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BbA3bl JAHHDbIX.
NHO®OPMALIMOHHDbIE
CUCTEMDbI

Tema 1. UHdbopMaLUOHHBbIE CUCTEMDI

© K.1O. lNonskos, 2007-2008



OnpeaenexHus

ba3za paHHbIX (B[l) — 3TO XpaHunuuie gaHHbIX O HEKOTOPOM
npeamMeTHon obnacTtu, opraHM30BaHHOE B BUAE
cneuuanbHOU CTPYKTYPHbI.

BaxHo:
= [aHHble O HeKOTopown obracTtu (He 060 BceMm)
= YNOPALOYEHHbIE

Cuctema ynpaBneHusa 6a3sou aaHHbIX (CYBM) — aTo
nporpamMmmHoe obecnedeHue anga padotbl ¢ BL.

PYHKLMNMN:
= MOUCK MH(popMauuu B b/]
= BbIMOJSIHEHME HECIIOXHbIX PaCcYeToB
= BbIBOA OTYETOB Ha NeyaTtb
= pepakTupoBaHue bl]

0 UHdpopmaumoHHasa cuctema = b + CYb!



Tunbl UHPOPMALMOHHbLIX CUCTEM

e nokanbHble AC
b n CYB[l HaxoasiTcs HA OQHOM KOMMbIOTEpPE.

e (hann-cepBepHbIE
B[l HaxoaouTcsa Ha cepBepe ceTu (dhannoBom
cepsepe), a CYB/[] Ha komnbroTepe
nosnb3oBaTens.

* KIMIMeHT-CepBepHbIe
bl n ocHoBHaga CYB/[] HaxooaTca Ha cepBepe,
CYB/[] Ha pabo4yen cTaHUMKM NOCLINAaeT 3anpoc
N BbIBOOUT HA 9KPaH pe3ynbrar.



NokanbHble AC

BA
cyb[

= dBTOHOMHOCTb

(He3aBMCUMOCTD)
c bl paboTaeTt ToNbKO OANH YENOBEK

= CINOXXHO OBHOBMATL NPU OOMbLLIOM KONMNYEeCTBE
nonb3oBaTeneun

= MPaKTU4YEeCKN HEBO3MOXXHO «CTbIKOBaTb» U3MEHEHUS,
BHOCUMbI€ HECKOMNMbKUMMW MOrb3oBaTensamu

0O



daun-cepBepHblie NC

CY_E,U, 650 ﬁ

iy

wa

= HEeCKOJS1bKO 4YerioBek paboTatoT ¢ oaHon 6ason

= OCHOBHYI0 paboTy BbIMNOMHAT paboyne ctaHumK
(PC), OHM OOMKHbI ObITb MOLLIHBIMU

= [O54 noucka ctpokm Ha PC konunpyetcs Bca bl —
Harpyska Ha CceTb

= cnabas 3awmTa ot B3noma (tTonsko Ha PC)

= MpPobsfieMbl NPU OAHOBPEMEHHOM U3MEHEHUN C
pa3Hbix PC



KnueHTt-cepBepHbie AC

CYB[O-KnueHT 500 CYB[l-cepsep:
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ﬁ « MS SQL Server

m = * Oracle
D Tl rvsat
3anpoc |
SN CYB[-knueHT
\ o saL i
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%‘5 CYb-knueHT
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uery Language) — A3blK CTPYKTYPHbIX

SQL (Structure

3anpocoB
@ = OCHOBHYIO paboTy BbINOMHAET cepBep

= MpoLle MmoaepHu3auns (TofibKo cepsep)

= M0 CeTU UAYT TONbKO HYXHble JaHHble

= 3aumTa Ha cepsepe (CroxHee B3rnomarb)

= pasgerieHne goctyna (odepenb 3agaHum)
Q = CINOXHOCTb HACTPOUKM

= Bbicokad ctommocTb MO (Tbicaun $)



BbA3bl JAHHDbIX.
NHO®OPMALIMOHHDbIE
CUCTEMDbI

Tema 2. ba3bl AaHHbIX
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Tunbl 6a3 AaHHbIX

e TAONMU4YHbLIE B]
NaHHble B BUae oaHon tabnuubl

e ceTeBble b/l
Habop y3noB, B KOTOPOM KaXXabll MOXET ObITb
CBS3aH C KaXXObIM.

* nepapxuveckue bl
B BUWOE MHOIMOYPOBHEBOW CTPYKTYPbI

e pensuuoHHsbie B (99,9%)
Habop B3anMOCBA3aHHbIX Tabnuy



TabnuuHblie B 10

Moagenb — KapToTeka —

NetpoB Bacs
CyBopoBckum np., 4. 32, k. 11

Npumepobl:
* 3anncHas KHXKa

e KaTanor B budnuorteke 275-15-75
nons J
L T
3anumcum
Pamunua | Uwmn Appec TenecoH
\ [MeTpoB Baca | Cysoposckun np., 4. 32, k8. 11 275-75-75
BaHOB Onma | KnpodHas yn., .25, kB.12 276-76-76

1) camasq npocrtasi CTpyKTypa
2) Bce gpyrme Tvnbl B[l ncnonb3ytoT Tabnmubl

Q BO MHOINX ciny4yasax — D,y6J'IVIpOBaHVIe OaHHbIX:

A.C. lNywkuH | Ckaska o uape CantaHe 20 cTp.
A.C. lNywknH | Ckaska o0 30510TOM MNETYLLKE 12 cTp.




TabnuyHblie Bl
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1. KonuyecTtBO noneun onpenensieTcs pa3padoTynKoOM U HE MOXKET
N3MEHSTBLCA MOSIb30BATESIEM.

2. JlroGoe none 4OMKHO UMETb YHUKANbHOE NMS.

3. NMona morytT umeTb pa3nUYHbIN TUN.
* CTPOKa CMMBOJIOB (4nMHOM 00 255 CMMBOJSIOB)
* BELLLECTBEHHOE YMCho (C ApOOHOM YacTblo)
* LIENOE YunCno
* IEHEeXHas cyMmma
e 1aTa, Bpems, gaTta n Bpems
* florn4yeckoe none (MCTuHa UIn NoXb, ga UIn HeT)
* MHOrOoCTpOYHbIN TekcT (MEMO)
* PUCYHOK, 3BYK nnn gpyron ob6vekT (06bektT OLE)

4. MNMons MOTryT ObITb 00si3aTeNIbHbIMU Ansd 3anoJfiHeHns UJin HerT.

5. Tabnuua MmoxeT coaepXaTb CKONMbKO YroaHo 3anuncen (3710
KONTIMYECTBO OrpaHNYeHO TOSIbKO 06 bEMOM AnNCKa); 3anncu MoOXHO
0obaenaTb, yoandaTb, peaakTupoBaTb, COPTUPOBATb, UCKaTb.



KnroueBoe none (kno4 Tadbnuubl)
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KrnroueBoe none (Knw4) — 310 none (Unm KomonHauus
rnosnen), KOTopoe O4HO3HA4YHO onpeadenseT 3anuchb.

B Tabnuue He MOXeT BbITb ABYX 3anncen ¢ OAUHaAKOBbLIM
3Ha4YeHneM Knrouda.

MoryT nu 3T™v AaHHble ObITb KITHO4YOM?
* JAMS-
* HOMEpP nacrnopTa
e HOMEep NomMa
* PErMCTPaLMOHHBLIN HOMEP aBTOMOOUNS
* TOPOJ NPOXKNBAHUA
e _JaTa BbINONHEHUS PabOoThI
* MapkKa CcTupanbHON MalUUHbI Q



CeTteBble B 13

CeteBas BJ] — 310 Habop y3noB, B KOTOPbIX KaXObl MOXET
ObITb CBA3aH C KaxablM (Cxema Oopor).

Crapble Bactoku CpenHune Bactoku

Bactloku

HoBble Bacroku

@ = Ny4lle BCEro oTpaxaeT CTPYKTYPY HEKOTOPbIX
3agad (ceTeBoe NnnaHnpoBaHUE B 3KOHOMUKE)

Q = CJTOXHO XPaHUTb I/IHCbOpMaLI,I/II-O O BCEX CBA3AX

O

= 3anyTaHHOCTb CTPYKTYpbl

MoXHO XpaHUTb B BUge Tadbnuubl, HO C
ayonunpoBaHnemM AaHHbIX!




Uepapxunyeckue B 14

Uepapxunyeckaa Bl — 3to Habop AaHHbIX B BUAE
MHOIOypOBHEBOW CTPYKTYpPLI (OepeBa).

7 A Pabouun
A cTon

1 Mol ﬁ:} CeTeBoe
= =
‘~ KOMMNbIOTEP — OKpY>XeHune

. Mowm
J OOKYMEHTHDI

v vy v

Mos Mowu Mowu A: C: D: YyebHukn 3agaHuss  PucyHku

MYy3blKa PUCYHKHN Bnaeo3arnmncu



Uepapxunyueckune bl
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NMpauc-nucr:

Npoaasey

(ypoBeHb 1)

ToBap

MoHuTopHI |

(ypOBEHb 2)

N3rotoBurtenb
(ypoBeHb 3)

Mopenb S93
(ypoBeHb 4)

Phillips

LleHa $306 $312

(ypOBEHb 5)

[MpuHTEPDLI |

Samsung




1
Uepapxuueckue B[ °
NMpuBeneHue Kk Tabnm4yHoun chopme:

NpopaBel ToBap U3rotoButenb Mopaenb LleHa
Ken Monutop | Sony S93 $306
Ken Monutop | Sony X93B $312
Key MoHnuTtop | Phillips 190 B5 CG $318
Ken MoHutop | Samsung SyncMaster 193P | $452

Q@ -

aoyonupoBaHue gaHHbIX
npu U3MeHeHNU agpeca PupmMbl HaJO0 MEHSTb €ro BO

BCEX CTpoKax

HET 3alnTbl OT OLIMOOK BBOAA oneparopa
(Keu — Key), ny4dwie 0bino Obl BbIOMpaTth 13 crnncka



BbA3bl JAHHDbIX.
NHO®OPMALIMOHHDbIE
CUCTEMDbI

Tema 3. PenssuMoHHbIe 0a3bl AaHHbIX
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PenssumoHHble Bl
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1970-e rr. 3. Koaa, aHrn. relation — oTHoOLWLEHMeE.

PensauuoHHan 6a3a gaHHbIX — 3TO HAbOp NMPOCTbLIX Tabnuu,
MeXOy KOTOPbIMU YCTaHOBMNEHbI CBA3N (OTHOLUEHUS) C
NOMOLLIbIO YMCNOBbIX KOOOB.

NMpopaBubl

Mpanc-nuct

N3rotoButenu

G| Kon

Koa 3anucu

HassaHue

Koo npogasua

Anpec

Kog narotoButens

TenedoH

Kong ToBapa

Caut

ToBapbl

Koa moaenu

G| Koo

Ha3sBaHue

CTpaHa

Caut

G| Kon

Ha3saHue

LleHa

Mopenu

Kon

Has3saHue

Kon
N3roToBUTENS




PensunoHHble B 19

@ = HeT aybnupoBaHnsa nHdbopmMauuu;
= NP U3MEHeHUn agpeca PUpmMbl JOCTATOYHO U3MEHUTL
ero Tonbko B Tabnuue MNMpoapaBubl;

= 3alinTa OT HENnpaBUIbHOro BBoAAa: MOXHO BblOpaTh
TONbKO compmy, KoTopasi ectb B Tabnuue NMpopaBubl,

= MEeXaHW3M TpaH3aKuumn: niobbie N3MeHeHNs1 BHOCATCSH
B 6a3y TonbKO TOraa, Koraa OHM NOSTHOCThIO
3aBEepLLUEHbI.

Q = CITOXXHOCTb CTPYKTYpbl (He bonee 40-50 Tabnuy);

= [pun rnoncke Hago obpallaTbCsa K HECKONMbKUM
Tabnuuam;

= HY)XHO NoaJepXXmnBaTb LENOCTHOCTb: NPUY yaaneHum
dbupmbI-NnpoaaBLa HAA0 yaansaTh BCe CBA3aHHbIE
3anucu (aBTomaTM4Yecku, KackagHoe yaaneHue).



CBsa3un mexay Tabnuuamm 20

OavH K ogHomy («1-1») — ogHOM 3anucu B nepBon Tabnuue
COOTBETCTBYET POBHO OfIHa 3aMncb BO BTOPOW.
[TpmMeHeHue: BblaeneHne 4acTo UCNonb3yeMbiX JaHHbIX.

1 — — 1
Kog | ®amunusa Uma Koa | Nog poxa. Appec
1 IBaHOB Kysbma 1 1992 CyBopoBsckuu, 4.20, k. 6

2 |lletpos Bacunun 2 1993 KnpoyHas, a. 30, kB 18

OAuvH Ko MHOrmm («1- °©») — ogHOM 3anncu B nepeomn Tabnuue
COOTBETCTBYET CKOJIbKO YroaHO 3anncen BO BTOPOMW.

npanc-nucT
ToBapbl | 1 [ I LT
Koa | HasBaHue Koo | Kop toBapa LleHa
1 | MoHuTOp 123 1 10 999

2 | BuHuectep 345 1 11 999




CBa3un mexay Tabnuuamm
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MHOrne KO MHOrMMm («% - ®©y») — ogHOW 3annucu B NepPBOU
Tabrnmue CooTBETCTBYET CKOSIbKO YrogHO 3anucen Bo
BTOPOWN, N HAOOOPOT.

yunTens

Koa | ®amunus
1 IBaHOB
2 |lleTtpos

npe;:uyleTbu
Koag |HasBaHune |
1 NcTopuga
2 [eorpadusa
3 buonorus

Peanusauuna — yepes TpeTbio Tabnuuy 1 ase CBA3N «1-Xy,

de ALY Bk
Kop | Pamunusa Kon Kon Kon Knacc Koo | HasBaHue
yuyuTensa | npeamMeTta
1 | WBaHoB 1 | UcTopus
2 | lMetpos L 1 ! A 2 | Feorpadms
2 1 2 8-b 2 (B
3 > 3 =B Nonorus

pacnncaHue-,




Hopmanusauusa 6a3bl AaHHbIX 22

Hopmanusauusa — 310 pa3spaboTtka Takon CTpykTypbl b/, B
KOTOPOW HET U3DbITOYHbLIX JaHHbIX U CBA3EN.

= JlioOoe none gomkHO ObiTb HeaAeNMMMbIM.

Pamunuma n nms Pamunusa Umsa
BaH TP ‘ AiBaHOB [leTp
[eTp aH [leTpoB BaH

= He O0omkHO ObITb NMosien, KOTopble 0003HaYaKoT
pasnn4yHblie BUabl OQHOro U TOro Xe, Hanpumep, TOBapOB.

oo )
lNo BaHaHbl | KuBu Kon Ko ToBa
20(;3 32 1200 9A | rosapa | fOM'BO 1Fl 5 -
adHaHbI

2007 56%(1500 ’2006 L 1200 2 |k
2007| 2 1500 MBW




Hopmanu3auusa 6a3bl AaHHbIX
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= Jltoboe nose OormKHO 3aBUCETb TOMbLKO OT Krtova (KIkY —
9TO nose unm KoMbuHauus nonemn, ogHO3Ha4YHO
onpegenstouias 3anuchb).

3aBUCUT HE TOJIbKO

OT Ha3BaHus TosBapa!

TOBapbl || Kop | HaseaHnue | Llena
1 | MoHuTop 008 p. —) | npavic-nuct
2 |BuHyectep | 1 D. 4 Y,
= He g0omkHO ObITb Mosien, KOTopblie MOryT ObITb HAWAEHDI
C MOMOLLbK OCTarlbHbIX.
Koa ToBap LleHa 3a TOHHY | Kon-BO, TOHH CtounmocTb
1 | BaHaHbl 1200 10 X
2 | KuBu 1500 20




NMouck B 6a3zax AaHHbIX
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JInHenHbIN Nounck — 310 Nepedop BCeX 3arnncen Oo Tex nop,
noka He OydeT HangeHa HyXXHaq.

Kon damunus
1 Cugopos
2 BeTpos

1024 |lNomepaHueB

IBaHOB?

1024
cpaBHeHus!

@ = AaHHble HE Ha0 npeaBapunTeribHO roTOBUTb

Q = HU3Kasi CKOPOCTb Noucka



[N BOUYHbLIN NOUCK
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Pasnenuntb obnacTtb noucka Ha
OBE paBHbIE YaCTH.

Onpepenntb, B Kako NONOBUHE
HaXOAUTCSA HY>XHbIN OOBEKT.

[lepenTun K wary 1 onsa aTou
NOSIOBUHbI.

[MoBTOPSATH Waru 1-3 noka
0ObeKT He BbydeT «nonmMmaH».




NMouck B 6a3zax AaHHbIX

[OBoun4HbIN Nnouck B B[l — TpebyeT npeaBapuUTenbHON
COPTUPOBKA. VBaHoB?

1 AHppeeB
2 bapcykoB I 255 | XKypos

255 Xypos I
512 KoBanes l 383 WrHaTtbeB

512 | KoBanes
512 | KoBanes

1024 | AwnH

11
cpaBHeHuu!

@ = ObICTPbIV NOUCK

Q = 3adllUCn Haao OTCOPTUPOBATDLb MO HYXKHOMY MOJIHO
= MO>XHO UCMNOJ1Ib30BATb TOJIbKO AJ14 OAHOIo NOorJisi.



NMoucKk no uHOekcam

WHpekec — 3To BcrioMmoraTenbHaa tabnuua, kotopas
npegHa3sHavyeHa ans ObICTPOro NoMcka B OCHOBHOM
Tabnuue no BbibpaHHOMY cTONOLY.

Tabnuua Homep OaTta ToBap KonuyectBo
1 02.02.2006 | Knsu 6
2 01.11.2006 | baHaHbI 3
3 12.04.2006 | AnenbCuHbl 10
UHpeKebl:
no garte no ToBapy No KONnu4yecTBY
Homep OaTta Homep ToBap Homep | KonunyecTtBoO
1 02.02.2006 3 AnenbCuHbI 2 3
3 12.04.2006 2 baHaHbI 1 6
2 01.11.2006 1 Kueu 3 10




Monck no nHaekcam 28

AnropuTtm:

1) ABOWYHbLIN NOUCK MO UHOEKCY — HaNTWU
HOMepa HYXXHbIX 3anuceun,

2) BblOpaTb 3TK 3anNMCU MO HOMEpaM U3 OCHOBHOWM
Tabnuubl.

@) = OBOWYHBIV MOUCK MO BCeM cTonbuam, ans
KOTOPbIX MOCTPOEHbI MHOEKCH!

Q = MHOEKCbl 3aHUMaloT MeCTO Ha AUCKE;

= NPU N3MeHeHun Tabnunubl Hago nepecTpameBaThb
BCe uHaekcobl (B CYB]] — aBTOMaTnyeckn).



KoHen dpunbma
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