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1.1  (File Systems)
     

   

 

 1.1 

  

  

  

 

 

 

 

   

  

 

1

3

 

 

 

 

 

 

 1.2  

 

   

Data Redundancy 

  1 

     

 (Employee)

Emp_ID Emp_Name Emp_Address Emp_Salary Emp_Tel 

E001  A  15,000 081-1234567 

E002  B  12,000 082-9876543 

E003  C  8,500 087-2468021 

E004  D  13,500 089-5302294 
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 (Saleman)

Sale_ID Sale_Name Sale_Tel 

S001  A 081-1234567 

S002  C 087-2468021 

 2     A   C 

    A  C 

  A   C  

Data Inconsistency 

  

  

 

 (Employee)

Emp_ID Emp_Name Emp_Address Emp_Salary Emp_Tel 

E001  A  15,000 081-1234567 

E002  B  12,000 082-9876543 

E003  C  8,500 087-2468021 

E004  D  13,500 089-5302294 

 (Saleman)

Sale_ID Sale_Name Sale_Tel 

S001  A 081-2034821 

S002  C 087-2468021 

1

5

 A    

 A 

Data Anomaly 

 

   Data Anomaly      

  3 

• Insertion Anomaly       

E   E 

  

 (Employee)

Emp_ID Emp_Name Emp_Address Emp_Salary Emp_Tel 

E001  A  15,000 081-1234567 

E002  B  12,000 082-9876543 

E003  C  8,500 087-2468021 

E004  D  13,500 089-5302294 

E005  E  17,500 081-8487342 

 (Saleman)

Sale_ID Sale_Name Sale_Tel 

S001  A 081-1234567 

S002  C 087-2468021 

• Deletion Anomaly     C  

   C 

  C  
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 (Employee)

Emp_ID Emp_Name Emp_Address Emp_Salary Emp_Tel 

E001  A  15,000 081-1234567 

E002  B  12,000 082-9876543 

E004  D  13,500 089-5302294 

 (Saleman)

Sale_ID Sale_Name Sale_Tel 

S001  A 081-1234567 

S002  C 087-2468021 

• Update Anomaly    A 

  AA   AA  

 

 (Employee)

Emp_ID Emp_Name Emp_Address Emp_Salary Emp_Tel 

E001  AA  15,000 081-1234567 

E002  B  12,000 082-9876543 

E003  C  8,500 087-2468021 

E004  D  13,500 089-5302294 

 (Saleman)

Sale_ID Sale_Name Sale_Tel 

S001  A 081-1234567 

S002  C 087-2468021 

1

7

1.2 Data Independence
 (File Systems)  

     

index file  

 index file  

 (Data Dependence)

  

   (Data Independence) 

 2  

•   (Logical Data Independence)

 (Conceptual Level)  (External Level) 

 

 

•   (Physical Data Independence)

 (Internal Level)  (Conceptual Level) 

 (External Level)   

   

1.3 
  (File Systems) 

  (database)   
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 (Data Base Management system- DBMS)     

     

  

  

  DBMS 

 (Application Programs) 

 1.3  

  1.2 

 

 

 

 

 
 

 

 1.4  

1
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1.4  DBMS
 DBMS 

 DBMS   DBMS 

 DBMS  4  

  1.5  DBMS

Data Definition  

  (Compile)   DDL 

(Data Definition Language)  MetaData 

 Data Dictionary

Data Manipulation       

 (Query) 

Application Generation    

 (Interface)  (Menu) 

 (Data Entry Screen)  (Report)   

(Application Software)

Data Administration    

 (Backup)  (Recovery) 

 (Security Management) 

 (Concurrency Control) 
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 1.5  Database  Data Dictionary  Data Re-

pository  (MetaData) 

  DBMS  Data Dictionary  Data 

Dictionary 

•  (Logical structure of database)

•    (Schemas, mappings and constraints)

•  (Description about application programs)

•    

(Descriptions of record types, data item types, and data aggregates in the database)

•    (Description about 

physical database design)

•  (Descriptions about users of DBMS and their access rights)

  Data Redundancy, Data Inconsistency  

Data Anomaly (Inset Anomaly, Delete Anomaly, Update Anomaly)  

(DataBase Management System - DBMS) 

    

DBMS  Data Definition, Data Manipulation, Application Generation  Data 

Administration

1

11

 1 

1.  (File System)

2.   DataBase Management System - DBMS

3.  (Data Independence)  
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4.  

1. Data Redundancy

2. Data Inconsistency 

3. Inset Anomaly

4. Delete Anomaly

5. Update Anomaly 

6. Data Definition

7. Data Manipulation

8. Application Generation

9. Data Administration 

10. Data Dictionary

a.    

b.   

 

c.    E  

 E  

d. Data Repository  

(MetaData) 

e.  

  (Compile) 

 DDL (Data  Definition  

Language)   MetaData

f.   A   AA 

  AA 

 

g. 

   (Interface)

h.   C 

  C 

 

 C 

i.  

 1 

j.  

 

  

 
(Relational Database)

   

   Data Redundancy  Data 

Inconsistency  Logical  Physical 

 (Data Independence)  1  

1. 

2. 

3. 

4.  Entity

5. 

1. 

2. 

3. 

4.  Entity 

5. 

1. 

2.  (Data Integrity)

2
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2.1 
  (Table)   

 (Row)  (Column)  (Database) 

 

•  (Database)   (Table)  1 

 Relation

•  1    (Field) 

 Attribute

•   Attribute  Degree

•     (Record) 

 Tuple 

•  Record  Tuple  Tuple   

Cardinality

•  2   

 2.1 

2

15 (Relational Database)

  1  

 user   user   4   id, 

name, password  group_id (   user  Degree  4)  

user  2  

 1   0  chanchai  chan123  0

 2   1  weraya  wera456  1

  user  group  group_id  

  chanchai  Admin  weraya   User 

 2  Cardinality  (1,1) 

2.2  (Data Integrity)
 

 Data Integrity  Integrity Rule   

 Integrity Rule 

• 

•  M=   F=

•  / /

•  

 Data Integrity   (Key) 

 

• Primary Key   

Primary Key   Primary Key 

 (Uniqueness)    user 

 2.1   id  Primary Key    

  name  Primary Key    
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• Candidate Key   Primary Key  

    

Table: Employee

EmpID FName LName DepID 

001   01 

002   02 

003   01 

004   03 

 2.2  Employee 

  EmpID  Candidate Key    FName 

+ LName    Candidate Key    2  Primary Key 

 Candidate Key  Key   Candidate 

Key    Primary Key   Candidate Key  Alternate 

Key    Employee  2 Candidate Key  Candidate Key 

“EmpID”  Candidate Key “FName + LName”    Candidate Key 

  (Operation)    Primary Key  

 Candidate Key “EmpID”  Candidate key “Fname + Lname”  Candidate 

Key    Candidate Key “EmpID”  

Primary Key

• Composite Key   Composite Key   Primary 

Key   Primary Key  

    Order    (  

order_no) 1   (  product_id)  

 order_no  Primary Key   1 

  order_no  product_id  Composite 

Key  Primary key 

2

17 (Relational Database)

Table: Order

order_no product_id quantity price 

001 01 4 500 

001 02 5 100 

002 01 10 250 

003 03 15 300 

 2.3  Order 

• Foreign Key     Primary Key   

 2.1  user   group  user  group_id 

  group_id   group    Primary Key  

   group_id   Foreign Key

• Null   

    

    Attribute   Re-

lational  Database  

   Null 

   Emp  

Table: Emp

Empno Ename Job Mgr Hiredate Sal Comm Deptno 

7369 SOMPONG CLERK 7902 17 DEC 1980 800 NULL 20 

7499 AEK SALESMAN 7902 20 FEB 1981 1600 300 30 

7521 WILAI SALESMAN 7902 22 FEB 1981 1250 500 30 

7902 KING PRESIDENT NULL 17 NOV 1981 5000 NULL 10 

 2.4  Emp   Null  Mgr  Comm



18

 Null  2  

1.  Mgr ( )  KING  Null  

 KING  

2.  Comm ( )  SOMPONG  KING 

 Null   2   SALESMAN 

 AEK  WILAI  SOMPONG  KING 

  Null    0 ( )    0 

( )      0 ( )    

  (Key)    

   Integrity  Rule   2     

  Entity (Entity Integrity Rule)   (Referential 

Integrity Rule)

•  Entity (Entity Integrity Rule)

  Attribute  Relation  (Null 

Value)  “  Primary Key  Null ”

Table: Employee

EmpID FName LName DepID 

001   01 

002   02 

   01 

   03 

 2.5  Employee  Entity Integrity Rule

 2.5  Entity Integrity Rule  Attribute  EmpID 

 Primary Key

2

19 (Relational Database)

•  (Referential Integrity Rule)

  Relation  Attribute  Foreign Key   Foreign Key 

 Primary Key  Relation   Foreign key  

 Referential Integrity Rule 

Table: user 

id name password group_id 

0 chanchai chan123 0 

1 weraya wera456 1 

2 yongyut Yong789 2 

Table: group 

group_id name 

0 Admin 

1 User 

 2.6  Referential Integrity Rule

 2.6  Referential Integrity Rule   Relation  (user)  

2  Relation  (group)

 Referential Integrity Rule  Primary Key  Relation 

 Foreign key  Relation   Referential Integrity Rule 

 3  

1)  (Cascade)

    Primary key 

 Relation   2.6  

group_id  Relation  group  1  3   Relation  user 

 weraya  group_id  1  3 
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2)  (Restricted)

 DBMS  Primary key  Primary key  

 Relation     2.6 

  group_id  Relation  group 

  group_id  Primary Key  Relation  user

3)  (Nullifies)

 DBMS  Primary key   

(Null Value)  Attribute  Foreign key  

  2.6  Record  relation  group  group_id  1 

  Relation  user  group_id  Record  

weraya

  (Table)    

(Row)  (Column) 1  (Database)   (Table)  1 

  Relation  1 

   (Field)  Attribute   Attribute 

 Degree     (Record) 

 Tuple  Record  Tuple  Tuple 

  Cardinality  2   

  

 Data Integrity  Integrity Rule   

Data Integrity   (Primary Key, Candidate Key, Composite Key, Foreign Key  Null) 

Integrity Rule  2    

 Entity (Entity Integrity Rule)   (Referential Integrity Rule) 

 Entity Integrity Rule   Attribute  Relation 

 (Null Value)  Referential Integrity Rule   Relation  Attribute  Foreign 

Key   Foreign Key  Primary Key  Relation

 Referential Integrity Rule  3   Cascade, 

Restricted  Nullifies

2

21 (Relational Database)

 2 

1.    

1.   1  (Table)   (Database)  1 

2.      (Record)  Attribute

3.  Primary Key  

 Primary Key 

4.  Composite Key    Primary Key  

5.   0 ( )  Null

6.  Cardinality    Attribute

7.  Foreign Key   Primary Key 

8.   Primary Key 

2. 

Table: Product

product_id product_name 

01 A 

02 B 

03 C 

Table: Order_Detail

order_no product_id quantity price 

001 01 4 500 

001 02 5 100 

002 01 10 250 

003 03 15 300 
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2.1)  2  Primary Key

2.2)  2  Foreign Key  

2.3)  2  Composite Key

3.  Entity (Entity Integrity Rule)  

 (Referential Integrity Rule) 

4. 

Table: user

id name password group_id 

0 chanchai chan123 0 

1 weraya wera456 1 

2 yongyut Yong789 2 

Table: group

group_id name 

0 Admin 

1 User 

4.1)   Cascade  

Referential Integrity Rule

.4.2)   Restricted  

Referential Integrity Rule

4.3)   Nullifies  

Referential Integrity Rule

 ER Model

Entity Relationship Model (ER Model)  

(Conceptual Design)  ER Model 

 Peter Pin Shan Chen  Massachusetts Institute of Technology (MIT)  . . 1976 

 ER Model  ER 

Model  ER Model 

1.    ER Model

2.  Entity

3.  Attributes

4.  Relationship

5.  ER Diagram

6.  ER Diagram 

1.  ER Diagram  

2.  ER Diagram 

1.    ER Model

2.    ER Diagram 

3.    ER Diagram 

3
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3.1  ER Model
Entity          

   Entity 

 3.1  Entity 

Entity  2   

1. Regular Entity  Entity   Entity 

 Entity   Entity   Entity Student 

SID Sname Faculty GPA 

5214768    3.45 

5227891    2.89 

5236734    2.50 

Student 

 3.2  Entity Student

2. Weak Entity  Entity    Entity  

 Entity TimeStamp 

EMP_Id Date Time_In Time_Out 

111 13/04/2010 8.00 16.30 

222 13/04/2010 8.45 17.00 

333 13/04/2010 8.30 16.35 

 3.3 


