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-�.0/21 30465078/29:36.;/23=<�1>9�?6?A@81 B
CED�F�G�H�I8H�IKJ�LNM*O
PRQSIKTVU�WNI8XYD:O
G�IKQSPYD:IKLZG�F�H�H�IKQ\[V]_^V`
`ba ]�c�JVdNF�JND_PYWeUgfhXYH�UgG�U�J�H M0ijdNIKWkF W
INSERTl UPDATE l OmD DELETE L2J�F�J�IKfhIKW�JNU�LZU�LnL2PYIKQ\F obF U�W�LnJNJ�d�I8F L2LnOmG�UgF J�IKQ\J�F�p
H�I8OmD l U�WLnO
fhI8G�F L2IKL l F obF U�W�LnJNF#q*UgI:i l O
D
irdNIKWkQSF J�F�p
F L2I8L�M*L2J�IKfsF�G�J�U�O
WNLZO
G�G�PYD�t�uvd�IwL2I
XYD:O
G�IKQYPSD:IKL#G�F�WAp
ISijD�U�J�J�IKWAU�WAxSySzY{}|EyROmDm~nF�q#F8F�WNQRLnJ�O
D:IKQRU�WAJ�d�IvQSF�J�F pbF LnI l OmD�J�dNI_M�G�F�W
p
I�irD�U�J�J�IKWkF LZ��G�F�H�H�O
PYJ�L2t
uSD�U�obo
IKD�LZF�D:I8LnU�f�U�H�F�D*J�O6L2J�OmD_IwQ\XYD_OmG�IKQSPYD:IKL2t ��J�D�U�obo
IwD�L2J�O
D_IwQRUgWeJ�d�I�QSF�J�F�p
F�L2I�G�F�W
U�W�G2HgPYQSI8{>|6yRF�W�QRxSyYzS{}|Ey\OmD
~2F�qZF�LnJ�F�J�IKf�IKWNJ�LZJVO6D_PYWkF LZF(PYW�U�JNF W�Q\G�F WeUgWKq#O
�
I8LnJ�O
D:IKQ
XYD:O
G�IKQYPSD:IKLnt��eO�irI_q#IKD l XSD:OmG�IKQSPYD_IKLZF W�Q\J�D�U�obobIwD�L#QSUgT�TVIwD*U�WkJ�dNI�ijF�M�J�d�F�JNJ�dNI_M�F�D:I
U�W q#Om�bIwQSt���XYD_OmG�IKQSPYD_I�UgLZI_�YXYHgU�G2UgJVH M�D_PYWkp�M�F�PSLnIKD l F>X�XYH�UgG2F�J�UgO
W l O
D�J�D�Ugo
o
IKD�t�u�D�U�o
obIKD_LZF D_IU�f�XYH�UgG�U�J�H M�TVU�D:IKQ\p�M�CED�F�G2HgI�ird�IKWeF(J�D�U�o
o
IKD�UgWNo0I_q#IKWNJNO
G�G�PYD�L l WNO0fhF�J�J�IKD
ird�U�G�dePSLnIwD�UgL
G�OmW�WNIKG�J�IKQ\OmD
ijdNU�G�deF XYXYHgUgG�F JVU�OmWkU�LZp
IKU�W�o0PYLnIKQSt
� U�obPYD:Ie��� �Y� L2dNO�irLZF(QSF J�F�p
F�LnI8F�XSX�H�U�G�F�J�U�O
W8irUgJ�deLnO
fhI8{}|Ey\L2J�F�J�Iwf�IKWNJ�LZJ�d�F�JNU�fhXYHgU�G�U�J�H M
TVU�D:I8LnI_q#IKD�F�HmJ�D_U�obobIwD�LZL2J�OmD_IKQRUgWeJ�d�I�QSF�J�F�p
F L2IKt �eO
J�UgG2I8J�d�F JNJ�d�I8QSF J�F�p
F�L2I8LnJ�O
D:IKLZJ�D_Ugobo
IwD�L
LnIKXYF�D�F J�IKH M�T�D_Omf�J�dNIKU�D*F�LnL2O
G2UgF�J�IwQ\J�F p
HgIKLnt
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24315�6�7	7	895$:�;�<=;�>@?BAC:�;�>@>/A	DE3F3AC;HGJIE5KA	:�89LEDM5K89N�OQP�6@:�P=6@?RDM?B8TS1DE>/S1A/5$:�A	UVIEDE3;�36@A	<F;�>@> W
6@<�389<F?B6 XY8ZA	IE895+;�36�A/<�?B[
\ PF8]8�XY8T<�31?R3�P�;�3FS16@5K8];^315+6@7	7	8T5$6@<�:�>@DELM8]3PF8]S1A/>�>@A�O_6@<�7a`
bdcfehg ?B3;�389Ui89<�3?R3P�;�3FUVA/LM6�S WjLM;�3;H6@<=;H3;�k	>�8Zl INSERTN UPDATE N or DELETEm
bdcfcng ?o3;�389Ui89<�3?
bdp W$?B389Uq8KXR8T<�3?R?oDE:�P=;�?R?B3;�5+3DEIEN�?BP�DE3LMA�O_<FN�;�<FLr895+5KA	5sUV89?B?B;�7	89?
bdt ?B895$8KXY89<�3?R?BDM:�P=;�?R>@A/7aA/<u;�<�L)>�A/7	A	S�S

Note: v 5+;�:�>@8]w	A	5+Ui?R:�;�<=LM89S16@<F89N�?B3A	5K89N�;�<FLr5�DE<=315+6@7	7	895+?RA	SF;LM6@S�S1895K89<�3F?BA/5+3[�x=A�OQ8�X$895N�LEAy<FA	3F:�A	<�SDM?B8 v 5+;�:�>@8]w	A/5+UV?R35+6@7	7a895+?FOQ6@31P3PF8]35+6@7a7	895+?RLM6@?B:�DM?B?B89Lr6@<=31PF6@?R:�P�;�IE3895�[

Applications

Database

zF{�|�}'~��F��� � �������
BEGIN
. . . � ��� ��� ~���� � �������

BEGIN
. . . � ��� �'~�a��� � �������

BEGIN
. . .

Table tzF� �9� �F�Y~/�/�o���������

� � ���/�9� � � ���^~/�������

� �/���o���H���F���C~/�������
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-/.#021�3547686�9:3<;>=/3<9>?@;:9:A
B:C�D�EFE
GHC�I8I<J:KLKLM�GONPGOQ�RSR�T�GUI<RWV Q�X:V CYX[Z�V�KLV�\
D�M�D�RWD�GHI8]_^�`aC�V�Z5MbGUR�]/KLCY]�c*DbXLGUV(TSDbEFTSM d
Z�JLI<R�]
NeDbf GHXgX:V�R�V \
V�I<GUNPV Q�V EFGHNPGOQ�RSIWd*I<RWGONPh�i
]_C*GYjLV�NeKLMbGOk�V(R�C�D�E
E
GHC*Z�V�QlCmGHI5R�C�D�Z�RSnporq
]_KLGHCYV�R�D�]
Q�I8V�E
V�D�Q�I<RSVsR�V�\_M�GUR�]@R�T�]
I<GUD�I<I5JLGOX[X:J:CYDbQ�E@CYGHE
JLM�V�C*\
J�I5DbQSGOI<I8T�]_J:CYI5h�t8]
J[Z�V�Q
V�MbI<]/J:I<GUR�CYD�EFE
GOC�I8RW]_u
vxw JLR�]
NPV�R�D�Z�V�M�M dyEFGOQ�GHC�V RWGzXLGHC�D c#GHXgZ�]_MbJLNeQsc#V MbJLGHI
vx{ CYGmc#GHQ�RSD�Q c#V M�DbX[RWCYV�Q�I<V�Z�R�D�]_Q�I
vx| QS^W]_CYZ�GzZ�]
NeK:M�GYj[I5GHZ�JLCYD�R dyV�JLR�T�]
C�D�f�V�R�D�]
QSI
vx| QS^W]_CYZ�GzCYGH^WGOCYGHQSR�DbV M_DbQSR�GHE
C�D�R dyV Z�CY]_I5I8QS]
X:GOI�D�QlV(XLDbI<R�C�D�\
J:R�GHX[X:V�R�V�\_V�I5G
vx| QS^W]_CYZ�GzZ�]
NeK:M�GYj[\FJLI<D�Q�GHI<I8CYJ:M�GHI
vx{ CY]�c#D�X:GUR�C�V�QSI<KLV�CmGHQ�RSGYc#GOQ�RSM�]
E
E
DbQSE
vx{ CY]�c#D�X:GUV�JLX:D�R�D�Q�E
v orV D�Q�R�V�D�QlIWd*QSZ�T�Cm]
QS]
JLI8R�V�\
M�GUCmGHKLM�DbZ�V�R�GOI
vx} V�R�T�GHC~I5R�V RWD�I<R�DbZ5I�]
QlR�V�\_MbGUV�Z5Z�GHI<I
v or]_X:D�^ dyR�V�\
M�GUX:V RWV*�>T�GHQlnao�qgI<RWV R�GHNPGHQSR�I�V�CYGzDbI<I<JLGHXgV�E
V�D�QSI5RHc#D GY�>I
vx{ JL\
MbD�I<TlDbQS^W]_C�NPV RWD�]_Q�V�\_]
JLRSX:V�R�V�\_V�I<GUGYc#GHQSRWI<k�JLI<GHC*GYc#GHQSR�I5k V�QSXg���aqgI<R�V�R�GHNPGHQSR�I8R�]

I<JL\
I5Z�C�D�\
D�Q�E@V KLKLMbD�Z�V�R�D�]_Q�I

�*���[�@�������W� ���L���Y�@�����W���@�_���L�������Y� �����_���
w M�R�TS]
JLEFT�R�CYD�E
EFGHCYI�V CYGzJ:I<GH^WJLM_^W]_C*Z�JLI<R�]
NeDbf DbQSE@V(X:V R�V�\
V�I<GHk�JLI<GUR�T�GON�]_Q�M d@�>T�GHQ
QSGHZ�GHI<I5V Cbd_h | j:Z�GHI<I<D c#GzJ:I<GU]_^�R�C�D�EFEFGOC�I8Z�V QlCYGHI<J:M�RSDbQlZ�]_NPKLM�GYjgD�Q�R�GHCmXLGHKLGHQSX:GHQ�Z�D�GHI<k��>T�D�Z�T
Z�V Q�\
GzX:Db^7^WD�Z�JLM�RSR�]@NeV�D�Q�R�V�DbQlD�QlV(M�V�CmEFGzV�KLK�M�DbZ5V�R�Db]_Q�h�i
]
C*GYjLV�NPKLM�GOk��>T�GOQ�VsR�C�D�EFE
GHC*^�DbCmGOI<k
VU���/q�I5R�V�R�GHNeGHQ�RO�>D�R�T�D�QlD�R�I#R�C�DbE
E
GOC~V�Z�R�D�]_Q�K�]
RWGOQ�R�D�V�M�M dyZ�V Ql^WD�CmGz]
R�T�GOC~R�C�D�E
EFGHCYI5k CmGHI<J:M�R�D�Q�E
D�Ql�����������L�W�:�@�W Y�W�
�F¡  ���h�B¢T�D�I8Z�V�QlKLCY]_X:JLZ�GUJLQ�D�QSRWGOQ�X:GHX[GH^�^�GHZ�R�I5h iFD�E
JLCYG¤£�¥�¦ § D�M�MbJLI5R�CYV�R�GHI
Z�V I5Z�V X:D�Q�E@R�C�D�EFE
GHC�I<h

See Also:

v ¨ TSV�KLR�GHCs£�©�k�ªm���/q:k { q:«L���aq:k�V Q�Xp¬<V�c#V�ª ^W]
C~DbQS^W]_C�NPV RWD�]_Q�]_QlR�T�G
I<D�NPD�MbV�CYD�R�DbGOI�]
^�R7C�D�E
EFGOC�I8RW]/I<R�]
CmGHXgKLCm]
Z�GHX:JLCmGHI

v ª B¢TSG~BCYDbE
E
GHC�D�Q�E | c#GHQSRS]
C~��R�V�R�GHNPGOQ�R�ª ]_Q�KLV EFG¤£�¥�®�¥

See Also: ¯�°�±_²b³�´Hµ�¶�·z¸ ¸�³ ¶m²7±_¹ ¶ º�»@¼a´H½�´Y³�º�¸ ´�°:¾ ¿UÀzÁ�¶YÂ�´UÃ Ä*ÁO»*Â�±�Åp´�»*¹ ±�³ ¿ ^W]_CGYj:V NPKLM�GHI8]
^SR�C�DbE
E
GHC*JLI<GHI
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;=<8> ?@?BAC<8DFEHG�IKJ@L4<�ACMONP> QROS�A4T=U LC<�L4Q> V4AXW Y�QA4?�<8> QZXE�G�Y�D4Q<8L4> Y�QD
[]\4^K_�`�ab^Bcedgf	\4hibhj-kmlnl	doj-c9`�a@pKk�a@hdolnj�k�h qr_�\	a@cshj-`�k�a@hc]h\tpBdou:kma�dv`�a@pKdoa@u:\	j8_�dv`�aoqwh q$xBdv\	u
kma�hdol	j-kmh qwj-^Bymd{z�|b\�}~d��9doj�����j-`�_�ymdg�H\	j�xB\	j-`�h:k�\4a)cehj8\	a@lny qwj�d{_�\	���rdoa@p�c]h:i@`�hoq$\4^K^�ced
hj-kml	lndoj�c]h\t_�\	a@cehj-`�kma)pB`�h`�kma@x�^Bh@\4a�y qwkma)hi@dgu:\4ymy�\�}~kma@lFcskmh^B`�hkm\	a@cs�

��� \tdoa�u:\4j8_�dgj�d{u:doj�d{a�hkm`�y4kma�hdol	j-kmh qF}~i@doa)_�i@kmy�pK`�a@pOxB`�j8doa�h@h`�f	y�doc]`�j�dv\	abp�kmuudoj�doa@ha@\	p�doc]\4u�`Pp�kmcshj-kmf	^Bh:dopOp�`�h:`�f	`�ced

�'����

��� � ���C����� ���4�4�������B��B� � ��� � �

��� � ���4�������4 �¡4�������B¢��� � ��� � �

SQL Statement

UPDATE t1 SET ...;

INSERT_T2 Trigger

BEFORE INSERT ON t2 
FOR EACH ROW 
BEGIN

.

.
INSERT INTO ... VALUES (...); 
.
.

END;

UPDATE_T1 Trigger

BEFORE UPDATE ON t1
FOR EACH ROW
BEGIN
   .
   .
   INSERT INTO t2 VALUES (...);
   .
   .
END;
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*,+.-0/21435-7698�/:8�-�;=<?>�/�@BA�C?DFE�1G/2DFDH6�C?>I/�DJ1G-�KML./235E�14N�A7>I/OC.DFE�14PQE�1GK5/2P�6�E�K RS8�-�1GDFKT6�N�EI14KTD
*,UWV4/�1XNY6�/2Z�C?EI69/2LB69/235/269/21GKTEIN�>7EI1GKT/2PM6�EIK RS6�C?>I/O8�N�1G14-7KGA�/:/2143T-�698�/2LBC?D[EI1GPQKTV4/

35-7>�>�-�\]EI14PQEI1GK�/2P�6�E�K RS8�-714D[KT6�N�E�1GK5D[^
_ NOT NULL ` UNIQUE
_ PRIMARY KEY

_ FOREIGN KEY

_ CHECK

_ DELETE CASCADE

_ DELETE SET NULL

acb:d7eFfWgQhQbWidkjml0lon:d

p K56�EIP�P�/26	VGN�DHKTV469/2/:A�N�D[E�8<?N�6�KTD[^
* p K56�EIP�PM/26�EI14PQ/�q!/�1GKG-�6rDFK5N�KT/2;=/214K
* p K56�EIP�PM/�6	69/2DFKT6�E�8�KTE�-�1
* p K56�EIP�P�/26	N�8�KTE�-71
s E�PMC?69/ct�u�v�w 6�/2<?69/2D[/214KTDH/2N�8FVc-�34KTV4/�DF/O<?N�6�KTDH-�3GN&KT6�E�P�PM/26rN�1GLBE�DJ1G-�KG;=/2N�1GKGKT-0DFVG-�\
/�@.N�8�KGD5R	1GK5N�@.x�+yVG/:D[/28�K�EI-�14DHKTVGN�KG35-7>�>I-�\z/�@.<?>IN�E�1X/2N�8�VX<?N�6�KG-�3GN&KT6�E�P�PM/�6	E�1XP�69/2N�KT/�6	L./2KTN�EI>Ix

See Also: {9| -�\z}06�N�8�>I/O~.143T-�698�/�DH��N�K5NY�514KT/2P�6�E�K R { -�1c<?N�P�/:�4t��5�Y35-76
;=-�69/:E�143T-�6�;=N�KTE�-�1cN�A�-7C.KGE�1GKT/2PM6�EIK RS8�-714D[KT6�N�E�14KTD
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68789:6<;>=�?5?29@;>=�A?CBED@9FA8G8H;EIEGKJ@GL9FMN9FA8G
OQPSR�T�U�UWVXRYT[Z<U\V�]5VXZ^P^_�Ra`>Pcb�PSV�deVXZ<P^T�`8Pcf<Vhgjilkm`nPSb�PcVXdoVXZ^Pcp�q@b�PSb�r�b�`nVEV�]5VXZ^PSp�_�Ras@`nVXR	VK]8V�Z<P
Pcf^b�P^t�b�s1`nVX`8b.PcRYT[U�UWVXRaPc_\ucT�RKVXv�OQPcRYT�U�U�V�RYT[Z<U\V�]5VXZ^P^t�b�Zwr�VE_,Z<Vh_�R	de_�RKVE_,u<Pcf^VEuS_,x�x[_�yzT�Z<U�{

| OlZ
INSERT

p
UPDATE

p�_,R
DELETE

`nPcb�PcVXdeVXZ<P^_,Zwb.`n}1VXt�T[uST[t2Pcb�r�x[VE~S_,R�]5T[V�y%p�T[Z
`n_�deVEt�b�`>VX`c�

| O
CREATE

p
ALTER

p�_�R
DROP

`>Pcb�PSVXdeVXZ^P^_�Zwb�ZX��`>t�f^VXdob�_�rL�nVXt�P

| OQq@b�Pcb�r�b�`>Vh`>Pcb�RYPcs1}�_,R	T[Z<`nPcb�Z^t�VE`nf<s1Pcq@_�y:Z

| OQ`>}1VXt�T[uST[t2VXR�R�_,R	doVX`n`nb�U�VE_,R	b�ZX��VXR�RK_�R	doVX`n`>b�UWV

| OQs@`nVXR	x[_,UW_,Zw_�R	x[_,UW_,u�u
� _�RaV��@b�de}1x�VXp�T[Z � T[UWs1RKVw������� p�Pcf<VEPcRYT[U�U�VXRYT[Z<U\`nPSb�PSV�doVXZ^P^T[`>{

... UPDATE OF parts_on_hand ON inventory ...� f^T�`8`nPcb�PcVXdeVXZ<P^deVXb�Z^`8PSf^b�PXy:f<VXZwPcf^V
parts_on_hand

t�_,x[s@deZw_�u^b.RK_�y�T[Z%Pcf^V
inventory

PSb�r�x[VET[`s1}1q@b�PSV�q@p�uST�RKVEPcf<VhPSR�T�U�U�V�Rcv���f<V�Z%Pcf<VEPcR�T[UWU�VXRYT[Z^U\V�]5VXZ<P^T[`8b�Z

Triggering Statement

Trigger Restriction

AFTER UPDATE OF parts_on_hand ON inventory

WHEN (new.parts_on_hand < new.reorder_point)

FOR EACH ROW
DECLARE
   NUMBER X;
BEGIN
   SELECT COUNT(*) INTO X
   FROM pending_orders
   WHERE part_no=:new.part_no;

IF x = 0
THEN
   INSERT INTO pending_orders
   VALUES (new.part_no, new.reorder_quantity, sysdate);
 END IF;
END;

/* a dummy variable for counting */

/* query to find out if part has already been */
/* reordered–if yes, x=1, if no, x=0 */

/* part has not been reordered yet, so reorder */

/* part has already been reordered */

Triggered Action
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UPDATE *,+.-�+./102/134+.5�6!798;:�-�3=<�34:�>�8@?A/B-C:�7�>�8@0D3=>�<E*F+G+.7H<E?@/�34+.<EI 6KJMLG<�:,LN:�7�>�8@0D3G*O028@*,+P /B8@Q@?A-�+R/�?S+.7KI.<ETU/B+.LG/B+.T�<EVWV�/�T.X�YZ7�8;:�-�343G7�+G*FQ@/�:�<�I 6[-&:,7�>�8@0D3=>E<�*F+GIR79T INSERT -�34?
DELETE *,+.-�+./102/134+.*F5 P /1:�-�8@*,/\+RLG/�6[-�I�I./1:�+G/13G+.<ET�/BTU7�JM*Z79I4<�34I.7�T�02-�+.<�7�3GX
] +RT�<EV�VW/1T�<E34VK/�^!/�3G+G:�-�3=*,Q@/�:�<EI 6_028@>E+.<�Q@>E/B`badcS*F+.-�+./10D/�34+.*Fe
... INSERT OR UPDATE OR DELETE OF inventory ...

f LG<E*ZQ@-�T�+G0D/1-�34*Z+.L4-�+1JMLG/13=-�3 INSERT5 UPDATE 5�7�T DELETE *F+.-�+./10D/13G+G<�*Z<E*F*F8A/�?
-�VW-�<E3G*F+G+RLG/ inventory +.- P >�/15�IR<�TU/B+.L4/\+RT�<EV�V�/1T.X�ghLG/13N028@>E+.<EQ4>E/B+ 6	Q@/�*O79I4`iaHc
*F+.-�+./102/134+.*Z:�-�3=IR<�TU/B-&+.T�<�V�V�/1T.5�6	7�8;:�-�3=8A*F/B:�7934?A<�+.<�7�3G-�>9Q@TU/1?A<�:�-�+./�*Z+.7K?@/1+./1:�+G+.L4/B+ 6	Q@/B79I
+.T�<�V�VW/1T�<E3GVK*,+.-�+R/102/13G+RX�jR3N+.LG<�*@Jk-�695�6!7�8;:�-�3=:�T�/�-�+./B-C*,<�3GVW>�/B+.T�<�V�VW/�Tl+.L4-�+GT�8@34*O?@<EI�IR/�TU/13G+
:�79?A/ P -�*F/1?;7�3=+.L4/B+ 6	Q@/B79I4*F+.-�+./10D/�34+G+.L4-�+GIR<�T�/�*O+.LG/B+.T�<�VWV�/1T�X

m4n,oEpZpOqAnCrHqAsutUnFoEvutUoEwOx
] +.T�<�V�VW/�TlT�/1*F+.T�<E:�+.<E793=*FQ@/�:�<EI.<E/�*!-CyA797�>E/�-�3=/�zAQ@TU/1*,*F<�7�3{+.L4-�+W0D8@*,+ P / true I.7�Tl+.LG/\+.T�<�VWV�/1T
+.7HIR<�T�/1X f L4/\+RT�<EV�V�/1T	-�:�+.<�793N<�*Z3479+GT�8@3N<�I4+.L4/B+.T�<�VWV�/1TlT�/1*F+.T�<�:�+.<E793N/U^!-�>�8A-�+./�*Z+R7 false 79T
unknown X�jR3N+.LG/B/�zA-�0DQ@>�/15�+.L4/\+.T�<EV�V�/1T	TU/�*,+RT�<E:�+.<�7�3=<�*Fe
new.parts_on_hand < new.reorder_point

| 7934*F/1}W8@/�34+.> 695�+.L4/B+.T�<�V�VW/�T	?A7�/�*O347�+GI.<ETU/B8@3G>E/�*,*Z+.L4/\348@0 P /�T	7�IG-�^!-�<�>�- P >�/BQ@-�T�+.*O<�*Z>�/1*F*
+.LG-�3=-&Q@TU/1*F/134+GTU/17�TU?A/1T	-�0D798@34+.X

m4n,oEpZpOqAnC~Hvut�o�wZx
] +RT�<EV�V�/1T	-�:�+.<�793N<�*Z+.L4/\QATU79:�/1?A8@T�/B�.�Ac@�A`badc P >�7�:���5��F-�^!-CQ@T�79VWT�-�0D5�7�T | :�-�>�>E798@+ �O+.L4-�+
:�7934+.-�<�3G*Z+RLG/B`iaHcS*F+.-�+./102/134+.*Z-�3G?S:�79?A/B+.7 P /BT�8A3BJkL4/13=+.L4/\IR7�>�>�7�Jk<�34VK/�^!/13G+.*Z7�:�:�8@T�e
� ] +RT�<EV�VW/1T�<�34VK*F+.-�+./10D/13G+G<�*Z<E*F*F8@/1?@X
� f LG/B+.T�<�VWV�/1T	TU/1*F+.T�<�:�+R<�793N/�^!-�>�8A-�+./1*O+.7 true.
cA<���/B*,+.7�TU/1?SQ4TU7�:�/1?A8@TU/1*F5�-&+.T�<�V�V�/1T	-�:�+.<�7�3=:�-�3Ge
� | 7934+.-�<�3=`badcA5��@cA�A`iaHcA5�7�T9�,-�^Z-C*,+.-�+R/102/13G+R*
��� /1IR<�34/\�AcA�@`badcS>E-�3GVW8@-�VW/\:�7�3G*,+.T�8A:,+R*O*F8@:�L=-�*G^!-�T�<�- P >�/1*F5�:�7934*F+.-�3G+R*,5�:�8AT�*,79T�*,5

/�zA:�/1Q@+.<�7934*
��� /1IR<�34/u��-�^!-C>�-�34V�8@-�V�/B:�7934*F+.T�8@:�+.*
� | -�>E>9*F+.7�TU/1?SQ@TU7�:�/1?@8ATU/1*
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��� ��! "#�%$�&(')'*"+$�,.-�$�"/$�0�12�%$�&(')')"+$�,43��%!5"#,6�%-��%"+78"+95�%,:&(9;-<�%$�&('*')"+$
-�=��%&(0)9;!5-�>?"#-�=�=�"+,6,:�%0
=�0A@(BC7D9#>E-�@(BC"+,?0A� �%! "/$F0�1HG)"+&(95'JIK$F0)=�"+,6,6"+LMG�ND�%!5"/�%$�&�')')"�$%O�PQ0)$�$F"+@�-��%&�0A9R95-�78"+,?IK$�0�>?&(LC"
-�=�=�"+,4,:�%0J�%!5"#0A@(LS-�9 LS9 "�1T>:-�@(BC"+,:�%0)$
"+-�=�!;=�0)@(BC7D9 O

UWV;XZY/[]\J^ZU`_ba�cJcRY#_�[
dQ! &�,:,4"�=��%&(0)9;LC"+,6=�$�&(G)"+,:��! "#LC&(����"+$F"+9 � � NEIK"+,:0)� �%$�&('*')"+$�,4e
f g 0�1TdW$�&('*'*"�$�,:-�95LMhb��-��%"+78"+95�+dC$�&('*')"+$�,
f iCjCk)lmg:j -�95LSn k d jKg dC$�&�')'*"�$�,
f ��o;h4d j nqp lJk dW$�&(')'*"+$�,
f dC$�&('*'*"�$�,:0)9;h4NE,6�%"+7 j >:"�95�%,:-�9 LSrm,6"+$ j >?"+9 �%,

sJt?uwv5x4y�z:z.{Cx6|~}C�:������}W��{W��{C�:�.v5x6y�z:z.{Cx6|
��!5"�9�NE0)BMLK"+��&(95"#-��%$�&('*')"+$%3�N?0ABM=�-�9;,6IK"�=�&(� N��%!5"#95BK7DG)"�$E0)�5�%&(7D"�,.�%! "#�%$�&('*')"+$
-�=4�%&�0)9;&�,
�%0JG)"#$�BK95e
f�l 95=�"/��0)$
"�>?"+$�N�$�0�1w-�����"+=��%"+LSG�N��%!5"/�%$�&�')'*"�$�&�95'Z,6�%-���"�78"+95��3�,6BK=�!;-�,:-<�%$�&('*'*"+$
�%&�$�"+L

G�N�-�9
UPDATE

,6�%-��%"+78"+95� �%! -�� BKIKLC-��%"+,:78-�9�N�$F0�1~,
f�l 95=�"/��0)$
��! "#�%$�&(')'*"+$�&�9 'Z,4�%-���"�7D"+9 ��3�950J78-��%�%"�$E!50�1w7D-�9�N�$F0�1~,.&(� -��%�%"+=��%,

�.� ���b�F� � �K�A���
n������w�������*�)���
&(,:��&($F"+LS"+-�=�!;�%&(7D"#�%!5"#��-�G)@("#&(,:-�����"+=��%"�LMG�N��%!5"#�%$�&(')'*"+$�&(9 'Z,4�%-��%"+78"+9 ��O k 0A$"��C-�7DIK@("+3�&�� -�9

UPDATE
,6��-��%"+7D"+9 � BKIKLC-��%"+,:7DBK@��%&�IK@("#$F0�1�,:0)� -<�%-�G)@�"+3�-<$F0�1w�%$�&(')'*"+$
&�,

��&($F"+LS0A95=�"/��0)$
"+-�=�!;$�0�1w-�����"+=��%"+LSG�N��%! "
UPDATE

,6�%-��%"+7D"�95�%O���� -<�%$�&(')'*"�$�&(95'Z,4�%-���"+78"+9 �
-����%"+=��%,.9 0J$�0�1�,63�-�$�0�1w�%$�&�')'A"+$E&(,:950A� $�BC9 O
g 0�1w�%$�&('*')"+$�,:-�$F"#BK,6"+��BK@A&�� �%!5"/=�0)LC"/&�9;�%!5"/��$�&�')')"+$E-�=��%&(0A9�LC"�IC"�95LC,:0A9�LC-��%-<IK$F0�>?&(LC"+L
G�N��%!5"/�%$�&�'*')"+$�&(95'Z,6�%-��%"+7D"�95� 0A$E$�0�1~,.�%! -�� -�$F"#-��%�%"+=��%"+LCO k 0)$
"��C-�78IC@�"�3 k &�')BK$�"R �¡�¢�£&(@�@�BK,6�%$�-��%"�,:-�$�0�12�%$�&(')')"+$E�%!5-�� BC,6"+,:�%!5"W>?-�@(BK"+,:0)�5"�-�=�!;$�0�1w-�����"+=4��"�LSG�N��%!5"/�%$�&�')'*"�$�&(95'
,6�%-��%"+7D"�95�%O

¤
¥%¦A¥ �A§��A¨ ¥ ����� � �K�©�F�
n�ª���«�����¬D��C� �������)�*���
&(,:��&($F"+LS0A95=�"#0A9;G*"�!5-�@(� 0)� ��! "#�%$�&(')'*"+$�&�9 'Z,4��-���"�7D"+9 �%3�$�"�'*-�$�LC@("+,6,:0)�
�%! "#9 BK7DG)"+$
0A� $�0�1�,?&(9;�%!5"/�%-�G)@("/�%!5-�� �%! "#�%$�&(')'*"�$�&�9 'Z,6�%-��%"+78"+95�*-�����"+=4�%,43�"F>?"+9;&(� 9 0J$F0�1~,
-�$�"/-�����"�=���"+LCO k 0A$
"��C-�7SIK@�"+3�&(� - DELETE ,6�%-��%"+78"+95�*LC"+@("+�%"+,:,6"�>?"+$�-�@A$F0�1~,:��$F0A7®-��%-�G)@�"�3�-
,6�%-��%"+7D"�95�%¯�@("�>?"+@

DELETE
�%$�&(')')"+$E&(,:��&($�"+LM0)9 @ N�0A95=�"+O
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')(+*�(+,-.,0/1(2(43�5�6�6�,03�78*�39,;:<7=,0>4:<?)5@>2(+AB,;C�DFEG,;5�/H(+AB,;(+3�5�6�6�,03I*�C�(+5�D�/JEGD�,07�/1D�(2EG,0K<,/BELD�/J(+AB,
EG*�(+*MK<3ND�O�5@E<,0EQP�RS(4A1,T(+395@626�,03�5�/B6U7=(+*�(+,0-V,0/B(1DF3
(+AB,;39D�WX78*�>+>+,0C�(4,EGY�Z�D�3I,9[G*�-.K<?@,0\�:G7=,T*
7=(+*�(+,0-V,0/B(1(+3�5�6�62,03I(4DF]
^`_ *�a2,;*MC�DF-.K<?�,9[Q7=,0C�:<3�5�( RbC�A1,0C�aUD�/H(+A1,TC�:<3�39,0/1(1(+5�-.,TDF3
:<7c,3
^`d ,0/B,03�*�(+,T*#7c5�/B6�?�,T*�:GEG5�(13N,0C�D�3NE

egf#h8iQjgflkGm8npoUh8q8f#jrqBsct@u8uwvGs=x
y AB,/zEG,0>+5@/15�/B6U*#(+3�5@6�6�,03+\�R�DF:LC�*�/H7cK<,0Cc5@> Rb(+A1,T{4|9}4~�~���|I{4}4�.}4�<~���WXA1,0(+AB,3
(+AB,;(43�5�6�6�,03
*�C�(45�DF/z5@78(+DgPF,T39:G/HP�,0>4DF39,;D�3I*�>4(+,03
(+AB,T(+395�626�,03�5�/16U7c(+*�(+,0-V,0/B(+Y

BEFORE
*�/1E

AFTER*�K<KG? RS(+DgP�D�(+AH7c(+*�(4,0-V,0/1(1*�/BEL39D�W�(4395@6�6�,03�7=Y

BEFORE
*�/BE

AFTER
(4395@6�62,03�7�>+5@39,0ELP�R.� _X� 7=(+*�(+,0-.,0/1(+7�C�*�/HP�,�EG,0>45�/B,0EzD�/1? R.DF/H(+*�P�?�,07=\/1D�(1DF/TO85@,NW�7cY��HD�W�,NO�,03+\�(+3�5�6�6�,03�78D�/H(+AB,TP�*�7c,;(+*�P�?�,078D�>1*�O�5�,9W�*�3N,T>45�39,EQ5�>B*�/

INSERT
\

UPDATE
\�D�3

DELETE
7=(4*�(+,0-.,0/1(15�7w5�7=7=:G,0EL*�6�*�5�/B7=(1(+AB,�O�5@,NWzY

BEFORE
*�/BE

AFTER(+3�5�6�62,0397w>+5@3N,0EQP�RS��� � 7c(+*�(+,0-V,0/B(+78C�*�/zP�,TEB,�>45�/B,EQDF/B? RSDF/H(4A1,TEG*�(4*�P�*�7=,TDF3
*M7=C�A1,0-.*�\/1D�(1DF/HKG*�39(+5@Cc:G?�*�3I(+*�P�?�,07cY

���
���#���H���9� �1�B�F�N�
BEFORE

(43�5�6�62,3�783�:</H(+AB,;(4395@6�6�,03
*�C�(+5�DF/zP�,0>+D�3N,T(+AB,;(4395@6�6�,03�5�/B6U7=(+*�(+,0-.,0/1(15�783�:</1Y���AB5@7
( R
K<,TD�>1(+395@626�,3
5�78C�DF-.-.DF/B? RS:<7=,EQ5�/z(+A1,T>4DF?�?@D�WX5�/16U7c5�(+:<*�(+5�D�/17c]
^ y AB,/z(+AB,T(+395�626�,03
*�C�(+5@D�/HE<,0(+,03�-.5�/1,071WXA1,0(+AB,03
(+A1,T(+3�5�6�62,03�5�/16U7c(+*�(+,0-V,0/B(27cA1D�:<?�EQP�,

*�?@?�D�WX,0EL(4DgC�DF-.K<?@,(4,Y���7=5�/B6U*
BEFORE

(+3�5�626�,03I>4D�3I(4A15�78K<:G39K<DF7c,\�R
D�:LC�*�/
,0?�5�-.5�/1*�(+,T:</B/1,0C�,07=7c*�3@RSKB39D�Cc,07=7c5�/B6UD�>B(+A1,T(+3�5�6�62,0395�/B6U7c(+*�(+,-.,/B(2*�/BEL5@(+78,9O�,0/1(+:G*�?
3ND�?�?@P�*�C�aU5�/zCc*�7=,071WXA1,039,;*�/H,9[GC�,0K<(+5@DF/H5@783�*�5@7=,0EL5@/H(+AB,;(+3�5@6�6�,03
*�C�(45�DF/BY

^ �GDgEG,03�5 O�,T7cK<,C�5@>+5@CwC�D�?�:<-./TO�*�?�:<,078P�,0>4D�3N,TC�DF-.K<?�,0(+5�/B6U*#(4395@626�,3�5�/B6
INSERT

DF3
UPDATE

7c(+*�(+,0-V,0/B(+Y

�����w�������N� �1�<�F���
AFTER

(43�5�626�,3�783�:</H(+AB,;(4395@6�62,3
*�C�(+5�D�/z*�>4(+,03
(+AB,;(+3�5@6�6�,0395@/B6U7=(+*�(+,0-.,/B(15�7839:G/1Y

See Also:

^ �N�4  'c��¡<¢��¤£gZ���3�5�6�62,0397 � DF/HK<*�6�,H¥�¦�§c¥�¨
^ � �G3�5�626�,03�78DF/z'=R�7=(+,0-©¡�O�,0/B(+78*�/1EQ��7=,03
¡�O�,0/1(+7 � D�/HK<*�6�,H¥�¦�§c¥�ª#>4DF35�/B>+D�3�-V*�(+5�D�/H*�P�DF:<(1ABD�W

BEFORE
*�/1E

AFTER
(+3�5�6�62,03978C�*�/zP�,

:<7=,0EQ(+DgK<:GP�?�5�7cAH5�/B>+D�3�-V*�(+5�D�/H*�P�DF:<(1� _�� *�/1EQ��� � 7=(+*�(+,-.,/B(+7
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���! "#"%$&�'�&(*)+$-,/.+021+ 3+4*5� .+3+6
798;:=<+>-?�@+ACBED%?�:=BE<#8GF=:�8;?�A�HID%J!A�K':=BEL%8;F M*N�M'B*LPO�Q�<RO�J!ASQ�?�ACTUB*L%JV? MVDWA�8XB*T+J!B�YZQ�<+HI8;?�Q�?�AS[\AS<+?
?�J�:=>E>]ASJ�8;^
_a`'bWc]dRefbhgSi j*i k�l9k�m'i&nUo�pUqEq]r�o

sWAST�BEJ!ACA!tWASO�L%?�:=<+>-?�@+Af?�J�:�>E>EASJ�:=<+>-8;?�Q�?�AS[uA�<+?�N�?�@+AC?�J�:�>]>EA�JVQ�O�?�:�BE<R:�8GJ�L%<+v
_a`'bWc]dRefbRw!xVyznUo�pUqEq]r�o

sWAST�BEJ!AC[\BEHW:=T MV:�<+>-ASQ�O�@2J!B�Y{Q�T|TUA�O�?UA�HI}�M~?U@#AC?�J�:=>E>]ASJ�:�<#>-8�?�Q�?UA�[uAS<#?#Q�<#HI}EASTUB*J�A
O�@#ASO��E:�<#>�Q�D%D%J�B*D%J�:=Q�?�A�:=<+?�AS>EJ�:�? M\O�BE<#8;?UJ�Q�:=<+?�8;NS?�@+A�?�J�:=>]>]A�J�Q�O�?U:�B*<h:=8VJ�L%<#NS:�TE?U@#A�?�J�:�>]>EA�J
J!AS8;?UJ�:�O�?�:=BE<CY�Q�8G<+B*?SK':=BEF=Q�?�ASHWv

_��\c���bWe�w!xVyzn�o�p�q]qEr�o
� T�?�ASJV[uB*HW:=T MV:�<+>-A�Q�O�@RJ!B�Y{Q�T|TUASO�?�ASHP}�M�?�@#AC?�J�:=>]>EA�J�:=<+>-8�?�Q�?�A�[uA�<+?#Q�<+HPD%BE8;8�:=}EF M
Q�DWD+F M':=<+>-Q�D+D%J!BED%J�:=Q�?UAf:�<+?�A�>EJ�:�? M~O�B*<+8;?�J�Q�:=<#?U8;N�?�@#AC?�J�:=>]>EASJ
Q�O�?|:�BE<R:=8XJ�L%<RTUBEJ
?�@+A
O�L%J�J!AS<+?#J!B�Y{D+J!B�K':�HWA�HI?�@+AC?�J�:�>E>]A�J
J�AS8�?�J�:�O�?�:�B*<CY�Q�8G<+BE?SK':=B*F�Q�?�ASHWv�79<#F=:��EA

BEFORE
row

?�J�:=>E>]A�J�8�N
AFTER row

?�J�:=>E>]A�J�8XF=B*O��-J�B�Y�8;v
_��\c���bWe��*���V�=���2���V�#nUo�pUqEq]r�o

� T�?�ASJVA�tWA�O�L%?�:�<+>-?�@+Af?UJ�:�>E>EASJ�:=<+>-8�?�Q�?�A�[uAS<#?#Q�<+HIQ�D%D+F MV:=<+>-Q�<SM~HWASTUASJ�J!ASHI:=<#?�AS>]J�:=? M
O�B*<+8;?�J�Q�:=<#?U8;N�?�@#AC?�J�:=>]>EASJ
Q�O�?�:=BE<R:=8XJ�L%<+v

�GB*LPO�Q�<R@+Q�K'AC[uL%F=?�:=D%F�Af?UJ�:=>E>EASJ�8GBET#?�@+AC8;Q�[\AC? MVD%ACTUB*JV?�@+Af8�Q�[uAC8;?�Q�?�AS[\AS<+?#T�BEJVQ�<�M
>E: K'AS<2?�Q�}*F�ASv��]B*JVA�tWQ�[uD%F=A�N�MVBELPO�Q�<R@+Q�K'Af? Y�B

BEFORE statement
?UJ�:=>]>EASJ�8GTUBEJ

UPDATE
8�?�Q�?�AS[\AS<+?�8GB*<2?�@#A

employees
?�Q�}*F�ASv���L%F=?U:=D%F=AC?�J�:=>E>]ASJ�8GB*T+?�@#AC8;Q�[uAf? M'D%A

D%ASJ�[u:=?#[uB*HWLWF=Q�JV:=<+8;?�Q�F=F=Q�?�:=BE<RBET#Q�D%D%F=:�O�Q�?�:�B*<+8G?�@#Q�?#@#Q�K'AC?�J�:=>E>]ASJ�8XB*<R?U@#AC8;Q�[\AC?�Q�}EF=AS8;v
� F=8;BEN���J�Q�O�F�Af[uQ�?UASJ�:�Q�F :���ASH�K': A�Y{F�B*>E8XL%8;A

AFTER row
?UJ�:=>E>]A�J�8;N�8;B�MVBELPO�Q�<2H%AS8�:=>E<

MVBEL%JVB�Y�<
AFTER row

?�J�:�>E>EASJV:=<RQ�HWHW:=?�:=BE<R?�B-?U@#AC�9J�Q�O�F=AS�UH%AST�:�<+A�H
AFTER row

?�J�:=>]>EASJ�v
�GB*LPO�Q�<RO�J�A�Q�?�ACQ�8G[\Q�<�M�?�J�:=>E>EASJ�8GBET#?U@#ACD%J!ASO�A�HW:=<+>-HW:=T|TUASJ!AS<#?#? M'D+AS8GQ�8#MVBELP<#ASASHIT�BEJ
ASQ�O�@2? MVD%ACB*T+�����I8;?�Q�?�AS[uA�<+?�N��

INSERT
N
UPDATE

N�BEJ
DELETE� v�EBEJ
A�tWQ�[\D%F�ASN�8�L%D%D%B*8�A�M'B*LP@+Q�K'ACQ�?�Q�}EF�ASN

SAL
N�Q�<+H�MVB*L�Y�Q�<#?#?�B��]<#B�Y�Y�@+AS<R?�@+Af?UQ�}EF�A

:=8G}EAS:=<+>-Q�O�O�A�8�8;A�HIQ�<+HI?�@#AC? MVD%AS8GBET#�]L%ASJ�:=A�8G}EAS:�<#>-:=8�8;L%ASHWv���@#ACTUB*F�F=B�Y�:=<+>-A�t%Q�[uD%F=A
O�B*<+?�Q�:=<#8GQC8;Q�[uD%F=AfD%Q�O��]Q�>]AfQ�<+HP?�J�:=>E>EASJ
?�@+Q�?#?�J�Q�O��]8'?�@+:�8':=<+T�B*J�[uQ�?�:=BE<h}�M~@#BEL%J
Q�<+HP? MVD+A
B*T+Q�O�?U:=B*<2��TUBEJ
A�tWQ�[\D%F�ASN

UPDATE
N
DELETE

N�BEJ
INSERT� B*<2?�Q�}EF�A SAL v���@#AC>]F=B*}EQ�F8;AS8;8�:=B*< K'Q�J�:=Q�}EF=A

STAT
v
ROWCNT

:�8G:=<#:�?�:�Q�F=:=��ASHP?UB���A�J�B9}�M~Q
BEFORE statement?�J�:=>E>]ASJ|v���@+A�<2:=?#:=8G:�<#O�J!ASQ�8;ASHIASQ�O�@2?�:�[uAf?�@+ACJ!B�Y{?�J�:�>E>]A�J
:�8GJ�L%<+v��]:=<+Q�F=F M�?�@#AC8;?�Q�?�:=8�?�:�O�Q�F

:=<+T�BEJ�[\Q�?�:=BE<R:=8G8�Q�KVASHI:=<2?�@#AC?�Q�}EF=A
STAT_TAB

}�M~?U@#A
AFTER statement

?�J�:=>]>EASJ�v

See Also: ¡X¢ j*£�¤=kS¥�¦&§f¨�¨�¤ ¦!£|j*i ¦ ©�m-ª9kS«�k�¤=©�¨�k ¢W¬ gCf®�¦�¯�kC°�±V®�mV¯�j�l�k�mVi j�¤ g TUB*JA�tWQ�[uD%F=AS8GBET#?�J�:�>E>EASJVQ�D%DWF=:=O�Q�?�:=B*<+8
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INSTEAD OF @BA�C�DED�FGAIH<JKAIL�M�C�N>F-O#@PAIO�Q8H:JKO�ARFGQS@GTUO�VWL�X8YZL�NKC[X V�C�QSD\M�C�FIT]H<@P^SO�@S_�O�Q8QSL�@S`�F
YZL�N>C�XPC�FGN5NKC[ARFG_�@Ba Vb@P^SARL�cKD�^edgfih5H:@BO�@BFGYZFGQ8@BH<j INSERTk UPDATE k�O�Q8N DELETElnmpoq^SFGHnF
@BA�C�D�DEFGAIH/O�AIF\_�O�a�a[FN INSTEAD OF @BA�C�D�DEFA�H<`�FG_�O�cKH:FGk�cKQ8a�C�rEF\L�@P^SFGA
@ V
JKFGH/LsX8@BA�C�D�D�FGA�Hnkt A�O�_�a�F-XBC[ARFGH<@B^8F\@PA�C�D�D�FGA
C�Q8H:@BFGO�NuL�XSFRv>FG_�cK@PC�QSD+@P^SF-@BA�C�D�DEFGA�C�QSD+Hn@BO�@PFGYwFQ8@Pm
x Lscu_�O�Q-TUAIC[@BF-QSL�AIYwO�a INSERTk UPDATE k�O�Q8N DELETE H:@PO�@BFGYwFGQS@BH<O�D�O�C�Q8H:@S@B^8FyM�C[FIT
O�Q8N5@B^SF INSTEAD OF @PAIC[D�D�FGA
C�H<XPC�AIFGNu@BL+cKJKN>O�@BF\@P^SF-cKQSN>FGA�a V�C�QSDz@BO�`sa[FGH<O�JKJKAILsJKA�C[O�@BFGa V�m
INSTEAD OF @BA�C�DED�FGA�H<O�ARF-O�_�@PC M�O�@BFGNuXPL�A{FGO�_�^|ARL�T}L�XS@B^8F{M�C�FIT}@B^8O�@SDEFG@BH<YZL�N>C�XPC�FGN>m
~��8�8� �B�+�
� ���#�
fiLsN>C�X V
C�Q8DqM�C�FITUH<_�O�Q|^SOpM�F-O�Yw`�C�D�c>LscKH/ARFGH:cKa[@BH:�
� dgFGa�FG@BC[QSD+O�ARL�T}C�Q|O�M�C�FIT}_�L�cKa�N5FGC�@B^8FA{YwFGO�Q|N>FGa[F@BC�Q8D+C�@SXPARL�Y�@B^8F\`�O�H:F-@BO�`�a�F-L�A

cKJKN>O�@BC�QSDzH:L�YwF{M
O�a[cKFH<HnL�@P^SO�@SC�@SC�H<Q8L�a�L�QSDEFA
HnFa[FG_�@BFNu`�Vb@P^SF{M�C�FITem
��� QSHnFGAI@PC�QSD+O�ARL�T}C�QeO
M�C�FIT�_�LscKa�N5FGC�@B^8FGA
YZFGO�Q|C�Q8H:FGA�@BC�Q8D+O#Q8FIT}ARL�T}C�Q8@BL�@B^8F-`�O�HnF

@BO�`�a�F-LsA
cKJKN>O�@BC�QSDzO�QeFRv>C[H:@BC�Q8D+ARL�T}HnL+@B^SO�@SC�@SC�H/JKARL��:FG_�@BFN5`�Vb@B^8FyM�C[FRTem
��� JKN>O�@BC[QSD+O�_�Lsa�c>YZQeC�Q|O
M�C[FIT}@B^8O�@SC�Q�M�Lsa M�FGHG�:L�C�QSH/YZC�DE^8@S_n^8O�Q8D�F-@B^SF-H:FYwO�Q8@BC�_nH<L�X

Ls@B^8FGA
_�Lsa�cKYwQSH/@B^SO�@SO�AIF-QSL�@SJKARL��nFG_�@BFGN5`�Vb@B^SF{M�C�FITem
t `��nFG_�@GM�C�FIT]H<J>ARFGH:FGQS@SO�N>NKC[@BC[LsQSO�asJKAILs`�a�FGYwH:m���L�A{FIv>O�YZJKa[FGk�O�r�FIVbcKHnF\L�XSL�`��:FG_�@GM�C[FRTUH<C�H
@BL�AIFGJKARFGH:FGQ8@SYZO�H:@BFA��KN>FG@BO�C�asAIFGa�O�@BC�LsQ8H:^8C�JKH:mpoq^SC[H<L�JKFA�O�@BC�L�Q|C�Q8FIM�C�@BO�`�a VbC�Q�M�Lsa M�FGHG�:L�C�QSHnk
`�cK@SYwLsN>C�X V
C�Q8D>�nLsC�Q8H<C�H<C[QS^SFGAIFGQS@Ba VbO�Yw`�C�D�c>LscKHnm
� H<O#AIFHncKa�@SL�XS@B^8FGH:F-O�Yw`sC�DEcKC�@BC�FGHnk�@P^SFGARF-O�ARF-YZO�QGVWARFGH:@BA�C�_�@PC�LsQ8H<LsQ#T]^8C�_�^-M�C�FITUH<O�ARF
YZL�N>C�XPC�O�`�a�FGm � Q INSTEAD OF @BA�C�DEDEFGAy_�O�Qz`�F\cKH:FGNuLsQzL�`��:FG_�@M�C�FIT]H�O�HET]FGa�a�O�H�ARFGa�O�@BC�L�QSO�a
M�C�FIT]H/@B^SO�@SO�AIF-QSL�@SLs@B^8FGA�TUC�H:F-YwLsN>C�XPC�O�`�a�FGm
� M�FGQzC�XS@B^8FyM�C�FIT�C[H�C�Q8^SFAIFQ8@Ba VbYZL�N>C�XPC�O�`Ea�FGk�V
LscuYZC�DE^S@TUO�QS@E@BL�JKFGAIXBL�A�Y�M<O�a�C[N>O�@BC[LsQ8H�L�Q
@B^SF{M�O�a�cKFGH<`�FGC[QSD+C�Q8H:FGA�@BFGN>k�cKJKN>O�@PFN5L�A{N>FGa�FG@BFGN>m INSTEAD OF @BA�C[D�D�FGA�H<_�O�Q|O�a�H:L+`�F
cKH:FGN5C�Q|@P^SC�H<_�O�H:FGm��|FGAIF\@B^8F-@BA�C�D�DEFA
_�L�N>F\JKFGAIXPL�AIYwH<@P^SF{M�O�a�C�N>O�@BC�L�Q|L�Q|@B^8F\AIL�TUH<`�FGC�QSD
YZL�N>C�XPC�FGN5O�Q8NuC[XGM�O�a�C�N>k�JKARL�JKO�D�O�@PF\@)^8F-_�^8O�QSDEFH/@BL�@B^8F\c>QSN>FA�a V
C[QSD+@BO�`�a�FGH:m
INSTEAD OF @BA�C�DED�FGA�H<O�a�H:L+FQ8O�`�a�F{V
Lscu@PL�YZL�N>C�X VbLs`��nFG_�@GM�C�FIT}C�Q8H:@BO�Q8_�FH/LsQ|@B^8F
_�a�C�FGQ8@B�PH:C�N>F-@B^SAILscKDE^ t�� � m�oyL�YwL�N>C�X VbO�Q|Ls`��nFG_�@SYZO�@BFA�C�O�a�C���FGN5`�VbO�QeL�`��nFG_�@GM�C�FIT}C�Qe@B^SF
_�a�C�FGQ8@B�PH:C�N>F-Ls`��nFG_�@S_�O�_�^8F\O�QSN5XPa�cKHn^|C�@S`�O�_�r+@BL�@P^SF-JKFGAIH:C[Hn@BFQ8@SH:@PLsARFGkpV
L�cuYZc>H:@SH:JKFG_�C�X V
INSTEAD OF @BA�C�DED�FGA�H:k�cKQ8a�FGH:H<@B^8F-Ls`��nF_�@GM
C[FIT}C�H<C�Q8^8FAIFGQ8@Ba VWYZL�N>C�XPC�O�`sa[FGm��eL�T]FIM
FGABk�C�@SC�H
QSL�@EQ8FG_�FGH:H:O�A[Vw@PL�NKFGXBC[Q8F\@B^8FGH:F\@BA�C[D�D�FGA�H<XBL�A��ncKH:@SJKC[Q8QSC�Q8D+O�Q8NuARFO�N>C�Q8D�@B^8FyM�C[FRT}L�`��:FG_�@SC�Q
@B^SF-L�`��nF_�@S_�O�_�^SFGm
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=?>A@�B�CD@FEHG9IKJKL�M�L�IKN9O PRQTSVUKG9W�G9X�YKO�L$@FZ([K\�]�\$^�\�_a`VBb@�_5E�B�c�]9Bd[Ke�f-g-[K\�]�Bd[Ke�h;c�[-Bdi�B�]9B�[
C?@F]9j5hVf-]5f-Ek@�_5l

INSTEAD OF
]�c�@FlVlmB�c�EH\�_([n@�Z5@F]5^�hV_5Z9h;c�oTEH]�hp]9j5Bqc0BdEk]9c�@�^�]�@FhV_5EHiF@�Ek]�Bd[r\�E

Z9h;iFiFh�C?E�s�t9Z(]�j(Bu>A@�B�CDvVfKBdcFwR^�h;_(]�\�@�_5EH\�_�wRhVZ(]�j5BqZ9h;iFi�h�C?@�_(l&^�hV_5E�]�c�f-^�]�E�e�]�j(B
>A@FB�CD@FEH_(h;]
@F_(j5Bdc0Bd_(]�i wRoTh;[K@FZ9@F\�`ViFBq\�_5[xw�hVfn]�j(B�c�B�Z9hVc0Bq^�\�_(_5hV]5g-Bdc�Z�hVc�oy@F_(EkBdc�]�Eke�f-g-[K\�]�B�Eke�hVc�[KBdiFB�]�BdE
h;_a]�j5B
>A@FB�C{z
|~} B�]5hVg-Bdc�\�]9h;c�E
| =�lVlVc�BdlV\�]9BbZ9f-_(^�]�@FhV_5E
| GROUP BY

e
CONNECT BY

e�h;c
START WITH

^�i�\�fKEkBdE
|�� j5B DISTINCT h;g-Bdc�\�]�h;c
|�� h;@F_(EH�9j5h�C{B�>AB�c�e�E�h;oTB+��h;@�_q>A@�B0C{E4\�c�BbfKg-[-\�]9\�`ViFB��
t9Z5\A>A@FB�CD^�hV_5]�\�@F_(EHg-EkBdf-[KhV^�h;i�f-o�_(EHh;c�B��Kg(c0BdE�Ek@FhV_5Eke�wAhVfn^�\�_�h;_(i wRf-g-[K\�]�Bq]�j(Bu>A@�B0C
C?@F]9j�\�_

UPDATE
Ek]�\�]�Bdo�Bd_(]5]�j5\�]5[Kh;BdEH_(h;]5c�B�Z9Bdc�]�hp\�_dw�h;Z(]�j5Bqg-EkBdf-[KhV^�h;iFfKo�_(EHh;c

B��Kg-c0BdEkE�@Fh;_(Eks

�F14�
%H�V,4���a�x%�.�� �5�- +.0#&3(�r14 ;#;*� +7r%")+:(<  ;#
� h;fa^�\�_(_5hV]5o�hV[K@FZ wT]�j(BbB�i�B�oTB�_5]9EAhVZ5\�_5B�E�]�Bd[n]�\�`Vi�Bb^�h;iFfKo�_�@F_2\�>A@�B0CD[K@Fc0Bd^�]�i wpC?@�]�j2]�j(B
TABLE

^�i�\�fKEkBds��ah�C{B�>ABdc�e�w�hVfn^�\�_a[KhpEkhp`�wR[KB�Z9@F_(@F_(l&\�_
INSTEAD OF

]�c�@FlmlVBdc�h;_�]9j5B
_5BdEk]9Bd[n]�\�`ViFBq^�hViFf-oT_�h;Z(]�j5B
>A@�B0Cas � j5Bq]�c�@FlmlVBdc�EHh;_a]�j5Bq_(B�E�]9B�[r]�\�`Vi�BdEHZ�@�c0Bq@FZ(\�_5BdE�]�Bd[]�\�`ViFB�Bdi�BdoTB�_(]m@�EAf-g-[-\�]�Bd[Ke�@F_(EkBdc�]�Bd[-edhVcu[KBdiFBd]�Bd[n\�_([aj(\�_5[KiFBb]�j5Bb\�^�]�f-\�i"oThV[-@�Z�@�^�\�]�@�hV_(EA]�h
]�j5Bqf-_([KBdc�i w�@F_(l&]�\�`ViFBdEks

See Also:

| � j5\�g-]�Bdc�����e��0��`0�kB�^�]5�x\�]�\�] w�g-BdEH\�_5[r��`���Bd^�]d�$@FB�C{Ek�
| �4 �¡;¢�£ ¤q¥5¡�£ £+¦9§A¨ ¤� �© ¡;¢�¤
ªK 0«�¬� �¡�xx¤� K® ¯q°b±�²0³�¤
| �4 �¡;¢�£ ¤d´�²+µb¶�¶�£F²0¢�¡;¨ ²F«�§&·x¤�¸�¤�£ «�¶�¤� u®¯q°q±�²0³�¤q¹dºA±�§�³�¡��¤�§�¨ ¡�£ ¯ Z�hVc�\�_B��K\�oTg-iFBqh;Z(\�_

INSTEAD OF
]�c�@�lVlVBdc

See Also:
�0»�g-[K\�]�\�`Vi�B � hV@F_q�x@FB�C?E�� hV_�g-\�lVB���¼�½9¾�¼

See Also:

| �4 �¡;¢�£ ¤d´�²+µb¶�¶�£F²0¢�¡;¨ ²F«�§&·x¤�¸�¤�£ «�¶�¤� u®¯q°q±�²0³�¤q¹dºA±�§�³�¡��¤�§�¨ ¡�£ ¯
| �4 �¡;¢�£ ¤d´k²K¿VÀHÁ&ÂA¤�© ¤� 0¤�§�¢�¤ Z9h;c
@�_5Z9h;c�oT\�]�@�h;_�h;_�]�j5B CREATE TRIGGEREk]�\�]�BdoTB�_(]
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G.HJILK�M�NOIQP+RTSVUXWZY�Y�R[U�P.S\HF]QIQ^�_�WZP3`OW�N)aVHJU�bcM�S\WZHJNOM�^�HJI1Sed1M�S-M�^�M�P3R@RXf�R[N)S\P.SVHgP3I)^�P+K�U�W�^�R[U�P3h
i ]Q]Q_�W�K�M�S\W�H�NeP.K�M�NOP+IQ^�P3K�U�W�^�R@S\Hgd1M�S\M�^JM�P+R@R;f.RN)S\P[j+IQP3SeM�P.S\`)R;kCP3IQ^�P+K�UXWZ^�RTSVHgbcR[P+P3M�Y�R[P
aVU;HJblHJS\`)R[UmM�]Q]Q_�WZK�M�SVW�HJN)P3honp`eR[P3R@d1M�S\M�^qM�P3R@RXf�R[N)S\P.K�M�NrW�NeK�_ZIQd1R[s
tvu k
P3S\R[blR;f.RN)S\P

wvx M�S\M�^�M�P+RTP+S\M�UXSVIQ]LM�N)dyP3`eI1S\d1H�z{N
w u RUZf�R[U
R[U�U;H�Umb|R[P3P3M�Y�R@RXf�R[NeSVP

tv} P3R[U
R;f�R[N)S\P
w } P3R[U
_�HJYqHJNOM�Nedy_�H�Y�H�a-a
wvx~x�� P+S\M�S\R[bcR[N)S\P.� CREATE � ALTER � M�N)d DROP�
wvx~��� P3S\M�S\R[bcR[N)S\P.� INSERT� DELETE � M�N)d UPDATE�n1U�W�YqY�R[U�P.H�NOP\k
P+S\R[b�RXf�RN)SVP.K+M�Nr^�RTd1R[aVW�N)R[dLM�SeS\`)RTd1M�S\M�^�M�P+RT_ZRXf�R_�HJU
P3K�`)Rb|M#_ZRXf�R[_�h��qHJU

RX�1M�b|]Q_�R � M#d1M�S\M�^qM�P+RTP+`eIQS\d1H�z5NrS\U�W�Y�Y�R[U
W�P.d1RaVW�N)R[dLM�SeS\`)RTd1M�S\M�^�M�P+RT_ZR;f.R_Zs
CREATE TRIGGER register_shutdown
ON DATABASE
SHUTDOWN
BEGIN
...
DBMS_AQ.ENQUEUE(...);
...
END;

n1U�W�YqY�R[U�P.H�N x~x�� P+S\M�S\R[bcR[N)S\P.HJU
_�H�Y�H�Ne�Q_ZHJYqHJa-a)RXf�R[NeS\P.K�M�NOM�_�P+Hg^�R@dQR[aVW�N)R[dLM�SeS\`)Rd1M�S\M�^�M�P3R@_�RXf�R[_JHJU
P+K�`eR[bcM�_�RXf�R[_�hon1U�WZYqY�R[U�P.H�N x~��� P3S\M�S\R[b|RN)S\P.K�M�NO^�R@d1Ra\WZNeR[dyHJNrMS\M�^�_�R@HJU�f�WZR;zrh i S\U�W�YqY�R[U
dQR[aVW�N)R[dLM�SeS\`)RTd1M�S\M�^�M�P+RT_ZRXf
R[_Ja\WZU;R[P.aVHJU
M�_�_JIQP+RU�P � M�NedyM�S\U�W�Y�Y�R[UdAR[a\WZNeR[dyM�SeS\`eR@P3K�`eR[b|M#H�UmSVM�^�_ZRT_ZR;f�R[_JaVW�UXR[P.HJN)_ kFz{`eR[NOS\`)R@S\U�W�Y�YqRU�WZNeYFRXf�R[N)SeW�N[f�H�_ f�R[P
S\`eM�SeP3K�`)R[bcM�H�U
S\M�^J_�R[h
�J�J���)�Q�
�e�)� � �J�J�\� �)�
��f�R[NeSe]QIQ^�_ZW�K�M�S\W�HJNrIQP3R[P.S\`)R@]QIQ^�_�W�P+`e�VP3I1^�P3K�U�W�^�R@bcR[K+`)M�N)W�P+blHJa)��U�M�K�_�R i d�f�M�N)K�Rd
� IQR[I1W�NeYqh i��1 1¡� 1¡ P3R[UZf�R[P.M�P.M#b|R[P3P3M�Y�R@U;R[]QH�P3W�S\H�UZk¢aVHJU
P3IQ^�j+R[K�S\P.H�aeW�N)S\R[U;R[P+SeS\H�f�M�U�W�HJI1P
P3IQ^�P+K�U�W�^�R[U�P3h�nAU�W�Y�YqR[UXP.IQP+RTS\`)R

DBMS_AQ
]1M�K�£�M�Y�R@S\HgR[Ne¤qI1RIQR@M#bcR[P+P3M�YqRAz{`eR[NOP3]QR[K�W�aVW�K

P\k
P+S\R[b�H�UmI1P3R[U
R;f�R[N)S\P.H�K�K�IQU\h
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���� "!$#&%'#�#�(�) *,+$#� "-
.0/�1�243�563�7$8,/�9:9:;�<>=?8�2$3A@0=B3C;�D$/�8E8�F�G�H�@&8�3I=,<JG:8�2$G:7K8�2$3C8�F�G:LMLM3IFN8�3�O&8�P�QR;MF
3�O&/�SUT09:3�V�8�2$3
W /�8�/�HM/�=B3C=B8�/�F�8�@&TX/�7 W =�2$@&8 W ;�<J7K8�F�G�LMLR3�F�=?2$/�563C/�8�8�F�G:HM@&8E3�=YD�;MFN8�2,3CG:7$=B8�/�7,1�3C7,@0SUHM3�F
/�7 W 8�2,3 W /�8�/�HM/�=B3C7$/�SU3IV�/�7 W 8�2$3A9�;�LM;M7K/�7 W 9:;MLM;MDZD,8EF�G�LMLM3IF�=?2$/�563C/�8�8�F�G:HM@&8E3�=?D�;MFN8�2$3
@&=�3IF�7$/�SU3IP�[?;M@X1�/�74=BT&3I1�G:D \]/^D�@&7$1�8EG:;M7C<JG:8�2K8�2$3C=�/�S_3C7,/�S_3C/�=?/�7K/�8�8�F�G:HM@08�3
<J2,3I7C\6;�@
1�F`3I/�8�3C/a8�F�G�LRLM3�FNG:DI\6;�@^<J/�7$8,8�;bT&@0HM9:G:=B248�2$/�8,/�8�8�F�G:HM@&8�3
<J2$3�7K8�2$3C3�563�7$8,;�1�1�@0F�=BP�cA2$3
/�8E8�F�G:HM@&8�3Id =R56/�9:@&3AG:=68�2$3I7eT&/�=�=B3 W 8�;f8�2,3ADE@&7$1�8�G�;�7e;MFgT&/�\N9�;�/ W <J2,3I7e8�2$3h8�F�G�LMLM3IF
D�G�F`3I=BP�QM;�F
8�F�G�LMLR3IF�=?;�7KifjlkX=�8�/�8�3IS_3I7,8E=BV�8�2,3

:OLD
1�;�9:@0S_7C56/�9:@03�=YT&/�=�=?8�2$3C/�8�8�F�G:HM@&8E3Id =,56/�9:@&3C8�;

8�2,3
:NEW

1�;�9�@&S_7a56/�9�@&3IP

m
n -"#� �op���� �!,#�-
q \N=B8�3ISr3`5?3�7$8�=?8�2$/�8,1�/�7KDEG:F�3A8EF�G:LMLM3IF�=?/�F`3CF`3I9�/�8�3 W 8�;bG�7,=B8E/�7$1�3A=�8�/�F�8E@&TX/�7 W =B2,@08 W ;�<J7
/�7 W 3IF�F�;�FNSU3�=�=B/�LM3I=BP�c0F�G�LMLM3IF�=?1�F�3�/�8�3 W ;�74=B8�/�F�8�@&TX/�7 W =B2$@&8 W ;�<J7K3�563I7,8E=?2,/�563C8�;bHM3
/�=�=B;M1�G�/�8E3 W <JG:8E2K8�2$3 W /�8�/�HM/�=B3�P�c0F�G�LRLM3IF�=?1�F`3I/�8�3 W ;�7K3IF�F`;MFN3�563�7$8�=?1�/�7KHM3C/�=B=B;M1�G:/�8�3 W
<>G:8E2K8�2$3 W /�8�/�HR/�=�3A;MFM<>G:8�24/a=B1�2$3IS_/�P
s STARTUP

8EF�G�LMLM3IF�=?DEG:F�3g<J2,3I748�2,3 W /�8E/�HM/�=B3CG:=?;MT&3I7,3 W H�\]/�7KG:7$=B8�/�7,1�3IP�ch2,3IG:F
/�8E8�F�G�HM@&8�3I=?G�7,1�9:@ W 3C8�2$3A=E\N=B8E3�Sr3�563I7,8�V�G:7$=B8�/�7,1�3C7,@0S_HM3IF�V�/�7 WXW /�8E/�HM/�=�3A7$/�S_3IP

s SHUTDOWN
8EF�G�LMLM3IF�=?DEG:F�3"t�@&=B8,HM3IDE;MF`3C8�2,3C=B3IF�563�FN=B8E/�F�8�=?=B2$@&8�8EG�7,L W ;�<>7K/�7KG�7,=B8E/�7$1�3IP

[?;�@X1�/�7K@&=�3A8E2,3I=B3C8�F�G:LRLM3IF�=?8�;bSU/�uR3A=�@&HM=B1�F�G�HMG:7$Lv/�T$T&9:G�1�/�8�G�;�7$=?=B2$@&8 W ;�<J7
1�;�SUT&9:3I8�3I9 \v<J2,3I748�2,3 W /�8E/�HM/�=B3C=B2$@&8�= W ;�<>7$P�QR;�FN/�HM7$;�F�SU/�9MG:7,=�8�/�7$1�3C=B2,@08 W ;�<J7,V
8�2,3I=�3A8EF�G�LMLM3IF�=?1�/�7,7$;�8,HM3CDEG:F`3 W P�ch2,3C/�8�8�F�G:HM@&8E3�=Y;�D

SHUTDOWN
8�F�G�LMLM3IF�=?G:7$1�9:@ W 3C8�2$3

=�\N=�8�3ISw3�563I7,8EV�G�7,=B8�/�7$1�3A7$@&SUHM3�F�V�/�7 WxW /�8�/�HM/�=B3C7,/�S_3IP
s SERVERERROR

8�F�G�LRLM3IF�=?D�G�F�3g<J2,3�7K/^=BT&3I1�G�D�G�3 W 3�F�F`;MF
;M1�1�@&F�=�V�;�FM<J2,3I7K/�7I\]3�F�F�;�F
;�1�1�@&F�=YG:D,7$;b3IF�F`;MF
7$@&SUHM3IF
G�=?=BT$3I1�G:DEG:3 W P�ch2,3IG:FN/�8�8�F�G:HM@&8E3�=YG�7,1�9�@ W 3A8E2,3C=�\N=�8�3ISw3�563I7,8
/�7 W 3IF�F�;�FN7$@&S_HM3IF�P

yY-� �(a���� M!,#�-
zf=B3IFN3`563I7$8�=?8�2$/�8,1�/�7KDEG:F�3A8EF�G�LMLM3IF�=?/�F`3CF`3�9�/�8�3 W 8�;b@0=B3�FN9�;�LR;�7K/�7 W 9:;MLM;MDZDEV�ififk
=B8�/�8�3ISU3�7$8�=BV�/�7 W i{jlkx=B8�/�8�3ISU3�7$8�=BP

|"}�~ ������}Z�Y���A���
�
�
�K�����C���
�N�
���C���M�����`�
LOGON

/�7 W
LOGOFF

8�F�G:LMLR3IF�=?1�/�74HM3A/�=B=�;�1�G:/�8�3 W
<>G:8E2K8�2$3 W /�8�/�HM/�=�3A;MFM<>G:8�24/a=�1�2$3IS_/�P�ch2,3IG:FN/�8�8�F�G:HM@&8E3�=?G:7$1�9�@ W 3A8E2$3C=�\N=�8�3ISw3`563I7,8,/�7 W
@&=�3�F�7$/�SU3IV�/�7 W 8�2$3�\]1�/�74=BT&3I1�G:D \]=BG�S_T&9�3A1�;M7 W G:8�G�;�7$=?;�7

USERID
/�7 W

USERNAME
P

See Also:

s �Y�����Z� �I���"�A�����:�`�Z��� �:���v�{������� �������g��C�C ��`¡��C¢I�K¡������N�Z�I¡^£f ��I �� �M¤
s �Y�����Z� �I���g¥M ������ � ��¡N¦0§R¨�¥R£?§v¦0���Z©���¤����
���6¡aª�«&�����
¬?��:���`���N�Z�
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' LOGON (*)�+�,�,.-)�/10*+�)2-43�0*(5-6)
3#/87:9�9�-/;/80*7=<><�?�,�?�@A?>0B3#7:/8-6)5C
' LOGOFF (*)�+�,�,.-)�/10*+�)2-43�(D(5EB-4/;(53�)�(D?�0D3F7=/8-)
<�?�,�?�0G05C
HJI5K L�L�M�IGNPO�Q4R=RBSUT�VXW�VXM�Y4M�QZVXN\[][_^ (*)2+`,�,�-6)�/19�3�@Aa�-U3�/8/8?�9�+�3�(5-6bFcd+�(5EA(*ED-Ub:3�(53�a�3�/8-U?>)�cd+�(5E
3#/;9�ED-6ef3�CZghED-6+�)
3�(5(5)�+�a.7:(5-/1+`@D9�<`7=b:-4(*ED-U/5i
/;(5-6ej-Xk1-@B(*l�(5EB-U( i
m=-U?>0B/89�EB-6ef3F?>a�n;-9�(*l�3�@Db
+�(*/1@B3�eo-CZghED-2ip9�3�@A/8m=-69;+`0 ip/;+�efm:<`-49�?�@Db:+`(5+�?>@B/1?�@A(5ED-U( i�m=-43�@Bbq@B3�eo-U?>0B(5ED-U/89�EB-6ef3
?>a�n;-69�(5l�3�/Dcd-6<�<>3�/1057:@D9;(5+`?>@B/P<�+�r�- USERID 3�@Bb USERNAME C [_[]^ (5)�+�,�,.-6)2/P+�@D9�<�7:b:-4(5EB-
0*?><�<�?�cs+`@B,t( i�mB-6/1?>0B(5)�+�,�,.-6)2/;u
' BEFORE CREATE 3�@Db AFTER CREATE (5)�+`,�,�-6)�/10*+�)2-vcdED-6@A3F/89�EB-6ef3F?>a�n;-9�(D+`/

9�)X-63�(5-6bq+`@A(5EB-4b:3�(53�a�3�/;-4?�)
/89�EB-eo3�C
' BEFORE ALTER 3�@Db AFTER ALTER (*)2+`,�,.-6)�/105+`)2-vcdED-6@A3F/89�EB-6ef3F?>a�n8-69�(.+`/13�<�(*-6)X-b

+�@A(5EB-Ub:3�(53�a�3�/8-U?>)
/89�ED-6ef3�C
' BEFORE DROP 3�@Db AFTER DROP (*)2+`,�,.-6)�/105+`)2-vcdED-6@w3#/89�EB-6ef3F?>a�n8-69�(D+�/1b:)X?�m=m=-6b

0*)X?>ex(5ED-Ub:3�(53�a.3�/8-U?�)y/;9�ED-6eo3�C
HJI5K L�L�M�IGNPO�Q4R=z1SUT�V�W�VXM�YUM�QZV�N\[_{|^ (5)�+`,�,�-6)2/10*?>)
-2k�-6@D(Dm=7:a�<�+�9�3�(5+�?�@A3�)X-U3�/;/8?�9;+`3�(*-b]cd+�(5EA3
(53�a�<�-6C�ghEB-2ip9�3�@Aa�-U-6+�(5ED-6) BEFORE ?>) AFTER (5)�+�,�,.-)�/1(*ED3�(D05+`)X-U0*?>)
-63�9�Ew)X?�c}?>@#csED+`9�E
(5ED-U/8m:-9�+`05+`-b [_{d^ ?�m=-6)�3�(5+`?>@A?�9�9�7=)�/8CZ~1?>7q9�3�@D@B?>(D7:/8- INSTEAD OF (5)�+�,.,�-6)�/1?>@#k�+�-2cs/
(5?Fm=7=a�<�+`/8E�-2k�-@B(5/y)X-6<�3�(5-6b�(5? [_{d^ /8(53�(5-6ef-6@B(5/5��+`@D/8(*-3�b:l�i
?�7t9�3�@�m=7=a�<�+`/8E�-2k�-6@D(5/y7=/8+`@D,
BEFORE ?�) AFTER (*)2+`,�,.-6)�/105?>)
(5EB- [_{|^ ?�m=-6)�3�(*+�?>@B/1?>@w3
k�+`-2cs� /17=@Bb:-6)2< i
+�@B,t(53�a�<�-6/
(5ED3�(D3�)X-U9�3�7:/8-6b�a�i INSTEAD OF (5)�+�,.,�-6)�/8C
ghED-U3�(5(5)�+�a�7=(*-/P?>0 []{|^ (5)�+�,�,.-)�/10*?�)y-2k�-@B(Dm=7=a�<�+`9;3�(5+`?�@A+`@D9;<�7=b:-U(5EB-4/*i
/;(*-ex-Xk�-6@D(D3�@Db
(5ED-U9�?�<�7=eo@D/1b:-60*+�@D-6b�a�ip(5EB-U7=/8-6)
+�@A(5EB- SELECT <`+�/8(5CZghED-2ip9�3�@A/;m=-69�+�0 ip/8+�eom=<�-
9�?>@Bb:+�(5+�?�@D/1?�@A(5EB-4( i
m=-U3�@Bb�@D3�ef-U?�0B(GEB-4/;9�ED-6eo3#?>aXn8-69;(5l�3�/Dcd-6<�<>3�/10*7=@D9�(5+`?>@B/1�*/87=9�EA3�/
UID l USER l USERENVl�3�@Bb SYSDATE�;l�m=/8-67=b:?�9�?><�7:eo@D/;l�3�@Bbq9�?�<�7=eo@D/;C�ghEB-49�?�<`7=eo@D/
9�3�@wa�-4m:)X-60*+ �:-6bqa�i :OLD 3�@Db :NEW 0*?>)
?><`bq3�@Db�@B-Xc�k�3�<`7=-6/8CZg:)�+�,.,�-6)�/1?>@ []{|^
/8(53�(5-6ef-6@B(5/1+�@B9�<�7=b:-U(5EB-40*?><`<�?�cd+�@B,t(5)�+�,�,.-6)2/;u
' BEFORE INSERT 3�@Db AFTER INSERT (5)�+`,�,�-6)�/10*+�)2-40*?>)
-63�9�EA)X?�c�+�@B/8-6)�(5-6b�+�@D(*?�(5EB-

(53�a�<�-6C
' BEFORE UPDATE 3�@Db AFTER UPDATE (5)�+`,�,�-6)�/10*+�)2-40*?>)
-63�9�EA)X?�c�7:m=b:3�(5-6b�+�@A(5ED-

(53�a�<�-6C
' BEFORE DELETE 3�@Db AFTER DELETE (5)�+`,�,�-6)�/105+`)X-40*?�)y-63�9�EA)2?�c�b:-6<`-(5-6bq0*)2?>ej(5EB-

(53�a�<�-6C
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�! �"$#%#'&( *)*+,&(-,.'/�"�0'1
243�5�6�78789:5;6=<>6�?@9:6=3�AB9:5DC8EF3 GHC%I
6=<�3�6=?BJ�3FKLC�I
9:<�M

N C85D9:?BO�P8Q�9:IR3�5S6�78789T5S<VU�WX5SO�J�Q=9(O�Y
3�C�KLO�3�6=J�O�Q=Q Z\[]9:5�E�C85�KL<>3�AB9(E�C�Q�Q=C�GH6=?B7'O�J�3�6�C8?B<VM
^`_ Y
?F<>3�5S6�78789T5S<>C8EF9:O�J�A@3 Z;[]9(6=?aOb[]Q�O�?B?F9TIcE�6�5S6=?B7'<�9:d8Y
9T?BJ�9DGHAB9T?aK*C85$9(3�AFO�?@C8?F93�5S6=787e9:5D6�<>E�6�5$9:IcP�Z\Ob<�6=?F7eQ=9(fhg%ic<V3�O�3�9:K*9:?B3
^`j 9:5SE�C�5SKL<>6=?F3�9T7e5S6=3 Z\J�C8?F<V3�5�O�6=?B3FJ�AF9:J�k86�?F7'O�3FOb<�9:3F[]C�6=?B3F6=?@3�6=K*9DGl6�3�A@5�9T<�[]9:J�3F3�C%3�AB9I
6=EmE�9:5$9:?B3F3 Z;[]9:<>C8EF3�5S6=7e789:5�<>O�?FIc78Y
O�5�O�?B3�9:9T<>3�ABO�3F3�5�6�7e789T5S<>J�O�?B?BC�3FJ�C8K*[]5�C�KL6=<V9

6=?B3�9:785S6=3 Z\J�C8?F<�3�5SO�6=?B3�<
^`j 5�C�no6=I
9:<>5�9:O�I
p�J�C�?B<V6=<�3�9:?F3:no6=9�GH<>E�C�5;d8Y
9:5�6�9:<>O�?BIcJ�C�?B<V3�5SO�6=?F3�<
^`q O�?BO�7e9:<;3�AF9,I]9:[]9:?BI
9:?FJ�6=9:<oOhK*C8?F7%3�5S6=78789:5S<oO�?BIa<VJ�AB9:K*ObC�P�r�9:J�3�<o5$9:E�9T5�9:?FJ�9:IR6=?s3�AF9J�C�I
9(C�EB3�AB9,3m5S6�78789:5;O�J�3�6=C�?
^`t <V9:<>3 GHC�p�[]AFO�<V9(J�C8KLKL6=3F6=EBOb3�5�6�7e789T5;Y][]I
O�3�9T<u5$9:K*C83�9(3�O�P8Q=9:<>6=?@OvI
6=<V3�5S6�P8Y]3�9:II
O�3�O�P8O�<V9
^ N 6=5�9:<>K*Y
Q=3�6=[]Q=9(3�5S6=7e789:5S<>6=?aO�?aY]?F<�[]9TJ�6�E�6�9:IRC85$I
9:5�U�6�EFKLC�5�9,3�ABO�?@C�?B9(3�5S6=78789:5;C8EF3�AB9

<VO�KL9(3 Zo[
9,9$w
6=<�3�<>E�C�5;Ob7e6 no9:?@<�3�O�3�9TKL9:?B3

See Also:

^ x$_ C�Gzy{5S6�78789:5�< x C8?@[]O�789@|S}�p�~
^ x$�
� N W _>� O�?BIR2 N y �
_ y
5S6�78789:5S< x C�?a[]O�7e9s|�}�p�|S�
^ �u�����m� �:�����,�����=�$�m��� �=���'��������� �������{��(�(���$���(�:�o���;�����X���;� ��� � E�C85;K*C85$96=?BE�C85SK*O�3�6=C8?@O�P8C8Y]3F9$no9:?B3F[]Y]P8Q=6=J�O�3�6�C�?@Y
<V6=?B7'3�5S6=787e9T5S<uC�?@<�Z;<V3�9:K

9�no9:?F3�<>O�?BIRY]<�9:5D9�no9:?B3�<

Trigger Mode Definition

� ?FO�P8Q=9:I 2X?@9:?FO�P8Q=9:Ic3�5S6=787e9:5D5�Y]?B<>6�3�<>3�5�6�7e789T5;O�J�3�6�C�?@6�EFOv3�5S6=78789:5�6�?B7'<V3�O�3�9:KL9:?F3
6=<>6=<�<�Y]9TIcO�?FIc3�AF9(3�5S6=7e789:5;5$9:<V3�5S6�J�3�6=C�?a��6�EFO�?:Ze�>9�noO�Q=Y]O�3�9:<>3�C

TRUE �
� 6�<�O�PeQ=9TI 24I
6�<VO�P8Q=9:IR3�5�6�78789:5;I
C�9:<>?BC�3F5SY]?@6=3�<u3�5S6=78789:5;O�J�3�6=C8?FU�9�no9:?@6=EBO

3�5S6=787e9T5S6=?F7'<�3�O�3�9:K*9T?B3F6�<>6=<V<�Y]9TIcO�?BIR3�AB9(3�5�6=787e9T5;5�9:<�3m5S6=J�3�6=C8?@��6=EBO�?�Z8�
GlC8Y]Q=Ic9�noO�Q=Y]O�3�9(3�C

TRUE �
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,.-./10(23/54
6.798;:=<?>@:=A./
B5C�:.DE,FDG8IH"H�/
DKJ@L5<.A?MI<.79/
H.DK8I7ON1PQ:.<.J579DGL
8I<.7=PR-=/
4FS58;<=H
TVUGW�XFY[Z�\E]�^R_`UKacb�ac\edf\eXFahg�b�Xji3k�ac\lXFacW�b�Z�Z mon�W�p�\rq
ija�kRn�k�q3psa m"i3\eU.k�nFacp�W�Y Y[\lp�UGt
u BEFOR v row acp�W�Y[Y \lp�U
u BEFORE statement

acp�W�Y[Y \lp�U
u AFTER row

acp�W;Y Y[\ep�U
u AFTER statement

acp�W�Y[Y \lp�U
TVa�p�W;Y Y \lp�W�XFYQUKacb�ac\ldf\eXFahk�psbwUKacb�ac\edf\eXFalx1W�a�yFW�Xjb(acp�W�Y[Y[\epsg�b�XjgGb�q3UG\rk Xh\Ek pzdfk�p�\
W�XFac\lY p�W�a mog�k XhUGacp�b�W�XFacU.ackQ{ \rgGyF\lg�| \l}
~�T�Z;UKk���acp�W�Y[Y \ep�U.g�b�XjgGk XFacb�W�X�UKa�b$ac\edf\lXFaIU.a�yFb�ahg�b$q
UK\
k�acyF\lpsacp�W�Y Y \lp�U.a�kRn�W�p9\E��g�b$UGg�b$}
W�XFYQacp�W�Y[Y \lp�Uc�G~
��p�b�g�Z�\rq3UK\lU"acyF\�n�k�Z;Z�k�x�W�XFYR\9�
\eg�q
acW�k�X�d�k }
\eZ�ackRdfb�W�XFacb$W;X�acyh\ri3p9k i3\lp5n�W�p�W;XhYRUK\e�[q3\lXhg�\rk�n
d�q
Z�acW;iFZ�\Eacp�W�Y[Y \lp�U.b�Xh}`g�k�XFUKacp�b�W�XFahgGyF\lg�| W�XFY t
1. � q
X�b�Z�Z

BEFORE statement
acp�W�Y[Y \lp�U.acyFb$ahb�i3i3Z moa�kRacyh\EUGacb$ac\ldf\lXhac~

2.
_
k�k i�nck pz\lb�g�y�p�k�x�b$ncnc\lg�a�\l}`{�moacyF\r]�^�_`UKa�b$ac\ldf\lXhac~
a. � q
X�b�Z�Z BEFORE row acp�W;Y Y \lp�U.acyFb$ahb�i3i3Z m@ackRacyF\rUGacb$a�\ld�\lXha�~
b.

_5k�g�|Qb�Xh}`g�yFb$XFY \Ep9k�x���b�Xh}�i3\lp�nck p�d�W�XFac\lY p�W�a mog�k�XFUKacp�b�W�Xhahg�yF\lg�| W�XFY ~�� ��yF\EZ�k�g�|
W�U.XFk�ahp�\eZ;\lb$UK\l}`q3XFacW�Z�acyF\Eacp�b$XFUKb�g�acW�k X�W�U.g�k d�dfW�acac\l}
~ �

c. � q
X�b�Z�Z AFTER row a�p�W;Y Y \lp�U.acyFb$ahb�i3i3Z m@ackRacyF\rUGacb$a�\ld�\lXha�~
3. � k�dfi3Z�\lac\E}
\lnc\lp�p�\l}�W;Xhac\eY[p�W�a mog�k XFUKacp�b�W�Xhahg�yF\lg�| W�XFY ~
4. � q
X�b�Z�Z

AFTER statement
acp�W�Y[Y \lp�U.acyFb$ahb�i3i3Z moa�kRacyh\EUGacb$ac\ldf\lXhac~

��yh\E}
\ln�W�XhW;acW;k�Xjk�nFacyh\E\��
\lgGq3acW;k X�dfk�}
\lZ�W�U.p�\lg�q3p�UGW �"\e~��[k ps\9�3b�dfi3Z�\l�$bwY W �"\lXj]�^R_
UKacb�ac\ld�\lXFahg�b$Xjg�b$q
UK\Eb

BEFORE row
acp�W�Y Y \lpsackQ{ \rn�W�p�\l}�b�Xh}`b�X�W�XFac\eY[p�W�a m@g�k�XFUGacp�b�W�Xhahack

{ \Eg�yF\lg�| \l}
~���yhb�a
BEFORE row

acp�W;Y Y \lpc�$W;X�acq3p�XF�$dfW;Y yFahi3\ep�nck p�d�b�X�q3i3}
b�ac\EacyFb�a[g�b�q3UG\lU
b�XjW�Xha�\eY[p�W�a mog�k XhUKa�p�b�W�XFahackR{ \Eg�yF\eg�|[\e}�b�Xh}`b�X

AFTER statement
a�p�W;Y Y \lpsackR{ \En�W�p�\e}
~

��yh\
AFTER statement

acp�W;Y Y \lpsg�b$q
UK\lU.b�X�W�XFac\lY p�W�a mog�k XhUGacp�b$W;XhahackQ{ \rg�yF\lg�| \l}
~$��X�acyhW;U
g�b$UG\l�$acyF\E\��3\lg�q
acW�k�Xjd�k }
\lZ�p�q3XFU.acyh\EUKa�\ei
U=p9\lg�q3p�UKW �"\lZ m��$b�U.nck�Z;Z�k�x�UKt
��p�W�Y[W�Xhb�Z�]�^�_`UKacb�ac\ldf\lXhahW�UGUKq3\l}
~
1. BEFORE row

a�p�W;Y Y[\ep�U.n�W�p�\e}
~
a. AFTER statement

acp�W;Y Y[\ep�U.n�W�p9\l}`{�m
UPDATE

W�X
BEFORE row

acp�W�Y Y[\lpI~
W�~�]�a�b$ac\ldf\lXhacU.k n

AFTER statement
acp�W�Y Y[\lp�U=p�q3XF~

W�W�~���XFa�\lY p�W�a mog�k XhUGa�p�b�W�XFahg�yh\lg�|[\e}`k X�acb�{�Z;\eU.g�yhb�XFY \l}`{�m
AFTER statementacp�W�Y Y[\lp�UK~
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b. �! �"� �#%$&#%'( �)+*�, BEFORE row  �-/.10203#4-/)5-/67'(8
c. 9�'( �#403-/.1 :<;�*2'()� �-�"�.1'= (;�>(#%;�?3#4@A*2'B �"�C�D�#4)5;�>("�'=02#%@EC�: BEFORE row  �-/.10302#%-/)F8

2. �!GIHA)F �"� �#%$J#%'= (-�67'=8
3. 9�'( �#%03-/.1 :<;�*2'()� �-�"�.1'= (,�-�*�$K�LGMHA)F �"� �#%$J#%'= (;�>(#%;�?3#4@
8
N >(#%-�#O"�-P#Q RS*M#�T
;�#%U7 �.1*2'()5 �*V �>(.�)5-P#%;�67-/)F.�*�'=W
XZY >=#4'B"[ �-/.�0202#%-/.1'=0V)F �"� �#4$&#4'= ($J*2@
.�,�.1#4)5*�'=#Q �"�C3D1#O.�'\"[-�#%,�#4-�#%'( �.�"�D�;�*2'()� �-/"�.1'= ] #4.� �>(#%-^ �>(#OU7-/.1$&"�-�:&?2#�:&*2-_,�*�-�#%.102'`?3#�:J �"�C2D�#Pa�b�"�'=@B"[ �-/.10202#%-�#%@B)F �"� �#%$&#%'( 3$&*�@
.1,�.1#%)

 �>(#Q*2 �>(#%-�b�*�'(D :< �>(#Q �-/.10302#%-/.1'=0V)F �"� �#%$J#%'= %Rc.�D1D�;�>(#%;�?V �>=#Q.1'( �#%03-/.1 :<;�*2'()F �-�"�.1'= �8 N >(.1)
"�D�D1*�RS)5-P*�Rd �-/.10302#%-/)5 �*M#%'=>("�'(;�#Q-�#4,�#%-P#%'= �.1"�D�.1'= �#%02-/.1 :�8

X �! �"� �#%$&#%'( ( �-/.�0202#%-/)5,�.1-P#%@A@
67#Q �* DELETE CASCADE "�'=@ DELETE SET NULL "�-�#
,�.1-P#%@AC2#%,�*2-P#Q"�'(@A"�,� �#%-e �>=#O6
)F#%- DELETE )� �"� �#4$&#%'( �b�'=*� (C2#%,�*�-�#O"�'(@A"�,� �#%-^ �>=#
.1'=@7. fg.1@
67"�D�#%'(,�*�-�;�#%$J#%'= ()F �"� �#%$J#%'= �)F8 N >(.1)+U7-P#�fg#%'( �)5 �>(*2)F#Q)F �"� �#%$&#4'= ( �-/.10203#%-/)5,�-�*�$
#%'(;�*267'( �#4-/.�'(0V$&67 �"� �.1'=0V#%-�-�*�-�)�8

h '\.1$&U7*�-/ �"�'( (U7-�*�U7#4-/ :<*2,( �>(#Q#�T7#%;�67 �.1*2'\$&*�@
#%D�.1)5 �>="� ("�D1D�"�;� �.1*2'()+"�'=@E;�>=#%;�?2)5@
*�'=#Q"�)
"[-�#%)F67D1 (*2,("i�!GIHA)F �"� �#%$J#%'= ($J6
)F ()�67;�;�#%#%@
8�9�,("�'\#�T
;�#%U7 �.1*2'\.1)+-�"�.�)�#4@iRS.1 �>=.1'\"i �-/.10203#4-�b
"�'=@A �>(#Q#PT
;�#%U= �.1*2'\.1)5'=*2 (#PT
U7D1.�;�.1 �D :<>="�'(@
D1#%@
b�"�D1D2"�;� �.�*�'()+U7#%-�,�*2-/$J#%@A"�)+"[-P#%)�67D1 (*2,( �>=#
*�-/.103.1'="�D��!GIHA)F �"� �#4$J#%'= �b�.�'(;�D16
@7.�'=0V �>=#O"�;� �.1*2'=)5U=#%-/,�*�-/$&#%@EC�:<,�.1-�#4@A �-/.10302#%-�)Fb�"�-�#O-�*�D�D1#4@
C2"�;�?38 N >=67)�b�.1'= �#%02-/.1 :<;�*�'=)F �-�"�.1'= �)+;�"�'='(*2 (C2#O;�*2$JU7-�*�$&.1)F#%@AC�:< �-/.�0202#%-�)F8 N >=#Q#�T7#%;�67 �.�*�'
$J*2@
#%D� �"�?3#4)5.1'= �*M"�;�;�*�67'= (.1'( �#403-�.1 :<;�*2'()F �-/"�.1'= �)5"�'(@A@
.1)F"�D1D�*�RS)5 �-/.10203#4-/)+ �>("� %fg.1*2D1"� �#
@
#%;�D1"�-/"� �. fg#Q.1'= �#%02-/.1 :<;�*�'=)F �-/"�.1'( �)�8
j *2-^#�T
"�$JU7D�#%b�.1'B �>(#QU7-�#Pf5.1*267)�D :<*267 �D1.1'=#%@A)F;�#4'("�-/.�*�b�)F6
U7U=*2)�#O �>="� (�L �#4U7)Ike �>=-P*�6
02>\l
)F67;�;�#%#%@
m�>(*�Rc#Pfg#%-�b�.�'\�! �#%UBni �>=#O.�'( �#%02-/.� :<;�*�'=)F �-�"�.1'( (.�)(fg.�*2D1"� �#4@
8 h )5"[-�#%)F67D1 3*2,= �>(.1)
fg.1*2D1"� �.1*�'=b�"�D1D�;�>="�'=02#%)5$&"�@
#QC�:< �>=#Q�LGMHA)F �"� �#%$J#%'= ] .�'\�! �#%UEl/a�b� �>(#Q,�.1-P#%@ BEFORE row
 �-/.10203#%- ] .1'B�L �#%UEo�a�b�"�'(@A �>=#O,�.1-�#%@ AFTER statement  �-/.10203#%- ] .1'B�L �#%UEp�a5"�-P#Q-�*�D1D�#4@
C2"�;�?38

Note:
h D1 �>=*26703>\ �-/.10302#%-/)5*�,=@
.1,q,�#%-P#4'= ( :gU7#4)5"�-P#Q,�.�-P#4@A.1'\"i)FU7#%;�.1,�.1;

*�-�@
#4-�b� �-/.10203#%-/)5*�,= �>(#Q)F"�$&#O :gU=#Q,�*2-^ �>=#Q)F"�$J#Q)F �"� �#%$&#%'( ("�-P#Q'(*2 
0267"�-/"�'( �#%#%@A �*M,�.1-P#Q.1'B"�'�:<)FU7#%;�.1,�.1;r*2-P@
#%-�8 j *�-e#�T
"�$&U7D1#%b�"�D�D BEFORE
row  �-/.10202#%-/)5,�*2-^"i)F.1'=02D1# UPDATE )F �"� �#%$J#%'= ($J"�:<'=*� ("�D Rc"/:g)+,�.1-�#Q.1'
 �>(#Q)F"�$&#O*2-P@
#%-�8�sI#%)F.103'Q:e*267-e"�U7U7D�.1;�"� �.1*�'=)5)F*V �>(#�:<@
*M'=*� (-�#%D :<*2'\ �>(#
,�.1-/.1'(0`*2-P@
#%-e*�,=$J6
D1 �.1U7D�#O �-�.�0202#%-�)5*2,( �>=#Q)F"�$J#Q :eU7#%8
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4
6
70738�9;:=<>:@?BA"A�6
:C7
DFE>GIHKJ(LNM�OBP P GQMRO�S;T�O�M1GQU
V�LNE>GWLNJ�X Y�GQS;M�GQTNGQM�GQH[Z�GQU\O�H]LNE>G=LNM�O�P P GQMRJ�Z�LNO�^ H]_`OBP E[L[XaGWZ�bcM�M�GQH[LNY d
bcH[U
GQM�P�^�OBH[P5Z�E>J$H>P GQS;X�dfehg.ijS@LNJ$L�GQ_kGQH[L�S;O H]^ LNE[GQMRbcS@GIM�S@lhLNM�J$H>SCJ�Z�LNO�^ H[SCm�n�H]J�Y�Y�Z�J�SCGQSCV�LNE>G
ehgoi\SCLNJ�LNGQ_`GQH>LNS;M�b
H=p3OBLNE[O�HKLNM�O�P PaGIM�SqTN^ Y�Y�^�prLNE>GWZ�^ _`_k^�HKM�bcY�GQS;b
SCGIU\TN^ MsS@LNJ�H[U
J�YB^�H>G
ehgoi\SCLNJ�LNGQ_`GQH>LNSCm�n�H]tcJ�M�LNO�Z�bcYBJ$MNV�O�T>J$H]b
H[Z�^ _`_kO�LNLNGQU\LNM�J�H[SCJ�Z�LNO�^ H]E>J$S;_k^ UcOBTNOBGIUvu"J�Y�bcGQS
LNE>J�L[JwLNM�O�PaP GQMRX GIO�H>P5T�O�M1GQU\GQOBLNE>GIMRH>GIGIU
S;L�^.M1GQJ�U\xNyab
GIMBd zq^�M p{M�OBLNG=xNb
tcUcJ�LNG�z@V�LNE[GQHKL�E[G
ehgoi\SCLNJ�LNGQ_`GQH>LNS;O�HKLNE[G=X ^�U�d|^�T>LNE[G=LNM�O�P PaGQMsX�GQOBH[P5T�O�M�GIU\bcS@GWL�E[G=T�^�Y�YB^�p3OBH[P5PabcO�U
GQY�O�H>GQSC}
~ gobcGQM�OBGISqSCGQGWL�E[G=Z�bcM�M1GQH>L[M1GQJ�U
�NZ�^ H[S@O�SCLNGQH>L[_`J$L�GQM�O�J�Y�O���GQUwu"OBG�pr^�T>M1GQT�GQM1GQH>Z�GIU\LNJ�X Y�GQS

J�H>U\J$H$dfU
J$L�J=Z�E[J�H>P GQUvp3O�LNE>O�H]L�E[G=SCJ�_`G=LNM�J�H[SCJ�Z@LNO�^ H[m
~�� tcU
J$LNGQS[p{J$OBL[TN^ MRG��
O�SCLNOBH>P5UcJ�L�J(Y�^ Z�� S;L�^.X G=M1GQY�GQJ�SCGQU\X GQTN^ M1G=tcM1^ Z�GQGIUcOBH[Pam
��E[G=T�^�YBYB^�p{O�H[P�G1�
J�_ktcY�GIS;O�YBYBbcSCLNM�J�LNG=LNE>GIS@GWtc^ O�H>LNSCm
�>�1���>�����������>�������h�N� �$�������q��� ���W��� �q�|�vS@SCbc_kG=LNE[J�L[LNE[G

salary_check
LNM�O�P PaGQMsx�X ^ U�daz

O�H>Z@YBbcU
GQS;LNE[G=T�^�YBY�^�p{O�H>P
SELECT

S@LNJ$L�GQ_`GQH[L�}

SELECT min_salary, max_salary INTO min_salary, max_salary
FROM jobs
WHERE job_title = :new.job_title;

� ^ MsLNE>O�S;G��
J�_`tcYBGQV$J�SCSCb
_`G=LNE>J$L[LNM�J�H[S@J$Z�LNOB^�H(�5�RO�H>Z�Y�bcU
GQS;J�H]bctcU
J�LNG=LN^.LNE>G
max_

salary
Z�^ Y�bc_kH]^ T[LNE>G

jobs
LNJ�X Y�GQm��vL[L�E[O�S;tc^ O�H>LNV$L�E[G

salary_check
LNM�O�PaP GQMRO�S;T�O�M1GQU

X�dfJ(S@LNJ�LNGQ_`GQH>L[O�H]LNM�J�H[S@J$Z�LNOB^�H
T2

m ��E[G
SELECT

SCLNJ�LNGQ_kGIH>LQp3OBLNE[O�HKLNE[G=T�O�M1GQU\LNM�O�PaP GQM
x�^�M�O�P OBH[J�LNO�H>P5T�M1^�_

T2
z;U
^ GQS;H[^ L[SCGQG=LNE[G=bctcU
J�LNG=X�dfLNE[G=bcH>Z�^�_k_`OBLNLNGQU\LNM�J$H>SCJ�Z�LNO�^ H

T1
V

J$H>U\LNE[G=yabcGQMBdfO�H]LNE>G=LNM�O�P PaGIMRM�GIL�bcM�H[S;L�E[G=^�Y�U
max_salary

u"J$YBbcG=J$S;^ T[L�E[G
M1GQJ�U
�NZ�^ H[S@O�SCLNGQH>L[tc^�O�H>L[T�^�MRLNM�J�H[SCJ�Z�LNO�^ H

T2
m

�>�1���>�����������>�������h�N� �$�������q��� ���W��� �q¡|�vS@SCbc_kG=LNE[J�L[LNE[G
total_salary

LNM�O�P PaGQMs_kJ$OBH[LNJ�O�H>S
J(U
GQM�O u"GQU\Z�^�YBbc_`HKL�E[J$L[SCLN^ M1GQS;LNE>G=LN^�LNJ�Y�SCJ�Y�J�MBdf^�T>J�Y�Y�_`GQ_kX GQM�S;O�H]JwU
GQtcJ$M�LN_kGQH[L�}

CREATE TRIGGER total_salary
AFTER DELETE OR INSERT OR UPDATE OF department_id, salary ON employees
FOR EACH ROW BEGIN
/* assume that department_id and salary are non-null fields */
IF DELETING OR (UPDATING AND :old.department_id != :new.department_id)
THEN UPDATE departments
SET total_salary = total_salary - :old.salary
WHERE department_id = :old.department_id;
END IF;
IF INSERTING OR (UPDATING AND :old.department_id != :new.department_id)
THEN UPDATE departments
SET total_salary = total_salary + :new.salary
WHERE department_id = :new.department_id;
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END IF;
IF (UPDATING AND :old.department_id = :new.department_id AND
:old.salary != :new.salary )
THEN UPDATE departments
SET total_salary = total_salary - :old.salary + :new.salary
WHERE department_id = :new.department_id;
END IF;
END;

�! !"$#�%'&)(+*�,
-�.0/21�*43�(�5
/2/2 �(�*6#�%7-�#7 �8'*65
(9*4";: (+528'<� �.=.=&�#�#�*;>?#�"@-�8'(9-�<�#�&) !8A&)87<�1�52>2*4(+-�8
52/2>
-�#�*6#� B#�%'*

total_salary
<� �1)5
.08A �C'-D"E �FG&)8A#�%7*

departments
#�-�HI1)*4J�KL#7#�%'&)(

/2 �&�87#�3�#�%7*
total_salary

#�"@&)M!MI*4"$&)(NC�&�"E*4>OH�PQ-D(�*;<� !87>O52(�*4";: (+RTSLUO(9#�-�#�*4.=*;8'#�J
V
*4<�-�52(�*6#�%7*LW�XZY\[�]L]L^E_�_ `4ab#�"�-�8'(9-�<�#�&) �8A �C'#�%7*cC�&)"@(9#752(�*4"$<� !87#�-�&)8'(+-�8d52/2>
-�#�*c#� B-
/2*4"�#�&)8'*;8'#;e+-�1)5
*6&)8d#�%'*

total_salary
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