


12

18

23

41

52

60

76

86

94

100

101

134

149



Web

21 3



DVD

2004



1,561 282
18.1

34.4 381 21
5.5 14.3

2,318 126 5.4
22.2

FA
AV

2005 9 60

2006
13.2 3.8



0.9 17.9
12.3

20.0 10.0 13.2
3.1

0.4 0.6 4.1

AV FA

FA AV



.75 V
V

SE

.87 SE





100



1-1

1-1-1

19

1-1-2

2007

Web http://www.kansai-kumikomi.net/ 



2010 2008 12

74

2007

IT Spiral

Software

Training Center

1-1-3

1-1-6



1-1-4

20 4 20

20 4

10

11

1-1-5

1-1-6

1-1-2



18

1-1-3 1-1-4

1,686

382

2,344

 391 

 29 

262 263 

264 265 266

267 268

269

271

272 274 

275 281

301 302 

303 ,

304 305



1-2



2-1

2-2

AV

POS
ATM



.15

OA
AV

ATM

1-2-2

 [2006]

p.23

D

A

C

E

B

TV

DVD



2-3

LSI

1-2-3

 [2005] 2006 p.26

2-4

1
2
3
4

1



s ms
1

2-5

1-2-4

2

                                                
1 [2006] BP p.36
2 ECU
2008 p.128



2-6

1995
1-2-5

BP [2000] p.134

OS



2-
2008 4 9

30 3

2-

                                                
3 http://www.recall-plus.jp/



3-1

2004 2007

2006 2007

 [2007]

 [2007]

 [2008]

 [2008]

 [2008]

 [2007]

 [2007] 18

JEITA [2008]



3-2

 2004 07  2006  2006  2007  2008  2006  2007

10

(A)

(B)

A:548 2004 A:90

B:26

A:30

B:21

 A:

154

:112

 A:57

2006

UFJ



3-2-1
500

2004

3-2-2

90 26
10

3-2-3

30 21

3-2-4
MEMS1

ETWest

                                           
1 Micro-Electro-Mechanical Systems



KEES

JASA

JASA

3-2-5

154
112

3-2-6

AV

23
12



3-2-

57

2007
2008

2007

2008

3-3



2-1-1

282 18.1

97 34.4

21 5.5

14.3

126 5.4

28 22.2

A (B) (B) (A) (C) (C) (B)

1,686 1,561 282 18.1% 97 34.4%

382 381 21 5.5% 3 14.3%

2,344 2,318 126 5.4% 28 22.2%



68

 4 

 1 

230

 14 

  9 

113

 36 

 11 40

 6 

 3 

38

 4 

 0 

 6 

 0 

 0 

1,014

  209

   65

21

 2 

 2 

31

 7 

 6 



( ) A ( ) ( ) B ( ) ( ) ( ) ( )

68 4.4 4 1.4 5.9 1 1.0

40 2.6 6 2.1 15.0 3 3.1

113 7.2 36 12.8 31.9 11 11.3

1,014 65.0 209 74.1 20.6 65 67.0

230 14.7 14 5.0 6.1 9 9.3

6 0.4 0 0.0 0.0 0 0.0

21 1.3 2 0.7 9.5 2 2.1

38 2.4 4 1.4 10.5 0 0.0

31 2.0 7 2.5 22.6 6 6.2

1,561 100.0 282 100.0 18.1 97 100.0

31.9 22.6

20.6 18.1 1,561

65.0% 74.1

67.0



2-1-2

n=94

0 499

3000

1

n=20

1000

n=27

3000

37.0



n=64

0 499

100 149

25.0

0 49

14.1

200 249

0 249

80



n=86

1 9

40

n=18

10 49

40

n=27



n=91

100

10

2

n=16

0 9

75

n=24



n=92

0 30

60

n=20

100

n=27

51 100

30 31

100

60



n=95 90

n=21

90

n=28

18



n=97 40

n=21

n=27



n=97 37.1

20

n=21

40

40

n=26

42.3



n=97

10

n=21

n=28



n=57

31

n=13

n=21



n=15

n=27



n=94

AV

n=13



n=27

n=95 37.0

23.5



n=19



n=87 71.9

n=24 84.0

2-1-3

3 1

5

7



2-2-1

2-2-1-1  

2-2-1 63
44 17 10 2.6

2002



2-2-1-2  

2-2-2

4-1-5  

2-2-3 2-2-4



2-2-1-3  
2-2-5 2-2-6

2006



2007 5.7
8.3

2-2-7 2-2-8

2005 2006

2005 2006



4 299

2005 2006

4 299

2005 2006

2-2-1-4  



44.1
31.2 15.1

14.0
21.5

26.1
21.7 21.7

26.1



1/20

[  ] 

O

P

P

P

K

O

1/20 O

6:4 S

T

2-2-1-5  

60 2.6



 2007 5.7
8.3

2-2-2  
2008

2006 66.7

2007

53 48

2-2-10
2-2-11





2-2-12
107.1 19.0

9.0
135.1

2 7 13.2 12.3
3.8 20.0

0.9 10.0% 2 7
17.9 13.2

3.4 3.2
0.5 2.6 5.3 58.9

9.2 6.8
26.0 24.3 1.2

6.3 0.4 4.4
27.6 20.4 3.1 2.9

0.4 2.1 0.6 6.7
4.1 3.0



2-2-3

2 7 13.2 12.3
3.8 20.0

0.9 10.0% 2 7
17.9 13.2



2-3-1



2-3-2

75.0
39.6 33.3

31.3 2-3-2

2-3-3



2-3-4
69.1

1 55.7

2-3-4
100 32 35.6

100 17 18.9 3
3 1 14 15.6



90

2-3-5
NDA



58.8 53.6



2-3-6

100 100

100 FA
2-3-6

100 FA AV
OA 2-3-7



 POS

DVD AV

FA



2-3-7 

AV
FA



2-4-1  
SLOC( source lines of code)

2-4-1
5,000 1

17.9 2,000 5,000
5 10 16.7

50 10

2,000 5,000 5,000 1 1
2 21.7
2008 1 2 21.0

2 5 19.3 1 20 10



2-4-2
AV FA

5,000
1 GPS

2-4-2  

FA 38.3
AV 31.9 29.8

28.7

FA 70.4 25.9
2-4-3

2008 FA
24.3 15.1 AV 14.5



2-4-3  
NDA

2-4-4 71.3
23.4

44.7 45.7
60.6 31.9

88.9
66.7

18.5
81.5



NDA

[  ] 

T

T

N         

NDA N

2

CE

2-4-4  

1

                                                 
1



2-4-5
14.0

43.0 2.2
10.8

51.9
18.5

7.4

43.0

2

FPGA

                                                 
2

2009



 [  ] 

K

P

P

FPGA K

A

D

P

N



2-4-5  
2008

3

2-4-6
48.4

15 2-4-7
40.0 27.5

                                                 
3



2-4-8
65.4 11.5

2-4-9 58.3 25.0



2-4-10 2-4-11

2-4-10

2-4-11



MATLAB4

100

UML5

10

                                                 
4 MATLAB(MATrix LABoratory) Math Works
5 UML Unified Modeling Language



10

[  ] 

T

K

K

A

D

CMM UML D

L

SPL NM



2-4-6  

2-4-12
2-4-13

Web

2006

2-4-14
16.3 15.0

12.5 11.3



22.7

13.6

3



 [  ] 

NM

T

T

D

2-4-8

2-4-15
81.7

75.6
75.6 64.6

61.5
61.5 61.5

57.7



[  ] 

T

1 T

L

P

IT

S



2-4-9 

SLOC

FA AV
OA

43.0



2-5-1
2004

C

36.2
21.3 IT 11.7 IT

16.0 2.1
1.1 2-5-1

IT



49.5
OS

T

D MN

C CE

Java Windows C

T

D

IT



2-5-2

53.3
33.3



N

C

D

S

P

J

2-5-3

2-5-4
SE

QA





35

35
2-5-5

72.8

S

P

O



2-5-4

SE SE

IT

SE 78.9

2-5-5

FPT

1

NEC 3

10 1

FPT
FPT

2

                                                 
1 VINASA 800 IT 150

2  [2009]
4



F

D

2-5-6

2-5-6

17 4
20

1 SIP

SIP

SIP





Web 2008

2-5-6

SE
35



2008

2-6-1

2-6-1-1

2-6-1 37.5 37.5
25.0 21.3 41.4

37.4



2-6-2

72.7

27.3 56.3
43.7



2-6-1-2
TKC BAST 20

BAST TKC

956 227,184
20

39

3911

3912

3913

3914

3911

3912

TKC BAST 20



TKC BAST 20

365

=

100

100 

100

2

19

19



2-6-4

15.0% 7.8%



2-6-1-3

P

Java Windows

C

CE

P

T

NM

D



2-6-2

84.6
2-6-6

45.1
40.8 28.8

17.4
2-6-7



100

2-6-3



3-1

3-1

1

10

OS



NDA



3-2



3-3
3-2

100



2004



100



 [2007] 18

 [2008]  2008
2004 2007

 [2007]

 [2007]
 [2008]

JEITA [2008]

 [2008]

 [2007]

 [2005] 2006
 [2006] BP

 [2006]

 [2006]

 [2006]

 [2005]
 [2008]

9 pp.20-21 
 [2007]

pp.8-9 
 [2009]

pp.4-7 

 [2007]

TKC [2008] TKC BAST 20
 [2001] CMM










































































































