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1. Heasb u cogepxanmne

Henpto nabopaTopHbIX PabOT MO AUCHUIUIUHE «YTPaBJICHHUE JAaHHBIMU»
apisietcss  ¢opmupoBaHue  MHGOPMAIMOHHON  KYJIBTYpPhl  BBITYCKHUKOB
OakanaBpuaTra, 4YTO CIHOCOOCTBYET JIOCTHMKEHHIO KAadeCTBEHHO HOBOI'O YPOBHS
KyJbTYphl PallMOHAIBHOIO MBIIUIEHUS HE TOJIBKO B 00JIAaCTH HH(POPMALMOHHBIE
CUCTEMBI U TEXHOJIOTHH, HO U BO BCeW cpepe Mmo3HaBaTENbHOM €SI TEIbHOCTH.

HuciumunHa ~ «YmpaBieHue — JaHHBIMH»  JIOJDKHAa — o0ecneduBaTh
dbopmupoBanue ¢GyHIAMEHTa TMOJATOTOBKM Oyaymux OakajlaBpoB B 001acTH
TEJIEKOMMYHHMKAMA M  MHTEJUIEKTyaJIbHBIX CHCTEM, a TakXKe, CO3/1aBaTh
HeoOXoauMyt0 0aszy JUisl YCIEUIHOTO OBJIAJICHHS MOCIEAYIOIIMMHU CIEeIHUaTbHbBIMU
IUCHUIUIMHAMKM ~ yuyeOHoro 1uiaHa. OHa JOJDKHA CrocoOCTBOBAThH  Pa3BUTHUIO
TBOPUYECKHX CIIOCOOHOCTEW CTYJIEHTOB, YMEHHIO (JOPMYJIHPOBATH U peliaTh 3aJa4u
U3y4aeMol CHelHaTbHOCTH, YMEHHIO TBOPYECKH IMPUMEHSATh M CaMOCTOSTEIHHO
MOBBIIIATH CBOU 3HAHUSI.

Hens aucuumuivasl “YrpaBiaeHUe AaHHBIMU X 3aKIIOYAETCS B O3HAKOMIICHUH
CTYyJICHTOB C OCHOBHBIMU TPHUHIIMIIAMHU OpraHu3anuu 0a3 u OaHKOB JaHHBIX;
MOJIYYEHUN TEOPETUUECKUX 3HAHUM U MTPAKTHUYECKUX HABBIKOB IO MPOCKTUPOBAHUIO
U pa3paborke 0a3 [aHHBIX; MNPUOOpPETEHWH 3HAHUKW OO0 OCHOBHBIX 3Tarax
NPOEKTUpPOBaHUA  0a3 JaHHBIX, MOJENISIX JAHHBIX (MEPAPXUUYECKOM, CeTeBOU W
PEJISIIIMOHHON ), PUHIMIIAX HOPMAIU3allMd OTHOUICHUH, PESIMOHHON anredpe u
pPENALIMOHHOM HCYHWCIICHUW, BHYTpEHHEN opranuzanuu pensiunonHon CYB/I;
03HAaKOMJICHUU c TEXHOJIOTUEN “KJIINEHT-cepBeEp”, COBPEMEHHBIMH
npombilieHHbIMU CYB/] 1 nepcrnekTuBamMu ux pa3BUTHSL.

2. TeopeTuueckoe 060CHOBaHME

OcHOBHasi 4acThb 3aJaHUs BBITIOJNHSACTCS BO BpeMs 3aHATHH. Pe3ynbrarhl
paboThl COXPAHSIOTCS Ha JKECTKOM JHUCKE KOMITbIOTepa W WHOM Hakomutene. [lo
BBIITOJTHEHHON paboTe coctaBisieTcss oTdeT. OTYET BBINMONHACTCS B TETPaId M B
ANEKTPOHHOM BuUE. [10 BBHIMOTHEHHOMY OTYETY MPOBOJUTCS 3aIUTa JIA00OPATOPHOU
paboTHI.

3. Annapatypa u MaTepuaJjibl

MarepuanbHO-TEXHUYECKOE 00eCIIeUeHrEe TUCIUIUIMHBI BKIIIOYAET:
— KOMITIbIOTEpHAas JlabopaTopus ¢ BbIX0A0M B HTepHET;
— MYJIbTUMEIUHHOE 000pyAOBaHUE JJIsl YTEHUS JICKIUH.

4. YKa3zaHud Mo TeXHUKE 0€30IMACHOCTH

Ilepen  nHavamom  paboOThl  claeayeT  yOeAUTbCS B HCHPaBHOCTHU
AJIEKTPONPOBOJIKH, BBIKIIOUATENEH, IITENCEIbHBIX PO3ETOK, MPU MOMOIIN KOTOPBIX



0o00Opy/lIoBaHUE BKJIIOYACTCS B CETh, HAJIMYUM 3a3€MJICHUS KOMIIbIOTEpa, €ro
paboTOCIIOCOOHOCTH.

JIisi CHWDKGHUS WM TPEIOTBPAIICHHS BJIMSHUS OMACHBIX W BPEIHBIX
(akTOpOB HEOOXOAUMO COOJIOATh CAHUTAPHBIE MTPAaBUJIa U HOPMbI, THTUEHUYECKUE
TpeOOBaHUs K IEPCOHAIBHBIM 3JIEKTPOHHO-BBIUUCIUTEIILHBIM MAITUHAM.

Bo wusbexanue MOBPEXKICHUS U3OJISAIUU TMPOBOJAOB M BO3HUKHOBEHUS
KOPOTKUX 3aMbIKaHWW HE paspelaercs: BellaTh 4To-TM00 Ha MPOBOJA,
3aKpanmBaTh W OCJIUTh IIHYPHI M MPOBOJA, 3aKJIaJbIBaTh MPOBOJIA U IIHYPHI 3a
ra3zoBble W BOJONPOBOJHBIE TpPyOBl, 3a Oaraped OTOMUTEIBbHOU CHUCTEMBI,
BBIJICPTUBATh IITENICEIbHYI0 BUJIKY M3 PO3ETKHU 3a IIHYpP, YCHIHE JTOJDKHO OBITh
MPWIOKEHO K KOPIYCY BUJIKH.

JI1s UCKITIOUEHMSI TIOPAKEHHS DJICKTPUYECKUM TOKOM 3aIpeliaeTcsi: 4acTo
BKJIFOYATh U BBIKIIIOYATh KOMIIBIOTEP 0€3 HEOOXOIUMOCTHU, MPUKACATHCS K DKPaHy U
K TBUIBHOM CTOpOHE OJIOKOB KOMIIbIOTEpa, paboTarh Ha  CpelcTBax
BBIYHCITUTEIILHOW TEXHUKA W TEpUPEPHIHOM 00O0PYTOBAHUU MOKPBIMH PyKaMH,
paboTaTh Ha CpEACTBAX BBIYUCIUTEIBHOW TEXHUKHM U TNEpHPEPHITHOM
000py/IOBaHUM, HWMEIOIIUX HApPYIICHUS IIEJIOCTHOCTH KOpIyca, HapyIICHUS
M30JSIIIUM  TIPOBOJIOB, HEUCIPABHYI WMHAWKAIIMIO BKJIIOYCHHS IHTAHHS, C
MPU3HAKAMU DJICKTPUYECKOTO HANpsDKEHUS Ha KOpIyce, KIacTh Ha CpeJCcTBa
BBIUMCIUTEIIBHOM TEXHUKHM U TEpUPEPHUHHOM O0O0OpPYIOBaHMHM ITOCTOPOHHUE
PEIMETHI.

3anpeniaeTcss TOJ HAMpsSHKEHUEM OYHUIIaTh OT WBUIM W 3arpsi3HEHUS
ANEKTPOOOOPYIOBAHUE.

Bo wus0exxanue mnopakeHUs DIEKTPUYECKUM TOKOM, IIPU TOJIb30BaHUU
ANEKTPONPUOOpaMU HEJb3sl KacaThCs OJHOBPEMEHHO TpPYyOONpoOBOJOB, OaTapeit
OTOIUICHHMSI, METAJTMYECKUX KOHCTPYKIIMMA, COCAMHEHHBIX C 3€MJICH.

ITocne oxoH4anuss paboOThl HEOOXOAMMO OOECTOYMTHL BCE CPEICTBA
BBIYMCIIMTCIIHON TEeXHUKM U  nepudepuitnoe obopymoBanue. B  ciyuae
HENPEPHIBHOTO y4eOHOTO TMpoliecca HE0OXOUMO OCTaBUTh BKIIFOUEHHBIMU TOJBKO
HeoOXxoauMoe 000pyI0BaHHE.



5. Metoauka U NOPsi/IOK MPOBeeHUS J1a00PaTOPHBIX padoT

Jlaboparopnasi padora 1 «IlpoekTpoBanue pejiIiMOHHBIX 0a3
NaHHbIX. DYHKIUOHAJIbHOE MOIeJTUPOBAHUE)»

Tema: IIpoekTrpoBaHue PENSIIMOHHBIX 0a3 NaHHBIX. D YHKIHOHAIBHOE
MOJEIUPOBAHUE.
Lenb paOoThl: U3YYUTh OCHOBHBIE ATanbl MPoeKTUpoBanus b/1.
IIpoexTUpoBaHue 0a3 JTaHHBIX

Pa3paboTka 0a3pl  JaHHBIX  HEBO3MOXKHA 0e€3 ee  TIIATEIbHOTO
MPOEKTUPOBAHMUS: CIUIIKOM BEJIMKO BIMSHUE ATOrO IIara Ha MOCJIEAYIOUINE TAIbI
KU3HEHHOTO I1UKJIa WH(OOPMAIIMOHHOW CHUCTEMBI, B OCHOBE KOTOPOW JICKHUT
co3naBaeMasi 0aza JaHHBIX.

Pa3paboTtka 6a3 TaHHBIX COCTOUT U3 4 ITAIOB:

1-i1 oran. @opmupoeanue u ananuz mpedosanuil K cucmeme:

- CcoCTaBlseTCs crenu(ukanus CHUCTeMbl, BKJIIOYAIOINIAs CIUCOK 3ajad,
KOTOpBIE NOJKEH pemmaTth b/l;

- IEpEeUCHb KOHEYHBIX TOJIH30BaTENICH U UX (PYHKITHIA,

- iepeueHb TpedoBanuii Kk B/;

- COCTaBJISIETCS CXeMa IOKYMEHTO000pOTa B OpraHU3allNH.

2-  oJTam. Konuyenmyanonoe  npoekmuposéanue:  CO31aeTCs
uH(GOpPMAaIIMOHHAA MO/JIETh CUCTEMBI 0€3 MPUBS3KHU K TUIy DBM U THUITy CUCTEMHBIX
IPOrPaMMHBIX CPEJCTB; CTPOUTCS UHEponozuueckaa moodenv 0a3bl TAHHBIX,
KoTOpasi Haubosee IOJHO OIUCHIBAeT TNPEIMETHYI0 00JacTh B TEpMHHAX
II0JI30BaTEI.

3-it srtan.lIpoekmuposanue peanuzayuu: BLIOUPACTCS BBHIYUCIUTEIbHAS
CUCTEMA, CUCTEMHBIE MporpaMmueble cpenctsa u CYB/I; npoektupyercs CTpyKTypa
JaHHBIX U CTpOUTCS oOamano2uueckana mooeavhb/] (cxema B/]), xotopas
IpeACTaBIseT COOOM ONMMcaHue JOTUYeCcKo CTpyKTyphl B/ Ha s3bIke KOHKpETHOMU
BbiOpannoit CYB/I.

4-it sran. Duzuueckan peanuzayusa, KOTopas BKIIOYaeT B ceOsl co3qaHUe U
3arpy3ky maHHbeix B BJI, pa3paboTky W OTNIanKy NPUKIAIHBIX MPOrPaMM s
paboThl ¢ 6a30i nmaHHBIX, opopMmieHHE NOKyMeHTanuu. Ha aTom stame ctpoutcs
¢usuueckan moodenv bBJI, xoTOpas ONHUCHIBAET HCIIOJIb3yEMbIC 3alIOMHHAIONINE
YCTPOMCTBA, CIIOCOOBI (PM3NYECKONW OpraHu3aIuu JaHHbIX. Onucanue Gu3ndeckoin
cTpykTypbl BJ] Ha3biBaloT cxemoui xpanenus. B HacTosiiee BpeMs HaOI0aeTcs
TEHACHITNS K COKPAIICHHUIO 3TOTO BHJ1a paboT.

Jlist ycnenrHoW peanu3anuu 06a3bl TaHHBIX OOBEKT MPOSKTUPOBAHUS JOKECH
OBITH TIpEXJEC BCEro aJCKBATHO OIMMWCAH, JIOJDKHBI OBITH TOCTPOCHBI TOJHBIE U
HEMPOTUBOPEYMBBICE  (PYHKIMOHAIBHBIE  MoOenu  0a3pl  JaHHBIX.  OmbIT
MPOCKTUPOBAHUS WH(POPMAIIMOHHBIX CHUCTEM TOKa3bIBAET, YTO OTO JOTHYECKU
CJIOKHasl, TPYJOEMKasi U JJIUTENIbHAsl MO0 BpeMeHU padota, TpeOyroias BBICOKOU
KBaIU(UKALUKA YYACTBYIOIIUX B HEH CIIEIUAIUCTOB.
@®opMHUpPOBaHUE U AHAJIHU3 TPEOOBAHUI K CHUCTEMe



[lepBeiM sTanmom mnpoektupoBaHuss bJ[ moboro Tuna sBisSeTcs aHaIMU3
MpEeAMETHON 007acTH, KOTOPBIM 3aKaHYMBAETCS MOCTPOCHUEM ()YHKIIMOHAIHHOM
Mozenu. Ha nanHoM sTane mpenonpenesnsitoT OCHOBHbIE (DYHKLIMH MPOEKTUPYEMON
BbJI. Ha ocHOBe npoBEIEHHOTO aHAIN3a CTPYKTYPUPYETCS MPpeMETHAsI 00JaCTh.

Kaxxnasa mnpopmaimonHas cucreMa B 3aBUCUMOCTU OT €€ Ha3HAYEHUS UMEET
JEI0 C YacThlO PEATBHOIO0 MHUpPA, KOTOPYIO IPUHATO HA3bIBATh NPEIMETHOU
obnacteio (IIO) cuctemsl. [0 MOXKET OTHOCUTBCS K JIIOOOMY THITY OpraHU3AIIMi:
0aHK, YHUBEPCUTET, 3aBOJl, Mara3uH u T.1I.

[IpenmeTtHast 06:1acTh UHPOPMALIMOHHON CUCTEMBI - 3TO COBOKYITHOCTb pealbHBIX

00BEKTOB, KOTOPBIE MPEJICTABISIOT UHTEPEC ISl MOJIb30BaTENCH.

AHnanu3 npeomemnoii oda1acmu yeaecoodopazno pazoums Ha mpu gaszvl:

1. Ananu3 KOHUENTyalbHBIX TPeOOBaHUHN U MH(POPMALIMOHHBIX TOTPEOHOCTEN.

2. BroisiBiieHne nHQOpPMaAMOHHBIX OOBEKTOB U CBSI3€H MEKIY HUMHU.

3. TlocTpoeHue KOHILIENTYaTbHOM MOJEIN MPEeIMETHON 00JaCTH U TPOESKTUPOBAHUE
KOHIIENTYaJbHOU cxembl b/I.

DYyHKIUOHAJIBHOE MOAEJIUPOBAHNE
Jist uenedt mpoeKTUpoBaHUS (PYHKIMOHAIBHONW MoJienu MHGOPMAIMOHHON
CUCTEMBI MOT'YT OBITh UCIIOJIb30BAHBI CJIETYIONINE BUIbI MOJIEIICH:

. METONIONIOTHST  QYHKIIMOHAIBHOTO MozenupoBaHusi pador SADT
(Structured Analysis and Design Technique);

. METOAOJIOTHSI 0O0BEKTHOTO TpoekThupoBaHus Ha s3bike UML (UML-
JMarpamMMal).

B oannoit pabome paccmompum memooono2uro SADT.

Merononoruss SADT (Structured Analisys and Design Technique -
TEXHOJIOTUSI CTPYKTYPHOT'O aHaJIM3a U MPOEKTUpOoBaHus) pazpadborana Jyrmacom T.
Poccom u sBisieTcss OAHOM W3 CaMbIX HM3BECTHBIX W IIUPOKO HCIOIB3YEMBIX
METOJIUK TMpOeKTUpoBaHUs. HoBoe Ha3BaHHME METOIUKU, MPHUHATOE B KAaYeCTBE
craugapta, - IDEFO (Icam DEFinition) sBisercs 4dacteio mporpammbel ICAM
(Integrated Computer -Aided Manufacturing - WHTETPUPOBAHHAS
KOMITbIOTEpH3AIUsl TPOU3BOJICTBA).

[Ipouiecc momenupoBanus B SADT Brimtouaer cO6op wuHpopmanuu 00
ucciaeayeMoil  o0macTh,  JOKYMEHTHUPOBAHHME  IOJIYYEeHHOW  WHGOpMAINH,
MpE/CTaBlIICHHEe €€ B BHUJAEC MOJENU W yTOYHeHHe Mmonenu. Kpome Toro, sTot
MPOIIECC MOJCKA3bIBAET BIOJHE OMPEIEICHHBIN IMyTh BBHITIOJHEHUS COTJIACOBAHHOU
U JIOCTOBEPHOW CTPYKTYPHOU JEKOMITO3UIIMH, YTO SBJISETCS KIIOUYEBHIM MOMEHTOM
B KBATH(PUITUPOBAHHOM aHAIIN3€ CHUCTEMBI.

Meron SADT mpexacraBiser cobol COBOKYMHOCTh TMPaBUI M TMPOIEAYD,
MpPEeIHA3HAYCHHBIX I TOCTPOCHHS (DYHKIIMOHATBHOM MOJIENN OOBEKTa KaKOW—
aubo mpeaMeTHOH obOnactu.  @yukuuonanvhas mo0eabSADT  oToOpaxaer
(GYHKITMOHATBHYIO CTPYKTYPY OOBEKTa, T.€. MPOU3BOAMUMBIC UM JEHCTBUS U CBS3U
MEXIy 3TUMH JeHCTBUIMHA. OCHOBHBIE 3JIEMEHTHI ATOTO METO/a OCHOBBIBAIOTCS HA
CIIETYIONTNX KOHIICTIITUSX:



e ['paduueckoe mnpexacraBieHue Oi0yHOro MmojenupoBanus. [paduxa
6snokoB U nyr SADT—auarpamm otoOpaxkaet GyHKIHMIO B BUje 0JIOKa, a
uHTepdeichl BX0Aa-BhIX0OJa MPEICTABISIOTCS JAyramMu, COOTBETCTBEHHO
BXOJSIIIUMU B OJIOK M BBIXOASIIMMHU W3 Hero. B3aumoneicTBre 010KOB
Ipyr C JIpyroM OIKCHIBACTCS TMOCPEACTBOM HMHTEPHEUCHBIX VT,
BBIPQXKAIOIIUX «OTPAHUYCHHUSI», KOTOPHIE, B CBOIO OU€pellb, OMPEILIOT,
KOT/1a ¥ KakuM 00pa3oM (DYHKIIMH BBITIOJIHSIOTCS U YIIPABIISIIOTCS.

e Crporocth ¥ TOYHOCTh. BrimonHenue mnpaswi SADT  t1pebyer
JIOCTATOYHOM CTPOTOCTU M TOYHOCTH, HE HAKJIaJbIBas B TO K€ BpeMs
YpEe3MEpHBIX OrpaHWuYeHU Ha jJedcTBus aHanutuka. [IpaBuma SADT
BKJIFOYAIOT: OTPAaHUYCHHE KOJMYECTBA OJIOKOB Ha KaXJIOM YPOBHE
JEeKOMMO3UIuK (TIpaBuiio 3-6 OJIOKOB), CBSI3HOCTH jJuarpamMm (Homepa
OJIOKOB), YHUKQJIHHOCTh METOK U  HAaWMEHOBaHUU (OTCYTCTBHUE
MOBTOPSIIOIIMXCS UMEH), CHHTAKCUYECKHE MpaBmia Jjis rpaduku (67I10K0B
U JIyT), pa3/eliCcHUe BXOJOB U yIpaBIEHUU (MPAaBUIIO ONpEETCHUs POJIU
JAHHBIX).

e Ortnenenre opra"u3ainv OT (GYHKIWH, T.€. HWCKIIOYCHUE BIWSHUS
aIMUHUCTPATUBHON CTPYKTYpPhl OpraHu3alud Ha (YHKIIMOHAIBHYIO
MOJIEITb.

Metronq SADT MoxeT WUCHOJB30BaThCS I8 MOJICTUPOBAHUS  CaMBbIX
pa3HOOOpa3HbIX CUCTEM W OmpeneneHus: TpeOboBaHuil U QYHKIUNA ¢ MOCIeayromen
pa3paboTkoli MHGOPMAIIMOHHON CHCTEMBI, YAOBIETBOPSIONIEH 3TUM TPeOOBAHHIM
U peau3yIomuil 3T QyHKIUH.

CocraB (hyHKIIMOHAIBLHON MOJIEIH

PesynpraTom mnpumenenuss meroga SADT  sBiseTcss Mojenb, KOTopas
COCTOUT M3 Juarpamm, (parMeHTOB TEKCTOB U TIIOCCApUs, UMEIOIIUX CCHUIKH JIPYT
Ha Jgpyra. JluarpaMMbl — OCHOBHBIE KOMIIOHEHTHI MOJENIH, Bce (YHKIHUU
opraHu3anuMd W uHTepdeiichl Ha HUX TPEACTaBICHbl Kak OJIOKM U JyTU
COOTBETCTBEHHO. MeCTO COeIMHEHHSI AYTH ¢ OJIOKOM OMpe/essieT TUIl nHTepderica.
Ynpaenawowasa ungopmayus — pernameHTHPYIONMIAs BBIOJIHEHWE OCHOBHOMU
(byHKITUU, BXOIUT B OJIOK CBepXy. Bxoonas unghopmayusa, xotopasi moaBepraercs
o0paboTKe, TIOKa3aHa C JIEBOM CTOpPOHBI Ojoka. Pesynomam (6b1xo0) —
uHdopMaIs, TMOJYYCHHAs] TOC]e BBIMOMHEHUS (YHKIMH, MOKa3aHa C TPaBOU
CTOpOHBbI. Mexanu3zm (YETOBEK WM aBTOMATU3UPOBAHHAs CHUCTEMA), KOTOPBIH
OCYIIECTBIISIET OTNEPAITUIO, IPEICTABISACTCSA AYTOl, BXOAAIIEH B 010Kk cHU3Y (puc.l).

OpHoii w3 Hambonee BaXHBIX ocoOeHHOcTel Meroga SADT  sBuseTcs
MOCTETICHHOE BBEJEHHWE BCE OONBIIUX YPOBHEW MAETaTu3aluy MO0 MEpPEe CO3JaHus
auarpaMM, OTOOpaKaroImMX Mojeab. KaXaplii KOMIIOHEHT MOJENTH MOXKET OBITh
JNEKOMIIO3UpOBaH Ha JApyroi auarpamme. Kaxknmas auarpamma WIUTIOCTPUPYET
«BHYTPEHHEE CTPOCHHE» OJI0KA HAa POAUTEIHCKON JUarpamme.
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YnpaBneHue

P
L

Bxopa CD'y’H KLMA Bbixoa,

MexaHnzm
Puc. 1. ®ynkunoHanbHbIA 070K U UHTEpdECHbIE TyTU

Tunsl cBsizelt Mexay QyHKIUIMU

OnHuM W3 BaXHBIX MOMEHTOB IPU MOJEIUPOBAHUU OW3HEC—TIPOIIECCOB
opraHuzaiuu ¢ nomoibio Metosia SADT siBnsieTcst TouHasi COTJIaCOBaHHOCTh TUIIOB
cBsa3eld Mexay (QyHkuusmu. Pa3nuuaror 1o kpaitHel Mepe CBSI3M CEMU THUIIOB (B
MOPSIIKE BO3PACTAHUS UX OTHOCUTEJILHOW 3HAYNMOCTH ):

e ClyyvaiiHas;

® BpEMEHHas;
IponeaypHas;
KOMMYHUKAIIMOHHAS;
1ocJjea0oBaTeIbHasl,
obOparHasl.

Cryuaiinasa céa3b — 1MOKa3bIBACT, YTO KOHKPETHAS CBS3b MEXIY (PYHKIIUSIMU
HE3HAYWTEJIbHA WJIM TOJHOCTHIO OTCYTCTBYET. DTO OTHOCUTCS K CHUTYyallMH, KOTrJa
uMeHa JaHHbIX Ha SADT—ayrax B oHOW AuMarpaMMme UMEIOT CJIabyio CBSI3b JIPYT C

npyroM. Kpaiinuii BapraHT 3TOro ciiydasi TOKa3aH Ha PUCYHKE 2.
B C

A
—— OyHKYMA 1

¥

L

| DyHKUMA 2 |

”.i_:,. T

Puc. 2. Tlpumep GyHKIIMOHAIBHOW quarpaMmsbl, Tie GyHkuus 1 u dyHKIms 2
CBSI3aHBI CIIy4YaliHOM CBSI3bIO

Bpemennasn ceéazv — npencrapiset GyHKINH, CBI3aHHBIC BO BPEMEHHU, KOT/a
JTAHHBIE UCTIOJB3YIOTCS OJTHOBPEMEHHO WU (PYHKIIMU BKIIIOYAIOTCS MapasiesibHO, a
HE MOCJIEI0BATEIBHO.
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Ilpoyeoypnasa céa3w (puc. 3) — pyHKIHMHU CTPYNIUPOBAHBI BMECTe Onarojaaps
TOMY, YTO OHH BBITIOJHSIOTCS B TEYCHUE OJHOM M TOW KE YaCTH IHUKIA WA

npoiiecca.
) o

— W OyHkumA 1 |

| yHkumA 2 |

¥

PyHKUMA 3

h J

Puc. 3. Tlpumep ¢pyHKUIMOHANBHOM TuarpaMmbl, rae pynkuus 1 u GyHkuus 2
CBs3aHbl ¢ PyHKIMEN 3 mpoLeypHO# CBA3BIO

Kommynukayuonnasa ceazp — yHkuuu rpynnupyrorcs 6iarogaps ToMy, 4To
OHM UCHOJIb3YIOT OJHH U T€ € BXOJHbIC IaHHBIE W/WIIN MPOU3BOJAT OJHU U TE e
BBIXOJ/IHBIE JaHHbIE (pucC. 4).

Puc. 4. TIpumeps! QyHKIIMOHATBHBIX TUATPaMM, TJ€ CBSI3b A
KOMMYHUKAllMOHHAs

Ilocneoosamensvnasa c6a3p — BBHIXOJ ONHOW (DYHKIIMHM CIY>KHT BXOIHBIMH
TaHHBIMH Ui cienyromedl GyHkmuu. CBsS3b MEXAy dJIEMEHTAMU HA JUarpaMme
aBisieTcss Oojee TECHOM, 4YeM B PACCMOTPEHHBIX BBINIE CIIy4yasX, IOCKOJBKY
MOJEIUPYIOTCS TPUUYMHHO—CIIEICTBEHHBIE 3aBUCUMOCTH (pHC. 5).

B | e
dyHkuma 1 |

_ dyHkuna 2 |
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Puc. 5. [Ipumep byHKIIMOHATBEHON JUArpaMMBl, T1I€ CBSI3b A
nocJieJoBaTeNIbHAs
Oopamnasa cea3b — BBIXOJHBIE JAHHBIE NOCIEAYIOMIEH (YHKUMU CIyXat
BXOJHBIMH JTAaHHBIMU JJIs IPEAbLAYyIIeH GyHKIMUH (puUc. 6).
J B, c
—— = OyHkMA 1 |

B |

¥

| $yHKkUMA 3

Puc. 6. [Ipumep dhyHkImoHabHOM AUArpaMmel, rae cBs3b E oOpatHas

[TocTpoeHune uepapxuu guarpaMmm

[Toctpoenne SADT-Monenun HaUMHACTCS C MPEJCTABICHUS BCEH CUCTEMBI B
BUJIC TIPOCTEHMINIETO KOMIIOHEHTa — OJHOTO OJIoOka H Ayr, H300pakaroniux
uHTepheichl ¢ (YHKIUAMU BHE CHUCTEMBl. [lOCKONBKY €IWHCTBEHHBIN OJIOK
OTpakaeT CUCTEMY KaK eMHOE Ie]0€e, UM, YKa3aHHOE B OJIOKE, SIBJIACTCS OOIIHM.
OTO BEpHO W A WHTEPHEUCHBIX IYr — OHHM TaK)Xe COOTBETCTBYIOT IOJHOMY
HAO0Opy BHEIIHMX WHTEPPEHCOB CHUCTEMBI B IIeJIOM. 3aTeM OJIOK, KOTOpBIU
IPEACTaBIsSET CUCTEMY B KayeCTBE €IMHOTO MOJIYIS, JETAIU3UPYETCS Ha APYrou
ayarpaMMe ¢ TIOMOIINBI0 HECKOJBKUX OJIOKOB, COEIWHEHHBIX HWHTEP(HEHCHBIMU
ayramMu. OTh OJOKH OMNPENENSIOT OCHOBHBIE MOA(DYHKIIMM UCXOJHOW (YHKIIUU.
JlaHHass JIEKOMITO3MIIMS BBISABIISICT TOJHBIM Ha00p TOAGYHKIMHA, Kaxaas Hu3
KOTOPBIX IMOKa3aHa KakK OJIOK, TPaHHUIIbI KOTOPOTO OIpeeiieHbl HHTep(eHCHBIMU
nyramu. Kaxmas u3 3Tux noa@yHKIUA MOKET ObITh JIEKOMITO3UpPOBaHa M0 I00HBIM
00pa3oM B 1eJsX OOJBIEH JeTaTu3amm.

Bo Bcex caydasx kaxkgas TOAPYHKIHS MOXET COAEpXKaTh TOJBKO TE
3JIEMEHTHI, KOTOPBIE BXOAAT B HCXOAHYIO (pyHKIHIO. Kpome Toro, Moaens HE MOXKET
OIYCTUTh KAaKHUE-TUOO DJIEMEHTHI, T.€. POJUTEIBCKUN OJOK W ero mHTepdeich
obecrieunBalOT KOHTEKCT. K HeMy Henb3s HUYEro J100aBHTh, U3 HETO HE MOXKET
OBITh HUYETO yJIaJICHO.

Mopens SADT mnpencraBnsier coboi cepuio IuarpaMm ¢ COMPOBOIUTEIBHOM
JTOKyMEHTAIIMEH, pa30MBAIOIINX CI0KHBIM O0OBEKT Ha COCTABHBIC YaCTH, KOTOPHIC
n300pakeHbl B BHjEe OJ0KOB. JleTaqn KaKaoro M3 OCHOBHBIX OJIOKOB ITOKa3aHbI B
BHJIc OJOKOB Ha ApYyrux auarpamMmax. Kakmas neranbHas auarpaMma SBISCTCS
JEKOMIIO3HUITMeH OJIoKa M3 JHarpaMMbl MPEabIaymero ypoHs. Ha kaxxaom miare
JTEKOMITO3HUITMN JUarpamMMa MpeAbIIyIIero YPOBHS HA3bIBACTCS POOUMENbCKOU TS
0oJiee IeTalbHOM JUuarpamMMel.

13



Hyru, Bxonsiue B OJOK M BBIXOJAIIME M3 HEr0 Ha JIUarpaMMe BEPXHETO
YPOBHS, T€ K€ CaMbl€, 4TO M AYTW, BXOASALIME B IHArpaMMy HWKHErO YPOBHA H
BBIXOJSIIIME U3 HEE, MOTOMY YTO OJOK M JuarpaMma HM300pakaroT OAHY U Ty K€
YaCTh CUCTEMBL.

[Tpumep PpyHKIMOHATBHON MO/ENIN, TPUBEACH B IPUIIOKEHUU A.

3aganue
3ananud 715 BBIIOJHEHUS JaHHOU 1abopaTOpHOM paboThl AaHbl B MpUIIOKeHUHU B.
Bonpocsl 1yis caMOKOHTPOJISA
ITepeuncnuTh U onKcaTb OCHOBHBIE ATallbl IPOEKTUPOBaHus b/I.
[lepeuncnuTh Tanbl aHaIU3a MPEAMETHOU 00IaCTH.
[lepeuncnuTh OCHOBHBIE MOJIOKEHUS (DYHKIIMOHATBHOTO MOJIETUPOBAHHUS.
Omnucatb cocTaB (PYyHKITMOHATBHON MOJICIIH.
[lepeuncnuTh TUIBI CBSI3EH B PYHKIIMOHAIBHBIX MOJIENSX U IPUBECTU IPUMEDPHI.
OnucaTh NOCTpOEHUE UEPAPXUHN (PYHKIMOHAIBHBIX IHATPaAMM.

ok whE

JlaGopaTopnasi padora 2 «IIpoekTupoBaHue peJIAMOHHBIX 0a3
naHHbIX. UHPoI0rHUeckoe MoaeIMpoBaHue»

Tema: [IpoexkTrpoBanue pessIMOHHbIX 0a3 naHHbIX. MH}oTornueckoe

MOJIeJTMPOBAHHUE.

Lenb paGoThl: M3YYUTh OCHOBHBIE ATAIbl MpoeKTUpoBanus b/1.
KonuenrtyanabHoe NPoeKTHPOBaHHE

Ha »srame koHIENTyalbHOTO MPOEKTHUPOBAHMS HAa OCHOBE pa3paboTaHHOM
(GYHKIIMOHAIBHOM MOJeu  CTpouTcs wuHbosorudeckas wmoxenb bJl.  Lens
UH()OJOTUUECKOTO MOJICIMPOBAHUSI COCTOMT B oOecrledeHHuH pa3paboTynka
HKOHOMHYECKUX MHPOPMAIIMOHHBIX CUCTEM KOHIIETITYAIbHOU CXeMO 0a3bl TaHHBIX
B (QopmMe omHONW MOIETM WM HECKOJbKHUX JIOKAIBHBIX MOJENEH, KOTOphIe
OTHOCHUTEJIBHO JIETKO MOTYT OBITh OTPAKECHBI B JIFOOYIO CUCTEMY 0a3 TaHHBIX.

HaubGonee pacnpocTpaHeHHBIM CPEACTBOM  MOJCIMPOBAHUS  JAHHBIX
ABIIAETCS JMarpaMma «CymHocTh — cBsi3b» (ERD), anHoTamms xoTopsix Oblia
BriepBbie BeiBeAeHa [Turepom YUenom B 1976 1.

Kaxnas nndopmarmonnas cucreMa B 3aBUCUMOCTH OT €€ Ha3HAYCHUS MMEET
J€JI0 C YacThl0 pEalbHOIO0 MHUpa, KOTOPYIO MPHUHATO HA3bIBATh MPEIMETHOM
obnacteio (ITO) cuctemsl. [1IO MOXET OTHOCUTBCS K JIIOOOMY THITY OpTaHU3AIIHIA:
0aHK, yHUBEPCHUTET, 3aBOJI, Mara3uH U T.J.

bazoBeimu nonsitusmu ERD siBnsiroTest:

Cywnocms (Entity) — peanbHbIii MO0 BooOpa)kacMblii 0OBEKT, UMEIONIUN
CYIIECTBEHHOE 3HA4YCHHWE [UJII  pacCMaTpUBaeMOl  MpeaMeTHOW  obiacTy.
HeoOxoauMo paznuyaTh Takue MOHATUS, KAK MUR CYWHOCIMU W IKIEMNJIAD
cyuinocmu. lloHATHE «TUI CYIIHOCTH» OTHOCUTCS K Ha0Opy OJHOPOJHBIX
JUYHOCTEH, TIPEIMETOB, COOBITUI MITH WJICH, BHICTYIIAIONINX KaK I1eJ10e. DK3eMILISP
CYIIHOCTH OTHOCHUTCSI K KOHKPETHOMU Belu B Habope. Hanpumep, TUIIOM CYIIHOCTH
MoxeT ObiTh 'OPO/, a sx3eMiuiipom — MockBa, Kues u 1.1. [IpeaqmerHast 06s1actb
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MH(OPMAIMOHHON CUCTEMBI - 3TO COBOKYIHOCTh PEAIbHBIX 00BEKTOB (CYLIHOCTEH ),
KOTOPbIE MPEJICTABIISIIOT UHTEPEC JIJIS OJIh30BaTENCH.

Kaxnasg cymHocTh A0kKHA 00JalaTh YHUKAIbHOIM UOEHMUDUKAMOPOM.
Kaxnaplii SK3eMIUISIp CYIIHOCTH JOJDKEH OJHO3HAYHO UACHTU(DUIIMPOBATHCS WU
OTJIMYATBCSI OT BCEX JIPYTrUX SK3EMIUISIPOB JAaHHOTO THUMa CymHOCTH. Kaxnas
CYIIIHOCTb JIOJKHA 00J1a71aTh HEKOTOPHIMU CBOMCTBAMU:

® UMETh YHUKAJIbHOE WMS; K OJHOMY M TOMY XK€ HMEHHU JIOJDKHA

OPUMEHAThCS OJHAa M Ta K€ MHTEpHpeTanus; OJHa W Ta XKe
UHTEpIpETalds HE MOXKET MPUMEHSATHhCS K Pa3IUYHBIM HMMEHAM, €CJIH
TOJIbKO OHH HE SIBJIAIOTCS TICEBIOHUMAMHU,

e o0nagaTh OJHUM WM HECKOJIBKUMHU aTpUOyTaMH, KOTOpBIE JHOO

NPUHAJIEKAT CYITHOCTH, TUO0 HACIEAYIOTCS Yepe3 CBA3b;
e 00nazaTh OJHUM WU HECKOJBKUMU aTpulOyTaMu, KOTOpbIE OJHO3HAYHO
UJCHTUDUITUPYIOT KK SK3EMILUIAP CYITHOCTH.

Kaxmas cymHocTh MOXKET 00J1a7aTh JTI0OOBIM KOJIMUYECTBOM CBS3EH C IPYTUMHU
CYIIHOCTSIMU MOJICIIH.

Csaze (Relationship) — mnouMmeHoBaHHas accolManus MeEXay JABYMS
CYIIHOCTSIMH, 3HaUUMas JiJIsl paccMaTpuBaeMoi mpeamMeTHon obiactu. CBsi3b — ATO
accolyanus MEXIy CYIIHOCTSIMHU, TPU KOTOPOM KaXAbIM SK3EMIULSP OSTOU
CYIIHOCTHU aCCOLIMMPOBAH C MPOU3BOJBHBIM (B TOM YHWCJIE HYJIEBBIM) KOJUYECTBOM
HK3EMIUTSIPOB BTOPOM CYIIHOCTH U HA00OPOT.

Ampuoym (Attribute) — ar00ast XapaKTepUCTHKa CYI[HOCTH, 3HAYMMAast IS
paccMaTpuBaeMoO MpeIMEeTHON 00JIacTh M MpeAHa3HAYeHHas NI KBaTH(pUKALINU,
UACHTU(PUKALUM, KIACCU(PUKALNHU, KOJIUYECTBEHHON XapaKTepUCTUKH, WU
BBIPQYKEHUE COCTOSIHUSI CYITHOCTH. ATpUOYT MpeICTABISET TUI XapaKTEPUCTUK HIIU
CBOICTB, aCCOIMUPOBAHHBIX C MHOXKECTBOM pEaJbHBIX WU a0CTPAKTHBIX OOBEKTOB
(rome#t, MecT, COOBITUM, COCTOSIHUH, HJIECH, NPEeAMETOB H T.JA.). IK3EMIUIIP
aTpulyTa — 3TO ONpeieJICHHAsT XapaKTePUCTUKA OTJEIHLHOTO JIeMEHTa MHOKECTBA.
OK3eMIUIsip aTpuOyTa OMpeneNnsieTCs TUIIOM XapaKTepUCTUKA W €€ 3HAUYCHHUEM,
Ha3bIBa€MbIM 3HaueHHEM aTpubOyrta. Ha nuarpamme «CymHOCTh — CBSI3bY» aTpUOYTHI
aCCOIMHUPYIOTCA C KOHKPETHBIMU CYIIHOCTSMU. TakuM o00pa3oM, 3K3EMILIAp
CYIIHOCTH JOJKEH 00J1aJaTh €JUHCTBEHHBIM OIpPEICICHHBIM 3HAYEHUEM IS
aCCOIMUPOBAHHOTO aTpuOyTa.

Meton IDEF1X

Cymuocts B Mmerone  IDEF1X  sBnsercs — mezasucumoinr  om
uoeHmugukamopoe Wi TPOCTO HE3ABUCUMOM, €CIU KaXIbIH JSK3EMILISP
CYITHOCTH MOXET OBITh OJHO3HAYHO HUACHTHU(PHUIIMPOBAH O€3 OMpeneNieHUus ero
OTHOLIEHUH C JApYyrMMHU CYIIHOCTSAMH. CYHIHOCTb Ha3bIBACTCS 3AGUCUMON OM
uoenmugukamopos Wi NPOCTO 3aBHCUMOM, €CIIM OJHO3HAYHAs HACHTU(HUKAIIHS
AK3EMILIAPA CYIIHOCTH 3aBUCUT OT €r0 OTHOIIEHUS K IPYTOi CYIIHOCTH.

Kaxnoii cyliHOCTH MPUCBaMBAETCS YHUKAJIBHOE UMSI 1 HOMED, pa3JeisieMble
KOCOM 4epToH «/» U nmoMeniaeMble HaJl OJIOKOM.

CBs13b MOXKET JOMOJHUTENIBHO ONMPEETATHCS C MOMOIIBI0 YKa3aHUS CTEIECHU
WM MOIINHOCTU (KOJIMYECTBA AK3EMILIAPOB CYIIHOCTHU—TIOTOMKA, KOTOPOE MOXKET
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CYILIECTBOBATh ISl KXKJIOro 3K3eMIuisipa cymHoctu—poautens). B IDEF1X moryr
OBITh BBIPAXKEHBI CIEAYIONINE MOITHOCTH CBSI3CH:

® KaXIbIH AK3EMIUISIP CYIIHOCTU—POAUTENS] MOXKET UMETh HOJIb, OJUH WIH

00j1e€e OHOTO CBSA3aHHOTO C HUM SK3EMILUIAPa CYIIHOCTH—TIOTOMKA,
® KaXAbIH SK3EMIULIP CYIIHOCTH—POIUTENS JJODKEH HMETh HE MEHee
OJTHOTO CBSI3aHHOTO C HUM JK3EMIUISIpa CyIIHOCTU—TIOTOMKA,;

® KaXABIH DOSK3EMIUIAP CYIIHOCTU—POAMUTENS JODKEH HMETh He OoJjee
OJTHOTO CBSI3aHHOTO C HUM IK3EMIUISIPa CyIIHOCTH—TIOTOMKA;

® KaXABIH DJK3EMIUILIP CYIIHOCTH—POIUTENS CBSI3aH C  HEKOTOPBHIM
(UKCHPOBAHHBIM YUCIIOM 3K3EMIUISIPOB CYITHOCTU—TIOTOMKA.

Ecnmn sK3eMIuIp CyIIHOCTH-IIOTOMKAa OJHO3HAYHO OMNpEIENSIeTCS CBOCH
CBS3bI0 C CYIIHOCTBIO—POJIUTENIEM, TO CBSI3b HA3bIBACTCS UOEeHMUpUUUpPyrouieil
(puc. 7), B IpOTUBHOM ciydyae —Heudenmuduuupyrouieii (puc. 8).

Cesi3p M300paxkaeTcs JTWHUEH, TPOBOJIUMON MEXKIY CYINTHOCTHIO—POIUTEIEM
Y CYIIIHOCTHIO—TIOTOMKOM, C TOYKOH Ha KOHIIE JIMHUHU Y CYITHOCTH—TIOTOMKA.

Nnentudunupyromas cBs3b MEXKIY CYIIHOCTHIO—POJUTENIEM H CYIIHOCTHIO—
NOTOMKOM  HW300pakaeTcss  CIUIomHOW  JuHWer.  CyInHOCTb—IIOTOMOK B
UICHTU(UITUPYIOLICH CBSI3U SBIISIETCS 3aBUCHMOM OT HACHTH(PHUKATOPA CYITHOCTHIO.
CymHOCTh—pOaUTENb B HACHTUQUIMPYIOIMIEH CBS3M  MOXKET OBITh  Kak
HE3aBUCUMOW, TaK M 3aBHCHUMOH OT HWIASHTH(HUKATOpPA CYIIHOCTBIO (3TO

OIIpEACIIACTCA €€ CBA3AMU C IPYTIrUMU CYHIHOCTHMH).
CyLHOCTE-CEASE
Fnwdesol atpubyt A E

Herkntoueeol atpubyt B
Hekntaueeol atpubyT C

Mma ceAzd oT POOWTENA K NOTOMEY

CyLLHOCTE-NOTOMOK

( Knovesoi arpubyT A (FI)
Fnwodeeol atpubyt O

Heknwyeeoh atpubyt E
Hekntoveeod atpubyt F

Puc. 7 Unentudunmpyromias cBI3b

[TyakTupHas TuHUAS U300pakaeT HEUACHTUDUIIUPYIONMYIO CBs3b. CyIIHOCTh-
MOTOMOK B  HEWJICHTU(DUIMpYIOUIEH  CBA3M  OyJneT  HE3aBUCHUMOW  OT
UAeHTU(PUKATOPA, €CITU OHA HE SBISETCS TaKXKe CYNHOCTHIO—TIOTOMKOM B KaKOM-
160 NACHTUDUITUPYIOIICH CBSI3H.

ATpuOyThl M300pa)katoTcs B BUJE CIMCKA UMEH BHYTPH OJIOKA CYIIHOCTH.
ATpuOyTBI, ONIpeeNAIONINe MEPBUYHBIN KII0UY, Pa3MENIAlOTCsS HAaBEpXy CIHUCKA U
OTZIENIAIOTCS OT APYTUX aTpuOyTOB rOPU30HTAIBLHON YEPTOH.

16



CyLIHOCTE-CRAZE
Fnrouesoi atpubyt A E

Heknwyeeol atpubyt B EE:
Heknwoyeeol atpubyr C |

T

Mma ceazu ot POOWTENA K NOTOMEY

CyLHOCTE-NOTOMOK
Fnwveead atpubyt D

Heknouesol atpubyt E
Fnwueeod atpubyT A (FK)
Heknioyeeol atprbyt F

Puc. 8. Heunentudunupyroias cBsizb

CymHocTH MOT'YyT MMeTh Takke BHemrHue kimoun (ForeignKey), kortopsie
UCIIOJIB3YIOTCSI B KAauecTBE 4YacTH WJIM 1EJOr0 MEpPBUYHOIO KIOYa WIU
HEKJII0YEBOT0 aTpuOyTa. BHemHui kiro4 n300pakaercs ¢ MOMOUIBI0 TTOMEIIECHUS
BHYTPb OJIOKa CYIIHOCTH UMEH aTpuOYyTOB, MOCJIE KOTOPHIX cienytoT OykBol FK B
CKOOKax.

[Tpumep nornyueckoi MojeNu JaHHBIX, IPUBEICH B npuiioxenue C.

KareropuajbHas cBA3b

Ecnu HekoTopbie peasibHble 00BbEKTHl UMEIOT KAaTErOPUH, TO MOKHO
NPENOJIOKUTh, YTO U HEKOTOPBIE CYIIIHOCTA MOTYT UMETh KaTeropyu MM
nojicymHocTy. [Ipumep cBsI3u CYIIHOCTH M TIOJICYIIIHOCTEHN MPEICTABIECH Ha
pucyHke 9.

COTPYOHUEM
TabenkHEId_Homep

DaMUNKA_COTRYAHHKS
MmA_cotpygHWEa
OTYECTED_COTRYAHHKS
Hata_npuema Ha_paboTty
Hata_powneHHA_CoTpyoHWKS
HomkHOCTE _COTRY AHHES

o

EJTETHHE COTPY A HWEH CoTpynHMKM _NOYaCOBHEM
| TaBeneHenid_Homep (FK) | TaBeneHeli_Homep (FK)

)
Cra—

Puc. 9. Kareropuanbnas cBsi3b

IHepexox or ER—Moaeu K peJiSIlUOHHOM
B nHacrosimee BpeMs ABa MOCIEAHUX 3TAlla NPOCKTUPOBAHUS CYIIECTBEHHO
COKpAaIlIAalOTCSI 3@  CYET  HCHOJIb30BAaHUS ~ ABTOMATHU3UPOBAHHBIX  CPEACTB
npoektupoBanus. [lepexon k unponornueckoit mogenu bJl, a 3atem k puznueckoit
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cxeme bJl mo3BONSIOT OCYIIECTBUTH paszjiMuHble Mporpammubie cpenctsa: IDEFO,
ERWin, UML.

1.

[IpaBuna npeodbpa3oBaHus MOJEIEH:
Kaxxnas mpocras cymHocTh npeBpamiaercss B tabmuiy. IIpocTas cymHocts -
CYLIHOCTb, HE€ SBISAIONIAsICS TMOJATUIIOM M HE HUMemas noATunoB. Mwms
CYLIHOCTH CTAHOBHUTCSI UMEHEM TaOJHUIIBI.
Kaxxnp1it aTprOyT CTAHOBUTCS BO3MOKHBIM CTOJOLIOM C TEM K€ UMEHEM; MOKET
BbIOMpaTbcsa  Oosiee  TouHbli  Qopmar.  CronOubl, COOTBETCTBYIOIIHUE
HeoOsA3aTeNbHBIM aTpUOyTaM, MOTYT COJAEpX aTh HEONpPEIEJCHHbIE 3HAYEHUS;
CTOJIOIIbI, COOTBETCTBYIOIINE 00513aTEIbHBIM aTpUOyTaM, - HE MOTYT.
KOMIOHEHThl yHUKaNbHOTO WACHTU(GUKATOpPA CYUIHOCTH MPEBPAIAOTCS B
NEePBUYHBIN KITF04 Tabnuibl. Eciiu mMeeTcss HECKOIBbKO BO3MOXHBIX YHUKATbHBIX
UACHTU(PUKATOPOB, BbIOMpaeTcsi Hambojee wucnonb3dyeMmbld. Eciu B cocras
YHUKAJIBHOTO HJIEHTU(HUKATOPAa BXOMAAT CBSI3U, K YHMCIY CTOJIOLIOB MEPBUYHOIO
KIoya J00aBiseTcs KOMUS  YHUKAJbHOTO HJEHTU(UKATOpa CYIIHOCTH,
HaXOJSIICHCs Ha JalbHEM KOHIE CBA3U (3TOT MPOLECC MOXKET MPOJI0JHKATHCS
pexkypcuBHO). JlJiT UMEHOBAaHMS 3TUX CTOJOIIOB MCIIOJIB3YIOTCS MMEHA KOHIIOB
CBSI3€l U/MJIM UMEHA CYIIHOCTEH.
CBs13u MHOTHE-K-OJTHOMY (M OJIMH-K-OJTHOMY) CTaHOBSITCSI BHEIITHUMU KITFOUaMHU.
T.e. genaercs KOmMs YHUKAJIbHOTO HUJEHTU(HUKATOpa ¢ KOHIA CBSI3U "OAuH", U
COOTBETCTBYIOIIIME CTOJOILBI COCTAaBJISAIOT BHEIIHUM Kitod. HeoOsi3atenbHbie
CBSI3M COOTBETCTBYIOT CTOJOIIaM, JOIMYCKAIOIIMM HEOIpeIesieHHbIe 3HA4YeHUS,
oOs3aTeNbHBIE CBSA3M - CTOJOLAM, HE JOIMYCKAIOIIMM HEOIpeesieHHbIE
3HAYCHMUS.
WNupaekcbl co3maroTes 1uisi MEPBUYHOTO Kitoya (YHUKAIBHBIA WHIEKC), BHEITHUX
KITIIOYEH U TeX aTpuOyTOB, Ha KOTOPBIX MPEJIIOIAraeTCss B OCHOBHOM 0a3upoBaTh
3ampOoChI.
Ecian B KOHLIENTyalIbHOM CXeM€ MPHUCYTCTBOBAJIW MOJTHUIIBI, TO BO3MOKHBI JIBa
criocoba mpeoOpa3zoBaHUs MOJETH B (U3UYECKYIO TAOIHILy: 6ce nOOmunvl 6
00HOUl mabauye (3) U 012 Kaxcoozo noomuna - omoeavHas maoauya (6).
[Ipu mpumenenun crocoba (a) Tabnuia co3maercs s HauOoJiee BHEITHETO
CymepTumna, a s TOJITUIIOB MOTYT CO37aBaThCs MpenacTaBiieHus. B Tabmuiy
nobaBiseTcs MO KpalHeH Mepe OJuH CToNOeH, COACp)KAIMMKA KOJ THIa, OH
CTAaHOBHTCS YaCThIO MEPBUYHOrO Kitoda. [Ipum mcnonb3oBanuu merona (0) st
KaXXJO0T0 TOATHIA TEepPBOrO ypoBHA (myig Oojiee HWKHHUX - TPECTABICHUS)
cynepTun Bocco3naetrcsi ¢ momotibio npeactasieHuss UNION (u3 Bcex TaOmuiy
TIOJITHIIOB BEIOMPAIOTCS OOIITHE CTOJIOIBI - CTOJIOIBI CyNIEPTHIIA).
Nmeercs nBa cmoco0a paGOThl MPU HATWYHWH WCKIIOYAIONINX CBSI3CU: 0Ouiuil
oomen (a) u saeHvle eneuwitnue Karwuu (0). Ecau ocraroniyecss BHEIIHUE KITIOUYH
BCE B OJHOM JIOMEHE, T.€. UMEKT o0mui ¢dopmar (a), TO co3garTCs JBa
cTonbOma: uAeHTUGUKATOP CBsI3W ©  WaAeHTHUKAaTop cymHocTu. Cronben
UJEHTU(PUKATOPA CBA3U UCIOJB3YETCSA ISl Pa3IU4YeHUs] CBA3EH, MOKPHIBAEMbIX
ayrol uckmouenus. Ctonden MAeHTU(PUKATOpPA CYIIHOCTU HMCMOIB3YETCS IS
XpaHEHUs 3HAYCHUN YHUKAJIBHOTO HUIACHTU(PUKATOpPA CYIIHOCTH Ha JaIbHEM
KOHLIE COOTBETCTBYIOIIEH CBSI3U. EcCaM pe3yabTHPYIONIME BHEIIHUE KIOYU HE
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OTHOCATCS K OJHOMY JOMEHY, TO Ui KaXIOWU CBsI3U, IOKPBIBAEMOW Iyrou
UCKJIIOUEHHUS, CO3/Ial0TCsl SIBHBIE CTOJIOBI BHEIIHUX KIIIOYEH; BCE 3TU CTOJIOLBI
MOT'YT COAEPkKATh HEONPEACIICHHBIE 3HAUCHUS.
3apanue
3aaHus 715 BBIIOJHEHUS JaHHOU 1ab0paTOpHOI paboThI AaHbI B
npuiioxeruu D.

Bonpocsl 1yis caMOKOHTPOJISA
Onucarp 3Tan KOHUENTYaJIbHOIO MPOEKTUPOBAHUS.
2. JlaTh omnpejeneHue CylHOCTH, CBA3H, aTpUOyTYy, ONMUCATh TUIIbI, IPUBECTH
IIPUMEDBI.
IIpuBecTu nBa npumepa KaTeropualbHOM CBS3H.
4. Onucatb 3 u 4 otanel npoekTupoBanus. IlepeuncnuTs mpaBuia
npeoOpazoBaHUs MOJEIEH.

=

w

JlaGopaTtopHasi pa6ora Ne3

Tema: OcHOBBI TPOEKTUPOBaHUS CTPYKTYphI B/I.

Henanb: BBoaHas pabora, jaromias CTyA€HTaM OOINME MPEACTABICHHUS O
MOJICJIMPOBAaHUMU CTPYKTYphI b/I, B yactHOCTH, mocTpoeHnn ER-moznemnei.

HaBbiku WM yMeHMsI: NPAKTUYECKOE CTPYKTYpHpOBaHHUE NPEIMETHON o00yacTu,
abcTparupoBaHue, HCIOJB30BAHHE  MPHUKIATHBIX  MPOrPAMMHBIX  I1aKETOB
MOJENUPOBAHUS CTPYKTYp, Ucnodab3oBaHue MS Access st coznanus b/l

Teopernueckuii 0a3uc
OO01mue noHATHA

basza oanueix — cTpyKTYypUpOBaHHAs! COBOKYITHOCTh JaHHBIX.

Cucmema 6a3 OaHHbIX - BTO KOMITBIOTEPU3UPOBAHHAS CHCTEMa XpaHEeHHs 0a3
JAaHHBIX, OCHOBHAS 11€7b, KOTOPOH COJEpKaTh HHPOPMALIUIO U TPEIOCTABIATH €€
1o TpeOOBaHMIO.

Ocnosnoe Hnasnavenue CYBJ] — o0ecneduTh MOJb30BATEISl HHCTPYMEHTOM,
MO3BOJISIIOIIUM  ONEPUPOBATh JAaHHBIMU B TEPMHUHAX, HE CBSI3aHHBIX C
0COOEHHOCTSMU UX XpaHeHus B OBM.

BaxneilmuM  NOHSATHEM, UCIHOJB3YEMbIM TMPU  MOPOECKTUPOBAHUU  JIFOOBIX
WH(OPMAITMOHHBIX CUCTEM, SABJISIETCS MOHSTHE «albcTparupoBaHUE.
Abcmpacuposanue — 3TO OTOpachIBaHWE JUIIHUX JJIEMEHTOB C BBIJCICHHEM
OoCHOBHBIX. CyIlIeCTBYET HECKOIBKO YPOBHEW aOCTPAKIUU B CTPYKTYPHBIX JTaHHBIX,
a UMEHHO: (DYHKIIMOHAJbHBIN, JTOTUYECKUH, (PU3NYECKU.

C npoueccoM MPOEKTUPOBAHUSI CTPYKTYPhI 0a3bl TaHHBIX CBSI3BIBAIOT CIIEIYIOLIUE
YPOBHH a0CTPAKIINHU:
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* BHemHsiss Mozienb WM ypOBEHb MpENCTaBieHUs (OMUCaHWE B TEPMUHAX
noas3oBarenieit bJ1);

e Jlornyeckuid WM KOHUENTYaJbHbIA ypOoBeHb (00OOILIEHHOE ONHCAHHE
OpeaMEeTHON obOmactu, pa3pabaThIBaeTCsl MPUKIATHBIMU
MIPOrpaMMHUCTaMM);

*BuyTtpennuii wim (¢u3MuecKuil ypoBeHb (ONUCAaHUWE KOHIENTYaJbHON
Moenu Ha si3bike HekoTtopoit CYBJI).
Tak kak Ha TeKynud MOMEHT Haubojee pacnpoOCTPAHEHHBIMU SIBISIOTCS
pessiunonnbie b/1, To ynop B kypce caenan umeHHo Ha b/l atoro knacca.
B xauecTBe KOHLIENTYaIILHOW MOZAEHU BbICTyIIaeT ER-moeib.
ER-mozenp (¢ aHIII. «CYUIHOCTB/CBSI3bY») IMO3BOJIIET JOCTATOYHO JIETKO OIUCATh
YCJIOBUS LIEJIOCTHOCTH, HO BMECTE C TEM, JJIA 3THUX MOJEIEU CIO0KHO IPOBOJUTH
dbopManbHYIO ONTUMHU3AIHUIO.

OcHOBHBIE MOHATHS peJIHHHOHHOﬁ MOA€EJIHN

B cootBeTcTBUM ¢ pensuMOHHOW Mojenbio, BJl sBIsIETCS COBOKYMHOCTBIO
OTHOLICHUH.

OmHowenue — 3T0 HEKOTOPOE TMOJMHOXKECTBO MPSAMOro mpousBencHus. B
KayecTBE aJIbTEPHATUBHOTO OIpEACNeHUs MPUMEHUMO: OMHOueHue — 3TO
MHOKECTBO KOpTexeil. Pazmep kopTexka Ha3bIBaIOT ApHOCTHIO OTHOIIEHUS.

Ha mpaktuke paccMmarpuBaercs TOJBKO KOHEYHOE MHOKECTBO KOPTEXKEH.
EcTecTBeHHO KOHEUHOE MHOKECTBO KOPTEKEW 3aIlMChIBAeTCsl B BUJE TaOIUIL, T.€.
TaOJINIA — DTO OMHOULCHUE.

Crtonb1ry TaOGIHIBI COOTBETCTBYET HEKOTOPHIN aTpuOyT (00bekTa). 3HAaUCHUE
3TOro aTpulyTa BHIOMpAETCS U3 HEKOTOPOTO MHOXKECTBA, KOTOPOE HAa3bIBACTCS
oomerom. CTpOKy TaOmHIBI oOpasyeT HEKOTOPOEe YIOPSJO0YCHHOE MHOMKECTBO
3HAUYEHUHN BCEX aTpUOYTOB TaOIMIIBI, B3STHIX U3 CBOUX JJOMEHOB.

AnbTepHATUBHOE Ha3BaHUE aTpuOyTOB — nose. Ha ¢usznueckoM ypoBHE
CTpOKa Ta0IuIbl (HEKOTOPBIM KOPTEXK) HA3BIBAECTCA XPAHUMOU 3anucblo. XpaHumas
3aMuch, COCTOUT M3 XPAaHUMBIX TOJIeH (3HAYEHUE aTpUOYTOB, B3ATHIX W3 CBOUX
nomeHoB). COBOKYITHOCTh XPaHMMBIX 3alucei (TaOnuila) Ha3bIBACTCS XPAHUMbBLU
@aiin (xpanumas bJl).

ATpuOyTBl WM MHOXECTBO aTpUOYTOB 3HAYEHUS, KOTOPHIX YHUKAIHHBIM
o0pa3oM UAECHTUDHUIIUPYIOT IK3EMIUISAP 00BEKTA, HA3BIBAIOTCS NEePEUUHBIM KIIOUOM,
T.K. BCE DK3EMIUIIPHl OOBEKTa MOJDKHBI OBITh PA3IUYHBI, TO KaXKIbIH OOBEKT
JOJKEH UMETh KITIOU.

IlomenyuanvHoltl Koy — 3TO 000OIICHWE TOHSATUS TEPBUYHOTO KITIOYA.
[loTeHnmanpHple KIIOYM TakKe Kak M TEPBUYHBIA 00JIaalOT CBOWCTBOM
YHUKQJIbHOW UACHTU(PUKALIMN KOPTEkKA B OTHOLIEHUH, HO €CJIM IEPBUYHBIN KIIIOY B
OTHOILIEHUH JOJDKEH OBITh BBIOpPAH TOJBKO OJIMH, TO MOTEHIMAIBHBIX KIIOUEH
MOXET OBITh HECKOJIBKO (IEPBUUHBIN KIIFOY BRIOMPAETCS U3 MOTEHIUAIBHBIX).
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Bruewmnuii k1ou — 3T0 MHOKECTBO aTpUOYTOB 00BEKTA; KAKIOMY 3HAUCHHIO
BHEIIIHETO KJII0Ya COOTBETCTBYET 3HAUCHHE MMOTEHIMAIBHOrO KIto4a. BHemHue
KJIFOYM UCTIOJIB3YIOTCS JJIsI CBSA3BIBAHUS KOPTEKEU B PENAIIMOHHBIX 0a3aX JaHHBIX.

O6mit noaxoa k ER-moxerupoBanuio

Jlnis Toro, 4ToOBbl MPEICTaBUTh KaK yCTPOCHA MpeAMETHas 00JIacTh HYKHO
3aJ]aTh MHOXKECTBO OOBEKTOB peaTbHOTO Mupa (T1aBHas MpobdiieMa YTO CUYUTATh
00BbeKTOM). OOBEKT — CEMaHTUUYECKOE MOHATUE, KOTOPOE MOXKET ObITH MOJIE3HO MPHU
OOCYXXICHUH YCTPOMCTB peasibHOTO MHpa. CyIHOCTh peaqbHOTO MHpa — OOBEKTHI
— He 00513aTeIbHO MaTepUaTbHBI — BAYKHO MOHITHE CYIIECTBEHHO M Pa3TUIUMO IS
APYTHUX.

[Tpumep: 0OBEKTaMU SIBISIOTCS: CTY/ICHT, YEIIOBEK, MPEIO/1aBaTEINb,
ayIUTOPHSI

Paznmuuator mun oObeKTa U 2K3emnaap OObEeKTa
[Tpumep: Tun — aynuropusi; 3x3eMIuisap — 358.

OOBeKkT obmagaeT psAIOM CBOMCTB, KOTOPBIE WHOT/IA Ha3bIBAIOT ampubymamu
o0bekTa (Habop aTpuOyTOB OJHOMMEHHBIX OOBEKTOB B PA3JIMYHBIX MPHUKIIATIHBIX
3a/1a9axX MOXKET Pa3HUTHCH ).

[Tpumep: uenoBexk obnamaeT aTpubyramu daMuausi, UMsi, OTYECTBO, Jlara
POXKACHUS.

JUis onpeneneHus HOBOro 0ObeKTa MHOTAA MCHOJB3YIOT MOHITHE nOOmMuUna
(MUIOT — ecTh MOATHUI COTPYAHUK, 00JaaeT BCEMHU CBOWCTBAMHU COTPYJIHHUKA H,
KpOM€ TOT0, CBOMCTBAMU: CIIMCOK pa3pelleHHBIX caMoJieToB). Mexny o0beKTamMu
MOTYT BO3HUKATb CBSA3H TPEX BUIIOB:

* OJUH K ogHOMY 1:1 (manueHT: MecTo B majnare);
* OJIUH K MHOTUM |:n ¥ MHOTHE K OTHOMY h:1;
* MHOI'ME KO MHOTMM n:n (IALMUEHT : XUPYPT).
[Ipu mocTpoeHUH MOJENIECH HCIOJIB3YIOTCSA CIEAYIONNEe TeOMETPUUCCKHE

burypsr:

OO0bekT - CBs3b- <> ATpuOyT - O

B mHactosimee Bpemsi CymiecTByeT OOJBIIOE MHOKECTBO TPHUKIIATHBIX
MpOrpaMm JUisi co37aHus rpadudeckoro npeacTaBienus cTpyktypsl bJ1. [Ipu sTom
MOTYT OBITh HCHOJIb30BaHbl KakK CHEUUAIM3UPOBAHHBIE CpEACTBa (HAMpUMeED,
Visio), Tak u cpenctBa nmoctpoenus rpaguaeckux oopazos (Umbrello, OO Draw).

OcHoBbI padoTsl ¢ MS Access
Co3nanue HoBoi B/l B cpexe MS Access

MS Access sBisieTcs dacteio maketa MS Office u mpencraBnsier coboit
CYBJ. 3amyctute MS Access, wucnonb3dys KomaHabl MeH0O «Ilyck» ->
«I[porpammel» -> «Microsoft Office» -> «Access». Ilepen BamuM OTKpoeTCS
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OCHOBHO€ OKHO Iporpammbl. BeimosHute nmyHKTHI MeHIO «®Daitm» - «Co3natsy,
nocJie 4ero u3 BapuantoB BeiOepute «HoBas 0a3a maHHBIX» U coxpaHuTe Baury b/l
Ha quck. OTKphIBIIEECS OKHO MpeCcTaBisieT coooii HoBYIO B/I.

Oo0bexThl B/l B cpene MS Access

MS Access oaIep>KUBAET CIEAYIONINE OOBEKTHI:

* Tabnuia — OTHOIICHHE B PEIAIIMOHHON TEPMUHOJIOTHH;
* 3ampoc — COXpaHEHHBIN TEKCT (MOJIelb) 3ampoca Ha s3bike SQL
K Tabnuiam b/J;

*  @®opMbI — KOHCTPYHPOBaHUE UHTEpdElica MOIb30BaTENS;

*  OT4eTsl — KOHCTPYUPOBaHUE BBIXOJAHON MH(popmauu b/l;

* CrpaHulpl — CTpaHMIIBI JOCTYIA Yepe3 web;

*  Makpocsl — rpynIibl MAKpOKOMaH/;

* Moaynu — mporpaMMHbIE MOIYJNH Ha s3bike VBA, kotopbie
MOTYT OBITh UCTIOJIb30BaHbI B 3aMpocax, popmax, oTueTax, Makpocax.

Co3nanue Tadaun B cpeae MS Access

CYBJl MS Access moajiepKuBaeT pa3IndHbIe BapUAHTHI CO3/IaHUS TAOJIHII.
PaccmoTpum Hambosiee 4acTO HCIOJNB3YyeMbId BapUaHT CO3JaHUS — B PEXHUME
KoHCTpyKTOpa. st aToro cpean oobexToB b/l Beibepute «Tabnuiib», mocie 4ero
BBIMOJTHUTE MYHKT «Co37aHue TaOIUIBI B PEKUME KOHCTPYKTOPAy.

B mosiBuBIIEMCsI OKHE TMpejjiaraercs BBECTH MMEHA aTpuOYTOB TaOJHUIIBI C
yKa3aHHeM WX TUMOB. Tumbl aTpuOyTOB BBIOMPAIOTCS M3 BBINAJIAIONIETO CIUCKA
BApUAHTOB, a KOHKPETHBIE XapaKTEPUCTHKU YKA3bIBAIOTCA HAa MAHEIU BHU3Y
(HampuMep, ISl TEKCTOBOTO ¢opMaTta MOKHO YKa3aTh MaKCHMAaJbHBIM pa3zMmep).
Tperwnit cronbern Ha ¢popMe KOHCTPYHUPOBAHUS OTHOIICHUH — OMMCAHKUE aTPUOYTOB.
IIpu co3nanum cioxHbIX Bl ¢ 6OIBIIMM YHCIIOM OTHOIICHWH M aTpuOYTOB B HHUX
0053aTENIPHO OMUCHIBAWTE JIOTUKY, KOTOPYIO BBl 3aKJaJblBa€Te B TOT WM WHOM
aTpuOyT.

[locrne co3manust Bcex aTpuOyTOB HE 3a0yapTe yKas3aTh KIIOUYEBOE IIOJIE
BallleTO OTHOWIIEHUA. J[J1s1 3TOro BBIJEIUTE HYKHBIE MOJSI U HAKMUTE HA UKOHKY
«KJIIOYEBOE MOJIE» U300pAKAIOUIYIO KIIF0Y Ha MAaHENM KOHCTPYKTOpa.

Co3nanue cxeM JaHHBIX B cpeae MS Access

CYBJ] MS Access peain3yeT HUHCTPYMEHT MPOEKTHUPOBAHUS CBSI3EH MEXKIY
tabmmmamu (06bexTamu) bJI. IToT MHCTpYMEHT Ha3biBaeTcs «Cxema TaHHBIXY.

Jlns  BbI30BA  3TOrO0  HHCTPYMEHTAa  MOJKETE€  BOCIOJIb30BAThCS
COOTBETCTBYIOIIEH KHOMKOW Ha maHenu «basza ganuex» (puc. 1.1)

Basa QanHbD , v X

[j =" Rt L V| & B @ AL "RAE-RAR | ol == B RANC)

CxeMa aaHHBIX
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Pucynok 1.1 — Ilanens «ba3a 1aHHBIX»

B pabouyto 001acTh CXeMbl MOXKHO JOOABIATh U yAAIATH TAOIUIIbI, & TAKKE
CBS3M MexAy HuMU. Jig goOaBlieHHs CBSI3M MEXKIY TaOJIUIaMU BBIOEPUTE
HeoOXouMoe 1oJie (BHEIIHUM KIt04Y) M ucnoiib3yto Drag’n’Drop mpoTsHuTe ero
70 HY>KHOTO TIOJI CBSI3aHHOM TaOnuIilbl (moTeHIMadbHbId Kitov). [locie dyero, B
MOSIBUBIIIEMCS OKHE CBOWCTB BHOBbH CO3/IaHHOM CBSI3U, MOXETE€ BBICTABUTH
HeoOXouMbIe HacTpoiiku (puc. 1.2).

=10/ x|
n O =
a b
b
20
Tabnuua/sanpoc: Ces3arHan Tabnuua/sanpoc:
3 =& = OTtMeHa I
ObbeauHeHue. ., I

Hosoe., I
—|V Ofecneuerie LENOCTHOCTY AaHHEIX — |

'_ KackagHoe oBHOBNeHVE CBA3aHHBIX nonei

I— KacKaaHoe yaaneHne CBR3aHHbIX 3anmceit

Tun OTHOLWEHWA! 0ANH-KO-MHOrMM ‘

v

KI| ol
Pucynok 1.2 — PenaktupoBanue cBsizeid B MS Access Ilocne okoHuanus
pEeAaKTUPOBAHUS HE 3a0yIbTE COXPAHUTH CXEMY.

3ananue Ha J1abopaTopHy0 padoty Ne3
Yacrs |

BriOpaTe mnpeaMeTHyro o0jacTh (Hampumep: CKiajd, OOJBHHUIIA, anTeKa,
a’pOTOPT U T.JI.) U COCTAaBUTH JIJISl HEe:

a) oMmucaHue MpeaAMEeTHON 001acTh (OT UMEHH KOHEYHOTO TI0JIh30BaTEIs);

0) ER-muarpammy.

Orpanudenue: ot St g0 10TH cymHocTel 1t onucanus oo6iactu. Kaxaprid
O00BEKT TOJDKEH UMETh XOTs ObI OJIMH aTpUOyT.

Onrcanne W auarpaMma BKIIFOYAaeTCS B OTYET IO J1abopaTopHOM paboTe.
Otder BBHIMIONHSAETCS B TMEYAaTHOM BHAE Ha Juctax ¢dopmara A4 corjacHo
OOIIETPUHITHIM MpaBUiIaM 0pOopMIIEHUS T1a00pPaTOPHBIX padOT.

Yacte 11

Ucnonszys MS Access nepeHecTd MoaydyeHHYIO mMonaenb B bJl, ucnonb3ys
TaOJHIIBI U CXeMY JaHHBIX.
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IIpuem padoTsbI

[IpueM mpoucxoauT Mpu HATUYUK O(DOPMIIEHHOTO OTYeTa M padoTarolen
BbJl, cozmannoii B cpene MS Access.

Bonpocsl

1. Yro Takoe 0a3a JaHHBIX?
Yro Takoe cucrema 0a3 JaHHBIX?
Urto Takoe cucrtema yrnpapiieHHus 0a3aMu JaHHBIX?
OcHoBHOC Ha3HaUeHUE?
OcnoBHbIe kKoMnoHeHTBI CYBJ1?

3
4
)
6. UYro moxpasymeBaet nmoustue abcrparupoanue B CYB/1?
7. Kaxkue cymecTByloT ypoBHU a0CTPaKIUU B CTPYKTYPHBIX JTaHHBIX?

8. Onummre ypoBEHb MPEICTABICHUS

9. Onumure KOHIENTYaIbHBIH YPOBEHB

10. OnumuTe huznyYecKuii ypoBEHb

11. Bunasl cBs3eit

12. Yrto Takoe oTHOIICHHE (Tabnwia) B pensiuonHoit moaenmn CYB/]?

13. Yro Takoe noMeH B pernsimorHon moaerm CYB/I?

14. Yro Takoe atpulyT (mose) B pensunonHoi moaenu CYBJ?

15. Yto Takoe kapTex (XpaHuMasi 3amuck) B pessionHoi moaenu CYBJ1?
16. UTo Takoe mepBUYHBIN KITI0Y?

17. Yro Takoe moTeHUUaIbHBIN KIH04?

18. Uto Takoe BHEITHHUNA KIIOY?

JlabopaTopHasi paGora Ned

Tema: BelnosHEHWE omnepanuyd HaJad JaHHBIMM C  KCIIOJb30BAHUEM
onepatopoB s3bika SQL.

Ileab: HayIUTHCA HCIOIL30BaTh oOmepaTtopbl s3bika SQL i paboTel ¢
naHHbiMu B/,

HaBblkH M yMeHHSsI: COCTaBJIcHME W BhIMosHeHHE SQL-3ampocoB B cpefe
MS Access.

Teopernuyeckuii 0a3uc
Onucanue A3bIKa

A3pik SQL — craHmapTHBIN S3bIK 3alPOCOB MO padoOTe € PENSIIUOHHBIMU
O0azamu paHHBIX. S3pIKk SQL mosiBUIICA TOCIe PENSIMOHHOW alreOphl, W €ro
nporotun ObLT pa3paboraH B koHIle 70-X romoB B kommanuu IBM Research. B
CUJIy CBOETO IIHPOKOIO paclpOCTPAHEHHs] TMOCTENEHHO CTall CTaHAapTOM
«1eakTo» M SI3bIKOB MAaHUITYJIUPOBaHUs TaHHBIMU B pessiiinonHot CYB/I.

A3pik SQL mpengnasHaueH Ui BBINOJHEHUS OIepaluii Haj TaOaullamMu
(co3nanue, ynalieHue, U3MEHEHUE CTPYKTYpPhl) U HaJl JaHHBIMU TaOIuIll (BHIOOPKA,
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U3MEHEHHe, J00aBJIEHHE M yJaJeHUE), a TaKKEe HEKOTOPbIX COMYTCTBYIOIIMX
onepauuil. SQL sBAsieTCs HENPOLEIYPHBIM SI3BIKOM U HE COJEPKHUT ONEPATOPOB
VIOPABJICHUS, OpraHu3aluy MOANporpamMM, BBOAA-BbIBOAA U T.I. B CBA3M C 3TUM
SQL aBTOHOMHO HE HCIOJb3YETCs, OOBIYHO OH IMOTPYKEH B CPEAYy BCTPOECHHOIO
a3bika nporpammupoBanus CYB/I.

OcHoBHBIM HazHaueHUeM si3bika SQL (kak W apyrux S3bIKOB ISl pabOThI €
0a3zaMy JTaHHBIX) SIBJIIETCS MOJATOTOBKA M BBIOJIHEHHWE 3ampocoB. B pesynbrate
BBIOOPKU JAHHBIX U3 OJHOM WJIM HECKOJBKHX TaOJUI MOXET OBIThb MOJYy4EHO
MHOKECTBO 3alIUCEH, HA3bIBAEMOE MPEICTABICHUEM.

[IpencraBnenne, mno CyliecTBy sBisieTca Tabnuuen, GopMupyemMoil B
pe3ynbTarte BBIMOJHEHUs 3ampoca. OHO SBISETCS PAa3HOBUJIHOCTHIO XPAHUMOTO
3anpoca. [lo omHuM U Tem ke TabiaMIAaM MOXHO TOCTPOUTH HECKOJIBKO
IIPEACTaBIICHUN.

Omnepatop SELECT

A3k 3ampocoB B SQL coctout u3 enuHcTBeHHoro omneparopa — SELECT.
Cunrakcuc oneparopa SELECT umeer cneayromuii BUa:

SELECT [ ALL| DISTINCT] <Cnucok noneti>|*
FROM <Cnucox mabauy>
[WHERE <IIpeouxam-yciogue 8bl00pKU Ui coeOuHeHus™ |

[GROUP BY <Cnucox noneu pe3yromama> |
[HAVING <lIIpeouxam-ycnogue 0ns epynnui> |

[ORDER BY <Cnucox nozeii, no Komopbim ynopsaooiums 6vi600>];

SELECT - kmoueBoe cioBo, koropoe coobmaer CYB/I, uro 3Ta komaH1a —
3anpoc. Bee 3ampockl HAUMHAIOTCS ATUM CJIIOBOM C TOCIEIYIONIAM IpobesioM. 3a
HUM MOXET CJIEJ0BATh CITIOCOO BBIOOPKH.

3nech kimodeBoe cioBo ALL o3Hauaer, 4Tro B Pe3yIAbTUPYIONIUNA HAOOp
CTPOK BKJIFOYAIOTCS BCE CTPOKH, YAOBJICTBOPSIONINE YCIOBUSAM 3arpoca. 3HAYHUT B
PE3YABTUPYIOMIUKA HA0OpP MOTYT IOMAacTh OAMHAKOBBIC CTPOKH. DTO HApYIICHHUE
MPUHIIAIIOB TEOPUH OTHOIICHUN (B OTIMYHE OT PEIAIHUOHHOW anreOpswl, Te 0
YMOJTYaHUIO MIPEATIoIaraeTCs OTCYTCTBHUE TyOJIMKATOB B KaKJIOM
PE3YIABTUPYIONIEM OTHOIICHUH ).

KmroueBoe cimoBo DISTINCT o3nadaer, 4ro B pe3yabTHPYIOMUNA HAOOp
BKJTIOUYAIOTCS TOJIBKO Pa3IMYHBIC CTPOKH, TO €CTh AyOJHUKAThI CTPOK pe3yJibTaTa He
BKJIIOYAIOTCS B HA0OP.

Cnucok ToJIe — 9TO CIHCOK IEePEUYMCICHHBIX dYepe3 3aIsITyH CTOJIOIOB,
KOTOpPbIE€ BRIOMPAIOTCS 3aITPOCOM M3 TAOIHII.

CumBon * (3Be370uYKka) O3HA4YaeT, 4YTO B pe3yJIbTUPYIOLWIUNA HAOOp
BKJIIOYAIOTCS BCE CTOJIOIBI M3 UCXOIHBIX TAOJIUIL 3amMpoca.
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B pasnene FROM 3amaercs mepedyeHb HCXOAHBIX OTHOIIECHUN (TaOJIHIY)
3ampoca. B ciydae, ecium ykazaHo OoJjiee OJHOTO HMEHHU TaOJMIIBI, HESBHO
MOApPa3yMEBACTCS, YTO HAJ TMEPEUUCICHHBIMH TaOMUIIaMH  OCYIIECTBISACTCS
omeparus JeKapToBa MPOU3BEICHUS.

Pazgenst SELECT u FROM sBrnsitoTcst 00s13aTeNbHBIMU, BCE JIPYTHE Pa3/I€IIbl
SIBJISIFOTCS HE00S3aTEIbHBIMMU.

Ilpumeuanue: Oanee 6 pamkax Oyoym npugooumwvcs npumepvl SQL-3anpocos. [{na
VAYYUWEeHUS 80CNPUAMUS MAmMepuala U HNOHUMAHUus mexHonoeuu Hanucanus SQL-3anpocog
CMYyOeHmam peKOMeHOYemcs 80Cco30amb ONUCAHHYIO CXeMy Mabauy u nonpobosams 6ce u3

PACCMOMPEHHBIX 8 NPUMEPAX 3ANPOCHL NPEHCOe YeM NPUCMYNAMb K 8bINOJIHEHUIO 1a00pamopHOU
pabomul.

Homnyctumo B paznen SELECT BkitouaTh HE TOJBKO MMEHA mojedl u *, Ho
Takke U QyHkiuu s3pika SQL (ctanmaprthele, 1160 onucanusie B CYBJI). bonee
noapoOHyt0 HHPOpMAIMIO O (QYHKIMAX BBl MOXXETE IOIYYHTh B CIpPaBKE K
koHkpetHoit CYBJI. KpaTko paccMOTpuM HECKOJIBKO W3 (DYHKIHH, TOCTYIHBIX B
MS Access:

Ucase(svipasicenue) — NepeBOIUT 3HAYCHUS TIOJSI «BBIPAKCHUE» B BEPXHUM
pETucTp;

Mid(cmpoxa, nauano noucka[, onunal) — BO3BpalIaeT CTPOKY W3 IOJSA
«CTpOKa», HayuHasi C TO3MIMH «HAYaJ0 TMOWCKa» UIMHHONW — «IinHa». Ecmum
JUTMHA HE YKa3aHa, TO 10 KOHIIA CTPOKH.

Round(swipasicenue [ ,xonuuecmseo Oecsimuunvix  3Hakog]) — OKPYIIISET
«BBIPAXKEHUE» C TOYHOCTHIO «KOJUYECTBO JECATUYHBIX 3HAKOB». Ecnmu BTOpOii
apryMeHT He yKa3aH, TO OKPYTJISET 10 LEIOro.

[ F(sbipaorcenue, truepart, falsepart) — Bo3Bparaet oaHO U3 3HAYCHMIA:
truepart, eciii BeIpakeHUE UCTHHHO | falsepart — eciu JI0KHO.
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IIpumep 2.1:
Paccmotpum 6a3y maHHBIX, KOTOpas MOAEIUPYET C1auyy CECCUU B HEKOTOPOM
yueOHOM 3aBeaeHUH. [1ycTh oHa cocTouT U3 Tpex oTHoweHui R1, R2, R3,
npeacraBiaeHHbix Tabnumamu R1, R2, R3 cooTBeTCTBEHHO.

Ipumeuanue: B danvuetiuiem smu omuouierust 6y0ym ucnoib306amscs Oiis 6cex npumMepos
8 0anHoll 1abopamopnoil pabome.

R1 = (®HO, ucuunauna, Ouenka); R2 = (OUO, ['pynna); R3 = (I'pynna,
JucuunnuHa).

R1

PHUO JAucuuninnaa Ouenka

[letpos .. basbl JaHHBIX 5

Cumopos K.A. basbl JaHHBIX 4

Muponos A.B. ba3pl 1aHHBIX 2

[Tetpos @.H. MonenupoBaHue 5

Cunopos K.A. MonenupoBanue 4

Muponos A.B. MozenupoBanue Null

Tpodumos IT.A. Ceru OBM 4

Wpanosa E.A. Ceru OBM 5

Yrkuna H.B. Cetu OBM 5

R2

PHUO I'pynna

[Tetpos @.U. AN21 R3

Cumopos K A. AN21 I'pynna JIncuunanaa
Muponos A.B. AN21 AN21 ba3bl naHHbBIX
Tpodbumos I1.A. AN22 AN21 MonenupoBanue
HBanosa E.A. AN22 AN22 Ceru DBM
Yrkuna H.B. AN22

Torma 3ampoc BCEX CTYIEHTOB M AUCLUMIUIMH, MO KOTOPBIM Y HHUX €CTh
OUEHKH OyJIeT BBIMJISAAETh CAEAYIOLUM 00pa3oM:

SELECT @HO, Jucuunauna FROM R1;

B pasznene WHERE 3anatorcs ycinoBus otéopa CTpOK pe3yibTrara WM YCIOBHS
COCIMHEHUS KOPTEXKEH MCXOAHBIX TaOMUIl, TOMOOHO OMNEpaIMH YCIOBHOTO
COCIMHEHHUS B PEIISIIMOHHON anredpe.

B Beipaxkenuu ycnosuii paznena WHERE MoryT ObITh UCIIONB30BaHbl CIAEAYIONIUE
MPEIUKATHI:

Ipeaukartel cpaBHeHHUs (=, <>, >, >= <, <=), KOTOpPbIC UMCIOT TPaAUIHOHHBIN
CMBICIL.

IIpenukatr Between A and B — npunumaet 3HaueHust mexay A u B. Ilpegukar
WCTUHEH, KOIJa CPAaBHMBA€MOE 3HAYECHUE TIOMAJACT B 3aJaHHBIM JIHAIa30H,
BKJIIOYAs TrpaHUlbl auanazoHa. OOHOBpPEMEHHO B CTaHAapTe 3aJaH W
MPOTUBONOJIOKHBIM TIpeaukaT Not Between A and B, koTopelii uCTHHEH TOT/Aa,
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KOrJla CPAaBHMBAa€MOE 3HAYEHUE HE TMOMANACT B 3aJlaHHBIN MHTEpPBaJ, BKJIIOYas €ro
TPaHULIBIL.

IIpexukatr Bxo:kaeHusi B MHO:xecTBO IN (MHOXECTBO) MCTHHEH TOr/a, KOTNa
CPaBHMBAEMOE 3HAUYEHUE BXOJWUT B MHOXXECTBO 3aJaHHbIX 3HaueHuu. [Ipu 3Tom
MHO>XECTBO 3HAYEHUM MOXKET OBITh 33aJaHO TPOCTHIM TMEPEUUCICHUEM WIH
BCTPOCHHBIM MoA3anpocoM. (OJIHOBPEMEHHO CYIIECTBYET MPOTHUBOMIOJIOKHBIN
npeaukatr NOT IN (MHOXeCTBO), KOTOPBIM MCTUHEH TOTJa, KOrJa CPaBHUBAEMOE
3HAYEHHUE HE BXOJUT B 3aJITaHHOE MHOXECTBO.

Hpenuxkarel cpaBHeHuss ¢ odpasuom LIKE m NOT LIKE. Ilpenuxar LIKE
TpeOyeT 3ajaHus MIa0JIOHA, C KOTOPHIM CpPAaBHUBACTCS 3aJlaHHOC 3HAYCHUE,
npearuKaT WCTUHEH, €CJIM CpPaBHMBAaEMOE 3HAY€HHUE COOTBETCTBYET IIAOJIOHY, U
noxeH B npotuBHOM citydae. IIpennkar NOT LIKE mMeer nmpoTHBOIONOKHBIN
cMmbici. [labmon moxer comepxkath % (* mis Access) mis 0o003HaYeHUS JTHOOOTO
gyucia JIF0ObIX CUMBOJIOB;  (? mis Access) s 0003HA4YeHUs JIOOOT0 OIHOTO
CHUMBOJIA.

Ilpenukar cpaBHeHusi ¢ HeompeaejJeHHbIM 3Hauenmem IS  NULL. [ns
BBISIBJICHHSI PABEHCTBA 3HAYCHHUS HEKOTOPOro aTpulyTa HEOoNpeaeIeHHOMY
3HAYCHUIO TIPUMEHSIOT CTeIMaIbHble CTaHAAPTHBIC MpeauKaThl: <uUMs aTpuOyTa>
IS NULL u <ums arpubytra> IS NOT NULL

Hpenuxkar cymecrBoBanuss EXIST wu He cymecrBoBanus NOT EXIST.
[IpuMeHnsieTcss BO BJIOKEHHBIX 3alpocax [ ONPEIeNIEHUs] HEIMYCTOTO WM ITyCTOTO
MHO’K€ECTBA, SABJISAIONIETOCS PE3YJIHTaTOM BHIOOPKHU.

B ycrnoBusix nmoucka MOoryT ObITh HUCIIOIB30BAHbBI BCE PACCMOTPEHHBIE MPEAUKATHI.

Hpumep 2.2:
Hanpumep, MO>KHO BBIOpATh W3 OTHOIICHHS R3 TONBKO T€ MUCIUIUIMHBI, KOTOPBIC
obutn y Tpynmnsl AN21:

SELECT Jucuyunauna FROM R3 WHERE I'pynna Like ‘AHU21°;

Jns tabmun W moJie MOXKHO 3anaBarth InceBIOHUMBI (alias). Jlmst atoro
HeoOXoauMo HucIonb30BaTh npemior AS. Hanmpumep, Select [Llena 3a enqunuiy] *
[KomnuectBo] as [CtoumocTth mokynku| from Ilpomaxka; - 3mech ompenensercs
MICEBJIOHUM JIJI BBIUUCIISIEMOTO TOJI (Onepanusi YMHOXKEHHE).
B pazgene GROUP BY 3amaercs cnucok moneit rpynmuposku. GROUP  BY
TPYNIUPYET 3aMKMCH JTAHHBIX U OOBEAUHSET B OJIHY 3alUCh BCE 3alHCH JAHHBIX,
KOTOpBIE COJAEpX AT HWJCHTUYHBbIC 3HAYCHUS B YyKA3aHHOM TMoje (WM TOJISIX).
WHERE onpezenser, kakue 3anucu JOJKHBI y4aCTBOBATh B FPYNIKUPOBAHUH, T.€.
GuUIBTPYET 10 TPYNITUPOBAHMSI.
O6patute BHMMaHHWE, 4TO wHcnojb3oBaHue Group By otiumuaercs ot
ucrnosib3oBanus Distinct. Bo Bropom ciydae OymyT oTOpOIIEHBI KOPTEKHU, KOTOPHIE
B TEKYIIIEM MPEACTABICHUH COBNAJAIOT MO BCEM MOJISIM (M3 COBIAIAIONINX 3aMKCeil
OCTaeTCsl TOJIBKO OJUH KopTexk). Omepainus TrpynnupoOBKA HPUBOAUT HCXOJHOE
OTHOIIEHHUE K BUAY, KOTJIa KO BCEM IOJISIM, 3alPOLICHHBIM Ha OTOOpaKeHUE U HE
VKa3aHHBIM B BBIPAXCHUU TPYNIUPOBKH, TPHUMEHSIOTCS arperaTHbie (QYHKITUU
(ecyu OHU HE OMpPEJEIIEHBI, TO 3aIIPOC HE BBIMOIHUTCS).
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IIpumep 2.3:

Jlist Toro 4roObl MOYYBCTBOBATh PA3HUIY MEXKIY HCIOJIb30BAHHEM KIFOUEBOI'O
cioBa DISTINCT wu rpynnupoBkoit ¢ mnomombio GROUP BY mnompoOyiite
ITI00YEPETHO BBIIOJIHUTH CIEAYIOIIMUE 3alIPOCHl K OTHOIIEHUIO R2:

SELECT DISTINCT @HO, I'pynna FROM R2;

SELECT I'pynna FROM R2;

SELECT DISTINCT I'pynna FROM R2;

SELECT max(ITonel), Ilone2 FROM R2 Group by Ilone2;

SELECT Ilone2 FROM R2 Group by Ione?;

B paznene HAVING 3anatorcst nmpeaukaThi-yCI0OBUS, HAKJIAIbIBAEMbIE Ha KAXKIIYIO
rpynny. HAVING wucnons3yercs s (uibTpaliuu 3amucei, IMOJTYyYCHHBIX B
pesynsrate rpynnupoBku. WHERE onpenenser, kakue 3amucu JIOJKHBI
y4acTBOBaTh B TIPYINUpPOBaHUM, T.e. punpTpyer Ao rpynnupoBanus. HAVING
OTpeNeNsAeT, KaKhue U3 MOJYYUBIIUXCSA B pe3yJIbTaTe TPYNIUPOBKH 3amuceit OyayT
BKJIIOUEHBI B PE3yJbTHUPYIOLIYIO BBIOOPKY, T.€. (UIBTPYET 3alUCHU TOCHe
IPYIIHUPOBAHUS.

Ilpumep 2.4:
Jlsist Toro 4TtoObl HAJIOKHUTH (PUIBTP HA IMOJE B 3alpoC, TaHHBIE B KOTOPOM YK€

OBUTH CTPYIITHPOBAHBI, HEOOX0AMMO UCcTIONb30BaTh HAVING:
SELECT R2. I'pynna FROM R2

GROUP BY R2. I'pynna
HAVING R2. I'pynna =’AH21’;

B yactu ORDER BY 3amaetcs ciucok mosiei ynopsiioueHus pe3ynbTaTa, TO €CTh
CIIUCOK TIOJIEH, KOTOPBIM OMpenessieT MOPAIOK COPTUPOBKU B PE3YIbTUPYIOIIEM
otHomeHun. Hampumep, ecnu mnepBbiM mosieM chucka Oyaer ykazad I[ludp
rpynimsl, a BTopbiM damuiivs, TO B pe3yJIbTUPYIONIEM OTHOIICHUHU 3aIlMCH CHadaa
OyIyT pacroyioKeHbl B MOPSAKE BO3pacTaHUs IMIHQpa TPYIMIbI, a 3aTEM B paMKax
OJIHOW TpyMNmbl 3amucu OyAyT OTCOPTHPOBaHbI 1O daMmimk B ajihaBUTHOM
MOPSIAKE.

IIpumeHeHue arperaTHbIX QyHKUUMT

B SQL moGaBneHbl JOMOTHUTENbHBIE (PYHKIIUU, KOTOPHIE TO3BOJISIOT BBIUYUCISATH
0000IIIeHHbIE TPYNMOBBIE 3HAUYeHUA. [ TpUMEHEHHs arperaTtHbIX (YHKIHMA
MpEIoaaraeTcs MpeaABapuTebHas onepanus rpynnupoBku. [Ipu rpynmnupoBke Bce
MHOXECTBO KOPTEXEW OTHOIICHHWS pa3OWBaeTCsi Ha TPYIIbBl, B KOTOPBIX
OOBEUHSIOTCA KOPTEXKH, UMEIOIINE OJAMHAKOBBIC 3HAYCHHSI aTPUOYTOB, KOTOPHIE
3aJ]aHbl B CIIMCKE TPYIIIUPOBKH.
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IIpumep 2.5:
Jist Toro, 4troObl MOCYMTATh, CKOJBKO CTYAEHTOB oOyudaercs B rpynne AN22

HEO0OXO0MMO BBITIOTHUTD 3aIPOC:
SELECT COUNT(*), I'pynna FROM R2

WHERE I'pynna Like ‘AU21°;

Hekoropsle arperatHbie (pyHKIMH ONUCaHbl B Tabauue 1.

Tabnuua 1 - ArperaTHble GyHKIUU

dyuknusa | Pesyabrar

COUNT KonudecTBO CTpOK WM HEMyCTBHIX 3HAYEHUU TMOJeH, KOTOphIe
BbIOpaJ 3armpoc

SUM CymMa Bcex BbIOpaHHBIX 3HAUEHHUM TAHHOTO MOJIS

AVG Cpenneapudmernyeckoe 3HAYCHUE BCEX BBIOPAHHBIX 3HAYCHUU

JaHHOTO ITOJIA

MIN Haumensbltiee n3 Bcex BEIOpAHHBIX 3HAUCHUN TAHHOTO TOJIs

MAX HauGonbiiee u3 Bcex BEIOpaHHBIX 3HAUCHUH JAHHOTO IOJIS

Arperatapie (YHKIMM TPUMEHSIOTCS TOJAO0OHO HMMEHaM TMojied B omepaTtope
SELECT, HO OHM UCIIONB3YIOT UM 1oJisg kak aprymenT. C ¢pyukmusmu SUM U
AVG moryT ucnosip3oBathcs ToJbko uucioBble o, C ¢ynkumsimu COUNT,
MAX, MIN MoryT ucnojb30BaThCsl KaK YHUCJIOBBIC, TAK U CUMBOJIBbHBIE noJis. [Ipu
UCIIOJIb30BaHUM C CUMBOIBHBIMU MOJsIMU MAX 1 MIN OynyT TpaHcIupoBaTh UX B
skBuBaieHT ASCII kona u 06pabaTeiBaTh B an(paBUTHOM MOPSIKE.

IIpumenenue oobeauuenus (JOIN)

Crangapt SQL2 pacuupuin nousitue ycioBHoro oowseannenus. B crangapre SQL1
npu O0BEAMHEHUH OTHOIICHW MCIIOIh30BaJIUCh TOJIBKO YCIIOBHS, 3a7aBacMble B
yactu WHERE onepatopa SELECT, u B 3TOM ciy4ae B pe3yJbTUPYIOLIEE
OTHOILIEHHUE TMOMNAaaalyd TOJIbKO CUEIJIEHHBIE IO 33JaHHBIM YCIOBUSM KOPTEXHU
MCXOJHBIX OTHOIICHUH, ISl KOTOPBIX 3TH YCIIOBUS OBLIU OMpPENeNIeHbl U HCTHHHBI.
OnHako B JEHCTBUTEIBHOCTH YacTO HEOOXOIUMO OOBEIWHSATH TAONHIBI TaKHM
oOpa3oM, 4yTOOBI B pe3yJbTaT MONAIH BCE CTPOKH M3 MEPBOW TAOIUIBI, & BMECTO
TE€X CTPOK BTOPOM TaOJHUIIBL, ISl KOTOPBIX HE BBINOJIHEHO YCIOBHE COCIUHEHUS, B
pe3yNbTaT MoMaaan Obl HEONpeAeIeHHbIE 3HaUeHHs. Vi Hao00poT, BKITIOYAIOTCS
BCE CTPOKH M3 MpaBoil (BTOPOI) TaONHUIIbI, a OTCYTCTBYIOIME YacCTU CTPOK W3
MepBOM  TaONMUIIBI  JIOMIOJNHSIOTCS  HEOMPENENEHHBIMUA  3HaueHUsIMU. Takue
oObeMHEHUsT OBLIM Ha3BaHbl BHEIIHWUMH B MPOTHBOTOJIOKHOCTH OOBEAMHEHUSM,
onpenesneHHbIM cTanaapToM SQL1, koTopble cTaiau Ha3bIBaTHCS BHYTPEHHUMHU.
Buyrpenneeoobennnenne (INNER JOIN) Bo3Bpaiaer 3anucu u3 AByX TaOJuil,
€CJIM 3HAauCHHME MEPBUYHOrO KJIIOYa MEepPBOM TaOJIUIBI COOTBETCTBYET 3HAUCHHIO
BHEIIIHETO KJII04Ya BTOPOW TaOJIUIbI, CBA3aHHOM C MEPBOM.

dopmar OnucaHus:
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<@blpajiceHue eCmecmeeHH020 00beOUHeHUA™ - <uMms
mabauyvl1> NATURAL { INNER | FULL [OUTER]
LEFT [OUTER] | RIGHT [OUTER]} JOIN <umsmabauyui2>|

<evipariceHueo0veOuHeHus> -

<umsmabauyerl> { INNER | FULL [OUTER] | LEFT [OUTER] | RIGHT [OUTER]} JOIN
{ ON ycnosue | [USING

(cnucox cmoabyos)]} <ums mabauyvi2>

<gvlpajiceHue nepeKpPecmHozo 00veOUHeHUA™ - <uUMs
mabauyvil> CROSS JOIN <ums
mabauybl2><evlpariceHue 3anpoca Ha 00veOuHeHue>

<umsa mabauyer1> UNION JOIN <umsa mabauyvr2>

B stux onpenenenusix INNER — o3nauaer BHyTpeHnnee oOobenunenue, LEFT —
JeBoe 00beJMHEHUE, TO €CTh B PE3YJbTAT BXOSAT BCE CTPOKH MEPBOM TaOJHUIIBI, a
YaCTU PEe3YJbTUPYIOIIUX KOPTEKEH, JJIsI KOTOPHIX HE OBLIO COOTBETCTBYIOIIHMX
3HaUYEHUH BO BTOpoM Tabmuue, gomoiHsorcs 3HadeHussMu NULL  (me
onpeneneno). Kimoueroe cinoBo RIGHT o3navaeT npaBoe BHelIHEee COeTMHEHUE, U
B OTJIMYHUE OT JIEBOTO COEJIUHEHUS B 3TOM CIydae B PE3yJIbTUPYIOIEE OTHOIICHUE
BKJIFOYAIOTCSI BCE CTPOKM BTOPOM TaOJWIIBI, a HEIOCTAIOIINE YacTH U3 TepBOU
TaOIUITBI TOTIOTHSAIOTCS HeolpeaeeHHbIMU 3HaueHussMu. Kitoueoe ciioo FULL
ompenesisseT IOJHOE BHENIHee OObeAMHEHHue: JeBoe W TmpaBoe. llpu momHOM
BHEIIIHEM OOBEIMHEHHUH BBITIOJHSIOTCS M TIPABOE U JICBOE BHEIIHUE OOBETUHECHHS U
B PE3yJIbTUPYIOIIEE OTHOIICHHWE BKJIOUAIOTCS BCE CTPOKH W3 TEPBON TaOJIMIIBI,
JIOTIOJTHEHHBIC HEOMPEICICHHBIMY 3HAYCHUSIMH, U BCE CTPOKH M3 BTOPOM TaOJIHUIIHI,
TaKXe JIOTIOJIHEHHBIE HeompeaeaeHHbIMU 3HaueHuamMu. Kiroueoe cioBo OUTER
O3HayaeT BHENIHee 00beAUHEHNE, HO ecli 3aiaHbl KirroueBnie cioBa FULL, LEFT,
RIGHT, To 00beauHEHE BCETa CUUTACTCS BHEIIHUM.

IIpumep 2.6:

JIBa cieqyronux 3amnpoca BeIBEAYT OJUH U TOT K€ Pe3yJIbTar:
SELECT R3.*,R2.* FROM R2,R3

WHERE R2.I pynna=R3.I pynna;

SELECT R3.*,R2.* FROM R2 INNER JOIN R3

ON R2.I'pynna=R3.I'pynna;

IlepexpecTHBIE 3aPOCHI ¥ TOA3AMPOCHI

[lepexpecTHBIN 3ampoc — CHOCOO TPYNMHUPOBKH JAHHBIX MO JBYM H3MEPEHUSIM,
MO3BOJIAIOIIUN O0TOOpa)xaTh UTOTM B KOMIAKTHOM pe3yJbTHpYIOlleM Habope. B
MEPEKPECTHOM 3aIpoce TPYMNIUPOBKA BBIMOJIHIETCS MO OJTHOMY TOJII0, a UTOTOBast
GyHKIMS OpuUMeHsieTcss K JapyroMy noiito. CTpyKTypa MEepeKpecTHOro 3arpoca
cnenytormasi: B koHCTpyknmu | RANSFORM ykassiBaeTcss mojie W TpymnmoBas
GyHKIMS, TPUMEHsAeMasi K HEMY, JIAaHHOE TOJI€ BBIBOAUTCS HA MEPECEUCHUH CTPOK
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n cronbuoB; B koHcTpykiuu GROUP BY ykasbiBaeTcs mosie, Mo KOTOPOMY
MIPOBOJIMTCS TPYIIIUPOBKA U KOTOPOE BBIBOJUTCS B KAUE€CTBE 3ar0JIOBKOB CTPOK; B
koHCcTpykimun PIVOT ykaspiBaeTcsi Moje, 3HA4€HUSI KOTOPOTO BBIBOJSATCS B
KaueCTBE 3aroJIOBKOB CTOJIOIIOB.

Ipumep 2.7.
Bpruuciute cpeHre OLEHKH MO KAXKA0M TUCUUIUIMHE B KAXIOW IPYIIIIE.
TRANSFORM Avg(R1.0uenka) AS [CpeonaaOuenkal
SELECT R3., Jucyunauna FROM (R2 INNER JOIN R1 ON R2.@HO =
R1.@HO0) INNER JOIN R3 ON R2.I'pynna = R3.I'pynna
GROUP BY R3.Jucuunauna PINOT R2.I'pynna,

OcHoBbI padoTsl ¢ MS Access
Coznanue SQL-3anpocoB B cpeae MS Access

Jlis co3nanus 3anpoca HeoOXOJUMO MEPENTH Ha BKIIAJKY «3ampockl» B Bauleil bJ]
1 BBINOJIHUTE «COo3AaHKE 3aIIpoca B peKUME KOHCTPYKTOPay.

B nosBuBmemcst nuanore no6aBieHus] TabIUIl B KOHCTPYKTOPE 3alpOCOB HAXaTh
«3akpbITh», a 3aTeM Ha naHenu «KoHcTpyKTOp 3anpocoBy» BelOpaTh «Bumy» 3ampoca
— SQL (puc. 2.1). IlepekmrouaTtbcss MEXIy BHUIOM KOHCTPYHMPOBAaHHS 3ampoca
MO’KHO, UCIIOJIb3Ysl KOHTEKCTHOE MEHIO.

Microsoft Access - [3anpocl : sanpoc Ha sibopky]

Sfl Qaitn  Mpaska Bua Beraska 3anpoc  Cepsuc  Oxkno  Cnpaska

AR SRV 4 R@B9-0-[F-|!|%H=
e

Mone: .

Vg Tabniuen:
CopTupoBka:
BuiBOA Ha 3KPaH! O [l ]
Ycnosue oTBopa:
nunm:

Pucynok 2.1 — Ilepexntouenue B pexum SQL
ITocne BBIMOTHEHHS STUX JCSWCTBUH BaM OyJIeT NPEIIOKEHO OKHO JUIS BBOJIA
TekcTa 3amnpoca. [[o OKOHYaHHI0 BBOJA MOYKETE BBIMOJHUTH 3aMPOC JJIsI IPOCMOTPA
pe3yJIbTaTOB, UCIIOJb3Ys KHOMNKY Ha MmaHen «KOHCTpyKTOp 3ampocoBy

(puc. 2.2).
EE] Microsoft Access - [3anpocl : sanpoc sa sbiGopky]
_:ﬂ ®aitn  [paska Bua Bcraska 3anpoc  Cepsuc  OxkHo  Cnpaska
- HdRSAV smdo-o 8- %z TTEsNo4a-0f
SELECT 1] o
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Pucynok 2.2 — 3anyck 3amnpoca
3anpocy MOXHO TepefaTh napamerp. Jjis 3Toro Hajgo B TEKCTE 3ampoca HaMKUCaTh
[param] (BMecTO param MOKET ObITh JIFOOOE CIOBO 3alMMCAHHOE HA KUPUIUTUIIE WIH
JaTUHUIE, KpoMe CaykeOHbIX cioB SQL w wWMeH Tmonedl HCIoab3yeMbIX
OTHOIIIGHUI) — TIpU BBHIMIOJIHEHUHU 3ampoca OyAeT 3alpolleH BBOJ Iapamerpa.
Heckonpko mapamMeTpoB C  OJUHAKOBBIM  HMEHEM  CYHMTAIOTCS  OJHUM.

NUcnosab3oBanue 0a3bI JaHHBIX ABTO
Onucanue b/1

JI71s1 BBITIOJTHEHUST TA0OPATOPHBIX pabOT HEOOXOIUMO HCIIOIb30BaTh 0a3y JaHHBIX
aBromooOmeit (daitn allauto.mdb). lannas Bl coctout u3 npyx tadmui: AUTO —
coepkut cegeHust o aBromoomsix; MENU — onucbeiBaeT cBoiicTBa aBTOMOOUIIEH.
Onucanue nmoJjei

Hwxe mnpuBeneHa Ttabiauia ¢ ONMCAHWMEM HEOOXOAWMBIX [IJIS  BBITOJTHCHUS
naboparopHoil paboTel mosedt Tabmuubl AUTO (ma3BaHue, TuIl, JIMHHA W
OmHCaHue):

Field | Field Name | Type | Width | Dec
1 INV Numeric 5 THBEHTAPHBITHOMEPABT. 2 C_TYPE Character 2 KOJATHUIIA

3 C_PLANT Character 2 KOJ1 3ABOJIA-M3I'OTOBUTEJIA

4 C_MARK Character 2 KOJI MAPKU (MO/JIEJIN)

5 C BODY  Character 2 KOATUITAKY30BA

6 C_GROUP Character 2 KOJI LLITATHOM I'PYIIIIbI

7 N_CHASS Character 8 HOMEP IACCHU

8 N _ENG Character 8 HOMEP JIBUT'ATEJIA

9 N_BODY  Character 8 HOMEP KY30BA

10 YEAR Numeric 4 TOJ] BBIITYCKA

11 N_PASS Character 10 HOMEPTEX.ITACIIOPTA

12 D_PASS Date 8 JATA TEX.ITACIIOPTA

13 SIGN Character 7 OCHOB.HOMEP I'OC.PETUCTPAIINU

14 SIGN1 Character 7 1 JOILLHOMEP I'OC.PETUCTPALIU

15 SIGN2 Character 7 2 JOILHOMEP I'OC.PETMUCTPALIMU 16 D_SIGN Date
8 IATA BBIJIAYNY HOM.I'OC.PETUCTP.

17 D EXPL  Date 8 JIATA BBOJIA B DKCILJIYATALIMIO

18 C_CLASS Character 2 KO KJIIACCA

19 C_COLOR Character 2 KOJLIBETA

20 C DUTY  Character 2 KO/ CJIYXBbI 3KCITTY ATALLIMIA

21 C_OWNER Character 4 KO/ BJIAAEJIBIIA

22 COST Numeric 8 CTOUMOCTDH

26 C_SOUR  Character 2 KO UCTOYHUKA ITIOJIYUHEHUA

27 N_SOUR Character 15 HOM.bonnoBoro u3BemieHus

28 D_SOUR Date 8 JATA dhonmoBoro usBemeHus

29 C _STOR Character 2 KOJI CKJIAIA

30 N_STOR  Character 15 HOMEPJIOK.CKIIAIA

31 D STOR Date 8 JTATA TIOJIYHEHH S CO CKITIAJIA 32 N_ALOC
Character 15 HOMEP JIOK. HA PACIIPEJIEJIL. B ITO/JIP.
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33
34
35

D ALOC Date 8 JIATA JIOK. HA PACIIPE/IEJL B TIOJIP.
D TRANS Date 8 JIATA TIEPEJIAUU B TIOJIPA3EJIEHUE
D DEL  Date 8 JIATA CITUCAHUSI (ECJIU CITUCAH)

3ananue Ha JjabopaTopuyio padoty Ned

Yacts I IIpocThie 3an1pochl ¢ mapaMeTpom

l.Hanucats 3ampoc 1 BblOOpa aBTOMOOWIJIEH ompeneneHHoro IBeTa. LBet
3anaercd B Bujae napamerpa B yciaosuu WHERE (nanpumep,
‘OenpIii’).

Yacts II Ucnosib30BaHKMe arperupoBaHus U MOA3AaNPOCOB

1.

OnpenenuTh KOJUYECTBO aBTOMOOWJEH, y KOTOpbIX HOMEP (HOHIOBOTO
n3BeleHus HaumnHaercs Ha "10" u He 3akanyuBaercs Ha ""'39"

[To xaxmoW mTAaTHOW TpymIe a/M ONpeAeNnTb, CKOJIbKO a/M Ka)XJI0W MapKu
OBLJIO BBIMYIIEHO B 33aJJaHHOM Tojly. BbiBecTn Ha3BaHMs IpyIN U Ha3BaHUS
MapoOK Ha JKpaH.

OHpGIIGJII/ITB, Kakue a/M JaHHOI'O KJIaCcCa IICPCAaHbl B ITOAPA3aACICHUA I1IOCIIC

yKa3aHHOW JaThl. YKa3aTh TAaK)K€ HOMEpP aBTOMOOWISI M J1aTy JOKyMEHTa
nepeaayy Kaxxaoro a/M.

Yacte 111 Ucnoab3oBanue 00neIMHEHU M

1.IlpousBectu BEIOOPKY aBTOMOOMIICH M3 JIBYX IOJIEH «HOMEP aBTO», «KJIACC aBTO»
(moncrapisaTe HazBanue u3 oTHomeHus MENU). Ecou mone «ximace» B Tabnwmie
MENU He cymecTtByeT, TO BBIBOAUTH CTPOKY «Kitacc cpeacTtBa HEU3BECTEH» C
MOMOIIBI0 PYHKIUH 1if.

Yacrs IV Ucnonib30BaHue nepeKpeCcTHHIX 3alPOCOB U MOA3aINPOCOB

1.

OnpenenuTh, CKOJIBKO a/M Ka)XJA0W MapKd WMEIOT TOJl BHIMTYCKa MEHBIIHIA,
9YeM OKpYTJICHHBI /IO TEJIOro CpeJHUN TOj BBIMyCKa a/M 3aJaHHOU
MOJIb30BATENIEM MapKH.

OnpenenuTs Kakoe KOJUYECTBO a/M KaKJIOW MapKd B KaKOM Tony OBLIO
IPOM3BEICHO (TIEPEKPECTHBIN 3aMpOC: MAPKH a/M Ha TOJ] TPOU3BOJICTBA).

IIpuem padoTbl

[IpueM npoucxoauT mnpu Hamuuuu odopmiieHHOro otuera u padortaromieit B/,
co3aaHHOM B cpeae MS Access.
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Bonpocsl

1. Yro takoe SQL, HazHaueHue s3pika SQL?

2. Hasnauenue komanasl SELECT?

3. Uto Takoe BHEIIHEE U BHYTPEHHEE OOBEIUHEHUE, YEM
OTJINYAIOTCS?

4. UTto Takoe JieBoe, MpaBoe U MOJHOE O0ObETUHEHUE?

5. Uto Takoe nepeKkpecTHhIN 3anpoc?

6. Kak npumeHuTs arperatuyto QyHkuuio?

7. s yero B cranaapt SQL2 Obuth BBEIEHBI 00beTMHEHUS?

8. Uewm ornmmuaetcsa ucnoiab3zoBanne WHERE ot HAVING?

9. Uem omimmuaercs ucnosb3zoBanne DISTINCT ot rpynnupoBku?

JlaGopaTopHasi padora Ned

Tema: M3menenue nanueix U cTpykTypsl bJl. Knuentckuii unrepdeiic mis bJI.
MHoromnoib3oBateiabckue bJI.

Ieab: pa3BuTHE Yy CTYJICHTOB HAaBBIKOB MPOTPAMMHUPOBAHUS TPUIOKCHUH,
ucnons3yromux bJl, 3HakomcTBo ¢ yactssmu SDL u DML s3bika SQL.

HaBbiku W ymeHusi: MoauduKalus NaHHBIX U omnpeieneHue cTpykrypsl BJ[ c
nomomipto  SQL, wucnonb3oBaHue uHCTpymMeHTapusi MS Access (pegakTop
MakpocoB, VBA wMoaynu, KOHCTPYKTOp ¢OpM), HaIlKMCaHUE KIMEHTCKOTO
uHTepdeiica, padboTa ¢ MHOTOIOJB30BaTEILCKUMU B/I.

Teopernueckuii 0a3uc
Mmuoronosab3oBarejbckue b/l

PaGorta Ha W30IMPOBAHHOM KOMIIBIOTEpE C HEOOJNBIION 0a30i JaHHBIX B
HACTOSIIIIMA MOMEHT CTaHOBUTCS HEXapaKTEPHOU st OONBIIMHCTBA MPUIIOKECHU.
B/ orpaxkaeT nHpOpMAIMOHHYIO MOJIENb PEAIbHON MPEeIMETHOW 00J1acTH, XpaHUT
Ooonpmrie  o0BeMbI  WMH(MOpPMAIMK, KOTOpas TIOCTOSHHO  YBEIMYHMBACTCS.
COOTBETCTBEHHO YBEIWYMBACTCA KOJUYECTBO TPUIIOKEHUM, padOTAOIMUX C
enuHoOW Oazoi maHHBIX. KOMIBIOTEpHl OOBEIUHSIOTCS B JIOKAJIbHBIE CETH U
OCYIIECTBIISIIOT JIOCTYN K KOPIOPATUBHOW 0a3e MaHHBIX OONIET0 MOJIb30BAHMS,
pacno0KEHHOM Ha CEpBEPE.

CymecTByeT 1Ba BapraHTa OpraHu3aluy 0a3bl JTaHHBIX B TOKAJTbHOU CETH.
[lepBblii BapuaHT — CHCTeMBbI Ppacnpeae/JieHHON o00padoTku aaHHbIX. bJ[
pacrionokeHa Ha oaHoil MamuHe (cepBepe). K Heil ocymiectBisieTcs
MapajiyIeIbHbIA TOCTYI HECKOJIBKUX MOJIb30BATENCH.

Bropoii BapuaHT — cucTeMBbI pacnpeaejJeHHbIX 0a3 AaHHbIX. bJ[ pacnpenenena
Ha HECKOJIbKUX KOMIbIOTepaX, o00beauHeHHbIX B ceTh. K BJ[ Bo3moxeH
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MapajuIeNIbHBIA TOCTYIl HECKOJIBKUX IOJB30BATENEC. DTO PEXUM IMAPAIIIETBHOTO
JnocTyna K pacnpeneneHaon b1

B oOmem citydae pekuMbl Ucnionb3oBaHus b/l MOKHO mpeacTaBUTh B CIIEIYIOIIEM
Buje (puc. 3.1).

Pexumbr pabotel ¢ B/

OnHOMOJIb30BATENBCKUI MHoOronoap30BaTeIbCKUN
[TocnenoBarenbHbIN [TapamiensHbIi
C et panuszoBanHo b /[ C pacno penenennoit b/

Puc.3.1 Pexumbl paboTel ¢ 0a30i JaHHBIX

Jlns opraHuzanuu KosuieKTMBHOro noctyna B CYDBJ] mpumeHseTcsT MeXaHUu3M
00kupoBoK. CyTh OJOKHMPOBKM COCTOMT B TOM, YTO Ha BpPEMs BBITIOJIHEHHMS
Kakoi-mnbo omepanuu B BJ[ goctyn k ucnosib3yeMoMy OOBEKTY CO CTOPOHBI
ApPYTrux MOoTpeOuTeneil BpeMEeHHO 3allpellaeTcss Wi orpaHuumBaercs. Hampumep,
IpY KONUPOBAHUU TAOJIMLBI OHA OJOKHPYETCS OT MU3MEHEHHUsS, XOTA U pa3pelieHo
IIPOCMAaTPUBATh €€ CONEPKUMOE.

Bbinenum ueThlpe BHAa OJIOKMPOBOK, IEPEUYUCIECHHBIX B MOpPsAKE YObIBaHUS
CTPOTrOCTH OTPaHUYECHUI Ha BO3MOKHBIE ACHCTBUSA:

. MOJIHAsI OJIOKMPOBKA;

. OJIOKMPOBKA OT 3aITHCH;

. IpeOXpaHSIONIast OJIOKHPOBKA OT 3aITUCH;
. IpeIoXpaHsIoIIas MoIHas OJIOKUPOBKA.

Ionnass OsoxkupoBka. O3HayaeT MOJHOE 3aBEPUICHUE BCSIKUX OMNEpAUd HaJ
OCHOBHBIMH OOBEKTaMH (TaOJUIIaMU, OTYETAMHU U SKPAaHHBIMH (GopMaMu). ITOT
BU/JI OJIOKUPOBOK OOBIYHO MPUMEHSETCS TPU U3MEHEHUU CTPYKTYPBI TAOHIIBI.
BbaokupoBka ot 3anmcu. HaknaapiBaeTcs B ciydasix, KOrja MOXHO HCIIOIb30BaTh
TabNUIy, HO 0€3 U3MEHEHUS €€ CTPYKTYPhl WU coJepkuMoro. Takast OJ10KHpOBKa
MIPUMEHSIETCS], HAIPUMED, MPHU BBINOJHEHUU OINEpalMK CIUSHUS JTaHHBIX U3 JIBYX
Ta0IuL.

IIpenoxpansirtomasi OJokupoBKa o1 3amucu. [IpemoxpanseT o0OBEKT OT
HAJOXXEHUSI Ha HETO CO CTOPOHBI JPYTUX ONEpaIuil MOJHOW OJOKMPOBKH, JTHOO
OJIOKMPOBKU OT 3alUCH. IDTOT BUJ OJIOKUPOBKHU IMO3BOJIAET TOMY, KTO paHbIIE
«3axBaTuil»  OOBEKT,  YCHEUIHO  3aBEPIIUTh  MOAUPUKANUIO  OOBEKTa.
[Ipenoxpansromass OJOKMPOBKA O 3allUCH  COBMECTHMMA C  AHAJOTUYHOU
OJIOKMPOBKOM  (MpeaoXpaHstonleid OJOKMPOBKOM OT 3amuCH), a Takxke ¢
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npefoxpaHsmoniel  monHo — OmokupoBkoil.  Ilpumepom  HeoOXoAMMOCTH
MCTIOJIb30BaHUS STOW OJOKUPOBKU SIBISIETCS] PEKUM COBMECTHOTO PEaKTUPOBAHUS
TaOIUIBI HECKOJIIBKIMH TTOJIH30BATEIISIMHU.

IIpenoxpansiromas noaHas 6JokupoBka. [Ipegoxpanser oOBEKT OT HAJOKEHUS
Ha HEro CcO CTOPOHBI JPYTUX ONepaluil TOJBKO TOJHOW OJIOKHUPOBKHU.
ObecnieunBaeT MaKCUMAaJIbHBI YPOBEHb COBMECTHOTO HCIOJIB30BaHUS OOBEKTOB.
Takass OIOKMpPOBKAa MOXET WCIOIB30BAThCS, HAMpHUMEp, IS OOeCTeueHUs
OJTHOBPEMEHHOTO TPOCMOTpPa HECKOJBKUMU TOJB30BATEIIMUA OJHON TaOmuibl. B
rpynne mnojib3oBaTeNnei, padoTarolMX C OJHOW TalnuIeil, 3Ta OJOKHUpPOBKA HE
MO3BOJIUT HUKOMY H3MEHUTH CTPYKTYPY OOIIei TaOIHIIbI.

UYro xacaercs BJl co3manHbix B cpene MS Access, mocie OTKpbITHS (haiiia cpasy
co3naercs (aitn OJIOKMPOBKM (Ha3BaHHE TaKOE K€, KaK W Yy MCXOJHOro, HO
pacuupenue 1db). Ilo ymomuanuro, Ha BJl HakmaapiBaeTcsi NpemoXpaHsronias
nonHasi OJOKHPOBKA, T.e. Ka)AbI M3 IOJB30BaTElel MOXXET NMpOCMaTpUBATh U
M3MEHSTH JaHHbIC B TAOIUIAX, HO HE MOXKET U3MEHSATh CTPYKTYPY CYIIECTBYIOIINX
Tabmun, Gopm, oryeroB moka bJl monp3yercs aBa u Oonee yenoBek. OrpaHUYCHUS
Ha MU3MEHEHUs CTPYKTYphl b/l CHUMaIOTCs, KaKk TOJIBKO IMOJIb30BATEII0 CTAHOBUTCS
JOCTyIIHA TIOJNHAass OJIOKUPOBKAa (MOHOIIOJIBHBIM JOCTYI), T.€. KaK TOJIbKO
OCTaJIbHBIE TIOJIH30BATENN 3aKaHUNBaIOT paboTy ¢ B/I.

PaccMoTpuM cutyaluio, moTeHIIMAIbHO MPUBOSILYIO K KOHMIUKTY:

1. [Tonws3oBatens A u b oTkpbL1 0a3y;

2. [Tonp30BaTens A Hadalm peIakTUPOBAaHHE 2ro MOJs B 3eM
KopTexe oTHomeHus R1;

3. [Tonws3oBarens b Hauan pegakrupoBanue 2ro noyst B 3eM
KopTeke oTHomieHus: R1;

4. [Tonb3oBaresnb A 3aKOHUMII PEIAKTUPOBAHUE;

S. [Tonp3oBartens b 3akOHUYMI peTakTHPOBAHUE.

B pesynbraTe, M3MEHEHUSI BHOCHUMBIE IOJIb30BaTEIEM A MPOCYIIECTBOBAIU 10
3aBEPIICHUST PEIAKTUPOBaHUsA TMoJib3oBareneM b. bomee Ttoro, monb3oBarenbs b
3aTep M3MEHEHUs MoJib3oBaTensl A Aaxe He mojo3peBas 00 3ToMm. [loTeHuManbHO
Takas CHUTyaIlusi MOXKET MPHUBOAWTH K HAPYIICHHWIO JIOTMKW (YHKIMOHUPOBAHUS
npuiioxenusi, ucnoiap3yromero bJI. IToatomy B MS Access npu BO3HMKHOBEHUU
pPacCMOTPEHHOM CHUTyalluM, KOrJa I[IOJb30BaTellb b MObITaeTCd 3aKOHYUTH
penaktupoBanue (1. 5), eMy BbIAAETCA MPEAYNPEHKIECHUE O TOM, YTO 3aIUCh YKe
OblJIa M3MEHEeHAa, a TAaK)Ke MpEJIaraeTcsi BHIOPATh OJUH W3 BAPUAHTOB: 3aKOHYHTH
pEeIaKTUPOBAHKE, CKOMMPOBATH BHECECHHBIE UM M3MEHEHUS B Oy(ep U MpOoCMOTPETh
M3MEHEHHbIE (IoJIb30BaTesieM A) 3HaUeHUs MOJIel, OTMEHHUTh PEJaKTUPOBAHUE.

B 53TOM caydae OTBETCTBEHHOCTh 3a NPAaBWIBHOE BHECEHHME JAHHBIX
MEPEKIAAbIBACTCS Ha MOJb30Barenedl b/ U mpuKiIagHbBIX TPOTPAMMHBIX CPEACTB,
ncnoJib3yromux b/I.

Kpome Toro, nmeercs BO3MOKHOCTh yKa3aTh CTENEHb JETaTu3aluu OJOKUPOBKH,
KOTOpYI0 ucnoib3yeT Microsoft Access B o01ieit 6aze nanHbix. Eciu npumensieTcs
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OJIOKMpOBKa Ha YypoBHe cTpaHull, Microsoft Access OJIOKHpPYET CTpaHUILy C
pasmepom 4K (o0nacte maMsaTH, B KOTOPOM HaxoauTcs 3amuck). llpu stom
M3MEHEHHUE 3aliCHU MOXET MPUBECTH K ONOKUPOBKE APYrHX 3alucei Ha 3TOM
ctpanuie. OgHaKo OJIOKMPOBKA Ha YPOBHE CTpaHUIL OOBIYHO oOecreyuBaer Oosee
BBICOKOE OBICTPOJICHCTBHE.

Crpykrypa sa3bika SQL

Bce omeparopel s3pika SQL  MOXKHO YCIOBHO pas3ie€iWTh Ha TPU TPYIIIBI
oneparopoB. Omepartop si3bika 3amnpocoB — SELECT (Obu1 paccmoTpen Bo 20
nabopaTtopHOii), omeparopbl s3bika MaHunysuu ganabeiME  (Insert, Update,
Delete) u oneparopsl si3bika onpeaeneHus nanabix (Create, Drop, Alter).

3anpocst DML (SIM/I)

K 3anmpocam s3eika manumnymsinuu jgaHHeiMu  (Data Manipulation Language)
OTHOCSITCSL 3ampochl Ha Jo0OaBieHHUE, yJajdeHUEe U MOJUPHUKALUIO KOPTEKEH.
Jlo0aBieHre KOPTexKA TPOU3BOIUTCA KOMaH/I0M:

INSERT INTO umsa_mabauyuel [(<cnucox cmonoyos>)] VALUES (<cnucox
3HAYeHU>)

Crucok CTOJIOIOB M CITUCOK 3HAYCHHH YKa3bIBAIOTCS Yepe3 3alTyio, a 3HAYCHHS
N00aBIISIOTCS B COOTBETCTBYIOMIME CTONONBI. Eciii Heo0X01MMO 100aBUTh KOPTEK
IEMKOM (T.e. 3HAYCHHUS €CTh JJIA BCEX MOJCH W HMX MOPSJIOK COBMAJacT C
TIOPSITKOM ITOJICH B OTHOIIICHHWH ), TO OITUCAHUE CITUCKA CTOJIOIOB MOYKHO OIYCTHTb.

Ipumep 3.1:
Tpu cnegyrommx 3ampoca OyayT BEpHO HCIIOJHEHBI Uisi oTHomeHuss R1 wu3

nabopaTopHOit paboThl Ne2:
INSERT INTO R1(®HO, Iucuunauna, Ouenka) VALUES («ITomoBay,

«bJl», 3);

INSERT INTO R1 VALUES («ITonnoBay», «MojaejJupoBanue», 3);

INSERT INTO RI1(®UO, Jucuunaunna) VALUES («bypkoBckuii», «CeTn
IBM»);

Onepatop ynanenuss nanubix DELETE no3BossieT yaanuth OJIHY UM HECKOJIBKO
CTPOK U3 TaONHII B COOTBETCTBUM C YCJIOBHUSIMH, KOTOpbBIE 3aJal0TCs IS
yaansiembix ctpok. Cuntakcuc onepatopa DELETE cnenytromuid:

DELETE FROM <umsa mabauywr> [WHERE <ycnosus_ombopa>]

Ecnu ycnoBust or6opa He 3a/1at0Tcsi, TO U3 TAOJIHIIBI yIATISIOTCS BCE CTPOKH.
Omneparus oonoBJeHus 1aHHbIX UPDATE tpebyercs Torna, koraa mpoucxoasT
M3MEHEHHUSI TaHHBIX, KOTOPBIE HA/I0 OTPA3UTh B Oa3e JaHHbIX.

3anpoc Ha OOHOBJIECHUE MOXKET U3MEHUTD Cpa3y LENyI0 TPYMHIy 3aMucei.

DTOT 3aMpoOC COCTOUT U3 TPEX YACTEM:
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* IIpennoxenne UPDATE, xoTopoe yka3piBaeT Ha OOHOBIIIEMYIO
TabauIy;

* IlIpennoxenue SET, 3anatoiiee nanubie 17151 OOHOBIICHHUS;

* HeoOs3atensubiii  kpurepuii  WHERE, orpannuuBarommii
YHCJIO 3alUCEN, HA KOTOpPbIE BO3ACHCTBYET 3allpoC Ha OOHOBIIEHHE.

IIpumep 3.2:
N3menuth Ha 3 onenky no aucuumuinde «bJl» y ctynenra MupoHoBa B Tabiulie
R1 (u3 mabopatopuoit Ne2):
UPDATE R1 SET R1.Ouenka = 3
WHERE R1.®UO = «MuponoB» AND R1.JIucnuniauna = «BbJ»;

3anpocst SDL (A01)

Komanap! s3bika ompeaencHus cxembl gaHHbIX (Schema Definition Language —
SDL) npencrapnstor coboit mHCTpYKImu SQL, KOTOpble TO3BOJISIOT CO3/1aBaTh U
MOAUGDUIIMPOBATH DJEMEHTBl CTPYKTYpbl 0a3bl JaHHBIX. Hampumep, ucmonb3ys
SDL, M0OXHO cO371aBaTh, yJaIsATh TAOJUIIBI U U3MEHATh UX CTPYKTYPY, CO3/1aBaTh U
yAQISATh UHICKCHI.

Coznanue Tadaunbl. OnepaTop co3aaHus TaOIUIBI UMEET CISAYIONTUN BUI:

CREATE TABLE <ums mabauyvi>
(<umsn cmonbya><mun oannvix> [NOT NULL]
[, <ums cmonbya><mun oannvix> [NOT NULL]]...)

O0s13aTenpHBIMY OTIEpaHaMH OllepaTopa SBIISIOTCS UMS CO3/]aBaeMOM TaOIUIIbI U
UMS XOTS1 ObI OZTHOTO CTOJIOMIA (TT0JIA) ¢ yKAa3aHUEM THIA TaHHbBIX, XPAHUMbIX B
3TOM CTOJIOIIE.

[Ipu co3pmaHum TaOMUIBI IS OTIAEIBHBIX TMOJIEH MOTYT YKa3bIBaThCS HEKOTOPHIE
JOTIOJIHUTENIbHbIE TIpaBUJia KOHTPOJS BBOJMMBIX B HHUX 3HaueHui. Hampumep,
koHcTpykiuss NOT NULL (He mycToe) CIy>KUT i onpeaeieHus: 00sI3aTeIbHOTO
TOJISL.

B T1abn. 3.1 mepeuyucneHsl TUIBI JTaHHBIX, KOTOPbIE MOKHO HCIIOIB30BaTh IMPHU
co3gaHuu Tabmui, ucnoisdys Microsoft Jet SDL u mpennoxxkenne CREATE
(CYB/I Access).

Ta6muna 3.1. Tumnbsl JaHHBIX MOJEH, TOCTYIMHBIX B Access

Tun faHHBIX SQL Tun
CuyeTyuk COUNTER
TeKCTOBBII TEXT

39



Memo LONGTEXT

JIeHEe)KHBIN CURRENCY
JlaTa/Bpems DATETIME
YucioBoi (oauHApHOE ¢ SINGLE

MJIaBaIOIIEH TOYKOM)

YucmoBoit  (aBoiHOE ¢ [POUBLE
MJIaBarOIIEH TOYKOM)

Yucnosoii (ienoe) INTEGER

Yucnosoii (mHHOE 1emoe) [LONG

Ywucnosoii (0akT) BYTE

C nomomnreto koHCTpykimu CONSTRAINT MoxHO 3a7aTh TEPBUYHBIN KITHOY
TAOJIHIIBL.

Ipumep 3.3:
Cosznanneradmunsr TABLL:
CREATE TABLE TABL1
( [FIL1] COUNTER, [FIL2] TEXT (10),
[FIL3] CURRENCY, [FIL4] DATETIME,
[FIL5] BYTE, [FIL6] INTEGER,
[FIL7] SINGLE, [FIL8] LONG,
[FIL9] DOUBLE,
CONSTRAINT PrimaryKey PRIMARY KEY ([FIL1]));

B npumepe 3.3 mone FIL1 oObsiBIeHO KITFOUEBBIM, JJISI JAHHOTO IIOJS CO3JIaH
uHJeKC ¢ uMeHeM PrimaryKey.

[Toxoxum 00Opa3oM 3a/1aeTCs BHEIIHUN KITIOY:

IIpumep 3.4:

Cos3nmanuertabaunsl TABL2:

CREATE TABLE TABL2

([FIL1] INTEGER, [FIL2] TEXT (10) NOT NULL, [FIL3] CURRENCY,
[FIL4] LONGTEXT,

CONSTRAINT PrimaryKey PRIMARY KEY ([FIL1],[FILZ2]),
CONSTRAINT ForeignKey FOREIGN KEY ([FIL1])

REFERENCES TABLL1 ([FIL1]));

B nannoit Ttabnuue (mpumep 3.4) mose FIL1 0OBSIBIEHO BHEIIHUM KIIOUOM.
Mexnay Tabiautiamu TABL1 1 TABL2 ycTtanaBiauBaeTcs CBSI3b «OJIWH-KOMHOTHM)
o moxro FIL1.
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Jis ypajseHusi tadamp ciayxut uHCTpykuus DROP
TABLE <ums mabauywr™>

Jns mMoaudukanmusa CTPYKTYpbl Tadauubl (100aBicHUE, YyAAJICHHE MOJICH,
U3MeHeHus: TUmoB moneil) ucnonb3yercs oneparop ALTER TABLE u3smenenus
CTPYKTYpPbI TaOJIULIBI UMEET CIETYIOIMIMNI BU:

ALTER TABLE <ums mabauyvr>MODIFY | ADD | DROP <ums noaa> [<mun
Oanubix>]

Co3nanue mHaexcoB. [TomMrumo co3maHusi MHAEKCOB B Ipouecce (popMUPOBAHUS
tabsuubl (¢ nomouibto npemsoxkenuss CONSTRAINT), moxxHO Takxke co3iaBaTh
WHJIEKCHI y)Ke TI0CIIe TOro, Kak Tabauia copMupoBaHa:

CREATE [UNIQUE] INDEX <umsaunoexca>ON <umsmabauywr>
(<umscmonoya> [ASC | DESC]
[, <umsacmonbya> [ASC | DESC]...)

DTOT oneparop Mo3BOJSIET CO3/1aTh UHAEKC /Ul OJJHOTO WJIM HECKOJIBKUX CTOJIOIOB
3aJlaHHON TaOJMIIBI C 1LIEJbI0 YCKOPEHUsSl BBIMOJHEHUS 3alpPOCHBIX U TMOMCKOBBIX
onepauui ¢ Tadbauneil. 1t ogHON TaOIUIBI MOKHO CO37]aTh HECKOIBKO UHJEKCOB.
JIns ynajieHusi HHACKCOB CIIYKUT UHCTPYKLIHS

DROP INDEX <ums unoexca> ON<ums mabauyvi™>

OcHoBbI padoTsl ¢ MS Access
Co3nanue makpocoB B cpeae MS Access

MaxkpocoMm Ha3pIBaloT HaOOp W3 OJHON wiu Ooyiee MaKpOKOMaHi (3aMKHYTas
WHCTPYKITUS), BBITIOMHSIONINX ONPECIICHHBIC OINEpalnd, TaKue KaK OTKPBITHE
dopM mIHM TedaTh OTYETOB. MaKpOChl MOTYT OBITH IOJIC3HBI JIJISI aBTOMATH3AIUH
9acTO BBITOJIHACMBIX 3a]1a4.

Jlnst Toro, 4ToOBl CO37aTh MaKPOC HEOOXOIUMO OTKPHITh OOBEKTHI «MaKpoChkl» U
HaxaTh KHONIKY «Co3nate» (puc. 3.1).

__ Ofexra
- Tabnuusi
__,‘-j 3anpocsi
:E] DopMbl
i@ Oruetn

¥a CTpamisl
2 Makpocel

Wy Moaymm

Pucynok 3.1 — Co3nanue makpoca B MS Access
Ha skpaHe mosiBUTCS OKHO — KOHCTPYKTOP Makpoca, B KOTOPOM MOCJIEI0BATEIbHO
(mo cTpokaMm) MOXXHO BBIOpaTh KakKMe MaKpOKOMAaHIbl HEOOXOAWMO BBITIOJHHUTH
(HacTpOUTH KOMaH]Ibl MOKHO BHU3Y OKHA), KaK 3TO ITOKa3aHO Ha pUCYHKE 3.2.
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® Makpocl : Makpoc 101 x|
| I MakpokoMaHaa [puMedaHe | -

» |3anycx3anpocasSqL

ApryMeHTEl MaKPOKOMaHab!

WHCTpyKLA SQL CREATE TABLE A1{ inteher);
Mcnonb30BaTh TpaHsakwio  da
BseauTe nHCTpyKwio SQL ans
BEINOMHEHNSA 38MPOCa HE M3MEHEHME MNK
YNPaBNAOWEro 3anpoca. AN U3yHeHns
WHCTRYKLWA SQL nepeiaunTe 5 pexum
SQL oxna 3anpoca, O8azaTensHENt
apryMeHT; He Gonee 256 3Hakos, AnA
Cnpasky HaxmuTe F1,

Pucynok 3.2 — Onucanue makpokomaH 1 Mmakpoca B MS Access
[Tocne onucanust Bcex MakKpOKOMaH]l MaKpocC CJeAyeT COXpaHUTh. Tenepp B t000H
MOMEHT JIJIs1 BHITIOJTHEHUSI MaKpOca, HEOOXOAUMO OOPATUTHCS 110 €r0 UMEHHU.

Co3nanue ¢popm 1 oTueTOB B cpeae MS Access

CYBJI MS Access mpegocTaBisieT IpOrpaMMUCTY UHCTPYMEHTAPUI U1 CO3IaHUS
dbopm u oTueToB (s moab3oBatensi). COOTBETCTBYIOMIME OOBEKTHI MOXKHO HANTH
cpeau o6bekToB BJI. JloctynHo kak co3nanue ¢popM (OTYETOB) MO ONPEAECIEHHBIM
Tabauiam (3ampocam), Tak ¥ CaMOCTOSITENIbHOE CO3/1aHUE B PEKUME H3aiiHepa.

Berpoennnriisizbik Visual Basic for Application

CYBJ] MS Access npenocTaBisieT BO3MOYKHOCTb OINKCAHUS MPOLEAYpP HA SI3BIKE
BbIcOKOr0 ypoBHA Visual Basic for Application (VBA). DTOT sI3bIK BCTPOEH BO BCE
porpaMMHbIe cpecTBa, oTHocammuecs k MS Office, u oH mo3BossieT paboTaTh C
oovekramu bBJ[ uepe3 Bemonnenne SQL-3ampocoB. f3pik  VBA  sBasercs
pornctBenHukoM VB u Basic. Taxke 53TOT $s3BIK SBISETCS MPOILETYPHBIM,
MOAJIEP)KUBACT  JIEJICHWE HA  MOIYJIH, TMOAJNEPKHUBACT Au3aHEp  (QopM.
OGecnieunBaeT 00pabOTKY  HMCKIIOYUTENBHBIX CUTyallMii ¥ BBIIIOJHCHHE
Tpan3akuuii. [Ipouenypsl U QyHKIIMKM, OMMCaHHBIE B 00MacTu BUAUMOCTH public,
MOTYT TaKXe OBITh HCIOJB30BaHBl Tpu MmocTpoeHuun SQL-3ampocoB, mom00HO
BcTpoeHHBIM (pyHKIMsIM CYB/I.

Co3znath MOYTM MOKHO Ha COOTBETCTBYIOIIEH CTpaHHIle 00HEKTOB MS
Access.
Hwmwxe na mpumepe 3.5 mpencrasieHa mnpouenypa, KOTopas HCHOIB3YETCS IS
BoinosHeHuss SQL-3anpocoB k b/I. boiee moapoOHO 0 CHUHTaKCcHCE sI3bIKa MOYKHO
y3HaTh U3 aBTOHOMHOM ciipaBku MS Access-a.
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IIpumep 3.5:

OyHKIMA 100aBIEHUS CTYIEHTa B rpynny aias oTHoweHus: R2 (i/p Ne2).

Ecnu cTyneHt yxe ects — rpymnmna oOOHOBISIETCS, HHAYEe — CO37]aeTCsI HOBAsl 3aIUCh:
Public Function foo3_5(gr_student As String, fio_student As String)

' 00bsIBJIIEMIIEpEMEHHbIE

Dim strSQL As String
Dim rstSQL As ADODB.Recordset

Set rstSQL = New ADODB.Recordset
' NIEeM3anucHOCTy/IeHTe
strSQL = "'select * from R2 where fio like """ & fio_student & ""******
' BBINOJTHUTH3AMPOC
rstSQL.Open strSQL, CurrentProject.Connection
If rstSQL.EOF Then
' €CJIM HM OIHO CTPOKM He HaiiIeHO, TO J00AaBUTH HOBYIO
strSQL = "insert into R2 (gr,FI1O) values(*"""* & gr_student & ******,"*"*"*
& fio_student & "****)""
Else
' eciM HaliAeHa, TO OOHOBJIIEM HOMeEP I'PYNIIbI
strSQL = ""update R2 set gr=""""" & gr_student & ""**** where fio like """ &

fio_student & """ and gr not like """ & gr_student & """
End If rstSQL.Close

DoCmd.SetWarnings False
DoCmd.RunSQL strSQL ' BBINOJIHHUTH 3aIPOC
DoCmd.SetWarnings True
End Function;

(1324

(ABaXK1bl JBOMHBIC KAaBBIYKHW) — MCIIOJB3YETCS JJISI BCTABKU B CTPOKY ““, T.€.
BTOPBIE IBOMHBIE KABBIYKH MCIOJIB3YIOTCSI KAK CUMBOJI SKPaHUPOBaHUs (HaIpUuMep,
kak B C \\). KoMmMeHTapuy HauyMHAIOTCS ¢ CHMBOJIA ° — OJIMHAPHON KaBBIYKH. B
byHkimu  GopMHUpyeTCs 3ampoc, BBHIMIONHAECTCS ©  TPOBEPSAETCS pe3yibTaT
BBITIOJTHEHUS — €CITM HET TMOJIYYCHHBIX KOPTEXKEH, 3HAYUT HEOOXOIUMO T00aBUTH
HOBYI 3anuch «['pymmay, «CryaeHT», WHauye OOHOBUTH 3allUCU MJISI 3TOTO
CTYAEHTA O €ro MPUHAIECKHOCTH K TPYIIIIE.

3ananue Ha jabopaTopuyr padoty Ned
Oobs3aresibHA"A YaCTh
1. Coznate 0a3y MaHHBIX MO OO0 TIpeIMETHON 00sacTh (KenaTeabHO
0 KypcoBoil paboTe), KoTopas [OJbKHA MHUHUMYM COJAEpKaTh TaOuIly,

COCTOSIIIIYI0O MUHHUMYM M3 6 moJie#, Tae 0053aTeabHO JOKHO TMPUCYTCTBOBAThH
moJie Turma date.

Hns  cosmanusa Tabnaun  BJl  wWcemoab3oBaTh  CKpUnNTOBBIA  daila  wam
MaKpPOKOMAaHJYy, cojepkaiiyto Habop SQL-koman u3 yactu si3bika SDL;
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2. PeanuzoBate mpouenypsl [loOasnenusa, VYnanenus, Iloucka wu
N3menenus, ¢ momoiiso SQL;

3. Opranu3oBaTb OKOHHBIM HMHTEppeHc ansd (QYHKIMM, CO3JaHHBIX Ha
npeabLayIieM stamne (100aBieHus, y1aleHus], TOUCKa U U3BMEHEHU);

4, [Touck MOMKEH OCYIIECTBIATHCS C HCIOJIB30BAHHEM HHICKCOB, T.C.
MOJIsI, TI0 KOTOPBIM OCYIIECTBISETCS MOUCK, JOJAKHBI OBITh MPOUHACKCUPOBAHBI.
st co3panus unaekcoB ucnob3oBaTh CREATE INDEX.

Brinonnenue o6s3aTenbHbIX MyHKTOB = 70%0

Bonyc (+ 15%): Jlns nonyyeHust JOMOJIHUTENBHBIX 0AJJIOB peain30BaTh KOJIOBHIE
nmoJiss B OCHOBHOM TaOJuWIle W CHPABOYHUK(HM) I pacuiupoBKU ITUX MOJEH
(momoOHo O6aze allauto.mdb).

Bonyc (+ 15%): Oprann3oBath M€XaHu3M aBTopuszanuu — Bxoa B b/l mo maposnto
JUTSl HECKOJIBKUX MoJib3oBaTenel (ctaths cipaBku «llaponu (MDB)y).

IIpuem padoTsbI

[Ipuem mpoucxXonuT mpu Hamuuuu odopmiieHHOro ordyera W pabotatomieit B/,
co3aHHo# B cpene MS Access.

Bonpocsl

1. Ha kakue yacti MOXHO pa3nenuTh s3bIk SQL, kakue KoMaHbI
UM COOTBETCTBYIOT?

2. Uto Takoe MexaHW3M OJOKHPOBKH, KaKOW OBbIBA€T MEXaHH3M
OJIOKUPOBKHU?

3. Kakue cymiecTByroT BapHaHThI JIJIs CO3/IaHMs MHACKCA Y TMOJIS B
Tadune?

4, J171s1 9eTo UCIoab3yOTCS HHIEKCHI?

5. Kak OOHOBHUTH HECKOJBKO TOJIEH ISl HECKOJBKUX KOPTEkKen
TaOIHUITBI OJTHUM 3aIPOCOM?

6. UYro onpenensieT kiaodeBoe ciioBo Constraint?

7. Yrto Takoe VBA?

8. MOXHO 1M1 BBHITIOJIHUTL JOOABIICHHE JAaHHBIX O€3 yKa3aHUs
Ha3BaHUS TOJICH, B KOTOPBIC JOOABISAIOTCS 3HAYCHHA? (ITOYeMy HEIb3s WU
KaK MOJKHO)

9. Jlns dgero HeoOXoauMa OJIOKMPOBKA, KaKhue KOH(IUKTHBIC

CUTyallul MOTYT BO3HUKATh NPHU OTCYTCTBUU OJOKHUPOBOK, KaKHW€ ITYTH
BBIXO/Ia U3 ITUX CUTYaIlNi1?

10. Yem orauvaeTcss OJOKUPOBKA Ha ypOBHE 3amuced OT
OJIOKMPOBKHU Ha YPOBHE CTpaHUIL?

JlabopaTopHasi paGota Ne6

Tema: ocHoBHble QyHKIMU CYB/I, )xypHanu3amnus u3MeHEeHU B 0a3e JaHHBIX.
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IICJIL: MOJCIUPOBAHHA MEXaHU3MOB ITPOTOKOJIUPOBAHUA U OTKATA KOMAH/.

HaBbIkKM W yMeHHsl: pealu3anus aJIropuT™Ma >KypHaJIM3aLMM, HalMCaHUE
KIIMEHTCKOIro UHTepdeiica, mporpaMmMupoBanre Ha VBA.

Teopernyeckuii 6a3uc
OcHoBubie pynkuuu CYB/]

K ocnoBHbIM QpyHKIMsAM CYBJ] MOXKHO OTHECTH CIEAYIOIINE:

1. lMonnep:kka si361k0B BJ]

Kak BbI yke 3HaeTe U3 npeapAynux 1a00paTopHbIX paboT, AJsl B3aUMOIEHCTBUSI C
BbJI ucnonb3yloTcd ChenuaibHbIe S3bIKU: SI3bIK OMNPEACICHUS JaHHBIX, S3bIK
MaHUINYJIMPOBAHMS JAHHBIMU U A3bIK 3anpocoB. B coBpemenubix CYBJ[ Bce 31n
TPHU sI3bIKa OOBEIMHEHBI B €IMHBINA MHTETPUPOBAHHBIN s3bIK — SQL.

Baxneitmas pyukiusa CYBJ] — nogaep:xanue 3Tux Tpex s3b1koB (T.€. SQL).

2. YnpasieHue TPAH3AKIUAMU

Tpan3zakuuss — 3TO mOCIeAOBaTENbHOCTh onepanui Hax bJl, paccMmarpuBaembix
CVYB]] xak enunoe menoe. JInbo TpaHzakius ycneniHo BeimoiHsieTcs, © CYB]]
¢ukcupyer (COMMIT) usmenenust BJl, mpousBeaeHHbIe 3TOW TpaH3aKIUEH, BO
BHEIIIHEW MaMATH, JTUOO HU OJHO M3 ITUX M3MECHEHUW HHUKAK HE OTpa)kaeTcs Ha
coctossauu bJ[ (ROLLBACK). Bonee monpo6HO MexaHWU3M TpaH3aKIuid Oyner
PaccMOTpEH B CIEAYIONIUX JIA0OPATOPHBIX pabOTaXx.

3. YnpagBiieHue JaHHbIMHU BO BHELIHEH MaMSITH.

4. Yupasienue OydepaMu onepaTuBHONW MAMSITH.

5. O0ecneuenne eJOCTHOCTH H 0€30IACHOCTH 0a3bI JaHHBIX.
[enocTHOCTH 0a3bl AAaHHBIX — CBOMCTBO 0a3bl TaHHBIX, MPU HAIMYUU, KOTOPOTO
0a3za [aHHBIX COJAEPXKHUT TOJHYID U HEMPOTUBOPEUYHBYI0 HH(POPMAIIHIO,
HEOOXOUMYI0O U JOCTaTOYHYIO I  KOPPEKTHOro  (yHKIIMOHUPOBAHMS
npunoxxkennit. Tlogaep:kanue 1EeTOCTHOCTH 0as3bl JaHHBIX BKIIOYAET IMPOBEPKY
IIEJIOCTHOCTH M €€ BOCCTaHOBIIEHHE B ciiyyae OOHapy>KeHHUs MPOTUBOPEUHil B Oaze
naHHbIX. llemocTtHoe cocrosiHMe 0a3bl JaHHBIX OIMKCHIBACTCA C TOMOIIBIO
OTPaHUYEHUN LEIOCTHOCTH B BHUJE YCIOBUN, KOTOPHIM JOJKHBI YAOBIETBOPSTH
XpaHumble B 0a3e naHHble. [IpuMepoM TakuMX YCIOBUIL MOXKET CIYXHUTh
OTpaHUYCHUE HUAMAa30HOB BO3MOKHBIX 3HAYCHUN aTpUOyTOB OOBEKTOB, CBEACHUS
0 KOTOPBIX XpaHATCS B 0a3e JAaHHBIX, UM OTCYTCTBHE MOBTOPSIOUIUXCS 3alKCEN B
Ta0IMIAX PENAIHMOHHBIX 0a3 TaHHbBIX.

6. Kypunanuzauus

OnnuM u3 ocHOBHBIX TpeOoBaHuii k CVYDB]] sABisieTcss HalEKHOCTh XPAaHEHUS
JAHHBIX BO BHelIHed mamsitu. [lon HaAeKHOCTHIO XpaHEHUsI MOHUMAETCsl TO, YTO
CYB]l momxHa OBITh B COCTOSHHU BOCCTAaHOBHUTH IOCJIEAHEE COTJIaCOBAHHOC
coctostnue bJ] mocne mar000ro ammapatHoro uiud mporpaMMHOro c0osi. OObIYHO
paccMaTpUBarOTCsS JBa BO3MOXKHBIX BHJA allapaTHbIX COOEB: TaK Ha3bIBaEMbIE
MSTKUE COOM, KOTOPhIE MOKHO TPAKTOBAaTh KaK BHE3AMHYI0 OCTAHOBKY palOThI
KOMIIbIOTEpa (HampuMep, aBapUilHOE BBIKJIIOUEHHE MUTaHMsI), U KECTKUE cOOou,
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XapakTepuzyeMmble TMoTeped uHOpManuu Ha HOCHUTENSIX BHEIIHEW MaMsTH.
[IpumepaMu mporpaMMHBIX COOEB MOTYT OBITh: aBapUHOE 3aBEpIICHUE PaOOTHI
CYB]Jl (nmo npuuvHe OWMOKM B TMpPOTpaMME WM B pPE3ysibTaTe HEKOTOPOTo
anmapaTHOTo c00s) WM aBapuiHOE 3aBEPILICHUE MOJIb30BATEICKOM MPOrpaMMBbl, B
pe3yJibTaTe 4YEro HEKOTOopas TpaH3aKUus OcTaeTcs He3zaBeplueHHoul. IlepByro
CUTYyaIlMI0 MOKHO pacCMaTpuBaTh KaK OCOOBIM BHUJ MSTKOrO amnmapaTHOTO cOOs;
MIpU BO3HUKHOBEHUH MOCIEIHENH TpeOyeTcsl JTUKBUIUPOBATH MOCIEACTBUS TOJIBKO
OJHOW TPaH3aKL WM.

[lonsiTHO, yTO B JIOOOM ciydae njisi BoccTaHoBieHust BJl HykHO pacmonarath
HEKOTOPOM JOMOJHUTENIbHOM WH(popManuen. J[pyrumu cioBamu, MOAACPKAHHE
HAJICKHOCTU XpaHeHUs JaHHBIX B BJl TpeOyeT M30BITOYHOCTH XpaHEHUS JaHHBIX.
Haubonee pacnpocTpaHEHHBIM METOJAOM MOJACPKAHUS TaKOW HM30BITOUHOMN
uH(OpMaIH SIBISETCA BeJeHUE )KypHasia n3MeHeHui bJI.

Kypnan — ato ocobas yacte bJl, Henoctynnas nons3oBarensm CYBJI, B koTopyro
MOCTYIAIOT 3amucu 000 BceX m3MeHeHusx ocHoBHOUM yactu BJl. B paszasix CYB]]
n3MeHeHus bJl KypHanu3yloTCsi Ha pa3HbIX YPOBHSX: MHOTJA 3alUCh B KypHale
COOTBETCTBYET HEKOTOPOW JIOTMYEeCKOW omnepauuu wusmeHenus b/l (Hampumep,
omepanuy yJajeHuss CTPOKU U3 Tabnuubl pensuuonHod bJl), wuHorma -
MUHHUMAJIbHOW BHYTPEHHEH omepaiuu Mou(UKaIluyd CTPAHUIIbl BHEIIHEH TaMSTH;
B HEKOTOPBIX CHUCTEMaX OJIHOBPEMEHHO HCIOIb3YIOTCS 00a MOIX0/1a.

Bo Bcex cnydasx npuaep:KUBAIOTCS CTPATETUH "yIpexKAaroNIen" 3auch B )KypHall
(Tak nHazpiBaemoro mpotokona Write Ahead Log - WAL). I'py6o roBops, sta
CTpaTerusi 3aKiro4aeTcss B TOM, YTO 3alHUCh 00 U3MEHEHHH Jt000oro oObekTa B/l
JNOJKHA TIONAacTh BO BHEHIHIOK MaMATh >KypHaja paHblle, YeM HW3MEHEHHBIN
00BEKT IOMAJIET BO BHEIIHIOW MaMITh OCHOBHOM Yactu b/[. M3BecTHO, 4TO ecin B
CYBJI xoppektHO cobmtomaeTcst mpoTokoid WAL, To ¢ moMoIibio )KypHaia MOXKHO
pemuTh Bee MpoodsieMbl BoccTaHoBiIeHUs bl mocie moboro c6os.

Camas npocrtas cuTyauusi BOCCTAHOBJIECHHUS - MHANBUAYAIbHBIN OTKAT TPaH3aKIUU.
Ctporo roBops, Jyisl 3TOTO He TpeOyeTcsl 00IIeCUCTeMHBIN XypHaI u3MeHeHui b/1.
JloctaTouHO Il KaXAOM TpaH3aKUUM MNOAACPKUBATH JIOKAJbHBIM KypHaJ
onepanuit Mogudukanuu b/, BRIMOJHEHHBIX B 3TOW TpaH3aKIUH, M IIPOU3BOINUTH
OTKAaT TPAH3AKIMW TyTEM BBIMIOJHEHHSI OOPATHBIX OMEparuii, cieays OT KOHIIa
nokanpHOro x)ypHana. B Hexkoropsix CYBJl Tak u nenarT, HO B OOJBIIMHCTBE
CHUCTEM JIOKAJIbHBIE >XYPHAJIBI HE MOAJNECPKUBAKOT, a HWHAWBHUIYAJbHBIM OTKAT
TPaH3aKIMH BBIMNOJIHAIOT MO OOIIECUCTEMHOMY XYpHAIy, JUIsl YEro BCE 3alKCH OT
OJIHOW TPaH3aKIHUH CBA3BIBAIOT OOPATHBIM CIIMCKOM (OT KOHIIA K Hayamy).

IIpu msrkoM cOoe BO BHEIIHEH MamsATH OCHOBHOUM 4acTth BJl MoryT HaxoauThcs
00BEKTHI, MOMU(DHUITMPOBAHHBIEC TPAH3AKIIMAMHU, HE 3aKOHUYMBIIMMHUCS K MOMEHTY
c00s, ¥ MOTYT OTCYTCTBOBAaTh OOBEKTHI, MOIU(DHUIIMPOBAHHBIC TPaH3AKIUSIMHU,
KOTOpbIe K MOMEHTY c0O0Sl YCHEUIHO 3aBEPIIMINCH (MO0 MPUYUHE HCIOJIb30BAHUS
OydepoB omepaTUBHON MaMsTH, COAECPKUMOE KOTOPBIX MPU MSITKOM cOoe
nponazaaet). [Ipu cobmoaenun nporoxkona WAL Bo BHelIHeW MaMATH >KypHaja
JNOJOKHBI TapaHTHPOBAHHO HAXOAMWTBHCS 3aIUCH, OTHOCSIIMECS K OIeparusM
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MoauduKkanuu o00MX BUAOB 00BEKTOB. Llenplo mponecca BOCCTaHOBIEHUS MOCTE
MSITKOTO OOl SIBIIIETCS] COCTOSIHUE BHEIIIHEH maMaTh OCHOBHOM yactu b/, koTopoe
BO3HUKJIO Obl 1pH (UKCAMM BO BHEIIHEH NaMATH HU3MEHEHUH BceX
3aBEPIUMBIIMXCS TPaH3aKIHMI U KOTOpPOE HE COAEP)Kajo Obl HUKAKUX CIIEI0B
HE3aKOHYEHHBIX TpaH3akuui. Jlnsg Toro urtoObl 3TOro JOOUTHCS, CHavaia
MPOU3BOJAAT OTKAT HE3aBEPIICHHBIX TpaH3akiuil (undo), a MOTOM MOBTOPHO
BOCIpOM3BOAAT (redo) Te omepauuy 3aBEepUICHHBIX TpaH3aKUUW, pe3yibTaThl
KOTOPBIX HE OTOOpakKeHbl BO BHEUTHEH MaMsITH.

Jlnst Bocctanosnenust b/ mocne sxecTkoro c00si UCTIONB3YIOT KypHAI M apXUBHYIO
kormmto BJI. I'pyGo romopsi, apxuBHasi Komus - 3TO noiHas konus BJ] k MmomeHTy
HayaJla 3aloJIHEHUs >KypHajia (MMeeTcs MHOIO0 BapuaHTOB Oosee THOKOU
TPAaKTOBKM  CMbICIa  apXuBHOM  Kkomuu). KoOHEYHO, I  HOPMAaJIbHOTO
BoccTaHoBieHus bBJl mocne sxecTkoro c0osi HEOOXOAMMO, 4YTOOBI >KypHA HE
Ipomnall.

OcHoBbI padoTsl ¢ MS Access
OTtkpsiTHe popmbl npu 3anycke B/ B cpene MS Access

B3aumonencrBuss mnosb3oBarens ¢ bJl, kak mnpaBuio, HE TOApPa3yMEBAET
BO3MOYKHOCTU UCTIpaBICHUSI CTPYKTYphl BJI, a Takke BBITTOJTHEHHUE MOJIb30BaTEIEM
SQL-3anmpocoB Hampsmyro. OOBIUHO BHYTpeHHsS CTpykrypa bBJl ckpwita OT
MOJIB30BATENISA, JJII TOTO, YTOOBI HE OBLIO BO3MOXXHOCTH CIyYalHO HCIOPTHUTH
nanaele B BJ[. Ilomo6Hoe MokHO caenaTth 1 B MS Access, I 4erOo MOXKHO
UCITIOJIB30BaTh (PYHKIIMIO OTKPBITHS (POPMBI ITPH 3aITyCKe.

Jlnst 5TOrO0, HEOOXOAUMO BBINIOJHUTH MYHKTHI MeHIO: «CepBuc» -> «llapamerpsr
3amycKay, Imocie 4ero Oyaet oTKpbiTa opma, JUIsl HACTPOMKU MapaMeTpoOB 3aIrycKa
BbJl, xak moka3aHo Ha puc. 4.1

33ronosoK NPUACKEHNR: Brisoa dopMbl/CTREHMLEL
l| I(OTC'-,'TCTS-,'ET} LI

3HE4OK NPUNOKEHUS! [V OkHo Bassl AaHHEIX ﬂ]
I 0630p... | [V Crpoka cocTosHus

I™  3Hauok diop v oTHETOR

CTpoKka MeHio: KoHTeKCTHOE MeHIO:

l(no YMONYEHMID) ZI I(no YMONYEHIMKD) zl

[V MonHelit HaBop merro Access [V BcrpoeHHsie NaHenu MHCTPYMEHTOB

[V KoHTEKCTHBIE MEHIO NO YMONYEHIIO [V MsMeHeHne naHenei MHCTPYMEHTOB MEHIO

[V CrewansHsle knasuwim Access

(BoiBoa oxHa B33kl AaHHBIX, OKHa NDOSEPKM 1

oKHa Visual Basic, NpHoCTaHOBKS BoINONHERNA)

Pucynok 4.1 — ITapameTpsl 3anycka npunoxenust bl B cpene MS Access

Teneps, ecnu Bbl 3axoTUTe OTKPBHITH BJ[ B 00bIMHOM pexkume (06€3 mapaMeTpoB
3amycKa), He00X0IMMO MCIoab30BaTh Kiaapuiry SHIFT.
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3amyck MaKpOCOB ¢ HCNOJIb30BaHUEM fA3bIKAa VBA

Makpocbsl MOTYT OBITh 3alyUIEHBl M3 MPOLEAYpPbl, HAUCAHHOW Ha s3bike VBA,
TaK, KaK Moka3zaHo B npumepe 4.1

IIpumep 4.1:

Jlns1 3amycka makpoca u3 VBA, HeoOxoaumo BeIOJHUTHE KOMaH 1y RunMacro,
napaMeTpoM KOTOPOM yKa3aTh UMl MaKpoca:
Public Function foo4_1()
DoCmd.RunMacro ""Macrol"
End Function;
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3ananue Ha J1abopaTopHYyI0 padoTy Neb
Oo0si3aTesibHAs 4aCTh

1. HeoOxoammo peanu3oBaTh INIaBHYIO (OpMy, 3allyCKaeMyl0 aBTOMATHYECKU
npu otkpbitun  BJI  (mns  allauto.mdb). Ota  Qopma gomkHa MO3BOIATH
penaktupoBath JaaHHbie o a/mM B Tabmuie AUTO: poOapienue, ynaneHue,
U3MEHeHue aBTOMOOWIs (wiau aBTomoOwmneit). Ilpu 3anmycke nDpuiioKeHHS B
HOPMAJIFHOM PEXHME HE BEIBOJUTH OKHO 0a3bl TaHHBIX.

2. Peanu3oBaTh NPOTOKOJIMPOBAHME — >KypHaN H3MEHEHUU. J[OKHBI ObITH
peanu3oBaHbl (YHKIIMK oTKaTa u3MeHeHul bJl (Takux kak nmoOaBiieHue, yaalieHue,
U3MEHEeHHe 3amucu). Jlas 3Toro  opraHuzoBaTh  CHELUANbHYIO  (GoOpMYy,
IIO3BOJISIFOIIYHO OCYIECTBIIATD:

* "OTkaT Ha3an" — OTKAT HaszajJ Ha OJHO M3MEHEHHE B 0Oaze (He
AKTHBEH, €CJIM He OBUI0O M3MEHCHWH WM BBIINOJHEHBI BCE OTKATHI
Hazan);

* "Otkar Bnepen" — OTKaT BIEpPE HA OJTHO W3MEHEHHE (MOKET
ObITh HEe akTHBeH). He 3a0yabTe npounaexcuponats Tadauiyy MENU.
Brinonnenue 00s3aTenbHBIX MYHKTOB = 55%0

Bonyc (+ 15%): npenycMoTpeTh, 4TO MPU aBApPUWHOM 3aBEPIICHUHU IPOTPAMMBbI,
CYILIIECTBYET BO3MOYKHOCTh BOCCTAHOBJICHUS BCEHl IIEMTOYKHU OTKATa, U JIUIIb TOJIBKO
npu "HopMajdbHOM'" 3aBeplIeHUH pPabOThI € MPOrpaMMoON Iemo4yka oOTKaTa
OOHyJIeTCs (17151 TOTO UCTIONB3YHTE MAaKPOCHI).

Bonyc (+ 30%): PeanuzoBaTh nporeaypa moucka AJis ri1aBHOM (POPMBI.
"ITouck" - COAEPKUT CIICTYIOMINUE MOAMYHKTHI ((DYHKITUN):
1. "[Tapametprl" - BeImaeTcs (opma, coAcpKallde IMEePEeUeHb HE

MeHee 3X KoAoBbIX noJie (roosie, u3 Tabnuisl AUTO). Ipu BeiGope mro60ro
U3 9TUX MIYHKTOB BBIJIAETCS MEPEUEHb BO3MOXKHBIX 3HAUCHHH, KOTOPBIA MOXKET
OPUHSATH TaHHOE KOAOBOE MOJie (BhIMAAAIONINA CIMCOK 3HAYEHUW U3 menu). Y
3HaUYEHWH MOTYT OBITh CBOM TIOJI3HAYCHHUS, T[OATOMY HEOOXOIUMO
OpraHu30BaTh PEKYPCUBHYIO (WM IUKIWYECKYIO) TIPOLEeaypy o0Xo/1a aepeBa
3Ha4YeHUH (CIoBaps NaHHBIX) — T.€. ISl KaXJOTO IMOJSI BHIBOJUTH HE TOJBKO
ero 3HaueHus, Ho u noa3HadeHusa. ¥ BCEX JIOJDKHO BBITh KOJIOBOE
I[TIOJIE "MAPKA TPAHCITIOPTHOI'O CPEACTBA".

IIpu BbIOOpPE 3HAUYE€HMI, 3aHOCUTH HUX B CTPOKY I[IOMCKa, THUMA: <KO/I.
nosie>=<3Hauenue> AND

2. "Ctpoka moucka" - BBIBOJUT Ha JKpPaH COJIEPKUMOE CTPOKH
MOUCKA.

3. "OYUCTUTH CTPOKY MOUCKA" - OOHYJISIET CTPOKY MOKCKA.

4, "HaiiTn" — mouck 3anuceid B Tabiuile auto B COOTBETCTBUU CO

CTpOKOﬁ IIOHMCKa, €CJIN CTPOKA ITIOMCKA I1yCTa, TO BBIBOAATCA BCC 3aIIMCH.
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Bce nosnst, KoTopble UCTIONB3YETCs AJIs MOMCKA, JOJKHBI ObITh paclin(pOBaHbl.

IIpuem padoThI

[IpyeM npoOUCXOOUT MpU HaaMuuu O(opMiIeHHOro ordeta M padotatouieil B/,
co3aHHoM B cpene MS Access.

Bonpocsl

Hazosute ocHoBHbie PpyHkiuu CYB/I.

Kakue ObIBarOT SI36IKM B3auUMOACUCTBUS ¢ BJ]?

UYrto Takoe TpaH3aKIus?

UYrto Takoe KypHanu3anus?

UTo moHMMAETCS MO/l MOHATUEM «IETOCTHOCTH b/[»?
Kaxkue OpiBaroT Buibl cO0eB? OxapakTepu3ynTe ux.

N o o bk wbN PR

Urto takoe nporokon WAL?
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JlaGopaTopnasi padora Ne/

Tema: MoAACPIKKa TCMIIOPAJIbHOCTHU U3MCHACMBIX TaHHBIX.

Henab: HanMcaHue NporpaMMHOro UHTEp(eiica I XpaHEeHUs] U3MEHEHUN JaHHBIX
B b/l 1 opranusanuu nocTyna K HUM.

HaBbiku U yMeHHUsi: TPOTOKOJIMPOBAHUE U paboTa ¢ U3MEHEHHMSIMU KOpPTEXEH B

BJI.

3amanue Ha JJabopaTopHyio padoty Ne/

Oobs13aTe1bHAA YACTh

Peann3oBath BO3MOXHOCTh TPOCMATPUBATH COACPKUMOE 0Oa3bl auto Ha 3aJaHHYIO
naaty s ogHoro mons. s atoro mopaboTaTh HMporpaMmy MpPOTOKOJIHPOBAHUS
(71.p.Ne4), noGaBUB MYHKTHI:

1. "Ilepexon Ha 3a1aHHYIO 1aTy" — BBIBOJIATCS TOJILKO T€ JIaHHBIE B Oase,
KOTOpBI€ ObUIH aKTyaJbHbI Ha 33JJaHHYIO 1aTy(BBIBOJUTCS 3aIIpOC HA BBOJ 1aThI);

2. "[Tepexon Ha TEKyUIyIO 1aTy' — aHAJOTUYHO II.1, TOJBKO Ha TEKYIYIO
JaTy BpEMs.

B nporpamme 107KHBI OBITh OOBSBICHBI 2 TIEPEMEHHBIX: TEKYIas AaTa ¥ 3a1aHHas
nata. [Ipu 3amycke mporpamMMmbl CIpaliuBaeTcs TeKylnas jgara (10 yMOJYaHHUIO
JeHCTBUTENIbHAS TeKyInas jnata). Ha skpaHe mo/mkHA 0TOOpaXkaThCsl TEKyIas gaTa
W 3aJjaHHas jgata (1o yMOJIYaHHUIO paBHA TEKYIIEH J1aTe).

[Tpouemypa moucka HIIET JaHHBIC YAOBICTBOPSIONICE 3aJlaHHOMY YCJIOBHIO U
aKTyaJIbHBIC Ha JaTy, YKa3aHHYIO B IEPEMEHHOM, CoJIep Kalllei 3aJaHHYIO JIaTy.
[Tpu oTkaTe Ha 3aJaHHYIO JIaTy JIOCTYIICH JIUIIb IPOCMOTP Oa3bl M MOUCK.
Brmmonuenne o0s3arenpHoro 3aganus = 55%

Bonyc (+ 45%): PeanuzoBaTh BO3MOXKHOCTH MPOCMATPUBATH COAEPKUMOE 0a3bl
AUTO na 3aaHHyI0 JaTy JJIs BCEeX IMOJIeH Oa3bl.

IIpuem padoTbI

[Ipuem mpoucxonut mpu Hamuuuu odopmieHHoro ordeta W pabotaromeit B/,
co3aHHoM B cpene MS Access.

Bompocel k 5-0#1 (3akmtounTenbHas JI/p AN OpakTHKyma ¢ cpemnoir MS Access)
COCTAaBIICHBI U3 BOMIPOCOB K MPEABIIYIINM JIA0OPaTOPHBIM paboTam.

Bomnpocsl

Yto Takoe Oaza JaHHBIX?

Yto Takoe cucTteMa 6a3 JaHHBIX?

Uro Takoe cucTeMa ynpaBieHus: 6azaMu TaHHBIX?
OcHOBHOC Ha3HAUYCHUE?

OcnoBubIe KoOMITIOHEHTHI CYBJ1?

ok wdPE

Uro noapazymenaet nousrue adbcrparuposanue B CYB/]?
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7 Kakue cymecTByrOT ypoBHH a0CTPaKIMH B CTPYKTYPHBIX TaHHBIX?

8. Onummre ypoBeHb MPEACTABICHUS

9 OnummuTe KOHIENTYaIbHBINH YPOBECHb

10. Onwumute HhU3NYECKHil ypOBEHb

11. Bunnl cesaseit

12. Urto Takoe oTHommeHUE (Tabnuia) B pessuuoaHon moaenu CYB?

13. Uto Takoe nomen B pensuronnon moaenu CYBJI?

14. Uro Takoe arpudyt (mosie) B pessiuonHoit moaenu CYB/]?

15. Uto Takoe KapTex (XpaHMMas 3alyChb) B PEISIIMOHHOW MOJIEIH
CYBA?

16. Uto Takoe mepBUUHBIN KITI0Y?

17. Yto Takoe NOTCHIMAILHBIN KITF0Y?

18. Yrto Takoe BHEIIHUH KI104?

19. Uto takoe SQL, Haznauenue si3pika SQL?

20. Hasnauenue komannsl SELECT?

21. Urto Takoe BHEIIHEE U BHyTpeHHee OOBEAUHEHUE, YeM
OTJIMYAIOTCS?

22. Uto Takoe JieBoe, MpaBoe U MOJTHOE 0O0beauHEHEe?

23. UTto Takoe mepeKkpecTHbIN 3armpoc?

24. Kax npumMenuTs arperatuyro GpyHKuuo?

25. st wero B ctanaapt SQL2 Oblmn BBeIeHBI 00BEAMHEHNUS?

26. Uewm otimmyaetcs ucnonb3oBanne WHERE ot HAVING?

217. Uewm otimuaetcst ucnosibzoBanue DISTINCT ot rpynmupoBku?

28. Ha xakue yactu MOXkHO pa3faenuTh A3blk SQL, Kakhue KOMaHIbl UM
COOTBETCTBYIOT?

29. Uto Takoe MexaHW3M OJIOKMPOBKH, KakOoW ObIBaeT MEXaHH3M
OJIOKMPOBKU?

30. Kakue cymecTBylOT BapuaHThI IS CO3/JaHMS HMHJIEKCa Yy TMOJA B
Tadnuie?

31. JIi1s1 9ero uCnoJib3yrTCsS HHACKCHI?

32. Kak OOHOBHTP HECKOJBKO TOJICH IS HECKOJIbKUX KOpTEeXen
TaOJIMIIBI OJHUM 3aIIPOCOM?

33. Yrto onpenenser kimoueBoe ciaoBo Constraint?

34, Yto Takoe VBA?

35. MoOXHO 1M BBINIOJHUTH J0OaBJICHHWE JaHHBIX 0€3 YKa3aHUA

Ha3BaHUs MOJIeH, B KOTOpblEe NOOABIIAIOTCS 3HA4YeHUsA? (IOYEMY HEJNb3sl WM Kak
MOYHO)

36. Hns  dvero HeoOxoaMMa OJOKMpPOBKAa, Kakue KOH(QIMKTHBIE
CUTYallUd MOTYT BO3HUKATh IPU OTCYTCTBHM OJOKHMPOBOK, KaKMe MYTH BBIXOJA W3
3TUX CUTyalun?

37. Yem ornnyaercss OJIOKMPOBKAa HAa YpPOBHE 3amucei OT OJIOKHMPOBKH
Ha YpOBHE CTpaHuIl?

38. Ha3zosute ocnoBuble Gpynkimu CYB/I.

39. Kaxkwe ObIBaroT si3bIKU B3auMopercTBus ¢ b1?

40. Yro Takoe TpaH3aKuua?

41. UYro Takoe xKypHanIu3auus?
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42. Yto moHUMAETCs MO IOHSATHEM «IIEJIOCTHOCTHh bJ[»?
43. Kakue Ob1BatoT BubI c60eB? OXapakTepu3ynTe ux.
44. Urto takoe npotokos WAL?

JlabopaTopHasi paGota Ne8

Tema: CYB/] PostgreSQL, HETprBHaNbHBIE BO3MOXKHOCTH.

Hean: nozHakomuthes ¢ uHTepdeiicom B3aumojercTeus ¢ PostgreSQL, a taxxe
Hay4YUTHCS IPUMEHATh HEKOTOPBIE HETPUBHAIIbHBIE BO3MOKHOCTH CYDB/I.

HaBbikn u ymeHusi: pabota ¢ psql, co3nanue OOBEKTHO-PEISIMOHHBIX CBSI3EH,
UCIIOJIb30BaHUE  OTPAaHMYECHUNW B TabIWIaX, KCIOJb30BAHUE  MACCHBOB,
UCIIOJIb30BaHME TIOCIeIoBaTeIbHOCTEH, backup u restore B/I.

Teopernyeckuii 6a3uc
3nakomcTBO ¢ PostgreSQL

PostgreSQL — 00bekTHO-peNsIIIMOHHAs CHCTeMa YIpaBieHHs 0a3aMu JaHHBIX
(OPCYBU), pa3paboTka koTopod B pa3inuuHbix Qopmax Beaercs ¢ 1977 ropa.
PaGota navanace c¢ npoekta Ingres B Kanmudopuuiickom ynusepcurere (bepxin).
3arem mnpoekT Ingres ObUT TMepeBeeH Ha KOMMEPUYECKYI0 pa3paboTKy B
kopropaiiuu Relational Technologies/Ingres.

B 1986 romy npyras rpymma, KOTopyr Bosriabisul Maiikn CroyHOpeiikep
(Michael Stonebraker) u3 bepknu, mpomomkwia paboty Haa Ingres u co3mana
00BEKTHO-PEIIAIIMOHHY O CYBI Postgres. B 1996 rogy  u3-3a
YCOBEPIICHCTBOBAHUS TaKeTa M Tepexofa Ha pPaclpoOCTPAHEHHWE C OTKPBHITHIMU
UCXOAHBIMH TEKCTaMH ObUIO MPUHATO HOBoe Ha3BaHue — PostgreSQL (B Teuenue
HEMPOJODKUTEIBHOTO BPEMEHM KCIOJIBL30BajOCh Ha3BaHue Postgres95). B
HacTosmiee BpeMs Haa mnpoektoMm PostgreSQL axtuBHO paboraeT Tpynmna
pa3pabOTYMKOB CO BCErO MUPA.

PostgreSQL cumtaercs camoii coBepuienHod CVYDB/I, pacmpoctpanseMoil Ha
YCIOBUSIX OTKPBITBIX HCXOJHBIX TEKCTOB. B PostgreSQL peannzoBaHbl MHOTHE
BO3MOXKHOCTH,  TPAJAMIMOHHO  BCTpPEYaBIIMECS  TOJBKO B  MacCIITAOHBIX
koMmMmepueckux npoaykrax. [Ipoekt PostgreSQL pacnpocTpaHsieTcss Ha YCIOBUSAX
OTKPBITBIX UCXOJIHBIX TEKCTOB.

ITo nanubiM MHOTHX TecTOB npoBoAUMBIX 1t CYBJ[ PostgreSQL He 3HaunTEnbHO
ycTynaet 1no cBoer npousBoaurenbHoctu Oracle (oxono 15%). Ilpu 3ToM ogHa u3
cambix Oompmux b/l B mupe — BJI Yahoo (B 2008 roxy o6bem CYBJl cocraBisia
nBa merabaita) padortaer Ha momuduimpoBannoi Bepcuu CYBJl PostgreSQL.
OnHO W3 caMbIX KPYIHBIX U3MEHEHUMN: OpHEHTAlMsl Ha MOKOJIOHOYHOE XpaHEHUE
BMECTO TPAAUIIMOHHOTO MOCTPOYHOTO, YTO 3aMeJJIsieT 3alucChb Ha JAUCK, HO
o0ecrnieurBaeT YUYy CKOPOCTh JOCTYMAa K JAaHHBIM JIJISl aHAIUTUYECKUX 1IeJICH.
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O0bexTHO-pesissuuonnas CYB/]

PostgreSQL oTHOCHUTCS K KaTeropuu 0OBEKTHO-PENISILIMOHHBIX CUCTEM YIIPaBICHUS
6azamu  panueix (OPCYBJM). Mopnens OPCYB]J] mnpexacraBiasier coOoit
YCOBEPIIECHCTBOBaHUE 0oJjiee TPAAUIIMOHHON MOJEIHU PENSIMOHHOW CHCTEMBI
ynpasnenus 6azamu nanubix (PCYB/). B PCYB/l noruyecku cBsi3aHHBIE TaHHbBIE
XpaHATCS B JBYMEPHBIX CTPYKTypax, Ha3blBaeMbIX TaOmunamu. JlaHHBIE MOTYT
COCTOSITh M3 DJIEMEHTOB, OTHOCSIIUXCS K Pa3iNYHBIM CTaHJAPTHBIM THIIAM —
Lelble M BEIIECTBEHHbIE YMCJA, CUMBOJBI, CTPOKH, Jara/Bpemsa. B Ttabmuie
AJIEMEHTHI JJAHHBIX 00pa3yloT «PEHIETKY» U3 CTONOOB (TI0JIei) U CTPOK (3amuceil).
OpHoii W3 TJHaBHBIX OCOOEHHOCTEW pPENSIIIMOHHOM MOJENu SBJISETCS ee
KOHIIETITYaJIbHAsT TPOCTOTA, MPUYEM 3TO MOXET CYHTAThCS KaK €€ TJIaBHBIM
JOCTOMHCTBOM, TaK M TJIABHBIM HEJIOCTATKOM.

O6bexTHO-pensiiuonHast  cnenuduka PostgreSQL  fgomonHseT TpagulMOHHYIO
PENALMOHHYIO0 MOJIENTb JaHHBIX MHOTOYNCIICHHBIMH YCOBEPIIEHCTBOBaHUAMHU. K mx
YHCITy OTHOCUTCS TIOJJICPKKA MAaCCHBOB (XpaHEHHS HECKOJIBKUX JJIEMEHTOB B
OJIHOM TIOJI€), HacjeJOBaHMUsS (CBsI3ed THIA «IPEJOK— TOTOMOK» MEXIY
Tabmuramu) u GyHKIUN (TIPOrpaMMHBIX METOJIOB, BRI3BIBAEMbIX KoMaHaamu SQL).
B PostgreSQL Takke mpeaycMOTpeHbI BO3MOXXHOCTH PACITUPEHUST THUTIOB JTAHHBIX
Y FCTIOJIB30BAHUS MTPOLIEYPHBIX SI3BIKOB.

BcnencrBue 00bEeKTHO-PENSIIMOHHON OpHEHTAalUU TaOJUIbl MHOTJA Ha3bIBAKOTCS
KJaccaMM, a 3alliCU U TMOJIsI MOTYT COOTBETCTBEHHO MMEHOBAThCS HK3EMILIIpaMu
(instances) u arpubyTtamu (attributes).

SQL B PostgreSQL

Cuctema PostgreSQL, kak um OonbpmmHCTBO ceTeBbix CVYBJl, ocHoBana Ha
napagurMe «KiIueHT-cepBep». lLlenTpanbHoe wmecto B PostgreSQL 3aHumaet
npolecc postmaster, NpeaHa3HAYEHHBIM HE ISl OPSIMOTO B3aMMOJEHUCTBHS C
MoJib30BaTeNieM, a i OOCTY>KMBAaHUS TMOJKIIOYEHUNH CO CTOPOHBI Pa3TUUYHBIX
KJIMEHTOB.

CymiecTByeT HECKOJIBKO MHTEp(EcOoB, depe3 KOTOphIe KIMEHT MOJKII0YAeTCS K
mporeccy postmaster. B mpumepax 3Toil KHUTH HCTHONB3yeTcss psql — camblid
YHUBEPCAIbHBIN W JOCTYIIHBIM KJIWMEHT, BXOJSAIIMHA B KOMIUIEKT IIOCTaBKH
PostgreSQL. Knuent psql paboraer B pesxkxumMe KOMaHAHONU CTPOKH.

B psql cymectByet nBa cioco6a BBO/Ia ¥ UCIIOJIHEHUS 3aIIPOCOB: B MHTEPAKTUBHOM
pexuMe 3amnpochl OOBIYHO BBOJSITCS HEMOCPEJICTBEHHO B MpPHUIJIAlICHUU
KOMaH/JIHOM cTpOoKH; koMaHaa psql \i unraer ¢aitr TokaapHON (ailloBOi CUCTEMBI
Y UCIIOJB3YET €0 CONEP)KUMOE B KAUYECTBE BXOJHBIX JIAHHBIX.

Bce SQL komaHAbl IPUHATO 3aMUCHIBATH B BEPXHEM PErUCTpE, a UMEHa TalJIuIl,
noJiel (¥ T.J.) B HIDKHEM peructpe. Ecnu HeoOxoaumo 3amucaTh UMs TaOJIHIIHI B
BEpXHEM (MJIM CMEIIAHHOM) PETHCTpPE, TO HEOOXOAUMO Ha3BaHUE 3aKIIOYHUTH B
JIBOMHBIC KaBBIUKU. ITO CBSI3aHO C TEM, YTO Mepej pa3dopoM CTPOKH 3ampoca
cepBep postgresql mepeBoaUT BeCh 3ampoc B HIDKHHIM peructp. s Toro, 4yToObI
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COOOIIUTh CEpPBEpPY, UTO UMS TaOJUIbI, CXEMbI, MOJs (WIM JPyroe) He HaI0
MEPEBOAUTH B HUKHHUI PETUCTP — CIY’KAT ABOMHBIC KaBbIUKU. CYIIECTBYET TaKKe
BO3MOKHOCTh CO3/1aBaTh 00beKThl B/ ¢ MeHaMu, KOTOpbIE SABJISIIOTCS KIIFOUEBBIMHU
cmoBamu SQL. g sToro Takxke HEOOXOIMMO 3aKIIOYNATh Ha3BaHUE OOBEKTA B
oOpamJisronue JBONHbIE KaBbIUKH, KaK 3TO MOKa3aHo B mpumepe 6.1

JIns uHTepakTUBHOW pabOTHI ¢ 0a30ii B OKOHHOM pEXUME B MaKeT MOCTaBKHU
PostgreSQL Bxonut ytunura PgAdmin.

IIpumep 6.1:
Co3nanue OTHOLIECHMS TPYIIIIBL:
CREATE TABLE "'group”
(
"name"" text,
num integer,
"Fio" text

);

Orpannyenusi B Ta0aMax

Panee Hamu yxe OBLTM pacCMOTPEHBI HEKOTOPBIE OTPAHUUYEHHMSI, UCIIOIb3yEeMbIE B
cpene MS Access. Tenepbp paccMOTpUM OTpaHUYEHUS, HUCIIOIB30BAHUE KOTOPBIX
npeaoctaiisieT HaMm PostgreSQL.

Orpanudenue (constraint) mpeacTaBisieT co00H 0coObI aTpuOyT TaOIHUIIHI,
KOTOPBIM yCTaHABIMBAET KPUTEPUU TOMYCTUMOCTH HJII COJAEPKUMOTO €€ IOJeH.
CobOmroienrie  3TUX TPaBWJI [OMOTaeT TNPENOTBPATUTH 3aloOJIHEHHE 0asbl
OIIMOOYHBIMYU WM HETIOAXOASIINMU JTaHHBIMHU.

dopMaT yCTAHOBKH OTPAHUYCHUH CJICAYIOIIUN:

[ CONSTRAINT oepanuyenue |

{ NOT NULL | UNIQUE | PRIMARY KEY | DEFAULT 3nauenue | CHECK (
yenosue ) |

REFERENCES mab6nuya [ (nozre) |

[ MATCH FULL | MATCH PARTIAL ]

[ ON DELETE onepayus |

[ ON UPDATE onepayus |

[ DEFERRABLE | NOT DEFERRABLE ]

[ INITIALLY DEFERRED | INITIALLY IMMEDIATE ] }

Onpenenenue cinenyer B komaHae CREATE TABLE cpasy xe 3a TuUnom
OTPAaHUYMBAEMOTO TIOJISI M MPENIIECTBYET 3aliTOW, OTAENSIONENd €ero oT
cinenytorero monsa. OrpaHWYeHHss MOTYT YCTAaHABIWMBATBCS IS JIEOOOTO
konuyecTtBa mnoneit, a kmoueBoe cioBo CONSTRAINT wu uaentudukartop
OrpaHUYEHUE HE 00s3aTEIbHBI.

CymecTByeT mecTb THUNOB OIPAHWYEHHUM MOJIEHM, 3aJaBacMbIX IPU TOMOILIU
CIELUANIbHBIX KIIOYEBBIX cJIOB. HekoTophle M3 HUX KOCBEHHO YCTaHABIIMBAIOTCS
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IIpU CO3JAHMM OTPAHUYEHUM Apyroro tuma. HekoTopsle U3 TUIIOB OrpaHUYECHUN
noJieil mepeunciieHsl Huxke (0osiee moapoOHo [6]):

. NOT NULL. Ilome He Moxker coaepxkarTh rncepno3zHaueHne NULL.
Orpannuenue NOT NULL »skBuBanentHo orpanunuennro CHECK (mone NOT
NULL).

. UNIQUE. Ilone He MOXKET coaepKaTh IMOBTOPSIOLINECS 3HAYCHUS.
Cnenyer yuutbiBaTh, 4TO orpanndueHue UNIQUE nomyckaer MHOroOkKpaTHOE
BxoxaeHue ncesnozHaueHuit NULL, nockonbky dopmansno NULL He coBnagaer
HU C KaKUM JIPYTUM 3HAYCHUEM.

. PRIMARY KEY. ABTOMaTM4eckd YyCTAHABIMBAET OrPAHUYECHUS
UNIQUE u NOT NULL, a nng 3aaHHOTO MOJs co3faercs MHAeKC. B Tabmuie
MOXET YCTAaHABIUBATHCS TOJIBKO OJJHO OIPAHUYEHHUE IEPBUYHOTO KITHOYA.

. DEFAULT 3Hauenue. IlponylieHHblE 3HAY€HHUs MO 3aMEHSIOTCS
3aJJaHHOM BEJIMYMHON. 3HAYEHUE IO YMOJYAHUIO JOJDKHO OTHOCHUTBCA K THUITY
JAHHBIX, COOTBETCTBYylomeMy Tumy nons. B PostgreSQL 7.1.Xx 3HaueHune 1o
YMOJITYaHUIO HE MOXKET 33/1aBaThCsl MPU MOMOIIIH MOo3ampoca.

. CHECK ycnosue. Komanga INSERT wmu UPDATE nns 3anucu
3aBEpIIAETCSl YCIEIIHO JUIIb MPHU BBINOJHEHUU 3aJaHHOTO YCJIOBUS (BBIPAKEHUS,
BO3BpalAIONIEr0 JIOTHYECKUM pe3ynbTar). [Ipu ycTaHOBKE OTrpaHWYEHHUs] MOJIS B
cekiun CHECK Moxer wucnonb30BaThCs TOJABKO TOJIE, JJISI  KOTOPOTO
YCTaHABIIMBAETCSI OTPAHUYCHHUE.

. REFERENCES. D10 orpaHnyeHHe COCTOUT W3 HECKOJBKHUX CEKIIUH,

koTopbie nepeunciieHsl Hke. 0 REFERENCES rtabnuna [ ( mose ) |. Bxogusie
3HAQ4YEHUS] OTPAHUYMBAEMOTO IOJSI CPABHUBAKOTCS CO 3HAYEHUSAMH JAPYroro moiis B
3aaHHON Tabnume. Ecnu coBmageHuss orcyrcTByroT, komanmaa INSERT wam
UPDATE 3aBepmaercs Heyaaueil. Ecinu mapameTp moljie HE yKas3aH, MpPOBEpKa
BbINOJIHSIETCA 10 nepBuyHOMY Kitouy. Orpannuenne REFERENCES noxoxe Ha
orpannuenue tabnunbl FOREIGN KEY, onucanHoe B ciaeayromieM MyHKTE 3TOTO
nonpasaena. JlelicTBUTeTbHO, MEXKTy STUMH OTPAaHUYEHUSIMHA €CTh MHOTO OOIIIEro.
o ON DELETE omnepauus. Ilpu Beimonnenun koManasl DELETE nns 3aganHoM
TAOJIUIIBI C OTPAHIMYMBAEMBIM TIOJIEM BBITIOJTHSAETCS OJHA U3 CICIYIONINX ONEpaIlyii:
NO ACTION (ecnu ynaneHue NPUBOAUT K HAPYUIEHHUIO IEIOCTHOCTH CCBUIOK,
MIPOUCXOIUT OIINOKA; UCIIONB3YETCs MO YMOJTYaHHIO, €CIIA OTepalvs He yKa3aHa),
RESTRICT (ananoruuno NO ACTION), CASCADE (ynaneHue BcexX 3amucen,
coJepKallluX cCchUIKM Ha ynansemyto 3anuch), SET NULL (moxnsi, comepxarniue
CCBUIKM Ha yJalsieMyl0 3amuch, 3aMmeHsitorcst ncepao3HadeHusamu NULL), SET
DEFAULT (mosnsim, comepsKallliM CCBhUIKH Ha YJaJsieMyl0 3allHiCh, IPUCBANBACTCA
3HAYEHHUE IO YMOJTYAHUIO).
o ON UPDATE omnepanus. [Ipu Beinonnenun koManasl UPDATE nnsa 3aganHoin
TaOJIUIBI BBIMOJIHAETCS OJIHA W3 Olepaluid, omucaHHbIX Bbimie. [lo ymomuanuto
ucnons3zyercs 3HaueHne NO ACTION. Ecnu BoiOpana onepanus CASCADE, Bce
3alUCH, COJIepXKAIIUe CChUIKM Ha OOHOBIISIEMYIO 3alUCh, OOHOBIISIOTCS HOBBIM
3HaueHueM (BMecTo yaaneHus, kak B ciiydae ¢ ON DELETE CASCADE).
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B orpannuenusix Tabaul, B OTIMYKE OT OTPaHUYEHUN IOJEH, MOTYT y4acTBOBAaTh
cpa3y HECKOJbKO mojei Ta0auibl. CHHTaKCUC OTPAaHUYCHUS TaOTHUIIb:

[ CONSTRAINT oecpanuuenue |

{ UNIQUE (none [....]) |

PRIMARY KEY (none [. ...] ) |

CHECK ( ycnosue) |

FOREIGN KEY (noze[. ... ])

REFERENCES ma6nuya [ (noze [.]) ]

[ MATCH FULL | MATCH PARTIAL ]

[ ON DELETE onepayus |

[ ON UPDATE onepayus |

[ DEFERRABLE | NOT DEFERRABLE ]

[ INITIALLY DEFERRED | INITIALLY IMMEDIATE ]

Cexkmmuss CONSTRAINT  orpanuuyeHue omnpeaenser HeoOs3aTelbHOE — HMS.
OrpaHuyeHusIM PEKOMEHJIYeTCsl TMPUCBAWBAThH COJEpPKATEIbHbIE HMEHAa BMECTO
aBTOMATHUYECKH CT€HEPUPOBAHHBIX HMMEH, HE HECYIIMX HHUKAKOW IOJIE3HOU
uHpopmarmu. B Oynymiem uMs TakkKe MOXKET NPUTOAMTHCS W IS YJAJCHHS
OTrpaHUYCHHUS.

B nmpumepe 6.2 nepBoe orpanudenue, pkey, otnocurcs k tunny PRIMARY KEY u
YCTaHABJIMBAETCS JJI TaOIHIIBI 1O MO0 isbn. OHO MPaKTUYECKH HE OTIIMYAETCSA OT
orpanndyeHus PRIMARY KEY mis moss, HOCKOJbKY CIHCOK B JJAaHHOM IpUMeEpe
COCTOMT BCETO U3 OJHOTO MOJIA.

Ipumep 6.2:

Hcnonp3oBanne orpaHMueHHON TaOJIUIIBI:

CREATE TABLE editions

(isbn text, bookid integer, edition integer, publisherid integer, publication

date, type char,

CONSTRAINT pkey PRIMARY KEY (isbn),

CONSTRAINT integrity CHECK (bookid IS NOT NULL  AND

edition IS NOT NULL).

CONSTRAINT book_exists FOREIGN KEY (book_id)
REFERENCES books (id) ON

DELETE CASCADE

ON UPDATE CASCADE):

Orpannuenue integrity rapantupyet, uro mois book id u edition He comepxat
niceBao3Hauenus NULL.

Haxkowner, orpanndenue book exists mpu momomu kouctpykimii FOREIGN KEY u
REFERENCES rapantupyer, uro 3nauenue moys book id Bctpewaercst B moine id
tabymibl books. bonee toro, mockoneky B cexknusx ON DELETE u ON ACTION
BcTpeuaercss kioueBoe ciioBo CASCADE, moObie monuduxanuu mons id B
tabnuiie books mpuBenyT K KaCKaJHBIM U3MEHEHUIM 3aruceit B Tabnuie editions, a
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MpU yaaJieHuH 3anucedl u3 Taldnuibl books OyayT yaalieHbl COOTBETCTBYIOIIUE
3anucu Tabnuibl editions.

JUis 3TUX oOrpaHWuYeHWd B 0a3e JaHHBIX AaBTOMATHYECKH CTPOUTCS WHIEKC
editions_pkey mo nomto isbn, a Takxe co3gaercs tpurrep. Muaekc obecnieunBaeT

BoinosiHeHUe orpannueHuss PRIMARY KEY, a tpurrep oTHOCUTCSI K OTpaHUYEHUIO
FOREIGN KEY.

Co3nanne 00beKTHO-PEJANMOHHBIX CBA3eH

B PostgreSQL moaaepkuBaeTcsi MEXaHW3M CO3JIaHUS OOBEKTHOPEISIIMOHHBIX
CBsI3€H, Ha3bpIBAaGMBIN HacjeJIOBaHHEM. TaliuIla MOXKET HAcliel0BaTh HEKOTOPHIC
aTpUOyTHl CBOMX TIOJICH OT OJHOW WJIM HECKOJbKHX JPYTUX TAOJHI, YTO MPUBOIUT
K CO3JIaHWIO0 OTHOIIECHUH THIA «IPEIOK— MOTOMOK». B pe3yibrare mponu3BOIHBIC
TaOIUIBI (CITOTOMKHY») 00JIQIAl0T TEMU K€ TMOJISIMU U OTPAaHUYCHUSMH, YTO U HX
0a30BbIe TAOIUIIBI (KITPEAKUY), @ TAKXKE JIOMOIHIIOTCS COOCTBEHHBIMU TOJISIMU.
[Tpu coctaBieHny 3ampoca K 6a30BOi Ta0IUIIE MOKHO TTOTPEOOBATH, YTOOBI 3aITPOC
IIPOM3BEIT BBIOOPKY TOJBKO M3 CaMOM TaOJIUIIBI MITH K€ MPOCMOTPEN KaK TabJIuILy,
TaKk ¥ €€ MPOU3BOJHBIC TaOmuIbl. C Apyroil CTOPOHBI, B PE3yJbTaThl 3ampoca K
IIPOU3BOHOM TaOJIHIIE HUKOTAa HE BKIIFOYAIOTCS 3alUCH U3 6a30BOM TaOJIHIIBI.
[TpousBonnas tabnuna co3gaercs komanaoir SQL CREATE TABLE, B kotopyto
Brirouyaercs ceknuga INHERITS. Ceknus coctout mn3 kirroueBoro ciioBa INHERITS
¥ UMeHH 0a30BO# TaOIMIIBI (MIUM HECKOJIBKUX TaOJIHUII).

CREATE TABLE npouzeoonas_mabauya onpedeneHue

INHERITS ( 6azoseas_mabauya [, ...] )

B »TOoM ompeneneHnn mnpous3BOAHAS TaOJIUIlA — HWMS CO3/1aBaeMOM TaOJIHIIbI,
OTpeNIeJICHHe — TIOJIHOE ONpeAcieHue TaOJIuIlbl CO BCEMH CTaHIAPTHBIMHU
cekiusiMu  komaHnel CREATE TABLE, a 06a3oBas tabnuiia — Tabiua,
CTPYKTypa KOTOpPOH HacleayeTcss HOBOM TaOmiuiel. JlomosHWTENbHBIE HMEHa
0a30BBIX TAOJINII MIEPEUNCIIIIOTCS Yepe3 3aIATYIO.

IIpumep 6.3:
Coznanve Hacnea0BaHMs 1Jis TaOuIbl B oT Ta0auist A:
CREATE TABLE b (b_text text) INHERITS

(a);

CBs13p 00X mojei 0a30BOM M MPOW3BOJHON TAONHII HE OTPAHMYMBACTCS YHCTO
KOCMETHYECKUMH ynoOcTBaMu. JlaHHBIE, 3aHECEHHBIE B MPOW3BOJHYIO TaOIUILY,
MPUCYTCTBYIOT U B POAUTENBCKONW Tabnuie. BrnpoueM, B poAUTENbCKOW TaOIuIe
BUJIHBI TOJBKO TPU YHACIIEIOBAaHHBIX MOJs. B 3ampoc k 6a30Boi Tabiauie MOKHO
BKJIIIOUNTH KIroueBoe cioBo ONLY, koropoe yka3pIBaeT, 4YTO JaHHBIC
MIPOU3BOIHBIX TAOJIUI] UCKITIOUAIOTCS U3 PE3YJILTATOB 3aMpoca.
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Caeayer Xopouo NOHUMATh, YTO JAHHbIE B JIeHCTBUTEIBHOCTH He 3aHOCATCH
B 0aszoByw Ta0imuy, a JIMIIb CTAHOBATCH BHAMMBIMHM B Hell Ojaromaps
OTHOLLIEHUIO HACJIeJOBAHUSI.

HacnenoBanne MoOXeT MNPUBOAUTH K BUIUMOMY HApPYIICHHIO OIpPaHUYEHUH.
Hanmpumep, 3HaueHue 1oJisg, [JIsI KOTOPOTO YCTAaHOBIIEHO OTIpaHUYEHUE
YHUKAJIbHOCTH, MOKET TOBTOPSATHCS B JAHHBIX IPOM3BOJIHBIX  TaOIUII.
[Ipumenenue HaciaeaoBaHUS TPeOyeT OCTOPONKHOCTH, MOCKOJBKY IPOU3BOAHAS
Tabynia GopMaJbHO HE HAapYIIAeT OrpaHUYEHUM, XOTd NpH BbIOOpKE U3 0a30BOM
Tabnuiel 0e3 kioueBoro cioBa ONLY MoxeT mokaszarhcsi 00paTHoOE.

MaccuBnbl

Ilons panHbix PostgreSQL BMECTO OTHENBHBIX BEIWYMH MOTYT COAEPXKATh
KOHCTPYKIIMM, Ha3blBaeMble MaccuBaMu. MaccuB caMm 1mo ceOe He SBIseTcs
CaMOCTOSITEIIbHBIM TUIIOM JIJAHHBIX, & JIMIIb PACHIUPSIET 000 APYroi TUI JaHHBIX
PostgreSQL.

UtoObl co3nmath mpocteiiiiee mosie-maccuB, BkIounTe B kKomaHay CREATE
TABLE mnapy xBagpaTHbIX CKOOOK mocie uMmeHu mnoisid. KaapaTHble CKOOKH
IIOKA3bIBAIOT, UYTO BMECTO OJHOI'O 3HAYEHUs B II0JI€ MOJKET XPAHUTHCS MACCUB
yKazaHHOro Tuma. JONMOJHUTENbHBIE  KBAJpaTHblE CKOOKH  OIpPENEsIOT
MHOT'OMEPHBIE MACCUBBI, TO €CTh «MAaCCUBBI MaCCUBOBY.

Ipumep 6.4:

COS,Z[&HI/IC Ta6JII/IHLI C IIOJIEM-MAaCCUBOM:

CREATE TABLE favorite_books (employee_id integer,
books text[]);

B PostgreSQL npenycMOTpeH cCHeUHabHBbIA CHHTAKCUC BCTABKU HECKOJIBKHUX
3HAUYEHUW B OJHO TMOJIe. DTOT CHMHTAKCUC OCHOBAaH Ha OMpPENENIEHUH MaCCHUBOB-
KOHCTAaHT.
O6o006menHas (popMa MacCBa-KOHCTAHTBI BBITJISIAT TaK:

" "mexkem" [, ...] }' -- MACCU8 CMpPOK

"Yuucno [, ...]}' -- YUCOBOU MACCUB
B »Tux mpumepax HMCHOJIb30BaHBI CTPOKOBHIE W YHWCIOBBIE MAacCCHBBI, HO TIOJIE
MOXKET OINPEACNAThCS KaK MAacCHB MPOM3BOJIBHOTO THMA (BKItouYas TUmbl boolean,
date u time). Kak nmpaBuio, ecnu 1151 OnMMCaHus BETUYUHBI B CKATSIPHOM KOHTEKCTE
JIOJIKHBI MCIIONIB30BATHCS anmocTpodbl (HampuMep, B CTPOKOBBIX KOHCTAaHTaX WITU
JAHHBIX THMa timestamp), B KOHTEKCTE MAacCHMBa dTa BEIMYMHA 3aKJIIOYACTCS B
KaBBIYKH. J[a)ke Mpu BCTaBKE OJTHOTO AJIEMEHTa MAaCCHUB 3aKJII04YaeTcsl B (pUrypHbIe
CKOOKH.

IMpumep 6.5:
BcraBka ¢ ucnonb3oBaHreM MacCUBOB-KOHCTAHT:
INSERT INTO favorite_books VALUES
(102, '{""The Hitchhiker\'s Guide to the Galaxy11”}');
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INSERT INTO favorite_books VALUES
(103, {""The Hobbit", ""Kitten. Squared''}");

[Ipu BBIOOpPKE U3 TMOJIA-MAaccHMBa BECh MacCHB BO3Bpallaerca B (Qopmare
KOHCTAHTBI.

[lonynsipHOCTH MACCUBOB B 3HAYUTEJILHON CTETIEHH 00YyCIOBIEHAa TEM (PaKTOM, 4TO
K OTJIEJIbHBIM RJIIEMEHTaM MO>XHO OOpamiarbcsi MpU MOMOIIM HUHIAEKCOB — LIEJbIX
YuCell, 3aKIIOYEHHBIX B CKOOKM M OMUCHIBAIOUIUX MO3UILIMI0 HCKOMOTO 3JIE€MEHTa B
MaccuBe. B oTinmume oT Takux SA3BIKOB NporpammupoBanus, kak C, B PostgreSQL
WHJIEKcaIlMs B MaccuBax HaunHaeTcs ¢ 1, a ve ¢ 0.

[Ipy ykazaHMM WHHAEKCA HECYIIECTBYIOIIEr0 3JEMEHTa MaccuBa BbIOOpKa
Bo3Bpamiaer NULL. OOGbuHO 111 00pabOOTKM TakUX CHUTyallMd HCIONb3YeTCs
koHcTpyknus IS NOT NULL.

IIpumep 6.6:

B5160p1<a N3 TIoJii-MacCuBa II0 HHIACKCY (JIJISI Ta6J'II/IIIBI, HOJIyTleHHOP'I n3
OPEIbLIYIINX IPUMEPOB):

SELECT books[2] FROM favorite_books;

Bepuer 2 ctpoku, ojHa U3 KOTOpbIX Oyner myctoi. s Toro, uToObl M30€XKaTh

3TOTO, HEe0OX0AUMO 100aBUTh ycioBue B cekiuto WHERE.
SELECT books[2] FROM favorite_books

WHERE books[2] IS NOT NULL;

B PostgreSQL Taxke NOIIEPKUBACTCS BO3MOXHOCTH CO3JIaHUS CPE30B IPHU
BbIOOpKE M3 MaccuBa. Cpe3 aHAJIOTMYEeH OOBIYHOMY OOpAICHHUIO K 3JIEMEHTaM I10
UHICKCY, HO OH OIIMChIBAET WHTepBaid 3HaueHuid. Cpe3 3amaercs mapoi
IICJIOYMCIICHHBIX MHJCKCOB, PAa3/CIICHHBIX JBOCTOYMEM M 3aKJIIOYCHHBIX B
KBa/IpaTHBIE CKOOKH.

Ipumep 6.7:
3ampoc cpesa ¢ IepBOro Mo BTOPOMl AIEMEHT (BKJIIOUUTENIBHO):

SELECT books[l:2] FROM favorite_books;

UtoObl y3HaTh KOJWYECTBO 3HAYCHHWH, XpaHAIIUXCSI B MAacCHUBE, CICAYyeT
BOCITOJTB30BaThCs (pyHKIHEH array dims().

ABTOMATH3aLMsI CTAHAAPTHBIX MPOLEAYP

B nmabGopatopHoii pabore OyayT pacCMOTPEHBl JBE€ KaTeropuu pacUIupeHui,
MO3BOJISIFOIIMX ABTOMATU3UPOBATh YaCTO BBINOJHIEMbIX onepanunii ¢ b/I:
MOCJIEA0BATEIbHOCTH U TPUTTEPHI.

1) ITocnenoBaTeIbHOCTH

[TocnenoBatenbHOCTRIO (sequence) B PostgreSQL HaspiBaeTcss 00BEKT 0Oa3bl
JAHHBIX,  KOTOPbIA  (haKTUYECKH  MpeACTaBisieT coOOW  aBTOMATUYECKHU
yBenmunBarouieecss umcno. B gpyrux CYDBJ/] nocnegoBaTelbHOCTH  4acTo
Ha3bIBalOTCS  cueTuyukaMu. [locienoBaTeNbHOCTh — ONpENENsieTcsl  TeKYIIUM
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YUCJIOBBIM 3HAYEHUEM U HAOOpPOM XapaKTEPUCTHUK, OMPEACISIONIUX aITOPUTM
aBTOMATUYECKOTO YBEIUYECHUS (MM YMEHBIIICHUS ) UCIIOJIb3YEMBbIX JIAaHHBIX.
Hapsany ¢ TtexkymuMm 3HaYeHUEM B ONPEICICHUE IOCIEA0BATEIBHOCTA TAaKKe
BKJIIOYAETCS MUHUMAJIBHOE 3HAYEHHE, MAKCHUMAaJbHOE 3HAYECHHUE W TMPHUPAIICHUE.
OObIYHO TmpuUpanieHue paBHO 1, HO OHO TaKXe MOXET OBITh JOOBIM IIEIBIM
YUCIIOM.

Ha mnpaktuke mnocnenoBaTeNbHOCTH HE PACCUMTAHbl Ha MPAMOM JOCTYN W3
nporpaMMbl. PaGoTa ¢ HUMM OCYIIECTBISIETCS 4Yepe3 CrHeluaibHble (YHKIIMU
PostgreSQL, npennazHayeHHble Il YBEIUYCHUS, TPUCBAMBAHUS WJIM TOJTYyYECHUSA
TEKYIIEro 3HAUYCHUS MOCIIEI0BATEIbHOCTH.

ITocnenoBarensHoctn co3natorcss komanaoil SQL CREATE SEQUENCE c
MOJIOKUTEIbHBIM WM OTPULATENBHBIM NpUpanieHueM. B »3Tom omnpeneneHuun
€JMHCTBEHHBIN 0053aTENIbHBIA TApaMeTp HOC1e008amMelbHOCHb ONPENENIeT UMS
CO3/1aBa€MOM MOCJIEI0BATEIILHOCTH. 3HayeHust MOCJIEI0BATEILHOCTH
NPEACTABISIOTCS THUIIOM integer, MO3TOMY MAaKCHUMaJlbHOE W MHUHHUMAJIbHOE
3HAYCHUS JOJDKHBI JIeKaTh B UHTEepBaie oT 2 147 483 647 no -2 147 483 647.
Cuntakcuc komanasl CREATE SEQUENCE:

CREATE SEQUENCE nocnedoeamenbHocms

[ INCREMENT npupawenue |

[ MINVALUE munumym |

[ MAXVALUE maxcumym |

[ START nauano |

[ CACHE xow |

[ CYCLE ]

Hwxe omnucanbpl HekoTophle HeoOs3aTenbHble cekuuu kKomaHasl CREATE
SEQUENCE (nioiHoe onucanue B [6]).

. INCREMENT npupamenue. YucioBoe HW3MEHEHHE TEKYIIETO
3HAYEHUs  MocjieAoBaTelbHOCTH.  OTpUIIATENIbHOE  NPHUPAIICHUE  CO3JaeT
yOBIBAIOIIYIO MOCJIEI0BATEIBHOCTD. [10 yMom4aHuio mpupaiieHue paBHo 1.

. MINVALUE wMuHUMYM. MuUHHManbHOE JOMYCTUMOE 3HAYEHHUE
MIOCJIEIOBATENBHOCTH.

. MAXVALUE wmakcumym. MakcumanbHOE JOIMYCTUMOE 3HAYEHUE
MIOCJIEIOBATENBHOCTH.

. START wavanmo. HawanpHoe 3Ha4YeHWE IIOCJIEAOBATEIBLHOCTH,
KOTOPBIM SBJISIETCA JIO00€ II€J10€ YHUCIO B HMHTEpPBAJIE MEXK]IY MUHUMAIbHBIM U
MAaKCHMAaJIbHbIM 3HAYCHUSIMH.

. CACHE xou. B03MOXHOCTh NpPEABAPUTEIBLHOIO BBIYUCICHUS U
XpAaHEHHsS] 3HAYCHUM IOCJIENOBATEIbHOCTH B MaMsATH. KammpoBaHue yCKOpseT
JOCTYIl K 4aCTO HCHOJIb3YEMBIM ITOCIEA0BATENBHOCTAM. MUHUMAIBHOE 3HAYEHHUE,
3a/laHHOE [0 YMOJIYaHHMIO, paBHO |; yBennueHne oObemMa KdIIa MPUBOJUT K
YBEJIIMYECHUIO YUCJIA KAIIUPYEMBbIX 3HAUCHUN.

. CYCLE. IIpm [OOCTHXKEHMH HWKHETO WJIM BEPXHEro IOopora
MOCJIEIOBATENBHOCTD MPOJOJKAET TEHEPUPOBATH HOBBIE 3HaUCHUS. B 3TOM Ccitydae
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OHa  MEePEeXOJAUT K  MHUHUMAJIbHOMY  3Ha4YeHUI0  (MJIsI  BO3pacTaroluX
MOCJIEIOBATENILHOCTEN) WM K MaKCUMaJbHOMY 3HA4YeHUIO (Uisl yOBbIBAIOLIMX
MOCJIeIOBATEILHOCTEH ).

K nocnenoBarensHocT MOXHO oOpatuthesi komanao SELECT, kak k Tabnuiie
WU TPEICTABICHUIO (XOTA Takash BO3MOXKHOCTh HCIOJB3YETCS OTHOCHUTEIHLHO
penko). Ilpu coctaBiaeHuu 3ampoca K MOCIEAOBATEIHLHOCTH B CIHUCKE BBIOOPKHU
BMECTO TMOJIEH YKa3bIBAIOTCS aTpUOYTHI MTOCTIEI0BATEILHOCTH.

Omnepanuu ¢ nMocae0BaTEIbHOCTIMHU:

. nextval('mocienoBaTeNbHOCTD') — YBEIMUYMBAET TEKYyIIee 3HAaYEHUE
MOCJIEJIOBATEIbHOCTH M BO3BPAIlaeT HOBOE;

. currval (' mocienoBaTenbHOCTD') — BO3BpAILAET 3HAUEHHUE, MOITYYEHHOE
npu nocienHeM Bei3oBe nextval. Eciu B Tekymiem ceaHce nextval He BbI3bIBaach,
TO currval He CMOXXeT BEpHYTh 3HaUCHUE;

. setval ('mocnenoBaTeNbHOCTD', N) — MPUCBAMBAET TEKYIIee 3HAUCHUE
MIOCJICIOBATEIBHOCTH, ~ CICAYIOIIMA  BBI3OB  nextval  BepHeET  3HAUYCHHE
n+tmapupanicHue;

. setval (' mocienoBaTenbHOCTD', N, b) — Takke MPUCBAUBAET TEKYIEe
3HaueHue mnocnenoBaTenbHocTU. Ecnmu Tperuit mapamerp (b) paBen false, To
CJIETYIOIUI BBI30B nextval BepHET n, nHadye — n+mpepaiieHue.

Ipumep 6.8:
COSI[aHI/Ie OTHOILICHUE C ABTOMAaTHUYCCKHU YBCIINYHUBAIOIITUMCA [IOJIEM
(HOCJ’IG,IIOB&TGJILHOCTL H€06XO,Z[I/IMO cO31aThb 3apaHee):

CREATE TABLE shipments (id integer DEFAULT
nextval('shipments_ship id_seq’) PRIMARY KEY,
customer_id integer, isbn text. ship_date timestamp);

IIpoctas ycrtanoBka orpannueHuss DEFAULT He rapaHTupyeT €ro npuMeHEHUS.
[Tonb3oBaTenb crnocoOeH BPYUHYIO 33a/1aTh JH000€ 3HAUYCHUE, YTO MOXKET IMPHUBECTH
K MMOTEHIIMAIbHOMY HapYIICHUIO YHUKAJILHOCTH B OynymieM. [[is mpenoTBpaiieHus
KOH(M)IUKTOB MOKHO BOCIIOJIB30BATHCS TPUTTEPOM.

2) Tpurrepsl
JIOBOJIBHO YacTo Tepe]; HEKOTOPBIMU COOBITHAMH SQL WM mociie HUX JOJDKHBI
BBITIOJIHATLCS OMNPEJICJICHHBIE ONEpallii — HapuMmep, MPOBEpKa JIOTHYECKOM

uenocTHocT  AaHHbIX. B PostgreSQL  mopaepkuBaroTcsi  HeCTaHAAPTHBIE
paciMpeHus, Ha3bIBaeMble TpUTTepamu (trigger) U yInpoIamimnue B3anMoIeHCTBHAE
NpUJIOKEeHHs! ¢ 0a30il JaHHbIX. Tpurrep ompenenser QPyHKIUIO, KOTOpas JOJKHA
BBITIONTHATHCS 70 WIM TIOCIIE HEKOTOPOW omepamuu ¢ 0a30i JaHHBIX. TpHrrepbl
peamm3yrorcsi Ha s3pike C, PL/pgSQL wmm mro6om apyrom (yHKIIMOHATEHOM
a3pike  (kpome SQL), koTopblid MOXKeT wucnoias3oBaThcsa B PostgreSQL  mns
onpeneneHust GPyHKIHM.

Tpurrep co3naercss Ha OCHOBE CylecTBywIIed QyHkuuu. Tpurrepsl MOryT
BbI3bIBaTh (DYHKIMU, HAITUCAHHBIEC HA JIIOOOM SI3bIKE, HO 33 OJIHUM UCKIIIOUCHUEM
(GyHKIMS HE MOXKET OBITh MOJHOCTHIO peain3oBana Ha SQL.
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CuHTakcuc onpeesaeHus TpUrrepa BeIMISIUT TaK:

CREATE TRIGGER mpueeep { BEFORE | AFTER } { cobvimue [ OR cobvimue | |}
ON mabauya

FOR EACH { ROW | STATEMENT }

EXECUTE PROCEDURE ¢yuxyus ( apeymenmor )

Huxe npuBoaATCsS KpaTKUE OMUCAHUS KOMIIOHEHTOB 3TOTO OMPEICIICHHUS.

. CREATE TRIGGER Ttpurrep. B aprymeHre Tpurrep yka3blBaeTcs
MPOU3BOJILHOE WMsI co37aBaeMoro Tpurrepa. Mmsi MoxeT coBmajgaTth ¢ MMEHEM
TpUITEPA, YKE CYIIECTBYIOLIEro B 0a3e JaHHBIX — IMPHU YCIOBUU, YTO ITOT TPUTTEP
YCTAHOBJICH ISl APYTOM TaOJIUIIBI.

. { BEFORE | AFTER }. KmoueBoe cioBo BEFORE o3nauaer, 4r.0
GyHKIMS JOJDKHA BBIMOJTHATHCS TIEpe] TOMBITKOW BBIMOJHEHUS] OIEpaIluH,
BKJIFOYAsi BCE BCTPOCHHBIC MPOBEPKU OTPAaHUUYCHUN JAHHBIX, pPeaIM3yeMble TPHU
BeinoyiHeHn koMaua INSERT u DELETE. KmoueBoe cioBo AFTER o3nauaer,
9TO (DYHKIIMS BBI3BIBACTCS MOCJIC 3aBEPIICHUS OTIEpaIlUH.

. { coowiTie [ OR cobwiTHE ... | }. CoObITHs SQL, moanepxuBaeMbic B
PostgreSQL. Tlpu nepednciieHMr HECKOIBKUX COOBITHH B KaueCcTBE pa3eiuTess
UCTIONB3yeTCs KitoueBoe ¢iioBo OR.

. ON Ttabmuma. Wmsa Ttabnuibl, MoauduKaius KOTOPOH 3aJaHHBIM
COOBITHEM MPUBOJUT K CpabaThIBAHUIO TPUTTEPA.

. FOR EACH { ROW | STATEMENT }. KitoueBoe cioBo, cieayroliee
3a koHCcTpykimeir FOR EACH wu omnpenenstoiiee KOJIUUECTBO BBHI3OBOB (YHKIIMHU
IpU HACTYIUICHUHM ykKazaHHoro coObiTus. KitoueBoe cmoBo ROW o3nHauaet, uto
(GyHKIMS BBI3BIBACTCS I Kakaod Momuduiupyemoi 3amucu. Ecim dyHkums
JIOJI’KHA BBI3BIBATHCS BCETO OJMH Pa3 JIJIsl BCEM KOMaH[IbI, UCIIOJIb3YETCSl KII0UEBOE
cinoBo STATEMENT.

. EXECUTE PROCEDURE ¢ynkiust (aprymentsl). MimMsi BbI3bIBaeMoOi

(GyHKIMHM apryMEeHTaMH.
Mexanusm orpanndyeHuii PostgreSQL mo3BossieT peaan3oBaTh NPOCTOE CPABHEHUE
JAHHBIX CO CTATUYECKHUMH 3HAYEHUSIMH, HO MHOT/Ia IPOBEPKA BXOAHBIX JTAHHBIX
JIOJI’KHA TIPOU3BOJUTHCS TIO0 O0JIee CIOKHBIM KPUTEPHUSIM. ITO TUIMUYHBIA MPUMEP
CUTYaIlld, B KOTOPOH yIO0OHO BOCIIOIH30BATHCSI TPUTTEPOM.

IIpumep 6.9:
COBZ[aHI/Ie TpUrrepa. CpaGaTHBaeT IIpH IIOIIBITKC BCTABUTH HUJIN 06HOBI/ITI> JaHHBIC
B Tabmuiy  shipments W  NOPUBOAUT K  BBIMONHEHUIO  (YHKIHUH
check_shipment_addition():
CREATE TRIGGER checkshipment

BEFORE INSERT OR UPDATE

ON shipments FOR EACH ROW

EXECUTE PROCEDURE check_shipment_addition();

VY nanenue Tpurrepa NnpouCcXouT ¢ MOMOIIbI0 KoMaH bl Drop Trigger:
DROP TRIGGER ums ON mabauya

63



Paborta ¢ Tpurrepamu mpeaMmeT ISl pacCMOTpPEHHUsSI B ClIAyIoel abopaTopHOit
pabore.

Hcnoab3zoBanne PgAdmin pis nepenoca bJ1

PgAdmin — cpexactBo, obecreunBaroiiee yAOOHBIH OKOHHBIA WHTEpQEic s
pabotel ¢ 0azamu nmaHHbIX 1 PostgreSQL. B nmannoili mabGopaTopHoit pabote
OyIyT paccMOTpeHbl omepanuu co3fgaHust backup-a (dump-a) 6a3bl 1aHHBIX, a
TaK)KE €€ BOCCTAHOBJICHHS — JTH OMNEpalMd HEOOXOJUMO HCIOIh30BaTh MpU
nepenoce b/ ¢ ognoro cepsepa Ha apyroil. Jiis co3ganus backup-a:

1. 3anyctute PgAdmin u HacTpoiiTe noakmouenue k b/1.

2. 3arem, BblOepuTe BJl M BBI30OBUTE KOHTEKCTHOE MEHIO

Ha)KaTUEM MPaBOU KJIaBUIIK MbIIK U BeIOepuTe «Backup»(puc 6.1).

File Edit View Tools Help

P % &) c T

s (% g | ]

i ‘ 4 | Z - R 4

Object browser X || properties | statistics | Dependences | Depe

5 servers 2 B

=[] PostgreSQL Database Server 8.2 (localhost: 5432)
=-|=] Databases (2)

=2-0

Property I Value
Name dstu_dknt_releas

r QID 511972
% o Refiesh Owner postgres
z ACL

+

Lar  New Object »

& Tablespace pg_default
= 3) Sér Delete/Drop 9
8

Encoding UTF8

€ CREATE script Default schema public
#-€  Reports > Allow connections? Yes
B-€  Maintenance... Connected? Yes
=& System database? No

@ Restore... Comment
c2]

Pucynok 6.1 — Bei3oB Backup-a u3 kontekctaoro Mmesio bJ[ B PgAdmin
3. B mnosBuBmemcss okHe BbIOepuUTE TyTh K (ainy, B
KoTopoM OyzaeT coxpaneH backup, a Taxke (eciu 3TO HEOOXOIUMO)

npyrue Hactpoiku (puc 6.2) u Haxxmute «OK»
= Backup Database dstu_dknt_release I =] 4

Filename IC: \Documents and Settings\AamuHmcTpaTop IZI

—Format
’(;' COMPRESS ( TAR (" PLAIN ‘

[V Blobs FLATh

[~ with OIDs
™ Insert commands
™ Disable & quoting

@k Sk Ek =1 E1G ol

[V verbose messages

; Options Messagesl

| Help CK I Cancel I
Pucynox 6.2 — ®opma mus co3manus backup-a 4.J{oxxnurech

3aBepIleHUs MPoIenyphl co3aanus backup-a.

Boccranosinenne bBJl KOppeKTHO MNpOXOAUT TONBKO B mycTtyr bJl, mostomy
yaanute (wim nepeumenyite) b/, eciu y Bac yxe umeerca b/ ¢ Takum nmeHem
repei BOCCTAHOBIIEHUEM, & 3aTEM CIIENYWTE UHCTPYKIIUU:

1. Coznainite nmyctyto b/l ¢ umenem BoccranaBiuBaeMont b/[
2. JInss Hee BBI3OBUTE KOHTEKCTHOE MEHIO M BBIOEpUTE
«Restore»
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File Edit View Tools Help

e s | @, (=7 | =) 9| &

: ;5 y } S\ | By //‘ 5

Object browser X | Properties Istahsﬂ:s I Dependencies I Dependen
s (9Y

B Servers (2) 2 [property [ value

- [l PostgreSQL Database Server 8.2 {localhost:5432) Niia: Hstiy ki Faleasa

=] Databases (2)

ERR] it dnt OoID 511972
R v o 55“ I Refresh Owner postares
4 s (C

ACL

B4 Languat New Object 4

ﬂsoche:;z Delete/Drop ;iz:z:ce SgT;d;fau“
- € Dide  CREATE script Default schema public
€ Doc  Reports » Allow connections? Yes
- EGE| Maintenance... Connected? Yes
@ Plar Backup... System database? No
E ? 575 Comment
Pucynok 6.3 — Bri3oB Restore u3 konrekctHoro meHio bJ] B PgAdmin
3. B nosiBuBIIEMCS OKHE BblOepUTE MyTh K (ailiry ¢ Komuei
b1 u, BeIOpaB HEOOX0IUMBIC HACTPOUKH, HaxMuUTe «Ok» (puc. 6.4)
(% Restore Database dstu. din release.WSII=TE]
Filename ]C:‘-Documents and Settingsy
[~ Only data
[ Only schema

™ Single object

[~ No owner
[~ Disable Trigger

[V Verbose messages

Options IContentsJ Messages I

Help | View | oK I Cancel |

Pucynoxk 6.4 — ®opma a1t BocCTaHOBICHUS U3 backup
4.  Tlocne oxoHuaHust HXXMHUTE «Doney
3amanue Ha jabopaTopHyro padoty Ne6
Bri6epure npeameTHyo o6macts (MoxHO u3 Ji/p Nel) u onumute ctpykrypy b1,

ucnonb3yst SQL-3amnpocsl. K 06s13aTebHBIM TpeOOBaHUSM OTHOCUTCS
HCIIOJIb30BAHUE:

00BEKTHO-PEIIAIIMOHHBIX CBSI3CH;
OTpaHUYEHUN B TaOJIHMIIAX;
MAaCCHBOB;
MOCJIEeA0BATEIbHOCTEH;

ANE A

a taxxe backup u restore b/l mist mepeHoca ¢ JoManrHero
K.

[Ipuem paboOTBl MPOU3BOAUTCS TOJBKO, €CIM OHa YAOBICTBOPSET BCEM
TpeOOBAHUSM.

IIpuem padoTsbI

[TpueM npoucxoaut npu Hanmuuuu 0(HOPMIIEHHOTO OoT4YeTa U padboraromieit bB/I.
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Bonpocsl

1. Uro Takoe PostgreSQL, kakoil S3bIK MCHOIB3YET B KauecTBe s3blka b/, k
kakomy kinaccy I1O (oTkpbiToe mimu 3akpeitoe) oTHocutcs? Kakas apxutekrypa? Kakue
KJIIMEHTCKUE TIPUIIOKEHUS BXOJAT B IMAKET?

2. Kak opranmsyercsi o0bekTHO-pensiiuonabie cBsi3u B CYB/] postgreSQL u
KaKhue OCOOCHHOCTH OpraHW3alliil MOTYT TPUBOJWTH K BH3YAIBHOMY HApYIICHUIO
OTPaHWYEHUHN YCTAHOBJICHHBIX B TaOIuIax?

3. Urto Takoe orpaHuyeHus 1noJjed, orpaHudyeHus Ttabnun? Kak oHuM
WCIIONB3YIOTCS U JUJISl 4ero?

4. Kak wucnonbp3oBaTh MoJiA-MacCUBBl: Kak o0OpamaTbCsi K d3IEMEHTaM
MAacCHBOB, KaK CO374aBaTh MaCCUBbLI?

o. ABTOMaTH3alUs CTAaHIAPTHBIX MTPOLIETYD.

6. Uto Takoe nocienoBarenbHOCTH? Kak MOTYT OBITh UCTIOJIB30BAHBI?

7. Uro Takoe Tpurrepbl? Ha kakux si3pIkax MOTYT ObITh peaTu30BaHbl?

JlaGopaTtopHasi pa6ora Ne9

Tema: Xpanumele npoueaypsl Ha si3bike PL/pgSQL.
Heab: mo3HAKOMUTHCS ¢ BOBMOXHOCTSIMU si3bika PL/pgSQL.

HaBpiku M yMeHMA: HamucaHHe XpaHUMBIX Tpoueayp Ha si3bike PL/pgSQL,
CO3/1aHUsl TPUTTEPHBIX PYHKLINM.

Teopernueckuii 0a3uc

PL/pgSQL oTHOCHMTCS K CEMEWCTBY TPOLEAYPHBIX S3BIKOB W o0OJamaer
OTPENICNICHHBIM  CXOJCTBOM C mponenypasiM  s3eikoM  Oracle, PL/SQL.
[IponieAypHbIM A3bIKOM HAa3bIBA€TCS SI3bIK IPOTPAaMMHUPOBAHUS, B KOTOPOM
KEJIaeMbIil Pe3ysbTaT JOCTUIAETCS TOCIIEI0BATENBHOCTHIO IATOB.

S3pik PL/pgSQL mno3Bosser rpymnmupoBaTh Ha cepepe koa SQL u mporpaMMHbIe
KOMaHJIbl, YTO MPUBOJUT K CHIKEHHUIO 3aTpPaT CETEBbIX U KOMMYHHUKAIIMOHHBIX
peCypcoB, 00YCIIOBICHHBIX YaCThIMH 3allpOCaAMU JAaHHBIX CO CTOPOHBI KIIMEHTCKHUX
MPWIOKCHUH W BBITIOJIHEHUEM JIOTUYECKOHW O00paboTKM JTHUX JaHHBIX Ha
yAQJIEHHBIX XOCTaX.

B mporpammax PL/pgSQL mMoryT ucnonb30BaThCsl BCE TUIIBI JaHHBIX, OTIEPATOPHI U
¢ynkiun PostgreSQL. «SQL» B nHazBanme PL/pgSQL ykaspiBaer Ha TO, 4TO
MPOrpaMMUCT MOKET HaIMpsIMYIO HCIOIB30BaTh KOMaHAbI si3bika SQL B cBoux
nporpammax. McnonszoBanne SQL B xoge PL/pgSQL pacmupsieTr BO3MOKHOCTH, a
TaK)K€ MOBBIIIAET TMOKOCTh M ObICTpoAeiicTBUE mMporpamm. Heckonbko KoMaH.
SQL B mporpammuom 6110ke PL/pgSQL BEIMOMHSAIOTCS 32 OJHY OTNEPAIUI0 BMECTO
0OBIYHOM 00PAaOOTKH KaXKI0M KOMaH/IbI.

Hpyroii BaxkHoit ocobeHHocth PL/pgSQL sBmsieTcs xopornas aaanTHPyeMOCTh

nporpamMM; (QYHKIMHM sS3bIKa COBMECTHUMBI CO BCeMH IUIaTdhOpMaMH, Ha KOTOPBIX
pabdotaer CYBJ] PostgreSQL.
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CrTpykrypa s3bIKa

SA3pik PL/pgSQL nMeeT OTHOCUTENBHO MPOCTYI0 CTPYKTYPY, UTO OOBSCHSETCS B
OCHOBHOM T€M, 4YTO KaXJbld JOTUYECKH 000COOJIeHHbI (hparMeHT Koja
CyLIECTBYET B BHJe PyHKIMU. Peructp cumBosioB B uMeHax pynkuuii PL/pgSQL
HE YyuuThIBaeTcsi. B KiI04eBBIX clloBaX M HIAEHTU(UKATOpPAX JOMYyCKaeTCs
MCIIOJIb30BAaHUE MPOU3BOJIBHBIX KOMOHMHAIIMM CHMBOJIOB BEPXHET0 M HIKHETO
PETrUCTPOB.

BJokn

[Iporpammer  PL/pgSQL  coctosit u3 OynokoB. Takoil MeETOJ oOpraHu3aiuu
OpOrpaMMHOr0 KOJa OOBIYHO Ha3bIBaeTcsl OJouHON cTpykTypoil. [Iporpammusbie
onoku BBoasTCS B komanaax SQL CREATE FUNCTION, koTopbie UCIIONIB3YIOTCS
st onpenenenuss yukuuit PL/pgSQL B 6a3zax nmanubix PostgreSQL. Komanna
CREATE FUNCTION omnpegenser uMmsi (QYHKIMH, THUIBI €€ apryMEHTOB H
BO3BpamiaeMoro 3HayeHUs. OCHOBHOW OJOK (QYHKIIMM HAYMHACTCS C CEKIHH
0OBSIBIICHUH. Bce  nepemenHbie  0OBsBISAIOTCS (@ TakkKe  MOTYT
UHUIMAIU3UPOBATECS 3HAYCHUSIMU 10 YMOJYAaHHWIO) B CEKIUH OOBSIBICHUU
nporpaMMHOro Ojoka. B 0ObsIBJIEeHMM yKa3bIBae€TCs WMS M TUI TIEPEMEHHOM.
Cekmusa oObsaBiIeHUM o0Oo3Hauaercst kiaouyeBbIM ciaoBoM DECLARE, a kaxmoe
0OBSIBIIEHUE 3aBEPILIAETCS CUMBOJIOM TOYKH C 3aMsATOM ().

ITocne oOBsABIEHUS TEepEeMEHHBIX cieayeT kiodeBoe cioBo BEGIN,
o003Havarolee Havyajao OCHOBHOI'O MPOTPaMMHOIO 0Jioka. 3a KIIFOUEBBIM CIIOBOM
BEGIN naxonmsTcs koMaabl, Bxojasiiue B Oiok. Koner mporpammHoro 0Oyoka
o0o3HayaeTcs KitoueBbIM ciioBoM END.
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IIpumep 7.1:
Coznanue pynkunn Ha s3pike PL/pgSQL:
CREATE OR REPLACE FUNCTION a_function (i int4) RETURNS
int4 AS
$BODYS$
DECLARE
an_integer int4;
-- O0bsAB/ICHUE LEJTOYUCICHHOH KOHCTAHTHI.
-- HHUIHAJTU3MPOBAHHON 3HAYEeHHeM S.
five CONSTANT integer :=5;
-- O0bsiBJICHHE LEJT0YHMCICHHOM epeMeHHOM.
-- HHUIMAJIU3MPOBAHHOM 3HaYeHneMm 10.
-- IlepemenHoil He MoxkeT npucBauBaTbess NULL,
ten integer NOT NULL :=10; BEGIN
an_integer :=five * ten * i;
return an_integer;
END;
$BODYS
LANGUAGE 'plpgsql’;

Jlist Toro 4ToOBl BbI3BaTh (YHKIHMIO HEOOXOAMMO 3alucaTh €€ UM, a TakkKe
aprymenThl B cexiinu FROM oneparopa SELECT.

HMpumep 7.2:
BezoB ¢ynkiuu PL/pgSQL:
SELECT * FROM a_function (4);

TunsigaHHBIX

[lepemennsie PL/pgSQL moryt oTHOCHTBCS K J0OOOMY U3 CTaHAAPTHBIX THUIIOB
nanubix SQL (mampumep, integer wim char). Ilomumo tumoB nmanueix SQL, B
PL/pgSQL  Ttaxxke  mpemycmorpern — momonmuutTenbHbE  Tunm  RECORD,
MpeIHAa3HAYCHHBIA JJI1  XpaHeHWs 3amucedl 0e3 yka3zaHus Toled — 2Ta
uHbOpMaIs IepenaeTcs Mpyu COXpaHEHUH JaHHBIX B TIEPEMEHHOM.

HUcnoasizoBanue SELECT INTO

Komanma SELECT INTO B ocHOBHOM TpeOyeTcss NJisi COXpaHEHHUS JTaHHBIX
3anuceil B mepeMeHHbIX, 00bsiBiIeHHbIX ¢ TUnmamMu %ROWTYPE u RECORD.
Uto0b1 komansa SELECT INTO morna ncnofib30BaTbCsl ¢ 0OBIYHON MEPEMEHHOM,
TUI 3TOW MEPEeMEHHOU MOKEH COOTBETCTBOBATH THUILY IOJi, YIIOMHHAEMOMY B
komanae SQL SELECT. Cunrakcuc komanbl SELECT INTO:

CREATE FUNCTION uoeumugpuxamop (apecymenmot) RETURNS mun AS'
DECLARE xomanoa;
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BEGIN
SELECT INTO nepemennasn [. ...] none [. ...] cekyuu_select;

END;

' LANGUAGE 'plpgsql’;

B osrom omnmcaHnu nepeMeHHas — WM IIEPEMEHHOW, YYacTBYIOLIEH B
MpUCBAaMBaHUU, a ceKUUU select — mo0ble moasepKUBaeMble CEKLUU KOMAaHJbI

SQL SELECT, oOblYHO clleylolKie 3a CIHCKOM LEJEBbIX MOJEeH B KOMAaHJE
SELECT.
Yto0Ob! y3HATH, YCHEUIHO JU OBLIM NMPUCBOEHBI 3HAYECHHS IEPEMEHHBIM KOMAHJI0M
SELECT INTO, Bocionb3yiTech crieiMaibHOM Jiornyeckoi nepeMenHon FOUND:
IF NOT FOUND THEN -- ec/lu He NPUCBOEHbL, MO
[...] -- denamow
END IF;

Hcnoab3oBanne arpudyra % TYPE

Atpubyt %TYPE ucnonb3yercs npu oObSBICHUN NEPEMEHHBIX C THUIIOM JAHHBIX,
COBMAJIAIONIMX C TUIIOM HEKOTOPOro oObeKTa 0a3bl JAaHHBIX (Yalle BCEro MOJs).
Cunrakcuc o0bsiBIeHUs nepeMeHHoit ¢ arpudyrom % TYPE:

nepemernnas maoauya. noie%TYPE

OTO MO3BOJISIET HAM HE MPUBA3BIBATHCA K KOHKPETHOMY THUITY IOJI U ele Oonee
abcTparupoBaThCsi OT CTPYKTYPbI XPAHEHUSI TaHHBIX.

Hcnoab3oBanne arpudyra Y%oROWTYPE

Atpudbyr %ROWTYPE wucnonszyercs B PL/pgSQL nns mepemenHoizamnucy,
UMEIOIICH OJMHAKOBYIO CTPYKTYPY C 3alMCSAMH 3aaHHON Tabmuubl. He myraiite
atpudytT %ROWTYPE c tunom ganasix RECORD — mnepemennas ¢ atpubyrom
%ROWTYPE T1OYHO BOCHPOM3BOOUT CTPYKTypa TYpy 3alUCH KOHKPETHOH
tabmuiel, a nepemenHass RECORD He cTpykTypupoBaHa U el MOYKHO NPHUCBOHTH
3amuch 000 TaOIUIIBI.

Pa6ota ¢ atpubytrom %ROWTYPE otpaxkaercs B mpumepe 7.3. s cChUIKM Ha
UM TI0JIS B TTOJTy4eHHOU nepemenHoi tuima authors®osROWTYPE ucnons3yercs

TOYKa (.) MO aHAJIOTUU C COCTABHBIMU CTPYKTYPAMH B S3BIKAX MPOTPAMMHUPOBAHUS
(Pascal, C).
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IIpumep 7.3:

UcnonwzoBanue %ROWTYPE PL/pgSQL:

CREATE FUNCTION get_author (integer) RETURNS text AS *
DECLARE

-- O0bsiBJICHHE NICEBAOHNUMA /IJIsl apryMeHTa GyHKUHH.

-- B KOTOPOM /I0JI’KEeH MepeaaBaTbcs Ko apropa. author_id
ALIAS FOR $1;

-- O0bsABICHUE IEPEMEHHOM, CTPYKTYPa KOTOPO#l --

COBIIAJIAET CO CTPYKTYPOH Tadmubl authors.

found_author authors%ROWTYPE;

BEGIN

-- HaliTuBTadaume authors ¢pammiauioaBTopa.

-- KO KOTOPOro COBIAIAEeT ¢ MepeJaHHbIM apryMeHTOM.

SELECT INTO found_author * FROM authors WHERE id = author _id;
-- BepuyTh ums u pamuianio, pasaesieHHbIe POOEIOM.

RETURN found_author.first_name || ** ™ || found_author.last_name:
END:

" LANGUAGE "plpgsql’;

Ilepenaua ynpasieHust

KomaHnipl nepenaun ynpaBieHUs CyIIECTBYIOT MPAKTUUECKUA BO BCEX COBPEMEHHBIX
s3bIkax mporpammupoBanus, W PL/pgSQL He sBusercs wuckmodyeHueM. C
TEXHUYECKOW TOYKH 3PEHUs] caM BBI30B (DYHKIIMM MOXXHO paccMaTpuBaTh Kak
nepenavyy ympaplieHusi nociegoBatenbHocTd komann PL/pgSQL. Tem ne menee
CYIIECTBYIOT W Jpyrue, Oojee COBEpIICHHBIE CPEACTBA, OMPEACIISIONINE
IIOCJIEIOBATENIFHOCTE BbIMOJAHEeHUs komaHn PL/pgSQL. 3neck peunr moiaer o6
ycioBHbIX koMaHaax [F/THEN u nuknax.

Komanga IF/THEN/ELSE 3agaet xomanmy (w1 6JI0K KOMaHT),
BBIMOJIHSAEMBIX B ClIydyae HICTUHHOCTH HEKOTOPOro ycyioBusa. CUHTaKCUCKOMAaH/IbI

IF/THEN/ELSE:

CREATE FUNCTION ¢yuxkyus (.apeymenmor) RETURNS mun AS '
DECLARE

00bs16/1eHUS

BEGIN

IF ycroeue THEN
Komanoa,

[...] [ELSE
Komanoa,

[...] ]JEND IF;
END:

LANGUAGE 'plpgsql':
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KBanpatueie ckoOku, oOpamisitomue cekiuto ELSE, o3nauaror, 4yTo 3Ta CEKIUs
MOXET OBITH OMYIICHA.

Huxiabl

Cawmpiii mpocToit BuJ 1uKIiIa, ucnoibdyemoro B PL/pgSQL, — 6e3ycnoBubiii. Ero
cuntakcuc: LOOP

KOMaHoa ;

[...]

END LOOP;

Jns Bbixona u3 nmkia ciayxuT komaHjaa EXIT. Ona Takke MOXET COAEpPKaTh
METKY WM YCIOBUE 3aBEPEIICHUS:

[ «memkay |

LOOP komanoa,

[...]

EXIT [ memxa | [ WHEN ycnosue |,

END LOOP;

Huxn WHILE BeimonHsier 6JI0K KOMaHA 0 TEX IMOp, MOKa 3aJlaHHOE YCJIIOBUE HE
CTaHEeT JIO)KHbIM. CUHTaKCUC UCTIOJIL30BAHUS CIAEAYIOWUN: [ «memkay |

WHILE ycnoeue LOOP komanoa;

[-]

END LOOP;

ITepeitnem k paccmotpenuto nukioB FOR. Bo3moxno, nukiasl FOR — camas
Ba)KHass Pa3sHOBUIHOCTH IIMKIIOB, peanu3zoBaHHbIX B PL/pgSQL. Iuxkn FOR
BBITIOJTHSET MPOTPAMMHBIHN OJIOK JIJIS IIEIBIX YMCEN U3 3aJIaHHOTO MHTepBaia. Hike
Oyner onucaH cuHTakcuc nukiaa FOR.

[ «memxa» |

FOR nepemennas IN [ REVERSE ] evipasicenuel .. svipasicenue? LOOP xomanoa;
END LOOP:

Hukn FOR BbINONHSAET OAHY UTEPALMIO JJIS1 KAXKIOTO 3HAYEHUS IEPEMEHHOMN
IIEPEMEHHAS B UHTEPBAJIC, TPAHULIBI KOTOPOTO OMPEIEIIIOTCS BEIPAXKECHUSIMHU
BbIpakeHue |l u BoipakeHue?2 (BKIIOUUTENBHO). Y IPABIISIONIYIO IEPEMEHHYIO
IIMKJIa He 00s3aTebH0 00BaBIATh BHE O6110ka FOR, ecnm BbI He coOupaerech
paboTaTh C HEell Tocie 3aBepUICHUs ITUKIIA.

Huxaer FOR Taxke MOTYT UCTIOJIB30BAThCS JJI Tiepedopa pe3ybTaToOB 3alPOCOB —
HIKE TMPEJCTaBICH COOTBETCTBYIOWIUM mpumep 7.4. OOpaTuTe BHUMAHHE, YTO B
MpUMEPE UCTIONB3YIOTCS HE TBOMHBIC KABBIYKHU, a JBAXKIIBI OJMHAPHEIE, KaK CITOCO0
AKPAaHUPOBAHMS, T.K. TeJIO (PYHKITUU CaMO 3aKIIOYEHO B OJJMHAPHBIC KABBIUKH.
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IIpumep 7.4:

UcnonwzoBanue nukia FOR B PL/pgSQL:

CREATE FUNCTION extract_all_titles2 () RETURNS text AS"*
DECLARE

-- O0bsB/ICHUE IEPEMEHHOM VI Koaa TemMbl. sub_id

integer:

-- O0bsAB/ICHUE IEPEMEHHOM VISl XPAHEHHUS CNIUCKA HA3BAHUI KHHUT
text_output text ="' "";

-- O0bsBIICHUE IEPEeMEHHOM ISl Ha3BaHUs TeMbl. sub_title
text;

-- O0bsBIICHUE NIEPeMEeHHOM /151 XpaHeHUs 3alMCei.

-- MOJIyYeHHBIX NPHU BbIOOpKe u3 Tadauubl books.
rowdata_books%ROWTYPE;

BEGIN

-- Buemanii nuka FOR: Te10 muKk/Ia BHINOJHSAETCS 10 TEX MOP.

-- IOKA NepeMeHHad i He ctaHeT paBHa 15. Ilepedop Haunnaercs c 0.
-- CieqoBaTe/ibHO, TEJI0 IIUKJIA Oy/eT BbINOJIHEHO 16 pa3 -- (mo
OTHOMY /ISl KAK/10# TeMBbI).

FORiIN0..15 LOOP

-- ITosy4yuTh U3 TadauLbI Subjects Ha3BaHMe TEMBI.

-- KOJI KOTOPO# COBNaJaeT cO 3HAYEHUEM MePeMeHHOI i.

SELECT INTO subtitle subject FROM subjects WHERE id =i; --
IIpucoeMHUTH HA3BaHME TEMbI, ABOETOYHE U CUMBOJI HOBOW CTPOKHU --
K IepeMeHHoi text output.

text_output = text_output || ""\n"" || sub_title || "*:\n""; --

IlepedpaThb Bce 3anucu Tadauubl books.

--y KOTOPBIX KO/l TeMbl COBIIA/IaeT CO 3HAUEHUEM IepeMeHHOM i.
FOR row_data IN SELECT * FROM books WHERE subjected =i
LOOP

-- [IpucoeauHUTH K epeMeHHOoH text output Ha3BaHMe KHUTH --

U CUMBOJI HOBOIl CTPOKH.

text_output := text_output || row_data.title || ""\n"";

END LOORP;

END LOORP;

-- BepHYThCIIUCOK.

RETURN text_output;

END;

' LANGUAGE 'plpgsql’;

O0padoTka oIMOOK M MCKJIIOYEHUI

Komanna RAISE npennasznaueHa ajis MHULIMUPOBAHUS OIIMOOK M UCKIIOYEHUN B
¢bynkuusax PL/pgSQL. Ona nepemaer 3agaHHyl0 HWH(POpPMALMIO MEXaHU3MY
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PostgreSQL elog. B komanne RAISE Ttaxxke yka3piBaeTcsi ypOBE€Hb OIIMOKU U
cTpoka, nepenaBaemasi PostgreSQL. Kpome Toro, B KOMaHy MO>XHO BKJIFOUHUTH
MEPEMEHHBIC U BBIPAXKECHUS, 3HAUCHUSI KOTOPBIX OYAYT COJEPKATHCS B BBIXOIHBIX
naHHbIX. COOTBETCTBYIOIIME NO3WLHMHM CTPOKM IOMEYAKOTCS 3HAKAMM IPOLEHTA
(%). Cunrakcuc komanabl RAISE:
RAISE yposenw "coobwenue" [. udoenmugpurxamop [...] |,
YpoBenb omubOku MoxeT npuHumath cienayroniue 3HadeHus: DEBUG,NOTICE,
EXCEPTION.
st Toro, yToObl 00pabOTaTh MCKIIOYEHHE, BOZHUKILIEE B TEKYIIEH TpaH3aKIUU
(t.e. mexxny BEGIN u END) Heo6x01uMo 3anucath CIeayonyo KOHCTPYKITUIO:
EXCEPTION
WHEN ko0 _uckmouenus THEN KOMAHOA,
[WHEN ko0 ucknouenuss THEN

Komanoa, |
Ha cnenyromem mnpumepe 7.5 mnpencraBieHa (QyHKIUSA, B Tele KOTOPOM
o0pabaTbIBalOTCS J1Ba BHUJA HCKJIIOYEHUU: JIEJICHUE HA HOJb M B3SITHE KOPHS OT
orpunatenbHoro uncna. [lonpoOyiite co3narh 3Ty QyHKIHIO, @ 3aT€M BBI3bIBANTE
ee ¢ mapamerpamu: 1, 0, -1.

IIpumep 7.5:
JleMoHCTpaIusao0padOTKUUCKITIOUEHUH |
CREATE OR REPLACE FUNCTION tt(ii integer) RETURNS boolean
AS $BODY$
DECLARE
I integer := 100;
result bool := true;
BEGIN
i:=ifii;  i=sqrt(i);
return result;
EXCEPTION
WHEN DIVISION_BY_ ZERO THEN
result :=false;  return result;
WHEN INVALID_ARGUMENT_FOR_POWER_FUNCTION THEN
result :=false;  return result;
END;
$BODY$
LANGUAGE 'plpgsqgl' VOLATILE;

Tabmuiy koHCTaHT (KOAOB) OIIMOOK, Bo3HUKaromux B PostgreSQL, moxkHO
MOCMOTPETh B JOKyMeHTanuu. Jnga storo 3amyctute PgAdmin, 3amyctute
pemnakrop SQL-3anpocoB. B pemakrope BoiOepuTe myHKT MeHIo «Help»-«Help».
3atem nepeiaute He paznen «Appendix A. PostgreSQL Error Codesy.
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Bo130B pyHKUMI B TeJie IpoLeayPbI

[Tpu Be3oBe Qpynkunu PL/pgSQL u3 koga PL/pgSQL umsa @pyHkimu 06b14HO
Britouaerca B komanay SQL SELECT wunu B komanny npucBauBanusi: SELECT
@yHKyus (.apeymeHmol); nepemeHHas := QyHKyus(apeymeHmot);

[lono6HbI cnoco0® BbI30Ba (PYHKIMI Npu BBIOOPKE W NPUCBAMBAHUU CTall
CTaHJApTHBIM, TMOCKOJIbKY Jro0ast ¢(ynkius PostgreSQL momkHa Bo3BpamaTh
3HaueHue Hekoroporo tuna. Kimoueroe cioBo PERFORM mno3Bonsier BbI3BATH
(YHKIHUIO ¥ TPOUTHOPUPOBATH BO3BPAILIAEMOE 3HAUCHUE:

PERFORM ¢hynrkyus (apeymenmsi);

PL/pgSQL u Tpurrepsi

Omnpenenenus TpurrepoB PostgreSQL MoryT cosepkaTh CCHUIKA Ha TPUTTEPHBIC
dbyHKIMH (TO €CTh PYHKIIMH, KOTOPBIE JOJKHBI BBI3BIBATHCS MPU CpadaThIBAHUU
Tpurrepa), Hanucanusle Ha a3eike PL/pgSQL. Tpurrep omnpenaenser onepaiuio,
KOTOpast TOJ’KHA BBITIOIHATHCS TIPU HACTYIUICHHH HEKOTOPOTO COOBITHS B 6a3e
JTAHHBIX.

He nyralite onpezaeneHue Tpurrepa ¢ onpeaeieHueM TPUTTEPHON (QYHKITUH.
Tpurrep onpenenserca komanaot SQL CREATE TRIGGER, a tpurrepHas
dbynakuus onpenensercs komanaon SQL CREATE FUNCTION. Cuntakcuc
ONpEIeNICHNs TPUTTEPA CJIETYIOLINM:

CREATE FUNCTION ¢ynxyus () RETURNS opaque AS '

DECLARE

00bs6ICHUSA,

BEGIN komanowi,

END:

' LANGUAGE 'plpgsql’;

Hwuxe mpuBenen npumep co3fganusi TpurrepHod ¢Gynkmun. OOpaTuTe BHUMaHUE,
4YTO Opaque 3aMeHEeHOo Ha “‘frigger”, 4TO AOIMYCTUMO.
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IIpumep 7.6:

Tpurrepnas ¢yHKIUSA, KOTOpas aBTOMAaTUYECKH JIJIsI BCTABISIEMOTO 3HAYCHHS OIS
cuuTaet ero mdS cymmy:

CREATE OR REPLACE FUNCTION hashpassword()

RETURNS "trigger' AS

$BODY$
BEGIN
NEW. " password"'=md5(NEW."password"’);
RETURN NEW,;
END
$BODY$
LANGUAGE 'plpgsqgl’ VOLATILE;
ALTER FUNCTION "UMUAcessManagement'*.hashpassword()

OWNER TO postgres;

B Tabmuue 7.1 mpuBeneHbl crienuaibHbIE MEPEMEHHBIE, KOTOPbIE MOTYT OBITh
MCIIOJIb30BaHbl B TPUTTEPHBIX () YHKIIHSIX.
Tabnuna 7.1 — CnenuanbHbie IEPEMEHHBIE B TPUTTEPHBIX (QYHKIIHIX

Nms Tun nanabIX Omucanue

NEW RECORD Hosast 3ammce 0a3bl JaHHBIX, CO3/IaHHAas
komaHgoi INSERT wim UPDATE npu
cpabaThIBAaHUU TpUITEpPa YPOBHS 3aIlCU
(ROW). IlepemeHHasi UCMONB3yETCS JId
MoAu(UKAIIUA HOBBIX 3aIucen

OLD RECORD Crapas 3anuch 0a3bl JaHHBIX, OCTABIIASICS
nociie BeImoiaHeHUd KoMaHabpl INSERT
wmi UPDATE npu  cpabarbiBanuu
Tpurrepa ypoHs 3anucu (ROW)

TG_NAME name Wwms cpaboraBiiero Tpurrepa

TG_OP text Crpoka INSERT, UPDATE, DELETE B
3aBUCUMOCTH OT OTIepalliu

TG_RELNAME name Wwmst Tabnuiibl, B KOTOPOU cpaboTtan
TPUTTED
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3ananue Ha jabopaTopHyo padoty Ne9

Jlannass nabGopatopHasi paboTa HE SBIAETCS 00s3aTENBHOM [JIs BBIMOJHEHMUS,
OJTHaKO HeOOXoaMMa JIJIsl TIOJTYICHHSI OIICHKH BBIIIE «4» Ha IK3aMeHE.

1. Cospaiite otHOomeHue A. I 3TOrO OTHONIEHHS ONPEAEIUTE ABA
MOJISL: TI0JI€ — HOMEp (THUII YKMCJIO) U T0JI€ — CTPOKA 3HAYCHHH (TUIT OJJHOMEpHast
Mmatpuna). Tabnuia OyJgeT UMeTh CIEAYIONYIO0 CTPYKTYD:

HOMEp_ MAaTpUIlbl | CTPOKA 3HAYECHUI
1 ‘{2,4}°

1 “{-3,1}°

2 105”7

2 5

3 ‘{-2,-4}°

(2 4 (0)
Yro cootBeTcTByeT MatpunaM Al=||\- 3 1]|), A2 =|(|5)|| u A3= (-2 -4).

2. Coznaiite  orHomieHue B,  coaepkamiee ~— YeThIpe  TOJIS:
HOMep_ormepanuu (11eoe), HoMep NEepBOM MaTpullbl (1IeJI0€), HOMEP BTOPOW
MaTpHuIlbl (11es1oe), Ha3BaHue (PYHKIUU (TEKCT).

3. Coznaiite Tpethe oTHomieHne — C, KOTOpoe HMEeT TOJIA:
HOMeEp_orepaiiuu (I1eJI0e) U MoJie pe3ysbTaT (numeric).

4. Cosznaiite (YyHKIIMU CIIOKEHUWs, BBIYUTAHHS, TPAHCIIOHUPOBAHHMS,
YMHOXXCHHSI MaTpHIl, KOTOpPhIE pabOTalOT C MaTpUIlaMH, ONpPEACICHHBIMUA B
OTHOIIEHUU A, T.€. Ha BXOJ| TMOJY4YarOT HOMEp MATPHIBI (MU MAaTPUI] — JUIsI
OMHAPHBIX OomNepaIuii).

5. Cosnaiite (YHKIIUIO BBIYUCICHUS OIPEACTUTENsT MATpPUIBI 10 ee
HOMEDY.
6. Co3znaiite Tpurrep, KOTOPBIN:

* mnpu J00aBIeHWM HOBOM CTpPOKH B OTHomieHHe B (¢ HOBBIM
HOMEPOM_Ollepallii) MNPOU3BOAUT pacyeT Uil 3TOMl omnepaluu, BbI3BaB
COOTBETCTBYIOIIYIO (YHKIMIO JJisi TEPENaHHbIX MAaTPHI], U 3alHCHIBACT
MOJIYYEHHBIN pe3ynbTaT B oTHoIIeHHE C B BUJIE HOBOI'O KOPTEXaA;

* npu OOHOBJICHHHM CTPOKM B OTHONICHWH B TPOM3BOAWUT MeEpecuer,
COTJIaCHO HOBBHIX TEpEJaHHBIX MapaMeTpOB, €CIU TEepecueT MpousBeAeH 0e3
OmnOO0K, TO OOHOBIISIET COOTBETCTBYIOIIMI KOPTEX B OTHOIIEHUU C;

* mpu BBIOOPE CTPOKM W3 OTHOUIEHUS B MpoOW3BOAMT TEpecyer,
COIJIACHO CYIIECTBYIOIIMX MTapaMETPOB.

IIpuem padoTbl

[Ipuem npoucxoaut npu Hamuuuu 0(HOPMIIEHHOTO OoT4YeTa U padboraronieit bB/I.
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Bonpocsl

1. Uem otnuuaercs ucnonb3oBanue arpudyra %ROWTYPE or tuna
RECORD?

2. Uto takoe PL/pgSQL u u3 kakux OJIOKOB COCTOMT IpoLeaypa Ha
3TOM $I3bIKE?

3. UTto Takoe TpUITepbl U TPUTTEPHbIE (PYHKIUN?

4. Kax moxHO BcTaBuTh JaHHbIE B iepeMeHHyto Tunia RECORD?

S. Kakwue nukiel cymectBytoT B si3bike PL/pgSQL.

JlabopaTopHas padora NelQ

Tema: OO0bEKTHO-OPUECHTUPOBAHHBIN MOAX0/1 B co3nanuu bJ[ ¢ ucnonp3oBaHuem
o0bexTHO-pensanronHo CYBJI PostgreSQL.

eab: MogenupoBanrue 0OBEKTHOT'O MOIX0da Ha pessiiiuoHHoM b1,

HaBpiku M yMeHMs: HamucaHHe XpaHUMBIX Tpoueayp Ha s3bike PL/pgSQL,
Co3JaHue TMpPEJCTABICHHUM, HAlKMCAHWE TPUITEPOB M TPUITEPHBIX (PYHKIIHH,
HaIMCaHUE arperaTHbIX QyHKIUH.

Teopernueckuii 0a3uc

Co3nanue arperaTHbIX QyHKIMMA

CVYB/]] PostgreSQL mo3BossieT co3naBaTh COOCTBEHHBIE arperatHble (PYHKIIUU s
NPUMEHEHHs] MX B 3alpocax IpynnupoBKd. JlJis ompeneneHuss HOBOM arperatHoun
¢ynkiuu B 0aze maHHbIXx ciayxuT KoHCTpykuus CREATE AGGREGATE.
CHHTaKCUC KOHCTPYKIIMH CIIE Y FOIIHIA:

CREATE AGGREGATE umsa ( BASETYPE = éxo0noti_mun

[, SFUNC - ¢pyuxyus. STYPE = nepexoonulii_mun |

[, FINALFUNC - 3asepwarowasn_¢pynxyus | [,

INITCOND - rauanvroe cocmosinue | )

PacmudpoBka napameTpoB:

. ums. Ims cozmaBaemoii arperaTHOW (yHKITUY;

. BXOJHOW Thum. TUN BXOOHBIX JAHHBIX, C KOTOPBIMHU
pabotaer co3maBaemas ¢yHkiusa. Eciam  arperatHas  QyHKuIus
UTHOPUPYET BXOJHBIE JaHHBIE (Kak, Hampumep, pyHkus count()),
BMECTO THUIIA IAHHBIX YKa3bIBA€TCA CTPOKOBasi KOHCTaHTa ANY;

. bynakiusa. Ums dyHkmum, BhI3BIBAaEMOW 171 00pabOTKH
BCEX BXOJHBIX JaHHBIX, OTINYHBIX 0T NULL. O0braHO Takas QpyHKITHS
NOJIy4aeT JBa apryMEHTa: MEpPBbI apryMeHT OTHOCUTCS K THILY
JAHHBIX TMEePEeXOAHBIM THM, a BTOPOM — K THUIOY J@HHBIX
BxonHou tumn. Ecnu arperatHas GyHKUMS HE aHaIU3UPYET BXOJHbBIC
JaHHbIE, OHA TMOJy4YaeT TOJbBKO  OJMH  apryMeHT  THUla
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nepexoAHbld_Tun. Tak wiaum uHave, QYyHKUUSA AODKHA BO3BPAILATH
3HAYECHUE TUIA IEPEXOIHBINA THIL;

. IepexoAHb TuIl.  IIpOMEXYTOYHBIM  THUII  JaHHBIX
arperaTHOM (PyHKLHH;

. 3agepwiTomias_¢yHkuus. VMs  uToroBoil  QyHKIMH,
BBI3BIBAEMOM 11 BBIYUCIICHUSI peE3yJibTaTa arperaTHod (QyHKIUU
nocyie 00pabOTKH BCEX BXOJHBIX TaHHBIX. DYHKIIUS TOKHA TOJTY4YaTh
OIVH AapTryMEHT THUIIA NEPEXOJAHBIM TUIN. BBIXOJHOM THUN JAHHBIX
arperatHod (PyHKIMH OTNPEENIIeTCS TUIIOM BO3BPAIla€MOT0 3HAYEHUS
stot ¢ynkuuu. Ecimu mnapamerp FINALFUNC He ykazaH, TO
NOCJIEIHEE TIEPEXOJHOE 3HAUCHHUE TEPENAETCS B KAUECTBE pe3yJbTara
arperatHod ()yHKIIMH, a BBIXOJIHOW THUII TAaHHBIX ONPEESETCS TUIIOM
IIEPEXOAHbIN THII,

. HA4YaJIbHOE COCTOSIHUE. HavanbHoe COCTOsIHUE
IPOMEXYTOYHOTO  3HAuYeHUd arperaTHol  (QyHKumMu. 3ajmacrcs
JIUTEPAIOM THUIIA NEPEXOIHBIN _THIIL. Ecnu napameTp

HAa4YaJIbHOE COCTOSIHME  HE  3aJai, IMPOMEXYTOYHOE 3HA4YCHHE
VHUALManu3upyercs ncesnossavenueM NULL.
ArperaTHple (DYHKIMH XapakTepU3YIOTCS B TEPBYIO OYepeb TUIIOM BXOJHBIX
naHHbIX. [lomyckaeTcsi CylecTBOBaHHE JABYX M 0ojee arperaTHblXx (QYHKIHUH C
OJIMHAKOBBIMH HMMEHAMH, BBI3BIBAEMBIX C pa3sHbIMH THHAaMH J@HHBIX (3TO
Ha3bIBaeTCS NEPErpy3Kon QyHKIUIN).

Ipumep 8.1:

B crenyromem nmpumepe omnpenensiercs: arperatias Gpyukuus sum(), padoraromas
C TEKCTOBBIMH JaHHbIMU. OHa BBI3BIBACT BCTpOeHHYIO GyHKIHIO PostgreSQL —
textcat(text, text) 1Jg KOHKaTeHAIMU BCErO TEKCTa BO BXOIHBIX IAHHBIX:

CREATE AGGREGATE sum ( BASETYPE = text,
SFUNC = textcat,
STYPE = text,
INITCOND =");

Jlst mpoBepku paboThl co3ManHoi B mpuMepe 8.1 GyHKIMU-arperata BBITIOTHUTE
3ampoc U pa3depuTeCh, YTO OH ACaeT:
SELECT substring(t2.r,1,length(t2.r)-1) FROM
(SELECT sum(t.title || ',')) as r

FROM (SELECT * FROM (SELECT 'world" as title union SELECT 'Hello")
as t1 order by tl.title) as t) as t2

3ananue Ha jabopaTopHyio padory NelQ

JlanHnass nabGopatopHasi paboTa He SBIAETCS 0053aTENbHOM [JIs BBIOJHEHMUS,
OJIHAKO HE0OXoAMMa JIsl TOJIyYEHUSI OLIEHKHU BbIIIE «4» Ha SK3aMeHeE.
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Heo0xoaumo:

1. Co3naTh HECKOJbKO OTHOUIEHUMN, CBSI3aHHBIX B BUJIE UEPAPXUH,
Kak 3TO MMOKa3aHo Ha puc. 8.1:

CYLIHOCTb
YEI0BEK JOKYMEHT Tun

/ \ JOKYMCHTa

CTYACHT npernoaaBaTeiib

Pucynok 8.1 — CtpykTypa 00BEKTHO-PENSLUOHHBIX CBA3EH

2. CaMOCTOSTeNIbHO ONPEETUTh aTPUOYTHI TUX OTHOLLIEHUH.

3. Hepapxuio peann3oBbIBaTh C HMCIOJIb30BAHMEM HACJEIOBaHUSA
(a1/p 6).

4, Coznath mpencraBiieHHE, KOTOPOE BBHIOMPAET Bce aTpUOyTHI

00BEKTa U €ro HACJICIHUKOB B OJMH KOpPTEX. B ciyuau, eciau sl Kakoro-To
U3 aTpuOyTOB UMEETCSl HECKOJIPKO 3HAaYCHU HEOOX0IUMO (POPMHUPOBATH TOJIE
B CJIEJTYIOIIIEM BHJIC:

{‘<loe 3Hauenme arpubyra>’, ‘<20e 3Ha4YeHHEe aTpudyra>’, ...}, rae <i-oe

3Ha4YeHHE aTpudyTa™> - 3HaUeHUEe aTpuOyTa B i-OM KOpTexke it oobekTa. JlJis
ATOTO HaNKCcaTh COOCTBEHHYIO arperaTHylo (YHKIUIO(MH), paOOTaOIIyI0 C
TUTIaMH integer, text, timestamp.

5. OnpenenuTs  yHUBEpcaidbHble GYHKIMHA s YIAJICHHUS,
nobaBieHUs, OOHOBJICHUSA JIOOOT0 OOBEKTAa, KOTOPHIM TIEpPEAAeTCS WM
OTHOIIECHMsI, (UILTP (ecld HYKHO), MAacCHB HMMEH TmoJied (€Ciau HYKHO),
MAaCCHUB HOBBIX 3HaUCHUH MOJEH (€CIIU HYKHO).

6. Ha ocHoBanun ¢yHKOUN W3 1.5 omnpenenuTs s KaXJI0ro
o0wvekta BJl (kpome «CymiHOCTBY») QYHKIIMHU: TO0O0aBUThH, U3MEHUTH, YAAIUTS.
B ¢ynkumsax gomkeH OBITh peaqn3oBaH KOHTPOJb 33 YHHKATBHOCTHIO
oOBeKTa.

1. 3anpeTuTh no0OaBiIeHNE JTAaHHBIX B OTHOILICHUSA C
ucnonb3oBanuemM SQL 3ampocoB (T.e. He uepe3 uHTep(dEcHbIe PYHKIIUU W3
nyHkTa 5). J{1s 3Toro onpeaenuts HeOOXOANUMBIC TPUTTEPHI.

8. Hamucate ¢ynknun (PL/PGSQL) BbIBOma CyIIECTBYIOIIUX
JIOKyMEHTOB YeJIOBeKa (Hampumep, macmopT, 3/K — eclid cTyaAeHT, Ne mporrycka
— ecsid npenojaaBatTeib). OyHKIUS UCMONB3YET MNPEICTABICHUE CO3JAaHHOE B
nyHkre 4. He ucnonb3oBaTh BHEIIHUE KIHOYU (PENSLMOHHBIE CBS3M) IS
CBSI3bIBAHUSI OTHOIICHUN HAXOASUIUXCS B OJHOW BETKE HUEpapXuu, HO
UCIIOJIB30BaTh UX (€Cau He0OXOAUMO) NSl CBSI3U OOBEKTOB HA OJIHOM YPOBHE
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vepapxuu. 3HAUY€HUE MOTEHIMAIBHOTO KiIo4a B 0a30BbIX TaOnMIax He
JOJIKHO TOBTOPSITHCS AaKe MPHU BBIMOJHEHUH 3anpoca 0e3 napamerpa ONLY.

Crpyktypa b/l, orpannuenusi, npaBuia HacJeA0BaHUS, TPOLEAYPHIL,
MIPECTaBICHUS, a TAKXKE JaHHBIE JOJKHBI OBITH Mpe/cTaBleHbl B Buae SQL-
CKpHIITA.
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6. Conep:xaHue oT4eTa U ero popma

OcHOBHas YacTh 3aJaHMs BBIONHICTCS BO BpeMs 3aHATHH. Pe3ymbrarhbl
paboThl COXpaHSAIOTCS Ha JKECTKOM JIMCKE KOMITbIOTEpa W Ha jguckere. [lo
BEITIOJTHEHHON paboTte coctaBisgercs oTdeT. OTYeT BBIMOIHSAETCS B TETPaad W B
AIIEKTPOHHOM BHUJIE. [10 BHIMOJTHEHHOMY OTYETY MPOBOJUTCS 3aIUTa Ja00paTOPHOM
paboTHI.

7. Y4eOHO-MeTOANUYECKOoe o0ecneYyeHue JUCIUIIINHBI

1. OcHoBHas1 tuTEpaTypa:

1. Bacunwes, B. B. HUudopmanuonssie TeXHOJOTHU B OMOIMOTEYHOM Jjene : y4eo.-
Meto. mocobue / OTB. pea. cepuu O. P. bopoaun. — M. : JIubepes-bubundopm, 2013.
—368 c.

2. Jlapcon, b. Pa3pabotka 6m3nec-anamutuku B Microsoft SQL Server. — CI16. — M. — H.
Hogropon : ITutep, 2011. — 688 c.

3. Makun, /x. K. [IpoektupoBanue cepBepHOi HHMPACTPYKTYPHI 0a3 JaHHBIX Microsoft
SQL SERVER : yueOnslii kypc : nep. ¢ anri. / Jx. K. Makun, Maiik Xorek. — M. :
Pycckas pemaxums, 2012. — 560 c.

2 JlonosiHUTeIbHASA JIUTEpPATypa

1. Ws6auxos, 0. C. Hnudopmanmonnsie cucremsl: yueonuk / 0. C. U36aukos, B. H.
[Terpos. - 3-e uzn. - CII6.: [Tutep, 2011. - 656 c.

2. Towmac, O. OntuMuzanust 1 afMUHHCTpUpoBaHue 0a3 maHHbIX Microsoft SQL Server
2008 : odwurnmansHOE MOCOOWE AJII CAaMOTIOATOTOBKH : TIEP. C aHTJ. : Y4eOHBIH Kypc
Microsoft. — M. : Pycckas pemaxmmst, 2012. — 601 c.

3. OcCHOBBI TPOCKTUPOBAHUS M Pa3pabOTKH peIAIIMOHHBIX 0a3 maHHbIX : (Crer. 075200 —
Kommnerorepnas 6e3omacHoOCTb) : yued. mocodue / aBT.-coct.: O. M. Jlenemkun, . JI.
Ocuno ; @enepanpHOE areHTCTBO MO oOpa3oBanuto, CrTaBpoll. roc. yH-T. —
Craspomnons : U3a-so CI'Y, 2010. — 203 c..

3 MeToauueckas JuTeparypa

1. MeTtoanueckue YKa3aHUsg 110 BBIIIOJIHCHHUIO na60paTopHHx pa60T o AUCIMIIIIMHE
«praBJ'IeHI/Ie JaHHBIMHW.

2. MeTtoanueckue PEKOMCHAAINN JId CTYACHTOB IIO OpraHU3aliun CaMOCTOSITEIbHOM
pa6OTI>I 110 JUCHUIIIIMHEC ((YHpaBHeHI/Ie JaHHBIMU).

3. MeTtoanueckue YKa3aHUA 110 BBIIIOJHCHUIO KYpPCOBOI'O IPOCKTa II0 AUCHUIIJIMHE
«praBJ'IeHI/Ie JaHHBIMI».

4 UHTepHeT-pecypcehl

1. http://www.intuit.ru/ — ca#it qECTaHIMOHHOTO 00pa30BaHUs B 00JACTH WHPOPMAITHOHHBIX
TEXHOJIOT U

2. https://msdn.microsoft.com/ru-ru/library/bb545450.aspx — caiir bubmuoteka Microsoft
SQL Server - MSDN

5. lIporpammHoe obecnieyenue u UHTEpHET-pecypcebl
1. MS Accees.

2. MSSQLServer.

3. MS Visual Studio.
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MaTepHua/JIbHO-TEXHHYECKOE 06ecneYyeHne AU CIUTLINHbI

JInsg  BBINOJHEHWS] TPAKTUYECKUX JIA0OPAaTOPHBIX 3aHSATHH Kypca HCIIOJIB3YIOTCS
KOMIBIOTEPHI U niepudepuitHoe 000pyI0BaHNE B IPUBEACHHON HIDKE KOH(QUTYPALHH.
* 1 kommnbroTep Ui 1abopaTopubix 3anstuii ¢ OC Microsoft Windows Server 2008 R2;
» 12 xommbroTepoB Juis JaboparopHbix 3ansaruii (Microsoft Windows 7).
CeteBoe o0opynoBanue uist odecnieueHust 1octyna K cereBbiM pyakuusm CYB/]
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