Jlekumna 5:
PL/pgSQL



1.SQL



Jlornyeckne onepatopbl  NULL

A AND B AORDB
A B Pesynsrar A B Pesynetar
TRUE TRUE TRUE TRUE TRUE TRUE
TRUE FALSE FALSE TRUE FALSE TRUE
TRUE NULL NULL TRUE NULL TRUE
FALSE FALSE FALSE FALSE FALSE FALSE
FALSE NULL FALSE FALSE NULL NULL
NULL  NULL NULL NULL NULL NULL
NOT A
A Pesynsrar
TRUE FALSE

FALSE TRUE
NULL NULL



2. lobaBneHmne faHHbIX B 6a3y
NAHHbIX



Onepatopbl MaHUnynauun aaHHelMn (Data Manipulation
Language, DML):.

 INSERT po6aBnsdeT HOBble AaHHbIE;
* UPDATE n3meHsaeT cyllecTByolle AaHHbIE;

* DELETE ypangaet naHHble.



INSERT

INSERT no3BosigeT no6aBnTb AaHHbIE B TabULLYy.

INSERT INTO STUDENT VALUES (123, 'Vasya', 345);

INSERT INTO STUDENT (StudID, GrouplD, Name)
VALUES (123, 345, 'Vasya');

STUDENT

StudID Name GroupID
123 Vasya 345



INSERT

N5 3anosiHeHMSt MOXXHO MCNOMb30BaTb pe3ysibTaT 3anpoca:

INSERT INTO STUDENT

SELECT ID, Name, 345 FROM TMP_PERSON
WHERE Exam > 70;

STUDENT
StudID Name GrouplD
12 Petr 345

15 lvan 345



UPDATE

UPDATE no3BonseT usaMeHuUTb AaHHble B TabnuLe.

STUDENT
StudID Name GrouplID
12 Petr 345
15 lvan 345

UPDATE STUDENT SET GroupID = 578;

STUDENT
StudID Name GrouplD
12 Petr 578

15 lvan 578



UPDATE c ycnoBnem

[Mpy 06GHOBEHNM MOXHO 3a4aBaThb YC/IOBUE.

STUDENT
StudID Name GrouplD
12 Petr 578
15 lvan 578

UPDATE STUDENT SET GrouplD = 34
WHERE Name = 'lvan’;

STUDENT
StudID Name GroupID
12 Petr 578

15 lvan 34



DELETE

DELETE no3Bondaet yogasinTb AaHHble U3 Tabnunubi.

STUDENT
StudID Name GrouplID
12 Petr 578
15 lvan 34

DELETE FROM STUDENT WHERE GroupID = 34;

STUDENT

StudID Name GrouplD
12 Petr 578



DELETE

DELETE no3Bondaet yogasinTb AaHHble U3 Tabnunubi.

STUDENT
StudiD Name GrouplD
12 Petr 578
DELETE FROM STUDENT,
STUDENT

StudID Name GrouplD



TRUNCATE

TRUNCATE no3sonsaet agopekTUBHO OUUCTUTL Tabnumuy
(0COBEHHO, ec/n B HEW MHOTO AaHHbIX):

STUDENT
StudID Name GrouplD
12 Petr 578
TRUNCATE TABLE STUDENT,;
STUDENT
StudID Name GrouplD

MOXXHO yaa/inTb AaHHble N3 HECKO/IbKNX Tabnuu;:
TRUNCATE TABLE STUDENT, GROUP, EXAM;



CKpunThI

3anyck ckpunTa MOXHO OCYLLECTBUTb:

* Mpu BbI30Be psql:
psql ... -f script.sql

* C Mcnonb3oBaHMeM MeTa-komaHg (B psql):
\i script.sql
\include script.sql



3. NlpepcrtaBneHns



Co3aaHue Tabanu

Tabnuupbl:

* Ba3zoBble — B AECTBUTEIbHOCTU CYLLIECTBYHOLIME,
XpaHsLLnecs B on3nYeckoi namMmaT MaLllnHbI.

 BupmyasibHble — npeacTtaB/eHnsi, HeMMeHOBaHHbIe
Tabnmubl (Tabnuubl, KOTOPble HE CYLWECTBYT NOCTOSAHHO
B 6as3e AaHHbIX).



[IpeacraBieHne

NMpepncTaBneHne — MMEHOBaHHbI 3anpoc.

CREATE VIEW VIEW_NAME
[ (ColumnName [, ...]) ]

AS noasanpoc



[IpeacraBieHne

CREATE VIEW PICTStudents AS
SELECT * FROM STUDENT
WHERE GrouplID IN (

SELECT GrouplD FROM GROUP
WHERE GroupName LIKE 'P3%'



[IpeacraBieHne

CREATE VIEW PICTStudents2 AS
(PICTId, pSurname) AS
SELECT StudentID, Surname FROM STUDENT
WHERE GroupID IN (
SELECT GrouplD FROM GROUP
WHERE GroupName LIKE 'P3%'

SELECT PICTid FROM PICTStudents2;



MaTeprasin3oBaHHbIe

npeAcTaB/ieHnd

CREATE MATERIALIZED VIEW PICTStudents3 AS

(PICTId, pSurname) AS
SELECT StudentID, Surname FROM STUDENT

WHERE GroupID IN (
SELECT GrouplD FROM GROUP
WHERE GroupName LIKE 'P3%'

);
* Pe3ynbrar 3anpoca coxpaHsieTcsl B 6a3e AaHHbIX.

* [1ns1 0GHOBNIEHUS AAHHbIX:
REFRESH MATERIALIZED VIEW PICTStudents3;



4. PL/pgSQL



: [lo/ib30BaTe/IbCKME PYHKLNN

* (PYHKUMN Ha A3blKe 3anpocoB (PyHKLUN, HanucaHHble Ha
A3blke SQL);

* (PyHKUUN Ha npoLeaypHbIX sA3blkax (PyHKLMN,
HanucaHHble, Ha PL/pgSQL);

e (byHKUMN Ha A3blike Perl, Python, C, ...



 PL/pgSQL 310 npoueaypHbin A3blk ana CYB/
PostgreSQL.

* OyHKkumn PL/pgSQL moryT ncnosnb3oBartbCcs Be3ae, rae
O0NYyCTUMbl BCTPOEHHbIEe oyHKLNN.



Co34aHne pyHKLUMN

[lo6aBneHne Nonb3oBaTe/ibCKUX QPYHKLNN:
CREATE FUNCTION newfunc(int)
RETURNS int
AS 'body logic’

LANGUAGE chosenLanguage,

[Mpy pob6asneHnn PyHKLNKU MOXHO ncnosb3oBaTtb CREATE
OR REPLACE — 4T00Obl 3aMEHUTb paHee 3arpy>eHHyo

doyHKUMIO.



SQL-pyHKLMA

OYHKUNA AN1S UIBMEHEHUS TPYNMbl CTYAEHTA:
CREATE FUNCTION updateStudentGroup(int, int)
RETURNS void AS
'‘UPDATE STUDENT
SET GrouplD=$2 WHERE StudID=$1"
LANGUAGE SOL;

* ApPrymeHTbl MOTYT UCMNO/1b30BaTbCA KakK 3HaYeHns, HO He
NaeHTUMUKaToph.I.



SQL-pYHKUWA, MapamMeTpbl

* HaumHasa c PostgreSQL 9.2:

CREATE FUNCTION updateStudentGroup(
StudIDParam int, Groupl/DParam int)
RETURNS void AS

'UPDATE STUDENT
SET GrouplD=GrouplDParam
WHERE StudID=StudIDParam;’
LANGUAGE SOL;



Ectb i npobsiema B npnBeAeHHOM

Koge?

CREATE FUNCTION updateStudentGroup(
GrouplDParam int )
RETURNS void AS
'‘UPDATE STUDENT
SET GrouplD=GrouplDParam
WHERE StudName='Petr';'
LANGUAGE SOL;



JKpaHpOBaHMe CTPOoK

CREATE FUNCTION updateStudentGroup(
GrouplDParam int )
RETURNS void AS
'"UPDATE STUDENT
SET GrouplD=GrouplDParam
WHERE StudName="Petr";
LANGUAGE SOL;



CUHTAKcuc Aa4 3anmcum

CTPOK Yepes SS

CTpoka:

string of characters with ' symbol

MOXET ObITb NpeacTaB/ieHa:

* 'string of characters with " symbol'
* $someldS$string of characters with ' symbol$someld$



CUHTAKcuc Aa4 3anmcum

CTPOK Yyepes $S

CREATE FUNCTION updateStudentGroup(
GrouplDParam int )
RETURNS void AS $$
UPDATE STUDENT
SET GrouplD=GrouplDParam
WHERE StudName='Petr’;
$$ LANGUAGE SOL;



BbI30B PYHKLNN

[nsa BbizoBa PYHKLNN MOXHO ncrnonb3osatb SELECT:
SELECT updateStudentGroup(950, 345);



[poueaypa

[lobaBneHue npoueanyps.bi:
CREATE PROCEDURE newProc(integer)
AS $3$ body logic $$
LANGUAGE chosenLanguage;

* B npouenype otcytcteyeT RETURNS yacTsb.
* [lna Bbi3oBa npoueaypbl MOXHO ncnosibdosatb CALL:

CALL newProc(42),



PL/pgSQL 370 6/104HO-CTPYKTYPUPOBAHHbIN A3bIK. TEKCT
onpeaeneHnsa PyHKUMK - GMOK.

CTpykTypa 6noka:

[ <<meTka>> ]

| DECLARE
06bABNEHNSA |

BEGIN
oneparopbl

END [ meTka |;



CREATE FUNCTION somefunc() RETURNS integer AS $$ —- SQL command
<< outerblock » —- plipgSQL
DECLARE
guantity integer := 30;
BEGIN
-- Co3gaemM BNOXEHHbIN 6/10K
DECLARE
quantity integer := 80;
BEGIN
RAISE NOTICE 'Inner quantity = %', quantity; -- BeiBogutcsa 80
RAISE NOTICE 'Outer quantity = %', outerblock.quantity; -- BeiBoagntcsa 30
END;
RAISE NOTICE 'Ceituac quantity = %', quantity; -- Beisogutcsa 30
RETURN quantity;
END;
$$ LANGUAGE plpgsql;



AHOHVMHBIV 610K

DO $$
<<studentBlock>>
DECLARE
studCount integer := 0;
BEGIN
SELECT COUNT(¥)
INTO studCount
FROM STUDENT,
RAISE NOTICE 'Students: %', studCount;
end studentBlock $3;



5. OrpaHM4yeHuna LenNoCTHOCTMH:
TpUrrepbol



OrpaHn4yeHunda LeJIOCTHOCTW

* Tunbl AaHHbIX — OAMH N3 CNOCOOOB OrpaHNUNBaTb
IaHHbIEe, HO ero He Bcerga AoCTaToO4HO.

 SQL no3Bondet onpenenatb orpaHnyeHnsa ansa KOJIOHOK K
Tadnuu;:

* CHECK, NOT NULL, UNIQUE;
* TPUITEPLI;



Tpurrepsl

Tpurrep — coyetaHne XpaHMMOWN B 6a3e AaHHbIX

npoueaypbl U COObLITUS, KOTOPOE 3acTaB/ISIET ee
BbINOIHATLCS.

MoryT 6bITb 06bSAB/EHbI Kak Ana Tabnuibl 13
nosib3oBarenibckon B/ll, Tak u anga npeacrabB/eHns
(PostgreSQL).



3anycK TPUIFrepoB

CobbITnS:
* BBOJ HOBOW CTPOKU;

* N3MEHEHME 3Ha4YEeHUN OHOr0 NN HECKO/IbKMX CTONOLIOB

Tadbnuuel,

e yaasieHne CTPOK Tabnunupbi;



3anycK TPUIFrepoB

[1p1 BO3HMKHOBEHUN COObLITUS:

* NPon3BOANTCAH NMPOBEPKa yCﬂOBMVI Cpa6aTbIBaHI/IFI

Tpurrepa,

* 3arnycKaltTcs CO3AaHHble TPUIrepbl;



Tpurrepsl

Tpurrepbl AalOT BO3MOXHOCTb:

* Pea/in30BbIBaThb CMIOXHbIE OFPaHNYeHUsA LLeJIOCTHOCTM
[aHHbIX, KOTOPble HEBO3MOXHO peasin3oBaTb Yepes
orpaHnYyeHns, yctaHaB/iMBaeMble NPy co3gaHnn Tabnunubl
(CHECK ...).

* KOHTpoOnMpoBaTtb MHOPMALINIO, XPaHUMYIO B TabnuLe,
nocpeacTBOM pPermcTpaumum BHOCUMbIX U3MEHEHUM U
nosb3oBaTeneil, NPon3BoasALNX 3TN N3MEHEHNS.



Co3aaHue Tpurrepa (PostgreSQL)

Tpurrepbl co30al0TCA HA OCHOBE TPUTTEPHOI (OYHKLMN:
* (OyHKUUNSA 6e3 apryMeHTOB;

e BO3BpaLLAeT TUnN trigger, event _trigger.

CREATE OR REPLACE FUNCTION fname() ...
RETURNS trigger ...;

CREATE TRIGGER name ...
EXECUTE PROCEDURE fname();



CunHTaKcuc

CREATE TRIGGER name
{ BEFORE | AFTER | INSTEAD OF } { event[OR ... ] }

ON table _name

[ FOR[EACH ] { ROW | STATEMENT } ]
[ WHEN ( condition ) ]
EXECUTE PROCEDURE function_name ()

[ oe event:

INSERT, UPDATE [ OF column_name [, ... ] ], DELETE,
TRUNCATE



Buabl TpuUrrepoB

 CTpPOKOBbIU TpUrrep — 3arnyckaerca oavH pa3 ais
KaXk[10M CTPOKN, o6pabaTbiBaeMON aKTUBU3UPYIOLLIUM

NpeanoXeHnem.

* TaG/INYHbIA TPUITEpP — BbIMNO/IHAETCS TO/IbKO OAMH pa3,
HEe3aBMCUMO OT TOr0, CKO/IbKO CTPOK COAEPXUT

3arnyckaroLlee ero npeasioxeHue.

BbI60Op TOro MAn MHOTO TUNa TpuUrrepa 3aBUCUT OT

TpeboBaHWuii, onpeaeneHHbIX Aaa 6a3bl AaHHbIX.



CTpokoBble/TabanyHeble

TPUrrepsol

« ROW — npouenypa 6yaeT Bbi3biBATLCA A15 KaXK A0
Moaudpmumpyemon 3anncu

« STATEMENT — npouenypa 6yaet Bbl3blBaTbCA OAVH pa3
NNAa Bcex oopabdaTbiBaeMbIX 3anmcen B pamMkax KoMmaH/ab!

CREATE TRIGGER triggerl BEFORE UPDATE ON table
FOR EACH ROW EXECUTE ...;

KOMIOHOYHBIN TpuUrrep:

CREATE TRIGGER trigger2 BEFORE UPDATE OF attrl ON
table FOR EACH ROW EXECUTE ...;



Tvnbl TPUrrepoB

* Tpurrepbl DML (06blYHblE N YCMOBHLIE).
* Tpurrepsl 3amelleHunsa (instead of).

* CobObITUMHbIE TpUrrepsbl (event triggers).



Tpurrepsl DML

Tpurrepbl DML akTBMU3NpyoTCA NpeaioxXeHnamm Beoaa,
o6HoBeHnA n yapaneHns nHpopmaumn (INSERT , UPDATE |
DELETE) oo nnu nocne BbINO/IHEHUA NpeanoXeHns, Ha
YPOBHE CTPOKU Un Tabnuilbl.

CREATE TRIGGER trname BEFORE DELETE ON table



Tpurrepsl DML

CREATE TRIGGER name { BEFORE | AFTER | ...}

* BEFORE — npoueaypa Bbi3biBaeTca nepen
BbINOJ/IHEHMEM onepaunmn (BKoyas npoBepKu
orpaHnyeHn LenoCTHOCTN, peasin3yemMblie npu
BbiNosiIHeHN komaHa, INSERT n DELETE).

* AFTER — npoueaypa Bbi3blBaeTCA Moc/ie 3aBepLueHnd

ornepauuu, NnpuBoAALLEN B IENCTBUE TPUITEP.



@i Tpurrepbl 3aMelleHns

HT‘IV.IO

* Tpurrepsl 3amelleHuns (instead of) MOXXHO co3paBaTth

TOJIbKO A151 NpeacTaB/IEHNN.

* B otnnyme ot Tpurrepos DML Tpurrepbl 3amelleHuns
BbINO/THAKOTCA BMECTO npeasioxeHuin DML, Bbi3blBatoLLINX

X cpabarbiBaHue.

° Tpl/lrrepbl 3amMelweHnA OJDKHbI ObITb CTPOKOBbIMU

Tpurrepamu.



AKTUBaLNA TPUrFepoB

AKTmBauuna Tpurrepos DML — npw BbINOHEHUN
npeanoxeHun INSERT, UPDATE, DELETE.

[na cob6bITU (CBA3aHHbIX C Tabnmuamm) MOXeT ObITb
co3aaHo 4 Bnaa TpurrepoB: TabnnyHeii BEFORE,
TabnmuHbin AFTER, cTtpokoBbii BEFORE, cTpoKoBbIi
AFTER.



[lopa00K aKTBaLIAN

[Topsaaok akTMBaL My TPUITEPOB:
1. TabnuuHbin Tpurrep BEFORE
2. CtpokoBbin Tpurrep BEFORE
3. CtpokoBbin Tpurrep AFTER
4. Tabnnuubin Tpurrep AFTER

BHYTpu rpynn nopsanok onpenenserca no andasuty (ansa
PostgreSQL)



[lepemMeHHbIe TPUrrepHow

npoLuenypbl

Korga PL/pgSQL byHKUUA Bbi3blBAETCA TPUITEPOM,
co3gaeTcs pAag nepeMeHHbIX:

* NEW — (RECORD) coaepxuTt HOBYO CTPOKY 6a3bl
naHHbIX onga komaHa INSERT/UPDATE B cTpOKOBbIX
Tpurrepax.

e OLD — (RECORD) coaoepXuT cTapyto CTpoKy 6a3bl
AaHHbIX ona komaHa UPDATE/DELETE B CTpPOKOBbIX
Tpurrepax.

« TG_NAME — nmsa cpaboTaBluUero Tpurrepa.

* TG_WHEN — BEFORE, AFTER nnn INSTEAD OF, B
3aBNCUMOCTM OT onpeaeneHns Tpurrepa.



CREATE TABLE EMPLOYEE(
ID INT PRIMARY KEY,
NAME  TEXT NOT NULL,
ADDR  CHAR(50),
SALARY REAL

);

CREATE TABLE AUDIT(
EMP_ID INT NOT NULL,
ENTRY_DATE TEXT NOT NULL

)



CREATE TRIGGER my _trigger
AFTER INSERT ON EMPLOYEE
FOR EACH ROW EXECUTE PROCEDURE auditfunc();

CREATE OR REPLACE FUNCTION auditfunc()
RETURNS TRIGGER AS $$
BEGIN
INSERT INTO AUDIT(EMP_ID, ENTRY_DATE)
VALUES (NEW.ID, current_timestamp);
RETURN NEW,;
END;
$$ LANGUAGE plpgsql;



CoObITUNHBLIE TPUITEepb!

 CpabaTtbiBaloT Ha nNpennoxeHmna DDL
(CREATE/ALTER/DROP).

* [Npouenypa, KoTopas Bbi3bIBAETCA Kak COObITUNHbIN
Tpurrep, Ao/HKHa 06bABNATLCA 6€e3 aprymeHToB. TUnom

BO3BpaLLaeMoro 3aHaueHust o/kKeH ObITb event_trigger.



CoObITUNHBLIE TPUITEepb!

 Ob6pabarbiBaeMblie cobbITUA (event trigger):

* ddl_command_start — nepea Ha4yasiom paboTbl DDL-

KOMaHAb!;

e ddl_command_end — nocne okoH4YaHUA paboThbl

DDL-KomaHAabl;
* table rewrite — nepen ALTER TABLE;

* sql drop — nepen ddl_command_end npwu yoaneHuu

OOBHEKTOB;



CoObITUNHBLIE TPUITEepb!

CREATE OR REPLACE FUNCTION eventtest() RETURNS
event_trigger AS $$

BEGIN
RAISE NOTICE 'eventtest: %', tg_event;
END,;

$$ LANGUAGE plpgsql;

CREATE EVENT TRIGGER eventtest ON ddl command_ start
EXECUTE PROCEDURE eventtest();



CoObITUNHBLIE TPUITEepb!

tg_event — cobbimue, BbI3blBaOLEE MPU2EP;

$ create table SOMETABLE (myattr int4);
NOTICE: eventtest: ddl command_start CREATE

CREATE TABLE



Tpurrepsl: ooLine npaBuia

* TpurrepHasa oyHKUNA Ao/mKHA BepHYTb nmoo NULL, nnbo
3anncb/CTPOKY, COOTBETCTBYIOLLYIO CTPYKTYpe Tabnuupbl,
719 KOTOPOW cpaboTan Tpurrep.

* Ecnu ctpokosbint Tpurrep ¢ BEFORE Bo3Bpatyaet NULL,
TO BCE Ala/IbHENLLINE NENCTBUSA C 3TON CTPOKOW
npekpatiyarotcs (He cpabaTbiBalOT NocseaywLlme
Tpurrepsl, kKomaHaa INSERT/UPDATE/DELETE ans aton
CTPOKWM He BbIMNOTHAETCA).



YOoaneHne Tpurrepos

DROP TRIGGER name:;



6. TpaH3aKLnK



TpaH3aKkunAa

e TpaH3akumm o6beanHAT NocsiefoBaTe/IbHOCTb
NencTBn B 0gHy ornepawuio.

* [1pOMEXYTOUYHbIE COCTOSHUS BHYTPY
nocsieaoBaTe/IbHOCTU onepauunii He BUAHbI APYTUM
TpaH3aKUMAM.

* Ecnu 4To-TO NOMeLLaeT ycnewHo 3aBepLunTb
TpaH3akUuo, HU OAMNH N3 Pe3y/ibTaTtoB 3TUX AEUCTBUN He
coxpaHutcsa B 6a3e AaHHbIX.



Atomicity (AToMapHOCTb)

Consistency (CornacoBaHHOCTb)
Isolation (13011MpOBaAHHOCTL)

Durability (YcTon4ynBoCTb, AONTOBEYHOCTb)



Atomicity (AToMapHOCTb)

* [apaHTUPYET, UTO pe3ynbTaTbl paboTbl TPAH3AKLUN HE
oyaeT 3athnkCcMpoBaHbl B CUCTEME YaCTUYHO.

* byayT n1Mb0 BbINO/IHEHbI BCE onepauun B TpaH3akuun,
NnM60 He BbINO/IHEHO HM OAHOW.



Consistency (Cor/1acoBaHHOCTb)

* [loc/sie BbINO/IHEHMA TPaH3aKLUMK 6a3a gaHHbIX O0/HKHA
ObITb B COr1acoBaHHOM (LLe/IOCTHOM) COCTOSAHUN.

e Bo Bpem4 BbINO/IHEHNA TpaH3aKUnM (Nocsie BbINO/IHEHUSA
OTAE/IbHbIX Onepaunn B paMmkax TpaH3akumn)
cornacoBaHHOCTb He TpebyeTcA.



Isolation (M130/1MpOBaHHOCTD)

* B0 BpeMsi BbINO/IHEHUS TPAH3aKUMN Apyrne TpaH3akLum
(BbINOTHAIOWMECS Napas/ie/IbHO) HEe AO/MKHbI OKa3blBaThb
B/INSAHNE Ha pe3ynbTar TPaH3aKLUuu.



HonroseyHocTb (Durability)

* [1pu ycrnewHoM 3aBepLleHnn TpaH3akLn pesybtaTbl ee
PaboTbl AO/MKHbI OCTATLCHA B CUCTEME HE3ABMCKMMO OT
BO3MOXHbIX CO0EB 060pyA0BaHNS, CUCTEMbI U T/,



UPDATE ACCOUNT SET balance = balance - 50.00
WHERE name = 'Alex,

UPDATE ACCOUNT SET balance = balance + 50.00
WHERE name = ‘lvan’;



BEGIN,
UPDATE ACCOUNT SET balance = balance - 50.00
WHERE name = 'Alex’;
UPDATE ACCOUNT SET balance = balance + 50.00
WHERE name = ‘lvan’;

COMMIT;



To4ykn coxpaHeHund

[03BONSAOT BbIOOPOYHO 3adDMKCUPOBATb YacCThb
TpaH3aKLUuW.

OnpenennTb TOUKY COXPaHEHUSI MOXHO C MOMOLLbHO
SAVEPOINT

BepHYTbCS K HEM MOXHO C MOMOLLIbIO KOMaH/b|
ROLLBACK TO.

Bce n3meHeHus B 6a3e JaHHbIX, Npou3olleLlne nocnie
TOYKM COXPaHEHUs1 U A0 MOMEHTA OTKaTa, OTMEHSIOTCS;
N3MEHEHNS, NPon3BeAEHHbIE paHee, COXPaHAIOTCS.



BEGIN;

UPDATE ACCOUNT SET balance = balance - 50.00
WHERE name = 'Alex’;

SAVEPOINT savepointl;

UPDATE ACCOUNT SET balance = balance + 50.00
WHERE name = ‘lvan’;

-- ObpabartbiBaeM HekoTopoe ycriosue (CASE)
ROLLBACK TO savepointl,

UPDATE ACCOUNT SET balance = balance + 50.00
WHERE name = 'lvan2’;

COMMIT;



To4ykn coxpaHeHund

° I'Ip|/| vyaaJieHnn NN OTKaTte K TOHKE COXpaHEeHUA BCE
TOYKM COXpaHeHusd, onpeneneHHble nocne 3TOWN TOYKU
COXpPaHeHNA, aBTOMaTN4E€CKUN YHNUTOXakTCA.



JinTepaTtypa

[1pn nogroToBke nNpeseHTaunn NCNosib30BaJ/INCb MaTepuasibl U3:

* BBeaeHue B pensuuoHHble 6a3bl AaHHbIX / B. B. Kupunnos, T.
HO. 'pomoB, N3patensctBo: BHY, 2009 .

e [lokymeHTauuna PostgreSQL.

https://www.postgresql.org/about/licence/

PostgreSQL is released under the PostgreSQL License, a liberal Open Source license, similar to the BSD or MIT licenses.

PostgreSQL Database Management System
(formerly known as Postgres, then as Postgres95)

Portions Copyright © 1996-2020, The PostgreSQL Global Development Group
Portions Copyright © 1994, The Regents of the University of California

Permission to use, copy, modify, and distribute this software and its documentation for any purpose, without fee, and without a written agreement is hereby
granted, provided that the above copyright notice and this paragraph and the following two paragraphs appear in all copies.

IN NO EVENT SHALL THE UNIVERSITY OF CALIFORNIA BE LIABLE TO ANY PARTY FOR DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES, INCLUDING LOST PROFITS, ARISING OUT OF THE USE OF THIS SOFTWARE AND ITS DOCUMENTATION, EVEN IF
THE UNIVERSITY OF CALIFORNIA HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

THE UNIVERSITY OF CALIFORNIA SPECIFICALLY DISCLAIMS ANY WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE SOFTWARE PROVIDED HEREUNDER IS ON AN "AS |S*
BASIS, AND THE UNIVERSITY OF CALIFORNIA HAS NO OBLIGATIONS TO PROVIDE MAINTENANCE, SUPPORT, UPDATES, ENHANCEMENTS, OR
MODIFICATIONS.
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