pz0000000000000000 O7O0O0O

20

(c)Union of Japanese Scientists and Engineers(JUSE)



pz0000000000000000 O7O0O0O

3.1.1.
3.1.2.
3.1.3.

3.2.

3.2.1.
3.2.2.
3.2.3.

4.1.
4.2.

4.2.1.
4.2.2.
4.2.3.

4.3.

4.3.1.
4.3.2.

(c)Union of Japanese Scientists and Engineers(JUSE)



pz0000000000000000 O7O0O0O

1.2.

1.2.1.
1-1

1-1

UML

CD DFD

-1-

(c)Union of Japanese Scientists and Engineers(JUSE)



pz0000000000000000 O7O0O0O

1.2.2.

QFD Quality Function Deployment
R-C(Requirement -Component —
C-C(Component-Component)
1-1

100
101
102
110
111
112
113
200
201

100

101

102

200

201

220

N
[
N IR IN IR IWIN =

221

100]

.
S
.

101}

102]:

110]:

111]: #

112]:

113]:

200]:

NI IR IWINIFPIWIN I

201 :

1-1

-2-

(c)Union of Japanese Scientists and Engineers(JUSE)

R-C

c-C



pz0000000000000000 O7O0O0O

DFD

® DFD Data Flow Diagram

® CD Context Diagram
DFD

-3-

(c)Union of Japanese Scientists and Engineers(JUSE)



pz0000000000000000 O7O0O0O

2.2.

R-C

C-C
R3-C3
- C5 C6

DFD
QFD
QFD
Cc-C
C
21314
N
2\\
3 o
o R 4
5
~
2 o
2-1 R-C, 3
C . ps
2-1 ¥
5 Q
C3- C2 C4 C4 p4
1 2 3[4
2-1
-4-

(c)Union of Japanese Scientists and Engineers(JUSE)




pz0000000000000000 O7O0O0O

2.3.

R-C

C-C

KKD

4.2.1.

-5-

(c)Union of Japanese Scientists and Engineers(JUSE)



pz0000000000000000 O7O0O0O

3.1.

3.1.1.

=
HEBR?

3-1

1
include

UML

_ #ewE11
==includess
2R
=<inglude==

T

=include=

—————— 2EEE21

AN

/ N\

VA=7AN

NFR1 NFR2

NFR3 NFR4

NFR5 NFR6 NFR7 NFR8

3-2

-6-

(c)Union of Japanese Scientists and Engineers(JUSE)




pz0000000000000000 O7O0O0O

i 2 3
1 1 1 i1 111
) 1277102
) 5 517101 o
3 3 31701
2 3277101
3 337101
4 347101
2 1 T:1 11 5
) 127502 7
3 i (o fc| =
4 12504
3 5 51505
) 52506 \_
3 52507
3-3

-7-

(c)Union of Japanese Scientists and Engineers(JUSE)



pz0000000000000000 O7O0O0O

3.1.2.

UML

UML

Subsystem2

Subsystem3

Subsystem1

]

]
Subsystem1.2

. -

Subsystem1.3

Subsystem1.4

-

Subsystem1.1

=<interface==
Interface1.1.1

Class1.1.4

Class1.1.5

Class1.1.6

Class1.1.1

Class1.1.2

Class1.1.3

- rolet

- role2

3-4

N\

Zwa1sAsgns

—

T'cwa1sAsgns

G'T'¢SSe|0

0¢

7' 1'¢SSe|o

61T

€'T°¢SSe|I0

81T

C'T'¢SSe|I0

LTT

T'T'¢sse|o

91T

<

7 TWa1SASaNS

C7'TSSe|0

STT

T'v'TSSe|o

P17

™

©'TWwalsAsgns

EETSSeID

€T

¢’ €TSSeID

¢l

T'ETSSe|D

11T

N

Z TWwa1sAsgns

€CTSSe|ID

0TT

C'C'TSSeID

60T

T'C'TSSe|D

80T

—

9'T'TSSe|D

10T

ST'TSSe|D

90T

' T'TSSe|D

SO0T)

ETTSSe|D

70T

C'T'TSSe|D

€07

1: 2: 3: 4: 5t 6: 7: 1: 2¢ 3: 1: 2: 3i 1: 2: 1: 2: 3 4: 5

TTTSSe|D

4

T TwalsAsans

TTTe0R o]

701

qwaisAsans
—

o~

™

3-5

(c)Union of Japanese Scientists and Engineers(JUSE)



pz0000000000000000 O7O0O0O

3.1.3.
3.1.3.1.
UML
1
include
3 1
2 o 3
1
il
Subsystem1
hl H1|
Subsystem1.1 Subsystem1.2
Class1.2.1 Class1.2.2
Interfaceq.1.1
i
Subsystem?2
—h|
Subsystem2.1
Class2.1.1
3-6
-O-

(c)Union of Japanese Scientists and Engineers(JUSE)



pz0000000000000000 O7O0O0O

ZwaIsAsans

T'Zwa1sAsans

T'T'¢SSe|D

917

TwaisAsans

¥ TWwaIsASans

C'7'TSSE|D

STT

T'7'TSSe|D

41

¢ Twa1sAsgns

E'ETSSEID

€17

C'E'TSSEID

1%

T'ETSSe|D

TTT

Z Twa1sAsans

E'CTSSeD

01T

¢'¢'TSSe|D

60T

\ /.

T'C'TSSe|D

80T

T Twa1sAsans

9TT
STT
V1T
ETT
¢TT
TTT

&

1: 2: 3¢ 4: bt 6: 7: 1: 2¢ 3f i 2: 3¢ ]i 2 ]

T'T'T89RMAIUL TOT,

—

N

%

7

12 :102

2.1 :101

3571101
35701
35101

1.:501
1.:502

1:503j\0c:i0c:i0:i0i0io:o

1.:504

3-7

3.1.3.2.

3-1

UML

3-1

3-1 UML

®© o] [8) © (@] -

C

c 2
c|S|s|d|%|c
B i S| N 2

- - —_
| S5 3|T|®| S
'S b5} oY [ —_ N
e) _ (8] (] —_—
alolElalc|®
%)) (@] o [ (5] (]
<|<|O|0|0|x

-10-

(c)Union of Japanese Scientists and Engineers(JUSE)



pz0000000000000000 O7O0O0O

(c)Union of Japanese Scientists and Engineers(JUSE)

3 -
Subsystem1.1 Subsystem1.2
Class1.2.1
Class1.1.1 «zinterfaces= e ----F1"
Interface1.1.1
T il
Class1.1.2 Class1.1.4
i N
Class1.1.3 Class1.1.5
Class1.1.6
3-8
11'e
D
[
>
(7}
=)
>
%)
23 o
1< 1<
2 2
[ [
> >
(7} (7}
=) )
> >
%) %)
1: 2: 3 4 6: 7: 1
3|
—
didiNnimitinioid
€2 A2 TR DT
o:igig 223 3
£:0:7
N\ N
1 2 3 \\ e
1:SubSysteml : 1:SubSysteml.l: 1iInterfacel.l.1: 1
2:Class1.1.1 102 \
3:iClass1.1.2 1031 r: g PN
4:Class1.1.3 104§ b d:iaai)
5:Class1.1.4 105 r S
6:Class1.1.5 106 d
7:Class1.1.6 107
2:SubSystem1.2: 1:Class1.2.1 108
3-9
-11-



pz0000000000000000 O7O0O0O

3.2.
3.2.1.

3-2
3-2
1 1 1 A-1-1| 100
A A-1 2 A-1-2| 101
3 A-1-3| 102
4 A-1-4| 103
5 A-1-5| 104
2 1 1 B-1-1| 200
B B-1 2 B-1-2| 201
3 B-1-3| 202
2 1 B-2-1| 220
B-2 2 B-2-2| 221
3 B-2-3| 222
4 B-2-4| 223
3-2 3-10
A i1iA-1i 11A-1-1: 180
2 A-1-2: 100\
3 A-1-3: 102
4iA-1-4: 108 i
5 A-1-5: 104~
20 B  1iB-1: 1. B-1-1: 200
2:B-1-2: 201}
3: B-1-3: 202 _/
2iB-21 1iB-2-1: 220
2iB-2-2} 221
3 B-2-3: 227
4: B-2-4: 223
_J
3-10
-12-

(c)Union of Japanese Scientists and Engineers(JUSE)



pz0000000000000000 O7O0O0O

3.2.2.

CD DFD

3-12 3-13

3-11 DFD A B

3-11 A B

W: function:B

componengA
] component.E
A

Y
\ A

component:B
component:D

omponen
C componen

D

function

component

|

component

O
i

component

3-11 DFD

DFD __ 2 3

C\ngE e\p/G H
10:11112 17 N\ 21 22130131 32 33

3-12

-13-

(c)Union of Japanese Scientists and Engineers(JUSE)



pz0000000000000000 O7O0O0O

3-3

3-3
void ( void )
3.2.3.2
3-3
A |void func Al(void) A
unsigned int func A2(void) S A
void func A3(void) N~ h
void func A4(void) |
B |void func B1(void) . —
<Isigned int func B2(signe B |
nsigned int func B3(vol \ )
|\ _
1 2
1 T\ [ 3 4 [ \2
AV
a2 A L N3 4 0 -1 2 3 1 2. g
A A:AlB BiB CiCiD E
il KR 4:5 2:3:1:2° |2
888833 d3 388888 \g J
\
/ N\ © A B D
] ] D
\ —
3-13
DFD 3-12
3-13
-14-

(c)Union of Japanese Scientists and Engineers(JUSE)



pz0000000000000000 O7O0O0O

3.2.3.
3.2.3.1.
R-C
DFD
2
DFD
2 o
A-1
A D o B
C D
3-4
No A-1 B-1 B-2
A-1-1| A-1-2| A-1-3| A-1-4| A-1-5|B-1-1|B-1-2| B-1-3| B-2-1| B-2-2| B-2-3| B-2-4
1[component:A o o
2|component:B o
3|component.Cf| © o <)
4|component:D <o | o o S (<=} o | >
5|component.E o
6|component:F o ve Yo
7]component:.G
8|component:H
9|component:|
\ y.
( R-C 2 3
o L |,
- 1:2:3:1:2:3:4
I
A\ DIDIE:F:D:GIH: |
10 l} 13:20:21:22: 30: 31: 32: 33
1A 1iA-111 A-1-1:100] & Ry _ TN,
2: A-1-2 1 101 o /o \
3i A-1-3 1 102 ot ©
4: A-1-4 : 103 o
5: A-1-5: 104] o \O
2B i1B-1 1 B-1-1 200 ~ o =~ o
Dl ™ & oio
A-1 A ) ) o
D o of o
o o / o
B C o Yio
D o
\_ )
3-14
-15-

(c)Union of Japanese Scientists and Engineers(JUSE)



pz0000000000000000 O7O0O0O

R-C

3.2.3.2.
Cc-C

3-15

3-5

3-5

-16-

(c)Union of Japanese Scientists and Engineers(JUSE)



pz0000000000000000 O7O0O0O

1 2
o 1 2 3 4 2
A

A B C D
1929374 1:27314°56:1:2:3:1° 2
APA A AlB BB C CD E
1 3:i4]1 4:5 2.3 1:2° 2] |
OIdiNIMIOIAINIMIIOIiAdAINIOidA oO:
OIi0OIi0Oi0OididididAi A NININIiMIiM — i
o s I e T e B e O e O o B e B e O e B e O O R | AN N
L AiLALL A1l 100] o
..... 2 101 A
3 A3: 102
4 RET103 S
2B i1 B1] 110 ‘Q\
..... 2 111 AN
3 112 N\ N
z 3 —
P " c1
(10 Bl
111
\_ 12 \
47D 1. DI 110 A =)
..... 2 111
2B 12 E L 210| & S
2 E2) 211
3-16
Cc-C
-17-

(c)Union of Japanese Scientists and Engineers(JUSE)



pz0000000000000000 O7O0O0O

4,
4.1
4-1
4-1
O (@] (@]
(@] >
o >
>
x< (@]
o=
x=
4.2.
1.2.1
4.2.1.
3
4-2

4-2

-18-

(c)Union of Japanese Scientists and Engineers(JUSE)



pz0000000000000000 O7O0O0O

4-1 R9 C3 R9
C3 1 C4 C6 2 C7 C8 3
C C
2345617 3
o o [
212 2| ‘o >
3 ) 3 =
[9 o
4loio 4]o:o
6|lo 6lo
7]oio 7|loio
8loio |:> 8loio
e
o
2 (@) %7 L
3
4 4
C -2 C ]
6 o
7 o o
oi o 8]
4-1
4.2.2.
C
3
|
> .
9 %4
R
4-1 R9-C3
4
4-2 C i
6
> o
A
i o]
4-2

-19-

(c)Union of Japanese Scientists and Engineers(JUSE)




pz0000000000000000 O7O0O0O

4.2.3.

4.2.3.1.

1 R-C C-C

4.2.3.2.

-20-

(c)Union of Japanese Scientists and Engineers(JUSE)



pz000000000000000O0 O7O0O0O

4.3,
4.3.1.
4.3.1.1.n
CD DFD M2
M1
M2
R-C M3
Cc-C 2 M2
4-3 M
M4
M
M5
M
M
4-3
4.3.1.2. c
4.2.3.1
~ [3]4 7
)
R [a >
05 o 03 2]
0.1 0.1 (: .; 4|
S5O 5 S L. 0.5
0.3%<0.1 0.015 0.1 Lo -
4-4
4-4

-21-

(c)Union of Japanese Scientists and Engineers(JUSE)



pz0000000000000000 O7O0O0O

4.3.1.3.
4.3.1.2
- S1 100%
4314.C
R-C
Cc-C
22

(c)Union of Japanese Scientists and Engineers(JUSE)



pz0000000000000000 O7O0O0O

4.3.2.

4-5

-23-

(c)Union of Japanese Scientists and Engineers(JUSE)

4-5



pz0000000000000000 O7O0O0O

4.3.2.1.

43.22.
4-6

4-6

2002/06/28

+2 +1 0 -

11 SODEC

4-7

-24-

(c)Union of Japanese Scientists and Engineers(JUSE)




pgz0000000000000000 O7O00O0

4-7

4.3.2.3.

A\

4.3.2.4.

01 -1
01

0

11 SODEC

degrade

OS JDK

+2 A +1
01 -2 01 +2
01 -1 01

-25-

(c)Union of Japanese Scientists and Engineers(JUSE)

01

+1



pgz0000000000000000 O700O0

4-8

4.3.2.5.

4-9

+2 +1 0 -1 -2
A ( )
01
01
02— 02— 0 b1
I )
03 }—— 03 %
03 04 ——
05
04 06

A010101 .

11 SODEC
(O
+2 +1 0 -1 -2
A 00 gllJI - 3
01 00
o1 5
01
01 o
01
L w )
Ol}—OUP
01
02 o
ot w07
Oll 00
01}—()(];
01

(01) '

11 SODEC

-26-

(c)Union of Japanese Scientists and Engineers(JUSE)




pz0000000000000000 O7O0O0O

5.
6.
1) 21
: ( ) 1994/09/21
(2) QFD — —
( ) , () 1998/06/30

3 () 1990/11
(4) UML —

Martin Fowler (), Kendall Scott (), ( ) 2000/04/15
(5) —

Alisteir Cockburn (), ( ) 2001/11/20
(6) UML () 2002/12/27
(7)

Mint 2000/07
(8) Unified Modeling Language Specification http://www.omg.org/
(9) SESSAME http://www.sessame.jp/
(10)

1989/03
(11)
1989/03
(12) 2002
2002/06/28

(13) Vol. 101, Mar. 2002

(14) > An Application of QFD to System Integ

ration Test””

Vol.30,No0.1,pp.113-125 received on 2000-10-28 Takami Kihara, Charles E.
Hutchinson, Dan Dimancescu, Hisakazu Shindo and Tadashi Yoshizawa

(15) > A new approach to software design with QFD-like tabulations of UML diagrams”

10th International QFD Symposium 2004 Yoshimichi Watanabe, Yunarso Anang,
Masanobu Yoshikawa, Yujiro Kasai and Hisakazu Shindo

-27-

(c)Union of Japanese Scientists and Engineers(JUSE)



