
Database System Concepts 

a-  Schema and Instance 

         In any data model, it is important to distinguish between the 

description of the database and the database itself. The description of a 

database is called the database schema, which is specified during 

database design and infrequently is change. Figure 2 shows a schema 

diagram for the database shown in Figure 1; the diagram displays the 

structure of each record type but not the actual instances of records. 

 

       The actual data in a database may change quite frequently. For 

example, the database shown in Figure 1 changes every time we add a 

new student or delete student. The data in the database at a particular 

moment in time is called instance or snapshot. 

 

Figure (1): A database that stores student and course information. 



 

  

 Figure (2): Schema diagram for the database in figure (1). 

 

b-  Data abstraction  
   One fundamental characteristic of the database approach is that it 

provides users with an abstract view of the data. Data abstraction 

generally refers to the hiding of details of data organization and storage. 

The complexity is hidden from users through several levels abstraction in 

order to simplify their interaction with the system. 

 

Three-Schema Architecture 

       The goal of the three-schema architecture is to separate the user 

applications from the physical database. Figure (3) shows the three 

different schemas used in DBMS, seen from different levels of 

abstraction In this architecture, schemas can be defined at the following 

three levels: 



  

Figure (3): The three-schema architecture. 

 

1. Internal or Physical schema, deals with the description of how raw 

data items are stored in the physical storage (Hard Disk, CD etc.). It also 

describes the data type of these data items, the size of the items in the 

storage media, the location (physical address) of the items in the storage 

device. 

 

2. Conceptual or Logical Schema, describes the structure of the whole 

database for a community of users. The conceptual schema hides the 

details of physical storage structures and concentrates on describing 

entities, data types, relationships, user operations, and constraints. This 

means we want to know the information about the attributes of each table, 

the common attributes in different tables that help them to be combined, 

what kind of data can be input into these attributes, and so on.  Usually, a 

representational data model is used to describe the conceptual schema 

when a database system is implemented. This implementation conceptual 



schema is often based on a conceptual schema design in a high-level data 

model. 

 

3. The external or view level This is targeted for the end users. Now, an 

end user does not need to know everything about the structure of the 

entire database, includes a number of external schemas or user views. 

Each external schema describes the part of the database that a particular 

user group is interested in and hides the rest of the database from that user 

group. As in the previous level, each external schema is typically 

implemented using a representational data model, possibly based on an 

external schema design in a high-level data model. 

         In a DBMS based on the three-schema architecture, each user group 

refers to its own external schema. Hence, the DBMS must transform a 

request specified on an external schema into a request against the 

conceptual schema, and then into a request on the internal schema for 

processing over the stored database. If the request is a database retrieval, 

the data extracted from the stored database must be reformatted to match 

the user’s external view. The processes of transforming requests and 

results between levels are called mappings. 

 

c- Data Independence 

       The three-schema architecture can be used to further explain the 

concept of data independence, which can be defined as the ability to 

change the schema at one level of a database system without having to 

change the schema at the next higher level. We can define two types of 

data independence: 

Logical data independence: The ability to change the logical schema, 

without changing the external schema or user view, is called logical data 

independence. We may change the conceptual schema to expand the 

database (by adding a record type or data item), to change constraints, or 

to reduce the database (by removing a record type or data item). For 

example, the addition or removal of new entities, attributes or 

relationships to this conceptual schema should be possible without having 

to change existing external schemas or rewrite existing application 

programs. In other words, changes to the logical schema should not affect 



the function of the application. Only the view definition and the mappings 

need to be changed in a DBMS that supports logical data independence.  

Physical data independence:  The ability to change the internal schema 

without having to change the conceptual schema. Hence, the external 

schemas need not be changed as well. Changes to the internal schema 

may be needed because some physical files were reorganized—for 

example, by creating additional access structures—to improve the 

performance of retrieval or update. 

              Whenever we have a multiple-level DBMS, its catalog must be 

expanded to include information on how to map requests and data among 

the various levels. The DBMS uses additional software to accomplish 

these mappings by referring to the mapping information in the catalog. 

Data independence occurs because when the schema is changed at some 

level, the schema at the next higher level remains unchanged; only the 

mapping between the two levels is changed. Hence, application programs 

referring to the higher-level schema need not be changed. 

 

 

 



 

 



 

 

 

 

  

 

 



 

  

 

 

 

 

 

 

 

 

 



ا ٚكٌٕ د ًً  ٔؽثاػرّ يُٓا كم َض إنٗ تانٕطٕل فقؾ يٓر

 يٓرى شاٌ يغرخذو(. أ) 5.1 انشكم فٙ انًغرخذو ْزا ػشع ٚظٓش ػهى؛ ؽانة

 دٔسج نكم الأعاعٛح انًرطهثاخ ظًٛغ أخزٔا قذ انطلاب أٌ يٍ انرحقق فٙ فقؾ

 (.ب) 5.1 انشكم فٙ انًٕػحح انؼشع ؽشٚقح ذرطهة قذ ، أظهٓا يٍ تانرغعٛم قايٕا انرٙ

 انرٙ انًخضَح انثٛاَاخ ؛ انثٛاَاخ أٔطاف فقؾ ْٙ انصلاشح انًخططاخ أٌ لاحظ

 انصلاشح انًخططاخ أعاط ػهٗ DBMS فٙ. فقؾ انًاد٘ انًغرٕٖ ػهٗ تانفؼم يٕظٕد

 فئٌ ، شى ٔيٍ. انخاص انخاسظٙ يخططٓا إنٗ يغرخذيٍٛ يعًٕػح كم ذشٛش ، انًؼًاسٚح انُٓذعح

 انثٛاَاخ قٕاػذ إداسج َظاو

 يقاتم ؽهة إنٗ خاسظٙ يخطؾ فٙ يحذداً ؽهثاً ٚحٕل أٌ ٚعة

 نهًؼانعح انذاخهٙ انًخطؾ ػهٗ ؽهة فٙ شى ، انًفاًْٛٙ انًخطؾ

 اعرخشاض ٚرى ، تٛاَاخ قاػذج اعرشظاع ػٍ ػثاسج انطهة كاٌ إرا. انًخضَح انثٛاَاخ قاػذج ػثش

 انثٛاَاخ

 ال. نهًغرخذو انخاسظٙ انؼشع يغ نررُاعة ذُغٛقٓا إػادج ٚعة انًخضَح انثٛاَاخ قاػذج يٍ

 .تانرؼُٛٛاخ انًغرٕٚاخ تٍٛ ٔانُرائط انطهثاخ ذحٕٚم ػًهٛاخ ذغًٗ

انرعشٚذ يٍ يخرهفح يغرٕٚاخ يٍ إنٛٓا ُٚظش  

 انًاد٘ انرخضٍٚ ٚظف داخهٙ يخطؾ ػهٗ انذاخهٙ انًغرٕٖ ذٕ٘

 ياد٘ تٛاَاخ ًَٕرض انذاخهٙ انًخطؾ ٚغرخذو. انثٛاَاخ قاػذج ْٛكم

 نـ انٕطٕل ٔيغاساخ انثٛاَاخ نرخضٍٚ انكايهح انرفاطٛم ٔٚظف

 .انثٛاَاخ قاػذج

 انٓٛكم ٚظف يفاًْٛٙ يخطؾ ػهٗ انًفاًْٛٙ انًغرٕٖ ٚحرٕ٘

 انًفاًْٛٙ انًخطؾ. انًغرخذيٍٛ نًعرًغ تأكًهٓا انثٛاَاخ قاػذج يٍ

 انٕطف ػهٗ ٔٚشكض انًادٚح انرخضٍٚ ْٛاكم ذفاطٛم ٚخفٙ

 .ٔانقٕٛد انًغرخذو ٔػًهٛاخ ٔانؼلاقاخ انثٛاَاخ ٔإَٔاع انكٛاَاخ

 انًفٕٓو نٕطف انرًصٛهٛح انثٛاَاخ ًَٕرض اعرخذاو ٚرى ، ػادج

 انًفاًْٛٙ انرُفٛز ْزا. انثٛاَاخ قاػذج َظاو ذُفٛز ػُذ انًخطؾ

 ػال   تًغرٕٖ يفاًْٛٙ يخطؾ ذظًٛى ػهٗ انًخطؾ ٚؼرًذ يا غانثاً

 .انثٛاَاخ ًَٕرض

 انًغرخذيٍٛ أٔ انخاسظٛح انًخططاخ يٍ ػذداً انؼشع يغرٕٖ أٔ انخاسظٙ انًغرٕٖ ٚرؼًٍ



 انثٛاَاخ قاػذج يٍ يؼُٛاً ظضءًا خاسظٙ يخطؾ كم ٚظف. اٜساء

 رنك ػٍ انثٛاَاخ قاػذج تقٛح ٔذخفٙ انًغرخذيٍٛ يعًٕػح ذٓرى

 ًَٕرظٙ تشكم خاسظٙ يخطؾ كم ذُفٛز ٚرى ، انغاتق انًغرٕٖ فٙ كًا. انًغرخذيٍٛ يعًٕػح

 خاسظٙ ًَٕرض ػهٗ ٚؼرًذ ستًا ، ذًصٛهٙ تٛاَاخ ًَٕرض تاعرخذاو

انًغرٕٖ ػانٙ تٛاَاخ ًَٕرض فٙ يخطؾ ذظًٛى  

 انًفاًْٛٙ انًخطؾ ذغٛٛش ػهٗ انقذسج ٘

 َحٍ. انرطثٛق تشايط أٔ انخاسظٛح انًخططاخ ذغٛٛش إنٗ انحاظح دٌٔ

 يهف إػافح ؽشٚق ػٍ) انثٛاَاخ قاػذج نرٕعٛغ انًفاًْٛٙ انًخطؾ ٚغٛش قذ

 انثٛاَاخ قاػذج نرقهٛم أٔ انقٕٛد نرغٛٛش( انثٛاَاخ ػُظش أٔ انغعم َٕع

 انخاسظٛح انًخططاخ ، الأخٛشج انحانح فٙ(. انثٛاَاخ ػُظش أٔ انغعم َٕع إصانح ؽشٚق ػٍ)

 يهف ، انًصال عثٛم ػهٗ. ذرأشش أٌ ُٚثغٙ لا انًرثقٛح انثٛاَاخ إنٗ فقؾ ذشٛش انرٙ

 ترغٛٛش( أ) 5.1 نهشكم انخاسظٙ انًخطؾ ٚرأشش ألا ٚعة

 انًهف فٙ 5.1 انشكم فٙ انًٕػح( انغعم َٕع أٔ) GRADE_REPORT يهف

 إنٗ تحاظح ٔانرؼُٛٛاخ انؼشع ذؼشٚف فقؾ(. أ) 5.1 انشكم فٙ يثٍٛ ْٕ

 تؼذ. انًُطقٛح انثٛاَاخ اعرقلانٛح ٚذػى انز٘ DBMS فٙ ذغٛٛشْا ًٚكٍ

 انرطثٛق تشايط ، يُطقٛح ذُظٛى لإػادج ٚخؼغ انًفاًْٛٙ انًخطؾ

 ذطثٛق ًٚكٍ. قثم يٍ كاَد كًا انخاسظٛح انًخطؾ تُٛاخ إنٗ الإشاسج ذهك ذؼًم أٌ ٚعة

 تذٌٔ انًفاًْٛٙ انًخطؾ ػهٗ انقٕٛد ػهٗ انرغٛٛشاخ

 .انرطثٛق تشايط أٔ انخاسظٛح انًخططاخ ػهٗ ذؤشش

 انذاخهٙ انًخطؾ ذغٛٛش ػهٗ انقذسج ْٙ انًادٚح انثٛاَاخ اعرقلانٛح

 انخاسظٛح شى ٔيٍ. انًفاًْٛٙ انًخطؾ ذغٛٛش إنٗ انحاظح دٌٔ

 انذاخهٙ انًخطؾ ػهٗ انرغٛٛشاخ ذكٌٕ قذ. كزنك ذغٛٛش إنٗ ذحراض لا انًخططاخ

 إَشاء خلال يٍ ، انًصال عثٛم ػهٗ — انًادٚح انًهفاخ تؼغ ذُظٛى إػادج ذًد لأَّ يطهٕب

 أٔ الاعرشظاع أداء نرحغٍٛ - إػافٛح ٔطٕل ْٛاكم

 رنك نُا ُٚثغٙ فلا ، انثٛاَاخ قاػذج فٙ انغاتقح انثٛاَاخ َفظ تقٛد إرا. ذحذٚس

 .انًفاًْٛٙ انًخطؾ ذغٛش أٌ ٚعة

 نٛشًم تّ انخاص انكرانٕض ذٕعٛغ ٚعة ، انًغرٕٚاخ يرؼذد DBMS َظاو نذُٚا ٚكٌٕ ػُذيا

 انثٛاَاخ قٕاػذ إداسج َظى. انًخرهفح انًغرٕٚاخ تٍٛ ٔانثٛاَاخ انطهثاخ ذؼٍٛٛ كٛفٛح حٕل يؼهٕياخ



 انرؼٍٛٛ إنٗ تالإشاسج انرؼُٛٛاخ ْزِ لإَعاص إػافٛح تشايط ٚغرخذو

 ْٕ انًخطؾ ٚكٌٕ ػُذيا لأَّ انثٛاَاخ اعرقلانٛح ٚحذز. انكرانٕض فٙ انًؼهٕياخ

 فقؾ ؛ ذغٛٛش دٌٔ انرانٙ الأػهٗ انًغرٕٖ فٙ انًخطؾ ٚظم ، يا يغرٕٖ ػهٗ ذغٛٛشِ ذى

 انرطثٛق تشايط ذشٛش ، شى ٔيٍ. انًغرٍٕٚٛ تٍٛ انرؼٍٛٛ ذغٛٛش ٚرى

ذغٛٛشِ ٚهضو لا الأػهٗ انًغرٕٖ يخطؾ إنٗ .. 


