ba3bl AaHHbIX

Moaenu gaHHbIX



" JE
[ToHATME Moaenn AaHHbIX

Mogesb JAaHHBIX — 3TO COBOKYITHOCTb MPaBUJI MOPOXKACHUS CTPYKTYP JAHHBIX B
0a3e JaHHBIX, OTIEpallMid HaJl HUMH, a TAK)Ke OTPaHUYCHUM 11€JIOCTHOCTH,
ONPEACIIAIONINX JOMYCTUMbBIEC CBA3U U 3HAYEHUS JAHHBIX, IMOCJIEA0BATEILHOCTh
ux n3menenus [['OCT 20886-85].

Mojienp TaHHBIX COCTOUT U3 TPEX YaCTEM:

1. Hadop TMIIOB CTPYKTYP AaHHBIX.

3/1€Ch MOYKHO MPOBECTH aHAJIOTHUIO C SI3bIKAMU MTPOrPAMMHUPOBAHHUS, B KOTOPBIX TOXKE
€CTh peAoNPeACIEHHBIC TUIIBI CTPYKTYP JAHHBIX, TAKUE KAK CKAJISIPHbIC
JAHHBIEC, BEKTOPBI, MACCUBBI, CTPYKTYpbI (Hanpumep, TuM struct B si3bike Cu) u
T.JI.

2. HaGop oneparopoB WM NPaBWJ BbIBOAA, KOTOPhIE MOT'YT ObITh IIPUMEHEHBI K
JTHOOBIM MPABWIHHBIM IIPUMEPAM THIIOB JAHHBIX, IEPEUYUCICHHBIX B (1), 4TOOBI
HAXOJIUTh, BEIBOJAUTH WJIM ITPEOOPa30BbIBATh UH(OPMALINIO, COJECPIKAIIYIOCS B
TIOOBIX YACTIX 3TUX CTPYKTYP B JFOOBIX KOMOUHAIIUSIX.

3. HaOop o0mux npaBuJi HeJJOCTHOCTH, KOTOPBIE MTPSIMO WIIK KOCBEHHO
OMPEACIISIOT MHOKECTBO HEMMPOTUBOPEUUBBIX COCTOSTHUM 0a3bl TAHHBIX U/WIA
MHOXECTBO U3MEHEHUMN €€ COCTOSTHUSI.



" JE
Tunbl CTPYKTYP AaHHbIX. Bepcus
CODASYL

CrpyKTypu3aius JaHHBIX 0a3UpyeTcsl Ha UCTOJIb30BAaHUU KOHIIEIHH ""arperanun”
u "00001enusa". OUH U3 NEPBBIX BAPUAHTOB CTPYKTYPHU3AIUN JAHHBIX ObLIT
npeaaokeH Accouuanuen mno sizbikam 00padoTku gaHHbIX (Conference on Data
Systems Languages, CODASYL):

DJIIEMEHT eratT baza
| AP —»| Bamucs [P Habop [P
JTAHHBIX JTAHHBIX |_> JIAHHBIX

JJIeMEeHT JAHHbIX — HANMEHbBIIIAS IONMECHOBAaHHAS €UHUIA JIAHHBIX, K
kotopoit CYBJI MmoxeT o0paiiarbcsi HEMOCPEICTBEHHO U C TOMOIIBIO KOTOPOH
BBITNIOJTHSIETCS IOCTPOEHUE BCEX OCTAJBHBIX CTPYKTYP.

I[J'I}I KaXX0I'0 2JICMCHTA JaHHBIX JOJIKHBI OBITH OoIIPCACIICHBI HA3BAHUC U THII.



Bepcuss CODASYL. Arperatbl

Arperar JaHHbIX — IOMMEHOBAHHAS! COBOKYITHOCTh JIEMEHTOB JIAHHBIX BHYTPH
3aluCH, KOTOPYIO MOYKHO PacCMaTpPUBATh KaK €MHOE 1Ie]10€. Arperat MOKeT ObITh
npocmuiM (BKIFOUAOIIUM TOJIBKO 3JIEMEHTHI JAHHBIX, PUC. a) U COCMABHbIM
(BKJIFOYAIOIIIUM HapsIAy C 3JIEMEHTAMU JIAaHHBIX U APYTUe arperarsl, puc. 0).

A(<Ha3zBaHuWE>) — arperar JaHHbIX

A(npeanpusitue)
/
A(nara) Ha3BaHUE A(anpec)
YKCIIO | | Mecsl | | roA MOYTOBBIN ropona yJIvLa u
UHJEKC JOM
a) 0)

JI1s Kaskoro arperara JOJDKHBI OBITh OTIPEACIICHBI Ha3BaHUE U CTPYKTYpa.



Bepcusa CODASYL. 3anucb

3anuch — MOMMEHOBAHHASI COBOKYITHOCTbD 3JIEMEHTOB JIAHHBIX WJIU AJIEMEHTOB
JTAHHBIX U arperaroB. 3alKCh — 3TO arperar, He BXOJAIINN B COCTaB HUKAKOTO
JIPYroro arperara; OHa MOKET UMETh CI0KHYI0 HEPAPXUUECKYIO CTPYKTYPY,
MTOCKOJIBKY JIOITYCKAE€TCSI MHOTOKPaTHOE MPUMEHEHUE arperaiuu. Pa3nuyaror Tumn
3anucu (€€ CTPYKTYPY) U K3EMILISIP 3aIKCH, T.€. 3alIUCh C KOHKPETHBIMHU
3HAYEHUSIMU AJIEMEHTOB JaHHBIX. O1HA 3alKCh ONMMUCHIBAET CBOMCTBA OJHOU
cymHoctu 110 (3k3emIuisipa).

Nuorpa TepmuH "3anmuch"” 3aMEHSIOT TEPMUHOM ''Tpymima’.

[Tpumep 3anucu tuna "CoTpyaHUK":

Nermponrycka|A(®UO)| Jara [[Tacmopt|ITon| Homep |Jomxnocts |Oxnan |A(anpec) |A(tenedons)
P OXKACHUS oTena

bamunusi| | ums | [oTuecTBO II0YTOBBIU
WHJIEKC

ropox | |ymnoa, I0M,
KBaprupa

KiroueBrbie 110J14.



Bepcusa CODASYL. Habop. basa gaHHbIx

Haoop (wnu epynnosoe omuouiernue) — MIOUMEHOBAHHASI COBOKYITHOCTb 3aIMCEN,
00pa3ylolIKX IBYXYPOBHEBYIO HEPAPXUUECKYIO CTPYKTYpyY. Kaxkiplii Tvin Habopa
IPEACTABISET COOOM CBSI3b MEXKAY JIByMs UJIM HECKOJIbKUMHU TUIIAaMU 3anuce. Jis
Ka)XJIOTO TUIIa HA0Opa OJIMH TUI 3alUCH OOBSBISETCS BiajiesiblleM Habopa,
OCTaJIbHBIE THUIIbI 3aITUCU OOBSBISIOTCA WieHaMu HaOopa. J[Jist rpynmoBoro
OTHONIEHMS TAKXKE PA3IMYAIOT TUM U SK3EMILISIP.

®parmenT nquarpammbl baxmana qist b/l "T'opon':

[HOJIMKJINMHUKN OPTAHU3ALINN

)mcnchepmauHN /pa60Ta10T
POV (PemoHTHO-

JKUTEJIN AKCIUTYaTallMOHHBIC YIIPABICHUS )

IPOKUBAIOT /
00CITy>KUBAIOT

KBAPTHPDLI

ba3a 1aHHBIX — TOMMEHOBAHHAA COBOKYITHOCTb 3K3EMILISIPOB TPYII U
IPYIMIOBBIX OTHOIIIECHUM.



" JEE
Onepaunn Hag AaHHbIMA

Mojenb JaHHBIX ONPEACTISIET MHOXKECTBO JCUCTBUM, KOTOPHIE TOIYCTUMO
IIPOU3BOAUTH HAJl HEKOTOPOU peanusanuent b/l nis e€ nepesBoaa u3 oaHOroO
COCTOSIHMS B IPYyro€. ITO MHOKECTBO COOTHOCAT C SI3bIKOM MAHUITYJIUPOBAHUSA
nanubiMu (Data Manipulation Language, DML).

JIroOas omepaiiyst Ha/l JTaHHBIMM BKJIIOYAET B c€0s ceIeKIUI0 TaHHBIX (select).
YciaoBue cejieKIMM — 3TO HEKOTOPBIM KpUTEPUM 0TOOpa JaHHBIX, B KOTOPOM MOTYT
OBITH MCITOJIL30BAHBI JIOTHYECKAs MTO3MIIMA DJICMEHTA JaHHBIX, €r0 3HAYCHUE U CBI3U
MEXIYy JaHHBIMU.

[To Tumy npoM3BOAUMBIX NEUCTBUU PA3INYAIOT CIEAYIOLINUE ONEPALIUU:
*uAeHTU(UKALINS JAHHBIX U HAaXOXKAECHUE UX Oo3UIuU B B/1;

*BbIOOpKA (UTeHME) AaHHBIX U3 B/I;

*BKJIIOUCHUE (3aIMCh) TaHHBIX B B/I;

*yJIaJICHUE NAHHbIX U3 b/I;

eMmoaudukanus (n3MeHeHue) JaHHbIx b/I.

O6paboTka naHHbIX B B/] ocylecTBIsIeTCsS ¢ MOMOIIBIO MPoIeAyp 0a3bl JaHHBIX —
TpaH3akui. TpaH3aKUUer Ha3bIBAIOT YIIOPSAJOYEHHOE MHOKECTBO OIEPAIUM,
nepeBoaamuX b/l U3 0HOTO COMTacOBAaHHOTO COCTOSIHUS B JIPYTOE.



" J
OrpaHuyeHnsa LenocTHOCTH

OrpanuyeHus HEJOCTHOCTH — 3TO MMPABUJIA, KOTOPBIM JOJKHBI YIOBJIETBOPATH
3HAUYCHUS JIEMEHTOB JIaHHBIX. OTrpaHUYEHUS 1IEJIOCTHOCTH JCIATCS Ha:

* ABHbIE (BKJIIOUAIOTCS B CTPYKTYPY 0a3bl JAHHBIX C TOMOIIBIO CPEJCTB SI3bIKA
xoHTpods nanHbix (DCL, Data Control Language))

* HesiBHbI€ (OTIPECIISIOTCS CAMOUM CTPYKTYPOU JaHHBIX ).

Takxe pa3nuyarT cTATHYeCKUe U JUHAMUYEeCKUe OTPAHNYCHUS [IETOCTHOCTH.
Crartnueckue orpaHu4YeHus MPUCyIy BceM coctossHusM [10, a nuaamuueckue
ONPENEIISIOT BO3MOXKHOCTD nepexona [10 u3 oqHOro cocTosHus B APYroe.

3a BBINOJIHEHUEM OTpaHUYeHUU 1en0cTHOCTH caeaut CYB/] B mpouecce cBoero
dbynkimonupoBanusi. OHa MpoBEpseT OrpaHUYCHUS LIEJTOCTHOCTH KaXK bl pa3, Korjia
OHU MOT'YT OBITh HapyUIEHBI (Hapumep, Mpy 100aBJICHUN JaHHBIX, IPU YAAJICHUU
JAHHBIX U T.I1.), U TapAHTUPYET UX COOJIOJICHNE.

Takum o0OpazoM, OrpaHUYEHU [IEJIOCTHOCTH 00ECIIEUYUBAIOT JTOTUYECKYIO
HEMPOTUBOPEUUBOCTH JAHHBIX MpU nepeBoje bl u3 oJHOro CoCTOsIHUS B JIPYyTOE.



"
CeTteBaga moaernb aaHHbix (CMI)

CereBas MOZIENb MTO3BOJIIET OPraHU30BBIBATH b/l, CTpyKTypa KOTOPBIX
npeacTaBisieTcs rpadom o0IIero Byja.

Opranuzanys JaHHBIX B CETEBON MOJIEIIN COOTBETCTBYET CTPYKTYpPHU3AlIMHU JTAHHBIX
o Bepcun CODASYL.

Cs3u Mexay 3anucsiMu B CM /] BEITIOJIHSIOTCST B BUJIE YKA3aTeIeH, T.€. KaxKaas
3allCh XPAHUT CCHUIKY Ha JIPYT'yIO0 OJJHOTUITHYIO 3alMCh (MJIM ITPU3HAK KOHIIA
CIIMCKa) U CCHUJIKH HA CIIMCKH IOJUYMHEHHBIX 3alMCEH, CBI3aHHBIX C HEM

I'pylninoBbIMHU OTHOIICHHUSAMMA.

[MTOJIMKJIMHUKN OPI'AHU3 AL
z[chchepH:;auHN ﬂ%OTafOT
POY (PemoHTHO-
ANTEJN SKCIUTyaTallMOHHBIE YIIPABJICHU )

IPOKUBAIOT /
00CITY’KMBAIOT

KBAPTHPLI




"
CM/L. OcHOBHbIE XapaKTEPUCTUKU

1. Ctoco0 yrmopsimoueHUs MOTYMHEHHBIX 3AITUCEH.
[TonnepxuBarOTCs TPU CIIOCO0a YIIOPST0UCHUS

*Ouepenp — nodasiaenue B konerl criucka (FIFO — first input, first output).

*Crek — no6asnenue B Hauaso cnucka (LIFO — last input, first output).
*CopTHpOBKa 110 3HAYEHUIO KJItoda. [Ipu 3ToM 3a1a€Tcs KiroueBoe noJie (rpyrmna
1oJjieii), ¥ BHOBb MOCTYIIMBIIIAS 3alIUCh T00ABISETCS B YIIOPSAOUYCHHBINA CIIMCOK B
COOTBETCTBUHU CO 3HAUEHHEM ATOI0 MOJIS (3HAUECHUEM KIII0Ua).

2. PexxuM BKIIOUEHUS TOAYMHEHHBIX 3allMCE.

PexxuM BKIIOUCHHUS ObIBACT AaBTOMATHYECKHI I PYYHOM.

[Ipu aBTOMaTUYECKOM PEXKUME MOAYMHEHHAS 3aMMCh CBSI3aHA C 3aIUCHIO-
BJIaJICNIbIIEM 00s3aTEILHON CBS3BIO, TIOATOMY OHA BKJIIOUAETCS B IPYIIIOBOE
OTHOIIIEHUE U MPUKPEIUISIETCA K 3alMCU-BIIAAECIIbIY B MOMEHT BHeCEeHHUS B b/I.
[Tpu pydHOM peXUME BKIFOUEHUS TOAUYUHEHHASA 3AIIUCh MOXKET HAXOAUTHCS B B/[ 1
He OBITh IPUKPEIUICHHOM K 3armucu-Baaaeabily. OHa Bpy4YHYIO BKIIFOYACTCS B
IPYMHIIOBOE OTHOIIEHUE TOT/Ia, KOTJIa 3TO OTHOIIIEHUE (CBSI3b) BO3HUKAET.




"
CM/L. OcHOBHbIE XapaKTEPUCTUKU

3. PesK1M HCKIIIOUCHUSA OJJYMHEHHBIX 3aIlMCEeH.

Pexxum nckinroueHus OonpeaAcCsICTCA KJIaCCOM YJICHCTBA.

Paznuuaror Tpu Kiacca 4jIeHCTBA:
— (puKCHMpPOBaHHBIM: 3aMKCU ¢ PUKCUPOBAHHBIM YWICHCTBOM YAAISIOTCA BMECTE C

3alHChIO-BIIAICABIIEM;

— 00513aTeJIbHBIN: 3aM1cH ¢ 00s3aTeIbHBIM YWICHCTBOM JOJI?KHBI OBITH YAAJICHBI 10

yIQJICHUS 3aIUCU-BIIAICIIbIIA;

— He00s13aTeJIbHBII: 3aITMCH C HE00s3aTeIbHBIM YJICHCTBOM IPU YIAJICHUU 3aITUCH-

BJIaJICJIbIIA OCTAHYTCA B B/I.

OTAEJIbI OPI"AHU3AILINN-3AKA3YUKUA
paboTarT BBITIOJIHSIIOT 3aKa3bIBaIOT
COTPYIHUKU € [TPOEKTBI

i BBITIOJTHSFOT CSI

I/IMGIOTJ'

JIETU




" J
CM/L. OcHOBHbIe XapaKTePUCTUKA

B CM/] npuMeHSIOTCS CIENYIOMIKUE ONEPAIMHA HAJT TAHHBIMMU:

*3anomMHums; BHeceHue nupopmaruu B b/I;
*GKIIIOUUMb 6 2PYNNOB0E OMHOUlIeHUe: YCTAHOBICHUE CBA3EU MEXY TaHHBIMU;

*nepeKIYuUms: Iepexo/1 YieHa Habopa K APyromMy BIIaJICNbILY;

*00HO8UMb: MOTUGUKALINS JAHHBIX;
*U36/1eyb. YTCHUE JaHHBIX;

*yoaiums: GPU3NIECKOE WU JIOTUUICCKOE JAaJICHUC JaHHBIX,
b

*UCKIIIOYUMb U3 cPpYNNOo6020 OMHOUWIEeHU . PA3PbIB CBsI3eH MCXKAY AaHHBIMUA.

Hasuranusa B CM/I. OTAEJIbI OPT"AHU3ALNUN-3AKA3UUKHU
paboTaroT BBIITOJIHSIOT 3aKa3bIBAIOT
COTPYHUKU € [TPOEKTbI
i BBIOJTH S FOT CSL

I/IMGIOTl

JIETU




" A
CML. Peanunsauun. [locToONHCTBA U
HEeJOCTaTKW

Haubonee pacnpocTpaHeHHOM U CTaHAAPTU30BaHHOM U3 peanuzauuit CM/I sBisieTcs
mozaenb CODASYL. B coorBeTrcTBHM ¢ HeM onrcanue cxeMbl b/l ocymecTBusiercs Ha
s3pike COBOL, a MaHUITYTMpOBaHUE JAHHBIMH — C TIOMOIIbIO BKJIFOYAIOIIETO SI3bIKa
IPOrpaMMHUPOBaHUs BBICOKOTO ypoBHs. [Ipumepom cereBount CY DB/ sBisgercs cucrtema
Integrated Database Management System (IDMS).

CM/] aBnsieTca HanOos1ee MOJTHOM C TOUKH 3PCHUS pean3aluy Pa3jJIndHbIX TUIIOB
CBSI3€U U OTPAHUYCHUN LEJIOCTHOCTH, HO OHA ABJIAETCS JIOCTATOYHO CJIOKHOM IS
MPOCKTUPOBAHUS U OAACPKKH. B 3TOM Moaenn He obecneunBaeTcsi pu3ndecKas
HE3aBHMCHUMOCTD TaHHBIX, T.K. HAOOPhI OPraHU30BaHBI C TOMOIIBIO (DU3UUYECKUX CCHLIOK.
Taxxe B CM/] He o0ecnieunBaeTCs HE3ABUCUMOCTh JAaHHBIX OT nporpamm. 3-3a
3TUX HEIOCTATKOB 3Ta MOJAEJb HE MOJIYUYUsa LIUPOKOr0 PACHPOCTPAHEHUS.



"
Nepapxmnyeckaa mogens gaHHbIX (MMI)

Hepapxuueckas MOJENb IMO3BOIAET CTPOUTH b/] ¢ nepapxmyeckon ApeBOBUIHON
ctpykrypou. Ctpykrypa UMJ] onmuchiBaeTcs B TEPMHUHAX, aHAJTOTUYHBIX TEPMUHAM
cereBoil Mogenu gaHHbIX (Bepcuss CODASYL). I'pynny B UM/I npuHsATO Ha3bIBaTh
ceamermom. B ocHoBe UM]] j1e:KUT NTOHATHE JepEBa.
JlepeBo — 3TO CBS3HbBIM HEOPUEHTUPOBAHHBIN rpad, KOTOPBIA HE COJEPKUT IUKIOB. [1pu
paboTe ¢ epeBOM BBIJEISIOT KaKyt0-TO KOHKPETHYIO BEPIIIMHY, ONPEACIISIOT €€ KaK
KOPEHbB JIEpeBa U pacCcMaTpPUBAIOT 0CO00 — B ATY BEPIIMHY HE 3aXOUT HU OJJHO pedpo. B
ATOM CIIy4ae AEPEBO CTAHOBUTCA OPUEHTUPOBAHHBIM, OPUEHTALUS ONIPEACIISIETCS OT
KOopHs. JlepeBo Kak OpUEHTUPOBAHHBIN rpad onpeaesieTcs Tak:

*MMEETCS €IMHCTBEHHAsI 0C00ast BEPIIMHA, Ha3bIBa€Masi KOPHEM, B KOTOPYIO HE

3aXO0JUT HU OJHO PeOpo;

*BO BCE OCTAJIbHBIE BEPIINHBI 3aXOJIUT TOJIBKO OAHO PEOPO, a UCXOAUT

MIPOM3BOJIBHOE KOJIUYECTBO pedep;

srpad HE COAEPKUT LIUKIIOB.
KoHeuHbIe BEPIIMHBL, TO €CTh BEPIINHBI, U3 KOTOPBIX HE BBIXOAUT HU OJTHOM TyTH,
HAa3bIBAIOTCSA JUcmbAMU AepeBa. KOMMyecTBO BEPIINH HA ITYTH OT KOPHSA K JINCTHSIM B
Pa3HBIX BETBSIX JEPEBA MOXKET OBITh PA3IMUHBIM.



" J
MML. OCHOBHbIE XapaKTEePUCTUKM

['padrueckas nuarpaMma KOHIIENITyalbHOM CXeMbl 0a3bl TAHHBIX HA3bIBACTCSI Oepesom
onpeodenenus. llpumep nepapxuyeckoit 0a3bl JaHHBIX:

DOAKYJIBTET
Iudp daxynsrera, Hazpanue (dakynbrera

KYPC KA®EJIPA
Homep_xypca Mudp kadepsl,
HasBaHue kadenpsl
Howmep FDVHI;IIITIYE(EAo%a:;o BAHNS HNPENOAABATE1b
’ ®OUO npenonaparens,
J1OKHOCTB,
CTYAEHT [TacnopTHBIE HaHHBIE

Homep 3aueTHOM KHMKKWH,
O®UO crynenra, [lacnopTHeie TaHHBIE

NM/I He nonnepKuBacT: Heo0A3aTeJbHBIA KJIACC YICHCTBA U PYYHOU PEeKUM
BKJIIOYEHUS 3alIMCen.



" JE
MML. OcHOBHbIE XapaKTePUCTUKA

[TomnbIM cuerenHbid K04, Onepanuu Haa ganabiMu. HaBuramus 8 UM/

DOAKYJIBTET
Iudp daxynsrera, Hazpanue (dakynbrera

KYPC KA®EJIPA
Homep_xypca Mudp kadepsl,
HasBaHue kadenpsl
Howmep FDVHI;IIITIyll}(EAo%a:;o BAHNS HNPENOAABATE1b
’ ®OUO npenonaparens,
J1OKHOCTB,
CTYAEHT [TacnopTHBIE HaHHBIE

Homep 3aueTHOM KHMKKWH,
O®UO crynenra, [lacnopTHeie TaHHBIE

OCHOBHOM HEIOCTATOK: NyOIMPOBAHKUE JAHHBIX.



" A
Mogenu gaHHbIX

System, IBM).
I mokonenue
m CeteBasa mogenb gaHHbix (CML); cuctema IDS (Integrated Data’Store, GE).

m  PenaumoHHas mogenos gaHHbix (PML); Oracle, DB2, MS SQL Server R)i‘“é“&‘i{“i/ls
Access, Firebird, JINHTEP. - TII mokoJieHMeE

m  epapxundeckast mogenb AaHHblx (MML); cuctema IMS (Informaa?n Management

m  Ob6bekTHO-pendaumoHHas mogens gaHHblx (OPML).

Ctangapt SQL-3 (SQL-2003). Oracle (c Bepcun 8.0), DB2, Informix, PostgreSQ
SQL Server 2008 n gp.)

m  OOBbeKkTHO-opueHTMpoBaHHaa mogernb aaHHblx (OOMUA). O2, GemStone, Iris u ag.
CtaHgapt ODMG 3.0 (Object Database Management Group).

m  MHoromepHble 6a3bl AaHHbIX.

m [loTokoBble 6a3bl AAHHbIX.



