IIman :

1. OcuoBubie ¢pynkmm UC.
2. Ipumepst UC u cnoco00B UX OpraHu3anuu
a. Karamor 6ubnmoreku (pyqHON TOAXON)
b. ArentcTBo HenBHKUMOCTHU ((alIOBbII MOAXO0T)
CYBJl, dynkmuu CYB]]
CpaBHHTENBHBIC XapaKTEPUCTHKH CITOCOOOB.
5. CoctaB UC

hali

1 OcHoBnbie pynkuuu UC — BBOI, XpaHeHHE M U3BJIeYeHHEe HHpOpManum.
2. Cnocoos1 opranmzanuu UC

2.1 PyuHoii cioco6. Opranm3anus 0M0JIMOTEYHOI0 KaTAJIO0ra.
XpaHATCS cIeAyIoIIe CBeIeHHs : Ha3BaHUE KHUTH, paMUINKM aBTOPOB, HA3BaHUE
W3JIaHUS, TOJ1 U3JIaHUs1, KOJIMYECTBO CTPAHHII

Hocurens — 6ymara.

PaccmotpeTs, KakuM 00pa3oM NMPOU3BOIUTCS BBOA JaHHBIX, KOPPEKTHPOBKA,
pe3epBHOE KONMPOBaHKE, aPXUBHUPOBAHKE, YHHUTOXKECHHE.

JlocTonHCTBa CpaBHUTENBHAS MPOCTOTA MPEACTABICHUS TaHHBIX, OTCYTCTBUE
HEOOXOAMMOCTH HAJIMYHUS OCOOBIX TEXHUYECKUX CPEJICTB, OTHOCHTENIbHAS HU3KAs
CTOMMOCTSb .

Hepnocratku — upe3mMepHOe BpeMs IONCKA, TPAKTUIECKAst CII0KHOCTD YIIOPSI0YCHHS
JTAHHBIX, HEBO3MOXKHOCTh PE3EPBUPOBAHUS JAHHBIX, CII0OKHOCTh MOAU(DUIIMPOBAHHS,

2.2 Ha ocHoBe ¢ailsioBOii cuCTEMBI

®aiinoBble crCTEMbI OBLTH MEPBOM MOIMBITKOW KOMITBIOTEPU3UPOBATH U3BECTHBIC
BCEM pYYHBIE KAPTOTEKU. PydHble KAPTOTEKH MO3BOJIAIOT YCIEIIHO CIIPABIIATHCS C
MOCTaBJICHHBIMU 33/1a4aMH, €CITM KOJIMYECTBO XPAHUMBIX HH()POPMAITMOHHBIX
00BEKTOB HEBEIUKO.

B kaudecTBe mpumepa pacCMOTPUM areHTCTBO HEABUIKUMOCTH, KOTOPOE COCTOUT U3
JIBYX OTZIEJIOB — OT/eJa peaju3alru U OTAeNa KOHTpakToB. OTaen peanu3anun
cobupaeT nH(POPMALMIO O CJABAEMbIX C ApEHly 00BEKTaX HEIBUKUMOCTH, UX
COOCTBEHHMKAX U OTEHIIMAIbHBIX apeHAaTopax.

Best unpopmanms coxpansiercs B Qaiiiiax, KOTOphIe COAepkKAT 3aluCH ¢ OJJUHAKOBOM

CTPYKTYpOH.

[Tycts MC oTnena peanusanuu COCTOUT U3 IBYX (aiiioB
HEABWXUMOCTD
BJIAZJEJIBLIbI



KIIMEHTBI

HEJABMXXNUMOCTb

Ne obwekra | Anmpec Koz-Bo Croumoctb [Tacopt
KOMHAT BIIA/ICTBIIA

1 Jlenuna 10 3 500 69 01

2 Kuposa 40 2 400 69 01

3 Ycosa 50 2 300 69 02

4 Wpkyrckuit 110 1 100 69 03

BJIAAEJIBLIbI

[MTacropt 0)4(6] Tenedon Anpec

BJIaJIeJIbLIA

69 01 HBanoB 123456 Jlennna 15

69 02 [TetpoB 234567 Kuposa 90

69 03 Cunopon 678990 Kuposa 50

KJIMEHTBI

[MTacmopt 01510 Tenedon Kon-Bo | Makcumy

KJIMEHTa KOMHAT | M OIUIATHI

79 01 ['onuapoB 41-00-56 2 500

79 02 Bacunbes 41-00-57 2 300

79 03 CkBop1oB 41-00-48 1 150

Jomyctum, 9T0O OTAET KOHTPAKTOB Ha OCHOBE MH(OPMAIINU O BIaeNIbLaX,
apeHaTopax M apeHa01aTelsIX 3aHUMAETCs] COCTABICHHEM H PEerHCTparyeit
noroBopoB. MHbopmanust xpaHuTes B Tpex ¢aiinax

HEJABMXKUMOCTbD

KJIMEHTBI

JOT'OBOPA

HEJABMXXKNUMOCTbD

Ne o6wexra | Anpec Kozn-Bo Croumoctb [Tacnopr
KOMHAT BJIaJIENIbIIA

1 Jlenuna 10 3 500 69 01

2 Kuposa 40 2 400 69 01

3 Ycosa 50 2 300 69 02

4 UpxkyTtckuii 110 1 100 69 03

KJIMEHTBI

[Tacnopt OUO Tenedon Kon-Bo | Makcumy

KJICHTA KOMHAT | M OIUIATHI

79 01 I'onuapos 41-00-56 2 500




79 02 Bacuibes 41-00-57 2 300

79 03 CKBOPITIOB 41-00-48 1 150

JOT'OBOPA

ITacopt No o6bexTa | Cpok IInara B Howmep

KJIMCHTA apeH/Ibl, MEC | MecCsI| JIOTOBOpA

79 01 1 6 500 4501

79 02 2 12 300 4502

79 03 3 24 100 4503

B 1ieniom 3ta cutyanus cxeMaTudeckr MOKET OBbITh TIPE/ICTaBICHA Ha h)nc. 1.3. \ 777777 - { ;Iulz;:loe:auue [M1]: Crenars

}

Ha sToli cxeme mokaszaHo, 4TO KaX bl OT/Ie] 00pamaeTcsi K CBOMM COOCTBEHHBIM
JAHHBIM C TIOMOIIBIO CTIEMAIN3UPOBAHHBIX MpHIIoKeHnit. Habop nmpunoxxenuit
Ka)/I0Tr0 OT/IeJ1a O3BOJISIET BBOAUTH JIaHHbIE, paboTaTh ¢ (haililaMu U reHepupoBaTh
HEKOTOPHIN (PMKCHPOBAHHBIN HAOOP CIIEHATU3UPOBAHHBIX 0TYeTOB. CaMbIM
Ba)XHBIM SIBIISIETCSI TO OOCTOSATENBCTBO, YTO (PU3MUECKAsi CTPYKTYpa M METOIbI
XpaHeHUs 3anucei GaiinoB ¢ JTaHHBIMH XKECTKO OIPEesIeHbl B KOJIE POTrpaMM

MPUIIOKEHAMN.
Otzen BBoj maHHBIX U BhLIaya [Iporpammsl
peanusanuu OTUYETOB 00paboTku
\ ¢aition >
Onpenenenue Daiist
JTAHHBIX
BBoj maHHBIX ¥ BBIIaYa IIporpammsl
Otnen OTYETOB 00paboTku
KOHTPaKTOB (aiinos >
D Onpenenenue Daiiisl
JTAHHBIX

[Ipusenem npumep HeGOIBIIOrO MPUIIOKEHUS Ha s3blke Pascal, mpu nomomun
KOTOPOTO MPOU3BOIUTCS (POPMHUPOBAHNE CTPYKTYPHI M BBOJ NAHHBIX JUIs (aiina
BJIAZIEJIBIIBI.



PROGRAM Client;

TYPE
Man = Record of
Pass : Integer;
FIO : String(30);
Phone : String(6);
Address : String(25);
End;
VAR
vMan : Man;
vPass : Integer;
vFIO : String(30);
vPhone : String(6);
vAddress : String(25);
f : File of Man;
C : Char;
BEGIN
Assign (f, ‘C:\owner.dat’);
Reset (f);
REPEAT
Write (‘BBemuTe HOMep mnacnopra’); read(Man.Pass);
Write (‘Bremure damunmo’) ; read (Man.FIO);

Write (‘BBenmure HOMep TesiedoHa’ ) ;
read (Man.Phone) ;
Write (‘BeemuTe ampec’);
read (Man.Address) ;
Write (£, Man);
Write (‘lIpomomxuTrs BBOL ?7); Read(c) ;
UNTIL c='n’
Close(f);
END.

Takoii moaxos 001agaeT eme psAAOM HeIOCTATKOB, 8 UMEHHO.
PasgeneHune n nsonauus gaHHbIX

[y6nnpoBaHne gaHHbIX

3aBNCMMOCTb OT AaHHbIX

HecoBmecTuMoCTb (hansnos

durKcMpoBaHHbIE 3anNpoChl/ObICTPOE yBENUYEHNE KONMYECTBA
NPUNOXEHUN

PaspeneHue u nsonaums gaHHbIX

Korz[a JAaHHBIC U30JIMPOBAHBI B OTACJIbHBIX (bal‘/'max, AOCTYII K HUM BE€CbMa
3any,[[HI/ITCJ'IeH. HaHpI/IMep, I CO31aHUA CITUCKA BCEX O6'beKTOB, OTBCHAKOIIIUX
Tp€6OBaHI/I}IM NMOTCHIUAJIBHBIX apCHAATOPOB, IPCABAPUTCIIBHO HYXXHO CO31aTh



BPEMEHHBIN (hailil CO CIIMCKOM apeHIaTOPOB, JKEIAIONINX apeHI0BaTh HEABIKUMOCTh
¢ 2 komHatamu. 3atem B ¢aitne HEJIBUXKNUMOCTD cienyeT ocyniecTBUTh TOUCK
00BEKTOB C 2 KOMHAaTaMH U apeH/IHOM TUIaTON HIKE YCTAaHOBJICHHOTO apEHIaTOPOM
MakcuMyMa. BrIOTHSTE 0J00HY0 00pabO0TKY TaHHBIX B (DalJIOBBIX CHCTEMAax
JOCTaTOYHO CJIOXKHO. J[J1s1 M3BJI€YEHUsS] COOTBETCTBYIOILEH MOCTABICHHBIM YCIOBHIM
MHPOPMALINHU TIPOTPAMMHUCT JIOJKEH OPraHU30BaTh CHHXPOHHYIO 00paboTKy IBYX
¢aiinoB. TpyIHOCTH CyIIECTBEHHO BO3PACTAIOT, KOT/Ia HEOOXOIMMO U3BJIeYb TaHHBIC
Oonee ueM U3 ABYX (aiinos.

[dy6nupoBaHue AaHHbIX

W3-3a neneHTpanu30BaHHON pabOThI ¢ JAHHBIMU, POBOJIMMON B KQXKJIOM OT/EIIE
HE3aBUCHMO OT JIPYTHX OT/AEIOB (PaKTHIECKHU JOMYCKAeTCsl OECKOHTPOIBHOE
nyOiMpoBaHUe JaHHBIX, M 9TO, B IPUHLIKIE, Hen30exkHO. BuaHo, 4To B oTHENE
peanu3aly U OTAeIe KOHTPAaKTOB qyOnmupyercs nHpopMmarys 00 00beKTax
HEJIBUKUMOCTH U apeHaTopax. beckoHTposbHOE nyOnnpoBaHie JaHHBIX
HEXXeJIATENbHO 10 CIEAYIOLUIUM MPUYHHAM.

* JlyGiinpoBaHue JaHHBIX COIIPOBOKAAETCS HEIKOHOMHBIM PacX0/10BaHUEM
pecypcoB, MOCKOIBbKY Ha BBOJ H30BITOUHBIX JIaHHBIX TpeOyeTcs 3aTpaurnBaTh
JIOTIOJTHUTEIFHOE BpEMSI U ICHbTH.

* Bonee Toro, U1t UX XpaHeHHUsI HEOOXOAUMO JOMOJHUTEILHOE MECTO BO BHEILIHEH
MaMSITH, YTO CBSI3aHO C JOIMOJIHUTEIbHBIMU HaKJIaJAHBIMU pacxofgamu. Bo MHOrux
cilydasx IyOnupoBaHUS TaHHBIX MOKHO M30€KaTh 3a CYET COBMECTHOIO
UCTIOJIb30BaHus (haiiioB.

* lyGiimpoBaHye JaHHBIX MOXET MPUBECTH K HApYIICHHUIO UX IeocTHOCTH. MHaue
rOBOps, JaHHBIE B Pa3HBIX OTJENAaX MOTYT CTaTh IPOTHBOpeYnBBIMUA. Hampumep,
NPEIOI0KHM, YTO y apeHIaTopa CMeHWIcs HoMmep Tenedona. Ecmu sTor
u3MeHeHne OyeT 3aUKCUPOBAHO B OHOM OT/IeNe, HO He3aUKCHUPOBAHO B IPYTOM,
TO HEBO3MOXHO Oy/IeT y3HaTh, KaKOM jk€ Ha caMoM JieJie Tele(oH y apeHaaTopa.

3aBUCUMOCTb OT AaHHbIX

Kax y>ke 06b1u10 TIOKa3aH0, hU3ndecKasi CTPYKTypa B CIOCO0 XpaHEeHHsI 3aiceit
(aiiyioB TaHHBIX KECTKO 3aPUKCHUPOBAHBI B KOJE MPHUIOKEHUNA. DTO 3HAYUT, YTO
M3MEHUTH CYIIECTBYIONIYIO CTPYKTYPY JaHHBIX JOCTATOYHO CI0KHO. Hampumep,
MyCTh B TOPOJIe HyMepalusi U3MEHUIIACh ¢ 6-3HAYHOU Ha 7-3HauHyt0. JlaHHbIH pakT
MpHUBEIET K HEOOXOIMMOCTH U3MEHEHUS (popMaTa XpaHUMBbIX JaHHBIX. UTOOBI
OCYIIECTBUTH 3TO, HEOOXOIMMO MepenucaTh KoJ IpOrpaMMbl U TIOMUMO 3TOTO —
NIEPEKOBEPTUPOBATH y>Ke UMEIOLMeECs NaHHble. [IpuBeneM ynpoIIeHHbIN aaropuTM.

* OTKPBITh UCXO/HBIN (aill owner.dat nsa YTeHHUS;

* OTKPBITh BPEMEHHBIN (haiill ¢ HOBOW CTPYKTYPOH 3alHCH;

* CYMTATh 3aIUCh U3 UCXOAHOTO (haiina, mpeodpa3oBaTh JaHHBIC B HOBBIN (hopMaT U
3amucaTh X BO BpEMEHHBIH (aiiin. DTu NeHCTBHA ClieyeT BHIIIOTHHUTD IS BCEX
3amnucei ucxoHoro (aiina;

* yIAJIUTh UCXOIHBIN (aitn owner .dat;

* IPUCBOUTH BPEMEHHOMY (ailny ums owner.dat



[Tomumo 3TOTO, BCe 0Opamaromuecs K gaitiny owner .dat mporpaMMbl JOJDKHBI
OBITh U3MEHEHBI C [ETbI0 COOTBETCTBHUS HOBOU CTPYKType ¢aiina. A TakuxX MporpamMm
MOJKET OBITh O4eHb MHOT0. ClleJ0BaTeIbHO, IPOrPAMMHUCT JIOJIKEH IPEXkIE BCETo
BBISIBUTBH BCE MPOTPaMMBbl, HyKJIAIOIIHECs B 10pabOTKe, a 3aTeM UX MEPErpOBEPUTH U
u3MeHnTh. OOpaTuTe BHUMaHUE, YTO MHOTHE TTOJISKAIINE U3MEHEHHIO TTPOTPaMMBbI
MOTYT o0pamiarecs K paitny owner .dat, HO IpH 3TOM BOOOIIIE HE

UCIOJIL30BaTh ToJie TenedoHa. SICHO, 9To BBIITOJIHEHNE BCEX ITUX JEHCTBUI TpedyeT
OOJIBIIINX 3aTPaT BPEMEHH U MOXET SIBUTHCS IPHYUHON TOSBICHUS omHO0K. [lanHas
0COOEHHOCTH (haHIOBBIX CUCTEM HA3bIBACTCS 3ABUCUMOCHILIO NPOCPAMM OM OAHHbBIX
(program-data dependence).

HecoBmecTumMocTb chopmaTtoB c¢hannoB

ITockosbKy cTpyKTypa (DaiiyioB onpeneseTcst KOJIOM MPUIIOKCHHIA, OHA TAKKe
3aBUCHUT OT SI3bIKa MPOTPAMMHPOBAHMUS 3TOTO Npuioxkenus. Hanpumep, cTpykTypa
(aiina, co3maHHOTO MPOrpaMMoi Ha si3bIke Pascal, MokeT 3HaYMTEIHHO OTINYAThCS
OT CTPYKTYPHI (haiina, cozaaBaeMoro mporpamMmoii Ha s3eike C. [Ipsamas
HECOBMECTHUMOCTD TakuX (paiiyioB 3aTpyHSIET MPOIIECC UX COBMECTHONW 00pabOTKH.

®duKCcMpoBaHHbIe 3anpocbl/ObICTpOe yBennyeHne KonmyectTasa
NPUNOXeHUN

C ToukH 3pCHUA I10JIB30BATECIISA BOSMOXKHOCTHU (1)aI>'IJ'IOBBIX CHUCTEM HAMHOT'O
MIPEBOCXOISAT BO3MOKHOCTH PYUHBIX KapToTeK. COOTBETCTBEHHO BO3PACTAIOT U
TpeOOBaHUS K peaNn3aly HOBBIX WM MOAU(DUIIMPOBAHHBIX 3anpocoB. OHaKo
(haiiioBbIe CCTEMBI TPEOYIOT OOJBINKX 3aTpaT TPY/ia MPOTPaMMUCTA, TOCKOJIbKY BCe
H606XOI[I/IMBIG 3aIlpoChl U OTYECTHI JOJIKHBI OBITH CO3JaHbl UMEHHO HUM.

1.3. Cuctemsbl ¢ ncnonb3oBaHMeM 6a3 AaHHbIX

Bce nepeunciennbie Boile orpaHIYeHHS (HAaHIOBBIX CUCTEM SIBIISIOTCS CIEICTBHEM
IBYX (aKTOPOB.

1. OmnpeneneHue NaHHBIX CONEPKUTCS BHYTPU IPUIIOKEHUH, a HE XPAHUTCS
OTJIEJILHO W HE3aBUCHUMO OT HUX.

2. IToMuMoO IpUIIOKEHUH HE MPETyCMOTPEHO HUKAKUX APYTUX HHCTPYMEHTOB
JIOCTYTA K JIAaHHBIM ¥ UX 00pabOTKH.

st moBbIeHus 3¢ (HEKTHBHOCTH pabOTHl HEOOXOAMMO UCIIOIL30BATH HOBBIN
MOJIX0/I, a UMEHHO 6a3y oannvix (database) u cucmemy ynpaenenus 6azamu OaHHbIX,
wi CYE/] (Database Management System — DBMS). B stom paznene
HPEJCTaBICHO (OPMATIBHOE ONPEAECIIEHUE ITUX TEPMUHOB, a TAKXKE PACCMOTPEHbI
KoMroHeHTHI cpenbl CYB/I.

1.3.1. Basa gaHHbIX

Bba3a daHHbIx. Co8MeCcmHO ucrosnb3yembilt Habop 102U4eCKU C8sI3aHHbIX
OaHHbIX |

;(u onucaHue amux 0aHHbIX), NpedHa3Ha4YeHHbIU 0151 y00811emeopeHuUs
UHghopMalUUOH-



HbIX MompebHocmeli opaaHu3ayuu.

baza nanHBIX — 3TO eAMHOE, OONBIIOE XPAHUIIUIIE TAHHBIX, KOTOPOE 0OHOKPAMHO
OIpeNieNsIeTCs, a 3aTEM COBMECTHO UCIOJIb3YETCsl MHOTUMHU I10JIb30BaTENISIMU —
MpEeJICTaBUTEISIMU Pa3HBIX MOApa3esiecHnid. BMecTo pa3po3HeHHBIX (aiiyioB C
U30BITOYHBIMH TAHHBIMH 3/1€Ch BCE JaHHBIE COOPAHBI BMECTE C MUHUMAIBHOM JI0JIeH
n30bITOYHOCTH. ba3za JaHHBIX yXkKe He MPUHAUIEKHUT KaKOMY-TH00 €IMHCTBEHHOMY
OTJeNy, a SIBJIAETCS OOLIMM KOPIIOPaTUBHBIM pecypcoM. [Ipuuem Oaza

JTAHHBIX XPAHUT HE TOJIBKO pabouune TaHHBIE 3TOW OPraHU3aINH, HO U UX OMUCAHUS.

[lo sTolt mpuunHe 6a3y NaHHBIX €IIe HA3bIBAIOT HAOOPOM UHMESPUPOBAHHBIX 3aNuUcell
¢ camoonucaruem. B COBOKYITHOCTH OTMCaHNE JAHHBIX HA3bIBACTCS CUCTNEMHBIM
kamanozom (system catalog), unu crosapem oannwix (data dictionary), a camu
3JIEMEHTHI ONMCAHUS IPUHATO HAa3bIBATh Memaodannvimu (meta-data), T.e. " maHHBIMU
o naHHbIX". IMEHHO HaJIM4YMe CaMOONMCAHMs JaHHBIX B 0a3e JaHHBIX 0OecTieYnBaeT
B Hel nezasucumocms npocpamm om dannwvlx (program-data independence).

Cucmema ynpaenenus 6azamu dannwix (CYB/]) - 3T0 KOMIUIEKC IPOTPaMMHBIX U
SI3BIKOBBIX CPEJCTB, HEOOXOMUMBIX ISl CO3AaHusl 0a3 JaHHBIX, WX IMOAICPKAHUSI B
aKTyaJIbHOM COCTOSIHUM U OPTaHU3aIlMM B HUX MOUCKA HEOOX0 MO nHpopMmanuu.

Paccmotpum npuniun opranuzanuu MC npu nomou CYB/[ Ha nmpumepe Toro
K€ areHTCTBa.

BBoj naHHBIX U

Ornen /’ BbIIa4a OTYETOB
peanuzanuu

[TpuxIitagHBIe TPOTPAMMEI

OTJieNa peanusalyy CYBI >

Otnen
KOHTPAaKTOB BBoJ1 1aHHBIX U
—
BBIIaYa OTYETOB
C JlanHbIe
pencrsa TabIML 1
TTpuKa/iHbIE IPOrPAMMBI Aoctyma K orpesieNieHus
OT/IeNIa KOHTPaKTOB AAaHHBIM JTAHHBIX



PaccmoTpum si3bikoBbie cpeactea CYbBJl. Umu siBnsitores :
DDL — data definition language, unu s3b1k onrcanus qJaHHbIX. ConepKUT HAbOp
OTEepaToOpPOB, MPHU MOMOIIH KOTOPHIX IPOU3BOAUTCS OMUCAHUE TAHHBIX.

DML — data manipulating language, nim 361K MaHUTYJIMPOBAHUS JaHHBIMU
naHHbIX. Coep kuT Habop OnepaTopoB, MPH MOMOIIH KOTOPBIX IPOU3BOIUTCS BBO/,
0OHOBJICHHE, yIaJICHUE U BEIOOPKA JIaHHBIX.

DCL — data control language, niu 361K KOHTPOJIUPOBAaHUS AaHHBIX. COAEPIKUT
HabOp OnepaTopoB, MPHU MOMOIIU KOTOPHIX PErJaMeHTUPOBAHHUE JOCTYIA K TAHHBIM.

[IpuBenem npumep peanuzauuu MC nmns BeILIEYIOMSHYTOIO areHTCTBA.

OHpCI[CIICHI/IC JaHHbIX

CREATE TABLE CLIENT (
ClientPass
ClientFIO
ClientPhone
ClientFlat
ClientMaxRent

) ;

ALTER TABLE CLIENT

ADD ( PRIMARY KEY

CREATE TABLE LEASE (
ClientPass
LeaseNum
PropertyNun
LeaseDuration
LeaseRent

) ;

ALTER TABLE LEASE

ADD ( PRIMARY KEY

CREATE TABLE OWNER (
OwnerPass
OwnerFIO

INTEGER NOT NULL,
CHAR (25) NOT NULL,
INTEGER NULL,
SMALLINT NULL,
NUMBER (4) NOT NULL

(ClientPass) ) ;

INTEGER NOT NULL,
INTEGER NOT NULL,
INTEGER NOT NULL,
SMALLINT NOT NULL,
NUMBER (4) NOT NULL

(LeaseNum) ) ;

INTEGER NOT NULL,
CHAR (25) NOT NULL,



OwnerPhone
OwnerFlat

) ;

ALTER TABLE
ADD

OWNER
( PRIMARY KEY

CREATE TABLE PROPERTY (
PropertyNun
PropertyAddress
PropertyRent
PropertyFlat
OwnerPass

)

ALTER TABLE
ADD

ALTER TABLE
ADD

ALTER TABLE
ADD

ALTER TABLE
ADD

BBojg maHHBIX

INSERT
INSERT
INSERT
INSERT

INTO
INTO
INTO
INTO

PROPERTY
( PRIMARY KEY

LEASE
( FOREIGN KEY

LEASE
( FOREIGN KEY

PROPERTY
( FOREIGN KEY

PROPERTY VALUES (1,JIenuna 10,3,500,69 01);
2,Kuposa 40,2,400,69 01)
3,YcoBa 50,2,300,69 02)
PROPERTY VALUES (4,Wpkyrckuii 110,1,100,69 03)

PROPERTY VALUES
PROPERTY VALUES

INTEGER NULL,

SMALLINT NOT NULL

(OwnerPass) )

INTEGER NOT NULL,

VARCHAR (25)
NUMBER (4)

(PropertyNun)

(PropertyNun)

REFERENCES PROPERTY

(ClientPass)

REFERENCES CLIENT

(OwnerPass)

REFERENCES OWNER

(
(
(
(

.
’

NOT NULL,

)

14

NOT NULL,
SMALLINT NOT NULL,
INTEGER NOT NULL

)

)

14

)

14

14



INSERT INTO OWNER VALUES (6901,’MBanoB’,123456,JIcauna 15)
INSERT INTO OWNER VALUES (6902, Tlerpos’,234567 Kuposa 90)
INSERT INTO OWNER VALUES(6903,’CI/II[0pOB’,678990,KHp0Ba 50)

INSERT INTO CLIENT VALUES (79 01, Tonuapos’,41-00-56,2,500)
INSERT INTO CLIENT VALUES (79 02,’Bacumben’,41-00-57,2,300)
INSERT INTO CLIENT VALUES (79 03,’CxBopuos’,41-00-48,1,150)

INSERT INTO LEASE VALUES (79 01,1,6,500,4501)
INSERT INTO LEASE VALUES (79 02,2,12,300,4502)
INSERT INTO LEASE VALUES (79 03,3,24,100,4503)

Br16opka naHHbIX

Bce aByxkomMmaTHBIE KBApTUPHI
SELECT * FROM Property WHERE PropertyFlat=2

[Ipeumymecta MC c ucnonszoBannem CYB]]

KoHTponb 3a n3bbITOYHOCTbLIO AaHHbIX

HenpoTneopeumBoCTb AaHHbIX

CoBMecTHOE 1cnonb3oBaHne JaHHbIX

Mooaep:kka LENOCTHOCTU AAHHbIX

MNoBbilLeHHas 6e3onacHOCTb

PasButble cnyx6bl pe3epBHOro KONMpoBaHWSA U BOCCTAHOBNEHUS

KoHTporsnb 3a U36bITOYHOCTbLIO AJAHHbIX

Tpa)lI/IHI/IOHHI)IG (baﬁHOBBIe CUCTEMbI HEOKOHOMHO PacXOAYKOT BHCHIHIOKO ITaMsATh,
COXpaHsisl OJTHU M Te K€ JaHHbIE B HECKOJIbKUX MecTaX. [Ipu ncnonb3oBanun 6a3el
JaHHBIX, HaO60pOT, MMpEATTIPUHUMACTCS IMONBITKA UCKIIIOYUTDH I/I36I>ITO‘IHOCTI> JaHHBIX
3a CYET MHTErpaluu ¢GailyioB. ITO MO3BOISCT HCKITIOUNTH HEOOXOAUMOCTh XpaHSHUS
HECKOJIbKUX KOITUH OJTHOTO M TOTO K€ AyeMeHTa nHpopMaiuu. OJIHAKO TTOTHOCTHIO
U30BITOYHOCTD I/IH(i)OpMaHI/II/I B 0azax JaHHBIX HEC UCKJIIOYACTCs, a JINIIb
ozpanuuueaemcsa ee cmenensy. B oHUX ciydasx He00X0UMO Ay OIHpOBaTh
KITFOUEBBIC TTOJIS JUTSI CBSI3W TaOnuIl. B Ipyrux ciydasx HEKOTOphIC JaHHBIC
TpeOyeTcs TyOaupoBaTh U3 COOOPAKECHUH MOBHIIICHUS MPOU3BOIUTEIIBHOCTH
CUCTCMBI.

Hen pPOTUBOPEYNBOCTb AdHHbLIX



yCTpaHeHI/Ie H30BITOYHOCTH JAHHBIX WJIM KOHTPOJIb HaQ HEH MO3BOJISICT YMCHBIIUTDH
PUCK BOBHUKHOBCHUA ITPOTHUBOPCUYNBBIX cocrosiuuii. Eciiu aneMenT JAaHHBIX XpAHUTCS
B 0a3e TOILKO B OOHOM J3K3EMINIAPE, TO AJIsTI UBMCHCHHA €0 3HAYCHHA HOTpe6yeTC$I
BBITIOJIHUTBH TOJIBKO OAHY OII€paIlUIO OGHOBJ’IGHI/ISI, IIpUYIEM HOBOC 3HAUCHUEC CTAHCT
AOCTYIIHBIM Cpa3y BCEM I10JIb30BATCIIAM 0a3nl JaHHBbIX.

CoBMeCTHOEe Ucnonb3oBaHNe AaHHbIX

®Daiiael 00BIYHO MPUHAIIEKAT OTISTHLHBIM JIMIIAM FIIH LIEITBIM OTIe]IaM, KOTOphIE
UCTIONIL3YIOT UX B cBoel pabote. B To ke Bpems 6a3a qaHHBIX MPUHAICKUT BCEH
OpraHU3aIiH B IIEJIOM  MOXET COBMECTHO UCIOJIb30BATHCS BCEMU
3apeTUCTPUPOBAHHBIMH MTOJIB30BaTeNIIMU. [Ipy Takoi opranmu3anuu paboThl OoIbIIee
KOJIMUECTBO MOJIh30BaTeNel MOKET padoTaTh ¢ O0NBIIUM 00BEMOM JTAHHBIX.

Moppepkka LLerioCTHOCTU AAHHbIX

IlenocTHOCTH 6a3bl JAHHBIX 03HAYAET KOPPEKTHOCTh U HEPOTHUBOPEUNBOCTh
XpaHUMBIX B Hell JaHHbIX. L[e0CTHOCTH 0OBIYHO OMMCHIBAETCS C TOMOIIIBIO
02paHuyeHul, T.e. IPaBUiI MOAJIEPIKKN HEIPOTUBOPEUNBOCTH, KOTOPBIE HE JOJKHBI
HapyuaThcs B 6a3e JaHHbIX. OrpaHUYeHNs] MOXKHO IPUMEHSTh K 2JIEMEHTaM JaHHBIX
BHYTpH OJHOU

3aIMCH WM K CBSA3AM MEXIy 3anucaMu. Hanpumep, orpaHu4eHne HEeI0CTHOCTH
MOXET IJIaCUTh, YTO apeHIHAs IIaTa 3a KBapTUPY HE MOXKeT npesbimaTs 600.

MoBbIWeHHas 6e3onacHOCTb

BbesonmacHOCTh 6a3bl JAHHBIX 3aKITIOYAETCS B 3alIUTE 0a3bl JaHHBIX OT
HECaHKLIMOHUPOBAHHOTO JIOCTYIIA CO CTOPOHHI MOJb30BaTeNel. bes mpusneueHus
COOTBETCTBYIOIUX Mep O€30M1aCHOCTH HHTETPUPOBAHHBIE JaHHBIE CTAHOBSTCA Ooee
ysa3BUMBIMHE . CHCTeMa oOecrieueHus 0€301MacCHOCTH MOYKET OBITh BEIpaXkeHa B popMe
UMEH U Mapo-

nelt s uIeHTU(UKAIIMA MTOJIb30BaTeNei, KOTOphIE 3apeTUCTPUPOBAHBI B 3TOH 0aze
JaHHBIX. JJocTyn K JAaHHBIM CO CTOPOHBI 3aPETUCTPUPOBAHHOTO MOJIB30BATENST MOYKET
OBbITh OTpaHUYEH TOJBKO HEKOTOPBIMH ONepalusIMy (U3BJI€YEHUEM, BCTaBKOM,
oOHOBNIEeHHEM U yaanenueM). Hanpumep, ABJ] MoxkeT ObITh MpeI0CTaBICHO MPABO
JIOCTYIIa KO BCEM JIaHHBIM B 0a3e JaHHBIX, MEHEKEepY OTJIEJIEHUS] KOMIIAHUH — KO
BCEM JIaHHBIM, KOTOPBIE OTHOCSTCS K €r0 OTACNCHHIO, a HHCIIEKTOPY OTJerna
peanu3anuy — JUIIb KO BCEM JaHHBIM O HEJJBUKUMOCTH, B pE3yJIbTaTe Yero OH He
OyZeT UMeTh AOCTYyIa K IPYI'MM JaHHBIM.

Henocrarku

Bblcokasi CrnoXHoCTb

BbonbLon pasmep

Bbicokasa ctoumoctb CYB[]

[ononHuTenbHble 3aTpaThl HA annapaTHoe obecneveHne



COCTAB u okpyxeHue UC

Ilonvzoeamenu HC.

C UC B mporuiecce co3aanus 1 IKCIUTyaTallii B3aUMOICHCTBYIOT TIOJIb30BATEIH

pas3INYHbIX KaTeropuil, a MIMEHHO:

1. KoneuHble mob30BaTeId. ITO CIICIUATUCTHI IPEIMETHBIX 00JIacTeH, JIs
KOTOpbIX coOcTBeHHO 1 co3natotcsi MC. KoHeuHble nmonbp30BaTenn pa3inyaloTcst
cepoli CBOMX HHTEPECOB, IMUPOTON HHPOPMAITMOHHBIX TOTPEOHOCTEH,
KBaNTM(pUKAIHEH, MOOMIBHOCTBIO | Tp. [loHATHEM KOHEUHBIH OJIB30BATENb
OTIPEJICNIAIOTCS HE TOJIBKO OTJENBHOE JIULO WIW TPYMIA JHI, HO U
BBIUMCIIUTENIbHBIE TIPOLIECCHI, 331a4H, a HHOT/JIa U IIeJIble CUCTEMBI,
B3anmoerictByromue ¢ C.

2. Ilpukaagnsie nporpaMmucTbl. OHU UTPaOT posib HocpeaHuKoB Mexny MC n
KOHEYHBIM T0JIb30BaTeseM. [IpuHUMaroT HemocpeICTBEHHOE yuacTue npu
paspaboTke HHHOPMAIIMOHHOW CUCTEMBI 00PabOTKN JaHHBIX.

3. AamunuctpaTopbl. Ciryx60# anmunauctparopa bu/[ HazpIBaeTcst cCTpyKTypHOE
MO/Ipa3/IeIeHNe OpraHU3alluy, BEIYUCIUTENbHBIX eHTPoB uin ACY, koTopoe
HECeT OTBETCTBEHHOCTH 3a co3fanue bH/[ u ero HajexHOe PyHKLIMOHUPOBAHHE,
3a coOIO/IEeHNE perjIaMeHTa JJOCTYTa K XPaHUMBIM JAHHBIM U IIeIOCTHOCTH
JTAaHHBIX.

CocraB Buj
ba3a nanubix. baza qaHHBIX sSBIsIeTCS AIpoM OaHKa JaHHBIX. ba3oi JaHHBIX
Ha3bIBAETCS TOMMEHOBAHHAS CTPYKTYPHUPOBAaHHASI COBOKYITHOCTh B3aUMOCBSI3aHHBIX
JTAHHBIX, OTHOCSIIMXCSI K KOHKPETHOM MpeIMeTHOH 00nacTu. B 6a3zy maHHBIX
0OBIYHO HE BXOAAT (haiiIbl BXOTHOW U BEIXOAHOW MHGOPMAIUH, apXUBHbBIE (aibl,
BBOJIUMBIC 3aIPOCHI, BpEMEHHBIC (DAL

IIporpammusie cpeactra. [Iporpammusie cpenctsa bu/l npeacrapnstor coboi
CJIO’KHBIN KOMITJIEKC, KOTOPBIM 00eCIieuynBaeT B3auMOACHCTBIE BCEX YacTei
MH(POPMALIMOHHOM CUCTEMBI B ITPOLIECCE €€ CO3AAHUS U CYILIECTBOBAHUS.
B cocraB mporpaMMHBIX CpeICTB OOBIYHO BXOJAT
1. Cucrema ynpasnenus 6azamu nanubix (CYB/I)
2. WuadopmanoHnHas cuctemMa yHpaBlIeHUs TaHHBIMH,
3. mporpaMmsbl, 00ecTieYBaIOIINe B3aUMOICHCTBHE TOJIb30BaTENICH 1
TEXHUYECKUX CPELCTB.
4. B cocraB nmporpaMMHbIX CpelIcTB bHI BXOOUT Takke U onepanoHHas
cucrema.

Texunueckne cpeacrsa buJl. K texHuueckum cpeacTBam OTHOCSTCS YCTPOMUCTBA
BBO/J1a-BBIBOJIa, BHEIITHUE 3aIIOMUHAIOIINE YCTPOICTBA A1 XPAaHEHUS MaCCHUBOB
JTAHHBIX, KaHAJbBI CBSI3M U amlmapaTypa nepefadu JaHHbIX. B kaXa0oM KOHKpETHOM
ciydae B 3aBUCHMOCTH OT uicnojibzyemoid CYB/] cocTaB TEXHHYECKUX CPEICTB



MOJKET OBITh pa3auyHbIM. B Texamueckoit jokymenrtanuu CYB/] ykaspiBaeTcs
MUHHMMaJbHas KOHPUTypalysi TEXHHYECKUX CPEACTB , HEOOXOAUMBIX JIJIst
OpraHu3aiy 0aHKa JaHHBIX, a TAKXKE pa3IMYHbIC OrPAaHHYEHHS HA COCTaB U
KOJIMYECTBO TEXHUUECKUX CPEICTB.

Opranu3annonHo — MeToau4Yeckue cpeacrsa bBuJl cocTosT U3 HOpMaTHBHO-
TEXHOJIOTUIECKUX METOJJUYECKUX MATSPHAIIOB 110 OPTraHU3AIMU ¥ UCTIOIH30BAHHIO
bu/l.

Anmunuctpartopsl bu/l.

AnmunuCTpaTOpsl BHJ[ — 3TO KOJIJIEKTHB CIIEIHATNCTOB, KOTOPBIE 00ECTIEYHBAIOT
CO3/1aHHUE U MOJAEPKaHUE LEIOCTHOCTU 0a3 JaHHBIX, OPraHU3YIOT ¥ KOHTPOJIUPYIOT
JOCTYI K IaHHBIM Pa3JIM4YHbIX [10JIb30BaTENEH.



