec varchar (40),

u diplom varchar(15),

u_year number (4) not null,

check (u spec in ('mHauanbHOe', 'cpenHee', 'Brocuee',

'cpenHe-cneumansHoe ') ) ) ;

6. Otnomenue AdrTel (anpeca-Tenedonsi):
create table adrtel (
a id numeric (4) references employees,
a_adr varchar (50),
a phone varchar (30));
7. Otnomenue Clients (3aka3umkn):
create table clients (

c_id numeric (4) primary key,
c _company varchar (40) not null,
c_adr varchar (50) not null,
c_person varchar (50) not null,

c phone wvarchar (30));

8. OrtHomenue Projects (mpoekThr):
create table projects (

p_id numeric (6) not null unique,

p _title wvarchar(100) not null,

p abbr char (10) primary key,

p _depart varchar (12) references departs,

p company numeric (4) references clients,

p chief numeric(4) references employees,

p begin date not null,

p end date not null,

p finish date,

p_cost numeric (10) not null check(p cost>0),

check (p end>p begin),
check (p finish is null or p finish>p begin));

9. OrHomenue Stages (3Tambl MPOESKTOR):
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create table stages (

S _pro char (10) references projects,
S_num numeric (2) not null,

s title wvarchar(200) not null,

s begin date not null,

s _end date not null,

s finish date,

s _cost numeric (10) not null,

S_sum numeric (10) not null,

s form varchar (100) not null,

check (s cost>0),
check (s _end>s begin),
check (s finish is null or s finish>s begin));

10.OtHomenwue Job (yuacrtue):
create table job (

Jj _pro char (10) references projects,

Jj_emp numeric (2) references employees,

Jj _role varchar (20) not null,

j _bonus numeric(2) not null,

check (j bonus>0),

check (j role in ('ucnomHmresns', 'KOHCYJIBTAHT')));

2.5.2. CosgaHue npencrasrneHnn (roToBbIX 3anpocoB)

[TpuBeném npruMepsl HECKOJIBKUX TOTOBBIX 3aIIPOCOB (NIPECTABICHHN):

1. Crnucok Bcex TeKyHIMX MpoeKToB (sysdate — GyHKIUS, BO3BpalIaromas TEKy-
uryro naty, onpezgenena B CYB/] Oracle; B apyrux cucremax aHamorudHas QyHK-
ISl MOXET Ha3bIBaThCS MO-Ipyromy, Hampumep, getdate () B Transact-SQL,
now () B MS Access, currdate () B MySQL u T.1.):

create view curr_ projects as
select *
from projects
where p begin<=sysdate and sysdate<=p end;
2. OrmpeneneHre CyMMBI IO TEKYIIIAM MTPOEKTaM, TIOJyYCHHON Ha TEKYIIYIO JIaTy:

create or replace view summ (title, cost, total) as
select p title, p cost, sum(s_ sum)
from curr projects, stages
where p abbr=s pro
group by p title, p cost;
3. CHnmcoK COTPYIHUKOB, YUYaCTBYIOIIUX B TEKYIIUX MTPOCKTAX:

create view participants (project, name, role) as

select p abbr, e fnamel||' '[|e lname, 'pykoBommuTesb'
from curr projects, employees

where p chief=e id

union all

select p abbr, e fname||' '||e lname, j role
from curr projects, employees, Jjob
where p abbr=j pro and e id=]j emp
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order by 1, 3 desc;
4. Cnucok pabouux TeaedoHOB COTPYTHUKOB:

create or replace view worktel (name, room, phone) as
select e fname||' '||e lname, e room, e phone
from employees
order by 1;
5. ®opma OTYETHOCTH ¥ CPOKHU BBITTOJTHEHHUS ITAMOB O TEKYIITUM ITPOEKTaAM:
create or replace view reports as

select s pro, s num, s title, s begin, s end, s form
from stages
order by 1, 2;

6. ]_IaHHLIC O IMPOCKTAaX AJIA PYKOBOOUTCILA IIPOCKTOB!

create or replace view my projects as
select *
from projects p
where exists (select * from employees e
where e.e id=p.p chief and e.e login=user);

OyHKIMA UsSer BO3BPAIIACT UM MOJIB30BATENSA, BBIITOJHSIIOMIETO TEKYIIUN
3anpoc. TakuM 00pa3oM, KaXXIblil MOJIb30BATENb MOJIYYUT JAHHBIE TOJIBKO O
T€X MPOEKTaX, PYKOBOJMUTEIEM KOTOPBIX sIBJsieTCs. VCronp3ys aHamoOrM4HbBIN
croco0, MOKHO OTPaHUYUTh YYACTHUKA IIPOEKTAa JaHHBIMU TOJBKO O
COTPYAHHUKAX TEX MPOEKTOB, B KOTOPBIX OH CaM y4aCTBYET.

7. JlaHHBIC 00 3Tamax MPOEKTOB JJIsI PYKOBOJUTEIIS MPOSKTOB:
create or replace view my stages as
select s.*

from stages s

where exists (select *
from employees e, projects p
where e.e id=p.p chief and e.e login=user
and s.s pro=p.p abbr);

8. JlanHbie 00 yyacTHUKaX MPOEKTOB JJIsi PYKOBOJUTENS TIPOEKTOB:
create or replace view my_ staff as
select J.*
from job j
where exists (select *
from employees e, projects p
where e.e id=p.p chief and e.e login=user
and j.Jj pro=p.p abbr);
9. JlanHbIE O APYTUX YYaCTHUKAX MPOCKTA:
create or replace view my_ emps as
select je.j pro, e.e fnamel||' '||e.e lname e name,

e depart, e post, e phone, e room
from employees e, job je

where e.e id=je.j emp and exists (select *
from job jm, employees m
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where m.e id=jm.Jj emp and

m.e login=user and je.Jj pro=jm.Jj pPro);

Jist Toro 49ToOBI MOXXHO OBIJIO paboTaTh € ATUMHU MPEACTABICHUSIMH,
COOTBETCTBYIOIIIMM  TOJIb30BAaTENIM HYXKHO Ha3HA4YuTh IMpaBa JOCTyma K
MIPEACTABICHUSIM. JTH TIpaBa MePEeUUCIIeHBI B Ta0d. 17.

Tabmuna 17. [IpaBa nocTyma K mpeIcTaBICHUsIM

TpencTaperms ['pynmel moss3oBarenei (poin)

PykoBopurenu | PykoBomurenu | Y4acTHUKH
OpraHusanmnu MPOCKTOB MPOECKTOB

Tekyrue mpoekTs (CUrT_projects) S S

CyMMa 110 TEKYIIMM IIpoeKTam (Summ) S S

Paboune Tenedonsr (Worktel) S S S

YuacTHHKH TPOeKTOB (participants) S S S

OtuetHocTh (reports) S S S

[TpoexTsl st pykoBoauTelis (MY_projects) SIUD

Craauu ipoekToB (MYy_stages) SIUD

Y4acTHUKH MPOEKTOB JJIsl PYKOBOAUTENICH SIUD

(my_staff)

Y4acTHUKH MTPOEKTOB (my_emps) S

2.5.3. HasHa4yeHue npas gocrtyna
[IpaBa pocTyrma mnodb30BAaTENICN MPEIOCTABISIFOTCS C TOMOIIBE) KOMAHJbI
GRANT. PaccMotpum i mpumepa IpaBa COTPYAHHKA KOMITaHUU OK_USEer, KoTo-
PBIi ABISICTCS COTPYAHUKOM OT/Iea KaapoB. [IpaBa goctymna k oTHomeHusM Departs
1 ROOMS MoryT OBITH ONKMCAHBI CJICIYIOMIUM 00pa3oM:
grant select, insert, update, delete on departs to ok user;
grant select, insert, update, delete on rooms to ok user;
[IpaBa mocTyra pyKOBOIUTEIIEH ITPOEKTOB (COTPYIHUKOB, staff) K MPEaCcTaB-
JEHUIO My projects MOryT ObITh OIUCAHBI CIEAYIOIIUM 00pa3oM:
grant select, insert, update, delete on my projects to staff;
Ecnu coTpylHUK HE SIBIAETCS PYKOBOIAUTEIEM IMPOEKTa, OH HE MOJIYYHUT JaH-
HBIX Yepe3 DTOT 3alpoC U HE CMOKET BOCIIOJIB30BATLCSA IIPaBaMU JIOCTYyIIa K HEMY.
[TpaBa gocTyna y4acTHUKOB MpoekTa (COTpYIHUKOB, staff) K MpeacTaBlie-
HHIO My emps MOTYT ObITh OIIMCaHBbI CIEAYIOIUM 00pa3oM:
grant select on my emps to staff;
Eciu coTpyiHUK HE SBISIETCS YYAaCTHHKOM IPOEKTAa, OH HE IOJYYUT JAHHBIX
gepes3 OTOT 3alPOC U HE CMOKET BOCIIOJIB30BAaThLCS IIPpaBaMU JOCTYIA K HEMY.

2.5.4. Co3pgaHne nHaekcoB

AHaJI3 TOTOBBIX 3aMPOCOB MOKA3bIBAET, UTO JIJIsl MOBBIMICHUS d()PEKTUBHOCTH
paboThl C JAaHHBIMH HEOOXOJIWMO CO3/IaTh WHJEKCHI JIJII BCEX BHEIIHUX KITHOYEH.
ITpuBeném npuMepsl CO34aHNsI UHIECKCOB:

create index e posts on employees (e post);
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create index p chief on projects(p chief);
create index e tel on employees (e room, e phone);

2.5.5. PaspaboTka cTpaTternm pe3epBHOro KonmpoBaHus

MHTEHCUBHOCTh OOHOBJIEHUS Pa3pabOTaHHON 0a3bl JaHHBIX HU3KAasl, IOATOMY
U1 00ECIIEUYEHUsI COXPAHHOCTH BIIOJHE JOCTATOYHO IPOBOJUTH IOJHOE PE3EPBHOE
konupoBanue b/l pa3 B neHb (mepen okoHuaHueM pabouero aus). g pazpaboTan-
Hoil B/ HeT HEOOXOAUMOCTH JepkaTh CEpBEpP BKIIOYCHHBIM KPYTJIOCYTOUYHO, O3TO-
My MOHO CO3[aTb COOTBETCTBYIOLIECE 3aJaHUE OIECPALMOHHOM CUCTEMBI, KOTOPOE
OyZeT aBTOMaTHYECKH 3aIyCKaThCs Mepe]l BRIKIIOUEHUEM CEpBepa.

3. BbINMONMHEHWE OOMALUHEIO 3A0AHUA

JlomaiiiHee 3a/laHue BBITIOJHAETCS OpUrajgaMu 1Mo 2 4eloBeKa MO OJHOMY W3
BAPUAHTOB, MIPUBEAEHHBIX B CIEIYIOIIEM pa3lieiie, WK ISl IPOU3BOJIBHON MPEAMET-
HOI1 001acTH (110 COTJIACOBAHMIO C MPETOaBATEIIEM ).

OTyeT A0MKEH OTpaXKaTh XOJ BBIMOJHEHHUS JIOMAIIIHETO 3aJaHus (aHAJIOTMYHO
pazoOpaHHOMY BbIlIE TIpuMepy). Peanuzanus 0a3bl TaHHBIX MOApPa3yMeBaeT HaOOp
KOMaHJ co37aHust 0a3bl TaHHBIX U 3ampocoB Ha SQL.

B ToM ciydae, ecnu cucteMa peanu3yercs He MOJIHOCThIO, HallpuMep, OTCYT-
CTBYIOT HEKOTOPBIE OTPAHUUYCHHMS IETOCTHOCTH WM (PYHKIIMOHAJIbHBIE BO3MOXKHO-
CTH, 3TO JIOJHDKHO OBITh YKa3aHO B OTYETE.

4. BapnaHTbl npeaAMeTHbIX obnacTen Ans AoMallHero 3agaHus

BbJ1 xuur u3 nomantHel OMOIMOTEKH.
BJ1 nyist nomaraeit Bugeorexku (bl kuHOpUIBMOB).
b/l nomarinei poHOTEKU (AUCKU C MY3bIKATbHBIMH MPOU3BEICHUSIMHU ).
b/l "Pacnucanue 3aHsATHM B 11KoJIE".
bJ1 mo npokary aBTomMoOueH.
I'opoackas b/] coOCTBEHHUKOB KUJTbSL.
I'oponckas b/] coOCTBEHHHKOB aBTOMOOUIIEH.
b/l ctpaxoBoii KOMIIaHUMU.
b/1 anTekwu.
0. B/l KuiuIHO-3KCITyaTallMOHHON KOMITAHHH.
1. BJI xuHOMOTHYECKOTO KiTy0a.
12. Pazpaborats (HaiiT) m peanu3oBath B Bujae b/l kmaccudukammio (ogHy H3
MPEJI0KEHHBIX Jajee):
- CVYB/;
— HHTEPHET-NIPOBANJECPOB;
— CHCTEM KOHTPOJISI 3HAHWM;
— CHCTEM UCKYCCTBEHHOT'O MHTEIIJIEKTA;
— CHCTEM MOJJICPKKHU NPUHSATUS PELICHUI;
- MOOWJIbHBIX TeNe(OHOB;
- aBTOMOOWIJIEH;

HBOoOo~No O~ WNE
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- CaMOJIETOB (BEPTOIETOB);

- CaJIOBBIX PAaCTEHHUIA;

- JIEKapCTBEHHBIX MPENapaToB;

- BHJIOB CIIOPTAa,

- mpodeccuii;

— TMPUPOIHBIX PECYPCOB;

— YIPaBJICHYECKUX PEIICHUN.
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