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Parser Changes

src/backend/parser/gram.y, circa line 2521:

1 CreateTrigStmt :
2 CREATE TRIGGER name
3 TriggerActionTime TriggerEvents ON
4 qua l i f i ed name TriggerForSpec TriggerWhen EXECUTE PROCEDURE
5 func name ’ ( ’ TriggerFuncArgs ’ ) ’
6 {
7 CreateTrigStmt ∗n = makeNode ( CreateTrigStmt ) ;
8 n−>tr igname = $3 ;
9 n−>r e l a t i o n = $8 ;

10 n−>funcname = $13 ;
11 n−>args = $15 ;
12 n−>be f o r e = $5 ;
13 n−>row = $9 ;
14 memcpy(n−>act ions , $6 , 4 ) ;
15 n−>i s c o n s t r a i n t = FALSE;
16 n−>d e f e r r a b l e = FALSE;
17 n−>i n i t d e f e r r e d = FALSE;
18 n−>c o n s t r r e l = NULL;
19 n−>when = $10 ;
20 n−>r t ab l e = NIL ;
21 $$ = (Node ∗)n ;
22 }
23 ;
24

25

26 TriggerWhen :
27 WHEN ’ ( ’ a expr ’ ) ’ { $$ = $3 ; }
28 | /∗EMPTY∗/ { $$ = NULL; }
29 ;
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Node changes

src/include/nodes/parsenodes.h circa line 1148:

1 /∗ −−−−−−−−−−−−−−−−−−−−−−
2 ∗ Create /Drop TRIGGER Statements
3 ∗ −−−−−−−−−−−−−−−−−−−−−−
4 ∗/
5

6 typede f s t r u c t CreateTrigStmt
7 {
8 NodeTag type ;
9 char ∗ tr igname ; /∗ TRIGGER’ s name ∗/

10 RangeVar ∗ r e l a t i o n ; /∗ r e l a t i o n t r i g g e r i s on ∗/
11 L i s t ∗ funcname ; /∗ qual . name o f func t i on to c a l l ∗/
12 L i s t ∗ args ; /∗ l i s t o f ( T Str ing ) Values or NIL ∗/
13 bool be f o r e ; /∗ BEFORE/AFTER ∗/
14 bool row ; /∗ ROW/STATEMENT ∗/
15 char a c t i on s [ 4 ] ; /∗ 1 to 3 o f ’ i ’ , ’u ’ , ’d ’ , + t r a i l i n g \0 ∗/
16

17 /∗ The f o l l ow i ng are used f o r r e f e r e n t i a l ∗/
18 /∗ i n t e g r i t y c on s t r a i n t t r i g g e r s ∗/
19 bool i s c o n s t r a i n t ; /∗ This i s an RI t r i g g e r ∗/
20 bool d e f e r r a b l e ; /∗ [NOT] DEFERRABLE ∗/
21 bool i n i t d e f e r r e d ; /∗ INITIALLY {DEFERRED|IMMEDIATE} ∗/
22 RangeVar ∗ c o n s t r r e l ; /∗ oppos i t e r e l a t i o n ∗/
23 Node ∗when ; /∗ WHEN c lau s e qual ∗/
24 L i s t ∗ r t ab l e ; /∗ range tab l e f o r i n t e r p r e t i n g WHEN expr ∗/
25 } CreateTrigStmt ;

src/backend/nodes/copyfuncs.c circa line 2428:

1 s t a t i c CreateTrigStmt ∗
2 copyCreateTrigStmt ( CreateTrigStmt ∗ from )
3 {
4 CreateTrigStmt ∗newnode = makeNode ( CreateTrigStmt ) ;
5

6 COPY STRING FIELD( trigname ) ;
7 COPY NODE FIELD( r e l a t i o n ) ;
8 COPY NODE FIELD( funcname ) ;
9 COPY NODE FIELD( args ) ;

10 COPY SCALAR FIELD( be f o r e ) ;
11 COPY SCALAR FIELD( row ) ;
12 s t r cpy ( newnode−>act ions , from−>a c t i on s ) ; /∗ in−l i n e s t r i n g f i e l d ∗/
13 COPY SCALAR FIELD( i s c o n s t r a i n t ) ;
14 COPY SCALAR FIELD( d e f e r r a b l e ) ;
15 COPY SCALAR FIELD( i n i t d e f e r r e d ) ;
16 COPY NODE FIELD( c o n s t r r e l ) ;
17 COPY NODE FIELD(when ) ;
18 COPY NODE FIELD( r t ab l e ) ;
19

20 re turn newnode ;
21 }
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src/backend/nodes/equalfuncs.c circa line 1295:

1 s t a t i c bool
2 equalCreateTrigStmt ( CreateTrigStmt ∗a , CreateTrigStmt ∗b)
3 {
4 COMPARE STRING FIELD( trigname ) ;
5 COMPARE NODE FIELD( r e l a t i o n ) ;
6 COMPARE NODE FIELD( funcname ) ;
7 COMPARE NODE FIELD( args ) ;
8 COMPARE SCALAR FIELD( be f o r e ) ;
9 COMPARE SCALAR FIELD( row ) ;

10 i f ( strcmp (a−>act ions , b−>a c t i on s ) != 0) /∗ in−l i n e s t r i n g f i e l d ∗/
11 re turn f a l s e ;
12 COMPARE SCALAR FIELD( i s c o n s t r a i n t ) ;
13 COMPARE SCALAR FIELD( d e f e r r a b l e ) ;
14 COMPARE SCALAR FIELD( i n i t d e f e r r e d ) ;
15 COMPARE NODE FIELD( c o n s t r r e l ) ;
16 COMPARE NODE FIELD(when ) ;
17 COMPARE NODE FIELD( r t ab l e ) ;
18

19 re turn true ;
20 }

Trigger descriptor changes

src/include/utils/rel.h, circa line 68:

1 typede f s t r u c t TriggerDesc
2 {
3 /∗
4 ∗ Index data to i d e n t i f y which t r i g g e r s are which . S ince each t r i g g e r
5 ∗ can appear in more than one c l a s s , f o r each c l a s s we prov ide a l i s t o f
6 ∗ i n t e g e r indexes in to the t r i g g e r s array .
7 ∗/
8 #de f i n e TRIGGER NUM EVENT CLASSES 3
9

10 uint16 n be fo r e s ta t ement [TRIGGER NUM EVENT CLASSES ] ;
11 uint16 n be fo re row [TRIGGER NUM EVENT CLASSES ] ;
12 uint16 n a f t e r r ow [TRIGGER NUM EVENT CLASSES ] ;
13 uint16 n a f t e r s t a t emen t [TRIGGER NUM EVENT CLASSES ] ;
14 i n t ∗ t g be f o r e s t a t emen t [TRIGGER NUM EVENT CLASSES ] ;
15 i n t ∗ t g be f o r e r ow [TRIGGER NUM EVENT CLASSES ] ;
16 i n t ∗ t g a f t e r r ow [TRIGGER NUM EVENT CLASSES ] ;
17 i n t ∗ t g a f t e r s t a t emen t [TRIGGER NUM EVENT CLASSES ] ;
18

19 /∗ The ac tua l array o f t r i g g e r s i s here ∗/
20 Trigger ∗ t r i g g e r s ;
21 i n t numtr iggers ;
22 } TriggerDesc ;

src/include/utils/rel.h, circa line 45:
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1 /∗
2 ∗ Likewise , t h i s s t r u c t r e a l l y be longs to t r i g g e r . h , but f o r convenience
3 ∗ we put i t here .
4 ∗/
5 typede f s t r u c t Tr igger
6 {
7 Oid tgo id ; /∗ OID of t r i g g e r ( p g t r i g g e r row ) ∗/
8 /∗ Remaining f i e l d s are copied from pg t r i g g e r , s e e p g t r i g g e r . h ∗/
9 char ∗tgname ;

10 Oid t g f o i d ;
11 i n t16 tgtype ;
12 bool tgenabled ;
13 bool t g i s c o n s t r a i n t ;
14 Oid t g c o n s t r r e l i d ;
15 bool t g d e f e r r a b l e ;
16 bool t g i n i t d e f e r r e d ;
17 i n t16 tgnargs ;
18 i n t16 tgna t t r ;
19 i n t16 ∗ t g a t t r ;
20 char ∗∗ tga rg s ;
21 Node ∗when ;
22 } Trigger ;

Analysis Phase Changes

src/backend/parser/analyze.c, circa line 1861:

1 /∗
2 ∗ transformCreateTrigStmt −
3 ∗ transform a CREATE TRIGGER statement . Most o f the work we do i s
4 ∗ t rans forming the s ta tement ’ s WHEN clause , i f any .
5 ∗/
6 stat ic Query ∗
7 transformCreateTrigStmt ( ParseState ∗pstate , CreateTrigStmt ∗ stmt )
8 {
9 Query ∗qry ;

10 Relat ion r e l ;
11 RangeTblEntry ∗ o l d r t e ;
12 RangeTblEntry ∗newrte ;
13 int i ;
14

15 qry = makeNode (Query ) ;
16 qry−>commandType = CMD UTILITY;
17 qry−>u t i l i t yS tmt = (Node ∗) stmt ;
18

19 /∗ I f t h e r e ’ s no WHEN clause , we ’ re done . ∗/
20 i f ( ! stmt−>when)
21 return qry ;
22

23 /∗

4



24 ∗ Note t ha t we acqu i re and keep an e x c l u s i v e l o c k on the t a r g e t t a b l e
25 ∗ only i f t h e r e ’ s a WHEN c lau s e ; i f t h e r e ’ s no WHEN, we acqu i re the same
26 ∗ l o c k in CreateTrigger ( ) , so the e f f e c t shou ld be the same .
27 ∗/
28 r e l = heap openrv ( stmt−>r e l a t i on , AccessExclus iveLock ) ;
29

30 /∗
31 ∗ Setup RTEs fo r the NEW and OLD r e l a t i o n s in the main ps ta t e , f o r use
32 ∗ in pars ing the t r i g g e r q u a l i f i c a t i o n . We i n i t i a l l y add ”OLD” with RT
33 ∗ index 1 , and ”NEW” with RT index 2 , and then change them to use the
34 ∗ co r r e c t varnos be low .
35 ∗/
36 Assert ( pstate−>p r t ab l e == NIL) ;
37 o l d r t e = addRangeTableEntryForRelation ( pstate , r e l ,
38 makeAlias ( ”∗OLD∗” , NIL) ,
39 f a l s e , f a l s e ) ;
40 newrte = addRangeTableEntryForRelation ( pstate , r e l ,
41 makeAlias ( ”∗NEW∗” , NIL) ,
42 f a l s e , f a l s e ) ;
43

44 for ( i = 0 ; stmt−>a c t i on s [ i ] != ’ \0 ’ ; i++)
45 {
46 i f ( stmt−>a c t i on s [ i ] == ’d ’ | | stmt−>a c t i on s [ i ] == ’u ’ )
47 {
48 addRTEtoQuery ( pstate , o ld r t e , f a l s e , true , t rue ) ;
49 break ;
50 }
51 }
52

53 for ( i = 0 ; stmt−>a c t i on s [ i ] != ’ \0 ’ ; i++)
54 {
55 i f ( stmt−>a c t i on s [ i ] == ’ i ’ | | stmt−>a c t i on s [ i ] == ’u ’ )
56 {
57 addRTEtoQuery ( pstate , newrte , f a l s e , true , t rue ) ;
58 break ;
59 }
60 }
61

62 /∗ proces s WHEN c lau s e as though i t was a WHERE c lau s e ∗/
63 stmt−>when = transformWhereClause ( pstate , stmt−>when , ”WHEN” ) ;
64

65 i f ( l i s t l e n g t h ( pstate−>p r t ab l e ) != 2)
66 e r epo r t (ERROR,
67 ( e r r code (ERRCODE INVALID OBJECT DEFINITION) ,
68 errmsg ( ” t r i g g e r WHEN cond i t i on may not conta in ”
69 ” r e f e r e n c e s to other r e l a t i o n s ” ) ) ) ;
70

71 stmt−>r t ab l e = l i s t c o p y ( pstate−>p r t ab l e ) ;
72

73 /∗ agg r e ga t e s not a l l owed ∗/
74 i f ( pstate−>p hasAggs )
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75 e r epo r t (ERROR,
76 ( e r r code (ERRCODE GROUPING ERROR) ,
77 errmsg ( ” t r i g g e r WHEN cond i t i on may not conta in aggregate func t i on s ” ) )ց

→) ;
78

79 /∗ s u b s e l e c t s are not a l l owed e i t h e r , a t l e a s t f o r now ∗/
80 i f ( pstate−>p hasSubLinks )
81 e r epo r t (ERROR,
82 ( e r r code (ERRCODE INVALID OBJECT DEFINITION) ,
83 errmsg ( ” t r i g g e r WHEN cond i t i on may not conta in subque r i e s ” ) )ց

→) ;
84

85 /∗
86 ∗ Rewrite the WHEN expre s s i on to g i v e the r i g h t varno to the NEW and OLD
87 ∗ r e l a t i on s , so t ha t t h e s e r e l a t i o n s can be t r e a t e d s p e c i a l l y by the
88 ∗ execu tor .
89 ∗/
90 ChangeVarNodes ( stmt−>when , 1 , TRIG OLD VARNO, 0) ;
91 ChangeVarNodes ( stmt−>when , 2 , TRIG NEW VARNO, 0) ;
92

93 /∗ Close r e l a t i on , but keep the e x c l u s i v e l o c k ∗/
94 heap c l o s e ( r e l , NoLock ) ;
95

96 return qry ;
97 }

System Catalog Changes

src/include/catalog/pg trigger.h, circa line 51:

1 CATALOG( pg t r i g g e r , 2620 )
2 {
3 Oid t g r e l i d ; /∗ t r i g g e r e d r e l a t i o n ∗/
4 NameData tgname ; /∗ t r i g g e r ’ name ∗/
5 Oid t g f o i d ; /∗ OID of func t i on to be c a l l e d ∗/
6 i n t2 tgtype ; /∗ BEFORE/AFTER UPDATE/DELETE/INSERT
7 ∗ ROW/STATEMENT ∗/
8 bool tgenabled ; /∗ t r i g g e r i s enab led / d i s a b l e d ∗/
9 bool t g i s c o n s t r a i n t ; /∗ t r i g g e r i s a RI con s t r a i n t ∗/

10 NameData tgconstrname ; /∗ RI con s t r a i n t name ∗/
11 Oid t g c o n s t r r e l i d ; /∗ RI t a b l e o f f o r e i gn key d e f i n i t i o n ∗/
12 bool t g d e f e r r a b l e ; /∗ RI t r i g g e r i s d e f e r r a b l e ∗/
13 bool t g i n i t d e f e r r e d ; /∗ RI t r i g g e r i s d e f e r r ed i n i t i a l l y ∗/
14 i n t2 tgnargs ; /∗ # of ex t ra arguments in t g a r g s ∗/
15

16 /∗ VARIABLE LENGTH FIELDS: ∗/
17 i n t 2v e c t o r t g a t t r ; /∗ r e s e rved f o r column−s p e c i f i c t r i g g e r s ∗/
18 bytea tga rg s ; /∗ f i r s t \000 second \000 tgnargs \000 ∗/
19 t ex t tgqua l ; /∗ s t r i n g form of q u a l i f i c a t i o n c l au s e ∗/
20 } FormData pg tr igger ;
21
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22 /∗ . . . ∗/
23

24 /∗ −−−−−−−−−−−−−−−−
25 ∗ compi ler cons tan t s f o r p g t r i g g e r
26 ∗ −−−−−−−−−−−−−−−−
27 ∗/
28 #define Nat t s pg t r i g g e r 14
29 #define Anum pg t r i gge r tg r e l i d 1
30 #define Anum pg trigger tgname 2
31 #define Anum pg tr igge r tg fo id 3
32 #define Anum pg tr igger tgtype 4
33 #define Anum pg tr igger tgenabled 5
34 #define Anum pg t r i gg e r t g i s c on s t r a i n t 6
35 #define Anum pg tr igger tgconstrname 7
36 #define Anum pg t r i gg e r t g con s t r r e l i d 8
37 #define Anum pg t r i gge r tgde f e r rab l e 9
38 #define Anum pg t r i g g e r t g i n i td e f e r r ed 10
39 #define Anum pg tr igger tgnargs 11
40 #define Anum pg tr igger tgat t r 12
41 #define Anum pg tr igger tgargs 13
42 #define Anum pg tr igger tgqual 14

CREATE TRIGGER Changes

src/backend/commands/trigger.c, circa line 334, in CreateTrigger():

1 va lue s [ Anum pg tr igger tgqual − 1 ] = DirectFunct ionCal l1 ( t ext in ,
2 CStringGetDatum ( nodeToString ( stmt−>when) ) ) ;

Relation initialisation

src/backend/commands/trigger.c circa line 959 in RelationBuildTriggers()

1 /∗ ge t the t r i g g e r ’ s WHEN clause , i f any ∗/
2 tmp = heap ge ta t t r ( htup , Anum pg tr igger tgqual ,
3 Relat ionGetDescr ( t g r e l ) , &i s n u l l ) ;
4 Assert ( ! i s n u l l ) ;
5

6 when str = DatumGetCString ( DirectFunct ionCal l1 ( textout ,
7 PointerGetDatum (tmp) ) )ց

→ ;
8

9 /∗
10 ∗ XXX: we l e a k the node here because FreeTriggerDesc ( ) has no
11 ∗ a b i l i t y to do a deep f r e e o f a Node .
12 ∗
13 ∗ I d e a l l y , the Node would be crea t ed in i t s own con t ex t which
14 ∗ we cou ld j u s t r e s e t . Since we c rea t e the node in the
15 ∗ CacheMemoryContext the e f f e c t o f t h i s l e a k w i l l be long l i v e d
16 ∗/
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17

18 bui ld−>when = (Node ∗) stringToNode ( when str ) ;

Executor Changes

src/backend/commands/trigger.c, circa line 3367:

1 /∗
2 ∗ There i s some i n e f f i c i e n c y here . Subsequent c a l l s to s e t u p t r i g g e r q u a l s ( )
3 ∗ during the same command w i l l end up i t e r a t i n g through the array o f
4 ∗ t r i g g e r s . I d e a l l y , t h i s redundant work shou ld be avoided .
5 ∗/
6 stat ic void

7 s e t u p t r i g g e r q u a l s ( Resu l tRe l In fo ∗ r i , EState ∗ e s ta te ,
8 bool be fore , int event )
9 {

10 TriggerDesc ∗ t r i g d e s c = r i−>r i Tr i gDes c ;
11 MemoryContext o l d cx t ;
12 TrigQualState ∗ qua l s t a t e ;
13 int i ;
14 int n t r i g s ;
15 int ∗ tg indx ;
16

17 o l d cx t = MemoryContextSwitchTo ( e s ta te−>e s que ry cx t ) ;
18 i f ( r i−>r i Tr i gQua l s == NULL)
19 {
20 r i−>r i Tr i gQua l s = pa l l o c ( s izeof ( TrigQualState ) ) ;
21 r i−>r i Tr igQua l s−>qua l s = pa l l o c 0 ( t r i gd e s c−>numtr iggers ∗ s izeof ( L i s tց

→ ∗) ) ;
22 }
23 qua l s t a t e = r i−>r i Tr i gQua l s ;
24

25 i f ( be f o r e )
26 {
27 n t r i g s = t r i gde s c−>n be fo re row [ event ] ;
28 tg indx = t r i gde s c−>t g be f o r e r ow [ event ] ;
29 }
30 else

31 {
32 n t r i g s = t r i gde s c−>n a f t e r r ow [ event ] ;
33 tg indx = t r i gde s c−>t g a f t e r r ow [ event ] ;
34 }
35

36 for ( i = 0 ; i < n t r i g s ; i++)
37 {
38 Trigger ∗ t r i g g e r ;
39 int t r i g i d x ;
40 L i s t ∗qual ;
41

42 t r i g i d x = tgindx [ i ] ;
43 t r i g g e r = &tr i gde s c−>t r i g g e r s [ t r i g i d x ] ;
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44

45 i f ( ! t r i g g e r−>when)
46 continue ;
47

48 i f ( qua l s t a t e−>qua l s [ t r i g i d x ] )
49 continue ;
50

51 qual = make ands impl i c i t ( ( Expr ∗) t r i g g e r−>when) ;
52 qua l s t a t e−>qua l s [ t r i g i d x ] = ( L i s t ∗) ExecPrepareExpr ( ( Expr ∗) qual ,
53 e s t a t e ) ;
54 }
55

56 MemoryContextSwitchTo ( o l d cx t ) ;
57 }

src/backend/commands/trigger.c, circa line 3426:

1 /∗
2 ∗ Test i f a t r i g g e r q u a l i f i c a t i o n e va l u a t e s t rue f o r the
3 ∗ input t u p l e ( s )
4 ∗/
5

6 stat ic bool
7 t e s t t r i g q u a l ( EState ∗ e s ta te , Re lat ion r e l , HeapTuple o ldtup le ,
8 HeapTuple newtuple , L i s t ∗qual , int event )
9 {

10 ExprContext ∗ econtext = GetPerTupleExprContext ( e s t a t e ) ;
11 TupleDesc tupdesc = Relat ionGetDescr ( r e l ) ;
12

13 i f ( event == TRIGGER EVENT INSERT | |
14 event == TRIGGER EVENT UPDATE)
15 {
16 i f ( econtext−>ecxt newtuple == NULL)
17 econtext−>ecxt newtuple = MakeSingleTupleTableSlot ( tupdesc ) ;
18 ExecClearTuple ( econtext−>ecxt newtuple ) ;
19 ExecStoreTuple ( newtuple , econtext−>ecxt newtuple ,
20 Inva l i dBu f f e r , f a l s e ) ;
21 }
22 i f ( event == TRIGGER EVENT UPDATE | |
23 event == TRIGGER EVENT DELETE)
24 {
25 i f ( econtext−>e c x t o l d t up l e == NULL)
26 econtext−>e c x t o l d t up l e = MakeSingleTupleTableSlot ( tupdesc ) ;
27 ExecClearTuple ( econtext−>e c x t o l d t up l e ) ;
28 ExecStoreTuple ( o ldtup le , econtext−>e cx t o ld tup l e ,
29 Inva l i dBu f f e r , f a l s e ) ;
30 }
31

32 return ExecQual ( qual , econtext , f a l s e ) ;
33 }

src/backend/commands/trigger.c, circa line 1449 in ExecBRInsertTriggers()
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1 s e t u p t r i g g e r q u a l s ( r e l i n f o , e s ta t e , true , TRIGGER EVENT INSERT) ;
2 qua l s t a t e = r e l i n f o −>r i Tr i gQua l s ;
3

4 LocTriggerData . type = T TriggerData ;
5 LocTriggerData . tg event = TRIGGER EVENT INSERT |
6 TRIGGER EVENT ROW |
7 TRIGGER EVENT BEFORE;
8 LocTriggerData . t g r e l a t i o n = r e l i n f o −>r i Re l a t i onDe s c ;
9 LocTriggerData . tg newtuple = NULL;

10 LocTriggerData . tg newtuplebuf = Inva l i dBu f f e r ;
11

12 for ( i = 0 ; i < n t r i g s ; i++)
13 {
14 Trigger ∗ t r i g g e r = &tr i gde s c−>t r i g g e r s [ tg indx [ i ] ] ;
15

16 i f ( ! t r i g g e r−>tgenabled )
17 continue ;
18

19 /∗ Check the t r i g g e r ’ s WHEN clause , i f any ∗/
20 i f ( t r i g g e r−>when)
21 {
22 bool r e s ;
23

24 r e s = t e s t t r i g q u a l ( e s ta t e , r e l i n f o −>r i Re la t i onDesc ,
25 NULL, t r i g t up l e ,
26 qua l s t a t e−>qua l s [ tg indx [ i ] ] ,
27 TRIGGER EVENT INSERT) ;
28 i f ( ! r e s )
29 continue ;
30 }
31

32 LocTriggerData . t g t r i g t u p l e = o ld tup l e = newtuple ;
33 LocTriggerData . t g t r i g t u p l e b u f = Inva l i dBu f f e r ;
34 LocTriggerData . t g t r i g g e r = t r i g g e r ;
35 newtuple = ExecCal lTriggerFunc(&LocTriggerData ,
36 tg indx [ i ] ,
37 r e l i n f o −>r i Tr i gFunct i ons ,
38 r e l i n f o −>r i Tr ig Ins t rument ,
39 GetPerTupleMemoryContext ( e s t a t e ) ) ;
40 i f ( o l d tup l e != newtuple && o ld tup l e != t r i g t u p l e )
41 heap f r e e tup l e ( o ld tup l e ) ;
42 i f ( newtuple == NULL)
43 break ;
44 }

Note: also see identical modifications made to ExecBRDeleteTriggers() and ExecBRUpdateTriggers().

Low level executor hackery

src/backend/commands/trigger.c circa line 463 in CreateTrigger()

1 i f ( stmt−>when)
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2 {
3 ChangeVarNodes ( stmt−>when , TRIG OLD VARNO, 1 , 0) ;
4 ChangeVarNodes ( stmt−>when , TRIG NEW VARNO, 2 , 0) ;
5 recordDependencyOnExpr(&myself , stmt−>when , stmt−>r tab l e ,
6 DEPENDENCYNORMAL) ;
7 }

src/backend/executor/execQual.c circa line 477 in ExecEvalVar()

1 case TRIG OLD VARNO: /∗ o ld t u p l e in t r i g g e r con t ex t ∗/
2 s l o t = econtext−>e c x t o l d t up l e ;
3 break ;
4

5 case TRIG NEW VARNO: /∗ new t up l e in t r i g g e r con t ex t ∗/
6 s l o t = econtext−>ecxt newtuple ;
7 break ;

pg dump and psql

src/backend/utils/adt/ruleutils.c circa line 522 in pg get triggerdef()

1 /∗ handle WHEN c lau s e ∗/
2 when text = heap ge ta t t r ( h t t r i g , Anum pg tr igger tgqual ,
3 Relat ionGetDescr ( t g r e l ) , &i s n u l l ) ;
4 Assert ( ! i s n u l l ) ;
5

6 when str = DatumGetCString ( DirectFunct ionCal l1 ( textout , when text ) ) ;
7 node = (Node ∗) stringToNode ( when str ) ;
8

9 i f ( node )
10 {
11 Relat ion r e l ;
12 RangeTblEntry ∗ o l d r t e ;
13 RangeTblEntry ∗newrte ;
14 depar s e contex t context ;
15 deparse namespace dpns ;
16

17 r e l = heap open ( t r i g r e c −>t g r e l i d , AccessShareLock ) ;
18

19 appendStr ingIn fo (&buf , ”WHEN ” ) ;
20

21 o l d r t e = addRangeTableEntryForRelation (NULL, r e l ,
22 makeAlias ( ”∗OLD∗” , NIL) ,
23 f a l s e , f a l s e ) ;
24

25 newrte = addRangeTableEntryForRelation (NULL, r e l ,
26 makeAlias ( ”∗NEW∗” , NIL) ,
27 f a l s e , f a l s e ) ;
28

29 ChangeVarNodes ( node , TRIG OLD VARNO, 1 , 0) ;
30 ChangeVarNodes ( node , TRIG NEW VARNO, 2 , 0) ;
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31

32 context . buf = &buf ;
33 context . namespaces = l i s t make1 (&dpns ) ;
34 context . v a r p r e f i x = true ;
35 context . p r e t tyF lag s = 0 ;
36 context . indentLeve l = PRETTYINDENT STD;
37

38 dpns . r t ab l e = l i s t make2 ( o ld r t e , newrte ) ;
39 dpns . outer varno = dpns . inner varno = 0 ;
40 dpns . o u t e r r t e = dpns . i n n e r r t e = NULL;
41

42 g e t r u l e e xp r ( node , &context , f a l s e ) ;
43 appendStr ingIn fo (&buf , ” ” ) ;
44 heap c l o s e ( r e l , AccessShareLock ) ;
45 }

Regression test system

src/test/regress/sql/triggers.sql circa line 419:

1 −− t e s t the WHEN c lau s e f o r t r i g g e r d e f i n i t i o n s
2 CREATE OR REPLACE FUNCTION n o t i f y t r i g ( ) RETURNS trigger LANGUAGE p lpg sq l AS ց

→$$
3 begin
4 r a i s e no t i c e ’%s invoked : new . a = %, new . b = %’ , tg name , new . a , new . b ;
5 re turn new ;
6 end$$ ;
7

8 CREATE TABLE when test ( a int , b int ) ;
9

10 CREATE TRIGGER t1 BEFORE INSERT ON when test FOR EACH ROW
11 WHEN (new . a > 5)
12 EXECUTE PROCEDURE n o t i f y t r i g ( ) ;
13

14 INSERT INTO when test VALUES (NULL, 0) ; −− shouldn ’ t f i r e
15 INSERT INTO when test VALUES (10 , 100) ; −− shou ld f i r e
16

17 CREATE TRIGGER t2 BEFORE UPDATE ON when test FOR EACH ROW
18 WHEN (new . b > 50)
19 EXECUTE PROCEDURE n o t i f y t r i g ( ) ;
20

21 UPDATE when test SET b = b + 50 ; −− shou ld f i r e once
22 UPDATE when test SET b = b + 1 ; −− shou ld f i r e tw ice
23

24 DROP TABLE when test ;
25 DROP FUNCTION n o t i f y t r i g ( ) ;

Documentation

doc/src/sgml/ref/create trigger.sgml circa line 29:
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1 <synops i s>

2 CREATE TRIGGER <r e p l a c e ab l e c l a s s=”PARAMETER”>name</r ep l a c eab l e > { BEFORE | ց

→AFTER } { <r e p l a c e ab l e c l a s s=”PARAMETER”>event</r ep l a c eab l e > [ OR . . . ] }
3 ON <r e p l a c e ab l e c l a s s=”PARAMETER”>table</r ep l a c eab l e > [ FOR [ EACH ] { ց

→ROW | STATEMENT } ]
4 [ WHEN ( <r e p l a c e ab l e c l a s s=”PARAMETER”>expr</> ) ]
5 EXECUTE PROCEDURE <r e p l a c e ab l e c l a s s=”PARAMETER”>funcname</r ep l a c eab l e > (ց

→ <r e p l a c e ab l e c l a s s=”PARAMETER”>arguments</r ep l a c eab l e > )
6 </synops i s>

7

8 <!−− . . . −−>

9

10 <va r l i s t e n t r y >

11 <term><r e p l a c e ab l e c l a s s=”parameter ”>expr</r ep l a c eab l e ></term>

12 < l i s t i t em >

13 <para>

14 An SQL expr e s s i on which r e tu rn s <type>boolean</type> r e s u l t .
15 </para>

16

17 <para>

18 < l i t e r a l >INSERT</ l i t e r a l > t r i g g e r s may r e f e r only to the
19 < l i t e r a l >NEW</ l i t e r a l > table . < l i t e r a l >DELETE</ l i t e r a l > t r i g g e r s
20 may only r e f e r to the < l i t e r a l >OLD</ l i t e r a l > table .
21 < l i t e r a l >UPDATE</ l i t e r a l > t r i g g e r s may r e f e r to both . The
22 exp r e s s i on may not r e f e r to any other t ab l e s .
23 </para>

24

25 <para>

26 This f e a tu r e i s not supported on < l i t e r a l >FOR STATEMENT</> t r i g g e r s .
27 <para>

28 </ l i s t i t em >

29 </v a r l i s t e n t r y >
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