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Tembl Posigres

Tpurrepsl U TpUrrepHble GYHKIUU

B Kakoit MOMeHT cpabaTbiBatOT TPUTTEPbI

KoHTeKCT BbITNIO/IHeHWSI TPUTTEPHON (DyHKLIUN
Bo3Bpaljaemoe 3HaueHve

1711 Uero MO)KHO NMPUMEHSITb TPUITEPHI U [IJI1 YEr0o He HY>KHO

CoObITHliHBIE TPUTTEPBI
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Tpurrepbl U PYHKUNY Posigres

Tpurrep

00BeKT 0a3bl JAHHBIX — CITUCOK 00pabaThIBaeMbIX COOBITHI

MIPY BO3HUKHOBEHWHY COOBITHSI BBI3bIBAETCSI TPUTTEPHAsT (PyHKLHS
U el repesjaeTcst KOHTEKCT

TpurrepHast pyHKLMs
00BeKT 6a3bl JAHHBIX — KOf 06paboTKK COOBITHS

BLITIOTHSIETCSI B TOM JKe TPAH3dKIMH, YTO U OCHOBHAsA OIlepalya

cornanieHue: QyHKLMS He IPUHUMAaeT rapameTphl,
BO3BpalllaeT 3HaueHue TceB0THUIa trigger (dhakTuuecku record)

MOJXXET HCII0/JIb30BAThCA B HECKOJIBKHUX TPUITEPAX

MexaHn3M TpUrrepoB No3BOJISAET BbIMNOMHATL ONpeaesieHHble AeNCTBUA
«B OTBET» Ha onpefesieHHble COObITUA. TpuUrrep COCTOUT U3 ABYX YacCTeMu:
Ccob6CTBEHHO Tpurrepa (KOTopbi onpeaenset cobbITUA) U TPUITEPHON
doyHKUMN (KOTOpasi onpeaenseTt aenctems). N tpurrep, N PyHKUMS
ABNAKTCA caMOCTOATEbHbIMU 06bekTamu B/,

Korga BO3HMKAET COBbITUE, HA KOTOPOE «MOANMUCaH» TPUITEp, Bbi3biBAETCS
TpurrepHasa pyHkums. Eii nepegaeTca KOHTEKCT BbI30Ba, YTOObI MOXHO
6bl/10 ONPeAennTb, KAKo MMEHHO TPUITEP U B KaKUX YC/TIOBUSIX Bbi3Ba

JoyHKUMIO.

TpurrepHasi pyHKUNSE — 3TO 06bl4HAA PyHKLUMSA, KOTOpasi HanucaHa c
Y4YETOM HEKOTOPbIX COrNaLleHui:

- OHa NuLEeTCcs Ha /Ilo6oM A3bIKe, KpoMe uncToro SQL;
- OHa He MMeeT NapamMmeTpoB;

- OHa BO3BpaLllaeT 3HadyeHune Tuna trigger (Ha camom aese 3To NceBAoTuUN,
Mo doakTy BO3BpaLllaeTcs 3anncb, COOTBETCTBYHOLLAA CTPOKe Tabnuubl).

TpurrepHasa (pyHKUNA BbINOSIHAETCS B TOW e TpaH3akuuu, YTo 1 OCHOBHAaA
onepauus. Takmm obpa3om, ecnu TpurrepHas OyHKUNS 3aBepLunTcs
C OLLUMOKOW, BCA TpaH3akuusa byaeT npepsBaHa.

https://postgrespro.ru/docs/postgresqgl/12/trigger-definition




o)) PROFESSIONAL

CobbITuA Posigres

INSERT, UPDATE, DELETE

TabMUI[BI before/after statement
before/after row

TIpe/ICTaB/IeHUS before/after statement
instead of row

TRUNCATE

Tab/IULIbI before/after statement

Ycnosue WHEN

yCTaHaB/IUBaeT JOINOIHUTE/bHBIN (PUIBTP

Tpurrepbl MOryT cpabatbiBatb Ha BcTaBky (INSERT), o6HOBNeHue
(UPDATE) nnu yganeHue (DELETE) cTpok B Tabnuue uin npegcrasneHnn,
a TaKke Ha onyctoweHne (TRUNCATE) Tabnuu.

Tpurrep MoxeT cpabaTtbiBaTb A0 BbinosiHeHns aeictensa (BEFORE), nocne
Hero (AFTER), nnun emecto Hero (INSTEAD OF).

Tpurrep MoXeT cpabaTtbiBaTb 0AuH pas assi Bcen onepaummn (FOR EACH
STATEMENT), nnun otaenbHo ANs KaxKaon 3aTpoHyTon ctpokn (FOR EACH
ROW).

He ans no6oi KoMGrHaumm aTux yCrioBUiA MOXHO cO34arb Tpurrep.
Hanpumep, instead-of-Tpurrepbl MOXHO onpenennTb TONbLKO AN
NpeAcTaB/ieHnid Ha YpPOBHE CTPOK, a truncate-Tpurrep MOXHO onpegenunTb
TOMIbKO ANA Tabnuu, 1 TO/IbKO Ha ypoBHe orneparopa. Jonyctumble
BapuaHTbl NnepeyncrieHbl Ha cnange.

Kpome Toro, MOXHO Cy3uTb 06/1aCTb AENCTBUA TpUrrepa, ykasas
pononHutensHoe ycnosme WHEN: ecnn ycrioBue He BbINOSTHAETCA —
Tpurrep He cpabarbiBaer.

https://postgrespro.ru/docs/postgresal/12/sgl-createtrigger




Before statement Pogga’?“é“g

CpabarbiBaeT J( BEFORE STATEMENT
Jlo orepaLuu <
s
=0
Bosspaitjaemoe 3HaueHue 8
2
UTHOPUPYeTCs §
KoHTekcT o
=
TG-nepemeHHble %
om
\J

PaccMoTpuMm noapo6Hee pasHble TUMbl TPUITEPOB.

Tpurrep BEFORE STATEMENT cpabatbiBaeT o4uH pas 41 onepayum
He3aBMCKMO OT TOrO, CKOJIbKO CTPOK ByAeT 3aTpOoHYTO (BO3MOXHO, YTO U He
0OflHOW). ITO NPOMUCXOANT A0 TOro, Kak onepaunsa Hadyana BbINOSHATLCS.

Bo3Bpalwjaemoe 3HayeHne TpurrepHon oyHKLMU UTHOPUPYETCS, MOXHO
Bo3BpawaTb npocto NULL. Ecniv B Tpurrepe BO3HUKAET OLLINGKa, onepauus
OTMeHSAeTCS.

[MoCcKobKy TpurrepHas oyHKUMS He MMeeT napamMeTpoB, KOHTEKCT Bbi30Ba
B PL/pgSQL nepenaetcs el ¢ nomMmoLlbo npegonpeneneHHbix TG-
NnepeMeHHbIX, Taknx, Kak:

- TG_WHEN = «<BEFORE»,
- TG_LEVEL = «<STATEMENT»,
- TG_OP = «INSERT»/«UPDATE»/«DELETE»/«TRUNCATE»

n op. TpUrrepHom yHKUMN MOXHO TaKxke nepegarb Nofb30BaTes/1bCKui
KOHTEKCT (aHas10r OTCYTCTBYIOLLMX NapameTpoB) Yepes NepemMeHHyo
TG_ARGYV, X0T4 3a4acTyto Jlyylle BMecTO O4HOW «06006LLEHHOW» (DYHKLNN
CO3aTb HECKO/IbKO «4aCTHbIX>».

https://postgrespro.ru/docs/postgresql/12/plpgsql-trigger
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Before row Posigres

CpabarbiBaeT J{ BEFORE STATEMENT
riepe]| IeMCTBUEM CO CTPOKOU <
B TTPOL[ECCE BBITIOJTHEHUST OTIeparviu %
o
Bo3BpailjaemMoe 3HaueHue =
@ BEFORE ROW
CTpOKa (BO3MOYKHO, U3MEHEHHas!) 3
Q
null ormensieT fgeiicTBue z
o
=
KoHTekcT @
OLD update, delete

NEW  insert, update

TG-nepeMeHHbIE

Tpurrepsl BEFORE ROW cpabatbIBatoT KaxXAblii pas nepeq Tem, Kak
onepauusa 3aTpoHEeT CTPOKY. ITO NPOUCXOAUT HENOCPEACTBEHHO B npoLiecce
BbINOSIHEHMA onepauun.

B kauyecTBe KOHTeKCTa TpurrepHas qoyHKUNA NoslyYaeT nepeMeHHble:

- OLD — ncxogHoe coCTosiHME CTPOKK (He onpeneneHo assa BCTaBku),

- NEW — n3meHeHHOoe COCTosiHME CTPOKKU (He onpenesnieHo Ansa yaaneHus),
- TG_WHEN = «BEFORE»,

- TG_LEVEL = «<ROWS»,

- TG_OP = «INSERT»/«UPDATE»/«DELETE»

n ap.

Bos3Bpat HeonpegeneHHoro 3HayeHnsa NULL BocnpyHMMaeTca Kak OTMeHa
AeNcTBuS Hag, AaHHo cTpokoin. Cama onepauumsi NPOAO/HKUT BbINOSTHEHNE,

HO Tekyllasi CTpoka He byaeT obpaboTaHa, u Apyrue Tpurrepbl s 3Tomn
CTPOKM He cpaboTalorT.

UTO6bI HE BMeLLMBaTbLCSA B paboTy onepaunn, Tpurrep A0/HKEH BEPHYTb
CTPOKY POBHO B TOM BuAe, B KOTOPOM OH ee nonydun. [1na atoro npu
BCTaBKe UM 0OHOBIEHUM HYXHO BepHYTb NEW, a npu yganeHnn — noboe
3HauyeHne kpome NULL (06bl4HO ncnonbsytotr OLD).

Ho TpurrepHas oyHKLUMSA MOXET U U3MEHUTb 3HaYeHne NEW, 4yToObl
NOBMNATL Ha pe3ynbTar onepaymm — 4acTo UMEHHO A/19 3TOro Takown
Tpurrep 1 cosgaltor.
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Instead of row Posj{gres

CpabarbiBaeT J{ BEFORE STATEMENT
BMeCTO /IeiCTBUSI CO CTPOKOU <
1151 TIpe/ICTaB/IeHN %
o
Bo3BpailjaemMoe 3HaueHue =
o BEFORE ROW
CTpoKa (BO3MOYKHO, U3MEHEHHas1) — = INSTEAD OF ROW
Oyzet BuaHa B RETURNING %
null ormeHsieT geicTBHE g
0
m
KoHTekcT
OLD update, delete
NEW insert, update
TG-nepemeHHble v

Tpurrepbl INSTEAD OF oyeHb noxoxu Ha Tpurrepsl BEFORE, HO
onpeaensTcs TONbKO 415 NpeacTaBneHnin n cpabarbiBaloT He A0,
a BMecTo onepauumu.

B 3aga4y Takmx Tpurrepos 06bIYHO BXOAUT BbINOSTHEHNE HEOBXOANMbBIX
onepauuin Hag 6a3oBbiMy Tabnvuamu npeactaBneHns. Takke Tpurrep
MOXET BEPHYTb N3MeHeHHoe 3HayeHne NEW — nmeHHO oHO ByaeT BUAHO
npw BbINOSIHEHUM onepaunn ¢ ykasaHuem gopasbl RETURNING.
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After row Posigres

CpabaTbiBaeT BEFORE STATEMENT

T10CJIe BBITIOJIHEHUS OllepaLuu
ouepeb U3 npomeamrx yciosue WHEN

BosBpairjaemoe 3HaueHue

BEFORE ROW
WTHOPUPYeTC INSTEAD OF ROW
KoHTekcT
OLD, OLD TABLE update, delete

NEW, NEW TABLE insert, update

TG-nepeMeHHbIe

AFTER ROW

<——+—— BbINOJ/IHEHME onepaumm —+——

Tpurrepbl AFTER ROW, kak n BEFORE ROW, cpab6aTtbiBatoT 4151 KaXa0M
3aTparmBaemoi CTPOKM, HO He cpa3sy nocre AeNcTBust Hag CTPOKOW,

a noc/ne TOro, Kak BbINosIHeHa BCA onepayms. [na aToro cobbITMS CHavyana
NMoMeLLalTCA B ovepeab 1 06pabarbiBaloTCA Nocsie OKOHYaHUA onepauun.
UeM MeHbLUe cobbITUI nonageT B ovepefb, TeEM MeHblUe ByaeT HaknagHbIX
pacxofoB — NO3TOMY MMEHHO B 3TOM C/lyyae O4YeHb Nose3HO UCNo/1b30BaThb
ycnosue WHEN, 4To6bl OTCeUb 3aBeA0MO HEHYXXHblE€ CTPOKM.

BosBpawaemoe 3HadyeHue Tpurrepos AFTER ROW urHopupyetcs
(NOCKONbKY ornepauns yXxe BbINOSIHEHA).

KOHTEKCT TpUrrepHon goyHKLUMN COCTaBNAIOT:
- OLD — ncxogHoe coCTosiHME CTPOKK (He onpeneneHo asa BCTaBKu),
- NEW — HOBOe cocTosiHue CTpPOoKM (He onpeaeneHo 418 yaaneHus).

Kpome aTux nepemMeHHbIX, HaunHas ¢ sepcum 10, TpurrepHas oyHKUNA
MOXET NoMy4YnTb AOCTYN K cneyuanbHbIM nepexooHbIM mabiuyam
(transition tables). Tabnuua, ykazaHHasa npu co3gaHum Tpurrepa kak OLD
TABLE, cogepXuT ctapble 3Ha4eHns CTPoK, 06paboTaHHbIX TPUITEPOM,
a Tabnvua NEW TABLE — HOBble 3Ha4eHusA Tex Xe CTPOK.

[OCTYMHbI U 06blYHblE TG-NepeMeHHble, BK/oYas:
- TG_WHEN = «AFTER»,

- TG_LEVEL = «<ROW»,

- TG_OP = «INSERT»/«UPDATE»/«DELETE>.



After statement Pogga’?“ég

NEW TABLE insert, update

AFTER ROW
TG-nepemeHHble

AFTER STATEMENT

CpabaTbiBaeT J{ BEFORE STATEMENT
rnocsie ornepauvn =
(ma>ke ecv He 3aTPOHYTa HU O/JHA CTPOKA) %
Q.
Bo3Bpaiijaemoe 3HaueHKe =
°© BEFORE ROW
UT'HOPUPYETCS = INSTEAD OF ROW
()
e
KoHrekct S
OLD TABLE update, delete JTT
\/

Tpurrep AFTER STATEMENT cpabartbiBaeT rnocsie Toro, Kak onepauus
3aBepLunTcsa n otpabortatoT Bce Tpurrepbl AFTER ROW. 3T0T Tpurrep
cpabaTbiBaeT POBHO OAMH pa3 He3aBMCUMO OT TOr0, CKOJIbKO CTPOK ObIs10
3aTPOHYTO onepaumen.

Bo3BpallaemMoe 3HaueHne TPUrrepHoii OyHKLUN UTHOPUPYETCS.

KOHTEKCT BbI30Ba NepeAaeTcsi C MOMOLLbI0 NePexoAHbIX TabaumL,.
O6pallasicb K HAM, TpUrrepHast QPYHKLMS MOXET NpoaHaIn3MpoBaTh BCce
3aTPOHYTble CTPOKM. OBbIYHO NepexofHble TabuLbl NUCNOMb3YTCA UMEHHO
c Tpurrepamm AFTER STATEMENT, a He AFTER ROW.

Takke onpegeneHbl 00bl4Hble TG-NepeMeHHbIe:

- TG_WHEN = «AFTER»,

-TG_LEVEL = «<STATEMENT»,

- TG_OP = «INSERT»/«UPDATE»/«DELETE»/«TRUNCATE»

n ap.



Ilopsimok BHI30Ba TPUITEPOB

Co3mamuM «yHUBEPCAbHYI0» TPUITEPHYIO0 QYHKIKIO, KOTOPAasi OMKUCHBAET KOHTEKCT, B KOTOPOM OHa Bbi3BaHA. KOHTEKCT
nepenaeTcs: B pa3nuyHbiX TG-epeMeHHEBIX.

3aTteM co3gaguM TPUITEPHI Ha Pa3JINYHbIE COOBITHS U 6yneM CMOTPETH, KaKKre TPUTTEPEI BEISBIBAIOTCS IIPU BBIMIOJTHEHUU
onepaunﬁ U B KAaKOM IIOpPAOKe.

=> CREATE OR REPLACE FUNCTION describe() RETURNS trigger
AS $$
DECLARE
rec record;
str text := '';
BEGIN
IF TG_LEVEL = 'ROW' THEN
CASE TG_OP
WHEN 'DELETE' THEN rec := OLD; str :
WHEN 'UPDATE' THEN rec := NEW; str :
WHEN 'INSERT' THEN rec := NEW; str :
END CASE;
END IF;
RAISE NOTICE '% %
TG_TABLE_NAME,
RETURN rec;
END;
$$ LANGUAGE plpgsql;

OLD::text;
OLD || * -> "' || NEW;
NEW: : text;

% %1 %'

TG_WHEN, TG_OP, TG_LEVEL, str;

CREATE FUNCTION
Tabnua:

=> CREATE TABLE t(
id integer PRIMARY KEY,
s text

)i

CREATE TABLE
Tpurrepsl Ha YypOoBHE ollepaTopa.

=> CREATE TRIGGER t_before_stmt

BEFORE INSERT OR UPDATE OR DELETE -- coGbiTus

ON t -- Tabnuua

FOR EACH STATEMENT -- ypoBeHb

EXECUTE FUNCTION describe(); -- TpurrepHas QyHKuus

CREATE TRIGGER

=> CREATE TRIGGER t_after_stmt
AFTER INSERT OR UPDATE OR DELETE ON t
FOR EACH STATEMENT EXECUTE FUNCTION describe();

CREATE TRIGGER
W HA ypOBHE CTPOK:

=> CREATE TRIGGER t_before_row
BEFORE INSERT OR UPDATE OR DELETE ON t
FOR EACH ROW EXECUTE FUNCTION describe();

CREATE TRIGGER

=> CREATE TRIGGER t_after_row
AFTER INSERT OR UPDATE OR DELETE ON t
FOR EACH ROW EXECUTE FUNCTION describe();

CREATE TRIGGER
IIpo6yem BCTaBKYy:
=> INSERT INTO t VALUES (1,'aaa');

NOTICE: t BEFORE INSERT STATEMENT:
NOTICE: t BEFORE INSERT ROW: (1,aaa)
NOTICE: t AFTER INSERT ROW: (1,aaa)
NOTICE: t AFTER INSERT STATEMENT:
INSERT 0 1

OOGHOBIIEHUE:



=> UPDATE t SET s = 'bbb';

NOTICE: t BEFORE UPDATE STATEMENT:

NOTICE: t BEFORE UPDATE ROW: (1,aaa) -> (1,bbb)
NOTICE: t AFTER UPDATE ROW: (1,aaa) -> (1,bbb)
NOTICE: t AFTER UPDATE STATEMENT:

UPDATE 1

Tpurreps Ha ypoBHE OIepaTopa cpaboTaT maxke eCiM KOMaHia He 06pa6oTaja HU OMHOM CTPOKH:
=> UPDATE t SET s = 'ccc' where id = 0;

NOTICE: t BEFORE UPDATE STATEMENT:
NOTICE: t AFTER UPDATE STATEMENT:
UPDATE 0

Touku#t MmoMmeHT: ontepaTop INSERT c npennoxxeruem ON CONFLICT npuBoguT K ToMy, uTo cpabatriBaioT BEFORE-
TPUTTEDPHL U Ha BCTABKY, X Ha OOHOBJIEHUE:

=> INSERT INTO t VALUES (1,'ccc'), (3,'ddd")
ON CONFLICT(id) DO UPDATE SET s = EXCLUDED.s;

NOTICE: t BEFORE INSERT STATEMENT:

NOTICE: t BEFORE UPDATE STATEMENT:

NOTICE: t BEFORE INSERT ROW: (1,ccc)

NOTICE: t BEFORE UPDATE ROW: (1,bbb) -> (1,ccc)
NOTICE: t BEFORE INSERT ROW: (3,ddd)

NOTICE: t AFTER UPDATE ROW: (1,bbb) -> (1,ccc)
NOTICE: t AFTER INSERT ROW: (3,ddd)

NOTICE: t AFTER UPDATE STATEMENT:

NOTICE: t AFTER INSERT STATEMENT:

INSERT 0 2

W, HakOHell, yoaJleHue:

=> DELETE FROM t;

NOTICE: t BEFORE DELETE STATEMENT:
NOTICE: t BEFORE DELETE ROW: (1,ccc)
NOTICE: t BEFORE DELETE ROW: (3,ddd)
NOTICE: t AFTER DELETE ROW: (1,ccc)
NOTICE: t AFTER DELETE ROW: (3,ddd)
NOTICE: +t AFTER DELETE STATEMENT:
DELETE 2

IlepexooHbIe TAOTHIILI

HanwumeM TpurrepHyo GyHKIUIO, ITOKA3bIBAIOIIYIO CONEePKUMOe IIEPEXONHEIX TabIull. 30ech MBI HCIIOJIb3yeM UMeHa
old table u new table, KoToptie 6ynyT 0OBSIBIEHEI IPU CO3NAHUU TPUTTEDA.

IlepexongHble TAONMULBI «BHITTIAASAT» HACTOSIIMMU, HO HE IIPUCYTCTBYIOT B CHCTEMHOM KaTaJIore U PaclojiaraloTcs B
OIIePaTUBHOM IaMSATH (XOTS U MOT'YT cOpachIBaThCS Ha AUCK IIPHU OOJIBIIOM 00BEME).

=> CREATE OR REPLACE FUNCTION transition() RETURNS trigger
AS $$
DECLARE
rec record;
BEGIN
IF TG_OP = 'DELETE' OR TG_OP = 'UPDATE' THEN
RAISE NOTICE 'Crapoe cocTosiHue:';
FOR rec IN SELECT * FROM old_table LOOP
RAISE NOTICE '%', rec;
END LOOP;
END IF;
IF TG_OP = 'UPDATE' OR TG_OP = 'INSERT' THEN
RAISE NOTICE 'HoBoe cocTosiHue:';
FOR rec IN SELECT * FROM new_table LOOP
RAISE NOTICE '%', rec;
END LOOP;
END IF;
RETURN NULL;
END;
$$ LANGUAGE plpgsql;

CREATE FUNCTION

Co3nmamuM HOBYIO TaGIHUILy:



=> CREATE TABLE trans(

id integer PRIMARY KEY,
n integer
)i

CREATE TABLE
=> INSERT INTO trans VALUES (1,10), (2,20), (3,30);
INSERT 0 3

YTOOH! IIPY BHIIOJIHEHUY OIlEPalliK CO3[aBajluCh ITePeXOfHble TalIuIIE, He0OXOMUMO YKa3aTh X UMeHa IIPU CO3TJaHuNu
Tpurrepa:

=> CREATE TRIGGER t_after_upd_trans

AFTER UPDATE ON trans -- ToNbKO OgHO cOObITUE Ha OOMH TpuUrrep
REFERENCING

OLD TABLE AS old_table

NEW TABLE AS new_table -- moxHo u opHy, He obszatenbHo obe

FOR EACH STATEMENT
EXECUTE FUNCTION transition();

CREATE TRIGGER
ITpoBepuM:
=> UPDATE trans SET n = n + 1 WHERE n <= 20;

NOTICE: Crapoe cocCcTofHuE:
NOTICE: (1,10)

NOTICE: (2,20)

NOTICE: HoBoe cocTofiHue:
NOTICE: (1,11)

NOTICE: (2,21)

UPDATE 2

IlepexonHble TaONMULBI COOEPKAT TOJIBKO T€ CTPOKH, KOTOPhIe ObUIM 3aTPOHYTH Olleparuei.

[I7151 BCTAaBKU U yOAJIeHUs TePEeXOnHEIe TaOIuuEl paboTaloT TOYHO TaK JKe, KaK U [JI OOHOBJIEHUS, HO HJOCTYIIHEL TOJIBKO
NEW TABLE u OLD TABLE COOTBETCTBEHHO.

ITockoneky Tpurrepsl AFTER ROW cpa6aThIBaloT IIOCTIe BHIIOJIHEHNS BCel onepanuy, nepexogHble TabIUITkl MOXKHO
KCIIOIH30BAaTh U B HUX. HOo OOBIYHO 9TO HE UMEET CMEICIIA.
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BO3MO)XHOEe UCNo/ib30BaHNe Posgares

BEFORE STATEMENT -~ TIpOBepKa MPUMEHUMOCTH OTlepariiu

TpoBepKa KOPPeKTHOCTH;
BEFORE ROW - POBED bp
MoAU(UKALUSI CTPOKU

INSTEAD OF ROW - u3MeHeHHe 0a30BbIX TaO/HL] MPe/CTaB/IeHHUsT

TIPOBEpPKa COIJIaCOBAHHOCTH,
B TOM UKCJIe Ha YPOBHE Ta0/ULIbL;
AFTER ROW -~ «ay[UT» Orepariuii;

AFTER STATEMENT " KaCKaZiHoe U3MeHeHue Tab/Iui]
(meHopMaJiv3aiiusi, aCMHHXpPOHHas

obpaborka...)

<« BbINOSHEHNE OnepaLmy ——+——

11

KakoBO npakTuyeckoe npuMeHeHne TpurrepoB?

BEFORE-TpuUrrepbl MOXHO MCNOJ/1b30BaTh A/19 NPOBEPKU KOPPEKTHOCTb
onepauum n npu HeobxoANMOCTHU Bbl3BaTb OLLUNOKY.

Tpurrepsl BEFORE ROW MOXHO NPUMEHATb A1 MOANPUKALIMN CTPOKK
(Hanpumep, 3anoNIHUTb MYCTOE NOoJsie HY)XXHbIM 3Ha4YeHnem). ITo bbiBaeT
YA06OHO, YTOObI HE NOBTOPSATb SIOTMKY 3aMO/THEHUS KTEXHUYECKNX» NOMEN
B K&XXJ0i onepaunn, a Takke no3sBosseT BMeLllaTbCsa B paboTty
NPUNOXEHUA, KOA KOTOPOro HefOCTYNeH ANA U3MEHEHUS.

Tpurrepol INSTEAD OF ROW npuMeHSAT Ansa Toro, 4tobbl 0TO6pasnTb
onepauun Haf NpeacTaBneHemM B onepauun Hag 6a3osbiMy Tabnnuamu.

Tpurrepol AFTER ROW n AFTER STATEMENT nonesHsbl B cniyyaax, koraa
HY)>XHO 3HaTb TO4YHOE COCTOSAHKME nocne onepauun (BEFORE-Tpurrepsi
MOTYT B/INATb Ha pe3ynbraT, Tak YTO Ha 3TOM 3Tarne ACHOCTU eLle HeT):

- NS NPOBEPKMN COrNMacoBaHHOCTM onepauuu;
- ANS «ayauTa», TO ecTb 3anncu N3MeHeHuli B 0TAEe/bHOE XPaHUNLLE;

- ANA KackagHoro n3meHeHusa apyrux tabnuy, (Hanpumep, 06HOBNATL
AEeHOopMaIM30BaHHble AaHHble Npu n3MeHeHun 6a3oBbIX Tabnuy, un
3anncbiBaTb U3MEHEHNA B o4epedb O/15 nocnenywuen o6paboTkn BHe
[AHHOW TpaH3akKuun).

Ecnn onepauuun 3aTparmearot cpasy MHOro CTpok, 1o Tpurrep AFTER
STATEMENT c nepexogHbiMu Tabnuuamm MOXET oka3aTbCcsa 6osee
a(pdpekTBHbIM pelueHnem, yem Tpurrep AFTER ROW, nockonbKy
No3BO/ISAET 0bpabaTbiBaTb BCE U3MEHEHMWS MAKETHO, a He NOCTPOYHO.



o)) PROFESSIONAL

CNoXXHOCTU Posigres

KO,Z[ BBI3bIBAETCA HEABHO

CJIOKHO OTC/I€AWTD JIOTHUKY BBITTO/THEHHSA

[IpaBuia BUAUMOCTH U3MEHUWBOU TPUTTEPHOU (DYHKLIMH
BuzeH pesynerar TpurrepoB BEFORE ROW unu INSTEAD OF ROW

[TopsiZioK BbI30Ba TPUTTEPOB AIJisi OAHOTO COOBITHS

TPUTTEPbI 0TPAabATHIBAIOT B a/1haBUTHOM TIOPsIIKe

He npenotspatiiaeTcs 3aljuk/auBaHue

TPUTTEP MOXKET BbI3BaTh CpabaTbiBaHUe JPYTUX TPUTTEPOB

Mo>kHO HApYLIWUThb OTPaHHUYE€HHUA LEIOCTHOCTH

HarpuMep, UCK/TIOUMB U3 00pabOTKN CTPOKU, KOTOPBIE O/DKHBI YA TUThCS
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O[fIHaKO He CTOMUT 3/10yNnoTPe6NATb TpurrepaMun. Tpurrepbl cpadbatbiBaoT
HesIBHO, UTO CU/IbHO 3aTPYAHSIET NOHMMAaHWe NOTVKN PaboThbl U KpaiiHe
YCNOXHSIET NOAAEPXKKY NPUNOXeHWs. MonbITKM peann3oBaTb CNOXHYH
NOTUKY Ha Tpurrepax 06bI4YHO 3aKaHYMBAKTCS NAYEBHO.

B HEKOTOpbIX CNyyasax BMECTO TPUITEPOB MOXHO MCMNO/b30BaTh
Bbluncndemble nonsa (GENERATED ALWAYS AS ... STORED). Takoe
peLLeHne — ecnn OHO NoaxoauT — ByaeT 3aBef,OMO MpoLLe 1 Npo3pavHee.

ECTb psif, TOHKOCTEl, CBSA3aHHbIX C TPUITEpamMu, KOTOpbIe Mbl CO3HATEIbHO
He paccMaTpuBaeM noApoGHO:

- NpaBuna BMANMOCTN N3MeHUYMBBLIX (volatile) chyHKUuiA B Tpurrepax
BEFORE ROW n INSTEAD OF ROW (He cTouT obpallarbcsa K Tabnuue,
nonarascb Ha NopsAoK, B KOTOPOM cpaboTatoT TpUrrepsbl);

- MOPAL0K BbI30BA HECKO/TLKUX TPUITEPOB, 06pabdaTbiBatoLnX 0O4HO M TO Xe
CO0bITME (He cTouT ycyryonaTtb 1 6e3 Toro HesiBHOe cpabaTbiBaHue
TPUIrepoB 3aBA3KOM Ha Noc/enoBare/ibHOCTb 06pPaboTKN);

- BO3MOXHOCTb 3aUMK/IMBaHNS B C/lyvae KackafHoro cpabarbiBaHus opyrmnx
TPUITEpPOB, KOTOPbIE, B CBOK O4Yepeb, MOTyT NPUBOANTL C HOBbIM
cpabaTtbiBaHUSIM @HHOTO TPUITEPA;

- BO3MOXHOCTb HapyLINTb OrpaHnyeHns LenocTHOCTH (Hanpumep, npu
NCK/TIOYEHNN N3 06pPabOoTKM CTPOKN, KOoTopas yaansetca ycnosnem ON
DELETE CASCADE, MOXeT 6bITb HapyLLUeHa CCbl/I04YHasA Le/I0CTHOCTD).

ECnn Bbl CTONKHY/IUCb C TEM, YTO 3TN TOHKOCTW BaXXHbl 418 BaLlero
NPUNOXEHNA — Cepbe3HO 3ayManTecs.



IIpuMepHI HCIIOJIL30BAaHUSI TPUITEPOB

TIpumep 1: coxpaHeHHEe UCTOPUU U3MEHEHUS CTPOK.

IlIycTs ecTh Tabnulla, comepskallasi akTyalbHble JaHHbBIE. 3aada COCTOUT B TOM, YTOOH! B OTHEJIbHOUN TabIuile COXPaHITh
BCIO UCTOPHUIO U3MEHEHUs CTPOK OCHOBHOM TaGIHIIEL.

Honnep}KKy PICTOpI/I‘-IeCKOfI Ta6J'II/I].II:I MOXKHO OBIJTO OBI BO3JIOKUTH Ha IIPUIOKEHKWEe, HO TOIr'Ja BeJIMKa BEPOsATHOCTH, YTO B
KaKHX-TO ClIy4dasiX u3-3a oIIn6oK HUCTOpHUA HE 6yI[eT COXPaHATBCA. HOSTOMy penmM 3agavdy C IIOMOIIBIO TPUTITEPOB.

OcHoBHas Tabauna:

=> CREATE TABLE coins(
face_value numeric,
name text

)i
CREATE TABLE

MBI paccuuTEIBaeM, 4TO Ha3BaHUe UCTOPUUECKOM TabnIuIlbl 06pa3yeTcst OT Ha3BaHUs OCHOBHOU moOaBnenueM «_ history».
CHayvaia co3gaeM KJI0OH OCHOBHOM TaGIIMITHL.. .

=> CREATE TABLE coins_history(LIKE coins);
CREATE TABLE
..M 3aTeM 06aBJIsieM CTOJOLbl «AeHCTBUTEILHO C» U «eMCTBUTEIILHO I10»:

=> ALTER TABLE coins_history
ADD start_date timestamp,
ADD end_date timestamp;

ALTER TABLE
OpHa TpurrepHas QyHKIUs OyaeT BCTaBJIATh HOBYIO HCTOPUYECKYIO CTPOKY C OTKPHITHIM MHTEpPBaIOM OeHCTBUS:

=> CREATE OR REPLACE FUNCTION history_insert() RETURNS trigger
AS $$
BEGIN
EXECUTE format(
"INSERT INTO %I SELECT ($1).*, current_timestamp, NULL',
TG_TABLE_NAME||'_history'
) USING NEW;

RETURN NEW;
END;
$$ LANGUAGE plpgsql;

CREATE FUNCTION
Ipyras dyaknus OymeT 3aKpEIBaTh WHTEPBAJ JeHCTBUS HCTOPUYECKON CTPOKH:

=> CREATE OR REPLACE FUNCTION history_delete() RETURNS trigger
AS $$
BEGIN
EXECUTE format(
'UPDATE %I SET end_date = current_timestamp WHERE face_value = $1 AND end_date IS NULL',
TG_TABLE_NAME| | '_history"
) USING OLD.face_value;

RETURN OLD;
END;
$$ LANGUAGE plpgsql;

CREATE FUNCTION

Tenepb CO3gaguM TPUITEPHL. BaxxHble MOMEHTHI:

e OOGHOBNIEHMEe TPAKTyeTCs KakK yhaleHHe U 3aTEM BCTaBKa; 3[IeCh BaKeH IIOPSAO0K, B KOTOPOM CpaboTaloT TPUITEPHI (110
andaBuTy).

e Current timestamp Bo3BpamaeT BpeMs Hadajla TPAaH3aKINU, I03TOMY IIpu 00HOBIeHnu start date ogHOU CTpoKU
Oymet paBeH end date mpyroii.

e Hcmonb3oBanue AFTER-TpurrepoB mo3sosseT u3bexkath mpobiem ¢ INSERT ... ON CONFLICT u moTeHIHaIbHEIMI
KOHGIUKTAMHU C OPYTUMH TPUTTEPaMH, KOTOPHe MOTYT CYIIIeCTBOBATh Ha OCHOBHOU Tabuie.

=> CREATE TRIGGER coins_history_insert
AFTER INSERT OR UPDATE ON coins
FOR EACH ROW EXECUTE FUNCTION history_insert();

CREATE TRIGGER



=> CREATE TRIGGER coins_history_delete
AFTER UPDATE OR DELETE ON coins
FOR EACH ROW EXECUTE FUNCTION history_delete();

CREATE TRIGGER

IIpoBepuM paboTy TPUTTEPOB.

=> INSERT INTO coins VALUES (0.25, 'Monywka'), (3, 'AnTbiH');
INSERT 0 2

=> UPDATE coins SET name = '3 koneiiku' WHERE face_value = 3;
UPDATE 1

=> INSERT INTO coins VALUES (5, '5 koneek');

INSERT 0 1

=> DELETE FROM coins WHERE face_value = 0.25;

DELETE 1

=> SELECT * FROM coins;

face value | name
____________ Fem e e e e e oo
3 | 3 konemnkwu
5 | 5 koneek
(2 rows)

B ncropuyeckoi Tabnulie XpaHUTCS BCS HCTOPHS U3MEHEHUH:
=> SELECT * FROM coins_history ORDER BY face_value, start_date;

start date | end date

|
+
0.25 | Monywka | 2022-12-16 21:12:45.645249 | 2022-12-16 21:12:50.791986
3 | AnThiH | 2022-12-16 21:12:45.645249 | 2022-12-16 21:12:47.724386
3 | 3 koneitku | 2022-12-16 21:12:47.724386 |
5 | 5 koneek | 2022-12-16 21:12:48.756569 |

(4 rows)

U Temeps IO HE¥ MOXKHO BOCCTAHOBUTH COCTOSIHHE HA JII000M MOMEHT BPEMEHH (9TO HaloMuHaeT paboTy MexaHu3Ma
MVCC). Hanpumep, Ha caMOe HadaJso:

=> \set d '2022-12-16 21:12:45.699279+03'

=> SELECT face_value, name

FROM coins_history

WHERE start_date <= :'d' AND (end_date IS NULL OR :'d' < end_date)
ORDER BY face_value;

face value | name
____________ Fomm e e e e -
0.25 | Monyuwka
3 | AnTbiH
(2 rows)

IIpuMepHI HCNIOJIL30BAaHUSI TPHITEPOB

IIpumep 2: 06HOBIsIEMOE IIPELCTABIIEHNE.
ITIycTs uMeIoTCs oBe TaOIUIB: adPOIOPTEL U PEUCH:

=> CREATE TABLE airports(
code char(3) PRIMARY KEY,
name text NOT NULL

)i

CREATE TABLE

=> INSERT INTO airports VALUES

('SV0', 'MockBa. llepemeTbeBo'),
('LED', 'CaHkT-NeTtepbypr. MynkoBo'),
('TOF', 'Tomck. boraweBo');

INSERT 0 3



=> CREATE TABLE flights(
id integer PRIMARY KEY GENERATED ALWAYS AS IDENTITY,
airport_from char(3) NOT NULL REFERENCES airports(code),
airport_to char(3) NOT NULL REFERENCES airports(code),
UNIQUE (airport_from, airport_to)

)i

CREATE TABLE

=> INSERT INTO flights(airport_from, airport_to) VALUES
('SvVo','LED');

INSERT 0 1
st ymo6CTBa MOKHO OIIPefleNIUTh IpefiCTaBlIeHue:

=> CREATE VIEW flights_v AS
SELECT id,
(SELECT name
FROM airports
WHERE code = airport_from) airport_from,
(SELECT name
FROM airports
WHERE code = airport_to) airport_to
FROM flights;

CREATE VIEW
=> SELECT * FROM flights_v;

id | airport_from | airport_to
e i

1 | MockBa. llepeMetbeBo | CaHkT-lMeTepbypr. Mynkoso
(1 row)

Ho Ttakoe npencraBneHue He OOIyCKaeT U3MeHeHUul. HanpuMep, He IOIy4YUTCS U3MEHUTD IYHKT Ha3Ha4YeHUs TaKUM
o6pa3zom:

=> UPDATE flights_v
SET airport_to = 'Tomck. Boraweso'
WHERE id = 1;

ERROR: cannot update column "airport to" of view "flights v"
DETAIL: View columns that are not columns of their base relation are not updatable.

OnHaKO MBI MOXKEM OIPENeNIUTh TPUrTep. TpurrepHast GyHKIUS MOXKET BRITJISAETh, HallpUMep, Tak (OJis KpaTKOCTH
o6pabaThiBaeM TOJIBKO a9pOIOPT Ha3HAYEHUsI, HO He COCTABUT TPYHAa KOOABUThH U a9POIOPT BHUIETA):

=> CREATE OR REPLACE FUNCTION flights_v_update() RETURNS trigger
AS $$
DECLARE
code_to char(3);
BEGIN
BEGIN
SELECT code INTO STRICT code_to
FROM airports
WHERE name = NEW.airport_to;
EXCEPTION
WHEN no_data_found THEN
RAISE EXCEPTION 'Asponopt % otcytcTtByeT', NEW.airport_to;
END;
UPDATE flights
SET airport_to = code_to
WHERE id = OLD.id; -- u3meHeHue id urHopupyem
RETURN NEW;
END;
$$ LANGUAGE plpgsql;

CREATE FUNCTION
W cam Tpurrep:

=> CREATE TRIGGER flights_v_upd_trigger
INSTEAD OF UPDATE ON flights_v
FOR EACH ROW EXECUTE FUNCTION flights_v_update();

CREATE TRIGGER
ITpoBepuM:

=> UPDATE flights_v
SET airport_to = 'Tomck. Boraweso'
WHERE id = 1;



UPDATE 1
=> SELECT * FROM flights_v;

id | airport from | airport to
O L
1 | Mocksa. llepeMeTbeBo | Tomck. boraweso
(1 row)

ITonbITKa U3MEHHUTH a3PONOPT Ha OTCYTCTBYIOIINI B TabuLe:

=> UPDATE flights_v
SET airport_to = 'WxHo-CaxanuHck. XomyToBO'
WHERE id = 1;

ERROR: A3ponopt l0xHO-CaxanuMHCK. XOMyTOBO OTCYTCTBYyeT

CONTEXT: PL/pgSQL function flights v update() line 11 at

RAISE



o)) PROFESSIONAL

CoObITUNHbLIE TPUTTEpPb Pos{gres

COOBITUIHBIN TPUTTED
TIOXOK Ha OOBIYHBIN «TaOIMUHBINA» TPUTTEP, HO IPYTON OOBEKT
TpurrepHasi GyHKLMS

cornanieHye: QyHKLMS He IPUHUMAaeT rapameTphl,
BO3BpalljaeT 3HaueHHe TICeB0THUIA event_trigger

OJIA TIOJTyUeHHKA KOHTeKCTa C/IY>KaT CIlelikda/IbHbIe CI)YHKL[I/II/I

CoObITHs
DDL_COMMAND_START riepe/i BbINIOJITHEHUEM KOMaH/bl
DDL_COMMAND_END T10CJIe BBITIO/JTHEeHUS KOMaH/IbI
TABLE_REWRITE riepe/| repe3arvchbio TabIULIbI
SQL_DROP rocsie yaaaeHust 00 beKTOB
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CoO6bITUHbIE TPUITEPbLI — MO CYTU TE Xe TPUITepbl, HO cpabaTbiBalOT OHY
He Ha DML-, a Ha DDL-onepauun (CREATE, ALTER, DROP, COMMENT,
GRANT, REVOKE).

Takve Tpurrepbl SABNSIOTCA HE MHCTPYMEHTOM pa3paboTKy NPUIOXEHW,
a ckopee cnyxar ans pelleHns 3agady agM1uHUCTPUpoBaHus. MNoatomy
3/1eCb Mbl YNOMVUHAEM WX TO/IbKO A1 NOTHOTbI KAPTWHbI U PACCMOTPUM
TONbKO NPOCTOI NpuMep.

https://postgrespro.ru/docs/postgresqgl/12/event-trigger-definition

https://postgrespro.ru/docs/postaresqgl/12/event-trigger-matrix
https://postgrespro.ru/docs/postgresql/12/sqgl-createeventtrigger
https://postgrespro.ru/docs/postgresql/12/functions-event-triggers




Tpurrepsl COOBITHH

IIpumep Tpurrepa st coositust ddl command end, KoTopoe COOTBETCTBYET 3aBepinenuto DDL-onepariyu.
Co3manuM GYHKINIO, KOTOPAst OIKCHBAET KOHTEKCT BEI30Ba:

=> CREATE OR REPLACE FUNCTION describe_ddl() RETURNS event_trigger
AS $%
DECLARE
r record;
BEGIN
-- [Ina cobbiTus ddl_command_end KOHTEKCT Bbi30Ba B ChneuuanbHON GyHKUMM
FOR r IN SELECT * FROM pg_event_trigger_ddl_commands()
LOOP
RAISE NOTICE '%. tun: %, O0ID: %, umsa: % ',
r.command_tag, r.object_type, r.objid, r.object_identity;
END LOOP;
-- OyHKuMM Tpurrepa cobbiTUi He HYXHO BO3BpawWaTb 3HayeHue
END;
$$ LANGUAGE plpgsql;

CREATE FUNCTION
CawMm Tpurrep:

=> CREATE EVENT TRIGGER after_ddl
ON ddl_command_end EXECUTE FUNCTION describe_ddl();

CREATE EVENT TRIGGER
Co3maeM HOBYIO TabIuIly:
=> CREATE TABLE tl(id integer PRIMARY KEY GENERATED ALWAYS AS IDENTITY);

NOTICE: CREATE SEQUENCE. Ttun: sequence, 0ID: 16893, wumsa: public.tl id seq
NOTICE: CREATE TABLE. tun: table, 0ID: 16895, wma: public.tl

NOTICE: CREATE INDEX. tun: index, OID: 16898, wumsa: public.tl pkey
NOTICE: ALTER SEQUENCE. Ttun: sequence, 0ID: 16893, wumsa: public.tl id seq
CREATE TABLE

Co3paHue TabIuIBl MOXKET MOXKET IIPUBECTH K BEIIIOJTHEHUIO HECKOIBKUX KoMaHAa DDL, nmostomy yHKINS
pg_event trigger ddl commands Bo3BpaljaeT MHOXKECTBO CTPOK.
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Toru Posigres

Tpurrep — crioco6 oTpearpoBaTh Ha BO3HUKHOBEHHE COOBITHS

C 1oMOI1IbI0 TPUTTEPa MOYKHO OTMEHUTh OTepariuio,
W3MEHUTD ee Pe3y/bTaT WU BbITIOJIHUTD JOTIO/THUTE/IbHbIE
JeCTBUS

TpHrrep BBITIOJ/IHAETCA KaK YdCThb TPAH3dKLNH;
omubKa B TpUIrTepe IIpuBOAUT K OTKATY TPAdH3dKLIMHN

Ncnonb3oBanue TpurrepoB AFTER ROW u niepexofHbIX Tabsui]
yZopo)kaeT 00paboTKy

Bce xopol1110 B Mepy: C/I0)KHYIO JIOTUKY TPYAHO OT/Ia>KUBATh
13-3a HeSIBHOTO BBITIOJIHEHUSI TPUTTEPOB
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Mpaktuka L) Posigras

1. Co3patite Tpurrep, oOpabaTbiBaroIiii 0OHOBJ/IEHHE TTOJIS
onhand_qty nipesacraBnienus catalog_v.

[TpoBepsTe, uto B «Karanore» mosiBuiack BO3MOXHOCTb
3aKa3bIBaTh KHUTH.

2. ObecrieubTe BBINTO/HEHWE TPeOOBaHUS COTTIACOBAHHOCTH:
KOJTMUeCTBO KHUT Ha CKJIafie He MOKeT OBbITb OTPHUIAaTe/TbHBIM
(He/sb3s1 KyIUTh KHUTY, KOTOPOU HET B HAJIMUUH).

BHuMare/IbHO pOBepbTe NMPaBUWILHOCTL peasr3aliuu, yUuThiBas,
YTO C TIPUWIOYK€HHEM MOT'YT O[HOBPEMEHHO paboTaTh HeCKObKO
T10/1b30BaTeJIeH.
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2. MoxeT nokasarbCs, 4TO goctaro4yHo co3garb AFTER-Tpurrep Ha Tabnuue
operations, nogcunTbiBaloLWmin cymmy gty change. OgHako Ha ypoBHe
n3onsaumm Read Committed, ¢ KoTopbiM paboTtaeT npunoxeHne «KHWXHbIN
MarasuH», Ham npuaeTca 6/10kMpoBaTb Tabnmuy operations B 3KCK/1H03MBHOM
pexnme — nHaye BO3MOXHbI CLeHapumn, Npu KOTOPbIX Takaa npoBepka He
cpaboTaer.

Jlydwie noctynutb cneayowmm obpasom: Aob6asnTb B Tabnuuy books none
onhand_qty un co3gaTtb Tpurrep, U3MeHsALWWIA 3TO Nose Npu N3MeHeHum
Tabnvubl operations (To ecTb, dakTUYeCKH, BbIMOMHUTL AEHOPMa/IM3aLnio
AaHHbIX). Ha none onhand_qty Tenepb MOXHO HaJTIOXUTb OrpaHnyeHne
CHECK, peanusytouiee TpeboBaHne coriacoBaHHOCTU. A pyHKLNA
onhand_qty(), KOTopyto Mbl cO3gaBa/in paHee, 60/blle He HYXHa.

Ocob60e BHMMaHMe Haao yaenuTb HavyasibHOM yCTaHOBKe 3HaYeHus,
yunTbIiBasi, YTO OAHOBPEMEHHO C BbINO/IHEHMEM HaLUMX onepauunii B cucteme
MOryT paboTaTb NoJib30BaTESN.



1. Tpurrep ajisi OOHOB/IEHHMsI KaTajiora

=> CREATE OR REPLACE FUNCTION update_catalog() RETURNS trigger

AS $$

BEGIN
INSERT INTO operations(book_id, qty_change) VALUES

(OLD.book_id, NEW.onhand_qty - coalesce(OLD.onhand_qty,0));

RETURN NEW;

END;

$$ VOLATILE LANGUAGE plpgsql;

CREATE FUNCTION

=> CREATE TRIGGER update_catalog_trigger
INSTEAD OF UPDATE ON catalog_v

FOR EACH ROW

EXECUTE FUNCTION update_catalog();

CREATE TRIGGER

2. [IpoBepKka KoIu4YeCTBa KHUT

Ilo6aBnsieM K TabIuIle KHUT II0JIe HaJIM49HOro KonudecTtsa. (o Bepcun 11 BazkHO GBUIO yYUTHIBATH, YTO YKa3aHUE
upemioxeHus DEFAULT BEI3EIBAJIO ITEPE3aNKUCh BCEX CTPOK TaOIUIE, yoepKuBas OJIOKHPOBKY.)

=> ALTER TABLE books ADD COLUMN onhand_qty integer;
ALTER TABLE

Tpurrepras ¢yskius mist AFTER-Tpurrepa Ha BCTaBKy It OOHOBJIEHHS KOJIMYeCTBa (IIpeArosaraeM, 4To mnojie
onhand (ty He MOXKeT OBITH IIYCTHIM):

=> CREATE OR REPLACE FUNCTION update_onhand_qty() RETURNS trigger
AS $$
BEGIN
UPDATE books
SET onhand_qty = onhand_qty + NEW.qty_change
WHERE book_id = NEW.book_id;
RETURN NULL;
END;
$$ VOLATILE LANGUAGE plpgsql;

CREATE FUNCTION

[anslle BCe IPOUCXOAUT BHYTPU TPaH3aKIIUH.
=> BEGIN;

BEGIN

BrokupyeMm omnepanuu Ha BpeMs TpaH3aKIIUU:
=> LOCK TABLE operations;

LOCK TABLE

HauanbHOE 3amoHeHue:

=> UPDATE books b

SET onhand_qty = (
SELECT coalesce(sum(qty_change),0)
FROM operations o
WHERE o.book_id = b.book_id

);

UPDATE 6

Teneps, KOTfa IoJie 3al0JIHEHO, 3a/iaeM OrPaHUYeHU:

=> ALTER TABLE books ALTER COLUMN onhand_qty SET DEFAULT 0;
ALTER TABLE

=> ALTER TABLE books ALTER COLUMN onhand_qty SET NOT NULL;
ALTER TABLE

=> ALTER TABLE books ADD CHECK(onhand_qty >= 0);

ALTER TABLE



Co3pmaeM TpUITEp:

=> CREATE TRIGGER update_onhand_qty_trigger
AFTER INSERT ON operations

FOR EACH ROW

EXECUTE FUNCTION update_onhand_qty();

CREATE TRIGGER
T'otoBo.

=> COMMIT;
COMMIT

Temneps books.onhand qty o6HOBnsIETCS, HO TpencTaBieHue catalog v mo-npezxHeMy BHI3BIBaeT QYHKIUIO I IOACYETA
Konu4ecTBa. X0Th B KICXOOHOM 3aIpoce oOpalneHue K GYHKIUNA CHHTAKCUYECKU He OTIMYAeTCsI OT 00PAIeHuUs K [IOJII0,
3amnpoc OB 3alIOMHEH B IPYTOM BUE:

=> \d+ catalog_v

View "bookstore.catalog v"

Column |  Type | Collation | Nullable | Default | Storage | Description
-------------- R i e R it R e
book_id | integer | | | | plain
title | text | | | | extended |
onhand gty | integer | | | | plain
display name | text | | | | extended |
authors | text | | | | extended |

View definition:
SELECT b.book id,
b.title,
onhand qty(b.*) AS onhand qty,
book name(b.book id, b.title) AS display name,
authors(b.*) AS authors
FROM books b
ORDER BY (book name(b.book id, b.title));
Triggers:
update catalog trigger INSTEAD OF UPDATE ON catalog v FOR EACH ROW EXECUTE FUNCTION update catalog()

HepecosnaﬂHM nopencraBjieHue:

=> CREATE OR REPLACE VIEW catalog_v AS
SELECT b.book_id,
b.title,
b.onhand_qty,
book_name(b.book_id, b.title) AS display_name,
b.authors
FROM  books b
ORDER BY display_name;

CREATE VIEW

Tenepb QyHKINIO MOKHO YOATUTD.

=> DROP FUNCTION onhand_qty(books);

DROP FUNCTION

He6ombIrast mpoBepKa:

=> SELECT * FROM catalog_v WHERE book_id = 1 \gx

<] RECORD 1 Ja-ecmmmmommmmcmcmmce oo e e ceeeee

book id | 1

title | Cka3ska o uape CanTtaHe

onhand_qty | 19

display name | Cka3ka o uape Cantane. MNywkuH A. C.
authors | NywkuH AnekcaHpp Cepreesuy

=> INSERT INTO operations(book_id, qty_change) VALUES (1,+10);
INSERT 0 1

=> SELECT * FROM catalog_v WHERE book_id = 1 \gx

[ RECORD 1 JH------cmmmmmmmi e
book_id | 1

title | Cka3ka o uape CantaHe

onhand_qty | 29

display name | Cka3ka o uape CantaHe. MywkuH A. C.
authors | NywkuH AnekcaHpp Cepreesuy



HekoppeKTHEBIE OIepanuy 0OPbIBAIOTCS:
=> INSERT INTO operations(book_id, qty_change) VALUES (1,-100);

ERROR: new row for relation "books" violates check constraint "books onhand qty check"
DETAIL: Failing row contains (1, Cka3ka o uape CantaHe, -71).
CONTEXT: SQL statement "UPDATE books
SET onhand qty = onhand gty + NEW.qty change
WHERE book id = NEW.book id"
PL/pgSQL function update onhand qty() line 3 at SQL statement
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[1pakTuka Pos{gres

1. Hamummmre Tpurrep, yBeJMUMBaOIIMA CYETUYHK (T10/1€ version)
Ha eIMHULLY TIpU KaXKZ,0M U3MeHeHUU CTPOKU. [1pu BcTaBke
HOBOW CTPOKU CYETUMK JI0/DKEH YCTaHaB/IUBATbCS B eJUHMULLY.
[TpoBepbTe MPaBUILHOCTH PabOTHI.

2. Jlanbl Tabmumiib 3aka3oB (orders) u cTpok 3aka3oB (lines).
TpebyeTcst BLITIOTHUTD JIEHOPMa/IA3aI|Ui0: aBTOMATHUeCKA
OOHOBJIATHL CYMMY 3aKa3a B Tabsuile orders rpu W3MeHeHU!
CTPOK B 3aKase.

Co3paiiTe HeoOX0MMbIe TPUTTEPHI C UCTIOTH30BaHUEM
repexo/IHbIX Tab/uI] /71T MUHUMU3AIUK oTiepaliiii 00HOB/IEHUSI.
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2. Ins co3pgaHns Tabnuy, UCNosb3yiTe KoMaHIbl:

CREATE TABLE orders (
id int PRIMARY KEY,
total_amount numeric(20,2) NOT NULL DEFAULT O

);

CREATE TABLE lines (
id int PRIMARY KEY GENERATED ALWAYS AS IDENTITY,
order_id int NOT NULL REFERENCES orders(id),
amount numeric(20,2) NOT NULL

),

Ctonbel orders.total_amount 4O/MKEH aBTOMATUYECKN BbIYUCIATLCA Kak
CyMMa 3HadyeHuin ctonbua lines.amount Bcex CTPOK, OTHOCALLMXCS K
COOTBETCTBYIOLLIEMY 3aKaay.



1. CdyeTyuK HOMEepa BepCHH

=> CREATE DATABASE plpgsql_triggers;

CREATE DATABASE

=> \c plpgsql_triggers

You are now connected to database "plpgsql triggers" as user "student".
Tabnuna:

=> CREATE TABLE t(
id integer PRIMARY KEY GENERATED ALWAYS AS IDENTITY,
s text,
version integer

)i

CREATE TABLE
TpurrepHas GyHKIUS:

=> CREATE OR REPLACE FUNCTION inc_version() RETURNS trigger
AS $$
BEGIN
IF TG_OP = 'INSERT' THEN
NEW.version := 1;
ELSE
NEW.version := OLD.version + 1;
END IF;
RETURN NEW;
END;
$$ LANGUAGE plpgsql;

CREATE FUNCTION
Tpurrep:

=> CREATE TRIGGER t_inc_version
BEFORE INSERT OR UPDATE ON t
FOR EACH ROW EXECUTE FUNCTION inc_version();

CREATE TRIGGER

IIpoBepsiem:

=> INSERT INTO t(s) VALUES ('Pa3');
INSERT 0 1

=> SELECT * FROM t;

id | s | version

fBHOE yKa3aHUe version UrHOPUpPyeTCs:
=> INSERT INTO t(s,version) VALUES ('[ea',42);
INSERT 0 1

=> SELECT * FROM t;

id | s | version
e e
1| Pa3 | 1
2 | fBa | 1
(2 rows)
H3MeHeHue:

=> UPDATE t SET s = lower(s) WHERE id = 1;
UPDATE 1

=> SELECT * FROM t;



id | s | version
i .
2 | fBa | 1
1| pa3 | 2
(2 rows)

sIBHOE yKa3aHWe TaKKe UTHOPUPYETCS:
=> UPDATE t SET s = lower(s), version = 42 WHERE id = 2;
UPDATE 1

=> SELECT * FROM t;

id | s | version
i .
1 | pa3 | 2
2 | pBa | 2
(2 rows)

2. ABTOMaTH4Y9eCKoOe BhIYHC/ICeHHEe 00mIel CyMMBbI 3aKa30B

Co3smaeM TaGIUITHL YIIPOIIEHHON CTPYKTYPHI, JOCTAaTOYHOM [JIsT TEeMOHCTPALIMH:

=> CREATE TABLE orders (

id integer PRIMARY KEY,

total_amount numeric(20,2) NOT NULL DEFAULT 0
)i

CREATE TABLE

=> CREATE TABLE lines (
id integer PRIMARY KEY GENERATED ALWAYS AS IDENTITY,
order_id integer NOT NULL REFERENCES orders(id),
amount numeric(20,2) NOT NULL

)i

CREATE TABLE
Co3maeM TPUTTEPHYIO QYHKIIUIO U TPUTTEDP AJIst 06pabOTKY BCTABKHU:

=> CREATE FUNCTION total_amount_ins() RETURNS trigger
AS $$
BEGIN
WITH 1(order_id, total_amount) AS (
SELECT order_id, sum(amount)
FROM new_table
GROUP BY order_id
)
UPDATE orders o
SET total_amount = o.total_amount + 1.total_amount
FROM 1
WHERE o.id = l.order_id;
RETURN NULL;
END;
$$ LANGUAGE plpgsql;

CREATE FUNCTION

IIpexnnoxenve FROM B komanne UPDATE 1mo3BoJisieT COEIUHUTE Orders ¢ mog3anpocoM II0 IEPEXOIHON Tabiulle u
KCII0JIb30BATh CTOJIOIEI II03aIIPOCA [IJIsI BRIYUCIIEHUSI 3HAUEHUS.

=> CREATE TRIGGER lines_total_amount_ins
AFTER INSERT ON lines
REFERENCING
NEW TABLE AS new_table
FOR EACH STATEMENT
EXECUTE FUNCTION total_amount_ins();

CREATE TRIGGER

OYHKIMS U TPUTTEP AJ1s1 06paboTKYU 0OHOBJIEHUS:



=> CREATE FUNCTION total_amount_upd() RETURNS trigger
AS $%
BEGIN
WITH 1_tmp(order_id, amount) AS (
SELECT order_id, amount FROM new_table
UNION ALL
SELECT order_id, -amount FROM old_table
), l(order_id, total_amount) AS (

SELECT order_id, sum(amount)
FROM 1_tmp
GROUP BY order_id
HAVING sum(amount) <> 0
)
UPDATE orders o
SET total_amount = o.total_amount + 1.total_amount
FROM 1
WHERE o.id = l.order_id;
RETURN NULL;
END;
$$ LANGUAGE plpgsql;

CREATE FUNCTION
Ycnosue HAVING 103BOISIET IPOITYCKATh U3MEHEHUsI, He BIUSIONIMEe Ha 00y CyMMy 3aKa3sa.

=> CREATE TRIGGER lines_total_amount_upd
AFTER UPDATE ON lines
REFERENCING
OLD TABLE AS old_table
NEW TABLE AS new_table
FOR EACH STATEMENT
EXECUTE FUNCTION total_amount_upd();

CREATE TRIGGER
OYHKIHS U TPUTTEP IJisi 06PaGOTKY yOAIeHHs:

=> CREATE FUNCTION total_amount_del() RETURNS trigger
AS $$
BEGIN
WITH 1(order_id, total_amount) AS (
SELECT order_id, -sum(amount)
FROM old_table
GROUP BY order_id
)
UPDATE orders o
SET total_amount = o.total_amount + 1.total_amount
FROM 1
WHERE o.id = l.order_id;
RETURN NULL;
END;
$$ LANGUAGE plpgsql;

CREATE FUNCTION

=> CREATE TRIGGER lines_total_amount_del
AFTER DELETE ON lines
REFERENCING
OLD TABLE AS old_table
FOR EACH STATEMENT
EXECUTE FUNCTION total_amount_del();

CREATE TRIGGER

Octarsncsa HeoxBayeHHBIM onepaTop TRUNCATE. OpHako TpUrrep AJjisi 3TOT0 ollepaTopa He MOXKET UCIO0Ib30BaTh
nepexonHbie Tabmuilkl. Ho MbI 3HaeM, uTo mocse BeinonHeHuss TRUNCATE B lines He ocTaHeTCsI CTPOK, 3HAYUT MOIKHO
0OHYJIUTH CYMMEI BCEX 3aKa30B.

=> CREATE FUNCTION total_amount_truncate() RETURNS trigger
AS $$
BEGIN
UPDATE orders SET total_amount = 0;
RETURN NULL;
END;
$$ LANGUAGE plpgsql;

CREATE FUNCTION

=> CREATE TRIGGER lines_total_amount_truncate
AFTER TRUNCATE ON lines

FOR EACH STATEMENT

EXECUTE FUNCTION total_amount_truncate();



CREATE TRIGGER

ITOIOTHUTENIBPHO HY2KHO 3alIPETUTh U3MEHSTh 3HaueHue total amount Bpy4YHyI0, HO 3TO 3afiaya peulaeTcss He TPUITepaMu.
IIpoBepsieMm paborty.

IMoGaBunu gBa HOBBIX 3aKa3a 0€3 CTPOK:

=> INSERT INTO orders VALUES (1), (2);

INSERT 0 2

=> SELECT * FROM orders ORDER BY id;

id | total amount
TSy S
1| 0.00
2 | 0.00
(2 rows)

oGaBuau CTPOKH B 3aKa3hl:

=> INSERT INTO lines (order_id, amount) VALUES
(1,100), (1,100), (2,500), (2,500);

INSERT 0 4

=> SELECT * FROM lines;

id | order_id | amount
R L e L
1| 1 | 100.00
2 | 1 | 100.00
3| 2 | 500.00
4 | 2 | 500.00
(4 rows)

=> SELECT * FROM orders ORDER BY id;

id | total_amount

1| 200.00
2 | 1000.00
(2 rows)

YOBOMIN CYMMBI BCEX CTPOK BCEX 3aKa30B:

=> UPDATE lines SET amount = amount * 2;
UPDATE 4

=> SELECT * FROM orders ORDER BY id;

id | total_amount

2 | 2000.00
(2 rows)

Y@anuM ogHy CTPOKY IIepBOTO 3aKasa:

=> DELETE FROM lines WHERE id = 1;
DELETE 1

=> SELECT * FROM orders ORDER BY id;

id | total_amount

1| 200.00
2 | 2000.00
(2 rows)

OnycTomuM TabJInuIly CTPOK:
=> TRUNCATE lines;
TRUNCATE TABLE

=> SELECT * FROM orders ORDER BY id;



id | total amount
TSy S
1| 0.00
2 | 0.00
(2 rows)



