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S Evo)42; t}x] Process automation, Mec-
hanical automation, Business automation £ 37

Ao = HElE . o 3N Flke] H@EHE o

Edole] HEE, EH HIEY B HE
BatE fREste marets, B As

R B BRI S8 Mo Eels, BHY
el EH Al2de mEka Aol o K
el BAER Hige] HlazdE AL Holy (N
Wiener) 7} 42IE3F A}o] 9] &) & (Cybernetics) 2]
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TEEA R 0 24, Hiio2 e Al&dlo
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Wi ol & EMo R sto At ERER R
At EiEBol ol FolA & MWMAEAE FYA =

#E3] ]

(Utopia) & 28 = o] AL o] H 744 v Ze48iel
Aoz EHS ilRE AL ohigish 27

E%87 & igdAs fFEIY FE
ZoRRGE &L o BES RS Ad &

fentegs 28 =9

o)Aol Mz FFHE sl

(Computopia) 24 (E%H I FEIqE &A
T BELTST Jv BAEgd AH.

2. BFEQ Rl RE

Syt 258 EHE ¢ @0 RER

AL #) 9%l .
FHEE BEE 3oy Aol @A 2

4

© XE, ERA%A= St x Fodl EA 3
T R 23 3 AvA ge 'l (8
z23z)

1970 R0l glolA= BIEMCEY BRI
2y MBEEY mE SERgBEY BEC
Bt Bk A e s kTR . old ¥
st Sy ® xris @2 Computer i
Hel B8 = moir we Algte] EHEE = W
#ay o 2 Computer o FREIE 2o =t

Azmz vFF RN A Ha T4
Computer 387e] &4 & 29 g2 gL

ol WAREY THE = 16802 EARER Zt.
DB A B F B EBRBRR

LR e B R O B | oM@ |13 FE
R S - IBM-360, 82KB ! 3,560,000 - 68
PEEEEBHEN UNIVAC-9300 39, 900, 000 68
P R UNIVAC-9300 39, 900, 000 68
# @t ®| UNIVAC-1005, 2K 28, 500, 000 69
B BB FACOM-230-10, 8KB 15, 000, 000 69
BE Ao 8T NCR-100, 32KB 69
BEBTHEN FACOM-222, 8KW 250, 000 67

" CDC-3200, 32KW 3, 060, 000 70
KIST CDC-3300, 98K 4,800, 000 69
KOCOM IBM-1401, 4K 400, 000 69
& B it IBM-300-25, 32KB 2, 860, 000 69
4 & I X IBM-1130-2C, 16K 628, 000 70
E O X UNNAC-80, 5KB o | e
B L KX | UNNAC-80, 5KB O | 69
B B I X FACOM 230—10, 8KB(+64K) 15, 000, 000 70
B O® Kk IBM-1130-3B, 8KW(+512K) 1, 200, 000 69
& BB AR H UNIVAC-9400 3, 400, 000 70

b. Comptnter 3 A 5+ #| ¥ & % W

N MBERH - IBM 360-40 \ i
# & R | IBM 36040 | o
B #® B | CDC3150 e
Kk (EE IBM-1130 ”
% B E

Computer BFIE % BERI-L &7t
22l yzte] Computer A A = THERS] 21

B A TRl = 108887 @mE Aol 2 756
Bol= K/h &dte] 1508, 80K = T00ES
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¥ =
o< 1965 1966 1967 1968 1.969
=
5] 1A AR A 26, 340 -28, 500 40,100 55, 606 61,977
z 7t 9 2,160 11, 600 15, 506 6,371 -
I S A% 8.2% 40.7% 38.6% 11.4%
3 A A g 1,790 2,100 3,559 4,400 5,600 -
" Z 7t A F 310 1,459 841 1,200
T2 4 ¢ 19.3% 69.4% 23.6% 27.3%
%b o 1 = [System ’pi'ogra- \Opérétor’ & A Hazgleh o]lgd % FTHEHE Y issue 7} Hof
[} LN ~= 3
" Engineer] mmer 5 FHE Lzl m T QAR AHsEREIE
[} = . . . .
12 iggz 23’ 328 ;g’ z‘:g 12’ Zgg 22’;58 #5792 B €1 (President’s science advisory committ-
3 3 b ki o 0 tti . .
1972 45,000 54,200 35,0000 134,200 ee) o] pierce 4 (John, R. Pierce, chairman)
1 = | 1966 | 35,000 78,000 44,000 157,000 AM BREEAN WA BAHDIL HRE &
u
’ ’ ’ ’ i nN A . ExE A = 2 g =
’ 1970 | 160,000 180, 000 130, 000} 470, 000 netagle. FREFHAA FAA S e H

#AEgl ok, Computer o] BEHE Byl ZxA+=
A5ty o3& Aotk Computer o & HAR
o 7YY BNHAAY R, KEldE 4] term-
inal & ol RRETHEES AEHAE
2B e Wi eE Ao Ritde &
TEERRmY NEL Bdlio] BEEEE o LSI
FL AET 49 P FRE@METHEA
B HEES FAH g2 & maker & o7
A Bde HEsAFH FHH HEE TF
(B2 7)1 et o] w1 FHEHS AlFelolH
= HEAL R WESY, AT KB ES
= Computer figk-S FEEF|7Hol A = T L4l
o] }BEEF Y= HANA HA

A2 B vt FHESEe ERMRNR
o »wl FEEF2aAw S.A =3 o 3004, Y
oM A 2004, 2 olE 404, H K 6008kH
1ot 2%H BRe WEKRNY @] FE
@hnste] TOEEER £ 8004, 724 & £l 3
t}etE 170045, 7540l 450044, 78%Eel 11,0004
SOfERFo = 20,0004% BRIz 3t

[~}

3. 2FH #HE

ZHHE LHEHEBC A olF H 3 FiT
B ECEReE 28 BN HARS
AFsrgm el SAE 7ol LRl Ael

Fol YolME HEEES EXBEFHEGER
A Stk BREEY R Higstd TREEE
IS H&ES) t=agyrh. kiR FEREHES @
HAE HEHz QA FHE = o7 —HHH
Kukel 7L obvl m t& e} RIRE Aol
FREHEEF =3 - BHPUBHA Rtz o] of
Uz BTRKELE I —RKB BENBEL
24 FBgs el eksty ik, TH 2 EEREK
Z i 2 TiEd ALl gFRIEC] FHelokstz A
Lol A = EDPS of A& #ERET R o
EEREY —i2A BEA AL A FFHE
FL Bl Bl Tesl s BN BIRAER
ol A o7 FFEHES 2R E His =
YA e olrkdel UF HMAESL ohvm
KEjstE A= 8 Zolrh 2y FFHY
AW e = HETT v FE 2 BEREA
FH A=A ey S = Rt ekl B
g5 JEE 2 HRAA = FFEPA=E
d# o] FHRE LEF ek

7} 644E v =9 T KEPol A HEER,
o] k2] Computer Center = °|¥] =z ERZE
Byime) IBM 7040 56 & fRES WHE 2
HEAeZ mAS Y. 2 B v

o Yol AR EF KBEHBEEMNA =

FHUmRAA Y= BRUHEE 9
674 7} CDC o] TTMEA plant &
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B FF oA RIS BTHERTRS &
E}Y ST BHA = CDC ¢ IBM 9] Z#H
Sale o] iy 2 HATEE ok 684Ed U<
#iat/Sel IBM 360 o] MEREEE)=] 2 694Ec] of
BRI & RgERre] CDC 3300 o] HE)= o i&H
=7 st —REEBIAY TRERE
= HS$Edd. —flz AEY AS-E B S

7} 664E Swiss o] B89 EHF T maker ¢l Bro-

wn BOVERIE & CIE o} 4] engineer 24 #i¥#%
F§ o7 KEIZHE & RElz EREFHH
g 2 REHEE, 29z =W Bt iEH
2 s v 3 FHE mRLA
< 694 107 it Aol KWL Aeol=. K&
oAe FHH AN HEE 2EEE 5 F
= ks —ffel HRE= Aot 22 KB &
R, BFTER A Hardwereo] o #Hzme o
vl BE ]2 E g oy software o] dld]A =
BTRAEAAE 5] —#e]A el
olglel WAL M= stz BEHE AA
=3z Qe EiFeld.

B BEAB 48 & REAS= Hidts
o) glont EEE MaEe #H#Estx A9 2 Com-
puter Center & Bz v XL £F2 AL
o]}, FHE MRS HAY EHe FEsnz
F KRB FH #EHS Rental & 3]s H
HY SHEE glodztic. BENez HAS
= Eil = 2 & Computer Center &
2y K2 9 BT HREGAS =] oY B
o] A FFsetz Eef B

SEvel FREe Bl axol %
K= -9 AL Eifold. Kool BEHK
3 HEL=R FFEE FANS BiEs THH
SE A HFWe s FHE S Hlid 48 s
g9 BN BRAERS NS BHEER =
BEPE B EHEEE i A BExR
< i ek, BFRER MHEEEN UK
3 EEE gl ofF ARl BB
gtz sted = GEFC] ohoh REGEKES BE
BREBRE@EHDAA BFENEBEEIRES 4
FHIYE F ot obdE FRE MRS ok
KB A= 945 Computer Center £ #HiE

dtu HMEAS Fx @Sy gl BEAR
SR EAE J-Solm g s BRHES
ME B/ Bastd 3 BE SFEHERS
FEBERSZ A 1FelAE o)n] Computer
Science 5879 BEBMAA Folatzm Lol 4
vebol = EiEu ofvl b kEktol £ Computer
Science MBRIRO] BaftE o oF & ol —fg
BES FEVDo2E BiElyde Ao KCC
(BEETFEHEHNS KOCOM (K@mTF), SCC
ALZHEAH, *THH KE/F gz KIST
(BEMNSHEEPFERIAE #BS ot
HEABA L ~RABBES BB
oh. HERE FEd oA HERA, AES

- RSl ok ¥ RORESL Bedl $Ae ojhe st

2Ax A gt 4 2EHES ME B

- TRHEMEKS BRL KHo Adnz B
gyl Bl EHIEEIS HHTAA B BiE
HXBETAA o] Fol Aok itz e}, ofgoz
= EFHEEN FAEYGE LES EHM 2 2
ZBES @S 2% maker 9 manual o] §]
S} ofFe AV AFEE Qioh. £4A BEo)
A AYTIAETF A+ Ho] glefok ok 2fE
e BfTAE ¥m o o) g},

1. BFHEBAM, kFk %, 1969.

2. F223 9 AFJEFORTRAN) 5k k%, 1969

3. EFHEMMACAM= FORTRAN) %

fE 3, 1960.

4. SFH EBAR, kEk %, 1970.

5. COBOL (M%&) ZEjis %, 1970.

6. ETFIEM COBOL Fz 2], Sy =

- 1970. R ‘

SZHERY & 2E HRE #Hol 4IEs o
Yol HRS olH e = HANHL A9 n}
AAA 2 Bpt BESE vtolth. $5% AE
B WA =E BERER 2= # 2 2
Z HIVEES BRI s BUFERS il gos
o] Fo| A7 =l Fehetrtz Azt wie) o,

o2 i BPSE A skt =
HRLE (Computer Science)ol & o] HFFE e
BRAV = EHBAMY WEich, 39
BEEBE, =X EEEl, 202458 W
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4. FEsROr F2EOH

{

HEETHAG S BTN B, T2
z2eelgg, vlo]H A5, EDPS#rlme] =
ool 2 d BFHER Bl B £3
el IBM 1130-3B BTEK A2% IBM
1442-7 Card Read punch, IBM1131-3B Central
Processing Unit, IBM 1133 Multiplex Control
Enclosure, IBM 2310-B1 Disk Storage, IBM 1403

B % i

Printer) 7 IBM 083 Card Sorter, IBM 029 Key
punch =& = Disk file 3} Card file & 73t

029 }
KEY PUNCH) VERIF]ER SORTER
- 1403—7 )
CONSOLE TYP. PRINTER
Z [ 7m0 F-—----— 600ipm
Adaptor K B - i
. P 2310-BI
2400 bit/sec 2. 2u/word
8K 16bit-word DISK
Read 400 c m

Punch 160 col/sec

1442 7 ’
CARD R/P

DISPLAY
Read 60ch/sec

Punch 15ch/sec

(@FEel 24)

1
KEY PUNCH

1 1
ORTER CARD READ
S PUNCH

1
CP.U.

1 1 )
MULTIPLEA PRINTER DISK UNIT

CONTROL

ERX BFHERE

Mol ZFo1x gieh. Key Punch ¥ & IBM
024 Numeric Key punch 42E¢} IBM 029 Key pu-
nch 22, IBM 059 Card Verifier 187} glth.
IBM 1130-3B BFitEHME HREERS AT
23R EA Bk KEEREe] WIEEN R com-
mercial, engineering, scientific computation -2 ¥
G E& VLM (general purpose) M Z o]t
IBM 1131 Central Processing Unit(CPU) &= 4056
o)A 32,7689] 16 bit words®] PIEARS 4
3 ¢l 0w core storage cycle £2:2 ps (Model
3), 3.6 us (model 1,2)¢]=. IBM 11312 CPU
el 512,000 words ¢] on-line Disk slorage 2
Atz ot CPU o= Q& =& %:-%-4 Disk

Drive Unit 2] if&g<~ ¢l =4, IBM 2310-Bl1e
#Hel Disk £ IBM 2310-B2 = F719 Disk =
Zgstagich. IBM 1130 A £5-& interchange
&9l+ IBM 2315 Disk Cartridge & fifIst=
22X 7o] MIRKS off-line storage KBS HH
et

IBM 1131 Central Processing Unit

IBM 1131 Central Processing Unit &= IBM 1130
ETRER A" hl#el o C.P.U £ Key-
board/printer Console = -4 = v], o] console o
= resister @ counter 2] ©] o] ¥ & F/RI}= B
figo] gz, delElet F2INL ADEMTS



19704 12 § BTIEEH BFE H3H 160

g 28147 9o, Keyboard & gfIste] s
vlo] Bl & AT Y3 Console printer &= FiK
#Ee d o8& HIRg . IBM 1131 ¢ storage-
access cycle time-& 2.2us (Model 3), 3.6ps
(Model 2)o] s 1b bit words (2 bytes)E =}-$]
storage-access cycle 5 ole] ¢]=rt}, C.P.U X
ol = g9 512,000 words ¢] Disk-storage drive
7 g1eh,

Single Disk Storage

Single disk storage &= 1131 C.P.U o] 9=
MmEpEEEEEA SMET & disk cartridge
Z5oigle. REARS 512,0009] 16-bit worlds
o)}, disk storage &) wjoj® I rate = &
720,000 bits o]}, disk cartridge(IBM 231S Disk
Cartridge) & 414314 dlol®, =& F2a3¢
st SEReAl FATT A=, LE wtet
off-line e 5 3 &9t

Core Storage

- IBM 1131 CPU 9 Fafi#iEe MR A0) (ma-

gnetic core) & A2 Y FEE 4,0064K)
oA 32,768 (32K)<] 16 bit words o]}, 16 bit
word &= 2.2s £ RERTFl AT =
8e}: 4= 91c}. Core storage words = single word
BALEFLE Qla A -$o) el = double words
(82-bits) 2 AREEF k. AT v KA
E#s 2%-1, BRAHEE -2 d@¥-12
10 M0 2 2,147,483,647; —2%. 2,147,483,
648)

Instructions

IBM 1131 9] instruction set = 297 &= TFA=
t}. instruction 2 single == double word format
2 A8 9o}, instruction & : load, store, ari-
thmetic logic, shift branch, input/output = 433§
A}, 3719 index resister £ indirect addressing
377 gt

Storage Access Channel

Storage access Channel (SAC)= 1131 CPU g
WEE MNETEE =t A0 3 @EEES

3o}, SEEL cycle-steal == interrupt of] ]3]
RS AR dste AlEEH. SACE
IBM 1133 Multiplex Control Enclosure of <=-§-5|
o 9ok,

- IBM 1133 Muliiplex Cortrol Erclosure

IBM 1133 Multiplex Control Enclosure = 1131
CPU ¢} AiieE =& 203 BES EHE
geh. ofsle&= IBM 1403 Printer, IBM 2310
Disk storage 7} #jEs of.

IBM 1442 Card Read Punch

IBM 1442 Card Read punch & Card A 3/H5]
4%e Wk |
Reading speed; 400 card per minute

punch speed; 160 calumns per second
IBM 1403 printer

IBM 1403 printer = IBM 1130 A]&2¥ 9] =3
on-live printing ZEpEE ztzglr}h. & line o FIF
= 1200] 2 &4y 600 line & FIEdcl. 1370%H
By 213 ZFFA=] 9} 4740 chaincartridge adapter
= =z gl

IBM 2310 Disk Storage

IBM 2310 Disk storage &= 1130 4] =% ¢] rand-
om access storage o] & C.P.U J2] on-line o.& 1
&7F Jor AMEMOE 2,048,0009] 16 bit
words o] #EEELIERES T 2310 Disk
storage & 1133 channel Multiplexer & 3&s] 1130
Azl A=), 2310 model B1-& B— Disk
storage drived ¥8}d}x 2320 model & F7)9
Disk storage drive & =35tz glv}. Disk & 44
paget{. gkl disk 24 interchange ¥4-gl& F}=
g =) e}l o] c}. Disk & Rl ZF~] 200 cylinder
o =go] 9lch. 2t ==& 4 sector(Fl sector of =
321 words 7} FiE==] A word & sector address
£ FADE T} Disk cartridge &= 512,000
o] 16 bit words AEE z+o™ o] & 1,024,000
8bit byteso] s 3qch. =lolE @Wre £H
72,000 bits o] iz o] A2 36,000 words o] & 33k
th. Disk & ¢l head &= Wil 2] a4 g

— 85 —
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o0 § Cylinder o] 4] t}-& Cylinder 2 0] -5-3}=
AzEe 150 e @l et disk = FEEEd =i
st 22.5 | EBrt Aaleh

o]9 o] = 1130 Al £® o = IBM 2250 Display
Unit (Cathode-ray tube disploy, fiber-optic light
pen) & S 9w}, display & 12x12 inch
a7 % Zzgleh. 2250 Display Unit el & 2285
Display Copier & #if53le] 8+4~1linch paper
copy o] #HEZT At

IBM 1627 plotter &= digital information & gra-
phic form o 2 e} =|, plotting area &= 29-1/2
inch X 120 feet, increment : 1/100 inch steps, £
® 20028 o] e}

IBM 1231 Optical mark page reader &= 81/2X
11 inch 6] % 3c(lead pencile A1-4) & 8ol
=g 12318 gE SEE ’@E%F'aﬁ 20000 & ¢
=rh

Synchronous Communication adapter 5 A}-§-3}
@ data transmission termina 2 F|F 3o},

ZEoda F2aey A| AR
IBM 1130 Al2Hel & FAH Fradm A
o] glch. =% st IBM 1130 card/paper
Tape Programming System o]z =©}& 3=
IBM 1130 Disk Monitor System, Version 2¢] o},
FAe] FAL
program, Assembler program, FORTRAN Comp-

Supervisor program, Disk utility

iler, 1130 RPG compiler, System library, Core

image loader, Core load builder 32 2% o]},

1130 A1 ~®1 ¢] Subroutine -& data input/out put,
data conversion, arithmetic function 5-& ¥4l
+ package & ZBREZ Ao

kA =gtebst o] IBM 1130 2| 2R & KA
Z#8E ol ql IBM 1131-3B A 252 YlH
EEe 2 HE 9 Hiie RaRd 74 EA
g4 9t =F o 7o = IBM 3 =29] customer .
7} BA%E W& Program pacage 7 =t = o 9ok
Application program & F&3lyl Kig &3 72
t}.

mi%it# (Commercial applications)

SSP (Scientific Subroutine pacage)

3 AmE, Fourier BT, Gammer BEES
24, i Matrix, gk, BFEsHE COGO (Civil
Englneering Coordinate Geometry) wEjSiEigaet
Trapass 22}, Interchange &&t, BEHRET.

STRESS(Structual Engineering System Solver)
BEYREDRYT.

CSMP (Continuous Modeling program) Anala-
gue Computer 7} F 2 /P—QQ BT B
WoBRR k.

LP/MOSS (Linear programmmg/Mathmatlcal
ophmlzatlon Subroutine system)
RS EIE: P K§ BA
R, Bl RS f‘n‘i%&%ﬁ.

POSD (project for Optical system Design)

PCS (project Cortrol system) PERT/CPM. 2]
Wil fkEksle] 2000 activity 7+x] pEFREIAE.

Data presentation System :

. 50, (EaE

IBM 1130-3B Computing System Configuration

MODEL

TYPE - DESCRITION ] CONFIGURATION
C 18t 3B CENTRAL PROCESSING UNIT 8K words, 2.2ss/w 1 Disk (512K)
‘ 4454 | 1442 ATTACH
1442 7 CARD READ PUNCH READ (400 Cards/min)
1133 1 MULTIPLEX CHANNEL ENCLOSURE | PUNCH (160 Column/sec)
7490 STORAGE ACCESS CHANNEL
1865 MULTIPLEXOR CHANNEL
1 3201 DISK CONTROL
2310 B1 DISK STORAGE 512K
1403 7 PRINTER 600 LPM, 120 POSITION
4425 1403 ATTACH
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BlES AL —fiaf el AvA &z 2 Sl
E BRI B =22 sl

]
TYPE,MODEL[ DESCRPTION QUAN-
029 A22 | KEY PUNCH(Alphanumeric)] 2
024 KEY PUNCH (numeric) 4
059 2 | KEY VERIFIER 1
083 SORTER 1

Llko 2 SHEETIHENS KB BNdds
ol fE AL AFHERG ohgd BERAE &
Welw = 3ol [ERAE 44 BB BFIHE
Byl doe Aolch, X BFHESERE BA
ol aA REZ THUDH B AME B
stz gt

Foz itz A2AL, FHES MR 2
BB AT BAGK HEMY ZS A8
% OEEQ; BHGRE, AHR BHRDS B

CRRBFIAATS RHRE X

Jo] BiEH =2 JEBFAIRH, 53 BHERER
QoA E AR e Fdo] ARl v @
L, KBS v 2T HE B HT e 2
FA Etz FHEE FHEARA e AL 2
H 3 BEAEd Aols. R HEFT ALl
STl A AT K IS FEaE Y
gl goiAe] FREFEASY T HES 49
olubA] =z & Aol FETFHEME M
BE Bt g, olF A3 245 RBR

BE 9 URERET oidet off FAET A
E E%Y MRl Y Sk KB, YAE
T OBE KB Y HEERS 5y FEaUs B
Byl z A/ ZHREES Stdsich. o
o2x% AL EFHd WLS FE ZE EES
BANA AHEF HHS BIstz glolA Bg
HAE v 2 B2 A FEC JE &l
o2 uhghi B



