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Section 2. Of=820/9F £ ZEY0f

QotER O (hardware)

o ARES g, £, de J|s2 Moicte Ul AFEEH =

A 220 &8 HZ2E0 24
0 SLXSEX(CPU), JIHEX, LYEHEX, F=H
QA I E L (software)
0 SIERINN EAEH LS AIDID| A8 HEH HEo =2
s EZXNOZ LIEtWE 8
0 (ex) }EZZ Ml A (word processor)
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Z7E OI=AI09 &

' Output |
PLUEH

[ Storage|
) CD—ROM
Dutﬂut zopoay S20|2
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ZTFE L TEY0/

QO ZRHE 2ZERNS 2=

o 94EE-|9_| I;Ix”I—IOl oO:I CP%I—

o

- 2 M Ml(operating system), Z It 2{(compiler), HA S
(assembler) ZH(loader) S

c NNAE ATEYHE NSt B 22 )

- FETZ NN, AT EA E(spreadsheet), QIOIEHIOIA =21
g Dol T2 )8 S IZ )3 S

L 3



Section 8. ZFEC] GAf - /9] HAD/

QO Z=EHabacus)
QU0 =(Napier bones)
QIIAZO HAD|(1642E)
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Q 219 A=)

QOZA HHH| Al
o XEJ|&(18224)
0 off & J| 2t (analytical engine)
s ZEUHIEX, JIHEX, =&
e I ) HH A=
= Ofl0ICHAda): Z X2 T2 2K
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Q 209 ZFE

OSd o 2 J|H(Turing machine: 19364)
0 0|2 42 HAJIA

QOLEHLIA T 2} Hi2l2l ABC(19424)
o = =2 MAA CIAIE &EHFH

Q001212 MARK-1(19444)
o = =2 MI| J|H A H A
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Q Ho ZFE

Oz=2Ue slie 2| &
0 &L OtS EXI(R S
0 IZ )8 LHE 2A(E 0|3t &0t 1
2222 HIHES ENIAC(1946H)
0 F=C AHFH
0 NS AS
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Q 0§ History — EMIACS == 12/ 2/ 1F 0SP

&

6P
L BeoBae

s & W5 4

R B

% ©
4 9

Irwin Goldstein (foreground) sets the switches on Detail of the back of a panel of ENIAC, showing
one of the ENIAQ S funcltlon t‘ables at the Moore vacuum tubes.
School of Electrical Engineering
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Q 0§ History — EMIACS == 12/ 2/ 1F 0SP

OX=92 =4 HEH2 Operating

siafs

Two women operating the ENIAC's main control panel
while the machine was still located at the Moore
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Q 2N ZBE/HS]

ORMITHICH(1951H~19594)
0 JIHEXE OlFe a2z 24z A3 AE
FIAFXZ K| EH AIS
0 °'§§§I|01|E &3 JtE AIE
Q| HOE T2 e A
0 23|42 EDSAC(19494)
- I )8 LIE= HE¢t zl=2 FFH
0 = £0/2te] EDVAC(19514)

. Iz )2 LHXP l:lU\Io I—IBol- 9::"-;1:75[_:—1

O O ™M -

Q 01|91‘59} 22219 UNIVAC-I(19514)
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Q AW ZFEIAHS]

ORMI2MICH(1959EH~1963H)
022 AK2 EHAIAH AFS
- A2 ey
FIHEX=Z I DA ALES
0 EXD|IHEX = A EG AD| LAT ALE
0 2ZER N SALZ HHHAHIt= Al
- ZE(FORTRAN), 2=2(COBOL), =(ALGOL) !t Z& N2

ArE
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Q 2N ZBE/HS]

ORMIBHICH(1963E~19714)

o B &S 2(IC, integrated Circuits) AFH2

- |BM system/360(19644)
S X2 & X e A3t
o Chs Z2 0 Y, aAIZE "Hel AlAEL A28
Ol 29 AMAE AHA
0 PDP 8(1965)
2 X0 DLl HEH

\'H

oEEITIZ )Y A EHA
0 SAE CIZHH EHAM
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QORMI4AITH(1971EH~B TH)
NUT YXGZ(LS]), ZNLE FHFZ2(VLSI) AFE

D IHelE BREH SE

- 2HI0 8800

- OHE~I, OHE-I
- IBM PC
o HERZS &A
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Section 4. ZI&FE9 BF - Xtz Al EH UIE BF

QLI XIE & EH (digital computer)
oA A g s2 UXIE €l & Xdlole B =H
o et AF2XDF 8ole HEeEE22 3 EH
OO0t &1 & FHE (analog computer)
0 2%, 55, MY, MR S 22 HEHol 2B S
ol o TIMHZ Y2i5H0l Melst & 2E DeHZ e 28
Sti2 &¢6l= E=H
QdtolBelE & EH (hybrid computer)
o CIXIE BRE2A OIEZ2] BAREHS J|ls= &6t B
S 2B

[—

L 17



QAIE SEH WUE ZF

O&E2 FEH (special purpose computer)
o Sct m5H0| stold AFESH)| |0l = A 3 =H
O A, AMEE SHOZ AIS
08X 20 et Jl= =0F sUHA AFS
O¥YE A EH(general purpose computer)
0 YUBIEOl 9D HEIUA FYAGH ASE = UTS
=UHA 3 EH

L 18-



QA2 =50l lIE &£

O#4IH & FE (supercomputer)

o JIA A0 W20 NI1el X &EEo 2AEH

OSBRI N AS HEROR 50 ot BZ0 M

0 SBOROIA 400 DAS DIOI2ZI2KAM AL

OUE AEH(mainframe)

o Uh==9 A2 X 870t3 Olﬁﬁ}

o ~IH Z2EHO0O HioH &s0|L IS
Q0|L] EEE(minicomputer)

o e AFE0 HloH HEst =

0 Ch==8 AFE A AIEE 2= U
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QAlic] sSH IE EF015]

O IAHIO| & (workstation)
0 JFO'OIL} M2 9 AIE0| S
g 3IAH
o gt o2 UNIX HE2 2D H Al Al
0 RISC OO0 A2X 2N &= AHE0HH
2= A D s

F

Ol'
Bl

OFOIl AT Al

00
ol
I'IF

I'

Q0022 & FEH(micro computer) |

o JHelE AEH(PC)

0 S8 3RH, EES BFH, BE TFH,

-
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Q 70P 500

Computer/Year

i R R
Rank Site Vendor Cores e peak Power
: Tianhe-14- NUDT TH
L"Sggpcagmputmg MPP, X5670 2 93Ghz 6C,
9 & ek MVIDIA GPU, FT-1000 186368 2566.00 4701.00 4040.00
O p Center in Tianjin SC L0
China
NUDT
. - Jaguar - Cray XT5-HE
DOESCIOak Ridge
a 2 Nafional Laboratory — Spie 0N B-C0re 28 GH2l - 554169 1750.00 2331.00 695060
United States Sl
Cray Inc.
Mational Mebulae - Dawning
Supercomputing TC3600 Blade, Intel
3 Centre in Shenzhen %5650, Nvidia Tesla 120640 1271.00 2984.30 2580.00
(NSCS) C2050 GPU /2010
China Cawning
FLOPS (or flops or flop/s) is an acronym TSUBAME 2.0 - HP
meaning FLoating point OPerations per GSIC Conter Tokyn,  pro-rait SLASNE BT
Second 4 IJnastgl;;te of Technology GPU. LinuxWindows | 73278 1192.00 2287.63 1398.61
B 2010
Computer Performance L
i Hopper - Cray XE6 12-
IS o] J
Name FLOPS 5 UL LBERSE. core o 1 GHE L2010 153408 1054.00 128863 2910.00
yottaFLOPS 1024 Cray Inc.
Commissariat a Tera-100 - Bull bullx
zettaFLOPS 1041 : i i :
B Ieergie Momique e 00k iopq 138368 1050.00 125455 4500.00
exaFLOPS 1|].“3 L= IS
France Bull 54
15
petaFLOPS 10 Roadrunner -
i2 BladeCenter Q522521
Bevk OF 10 ——— Cluster, PowerxCell 8i
gigaFLOPS 10% 7 United States 3.2 Ghz/Opteron DC 1.8 122400 1042.00 137578 234550
GHz, Voltaire Infiniband /
megaFLOPS g 2003
o 1&3 o
it 10 MNational Institute for raken XS - i i E
Sompsaional HE Optem; E—corﬁ:e 25
( ) 8 SciencesiUniversity of 1’5009 : 98928 £3170 1028.85 3090.00
107.55 GFLOPS Tennessee
United States i
Forschungszentrum JUGEME - Blue GeneiP
g Juelich (FZ1) Solution / 2009 294912 82550 100270 2268.00
Germany 1BM
Cielo - Cray XEG 8-core
10 DOEMNNSATANLISNL. 5 4 per 12010 107152 81660 1028.66 2950.00
United States C
ray Inc.
sroicyojz -21- ehanbit.net



Q 7op 500

QTop 5 Supercomputer
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IT COOKBOOK

Approximate cost per

Date GFLOPS Technology
US51,100,000,000,000 About 17 million 1BM
1961 (51.1 trillion), or US$1,100 | 1620 units costing
per FLOPS 564,000 each
1984 US515.000,000 Cray X-MP
Two 1B6-processor
1997 US$30,000 Bew_.rulfclustm's with
Pentium Pro
micrupmcessors[ssl
April 2000 | $1,000 Buyip Bcowat
cluster
May 2000 | 5640 KLATZ &
August
2003 582 KASY0 &
March
: [38]
2007 5042 Ambric AM2045
SeP1ember 15013 (single precision) | ATI Radeon R8001
2009
Movember |$0.59 (double precision); |AMD Radeon HD 5970
200940 $0.14 (single precision) Hemlock
Tesla $2050 1U 4-
February 55,85 (double precision); GePsUaCom ik
2011 $2,92 (single precision) peEng

System
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