SQL. Structured Query Language

* SQL — 9TO WWMPOKO pPacnpOCTPaAHEHHbLIN U
CTaHOAPTU3NPOBaHHbLIN  A3bIK, KOTOPbIU

NCMonb3yeTcs nns paboThl C
pPenALUMOHHBbIMU baszamu OaHHbIX,
noaaepXnBaeTcs 0OSIbLUVHCTBOM

npounssoantenen CYb/.

* [lepBble pa3paboTkn nosBuNMcb B 70
rogax.

e Structured English Query Language (1983) —
nepBbIV CTaHOAPT NOABUIICS.

 CTaHOapThl: 86, 89, 92, 1999.



[‘pynnbl onepaTopoB A3blika SQL:

* DDL (A3bIik OnpegeneHns [JaHHbIX);
* DML (A3bik ManHnnynmposaHua aHHbIMK);
* DCL (A3blk YnpaBneHusa laHHbIMNK).



SQL DDL (A3bIKk OnpeneneHus
I1aHHbIX)

OCHOBHbIE onepaTopsbl

* CREATE <OBJECT>[OPTIONS] — co3naet
OObEKTbI;

 ALTER <OBJECT>[OPTIONS] — nameHgaer
OObEKTbI;

* DROP <OBJECT>[OPTIONS] — yoanseTt
OObEKTbI;



DML (A3bik MaHunynupoBaHus
NaHHbLIMMW)

e SELECT — onepartop BbIOOPKU;

NSERT — onepaTtop BCTAaBKUN OAHHbIX;
UPDATE - onepaTtop nameHeHunsa gaHHbIX;

DELETE — onepaTop yaaneHuns JaHHbIX;

e TRUNCATE - onepaTtop yaaneHua AaHHbIX;
e COMMIT — 3adpuKcUpyeT TpaH3aKLUIo;
e ROLLBACK — oTKaT TpaH3aKLuW.



DCL (A3bIK YnpaBrieHUA
NaHHbIMMK)

onepaTopbl, KOTOPbIE YNPaBNAOT NpaBamMm
nonb3oBaTens:

e GRANT - ucnonb3yeTtca Ansg HasHa4yeHus
NpuBUNErMn Nofb3oBaTengam.

e REVOKE - ocyLleCcTBNAeTCcs OTMeHa
npuBUNErnun.



POSTGRESQL



McTtopua
« CYB[l POSTGRES - pa3pabaTtbiBancsi nof
pykosogcTteoMm Mawukna CtoyHbpenkepa (Michael
Stonebraker), npodeccopa KanngpopHMUUCKOro
YHUBepcuteTa B bepknw.

» [1o atoro Mawnkn CToyHOpenkep y>xe BO3rnaBnss
pa3paboTKy INGRES : POSTGRES BO3HUK, KakK
pe3ynbsTaT NPoAoSIKEHUA PaboThl.

 [lepBaga Bepcua CYB/[] Obina BbinyLeHa B 1989
roay.
* B 1994 rogy bepknu 3Hapto u [xonu Heny

B3A/1MCb 3a ero ganbHeunwee passutue. [1poekT
nonyymnn Ha3BaHue Postgres9s.

« K1996 rogy nony4uro HOBOE pa3BUTUE, CBA3b C
A3blIKOM SQL 1 nony4nno HasBaHue PostgreSQL.



YcTaHoBKa PostgreSQL

« CkavyanTe c cauTa:
WWW.postgrespro.ru/

postgresql-13.2-1-windows-x64
PostgreSQL_9.6.12_64bit_Setup — yCTaHOBOYHUK PostgreSQL

e PgAdmin3_1.22.1 X86bit_Setup — rpadpunyeckoe
cpencteo Angd PostgreSQL. [lporpamma ynpouiaet
OCHOBHbIE 3aJa41 agMUHUCTPUPOBAHNUSA, OTODpaXkaeT
006beKTbl 6a3 AaHHbIX, MO3BOMNSIET BbIMOSIHATL 3anpochl

SQL.



 [1lpurnaiwleHne nmeeT BUA : postgres=#.

» «Postgres» 30ecb — UM ©6a3bl AAHHbIX, K
KOTOPOW Bbl cenyvac noakntoyeHsl. OgunH
cepBep
PostgreSQL MOXXeT OQHOBPEMEHHO
o0cnyXuBaTb HECKOSIbKO 0a3 AaHHbIX, HO
OOHOBPEMEHHO Bbl paboTaeTe TOMNbKO C O4HOW
N3 HUX.

* [1pn HenpaBUIrbHbLIM OTOBPAaXEHNEM PYCCKUX
OyKkB B TEpMUHArE :

 Bectn komaHgy chcp 1251.

B cBOMUCTBax OKHa nameHuTe Ha «Lucida
Console».



[ lone3Hble KOHCOSbHble KOMaHabI
psql

 \? Cnpaska no komaHgam psql.

« \h CnpaBka no SQL: CNMCOK AOCTYMHbIX KOMaHA
NI CUHTAKCUC KOHKPETHOW KOMaHAb!.

* \x [lepekntovyaeT 0ObIYHbIN TAONNYHBLIN BbIBOA
(CTONOUbI M CTPOKU) HA paCLUMPEHHbIN (KaXKabIW
ctonodel, Ha oTAeNbHOM CTPOKE) N obpaTHoO.
YOo0bHOo Anst npocMoTpa HECKOSTbKUX «LLUMPOKMUX»
CTPOK.

 \| Cnucok 6a3s gaHHbIX.
* \dt Cnucok tabnuu.
* \g 3aBepLUnTb ceaHc paboThl.



CosnaHune HoBOW basbl AaHHbIX C
MMEHeM test

* postgres=# CREATE DATABASE test;
[lepekntovyeHne Ha co3aaHHyo basy:
* postgres=# \c test

* NpurnawleHmne CMeHUNOChb Ha test=#
e test=# \? — NOSTHbIN CNNCOK KOMaHAO



Tunbl QAHHbIX

* integer — Uenble YNCNa;
* text — TEeKCTOBbI€ CTPOKU;

* boolean — norn4yeckun T1n, NPUHMMaLLNA
3Ha4yeHud true (UCTUHA) Unu false (NOXb);

* Date - pgaTa.

* HeoripeoesieHHoe 3HadyeHue null «3Ha4YeHne
HEN3BECTHO» UMM «3HAYEHME He 3aaHOoy.

NMOJIHbIN CMUCOK TUMNOB OAaHHbIX :
postgrespro.ru/doc/datatype.html



Cxema gaHHbIX
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[Tpnmep cosganHusa Tabnuuy
ONCUNNIINH

CREATE TABLE courses(

c_no text PRIMARY KEY,

title text,

hours integer

);

[TONHbIN CNNCOK OrpaHNYeHnn LLIeNOCTHOCTMU:
postgrespro.ru/doc/ddl-constraints.html



HanonHeHue Tabnuy

INSERT INTO courses(c_no, title,hours)
VALUES ('CS301', 'ba3bl AaHHbIX', 30),
('CS305', 'Cetn 3BM', 60);



CosgaHune Tabnuubl students

 test=# CREATE TABLE students (
s_id integer PRIMARY KEY,

name text,

start_year integer );
3anosiHeHWe:

e test=# INSERT INTO students(s_id, name,
start_year)

VALUES (1451, 'AHHA’, 2014),
(1432, 'BukTop', 2014),
(1556, 'HuHa', 2015);



Co3gaHue BHeLUHero KJ4a
e test=# CREATE TABLE exams(
s_id integer REFERENCES students(s_id),
c_no text REFERENCES courses(c_no),
score integer,
CONSTRAINT pk PRIMARY KEY(s_id, c_no)
);
* test=# INSERT INTO exams(s_id, c_no, score)
VALUES (1451, 'CS301', 5),
(1556, 'CS301', 5),
(1451, 'CS305', 5),
(1432, 'CS305', 4);



Obuwasa dopma KomaHabl
CREATE TABLE

CREATE TABLE "uma_Tatnuup!"
( MMa_nona TUN_AaHHbIX [OrpaHUUYeHUA LeNOCTHOCTH],
UMA_NONA TUM_AaHHbIX [OrPaHUYEHUs LieNOCTHOCTHU],

UMA_NONA TUN_AaHHbIX [OrPaHUYEHUA LieNOCTHOCTHU],
[OrpaHUyeHue LeNnoCTHOCTH ],

[nepBuUHbIA_KnKY],

[ BHEWHMit_Knioy ]

K



Co3gaHune orpaHn4YeHnn

NOT NULL — (NULL - HeonpeaeneHHOCTb ) —He COaepPXUT
HeonpeaeneHHoe 3Ha4vyeHue.

CHECK 3aga€eTcs BblpaXeHune, Bo3Bpallarollee OyrneBCcKkn
pe3yrneTart, Mo KOTOPOMY onpeaenseTcs, dyaeT nu ycnewHa
onepauusa 0odaBneHnsa Unm N3MeHEHNs Anst KOHKPETHOIoO
3HaYeHus.

CREATE TABLE aircrafts

( aircraft_code char(3) NOT NULL,
model text NOT NULL,

range integer NOT NULL,

CHECK (range >0),

PRIMARY KEY ( aircraft_code ));

CREATE TABLE progress
(...

mark numeric( 1),
CONSTRAINT valid_mark CHECK ( mark >= 3 AND mark <=5),

)



* OrpaHu4yeHune yHukanobHocT UNIQUE — Bce
3Ha4YeHnsa ctondua AoMmKHbI ObITb
YHUKaNbHbIMMW.

CREATE TABLE students
( record_book numeric( 5 ) UNIQUE,

. );

CREATE TABLE students
( record_book numeric( 5 ),
name text NOT NULL,

CONSTRAINT unique_record_book UNIQUE (
record_book ),

..);



[MepBUYHbIN KITHOM.
CREATE TABLE students

( record_book numeric( 5 ) PRIMARY KEY,
e );

CREATE TABLE students
( record_book numeric( 5 ),

PRIMARY KEY ( record_book ));

BHeLWHUU KNIOM.
CREATE TABLE progress

* (record_book numeric(5),

FOREIGN KEY ( record_book )
REFERENCES students ( record_book )

°);



YnaneHune Tabnuubl

e DROP TABLE nmsa Taobnuubl;



Bbibopka gaHHbIX. [1pocTble
3anpocbl.Onepartop SELECT

SELECT ums_nonsl, umMsa_nons2 ...
FROM nmsi_tabnuubli;

BbiBoA ABa cTonbua n3 tabnuubl courses:
SELECT title AS course_title, hours
FROM courses;

* KOHCTpyKUMSA AS no3BondeT

nepemmeHoBaTb cTonbel, ecrnu aTo
Heobxoanmo.



OnepaTop SELECT

 UTOObI BbIBECTU BCE CTONOUHbI,
HeobXxoaMMO yKa3aTb CUMBOJST 3BE3404KN:

SELECT * FROM courses;

* UTOObI pe3ynsTupylowen CTpoke yopaTb
oyonupytowine CTpokun, nocrie select Hago
nobaBuUTb CnoBo distinct:

SELECT DISTINCT start_year FROM students;
* [loapoOHO B AOKYMEHTALUN:



3aJaHnn ycnoBum

Ycnosue ounestpaunm sanucbiBaetTca Bo opase WHERE:

SELECT * FROM courses
WHERE hours > 45;

YcnoBue OOMKHO MMeTb norndeckuin Tun. OHO MOXET coaepXKaTtb
OTHOLUEHUdA =, <> (Unu =), >, >=, <, <=, Like (NOT Like) .

MOXET 00beauHATbL onpeaTopoB € and, or, not U KPYrnbliX CKODOK —
KaK B ODbIYHbIX A3blKkax NporpamMmmpoBaHus.

MoXXHO ncnonb3oBaTh WaboHbl %, _

Between .... And....

[Tpumepbl

SELECT * FROM aircrafts WHERE model LIKE 'Airbus%';

SELECT * FROM aircrafts WHERE range BETWEEN 3000 AND 6000;

SELECT model, aircraft_code, range FROM aircrafts
WHERE range >= 4000 AND range <= 6000;



YaaneHue cTtpoku DELETE

DELETE FROM Uma_tabnuubl
WHERE ycnoBue;

[TIpnmepbl.
DELETE FROM aircrafts WHERE aircraft_code = 'CN1’;

DELETE FROM aircrafts WHERE range > 10000 OR
range < 3000;

DELETE FROM aircrafts;



Co3aaHune BblYUCAEMbIX MOS1En

e SELECT model, range, range / 1.609 AS miles
FROM aircrafts;



YnopsagoyeHne gaHHbIX ORDER BY

* [lo BO3pacTaHuio (N0 yMON4YaHuI):
SELECT * FROM aircrafts ORDER BY range;
 [lo ybbiBaHutO DESC :

SELECT * FROM aircrafts ORDER BY range DESC;
* OrpaHunyeHmne Yyncno cTpok (LIMIT) :
SELECT airport_name, city, longitude
FROM airports

ORDER BY longitude DESC

LIMIT 3;

« [1na nponycka cTpoK (OFFSET):
SELECT airport_name, city, longitude
FROM airports

ORDER BY longitude DESC

LIMIT 3 OFFSET 3;



YcnoBHbIe BblpaXXeHus

e CASE WHEN condition THEN result
[WHEN ...]
[ELSE result]
END;
SELECT model, range,

CASE WHEN range < 2000 THEN
‘BnxHemarncTpanbHbIN'

WHEN range < 5000 THEN ‘CpegHemMaructpanbHbIU’
ELSE ' lanbHeMarncrTpanbHbIN '
END AS type
FROM aircrafts
ORDER BY model;



model | range | type

_____________________ S

Airbus A319-100 | 6700 | anbHeMarncTparibHbIn
Airbus A320-200 | 5700 | JanbHeMarncTparibHbIn
Airbus A321-200 | 5600 | JanbHeMarncTparbHbIn
Boeing 737-300 | 4200 | CpegHemarncTparnbHbIU

Boeing 767-300 | 7900 | lanbHemMmarucTpanbHbIN

Boeing 777-300 | 11100 | JanbHemarncrpanbHbIU

Bombardier CRJ-200 | 2700 |
CpeaHemarucTpanbHbIN

Cessna 208 Caravan | 1200 |
BrnvxHemarncTpanbHbIU




[ pynnupoBKa gaHHbIX GROUP BY

* [pynnupoBKa AaHHbIX — 3TO 0ObeANHEHMNE
3anncen B COOTBETCTBUU CO 3HAYEeHNAMMU
HEKOTOPOro 3agaHHOro nons.

o [1Nna rpynnnpoBKu pe3yribTaTtoB BbIOOPKU
COBMECTHO C ornepaTtopom SELECT
ncnonb3yeTca npeanoxeHme GROUP BY.
[laHHOe npeanoXxeHne OOoMKHO cneaoBaTh
nocne npegnoxeHne WHERE, HO nepef
npegnoxeHmem ORDER BY. Kak npaBuno,
COBMECTHO C npeanoxeHmnem GROUP BY
MCMONb3YKTCA PYHKLUNN arpernpoBaHmsl.



[Mpumep 1.

« Hago noacunTatbh KONMMYECTBO MOKYMOK
TOBApOB, COENaHHbIX  KaXAabiM U3
KNMWEHTOB, WCMONb3YEeTCA  CrneayroLmnn
3anpoc:

SELECT Koa_ KnueHTa,

SUM(l'lpogaHo) AS Konn4yecTtBo MOKYMOK,
FROM Mpopnaxu

GROUP BY Kopa,_ knuneHTa;




[Tpumep 2

SELECT aircraft_code, fare_conditions, count( *)
FROM seats

GROUP BY aircraft_code, fare_conditions
ORDER BY aircraft_code, fare_conditions;

aircraft_code | fare conditions | count

L O S I
319 | Business | 20
319 | Economy | 96
320 | Business | 20

320 | Economy | 120



HAVING

UTOObI CYy3UTb MHOXECTBO
rpynnMpoOBaHHbIX 3anncen

e SELECT departure_city, count( * )
FROM routes
GROUP BY departure_city
HAVING count( * ) >= 15
ORDER BY count DESC;



COEOUHEHUA

« CoeanHeHne aByx Tabnui, Ha ocHoBe
paBeHCTBa 3Ha4YeHUn aTpnudyToB
* SELECT a.aircraft_code, a.model, s.seat_no, s.fare_conditions
FROM seats AS s, aircrafts AS a
WHERE s.aircraft_code = a.aircraft_code
AND a.model ~ 'ACessna’
ORDER BY s.seat_no;

e SELECT a.aircraft_code, a.model, s.seat_no, s.fare_conditions
FROM seats s
JOIN aircrafts a
ON s.aircraft_code = a.aircraft_code
WHERE a.model ~ 'ACessna’
ORDER BY s.seat_no;



BHELWWHWE COEOVHEHUA

e JleBoe BHeluHee coeanHeHue(LEFT OUTER JOIN )
SELECT a.aircraft_code AS a_code,

a.model, r.aircraft_code AS r_code,

count( r.aircraft_code ) AS num_routes
FROM aircrafts a

LEFT OUTER JOIN routes r ON r.aircraft_code =
a.aircraft_code

GROUPBY1,2,3
ORDER BY 4 DESC,;

* [lpaBoe BHelwwHee coeauHeHMe(RIGHT OUTER
JOIN)

 [lonHoe BHelWlHee coeanHeHne(FULL OUTER JOIN)



OMNEPALNN C BBIBOPKAMW

* B SELECT npeoycMOTpPEHbI cpeacTtea
BbIMNOJTHEHUA onepaumnmn ¢ BbIoOpKaMu, Kak
MHOXXeCTBaMMW:

* UNION- ans BblymncrneHnsa obbeanHeHuns
MHO>eCTBa CTPOK 13 ABYX BbIOOPOK,;

* INTERSECT — ans BblMUCNEHUS
nepecevyeHna MHOXeCTBa CTPOK N3 ABYX
BbIOOPOK,;

« EXCERT- ANs BbIMUCNEHUS PA3HOCTU
MHOXECTBa CTPOK U3 ABYX BbIOOPOK;



UNION

« Bornipoc: B kakue ropoga MOXHO YrieTeTb: nmdo
n3 Mocksbl, Nnnb6o n3 CaHkr-letepbypra?

e SELECT arrival_city FROM routes
WHERE departure_city = ‘MockBa’
UNION
SELECT arrival_city FROM routes
WHERE departure_city = ' CaHkT-[leTepbypra’
ORDER BY arrival_city;



INTERSECT

« Bonpoc: B kakne ropoga MOXHO yneTeTb: Kak
n3 Mockssbl, Tak U3 CaHkt-lleTepbypra?

e SELECT arrival_city FROM routes
WHERE departure_city = ‘MockBa’
INTERSECT
SELECT arrival_city FROM routes
WHERE departure_city = ' CaHkT-[leTepbypra’
ORDER BY arrival_city;



EXCEPT

* Bonpoc: B kakme ropoga MoXHO yneTeTb:n3
CaHkT-lleTepbypra, HO Henb3s U3
MockBbI?

e SELECT arrival_city FROM routes

WHERE departure_city = ‘CaHKT-
[MeTepOypra’

EXCEPT
SELECT arrival_city FROM routes
WHERE departure_city = ' MockBa'
ORDER BY arrival_city;



[logsanpochl

 BrnoxxeHHaa komaHaa select, 3akn4yeHHas
B KpYyrnble CKODOKW, Ha3biBaEeTCS
noo3arpocom.

* [log3anpockl MOryT NPUCYTCTBOBATL B
npennoxeHnax SELECT, FROM, WHERE ©
HAVING.



[Tpmepbl

e SELECT name,
(SELECT score
FROM exams
WHERE exams.s_id = students.s_id
AND exams.c_no = 'CS305')
FROM students;
* name | score

0 ——————— 4+
« AHHA |5
 BukTop | 4

e HuHa |

* (3 rows)



Vlcnonb3oBaHMe Moa3anpocoB B
WHERE

e SELECT *
FROM exams
WHERE (SELECT start_year
FROM students

WHERE students.s_id = exams.s_id) >
2014;

s id| c_no | score
¢ ————— fm—————— fm——————
e 1556 | CS301 |5



e SELECT name, start_year
FROM students
WHERE s_id in (SELECT s_id

FROM exams

WHERE c_no = 'CS305');
* name | start_year
0 ———————— $———

* AHHa | 2014
 Buktop | 2014



e SELECT name, start_year
FROM students
WHERE s_id NOT IN (SELECT s _id
FROM exams
WHERE score < 5);
* name | start_year
0 o ——— -
« AHHa | 2014
* HnHa | 2015



* SELECT name, start_year
FROM students
WHERE NOT EXISTS (SELECT s_id
FROM exams

WHERE exams.s_id =
students.s_id AND score < 5);



N3meHeHuUe OaHHbIX

 UPDATE umsa_Ttabnuupbl

. SET umaA_nons_1=3HaveHune_1
. [,MmMa_nons_2=3HavyeHne_2]

. [,umsa_nona_N=3Ha4yeHne_N]
. [WHERE ycnosue];

e UPDATE courses
e SET hours = hours*2
e WHERE ¢c_no ='CS301’;



YoaneHue 0aHHbIX

 DELETE FROM Wma_Tabn [WHERE
ycroBuej;

* DELETE FROM exams WHERE score < 5;



