A3bIKk SQL

Jlekuuna 4
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SQL (Structured Query Language —
CTPYKTYPUPOBAHHbIN A3bIK 3aMNpocoB) —
A3blK A9 B3auMoaencTsusa ¢ b/.
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Tunbl KoMaHA SQL

D D D D

DQL (Data Query Language — s3bIK 3anpocoB) — 3anpochl Ha
n3Bsie4eHmne AaHHbIX 13 Tabnuy n onMcaHns BHELHEro Buaa
nosly4eHHbIX aaHHbIX (onepatop SELECT).

DML (Data Manipulation Language — a3bIK
MaHUNyIMpoBaHNs AaHHbIMKN) — aobasneHne, yaaneHme u
n3meHeHue aaHHbIX (ornepatopbl INSERT, DELETE, UPDATE).

DDL (Data Definition Language — 3blk onpeaeneHus
[IaHHbIX) CO3aHMe N YHUUYTOoXXKeHue obbekToB b/l,
obecneyeHne LUenocTHOCTN AaHHbIX (onepaTtopbl CREATE
TABLE/VIEW/INDEX, DROP/ TABLE/VIEW/INDEX, ALTER
TABLE/INDEX).
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Tunbl KoMaHA SQL

D D D D

DCL (Data Control Language — s3bIK ynpasnieHns AaHHbIMN)
— ynpaBneHue A0CTYyNnoM nosb3oBaTteneun K b/l, a Takxe
Ha3HaYeHWe NMosb30BaTeNSM YPOBHEN NpUBMAErn AOCTYMNa
(onepaTtopbl GRANT, REVOKE)

TPL (Transaction Processing Language — s3blk 06paboTKu
TpaH3akummn) — onepatopbl COMMIT, ROLLBACK, SAVEPOINT

KOMaHAbl aAMUHNCTPUPOBAHNS AAHHbIX — ayaAuUT U aHann3
ornepauun BHyTpu bl], a Takxe aHanu3 Npom3BoANTENBHOCTU
cuCTeMbIl AaHHbIX B LenoM (onepaTtopbl START AUDIT, STOP

AUDIT)



Ve ¥ T wil 23

OcHoBHble NoHATMSA SQL

D
CTpykTypa onepatopa SQL
Nma

AupeKkTnBa TaBANLbI

SELECT *
Kn [MpeanoxeH
odestie 2o OM Stidents - 7

cnoBa N4
T WHEREStNo = 2—

V|M$'-I/
KOHCTaHTa

OAnpeKkTusbl OHMCI:CIEOé1I%I+aD,eVICTBMe, BbIMOJTHAEMOE
onepatopoM: SELECT (BbibpaTb), CREATE (co3aatb), INSERT
(no6aBuTk), DELETE (yaanutb), UPDATE (06HOBUTL), DROP
(ynanutb), ALTER (M3meHuTb), COMMIT (3aBepunThb U
3aduKCcnpoBaTb BHeceHHble n3MmeHeHus), ROLLBACK
(OTMEHUTb BHECEHHbIE U3MEHEHNS).
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OcHoBHble NoHATMSA SQL

I!IpennomeHue OMUCbIBAET AaHHble, C KOTOPbIMX paboTaeT
onepaTop, WK COAEPXKUT YTOUYHSAIOLY MHMOPMaLIMIO O AEUCTBUN,
BbinosiHseMoM onepaTtopoM: FROM (otkyaa), WHERE (rpe), GROUP
BY (rpynnuposatb no), HAVING (nmetownn), ORDER BY
(ynopsigountb no), INTO (kyaa).

NUMmeHa (MaeHTUPUKaATOPDbI)
AnvHa — ao 128 cMMBOOB

NCroJib3yeMble CUMBOJIbl — TOJIbKO MPOMUCHbLIE NI CTPOYHbIE
6yKBbl TATUHCKOro andasuTa, UMdpbl Ui CUMBOS
noa4vepkmBanus (). llepBbiM cMmMBOJIOM AOMKHA 6bITb OYKBa.

COCTaBHOe UMS — naeHTudunkaTop 6asbl AaHHLIX, ee Bnajesnbua
n (nnn) obbekta 6a3bl AaHHbIX. Hanpumep, rosiHoe nms
TabsmLbl COCTOUT U3 UMEHU Bnagensua Tabnuubl 1 UMeHn
Tabnuupl, pasaeneHHbix Toukou (.): Admin.Students.
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OcHoBHble NoHATMSA SQL

D D D D
KoMMeHTapum

/* n */ — MHOrOCTPOYHbIN KOMMEHTapUM
-- — OJHOCTPOYHbIN KOMMEHTapUI

Tunbl AaHHbIX
INTEGER vnu INT — uenoe uncno (06bi4HO A0 10 3Ha4aLmx
LUMPpP U 3HAK);

SMALLINT - "kopoTkoe uenoe" (0bbl4HO A0 5 3Hauvalumx undp u
3HaK);

NUMERIC(p, q) — AecsaTnyHoe 41cno, nMerollee p umdp
(0<p<16) 1 3HaK; C NOMOLLIO g 33aE€TCA YMCNO LUMdp cnpaBa
OT AecaATUYHOM ToukM (< p, ecnn g = 0, OHO MOXET bbITb
OMyLleHO);

REAL — yMcno € nnaBatoLLEeN 3ansaTon;
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OcHoBHble NoHATMSA SQL

CHAR(Nn) (CHARACTER(Nn)) — cMMBOnbHas CTpoka
(OUKCMPOBaAHHOM ANMNHbLI U3 N cuMBOsoB (0 < n< 256);

VARCHAR (n) (CHARACTER VARYING (n))— cuMBOnbHas CTpoKa
NepeMeHHON ANWHbI, HE NMpeBbIWatoLen n cuMBonoB (N> 0 u
pa3Hoe B pa3Hbix CYB/, HO He 6bonee 8 K6);

DATE — gaTta B dhopMaTe, onpeaensieMoM cneluanbHom
KomaHaou (no ymonyanunto mm/dd/yy, Hanpumep, 10/03/12).

TIME — BpeMs B chopMaTe, onpeaensieMoM CreuyanbHOM
KOMaHz0u1, no ymonyanuio hh.mm.ss.
BOOLEAN — npuHMMaeT NCTUHHOCTHbIe 3HavyeHus (TRUE nnu FALSE).
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OcHoBHble NoHATMSA SQL

>
KOoHCTaHTbI (iInTepanbi)
YncnoBble KOHCTaHThI: 21, -345, +234,6547

e KoHcTaHTbl ¢ nnaBatowlen 3anaton: 1.5E3, -3.14159E1, 2.5
E/

CTPOKOBbIE€ KOHCTaHThI: 'DTO CMMBOJIbHas CTpoKa'.

Echu B CTPOKOBYHK KOHCTAHTY HY>KHO BKJ/TIO4YNTb OANHAPHYIO
KaBblyKy, TO BMECTO HEE HAAO0 NMMCatb ABE OANHAPHbIE KaBbl4KW.

‘ 3aecb BHYTpU 6yayT ' ' oguMHapHbIe” " KaBbIUKW',

KOHCTaHThI AaThl U BpeMeHu. MNpumep ansg aatel: '2012-10-03,
'1993-12-10". Npumep ans spemenun: ‘17:22:10°, '01:01:01".
Jlornyeckmne koHcTaHThl: TRUE, FALSE, UNKNOWN
OTcyTcTBYIOLIME AaHHble (3HayeHne NULL)

10
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OcHoBHble NoHATMSA SQL

.BCTPOEHHbIe byHKLUMN

CAST (3Ha4yeHue AS Tvn AaHHbIX) — 3HAYEHWUE,
npeobpa3oBaHHOEe K TUMY AaHHbIX (HanpuMep, AaTa
npeobpa3oBaHHas B CTPOKY)

CHAR_LENGTH (cTtpoka) — AnnHa CTpOKW CMMBOJIOB
CURRENT_DATE — Tekywaq aaTta

CURRENT_TIME (TO4YHOCTb) — Tekyllee BpeMs C YKa3aHueM
TOYHOCTU APOBHOM YacTu CEeKyHA

EXTRACT (uactb FROM 3HauyeHue) — ykazaHHas YacTtb (YEAR,
MONTH, DAY, HOUR, MINUTE, SECOND) n3 3Ha4eHus
BpeMeHHoro tuna: EXTRACT(YEAR FROM DATE ‘2012-10-03") =
2012

LOWER(cTpoka), UPPER(cTpoka) — cTpoka, npeobpa3oBaHHas K

HWXHEMY (BEPXHEMY PErUCTpPY) 1
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3anpockl Ha YTeHMe AaHHbIX.
. .One.paTop SELECT

CuHTakcuc onepatopa SELECT

SELECT [ALL | DISTINCT] cnncok_Bo3BpallaeMbiX_CTonbuos|*
FROM crnincok_unmeH_Ttabnuu

'WHERE ycnosune_noucka]

' GROUP BY cnmcok_uMeH_cTonbuoB]

'HAVING ycnosue_noucka]

'ORDER BY ums_ctonbua [ASC | DESC],...]

[pumeydaHme: B KBaApaTHbIX CKOBKax yKa3aHbl NpeanoxeHus,
KOTOpble MOryT OTCYTCTBOBaTh B onepaTtope SELECT.

12



3anpockl Ha YTeHMe AaHHbIX.

.OngpaTop SELECT

® ®
Cxema b[] (ans npuMmepoB)
Groups
— =grNum ;
| |
| |
| |
|
L

|
|
|
| Students
: = stNum :
| stName |
| stStipend |
| stBrthDate ll
L

grNum (FK

WorkPlan
=g Teachers
tNum »-
semestr |_<> = N
hours | tName |
tNum (FK) »— — tPosition |
subjNum (FK) § ——— tChiefNo |
rNum (FK) | tSalary :
R | i _l
|
Marks : Subjects
Rid | < =2 subjNum
—)
mark | subjName
semestr | i
— —@  stNum (FK) | S
subjNum (FK) @

13
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3anpockl Ha YTeHMe AaHHbIX.
OnepaTop SELECT

1. Ll,enb 3anpoca npennomeuue SELECT

[peanoxeHue SELECT cogep>XUT CNMCOK BO3BpalllaeMbIX
CTON6UOB, pa3aeneHHbIX CUMBOSIOM «3anaTas» (,).

1.1 Cnocob6bl yKa3aHus1 BbIBOAUMBbIX cton6uos

BbIBOJ 3HAY€HMMU onpepesieHHbIX CToN1610B 0AHON U3
Tabnuubl, yKa3aHHOM B npeanoxeHnn FROM

[pumep. [lonyunTb CNNCOK CTYAEHTOB M pasMep MX
CTUNEeHaUN.

SELECT stName, stStipend
FROM Students;

14
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3anpockl Ha YTeHMe AaHHbIX.
. OnepaTop SELECT

ans BblBona Bcex cronbuosB Tabnunubl, ykazaHHOWN B
npeanoxeHun FROM, MOXXHO nepeuncnnTb Bce UX Ha3BaHUSA
NN BOCMOJ1b30BaTbC CUMMBOJIOM «3Be304Ka» (*)

[lpumep. BoiBecTn BCce ctonbubl Tabnuubl Groups.

SELECT grNum, grName, grCntStud
FROM Groups;

Un

SELECT *
FROM Groups;

15



3anpockl Ha YTeHMe AaHHbIX.
.OngpaTop SELECT

® YTOYHEeHMe MMeH CTo/16L0B NMyTeM yKasaHus NosIHOro
nMeHu ctonbua: umMa_tabnuubl.uma_cronbua.

[Tpumep:
SELECT Groups.grNum, Groups.grName, Groups.grCntStud
FROM Groups ;

16
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3anpockl Ha YTeHMe AaHHbIX.
. .One.paTop SELECT

1.2 UcknroyeHue NOBTOPAIOLWMNXCA CTPOK

[Na NCKNIoYeHUA NOBTOPSAOLWMNXCA CTPOK U3
pe3ynbTUpytowen Tabnunubl NCMOMb3YETCA KHOYEBOE
cnoeo DISTINCT, koTOpoe yKa3biBaeTcda nepen Crmckom
BO3BpaLlaeMbIX CTOM6LOB.

[TpnMep. BbIBECTU 3HAYEHUS [lpnMep. BbIBECTU YHUKABHbIE
ctonbua tPosition Tabnuubl 3Ha4veHuns ctonbua tPosition
Teachers. Tabnuubl Teachers.

SELECT tPosition SELECT DISTINCT tPosition

FROM Teachers; FROM Teachers;
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3anpockl Ha YTeHMe AaHHbIX.

: OnepaTop SELECT

1 3 VlcnonbsoBaHue BbIYMNCJ/ISEMbIX BblpaK€HUMN

[MpuMep. BbiBECTM (haMmnnnmn CTYAEHTOB, pa3Mep UX CTUMNEHANM
BIPH. n B $.

SELECT stName, stStipend, stStipend / 8,14
FROM Students ;

18
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3anpockl Ha YTeHMe AaHHbIX.
OnepaTtop SELECT

1.4 ﬁepeonpenenel-me MMEH pe3yJ/ibTUPYIoLWKnX CToN6L 0B

[na nepeonpeaeneHns UMeHn pesynbTUpPYoLLIEro cTonbua
(co3paHus ero CMHOHMMA) UCMoNb3YeTCH KitoyeBoe coBo AS.

19
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3anpockl Ha YTeHMe AaHHbIX.
: OnepaTop SELECT

1.5 Bkmoquue TeKCTa B pe3yJibTaT 3anpoca

B npepnoxennn SELECT kKpoMe nMeH CTOMOLOB 1 BbIPaXXEHUI C
HMMWN MOXHO YKa3blBaTb KOHCTAHTbI (M KOHCTAHTHbIE
BbIpa)XeHus).

MpuMep. BbiBECTM haMunnmM CTyAEHTOB M pa3Mep MX CTUMEHAUN,
0hOpMUB pe3y/ibTaT NPeAoXEHUAMN Ha PYCCKOM SA3bIKE.

SELECT 'CrypeHT’, stName, ‘nony4yaert ctuneHguio’, stStipend
FROM Students ;

20



e ¥ P gL

3anpockl Ha YTeHMe AaHHbIX.
. .One.paTop SELECT

2. Ucnonb3yembie Tabnuubl. NMNpegnoxxenmne FROM

[peanoxexHne FROM conep>XuT CMcoK nMmeH Tabnuu,
pa3fesieHHbIX CUMBOJIOM «3anartasa» ().

Hanpumep, FROM Students, Groups.

MO>XHO YKa3biBaTb CUHOHUMbI (NCeBAOHUMbI) UMEH
Tabnuu.

Hanpumep, FROM Students st, Groups gr

21
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3anpockl Ha YTeHMe AaHHbIX.

OnepaTop SELECT

3. OT60p CTpOK I'Ipennomeuue WHERE

[1peanoxeHne WHERE cocTouT 13 KnioyeBoro cnoBa
WHERE, 3a KOTOpbIM CneayeT ycsoBue Nomcka,
ornpeaensiolliee, Kakne MMeHHO CTPOoKK TpebyeTcs BbIOpaThb.

Ecnu ycnosue noncka nMmeet 3HadeHne TRUE, CcTpoka
6yneTt BK/IOYEHa B pe3ysibTaTt 3arnpoca.

Ecnu ycnhoBue noncka nMmeet 3HadyeHne FALSE nnun NULL,
TO CTPOKa MUCK/IIOYAETCA U3 pe3ynbTaTa 3anpoca.

22



3anpockl Ha YTeHMe AaHHbIX.
. OnepaTop SELECT

3.1 ycnosml 0T60pa CTPOK
o CpaBHeHMe
BbipaxkeHnel =|<>|<|>|<=|>= BblpaxkeHune2

23
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3anpockl Ha YTeHMe AaHHbIX.
o .One.paTop SELECT

NMpoBepka Ha NPUHaAANEXXHOCTb ANana3oHy
3HauyeHun (BETWEEN)

nposepsieMoe_BblpaxeHne [NOT] BETWEEN MnHnmym AND mMakcuMyM

[MpuMep. Mony4nTb CNUCOK CTYAEHTOB, NOSYYaloOWMX CTUNEHAMIO B AMANA30HE
oT 650 go 1100 rpH.

SELECT stName, stStipend
FROM Students
WHERE stStipend BETWEEN 650 AND 1100;

24
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3anpockl Ha YTeHMe AaHHbIX.
. .One.paTop SELECT

NpoBepka Ha NpMHaANeXXHoCcTb MHOXecTBY (IN)

nposepsieMoe_BbipaxeHne [NOT] IN (Habop_KOHCTaHT)

[lpnMep. llonyynTb CNMUCOK CTYAEHTOB, Mony4darowmx ctuneHauo 650
nnn 730, unn 900 rpH.

SELECT stName, stStipend
FROM Students
WHERE stStipend IN (650, 730, 900);

25
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3anpockl Ha YTeHMe AaHHbIX.
. .One.paTop SELECT

lMpoBepka Ha cooTBeTcTBME WabnoHy (LIKE)

nms_ctonébua [NOT] LIKE wabnoH [ESCAPE cuMBOn_nponycka),
roe

LLIAB0OH — 3TO CTPOKA, B KOTOPYIO MOXET BXOAUTb OAUH UK
6osiee NoACTaHOBOYHbLIX 3HAKOB.

NoACTaHOBOYHbIE 3HAKW.

O/ — coBnagaeT C 1lobon nocneaoBaTenbHOCTbIO U3
Hyns unun 6onee CMMBOJIOB

MNpumep. MonyunTb cBeAEHUs O CTyAeHTaX, Ybs aMuUnus
HauyMHaeTca C «/BaH».

SELECT *
FROM Students

WHERE stName LIKE ‘UBaH%";
26
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3anpockl Ha YTeHMe AaHHbIX.
. .OngpaTop SELECT

__(cumBON noavepkuBaHus) — coBnaaaeT C NobbIM
OTAeSIbHbIM CMMBOJIOM.

[Tpumep. NonyunTb CBeaeHUsa O CTyAeHTaX, ybe nMa «Hatanpa»
UnNn «Hatanusa».

SELECT *
FROM Students
WHERE stName LIKE ‘%HaTtan_s’;

27
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3anpockl Ha YTeHMe AaHHbIX.
.One.paTop SELECT

CMMBOJ1 MPONycka NUCMonb3yeTcs AN NpoBepKMU Hann4vmns B
CTPOKax CMMBOJIOB, UCMOMb3YIOLWLNXCSA B KayecTBe
NOACTAHOBOYHbIX 3HAKOB (%, ).

[pumep. MNMonyunTtb cBeaeHnsa n3 tabnuubl "Data”, roe B none
pe3ynbTaT COAEPXUTCH dparMeHT TekcTa "'MeHee 50%" .
SELECT *

FROM Data
WHERE Result LIKE ‘%MeHee 50$% %' ESCAPE $;

28
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3anpockl Ha YTeHMe AaHHbIX.
. .On§paTop SELECT

NMpoBepka Ha paBeHCTBO 3HauyeHnto NULL (IS

NULL)
nms_ctonbua IS [NOT] NULL
[TpumMep. MonyunTb CBeAEHUS O CTyAEHTaxX, NoJyYaoLwmx

CTUMEHAMIO.
SELECT stName, stNum, stStipend

FROM Students
WHERE stStipend IS NOT NULL;

29
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3anpockl Ha YTeHMe AaHHbIX.
' OnepaTop SELECT

COCTaBHbIe ycnosml noucka (AND, OR u NOT)

WHERE [NOT] ycnosune_noucka [AND | OR] [NOT]
yCroBue_rnoucka ...

Mpumep. MonyynTb CBEAEHNS O CTyAEHTaX, KOTOpbIE y4YaTCs B
rpynne c KoJoM «1» 1 nonyyaroT CTUNEHAMIO.

SELECT *
FROM Students
WHERE (grNum = 1) AND (stStipend IS NOT NULL);

30
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3anpocbl ¢ MHOrMMK Tabnunuamin

D D D D
EcTecTBeHHOe coeaguHeHue Tabnuy

O6beanHeHHyo Tabnnuy obpas3yoT rnapbl TeEX CTPOK U3
Pa3NIMYHbIX TabnnL, y KOTOPbIX B CBA3aHHbLIX CTONOLIAX
coaep)xaTcsi OAMHAKOBbIE 3HaYEHMUS.

[Tpumep 1. [NoNyynTb CNUCOK CTYAEHTOB U HAa3BaHUA UX rpynnmn.
SELECT stName, grName
FROM Students, Groups
WHERE (Students.grNum = Groups.grNum);

CBs3aHHble CTOMOLUbI NPeACcTaBNAl0T cobon napy «BHELUHUM
KNHOY — NMEPBUYHbBIN KITHOY»,

31
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3anpocbl ¢ MHOrMMK Tabnunuamin

® ®
3anpocbl ¢ camoobbvreanHennem Tabnuy

B SQL ansa obbeanHenus tabnuubl ¢ caMon cobou
(camoobbeanHeHne Tabnuu) NpuMeHseTcs noaxon,
COCTOSILLIMA B UCMNONb30BaHMN "BUPTYaNbHOW KONumn"
Tabnu1ubl, HA KOTOPOKO MOXHO COCNATbCS, UCMOMb3YS

ncesaoHMM Tabnuupbl.

Mpumep 1. BbIBECTU CMMCOK BCEX NpenoaaBaTenen n ux

pykoBoAUTENEN.
SELECT Teachers.tName, Chiefs.tName
FROM Teachers, Teachers Chiefs
WHERE Teachers.tChiefNum = Chiefs.tNum;

Teachers
T2 tNum

tName

tPosition
tChiefNum
tSalary
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3anpocbl ¢ MHOrMMK Tabnunuamin

D D D D
CoeauHeHne Tabnuy MOXEeT OCYLEeCTBAATLCA U MO

ycnoBugdMm, OT/IMYMHBIM OT PpaABEHCTBA.
SELECT atp1, atp2,...,aTpN FROM t1, t2

WHERE t1.a 6 t2.b
34eCb O nobon onepaTtop cpaBHEHUS: >, >=, <, <= <>

[MpuMep 2. lonyynTb Ha3BaHWA Nap NpeaMeToB, UMEIOLLINX
O[IMHAKOBOE KONIMYECTBO Y4ebHbIX YacoB.

SELECT a.subjName, b.subjName

FROM Subjects a, Subjects b

WHERE a.subjHours = b.subjHours AND
a.subjName <> b.subjName;

33
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ArperaTHble @YyHKLUK

I'-\rperaTHaﬂ (hYHKLMA NPUHMMAET B Ka4yecTBe
apryMeHTa Kakou-nnmbo ctonbew AaHHbIX LEMNKOM, a
BO3BpallaeT 0HO 3Ha4YeHne, KOTopoe onpeaesieHHbIM
0bpa3oM noabIToOXMBAET 3TOT cToNbeL,.

SUM(BbIpaxkeHune | [DISTINCT] nmsa_ctonbua) — cyMMa
[ pa3nnyHbIX] YNCOBbLIX 3HAYEHUU

AVG(BbipaxkeHue | [DISTINCT] nmsa_ctonbua) — cpeaHss
BENIMYMHA [pa3NNYHbIX] YNCNOBbIX 3HAYEHNN

MIN(BblpakeHne | uMs_cTtonbua) — HauMeHbLLee cpean
BCEX 3HAYEHUM

34
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ArperaTHble @YyHKLUK

D D D D
MAX(Bblpa)eHune | nms_cronbua) — Hambonbluee cpeau

BCeX 3Ha4YeHuu

COUNT([DISTINCT] nMsa_cTtonbua) — noacYMTbIBaET
KONMYECTBO 3HAYEHUN, coAepXalLmxcs B ctonbue

COUNT(*) — noacunTbiBaeT KONMYECTBO CTPOK B
Tabnuue pe3ynbTaToB 3anpoca

NpuMeyaHue: arperaTHble MPYHKUNU HENb3S NPUMEHSTb B
npeanoxenmmn WHERE

35
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ArperaTHble @YyHKLUK

D D D D
[lpumep 1. Hautn cymmapHoe, cpeaHee, MMHUMallbHOE U

MaKCMMaJibHOE 3Ha4YeHNnE CTUuneHamm CtyaeHTosB.

SELECT SUM(stStipend) AS Sm, AVG(stStipend) AS Ay,
MIN(stStipend) AS Mn, MAX(stStipend) AS Mx

FROM Students

[puMep 2. HanTn KONMYeCcTBoO CTYAEHTOB, NOJyYaroLWmX
CTUNEHAMIO.

SELECT COUNT(*) AS Cnt
FROM Students
WHERE stStipend > 0

36
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CopTupoBKa pe3ynbTaToB 3anpoca.
[TpepnoxxeHne ORDER BY

ORDER BY wnmMms_ctonbua [ASC | DESC], ...

rne, ASC — Bo3spacTtatowmn, DESC — ybbiBalowmMn Nopsaok
COPTUPOBKM.

[Mpumep. BbiBECTU CNNCOK DaMUINA CTYAEHTOB, YYaLLUUXCS B
rpynne KN-125 B obpaTHOM andaBnTHOM nopsiake.

SELECT stName
FROM Students, Groups

WHERE Students.stNum = Groups.grNum AND
Groups.grName = ‘KN-125’

ORDER BY stName DESC

37



ae ¥ P gt S

3anpochbl C rpynnmupoBKOMN.
I'Ipenno>|<eHme GROUP BY

Mcronb3oBanme dpa3bl GROUP BY no3sonsier

CrpynnupoBaTb  CTPOKM B TPynnbl,  MMEIOLME
OJWHAKOBbIE 3HAUYEHUS YKAa3aHHOIo Nons:

arName ORDER BY grName GROUP BY grName

KN-121 KN-101 KM1-101
[Mn-111 = KN-121 = KMN-121
KN-101 KN-121 [n-111

KN-121 [1-111

K rpynnaMm, nonydyeHHbiM nocne npumeHeHnda GROUP BY,
MOXHO TMpUMeHUTb N6yl U3 CTaHAAPTHLIX arperaTtHbIX
DYHKLMMN.

38
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3anpochbl C rpynnmupoBKOMN.
. [1pepnoxeHne GROUP BY

Mpumep 1. MonyynTb CANCOK CTYAEHTOB U X cpeaHun bann.
SELECT stName, AVG(mark) AS AvgMark
FROM Students, Marks
WHERE Students.stNum = Marks.stNum
GROUP BY stName

NMpuMeuaHue. B cnucke otbupaembix nonen onepatopa SELECT,
coaepxauero pasaen GROUP BY, Mo)XXHO BKNOYaTb TOJTbKO
arperaTHble @YHKLUWUM 1 NOJS, KOTOPble BXOASAT B YC/I0BUE
rpynnupoBKMN.,

39



e ¥ Fa il 23

3anpochbl C rpynnmupoBKOMN.
[1pepnoxeHne GROUP BY

Heckonbko CcT0/16L0B rpynnupoBKHU

MpumMep. MNonyyYnTb CNUCOK CTYAEHTOB U UX CpeaHu 6ann 3a KaXxabii
CEMECTP.

SELECT stName, semestr, AVG(mark) AS AvgMark
FROM Students, Marks

WHERE Students.stNum = Marks.stNum

GROUP BY stName, semestr

3HayeHuss NULL B cTon6buax rpynnmpoBKu

Ctpoku, nmetowme 3HadeHmne NULL B oanHaKoBbIX CTOM6LaXx
rPYNMNMPOBKU N UAEHTUYHbIE 3HAYEeHUSA BO BCEX OCTasIbHbIX
ctonbuax rpynnmpoBKK, NOMELLIAIOTCS B OAIHY rpyrny.
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3anpochbl C rpynnmupoBKOMN.
[1pepnoxeHne GROUP BY

Ycnosusa noucka rpynn. NMpepnoxenme HAVING

[TpeanoxeHne HAVING, ncnonbsyeMoe CoOBMeCTHO C
GROUP BY, no3BongeT UCKNI4UUTb U3 pe3y/bTaTa
rpynnbl, HEeyAOoBAEeTBOpSAoLWME YCI0BUIO (TaK Xe, KaK
WHERE no3BonseT NCKNUYUTb CTPOKN).

[Tpumep 1. Monyuntb cnucok rpynn cneumanbHoctn KN, B
KOTOPbIX YMC/O CTyAEHTOB MeHbLue 15.

SELECT grName, COUNT(*) AS CntStudents

FROM Students, Groups

WHERE Students.gtNum = Groups.grNum AND
Groups.grName LIKE ‘K%'’

GROUP BY grName
HAVING COUNT(*) < 15
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Bno)xeHHble 3anpochl

D > > >
BJ10’>K€HHbIM 3anpocoM (MoA3anpocoM) Ha3biBaETCH

3anpoc, coaepxawmmnca B npeanoxenmm WHERE nnn HAVING
apyroro onepatopa SQL.

[pumep 1. Nony4nTb CNKUCOK NMpeamMeToB, Mo KOTOPbIM bbina
NnoJslyyeHa oueHKa <4.
SELECT subjName
FROM Subjects
WHERE subjNum IN ( SELECT subjNum
FROM Marks
WHERE mark < 4)
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Bno)xeHHble 3anpochl

D D D D
KoppenupyeMbIM NoA3anpocoM Ha3blBAETCA

NnoA3anpoc, KOTOPbIN COAEPXKUT CCbIIKY Ha CTONOLbI
Tabnuubl BHELWHero 3anpoca.

[Mpumep 2. BbIBECTU CNUCOK CTYAEHTOB, CPEAHUM
6ann KoTopbIX Bbilwe 4,5.

SELECT stName

FROM Students

WHERE (SELECT AVG(mark)

FROM Marks
WHERE Marks.stNum = Students.stNum) > 4.5
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Bno)xeHHble 3anpochl
® ® ® ®
Oco6eHHOCTH BJI0)KEHHbIX 3arnpocCcoB:
B/TIOXKEHHbIWN 3arnpoc BCeraa 3akatoyaeTcs B Kpyrible CKOOKu;

Tabnuua pe3ynbTaToB B/IOXXEHHOMO 3arnpoca Bceraa COCToUT
n3 ogHoro cronébua;

BO B/IOXXEHHbIN 3arnpoc He MOXET BXOAUTb NpeasioXKeHmne
ORDER BY.
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KBaHTOp cyuwectBoBaHUa EXISTS

D D D D
B a3bike SQL npeankaT C KBAHTOPOM CYLLECTBOBaHUA
NpeAcTaBfgeTca BblpaXXeHMeM BuAa:

[NOT] EXISTS (SELECT...FROM...WHERE...),

KoTopoe cneayeT 3a ¢ppa3on WHERE. Takoe Bblpa)keHne
CUMTAETCA UCTUHHLIM, €CNTM NoA3anpoC BO3BPALLAET HenycToe
MHOXeCTBO (cyLiecTByeT X0Ts 6bl 1 CTpoKa, KOTOpYIo
BO3BpallaeT rnoAa3anpoc). Ha npakTuke noasanpoc Bceraa
6yneTt KoppennpoBaHHbIM,

[pumMep. MNonyynTb CMNCOK CTYAEHTOB, CAABLUMX XOTS 6bl OAUH 3K3aMEH.
SELECT stName FROM Students
WHERE EXISTS ( SELECT * FROM Marks
WHERE Marks.stNum = Students.stNum);
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MHorokpaTHoe cpaBHeHne ANY n ALL

CUMHTaKcuUc M HOIMOKpPaTHOIro CpaBHEHUA.

npoBepsieMoe_BblpaXeHue = | <> | < | <=]| > | >=
ANY | ALL Bno)>XeHHbIU_3anpoc
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KBaHTOp 061w HOCTK ALL B a3bike SQL

® ® ® ®
MpumMep. Mony4nTb CMMCOK CTYAEHTOB, NOMYYaOWMX CTUNEHANIO

bonblyto, 4eM noboun u3 ctyaeHToB rpynnbl KN-121.

SELECT *
FROM Students
WHERE stStipend > ALL (SELECT stStipend
FROM Students, Groups
WHERE Students.grNum = Groups.grNum
AND Groups.grName = '‘KN-1217);
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KBaHTOp ANY (SOME) B 43blke SQL

® ® » ®
Mpumep. HanTn CTyAeHTOB YHUBEPCUTETA, AEHb POXAEHUS

KOTOpPbIX COBMafaeT C AHEM POXAeHUs XOTH bbl 0a4HOro U3
cTyaeHToB rpynnbl KA-121.
SELECT *
FROM Students, Groups
WHERE stBrthDate = ANY (SELECT stBrthDate
FROM Students, Groups
WHERE Students.grNum = Groups.grNum

AND Groups.grName = '‘KN-121") AND
Students.grNum = Groups.grNum

AND Groups.grName <> ‘KN-121"

48



ae ¥ Fa giL

BHyTpeHHee coeanHeHne Tabnuy,
(INNER JOIN)

Table A Table B

INNER JOIN

MpuMep. BbiBECTM CNNCOK CTYAEHTOB, U HAa3BaHWs rpynn, B
KOTOPbIX OHM y4aTcsl.

SELECT stName, grName
FROM Students INNER JOIN Groups

ON Students.grNum = Groups.grNum;
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BHyTpeHHee coeanHeHne Tabnuy,
(INNER JOIN)

Ecnn Tabnuupbl HY)XXHO COeANHNTDL MO PaBEHCTBY CTOMH6LIO0B C
OANHAKOBbLIMWU UMeHaMK, To BMecCTo npeasioxeHns ON
ncnonb3yetca npeanoxenme USING, B KOTOpPOM
nepevyncnsaoTcs Ha3BaHUS CoeanHsIEMbIX CTONOLIOB.

[1pumep.
SELECT stName, grName
FROM Students INNER JOIN Groups

USING (grNum);
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BHelwHee coeanHeHne Tabnuy

(OUTER JOIN)
® ® ® ®
B SQL-92 noaaep>xmuBaeTcs NoHATME BHELWWHero coeanHeHus
[IBYyX TUMNOB:

nesoctopoHHee (LEFT OUTER JOIN, *=);
npaBocTtopoHHee (RIGHT OUTER JOIN, =*).
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BHelwHee coeanHeHne Tabnuy
L ((.)UTER JOIN)

LEFT OUTER JOIN
Table A ‘ Table B
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BHelwHee coeanHeHne Tabnuy

e ¥ P gL

(OUTER JOIN)
a A A A
Students Groups
stNum stName grNum grNum | grName
1 iBaHOB 1 1 KN-121
2 BacunbeB |1 2 MA-111
3 [leTpoB

SELECT Students.stName, Groups.grName

FROM Students LEFT OUTER JOIN Groups ON Students.grNum
= Groups.grNum

Pe3ynbTar:

stName grName
ABaHOB KN-121
BacunbeB KN-121

[leTpoB
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BHelwHee coeanHeHne Tabnuy
L ((.)UTER JOIN)

RIGHT OUTER JOIN
Table A ‘ Table B
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BHelwHee coeanHeHne Tabnuy

e ¥ P gL

(OUTER JOIN)
a A A A
Students Groups
stNum stName grNum grNum | grName
1 iBaHOB 1 1 KN-121
2 BacunbeB |1 2 MA-111
3 [leTpoB

SELECT Students.stName, Groups.grName

FROM Students RIGHT OUTER JOIN Groups ON
Students.grNum = Groups.grNum

Pe3ynbTar:

stName grName
ABaHOB KN-121
BacunbeB KN-121

[n-111

55



e ¥ e gl

[TpepnoxxeHmne SELECT INTO

[nga coxpaHeHunsa pe3ynbtatoB SQL-3anpoca MOXXHO

MCMO/Ib30BaTb HOBYIO Tabnuuy. B 3TOM ciyyae cMHTaKcuC
onepaumn BbIBOPKN MMEET BUA:

SELECT ... INTO <umMsa HoBOWM Tabnuubl>
FROM ...

[WHERE...]

Npumep: SELECT * INTO StudentsBackup
FROM Students
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Onepaunn MoandPUKaLMM AaHHbIX
(DML)

[na MmoanduKaLmm AaHHbIX UCMONb3YOTCS TPU onepaTopa:
INSERT, DELETE n UPDATE.

[ob6aeneHue cTpoku B Tabnuuy b1 ocywlecTBnseTcs C
nomoulbto ornepatopa INSERT (BcTtaBka):

INSERT INTO umsa_tabnuupbl (uMa_cTtonbua,...)
VALUES (koHcTaHTa | NULL,...)

[pumep. [obaBnTb 3anucb 0 HoBou rpynne ‘KN-111' B BA.
INSERT INTO Groups (grNum, grName, grHead)
VALUES (6, 'KU-111", 11234);
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Onepaunn MoandPUKaLMM AaHHbIX
(DML)

[lpy pob6aBneHnn 3HaYeHUn BO BCe CTOos6LUbI Tabnnubl
CMNCOK CTONBLIOB MOXHO HE NUcaTh:

INSERT INTO Groups VALUES (6, 'KU-111', 11234);

MHorocTpouHbiu onepatop INSERT pgobasnser B
Tabnuuy HecKonbKOo CTPOK:

INSERT INTO umsa_Ttabnuubl (MMs_cTtonbuga,...) 3anpoc

[pumep. CkonnpoBaTb AaHHble U3 Tabnuubl Groups B
Tabnuuy GroupsCopy

INSERT INTO GroupsCopy (grNum, grName, grHead)
SELECT grNum, grName, grHead FROM Groups;
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Onepaunn MoandPUKaLMM AaHHbIX
(DML)

YpaneHue cTpok u3 tabnuubl B ocywecTenseTcs ¢
NoMoLLbio onepatopa DELETE (yaanutb):

DELETE FROM umsa_Tabnuubl
[WHERE ycnoBune_rnouckal],
re ycrioBme nomcka MoXeT 6biTb BNIOXKEHHbLIM 3anpoCoM.

MpumMep. YaanuTb CBEAEHUS O CTYAEHTE C HOMEPOM 3a4ETKU
12345.

DELETE FROM Students
WHERE stNum = 12345;

[MpnMevaHmne. OTcyTcTBue npeanoxeHns WHERE npusoauT k

yaaneHunio BCEX cTpok u3 yka3aHHOW Tabnuubl.
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Onepaunn MoandPUKaLMM AaHHbIX
(DML)

O6HoBNEeHMe 3Ha4YeHUs 04HOro UM HECKOSTbKNX CTONOLIOB B
BbIOpaHHbIX CTpoKax oaHoW Tabnuubl B ocywecTBnseTcs ¢
nomoLubto onepatopa UPDATE (06HOBUTL):

UPDATE vma_tabnuubl SET nMsa_ctonbua = BbipaXeHue, ...
[WHERE ycnosune_noucka]

[lpnMep. YBennuuntb Ha 20% pa3mep CTUNeHANU CTYAEHTOB,
KOTOpble ee nony4yator.

UPDATE Students SET stStipend = 1.2 * stStipend
WHERE stStipend IS NOT NULL;

[TpnMevaHnmne. OTcyTcTBue npeanoxeHnsa WHERE npusoauT k
obHoBneHno BCEX cTpok 13 yka3aHHOW Tabnuupl.
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Onepaunn onpeaeneHnsa aaHHbIX
(DDL)

KomMmaHabl DDL:

CREATE — co3pnaeTt obbekT B/l;

ALTER — nameHgeT onpeageneHue
CyLllecTBytoLliero obbekTa;

DROP — ynanseT paHee co3aaHHbIN OObEKT.

61



Ve ¥ T il S

OnpeneneHue Tabnuy
D D D D
1. Co3paHume Tabnuy c noMoLybro i3bika SQL

[na co3naHns Tabnuubl B 3bike SQL ncnonb3yeTtcs
onepaTtop CREATE TABLE:

CREATE TABLE <uma_Ttabnuupbl> (
<UMS_KOJTIOHKU> <TUMN_AaHHbIX>[,
<UMS_KONTOHKN> <TUMN_AaHHbIX>]...)

[[CONSTRAINT <uMs_orpaHnyeHusa>] <orpaHunyeHue
YPOBHS KOJTOHKN>]...

[[CONSTRAINT <uM$_orpaHunyeHuns>] <orpaHn4yeHme
YPOBHS Tabnuubl> ]
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OnpeneneHue Tabnuy

D D D D

OrpaHunyeHus:

PRIMARY KEY - onpeaeneHne nepBMYHOro Koya
Tabnuupl;

UNIQUE - obfecnedyeHne yHMKanbHOCTU 3HAYEHUN B
KOJIOHKE;

NULL / NOT NULL - pa3pelieHne nnu 3anpelleHue
HeonpeaeneHHbIX 3HAYEHNUN B KONTOHKE;

CHECK <ycnoBue> — 3aaaHue ycnoBus Ha 3Ha4yeHue
[AHHbIX B KOJTOHKE;

[FOREIGN KEY <umsi_konoHkun>] REFERENCES
<UMSA_Tabnuubi> <MMS_KOJIOHKN> — onpeaeneHme
BHELUHEero Kso4da angd tadnuvusbl.
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OnpeneneHue Tabnuy

D D D D

NpumMep:

CREATE TABLE student (

numZach integer CONSTRAINT pkSt PRIMARY KEY,

fio char(30),

stipend integer CHECK (stipend BETWEEN 500 AND 800),

pol char(1) CHECK (pol='M" OR pol="’),

grNum integer REFERENCES groups (grNum) ON DELETE
CASCADE

);
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OnpeneneHue Tabnuy

2. 13MmeHeHue Tabnuu. Onepatop ALTER TABLE
ALTER TABLE vMa_Tabnuupbl
ADD onpeaeneHnune_crtonbua
ALTER umMsa_cTonbua
SET DEFAULT 3HauveHve | DROP DEFAULT
DROP nmMsa_ctonbua CASCADE | RESTRICT
ADD onpegeneHne_nepBUYHOro_KJoya
ADD onpeaeneHne_BHELUHeroro_Ksw4a
ADD ycnoBue_yHWUKanbHOCTU_AAHHbIX
ADD ycnosue_npoBepku
DROP CONSTRAINT vMdA_orpaHnyeHus
CASCADE | RESTRICT
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OnpeneneHue Tabnuy

Mpumep. [lo6aBnTb NEpBUYHBLIM KIOY B Tabnuuy student

ALTER TABLE student ADD CONSTRAINT "“pk”
PRIMARY KEY (numZach):
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OnpeneneHue Tabnuy
® ® ® ®
3. YaaneHuve Ttabnuubl

[na ynaneHus tabnuupbl n3 b1 B a3bike SQL
ncnonb3yetca onepatop DROP TABLE:

DROP TABLE <unma_tabnuubi> CASCADE |
RESTRICT
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[1lpeacTaBneHnd

lNpeacraBneHme — 3T0 BMPTYanbHas Tabnuua, KoTopas
aKTyanmM3npyeTcs B pe3ysibTaTe BbIMOJIHEHUS
yKa3aHHOro 3arnpoca Ha BblIOOpKY AaHHbIX.

Co3pnaHue npeacraB/ieHUMN

CREATE VIEW unMa_npeacraBnieHns
(umMs_ctonbua,...) AS 3anpoc

68



ae ¥ P gt S

[1lpeacTaBneHnd

[lpnMep. Co3aaTh NpeacTtaBneHne, coaepXkallee cnmcok
cTyaeHToB rpynnbl KN-121.

CREATE VIEW GroupKI121 (Name) AS
SELECT stName
FROM students, groups

WHERE students.grNum = groups.grNum AND
groups.grName = '‘KN-121'

Ob6palleHne K npeacTaB/IeHUIO:
SELECT * FROM GroupKI121;
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[1lpeacTaBneHnd

YaaneHve npeacraB/IieHUN
DROP VIEW nMga_npeacraBneHms

[lpmep. DROP VIEW GroupKI121

[IlpMeyaHue. YaaneHue npeacraBneHna He O3Ha4vaeT
yaaneHns ncxoaHblX 6a3oBbixX Tabnuu, Ha KOTOPbIX
OHO 6b110 onpeaeneHo.
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[1lpeacTaBneHnd

D D D D
Moandukauma AaHHbIX Yepe3 npeacraB/ieHus

[lpeacraBneHne moauuUmnpyemMoe, eciin OTHOCUTESbHO
Hero MO>XHO MCNob30BaTb BCE TPU KOMaHAbl —
INSERT, UPDATE, DELETE, n oHO co34aHO Ha OCHOBe

ogHon Tabnuupbl B/.

Ycnosua moamduumpyeMocTy npeacraB/i€eHUMN:
npeacTaBfeHmne 40/MKHO (POPMUPOBATLCA N3 OAHOU
6a3oBon Tabnuupl;

OHO He JO0/HKHO coaepXKaThb KIKOYEBOro C/10Ba
DISTINCT B cnucke dpa3bl SELECT;

/1
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[1lpeacTaBneHnd

cnncok dpa3bl SELECT pomkeH coaepxkaTb TOSbKO
MMeHa cTonbLos.;

npeacTtaBleHne He AO/IKHO CoaepXaTb
npeanoxednn GROUP BY nnu HAVING, v
noa3anpocoB B npeanoxeHnax FROM n WHERE;

ana onepatopoB INSERT n UPDATE npeacraBneHue
NO/MKHO coaepXaTb Bce cTonbubl 6a3oBon Tabnuubl,
KoTopble umeloT orpaHndeHns NOT NULL.
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[1lpeacTaBneHnd

Moandukauuna npeacrasneHum B PostgreSQL.
OnepaTtop CREATE RULE

CuHTakcumcC:

CREATE [ OR REPLACE | RULE vmMsa_nipasuna AS ON
{ SELECT | INSERT | UPDATE | DELETE}

TO 1abnuua | npeacrasneHne [ WHERE ycnosue |

DO [ [ALSO] | INSTEAD | { NOTHING | koMaHAa
| (komaHpa [; ... ]) }
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[1lpeacTaBneHnd

Mpumep. Co3aaTh NpeacTaBneHne, coaepXalme aAaHHble
O CTyAeHTax, nonyyarowmx ctuneHamio. CosaaTtb
NpaBusI0, U3MEHSIIOLLEE AAaHHOE NPeACTaB/IEHUE.

CREATE OR REPLACE VIEW stStip AS

SELECT students.stNum, students.stName,
students.stStipend, groups.grName

FROM students, groups

WHERE students.stStipend > 0 AND
students.grNum = groups.grNum;
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[1lpeacTaBneHnd
® ® ® ®

CREATE OR REPLACE RULE upd AS ON UPDATE TO
stStip

DO INSTEAD

(UPDATE students SET stNum = new.stNum,
stName = new.stName, stStipend=new.stStipend

WHERE stNum = old.stNum;

UPDATE groups SET grName = new.grName
WHERE grName = old.grName);

[pumep onepaTtopa UPDATE ana npeacraBneHus:
UPDATE stStip SET stStipend = 1.2 * stStipend;
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XpaHuMble npoueaypobl

XpaHumasi npoueaypa (Stored Procedure, SP)
— Habop 3apaHee CKOMMUIMPOBAHHbLIX ONepaTopoB
SQL n onepaTtopoB ynpaBneHus NporpaMMon,
KOTOpPbIM XpaHUTCA Kak 06bekT B/.

NpenmMmyujecrTBa

SP paclumpsoT cTaHaapTHbIE BO3MOXHOCTU SQL,
NO3BOJIAA NUCMNOMb30BaTb BXOAHbIE N BbIXOAHbIE
napaMeTpbl, onepaTopbl MPUHATUS peLleHns K
obbsiBNeHns nepemMeHHbiX. ObecneymBatoT
3HAUYMTESNbHbIN BbIUIPbILL B ObICTPOAEUCTBUH,
NOCKOJIbKY onepaTtopbl SQL, coaepxxalumneca B SP,
3apaHee CKOMMUIMPOBaHHI.
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XpaHuMble npoueaypobl

D D D D
NUcnonb3oBaHue SP

SP ncnonb3yoTca BO BCEX Ciy4dasx, Koraa
HeobxoAMMO MOoSIYYMUTb MakCUMasibHOEe
bbicTpoaencTeune n ceectn kog SQL B eanHyto
nporpamMMy. Yalle Bcero ncnonb3ytorcsa SP,
BbIMOJTHAOLLME BCTABKY, yaaneHne n obHoBieHne
[NaHHbIX, @ TaKXKe opMupyoLLIne AaHHble as
OTYETOB.
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XpaHuMble npoueaypobl

Sp I/ICI'I.OJ'Ib3)./}OTC$I.B KayecTBe MeXxaHM3Ma 3allMmThbl:
eCc/In Henb3s NPeaoCcTaBsaTb MPSAMOU AOCTYN
nosib3oBaTtensaM K Tabnuuam n npeacrasneHusm b/,
TOrAa UM NpeaocTaBgeTcs AoCTyn K TabnmuaM ToNbKO
Mo YTEHUIO, @ AN BbINOSIHEHUS TaKUX onepauunmn, Kak
UPDATE n DELETE, co3patoTca cooTBeTcTBYIOWME SP, Ha
BbIMOJIHEHME KOTOPbIX MOJSIb30BAaTENN U NONYYaloT NMpaBsa,

T.€. NMo/b30BaTeNn Nosy4yatoT AoCcTyn K Tabnunuam b/l
TOJIbKO NyTEM BbINONIHEHUSA SP.
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XpaHuMble npoueaypobl

CpeacrBa peanu3aumm XxpaHMMbIX npoueayp B
npoMbiunieHHbix CYb

cybi A3bIK XpaHUMbIX npoueayp
MS SQL Server | Transact-SQL
Oracle PL/SQL
Informix SPL
PostgreSQL PL/pgSQL, C, PL/Perl, PL/Java
MySQL nonobeH PL/SQL Oracle
InterBase PSQL
Cache’ Cache’ Object Script
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XpaHuMble npoueaypobl

XpannMbie npouedypbl B PostgreSQL
XpaHuMas npoueaypa B PostgreSQL Ha3biBaeTcs (pyHKLMEMN.

[ns co3naHua dyHKUMM ncnonbdyetcs onepatop Create
Function sa3bika PL/pgSQL.:

CREATE [OR REPLACE] FUNCTION <uMs_@YyHKUMN>
([<napameTpbl> <TUn AaHHbIX> , ...])

RETURNS <Tun_aaHHbIX_pe3ynbTaTta> AS $$
[ DECLARE 06bsiBfI€HUE; ... |
BEGIN
<bnok_onepaTtopos>; [...]
RETURN <uMs_nepeMeHHOU>;
END;

$$
LANGUAGE 'plpgsql’;
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XpaHUMble npoueaypbl

BbI130B (OYHKLNN:
SELECT * FROM vma_oyHkuun([napameTp, ...1);
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XpaHuMble npoueaypobl

MpuMep 1.7106aBUTb CBeAeHns O HOBOM CTyAEHTe.

3Ta MYHKLUMSA C HECKOIbKMMI BXOAHBLIMU MapaMeTpamu, He
BO3BpaLLlaloLLIas 3HA4YEHWUMN.

CREATE OR REPLACE FUNCTION "setStudent”( st_no integer,
st_name character varying, ...)
--OnpegenexHne Tuna pesynbtata MyHKUUK

RETURNS void AS $$  -- YkasbiBaeTcs TN BO3BPaLLAEMOro
-- pe3ynbTaTta void

--OcHoBHOWM 6510k onepaTopa Create Function

BEGIN
INSERT INTO Students (StNum, StName, ...)
VALUES (st_no, st_name, ...)
RETURN;
END; $$
LANGUAGE 'plpgsql’;
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XpaHuMble npoueaypobl

BbI130B (OYHKLNN:
SELECT * FROM "setStudent"(958977, 'UBaHoB', ...);
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XpaHuMble npoueaypobl

NpuMep 2. Plogculttate &ymMMy 3aTpaT Ha CTUREHAMIO BCEX
cTyaeHToB. ®yHKUMS 63 BXOAHBLIX NapamMeTpoB. Bo3spaluaert
OHO 3HayeHue.

CREATE OR REPLACE FUNCTION "getSumStipAll*()
--OnpegeneHne Tuna pesynbTata QyHKUUK

RETURNS real AS $$ -- YkasbiBaetcs T1n Bo3BpaLLaemMoro
-- pe3ynbTaTta real

--briok onpeaeneHna nepemMeHHbIX

DECLARE summa real;
--OcHoBHOWM 6510k onepaTopa Create Function

BEGIN
summa = (SELECT SUM(StStipend) FROM Students);
RETURN summa;

END; $$

LANGUAGE 'plpgsql’;
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Tpurrepsl

Tqurep ('triggér) 6a3bl 4AHHDbIX — 3TO XpaHMMast
npouenypa ocoboro TMna, KOTopas Bbl3bIBAETCS
aBTOMaTUYECKN NPU HACTYMNJIEHUN onpeaeneHHbIX cobbITUI
(INSERT, UPDATE, DELETE).

NUcnonb3oBaHue

Tpurrep ucnonb3yeTcs AN BHECEHUSA U3MEHEHUN B
Tabnuubl UM ANSA BbIMOSHEHUS COXHbIX OrPaHUYEHNN,
KOTOpbIE HENb3S peann3oBaTb 0ObIYHBIM CMOCOOOM.

Tpurrep He go/mkeH obpalaTbCs HU K KaknM obbekTam b/l
KpoMe Tabnuubl, C KOTOPOU OH aCCOLMMPOBaAH.

B Tpurrepe He aonyckaeTcsa BbinonHeHWe onepatopoB DDL
(CREATE, ALTER, DROP).

B Tene Tpurrepa MoXHO BbI3blBaTb JS1t0OblE XpaHMMblE
npoLueaypbl, B TOM YMCIIE N CUCTEMHbIE.
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OnucaHue 1 NporpaMMmnMpoBaHme
~_Tpurrepa B PostgreSQL

CuHTakcuc onpeneneHun Tpurrepa B PostgreSQL:

CREATE TRIGGER unMa_tpurrepa
BPEMS_MHULIMNPOBAaHUA_Tpurrepa cobbitne_Tpurrepa

ON vMa_Tabnuupbl

[ ypoBeHb_Tpurrepa |

[ WHEN (ycnoBue_tpurrepa) |

EXECUTE ROCEDURE 3aronoBoK_TpuUrrepHon_(yHKLNNK;

BpeMA_MHULMUPOBaHUA_TpUrrepa.
00 BbinonHeHusa cobbiTna — BEFORE
nocne BbinonHeHus cobbitusa — AFTER
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OnucaHue 1 NporpaMMmnMpoBaHme

~_Tpurrepa B PostgreSQL
cobbiTne_tpurrepa:: INSERT | DELETE | UPDATE [OF
CNMUCOK_cTtonb6buos]
YPOBEHb_TpUITepa YKa3blBaeT, CKO/bKO pa3 Tpurrep

6yaeT BbINOMHATCS MO OTHOLIEHMIO K UHULMUPYIOLLEMY
ero cobbIT1io. Bo3MOXHbI B2 BapuaHTa:

FOR EACH ROW — no ogHOMYy pa3y OTHOCUTESNbHO
KaXXAoW CTPOKM, HaJ KOTOPOW NPOU30oNAET
cobbiTue_Tpurrepa;

FOR EACH STATEMENT — oauH pa3 OTHOCUTESNbHO
CobbITUSA_TpUrrepa, HeE3aBUCMMO OT TOrO, CKOJbKO
CTPOK OHO 0bpabaTbiBaeT.
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OnucaHue u nporpaMMmMpoBaHMe
~_Tpurrepa B PostgreSQL
yCcioBUe_Tpurrepa — ormyeckoe BbipaXkeHne, UICTUHHOCTb

KOTOPOro pa3peLlaeT BbIMONHATbL TPUIrepHY0 PYHKLMIO
(TONbKO B TpUrrepax Hag CTpokaMi)

3aroJ1IoBOK_TpurrepHov_(pyHKLUN — YKa3blBaETCH
TpurrepHast MyHKUUS, KOTopas byaeT BbINOMHATLCS NpU
NHULUMANM3aumn Tpurrepa.

[lpumevaHue. B PostgreSQL TpurrepHana (pyHKUMSA
OT/IMYAETCS OT XPAHMMOU (PYHKLUM TEM, YTO TUMN ee
pe3ynbTaTa — trigger.

88



OnucaHue 1 NporpaMMmnMpoBaHme
Tpurrepa B PostgreSQL

e ¥ P gL

Bo BpeMsa paboTbl Tpurrepa AOCTYMNHbI CNelnanbHble

nepeMeHHsble:
OLD - 3anucb nepen o6HOBNEHWEM UK nepen
yAaneHUeM;
NEW - 3anucb, koTopas byaeT BCcTaB/ieHa nnu
obHoBNEHa.
Cob6biTne | NepemeHHas

UPDATE OLD, NEW

INSERT NEW

DELETE OLD
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OnucaHue 1 NporpaMMmnMpoBaHme

_Tpurrepa B PostgreSQL

ypnaneHuve Tpurrepa
DROP TRIGGER vmMa_Tpurrepa
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OnucaHue 1 NporpaMMmnMpoBaHme
__Tpurrepa B PostgreSQL

[pumep. [Npn nobasneHunn 3anucu B Tabnuuy Marks b/
«[lekaHaTt BY3a» HeobxoanMo aBTOMaTUYECKM
rnepecuymTbiBaTb CpeaHun 6ann cTyaeHTa.

CREATE OR REPLACE FUNCTION update_SrBall() RETURNS
trigger

$BODY$

begin
update Students set srBall = (select AVG(mark) from

Marks where stNum =
new.stNum)

where stNum = new.stNum;
return new;

end

$BODYS$
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OnucaHue 1 NporpaMMmnMpoBaHme

~_Tpurrepa B PostgreSQL
Tpurrep:
CREATE TRIGGER change_StSrBall
AFTER INSERT ON Marks
FOR EACH ROW

EXECUTE ROCEDURE update_SrBall
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[ lpyBmMNernn.

_OvpekTnebl GRANT n REVOKE

GRANT (ponyck)
REVOKE (oTMeHa)

NMpusunernu ansa tabnuy n npeacrasnedun (SQL1):
SELECT — no3BongeT cumThbiBaTb AaHHbIE
INSERT — no3BonseTt BCTaBNATb HOBblE 3aMnnUcu
UPDATE — no3sonsieTr moandpuumnpoBaTtb 3anmncu
DELETE — no3BonseT yaanaTtb 3anucu
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[ lpyBmMNernn.
_AvpekTnebl GRANT n REVOKE

NMpusunernm ansa tabnuy n npeacrasneinn (SQL2):
npmeunerun ctaHaapta SQL1

INSERT — ans otaenbHbiX cTtonbuos nogobHO npusunernm
UPDATE

REFERENCES — gna noaaep>Xkm BHELWHero Kno4a
USAGE — ana apyrux obbvekTtoB b/l
AdononHutenbHbl NnpuBuneruv B CYb[l

ALTER — no3BonseTr moanduumnmpoBaTb CTPYKTYpy Tabnuu
(DB2, Oracle)

EXECUTE — no3BondeT BbINOMHATL XpaHUMbIE npoLeaypsbl
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[ lpyBmMNernn.

_OvpekTnebl GRANT n REVOKE
CuHTakcuc GRANT:

GRANT {SELECT | INSERT | DELETE|(UPDATE ctonbeu, ...)},...

ON T1abnuua TO {nonb3oBatenb | PUBLIC} [WITH GRANT
OPTION]

[pnMep: npenocTaBUTb MoJsib3oBaTento Ivanov nosiHoMo4ns ans
OCyLLECTBNEHNS BbIOOPKM U MoandUKaLUM damMunmmn B
Tabnmue Students ¢ npaBoM npegocTaBneHNs! MOTHOMOYUMN.

GRANT SELECT, UPDATE StName
ON Students TO Ivanov WITH GRANT OPTION
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[ lpyBmMNernn.
AvpekTtnBbl GRANT n REVOKE

CMHTaKCMC REVOKE

REVOKE {{SELECT | INSERT | DELETE | UPDATE},...|ALL
PRIVILEGES)

ON T1abnuuga,... FROM {nonb3oBatens | PUBLIC},... {CASCADE
| RESTRICT?}

MpuMep: CHATL C NOJ1Ib30BaTeNa Ivanov nosiHoMo4nsa ans

ocylwectsnenns moamdbukaunumn dammnmm B Tabnuue
Students. Takxxe CHATb 3Ty NPUBUNIEMNIO CO BCEX

Nosib30BaTENEN, KOTOPbIM OHa Bblna npeaocTaBieHa
IBAHOBbLIM.

REVOKE UPDATE
ON Students FROM Ivanov CASCADE
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