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ABMHHEH ARG TR URRE, LIERCSCRITE A R T s mAr.
B RS ESCAERTTAT SO BRIE RGN AREFIR R, ICRIES . B
BITEENA, BIRIEEEE T8RP R 5 B R R 7 T 4618 17 2 R B R &
ETH A ANERT “WRER, REEFNHY EF, UNEE. Z0T4%F
SUHRREFFIEIT IR, U0 R,
ABEIEE, WIRHNE, EFEE U EIELE BRI R .
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il

RELICE B oK E M B A5 B g2 480 280
&R /2 Windows R4, %A AL {# A Visual Studio F Java %
#E T % #3% (IDE, Integrated Development Environment, BJE/ T 4%
BT A& TR AN ) A FEF . Windows BIEITEALIRIER:

W, KRR T AR RN, A5 ROT L ST R,
B E B — R, el W, R —MEREEH,

SR, BUSCHIAE R, BATERZX 77 A RImfd i 748
o BIAIA—EMRERES, MICEHE—PRRE A BHRE: HIRRA

RENHIA R FBREAE T RRR . BORBZ AT 5 IE X 2 R
itk AHIRERTET, RER T HRFETHRAILES

BaE R ER, BFEITIREST, (Eh—ARFR, NBFHT

BV E IR

AU BT —RIZRATH . FATERIZ T FERZ B . gk
BIRR R MR F W RET. THTERFNETIEE, Hee

BINERWYLEE ST, B CPU TR METT, #imitERS

AA5 LAH ft 5 W 0 77 AR SRATRR PP 0B 170U, & A BB T R
BAEE, BUHBRIEHMBRTF R, UBRIITEIB AR
R P . 9 TEF UM, B kT A A5,
A A EBHRARERE, WM.

( H 2 Software ) ¢ L #id £ 8 “FF R EREHIERM" #3C
B, MABORAERE G UL EAE AR EAER, 2001 4510 A, A&H

B VRUHRE, 23T ARZEE BRI, ROTLBE TRERREL.



KEBPEFERRR “THET CPU K FFAFA MNAFIzfT s, il T
HO WS RRFHEITILH", BEREF. Adbh RELNE I HE
HFRR WEA R

{EUESE 2 MUK AR Z PR, TR T30, KiEgm 7 HF4Mm
RAFN AR, FIE T IR R, SEOIRR I AO1CRS e iy 5Ok
i) Visual BASIC 75, #al I EE T RMEFETILH I CiER, I
FERRRRBRMT — N ET, X CIEF T THENNH, #id
XS, MEEMEREISE | A SR, LB E.

TRAE I F, THHEARIEFER, RATH T ARRA RS
PR, XHE—K, AMEABEOREL, WRERA S IR E 4,
ETR, BN —EEABFRREFO R, FREFOATIL.

KR
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HEFRREIRCPURTA

CPU. H#8. W#F. AFit. BF
B, RitFHER. fEFESR. B
R

BEE A AHEERN
IC. fo. $5. Z#HK. BEEL
BiEH. . FSE. HEBE.
EEBL. BT R

LT WE R S e R

THEIRRANE DEE TS, 25
EFA¥. ENRAR. EXCESS FE%.
16 B ¥

REERARFANAT

M7 IC. AR, HIBXE. 54
A, B BAFI. IR P X, &R
ZXExRK

AFRESNFEXR

EHEFAR. BWEZERF. DLL
X, stdcall. BX. %

FASHERNE

X #. RLE B3%. EREREG, 1B
KBEE. THER. 3§’I§QEE’$&
BMP. JPEG. TIFF




zia;l!!tﬁﬁﬂﬁ#ﬁﬁﬂ

# 1 % 4. % . Windows, MS-DOS.
UNIX. #% 0. #3828, Java E#IAL. BIOS,
I

1 MRS B FTRET B

RIS, AR, RiFE. ER SR EXH. R E
BARE. HTER

w‘ RIERERBAMXR

| KRER. REBA. BHEM APL
| S5, Q&R

= |

TSRS T W Y SRR AL
B LR HiEd. BE X
push. pop. A &EH. £/ T &,
BHTE. BH. £49%

W ik
INJOUT $5% . 1/0 $0S. thUfshiE,
Ef4hE. IRQ. DMA. VRAM

iazs O b

FRAK. DhEEHY. BEFF, it
WAL, SUERE. FIR. AT
SR (Al) T, I
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ABL R E, GFEd AGEE" AEEL” EX" ZHoWR. 3
LA AERMBGL, BAETEXHMERS. ALEFERET ", 5
b, ABHIMFAIN CEFTHTTAA, RIFRFEIRENME, F—7F
RE—T .

o RHEE

ERENIT LB I T L BRI, RERGERER PR —T . Xk
BT LA & (M R B IESC T .
OATER

XA R IE XN AR R B4 . B s, TUHMEAET RS
AHORLHAR.
®EX

X, EELUENSENTX, NEETHEEL L, MRFMNE
FIOLHIEA T . BARARSIMEL CIEFRF, EHPMT KRR, B
X RIS A A R IE # .

O TR "MREIMR, REEHNEY

X, BERNKFRR T IR AR F AN BRFET
DUkl R, B AR, TR A ORI T R RIE, &
BEETER B BALHIE— T MREMR, REEFENHR?

CRBES LR, R e AR REFE R b, B ARG REh . R (5
I AT J67541 ). Windows (32 {i7 ) L) % Borland C++ %

B4h, AT KA Windows, Borland C++ %4k, #FMEIAEH S (i 4ad bl H MR HERETT IR Y,
ZIR WA RS A (L, X — i,



2R R ER CPU B4 1

® 1.1 CPURIMERLEAIMBAT 3

® 1.2 CPURFHERNESKE 6

® 13 AERFRAENERFITHR 9

® 1.4 FM45XFBEHIEF 10

® 15 FRHFHIABIF 13

©® 16 BFHIFIRSILIMEE 16

® 1.7 CPURAEHTRME S 17
WiERAZ#HFEERTH 19

® 21 ATEFNBERTTENEENER 21

® 22 HARTHHIHK 23

® 23 BALEEMFEBRZENXF 25

® 24 BEFITEALER “HEL" 27

@25 BEEABMEREBHXZ 31

®26 ¥FEBEZHEME 34

MR, REEHND

)/ N4 R CPUFD it i 38

% it E LT EE E e R R E 41
3 B ®31 #0.1RM100XthEFE10 43
= @32 Bo#BsETIG 44

® 33 HEHNEHEENRRE 46

®34 HARFEH 47

® 35 IENFRERFEXCESS R4t 50

http://blog.sina.com.cn/pdf2017



® 36 EXFRMEFDHTHIA 52

® 37 MEBEENITEHE 55
® 38 #EHIEAT A 56
REFERAEREANNE 59
® 41 NEFENMIEVFIRESE 61
042 NEMZBEERZEE 65
® 43 fERMAEH 67
® 44 BARSWERNFHE 69
® 45 #. BIINBRAREAR 71
46 HRETERHEMAOHEERS 75
® 47 —_XEHMEHERRERN 79
AEFEMESENFEEXE 81
® 51 TEARFRILEER 83
® 52 WEZEFNRTUEIH0ER 84
® 53 EMAFEREELISNFRER 85
® 54 HARNFNRESZ 88
® 55 WENMIEEN 93
FESERYE 97
® 6.1 XHUFTHAHRMRE 99
® 6.2 RLEEZMHA 100
® 6.3 RLEEZ:MGRS 101
® 6.4 BUEERITRIDRERXSEANER 103
065 AXHIAMASRD 105
®66 MABEAEBABRAERLE 109



®67 THERNIFTEESE

MRRE, REEHENL

BRI PEERRAFIRE

BEFEEMNMHREPRIETH

071 ETHE=8B#ERSE + B

® 7.2 WindowsZEfR T CPU USMIEHEF
73 RERERGHAPIFRE

® 7.4 FreeBSD Port F{REZHME FHIRRTE
075 FARMNKSREBERGHE
76 REMBRLETHIERNJava EUL

® 7.7 BIOSHI3|S

MR 345 B "T T 34

® 81 IHEMARETARBLRE
082 AMABMAR

® 83 REBHFHBERD

®84 RERFRTESEITRTIMHN

®85 RBHMEEXH

©86 DLLXHERSAE

® 87 TURGTXHETHEOLEFRN
® 88 BEFMHENSEMEFE
®89 HAEEMQEA

RERGTNAMXE
091 BEZRZIENFHE
©92 EENIBERGZNEAE
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110

114

117

119
122
124
125
127
128
130

133
135
137
139
141
143
145
146
148
150

153
155
157




® 93 AFARNSRFEEESHBEN 160

® 94 RBRERGASRERBSEEFHRRL 161
® 9.5 Windows 2 1ER GHIHFE 163
ERERFIGLE P EH RISERGNER 170
B CRIES T RBEFAXFRAER 173
® 10.1 JCHBSHAMKRBR——F 175
@ 102 BERERHHTCRESHERD 177
® 103 AEEHEARBRBHHIES 180
® 104 SCRIEBEEEER "BIEB+BIEE 182
® 105 HREMAMmoviES 185
@ 10.6 XHi# 1T push#pop 185
® 10.7 REAANF 187
® 108 REAEAILE 189
® 109 WHABRLEEXEANNFZE 191
@ 10.1C IIEHHREHERANAFZE 196
® 10.11 BHRABEHKITTE 199
® 10.12 FHFIXMFTIITE 202
® 1013 THREFZTHRNHLEMY 204
RS & 209
® 1.1 NATMEHLEX? 21
® 11.2 ZHWAHMARLLNINIESTOUTIES 212
e 11.3 REMXBHBARLERF 215
® 1.4 SEIREHPITHER 218
® 11.5 FFREREIMLAALE 221
® 11.6 DMATRISEINAERS [E K o A MR 222



M1z

® 117 XFEERERFNETRIE

MRZR, BEEHNTA?

B4R EENPILE BT BIIANTE

kit EH RE"

® 121 EATR"HEFNAT "BE" NERF
® 122 AERFRFRTAENBEFR

® 123 ARFERRTAENEBEZIR

® 124 EFRLESBIENTTE

® 125 SERICIZINBEDUATIE BT A KA FIBT
® 126 ABRFERRTAXNEBEZARX

MRZR, (RREHNE?

16 JE I HBTE EAR R T AL R B AN

LENFIECIBSTZIR
® CIEEHHS

® TEMRLE

® HIEER

® FERSE

® HHUAA

L SRS CiEIokS
® HUAFYEIR

o HfthiExEM
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BFEHtar
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BAK? RAREAUA—LOBALTEERMBREELER? TH
EEZNERTMIT, HARSE,

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

1. ERHENS— P HEN—HIES

2. 154 THIE

3. CPU AT EEIRSIFERAMIES

4. NF

5. ITEH, ARFRRGLMEBEFHRUENEE
6. CPU

. —BATEMEF, Bnizshs, ERaNEFE, B T
FHRFRF . TENERF R R ER,

2. BEFRESEREOAEGHE. B, CIEF “printf (" /REF )"
XA AT, printf B84, " IR " REUE.

3. CPU fEW EEIRFIAPITH RAVIRHES . [/ C. Java FiF
BERENRET, BRAHSHEABIEHES.

4. BRAEREFHEN HRFOBRFEEHBINERAGET.

5. WP RFAAMBEERS AT, it Rbric e E. Hit
B HIEZER .

6. HEHLAM BT, RIERFOELS R TEEZR, HiE
FIEAH EHA LB FRME CPU, KFKAMAIFFHE ( Pentium ) B
J& CPU f)—Ff.,
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--------------------------------------

BEURMNKE-—THREMESITEFHCPU,
CPU 2% Central Processing Unit ( fr s 4bEEE ) B
®E, HEFHENNXR, ENABHEEAEZRZAREEER,
XEREARAHRAN . AT, 3 CPUMTHRNRIARFIHMIE, 3
HEREETABHN. BFRALFEEER CPU ZBIIEITH, 53
REFERENTRFHESMYENSTERONG, TRTHFRE, #
HEAMANER TEFHNEZETIE, FTEEERESEZESIAA CPUM
ETEILE R, EXEFREEL, L, FHBROE, REEE
—RETEEE,

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

[l 1.1 cPu RS mRY

A 1-1 B TRFEITH— R, TR T MBS TR
HARFFEEATHLE SR AATAR . PRI A S TEHE T R A0 Z 15 o i
B, XEEBEAEAFREHNABEL, fEX—BH, CPU" fi
1 5 Bt R AR (T B L E = OB IF A

CPUMAFFRMTFZREEARN R FHE, EFHFAIC
( Integrated Circuit, SEAHLE ). MINREHHERE, WA 1-2 fi7m, CPU
MM FF e . EHI8% . SRS BB, &880
H R S EIEE, FERTAREFES . SEFLHXS, 7

@ CPUARARAFHAMARAHAORE, F—F @, FEBFEFERS
B, FEHAHmeRE. Rfit, B FRFSHAMBFAA A HLESE
%732 CPU #9794k, PRAAFERTIEITR &, %—1£MA CPU iX —Afef,
CPU & £ 7 ON/OFF Fr £ et dh ik &ML, %o, A8 CPUE—A1 %
AR EMRT HA- CPU LK, FA#RZ 424 (dual core) CPU.,



DU HBEERAGG—F. REMEORR, —1 CPUKMBLH
20~100 137258, HHIBOIHENT LTSS | SRS A F e,
AR S O PIT A RRE RS BN, EEBHREENATE
AR, W5 & CPU FFAH A BRT (5 . At
BTN B F CPU RIS,

(

int a;
a=1+2;
prl"gitf('%d‘. a);

¥

QBEFRECHRAIEZZSNEXEXH

0100101000010111
0011010010100010

0010100100001100
¥

QRRFEZEITH, ERTFPEMEXEXHNEE

A R e o /

¥

@CPUBBHNTRFAS

Y,

b E1-1 BFETRETRD ‘
-t

@ 8415 5 3% L 4F clock puzzle, Pentium 2 GHz & = 84015 5 695 £ #
2GHz (1 GHz = 1012k / # ), it A, #4PE5 a3 EAS, CPU &

B ATk AR
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BT R R — T NAF. B BT N a0 R ML X
174%38 ( main memory ), BB EFE. FARERLEEHIEH %5 CPU M,
EER TGS FEIE. EEMAESNTEMR, B FT (1 F
W= 8 ) A — AL S, CPU T LASE 3 2t 2 B 3 77 o 1
FEAFBR, YAMT S ARIR. B —SHEEE, TFPE4
(45 4 RIS 2 B T ML AL 1 B

( Y

CPU

B 1-2 CPURIME AR ERS

T T CPU MMIESR, KFMERFF Bz A7 AL LR A=
T2 BIFRSE, RIEEES, 52\ REhEEReE <
e . A L AR AN AT, A2 5 At 2 0 Btk TiE

O AETHIEMMEAR, LA TAMREF, hBFOHRE, 4T F®
/A DRAM ( Dynamic Random Access Memory, ) A MAUAT A1k 23 ) %4,
DRAM T vASHAEAT 3 bk it 47 S 48 0 ik B 3AE, 125 TtR 45482 09 & IR 4L
I utE AT (AR RATHIE ), AWENEH Ak, XTFTAFIC, %

4 EREMN% .



B, EHSRE A RORERT AL, B BT —REe, k%
ATRESKEER R TR, HIEHTE M ot R 46 Bdika 5 LS
HOACEE ( EZR B R A B AR ). i FE R A S A0
A B EARE A . B S AATEDILAS H AE, X LR
FEHIEINE.

12 cruRSHERMESK

CPU MMM GRS, BT B AR T A (RN, K=
MERRKE R, W4, W ALTE T HAFIFHR? KRH N
R RIE B IEAT SR,

BRI R — FRIGHES 1-1, XRAICHES (assembly) 4
SHRFN—a. iCHRIES EHABICH (memonic) R EERTFE, &
— A EARERE B MIISES 1O HAH A S AR BEAT,
BT A % 35 A I RERY BB BIAR R S . B140, mov F1 add 4512
BRI 17 ( move ) FIAEN ( addition) MRS . IL4IES MHLEMES
A FR—— R, X— A CIES | Java B S SEmARBES " H
RARR, RN S FICHIES KUY CPU BITHIER ., AT
PRI S 5 4 S TR FF AL BB = i AR TR, Rz, #LEs

@ FICL%HIETHARMBE T OR A HIC% S (assembler ), A AL %53
WARA L, FHETARE 10 %,

@ MBEE A CPU Ak A MBFPITHIES,

@ BABAEIETRIGEBEMEMTALES (ZEARF) 5k kTR
th Y #2455 64 %Ak, BASIC. C, C++, Java, Pascal. FORTRAN, COBOL
FETHARZBBAES, RAR[LBRETRHREORS, 2dHiIFHR
BMBELTEAHIEIT, BHABAETN, MBETRILHIETHA
KA A2IES
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if 7 PRI GiE = 2 B R AR R4

REFL 11 CHRESHRSNEFTD

mov =ax, dword ptr [=bp-8] A EMA A FE R eax
add eax, dword ptr [sbp-0Ch] ‘—exa HIEL{EANA FES{ERD
mov dword ptr [ebp-4], =ax il exa 6050(E ( E—WNENIER ) FEERFD

i FEIC IR S RS D, BB TR LA E S SR
HREATIEL . WIS 1-1 LIRS R A PR il LIE , Hlas
EE OB FRELFASREEN, RN, ERFRAER
“CPU A fFAMESIR". ETERIS . ESHBMNE, BFRRAE
EHLE CPU Fib A XL 2B T o

fRADE 8 1-1 %, eax Fil ebp Fm DR AF7ERS. it B IERIA
RIS, A8 K G0 2 P (o 27 17 280 S LR B A A ik B
X BURZA BT TR T o IC4ES 2 80386 LA LAY CPU FF{fi IS
. eax fll ebp /& CPU NERHI FF ARG FR. TEIOFFAE 5 T il i e
BEASRIK Sy, TAAFASRNENE L 4 FH K5

LA REA L XELIBEAR, A AREL, FOARIFAZERKEK
WNENE CPU BIFTA A F SRR FICHIE S . KK AT CPU BE4
REERRE P A — D RBETR T, WilRil, FRRRESRE R
Fotimiz RHRIEES, REHED CPU WISk
B, plin, a=1+2 IHMRIOET HRBEFEELRIGESE,
SUREA A A R AR iz E R AL B Y

@D 80386 2 £ B 345 RS A MAL R B 04 = 5 4., “80386 A L" £ 4%
80386, 80486, #MsFMAL®E .,

@ GiFAHEERN BAGRIETHEHRFERANRES LA, L,
T 4 09 A2 Fp AR 4 %0 7% 3 ( compiler ),



AFZEEE CPU, HNMAFFRIEEE . FEURFERFHN
BUEEHEMEARFN ., Ak, RIEDRERIRRE, RATAT LK F 1728 K
B NS, MR -1 PR, AILVEL, A AEaE i & BEnT LA
RIS WA LUREE . Kb, Bdianh “MTERE08E" M FRK
ML R PIRD. BARF AR, 6% EUE M F RS L AR
CPU A FFfEas BT RERR R AR . 1T 15 B A BB /e 2 25 77
A, 3R A b A ) 55008 U e ik 2 A7 25 A0S B A7 85 o
frhifc AURSHE B 1-1 AR IF b T B89 eax 1 ebp 43 512 20 % 17 2%
LB SRS RER 18

® 11 HFESNHIEMEMINEE

S Ih g
RNZ 778 ( accumulator register ) FERTEENEIBEMZE R EIR
#r 2 17as ( flag register ) FiEELEEH CPU BIRE
T2t 488 ( program counter ) FET—FIELFER TR IE
#11t %5 778% ( base register ) i FEBIENFRRIAb I
4k %773 ( index register ) . FiEE U F S A0E X bk

B A% 7735 ( general purpose register ) TFfigfEREIR

T ) . 17f&15%. CPU WipfER, BFERITEE
1457758 ( instruction register ) SRR R RS

&%ﬁi} ( stack register ) T HER R i a2 pa it

MARFF SR, CPU A7 W 1-3 fiR, CPU ZEA K
R F AR ES R, H, BIF . BNAFER. EFF
. WAFFHMRFESBRA -, HbWFFR—RA 21
P EE AR E A AE 28 LUBRRIR, X — U1 J T A 357 2 TR AR
. B, RS INIESFANEHAN, B TATERF REE
i, LA 1-3 hEA R
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Illlllllllllllllll

U Emitsm | Geees _
lllllll e LLEE

BiFFE. THFHFR. BAFFESHTL—

HERERRERRRERRRRRER

' 1-3 EFRRFHE CPU (CPU REHHFSRNESHE) ’

W 13 RERFREHEFTSS

A T REFRBL LK, PLEESORF R, 7
% CPU A T —AKIKENGSR, #F RN — TR BB
ST,

F 1-4 2R S I AE A ROBER , FIT P 5 R B
J§, Windows %4k 2% SRR PRIFHEFE RBINEF . Rl
R P SEBLAY 2 123 456 BIANEUEA N, FEKSE R B B R
% k. EAETCRTABIRRE, TS A MBURAOTE, Rl it
A5, o T LA = A L T I A M PR R I 2,
i B R AT X 4% Mt BOFERE I ASVR AN T HE R, SERR b, — A Rl
P PAESEAEZ A b, (B TREFU, [ 1-4 hieds s . Sl
MBS T — Mk,

Mtk 0100 2R FE TR IR0 E . Windows Z5H4E R G HLFEF
WAEEHBNGTR, SKRF TS (CPUFHFERN—F/) ®EN

@ #4k # 4% (operating system ) & 45 & 52 Ao di 3+ JAUBE 4 5 4% 44 7 09 34 I
WALR ., X THREZGGE, § 9 FAFmit,




0100, RERFEIFIHEZEIT. CPU BHIT—MES, BFHERSE
MBI 1, Flan, CPU AT 0100 k#4545, BFE A
BT 0101 (CHPATHIHE S G2 MAFHaEes, iS4 KE
HRLBIEUE ). AJ5, CPU MEHIgE &S BBF T EENEE, A
RG22 IFIIT. bR, B HESSREERFINRE.

(" ERFitisg )
gLk ¥ bk AFEPHRAS
0100 0100 % 0105 BERFERNSFERD
0101 i) 0101 $5%. 0TGN MIEREEE RS TR P
0102 | 0102 54 BRMSEBGEDRASEBOEEN
0103 1 | 0103 5% BENFLEBHESFESTEL
0104 L 0104 $5%. BRER (EBRERG)
0105 #d8. 128
0106 g ‘;115@ - i

B 1-4 NFPEENEFTH (2 FEMHNER)

1+ 2o mBEFNS

EF MR RIBUFAT . Sl STREER =Fh . IRFF BT RFE
& Rt A A BT ATIE S . S5 SR IERE R4 PATIE B btk
482 . TRIRRIEEE TR —HhEA9F8 4 . WU T 915 10 LR TR
B, BT MRS BRFITEEER Az 1. EERF PR
o XFEFR, HLEHES 182 E ] U R P R R E MR E
BE (AR +1), XEE—, PR LLREF] E—4~ bk k& 5 7
—MME4, BFEBEE L E AL, TR, FATH AR B,
e B FR IR A2 H R A B B E Pt R —FERY .
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A 1-5 FRIERFE PR EUE RBHh2 123 ) f4a50 (Ef 2
BRNEFNNERES. BFETHIFRAIE R 0100 #iht, FEETRE
BB BE 3N, 24305k 0102 #uhkrd, R EMmAFFRRHERE
B, MPATBEREAE 4 (ump 464 ) BEFEE) 0104 Hhtik, BURS, BT R0
HAERRIOE R 123, HIEE, I 0103 ik A9F8 4wk, P
REEAEE T 0104 sk, tHERUL, “BEEEH] 0104 #hhE” XAHE4
BHEHAT T BRI THEER S E AR 0104 Huht” X MRLE,

é )
Rt #es
BEHTL Hidik
0100 01
0101 0101
0102 [~ 0102
0104 I{J 0103
0105 i Ly o104
0105 |
0106 | 8 12

S5y SRR P R IR RS S, &5 IR Y ATIITHOIE S 45 5
IR TR, 3 1-1 Fio0 A0 2FtEa8 e, FATHRE THF 2 458,
Toit T RINFFAEISME A R R, BEREN, HESERN
SR (BRAER | AAERR T ISR ).

@ itk (overflow ) RIGEF LR T HABHKAELE,
@ #r1®#¥ (parity check ) A 354 & 1% 45 R 940 A ABHGE A F 3k,



CPU 7ETE R, FRE 2 TR osisUE SRIRE LR i .
KM S AT ST RS S . ETRBMTERES, 1
B CPU fESEiT R SR ISR AT . EESRENE. T, ©i
SRRAHREFERO=AL | FoR. 8 1-6 2 32 1 CPU ( F7E5EH0
KR 32 ) MR F BRG], iFEFERnE— 1 Fh . 8
SAFHRME AR | B, EREEEREN N ER.
eZilit o

CPU $AT LB MIPLHIRA B, HIiERRFLFEIL. flin, &
T LA BN A AE 2% Th AR AR 0 XXX (B AVl 27 A7 S T AE G Y YYY
H, $ATHEMIES)E, CPU MiE B3 Bl & 7E W (K ) 24T
XXX -YYY Wz . mkismikicBmaag b, Faenig,
WERFRREFFR P GRMEFRR XXX L YYY K, TR
XXX FYYY H%, fim XXX I YYY /N, BFPrEiEs, @
FFE CPU AL . B4k, RARKEAEEMN?

@ 1 4% (bit =binary digit ) # 2 — Az 48y st F 4, &£ T 0K | M, 32
i CPU #5430 2 A 32 46 — b S R R FHIB A6 Hcl, X F =it
FacwEmA R, Wik AAE 2 ¥,
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s &geoiEmHLE

BTR, RSN BEFORE. THRELES RS HERF,
GRS AL B th R e R R 0 (A R B i e 5
B, Ait, KRS, TR LR TR, PR eAair Bk Ts
A TSRV . BRSO A SRR R SRR R , 4
PR PR [ ) 6 50 P (RO S 20—tk ). B,
SRR SR A M, AL BRI AR A 5 R 1R [ R T

Bl 1-7 R4 7E R a 1 b 43 BIARA 123 #1456 5, HHMESR S
( parameter ) 31 Fl MyFunc %019 CiEF T . EPAat2R C 15
FAIFRALAE S R Te A dbh, BT 11T CIER R RS
WEEMEATHIERES . BB b= B

A, i Bk A SRR T RS A (E R E B 0260 AT SEBLE A
MyFunc eR &L, R &Y I8 R A (0132 kb ) A i A ok % (0260 b
fib ) ZIE ) EdE S, ATLGES N AR B, A, et
HRHEAT BN ISE 1 0354 kR, A0 T8 R 2R R Py A A {15 2 Bl
PRECIA G ZE AT AY 0154 stuhik, (HSEPR X —3RVERATGIESLE., AR
L, BLIALFE?

PLERE S 19 call $84F0 return $5 2 REMS AR DX MRS, HIUKFAL
TEEAEEKIC., RECARMRANR call 154, MARBEETES .
FER R A D ik B B Z i, call 1§42 sk EUE

D Ik % HABALESMENEMT y=f(x) ZHHHF BHHEERLEST
W, HANJoil, FAF RHE R AN x XM S35 T B) AL
Vo o REM DA EE, x kALY, yikABR R, PATR MR

A FHRA .



EATHIIE S WA TES A% | M EAEM . IS ISEEeE | il
PRELAI Y O RIAT return #54 . return &4 HThBE RACARAEZERE T 03
i E B F B ES b, & 1-7 BT R, MyFunc 56 5085 98 B 22 71
0154 bt RFFFERR 1, MyFunc sRERAVAbIESEEE R, #RPAY 0154 sttt
Mok, REEEEEIERF SRS (E1-8),

' 2

otk i
0100
0116
0132 EE IR

( Bk E)02604b3t )

callfs<

0260 v 0PRSS

returnfs %

(RE%)01544bHE )

E1-7 EFARARETY (XBEERRTT CIESHNERD, XK L&BIFH#N

Rz R TRMANRIE S TR )

@ # (stack) AkZ “FEFHRwL” HED, ERFHRFY, @FEA
%95 e AT R A B AP AR 0 A A R, & HGE B Z P VAR E B
WAE B R AT b, ARG, £ TR, RNSAS 4 FdiTiEm
A,
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g B
(1) #fTcallfE <ot

I3 ek #1869 3 1F 0260
WEERFITHSE L, Xk
HEZER B ITAE

THE SR> |

(2) HiTFreturnis$ et
CPU AF

X
TR B B & i &9 i aE Lk ﬁ s
015418 EAERRFiT#E L,
Bk EE E)Z R E R A Tt
bi%izng (5L

TR S |

7/

1-8 B R REFIT AR A

TEG i PAAR IR 5 IR JG ,  eR O AR Ak B 2 e P calll 4
%, RBESR ML PR 24 return 484 XHE—k, BIFHIEZETTHR
AR Wil o




[l 16 @EidufoEsITRYA

BEFREAE—TE -l AR S EENTUSFS. il
PSR, RATATLAR M7 A5 B BIRA TR 2, AT
THHMTHA " MR,

B, HATAIHHEHEC B SEMLAEL 00000000~FFFFFFFF
Aotk ok, B4, FURIZIGEMNEFXE, RER—1 32
FEee, A AFESTHANFLE. B RAERBAIHES
ERHNEXBLUAEELEEENEN, FRARTFHAESENE
g6, f5lfn, #F 10000000 i 5t~ 1000FFFF # 1t i, 4n& 1-9 ff /R,
A LA 10000000 77 A ik FF fF 2%, B FHEAMERE
00000000~0000FFFF 78 {t., CPU M &4t sht % 7 4% + & it FF A7 28 19 (E
R R PR A B RN AE A . AR NEF AR AR Y TR R RFEE S
TR R R T | Thik .

O #aRIERH KA G HIEE N A b 7554

e e S k. ;zz:ﬁ
#, Wit A3 REA AN S (LK), BT N e
Bldm, —A 10T EeHMa, LPHENS i, - 2

A AE3E R a[0]~a[9] kAT, [] Ae9EF 0~9 - --‘ii‘a.lgl

#AK. :

@ —itdlselidesz $. RHEME, @FEA iR R ARR = d R,
XA —AP 4 D) 16 shit 46yt HF X, #AA A~F £ 958 &F 10~15, A
%, =4 %t 4 45 (0000 ~FFFF ) 3k 3T v A+ <t 4 469 1 42 (0~F)
RAT, 324aeh —sbdld, SETAM 84y Hovit B AR AT
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\
( Shritbit = S HFENE + U FFENE

&E5E

- ’ (EER ¢l
10000001 %3 H%ME
10000002 ..
1000FFFF

' 1-9 REEAMBIFINRS|FERE LRI ‘

7 cPumtEHTRES

T e e e R OB A 7 L SR 75 1035 4 B £ 0,
Fmix CPU Mz Tttt 2888, T HBRAR L iX 1N 5Ed, T
HKINTHARE — FHLAE S BURA WL, 3R 1-2 I HEXT CPU
BEBT OB 35 AT 7RI, ERA T IE A R4
i CICSiiE = MBNCT ). BrRERaiabki, Fk CPU Lt
TR B D, BRARAREESHEOEFEREREREZ2, A
CPU SEPRab FRA AT X AT 5, X —K, RFRAEREWBHER
B EAARAE" X NG T W7

£12 NBFEFEESHERLIMINE

% A Kk
'-. N II' p
PN EZﬁWWE‘mﬁﬂm#‘ﬁﬁﬁﬂﬁn&§ZHM&ﬁﬁ
EHIES BEMSHESHTEASE. BB5E. WRERNBAEE
BEEES KUK HAE. BF. BEES
callreturn 164  E%t9iBM /18 EEFAATHO ML

D B EHI50 A EETH MG E . A7, 278, REER. Hrnd,




R KK ESE L SUFA PR KAE ARG, MR s TILH A
T—MEEMES, oA EKRIHER T, RENRFIZET
PLEIA T —DEARENS, AR{E RS A0 4 A2 68 J1 RN RE ) th 2 PRIETR
FRE. AEFARZHEHRNER, BARBEEIIRERERE
BT e

ABIENBIRE TN, I A" T AE. 1 RE
TR —AFAL, X — AN TR ELAE AL AR ',
ET—Ed, BATELACRER, BARRMNA—T ZHEH S
SRR, LR B ARSI,
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;ﬂﬁzsfﬁ—i_ﬁuﬁ
L it

( {
P
£
¥
»
) 3
|
1
:
g
4
F

FEEXR], ERNEDETEMEBERAAZIE,

1. B2 L RNLAFET ?

2. Zif#I% 01011100 Fm it FIE2 £ 02

3. Zit#l% 00001111 EBHEILE, STRELKILE?

4. WEERARTH 8 L THFE 11111111, A+HHHEBRT
HIERZ D7

5. #MEBRFRA 8 (L i HI % 10101010, A 16 LIk i
HBRTHERES D?

6. REEMSEMENXN, ERNETAZEBIZE?



BAR? BRARRUA - LRBAL LG RHBBEEER? TH
BEENBERNBT, HARSE,

. 4fE

1111111110101010
XOR iZ&

ER8AL=1FT, FFLA 32 st 32+8=4F.

W B & B A E AR T J5 A A, BRIV AT s A+
i i O

T EIBCER | AR SR RUERER 2 5. AEBFAE,
=25 265, RBP4 £,

P GLERR | 0, AR R - 1.

il AR B R 2 1 RIS R L

XOR iz H 5 1 MXRIAIfL . NOT s B e A il .
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oooooooooooooooooooooooooooooooooooooo

ZERMEFNETNHER - KBKR, RE
TRER (3R ) BT EN RSB L EFRFEARRI
#, XZRUEHENF ZHITEEN, ECHMJavaE5RIEEHRTH
BFES, HE. FHERMEGESESETENABERI A HHHE
MERRRAM, BHRHN, AEZETERZHHECERTERMN
FiEREEENS, U EREBTREFHSTNHT. B4, K
FAtENARNERZERAZHFIBRRTR? ETREMNANER
EFiaitEE.

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

@z possgRFHENERMNESE

AR AR IC X TR h, 51 %
IR CPU (ALFRES ) FINFEULE IC M—FP. 1IC A JLACRREIIEAR,
AR — R B AR, EHMUARATIZRE A5 A RNIGIETE
FHE L, SIAE 1IC AEOIFHEHESIE . IC MFTASII, RAERBE
OV 3 5V IR, WEEREE, 1C — 151, RAERAFRE.

IC H)IXAMFPE, PUE TR B 8dE R Ak A — 2 h ok b5
MF 1AL (=5 REERARRE, Bt i 8or X
BT 0. 1,10, 11, 100X ALK, BARZHFHEOFARRZETHIC
My, (B2 IC MAFEAE R WA (B 2-1), THRVUAEEE(E B YR

@D IC 2 % M 0.5 ( Integrated Circuit ) # i #5, A 4E$LIC Fodk F IC HAP, K
FNBHRKFIC, (A TAHIC, RMEES 4 FifFmityl,

2 K5 ICHL K& EHML+SV, Rit, HTHRHMELIHHEL, H69IC L
SEM+SVATHEE, wRICEAGLRLES +5V, BLF|I MRS
AR RGOV o +5V, FH [ R b A 4E 5 69 & 4T (high impedance )
KA, peRfb, ZNGHREEHRLKS,




ARS8 Faad

N ——Ar, BRAR YT S A —0 . LAY bit 2 R
( binary digit) B4 5 .

m//

OV OV +5V OV 0\/ +5V+5V+5V <813

o o 1 o o 1 1 1 - 8L T HEH|#

B 21 ICH—5IRR T FI&E 1 4

R — AR 8 . 16 i, 32 iU 8 AOTEEK,
R RS HUT AL IR (3 B A SEA B 8 B IR, 8 2 3
B —A2s . FHRREANEETHRAR, (ER/NRH,
LA REAAL, AR R ER R T AR AR S SR,
FIRLELE TR BRI, 595 A B A S,

P S AL FREAERT , A SRBCE N ER A T (=
HIBOOIEL ), ARAmA LKA 0 kb, filan, 100111 X4 6 i — i
¥, H 8L (=1F%) FwmtH 00100111, FH 1647 (=2 F ) F#n
itk 0000000000100111, FFE S 32 (v i Ab B gR, HA 32 41~ LA
FA5 BB AT o R UL, FFME— KT AL FE 32 i (32 fi = 4
FY) Mo HFIBE R,

@© F¥ A b bite (v ) —iamA7 A thkohiaiE, 84% (8 bit) =it 4k, k&
MF R TFo—o”, B H1E e K L,
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BES, BMERMATHGHEMXFEFCRER, ERFROEKE
Bl BN E, FTL, BB TR RHLA A IR A dUR
g HIEE (B 2-2),

BiE e
39 (+etHIE ) 00100111 ( —@EHI%R )
A (XF) ﬁ 01000001 ( —#HI% )

B 2-2 HEAAMEEREBEHA AL E

Sy ————

MTRAZHWMBEERANER, TENASK M ERME. XF,
W RFFE  pRE A, TR ARYE g E R A & AL TR & T
AEHATE BRALTE (28 ), BI4n 00100111 iXAEA) —EHI%, BEATIX
WA EEMEEE, AT LM A« (855, single
quotation ) X F M /R fERnes b, SEMAABORBOOOX—E
FEACENR ok, BAAHATAIF AL, BURTFRFIHRE F .

W22 tHagoiny

fHaR IR T S AL, R iR
142 00100111 3X A Z ikl HUEF ARl - IR E — T —HEHI%K
AL AR RO, A R 2 B (e AR
R IE A TR A RAR BN AT ([ 2-3 ),

B A A A JRIR - ot (S R e 4 O s g7 AR BB AR R — T
7" JRiX A BPERATH: “AAEGERE, RREFETTFRT.” &
7 ff T e BB J5 , PR ) 0 A A i W A O i
SRBA FEACRETT (LB T o AT 20 A+ W Aok 156 ] — ot
BEHLH], XEREL, AR EEER,



00100111 ( ZzEHI% )

(Ox2)+(0x2%) +(1x25) +(0x 2% +(0x2°) + (1 x279) + (1 x2') + (1 x 29

(0x128)+(0x64)+(1x32)+(0x16)+(0x8)+ (1 x4)+(1x2)+(1x 1)

0+0+32+0+0+4+2+1

39 (Tt )

2-3 Tt HIEER AL IR T &

B, IERATVABRA A AR, B, I8 30 fo &8
BOBE, R RRETBAY 3 A9, XA KFIMIZERAE. 3 £RmE
3x10=30, 9 FRMEIx] =9, XEMEAEAAE(E AT 10 Fn
L, SRR, BFRAEORR, AR, %16 (Rdihi—fL)
R10M0owEE" (=1), #2002 10811 KFE(=10), 53 B2 108
2 RFE (= 100), fRILEHE. XESAEAREMBI, T2, i
SRS — T IR

(AT B B 7 2ot R REE T T e, B8 1 2 2 19 0 KR
(=1), FE2MR2MI1KRFE(=2), BIME2M2KFE(=4), - ,
WM E2MTIKE(=128), “O0H x x KEE" £RMM, H,
BB R O OFBAH 10, “HERIEITE R TN 2. XA
WES, FRIEOREL 10 REBEGTHEO R, —HERIEONR L 2 R
BB . “OOM x x E" Py x x, 76 (Efa sk i 4h 8 2

@ Py 0 RFAA L,
Q@ HAfegRINF &, st Aon b &S BT A ¢ Ml ey AN, TRl
ek R 10, —abdl sy KR 2,
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BRI -1, I EI-1=0KE, F20E2-1=1KE,
FEIMEI-1=2K%E.

TR, IEFRADRMRE—T 2B ABEMCEUERE M X
abFRE R, B RKFTRAEIE, Fom Bl —AL R 9 % 5
Y EE AT G RIS R . Bl 39 XAkl %, Rt
2 30+9, BIEEUL A BB AT FAR I A9 R E

X 2 kb @ R . eI % 00100111 -3
FEERBIER39, FRH(0x128) + (0x64) + (1x32) + (0x16)
+(0x8) + (1x4) + (1x2) + (1x1)=39, KFHHTE?

23 BazERRBEENXE

ET T MBI, BT RRA R — B, Mt
R 5 R A T LA PR AR, R R 2 i
(BT, T, HA 9k E A — F b A 1025, itk
WTHA HZSE, RO E5, EUATLIER T T
BT,

BARRNPR BBALEH . BAEE R K RA o H 8 & 2
(L AT 2R AL (shift = B47 ) B2, B AR (e & A0y m )
AR (ARG ) Pifh, fE—vGaFd, LT 2B
(VE- (8

RIS 2-1 3 i AR AR B o TP ORAF Y 2 B 39 2278
(iJe FHE A R EE R b i) CIEFRF . < XM BRMAFRR
B, FREER >> 2R, < BREAH >> ZHAFH AN WL
fofE, AMFREBAAGE. WA, XPROIBFETE, b



RERZ D, KEAED?

REBER 21 BEBaMEEBAMN CIESER

a ="'39;
b = a << 2;

WRIRINA i FRALE R X ZHHISE AR, Tk
39 WIRARMERATAE 17, IRAMEEFE—TAENAE. Ttk
F o PR B JLE A, T AL P R e L A 5 0 — i i R AL 7
RLARRERATR AL IRAE . (B, “EREZE HORIKAL, Z4h LAk
ABUE " B EX A RN B2 BB & HORMR A ZH T4
0#8fE, Aid, X—MMREMTEREHE. ETHBNES RIS
HHAT BB, RIOSERWRM., Wi, BARIEER SR
AL T, EREFMALT .

FETF LT TSR B NRS I  2-1, k1% 39 I 8 fiAY — ikl
FIRE 00100111, ZEBRAIGRE 10011100, FEFESA+HFHIEEE 156,
AEx EEAZERENNS. ETHER, ZERFHMET .

@ 0 @ ©© 0 & 66 68 se-3

I A A A A S o

“'IDID‘“.MOW B = 156

= HRMREANO

2-4 AEBFEMAEHR
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LR FT, BABEHEUREEAEREN AREBEREMR
FAGLSAA AR FRAE BB OL T LB . B BRA 2 BENRERT
A, EXERR ARG, AR ALEH AZEE A AL H R — A
fig, FTU—ERER, BRI, BALER B 6 H 2 Rm i
B R iR SR T — B A B AR T

ik, BALsE W] LGRS SRS R B RMREER.
i, K 00100111 ZEFBFALAYLE 2 10011100, B FALE BB K
TIEAM 415, A+ #RIEBERRNE, EM 39 (00100111 ) 2B T
156 (10011100 ), tLIELF2 4 £ (39 x4 =156 ),

Hi, REBRFILEERESEAMETIN. +HHIREBRESE
BUFAAY 10 5. 100 5. 1000 £ [FIRE, — ARG RSN
JERH 245, 45, 845 RZ, ZHEHIEHBIE S8 BURE KK
172, 1/4, 1/8----XF—K, RENIZREGIM AT 2B 0EH AR
Fekiz HABRIELIZHE TIE,

W24 EFitENLEY WY

WA ZFTUABEN RAERAGBEINE, REIARBEELBEZ
R EALEEUE, A 001 FAE . BEXSHARE 0 fH4
A 1, REEAR T R OB g B e . s AR
%, % PRENB—RFEE TR OB EMAR I,

i EBrh FoR OBUER, —RSIRERAENTS KRR, B
HHEABEX BB LA AF SO, HEERE OMERESR , SR
1 Bf R 8. A4 -1 8 i i 8Ok Fm MG AT A RE W7 W]
AEIRZ A2ih R “1 fy — k02 00000001, A -1 52 10000001”,



(EXPMERRRERN, EHEZRE 11111,

HWEVE B EEER, SR EASEEEMEEE. Ak
BRRLABMEZE, EAZMRHTR? A, ERFAHEHRT
BEA R, B RAESCRE RS, RATE
W,

KT AR, FT TN 3B A B B AU
RIGEEBLEFR M, G, A8 —#HER-18f, BFHKE 1,
L 00000001 AIANETERAT . ELARUE, BRK &R 0 BUAY 1,
VEUR AL 0, REERHERRMEERM 1, REMEALT 11111111
(F2-5),

(" )
€0 @0 @ & ® © ©v .6 TR s #fE

{

6@ 6 666GEVC

\

€ 66666ad6aa

HEzEm

2-5 ¥KEY 00000001 HIRh LB 3%

WEEE X, BREWNEAS IR, (B2 EAIER™E,

D HZAHHIRRAN, e —dtHHEHEH0ETERIL, 1 R0, #ld
00000001 XA~ 8 42 =it 4 #IR A G HLR T 11111110,
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-1, wER1+(-)X—BH, KIMNBRMEERMZZ 0. B
de, EFRATE -1 FRAL 10000001 (SEIRMFR T ) KBH, BELS
S 40 {37, 00000001 +10000001 = 10000010, 1R B & 45 R A2 0 (E
2-6). MRPLERE 0, IBAFTAELIELZZE 0 A X,

00000001 -+ 1HARTAERIERN
+10000001 -+ - 10K FH ESEIRM
10000010 -+ 1+(-1)MIEELERAH0, ZHEND

E2-6 HHERTHEMNOER

PETF¥, EFRATHE -1 Fma 11111111 (EEMBERTE ) KT
iZ%. 00000001 + 11111111 SR 0 (= 00000000 ). X4~z F A
T iR, A, EMZEFTABEIRE, T A0,
HHEHL S HEZME, 16 8 (ISR M TITHRES, 100000000 X4~ 9
{37 — B S HA R = 00000000 X — 8 {37 — AL (& 2-7).

s . h
00000001 -+ 1HIFRTHERIEHY

+11111111 - - THRFHERERN
100000000 “+ 1+-NHEHERHA0, REFHN

BAMOL i HH 2R BB

27 MR TIERNAER

R BRI EM R U + 17, A AN B E R
WFRFETR? AT INEES, RATRE—TE 2.7, SkFEEAE
PRFRAIC W B EUR G I 1 A gs 5, FAEOR B (EAR



o, G5 07 x—EM B, KEATLUR 1 F1 -1 B ERTRR, %
JEEH T RAMEIAE N . BRT 1+ (- 1) Z5h, 2+(-2). 39+(-39) %
FIRELM, S, BREMEERY 0, FHUFETINORLH.

LR, GRAH 0 B9Z E R AT LGE i i AN ECE S B E A 25
Ko A, A—RmTEER, YeBERNHE, HTESERENED
MR R RE . N 3 -5 X558, 8 i ik hsEER
3 if 2 00000011, i 5= 00000101 f #h % A “BU | +17, o5k 2
11111011, FEtk 3 - 5 HALEEE 00000011 + 11111011 BiEH.

00000011+11111011 FEEEER A 11111110, FEAIERT 1. X
MRAERE AL, XEARRIZAREIRM. A2 11111110 Fow
M RERZ DR FHEG? XA RATAT LR 7 GRS EXMER. B
1110 ZHA A, BF4 11111110 BAMEERIEA A . @R
Bomyrb g, BE AT AR (E B9 45 X (B 11111110 A9, BRI 1 S R
00000010, X/~ 2 A9H2FHI%E. FEik, 11111110 #RAIFR -2, A
W EI T 3 - 5 BIEFRZS R (E 2-8),

00000011 --- 3
+11111011 --- BHERTH-5

11111110 -+ BIERTFNEEER-2

E28 3-5HCHER

@ 44w, 00000001 F=HE G 11111110 4840, £ R4 11111111, 42344539
A 1., B, 11111110 X 1 894 £ 00000001 /&, 11111111 E 4 9 426y
100000000, & T4 8 41698 B AEHMF 9 EL#T L, HIER
st & T 00000000,
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GFANE S A A NREEIRER  , HHTT LGS, ARIR
REALEE, BN, CiEH MEURZIAF, BEA A REALTE 61 201 unsigned
short 4%, th 75 fEAbHE 67 B Y short ), XFIRNEE, HE2FH
(=16 i1 ) B8, #PAEFR 2 B9 16 KA = 65536 FiME, X— & 24
19, Axt, EAEEA AR, short %12 - 32768~32767, unsigned
short 257 2 0~65535. M4, short 257l unsigned short 7 ) 5 —
MR SETET, shot BRI R E &AL R 1 WEEFEAE, W
unsigned short 57| j2& 32768 L) L AY{H.

B — T AMIIHLE], KEHM S W AR -32768~32767 X HE
PRI ERZ - 1TMEET., B&A20MIELR, & 0~327674
32768 4>, X H P WA E 0, BEAZE 1 AL, A -1~-32768 3
32768 4>, X HAARME 0. hEtZiR, 0 B EEESEREA, rilfi
B BERERZ 1 4. B%ORRIER, EHERFSA, Bk
S8 T IEHH.

Wl2s EEaBREALEBHES

FET# TR, IERATREIZABXMEE, fIXEE2NAd,
A BAEERE AN O FIRN 1 BRI OL. 24— HIEME R R A
A AR R ER, MR EAERE A 0. EMUTRITATEL RS
MR KRR BEAR (H 2-9),

D $HsmiziE T MM BAANT T RAITAE, TFPLIETAAMEN
AL AP (BHOER D) Fo T ALK D (f240) HHBEER ., CiEF
B FE A P, AR T 4444 char, unsigned char, short. unsigned short.
int. unsigned int #o Jl T />4 #) float, double % . #* T 4% £ A &) ifm A
%, BMNRER 4 FiATHY .



f

) mo% WERESEMEESN 0

it tH B IR AL 35 72 BE 3%

SHRMNSAH 0L

29 ERENER (BEES)

W HBAE AR S A BUE AT B R, B B A e (I
AR OE (03K 1), XA BEARGTRE . nREE R4
PR AEUE, IBaABEES RN 1, SErTLLE#
SEE 12, 14, 18 EMBIEZRE., WMREER, RHEZSMAO
BpAT

MERNRE - NHBABIF. -4 (=11111100) P, X
ff, BEARAR LT 45 R SRR 00111111, Wt il ¥ 63,
BARANRE-4091/4, MARGHOELT, 45RMSEM 11111111,
FIAMEGEE R -1, BRI -464 1/4 (& 2-10),

RETEASN A BAX LR MBEARMGE. ZBE, Ttk
FEE (AR ) ERMFEH (AARLER ), #ATES HRA
fERALAN 0 BIAT
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O ZELH
W0 W e e e 6 e e zue-e
o
ZHRNSHEAER

Qﬁﬁﬁﬁ
.\\.\.\\ BiBT=—4

d BiLE=—1

THROSAABARNGSZOE (XBER1 ) RE

2-10 BEABMEREBHXS

THEIENA—FHSY 7. s —dHEBchpl, #Siwik
SERRTERFFHE AL AT 4R T H R0 AL 16 120 32 A9 —EHI 8. #
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" 'L‘I'E#ILLJT'J‘& EETI
Hf.%aﬂ’]ﬁﬁlﬂ ~

FSRIEXAT, iEFAERE THACBERARZIE,

1. ZiftHlE 0.1, AH#FBRTHIERS D

2. AINERRE 3Rt HI%, gERm+itH%L 0.625 15?2

3. WIS ARS. B B, B4 Bo#TRANER
MAA?

4. ZHFIHHEHR S D

5. BT 0 fEARETEER R EE, MMAERERFSARE
RTFRFRAMBORTH ERAMTL?

6. 10101100.01010011 X i #l#, A+AHEFBRTH
EEED?



BAK? BTARRUA LB LA EEBREER? TH
EEENERNMT, HARSE,

1
2. BERR

3. FRH (FRBEX)
4.2

5. EXCESS R&%XH
6. AC.53

1. ZHEBIB NS B — R RUR 2 = 0.5, AR, —i
H1%0.1 —1x0.5 >+ % 0.5,

2. k%L 0.625 Ak i HIECRE 0.101,

3. FABURIRI/NER “fF S BE x BEEUIEEORE" XM
KER o

4. “HFHIEOOREOR 2, TR EEOR 100 DA, x x
PEHIER B x x .

5. EXCESS & “F4&f" MR, i, Lot BFER 0
W, HXAEUN LB o1111110 BER -1,

6. BRI RUNECR Sy —KE, —EHIEE 4 60, BEAEYS TN
HiEy 14z,
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--------------------------------------

RRABESINA “FREMTENRFRSHANE
HIRE", BRI E, RATFERFEITRELERIILE
BBENER, Hb, MEEHE—TABNHF, ZERKIEHA
HEASHT NG ERNE, XURAEEFRATTZZENEMM
RZz—o BETENMR, W TR THENESZERATASHE,
URRZMmEetE. XM E@AESALEEE, BETHITT
FEEFMEABRA, WIFERFFHERIE,

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

@1 #o0.1 Rm100:ktHRE 10

Bk, BIDRE—TEILERER (LEERERSER) KH
Fo ACHDHE R 3-1 245 0.1 20100 1k, RIEHEE R R Bnes F
CEEEF.

RAGEFEL 31 %01 RM100 kM CiESERF

#include <studio.h>

void main() {
float sum;
int i;

/1 BRFLSFOHERTE o

sum = 0;

//0.148A0 100 &
for (i = 1; i <= 100; i++) {
sum += 0.1;

)

/] BRER
printf ("$£f\n", sum);



B 0 WA & sum, SRIGFELLIERE 200 100 K 0.1, sum
+=0.1; R ABLER sum (BN 0.1, for(i = 1; i <= 100; i++){...} TmHf
{(t NEEMEER 100 K. &5, @ printf("%An", sum);, ¥ 240
100 ¥ 0.1 JEHY7Z5 & sum (ER LB BRes L.,

KFLE—TFREHE, 0.1 B0 100 KGR E 10, HEZ, 1€
BiE R 3-1 WRRFETTE, Bads b BRigREFARRE 10 (F3-1),

-

C:\Yazawa\Samples>TestProgl. exe

10. 000002

' B 3-1 RWEiEFE 31 WETERALE 10 '

B, IPRPLL A R, SR, CIEF WA Al
W, AN A BUX RS R IR? X, R E— TR LA R
ANEEALE , SEUFSE T R4, THEHLAERE anfar Ab H /N e 7

W2 RoimBRRNE

FESE 2 Top, AR B kBRI R T, T
BALPFRITA (5 BB R LA R B0 Ok A HEAY, PRI — A5
b, BERUNSOF TR, Rad, A 3 B0k R R B BOR/ N
HEHERKARR

FE U8 A TS AL G A A R s ANE B iR, FRAT S
ANAEE B 1011.0011 53X /B 9 — O - R R, /NVER
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SRTE A RO RS 2 SRR AN R T . D s S
iR AT, SRJEEATRAOSE EARIEI AT, B4, AINBUERTE
B A B AT AT OR Y HSE, ERO TR R, AR
(BB AR AR 25 AR BN AT ( [ 3-2).

- D
ol it 13 R

1 51 0 /\
I f— 1x274=1x0.0625 = 0.0625
1x273=1x0.125 = 0.125

0x272=0x0.25

0x2§"=0x1_,_ =0
1x%=1x‘i i=1
1 x 28 =1 % ZEE. =
0x2% =0x4 =0
1x28 =1x8 =38
T ARS8 HD 11.1875

' B 3-2 i SN R I B 7T '

TR INE S BT TR A AL, SR 2 B9 0 REE. B2 i
2T LU, NBOS R R A LA, 5B 1 LR 2
-1 . 55 2 0602 2 19 -2 UKRE, DAMKEHE, O YRR AL A9 AL
R YRR 2 R i SO, 0 WRELAJG B 01 A (A% R -1
W, -2 PR Wi, X— AR T s, &+
AR+ 7Sk Boh R REE A BESR A NBUS RS 3
&2/ -3 W (0.125), 5 4 2 2 B9 -4 KR (0.0625 ), ARA/NES
AJG (0011 45 hi 3 0 H08E A% 2 0.125 +0.0625 = 0.1875, 1h4h,
1T 8 BOH 23 9 1010 B e A o BOR 11, Bk, 3
1011.0011 Feffapl B2 11 + 0.1875=11.1875,

O AR RS S F U TIRG KA, LkiFARS 2E,




[l:: tgnEgsEnRE

TE T T8 B R 60/ N i+ R B T TR, TR
PLUEH A RR WA 5 EE T XBERELEREFAE, R
DLz BT BLE AR, RE A — i BN e
ZHERIBC . Biln, FaEsEC0., BT R BERER, D
AEHEEAR VAR EERR. # Tk, RITPRE— T AGELEH
FAHIEEH

B32m, N AFAA _H#FHHREXERANOBRELEERN
0.0000~0.1111, FEit, B HEEER 0.5, 025, 0.125. 0.0625 iX 44>
TR INEUS T AT AT B (AR ) /B, R SR
HAERREERAEIE, B0 3-1 AR T8+ k4

®3 MIRIE 4 (LRES A T FIBERR A ME
THFEBRESN, tHHYRIFERG
i i R )+ it 4
' 0
0.0625
0.125
0.1875
0.25
0.3125
0.375
0.4375
05
0.5625
0.625
0.6875
0.75
0.8125
0.875
0.9375
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31, TS0 R —1L2 0.0625, Hik, X IEE/NEL,
TR/ NGRS 4 AL — R BORER R . FIFE, 0.0625 B9 F —1iL
M—TFTFAMT 0.125, X BF, 40588 m = 3k & 50N E0S s AL
o, SHAEX R A+ 2 B S B 3, (BAREEImE A,
2 ) - O OWH/EAMIMEB T ZEAFE] 0.1 XAE5R, Lhr L, +HEHI%K
0.1 ¥ —#EH 5, 2728 A 0.00011001100--- ( 1100 &3 ) X FEAITE
TN L KRR AR R 13 R— BT, 13 3R
0.3333--, [AIRERTEIF/INL

Zi, RRMZAA T A2 ARESEE 3-1 (97 k15 2 E
GERTE, FATEEWMEROEUE, BRHER T IEME, HHE
XAINREA RO R &, RIEAHETREAM /NN, Hik, 7
BREIA/ RS, AL 2 MR AR B A 2 28 i o L A 4
AR ECE PO & A BRATHGE, K 03333 XHEMTEFR /NN
o (] 8 T 22 728 A 0.333333, XBFERI3MERTHRBGEH 1 (HRE
0.999999 ), IHHEHLIETE 48 S Bl 2 RIRE ) SE 2

. 34 H4ARERY

142 1011.0011 X HAH /MR RIE A, 7622400 A k6%
R, TEITRILNTETEM AN, B4, LR EHEUR T
LRI A RA N ? Al — KB —T.

REHEE T PARA T PR R/ N BAR R, 23512 S0
JETF RS T 1 8 MR KB o4 (i, BREEZAH

@D 18 0.3333--- X A48 ] S Al FRAG IR 64 AR A BSR4, SR 3 h AT PR
WIS, Rk AR,



FRIF 32 (IRFR MG . 1 CHEE D, DRI 7 4 SR AR
BEF EEE R 5 A double A float iR, At XEHUERERIEF
I8 KRBTV TR, TR A SRR E R I R FT /NI
UB? BT RALRIT—REE T,

FREEEANS . B BEEREROX I kR #/ (A
3-3), BAHTEVLAEME AR 8, AR A AR 2. A
W, LPRREIRPEES S EEY, AHMS. B B =%
BT R P . O Eid, 64 i ( RURGEEIE S50 A 32 i (B /E
TR0 B8R, S8 A= aRER (F3-4),

B33 FREMRALNX. AFS. BY. EX. EREBSEMR

@ M F 5 A G £ T 89 E S B L 4.94065645841247 x 10~
1.79769313486232 x 10", fi % & B & — 1.79769313486232x 10" ~
—4.94065645841247x10 . $ ARG S KB R T ELEEAR
1401298 X 10 “~3.402823 x 107, i #EE 2 —3.402823 x 10"~ — 1401298 x 10 .
Rit, Ehe EXPAANBEAF, EXLGEP, A2 LEEHE
=i,

@ 180.12345x 10’42 0.12345 x 10 X HAE A5 EFR DM ELE RRGH 55 %
kR TG HXAFAF S, 5 ST E S, AL EHMET
D, DEHERAERBRZRE, Hlde, 012345x 1049012345 x 10 'K
B MR FTHIER A 123.45 42 0.012345,
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O TUEESF =8 (36441 )

1 1142 5241
HS8s NS BEHRS

OEEEE S (3#3211)

L2 8fi 234
HSHY EHBH R#5S

' B 3-4 FRHAAEEE (IEEE RIME ) '

AR RB AR, X BRI B %8 Y [EEE b
fE. UK BE 1 o BRI RS 2 1 2 B 2 TR) — > BB ot (ol AT A (2 R
[l Mo, RUREEETT S BRERSFoR BB TE I BER T 8RS B %

MR EA— T EIRAER A RENS . ZEARAE 1
BT, 4 0 BNERIR “IESE 07, 20—k i B0k = 5 Hnd
HFFS AR R, BUE A/ REGHR T FE Bt ok fom . B,
NEGHRER “REGE x 2 BIRECR KR R AR FR I
B E, RERARZVHEGHET .

THENETRMEAE SER, AR IEER 2 H AR
LA AR . B AR “H NS AT
AR E 1 MIENRE", MisEEs KN “EXCESS R4i#%
B, Ak, HETRAESE RKREEFHARE, KFATRE2E ™4 kbt
DR, A, SHSEARME, FEITE KR —E B O %

(D IEEE ( Institute of Electrical and Electronics Engineers ) A& 4§ % B & % 4= &, F
IS, EWMEHE T it IS SAPE . 1 “eyetriplee, 1-3E",




{ Ok

D aiakia® oy YD N 9

3.5 IEMFEXT EXCESS R4t

REERSEFIENFER, ATLUGRIE R SR 0T S S —
— PRI, B, 075 A RESMEIR, N 3-5
fim. BAENFERNOEZR—RE, BHEIEATELS, T8
DAL TR £ AR, BRI, h T HEFENALE, FEHE 4
Gi—RUN . 100, +HEHIR I SRR /NS AT 0, /)
RS G S | BLARBER 07 X RER AN, AR 4 AL, 0.75 3t 2
“0.75x 10 #Y 0 YA, WEiEul, HEEHEEF 52 0.75. HEEH
B0 XAHERFER, RN ER N HR, R ENE
H.

(
0.76=0.75 %100

0.75:=7510—2

0.75=0.075x 10!

B35 FRHAAAREMNEARRAR—IE

WA LA+ RO U EAT T 30T, e d S R R R A 2R, e
R, BAOVEARE “SNERATENEREAR 1 HIENRE
R BHORYF, B BRI NEER AT (X B EEHE
Bhi. FARSRRMIN) MoK, BEIANE 1 (TR 1, B2

D HepBts RN kA THEGH XA EM KX X, BB, FHE
ARMHE B, WAA S A6 ER AKX,

Q@ EHABENLLRTHTHORSEENGDERRRTH MM, 7F
BEHABFT RS BARS oI5 HI 5 X =30 1k ey HALLL & F R 8
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2 JE#RAE R 0 (BORERA TIHRRES 2 (LA Ess ), TiE, 28 1 AR
| TEEPRAEHR PR, BT | LR 1, B, A% EH
AT —EERAL, Mt el DR EZHEHEERE (RAH KRS ),

R IR SR IE M A R B T 4 3-6 B, AR
sEch, BEGRR 23 6, Bl TH LA 1 sEm T, FTKRE
Al LA 24 (LEEUE. WU BT S B Fon ik oz nst, REAiEK
AR -

(1011.0011 o JRIEEIE w
0001*.0110011 - BBEEHRSNE TN
0001*.01 100110000000000000000 - BRI A S HK B A 230
01 10‘01 10000000000000000 o RBNESEENES, ERENFRER

‘ E36 SHETABEMBSMENRENX '

Tk, RN —EXE—TEEES F {4 H1 EXCESS &4,
XA EFEER RN T RR A R EAF S0, FEEEERT,
fEfREE 4y, WEE O ORR” MIEARRRTE. EXCESS
RGERES, MR ECT A FnGEIM P EER R 0, [E1FHEAR
LSRR, WHURE, SHEE 02 8 L 5K BE P s R,
FORAE 11111111 =255 49 1/2, BRo1111111 = 127 (/NEGHAr &3 ) Fom
M2 0, FEHCH/E 11 ADRORS VR S50, 11111111111 = 2047 #9172,
Bportnnnnnn =1023 (/NI & ) FRR 0,

EXCESS 240 nl fE A AW BRfE, Tz Bk im ., Bika XH—
AR, 1 ~13 (A~K) Wb ripik s i, Xad, FRO707 e




{

£ e T M NI I e R T L i e

R 7 XK SR 0. IRIPEIE 7RO, 10FER+3, 3%
-4, FELE, XA EXCESS R4

VERBRE 17 SR B, 36 3-2 TR T 45 R o g S Br{ A F
EXCESS 2L RMGMME. Hlan, R #kH %k 1 (+
il % 255), ABATE EXCESS ZEFMFRR N 128 KT XEEN
255-127=128, Bk, 8B L T, Fw 878 Bl 8L 2 -127 K
RB~128 WH.

R 32 BREETANISHES M EXCESS Z4RM
TERMOE (%)  TERME (+Hi#s%) EXCESS B4R (+Hifts%)

1111111 255 128 ( = 255 — 127)
11111110 254 127 ( = 254 — 127)
01111111 127 0( =127 - 127)

01111110 126 -1(=126 = 127)
00000001 1 -126 (=1 -127)
00000000 0 —127 (=0 - 127)

Wz 6 EXFMBRRETHIA

EEXE, AASMAETG? ERNEARUGE—EHEEDS E
PRI, B RERS SRR R R AR A, B, TR T—1
KA, WAESE 32 Fm. #Tk, SbRkil—EE—TW
1T PRI A B0k F 3B 0.75 .

RBEL 32 ATFHANLHEFIBRTHEN CIEFEER

#include <stdio.hs>
#include <string.h>

void main() {

float data;

unsigned long buff;
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int 1ij;
char s([34];

// % 0.75 BBEZRESHOM X FHEZE date P,
data = (float)0.75;

// BEEEFHE 4 FHRENEHETR burf FRIENMRREES—,

memcpy (&buff, &data, 4);

[/ E—RBHE—
for (i = 33; i >= 0; i--) {
if(i == 1 || i == 10) {
// MABIT SRR SIS, EHBHREHS
sfi] = *-';
} else {
/) ABNFERE 0 FFE 1,
if (buff % 2 == 1) {

gi] = "1
} else {
s[il = tok;
}
buff /= 2;
}
}
s[34] = '\o';
/! B4R

printf("%$s\n", s);

ZRRIF AT, %L 0.75 SRS B I S BOR RN SR I T
0-01111110-10000000000000000000000 ( & 3-7 ), IMABEATE (-) &N
TIPSy REGHy . BE . XB, fF58aNR 0, 15568
S8R 01111110, RECH 4 7 10000000000000000000000, A H7 0.75 Ji:
B8 FrUAF 5002 0. 48 %05 40 79 01111110 2+ 2 il ¥ 126,
EXCESS A4 #IutfE -1 (126-127 = - 1), AR ENZFER BN,
ANEAHTIT S 1002 1, IR ST 10000000000000000000000 5
Pr 22/ 2 1.10000000000000000000000 34~ HEHI%C, K R EGH 4
18 B -, SRR (1 x 2 0 KHE) + (1 x2 /9 -1



WH )= 1.5, Fit, 0-01111110-10000000000000000000000 X~k f&F
B, FTARBRE “+15x2M -1 KFE". 2 -1 KEE05, +15
X 0.5=+0.750 Eﬁ‘}%%* %%Eﬁﬁo

4 ~

B HSRRE
C:\Yazawa\Samples>TestProg2. exe
0-01111110-10000000000000000000000

'maq RIDHS 32 HIETESR ' '

BTk, AU AIZAR A — T o] F B B S 8GR it
HE 0.1, BEIT/EEE KL R N 0-01111011-10011001100110011001101
( AT data = (float)0.75; #9354 B data = (float)0.1; BIA] ), AT,
AR B R — T XN EUE A TR, KRR NERT T, 4
REASRZO0.1.

4 ™
HS-0RRIEH

{538 o AR T FIEUS R 126,
‘ FEEXCESSE T, FTrMZ126-127=-109E2

f—A_—“
0—01111110—10000000000000000000000

Sy

RE - RTHR1IAGHES,
thk21.10000000000000000000000

ZEAER T HRIERTAI A x 27 BHEFIBRFA1.5x27'=0.75

38 FRHETFREERTRRIEE
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3.7 n{aiEdseit EALHHE I

HAH R SRR 2 — R, RAESEOR NG (55,
AAE " mEitEREROER ). EREFORIELE, A
TR B B 0 BOE R DU BE 1 s B, ERAF AR B  A A TT REdE
B FAAS A AT i VR I

B EEE RS, BNCAX LR R, RIERF BMOAR, Fat
— SN R ZE R S AT Al N, Bk AT
Akl dh . B 100 MK 0.1 2T EREREE, HKEFE—EER
10 2K, 10.000002 ZK A EAEMFE, —BokdF, EREFEARTE
ik, THEALITH RS R R R BN A R T . AR RUMYIR
E5E 4] LI 2

T — R R NECE S R ROk TR T RALE AT ANEG TR
FFATRES S, (BT RE0TE ( REREE w4 B A BTG ) i —
EAZHBEE, Hik, #7/NTHERTIERERER, RE
FHETH RS AV/NEER BORBIAT . filn, AF—FF ki 94 0.1 48
100 Yo —iHE, BAT LA R 0.1 5K 10 £5 /5 R 1 48 An 100
WHITE, BRI RERLL 10 FEATLA T (AR5 8 3-3),

RADEE 33 HIHERABEEITEN CIESER
#include <stdio.h>

void main() {
//int REHEEIRLE
int sum;
int i;

/1 BRFERHERE o

sum = 0;



DI e ¢ CO 0T S

AL RGN T ([ T e v

// % 1480 100 &
for (i = 1; i <= 100; i++) {
sum += 1;

}
// BFEREBL 10

sum /= 10;

/] RTRER
printf ("$d\n", sum);

Bt 4h, BCD ( Binary Coded Decimal ) 12 —#fifdi i — it il %
AT . BERHE, BCD BEM 4 (ks 0~9 1Y 1 i F
HIRLFE Ty, X BN EMIE A . LR R S5 RS AS AiF  BR
ZHIEOT, — & SR/ VB I iR B e R BCD i, LA (R i
ZAGENMETR R BUE

Wllzs —mgmtdEg

e JE F AN — T B AR B R R . TELM A
R EAER, [ EBAR T, BRAER S, BRI
BRRG, L, PR, WEE &M BOoR R
. £ CIEFEFD, RHEREMIFLME 0x (01 x) Al LARR
RIAY ik

—HEHBOY 4 67, IELFAE S TSI 1 AL, Blan, 32—
HEHI%L 00111101110011001100110011001101 FH 75 ik Bk £ R #9iE

@ AP M E e ERH X ¥, #—F = 4 BCD ( Binary Coded
Decimal, —it#lib+it k4 ) 6975 k. AP H EFaA T XK+
MF, %4245 F F, COBOL 441 A BCD. BCD % # Zone -+ it #) 4
X Av Pack + b4 4 XA,
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#/Z 3DCCCCCD XA~ 8 %, fhubnl W, @it fd 7 dkml %, —i
AR B A EFORR 14, (IEE P2 )R, BEEDHERN
T(E3-9),

“EI% (32 ) TR (8fi)
0011 1101 1100 1100 1100 1100 1100 1101=3DCCCCCD
L e T e L e e L S |

39 EiER AR HIBEMREE

R 7St i ok 22 m /N, /NVEGRUR ) O 4 £
AR ST e WA I I VAN N 1 2 i 2 - i € D 15
(ZBPA], fl4n, 1011.011 FMEALAM 0 J5 4 1011.0110, XEFFEAT LARR
A7l gL B.6 (F 3-10 ), 7 sEHlE A /NS ESE 1 A A AU
16 B) 1/16 = 0.0625, XA KFNZAE AT,

THES (MERBEASML) T (RIRFA0) Ay Lk
1011.01 — 1011.0110 — BS6

B 3-10 /MERER R 4 e Tt S8R 1 4

i) L EMAENAE, BOREELEE T IHHRAIEL
ZHERBORA R (BE ) DU HET ORI —FL, FRATPR4kSER X
AT HARAFE A INRKFAEgmALNT REAE AT 20 % 18 B M 77
A1, A 250 — 7 REMNRERME B 0N B2 e ) C R 5 R B A
BT,
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‘& ?ﬁﬁﬁﬁ#ﬁﬁ%ﬂ’]l’q#

L PR S e

o o s N

BT HIHESSIMEIATE IC (SRR ) TS ER Mt

SEER S

EBAREEEPHHBELEBRRTHEMTA?

£ 32 LM TFit I ERE R, IEHEENRKER S DMI?
59BN EHEMSHEANSIERARKER S 7
A LIFO AR THIRES AR ERIR A4
RIBEIRHA/NER S XA T BRI EIREMTR AT 42



{

S AR AR Ce O

BAR? BARRUE - LEBALT LR HBREER? TE
REENE RN, HAKSE,

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

1. B i & #sk & R R & 2 0000000000 ~ 1111111111 ( A
T HIBRFRRAIER 0~ 1023 )

G 1R AT RIS K/ NTFIEEIZ A 77 R SR SR 26 8

32 fi '

15

4

ZX&E## ( binary search tree )

o o A 0N

1. HIHES TR IR 2°= 1024 ANt

2. filtn, CiESEIRZEAIF A short 8, EFRRAEE HHE 2 F
WNFFXER, I BAEMEREL

TREH TR IR TR N AL iR &

B A LA 19 R B A T R A Y

B —FE ASGHH ( LIFO = Last In First Out ) zAGEHESEH .

T XA R 0 YT A BRI SRR R S

S e B
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HENR#ITRIELENIRE, MEFRTHM
=RAEIRFMBEEN, B TLENKREBEEFHEE
AEMEE e, BitEFemeE B BB ERRFM#EEZ, Bit, X
RALEXNNFEMEENEES —ME LR (B4R ) fZE LA
(B ) AR,

AENTARAF (HMEBISESE 5 ERHE ), HXL, NHE
EXRE, NEFEHMEFEEHR, REERF L -EOR, SRS
WFEGEANEFERNBIRSARER, B0, ME L EREFRNNE,
EREF ERTUZRBREERAGMERAN. MEAXHFHH, ERR
EZEFPEHSREN—RTTE.

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

. 4.1 HEHMEBINFIRE L

hT B AR — AR, B TRATEE — F TR
ML, PIFESERT R —Fh 4 H TR IC M T ooiE. BANEICH
1% DRAM, SRAM, ROM' % ZHIE, (BMNSMIHER, HAEAILHIES
R—HEH., BT IC PRI, HILEES, BIRES. BHEESMT
AR K S (1C 8931 ), 58 i o AR E Mkt ( address ),
TR AL .

F 4-1 AT IC (1EX BERE0 RAM ) IS IIHECERG], BR
SR ERNAE IC, (8T M SRR NTE IC B—FRER, VCC

@ ROM ( Read Only Memory ) /& —# R it /A & ik e A 4,

2 RAM (Random Access Memory ) £ T it RABAG A H, 2 A EEEZE
R A (refresh ) vA4R A 44% ) DRAM ( Dynamic RAM ), VAR R %2R #5 &
34 Pp AR A7 A 49 SRAM ( Static RAM ),




Mok RERAHEAR

1 GND ZH R, A0~A9 ZHMiht{F5 5, DO~D7 2EFSH
510, RD 1 WR 2= H{E 5054, #HFEiEHE VCC #1 GND J5,
AT AR AL | BfEd e an 0 50 1 XFEMIES . REBRERT, +5v
MERBEERR 1, 0V R0,

F .
VCC A0 A1 A2 A3 A4 A5 A6 A7 A8 A9 '

RD WR DO D1 D2 D3 D4 D5 D6 D7 GND

VCC. GND: #&

A0~A9 . HIHES
DO~D7 . HR(ES
RD. WR : #2%IES

' B 41 A7 IC 15| B E RS ‘

M2, XN IC PREFMEEDBARE? ¥dR(5551%& D0~D7
/A, FoR—KATLUSE AR 8 1 (= 1 777 ) MEUR. 1ok, Huht(E
S5 A A0~A9 F 1>, FRx Al LA & 0000000000~ 1111111111 H
1024 Mtk o 10 stttk A SR R BRI FE GG S P, BRI IRATTAT LIS X
A IC AT LAFERE 1024 4 1 FHOKUE. FX 1024= 1K', FFLLZ
W7 IC A EE 1KB,

MAERFZERHBITENZLA S12M BRFF. X4 T 512000

O AEHFEMAAKR, KBEFHKEATHHFRZ 1000, M2 26510 KFILR
1024, 1000 &% M5B k k&K T

http://blog.sina.com.cn/pdf2017



4~ (512MB + 1KB = 512K ) 1KB MIRFFIC. %%, —&HENHARK
ARERMA MM ZHINE IC. BEBRT, HEIERNNEICHEHE
FEZAMAE S5, XEERAEE— W IC PAEET IR FI RIS
#&. Hit, RAHASNEIC, #ATLIAE] S1I2MB A E.

TFEERT4EERFRIA B sy 1KB (N IC. B, EITBIZ
BEEZNFICHTEA I FHMEE. A TEHZEMN, "% VCC
HEA+S5V, 4 GND A OV HIHLIR, FH{HH A0~A9 Mt {F5 %k
BERENFMESRT, KR SR ER A% DO~D7 HEHEES,
FFE WR (write = EAREE ) F5IEM 1. PUTEXLARE, #HAT
LIEERTE IC IR BASEE (F4-2() T,

P EdRR, RFiEid A0~A9 KIMHE S48 & BRI fE 55 AT,
SRIGFH RD (read = EHMES ) (551 | IR, 4758 4%
1. 8 7E Huhk b 77 i 9 B0 3t & 9 ) 2 DO~D7 M EUEF 551
(] 4-2(b)) H. HS5, & WR MIRD XHA[LLiLE IC E1THE 5
HEHES. Hd, X4 WR I RD R A 08, 5 A AERE
kAT

FUEATIL, PTF IC AP BRALAEI S R Ray ., BRVE, W
7 1C WA K& T LAFFAE 8 (L8R A 77, @ bk 35 2 X 2 37 7,
Z I Bl AT AR IS .




(a) #£0101010101#2ES A 1111000054868+

VCC A0 A1 A2 A3 A4 A5 A6 A7 A8 A9
+5V [0 1 0 1 0 1 0 1 0 1 )=(1)$5Etthut

[0 1[1 1 1 1 0 0 0 0]ov :Mm}\%ﬁ%
RD4WR DO D1 D2 D3 D4 D5 D6 D7 GND

| (3) BWR (SA) 22ign " 1" |

(b) BEH0101010107 il &9 FIEES

VCC A0 A1 A2 A3 A4 A5 A6 A7 A8 A9

+5V [0 1 o — | 0 1 0 1 0 1 (1) 5t

] 01 1 1 1 0 0 0 0 | ov
RDfWR DO D1 D2 D3 D4 D5 D6 D7 GND

(3) #EH
e

[(2) %RD () ESign " 1" |

‘ BE 42 [EAFIC RENFEH BRI E ‘
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W2 nEmsEsnsgs

A EIERE, KEABE B2 A TR IR 1
fr. EXMERT, | BT | MF I HEdE, BESRRIHRE
Hohk, X FRF GRS, XMIERAFEABT THRNF.

BARNAELARAAE IC, AW R BERE, Wl it
EEEREEEHEEE SRS, AT ELZHCENTF IC M
BAERIGES %, Bk, ZENHHEPIRITORERESE SRR (5F
S5¥EMLIEE ). AFR IKB R, FmpyZmE 4-3 Fimif 1024
2R D (X Bk A EE M B AT ZEEAE R, At S5 Rm
L ).

é )
ik AFH AR
0000000000 1SR

0000000001 | 1SFH8MHE

0000000010 | lﬁaﬁm 1%2@’;&?@;

I ~5-r!i;¥ﬂ:lu e

(RRRRRRRRTVINN =575 ¢ 3

11111111 | ”@W

E4-3 1KB A7FHIEE

Ak, B BIRE A AR R S 45 3 B Y A R AR Y
B, MBEBRET, RWAEES T BUIR R B RIRTE A R ATRI 2
BIRHE. WNHAFRE, SR S HBAER/D (A SRR ) MR
o BRI E UL AT AR B — S BRI N A, R
A A (R BRSNS ), dABSEILLARRE AT HCh




BARHTIES

TEENRE—BARARG], WfFEE 4-1 s, X211
a, b, ciX3INEEPEALE 12389 CIEFEF. X3 M EERRI
RNFERE XS, Bl AR, BMEREEYEba, WaTLirE
BIF P AFHETES. XERY, ERFIETH, Windows HH:(F
AYie HEhRE R R AL .

REFR 41 EMAIHTE
/] RXER

char a;
short b;
long c;

// ATERE
a = 123;

b = 123;
c = 123;

X 3ROSR KB IR, FR | FH KR char, 5 2
FHRBER short, WIRFER 4 FHKEL long - I, BRFEREK
1 123, TRREEHELRT 5 IR TR MR R —BERG . X, RATBAERA
B K BRI AL B B GBI 450 (little endian) * 72t
([ 44),

® E£CHEETP, int X—HBEVLZEAME, int &2 CPU R B H A 12y 4¢
BEAMKE, J£ 324269 CPU P, int 2 324565, VAR 16 4269 CPU
¥, int & 16 1264,

@ 4 % F P BB IR FF G4 A FAZ L6 5 XARAIRF F A, Sk
B, RBEGBEFTAREAGKEGFTXEAZFYA. AE0F
5] B P4 69 2 F S 34 R BT R A GIRF T FA A
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ik RERE
XHKKXXXXXX 123 } T BathSelE = 157 (char)
wocooncooc+ 1 [ENESINN

TBbHEE = 257 (short)
xocoooooox +2. [N

XOXXXXXX + 3 ||" ,1
AT
XO000X +4 0 ) TWCHIEE =47 % (long)

X000 +5 0

———

x00000000+6 0

AL x x x x x x X x x x ERFHTHEBOSTE

' B 4-4 EBROBIFELEDARE, FSBHAFER MR ’

FAEHE— TRl kB, MR b E 09728 i i 8RR B Y
AR, EEEYENFRMEREZ LR, XS TR
REAGIHE—H, BINEF+ REENF I WERTIES, IR
ZANER ., (EATREE 1 ASF R BARRT, US4 F kb
B, Mehh, EARMREIETH, LR IUEEBIERR MR K
KREWAMRE. CIHFF, 8F1 (=64 11) # double 2B RF KA,

W23 memmEst

TR, IEBAT—-ERE—THE. 1552 CIEF NWEERE,
HIRZ NEBUCE MELL B, $L 2R A A Tk E Xt C 155
AR TARSRA IR, At X 2R ) i B BRAE A A B R,
T IE AR T PR o PR A O R R T TR R A 2 A A

o
l-ls,a\ o



BE R —FER, ERMFEROAREIRAE, MRAHE SR
RINTER ikt o S AR, AT AGHT BE9E E skt A B kAT
5, BIRAT TR B A R4 A AE IC FP A 10 fithbE S, (B RFELE
Windows 151 _E {9 72 3 #0232 1 (4 7795 ) AN ARk,
XAELR T, fEE RN EDRR 32 fi,

EAFRE—FRIGEN 42, BREL " T d. e, fiX 3 MgEH R
() CHESHRT. Al AR e A FTARR, e s, il
BLEERAHIN—AEE (*), ROV, d. e fER KR
32 (4 5% ) WMk OSSR, HMAH 43k B UHRIEE char
(1575 )., short (27 ), long (4 FH ) XLEEIRLERE? KKEAR
RAURER AR JhR L, KRR R B2 AR E AR Sk
th— UK RES IS BRI 74
REBFR 42 SWHEIBEIIEHHEN

char *d; //char XEHFEH d BIEX
short *e; //short EEKFEH e HEX
long *f; ‘ //long XEEFEH £ IEX

& d. e, fIOMEERR 100, FEXFMER T, (H d B RERESS A
5100 Bkl RS 1 ASFE AR, e BRPRLE 2 515 (100 3
HEFT 101 Huhk ) AORAE, (A S EFREE 4 AT (100 Huhk~103 Huhk )
BB . BB FREHRASRME HE (& 4-5),

@ AA/ P, @it A MAFIHIE LD R B FOHERAFAELTE, Hldo,
¥tk A short a;, MAFTELT 2 A5 # short EXNYEFa, TF
E UG TARATIES T .
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e ™

EE2
fa e tasth it a BIEHJESHKE
. (15F7%)
I———»ﬂhnﬂoo TR Bise RS HKE
— )
v RIS KE
searr02 (TS (35%)
3hik103 12%

. B 4-5 FEHHBIERBRR—RATIES MK E i

Wl BAREsEEREOLE

TEEFATE S F M, R T AT R I AL A b
MBI, fERGMAR, RISEKRE—TNEREENERY
o fEIXH, IRATEMFIEEUL.

4028 245 21 ) R B 2 00 0 WO 7 I b e S HE T TR .
HBITCE 1964 KR 230 2 1 RS WK A TFR, XA G SR
WE3| Cindex ), 1ERTG, BT AXTLZS IR R AR
BEE IR L MRS AP AP T 2 08 ST

RS B 4-3 RN B TE CIE S T E X char 287 | short 2 7Y Fil
long A X =404 . FI4E5 Bk [100], FRBALAIICEA 100
. MFECIER T, BAMRIIZMN 0 FFIHE, FEit, charg100];
FRMFERE AT LU g[0]~g[99] 3% 100 PMI6E .,

@D CPU At A A FA B ENFAZRIGEAGMIG, X—55 1
FbEBHATT N,



RIBEL 43 BFEBHBAEN

char g[100]; //char EE¥E g HIEX
short h[100]; //short (B4 h HEX
long i[100]; //long EEIHA i HEX

Bl 09 SCP TS FE VB R, SRR —REEEEEIAFR
/o char ZERUAGROA LA 1 AT A BN N AFEA TR, 1T short 26!
Fil long ZERYAY RO W 7351 LA 2 ASF35 . 4 ASF45 S L X o9 A7 AT 132
5o BARMHANFREAR, AR5 SRS RS HE 0 0 8
JcRE, Mo i — R 2 AR ARl

Z BT AR S A B (R iR R 2, R RUA AR
B R—FER. FERR | FIREIAEE, E AR i 5
22—, A, MRREENFIHRES, BFHRSLR LER,
PRI AT LA A R SRR i SR XA 1 2 = 1 BOTHIRE el
EMZAHER = 1 TR R R — R (5] 4-6).

(

bk | pERE char g[100]; short h[100]; long i[100];

LEDIESE STt E e ]
46 TRBBEXRIOEA
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S R R TR B EMER. WREREETHER
hE AR, R RISt AEA B IR S B AR TR
A, Ao, SRR E RS A, (R 7 i P i
BIREARIANR S, FIR ST A7 E sk
Tk, #TFE, RIEAARNB— T, BRI, REFLM_X#E
H X LB T ik 3T — &I HRR FORE, AT %,
B FE L R A XL s

W5 % BIIURHHEGE

He *ABAB, AT LA G NS XA A TE AT
5, WEIGRHEAE R SR | R LR AR E A
St A BCRT , AT L S R R AR, IR RAE I
AT AET|, RIT A BRI, PR AR

2 ABAF 1) X 5076 F 5008 AR S AN R 78 % P9 A i ik
TEESRT, AR LIFO ( Last Input First Out, J5 ASEH ) A=k, 1
FAF A A2 FIFO ( First Input First Out, SEA%EH ) Ak, FERKAN]
TE A7 751 BR S AN BA B BT s S 25 18], I 0 5 AR SE HH U
AR ERE ARG T .

IR EAERE P P LB AT, LT LA IE 4 i 7T R HOR € X —
M FRAFAE LA B, VLB ZBEH TS MR B . 48K, 7
XLERR I AR, KR RS 2 RS A, (B R
AEERUL, B LEZERARZRTT .

D PIRALIL (loop ) A 45 B I % KIATRIAR AL 3L,
@ X BB RES | FAE 10 FHRE) 69 F SR A MR 0, ® AL
FA B H MR LIFO % X 04 4048 A-fik 7 X (iZ AR 0 4k 2 4e4m ),



X, RATE B E AR R4 % Push |, 18

132 th B4 09 oK B A 2 h Pop, SEAEBATI B A KR 1Y bR B s B R
EnQueue, 1M BAF ik i $042 A9 5 5L #r 4 H7 DeQueue . Push Fl Pop
L% EnQueue F1 DeQueue 73512 il—*F ei%L. Push F1 EnQueue fH T4
PRI S EUE B E S AREEE. Pop Al DeQueue FH T8 32 H A9 B 1
o BREOR PE R[], il X e i g, AT BAR G RAE (B A,
SR e FE T EE Atk S 32 ok (ARG B0 4-4 . (ARSI 8L 4-5),

REIBFEL 44 ERARBOEFTE

// FERPBEAEIE

Push(123) ; // B\ 123
Push (456) ; // B 456
Push (789) ; // B\ 1789
[/ W E 3R

j = Pop(); // &t 789
k = Pop(); // EH as6
1 = Popl(); // EH 123

REFER 45 ERAIIRER T

/1 1EBRFIh B NEGE

EnQueue (123); // BA123
EnQueue (456) ; // BA 456
EnQueue (789) ; // BA 789

// MBAFIpiFE t 342

m = DeQueue(); // 123
n = DeQueue(); // #EH 456
o = DeQueue(); // it 789

AR B AR v 1A R SE PRS2 LA & Push . Pop. EnQueue,

@® C%35%F ¥4 push #= pop A LG4, 12X ZAah R 424 7 A T vh LIFO #
Koatda it 478 B M ok 69 Push &3tAe Pop &4,

@ BEHALTF, EHEBAHIEMSRS Push ( AR ), M Pkt 38 4 Pop
(4% ). EAF) P BAIENH EnQueue (AF] ), MIAF) b ik th H3EA A
DeQueue ( 7] ), X Z A CMEAHEL LA RREFEAT.
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DeQueue AIZLFENZ, Ak /27 2 KRR US4 e X i B2 BA 3 2 tn far
ERNFE - KIKENS

i B S, FERH, LIFO =X Fmtk it b Brirfr i B T Y
B4 (Last In ) 28R IEIERUH K ( First Out ), XASEH 4-4 T
1Tla, T%H8 123, 456, 789 MFE ARIEAE, 25REEHR 789, 456,
123 BB se it ok (& 4-7 ),

(

b
3

b3
=
b3
H5

Push(123);i21T/&  Push(456);z17/5 Push(789);:z1T/5

r
1
% ~
—.‘Ill
B

1 E|v

¢
il

;
1l

\

]

|

I=Pop();iZ17/E k=Popl); ZEfT/E&  j=Popl)iEfTia

#
[l
4
Bl
L

HRAFER T REMERML”, TREMERMILG, FRMnTES
Bt eIt e, R o R I R A7 R B AL 775, R R
2 anitt, O T S BUE  ORAF B Y B G, G X RRE LT T R HERY
BUB AR H R . X FLERBE N E, SRR, YRMNTE
it 3 AT, RS P RAURIR, 2 AR

ERARRT ARSI L, FIFO 7 23 7R BAF () 504 o Fr



R REEEEEARMAE ) J U ) U U ) U )

17 B W1 ( First Input ) 28z o2 BUH 3k ( First Out ), U5
4-5 PINIRIFIZITIE, kI8 123, 456. 789 MIFFE AMEHE, 4582
FHR 123, 456, 789 (IS #EEECH 3K ( [F 4-8),

v EnOu_eue(1 23); EnQueue(456); EnQueue(789);
by =1 E1TlE E1TlE
123 123 123
456 456

.'>‘ -.> -.> 789

e
|
\

o = DeQueue(); n = DeQueuel(); m = DeQueue();

E7E 565 E75
456

‘ 7 77 ‘ 7897 * r 789

4-8 RIBFHR 4-5 BITRIASIAIIEN

BB X — 77 AR HEBR o HEBASE )R 3K 4 M TE A 3h B SEILAT
FIRIBATISE . HEBARS, b fE feail i A9 & oL 5L, WSKJa RSB ML
FFRGE k. Y REHLATR A9 WG e E KR A A 3 LAY b B A
FAFRT, HEBARER BRI ER. B P R, T iR
Bt A FAL B HLIRI B SR 2R, SR FA 2R AL T HEBA B ML AR T (8 19
FENTE L, SEIXFHLEH AT AR, HRA 1T B @R &
BRAOBAR I, B[R 2 AT B9 2R e B SR R, 2= E
X TN BAB HR A ) AN KU RSl EA T A B 5

BB — M2 LA FRIR 28 v X ( ring buffer ) iY77 AR SCHAY, it 2
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A BB L A RARARNNE". i, RIEERIMNEM
A 6 MTERBAR LI —BAII, X AT LK MR 56 L BT 4R
TR, SR G R IR A A T A0 SR B e . AR B AR
BEASER, F— MR WE ABHMRME (HRNBHEEE
Wik T LAZA B R ). XFE, MARKBERMI L ERETEXR,
Bl i S AR R 1 (& 4-9),

- )
T ERGOLE | A ERH AR |

e :
)?—¢§£A%ﬁi] R

B 49 TREHDXHER

e ExRETRHENOHNRESS

T RN GOFERA SRR, HRAHIERT| BT HAT
LIS B T R AT W 3 A EERR, T SN R 280 X 4
B (JCFR ) AT ERAL B, Tl — AR, AT 1A
BN R x B B A TR R

ERAMEDTCE D, B TEEREZS, WM LT —
PIEMRG|, BIATosgER, BUEMEM T - PIORNREI LB
—i2, BT AR —PIER, X, B TRARE R R TSR



PIEER., A THERRENTERARENEE, HILHHERNN
E (7EX B R -1) REF ([ 4-10),

410 $ERARE] (HRTS )

EREBMEMBRBIROELT, FHERERSHMMN. §i5E,
WIRAPEE —THBRAIER . 7EE 4-10 BRmiERT, BOXEMPEMA
IO BEIFIRAES 3 M TTE . MAT, RATRFEIS 2 Mg “F—
ANTLE: 2" BN “TFT—1mE: 37 B, A FRANTEET 2R
FIURFRG IR, BEHETRATTET| M EE R A B B —1 ot
R, B ZTEMNRIGERTURE T -1 E, ¥ 2470
EWTF TR ERE4NTER, WAHEI N TRREMERT .
BRE I N TEEYHNGF LAREE, B7EZHE F5H MR T
(A 4-11),

ETRBILFANTRE — T T E G R B, RixEEE
4-10 FYBER VSR 5 ALRTIB N — B R . BERt, FRATRTEERAH
BREYSE 3 NITRIALE FRAEIRAE, IR 4 TR T —1t
5" BHEP F—AxE: 2", UEFBMITRMRTEEER
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“F—AgeZ - 5" Bin], BREEMATREYIE FZE 34, BENE
BEEEURESA (A 4-12),

(" j N

EZTEENE
ERP

5T 2

o R

B 4-12 gERPIEMTRATSE

MBS ARG, B2t EMErsuEmTRE, HERTER
MLME 2R, AOIFHAKNITTERA 6 1, MIREAZIER
B mE, MELFRERF, ArHEENEEHRTERIA TR




S AT R R B IS BR 1. IR B IRE T EB BT 5
AATCER, AW R m AL 2 7R AR A ] ([ 413, &
4-14) RZ, FERHSHE RSB BRE R M Z A 5.

(
TR AT EIRZS M*JB?FG’]}H%"‘

plO] -ﬁ" ifl'l

BEMBRAHTE G
o
BEBHTE A

KER

plo]
pl1]

(2]

pl3]

pl4]

\\\

plb]

[ 1B A0 ETEIRTS
pl0] oy plo]
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SREHR RIS A R TE R, %EE
BIKNKER, FHFREAPTA T EERIAEX. Fn, B
H5EH0 S0 XAMERFFE THEA P A4, IR T RAME L ERTRAF
HRERE, MEHHBEAL, RZNR/NERBELRD. B
SEPRE NIRRT, XA FE AR BB (] 4-15),

— - SEIANEE
— o SEERE/OEIE

B 4-15 ZREXARRE (BRImEEHTK )

AT ER WAL, BRI HEHARN S TR
FRERHENEMATRIEEMATLLT . & 4-16 MIEATRR T 0
o A RSB 4-14 P A, AR EhEERBER
JETARAIFRIIE K, PHIAE B N =i BR oo 28 1t R 2 A AL

{8 FH = S A A B 6 ) 22 b T A O 48 R S TR A AR
TEAL I — FL R BT, A2 NS B T Sk 4 BB 2R 5 |G A 2 4 A it
fio W — AP, 4 EARECHE b BAE 132 Hh Ofe ) 008 /N e T
VAR ZEM, Bz BRI R R BV AT S5 B BE R i A ), SR ke
TARF) B AR A

@ #f (tree) ikt X BB —H 5 ik b th 7 X, =X ERALARH

e —#.



REEBRFIFRPZE-LLE, BT AL FERNE.
LIURRALER, BERALHE . “NERMAEE, X—SBLRFTEHEE
To A, REELFEMG R LA BHTXLAE, Hib, HAKE
B R TIX LA B A SR
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FrhEZiE—20 8, BaweTSFMESRER. b, RiTds
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FREEF A ENETA?

B fE A AR B RE R 18] BRI EIFR A AT A2
BEEN—EEARBRERERNIEIFRATA?
Windows i, ZERZFIE{TH, FEE SIS NEEAN
FHAN IR SRR AT 42

5. #£ EXE BFXfH, BSmBERBrAXRata?

6. 7 Windows it E#lH, —M#&EmN 1 THERESDFT?



BAK? BRARRUA —LRBALLEEHMBBELER? TE
REEZENERNBT, HRAKSXE,

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

. EEEEEPRERRF, #F2—ETHAX
. Disk Cache (#E%Z1F)

. B ATE ( virtual memory )

. DLL ( DLL 324 ) |

. PRESHERE

. 512 %

oooooooooooooooooooooooooooooooooooooooooo

- BUHETH AR B R AR 7 7 2

MERLEAT R4S, HENBERhE  HOBHR B TE N TR, %K
PEFF BRI, A2 RERL TR ELHE AR P st
EBERLAAE, W RNFEEREHEN, RasfrR
REFEFF

DLL f& Dynamic Link Liabrary FJB&F5 .

BRI AR 7 X S HEE A B S R PIR

i DR R R A ORAF B R A B B
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NG EEGHEF G OMBRXARE, NEM
RN RIERN, ETENN 5 K B, A
TRt I K A AR, i, FIABAREHEEGNE,
FIF AR R SRR R, T2EERN. MAEREERE,
WESEEEH, MmHENSEERN.

ARERHERARITEN, ZOEHEET 512M X/NBIAFFF1 80GB
KN, BB REGER, BERNFENNFERESEE
M HTHEEL, AERILRINRE-—TAFEMRENFEETXR,
ETXH, REXEREENRE ( ARFHE CPU RIEBTHREFIESH
WiRMNTE ), METEREER,

ooooooooooooooooooooooooooooooooooooooooooooooooo

W1 FERAAERERES
RN AR R ZAT, FATE eRFE— D RTHRER R,

BF R AEAE G &, A P e R S AT, X — 8%
KEHRIGLE, x—IHR I EEEFAR (BFNEFR), HER
Heak SEFRAT AR, (BFE Y0 4R AT AR — A AR, hfta
K2 UEE? R A T I LA A A 23 e S T S AL B A e S R AR T
FEFFI

RN EE R NS B PR, &
INEIMIREN N AFIG A REIBAT . TERE AL IRAF IO RUA R PP R E Tk BE
. RMEE, AT RETRF AR CPU, 52 N

O —frfe AR, S RE, A5, BB fdeh) Bk 5 AL &4F
At AL 5 KA,



RO ORE OO0 £ a

RIS AL, SRJGA BRI RRIT . BDEE CPU ATIA i
HIFETHA T RAFRESF, hTRASEIGEEE, BFNETEE
BRZER. B2, FHERRETHRFTEEABINERARRIET.
TEH BN MBI RRZAT, RE—EE T X HE ([ 5-1).

( riml E

' B 51 BFEMHBINFEFFRIET '

FEXANKATHR A IR £, AR Z AR FZRE LR,
T ORFATZE— B

52 stk 7 o R

PE b B A7 R LS RIS — R, B ik TR —
TRESEERE (disk cache )’ RESREETEHE A0 240 VA B vk 1 1 KR A7
Sy fEzs P R, RE O, T R B — e,
PR SEBR R, T2 RS A PO . (IR S AT
AT Lk i3t S i e (P 5-2),

O #HikAE R 1 ¥,
@ W% AOEL (cache) AHREHA . BAHEL,
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(1) &R B AR I (3) BRERRA—
iz

I (R ) RN MATE

T (&)
\( 2) fﬂﬁiﬂm

RfFH—35
(B %)

B 5-2 REEEFREEEERLE

Windows $2{it T #E S ZAFHLHIAE D IRIER G, Aok, XEEH P
KL, WALTAT SATE B E ORI R IELER] Windows 95/98., BUfE, B
A REEL Y1) BE A RR A, R AR B A ZRTIRABR T .

SRR 5 RO R AP R LA v, 22 T L B
EE T, XFEFN AL TR R, Hdhi—1
SBUBIEAE Web W VEARHEIFEF . 1T Web 3% &% /2l i 46 e R
uCFE Web IR 55 () B P K R R AY . BR, 7E BRBERINE
IS, SZAEWADEE, T, Web J %5 & T LU KB B
B R ARG BE P, SRR 707 S0 P R A b A . gt R,
JEAGIEE 3 o) 2 A0 DR A7 B AR T i (R A+

Wlls: EsnEmwEEnEsAERER

e T AR LT — TR B A A R 8RB R A5 — AR,

B AL AF ( virtual memory ). HE48L P 77248 FE R 28 (1 — S0 A R BUAR

HITFRAEH . X SHEAZA R BUEMRER (SR ERNAE ) MX, i
PANAFSRABAR I PIAF (SEBR LR ).

(65 )



O T W L L 10 109 (00 10 1 Y e O T

Wi EBEAE, FERFEARRMA LLETRF. Fin, 78R
FIF SMB MNAFZE RGN T HEBIZ1T 10MB K/MNWRRIF . A, #tan
AFEF L FTARBANEE, CPU HAEMITINER B A RF. Bl
R R RIEN N —a R, B EIEASITHRT
Wy, EXAEE A ERSFFEENFTR. W2, A 7TEH
BN, FAERRRE (WA RTE ) NS, MG
LA FE I N B A TR 5 B (swap ), FFRIBHZITHET .

M7 B Ziat, Windows 324 T I\ EHLEITE MIRIER S, &
M Windows 1, HERINTERR RIEBBA MR, BRINEN T
EASTRMSER " Fif, Windows RAIMEN TR, LR R,
ERZERFENERT, SRR IE—E R/MIT (page)
SHEATAE], I LA TR BLAE P AR RN RE BT B e fE4P TR, R
(B RE A A B TERR o Page In, HENFAINA S ARLALRR 1
Page Out, —1& 4L T, Windows i+ 8 HLAY 0T AY K/ E 4KB, thah 2
P, JBKTRITH 4KB (9 TURIATI 4, HLATUR S R AR £ (I
WA ) AR (1 5-3),

N LI N TESfE, Windows 7ERE AL FIRAE T LA TE Y
SCIF ( page file, TALMF ). Z3CIFH Windows H M SUFIE . Ui
F /N AR K P PR AE Y /DN, 38 R S P A A ) A [ e B 22 7 5
J¥ . it Windows HOFEHITEINL, AT LA A S8 B /i HE FUL N A7 AYIRE -

THoEiERINTKEE—TEBMAFNRE, EEACITREILE
2GB HINTF. HMATHI TSR/ 2345MB = 2GB (] 5-4 ).

D HBXEMAGRE, REEFHRFIIBALRESRKEELSFH
PR, RIE T HE B 0B A A5 A A Ao s L 2 19 Bt AT A03E
F#,
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L

or nRRRERERR )

5.4 FHRFNEERTE

LA & % P % ( GUI, Graphical User Interface ) = 2% % il 1)
Windows, AJLAULR—EKBEIERS . Windows FIHTH & MS-DOS
BERS, RVIMAT LI 128KB E A A TE FiEfr, MEE
Windows i # iz 17 #91%, ELFESI2ZMBII A . MH, #F
Windows B A ZAE5IfE, 7EE KA Windows #:4E 2 4t # a] LA [F] A iz
LA, Fik, BIMERSI2MB B MAF, A Bt kR E i %
1T. Windows #/ERFLH AN EITH,

WEANTTRESIN Ry, AT 1K BRG0P0 A A7 30 T AR R A7 AS A2
PR [ L, T R 0L PR -, 0 S il sl B R P9 S 2 S B0 1 FH TR U 3
ik, T RSN TR & A Y Page In il Page Out {7 (4 fifi %5 {1 %
IR, R TE X AN AR N 2 1T SR R Ok, MK
KA ERA I LA R FH A A AR T B ST 1R AT — B (X B IEFE AT
Page In Fil Page Out ), FBUW F—HB TTEIRAEM A MRE T, it
Wi, HERLAFETCIEE R A PO A A JE 1 )

AT IARA RN RS, FEEMAFRAE, 5
SREABIEAT RN SO AR /N 3T R &2 1l KA 48 BTN R S22
NIRRT . BRI AF R R E O ESE, BREMEREE, UK
KL RTESH/— T DA AR TR MR E .

@ 1% Windows iZ#, & 0 64 % £ A& B & AT A 47 TAUACIRAE 600 5 XAk 4
B A P R, Windows #9774 MS-DOS #4F % %, A dst&mAdik
BHATHAE A9 CLI (4447587 @ ).
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(1)iBi DLL X#ZHBHEE

DLL ( Dynamic Link Library ) 3t , % 8 X, BAERFZFTH AT
LIZHZAANE Library ( BEAISURIOES ) M. Mo, BE—NFE
KFEBMMTT, IS R R A3A F—4 DLL 3Cf. il
A7 A —~ DLL SCHEM AT LUk B 2 AR RRCR .

Fan, BFERMNES T —1EAFLL» B 5 K5 MyFunc().
17 A FGEF B &R A AN sR A, 7E41 R B 73X A L BB
¥ MyFunc() (3X/F%F Static Link, #F#A5HE ) 5 R ZTX AL
H, WEPHGEETEAR—RBNENEF. EX2FEAFENF
FIZCRPER. BrLL, APREIRER RS, BRA SR (E5-5),

for, 4 "
\\ //

AFPHRTER SR

B 55 BEEESEAGTHAZETRE

A2, G5 e % MyFunc() J2 70 57 (19 DLL SCH i A 52 5 A B9 A7
S (EXE 3t ), IRAERS/ERR? fiFR—A DLL XM AT
EATEF AT AR 2 R AR, R I R A7 E B R B MyFunc() B8 F

@ %F DLL X#, 24% 8 Fitirifmityl.

@ Windows ¥, TASATH 2R XA F K & exe, XAEG) LAFsEAR A
EXE {4+, exe 5% executable ( T#47 ) ¥y 5. % —7 d, DLL XAF694
B %A dll,



4 ~

T

B REBEMyFunc)i&BAD L 7 4,
AT BB NN AEFLE

' B 5-6 HITHAHERMER A TANEF J

Windows fIR1E R GiA B fE L DLL XHFIES K. ARTES
PN R, DLL SCHFth 298 fin . R ) 2338 i 1 X 4 DLL SO
MINRERIBTT. Xk, ZFTLAEFHZA DLL X, Hph—AJEE
SRR LA AN, i H DLL (A — SR, EARZLEE EXE
SCHFRTELL T, Rl it 9% DLL SCHF#E AT AT

(2) @i _stdcall SeR/NERE ST HEIA N
ﬁﬁﬁ%;@Mﬁ%ﬁ&ﬁri#%ﬁ& BH CIESHE R
BT LA P O R T o i, 35— S IV At T LA 7 b

wET, EAR—EEiRf,

@ _stdcall /% standard call ( 4748 ) 6984k, Windwos #24%69 DLL X A
oy d gk, AALAR stdeall AMAZ X, RERAATHHANA, 5 —F
@, A CETHBHEF NG I, KINRTARRL stdeall, CEZHA
iR MH XARA CHM, CiEETZAMABIARIER stdeall, B4 CiEF
P 34 L 69 S A 0 AR HOGR FT R0 (TTVAREAEE ALY ), RASHARF
*Hesi 2| RA 5 Y ASS, WmAARALT, R FEAFLEAZRAT,
Fit, £CHEZTF, wREIMGSUMFE L, T stdeall XA
AEAT 9 A b
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CiEm™, fERMREUR, FEMNTREELEES. KFE
REEBEAR, HEANTE O M O £ 2 B B 2 B 6 L B A
ERRKE PR . ZaSARRFICRN, MRERRFHRIE
B e 4R A E SR BN R P R A I AR B DR 2 Ak 2 R 7 BR K
T

filtn, EACHSER 5-1 4, MeR% main() i A T eE% MyFunc().
5 BRBALE , AR A0 T FE AL 3 2 BN 7E eR %X main() iIX— 5. FER—1
FFFeh, AR R AT RE Sk 2k R B IR . 1 A SR 2 (R £ R
HREEAEMAT O RN, B TFZOAEEERMRR—, Eik
o FBIR — bR R E AT, Xk R T AR 7R .
KEBEE 51 CiIESmMEREFARERF TG
// BEBRAA

void main()

{
int a;
a = MyFunc(123, 456);
}
/1 HIRBA
int MyFunc(int a, int b)

{
}

B AR 1o R A R 2 AR L AR S AT SO T LAAS A T B
ML ZE, A TFIREOILEHES A KBS M, Brilx BR&A]
P S w5 WA S /R T ok WA 5 5 5-1 vpoife A e B
MyFunc() #3550 FHC 4iif 5 ok %, BEaRRS T 3 5-2 . Wa 1
T Ab PR 2 7 AL T



REEE 52 WA MyFunc() W52 ((CHIES

push 1Csh H—’F?& 456 (= lcsh) fFAHES
push 7Bh 23 (= 7Bh) fFAfES
call @LTD+15 (MyFunc) (00401014) - 1HH MyPFunc () A%

add esp, 8 E{iLE

CIBF Mt RS MBS, push’ BRI ABURAIIS S
32 i CPU H1, 1K push 847 LIFE% 4 N FHROEEE. RIgEH 52
H, BT T PR push 18 S PS5 (456 1123 ) 77 AR THE
o, PSRRI R TEE T 8 T AR . Bt call 3548 i iR 5
MyFunc() J§, kA MSER A B HE T, F 2% af gt it add
esp, 8 IXMES, BB BURAY esp 2738 R 8 1 (%52 KI8T
B8 (LA ), RAATEAREIE, AR RS R T A AT LU
FIFIRO AR, (R P 52 S A S B HR B B BUR A, i
BB R R AR RO ERAL IS, B AN, 15 CIES R, MERE R, &E
A AR TR R [

PRIGHEACEE , HORTEREOR A T, 76RE PR A sRE— itk
oy, BFRA/N—8, WA AR BR _stdeall. 72 R EHTIN L
_stdeall, E’JE—ILlﬂﬁﬁﬂlﬂﬂﬁﬁﬁlﬁﬂﬁﬁﬁﬁﬁﬁﬁo BAEER
5-1 H1/Y int MyFunc(int a, int b) #43%% i, int _stdcall MyFunc(int a, int b)
AT E SR, AL 5 52 1 add esp, 8 [l FE Y b B 5L 4 1F o AL
MyFunc() —HH#UUT. BIRIZALIEHEETTY) 3 ~FT7 (add esp, 8 ZHLaHE

@ CPU AR T AEIFHIE . HR P AEHIEGICLHESIE4 2 push, MK
o B B 69 U 475 F 45 4 pop. AR — AR A R 55 I F HOR A ALE 69,
Yo RAEEA AK, BAARE L H TSR RN EZHRMA

@ CPU ¥, #HPifiney R H1L694d83b it # 1% 4 /£ esp (esp & Pentium % 7]
CPU #9 #4642 ) P oy, HE4E4TMAK pop 154, Tkl ik M A A fik E A
P 4 FN HAR, T F) A9 T AEAL T Ll it de esp 69 2 Am 8 R R,
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R 4h s
R %

W55 mmmmEess

64 ERRNNA T AR ERESH, AFERHIERARE — T
BEABRLERE . WA YIRS A SRR A A R B

ol 230 5 S HL A B T R 7 R 2 25 DR A R o 30 2 7 K
ARRFRXMATER A PR, i E R AR AR 2 [ < B # 2
(6], 5 2R R A0 20 A BE P AR A 23 18] . — M F) Windows 115
PLT A RE AL AN, RATAOER R X3 X7, fERG
SR G3 RATA[R)C B F 25 RRE,  FEGE  fR 1 R /) (BB
A K BEAR ] ) S 23T ey 2 [ A R X (] 5-8 )



i X R R R AT )RS 1 /ML, Windows H{f FIRYRE &,
— 1 R 512 F 1. A, Windows fEZ2 48 5 (#k4F4m ) Xt
RERHATIRS B9 AL B X B i . IRAERE R A AR, 1 BRI LA
ESRFH(1#=1HK), IKB(1#=2HI[X ), 2KB, 4KB, 8KB,
16KB. 32KB (1% =64 Fi[X ), RERLAARMA, EMNFRBBLK,
Ak, FEREH, 15E=512F1 =1 KK, HEMEXHNEHFR.

AE RS RS, AR B RA G ER — T8,
B FBRA T ARESMER. Fit, FEEZ A/
, oL M 1 ENEE, KRR, FTARSCUIFERS G 1 RRIR
Bmmi e al. FA 70T USRS R i AX — 5.

T ERE A b sl LU BRI, BT DAFRA T B Bk BT, B
S, BRI “1.44MB, 512 79/ K" #THRAL. KEF,
1K =158, #bEl)E, RITTUE—THENRENE, IR
FZ IR 0 715, PABAFAEERSCH (B 5-9).
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Sam| |

#= |[IE [ [#5 |8EX '

= . »
E] REWENE ERZERO0FH
MHEFRE FAT
W EfzE: o FH
W ez 1,457,664 =15 1.38 WB
8 1,457,664 5 1.38 WB
EHE A

‘ BE59 RAUEHENDAZEL 0 FT '

BTk, iFRITADEAS SR GE TR MR—1 R 1 4
XFMI, HHIRAFR RS, WEFRE—TRANEYE. X
BERATIS B0, BARSCHRIR/IN A |54, (R4 2 A8 i T
512 %15,

FHRATHF kS, s —2escs, RREERF. X FEa
B FTHRMBMYRSER, 2300 K/DREF 512 4 F
(=512%% ) it, BHAZE—ERSI12FW, —BXF S13A4AXF, B
Mz AL — T FAE R 1024 45 (=2 58 ). @ iXN5Es, MUK
FI 2% B 1 2 P RS AR AT DA A B A AT TR ([ 5-10),

D A Y 4 T L35 0 AR08 By 0 S AL SRAUARHE T AN LG 04 5L R, AR
) Windows F #E4r #7i2 A& (notepad.exe ) iX — L F #adk T AL,



@) e i L) e

mEmkE) 1 ) ) )

O 0 T e

‘ak A Sy
ANy

: V2N
NHFRE  EAT

EAZE 5127
=14

W EfzA

G5
| EEEE 1,457,152 F 1.38 HB

k=38 1,457,864 55 138 WB

3B A

(= [(zmw

' B 510 E1AXFHEEA 1K (512FF) '

AR R AT AT BRI, 1 v B O B DX 2 (R A B T
K&, BAXFERLEA LR, A ZpLHER e iEr, Bl
BATRBA 2059 Boh, ISR RER A&, BEAVIRRE 2
s, MaEOEE XM EER, fTERSRT L, #REXK
DHGUSRLER), HIE, MREEER/D, BERNRAEEBaR
Do BKFBEREIR ], 2 AL B E Rl 2 B A - SR DR E RS .

BlEEARE, RTNFMUBERFEERR, KRELNZMERE TIE.
BARAETTRILP RN MR R R R EERBR, RdEREART
AR, —MEFRF, MUESfTEER, %2/, Hit, &
J¥ B 2 R R — 2t

T—5, AR RS R BARTE B S EGRHLE] .
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1. XHEENERAGLRMTA?

2. DOC. LZH #n TXT X4 B &+, B—P2EHL 48T
R’&?

3. XUHANEMA “HIENE x BRRE” RRXRTHERS X2
RLE EiZiE MRS EX?

4. 7£ Windows i+ B #H14 % E A K SHIFT JIS ZHF 4, 1
M ERAEYE AN FHHEIERRTH?

5. BMP( BITMAP ) #&X B &1, —RESTHIG?

6. Al ERFNIER S EBHA R AR T A?



BAR? ERRRUA LB LA ERMBREER? TH
EEENERTMBIT, HARSE,

ﬁ -------------------------------------------

A FF (=811 )

LZH

RLE &%

1% (=814L)

B EST

EHREHEIEEERNEMEESR, TEERMNEIFAEES

oooooooooooooooooooooooooooooooooooooooooooo

MR F BRI E S,

LZH /2H LHA % THE48:3 89 XY 4 .

filtn, AAABB X/ MR RS2 A3B2.

RAYSCHF R | MFIORERN, WFEELAFHERM
ANFRFRM

Ak BMP A& A4 G SCIF RIA RS, I L JPEG 15
A5 R4 i B SCR A D

288 ) (JPEG #3X ) iX#f, ZRTEG Rt AL NEREIAA
SR, FREE R T RS
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BILEMABARELRE, MESHNAAT R
ASKBIBET, BAKMROERAEZ, FENER

=X HRIESE

Sl EELEREREERT R, R4 RAAE LZH M
ZIP %, thtn, XHEAXTEBNKRREN, S06AMEFMES
FHFER, HEARBLRAERTENAE. 1, LRNIMEE
ENIBN R REETEN LR, TEbLSERMREFRER JPEG
LEBEER. B4, AHTATHETUERR? BEESFRATRW, #
TR BN BEE TR EHIEIE,

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

Wls1 xHUEHASLRE

TERESC PR TR AL 2 BT, FRATHE Jeok T f— T ARAEFE S
MRRIE . SO RA SR SR A St TP R —FiE R R
SRR B R SR T . UK/ Z T LA x xKB, x xMB
SFT, WURE N SCHELIF S (B = Byte ) HMALRAER4A

X REF T ERNES. H1FT (=841) EROFEYRIEA
256 Fft, H —iEflECckRFE RS, HIE G 00000000~ 11111111, 40
B PGB R T, IR ATt R SO S, SRR I

@ LZH A M LHA ¥ T L E Gt S5 B 4. % B % H XA WAL R A
LZH # K.,

2 ZIP 2 PKZIP % T fL/E %5 it 64 KU 69 7 o %, 3% B %5 46 XA i AR

ZIP # X,

Ede A H S FE, M L ERTIEERAUARE (512 F% ) 4

Hrith, 425 —F @, 25N T AL H LT b i sk A0 A it

Tik5 .

®



M2z RE G, MR T, XU EF I ERaRRE
et RE—EZNRENX— (F 6-1),

ﬁ i g \
XA FHEENES
e+ . 01010111/ (00010110
! x5 11001011/ (01010011
[01110010] [11010100]
ERX FRHENES

pa. [10011101] (00001101
’ 01011011] [00000011
—P 01010011 [11010101

' B 61 XHERFHEENESE '

[l 62 RLE Eizmus

TR BRANERE — T XU ESEILE . &R
— P % 7E6ik% AAAAAABBCDDEEEEEF 3% 17 > 1 F 44 B9 31 (3¢
A ) TSR, BB CFRA T 2LIREX, BERER X
fifiit RLE Sk B9 FE4aHL .

HTFEAFED, | DFRRER | DT SRR
o BRI bR SO i R/ 17 A5 AR 2t er A i 48 12 31
g7 REMAGHE—T . RERMECHDNT 1779, RATTLGER
AEART 48 75 o

X, KERARSRBCESCHHAAER “FF x EERE X
FER R RO E4RE . SE, 7EM%8 AAAAAABBCDDEEEEEF X~
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BiEE, AEFERAARALFHEEREHAMN, EFFREAMEER
LK %, AAAAAABBCDDEEEEEF it 7l LA fl A6B2C1D2ESF1 3%
#7~. A6B2CID2ESF1 J& 12 DM FAFMEE 12 777, K45 R R
XUESHT 12FT 17 FH 5 0%, KR, EHRINT!

Bixke, EXHNAER S x EERE MIEACRRRES T
4 RLE ( Run Length Encoding, 7RSS ) Bk (& 6 2), RLE
kRIS, SRR TEREENERGS ", BRE
B AT E R F W EIRMESIR, FTLARTLAA RLE BEERE4SE.
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LW, BRFHIFHRS RS IR . XCIH%, RLE Bk
WLEFERREBCR, (EIHREASAI RS, Rk, BR%E
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SO M), i RLE BEEX TR, A8 T “Tlhlilsl lilsl
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AEE ATRE SN “BURMTRIGIAE SR 0, Kal2 1, Hp 1 MR
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B il odo@od 8 fir
C [N 0 & o [l 0 @ 9 fir
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W65 A-piIRxSRE
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TR . MR B RS B S eh, FEAE vR Rk & dh s (5 B A
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e B
E48H0 69 31 EREHXH
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HOBAR AR HIE AN, MTFERAG 1 6, 2 i, ARG 3 L. A
i, EGRGERREAERBA, ZAEHRE, Fin 100 X4 3 A
G, EMERRML. 0. 0 X3 MRwIEKRRE. A, ATR? BREH
10, 0XPI4ASHEFR B . AR? FREEF 100 RFER C B2 XLk
WMEEHTE . FHik, WRERAMAFRXSFEFNFS, X RG
(HE) I,

MmEm KSR ES, @i FBRXSMUERGIER, BEER
ERFH X SHET, T LRGeS B o 21T X 7 i) R i
Ao WHRY, FIAMREWE, BHRRSFREECEAR,
HLRERS MO AT AR X 7 B %, DRI, REESEAR T ek @RI 1E
Tk, HFRRFEIER, BT EBn R R LA MESRT .
Aid, 5 RLE FEEMLL, BFHHNAFEERRE.

P T ORILNTHRE — T W HIFERG RS/ B R F AR AR FF
MEAEBR IR, TR R SRR AR, REFEER, B 6-5 Bx
T X AAAAAABBCDDEEEEEF #AT4u % i) K S Al S 2. K
FMZERE G — T, 2t | RG, ROZHERE ARG R S 4 1Y il 1E
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XEBIRBIEFHS
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EERHIRERRNOHT, HHBRE, FEZXH
5 EXBUKFH. SHESMETE, ERERAT
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EEHE2, THUEEEMREAEE
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T LS 9 X 43t T AR Wi SR 8. B R @S Hoh fH A EIX 4
SFRORCRIE, KAHEDT ARG

i 6-5 A TR 2 ATLAKEL, TEFIRARERAUERT, ROTRMNS
PR AR BARTF AR, SRR REVRE B BT ) A0 B IR AR
MR R E . MBS, WIS MEZEET .

1Ml B IG5k & vk FE 4 M SO R R OB e, Bt DAGL o B
MZ B THEE, JF SRR EMIITHEERERAT BRI,
KRS R AT 206 K B B AT AR RAE T X A R 4N, 10001 53X
A A 6-5 Fr7n ima S gmid e 5 A8, Blik 100 B, X G
KEMMEIRE, ZBEFRROE B XNFH. ZHHKRET 1 MFA.
RIGTHIRE M KSR FRE T 01, £2EMERRNE E XDMFH,

TR, LRIDRE— TR RSRENES LR, HE 6-5 1531
I 5 & 4% # /7 AAAAAABBCDDEEEEEF, 45 %4 00000000000010010
01101011010101010101111, 40 {3 = 5 347 (X B KA & K S (s
B ). EGRTAEIEZ 17 F4F = 17 51, bR, RAITES
HWASET SFH + 17F1 = 29% XHRMERR, £ 64 RHKE 6-1
B ST IR G R 2 B ) LHA AT R4 G 45 SR, RERATLLS % —
T ATUES, NERIFERIA S, #53) TIRE RS,
%64 LHA WEMIHNERER

MR B4R E%R E4te
SCAR A 14 862 45 4119 45 28%
Bl 96 062 % 9456 F45 10%
EXE X 24576 1 4652 F% 19%



Cor 0 TG0 0 SO S S T S T G A S T 1 T 0

SRR ) O H D ) g AN

Mo’ TEESRNFETEES

BJE, WROTRE— T RGOSR, BRSO 938
W R ARERSR B BRI STEHLSER4 L. Windows HUBRIEFIfEK
AN BMP', RoAKRIEAN., T Bnae SATENHL AT bit (&)
JE A LA E S ( mapping ) B, FEUILEA T BMP = bitmap X— £ FK.

@m&%ﬁu%,ﬁﬁﬁﬁﬁﬁ%ﬁ%@@ﬁﬁ%ﬁo%m
JPEG #3%. TIFF #%3%. GIF #3t%. 5 BMP KA RRME, Xk
PR B AR 22— Bo 5 B e X B e A7 R 45 .

UGS mT LAGE AT S RTSCA 439 RLE i . I R 2R IE AR
HAb R . XRE R, ZEEHT, HAERESHE G
AR RE SRR RS BE . 52, P8 EXE AR E
AT BUEHA B E SR SCAR SOOI o 25 30 Ji 81 T 4 i [
B TR TSR, RIVEE A A JIC ok 2 i 31 s 24 i 0 45 i B
MIEIBRES, BRERIRE AR AR, A—L R al IR .
K, FAHEREE R B RS RPRSH RGP TSRS, TikiERE R
FRTRS RGP N IETE RS, X — A ERFICE (K 6-6 ).

BMP ( Bitmap ) 1%l Windows £ i 4% & 2 ki o9 — A B 18 30480 X
JPEG ( Joint Photographic Experts Group ) /& 4 #5445 A 69 — # B 45 4
1B X,

TIFF ( Tag Image File Format ) 2 —#Fifid f£ CAF 5 604 “4R %" kit
2 R AR 0 B E T X,

GIF ( Graphics Interchange Format ) 2 1 % [E CompuServe 7F & &9 — A 4 4%
#X., ZAEXEREH TR 256 &
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itk A Windows & EM— AN B XA x5 He B, H4 4474 K JPEG #
K. BB AATFEA JPEG M, #hita A e TARAGFR TARMT .
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(G0 ClC, o TN TR M N 10 P B - 7. TET I ) &8 108
Cor T r iR ey

B&(5 BA —Br BRI, T GIF MR U BRI RS, B
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BMP =t
(30054 =% )
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Windows EHIRZ A, 7 MacOS L#EIETTIS?

FreeBSD #24#) Ports, 1ERIZHA4?

7£ Macintosh AT LAF| A #9 Windows FRES 1S HUBEFR A 1+ 42
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BAR? EARRUA—LEBEL A ELMBREER? TH
EEENBTRMBT, HERARNS%,

ﬁ -------------------------------------------

<

BRIERGIITENA S (FEH) BITE

TIRIBAT

T RIBT

B EARERRERREEE R, FRBETMEHITESRE,

NS FEIZIFE TIETHIALE
Virtual PC for Mac
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HTFR— A EFERABRAER, FURERF
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-------------------------------------------------

W71 EEHE - RERG + W
BIFPEEESTARX—NE . REF KA A WL K
rEoiE, ATLARMOLE — P ENLEASHE Hx, BFELMIES
A “EfTHE" X3, filin, 2007 Microsoft Office System ( F3C
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FH LA L CREME ) PIIR, dyit, KA LLTE 2 HE 2 f T R B
EXPIE LG . WHURR, BAERGMBEIE TRF RIS T .

D ot —anA e, MPTUMNERER ETH, REAH. i
Wt 49 D-ROM 9 F£ 52,



% 7-1 2007 Microsoft Office sytem BIiE{THE ( XEAMTHIRE )
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BEMSH. KT RIE Office 2007 FIIEHZE1T, 75 % H % Pentium 4
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@ AT #5423, Tk IBM FFA & PC/AT f2 8044 LA B k2693t JEALey
YAk, #A “PC/AT &k BM" F= “DOS/V A", M4 T dg LAHE 69 K35
FHIEMARE AT A4, %48, IBM LA S 24t JEMF k4 T 54,

@ Linux 5 1991 4 # R ¥ 2 K 4 69 Linus Torvalds 7 & #9 Unix A 484 & 4.
RAGIFRTHRSALEEGHI, ALEwT RKEOHME. ERFHIRME
A% &AL B IE,
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CIEESRMRAL F

' #include <stdio.h>

void main() {
printf ("{REF! ") ;
}

x86 f £ ALY |

55 8B EC 83 EC 40 53 56 57 8D 7D |
CO B9 10 00 00 00 B8 CC CC CC CC Q
F3 AB 68 1C 20 42 00 E8 2E 00 00 |

z

00 83 C4 04 5F S5E 5B 83 C4 40 3B
EC Eg8 9E 00 00 00 8B E5 5D C3

' B 72 CPU i@ iE T MR GHIFMRA At KRS '

- 7.2 Windows ZiRT CPU MM HEZ R

TR BE I AU R CPU ALY, a6 TR IF 18
LHEIRAATE, LA VO ERERREAL . Wonas . BEAL. FTENHLSE
SRR TR A 2 i X LE M s A YR 7 X AT HLAY L
MAEBERKHIRKE .

Windows #5128 4t % 5 Al 0 26 B (444 i 1) 25 5 0 T R K mik
TEN40 Windows Z i, iEFRATEK E— T Windows A AT EHRME R4t
MS-DOS" [~ Z [ FIfRHL, 76 20 4E T MS-DOS RH%, HAE ity
% 4 NEC (1) PC-9801, & +ifif) FMR, %2 [ Dynabook 5 5 Ffi#/l
RISl Windows3.0 & 3.1 [A[HERTfE , AT SeEVIFIGE &, FHIF
h ] PC-9801 2Tl A 4 .

@ MS-DOS ( Microsoft Disk Operating System ) 5% 20 442 80 44X, & Jf ¢

IR A %
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L BIREAEE T 486 % Pentiunm %5 x86 R %1 fY CPU, Aid
MTER VO sl B R S E AR A, BB IABTEERZITH
MS-DOS i Fl. x86 $2Ht4 %11 FIk R4 Bl s & 475 At #9 VO 3
k7 8] (VO #iht s Ee ). ETF&IMEE &SR EIH /s bat, W
BBV E .

flan, GnSRAR (A 2 e AR SCF AL BRER 4 —JustSystem H) “—
KER” B3, SR L&AHIEE 0 —RERE: (B 7-3(a) ). X2
BN, NASKARIhEER, fFEE BEARETTEVE AR, X
SRR AW JRHEEEAP A, —=& 26 MS-DOS HIZhREMH A TEE,
TRATREEFREITERE,

A, BE#E Windows B Z M, XFERY R Mt S 2 T RIRSGE .
A R HE Windows fEIE# 1T, RN (AT ) E(L T HLEY
EERRATLLZETTH) (& 7-3(b) ).

E7-3 MS-DOS #, FEHNEKIEZARARENI, M Windows MBTEAE R E—4N5 A




Sy aahah ) S iS S )

£ Windows BN A, BERIA . B/n sl AR HiE
[ BE 4 &k HE 4, T2 5] Windows % %48 4 K AL ALY . (A
M, BFRMAREZENEM VO AR T . [H% Windows
BeAEA R MR AR B, T LB XA RI ALY, 3 S B 4 Y £ A
HWEAEEFH (E 7-4), Ak, Windows A< 5 W F5 A AR B HLE 43
AR L FIRIRA, HAF AT HZAHLAY Windows . FI T PC-9081 (1

Windows %,
4 )

EESEESR

HThEE

ne
Wmdows
. ﬁ\ E
57 —

B 7-4 MS-DOS MAASHMEARZLIRIER G ABIZHIEHR), M Windows &
FANEZ_FHEFH Windows SR5E BB 4RI H

M B {# J& Windows, W AKSRToiEM Ik CPU KR £ 57, X EH
Sy, T _FASE R Windows i R, &R AR 1) CPU AYAHEAC TS
e TERA o

73 FREERGN APIFRE
BT AR AE — FRIERGIFI%, RPN, T4
EMREREIDOLH SHER, G, ATREDLOFHLT, B
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Windows Z4b. #ATLIFA Unix R5149 Linux & FreeBSD %Mk
R4, MK, BN AR TR R R AR R BR BT &
CPU B9ERIARR, FrxtipItlesiE s AR, FEMER, #IERS
FERIRRE, LFARFRIRERSERIEL R WERR.

R R ) 8 1E R 415 18 45 2 B9 22 75 4 API ( Application
Programming Interface ) - Windows /% Unix ZFI${E ARG API, $2{it
TAEfaI R R &R el AR A R E & . A RIRER G APL 2
HERN, FHit, RGN FRTFBATHMRERSH, SO
ZEG AP AR APLAE Y. REERA . RFAMA . BRd
L SO S S R SR R A AT A IR MR A TR, #RaE
API 211t

ERERBERET, NEEMFMf, APLEAR EEAER. H
i, SEXERERIERGR AP PR RS WREF, TEEMBELE EARAT L
EA7. MR, T CPUFEAR, HLEHES WAME, FitAbng
LA/ RAR, XFERT, B EA RS LM% CPU £ HIMA
AR R 9iEa%, FXT AU T IR HMIE T .

B (AU ) fZ TR iR E R MBI E R, X—
.ﬁﬁﬂ‘j‘%ﬁ?ﬁ% TDE o

[l 7.4 FreeBSD Port FiREZHAERIFRT
RIS H SRS KRR : “BESR CPU KRR RIS S35

(U FreeBSD 7 1993 4 4o H X % 14 & #] % 4% &) Computer Systems Research
Group £ 4.4BSD-Lite #3k 8% £ 7 4 ) Unix % 7| 34k % 4.

2 APLL#A “R%AMA", TEMARNBE LA RS FR, £TFTE%A
A, HFNEEF 9 FATHFMLY,



[FIREE A HACH TEE BRI, B2 R B AR IR 73 K S 2
WE?" HEh, XUR—FIrE. B4 Unix RIVERIERGHXTILHAT TR
GIIEE

Unix RIHEIERSG FreeBSD ', f77E—F 4 A Ports L. 1%
P BEAS 45 B X HiTia 17 A9 R PR BT R 4 12 1 FH R IR RS, itk i 15 21 m]
PLETT R AR HAS R e, A SR B AR A9 U4 RS A 7 B 14 1 63,
Ports 4> B FTP it HEBIAR D06 0k F#0ACHS (1 7-5),

( _ N\
FreeBSDiz {7 H 68 {4 F1 5% RERL S S
(1) ERBEKRED e
FP () R
(3) HERRED = sy
== (4)iEGTNHE :

' B 7-5 FreeBSD £ Ports #5) ‘

L ERAR 22 9 45 FR A {L3E ) T FreeBSD By i I 5SS, 5 ik (i
Ports A] LAFIFH AR IRACHS, KREAFH 16000 Fir, i 464854 4% B A
[ (AT T /2 4E BE, n] DARER S i

FreeBSD |- i FI 9 I AX 6%, K8 70 #82& HI C iF = R ic ik i,
FreeBSD 4§ Unix ZYIRIERGE S, i ATMER C Hikat. C Hikas
] L)L 45 4 FreeBSD 32 17 IR B8 A i A & A9 A o AR5, (R, A
FreeBSD Y [Ali, 252 F Ports 4y KA 25 40, 7] LA Ports fE
IR & CPU TE N AT A BE (25 I R GE., T H, Ports IXMARIE,
FR I porting (FOAH ) YRR, TAIAREE AN 7] 02 1T PR B R TR I e

(D FTP ( File Transfer Protocol ) A i 4% Z & M L 93+ AU 18] 415 69 s,
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P, —fbmh "B,

W75 #REMNKERRERGTE

B A B, o m] LA S 5 Bk iE A7 A AR A R G R L
. ik BROTEA AWy ek 2R ARG, EFMTHEN B
%24 7 Macintosh fJ “Virtual PC for Mac” o 3 37 FZ HESLHL , T4 T3k
A] LA7E Macintosh ] Mac #{E &4t 1217 Windows W T .

Virtual PC for MAC 7] LAf#fi Macintosh iX—BE{42E15[F] AT HeAHL—
B, MIMRETE % %% Windows., iXFE—3, Windows FHIT A
R FEHER AT LAIE #3217 T . Windows iz I I 692 Windows $5:4E R 48
ff) AP, HARFI I/ Windows H4 0 {F40 3K T AT AL, BihF

—_

Virtual PC for MAC f{ER, 25F% LiZ4TH9J2 Macintosh X —#i{4,

[ 7-6 JE7E PowerBook G4 iXMILAY ( CPU ASJ2 x86 17ii J& PowerPC
G4 ) 1) Macintosh -, i 4 fd i Virtual PC for MAC i ) Windows XP
HAZ AT Windows 17 4 i i “BAND IN A BOX 14" 5., AILL%
W, BAREITHEEAR G2, (AFSEEIERIZT.

@ Macintosh ( %45 % Mac ) 2 % B 3 R3] 4 7 693t S, skt SALm o9
& % A Mac OS ##:4F % %. Virtual PC for Mac &% % B fitdhth = &, &
o4k T 2006 4, £ B A4 T Virtual PC for Mac 89 -4 . X2 B 4
Mac £ A T Intel CPU #h %, iX 244349 Virtual PC for Mac 5 & Jil Power
PC CPU #) Mac 4% JA &4 S 4.



U R T N S R B 0 1 R I I T IR € . S K8 R
.L)JmiijMwmwmva_J/,))J_)J,JJJJJJ

@

' & 7-6 7£ Macintosh _LiZ1T Windows XP #1 Windows #J 5z F§ }

= e " Ty

W 7.6 2RERETHFES Java B
FRIEDLAG T Z A, A —Fh 7 i R U84 LA R B 1
FARE RGN FRF BT I0EE, TRAE2 Java.

REVLH Java, AP EHOER, —MRENREES K Java,
F— N RAE AT BTN Java, A HAL4FRIES HFE, Java L2
¥ Java IBE LR MR RIFE BT, A, SR ERNIFA RS
% CPU ff A1 fCh%, WiE4 AFFREOET. FHRBENET
B it #rk ok Java [ HA#L ( JavaVM, Java Virtual Machine ). Java HE $il
m%—ﬂﬂi Java T (X8 — i A A RS — iz 1T .

4N, 7E{E T AT FEAEVLE Java 4ii 25 H1 Java HE UL A1 50
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T, HiIFSBHSHERTFRASRES K IRHS ( samplejava ) #7555
( sample.class ). i Java EEFIHL ( java.exe ) M S48 5 RIS 25 4 A x86
#7 CPU &M A HARHS , SR/5 h x86 % CPU s sEPrigAbae .,

R FIE TR, KRR T DAl A A CRS, XA
fEh A b A IER, fH el LS B R R Y 515 AU 7E AN [ A9 3R
BETFIEAT. QURAEIEESE & P2 B MO RAE R GEABECFAE AL Java FEAUAIL,
M2, R AAS AR AL AT ATEAE TSR T aa T 1 (B 7-7),

4 )
1 Javatty %3
ey
J
( Jav )
Jﬁi‘WindowsMJ b:: F1 ol
- JavaEfIH K
\N'\(\w

l Macintosh !
& 7-7 Java B F7E Java E#HL EIBETT

Windows £ Windows % ) Java E##1, Macintosh 44 Macintosh
L Java IEIUHL. MIRVE RS H KA, Java BIIPLE—RIH,

(@ PDA ( Personal Digital Assistant ) /& 4§ 7T vA # A F 42 &, P 69 s & F 4 it

M, ARA “FHRHEE".



MM Java BT R, Java BMLEE RS THE. BRXEERRE
Java BN &R, (BHSWA R DG, Hdh—AiE, RRM
Java EMIWLZ B C AT R B, XRER K, BikprA FH I mE
25 Java BN EEBREIZ T2 HUACRIMERY . i, 430716 HidE
TR LR E B A D RE R, BE4 HBUTE HoA Java BB AUML T EIE 1T,
BE T Re I Z PR E

F—RARBITEE M, Java B ERIZTREE LT
RIS AYLARD, X —HUH RS RE T HE R, ik, B
R 5t 7 55 ik — [ R, LU At R R AR AR RS (R A7
K, 52 WLUR B RAACTS, SR %t 55 (s o b 34 St
R BEATOLAL (s A AR A s RS B i ) 45

77 Bosmis

B X — 2 AR ( FNBECF AR AR 4 ) R BRI — R #hFEisi B
FEIF st AT, fF1E% 454 BIOS ( Basic Input/Output System ) 1 5
%t. BIOS ffif 7 ROM 1, JETSE W & 7E i B AL EHL NI AT
BIOS fr T84, WER. BRFEAESIRTIN, BFES 51 587F"
IhEE. 5| SRR RIS SRS # i ih XA/ MR TF . BRIE RS
JABNIRBN A — MR AR, A A At AT A2 CD-ROM B4k 4 .

FHLE, BIOS SHIARE(F A IER 21T, A RBKIERSEh
51 2T, 51 FEF IR RAERE M IC R 0S MBI N fF iz
7. BIRIRTINI AR OS MThRE, A OSIHFAREACHZIAL, Mk
W5 FRFRED.

Bootstrap ) U246 #t T L0 A “HHH " BIOS X FE/NIFE P
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(), mTLlarsh (Bsh) BIEREXHMKERF (¥ ), ik
52 (F7-8). BRBIERGETUR, BFRHAHEXRE BIOS
KEISRFT, BREMETININGFE.

( n
B 3| SRR

I

h B 7-8 INSISEFFHRIRIERE '

AT T TR TR, R AT A A
PEAT T RIS . T —5, AT IR AR 45 B A s AR5 4 38
B2, thmlR 4" TN .
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FEEIESCRT, EFAERE TEAYEBRARSIE,

1.
2.
3.
4.
5.

CPU FI AR ANIZITRIIRF R URR A 1+ A K552
BENBERIHESER EXE XU TERATA?
¥E’EH obj HERXHNANE, REREEZAMAG?
BEA BRI BRE—RITHRA T A?

& & Windows ) DLL 324 fhiFi&H R 815 BRI STHRA
fta?

ERFIZTH, ARSDSHEFEROBIENTRANEFEXSE
W ok /A



BARE? BEARRAE —LEBLT L RBBRELER? TE
REENBERTMBNT, HARSE,

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

A AXES (HLERIE S KA )

. R

A3
e 1%
SNE

- RIS B A AR

R REEE, 153 EXE X

W XESCHE TR, B BARCE. B, CEFT,
Samplel.c XMME 4G, #2153 Samplel.obj X4~ Hix
. BRI A RA AR,

S A 22 D SO il 0 B2 B AR SR 314 HL 45 6 31 EXE
X, MeAh, EBFETE—FRF B TTE S5 & 1Y DLL B 2CH) B
A

T AR B4 A3 EXE X, XHEBRF ez TaEinl AR
JI DLL N eRELT o

HE B Y7 AS (E] AR TR FE 1 Y A2 AT R BORE
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--------------------------------------

BEREBEHE, RATUREERTRITIET.
AELIMZDENRREE. ASHEEEREIRN
hEE, EANBAEFESIHETALNTE. 8%, RNEMAR
—RE—TEXHENTETREHERATNTIEN. BTER, &
& ME 2 ETHIT TR MBI AEEHETNH. 15, Fox
BEFETHAE LORRERTEE. B TFERER, AZANET
B CIES4HE%E kA5 Windows BEIFTHIT M ( EXE X ) B0R
fl, AEEMABRERESERANEL LZRZONE, Hit,
BMER THE CIBS ML MIRLRLEEMN, X—SFARMD.

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

s HEHNREETHBRE

B, MREXE—-TFRBERS, XE—-THCIEFICARMN
Windows Ffr. %EEIFIETT/E, &40 123 #1456 () F-H){H 289.5 WIR1E
HAKE " (P 8-1) . FFMAAIRA AR, X BRI
FEAmE .

REIBFL 81 KBFHENEF

#include <windows.h>
#include <stdio.h>

// i BAERARR
char* title = " RPIERF 1",

(D A 454% A ¢ 5 Borland C++ Compiler 5.5. 4447 Borland C++ Compiler
5.5 #T vAA Borland # 4 35 ( http:/borland.com/jp/products/cbuilder/freecompiler.
html 2007.1 ) £ % % F 4, C++ 24 C &3 64 kol L& hodn 5 2 46 fo I &
Bk BpARIEST, MCETHBOR M, WTAL CH %it 5B LikdT
ik,

2 HBEERX—AATEFABLEAERG T,



e O T S B IS L Gy L L T

// BEIHNSEETFIE M REL ‘l
double Average (double a, double b) {

return (a + b) / 2;

}

(|

1
|

// BBFEITRINE KR L

int WINAPI WinMain (HINSTANCE h, HINSTANCE d, LPSTR s, int m)

{
double ave; /] BEEIENTE
char buff [80]; /! REFHSHTE
// KfR 123,456 9FHE
ave = Average (123, 456);
/! RERFEBRIEPHFHS
sprintf (buff, " FHE = %£", ave); —————(3) (2)
// T RAE
MessageBox (NULL, buff, title, MB_OK) ; (4)
return 0;

}
a )

' B 81 RIWFE 1 HWHITER '

FALTFARID I B 8-1 X FE,

FHAF SRR 5 205 RO Ry SO TR AR

8, IR SRR R BST . T C i S S I T 4
EHE ", L, DRI R 8-1 1344 Samplel.c.

D ix 2oy R HELEKTRZ “source code” .

source A “R4EMGT 69 &

B, BSATIE R, ShARAE R, RAREA BHAR h RALA
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Rl A7 8 SO 2 T B SCAR S, BT Windows B i BIC 34 55 304
HEaA LIRS .
RIGHE R 8-1 WFERBELEERETH. XREN, CPURHE

FRATIF BT AR R T RA AR . AR
Pentium % CPU, th HREMEREC AT NE .

At (native ) XAPARER “BHER” B8, X CPU KR, HFiEH
RALEHE S, MAEBRANLIARES W FRAAN . REMRmEE
FE WA, BRHERE B AACES () 8-2), A/ CPU BIA
AEREAE. watRul, BMERMARSGEES RSO, Fiait
Ri%fE, WEESRAR—MES (PLEHES ) RERT .

8 N
o TRGGEEE - AHORRES -

CEEWSH |

PN

CPU

s

Wls: surBmAz

Windows H' EXE CIFMIFRF A%, (M EERA IS, ERrE
CEHEAM—I, TR TRE — T A A N AT,



FHE AT IF fr ARAS 75 5 8-1 Y 9 25 e 46 il A b A A9 45 31 /9 EXE
({4 ( Samplel.exe ), JUME B REOLANE 8-3 A, &L IRATNIZ AT LA
i, AR NA R AL TR, BWIERERIN, AFT
FANERZ RN CEF SREES EREIRMAN, R HRKERY
R A M ARADIX — T v

)

| Samplel.exe - EHE =i
I#(F) ﬁiQ(E) #=(0) EE(V) #HEH(H)

SN mﬁ 1o tE]

] Véw 0 E'J_C Mﬁ a ( ﬁ;f):

}LE SIU *YS ++ -7 WSEE) - Z &

')@ Yﬁ x7@ hﬁ@ 7@ PS ¥J@ { -t
su@ ts “Yuf Ny TfR ¥

B&'J Y3k #ﬁ‘l@s;ﬁm;Rv 3

el ehi@ - -

-% -;r\ﬁ H =S . -

QR ). - ¢ T U cEE-H N
.. .5%- * uz*H- /.-a-.

Yo WO (R -Q |q@ <@ <78 |20 4@ MR

BE 8-3 FIEHEAFITH EXE XHRHI T LEEMBHILF

Tk, FATERIA # EXE SUFE A % Dump — F o Dump 24§
RN, BAFT 2 A ARBERIEoRE AR T AU
M AR AT EEM P 5, X — SRR RKER T o X LA E R
RAMAR R H . 50 BUEHRR R E— & SO (1 8-4),
% EIRATHM SRR E) Dump F2FF

MU RIEATA B S 0 B E A SR A R, filn, A
A FAFEAR R Rk 41 R FoR i, SR, HRPES
WREEMZ S, KRR
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16 C7 45 C8 0A 00 00 00 EB 0D C7 45 C8 10 00 0OC
00 80 53 E9 88 55 E3 C6 45 F7 00 33 C9 EB 09 C7
45 C8 0A 00 00 00 BT 01 F7 C7 00 01 00 00 74 1€
83 45 1C 08 8B 45 1C 8B 50 F8 89 55 D8 8B 50 FC
89 55 DC E9 90 00 00 00 F7 C7 10 00 00 00 74 2¢ ||
83 45 1C 04 8B 45 1C 84 C9 8B 50 FC 89 55 D4 74 |
{0C 8B 45 D4 99 89 45 D8 89 55 DC EB 6B 8B 45 D4
33028945088955DCEB‘5EF707000200UEU,‘
74 2E 83 45 1C 04 8B 45 1C 84 C9 66 8B 50 FC 66
89 55 CE 74 0D OF BF 45 CE 99 89 45 D8 89 55 DC
EB 36 OF B7 45 CE 33 D2 89 45 D8 89 55 DC EB 2¢ |
83 45 1C 04 8B 45 1C 84 C9 8B 50 FC 89 55 D0 74 .
! m .

' B84 FRBHEEHERMENST '

- BT I

RERSAE C i 5 F R AR F M IR A RS A2
PR miZEsR. BAOHE RN RIEE ST ELL AN 5FEN.
H C = HE K IR B A AT M i e PR R C Gaikal.

Fikan B CIEANRBENE, RE RS RA AT,
i an LR — IR R A AR A XS i % . (BLSEFR B, UYL
SE X T i A A AT . A B IR AR B 5 TR R AR AT |
TESRAT . WSO, A REAE A AT

RS CPU ERIMALR, A2 B A R, Fili, 4iFesA
{URZaFRiE 5 FP2EA L, i CPU MZEA L RAI XA, BI4N, Pentium
% x86 Z%¥ CPU FIf) C 4ii%%%, [F] PowerPC 3% CPU FHff C 4iF 5%
AR, WNAB—DHEARE, XHELRIER HERN. FRXE—k,
[AVRE (A IRACH T LA BHE BGE FH F AR CPU B A AR T (181 8-5),




sl R gemcPumin

adiid AT
Power PCAty | T Power PCAS

iz AHRE

B 8-5 RFIRFAYRNTSAT UFRIRAER TAF A E R A
=

HARmiFeA G M ERFH—F, FFLOFTESITHE. i,
A Windows I C 4@ iF¥ %, Linux FIBY CHwiFH/E. oM, BFH—
MR mFR, EEREMETIESE CPU AR/ CPU BT Ry
A, Fan, 7E Pentium &% CPU #Y Windows iX —izfT 45 T,
AT AR SH & MIPS % CPU FIfY Windows CE* F2F, T #t il
1 A AR AR R SE LAY o

B B A F A RERS o — iR AL, ARERITRRE—TF. Xk
FAEH AL S W SE 4R 380, ATRES UL BB 3 4. 8
FEL A RS ERE S FI RO RIRES" SR 28 U A (R 52 T
R CPU AY” AR “HiR I RAEM AT AN (P 8-6), Misths
b, Sl RER R G BARTIAT

@ SH (SuperH ) 2 B & #|4F Ff A= = 3 & ALk Fl A% 2 64 54 15 3 K FF & 69 CPU.
% CPU A $#P £ 8, 54, £ GPS, PDA, #HXMFXE EHAIEM,

@ Windows CE Z & i T MIPS, SH % CPU &) PDA R # A X T K AR /- i%
1R R %,

® ALHBEARALRGEENE, HCEBKAERIFALIDE FT.

—ifHE
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BERE-NCEC BN, AXEH
x86F CPUAHALIBE . Windows
IR THRIFS

8-6 WEMFEFMAM=/XERA

.8.4 RERZFZ2LESHTRITXEHN

G s RN S, A A . AN, A SR T
EAEEATR . A TR BIAT LLSTTHY EXE S, S )Rl ar B AT
“BERE” bR, T, #EiEFA1# A Borland C++ Compilers.s ( LT Fi
3 Borland C++ ) RFH— T i MEEHE = I AT,

Borland C++ () 4 B J2: bee32.exe XM 41T T E, 1€ Windows
AR | BT FAIMAR . H C B SE RS Smaplel.c
IR

bce32 -W -c Samplel.c

“SW-¢” JEFRAE E 4 Windows FHIUFRF IR, IR 4%
e . AR “FFE",

@ fr447 T L4589 2 48 Windows #6447 45 T4k A & CUL 424,
@ %% Samplel.c /5, T4 I WinMain 9 A 4% A4k 0 ) 69 440 7, R
it R At AWk, W THEEFFA L, BRLTIALRBRH.



FRIG A B EXE XU, TR BAH “obj” MIBFRTH
Samplel.c 47i¥ )5, B4R T Samplel.obj HAR X4, B4R B AR CMHY
WAERAMMRT, EHTEEEET. BLAXEHHLR? BEEE
MR R AL TR SRR .

IEEATERE — B E L 8-1 FAFEMRIE. (1) BRI R
Average() [7] (2 ) FEIAZ R AY BRI %L WinMain() 2 F 57 B S /ERA, 4bHE
MZICRTERICRS . Average() J2 FH 1R [6] 1~ 2 BUEUE 19 F 2B Y
B, Winmain() 2RFHEITRIIRRE. FRILZA, BF (3) 15 HE
sprintf() BRELFN (4 ) 48 H A MessageBox() AL, sprintf() f&if T 15 E4&
AACBUE A e 5 T 77 28 A R B, MessageBox() 27H BHEREL, A iF
RGP A DR X LRI A, FHIE, XA S
sprintf() F1 MessageBox() ik 3 4 75 (¥ H 47 3C {4 [ Samplel.obj 45 &,
BN EFA TR, EXE Xt k5.

B2 B XA, EM1 S EXE SUFR A IESE R, 217
A TEFF PR D $54E88 ( linkage editor Bi%45 %% ). Borland C++ [9%E
AR HLR ilink32.exe i) A4 1T TE.. 7E Windows fir &&= fF F 171U
TA)E, BF N B CFHS w2 EEE A K Samplel exe X
EXE X4,

ilink32 -Tpe -c -x -aa cOw32.obj Samplel.obj, Samplel.exe,,

import32.1ib cw32.1lib

@ B 47 (object file) P #) object —33, EMH A BHIFBERLREHEL.
Fo iy ) 4+ %4542 (object oriented programming ) #9 object X AT £ £, @
)3t B AZ 6 5 S A6 R HAE A L IT G RS,
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. 85 RBIBEXH

HEFER TR “-Tpe-c-x-aa” J&48 %€ 4 i, Windows ) EXE 3C{4#y ik
i, fEXERTZIE, SEESANBEE. MiZaThEiEe
T cOw32.0bj, Samplel.obj iXFIA~ HARSCHF, X sAERFHERTHT
#. Samplel.obj /& Samplel.c %1% /5 15 E 1 H A5 304, cOw32.0bj X4
Hir ek R FA R RGERE S NERAZE, KARF
W, B, BMERRF AR A B RSO R, Wi T
el IFRE SIS EEH, cOw32.obj 5&H1 Borland C++ $2AtRY, R
C . fih22354 Borland C++ (9%, X432 C:\Borland\bee55\lib FHEkE<
A cOw32.0bj X3 .

M2, KEAGESAXHE—BEA: “HE 30 A48 %E sprintf() F
MessageBox() i HFR AL 477 XA LRSS RE . FEREER
mASITRR, HEEYEAR “lib” () import32.lib Fl cw32.lib X F 4
A =P sprintf() #9 BARSCIFAE cw32.1ib #r, MessageBox() 1 H
B SCHFAE import32.1ib # (SEFR |, MessageBox() i H 5 SCF7E user32.
dil iX 4~ DLL X, KTk —m, KOTSTERmE T ).

14 import32.1ib K cw32.lib X FE M SCHFR A E S . EE TR 92
24~ BbR R URAF B — A SCF P B BERE AR € S
e BT B A B AR SO ok, IR HA B AR SCIF 45 6 A A
EXE 3Cf%.

Samplel.obj J2 i A 58 WA A AR RS, 3476 /i T & 2k AT T
B, X%, Samplel.obj L&A “BERER 45 & sprintf() &
MessageBox()" X FERIME S . BIERUBEAEEH AL R BUNIE, BT
Tkizfy. Fill, HATHEM 208, BRESEE X B



RTEOL T s e R A4

ilink32 -Tpe -c -x -aa cOw32.0bj Samplel.obj, Samplel.exe

T AT LiEfT Lidan )R, BEEA RS WA 8-7 FiR A
HIREE (L LB RSEREEES, XEXMHHTTHE ),

rsmm %?Eﬂﬁmm? _sprintf' (£ %C\TESTBPSAMPLE1.0BJ )

i Ermra %ﬂﬁﬁmﬁv 'MessageBoxA' ( &5 C\TESTBP\SAMPLE1 0BJ)

B 87 HERNERER

R TE B RN R T Samplel.obj 2 BBAISNEITS . SMER
S 248 HA B AR SO i sk AL, sprintf Jz MessageBoxA J2 H
¥ SCAF R sprintf() Sz MessageBox() Y& k. 1CHS A ic ik il ek [F H
RS A — 2R, A AR AT C 4iiF
ARBALERIAT . FRIEE TR RANBAFS " iR kiR ENe
& B RS i KRB BAR SO, ek T R R

sprintf() 5 PR %L, ARE i PRACH I AR i P S i -
ar— B SRR R AR B BT LAE RS, R
TR N SR I SRR E 2 BAR S —d 2. filn, fE5EdE
T RCEAPRER B PR, BB AR SR A A ST R E BE A
BARSCH, XEERURZEBE T o WA 6%E 24~ B AR ST P SO
i, W RHAEREEAS i AT o LA ST AT LA T

i LA B AR S BTE U E & 2 BAR SO R SCFIE SR 4R 41
PR, AT LA TFRn e R A IR AR N . o T s o R A A
PRI A ) RIB ST A, A g A RME A A0, AT RE
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8.6 DLLXHRSANE

Windows 4 B ELAYTE X 0 7 AL T & R ohfg. X 2678 A9 ek K
Fi A API ( Application Programming Interface, K FHFEFH0 ). N,
Samplel.c F1H Y MessageBox(), ‘EIHFAE C il H MPRIHEREL, 12
Windows $2{i£f%) API f—Ff, MessageBox() 21t T /R TH BHEA ThAE .

Windows ', API ) HARSCHF, JEARAFGECEE R 09X,
JEAF#7E4 J DLL ( Dynamic Link Library ) USRI E SCHH . sEan
Dynamic iX — 2 FRET £ B9 EE, DLL X R EITH S A1
. FERTIEAIN R, AR S MessageBox() B E AR UGB TE
import32.lib Fr 4., L% E, import32.lib FAULAEMEE FI MG H, — &
MessageBox() 7F user32.dll 3% 4~ DLL (v, B —A 26k #% DLL 3¢
{9301 IE A5 K., MessageBox() i) R ST i 52 P 92 b5 1 I RAETE,
FATHEZLEALT import32.1ib 13X BE P SCIFFR I SNEE

SR, A BAR SO SEiA, JF B EXE SCHFSS &
A FR a7 s E . 75 (static = #A1) ) [ZHZ ( dynamic =
NS ) MR, T8 sprintf() /Y H AR KRR cw32lib 57
BHEHEPE . sprintf() P2 {138 ik 45 7E A 2 A E L0 i 75 J 1 T e

LA S, PATHEA DLL SCEF i H 9 MessageBox()
PREGX — 15 B2 EXE U T4S A0 B, BERERRREERT AN &
PHEBURSRIFE , IImEERT LUBAI %S EXE SC%F.

i, FATELG—TF Windows 9119 4 1% S 5 RE L, W 8-8

i



BEFRAS o gt

BARH
Sample1.obj

BEhEK
c0w32.0bj

sprintf( &Y

‘Me,ssagéBox()me‘E X

AT
Samplel.exe

‘ 8-8 Windows H {9 4% 1% Fn e I ’

. 8.7 TWMITXHIEITHR R LESRN

FE T T B B2 7 1 G i BBEH R A L EXE SCIFRFLEN RS, 36T
¥F—T EXE XU TLE . EXE SCH-RAE R 80 A9 SOk 77 76 i
i, I R EE IR B AGE EXE S, AR EXE UM
AIMBENAFEHIETT .
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HRFEH—T FHEARE, A RIS7EX T fidk i 28 &
TIEGH, ESRERFEMNAFIIERZETTRA 0. 7E7R R REnT,
TP R A R sE S B B & R AU B N A I A AF st . EXE
e AT AR T, FFIA 8 72 28 & S eR 30 S bR A FE ik
TEFAF Windows $1E R 40X A AT LU Z AN aT AT R T AIE 17 20
i, UGS TR, FRIE A 75 i R eR Bek o B B ) N AE i R R
i), A4, #£ EXE SCHFH, ARG AR50 M AF bt r (L, 2 dnfark
FRHIVE?

THEFERNAEVEE S . AR EXE X428 8 K e B i
TREMEAFFAE . ERRFETRE, B LAY A A gk 2 e i S PR i)
WAFHdE. GEHERR 2 AE EXE SUAFEOTT Sk, BN Py A7 bk B s R 20
ZRE. RIMEEMRNBRERE.

EXE SC{FHFFRCEAS S, B 128 B AR R A AR XS okl o X
stk Fe7n BRARRKS F A G HE A S i, WRTRARK RS, SCBUARYY
Modik, R R —FOBH. ERICHET, RRZE RREURTE
AFAE T BOCRE, BIERERER I EXE X{F, R KRBt &%
W EGEHE AL, R —K, SR AL B AT LA RIAR RS T
A AR AR B X — R S A R R, IR, % e B A Ak
AT LARTAR D T R SO R 6 07 B — S B RS R s . T 4% £ 8
LA I AR R P AZ AT A B 23 LY (151 8-9 ),



PEECE TRAGES
T & e
TR (%) < @2
S §;3 BT toE T
B} | e
%&(%E)ﬁﬁ E52
3

' B 89 $EHEGH) EXE X i-HtaE j

[ ss =Em#mrasmikig

EXE MM AES HERBSE ., TRAMBRA, X — 8w
KREEER TR, R, MEFMRBAGEE, RILZIMNESFIME
FRTANEL, TS AR R . A% 2 R 7 o B P b e R A 2 B ()
WA "), LA HI BT S B AR . M PR A
FRIEATA 01T 250 Ko G P AT, P 8-10),

EXE U IEARFALERR S HE A2 . R I HE TS B2 09 4 77 =5 (R 72
EXE B N A7 G IR et S 20 B . BT, AEP aafesT,
PR m TR AN R . TR AFER . HTRONES
6], FHFHEM N A7 25 X 4 3 0 M i 28R, TENAER, sk
Windows S5H4E RGN AFZS 8] SUE S5 Ah— a1 1 (5] 8-10),

O BHETEFRABALAANDESHFETAFZPOEE, Fld, EXLFES-]
¥ WinMain & 469 432 P 69 ave fo buff 2B E T A BH T T A5
B —AALET RGP TS, KL 8-1 by title st 2 A BT,
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W

BT RERGHEE

rE
%

E%!JEXE}‘C#{ :
1MEFYER
thTEIE

ﬁﬁﬁﬁﬁ$%ﬁﬁ{“

B 8-10 MBI MTFMIFER B 4 BPSIHIRL

e BHE AR 2 A T, AT A0 P A2 R A TR 52 AT A A5 5
LY T At FENFERBR L, CH YRR,
WHORIEATAEAE A 75 CIETALTE ) AOFRFS, J2 41008 | 30 A0
AR ERIT RS S, FARIOBIR 0 PR, 452 R
FHI #2159 50 R AV S, e RBAL RS2 R R I SRR, SRR,
WA PIAEZs ], DI EEARAR R BL RS (AR, S A o 5 4 I o
Bl

O RERA LA, /A NEAE LM RY, X S HpARES
AR Bk AT, NEF kR FHIE,

2 BAfHRND, TAGEFREERE, EHABEST P, HitE40
CENRCr 2o PN PRI TS ST EE Y



RABGRBE S RRIR, X HE A A R AF2S (8] #E 4T B 43 O AR A4
BFORE ikt EZMHEHEN, CIES P REEE malloc() RECESFT
HIE T EC, i free() BRECEBEAY. 1 C++ N ZE T new E BT
RHIFESEL, it delete BHEFFRBERM. TiLE CIEFT LR CH,
R EAERF P RARBEICENAEESE, BABEELETEER,
BAFE RS —HRE . XL AFSE ( memory leak ),
B4 CIETE K C+H MRF BT K —1> bug (BRIFMVEEIR ). 0
RNFFIME — EFENE, RATRSERAFARMSFEEN. X
AL, SRRk — BRI S K, AR A — B b A ] KR L
] %l T o

o #xuEm QA

Q: FESNREREHATRE?

A GPEIRAGETHIR BT R TAR RN IR AR RERS I
RACEATA R TR P 25— T — T T AR REAL A

Q: “GEFIFE" BHRMTA?

A BEABFSIENERIRES , REil#THRE, &5
HEER —AN EXE 30, XPER MRS EA RS, BT RFEH,

Q : “Build” M2 42

A WRIEFFE TEFIEAARR, A 0% AT LUE T ER “Build”
SEHRAE R EXE S xR T, Build $8 A9 RELE T4 IR FIEERE .

Q: {#/ DLL XHaF R4
A : DLL X RIsR BT ABE MEF I Bk, Bz ThaEnR
AT AN AL, esh, 7EXTEREBI N ARITRIEN, RATRE
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HrhEs (FAEEE ) HRX S EREE .

Q: AEESNERIEFHTEE A DLL T4 EEE?

A : @313 {# F LoadLibrary() Jz GetProcAddress() iX4¢ API, BffA
HEE S A, AT AZERESFiE 4TS A DLL Ui i kg, A
FAPEH L

Q: “BhmiERE" X ARIBENRMTA?

A BARSREIRHATHRE, SR INERE R — bk HiErT . i
(R “BINEERERS" X —FERR MR AR A AT S, BT AL R E A
FREAZM MS-DOS B X, 2% [ FHSmEEE,

Q: MAFEEHEXH “BREENE" FEHRTAalk?

A : B3 A HLE ( garbage collection ) 5 H /& X Ak F 52 B J5 A 7
B A R BB IR TR R, BCE I AR RS
6], X AN B AR Lo TRk, A TIZALTERY, CIEE MR
free() BRI, C++ FHIHYZ delete B AT, 7E C++ IR EIF % ki
Java Bt C# XERBIEF P, BIFETIES 8ok Ef, X
ST LUk SR TR R R 2 (5 TR NAE R R 3 ) T BN fF
g A

@D %£F DLL IHTh#k A AFERNGGL, S EPHEDRNSB.
@ e object (37 % ) R object ST ( B AR LAF ), Mot @ é st §pAziE
) object ( 2%, HMAEF AL IR0 HEAAK ),
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SR lE5 A R

R {

@
(T. r
q
C
o
G
o
2

1. BEEFRNEEINEERMTA?

2. ERIERG LIZITHRFERAMTA?
3. ARRIERGINEER AT A

4. Windows Vista & & DM HIRIE R SE?
5. GUI 2t AM4%EE?

6. WYSIWYG 21t AH%ES?



Y e S P A A 3 Y ) B Gy S S )

A A R e S (T R CL L [ T

BAR? BARAUA - LREALTEZHRMBREER? TE
EEENERTMIT, HARSE,

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

1. BEBMEFEIT

2. NANNARER

3. Z%iAH ( system call )

4. 32 i (5 64 SIRIRRZS )

5. Graphical User Interface ( B2 P52 )

6. What You See Is What Your Get( BF lLBIFF13 )

1. MR e thn] AR EE R AR AL,

2. SCFRCBRERA A T A AR N A

3. Wt RSV (system call ) [B)4E4EHIRE (4.

4. Windows Vista A 32 fii CPU FIf A, th 64 {i CPU ARy
JEAS

5. E/RAET R A B 1 K AR AE i B R AT A ELVARAE Y
ol i

6. WYSIWYG 248 7 A B #e4 Bn 2% o Bon i A FESTENHL B 4T
Epiok, X2 Windows RIAFEZ —,
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--------------------------------------

FATENETEFXBSBEA TRESAEHK
#, #lin, Microsoft Word iX#H M X FAEBHRHE, &
ARBRSXEXHAEREMNIZRF, Microsoft Excel EREITERH,
EARREMEAREBERENERF, XUTXFLERERRBITER
Xk, ATREETLERZENEFEMA “NA",

BFRHNTEARASEMEFHNNARRES LSRR, mAH
MIETTIE, LRBRIERSG, WEBRNRGEEFLMIRATLLT
AiE, —EREZRRERSE, BUREEREEA. X=2EA,
FFREBIHBBRERZRENIEREERAN. £EH, RS
MBRERGHAE, URNAFARIERZDRENTZHTRMB. X
TRERGHED, XERMERT AR AKBZH Windows 1E4
B,

ooooooooooooooooooooooooooooooooooooooooooooooooo

Mo =mERGHENRSE

B, ERAEBRERS " TR, RITEE— FRER
G5 5 R ERE A

AL W A FERERENFEN, Z2BVAEMERF, Hit
B AT ERS NN ARF. ANSESRERF, R
BT R FRA, X—dBAERRT. TR, AAFENT
(CRA MBAZITIRER) MIERRF, X RIMER MR, @S
RIS, 7 Rl IR T 208 & AR iR B i 1 vhiz

@ 4 % % ( Operating System ) 445 4 R sl 4F . Ak & %23+ HALiE 47 0t
RTRBEGIERBER, ABRLEIZHAEF TIEH6 A LA AT R4
TR B At Gtk Aok, AREAKLEITGERNLEA “EREA",



{ [T N (

AaikEnnks) D 0 ) J D000 I I

7o RIMRIH ECBORMT, (H LR AE SR E MR F HPRE T AT &,
TAERER TARKMZEM (9-1).

) mprmeme |

0 mEERE |
| (2) BIFEF |

hogk

91 MERFTUIRRIRERGNER

BEERR AR, AMIEFMEERFSERFNERS, K0
MEBFIMAILERE . G0, S ASCTFREE . £ Rras
it SO RS o KSR Ab B, FEAT TR T AR — R T AR
B — AW 00 R P AR B AR AR R ) AL B A, IR AR RIR ST 1,
R, ZEA S A f 00 O P AL BGE N 2 T 4R 7 b Ry
BRI L T (15 9-2),

ZJa, BEENAMHE LR, THEHE LI REPEE N2 s
B, i, b 7OrERF REREHERITRT . gifiE S RER (I
i, k. T ) LARCKRISERRRFSE, SRMIEAR T MBEHZEA K
HEIERSG. Hit, BIEREASHFARPMOER, MRELET
e AR (18 9-3),
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A - ) permeme |
BERRF H)@ﬁ&#
1] d— (2) BfTEF
ERHBA J
SRR e §$B’]ﬁ)\ﬁtﬁ&ﬁﬂ<ﬂh“ﬁ
B (1) BIRRHEA
plIE4 (2) BB FEE
ho#

‘ E9-2 WMEMIRIERSG = UEEF + EENEASUHERF ’
( )
BERS

BHRRF HERIESHER KREF
mﬂ o g: il : T N .
BEEfES ﬁgr 'i:m K

93 BERZRZIEFNESHE

Wlo2 ESRuBERGHEE

K, A R A R RATRRE— R, ARRURAIRATH 1E
WOASERE L, TRF A HRAE RGEINRERINI A . BARNRR P GOk UE, 4
BEEFEARRRLTE, A, ERERKRAEUE, RRE
VE GRS HEE R B ARF T . X, BIER R 5
WA E BE R TR T . WRLRU, BFARRAKERL MR

CHEPF ) (9
[157)



ExmgRms) D 0 ) 0 ) )0 )00

HTHRIERGRL )R, BF LT EEBEGNRE, FEF
GUEVBCE W T . WER B RR WS AE” A, AT RES
EH— N EEERRNH. A, BRI LENERTFR, f—
RERRERENRE, FERERNEAMR, HEBRERSEHTMEI,
ATLUR AR R MR, B, BENRER, RETERBIFRIE,
BRERGHINEF RARBETRETE, i, (UEZHERNT
W, BETHANTABCRBXATE, THTX—&, HaTUE
WEZITET

THEBKE — FRIERLRUNTATF KA G RER G, (L
B9-1 RRME, 7£ Windows IIERE T, ACIERHIE—TEAE
71 i B [E) D R A L o time() S22 FF SR BRUAS 24 AT H 09 s (] £ R 5
printf() 2R BREE F BRFHRM R, BFENZTERNE 9-4
7R o

REBFL -1 KRR ATH E R R A

#include <stdio.h>
#include <time.h>

void main() {
// REFSE B EE ST R

time_t tm;

// B3 ZH A6 B $AF06d &
time (&tm) ;

// R 28 £ B ox B B0 8
printf ("$s\n", ctime(&tm));
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BH94 HKEBFR 1 HMETER

EATAASE R 9-1 MR RS, AR ZEEE RN T IR,

(1) i@t time_ttm;, A time_t BERIFYAE HIFHECHFEE,
(2) i#id time(&tm);, K 4 HTA9 H 85 F 0 B B8 (R AR B AR 2 A

Frasla)
(3) @it printf("%s\n" ctime(&tm));, LA & N 7725 18] (49 4 255
B BREE L.

RLFEIAT AT SCAFIE 952, HHEALE CPU AT LA ELEEf B E 1T /Y
AT . A SRS R T B LA A B AR b 1IC R B
AR VO SFREMFEY . ARA, A AfCESHEE 9-1 AL AE 842 i B
{07

TR RGBT T, RO R A B b O, T
SR AE R YR A BB AR SR R B A Y T AR,
VLK time() F1 printf() iX 46 s A2 FT45 5, #BAS 2 1 1] T 42 v 2
AR R GEHY . R0 RGCCEIN R & TS AR, B A %ag A
FiRE, RJG Xt 1C (et ) AR BB VO #ATEH .

@ i ALk e A AR A B I Ao bt ia] 49 5 8 B 4P ( Real-time clock ), A% P
Bty ar4b IC #5245 9% 55 o a4



’ {

A D G E L T e )

( N\
- g ~
RBRE |
§ nmoseme
HRERGHERNB NG HERS |
\ 5
l BRI
( | )
LR A ’ iﬁ%ﬁ@@’
G - J

' B 95 RAIEFET OS EHEsthizHIiEY ’

. 9.3 RGPS RREESHBEM

BAE R G RRE (R ThAE, 8% Rl — /N1 R B A TR T
R PR AEAY . X L R BRI I R B AT R G FR R R GV A (system
call ), tusf /2 K7 XHEVE RS (system ) BITHRESEAT I A (call) B9
B 7ERTEAIFRF PR T time() e printf() 25 pREL, X4k R A A SR
WHATREAM. XEZFLA “NE” X6, ZE A7 Windows
BfERGP, RAGR ST H R 2], DAURTE g h R A
THRER) R G V8 IR R B0, FF A2 time() Fl printf). 400 F 21
time() F1 printf() PREHPIBHATHY . RFEFTRESINX N EEA LL5E,
A A TRE

CitiH ERmAREE S IFMRAE TR EMIRERS . K2R AL
A EEAVE /& Windows 1 /2 Linux, #BRESHAJL-FARR AR, Ft,
RRTRE S VLR, MR E KRS, RS ETESFEREE
SN RER AN R R WA (WA TREEZANRE AN ).

http://blog.sina.com.cn/pdf2017



HE R, ARRREESRENNAERFR, HERE AR
Grir e AR (1 9-6 ).

f; )

BRSEEEES S
EWindowsHE FREF Windows &Rt
Windows# & 48 A

time() ;
printf () ;

ZLinuxF R T &HE

E96 SRREESMERARESEIRENTRZAR

EERRBES T, WEETEEENRERANRRIES.
Fit, FIFRCR R RGBT, BHkE R QAR EE
TR ). N, EHEER Windows 24BN, 7E Linux b
BRRTHIEFTHY.

o+ BERGHERRBESEFELHRE

i AR R SR LR RS A, ﬁﬁﬁﬁiﬁﬂ%éﬁ"?ﬁﬁﬁ
HEMFREFT. mME, SdEARRARERES, ANEELETS
IERG MM ﬂ%&ﬁfﬁf’ﬁ%%%ﬂmﬂﬁﬁ%%ﬁﬁ@ﬁ@#%
Z4b. KRENER T ARA LR,

THEF RN — T 2R f), AHEEHR -2 ZH
CIBEFHREMBEXFPEAFIFRANH. fopen() f& I HFTIF X1

@ B0 R FIAEGAF LR R BN AR TEIANEERRONAE, #
AR 59 45 H AT,




A

S B ey i O ey Y e Y )

PREL, fputs() AR E AFIFR M REL, fclose() 23k KM
SRR

REIBFR 92 EXHPFEANFHEHNLA

#include <stdio.h>

void main() {

/1 FTFF XM
FILE *fp = fopen("MyFile.txt", "w");

/! BAXH
fputs (" {REF ", £p);

/] RAXH
fclose (fp) ;

N FE A RIEIT IR, MyFiletxt U PRI SHE A “UREF” F4F
B XHEBERGEMHAREN ZRIMMEIL. HWE S FEPHA
MIAREE, VENTEMRRE RIS, SEIR KRB ER—FE, WRISAT
ZARIKX, LR Kb RO R TIEE o R R R A i AT
BAETE, IRHEAS AL T 38 i 1) B B FH 9 1/0 48 58 B X A7 B ok X EHE
HITEE T .

B2, FEAER 92 RERFS, BERARE LN, FiEsn
fopen() PREXIISEL, &304 "MyFile.txt" Fllf8 & LS AR "w", 1%
B4 fputs() BISE, BAEXMHE AT "IRE " fp. fesbén
fclose IZ4L, WALUE fpo WU, WEABANMEERM 173X
AMEE, KRS AR R AL AL T ATFF XY fopen(). B ASCHEAIEY
fputs(), FKHSCHFRRY felose() (B 9-7 ).

@ fopen(). fputs(). fclose() iX 2 & # % % #| &£ file open. file put string. file
close #yu&- 4k, string & F4F 895 %,
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fopen. fputs. fclose

N S=
‘ B 97 I FRIRAIRIRIE SR T Xk .

TR ITEE — T RIEE R 9-2 hAE & p MIhEE. T8 p Pk
W T 19 /2 fopen() PRELATIR A, ZIEFR N XFHES. N AT I S0
G, BERGMS A3 RIESBEAREE X EENAFEE, X1
WA= (Bl ik o] LA fopen() PRELAYIR [FI{E 3575 . A fopen() $TFF3C
e, 3 TR SRE 48 2 SRS R SU AT . TEE i,
fputs() J fclose() ISP ERTE 2 T X485 (228 fp ),

E T RRE SRS K 72 6 B AR SEPREmb L, 27 53
B ERE, RERERE “ARRER AN SR (E B 07
et ", BT LARIERIA T .

. 9.5 Windows R{ERZMIFIT

# B 5| K ZHGEHH A ES R Windows BEERSE, X BERATHELA
Windows A i, FIEANPFHERNE RS B AThRE, Windows #:1E R4
0 E BRI T PR .

(1) 32 (iER G (A 64 (A )
(2) it API pREUEFARME R S8
(3) $2BERF T T P il oY P S



(4) it WYSIWYG SCHRFTEDSG

(5) 2T 5 hhE

(6 ) $RHEMZTh e BB E D RE

(7)) 8L B4 BP A SE B i & 3R sh Y B shik e

XE R T MR A S — SRE, B R R R
Windows #4E RGEMAFAE, LASCHXS gnR i a1 T B

(1) 32 (iR E&RS

BEIRIFER) Windows thA 64 (A, (H—AES Z % K iyif & 32
PERRAR . X BLAY 32 3 1Y S b FE A% i e A B K/ . Windows 4k
FRR A FEA R 32 f., 2 BIFELARTAY MS-DOS % 16 fifE R4
TR R, ATREAKEEMA 32 fMBIRER. FAMBITAN
RbFE 32 7 FORCHE, BEHCALTE 16 (AR S AERT R, BRSE, 7E 16 fudk
YEZR G rh AL 3 32 (i BRSO SEAL B MIK 16 (A, FTLA&
ZA—Yeit ], AnFE 32 (ERE R G MG, B2 RFE 1 Rt a] A
SERR 32 LA BAE AL IR T . FTLAGE, FLJETE Windows LizfThYN
AT AZE T R T R (8 32 fLit B

flin, F CiE = R BOEART, A 8 (A9 char 2K 16 (LY
short 26%Y , LA K% 32 {7 AY long 2K7Y (84 int 8/ ) =ANkdi, (L
KA long RTUMTE, HSRNTF RBERL AT RCR, (AR Y E 1T
FEIEARS T, X AEHA AR = Pt RFERY

@O WYSIWYG # What You See Is What You Get #1985, #%%, 2 7E L2
T SCAR A B (What You See ), 2 (Is) T vAR A4 s B A7 fpan _LiT#p
( What You Get ) 89,
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(2)i@Eid APl BEERRHRZ A

Windows J&if i % & APT B BRI R SR IE R G I . APLZER
ZAERN MR MR RS Z A B O, B LLFR A AP
( Application Programming Interface, KM ),

YHTE Y 32 A Windows API WFK A Win32 API, Z T LIXEE
s, JEh TEFHLLATH 16 fLRAY Winl6 API, LIRESEHER) 64 fif
R Win64 API X/ FF. Win32 API 1, £ pRig 28080k mIE 1%k
RN, FA LR 32 {0,

APLifi i 24~ DLL SCIR4 ML, %& APLEOSLIAH R CIE S WS
Wk, Wi, CIEFRFMERT, AP MERENES . REDH
16, A-Bm B b %) API H# A MessageBox(), MessageBox()
PEARAFAE Windows #2HER user32.dIl i/~ DLL S+,

(3)RHRAT GUMARRE

GUI ( Graphical User Interface, I 5 ) 46 (238 1 o5 o &
R R o T 1 e PR BV AT AT P R AR A P P R %R P
K, GUIREE. BUR, (EXEFRRD, GUIHAURRLE, X
R BB RS0 GUI R, HRR—AS ME. Ba
H— BB : “GUI, FARIBHERR 3, WOORHE IR, K
F] ARG e B MERE TIE,

Z VLK RERIAE, B RAE GUI Hp P 4 BR 28 BE (4 P 3/ R 6
EERER . B, [ 9-8 j& Web WIYE4% ( Internet Explorer 7 ) f)—/ i
M. il 2 AR5 TUR V), BERT LA T4 P00 55 . A Web 3%
ARG P R, SRR B DU R, SRRt B, (ELR
ST R REIT GOk, AIAS (A B 34



lw ®2 [au [ne [ss (8% (&8 | !
| ER ]

@ ﬂﬁmmﬁ- WESTRA— Mt ® -

mmm
e ]

O M ERSERRIRINFF il )
@ WERHA 00 |
I ——— |
zm?ag:wﬂmmsz .
WOSERESIE . BRER . Conie. BRTEBIETTANER. | |
EIBLERIAHATE LR 0) i
)

m———

(Emw | |
=

' E9-8 FFWRRERIRFFIFMEETONERTE b

FE1% MS-DOS X Fh %A i i GUI f94/E R Ger, 1 FH AL R 2
FRRFF e, FP 4 BRE S O R R AT HR AN AT, SAf e, R
Al GUI B9tE R AT A, MR i A P e A B AR Y . PRI
T2 B3k 700 B A tH AE AT 4R AR U T AR AR IE AT A A X 5K
PARGROFRF BB WS, XAt GUI BOMEA . SRR 5L S 1% fi
BRI R e s /2 Windows (191, ARMBEF2IA R GUI 2R 498/

(4) i@ WYSIWYG SEERFTEN%i

WYSIWYG $§ 02 B a8 b om0 28 nT DA Bl S TEPHLATED
Wi, 75 Windows 1, /R a8 AITENHLR 8 AE 4[] S5 A PRI 4 o 1% 2%
AEREY, TZIhAEMEE RN WYSIWYG A IR T 40,

1) WYSIWYG Dhfk, FRiFma] LIS AL, &0, ~ T EHE
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B ccccce e rE e e O

BRAE T BN FEFTERHLRATED, MM HIRE & B T, MAE
Windows 1, f&Bh WYSIWYG hiE, A L7ERl—AFF st al LAsE
BB R AFTERX B T AHRAE T (2455, thaT LUK B/ AT EDBY AL
TEARF IR b 3 ),

(5) RIS ELIEE
SBEZHNEFZEIT 2T INEE. Windows J&i# 1T B #h 4
EIHA KL IR ZAEE THRER

Bfpor &4 R E AR RN, 20 BRFIRETIT . &
MPER, REZANBRFERZET. tikZil, Windows & H3IY]
B2 BFRET (F99), A, Windows il B4 LR F P (Y o
BRI TR Bl B k12 | ThRE.

( )
251 Zf3 il EfT ﬁ*fm BT/
gl ||| M| W
| B R R | R -
22 basens " PER, R
5 2 B ER BN BR | merenmnn
e
M99 mithshs RIS E RN
(6 ) IRAL MK ThRE R BIR EETh e

Windows H', FIZIRERAE AFRMEDIRESR LN . B (Bt R
Tt ) DAL ZAEZ JFHATIE . MATHREFMBURREDIE, BIFAR
A R GA G AT KB DIRE, (BE D ENTARE R G AR, BT

D £F 5442, SMLEE 10 T30,




{ {

o R Gl e

LA GERR 9 o B T AN S N . T JEUR A T R A AR R AR Y o ]
(middle ). #IERGEMPEMFEE—E, WHHRGERE. B
LAFIERAE RS, nl LA TRl AR aa i fE (181 9-10 ),

( )
RLFB |

l FIBDEE l

WERG | it j
RGehtt

' B 9-10 iz A RT AR FIRME R e A0 h a9 Th BE '

FX THRAE R — B 2R R 5 i, wp1a] R 0 ] LIRS 7
FHTEER SR, A, REZEGELT, a2 R A EE R
TR, R E R A AR A S

(7 ) B3R ERD A S E XK B BhigE

BN 3@ RD A ( Plug-and-Play ) #i§ (9281 1915 % 1% 4% ( Plug ) J5 32 ZI 8
A LA A (Play ) BB, BT s 8t mailE, REme A%
PR AR SNZ & IR TR T .

WA UR S AR R G — 5y, SR T RVRE (AT R AR A
HEThAE, M. BUR. TR, RARES, XEHHEHLR B &R
R AR A IRED, —RES AR R —R R, R 5 FEm
BHIRE (NIC ) ZREPEATE, wh B RAE 2 Ge38 MRS % P %

(@ NIC ( Network Interface Card ) & it J duik 4 M % (LAN) B 4% A #9358 &
A AR A MR A LAN F.
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&IKBh, KEWE B H a9 88 A& b, il % #0 & i F X CD-
ROM, Rl #RUCRE X & 3R 3

A DLL Ut R & W eh X —R %4k . X2 DLL X7
fit 5 SR A FHIZHB hnRE 14 19 APT ( BREREE ). il API, W] LAIMES
i FZ A RE RO R A

A LME R8N & 3R 1 APL B Windows #4E R AL 1HE
WRWE, XEFUERNE, 280 LSS ER 6 R AT AP

AFR, RTUHXSNARMBERS, ERENERS, L8
BV XARFF " RREH TR, RAVFEEM T "X AR
e XREN, BFRBERSGE. FEMF. MAFEFARFNLE
Ko P, EERF R GEOLMIZEREMM, MARRERSE. Ad,
BEARRRLA, B2 8 E 2l i R ORFI R R S a0 i e &
PR —E B EERX — . N, R AEA EWETIE, KA
RA AT RESLAS R RE LAY 1) B, RARME R AT E B T 2.
MR B AR & s, KFE WA LS ENBEERRE R LR —E 5

TEABHMUT, BIHACYLE, AR XAARES 2 I
REE. BMEEMAAMNAEERRGRFEIE, BARFHZBTILH
Brtsi—H THRT. A, S EERAAMRBREEFIOA, %
PR EFFARZ I K G sl (o 40 o PRV i 5 R AU A 3 AT
TR T —&, R EIHICHRESHERF, RE—TERF
M SEPRE T .



e

BHTA?

EBERFIR XS P EHE

- BERGMIER

£&: (FAETFILG?

ZEHRE: A,

& fHatlAm?

ZEH 4 : Docomo HIHHTIAR .
£E: B, EAMW B4, K
AT 2087
TEPE: YRR IRIFIAGE B TE
T, AEHEG SR, &
HREFERES.

£F: X, Ak, FHLbRES
TEXFIE ., R4 aX A LI BE K B
. BEREERSFELER? RAE
JA PR L7 A sl R 146 B 9 2 ] i
Fe HLHR e

TEPE: FIRRIE, FTLIAEE
2 1R 0 1

£ X ApmEsE, HRENTF
LA B A if, ERER
AHIERER AL Ritt, AT
UEFHLEERERER TR L.
TRPAE: BB R U

RS T .
g mm, &T%ﬁ%%@oﬁ
AMRETRFNRE, XME
S HUE AP ?
B FEN, TR
£%: BARAFIAZFREAM, B

CEEBEAREFHN. EERA

A TRERF, FHALIER.
R SCT R S A R R
FFRIZEH .

TERE: XHRW, X G
HEER.

2F: (AW |MEEER)
T, Rlid iApp 47

TEPE: fd! Al dEd e
A LAEFHLAR Bk T

£F: (ArkAM, Bk Bt

A FE -G ) iApp # i LA & iMode

i i, #FJ2 Internet A9 i, App 15
J& Application, &N FH.
TERE: AR

d l | l ] | httL ://b Iogl sina. colx . cn/pdeOﬂ |



\
2% 5. RIMNBRESBI
B, HEFaLUREEER
ARG HERAE R GEFNL o
TERE: BIERGMNA?
- 2% iApp TH B RPUE, —
AR R A R T B LA T AE
S %W 0 e AN R 7 V)
- TifE. BRSCFHIE R ZhEER?
TEPE: 777
ZE: PRFEARFRIE, HRTF
AEHFLN AR, AR A R
o hie B B SCF- R B S RETE
{EA i RARRIR, SHEIE?
: TEPE: REZBEAKR—F
1__%%:%%%@?%%Aﬁ.%—#
9! BIBAERIFERYDOGE, TR ANR
L*‘ﬁﬁﬁ—¢ﬁﬁﬂ§$ﬁﬁﬁ,ﬁm
BT EIXTE, B A TR AT LA
JIA i R [R] D B 4 G R R AU
. —MSLRIRRT, XERFERR A
PRVER G, AR LI 3 i 5
T WA R, RN
| TR B AL T R
HRIT 7
T & X, ERWL! FPEE
P e EERER G, HE DU

RRRHE, RATHERERS
2 R I % e B F AL L BT LA
T, WeREHE, MAMHEAT.
A BAERFRAZHEN .

LEPRE: B, AR, XAA

g&: Mo, LR AEIERR
W—TF. fEismh, BERAE
o R EAE R GG . Windows |
HIGENE ., Windows it 2 #21FE £ 40,
Ja T R b SCF A B Bl
MR .
F R4 : Windows il FIAFAERE |
iZsalo i (-
& A Windows FIFFHFA
WHIRLH, IFARARMERGA L,
TEPE: W

EF: B4k, HHA TG
TEHRE: ZAZIE, = e

IR T
|

[ 1 | |

|
|

e



http://blog.sina.com.cn/pdf2017



1

e

e
=

oM
I

LI
‘ )_Q%ﬁ L

N

A
(‘A

s

&

¢

-

¢ r
.

C

v

e

FERIESCRT, EFRNERE TEMEBKRARFIE,

FRBMIESH, RREDENZERSRAMTA?
CHiE SRR RA A BT AT 42
At AR AL HIE SRR B A XRA A7
CHRESHRXGRYT RE, BERMTARNK?
CHRESEFPHREXIENZTA?
ICHRESHBFEES, REMMERLTERN?

A



BAR? BREANA—LABEAHLBRERER? TE
REEMERNBY, FARSE,

1
2
3
4. .asm
B
6

- MRS IEENSESH
. BREFRENREIE Mt EEAEIZES

IC4wiE 5 2l A BHE AR IR TR R/

i I SR A T E R TIC i

W RIS, 15 EAMTAT AR AR A

.asm #& assembler (VL4i#as ) HIBES

TE S mAEE S IRCHS T, BI(EHE 4 MEARTE S i 2 78l
f, wEEthafrBE ChERILEREE, REELILRHES
IR E, ISTEET .

6. FEILHIET T, EdBIES, ATLSCBURIA AR 3.
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--------------------------------------

EZEFEMREE IR CESFTHRRABMICE
. EERRBHRE, XMENHRAER, B8CIE
EMEMIEFEERALCHES, ARMNXENFTHITAE, EIHR,
EEMNEFHNESITIHE TRZ T

HEZMNEEBERFEANTHEGRENR, EXENETFE
7, EiN&3 CPUBBETHAMRBIMICHEESN—N—XR, iC
HFESHERBHRESNARERCHRBHHGS. i push/pop L
B A s m T A

EFENEEES, SAARNE—THIBPEEMNL/EENTE,
BARERBEFINEAFTAE, EARMRFE, RITENT Pentium
% x86 &% CPU AMILHIES, REIANKAERAIEELHAE
) Borland C++., AEZEMABFHILEMET S TARD, BARG O
ET%,

ooooooooooooooooooooooooooooooooooooooooooooooooo

W01 CEESRAMREE——NN

T ARBLFATHEA B A TR FIET D, ERHETHELLZR
22, IHH L CPU REEHM RS TH RA AT (WEHES ) BIF.
H CiER%mE MEANY, HEEdE A NRFESRRITE, FiA
Ho AL

i ARG 2, ATLAT R R AR LA R ROk
iy, B2, WREHATHFAMAEEE RIS, REFEIBEND .
AN LR X S BB R S B R 7 35, B R A KA 5 Bk, (A
SR T AR B, BB S AMACTH R, W R K I



MBS, 0, 1EmEiE B4 A b0 L add (addition
MRS ). TEHEEFHAMARIE SN E cmp ( compare (IS ) %, X
BHEER AR, FHCAFNREESHRAILHES. XH, &
WEFILHES RS EARS, ST THEFNARR T, B
EEAMAT WIS, ZFR—HH0,

A, BMERMICHES RS RN, RZQunmEEgmA
AR A REIE1T. SRR TAEMRFFRONIC RS, Fifux —AbrA
SRR TER IR AT R e A M AR X AN ThRE T T, I 4 5% 0
AR R

FC SR S RS, MAMAC R ——xtR iy, B, &
i ACHE AL AT LR SR e e I 8 = B IRACHS . 5 1% T BE A 0 ik
P RICRmARR, WX — A A B 778 BT (1€ 10-1).

( i | A
- CHRESHRRE AT
mov dword ptr [ebp-4],7Bh - €7 45 FC 7B 00 00 00
i mov dword ptr [ebp-8],1C8h CH C7 45 F8 C8 01 00 00
~mov  eax,dword ptr [ebp-4] == 8B 45 FC
~add  eax,dword ptr [ebp-8] 03 45 F8
P L% 99
 sub eax,edx , | 2B C2
sar eax,1 A D1 F8
h@;ﬁwgﬁﬁm [ebp-0Ch] , eax 89 45 F4

B 101 CHRESHERBIMEMRBRE——IFTEE

Wi CIEF ME IR, HiF/E Bl E CPU HIiY
AARES, WK BGC AR IS, WA IR ENC 4iE = R, I3
HAR#TRE, A, ACHERN CiE=F BRICIA R &, W
BHSICHEAME. SORE N, CifH R R A AR AR ——X R
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i, SRR EE B G a R R AR A TTRER .

[l 102 EidamEEmHLHESMIERT

B TR A st AR AT AL SiX — Jr i db, @l Hoth 77 Ko T L3R
WL GwiE = MRS, K Cif S wmixar, #alLHEFIA CiER
B R IR A U A = IR, A RASBACRS . A ATZIRE,
AT LAXE C i 5 B ISR AL Sih 5 B R SRt AT LR oS . EHE
FEMRRR S, EHAMMERZIZEE. Borland C++ 1, il R
AREEEIR AR E ©-S”, BUAT LUA B 4 S AIRICES T KEWATLL
P —T o

H Windows IC FASE XA GRS WACFSEH 10-1 FiRid C
EE TS, HH A4 0 Sampled.c HIFRAF. CiEE BT R
S, E " A FR, AT R R 58 A R RE 2 R
AddNum B4 " I AddNum BRECH MyFune BRECHILAD. WA
AAEIFETRAGHE " #) main RIS RS T B4R Tk
SEATH. KFRTALEH R T RIES — R,

REBHL 101 BANERLEHIKR CIBSHIRERT

// EEBNSHEZFOK E L
int AddNum(int a, int b)

@ il it AT TIAT AT 5 RA AL 5 XAR A “ROL%” &R “R4it", Ltk
A CEE AL, W AR AR A, A AR SR ML 4 oA A
FOU A BUIL % BB Y%

@ AddNum @HAUGE S HASYALG MWL R, EERGHE P, LA EK
AREGEN, AT LA DI R G IE], X BAREE R T XA e R,

@) AT LiEATHAEF P, main &4l TRAFETREEE, @A
Windows L iz 4764425, WinMain & #c4i T 42 FiE 472415 K, 42515
AR T LARA “Ne b8,



camTRERSRESR) | ) ) ) U ) U )

return a + b;

}

// AR AdaNum & 6 B £Y
void MyFunc ()

{
int e;
c = AddNum(123, 456);

H1 Windows FRIASERS Shar SR, E4ATH R | 25E 5 Sampled.c
PREFH SO 5, % AT I A 4 3 7% F Enter #2. bee32 22 o)
Borland C++ ZRiFa§H0a 4. “-c” ISR, (WHATHFm A TiE
7, oS IR A UL A = TR,

bcec32 -c -S Sample4.c

ERgmiERI 45, a1 B & T &4 —1% 4 Sampled.asm H){C 5w
R R, ICHESFEXHMY RE, @A “asm” XFx, TEH
LI E FHICEANRE—T Sampled.asm HIHZE. ATLILH, CiEF
A TR AL B B i & TR 238 LB R i, Tiax to A3 ATx
PIAE AT OB 4RI T 4T i Bbt . TERICSniE = RS, 25 ()
UG RERE. BT CIEs IR T ER, Bt T LA E Xt
Sample4.asm FATICARIFRE L H A AT T (AAFDE S 10-2),

@ HifAREMALHELITFMER (XK ). EFSRFHFTHCES
8 R AFBEAT SR E Ry, Z AT ARG B KL ST B K, AT AR BHESL
F2EHEWMAK, YW A RN, REAGLRTHFY CD” BB
EE—AEREK, RemEEERkEHAF, BRTRERT, Flde,
o R 4% \Test 45 52 4 L a7 B F 6935, R HHrA CD\Test K /5 4& T = £ 4L B
T, CD & Change Dirctory #9884k,

Q@ 442 Ide $A BARIAL AR | ATHITFH, #HFAEF 8 &,
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REBFL

_TEXT
_TEXT
_DATA
_DATA
_BSS
_BSS

DGROUP

_TEXT

102 HEBERMLCHEESHERD (BT LMK, EEBSERMAE
Rt CEHERE )

segment dword public use32 'CODE'

ends

segment dword public use32 'DATA'

ends

segment dword public use32 'BSS'

ends

group _BSs, _DATA

segment dword public use32 'CODE'

_AddNum proc near

i
i

i

int AddNum(int =z, int b)

push ebp
mov ebp, esp

return a + b;

mov eax,dword ptr [ebp+8]
add eax,dword ptr [ebp+12]
iy
pop ebp
ret
_AddNum endp

_MyFunc proc near

i
i

;

void MyFunc()
push ebp

mov ebp, esp

int c;
c = AddNum (123, 456);

push 456
push 123
‘call _AddNum
add esp, 8



e A e N IS L e e

}

pPop ebp
ret
_MyFunc endp
_TEXT ends
end

Wl 03 FammusmrBnHnEs

F—REINCHE S AL AT R SRR B A Lo xE, A kbr
LR, M HZAS KR T L CIBEFRER A, K TEFHEIL
ik E RS WIERT, EFREAREASOVHEGT, LRIk E—
TFEILEA,

ICHRES IRACHS, 2 h R A S A HE 4 (V5 IR R
) FE AL gnas e AR . PhHE 4 T ST IR P i & S A
FER ARG Gt CFERRRIT ). A this 24 5 R kL A
HACRD Y, X R A THEACRS 8 10-2 BB DhTE A8 i, nft
3% B 10-3 7K.

REiEL 103 MRBDFL 102 PiFHNHIELHS (REBFRHES)

TEXT segment dword public use32 'CODE'
TEXT ends

DATA segment dword public use32 'DATA'
DATA ends

BSS segment dword public use32 'BSS'
_BSS ends

DGROUP group _BSS, DATA

I

_TEXT segment dword public use32 'CODE'

_AddNum proc near
_AddNum endp
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_MyFunc proc near
_MyFunc endp

_TEXT ends
end

Hi P54 segment Fil ends I RHORESY, 224 H BRI 9 4
SRS RN F— BT s, FovRex . BE Lk
i% segment EA K" (8. 7ERFH, BoE L8R R a2 FEdE
SRFIEA RIS, —MRIT 2B SR

BATSE TGO E, LT 314550 _TEXT, DATA, BSS
(9B E L. TEXT 254 MEE X, DATA Z#HA Gk (APEE)
AR A BLE 3L, _BSS & i AR ML A B A B e o 2T iR EL
E LI 2R B0 43 75 42 Borland C++ AYRLAE, J2H Borland C++ Y%
e HEh B, RIAR I BOE LRECE T AL T _TEXT, _DATA,
_BSS, CREMHIR T ATEAOESEE. group X—PhHE 4, FARMEIND
_BSS il _DATA iX B4~ B e SIS k45 DGROUP (940, b4k, tRAn

HERYPIFFZS A AR P IB AT AR, X — B AAESH 8 RPN 4.

[l &2 AddNum f1 _MyFun ) TEXT segment 1 TEXT ends, #*
/5 _AddNum fl_MyFunc 2@ T TEXT X—BE XY, Fik, BMfdi7e
A e A B RRARE R, ZdmFSHEILHRE, Lo
WLBEE U o3 R S A AR

_AddNum proc fll _AddNum endp [ & % i 4>, LA K MyFunc

D fk L (segment) A M KR53 F XA CHREMES, LhiEZH
segment 44 45 4 o B LA, ends A AR T EE LRI K R, BT
LA — Ak Yty A2 1)

2 group 4% & A A5 IRAHDG P R ) 69 B AR A IARILAL - o S —A



proc 1 MyFunc endp [l #& 3 ) # 7+, 4 5 % /R AddNum 5 % 1
MyFunc R (B9 E . IR ERB BRI E FRIL (), &
Borland C++ HIMLE . 1 Cifi 5 45 #9 AddNum eREL, TEARZLL
_AddNum X~ Z PR EERY . Th4E4 proc fil endp FEIEEAYFR 4, £
AHEIEHE ( procedure ) (9E[H . fEILHIETH, XML T CIEFH
SRECTE 2R it 2

ARER) end hfE%, Fmm R IERBMAR, 2T HMAhiES
MAEKER, REATHORARR, FAZENFEERNIFAZA
CHERRRERT . REATERILEICHE S RRBRESE T,

[l 04 CHESWHITFER “BIED + BER
EILHIES ], 1 fTERN CPU BI— 84, LB S84 1E
WL R ARIERD + RIEM | (TEE DA RS R A B R 4 ).

BAEMRRHZIELTME, BIEBERRNRIESXNER, BIEMHM
BAER P I E—RiERE, BR— 13RS R, H#IEM 2D,
BEBUH Y Tl fln, AICHIES KoM “Give me money” X4
WARA &, Give SR IRIEID, me Fl money BURIRIERL. ILHIES
PAEEZMRMEBER T, ZRAESHENSEIFE, & Give me,
money iXFf,

REASf (T O A HRERD , i1 CPU MRPEHE R, R 10-1 X

A B 10-2 BN BRAETS A D REHEAT T 83, RFTLUE T
X LEHR L 32 i x86 FF CPU HIMRIERS . RIERUPISE TH 484 |

@ EICLHEZS P, EMTF mov ZAMIELSHA “IR1EHD” (opcode), A5
A3 50 N A R F 4 BARA “$4E4" (operand ), #k 4% 3 & CPU T
VA FLHE MRATIE AT 69 = 4 69 3R AE AL Ao 3 AR 2L, R AAKAD,
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WTFHLE . FEEE. 7E3R 10-1 4, RAERCER A Fl B ERmEY,
#1011 RIBFL 10-2 hAZIRIRIERDRITIEE

BRIERD BIER I B
mov A, B £ B FIEmLS A
and A, B £ AE B RfEIRN, FRERBE A
push A £ A HEFEERTS
pop A MR E, FEERS A
call A AR A
ret x A0 IR B B R E AR AR

A AR IR NG A BEIETT. PAE P AE 6 E 1 A AR5 Y
&4 MEHE., BIFzfrht, CPU S MWNFFPItf S R, Re
BB HAEEAE CPU INERAY AT fr o TPt i T 4b 28 (1 10-2),

f CPU ATF )

8 -i‘,

B 102 CPUfHTFEHER



CO TR (G o)

S AR I OO0 D o

FAEeE CPU PTG X IR, Aid, FHESIHEAULEA TEES
A MBI TIRE, hAERINGE. x86 £F CPU M A 1EarA £ Ef%
A EIME 102 FiR, T4 HIE S MR E 4
B NAE T AR X U F AL 4 5 R X 439 CPU Y 27 1755
7 eax M ebx XS A FRKX A, BLSh, CPU IS4 F2F 5 Bk
IR T, I, Tz g RiE U R SR EH
tr MARE R G & AN A 748 55, Sl BT RS iR P %t

TTHAE.
#102 x86 %3] CPU T EHES
HrrEe’ & W TEEE

eax RIS 7R proi- |
ebx HitFFE HFiEM At
ecx TS FRE THEBERRE
edx IR HES FiEEE
esi REN 7R FEEIRRIERA M b HE
edi SEoe-Sile=¥ca 3 FiEEUR R X BARmI R TRt
ebp ¥ RENUISH T TR FESIRFEREE S ATt
esp b2t ea itk &S AL EER R Atk

O 2102 PAFHFAB ARS8 AFOFAR 4. £% 15+ L1
9l e F AR LML —MR k. BAEALRE, Hlde, x86 694 R4y
HEABHASTE I EPABOARFAHE.

@ x86 %7 3242 CPUMFHE L4kP, FE#MFT —AFFe, #ld eax,
ebx, ecx, edx ¥, X2 B # 16 12 CPU 89 F 4 & & #k 2 ax. bx. cx. dx
. 321 CPUFH/ B LikPihe, Y K (extended) 89 F L, KATL
TOLA A 324 F A BHIK 1612, MR EREHRTOFAS LT k0
FAFe FALIPT,

@ http://blog.sina.com.cn/pdf2017



105 BEAMmov 1S

$6 4 rp B (o P S X 5 A7 4% AU A AR AT R A7 6 B0 mov 48 <.
mov &4 BT RIERL, 435I AR E B A FE AR AN IR #R4E
Boh T LR E AR . WAL R (MbnTe stk vt ), AR ES
([]) Bk A XN, WREE T RAMNIES BHERNAR,
SRR L EBATAE SR, WRARE TR S HERNNE, TS
WA (U £ W R O NS, SRR R 2 X2 A A S o I B (LA AT
EERME, T RMIERADRE — T ABEE 10-2 R 2K mov 18
ZHkars

mov ebp, esp

mov eax,dword ptr [ebp+8]

mov ebp,esp 1, esp AF1F i P IE B ELIEAFAEAE T ebp A7 7 4R P
esp FAFarM{EZ 100 i ebp ZFAFARI(E UL /2 100, TM7E mov eax,dword
ptr [ebp+8] HITEHL T, ebp FF A7 A AUME N 8 J5 15 2 A E B RN NTF
Sk, G ebp FAFAFIU(EAE 100 (i, AB24 eax A f7an T AFARHALR
100 + 8 = 108 Hiht A %dE . dword ptr ( double word pointer ) &7 A2 M
F8E AT ok 2 4 T AR . 10Xk, AR TEIL IG5 fR
VERCHTFIA dword ptr X FEAIEHIE .

. 10.6 ¥T#i# 1T push # pop

i ATiE, Z7ENAF WG 2 Bl — A FR ok iR i BOHE 25 8], AR
(stack ) A “THRMERINL” MER. SUNZ AT RRI0EE, B
TEfEEE R MNAF T E (KA LSS ) Z e 2 /N btk 4
5) BRI R B E R AR T (P 10-3) /Y,



pushi&<$ 17 fi pops <t
BB £ €7:3:0) 1152
AL AE A 3
T RAE A=
push pop
L BN pimese
espEFHRIET EED
H) A A7k ¥ i
ExEr)
b3
! !
(S a:ubils e v #

' 10-3 #epytERy '

BIEAEA G BRI Y X5, B R%E SUZ5E i push 154 Fl pop 464
HATEAE A AL . AP AE AR FR ) CARR”, IRkt L
WA AR, 32 1 x86 R CPU Hfr, #4171 K push 5 pop, B
ATALEE 32 3 (4 45 ) HBE

push $§4-F1 pop 84t R —MEMEEL. 2R EEERRIVE “push
4K pop MRAFA", MWiATEEAGE “XWE— Atk 2 5 79 N 17
PEAT push B pop” o BXAEE A, ARV TS M AE L R esp A AT
% (RR48%T ) HEATEPRAY . push §5 4 Fl pop 1§ 212 17)5 , esp A A7 av )
{64 F shib AT 5B ( push #8442 -4, pop i & +4), AR G
A LEREE N L T,

AR 10-2 T2k 3 T push 152 H1 pop $64. push $54i21T
J&, BRAERCh IR 2 I A0 A 3h push ARR, pop 84 iE1TIR, WA
TERBAERR P (0 (B 323 Bl pop B4R & ROBRVERCh Ak, REANSE 4 Fep R
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NBEAREE, X Fh B4R B9 7 6% 0 #% & LIFO ( Last In First Out)
Vi

[l 07 BFAAHNS

R T iX 4%, ZHIRMATHEFERLSAES R ES T
PESERL T o AEFRATAR BB — FAUE . 102 M. B, RO
MyFunc FRE0E ] AddNum sRAL BT 4008 5 500 FF G, SRX ek i A
HLHIHEA TR . eRAOE A RAR R AE RER 7 & . HEARIE 5 10-2 P Y
CiEH RIS bR, REEASTEMER, XEHCHES MIRA
ik RS B 10-4 B, X iR MyFunc BRERIALEEN 2

RIBHES 104 FEHARAGHCHISRE

_MyFunc proc near

push ebp ; 4% ebp FFROEFNMEP (1)
ebp, esp ; 14;’r ebp ##%SH’J{E#A S %}ﬁas = [0
ush 4:55’; R e -[3)

Rl A oop BHE
; &R MyFunc R¥, BOEFHHE ———— (8)

éndp

(1), (2), (7), (8) MAHERT CiIEFPAMEL, ®Ki1&
16 J5 T s AddNum R ECLE B P9 280 E AT U0, 3k B A BB K A 6 i
—TF(3) ~ (6) &5, XX 1R BORFHHLEH Z LT,

(3) 1 (4) Fm a1 % 4 AddNum pF 50 2 80 i push A
t. 16 CiEF MR T, MARICA N K AddNum (123, 456), {H
D fd@MN O LIeH 55 ebp AEANFBEG (KK L 10-4 (1)), fdhdk

o B (RAFL 104 (7)), XA CEZTHIFBHHE, THMHZ
H T WA BN ATE ebp F 4B R KL AT,




CHOEPEE S T 3 5 3 N

sETRERGRESR

BRI 24 B8 456, 123 X BERG I, st 27 F J5 i 60 5UE e A
o XECIEBFHME. (5) 1 call 1§45, LRFIHRBIE R T H1F
P e 2 19 AddNum sREUTER N A AEAL . FEICgwiE S, RE
FR R R BRER N AF bk, AddNum PREALEESEEEfS, RRIF AR
WEIR B 55 (6) X—1T. call i§4E1T/E, call KT —17
((6) X—1T) BINFFHbhE (I8 FH pR & e B Ja B0k [l ) A Fr bttt ) 23 E 30
M push Atk. Z{HZ7E AddNum pREAE B A9 fi J5 i 3 ret $6 4 pop i
B, RERFRERSRRER (6)X—17.

(6) o AR TEAEII TS5 (456 A 123 ) HATHIERALHE,
FURTES S SRBIAOTE IR TR, AR AR i (P IK pop 84t AT AL
B, AR esp 400N 8 MU HARCR (L0 1 IREIAT ), Xkt
B AR, BEA AR 4 71, Rk, e Tkt
PRI esp ZAAEARFNE 4 B9 2 £% 8, wEATLLARIRLZTTHIX pop fiv 2[RI Ff
MR, BARNTEHAEAR PR LRk E , (B HEHE esp FEavII(E
S R R R st R TR A AR O B, B AR S TR T

AT E 2423, push $54Fl pop $54 4470 1A 4 5715 R 50X K dfs
AT ARRAN AR A PR, uH, AddNum B 50 A AR G AR R4S
AR NP 10-4 ff7R . KNS 4 FATHY 123 F 456 X LELAETEAFRERT
AT 4 FARRR X R,

RIS 10-1 o) CiFF A H, A— PR ZE
FEfE AddNum pRECAR IE, eI 4niA = BRI T, IR 5E
LR AT, R R R S A A R e . R ThBE RSN
PRAEA AR |- PR TR SL BN, H R RS A TR P T
B, OO/ FEARISTE S 10-1 1, i TAFEAEE AddNum pREGR 7]
AR o 7E/G TIRA WA B, BFULGFRR SN %A
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X7, #Emi A A S Z X I i S Y. IR IE R
10-1 BfCREEE, REiZe Bl %4 W8004 Sampled.c 11: '’ AR E A HE
{diF ( BR% MyFunc )" XEERYE R TH B

(
(a) AddNumEEOB B #E]

FKiEAHZE

128 B i ) A fF itk
123
456
ebpFFEME

(e) MAddNumMiBREI/E (f) MyFuncek a5

P,

FiEAMRE

123
456
ebpZFrastifE

REAHZE

]

T |
e |
-

-1 W

o

o)
sy

[ 108 @BA LI
Rk, IHRATESHIT AddNum SR BARTSE4, KB —TF
SHAHL . B AR AU (RS8R 10-5),

KEHR 105 HYAEPAIALE

B 10-4 AddNum SE#iE AT ERERSEW

_AddNum proc near
push  ebp 41)
mov ebp, esp {2)
mov eax,dword ptr [ebp+8] ——-———{3)
add eax,dword ptr [ebp+12] —— 4 )
pop ebp 45)
ret t6)

_AddNum endp



ebp FFFARHIETE (1) FAR, 76 (5) hilitk. XFERAHTIE
PR AR FAEI Y ebp FAFARIONE, W 2R BOE FIRTAPIRES . TEEA
PRECAE R T, TCRkHhSE ebp A F& MEI T 27y, (B FeRZN
Rtz ) ebp FFAFAR, FTLUBLE RHZ R Tk, CPUHIA M
A A R IRW A . 7ERRBORIRT, IR FIRA nTREC 2/ ebp
A o NI, TERBON A M A7 A7 &, B i o] 1) o 208
HTAPRAS . i, FATT ZH R R FERR T, AR5 e Rkt
HISERRZ AR, GEHGR R B EOR AR .

(2) PG ST BEAR I Y esp FF f7 A B (EIR{EF] T ebp FF f7 48
o XREDY, 7E mov ISP IESHKSE, BARIFIEE esp 7
iy, e, SRR T AEHED esp, MR ebp FFRRHKE
BN,

(3) 2 [ebp+8] fE P AFRERNEE | H2H 123, JPR B F
eax Z AR ARXHE, I pop 84, WATLISHRMAE . Tz
FrEAMZ A1 3L FE T eax FfaR, 2N eax FFAHEMTTER
) I AF 4% o

At (4) 19 add 184, 42480 eax 277 RS HOME [R5 2 4SS Hokhn
J5 25 R AFAETE eax T A7ERR . [ebp+12] S RIE 5 2 1S K 456
M. 76 CIBH S, sREAYIR FHELAGE T eax FFAFAFIR A, Xt EHL
SEo i, Hlebp AAFERARAIR, eax FFFAFA0EA FEFEEIFLAR
Ao B, AT TREMYAGHM, KU EABERR T “EE
HSHRBEIKELR, BRERETFFRFERN" X—H.

(6) W ret 1642175, PREGR [ B A9 b A7 hE 25 A 3h AR,

P, TR AR 2 kG R 1] B GRS T B 10-4 19 (6) ( Call _AddNum
R —47 ) XA, AddNum eRECA CFIHE O AR SRk, whanl&
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10-5 Ff /o #5  10-4 A 10-5 4% B8 (a) (b) (c) (d) (e) (£) AR
FFRE M, REEALERGOREENRSBERET. BT (a)
RASE AL FRBE A 3] AddNum pREL, [EUIE (a) F1(b) ZRIFER. [FH,
fE (d) RZSE, AbHBEES TR, Eik (d) f(e) 2R, 7
(f) RASBFNEAT TIEFRALEE, AR R (LA sk, R — B AFAETE
esp A frae 1.

g )
(b) BEHAD (c) ZE A= (d) &ML D
KEAHEIE
RAEA B8 sEmaEE
ebp
EEE bR (I EE B bR | B
123 123 123
456 456 486
ebpFH ML ebpFHFEMIE ebpB A

' B 10-5 AddNum %P ERRIE AR AR TR 1L '

. 109 WBLHERER/REEANAFZME

PERTICAES G, % TFREEABIARTENFLRY. CEFT,
TERBUNTEE LK) RN ERER, TF RN E LN RN E
MEE. 2RZ R LSRR, i mis i QA
SOZAE R RN TS, N, 7€ MyFuncA pRECRERSE IR i X
A Sy A G i MyFuneB eREGIEAT S0 . S00HIR, QR
PR BN S I 42 R 78 i, MyFuncA R BCRI MyFuncB B6 306 1] L 5




fEckR U D SRR g

M. T, SLRITESIC S S ORRE, R —TF2RE R
WAERIRR.

FURSIE B 10-6 1Y C i 5 IEARES g L T HItRfk (I8 THIGR(E )
1 al~a5 X S A2, UKREAGEK A BREGRE) /1
b1~b5 X 5 2JaER, HAINEE LT cl~cl0 X 10 MM, H
MG ERBTE. BFOAREE 28500 EE, XBEEELE
AT MRFER.

REBFL 106 ERLBEENEHNERY CIEFERS
/] EXBB AN ERER ‘

int al 1
int a2 27
int a3 3;
int a4 4,
int as
// EX&’E%M“‘HCH’J%EI!
int bl, b2, b3, b4, b5;

oo

/] EXEE
void MyFunc ()
{
/] RXmHER
int el; ¢2, e3, c4, c5, c6, c7; cB, c9, c10;

[/ SEBERME
A=y
c2 27
c3 i
c4 4;
c5 &
c6 6;
c7 T
c8 8;
c9 9
cl0 = 10;

// EERERNERSSETR
al (=h ]
a2 c2;
a3 (e

oo
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a4 = c4;
o= Sl
bl =\E6;
b2 = c7;
b3 = c8;
b4 = c9;
bs = c10;

KA IS 10-6 AL HiES IRRINE, 4R infCiE s
10-7 fifm. X R T A, RATER T — L HwiE S RIS,
A T —F B XECEIT, MBR T HER. X FAER 10-7
HAICHRIE S MRS, HSHE 103,

RIBFL 107 REBFL 10-6 HIRMICHESENER

_DATA segment dword public use32 'DATA'

_al label dword {a)
dd 1 (5)
_az2 label  dword
dd 2
_a3 label  dworxd (1)
dd 3
_a4 label dword
dd 4
_a5  label dword
dd 5
_DATA ends

_BSSs segment dword public use32 'BSS'
_bl label dword

db 4 dup(?) (6)
_b2 label dword
db 4 dup(?)
_b3  label dword (2)
db 4 dup(?)
_ba label  dword
db 4 dup(?)
_bs label dword
db 4 dup(?)
_BSS ends



_TEXT segment dword public use32 'CODE'

_MyFunc

push
mov
add
push
push
mov
mov
mov
mov
mov
mov
mov
mov
mov
mov
mov:
mov
mov
mov
mov
mov:
mov
mov
mov
mov
mov
mov
mov
mov
mov
pop
pop
mov
pop
ret

_MyFunc

_TEXT

ends

[

proc near
ebp
ebp, esp 11)
esp, -20 {10 )
ebx
esi
eax, 1
edx, 2 l
ecx, 3 8
ebx, 4 ’
esi,5
dword ptr [ebp-4],6
dword ptr [ebp-8],7 ]
dword ptr [ebp-12],8 (9
dword ptr [ebp-16],9
dword ptr [ebp-20],10
dword ptr [_al],eax
dword ptr [_a2],edx
dword ptr [_a3],ecx
dword ptr [_a4],ebx
dword ptr [_a5],esi
eax,dword ptr [ebp-4]
dword ptr [_bl],eax
edx,dword ptr [ebp-8]
dword ptr [_b2],edx
ecx,dword ptr [ebp-12]
dword ptr [_b3],ecx
eax,dword ptr [ebp-16]
dword ptr [_b4],eax
edx,dword ptr [ebp-20]
dword ptr [_b5],edx
esi
ebx
esp, ebp {(12)
ebp

endp

#10-3 B2 10-7, 109, 10-12, 10-14 hHBIMCRIESIESHDEE
RIS I gE

1BIER
~add
call

AB
A

£ A B{EF B i9{EHRIN, FHESERFAA
AR B A
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(%)

B AER BIEK I BE
cmp AB %t Al B B9E# TR, RERSBHTFARSFFRD
inc A A B5{En 1
ige g  FMomp GLHEEER. REIREST
il &R Momp HLAEER. RERIRET
jle FEZ  Memp HLAAER. BRERIRES
jmp wEE  BIENEEMMREREERES
mov AB & B B{ERIES A

pop A MERIEBUH BUEFHFA A F
push A £ A BEFAESP
ret x ¥ 4hIEiR B 23 R

xor AB AFl B MIALHITRILLE, FRERFAAS

EWMAEFER S B OIRE, WiFEINERF, SWARRIZN
BE U4, Wt i 2 )mE s, 2B~ 10-7 59 (1) ARFERE
BENZ R _DATA BGE b, A Mkr 2R E, 2% (2) Ik
WL a3k _BSS MBUE P, 84 MSR (3) IRFEBHC S BI4
TEXT HBE b X B E U 2 FRJ& B Borland C++ (4 FH LS OR
HRIEH _ﬁATA segment fll DATA ends, BSS segment #1 BSS ends.
_TEXT segment fl _TEXT ends, iX26&fEFRme&BE GEFRIHTES .

HIERATRF — T _DATA BiE LN . (4) H1(1H _al label
dword & X T _al IXM5% . FREFIRAYEHIN FBUE SGR IR (L E F L
#. HT _al /£ _DATA BjE L IF kAL &, B LAAHR 7 &2 0, _al
A T2 RE i al . Gaid ) i) ek 204 AR 4 23 BEFn— 4~ T R4k
(), ikth/E Borland C++ MFLE . (5) HAY dd 1 F8M02, HIFHEC T
4 FAMNFFZER]), FEiE% 1 X916 {E. dd ( define double word ) #
AN PN O 2 0 35 Gk (word ), il 2 4 #0519 B



e A e N e T e

Borland C++ 1, T int KR E L 4 775, EUILICHAFHIE int al
=1, BT _al label dword 1 dd 1. [, X B L THES T2
A hk a2~a5 IR _a2~ a5, B4 ARG E 2~5 WM IETE
T 471t

BTk, iERAITRE—T _BSS BE XHINA . XHELTHYT
PR b1~b5 IFR% _bl~_b5, (6) 9 db 4 dup(?) Frm i HEH5Y
Fo 1457 AU, HEMAME (XEH?kER) WEE, db
(define byte ) FamA | MR | FHMNAFEE. i, db4 dup?)
EOLT, B 4 FWRHNESE, XBERFKEEZAEM A 4 RE
1o db 4 dup(?) B 4 MRER | FHRANFENEL, M db 4 Fm
MR RFT (=4 F35 ) BINTFESS B R AEAE (R 2 4.

7E _DATA I _BSS BYBE X, 4 Ja 7R o (1 P9 72 [ R 45 21 7
R, X— S RFELEERE TR, Fifi, WEFIIFGEISEER, rh
FRArER AT A ) 4 SR s i, X L 2 BT IR R AT TR e 4
JRE R BOE X5k T RISy, RN FE Borland C++ f, FFFIELT
A WD a1 42 SR 78 B A 4Tk (_BSS BtaE ) #R & plikE A 0 AT
st AT, SECE, WIRHRAES LM, RELNFNRET
il FBiE R 0 AT LL T .

[ 1010 GEHBRENSTERNAESE
ot 24 RIS Bk FREEE SV R B T 5 B ke
K, A R A 2 17 B AR 0, IE A AR R 3 A0
ARRE, BRACNERIR AR, (ERBULIRSE IR SU RIS,
RS B AL BB S8 T, T 7 R QL T R 2 T LA
DRt R it L RO A 25 12 28
©
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FEACHS I B 10-6 g LT 10 MREER . KRN T R ilRE
BREAMULER, BAFER. HTR cl~c10 RS, e
2 RIS A7 RS . A4 A2 A R BTt AR

TR E — TSRS # 10-7 f _TEXT BoE XMNE. (7)
Fr 2 MyFunc sRETEE . 78 MyFunc pRECTE S R AL it i e
B NAESUR, ST RE A BLAE A AR e . KRR RERIA IR
PERERY ZFAFaR R A il () N IR B BN, Al HRiFaAaiX
2N, REFGFHASNH, MEFRRSERE. HAS5AFMLL,
fifi 2 A e s ) B 2 @R 2, XHEREAT LA IR E AT AL B, R
WA R 21748, & Borland C++ 4k s MBI T4 . 1HIS
PRI LN ST RE Ry s T A 2 (U IR

R by (8) FR AR AE 28 vh 2 e R i AR B #R 43 X
(O R A i EA T 58 SURAERY, HATELS Rl AR, A&k
SAECEN TR AA X, (8) B T 45 5 AR L el~ce5 75
kP Kl 1~5 3k —4b B, eax. edx. ecx. ebx. esi J& Pentium 4§ x86
#9132 fif CPU ZFfERR A TR (ZH K 10-2), B FMFAW— 121745,
VUL iR ok R . XS OL R, A A7 A SR R Al T AR g AR
HEAE, FLA B O AR C R

x86 74 CPU Hi A A frasvh, F2IF ol LIRERYA + LA~ Horp
2N, W RAIA, B, R E R 2 r e, w45k
M AFRRAEANE T AP, JR s B 25 Wil oAk Y N A7 23
(], AR 0 A A7 2 ] A S — Rt A 1) B SORREERRY, R
TERLT 45 0 4 AT LASESE IR G B IX — s b, B0 _DATA BoE L K
_BSS B LAEMERT A RAT 2 R0, i, fEsRBOA 1AL R 7 i H
SR I A7 23 () (s, EAAZTAE pRARE DT AR SEA TR, /0, 4



SPEECEBE e

W BV REUR, BB RS HADE T .

1 (8) X—Horh, hREAL R cl~c5 RE AT, M
TFAEWEEMART . THE, BT S DRI RE c6~c10 Mg /i T
REIAFEZSTE, W (9) FiR. READ (10) 4bAY add esp,-20 F8 A2,
X ARBAEAF 0L B A esp T AEaS (BRAGE ) MO (E 808K 20 A94b2E, AT
BRI AR & c6~c10 7ERRH, BT EME 54 int ZHRAY /AL =
(479 x5=2057) Fraafzs i, (11) A9 mov ebp,esp iX —4bFH
?E%%?E%Eﬁ esp A e E A HI 5] ebp FFfF88 . ZPTLATEE (11)

— A3, JEON T AR SR AR AY (12) 3X— move esp,ebp 194t
H, TEesp T A O S B AR A, DT X B i 43 B A A 25 (1A T
Rems, XmHR P IR R AR R R T . X R AR TE IR A . E
HHFAARAEOR T, JoH 2 & W S 7E 3 725 vl A T A & it B 3h
Hk (1# 10-6 ),

4 ™

[ *emu KEEFIN
Z3{g) EEANRATFEE 2]
mov ebp,esp esp

-
J add esp,-20
% - BREX ) 20775 {-
esp=ebp
‘ = ) - - H

_
BRAEFEZE

mov esp,ebp s

B 10-6 ATRAEENRZEH RIFS B

(9) H iy 5 AT RAER A H] P A ABUE R T 5. i T2 B
WS EAT, {58 mov ebp,esp X MALHE, esp A 7 v B (H W PR 17
B T ebp A fEan P, B, i {fH [ebp - 4], [ebp - 8]. [ebp - 12].
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[ebp - 16]. [ebp - 20] ;X EEMIIE, HEAT LAY BTG /LAY 20 FHTAIERA
FEZS B 43 5 MK BE 4 B2 4 A5 as [E R (1 10-7). Biltn,
(9) #1f# mov dword ptr [ebp - 4], 6 R, MHIESEHNFS
6] (4 F 3 ( ebp AFfFaRTE /R AINLE ) FRURTERT 4 775 A3tk ( [ebp - 4])
i, TEiERE 6 1X— 4 FIRYEUR.

- )

ebp-20
| BHEmcOnpESE
 PHEEONABEE |
PR |

107 HHr P 7FZ2 81T 5 8

KFHELRZE RPN R TR — A, XBEAEET
YL, K ATREAT B A RE ], BEAAASHEAT B, A A 41N
5 10-6 HP I HIEHIZIR MY KN T S i A ) R LA D RE .
B SRASCHE AT 7 SRy AR R A A BB — AR BR A, S ik as i i b ik
UIfERL IR 8, JRIs 4R 4Rl 2 A A I A B, i BAC
Hiifi s W IRACA O A, IXFEE R, iR ARIE AR IS L !

[ 1011 BERLEBMHTNS &
R, LA TAE ST S5 S BT, F—T for IR if
KIS 4% C B S TR MR SR T2 B . (SRS 10-8 S

@ it A) A for i 6 A& if i &) R KA FARRGIH A RIS,




JRRAS R i (ERIERR RS LT 10 ABFRAY C B S BT, 1
for A, VT AT T ERAY MySub BREL. i BTG fi AL 1 i
10-8 BEMRICARIE = , SRJG OGRS T for AFRAGHRAMR K, AL
T 10-9 ff7s .

RAGER 10-8 HUTERAIER CiESHARE

// X MySub F ]
void MySub ()

{
}
// SEX MyFunc iK#

Void MyFunc ()

{

[/ TAER LA

int i;

for (i = 0; i < 10; i++ )

{
// EEHF MySub &3 10 &
MySub () ;

RIEBFE 109 HHAFE 10-8 Y for FBAIHMAMICHIESNER

xor ebx, ebx ; BeaxFHFEEBO
@4 call _MySub ; // VA Mysub tk#
inc ebx ; //ebx FTFeEHIEN 1
cmp ebx, 10 i // 18 ebx FFEHEFD 10 HTHR
J1 short @4 ; // WRNF 10 #BEEE @4

C it 5 1) for 16 M) &l L 7EE 5 T 48 @ IR PR L8R I LR 1 (i =
0). TEIRIIARELZEAE (i< 10), TEFARTHECERIERT (vt ) 3X 3 0K
HEATOEIR AL RN, SULAENE, IS0 S RIS b, I6FR R [
B84 (emp ) MBS S (1) ARSI,

@ A SRR A K EAA TSR B
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T Lk AT 4% BE ARG B 10-9 Y P 2 A I R i AT 1 EA
MyFunc si% P HBIRRARAS & HA i, 758 i HiEEL T ebx FFfFarY
WEE=E (A, for IBAIAHES i i=0; BHEARM T xor ebx,ebx X —AbHE,
xor $8 4 &% A2 5 — MR MERON A 2 — M RERGHTT XOR 25,
SRIGIEEE RAFEAE S — M RERUP . BTk BISE — MRS
MEEBERTEE R T ebx, BIHELAR BT % AH R 2 {H #7177 XOR 2%,
R, LT ebx FEMIERI 4, HREEHRO . BKH
mov 54> 1) mov ebx,0 GBI RIFEAILER, (A5 mov F8 44, xor
R MR E R, X B, iRt SR,

ebx FFFaF MEV IGIL)GE, & id call 354 18 A MySub pR %L
(_MySub ), M MySub sREGREE, W42 inc F84 % ebx AFFFan (e
fghn 1 4bFE, ZAEPEERAR ST for 1BAIY i+, ++ R MATEUE N 1 ER,

T 4789 emp 484 2 AR 3 — R E O 5 A B E R AdE
HAT TR 4 . cmp ebx,10 BEAH 4T C B F A9 i<10 X —4b B, R
JEAL ebx FFAFAF M EE R 10 47 LA, IEAIE T P IR S 45 53,
ZAFRRTE CPU MR EF AT, Ak, SREFANNE, BFELE
HESHEM ., B4, FIFREEZRFIWT RS R ?

Jbr b, IC4iE S PA Z 0BRSS 4 SR e &
AT A (R K E AT LB . BN, fs—17R 51, /& jump on
less than (/NFAUTEREBESE ) AR, gk ik, jl short @4 A9 B Ak
I, BIHEATH LR 2 AR /N WISk E) @4 XAMR%E,

@ AAR #ALBAT XOR &, EH45 R4 0. XOREJFAGMM 2, 16FF o
ERA 1, AR E A 0. #l4e, 01010101 42 01010101 #£4T XOR iz J-
W%, N A EHF S M F 14T XOR EI, B A Aoy 54
tidpAaR), B, &4 Fik2 00000000,



HAS 5 5 10-10 2 H BRARFSTE 2 10-9 Tl 418 = IR RS Y b FRIR
FEEN CEFHERE (hT CBEFPLEMH @ FAFkiinsg,
Ebx BT L4 XAMR%4 ), iR Lhrs it B —14 mi#
ik, RidFEREELREEH A for iHH AL ER 10-8 BB
HERRE, AMIEEW ILHiE 52X CPU M EFRZE THHT B H AR
MIRERFRE S, CiBF &M S ARG ART 9 R PR AR 04 2 5 4
RIS, WA, MO ARFHEEUIESXaENER T, ik, R
P75 10-10 BEE—1TH Y in=i, BEUERT i #1447 XOR 2%, JHE
SR i BT HCSRIE S MRS T R, X B
PAETE 03X —4bHE, @ xR E i FAEE T XORBHRLMT .
G =i, i ERAERT 0,

KBEL 1010 F CIBEERFTREBFE 109 HBIRF

i %= i;

L4: MySub();
i++4;
if (i < 10) goto L4;

W 1012 #HHEMHTREE

FEALRA R — F A LRSI . ARSI
RRFRAL FRAG SC T AL, (AU cmp 54 FIBREEHE &, i —
SRR T,

Bekts, 205 SO X S48 2R LB . Ak, T ARG
—, FAPRHIA—T . AR 10-11 /2, RHETE o B AARR
PRI ( MySubl BR%. MySub2 %, MySub3 p&%) 19 CiE 5 R,
HTEIMEMA, XBMEAT if i\ a0 b i K &1 R,
EOAHATAEATAL IR, FHACHDT 4 10-11 9 MyFunc bR 500 84 e i 4
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EEERBEE, SR CSE R 10-12 R,

KEFEL10-11 FHTEHSZH CIEFTRRD

// BX MySubl F
void MySubl ()

// THEfERTAhER
}

// EEX MySub2 &
void MySub2 ()

/1 FREIEfTIER
}

// X MySub3 &#
void MySub3 ()

/1 TR AR
}

// X MyFunc B3
void MyFunc ()
{

int a = 123;
// REBF AT R &L
if (a > 100)

o
}

else if (a < 50)

{
}
else

{
}

MySubl () ;

MySub2 () ;

MySub3 () ;

REFL 1012 BRADFE 10-11 ) MyFunc BEERBICRIESENER

_MyFunc proc near
push ebp;
mov ebp, esp;



mov eax, 123 ; 123 B eax FiFeEP

cmp eax, 100 ; B eax FFaEHER 100 #HITEEE
jle short @8 ; tb 100 /0BF, BEEE) @8 #5E
call _MySubl ; 1B Mysubl ¥
jmp short @11 ; Bk R @11 ARE

@8: cmp eax, 50 ; 1B eax FFEEHMER 50 TR
jge short @10 ; KT s0 B, BkEE| @10 fR7E
call _MySub2 ; A MySub2 B
jmp short @11 ; R @11 7%

@10: call _MySub3 ; A MySuba &

@11: pop ebp
ret

_MyFunc endp

RASTE R 10-12 AR T =FBkEAR 42, 702 e aRas R/ it Bk s
9 jle ( jump on less or equal ), K A} Bk # £ jge ( jump on greater or
equal ), ANELERERIICRMBRELNY jmp, TEXLBREETE L ZHTEA
FR LLER Y cmp 64, MRS AR AFAE T hRaEAF A . X B IA]
BINTER, KEAGINERFOREE—T. 8RR CiEFHENAD
MBI AR AN E MR, ARad KR NOZHGE A FRES R AR A, HAh,
DA —ATEFENE, eax Afraionl 2L E a.

BIRAH CEFSHEHRTHEE “h T ETHMEFOLH,
O SR sk A (P T A% 43 3 HY goto i)™, Aid, RIS = X — Uk
H, R YT CiEF goto IBAINY jmp 464, BLTCH: S BUE R
&2, MMER, XFRARIKTE C &S P goto iR, K
REA DLEXAEK.

[ 1013 TREFETARMHLEY

S XY C 1 BT AL 4R 7 AT O, M KR X
BB S T BRI, TE, ML RN
A AR, ESCRCHRAL T 24K bug (R L A BN
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IERATRB ARG, RIS R 10-13 REH LR counter HI{E
i) C &5 2. MyFuncl PRI MyFunc2 AL RN ZS, #REAE4
R A5 & counter HI{ETLAKF 2 %, counter *= 2 ; 8 AU SEHE counter 1%L
{aFLL 2, RIGFILEL RBIES counter R, X B, RIEEAN]
FIf g ieaE | FEM T —K MyFunc] pR¥0F1 MyFunc2 pR%L, iX
i, 2R E counter (UBUE, FRRIZERY 100 x2 x2 = 400, $Kif, Hik
BHEZ R AT RES 2 200, ZEF A2 HHIZ bug, WREA AL
IC4uE = BIRAES, st 2 vl an SR X2 e B S bRz 7 7 U T i3
TEARMER B R 9
KILEL 1013 BIEREFR—N2EEERREN CIESER

[/ EXERER

int counter = 100;

// X MyFunc1 &#
void MyFuncl ()

{
}

// FEX MyFunc2 #%
void MyFunc2 ()

{
}

counter *= 2;

counter *=2;

W AT #1013 ) counter *= 2; /M BIC i = IR RIS
ZiARL SRS B 10-14 PR . RBABRARFIEEMR, Cilm TR
" counter *= 2; X —MEA MRS, fEICHnE S AN, Wbz
frifer, T 3484 . R AR counter *=2; if, WaLA
A counter WYEUERE LI KO0 15K M 2 65, SR, SEPR E3ATHIH)

D “HAL" WA £ Y5 B CPU 03k M EAT e di, IRAID ) — AN Ak Al
b F—AEA2, BERAZUIIGH L LE—NEF P RIMIEST A S0 & 8,




5“8 counter FYEUEIEA eax Ff7a%" K eax A7 A8 HOEIE S A5 oK
B2 45" “I8 eax AFFARAYEETS A counter” ix 3 A~4bFE .

RIGFL 1014 FE/HLEEROEBEX—DHRBERCHISHERBHER

mov eax, dword ptr[_counter] ; 1§ counter HJEHEN eax FHHR
add eax,eax i 1 eax FEBOET KERKN 2 £
mov dword ptr[_counter],eax ; 1§ eax FFHIIEFA counter f

LA S, AICHEFCRNRBEET 1 17, GHEEE
AT RE D) B A R 2 (e %) o BT, fRi% MyFuncl B8 87E %
counter [%UE 100 J5, BFKFAG B ERY 2 58 200 5 A counter i,
1ET5 MyFunc2 oR 83 1 T counter f9 8 1H 100, 24 RS
counter WEUEZE K, T 200 ( & 10-8 ),

£ i
SHBAES (1) ~ (6) WABREET

i ) Y
ok 100 MyFunc2 &
e

Y- (2) #EHcounterdy¥i{a
- 100 | 200 (4) fguEHessERA
s T FR 89218

(6) BAZER

(3) BRbBERERA

S e
' E 10-8 100 x 2 x 2 R4S R/, 200 #3712 '

ST 4% bug, TR LSRRI AR C 5 S TR LAY i
A L R T B e B T A A S
Wi, TR AR EI LR, BT N AEHE MyFuncl i3

Fl MyFunc2 %, KRFUWRA T HHCHE = RS HIEELEAE
HINE .
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RAEEA FBANHLRES RRERFT. BHACIEFTFRR
GRERIE S A L ATHEAT LASE U AL B, (ERCHRIE S i A R E S
7, 2CEMBK. A, CHREFHLRERRELEN. HRREICSH
R, AT A Gt TR LA . FRR X &L AR P RO,
EVEA—RERICHES NER

TEIERATUTFE R BIEFTU . BAILGES 2ROEF R,
AR YT HUMERE RS WITETA TR ES SRR, XX
AR GOk, WARREMB T HESEFEARER, iTHTEAS
KEEH . A TR, TFER LA RES TR P, XH
HiE, fEAHL S5 ARG, SHARX, AILAES 28R
0t WA T T AL P LR A s e 5y, fBAIALAEA ©
R lnlE, ERETE S RS R P

ATEM A LA LG, (HRXE T T R P A9 S PRz AT 5
AR, ERICHE S REAMN. MRRKK2MEM CIEFMIE, &
PREX CiEH B2 FhiF 2k Bt B I i 5 —— Wik — T o JdfF
AEZ S —LE T A M R P R AT R M. 2B A Bt R il A7
Sl Al A CRTEERER T KIRIR R .

T, FAPHE 2R VO S 17 Fi A0 B b Ak 20 5 PR P ok 45
WA LTI, IR/ 4 — M SE = MR BT
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N NN R N L N 2N ™

i

s il s

{
{

BERIESCRT, ERNEEE THEMEBERARZIE,

1. ELREFP, BRAMTLESKREANBEEZHITEMNG IR
1ERY?

2. 110 RHAM%ES?

3. AKIRFISMEIGENHSTHRATA?

4. IRQ B2t AmM4EE?

5. DMA B2+ AMI%ES?

6. AKIAZIES DMA EERIMEIZ &SR STRAMTA?



Sovileiiand J00 )00 39 3390

BAR? REARRUF-LEBALT LG LMBRELER? TH
EEENBERTMIT, HARSE.

o ¢
-------------------------------------------

1. IN$ELFI OUT $54
2. Input/Output

3. 1/0 itk 1/0 A S
4. Interrupt Request

5. Direct Memory Access
6. DMA &g

1. 7£ x86 %! CPU HIRYIC S5 S, @id IN #5428 1O fi
A, OUT 8458 1/0 fth

2. FRSEFHHALENUAS B &4 A 1 28 5/ 1IC F)oh 10 %
il &2 FR N 170,

3. FTA R EHLASMNER S ER SE— 4 VO Hihk4 5 .

4. IRQ F8 1Y 2R TREC T WE K 945

5. DMA #0902, A%t CPU b, APEIR& B FITTHR L
14 3 P A R T R A5

6. ARG R FH S AL K S E A M 2 #B B A DMA T,
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) ) L Y S o) B B R A

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

“TENMREERG, RIVNENETF” XAk
EHREARRBMER? LRI, BERITENX
MEERRTAENEE (), BFTRERATLAEHART, &
AXAERENRIZR, FIHEBRS THENNAR. EARERN
FERBHERETHLESY. BITENETRINCEME, 2
#l CPU, AFIBHEIFFRILHEREMBARIBME R EAFHIET
BATIAT o M4, WARTERFFRIZFH CPU FlEAFFUSMIREHIE? &
ERMME XA B REEITHRE .

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

1.1 FAM@EHEX?

E ] C I 25 T AR RA 5 TF % 19 Windows I FiI R, KRR
b ) L W REAF A8 2. SRR R B 45 i) J2 i Windows 424X
R

Aif, Windows $24t T3 7

ok IO P A [ ol SR 1 F) 7 i
FIARERSE RN RS E
PR A AT LA 92 BORS T8 F f 4 Winows (BHERE)
fil. 7€ Windows 1, 4t H e e T
OUT?E‘%'

B APL (P 11-1), 4% API 3
SR PO B B 0 o |

SR BEA7Ai#AE DLL S,
il ik 3 AR FE —AFIH

F YT PO ) A R s 1, (0, (BB EEAE BT 1 v R AR S




CECOERBEY CEET T O

AT LA Windows API H11) TextOut BREL . TextOut (i it
B11-1 frn. fEXBRRS, #SciRA ek R IR B RE A S50
WA “WERMARMAWN X —EBNSE hde, ERADEEE TSR
FEIESE2 X AR E . FoR i AR BRI

REBBE 11-1 TextOut HEMIFEX (CIES)

BOOL TextoOut (

HDC hdc, [/ EEBERNCAE
int nXStart, /] BERFHEH x B4R
int nYStart, /] BRFHRN y L7
LPCTSTR 1pString, // 15107 B e
int cbString /! FHBNXFE

M2, (EALFE TextOut BRAXAYMNZET, Windows i I f1-4Wg? &5
KA, Windows FLAEH ] TAE A BE(F &R 2%, {0 Windows 2% B
SERAE, MR L, Windows i i%[] CPU f&i% | RE2Ed 4, WA it
R T REE

[ 12 ZE@EHRAREEINESTOUT 4L
Window F il B {40 5 Bh 9 4 A 6 4. Hoeh B (R R
B A A8 A 2 IN 1 OUT. X #e4E 4 BRI 4 & 69 By
o4,
IN 4 F1 OUT 4§ 4 K915 W 11-2 iR, iX /& Pentium 55 x86
%31 CPU FiY IN F§4F1 OUT 4541k IN $§<il i 45 7 b 15 1Y
Uit U A KO, I A E CPU B ZF 77 A . OUT #5424t

D £E% AT F 45 $ 8k, T eA4k A Windows 324549 TextOut & 4
YA APL. C 453 $24ked printf ddk, ZARAEGARTHFEFTFH$E6
Fadk, 4R printf Fdt, & KFEE W O Fedriphui h F S
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CPU ZF 8 sPAFfl i B, i th 209 s b 15 e 1

) , A - o
N | swse, B0s |
. JEaE
our| o snEs |
U I mthE

112 IN #5470 OUT 54 HIiEE

T A1EE—T o 05 M 0 BREM 4. RIS,
Wty 1 of i e S i BB S A R B A B R AR . T 2 AR I Y
i, A FR A B AL E AR S R 5 4 22 18] W AR BG I, X
SE1C, SN 1O EHIE. T HREARR, BFES EMIES R
WA AR, AL LRSS R To s HGE R . A T iRk
EAEE, 10 i aRA LT

/0 J2 Input/Output 4 5 . H/Rfe . BEFIEEEHBEAEEL
FM VO #6125 . 1O #5% &% A I B R A i A 800 B 9 77
XAPAE WO, YwH (port) MFHERZE “BH". hTFiwHs
RRAETH AL UMM 5 Z 1] AT 05 (B0 ) 3Eius o,
LA 6134 . 10 FEHl#R e N AE, wiharfras. BAKR T
i, (HEH CPU WH I ZFFF AR E DI RE LR ASIF M), CPU BN % 17
e R AT B2 AL B, T /O 5 A7 A% 00 3 22 ok I st A i
g

FESEHL VO IR IIAER) IC ', 2AZ M mH. TR iE
HHEMEIHE &, TUMSAZA VO EiH8, MR LSH 2 b



H, —A VO #EHI#RBERT LAEH — /MR 4, thal LAzH 2450 E
W&, im0 ZEE w08 H#HTX . Wm0 SWHRA 1/0 #bit.
IN 84 F1 OUT 48§ 4 £ ¥ 0 5 18 & A9 3w 0 F1 CPU Z [8] #F 17 848 1Y
NS o X RN B 9 A U SR AT E AR AR 2 —FERYIE 1
(A 11-3),

d N

CPU BFRE6I/0 (HOSxxx. yyyy)

B PR B
O

AT EREBNIO (im0 Szz2z)

A ———

113 LU0 AFRELH CPU s EIg & 2 EHKiE s

i i3 Windows A4 Hlm AR, FRATAT LAZEF S1 Bl & B #09 10
PRI RO S, [ 11-4 38 Windows H I AR 2 B SR IR EN
HIBRRR R AOREAL " “VO RS ARSI R S, i
EYWE, JEF I INOUT #rd, b LA 43 4% il 43R 53 A B 442
%, SEOUR AR HALIE T

@ VORR, AVYABMF AT EMe R (A LME CPUMEK) L,
HeGW A& ARIAFRRT, sd. RAR. ITPMFF A V0, —MAR
Eikt, mEFHEBAHBOREFEAMFFH%N V0, @F 2RIy
.

@ i kBIEELRRIFERT, Win7 BeRA P, Tldded @i— 7%
ZhRGOREFTRER., —FHE
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[ e | waER] 7% |

@ FERSIEHS

FEERE ®):
AFxE  RE , ®wos
B0 58
B 1/0 55E 03F7 - 03F7

=T NLNNNNNNNAR_(NRY

| s=ETe ([EEEE

Pl #REhaE w
| tmiaEsiE:
SE M. B

-

CEE ) Cma)

‘ B 114 EdEAERERERARNENROS ‘

[ 113 REWKAGHARHERERE

EGEFATHA IN f54 M OUT #84, kAT — A EHEH B4
Hyitse . BRI 00 F L FHL P AL B 05 3% (/N0 &
o BRSNS RN E T AL, (EHA B oAb Bl A i —Fib
P AL B, RESEHLE LR 2 A AR

H T RTCSE S 5 7 LB, X BRATRZE CIER
BACH Pl A BYICAT 7 2Ok B RIS C IR MOALHE (4% ah
fFhE ), R _asm{ #0 ) $Eikk, whnT AR TR BYEAE
Rt R, XM LSS Cifi 5 ML s = R A MR, XE,




oA F 4K Y Visual C++ SEAVE U F.

TE AT FEHLH, B RH BN 052 61H (KEM H, iy
&+ 75 %L ( Hexadecimal ) FEE ). A IN #5413 % O S i A
B, BRI 2 A E  ON, SR/5 i i%% 05/ OUT 1§
Ak BE, XA NG 8RR Sk . SRARIRERIRIE i, KB
B 2 i€ K OFF Jffih /e, BEnSafstiFik 7.

fi € A ON $E R H LA E R 1, (i E R OFF 15 H 2 H51%
LR E R 0, EARE N ON, RFHEERE R ON MALIZE N 1,
HAbARE R 0 J5 1T OR BRI, M FXEFELEM2LER 1,
PR I 3 2 A O3H 34T OR 28, 03H A 8 12 — ik il 4 ok e 7 1% 2
00000011, T RIMER 6 fiAFFEERMAE X, 0 #4T OR BHFHA
SRAEZA, EmELH 03H #47 OR 28 . {BA1i%E N OFF, HFE
FEEE OFF MR E N 0, HMAiiER | /it ANDZEEIA,
Fix BREAEAL 2 A0E R 0, EMEIEM FCH #4T AND B8, 7EiR
8%, FCH & A OFCH RiciR iy, 7ERTE N 0 BiIL4IES HHLE,
FRMELL A~F XEFERFF LA+t HECR BER EE . OFCH A
8 3 — 3k i Bk Fom 1935 2 11111100, 1 FRVEE 6 (i fAfE S BIkE
SC, 1 #EFT AND B E WA S AR, Bimt2 R OFCH # 17
ORZH (fRF5TEH 11-2),
REHL 112 FIF INOUT 354 iz 18 38 A072 FF 7 1

void main () {
// it ¥Eg
int i;

/] BISEEF

@ T¥A %% T4 Borland C++ 5.5, R LHFmA TILHE S 09 R 5if.
R R TR FAF 404 35 . B i AR AR 692 Visual C+H 6.0,
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_asm {
IN EAX, 61H
OR EAX, 03H (1)
OUT 61H, EAX

}

/1 E5—EbiE
for (i = 0; 1 < 1000000 ; i++) ; (2)

// FIBERE LR
_asm {
IN EAX, 61H

AND EAX, OFCH (3)
OUT 61H, EAX l

}

}

T AR EFA AT 2 112 HATTEAIUE . main BRI F CIER
BIFE MR ER R 7EZRET, AR _asm{ 1} BEkH
ko, ENThEA—MER for iFRHZ AR (REUEfTAL B ATEER ).

(1) o324 i #en 28 & & (4 . 1 5%, lid IN EAX,61H (Bf
IBAFAK A KNG ) $84, %0 61H FIEHEF%%] CPU f) EAX 7F
feaeh, T, it OR EAX,03H $54, ! EAX ZFFERSIIK 2 fik
F, ON, )5, it OUT 61H,EAX 154, 18 EAX 2977 2800 A4
HE 61 S, S IRIFIGLE. BR EAX FHEMAKER 32
(i, Aid g T NG g8 v 2 8 i1, FrLA RFESTT 8 14T OR iz B AN
AND ZH AT LAEHZEIT T -

(2) W R—AEE 100 FIKMZETER, EBRRT LY IRIT
Iy 2 A0 1 S 22 T R RO b — S s ] A B, PR BRAE S+ HL I
CPU iz fT sl AR R, MBI 100 7 RAYTEFR, o LTk a 52 L

(3 ) ¥ 2 2 FH of 425 il 8 0G5 2% % 35 15 L 036 4r. B 5E, @it IN
EAX,61H 84, #8340 61H MHE/A#%%] CPU () EAX ZEash, #




Tk, i#id AND EAX,0FCH 84, 48 EAX % 77 #% f911K 2 {7 1% & A
OFF, #tJ5, #id OUT 61H,EAX {54, L3774 EAX M &% 5
61 S, (EEEMSEEIEEE . REALIE 61H i O MK 2 (A A2
Wens 2R AT

wJE, ERATHACRIE R 11-2 #THIF, FHEEiT—T . XAt,
BENGERNLIZ R K T AR E . A, A-AREEENE,
HARF BARTEIHRA Windows (95, 98) FFA[LAIE# 4T, HEEX LG
i) Windows ( XP, Vista % ) WA RICEIERZITH. XEFEA, A
TP RG %4, PFER) Windows 25 11 T 7 A B 45 1 8 14 69 7 K.
RN LR FEFGL A Windows WA LifTHYiE, st&HB A 11-5
iR RER, MHEBSOASR NS E.

HRT7—NE  STRFFLERTE, NRESTHIRR

| 5=, Windows BXTHRFHEAE,

B 11-5 BFIER Windows 21 FEZEHTEY, AMHMTHIEER

W 14 SERESFHER

1IN ERE— TR 11-4, 7 “VOJERE" FiA—4 “IRQ" i
H, XfRA9{E & 0x00000006 (06 ). IRQ ( Interrupt Request ) /2 H B iF
KER. B4, IRQ EFEZARMHARWE?

IRQ AR E A EfEE TR T, BRI R FiE T
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WEHUH. ZALHIFR A RETALIR, PR AR PSR TR A
. FOAIREA hWAH, sEA T AR T BB TC I AT B O o

M AL BT R B SR P TR (R ERRF ) BITEARZ
AT, BRERRERRF (ERF) A RIFIER . XFELMAEOITELS
BESCRY RS FE A AT R R, AR S TP A B, (R
WiThREAYTE, BEAAZN %6 B SCRY AL FE SEHEA BT LASEIT i . X RERERAR
FAET . mraT i, kb A ERKOME. SIREE 2 HRIEER
[a 2] J A B SCRY AL — 4, P B P B T4 G, AbBEth AR R
B ERF gk (Bl 11-6 ),

g p

NEXH = TRF

, B8E = hUfE
B

‘Hﬁs BT AL TR R 2D T AEAL TR ST AL FHE R AE '

S it P T K S RS R A Y /O HE RS, 60T L A 3
eI CPU, S TH#ATIX Sy, MBI 0 PG R & AR F 10
Ui A HAOGR 5, G S R PRS- AT I AR P A K 4 IR
T RVERE, TRQ AbBRHYEE 06, FARAIRLEFH 06 2R B IR




BRI EHER, B, BERS KL BIOS WAt p b
44 5 ) P A AR

RN EI A Z A B & #E AT WER 91E, CPU tha . A
W, FATATLATE VO #2125 CPU HhaIin A 4 4y s BT 4 28 ) 1C Stk
frdemh, HREHISR SIS & & B 0 R E s s
% CPU, RZEXTH Wizl 28 IRl RELL A SS, Aot A T %k
EWFEMAERATLLT (B 11-7),

HE@JI@@%JX?%CPU}

pursis | ‘
e il 1 RE & 4 B hfER

PHIEKRYYS

11-7 BT HIEERIThEE

CPU M B3k A Fh W HI 88 80 P HEsK G, S HRTE/EZ T
ERFRW, B R B Y PR BRI 5 — P AL,
BUAE CPU BT R A fr A B9 BUERAF B AP RORRH o 72 WAk BRI o
S8 AN R B S A R, AR RR R A B BUE R SR E CPU A 77 8%
T, SRR T ERIF AR, RN CPU AP fFAs BB A i

@ BIOS ( Basic Input Outpu System ) 42 F 3+ F AL £ A K L R 49
ROM ¥, Zd@itk 7 AREH IR REORFFlE, E—SAF TSP
#EATIE LA
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B, stepmE ERFMET, EEEATREERFEIME L
HEREBITRE. RERATERFEETIE S, HTREFERA
| CPU 78k, MXAAINIRERFASNETF, ERTFLASZIIY
W, ik, FEPWIERSEEE, &1 B BB AL U E A IR B WA
fRE. REFFESOERSEAE, ERFITURER K EEMSH
TE—FEgkge At (] 11-8 ),

a ke

B PUiER

| P ERE

E11-8  HEFHRHOIAF

W15 mhERTRLHLE
FEERFEITHERES, FRRERTRE 2R bk, X
i H SN B, ER I A TSR . HCR R R T SERd A




HENSI A i AR o ARSI b T T M A TR 5 i A B
. EIRFHELT, ERFRLMESFLAWIGNINERERTAR
BHEmA

TR EAREA, IR LR BIFUT k2, i BRI
FFREZ MR & RSN RE . XHLF A4 h T RERI,
RMEBEENLE, Ak, WITEVORIEHAES T, 2BIk3,
BN EREFIEAERA RS A RirhA , AR &4 T A5 AR,
AN AL BRNE? S5 R 2 T B AR A B SO 0 SER B R E B
g Lo MR, BT LASCBSi BR T .

FTENHL 5 B AN SRR R B RS, AR
TR B R TRE RN o R T R 0 A B BE LR LA AL
HEEERRS, Hit, XL TRATEMTENLARE ST
WikgE, R fEHWris sk & AL i th BOR BT, R —k, Hftbmd [l
CPU 7] LIS FPAL B BT T PMiAb B R A RAR T (E IR

. 11.6 DMA "] PASCIRZGET 8] A 45X K E 8T

£ T i VO W A th B b b R [RIE, AR FKC RS —1M L
#il, X#f& DMA ( Direct Memory Access ), DMA 2457E AN i CPU
T, SNBSS BN TEdR % . RERAFERIE] 73X DMA
Pl EEFIFH DMA, KEEEESEA] AR E N EE R E N, Z L
XatRE, ZEN CPUERHA MBS E#TE T (& 11-:9),

B 11-10 FIZERTTEE B A0Sk I 28 10 R P R ARG, 7EVENE

D FREATIEMLEGATRRRGLS%AAR, %5, IRQ. DMA ¥ T RIEE
HARTE B AR A TR, B4 2 R 6 —FF
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& DMA RGE, ATLVE HIANZIEE R 02, 02 X4 5F5H DMA
i@iE, CPU &) DMA ilif, FiRa=mM— M MNHEIZ&H A T DMA,

T

cPu

BECPURITRFNIES (HER)
| e——— FtEmDMABs BRSO |

EEEART (EER)

l—_— EFRDMARA IR EHI0 |

&4 | WhiER | EARES
£ IEREIEHS

FEREE ®R):

e 0x00000006 (08)
o 02

BEET 6. [LEmE

Dl {EREhE v
sl

BRAR

B 1110 &2 HIZEH DMA i



| (

Qe s, S A T e S

/O %705, IRQ. DMA i A] DAt 2 A 5 09 3 A4 A .
A, IRQ #l DMA il AT A MBI A #B L L& 9. T
EHLE AR TR 2R B BARIR, RSB &R VO i
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fi, MRS 0" WFN EHRE, XHR—F AR AREE
MEBETR. ZEELBRARFRFREE, RIAEEE 12-1 Fix.

g1 )

g N BEIE
Bk
B39 7)
B 75

2
If-=-

Else If--
Else:--

A THEL

‘ B 122 REFEXIAALNBELE ’

REHFR 1211 BEERE HEOHENREF 70

#include <stdio.h>
#include <stdlib.h>

void main() {
// AR EEEE RN TR

int computer;

/] EFHAPRERA
printf (" HLBIT) )
getchar() ;

printf (" %! \n");

/7 T AR E B %
srand (time (NULL) ) ;
computer = rand() % 3;

// Bt g HEEE
if (computer == 0) {

printf (" itHAMHER. Fk \n");
} else if( computer == 1 ) {



printf (" IHEAKNEEZ. BT \n");
} else {
printf (" ITEINHEEE. HF \n");
}
}

BT RERATHACHDIE 5 12-1 YA BT, computer J& %
RETENL B BAR M Z R, Ak, 8771, HnslAEME 0. 1. 2%
Fk (RHREF PRI ), X BB RRER0. 1, 2F
MIRE— A, BEALEGE A ZREDLE AR A MEREUE. £ CIEF
"1, rand() oF %5IR (8] f) BE AL B A TS LR 0~32767. X {E T 3 R EUAR,
BEO0, 1. 29 ME—EE. FXEEATEVA 2. dhet
J& computer = rand() % 3; X—#B45r. H¥, % ZERAZEF. MET
rand() FEIAY srand(time(NULL)); BZIRE, FATSAER m# T

BRFETR, BRBINE Akl XPBHRIFRE
e EE—-TECE LS, BFACENMES, & T Enter
. FRmmp I T A7, R EFEE R ERERT,
if...else if... else X —f - FR AR, RIEAEE computer F AT AREUE
(0. 1. 2) 8RR, HEIMHZEEFEESALL “Ak" "I " 1
AR BREET L, BFREiTERIE 12-3 Fix.

FARML R E B2 R, FREE e 8% X EHAER, %
12-1 RiZEFEFT 10 KEHTENA B ER.

@ SFHHL LIS 09 R S —MALEL, Y—MALEIS e R E— R AT E
M &3k I E AR 6 AL X, C 53 P49 rand() R 698 S {7 2
% — M ALAL
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TR ERITEAE B —1BE IR F. EREER 12-1 F,
EAMER T 0. 1, 2 X 3PMENBORKR R AL, BT, fi. XH, #&
fITH 0~9 3% 10 1FfbLEL, 0~4 BFRRAS%, 5~7 FmpyJl, 8~9 %
A, EHERGER, Ak, W), MEE SRR BN T 50%,
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21 computer = rand() %3; FR5ZE R, computer = rand() %10;, computer
TR LIEE 0~9 WHLE T . Ria, A i else if- else X—
WABGER, 8 computer FIER 0~4 B B/R “AL". K 5~THE
A BT R 8~9BHEIR AT, ik seARfk, £k BYTIAE HELAY
JLRBIIHAL 50% . 30%. 20% T ({RF5iEH 12-2),

RiBiEL 122 AFIBNBEHREF T

#include <stdio.h>
#include <stdlib.h>

void main() {
/] BRRFTEHEERNER

int computer;

/1 EERPREBMA
printf (n E%Hn ...... "),
getchar () ;

printf (" 7! \n");

// HEAURE 2
srand (time (NULL) ) ;
computer = rand() % 10;

[/ BT ENNHEES

if (computer >= 0 && computer <= 4) {
printf (" iFEAAHER. HL\n");

} else if (computer >= 5 && computer <= 7) {
printf (" IHHAMHER: 37 \n");

} else {
printf (" iFEAHZER. % \n");

}

BBE, BARMIMEERIRRERT . RIS —
FAE (% 12-2), MLAEOEF, SRENHETRTRLTFA
KM, SUHLR, HEEI K HENA R ELGIR, R
i, HEMHEHIERAS I, KR RER TR T R
e
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1, RAHMMME TS, HTAFE 1~20 (X 1~10) 9—ANMALLL,

B BT AWREEAI, EA A RIRA ML F ik, 4o TARA B AL
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HLEC R, BUAT LR T A9 28 2R R

R,.,=(a x Ri+b)modc

AR HIM mod, EERFERANER. FCESH % E8H
IHRER—FER, W a, b, c HBBBUESBNREUR, LML
ARIEBHREHLEEE R 05 ¢ (REE ). FNEM ¢ FHETRA,
BT LAS 335G Bt R T SR M. RATA M — T 2K, 8 a il
H5, bIREN3, ciRENS, KEMHEILEEIINE 12-3 fin, X8
$E R BAIRERE R T 1. ATLAE M, SCLLREALEH SO R 1R 2 TR BE
HLBIAOR(E, R, P2k 8 IRBEHLEUR, T 8 k7= Ay BEHLACH
AT RO SRR T S e 2 OO B MBS AT, R AR R
ELREHUAY R |

CiEH MY rund() SRR, i il F e U4 L T hREHLEL. &
AR L VERI AL AT, MR EIRATE R a. b, c EUE, K
ek A B D I BR 12-1 R AU S R 12-2 P Y srand(time(NULL));.
srand() BRI &% Y28 time(NULL), /2 IR KBS AT AT RIS 450 LA
time(NULL) f{8 M 3ERl, RiRE Ri, a, b, c BEUE. HTEKED
TP I M ATA (] R AR, UL Ri, a. b, c (EUEBARZ &%
Ak, Riy a, b, c FEMEFFCABNEH#HF, X—SKKERIEH
%, MiRUNTEARIZEFT srand(time(NULL)); #1550 T & i rand() eR%k
%, S AERR? ER R, a. b, c BEIEEHARAE, Hit
BRRER S A R LA R 7 3 B A BEALA . X RE—ok, WERR A B Sl
BERIGARTE AL T o« YRR TERRALNEET .
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< /\ > & >
(A T BUER R e

W 125 iERIZIZTHAE LA BIEIEE A 2 M

ARG B HINHE R ORAR AR . BRI
MRMAERIE S, E T — s A B I L. AERTTE 9241
RAE LT, B EBRHE, B% IR RTURRW, Wi
SAEMCHERY PN 2% (T2 ) TERAGTE, AT AERE SR
REZEWNEFT .

WREHE— TR ROMARZKN, 2d2RE£)E,
TATATRER SR BIMT /) B RIZA1E 0 A k5 tH B9 70 A E S LA i
EHR 2, T X—2%, AT LS AT RN, B “RIA /B
2 T— Ak, HTRMIZEMETT], Fit AL Ak fiE s
BT ACHSIE R 12-3 RECIUZRIE IR~ 0. fE%RF D, Wil
BIA O, 1. 2RIGEmZE. HEEAMA O, 1, 2 SMIEIERT, 45
A o
REBFR 123 FIRZENRE H EHHFLEHRIEF RE

#include <stdio.h>
#include <stdlib.h>

void main() {
1/ T F %

int human;

/1 RS FRIA T Bk

int prev = 0;



// SiZ FHES SN 2 LA
int memory(31(3] = { { 0, 0, 0}, {0, 0, 01}, {0, 0, 01} }:

// TUMEIX FHEER

int max;

// BEHEEH

int counter = 0;

// K

int computer;

// RERBNEEIFF
srand (time (NULL) ) ;

/! ERE%E
While (-1) {
/]! HFREHEES
Printf (n E%ﬁn ( 0= Egti 1= ’ynl 2= 1’5: ﬁfﬂ’. = iEtﬂ’ﬁR‘i ) gl of
scanf ("%d", &human) ;
printf (" 75 \n") ;

[/ 8A 0. 1. 2 DISNABER BFRER

if (human < 0 || human > 2) break;

// ERBEENE S

countqr++;

// TEHREHERE S

if (counter < 10 )
// {&F 10 kb, REAHI%E
computer = rand() % 3;

} else {
// &F 10 KB, RIBICIZHRL2%E
max = 0;
if (memory([prev] [max] < memory[prev] [1]) max = 1;
if (memory([prev] [max] < memory[prev] [2]) max = 2;

computer = (max + 2) % 3;

}
// T EA RS R

if (computer == 0) {

printf (" iHHEAAHER. Bk \n");
} else if (computer == 1) {

printf (" iFHAMHER. B \n");
} else {
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printf (" iFEHHEZER: H\n");

}

printf ("\n") ;
[/ BRI FHHERES

memory [prev] [human] ++;
prev = human;

ERR T, R R T R TET . X
(25 Bl 2 4 e T k. BN player[0][0] X ANERELTT
FITF AR T A LR E AR BAMES 0, 1, 24051
FRAK. W, i, B FHRERRIIFGEE, B R E R
£, B B T AR counter KD RIEE AU, SR 10 K
W, HBEHLECRIE 2. A5k prev DR A9 RN FAERTH B A,

BATRISHE R 12-3 WRBRF R, SaZITaER T (B 12-4),
F12-4 FORBVEM FHEGEH T 15 WA KT 2 E . SBhid
LI, TERSEWRIETT 10 KRG, HEVLIMMERSA, k. X
J%Iﬂ%]ﬂ%ﬂ%? “STFEHAREERSH AR X—igle, Ml T A
{7

D HHA%NGHAARH 2 el sa, 2 Ye 320 15 4L 39 F AT X, S A B AR AR
Al W F int player[3][3] #4007 /6 69 K 51 HALHHIA 0. 1, 2, EIFETA
A EATF F @i A 347 x 3 76 AW KRt AT S By 432,
BARHENRY HA kMR HET TR AR R
. fi—E#ELE  player[0][0] player[0][1] player[0][2]
player[1][0] player(1][1] player[1][2]
player[2][0] player[2][1] player[2][2]




e e B ERECr PR R

12-4 KEFR 123 WETER
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HEES W7 sl il il il i il

BAEEICIZREIR, HENEIAISERGL, Fil, REXNERF
HAT—euE, RN E T AR A TR METT], A
KE T R T RS AR XL B A0S, TRV S EIE RS
W T o Ao, IRAGE FIRARYE, ATRENSMEALBEE AT .

[l 26 ARERRTAZNBEAR

SIEAYIE, RIESARFRRTHE. k. INUREEK
%, Rif, Bibzih, AEEE—ABETR, BEHREELIE
M1iZE. AERIPEERLT “Ak. Ak, fi. 5" K “8971. A
S, Ak AT R EAWERBMEE, AJSTEMIER bR HIHE,
AR R,

RASTE B 12-4 B AR RLIEE ARG, X8 2 48500
pttern[2][4] Sk FR “Fk. Ak, . B K HI. Ak, Ak,
fi” XFFEE TR, ARSERMAESEBECEEZTHE,
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SRR BB E T, N MAEIELT, WEETEUR
—Fir i,

REBFR 12-4 R\PBEHFORE HZHBENRIEF RO

#include <stdio.h>
#include <stdlib.h>

void main() {

[/ TRBEHRM 2 YEEAE

int patternf2][4] = { { 0, 0, 2, 1}, {1, 0, 0, 2 } };

/1 ESE IR

int lose = 0;

[/ BEDRBEZEFXNTR (0701 Z[EHH% )

int p = 0;

/] RBBEAXREHERESS

int n = 0;

/] MFHhHE

int human;

// i EHLH 3

int computer;

// E BB THF
srand (time (NULL) ) ;

/! BEEBEE
while( -1 ) {
/] HFREHEEFR

printf (" BHk¥7) (o0=Fk, 1=87, 2=, Hfth = BHHER) ..

scanf ("%$d", &human) ;
printf (" 75 \n") ;

[/ A 0. 1. 2 USMAEIER ARG R

if (human < 0 || human > 2) break;
[/ HEAREHEE L

computer = pattern(p] [n];
n=(n+1) % 4;

// BHTHAAOHEE S
if (computer == 0) {

printf (" IHEAMHER. Fk\n");
} else if( computer == 1 ) {

)7



& ) Ay Y D)

printf (" HENGHEZ. BT \n");
} else {

printf (" IHEHHHER. F\n");
}

printf ("\n") ;

// EFRITEANESI B LR

if ((human == 0 && computer == 1) ||
(human == 1 && computer == 2) ||
(human == 2 && computer == 3)) {
lose ++ ;

} else {
lose = 0;

}

/! ESmERTHREE SR

if (lose >= 2) {
p=(p+1) %2;
n = 05
}
}
}

BREEFE, REAERRSEED ZitEIA ACH %)
X" EESNILBAVRNRERRITH, %7 IR ] i i A2y
BEIK.

KFE N %AW A T % fE (Al Artificial Intelligence ) i% 4> A&
e ATERERMATHEIRERALE M 2K, MR LEEZ )
1950 SEAATFER, R TFATEROHRMBHLAS, FMECLAET
KRERR, AENAEN ORI, BRRBBRT —HKE, A
JRAB R A TR e,

A, WRHARIFAERE, ©REET T RIALEE R
BFME. AR, TABRFOERRFR, BT TR b,
R RRR AR MAEE T AL kT TEB. AR, RARR
SEAR M EVE?
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