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14–2

1642 B.Pascal( )

1694 G.W.Leibniz( ) �
 �	J � : $ 7 ; � $ � � �

1820 ( )

1823 C.Babbage( ) (Difference Engine)�
�

�
�B ? 7 ; M $ 7 ; 5 3 � 7 ; < = � 5 3 E � � � ! � � � � 	
 7 ; � 	 F E � 
 � � 5 9 � H � 
 � � � 1854 G � 4 @ �

1833 C.Babbage( ) (Analytical Engine)'

&

$

%

% 
 � ! � $ H L � � L � � � � 5 $ � � � � ! � � � � � �� � 
 � 0 � � (� � � ) � M �  % " � 7 ; 5 $ ! # 4 @ � C& I (store) ' 1 ; I (mill) � � @ � ! 7 ; < = ' � ! " � �� � � ! � $ ( N � 
 	 F E � 7 ; ) � 5 9 � * 	 
 + � ! 8, $ 7 ; 5 $ - K . / � 2 ' 6 > H � 
 � � ' A � � 
 � � �14–3

1799 J.-M.Jacquard( )�
�

�
�� � � � ! � $ 5 3 $ F D � O P ) � Q ' � � 	 
 R S T L �� � $ U V � W X � Y D $ � � 	 F � 5 �

1889 H.Hollerith( ) '
&

$
%

1890 G $ Z [ \ ] � ^ M � � _ N � H ` � � � Q Q $ a � � �� � � � ! � b c d $ 1 � � e f $ g � � $ ! 8 , a � � 
 �� � ! � b Q � � h � 3/4 % � � i j � � � $ $ k � �

1896 H.Hollerith( ) Tabulating Machine �
 �	l � IBM m � H n �
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14–4

0 ( ):

1936 A.Turing( ) �
 �	8 , $ 7 ; 5 $ ? 3 E % � � �

1937 H.H.Aiken( Harvard )&IBM

Harvard Mark I#
"

 
!

@ � : = $ 9 B 7 ; 5 $ 1944 G � 4 @ � � � ! b O P E N �� � E 5 2 O $ � J � 5 3 E � � $ F � ? I I $ k � $ $ ! Q� b E ; 7 ; 5 $ b T � �

1939 & ( Iowa ) �
�

�
�� 6 4 � M � � 1 ; 5 9 , 2 
 K $ 7 ; , � � � � � � M � � FE T 	 
 2 O �

1940 N.Wiener( ) �
 �	� � j 2 
 K $ ^ M T > �
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1 ( ; ):

( )· · · (1904 G $ H L � � � � � !F : ; 4 � 10m I � 1µ I (i.e.10−2 � 10−6 I ) )

( )· · · , (, )

1943 J.P.Eckert&J.W.Mauchly( Pennsylvania )

ENIAC '

&

$

%

D � 4 � 	 � 
 @ 3 � = � E 
 7 � 5 � � � � < � � � � � !

1946 G $ � � ! 18000 K � ? 6 � � 1500 8 � % � � 
 � �� � � � 30t, > � E N 150kW � � � � ! 10 � � 10  " #& ' ( J ) � ' C * + 2 � � 5000 , - I � . / � , 357 , - I� 0 � , 166 , - I � 1 � 
 9 M � ! A ; � � � � B O P Q 7� R S (Harvard Mark I � T 1000 U ) * V W � T 10 G 4 XY Z [ � \ ] 7 � $ � � � � ! � ^ � � _ E ` a $ _ b * c �� d e f g h (i.e. 7 � i j ) * k l � J ) � � � � ! 	 � J )� ? 6 � � m n � o � � � p $ � 2 q 4 � r � s t $ 7 � � �p $ ENIAC 
 u v � � � � 2 ; 4 w � � x � y z � _ b $ {� | } � ; 4 
 � ~ � � � � � � � � � � !

1945 J.von Neumann( ) #
"

 
!

d e f g h (i.e. � z i j ) * + 2 � � � $ � � � � J ) � � �� � � � � � � � ! 	 � J ) � � � � � � � � � � � $ d e fg h * . � � � � !
1946 Pennsylvania (J.P.Eckert J.W.Mauchly )

,2 EDVAC
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&

$

%
1952 G $ � � ! � � � � d e f g h * + 2 � � � p $ D 2 G ?6 C 1 b (1024 8 ) 
 : M � � ! 3000 K � ? 6 � 
 � � � � !

EDSAC 
 1949 G $ � � � � � p � @ 3 � = � d e f g h rB J ) � 7 � 5 $ � Q $ Q ^ � � !

1947 M.V.Wilkes( Cambridge )

, 2 EDSAC

'

&

$

%

@ 3 � � = $ F : � � d e f g h r B J ) � 7 � 5 � � 1949 G$ � � ! 	 	 � � � I ' * � � � p $ 2 � J ' � < 
 : M � � �� F & ' ( � � � � � � � d % � � s � � � � ! � + 2 $ D 2G ? 6 C 1 b * : M � � ? 6 � � 8 ' * / $ � Q } � % � � �� � 	 � EDVAC $ N ; � � � � 
 � 	 � d e 
 � � � * 
 �� � � � � � % $ 4 � � � � Q 3 � 
 ' � � � � 9 � � � d ef g h r B J ) � : M $ � � � � � $ � � � d e f g � � f �= F @ � � � @ 
 � � P $ < � � � ! � l � � � �  � � � �� �  � � � % � � � " # & , 0 H ' M ( $ ) M Q d e f g h* g � � g % d e f g h � � � * + , , - � h d e f g h � .E � Q � � = / 5 N  � � � (initial order; d e f g h * + 2� � � � $ 5 � � � p � D � 40 8 � d e f g h ), Q } !

1947 H.H.Goldstein&J.von Neumann( )

(flowchart)

1950 J.W.Forrester( MIT),J.A.Rajchman( RCA,1 2

)

'
&

$
%

7 9 0.5 � 2mm > S � A � K L O $ P 9 � � � � � g � � Q 
� � x � R & J S $ � x 2 T � U # � � O V � � W � ^ * + 2� � ! 1970 G X Y p Z � � + 2 � X � Q 
 � � � � M � � � !

1951 Computer and Control Co.(J.P.Eckert J.W.Mauchly
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)

UNIVAC I '

&

$

%

@ 3 � = � > M 7 � 5 � � X Y � Y @ D : � � p $ 1950 G $3 H 
 Y Z � � ! ; L � z M $ � 7 � � � � p J � � z 5 � �H l � ' * r I � � � � � p $ 10  K 
 : M � � � ! r I +2 � � � � M N 1000 8 � D 2 G ? 6 C 1 b * H l � 7 I + 2� � � R 5 � � d � � � � B 
 � � $ Q � � � � ! Computer
and Control Co. � 8 $ Remington Rand < $ G � � �� Reminton Rand Univac � Q x � 9 $ 	 � 
 UNIVAC,
SPERRY, UNISYS $ � � � � � � � � !

1952 IBM ( ) IBM701
�� �
@ 3 � = � C � d e f g h � > M 7 � 5 !

1953 H.Grosch( ) '

&

$

%

7 � 5 � @ � � 2 � � 2 0 $ � � � � � � � 7 � � ! � 	 7 �5 
 ' � � x � � � $ � � � @ � * 
 � � V � � # � � 7 � 5� J 
 2 � 
 U � Q � 	 � ^ $ � � z � = � & 
  | � ! � ^� � 	 � K � 
 ) � Q � � 1970 G X � Z � � � x � � 6 � �� � � �  � $ � x 	 � K � � � � � Q � Q � � !

1953 Remington Rand ( )

UNIVAC1103

1953 IBM ( ) IBM650 '

&

$

%
@ 3 � = � N � � 7 � 5 � � 1948 � � 3 � � Y Z � � ! IBM�  " % & ' ( ) * + , - . F / 0 1 ) 4 ? A E O P ) F Q RS � 10 T U � V W X Y � ! Z [ \  " % ] ^ _ - . � ` a bc X Y O d � ] ^ e f * , ] ^ g h i j , k l ) m n � o p  q � � !

1953 MIT( ) Whirlwind

1954 J.Backus ( IBM )
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FORTRAN I#
"

 
!

@ 3 E ' ( � < W 2 X Y � 9 ? a 8 � E $ � O 1957 � �

IBM704 > � = M 7 (% � � � - ) � 4 � " � ! � � 5 � 4 ?W E O L 	 & FORmula TRANslation � 
 � � 
 !

1955 J.McCarchy( MIT)

“Artificial Intelligence( )”

1956 ( )

Fujic �
�

�
�� � � ) � � 4 ? � 9 B 2 � 
 � � � 1949 � � � � � ; � �� ! 2 T U E 4 ? X Y O [ \ Q � D � G ? 6 C 1 � � � � Y � !
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2 ( ; ):

( )

( ) · · · (1948 � � � L X Y % $ 
 !F : ; 4 & 1µ I ! 10n I (i.e.10−6 � 10−8 I ) )

· · ·

· · · (, )
· · ·

1957 Sperry Rand ( )

USSC(UNIVAC Solid-State Computer)

1958 J.McCarchy( ) LISP�
�

�
�= M 7 & 1960 � � � : X Y � ! L 	 & LISt Processor � 
� � 
 !
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1958 SAGE #
"

 
!

1950 � � 3 � � ; � � � % i e . E O � � - � � < ; 4 % ie . ) 4 K N  q � � ! L 	 & Semi Automatic Ground
Environment � 
 � � 
 !

1959 IBM ( ) IBM7090 �
 �	� � 5 � 4 ? W

1959 C.Strachey&J.McCarchy( MIT)

#
"

 
!

B $ ) M W < � D ? 2 � E @ � X Y � k l � � F ; � 4 ? A �� O 7 1 E M W � 
 7 � E O TSS(Time Sharing System)  � [ X Y 
 !

1960 DEC ( ) PDP-1

1960 UNIVAC ( ) UNIVAC LARC

1960 IBM ( ) STRETCH '

&

$

%

UNIVAC  ) 5 � 3 � 6 A ) � � C 	 " � 4 ? A E O 
 ) 3� & 1956 � � ; � � � ! 3 � * + � � j 
 ) � 4 L ` & OE ; ) � � 4 ? W � � 4 ? A IBM704 ) 100 G ) � p ! HW 2 ) � 5 (E ; & � � 4 ? W  ; � 4 ? W ) 4 ? A � J � � 3� � = � " % � � O � ) 2 � � � � 9 � 
 �  & M W < � � � 3� < � � � M � � B $  �  � ) ! ) 2 � E $ � � ! D 9 � p 2) � � � O 4 ? A " f # e j & ' ) ( ) ! B * * + , - + � , )< S � , � Y � ! B * * + , - + � , (Multiprogramming)& 2 - 0 > ) * + , - . � F ; � Z [ \ � . Y 
 Y � ) * + ,- . � 8 / � 1 � : 
 �  � > � % 4 ? A F ) I P ) Q R M W �, 
 5 U E $ � O 1950 S T ) U � � � Honeywell � ) H800% i e . W ) ARGUS � V � f e h � , % i e . � ; � 
 !

1960 IFIP ALGOL60'

&

$

%
W � X Y q " Z [ \ � . ) [ ] � ^ " � 9 ? a 8 � E O _ ` [] � a b c i [ U (BNF) � W $ % 8 � d e � L f � g h " �' ( ) 8 � ! IFIP & International Federation for Infor-

mation Processing ) � 	 !
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1960 CODASYL( ) COBOL60'

&

$

%

1 ` � 6 $ 7 E ; � = M * + , - . � = $ 
 �  � L ; " � 8� E O L 	 & COmmon Business Oriented Language �
 � � 
 ! CODASYL & COnference on DAta SYstems
Languages ) � 	 !

1961 G.Gordon( IBM ) GPSS#
"

 
!

N � % i e . ! F � B � 9 � � % i e . � % + % � f % � � � 
 �� ) 8 � E O L 	 & General Purpose Simulation System� 
 � � 
 !

1961 MIT MAC ( )

CTSS '

&

$

%

30 k l � � � f 
 " O � Y � > � % TSS ) 3 G � f � X Y� ! � � O � � E & B * * + , - + � , � 9 � � � O � f 	 i� 0 h ; 4 < $ � � . = 
 B � � q � � * + , - . � Z [ \ �� � $ = " � � � f 	 i � 
 * + , - . � Z [ \ � + f _ � 
 O $ � 0 1 �  � � ! MAC * + � � j 
 ) L 	 & Machine
Aided Cognition  Multi Access Computer System )

2 - ) � !

1962 IBM ( ) BCDIC
�� ��Binary Coded Decimal Interchange Code ) � !

1962 T.M.Kilburn( )

(Virtual Memory) Manch-

ester ATLAS (1959)

#
"

 
!

4 ? A " f # e j & ' ) D 
 � 
 O M Y ( 2 A Y ) " _ � i � 4� < : ) Z [ \ ) " _ � i � 4 � � J N " % � � � �  
 �  � > � % O Z [ \ � � � � X $ 8 : � $ 
 [ \ 4 M 0 1 !
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1963 ASA(American Standard Association)

ASCII �
�

�
�American national Standard Code for Information In-

terchange ) � 	 !

1963 IBM ( ) EBCDIC �
�

�
�Extended Binary Coded Decimal Interchange Code )� ! BCDIC I 9 (6 	 b 
 ) � 8 	 b 
 $ 3 D " � � ) !
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3 ( ; ):

(i.e. )

, , , FA

( ) · · ·IC








= @ 2 O (Integrated Circuit) ) � 	 ! 
 - � � i % $ D 9 q �) 2 O A ; � P � ! P I 8 = � % 5mm J 0 0 ) (% \ % � ) & b* F $ G � � � ) ! F : ; 4 & 50n I ! 1n I (i.e.5×10
−8 � 10

−9I )









· · ·

· · · ,
· · ·

1964 IBM ( ) IBM System 360'

&

$

%
; � 4 ? , � � 4 ? , % + % � f % � � q � , $ � � 
 L B $ �= E X 
 �  � L ; " % 3 H X Y � ! > � � � � � � E 10 � 0> ) � g Z � 1 - ) " f # e j & ' ! � N � b 
 E � 0 X Y �' ( ) � � + \ f � % � E $ � O M W < ) M K $ 9 C " 0 @ �	 s " � !

1964 ( ) SABRE
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"

 
!

L 1100 ) k l � � 4 K ? J ) : @ M L � 9 � % i e . E O 
) L 	 & Semi Automatic Business environment RE-
search $ 
 � � 
 !

1964 ( ) MARS101

1964 D.J.Farber( AT&T )

SNOBOL

1964 Dartmouth ( )

1964 SRI( )

1965 J.G.Kemeny&T.E.Kurtz( Dartmouth )

BASIC#
"

 
!

TSS 4 6 2 E ` � 7 � 	 � > ) 4 ? A � 0 � L Y  " % � 4 !L 	 & Beginner’s All-purpose Symbolic Instruction
Code ) � !

1965 DEC ( ) PDP-8'

&

$

%

4K � ) Z [ \  . = 
 b C  " % e � % � * � - $ % 1 K _Z  $ � (E ;  " % & ) G 3 ) � � ! F < q b C � - q $ E �F Y $ g f % � � = X : � � O b C � D @ � 8 X : % 2 � * -� 
 ) * + � i � f 
 % f % � � � , � � �  $ � O (H W A E& E X q $ ) > 2 � ) M $ � $ 0 � 5 � 
 M W < ) ; � � < $ O9 � $ � � A � E 	 H Y $ � � Y � !

1965 IBM ( ) PL/I

1965 MIT MAC ( )

MULTICS
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&

$

%

M W R N ) 8 > � B 0 ) ; T $ M W < $ ) � f 	 i � C ? $ � O � , % � e f % � � 0 1  V f � � , 0 1 � A � 9 � : 
�  $ > � % 2 A [ \ � < W 2 " � % i e . E $ � O 
 ) L 	& MULTiplexed Information and Computing Service$ 
 � � 
 ! � ) TSS % i e . & B * * + , - + � , , 2 A [\ , � � � Z % i e . ) � 4 ; A , * + � i ) 3 G , 6 F M W ): ) [ \ J � ) E D q � O * M q �  0 � B $ 4 � O 0 d ) 4? A % i e . $ B � q 1 � � M  � ! N  � O � ) * + � � j
 $ � n " � AR&T % Z � � = & MULTICS � � � $ � �g L q H W # � � $ q � � H >  " % 1969 S $ UNIX ( � �	 � = " � ! —� 	 O H W � � TSS $ " * + f & " � 
 ) �4 ; A & 
 Y � � ) E $ � � � O E ; ) � f _ � � " 5 � � �� 
  @ T Y � 
 � ) E $ 
 !

1965 IBM ( ) OS/360'

&

$

%

System 360 % \ f � W $ ] ^ g h i j � % f i $ � 4 � 3 HX Y O 1966 S $ ' ( ) � � M W o p $ q � � ! OS/360 & E( a b & = M  < ; 4 = M W ) OS E $ � � � O 
 ) d ; J 3= M W ) A p � � * % � �  " % � n X Y 
 q � O 
 Y � E  � � % A p � g L � 3 � $ � X q � )  q � � !

1965 A.C.Hearn( Utah )

REDUCE

1965 J.Lederberg&E.A.Feigenbaum( Stanford )

DENDRAL'

&

$

%

Q A 2 9 � ) _ � � 7 h � 
 � � ) % i e . E O 1970 S T ) ;� $ 4 � ! � ) � � � X � � $  " % � # i � f 
 % i e . )3 H , � < 9 � (Knowledge Engineering)  $ � � � J � �3 $ % $ � � !
1965

1966 Automatic Language Processing Advisory Committee( )
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(ALPAC )'

&

$

%

J 9 � � " c g + f � 1964 S $ A ? " � 0 � 2 $ � $ % O "% \ c ) A 3 K L $ � � 
 S >  : d ) � � 1 = ) 0 8 � e �q � E � � J @ " � � ) ! � ) � � = $ > � % A 3 K L & 4 ?8 � � ) � � $ � 4 � � X E $ 
 �  � < � X Y O 
 Y � E )

10 S 4 $ � � % 2000 K _ Z 0 > ) � � 3 H H � � $ % 9 � Y% $ � " % \ c ) A 3 K L ) � � � 3 H & C ; X Y � !

1967 S.Papert( MIT) LOGO'

&

$

%
(; 
 � 3 G � � F � 
 	 D �  �  � ) H 	 Y G < O $ 4 
 $% ? ) � g Z � 4 ? A > $ < S � 
 � � $ � � X Y � 8 � E $� O � 0 S � E & LOGO � � � � � 0 0 U ) 3 B � 9 � Y %$ � !

1968 E.W.Dijkstra( ) GoTo �
 �	_ � 2 * + , - + � ,

1968 N.Wirth( Federal Institute of Technology,ETH)

Pascal '

&

$

%

W � X Y q " Z [ \ � . [ ] $ ^ " � 9 ? a 8 � E O ALGOL60) < � Y q d 7 8 � ! 7 � Y * + , - + � , (� 0 ) ) M 
 X , 4? R N ) N X , = M 7 ) : � 
 X q � $ * � � � $ % � 4 X Y �� � O g f % _ � � � I E _ � 2 * + , - + � , $ ^ " % $ 
 !

(i.e. " Z [ \ � . � � A $ J � � 
 $ [ ] � 
 p 
 � � - ! )

1968

1969 C.A.R.Hoare( )

,

1969 K.L.Thompson&D.M.Ritchie( AT&T )

TSS UNIX



1416'

&

$

%

MIT,GE, % Z � � 6 F E 3 H � T � � MULTICS � � � $� � g L q H W TSS $ q � � H > � � 	 � Y � O = F � � 9$ % � $ > W ) N $ TSS W ) ( > � )OS ! MULTICS ) 1 �� 6 $ = % $ 
 ! 
 ) 3 H 7 	 & � ) D � ! 1969 S O ( � � +% % � PDP-7 > $ 3 H ! 1971 S O + % % � PDP-11 $ 0 ?

(B 2 � )! 1972 S O C 8 �  
 ) % � � � - � 3 H ! 1973 S O

C 8 � � W $ % UNIX � A L Y $ = X 4  (B 5 � ) ! 1975 S: � � ( B 6 � ) 8 ; % f _ � 3 Q ) � � $ � � = $ � G I $� � e $ � � � ! 1980 � � California B � � 	 
 	 � � 
 �

VAX M � � 	 � � 	 H 4.1 � � � $ � � ! 1983 � � AT&T� UNIX SystemV � � � !

1969 ARPAnet

#
"

 
!

9 K � � � E � 5 � 2 � (Advanced Research Projects
Agency) � ; 1 � � �  C � " # & � � � � ' � ( � ) � !

1969 IBM ( ) IBM System 360 85
�� �
* # + , - . / 4 < @ � D M $ � � � J N !

1970 E.F.Codd( IBM )

1970 DEC PDP-11/20
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3.5 ( ; ):

,

( ) · · ·LSI




B 5 L = @ 2 O (Large Scale Integration) � N > ! 2 O A ; �� ! ? K 8 = # + 5mm J � 0 � ( / % 
 � ) � . � F � G # � $� ! � : � 4 � 10n I ! ? � p I (i.e.10−8 � ?×10−9 I )





· · ·IC
· · · ,
· · ·

1970 IBM ( ) IBM System 370'

&

$

%
System 360 / % 	 	 � 
 7 N < � ) � � H M N � 
 � � IBM� � C 0 � � � � $ � � � � ! System 370 M � H M OS �� + � � 1970 � � SVS � , 1972 � � VM/370 � , 1974 �� MVS � , 1983 � � MVS/XA � M � $ � � !

1970 Hawaii ( ) ALOHA �
�

�
�� � � � E � � � � � � � J N � . � � 	 � � � Ethernet �� � � � !

1971 N.Wirth( ETH)

�� �
 B  � " # & � � # � ' ( � ) 6 * + , � � � !
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1971 Intel ( ) 4 i4004�
�

�
�F K 4 6 � M @ � < $ � � J N � C 3 � ) � C 1 = � A � � IJ (i.e. � J I ) � E B M � LSI  � � $ � !

1972 A.C.Kay( Xerox Palo Alto )

Smalltalk'

&

$

%

� � � % � % / � � � � 	 � � 	 � � � 8 � L ; � + � � $ �� � " # & � � # 	 
 ! : * � / � � � Smalltalk-72 0 
 2� � � ? � � / � � � � � � $ � � Smalltalk-80 � � � + *# + � � $ � � !

1972 D.M.Ritchie( AT&T ) C'

&

$

%

� � 
 � PDP-11 > � � � $ � + � � UNIX � � � 	 � � �# / � � � ( � � � � % 	 
 � < � � � + � � ) � � � � 	 
 �� � � �  � # � � � � � � 	 
 !  B * � " # & � � # � �# � ! " N + $ # � + �  � # 2 & 5 ' � J � � # � H M 	 
� � + ( ) ' � $ � �  � � Pascal � * � � " # & � � # + ,� L * � � � � � � - � . / � 7 � 9 	 � � D G � � ' � + H� � 	 
 � O P � Q � + �  � # � R S T U $ � / � � � < �	 
 � � ) V W � X � !

1972 A.Colmerauer ( Marseilles )

Prolog'

&

$

%

FORTRAN � < � � � � � � � 	 � % � � � � � � � ! Pro-
log � Y Z [ \ 	 
 = � � � # � : & � � 	 
 � ) � � ] � ( ^� PROgramming in LOGic � _ 
 (  ! R.A.Kowalski� + , (1974) � < ` + � � � ' a � b & c � � � + 0 
 � +� d � " # & � � # 	 
 � � + e f g h J i � � 5 j � � � k/ ( M � �  * � . � � !

1973 Xerox Palo Alto ( ) Alto�
�

�
�l . � % . � 9 � � � � � , % m � , � . � � 	 � N h � n � �] � 
 � � 	 � � � 	 / o � � � d � . � � !

1973 I.Nassi&B.Shneiderman
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NS

1973 Intel ( ) 8 i8080

1974 G.Kildall( Digital Research ) OS CP/M

#
"

 
!

i8080 � CPU � Q $ 
 	 % � � 
 � � 4 	 � M � OS � � ] �( ^ � Control Program for Microprocessor � _ 
 (  !

1974 K.L.Thompson&D.M.Ritchie( AT&T )

TSS UNIX

1974 N-1 �
�

�
�0 N < 4 � � 5 M k � � J N � . � � 	 � � ) � � 1987 � � �� L 150 B � B & � � J N � $ . � � + � � !

1974 R.A.Kowalski( Edindurgh )

1974 E.H.Shortliffe ( Stanford )

MYCIN�
�

�
�� � * . � , � 
 	 � / � � � � 1 $ � � 7 1 4 @ > , ? K � �� C , 9 � J < � E M � = 	 (  ! 1970 � � � � � ; 7 	 
 !

1975 W.Gates( ) Basic Mi-

cro Soft



1420�� �
Harvard B � F & C � 19 : !

1975 R.M.Metcalfe&D.R.Boggs( Xerox )

Ethernet�
�

�
�� < % 	 � � � 9 	 � E A G B � M � 
 D N � � d LAN � @I ( ! 1980 � � Xerox � ,DEC � ,Intel � � 6 � � 2 � d �� � !

1975 Cray Research Cray-1'

&

$

%

H � $ = + � � � � = � h � � Q $ � J N � 0 � � � 	 
 	 
� � 4 	 � � 8 � ! � � � � � � � � 8 (  
 # � (
 � � &� � � � 	 
 � � " � . � � � � ) J N = � � 9 ) ! Cray-1 �
 
 � � � � � � d 9 	 � � 
 � � & � � � � � J N = � (  * � � � � � � � 	 � O h � 160MFLOPS(mega floating-
point operations per second) ! 1991 � K � � � 	 � O h� 1TFLOPS(tera —) � � 	 
 	 
 � � 4 	 � (CM-5, �

Thinking Macines � ) $ = 8 � 
 !

1976 (JICST)

JOIS-I�
�

�
�2 & 5 ' , � > � � ' (  � � & � � � � / � � � � � ] � (> � JICST Online Information System � N !

1977 Apple ( ) Apple II
�� �
8 � � 
 % 
 � � � d !

1977 J.Backus( IBM ) FP#
"

 
!

' ? � � 5 � ' ? � M � � � 
 � � � � 	 + � " # & � � < � ( � � � � 	 
 � 0 � � ' ? d 	 
 � � ) ! FP � � � � LISP	 Miranda, ML E � n ( !
1977 E.A.Feigenbaum( Stanford )
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1977 N.Wirth( ETH)

Modula-2
�� �
1979 � � 4 @ !

1977 W.N.Joy( California Berkley )

UNIX
�� ��1982 � Sun Microsystems � � � N � 2 �  !

1977 DEC ( )

VAX-11/780

1978

1978 Intel ( ) 16 i8086

1978 JIS

1978 D.E.Knuth( Stanford ) TEX



1422

4 ( , ; , ):

4

, ,

OA

( ) · · ·VLSI








� B 5 L = @ 2 O (Very Large Scale Integration) � N > ! 2O A ; � ? K ! ? = K 8 = # + 5mm J � 0 � (/ % 
 � ) � . �F � G # 
 $ � ! � : � 4 � ? � p I ! ? = p I (i.e.?×10
−9 �

?×10−10 I ?)









· · ·LSI, VLSI
· · ·

· · ·

1979 IBM ( ) IBM4300

1979 ( ) PAD �
�

�
�N � ? � � � 	 + � � % % 	 � � 7 E * � < � (  
 # � ! "� ) � � ] � ( ^ � Problem Analysis Diagram � N !

1979 8 PC-8001



1423

1979 W.van Melle ( Stanford )

EMYCIN#
"

 
!

0 N � C M � , � 
 	 � / � � � MYCIN c & R S g < � =3 � + F & � 
 % � � m � � N  � ) � ! MYCIN � � E � g< � 8 N  , ? + N  � Q $ ! E � empty � � !

1979 ( )

VISICALC
�� ��Apple II M !

1980 IBM ( ) IBM308X

1980 J.Ichbiah ( ) Ada'

&

$

%

% � � m � � H M ( � � ! 8 � % � � m � � � J � ) � A B � �= (  
 # � � 9 9 K � � (DOD) � � � � � � � � 
 ! Y Z !� 9 � d � J N (i.e. I 4 , � 6 N , � G , � � � � . $ � E ; N� / � � � � � � 9 7 � 
 � J N ) � F �  @ � M % � � m �� � � � 
 # � E 0 	 
 � )  ! Ada � Pascal � 	 
 � � �� � 
 � ! ] � L � � )  � � M O � " # & � � # , J � 
 �O , � � , � " # & � � � � � � � � 8 (  
 # � * Z . N h

(e.g. % � 4 	 �  , J 9 = � , � 3 = � ) � � � 
 H M � " # &� � # 	 
 � . 	 
 ! 7 
 ! ] � ( ^ � C.Babbage � 2 � N' � � " # & � � $ � + � ; � + � > : * � � " # & % � . 	
 Ada Augusta (Lovelance � � � e � � e Byron � L )� � $ � � $ & � 
 !

1981 W.Gates( Micro Soft )

OS MS-DOS #
"

 
!

Intel � 16 l . � % � � " � " � . � i8088 � CPU � Q $

IBM PC M � � � � 
 ! IBM PC M � PC-DOS � 8 � � 
 !

1981 W.D.Hillis( MIT)
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1981 Sun Microsystems ( ) Sun

1981 IBM ( ) IBM PC

1982 16 PC-9800

1982 ( ) '

&

$

%
10 G � 2 � ! % � % � d (i.e. � " # & � F B � � ) � � �  ? � � � � � � J N � � � � L ; ( ! ' � 
 # � : & � 
 � 5� ? � ? @ � 
 � � 4 	 � 5 ' � � N  (Intsitute for new
generation COmputer Technology, � > ICOT) !

1982 J.J.Hopfield( California )

#
"

 
!

8 E * O � % 9 � � � � � � 	 ' ? � � F � + � 4 	 " 
 � �4 	 � � � 5 � � $ � .  � 	 c $ � : 	 
 ! ( 5 4 &C ; ,1992)

1983 S.E.Fahlman,G.E.Hinton&T.J.Sejnowski

�� �
3 � * . � : � (  A 8 � 
 d � 4 	 & � � . � � 	 � � % 9 � !

1983 B.Stroustrup( AT&T )

C++�
�

�
�� � � � � � ; U � " # & � � # � � �  * � ! C 	 
 � � D� 
 $ � !

1983 (ICOT, )

PSI
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&

$

%

20MB � � < @ ,1200×912 � 17 � � � 9 � � � �� ,38MB×2 B � 8 � 9 � � � A � � Q $ ! � � � � � � �

200n I (i.e.2×10−7 I ), 30KLIPS(Logical Instruction
Per Second) � = � � 9 ) ! DEC-10 Prolog � � D � 
 	
 KL-0 � N � 
 � A E (  !

1983 & ( ) Lotus1-2-3

1984 Apple ( ) Macintosh

1984 JUNET
�� ��Japan Unix NETwork � N > !

1984 ( ) TRON
�� ��The Realtime Operating-system Nucleus � N > !

1985

1985 J.J.Hopfield( California )&D.W.Tank( AT&T

)

Hopfield

#
"

 
!

Hopfield � . � � 	 � � 4 C . � � " # E ; 2 O � � 8 � ! '� E ; 2 O % 9 � � M � + = 2 � 	 � � % � L B � " B * � 2� 
 !
1985

1985 Sun Microsystems ( ) NFS (Network File System)
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1986

1986 D.E.Rumelhart( California ),G.E.Hinton( CMU)&R.J.Wi

'

&

$

%


 A ? 7 2 O L % 9 � � 
 	 � � � " � (1958,3 A ) � 0 �  � 
 $ � ! ' � & = K � 
 	 � � � " � � 8 3 $ F G �  
 �� � 0 � � ! 2 @ � < , J ; � < , % � � � 	 
 $ � � M ! � 1
 � � � � � � � � � 
 � � � � � � � D.E.Rumelhart � �� � � �

1986 MIT( ) X-Window

1987 Microsoft &IBM ( ) OS OS/2
�� �
B � � �  " # & ' ( �

1988 NeXT ( ) NeXT�
�

�
�Apple ) $ * + , - Apple I, Apple II, Macintosh . + / 45 H � 6 9 : > C D S.P.Jobs & + N , D E ) �
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5 ( , ):

1988 WIDE �
�

�
�F K $ � TCP/IP % % � � � � 4 � � D � � � � ! � . 1 
& � � C D �

1989 ARPAnet NSFNET '

&

$

%

NSFNET � 8 ! A J 5 2 = . � ! � ! � " 	 
 ! � $ @ B � �D � � - � I . A J � � : C (National Science Foundation,
NSF) & 1986 G � H 
 � � D � � � � ! � � � . � - NSFNET� NREN(National Research and Education Network)� � � � � - A J > � � ! � ! � � � � � . 0 M � � � � . �� C D �

1991 Linus Torvalds( ) MINIX

1992 Linus Torvalds( ) Linux0.12
�� �
� � � 9 M ! � ? � & Linux . 5 H � ; �

1992 MicroSoft ( ) Windows3.1

1992 Internet Society �
�

�
�� " � ! � � � 5  . " # & ' 
 � : � � ( ) E � 6 N 4 * +, � - , " � � D � � . � � D � E

1992 Tim Berners-Lee( CERN, )

WWW(World Wide Web)

1993 WIDE WIDE
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1993 NCSA(National Center for Supercomputing Applications,

University of Illinois at Urbana-Champaign )

X Window System Web Mosaic 1.0�
�

�
�WWW . G H E � @ D � � D � , D 5 � H E � Web % � �� � � . Netscape Navigator $ � 7 & � �

1995 MicroSoft ( ) Windows95

1998 MicroSoft ( ) Windows98
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14–5

IC

LSI

VLSI















































· · ·
5mm

( )

:
IC · · ·

LSI · · ·

VLSI · · ·

:
1© =⇒

2© =⇒

3© =⇒

4©



1430

14–6 OS

, ,

• FORTRAN @@
��

OS

• 1960 IC

=⇒ CPU OS

1970

=⇒

=⇒

•CPU

1950

( ) 1960
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OS 5


























































































1 · · · OS ,

2 · · · OS ,

3 · · · OS ,

4 · · · OS

5 · · ·

@@
��
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( 1 : 1959)OS :

OS 1949

EDSAC( Cambridge ,M.V.Wilkes)

EDSAC

40

UNIVAC I(1951),IBM701(1952)

@@
��
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( 2 :1955 1965) OS :

2

OS

OS ( )














































( ),

,

3 OS

@@
��

3 OS

OS =⇒ ,

OS

=⇒ , ,

OS

=⇒( ) , ,
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OS

OS

• IBM701 �
�

�
�@ 3 : = . OS � 1955 G � % � � � � ! � ! � (general Mortors) & � ! � � � �� " 9 6 E ) (North American Aviation Inc.) � � F $ IBM701 
 � 5 H , D �

• FORTRAN II �
�

�
�1959 G � � ! � � � � � " 9 6 E ) & IBM704 > . FORTRAN � � % 	 
 � 5 H, D �

• SOS(SHARE Operating System)'

&

$

%

1960 G 
 � SHARE � � � � ! � C B & IBM7090 
 � 5 H , D � ; 
 $ $ � 8 � �

SCAT(SHARE Compiler and Assembler Translator) � 
 � � � � � % � � "� � 8 � . � $ � C D � SHARE(Society for Handling Avoid Repetitional
Effort) � IBM � � / � 
 � 7 / � 5 . � ! � C B $ - Boeing Aircraft ) , Lockeed
Space and Missile ) , Rand ) (� � < @ 3 � � � � OR . � � $ J 6 � � 6 N ,� � D # � ! % ), McDonell Douglas ) � � & � , � � D �

• IBSYS/IBJOB '

&

$

%

1962 G ( 2 � � 1964 G ?) � IBM ) & IBM7090/7094,7040/7044 
 � 5 H , D

OS $ � � -  5 ! � � . 0 I & " C � � � 4 K � # � IBSYS � � � % 4 � � & �� � % � # � IBJOB ' � @ � � IBJOB � IBSYS . ( % ) � * + $ � � - FOR-
TRAN,COBOL, � � " % � 8 � � � C D J ? 8 � � , � % % # � - " # � ' ( � .� D / � - � . 0 � � " � � � & � � " % � � 1 C � � D �
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OS

( )

OS

,

• SAGE(Semi-Automatic Ground Environment)'

&

$

%

1950 G � 5 H & � � � 1958 G � 2 � 5 � , D J � 
 . � ; N ) � * + $ � � - B 9 .E $ % " � � " � � � � � + ) � * + . 4 K � � C D � C 1 . / � 5 FSQ/7 � @ 9 �� ! � , � � � � � � 7 $ � � � � � + D ? ) � * + ' � � @ � � � � � ! � � " � K� � � � � � A � . > 6 . > B � � � - � � � . � ! � � 4 � C 1 . / � 5 � 6 C � F� ; 4 . � D / � I M � � ! � � 2.5 	 � $ � M 0 � 
 � � M � � C � � � � SAGE$ � ( � � � = � & 4 K $ - � � ( � � � � � 
 N � � D � ! � � < . ( � � � $ = �� � � M � � C � � � � � A 1 ( � � � . � $ � � � � � � � � C � � � � - CPU .= � ( N � " � = � � � > 2 � M � , � � � �

•MERCURY '

&

$

%

MERCURY / � � J ( (NASA) : = . ? � � � / � $ - ? � � � � $ � � � � �� . � � . $ � � � @ 3 C 17 � E � � ! % �  ! � � ( 8 � ! % � � � " ) H < # $& ' � & � - � � � . � ! � � 4 � C 1 . 2 � (duplex) . IBM7090 & ( Go ' H' ) , ( 5 J < % � � � . E * � E ) � 4 	 + � , . M � � C � � D � � . ) � * + $� = � ( N � - � � 
 N & 0 � E � � C � � - � � � . = $ $ � M � B � % % # � - "# & & > � D � [ , ' , - ) � * + � . (� � � $ � 9 ) % % # � + � / & = � . � �� % . B � % % # � - " # $ � C D . $ - � . ) � * + $ � 3 � 6 I ' � . 2 : . � �� ! � & ) � * + � . F 0 . % % # � + . G & � M L , D � , � � - � � � 2 : . � �� ! � � / & , � = � $ $ � ' C D � ]

• SABRE(Semi-Automatic Business environment REsearch)'

&

$

%

O 10 G . P Q � R & , � � � � � " S � � � " ) & 5 H , D @ 3 : = . � & ' � � TU V O ) � * + $ � � - 1964 G � ( ! W � � 5 � , D � O 1100 X . Y Z 5 & C 1 ./ � 5 IBM7090 � : � & � - � � $ O 4 [ ? � . T U V O & $ $ � M � � C � � D �� . ) � * + $ � MERCURY / � 
 ) � * + $ F 0 % % # � + � . . � M L & / &= � � � � � E � \ ] , � � � � . � > ^ - _ Y Z ' � . ` ! . M L � 4 � � � � � a@ , � � � . � � � � / & = � . � � � % . B � % % # � - " # (� > b � B � � � �= � ) � & C � � � �
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?

OS

,

(TSS)/TSS

•CTSS(Compatible Time Shared System)'

&

$

%

% � � = � � � " � ) " � - 
 # � ! ) � " . 7 G . D / � / � 5 � 
 � D 6 0 , ? � C ( . 8 5 � � � ' � � � % � � = � � . . � � . M � H > ,� � � � ( / � 5 � ? � & � C � � L � 6 N , � � B � 2 9 � < $ / � 5 � ; 
 , D � ) � � � 4 K ' � - MIT(Massachusetts Institute of
Technology) � 1961 G � MAC(Machine Aided Cognition/Multiple Access Computer) % % � � � � � H 
 � � D � ( ? � C ( . I )� � > � � John McCarthy � ; � , D � . MAC % % � � � � � SAGE . @ � � B 9 � � 
 � - � � + ) � � � " # ) � * + . 8 5 4 5 H� & C D � � . � 1 � 3 � , � . � � D . & CTSS $ � � � CTSS � IBM7094(  5 ! � D " . 7090 . 2 � . 64K � (36 W � � ) � F J ;
 $ 	 D , D � . ) � ! ! � � 5 H � � - : � 30 ? . F � ' 
 � � . 
 � 1964 G ' � E O 7 = � . ( ! W � � 5 � , D � � , � - � . ) � * +� 	 D @ . 9 � � , � ; 
 8 � & < ! � � $ � � � � � � C D � [ D � - � � $ � B � % % # � - " # � & > 
 � - ( ! W � � 0 � � � � $ D &
 � N � ^ � � C D % % # � + �  5 ! ' � � � � , < � ( ! W � . � % % # � + �  5 ! � % ! � . � - � � � � < � � C � � D � ]

• JOSS(JOHNIAC Open Shop System)#
"

 
!

1963 G Rand ) � JOHNIAC(1953 
 ,John von Neumann � � � $ � � $ � � D ) � � � / � 5 > � � � � . TSS � 5 H , D � � . ) �* + � 8 X . � � % � � � Y Z � . , � � > / � 5 � � 
 / � 5 . C � � E . ( ! W � � � � , D � % % # � + � JOSS � � � � � � 8 � $ = '� - � " � ! % � � � , C � = � � � D �
•BASIC(Beginner’s All-purpose Symbolic Instruction Code)�

�
�
�1964 G � � ! � � � � � $ � GE-235 � DARANET-30 > � 30 X . Y Z . : � & C D TSS � 5 H , D � � � $ � - = � � $ �  � / � 5 &; � � M � E O 7 . 8 � BASIC & 
 ! � � - % % # � + � � " � � � $ = � � � D �

•MULTICS(MULTiplexed Information and Computing Service)'

&

$

%

1964 G � MIT . MAC % % � � � � . 0 $ 8 5 4 5 H & 5 � � � D TSS ) � * + $ � � � � . ) � * + � B � % % # � - " # , 3 A 5 ! , � "� � ) � * + . + / ; A , % % � � . # � , � F ' 
 . ) . 5 ! & ' . ( ) � � - � M � * � � � B 9 + � - � � . / � 5 ) � * + � B � � 1 , �
 � D � N � � - � . % % � � � � � ; � , D AT&T ! � 8 5 = � MULTICS & � � � � � � � � � 
 TSS � � C D H > � , � 1969 G �

UNIX = - � a � � , D � [ 7 . - � 
 � 7 TSS � � % % ! � , D � . + / ; A � M � D � . $ � C D & - � � . � ! � � � � 5  ' � . � �/ " E . : D . $ � � � ]
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( 3 :1964 1980) OS :

IBM ,1 ,

1964 System 360 ,

1965 OS (

OS) OS/360

OS/360 OS OS
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

· · · OS 1 ,

· · · / ,

· · ·

,

· · ·

'

&

$

%

J 
 !7 . - � � . � ! � � � � � � & � � . : D D / ( A � . = � � B � ( % ! � . � ) � � � L * �

OS/360 $ � � @ $ $ 
 - � � + ) � � � " # = � � . , � � J � TSS/360 & 5 H � � D �

IBM System360 � 1972 G � 3 A 5 ! � < � � � 
 � D System370 � , � � 1981 G � � � �� 6 � � 31 W � � � � 	 D , D 370/XA � � � - � � � H C � OS � MVS,MVS/XA � % !� � " � � % � � D �
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( 4 :1975 1990 ) OS :

ARPA

1975

,

OS

• OS OS

OS OS

•

OS '

&

$

%

J 
 !
ARPA � � � � : = 4 : . % � � / � 5 � 7 � � � . $ � C D & - � . � % � � ? � A � , (N �� 1977 G $ 100 � > ) A J � � . � � � � ! � � � C D �� ; 7 OS . 8 5 � G ) . � � $ � ! � � * ! ) � " . I 5 � LAN(local areanetwork; ? km. 6 � H 0 . � � � � ! � ) 5  . H � � , C � � � C D � � ; ) � * + . � � � � " � � & 9 �% � " � , � � � � � ! � ! ! � & � " � � . � M � , � � 8 � M � ' � � � � ! � M 2 G � � 8 	

LAN � � � � ' 1 : � 
 � � 
 � � � � � � � � � � � � � � � � � � � � � � ! � � � �  � <	 3 " � � � # 8 � = : > = & ' ( ) * + � 
 � � 
 � � � � � � , - . - / � ' 1 4 �  � < � �� 7 � 9 - � � � ? � OS @ J B C OS � � ' 1 � !
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( 5 :1990 ) :
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