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1946 d EE sl detoti&te] mEe o} d
712 (John Mauchly$}t J. P. Eckert)dl] 2|3 B8
#3x= ENIAC (Electronic Numerical Integrator
and Calculator)e] #H 29 BFX HESEHS
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1949 # 2o zZgaulNEA R Al
EDSAC (Electronic Delayed Storage Automa-
tic Computer)o] g A=zl aiste] M, V.
Wilkes o} &3} At fn o]} 1952 EDV
AC (Electronic Discrete Variable Automatic
Computer)o]gl= AFE7F vl T4 Hu=g
o},

ENIAC#+ ®e #8 7 7ldl= & - =0l
(Dr. John von Neumann) 9H4}7} 19459 A 2]
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Fastsch 249 = Aaee  FRERER
B E2.9 (magnetic core) & AH&3 m o) =}
adiE daad s Sasigor Al
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1964 IBM 360 41 2lz7t was=4 A 3
Az AldPged 34 EAL =i
o] Bzl 28 oH4l HEHEEEL (Integrated Circe-
uits) 5 A& g4 =7, &3, &=, 43
Aol A 27 Aol St ol & sH 9
55 A7) H & 2o o] ®H 4] £ (op-
erating systems)®| 7H%, Time Sharing 7|9,
Multiprogramming & 58 &4ldl ohg =2
23S Hgshs 7Y, family A del =& A
Fr o Al 5 A2 SRl evde HFH
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s 72 T 24 FE{ (Super Computer)#E i

Azl 2 Integrated Large scale integrated
(Electronic circuitry) Vacuum tubes Transistors semiconductor | (LSI) semiconductor
circuits circuits

= =
T LSI semiconduct

. Magnetic drum . . semiconductor
(Main memory) Magnetic core Magnetic core sircuits
Bz27 A

(Secondary memory)

Magnetic tape
Magnetic drum

Magnetic tape
Magnetic disk

Magnetic disk
Magnetic tape

Magnetic disk
Floppy disk
Magnetic bubble

o & =l 2/ up
(Input media/Method)

Punched cards
Paper tape

Punched cards

Key-to tape/disk

Keyboard/video data
entry
Optical recognition

ZY A/ gy
(Output media/Method)

Punched cards
Printed reports

Punched cards
Printed reports

Printed reports
Video display

Video display
Audio response
Printed reports

Operating systems

Data base management

A= E o] User written programs| Packaged programs systems (DBMS)
(Software ) Machine language Symbolic languages High-level User-oriented
languages Janguages
e ; | Time sharing I\\/]hcroplrogrammlng
verlapped processin, . : irtual memor
7| el &3 Batch processing  |Real til::e r!:)cessin #| Multiprogramming Distrib dm y .
5 p o g Multiprocessing istribute pfocessmg
ata communications Minicomputers Word processing
Microcomputers
ENIAC M3 7
EDVAC NCR 501 ;]:)P 1?0/3 0 CRAY XMP
HaE UNIVAC IMB 7094 HP 2-000 BM 308
CDC 6600 Amdahl 580
IBM 650 CRAYI

£t : O’Brien, Computers in Business Management, Richard D. Irwin, Inc., 1982, p. 23.
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(2) WHRE B2

3l AZE = AT #arde S
= A4S FASAR g Aoz AFARY A
2l of+= ©}-& Multiprocessor T2t W EE(Pa-
ralled processing)ol] &3t & EFHH EHH | A
2 EAE Bob & 4 glvh b4 oekdt A
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£ 9 %o ula] Parallelism 2 o] &3] kol o

2 fEES TY3HA idle time & FolHA &
B IBE 375 A9 vhE Aol gt o
+ {FE-2>c HBH1 Serial x| 2|2} Parallel
el s dlagt Hgolch HAo 37 5E
EAL dlg o)z WS glom o
3 4+ computer o] CPUS| &E&A#EE, <=
TE, T2IW 5 2E ToklA EHUE 3
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#+HZ FF{ (Super Computer)#i#

Serial Processing I} Parallel Processing 2| H|i

F-2>

g zkol g bit| gAY w2HE

Az A3ke bit
Gate level 1 A j‘;‘“%} R
€]
o] 3k word| 3o o & A
Register level 4 A g o] word#¥ &
A g

Al

ghegkell of
o] program M program
Processor level | &2 149 |32 48A9
data$ = |data® T4

S 2a4, FH8FH 40, KAIST SERI & Ab44]
84d 12¥ 3, p. 37

WA o] 9ol op weh,
(3) FHUFES WEEEL

Sl Al 1 BE A7 = AN A 4
7rol H4Aw 2 AR & 7IgtelAuE o
[7ke] AFHAAE A493] 72 #|ztez zHF
Ay, AFH O S EAPAA 2ol w1
%¢} 1/1,000 & 10-
(thousandths of a second), 107°-%&
107*% man-
107%& pi-
cosecond (trillionth of a second) o] 0]
o oAz 1A% 5 P, 24 vlela
2, 3AdE v, 440 gaiE =
b Rt B 4 gleh vlsg Ad ez Al
Az 583 sk Mdez  MIPS
(Million Instruction Per Second)®} GFLOPS
(Giga Floating Point Operations Per Second)
o} A}-&x5 ¢}

wFHAFH | E
L AEHer J&E

by

% second & milliseconds
micros-
econd (millionth of a second),

osecond ( billionth of a second),

of dyAFH AEE
&2l wyol 27 500 el
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Pilot ACE
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K AF
2 29 Vector Processing Ad & A=8d HFH
Single instruction 22 el 32/47= 2 R4 7l 5o] FAFH

s

IBM Stretch

F749 memory & #H¥ = 14 (& Processor o)
# 22 Pipeline Control Unit 7|5 %%

IBM 360/91 ¢ Arithmetic Pipeline 7|59 A4l
1950 A o A #

ILLIAC I

1950 el i A &

lillinois s &l 4 Al 2

IBM Stretch & vj<=%t 7%

(579 memory & & processorel H#E=z 94)

IBM 360/ 91

3 £2 Arithmetic pipeline 7l 5 %4
1960 s Fuk A F
Vector pipeline Machines ¢ A4l

CDC 6600
7600

1960 = Sdbxzr 1970 @ &2 o 24l Supercomputer
Parallel(Array ) Processing(8# &) 715 A&
Central processor ©+<2] peripheral processors

ILLIACV

Iillinois = 33 Burroughs & %A% A&

Processor Array (84 Tx) %4

-7+7] 64 bit word 719 64 Processor (64 arithetic Unit) &
A

NASA S AMES o T 464 &7 a6 &4
80 MFLOPS®| 4%

ol Furd dlAbe g AAMEGES HA4FA)

STARAN

Associative Processor
Goodyear Aerospace A # &

STAR 100
1974 d)

CDCH %

Vector — Pipeline Approach ¥4} A&
- HE 3us Ay 44
- tt%2 Random Auess Memory & Parallel 2 s 3§
- 279 Pipeline Processor | &)

(#+ Processor 7} Pipelined % floating point Addition %

Multiplication Unit & H&3)

442 32bit #2 Operation & 54 +3 7%

100 MFLOPS

CRAY -1
(1976 W)

160 MFLOPS

Pipeline 4|

CDC 6600, 7600 2] F44 st SEYMOUR Cray 7t 44
Cray—-1-S—Senies 9 A4l




o =we 75 T 24 F 64 (Super Com puter )#L#

(-4

Control Data Co.|CYBER 205 400 MFL.OPS Clock cycle : 20ns
Main memory : 64 MB
Pipe line #H4} (8}

Cray Researdr Inc{CRAY-2 1,000 MFLOPS Vector Multiprocessor "+ (4 — 8 processors).
NEC SX-2 1,300 MFLOPS Clock cycle : 8ns
Main Memory : 256 MB
Pipe line W4 6
Hitachi S-810/20 500 MFLOPS Clock cycle ( Vector : 15 ns
Scalar: 7.5ns
Main Memory @ 256 MB
Fujitsu VP-200 630 MFLOPS Clock cycle : 15ns
Main Memory : 256 MB

Houed o, #8AF 208 444 Baq AT, eFAGA, 1986,p. 1L

st weASHE 29 598 ol4ez oF100 sheh. Al AT S YAtk AEd 5
M 7b SopEg A Al S €y el 16~ el REMES vlad WEol <K-4>d

64 MB el ®la) F3AFel= & 256 MB ebvt glch
o] Aol =it}

HA s AFd s A2 2GFLOPS +5 9
bl 7t7he Ao 10 GFLOPS 742 34" A
o2 ArtReh

gLl

| 19879 w4 3 25501

1401

2) ¥RBEDL ERRR

N B
Nk

(1) BRBIE 1

42
A Aol 4 AF G 1 A ol 4 A
AAl 2 alAsel dvha Hie o4 45

#He el a8 YAzl CRAY-1¢] 1976 / /
a4 %

N

Y377k o] UGS (ER-3)>el 4 &

Aol Hm, BAT WEE ANTUI
ol 27 Felel A gl A shek 4% Fabal CRAY CYBER VP HEP S8 oo

NS Az A&

u %_ rr] A B R od s =t _
| 819l o= ilel CRAY Researdr (% CRAYiil) ETA10 (B Fujitsusit) (8 Hitachi i)

F vl x5 : i i : 3 _ _
Inc. & ¥l X3k CDCS F&iikal ETARA A (;ﬂi' (% Denelcorit) (H NEC/)
AFFSIT Qlov vFE HEE RAAE Aol =

= n= #}5) 4kql ETAfD
NEC, Hitachi, Fujitsu 5 3 @7t oju| # =)
ol FHojEe] MUAPL &= stEsis o (2¥-2) MY FHHEFH 2ZHY



s Hila
*%E# 003 0 20 g 0 5 e o . 3 0, g, o 0 0, 0, ), 1, 3, 0 0, 3, 3, 1, v, B, 3,

e FTHHEAFH 2REE
(19874 =)

@ BRER
Agelol vlsh U5L &

- 71&

(F-5) B /
(R < o) B RRERS Fo g oA XA
A5 lanr | A A B o Estez A2 1,500~3,000 Aol
e EfEe| Sl
2 |1 9 | 255 b FR SR, v .
87 HA FHAFHE & 25507 A=A
* 19874 @A Entry Level <3 4 ¥ 5 (b 35 Hglom o) E #fEE, HEHz 2w g
Ark3l o] AAFY ER)E 23t 11299, (a® -2, {<E-5>% 2o},
Common Memory
128-Mwords Static Memory (4 Quadrants, 128 Banks)
CPU N
50~ ][0 (|02 (] L) e
c channe
v 5 TRl | & 1068
L Foregr0und J
Processor
!
. Maintenan
Control
System
B
DD-40 ! 4
trof
Tler o[
DC-40
Disk
DD-40 contro
tler 99— FEI -3
Controllet opera-—
NsC | ] or
p | SUN y
& Y J
Ethernet B
£ . Hyper channel
cart" —br— —
g [zs] [An] ()
AS CYBER
/XLVS? 960-31 #VAX |[IW/S

(2% - 3> CRAY-28/4-128 SYSTEM CONFIGURATION



resra 4 =7+ H Z FE (Super Computer )# ¥

r— - 7 cRay-ss ]
| usce | Tce TP 1 I
X.25
' HYPERchannel SUN ‘@
NAS IBN coc luvaxn | CYBER 918~
531AT
CSSs CSS css| fess
IBN |
- TCP,1P / TCP,1P|  |TCP/IP |
;,/”’///1 HTCP/IP |
o j— 2 CDCNET .
o Il—-——-——l : Ethernet : l*l:!: 9z
¥s | Ate (SERD)
©) TCP/IP DECROUTER
Gateway 1CP/1P TINUX |
L Y AU Iy A DU —
T A
LN (1. 544¥BPS)
H— =
’ TCP, 1P vax Iy
(¥0) HOST| |HOST R ~.
/ |[nmux| Sereaid

!
\ /
\\ ~
& : 1) €SS (Cray Station Software)

2) USCP (UNICOS Station Call Procedure)
3) ¥S (Yorkstation)

4) T (Terainal)

5) PC (Personal Computer)

(1¥-4) FHUFEH WEHD THE

D @R BESl FHARH REAR A 129 69 BMEMNBHEE U3
(1) BB AEel v = CRAY Researdr Inc.iit®] “CRA



LRER) et
CRAY-289 S3
(FE-6>

1. SRAM MOS Common Memory
(64-bit Word, 128MW)

‘2. Scalar and Vector Processing combined with
Multiprocessing (4 CPUs)

3. Fastest Cycle Time (4.1 ns)

4. High Speed Computation
(Scalar: 490 MIPS, Vector: 1942 MFLOPS)

5.  UNICOS, an Operating System based on Industry
Recognized AT & T UNIX System V

6. Two Automatic Vectorizing Fortran Compilers
(CFT 2 and CFT 77)

7. Automatic Vectorizing C Compilers

#+HZEE2 Front-End-Processor

E-1>

ggBCER%O_mMMB 15 MIPS |30 GB Egz/VE’
*I;ff]gf/ 32 MB |20 MIPS |70 GB |MVS/XA
IBM 3083 JX |32 MB |8.5 MIPS |10 GB %%ﬁ’

Y-28/4-128"0olek= BFEH7 HxiPoz 4
Sl vete 73 A e R Aol EA =9}

o] ZAl= iwolﬁulmg “UNICOS”= 3}
w, Aol T AR (CPU), FHEE

& 128 MW, EEEAEE 2 GFLOPS, 40 GB
o] DISK& %2 7kAl 34l wdolcl 53] CP
U 452 Scalar A 2ol 4+ 490 MIPSel &
549} Vector 2l 2ol 4= 1,942 MFLOPS # =7}
ek oldgel =" FHAFE ] HAEE (2
B30 el FE B2 (E-6>d veh}
=23

30 ot

ut= A chip 44, AdFAF, &
44, a93ds
A5z - FEA DA, T2EAH, 4

ANA - AF apa A
AAe A=A 4L, dAAgEy
A v A

& GREH, AFAAY
HEA R, Ay, FFAN, B
A54 ARAT

R RE T

) N 2 AUPA, AASA, T E
AR PR
Plasma physics, E3TZE4,
7| & 3-8 fAAE, A&, AAE, o
7| shah, o oker, A+ &gt
R Mk, Al Ral, @ o} kA Fa
T 4 ey
Abs) - A AAAY, FHHNEA, A FEA

3 OR

(2) FHUFE =

olyel Axsl A FHE vt EREE
o] gol3tAl &35ty Yl TelH MEHA
o] Waghy AF AZozE o (2¥-4>%
ol WEYo] THH Holrh 53] o] WEHA
ol (E-TO>AA Bg uhel o] BEFA RE
g3 gl 3ol AEHFHE Front-end Pr-
ocessor = 174 - &8&%to 24 of At Compu-
ting Power & o] &3}l A A F& Holch

4. +HAEFEH FASH Packages

1) RMASEF

#AAFHE B AFHLE Aol
gol AeA Aot 5T Y2 izm
AL 8 FsHE okl 4 Bol 28R L gt
ul ol g okshd the (& - 8>3 7;4.



sresrmenn 77 1 2 ZE{ (Super Computer)##

2) FAR FE B Packages (CRAY - 2S/UNICOS)

1. Structure Analysis/ ABAQUS CSAR/OPT OPTDES NISA II
Optimization ADAMS/DRAM STARDYNE PAM-CRASH PISCES
ADINA DYNA3D PATRANII SURFES
ADLPIPE MARC PERMAS MADYMO
ANSYS MSC/NASTRAN  SAP4 BOPACE 3D
ASKA NUPIPE-II SIMPLEX-II
2. Electronics MSC/MAGNETIC HSPICE PRECISE SPICE 2G2.5
GREENFIELD MAGNA/FIM SALT
HILO NCA/DVS UM-SPICE
3. Nuclear Energy COBRA41-SFS NPA RELAP5/MOD?2
MORSE CG: CGA NUCLIB TRAC/PF1-MOD1
4. Computational ANSWER FLOTRAN KIVA RADM
Fluid Dynamics ARC2D, ARC3D FLOW-3D NASCRIN RIP
CFL3D FLOW3D OMNIPLOT ROTOR1/2/3
CNS FLUENT: /BFC PANAIR SCRAMIN
CONCHAS-SPRAY FMCS PHOENICS SPARK
EAGLE GRAPE PLOT3D TAWFIVE
FDL3D GRAPE-3D PNOZ/2D TNS
FIDAP INGRID PNS VSAERO
FLO-CODES INS3D PORFLOW XTRAN3S-AMES
5. Petroleum GEOVECTEUR MODMIG PROCESS
MIDAS MORE SOLID
MIMIC PIPEPHASE VIP/COMP
6. Computational AMBER GARDSCF MOPAC -
Chemistry CHARMm GAUSSIAN 82-86 MOPAC 3.1
DISCOVER IDEAS
7. Miscellaneous GINO PROLOG SPSS
PCPGPAK RATS SET
8. Graphics/Image ACRPLOT DISSPLA OASIS WAVEFRONT
Processing CADSIM ISSCO-GKS SKETCH GLDPLOT
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