
1% � � � � � � 3 O , % � � � � � ; NC E : 8 L 	 
 ( > J )

'

&

$

%

&
( G ( ) )

( , 4 )
motoki@ie.niigata-u.ac.jp

( 4 )
tanahashi@eng.niigata-u.ac.jp

—



2

0
:

•

3

3

•

C

•

:

( )



3

:

• C

• IA

• 10

•

=⇒

•

=⇒

:

•

:

•



4

:

( )

• C (2001 , , 1600

)

• C — —

(2004 , ,2400 )

• ( 23) C —

/ / — (2008 , ,1900 )

• C (2004 ,

,2200 )

• C (2004 ,

,2200 )

•H. C 4 (2007 , , 3200 )



5

• ( ) ( ) (1999 ,

,2300 )

• & ( ) C (1994 , , 2150 )

• P.Prinz&U.Kirch-Prinz C (2003 ,

/ ,1200 )

•B.W. &D.M. C 2

(1989 , , 2800 )



6

:

(I) — —

1

1 2

C

3 4 — —,

4 6

6 8

8 — , —

9 — ( xi) C

10 11 — C —

12 13 ,

14

(II) — —

15 ,



7

16



8

:























• (80%),

• (20%)
60











































101

1
1–1

:

• ,

· · ·

















(e.g. ,

)

















• ,

· · · ( , )

• , · · · ( )

• , · · · ( , LATEX, )

• , · · · ( )

• / , , DTP(Desk Top Publishing),

• , · · ·









CAD(Compute Aided Design)








• ,



102

· · ·

















(

)

















:

• ,

• ( ),

• , ,

• ,

• POS(Point Of Sales ),

• ,

:

• , · · ·

















LAN

, WWW,

















• , · · ·









1










103

(5mm ) :

• ,

• , , , ,

, , , ,

( , )



104

1–2

• :

3 ,'

&

$

%

/

Nimda 2001

Brain(1986), Cascade(1987),

Jerusalem(1987), Morris Worm(1988), Japanese Christmas

(1989), Michelangelo(1991), Concept(1995), ..., sister(2002),

Sasser(2004), Cabir(2004), (2005), polipos(2006),

(2006), Gumblar(2009)

(http://ja.wikipedia.org/wiki/ )

3 ,'

&

$

%
1985



105

3 ,'

&

$

%

—

—

( )

—

(e.g.

)

3 ,

3 ,

3 ,

3 ,

,

3 ,

3 ( , )

3



106

• :

3VDT(Video Display Terminal) ,

3 ( ),

3 ,

3 IC

• : JR

( )

• :

• :



107

• :

?

• :

@@
��























201

2
2–1



















































































































(CPU, ),

( ),

( ),

,

,

 ± � � �  (CPU) ¼ � � � �

Æ � �À � � Æ � �À � � Ä 	À � �
 �¥ � 
 � � � � � Ã �
Ä 	À � �¥ � � � 


SCSI RS232C

LAN

Æ � �À � �¥ � 
� � � � 
 
 �¥ � 
 �
CD-ROM� � � � � �

8 � � �� � � �

 ! � " # � �PC
PS

 � $ 
 �· ...

± � �

� � � � � � �

100BASE-TX

Æ � �À � � �% � &
Æ � �À � �' ( 
 PS/2,

USB
PS/2,
USB

—



202

 ± � � �  (CPU) ¼ � � � �

Æ � �À � � Æ � �À � � Ä 	À � �


 �¥ � 
 � � � � � Ã �
Ä 	À � �

¥ � � � 


SCSI RS232C

LAN

Æ � �À � �
¥ � 
� � � � 
 
 �¥ � 
 �

CD-ROM� � � � � �
8 � � �� � � �

 ! � " # � �

PC
PS

 

� $ 
 �· ...

± � �

� � � � � � �

100BASE-TX

Æ � �À � �
 �% � &

Æ � �À � �
' ( 
 PS/2,

USB
PS/2,
USB

—



203

 ± � � �  (CPU) ¼ � � � �
Æ � �À � � Æ � �À � � Ä 	À � �
 �¥ � 
 � � � � � Ã � Ä 	À � �¥ � � � 


SCSI RS232C

LAN

Æ � �À � �¥ � 
� � � � 
 
 �¥ � 
 �

CD-ROM� � � � � �

8 � � �� � � �
 ! � " # � �PC

PS

 � $ 
 �· ...

± � �

� � � � � � �

100BASE-TX

Æ � �À � � �% � &
Æ � �À � �' ( 
 PS/2,

USB
PS/2,
USB

(CPU, )

• 1

(=⇒ 2.2 )

•

•

•

(1)

(2)


























· · ·

· · ·

—



204

 ± � � �  (CPU) ¼ � � � �
Æ � �À � � Æ � �À � � Ä 	À � �
 �¥ � 
 � � � � � Ã � Ä 	À � �¥ � � � 


SCSI RS232C

LAN

Æ � �À � �¥ � 
� � � � 
 
 �¥ � 
 �

CD-ROM� � � � � �

8 � � �� � � �
 ! � " # � �PC

PS

 � $ 
 �· ...

± � �

� � � � � � �

100BASE-TX

Æ � �À � � �% � &
Æ � �À � �' ( 
 PS/2,

USB
PS/2,
USB

( )

CPU

•

( )

•

(address)

CPU

•

•

—



205

 ± � � �  (CPU) ¼ � � � �
Æ � �À � � Æ � �À � � Ä 	À � �
 �¥ � 
 � � � � � Ã � Ä 	À � �¥ � � � 


SCSI RS232C

LAN

Æ � �À � �¥ � 
� � � � 
 
 �¥ � 
 �

CD-ROM� � � � � �

8 � � �� � � �
 ! � " # � �PC

PS

 � $ 
 �· ...

± � �

� � � � � � �

100BASE-TX

Æ � �À � � �% � &
Æ � �À � �' ( 
 PS/2,

USB
PS/2,
USB

CPU

•

•

•

—



206

 ± � � �  (CPU) ¼ � � � �
Æ � �À � � Æ � �À � � Ä 	À � �
 �¥ � 
 � � � � � Ã � Ä 	À � �¥ � � � 


SCSI RS232C

LAN

Æ � �À � �¥ � 
� � � � 
 
 �¥ � 
 �

CD-ROM� � � � � �

8 � � �� � � �
 ! � " # � �PC

PS

 � $ 
 �· ...

± � �

� � � � � � �

100BASE-TX

Æ � �À � � �% � &
Æ � �À � �' ( 
 PS/2,

USB
PS/2,
USB

•

• 8

[ ( , 1999)]



207

RS-232C
, ,

8

( )

SCSI

,

CD-ROM, MO,
(5 80Mbytes/s)

USB

,

, ,

,

( 12Mbits/s)

, ,RS-232C

IEEE1394

(Fire Wire)
( 400Mbits/s)

(1Gbits/s)

100BASE-TX LAN 100Mbits/s,

1000BASE-T LAN 1Gbits/s,

—



208

 ± � � �  (CPU) ¼ � � � �
Æ � �À � � Æ � �À � � Ä 	À � �
 �¥ � 
 � � � � � Ã � Ä 	À � �¥ � � � 


SCSI RS232C

LAN

Æ � �À � �¥ � 
� � � � 
 
 �¥ � 
 �

CD-ROM� � � � � �

8 � � �� � � �
 ! � " # � �PC

PS

 � $ 
 �· ...

± � �

� � � � � � �

100BASE-TX

Æ � �À � � �% � &
Æ � �À � �' ( 
 PS/2,

USB
PS/2,
USB

¥ � � �� � � � � � 	
¼ 
 �Ê � 
 �
 � � � � 
 �



209

2–2

• (i.e. )

( )

•

(stored program system,

)

•

( )

•CPU



210

PC

PC CPU

PC PC+

(

CPU

)



211
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( 5)
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