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1. TABOPATOPHAS PABOTA
«CTPYKTYPHBII AHAJIN3 HH®OPMAIIMOHHOM CUCTEMBI.
PABPABOTKA JUAT'PAMM IIOTOKOB JAHHBIX»

1.1 Hean padoTsbl

Llenpto AaHHOM paboOTHI SIBISETCS HM3YYCHHE METOJOJOTHUU TPpadUUecKOro CTPYyKTYPHOTO
aHaJM3a U MOCTPOCHUE CTPYKTYPHON MOJIETTM HA OCHOBE JIMarpamMM MOTOKOB JIaHHBIX.

1.2 3aganue Ha 1abopaTopHylo padoTy

Pazpabotars CTpyKTypHYIO MOjaelb MHGOPMAIIMOHHONW CHCTEMBl WIN €€ (DyHKIIMOHATHHO
3aKOHYEHHOU YacTH.

1. [TocTpOUTH KOHTEKCTHYIO JHAarpaMMy MOTOKOB JaHHBIX;

2. OcymIecTBUTh JEKOMIIO3HIIHIO KOHTEKCTHON AUarpaMMebl (MIOCTPOUTH AMArpaMMy TTOTOKOB
JaHHBIX 1-TO YpOBHS);

3. OcylIecTBUTh ICKOMITO3UIINIO TUArpaMMbl 1-ro ypoBHS (MIOCTPOUTH AUArpaMMy TTOTOKOB
JAHHBIX 2-TO YPOBHS);

- OJ151 OYEHKU «XOPOULO» OUACPAMMA HOMOKO8 OAHHBIX 1-20 YPOBHS 00NAHCHA co0epcamsb He
menee 10 npoyeccos, ouazpamma nomoxko8 OaHHbIX 2-20 YPOBHS QOMNCHA NPEOCMABIAMb COOOU
O0eKoMno3uyuio 1obvix 3 npoyeccos ouazpammul 1-20 ypoeus;

- OJ151 OYeHKU «OMIUYHO» OUALPAMMA NOMOKO8 OAHHBIX 1-20 YPOBHS QOINCHA COOEPHCAMb
He meHee 15 npoyeccos, ouazpamma noOmoKo8 OAHHBIX 2-20 YPOGHSL OO0IHCHA NPEOCMABIAmb OO0l
0eKOMNo3uyuUIo 100bIX 5 npoyeccos ouazpammul 1-20 ypoeHs.

1.3 Ilopsiaok BbINOJIHEHHs PadOTHI

1. Beibpats BapuanT uapopmarmonHoit cuctemsl (cM. [IPUJIOKEHUE);

2. I3yunTh TeOpeTUUECKU MaTepuall, U3J10KEHHbIN B mofipasnene 1.4;

3. PazpaboTarh CTpyKTypHYIO MOZICITb HHPOPMAITHOHHON CHCTEMBI,

4. O3HaKOMUTbHCS ¢ TPeOOBAaHUSAMHU 10 COAECPKAHHIO OTYETa B moapasaene 1.5;
5. Hammcars otyeT o pabore.

Jns  BeIMoNHEHUs JA0OpaTOpHBIX pabOThl MOXKHO BOCIIONB30BaThesl 1000  cpenoit
moznenupoBanud wim CASE-cpenctBoMm, KOTOpOe MOJAEPKUBAET COOTBETCTBYIOIIME CTPYKTYPHbIE
HOTAallMM JauarpaMM. PekomeHnyeTcss HCHONIb30BaTh OECIUIAaTHOE Ui HEKOMMEpPYECKOro
ucnons3zoBanust CASE-cpencto Software Ideas Modeler [1].

Ha naHHBII MOMEHT akLEHThl B 00JacTH aHaiu3a M MPOEKTHPOBAHMS IMPOTPAMMHOIO
o0ecrieYeHns: CMECTUIIMCh OT CTPYKTYPHOTO K 0ObEKTHO-OPHEHTUPOBAHHOMY TO/IXO/TY, TOITOMY BCE
coBpeMenHble CASE-cpeactBa  HaueneHbl Ha NOAACPKKY  YHHU(DUUIHUPOBAHHOTO  sI3bIKA
mozaenupoBanust (Unified Modeling Language, UML), ogHako MHOTHE TakKe MOAJCPKHUBAIOT U
CTPYKTypHbIe HOTaUH. O3HAKOMUTHCS C TMOJHBIM CIHUCKOM CpelncTB MoaenupoBanus st UML
MOXHO 110 ccblike https://en.wikipedia.org/wiki/List of Unified Modeling_Language tools

VY6enurech, 4TO BbIOpaHHas Bamu cpena MonenupoBanus wiu  CASE-cpenctso,
noxaepkuBacT crpykrypHsie Hotauuu DFD u ERD.



https://en.wikipedia.org/wiki/List_of_Unified_Modeling_Language_tools
https://www.softwareideas.net/
https://www.softwareideas.net/
https://www.softwareideas.net/

1.4 TeopeTuyeckuii MaTepuaJl

Huarpammbl  motokoB  naHHeix (Data  Flow  Diagrams, DFD) — wmetononorus
rpauuecKkoro CTPYKTYpHOTO aHajliM3a, OIMCHIBAIOIIAs BHEIIHUE IO OTHOLICHHIO K  CHCTEME
MCTOYHUKH M aipecaThl JaHHBIX, JIOTMYECKHE (PYHKINHU, TOTOKU U XPaHWJIUILA JAHHBIX, K KOTOPbIM
OCYILECTBIIAETCS TOCTYIL.

IIpy ucnonb30BaHMU CTPYKTYpHOM MOJAENW A aHaIM3a M IPOEKTUPOBAHUS CUCTEMY
MNpEACTABIIAIOT B BUJAC HUCPAPXHUH AWArpaMM ITOTOKOB JaHHBIX. Ha KaXXJa0oM CJIICAYIOIIEM YPOBHE
Uepapxuil MPOMCXOJUT JIEKOMIO3UIMS, TO €CTh pa30MEHHE Ha CTPYKTYpHbIE COCTABIISAIOLINE
MIPOLIECCOB, KOTOPBIE MTPE0OPa3y0T BXOAHYIO HH(OPMALIKIO C 33JaHHBIM aJITOPUTMOM B BBIXOJIHYIO.
Korga nmocturaercs TpeOyemas DiyOMHA JIEKOMIIO3UIIMM, MPOLECCHl HWKHETO  YpPOBHS
COIPOBOXK/IAI0TCA crienupuKanue.

B oOcCHOBe CTpPYKTYypHOM MoOAENM JeXaT IMOHATHA BHEIIHEW CYyIIHOCTH, MpoIecca,
XpaHWINILA (HAKOUTENS) TAaHHBIX U TOTOKA JAHHBIX.

Brewmnssn cywnocms — MarepuanbHbI 00BEKT WIM (DPU3MYECKOE JIMIO, BBICTYMAIOIINE B
KauecTBE MHCTOYHHKOB WJIM TNPUEMHUKOB HH(OpMaluy, HaNpuMep, 3aKa3zdyuk, [epcoHal,
MOJIb30BaTENb (TOT, KTO HMCIONB3YeT MPOAYKT), KIMEHT (TOT, KTO MpHOOpEeTaeT MpPOIYKT), CKIAJ,
nara-ueHTp etc. OnpeaeneHue HEKOTOPOro 0ObEKTa WM CUCTEMBI B KaUeCTBE BHEIIHEH CYIIHOCTU
yKa3blBaeT Ha TO, YTO OOBEKT WM CHUCTEMa HAXOIATCS 3a MpelellaMd I'paHUll aHaJTU3UpyeMOil
nHGOPMAIIMOHHOM cucTeMbl. B mpolecce aHann3a HEKOTOpPHIE BHEIIHUE CYHUIHOCTH MOTYT OBITh
NepeHEeCeHbl BHYTPh KOHTYpa (JHarpaMMbl) aHATU3UPYEMOI CHCTEMBI, €CIIH 3TO HE0OXOAUMO, WJIH,
HAao0OpOT, YacThb NPOIECCOB CHCTEMbI MOXET OBbIThb BBIHECEHAa 3a MpeAeNbl JuarpaMMbl U
IIPEJICTaBJICHA KaK BHEIIHSS CYIIHOCTb.

Ilpoyecc — nipeoOpa3oBaHUE BXOJIHBIX TOTOKOB JIaHHBIX B BBIXOJHBIE B COOTBETCTBHH C
onpeieNieHHbIM anropuTMoM. PU3NYECKH TMpolecC MOXET OBITh peanu30BaH pPa3IUYHBIMU
croco0aMu: 3TO MOXeT OBITh TMOJpa3/esieHue OpraHu3anu (OT/elN), BBINONIHsIOMEe 00paboTKy
BXOJIHBIX JOKYMEHTOB U COCTaBJIEHUE OTYETOB, IPOrpaMMa, alnapaTHO-peain30BaHHOE JIOTHYECKOe
YCTPOUCTBO, CKPHUIT JUISl peann3aiuy (pyHKIMNA B3aUMOJCHCTBUS MOJIb30BaTeNsl ¢ BeO-caiitom etc.
Takum oOpa3oM, ¢uznuecku MnpeoOpa3oBaHUE MOXKET OCYUIECTBIATHCA IMPOTrPAMMHBIMU
CpEICTBaMM, BPYYHYI0 WM CIIEHUAJIbHBIMU ycTpoilcTBaMH. Kaxkaplil mpolecc B CUCTEME UMEET
CBOI HOMEp U CBSI3aH C MCIIOJIHUTENIEM, KOTOPBIM OCYIIIECTBIISIET JaHHOE ITPeoOpa3oBaHueE.

Ha BepxHMX YpOBHSX MEpAapXMH, KOIJa MPOLECCHI €IE HE ONPEAEIEHbl, BMECTO TMOHATHUSA
«TIpOLIECC»  UCIIONB3YIOT TMOHSTHS «CHCTEMa» U  «IOACHCTEMay», KOTOpble 0003HA4YaroT
COOTBETCTBEHHO CUCTEMY B 1I€JIOM MJIH €€ (P)YHKLIMOHAIbHO 3aKOHUYEHHYIO YacTh.

Haxonumenv Oannbix TpeACTaBIseT cOO0H abCTpakTHOE YCTPOWCTBO JJIsl XpaHEHHs
uHpopmaruu. Tun ycrpoiictBa U crnocoObl NMOMEIICHMS, U3BICUEHHUS M XPAaHEHUS ISl TaKoro
yCTpOWCTBA HE JeTanu3upyroT. PuU3Muecku 3TO MOXeT ObITh 0a3a MaHHbIX, ¢aiin, Tabiuna B
OTIEpaTUBHOMW MaMATH, KapTOoTeKa Ha Oymare etc.

WneHTudukarop HAKONUTENS ITaHHBIX, KOTOPBIA MOXET OBITh NPOU3BOJIBHBIM YHCIIOM,
npenBapsier OykBa «D». HMsa Hakomurenss BbIOMpaeTCs U3 COOOpaKEeHUS HAMOONIbIICH
UH(POPMATUBHOCTH MPH MIPOEKTUPOBAHUU HH(OPMAIIMOHHON CHCTEMBI.

Hakonurens maHHbIX B oOlIeM ciydae sBISeTCS MpooOpa3oMm Oyayied 0a3bl JaHHBIX.
Onucanue camMHuX JaHHBIX, XpaHEHHE KOTOPHIX OOECHEeYMBAETCS B HAKOMHUTENE, JTODKHO OBITh
OTpaXeHO B CEMAHTUYECKOW MOJIENIN B BUJIE IMArPaMMBbl CYIIIHOCTh-CBs3b (JIP Ne2).



Ilomox Oanmbix — TpOLECC MEpeAadd HEKOTOpPOM WHpOpMAalMU OT HCTOYHHMKA K
npueMHUKy. Pu3nyecku npouecc nepenadn MHGOpPMAMM MOXKET MPOUCXOIUTh M0 KalessiM HoA
YIOpaBICHUEM NPOTrpaMMbl WJIM HPOTPAMMHONM CHUCTEMBI WM BPYYHYIO IPHU yYacTUH YCTPOMCTB
WIN JIIOfiel BHE MPOEKTUPYEMOMN CUCTEMBI.

Takum o00pa3zoMm, aMarpaMMa WUIFOCTPUPYET KaK IIOTOKHM JIaHHBIX, IOPOXKJICHHbBIE
HEKOTOPbIMHM BHEUIHMMHU CYLIHOCTSIMM, NPeoOpa3yloTcss COOTBETCTBYIOLUIMMM IpoLeccamMu (WUiu
MOJICUCTEMAaMH1), COXPAHSIOTCSI HAKONUTENSMU JaHHBIX M IE€pPEelaloTcsi JPYT'MM BHELIHUM
CYIIHOCTSIM — IpUEMHHUKaM HHpopManuu. B pesynbrare Mbl Mody4daeM CTPYKTYpHYIO MOJENb
xpaHeHus (06paboTku) nHpopmauu [2].

[TocTpoenne wuepapxuu guarpamMm IOTOKOB JaHHBIX HAUMHAIOT C JuarpaMmbl 0coOOro
BUJIa — KOHTEKCTHOI JAuarpaMMbl, KOTopasi onpesenseT Hanbosee oOmuii Bua cucteMbl. Ha Takoi
IUarpaMMe  TOKa3bIBalOT, Kak paspabOaTeiBaeMasi cucTeMa OyaeT B3aMMOJIEHCTBOBAaTh C
MPUEMHUKAMHU U HUCTOYHUKAMHU MHpopMauu 0e3 yKa3aHHUs HCIONHUTENEH (IPOIECCOB), UHBIMU
CJIOBAaMH OTIMCBIBAIOT HHTEP(ENC MEXKITy CUCTEMON M BHEIIIHUM MHPOM.

Eciu mpoexktupyeMasi cuctemMa COAEPKHUT OOJIbIIIOE KOJIWYECTBO BHEIIHHUX CYHIHOCTEH
(6omee 10-TH), UMEET pacHpeeICHHYIO TPUPOTY WU BKITIOYAET YK€ CYHIECTBYIOIINE TOACUCTEMBI,
TO CTPOSAT UEPAPXUU KOHTEKCTHBIX IUArPaMM.

Jlnis rpaduueckoro onMcaHus AMarpaMM IOTOKOB JAHHBIX B PAaBHOM CTENEHM HCHONB3YIOT
nBe Hotamuun — Mopnana (Yourdon) u Teitna-Capcona (Gane-Sarson), KOTOpbIe OTJIHYAIOTCS
CHUHTAKCUCOM. B HacTOsAIMX METOAMYECKMX YKa3aHMsIX McIosb3yeTcss Hotauusa lelina-Capcona,
OTHAKO TIPW BBIMOJHEHWU JA0OpaTOPHOW palbOTBHl CTYJAEHT BIpaBe BHIOpaTh JIOOYIO W3
MpeICTaBICHHBIX (Tabm.1.4).

Tabnuua 1.4 — DneMeHThI JuarpaMmbl TOTOKOB JaHHBIX [3]

[TonsTne Horamus Hopnana Hortauusa I'eitna-Capcona

BHGHIHSI;I CyIIIHOCTI) HawmeHOoBaHWe HawMmeHoOBaHMWe

Homep
Cucrema, moacucTemMa uiu HaumeHoBaHKe HaumeHoBaHue
Hpouecc HomMmep
Haxormrens 1aHHBIX HaunmenoBaHue Homep | HanmenoBanne
TToTOoK JTAHHBIX Hanmernosanue HavmeHoBaHue
- -




Han nuuumedl moroka, HampaBieHHE KOTOPOTO OOO3HAYalOT CTPETIKOHM, yKa3bIBaIOT, Kakas
KOHKpeTHO HH(pOopMalvs B JaHHOM cliydae nepenaercs (puc. 1.4).

Kog (ID) Tosapa
Oo6aBuTL | D1 BupTyaneHas
ToBap B KOp3MHa
KOP3UHY

Pucynok 1.4 — ITpumMep noToka JaHHBIX
(cienuuxanus [eitna-Capcona)

B Hotauuu I'eiiHa-CapcoHa y mpoleccoB MHOTIa 100aBISIOT TONOIHUTEIBHOE 0JIE ToCie
HalMEHOBAaHUS TIpoliecca — TMoJie (PU3MUYECKOM pean3alud, B KOTOPOM YKa3bIBAalOT, KakKoe
[OJIpa3JIICHUE OpraHU3alluy, annaparHoe YCTPOMCTBO, NPOrpaMMa WIM CKPHUIT BBIIOIHSIOT
JAHHBIM mporecc (MCIoIHUTENb). /JJaHHOe mosnie He sBiseTcsl 00A3aTeNbHBIM JUIsl 3alI0JHEHUS U BO
mHorux CASE-cpencrBax B Hotaruu [ eitHa-CapcoHa OHO OTCYTCTBYET.

1.5 Conepxxanne oTuera
OTueT 0 paboTe JOIKEH COIePIKATh:

1. TuTynbHBIN TUCT

2. Llens paboTHI

3. 3amanue Ha 1abOpaTOPHYIO pabOTy U BapUAHT

4. CTpyKTypHasi MOJIe]h HHPOPMAIIMOHHOW CUCTEMBI
4.1 KoHTekcTHas nuarpamMmma
4.2 JluarpaMMa MOTOKOB JJaHHBIX 1-T0 ypOBHs
4.3 JIluarpamMma MOTOKOB JJAHHBIX 2-TO YPOBHS

5. BeiBogsl 110 pabore

6. Mcronp30BaHHBIC HCTOYHHUKH (2-4 ICTOYHHKA)



1.6 TIpumep BbINOJHEHUST PAGOTHI'
CrpykTypHas Mozesb nHOpMAIMOHHOM cucteMbl « HTepHeT-Marazun»

KonTexctHas JuarpaMma IOoTOKOB JaHHBIX

Menepmwep

Cknap | - Knuenr
WHTepHeT-Mara3iuH

I

PeknamMHbIin
otaen

Pucynok 1.6.1 — KoHTtekcTHas nuarpamMmma cucteMbl « THTEpHET-Mara3un»

Ha puc. 1.6.1 ceppiM KOHTYpoM 0003HAa4YeH (PparMeHT KOHTEKCTHOW AMArpaMMbl TTOTOKOB
JAHHBIX, IEKOMIIO3ULIMSA KOTOpOro OyaeT ocyuiecTBieHa. Ha maHHOW KOHTEKCTHOHM quarpamme He
yKa3aHbl HANMEHOBAHUS TOTOKOB JAHHBIX, TO CAENAHO JUISl JIEMOHCTPAIUU OOIIMX OTHOIICHUN
MEXIy CHCTEMOH M CYIIHOCTSAMM, HO B LEJNOM s Oonblieil MHPOPMATUBHOCTH KOHTEKCTHOM
JMarpaMMbl JKEJIaTeIbHO BBIICITUTh HAMMEHOBAHUS OCHOBHBIX IOTOKOB JIaHHBIX, KaK 3TO CIIEITaHO
Ha puc. 1.6.2, KpoMe TOro, Takoi BUJ AMArpaMMbl UCIOJIb3YETCS MPU COCTABICHUU crielu(UKALUN
MPOrPpaMMHBIX TpPEOOBaHWM, OIHAKO TIEPBBIM BapHAHT JHArPAMMBI TaKKe JIOMYCTUM IPHU
BbInosiHeHU! JIP Nel.

1 JlaHHBIA pUMep CONEPKUT TEKCT IMOSCHEHUH M ITpUMeYaHHid K paboTe, KOTOpbIE MPU MOATOTOBKE OTYETa, JOJKHBI
OBITH OMYyIIEHBI, OJIHAKO OTYET MOXKET COZlepKaTh aBTOPCKHE 3aMeyaHus. B mpuMepe nmpuBeeHb! B2 BO3MOXKHBIX
BapHaHTa KOHTEKCTHOW AMarpaMmbl, pEKOMEHIYETCsl BOCTIONb30BaThCSI BAPHAHTOM, IPEACTABICHHBIM Ha puc. 1.6.2.
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MeHenwep

YnpasneHwe 4epes
naHene

CraTucTuka
agMUHWCTpaTopa
HanHel o ToBapax, PesynsTaTel NoWCKa;
atrpyske wHpoOpMaUKra o 3aKaie
Cwknap KnueHnr
el WMHTepHeT-MmarasmuH -l
WMndopmayns o sakazax Mouck ToBapa; 3aKkas
WMugopmauna
O pEKNAMHBIX CTatucTuka
AKLIMAX

PeknamMHbIA
orpen

PI/IcyHOK 1.6.2 — KoHTtekcTHas AuarpaMma CUCTCMbI «I/IHTepHGT-MaF a3uH»
C YKa3aHUEM HAaMEHOBAaHUM OCHOBHBIX ITOTOKOB JaHHBIX

Ecnu Ha KOHTEKCTHOM AuarpamMMe (PUTypHupyeT oHa CHCTeMa, TO HOMEP CUCTEMBI MOXKHO HE
YKa3bIBaTh.



Jmarpamma 1oTokoB JaHHBIX 1-r0 ypOBHS

Ajpeca MarazmHoe, tHpopMmauma

Agpeca BAuKaR WM MaraznHoe,

A

O TEXKYLLMXY aKLMAX W CKKax Tekyune aKLan 1 CKuaKK
D1 Company p MNokasats
WHpopMaumio
nNpUBETCTBMA
PervcTpaulMoHHbIE gaHHele, 3
CTATYC perucTpaLMN PervctpayuonHele gaHHele
D2 Customer - -t
Perucrpauns
Coobuenve o NoATEERKAEHNK
perncTpagia
3anpoc Ha WIMEHEHWE
MERCoOHaNnsHBIX AaHHbIX 3 X
Cobeitwe “click” Login / email, napons
N3ameHuTb
- NHYHbIE ABTOpM3auwWs
MepcoHaneHble gaHHble AAHHBIS
3anpoc k bf] (Beibopka) 5| Ycnoeua nowcka
-
Knuenr
> Nownck ToBapa -
PesyabTat 3anpoca PesynsTaT novcka
Y 6
ID Tosapa Cobeitme “click”
D3 Item D5 Kop3uHa -——— | Nobaeute et
ToBap B
‘ KOpP3UHY
ID tosapos
. 7 Cobeitne "click"
3anpec k B (eeibopka) et
MocMoTpeTh
T pbi B
- KOp3uHe Crmcok ToRapos, KpaTkas MHGORMaLKA,
Pesynetar sanpoca obwan cymma nokynki (3akasa)
ID Tosapos g Hanneie Cobeitme “click",
WHndopmayua o Tosapax - KAMEHTa AAHHBIE KNWEHTA
L
O6pa6oTka [ cz:ﬁ:"::‘:b
D4 Order - ZakEas (saka3)
WMHndopmayus o 3akaze
10 Cobeitwe "click”
MHpopMayna o 3aKazax KnMeHTa
p»! MocMoTpeTh
XypHan
3aKa3os

Pucynok 1.6.3 — Jluarpamma 1noTokoB JaHHBIX 1-r0 ypOBHS
111 TH(OPMAIIMOHHOM crcTeMbl «IHTepHeT-Mara3un»

B Software Ideas Modeler:

1. U3menenue tuna nuHuu: JleBoit kHomnkoit mpimu (JIKM) Ha motok — Line Style — Rectangular;

2. NU3menenune Hanpasienus notoka: JIKM Ha morok: Relationship — Reverse Relationship;

3. Dkcnopt AuarpaMmsbl B n3o0pakenue: Diagram — Export — Image.

C npumepamu AuarpaMMm IOTOKOB JAaHHBIX [4, 5] Takke MOXXHO O3HAaKOMHUTHCS 4epes

CIIMCOK HCTIOJIB3OBAHHBIX NCTOYHHMKOB.
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Jlnarpamma 1oTokoB JaHHBIX 2-TO YPOBHS

|l.l

GeolP

OnpeaenuTs MECTONONOXEHHUE
KAWeHTa no GeolP

Nannsie
reQno3nyMK

Anpeca MarainHoe Cnucok BArXKANWMY MaranHoe

CchopMHUpOBaTHL CAUCOK
6AMMXKaMWMX MarasMHOB

Tekywue akumum 1.3

W CKWIKK CNUCoK akuuil M CKMADK
Company COCTaBMTL CNUCOK - Knuent
aKuMii M CKMAOOB € YYeToM

KAWYEBbIX NO3ULMA

Kniueesle
no3vuKMK

1.4

ID knuenTa
Customer AHanW3 CTaTUCTMKHM 3aKa30B
(ANA aBTOPH3IOBAHHOIO

KNueHTa)

WNHdopmayna o 3akasax kineHTa
Orders

Pucynox 1.6.4 — Jlexommozumust mporecca Nel «Ilokazars nHGOpMAIIAIO TPUBETCTBUS

8.1
AaHHble knnenTa

Buictpan [ KnueuT
nokKynka

8.2

MepcoHankHele gaHHbIE login / email, napone
Customer p» Mokynka e

Jyepes NMYHbIA

kabuHer

Pucynox 1.6.5 — Jlexommozumus nporecca No8 « CoBepIuTh MOKYTIKY (3aKa3)»
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Il tosapos
D5 KopzauHa

Wudopmauma
O TOBapax JaHHble KAMeHTa
D3 Item CocTtaBneHue
dopMbl
3akasza
9.2 Coobuienne kanenTy
Jakas Q CTATYCE 3aKasa
2 Order - Oo6aBneHue L Knueur
3aKa3sa

Mudopmayna ob ownbxe
D6 Error log -

Pucynok 1.6.6 — Jlekomno3unus npouecca Ne9 «O6paboTka 3akaza»

Ha auarpamMme MOTOKOB JaHHBIX 2-TO YPOBHS JOJDKHBI OBITH OTPa)KCHbI CYIIHOCTH U
HAKOITUTEIN JAaHHBIX, C KOTOPBIMHU OCYHICCTBIIACTCA BSaHMOHeﬁCTBHe HCXOOHOTO IMpouecca Ha 1-om
YPOBHE UEPAPXUH.

O6paTI/ITe BHUMAHHEC, YTO HEKOTOPLIC IMOTOKU JAHHBIX HE OTPAKCHBI Ha AUAarpamme 1-ro
YPOBHSI, HapuUMep MOTOK «IlepcoHalbHbIC JaHHBICY», CBA3BIBAIOIINI HaKOMUTENb D2 1 moanpoiecc
8.2 (puc. 1.6.5) nmm «CooOiieHue KIMEHTY O craryce 3akasza» (puc. 1.6.6). luarpamma mOTOKOB
JAHHBIX HE CTABHT Iepe coOoil 3aady, 0003HAYMTh COBEPIICHHO BCE MOTOKU JAHHBIX, KOTOPHIC
MPHUCYTCTBYIOT B AHATU3UPYEMOW WM MPOSKTUPYEMOW CHUCTEME, KpOME TOrO, ATO YXYIIIHUT ee
YUTAEMOCTh, TIOATOMY YKa3bIBAIOT TOJBKO T€ IMOTOKH, KOTOPBIC CYIIECTBEHHBI HA JAHHOM YPOBHE
HUEPpAPXUHU JUArpaMMBbI U CTaJUU ITPOCKTUPOBAHUSA CUCTCMBI.

[lpyr NEKOMIO3MIIMU TAKXKE MOTYT MOSBISATHCS HOBBIC XpaHWIMINA JTaHHBIX (puc. 1.6.6),
HakonuTenb D6 Ha nuarpaMMe 1-ro ypoBHSI HE OTpa)K€H, TaK Kak 3allUCh B XKYpHaJl PErucTpaluu
OMIMOOK MPOUCXOIUT TOJIBKO MPU BOZHUKHOBEHUH ONIMOKU BO BpeMsl JTI0OABJICHHUS 3aKa3a U JaHHBIH
HAKOIMIUTECIb HEC ABJIIACTCA MNMPUHIUIIHAIBHBIM IJI1 IMOHWMAaHUS (1)}/HKHI/IOH3,J'II)HBIX Tpe6OBaHI/II>'I K
MPOCKTHPYEMOMN CHCTEME.

BriBogs1 o pabote

B pesynbrare BBINONHEHUS NaHHOW J1abopaTopHON paboThl ObLIa M3y4YeHa METOHOIOTHS U
OJIMH W3 OCHOBHBIX MHCTPYMEHTOB T'papueCcKOro CTPYKTYPHOTO aHAJIM3a — JUArpaMMbl TTOTOKOB
JTaHHBIX.

Pazpaborana crpykTypHas monenb cuctembl «VHTepHeT-Mara3uH» Ha OCHOBE JIHarpamMmm
MOTOKOB JIaHHBIX. JlaHHAsT MOJENIb HE OMMCHIBACT BECh (PYHKIIMOHA aHAIU3UPYEMOUW CUCTEMEBI, B
MOJIETTH PacCMaTpPUBACTCS TOJIBKO KIMEHTCKas YacTh W HE 3aTparuBacTCsl aJMUHUCTpaTHBHAs
(maHens aaMuHHCTparopa). Takke MOMUMO «MeHemkepa (aAMMHUCTpaTopa caiTa)» 3a Mpeaesbl
MOJIETTH BBIHECEHBI TaKH€ CYIIHOCTH, KaK «CKJIaJ TOBAapOB» M «PEKIAMHBIA OTIEI»,
COOTBETCTBEHHO BCE€ MPOLECCHI, CBA3AHHBIE C JAHHBIMU CYIIHOCTSIMH, B MOJIEJIM HE MPEICTABICHBDI.
JInsi TONHOW NTEeKOMIO3WIIMKA KOHTEKCTHOW JuarpamMMmbl moTtpelyercst 4 OTIeiIbHBIC, CBS3aHHBIC
MEXTy cOOOU ararpamMMbl TOTOKOB JaHHBIX 1-TO ypOBHS, YTO BBEIXOJTUT 32 PaMKH 33JIaHUSI.
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2. TJABOPATOPHAS PABOTA
«CEMAHTUYECKAS MOJIEJIb HTH®OPMAIIMOHHOMN CUCTEMBI.
PABPABOTKA JTUAT'PAMMBbI CYIHOCTb-CBA3b»

2.1 Hean padoTsl

Llenbto naHHOM paOOTHI SIBISETCS U3yUYEHUE METOJIOB KOHIENTYaJIbHOTO NMPOESKTUPOBAHUS U
IIOCTPOCHUE CEMaHTHUYECKOU Mozenn b/l cucTteMbl Ha OCHOBE JUarpaMMbl CYIIHOCTb-CBS3b.

2.2 3apanne Ha Ja00PATOPHYIO padoTy

Pa3zpaborarh ceMaHTHUYECKYIO MOJETh 0a3bl JAHHBIX HH()OPMAIMOHHOW CHCTEMBI WIH €€
(GYHKIIMOHAIBHO 3aKOHUECHHOM YaCTH C UCTIOIB30BAHUEM JUArPaMMbI CYIITHOCTh-CBSI3b.

1. Ucxonnas nuarpamma nokHa HE OTBEYATH tpebosanusim 1, 2 u 3NF;

2. Bemonaaute HOpManu3anuio ER-muarpammer (3NF);

3. PecTpykTypupoBaTh OTHOIICHUS «MHOTHE KO MHOTHUM).

- OJIs1 OYEHKU «XOPOULO» KOIUUEeCMB0 CYUWHOCMEN HA UCXOOHOU ouazpamme OO0NHCHO Obimb
He MeHee 6-miu,

- 07151 OYEHKU «OMIUYHO» KOIUHECB0 CYUWHOCMeEl HA UCXOOHOU ouazpamme OOINCHO Obimb
He MeHee 8-Mu.

2.3 Ilopsiiok BbINOJHEHUsI PpadoThI

1. U3yunTh TEOpETHUECKUI MaTeprall, U3J0KEHHBIN B oapaszaeie 2.4;

2. IIpoananu3upoBaTh 1uarpaMmy NoTokoB naHHbIX U3 JIP Nel, onpenenuts, XpaHeHue
Kakoi nHpopmanuu OyIeT OCyIIECTBICHO B 0a3e TaHHBIX CUCTEMBI;

3. [locTpouTs NCXOOHYIO HEHOpMaIn30BaHHYI0 ER-nuarpammy, coneprkaiiyro He MeHee 6-8
cyurHocTel. [lanHasi AuarpaMMa J1oJKHa BKITIOYATh IEPEMEHHbBIE OTHOILIEHUS, HE oTBevatouiue 1, 2
u 3NF, 1 umeTb X0Ts1 ObI OIUH TUIT OTHOIICHUS! «MHOTHE KO MHOTHM;

4. Boimonuuth HopManuzauuto ER-nuarpammer (3NF);

5. PecTpykTypupoBaTh OTHOLIEHUS «MHOTHE KO MHOTUM», TO €CTh IIPOJIEMOHCTPHUPOBATD,
KaK JJaHHbIEe OTHOILIEHUs OyayT npeacTasienbl B b/ cucremsr;

6. O3HaKOMUTKCS ¢ TPEOOBAHUSAMH I10 COJCPKAHUIO OTUETA B Mozipasaene 2.5;

7. Hamucarp otuet o padore.

2.4 Teopernueckuii MaTepuaJl

Haubonee n3BecTHBIM MpeACTaBUTENEM Klacca CEMaHTUYECKUX MOJIEJIeH SBIsSETCS MOJEINb
«cymHocTh-CcBs3b» Wi ER-Monens (Entity-Relationship Model, ERM). ER-monens ucnonssyercs
IIpU KOHIENTYyalbHOM MPOEKTUPOBaHUM 0a3bl JaHHBIX. Bo Bpems mpoekTupoBaHus 0a3bl JaHHBIX
NPOUCXOMUT TpeoOpazoBanne ER-momenn B KOHKpETHYIO cxeMy O0a3bl JaHHBIX Ha OCHOBE
BBIOpaHHOW Mojenu (peNaIuoHHOM, ceTeBoi etc.). CranmapTHOW TpaduuecKod HOTalUeH, C
MIOMOIIIbIO KOTOPOM MOXHO BH3yasn3upoBarh ER-Monens, siBisieTcsl nuarpamMma CyIIHOCTb-CBSI3b
w ER-nuarpamma (Entity-Relationship Diagram, ERD).

Cnenyer otnunuars nonstust ER-monens u ER-nuarpamma, tak xak ans Busyanusaunu ER-
MoJIeNIel CYIECTBYIOT U Apyrue rpadudeckue HoTanuu (Hanpumep, Hotanus [Iurepa Uena).

[Ipu BbIIOTHEHUM J1TA0OPATOPHON pabOTBl W MOCTPOEHUM JHArpaMMbl CYIIHOCTb-CBS3b
pPEKOMEHIyeTCs UCTIONb30BaTh HOTaluio bapkepa, kak caMmyro paclipocTpaHeHHYIO [2]. DIeMeHThI U
IPUMEpPBI JaHHON HOTAlMU OyAyT ONMCAHbl HUXKE.
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bazoBeiMu nousTHSIME ER-MOzien# SBASIOTCS: CYITHOCTD, aTpUOYT U CBSI3b (OTHOIICHHE).

Cywmnocms — peaIbHBI WU aOCTPAaKTHBIA OOBEKT IMPEIMETHOW O00JIacTH, WUMEIOIHIA

arpuOyThl. Kaxkas CynHoCTh JOMKHA:

— UMETh YHUKAJIHbHOE UM,

— o0yagaTh OJTHUM WIIM HECKOJIBKUMU aTpuOyTaMu, KOTOpPbIE TMO0 MPUHAJIEKAT CYIIIHOCTH, THO0
HACIIETyIOTCS Yepe3 CBSI3b;

— o0yiagaTh OJTHUM WIJIM HECKOJIBKUMU aTpuOyTaMu, KOTOPbIE OHO3HAYHO HICHTU(DUIIUPYIOT
KQKJIBI SK3EMILISIP CYLIIHOCTH.

CylHOCTh TpeACTaBIseT COOOM MHOXKECTBO AIK3EMIUISIPOB PEATbHBIX WM a0CTPaKTHBIX
00BeKTOB (JIrozIel, COOBITUM, COCTOSIHUM, NMpeAMETOB etc.). MIMsi CyIIHOCTH JOJIKHO OTpakaTb THUIT
WIM Klacc o0beKTa, a He €ero KOHKPeTHbI »sk3emmuiap. Hampumep, «Aymutopusi» Oyaet
CYILIHOCTBIO, B TO BpeMsl Kak «24-05) 3K3eMIIsipoM JaHHOH CYIIHOCTH.

Ha ER-numarpamme B HoTammu bapkepa cymHOCTh H300pa)kaeTcsi MPSMOYTOIBHUKOM,
MHOT/Ia C 3aKpYIJICHHBIMU yTiiamu (puc. 4.1, a).

Ampubym — nr00as XapaKTepUCTHKA CYLIHOCTH, 3HA4MMas I paccMaTpUBaeMOil
npeAMETHON o0JIaCTH U MpelHa3HaYeHHas AN KBaIM(UKALMM, UACHTH(PUKALNY, KIacCU(pUKaLnY,
KOJIMYECTBEHHOW XapaKTEPUCTUKU WIIM BBIPAKEHHUS COCTOsSHHSA cymHocTu (puc. 4.1, b). Kaxnas
CYILIHOCTb 00J1a/1aeT OJHUM MJIM HECKOJIbKUMHU aTprOyTaMHu.

B ER-mozaenu arpuOyThl aCCOLMUPYIOTCS ¢ KOHKPETHBIMH CYIIHOCTSIMHU U, COOTBETCTBEHHO,
SK3EMIUIP CYIIHOCTH JOJDKEH 001ajgaTh €AMHCTBEHHBIM OIPEAEICHHBIM 3HA4€HUEM JUIs
accolMMpoBaHHOrO arpudyta. /laHHOE 3HaueHue OyneT 3K3eMIUIIpoM aTpulyTa (OmpeaeseHHON
XapaKTepUCTUKONW KOHKPETHOTO 3K3eMIUIsIpa cylHoCTH). Hampumep, ecnu cylHOCTh NpeacTaBieHa
YeJI0OBEKOM, TO OJHHM W3 aTpruOyTOB JAaHHOUW CYHTHOCTH OyJET ero uMmsi, a KOHKPETHBIH AK3EMILISP
arpuOyTa, HanpuMmep, UMst EBreHuii cooTBETCTBEHHO OyeT XapaKTepUCTUKOHN CYIIHOCTH.

ATpuOyThl IENATCS Ha KIIOYEBBIE, SIBIISIOIIMECS YacThIO YHUKAJIbHOTO HJIEHTU(UKATOpa,
KOTOPBII Ha3bIBaeTCs NEPBUYHBIM KIIFOUOM, U OIIMCATENIbHBIE — MPOYHE aTpUOYTHI.

[lepBuuHBI K04 — 3TO arpuOyT WJIM COBOKYIHOCTh aTpUOyTOB W/WIM CBs3ei,
npeAHa3HaueHHas Ul YHUKaJIbHOM MJIECHTH(UKALMU KaXKAOTr0 3K3eMIUIsIpa CyIIHOCTH. B cimyuae
COBOKYITHOCTH aTpUOyTOB TOBOPST O COCTAaBHOM IEPBUYHOM KIIOYE, NMPUMEPOM TAKOTO KIto4da
MOXET CIIY’)KUT cepust 1 HoMep nacnopra. Homep nmacmnopra, kak ¥ cepust MOTYT IOBTOPATHCS, HO
BMECT€ OHM O0pa3ylOT YHUKAIBbHBIM HACHTH(PHUKATOP, KOTOPHIH OIHO3HAYHO HACHTU(DUIHPYET
HK3EMIUIP CYLUIHOCTH, B KauecTBE KOTOPOW B JIaHHOM CiIy4ae BBICTyHaeT uenoBeK. KirtoueBble
aTpuOyThI IOMENIAIOT B HAYaJIO0 CIIMCKA U MTOMEYAIOT CUMBOJIOM «#» (puc. 4.1, ¢). B Software Ideas
Modeler mis xintodeBbIX aTpuOyTOB 3ape3epBUPOBAH CUMBOI «+», a «#» — JIJIs1 BHEIIHUX KITIOYEH.
B HacToAmMX METOAMYECKHMX YKa3aHWSIX JJI1 NEPBUYHOIO KIto4a HCIONb3yeTcst «#». Ilonsrue
BHEIIIHETO KJIF0Ya BBIXOJIUT 32 PaMKH JAHHOTO Kypca, I03TOMY 3/1€Ch OHO 3aTparuBaThCs He Oy/IeT.

KnueHnTt KnuenT KnueHTt
id 1 NOT NULL #d : Integer NOT NULL
name : NOT NULL * name : String NOT NULL
email : NOT NMULL * gmail : String NOT NULL
phone : NULL phone : SmallInteger NULL
address : NULL address : String NULL
a) b) c)

Pucynox 2.1 — OOGo3HaveHue CynHOCTH B HoTauu bapkepa
a) — 0e3 arpubyToB; b) — ¢ ykazaHuem aTpubyToB; C) — C YTOUYHEHHUEM aTpUOyTOB U UX TUIIOB;
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B cBoto ouepenp onucarenbHble aTpuOyThl OBIBAIOT 00s3aTEbHBIMU WJIH HEOOs3aTEIbHBIMU.
OO0si3arenbHble  aTpUOYTHI Ui KaXXAOW CYIIHOCTH BCErJa HMMEIT KOHKPETHOE 3HaueHue,
HeoOs3aTeNlbHble — MOTYT OBITh He ompeneneHbl. OO0s3aTenbHble ONMUCATENbHBIE aTPUOYTHI
nomeyarorT cumMBoiioM «*». B Software Ideas Modeler ucnonwsyercss kmroueBoe cioBo «NOT
NULL» st o6s13aTeNbHBIX aTpuOyTOB U cOOTBETCTBEHHO « NULLY 115t HeoOs3aTeNbHBIX, 3HAYCHHUS
KOTOPBIX MOTYT OBITh HE 33/I1aHbI (HallpHMep, YEIOBEK MOXKET He yKa3aTh CBOM I10).

Ce6s3b — TOMMEHOBAHHAsl ACCOLMALUS MEXIy AByMsl WM Oojiee CYUIHOCTSIMM, 3Ha4MMasi
JUIs paccMaTpuBaeMoil mpeaMmeTHol obmactu. CBs3b, TakuM 00pa3oM, O3HAYAET, YTO KaXKIbIH
SK3EMIUIIP ONHOW CYHIHOCTH aCCOLUMUPOBAaH C IPOM3BOJBHBIM (B TOM YHCIE U HYJECBBIM)
KOJIMYECTBOM JK3EMIUISIPOB BTOPOM CYHIHOCTH M HaoOopoT. Ecnm mo0oi »K3eMIusip OmHOM
CYIIHOCTH CBSI3aH XOTsA Obl C OJHMM D3K3EMIUIIPOM JAPYroil CYHIHOCTH, TO CBSI3b SIBIISETCS
obsi3arenbHOM (puc. 4.2, a). Heobs3arenpHast CBS3b MPEACTaBIsieT COOON yCIOBHOE OTHOIICHUE
MEXIy CymHOCTIMH (puc. 4.2, b).

| KnueHr CymwHocTs 2 | | CymwHocTs 1 | CymwHocTs 2

a) b)

Pucynox 2.2— O6o3HaueHue CBA3M B HOTaMK bapkepa
a) — o0s3arenbHas CBsI3b b) — HeoOs3aTenbHas

CBsi3b TpeNroyiaraeT HEKOTOPOE OTHOIIEHHE CYIIHOCTEH, KOTOpOE XapaKTepu3yercs
KOJIMYE€CTBOM 3K3EMIUISIPOB CYIIHOCTH, YYACTBYIOLIUX B CBSA3H C KaXJA0H CTOPOHBI.

Paznmuuaror Tpu Tuna otHomenui (puc. 4.3):

1:1 — «omuH K OAHOMY» — OJHOMY JK3EMIUIAPY MEPBOM CYLIHOCTU COOTBETCTBYET OIUH
JK3EMIULIP BTOPOU;

I:M — «oouH KO MHOTHM» — OJHOMY JK3EMIULIPY NEPBOM CYIIHOCTH COOTBETCTBYIOT
HECKOJIBKO K3EMIUISIPOB BTOPOM;
M:M — «MHOrme KO MHOTMM» — KaXIOMY OK3EMIULIPY IEPBOM CYHIHOCTH MOXKET

COOTBETCTBOBAaTh HECKOJBKO AK3EMIUIIPOB BTOPOH M, HA00OPOT, KaXIOMYy O3K3EMIUISIPY BTOPOM
CYILIIHOCTH MOKET COOTBETCTBOBATh HECKOJIBKO IK3EMILISIPOB MEPBOM.

KnueHr | | KnueHr | ‘ Tomap |
+ + v
1 N N
KopsuHa 3akas Karteropus
a) b) c)

Pucynox 2.3 — O0o3HaueHue oTHOIICHHUI B HoTanmu bapkepa
a) — «OIMH K OTHOMY» b) — «OIHUH KO MHOTUM» b) — «MHOTHE KO MHOTHUM)
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OTHOIIICHNE «MHOTHE KO MHOTUM» B 0a3¢ JIaHHBIX PEau3yeTcs C MOMOIIBIO TPeX TAOJIHII.
JlBe TaOmuipl — WCXOMHBIX cymHOcTed (puc. 4.4) u omHa cBs3yromas Tabmuna. JlaHHOe
MPEJCTaBICHUE HEOOXOAMMO B CBSI3U C TE€M, YTO MPHU OTHOIICHUH «MHOTHE KO MHOTHMY» MEXIY
JBYMsI CYIIIHOCTSIMUA BO3HUKAET HEOJJHO3HAYHOCTh, KAaKUE IK3EMIUISAPHI OJJHON CYITHOCTH OTHOCSTCS
K JK3eMIUISIpaM Jpyrod (HampuMmep, Kakoil ToBap ObUT MPOW3BEACH KaKUM W3TOTOBHUTEIECM, U
Hao000poT).

Tosap WM3roToBHTEND
# Kon rosapa : NOT NULL # WHH @ NOT NULL
Haumenosanue : NOT NULL Haumenosanue 1 NOT NULL
CrowmocTe ¢ NOT NULL | | Apgpec : NOT MULL
1 =]

Tenedon : NOT NULL

Pucynok 2.4 — OTHOMIEHNE KMHOTHE KO MHOTHM)

[lepBuuHbIil KiIrOU CcBsA3yIOUIed TaOmuibl Bcerga OyneT COCTaBHBIM, TO €CTh COCTOATH U3
JIBYX BHEIIIHUX KITIOUEH, KOTOPBIE CCHUIAIOTCS Ha TIEPBUYHBIC KITIOUM UCXOTHBIX TAa0mHIl (puc. 4.5).

Taxum o0pazom, npu 100aBICHUH CBA3YIOLICH TaOIUIIblI, OTHOIIEHHE «MHOTHE KO MHOTHM»
OyZieT COCTOSTh U3 JIBYX OTHOIIEHUH «OAMH KO MHOTMM». CBsi3yromiasi TabaHIa JOIDKHA HAXOJUThCS
Ha CTOpOHE «MHOTHX» 00omx orHomeHui [8]. Mms s cBssyromeld TaOmHIBI, Kak MPaBUIIO,
COCTOMT M3 UMEH MCXOJIHBIX TabuIl, B JaHHOM cityyae ToBapH3rorosutens (ItemMaker).

Tosap WM3roToeuTENDb
# Kog rosapa : NOT NULL # MHH : NOT NULL
HauMmenosaHue @ NOT NULL HaumenosaHwe : NOT NULL
CrovmocTs @ NOT NULL Appec 1 NOT NULL

Tenedon : NOT NULL

TosapW3rotosutens

# Koa rosapa : NOT NULL
# MHH : NOT NULL

PI/ICYHOK 25— HpeﬂCTaBHeHI/Ie OTHOIIIEHHUS «MHOI'HE KO MHOTHMM» B 0a3e JaHHBIX

Hopmanvnass ¢gopma — CBONCTBO OTHOIIEHUS B PEILMOHHOW MOJEIN JIaHHbIX,
XapaKTEepPHU3YIOIIee ero ¢ TOYKU 3PEHUSI U30BITOYHOCTH, OTCHIUAIBHO MPUBOASIICH K JIOTHYECKH
OLIMOOYHBIM pe3yJbTaTaM BbIOOpKM WM M3MEHEHUs NaHHbIX. HopmanbHas dopma onpenensercs
KaK COBOKYIHOCTb TP€OOBAHUMN, KOTOPBIM JOJDKHO Y/IOBJIETBOPSITH OTHOLIEHHUE.

ITponiecc nmpeobpa3zoBaHusi OTHOLIEHUN 0a3bl JAHHBIX K BUIY, OTBEUYAIOIIEMY HOPMaJIbHbIM
¢dbopmam, Ha3pIBaeTCA HopManu3anuen. Hopmanusanus npeaHasHadeHa JUist IPUBEICHUS CTPYKTYPBI
b/l x Buay, obecrneunBaroieMy MUHUMAJIbHYIO JOIMYECKYI0 HM30BITOYHOCTb, U HE UMEET LEIIbIO
YMEHBIICHUE WM YyBEIUYEHHE MPOU3BOJUTEIBHOCTH pPA0OThI WM JK€ YMEHbBLICHHE WU
yBenuueHue ¢uznyeckoro o0ObéMa 0a3zbl JaHHbIX. KOHEYHOH Lesbl0 HOpMaiau3alMU SIBIISETCS
YMEHBIICHUE MMOTEHIIMAIBHONW MPOTUBOPEUYNBOCTH XPAaHUMOI1 B 0a3e NaHHBIX HHpopManuu [9].
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OOmee Ha3HAYCHHE MPOIECCa HOPMATHU3AIMH 3aKIF0YACTCS B HCKIFOUCHHH HEKOTOPBIX
TUTIOB M30BITOYHOCTH, YCTPAHCHUH ONPE/ICIICHHBIX aHOMAJIH OOHOBJICHUS M pa3paboTKe MPOCKTa
0a3bl TaHHBIX, KOTOPBIU SBJISIETCS JOCTATOYHO «Ka4€CTBEHHBIMY MPECTABICHHEM PEaIbHOTO MHpa,
WHTYWUTUBHO MOHSATSH H MOXKET CITY>KUTh XOPOIIIEH OCHOBOM IS IIOCTISIYIOIIETO PACIIUPCHHIS,

YcrpaHeHue HM30BITOYHOCTH TIPOM3BOAMTCS, KaK TPaBWIIO, 3a CYET JCKOMITO3UIHH
OTHOIICHUW TakuM 00pa3oM, 4TOOBI B KaXKJIOM OTHOIICHUH XPAHHUIUCH TOJIBKO MEPBUYHBIC (DAKTHI
(To ecThb (haKTHI, HE BEIBOJIMMEBIE U3 JPYTHUX XPAHUMBIX (DaKTOB).

Ilepeas nopmanvuas gpopma (1NF).

[TepemeHHass OTHOIICHHSI HAXOAWTCS B TIEPBOM HOpMaNbHOU (hopMe TOTNa M TOJBKO TOTIA,
KOoTma B JIFOOOM JOMYCTUMOM 3HAUEHHHM OTHOIICHMS KaXK/Ias CTPOKa CONIEPKHUT TOJBKO OJIHO
3HAYCHHE IS KaKI0T0 U3 aTpudyToB [9].

B pensumoHHON MOENM OTHOIICHHE BCETAa HAaXOIWTCS B TMEPBOW HOpMaIbHOW (hopme 1o
ONIPEACIICHUIO IIOHATHUS OTHOLIEHUE.

Opnako camMu TaOIUIBI MOTYT HE OBITh NMPABWIBHBIMH TPECTABICHUSIMH OTHOIICHHUH W,
COOTBETCTBEHHO, MOT'YT He HaxoauThes B I NF.

Hanpumep, ncxoanas HeHopManu3oBaHHas Tabnuua B b/1:

id |customer email

1 |Apxanrensckas E.A. archangel95@mail.net

2 |ITaBnos E.B. evpavlov@mail.net
forspamfromguap@mail.net

Tabmuma B BJI, mpuenénnas k INF, OyneT BRIMIAACTH CIASTYIONIM 00pa3oMm:

id |customer email

1 |Apxanrenbsckas E.A. archangel95@mail.net

2 |Ilanos E.B. evpavlov@mail.net

3 |IlaBnos E.B. forspamfromguap@mail.net

[Tpu peanuzanmu B/l crapatorcs u3beratb COCTaBHBIX U MHOTO3HAYHBIX aTpUOyTOB, YTOObI
HE YCJIOXKHSTh HalMcaHHe KoJa, He Teperpykarb ero CTPyKTypy U HE 3aIlyThIBaTh IOJIb30BaTelNeH.
N3 5THX co0OpakeHu TOTMUECKU U BHITEKAET OIpe/iesieHHE EPBOil HOpMalIbHOU (POPMBI.

Ecnmu y Hac ecth moBTOpstomuecs: atpulyTsl (puc. 4.6), Takas CyIIHOCTh Takke HE OyaeT
orBeudaTh TpedoBanusM 1NF.

Toeap

# Kog rosapa : NOT NULL
Hawmenoeanue : NOT NULL
CronmocTe © NOT NULL
Kateropual : NOT NULL
Kateropua2 : NULL
Kateropnsa3 : NULL

Pucynok 2.6 — CymHoCTb ¢ MOBTOPSIFOIIUMUCS aTpuOyTaMu
B nanHOM cityuae noBTOpstOLIE aTpUOyThI BHIICSIOT B OTAEIBHYIO CYIIIHOCTb:
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Toeap KaTteropua

# Kog rosapa : NOT NULL # Haumenosanwe : NOT NULL
Haumenosanue : NOT NULL
CrommocTe © NOT NULL =1

Pucynox 2.7 — IlpuBenenue orHomenus Kk 1NF

Bmopas nopmanenas gpopma (2NF).

[lepemeHHas OTHOILIEHUSI HAXOAUTCSI BO BTOPOI HOpMaJbHOU (hopMe TOTAa U TOJIBKO TOTIa,
KOTJ[a OHAa HAXOJHUTCA B MEPBOIl HOpMAIIbHOW (hOpMe U KaxIbIii HEKITFOUeBON aTpruOyT HEMPUBOAUMO
3aBUCHUT OT €€ MOTEHIHAIBHOTO Kitoya [10].

HenpuBoauMOCTh 03HAYaET, UTO B COCTABE MOTEHLUUATIBHOIO KJIIOYa OTCYTCTBYET MEHbILIEE
MOJMHOXECTBO aTpUOyTOB, OT KOTOPOTO MOXKHO TakK)K€ BBIBECTH MaHHYIO (YHKIIMOHATIbHYIO
3aBUCUMOCTh. i HenpuBOAMMON  (DYHKIMOHAJIHHOM 3aBUCUMOCTH YacTO  HCIIOJb3YeTCs
HKBUBAJICHTHOE MOHSITHE «IOMHAS (PyHKIMOHAIIbHAS 3aBUCUMOCTBY.

Eciyn noreHIuMasnbHBIN KIIIOY SBISETCA MPOCTBIM, TO €CTb COCTOUT M3 E€IUHCTBEHHOI'O
atpubyTa, TO nMobas QyHKIMOHAIBHAS 3aBUCUMOCTb OT HEro SIBJISETCS HEMPHUBOAMMOM (MOJTHOM).
Ecnu noteHumanbHbIN KIIHOU SBISETCS COCTABHBIM, TO COIVIACHO OINPENEICHUIO BTOPOH HOPMaJIbHOM
(GbopMBbI B OTHOIIEHUH HE JOKHO OBITH HEKIIIOUEBBIX aTpHOYTOB, 3aBUCSIIUX OT YACTH COCTaBHOTO
NOTEHLMAIbHOIO KJIH0Ya.

Ha puc. 4.8 npencrasieH npuMep HENMONHOW (yHKIIMOHATBLHON 3aBHCHMOCTH HEKITHOYEBBIX
aTpuOyTOB OT COCTAaBHOrO Kitoya. HaumeHoBaHME M CTOMMOCTB 3aBUCST OT KOZa TOBapa, HO ajpec
M3TOTOBUTENS U Telde(OH 3aBUCST TOJIBKO OT U3TOTOBUTENS, UTO oueBUIHO HapymiaeT 2NF.

Tosap

# Kog rosapa @ NOT NULL

# Warorosurens @ NOT NULL
Haumenosanwe : NOT NULL
Crowmocte : NOT NULL

Appec warotosmTena @ NOT NULL
Tenedon 1 NOT NULL

Pucynok 2.8 — IIpumep oTHomeHus He orBevatoniero 2NF

Js npuBenenus ko 2NF HE0O0X0MMO OCYIIECTBUTD JEKOMITO3UIIMIO Ha JIBa OTHOLICHUS:

ToBap N3roToBUTEND
# Kog rosapa : NOT NULL # MHH @ NOT NULL
HauwmenoBanue : NOT NMULL HaumenoBanuwe : NOT NULL

CrommocTe ¢ NOT NULL

Anpec @ NOT NULL
™ Tenedon : NOT NULL

V

Pucynox 2.9 — IlpuBenenue ornomenust ko 2NF

Tpemws Hopmanvuas popma (3INF).
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Otnomenne Haxomutcs B 3NF Torma u TONbKO TOTAA, KOTAA BBITIONHSIOTCS CIETYIOIINAE
YCIIOBHSL:

- OTHOIICHHUE HAXOJUTCS BO BTOPOI HOpMabHOU (hopMme.

- HU OJIH HEKIIOUEBOM aTpUOyT OTHOUICHUSI HE HAXOJUTCS B TPAH3UTHBHOMN
(1)}’HKIIPIOH21J'II>HOI>1 3aBUCHUMOCTH OT NOTCHIINAJIBHOI'O KJIK0YAa OTHOIIICHU .

[Tox TpaH3UTHBHOW 3aBHCUMOCTBIO IOHUMAIOT OTHOIIeHUe Tuma: A — B (A ompenenser B),
B — C, cnenoBarensno A — C (3aBucumocTh C 0T A ABIISETCS TPAH3UTUBHOM).

WubiMu  cioBamu, 3NF  MokHO chopMmynmupoBarh Tak: KaxIblid aTpuOyT OJDKEH
MPEIOCTABIIATh HHPOPMAIUIO O KITFOYE, MOJHOM KJIFoYe W HU 0 4éM, Kpome kiroua [9]. JlaHHas
(dbopMyTUpOBKa MPOIIE U JTOCTATOYHO TOYHO oTpaxkaeT ycioBus 3NF.

Hanpumep, y Hac ecTb OTHOLIEHHWE, npeAcTaBieHHOe Ha puc. 4.10. JlanHOe OTHOIIEHHE
HaxoguTcsl BO 2NF Tak kKak OHO MMeEeT NpPOCTOM NEPBUYHBIM KIIOY (COCTOSIIMN W3 OIHOTO
arpulyra). Bpems, cTaryc u oneparop B JaHHOM Cilydae ONpeNeNsioTcs KOJOM 3aKa3a, B TO BpeMs,
Kak TesneoH oneparopa MOITHOCTHIO 3aBUCHT OT CaMoro oreparopa. Takum oOpa3oM, Kox 3akaza —
oreparop, oneparop — Teine(doH oneparopa, COOTBETCTBEHHO 3aBUCUMOCTb KOJI 3aKa3a — TenedoH
omeparopa SBISAETCS TPAH3UTUBHOMW, CIIEJOBATEIIbHO, OTHOILIEHHWE HE HAXOAUTCA B TpETbeH
HOpMaJIbHOH (hopme.

3akas

# Kog 3awasza : NOT NULL

Bpems : NOT NULL

CraTyc : NOT NULL

OnepaTtop : NOT NULL

Tenedon onepatopa @ NOT NULL

Pucynok 2.10 — Ilpumep TpaH3UTUBHON 3aBUCHMOCTH aTpUOyTOB

Jns mpusenenust K 3NF Heo0X0nMMO OCYIIECTBUTH IEKOMITO3UIIUIO HA JIBA OTHOIIICHHUS

| 3aka3 OnepaTtop
# Kon 3awasza : NOT NULL # Koa onepartopa : NOT NULL
Bpema @ NOT NULL | | Tenedon 1 NOT NULL
CraTtyc : NOT NULL Wma : NOT NULL
1 ™~
Otmen : NOT NULL

Pucynok 2.11 — I[IpuBenenune ornomenus k 3NF

WNuorna mnpaBmia HOpMaIW3alMy CIEHUAIbHO HApyIIAOT (B 3TOM CIy4ae TOBOPAT O
JICHOPMAJIU3aLlMH ), 3TO CBA3aHO C JByMs OCHOBHBIMM NPUYMHAMU — YA0OCTBO U OBICTpOJEiiCTBHE.
MeHbIIuM YuciIo Tabaul Mpoule ynpasiiTh, yeM OonbiinM. Kpome Toro, uz-za Gosee CI0XKHOTO
XapakTepa, HOpPMajM30BaHHbIE TaOMUIBl Oojiee MeJIEHHbIE JUIsi OOHOBIEHMS, W3MEHEHUS MU
BBIOOpKM HaHHBIX. C Jpyrod CTOPOHBI, CYIIECTBYET IOCTAaTOYHO CIOCOOOB Ui YIyUIICHHS
IPOM3BOJAUTENBHOCTD 0a3bl JAaHHBIX, HO HE TAaK MHOTO CIIOCOOO0B, YTOOBI UCIIPABUThH MOBPEXKIEHHbIE
JIaHHbIC, BO3HUKIIME H3-32 HEKOPPEKTHO CIPOECKTUPOBAHHOW CTPYKTypbl BJl, ”MEHHO mo3TOMYy
HOPMaJIM3alMsl BaXKHA C TOYKU 3PEHUS HAJIS)KHOCTH U cTabMIIbHOCTH paboTs! B/I.

3agacTyro IpH NMPOEKTUpOBaHUM b/] BMECTO eCTECTBEHHBIX IEPBUYHBIX KIOUEH (Harpumep,
KO 3aKa3a WIM Cepus M HOMEp [aclopra) HCIOIb3yeTCs CYpPpOraTHbIM K04 — 3TO
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JIOTIOJTHUTENBHOE CITYy)XKeOHOe ToJie, T00aBIEHHOE K YK€ MMEIOIUMCS MH(OPMAIMOHHBIM MOJISM
TaONUIBI, STUHCTBEHHOE MPEAHA3HAYEHUE KOTOPOTO — CIY)KUTh HMEPBUYHBIM KITIOYOM. 3HAYCHUE
CypporaTHOTO KJro4a He oOpa3yeTcsi Ha OCHOBE Kakux-1ubo apyrux naHebeix u3 bBJl, a
reHepHpyeTCs HCKYCCTBEHHO M IPEACTABISCT COOOW YHCIOBOE I0Jie, B KOTOPOE 3aHOCATCS
3HAYEHUS U3 BO3PACTAIOIICH YHCIOBOM MOCIEA0BATEIbHOCTH. THITMYHBIM IPUMEPOM CyppPOTaTHOTO
KJTFOYa SIBIISICTCS aBTOMHKPEMEeHTHBIH Kittod (ID).

CypporaTHblil KJIt04 UCTIOIB3YIOT MO CIEAYIOMUM IpudauHaM [11]:

- HensMeHHOCTB. [ T1TaBHOE TOCTOMHCTBO CYppOraTHOIO KJIKO4a COCTOUT B TOM, YTO OH IIPAKTUYECKHU
HUKOTJIa HE MEHSETCSs, IOCKOJIbKY He HEeCcE€T HMKakod MH(pOpManuu U3 MpEeAMETHOM oliiacTu W,
CJIEI0BAaTEeIbHO, B MHHHMMAJIBHOM CTEIIEHW 3aBUCUT OT HU3MEHEHMM, MPOUCXONAIIUX B HEH.
ATpuOyThl €CTECTBEHHOTO KJIF04a BpEMsSl OT BPEMEHH MOTYT MEHSThCS — HalpUMep, YeJIOBEK
MOXET M3MEHHUTh MUMs WM (DaMUIIMIO, TIONYYHUTh HOBBIM MAcmopT B3aMeH MOTEpsHHOTo. B sToM
Clly4ae BO3HUKAET HEOOXOIMMOCTh TaK Ha3bIBAEMBIX «KAaCKaJHBIX U3MEHEHUI» — MPU U3MEHEHUU
3HAUEHUs1 €CTECTBEHHOIO KI4Ya JUIsl COXPAHEHMs CCBIJIOYHOW LIEIIOCTHOCTH CHUCTEMA JIOJKHA
BHECTH COOTBETCTBYIOIIME W3MEHEHHs BO BCE 3HAUCHMsI BHEIIHUX KIFOYEH, CCBUIAIOIIMXCS Ha
U3MEHseMbI Kitod. B Oompmmx 06a3ax JaHHBIX 3TO MOXET HPUBOJUTH K CYIIECTBEHHBIM
HaKJIaJTHBIM pacXoAam;

- T'apanTupoBaHHas yHUKalIbHOCTb. Jlamexko HE Bcerna MOXKHO TapaHTHPOBaTb TO, 4YTO
YHHUKAJIbHOCTh E€CTECTBEHHOTO KJI04a HE OydeT CKOMIIPOMETHMPOBaHA C TEYEHHEM BpPEMEHHU.
PaznuuHble BHEIIHUE (GAKTOpbl MOTYT NPHUBOAMTH K TOMY, YTO €CTECTBEHHBIH KIIOY, paHee
YHHUKAJIbHBINA, B HOBBIX OOCTOSITETLCTBAX MOMKET YTPATUTh YHHMKAJIbHOCTh. CypporaTHblii KIIOY
CBOOOJIEH OT 3TOT0 HEIOCTATKa;

- T'ubkocts. [lockoabKy cypporaTHbIN K04 HEMH(GOPMATUBEH, €r0 MOXHO CBOOOIHO 3aMEHSTh.
Jonyctum, ciuBaroTcs ABe GUPMBI CO CXOTHON cTpyKTypoi BJl; cOTpyaHMK MACHTUGHUIMPYETCS
ceTeBbIM JIOTUHOM. YToObl B momydeHHOM bJ[ Kitod ocraBajcsi YHUKaIbHBIM, MPUXOAUTCS
N00aBIsATH B HEro JOMOMHHUTEIbHOE Tole — «u3 Kakod ¢upMel npumén». B cimyudae c
CYppOTraTHBIMM KJIFOYaMH JOCTAaTOYHO BBIAATH COTPYIHUKAM OJHOW M3 (pUpPM HOBBIE KITIOYH.

- D¢ dexrtuBHOCTh. CCHUIKM ynoOHEe XpaHUTh B BHJIE LEJNBIX YUCEN, YeM B BHUJE TPOMO3JIKUX
€CTECTBEHHBIX KIItoUel (3To cienyer u3 npumepa Boiiie). K Tomy e MHorue 3anpocs! k B/l Oynyt
KOMIAaKTHee U OBICTpee, YEM IPH UCIIOIb30BAaHUH €CTECTBEHHBIX KITIOUYEH.

O,Z[HaKO Y CyppOratHoro Kjro4a €CTb U CBOU HEAOCTATKU:

- YS3BUMOCTH TeHeparopoB Kirode. Hampumep, Mo HOMepam KIIFOUEH MOXHO Yy3HAaTh, CKOJIBKO
3anucel NosBUIOCh B B/I 3a HEKOTOPBIN NEPHOL;
- HenndopmarusHocTh. Yenoxusercs pyuHas nposepka bJl, B 3anpocax nosisisitorcs INNER JOIN
Tam, e 0e3 HUX MOXHO oboiituck. Ilo 3Toil mpuumHEe B MOJMAX NEPEUUCIIIEMOrO THUIIA YacTo
HCIIOJIB3YIOT KJIFOYX B BUJIE KOPOTKHUX CTPOK.
- CKJIOHSeT aIMUHHCTpaTOpa MPOIyCTUTh HopManu3aluio. JJo0aBuTh cypporatHsle KJIIOUH MPOLIE,
4eM MpPaBUJIBHO, C YYETOM IyOJIMPOBAHUS M COOTHOIICHMH «OAWH KO MHOTHM» pa3outh BJ] Ha
TaOIMILIbI U IPOCTABUTh YHUKAJIbHbBIE HHACKCHI,
- Bompocsl ontumuzanuu. CYBJl npuxonutcs mnojaepkKuBaTh JBa HHJAEKCA, CYppOraTHBIM U
ectecTBeHHBIN. Kak ckazaHo Bbllie, MOTyT noaBisiThea INNER JOIN tam, rae oHu HE HYKHBI,
- HeBonbHas mpuBsizka pa3zpaboTunka K MOBEIEHUIO reHepartopa kiatoued B KoHkpeTHoi CYB/I.
Hanpumep, pa3paboTunk MOXeT Npeamnosiararb, YTo COOOLIEHHE ¢ MEHBIINM KIIIOUOM MOSIBHIIOCH
paHbIIIe, YTO B HEKOTOPBIX OOCTOSITEIHCTBAX MOXKET OBITh HE TaK.

ITpu Bcelt npUBIIEKATEILHOCTH CYPPOTaTHBIX KIIIOYEH, J1abopaTopHyo paboTy HEeoOX0auMo
BBITIOJIHUTD C YIIOPOM Ha €CTECTBEHHbIE KIIIOUM, YTOOBI HE HApYIIaTh CEMAHTUYECKUE CBA3H MEXY
OTHOLIEHHUSAMH M TaKUM 00pa3oM MPOU3BECTH HOPMAIIN3ALIUIO IPOSKTUPYEMOH cTpyKTypsl B/
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2.5 Conep:xanue oTyeTa
Otuer 0 paboTe TOMKEH CONEPKaTh:

1. TUTYyIBHBIN AHUCT

2. llens paboThI

3. 3ajanue Ha 1a00OpaTOpHYIO pabOTy U BapUAHT

4. ER-monens B/l nadopmarinonHoi cuctemsl « HanMeHoBaHUE»
4.1 Ucxonnast HeHopManu3oBaHHast ER-nuarpamma
4.2 IlpuBenennas k 3NF ucxongnas ER-auarpamma

4.3 ER-nuarpamma ¢ pecTpyKTypUpOBAaHHBIMHU OTHOIICHUSIMU «MHOTHE KO MHOTHM)
5. BeiBozpl 110 pabote

6. Mcnonb30BaHHbIE UICTOUHUKH (2-4 HCTOUHUKA)
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2.6 Ilpumep BbINOTHEHUsI PadoThI
ER-monens B/l undopmannonHoit cuctemsl «IHTepHET-Marasun»

Hcxonnaa HeHopMmanuzoanHast ER-quarpamma

Shop | ShoppingCart
#id : NOT NULL #ad : NOT NULL
name : NOT NULL itern : NOT NULL

info : NOT NULL
contacts : NOT NULL
hours : NOT MNULL
address : NOT NULL

¥

Customer

#id : NOT NULL
name : NOT NULL

s ol login : NOT NULL

# code : NOT NULL email : NOT NULL
slogan @ NOT MNULL password : NOT NULL
info 1 NOT NULL address : NOT NULL
date : NOT NULL phone : NOT NULL
period : NOT NULL birthday : NULL

sex ;| NULL

avatar ; NULL

-
:
]
)
i
1
|
-4
JLih
Item Order
# code : NOT NULL # code : NOT NULL
# maker : NOT NULL datetime : NOT MULL
name : NOT NULL status 1 NOT NULL
info : NOT NULL id_customer : NOT NULL
filler : NOT NULL - k=] discount : NULL
properties : NOT NULL cost : NOT NULL
promao @ NULL comment : NULL
cost : NOT NULL notice : NULL
maker_address : NOT NULL operator @ NOT NULL
maker_phone : NOT NULL operator_phone @ NOT MULL
categoryl @ NOT NULL
category2 @ NULL
category3 : NULL

Pucynok 2.6.1 — HenopmanuzoBannas ER-nuarpamma

Ha ucxonnoit ER-nmuarpamme cymaocts ToBap (Item) He orBeuaeT TpeboBanusm 1NF, Tak
KaK COJEPKUT MOBTOPSIONIUIiCS aTpuOyT category (moapa3zyMeBaeTcs, YTO TOBAP MOXKET OTHOCHUTCS
K Pa3IMYHBIM KaTeTOpHsIM M, KPOME TOTo, 3TO YMHPOIIAaeT MOUCK ToBapa Juid KiueHTa). Takke
JaHHAsl CYIIHOCTh, eciu npuBecTH ee K 1 NF, He Oyner orBeuars TpeboBanusaM 2NF, Tak kak B Hel
€CTh TIOJMHOXKECTBO aTpuOyTOB (aapec M TenedOH H3TOTOBUTENS), KOTOPHIE 3aBUCAT TOJBKO OT
YacTHU COCTABHOTO KJTIOYa, 8 MMEHHO OT M3roToBUTeNs (maker).

CymHocth 3aka3 (Order) He orBeuaeT TpeboBaHusiMu 3NF, Tak Kak COmEpKUT aTpUOYyTHI,
KOTOpble (YHKLIMOHAJIbHO 3aBHCUMBI OT HEKIIOYEBBIX arpubyToB. Tenedon omeparopa
(operator phone) 3aBUCHT TOJBKO OT orepaTopa (operator), HO HE OT KOja 3aKasa.
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[TpuBenenue ucxonnoit ER-nuarpammsl k 3NF

Shop

#id : NOT NULL
name : NOT NULL
info @ NOT NULL
contacts : NOT MULL
hours : NOT NULL
address : NOT MULL

W

/N

Promotion

# code : NOT NULL
slogan : NOT NULL
info : NOT NULL
date : NOT NULL
period : NOT MULL

SEX |

pa’l_________-l-

Py

avatar :

ShoppingCart
#id : NOT NULL
iterm @ NOT NULL
Customer
#id : NOT NULL

name : NOT NULL
login :
email : NOT NULL
password : NOT NULL
address : NOT MULL
phone : NOT MULL
birthday : NULL

NOT MULL

NULL
NULL

Item

# code : NOT NULL
name : NOT NULL
info : NOT NULL

filler : NOT NULL
properties : NOT NULL
proma @ NULL

cost : NOT MULL

Order

/N

# code : NOT NULL
datetime : NOT MULL
status @ NOT NULL
id_customer :
=1 == discount : NULL
cost :
comment : MNULL
notice : NULL

NOT NULL

NOT NULL

Category

/N

# name : NOT NULL

Operator

Maker

# code : NOT NULL
name : NOT NULL
office :
phone : NOT MULL

NOT NULL

# tin : NOT NULL
name : MOT NMULL
address : NOT NULL
phone : NOT NULL

Pucynok 2.6.2 — Hopmanusosannas ER-auarpamma
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PecTpykTypHpoBaHre OTHOLICHUN «MHOTHE KO MHOTHM)

Shop

#id @ NOT NULL
name @ NOT NULL
info : NOT NULL |
contacts : NOT NULL !

hours : NOT NULL

address : NOT NULL

ShoppingCart

#id: NOT NULL
itern @ NOT NULL

ShopPromo -
# id_shop : NOT NULL e
# code_promo : NOT NULL #id : NOT NULL
name : NOT NULL
Promotion login : NOT NULL
ermail : NOT NULL
# code : NOT NULL password : NOT NULL
slogan : NOT NULL address : NOT NULL
info : NOT NULL |

phone @ NOT NULL
birthday : NULL
sex 1 NULL
avatar : NULL

date : NOT NULL I
period : NOT NULL
discount : NOT NULL

T
T
|
!
I

i

m

Item
# code : NOT NULL # code ;: NOT NULL
name : NOT NULL

datetime : NOT NULL
info : NOT NULL OrderItem status : NOT NULL
filler : NOT NULL

z id_customer : NOT NULL
g | |—|# code_order : NOT NULL | o X
—H E:Z:ﬁrtfeih&m NULL T |# code_item : NOT NULL = discount : NULL

cost : NOT NULL
cost : NOT NULL comment : NULL

notice : NULL

Order

1 OrderOperator
# code_order : NOT NULL
ItemCategor : :
gory Category # code_operator : NOT NULL
# category : NOT NULL
# a'Lemgr J:IOT NULL /ll I # name : NOT NULL
ItemMaker Maker
# code_itemn : NOT NULL # tn : NOT NULL o __t
——# tin - nOT NULL - [ name : NOT NULL perator
address : NOT NULL # code : NOT NULL
phone : NOT NULL name : NOT NULL
office : NOT NULL
phone : NOT NULL

Pucynok 2.6.3 — IlpencraBienue OTHOIIEHUH «MHOTHE KO MHOTUM» B B/

BriBoap! 1o pabote

B pesynbrare BBHINOIHEHUS TaHHON paOOThI U3Yy4YEHbI METOAbI MOCTPOCHHSI CEMAaHTHYECKOM
monenu B/l cuctemsl, paszpabortana ctpykrypa B/l B Bunme ER-gmarpammsl v BbInOJHEHa €€
HOpMaJIA3aLysl.

B  nanHoif pabore HopMmamM3alMs ~ MCXOAHOM  JUarpaMmbl  OCYILIECTBJIEHA IO
NpEeACTaBICHHBIM IpaBUjiaM HopMmain3auuu b/, omgHako mpuBereHHe K HOpMalbHBIM (hopMam
MOKHO BBINOJIHATH Pa3IMYHBIMU crioco0aMu, Tak Kak mnpoektupoBanue b/l nomyckaeT auuHbIe
npeanoyreHuss U uHTepnperauuu. [lomydennas crpykrypa bBJl, aBTropy mnpencraBiseTcs
M30BITOYHON U BHE paMOK c(HOPMYIUPOBAHHOTO 3aJaHus, UMesa Obl 0ojiee MPOCTYI0 CTPYKTYpYy H
IpY 3TOM OTBEYasa [MIABHOMY TPEOOBaHUIO — OTCYTCTBHIO SIBHBIX HapyIIEHUH HOPMaIbHBIX (OPM.
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