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Tpurrepsl

0 Tpurrep — ocoObIn BUA npoueayp, KoTopble
cpabaTbiBalOT NO 3anyckawLlemMy Uux cobbITUIo

—,| CREATE

-,| REPLACE
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_1-.( TRIGGER




Co3ngaHue Tpurrepa Ha BCTaBKY

create or replace trigger auditorium_after insert

after insert on auditorium

begin
dbms_output.put_line('auditorium after_ insert');
end;
insert into auditoriumiauditorium, auditorium_ type,auditorium_capacity)
'TIK' , 60);

values ('324-1',
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BbIIIo1HEHHE TpUTTEPA

insert into auditorium({auditorium, auditorium tgpe,auditorium capacity)
values ('313-1', 'JIK', 80):;

insert into auditoriumfauditorium. guditorium type,asuditorium capacity)
values ('222-4', 'JIK', 60);

insert into auditorium(auditorium, auditorium_ type,auditorium_capacity)
values ('l14-4', 'JIK', 90):;

[=2Dbms Output X
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Tpurrep Ha 0OHOBJICHHUE

create or replace trigger auditorium after update

after update on auditorium

begin
dbms_output.put_line('auditorium_ after update'):;

end’

select count (*) from auditorium;

COUNT(*) I

5

update auditorium set auditorium capacity = 100;

[Z3Dbms Output »
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4 rows updated o ¢ B & Buffer Size:

shl-syvcore X

jauditorium_after_update




Tpurrep Ha ynajgeHue

create or replace trigger auditorium after delete

after delete on auditorium

begin
dbms_output.put_line('auditorium after delete');

end;

'Dbms Output %
delet ditorium; | - . : e —
ettt B btk @ & EH &, |Buffer Size:200 ol |

4 rows deleted

shl-syvcore X
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IIppuMeHeHne TpUrrepoB
1 ONS peanu3aunm CrioXXHbIX orpaHn4YeHum
LEeNnOCTHOCTM Dasbl AAHHbIX;

1 Ona ayauTta (KOHTpona XpaHUMou 1 UsMeHAeMOou
MHdopmauunn);

1 Onsi aBTOMATU4YECKOro ornoBeLLeHns NporpamMm o
npou3oLleaLmnx coobITUAX;



Tpurrepsl

DML-Tpurrepsbl
CuctemMHble TpUrrepsl



Tpurrepnasie coobrTusas DML

INSERT | CoObITHe BO3HUKAET, Koraa 4obaBnsieTcsi CTPoKa
(CTpoKK) B TabNuLy Unun npeacraBreHme.

UPDATE | CobbiTe BO3HUKAET, KOraa BbINOSTHAETCS
onepaunst UPDATE Hag gaHHbIMM B Tabnuue nnu
npencraBneHnn.

MoXXHO AOoNONHUTENBHO 3a4aBaTh BbipaXkeHue OF
ONA yKasaHus nonew, npm n3sMeHeHUn KOTopbIX
cpabartbIiBaeT TpUrrep.

DELETE | CobbITe BO3HUMKAET, Korga yaansieTca CTpoka
(CTpOKM) U3 Tabnuubl NN NpeacTaBleHUs.
Tpurrep He cpabaTbIBaeT NPU BbINONMHEHUN
komaHabl TRUNCATE table.




[ IpuBuneruu

1 Tpurrepbl BbINOMHAETCA Mo npaBamMmn co3gaTtens
Tpurrepa

1 HasHavatotca Hanpamyro USERY, a He Yepes porb



[ IpuBuneruu

OCREATE TRIGGER - co3gaBatb, yaandaTtb, USBMEHATL B
CBOEW noacxeme

NICREATE ANY TRIGGER - co3agatb nobon Tpurrep B
nobon cxeme, Kpome SYS, HE peEKOMEHAYETCA NS CnoBaps,
He pa3pellaeT MeHATb TEKCT Tpurrepa

OALTER ANY TRIGGER - pa3pelwuatb, 3anpeLjaThb,
N3MEHATb, KOMNUINPOBAaTb, Ntobble, Kpome SYS-TPUrrepos,
Tpurrepsl

IDROP ANY TRIGGER - yganatb ntoboun Tpurrep, Kpome
SYS-Tpurrepon

OADMINISTER DATABASE TRIGGER - co3gaBarts,
N3MEHATb, YaanAaATb CUCTEMHbIE TPUITEPbI, AOIMKEH UMETb
npusmnernio CREATE TRIGGER nnu CREATE ANY TRIGGER



[ IpuBuneruu

SYSTEME@sh1>

SYSTEM@shl> connect system/systemdshl;
CoenuHeHo.

shl - SYSTEM - 24.062.11
SYSTEM@shl> grant create trigger to svucore;

MpuBHAEr MM NPENoOCTaBACHM.




Tpanzakuuu

]

Tpurrep —4acTb TpaH3akLUMn, olndKa B Tpurrepe
oTKaTbIBaeT onepauuto, UaMeHeHns Tabnuy, B
TpUIrepe CTaHOBATCS YaCTbio TPaH3aKLNMN.

Ecnn oTkaTbIBaeTcs TpaH3aKun4d, USMEHEHNA
Tpurrepa 1oXXe OTKaTbIBaOTCA.

He moxeT BbigaBateb COMMIT/ROLBACK
(UCKMoYeHMe - TONBKO, eCn B Tene Tpurrepa ectb
aBTOHOMHagda TpaH3aKuus)

MoxkeT BbigaBaTb RAISE_ APPLICATION_ERROR



Tpanzakuuu

1 OcCHOBHOE Ha3Ha4eHune TpaH3akuum — nepesoanTb b/l
N3 OQHOro CorfacoBaHHOIO COCTOAHUA B Apyroe

1 CBoncTBa TpaH3aKuum:
HeoennmocTb — atomicity
CornacoBaHHOCTb — consistency
N3onnpoBaHHOCTL — isolation
[TpooormknTenbHOCTL — durability

1 COMMIT, ROLLBACK, SAVEPOINT, SET
TRANSACTION

1 bnoku PL/SQL u TpaH3aKkumu



Tpanzakuuu

1 PacnpeneneHHble TpaH3akuum
1 TpaH3akuum 1 AaHHble NOBTOpPA
1 TpaH3akuuu 1 AaHHble oTkaTta

1 ABTOHOMHbIE TPaH3aKLINK



DML-Tpurrepsi

1Bpems cobbiTus:
AFTER (nocne cobbITnsi) — nocrie 3annucum B XXypHari,
BEFORE (0o cobbiTnsa) — 00 3annUcu B XKypHar;



IHopsimok BeinmoaHeHus DM L-tpurreposn

1 onepaTtopHble BEFORE;

1 anga kaxgowv ctpokn BEFORE;
1 BbINOJTHAETCA onepartop;

1 Anga kaxgowv ctpokn AFTER;
1 onepartopHblie AFTER.



YpPOBHU TPUITEPOB

1 FOR EACH ROW (ana kaxgown CTPOKMW) -
cpabartbiBaeT Ans Kaxxgowm U3MeHEHHON CTPOKW,

1 MO YMOJIHAHWIO (onepaTopHbIv YPOBEHSL) -
cpabaTblBaeT OgunH pa3 Ha TpurrepHoe cobbiTne.



KoJin4yecTBO TpUIrrepoB

1 Bcero tTunos TpuUrrepos = 28
1 (7 kOMOMHaUMW oNepaTopoB)x 2 MOMEHTA x 2 YPOBHSI.

0 ana Tabnuubl MOXeT ObITb NOOOE KONMYecTBO
TPUIrepoB



Tpurrepsl for each row

create or replace trigger auditorium after update_row
after update on auditorium
for each row
begin

dbms_output.put_line('auditorium_after update_row');
end;

update auditorium set auditorium capacity = 120;

4 rows updated

-Dbms Qutput X
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shl-syvcore X
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lauditorium after update row 4
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Tpurrepsl for each row

create or replace trigger auditorium_after_delete_row

after delete on auditorium

for each row

begin
dbms_output.put_line('auditorium after_ delete_row');

end;

Dbms Output *

delete auditorium; @ ¢ B & | buffer Size: =Pl |

4 rows deleted shl-svvcore X

auditorium_after delete_row
auditor ium:af te r:Ee le te:r ow
auditorium_after delete_row
auditorium after delete row
auditor ium=af te r=de lete
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IIpenukarel Tpurrepa

1 YTobbl pasnuyate DML KomaHabl 1 cobbITUS,
KOTOpPbl€ BbINOSTHAKT TPUITEP, UCMOSb3YIOTCH

TpurrepHble npegukatbl INSERTING, UPDATING, and
DELETING B ycnosuax IF

drop trigger auditorium after_insert;
drop trigger auditorium after_ update;
drop trigger auditorium after delete;

create or replace trigger auditorium after 1
after insert or update or delete on auditorium
begin
if inserting then
dbmns_output.put_line('auditorium_after insert 1'):
elsif updating then
dbms_output.put_line('auditorium_after_ update 1'):
elsif deleting then
dbms_output.put_line('auditorium_ after delete 1'):
end if;

end;



IIpenukarel Tpurrepa

0 [na tpurrepa for each row

drop trigger auditoriug_ after_update_row;
drop trigger auditorium after delete row;

create or replace trigger audltorlum after_ Low_ 1
after insert or update or delete on audltorlum
for each row
begin :
if inserting then
dbms_output.put line('auditorium_ after insert row l1');
elsif updating then
dbms_output.put line('auditorium after update _row 1');
elsif deleting then
dbms_output.put line('auditorium after delete_row 1');
end if’
end’




[IpruMeHeHHEe HAOOpa TPUITEPOB

insert into auditorium(auditorium, auditorium_type,auditorium_capacity)
values ('324-1', 'IK', 60);

insert into auditorium({auditorium, auditorium_ type,auditorium_ capacity)
values ('313-1', 'JIK', 80):;

insert into auditorium(auditorium, auditorium_type,auditorium_capacity)
values ('222-4', 'IK', 60);

insert into auditorium(auditorium, auditorium_ type,auditorium_ capacity)
values ('l14-4', 'JIK', 90);

[=Dbms Output *
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[IpruMeHeHHEe HAOOpa TPUITEPOB

update auditorium set auditorium_capacitg = 120;

| [=2Dbms Output x
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shl-syvcore X
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[IpruMeHeHHEe HAOOpa TPUITEPOB

delete auditorium;
T

| =2Dbms Output X
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auditorium after delete row 1
guditorium after delete row 1
auditorium after delete row 1
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[1opsi10K BBIOJIHEHUS TPUTTEPOB

create or replace trigger auditorium_after 2
after insert or update or delete on auditorium
begin
if inserting then
dbms_output.put_line('auditorium_after_insert 2');
elsif updating then
dbms_output.put_line('auditorium_after_update_2');
elsif deleting then
dbns_output.put line('auditorium_ after delete_2');
end if;
end’

create or reylace trigger auditorium after row 2
after insert or update or delete on auditorium
for each row
begin
if inserting then
dbms_output.put_line['auditorium_after_insert_row=§;]:
elsif updating then - -
dbms_output.put_line['auditorium_after_update_row_z']:l
elsif deleting then
dbns_output.put_line('auditorium_after_ delete_row_2');
end if;
end;




[1opsi10K BBIOJIHEHUS TPUTTEPOB

insert into auditorium(auditorium, auditorium_ type,auditorium_capacity)

values ('301-4', 'JK', 100);

Dbms Output * | - |
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[1opsi10K BBIOJIHEHUS TPUTTEPOB

update auditorium set auditorium capacity = 120;

Dbms Output * 7 |
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shl-swvcore X
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I1opsAOK BBIOJIHEHUSA TPUTTEPOB

1 B kakom nopsigke BbINOMHAKTCSA TPUITEPbI?

FOLLOWS |- schema ) . )
—94: ) > trigger

PRECEDES




Beifore - Tpurrepsi

create or replace trigger auditorium before 1
before insert or update or delete on auditorium
begin
if inserting then
dbms_output.put_line('auditorium_before_insert 1'):;
elsif updating then
dbms_output.put_line('auditorium_before update_1l'):;
elsif deleting then
dbms_output.put_line('auditorium before_delete_l1'):;
end if’
end;

create or replace trigger auditorium before_row_l
before insert or update or delete on auditorium
for each row
begin
if inserting then
dbms_output.put_line('auditorium before_insert row_1');
elsif updating then
dbms_output.put_line('auditorium_before_update_row_1'):;
elsif deleting then
dbms_output.put_line('auditorium_before_delete_row_1');
end if;
anl;




Beifore - Tpurrepsi

create or pgylace trigger auditorium before 2
before insert or update or delete on auditorium
begin
if inserting then
dbms_output.put_line('auditorium before_insert 2'):;
elsif updating then
dbms_output.put_line('auditorium_before_update_2');
elsif deleting then
dbms_output.put_line('auditorium before_delete_2');
end if;
end;

create or replace trigger auditorium_before_row 2
before insert or update or delete on auditorium
for each row
begin
if inserting then
dbms_output.put_line('auditorium_before_insert _row _2'):;
elsif updating then
dbms_output.put_line('auditorium before_update_row 2'):;
elsif deleting then
dbms_output.put_line('auditorium_before_delete_row_2'):;
end if;
end;




Beifore - Tpurrepsi

insert into auditoriumi{auditoriun, auditorium type,auditorium capacit

values ('137-4', 'JK' K 60);

[Z30bms Output * -
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Before - Tpurrepsi

update auditorium set auditorium capacity = 100

.
-
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IIceBno3amucu new, old

create or replace trigger auditorium before_row 2
before insert or update or delete on auditorium
for each row
begin
if inserting then
dbms_output.put_line
('auditorium before insert row 2:'
I1'" old = '|| :old.auditorium_ capacity
I1'" new = '|| :new.auditorium:capacity
):
elsif updating then
dbms_output.put_line
('auditorium before_update_row_2:'
1" old = '|] :old.auditorium_capacity
' new = '|| :new.auditorium=capacity
):
elsif deleting then
dbns_output.put_line
('auditorium_before_delete_row_2Z:'
1" old = ' :old.auditorium capacit
Il' new = '|| :new.auditorium=capacity

):

end if;
end;



IIceBno3amucu new, old

insert into auditorium{auditorium, auditorium type,auditorium capacity)
values ('405-1', 'JIK', 100);
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[IceBno3amnucu new, old

delete auditorium;

[ =2Dbms Output *
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[IceBno3amnucu new, old

Onepauus OLD.column NEW.column
cpabaTtbiBaHuS
Tpurrepa
Insert Null HoBoe 3HauyeHune
Update Ctapoe 3HayeHne HoBoe 3HayeHne

Delete CTapoe 3Ha4eHune Null



()

RENCING

0 REFERENCING nossongdet onpeaenntb MMeHa angd
TPUITEPHbLIX 3anNnceun, OTNMNYHbIE OT UMEH MO

BEFORE ﬂreferencing_clauseh J—)l FOR | EACH [ ROW By
—)-{ _J—)(dml_eve nt_clause) o 5 4

AFTER

Bripaxxenue REF

ENABLE
I—)Grigger_edition_clause)—\ ﬂﬁgger_ordering_clauseh f{ DISABLE }1
AR 0

trigger_body

_>| REFERENCING




Bripaxxenne WHEN

1 BoipaxeHne WHEN onpegendaet ycnosug, npu
KOTOPbIX cpabaTbIiBaeT TpUIrep.

1 XpaHuMble PYHKUUN N OOBbEKTHbIE METOAbI HE

pa3peLlueHbl ANnd Ncnosfib30BaHUA B Bblpa>XEHUU
\A/ENI

BEFORE J—)(referencing_clausehﬂ FOR —)I EACH -3[ ROW —\
{ }h@ml_eve nt_clause) - - -

AFTER

ENABLE
J-)Qrigger_edition_clause)—\ ﬂﬁgger_ordering_clauseh f( DISABLE )‘1
AR 0

trigger_body



Tpurrepsl 3amenienus - INSTEAD OF

1 CospgatoTcs TONbKO AN npeactaBneHnn, anga tabnuy
Henb39.

1 TONbKO YPOBHA CTPOKW.
4,

( DELETE

_,| INSTEAD -;IOF > L INSERT

UPDATE

j"l NESTED || TABLE nested_table_oolumn)—) OF -\ ’

ON

f-)(referencing_clause)—\ f-ll FOR -)I EACH -)I ROW T fqerigger_edition_clause

5
e

ENABLE

f-)Grigger_ordering_clauseD—l I [ DISABLE ] l
> > ¥ trigger_body }»




Tpurrepsl 3amenienus - INSTEAD OF

create view vauditorium
as select auditorium ua , auditorium name na , auditorium_capacity ca, auditorium_type ta
from AUDITORIUM

select * from vauditorium

create or replace trigger trauditorium
instead of insert or update or delete on vVAUDITORIUM
for each row

begin
if inserting then dbms_output.put_line('insert:'||:new.ua)’
elsif updating then dbms_output.put_line['update:'llrEfIﬁT?Eld.ca] [1'=>"]|:new.ca);
elsif deleting then dbms output.put line('delete:'||:old.ua); -
end if;

end trauditorium;

insert into vauditorium (ua, ca)values ('31l0a-1',16);
delete vauditorium;
update vauditorium set ca = 300;



Tpurrepsl 3amenienus - INSTEAD OF

Dbms Output *
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[IceBno3amucu new, old

update auditorium set auditorium_capacity = 133;

[ =:Dbms Output x 7
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shl-syvcore X
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BxitoueHne /OTKIIOYEHUE TPUTTEPOB

1 Bknro4yeHue v oTKNoYeHne TPUIrepos:
alter trigger { disable | enable }

1 Bcex ansg tabnuubi:

ALTER TABLE table_name { ENABLE | DISABLE } ALL
TRIGGERS;

1 Komnunauua tTpurrepa:
alter trigger TRIGGER NAME compile;

1 [NepenmeHoBaHMe Tpurrepa



Knaccudukanus Tpurreposn

Mo npuBA3aHHOMY OOLEKTY:
Ha Tabnuue

Ha npencraeneHun - instead of trigger

Mo coObITNAM 3anycka:
BcTaBka 3anuceu - insert

OOHoBNEHME 3annucen - update
YpnaneHue 3anuceun - delete

Mo obnacTu gencreusN:
YpoBeHb oneparopa - statement level triggers

YpoBeHb 3anuncu - row level triggers
CocTtaBHble TpUrrepbl - compound triggers

Mo BpemeHun cpabaTbiBaHUA:
[lepen BbINONHEHMEM onepaunmn — before

[Nocne BbINONHEHUs onepauun - after



Tpurrepsl - c1oBaphb

0 dba_triggers — MHpOpMaUNA O TpUrrepax
0 dba_source — Kof Tena tpurrepa
0 dba_objects — BanngHoOCTb TpUrrepa



Tpurrepsl - c1oBaphb

select * from user triggers;|

TRIGGER_NAME @ TRIGGER_TYPE | TRIGGERING_EVENT [ TaBLe_owner | BASE_C
AUDITORIUM_BEFORE_ROW_2 BEFORE EACH ROW INSERT OR UPDATE OR DELETE SVVCORE TABLE
AUDITORIUM_BEFORE_2 BEFORE STATEMENT INSERT OR UPDATE OR DELETE SVVCORE TABLE
AUDITORIUM_BEFORE_ROW_1 BEFORE EACH ROW INSERT OR UPDATE OR DELETE SVVCORE TABLE -
AUDITORIUM_BEFORE_1 BEFORE STATEMENT INSERT OR UPDATE OR DELETE SVVCORE TABLE
AUDITORIUM_AFTER_2 AFTER STATEMENT INSERT OR UPDATE OR DELETE SVVCORE TABLE
AUDITORIUM_AFTER_ROW 2 AFTER EACH ROW  INSERT OR UPDATE OR DELETE SVVCORE TABLE
AUDITORIUM_AFTER_1 AFTER STATEMENT INSERT OR UPDATE OR DELETE SVVCORE TABLE

AUDITORIUM AFTER ROW 1 AFTER EACH ROW INSERT OR UPDATE OR DELETE SVVCORE TAELE



CHUCTEMHBIE TPUITEPHI

1 o BpemeHun cpabaTtbiBaHUS:
BEFORE, AFTER

1 [lo ypoBHIo Tpurrepa:
DATABASE, SCHEMA

1 o Bnay cobbiTus:
1)cepBepHble COObLITUS;
2) DDL-cobbITUS;
3)cobbiTna cbopa CTaTUCTUKY;
4) coObITUA ayanTa;
5) DCL-cobbITuS.



Tpurrepnsie coobiTuss DDL

CREATE | CoObiTHe BO3HUKAET, Koraa co3gaeTcs 00bekT
0a3bl JaHHbIX.

ALTER | CobbiTne BO3HUKAET, Koraa BbINMONMHAETCS
komaHga ALTER Hag o6bekTom 6a3bl AaHHbIX.

DROP CobbITe BO3HUKAET, KOoraa BbINOSTHAETCS
KoMaHga yoaneHmsa oobekta DROP.

1 KobbekTtam cobbITUA OTHOCATCA Tabnuubl, NakeTbl U
apyrme oobekTbl 6a3bl AaHHbIX, KOTOPbIE MOXXHO HAUTU B
cuctemHom npenctaeneHnmn ALL OBJECTS.

1 MoXeT NpUMeHATLCA K OTAENbHOW cXeme nnun base
OAHHbIX B LLESTOM.




Tpurrepusie coOOBITHSI 0a3bl JAHHBIX

SERVERERROR

CobbITne BO3HUKAET, KOorga cepBep reHepupyet
OLLMOKY.
LOonyctumbl Tonbko AFTER Tpurrepei.

LOGON

Co0ObITne BO3HMKAET, Koraa co3gaeTcs coeauHeHne
nonb3oBartens ¢ 6a3oM AaHHbIX.
LOonyctumbl Tonbko AFTER Tpurrepei.

LOGOFF

CobbITne BO3HUKAET, KOrda 3aBepLuaeTcsa coeguHeHne
nonb3oBartensa ¢ 6a3oM AaHHbIX.
[JonycTtmebl Tonbko BEFORE Tpurrepsl.

STARTUP

CobbITne BO3HUKAET, Koraa 6a3a AaHHbIX OTKPbIBAETCS
onga paboTbl.
LOonyctumbl Tonbko AFTER Tpurrepei.

SHUTDOWN

CobObITe BO3HMKAET, Koraa 6a3a gaHHbIX
3aKpbliBaeTcA.
[HonycTtmebl Tonbko BEFORE Tpurreps..




Tpurrepusie coOOBITHSI 0a3bl JAHHBIX

BEFORE GRANT

AFTER GRANT

[1pn BbINONHEHUN KOMaHAbI grant

BEFORE REVOKE

AFTER REVOKE

[1pun BbINONMHEHNN KOMaHObI revoke

BEFORE DDL CpabaTbiBaeT Ha 60MbLUMHCTBO
komaHg DDL, Kpome: alter database,

AFTER DDL create control file, create database
BEFORE TRUNCATE [1pn BbINOHEHUN KOMaHAbI truncate

AFTER TRUNCATE




CHUCTEMHBIE TPUITEPHI

1 Bce kpome LOGOFF paboTtatoT B pexmme
aBTOOMKCaLMK

1 LOGOFF BXxoguT B TpaH3aKkLWO OTKIMHOYEHUS.

1 CUCTEMHbBIN TPUITEP MOXET reHepPUpoBaTb
nckrroveHmne RAISE



logon /logoff — tpurrep

create or replace trigger svvguest.trlogon
| after logon on svvquest.schema
begin
insert into svvquest.eventreg(regquser, regcomment, regdate)
values (user,'logon', sysdate)’
-- dbms output.put line|('svvguest.trlogon'):’
end trlogon;

create or replace trigger svvguest.trlogoff
before logoff on svvgquest.schema
‘bhegin
insert into svvguest.eventreg(regquser, regcomment, regdate)
values (user,'logoff', sysdate);
-- dbms output.put line('svvguest.trlogoff'):;

end trlogoff;




logon /logoff — tpurrep

select * from SVVGUEST.eventred

REGUSER REGCOMMENT REGDATE

AVVGUEST logon 10.03.11
AVVGUEST logon 10.03.11
AVVGUEST logon 10.03.11
AVVGUEST logoff 10.03.11
AVVGUEST logon 10.03.11
AVVGUEST logoff 10.03.11
AVVGUEST logoff 10.03.11

AVVGUEST logon 10.03.11

-



Bonpocer?




