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B M 1946 4E 2 A AL %?ﬁ‘ﬁmmﬁﬁ ENIAC(Flectronic numerical integrator and com-
puter) EXREEA R RBEXZFH LIS, %5 50 £ 8 HENEARZH TERKWEE,

FARAEEERAFE R R MBI E RS, —RETEIHEYL(1947~1957),
F_ARBEITEL(1958~1964) , 58 =B FEFE L BETTEDL (1964 ~ 1972) , 45 IO A MR 42
BB EVL(1972~), HRTRE T B AR (EH—R)HEHL.

M 1946 43 50 SFAUFH(1946~1957) R FEH BN . HREIANTHEMGETEHR
F & (vacuum tube) H . HAFFS 2  EREX IFEHE GEHEEEM. 1 ENIAC &b 170m?,
ik 30t, ThFEN 140kW, 7 18000 £ F8 , BSR4 BBIHAT 5000 KN H B, X—FrB, it
BV FEATES ERFSRRBEARGIR, BT ENIAC LIS, 1945 52K, 5 - EKE S ANE
P EDVAC(electronic discrete variable computer) B, #2 H W( stored — program ) # 2,
B T LU HEAZBNESG . IBM AT 1954 4 12 A # L5 1BM650 B — R EHLKR
#,

M 20 42 50 FEEHEE] 60 B4 (1958 ~1964) 2 d AR BB LA R, H M 1947 48
SR (transistor) TEM /REBZHANS IR T —GHMBEHE TR, B/ IIEME 0N
BEENREAERAT B FE, AMURE TIHEVREE, BT BEVERST LSS A
TR, BEoRTBYACRAT SR, W B A0 85 SUH 35 B RS AE8%
SRR EREES MRS HE, BRI THE YL EBEF3E 5 T 215 S,
X—E BV AR R EEH DEC A A 1957 4F#: i PDP - 1, IBM 24 Al F 1962 4F#f i Y
7094 DA K& CDC 248 1964 “EBH IR T # CDC6600. 1969 4F CDC A F# i DCD7600 -1 3
EXIEDTHRESZHE.

M 20 48 60 EAAREEE] 70 SR (1965~1972) N B R BT AR, E—RE
AT ENYR F 3B 284 (discrete component) 4 iR, £ R B (integrated circuit) B, &
HETHEZITEDERNE. BT RA TR B, 8T LA f R4 R TR ; Ret E
RS GE RS, RKRE TETEE, I i T & 48 BU s B po 8 F , (178
HEHNAESH SN ERE MR AT R, BN EROE S5, X—HRHREN
IBM §J system/360 F1 DEC i) PDP - 8,

M 20 tH42 70 SEARFIHAB] 70 SRS B (1972~ 1978) o A HAR £ B B (LS E PR
20 48 70 SR FAEGFERR R I, REBUR T LS A6825 , T BN ERSaXER . B

BB T KRR, AR A A 1kbit, 4kbit, 16kbit, 64kbit, 256kbit, 1Mbit, 4Mbit X & %]
16Mbit(1992 4E),

BERIAT BB ERER(VLSDIHEINA., BEEHEARKBEHA R, wm;ar“
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FEZEERZEL LA, BV AEG—E R RENRE,. RRESWRRSOHTENA R
WHE KB (P RE Cache TAESE KR EARESE), EREEE=ZRTENUE, R
TRHMERR B — 5 — BIRHEH TR 4

WA AR MR sORRI MBI R R . BEMMNARERE LHRE, EHMBGE T
BRSNS KRR ZA TR, TREGTHTE SRR RERTER, B
TEHH R 80% LA LA TEH; F A BT E VLA B B3 (CAD) F14 Bi il & (CAM) s #EA 90
R, HENLE B B # R F5 S /RS 81k, flinde— Nk B i EHLA U TR E .
BRI B H AR TR B E MBI K (MIS 5 DSS), LU &I B 8116 (OA) %4,
R A B S LB 8 ShLRCy — &, 2 BURT 8 T A8 B 3E R 58 (CIMS — Computer
Integrated Manufacturing System) , & BT X8 2 ) B 311k (Factory Automation) BFR TG A
TJ . DSS(Decision Support System) /ES(Expert System) | i A L& 88 (Al Artifcation In-
telligence) & AR , LB EHARE AL HEH, FREM TR, UHBIREERE,

BRITERATHRAAITEV R REND T =KIB# (wave) o

HEPERE — R R B4 EH (Mainframe) FIET 1, L IBM360.370 SR A A #
PLAY B, FAs S R DA N 3, BT RIEREITR

BRI & P LR 5528 (Client /Server ) WRT BH , 33 B A 4 B0 T /D RIATL BB AL AN R 3
M. HisSEEHP b, '

=R B 70~ 80 AT B ML PC(Personal Computer) ¥ 3, BIEFELTFH=
WIRE, W BYLAORT T, B LRI A 03 L W48 S B a3 T B LA B .

. BRRTENASE S E R, AT ENL NS S A S SRR, HES T SHkE

AGEFEARE BALKFATMEH-S,

1.2 HHEHSEERENHA

HREHLER T B KB 7330 F LR

IBE: SER NS EEN LENE: S Wk S

HEYIEE B RIE XM T 4 AT BN E TR R B RE T EL.
2. gt Fany Mg sk
HHEYERRAE S @A ENRT R EL

3. 80 Ak £

AU TR 43 2 B RIHL KB, BRI NEIL SR RILAE
IREALWA AT

1L EMAFHETYEA

2. R PR A

3. ERBLAE LA

4.3 Fbufs 5 80 3% 3 Ao 4 3 ) # (CAD/CAM) F #9 22
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1.3 HHEUEE S

RN AT ENRE R B BYEGRSE G RE U REERNEREHRH — B4
ARG, HENEARERBHBRITEV A SR EHNES, B WX B h ik (E Tt
) WSV ELNR, ENHRE R REBAEN, BOERHR N B4, HEIEGSHE
] DABRAGYS - B A5 H B e FREB AL : EHLER A BB S 28 BB AR R A, SN
SRS IR S A, PR 0BG a8,

TREVE A2 B E R ARG S BREH, RBFENR BL(BUS) . &
REEWA T ILFIER . s
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BN AR RN TS (X RS S B 6E 88, RN AFR E17) JMF
88 LiIRFHB N R EE M ERURFFRE. MEIEES Rt FREBER, &bt
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1), JAL A U ST [M\B
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EHIER h = KIS ER, EATRIE AT o R AR e R
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BRI A E I, — A B B E SR A R A 2 R AR e R AR
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BWEFAEATERRESER, UEHEESLOENED G HEE), ER HiRE& R
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1.4 HEYRGRIThEER 52

FrB AR T e B E R EVUS S T AR M, e RS
{46 70N A

AR M A TTEYIRIE R K (Operation System) BN M EHEF LERF A
HEF WEEFURESMIES WMFRMBREF S, DA RN HI S T 3Lbra & i it
MR

BRIERS
IR
LmEF
RGBS i%%‘&tiﬁﬁﬁ‘{éﬁﬁﬂ%
REEF

_ S FIRF
R
S PP

ﬁ_\iﬁﬁiﬂﬁlﬁim)ﬂﬁ#

1L.BR%ERA
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LA R R SR ERAE ) s RECANE D, R PR BT,

BIERGRANIIGE:

(DFEML#1E.

()RR EH,

(3) A E

(4)1/0O b2,

(5)WEE
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(1) REEH,

2.HEAERRG

BORFEEERGR T LI R RG] RUA R —ANE A B RS
Eﬁifﬁ.ﬂﬁ%ﬂl‘ﬁﬁﬁﬁﬁﬂﬁéﬁi ﬁiTﬁﬂtdﬁﬁﬂmﬁﬁ ﬁﬁﬁﬁﬁﬁﬁﬂ%

3. 1+ﬁ'-7btm%#k#
HEVMERERETBEERBEEENES KESERESH - MHTEVRES, NEH4
K, BRITEAE I PR S R LASE , B8 AR % 88 (R 7T A — &L ), NS S EEs , KRE
28 LA B P28 P 3 S B A 128 s KA R UL, A B R E R 45, B4R E(E R UM SLB 4, M8 3k
BEBHRASESE, '
4 BBRBETRBETRES
RAPARREERENEFHERE, BRF AR IFEV AT, B AR R 60
PATHIE T —VIBHE S XA BEIER BYLE A 3B, B A "R R R R 5388, MR
FPRATTRAUS , ARAREF REINSES (BEREF), RERT. BA—MEEAE .
BENEERR, BA KB, BE & AAECHATH 4 RES (4GL)$ufr;%:ﬁLﬁEm
BT B CASE,
5.% BB ABH
PR AE FHAHE BERLBP A IFSEARE, WF A HEE 4 WPS,WORD, it #4t
K LOTUS 1-2-3%,

1.5 ﬁﬁﬂﬁﬁﬁﬁ

1. =435 )

E—'.|A_Mwﬁ%%éﬁrrﬁm**maﬁum&ﬁmﬁB@ﬁ:ﬁ

(DEREARES

()= HH B H AN,

) EHLP SRR 0.1 S 5BBARERME 0 5 1 W4, Br U 3k H R st aT U
R E AT REE

(4) Z BT BRI BRI X RN A F 2.

2. 45t MR E A%

3 O SR — R R

B B o — S RIET , BB S/ EER HRE AR, B E S BT

(DEBHE T E—RERRE

T BERIRBER L 2 BUARBAERIRA R LK ko HERRT R EOR SRR L 2 BURBIER —OL

BRI akeE ERIRE N 0 BHE IR, BUE — WA SR R B A B A B i

FEL KRR TAANKRETIR RS R R R, BV 2 B a8, BT LIET R
BHEHAEBRERA"E,

(2) /N O B

SR B



ZRIHHAEMEEAR

JETRER/INER L 2, B AR i B 550 SV Xt 7 — A /N B B T 7 R ke L BURR 4
/NERERGY IR LA 2, BT AR B BB 4 XAE T — R R 8 ko,  FFBURL B Sl /N 43 2k 52 3R 2,
o BBIRBVNEER SR 0 B L S TR AR B 4 B BRI B B, SRS 3
RT3/ RO R TR A B UL S B/ BB, 9T LA e L B
Bih. MEIHERIARITA T IH/INECER B 3 U FRAL B9 = 360 /N B0 M B TR AL 2
B 0 DL, B RSB RLRAT T . LR EE R 2RI EZK, B
ERBEMUEEEERA, XEHE R A — 3 BOR 3 S B rE DU .

—A A B BOUE /NI S I BGE A H BN, LSS R SR A e IS B A" 5 /N
FRO R R EL BV B AT B, RIG &3

1B B e R+ R %k

B R RHEUR P B Bl T 2 B D7 B B — AR Y, IR B S BRAUR T R
ZIAMPTER, L AL S R0 - BT , Fe ALZ TUA N , L F0 {8 AR I B9 - 80 %5,

g i B e R R R B

B R U BGE RIS T B e R R T R AR, BN
ERRNEE N AR EBUE A T 3, REB BB S /MNEBHER — N BE VR B
R

3. KB AL T

FFEBMYLAEER .

()L EFEAE

BETBIN P WRSTEREFR AV, VISEERMERS S — WS REl,
SEREEREAR BB AR, BB HLRBEERR 0.1 RS, BB ES+ "8l i s - " 1
PLas B A — 2 —HEHIAY 0 3 1 R IX B, BE XTS5 HE BRI B0 85 0, FREF 201, LU
ORRME“+", U LRI/ -  IRERFERGERELRT . BRERFS B, KK
EERAEFFEIENEE JHAF 5 ALEHLAR B0 B B BB R L aR SR LA

PLER B ) — s B R B S 2 LB I A OB . DLES IR —IKBEE R —
HR BB TER, — SRR REREN, FK 8 AL —DFHT (Byte) , MIEHLEFF
K— R T B, FEK 8 ML 16 i 32 .64 i, — T

S NBIEAZ S, MRl BV EGH TE ARG E RS E a7 258
Mo SHE—EREMN TS, B ANV R TS = 1S R EMAMG,

Q) FBEFEREMRIBERRNE

— ML X I SAUREREER T AR, RSN X, X EEWAEINE | X =
X XX, X LS BURRSRR N -

[(X]g=XoXi Xy X,

% X>0 B, Xp =0

L X<08f,Xy=1

JFERAMEEWR, B EEMBEEN TS A ERARSE S msE  EERNE 2,8
Bt , TRV KB EIELE TERINBZE , FRERMBAFET .,

— MR REMA SN A, ER SV BAR G AN S —fERER

RB%E
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Rit. EHOERSEEEA. 008 | - 2 Y
® [ X]g=XeXi XX, / -

Y Xo=08,[X]g =X X X ////

Y Xo=18,[X]g =XX; Xy X

(3) #MEFE A 2 (complement)

BITMEFRRER B R : O SBMERBER—ESMBEEENTHILER
BN, E BB, OERMEKEEHIBMEEE, AT — R TEBI P EE R HRE
#its

HEWIR—MARFEKNPFRE, ALBRAEEE, BOBRNEESERAERLE, n
R 3 BB BLR 27

— B AMZIEE X p, BELR M, X BEME, #MEE LIF .

[X]%:{[X]g X=0

M+X X<0
MIXANE X R BRRER 15— E MG,

X} F @ I POE A —Fh IR B i B RS SRS AMS

OQEHMHBRENGES—#, [ Xy = X]g

QBB R IEBA SRR 2 5 HRAS B REE, Ekﬁiilg[l 1 EB B %MY, B
BUL R RIGFEN 1: (X1 =(X]g + 1. ;) [N NECERE

EE+0 M- \%@q@ R, 1ﬁﬁﬁﬂﬂﬁm%rqﬂﬂ7ﬁ$ﬁ%%ﬁo sml\ﬁ%
PLARIAT LAROR - 128 i ﬁzﬁ 128 MBS Z XS BE, G T 0 8 i — 3 AP R B R A

R 128~ +127, PR RAFEET 128)64 8 (Y RERE IR, Hm [ ot

LY (Y e ﬁ;@)@ﬂﬁ&&ﬂﬁﬁ% 1

ERBSERE: 7 "

(1) B ¥ (fixed — point number)

HEIARNBEAMUERS , TAXKBHEGEHFEE /ML /NUSR 58 Z#E6L, MERE
FEVBPERESNE L, EERAWHRERLAE . —H2AEMA IR/ MR MBI
SN EABIMLZIG , ME R A B 5, HIFRE S B Y

B—MAR AR/ NIENEREEFSMNZE, AREERI B ILZRT, e
JSHUNEOLER S, TR E RN

HEVRAE SRR, N TRRAER A /MR REE, FERE—MAEF, 5
FE WBIE T /IBE /MUY KEE SEBESINER, 45 7% o B e BU 38 B 3G B
., n i EBESBRYBREELR - (20 - 1D<X<2"" - 1,n U FBRE /MR ERRIEH
- (1-27079<X<1 -27 07, MHLEREUNT R R B B/ IME R, B4 4E 0 AbHE, I R
BB AER, VB LR, FRE“ B, At L 1L B8 R B r i S,

EEEERAFERLEER, AL SBERENEE/N ASEESEM AR T, 28
BAESFLRE .

(2)# B ¥ (floating — point number) :

HEILRARSBORBAEE, ESRETE RN, BER R B0Ed B3/ I -



ﬂ%‘ﬁ?ﬁzﬁ]?ﬁﬁﬂt

RALE RN B R ERH 4 .

N=2FxSs

HA :E——N B (exponent) , B 75 L ; '

S——N I H (mantissa) , EHE A BT IS, — BN B 302 S/ NE
o

FREGEELTBIE LR FFERSE, T RBREN RS RFEMN S, =1,
RAR 1, HBEARLSH O BRI ER AR S, =1, B4k, FiF N BT,
AR, Y N BIERAT,S, 5& 1, N & fHmt, 51 JMD?E 0, AR AR

4. B F G

TR BV R AR, A e U —FM PR REERTE, TiEs—t
HER B A, R RS Rk, B —H R 0~ 9 WEUEZEEN , B % TR MBS A —
il ] 3% 7 FEALAE B, SRR S 3 ) 4R 85 A + 37 ] $——BCD 3 (Binary Coded Decimal (B{FK
“— iR, HEEAEMRE, I EE A 315%, 55 N 8421 BCD 73,4 4~ — gt AL
BZERA TSR 8.4.2.1, 0~9 & 8421 M58 I b ml —Resb o, +40 88,
it 9 o, WEREUIMNE B 3h s R AL —  BVE BT 3R TR T BB B F R4S R

5. KRB

BT A REAT R, LB TR, miE s R TIREZk g, SR Y
M SR, HAE B AR BN E RS Z 1R 40" AR, B —
B4R, REERA M ES R, R Ry R B BIBE AT 7, M ABMAE, B 5EH
HE B —RREM AR REGE BA RIERMRE S A HE E a8 B4R ITE R AL B /)
#% B 340 1E , REE X R E B9 45 1 “BE B85 (check code) o

RIS

KRN EERABY B—A S AER A (parity bit) , XM EEE 0 B 1 BRI & .
FHRARI (odd parity) , ISR & “1" M BERBR B HBRELE FHES T HELERE
(even parity) , ZERI KA E g E A1 Hﬁ/\ﬁ%{%&/\o

XA -

RV KR F RN —RERILEEZEE ST EROBER, MEAMUE —NF
WHE—1
W IE BT , XA PEHAAS B A 1) [R] B A, oA 10 U A2 RSB

PEIF TURR I FS——CRC B (Cyclic Redundancy Check) : .

RGBT RRBEE S —MTEPON, fF R — R BERE— A%, X
MaEfE XM BITERE. ERITRB(ER CRCHB)ME— #%Bﬁﬁﬁﬁ&ﬁ,&‘%ﬁﬁ{*qﬂﬁ
TRANKEGRG,

(1)CRC &

BITERENGERE M(X)R—$ k M Z#HFS, E e AL R, 58— e se i 4
TR, “ERETA"EK o+ 1 07, HEREE S r CABERKA, EHERFE k 1 E
5 BEHBIERL CRC . CRCHEBABUTA, R A& — FEEWR CRCHE, —FH
R A B AR, ISR IEAFRR R, AR Tofs B 24, By £ CRC IS r R,




F8 HENEHDR 9«

BT k AMIER MR, WS B RS R R T, IS T, —REREH
f&ik— RS B als -

(2)CRC #&it%

21415 B A 8L CRC W8 LA XA X CRC BREHE S “EREFA"HR, X ERE L
“B2BR”, B _HASE N AE B AE L, 1E8 2 BRER, BB RN 2 M3 Ry
fi 1 BRI 1, RZFM 0, RIGHA 2 W, REBAKRE. XNMAREFHBER. MR EN
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