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 لىاػذ انبُاَاث انؼلائمُت

ٍانؼلالت هٍ انبنُت  المنطمُت الأساسُت في اننًىرج انؼلائم 
تمثم انؼلالت ػهً شكم خذول 

 زمىل= واصفاث انؼلالت = الأػًذة 
 سدلاث= أَساق انؼلالت = الأسطش 
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 أسماء الأػًذة
 (انىاصفاث ) 

 الأسطش
 (الأَساق ) 

 (انؼلالت ) اسى الجذول 



 يثال

 

 

 
EMPLOYEE 

EMP_DEPT TITLE EMP_MGR EMP_NAME EMP_ID 

40 President null Green 1234 

40 Senior VP 1234 Gilmore 4567 

10 Director 4567 Rose 1045 

10 Accountant 1045 Smith 9876 



 المفتاذ انشئُسٍ

 

 

 

  ػًىد أو مجًىػت يٍ أػًذة الجذول تستخذو كًؼشف نتًُُض أسطش الجذول بشكم
 .وزُذ

 
وزُذ 

لا َىخذ سطشاٌ مختهفاٌ لهًا لُى يتطابمت ػنذ جمُغ واصفاث المفتاذ  
 غير خالي(not null)  

 لا يمكٍ لأٌ وازذة يٍ واصفاث المفتاذ أٌ تكىٌ خانُتnull  



 المفتاذ الخاسخٍ

 

 

 

 ػًىد أو مجًىػت يٍ أػًذة الجذول تستخذو نهشبط بين بُاَاث الجذاول في لاػذة
 .  انبُاَاث

 
 لُى المفتاذ الخاسخٍ ػنذ سطش يا: 

 إياnull (سدم غير يشتبط) 
  سدم )أو تأخز لًُها يٍ لُى يفتاذ سئُسٍ ػنذ سطش يؼين يٍ خذول آخش في لاػذة انبُاَاث

 (يشتبط



 يثال

DEPARTMENT 

LOCATION NAME ID 

New York Accounting 10 

Miami Sales 40 

EMPLOYEE 

EMP_DEPT TITLE EMP_MGR EMP_NAME EMP_ID 

40 President null Green 1234 

40 Senior VP 1234 Gilmore 4567 

10 Director 4567 Rose 1045 

10 Accountant 1045 Smith 9876 



 الجبر انؼلائمٍ

 

 

 

انؼًهُاث انؼلائمُت   : 
مجًىػت انؼًهُاث انتي تسًر بمؼالجت الجذاول في لاػذة انبُاَاث 
 و تنتح كخشج ػلالت وازذة ,كم ػًهُت تأخز كذخم ػلالت أو أكثش  

 
  ػًهُاث سئُسُت 

انمسش و الإسماط و انشبط 
  ػًهُاث إضافُت 

الجذاء انذَكاستٍ و الاختًاع و انتماطغ و انفشق و انمسًت 



 (Restrict) انمسش

تأخز ػلالت وازذة كذخم و تؼطٍ ػلالت وازذة كخشج: ػًهُت أزادَت 
  يمكٍ أٌ تؼتبر تششَر أفمٍ نهدذول 

ًانؼلالت الخشج تتأنف يٍ مجًىػت خضئُت يٍ أسطش انؼلالت انذخم انتي تحمك ششطاً يؼُنا 

Restrict 

)(Rcondition



   يثال –انمسش 

Modules 

StaffNo CourseCode Level ModuleName 

244 CSD 1 Relational Database Systems 

244 CSD 1 Relational Database Design 

445 CSD 3 Deductive Databases 

445 CSD 3 Object-Oriented Databases 

247 CSD 2 Distributed Databases 

R1 

StaffNo CourseCode Level ModuleName 

244 CSD 1 Relational Database Systems 

244 CSD 1 Relational Database Design 

)Modules(R1 1level



 (Project) الإسماط

تأخز ػلالت وازذة كذخم و تؼطٍ ػلالت وازذة كخشج: ػًهُت أزادَت 
  يمكٍ أٌ تؼتبر تششَر ػًىدٌ نهدذول 

انؼلالت الخشج تتأنف يٍ مجًىػت خضئُت يٍ أػًذة انؼلالت انذخم  

)(Rlistattribute 

Project 



   يثال –الإسماط 

Modules 

StaffNo CourseCode Level ModuleName 

244 CSD 1 Relational Database Systems 

244 CSD 1 Relational Database Design 

445 CSD 3 Deductive Databases 

445 CSD 3 Object-Oriented Databases 

247 CSD 2 Distributed Databases 

)Modules(R1 ModuleName

R1 

ModuleName 

Relational Database Systems 

Relational Database Design 

Deductive Databases 

Object-Oriented Databases 

Distributed Databases 



 (Join) انشبط

 تأخز ػلالتين كذخم و تؼطٍ ػلالت وازذة كخشج  : ػًهُت ثنائُت 
  ٍتجًُغ لجذونين يؼاً و نكٍ َأخز فمط انسدلاث انتي تتىافك فُها أػًذة انشبط ي

 :الجذونين
المفتاذ انشئُسٍ يٍ أزذ الجذونين و المفتاذ الخاسخٍ يٍ الجذول اِخش 

Join 

21 RR
conditionjoin 



   يثال –انشبط 

Modules 

StaffNo CourseCode Level ModuleName 

244 CSD 1 Relational Database Systems 

244 CSD 1 Relational Database Design 

445 CSD 3 Deductive Databases 

445 CSD 3 Object-Oriented Databases 

247 CSD 2 Distributed Databases 

Lecturers 

Status StaffName StaffNo 

L Davies T 244 

SL Patel S 247 

PL Evans R 445 

LecturersModulesR1

R1 

Status StaffName StaffNo CourseCode Level ModuleName 

L Davies T 244 CSD 1 Relational Database Systems 

L Davies T 244 CSD 1 Relational Database Design 

PL Evans R 445 CSD 3 Deductive Databases 

PL Evans R 445 CSD 3 Object-Oriented Databases 

SL Patel S 247 CSD 2 Distributed Databases 



 انؼًهُاث الإضافُت

Union 

Intersect 

Difference 

Division 



 انمسى انثاٍَ

 نغت الاستؼلاو انبنُىَت
SQL 



 إَشاء خذول

CREATE TABLE <tableName> ( 

  columnName1 type NOT NULL, 

  columnName2 type, 

  ...        ..., 

 

  PRIMARY KEY (PK), 

  FOREIGN KEY (FK) REFERENCES RefTable(RefColumn) 

); 



  يثال –إَشاء خذول 

CREATE TABLE Modules ( 

  moduleName VARCHAR2(15), 

  level      SMALLINT, 

  courseCode VARCHAR2(3), 

  staffNo    INTEGER, 

  PRIMARY KEY (moduleName), 

  FOREIGN KEY (staffNo) REFERENCES Lecturers (staffNo) 

); 

Modules 

StaffNo CourseCode Level ModuleName 

Lecturers 

StaffNo 



 ززف و تؼذَم خذول

DROP TABLE Modules; 

ALTER TABLE Lecturers 

ALTER COLUMN staffName VARCHAR2(20); 

 تغُير اسى ػًىد

 إضافت ػًىد

 تغُير نمط ػًىد

 ززف ػًىد

ALTER TABLE Modules 

RENAME COLUMN level_ TO level1; 

ALTER TABLE Lecturers 

ADD COLUMN roomNo SMALLINT; 

ALTER TABLE Lecturers 

DROP COLUMN staffName; 

 ززف خذول



 إدساج و ززف أسطش

INSERT INTO Modules  

VALUES ('Relational Database Systems', 1, 'CSD', 244); 

INSERT INTO Modules (moduleName, level, courseCode, staffNo)  

VALUES ('Relational Database Systems', 1, 'CSD', 244); 

 إدساج أسطش

DELETE FROM Modules  

WHERE moduleName = 244; 

 ززف أسطش



 أسطش تؼذَم

UPDATE Modules  

SET staffNo = 250 

WHERE moduleName = 'Relational Database Systems'; 

UPDATE account 

SET balance = CASE  

               WHEN balance <= 10000  

                 THEN balance * 1.05 

                 ELSE balance * 1.06 

               END 



 الاستؼلاياث

attribute list 

table list 

condition 

SELECT A1, A2, ..., An 

  FROM r1, r2, ..., rm 

 WHERE P 

))(( 21,,, 21 mPAAA rrr
n

  



 SELECTػباسة 

SELECT branch_name 

  FROM loan 

)(_ loannamebranch

SELECT DISTINCT branch_name 

  FROM loan 

SELECT * 

  FROM loan 

SELECT loan_number, branch_name, amount * 100 

FROM loan 

 اختُاس ػًىد وازذ

 اختُاس ػًىد وازذ بمُى غير يكشسة

 اختُاس جمُغ أػًذة خذول

 استخذاو ػًهُت زسابُت



 WHEREػباسة 

SELECT loan_number 

  FROM loan 

 WHERE branch_name = 'Perryridge'  

   AND amount > 1200 

SELECT loan-number 

  FROM loan 

 WHERE amount BETWEEN 90000 AND 100000 

))(( 1200''__ loanamountPerryridgenamebranchnumberloan 



 FROMػباسة 

SELECT * 

  FROM borrower, loan 

SELECT customer_name, borrower.loan_number, amount 

  FROM borrower, loan 

 WHERE borrower.loan_number = loan.loan_number   

   AND branch_name = 'Perryridge' 

 خذاء دَكاستٍ



 تشتُب الأسطش

  SELECT DISTINCT customer_name 

    FROM borrower, loan 

   WHERE borrower.loan_number = loan.loan_number   

         AND branch_name = 'Perryridge'  

ORDER BY customer-name 

DESC ASC 

 تناصلي تصاػذٌ



 ػًهُاث المجًىػاث

(SELECT customer_name FROM depositor) 

 EXCEPT 

(SELECT customer_name FROM borrower) 

(SELECT customer_name FROM depositor) 

 INTERSECT 

(SELECT customer_name FROM borrower) 

(SELECT customer_name FROM depositor) 

 UNION 

(SELECT customer_name FROM borrower) 

 الاختًاع

 انتماطغ

 الاستثناء



 تىابغ انتدًُغ

 انمًُت المتىسطت

 انمًُت انصغشي

 انمًُت انؼظًً

 مجًىع انمُى

 ػذد انمُى

AVG 

MIN 

MAX 

SUM 

COUNT 



 أيثهت  –تىابغ انتدًُغ 

SELECT AVG (balance) 

FROM account 

WHERE branch_name = 'Perryridge' 

SELECT COUNT(*) 

FROM customer 

SELECT COUNT(DISTINCT customer_name) 

FROM depositor 

Find the average account balance at the Perryridge branch. 

Find the number of tuples in the customer relation. 

Find the number of depositors in the bank. 



  GROUP BY –تىابغ انتدًُغ 

  SELECT branch_name, COUNT(DISTINCT customer_name) 

    FROM depositor, account 

   WHERE depositor.account_number = account.account_number 

GROUP BY branch_name 

Find the number of depositors for each branch 



   HAVING–تىابغ انتدًُغ 

  SELECT branch_name, AVG (balance) 

    FROM account 

GROUP BY branch_name 

  HAVING AVG (balance) > 1200 

Find the names of all branches where the average account balance is more than $1,200. 



 الاستؼلاياث المتذاخهت

SELECT DISTINCT customer_name 

FROM borrower 

WHERE customer_name IN  

     (SELECT customer_name 

      FROM depositor ) 

Find all customers who have both an account and a loan at the bank 

Find all customers who have a loan at the bank but do not have an account at the bank 

SELECT DISTINCT customer_name 

FROM borrower 

WHERE customer_name NOT IN  

     (SELECT customer_name 

      FROM depositor ) 



 الاستؼلاياث المتذاخهت

SELECT DISTINCT customer_name 

  FROM borrower, loan 

 WHERE borrower.loan_number = loan.loan_number 

   AND branch-name = 'Perryridge'  

   AND (branch-name, customer_name) IN  

        (SELECT branch_name, customer_name 

         FROM depositor, account 

         WHERE depositor.account_number =  

               account.account_number ) 

Find all customers who have both an account and a loan at the Perryridge branch 



 المناظير

CREATE VIEW all_customer AS 

  (SELECT branch_name, customer_name 

   FROM depositor, account 

   WHERE depositor.account_number = account.account_number) 

   UNION 

  (SELECT branch_name, customer_name 

   FROM borrower, loan 

   WHERE borrower.loan_number = loan.loan_number) 

A view consisting of branches and their customers 

CREATE VIEW V AS <query expression> 

SELECT customer-name 

  FROM all_customer 

 WHERE branch-name = 'Perryridge' 

Find all customers of the Perryridge branch 



 سبط الجذاول

Loan 

amount branch_name loan_number 

3000 Downtown L-170 

4000 Redwood L-230 

1700 Perryridge L-260 

Borrower 

loan_number customer_name 

L-170 Jones 

L-230 Smith 

L-155 Hayes 

Join Types 

inner join 
left outer join 
right outer join 
full outer join 

Join Conditions 

natural 
on <predicate> 
using (A1, A2, ..., An) 
 



  INNER JOIN–سبط الجذاول 

SELECT * 

  FROM loan INNER JOIN borrower  

    ON loan.loan_number = borrower.loan_number 

loan-number  customer-name amount branch_name loan_number 

L-170 Jones 3000 Downtown L-170 

L-230 Smith 4000 Redwood L-230 

SELECT * 

  FROM loan NATURAL INNER JOIN borrower  

customer-name amount branch_name loan_number 

Jones 3000 Downtown L-170 

Smith 4000 Redwood L-230 



  LEFT OUTER JOIN–سبط الجذاول 

SELECT * 

  FROM loan LEFT OUTER JOIN borrower  

    ON loan.loan_number = borrower.loan_number 

loan-number  customer-name amount branch_name loan_number 

L-170 Jones 3000 Downtown L-170 

L-230 Smith 4000 Redwood L-230 

null null 1700 Perryridge L-260 

SELECT * 

  FROM loan NATURAL LEFT OUTER JOIN borrower  

customer-name amount branch_name loan_number 

Jones 3000 Downtown L-170 

Smith 4000 Redwood L-230 

null 1700 Perryridge L-260 



  RIGHT OUTER JOIN–سبط الجذاول 

SELECT * 

  FROM loan RIGHT OUTER JOIN borrower  

    ON loan.loan_number = borrower.loan_number 

loan-number  customer-name amount branch_name loan_number 

L-170 Jones 3000 Downtown L-170 

L-230 Smith 4000 Redwood L-230 

L-155  Hayes null null null 

SELECT * 

  FROM loan NATURAL RIGHT OUTER JOIN borrower  

customer-name amount branch_name loan_number 

Jones 3000 Downtown L-170 

Smith 4000 Redwood L-230 

Hayes null null L-155 



  FULL OUTER JOIN–سبط الجذاول 

SELECT * 

  FROM loan FULL OUTER JOIN borrower  

 USING (loan_number) 

customer-name amount branch_name loan_number 

Jones 3000 Downtown L-170 

Smith 4000 Redwood L-230 

null 1700 Perryridge L-260 

 Hayes null null L-155 




