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1 ABTOMaTH3MpOBaHHbIC HH(POPMALNMOHHO — YNPABJSIOIIHME CHCTEMBbI

(ANYC)

1.1 UudopmannoHHblii 0aHK JaHHBIX. ABTOMATH3HMPOBAHHbIE OAHKH

JaHHBIX

B Hacrosmiee BpeMs  MONYYWIM DPACHPOCTPAHEHHE PAa3IM4YHOIO poja
aBTOMaTHYeCcKue cucrteMbl. Kaxaas M3 Takux CUCTEM pean3yeT creuu(uuecKui
HaOoOp 3amad U QYHKIHUI, KOTOPHIE KaK pa3 M OMPEACNAIOT CTPYKTYpPY CHUCTEMBI,

arrmapaTHbIE CPEJICTBA U MMPOTPAMMHBIE CPEACTBA ITOM CUCTEMBI.

ACVYII

N

ACY mex 1 ce- ACY nex 2 CAIIP .. ACHH

ACVTII 1 .. ACYTII

OACY — orpacneBast aBTOMaTU3UPOBAaHHAs CUCTEMA YIIPABJICHUS.

ACYII — aBroMaTU3UpOBAaHHAs CUCTEMA YIPABIICHUSI PEIIPUITHS.

ACYTII — aBTOMAaTU3MpOBAHHAS CHUCTEMA YIPABJIEHUS TEXHUYECKOTO
rporecca.

CVYT AJI — cuctema yripaBieHus THOKOW aBTOMATU3UPOBAHHON JTMHUH.

CVI'AIl — cucrema ymopaBieHUss THOKOTO aBTOMATH3UPOBAHHOTO

MPOU3BO/JICTBA.



ACY 1ex 1

CVYTAII

CVTAJ 1 CVYTAJI2

B pamMkax KaxIoro Tuna aBTOMATHU3WPOBAHHBIX CUCTEM OOBIYHO MOKHO
BBIJICIUTD TENBIA PAJl TaK Ha3bIBa€MbIX (YHKIMOHAJIBHBIX MOJCUCTEM, KOTOPHIC
pean3yoT KOHKPETHBIE 33]]au MO YIPABIECHUIO OOBEKTOM.

Hanpumep, B pamkax ACVYII moxno Beiaenuts noacucreMel — OKIIL, BY,
YK, MTC, CuPII, YuOIl, ...

OKII — omepaTBHO KaJleHAAPHOTO IIJIAaHUPOBAHUS

BY — Gyxrantepckoro y4yera

YK — yuera kaziposB

MTC — maTepuanbHO TEXHUYECKOTO CHa0XKEHUs

CuPII — cObITa U peanuzaiuu NpoayKIIuu

YuOIl — ynpaBneHus v ONepaTUBHOTO MIJIaHUPOBAHUS

B pamkax ACYTII Beigensitorest noacucremsl — CullOU, PuClIl, OP, ...

CullOU — cbopa u nepBuuHO# 00paboTKK UHPOPMAITUN

PuCII — perynupoBanus U CTaOMIM3ALUU TAPAMETPOB

OP — opranuzanuu pexuMoB

Kpome (GyHKIMOHATBHBIX MOACUCTEM HMEIOT MECTO 00ecleynBaroe
noacuctemMbl. C UX MOMOUIBI0 OOECHEYMBAETCS HOPMaIbHOE (PYHKIIMOHHUPOBAHUE

cuctembl. Moryt Bkimtouats — [10, MO, TO, ...
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IO — nporpamMmMHoe obecniedeHue

MO — undopmannonHoe odecrneyeHme

TO — TexHuueckoe obecreueHme

JIro6as nadopmarmonnas cucrema coaepxxut NO.

Kaxnas w3 (yHKIMOHAIBHBIX TOJICUCTEM UCIHOJIB3YEeT Ty WIM HHYIO
uHpopmanmro 00 o00BekTe (TmpeaMeTHON o00JacTh) B paHEe CO3/JAaBaeMbIX
aBTOMATU3MPOBAHHBIX CHCTEMax 7Ta HWHGOpMANMs XpaHWUIAch OOBIYHO B BHIIE
MacCHUBOB JaHHBIX, KOTOPbIE€ M HCIOJIb30BAIUCh MPOrpaMMaMH TOW WM HHOU
(GYHKIIMOHATBHON MTOJICUCTEMOM.

Bonee mepcrnekTUBHBIM B HACTOSIIIEE BpeMsl CUUTAETCS MOAXOJ Korja B
paMKax aBTOMaTU3UPOBAHHOM CHCTEMBI BBIJEISIETCS ClielMalibHas 00eCIeunBaroIIast
noacuctema (MO), B KOTOpON KOHUEHTPUPYETCS BCA MH(OpMalMs U U3 KOTOPOM
(GyHKIHMOHATIBHBIE TOJCUCTEMBI MOTYT IMOJy4YaTh JaHHBIE HEOOXOIUMBIE NJisi €€
dbyHkuuonupoBanus. Japom takoit obecneunBatoiiei nojacuctemsl (MO) sBistores
aBTOMAaTU3UpOBaHHbIC OaHKU AaHHBIX (ABJI).

Paccmotpum npumepst ACYIT u ACYTIL

IIpumep 1. Paccmorpum ACVYII npeanpusitusi ¢ BBIACICHUEM MOACUCTEMBI.
JI71s1 TaKOM CHCTEMBI HIMEIOT MECTO CIICTYIOIINE OCOOCHHOCTH:

1. TIlpeobnamaroT 3amauud Wik (QYHKIMH CBS3aHHBIE C  OOJIBIIUM
KOJIMYECTBOM PaCUETOB.

2. Ctpykrypa XpaHumMoW HHGPOPMALUU HE OTIWYACTCS  OOJIBIION
CJIO’KHOCTBIO, HO 00BEMEI €€ BEJIUKH.

3. HMmeer wMecTo >KECTKO 3aJaHHBIA TEpeYeHb 3alpoCoB, KOTOPHIC
onpeneNstoTcs QyHKIUIMU aBTOMATU3UPOBAHHON CHCTEMBI.

4. HudopmanmonHas mnoacucTeMa J0JKHA (OPMHUPOBATH JTOKYMEHTHI U

OTYETHI C 33IaHHBIMU (hOpMaMHU.
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AC.

Cneundukon takoro poga cuctembl ACYTII siBnsieTcs cneayrouee:

1.Jomken ObITh OOECHEYeH BBICOKO ONEPATUBHBIA PEXKUM pabOTHl B
peanbHOM MaclITade BpEMEHHU.

2.Hanuuue CIOXHBIX PacyeToB Uil peaanu3alud MOACIUPOBAHUS MTOBEACHUS
00BEeKTa U BBIPA0OTKE MPAaBUIIBHBIX YIPABISIOMINX BO3ACHCTBUM.

3.bosibi10# 00bEM BEIYUCIICHUH.

B o6mem ciiyqae ABJ] — 1o moacucrema AC BKIIIOYaroIas B CBOM COCTaB
KOMIUIEKC CHELHMATbHBIX METOJOB M CpeACTB ( MaTreMaTHYEeCKHX, TEXHUYECKHUX,
NPOTrPAaMMHBIX, JIMHTBUCTHYECKMX M OPraHU3alMOHHBIX ) JJs MOAJEPKKU
JTUHAMUYECKON MH(OPMAITMOHHONW MOJIENIH MPEAMETHON 00JacTH C IENIbI0 PelIeHuUs
3aJlay yNpaBJIEHUs WU OOCTYKUBAHUS IOTPEOUTEIIEH.

OO6b1yHO Kk AB/] ipenbsaBIAOTCS TPeOOBAHUS:

1.Cucrema [OJDKHA YAOBJIETBOPSATh HH(MOPMALMOHHONW MOTPEeOHOCTH
MOJIb30BATES.

2. Cucrema aomkHa oOecneuMBaTh 3aJlaHHBIM ypOBEHb JIOCTOBEPHOCTH
XpaHsencs: THHOPMAIIHH.

3. Cucrema goimkHa obecneyrBaTh TPeOyeMyro MPOU3BOAUTENILHOCTh MpU

o0OpaboTke 3ampoca.
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4. Cuctema noKHA oOecrnedrnBaTh JOCTYI K JaHHBIM I0Jb30BaTeed B
COOTBETCTBHUH C UX MOJTHOMOUHUSMH.

5. Cucrema noikHa obecrneunBaTh YJ00CTBO 0OpaIlleHHs I0JIb30BATENS 3a
uHpOopMaIren.

6.Cucrema JO/DKHa OOECeunMBaTh BO3MOXHOCTb PEOPraHu3alud U

pacuIMpeHus.

1.2 Undopmannonnbie cucTeMbl. OCHOBHbIC IIOHATHS.

1.2.1 Uudopmanus u JaHHBIE.

B oxkpyxaromemM Hac MHupe HUMEIOT MecTo JuO0 (u3MYEecKHe Tema, JU0o
¢uznueckue noins. [locneqnue HaxXoAsITCS B COCTOSTHUM HENPEPBIBHOTO M3MEHEHUS,
KOTOpBIE COTIPOBOXAAIOTCSI OOMEHOM DSHEpPrueid M BbBIIACICHUEM CHUTHAJIOB B
okpyxatomei cpeae. [Ipyu B3auMoAEMCTBUU 3TUX CUTHAJIOB C JAPYTUMU TEIAMH WA
00BEKTaMU, B MOCJIEIHUX TAKK€ BO3HUKAIOT ONPE/CICHHbIE U3MEHEHUS UX CBOWCTB
WJIM COCTOSIHUM. DTO M Ha3bIBAETCS PETUCTPALEld CUTHAJIA.

OTU U3MEHEHUs MOXHO HaOJoJaTh WM U3MEpATb. B pesynbrare 3TOrO
npouecca oOpa3yroTcsi AaHHble. J[aHHbIE — 3TO 3aperuCTPUPOBAHHBIE CHUTHAJBI.
JlanHble HecyT B ceOe MH(pOpMauIo O COOBITUSX PEaTbHOrO MUpPa, OJTHAKO OHU HE
TOKJECTBEHHBI HH(POPMAIUH.

[Ipeanonoxum, 4YTO HYKHO OLIEHUTHh IOKa3aHUs OeryHa Ha 3aJlaHHOMN
quctaHiuuu. Ecii ecTh CeKyHIoMep, TO MOXHO 3a(UKCUpOBATh HayajdbHOE U
KOHEYHOE BpeMs. B urore Mbl 3amepsieM BEIMUMHY NEPEMEILLECHHS CTPEJIKH 3a BpeMs
npobera. OTo M ecTb peructpauus AaHHbIX. OJHAKO UIsI TOTO 4YTOOBI JAHHBIE O
NEPEeMEIIEHUH CTPEeNKU Jald HMHPOpMAIUIo, HEOOXOAMMO HalW4YMe METOoJa
nepecyeTa OAHON (PU3MUYECKON BEIMYMHBI B IpYryro. Bo mepBbIX, sl 3TOr0 HY>KHO
3HATh 1IEHY JEJICHHUs IIKaJIbl CEKyHJAOMEpa, a BO BTOPBIX HYXXHO 3HATh, Kak

YMHOKACTCS IEHA ACJICHUA Ha YHUCJIO JCIICHHA (MCTOI[BI YMHO)KCHI/IH).
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[Ipenmonoxum, y Hac ecte paauonpuemMHuk. lIpocimymmsas nepenady Ha
HE3HAKOMOM SI3BIKE MBI PETUCTPUPYEM 3BYKOBBIE [JaHHbIC, HO HE I0Jy4aeM
MH(POPMAIIMIO TaK KaK HE BJIAJIEEM METOAOM IIPeoOpa3OBaHusl JaHHBIX B U3BECTHBIC
HaM mMOHATUSA. Ecnm ’xe Mbl 3amuiieM mnepefadyy Ha MarHuTopoH W TOMPOCHUM
NEPEeBOJUMKA, TO OH BIAaJesl METOJIOM IEPEBOJAa MOXKET M3BJIE€Ub MH(YOpPMALMIO U

H3JIOKUTH PE3YJIbTAT HA IIOHATHOM HaM A3bIKC.

Nudopmanus — 3T0 NPOAYKT B3aUMOJEHCTBUSA JAHHBIX U aJ€KBAaTHBIM UM
METOJIaM.

Onpenenenue He SBISIETCS €OWHCTBEHHBIM. B Hacrosmee BpeMs HET
CTPOTOr0 OOILENPU3HAHHOTO OIpeAeIeHUs] UH(POPMALUU, XOTS UMEIOTCS PA3INYHbIC
noHsatTuss o0 wuHpopmanuu. [lpuyem oka3piBaeTcs, 4YTO B pPa3HbIX HAY4YHBIX
JUCLUIUIMHAX 3TO IOHATHE WHTEPIPETUPYETCsS IOo-pa3sHOMYy. B pesynbrare MoXker
OKa3aTbCs, YTO IOHATHE BBEACHHOE B paMKax OJHOW HAay4YHOW AUCLUILIMHBI ILIOXO
MOAXOJUT ISl IPYrod. B 4acTHOCTH B IMTEpaType MO €CTECTBEHHBIM HAyKAM MMEET
MECTO MpeACTaBIeHNE 00 MHPOPMAIUN KaK O COBOKYITHOCTH JIaHHBIX MOBBIIIAIOLINX
YPOBEHb 3HAHUW 00 OKpyXkaroleM Mupe. Takoe omnpeaesneHue sl AUCIUIUIMH, KakK
MH(POPMAILMOHHO TEXHUYECKOE, MH(POPMAIMOHHO HAy4yHOE, HE MOAXOAUT, TaK Kak
OCHOBBIBACTCS Ha TAaKOM IIOHATHM Kak 3HaHue. B Toxe Bpems cpencrsa
BBIYMCIIUTEILHON TEXHUKUM CIOCOOHBI 0€3 ywacTus uenoBeka oO0pabaTbiBaTh

I/IH(I)OpMaI_[HIO 0 KaKoM 1100 3HaHUW WJIM HE3HAHUU p€un HC UICT.

1.2.2.CBoiicTBa uH(popmanuu

1) JIuHamuyecKkuil Xxapaktep WHPOpPMAIUH, T.e. HHPOPMAIIHS HE SBISCTCS
CTaTUYECKUM 00beKTOM. OHa H3MEHSETCS BO BPEMEHU U CYIIECTBYET TOJBKO B
MOMEHT B3aMMOJEHCTBHS TaHHBIX U METOAA.

2) OOBEKTUBHOCTh M CYOBEKTUBHOCTh HMH(MoOpMarmu. J[aHHBIE caMu 0
ceOe SBIAIOTCS OOBEKTUBHBIMM, T.K. OHHU SIBIISIIOTCA PE3YJIbTaTOM pPETUCTPALUU

0OBEKTHUBHO CymECTBYIOIINX CHUIHAIOB. B Toxe BpEMsa MCTOJAbI ABJIAIOTCSA
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cyObekTUBHBIMH. HO TOT  MeTOn, KOTOpBIA HCHONB3yeTcsl A 00paboTKu ¢
JTAaHHBIMHU, MOXET OBITh CYOBEKTUBHBIM, €CITH JIPYroi paboTaeT ¢ TEMH K€ JaHHBIMH.
Bonee 00bEeKTHBHON MPHUHATO CUMTATh MH(OpPMALMIO, B KOTOPYIO METOJbl BHOCAT
MEHBIIIE CYOBEKTUBHBIX FJIEMEHTOB.

Tax, Harpumep pe3ynbTaT HaOMOACHUST (POTOCHUMKA KAaKOTO JUO0 00beKTa
naet 0oJiee O0BEKTUBHYIO MHPOPMALUIO, UEM PE3YJIbTaT HAOIIOAEHNUS PUCYHKA 3TOTO
e 00BeKTa.

3) TIlomnora wHpopmanuu. I[lomHora wHpOpMamMu BO  MHOTOM
XapaKTepu3yeT KauecTBO MH(POPMAIMU M OMpeNesieT JTOCTATOYHOCTh JAHHBIX IS
NPUHATHS PEIICHUSI.

4) JlocroBepHocTh wuH(popMmanuu. JlaHHBIC BO3HHKAOT B  MOMEHT
pPETUCTpALINK CUTHAA, HO HE BCE CUTHAJIBI SBISIOTCS MOJE3HBIMU, T.€. BCET/Ia MMEET
MECTO KaKOW-TO YpOBEHb IMOCTOPOHHUX CHUTHAJIOB. B pe3ynbpTaTe moje3Hble JaHHbIC
COIPOBOXAAIOTCSI  ONPENEICHHBIM YPOBHEM MH(OPMAIMOHHBIX IIyMoB. [lpum
YBEJIMYEHUN YPOBHSI IIYMOB JOCTOBEPHOCTh MH(pOpManuu cHuxkaercs. M B TakoM
cillydyae JUIsl IMOJIyUY€HHUs TOTO € KOJIMYecTBa HMH(OpPMAllMM U TOrO K€ CUTHala
HEOOXOJMMO UCIOJIb30BaTh JMOO OOJIbLIE MaHHBIX, JUOO0 Oo0Jee COBEpIICHHbIE
METO/IbI.

5) AnexkBaTHOCTh MHPOPMAIIMH — 3TO CTEIEHb COOTBETCTBUS PEATbHOMY
MPOIIECCY WIH OOBEKTY.

6) HocrtynHocTh MH(MOpMAIMU — 3TO Mepa BO3MOXKHOCTH MOJIYYHTH TY
win uHyro uHpopManuioo. Ha cTemeHb MOCTYMHOCTH BIUSIOT OJHOBPEMEHHO U
CTETIEHb JOCTYMHOCTH K JaHHBIM W JOCTYIMHOCTh K aJ€KBATHBIM METOAAM ISl MX
UHTEPIIPETALINH.

7)  AKTyaJbHOCTh MH()OPMAIIMU — CTENEHb COOTBETCTBHUS MH(OPMALIUU
TeKyleMy MOMeHTy. Ilockoiibky HH(pOpPMAIMOHHBIE TPOLECCH MPOUCXOIAT BO
BPEMEHH, TO aJleKBaTHas M JOCTOBEpHAas, HO YycTapeBilas WH(GOpMaLUs MOXET

IIPpUBOOUTD K OIIMOOYHBIM PECIICHUSM.

1.2.3 Hocureiu JaHHBIX U 00Pad0OTKA JAHHBIX
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B nacmosawee epema ucnonv3yromcsa 6 Kavecmee Hocumeseil OAHHBIX:
oymaza, macHumHule OUCKU, KOMRAKmM OUCKU (Oonmuueckue), noJaynpoe0OHUKOBA
navams, ¢aewv oucku u m.0. Ux moxcno oxapaxmepus3osamsv no cieodyiouum
Kpumepusam:

1. Pazpemaromiasi cnocoOHOCTH(IIJIOTHOCTD 3aMMUCH JAHHBIX HA HOCHUTEIIE)

2. JluHammdeckuid auama3oH: In(max/min) perucrparyu curHaia

Onepanuu ¢ JgaHHBIMH: TNpeoOpa3oBaHMsl W3 OJHOTO BHAA B JAPYrod C
MOMOIIBIO Pa3HBIX METOI0B 00PaOOTKHU JAHHBIX, IPU TOM MOKET UCIIOJIb30BAThCA:

1) COop nmaHHBIX, T.. HAaKOIUICHHE WH(GOPMAIMU C IENbI0 00CCIICUCHUS
JIOCTATOYHOM €€ MOJHOTHI IJIs IPUHSTHUS PELICHUS;

2) dopmanm3anysa JaHHBIX, 3TO TPUBEICHUE TAaHHBIX, MOCTYHAIOIIMX OT
pPa3HBIX MCTOYHUKOB K OJHOM (hopme, 4yTOOBI CeNlaTh UX COMOCTAaBUMBIMU MEXY
co0oii;

3) ®unpTpanys AaHHBIX, 3TO OTCCUCHHUE HEHYXKHBIX JAaHHBIX, B KOTOPBIX
HET HEOOXOJUMOCTH TPHU NPUHITHH PEUICHUS, TMPU 3TOM JOJKHA TMOBBIIIATHCA
JIOCTOBEPHOCTH U aJIeKBATHOCTh JIAHHBIX, & YPOBEHD IIIyMa CHUKATHCS;

4)  CopTupOBKa, yIOpsI0YeHHE TaHHBIX 110 3aJaHHOMY MPU3HAKY, C IO
MOBBINICHUS YA00CTBA UCIIONB30BaAHNUS, U TIOBBIIICHUS TOCTYITHOCTH HHGOPMAIIHH;

5) ApxwuBainms, opraHu3anys XpaHCHUs JaHHBIX B yI0OOHOW KOMITAKTHOM U
JIETKO JOCTYHHOM (opMe, MPU 3TOM JOJDKHO 00€CTeunBaThCsl CHUKEHUE 3aTpaT Ha
XpaHEHHUE;

6) IIpeoOpa3oBaHMe JaHHBIX, IEPEBOJ] JAHHBIX U3 OJHOMN (POPMBI B IPYTYIO,
WJIU U3 OJTHOM CTPYKTYPHI B JIPYTYIO;

7) TpaHCIOpTHpPOBKa JJaHHBIX, MPHEM M Iiepejavya JaHHBIX MEXIy

y4aCTHUKaMHU WH()OPMAITMOHHOTO MpoIiecca
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1.3 Undostornyeckuii u gaTajiornyeckuii acnekrsl npoexktuposanusi AUC (AB/I)

1) To, yto MBI UMeeM B BHUJAE AAHHBIX 00 OOBEKTE WIM O IMPEAMETHOU
obmactu, B OBM, MoXeT, IpHU HCIOJB30BAHUM OMPEJEICHHBIX METOJOB CTaTh
uHpopMaluer, T.e. MPUOOPECTH CMBICIOBOE conaepkaHue (ceMaHTHKY). Eciu
¢ukcanus curaina o6 o0bEKTe OCYLIECTBISIETCS €CTECTBEHHOTO SI3bIKa, TO IaHHBIE U
UX CEMaHTHKa (PUKCUPYIOTCS COBMECTHO, HO €ciHM ucnoib3dyercs OBM  mis
OTOOpaKEHHUsI COCTOSHMS TaKOro OOBEKTa, TO B HEM OOBIYHO JaHHBIE M HX
MHTEPIIpEeTalns pa3/esieHbl, Hal[pUMep PaclUCaHue CaMOJIETOB, T/I€ MIaNKa TaOIUIIbI

CCTb CCMaHTHKa (I/IHTCpHpeTaHHH), a 3allOJIHCHHC (bOpMI)I — JAaHHBIC!:

Ne Bpems [TynkT ITyHKT Ha3HAUYECHUS
peiica BbLIIETA OTIIPABJICHUSA

128 12:47 MockBa Amnana

324 10:15 MockBa HoBopoccuiick

763 17:38 Amnama MockBa

841 18:10 HoBopoccuiick Mocksa

DTO CBSI3aHO € JBYMSI IPUYUHAMMU:
1. OBM He uMenun W HE HMEIOT [JOCTATOYHBLIX BO3MOKHOCTEH IUIA
00pabOTKH TEKCTa Ha MPUBBIYHOM SI3bIKE;
2. Ilamsate OBM cpaBHUTENBHO JOporas, W TOITOMY CEMaHTHKa
BO3JIaraeTcsl Ha IMOJIb30BATENS, a XPAHIATCA TOJBKO AaHHbIe. [Ipruem mosb3oBaTenb

MOKET HE CaM MHTEPIPETUPOBATH JaHHbIC, a pa3paboTaTh JJI STOTO MPOrPaMMY.

2) Ilpumep: mycTh UMeeTCs HEKU OOBEKT, WIIM HEKasl MpeAMETHas 00J1acTh,
uHboOpMaIlMsi O COCTOSIHUM  KOTOPOrO  TPEACTAaBIsI€T HMHTEPEC U €CThb
nH(OpPMAIMOHHAS CUCTEMA, CIIOCOOHAsI BOCIPUHUMATh (PErUCTPUPOBATH) CUTHAJIBI O
COCTOSIHUM OOBEKTa U (PUKCHUPOBATh MX B CBOEW mamsATh. B Takom ciyuyae gaHHbIE
MOXHO oOIpeaenuTb, kKak uHpopmaruio o0 oowekre (I10), 3aduxcupoBaHHy0 B
omnpenesieHHoW ¢dopme, NPUTrOAHOW JUIsl JalbHeWIer o0padoTKH, Mepesadud u

XPaHCHMUS.



ITonw30BaTenb

00bekT(I10)

[Iporpamma

[Ipu co3manmu ABJl mMeroT MecTo HWH(OJIOTHYECKHH M JaTaJOTHYeCKUi
aCIEKThI IPOEKTUPOBAHUSI.

Nudonornueckniit — ymoTpediaseTcs TpPH PACCMOTPEHHH BOIPOCOB
CBSI3aHHBIX CO CMBICJIOBBIM COJIEp’)KaHHEM JaHHBIX HE3aBHCUMO OT HX CIIoco0a
MpEACTAaBICHUS] B MaMsaTH cucteM; W npu co3ganun AWMC Beiaensercs stan
MH(OJIOTMYECKOro MPOEKTUPOBAHUS, B €T0 paMKaX PEIIAIOTCS CJIEAYIOIINE OCHOBHBIC
BOIIPOCHL:

— 0 Kakux OOBEKTaX WM SBJICHUSX pEalbHOrO MHpa TpedyeTcs
HaKarmBath U o0padaTeiBaTh nHPopMario B AUC;

— KaKue€ OCHOBHBIE XapaKTEPUCTUKU OOBEKTOB U KAKHUE B3aUMOCBS3U
JTIOJKHBI OBITH YUTEHBI B UH(POPMAIMOHHON CUCTEME;

— yrounsiercs BBojguMbie B C moHaTHs 00 00BEKTax, X XapaKTePUCTUK
Y B3aMMOCBSI3H.

[Ipu paranorudyeckoM MNPOCKTUPOBAHUHU HCXOISIT M3 BO3MOXKHOCTEH
UMEIOIINUXCSL CPEJICTB BOCIPHUATUS M XPaHEHHs, a TakKe oOpabOTKH TaHHBIX IJis
pELICHUS CIECIYIOIIUX BOIPOCOB:

— pa3pabOTKU COOTBETCTBYIOMMX (POPM MpECTABICHUS JaHHBIX;

— Tpu BBIOOpE MojeNed M MeToja MpeACTaBICHUS W MpeoOpa3oBaHUS
JTAaHHBIX;

— npu  GOPMYIHpPOBAHUM  TPABWI  CMBICIIOBOM  WHTEpPIpETalun

IMOJYYCHHBIX JaHHBIX.

2 Cucrems! ynpasienusi 6azamu gannbix (CYB/)
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2.1 Housitus B/1, cucremsl ynpasiaenusi B[ (CYB)

Ha nepBbix nepuonax pa3pa®otku u BHenpeHus AuC, B UX IPOrpaMMHOM
00eCrieueHNN MCNOJIb30BAJICSA TaK Ha3blBaeMbl Mo3ajauyHblii moaxox. Ilpu Takom
MOJIXO0JIE, TP CO3/IaHUH CIOKHBIX AC BO3HHUKAIOT TPOOJIEMBI:

—  U30BITOYHOCTH JJAHHBIX;

—  CJIO)KHOCTh BHECEHUS M3MEHEHHI B HMCXOJHbBIE JAHHBIC, TaK KakK MpHU
KOPPEKTUPOBKE JTaHHBIX ISl OJHOW MPOrpaMMmbl, HEOOXOIMMO KOPPEKTUPOBATH H
JUISL IPYTUX TIPOIPAMM;

— TaKk KaKk MMEET MECTO B3auMOCBS3b MEXAY CTPYKTYpOH HaHHBIX W
TEKCTOM IIPOTrpaMM, TO U3MEHEHUE B OPraHU3alui WIA CTPYKTYpEe JaHHBIX IPUBOIUT
K HEOOXOIMMOCTH U3MEHEHUS U CaMMX IPUKIIAIHBIX IPOTrpam;

— mobas AC sBisieTcss pa3BUBAIOIIEHCSA, a IPU 3TOM BHEIPSIIOTCS HOBBIC
IIPOrpaMMBbl, B KOTOPBIX €CJIHM JAK€ HCIIONb3YETCS PaHEe MPUMEHSIOUIUECS JaHHbIE,

UX BCE PABHO HEOOXOJIUMO BKJIIOUUTHh B HOBYIO BEPCHIO MPOTPAMMEBI.

Ovyukmuu [10 AC
) e N
= L D, ™ oy =
\ Y,
T10 e A
™ L D, ™ 01, =
=z
\ Y,
e N
= s | s ™| I, =
\ Y,

Kpome HHUX ecTh U Apyrue HEeJOCTaTKH, KOTOPHIE CTUMYJIMPOBAJIHN MOSBIICHUE
HOBBIX TTOJIXO/IOB K OPTaHHU3aIMN JaHHBIX:

1. MWHrerpamus ®W UEHTpaJM3alys JaHHBIX, KOrJa BCE JaHHBIC
HAKalJIMBAIOTCS, 00pabaThIBAIOTCS M XpaHATCS I[EHTPaIU30BaHHO, CO37aBas
JTUHAMAYECKH OOHOBIIAIONIYIOCS HH(GOPMAITMOHHYIO MOIEINb MPEAMETHON 00JIaCTH.

2. OOecrnieueHre HE3aBUCUMOCTH MPUKIIATHBIX TPOTPaMM U CaMUX JAHHBIX.
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Peanmaunﬂ 9THUX IMPUHOMUIIOB B TOM WJIM MHOM BHJC IIPUBOJIUT K CO3AAHHUIO

SIUHOTO JJIs1 BcexX 3anad (MpuKIagHbiX) Oyioka (0a3bl) JaHHBIX, a BO-BTOPBIX — K

CO3JJaHHUIO ITaKCTa YIPaBJKIOIMX IIPOrpaMM IJII MAHUITYJIMPOBAHUS 3TUMU

JaHHBIMMU.

Takum oOpazoM u3 cocraBa mpukiaaaHsix nporpamm IIII; u Iy AUC,

UCITIOJIb3YEeTCs M03aaunblil moaxo B cocrae AMC, moctpoeHHas Ha OCHOBE OaHKa

nanHbiXx. Bo-mepBeix B b/l BkimtoueHbl camu gaHubie [;...JAn. ®parmentsr 111,

o0ecrneunBaoIIe MaHUYTUPOBAaHUE JaHHBIMHU Kak Obl BKiIoueHbl B coctaB CYB/]

H, HAKOHCI, CaMM IPHUKIAAHBIC ITPOTrpaMMbl, OCHOBAHHBIC Ha HOBOM IIPHWHIIUIIC. N3

HHX OCTAIOTCA TOJIBKO TC, KOTOPBIC IIOAACPKUBAIOT AJITOPUTM KOHKpGTHOP'I 3aJda4H.

2.1.1 llpeumymectBa AUC, na ocnoBe ABJI.

ITo CpPaBHCHHIO C TPAAUIIHUOHHBIMHU I103aJd9YHBIMHU ITOJAXO0JaMH, KOrJa KaxK10¢€

IIPUITOKCHHUC o0ecIreyeHo MOHOIIOJIbHBIMH (baﬁHaMI/I. HCHTpaJ'II/BOBaHHOG

YHOpaBJICHUC UMCECT CIICAYIOINNC ITPCUMYIIICCTBA!

1)

2)

3)

Cokpartiearue U30bBITOYHOCTH XPaHUMBIX JIaHHBIX, TO €CTh B 3TOM ClIydac
MOET OBITh o0ecrmeueHa MHHHMAJIbHO HEoO0XoauMas H30BITOYHOCTD
XpaHCHMS TaHHBIX. Eciu ke BeISIBIAETCS (haKT MCTIOIB30BAHMS HECKOJIBKUMU
[T omHWMX JAHHBIX, TO TaKWE JAHHBIC 3aHOCATCS W XPaHATCS B OJHOM
AK3EMILISIpE (KpOME pe3epBa).

YcrpaneHue  TPOTUBOPEYMBOCTH  XpaHUMBIX — AaHHBIX.  CreacTBueM
YCTpaHEHHs] M30BITOYHOCTH JIAHHBIX SIBISIETCS YCTpaHEHUE BO3MOXKHOCTHU
YCTpaHCHHS TPOTHBOPEYMBOCTH OJHHMX M TEX € JAaHHBIX B Pa3IMYHBIX
MIPUIIOKCHUSX.

MHOroacnekTHOEe HCIOJb30BaHUE JAaHHBIX, TO €CTh IIEHTPaJIU30BaHHOE
yOpaBJICHWE B TIOJIHOW Mepe II03BOJISICT  peajnu30BaTh  MPUHIIUII

OJHOKPATHOI'O BBOJAA AAHHBIX 1 MHOI'OKPATHOI'O MCIIOJIb30BAHUA JdHHBIX.
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4) BO3MOXHOCTh COOJIIOJICHUS CTaHIApPTOB. B  Hacrosmiee BpeMs IpH
npoektupoBann AWC yduTHIBAIOTCS KOPHOPATUBHBIE, BEIOMCTBEHHEIE,
MIPOMBIILICHHBIE U HHTEPHAIIMOHAIBHBIE CTAHAAPTHI.

5) ObecnieueHne BO3MOXKHOCTH CAHKIIMOHMPOBAHHOTO JOCTYNA K JIaHHBIM.
WNHTrerpanust NaHHBIX MPUBOJUT K TOMY, YTO HAHHBIE, HCIIOJIb30BaHHBIC
pa3HBIMU TMOTPEOUTENSIMU, XpAHATCA Ha OOIIMX HOCUTEISIX U MOTYT
IepeceKkaTbcss CaMbIM Pa3IMYHBIM 00pa3oM. OTHM CaMbIM TOBBIIIAETCA
BO3MOKHOCTh JIOCTYIIa K CEKPETHBIM JAHHBIM U T.II., @ TAKKE€ BO3MOKHOCTh
HEIPETHAMEPEHHOI'O0 MCKaXEHUSl JaHHBIX. L[eHTpann3oBaHHOE YIpaBIIECHUE
AT BO3MOXXHOCTb JUISl: - Pa3jMYHbIX I0Jb30BATEECH; - pa3HbIX THIIOB
JIOCTYTIOB (YT€HHME, 3aluCh); - pa3HbIX HAOOPOB JAHHBIX YCTAHOBUTH
pa3InyHble MEXAHWU3MbI 3aIHTHI.

6) Bo3MoxxHOCTH OOECIeYeHUs] LENOCTHOCTH JaHHBIX. 3ajadya Oo0ecreueHHs
JAHHBIX ~ COCTOMT B  OOECHEYEHUM WX MPAaBWIBHOCTH, TOYHOCTH,
nocroBepHocti mpu  xpanenuun B bJl. Hampumep, ecom Bl ACY
yauBepcuteta cryaeHT JAI'TY umeer mo ¢usuke onenky '7', To cucrema
MOKET BBISIBUTH TaKO€ MPOTHUBOPEYUE W MH(POPMHUPOBATH IMOIB30BATENS O

HAJIMYUU OIIUOKH.

2.1.2 HezaBucuMOCTh JaHHBIX

[Ipexne, yeM paccmaTpuBaTh HEOOXOAUMOCTh OOECIICUCHHS] HE3aBUCUMOCTH
JIAHHBIX, BBEJIEM TEPMUHBI:

XpaHuMoe MoJie — HaUMEHbIIAs €IMHUIA XPAHUMBIX B TAMATH KOMIIbIOTEpA
JTAHHBIX.

XpaHumMas 3anuch — HA0Op CBSI3aHHBIX XPAHUMBIX TIOJIEH.
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AUC

"
CYBJ
B
\
T, Ty,

Wudonornyeckuit 3Tamn mnpoeKTUPOBAHHUSL.

b1 «CtyneHTh»

Ha »stamne HH(i)OJIOFI/I‘IGCKOFO IMPOCKTHUPOBAHUA IJIA OIIMCAaHHA HpGIIMGTHOﬁ

obJsiacTu HanboJIee YacTO UCIOJIb3YETCA TAKOE HAMMEHOBaHUE, KaK Ta0IuIa.

@aiin «CTyaeHTHI» panumas sammck (X3)

—

Damvunust | Toxg | Anpec
VBano |1982 [Mocksa ¥
TlerpoB  [1983 | PoctoB

= i\ N

B cucremax, ormmuasix ot ABJl, 0OBIYHO JIOrMYecKas 3amuch COBMIAIACT C
XpaHUMOW 3aNUChI0. B CBSI3M ¢ 3THM, BCAKHE KOPPEKTUPOBKH XPAHWUMBIX JTaHHBIX,
HEOOXOJIMMOCTh B KOTOPBIX MOXXET BO3HHMKATh MPU IKCIUTyaTallud, HE MPUBOIAT K

HEOOXOJMMOCTH KOPPEKTHUPOBKU JIOTHYECKUX 3alUCeH, YTO SBIIIETCS BechbMa

HCXKCJIAaTCIbHBIM.

K3EMIUIAP XPaHUMOM 3aIllucu

/MHO)K@CTBO 9K3EMIUIAPOB




17

Paccmotpum acnektsl xpanenusi ®bJI, koTopsie MOTYT OBITH W3MEHEHBI B
pe3yNbTaTe T€X WM UHBIX OOCTOSITENIbCTB.

1.) TlpencraBieHue YHCIOBBIX JaHHBIX. YHCIOBOE TOJE MOXKET XPAHUTHCS B
pa3InuHBIX (popMaTax: CUMBOJILHOM, JBOMYHBIX U T.II.. [Ipu 3TOM pa3paboTuuk miu
anmuaucTparop OB/l 1oKeH B KaXK10M KOHKPETHOM CIIydae ONpPECIINUTD:

- MOIXOJISIIIEE OCHOBAaHUE CUCTEMBI HCUUCIICHUS;

- dbopmy mnpencrtaBiaeHuss uucia (MIaBHOE, WU ¢ (PUKCHPOBAHHOMN

- THII YU CJIOBOT'O I10JIA,

- TOYHOCTDb U KOJIMYCCTBO 3HAYAIIUX Pa3pssa0B.

Kaxx1plil 13 3TUX mapaMeTpoB Ui T€X WIM MHBIX MOJeH (3amuceil) MOXeT
ObITh M3MeHeH B mporecce skciryatanuu AMC. Takue u3MeHEeHHS MOTYT ObITh
CBS3aHBI:
- C BBEJICHUEM HOBBIX CTaHJAPTOB;
- C LIEJIBIO MTOBBILICHUS] TOYHOCTH 00paOOTKU TaHHBIX;

- C ICJIBIO IMMOBBIMICHUSA IMTPOU3BOAUTCIBHOCTH O6pa6OTKI/I JaHHBIX.

2.) TlpexacraBieHue CHMBOJBHBIX JaHHBIX. [lone B (opMe CHMBOJIBHOM
CTPOKM MOXET TPEACTABIATHCA B KOMIIBIOTEPE C MOMOUIBIO PA3HBIX CHUCTEM
komupoBanusi cumBoiioB (ASCII, 1SO, KOI-7, KOI-8). Ilpunsitas cucrema
KOJIMPOBaHMS TAK)KE€ MOKET ObITh U3MEHEHA.

3.) Enunumel u3MepeHWs IS YUCIIOBBIX JaHHBIX. Hampumep, BMecCTO
JIOMMOB HY>KHBI CaHTUMETPBI, BMECTO MM p.Cc. — mackaiu. OcoOeHHO aKTyaJieH
Borpoc o Beibope eaunuil usmepenus ais AVUC B coctae ACYTII, ACHU u 1.1. u
T.1.. B Takux cucremMax OOBIYHO KOHTPOJHMPYETCS OOJIBIIOE YHCIO PAa3THYHBIX
napameTpoB, M IS OTUX MapaMETPOB MOXKET OKa3aThCsSd HEOOXOIMMBIM HM3MECHECHHE
€IMHUI] U3MEPEHUSI.

4.) KoaupoBanue IaHHBIX. B HEKOTOPBIX CHTyalUsAX MOXKET MOHAJTO0OUTHCS

NpeACTaBIATh JAHHBIC MX KOAWPOBAHHBLIMH 3HAUCHUAMMU. HaHpHMep, I10JIE 'I_IBCT
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TKaHHU', KOTOPOE B MPUJIOKEHUU IPENCTABIIAECTCS KaK CUMBOJIbHAsA CTPOKa 'KpacHBI'
B OBJ] MOKET XpaHUTHCS B BUJIC JCCATUIHOU TUPPHI.
5.) CrpykTypa XpaHHMBIX 3aIUCEH.

Tabmuua 1. 'byxranrepus’

dammnus Kypc, rpynna Crunesaus
WBaHoB V-1 166p. 98k
[etpos -2 0

Tabnuna 2. (qucreruepy, 3aM. JeKaHy)

Oammms Ormenka mp. 1 Ormenka mip.2
VBaHOB 4 5
Iletpos 3 4
®aiin 1.dbf
FAM KG S
HBaHoB V-1 166p. 98k
[etpos -2 0
®aiin 2.dbf
FAM 01 02
HBanos 4 5
[etpor 3 4
Obveounenue
®aiin 3.dbf
FAM KG S 01 02
HBaHoB V-1 166p. 98k. 4 5
ITerpos -2 0 3 4

6.) CrpykTypa XpaHuMbIX (aiisioB. OTKPBITEIA (aill (U3NIECKH MOXKET
XPaHUTHCS B MAMSITH KOMIBIOTEpA PAa3IMYHBIMU criocobamu. Hampumep, oTaenbHbIe

KOMITIOHCHTBI MOT'YT OBITH pasMClICHbBI HA OJHOM JIHUCKE, MO0 HAa HECKOJILKHUX.
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@aiin MOKeT ObITh (HU3MUECKH YIMOPSIOUYEH CHayana Mo OJHOMY IMOJI0, a
3aTeM HEoO0XOAMMO €ro OTCOPTHPOBATh MO JPYroMy XpaHHUMOMY Mou0. PeanbHO
CYLIECTBYIOT W JPYTH€ AacHeKTbl, KOTOPbIE MOTYT OBITh M3MEHEHBI B TpOIEcce
skcruryataiun AVIC, nmpudem B OONBIIMHCTBE CIIydaeB 3TH M3MEHEHHS CBSI3aHBI C
M3MEHEeHHEM Win ycoBepiieHcTBoBanrem AVC.

B 3akitoueHun cieayer OTMETUTh, YTO HE3aBUCUMOCTh JaHHBIX — IMOHATHE
OTHOCHUTEJIbHOE, U paznuyHbie peasibHbie AVIC obOecrieunBarOT €e B pa3HOU CTENEHHU.
Ho naxe cambie coBpemenHoie AMC B 3TOM MlaHe HUMEIOT ONpeeTCHHbIC

HEOOCTAaTKH.

2.2 baHK JaHHBIX, Kak aBToMaTu3anusa cucremMbl. KomnonenTsl b1

ABJI (AWIC)
B CYBJ Ilonp3oBarenu BeruucnaurensHas
CHUCTEMA
Takas CTPpYKTypa JIEUCTBUTEIBLHO COOTBETCTBYET CTPYKTYypE

aBTOMATU3UPOBAaHHBIX  cucTeM. (OHa  sABISIETCS  YEJIOBEKO-MAIIMHHOW U
npenHa3HadeHa s coopa U 0oOpaOOTKHM JIaHHBIX, UCIOJIb3YeMbBIX B Pa3IMYHBIX

chepax 4eIoBEUECKOM NeATCIbHOCTH.

2.2.1. B]I

bJl mpennazHadeHa g noOAAEp:KAHUS ANCKBATHOM MOJEIHM IPEAMETHOMU

00JaCTH, C LENbI0 MCIOJb30BaHUS €€ B pPa3u4HbIX NpuiokeHusx. b/ momxxa
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o0naaaTh CIECAYIONIMMH OCHOBHBIMU Ka4e€CTBAMMU:

1.) WHTETpUPOBAHHOCTHIO, HANPABICHHYIO HA PEIICHUE KOMIUICKCa 3a]1ad;

2.) CTPYKTYpHUPOBaHHOCTHIO (MOIYJIBHOCTBIO), TO3BOJISIONICH OTpaKaTh
KaKyI0-TO MPEAMETHYIO 00J1aCTh B BUE aJICKBaTHON MOJIEIIH;

3.) HE3aBUCHMOCTHIO OIMCAHUS JTAHHBIX MPUKIATHBIX TPOrPaMM;

4.) B3aMMOCBSI3aHHOCTHIO JJAHHBIX, YTO MMO3BOJIACT UCIOJB3YS OJTHO JIaHHBIC
MOJTy4aTh HOBBIC JJAHHBIEC HA UX OCHOBE.

B 3aBHCHMOCTH OT TOTO, KTO UCHOJIb3Ye

T wm paspabateiBacT AWC (ABJl), Bo3HuMKaeTr Kkak OBl ypOBHHU
abcTparupoBaHus WM npeactaBieHus o b/I.

Haubounee pacnpocTpaHeHa TpexXypoBHEBas CCTEMA.

o
I, 1L, ..., Iy

Brewnuit ypoBeHb

BHemnee mnpeacraBieHue — 3TO coaepxkumoe bJ[, KakuM BHUIHUT €ro
OIPENICIIEHHBIN MOJIb30BaTENb. s Takux mnosb3oBarened b/l — 310 XpaHunuuie
CBEJICHHMM (Ha CTUIEHIIMU, OIICHKAX, IIEHAX,...) O TeX OOBEKTaX, KOTOPhIC MOHATHBI

CIeIMAJINCTaM B 3ToM npeameTHoit obmactu (110).
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BTopo# ypoBeHb — KOHIIENTYAJIBHBIM YPOBEHb IIPEACTABIECHUSI COOTBETCTBYET
npeacTaBiieHuio npoektupoBimka AVC o noruyeckoil oprauu3anuu JaHHBIX WU O
CTPYKTYyp€ MJaHHBIX. OTOT YPOBEHb BO MHOIOM COBIIQJIAET CO BHEUIHUM
IIPEACTABICHUEM, HO €ro OTJIMYHE COCTOUT B NPUBA3KE K CPEACTBAM pPEATH3ALNU
AUC (CYBJ). Onucanue BJl Ha KOHIENTyalbHOM YpOBHE 3a/1a€TCS Ha S3bIKE
onucanusi OB/, ucnonpzyemoro B CYB/I.

[Ipumep.

FAM character .
__—— Bropoii ypoBeHb

KG numeric

KoHuenrtyanbHOE MNpEACTaBICHUE COCTOMT M3 MHOXECTBA H3K3EMILIIPOB
Ka)XJ0ro THUMNa KOHLEeNnTyajdbHOW 3amucu. Ha kaxxaom ypoBHe uzuer o0oOuieHue
WHIUBUIYAIBHBIX TPEACTaBICHUN moiap30Barensd. OnpeneneHus KOHLENTYyaJIbHOU
CXeMbl MOTYT BKJIIOYAaTb W JPYrH€ JOINOJHHUTEIbHBIE CpPEICTBA — CPEICTBA
obecrieueHus Oe30MaCHOCTH, LIEIIOCTHOCTH.

Tpertunii ypoBeHb — BHYyTPEHHHI YPOBEHB MPEACTABICHUS (a0CTparupoOBaHus).
OT10 npencrasieHue Bcer b/l B BUle MHOTHX 3K3EMIUISIPOB KaKI0T'O TUIIA XPAHUMOU
3anvcu. Ho BHyTpeHHHE MpEACTABIECHMS, TaKO€, KaKk W IEpPBbIE JBa YPOBHS HE
CBSI3aHbI ¢ (PU3NYECKUM YPOBHEM ((pU3NUECKUE 3aUCH).

Jpyrumu cii0BaMH, BHYTPEHHE MPEACTABICHUE MPEIIOIAraeT, YTO MaMITh —
OEeCKOHEYHOE JIMHEWHOE aJpeCHOE MPOCTPAHCTBO.

BHyTpeHHue npencraBieHust OObIYHO ONMUCHIBAIOTCS C TOMOUIBI0 BHYTPEHHEN
CXEMBI, KOTOpasi ONPENENSIET Pa3InYHble TUIIBI XPAHUMBIX 3aIIMCEH, CYLIECTBYIOLINE
WHJEKCHI, CIOCOObI TMPEACTABICHHUS XPAHUMBIX IMOJEH, MOCIeI0BaTEIbHOCTD

XPAHUMBIX 3alUCEN U T.[.

PREFITY TYPE BYTE (20)
FAM TYPE BYTE (10)
KG TYPE BYTE (4)
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222 CYBJ

CYB/J[ — crHnenMaibHBI MAaKET NOPOrpaMM, IOCPEACTBOM KOTOPOTO
peanusyercs IeHTpain30BaHHoe yiipaBiienne b/ u obecnieunBaeTcst 1OCTYI K HUM.

VYrpolieHHOo 3Ti PYHKIIUU PEeaTn3yI0TCsl CIEIYIOIIMM 00pa3oM:

1. TIlonw30oBarens BBITAET 3alpoc HA IOCTYIN K JaHHBIM (JIMOO BBEIOOPOM
KaKOT0-TO ITyHKTa MEHI0, IN00 copMHUPOBaB 3arpoc Ha si3bike SQL).

2. CYB]l BocmpyHMMAET 3TOT 3alpOC U aHATU3UPYET.

3. CYBJ POCMATPUBAET BHEIIHIOKO CXeMy I10JI30BATEIIS,
KOHIIENTYAJIbHYIO CXEMY U BHYTPEHHIOKO CXEMY.

4, Tlocme »sroro CYBJl  BbIIONHSET  HEOOXOJMMBIE  OINEpAIUU
npeoOpa3oBaHusl JAHHBIX OT OJHOTO YPOBHS K JIPYTOMY U B PE3yJIbTaTe UHUIIMUPYET
yepe3 OC nepenauy naHHbIX Mexy ¢usznueckoit b/l 1 monb3oBaTenem.

OcHoBuble pynkuun CYB/L:

1. OOecneuenune BO3MOXHOCTH omnmcanusg JaHHbix: CYDBJ  momkna
o0OecreyuTh  OMNpeNeJeHUe WIM  ONWCAaHWE  JAHHBIX  (BHEIIHUE  CXEMBI,
KOHIICNITYaJIbHbIE CXEMbl B BHUJI€ BHYTPEHHUX CXEM) U 00€CIIEUUTh MPeoOpa3oBaHUe
ATUX OMHUCAHUN B ()OPMY COOTBETCTBYIOIINX 00BEKTOB MM Apyrumu cioBamu CYB/I
JIOJDKHA BKJIIOYATh B CeOSl A3BIKOBOM MPOIECCOp ISl OJHOTO SI3bIKA OIMUCAHMS
JTAHHBIX.

2. OOpabotka manabix: CYBJl momkHa yMmerh oOpabaThiBaTh 3ampOChI
MOJIb30BaTelsl HA BHIOOPKY, U3MEHEHHUE, YAaJICHUE CYIIECCTBYIOIIMX 3alMCEed WM HA
n00aBJIeHHE HOBBIX JaHHBIX B 0azy, wiu apyrumu cioBamu CYB]] nomkHa BKIIOYAThH
B ce0s Ipo1ieccop sI3bIKa MaHUITYJIMPOBAHUS TAHHBIX.

3. Oobecneuenue Oe3omacHOCTH M IHenocTHOCTH AaHHBIX: CYBJl momkHa
KOHTPOJIMPOBAaTh MOJb30BATEIbLCKUE 3alpPOChl U MPECEKaTh MOMbBITKU HApyUICHUS
npaBui 0€30MaCHOCTU M LEJOCTHOCTH OMNPENETICHHBIX MPOEKTUPOBIIMKOM B/l mim
anMuHuctparopa b/l

4. OOecrneueHne BOCCTaHOBIEHUs M AyonupoBanus naHHbiX: CYB]] nu

JIPYrol CBSI3aHHBI C HEl KOMIIOHEHT JOJDKHBI OCYIIECTBIISITH HEOOXOAUMBIN
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KOHTPOJIb 32 CBOEBPEMEHHOCTBIO TMpoLEeayp AyOnupoBaHHs MJaHHBIX H 32
peanu3anyeld TPOLEAYpP BOCCTAHOBJICHMS JaHHBIX TPU aNlapaTHBIX CcOOsX,
MPOTrPaMMHBIX COOSIX U T.J.

5. Tlomnepxxanme cioBapss naHHbIX. OOecrnedeHne QYHKIMA —CIOBaps
JAHHBIX: DTOT CJIOBaph JOJHKEH COAEpKaTh JAaHHBbIE O JaHHBIX (Hampumep (Hopmbl
pPa3IMYHBIX CXEM, IEPEKPECTHBIC CCHUIKH, YKa3bIBaIOIIME, KaKUe MPUKIAIHbIC
nporpaMMbl  Kakylo dYacTb bJl HCHONb3ylOT, Kakue TEePMHHAIBl TMOAKIIOYEHBI K
CUCTEME B JaHHBI MOMEHT U T.1I.).

6. OOecmeuenne TpeOyemoit mpomsBoautenbHocTH: CYBJl momkHa
BBIIIOJIHATH BCE BBIIIEYKa3aHHbIE PYHKIUU (OCOOCHHO MaHUITYJIMPOBAHUE JTAHHBIMM),

34 BpCMCHHBIC MHTCPBAJIbI, HC IIPCBLIIIAIOIINC Tp€6yeMI>IX.

2.2.3 Iloan3oBarTean

llonvzosameneti AuC (unu B/]) moocHo pazoenums Ha mpu pynnwl

1. IlpuxnagHple OPOrpaMMHUCTBI — CIEHUUAIMCTBI, KOTOpPbIE CO3JAIOT
MIPUKIIAJIHBIE TPOrpaMMbl, B3aumozeucteyromue ¢ bJl. IIpukimagHeie mporpaMmsl
MOTYT OBbITh HAaIIMCAHbl HA YHUBEPCAJIbHBIX SA3bIKAX, JIUOO C UCHOJB30BAHUEM S3BIKOB
koHkpeTHbiX CVYB]l, B m000M ciaydae OHM pealu3yloT KaKue-TO OIepariud,
CBSI3aHHBIE CO BCTABKOM, BHIOOPKOM, y/laJIEHUEM JaHHBIX, JINOO NX OOHOBIICHUEM.

2. KoneuHble 1OJB30BaTENM MOTYT MOJIydaTh JOCTYH K JaHHBIM. Bo-
NEPBBIX, UCMOJb3Ys TaK Ha3bIBaeMbli MHTEp(]eEiic, OCHOBaHHBIM HA MEHIO U (popmax.
Bo-BTOpBIX, HCMOJIB3Ysl TaK Ha3bIBA€MbI KOMAaHAHBIM MHTEpQENc, Uil MPOoIEeccop
A3bIKa 3ampoca. B 3TOM ciydyae mnoJsib30BaTeNb JOJDKEH YKa3aTb KOMaHIy WIH
BBIpAKEHUE BBICOKOTO ypoBHs (Hanpumep Select/Insert) oObiuHO ¢ rcmonb30BaHHEM
BBICOKOTO si3bika (Hampumep SQL) u B pesynpTaTe MONYYUTh TE WIM HHBIC
HeoOxoaumble eMy naaHHble. [lonb3oBaTens MOXKET mMONIyduTh Joctyn K Bl
UCIIONIb3Ysl  MPWIOKEHUS WIM [porpamMMbl, pa3paOOTaHHblE MPUKIATHBIMU

MIPOrPaMMUCTaMH.
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3. Anmunuctparop b/l — nuuo (rpynna auil), peaau3yrollee yrnpaBicHHe
B/I.
Ecnu pacemorpers ACY, TO MOKHO BBIIEIUTh OOBEKT YIPABIEHUS, TO €CTh

BI[, H MOXHO BBIACIIUTDH yr[paBJIﬂIOH_[I/Iﬁ opraH, WJIM CUCTCMY YIIPABJICHUA, TO C€CTh

anMuHucTparopa b/I.
Anmunuctpatop BT - Ccy
[}
Y Y
I'pynma I'pynma oy
prnna CHCTEMHBIX TIPUKIIaTHBIX
06CJ'Iy)KI/IBaHI/Iﬂ IpOrpaMMHuCTOB TIIpOrpaMMHuCTOB

OcHoBHble QyHKIIMN agmMuHucTpaTopa b/1:

1. Omnpenenenve KOHLENTYaNbHOM cXeMbl — NepBbIM 3Tan co3ganus AuC,
COCTOMT B TOM, YTO CHELUHUAJIUCThI, XOPOIIO 3HAIOIIKE 3Ty 00JacTh, (POPMHUPYIOT
BHEIIHHE NPEJCTABICHUS WM BHEIIHUE CXEMbl JaHHBIX, O MPEIMETHOM 00JIACTH.
OTOT 3Tan 0OBIYHO HA3BIBAETCS ATANIOM MH(POJIOTHYECKOr0 MPOEKTUPOBAHUS, HO U Ha
TOM 3Tale aaMUHUCTPATOp MAOJDKEH YXKE€ NpPHUHUMAaTh Y4YacTUE€, 4YTOObl HMETh
BO3MOKHOCTb CO3/1aTh COOTBETCTBYIOLIYI0 KOHIENTYAJIBHYIO CXEMY.

2. OnpenenuTh BHYTPEHHIOI CXEMY JaHHBIX — O9TOT JTall, HAa3bIBACTCSA
3TanoM (U3NYECKOTO MPOEKTUPOBAHUSI.

3. BsaumopeiicTBue ¢ mosb3oBareas MM — B (PYHKLIMIO aJIMHHUCTPATOpPA
BJl Bxonut obecrieueHue MOIb30BaTEIe HEOOXOIUMBIMU JTAaHHBIMH, KOHCYJIbTAllUU
no pa3paboTKe NPUIOKEHHUH, oOecrnedyeHne KOHCYJIbTAMM MO TEXHUYECKUM U
JpYTUM BOIIpOCaM, IPU BO3SHUKHOBEHHH MPoOJIeM B Tpoliecce dkcruryaTanuu b/l

4. OmnpeneneHue U peanuzanus Mep Mo 00ecrneueHut0 Oe30MacHOCTU U
LEJIOCTHOCTH. (HampUMeEp: OJHA Mepa IO 3allHUTE JAHHBIX OT HEKOMIIETEHTHOI'O
WCIIOJIb30BaHUs, a BTOpas, MO OOECIEUEHUI0 CEKPETHOCTU OIPEEICHHOW YacTH
JTAHHBIX ).

5. Omnpenenenue npoueayp pe3epBHOTO KOMUPOBAHUS U BOCCTAHOBIICHHUS.

6. VYmnpasnenue MPOU3BOAUTENLHOCTHIO u pearupoBaHus Ha

n3mensronecs tpedosanns k AuC (ABJI).
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2.2.4 Apxurexrypa B/I.

Jist obecnieuenust HezaBucumoctu III1 or nanHbBIX, A7 oOecreueHus
IIEJIOCTHOCTH, O€30MacHOCTH JaHHBIX NpH mocTpoeHnu bJl wmcmosb3yercs T.H.
MOJENH TAHHBIX.

Buemnsis moxpens panubix (BmMJI), koHmenTyaibHasi MOJENb JaHHBIX
(KMJI) u BHyTpeHHsisi Mojenb AaHHbix (BHMJ[). OTu Monenu COOTBETCTBYIOT
ypoOBHsSIM TpenctaBienuss win abctparupoBanus bJl. CyliecTByeT HECKOJBKO
TepMUHOB: Mojenb daHHbIX (M), cxema MJ] (CxM]I) u otobpakenne MJ oxHoiA
Ha JPYTyIo.

CxeMa HaHHBIX — 3TO HMHCTPYMEHTapHii, MO3BOJSIOMUNA OTOOpaXKaTh

MpeAMETHYIO0 00J1aCTh Ha ONPEACIICHHOM YPOBHE a0CTparupoBaHuUsl.

CxRuMTT

BaM/[ ®BJ1

/
I I

[Honb3oBarenn CYBJ CYBJ oC
agmunucrparop b/l

LIMOHHAs
001acThb

BaM/I MoryT OBITh CIEIIMAIBHBIMU TSI KaXK0TO TOJB30BaTeNsl, OHU OOBIYHO
VMMEIOT HECKOJIBKO CXEM.

KM/l 00BbIYHO HMMEIOT OJHY CXEMYy, B KOTOPOM OTOOpakaeTcsi CTPYKTypa
JAaHHBIX, IMEHA 3aIuceld, UMeHa ToJIel, popMaThl IojIeH U T.JI.

CVYB/] peanuzyer oOMeH TaHHBIMHU MexXay padounmu obnactsamu 111 u OB/I.
Jrwobo#t 3ampoc IITI, chopmynupoBanubii Ha SAHJI, mocrynmaer B CYBJl. Umes
COOTBETCTBHE CXEMbl MOJIeJIeil U onucanue orobpaxenue mexay moaensmu, CYB/]
oOpamaercst k Matepuasiam aoctyrna OC 1jisi BBINOTHEHUS] HEOOXOIUMBIX JCHCTBUIMA
yke Ha (usmdyeckom ypoBHe. Takoe B3ammoneiicteue mexnay CYBJl, OC u M]I

MOKET OBbITh MPEJICTABICHO B BUE TPEXYPOBHEBOM apXUTEKTYPhl JaHHBIX.
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Ilons3oBaTenu 11, 11, .. 1IN
< > HHl < > an P > HHN
oC ‘Y T e ———— 1o
> CX < > CX S » CX
CYBI
» BmMJI; [« BmMJ[, [ae » BmM/Iy
" CxKMJL
> KM
> Cx
> BuaM/J{
OB/]
TpexypoBHeBas
w cxema bJ|

[TocnenoBarensHocTh AciicTBuit CYB/] npu ¢opmupoBanuu 3anucu BmM[]]

qut HIT o 3ampocy ciienyromas:
1.

[IIT o6pamaercs k CYBJl nnsa urenuss wiu 3anucu u3 OBJ[ B Buje
BmM/I;

2. CYBJ wucnome3yrorcs cxembl BmMJI u KMJI u wucnonssys

orobopaxenns BmM/[ mra KMJI, onpenenser kakue 3anucu KMJ[ HeoOXoauMBbl IS

dbopmupoBanus TpedyeMoi 3anucu BiM/J;



27

3. Hcnonezysa cxembr KMJ] 1 BEM/] u onucanus otobpaxenuss KM/[ Ha
BaM/JI, CYB]I onpenensieT, kKakue XpaHUMBIC 3alMCH HEOOXOAUMBI TSl TTIOCTPOSHUS
3arpeboBaHHbIX 3anuced KMJl u kakas COBOKYMHOCTh (PU3MUYECKHX 3aruceut
HE0OXO0aMMa JIJIsi CAMTHIBAHMS C MATHUTHOTO JHCKA;

4. CYBJ soigaet 3anpoc OC Ha cuuThIBaHUE, B CBOIO OydepHyro 00JIacTh
mamsTH, HeoOxoaumoi 3anucu u3 Ob/I;

5. OC, c moMoImpO CBOMX METOJIOB JOCTYyNa, CYUTHIBAET U3 (PU3NUECKON
namatu 3atpedoBannbie CYB]] dbusnyeckue 3anucu, U MoMemiaeT ux B CUCTEMHBIN
oybep CYB/l, xpome Toro, coobmenre OC 0 BBINOJHEHWH HTOTO 3ampoca
nobasisgercs k coobmenusm CYB/I, u Takxke nomeniaercs B Oy(depHyro naMATh;

6. Ha ocHoBaHMM HUMEIOMUXCI CXEM  MOJEIEH HW  OIHCaHHUH
cooTBeTcTBYOIUX OoToOpakenuit, CYB/] dhopmupyer B OydepHOil maMmsaTH 3amuch
BmM/] B TakoMm Bujie, B kakom tpedyer I111;

7. CVYB]l mepecbuiaer chopmynupoBanHyio 3amuch BmMJl B pabouyro
obmacte (PO) BBOma/BRIBOMA 111,

8. CVYBJ mnepemaer B IIII cBom coobmenus u coobuienuss OC o
pe3ynbTaTax BBITIOJIHCHHS 3aIIPOCa;

9. [IIII oOpabateiBaeT 3amuch, moctynusiiyto B PO BBoma/BeiBOMA, H

BbIAACT PE3YyJbTAaT IIOJb30BATCIIIO.

no

TI0JIb30BATEIS BuM/1 OTobpakeHus

BuM/I - KMJT

KM/

OTtoOpakeHust
KM/I - BaM T

Bydepnas mamsats

Iy

BuMJI
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Hanmuuue B B/l mpoueccoB oOMena nHdopmanmen Mexay Moab30BaTeNeM U
cucremon, Mexay agMmuauctpatopom bBJI (1 Aab/l) u cuctemoil, a Takke MEXIY
MOJENSAMHM  JAHHBIX pPa3jIMYHbIX YPOBHEH TMpEJCTaBICHUS JaHHBIX Tpedyer
YHU(PHUKAIUU 3TUX TPOIECCOB, T. €. pa3pabOTKU COOTBETCTBYIOIIUX HHTEP(EHCOB.
Otu  uHTepdeicel  paspabateiBatorcs ¢ nomombio A0 uw AMJ]  Ha
COOTBETCTBYIOIINX YPOBHSX.

B tumoBom BapuanTe b/ 00bIMHO UCTIOIB3YIOTCS CIEYIONTNE HHTEP(EHCHI:

1. Uurepdetic nonws3zoBarens. Mcnonb3yeTcs: sS3bIK BHEIIHETO YPOBHS, MPH
NOJAroTOBKe UCXOAHBIX TekcToB [1I1 mu popmynupoBke 3ampocos;

2. NUmeer mecto mpu Ttpancmsmuu [II1 miam 3ampoca ¢ si3bIka BHEIIHETO
ypOBHS AaHHbIE nocTynatoT Ha BXoJ CYB/] B 00bEKTHBIX KOJIaX;

3. Mexay KMJI u Anb/l;

4. Mexny BmM/[ u Anb/I;

5. Mexny BuM/] u Anb/I.

Kpowme Toro, g Hanmcanusa U KOPPEKIMU CXeM MoJeer anMuHucTpaTop b/[

MOJKET OBITH 0OecIeYeH COOTBCTCTBYIOINMMHU CPCACTBAMHU HUJIHU A3bIKAMU.
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A nmunuctpaTop B/

Tlonw3oBaTenn

", s

- -

A

111

",

H,

-

g

BuM/I

U

KM/

Zn

BuMJ]

Us

®B]1

[Ipu Takoil apXuUTeKType OaHK HJaHHBIX 00JIalaeT BBICOKOW CIOCOOHOCTHIO
aJlanTaiyy K BO3MOXKHBIM U3MEHEHHSIM, KakK B IpukiIaanbix nporpammax (I1I1), Tak u
B CaMHX JIaHHBIX, T. €. Jt00bie n3MeHeHuss BmMJ] u BuM/I cxem u3onupoBaHbl ApyT
OT JApyra KOHUENTYAJIbHON CXEMOUW U MOTYT BBITIOJIHATHCS HE3ABUCUMO.

Kpome paccmorpeHHBIX yxke ypoBHeW aOctparupoBaHusi B BJl cymiecTByet
enié OJMH, UM TPEAIIECTBYIOMUN. Moenb 3TOr0 YPOBHSI COACPKUT HHPOPMALIUIO O
I1O B Bume, He3aBHCUMOM OT uctonbzyeMoid CYB/l (Ha ecTeCTBEHHOM S3BIKE). ITO
€CTECTBEHHBIN, HH(GOPMAIIMOHHBI ypOBEHb a0CTparMpoBaHuUs, CBS3aHHBIA C
dbuxcanue u omucaHueM BbIACICHHBIX cBeaeHud o I[1O. Mogens 3TOro ypoBHs

HasbIBaeTcst nHQposornueckon Mmozaenbio 110.

2.3 Knaccupukanusa UC u BJ]



NC (B) MoryT kinaccu(uIMpoOBaTHCA MO PA3IMYHBIM MPU3HAKAM:

1) B

NPEANPUATHS)
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2.) Ilo xapakTepy 00pabOTKH HH(DOPMALIUH:

3.) B 3aBHCHMOCTH OT apXUTEKTYPHI:

orepaTuBHAst 00pabOTKa TpaH3aKIIUi;

CHUCTCMBI OIICPATUBHOI'O aHAJIN34a,

CUCTCMBI ITIOOACPIKKHU IIPUHATHA pemeHHﬁ;

XPaHUWIMIIC JaHHbIX.

NC ¢ neHTpanu3npoBaHHON apXUTEKTYpPOU;

NC ¢ apXUTEKTypOU KIUEHT-CEPBED;

3aBucuMoctd ot Macmraba (MC paboueil rpymnibl,

oraeia

KOpHOpaTI/IBHLIG NC ¢ ucrnonp3oBaHuEM HHTGpHCT-TCXHOJ’IOI‘Hﬁ;

['eorpaduuecku pacnpenenennon NUC.

2.3.1 UIC ¢ yeHmpanusoeaHHoOU apxumeKkmypou.

ITamsTh ITamsTh
7\ A
IIpomeccopl IIpomeccop?2 B3Y
KouTpomep KouTpomnep
TepMHUHAJIA TepMHHAJIA
TEepMUHAI TEepMUHAI
TEepMUHAI TEepMUHAI
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Takas apxuTekTypa SBISETCS TPATUITMOHHOW M XapaKTEPU3YETCS TE€M, UTO
umeercs OBM (nientpanbubiii y3en, HOST), ma koTtopom pacrmomaraercs u bJ[ u

CYbB/I u npunoxenus.

2.3.2. IC ¢ apxumekmypoul KrueHm-cepeep
IIpu paccmorpennn MC MokHO, Ha 0©ojiee BBICOKOM YpPOBHE OOOOIICHHS

apXUTEKTYPbl, BBIICIIUTh TAKUE KOMIIOHEHTHI — cepBep (win Mamuubl b, CYB/]) u

Habopa KJIMEHTOB (pa3InyHbIC MPUIOKEHUS).

cepeep

KommyTupyromas

cnema

Kinnenr 1 ... Kinnenr 2

B pamkax Takol apXUTEKTypbhl MOXET OBITh BBIJCICHA PAa3HOBUIHOCTh —
daiin-cepep. B aToM citywae kommbrotep-cepBep u ero 6aza (B3Y) ucnonwsiyercs
KaK XpaHWJUIIE JaHHBIX, a oOpaboTka Ha (aiiyi-cepBepe HE NpPOU3BOIUTCA. B
aApXUTEKType KIMEHT-CEpBEP Ha CEpBEpPEe MOXKET OCYIIECTBIAThCS 00paboTKa
JTAHHBIX.

B mociennee BpeMsi B HEKOTOPBIX CIIyYasiX MalTUHBI KIMEHTOB MOTYT UMETh
CBOM COOCTBEHHBIE COXpaHSCMbIC JaHHBIC W MalllMHA CEpBEpa TOXKE MOXKET UMETh
CBOM TPWIOKEHUSA. 10 €CTh, KaXIbli KOMIBIOTEP MOXET BBICTYNaTh U B POJIU
cepBepa, U B pONM KJIMEHTa. B 3TOM cilyuae TOBOpSAT, YTO Takas CTPYKTypa
MOAJEPKUBAET MOJHYI0 cucteMy bJl. B paMkax 3Toi apXUTEKTYpbl ONMCHIBACTCS ABA

BapuaHTa I0CTyIla.
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1. KimeHT MOXET moyry4aTh JOCTYIT B KXl MOMEHT BPEMEHH TOJBKO K
OJIHOMY U3 CEPBEPOB;
2. KuaweHT MOXET MOJy4YuTh JOCTYNl K JIIOOOMY YHCIy CEpBEpOB

OJIHOBPEMEHHO (pacrpeiesieHHas CUCTEMa JaHHBIX ).

=]

Kinnent
cenBen

Kowm. cpena

< <
Kinent Kinent
cepBep cenBen

] []

2.3.3 KopnoparuBasie UC Ha 0a3e HHTepPHET-TEXHOJIOTMH

B takux UC o6bryno ocymectBisiercss oobeauHenue MC tuma K-C (knueHT-
cepBep) ¢ Web-cepsepoM. OTiauunTeIbHON 0COOCHHOCTHIO TAKMX CHCTEM CUMTACTCS
BO3MOYKHOCTh XPaHEHUSI HE TOJILKO CTPYKTYPUPOBAHHBIX, CHMBOJIBHBIX U YHCIOBBIX
JAHHBIX, a TaKKe XpaHEHHWE JOKYMEHTOB, BHUJIEO, IM(OPOBOM U 3BYKOBOU

uH(popManuu.
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Web-cepsep Cepaep 1IC CepBep 3auThI
JlarHabIie
W3BHE
Kl K]l KT KT
KJ KA
Knuent 1 Knuent N

KJI - koHTpOIIep nocTymna.

2.3.4 Apxurekrtypa reorpaguuecku pacnpeaesenabix UC

Bubnmnorexn cepBepon

\
1\
3arpoc 1
S
o] : -
OTBET & /
3
ab :
[ :
3arpoc % \ \
Ki N [ 2 N
o CepBepa NpUIIOKEHHI \
OTBET
M

e
il

I I
I I

Cepsep B MoHuTOp TpaH3aKINi

OCOOEHHOCTBIO TaKMX CHUCTEM SIBIIICTCS TO, YTO KJIMEHTHI pa3MENICHbl Ha
CPaBHUTEJIBHO OOJIBIIMX PACCTOSHUSIX JIPYT OT Apyra u ot cepBepa bJl. B3aumocss3b
KIIMEHTOB ¢ MpuioxeHusMu U bJI ocymiecTBisieTcs uepe3 miobanbHyl0 ceTh. Jlis
ONpPEAECICHUS] TPACKTOPUU JBHXKEHHUSI MCIOJB3YETCAd TaK Ha3bIBAEMbI MOHHUTOP

TpaH3aKIuil (Jlorudeckass eauHuIla padoThl B MH(POPMAIMOHHON ceTu). B Takom
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Bapuante cepBep b/l wucnonedyercs kak XpaHuiaunie. CepBep NPUIIOKEHUN
peanu3yeTr paznuyHble (GYHKIUA MO 00pabOTKe MaHHBIX. MOHHTOP TpaH3aKIIHMA

OTBCYACT 3d KOMMYTAIIUIO.
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3 lannbie B UC

3.1 ’Ku3uennniii nuka UC

Kv3HEeHHBIH UK TI000TO 00BEKTA, CO3/JaBaEMbIi YEIIOBEKOM, ITPOXOAUT TPU
OCHOBHBIX MEPUO/IA:

1. TlpoexkTupoBaHHE, B TCUYCHUU KOTOPOTO CO3IAIOTCS MOJENIN O0BEKTA;

2. Peanuzauus (MaTepualu3anus), B TEUEHUU KOTOPOTO IMPOEKT
HAXOJHT CBOE MaT€pHAIbLHOE BOILJIOILICHHE;

3.  DOxcnnyatanus (00beKT oOecneunBaeT Tpedyemble GYHKIIUH B
pEaIbHBIX YCIOBUSX).

Kuznennsiii uka MUC Takxke MOXKHO pa30UTh Ha TPU OCHOBHBIX MEPUO/IA:

1) TpoeKTHpOBaHHE;

2) mporpaMMHas M anmapaTHas peaar3alius;

3) sKcIuTyaTanus.

MO3KHO BBIJIEIUTD CIEIYIOIINE TAMbl IPOCKTUPOBAHUSA:

1. AnammsIIO;

2. IlpoextupoBanue KOHIENTyaTIbHON U HHGoNornueckoit mojenei [10;

3.  Bwibop CYB]] u annapaTHbIX CPEJICTB;

4. Jlormdyeckoe MpOEKTUPOBAHKE, B PAMKaX KOTOPOTO CO3AAIOTCSI BHEUTHHE
JIOTUYECKHE MOJIEIIU TaHHBIX U KOHIIETITyaJIbHbIE 1aTaJIOrMYeCKue MOJIENH;

5. ®dusznyeckoe NPOEKTUPOBAHUE - CO3/IaHUE BHYTPEHHEH aTajornyexoin
MOJICIIN ),

6. Pa3paboTka mpuIOKEHUH.
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T10 ITons3oBaTenu

1 Ommcanue IO Boigenenve undopmanuu
NnoTpeOHOCTEN MoJb30BaTeNeH

2 ITpoexTupoBanue HHPOIOTUIECKUX MOAEIEH Nudomoruyeckoe
(BHEIIHEH 1 KOHIICNITVAJIbHOM) HPOEKTUPOBAHME
|
3| Buibop CYB]I Jlatanornueckoe
I MIPOCKTUPOBAHHE
Jlor. Ip. [IpoexTupoBaHue JaTAIOITMUECKUX MOZENEH

(BHEIIHEN ¥ KOHIIEITVAJIbHOM )
[

®@us. IIp.| IIpoexkTHpoBaHUE BHYTPSHHUX MOACICH TaHHBIX

PazpaboTka ConpoBoxxJieHHE
MIDUI0KEHU IIDOEKTa

Ortan  UHQPOJOIMYECKOT0  NPOEKTHUPOBAHHWE  JIOJDKEH  3aBEPLIMTHCS
pa3paboTkoil MH(OJIOTUYECKOM MOJEeNIH, KOTOpas IO CYLIECTBY SBISIETCS
CEMAHTUYECKOE (CMBICIOBOI) MOJEIbIO, OTPAXKAIOIIEH CMBICIOBOE COIEpPKaHUE
KOHKPETHOM CMBICIIOBOM  oOmactu. [lins  BbigensieTcss W3  BOCHPUHUMAEMOM
peanbHOocTu 11O, ompenenstoTcs ee rpaHUlbl, OCYIIECTBISIETCS a0CTparupoOBaHHE
HECYILIECTBEHHBIX YacTeld W cBs3e B gaHHoul 110 ¢ okpyxaromum mupom. Ilocre
storo uzyvaercda [10, HakanauMBaroTCA 3HAHUA. DTH 3HAHUS MPEICTABIISIIOTCS B BUE
He(OpPMAIM30BAHHOTO OINMUCAaHUA C HCIOJb30BAHUEM CIIELMAIBHOTO SI3bIKa, C
npuMEHEeHueM cxeM, ¢opMys, JAuarpaMM CBs3edl u  T.1. BeimonHsercs
cTpykrypu3anus 3Hanuii o [1O: BeIensOTCS M KIaCCU(UIUPYIOTCS MHOXKECTBO
coctapisaonux [0 (00BEKTOB), BBIACIAIOTCS CBONCTBA 3THX OOBEKTOB M CBS3U
MEXIy HUMH W CTaHJApPTH3UpYyeTCsd TepMHUHOJorusa. M3ydaercs kimaccudukaius u
CTaHAapTU3alMs MOTPeOHOCTEH MOoJb30BaTeNel (3ampocoB) K HMHQPOIOTHYECKOU
CUCTEME.

Tpernit Omox  (dTam) CBSI3aH € KOMIIOHOBKOW  KOHIENTYaJbHOMN
MH(DOJIOrMYEeCKO MOJenbl0 W BHEMHUX UHonoruyeckux wmojaenei. Kaxmas
BHEIITHAS MH(POJIOTUYECKAsT MOJIEIb JOJKHA OTpakaTh oTaeNbHbIe coctosinus [10; HO
3TO OTPAXKEHHWE HE JOHKHO 3aBUCETh OT METOAOB IPEACTaBICHUS JIaHHOU

koHkpeTHOM CYB/I.
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KonnentyansHast wuHdonoruueckas Mojeidb CTPOUTCS Ha 0Oa3e BHEIIHUX
WH(DOJIOTHIECKUX MOJIeJIe C yYeToB HX chermudukd, HO o0000maer ux u
B3aMMOCBSI3bIBACT.

Beibop CYBJl ammapatsbix cpenctB MC oObIMHO OCYIIECTBISET TpyMIa
MPOEKTUPOBIIMKOB MCXOJs M3 ONbITa SKCIUTyaTtaluu Yyxke cymecTtBytomux HC,
bynkumii npoexktupyemoin MC, GUHAHCOBBIX BO3MOXKHOCTEHM 3aKa3uMKa, a TaKKe
Habopa MOCTYNHBIX MPOTPAMMHBIX M ammapaTHBIX CpeACcTB. B Hacrosiiee Bpems
cymectByeT mupokuii Habop kak CYBJl, npumenumsiii nius tex win uHbix MC
(DBASE, FOXBASE, FOXPRO, CLIPPER, CLARION, ACCESS, PARADOX...).

CymectByer CYB/I n1s npombinuieHHbIXx MC Ha 6aze apXUTEKTYphl KIMEHT-
cepeep (ORACLE, INFORMIX, PROGRESS, SYBASE, MS SQL SERVER).

3ajgaya JIOTMYECKOrO 3Tana MNPOEKTHUPOBAHUS — OpraHu3alusl JaHHBIX,
BBIICJICHHBIX HA MpPEbIAYIIEM 3Tale MPOEKTUPOBaHUS B (OpMy, BBIPAOOTAHHYIO
KoHKpeTHbIX BbeIOOpOM CVYBJI. TpeOyercsi paszpaboraTh cxeMy KOHIENTyaJIbHON
JATOJIOTMYECKOW MOJENN M CXEMbl BHEIIHHMX JATOJIOTMUECKUX MOJENE JTaHHBIX,
HOJIB3YSICh TOJIBKO TEMM THIAaMHM MOJIEJEW JaHHBIX U UX OCOOEHHOCTSIMH, KOTOPbIE
noaaepxkusarorcs 3to CYB/L.

3amaua (QU3MUECKOro JTama MPOEKTUPOBAHUS — BBIOOpP palMOHAIBHOM
CTPYKTYPBl XpaHEHHs IaHHBIX M METOJA J0OCTyna K HHM, MCXOJs W3 apceHaia
METO/IOB M CPEJICTB, KOTOPBIA MPEACTABISAETCS pa3pabOTUMKy CHUCTEMOW ypaBHEHUS
B/I.

3agada 7-ro stamna — pazpabdotats [1O 15 Bcex npuitoKeHuu.

Ortan  conpoBoxaeHus (dkcmyarauuu). Ilpu BHenpenun WMC cxemsbl
HAITOJIHAIOTCS KOHKPETHBIMHM JIaHHBIMM M HaudWHaercsa sKciuryaranus. Ilpm sTom
OOBIYHO BO3HUKAIOT HEYBSI3KH, HEMpaBUJIbHbIE JIEHCTBUS MEPCOHANA, BBISBIISIOTCS

OIMOKH, HEJOYETHI B POSKTE.

3.1.1 Ananu3 npeameTHoii ooaactu (I10)
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B/l — monens [1O, B KOTOpO# MOKHBI OBITH OTPa’KEHBI TOJIBKO T€ (DAKTHI,
KOTOpbIe HEOOXOoAMMBI JIsi ee (QyHKuuoHupoBaHus. llpu mnpoextupoBanuu bJl
IPOEKTUPOBILUK JTOJKEH BBIIEIUTH U OMUCATh 3TH OXKUAAeMble (PaKThl U TEM CaMbIM
oyner otuepueHo rpanuna [10. Hanpuelimee nzydenue 110 nomxHo obecnieyuT He
TOJIBKO BbII€JIEHUE OOBEKTOB, HO U OITMCAHUE UX CBOMCTB, CBA3EH PYT C APYroM, TO
€CTb JJI KaXIOro THUMA OOBEKTOB (PUKCUPYETCS COBOKYIIHOCTb CBOWCTB,
MOCPEACTBaM KOTOPBIX OyIyT OMHUCHIBATHCS KOHKPETHBIE 00BEKTHI ATOro THma B B/I,
a TaK K€ BUJbl B3aMMOCBA3€H (OTHOILEHUS) MEXLY STUMHU O0OBEKTAMHU.

B nacrosimiee BpeMs Hanboliee pacnpoCcTpaHeHbl, H3BECTHBI TPHU MOAX0/A IS
IIPOBEJCHUSI AaHAIN3A:

1. TpaguuoHHas cxema, OpUEHTHPOBAHHAS HA UCIIOJIb30BAHUE PA3IUYHBIX
HOpMAaTUBHBIX JOKyMeHTOB 1 ['OCToB.

2. (Cxema CTpyKTYpHOTO aHaJIM3a.

3. CXGMa, OPUCHTHUPOBAHHAA HA IIOTOKHU JAHHBIX.

3.1.2 TpaduyuoHHas cxema aHanu3sa [l10.

TpanuuuoHHas cxema MpeAnojaraer, YTo B Pe3yJibTaTe MPOBEIAEHUS 3TOrO
sTana GOpMUPYIOTCS JOKYMEHTBI BKIIOYAIOIIHE:

- CXEMbI OpraHU3alMoOHHOMN CTpYKTYpHI [10;

- (DyHKIIMOHAJIBHYIO CXEMY;

- cxeMmy UH(GOPMAIMOHHBIX TOTOKOB.

HcxonHble TaHHBIE: PE3YJIBTATHl AaHKETUPOBAHUS [IEPCOHAIIA, JOJKHOCTHBIE

UHCTPYKIIMH, HAOJIIOJEHUE U ONMUCAaHWE KOMIIOHEHT 00BbeKTa pa3zpaboTyuka,

cOOpaHHbIE TOKYMEHTHI.
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JUcTieTdep CeKpeTapb

QOyHKIMOHAIBHBIE CXEMBI COCTaBILIIOTCA Uil OTPAXKEHUA KAXKIOro U3
IPOLECCOB M YyKa3aHUs MOJApa3elieHUus WU OOBEKTa, B KOTOPOM BBIIOJIHSIOTCS
(GyHKUMH, OTHOCAIIMECS K paccMarpuBaeMoMy mnporneccy. Ilpu cocraBienuun
(YHKIHMOHAJIBHOM CXEMBI OIpPEAENIEeTCS NEPEUYEeHb JJIEMEHTAPHBIX JCHCTBUNA M MX
MH(GOPMAIIMOHHBIX B3aMMOCBS3€H, a TaK JK€ YKa3bIBAlOTCS BHEIIHHE OOBEKTHI,
B3aMMOJICHCTBYIOIIUE C MTOAPA3AEIEHUEM U YUaCTBYIOIIKME B ’TOM IPOLIECCE.

OyHKIMS TNPEACTaBIsSETCS B BHUJE NPSIMOYroJIbHHKA, WM (DyHKIUU
YKa3bIBa€T HA BBINOJIHAEMOE IEUCTBUE.

[Tpumep. DyHKIMOHAIBHAA CXE€Ma MO pealu3aldyd IpOoLecca Ha3HAYCHUS

CTHUIICHANHA CTYACHTAM U CXCMa I/IH(l)OpMaI_[I/IOHHBIX ITIOTOKOB.
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Csonanas Coanas
BEIOMOCTD BEIOMOCTD
1 2
Brinenenue Brigenenune
OTJINYHUKOB U CTYJIEHTOB-
XOPOILIUCTOB 3 WHBaJIUI0B 4
v v
5 [ToaroroBka nacaibHOTO NPOTOKOIA
CTUNCHIUATbHBIN
TIPOTOKOJI
6
OdopmiieHue
MpHUKa3a
7

3.1.3. Cxembl cmpykmypHO20 aHarsu3a.

1ot noaxoa ObL1 pazpaboran B pamkax Munobopounsi CLIA.

Tako# moaxox mpennonaraet mocTpoenre GyHKIUOHATIBLHOM MoJIeT Ha Oa3e
AJIEMEHTOB, B KOTOPBIX OIpPEAEICHbl PAa3HOBUIHOCTH BXOJOB U BBIXOJAOB B
3aBUCUMOCTH OT UX ITOJIOKEHUS 10 OTHOLICHUIO K 3JIEMEHTY.

T.e. KaXIbI 3JIEMEHT B BUJAE NPSAMOYTOJIbHUKA OTOOpaXaeT BBIMOIHAEMYIO
byHKLINIO

- JIeBBIH BXOJ — MMOCTyMHarouas BXoAHast uH(opmanus;

- BEpXHHUU BXOJ — Olepalus Ha OrpaHuYeHHe peaanu3aluu QyHKIHY;

- HIDKHUN BXOJ — MEXaHU3M (CyObeKT) peanu3auuu QyHKIINH;

- TpaBbId BBIXOJ — BBIXOIHAA (TIepepadoTaHHas) HHGOPMAIIHSL.
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BepxHnii Bxox

$

Homep dynkuuu

JleBblil BXOA IIpaBelii BEIXOT,
OyHKIMS

——|

HrwmxHuit BX0ox

Jlanee 3T 351eMeHThl 00bETUHSIOTCS ApYT ¢ ApyroMm. lpu sToM MexTy HUMH
MOTYT OBITH Pa3INYHBIEC CBSI3U:

1.mocnenoBaTeNbHBIN BU CBA3H;

2.yHKIIMOHATbHAS CBSI3b;

3.KOMMYHHKAIIMOHHAsI CBS3b;

[locnenoBarenbHas CBSI3b: COOTBETCTBYET CUTYal[MH, KOTAa BBIXOJ (YHKIHU

1 siBnsieTcst BXOIOM JUist QYHKITUH 2.

Oynkus 1 _ DyHKIUSA 2

OyHKIMOHAIBHASA CBS3b: BBIXOJ (GYHKIMH 1 3amaeT orpaHUYeHUS I

byHKIMH 2.
- Oynknus 1 -
Y
? | Oymkmma2 |
- Oynxius 1 - -

[}

Y

DyHKIHS 2 .

?

KOMMYHI/IKaI_II/IOHHaSI CBA3b: MCXOJHBIC NTAaHHBIC ITapalJICIIbHO IMOCTYIIAIOT Ha

Y

Bx0J1 pyHkimu 1 u hpyHkumu 2.
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3.1.4 CxeMbl, opueHmMuUpoBaHHbI€ Ha rNomMoKuU OaHHbIX

B pamkax Takux cXeM OpraHM3aIllMOHHAs CTPYKTypa HE COCTaBJISETCS, a
nepBoi  (MCXOAHOM) CXEeMOH  SBJISETCS CXeMa, OTpaXkawllas HepapXuio
BBITIOJTHSIEMBIX ()yHKITHH.

OOBIYHO BBIZICTSIOTCS CAEAYIOMUe (PyHKITHH:

- TmpeoOpa3oBaHUeE JaHHBIX;

- BBOJI JAHHBIX;

- KOHTPOJIb JaHHbIX.

I'nmaBHas ¢pyHKIHSA

Haznauenune cucTeMsl

O-sl DO—52 O-a3
BBoj naHHBIX [TpeoOpa3zoBanue Kontpois
| ~~
O-a2.1 D-522 DO-523

Ha ocHoBe mipuBeneHHOro mepedHs (QyHKIMM, pe3yjbTara aHajlinz3a
JIOKyMEHTO00OpOTa, HOPMATUBHBIX JIOKYMEHTOB COCTaBIIACTCSA AMarpaMma MOTOKOB
JTAHHBIX, OCHOBHBIMH KOMITOHEHTAMH KOTOPBIX SIBJISIFOTCS:

- BHEIITHUE OOBEKTHI,

- IIPOLECCHI;

- XpaHWIHILA JAHHBIX;

- TOTOKH JaHHBIX (MHGOPMAIIHH).

BremHnit 00beKT — 9TO OOBEKT MaTepUaIbHOM, JHEPTeTUYECKOW WU

MH(OPMAIMOHHOW MPUPOJIbI, KOTOPBIM HAXOJUTCS 3a MpeleaMu pazpadaTbiBaeMon

ncC.
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[Tponecc — 3T0 COBOKYMHOCTH JiekicTBUM BbinoJHsAeMbIX MC 1 HanpaBlieHHBIX
Ha npeoOpa3oBaHUE TaHHBIX.

XpaHwiuile JaHHBIX — OTO OOBEKT, KOTOPBIM TMpeAHa3HAYeH st
JOJITOBPEMEHHOTO XpaHEHUs1 MH(GOpMallMd U K KOTOPOMY BO3MOXKEH JIOCTYI B
IIPOU3BOJIEHBIE MOMEHTBI BPEMEHHU.

[ToTok NMaHHBIX TpeaHa3HA4YeH Il OTOOpaKeHUs Mmepefadd JaHHBIX MEXIY
MPOLIECCAMH M XPaHWIHILAMH, a TaK K€ JIJI1 OTOOpaKeHHsI TH(POPMALIMOHHBIX CBSI3EH
C BHEITHUMHU OOBEKTAMH.

VYkazaHHbIe KOMIIOHEHTHI OTOOPaXal0TCs HA CXeMax CJIEAYIOINM 00pa3oMm:

1. Xpanumnuiie: (MpsSMOYTOJIbHUK)

o CBOIHBIE BETOMOCTH

2. IToroxk:

3. BHenHu 00bEKT:

[
Hms BHelIHEr0 00beKTa

(1BOMHOM MPSIMOYTOJILHUK)

4. Ilpouecc:

Howmep npouecca

IIpro6-Hue akuumit

Opoxep

(MHOTOYTOJIbHUK)
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3.1.5 IIpoekTpOBaHNE KOHLENTYAIbHON HH(OIOrMUeCKOH MOIeIH

Konuenryansasie uH@ponornueckue monenu (KMM) cpositca Ha ocHOBE
pe3ynbpTaToB aHaym3a npeaMetHoi ooaactu (I10).

B HEKOTOPBIX HEMOHITHBIX YEIOBEKY KOHIETIIUSAX, TTOJIHOCThIO HE3aBUCUMBIC
OT MapaMeTpOB CpeAbl XpaHEHUs JaHHbIX. CyIIeCTBYET HECKOJBKO MOAXOJ0B K
noctpoenuto KMM: rpadosbie Mogenn, HHPOPMALIMOHHBIE CETH, MOJAEIIN CYUTHOCTh-
CBSI3b.

Mopenb CyHnIHOCTB-CBSI3b  (hOpMasibHas MOJENb TMPEIMETHON 00yacTu,
KOTOpasi MO3BOJISIET ONMUCKIBaTh 00BEKTHI 110, B3aUMOCBSA3b 0OBEKTOB, U MOXKET OBIThH
UCIIOJIb30BaHa ¢ Oyaymumu notpeburensmu (moibs3zoBarensimu) MC, a taxke ms
npoexktupoBanus bJ[ Ha matanmormyeckom ypoBHe. OZHUM W3 BapUaHTOB MOJEIH
CYIIHOCTb-CBAA3b, sABJsieTCS mNpecTtaBieHue [0 B Buae Tak Ha3bIBa€MbIX 'E-R'
Jarpamm.

OO6muMu 1111 BCEX TMOJAXOAOB SIBJISICTCS HCIOJB30BaHUE TPEX OCHOBHBIX
KOHCTPYKTUBHBIX JJIEMEHTOB JJIsi TipeicTaBiieHusi coctaBa [IO — 3TO cymniHOCTH
(00BeKT), aTpuOyTHI (CBOMCTBA), CBSI3H (OTHOIIICHUS).

Onpenenenue: CyIHOCTh — cOOUpaTeIbHOE TOHSATHE, WM aOCTpaKIUs
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peasbHO CYIIECTBYIOIIEro OOBEKTa, MHpolecca WM SBIEHHUA, O KOTOPOM HaJo
XpaHuTh uHpopmarmio B b/1.
Heo6xoanMo pa3nuyarh MOHATHUS: TUII CYITHOCTH U SK3EMIUISP CYIIHOCTH.
Tun cymuoctn omnpegenser Habop (Kigacc) OMHOTHIHBIX OOBEKTOB, a

OK3CMIIIAP CYIMHOCTH — KOHKpCTHBIﬁ 00OBEKT M3 JaHHOT'O Ha60pa.

T'opox PoctoB
THO  3K3eMILLIP

ATpuOyT — TOHMMEHOBAHHAas XapaKTepUCTHUKA CYIIHOCTH, KOTOpas
NpPUHUMAET 3HAYEHHUs M3 HEKOTOPOTr0 MHOXKECTBa 3HaueHUd. B Momensx aTpuOyT
BBICTYNIA€T B KAu€CTBE CPEICTBA, C MOMOIIbIO KOTOPOTO MOJEIUPYETCS CBOMCTBO
cymHocTed. HeoOxomumMo pasinyaTh Takue NOHSTHS, Kak: TUI aTpulyTa, u
sK3eMIuIsIp atpulyTa. Tum atpubyra onpesnesnser Habop OAHOPOIAHBIX aTpUOYTOB, a

9K3CMILJIAP anI/I6YTa — KOHKPCTHOC 3HAYCHHC anI/I6YTa WJIM CBOMCTBA.

HasBanue ropona Craryc ropona YuncieHHOCTh HaceIeHUs
PocroB OO6m. meHTp 1 MiaH yen
HoBouepkacck T'op. O6n.3Ha"YEHUS 180 tbIC Uen
KitoueBoii atpuOyT — MUHHMMAaJIbHBIH HA0Op aTpUOyTOB, MO 3HAYCHHSIM

KOTOPBIX MOXHO OJIHO3HAYHO HANTH TpeOyeMbIi SK3EMIUISIPp CYITHOCTH.

CBsi3b — CPEACTBO MOJIEIHU, C TTOMOIIBIO KOTOPOTO OTOOpa)kaeTcsi B3aUMHOE
BJIUSIHUE CYIIIHOCTEHN JIPYyT Ha ApYyra.

PaznmuuaroT mOHATHS: TUN CBSI3U W 3K3eMIUIAp CBs3u. [lonsatne 'tun cBszu'
WCMOJIB3YETCSl 11 OTPaKEHUSI CBS3M MEXIY THUIAMM CBSI3UM. ODK3EMIUISIp CBSA3HU
paccMaTpyMBacMOro THMA CYIIECTBYET MEXIYy KOHKPETHBIMU JK3EMIUISIpAMU
PAaCCMOTPEHHOTO THUIIA CYIIIHOCTH.

[Ipu moctpoenuun E-R nguarpamm cymHOCTH HM300pa)kaloTcsi B BHIE
NPSIMOYTOJILHUKOB, aTpUOYThl — B BUJIE OBAJOB, a CBS3M — B BHUAE POMOOM WJIH
mecTuyroibHuKoB. Ilpu  moctpoenun E-R  nuarpamMmm  Mexay OTAEIbHBIMHU

CYmMHOCTAMU MOTYT OBITH Pa3IN4YHbIC BUBI CBSI3CH.
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B Tom ClIy4dac, CClIn 00BEKT CJIOXKCH, TO E-R AuarpaMMal I10JIY4arOTCA BECbMa
CJIO)KHBIMM MW HE OYCHb HaIlJIAAHBIMU. B Ttakmx CIydasax HIPHUMCHACTCA MCHCC

H&FHHHHOﬁ, oH OoJtee COIIGp)KaTeJIBHHﬁ SA3BIK MOACINPOBAHUA, B KOTOPOM CYITHOCTHU

Jleuamuit
Bpau

H CBA3HU IIPCACTABILAIOTCA BBIPAXKCHUAMU THUIIA!

Cymnocts | [ATy, AT,...]

Ces3p N [Cyml, CVU_IZ . ][ATl, AT2 . ]

Jlyume Bcero IO pa3buBath Ha OTJEIbHbIE OOBEKTHI U JIJII HUX CO3/1aBaTh

KIWM B Buzae E-R nquarpamm.

[Ipu monemupoBanuun KM T1O, menecoobpa3Ho MpeacTaBisiTh €€ B BUIE

psada TaK Ha3bIBACMBIX JIOKAJIbHBIX HpCI[CTaBJ'IeHI/II\/'I H MOJCIUPOBATHL KaXKI0C

®DakynpTeT

IHalucHT

JIOKaJIbHOE TIPEJICTaBIICHHE, a 3aTeM 00BbEAUHATh X B enuHyr0 KMM.



48

3.2 PeasiiiMOHHBIE MO JAHHBIX

3.2.1 Moaeaun 1aHHBLIX

[IpoexTupoBaHue JOrMYECKON CTPYKTYpHI (JJoruyeckoe npoektuponanue) bJ]
npousBogutcss Ha ocHoBe KHWMM, wu BwiOpanHoit CVYBJl. Kaxmas CYb/I
MOIJICPKUBACT Ty WJIM MHYIO TIPEIMETHYIO 00JIacTh, HO BKIIIOYAET B ceOsl CpencTBa
OpPUEHTUPOBAHHBIE Ha OIPEIEICHHbIE CTPYKTYpPbl JAHHBIX, 3TOT MHCTPYMEHTapUi
Ha3bIBAETCA MOJICIBIO JIaHHBIX. Mojenb omnpeaensiercs TpeMs OCHOBHBIMU
KOMIIOHEHTaMHU:

JlonycTumasi Opranu3aius JaHHbIX;

MHOXeCTBO ornepanuii, TOMyCTUMbIX HaJl 00bEKTaMU MOJIEJIEH JaHHBIX;

OrpaHuyeHus LEeJIOCTHOCTH.

Kaxnas 9BM o6nanaer cBoeil MoJenblo JaHHBIX ((hU3udeckas, OCHOBHAs),
3TO AomycTUMbIe Wit DOBM:

dbopmMaThl JaHHBIX;

oriepaluu, BBITIOJHSIEMbIE HaJl JaHHBIMU.

C nomoipio HpU3NYECKOl MOJENIHU AAHHBIX CTPOSIT 0oJiee CIIOKHBIE MOJETH
JAHHBIX, T.€. (PAKTUYECKHU JenaeTcs Mepexoa K HEeKoTopoil abcrpaktHoi OBM,
oOnanaronieit Oosiee yaoOHON MOJENBI0 MAHHBIX IJis peireHust 3anad. [Ipumep
ADBM: TpaHCHATOpBI, UHTEPHPETATOPHI U T.O. Kaxablii Takoil SA3bIK UMEET CBOIO
MOJIe/Ib JaHHBIX, KOTOpas HE 3aBUCHUT OT MAIIMHBI U YIPaBIseT MOJEIUPOBAHUEM
peanbHbix cutyauui. K npumepy, monens nanusix [TACKAJIS comepxut mMaccus
MEPEMEHHBIX PA3IMYHBIX THUIIOB M COACPKUT HAOOp OmepaTopoB H IMPOIEIYD,
ropaszao Oosiee MMUPOKUM, 4eM HaOOp KOMaH]I npoiieccopa. Bee oneparopsl 110060ro
AITOPUTMHYECKOTO SI3bIKa MOTYT OBITh Pa3/ICJICHBI:

JlekiiapaTUBHBIE ONEPATOPHI (ONEPaATOPHI ONTUCAHMUS);

[IpouenypHbie onepatopsl (OnepaTopbl MAHUITYJIUPOBAHUSA).

MHOX€eCTBO JOMYCTHUMBIX COCTOSIHUW, MCXOJHBIX, IPOMEKYTOUYHBIX U

BBIXOJHBIX JOJAaHHBIX B IIPOrpaMMC Ha aJTOPUTMHUYCCKOM SA3BIKEC, OIIPCACIIACTCA
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JEKJIApaTUBHBIMU OIlepaTopaMu. A W3MEHEHUE COCTOSHUS JaHHBIX B MPOrpaMMe —
IIPOLIEAYPHBIMU ONIEPATOPAMM.

To ecTb COBOKYNHOCTH JEKJIAPATUBHBIX U IMPOLEIYPHBIX OINEPATOPOB U
ompenessieT MOJENb JAaHHBIX JUIA JTOT0  AJITOPUTMUYECKOrO  sA3bIka. Bce
BBIIIIECKA3aHHOE  OTHOCUTCS K MOJIENIM JAHHBIX, MOJJIEPKUBAEMON KOHKPETHOM
CYBJ, T1.. ¢ ToukM 3peHus mnpukiIagHo mnporpammbl, CYBJ[ wmoxer
paccMaTpuBaTbCs ~ KaK ~ HEKWMM  QITOPUTMUYECKHM  fA3BIK, HAa  KOTOPOM
nporpammupytorces 3agaun MOCY. Otiauume 0T O0OBIYHOTO aJrOPUTMHUYECKOTrO
A3bIKA, 3aKJII0YAaeTCsl B TOM, 4YTO JEKJIAPATHBHBIE W MPOLEAYpPHBIC OIEpALUU
paszzeneHsl U O(GOpMIIEHBI B BHUJAE OTAEIBHBIX $3bIKOB ONUCAHUS JAHHBIX U
MaHuIyupoBanus JaHHbIMU (SIO] u SIM]I cOOTBETCTBEHHO), U 9TH S3BIKH KaK pa3 U
ONPENEIAIOT MOJEIb [aHHBIX, MoaaepkuBaeMblXx KOHKpeTHOM CYDB/I. Ilpuuem
MOJIEJIb TAHHBIX B TAKOM MHTEPIPETALNU TOHUMAETCS KaK:

COBOKYITHOCTB CTPYKTYP JTaHHBIX;
COBOKYIIHOCTB AOIYCTHUMBIX ONIEpaLUi;

COBOKYITHOCTh OTPaHUYEHHIA.

3.2.2 CTpyKTYypbI JAHHBIX

Crpyktypusanus JaHHbIX Oa3upyeTcss Ha KOHICMNIMU arperaivv U
0000mmenus nanupix. Hampumep, B (ailioBbIX cucTeMax peaan3oBaHa MOJCNb THUIIA
«mnockuid (aim». OHa UCHOJIb3yeT YeThIpe KOMIOHEHTBI JIOTMYECKUX CTPYKTYpP
JTAHHBIX

0JI€ — HAMMEHbBIIIas TOUMEHOBAHHAS €IMHUIA JAHHBIX;

3aMKuCh — MOMMEHOBAHHAs! COBOKYITHOCTD IOJIEH;

¢aiin - momMeHOBaHHAsI COBOKYITHOCTh 3aIMMCel OTHOTO THUIIA;

Habop (HaiiIoB - MOMMEHOBAHHAS COBOKYITHOCTh (haijIoB.
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B takoi Moxenu arperanus UCHOAb3yeTC Il KOMIIO3UIIUU TOJIEN B 3aIKCh,
a 00001IeHNe — NJIs1 IPEACTABICHUS MHOXKECTBA K3EMILISIPOB OJTHOTO THIIA, OAHOU
oO111ei cTpokoi 0oJiee BRICOKOTO YpOBHS — (paiina.

[Ipumep. HeoOxonumo mnpencTaBuTh B BHIE JIaHHBIX HH(POpMAIUIO O
COTpPYIHHUKAX Kakoi Tu00 opranuzanuu. [1lycth oTeiapHbIe CBOMCTBA MOACIUPYIOTCS
cinenyrommmu tunamu nosieit: FA, BO, LE. Onucanue coTpyiHuKa B LIEJIOM MOXKET
OCYILECTBIISITECA C UCIOJIb30BaHUEM cxembl 3anucu tuna: Corpyanuk(FA, BO, LE).
To ecTp 3amuch, MOTydeHHas MmyTeM arperaunu Takux noiser kak: FA, BO, LE.
O6obmenne Bcex dK3eMIULIpoB 3amuceit Tuna COTpyOHHK, MOXKET ObITh
OCyHIECTBJIEHO B (paitnax tuna COTpyIHUKH.

To ecThb mpeAcTaBIsE€TCS COBOKYNHOCTh OMMCAHUM BCEX COTPYIHUKOB
JJAHHOW OpraHu3aluu ¢ TOMOIIBI0 OJIHOTO JK3eMiuiapa (aiina. pyras dopma
MPEACTABIICHUS JIAHHBIX, SBIISIIONIASCA YIOOHOM C TOYKM 3pEHUS IMOHUMAaHUS U
uHTepnperanun — TabnuyHas Qopma. Tabmuna — COBOKYITHOE OINKCAaHHE
HK3EMILUISIPOB CYITHOCTH HEKOTOPOTO THIIA.

[Ipumep ucnonb3oBaHus TaOIMUYHON (OPMBI ISl OMUCAHUS HK3EMIUISIpA

CYIIHOCTH.
aTpuOyTHI
§ Ne mp. Ha3Banue npoekra [ata BbIIOSHEHUS
% ~l
. 008 [IpoBepka ycTpoicTB 0OMeHa TaHHBIMH 10.07.99
012 YcrpoiicTBo TecTupoBanus 0J10k0B O9BM 20.03.2000
082 MonemupoBanue padotsr AJTY 30.07.2000

OTHOIICHMUSA

T36J'II/II_[LI MOTYT HCHOJBb30BATLCA W JJIsI OIIMCAHUS JOK3CMILIApAa CBA3U
HCKOTOpPOro Tuia MCEXKAY CYHIHOCTSIMMH. HpI/I OMpPCACICHHBIX OOMYIICHUAX MOKCT
HCIIOJIB30BAaThCAd MATCMATHUYCCKOC IIOHATHUC «OTHOLICHUWS)» - OJIA (I)OpMaJ'H)HOFO

OIMMCaHus TaOINIIEL.
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Ne otnena | Nempoexrta
01 008
03 082
09 012

Oto npennoxun ydenbii E. Komm. Ilpm Ttakom momxome, mims oOpaboOTKu
JAHHBIX MOYKHO HCHOJIb30BaTh amnmapar IJis TEOPUH MHOXKECTB, U IPEICTABICHUE
JAHHBIX CBOJUTCA K MPEJCTABICHUIO JBYMEPHBIX TaOJUIl B BUJle OTHOIIEeHUH. [Ipu
TaKOM IIOJIXOJI€ CYIIHOCTh MPEICTaBISICTCA arperatoM arpuOyToB, a CBA3b —
arperatoM wuaeHTUQUIMpYOMUX aTpuOyToB. TO €cThb B 3TOM cllydae CTOJOIbI
TaOJMUIBl WMCIOJIB3YIOTCS IS 3aJaHus aTpuOyTOB, a SK3EMIUISPBl CYIIHOCTEH

MNpCACTABJLIIOTCA arperaTaMu 3HAYCHUM COOTBCTCTBYIOIINX anI/I6YTOB.

3.2.3 OcHoOBHbIE ONIEPALUH,

JluHaMUYeCKUEe CBOMCTBA MOJEIM JAHHBIX OMNPEACISIIOTCS MHOXKECTBOM
omeparuii, KOTOpble 3aJaloT ACUCTBUS Hal colepkuMbiM bJ[ (s3bIk omucaHus
Moxeneit nanubsix — AIMJI). Peanmu3zanust mro00i onepanuu Haja TaHHBIMMU:

Cenexuusi  1aHHBIX (MOXKET OBITH OCYIIECTBIIEHA C HCIOJIb30BAHUEM
JIOKaJIbHOW MO3ULMH, C UCIIOJIb30BAHUEM 3HAUEHUS, C UCIIOIb30BAHUEM CBS3U MEKY
JTAaHHBIMU );

JleficTBUSL HaJ BBIACICHHBIMU JTAaHHBIMU (MOXKET OBITh YTEHUE JAHHOTO W3
0a3bl, BKIIOYEHHUE JAHHOTO B 0a3y, yiajieHue, pelakTUPOBAHUE U T. 11.).

ITo xapaktepy crocoda moJiydeHus pe3yJibTaTa, pa3andyaloT HaBUTAIIUOHHbIE
U crienrKaIMOHHbIE OTIepaIluu:

— HaBUTAIlMOHHBIE OMNEpalMU: PEe3yJbTaT OIepalud MOJy4YeH MyTeM
MPOXOXKJIECHUS 110 CBA35AM, UMEOIMM MeCTO B b/J;

— cnenuUKAIMOHHBIC ONEPaIK: KOT/Ia B OMEpaliyd OMpPeIestoTCs TOIBKO

TpeOOBaHUS K pe3yibTaTy, HO HE 33a€TCs CIIOCO0 MOyYEeHUs pe3yJIbTaTa.
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Ectb eme 0000mieHHbIE oOmepanuu: TMOCIeI0BAaTEIbHOCTh — OINEpalHii
MO3BOJISIIONIMX OPTaHU30BATh IIOCIEIOBATENBHOCTH JeicTBUi. [lpouemypsr, T.e.
00OOIICHHBIC OTIepalliy, MOIIHBbIE THOKHE CPEICTBA, MO3BOJSIONINE CYIIECTBEHHO

paclMpuTh JTMHaAMU4YecKkue cBorctBa b/l

3.2.4 OrpanuyeHusi HEeJOCTHOCTH.

Jlornueckue OrpaHUYEHUs], KOTOPHIE HAKIAIbIBAIOTCS HA JAHHBIE, C LEJbIO
3aIUTBl UX OT CAHKUMOHUPOBAHHOIO, HO HE KOMIIETEHTHOIO IOJIb30BaTEI,
Ha3bIBAETCSI OFPAaHUYEHUEM LEIOCTHOCTH. T€PMUH - LIEIOCTHOCTh — UCHOJIb3YETCA B
CMBICJIE TOYHOCTU (KOPPEKTHOCTH, OE€30MacHOCTH) JaHHBIX 0a3bl. OrpaHuyeHUs
MOTYT pa3AeATCs: Ha BHYyTPEHHUE U IBHBIE OTPAHUYEHUS [IEJIOCTHOCTH.

BHyTpeHHue orpaHuueHusi LEJIOCTHOCTU: OOYCIIOBIEHBI TEM, YTO MOJIENb
JAHHBIX  YXE€  ONpeAeisieT  JOINYyCTUMYK  CTPYKTYpY  JIaHHBIX, KOTOpBIE
noaaepxkuBaroTcs cooTBercTByromern CYDBJl, crmemoBaTenbHO, €CIM  BBOAUMBIC
JTAHHBIE HE COOTBETCTBYIOT JOIYCTUMOM CTPYKTYpE, TO CHUCTEMA JIOJKHA OTBEPraTh
BBOJIUMbBIC JlaHHbIC. Hampumep, eciau 3amnuch MOXKET coiepkaTh He Oosee 20 mosiei,
TO MONBITKA BBECTU JaHHbBIE C OOJIBIINM YHCIIOM M0oJiIeH, Oy/1eT OTBEprHyTa.

SBHBIE OTrpaHUYECHUS LIEJIOCTHOCTH: OTrpaHUYEHMS, SIBHO
cnequduuupoBanibie B B[ ¢ momompio cnenuanibHbIX KOHCTPYKUHMK  SI3bIKa
ormcanust nanubix (10/1).

[Ipumep: B/1 "cnyxamue":

Tabmmunbiid Ne Damunus Nmst .. JlomkHOCTB

Ecnu TaGnu4HbIi HOMEp — KITFOUEBOE T0JIe, TO MOTBITKA BBOJIA 3AMKUCH C YXKE
uMerIuMcesl 3HaueHueM B mosie Tab. Ne, Oynmer otTBepruyra. OrpaHuyeHus
I[EJIOCTHOCTH KIACCUDUIUPYIOTCS TAKXKE:

OrpaHuyeHus I10MEHA;

Orpannuenus atpuoyTa;

OrpaHu4eHus OTHOIICHUS,

Orpanunuenus b/1.
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Jnsa  opraHu3anMy = OTPAaHMYEHMM  LEJOCTHOCTH  JOMEHA  3aJar0TCs
JOTOJHUTENbHBIE 3HAYEHUS JUIsl JAaHHOTO JAOMEHa (mpuMep: Ui MOl AOJHKHOCTD
MOYHO 33/1aTh CIIUCOK JIOJDKHOCTEM, MOMNBITKA BIMCATh JOJKHOCTh HE BXOJSAIIYIO B
CIHCOK JTOJKHA OBITH OTBEPTHYTA).

OrpaHuyeHus EIOCTHOCTH aTpuOyTa — B3aMMOCBSI3aHO C OTPAaHUYCHUSIMU
LEJTOCTHOCTHU JOMEHA.

OrpanuveHus HEIOCTHOCTH OTHOIIEHUS — (DOPMHUPYIOTCS M3 LIENOro psijaa
OTpaHUYCHHM, B BUJIE €IMHOTO KOMILJIEKCAa TPEOOBAHMIA.

K nmpumepy, noMeH "momxHOCTB" TOJKEH COAEpKaTh B ce0e BCe aTpUOYThI
noskHocTel: Pektop, Jlekan, 3aB. Kadenpoii, JlonieHT, ACCUCTEHT.

B orpannueHnu 1enoCTHOCTH OTHOILIEHUH 3a7aeTcs HaOOp WM KOMIO3ULIUS
TpeOOBAHMWI MO OTHOLIEHUIO K PAa3IM4YHbIM aTpuOyTam, WA IO OTHOLIEHUIO K
COUYETaHMIO aTpUOyTa U CUCTEMA JIOJDKHA 3TOT KOMIUIEKC TPEOOBaHUN MIPOBEPATH AJIs
KOHKPETHBIX JaHHbIX. CucTeMa JOJDKHA IPOBEPATH 3TH JAHHBIE IO KOHKPETHOU
3anucu (0OBEKTY).

B 3aBepiuieHuM 4eTBEpPTOro paszena, CIEAyeT OTMETHUTh, YTO B HACTOSIIEE
BpeMs pa3paborano MHOxkecTBO CVYBJl, OpueHTHpPOBaHHBIX Ha pa3HbIE THUIIBI
naHHbeIX. IlepBas rpynma cUCTEM — 3TO CHCTEMa HWHBEPTHPOBAHHBIX CIIHCKOB,
UEepapXUUeCKUX U CETEBBIX. BTOpas rpynmna — pessiiMoHHbIE MOJIENN JaHHBIX. TpeThs
rpynna — TOCTPEISIUOHHBIE CHUCTEMbI: JEAYKTHUBHBIE, 3KCIEPTHbIE, OOBEKTHO-

OpUEHTUPOBaHHbIE, CEMaHTHUUECKHE U yHUBepcalibHbie CYB/I.
3.3 S3biku 3anpocoB AJis padorsl ¢ B/,
3.3.1. KpaTkasi XapaKkTepUCTHKA A3BIKOB.
OcHoBHBIMHU s3bpIKaMu Ju1s paboThl ¢ PBI sBistorcs ISBL, SQL, QBE.
1. ISBL — s3Ik pensuuoHHOM anreOpbl, T.e. B HEM oOmpeAesseTcs

IIOCJIACA0BAaTCIbHOCTD onepaunﬁ, KOTOPLBIC HCO6XOI{I/IMO BBIITOJIHUTD Hanj

OTHOUIEHUSIMU JIJIS TIOJIYYEHHUS PE3YIIbTATA.
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2.  Szpiku QBE u SQL oTHOCATCSA K sI3bIKaM PEJSIITAOHHOTO UCYUCIICHHUS.
B QBE B kadecTBe 00BEKTOB MCUMCICHUS MCTIONB3YIOTCS CTONOMBI, a B SQL
— kopTtexku. B kadectBe Hambojee pacnpocTpaHEHHOTO (OCHOBHOIO) —s3bIKa
ucnonezyetcst SQL (Structured Query Language) — s3bIK CTPYKTypHPOBAaHHBIX
3anmpocoB JaHHBIX. S3bik SQL moanepkuBaloT MPaKTUYECKH BCE KOMMEPUYECKUE
CYB: Orakl, Sybase, DB2, MS SQL u T.1.
HeobOxonumo oTmMeTuTh, 4TO peanusanus si3bika SQL, a Takke THUIIbI
UCIIOJIb3YEMbIX JIaHHBIX, HECMOTpS Ha HAJIMYME CTAHIAPTOB, PA3IUYAIOTCA B Pa3HBIX
CYB/. D10 co3ma€t onpenenéHHble CIOKHOCTH Tpu nepexojsie oT ogHot CYBJ] Ha

JIPYTYIO WU MIPU NIEPEHOCE MPUIIOKEHUM.

3.3.2 SI3pik SQL

OTOT s3bIK OBLT pa3paboran B komnanuu IBM Research B Hauane 70-x romoB
U 3aT€M MOJEPHHU3UPOBAJICS.

SQL1-onpenenén B crangapte 1989 r.

SQL2—ompenenén B crangapte 1992 r. (SQL92)

SQL3-B cranuu pa3paboTKH.

Hu onuH n3 KoMMepyecKHX MPOAYKTOB HE MOJJEPKUBAET B MOJHOM Mepe
crangapt SQL2. dakrthueckn, KaKIbli KOMMEPUYECKHM MPOAYKT IPEACTABIISAET
co0oli “HaJIMHOKECTBO MOJAMHOXKeCcTBa  si3bika SQL2.

IIponykr IBM DB2, He mommepxkuBaer Bcex cpenctB SQL2, kacaronmxcs
LEJIOCTHOCTH, HO OH NPEBOCXOAMT CTAHAAPT B OTHOILUEHWU NPABUJI, CBSI3aHHBIX
OOHOBJICHUEM TIPEICTABIICHUM.

3ameuanue: B SQL2 wucnone3yrorcs tepmunbl TABJIMIIA, CTPOKA,
CTOJIBELl Bmecto pensiuuoHHbix TepmuHoB OTHOIIEHUE, KOPTEX,
ATPUBVYT.

OcHOBHBIE KOMIIOHEHTHI si3bIka SQL:



55
SA3pik SQL Brimtouaet B cebs (F10O/]) s3pix onpenenenus ganabix (DDL—-Data
Definition Langage) um s3pik oOpabotku mamHeix (DML-Data Manipulation
Language) — SIM/I.
AMJ] SQL MOXHO HUCIHOJB30BaTh MU HA BHEIIHEM W HAa KOHIENTYaJbHOM

ypOBHE, ipu onrcanuu npoekra AbJ] u cucrem MO.

3.3.3 OnpenesieHne JaHHBIX

OcHOBHBIE OTepaTOPhI A3bIKA ONpeeaeHus JaHHbIX B SQL:

Cozmanne CREAT DOMAIN CREAT TABLE

N3menenune ALTER DOMAIN ALTER TABLE

Yuuuroxenue DROP DOMAIN DROP TABLE

Homensl B SQL ucnonws3yrorcst Ay o0ecriedyeHus: BO3MOXKHOCTH OIMH pa3
OTIPEJICIIUTH JIEMEHTAPHYIO CTICIIM(PUKAIINIO TUTIA JAHHBIX, a 3aTEM UCIIO0Ib30BaTh €€

OIHOBPEMCHHO I HCCKOJIBKUX CTOJI6I_[OB B HECKOJILKHMX 0a30BBIX Ta6J'II/II_IaX.

3.3.4 CuHTaKCHC onepaTropa Co31aHusl JOMEHA

CREATE DOMAIN umsi_noMeHa TUT JTaHHBIX [MACCUB_YTOUYHEHHBIH |

B s3p1ke SQL noaziepkuBarOTCs CKAISIPHBIE TUIIBI TAHHBIX

CHARACTER (n) INTEGER DATE — nata

BIT (n) FLOAT (p)  TIME - Bpems
NUMERIC (p,9) TIME STAMP #u T.51.
DECIMAL (p,q) INTERVAL-BpeMeHHBII HHTEpBAIT

VAR CHAR (n) — TekcTOBBIC JaHHBIC HCU3MCHHOM JITHHBI.

B criuckax yTo4HEHUS MOTYT YKa3bIBaThCS 3HAUCHUS BKIIFOYaeMbIe B CTOJIOCI]
U3 JIOMEHa 10 yMOJYaHWi0. MOTYyT YKa3bIBaThCs ONpeAciicHus (ONUCaHMs)
OrpaHUYCHUH, TPUMEHSIEMBIX K KOKIOMY CTOJIOIY, CO3/1aBaEMBIX B 3TOM JJOMECHE.

Coszmaercs BI:

S (mocTaBIIMKH)
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NS NAM | STATU | CITY (mecTo
E S pa3MenieHus)

S1 Cvur | 20 Jlongon

S2 Jbxon | 10 [Tapmx

S3 Tom 30 [Tapmx

S4 Kiapk | 20 Jlonnon

S5 Amam | 30 AduHbI

P (nerann)

PNAME COLOR WEIGHT | CITY
NP (na3zBanue) | (uBeT) (Bec) (MecTo XpaHeHHs1)
P1 Nut (raitka) | Red (kpachblii) 12 Jlonmon
P2 bonr Green (3enénpiit) | 17 [Tapux
P3 Mypyn Blue (romy6oit) 17 Pum
P4 Mypyn Red (kpacHbrit) 14 Jlonmon
P5 [Tanery Blue (romy60it) 12 [MTaprx

SP (mocTaBku)
NS NP QTY
(1)

S1 P1 300

Sl P2 200

Sl P3 400

Sl P4 200

Sl P5 100

S2 P1 300

S2 P2 400

S3 P2 200

S4 P2 200

S4 P4 300

S4 P5 400

CREATE DOMAIN PNAME CHAR (6);
CREATE DOMAIN NS CHAR (5);

CREATE DOMAIN NAME CHAR (20);
CREATE DOMAIN STATUS NUMERIC (5);
CREATE DOMAIN CITY CHAR (15);
CREATE DOMAIN NP CHAR (6);

CREATE DOMAIN COLOR CHAR (6);
CREATE DOMAIN WEIGHT NUMERIC (5);
CREATE DOMAIN QTY NUMERIC (6);
3.3.5 CuHTakcuc oneparopa onpejaejaeHus: Ta0TUIbI.
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CREAT TABLE <umsg Ta0Onuner>
[<ums cTonO1a> <TUIl JaHHBIX> [<pazmep>],

WK B OoJiee 00IIIeEM BHUIE
CREAT TABLE table (base-table-element-commalist);

I'ne

1.table — v TaGULEL;

2.base-table-element (crmucok 31eMeHTOB TaOIMIBI Pa3ACIEHHBIX 3aISITHIMH)
— K&XJIBIA 3JIEMEHT TAOJIMIIBI ABJISETCS OO ompesecHrneM (OmMcaHueM) CToona
1100 ompenenacHreM orpanndeHus Taoymiel (base-table-constraint-definition)

2.1. Kaxnoe omnpezenenue crondiia B CBOIO OYepeb BBITISIUT CIETYIOITUM
oOpazom:
column representation [default-definition] <umst crombma> <THUO [JaHHBIX WA
JIOMEH> [pa3Mep| [pa3mep o YMOJTYaHUIO |.

31eck column 03HaYaeT Ha3BaHHUE CTOJIOIA;

representacion — yka3piBaeT HCOOXOIUMBIN THIT JAHHBIX WU JIOMCH;

default-definition — HeoOs3aTenbHOE OMNpEACICHHE [0 YMOJIYaHHUIO, T.C.
YKa3bIBAET 3HAYCHHE 110 YMOJYAHUIO IS OTOTO cToyIOna. Ecimu st JaHHOTO cTOJNOIa
HE OIPENEIICHO €r0 COOCTBCHHOE SIBHOE 3HAUCHHUE M0 YMOJMAHWIO, a TaKXe HET
TAKOBOTO HACJICIyeMOI'0 M3 JOMEHA, TO MPEAINoJiaracTcs, 4To 3HAYCHHE €ro IIo
ymonuanuto ,,NULL”.

CymectByet Tpu (3) BUa onpeiesIeHU OrpaHUYEHUN TaOIUIIbI:

1. OnpeneneHre NOTEHIIMATBHOTO KITI0Ya,

2. OmpenencHue BHEIIHETO KITIOYA,

3.  Omnpenenenre NPoOBEPOUYHOTO “yCIOBUS .

IloTeHInaIBLHEIE KITIOYH.

OmnpeneneHre NOTEHIIMATHLHOTO KITF0Ya 3aITMCHIBACTCS B BUIC:
UNIQUE (colomn-commalist) wmu UNIQUE (cmucok uMEH CTONOIOB

pa3ieNIEHHBIX 3aMsTHIMU)



58
B 00mux cmydasx cnucok uMEH cTos0moB (colomn-commalist) He momkeH
ObITh TycThIM. {7 maHHOW 0a30BOMl TaONMIBI JOMKHO OBITH HE 0ojiee OJHOTO
nepBUYHOro Kitoua (primary key) u Jr000€ KOJMMYECTBO albTEPHATHBHBIX
(Bropuunbix) kimoueid (UNIQUE).
JUiss  mepBUYHOrO KiIIOYa JUIsl  KaXJIOro M3 YKa3aHHBIX  CTOJIOIOB
noapazymeaetcs 3HaueHue NOT NULL, maxxe ecnu 3TO HE yKa3aHO SIBHO.

BHemane KI1ro4u.

OmnpeneneHre BHEIIHETO KIIOUYA 3alIUChIBAETCS CIAEAYIOLUIMM 00pa3oM:
FOREIGN KEY (<cnucok UMEH CTOJIOLOB, pa3Ae/IEHHBIX 3aUCIMU>)
REFERENCES <ums tabaunpsr> (<ums ctonbmnal>, <ums ctondma 2>, ... )

[IpoBepOYHBIC YCIOBHUSIL.

MoryT Takxe 3a1aBaThCs B CIIMCKE AJIEMEHTOB B KAYECTBE OTPAaHUICHHMA
CHECK (BbIpaxkeHue ycinoBus JjIsl OTPAaHUYCHUS )

[IpumMep co3ganus Ta6JII/II_II>I C IIOMOIIIBIO OIICpaTOopa.

CREAT TABLE SP (NS, NP, QTY, PRIMARY, KEY(NS, NP), FOREIGN
KEY(NS), REFERENCES S, FOREIGN KEY (NP), REFERENCES P, CHECK
(QTY>0 AND QTY<501));

SP (moctaBku)

NS NP QTY
(1)
S1 P1 300
S1 P2 200
S1 P3 400
S1 P4 200
S1 PS 100
S2 P1 300
S2 P2 400
S3 P2 200
S4 P2 200
S4 P4 300
S4 PS 400




