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SQL

N

& Structured Query Language — (CTPYKTYPUPOBaHHbIN S3bIK 3arnpocoB) —
YHUBEpPCANbHbIA $A3blK, MPUMEHSEMbIN AN CO3AaHNSA, MOANMUKALINK U
ynpaBneHUs AaHHbIMU B PENSILIMOHHBIX 6a3ax AaHHbIX

# SQL OCHOBbIBAETCS Ha MCUYUCNIEHNN KOPTEXKEN, HO BKJTIOYAET TaKXe
HEKOTOPbIE 3/IEMEHTbI UCYUCIIEHUS JOMEHOB N PENALMOHHOM anrebpsbl, a
TaKke AONOSTHUTENbHbIE paclunpstoLe BO3MOXXHOCTU

# Llenbto pa3paboTku 6b110 CO3aaHME MPOCTOro HENpOLEeAYPHOro s3blKa,
KOTOPbIM MOl BOCIMOJ/1b30BaTbCS Mt0O60N MO/Ib30BaTENb, AAXeE HE
MMEIOLLIMN HaBbIKOB MPOrpaMMMUpOBaHUS
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NcTopua co3paHng

N

# 70-e rogbl a3blk SEQUEL (ana CYBA IBM System R)
# 1979 rog SQL (Oracle V2 ana VAX)
# 1986 roagy nepBbin cTaHAapT A3blka SQL 6611 npuHAT ANSI

# Haunbonee cyllecTBeHHble U3MEHEHNs B CTaHAapTe, MPUHATOM B
2011 roagy (SQL:2011), ¢ HebonbwKMN MoandUKaUnNaMM ans
nopaepxxku JSON (SQL:2016)

# B mione 2023 oduumanbHO NpuHAaTa 6 peaakums ctaHaapTa
(SQL:2023). dobasneHa noaaep>xka Property Graph Queries

(SQL/PGQ)
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J10CTOMHCTBA/ HEQOCTATKU

N

~ 4 C nomoubto SQL onucbiBaeTcs
TO/IbKO TO, KaKne AaHHble HY>KHO
n3Bedb nnu MmoamduLnpoBaThb.
To, Kakmm 06pa3oM 3TO caenaTh,
pewaeTt CYb/l HenocpeaCTBEHHO
npu obpaboTtke SQL-3anpoca

# HecMOTpst Ha Hanuuyme aManekToB
N Pa3NNyMn B CUHTaKCUCE, B
60/1bLUMHCTBE CBOEM TeKCTbl SQL-
3anpocoB, MOryT ObITb JOCTATO4YHO
JIErKO NepeHeceHbl U3 0QHOM

CYB/ B Apyryto
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# HenonHoe cooTBeTCTBME
PenaLMOHHON MoaeNn
(noBTopsitowmecs ctpokn, NULL-
3Ha4YeHus n np.)

# CNOXHOCTb

@ OTCTynneHue B peanu3aumsix ot
cTaHaapTa

# [1pobnembl Npu paboTe C
nepapxmyeckuMm aaHHbIMU




A3bIk SQL

N

A3blk SQL npeacraBnseT cobom COBOKYMHOCTb
# ornepaTopoB
@ VHCTPYKLMM

@ DyHKUMN
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OnepaTopbl

N

# onepaTopbl onpeaenenus AaHHbiX (Data Definition Language,
DDL)

# onepaTopbl MaHUNYyNMpPOBaHUSA AaHHbIMKU (Data Manipulation

Language, DML)

# onepaTopsbl onpeaeneHns aoctyna K aaHHbiM (Data Control
Language, DCL)

# orepaTtopbl yripaBneHuns TpaH3akuusamu ( 7ransaction Control
Language, TCL)
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OnepaTtopbl DDL

N

" @ MossonsioT paboTaTb ¢ MeTagaHHbIMK (cxemon B])
s CREATE co3pgaet obbekT B/
= ALTER n3meHsieT 06beKT
= DROP ynanset obbekT
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OnepaTtopsbl DML

N

# [103BONAOT YyNpaBnsATb AaHHbIMU B B[]

= SELECT BbI60p AaHHbIX 13 Tabnuu (co3aaHmne HOBOW Tabnuubl
KaK pe3ynbTata Cynepno3numm pensumoHHbIX onepaunn)

= INSERT nobaBneHue HOBbIX AAHHbIX
s UPDATE n3MeHeHne CyLLEeCTBYIOLWUX AaHHbIX
s DELETE ynaneHune gaHHbIX
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OnepaTtopbl DCL

N

@ OnpepensaoT NpaBa AOCTYyNa Mosib30oBaTenen K AaHHbIM

s GRANT npegoctaBngeT pa3pelleHus Ha onpeaeneHHble
ornepaumn ¢ 06bEKTOM

s REVOKE 0T3bIBaeT paHee BblAaHHbIE pa3pelleHuns
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OnepaTtopbl TCL

<@ obecrnieunBaloT yrnpaBneHue TpaH3aKUMsMm

s COMMIT 3apunKcnpoBaTb M3MEHEHWUS, BbIMOJIHEHHbIE
TpaH3aKLumen

s ROLLBACK 0TKaTUTb BCe U3MEHeHUs, caenaHHble B KOHTEKCTe
TEKYLLEN TPaH3aKLUUK

= SAVEPOINT pa3gennTb TpaH3aKuuio Ha bonee menkue
Y4acCTKH

s SET TRANSACTION ISOLATION LEVEL ycTtaHOoBUTL
Heo6X0AMMbIN YPOBEHb M30/IMPOBAHHOCTM A1 TPaH3aKLmn
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MHCTPYKUMK 1 DYHKLIMK

N

@ BcTpoeHHble pyHKLNK
# /Icnonb3yloTCs NMpu peanu3aumm npoueaypHbixX pacumpenmm SQL
= XpaHMMbIe npoueaypsl
= [purrepesl

s QyHKUMK, 61OKK, NAKeTbI U Np.
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DML B Firebird
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N3 nokymMeHTaumu Firebird

[WITH [RECURSIVE] <cte> [, <cte> ...]1
SELECT

[FIRST m] [SKIP n]

[DISTINCT | ALL] <ceolumns>
FREOM

source [[AS] alias]

[<joins>]
[WHERE <condition>]
[GROUP BY <grouping—list>
[HAVING <aggregate—-condition>]]
[PLAN <plan—-expr>]
[UNION [DISTINCT | ALL] <other—-select>]
[ORDER BY <ordering-—-list>]
[ {ROWS m [TC nl}

| {[OFFSET n {ROW | ROWS}]

[FETCH {FIRST | NEXT} [m] {ROW | ROWS} ONLY]}

]
[FOR UPDATE [OF <columns>] ]
[WITH LOCEK]
[INTO <wvariables>]

<variables> ::= [:]wvarname [, [:]wvarnams ...]
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SELECT

N

L

SELECT
[FIRST m] [SKIP n] [DISTINCT | ALL] <columns>
FROM
source [[AS] alias]
[<joins>]
'WHERE <condition>]
[GROUP BY <grouping-list>
[HAVING <aggregate-condition>]]
[UNION [DISTINCT | ALL] <other-select>]
[ORDER BY <ordering-list>]
'ROWS m [TO n]]
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O6beM BbI6OPKUK

N

[FIRST (m)] [SKIP (n)]

MMEET CMbICN TONbKO A1 3anpoCcoB C YNOpSAOYEHNEM pe3yNnbTaTa
(order by)

He COOTBETCTBYET CTaHAApPTY, peKkoMeHAayeTcs 3aMeHATb Ha ROWS

[ROWS m [TO n]]

B HekoTopbix CYB/ — limit(n)
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CTpyKTypa Tabnuubl — pe3ynbTaTa

N

L
#® OnpepneneHue 3aronoska Tabnuubli-pe3ynbTaTa

= CTonbupbl n3 Tabnuu, y4acTBYIOLLIMX B 3anpoCce N BblYUCSIEMbIE
cTonbubl

select a1, --7, al+a2*0.5,. . .

= [1N9 OQHO3HAYHOCTM NUMS CTONBLIA MOXKET YTOUYHATBLCS UMEHEM
Tabnuubl MK anrMacom (rnceBgoHMMoM). HeagonycTtmmo
CMeLWunBaTb anuac n nms Tabnuupbl

select fab/l.al from tabll;
select f.al from tabll t;
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CTpyKTypa Tabnuubl — pe3ynbTaTa

N

# DISTINCT - npuBeaeHue pe3ysbTaTa K peNsiLMOHHON MOAENN,
anbTepHaTtmBa ALL

# BK/1IOYUTb B pe3ynbTaT BCe CTONOLbI
select *

NOMNYCTUMO YTOYHEHME NMEHMU
select fab/l.”* from tabll;
select ¢ * from tabll t;

# [1na noboro cronbua aonycrMma onepaunst nepemmeHoBaHus
select al as SALARY, =i
al+a2*0.5 as 7OTAL,. . .
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Bbluncngaembie ctonoubl

N

@ [lonycTuMo vcrnonb3osaHne ¢ PYHKUMK
apnMeTNYECKNX onepaunm m CAST(<3HaueHune> AS <tun

# [1N51 CTPOKOBbIX TUMNOB AAHHbIX>)
onpeneneHa onepauus s EXTRACT (<u4actb> FROM
<none>)
KOHKaTeHauun ||
oM s SUBSTRING
OFYT-UCHONb30BaTLCA (<cTpoka>FROM<no3anums> [FOR
BCTPOEHHble DYHKLUMUN <anmHa>])

(peanun3yloTcs cepBepoM) U = UPPER(<CTpoka>)

BHELLHME (PyHKLWK = LOWER(<CTpoKa>)

?ﬁg:iﬁzi;egfm) = CHAR_LENGTH(<cTpoka>)
s BYTE_LENGTH(<cTpoka>)
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Bbluncngaemble cTonbusbl

@ OYHRLMN

s TRIM(<cTpoka>)

s GEN_ID(<reHepaTtop>,<war>)

s IIF (<ycnosme>, pesynbTtatl, pesynbrar)
s NULLIF(<BblpaxeHue 1>,<BblpakeHne 2>)

s COALESCE(<BblpaxkeHune 1>{,<BblpakeHune 2>
[,..<BblpaxeHue n>]})

# arperaTHble @pyHKUMn (ocobble npaBusia NCNoSIb30BaHUS)
= SUM(),AVG()
= MAX(),MIN(),
= COUNT()
s LIST()
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Bbluncngaemble cTonbusbl

N

@ BO3MOXXHO BbIYMC/IEHUE MO YC/I0BUIO

CASE {< BbIpaxeHne 1>|<riycroe ripeqioxeqHmne>}
WHEN {{NULL|<3HaveHne 1>}|<npegmkar rnoucka>}
THEN {<pe3ysbrar 1>|NULL}
WHEN . . .THEN {<pe3ysibrar 2>|NULL}
[WHEN . . .THEN {<pe3ysibrar n>|NULL}]
[ELSE {<pe3ysibrar n+1>|NULL}]
END
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Bbluncngaemble cTonbusbl

@ CucTeMHble (PYHKLWUN N KOHTEKCTHbIE 3Ha4YeHUS
=« CURRENT DATE
=« CURRENT _TIME
s CURRENT_USER
= ' NOW' -
= ' TODAY' TpebyloT npeobpazoBaHns TMNa
» ' YESTERDAY ' [
= ' TOMORROW '

—
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Bbluncngaemble cTonbusbl

N

@ [pn BblUMCNEHUAX YunTbIBaeTca BamsaHue Null-3HaveHun :
ecnu oanH 13 onepaHaos Null,
TO 1 pe3ynbTaT - Null

# B arperaTtHbix pyHKumnax nons ¢ Null —3HavyeHnem He
YUNTbIBAIOTCH
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[1peanoxeHne FROM

N

@ OnpepenseT Tabnuubl — onepaHab!
FROM <source>

[<joins>]

[...]

<source> ::={ <table> | <view>

<selectable-stored-procedure [(args)]>
<derived-table>

<common-table-expression>
} [[AS] <alias>]
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CoeanHeHve Tabnuu

N

# CoepnHeHne o ycroBuio
from TABL1 [<anunac>]
[ [/nner] | [outer] left | right | full ]
JOIN
TABL2 [<anunac>] on <@-ycioBue>

O-ycrioBME ONpenenseT ycioBUe CONMOCTaB/IEHUSA KOpTeEXeln TabnuL
Npu COeaNHEHUU

Yalle Bcero — 310 yCN0BUE paBEHCTBA 3HAYEHUM COMOCTABUMBbIX
aTpmnbyToB (3KBUCOEANHEHME)
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CoeanHeHve Tabnuu

N

= JKBUCOeANHEHne

select department
from department D
join employee E
on D.mngr_no=E.emp_no
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N

CoeanHeHve Tabnuu

# DKBMcoeanHeHue ans ctonbuoB ¢ 0ANHAKOBLIMU MMEHAMM

SELECT *
FROM employee E

JOIN job D
ON E.job_code = D.job_code and E.job_grade=D.job_grade
and E.job_country = D.job_country

SELECT *
FROM employee E
JOIN job D USING (job_code, job_grade, job_country )
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CoeanHeHve Tabnuu

N

# EcTecTBeHHOe coeamHeHune (c Bepcumn 2.1)

from TABL1 natural join TABL2

CoeiIMHEHME YCTaHaBMBAETCS MO OJHOMMEHHbIM aTpUbyTaM NyTeM
CPpaBHEHUS NX 3HAYEHUI Ha PAaBEHCTBO

He pekoMeHAyeTCa UCMoJib30BaTh!
SELECT *
FROM employee E NATURAL JOIN job D
# [lekapToOBO npoun3seaeHmne
from TABL1 {cross join | , YTABL2
He pekoMeHAyeTCcsa UCMoJib30BaTh!
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N

select full_name, department
from employee
join department
using (dept_no)

NT1

CODE1

1

cl

c2

2

c3

CoeaunHeHue (inner/outer)
% T1

T2

NT2

CODE2

c4

c5

T1 [inner] join T2 on NT1=NT2

NT1

CODE1

NT2

CODE2

1

cl

1

c4

1

c2

1

c4
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N

CoeanHeHue (inner/outer)

select country, job_title
from country C
left join job ]
on C.country=J].job_country
where J.job_country is null

select department, full_name
from department D
left join employee E
on D.mngr_no=E.emp_no
where D.mngr_no is null
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T1

NT1

CODE1

1

cl

1

c2

2

c3

12

CODE2

c4

c5

T1 [outer] left join T2 on NT1=NT2

NT1

CODE1

NT2

CODE2

1

cl

1

c4

c2

1

c4

2

c3

null

null

T1 right join T2 on NT1=NT2

NT1

CODE1

NT2

CODE2

1

cl

1

cd

1

c2

1

cd

null

null

3

c5
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N

T1

NT1 CODE1
1 cl

1 c2

2 c3

T2

NT2 | CODE2
1 c4

3 c5

T1 full join T2 on NT1=NT2

CoeanHeHue (inner/outer)

NT1 | CODE1 NT2 CODE2
1 cl 1 c4
1 c2 1 c4
2 c3 null null
null null 3 c5
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Heckonbko coeanMHeHU C OaHOW

\Y/
Tabnuuen
- select ™™
from employee A join
department D on (A.dept_no=D.dept_no)
join employee B on (B.emp_no = D.mngr_no)
HeT COTpyAHWKOB U3 OTAEMOB, Y KOTOPbIX HET pyKOBOAUTESS
mngr_no IS NULL
YT06bI YBUAETL BCEX COTPYAHUKOB
select *
from employee A join
department D on (A.dept_no=D.dept_no)
left join employee B on (B.emp_no = D.mngr_no)
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CoeanHeHue Tabnuubl C caMou cobou

N

select A.department as HEAD,
B.department as BRANCH
from department A join

department B on (A.dept_no = B.head_dept)

C

DEPARTMENT

$1DEPT_NO CHAR(3)
DEPARTMENT VARCHAR(25)

$:-HEAD_DEPT CHAR(3)

$:- MNGR_NO SMALLINT
BUDGET DECMAL(12,2) |
LOCATION vaRCHAR(1S) [
PHOME_NO YARCHAR(20)

DEPARTMENT_DEPT_NO CHAR(3)
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[1pepnoxxeHne WHERE

A
L

WHERE < - yciioBmne orbopa crpok>

YcnoBue npeacraBnsgeT cobon npeankar, B KOTOPbIN

NOACTaBASAOTCA 3HAUYEHUSA aTPMOYTOB U3 NOSTYYaEMOro KopTexa

PeanusyeT pensiLMoHHY0 onepaLnio cenekuum

[Mpn 3annucyn npeaukata MOXKHO MCMOJb30BaTh
ornepaumn cpaBHeHus (=, <>, >, < ...)

norndveckue onepauun NOT, AND, OR
cneunanbHble NnpeaukaThl

(PYHKLNK
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[1peanKaThl

N

= IS NULL
= IS NOT NULL

= BETWEEN ... AND...
= CONTAINING

a IN(.)

s LIKE ' wabnoH ¢ cumBonamu %o n

= STARTING WITH

= [IpepukaTtsl cywectsoBaHusa (EXISTS, ALL, ANY, SINGULAR)
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[ pynnnUpoBKa

N

GROUP BY <crimcok crosibryos 4715 rpyrinipoBKir>
[HAVING < - ycriosue ortbopa rpyrim> ]

Mcnonb3yeTca ans nony4vyeHns oben nHhopMaLmm No rpynne KOPTEXEN,
MMEIOLLMX OANHAKOBbIE 3HAUYEHMS OAHOr0 MU HECKONbKMX aTpubyToB

Cronbeu nnu rpynna ctonbuoB, yKa3aHHble B npeanoxeHnn GROUP BY,
Ha3bIBAIOTCS 3/IEMEHTaMN rpyrnnnupoBKu

HAVING 3apaet ycnosue Bbibopa ans rpynn
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N

group by location

% Table : [DEPARTMENT] : localhost:C:\Program Files\Firebird\Firebird_2_S\examplesiempbuildiE... [= |[B]

Table ~ W TN i #F A3 [# | Getrecord count | DEPARTMENT - .
Fields Constrainks Indices Dependencies Triggers Data Master/Detail View Description DOL Grants G |
w_ o, |Recard: |1 E| = (a1 < » el 4 = a 7 5 4 |Forkbsize: 8§ = 21 records fetched

DEPT_... DEPARTMENT HE&AD_DEPT |MMGR_MO | BELDGET L ATION PHOME_MNC R
» Field Office: East Coasl 100 | 11|  sooooo,o0] (617) 555-123

a7 Zustomer Services a70 94 850 000,00 Burlington, YT (802) 555-1234

671 Research and Development 670 20 450 000,00 Burlington, YT (802 555-1234

670 Consumer Electronics Div, &00 107 1 150 000,00 Burlington, YT (502) 555-1234

123 Field Office: France 120 134 400 000,00 Cannes S5 68 11 12

110 Pacific Rim Headquarters 100 a4 S00 000,00 Kuaui (G0E8) 555-1234

120 European Headquarters 100 36 700 000,00 London 71 235-4400

125 Field OFffice: Italy 120 121 400 000,00 Milan 2430 39 39

621 Software Developrment 620 =null= 400 000,00 Monkerey (405) 555-1234

627 Cuality Assurance 620 9 300 000,00 Monterey (405} 555-1254

(=Tnln} Enginesring aao 2 1 100 000,00 Monterey (4058} 555-12354

a20 Software Productks Diw. a00 =null= 1 200 000,00 Monkerey {403) 555-1234

623 Cusktormer Suppork 620 15 650 000,00 Monkerey (403) 555-1234

aag Corporake Headquarters =null = 105 1 000 000,00 Monkeresy (405) 555-1234

Q00 Finance aoo 465 400 000,00 Monkerey (405} 555-1254

100 Sales and Marketing oo &5 2 000 000,00 San Francisco (4153 555-1234

180 Marketing 100 =null= 1 500 000,00 San Francisco {415 555-1234

116 Field Office: Singapore 110 =null= 200 000,00 Singapore 355 1234

115 Field Office: Japan 110 115 S00 000,00 Tokyo 35350 0901

140 Field Office: Canada 100 TE S00 000,00 Toranto (#1631 677-1000

121 Field Office: Switzerland 120 141 500 000,00 Zurich 1211 7767

iarid Views Eorm View Prinkt Data
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/N

Lo A TICM

select location, sum(budget) Eioston

from department
group by location

Burlington, YT
—annes

kuaui
London

Milan
Monkerey

San Francisco
Singapore
Tokyo
Toronko
Zurich
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=1l
| 500000,00
2 <&l 000,00
<400 000,00
a0 000,00
SO0 000,00
400 000,00
=2 030 000,00
3 500 000,00
300 000,00
=0 000,00
=00 000,00
=00 000,00
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$@% B cricke FPYNMMPOBKN MOXHO NCMONb30BaTb
m CTONOUBI TAabnMubI

= BbIpaXXEHUS, BbIYNC/IIEMbIE HA OCHOBE 3Ha4YeHMM B cTonbuax
Tabnuubl

anunacbl ctonbuos 13 cnucka B npeanoxeHnn select (c sepcun 2.1)

= UX NopsiaKoBble HoMepa (C Bepcun 2.1) — npotuBopeynT
DESISILMOHHON Moges!!!
# OorpaHuyeHue:
= cTON6uamm Tabnuubl, hopmmpyemon onepatopom SELECT, MoryT 6biTb
WNW 3/IEMEHTBI TPYIITMPOBKY, WV KOHCTaHTbI, WIW BbIPaXXeHUs C

UCI10/1b30BaHNEM arperatTHbIX QyHKUM /15 CTO/I6LI0B, He
SB/ISIOLUMNXCS ITIEMEHTAMU [PYITTUPOBKH
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ArperaTHble YyHKLNM

N = SUM(<cTonbeu>)
= AVG(<cTonbeu>)
= MAX (<cTtonbeuL>)
= MIN(<ctonbeu>)
s COUNT(*) nnn COUNT(<cTonbeu>)
nnn COUNT(DISTINCT <ctonbeu>)
= LIST (<ctonbeu> [,<pa3penutenb>])

# He yuntbiBatoT NULL, ecnn B ctonbue ectb 3Ha4yeHus, OT/INYHbIE OT
NULL

# MOXXHO MCMNOJ/b30BaThb npun onnMcCaHnun YCﬂOBMVI Ha rpynny
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Count

S LOCATION COUMT  |COUNTL | CoUNTZ
select  location, e
count(*), o : : :
count(head_dept), e , : i
count(distinct head_dept) [rem=rer : : :
from department raspare i i i
group by location Torame i ; ;
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ArperaTHble YyHKLNM

p
~ % ArperaTHble YHKUMN NCNOMb3YIOTCS NPU ONUCaHUKN YCNOBUS Ha rpynny

SELECT PROJ_ID,
SUM (PROJECTED_BUDGET) AS TOTAL_BUDGET
FROM PROJ_DEPT_BUDGET
WHERE FISCAL_YEAR=1994
GROUP BY PROJ_ID
HAVING SUM (PROJECTED_BUDGET)>100000;
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ArperaTHble YyHKLNM

“select location,
count(distinct head_dept)
from department
group by location
having count(distinct head_dept)>1
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ObbegmHeHune

N

<orneparop select>
UNION [ALL | DISTINCT]
<orieparop select>

Onepatop UNION ucnonb3yetcs ans obveanHeHns pe3ybTaToB ABYX
nnun 6onee onepatopoB SELECT, pe3ynbtatbl KOTOPbIX AO/KHbI ObITb
COBMECTUMbI /151 00bEANHEHMS (KONUYECTBO, NOPSAOK N TUMbI
COOTBETCTBYHOLLMX CTONOLOB AOMKHbI COBNAAaTh)

Pe3ynbtaT 06beanHEHUS — MHOXECTBO 6€3 NOBTOpPEHUI
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N

CopTUpPOBKa

ORDER BY < crmcok coprvposkir>
[ASC[ENDING] | DESC[ENDING]]
[NULLS {FIRST|LAST}]

CopTupoBKa NO3BOJIAET 3aJaTb YNOPSAOYEHHOCTb KOPTEXEN B Tabnuue-
pe3ynbTaTe

CMUCOK COPTUPOBKM MOXET coaepXaTb MMEHa CTONIOLOB, BblpaXeHus,
anunacel (2.0) n nopsiakosblie HoMepa cTonéuos (2.0)
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