JlabopaTopHas pa6oTa 7.
Tpurrepsl

Llenv pabomsi: HaydnTHCS co3maBath TpUrTepsl B cpene SQL Server Management Studio.

Teopemuueckue ceedeHus

[Ipu pabotre BJI momxHa oOecmeymBaThCA IEIOCTHOCTh MaHHBIX. [lpw ymaneHun
3amuceld M3 MEPBUYHBIX TAOIUI] aBTOMATUYECKU MOJKHBI YJASATHCS CBS3aHHBIE C HUMU
3alyCy U3 BTOPUYHBIX TaOmuil. B ciydae HecoOmoaeHNsT 3TOr0 MPUHIMIA CO BPEMEHEM B
b/l makomuTcs OOMBINOE KOJIMYECTBO 3alMCEH BO BTOPUYHBIX TaOJMIIAX, CBSI3aHHBIX C
HECYIIECTBYIOIUMHY 3aIMUCSIMH B TIEPBUYHBIX TAOJIHIIAX, YTO MPUBEIET K cO0siM B padoTe bJ]
u e€¢ 3acopenuto. [[ns obecmedeHmst 1en0CTHOCTH naHHBIX B SQL Server mcmonb3yroT
TPUTTEPBL.

Tpurrep — 3To coueTaHue XpaHUMON B 0a3e JaHHBIX MPOIEAYPHI U COOBITHS, KOTOPOE
3aCTaBJISIET €€ BBIMOJHATHCS. TakKUMH COOBITUSAMH MOTYT OBITh: BBOJI HOBOM CTpPOKHU
Ta0UIIbI, U3BMEHEHHE 3HAYCHHU OJHOTO WJIM HECKOJbKHUX €€ CTOJOIOB M (WJIM) yAaJIeHHE
cTpoku TaOiuiel. [Ipu m000M U3 ATHUX COOBITUN aBTOMATHYECKH 3aIlyCKalOTCS OJWH WU
HECKOJIKO  3apaHee  CO3/JaHHBIX  TPUITEPOB, KOTOPbIE  MPOU3BOIAT  MPOBEPKY
3alpOrpaMMHUPOBAHHBIX B HUX YCJIOBUM, W €CJIIM OHM HE BBINOJHSIOTCS, OTMEHSIOT BBO/I,
W3MEHEHUE WM YyAAJIeHue, MOochlUlag 00 3TOM 3apaHee NOATOTOBIEHHOE COOOUIEHUE
MOJIb30BATENIO.

Tpurrepsl TNOX0XXM Ha TMPOUEAYpbl U (PYHKIUH TEM, YTO TaKXKE SBISIIOTCS
MMEHOBAHHBIMU OJIOKAMH W UMEIOT pa3ziesl OOBSBICHUH, BBIMOJHIEMBIN pa3fien U pasiel
00pabOTKH HCKITIOUUTENbHBIX cuTyanui. [logqoOHO mpoueaypaM U (PYHKIUSIM, TPUTTEPHI
XPaHSATCA KaK aBTOHOMHBIE OOBEKThI B 0a3€ JaHHBIX.

Tpurrepsl NO3BOJISIIOT:

— peanu30BBIBaTh CJIOKHBIE OTPAHUYEHUS LIETOCTHOCTU JTAHHBIX, KOTOPbIE HEBO3MOKHO
peann3oBaTh Yepe3 OrpaHUUCHHUS, YCTAaHABIMBAEMbIE TIPHU CO3/IAHUU TAOJHIIBL;

— KOHTPOJUPOBaTh MH(OpPMAIMIO, XPAaHUMYIO B TaOJHIIE, MOCPEICTBOM PETUCTPAINH
BHOCHMBIX U3MEHEHHI U MOJIb30BaTENEH, TPOU3BOISIINX 3TH U3MEHEHHUS;

— aBTOMATHYECKU OMOBEMIATh JAPYTHE MPOTPaMMbI O TOM, YTO HEOOXOIWMO JeNaTh B
cilydae U3MEHEeHUsI HH(OPMAIIUH, COIepIKAIICIiCs B TaOIUIIE;

— nyOauKOoBaTh HHPOPMALIUIO O PA3TUYHBIX COOBITHSIX.

Tpurrepsl Takke JENATCS HAa TPU OCHOBHBIX THIIA.

— Tpueeepor DML axTUBU3UPYIOTCS MNPEJIOKEHUSIMH BBOJIa, OOHOBJIEHUS M YAAJICHUS
unpopmaruun  (INSERT, UPDATE, DELETE) no wunum mnociie BBITOJHEHUS
NPEAJIOKEHUSI, HA YPOBHE CTPOKHU WM TAOIUIIBI.

— Tpuecepwvr 3amewenuss (instead of) MOXHO co37maBaTh TOJIBKO ISl TIPEACTABICHUMA
(iu60 OOBEKTHBIX, TUOO peNAUMOHHBIX). B ornuume ot tpurrepo DML, koTopeie
BBIMIOJIHAKOTCSL B JIOMOJIHEHWE K TMpemioxeHussMm DML, Ttpurrepsl 3amenieHus
BBITIOJIHAIOTCS BMECTO TpemnokeHnit DML, BwBbBaomux ux cpabaThIBaHHE.
Tpurreps! 3aMenieHns JOKHBI ObITh CTPOKOBBIMHU TPUTTEPAMH.

— Cucmemmnvle mpueeepbl aKTUBU3UPYETCS HE Ha npeioxenue DML, BeimonHsemoe
HaJ| TaOJuIEeH, a HA CUCTEMHOE COOBITHE, HApUMEp, Ha 3ayCK WM OCTaHOB 0asbl
naHHbIX. CHCTeMHbIE TpUITEphl CpaldaThiBalOT U Ha mpemioxkenuss DDL, Takue kak
co3JaHue TabIuIbI.



Cozmamum tpurreps! ast Tabaumbl « Artworksy. Tpurrepsl co3Mar0TCsl OTACTBHO IS
KOKIOW TaONWIbl M pacroyiaraloTcsi B o0o3peBareie OOBEKTOB B Mamnke «Tpurrepb»

(puc. 1).
JIJis Havaya Co3JaauM TPUITEP, BBIBOASIINN COOOIIEHUE «3amuch n00aBicHa» TpH

no0aByieHUM 3anucu B Tabnmiy «Artworksy. Co3maauM HOBBIA TpUTTEp, MIEIKHYB MPaBOH
KHOIKOW MBbIIH 10 namnke «Tpurrepei» B Tadmuie «Artworksy u BbIOpaB B MOSIBUBIIEMCS
MeHIO MMyHKT «Co31ath Tpurrepy. [10sIBUTCS OKHO C HOBBIM TPUTTEPOM (pHC. 2).
CrpykTypa Tpurrepa:
1) obGmnacte onpezenenus umeHu Tpurrepa (Trigger_Name);
2) 00aacTh, MOKa3bIBaKoOIIas aj1s Kakoi Ta0auiel co3maaéres tpurrep (Table Name);
3) obmacte, mokasbiBatomias, koraa BeIIONHATH Tpurrep (INSERT — mpu co3manum
3anucu B Tabnune, DELETE — npu ynanenun u UPDATE — npu usmenenun);
4) Tterno Tpurrepa, cojepxaiiee komanabl sA3bika T-SQL.

Ofozpeeatent 0OLeKTOR - 1 x
Coeanrute~ | 37 &) B
= [jj localhost\SQLEXPRESS (SQL Server 10
=l [ Bazbl gaHHBX
+ [ CucTemHble Basbl 4aHHbIX
= | Artworks
+ [ Anarpammel 63z AaHHbIX
- [ Ta6nuuel

# [ CucTemHble Tabnuusl

= 3 dbo.Artworks
+ [ CTonBusl
F [ Knkoun
# [ OrpaHudeHua
Sl Tpurreps|
+ [ MHaekckl
= [ CtatucTuka
= dbo.Authors
= dbo.Countries
= dbo.Genres
= dbo.Locations

# 3 dbo.Tools

# [ Mpeactaenenua

m
m
m
m

4 [ CMHOHWMBI
# [ MporpaMmupoeande
+ [ KomnoHeHT Service Broker
4 [ bezonacHoCTb
# | test

4 [ Be30nacHocTb

# [ OfbekTsl cepeepa

4 [ Pennukauma

+ [ ¥npaeneHue

Puc. 1.




SQLQueryl.sql - localhost\...\ovm (52))]

B E—
—— Template generated from Template Explorer using:
—— Create Trigger (New Menu) .SQL

—— Use the Specify Values for Template Parameters
—— command (Ctrl-Shift-M) to fill in the parameter
—— walues below.

—— See additional Create Trigger templates for more
—— examples of different Trigger statements.

—— This block of comments will not be included in
—— the definition of the function.

SET ANSI NULLS ON

GO
SET QUOTED IDENTIFIER ON
GO
= e ——
—— Author: <Author, , Name>
—— Create date: <Create Date,,> 1
—— Description: <Description,,> ,/
CICREATE TRIGGER <Schema Name, sysname, Schema Name>.<Trigger Name, sysname, Trigger Name>
é ON <Schema Name, sysname, Schema Name>. <Table Name, sysname, Table Name>
= AFTER <Data Modification Statements, , INSERT,DELETE,UFPDATE: N
As 2
BEGIN
= —— SET NOCOUNT ON added to prevent extra result sets from

- —— interfering with SELECT statements. 3
- SET NQCOQUNT ON;

—— Insert statements for trigger here =

-END
GO

Puc. 2.

B okHe HOBOrO Tpurrepa Habepem cieayromuii ko (puc. 3).

Coznannbiii  Tpurrep «lInsert_trigger» BwIMONHIECTCS TOCHE JOOABJICHUS 3aIllUCH
(AFTER INSERT) B Tabmumy «Artworks» (ON dbo.Artworks). ITocne moOaBineHwus
3aMuCcH TPUTTEP BBIBEIET HA dKpaH coodimeHne «3anuchk godapineHa!» (PRINT ‘3anmchb
nobasjyiena!’). BoimonHuM HaOpaHHBIA KOJ, Ha)KaB KHOMKY «BBIMOTHUTEY Ha TaHeTu
WHCTPYMEHTOB. B HIWKHEW YacTM OKHA C KOJOM TMOSIBUTCA cOoOIIeHue «BbImonHeHue
KOMaH/]I YCIIEIITHO 3aBEPILICHO.



SQLQuery2.sgl - localhost..\o... (53))* ' SQLQueryl.sql - localhost\...\ovm (52)) |

E —— B —————
—— Template generated from Template Explorer using:
—— Create Trigger (New Menu) .SQL
—— Use the Specify Valuses for Template Parameters
—— command (Ctrl-Shift-M) to fill in the parameter
—— walues below.

—— See additional Create Trigger templates for more
—— examples of different Trigger statements.
—— This block of comments will not be included in
—— the definition of the function.
SET ANST NULLS ON
=0
SET QUOTED IDENTIFIER ON
=0
E —— —_——
—— Author: <Author, ,Nams>

—— Create date: <Create Date,,>
—— Description: <Description,,>
CREATE TRIGGER Insert_trigger
ON dbo.Artworks
AFTEER INSERT
AS
BEGIN
= —— SET NOCOUNT ON added to prevent extra result sets from
—— interfering with SELECT statemsnts.
SET NOCOUNT OQN;

| FEINT ("Zanmce nobaeiaeHa! ') ;

—-END
GO

Puc. 3.

[IpoBepum, kak paGoTtaeT HOBbIN Tpurrep. Co3naauM HOBBIM MyCTOH 3alpoc U B HEM
BBITIOJTHUM JI0OaBJICHUE TaHHBIX B Ta0muIy «Artworksy (puc.4):

SQLQuery2.sql - localhost\...\o... (§3))*| SQLQueryl.sql - localhosty.\ovm (52)) |
Finsert into Artworks (ArtworkTitle,GenreCode, ToolsCode,AuthorCode,CreationDate, CountryCode, PlacementCode, Price)
Lvalues ('Yrpo B cocHoBoM necy', 13, 3, 2, '1888-01-01', 1, 4, 1000000)

< m

Ii:g CooBeHin

Samce mobasnena!

(cTpox ofpaBoramo: 1)

Puc. 4.

Bemonaum HaOpaHHY!0O KOMaHIy, HakaB KHOMKY «BBIOTHUTEY Ha maHenu
MHCTpYMEHTOB. B Tabnuily Oyner no0GaBiieHa HOBasl 3alUCh, U TPUITEP BBIBEAET COOOIICHUE
«3ammck nodasneHaly (puc. 4).



AHanornyg

BIM 00pa3oM CO3MAIOTCS TPUITEPHI, BBIBOIAIINE COOOIICHUS

W3MEHEHHH JaHHBIX B TabnuIe (puc. 5) u mpu ux ynaneHuu (puc. 6).

SQLQuery9.5ql - localhost\...\o... (54))*  SQLQuery8.sgl - localhost.\ovm (52]) SQLQuery2.5ql - localhost).\o... (53))*

E — === = = = = =
-— Template generated from Template Explorer using:
—-— Create Trigger (New Menu) .SQL
—— Use the Specify Values for Template Parameters
—— command (Ctrl-Shift-M) to fill in the parameter
—— values below.

—— See additional Create Trigger templates for more
—— examples of different Trigger statemsnts.

—— This block of comments will not be included in
—— the definition of the function.

SET ANSI NULLS ON

GO

SET QUOTED IDENTIFIER ON

GO

- === = = = = ==
—— Author: <Author, , Name>

AS
BEG

=

- END
GO

Create date: <Create Date,,>
Description: <Description,,>

[CJCREATE TRIGGER Update trigger

ON dbo.Artworks

AFTEER UPDATE

IN

—— SET NOCOUNT ON added to prevent extra result sets from
—— interfering with SELECT statemsnts.

SET NOCOUNT ON;

PRINT ('"Sanmce Ms=MeHeHa!');

Puc. 5.

npu

PaccMoTpuM mpuMep TNpUMEHEHHs] TPUTTEPOB [JII OOCCHEYCHHS IIETOCTHOCTH
nauabix. Co3mamum tpurrep «Delete_authory (puc. 7), KOTOpBIi Hpy yaaaeHUH 3allUCH U3
tabmuibl  «Authorsy cHavajga ymansieT BCEe CBS3aHHBIE C HEH 3amUCH U3 TaOJHIIBI
«Artworksy, a 3atemM yaanseT caMy 3aruch 13 Ta0uIiel «Authorsy.



5QLQuery10.5ql - localhost\...... (55)*| SQLQuery9.5ql - localhosty..\o... (54))* |

= ——
—— Template generated from Template Explorer using:
—— Create Trigger (New Menu) .SQL

—— Use the Specify Values for Template Parameters
—— command (Ctrl-Shift-M) to fill in the parameter
—— values below.

—— See additional Create Trigger templates for more
—— examples of different Trigger statements.

—— This block of comments will not be included in
—— the definition of the function.

SET ANSI NULLS ON

GO

SET QUOTED IDENTIFIEER ON
GO

—— Author: <Author, ,Name>
—— Create date: <Create Date,,>
—— Description: <Description,,>

] CREATE TRIGGER Delete_trigger

ON dbo.Artworks

AFTER DELETE
AS
BEEGIN
= —— SET NOCOUNT ON added to prevent extra result sets from
- —— interfering with SELECT statements.

SET NOCOUNT ON;

PRINT ('3Banmce ynaneHal');

- END
GO

Puc. 6.

5QLQuerylsql - localhost\...\o... (§3))*| OVM-PC\SQLEXPRE..s - dbo.Artwarks |

@-- ]

SET ANSTI NULLS ON

GO
SET QUOTED IDENTIFIER ON
GO
0--
—-— Author: <Author, ,Name>
—-— Create date: <Create Date,,>
—-— Description: <Description,,>
[[]CREATE TRIGGER Delete author
ON dbo.Authors
INSTEAD OF DELETE
AS
BEGIN
= —— SET NOCOUNT ON added to prevent extra result sets from
- —-— interfering with SELECT statements.
SET NOCOUNT ON;
—-— Insert statements for trigger here
DELETE dbo.Artworks
FROM Deleted
WHERE Deleted.AuthorCode = Artworks.AuthorCode
DELETE dbo.Authors
FROM Deleted
WHERE Deleted.AuthorCode = Authors.AuthorCode
—END
GO

Puc. 7.



[Ipu cpabGarpiBanum TpUTTEpa BMECTO yHAJNEHUS 3allUCH CO3MAETCSl BpEMEHHas
koHcTtanTta Deleted, comepxammas wums TaOmWIbl, W3 KOTOPOM JIOJDKHO OBLIO OBITh
MIPOU3BEICHO YAJICHHE.

[Tocnme cpabaTpiBaHus Tpurrepa w3 TaOmHIbl «Artworksy ymanmsercs 3ammch, y
KoTOpoit 3Hauenue mons «AuthorCode» paBHO 3HAUEHHIO TAKOTO JKE TOJS Y yIaIsIeMOi
3anmucH u3 Tabuibl «Authorsy. 3atem yaaisercs 3anuch U3 Tabmuibl «Authorsy, KoTopyro
yIaJsiIu 10 cpabaTbiBaHUs TPUTTEPA.

Brimonaum HaOpaHHBIN KO, HAXKaB KHOMKY «BBITTOTHUTEY HA MaHeIn HUHCTPYMEHTOB.
B HmxkHEN yacTu OKHa € KOJOM MOABHUTCS cooOlleHue «BbIMOMHEHnE KOMaHJ YCHEIIHO
3aBEPILEHO.».

[TpoBepum, kak pabortaer Tpurrep «Author delete» (puc. 8). Ilpu cpabaTeiBanHH
TpUITEepa CHavaa u3 Ta0oumibl «Artworksy ynamsarcs Bce CBS3aHHbBIE ¢ YAAIIEMOH 3aIHCHIO
3alACH, a 3aTeM YyJaIeTCs caMma yaalisseMas 3amuch u3 Taonmmbl «Artworksy, mpu stom
COXpaHSETCS 1EJTOCTHOCTh JaHHBIX.

OVM-PC\SQLEXPRE...5 - dbo.Artworks |« OWM-PC\SQLEXPRES..ks - dbo.Authars -~ 5QLQuery3.sql - localhost\...\o... (52))*
DELETE FROM Authors WHERE AuthorLastName=' pll'II.ERI’IH !

L nr

_j CooBuweHua

SanMce yoameHa!

{cTpox obfpaboTaHo: 1)

Puc. 8.

3adaHue

COB,Z[aTb TPUITCPBI B COOTBECTCTBHUH C 3aJaHUCM JJIsI CBOCTO BaApHUAHTA.



