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Tpurrepol

N




N

#Tpurrep (trigger) — 3710 XpaHnMas npoueaypa ocoboro Tmuna, KOTopast He
BbI3bIBAETCSH HEMNOCPEACTBEHHO, @ UCMO/THEHNE KOTOPOW 0BYCNOBNEHO
HaCTYMN/IEHMEM OAHOI0 U3 COBbITUM, OTHOCALLErOCS K OAHON KOHKPETHOW
Tabnvue (NpeacTaBneHnto), UM HaCTyNIEHUIO OAHOIO U3 cobbiTuK Ha3bl

AAdHHbIX.

YepabiHueBa M.U., UMMuKH tO®Y, 2023
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DML Tpurrepsl (Ha Tabnuuy nnm npeacraBieHne)

L

# DML Tpurrepbl BbIMOMHAOTCA Ha YPOBHE CTPOKM (3anncn) Kaxkabin pas,
Korga n3MeHsieTcs obpas CTPOKM.

#OHu MoryT 6bITb onpeaeneHbl 1 Ang Tabnuu, n NpeacTtaBneHnn

# DML Tpurrepbl MOryT Cco3aaTb:
s AgMunHucTpaTtopsl (SYSDBA mn/vnn Bnageneu cxemsl b/1)
= Bnapeneu Tabnuupbl (NnpeacraBneHns)
= [lonb3oBatenu c npmBunernen ALTER ANY {TABLE | VIEW}.
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CuHTaKcuc

N

CREATE [OR ALTER] TRIGGER nmsa FOR Tabnuua
{ACTIVE|INACTIVE}
{BEFORE|AFTER}{DELETE|INSERT|UPDATE}
[POSITION 4ucno]

AS

[ DECLARE nokasnbHble nepeMeHHble

—_—

BEGIN
onepaTtopbl
ENDA
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CoBMecTtuMocTb ¢ SQL 2003

CREATE TRIGGER ums
{ACTIVE|INACTIVE}
{BEFORE|AFTER}
{DELETE|INSERT|UPDATE}
[POSITION 4ucno]

ON Tabnuua

AS
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ATpUOYT COCTOSIHUA TpUrrepa

N

ACTIVE | INACTIVE

[epeBoa TpUrrepa n3 o4HOro COCTOSHUS B PYroe OCYLLECTBNSAETCS
koMmaHaon ALTER TRIGGER.

alter trigger TR_DU for TABLE_1 inactive;

B HeaKTMBHOM COCTOSsHUWM — coxpaHAaeTcAa B b/], HO He cpabaTbiBaeT
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Onepauunun, akTneupyrowmne tTpurrep DML

I

NSERT | UPDATE | DELETE

{eCcKO/IbKO onepaLmm
reate trigger TR_DU for TABLE_1
before DELETE OR UPDATE

o T

NNOrNYECKNE KOHTEKCTHbIE NEPEMEHHbBIE A1 MPOBEPKMU
INSERTING, UPDATING, DELETING

YepabiHuesa M.N., UMMuKH HOQY




[1pymMep

T CREATE OR ALTER trigger . . .

active before insert or update or delete
position O

AS

BEGIN

if (inserting or updating) then
begin
if (new.SERIAL_NUM is null) then
new.SERIAL_NUM = gen_id(GEN_SERIALS, 1);
end

END
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Pa3bl BbIMNOHEHUS

BEFORE | AFTER

Ob6beanHeHne a3 BEFORE n AFTER HeponycTuMo, T.K. Tpurrepbl pa3HbixX (a3
UMEIOT pa3Hblé BO3MOXXHOCTU

KOMaHAa before constraints after 3aBepLUeHne
insert/update/delete | Tpurrepsl before | nposepka Tpurrepsbl after | commit/rollback
exceptio HapyLlueHue exc&tion

rollback roliback roliback
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[1poLiecc BbINONHEHNSA onepaLunm

N

v ®opMUpOBaHKeE AaHHbIX 1 nepegada cepsepy (MOCbiNKa)
v'TIpy Noy4YEeHUN NMOCbINKM aKTUBUPYIOTCS Tpurrepbl dasbl BEFORE

v ECnun Tpurrepbl 3aBepLUNANCD YCMELLIHO, MPOBEPKA OrpaHNYeHUI
(CONSTRAINTS)

v'ECnun Bce orpaHnyYeHnst MpoBeEPEHbl YCMELLIHO, aKTUBUPYIOTCS TPUITepb!
da3bl AFTER

v ECcnun Tpurrepbl 3aBepLUNANCE YCMELLIHO, COXPAaHEHMNE BEPCUM AaHHbIX
v’ [Ana dukcaumm Bepcum aaHHbix COMMIT

v'Ecnun Ha ntoboM 3Tane TpuUrrepbl UanM orpaHMUYeHUs Bbli3blBalOT
NCKIoYeHne TpaH3akumsa nomedvaetcd kKak ROLLED BACK
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KoHTeKCTHble nepemMeHHble NEW n OLD

L

CoaepxkaT COCTOSIHME CTPOKK, NoaBepratoLencs Mmoandukaummn onepatopom
INSERT, UPDATE vnu DELETE (Tam, roe aTo MeeT CMbICn)

OLD.* - no BbINOSIHEHUS onepaumn Moandukaummn

NEW.* - nocne

OnepaTopbl MOryT CCbINIATbCA Ha HUX, UCMONbL3YS crieayoLlmne opMbl
NEW.columname
%

OLD. columnname

YepabiHuesa M.U., UMMuKH HO®Y 11
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[1paBnna ana NEW u OLD

% Bo Bcex Tpurrepax KOHTEKCTHble nepemMeHHble OLD A0CTYnHbI TOMbKO ANS
YTEHUS;

# B Tpurrepax BEFORE UPDATE n BEFORE INSERT nepemeHHble NEW gocTtynHbl
ONS YTEHUA U

3anucu, 3a ucknodeHnem COMPUTED BY ctonbuos;

# B INSERT Tpurrepax ccoinika Ha nepeMeHHble OLD He aonyckaeTcsl U BbI30BET
NCKJTIOYEHUE;

4 B DELETE Tpurrepax ccoiiika Ha nepeMeHHble NEW He aonyckaeTcsl U BbI30BET
NCKJTIOYEHUE;

# Bo Bcex AFTER Tpurrepax nepemeHHble NEW 0OCTYnHbI TOMBKO A/1S1 YTEHUS.

YepabiHueBa M.N., UMMUKH HOQ®Y 12




BbiBO

Tpurrepax ¢a3bl BEFORE koHTekcTHas nepemeHHas NEW ans onepaumn
INSERT 1 UPDATE MoXeT 6bITb NOABEPrHyTa M3MEHEHMUIO.

MEHHO M3MEHEHHOE 3Ha4yeHne ByaeT UCMONb30BaHO MNpU NPOBEPKM
orpaHun4deHuni (constraints) n ans 3aBepLUeHNs BbIMOTHEHUS OnepaLmu.

YepabiHueBa M.N., UMMUKH HOQ®Y
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NHankaTop nocneaoBaTenbHOCTU 3arycka

POSITION n

[ns kaxaon koMbunHaummn hasza-cobbiTne MoXeT bbITb onpeaeneHo 6onee oaHOro
Tpurrepa.

[TopsAoK, B KOTOPOM OHW BbIMOMHSAOTCS, MOXET ObITb YKa3aH IBHO C NMOMOLLbHO

gononHutensHoro apryMeHTta POSITION B onpeneneHun Tpurrepa.
MakcumanbHag no3uuusa paBHa 32767.
Tpurrepbl C MEHbLLEN NO3ULIMEN BbI3bIBAIOTCA NEPBbLIMM.

Ecnn npepnoxerHne POSITION onyweHo nan HeCKoNbKo TpUrrepos C 0AMHAKOBbLIMU
da3on 1 cObbITUEM MMEIOT OHY U TY XKe NO3ULMIO, TO Taknue Tpurrepbl byayT
BbIMOJSTHATLCS B a/1paBUTHOM
nopsake ux MMeH.
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Teno Tpurrepa

N

L

# Teno Tpurrepa Kak u Tesio npoueaypbl COCTOUT U3 06bSIBNEHNS NTOKaNbHbIX
nepeMeHHbIX U COCTaBHOro 6510ka onepaTopos

AS

| <declarations>]
BEGIN

| <PSOL _statements>]
END

B 6n10Ke onepaTtopoB AOMYCTUMbl BCE KOHCTPYKUMKN, KOTOpPbIE AOMYCTUMbI B
npoueaypax.

CnenyeT KOHTPONMPOBAaTb OTCYTCTBUE PEKYPCUM B TEE TPUITEpPa
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Icnonb3oBaHWE TpUrrepoBs

A
\

L

* N9 NPOBEPKUN U UCMPABEHUS AAHHbIX, HAPYLLAKOLWMNX OrpaHUYEHne
LIe/TOCTHOCTMU;

* 015 OTMEHbI onepaunn Moandukaummn, NpoTMBOpeYaLlnX orpaHNYEHNSM
LIeJTOCTHOCTU B Bue TpeboBaHMUN AENOBbIX NpaBu;

* ON15 3aMeHbl onepaumi MmoandukaumMm AaHHbIX B Tabnmuax BbI30BOM XPaHUMbIX
npoueayp, NpoOBEPSIOWNX 1 MOAAEPXKUBAIOLNX AENOBbIE NpaBUNa;

* [N NPOTOKONIMPOBaHUSA COObITUM

YepabiHueBa M.N., UMMUKH HOQ®Y 16




[lpMep — aBTOMaTUYECKOe UcrnpasieHne

N

create trigger BIU_AGENT for AGENT
before insert or update position 0
as
Degin
NEW.NAME_AG = UPPER(NEW.NAME_AG);
end

YepabiHuesa M.U., UMMuKH HO®Y 17




[MpuMep — 3anpeT oWnboYHbIX AENCTBUN

N

L

create trigger AU_EMP for EMPLOYEE
after update position 0
as
begin
if (NEW.SALARY < OLD.SALARY) then
exception ERROR_PAY;

end

YepabiHuesa M.U., UMMuKH HO®Y 18




[MpnMep —aBTOMaTU4eCcKass HyMepaLums

N

create trigger BI_OPERATION for OPERATION
before insert
as
begin
if (NEW.ID is NULL) then
NEW.ID=GEN_ID(GEN_OPID,1);
end

YepabiHuesa M.U., UMMuKH HO®Y 19
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M3amMeHeHWe Apyron Tabnmubi

create trigger BI_OPER for OPERATION
before insert position 0

as
begin
if (NEW.TYPEOP="R’)

update GOODS WH T

set T.QUANTITY = T.QUANTITY — NEW.QUANTITY
where T.ID_WH = NEW.ID_WH and
T.ID_GOODS = NEW.ID_GOODS

end

YepabiHueBa M.N., UMMUKH HOQ®Y
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b/l employee

CREATE OR ALTER trigger save_salary_change for employee
active after update position 0 - - noyemy after update ?

AS

BEGIN

IF (old.salary <> new.salary) THEN

INSERT INTO salary_history

(emp_no, change_date, updater_id, old_salary, percent_change)
VALUES (old.emp_no, 'NOW’', user,
old.salary,

(new.salary - old.salary) * 100 / old.salary);
END

YepabiHueBa M.N., UMMUKH HOQ®Y 21
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XXypHanu3aums cobbiTuit

create trigger AI_GOOQODS for GOODS
ACTIVE

POSITION 1
as
declare variable tid integer;
begin
tid = gen_id(log_table_gen,1);
insert into log_table (id, operation, date_time, user_name)
values (:tid, ‘NobaBuncsa HoBbin TOBap', 'NOW',
user);
end

YepabiHuesa M.U., UMMuKH HO®Y 22




create trigger TR_CUST_LOG

——active after-insert or update or delete position 10 on CUSTOMER
as

begin
insert into CHANGE_LOG (LOG_ID, ID_TABLE, TABLE_NAME, MUTATION)
values (next value for SEQ_CHANGE_LOG, old.CUST_NO, 'CUSTOMER/,
case
when inserting then 'INSERT"
when updating then 'UPDATE'
when deleting then 'DELETE'
end

)

end

YepabiHueBa M.N., UMMUKH HOQ®Y
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B | % |4 T |5 | ke ko | [Z]7 | SAVE_SALARY _(HANGE
Version Hiskory Comparison To-do

Trigger =

Trigger . Description  Dependencies  Operations [ Index Using  DOL

Marne Faor Table Position
SAYE_SALARY _CHAMNGE EMFLOYEE | 0 = v Is Active
Twpe
AFTER. ~ INSERT v|UPDATE DELETE

AS

BEGIN

IF {(old.salary <> new.salarvy) THEN

INSERT INTO =alary history
(emp no, change date, updater id, old salary, percent change)

VALUES
old.emp no,
"NOWT,
user,

old.zalary,
(new.zsalary - old.salary) * 100 f old.szalary):;

END
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& Trigger @ MEW_TRIGGER  users.mrmcs. stedu ru /30000 Fhdata/ 38/ ... — [] >
- Trigger ~ || B | 55 |[E:| | ‘o fesi fesf | =] || Table trigger .
Trigger . Description  Operations | Index Using  DOL ger nparison - To-do
Name For Table COL trigger
_EID | MEL o [¥]1s Active
Twpe
BEFORE ~| [v|INSERT | |UPDATE [ |DELETE

Ab =

bedgin

A% Trigger text */
end
W

£ >

YepabiHueBa M.N., UMMUKH HOQ®Y
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Tpurrepbl 6a3bl AaHHbIX

N

»HauunHas ¢ Bepcun 2.1
» CobbITns 6a3bl AaHHbIX
> CONNECT
> DISCONNECT
> TRANSACTION START
> TRANSACTION COMMIT
> TRANSACTION ROLLBACK
»paBa — Tonbko SYSDBA vnu Bnagenew 6a3bi

»YKasaTb ANS TpUrrepa HECKONIbKO COObITUI 6a3bl IaHHbIX
HEBO3MOXHO

YepabiHueBa M.N., UMMUKH HOQ®Y 26




CuHTaKcuc

A
N

CREATE TRIGGER wums
[ACTIVE | INACTIVE]
ON cobbitneb/]
[POSITION number]
AS
| <declarations>]
BEGIN

| <statements>]
END

YepabiHueBa M.N., UMMUKH HOQ®Y
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[1pnmep

N

create trigger tr_connect active
on connect
as
begin

In autonomous transaction

insert into dblog

values (current_user,
current_timestamp,
‘connect’);

end

YepabiHueBa M.N., UMMUKH HOQ®Y

28




[1pumMep

N

‘create exception E_INCORRECT WORKTIME
'Pabouni geHb ewé He Havancs';

create trigger TR_LIMIT_WORKTIME
active on connect position 1
as
begin

if ((current_user <> 'SYSDBA') and

not(current_time between time '9:00' and time '17:00")) then
exception E_INCORRECT_WORKTIME;

end

YepabiHueBa M.N., UMMUKH HOQ®Y 29
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L

Bbl HE CMOXKeTe NoAKIOYNTLCA K base
[IaHHbIX B c/ly4dae uckntodenuns B Tpurrepe Ha cobbitne CONNECT, a Takke
OTMEHSIETCS CTAPT TPaH3aKLUUM NPU UCKTIIOYEHUN B TpUrrepe Ha cobbiTue
TRANSACTION START.

B 06oux cnyydasix 6a3a aaHHbIX 3 PHEeKTUBHO 60KMpPYETCS A0 TeX nop, rnoka
Bbl HE OTK/IOUUTE TpUrrepbl 6a3bl AaHHbIX U HE UCMIPAaBUTE OWMOOYHBLIW KOA
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DDL Tpurrepeol

@ Tpurrepbl Ha cobbITn n3MeHeHUst MeTaaaHHbixX (DDL Tpurrepbl) npeaHasHa4veHbl
nns obecneyeHms orpaHMYeHnn, KOTopble 6yayT pacnpoCTpaHEHb! Ha
Nnonb30BaTeNnen, KOTopble MbITAlOTCA CO3AaTb, U3MEHUTb UIN YAANUTb 0ObEKT
cxembl B/.

# [Ipyroe nx HasHauyeHne — BeAeHUE XXYpHana U3MeHeHUN MeTaaaHHbIX

4 DDL Tpurrepbl cpabaTbiBalOT Ha YKa3aHHble COObITUS N3MEHEHUSI MeTaZlaHHbIX B
0AHOWN 13 pa3 cobbITuS.
= BEFORE Tpurrepbl 3anyckatoTcs A0 U3MEHEHUN B CUCTEMHbIX Tabnumuax.
= AFTER Tpurrepsbl 3anyckatoTcs nocsiie U3MeHEHUMU B CUCTEMHbIX Tabnuuax.
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L

#[lepeMeHHble foCTynHble B NpocTpaHcTee MMEH DDL_TRIGGER
(MUCNOBb3YIOTCH B Tene Tpurrepa):

EVENT_TYPE — tun cobbitus (CREATE, ALTER, DROP)
OBJECT_TYPE — tun obbvekTa (TABLE, VIEW v a.p.)
DDL_EVENT — mnmMsa cobbitus ( <ddl event item>),

raoe <ddl event item> = EVENT_TYPE || '' || OBJECT_TYPE
OBJECT_NAME — nmsa obbekTa MeTaflaHHbIX
SQL_TEXT — tekcTt SQL 3anpoca
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# Tpurrepbl Ha COBbITUS N3MEHEHUSI MeTaZlaHHbIX MOIYT CO3AaThb:
e AAMUHUCTpPATOPDI
e Bnapeney, 6a3bl AaHHbIX;
e [Monb3oBatenu ¢ npusunernen ALTER DATABASE

YepabiHueBa M.N., UMMUKH HOQ®Y
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[1pymMep

create exception E_INVALID_SP_NAME
'HeBepHOE nMMS XpaHUMoOW npoueaypbl (A0MKHO HaYMHaTbCsa ¢ SP_)";

create trigger TRIG_DDL_SP before create procedure

as
begin
if (rdb$get_context('DDL_TRIGGER', 'OBJECT_NAME")
not starting 'SP_") then
exception E_INVALID_SP_NAME;
end
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[Ipnmep
create exception E_ACCESS_DENIED 'Access denied’;

create trigger TRIG_DDL before any dd| statement

as
begin
if (current_user <> 'SUPER_USER") then
exception E_ACCESS_DENIED;
end
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L

# B Firebird cywectsytoT npuBmunernn Ha DDL onepaTtopbl, NO3TOMY
npuberatb K HanncaHmio DDL Tpurrepa Hy>HO TOJIbKO B C/lyyae, ecnu
TOro e caMoro a@MeKkTa HEBO3MOXXHO AOCTUYb CTaHAAPTHbLIMU
MeToAaMu

YepabiHueBa M.N., UMMUKH HOQ®Y
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Tpurrepbl 1 TpaH3aKLnK

@ [lecTBUSA TpUIrTEPa BbIMOHAKOTCA B paMKaxX TPaH3aKLUUK, B KOTOPOWM
BbIMO/THEHO AENCTBUE, 3anyCTUBLLNE TPUITEP

# Ecnn TpaH3akumsa 6yaet 3aBeplueHa otkatom (rollback), To 6yayT
OTKAUEeHbl 1 onepauus, 3anyCcTmBLIas TpUIrep U Bce AENCTBUS,

BbIlNMOJIHEHHbIE B TPUITEPE

#Ecnin HeobxoaMMOo COXpaHUTb AENCTBUSA B TpUITEPE, HE3ABUCUMO OT
pe3ynbTaTa TPaH3aKuun, 3T ENCTBUSA AOMKHbI OblTb BbIMOSIHEHbI B
aBTOHOMHOW TpaH3akuuu. Hanpumep, AeNCTBUS XypHANM3aLUMN.
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