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(integrity)
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1 (Internal or Physical Level)

2. (Conceptual Level or Schema)

(Conceptual View)

3. (External Level or Subschema)

(External
View) ( )



Schemas and
mappings buiit
and mantuned
by the
daabasa
agrmarsTater
(DBAI

Q

A

——— e —

p

Ussr A1 User A2 “User 81 Usar 82 User 23

Language Language Lanquage Language Language
______ | 2R | |22 e mn | e e =
Workspace I Warkspacs Workspacs Workspacs Workspaca

*External > External . e
ihecaA External mocal A chema 8 ExwuaL:no:.‘.d 8 -
Exwﬂu/mn&pmd Externai/conceptual.
macping A mapping 8
> 'Oa-m:u;
Corcenrual Csamodet || management

schema (Canceprual model)
B

Conceprual/internal
magping

}

Storaga sTructure
dafinition
{Internal schema)

OEESEE0

3.1

(Da

33 » "y

t-abase Language)

(Data Definition

\ sysem
(DBMS)

'UBya

2
Language
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DDL)
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4 3 1
(Base Table)
(View)
2. (Data Manipulation Language  DML)
(retrieve), (insert),
(update)
2
(Procedural Language)
. (Nonprocedural Language)
( SQL Structured Query
Language)

(Data Control
Language DCL)

I 4
1,
2. (Hardware)
3. (Software) (Database

Management System  DBMS)

4. (User)
(Application Programmer)
(End User)
(Database Administrator  DBA)
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, (Tsai,1988)
2
1. (Logical Database Design)
0 0
(Hardware Independent)
(Logical Data Modeling  LDM)
3.2
1 5
1 (Requirement)
( Data

Administrator .Modeler )
(Computer Auditor)

(Atomic Data)

(Data Meaning)
(Data Facts)

(Applications)
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(Data Modeling Technique)
)

2. ( Physical Database
Design)

(Translation Process)

3.2



Modeling)

Integration)

32

(Top-Down Design)

(Information

(Bottom-Up Design)

( View
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(tree) (parent)?! (child)
1 1
IMSIVS
(M:N)
2.
1
(member/child) (owner/parent)
DBTG
(M:N)
3.
(tuple)

(attribute)
System R, DB2, SQL/DS, INGRES, ORACLE



00

(Response Time)

(Space Utilization)

(Transaction Throughput)

(Security Control)

1,
Technigques)

( Physical

34

Security
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0
1.1
1.2
1.3 (Physical Protection)
2. ( Procedural Security
Technique )
3N

2.1 ﬂﬁﬁnﬁwuﬂsﬁadﬂuuﬁﬁﬁgné ua:TﬁLﬁﬁﬁq%agaiﬁuaw1:
dAURTANS L Htiu
2.2
4 (View)

(SELECT) (UPDATE)  (INSERT)

i1-%¢t )a



RDD)

LDM 1

(Logical Data Modeling  LDM)
(Relational Database Design

(Flemming and Von Halle, 1989)
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LDM 2
(Direction)
(Cardinality Ratio)
3
1 (Existence Relationships)
2. (Functional Relationships)
3. (Event Relationships)
(Relationships)
1. (1:1 or One-to-One
Relationships )
1
C— >

2. ( LN or One-to-Many
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Relationships )

G— >>
3. ( MIN or Many-to-Many
Relationships )
0
K AL >>
IDM3 0 (Primary and Alternate Keys)
(field)

1 1

IDM 4 0 (Foreign Keys)



LDM 5 (Key Business Rules)
3
5.1 (Domain)
5.2 (Insert and Delete Rule)
5.3 (Trigger Operation)
5.1
1 3 1 12
5.2
5.2.1
(Dependent)

(Automatic)

(N ullify)

(Default)

(Customized)



5.2.2

5.3

LDM

(unique)

(No Effect)

0

(Restricted)

(Cascade)

( nonkey attribute )

(Derived Attribute)

40
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LDM 7
(Validate User Views Through Normalization Rules)

(Normal Form)

1 (Determinant)
(determine)
2. (Functional Dependency)
B A B
A A B
I
B A A-> B
3. (Full Functional Dependency)
B A B,
A B A
A
4. (Multivalued Dependency)
A B C
B A B A A



INF
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1 (First Normal Form  INF)

INF 0
2 (Second Normal Form  2NF)
NF INF

3 (Third Normal Form  3NF)
3NB NF

/ (Boyce/Codd Normal Form BCNF)
BCNF

4 (Fourth Normal Form  4NF)
ANF BCNF

5 (Fifth Normal Form : 5NF)
ONF ANF

IDM 1 LDM
INF
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LDM 8
(Data Dictionary)
(Data Type)

. (Format) dd/mmlyy () nnn-nnnn
( )
. (Range)
2
(Meaning)
(Length) ! 20
( iqueness)
(Null Support)
8.1
8.2
8.3
8.4
8.5 !
(subset)

LDM 9

LOM 10



1IN

M:N
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LOM 11

LDM 12

(Data Structure)
Integrity)
2.1
2.1.1

2.1.2
2.1.3

(Data



R2

2.2

2.2.1

2.2.2

PK

2.2.3

Rl

722

R1

R2

FK
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FK
FK
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2.3 0
ROD 1

RDD 2 1
RDD 3 RDD 1  RDD 2

RDD 4

RDD 5

RDD

2.4 (Hursch, 1991)
( E.F.Codd )

(Fidelity Rules)
0 (Foundation Rule)



48

1 (Information Rule)

2 (Guaranteed Access Rule)

3 (Missing Information Rule)

4 (System Catalog Rule)

5 (Comprehensive Language Rule)
' 1

(View Updatability Rule)

7 (Set Level Updates Rule)

8 (Physical Data Independence Rule) :
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(Access Method)
9 (Logical Data Independence Rule)

10 (Integrity Independence Rule)

11 (Distribution Independence Rule) :

12 (Nonsubversion Rule)
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