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* A calculating machine, esp. an automatic electronic device for
performing mathematic or logical operations; freq. with defining word
prefixed, as analogue, digital, electronic computer.

* —Oxford English Dictionary
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Up to 4 Cores [ 8 Threads i = ot tmﬁ“‘ : Up to 64EU and 1.1GHz
Up to 4.1GHz i s T T Imaging ~1TELOP
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Full 4x DP/USB/PCle mux on-die ; Up to 16MP
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while (svent = getmexti))
f* prooesas avent )

awitcch (event—=type)
case éurmxm:ﬂ L3 /i)x-’.‘lcl}ﬁd&dl
win = ewesnt-:-W; . _ Ox00000000
if |lwin) break: SN e Qx3d040000
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* Gen-0: it EH (BC~1940s)

* Gen-1: HEE (1948~1959)

* Gen-2: gRIFE (1960~1968)

* Gen-3: EERKHEEE (1969~1977)

* Gen-4: KHUREERLEBIRSEXIIREERLEBEIE (1978~present)
* Gen-5: Optical? Quantum? Biology?
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- 18226F, E9H1 (Differential Engine)
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YEIRHL (Turing Machine)

+ 19374, Alan Turing i2ih—F “@R" 11HNY
e, ek EI— M EiRIFRER (JiX) |
SCIMEZERIINEE, TERNT “WitRME" ERET.

- "FigiER" MRS, ETENAERERER. IE
=X—elFh, FelTiTRNAYFRRNML.

* 506K(¥, TuringiRhy “8ae" iTHRNERE,
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> “Computable Numbers”

- BRI E BRI ERkATE
> “Computational Complexity”

- ITRESSE: 88 (SREHIRANXER)

> EF-BEREeE: FUPIE LSSt ENzRE I LgE—a 2 Inn
IRl ISR E RANIRIL.
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1834 | Analytical Engine | Babbage ARG ERE — KRR

1936 | Z1 Zuse PG4k AR AT EPLES

1943 | COLOSSUS 21 [H FU B— 5B TIiHHEN

1944 | Mark I Aiken B £ 2 i P R

1946 | ENIACI Eckert/Mauchley AT ENL B LN E IS

1949 [ EDSACT Wilkes B AR T VT DL

1951 | Whirlwind I MIT =k =i M S

1952 | IAS Von Neumann 2 BORAGH B LE H Bt

1960 | PDP-1 DEC s HH (BES0S)

TosT [ T30T NI T T oS T T

1962 | 7094 IBM 60 R LR B E AL

1963 | B5000 Burroushs L B B =t B o ]

1964 | 360 IBM AN E — AT

1964 | 6600 ChDC F—aH TR EABZENL

1965 | PDP-8 DEC o m APl R e 20, 000 &)

1970 | PDP-11 DEC 70 FE ) FE T AL

1974 2080 Int=l % E_E—J‘i‘h“'“ f‘- M‘,
CRAY-1 Cray %—Hmﬁtﬁﬁﬁﬁﬂ

1981 | IBM PC IBM :WEIJ Iﬂ”ﬁi "‘“‘J’x THEVLET 4 T

1985 | MIPS MIPS B 2w RISC ML

1987 | SPARC Sun B/— &R T SPARC HJ RISC T {Euf

1990 | RS6000 IBM B Gl EERSHEL
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Electronic Numerical and Integrate Calculator

AFERPTEN

« Mauchly and Eckert 1211, 19465E2814H
- F—EEAHBFATEN, BFTEX RS

- EB30M, Gith15000FFHER, 18000 HEFE,

140KW

 IEELEREE: 5000XNE/AD

- {HAHEBIE

201N F1FRS, BANMERU ORI HEIES

» 1IRE 6000 N HEFNI RS R L IR EE R RiE
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>»Von Neumann #l IAS

Instruction Set Architecture
;B/\IJI:I ME

- MU ENGSENEE: AXIIgEEME

- EFEMIZURR—FRD: FitssB4096=F, B/ =F40{L

- RAZHEIEE: @it 7 FiEss

- HIRREHNSH: (HIBEENNEFREGEESERIC

(FNARIE.
- —8VonNeumannit&H#l: EDSAC

Main

Memory

Arithmetic
Logic
Unit
&

» Program

Control
Unit

1/0
Equipment
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»HE—aEH: PDP-1

Programmed Data Processor-1

IEFREURALIE

. 19575FHDECA Y=

« FMITEN (R|EFE)

« 18iFIK, 4KAEFE, HN=ZFHRA5RF
- EE{11200003E5T, 508

- BZLN

- HEUTitEN~Nk!
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> CDC6600, 19644

+ IMFLOPS #)ZR1THE (FLating-point
Operations Per Second)

> CARY-1[RI=H, 19765

* 0.1GFLOPS

> CARY-2[@=Z#1, 19858
« 1GFLOPS

> MPPHITALIEL
- BT ENNERREL

- IR FRERRNANNNESE, ERRNSRMEEEREDN#HA
RSBt KEAREFEAIXEZREHENEFTEMRA., CARY-1 CARY-2 30
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Rmax Rpeak Power

Rank System Cores (PFlop/s) (PFlop/s) (kW)

Frontier - ' J 3rd 8,699,904 1,206.00 1.714.81 22,784
i Aurora - HF 9,264,128 1,012.00 1,980.01 38,698
3 Eagle - Microso I 2GHz 2,073,600 561.20 B46.84

NVIDIA H100 d NOR, Microsoft Azure

Micro

United States
4 Supercomputer Fugaku - 5 F 7,630,848 £42.01 537.21 29,899

A ?GHz, Tof Fujitsu

Japan
5 LUMI - H 2,752,704 379.70 531.51 7,107

EuroHPC/
Finland

« Rank 1, EH, “BiiBFrontier”

* 1714.81 PFLOPS

* Rank 13, FRE, “$hHELKiHZ6”

* 125.44 PFLOPS

1 481,440 98.51 130.44 1,662

12 1,572,480 9464 12571 7,438
Infinib IBM / NVIDIA / Mellanox
DI SA/LLNL
United States

13 Sunway TaihuLight - Sunway MPP, Sunway SW26010 260C 10,649,600 93.01 125.44 15,371
1.4 unway, NRCPC
China

14 Perlmutter - HPE Cray 888,832 173:23 113.00 2,945
United States

15 Selene - 555,520 63.46 7922 2444
United States

16 Tianhe-2A - 4,981,760 61.44 100.68 18,482
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FAR ins R HE#H i yioA
1945 | Plankalkul Zuse FTHRAEEZEHNEFEHES
1952 | A0-Complier Grace Hopper B miERE
1957 | FORTRAN F—rEIEEHNERFRTHES
1960 | COBOL ETHFESMARERRIES
1569 | R ANTEReMAES
1960 | Quicksort Hi* C. A. R. Hoare HEFEE
1963 | ASCI HmhSEn e
1964 | BASIC Thomas Kurtz | BB R ENES
and John
Kemeny
1969 | RS-232-C ¥pite EHS S RAE BB
1969 | UNIX. C Kenneth X H PSR E RS
Thompson and
Dennis Ritchie
1981 | MS-DOS MicroSoft PC IR {EES:
1983 | Word MicroSoft HHESRESHITHE —STE
1985 | C++ Bjarne MR REREIES
Stroustrup
1990 Windows 3.0 microsoft
1991 | LINUX Linus Torvalds
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Wi¥en: RBEMREESSRRRNE (R

INES) kS —MRIEIES (BfmES

* Grace Murray Hopper (1906-1992)

« YaleZIFIBT, EEBENE

« 19458, "BUG”

o 1952%F, AO0Ymi¥es

* 19605F, COBOLiEF
(RIEAE) , TN ERREL, 2011£F
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» BISRSREE (W)

ISR R CPUEEARIEI(FY) A& HRIBKHEL. B5, AIPSRE=ELLIKHE
(MHz) =& (GHz) A&

. EEE

- HENNEE RN REEDIZEAIEE, RT—RIGBE(

SRR

MFEEEEREETS, TR L ENNERRIRERBI@RHT,

B, ERINEESIE

SERXEE

= LRGE 7iTRINENRYERE
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- HRR. BER

* ENIAC, (RiE1T—MER, ETHEREFREHRTEHRE
- BAP. SER
- ZRAR. BER

- SR, FRERARHTHPEE (HZLSERNF)

+ 1960, IBM709FMS

- ZHRA. ZiER
- HEaR#E—2ke
- 1969£E, UNIX, BHIEMERESR
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Moore's law describes the empirical regularity that the number of transistors on integrated circuits doubles approximately every two years
This advancement is important for other aspects of technological progress in computing - such as processing speed or the price of computers.
Transistor count
50,000,000,000

Moore’s Law: The number of transistors on microchips doubles every two years
in Data
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Data source: Wik edisoriwWikfands Year in which the microchip was first introduced
QurWorldinData irch and data to make against the world's largest problems. CC-BY by the authors Hannah Ritchie and Max Roser.
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- Babbage: H{R, HE. HiE

* Turing: &HFeitHEN
- BERERIGIRELES?

s INRFREEREXHURERRBE (VLSI) RAEARIEE

* JEVon NeumannZ3itE
- HTTEHSHNITE
- B EILTR
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- BT
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