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Ba3oBble NOHATUA Kypca

|. PensiyuoHHasi MoOerib OaHHbIX

basa paHHbix (Bl, Data Base) - 9T0O opraHu3oBaHHbI HAbOP B3aMMOCBA3AHHbBIX OAHHbIX,

OTpaXkatoLnX COCTOsIHNE OOBEKTOB NpeaMeTHON obnacTu.

«OpeaHu3osaHHasi 8 coomeemcmeuu Cc  ornpedennéHHbIMU
npasunamu u noddepxusaemasi 8 rnamMsmu KoMIbmepa
COBOKyrnHocmb  QaHHbIX,  Xapakmepu3yrwas akmyasbHoe
cocmosiHue Hekomopou rnpedmemHou obriacmu u ucrosib3yemasi
onsa  ydoeriemeopeHusi  UHOPMayUOHHbIX  rnompebHocmel
rnosb3o8amerneu»

Cuctema ynpasnenunsa 6asamu ganHbix (CYB[l, Data Base Management System) - 3To

COBOKYMHOCTb NPOrpamMMHbIX CPeACTB, NpeAHa3Ha4YeHHbIX ANng Co34aHust U MCNONb30BaHNA
©a3 gaHHbIX.

OcHoBHbIe 3aga4n CYBO:

npenoctaBnATb
opraHnsauuu;

nonb3oBaTtesidaM OOCTyNn K AaHHbIM 6e3 3HaHusa ux Cbl/I3I/I‘-IGCKOIZ

obecneunBatb 6€30MacHOCTb XpaHeHUd OdaHHbIX U OOCTyNna K HUM;

obecneymBaTb
nonb3oBaTenen
peanu3oBbiBaTb

CYB[l pasnuyarTcs:

no noadepxke
0ObEKTHbIE,...)
no cnocoby
BCTpaMBaeMble)

GECKOH(MMKTHOCTb ~ OAHOBPEMEHHOrO  AOCTyna  pasHbiX
K OOHUM JaHHbIM;
TpaH3aKUuu.

TpaH3akyusi - epynna rocredoeameribHbIX ornepayul ¢ 6asol
OaHHbIX, Komopasi npedcmassisem cobol rioaudyeckyro eOUHUUY
pabomsbi ¢ OaHHbIMU. TpaH3aKkuyus moxxem bbimb 8binosiHeHa fiubo
uesiukom U ycriewHo, cobnwdas uenocmHocme OaHHbIX U
He3asucuMo om napannenibHO udyuwux Opyaux mpaH3lakyud, nubo
He eblirofiHeHa eoobuwe, u moeda oHa He OOJ/KHa rpouseecmu
HUKaKo20 aghhekma.

MoZenen [aHHblX (pensiuMoHHbIe, Wepapxuyeckue, ceTeBble,

poctyna kB[l  (dpawnn-cepBepHble,  KIMEHT-CEPBEPHbIE,

no macwrabam nogaepxmsaembix 6as
no nnatgopmam peanusayum

PensumoHHas mogens — 3To Mogernb “CyLHOCTb-CBA3b”. PensaunoHHyo 6a3y gaHHbIX MOXHO

paccMaTpuBaTb Kak KONMnekumo Tabnuu, CBA3aHHbIX Mexay coboi.

Mpumepbl penaunoHHbix CYB[:
Oracle, DB2, MS SQL Server, PostgreSQL, FireBird, MySQL, Access.

Mpumep cTpykTYypbl pensuynoHHon CYB[:



lMpeumyLLecTBa pendaunoHHON MoLenu:

e YyHMBEpPCanbHOCTb;
e OTHOCUTENbHAdA NPOCTOTa peanusauuu;
e rogaepxka ctaHgapTHbIM MHTepdencom SQL.

SQL - cokp. om Structured Query Language
(MexxOyHapOOHbIU

CMPYKMypupOoBaHHbIX 3anpocoe

L
l
Ty

cmaHOapmHbIl  A3blK  On1s1  orpeodesieHusi

PenaUUOHHbIM 6ba3amM 0aHHbIX).

Hes3aBucumo o1 umsnyeckon opraHusauuu, Tabnmuy MOXHO paccMaTtpmBaTtb Kak Habop
3anucen u nonen. 3anucu Tabnuubl cogepxat cBedeHna 06 OAHOTUMHBLIX OObekTax,

NUMELLMX CTaHaapTHbIA Habop NnapameTpoB.

[aHHble B Tabnuuax AomkHbl YO0BNETBOPAThL CNeayLnMM NPUHLIMNAM:

e Kaxpgoe 3HayeHue Ha nepecevyeHnn CTPOKK 1 CTonBLa amomapHo.

e 3HayeHus JaHHbIX B OAHOM UM TOM e CTonbue npuHagnexaT K 0qHOMY U TOMY e

TNy gaHHbIX.

e Kaxpas 3anucb B Tabnuue yHukanbHa (T. €. B Tabnuue He MOXeT ObiTb OBYX U

©onee NOMHOCTbLIO COBNaAatLLNX CTPOK).
o Kaxabin ctonbey UMeeT yHMKanbHOe NMS.

e [locnepoBaTtenbHOCTb 3anuce B Tabnuvue W nocrneaoBaTeNbHOCTb MONen B

3anncun HecyLlecTtBeHHa.

Ceasu Mexay Tabnuuamu No3BONAKT NIOMMYECKN OpraHm3oBaTb pa3HOpPOOHbIE JaHHbIE.
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Kak NpoekTMpoBaTh PENSLUMOHHYIO CTPYKTYPY?

1. BblgenuTb cylHOCTM NpeamMeTHoM obrnacTu U ux B3anMOCBSI3N.
2. HopmanusoBaTtb Nony4mBLLYHOCS CTPYKTYPY.

Hopmanusaumsa — aTo pasgeneHune VIH(bOpMaU,VII/I Nno pa3HbiM Tabnmuam Takum 06pa30M,
4yTOObl MakcuMmarnbHO YCTPaHUTb ,1:|,y6n|/|pOBaH|/|e OaHHbIX W MNMpn 3TOM MUHUMallIbHO
YCIOXHUTb NMOUCK AaHHbIX.

Mpn Hopmanuaauum Tabnuubl NocnegoBaTenbHO NPUBOAATCA B creaylowme HopMarsbHble
dopMbl:

e [lepas HopmanbHasa dopma (pasgeneHne MUCXOAHbIX AAHHbIX Ha nornyeckue
cocTaBnsoLwme — Tabnuubl, U Ha3Ha4YeHUe NEePBUYHbLIX KITHOYEN)

e Btopaa HopmanbHas gopma (nomewieHne B OTAENbHY Tabnuuy [OaHHbIX,
KOTOpble TOMBbKO YaCTUYHO 3aBUCAT OT NEPBUYHOIO KITo4a)

e TpeTbsa HOpMmarnbHasa copma (ycTpaHeHne u3 Tabnuubl aHHbIX, HE 3aBUCALLUX
OT €€ MNepPBMYHOro Kroya)

e YeTBepTas HopmarnbHas dopma

e [laTaa HopmanbHasa opma

Tabnuua B[ HasbiBaeTca Tabnvuen B 1NF, ecnn oHa yaoBneTBopsieT creaylowwmm
YCIOBUSAM:
e none nobon 3anncu cogepkXnT POBHO O4HO 3Ha4YeHue (aToMapHO)
e cTONOubl TaAbNUUbI OAHO3HAYHO MOMMEHOBaHbI (B Tabnuue OTCYTCTBYIOT
NoBTOPSIOLMECS IPYNMbl NONen)

Tabnuua B[] Ha3biBaeTcs Tabnuuen BoO BTOPON HopManbHon hopme, ecnu:
e OHa B NepBon HopMasrbHoOM oopme
e noboe HenepBUYHOE MOfe MOSIHOCTbI (OYHKUMOHANbHO 3aBUCUT OT nboro
BO3MOXHOro kro4va (noboe Heknw4veBoe norie  AOOSMKHO — O4HO3Ha4YHO
NOEHTUMULMPOBATLCS KITHOYEM).

UTtobbl nepenTn OT NepBor HOpMarbHON POpMbl KO BTOPOW, HY>KHO BbINOSTHUTL criegytolime
waru:

e Onpenenntb, Ha KakMe 4acTu MOXHO pas3buTb NEPBUYHBLIA KMtOY, Tak 4TOObI
HEKOTOpble U3 HEKMNOYEBbLIX MONEn 3aBUCENW OT OOHOM M3 ITUX 4vacTen (3Tu
YacTu He 065s13aHbl COCTOATb N3 OQHOM KOMOHKM!).

e Co3gaTtb HOBYK Tabnuuy AN KaXO0W Takon YacTu Knya U rpynnbl 3aBUCALLMX
OT Hee Nnonen n nepeMecTuTb Ux B 3Ty Tabnuuy. YacTb GbiBLLIErO NEPBUYHOIO
KInroya CTaHeT Npu 3TOM NEPBUYHBIM KITHOYOM HOBOW Tabnumubl.

e Yganutb M3 MUCXOQHOW Tabnuubl NoOnd, NepemeleHHble B Apyrne Tabnuubl,
KpOME TEX UX HUX, KOTOPbIE CTAaHYT BHELUHUMM KITHOYaMM.

Utobbl nepenTtn oT BTOPON HOpMarnbHON hOpMbl K TPETLEN, HYXKHO BbINOSTHUTL crnegyowme
waru:

e Onpegenutb BCe Nons (MnW rpynnbl NOfen), OT KOTOPbIX 3aBUCAT Apyrue nons.
e Cos3gatb HoByK Tabnuuy Ons KaXXOOro Takoro nons (Mnv rpynnbl Nonewn) u
rpynnbl 3aBUCALLMX OT HEro NOnen n nepemMecTuTb Ux B 9Ty Tabnuuy. MNone (unu



rpynna none|7|), OT KOTOpPOro 3aBUCAT BCe OCTallbHblE NepeMelleHHble MNOoJiA,
CTaHeT MNnpun 3ToOM nNepBnYHbIM KITHOHOM HOBOW Tabnumubl.

e Ypanutb nepemMeLlleHHble Nnosd n3 NcxoaHoun Tabnumubl, OCTaBUB NULLL T€ U3 HUX,
KOTOpbl€ CTaHYT BHELWWHNUMHA KITHOHaMMW.

Uewm BbIrogHa HOpMalin3auun4.

Jlydwas obwas opraHmsauna 6asbl JaHHbIX

CokpalleHue n3bbITOMHOCTU MHpopMaLnn
HenpoTtuBopeumBocTb MHopmauum BHyTpy 6a3sbl 4aHHbIX
Bornee rmbknin npoekT 6a3bl JaHHbIX

Bonbluas 6e3onacHOCTb AaHHbIX

KoHTponbHble BOMpoChI

e Yem otnmuatotca noHatma b n CYb?

e [lo Kaknum KpuTEPMSIM MOXHO BblbpaTb CYB[?

e B yem rnasHble npenmMyLlecTBa pensayumoHHOM Mogenn?

e [lns yero ncnosnb3yTca TpaH3akunumn?

e KakoBbl rmaBHbIE KPUTEPMU, MO KOTOPbIM JaHHble pacnpeaensatoTca no tabnvyam?
e YTO Takoe aToOMapHOCTb?

e [loyemy HeobOXxoauMa yHMKanNbHOCTb 3anucen B Tabnuuax?

e YeM NepBUYHbLIN KMNOY OTNINYAETCA OT BHELLHEro?

e 3ayeMm HyXHa HopmMmanuaaums?

e KakoBbl OCHOBHbIE MPUHLUMLI HOpManuaaumm?



Il. A3b1k SQL

SOL (Structured Query Language) — A3bIK CTPYKTYPU30BaHHbIX 3anpoCoB.

OTO YyHMBepCarnbHbIA  KOMMbIOTEPHbIN  4A3blK  (HO He “A3blk  MporpammMuvpoBaHuns’),
NPUMEHSAEMbIN ONA CO34aHMs, MoaudUKaUMM U yNpaBreHUs OaHHbIMU B PENSLNOHHBLIX
0a3ax AaHHbIX.

SQL ocHoBbIBaeTcA Ha pensumMoHHoM anredpe.

CtaHgapTbl SQL:

SQL1 / ANSI86 / ANSI89 /SQL86/SQL87
SQL2 / ANSI92 /1SO 92 / SQL 92
SQL3 / SQL:1999
SQL4 / SQL:2003
SQL:2008

OcHoBHble cocTaBnsaLWME A3bIKA:

onepaTtopsbl onpefeneHus aaHHbix Data Definition Language (DDL)
onepaTopbl MaHUNyNAuun gaHHeiMn Data Manipulation Language (DML)
onepaTopsbl ynpasneHus ocTynom K AgaHHbIM Data Control Language (DCL)
onepaTtopsbl ynpasneHus TpaH3akumsamu Transaction Control Language (TCL)

Data Manipulation Language

Onepatopbl DML

[JobasneHune 3anucu - INSERT
NameHeHune 3anucu - UPDATE
Ynanenue 3anucu - DELETE
Bbibopka gaHHbIx — SELECT

CwuHTakcuc onepatopa SELECT:

SELECT [DISTINCT]

{{cbyHKUMS arpernpoBaHus.. | BblpaxxeHne Ansi BbIYUCIIEHNS 3HAYEHUS
[AS uma ctonbua] }.,..}

| { cneundumkartop,* }

| *

FROM {{ nma tabnuupl [AS] [Mmsa koppensunm]

[(nmsa cTonbua.,..)]}

| { nog3anpoc [AS] nmsa koppenauumn

[ umsa ctonbua.,..]}

| coeguHeHHaa Tabnuua

} o

[ WHERE npegukar ]

GROUP BY { { [ nma Tabnuupbl |umsa koppensauum }.] nma ctondua}l.,..
[ HAVING npeaukart]

[ { UNION | INTERSECT | EXCEPT ) (ALL]

[ CORRESPONDING [ BY ( umsa ctonbua.,..) ] ]

onepartop select | {TABLE ums tabnuubi}
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| KOHCTPYKTOP 3Ha4YeHUn TabnmLb]
[ ORDER BY { { cton6eu-pesynbtat [ ASC | DESC 1}.,..}
| { { nonoxurtensHoe uyenoe [ASC | DESC ] }.,..};

CDyHKLl,l/IVI arpermpoBaHu4.

COUNT(*) KONMYEeCTBO 3anucen

COUNT( DISTINCT expression) KONWYECTBO pasfnyHbIX 3anncemn

AVG([ DISTINCT ] expression) cpefHee 3HayYeHue [cpeaun pasnuyHbIX]

MAX(expression) MaKcMmarbHoe 3HavyeHue

MIN(expression) MUHMMaIIbHOE 3Ha4vyeHue

SUM([ DISTINCT ] expression) CyMMma 3HayYeHun [pasnunyHblx]
dunbTPLI:

1. expression (=, >, <, AND, OR)

2.
3.
4

expression [ NOT ] BETWEEN expression AND expression
field-name IS [ NOT ] NULL

field-name [ NOT ] LIKE ‘string’ [ ESCAPE ‘character’ ]
expression [ NOT ] IN ( value-list | SELECT-statement)

pynnupoBaHue - 3TO NepeKkoMnoHoBKa Tabnuvubl NO rpynnamMm 3anuvcen, ¢ nocneayrowmm
npumMmeHeHnem cpasbl SELECT; B pesynbtaTte nony4yaeTcs CTOMbKO CTPOK, CKOMbKO HaLUMOCh

rpynn.

Kaxpoe BbipaxeHne mexagy SELECT m FROM p[omkHO ObiTb CMNOCOOHBIM MpUHUMATb
€ONHCTBEHHOE 3Ha4YeHue Ans rpynnbi:

CnoXxHble

3HayeHue crtonbua, ykaszaHHoro B8 GROUP BY,
apudmMeTUYecKoe BblpaxkeHne, BKMYatoLLee 3TO 3Ha4YeHue,
KOHCTaHTa,

dyHKUMSA, KOTOpas BblaaeT eANHCTBEHHOE 3HaYeHue.

MO CMHTaKCUCY 3arnpochl:

BnoxeHHble 3anpockl krnaccuieckmne

Mcnonb3oBaHne NnceBAOHUMOB (B T.4. BO BIIOXKEHHbIX 3anpocax)
BnoxeHHble 3anpocbl B BbIpaXXeHUsIX

O6beanHeHmne 3anpocos

MexaHun3mbl 06paboTkM BNOXEHHbIX 3arnpOCoB:

MepBbiM 0OpabaTbiBaeTCs BMOXEHHbI MOA3ANPOC CaMOrO HWDKHErO YPOBHS;
MHOXECTBO  3HAa4eHMIW, MNONlydeHHOe B pe3ynbTate €ero  BbINOSIHEHUS,
Ncnonb3yeTcsa Npy peanusaunm nogsanpoca 6onee BbICOKOro YpOBHS U T.4.
BbibmpaeTca nepBas CcTpoka pesynbTaTa BHELUHEro 3anpoca, 3HayeHust ee
CTONGLOB MCMOMb3ylTCA BO BHYTPEHHEM 3anpoce, 4YacTb €ro peanuayeTcs,
3aTem bGepeTca BTopas CTpoka U T.4. (T.H. KOppenMpoBaHHbIE 3anpochl).

O6beanHeHne 3anpocoB:

Pesynbtatel OByx u 6Gonee 3anpocoB M.6. 00beauMHEHbl, €CriM OHU BbIBOAAT
OAMHAKOBOE YMCIIO CTONOLIOB COBMECTUMbIX TUMOB.
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CuHTakcuc onepartopos pedaktupoBaHNUA OAaHHbLIX:

INSERT INTO <tabnuua>
[ (<cTonbeu> [,<cTonbeu>] ...) |
VALUES (<koHCTaHTa> | <nepemMeHHasa>}
[,{<koHcTaHTa> | <nepemeHHas>}] ...);

INSERT INTO <tabnuua> [ (<ctonbeu> [,<ctonbeu>] ...) ]
<nopasanpoc>;

UPDATE <Ttabnuua>
SET <ctonbeu> = <3HayeHune>
[,<cTOonbGeu> = <3HauyeHne>] ...
[WHERE ¢ppaza]

UPDATE <tabnuua> SET <ctonbeu> = <3HayeHune>
[, <cTon6eu> = <3HauyeHune>] ...
[WHERE dpasa c nogsanpocom];
DELETE FROM <tabnuuya> [WHERE dpa3a];

DELETE FROM <tabnuua>
[WHERE dpasa c nogsanpocom];

Data Definition Language

OcHoBHble 06BbeKTbl 6a3bl AaHHbIX:

Tabnuua - Table

OrpaHnyeHune - Constraint
MpenctaBneHue - View

NHpekc - Index

CekBeHuUuUs - Sequence

Tpwurrep - Trigger

XpaHumas npouenypa - Stored Procedure

NogakwhE

1. Ta6bnuua (Table).
Co3paHue Tabnuubl:

CREATE TABLE <ums_Ttabnuubi> (
<ums_cTtonbua> <TUN_AaHHbIX>,
<ums_cTtonbua> <TUN_AaHHbIX>,

o)
Moaudukaums Tabnumubl:

JobaBneHne ctonbua
ALTER TABLE <umsa_tabnuuybi>
ADD COLUMN <ums_ctonbua> <tun_aaHHbIX>

8



YpnaneHue ctonbua
ALTER TABLE <uma_tabnuubi>
DROP COLUMN <wumsa_cTtonbua>
M3meHeHne cTonbua
ALTER TABLE <uma_tabnuuybi>
ALTER COLUMN <ums_cton6ua> [options]

[ob6asneHne npasun LENOCTHOCTH:
ALTER TABLE <uma_tabnunuybi>
ADD [CONSTRAINT <ums_npasuna>]
PRIMARY KEY (<ums_nonsi>)

ALTER TABLE <nmsa_tabnuubi>
ADD [CONSTRAINT <ums_npasuna>]
FOREIGN KEY (<vmsa_nons>)
REFERENCES student (<umsa_nonsa>)
[ON DELETE\UPDATE CASCADE]

YpaneHue npaBuns LENOCTHOCTU:

ALTER TABLE <uma_tabnuubi>
DROP CONSTRAINT <umsa_npasuna>

YpaneHue tabnuubl:

DROP TABLE <umsa_Ttabnuubi>

2. OrpaHuyeHus (Constraint)

e LlenocTHocTb Mo ccbiikam
PK
FK
CASCADE
e LlenocTHoCTb Mo CywWHOCTAM
NOT NULL
UNIQUE
CHECK

3. lNpeactasnenne (VIEW) — 3TO MMEHOBaHHbIM 3anpoc, OnNMcaHMe KOTOPOro XpaHuTCs B
0a3e [aHHbIX (€ro MOXHO MHTEprnpeTupoBaTb Kak MycTyi Tabnuuy c “npaBunom
3anonHeHunsa”).

[nsa Kaknx uenen ncnonb3ytTca NpeacTaBieHuns:
e (Ob6ecneyeHne He3aBMCUMOCTM MOMb30BATENMbCKMX NporpaMMm OT WU3MEHEHUS
NOrMYECKON CTPYKTYpbl 6a3bl AaHHbIX.
e PasrpaHuyeHune goctyna K gaHHbIM.

CuHTakcuc:

CREATE VIEW <ums npegcrtasneHunsa> [(<cnncok nonen>)]
AS <onepatop SELECT>;

DROP VIEW <unmga npencraBneHna>;
9



4. WHpekcbl (Index) - 3TO MMeHOBaHHble, crneuuanbHbiIM 06pa3oM OpraHM3oBaHHbIE

CTPYKTYpbl (0BbIMHO b-AepeBbsi), XpaHALWME YHUKaNbHble 3HAYEHUS YKa3aHHbIX NONen
Tabnuubl CO CCbiflkamMy Ha Te ee 3anucu, rge BCTpeyalTcs 3TU 3HadveHus (nogobue
npegMeTHOro ykasatens kHuru). B onepatopax SQL DML HeT ynoMuvHaHWn WMHOEKCOB,
pelweHne 0 MCMNonb3oBaHUN Kakoro-nmbo mHaekca npm obpaboTke 3anpoca NpUHUMaeT
ontumnzatop CYB/L, yuntbiBas npyM 3TOM MHOXECTBO (PaKTOpPOB.

CuHTaKcuc:

CREATE [UNIQUE] INDEX <ums_nHaekca>
ON <unmsa_tabnuuybl>

<uma_ctonbua> [DESC],

<umsa_ctonbua> [DESC],

DROP INDEX <nmsa_uHgekca> ON <umsa_Tabnuupbl>;

CekBeHuus (Sequence) (MocneposatenbHocTH, [eHepaTtopsbl, ...). Wcnonb3yeTtcsa ans
reHepauun nocnegoBaTenbHOCTU 4ncen. CekBeHUMs He cCBsi3aHa C Tabnuuamm u
nonsamn. Ee MOXHO npeacTtaBnaTb cebe Kak 4Mcno € nNpaBUIOM €ro U3MEHEeHUs.
Mcnonb3yeTca nocpeacTBOM Bbi3oBa cneumnanbHbiX yHKUUn. CUHTaAKCMC cOo3daHust m
NCMNonb30oBaHUA pasnuyaeTtcs ans pasHbix CYB[.

Tpurrep (Trigger) - 310 Nnporpamma o6paboTumk cobbITUN.
OcHoBHble CcOObITKS, KOTOPbLIE MOTYT NPOM30MTK B Base:

e Co3pgaHue 3anucu

e V3ameHeHwne 3anucu

e YpaaneHue 3anucu

(B HekoTopbIx CYB[ Tpurrepbl MoryT obpabaTbiBaTh 1 Apyrme cobbiTUs, Hanpuvep,

BbIOOPKY AaHHbIX, CIIMSIHWE AaHHbIX, CO34aHne, U3MEHEHME N yaaneHne 00bLeKToB
CXeMbl).

CuHTaKCMC co3aaHnsa n ucnonb3oBaHna pasnuyaeTcsa ang pasHoix CYB/.

XpaHumasi npouenypa (Stored Procedure) - 3To npoueayp, XpaHdwasacsa B B[,
HanucaHHas Ha a3bike CYB/[.

XpaHumas npouenypa MoxXxeT 6bITb Bbld3BaHa U3 ApYron XpaHMMon npoueaypsbl, 13
Tpurrepa, u3 nrboro NporpammMHoOro koaa. Bbl30B MOXET OCYyLLECTBNATLCA C nepegayen
3Ha4eHu napameTpoB. CUHTAKCUC CO34aHUs 1 UCNONb30BaHUS pasnuyaeTca ans
pasHbix CYB[.
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KOHTpOnbHbIE BOMPOCHI

e fensetca nn SQL A3bikom nporpammupoBaHna? Noyemy?

o Kakoe oTHoweHne SQL nmeeT K pensumnmoHHon anrebpe?

e Yem oTnnyaroTca gpyr oT gpyra ctaHaapTel SQL?

e Ha kakue 6onblume rpynnbl pasgenstoTca Bce onepatopbl SQL?

e KakoBO HasHaveHue onepaTopoB MaHUMyNAUUM AaHHBIMU?

e Y710 Takoe pyHKUMM arpernpoBaHna?

e 3a4yeM HyXHbl punbTpbl B onepaTtope SELECT?

e B yem cocTouT NpuHUMN rpynnnMpoBaHns OaHHbIX?

e KakoBO npegHasHadeHne YeTblpex TUNOB COXHbIX NO CUHTAKCUCY 3anpocoB?
e B yeM coCToAT MexaHn3Mbl UCMOSNTHEHMUS BIIOXKEHHbIX 3anpocoB?

e B kakux cnyyasax BO3MOXHO 06beMHeHne 3anpocoB?

e Kakne Tunbl 06BHEKTOB BCTPEYAOTCS B PENSLMOHHbIX 6a3ax faHHbIX?
e YT0 Takoe npasuna orpaHNYeHuUin?

e fBngeTtca nu npeacraneHue ogHUM U3 Bugos tabnuy?

e [1ns Yyero CTpoATCA UHOEKChI B 6a3ax AaHHbIX?

e Kakue cobblTa MOryT MHULMMPOBATL Ha4ano paboTtbl Tpurrepa?

e [[e XpaHATbCSA U KEM BbI3blBAOTCS HA UCMOSIHEHUE XpaHUMble npoueaypbl?
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O6bwume 3apaHun

KOHerTHbIe 3aflaHna 3TOro  ypoBHA  BblOakOTCA npenogaBarterieMm BO  BpeMA
MPaKTNYECKOIo 3aHATUA.

B npouecce BbINOMHEHWS MeEPBbIX ABYX 3adaHWiA CO3faeTcs AeMOHCTpauMoHHas 6asa
AaHHbIX. OcTanbHble 3a4aHUA BbINOMHAKTCA Ha 3To base.

1. Co3daHue ER-OuazpamMmbi o npedsioxeHHoU npedmemHol obnacmu

2. O6cyx0eHue u onmumu3ayusi ckpunma 0sisi co30aHusi 0eMOHCcmMpayuoHHOU 6a3bi
OaHHbIX

3. lfpocmebie 3anpockl K 00HOU mabnuye

N

. Mpocmablie 3anpockl kK cesi3aHHbLIM Mmabnuyam

ol

. FpynnupoeaHue GaHHbIX

(o2}

. 3arnpochbl CI/I0XKHOU cMPyKmMypbl

\l

. Modudpukayusi 0aHHbIX

8. Co3daHue npedcmaeneHull

9. U3ameHeHuUe cmpykmypbi 6a3bl 0aHHbIX
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3agaHusa Ana caMmocTosATeNIlbHOW pabdoTbl

3adaHue 1. Co3daHue ER-Ouazpammbi no uHOueudyasibHOU meKkcmoeol nocmaHoekKe
3ada4qu Ha pa3pabomky 6a3bl OaHHbIX

BasoBble noHATUA: ba3a 0aHHbIX, PensiyuoHHass moodesnb, Tabnuuya, Cesiab,
Hopmanu3zauyus.

BcnomoraTtenbHble MaTtepuarnsl - npe3eHTaums DataBase 01 02.
PekomeHayembln rpadpmndeckun pegaktop - MS Visio.

Cospaiite ER-gnarpammy no TeKCTOBOMY onucaHuio WHAMBUAYarbHOW MNpeaMeTHOMN
obnacTtu, nony4yeHHOMY Yy npenogasaTtensi.

Tpe6OBaHVIFI K OnarpamMmme:

e HYXHO co3faTb 5-7 Tabnuy, cBs3aHHbIX MeXay coOon, Npuyem KenaTenbHo,
4YTOOblI TPU OCHOBHbIE W3 HUX NPEACTaBnsn CobOM CBA3KY, NMOXOXYH Ha
CBSI13KM [x035IMH-3aKka3-nuTomeL] nnm [cTyoeHT-OUeHKa-npegmeT], T.e.
peanu3oBanu CBA3b MHOrMMe-KO-MHOrMM 4Yepe3 6onee-meHee MNOSTHOLEHHYH
CYLWHOCTb (4TOBbI NOTOM fnervye 661510 CTPOUTL TUMNOBbIE Y4EBHbIE 3anpochl);

e 1o3aboTbTeCb O COOTBETCTBUM pa3paboTaHHOM CTPYKTYpPbl TPETbEN HOPpManbHOM
tpopme;

e HaMMeHOBaHus Tabnuu 1 nonen crnegyet NucaTb NaTtUHULEN (M3 CNELLICMMBOSIOB
NCnonb30BaTh TOMBbKO NOAYEPK), ANMHA - A0 32 CUMBOJSIOB;

e HYXHO cO34aTb HECKONIbKO 4YWUCMOBbIX Mosen, 4Tobbl Oblna BO3MOXHOCTb
CYMMMpPOBaTb, BbIYMCATL CPeAHee M MpoY. (Hampumep, KONMYecTBO, CyMMa,
BO3pacCT), COBETY0 He YyBrekaTbCs AaTaMW M HE WUCMOfb30BaTb B OCHOBHbIX
Tabnuuax CNoXHbIX TUMOB AaHHBbIX.

3amevaHue: Ecnu B onuMcaHuMuM Bawen npeamMeTHoOM obnactm HeaocTaTO4YHO
WHpopmauuyn,  4ToBbl  NOCTPOUTL  AuMarpamMmy,  YAOBMETBOPSIOWYK  BCEM
nepedYncrieHHbiM  TpeboBaHuAM, npuaymManTe  Kakyl-HMbyab  npaBaonogobHyro
OOMNOMNHUTENBHYID  PYHKUMOHANbHOCTL (MM obpatutecb 3@  MOMOLWbLID K
npenogasartento). Ecnn onucaHne, HaobopoT, M3bbITOYHOE, OrpaHNYbTECHL Haubonee
NOHATHON DYHKLMOHASTbHOCTLHO.

CoxpaHuTte guarpammy:
- ons cebs (4Tobbl Npn HEOBXOAMMOCTM MOXHO ObINO NOANPaBUTL €€)

- ONs npenogasaTens - Kak KapTuHKy, B dhanne ¢ umeHem 01_XX_erd.jpg. (rae XX - kog
BaLLen npegMeTHoOM obnacTn) B Nanke Ballen rpynnol.

lMokaxute guarpammy npenogasartento. He npuctynante K BbINOMHEHUIO CrieayroLlero
3afaHus, Noka npenogasaTternb He 0go0puUT 3Ty Anarpammy.
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3adaHue 2. Co30aHue ckpunma 0ssi op2aHuU3ayuu cmpykmypbl 6a3bl 0aHHbIX U
3arnoJsiIHeHUs1 ee mecmoebiMu OaHHbIMU

basosble noHaTua: Tabnuua, Cesasb, Hopmanusayus, SQL, Data Manipulation
Language, Data Definition Language.

BcnomoratenbHble maTtepuarnsl - npe3eHTaums DataBase 01 _02.

1. lNocne ogobpeHna npenogaBaTenem Ballero npeablayLiero 3agaHusa (er-gnarpammbl)
HanUWKMTe CKPUNT CO30aHMs CxeMbl ©0asbl [aHHbIX, COOTBETCTBYHOLLUEN BalUeWn
Anarpamme. B 3TOM e CKpunTe OOMKHbl ObiTb M onepaTopbl 3anosiHeHust Tabnuy
TECTOBbIMU AAHHbIMU.

MpenocTepexeHns, CoBeThbl N TpeboBaHUS:

e [OnA nonen, no kKotopbiM cTpostca knwounm (PK un FK) pekomeHayetcs
ncnosib3oBaTh TUN AaHHbIX integer

e TuNbl cBA3aHHbIX nonen (PK n FK) gormkHbl coBnagaTb

e ONnA Havyana cnegyetr wusberaTb HecTaHAApPTHbIX TWUMOB AaHHbIX (Mog
cTaHgapTHbIMW UMELTCA B BUAY integer, decimal, varchar, datetime)

e TecToBble AaHHble A.6. bonee-MmeHee 0CMbICIIEHHBIMU, KOM-BO 3arnncen B Kaxkaomn
Tabnuue - ot 3 oo 20

e 006paTuTe BHMMaHWe, YTO MocrnefoBaTeNbHOCTL ONepaTopoB yaaneHus Tabnuuy,

He MOXeT ObITb cnyyanHou (He 3abyabTe OTNaanTb N 3Ty YacTb CKPUNTA)

BpemeHHO coxpaHuTe ckpunt B noboM mecte nog nwbbiM MmeHem B dopmarte
TekcTtoBoro cpanna (.txt nnm .sql).

2. Cospgante ¢ NOMOLLBI CKpunTa CBOK cxeMy 0asbl AaHHbIXx nog MS SQL Server, Tem
caMbIM OTNa)xuBasi CKpUNT.

3anyck nporpaMMbl-KnMeHTa:
All Programs -> Microsoft SQL Server 2008 -> SQL Server Management Studio

MapameTpbl coegmHeHnsa ¢ cepBepom (Connect to Server):
Server name: mathsrvdb.ad.pu.ru
Authentification: SQL Server Authentification
Login: *kkkkk

Pasword; ****xx*

3a nogpobHoCcTaAMM - K NpenogaBaTento.
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3.

Cpoante oTnaxeHHbIN CKPUNT: coxpaHuTe ero B dpanne ¢ umeHem 02_XX_script.sql (rae
XX - kog Bawen npegmetHon obnactn) B nanke  \\MATHSRVFS\POM\<Bawa
dammnnua>\

3adaHue 3. Co30aHue npocmsbix 3anpocoe K o0HoU mabnuye

basosble noHaTUA: SQL, Data Manipulation Language, onnepamop SELECT.
BcnomoratenbHble MaTtepuansl - npeseHTauma DataBase 03.

MpraymanTe HeCKONbKO MPOCTbIX 3anpoCcoB K pasHbiM CBOMM Tabnuuam, otnagbTe ux B
cpege MS SQL Server n cagante B Buge Tekctosoro ¢avna (03_XX.sql, rae XX - kog
BalLen npegMeTHOW obnacTtun), cogepkawero gopmMynnMpoBK/ 3anpocoB 1 onepaTtopbl
select, Hanpumep:

-- 1. ®amMunuu cTygeHToB, Y KOTOPbIX HEN3BECTEH TenedoH
SELECT name FROM student WHERE phone IS NULL OR phone=";
-- 2. CpefHAsa cTMneHansa CTyaeHToK

SELECT AVG(grant_st) FROM student WHERE sex = "X,

TpeboBaHus:
e 3anpocoB AOMKHO BbITb HE MEHee NATMW.
e B ogHom 3anpoce - obpalleHne TonbKo K ogHon Tabnuue.

e 3anpocbl AOMKHbI BbITb pa3HOOOpPa3HbIMK - B pamMKax MaTepuarnoB nNpe3eHTaumm
DataBase 03, B HuMX ob6sA3aTenbHO OOMKHbI NPUCYTCTBOBATb BCE creayloLmne
KOHCTPYKTbI:

DISTINCT

NULL

COUNT wn\unun gpyrmne cyHKunm arpermpoBaHmsi
BETWEEN

LIKE

NOT u\unn pgpyrmne normyeckme onepatopsbl

IN

ORDER BY

DESCENDING
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e He yBnekantecb BbIBOOOM CCbIITIOYMHbIX nosien (id) - pa3se 4TO NS OTNagKw,
BbIBOAUTE B OCHOBHOM 3HAYMMY0 UHGOPMaUUIO.

e PesynbTaT 3anpoca He OoOmXeH ObITb MyCTbIM, NpU HeobxoamMmocTu fobaBbTe
AOMOMNHUTENbHbIE TeCToBble AaHHble (M BCcTaBbTe cooTBeTcTBYOWMEe INSERT B
TEKCT CAaHHOro 3aaHus)

e He 3abygbTe HanucaTb TEKCTOBble (POPMYIMPOBKM, MOSICHAKLWINE CYTb
3anpocos.

3adaHue 4. Co3zdaHue npocmaix 3anpocoe K cesizaHHbIM mabnuyam

basosble noHaTUA: SQL, Data Manipulation Language, onnepamop SELECT.
BcnomoratenbHble MaTtepuansl - npeseHTaumsa DataBase 04.
MpmnoymanTe HeCKOSbKO 3anpoCcoB, KaXabl N3 KOTOPbIX obpaliaetca bonee 4yem K
ogHoun Tabnuue, otnagbTe ux B cpeae MS SQL Server n caante B BUAE TEKCTOBOIO
danna (04_XX.sql), cogepxawero dopmynmpoBKn 3anpocoB K onepartopsbl select (Tak
Xe, KaK B npeabiayLiem 3agaHun).
TpeboBaHus:

e 3anpocoB OOMKHO ObITb HE MEeHee NATH.

e B kaxgom 3anpoce - obpauieHne bonee 4em K ogHon Tabnuue.

e 3anpocbl 4OMKHbI ObITb pa3HOOOPa3HbIMK - B paMKax MaTtepuanos npe3eHTauum
DataBase 04:

e lcnonb3ynte oba BapnaHTa CMHTaKCuca coeguHeHnsa Tabnuu:

... FROM student, marks WHERE student.student_id=marks.student_id ...
... FROM student JOIN marks ON student.student_id=marks.student _id ...

e XoTsa 6bl B OQHOM 3anpoce MCMosb3yhTe BHELLHee CoeanHeHne ABYX, TPeX UMnn
bonee Tabnuy (ana BblIpa3UMTENbHOCTU pes3ynbTaTta gobaBbTe HOBblE AaHHbIE,
Hanpumep, HOBOMO KMMEHTA, Y KOTOPOro elle HeT HU OQHOro 3akasa, U BCTaBbTe
cootBeTcTBYOWMe INSERT B TeKCT caaHHOro 3agaHus).

e [lpuBeTcTBYyeTCs MCMNONb3oBaHWe UILTPOB /[ COPTMPOBOK [/  PYyHKLMIA
arpermpoBaHus.

e He 3abygbTe HanucaTb TEKCTOBble (QOPMYSIMPOBKKU, MOSICHSIOWME CYTb
3anpocos.

3adaHue 5. Co3daHue 3anpocoe Ha 2pynnuposaHue OaHHbIX

Basosble noHaTnA: SQL, Data Manipulation Language, ornnepamop SELECT.
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BcnomoratenbHble MaTtepuansl - npeseHTauma DataBase 05.

Mpuaymanite HECKOMNBbKO 3anpoCcoB Ha rpynnNUpoBaHNe AaHHbIX (MCNONb3ynTe
pononHutensHo yHKumM Transact SQL), otnagbTte ux B cpege MS SQL Server n
choante B Buge tekctoBoro anna (05_XX.sql), cogepxaliero TeKCToBble
dopmynupoBku 1 camu onepaTtopsl select (Tak xe, kak B npeablayLLmnX 3agaHusix).

TpeboBaHus:
e 3anpocoB AOIMKHO ObITb HE MeHee MATMW.

e B He meHee 4yem Tpex 3anpocax HY>XHO 3a4eNCTBOBaTb rpynnupoBaHne, B TOM
4yucne n Ha coeaMHeHnsax Tabnuu, He MeHee YeM B OAHOM U3 HUX - (UNbTP Ha
rpynnbl - cMm. npeseHTauuto DataBase 05 (npu Heobxogmmoctn pobasbTte
AOMNONHUTENBHO TECTOBLIX AAHHbIX - B 3TOM Crlydae He 3abyabTe BCTaBUTb B
05 _XX.sgl cooTBeTCcTBYlOWME onepaTopbl insert M ynomsHyTb 06 3TOM B
COAHHOM 3afjaHun WU MPOCTO B 3adaHWe BCTaBbTE€ 3TWM [OOMONHUTENbHbIE
onepartopsbl insert).

e B He MeHee 4YeM OBYX 3anpocax HY)XHO Mcnonb3oBaTth fNobble oyHKUMK Transact
SQL (HO He cTaHaapTHble Ans sql pyHKUuuK arpermpoBaHus count, avg, sum,
min, max), cnucok gyHkumMrm cm. B MS SQL Server Management Studio, B
naHenu Object Explorer (O6o3peBaTenb 06bEKTOB):

Databases\2016_371\Programmability\Functions\System Functions

e He 3abygbTe HanucaTb TEKCTOBble (QOPMYIMPOBKKU, MOSICHSOWME CYTb
3anpocos.

3adaHue 6. Co30aHue 3anpocoe C/I0XXKHOU CMpPYKmMypbl

basosble noHaTUA: SQL, Data Manipulation Language, Data Definition Language,
onepamop SELECT.

BcnomoratenbHble MaTtepuansl - npeseHtauma DataBase 06.

MpunaoymanTte HeCKoNbKO "CroxHbIX" 3anpocoB (cM. npe3eHTauuio DataBase 06),
oTnaabTe ux B cpege MS SQL Server n cgante B Buae TekctoBoro carna (06_XX.sql),
cofepallero TekcToBble (hOpMyNIMPOBKM U CaMm onepaTtopsbl select (Tak e, Kak B
npegplayLwmnx 3agaHusx).

TpeboBaHus:

e 3anpocoB AOMKHO ObITb HE MEHEE YeTbIPEX, Cpean HNX 06s13aTenbHO:

- BITOXXEHHbIN 3anpoc ¢ ucnonb3oBaHuem IN nnmn = <, >, ...

- BNOXEHHbIN 3anpoc ¢ ucnonb3oaHnem ANY, ALL vnn EXISTS

- 3anpoc € UCnonb30BaHMEM NCEBAOHNMOB
(nto6on BapmaHT kpome 2.1. - CM. Npe3eHTauunto)

- o6beanHeHne 3anpocos

(ecnu cnoXHbIM 3anpoc okasancs UCKYCCTBEHHO YCIOXHEHHbIM BapuaHTOM
NPOCTOro 3anpoca - NPUBeaUTE 1 NPOCTON BapuaHT 3TOro 3anpoca)
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e He 3abygbTe HanucaTb TEKCTOBble (POPMYIMPOBKM, MOSICHAKLWINE CYTb
3anpocos.

3adaHue 7. Modughukayusi OaHHbIX

basosble noHATUA: SQL, Data Manipulation Language, onnepamop SELECT, onepamop
INSERT, onepamop UPDATE, onepamop DELETE.

BcnomoraTtenbHble MaTtepuansl - npeseHtauma DataBase 07.
Mpngymante 4 onepatopa MoanuKauumn gaHHbIX, oTnagete ux B cpege MS SQL
Server 1 coxpaHute B TekctoBoM harnne (07_XX.sql), coaepxxaliem TEKCTOBbIE

hopMynMpoBKN 1 ornepaTopsbl.

1. Job6asneHue B nobyo n3 Tabnumu HOBbIX 3anmncen C COXpaHeHneM
nocnegoBaTenbHOM HyMepauum (C UCNoNb3oBaHNEM max).

2. N3meHeHune gaHHbIX B Ntobon n3 tTabnuuy ¢ ncnonb3oBaHMeM nogsanpoca.
3. YpaneHue 4actu 3anucen 13 nobon Tabnuupbl ¢ UCNoNb3oBaHMEM NoA3anpoca.
4. YpaneHue 3anncu n CBs3aHHbIX C HEW, C NpeaBapuUTESNbHbIM Nepeco3gaHnem
npasuna LenoCcTHOCTU "KackagHoe yaaneHue".
(BbIDEPUTE TaKMe "rnaBHy" 1 "3aBucnmy" Tabnumubl, 4ToObI Ha "3aBMCUMYyO"

HUKTO He ccbinancs, Hadye npuaeTcsa nepeco3aartb bonee ogHOro npasuna
LLleNIOCTHOCTN).

3adaHue 8. Co3zdaHue npedcmaesieHull

basosble noHaATUA: SQL, Data Manipulation Language, onepamop SELECT, Data
Definition Language, NMpedcmasrneHue.

BcnomoratenbHble MaTepuansl - npeseHTaumna DataBase 08.

MpuaymanTe npeacrasneHus (view) no ceoum Tabnuuam, otnagbte B cpege MS SQL
Server onepaTtopbl NX CO34aHUSA U UCNONb30BaHNSA, BbINIOXUTE UX B TEKCTOBbIN (hann
08 XX.sql ¢ nosicHeHUsMHN.

TpeboBaHus:

e He mMeHee Tpex npeacraBneHnn.

e [lpeacraBneHnss JOMKHbl ObITb "NOTEHUMaNbHO BOCTpeObOBaHHbLIMK" - Kak OCHOBA
Ana pas3nuyHbiX BbIGOPOK (4518 BbiBOAA B UHTepdence, Anst OTYETOB, ...).

e Kpome onepaTopa co3gaHusi, AOns Kaxgoro NpeacraBreHust HYXXHO Ao6aBuTb

oOVH-ABa onepaTopa €ero WUCMonb3oBaHUs - BbIOOpKa, peaakTMpOBaHWE Wu
yOaaneHue AaHHbIX Yepes npeacTaBrieHne.
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e MoXxHO ncnonb3oBaTb CBOU yaadHble CTapble 3arpocCbl, HO BHECUTE B HUX XOTHA
Obl MMHUManbHbIE N3MEHEHMUS. ..

3adaHue 9. U3meHeHue cmpykmypbl 6a3bl OaHHbIX

basosble noHaTUA: SQL, Data Definition Language, lpedcmasneHue, IHOekc,
Tpuezep, XpaHumasi npouedypa.

BcnomoraTtenbHble MaTtepuansl - npeseHTauma DataBase 08.

1.

Mpnoymante u co3ganTte "nonesHsIn” Tpurrep gns nobon ns sawmx tabnuu
(cHabauTe ero NOSAICHUTENbHBIM TEKCTOM). HanuwunTe Takke onepaTop, BbIMONHEHNE
KOTOPOro nHuumnmnpyet paboTy Tpurrepa n onepatop(bl), AEMOHCTpUPYLOLLME
pesynbTaTt aTon paboTbl (Hanpumep, co3gaemM Tpurrep, KOTopbii Npu JobaBneHnn
CTyAeHTy NMobon oLeHKM co3aaeT Ans Hero eLe n BOHYCHY NATEepPKY No
PU3KynbType, Toraa Hy>XXHO HanucaTb 1 onepaTop gobaBneHnsa KOMy-HUOYab Kakom-
HMOYOb OLEHKM U OKPYXUTb €ro AByMS onepaTtopamu select, nokasbiBatoLmmm
OLIEHKM TOrO CaMoro CTyaeHTa 4o M nocre BbiNnoneHnsa onepaTopa insert,
WHULMMPYIOLLLErO 3anycK Tpurrepa).

HanunwwuTte onepaTopbl co3aaHnsa ABYX MHOEKCOB. [epBbi 4omMKeH ObITb NOCTPOEH
no kKomGuHauuu aAByx unun 6onee nonen, KoTopble, BEPOATHO, "ByayT 0cobo
BocTpeboBaHbl B 3anpocax”, a BTopou NycTb ByaeT npeaHasHavyeH Anst KOHTPOss
YHUKANbHOCTU Kaknx-nnbo 3HayeHun (Hanpumep, "y cTygeHTa no npeamMeTy He
AOIMKHO BbITb Bonee ogHOM oLEeHKN").

CospanTe B 6a3e gaHHbIX XpaHUMyo npouenypy (cHabante ee NOACHUTENbHbLIM
TEKCTOM). MOXXHO YCNOXHUTb anropuTM 3a CHET YBESNIMYEHUS YnCna NapamMeTpos,
pasnu4YHbIX BO3MOXHOCTeN a3blka Transact-SQL, KOHCTpyKUMM cursor u T.4..

Cpante pesynbTaThl B BUAe tekctooro canna (09 _XX.sql).
He 3abyabTe Hanncatb KOMMEHTapun anga Tpurrepa u ons npoueaypsbi.

(maTepuansl - cM. npeseHTauuto DataBase 09)
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