ba3bl AaHHbIX

Moaenun gaHHbIX



" JEE
[ToHATNE Moaenn AaHHbIX

Mogaenb JaHHBIX — 3TO COBOKYITHOCTb MPaBUJI MOPOXKICHUSI CTPYKTYP JAHHBIX B
0a3e TaHHBIX, ONIEpalluil HAJl HUMH, & TAK)KE€ OrPaHUYCHUN 1IEJIOCTHOCTH,
ONPEACIISIONINX JOMYCTUMBIC CBS3U U 3HAYEHUS JAaHHBIX, MTOCJIEI0BATEIIbHOCTD
nx uamenenus [['OCT 20886-83].

Mojienp TaHHBIX COCTOUT U3 TPEX YACTEM:

1. Ha0op TMIIOB CTPYKTYpP JaHHBIX.

3/1eCh MOYKHO MPOBECTH aHAJIOTHIO C SI3bIKAMU MTPOrPaMMUPOBAHMUS, B KOTOPBIX TOXKE
€CTh MPeAONPEACIEHHBIC TUIBI CTPYKTYP JAHHBIX, TAKUE KAK CKAISIPHBIC
JaHHbIC, BEKTOPbI, MACCUBBI, CTPYKTYpPHI (HapuMmep, TUM struct B sizbike Cu) u
T.JI.

2. HaGop onepaTopoB WM NPaBUJI BbIBOJAA, KOTOPHIE MOTYT ObITh IIPUMEHEHBI K
J100BIM TTPABWIILHBIM IIPUMEPAM THIIOB JaHHBIX, NTEPEUHCICHHBIX B (1), 4TOOBI
HAXOJIUTh, BEIBOAUTDH WJIM ITPEOOPa30BbIBATh MH(OPMAIIUIO, COJICPIKAIILYIOCS B
JOOBIX YACTSIX ATUX CTPYKTYP B JIFOOBIX KOMOMHAIIUSIX.

3. HaGop o0mux npaBuJI HeJIOCTHOCTH, KOTOPBIE MPSIMO WJIM KOCBEHHO
ONPEACIISIIOT MHOKECTBO HEMMPOTUBOPEUUBBIX COCTOSIHUIN 0a3bl IAHHBIX U/WIN
MHOXECTBO U3MEHEHUHN €€ COCTOSHMUS.



"
Tunbl CTPYKTYP AaHHbIX. Bepcus
CODASYL

CtpykTypu3alys JaHHBIX 0a3UpyeTCs Ha MCIOJIb30BAaHUM KOHIICIIINN "arperamun”
u "00001meHusa". OUH U3 NMEPBLIX BAPUAHTOB CTPYKTYPHU3ALIMU JAHHBIX ObLI
npeaaokeH Accoraryeit mo sizbikam 0opadoTku gaHHbIX (Conference on Data
Systems Languages, CODASYL):

DJNEeMEHT Arperart baza
—> —> > —>
JTAHHBIX JTAHHBIX "» 3ammuce Habop JTAHHBIX

JJIeMeHT JaHHbIX — HAMMEHbIIIAs IOMMEHOBAHHAS €IMHUIIA TAHHBIX, K
koTopoit CYB/] MoxkeT oOpalarbCsi HEMOCPEACTBEHHO U C TIOMOIIBIO KOTOPOI
BBIMOJIHACTCS IOCTPOCHUE BCEX OCTAJBHBIX CTPYKTYP.

I[J’IH KaX10I'0 3JICMCHTA JdHHBIX JOJI?KHBI OBITH OIIPCACIICHBI HA3BAHNUC WU THII.



Bepcuns CODASYL. Arperatbl

Arperar JaHHBIX — IOMMEHOBAHHAsI COBOKYITHOCTh 3JICMEHTOB JIAHHBIX BHYTPH
3alKCH, KOTOPYHO MOXKHO paccMaTpHBaTh Kak €IUHOE 11eJIoe. Arperatr MOXXeT ObITh
npocmuim (BKIIOUAOIIUM TOJIBKO 3JIEMEHTHI IAHHBIX, PUC. ) U COCMABHbIM
(BKJIFOYAOIIUM HapsIy ¢ 3JIEMEHTaMU JaHHBIX U JPYTHe arperarsbl, puc. 0).

A(<Ha3zBaHue>) — arperat JaHHbIX

A(tipennpusitue)
/
A(nara) Ha3BaHUE A(agpec)
4HCIIO | | Mecsll | | rox MIOYTOBBI ropoJ yJuua u
MHJIEKC JI0M
a) 0)

JI1s1 KaXKJ10ro arperara JI0JKHbBI ObITh OIPE/IeNICHbl Ha3BaHUE U CTPYKTYpa.



Bepcusa CODASYL. 3anucb

3anuce — NOMMEHOBaHHAS! COBOKYITHOCTh 3JIEMEHTOB JAHHBIX WJIU 3JIEMEHTOB
JAHHBIX W arperaroB. 3alucCh — 3TO arperar, He BXOISIIMN B COCTaB HUKAKOTO
JIPYroro arperara; OHa MOYKET UMETh CIIOKHYIO HEPAPXUUECKYIO CTPYKTYDPY,
MOCKOJIBKY JIOMYCKA€TCSI MHOTOKPAaTHOE NPUMEHEHUE arperanuu. Pazmuyator tum
3anucH (€€ CTPYKTYPY) M DK3EMILIAP 3aMKCH, T.€. 3alUCh C KOHKPETHBIMU
3HAYEHUSIMU 3JIEMEHTOB JTaHHbIX. O/1HA 3aMKUCh OMUCHIBAET CBOMCTBA OJTHOM
cymHoctH 110 (s3k3emIuisipa).

Nuorpga TepmuH "3anmuck"” 3aMEHSIIOT TEPMUHOM ''Tpynma.

[Tpumep 3anucu tumna "CoTpyaHuk":

Nommporrycka| A(DHNO)| Hara |[lacnopt|Ilon| Homep |omkuocTs |Okmnan |A(axpec) | A(TenedoHsr)
P OXKICHHSI oTEA

dbamunusi| | uMs | |OTYECTBO MIOYTOBBIN
WHJICKC

ropos | |yimHia, oM,
KBapTupa

KiroueBrbie moss.



Bepcusa CODASYL. Habop. basa gaHHbIX

Hao0op (unu epynnosoe omuouieHue) — TOUMEHOBAHHAsI COBOKYITHOCTh 3allUCEH,
00pa3yrolIKUX JIByXyPOBHEBYIO HE€PAPXUUECKYIO CTPYKTYpY. Kaxkipiii Tun Habopa
IPEACTABISIET COOOM CBSI3b MEXKY JIByMSI MJIM HECKOJIbKUMU TUIIAMM 3anuceit. JIist
Ka)kJI0ro TUIIa HAbOopa OJMH THUI 3alUCU OOBSIBISIETCS BIIaJIeNiblieM Habopa,
OCTaJIbHBIE THUIIBI 3aITUCU OOBSBIIAIOTCS WieHaMu Habopa. JJist rpymnmnoBoro
OTHOIIIEHHUS TAKXKE PAIUYAIOT TUIT U IK3EMILISP.

®parmenTt guarpammsel baxmana s b1 "T'opon':

ITOJIMKJIMHUKUA OPI'AHM3 AL
I[chchepnsauHN /)a60Ta10T
POV (PemonTHO-

KUTEJIN DKCIUTyaTallMOHHBIE YIIPABICHHUS)

MIPOXKUBAIOT /
00CITy)KHBaIOT

KBAPTHPBI

ba3a 1aHHBIX — TOMMEHOBAHHAsA COBOKYITHOCTD IK3EMILUISIPOB TPYIIIL U
IPYNIIOBBIX OTHOUICHUH.



" JEE
Onepaunn Hag AaHHbIMU

Mozenb JaHHBIX ONPENESIIIET MHOXKECTBO JEUCTBUM, KOTOPBIE JOITYCTUMO
MIPOU3BOAUTH HAJI HEKOTOPOU peanusanuent b/l mys e€ nepesoa u3 0gHOIrO
COCTOSIHUSI B JIPYTO€. DTO MHOKECTBO COOTHOCST C I3BIKOM MAHMUITYJIMPOBAHUS
nannbIMH (Data Manipulation Language, DML).

JIrobas omepaius HaJ JaHHBIMHU BKIIFOYAET B CeOs ceJIeKIMI0 JaHHBIX (select).
YcioBHeE ceJIeKIMU — 3TO HEKOTOPBIA KpUTEepUil 0T00Opa IAaHHBIX, B KOTOPOM MOTYT
OBITH UCIIOJIL30BAHbI JIOTUUECKAS TTO3UIMS DJIEMEHTA JTaHHBIX, €0 3HAYECHUE U CBSI3U
MEXK1Y TaHHBIMHU.

ITo Ty mpoOU3BOAUMBIX NECHCTBUU PA3JIMYAIOT CICAYIOIIME ONICPAIINK:
*UACHTU(PUKALIMS JAHHBIX U HAXOXKJICHUE UX mo3uliuu B b/I;

*BbIOOpKA (UTeHME) AaHHbIX U3 B/I;

*BKJIFOUCHUE (3aIKUCh) JaHHBIX B B/I;

*yHaJIcHUE JaHHbIX U3 b/I;

emoaudukanus (u3mMeHenue) qaHHbix b/I.

O6paboTka nanHbIX B B/ ocymiecTBiasieTcs: ¢ moMONIbI0 TTponeyp 0a3bl JaHHBIX —
TpaH3aku. TpaH3akuMenl Ha3bIBAIOT YIIOPSAJOYEHHOE MHOKECTBO OIIEPALNHM,
nepepoasAmux bJ[ n3 04HOro COrnmacoBaHHOTO COCTOSHHUS B JPYTOE€.



"
OrpaHn4eHunst LLernocTHOCTH

OrpanuveHust HEJOCTHOCTH — 3TO MPABUJIA, KOTOPHIM JOJKHBI YIOBJIETBOPSTH
3HAUEHUS PJIEMEHTOB JJaHHBIX. OTpaHUYCHUS LIEJIOCTHOCTH ACATCS Ha:

* IBHbIE (BKJIIOYAIOTCS B CTPYKTYPY 0a3bl JAHHBIX C TIOMOIIBIO CPEJICTB SI3bIKA
koHTpoJig naHHbIX (DCL, Data Control Language))

* HesiBHbIE (OTIPEACISIOTCS CaMOW CTPYKTYPOU JaHHBIX).

Takxe pa3InyarT CTaTUHYECKHEe U IMHAMMYeCKUEe OTPAHUYCHUS 1IEJIOCTHOCTH.
Cratuueckue orpaHuyeHus NpUCyIu BceM coctosinusaM [10, a nunamuueckue
ONPENEIAIOT BO3MOXKHOCTH Tepexoaa [1O u3 ogHoro cocTosHus B Apyroe.

3a BBINOJHEHUEM OTpaHuYeHUN HeaoctHocTH ciaeauT CYBJ] B mporecce cBoero
dbynkimonupoBanus. OHa MPOBEPSET OTPaHUYCHHUS [IETOCTHOCTH KaXKIbIi pa3, Koraa
OHHU MOTYT OBITh HapYIICHBI (HapuMep, IpHU J00ABICHUH JAHHBIX, IPU yIAJICHUU
JTAHHBIX U T.II.), U TaPAaHTUPYET UX COOIIOJCHUE.

Takum 00Opazom, orpaHUYEHUS 1IEJIOCTHOCTH 00ECIIEYUBAIOT JTOTUYECKYIO
HEMPOTUBOPEUUBOCTH JAHHBIX TIpU nepeBojie b/l 3 oMHOTO COCTOSTHUS B IPYTOE.



"
CeTteBas moaenb gaHHbix (CML)

CeteBasi MOJI€Nb MTO3BOJISIET OPraHU30BbIBaTh B[, CTpyKTypa KOTOPHIX
npejcTaBisgeTcs rpadom ooIero Byja.

Opranuzanys JaHHBIX B CETEBOI MOJICJIM COOTBETCTBYET CTPYKTYpPHU3aIIMK JaHHBIX
o Bepcuu CODASYL.

CBsa3u Mexay 3anucaMu B CM ] BBITTOJTHSIOTCS B BUAE YKa3aTeleu, T.€. Kaxaas
3aIlMCh XPAHUT CCHIJIKY Ha JIPYTYH OJHOTHITHYIO 3alMCh (MJIM IMIPU3HAK KOHIIA
CIIMCKAa) M CCBIJIKM Ha CIMCKH MOJUMHEHHBIX 3aIMMCEH, CBSI3aHHBIX C HEH
IPYNIIOBBIMU OTHOIIIEHUSIMHU.

[TOJIMKJIMHUKN OPI"AHU3AIINNA
z[chchepnsauHN / paboTaroT
POV (PemonTHO-
KUTEIHA AKCIUTyaTallMOHHBIE YIIPABJICHHUS)

IPOKUBAIOT /
00CTy)KHUBaIOT

KBAPTUPBI




"
CML. OcHOBHbIE XapaKTePUCTUKM

1. Crtoco0 viopsiioueHus NOIYUHEHHBIX 3AIIUCEN.
[ToanepxuBarOTCs TPH CIIOCO0a yIOPSI0UCHUS

*Quepenp — nodasienue B koHerl criucka (FIFO — first input, first output).

*Crek — nodasienue B Havyaao crucka (LIFO — last input, first output).
*CopTupoBKa 10 3HaUCHMIO Kiroua. [Ipu aToM 3agaéres kirodeBoe mosje (rpymnmna
M0JICH1), 1 BHOBB IMOCTYMUBIIIAS 3alUCh J00ABISCTCS B YIOPSAOUCHHBIN CITMCOK B
COOTBETCTBHHU CO 3HAUEHHEM ATOI0 MOJIs (3HAYCHUEM KJII0Ua).

2. PexkM BKITFOYEHMST TOAYMHEHHBIX 3aIIUCEH.

PexxyM BKIIHOUEHMST ObIBA€T AaBTOMATHYECKHUI 1 PyYHOHM.

[Tpu aBTOMaTn4ECKOM PEKMUME MOTUMHEHHAS 3aIUCh CBsI3aHa C 3aIUChIO-
BJIAJIEIbILIEM 0053aTEILHON CBA3bIO, TIOATOMY OHA BKJIFOUAETCS B IPYIIIOBOE
OTHOIIIEHHUE U MPUKPEIUISETCS K 3aMMCU-BIIAJECIbIY B MOMEHT BHECEHUA B b1,
[Tpu pydyHOM pexHMME BKIOUECHUS MMOAYMHEHHAS 3aIIMCh MOYKET HAXOAUTHCS B b/l
HE OBITh MPUKPEIUICHHOMN K 3alMCH-BIIaiesblly. OHa BpYUYHYIO BKIIFOUACTCS B
IPYIIOBOE OTHOILIICHUE TOT/A, KOTJa 3TO OTHOIIIEHUE (CBSI3b) BO3HUKAET.




"
CML. OcHOBHbIE XapaKTePUCTUKM

3. Pe)xuM HMCKIIIOUCHUS NOAYMHEHHBIX 3aITHMCEN.

PexxyM MCKITIOUeHMS OnpeaesaeTCs KiIaccoM YJIeHCTBA.

PaznuyaroT Tpu Kiacca 4JeHCTBA:

— (pMKCHPOBAHHBIN: 3aIIUCH ¢ (PUKCUPOBAHHBIM YJICHCTBOM YIAJISIOTCS BMECTE C
3aIMCHIO-BIIAACIIBIIEM;

— 00513aTeJIbHBIN: 3aIIUCH C 003aTEeIbHBIM YICHCTBOM JIOJKHBI OBITh yAAJCHBI J0
yIaJIeHUs 3alCHU-BIIaJIeIIbIIa;

— HeoO0s13aTeJIbHbII: 3alMMCH ¢ He00A3aTeNIbHBIM YWICHCTBOM IPH yAaJICHUHU 3aITHUCH-
BJIAJIEIIbIIA OCTaHyTCA B B/I.

OTHEJIbI OPI"AHM3ALINN-3AKA3ZUUKHA
paboTatoT BBITIOJIHSIOT 3aKa3bIBaIOT
COTPYJHUKU < [TPOEKTDI

- BBITOJIHSOT CA
I/IMCIOTJ/

JIETU




CM[. OcHOBHble XapaKTepPUCTUKA

B CM/I npuMeHSIIOTCS CIEAYIONIME ONEpauy HaJl TaHHBIMU:

*3anomMHuUms; BHeceHue nudopmaiuu B b/1;
*GKIIOYUMb 6 2PYNNO0B0E OMHOULEHUe. YCTAHOBIIEHUE CBA3EU MEXY TaHHBIMU;

*nepexIouums: Iepexo] yieHa Habopa K APyromy BiIaJeiblly;

*00H08UMb: MOTU(DUKAIMS JTaHHBIX;
*U36/1eYb. YTCHUEC JaHHBIX;

*yoaiums: PU3NIECKOE UM JOTHYECKOE yAaJeHUEe JaHHbIX;

*UCKIITIOYUMb U3 2cPpYNNnoe0cO0 OMHOUWERUA:. PA3PhIB CBsI3EH MCXKAY JaHHBIMU.

Hasuranus 8 CM/I. OT/AEJIbI OPI"AHU3ALNN-3AKA3YUNKHA
paboTaroT BBITTOJHSIFOT 3aKa3bIBAIOT
COTPYIHUKUA < [TPOEKTHI
BBITOJHSFOT CS

I/IMCIOTJ/

JIETU




" A
CML. Peanusauun. [locTonHCTBa U
HEeOJOCTaTKW

Haubonee pacnpocTpaHeHHOM M CTaHAAPTU30BaHHOM U3 peanu3anuii CM/] sBisercs
Mojzestb CODASYL. B cooTBeTcTBUH C HeMl onMcanue cxeMbl b/ ocyiecTBisieTcs Ha
sa3pike COBOL, a MaHUITyJIMPOBAaHUE JTAHHBIMH — C TIOMOIIBbIO BKJIIOYAKOIIETO S3bIKA
mporpaMMupoBaHus BbICOKOTO ypoBHS. [Ipumepom cereBori CYB/] aBnsieTca cucrema
Integrated Database Management System (IDMS).

CM/] sBnsieTcsa HamOoIee MOJHOM C TOUKH 3PCHUS peau3aluu pa3IndHbIX TUIIOB
CBS3€M U OTPAHUYECHUH LIEJIOCTHOCTH, HO OHA SBJISIETCS JOCTATOYHO CJOMKHOM 151
MPOECKTUPOBAHUS U MOJIEPKKU. B 3TOM MOjieni He o0ecnieunBaeTcs pusnyecKas
HE3aBMCHUMOCTb JAHHBIX, T.K. HAOOPHI OPraHU30BAHBI C TOMOIILIO (U3UUECKUX
cceulok. Takxxke B CM/] He o0ecneunBaeTcss HE3aBUCUMOCTD JIAHHBIX OT MPOrPaMM.
N3-3a 3TUX HEAOCTATKOB 3TA MOJIEIIb HE MOJYYHIIA ITUPOKOTO PACIIPOCTPAHECHUS.



" A
Nepapxunyeckaa mogenb gaHHbix (ML)

Hepapxuueckas MOJIEIb MO3BOJSAET CTPOUTH b/l ¢ nepapxuueckomn IpeBOBUIHOMN
cTpykTypoil. Ctpykrypa UM/JI onuchIBaeTCsa B TEPMUHAX, AHAJTOTHYHBIX TEPMUHAM
cereBoil Mogenu gaHHbix (Bepcus CODASYL). I'pynny B UM/ npuHATO Ha3bIBaTh
cecmeumom. B ocnope UM/] exut noHsATHE AEpeBa.
JlepeBo — 3TO CBA3HBIM HEOPUEHTUPOBAHHBIN rpad, KOTOPHIA HE COJIEPKUT IUKIIOB. [Ipu
paboTe ¢ JepEeBOM BBIJEISIOT KaKyl0-TO KOHKPETHYIO BEPIIIUHY, OIPEACISAIOT €€ KaK
KOPEHbB JIepeBa U paccMarpuBaOT 0000 — B ATy BEPIIMHY HE 3aXOJUT HU OJIHO pedpo. B
ATOM CJIy4yae JEPEBO CTAHOBUTCS OPUECHTUPOBAHHBIM, OPUEHTAIIHS ONPEIIEIISIETCS OT
KopHsi. JlepeBo Kak OpUEHTUPOBAHHBIN rpad) onpeaesieTcs Tak:

*MMEETCSl €IMHCTBEHHAsA 0Cc00ast BEPIIMHA, Ha3bIBacMasi KOPHEM, B KOTOPYIO HE

3aXOJUT HU OTHO PeOpo;

*BO BCE OCTAJIbHBIC BEPIIMHBI 3aXOAUT TOJBKO OHO PEOPO, & UCXOAUT

IIPOM3BOJIBHOE KOJUYECTBO pedep;

srpad HE COACPIKUT ITUKIIOB.
KoHeuHble BEPIIMHBI, TO €CTh BEPIIUHBI, U3 KOTOPBIX HE BBIXOAUT HU OJHOMW JIyTH,
HAa3bIBAKOTCS ucmbsimuy AepeBa. KoanuecTBO BEpIIMH HA TyTH OT KOPHS K JIMCThSIM B
Pa3HBIX BETBAX JEPEBA MOXKET OBITh Pa3INUHbBIM.



" J
MML. OCHOBHbIE XapaKTEePUCTUKM

I'paduyeckast tuarpamma KOHIIENITyalbHOM CXeMbl 0a3bl JAHHBIX HA3bIBACTCS Oepesom
onpeoenenus. [ Ipumep nepapxudeckoit 0a3bl JaHHBIX:

GOAKYJBTET
Mudp dakynsrera, HazBanue daxynbrera

KYPC KA®E/IPA
Homep kypca Mudp xadenpsi,
Hassanue kadenpsr
I'PYTIIA NNPEINIOJABATEJIb
Howmep rpynmbl, ['on _o0pa3oBaHus
OHO_ npenomaparens,
J1OJKHOCTB,
CTYAEHT [TactiopTHBIC JaHHBIE

Homep 3aueTHOM KHHXKKH,
OUO _crynenra, [lacnopTHbeie JaHHBIE

NUM/I He moaAepKUBACT: HeO00A3aTeJIbHbIN KJIACC YWICHCTBA U PYYHOU PeKUM
BKJIIOYEHUA 3alMCeil.



"
M. OcHOBHblIE XapaKTEPUCTUKN

[TonHeIM cuenneHHbIN K04, Onepanuu Haa gaHHeIMU. HaBuranusa B UM/,

GOAKYJBTET
Mudp dakynsrera, HazBanue daxynbrera

KYPC KA®E/IPA
Homep kypca Mudp xadenpsi,
Hassanue kadenpsr
I'PYTIIA NNPEINIOJABATEJIb
Howmep rpynmbl, ['on _o0pa3oBaHus
OHO_ npenomaparens,
J1OJKHOCTB,
CTYAEHT [TactiopTHBIC JaHHBIE

Homep 3aueTHOM KHHXKKH,
OUO _crynenra, [lacnopTHbeie JaHHBIE

OCHOBHOM HEJIOCTATOK: AYOJIMPOBAHUE JAHHBIX.



" JdE
Moaenun naHHbIX

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

m  PensunoHHas mogenb aaHHbix (PM[L); Oracle, DB2, MS SQL Sér\grl}maﬂle
MS Access, Firebird, JINHTEP. - TII moKoeH e

m  [epapxnyeckass mogenb gaHHblx (MML); cnctema IMS (Informaa}on Management

m  Ob6bekTHo-pensaumoHHaa moaernb agaHHbix (OPMA).

CtaHgapt SQL-3 (SQL-2003). Oracle (c Bepcum 8.0), DB2, Informix, PostgreSQL
SQL Server 2008 n gp.)

m  OObeKTHO-opueHTUpoBaHHaa Mmogenb gaHHbix (OOM[). O2, GemStone, Iris n ag.
Ctanpgapt ODMG 3.0 (Object Database Management Group).

v
m  MHoromepHble 6a3bl AaHHbIX.

m [loTOKOBble ©a3bl AaHHBIX.



