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Fundamentals of Database Systems 

: معلومات عن مؤلف الكتاب 
 Ramez Elmasri: زاَص المصسى  (1) 

  بسٚفطير قطِ اتذاضٛب  داَعة تهطاع. 

  عٌُ فى تزًة قٛاعد ايبٝاْات المٛشعة ٚالمتٛاشٜة. 

  ّفى تزاٍ ايـــ 1993ْاٍ نٛزع ايبرتزة عا ّ ER.  

    َٔ بحح فى المجلات ٚايصشف  (70)ي٘ أنجس. 

( 2   )Shamkant B. Navathe 

  بسٚفطير ٚزئٝظ قطِ تزُٛعة بحٛخ قٛاعد ايبٝاْات. 

  عٌُ بػسنةIBM.  

  ٜتعإٚ َع تشتًف ايػسنات َجٌ غسنةEgufac  ٚغسنة  digital.  

  َٕٚؤيف َعا. 

  سصٌ عًى ايدنتٛزاٙ  فىPHP.  

   َٔ بحح فى المجلات  (100)ي٘ أنجس. 

:   تستٜٛات ايهٛزع  
   ٍٚايفصٌ الأ
  ايفصٌ ايجاْى 

  ايفصٌ ايجايح 

  ايفصٌ ايطابع 

  ايفصٌ ايسابع عػس 

:   طسٜكة الإَتشإ  ٚايتدزٜظ  
 Quizzes   
 Term 

 Exam and Lab 
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Chapter 1 

Introduction and Conceptual Modeling 
 

 

Types of Databases and Database Applications 

 Numeric and Textual Databases 

 Multimedia Databases 

 Geographic Information Systems (GIS) 

 Data Warehouses 

 Real-time and Active Databases 
 A number of these databases and applications are described later in the 

book (see Chapters 24,28,29) 

: ايترجمــــة    
: أْٛاع قٛاعد ايبٝاْات ٚتطبٝكاتٗا 

.                          قاعدة ايبٝاْات ايٓصٝة ٚايسقُٝة  -
  .(صٛزة ، صٛت ، غيرٖا)قاعدة بٝاْات ايٛضائط   -

  .(ْظِ المعًَٛات اتدػسافٝة )قاعدة ايبٝاْات اتدػسافٝة  -

  .(نُجاٍ ايصساف الآلى ). قاعدة بٝاْات المددَات المسنصٜة  -

  .(نُجاٍ إطلام ايصٛازٜذ )قاعدة ايبٝاْات اتذكٝكٝة   -

 ( .29 ،28، 24)    تٛدد عدد َٔ أْظُة ايبٝاْات ٚتطبٝكاتٗا ٚٚصفت فى الأدصاء 
 

Basic Definitions: 
Database: A collection of related data. 

Data: Known facts that can be recorded and have an implicit 

meaning. 

Mini-world: Some part of the real world about which data is stored 

in a database. For example, student grades and transcripts at a 

university. 

Database Management System (DBMS): A software package/ 

system to facilitate the creation and maintenance of a computerized 

database. 

Database System: The DBMS software together with the data itself.   

Sometimes, the applications are also included. 
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: تعسٜفات أضاضٝة 
  قٛاعد ايبٝاْات :Database :  ٖى تجُع َٔ ايبٝاْات ذات ايعلاقة .
  ايبٝاْات :Data :  ٖى سكائل َعًَٛة يمهٔ تطذًٝٗا ٚلها َعٓى ضُٓى. 

   ايبٝإ اتدصئى أٚ ايبٝإ المصػس :Mini-world :  ٍدصء َٔ ايبٝاْات اتذكٝكٝة ايهاًَة نُجا ٖٛ
 .دزدة ايطايب باتداَعة 

  ْظاّ إدازة قٛاعد ايبٝاْات :DBMS :  بسْاَر أٚ سصَة بستزٝة تطتددّ يتدصٜٔ المًفات فى ٖٛ
  .(قاعدة بٝاْات)اتذاضٛب ٚايتعاٌَ َعٗا 

  ْظاّ قٛاعد ايبٝاْات :Database System  :  اتذصَة ايبرتزٝة َطافاً لها ايبٝاْات ٚفى ٖٛ
 .بعض الأسٝإ تتطُٔ ايتطبٝكات 

Typical DBMS Functionality 
Define a database : in terms of data types, structures and constraints 

Construct or Load the Database on a secondary storage medium 

Manipulating the database : querying, generating reports, 

insertions ,deletions and modifications to its content 

Concurrent Processing and Sharing by a set of users and programs 

– yet, keeping all data valid and consistent 

: ٚظائف ْظِ إدازة قٛاعد ايبٝاْات 
 : تعسٜف قٛاعد ايبٝاْات  (1)

( . constraints)، ايترانٝب ، ايكٝٛد  (تعسٜف نٌ عٓصس  )         نُجاٍ أْٛاع ايبٝاْات 
 .نُجاٍ ايكسص :  تحٌُٝ ايكاعدة فى ٚضٝط تخصٜٔ ثاْٛى  (2)

ٖٚى ايعًُٝات ايتى تجسى عًى ايكاعدة  : (Manipulating)َعاتدة قٛاعد ايبٝاْات  (3)
 .نالإضتعلاَات ، ايتكازٜسايعاَة  ، الإدخاٍ ، اتذرف ، ايتعدٌٜ ، غيرٖا 

ٖٚى المػازنة بأنجس َٔ َطتددّ ٚبسْاَر  ٖٚرٙ ايٛظٝفة تٛفس : المعاتدة المتصآَة ٚالمػازنة  (4)
 .تجاْظ فى ايكاعدة َع المطتددَين 

Other features: 
 Protection or Security measures to prevent unauthorized access 

 “Active” processing to take internal actions on data 

 Presentation and Visualization of data 

. اتذُاٜة ٚايطسٜة ٚالأَإ لمٓع ايٛصٍٛ غير المصسح ب٘  (1 ):أخسى  (خصائص)ٚظائف 
تكدِٜ ٚعسض ايبٝاْات  (3)لأخر الأبعاد ايداخًٝة يًبٝاْات         : المعاتدات ايٓػطة (2)
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Example of a Database      

(with a Conceptual Data Model) 
Mini-world for the example: Part of a UNIVERSITY environment. 

Some mini-world entities: 
–STUDENTs 

–COURSEs 

–SECTIONs (of COURSEs) 

–(academic) DEPARTMENTs 

–INSTRUCTORs 

Note: The above could be expressed in the ENTITY-RELATIONSHIP data model. 

Some mini-world relationships: 
–SECTIONs are of  specific COURSEs 

–STUDENTs take  SECTIONs 

–COURSEs have  prerequisite COURSEs 

–INSTRUCTORs teach  SECTIONs 

–COURSEs are offered by  DEPARTMENTs 

–STUDENTs major in  DEPARTMENTs 
Note: The above could be expressed in the ENTITY-RELATIONSHIP data model. 

:  َجاٍ يكاعدة ايبٝاْات الإفتراضٝة 
.  نُجاٍ ايبٝئة اتداَعٝة  : mini-worldايبٝإ اتدصئى  -
 :  بعض ايهْٝٓٛات فى ايبٝإ اتدصئى  -

، الأضاترة     (يلأقطاّ)، الأضاترة  (يًُكسزات)     ايطلاب ، المكسزات ، الأقطاّ 
.   ضٛف نمجٌ  أٚ ْػير  لهرٙ ايعلاقة دائُاً فى قاعدة ايبٝاْات الإفتراضٝة Note: ًَشٛظة     
: بعض ايعلاقات يًبٝإ اتدصئى - 

    يهٌ قطِ َكسزات خاصة  ،  ٚيهٌ قطِ طلاب ، ٚيهٌ َكسز َكسز خاص ، ٚيهٌ قطِ عدد  
.     َٔ الأضاترة ، ٚيهٌ نٛزع أقطاّ َعٝٓة ، ٚيهٌ طلاب قطِ َعين 

.   ضٛف نمجٌ  أٚ ْػير  لهرٙ ايعلاقة دائُاً فى قاعدة ايبٝاْات الإفتراضٝة Note: ًَشٛظة     
 

 

Main Characteristics of the Database Approach 
Self-describing nature of a database system: A DBMS catalog 

stores the description  of the database. The description is called 

meta-data). This allows the DBMS software to work with different 

databases. 
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Insulation between programs and data: Called program-data 

independence. Allows changing data storage structures and 

operations without having to change the DBMS access programs 

. 

Data Abstraction:   A data model is used to hide storage details 

and present the users with a conceptual view  of the database. 

Support of multiple views of the data: Each user may see a      

different view of the database, which describes only  the data of 

interest to that user. 

Sharing of data and multi-user transaction processing : allowing a 

set of concurrent users to retrieve and to update the  database. 

Concurrency control within the DBMS guarantees that each 

transaction is correctly executed or completely aborted. OLTP 

(Online Transaction Processing) is a major part of database 

applications. 

 (المٓٗذٝة)ايتعاٌَ َع ايبٝاْات فى ايكاعدة عٔ طسٜل اترصائص 
 :   ايٛصف ايراتى يطبٝعة ْظاّ قٛاعد ايبٝاْات (1) 

 ٖٚٛ ٜكّٛ بتدصٜٔ ٚٚصف ايكاعدة ٜٚطُى ٖرا ايٛصف DBMS ايـــ  (catalog) نُجاٍ نتًٛز 
(meta-data)  ٖٚٓا تهُٔ أُٖٝة  ايٛصف ٖٚى ايتُهين َٔ ايعٌُ َع تشتًف قٛاعد ايبٝاْات .
 :  ايفصٌ بين ايبٝاْات ٚايبراَر (2)

   ْٚطتفٝد َٓٗا فى تػٝير program-data independenceٚتطُى بايبراَر المطتكًة أٚ المعصٚية  
. ايعًُٝات ٚالأغهاٍ المدتًفة يًبٝاْات المدصْة دٕٚ ايسدٛع يتػٝير ايبراَر الأصًٝة ايتى تصٌ يًكاعدة 

 :  ايبٝاْات ايتذسٜبٝة  (3)
    A data modelٖٚى دزاضة ايبٝاْات بإخفاء ايتفاصٌٝ ايتدصٜٓٝة ٚذيو عٔ طسٜل ايُٓٛذز الإفتراضى 

 :  ايدعِ ٚالمطاعدة بأنجس َٔ زؤٜة يًبٝاْات  (4)
نٌ َطتددّ أٚ غدص داخٌ ايكاعدة ٜسى بٝاْات٘ سطب زغبت٘ نُجاٍ َٛظف ايبٓو ٜسى بٝاْات٘ سطب 

. سطابات٘ ٖٚهرا 
 :  ( ايعًُٝات)َػازنة ايبٝاْات ٚالمطتددَين ٚالمعاتدات  (5)

   transaction (سطب المعاَلات) نُجاٍ قٛاعد ايبٝاْات فى ايبٓٛى  ٚتعدًٜٗا سطب ْٛع ايعًُٝة  
  ٖٓايو أنجسَٔ تزاٍ لإضتدداّ قٛاعد ايبٝاْات نُجاٍ المطازات ، ايطيرإ ، المعاتدات ايفٛزٜة يًُعاَلات  

   Online Transaction Processing 
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Database Users:  
Users may be divided into those who actually use and control the content 

(called “Actors on the Scene”) and those who enable the database to be 

developed and the DBMS software to be designed and implemented 

(called “Workers Behind the Scene”). 

: َطتددَى قاعدة ايبٝاْات 
َطتددّ ) ٜكطِ َطتددَى قاعدة ايبٝاْات سطب ايصفة إلى قطُين الأٍٚ ِٖ َتدصصٛا ايكاعدة 

ايكاعدة   (َطٛزٚا) ٚايكطِ ايجاْى  ِٖ َصُُٛا ”called “Actors on the Scene  (َٚتشهِ
called “Workers Behind the Scene” ٜٚطُى بالمصُِ  ِٖٚ غير َتدصصٕٛ فى ايكاعدة   .

  

Actors on the scene 
–Database administrators: responsible for authorizing access to the 

database, for co-ordinating and monitoring its use, acquiring software, 

and hardware resources, controlling its use and monitoring efficiency of 

operations. 

–Database Designers: responsible to define the content, the structure, 

the constraints, and functions or transactions against the database. 

They must communicate with the end-users and understand their needs. 

–End-users: they use the data for queries, reports and some of them 

actually update the database content. 

: ٜتِ تكطِٝ َتدصصٛا قاعدة ايبٝاْات إلى :  َتدصصٛا ايكاعدة 
:  ٚي٘ عدة َٗاّ ٖى  :   Database administrators: َدٜس قاعدة ايبٝاْات -  أ

.  ٖٛ المطئٍٛ َٔ إعطاء ايصلاسٝات يًٛصٍٛ يًكاعدة  (1 )
( . Password)ٚنًُة  المسٚز   (Username)      ٜتِ ذيو بتشدٜد  إضِ المطتددّ 

. نُجاٍ َسادعة نًُات المسٚز ٚنٝفٝة ايدخٍٛ يًٓظاّ ٚغيرٖا : َساقبة إضتعُاٍ ايكاعدة  (2 )
. ٜكّٛ بتشدٜد ايبراَر ٚالأدٗصة بايكاعدة  (3 )
نُجاٍ الإضتعلاَات ، ايتكازٜس ، اتذرف، ايتعدٌٜ ، غيرٖا : َساقبة فعايٝات ايعًُٝات عًى ايكاعدة  (4 )

ٖٓايو بعض ايًػات تكّٛ بإدساء ايعًُٝات بطسٜكة أضسع َٔ الأخسى نُجاٍ الإضتعلاَات يريو      - 
. ٚضع ايبراَر المٓاضبة يتٓفٝر ٖرا الإدساء  (المدٜس)        ٚظٝفة المتشهِ 

ايترانٝب ٚايٛظائف :  ٖٚٛ المطئٍٛ َٔ  :    Database Designers: َصُِ قاعدة ايبٝاْات -  ب
. اتراصة بايكاعدة ، نُجاٍ يًكٝٛد  سكٌ زقِ ايطايب غير فازغ  (constraints)ٚالهٝهٌ ٚايكٝٛد 
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Categories of End-users 
Casual : access database occasionally when needed 

Naïve or Parametric : they make up a large section of the end-user 

population. They use previously well-defined functions in the form of  

“canned transactions” against the database. Examples are bank-tellers 

or reservation clerks who do this activity for an entire shift of operations. 

Categories of End-users 
Sophisticated : these include business analysts, scientists, engineers, 

others thoroughly familiar with the system capabilities. Many use tools in 

the form of software packages that work closely with the stored 

database. 

Stand-alone : mostly maintain personal databases using ready-to-use 

packaged applications. An example is a tax program user that creates 

his or her own internal database. 

Advantages of Using the Database Approach 
Controlling redundancy in data storage and in development 

and maintenence efforts. 

Sharing of data among multiple users. 

Restricting unauthorized access to data. 

Providing persistent storage for program Objects (in Object-

oriented DBMS’s – see Chs. 20-22) 

Providing Storage Structures for efficient Query Processing 

Advantages of Using the Database Approach 
Providing backup and recovery services. 

Providing multiple interfaces to different classes of users. 

Representing complex relationships among data. 

Enforcing integrity constraints on the database. 

Drawing Inferences and Actions using rules 

Additional Implications of Using the Database Approach 
Potential for enforcing standards: this is very crucial for the success of database 

applications in large organizations Standards refer to data item names, display 

formats, screens, report structures, meta-data (description of data) etc. 

Reduced application development time: incremental time to add each new 

application is reduced. 

 

Additional Implications of Using the Database Approach 
Flexibility to change data structures: database structure may evolve as new 

requirements are defined.  
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Availability of up-to-date information – very important for on-line transaction 

systems such as airline, hotel, car reservations. 

Economies of scale: by consolidating data and applications across departments 

wasteful overlap of resources and personnel can be avoided. 

Historical Development of Database Technology 
Early Database Applications: The Hierarchical and Network Models were 

introduced in mid 1960’s and dominated during the seventies. A bulk of the 

worldwide database processing still occurs using these models. 

Relational Model based Systems: The model that was originally introduced in 

1970 was heavily researched and experimented with in IBM and the universities. 

Relational DBMS Products emerged in the 1980’s. 

Historical Development of Database Technology 
Object-oriented applications: OODBMSs were introduced in late 1980’s and early 

1990’s to cater to the need of complex data processing in CAD and other 

applications. Their use has not taken off much. 

Data on the Web and E-commerce Applications: Web contains data in HTML 

(Hypertext markup language) with links among pages. This has given rise to a new 

set of applications and E-commerce is using new standards like XML (eXtended  

Markup Language). 

Extending Database Capabilities 
New functionality is being added to DBMSs in the following areas: 
–Scientific Applications 

–Image Storage and Management 

–Audio and Video data management 

–Data Mining 

–Spatial data management 

–Time Series and Historical Data Management 
The above gives rise to new research and development in incorporating new data types, complex data structures, 

new operations and storage and indexing schemes in database systems.  

 When not to use a DBMS 
Main inhibitors (costs) of using a DBMS: 
–High initial investment and possible need for additional hardware. 

–Overhead for providing generality, security, concurrency control, recovery, and  integrity 

functions.  

When a DBMS may be unnecessary: 
–If the database and applications are simple, well defined, and not expected to change. 

–If there are stringent real-time requirements that may not be met because of DBMS overhead. 

–If access to data by multiple users is not required. 

 When not to use a DBMS 
When no DBMS may suffice: 
–If the database system is not able to handle the complexity of data because of 

modeling limitations 

–If the database users need special operations not supported by the DBMS. 
 

 



  -9-  م  2010

 
 

 

 

 

 

 

 

 

 

 Intellectual property rights  
 Engineers should be aware of local laws governing the use of 

intellectual property such as patents, copyright, etc. They 

should be careful to ensure that the intellectual property of 

employers and clients is protected. 

 Computer misuse  
 Software engineers should not use their technical skills to 

misuse other people’s computers. Computer misuse ranges 

from relatively trivial (game playing on an employer’s 

machine, say) to extremely serious (dissemination of viruses).  

 

  

 The End 

 اللهم صلى على سيدنا محمد الأمين بقدر ما خط القلم فى الىرق وبقدر ما أشرق نىرٌ  أو برق                                          


