Tpurrepsol



Tpurrepbl. OTNNYmMe OT ApYrux

XPaHUMbIX npoLeayp

* BbI3bIBalOTCA COOLITUEM, HEMNBL3S BbI3BaTb
BPYYHYIO

* Henb34 Bbi3BaTb U3 BHELLHErO
MHTEPdrenca (KIMeHTCKOro NpunoXxXeHus)

* He nmeloT napameTpoB

* He moryT ObITb QQYHKLUUAMMN, T.€.
BO3BpallaTb 3Ha4YeHUS




CchbinnoyHasa UernocTHOCTb

 [leknapaTtuBHas (create)
* AKTUBHaZ (TpuUrrepsbl)



HasHa4yeHune TpurrepoB

[Mogaep»xaHne cCblinoYHOM LIENOCTHOCTH

[lepenaya nonb3oBaTento NnpeaynpexgeHna ob owmbkax nnu
COOOLLEeHNN 0 AaHHbIX

OTtnagka (T.e. oTCrnexmuBaHme CChINOK Ha YKa3aHHble
nepemMeHHble U/Unn KOHTPOIb Hag N3MEHEHNSMWU COCTOAHUSA
9TUX NEePEMEHHbIX).

AyauT (Hanpumep, perucrtpauns MHpopmaunum o ToM, KTo U
Korga BHEC Te UMn NHble N3MeHeHUs B onpeaerneHHble
nepeMeHHble OTHOLLEHNS).

3mepeHne Npon3BoanUTENIbHOCTU (HaNpUMep, perncTpaums
BPEMEHW HACTYNSIEHUS UM TPAaCCUPOBKA YKasaHHbIX COOLITUN
B ©6a3e AaHHbIX).

[lpoBeaeHMe KOMNEHCUPYOLMX 4EUCTBUN (HAnNnpUMep,
KackagHasa opraHusaumsa yoaneHua KopTexa noctaBuimka angd
yaaneHua Takke COOTBETCTBYHOLLNX KOPTEXeN NOCTaBOK).

Jlornyeckoe yoaneHue



Nornyeckoe n nanyeckoe

yoaneHue

Ctpoka yaansietca n3 bl nonHocteto, CTpoka coxpaHdaeTca B b1, Ho B

3aHATbIN Y4aCTOK NaMATH cny>kebHomn YacTn OHa NoMeYaeTcH Kak
ocBobOXaaeTcsa n CTaHOBUTCS yOoaneHHas.

OOCTYNHbIM ANS AanbHENLero

NCrofb30BaHUA.

YnarneHHoe gaHHoe He LOCTYMNHO coxpaHsaeTca ncrtopus (yaobHo ons

ay,1:|,|/|Ta) " 3aBUCUMbIE IaHHbIE

[laHHble 3aHMMAaIOT MEeHbLLE Ob6bem NnamMATH, 3aHMMaeMbIN

namMmsTu OAaHHbIMW NOCTOSAHHO pacTeT

3anpocsl npowie B 3anpocax ycrnoBusi Ha akTyasribHOCTb
Bo3aMOXHOCTb nogaepkaHns CcbinioyHaa LenoCTHOCTb TOMNbKO
CCbINMOYHOW LIENOCTHOCTH aKTMBHas

AeKrnapartnuBHO



13 4yero coctounT TpuUrrep

* COObITME — onepauunsi B 6ase,Bbi3BaBLUas
TpUrrep

 Bpemsd BbI3oBa Tpurrepa, OTHOCUTENBHO
onepauuu

e yCIIOBMEe— 3TO JTIOrMYECKOE BblipaXXeHune,
KOTOpOE AOSMKHO NMPUHUMATb
3Ha4YeHMeTRUE ang Toro, 4tobbl ObINo
BbIMOJTHEH TPUITEP

e nEeUCTBUE — TENO TPUrrepHOU
npoueaypsbl



TEI/IFFepr No BPEMEHUN OENCTBUSA

[na kackagHoro yganeHus
=  OO6paboTkn onMboK
= CoxpaHeHune cTapbix 3HAYEHUN
=  OTtnagka
=  lllndppoBaHne gaHHbIX

* BmecTto

= [1n9a kackagHoro yganeHus
O6paboTkm onbokK
CoxpaHeHune cTapbix 3Ha4YEHUI
OTtnagka
LLindppoBaHmne gaHHbIX

 [locne

= JlornpoBaHne nameHeHumn

= [1lpoBeneHne KOMNEHCUPYOLLMX AENCTBUN (YOarneHme c
OYMCTKOU CripaBOYHMKA, paCyeT BbIYNCIMMOro Nons)



Tunbl TPUrrepoB No Crocoody

0bpaboTkn KomaHAa

* FOR EACH ROW
[1na kaxxgon obpaboTaHHOM CTPOKU

* FOR EACH STATEMENT
[na kaxxgon obpaboTaHHOM KOMaHAb!



Kak B Tpurrepe y3HaTtb CTapbie n
HOBbIE€ AAHHbIE?

MySQL| Postgres MS SQL server (transact SQL)
* OLD * DELETED
* NEW * INSERTED

d st surname = name patronym d_g
d_st suname name patronym  id_g 1 VisaHos Wean  WsaHos M1
P |3 Cuaop Cuaop Cuaoposiy 3 2 MeTpos Netp NeTposuy 2
3 Cuaopo Cuaop Cuaop 3
4 KysHeuos KysbMa KysbMud 1
5 MBaHoBa WpuHa Wrop: 2



UTo MOXET ncnonb3oBaTbCA B
TPpUIrrepax
« KomaHabl Mo MaHMnynMpoBaHUIO U
onpegeneHnto AaHHbIX
* [lpouenypHblie paclmpeHmns SQL
» PaboTta ¢ TpaH3akunamm
 CurHansl (ang coodbLeHnsa ob ownbkax)



TpaH3akunn

» [paH3aKyus — 3TO nNornyeckada eanHuua
PaboTbl; OHa HAYMHAETCS C BbIMNONHEHUS
onepaunn BEGIN TRANSACTION ©
3akaH4ymBaeTca onepaunen COMMIT
(BbINOSIHEHME BCEX OEUCTBUN TPAH3aKLUK)
nnn ROLLBACK(oTKaT Bcex 4encTBuUn
TpaH3aKuun).



CosgaHue

CREATE [DEFINER = user] TRIGGER CREATE [ OR ALTER ] TRIGGER trigger_name
trigger_name ON {table | view } [ WITH

trigger_time trigger_event ON tbl_name <dml_trigger_option>[,...n]] trigger time
FOR EACH ROW [trigger _order] trigger _event [ NOT FOR REPLICATION ] AS
trigger_body trigger _body

trigger time: { BEFORE | AFTER } trigger time : { FOR | AFTER | INSTEAD OF }
trigger _event: { INSERT | UPDATE | DELETE trigger event: {[ INSERT ][, ] [UPDATE ][, ]
} [DELETE ]}

trigger order: { FOLLOWS | PRECEDES }
other_trigger_name

trigger_body: BEGIN trigger_body: AS
END GO
OLD, NEW DELETED, INSERTED



[Mpnmep peannsaunm KackagHoro yaaneHus

student

st_group

id_student int <pk>

id_gr int <fk> - id_gr int <pk>
surname  varchar(30) number_gr varchar(8)
name varchar(30)

‘ patronym varchar(30)

My SQL MS SQL Server

BEFORE INSTEAD OF

delimiter // Create trigger my_trigger

Create trigger my_trigger instead of delete on st_group

before delete on st_group FOR EACH as

ROW begin

Begin delete * from student where id_gr in
delete from student where id_gr (select id_gr from deleted)
=0LD.id_gr; delete * from st_group where id_grin
End// (select id_gr from deleted)

delimiter ; end

g0



[Mpumep peannsauum nogcyera

student

st_group

id_student int <pk>

id_gr int <fk> id_gr int <pk>
sumame  varchar(30) = number_gr varchar(8)
A varchar(30) stud_count tinyint

patronym varchar(30)

My SQL MS SQL Server

delimiter // Create trigger my_trigger
Create trigger my_trigger after update on student
after update on student as
FOR EACH ROW begin
Begin update st_group
Update st_group Set stud_count=stud _count+ g.cnt
Set stud_count=stud_count-1 from (select count(id_student) as cnt,id_gr from
where id_gr=0LD.id_gr; inserted group by id_gr)q inner join st_group on
Update st_group st_group.id_gr=qg.id_gr;
Set stud_count=stud _count+1 update st _group
where id_gr =NEW.id_gr; Set stud_count=stud_count- g.cnt
End// from (select count(id_student) as cnt,id_gr from
delimiter ; deleted group by id_gr)q inner join st_group on
st_group.id_gr=q.id_gr;
end

g0



TpaH3aKkuun B Tpurrepax

student

id_student int <pk> st_group
id_gr int <fk> id_gr int <pk>

sumame  varchar(30) 7 number_gr  varchar(8)
e varchar(30) \ stud_count tinyint
patronym varchar(30)

My SQL MS SQL Server

Henb3a HauynHaTb Create trigger my_trigger
OTKaTbIBaTb UK 3aBepLuatb after insert on student
TpaH3akuun B Tpurrepax as

MySQL begin

If exists (select * from inserted where surname ="
) rollback transaction;
end

go



Co3naHune Postgres

wy sl

CREATE [DEFINER = user]
TRIGGER trigger_name
trigger_time
trigger_event ON

tbl_ name FOR EACH
ROW [trigger _order]
trigger_body

trigger_time: { BEFORE |
AFTER }

trigger_event: { INSERT |
UPDATE | DELETE }

trigger_body: BEGIN ...
END

olD NFW

CREATE [ OR REPLACE ] [ CONSTRAINT ] TRIGGER trigger_name
trigger time trigger_event ON table_name [ FROM
referenced_table_name ]

] [ REFERENCING { {
OLD | NEW } TABLE [ AS ] transition_relation_name }[...]][ FOR
[ EACH ] { ROW | STATEMENT } ] [ WHEN ( condition ) ] EXECUTE
trigger_body

trigger time : { BEFOR E| AFTER | INSTEAD OF }

trigger_event: {INSERT | DELETE | TRUNCATE |
UPDATE [ OF column_name |, ... ] ] }event [ OR ... ]

referenced_table_name Vms gopyron Tabnuubl, Ha KOTOPYHO
CCblflaeTca orpaHndeHne. UCnosib3yeTcs AN OrpaHuYeHnin
BHELLHEro KIito4a 1 He pekoMeHAyeTcs a5nst 00bI4HOro
NPUMEHEHUA. AoMNyCKaeTcAa TOMNbKO AN TpUrrepos
OorpaHnYeHun.

trigger body: { FUNCTION | PROCEDURE } function_name (
arguments )

oOlD NFW



Co3gaHune Postgres Kakme
TPUITepbl €CTb

Ha ypoBHe
Ha ypoBHe cTpok oneparopa
S (FOR EACH ROW) (FOR EACH
STATEMENT)
Tabnuubl u VElsmaE],
INSERT/UPDATE/DELETE cTo OHHMGI:lFa6ﬂM . npeacrasneHus u
BEFORE P H CTOPOHHME Tabnuubl
TRUNCATE — Tabnuubl
Tabnuubl n VBT,
INSERT/UPDATE/DELETE 4 npeacraBneHns u
AFTER CTOPOHHME Tabnuubl

CTOPOHHME Tabnuubl
TRUNCATE — Tabnuupbl
INSTEAD INSERT/UPDATE/DELETE [MpenctaBneHus —
OF TRUNCATE _ _



[Tpumep peannsauymm noacyeTa Postgres

CREATE OR REPLACE FUNCTION calc_stud_gr after() RETURNS trigger

AS S$

BEGIN

update st_group set stud_count = stud_count + 1 where st_group.id_gr = new.id_gr;
update st_group set stud_count = stud_count - 1 where st_group.id_gr = old.id_gr;
RETURN NEW;

END;SS

LANGUAGE plpgsql;

CREATE TRIGGER calc_stud_gr_after AFTER UPDATE OF id_gr
ON student

FOR EACH ROW EXECUTE PROCEDURE calc_stud_gr_after()



[Tpumep peanunsaunm NPoBEPKM Postgres

e CREATE OR REPLACE FUNCTION insert_existing_gr() RETURNS trigger
* ASSS
* BEGIN

e |F EXISTS (SELECT * FROM st_group WHERE st_group.num_gr =
NEW.num_gr)

e THEN RAISE EXCEPTION 'HeB0o3MOXHO 0obaBuUTb rpynny %, Tak Kak
rpynna c gaHHbIM HOMepPOM yxe cyuiecTtsyeT', NEW.num_gr;

* END IF;

e RETURN NEW;

* END;SS
 LANGUAGE plpgsql;

* CREATE TRIGGER insert_existing_grl BEFORE INSERT ON st_group
* FOR EACH ROW EXECUTE PROCEDURE insert_existing_gr()



YnaneHuve

 DROP TRIGGER [IF EXISTS]
[schema name.|trigger name



I3ameHeHne Tpurrepa

DROP TRIGGER my_trigger

CREATE TRIGGER my_trigger ...

ALTER TRIGGER schema_name.trigger _name

ON ( table | view)

[ WITH <dml_trigger _option>[,...n]]

( FOR | AFTER | INSTEAD OF )
{[DELETE][,][INSERT][,] [ UPDATE ]} [ NOT
FOR REPLICATION ] AS { sal statement[;][...n] |
EXTERNAL NAME <method specifier>[; ] }
<dml_trigger_option> ::= [ ENCRYPTION ] [
<EXECUTE AS Clause> | <method_specifier> ::=
assembly _name.class_name.method_name



TpaH3akunn MySQL

START TRANSACTION
[transaction characteristic |,
transaction characteristic] ...]

transaction _characteristic: { WITH CONSISTENT
SNAPSHOT | READ WRITE | READ ONLY }

BEGIN [WORK]
COMMIT [WORK] [AND [NO] CHAIN] [[NO] RELEASE]

ROLLBACK [WORK] [AND [NO] CHAIN] [[NO]
RELEASE]

SET autocommit = {0 | 1}



CurHan

 CUITHAIT - 310 crnocob «BEPHYTb» OLLUNOKY
N3 npoueanypeobl.

 SIGNAL npenocTtaBnsaeT uHpopmauunto ob
OLLINBOKe 0O6pPabOoOTUMKY, BHELLHEN YaCTU
NPUIOXEHUS NN KNNEHTY. Kpome Toro, oH
obecrnevnBaeT KOHTPOSIb XapaKTEPUCTUK
OLLUNOKM (HOMEP OLLUNDKU, 3HaYEHNE
SQLSTATE, coobLueHune)



Curdan cmHTakcuc

e SIGNAL condition _value
[SET signal_information_item [, signal_information_item]

..]

e condition value: { SQLSTATE [VALUE] sqlstate value |
condition_name }

e signal_information_item:

simple_value_specification

: { CLASS_ORIGIN |
SUBCLASS ORIGIN | MESSAGE_TEXT | MYSQL ERRNO |
CONSTRAINT_CATALOG | CONSTRAINT_SCHEMA |
CONSTRAINT_NAME | CATALOG_NAME | SCHEMA NAME
| TABLE. NAME | COLUMN_NAME | CURSOR_NAME }



SQLSTATE

e C(Class ='01' (warning)

3HayeHne CUCTEMHOW NepeMeHHON warning_count yBennymsaetcsa. SHOW
WARNINGS nokasbiBaeT curHan. Obpabotunkm SQLWARNING foBAT curHan.

[MpeoynpexaeHnsa He MoryT ObITb BO3BPALLEHbI U3 XPaHUMbIX (PYHKLMIA, MOTOMY
4yTO onepaTtop RETURN, KOTOpbIN BbI3blBAE€T BO3BPAT PYHKLUMN, ovmLLaeT
obnacTb gnarHocTtukn. onepatop RETURN ouuLLaeT BCe npeaynpexneHus,
KOTOpble MOrnn TaM NPUCYTCTBOBATL (M cOpackIBaeT warning_count B 0).

e C(Class ='02' (not found)

O6pabotunkm NOT FOUND noBaAT curHarn. HeT BnnaHmna Ha Kypcopbl. Ecnu curHan
He obpabaTbiBaeTCs B XpaHUMOUW OYHKLMN, BbINONTHEHNE 3aKaHYMBAETCS.

e Class >"'02' (exception)

Ecnu curHan He obpabaTtbiBaeTcsi B XpaHMMOW OYHKLNW, BbIMONTHEHME
3aKaH4YMBaeTCcH.

e C(Class ='40'
PaccmartpuBaeTtcs Kak 06bl4MHOE UCKTIOYEHNE.

UTobhbI ykasaTb obuiee 3HadeHme SQLSTATE, ncnonbdymnte ‘45000°, YTO O3Ha4aeT
«HeobpaboTaHHOe Nonb30BaTENbCKOE UCKMHYEHNE Y.



CurHan npumep

CREATE PROCEDURE p (pval INT)
BEGIN
DECLARE specialty CONDITION FOR SQLSTATE '45000°;
IF pval = 0 THEN
SIGNAL SQLSTATE '01000°;
ELSEIF pval = 1 THEN
SIGNAL SQLSTATE '45000°'
SET MESSAGE_TEXT = 'An error occurred’;
ELSEIF pval = 2 THEN
SIGNAL specialty
SET MESSAGE_TEXT = 'An error occurred';
ELSE
SIGNAL SQLSTATE '01000°*
SET MESSAGE_TEXT = 'A warning occurred', MYSQL_ERRNO = 1000;
SIGNAL SQLSTATE '45000'
SET MESSAGE_TEXT = 'An error occurred', MYSQL_ERRNO = 1001;
END IF;
END;



[Tpmep Tpurrepa c curHarnom oo

delimiter // OLUM6Ke

use test//
create table trigger test

id int not null

)/

drop trigger if exists trg_trigger_test_ins //

create trigger trg_trigger test ins before insert on trigger_test
for each row

begin

declare msg varchar(255);

if new.id < 0 then

set msg = concat('MyTriggerError: Trying to insert a negative value
in trigger_test: ', cast(new.id as char));

signal sqlstate '45000' set message text = msg;

end if;

end

//

delimiter ;



BbI30B Tpurrepa

* insert into trigger_test values (2);
* insert into trigger_test values (-1);

[T] Action Output v
# Time Action Message
() 1 21:07:27 insert into tngger_tifg values (2) 1 row(s) affected

(%) 2 21:07:29 insert into trigger_test values (-1) Emor Code: 1644. My TriggerEmor: Trying to insert a negative value in trigger_test: -1



Kypcopbl MySQL

HeobsizaTenbHbIN pe3ynsraT

TonbKo YTeHMe

TonbKo B 04HOM HarnpaBieHun

DECLARE cursor_name CURSOR FOR select _statement
OPEN cursor_name

FETCH [[NEXT] FROM] cursor _name INTO var_name |,
var_name] ...

CLOSE cursor_name

Ecnn 6onblue HET CTPOK, BO3HMKAET ycrnoBue «Her
OaHHbIX» CO 3Ha4YeHnemM SQLSTATE «02000». YToObl
OOHapPYXUTb 3TO YCNOBME, MOXHO HACTPOUTb
0bpaboTuunk gns Hero (nnu ansa ycrosusit NOT
FOUND)



Kypcopbl npumep

CREATE PROCEDURE curdemo( )
BEGIN
DECLARE done INT DEFAULT FALSE;
DECLARE a CHAR(16);
DECLARE b, c INT;
DECLARE curl CURSOR FOR SELECT id,data FROM test.t1;
DECLARE cur2 CURSOR FOR SELECT i FROM test.t2?;
DECLARE CONTINUE HANDLER FOR NOT FOUND SET done = TRUE;

OPEN curil;
OPEN cur2;

read_loop: LOOP
FETCH curl INTO a, b;
FETCH cur2 INTO c;
IF done THEN
LEAVE read_loop;
END IF;
IF b < ¢ THEN
INSERT INTO test.t3 VALUES (a,b);
ELSE
INSERT INTO test.t3 VALUES (a,c);
END IF;
END LOOP;

CLOSE cur1il;
CLOSE cur2;
END;



