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אאאאPL/SQL
אאאאאאאDML

אאאPL/SQLK
אאPL/SQLא

אאאPL/SQL،אאאW
אא W   ،א אא   

אאאאא،אא
אאאאאK

אא Wאאא ،אאאא 
אאא،א،

אאאKאאאאאfor
אאאאאאK

אא W ،אאאאאW
אאאאאאא

אא  K   א      
אאא،אאאK

אאאWאא،אאFא
אא  E  א  א א א אא   ،

אאK
אאW،אאאא،א

א אא   ،א  אאא    
אאאא،K

אא W  ،אאא    א אא   
אאא،אאאאאאK
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אאW
 א  א،א   א אא אא  א  

א  אאא א אא
אא 

אאW

א،אW
١. א 

٢K Rollsא 
٣K אאאGrantאRevokeאאא


אאאW

אאאאא١٠٠٪


אאW٥


אאW
•  
• אProjector 
•  
•  
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אאWאא
אאא 

אMulti-user Environmentא
אאאKאאW
١K א System SecurityK 

 א   אא א  א א  System 
Level، א א  ،א  א  א 

אאאK


٢K אData Security 
אאאאאאא

אאK


אא
אאSQLא،Database administrator

אאאאאא א
Kאאאאאאאא

 א  א   א  א  K 
אאאאאFא

אאאאKE
 אSchema  Wא    אא  א  Tablesא ،

אViewsא،SequencesKSchema،
אאK
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אאא System Privileges. 

٨٠  אאRoles ،אא 
אאDatabase AdministratorKאאא

Wא


אאא  א 
      ،

TablespaceK 

CREATE USER 

K DROP USER 

   Wא   א  
אאא،K 

ALTER USER 

Schema CREATE ANY TABLE 

 DROP ANY TABLE 

אא CREATE SEQUENCE 

א DROP SEGUENCE 

אא CREATE TRIGGER 

א DROP TRIGGER 

אW،א ALTER TRIGGER 

FE CREATE VIEW 

 DROP ANY VIEW 

 CREATE ROLE 

א ALTER ANY ROLE 

א DROP ANY ROLE 

א GRANT ANY ROLE 

אאא CREATE SYNONYM 

אאא DROP ANY SYSNONYM
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א
אCREATE USER،

אאאאאאK
  א  אא  K א   א 

אאK
CREATE USER user_name 
IDENTIFIED BY password; 

W
User_nameאאאא
Passwordאאאא

W 
SQL> CREATE USER scott 
      2   IDENTIFIED BY tiger; 
User Created. 


 אא DBAאאא

אאאW


GRANT privilege [, privilege …] 
TO user_name [, user_name, …]; 

W
Privilegeאאאא

User_nameאאאא


אאאאאאאW
• אאאCREATE SESSION 
• CREATE TABLE 
• CREATE SEQUENCE 
• CREATE VIEW 
• אCREATE PROCEDURE 
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W
SQL> GRANT create session, create table, create sequence, create view  
     2    TO scott; 
Grant succeeded. 

 
 Role ما هي الوظيفة

  א אא    א א  א ،  
    Kא   א   אא  K

אאK
 א  DBA אא     אא   ،

K 


CREATE ROLE role_name; 

אאאmanager א Tables،
views،אBLAKE אCLARKא  K

אאאאK


SQL> CREATE ROLE manager; 
Role Created. 


SQL> GRANT create table, create view 
      2   TO manager; 
Grant succeeded. 
 
SQL> GRANT manger to CLARK; 
Grant succeeded. 


א

 א    DBA  ،  
א   Kא     א   א 

אאאאא،ALTER USERK
ALTER USER user_name IDENTIFIED BY password; 
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W
User_nameאאK

PasswordאאK


א   א א א אא    ، א   
K


אאא Object Privileges 

 אאאTable،View،
SequenceProcedureKאאאKאא
אאאאK


Procedure Sequence View Table אא

 √  √ ALTER 
  √ √ DELETE 
√    EXECUTE 
   √ INDEX 
  √ √ INSERT 
   √ REFERENCE
 √ √ √ SELECT 
  √ √ UPDATE 


אאא

אא،אאKאא
אאאא Kא

        Kא א   אwith grant 
optionאאאאאKא

אאאאאK
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GRANT object_privilege ([columns]) 
ON         object 
TO         {user | role | PUBLIC} 
[WITH GRANT OPTION] 

W
Object_privilegeאאאא

Columnsאאאאאאא
ON objectאאאא

TOאאא
PUBLICאאא

WITH GRANT OPTIONאאא
WאאאאEMPאsuerichK


SQL> GRANT select 
          ON emp 
          TO sue, rich; 
Grant succeeded. 

WאEMPאאsuerichאאא
SQL> SELECT *  
     2    FROM scott.emp; 

אsuerichאאאW
SQL> CREATE SYNONYM emp FOR scott.emp; 
SQL> SELECT * FROM emp; 
 

אאאWITH GRANT OPTIONאאא
אK

SQL> GRANT select, insert 
     2    ON dept 
     3    TO scott 
     4    WITH GRANT OPTION; 
Grant succeeded. 



אא٢٦٢אא
אאאא
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אאאscottאאdept،
אאK

 

אאאאK
אאאאא

אאאData Dictionaryאא،א
אאK


א א 

Data  Dictionary Table 

אאאא ROLE_SYS_PRIVS 

אאאא ROLE_TAB_PRIVS 

אאאאא USER_ROLE_PRIVS 

אאאאא USER_TAB_PRIVS_MADE

אאאא USER_TAB_PRIVS_RECD 

אאאאאא USER_COL_PRIVS_MADE

אאאא USER_COL_PRIVS_RECD 
 

Wאאאאא،א
אאאK
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אאאK
 

 אאאאREVOKEאא،
אא،אאאאאא

אאWITH GRANT OPTIONאK
 
REVOKE {privilege [,privilege . . .] | ALL } 
ON            Object 
FROM       {user [, user . . .] | role | PUBLIC} 
[CASCADE CONSTRAINTS]; 


W 

  Referential Integrity 
Constraint  אאReferences 

CASCADE 
CONSTRAINTS 


WאאScottאאEMPK

SQL> REVOKE select 
     2    ON emp 
     3    FROM scott; 
Revoke succeeded. 
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١Eאאאאא؟

؟א
_________________________________________________


٢Eאאא؟

_________________________________________________

٣Eא،אאאאא؟

_________________________________________________

٤EאאDBA،אאא

،אאאא؟אא
_________________________________________________


٥Eאאא؟א

_________________________________________________

٦EאSALEMא،ALIאאDEPTא

K


٧EאALIאאDEPTאSALEMK


٨EאALIאאDEPTאSALEMK


٩EאאאDEPTאאאאK
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١٠EאUSER_TABLESאData Dictionary

אאK




١١EאSALEMאאא،DEPTאALIK
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אאW

אאאאאאאאאא
אאאאא

אאW

א،אW
١K אא 
٢K אאא 
٣K אאאא 
٤K אאאאאא 


אאאW

אאאא١٠٠٪


אאW٤


אאW
•  
• אProjector 
•  
•  
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אא
אאאExplicit Cursors 

 א אא א   א    Select א
،אKאאא

א Active set  א א א  א א  
،אאאאאאאאא

אאKאאאK
 

 
 
 
 






PL/SQLאאאא،אK
אאאאאאK



 
 
 

7369 SMITH CLERK 
7566 JONES MANAGER 
7788 SCOTT ANALYST 
7876 ADAMS CLERK 
7902 FORD ANALYST 

 

Cursor Current Row

Active Set 
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אאא
אאאאאW







  






אאאאאW
١K אDeclare Wאאא

אאK 
٢K  אOpen Wא א   א  א  ،

אאאאאאK 
٣K אאFetchWאאאאאא

אאאאKא
אאאאK،אא

א،אאא
אK 

٤K  אClose Wא א א א ،אא 
אK 

א      א  א    ،
אK

 أنشئ
  فياًموقع

 الذالكرة
 اًخاص

بجملة 

حدد 
 المجموعة

 ةالنشط

حمل 
السطر 

 في إلىالح
 المتغيرات

افحص 
لتحديد 

الأسطر 
المتوفرة في 

المجموعه 
،النشطة

أالغ 
المجموعة 

 .النشطة

 EMPTY YES

NO

 
DECLARE

 
    OPEN 

 
   FETCH 

 
    CLOSE 



אא٢٦٢אא
אאאאא

 
 

- ١٥ - 

א
Cursorאאא
• אאPL/SQLK 
• אSelectINTO

FETCHK 
CURSOR cursor_name IS 
                 Select_statement 

 
אאאORDER BYאאאאK

W
DECLARE 
    CURSOR emp_cursor IS 
             SELECT empno, ename 
             FROM emp; 
 
CURSOR dept_cursor  IS 
        SELECT * 
        FROM dept 
        WHERE deptno = 10; 
BEGIN  
   …… 



אא٢٦٢אא
אאאאא
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א
אאאאאאא

    ،א    א א א אא  
אK
Wא    PL/SQLא

Exception،אFetchK
OPEN Cursor_name; 


אאW

 Fetchא אאאא א K
אאאאK

FETCH cursor_name INTO [variable1, variable2, …] | 
record_name]; 

אאFetchאW
١K אא אאINTO אFetchא א 

אSelectאאאK 
٢K RecordאאFETCH INTOK 
٣K אא،K 

אFetchW
١K אאאא 
٢K אאאאאאאK 
٣K אאאFOR loopאאאאK 



אא٢٦٢אא
אאאאא
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W
FETCH emp_cursor  INTO v_empno, v_ename; 


אאW

אא،אאאאא
אאאאKאאK

אאא
INVALID_CURSORK
   א   PL/SQL  א   א א

            א  א 
אאFאאEאאK

W،אאאא
אאאאאOPEN_CURSORSאא

٥٠K 


… 
  FOR I IN 1—10 LOOP 
      FETCH  emp_cursor INTO v_empno, v_ename; 
       … 
  END LOOP 
  CLOSE emp_cursor; 
END; 





אא٢٦٢אא
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אא
    א  ،א      
אKאאאK

WאאאK


א אא א 
אא

K True/False %ISOPEN 

א
א 

True/False %NOTFOUND 

א
א 

True/False %FOUND 

אא
אא 

Number %ROWCOUNT 


%ISOPEN 

א      א K  אא א
%ISOPEN،א،אאKאTRUE

אKאאאK
W

IF NOT emp_cursor%ISOPEN THEN 
              OPEN emp_cursor; 
END IF; 
LOOP 
     FETCH emp_cursor; … 

 
%NOTFOUND%ROWCOUNTK
 Kאאא%ROWCOUNTאאא •
• אאא%NOTFOUNDאאאK 
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W
DECLARE 
   v_empno    emp.empno%TYPE; 
    v_ename    emp.ename%TYPE; 
    CURSOR emp_cursor IS 
            SELECT empno, ename 
             FROM emp; 
     BEGIN 
     OPEN emp_cursor; 
     LOOP 
            FETCH emp_cursor INTO v_empno, v_ename; 
            EXIT WHEN emp_cursor%ROWCOUNT > 10 OR 
                                    Emp_cursor%NOTFOUND; 
            … 
     END LOOP; 
     CLOSE emp_cursor; 
END; 

،%NOTFOUNDNULLא
       אא   א WHENא  

TRUEא،אאW


EXIT WHEN emp_curor%NOTFOUND  
                 OR emp_cursor%NOTFOUND IS NULL; 


אאאCursors and Records

א       א  א   K
אאאאאKאאא

א אא،אאאא
אK


אאאאאאאPL/SQLאK

אאאאK
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DECLARE CURSOR emp_cursor IS 
         SELECT empno, ename 
         FROM emp; 
   Emp_record  emp_cursor%ROWTYPE; 
   BEGIN 
       OPEN emp_cursor; 
       LOOP 
             FETCH emp_cursor INTO emp_record; 
             EXIT WHEN emp_cursor%NOTFOUND; 
             INSERT INTO temp_list(empid,empname) 
             VALUES (emp_record.empno, emp_record.ename); 
       END LOOP; 
      COMMIT; 
       CLOSE emp_cursor; 
  END;  

 

אFORK
 אא אא   אFORא א א אא    ،א

 א  ، א  אא   FOR Kא  
  אא  א      אא 

،אאאאK א
אW 


SET SERVEROUTPUT ON 
DECLARE 
      CURSOR emp_cursor IS 
                SELECT ename, deptno 
                FROM emp; 
BEGIN 
    FOR emp_record IN emp_cursor LOOP 
                       -- FE   
        IF emp_record.deptno = 30 THEN 
              DBMS_OUTPUT.PUT_LINE (‘Employee ‘ ||    



אא٢٦٢אא
אאאאא
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                           emp_record.ename || ‘ works in the Sales Dept. ‘); 
          END IF; 
     END LOOP;--   
END; / 

 

אאאFORאאא
א  א  ،א א אא א   

א ،אאאאאא Kא
אאאאאא،אאW

 
SET SERVEROUTPUT ON 
BEGIN 
    FOR emp_record IN (SELECT ename, deptno 
                                        FROM emp) LOOP 
                       -- FE   
        IF emp_record.deptno = 30 THEN 
              DBMS_OUTPUT.PUT_LINE (‘Employee ‘ ||    
                           emp_record.ename || ‘ works in the Sales Dept. ‘); 
          END IF; 
     END LOOP;--   
END; / 





אא٢٦٢אא
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W
١EאאאאאK

SQL> CREATE TABLE top_dogs 
           (name                  VARCHAR2(25), 
            salary                  NUMBER(11,2) ); 

 
٢EPL/SQLאK

١K אnאאאאאsubstitution variablesK 
٢K אאאא،אאnאאEMPK 
٣K אאאTop_dogsK 
٤K אאאאאK
 
 

Please enter the number of  top money makers: 5 
NAME                          SALARY 
KING                                   5000 
FORD                                  3000 
SCOTT                                3000 
JONES                                 2975 
BLAKE                               2850 


٣Eאא،אאאא

א،W
١K אאא٢King, Ford, ScottK 
٢K אאא٣King, Ford, Scott and JonesK 
٣K אאאאאאK 
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Please enter the number of top money makers: 2 
NAME                          SALARY 
KING                                   5000 
FORD                                  3000 
SCOTT                                3000 

 
Please enter the number of top money makers: 3 
NAME                          SALARY 
KING                                   5000 
FORD                                  3000 
SCOTT                                3000 
JONES                                2975 



 

 

אאאא  

 

אא  

אאא
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אאאא 

א



א


 

٣

 



אא٢٦٢אא
אאאא

 
 

- ٢٣ - 

אאW

אאאאאאא،אאK
אאאאאאK

אאW

א،אW
١K אאאא 
٢K אאאא 
٣K אאא 
٤K אאאאאאא 


אאאW

אאא١٠٠٪


אאW٤


אאW
•  
• אProjector 
•  
•  
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אא
אא

W
    אPL/SQL ،א   א א   

אאאאאאא،
אאK


؟

א،W
١K ،אאאאKא

ORA-01403א
אPL/SQLאNO-DATA-FOUNDK 

٢K אאאRAISEא
אאאא،א

אK 
אאא אאאא א א

א،אאאאא
אאאא(Enclosing Block)א،אK

אאאא
FailureאאאאאאאאK
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אאאא
אאאאW

١K אאאא 
אאאK 

٢K אאאא 
אאאאK 

٣K אאאא 
אאאאK 



אא

DECLARE

BEGIN

EXCEPTION

END;

DECLARE 

BEGIN

EXCEPTION

END; 


א


א


א

א

אא
אא

אאאא
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אאאאאאא،אW
EXCEPTION  
     WHEN exception1 [ OR exception2 . . . ] THEN 
                Statement1; 
                Statement2; 
    [WHEN exception3 [ OR exception4 . . . ] THEN 
                Statement1; 
                Statement2; 
                .     .     . ] 
    [WHEN OTHERS THEN 
                Statement1; 
                Statement2; 
                .     .     . ] 

אאWHEN OTHERS،אאא
אאאאאאאK


אא

אאאא
אא א  א א א ،א

אאאW
١K NO_DATA_FOUND 
٢K TOO_MANY_ROWS 
٣K INVALID_CURSOR 
٤K ZERO_DIVIDE 
٥K DUP_VAL_ON_INDEX 
 

PL/SQLאאאאאא
Standard Packageא،אNO_DATA_FOUND

TOO_MANY_ROWSאאאK
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אאאא
אאאא،א

א  א     א א  אא ،  
אאאOTHERאאאKאא

אאאאאאK














א א PRAGMAא א א  ،  
אאאאאאא

PRAGMAK

 
DECLARE

 
ASSOCIATE 

 
REFERENCE

Declarative Section Exception 
Handling Section 

א אPRAGMA 
EXCEPTION_INIT
א

א
א
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W
DECLARE 
     e_emps_remaining       EXCEPTION; 
     PRAGMA_EXCEPTION_INIT (e_emps_remaining, -2292) ; 
     v_deptno                      dept.deptno%TYPE := &p_deptno ; 
BEGIN 
      DELETE FROM dept 
      WHERE deptno = v_deptno; 
      COMMIT; 
EXCEPTION 
       WHEN e_emps_remaining THEN 
             DBMS_OUTPUT.PUT_LINE (‘Cannot remove dept ‘||    
                                               TO_CHAR (v_deptno) || ‘. Employees exist ‘);
END; 


אאאאK

PL/SQLאאאאאא،W
١K אא 
٢K אRAISEK 


DECLARE 
        e_invalid_product        EXCEPTION; 
BEGIN 
        UPDATE product 
        SET descrip = ‘&product_description’ 
        WHERE prodid = &product_number; 
        IF SQL%NOTFOUND THEN 
                RAISE e-invalid_product; 
       END IF; 
       COMMIT; 
EXCEPTION 
       WHEN e_invalid_product THEN 
                  DBMS_OUTPUT.PUT_LINE (‘Invalid product number. ‘); 
END; 



אא٢٦٢אא
אאאא
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אא
،אאאאאאW

١K SQLCODEא 
٢K SQLERRMK




 
DECLARE 
        v_error_code         number; 
        v_error_message  varchar2(255); 
BEGIN 
. . .  
exception 
WHEN OTHERS THEN 
      ROLLBACK; 
      v_error_code := SQLCODE; 
      v_error_message := SQLERRM; 
       INSERT INTO errors VALUES (v_error_code, v_error_message); 
END;  

אאא
אאא،

אאאאא Kאא
אאאאאאאא

Enclosing BlockאאK
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 א   א   א א    ،  
NO_DATA_FOUND    ،אא א  אא  

  א  א   ،א א  א   אא
אאFאאאEאאאאאK

BEGIN
       SELECT … 

       UPDATE … 
       IF SQL%NOTFOUND THEN 

            RAISE e_no_rows; 
       END IF; 

EXCEPTION 
       WHEN e_inventory THEN … 
        WHEN e_no_rows THEN … 

END;

DECLARE 
     .     .     . 

    e_no_rows    exception; 
    e_integrity  exception; 

    PRAGMA EXCEPTION_INIT (e_integrity, -2292); 
BEGIN 

      FOR c_reocrd IN emp_cursor LOOP 
 
 
 
 
 
 
 
 
 
 
 

      END LOOP; 
EXCEPTION

BEGIN
       SELECT … 

       UPDATE … 
       IF SQL%NOTFOUND THEN 

            RAISE e_no_rows; 
       END IF; 

EXCEPTION 
       WHEN e_inventory THEN … 
        WHEN e_no_rows THEN … 

END;
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אRAISE_APPLICATION_ERRORK
 א אא RAISE_APPLICATION_ERRORא  א

אאאאK 


… 
EXCEPTION 
    WHEN NO_DATA_FOUND THEN 
                RAISE_APPLICATION_ERROR (-20201,  
                                                                     ‘Manager is not a valid employee.’);
END; 

 
אאאאאאאאא،אאW

… 
DELETE FROM emp 
WHERE  mgr = v_mgr; 
IF SQL%NOTFOUND THEN 
     RAISE_APPLICATION_ERROR (-20202, ‘This is not a valid manager’); 
END IF; 
… 

 



אא٢٦٢אא
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١EאPL/SQLאאאK

١K א א   א אאא  ،  א  א 
MESSAGESא?א<Salary> 

٢K א  א אאא    א  א   
MESSAGESא?א<Salary>K 

٣K אאא ، אא א  א    MESSAGESא א
אK 

٤K  א   א     MESSAGESא? 
K? 

٥K אאאאאMESSAGESK 
 

RESULTS

–٢٠٠٠
א٥٠٠

٣٥٠٠א 

٢ E  אPL/SQL א    אא  DEPT 

אא  אא   אאא אא א Substitution 
variablesK

١K אא  אא  א 
אאK 

٢K PL/SQLאK 
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Please enter department number: 50 
Please enter department location: Huston 
PL/SQL procedure successfully Completed 
 
G_MESSAGE 

א٥٠אא  


٣EאPL/SQLאאאאאא

١٠٠$K
١K אא،אאK 
٢K אא،אאאאאK 
٣K אאאאK 
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Please enter the salary: 800 
PL/SQL procedure successfully completed. 
G_MESSAGE 

F١Eא٧٠٠٩٠٠  
 
Please enter the salary: 3000 
PL/SQL procedure successfully completed. 
 
G_MESSAGE 

F٣E٢٩٠٠א٣١٠٠  
 
Please enter the salary: 6000 
PL/SQL procedure successfully completed. 
 
G_MESSAGE 

א٥٩٠٠٦١٠٠  
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אאW

אאאאאאאא
،אאאאאאאK

אאW

א،אW
١K אא 
٢K אאאאא
٣K אאאאא 
٤K אא 
٥K אאאאא 


אאאW

אאא١٠٠٪


אאW٤


אאW
•  
• אProjector 
•  
•  
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אאאW
אאProgram Constructs 

W
  א א  א אא אאProgram Modules ،

אאאאאאModules،
אא،אאא

א אא  א    Database Serverאא  
אאאאK
אאאא אאSource Code

   א Compileא  P-Code Kאא  א 
אאא’W





 
 
 
 
 
 
 

DECLARE
 

 

BEGIN 
 
 
 

EXCEPTION 
  

Package 

Anonymous 

block 

Application 

trigger 

 
Database 

trigger 

 
Object Type

Application 
procedure/ 
Function 

Stored 
procedure/ 
Function 
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אאאא
אאאאאW

١K Anonymous BlockWאאאאאK
אאאאK 

٢K Named Block W Subprogramsאאא،
אאWFunction, Procedure, Trigger, Package

אK 
אאאאאא

אאNested BlocksK
Anonymous PL/SQL Block 

אאא،אאא
     ، PL/SQLא   

Execution time،אאאW 
 

DECLARE          (Optional א) 
אאאא

BEGIN                (Mandatory  ) 

אא  

EXCEPTION       (Optional א) 
  

END;                    (Mandatory  ) 
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،אאWJ
 

K אDeclaration section 
א  א א Declare  א   א 

א  אBegin K،אא    ،א א א 
אאאאאאא،אאאK

K אExecutable Section 
אאאאאא

אאאא،BeginאEnd
אאK

K אאException Section 
א  א א Exceptionא   א א 

א א אא אא
אK


אאאNamed PL/SQL Block 

אאא  א    
אParametersא،אאPL/SQL

אאאאFunctionא، ProcedureK



אא٢٦٢אאא
אאאא
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Header 
IS 
     Declaration section 
BEGIN 
     Executable Section 
Exception       (optional) 
     Exception section 
END; 

 
אאא،אאאSubprograms،

،אאאאאאא
אאאHeaderאא،W

K אאאProcedureFunctionK 
K אאאא 
K אא،K 
K אReturnאאאFunctionsK 

א  IS א 
ISאאאAnonymous BlocksK

אאאאאאAnonymous Blocksאאא
אאאSubprograms؟K

 א  א   אאא אאא  
אא

אK
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אאאאאאאAdvantages of Subprograms.
١K אאImprove ReusabilityK 

אאאאאא
،אאאאאא

אK 
٢K אImprove maintenanceK 

אאאאאאא
،אא

  א א     א אא   
   א אא ،   אאא

אK
 

٣K אImprove PerformanceK 
• אא 

אאK 
• אאאאאאאאא

אא Network Traffic  
אאאאא؟

א אא   א   Database Serverא 
SQL*Plus K א   Database Client  Procedure Builder

אאאאאForms BuilderK


אאאאFunctionsProceduresK
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אאW

אאא،
אאאאK

אאW

א،אW
١K א 
٢K אא
٣K אאאאאאא 
٤K אאאאאא 
٥K  
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אProcedure 
 אאא

Return valueProcedureW
CREATE [OR REPLACE] PROCEDURE procedure_name 
      [ (Parameter1 [,Parameter2, …] ) ] 
AS 
      [ Local Declaration ] 
Begin 
        Executable Statements 
[Exception  
        exception handlers ] 
END [procedure_name] 


    Procedureא  ،אאא   
א W

١K אHeader 
אאASISאאא

٢K אBody 
 ISא א א  אאאא K

 REPLACE  א ،אא  ،  א
אא א א  אא  

אK
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אאProcedure
אאאאProcedure؟K


  


 
 
 
 
 






 
 


 

١K אאאאProcedure BuilderSQL*Plusא
אאK 

٢K אCompile the code 
אאSource Codeאp-code

٣K אאא 
אאProcedure BuilderStartא

אאאSQL*Plus


 

Compile

 
Oracle 

Procedure 
Builder    

 
SQL*Plus Code 

Save 

Editor 
Code 

SQL> START file.sql

 
ORACLE  Source code 

P-Code 

1

Execute

2
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אאא Procedural Parameter Modes  
אאאאאאאאאא

אאCalling Environmentא،אאאאאא
אאאאא،א،

אאאאWIN،OUT،IN OUTK














WאINK

Procedure 
 

   IN parameter 
 

   OUT parameter 
 

   IN OUT parameter
 
 (Declare)

 
 

Begin 
 
 

Exception 
 

 
Calling Environment 
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אא

INFאאE אאאאProcedure
OUTאאProcedureאא

IN OUT א אProcedureאא 
אאParameter


אאאאאParameter Modes for Formal Parameters

אאאאא،אאא
אא،אאActual Parameterאא

אאאאK
IN OUTIN OUT 

אאא
א א

אSubprogram
אאא

אא
א

  א 
אא


Un initialized variable 

 
Initialized Variable 

אא Actual 

Parametersא 
  ،

  ، 


א


Wא

אא    אIN    ،א א
אא،אאא

אא١٠K٪



אא٢٦٢אא
אאא
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SQL> CREATE OR REPLACE PROCEDURE raise_salary 
      2     (v_id    in   emp.empno%TYPE)  
      3      IS  
      4     BEGIN 
      5           UPDATE emp 
      6            SET sal = sal * 1.10 
      7            WHERE empno = v_id; 
      8       END raise_salary; 
      9      / 
Procedure created. 
SQL> EXECUTE raise_salary(7369)  
PL/SQL procedure successfully completed 

 
אאאא،אאSQL*Plus

אRaise_salaryאאא
אאאא١٠٪

אSQL*Plusא،EXECUTE


SQL> EXECUTE raise_salary (7369) 

אאאProcedure Builderאאא،

אאא
PL/SQL> raise_salary (7369) 


      אאא אא א א  א

K
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Wא
SQL> CREAE OR REPLACE PROCEDURE query_emp 
           (v_id               IN             emp.empno%TYPE, 
            v_name         OUT         emp.ename%TYPE, 
            v_salary        OUT         emp.sal%TYPE, 
            v_comm       OUT          emp.empno%TYPE) 
         IS 
         BEGIN 
                SELECT ename, sal, comm. 
                INTO v_name, v_salary, V_comm 
                FROM emp 
                WHERE empno = v_id; 
         END query_emp; 
/  


א،אאאאאא

אאאK
אאאSQL*Plusאאא

אאאאא،W


SQL> START emp_query.sql 
Procedure created. 

emp_query.sqlאאאאK 


SQL>  VARIABLE g_name            VARCHAR2(15) 
 SQL> VARIABLE g_sal                 NUMBER 
 SQL> VARIABLE g_comm            NUMBER 

 
SQL> EXECUTE query_emp(7654,:g_name, :g_sal, :g_comm) 
PL/SQL procedure successfully completed. 


אא(:)אאאHost Variables


SQL> PRINT g_name 
G_NAME 
MARTIN 
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Wא
SQL> CREATE OR REPLACE PROCEDURE format_phone 
           (v_phone_no  IN OUT VARCHAR2) 
          IS 
          BEGIN 
          v_phone_no :=       ‘(‘ || SUBSTR(V_phone_no,1,3) || 
                                         ‘)’ || SUNSTR(V_phone_no,4,3) || 
                                         ‘-‘ || SUBSTR(v_phone_no,7); 
         END format_phone; 
/ 

אאאאKא
אאאאאא

K


SQL> VARIABLR g_phone_no   VARCHAR2(15) 
 
SQL> BEGIN :g_phone_no := ‘8006330575’; END; 
           / 
PL/SQL procedure successfully completed. 
G_PHONE_NO 
8006330575 
 


 

SQL> EXECUTE format_phone (:g_phone_no) 
PL/SQL procedure successfully completed 
 
SQL> PRINT g_phone_no 
G_PHONE_NO 
(800)633-0575 
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אאא
אאאאאא א

Wא،אK
א א 

אאאאא אPosition
אא  א א

אאאאF>EZ 
אName 

א  אא א  אא
אK 

Combination


W

BEGIN 
add_dept; 
add_dept (‘TRAINING’, ‘NEW YORK’); 
add_dept (v_loc => ‘DALLAS’, v_name => ‘EDUCATION’); 
add_dept (v_loc => ‘BOSTON’); 
END; 
/ 


SQL> SELECT * FROM dept; 
 
DEPTNO             DNAME                  LOC 
   ….                      …..                           …. 
     41                     unknown                   unknown 
     42                     TRAINING               NEW YORK 
     43                     EDUCATION           DALLAS 
     44                     unknown                   BOSTON 
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אאאאDefaultאא 
 אאאאDefaultאאא

אאאאאא،אאW
SQL> CREATE OR REPLACE PROCEDURE add_dept 
           (v_name            IN    dept.dname%TYPE    DEFAULT  ‘unknown’, 
            v_loc                IN    dept.loc%TYPE          DEFAULT  ‘unknown’) 
          IS 
          BEGIN 
              INSERT INTO dept 
              VALUES  (dept_deptno.NEXTVL, v_name, v_loc); 
         END add_dept; 
         / 


אא

   א א     SQL*Plusא א   
 א  א  Named Subprogramא 

Anonymous Blockאא،אאאאאK
W

SQL> CREATE OR REPLACE PROCEDURE process_emps 
           IS 
                 CURSOR emp_cursor IS 
                      SELECT empno 
                      FROM emp; 
          BEGIN 
                  FOR emp_rec IN emp_cursor 
                  LOOP 
                       raise_salary (emp_rec.empno);  -- invoke procedure 
                  END LOOP; 
                  COMMT; 
         END; 
/ 
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אאRemoving Server-Side procedure 
אאSQL*PlusPROCEDUREDROP،W


SQL> DROP PROCEDURE raise_salary; 
Procedure dropped. 

W
אאאCompilation ErrorsSQL*Plus

אאSHOW_ERRORSאK
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١E

١K ADD_PRODאאPRODUCT
אאאאאK 

٢K א א  א א    א א  ،
אא،PRODUCTאK


٢E

١K  UPD_PRODPRODUCT،
אא،אאאאא

אK 
٢K אאאא،א،

 א   א PRODUCTא  K א א 
אK 


٣E

١K   DEL_PRODPRODUCTא،
 אא א   א א א ،א א 

K 
٢.  אא א   אא  ،، 

אאPRODUCTאKאא
אK 
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אאW

אאאאאK

אאW

א،אW
٦K אא 
٧K אאא 
٨K אא 
٩K אא 

١٠K אאאא 


אאאW
אאא١٠٠٪
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אאW
o  
o אProjector 
o  
o 



אא٢٦٢אא
אאא


 

- ٧٤ - 

אאאאFunctions
 אאאא

Return valueאא א،Expression K א
FunctionW

CREATE [OR REPLACE] FUNCTION function_name 
      [ (argument1 [mode1] datatype1 [,argument2 [mode2] datatype2, …] ) ] 
RETURN datatype 
IS|AS 
      [ Local Declaration ] 
Begin 
        Executable Statements 
[Exception  
        exception handlers ] 
END [function_name] 


  א  Function א   אא   

،אאא אW
١K אHeader 

אאASISאאאא،א
 א REPLACE א אא אא     


٢K אאאRETURNאא

sizeK
٣K אBody 

ISאאאאאאא،
אאRETURN (variable) 
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אאאFunction
אאאאאאFunction؟K




  
 
 
 
 
 
 
 
 







 
١K אאאאProcedure BuilderSQL*Plusא

אאK 
٢K אCompile the code 

אאSource Codeאp-code
٣K אאא 

אאProcedure BuilderStartא
אאאSQL*Plus

Compile 

1
 

Oracle 
Procedure 
Builder    

 
SQL*Plus Code 

Save 

Editor

Code 

SQL> START file.sql

 
ORACLE  Source code 

P-Code 

Execute

2 Compile
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אאאאאאאSQL*Plus Kאאאא
،אNUMBERK


SQL> CREATE OR REPLACE FUNCTION get_sal 
                   (v_id    IN  emp.empno%TYPe) 
                   RETURN NUMBER 
            IS 
                   v_salary    emp.sal%TYPE := 0; 
           BEGIN 
                    SELECT sal 
                    INTO v_salary 
                    FROM emp 
                    WHERE   empno = v_id; 
                     RETURN (v_salary); 
            END; 
/ 


אאW

אאאאא ،א
KאאאPL/SQLאאא

אאK
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אאאאאאאאאPL/SQL

W


١E אאSELECT  
٢E אWhereHaving 
٣E Connect By, Start with, Order byGroup by 
٤E ValuesInsert 
٥E SetUpdate 

 
 א  א    אא        INSERT, 

UPDATE, DELETEאאאK

 

Calling Environment

7934 

 

  v id

GET SAL function

      RETURN v_salary

 

SQL> START get_salary.sql
Function Created

SQL> VARIABLE g_salary number 

SQL> EXECUTE :g_salary := get_sal(7934) 
PL/SQL procedure successfully completed 



אא٢٦٢אא
אאא
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אאאRemove Server side functions 
אאאSQL*PlusSQLאDrop

אאW
Drop Function get_sal; 
Function dropped. 

 
 W  א Rollback DDLDrop function 

אאאאK


אאא


אאא
PL/SQLExpression

RETURN data type

אא


   א 


 
אאאאאאW

١K א 
٢K א 
٣K א 
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١E

K אאאPROD_DESCאאא
אאPRODUCTS 

K אאאK 
K אSQL*PlusDescK 
K אאאאDescK 



٢E

K אא אAnnual_Salאא א  empno 
א  ، א א     א א 

(sal*12)+commאא،commNULLK 
K  א א א א ،א   א  א ،

אאא،אאאאאK 
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אאW

אאאK
אאW

א،אW

١K אא 

٢K אא 

٣K אא 

٤K אא 


אאאW
אאא١٠٠٪


אאW٨


אאW

•  
• אProjector 
•  

•  



אא٢٦٢אא
אאא

 


- ٨١ - 

אאW 
אא

אאDatabase Triggerא،
אאאאאאאאא

אK
 א     Application Trigger     

א،אאאאאאForms BuilderK
אאאאאאViewsא،

DMLאאאא
?? instead ofK

 

אא
אTriggerאאאW

١K אאK 

٢K   אא אא א    א   א
אאאאK 

٣K אא،א
אאPrimary keyConstraint 

אK 

٤K אאאאאא
אK 





אא٢٦٢אא
אאא

 


- ٨٢ - 

א
אאאא

،אאא،אא،אאא
אאאKאאאאא،אW


אאאא

אTrigger Timing
  א 

אK

      Before                

After                   

Instead of      

אTrigger Event 

  

א   
DML א א

 אview 
א

אInsert             

 Update           
Delete             

אTrigger Type    א
  

Statement
Row      

א  Trigger body 

    

  א א  
א

PL/SQL 


אא،אאאאא

אאאאאא
FאEאK
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א
אאא،אאW

١K BeforeW،אאא
אאאאW 

•   א א      א   Trigger 

FiringKאא א
אא אא

אKאאאאRollbackK 

• אאאK 


٢K AfterWאא،א

אאאאW 

• אאאא 

• ??אא??
אK 

٣K Instead ofWאאא
 א   Kא  א  א viewsא 

אאK
   א  ?  ?א   אא   ،

Insert, update, deleteאא?
?אאK
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אאא
אאאא אא K

אאאinsert ,update or deleteK
אאאאupdate אאא

אא
אK


. .  . . UPDATE OF sal . . . .  


אאאאאאאsalK

אאW
. . . . INSERT or UPDATE or DELETE . . . .  

 

. . . . INSERT or UPDATE OF jobs . . . .  

 

אW
אאאאאWא

 א  F    UPDATE Eא 
אאאאאK


١K Wאאא،

אKאאאאא
אK 
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٢K Wאאאא
،אא

אאאKאאאא
אאאK 


W אאאאDEPTK

SQL> INSERT INTO dept (deptno, dname, loc) 

           VALUES (50, ‘EDUCATION’, ‘NEW YORK’); 

א אאאא K
א   א  ? ?   ،א    א??

אא??אא??א
א   K א א   א   

אא  א אא 
אK


DEPT table 

DEPTNO DNAME LOC 

10 RESEARCH DALLAS 

20 SALES CHICAGO 

30 OPERATIONS BOSTON 



Before Statement 

Before Row trigger

After Row trigger

After Statement trigger

Firing Sequence of Database Triggers on a Single 
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Wאאאאאאא٣٠K
 

SQL> UPDATE emp 

           SET sal = sal * 1.1 

           WHERE deptno = 30; 

 

אאאא
אא ،? ?א א ،

??אא??א
אUPDATEK??אאK




       

EMPNO ENAME DEPTNO 

7839 KING  

7698 BLAKE  

7788 SMITH  

 

Before Row trigger 
After Row trigger 

Before Statement trigger

After Statement trigger

אאא

Before Row trigger 
After Row trigger 

Before Row trigger 
After Row trigger 
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אW
אא א אא  

אא،SQLPL/SQL،
،אא،אא،אאK

אאאא
אאאאאאאאCorrelation 

namesK אאanonymous 

PL/SQL BlockאאW
[DECLARE] 

BEGIN 

[EXCEPTION] 

END; 

אW
CREATE [OR REPLACE] TRIGGER trigger_name 

Timing event1 [OR timing event2 Or timing event3] 

ON table_name 

PL/SQL block; 

 

אאאא אא
אאאא א

אאא א
אאאא אא

א אא א  א א     א  ،א
אאDECLAREBEGINEND 

אא



אא٢٦٢אא
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W??K


SQL> CREATE OR REPLACE TRIGGER secure_emp 

           BEFORE INSERT ON emp 

           BEGIN 

             IF (TO_CHAR (sysdate,’DY’) IN (‘THU’,’FRI’)) OR 

                  (TO_CHAR (sysdate, ‘HH24’) NOT BETWEEN ‘08’ AND ‘18’) 

             THEN RAISE_APPLAICATION_ERROR (-20500, 

             ‘You may only insert into EMP during normal hours.’); 

             END IF; 

            END; 

            / 


 ،אאא??א

אאאאK
א،א

אאאKאא
אאאא
אאאאKא

אRollbackK
אRAISE_APPLICATION_ERROR אServer side built in

אאאאאK 



אא٢٦٢אא
אאא
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SQL> INSERT INTO emp (empno, ename, deptno) 

          2  VALUES               (77, ‘ALI’ 40); 

INSERT INTO emp (empno, ename, deptno) 

                            * 

ERROR at line 1: 

ORA-20500: You may only insert into EMP during normal hours. 

ORA-06512: at “SCOTT.SECURE_EMP”, line 4 

ORA04088: error during execution of trigger ‘SCOTT.SECURE_EMP’ 


WאאORACLEK


אאאא Using Conditional PredicatesW

אאאאאא
אאINSERTING, DELETING, UPDATINGאאאאK

WאאאאאאאאEMP
אאK
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SQL> CREATE OR REPLACE TRIGGER secure_emp 

           BEFORE INSERT OR UPDATE OR DELETE ON emp 

           BEGIN 

           IF (TO_CHAR(sysdate, ‘DY’) IN (‘THU’,’FRI’)) OR 

                (TO_CHAR (sysdate, ‘HH24’) NOT BETWEEN ‘08’ and ‘18’) 

           THEN 

               IF INSERTING THEN 

                   RAISE_APPLICATION_ERROR (-20500,  

                            ‘You may only insert into EMP during normal hours’); 

               ELSIF DELETING 

                   RAISE_APPLICATION_ERROR (-20502,  

                            ‘You may only delete from EMP during normal hours’); 

               ELSIF UPDATING(‘SAL’) 

                   RAISE_APPLICATION_ERROR (-20503,  

                            ‘You may only update SAL during normal hours’); 

              ELSE 

                   RAISE_APPLICATION_ERROR (-20504,  

                            ‘You may only update EMP during normal hours’); 

              END IF; 

        END IF; 

  END; 

/ 



אא٢٦٢אא
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- ٩١ - 

  ? ?   א א א   א   
אK


Wאאאאא،

אא،אאאW
USER 

_NAME 

TABLENAME COLUMN

_NAME 

INS UPD DEL MAX 

_INS 

MAX 

_UPD 

MAX 

_DEL 

SCOTT EMP  1 1 1 5 5 5 

SCOTT EMP SAL  1   5  

JONES EMP  0 0 0 5 0 0 

אא،אאאSALא
אאאאאK

SQL> CREATE OR REPLACE TRIGGER check_salary_count 

           AFTER UPDATE OF sal ON EMP 

           DECLARE 

                 V_salary_changes  NUMBER; 

                 V_max_changes    NUMBER; 

           BEGIN 

                  SELECT upd, max_upd 

                  INTO  v_salary_changes, v_max_changes 

                  FROM audit_table 

                  WHERE user_name = user 

                       AND  tablename  = ‘EMP’ 

                       AND column_name = ‘SAL’; 



אא٢٦٢אא
אאא

 


- ٩٢ - 

                   IF v_salary_changes > v_max_changes  THEN 

                        RAISE_APPLICATION_ERROR (-20501, 

                        ‘ You may only make a maximum of ‘ ||  
 
 

                         TO_CHAR (v_max_changes) || ‘ changes to the SAL column’); 

                   END IF; 

            END; 

/ 

 

אW
CREATE [OR REPLACE] TRIGGER trigger_name 

Timing event1 [OR timing event2 Or timing event3] 

ON table_name 

   [ REFERENCING OLD AS OLD | NEW AS new] 

FOR EACH ROW 

   [WHEN condition] 

PL/SQL block; 

 


אאאא אא

אאאא א
אאא א

אאאא אא
אאאא א
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אאאK 
FOR EACH ROW

 

Wאאאאא 

אא،K


SQL> CREATE OR REPLACE TRIGGER audit_emp 

           AFTER DELETE OR INSERT OR UPDATE ON emp 

           FOR EACH ROW 

           BEGIN 

                 IF DELETING THEN 

                      UPDATE audit_table SET del = del + 1 

                       WHERE  user_name = user AND tablename = ‘EMP’ 

                            AND   col_name IS NULL; 

                 ELSIF INSERTING THEN 

                      UPDATE audit_table SET ins = ins + 1 

                       WHERE  user_name = user AND tablename = ‘EMP’ 

                            AND   col_name IS NULL; 

                 ELSIF UPDATING(‘SAL’) THEN 

                      UPDATE audit_table SET upd = upd + 1 

                       WHERE  user_name = user AND tablename = ‘EMP’ 

                            AND   col_name = ‘SAL; 

                 ELSE 

                      UPDATE audit_table SET upd = upd + 1 



אא٢٦٢אא
אאא
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                       WHERE  user_name = user AND tablename = ‘EMP’ 

                            AND   col_name IS NULL; 

                 END IF; 

             END; / 
WאאEMPAUDIT_EMP_TABLE 

 א   א א   EMP Kא  א  א 
אאK


SQL> CREATE OR REPLACE TRIGGER audit_emp_values 

           AFTER DELETE OR INSERT OR UPDATE ON emp 

           FOR EACH ROW 

           BEGIN 

                    INSERT INTO audit_emp_table  

                                   (user_name, timestamp, id, old_last_name, new_last_name,  

                                    old_title, new_title, old_salary, new_salary) 

                    VALUES (USER, SYSDATE, :OLD.empno, :OLD.ename,  

                                     :NEW.ename, :OLD.job, :NEW.job, :OLD.sal,  

                                      :NEW.sal); 

            END; 

/ 

אאאAudit_Emp_Table
USER_NAME TIMESTAMP ID OLD_LAST_NAME NEW_LAST_NAME

SCOTT 12-NOV-97 NULL NULL HUSTON 

ALI 10-DEC-97 7844 MAGE TURNER 



אא٢٦٢אא
אאא
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OLD_TITLE NEW_TITLE OLD_SALARY NEW_SALARY 

NULL ANALYST NULL 3500 

CLERK SALESMAN 1100 1100 


 א،א א    א א

OLDNEWKאאא


אא אא א
אא NULL אINSERT 

אא אא אUPDATE
NULL אא אDELETE

 

• אOLDNewאא 

• אא،אEWFSQLPL/SQL 

• EWFאאאאאWHENK 

 

،אאא
When clauseK

 WאאEMPא Employee’s Commission
אK 
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SQL> CREATE OR REPLACE TRIGGER derive_commmission_pct 

           BEFORE INSERT OR UPDATE OF sal ON emp 

           FOR EACH ROW 

           WHEN (NEW.job = ‘SALESMAN’) 

           BEGIN 

                 IF INSERTING THEN 

                      :NEW.comm := 0; 

                 ELSIF :OLD.comm IS NULL THEN 

                       :NEW.comm := 0; 

                ELSE 

                       :NEW.comm := :OLD.comm * (:NEW.sal/:OLD.sal); 

                END IF; 

          END; 

/ 





אא٢٦٢אא
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אאא؟
אאאאW

א א
١K אאCREATE TRIGGER 

 

٢K   א Data Dictionary
 א א Sourceא

p_code 

 

٣K אFE 

 

٤K  א  Transaction 

Processing Commit, Savepoint 
RollbackאאK



١K אאCREATE PROCEDURE 

 

٢K א   Data Dictionary
 א א Sourceא

p_code 

 

٣K אFE 

 

٤K  א  Transaction 

Processing Commit, Savepoint 
Rollbackאא

 

א א

١K אFE 

 

אTransaction Processing
 Commit, Savepoint  Rollback

אאK

 

١K אFE 

 

٢K  א  Transaction 

Processing Commit, Savepoint 
Rollbackאא
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אאp_codeא
Data Dictionary،אאאא

אKאK
אאא

א  W Enabled
DisabledKאאא،

אאא Data base integrity 

ConstraintsKאאאאALTER TRIGGER
W


אW

ALTER TRIGGER trigger_name DISABLE | ENABLED 


אאאW

ALTER TABLE table_name DISABLE | ENABLE ALL TRIGGERS 


אאW

ALTER TRIGGER trigger_name COMPILE 

אאאK



אא٢٦٢אא
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     א   א    א  

א،אאאW
DROP TRIGGER trigger_name 

W
SQL> DROP TRIGGER secure_emp; 

 

אW
אאאאאאאW

١K אאPrimary Keyאא،Foreign Keyא
אUnique KeyאאאאK 

٢K אאMutatingא،MutatingאאW 

אKא،אאאאא •
אאאאאאא

אK 

 Foreignאאאא •

KeyK 

W
 א   א ،  א     א  

אאאאאK
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SQL> CREATE OR REPLACE TRIGGER check_salary 

           BEFORE INSERT Or UPDATE OF sal, job ON emp 

           FOR EACH ROW 

           WHEN (:new.job <> ‘PRESIDENT’) 

           DECLARE 

               v_minsalary emp.sal%type; 

              v_maxsalary  emp.sal%type; 

           BEGIN 

               SELECT MIN(sal), MAX(sal) 

               INTO v_minsalary, v_maxsalary 

               FROM emp 

               WHERE job = :new.job; 

                IF :new.sal < v_minsalary OR :new.sal > v_maxsalary THEN 

                     RAISE_APPLICATION_ERROR (-20505, ‘out of range’); 

                END IF; 

           END; 

/      

 

א،אאK
אאאא،אKW 
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SQL> UPDATE emp 

           SET sal = 1500 

          WHERE ename = ‘SMITH’; 

ERROR at line 2 

ORA-04091: table EMP is mutating, trigger/function may not see it 

ORA-06512: at “CHECK_SALARY”, line 5 

ORA-04088: error during execution of trigger ‘CHECK_SALARY’ 


אא،אאאmutating
EMPKאK
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W
١E

אאא،אאא٨W٠٠
א٦W٠٠אאKאW


١K  א    SECURE_DML א  

א،אאאW 

?אאאא? 

٢K אPRODUCTאא אא
 


٢E
א א  SALESMAN  COMM  

 א Kא  אEMPא
אCUSTOMERK

١K א      א Kא   אא א
customer ID،אא،אאאאא

אKאאאאאא
אאאEMP،אאא

אא٥K٪ 
אאORDאאאא

אאאאאאK



אא٢٦٢
אא
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SQL> DESCRIBE emp; 
 
 
 
Name 
- - - - - - - - - - - - - - - - - - - -  

Null? 
- - -  - - - - - -  

Type 
- - - - - - - - - - - - - - - - - - - - 

EMPNO NOT NULL NUMBER(4) 
ENAME  VARCHAR2 (10) 
JOB  VARCHAR2 (9) 
MGR  NUMBER (4) 
HIREDATE  DATE 
SAL  NUMBER (7,2) 
COMM  NUMBER (7,2) 
DEPTNO NOT NULL NUMBER (2) 
 
 
 
 
 
SQL> DESCRIBE dept; 
 
 
 
Name 
- - - - - - - - - - - - - - - - - - - -  

Null? 
- - -  - - - - - -  

Type 
- - - - - - - - - - - - - - - - - - - - 

DEPTNO NOT NULL NUMBER(2) 
DNAME  VARCHAR2 (14) 
LOC  VARCHAR2 (13) 
 



אא٢٦٢
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SQL> DESCRIBE salgrade; 
 
 
 
Name 
- - - - - - - - - - - - - - - - - - - -  

Null? 
- - -  - - - - - -  

Type 
- - - - - - - - - - - - - - - - - - - - 

GRADE  NUMBER(4) 
LOSAL  VARCHAR2 (10) 
HISAL  VARCHAR2 (9) 
 
 
 
 
 
SQL> DESCRIBE ord; 
 
 
 
Name 
- - - - - - - - - - - - - - - - - - - -  

Null? 
- - -  - - - - - -  

Type 
- - - - - - - - - - - - - - - - - - - - 

ORDID NOT NULL NUMBER(4) 
ORDERDATE  DATE 
COMMPLAN  VARCHAR2 (1) 
CUSTID NOT NULL NUMBER (6) 
SHIPDATE  DATE 
TOTAL  NUMBER (8,2) 
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SQL> DESCRIBE product; 
 
 
 
Name 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Null? 
- - -  - - - - - -  

Type 
- - - - - - - - - - - - - - - - - - - - 

PRODID NOT NULL NUMBER(6) 
DESCRIP  VARCHAR2 (30) 
 
 
 
 
 
SQL> DESCRIBE item; 
 
 
 
Name 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Null? 
- - -  - - - - - -  

Type 
- - - - - - - - - - - - - - - - - - - - 

ORDID NOT NULL NUMBER(4) 
ITEMID NOT NULL NUMBER(4) 
PRODID  NUMBER(6) 
ACTUALPRICE  NUMBER(8,2) 
QTY  NUMBER(8) 
ITEMTOT  NUMBER(8,2) 
 



אא٢٦٢
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א
 
 
SQL> DESCRIBE customer; 
 
 
 
Name 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Null? 
- - -  - - - - - -  

Type 
- - - - - - - - - - - - - - - - - - - - 

CUSTID NOT NULL NUMBER(6) 
NAME NOT NULL VARCHAR2 (45) 
ADDRESS  VARCHAR2 (40) 
CITY  VARCHAR2 (30) 
STATE  VARCHAR2 (2) 
ZIP  VARCHAR2 (9) 
AREA  NUMBER (3) 
PHONE  VARCHAR2 (9) 
PERID NOT NULL NUMBER (4) 
CREDITLIMIT  NUMBER (9,2) 
COMMENTS  LONG 
 
 
 
 
SQL> DESCRIBE price; 
 
 
 
Name 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Null? 
- - -  - - - - - -  

Type 
- - - - - - - - - - - - - - - - - - - - 

PRODID NOT NULL NUMBER(6) 
STDPRICE  NUMER (8,2) 
MINPRICE  NUMBER (8,2) 
STARTDATE  DATE 
ENDDATE  DATE 
 



אא٢٦٢א
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אא
אאא


• אא8i/8א،א،אא–אא

١٤٢٢K 
 
 

אאא 


• Introduction to SQL and PL/SQL, Oracle University book, volume 2  
 
• Develop PL/SQL Program Units, Oracle University book 
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