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Triggers in SQL
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Introduction to Triggers

* A statement-level trigger is
executed once for each transaction
regardless of how many rows are
inserted, updated, or deleted.

* MySQL supports only row-level
triggers. It doesn't support
statement-level triggers.
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Introduction to Triggers

* The SQL standard defines two types
triggers: row-level triggers and
statement-level triggers.

+ A row-level trigger is activated for each
row that is inserted, updated, or
deleted.

- For example, if a table has 100 rows
inserted, updated, or deleted, the trigger i
automatically invoked 100 times for the 100

s affected.
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SQL Triggers

+ Can be used o monitor a database and take
a corrective action when a condition occurs

- Examples:

* Charge $10 overdraft fee if the
balance of an account after a
withdrawal transaction is less than
$500

+ Limit the salary increase of an
employee to no more than 5% raise
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AdvanTages of triggers

+ Triggers provide another way to check t

integrity of data.

+ Triggers handle errors from the database
layer.

- Triggers give an alternative way to run
scheduled tasks.

- you don't have to wait for the scheduled
events fo run because the triggers are
invoked automatically before or after a
change is made to the data in a table.

iggers can be useful for auditing the
data changes in tables. 6
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Disadvantages of triggers %\\\

+ Triggers can only provide extended
validations, not all validations. For simple
validations, you can use the NOT
NULL, UNIQUE, CHECK and FOREIGN
KEY constraints.

+ Triggers can be difficult to troubleshoot
because they execute automatically in the
database, which may not invisible to the client
applications.

- Triggers may increase the overhead of the
MySQL Server.
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SQL Triggers

CREATE TRIGGER trigger-name
trigger-time trigger-event
ON table-name
FOR EACH ROW
trigger-action;
trigger-time < {BEFORE, AFTER}
trigger-event e {INSERT ,DELETE,UPDATE}

SQL Triggers

CREATE TRIGGER trigger_name
{BEFORE | AFTER} {INSERT | UPD
ATE| DELETE }

ON table_name FOR EACH ROW
trigger_body;
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SQL Triggers

* Then, specify the operation that
activates the trigger, which can
be INSERT, UPDATE, or DELETE.

* After that, specify the name of the
table to which the trigger belongs afte
the ON keyword.

+ Finally, specify the statement to
execute when the trigger activates.

- If you want to execute multiple

statements, you use the BEGIN
END compound statement ;
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SQL Triggers %\\

- First, specify the name of the trigger Tha‘ri
you want to create after the CREATE
TRIGGER keywords. Note that the frigger
name must be unique within a database.

* Next, specify the trigger action time

which can be

either BEFORE or AFTER which indicates
that the trigger is invoked before or after
each row is modified.

Y :

SQL Triggers: An Example

+ We want to create a trigger to update the
total salary of a department when a new
employee is hired

nysgl> select * from employvees

i id | name | superid | salary | hdate i dno

f 1 i john 3 i g ! 1960-01-81 | 1
P 2 ! mary | 31 A | 1964-12-81 | 3
! 3 ! hob HULL i 868088 ! 1974-62-07 | 3
H 4 1 tom H 14 588688 | 1978-81—-17 ! 2
5 1 hill ¢ HULL i NULL ! 1985-6i-28 ! 1

3 rows in set (A.BA sec)>

nysgl> select % from deptsal:

! dnumber | totalsalary !

1 1890888
2 i 56000 |

J El 138008 |
rows in set (B.680 sec? 12
~
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SQL Triggers: Example Triggers: Example - Part 2 %\

mysul) select = from deptsal

e Create a trigger to update the total
salary of a department when a new :
employee is hired: 3 rous in set <88 sec>

ysgl> insert into employee values <6.°lucy’.null,.?88680,°'1981-01-01°.1>;
Huery OK. 1 row affected (@.88 sec)>

st s SN S il

yegly delimiter |

I e Mg pysal? selest x from depteals
—> for each rou !
- begin

-3 if new.dno is not null then < totalsalary increases by 90K
- update deptsal
-> set totalsalary = totalsalary + new.salary
' vhere dnumber = new.dno; Tous in set <068 sec>
b d end if; Hysql) insert into employee values <7.’george’.null,.45000,.°1971-11-11’',.nulld;
> end | uery OK. 1 row affected CB.B2 sec)
uery OK. B rous affected (B.86 sec> nysqly selece x from depesals

1> delimit AR e totalsalary did not change
yeqlr delimiter ;

The keyword “new” refers to the new row
inserted

ysql> drop trigger update_salarys
uery OK, B rous affected (0.809 sec)

Triggers: Example - Part 3 Triggers: An Example - Part 1%\

musgly delimiter

* A trigger to update the total salary of a BiZul ScifeRR Fron coploect

. ! id ! name ! superid ! salary ! bdate ! dno !
department when an employee tuple is T e— S e s e S s s
e 2 ! mary H H 500898 ! 1964—12-01 I 3 !
modlfled: i H 20]:! E HNULL E s0008 E 1974—082—-87 E g E
mysgl> delimiter | 5 i Bill HuLL LL i i i
mysql> create trigger update_salary2 i 7 i geownge ! HULL ! B ! 1971—11— 11 ! NULL !
—> after update on employee 7 rows in set <B.00 secd>
:; {g;iﬁac}' rou mysgl> selsct * from deptsals
> if old.dno is not null then 1 _dnumber [ fotalsalars |
-> update deptsal ' 11 130008 |
-> set totalsalary = totalsalary - old.salary H 24 gooaes &
:; end“"ifr‘e dnunhel" = Dld.dnﬂ, 3 rows in set <(B.60 sec?>
-2 if mew.dno is not null then BT P S SRR T T ST ta TR N, 5 19009 vhere 14 - 6
-> update deptsal Rows matched:z 1 Changed:z 1 UWamnings: @
-> set totalsalary = totalsalary + neu.salary mysql> select % £rom deptsals
-> where dnumber = new.dno; + * +
_) el'ld if, ! dnumber ! totalsalary |

13 200088

S _) end I E 2 1 58088 @
Suery 0K, @ rows affected (B.B6 sec) H 3t 130088 |
\? 5 l'-uwsvrin set <B.88 secd> 16

Triggers: Example - Part Triggers: Example - Part é%\\\
* A trigger to update the total salary of mysgl) select * Fron enplovee; nysgl) select * faon deptsal;

department when an employee tuple is O ot . "
deleted: :1d:name :superld:salary:hdate :dnu | :dnumher:tutalsalary: /
PAnil5 reate:trigger updase salars gl DU SRR 1 1 )
S ha T SARmR Dbmny |30 SRR NGRLL 30 %: Hg:
=2 begin . DYUhb | WILD bR 30 3 :
B Gl D then Nl RN e )
4 et tetilialiny = totaloalany = oldiealaey DOUBIL | MIL ML OSRSR-B ! D vews in set (B8R seo)
2 end if Db ey | WDL 0N | OORRH L 1
Qucry OB rous affected (@.08 sec) U7 bgeonge | WL SBER |OS7E-EALL L NULL )
{

mysql} delimiter ; I >
N . yous in set (8,09 sec) "
~




SQL Triggers: Another
Example - Part 6

musgl>» delete from employee where id = 6
Query 0K, 1 row affected (B.H2 sec?

myusgl>» delete from employee where id = 7;
Query 0K, 1 row affected (B.HB3 secd

muysgl>» select * from deptsals
+

! dnumber | totalsalary |
+
H 1 1 189808 |
H 2 1 58088 |
H 3 1 1388688 |
+

rows in set <A.AA sec?>
|t v/

A Few Things to Note

+ A given trigger can only have one event.

+ If you have the same or similar processing that
to go on during insert and delete, then it's best to
have that in a procedure or function and then call
it from the frigger.

* A good naming standard for a trigger is
<table_name>_event if you have the room for that
in the name.

+ Just like a function or a procedure, the trigger
b {ll need a begin ... end unless it is a single

ent trigger.
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SQL Triggers

* To list all the triggers you have
created:

mysql> show triggers;
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Questions
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