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Jlekuusa 1. BBeaenue B 0a3bl JaHHBIX

baza oannwvix mnpencrapnser coOoil HaOOp B3aWMOCBS3aHHBIX JaHHBIX.
Hanpumep, menegonnuswiti cnpagounuxk — 310 0aza JaHHBIX HWMEH, Tese(OHHBIX
HOMEpPOB U aJpecoB BCEX JIOJCH, MPOXKMUBAIOLINX B OMpPEIEIIEHHONW MECTHOCTH.
Bynydn, HECOMHEHHO, UIMPOKO M YacTO UCHOJb3yeMoil ©0a30if JaHHBIX,
Tesie()OHHBIN CIIPABOYHUK UMEET PsiJi HEAOCTATKOB!

* Jlonck KOHKpETHOTO TeiaehOHHOTO HOMEpa 3aHMMAeT MHOTO BPEMEHH,
0COOEHHO eCu B TeIE(POHHOM CITPABOYHHKE OUYE€Hb MHOTO 3aIHCEH.

. Tenedonubit CIIPABOYHUK  IPOMHIECKCUPOBAH  TOJIBKO 10
uMeHam/(pamMuIusiM, MO3TOMY JJIS MOUCKAa a0OHEHTA MO ONpPEeACICHHOMY aapecy
Takas 0a3a JaHHbBIX MPAKTUUYECKU HE UCTOJIb3YETCS.

e C MOMeEHTa myOJUKalUu Teae(dOHHOTO CIPaBOYHUKA AKTYaJIbHOCTh
IPEJICTaBICHHON B HEM HMH(OpPMAlUK MOCTENEHHO CHMXKAETCS, MMOCKOJIbKY JIIOJU
ye3KaroT U MIPUEKAIOT U3 3TON MECTHOCTH, MEHSIOT CBOM Tele(OHHBIE HOMEpa WIN
NIEPEE3KAIOT 110 IPYrOMY aJIPECy B TOM KE MECTHOCTH.

Henocrarkamu, npucymumu TeaeOHHBIM CITPAaBOYHHUKAM, 001aaeT JIrooast
JIpyras HEKOMIBIOTEPU3UPOBAHHAS CUCTEMa XPAaHCHUS [JIaHHBIX, HaIpUMED,
pezucmpamypa nOJUKIUHUKY, XPAHSIIAS MEAULIUHCKAE KapThl ITALIUEHTOB.

N3-3a TpomMo3nkocTH OyMaKHbIX 0a3 JaHHBIX OJHUMHM U3 TMEPBBIX
KOMITBIOTEPHBIX MPUIIOKEHUI ObUTH pa3paboTaHbl cucmemsl 6a3 oannvix (database
Systems) — cpeacTBa KOMITbIOTEPU3UPOBAHHOTO XPAHEHHUS U U3BJICUCHUS JAHHBIX.
[Tockonbky cuctema BJ] XxpaHuT HH(OpMAIHIO B JJICKTPOHHOM BHJE, a HE Ha
Oymare, oHa MOXKET OBICTpee W3BIICKATh JaHHbBIC, HHICKCHPOBATh MX Pa3HBIMH
croco0aMy W TOCTAaBJIATH CBOMM  IOJIb30BATENISIM HauOoJiee aKTYaIbHYIO
uH(OPMAITHIO.

B mepBoix cucremax bJl mHpopmanus xpaHWiIach Ha MarHUTHBIX JICHTaX.
KonnyecTBo JIEHT BO MHOTO pa3 MPEBBIIIAIO KOJIMYECTBO YCTPOMCTB CUUTHIBAHNS,
IIO3TOMY TEXHUYECKHM CHELHUAINCTAM IPUXOIHUIIOCH IOCTOSHHO MEHATH JIEHTHI,
YTOOBI MPEJOCTAaBUTh Ty WJIM MHYIO 3ampaimBaeMyio HHpopMmaiuio. XOTsS 3Td
cuctembl b/] u ObUIM CylIECTBEHHBIM YCOBEPUIEHCTBOBAHUEM IO CPABHEHUIO C
OymaxxubiMu BJ[, uM ObUIO emie JaneKko [0 BO3MOMKHOCTEH COBPEMEHHBIX
TEXHOJIOTUH.



HepeJIHIII/IOHHLle cucreMbl 0a3 JAHHBIX

IlepBble HECKONBKO MAECATUIIETAM JaHHBIE B KOMIIBIOTEPU3HPOBAHHBIX
cucrteMax b/l XpaHUIMCh U PEACTABIUINCH IIO-PAa3HOMY.

1) B uepapxuueckou cucmeme oa3z oannwix (hierarchical database system)
JAHHBIE MIPEICTABIIAIOTCS B BHIE OJHON MIIM HECKOIBKHX APEBOBHIHBIX CTPYKTYP.

Ixopmx Eneidx Crso CMuT
Knmenmed
| | | | |
Tewywme pacxogy | COepexesns Terywue pactogs | [leHexHuN puHok | KpemWTHEIR nuMuT
Cyeta ‘
Detwr $100.00 Netur $250.00 DleGur $1000.00 DleGur $500.00
Ha 2004-01-22 Ha 2004-03-09 Ha A4-03-25 wa 2004-03-27
Kpemur $25.00 Kpenwr $138.50
ua 2004-02-05 ua 2004-04-02
Kpapur $77.86
ua 2004-04-04
Tparzaknpm

Pucynox 1 — Mepapxudeckoe npeacraBieHne HHGOPMAITIH IO CYeTaM

I/IepapaneCKaﬂ cucreMa 0a3sbl JaHHBIX IMIPCAOCTaBJACT CpCACTBA OJIA
HaxXOXXACHUS ACPEBA KOHKPCTHOTO KIIMCHTA U IMOCICAYIOIICTO 06xona 9TOro AcpeBa
B IIOMCKaX HYXKHBIX CUETOB W/UJIM TPAH3aKIUH. Y KaKJI0TO y3J1a IepeBa MOKET ObITh
HU OAHOI'O0 WKW OAWH POAWTC]Ib U HXU OJHOIO, OJJMH WMJIW MHOI'O JOYCPHHUX Y3JIOB.
Takyro KOHQUrypalno Ha3bIBAIOT uepapxuei ¢ o0num pooumenem (single-parent
hierarchy).



2) Cemesana 6aza oanunwvix (network database system), mpexacramisier coOoi
HAO0OPBI 3aMuceil U HAOOPBI CBS3CH, OMPEACIIAIONIMX OTHOMICHHUS MEXKIY Pa3HbIMH
3aITUCSIMH.

Knuenm Cyera Tpanzaxipm Tunel cyeToB
‘l’ ™ [letur $100.00
| » Tekyume packogy Ha 2004-01-22
Q l’ Texywume pacioaw
Ixopmx Eneiik Kpegut $25.00
Ha 2004-02-05
r ~f .
Coepexerun _|_... $250.00 |_
wa 2004-03-09 |_ Chepesequn
De6ur $1000.00
—1‘ Ha 2004-03-25
T L — NeHeHBIH pHHOK
ekyume pacxofsl [ | Koerper $138.50
" | waz0080402
Caio Cuur [eresHsii peHOK =— L
l Kpepwr $77.86
Ha 2004-04-04
KpanumHsli nusmmT Kpenumsdii mamuT
Netur $500.00
— Ha 2004-03-27 X

PI/ICYHOK 2 — CereBoe MpcaACTAaBJICHUC I/IH(I)OpMaIII/II/I I10 CUCTaM

NHTepecHoi 0COOCHHOCTHIO CETEBBIX 0a3 JaHHBIX SIBJISETCS TO, UTO TOCTYII K
OTIPEJICIICHHBIM 3aITUCSAM MOXET OBITh OCYIIECTBICH M3 HECKOJIBKUX MECT
(Hanpumep, moctyn K 3anucaM Cyera MOXET OBITh MOJY4YEH W 4Yepe3 3arucu
Kauenrsl, u yepe3 3anucu Tunbl cueToB). [ToaTomMy ceTeByto 0a3y TaHHBIX TAKKe
HA3bIBAIOT uepapxueil ¢ Heckonvkumu pooumenamu (multiparent hierarchy).

Kak wepapxuyeckue, Tak M CETEBbIE CUCTEMbI 0a3 JaHHBIX BCE EIIe
UCIIOJIB3YIOTCS, XOTsl NMPEUMYIIECTBEHHO B Mupe MdiH(ppelimoB. Kpome Toro,
uepapxudeckue cucremsl bl Bo3poaminch B cilyk0ax KaTajaoroB, TAKUX Kak Active
Directory xommanuu Microsoft u Directory Server kommanuu Netscape, a Takke ¢
nosieiienneM XML (Extensible Markup Language).



Peassunonnasa moaein

B 1970 romy coTpynHuK uccienoBareiabckoil maboparopun IBM mokrtop
E.®. Koan ony6imkoBan crathio o HazanueMm «A Relational Model of Data for
Large Shared Data Banks», B xoTopoil mpemio)uiI MPeICTaBIATh JaHHBIC Kak
Habopbl Tabaum. BMmecTto ykasarteneit [is HaBHralMd O B3aWMOCBS3aHHBIM
CYIIHOCTSIM OH TIPEIJIOKUI HMCIOIb30BaTh H30BITOUHBIC JaHHBIC, CBI3BIBAIOIIME
3aIMCH PAa3HBIX TAOJIHII.

Knuent Cyer
cust id  fname Iname account id product cd cust id  balance
1 ‘ ﬂpmpm:‘ Enei | 03 | ok | 1 | smoo |
2 ‘ Cuo ‘ Caurr 104 SAV | 1 | $250.00 f
105 CHK 2 | $78364 |
106 MM 2 | $500.00 |
0

Tun cyera TpanzakuHs
product od name b id b type od account id amount date
CHK | Texywwe pactogs .. a7g DBT 103 |$100.00 Eﬂﬂdfﬂi-EEI
SAV | ChepexeHum T coT 103 | $25.00 | 2004-02-05
MM JeHesHui PRKoK 480 DET 14 |$250.00 | 2004-03-00
LOC  |Kpeoumiuid nesuT 981 DET 106 |$1000.00| 2004-03-25
T 982 CDT 106 | $138.50 | 2004-04-02
983 coT 106 | $77.86 | 2004-04-04
984 DBT 106 | $500.00 | 2004-03-27

PI/IcyHOK 3 - PCJISIIII/IOHHOC MpCaACTaBJICHUC I/IH(i)OpMaIII/II/I I10 CHCTaM

Taxum o0pazom, B perayuonnoin 6aze 0aHHbIX CaMU JaHHbIE U OTHOLLEHUS
MEXJly HUMU TNPEACTaBIAIOTCA B BUJIe HaOopa Tabnuil. MakcuManbHO BO3MOXHOE
KOJIMYECTBO CTOJIOIOB B TAOIHUIIE OTINYAETCS 1JI Pa3HbIX CEPBEPOB, HO OOBIYHO 3TO
JOCTaTOYHO OO0JIbIIOE YKCIIO, U ¢ HEUM HeT npodiem (Microsoft SQL Server,
HampuMmep, gomyckaeT 10 1024 cronbios B Tabmuiie). Yucio cTpok B Ta0IHIIE — 3TO
OosbiIe BOMPOC (DU3UYECKUX BO3MOMKHOCTEH (T.€. OIpEeAeNseTcs IOCTYIHBIM
JMCKOBBIM IIPOCTPAHCTBOM ), UeM orpaHndyeHuii cepsepon b/l.



Kaxmas Tabmmma pensnuoHHOW 0a3bl JTAHHBIX BKIIOYAeT HH(OpMaIuio,
YHUKAIBHO HJICHTU(DHUIIMPYIONIYI0 CTPOKY JTOW TaOIUlbl (nepeuuHblil Koy
(primary key)), a Takke JONOJHUTEIIbHBIC JaHHBIC, HEOOXOUMBIC JIS MOJHOTO
omucanusi CymHOCcTH. Hampumep, B Tabnuie KiMeHT MNEpBHYHBIM KIHOUOM
sBIsieTcst cronoer CUst_id, mo KOTOpoMy MOKHO YHHKATbHO HISCHTH()UIIUPOBATH
KaXJ0ro KiueHTa 0anka. Hukorna HUKakuM JBYM KJIMEHTaM He OyAeT MpHCBOCH
OJIMHAKOBBIA HJEHTU(PHUKATOpP, U OTOH HUHGOOpPMAIUU JOCTATOYHO, YTOOBI
oOHapyxuTh nanubie [[xopmka bieiika unu Ceto Cmut B Tabsuie Kinenr.

Hepeulmbtﬁ Kirouy — OJUH HIIHK Oouee CTOJI6HOB, KOTOPBIC MOXKHO
HCIIOJIB30BaTh KakK YHI/IKaJII)HHﬁ I/IIIGHTI/I(l)I/IKaTOp JJIA K&)KIIOﬁ CTPOKH Ta6J'II/II_[I>I.
CTpOKI/I B Ta6JIHHaX TAKIKC HAa3bIBAIOT 3ANUCAMU.

Hekoropsle 3 Tabnuil Takke coaepxkaT HHPOPMAIIUIO, UCTIOIb3YEMYIO IS
HaBHTAIlUU K apyroi Tadmuie. Hanmpumep, B Tadmuie Cuer ecth cronderr cust id,
CoJlep KAl YHUKATBHBIA UACHTU(GUKATOP KIIMEHTA, OTKPBIBIIIETO CUET, H CTOJIOLI]
product_cd, comepkammii YHUKaIbHBIA WICHTU(PHUKATOP THUIA CUETa, KOTOPOMY
OyZIeT COOTBETCTBOBATh CUET. DTH CTOJIONBI HA3BIBAIOT GHEUHUMU KIIOYAMU
(foreign keys).

Buewnuii knrou — oquH uiau 6ojiee cTo01OB, KOTOPhIE MOKHO COBMECTHO
WCIIOJIb30BaTh JJIsl HACHTU(OUKAIIUKA OJTHON CTPOKHU JPYTON TaOIHIIBI.

Mo>KeT 1oka3aTbCsa U3JIMITHUM XPAHUTh OJHU U TE K€ JTAHHBIC B HECKOJIBKHUX
MeCTax, HO PEISAIMOHHAS MOJISIb UCIIOJIB3YET N30BITOYHOCTh JJAHHBIX OUYEHb YETKO.
Hampumep, ecimm Tabmuma CueTr BKIIOYACT CTOJOCI] ISl  YHUKAIBHOTO
uaeHTH(PUKATOpa KIMEHTA, OTKPBIBIIETO CYET, 3TO MPABHIBHO, a €CIIH BKIIOYCHBI
TaKKe ero uMs B (haMIUIHS, TO 3TO HeNpaBWIbHO. Hanpumep, €ciiu KIIMEHT U3MEHSCT
UMsI, Hy’)KHa YBEPEHHOCTb, YTO €r0 UMs XPaHUTCS TOJIHKO B OJHOM MecTe 0asbl
JAaHHBIX. B IPOTUBHOM clly4ae JaHHbIE MOTYT OBITh U3MEHEHBI B OJTHOM MECTE, HO
HE W3MEHEHBbI B JIPyrOM, 4YTO NPUBEAET K MX HEAOCTOBEpHOCTHU. [IpaBuibHOE
pelieHne — XpaHuTh 3Ty MHPopmaruio B Tabnuie Kiauent. B apyrue TaGmuilsi
ClielyeT BKIIFOUMTH TOJbKO CUSt Id. Taxike HempaBWJIBHO pacroyiaraTh B OJHOM
CTOJIOIIE HECKOJIbKO DJIEMEHTOB JaHHBIX, HalpUMep, B CTOJOEI Name momeniaTh
UM 1 (paMHITHIO YeIoBeKa WK B cToi101e address yka3sIBaTh YiIuIly, TOPOJI, CTPAHy
Y TIOYTOBBIN MHICKC.

[Tporiecc ynydIneHus CTPYKTYpbl Oa3bl JaHHBIX C IICJBI0 OOCCIICUCHHMS
XpaHCHHs BCEX HE3aBUCHUMBIX 3JIEMEHTOB MaHHBIX TOJBKO B OJHOM MecTe (3a
UCKJTIOYCHHEM BHEITHUX KITIOUCH ) Ha3bIBalOT Hopmanuzauuei (normalization).
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