(Size-Oriented Metrics)

Metrics)

(Measurements)
(Qualitative)

[

(Complexity)

21

211

(Lines of Code: LOC)
(Function-Oriented

(Structural Design)

(Quantitative)

(Functionality) (Quality)
(Performance)
(Maintainability)

(Efficiency) (Reliability)
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(Unified  Modeling
Language: UML)
2111 (Object-Oriented Software Engineering, OOSE) [1]

1) Object-Oriented Analysis (OOA)
(Problem Domain)
“What is the problem to be solved?
2)  Object-Oriented Design (OOD)
(Model) (Problem
Domain) “How to solve the problem?”
3)  Object-Oriented Programming (OOP)

“How to implement the solution?”
4)  Object-Oriented Testing (OOT)

“How to
test the solution?”
OOSE = 00A + 00D + OOP + 00T
(Object)
(Activities)
(Movement) (Actions)
(Relationship) (Interaction)
(Relationship) 2

(Interaction) 2



(Concept)
(Abstract Object)
2.1.1.2 (Abstraction) [1]
4
¢ (Classification Abstraction)
(Fundamental Classes)
. (Aggregation Abstraction)
(Aggregate)
. (Generalization Abstraction)

(General)
(Specialization)

. (Association Abstraction)

(Diagram)



2113

2
(Dynamic Diagram)
21131 (Static Diagram)
J (Use Case Diagram)
1 1
(Use Case)
J (Class Diagram)

Is part of Has-a

(Generalization)
(Specialization)

(is related to)

(Static Diagram)



21132 (Dynamic Diagram)
' (Sequence Diagram)
] (Activity Diagram)
2.12 (Size-Oriented Metrics)
2.1
Project  LOC Effort $(000) pp.doc.  Errors
Alpha 12,100 24 168 365 134
Beta 21,200 62 440 1224 21
Gamma 20,200 43 314 1050 256
2.1
12,100 24
365
29

[1

Defects
29
86
64

Alpha

134

People
3
5
6

168,000



2.13 (Function-Oriented Metrics)
(Functionality)
User)
2131 (Function Point) [2]
1970 AJ. Albrecht IBM
AJ.  Albrecht
(Functionality of software) AJ. Albrecht
5 2.1
J (External  Inputs:  El)
] (External Outputs: EQ)
J (External Inquiries: EQ)
J (Internal Logical Files: ILF)

] (External Interface Files: EIF)

(End



AJ. Albrecht |

2.2 ,

External Inputs
External Outputs
External Inquiries
Internal Logical Files
External Interface Files

Application boundary

Measwed
application

Externd inputs

Externd inputs

Other
applications

Externa outputs

Internal logical
files

*

Externd inquiries

P

Externd interface
files

Externd outputs
P

1
1
1
!
1
)
1
1
‘ 1
1
!
1
)
1
'
L
|

Externd inquiries

Function Point Model

2.1

(Weight Factor)

[3]

AJ. Albrecht

[2

(Weight Factor)

4
5
4
10

B EE——

Internal logical
files

2.2




(Function Point Counting Procedure)

Determine Type
of Courtk

and Application Boundary
Nl

[ Count D&ta ] [Count Trarsactional

[ Identify Courting Scope J

Y Y

Determine Value
Adjustment factor

Functions Functions

Determine
Unadjusted Function
Point Count
X
Calculate Adjusted
Function Poink
Count
22 [l
Determine Type of Count - 2.2
3
. (Development project)
1 1

. (Enhancement project)



(Application)

22

Identify Counting Scope and Application Boundary -

Count Data Functions - 2.2

Count Transactional Functions - 2.2

Determine Unadjusted Function Point Count (UFPC) -

(Data Functions)

Determine Value Adjustment Factor (VAF) - 2.2

(Value Adjustment Factor: VAF)

Calculate Adjusted Function Point Count

2.2

2.2

2

(Transactional Functions)

12



14

Calculate Adjusted Function Point Count -

2.3

2.3
Programming Language

Assembly language

Cobol
Fortran
Pascal
Ada

Object-oriented languages

Fourth generation languages (4GLs)

Code generators
Spreadsheets

Graphical language (icons)

2.1.3.2

(Logical Files)

Degree of Influence

2.2

LOC/FP (Average)
320
128
105
105
90
70
30
20

15

(Object-Oriented Function Point) [2]

(Transactions)

A.J. Albrecht

(1

13



(Instance)

14

(Application Boundary)

3
(Service Request: SRs)
2.1.3.2.1 (Measurement Process) [4]
Object-Oriented Function Point (OOFP)
Model) D (Design Phase)

[4] OOFP

OOFP = OOFPilf+ oo fpHF oo fpsr

OOFPilf=Z7Z 1F(DETOJRET0)

OEA

OOFPeif=1 tiF (DETO, RET 0)

of A

OOFPsr=1 81 (DETO, FTRO)

D (Object



oGa

A (Object)
D

(Data Element Types: DET)

(File Types Referenced: FTR)

(Complexity Metrics)

LOW,
AVG,
HIGH

15

(Record Element Types: RET)

LOW,
AVG,
HIGH

LOW,
AVG,
HIGH

\ 4

OOFP

SC
DET
P> ILF
E RET
& GB
=
=
= DET
™z K [ )
= L
Z RET
=
[=9
E_ AB
o DET
> SR
FTR
MB
2.3
2.3
1) (Object Model)
4
(1) (Single Class: SC)
2.4
Deck, Hand, Discard Pile Draw Pile

[4]

(Measurement Process)

Collection of Cards, Card,

6



(2

16

Card 1

(Aggregation: AB)

! 2.5
6 Collection of Cards, Card, Deck, Hand,
Discard Pile Draw Pile Collection of Cards Card
5 Collection
of Cards Card 1
) 1
(3) / (Generalization/Specialization: GB)
1 2.6 6
Collection of Cards, Card, Deck, Hand, Discard Pile Draw Pile Collection
of Cards Deck Hand Discard Pile Draw Pile
5 Collection of
Cards Deck 1
) 1 4
(4) (Mixed: MB)
/ 2.6
Collection of Cards Card Collection of Cards
Deck Collection of Cards
Card Deck 1



Card

Collection Of Cards
Visibility
Locdion
Initialize Insert
Delete Batom-of-pile
Top-di-pile

]

A

Suit
@

Rank

Display
Discard

S

(-, N Y e [ r——\
Deck Hand Discard Pile Draw Pile
Initial State
Shuffle Sort Draw Draw
Deal
R — 3 a—— 4 \ ) t
2.4
Collection Of Cards Card
Visibllity Suit
Locdion Rank
Initialize Insert ;
: Display
Delete Battom-ofpile .
Discard
Top-d-pile
|
Deck Hand Discard Pile Drawt Pile
Inttial State
Shuffle Sort Draw Draw
Deal

2.5




2)

1)

Hand,

Cdlection Of Card3
Visibility
Locdicn

Initialize Insert

Delete Bottom-of-pile
Top-cf-pile
Deck Hand
Initial State
Shuffie Sort
Deal
2.6
/
DET FTR
1DET
1FTR
2.4-2.0
Discard Pile DrawPile

Card
| Suit
Rank
Display
Discard
)
Discard Pile Draw Pile
Draw Draw
1
1DET
1FTR
Collection Of Cards, Card,

( ' )

18

Deck,

12



2.4
Function Complexity Rating
Low
Average

High

(2) /

DET RET

2.5
Function Complexity Rating
Low
Average

High

DET RET

2.4

12 x 4 = 48 OOFPs

[5]
Unadjusted Function Points

3
4
6
2
DET
2.5
1RET
DET
RET
DET
1RET
DET RET
[5]

Unadjusted Function Points
7
10

15

2.6

RET

1DET



2.6

Collection Of Cards
Cards

Deck

Hand

Discard Pile

Draw Pile

Cards
one association
Cards 2 DET (

1RET

3)

(Unadjusted Function Points)

2.7

Collection Of Cards
Cards

Deck
Hand
Discard Pile
Draw Pile
(OOFP)
(OOFP)

(OOFP)

DET

Data Element Type (DET)

3DET (2 DET

Collection O f Cards)

2 )

)

Low
Low
Low
Low
Low
Low
42
48
90

RET

2

O O, O W

1RET (

2 RET (1 RET

7

OOFP

Low

Low
Low
Low
Low
35
48
83

20

Record Element Type (RET)
2
1
1
1
1
1
1 DET many-to-
1RET) Collection O f
one-to-many aggregation Cards
2.7
Low 2.5
Low
Low Low
Low Low
Low Low
Low Low
35 28
48 48
83 76



1 £5  an
fitm nm u M| 18y

2.7
83 2.3
30 1

2,490

2.2

2.2.1 Mapping the 0O-Jacobson Approach into Function Point Analysis [3]
Thomas Fetcke, Alain Abran Tho-Hau Nguyen

IFPUG Counting Practices Manual (s 3

2.2.2  Definition and Experimental Evaluation of Function Points for Object-Oriented Systems [4]
G. Caldiera, G.Antoniol . Lokan

G. Caldiera, G.Antoniol c. Lokan



	บทที่ 2 ทฤษฎีและงานวิจัยที่เกี่ยวข้อง
	2.1 ทฤษฎีที่เกี่ยวข้อง
	2.2 งานวิจัยที่เกี่ยวข้อง


