ERIDEHE O -9




TR E AR B

BRI O 54




i

AL TA-32 AbBRERA 32 A AGHFEM B LR EH, WKBEFE, HEVRENM AR
B, SR TIHEIEASA, 605 A32 LBEBHEBAMAAR. KiERR, RFERH
R, BT RS, RA RS, FHEAL, RARTED, SHHNNFTHEES
SEHENL . SRS, A, BONAE. BHREKS. BHRR. HERT. £
S USRI EHERER,

ABEAENEESSERE MRS . RYNAGTENS LR “H R R TR
B OCHEAALSENT BROAMESEH, ReESENIEtENSLN HTRE
PEEAR" BRGEM S LR, WA, ABEE— R ENEEEE T, A, A
G, SRRARE, EAVMTRE, EEEARET. EEMABFSREL WA FA M
M, EAHENSEIRERES. ﬁﬁ%&u&ﬁﬁﬂﬂmﬁkAﬁ %EﬁA#Z#
FHUBEHAR W BIRE RV AMA,

HIET BRI A HRR
W, SNPR
FHEEME ERHRERGEEHR

BBERKE (CIP) #iR

U A E AR SR/ GRBetE 4 > bt HLA T b kAt 20101
GHENERMHFRERRANEM)

ISBN 978-7-111-29105-3
Ik I & WL B - B52FR - Er V. TP303
[ A A FEL 34 CIP By (20099 %8 213215°% -

MR T A (remERRERERE R $  BRAH 100037) .
FiEmE: BRE

A xR A5 6 b ENRIA BR 2 F1ED R

2010 48 | A% 1 BREE 1 EDRT-

184mm x 260mm - 17 Epgk

FEMEFE . ISBN 978-7-111-29105-3

Efr: 29.80 0

R%¢%,Wﬁﬂﬁ\@ﬁ\%ﬁ,m$ﬁﬁﬁ%ﬁﬁ
EWRIAL . (010) 88378991; 88361066

WL, (010) 68326294; 88379649; 68995259
WAL, (010) 88379604

{£# (54 hzjsj@ hzbook. com



Preface §l B

AR e A R AR AR, BRSO, HR I I ARAHK, AR
PHANAGRARA TR LHER,

EARZEER HINAFERRAAE LML b, BEHKET HEAKESH
FUEL” iR, A B WRE R ENE L AAKE R T, BRERRAFREE: X
FIEA, HFEMARRE, CHETRALT, BRAURAEABEORA, HENAGEHE, &
2, HTFRABM ALY IRRE IR OQRARGEBA LAOLLEAR (RSB TH) FAaRi,
BAA 4k 50 FN, LEAALEXARARAERREE, Hl, “HEAREERARASE L
A" SR LEFEERRST QREGHF IR T RA— TR AHCIRE, TREIA
“HEMARE BN, FRBIARRLELALET B ENRH A%, RA&TENIHRE,
FHAMEREL, LEZETF, NLEHHERA ALY E LA EMGBE, —RFER
BAZH “HINERRRA, A SRGHENAAEELLETFAMEL, BEFE
—1 “HEMERRE” EE,

A, BAEAE “HENAFERAAME LR FHIMIMA, SLEFEMELE
A RRARKEST BFEER, FRFERFER T LORFHA, BORREFE, &
N%ETAH, HREHMIL, ABEARTHE,

1 SA TN B AR B A%

ABBAT BN LA AR RARRGH S A, SEEHA FIRER” 1
B, B4 HMMRE” 4, GRARAR. BBEAF. BAEK, BER, ARAL. BAW
BBEERSAR, #FALEIRFHARBRE,

ABHSIERMFIRAD, ARABAIALBAR “RFIH" REQAME, hiddm
BAXDBRBFE, BLELHETR, FLRELLFAEFEEREFEAR,

“HEMAGLEN BCABZALSNRE—F “REBHERGER" F4A, L+ ol
PAEIRR] ., Fi 4k, GERENFALS, ERETHIMERGRTAL, HALRTRHF
B, HEPIT, FREIEA. SAB. SHEARHA,

2. i FAHEIFR MR SR I RA A

ABREATFAALAH “HEMARRE" 3 HERERSEH” K, BHXEHH
Kt EME G AERT, EAH LB EARK, ELFEAARBHRTERIR, £BIMK
B A ERS RGNS, RRRTENEREERER,

B, AHERTEEFERERBLS, BEARHBPHTALNE, RAAHINBE
HRBARES, BABRRGRE, F—F5 &, BdEHAN CETHER, TH, FEK
KR A Tikkg R NERERAT, RIBAM, LIRITF R RR KR8 L, &
AHGESRALHOKENEERSM BRI, AREREF,

CABHHSHMFNEMALAAF, FAULES TEMLAERE, Hlde, 5T EHAE AR
W, BHMARRFABR; STHEHSRH IR, BELEMPS L2 E; ﬁﬁhé%&
A3 hEmATE,



3. A IA-32 b BEZR A4S A BEHUH 2

FHTFRZHE6, ABALFBEVELHIA-NR LEE o ZEAAT LI T4, 222
AERBTENIHREGRAN, RES2EAATENEASR, b, FASEH, H45%5,
FuFX., ERAEHRUIAI £ BEG, GAKRIBILKHET,

AERATFBHNBAS “HENBAZRAAR” #4, BACTNERLE “BILEBERE
oK BEMAZILFLAHE, EPILAETHAEORRAAZLR, B Vit Fnanfsd
MABAAS, Ak, ABBRAEABAPRIHRE, RABARZAEF, Hlt, TEF T 32
BARIBATMRERAERAZERE; RELRBFELALBEST, DR FBEFHAAINH
hit; ELERPABBRHUFERE, AASHERBEENEREY,

Bz, ABRAHOMNA, ROTENEARRE, BALABEHARAMATEINER, 48
AEARRAG T HENBAE R AR, 23 £59F,

e 1% “HAMARGEHE”, REFLHAMMHLEALE Intel 80x86 R 7| A F B LK

FlEMNAABAE, NG - FFIHANEHT BT R aER, AAANTENYH
A ENERE NP AR T ERE,

e B2F “BMEBAF, AEAG T EMAR TR A SR, FH. EH, FEEELB
B, FHASCI Bt s ikem AL CETAAKBANNEEAEREMLAR L
FhiE ‘ '

e £3F “UFFHEAM, AFEFHAMNNBESZIER, BdFHFLBPTHEAHK
tARLAE AN LBHRE Sk, AL AE, 8BS, BRAS. FABETAS
BT RBGE S E, REALTHATEERIERAHRETHFLT
Rit B H,

o BA4¥F “RHEB, AFFAABAEBRARGEHBEPBELBHALAR, REARS
134 E . 16 13 8086, 32 13 80386 #= Pentium tshat sk iy, BERA AN ALBEFH
B IMFXAPEEEYERURSLEBEBLN,

o 5% “J8ARG%, AEUIAN LBEREBASLEAN, FIHLSHE, SHFHF
R, FHRESI, AR B FRBILHBEBETHEGRN, BRERPFAFT %, &G
AAHRIRESERRGH L, )

s FO6F “BERALR, ATRRLLKLH, ANBEEEY, XBEEH. B IATELE
AH K, w16 45 8086 #» 32 43 Pentium A H F I LR BN HEFFBAESA, L1642
ISA, 3242 PCl #= USB & A6 % J A b EFMEELK, ’

o BTF “BHER, AEUBREREMPHIASE, HFREFHEMEH IR, £
AFESHREMBOLEY H5. RAFD, NEHREFHEBEHTARE MR
Ho, BE, HAIAR LEBIFBMEARAARITABET RGBS AN, '

o %8F “Urasmtie’, AFTARKVORUHR L, HufRAIHRAAYE, £41/0
B0 U B E MM SMRRAT R AR, B4 E, PSS DMA e REZ, St
BEABE RO EHE e, ko, FFeFdtgohingo,

e 9% “UBMBHERBRA", ATUFFLABHEAATHT & 2L IA32 L7 B HH
ABHEELEEFERNGEHERRR, ORBSIHTORSIAKE, BREE, 3
AMAT, BB ATHEOELENS §HKIES, BEBIFANEEBERIHHK,

AFABBUERP, ASFEBILERRE, TRFEERRAFARYEFRERKE, AF
BB MBS NERBETRFAS;, REEARBAFGELT, RHLZHRARBELF




HESR; BFERGAMBATEE, BHBRERABEELR, FEIXFIMAANE, AH51E
REAREZFIRFAS, AZAHTEMN () AR HBRIETHANT R, TS
IEFEAE,

A EBAMNERBOHM, 2EABRARETAZERLB -T2 F0; wRAMKESFE
ERNE, LTAEHESI ~54 Fat, sof, BTUARSE2FEFZHC/C++ETHE, £5FF
EHILHETHROLERRY, BFRRENRTAL TR, S F5HLREORE, TUARE
FEYLIEK ATt f, EXRRELIA MM TR, R TEERFUFE, 28K
FETAE BRAMABX, RIBREHPRH,

e 2HEHEFEBEEATRIN HREHEEEAFTEIN
R (HeRt68) CERF (REERTSL)
1 6 6
2 10 8
3 10 8
4 6 4
5 8 6
6 4 4
7 10 7
8 8 6
9 6 2

AT RFWIEE T KIF A fit s, BATFHT “KFHRIBKRIRELFHY ML
(hitp://www2. zzu. edu. cn/qwiw) , R Z K Fehh A, RUEABORF RS (L FH
£). GEBRRAIH, RELAHETTLAGCFRDTR, kB KEHF, A LHHM R RF
R VX&H#B%&'—"%—‘ FIA IR, T RIF A ATl & -F o4 (glanxiaojie@ zzu. edu. cn) 3,
AR LIRS Rk Rk

ABMEREIG, A THMALRETEI SR, DA 55 T2 N5 1Hh, A45
FHHERRLEE, ARNHBRAFHNTEE. P2, FER, £8H., B4, REFASL
¥, RO, BLBSRIUE T B EANG AR RS IR,

I 3
2009 4 10 A



H x

B

i}

B HEHASRGE

1.1

1.2

1.3

2.1

2.2

2.3

2.4

2.5

Contents

........................

HELLR A E ..............................
L1 3 Sanes £ Rl
L2 #R s £
Intel 80x86 & 4bFHEE
1.2.1 16 4 80x86 & 2%
1.2.2 AR &mE
1.2.3 Intel 64 &2 8
HEYLRSER
1.3.1 & - Bp B AL e
1.3.2 #A At AR
1.3.3 PC &M
L3.4 HHMARRGEREHN
1.3.5 S 3Med stk R s

------------------------------------

............
............
------------------
............
.....................
..................

......
..................

------------------------------------

.......................................

ikl
2.1.1 =l fat it 4]
2.1.2 H#\Z ek
BERLIHT vevermmemveneraninniniiaens
2.2.1 2 EEHEX

2.2.2 AHFEEBD
FH GRS
2.3.1 BCD
2.3,2 ASCII
2.3.3 Unicede
SRR
2.4.1 FEBERX
2.4.2 FEHEHEAESH

...............

..................
...............
.................................
..............................
...........................

........................
.................................
..................

2.5.1 HBERBAD
R R Lt LT E———
2.5.3 BRTAD

B2 EBL
HE2ESHE

....................................

....................................

EIF BPBEEE s

3.1

3.2

3.3

3.4

3.5

H3ERL
HIEIHE

BaAn AR

4.1

4.2

HEBEAB

.................................

A
3.1.1 FHEEZ
3.1.2 EHRARHEELAN
3.1.3 S8AKGHBA.
BB ALH
B[R
3.2.1 MMesih
3.2.2 %m@;@ ........................
3.2.3 ZAnN

........................

---------

.....................

.....................

...........................

3.3.1 ZBARB cererevececinenen pen s
3.3.2 BB ceeeereeneenen
3.3.3 OB cerererireiiieiiieniiiein
B S o
34,1 BREE seeerrcesiiiiiiiine
3.4.2 g:,gg ...........................
3.4.3
AR E R
3.5, 1 PLD Bl «reeverrereerenrnoneene
3.5.2 &£-F&H AL

------------------------

...............
....................................

....................................

.................................

..............................

AL BRER A AL
A.1.1 BB -osssnsaimnoies sins s s
A0, 3 ZEIETE covn vwws vuws v sonwawan swss
Ab BZR G
4.2.1 %BBHERLEH
4.2.2 8086 tyzhee st Hy
4.2.3 80386 #he& A
4.2.4 Pentium &L H rereeennt

....................................




4.3.1 BREFBZ oo 86
4.3.2 RBREFHB v . 87
4,3.3 HRFHE - seeeens vebeees 92

4.4 FEREBRZHLL -ovrereviiennnnns eeieearienees 93
4.4.1 BAEEA e, 93
4.4.2 LTAEFF K creererreirerciiniiinn, 94
4.4.3 5{*#;@;1}_ ..... Ceteersseisensanens 95
AN e PR beresesecnrensens 98
HABEST e iseens feeteeeaatenas teeeen 98
BEHE ARG - errerernnennns Seeerenen 101
5.1 ?Eé\ﬁiﬁ; ................................ 101
5.1.1 ;g/?&gg,;g, ..................... 101
5.1.2 TA-32 384X, ceoreersrannns 103

5.2 THEF R eieeeereererinerenns irveeneneans 105
5.2.1 HIBFH eereemrureseeinenns 105
5.2.2 FBAFH e 109
5.2.3 HABRBFE covernns "

5.3 GEFARAKHEHINEE oo 113
5.3.1 BBAEELIES oo beaene 113
5.3.2 ERBIEIRS  coeveereeres 114
5.3.3 ﬁ%»ﬁ‘s%;}gé\ P S
5.3.4 MEHBBEIZA i 117

5.4 WHNEZERHE--ooovvrorsincnnnns ehevenas 119
541 BRI reeeeeeeenns beaess w119
5.4.2 RBABFIEE - rasene donvane 121
5.4.3 FHRitAL oceeeees Crreensreean 123

5.5 IERIESEITEOEEAR e 125
5.5.1 HAMASEAHMIEAL - 125
5.5.2 RISCH K& &AL oo 126
5.5.3 MIPS ALBE wroserreonunconens 127

% SEEBALE corevennenens dessrasntsssesnennsrns 128
S BESRE coveevrenrerennnes beanes iverareenas 130
OB BBMBIE ovvvvvrereviiiinnnnn ceeer 133
6.1 JAEREEAR eeerereres bererserrneeniranees 133
6.1.1 BBER ereeriiiiniiiiann 133
6.1.2 BHGEIEEE  eeoieenienn 134
6.1.3 HBETREHENF e 138

6.2 8086 [YBIBEE ooereerrerrninen veerine 139
6.2.1 it/ HIEAZF ceevriveinnn 140
6.2.2 EBAEEIET oeeeiieenan 140
6.2.3 B MR L Lt SCITIT O PIPPN 142

6.3 B0B6 HILALRITE o oeeeeremrarereraenens 143
6.3.1 BHEEEL ccoreeerieienen 143
6.3.2 EBEAHE eeerreniiiiienne 144

6.4  Pentium ZbIRZRHY T BRI IR <o oeeeee 145
6.4.1 BB SL erereerierniiinniie 145
6.4.2 BB oo 147

6.5 TIHLELEMLE ovorrrrrenrremsssnarennn 148
6.5.1 PCHMBBHAERE --ovovoeeeee 148
6.5.2 ISA B -veerrererianiieannin, 150
6.5.3 PCIBEE -coorrenrrmnariemncninns 152
6.5.4 USB Bgh oeoroveerrerrennannne 156

BeEmhs e rteerrereeennireainaraans PO 158

B EIE orerverriiniiniiiin 159

W7 IFREBRGE oooooerereerereneieenenenn 162

1.1 BBEGEHEREW IRIEIRIRT 162
T 1.1 HARIEAR coverrrecnrariienn 162
T.1.2 EBheEH coovereriiiniiinnn 162
7.1.3 EERMEJRIE  cercrrcnrcniannns 164

7.2 Iﬁﬁﬁ ................................. 165

L7201 BEBEERE e 165
7.2.2 REBAEB ceceeeeeninienn 169
7.2.3 BAEBMHEIEAL s 172
7.2.4 ZHFTEGE cevveereeneens 177

7.3 BRHEBMFEMERE 180
7.3.1 IAERID coeerrviiiiniiiinnn 180
7.3.2  HuhEBESF coeeeeeceeceieniiinn 183
7.3.3 3B EE coeeriereiiieiiinn 186
7.3.4 BAKE ereereeeceieinn 187
7.3.5 80486 &4 L1 Cache =+-<evveee-e 189
7.3.6 Pentium & L1 Cache «------- 189

7.4 FEREAET cvorrererreraererannrinaanean 191
7.4.1 BXBREEE oeeviiinn 191
7.4.2 RAXABEE v 193

%17 BERLE e 196

BT TSI oo 197

H8E BMARHEED v 199

8.1 LOBOUEER - oovverrereninecnnnnnns 199
8.1.1 VOB oaHERIEH -oveeee 199
8.1.2 /OO Ghl -reeernreonns 201
8.1.3 AL, orrreeiienann 203



.

8.2 AMBEUBAEBE T rerererrenriraenainns 204
8.2.1 RAMEAEIE corvererinienns 204
8.2.2 ﬁ'ﬁ]%xﬁ ..................... 206
8.2.3 q:gﬁﬁ.g-xé sesesesieseeeiaanans 208
8.2.4 WRIIEHI AL cecrerereereens 211
8.2.5 DMA 'f{;‘:é, .......... serasmssuen 215

8.3 ﬁ’}?ﬁjﬁ/\%ﬂj:}%g .......... seneeees - 217
8.3.1 REHEHET e 017

R.3.2 ;f-,ﬁ-,gg .......... cerereeiens 224

8.3.3 F¥HBiTiBizHED - e 297

8.3.4 ;};;}a&_g ..................... 230

B EEMGE oo 232
S ESIE coeeee e eeee 233
ToO=m ﬂ:ﬂ%ﬁﬁﬁiﬁﬁﬁ)ﬁ PP 236
9.1 FEATALERELR «+veeeeer et " 936
9. 1.1 HAFRMA e eeer 236

9. 1.2 HAFHENEHGE e 236

S 9. 1.3 HEMEERIRR e 237
9.2 FEAGRIFT e erenerernreeaiiiiiiaies 238
’ 9.2.1 3}AIFEAZEK -r-eeere- 238
9.2.2 MIRFTHAK oo 243

9.2.3 FHEHAFHERK oeeeerenen 246

9.2.4 MEEBAFHEAER oo 248

C 9.3 BRI FTF e 249
0.3.1 BELIIH corerrrenmeioennns 249

9.3.2 %iRkIgH RURIIIIEIE & 250

9.4 %ﬁg&;{:fﬁ- 255
9.4. 1 Bl £ BABB A  ooreerenen 255

9.4.2 BUHBABEHAR o 258
_.%9‘5,?5\%‘ ............... creeeens 260
%9 ﬁ;}@ .................................... 261



Chapter % jﬁ

iH 31L& Gt ik

RFEFHBENENTRTE. BT, RRREy EEHHNRR BEE KBRS
WIREF, RN BRI K, BN, SRl (ARBRPLREN) B
i, FBA 2R, ¢5HhmM%%hﬂ%ﬁAAﬁm%m ﬁﬁﬁﬁﬂ%%%kﬁﬂﬁ
B, %Fﬁﬁ%ﬁﬁﬁmo

1.1 WAL R R
HANMEAERRRR 20 HEREENAERRAZ —, BEHEAOMERAB AR
BT, RAHBE T AT, 2IRETETR, RAERARNEERE.

111 HEN AR

%@Eﬁ%ﬂyki@%%%%ﬁﬁﬂ(LWMwﬁh)ﬂﬁﬁ%(lREdm)ﬂﬁTm
R EE—6EASEFHEFIHHEV ENIAC (Electronics Numerical Integrator And Calculator) , ENIAC
HENEMATHIEARH S HRBORER, 522REGE, &%%ﬂﬁ%ﬂﬂ%ﬁﬁ%ﬁ
FIVHENL, F 1946 EBLIATF,

L MR R |
HEVWRBRRVEE, S THTE, ST, PSS RS BRI R R 4
e ‘

o HEARIHEHEME — G ENIAC At FF 44D 20 4R 50 ERK, X —m#IREE
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COR—ENLNERRA KRN, BAERR. K. Bl BEREEHR. 76
BREBERERSA. Hit, X—RHBIARNATRHETE, AATRELEME S48,
I T Tl ‘ |

o HE=MRIBEYLEM 20 fiH42 60 £ HIF) 20 42 70 ERPM . X—EHIME BT RAE
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A PR /NS B B R VT L, LR S SRR AR — D, TEHRIE R
HEESHATISE BRI, KA/, BMEMLIRE T RIFM ARG, o,
HEAARUATREHE, FRTXFAE, SLEE, AEHS, BT HENE
REBEHAMGENERERRE, THTASEE, TETH, HHERST,

o SRR H PR CHLRE S A A R L B 0 E T PR ML X — i
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A, BAENAE DL, BIEEGE, BERE . EERE, SRELERET

B kB ST, FEMATRE.
1971 SRR, fENSEMAHENEE SO MAHEIEE T CENER, MiE

N RES] TR HRIAER.

HEHLRL A J1 s T E R A K0 ZRABEE AR MES, R EIEARRE R
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PURFIE AL, L. RGLSERLNTARE, K “ERL" HEHFENOARA,
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2. MEARSEMR

MR RE R SIARA EE B FHE MG, XWRSHT TR, HMN 1946 25—
HIEFBTREIEHL ENIAC FF iR . BB Z MR B, 1R E G0 L+
R, AHIAAR B B PR B A WHE RO M3 THH BN R R R . BE/REH (Moore's Law)
TRIF MBI T XA AR
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1.1.2 HEITENNARE

EERNL, KAWL, DEHMBBHESIITENF, BB (Microcomputer) M EEE
W, AR BB —K, EREITR, EREE. B3iER. ATERENAGE,



g1& WENRSGHER 3

BERPER B R—3, TE, 2IMRRPEANERNSAEN (PC) RRIMNBAZDLE
BMBIRMAYIRS; TEMBMCTHRS., WWW REHRER KR BEE THUEEIER
Gt & EEDPEZANSMHERLETFREEMNTENRENAEE R OREHENIASLZ, R
SEARERZ ORI BRI R FIRENE, AEHARE, HREREMIHEAR
HEIRS., fFEAL. RE[AHRALTEHRARTBENMN =K FBER AR, WHEEIE
RHAPMEA,

i’f’ﬁﬂﬂ‘]ﬁﬁfﬂ%ﬁﬂ&‘bﬁﬁjﬂﬂﬂﬁ (Processor), B se4b 3BT (Central Processing Unit,
CPU), SAEIHLP AL TERR B RA — S KA E L B, R WAL BE8§ (Microprocessor) ,
ERFXEBMABNREWERE. 858K RABGEERE I Z.OHENITTENIR AT BN,
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1. @ PREE

1971 47, EHIntel (FF/R) AR HAGEF R T REITESEN, BRASAMEAE
FHOFRERE— M EAAESS, TREEATHR EE— MU HEE Intel 4004, Intel 4004 4L
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1978 4EFF8h, B AR N —H 16 L F R MBI TES, W0 Intel 22 F] B9 8086 1 8088,
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2.9 FAREE, X—BERE LML & IBM A E) 5% A Intel 4 8] #45 4b 28 28 #1 Microsoft
() AEIRNRERZET LK 16 S AITEYL (Personal Computer, PC),

1985 4F, Intel /A RIMERY IBM PC B XM, #—BHil T 32 Mifdabeeas 80386, HAERE
KE 27.5 TA-REE, BHHIERIE 16MHz, MWXBTE, GRS ARERBEH B, 5 Intel 24
AL, MDA 7= T 80486, Pentium (FEHE) . Pentium Pro (FEEEFENE) .. MMX Pentium
(Z6EF:HE) . Pentium II, Pentium III 1 Pentium 4 2554 BE2S . #4n, 2003 4F Intel 24 B PRI
—fX, Pentium 4 4b3888 FAF 1. 25 A RIKE, BHERIIIAT) 3. 4GHz, 3645 1BM PC HLIY 32 fi PC
Hl, &% Apple 22 F]# Macintosh Hl5F, ZEX AR CEKR, HHEESREBARMELEKRN
%, BRRAT TR TR AT 5 B — 5% o

2000 4F, Intel 2R FERBIFLET BN R IR S 2P H AT 64 MK A9H— (UL B 48 Ttanium
(%B), B, HMAFM 64 Mgt a7 20 4 900 FREL MM, BHREFENATR
FHRpEEd | KEE5E F 80x86 A FHBE A, 2003 4E 4 A, AMD AR B H3EE 2 41
80x86 £ 14 Y 64 NifHAbTHER , BN x86-64 L5, 2004 4£3 A, Intel A E AR T EHRY & 64
RSB 32 iAbIRSs, CRBY B 64 N EHFE AR EM64T (Extended Memory 64 Technology) .,
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64 fIMMAL A F R BECEE M EA TSP K 64 7, MAMBE THAMKLTERES,
2005 ELUR, KA 64 M BAR MR HHLZERG T A EWR, SR, £ BE ST E—
MYEE R EHERA BB, FORE AR TARSERTHENRTRS,
BRI BEIREEHAT — 12 H SRR B .

2. FHBLHEE

PR TR PC, EITAHE . T/EN . RSEE L AE M ( 5%5%% MPU) 4, &FH
FAORL AU AL B . S RAPL (BREEhlaR) MR sS4, }

B HL (Single Chip Microcomputer) 24838 % F T HISUR M AUE S5 H, HAEKR CPU
SMESE VIR M — 2 R EI M, B, ROM FI RAM. ERER. JPfr8O, BT8O0,
ARG ARER T A/D, D/A FHE g, RAFEHR, — uﬁﬂ?ﬁ%—AﬁﬁM,hgm
LD BRSM R EAR A, S LI R BRI RS

BRAUERENI RN, HEE EZHRAMBEHR A (Micro Controller) =L #k A R Hl 2%
( Embedded Controller) , f&#RG MCU, #IEHls3n0f AT EL (1976 ~ 1978 4) LA Intel 27K 8
2 MCS48 RFINMFE, 1978 4ELUG, MM BSHAL R, U8 MAE, BELMNE el 2
F#Y 8 iz MCS-51 R31, FH Aml (ZHHE/R) AT AT89 £F| (5 MCS-51 3%F) . Microchip
Technology /A Al # PIC £51, 1982 4ELLJE, HFLT RHEARAY 16 £, 32 I HE, Bitn, Intel
AT MCS-96/98 £51 . Atml AFIAY AT9L 51 (£F ARM A,
| BF(SSALHSE (Digital Signal Processor), Bi#K DSP 5K, ShR LR — ﬁ:ﬁuﬁ%ﬂ%ﬁ (#
FHD, BEERETFRAESHEELH, EW%%&%EE%E% BB PR A7 b B T vk A ik
BHE ., DSPt K H 1979 4 Intel AR FF X 2920 LG HWAFH TERERE, HPEEMMNE (Texas
Instruments, TI) 737 ity TMS320 487 it L7 R & ¥, 140, 1982 %% ) TMS32010, 1985 4F )
TMS320C20, 1987 4 ) TMS320C30, 1991 4E i) TMS320C40, i A TMS320C2000, TMS320C5000,
TMS320C6000 5%, DSP A TG EEAHERE . HRLR TR AN, RERS
AR FABA B9 TI A7), AD 24 F1 Motorola /4 7] 9 DSP 5 1,

RIS . BFESAEBTEA MG ERE, G5B ANARTUHARE—TBHES,
B, YA EENARRIRBARRS . BARREMS THBEYVSRELSAR ., BE8RME
SEMBETHEAR, EHENEZRADNAREZ S, WESBHEAR (Information Technology,
IT) HIBAT™ 5,

CH 20 D 70 FERBAAEBE A, ER—EEEH CPU, HIEH 28 DSP B =4
FHERE, XSRMMBBROES THEEBE &, BEEEH, ﬁﬁxbmx&ﬂmgﬁgﬁi
m BEA EHARHMFL

1_; 2  Intel 80x86 %ﬁl&bﬂ%ﬁ

%@hm“jﬁﬁﬁﬁﬁiﬁﬁ%m%ﬁﬁﬁiFri m%ﬁﬁL%~AﬁLE¥uﬁ
RIZEF=T &, FLAET7H) 80x86 RIIALHM—HR M ABALE ERALHEF, KRFILHBFHRER
%ﬁﬁﬁﬁﬂk@%~Aﬁ%o

1.2.1 16 {if 80x86 AMEEER ‘
1971 4, Intel A HEIAEF=H 4 MALEZRE R 4004 B4 THETE VLK B R, 1972 4,




B1E HENRGHEZR 5

Intel A B P& T 8 Az AbFHES 8008 s F; 1974 45, 4727 Intel 8080; 1977 4F, Intel 41 8080
RHEZFRIEREREREEE R L, R T AT R0 8 R4 25 8085, M 1978 EFF 1A,
Intel 24 R]7EH 8 PIACFHARERN |, BRELHE T 16 (745446 8086, 8088 180286 (T LAFE R MK
Intel 286, Z<-f53% A 80286 XA R ) Z4bFRES, 17 IBM PC AFIHMLAP BRI, Bk
7 16 {37 80x86 AbFHZE

1. 8086

1978 4F, Tntel /A FIHEH 16 {37 8086 4bFRAS, SR ILATEFME—/ 16 LIk H . 8086 Ry¥K
FEKR 16 fr, bk BER% 20 A7, FEAFRN IMB, B4R % SMHz, 8086 i AT A 15
4, BI454 RS (Instruction Set) JR A Intel 80x86 RFULLIELH 16 [ A4 82,

R T HEE M0 8 MIAMRIR R, 1979 4E, Intel 2N w4 H % 16 i 2k 258 8088, 8088
RASANREIE MR R 8 1, MR 16 W, 155 R4 5% 8086 HIF. BEEH
80186 F11 80188 Ji 4 I & 14 8086 F1 8088 % L3 Ha LA X ea BRHI L AGAS B, {H 177 8086 #54
REMER LM TETALHES, BRER, MAHBE. B, T, i#fi%ﬁmm
B,

RPEAE A BIXISNEI (Pin) BT S5HAEMEETESE, UMRMEHTEN. 45
WERNEEBE L (Bus), FEHZAFES RN BE R (Data Bus, DB) | HhkE sk
( Address Bus, AB) Fl##|84 (Control Bus, CB),

B QL RAEESEMER RN (5 B EH, ﬁ/\ﬁ (B MR —-REBEXE
AN, EESTAEETK,

Hihk S TR E A RSN R ATT, HA BB B RS U N SR AR
BAMEHE. B TENMEE RENERICE T RARE, X5 1 80 BfHmG, FLXF 20 £z
Hiuk 5S40 8086 KU, BERBHS 2°IRE (HB) ., BIMHERE—MEht, 0
FBAR— MRS VO RO, HbE&§—1FF (Bye) B, XHE, 8086 W EFARN
2%B =1024 x 1024B = 1024KB = IMB, iXH 1KB =2"B =1024B,

P AR TR RSB L S, I, 7EREESIRES (MEMR) A3(BLUIAL B
Ei{b&ﬁfﬁﬁ%&qﬂﬁéwféé, REHFHBE (MEMW) , SMEiE (IOR) ., JMEE (I0W) %E5.

2. 80286

1982 4%, Intel A EIHEH U120 16 fii 25K i) 80286 4bBEZE, {HMiht "—"@%}TE% 24 {1, BUETFHE
#EH 16MB A E, 80286 Btit T 15 8086 TAEJF AL (Real Mode) , BFTH T RIFF
A (Protected Mode) , 7ESLH7AT, 80286 M X4 TF —/MHR 3K 8086, ZEfRHPH KT, 80286 %ﬁfT
FER, RPN ESEHEMELS IR, i Bl b i B R R T BT AE AL B
HXHRT, ERLASEREREIRKER.

1.2.2 1A-32 atggg

IBM PC RFUPLEGT 2 0 S T A IRERE R HE, Intel 2 _J?{E?Eﬂj 32 {4 # i) 80386 4k
HERE , HhE 80386 L )y g S 25H (Instruction Set Architecture, ISA) g PUJG F & &9 80x86
RFIATERAAREE, B Intel 32 755 # (Intel Architecture-32, 1A-32), B7E, Intel 22 E B
80386, 80486 LA Jz Pentium Z{CAMFRISSEFR 2N TA-32 LbH IR L 32 fif 80x86 LhFHES,




6 FEVEAHAREY

1. 80386

1985 4%, Intel 80x86 {4k 2SI A 45 =1X 80386, 80386 AhHSE R 32 iy, BIBRLE N
323, Mehb BRI 32 fi7, AT F4E4CB (1GB =2"B =1024MB) F74F, BiEh3RiE A 16, 25 f
33MHz, IA-32 $84- RGEFRABIE 16 )1 80286 54 AR F, 2EFLRRK32 i, BFHET
HEABE, RERESHES

80386 BrifHF 5 80286 A S, MM T HE il 8086 T X ( Viriual 8086 Mode) , H
8086 FRERERP IR T W—RFFBRIRE, T 8086 THEFRENEZRPFRWEHE, 6
WAL~ 8086 LbFHSE, 32 fif PC K Windows BE R R AR H X, H MS-DOS 444 (F
B) SREHEI 8086 =, TEHIRAIN DOS B/ERGL R ISEH R W EME T K,

N TEREHEIRIER, Intel 2 FITE 1990 A RWENFETRE S Ao, T —F#IR
THERE: RGEEH S (System Management Mode, SMM), ‘BJE48 X4 2bFH 35 #E A XFP TR
B, REBLSBELNARNERE, BEEElT, BEEILBT, XABRERA R
HABEAHE IETAE, ML AR BRI,

2. 80486

1989 4F, Intel A F]#EH 80486 4b¥EEE ., ERINHBER T 120 TMREE, BUIMNHHEN
25MHz, {HRH% B 33MHz 1 50MHz, MZ5# 3R, 80486 =80386 + 80387 + 8KB Cache, El
80486 $I 80386 4bFH 22 5 80387 Hrk Hib 7148 A1 8KB HEZE WA (Cache) ERE—NEH
b, SEABEBAEREAKRES

gL, PRAEESET (CPU) i?zﬁ%%ﬁ&ﬂ%’%o ?ﬂTﬁ}Bﬂ&bE%&&tﬂ#‘fﬁ *‘iﬁﬁ‘ (%%
B, Intel AR TEFEWLELE, SHHRNZAALHEEIT (Floating-point Processing Umt
FPU), B4 8086 £ 8088 & %5 4b 30 25 () ¥ 2% Hp b B 58 2 8087, i 4 80286 [ J2 80287, Fi 2
80386 fy 2 80387, MM 80486 Frify, FPU ELBEM PR g, XA, TA-32 A HEFREB HEE
XRF R BB EREE S

BRSSP A BN, TR R
AR R AN RUEE . 80486 A{UFE ) NER&E A 8KB 5 — R A B (L1 Cache), M H
HHRHIRE B EERE (12 Cache) |

Intel 80x86 Z FI At FEZS RESE W E 2254 £ 3 B Pl ( Complex Instruction Set Computer,
CISC), BERMAXEN. ERMHEIGEE KIS RERBHE. ERES—FTERS T HEEHE
88, A—FEANE S EEHEARTRE. L, AR FE b 5 Rs a3t
B, UHEFROBEARKETAFEEHENAELS, XREHHESEHEN (Reduced In-
struction Set Computer, RISC), 80486 R LSS [A-32 &tiﬁ%ﬁﬂﬁﬂ RISC FH AR I8 H A A CISC
t, RESRATRAKZFROESESRITHE, 6 80486 T LIZE— 4B 4 B BT 52— K A5
A, BAFKBERBERSHBUTIREN BT, ARG BT, XREFEBEE
HBE AT UEAFRAPATH BRI #17, SERT) PR ERKE—R,

80486 DX4 LR & T MBI T E M ATAE AR, =2 80486 A AR T BRI —FMiE . BRAM S
f55 (Clock Doubling). BAR, HFSMEERT 435 2R 25MHz B 33MHz £ 3 f5/E b W TYEaT 4R
%, J A 75MHz 5% 100MHz BIK7F= & DARTFRITRDLR S, AbFRER 6 PO ol B A =8 A S B 4 4
ER—HM, BRAHESBSIEREHEEEAREE, LHEBOMERRERT, REANEBITE
BUROMBERT . HE, MM EERIMEATS, SAMETMH. ERERITHREAE,



F1E FENRGHR T

AT ERRER B RS A AR SR B LI IR B, N BT BRB B SRR AN RR S, (RS SRR A Ak
BN RAEREGEMER, Intel 2AEIfE A T XFPOT S0 AEHBEAR

3. Pentium

Pentium i J BIE ARG 80586 Ab3H 2%, BN A $ A MR M 64T B4R AR P IO S BUMTAR B L4 .
3, Pentium RIFETHIBEIC “pente” (HF5), B RS -ium (¥ TEAYERTHFLEILE
WHERER) Bk, Fit, Inel AT ARBT —MAZKTXER “FHB”, FHTTH
M

Intel 23 5] F 1993 4F i #5 I Pentium, FAEEET4RSHZA 120, 133, 166 #1200MHz S L3,
SMERSIFR EE L 60MHz ) 66MHz, Pentium BAR{I)R T 32 (45, HES A% BHINBEE
BERHE 64 (I, RHEAKRE THREFNEE

Pentium S| A T HARE (Superscalar) AR, PEREA T AIAT TR ABEAE BT AL,
A LA B A A R AT P k184 o Pentium 3844 L1 Cache 435 B /45 itk 3 37 9 8KB AR F1
SKB $Ui% B B rhEhs a8, EDTUBS RSB M, XA HITT IR % B Cache BB, 5341,
Pentium XH# SAMEBATTAE T ERYGHE, BETEANME ., REMBREBIT, Pentium X334 F
B RIES HIR AR BB, MEANMABEST TER R, XEHEE T Pentium %
TRHERE

4. Pentium Pro

Pentium Pro F 1995 S 1E MW, BB P6, TXLAHRF “HEEFHE" . Pentium Pro
PSR : —&2& 8KB LA 8KB % L1 Cache # CPU, T/ 550 A SR, —&
CPU - 3%: T 256KB 5% 512KB B 12 Cache, ‘B 1550 F 5L 3100 A GG M B,. Pentium Pro
VRTHFREEAR, BA 12 BHEAOWAKE, BENITT 3 £H45

Pentium Pro 7EAMBEAREEHY LB EIRRA T HBPATH AR, BIAPITE 3 MEREEW
SRR 2SO BRI AT . 4 XTI AR TR O IERER T 0 SRR
BARD O L4 S T HALIE S WA R B, DERBMLANTESPITRES]; MMM
TR A SCRPABIER ST, BREFBITIES . HONLERIITFEREAR ., 5K, B
A—ERECHEGLBEIT, RITHRNAREETLHRSUNE SRR F, ERKKE BT
IRFASARAE S IERIUTF . SR UEARSRERET, B /85 R HF KL &,

5. Pentium II

BIE AT RA AN 1A-32 MhFRIREHFIN THTHAKS, BIEFEER. N TIRNEILE A
MERETEERE, Intel AR RHERMSEBPMATZHEAD B (MutliMedia eXtension, MMX)
TR, MMX HRTF 1996 SFIEALNH, BEIA-RELRETHMT 57 FEREHE L HEES,
TR g X R, B, WEAEE T AR TR, LY SRR A AR S B
FRA T RIBERF . MMX #54 R H T Pentium b BE3S 502 Pentium MMX (B HEFAFRE) , MMX 1§
4R T Pentium Pro ZbBEES LR Pentium 11, 2T 1997 4E#H .,

TELIEE RO M, L1 Cache BeiRt, PEAbFESZNIRSALMEFBTHE; 12 Cache k2, M
FEEHRER (AEB/AMMEE) T, AARE 12 Cache FHBHEMUEES RE KT
HEpEEI A —&64 1 B, NHEMERSK - BEEHERAL. #: MARTFERYE
LTAEMRLETAEBATRER (BFERR), EEBBEEREERR, Pentium I R HNE
3742k (Dual Independent Bus) £5H4, AbBE#515 L2 Cache [] Bl i I — 4% 64 {1 69 750U S48,
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HETHEHRM A SR R 172 LR, XBE, FRE T L2 Cache HHE, Pentium
IT ;g3 L1 Cache # & & 32KB + 32KB, 12 Cache % 512KB, %} F 233,/266/300/333MHz (gl 4]
Pentium IT1, H4 M2 66MHZ; J5 A B 350/400/450MHz ) Pentium I1 3% FH 100MHz SpER55 & .

6. Pentium III

1999 45, §t5%F B R M A =45 Z AR P I FAEESR , Intel /AR 7E Pentium 11 fELRY b T
T 70 %% SSE (Streaming SIMD FExtensions) 34 (JEFRN MMX-2 $54), FF& T Pentium III, SSE
BEMETFRAARESHKEE, SCMEE T 83D KIENLEEE S, SSE 84K 0F
AMD AR R ATHY) 3D Now! #84, M TRXEBREESHABEWHAESEHIE (Single Instruc-
tion Multiple Data, SIMD) Ab¥#fESy, Bi— %?EATU ﬁﬁ)ﬁﬁ%*ﬂﬁﬁ%ﬁfﬁ e LI B A GE R
Sk SIMD 54

5%, Intel AR XHEH TS “ Coppermine (‘ﬂﬁ@“) B A Pentium I, ¥ T
CPU 4 12 Cache USRS RTE CPU ik P43 L2 Cache, M T 4 1000 FRBIEE, MHAE
1GHz, TsMEE 133MHz,

" 7. Pentium 4

Pentium Pro, Pentium II FI Pentium Il #B3:F P6 45+, 2000 4E 11 B, Intel AR #EH Penti-
um 4, BERHALFHFRH NetBurst BIREEEH, BRFKLIX 20 Ko FVIH Pentium 4 Fri¥h T 76 &
SSE2 #5448, ﬁﬂﬂiﬂ:ﬁgﬁh’z BRI RIRIZH S, 2003 42, % —{X Pentium 4 b3 38 X e
T 13 %4 SSE3 #54, M T#FE5E#E SIMD 35448, ﬁ&bﬂ%ﬁﬁﬁ 1.25 {24 G | 3. 4GHz B
B, 12 Cache HRKB TRIFIAAR IMBF &,

MBI EREKR TR MR REN, LRETTKVPRETEFHEREM
W LLGXRI R BT B, TR RGN P E T 7E R4 BUE Mt Sl P A BB R AT R, B
USRS BB EXTEE, ﬂﬂ%%ﬂ*ﬂ@@ﬁ’ﬁ'%ﬁﬁﬁigﬁmjﬁ#ﬁ (Mlcroarchl
tecture) .

Pentium 4 —F B RIES B IFFT (Instruction-Level Parallel, ILP) ¥k, s@ulgt—4 R IE4E
42 B 0] DA [FI 34T B BB S SRR Bt BB, M NetBurst $45H); & —FHENF ELBRIHIT
(Thread-Level Parallel, TLP) FH-MNEHER X BB FPRHTHREEHE, nHEBLRE
(Hyper Threading, HT) #AR. ## (Process) BB LM EITHERF, — SR AR
ZANKE (Thread) , BANRBELUSLERBMANEZS R R HE —MES . EBER SRR
FP. LA, Web REXZHE N HBRF PRSI UFTHETHNEIEE, 3.06GHz i
Pentium 4 FFRASCHF HT R, BEH— M BEA B BRERGRIEE QAR NS EAMEE, R
RHFRIEFLE, FNEF %ﬂiﬁﬂﬁ%fﬁ_ﬂ«lﬂﬁ&

8. Celeron il Xeon

AT WHEARE RN AT HTER, Intel 227 M Pentium 11 FF 445 7] — 10 AL B2 28 7= i —
M. EREES (KL PC), Intel 3R] HEH Celeron (3§4) &bﬂ%‘g HE S (RFEH),
Intel AT #EH Xeon (FEHR) AFHEE, '

Celeron b EFR R B> BEEHFEEE . Eﬁ(%ﬁﬁﬁﬂ‘ﬁ%”ﬁl‘ﬁﬁﬁ%ﬁ%%?f%%%%m K
A, BRSO, MR FTFRK, 1998 45, Intel 24 F]H#EH H 3K Celeron 4
AR, B Pentium I fAFATIR, #.0K 7500 FANGEAE, KA 0.25um Hl#E T2, N& 32KB
L1 Cache, #pERSZRAN 0y 66MHz, FFhaHE H A 266 F1 300MHz /1) Celeron AbBEEEAN-S 12 Cache,




