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Stored procedures

CRELATE
[DEFINER = { mser——cHRRENT UIFR ]
PROCEDURE sp name ([proc parameter[, ..
"[characteristic———3 routine body
CREATE
[DEFINER = { user | “URRENT HSER—FH—

FUNCTION sp name ([func parameter[,..

RETURNS &vpe
Toherecterdistic . ..] routine body ©

broc parameter:
[ IN | ©UT | INOUT ] param name type

func parameter:
param name type

type:
Any ralid MyS0L data type

chardcteristiac:

SECURITY { DEFINEER | INVOEEER @
COMMENT 'string'

routine body:

-11]

110

| MO SQL | READS SQL DATA

]

Must contain
RETURN ...

DECLARE war namel[, ..

SELECT col namel, ..

.] twvpe [DEFAULT walues]

SET war mame = expr [, war name = expir]

.1 INTO war mame[,...] table expr

MODIFIES SQL DATAL }

o
|

Valid 50L procedure statement

DROF {PROCEDURE | FUNCTICN: [IF EXTI3T3] sp name

SHOW CREATE { PROCEDURE | FUNCTION } name <:|

[begin label:] BEGIN
[statement 1ist]
END [end dabel]




delimiter II<:|

BEGIH
SELECT COUHT{*) IHTD paraml FROM t:

EHD ;
X
ouery O, rows affected (0.00 =sec)

mysgl> delimiter

mysgl> CALL simpleprun{@a};<:;::::]
guery O, 0 rows affected (0.W0 sec)

mysgl> SELECT @&a;

- +
| Ba I
- +
| 3 I
- +

1 row in set (0.00 sec)

CREATE PROCEDURE simpleproc {(0OUT paraml IHT})

Stored procedures

my=sgl> CREATE FUHCTIOH hello (s CHAR(20)) BRETURHS CHAR{ 50)
-> RETURH COHCAT( 'Hello, ',s,'!'}:
Duery COK, 0 rows affected [(0.00 seg)

| Hellao, world! |

1 row in set [(0.00 sec)

When using the delimiter cotmand, you should awvoid the use of the backslash (") character because that 15 the escape character for MySOL.

CREALATE PROCEDURE p
BEGIN
# Set walue of OUT parameter
SELECT VERSICN (] INTO wer param;
# Increment walue of INOUT parameter
SET incr param = iner parsam + 1:

END;
Aincr nt);

Fincrement ;

(OUT wer parsm VARCHLR(ZS),

mysgl> SET @increment =
mysgl> CALL p{Eversion,
mysgl> SELECT @version,

INOUT incr parsam INT)

Stored procedures are stored
in the server-side. Then, they
help to reduce traffic between
the server and the clients.




Stored procedures

e Can stored procedures return result sets ?
— Procedures can. Any SELECT statement is returned.
— Functions cannot.

... MyS0L Command Line Client

mysqgl>

mysgl>

mysgl>

mysgl>

mysgl>

mysgl>

mysgl>

mysgl>

mysgl>

mysgl>

mysgl>

mysgl>

mysgl>

mysgl>

mysgl>

mysgl>

mysgl>

mysgl>

mysgl? create procedure showsalarydin myid int?> begin select salary from emp where id=myid; select szalary from emp where id=myid+l; end;~~
Query 0K, @ rows affected <B.82 sec)

+
zet (B.80 secd
+
H
+

+
set (B.82 secd
Query 0K, @ rows affected <B.83 sec)

Hsi1>




Flow control

IF search condition THEN statement list
[ELSEIF search condition THEN statement list]
[EL3E statement list]

END IF B

[kegin lakel:] WHILE search condition DO
statement list
END WHILE [end label]

[begin label:] BREPEALT
statement list
UNTIL searck condition
END BREPEAT [end lakel]

[begin label:] LOOP
statement 1ist
END LOOP [end label]

CL3E case walue
WHEN when walus THEN statemenq_list
[WHEN when walue THEN statemen;_list]
[ELSE statement 1ist]

END CASE B

it

CAZE
WHEN search condition THEN statement list
[WHEN search condition THEN statement 1ist]
[ELSE statement 1ist]

END CASE a

LEAVE 1azhel

This statement 13 used to ext any labeled flow control construct. It can be used within BEGIN

END ot loop constructs (LOOP, REPEAT, WHILE).

ITERATE l1abel

ITERATE can appeat only within LOOP, REPEAT, and WHILE statements. ITERATE means ~do the loop again™

Ezample:

CEELATE FEOCEDURE doiterate(pl INT)
EEGII
lakbell: LOOP
SET pl = pl + 1:
IF pl < 10 THEN ITERATE lakhell: END IF:
LEAVE lakell:
END LOOF labell:
SET [x = pi:
EIND




Exception handlers

DECLARE handler type HLANDLEER FOR condition_value[, cea] Statement

hapdler type:
| cortm Compulsory !! E.g., just;
| THDO

condition value:

SQLSTATE [VALUE] sglstate value » See Appendix B for list
| condition name
| SOLWARNING

| NOT FOUND
[
[

SOLEECEPTICN
mysgl error code

The DECLARE ... HALNDLER statemnent specifies handlers that each may deal with one or more conditions. If one of these conditions occurs, the specified
statement 15 executed. statement can be a sunple staterment (for example, SET var name = walue), or it can be a compound statement written usmg
BEGIN and END

For a conTInue handler, execution of the current routine continues after execution of the handler statement. For an EXIT handler, execution terrnates for the

BEGIN ... END compound statementin which the handler 1z declared 15 12 true even if the condiion occurs in an inner block ) The Do handler type

statement 15 not yet supported.

A condition waluecanbe any of the following values: Control is returned to the outer block
If it exists.

Ln SQLETATE value or a MyS QL error code.

& condiion name previously specified with DECLARE ... CONDITICH.

SOLWARNING 15 shorthand for all SQLSTATE codes that begin with 01,

NOT FOUND is shorthand for all SQLSTATE codes that begin with 0z,

SQLEXCEPTION 15 shorthand for all SQLSTATE codes not caught by SOLWARNING or NOT FOUND.



Exception handlers

mys3cgl> CREATE TABLE test.t (=1 int,primary key (s1l)):
Duery OK, 0 rows affected (0.00 seg)

myacgly delimiter ff

mys3cgl> CREATE PROCEDURE handlerdemo ()
-> BEGIH
- DECLARE COHTIHUE HAWNDLER FOR SQLSTATE '23000' SET @x2? = 1:
- SET @x = 1;
- IHSERT IHTO test.t VALUES (1) :
- SET @x = 2;
- IHSERT IHTO test.t VALUES (1) :
- SET @x = 3;
-> EHD:;
== ff

Query O, 0 rows affected (0.00 sec)

myacgl:y CALL handlerdemo( ) ff
Duery OK, 0 rows affected (0.00 seg)

myacgl> SELECT a@xf/f

e +
| Bx |
e +
| 3 I
e +

1 row in set [(0.00 sec)

The example associates a handler with SQLETATE 22000, which occurs for a duplicate-lkey error. Motice that Bx 15 3, which shows that MyS QL
executed to the end of the procedure. Ifthe ine DECLARE CONTINUE HANDLER FOR SQLSTATE '23000' SET Bxz = 1; had not been present,
WySOL would have taleen the default path (EXIT) after the second INSERT faled due to the PRIMARY EEY constraint, and SELECT Ex would have
returned 2.



cursors

CREATE PROCEDURE curdemo()
BEEGIN

DECLARE done INT DEFAULT 0O
‘ 1st DECLARE @ CHAR(16]:
DECLARE b,c INT:
‘ 2nd DECLARE curl CURIOR FOR JELECT id,data FROM test.tl: DECLARE cursor name CURIOR FOR seleact statement
DECLARE curz CURIOR FOR SELECT i FROM test.ti;
‘ 3rd DECLARE CONTINUE HAWDLER FOR 3QL3ITATE 'O2000' 3ET done = 1;

OPEN curl: OPEN cursor name
OPEN curs:

REPELT
FETCH curl INTO a, b;
FETCH curd INTO co:
IF NOT done THEN
IF b < o THEN
INSERT INTO test.td VALUES (a,b):
EL3E
INSERT INTO test.td VALUES (a,c):;
END IF:
END IF:
TNTIL done END REPELT:

CLO3IE curl:;
CLO3IE cur:;
END

CLOSE cursor name

FETCH curscor name INTO var name [, var name]
This statement fetches the nest row (if a row exsts) using the specified open cursor, and advances the cursor pointer.

Ifno more rows are available, a Mo Data condiion occurs with SQLETATE walue 02000, To detect this condition, you can set up a handler for it



DROF TRIGGER [schema name.] trig’g’er_name

Triggers

[begin label:] BEGIN
> [statament 1ist]

CRELTE END [end dabel]
[DEFINER = Hl

TRIGGER trigger name trigge;_ time trigger eve
ON &bl name FOR EACH RO trigger_stmt

Thiz statement creates a new
occurs for the table.

er. & trigger iz

atned database obiect that 15 associated with a table, and that activates when a particular event

The trigger becomes gefociated with the table named tb2 name, which rmust refer to a permanent table. Tou cannot associate a trigger with a
TEMPORLRY table gf'a view.

trigger timsd the trigger action tine. It can be BEFORE or AFTER to indicate that the trigger activates before or after the statement that activated it

trigger event midicates the kind of statement that actrvates the trigger. The trigger event canbe one of the followmg

s INSERT: The trigger 15 activated whenever a new row 15 tnserted mto the table; for example, through INSERT, LOAD DATL, and REPLACE
staterments.

s UPDATE: The trigger is activated whenever a row 18 modified; for example, through UPDATE statements.

s DELETE: The trigger is activated whenever a row 15 deleted from the table, for example, through DELETE and REPLACE statements. Howewver,
DROP TAEBLE and TRUNCATE statements on the table do meé activate this trigger, because they do not use DELETE.

Note: Currently, triggers are not activated by cascaded foreign key actions. This rnttation will be lfted as soon as possible.




CRELTE

Triggers

TRIGGER trigger name trigge;_time trigger event
ON thl paeme|FOR EACH ROW| trigger stmt

No sense for INSERT

Tou can refer to columns m the subject table (the table associated with the tngger) by using the aliases OLD and NEW. OLD. col namerefers to a

colutnn of an exmsting row before it 1z updated or deleted. NEW. col name refers to the column of a new row to be inszerted or an exsting row after it 1
updated.

No sense for DELETE

A column named with OLD 15 read-only. You can refer to it (f vou have the SELECT privilege), but not modify . A column named with NEW can be
referred to of you have the SELECT privilege for it. In a BEFORE trigger, you can also change its value with SET NEW. col name = walueif you have
the TPDATE privilege for it This means you can use a trigger to modifiy the values to be mserted into a new row or that are used to update a row.

If'a BEFORE trigger fails, the operation on the corresponding row 13 not performed.

L BEFORE trigger 15 activated by the affemspt to msert or moddy the row, regardless of whether the attempt subsequently succeeds.

An AFTER trigger 1z executed only if the BEFORE trigger (if any) and the row operation both execute successfully.

An error during either a BEFORE or AFTER tngger results in failure of the entire statement that cansed trigger invocation.

Thetre cannot be two thggers for a given table that have the same trigger action time and event.




Triggers

... MySQL Command Line Client - |0 ﬂ
Query OK, B rows affected <BH.B0 sec II

mysgl» create trigger newemp bhefore insert on emp for each row begin declare m int; select count{=} into m from emp where id=new.id; if m>8
then begin select max{id> into m from emp; set new.id=m+l; end; end if; end;./~
Query OK, B rows affected <B.8B0 sec?

mysgl>

mysgl>

mysgl>

mysgly insert into emp values<3,.3»;//
Query OK, 1 row affected <B.B5 sec?

mysgl» select * From emp;~”

____________ +
i id | salary |
o +
i1 1 18888 |
i 2 1 200868 |
LI 3 i
HEE E I
———— e ———————

+
4 rows in set (B.80 zec)

mysgly insert into emp values<11.3>;//
Query OK, 1 row affected <B.B5 sec?

mysgl» select * From emp;~”
e

- ————— - =
I
=&
=&
=&
==
4o —————— =

{A.¥A sec>

Exercise: Create a procedure, function and trigger to obtain the derived attribute

representing the average salary of the employees of a department.
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