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LB ARFEK I ENG REHNH RS- LR ANMIR, ERINILFESR
BRESLER-EANITEIGREN. B4 TSR EADFAE R LRI Intel 80x86
RREHLRBA BN, & —FRFOHTEEM. EdFBA%ES], ZAERBBERMKYN
MASM L4 ( A45KHH ) T4 32 . FEFAEERNNESF. B0 MEbCHRESRE
RS . FAFLEMIKE Windbg IHIREE ( ABRH ) BHTHTEF, BdRERRFES
HIAT, B EHLN SR B i S MR N AR,

EHRIFEAN 80x86 BRIFFES, HEMMBTERREN. R YRLITEM:

. 80x86 BAVKIER IR

. 80x86 NTFF-ht

. 80x86 HHF R

- LRIESHIED

- BfElAdE4 N

+ 7£ Windbg i gfnsfT85

- BUBRE 4

- BRUBH ISR S FREES

- BAKMFEZES

- BRAKPREGES

- “HTCRT ROYRE /S

- BALIRAERIES

- B&UHBREAIMAHFEBRS

- 80x86 Hitk, EAILSFHIESL

- FERFA, AREASTHEEES

. 80x86 I IFE R

. 80x86 AR R

- Hsr 80x86 FHBIES

ik ok e

FHEEEELRAIHEE. RER2E, FBRAGHT I SBNLEESESY, HAEY
HEREBEMBEX L, (THEETRFNENHY. BMENETES THF2LEIESRBMN
B+, N, o —LERTRI B B AR S48 HH T 1A AR

FEERTRENERMNGF. 4HFSHSIITH M ASIITE "R F RIS .
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BEIRE

“hRUE” 80x86 L 4n = BIMHMIELHEE (MASM), MiAN 6.11, RGIZTBE4E KL
AT 32 A EHEEEERSE, JE%5E 4 Windows 95, Windows NT % 32 f7 {4k 15
REWRE, HE, 5K NHEEETNIEABRFHEIESEIMNASEIERHER, &
PHH—K A, B85 MASM (ML) BICGHBF. BFMMRsEESE. 32 L FiARES
Windbg (H13k B FREK) LIRS ERIFFICM:. Z e m e RiERSH &N AR RE T
— A REFIIIRBE,

¥
FBHMENBTERE N EINHER, REERE T - EHERANE L TENE R, A

AR BAIOENE, A1 AR T SORI AR B 38, REUZBIGIRE. Boh mBH N
BSERY, "l rdetmer@mtsu.edu BRARAAHIER .
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F1E HENPHAIRT

A Java g C++ EEmAE=HEN, ERIFEIARAENEE (bl FalSET
FRD, R A5, BRAFERESEEEIFREY PRI . Kifi, ALEIESRER,
WA R MR REMAL B A R . AFRHIHE 80x86 UCE BB A ML ENMVE, LR
W AEERR T K.

1.1 ZEBIEF A FIE

HEHLAG bit) (ZHHIBHEA R | RARARFEBFIRE) RFRABUE. A2 AEH,
B 0 Fn 1 FoR ks . ik HIRER 3k SISRFRLL, 1B ZHEHIAE R AL CNA B DRk A 1.
2. 4, 8, 16 fI2 MERKTEE, W T#FHEEAECY 1. 10, 100, 1000, 10000 F1 10 FIE &
REZ, Fl4n, —3FHIE 1101 aTFoRHEEIE 13,

one 8 + one 4 + no 2 + one 1 = 13

THtHIBRK, ERSHBEALE, i, A ZHEHE 11111010 FR+#E % 250, 15
iz — 3 il % 111010100110000 F 7~ -3 % 30 000, i A+ BEH (% 16) KRk, k&
REERFEN HRZR M 2 — KB, TS TARNERRE S, Hit,
AHEHIIRR AT LARME Z#ERIRRR . TASEHITEE 16 M Hd 0. 1.2.3,4.5.6. 7,
8 F19 H5HisthaER]; A. B. C. D. EfF %R T+#HAY 10, 11, 12, 13, 14F115. B},
X LA FRARR/NEEE KX BER A TR
TR GBI BUE R B 16 IR, RENGBILAKKE 1. 16, 256 F%. +REHILK
IDTA T HikiTH:

9 X 4096 36864 [ 4096 = 163 ]
+13 X 256 3328 [ Dis 13, 256 = 162 ]
+ 7 X 16 112
+10 X 1 10 [ Ais 10 ]

= 40314

B IR IR 40314,

B -1 F% T — S TSl oA T RIR R R R IR BRI R, SERE
RARSAE T H R .

Mayiif: Oh s ot N VGRS i b e 22 ol v - O (P T By i 23
e IR BE NI ? LB an TR A Bk S SRR 7 T ERE A B an el
FLEHHEGR. BEBRT, TA-NREHEH, HslfnHXtflgn it B RE



2 F1FE

il AWaYail ikl
0 0 0
1 1 1
2 2 10
3 3 11
4 4 100
5 5 101
6 6 110
7 7 111
8 8 1000
9 9 1001
10 A 1010
11 B 1011
12 C 1100
13 D 1101
14 E 1110
15 F 1111

B 11 Al st Rk

HEIEEH, XH, BEERRATERE-FHARTC. XM S TG RassetT —
RGN EFEE, HERERELMNAR. 8. SHTESALIETERE
R—AET. b, BoRANEFE b, BERGET 6, A LT RERLIBEA.

HRESBAFEL DTSR S M R, Bk E, F2 sk,
—HROHBEELBER, FHik, S0 H#GSA—AHAREIRER. HX R 356 4
B 1-1 8958 3 BFw. AnRO IO, LEMBHRETEH 0 #h7E. Flkn:

3E8E2,,=11 1011 1000 1110 0010,

HEF TIROM 16 f12 . METHIRE, WiXE FhbnsETiizn. —
BB O BOR S TSR AT, A TN RIRR T 2 S T HEHIR, BWTE R 0 M FAR
0010, {H Tt HIBATE R A S8 % TSI, FILL B e B s £y 3
TAEEEWA 0011,

BB TR RISER, W5 FENSREGHKE. 18358 A 7 A%l
CrbFr oy PR, SEPOR b RISUR A R S R R, Bl

1011011101001101111 = 101 1011 1010 0110 1111 = 5BA6F

RITIAT 28 T anfel i b SR 3ch il wisk. B%, — AR THEISE SR L
BIBOF AR AX R . EHRAS RS Tt B b+ B, RN Rt
B+t . LA LR 19 6 3 I8Ch 5

1011011101001101111,

=101 1011 1010 0110 1111

= SBA6F,,

= 5%65536+11x4096+10x256+6x16+15x1
= 375407,

THES RIS TN SIS R, XA ERERKER SRR, %



ISP B AT 3

Bk A REG SRR, A4 s HAbABTE B PR R A D) DA .

until DecimalNumber = 0 loop
divide DecimalNumber by 16, getting Quotient and Remainder;
Remainder (in hex) is the next digit (right to left);
DecimaiNumber := Quotient;

end until;

)

W3 % 5876 3 h + o B I B A M-
c BAZXRE M until B3R, YE-RPTBF RN ERETHABZHEELRLE. HH
4 A F while f53R? )

- 16 % 5876 (+ &%)

ME%% [ <Y O e viic 4 O]
5872
4 KB BABRNHERIEA
YUpTERE: 4
« 367 A% T 0, B 16 R,
22 B F s E

161367
352

15 R EBBE2ATR ﬁﬁ&u
YHLEX: F
c 2K%TF0, A6 ER.

1g§ B BT

6 AN BEETAAHEIRG
LET4 R 6F4
s 1 X%Fo0, HAl6 &%,

16% B FTR Rl E
0
1 BB ERT AN
URLR 16F4
- BETH TSR EA 0, ERLLE. RELERN 16F4,

%3 1.1
R T A BB TR P EO I BINRRE SRR L.
it ANEtH itH
1. 100
2. 10101101

3. 1101110101



4. 11111011110

S. 1000000001

6. 8EF

7. 10

8. AS2E

9. - 70C

10. - 6BD3

11. - 100
12. - 527
13. - 4128
14. - 11947
15. - 59020

1.2 80x86 TFfifa%

80x86 FHL LHIBEM AR (RAM) B4R ETLAFER A “RRET” HES, 84
BILREFE—TFP G WHLRERE. B FESFTHRE 32 I BILH, &
ARt — A E M LE A 8 MR EFRR. E— ity 00000000,,,
Ja—A-tbhik 4 TEFF 5 B W9 FFFFFFFF . B 12 85T —& PC HAlREMIFERE BB HEE. |
FFFFFFFF = 4 294 967 295 W[ 411, PC fAHLAITEfE 3 = 5= A F] 4 294 967 296, H[1 4GB,

00000000
00000001
00000002
00000003
00000004
00000005
00000006
FFFFFFFD
FFFFFFFE

FFFFFFFF

B 1-2 PC{FikasiZiaE

£ 80386 Z#i, Intel 80x86 RLFE 2% A TN REMB H LSRR 4 27 4, {10 20
YEthit, @E R S AN Totk$E R, 7EEM 00000 ~ FFFFF,

ABPMCRESBRFERATEEMEN. XBEWRE, T8 LERNEEEEEMES NS
BAITHHAE ST _H A A 32 b GRRDHY .

Intel 80x86 A R &5 WL 1R 4L T BB TEMEBIN, R HIAY 8086/8088 CPU H A sx fhiast., 7£
8086 / 8088 1, PC Zfif R Al HIERBRIES, BB 64KB, LA 16 M —NEBRIITF
thbat. g, R —BRAEEHALRE 00000, BB (BERE /B WiciaHht
BRA 16 (00010,), T—/BRAIALLEHAEE 32 (00020,), HibhBiyiEtanbhl (ki 24, —4
BRI S B H B LA AT 4 AN oSt B4 . 8086/8088 PAHLH IR FEHE AN BEME S Ry
o sk, T, BAFEYOTREMRGRT R EMMIZBFELH—4 16 MRS
B. &%, BFRS5HEBE, BSEd LTIk . REBEREMABNE AT H3E
SENIYHERIBE RS . TEFoNERI, (REBE /A 0000 ) FFFF (.

A 80386 FF 45, 80x86 RFUALER B IEA 16 (rthA 32 frivsy AR, B 16 ik,



itEF BB T 5

HAREBHSRERES P — B, B b, RS UNEAESEE 32 i RiEAI IR TS|,
£ 32 sy Betsisrh, 32 R RN _LIZ B ARG AL FT 15 N R E R SRt . MR
ARTE, BiZiEERBREHAN: € el 95 BREAT, SBAREBEARG. BEMRGHEE
SRARENFEE . 80x86 FH AR EIER 32 (5 BB, FraMBREF &GS HRMNE.,
=y b, YEFRATH, BRFAR 32 (IR —E RN RERFMEA R b,
e Z 4o Intel 80x86 CPU A BMIGHEEEE. fT (paging) YLEHIH THEFH 32 1
Hohtak bt By E AL, MBF AN Z RIS A KRB AN FEERIE, 5T
HgAEEFERT. WRBFAKRTAELEEADEANEH, TG0 THFERS>BF
AEENMNEMEEZHBBIANGR. YHLRESHEEN, 2 UG HAP2ZHD.

%43]1.2

1 REHYLE RAM £ 256MB, WIEJE—/A-FFif) 8 fir t st hliysbat 2 £ /2
2. RE—MAHLRI LIRS AL 2% T E AT RAM il & A 000C0000 E 000CTFFF, NI H- 77 %2 (Al
FHERZD?

1.3 80x86 HiFs%

B # #7 8086/8088 CPU &t % $h 17 200 £ Fp A Rl #5 4. B # 80x86 & ¥ ¥ J& 3 80286.
80386.80486 |\ & Pentium Ab3E 2%, CPU R[PATE £HIHES . AFBEIHF X L PITRA
MRS R EHLEERE. Hb A =i A1 CPU il fr R SRR %, B, &
80x86 BRI FIEXE CPU RS WAE1T.

CPU B & £H1FeR. HREMNRFFRELGRRAMRE L., NAFEISTIERE
BARAR. —4 80x86 CPU (M 80386 Frif) H 16 M ARG E. RIS TESHESRS
FE0k 2% B R BUE , e XL TE H 728 LB A 28 B T 1R ME . T A B R/TA LT,
—ERGEREERCHHE. TOHANXEFFRENAT, HFiEREMNWHE.

FF 2% EAX. EBX. ECX #1 EDX HAHMBEHF FER XL BAHERE. EAX A2 Rings,
FAERATHEEFZIUTRENER. THL—&KER EAX FHEMELSNFT:

add eax , 158
W1 HIg 158 5 EAX s EAA SR, FHMAFIERA EAX hESRAS. (nikigd T HE
RFIFH A s SR8 3 Ei¥aiTie.)

2 fr2% EAX. EBX. ECX fn EDX #& 32 fiif&, Intel ##Z&LMEAIMY O FF4h, AR E,
M fFe. ik, MRBREBAFHFERFEENSFTY, WX h HERRR:

31 24 23 16 15 8 7 0

EAX

FFAF 8 EAX Btk LAk Mt T 5 B T 357 o IROLF L8N 0 ~ 15, R % FI AX F 17 %%

31 24 23 16 15 0




4
sub ax , 10

FRMNTFEE AX FIE8 P RSPRZE 10, i EAX FH SR (16 ~ 31) RAEMBE.
FEE, AX FHEBMEMLFN (0~ 746D FFEALFEN (8 ~ 1540 BB 2E W iR

AL 1 AH,
31 24 23 16 15 87 0

EAX AH AL

84

mov ah , 02ah
HH 2A (] 8 ~ 15 ff, Ik EAX MY HABRIMEI L. X BAVERIERR 7St il A&+l

%14 EBX. ECX f1 EDX thA K 16 iy BX. CX 1 DX, BfIXrl#&BE AL FES
5r BI% 4y % BHf1BL. CH#1CL. DH#1DL. BH. BL. CH. CL. DH f1 DL Hy4g i f9k 28
AERBH N FFEH M. BEEFENRE EAX. EBX, ECX. EDX WEiiF % AHE A
F—RREREMATFSIH 16 ~ 31 i,

8086 F| 80286 ALFRRA 4 4 16 LB HER, FR2b AX. BX. CX f1DX. Hjn “E”
JEFRm “YRR”, ¥ 16 fiy FRpk 32 fi#) 80386 A4 fFe%. {HZ, 80386 LARJGRAICREWEHE
B E T LIATHY 16 MLRIR REEH .

BHMNER 44 32 (BB AF % ESL. EDL, ESPf1EBP, Hsk |, aJLAAXEEFE
MEAR ZHMERE, HEFLAREEN, ATRENRE. ESIH EDI #1778 2R5| F5:5E,
Ko SIKZEIE#RS], DIRERHWIES|. B THTEARARES|, HEEREFFEEES
BAER, BABAFRXENE.

ESP HHFHRRF A (NFPREE HikiEst, eRIOEEESEF R, HX45HR
ARREE AR Sk . ESP HESARKRNHARZ —HEdE (FHB) HH. SRR
At BIREF S T AP BEARES ZE, AR ER, X &484 b o] MR .
B 5 BESFMETHERI AR F7E.

EBP %17 s R EUE 728 . 8%, Mk SRV BIET OO - M AEAR TR BB 0. 2R,
EBP HFF 850k TIn ARz B4, B EATRIARPHE-TBEEMLE, EHik, X EE
AL BRI R P8GR, EBP WA T EEIAR, LHEHESHASRIAA.

EA 6 4 16 (LB TFEE: CS. DS, ES. FS. GS #1SS. 7ELARTAY 16 frsy B 7Ef as e
H, CSHEERLEANRERNES, AIEARTHESHFHENTHEXR. B T8
& 64K K, —NEFIRSEEEE 4K WEEN: MR- /IBFKESED 64K, NiZBFE
BfTh, FEKXECSHIE. R, DS BSBIRERNERS, IEIEFEHEFHSRHXE. SS
FESEEFHERRNIERS, REMNKk. ES FHE[EEH T HTRE BN KRR AR
5. FSF1GS & 80386 Wyiniy, ENMETUiRBAE/HmSEEE.

FEFm 32 e, REARTKEZEREFSR. BIERLLHHA CS, DS, ES Al
SS MHFMIE. FA—T, XR—IROADIKE, ZROSBEMEREGHL, LESBRFN
Kohe Hik, HBRFMESEZEN D —AKRETSREN, BERLETERREIR. HE




AP H A AT 7

X RBA REREFLRER, HEAR R 32 (AR % E.

2 futE ST, B AEIP HHE, LHRIESNEBEAARTRRESEN HHETURM,
CPU L4 A TF i 25 rh BUH EBATHIHE 4, FHH, EIP BREFT —RFBRIEAMMbEE., R AL
EXH. WENHBEIGREN, T -RERESTRERET —REENTHHES. FLL,
80x86 CPU AMATHI —RI54H, ERBMGEERITIRST. BRiX GEEREMA): Tk
BHRTHHESEFRSTRAFER (E—&F84) B, mAXMRIZIEHLERN, Fin,
WRPAT-NERIRA, U CPU MK FHNES, REEPASXNMIBNRER, HEAH
Wb hE B R — k484

B, MTHEIEL, 80x86 CPU LB AT — KT A MIBATHT, Kb L EMRIFHPLTIEA
FEE4 T . ke (pipelining) (EM TiXFGk, MR T BHEREE.

BEMHRGFRRZAIRERTER (flag register), % EFLAGS 5/t R X FFEFS, HE
A E XA BYICH . 32 A — LA I T IR B 80x86 AbER SR WU SR ELARMT, HABMIGL, R
WAPRELL FORESPITHE R, E RS FFR0 32 i MA BN AFER 13 AT,
RIS R F T4 . Bidn, 9 6 i (BAREAL ZF) Bk 1, B AHmASHIA o,
HALRIPRERE T — T iEdmitie.

A Bhie# ER

0 CF bi%DE ZFA A

2 PF FHERERELL
6 ZF LFREN

7 SF VR AF DA
11 OF i3 thbREAL

B 1-3  #%4r EFLAGS fif

EZ, 80x86 CPU £ 16 MM FEFMBRERIZHER, H HRERBEREMBRH
ik, ATTIRZAREA, B 14 MXEEFF R AT T 84,

B KE (D £/ /B

EAX 32 #INeE, B RALF 16 i AX, F4r2h AH f1 AL
EBX 32 EA MRfIF 16 2 BX, W[4y% BH f1BL

ECX 32 Al RDLSE 16 iz CX, "4y 2% CH 1 CL

EDX 32 WA MKALF 16 42 DX, W4r2h DHFDL

ESI 32 FHRE; BEHERLE, KHEERS]

EDI 32 HEYES|: Hiibht, HAES!

ESP 32 AR TN

EBP 32 Eitirer: &P SRR

cs 16 CRD B 2

& 1-4 80x86 F172%



& KE (D f& FH / iRBH
DS 16 BAREL LS
ES 16 M B ik e 2%
SS 16 MR E
FS 16 B n Btk 2
GS 16 Bt IRER 12 2%
EIP 32 a4t T—&AEBIE4SRIH A
EFLAGS 32 rEE; REREM

B 14 (&
#3113

1. @A ECX, CX. CH#1CL ZRX%&.
2. Rt fr PF 2B BREARES, HELRIMREFHOENRND 1 ZRHEERLBE, HO
FoRHRERETH. MAUELRNRFTHL 4E,, PFRHL?

1.4 FRHEE

Fh BFE. AR SEESMERETENFRTH - M RERFR. FHRGY
KERE, FLPEERAN—F I R0eXEE R BirERIE (FE% ASCID.

ASCII i 7 SRR, S8 M 0000000 3 1111111, =24 128 FheH &, AILLSE 75 128 Fhr 7,
8] 75 % 00 ~ TF s ik il % 0 ~ 127 RR©. FtF A A3 T ASCIL yi¥ampl 3,
R LAZS) “Computers are fun .” F+-SEHIFRAT ASCII #B{E;

43 6F 6D 70 75 74 65 72 73 20 61 72 65 20 66 75 6E 2E

C o m p u t e r s a r e f u n

BE: RESHFALTL, BORRE—-AFHEE (TAiE S 20H),
B AT AR T 4%, B0 ASCH Fr HE “October 23, 19707,

4F 63 74 6F 62 65 72 20 32 33 2C 20 31 39 37 30

(0] c t o) b e r 2 3 , 1 9 7 0

He, A#IRRISFFR 23 B ASCI B{E 32 33 %ok, 1970 F131 393730 %7, X51.1%
Pt ZHERIZRORA BT AR, B4 23,=10111,, 1970,=11110110010,. B4 1 Fix 5 A%
FERAGE, Hh ASCUF R TIMNEMAR L, —HHIZFRE R TIHHEN AT,

ASCH I RIBFEERUTPREEIEHN, HEL FREFELEHBEN. k5T ASCII

© VHWHHLERT RTAE, CRIMEIT BT 80 ~ FF (HHEH1 128 ~ 255), AHBMAS B
k.



FENF R RT 9

AO{E RAR4TEY, /NEF R ASCI I{EBE L. KB FBIGEE S5HANRI/NG F RN
BAUNAE — AR, KEFRBE SR, M/AEFHIE SR 1, Hb&UfHEE. GB
HitEYL Rk FRER, WARIE, BABMILE 0 . Fim,

KEFE M B4 H 4D,=1001101,

/NE £ 8 m (95554 6D,=1101101,

FTENM Y P8 20, ~ TEy. (EHFHMEITEHHUFTH.) ¥F0, 1, -, IA ASCU
B4 314 30, 31, > 39

ASCII B3{E M 00,4 B 1F ¢ LA K TF, RIS HIFRF, Bildn, ASCII §4 LAY ESC f##y ASCU
RO{E L 1B, MIBRESC, FRIEHKIRSIES, BLEWINANRE “escape” & L. ESCFHL
EEH T —RBEAIINTIRE, tin, A —GITEWL, L EPITEREEMERE. BAhX
BRI E L, FUABERERR.

CR 1 LF B AHEH % WA ASCIL 5 4177F, CR (0Dy) FoniRE, LF (0A,) FRiffT.
L3 T ASCII #2219 Return gk Enter i, BRE/™A4:4080 0D, AR IZ4MADAE] ASCI BoR8,
N E FeARE B M AT AT I T SR T A R BRI — 1T AR iZ4ADiX 3 ASCILATEDHL, W& @E+TEN
LB M AT IERE . 47D 0A 76 ASCIL BoR 8 A AREEBH T —1F & E4TENHL
Hakn LB —47.

AR AR T “Form Feed” (0C,), ZFMEITENNLIRTT; #E#lF4F “Horizontal
Tab” (09,,) FEFETHERAT Tb S8R ; “Backspace” (08,s) fE#% T ###Y Backspace &I A 5%
“Delete” (7F ) fE4% T # #111 Delete @B 5. 118 Delete #F0 Backspace 84 RIS AR .
Mg (Bell) F4F (07,0) HithE| B RIRM SV WIS,

T2 REHEIA “¥ R HIRE — 5 HE B4 ” (&R EBCDIC), AHBRitit
EBCDIC £33,

%3 1.4

L AR RIBT R A — AT RGBS A F R ASCIE, BB HXFHFER.
a. 2A45
b. 7352
c. 2036
d. 106E
2. G TFIFFFEM ASCIE, NERILEHRAIRATS. BEM#iT7 A CR f1 LF %5,
REE—& CRLF (HRIEHZEH) ZREFERITIE.
a. Januaryl is New Year’ s Day. CRLF
b. George said, “Ouch!”
c. R2D2 was C3P0’ s friend. CRLF[0 2% 0]
d. Your name? [ [7] 558 ARSI ]
e. Enter value: [ § 2FMAFIZH ]
3. T 5 ASCH 3B B RIERE, B4
a. 62 6C 6F 6F 64 2C 20 73 77 65 61 74 20 61 6E 64 20 74 65 61 72 73
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b. 6E 61 6D 650D 0A 61 64 64 72 65 73 73 0D 0A 63 69 74 79 0D 0A
c. 4A 75 6E 65 2031 31 2C 20 31 3934 37 0D 0A

d. 24333839 2E 3435

e. 494423 3A20203132332D34352D 36373839

1.5 ANSEYMNZHBIBRT

AWFMEIT RV R ENRSR. MEHCLNT B TR REN TS, —fEH k%
A GEEATN#EFRTR), B—FEM ASCI %R, HEXHHFREGHANNE: nAk
ARG BRENE R E R,

BENFFHEEH ASCIL BB, —/~ ASCILIBE ¥ FA— A+ ViftE, M ASCURBKER
740z, Bthntr (WS & 0. A4 TR ERFRERHE—-NRE, TERDHRES—
MBS, Flin: WAFHHR —817 By ASCII &30 F Rt 2 2D, 38, 31 #0137, HfReE
AR, EFAEERKENETFOER, MEARRK, £ ASCHBAAL 0 L2,
BARICAMER —ARKEVENT N, HL00EERRNBAEE— ML, ASCH B4 %,
MR AN ERFEF LR, BE, 80x86 LMk H 2354 HskibFE ASCIL # A 1=,
BifEAXFERES, R E.

TERALN BB A RIR R BT, 80x86 Fi% Bt BHLE A E Bk B s a8k m
A FEIRG, Intel 80x86 RFITFARIKER 84 (1 FH). 16 62 (1) O, 3241 (W)
644 (F).

Bilan, 697 HIM FK —HlFR~RH:

697,,=1010111001, = 00000000000000000000001010111001,

T HICRORRIRTEAR AN O B4 T R BER 32 6, R TSI AR TR

00 00 02 | B9

R BF RSB R HF T BT S, ERFRi. RN, HTEES
ERERAIRA—NERERFSH, Blin—FHRE, RRWBEREFSEA FF o KE 255,.

TSI RROR R SR BT TR SRR R, BATE TTIARTR AU R
RN, ROZARERRE, FTLARTA “RFEKB TGO E RS n— . it
WERTIENBESRATRSEAREAMR: LA, HEEFBIREN, MEESERER
£ ORWRER. RA-IRE: XTEEARFA Mo, REZH—-MEO. . H
FR GO R R BRI IE SRt 2 0111111111111111,, Bl 7FFFF, 80 32767,,.

IRME ERIFTRR R 0, RENARNRTRERILL R |, K&
B R ERHIRRTELME, IR T, BANBNRTELERNRRERE S,
LA RETR] B b 5 B 20 OO R O Bech 1 Sk FoR .

AR RS RA B — A AU T BBk T BIANDEOR. B, HER

© HMLIEHE AL FHRETRAL 16 {1,



SR AT U

BoR —565, wEk bl #s, HE%E %4 B8 FFFFFFFDCB (4 R REBLATTH F
BIANBARRED . AN EKFER, FAEGH 8 6%, A

FF | FF | FD | CB

Sc# THEH] 1111 1111 1111 1111 1111 1101 1100 1011 (7% &R | Forflk). RERE
BEIAREEIS, AFERT, WefwRh

FD | CB

AR E S WAL H AR HSIAERR. R EREEA T A HEFIRTXNEH S
B, AR5 100000000, BEE A TGS, BB FR HERGRR, HNEHm
W H | FHEERFOR K B RERNE T 0 Hi. Fian, 10000, B F KERHD H A
B (FHRERN TGN RRIIEEREOR £ VR 7 103K ZHEHFMEZR I B R
£/008? ) LIZHEBIZOR, Sl 0 /M E0R I R B

AFEKkB —#HHBRTERTTHAE—T76: EARLEHSTHAKT6 X T x4
¥ 4C, K5 K 10000 W, % 4C.

10000

-4 cC
HHORBRC, FrIAEM 1000 4 1, #T FFF, B
F F F '0
- 4 c

F F B 4

B1ZEBRERBEGFT, MEKEKFEN:

10, — C=16,, — 12,0=4 (+#H KR+ xFHH)

HE Fig — 4=15,, — 4,,=11;5=B;
e —

IR ELE TR SHEFIBE IR, SA LB S s S 5US FRE: .

1 JETH BRSSO TESH B, WA BARIERRS “ ZBESIAREN 7. X AERIEEE
AE THGIRRNE L, NASEAMRERNS X, THEEBGMREMA S TE A S
TS,

BEAR— B EW ERIFMEH R REEEKE, B, BERTUEH N EATEENE.
BERRKER—AF, WAFEENBEAXNIESRE 7FFF, ERBAM 16 rKMFES, H—#4%
Fort B A 0, oSt Hi% TEFF kR ik Sis 32767, EX At AEMFRORSME
0% 7 (AHBRTREEMA ), ABEATAHFEFRNESMGAHSHF, (AHMFRE
miE .

BHE— N BRI G R R AR RO ? Bk, B MO, BIEM
T A OB ECH TSI, RREMER S RIS R R R — R, AT
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B, R AE ARG REE &R, B, —AFRE ZHGIAMDE 0D43 FoR1i
#3395,

TR IR E LA 1, ED NEEHIRY 8 B F RoRR ZHERIA G, XK AKA L
B, BEBEE, X—NEoRTHEMG, BBER, BHZGRRE NG, REs
B, NTREAVRFHEN, BEPREFEA:

N=100000000 — (100000000 — N)

Bilgn: W RKE9 2 H#MD% FFFFF39E

100000000 — (100000000 — FFFFF39E) =100000000 — C62=FFFFF39E

EFREAZ SR EE SRR 8. Eik, 3SR RN B8Rk B s
AT R ER (EHFSED.

FRO-HMPDHEIDBRF MK, BAFSE (RHM) £1 (E=1110). BAE
TRHHAE N EHR. ’

10000 — E973 = 168D =5773,,

XY E9T3 R+ B A —5773.

B bl 1 K bSO RITERE M 8000 ~ FFFF., #4180k

10000 - 8000 = 8000 = 32768,

H, 8000 FRAvR —32768. [EIHEH,

10000 - FFFF = 1
Bk, FFFF FoRiURE —1. BRTHAM, TR ZHEHMDE RO AL S+t E % 32767,
Hi, HF RTS8 & —32768 ~ 32767,

FATHOR 85 SRR IR DR R U B b RIS R A R E SR . tedn, DAWE
%7~ FFFFFF30, FATHESE ERAR 10 oSk is, Bk, &Bm+erast sl s

5% FFFFFFFF30, RIEMIANT 6 AN F, MRIGHUEEMN <867 Sidd, (85 FExRm
= —208,

%4315

L 25 TR+ BIBA R K i 3 B ML R R
a. 3874
b. 1000000
c. —100
d. —55555
2. B H T s R R W B B D o
a. 845
b. 15000
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c. 100
d. —-10
e. —923
3. {H T HIEATHEHI A KA ISR R
a. 23
b. 111
c. —100
d. =55
4. B THIEA 32 AL F R RSB ST S H TR H 5
a. 0000 F3 El
b. FF FF FE 03
c.98C2417D
d. FF FF FF 78
5. T HIEA 16 frF KA ZBEHIFMD ST 5 B R ey it % .
a. 00 A3
b. FF FE
c. 6F 20
d. B64A
6. T HNEA 8 L F KA —HEBAMOE T Zone T w5
a.El
b.7C
c. FF
d. 3E
7. a. HHUFH R ZHGMDEREEOEF S A REEE (BB
b. G HUAF R S B h R i E .
8. a. Z HLAF KA B RIF MR A A A ST EEE (B EIBRX).
b. 4 HEAF- KA R TR 5 eyt H R B T
9. FNIr L8 T Al AFEANTE 2410 2 MBI BIEBBEOR K — /5 g, BH —Fh5 ik
PR THEBZORZS GERERNBAEARTRKE), BEMMOOESLL, 1340 (4
FRXE BB, Bfa, MEERM 1 (BREHLD . XFFHEAREF T2,

1.6 BEAIIREE

HRALE &R A T GIEIOR S, KRR Z—E TS A ZH D mis
BHATSRY, THSERNMBENAE T SWIMRERLL, XEkE CPU REEH MK
ShHTERLE . AN IR BRI MBETE, HA AT R BE S H A R A T IE B
s

BREH-EMEEHAGT. REERB+ 80x86 MIFA K AN KBS, 3
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THEBRER, fITPEAFrRBES. 3TFT. FRUFROBEL, KHSEEME.
80x86 & H R XA TS B ER S HME A E R MLIES . SHAREHRIBELFKE
FoRo '

B4, 0A07 F1 01D3 Afm. AERAELER SHuL R = HIRMNDER, X MBERR E4.

iR A B
0A07 2567

+ 01D3 +_467
0BDA 3034

B BAD,=3034,, 7]}, ZHHEEEREIEHAY.

#RJE, 0206 5 FFBO #f0. 4, EEHMELHSH, BT ZHHFMDNEFSEER,
0206 A& [E4, ™ FFBO Jhf%, XHERAA MR H2EHRIEARMAED, B—F2FRF S HuEm,
BT S BRI M.

0206 518 518
+ FFBO + (—80) + 65456
101B6 438 65974

B, BRERTHE—. FLE, 101B6 &+ AHGIHRRM 65974, HEAREAKEH 1
TFHEFSHERT (REAFHNEFSRERTHBKRIERS 65535); mMEAAFSHK
For, AR LKMA 1, h 101B6 mJ13%] 01B6, 01B6 1E&1-El%k 438 Ay ikt
HFHED

HL#E FFET 5 FFF6 fif. MRMAAFSER-R, WXHIT BRI, THLABEFS+
HEHIBANTCR 5 B FBA M ZR .

FFE7 {(—25) 65511
+ FFF6 +(—10) + 65526
1FFDD —35 131037

HTAHMOSERIERK, FERARNTFHEIORN, [ERMBAZEH G 1, W) FFDD gt —35
HIFR A R DR R

EEAFTFH, BERAMEEERAE AR, RIS, HMerREER
RIEFREHSEIER, HARERN #HHMERTR. ESTERESE, WA—F 86k
BRI EB S RIANIRT. B TEAEA RN

483F 18495
+ 645A + 25690
ACS9 44185

XA MEEEFEAERRBUNEME, HEFSHENIRIAZEIRN, EHHb ACH %
AR -21351. AW EE, HiIRMERET, KBHM 4185 LLA—-AFAFHI THK
BEREHNRRERSEHE 32767 k (A 1.5H4%>]18), BE, TASEKMBIMERHA
2= IERR.

THRIENAFSEF AN T, haHI “Hik” R,



AP B AT 15

E9FF (—5633) 59903
+ 8CFO +{(—29456) + 36080
176EF —35089 95983

A BOARMA — N6, HERFEAL SR T M A28 F T6EE REEFMAHSHBMER, EH
76EE FonHUR I # 30447, FH, 32768 RLUAFKAFHMWE/NIHE, NEN LHWzE L
RHEET .

LEFFHENRRET AT FREYUEMR I GUMER, TR R T 6
H, mH, mREFEH, HELIACHBIMEREERN. Fx b, RSB HEH M
&b, HeBdB28E LNARERTEUMMEE, SFHEHEH M RRMEL
HREVLER AR, ARSAEENAEL—F=E#A <17, XA EEEEEDH—5IH
MMy R—Eskfn, HbAFIAME R, Bk —FI_ &AL, MFSH,
AT RER (O BliZAL, WA A RRIXFF St L2 “B b 7. FFS A0t 4 o AR 3 “ Mgz )
B i v 8 B “ L, CABRE Ay 7 i | Ron. B 1-5 A T B A A s H A
MXETLABSIH: 1 “Mimf” $#fEmF Sl P g RE QAR FeRER Y,
FTURER .

W RGHE#Y SRS HERE AT
p 7 7
¥ A e
A po H
2] H x

15 Indus BRIEE B 55
THEEESEARRES H LR IER ST, S SERMER LY.

111

0000 1010 0000 0111 0A07
+ 0000 0001 1101 0011 + 01D3
0000 1011 1101 1010 0BDA

ZOIRA RS G815 h0) B9, WSARFSAUAE, UG, 8 1.
2% 3 P RYsEEAE R IR A R -

11111 11

0000 0010 0000 0110 0206
+ 1111 1111 1011 0000 + FFBO
1 0000 0001 1011 0110 101B6

B R SR, AR SRS, FLARART.
1 1111 1111 11 11
1111 1111 1110 0111 FFE7
+ 1111 1111 1111 0110 + FFF6
1 1111 1111 1101 1101 1FFDD
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R, ZBIBEA RS ARV WA RS AR, BrLAMBR AR .

1 1111 11
0100 1000 0011 1111 483F
+ 0110 0100 0101 1010 + 645A
1010 1100 1001 1001 AC99
ZBih, HRFFSAEREL, BRFSMtAHREE, FLARAE THEH.
11 11 111
1110 1001 1111 1111 E9FF
+ 1000 1100 1111 0000 + BCFO
1 0111 0110 1110 1111 176EF

RO FEARAE M SR, BEFSABiEE, FRUCETEH.
FEHEILS, a-b XHHBEER, BEER 0 W #HGHAG, REHES oM, Xk
YT a5 —btEM. i THEHIRE 195-618 =423,
00C3
- 026A
B —026A H# A in bk FD96, [H2h FD96 £ 026A ) 5 %I+MY.

00C3
+ FD96

FE59

TRHFIEF S FESO Fon it —432, WE LEAMEER, 4

11 11
0000 0000 1100 0011
+ 1111 1101 1001 0110
1111 31110 0101 1001

EE, ENMEEXGRARA, EBRMRENER L, MR b, MREFSH b
b a RMZERAL. HHRVUEE S RS BN NS E, RIEmk A
RATRER TR, RMBEERA R, WHARRESERBEGL, WRnks
FARO, WXMAREZEATEGM 2 “i” A5 E%E “BH”.

HE-IRBEREAGITF: s 985-411 = 574, FIFRMTHSIMDET A .

03D9
- 0198
AU 019B #4n b 019B 9 58 %M FE65. BN
1 1111 1111 1 1
03D9 0000 0011 1101 1001
+ FE65 + 1111 1110 0110 0101
1023E 1 0000 0010 0011 1110

AFZEHAGL 1, 7% 023E FonT-sthist 574, XA G FEMMBI A AL, FLLKIR
MBS EATFERNL.
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BEEBELEEE . mAMEZEEERCLBE TEMHKE (xk%E) £7
HERAHER, WALAASMEX T SBEERHET . mMitEILED AN msks Bt
ok AMAHNAREZEREE TN, mEMESEASH, WEANRESEL
KHGE: MRANEZERARY, WRANBREZELARSHREY . WHEFRIEA05E MR
HIBEBEREwH . MERAF KA ZHGIHME RS 2912315447, gtE&FEERE. B2, F
B E L — 44570 C28H T F RO SRS R RITEE —32768 ~ 32767, WiitEHLEE
B An T B

8E3D
- 3C57

Bk 3C57 B hin L 3C57 =i HI%MD C3A9,
1 1 11 111 1

8E3D 1000 1110 0011 1101
+ C3A9 + 1100 0011 1010 1001
151E6 1 0101 0001 1110 0110

BTSSR RN, ERA RSN, FLI=4 THH.
A/NTRIBITF R UF R G DR MR MR sE, XHFEbEATESRN—
RERIFMD W R HIHMD B KK B R M R s B

%316

TR THIFRHEHDENEHE. SHEMNREERERGNIEE, HHMLT
Rsth. MTmgas, HMREHERS, W TREEHE, HMETHEG. HaBME R
B T HIROR X B B R R T EF.

003F + 02A4
1B48 + 39E1
6C34 + 5028
7FFE + 0002
FFQ7 + 06BD
2A44 + D9CC
FFE3 + FC70
FE00 + FD2D
9. FFF1 + 8005
10. 8ADO + EC78
11. 9E58 — EBBC
12. EBBC — 9ES58

13. EBBC — 791C
14. 791C — EBBC

1.7 ZEAENG
HHEAHE T ESRTRMEEIR, XEERTH RIS (B RFR, XHFRETIA

ARBE ZHERFRR . B AT B R SR sl K.
80x86 HHRHLANFHFREBENIES. B LR — KB AT, B/ a8 7T

© NP WP~
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UFE—NFHRER . FHERBIERE.

REHUREVA ASCHBFRFH, SN FHAERRITENNESFFEE — /> ASCI
.

BECTATE KB ZHFNLRT, m—4 FN, —AFERFE, — bR R TR
BALH SESERFSH-

MFEFSHEMHFIAMDME, IRSER N, TR RS B AR 5 b 2
SR SR X TEFSHEIER, B THLE R EER: N TERSRN 5
BIFMDHIE R, B TS RE T ER.



F£28 NHETANCRIBESIEE

AEATEBRATABRFIAT 80x86 L RIETBR ARG TH: XARmBE. LRE. s
RS, X T HEfTEMKE Windows 8; MS-DOS 3. (FHANAGE R IRICHES
BRI, REHCRSFHMMIEY B, AR BRRBIH, hEESig, Bt
R RT P ATRFRE R IIET. (BRABITHENBFEEHRENEHITZT, IEATRNEEF
PATHERELSDITHIRE.

21 CHIBSTIERAES XL RiES

CHREBEFTHRERARBXAHLE T —FFiEH (statement). K¥EHIBGEITLT 80 4~F4,
XHERIMRGIE TITENREERE LER. B2, MASM 6.1 {438 ik 512 MEAaa+,
EETITRARL “\7 BRTAR) B—KiE0HoRT £47

& 2-1 -1 HEETBNLRESEF, XM0THELE, ARkHERNLHIED,
DABRAER IR SEA2H T anfil dmdE L4, HERRATRIF.

; Example assembly language program -- adds 158 to number in memory
; Author: R. Detmer
; Date: 10/2004
.386
.MODEL FLAT
ExitProcess PROTO NEAR32 stdcall, dwExitCode:DWORD
.STACK 4096 ; reserve 4096-byte stack
.DATA ; reserve storage for data
number DWORD ~-105
sum DWORD ?
.CODE ; start of main program code
_start: '
mov eax, number ; first number to EAX
add eax, 158 ; add 158
mov sum, eax ; sum to memory
INVOKE ExitProcess, 0 ; exit with return code 0
PUBLIC _start ; make entry point public
END ; end of source code

B 2-1 Lok SR RH
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HTICRIESAFRAEWIEHE, MUFEXRENERE (comment), FBHTHE—17iE
e, ERLLSS “ 7 Fih, HEXRTERTRER. RS SREF —FINFERLER
E—NRAMETREHE, BL8—THEEE, BIMNFFHE2EEVHEERE.

CHIESMIEMA 3 MR 154 RiE4A) (instruction), ¥{F/REViEH) (directive), 25 (macro).
SRS WMIFRT BRI GLERE), ST S58B4 —mBiFm T
80x86 CPU "I LA$hATHIM 4. B 2-1 Pl F BT Z4&484:

mov eax,number

add eax,158

mov sum, eax

1 ZBSBNF RS 450 number IRFKAIBEHT EAX SB[ b, B2 4450150
B FKEE 158 53] 477 EAX FHER PR EKOEAM, HERKE EAX FHEEh. &
3 FAR4 BN EAX FHEBSRHIRNFHEEHBNFHHFS 44 sum WAGEST. ABHAER
FAME ST 4R 4 Fh 80x86 HE LB MEIA T .

— A ETRREASHIFCH S RRELHE. XHDEFFEEEIERS, BAEXER
RIGEEFEW . Filan: £8 2-1 ForrREIBRAF, 386 HiRICHESIABIME A 32 r#/ER
HYJ 80x86 74, .MODEL FLAT $5iFil gmes A— - EE7E R AT, X rRRigsd
fi— S b R BB ML Ik, TR BHREIEAS T .

RBIRFSAE —ERR RS . HRRIE4A STACK 4096 LiFICHR, BRBERSL S
RO E 4096 FHMZAE . XA REHRA TR BIRAMALTME. 4096 4
HIMERR R FX TR 2 BT RIERERBAT.

#RAES (DATA HIFICRBEE LHEM. #HREE R DWORD BRI &S AHBIREN
FHMERFER, 81 ANREFFS 4% number, F¥%4{L2% FFFFFF97, 2 MEIBHRS 4
Jy sum, FH£4 HERIAEDEEIE 00000000, 2.5 3Rt EHRE WIS iE MMM A .

fe/RBiE4) . CODE &iFiC 4 8848 T R IE 4 "I ITiE 4. PUBLIC &iRiC 4R B HRI0 “start”
BFPIAL SEXHMET LS. BE—4&IEWR END, &HiFCHABERILTE.

fa/RE1E 4] PROTO 4511 45 2813 £ ExitProcess #% 3 L E/R B Fob, ExitProcess £ iniE
HEKEH, BHE-IUFEH. B9

INVOKE ExitProcess, 0

A&—/ AL ExitProcess B384, F15% 0 (A HIE.

—NERAR—RIENNES, EITLLERS, HREE4S, SBEH4S. LaR%
—NERSBRBEAENED, RAEBHEXEIEY. ERFBFHRAEEIEN, RE INVOKE
T AHIEE R E .

—RIBEMAR R RAER, FaRE R AKX IRIRIEDBORBNEAL R b=/ 55 &%,
BUEE. R X LHLLTFRREHES

£F B BAEH: BE
Bilzn, — A BFARERS TEHX/MED

zeroCount: mov ecx,0; initialize count to zero

TEATRSBES, AFHLL “: 7 &R, MREAETFRIES, 4FFEAFREE. B



BT Aol I35 T 5k 21

HIBNEF RRARIRX MEA R ENIESEN. BrYER, XE_REEN. FRIEDRER
e%, FEE-A, HFEFSN. WRESNVRER, PRLESSR, WrLna#. At
RBBRERA 2y, TRAZHKRIESR, BERFREENMRIESR.

ZFEB AL 2 —REBRFLCHEMERE, RNEASENGFFIMAE, Hari4smaTLL
RE S WHRBIX N PARIRAIIE S . MRAF PRSI SEEERF P EFNT, BLATLLIX
BB,

addLoop: add eax,158
EFEEAR—ERITTE, AFRA A jmp (BkEE) #54, BRICKHIEZSIRN goto B4

jmp addloop ; repeat addition

£, jmp $§4#Y addLoop &5 BALEEHAE 5.

RRIES PITEN G, Blan while 5% for ENRIEEHARMER, BEEITETER
imp BHMRIBREIE SR L, FANTRES 4 Eitie.

AR RAE - 2FH—FRADORRE AR, Fi:

_start:

TERBIBFH, 15 _start: HEE—-KBSIED nov &4, (XX SWEIELBRFNITLH.
BNBRF LA — T HARIROF AR, HFERER, EHER _start RERIAFE, BTRIER
GERIRE AL, _start 0T RILR R IHEAR .

ECREEY, AFMEGRREFTFERTE. NFMSGEHERN. LTk
FHATHL (O, W5 (). EXLBFS ($). atFS (@). BT _start PR TRIZ, A$H
ROERARIEHRT T AFRERUKFF L, HAFRBTLUE 247 M50, IREHE
BRAEBEXHAT. M TRARBELSHILH. HARELHIEN. FEERTROMTHEX
RAERRELHREE, MK Macro CHEAAREAEMESLTE. HFECASTHEDH
IRFFRIE

CHEFREEETSMEER. B, RENBFLANEHRLGAME. Hk, REgx
IERIFIFTIRYE, BRRAFORGRE, ER/NSTR, XE8a T REBFNTIRE.

EB—T, CREFEVLFELT. DLW, RERTEERS. —/NRE R IFHIEFN
MEXAMEEXNANRY . BHRBLAFHRES—F. BiCHAE 1257464, REKNE 18 5
T, HERAE 3051, RIFEGEN-BHELBARX FINERES. ELHESHEE
HAELUHBRZE AT, AZATRA Sy BICRIESNARER, BRIFEIEICE 8K [ AR
__*¥° :

LHRIES ATLMER/NEF®, BaLMERAXETE. AEBRTARSKNE. TLURG
REREFIANE, MR, IMHRAEEERNGRIES M/ NSEBHAERH. Bak/h
BB LHAXEHRELBA/NEHRBERNS k. 2BEASHRBLLRE. &
ML R E s RIBER/NEF8, RERTRESHERREFE. RS hNHERELTE
PEX—H ,

REB M LRAMSERIF (MS-DOS) THIA. FLAWA Windows i) Start 32 2 th i fr 4



2z E N

P, AT MS-DOS O R, A o (e Ag it AR RS IR E R, R
AR |- Sollwane PRI IR, COfird RE — TR 0. BT 2-2 AL T, il A
Wil " e R SURETE . - Windews I3 W 8 E R EA R " 0.
T B T T A 0 MS-DOS fird .

b ST g ._....... . .r... r._|_. _“ij
"' ST e ] P LT
'F “I‘H"J!N i H'W"--'_' i e L R R e
£ wm-m: L mt:.-.rmraw nm-m-ﬂmm L-_"_-_' - .: e
- R
; '\v.h.r'-.i-l'l-ﬂ'l drk I-Irllurpﬂqihi-ﬂ ﬁ!m:l;l-.g.u-ﬂ:-.op'lm' Wﬁm g
Tivesarwariel i ﬂﬂ:u-rc"-j-d--:"i 'unudr'-.-'nlu'np'!..::dr -ujn.-,. -.::'l_ :-I_':'.’ '
; e e e
= _: - _:_.'. Vi
4 = : vt : R
I'._-: i d T |||: 3 )
" S
iy T £, |'.-
4 i

Bl 2-2  25-DiS BTN

A, i G S A R K AT IR G ) BT AT TR,
FEmr LA For B ediv & ASHEEAREA, FIEafa “odit flename™ WA, 04 Lt
T, sk bIAE T, R P HET R, RN, BRER S T SRR ST
S, BRA X PETMC RS EAUE an, AR FR AT AR &P cxamploasia . IR

fredil ecxsmploeoaun 5, F@EE D Bn. EICEACRIESSE A, TEorTiklS,
VEAEAS RA File #5500 PRI Save SETER{R T LM, 358 Bxit sETUR M SR EE .




$etf L R Aeil 875 F 5k 23

%3 2.1

Gk A A A 2-1 RF. BRI EB R R &R B BiCh YRl fE RE N AT mE
B AIRA . 3038 E HIA B CD LY Software X%, uiRFIRE ¥ CD LA
P i e st AT LAY B SCHE)

2.2 CHweF

Lo as AL HwIE S IRARD, A5 CPU 24 £ w[HiTHY BERARD . RERIYIL 4325 MASM 6.1
B ml, mlBEAELCHER, O Biaoctt. B2, ml R xHmt Rk FERm
FaEERAE, Hik, ml AFCSHE, BASINREES R .

EIAEFE 2-1 RAIREIR . BRIZXANBFEFEETEXF X Software T Y example.asm 3 H,
ml.exe Y7750 Software T, H4 AT &L nFIRF:

ml /¢ J/coff /F1 /Zi example.asm

E@LRIAHTRA /727, IRIAKREHEMLSHBEBELR. WEHBA “nl /27, 425 ml
R B2 /c MBEBRRATERE ATFEERE FEMNE HR- Rk
PR HMESH /coff RBHEA H—/~ COFF ¥/ BAr3ct:, XE el R4 REREME
BRART: B /Pl RAERERE, ERREERPDBERREHEL; B&E, R
¥ /71 BRE BRSSP ERMARGE L, ERR TR TITHFERD, "TLABREEFHHIT.
REKRZHEMS-DOS tr S K/MBEFILL, BHEBEERR S ANE B, LHEFRIER.

{_ 4% example.asm Hij, M4 dir example.*, F|H7E Software H3F FLA “example.”
F I RA —4: exampleasm, i 4 example.exe f§, 302 4~ 3¢ #F: example.obj F1
example.Ist, B FrfCiS 30k example.obj LASS48EHE. 158 30 example.lst 23 H il 43 5% BT EE1H 1Y
G, E2-4 7 TRGIRFRE s E RSt BRT T &R, —SEREummg. #H edit
HidEA, TLBRBERITEIRA L.

R R Tl AR R BmBiREE 4. 3 1 FIRnERIE0AIL, HiEk
ZaihLR 00000000, FE—AIFHIFFS 44 number, F2LGHAE A 00000000, FE 4 A1, Kk,
F2AWF (FF54%4 sum) FrE4T 00000004, AFAR 3 MR, AL HEtsT 00000008,

R saHhat A 00000000, MIEREIES) . CODE Fih, # 1 KIKHAIEN

mov eax, number

B, BIICFHR mov, BIEHR eax fl number. BHEFF mov ZoREHHRME, TRHEUEN—/1

BT R IR 5 Sh— Ak BT . B ER cax HRFH R T IEFR R BMIL, number A%

MEHREL 00000000 HEAEFIFFATF AU F . X FIGAHBRIETD R AL, TXRHM 00000000 1

AL FF R B F RO BUE R HI B EAX 57788 $£3, #uiik 00000000 J5HiBRE F 8 R, R %

RIXRENEERL (relocatable) Hbht, WEbAL, FELFRBITH, BRHEHAET SBIMIHAL.
2 EES

add eax, 158

Masik 00000005 3148, BFAE 1 FAELE T S AFV. XEWAWBICITR aad, BEHH
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Microsoft (R) Macro Assembler Version 6.11 10/10/04 21:48:54

example.asm Page 1 -1
; Example assembly language program -- adds 158 to number
; Author: R. Detmer

; Date: 10/2004

.386
.MODEL FLAT

ExitProcess PROTO NEAR32 stdcall, dwExitCode:DWORD

.STACK 4096 ; reserve 4096-byte stack
00000000 .DATA ; reserve storage for data
00000000 FFFFFF97 number DWORD -105
00000004 00000000 sum DWORD ?
00000000 .CODE ; start of main program
00000000 _start:
00000000 Al 00000000 R mov eax, number ; first number to EAX
00000005 0S5 000000SE add eax, 158 ; add 158
0000000A A3 00000004 R mov sum, eax ; sum to memory

INVOKE ExitProcess, 0 ; exit with return code 0

00000016 PUBLIC _start ; make entry point public

END ; end of source code

E 2-4 FEH I example.lst

eax f1158. {CHMEBINIRE add XML HIBILK, HHTMBERE. BRIERRMSTLESEE
ERHMER.

F—NRIEY cax HIFLHE A EAX RHESNEHEAH MM, HEAHMZ A ERE
FEAX . HTHE 2 MRERRE N (RRTHRENRHFEREEMATHHIE), LH
23 FiEX R — V1 EAX FH A28 O F B g . BRi% sk B AR EER 05 00 00 00 9E,
05 R “HHIRTE 05 R AR FHIBFNFFfEE EAX BN, Cmas Zi 2% {d 158
4 W F K B B — R4 %MFD 0000009E,

%3 &I|/AEM mov sum, eax #REAHHE 0000000A, BT 2 KiFSiBEHLLEHT 104
F. XEHFELSBLEBICH mov. BIEHK sum fleax. BRE | K54S —H, B/ BEAX
W SR S BB sum FRIARVHIE B . XAIBLIEDRIEDE A3, ER7H EAX
FHEBFONFHAHEHBINFRITE, HbiabR M 00000004 544, XA HhHEEERA.

IRAE 4 KBS ED, BRREIAHEAER R 0000000F, K HRT 3 £484 1803t 5 H 154 5%,
MXARBIF, ATLAREY: B&ESEDHEBRIDNS S MFHHBERAE. FxtE, H4ERT
Lok 1 3 16 MR EHRARE. H4ENNE 1 (E 2D MR HEIREN, LA
BB TE S TR 2 AR S HIRIERD, fmov sum, eax HIIRIERDAMNTF D AT LIRS, 844y
HARBAEER, APHEHEBNE.



ot T P o 2ok TR 25

%3 2.2

L ZERBIRF RIS 3 RIELTE, HinE4 mov ecx, 0, ILHREBUSTHERTF, REFRIH,
UABAE A2 B B AR FRAD R X L THIHE 2

2. B4R INVOKE & —MEREiEN, ERBER LEER—ANFiER, £E2-4/FERH
iAo, BRHERT ZO0FNORE, (R B—4%& nov 4 Wb 2
0000000A, S5 54F7H. fF INVOKE [FHIE —&iEMAYHEE 00000016, )

2.3 EREAE

BRIy v LU . YR FARLEAMES RN, LRSI ERTHE
bb . —SdBRAEES, LMELUSER. HERIEE Sl R siEs — Mg
BANTRIBRAESRD, BF b, M- EHRRMA BARE, HARNB AR &
doht. HEFEERMATE, XPTBAERBETBEINGS, BEAN, "TRESIMOREL.

1% BLFARBRER AT ERESS 200 tink. SKERARGEHATRER A RIRAHY link, ZnREEFAAFHTHIH CD £
BB, IB2RtREAHTHAY link, Bilgn, A TEAZE ik, @ FEAGSTRATAM :

link /debug /subsystem:console /entry:start /out :example.exe
example.obj kernel32.lib

SARTESBIT, HEREH -GS HE AR, link 6 46 example.obj UL & 3 B B 3 #
kernel32.1ib TR FRBEBEAC 3R, A= pRdn HH 30 example.exe. [EIZE— T, example.obj £ i
i 4aes ml AERHY. FEKAY kemnel32.1ib EREEABHKRAEF, EEEELER, AR
B EER #2 ExitProcess,

RS PAE SRR, BRBE /out HETHAEBFXHLTR. XAPGE
FALLL exe 5K, BRALMEELCENBFEHRNES L. H#BH /entry:start
RIRBRFMALDR, EEE | FEWTHRSIEUNMA. & XBEFEEEATIR, 2
R _start BRREBRFAAANEERIR. #2% /debug HiFRES A RIART L EN
3 example.ilk 1 example.pdb. 5, H#EH /subsystem:console & iffkiE %4k
e ARE, it pk—/ DOS HE FisgThisHl &R F.

ARBFGAIR, £ DOS IR THAHIA:

Microsoft (R) 32-bit incremental linker Version 5.10.7303
Copyright (C) Microsoft Corp 1992-1997 .All rights reserved.

BEBR, £RI XM example.exe, example.ilk F1 example.pdb L5 E T,
#3 2.3
FHEN LR EERPIRT.

2.4 @i
BRBLTFREARIZHBFOIT, EE-MEARERMENTALCEE. Y4B
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Frivas, mpith WA e i S WA, DR LR ST LS TEEET
fEEEFI R, AT TR, COR "l BN, LUERIA WL i Ay
T

F TR L AR P L R - Windbg, EEH SHETCRIETEANHE, B —
THARTERTH, s, el T AL SR O EmL,

T DOR BT Pl RLA Windbe", DR, B S T — - TR 225 R
ARG PR E Bale, BRSATH Lxecutnble, (EFE examplecse it 203 Fob s o T ks,
SlE el Ok KR AEE 25 AR O . Pl AT example cxe, Cirnmand 85100 0
THEL T AkE, A THTEMR. RS N e ST, Au3a b, DR Windbpe 51 1iE
FEW RN,

He BN wes Do WA e 3
R i G P St S s

L Lo oo TR | T iR

[H 25 S04 Windbe B0

AT step inlo RS, (SR8 H e GELD “ &35 o MsEBRAT LY, fLh{5ne
T 0K, S LA step ine T AR {CTUER BN Winidby §) Command 8 01 5 &
S8 Comunard 3 T8 ME, AR View 308, BIGIRE Kepisters F38, 47T 50T
oo A s BOxS6 e 7 RRY AT #LERSE View | Mooy F328. 3ITF ~Pdin, M
SO e, PR A AR, S NATITF AR O I M R &
A xR FREAF—ME onmber, Kl REABRAESEN “doomber™ 255 H S5H
i - FESE TR CBEHMAH RRE ReRRE 2 B REe.

AL Rl [ B Windbg ¢ 01 W EL AR . Repisters 37 0 T 75 EAX 091K % 00000KK<),
FUXA PR THAA000, SR, REEEIIE AR Y FETHARRBITERERT FEF.
fde, LU A D040 1000 25 B T AT AVED | e 40540 o max, —amner phithhh. iksEdE S
LSS Bor, LEP fp 94 0012ffcd L4102 5, s T £S04k mat-at .

Memany BT A = T8I0 T8 B I-E 0004008, % 4 E R P FE B 7o nombar [



oL R T SR et 17

- ERAEDLA RRARERD
s hxdhuec: AL Calmo:
. Dtk FESEM

S 1]
JHODEL [N T

Fwms L Tpumimr= THOTS: ALpAfF sodenll, dunitlodm: DedRs
poredEEAE RIS SRATK

romrrErT w@werugy fve Jdela

sazacri b maia poegoas code

. PICETAT z FireT rambe ro Ese

[0 [X1 OF AC E0 [0 09 09 AE
Eou im0 F0ooe 0T A
IO b &3 AL A6 4 03 43 a0

0 EO [ 33 -4F

Raht, Bl e JLL AT E number s il Hutilhl T . & -THbaL R 4 AT 97O AT
B T, 0SSR (R B nunber BT FLEEIESY, B CE R E D
AT LLS . R A RRAT S| AL —FRY. T H Wadbg Bomi i LSRRI IR R
T F TR

Mt | osiep inle SRSH. | RH-FERNSERS. IFHE=EOWM, ME2-7THhm. $#
FP TG THFFEEDRAT. SRS RO AR, B, UAX SEF PAERLT O R

FR L L TR S i I
1ol InE
A e ReAmSTS

jAIC010Na
LRIRIRIRTE

HI - H R L e e
D ORlicR AzhEIy prinT puslic

1 e ol amarea e

Fror? of (a1 pfen T @n iF g U 3 bR oS
[ 08 Q1.0 £ 90 50 32 OB 0 €3 o0 o3 Tuw D0 ... :.

IC 3N £1] O3 CO £ G0 58 3 0 wa inpoiEl s Ly .
L o B e R oLl | e L e | e =R T [ O I 1 o ¢

L R0 | T Pl | T A, 10 1wl | S, AR

M 217 B SRR T e Windhg WO
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R AR, RAETREREE, EXNE LA oov 14 WA TE oumber S TR -ME R FTT 8 BAX,
R4 BTE 020 4 00401005, ZEHEBHE | S-S TRkl 5 b5 YR HLD. FLL
FEmEIAhhl 00401000 Fin 5, WL -EELERITOES -

mLh T stepoanto $E1H . BN, Windbeg B U ANk Z8 e, BE L SIS BRI RYL
HIE RS, RAX HFe AR 25 0000033, [H5% —105 fr L 158, #0155 o |aedl & 35 <43
Bl BN SRR CE R AL e, R 3 RS 4 Bakhl . EFL #4T S AR ETT T,
EEL e hy 2 f- ot 0217, Zelon SIS am 0000 Q010 0001 0111, oo Rk 4 — 4
T dER . 760G, T4 T, B OL-IRTFIETE 1 fiEmiE A, RN 1]
I R EmiliEs. BT IrET HeEY, 0{CEA GEEHEEE SRS RERT
By, F 6 TR 0 fndSr, 0FmilTIEE T 5y, IS, 90 kbt | Ty
hnik 2 W4T H A

1 ETAPT of ARIT pYagreE

L]
Rl 3 B
Aofdaked
j1E Pudem
SRR Lho]
AL ECE
AMiZedea
Wurein

: iy L oIl jancoazit
HE TR T . i

iPrsil yrmmbary Lo ENE
L ©oasd 3L
HEE. BAX I OELE D ERADTR
ImarPrsomans 1 ¢ oaxly Wit cwdacn cooe €

i mall el Oy Uil pebls

k]
WY gl L

BEATALT BT £F PF 3T NE 0 (0 G0 00 U U 83 03 00 30030 ,cuencneecnnonn-
AaFGRYGELE DG P 00 00 Q0 0 00 S0 00 D0 BC 23 DY OO B 30 ... oalaol.la.,
|

B o e e e T il L

Bl 2-% 32 &ATFRATER Windbp @ N

PRk bl FFostep into f#0l. BRI 3 S5 5WATIOR H RS, DM 295 /Y
FRgh LIP 20 - {rde, Blfe, AN IELL 000tk H e rBe bl 25, |E R
{H R MR TE 8 EAX & BUF| 00404004 d Shpre TE & o0 R, 3040 T M52 1
QOP0L03S Dl ] mov S8 U ULTHI P vy LR EAME Y R 0. 3
AT P A, AR — | Memore U 1200, ARTEE s ff r'—
T, AR LR AR TR o S o ST EN Y ASCU 18, BT 8% B r i)
Wi, ul3 48 350 | Flomh EorFF S B ASCIT fUES. 245 #1448 3% 7T 4 CRFa =S 340
TEE M0 s,

il b oslep inlo S8, W AR LH 52 3% BxitProcess, ek Dol LA Ao, HE
step Ute FERITEAT . ARG T - LRSS T . bl # X 3 Windbe @, S0
AMEFRHE Debug ORI ) H1 Restant CHAT T ERHATERE.



AT R ol e TR M

SEHSFH

: [azob romber Lo EMF = 11-ﬁ3‘:
war . LIE :ada BED a2 B
s DONRE TO el oy 1 l:I':I'I:lililiI:r
Emdsdcemeaa. 3 ¢ maltowlh owouer s [ i I:i:l:.':
| bk § 2

+ make S0 p ool zalil

1 EES 9 BIICTE T

eEC43400] BT E2 FE 27 OB 07 OO 20 O O BC O3 0 B 2C Y ........
R ECATd00d B0 20 Da L0 GF PG SR 0 oo B oD et e
IRBLAJTIRSE B 0E 16D LIL DK CFL DD AE 00PN OBE CTY PO OPGOGE Al

mxl 4340 B0 21 o3 Lo IE o3 &0 OF o3 GO BE 03 L4 B0 30 00 ..o...o..

F 28 RS SEESSEITA N Wndbe i1
w24
P 0 vamber 660 A 255, FEY L ERS i AN B RES T {0 Fhnddn
T hide BAX (e, 08, iR, HIlERESRTE. 40 3R0NTF Rt F
Wik,

2.5 #iEinAd

BE— DA HE pY e, SWoAL HI WD TERFRTHE M AR SRR N, A
g - AL R R ST S S T R e A R 2 e 2 il RS S e e
A SRR LH I i

ECCT R R T T A . A ERIR A GE AR R, A AR i
THEH HERIFmN, B EM AL R PSS  PADIx EmsiFf Bk aiE i o
el AN of et R T AU e T

" r W Ek
1l I ) Bt 1R 1]

|
| H 1 EH
PO ] Sl
. n [ |

PR ETR LS SN AR, ST AR R, TR QL Oosgey
Rl A T b
VAT ML R, AN, b ST VR AR, AR Ok B {l aBh, TOIF



30 2%

IREs W a8h YA
R —BHF. HrDiET

byte0  BYTE 01111101b
ERFRTHHE T 1 FWRZER, Fmikfes 0. XKIEVEFH F T EMIES:

byte0 BYTE 7dh
bytel BYTE 125
bytel BYTE 175g
byte0 BYTE i

P24 1111101, =7D, =125,, =175, 7D\q & ASCU \BF/RVERIES “{”. BERFKHEFRE
TEERNER, ATREEHELRAM/ACFFIR, fmE 6 BitiRenZEaH, wi_#
FIRZ TR AE . R BERBIE L BFRER, BLFARMS T 241,

BYTE }&R BB AR B —B 2N FVHEEE. WREEEHESRERE, B CTREEH
S8, WERERELHSHE. | MFNFERAIERSHTHEEELE 0 ~ 255. 1 MFHEtEn
HITSHTHABMTEEE —128 ~ 127, RELKBF AT EASEE/ 9%, EEEELMRE
BYTE i§mZ M FIRIERTEE Y —128 ~ 255, THEMITHHERI R EEHI0GE:

bytel BYTE 255 ; value is FF
byte2 BYTE 127 ; value is 7F
byte3 BYTE 91 ; value is 5B
byted BYTE 0 ; value is Q0
byteb BYTE -1 ; value is FF
byte6 BYTE -91 ; value is AS
byte? BYTE -128 ; value is 80

DWORD F1 WORD # R BB MM E 2 Al. DWORD iEMMB N RIERUNFEM. FEH
4 FHRRFHOAH SRIITEER 2 147 483 648 ~ 2 147 483 647, RHE A SHMTEHE
B 0~ 4294967295, FILIBRAMRIESAIFEEY —2 147 483 648 ~ 4 294 967 295, 2{Llsh, *t
F WORD &4, BARIESPIIZREIE ~32 768 ~ 65 535 TEAN. WM THIFAM T L8N
FHRFHIDGGE

doublel DWORD 4294967295 ; value is FFFFFFFF
double2 DWORD 4294966296 ; value is FFFFFC18
double3 DWORD 0 ; value is 00000000
doubled DWORD -1 ; value is FFFFFFFF
double5 DWORD -1000 ; value is FFFFFC18
doubleb DWORD -2147483648 ; value is 80000000
wordl WORD 65535 ; value is FFFF

word2 WORD 32767 ; value is 7FFF

word3 WORD 1000 ; value is 03ES8
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word4d WORD 0 ; value is 0000
word5 WORD -1 ; value is FFFF
word6 WORD -1000 ; value is FC18
word7 WORD -32768 ; value is 8000

FRFIFHEAZ— RERAFABRERTHERNESEM. 6ln, EEEREKS IS
4294967295 1 —1 HIPH/~> DWORD iE41), #B4E M F FFFFFFFF, X85 RN AR TS
BHY 4294967295, WMETLIREASH —1, RRTXAMHERN ETX.

BT BERERS, BYTE BARKFEAANFRARENFHEARNFTHEEDRER. #
5 O HEGIS () REARKINFHRERFHE. BNSHARRMHE: Tie—/ HE
BELD, M-S SRERD. ATIFHFREBOS AT, MEERNEY
BALMAES]S, SISERNFHETULEHS . RIEARINER, AE8RREs, o
BAFEFRT S ZE, BFFERT X582,

THERIEA BYTE iEMHE 4 HL.

charl BYTE ‘m' ; value is 6D

char?2 BYTE 6dh ; value is 6D

stringl BYTE "Joe" ; value is 4A 6F 65
string?2 BYTE "Joe's" ; value is 4A 6F 65 27 73

HIFIEHE A5 7E charl £l char2 o, EANATTERAERY, (F FIMIEUSAKBANL ETX. mEE
TR m, IPLAFELR ASCILE 6D,——iLHmBEHFNEM ASCIL %! ¥, THKEH
BREBERTF. WEXSISENEFBIHERE.

BYTE. DWORD 1 WORD iBH) W[ LAF MM EIEH, EMLLEESR. 84

dwords DWORD 10, 20, 30, 40

RE 4 AW F22E, FiE@4E 000000A. 00000014, 0000001E F1 00000028, iE4)

stringl BYTE "Joe"
stringl BYTE ‘J', 'o', 'e'
1 AEHIE R .

BHAFF DUP REAIREFMER AL BN FH R F. EMRATF BYTE. DWORD. WORD FiIfift
B GEEEENiERRES f. B ‘

DblArray DWORD 100 DUP(999)

fRE 100 WFHIzziEl, SAEBBRIIEIL A 000003E7, Xk — NGRS Tt BT sk
HR. MRTBESONES “*” WFHE, BLTRIER.

stars BYTE 50 DUP('*")})

IRBE 25 MASKSRUES, 4
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starsAndSpaces BYTE 24 DUP({("* "), '*!

RE 49 Ny, HBREREWHE.

BYTE. DWORD, WORD R HAiEMARIER FTURERFER, M2 3 EHE
BR. FERERELHEN HLERHITEE, MARSTH, ERICHAEANSR. Ak
ARBENEFEZGAEH LB, BE, ARBZIHERBTRBEN. mTWiEmes
ey, BEANERE NSRRI, HEEs{E S 00000090,

gross DWORD 144
gross DWORD 12*12
gross DWORD 10*15 - 7 + 1

B BYTE., DWORD B WORD BHIEXMENFEHE —ENKE. LHBREHE TS
HIKE, HRELIARX ST SERSPRYMER. Fim, mE

char BYTE X!

ATHEBH, A

mov EAX, char

AT RIS, F478 EAX B0 K, i char £RFHKE, PailsBst REineEa,

AR SR a0 — SR BB o FR IR B2 0, An7EfEPU 6/ QWORD 154,
B 10 FHBAE TBYTE iE4), RE 4 FHF AR REALL, £Y 8 T2 A %M REALS I
fRE 10 FHFAHW REALLO, BHAITARE IEHSMEFEFY. THNENIE, &
7 ZR XA

%3 25

B THEFKIEDCHRSERODBAE. EROENFHHEANTASERIRER.
1. bytel BYTE 10110111b

2. byte2 BYTE 33q

3. byte3 BYTE 0B7h

4, byted BYTE 253

5. bytes BYTE 108

6. bytes BYTE -73

7. byte7 BYTE ‘D!

8. bytes BYTE 'ar

9. byte9 BYTE *John's program"
10. bytelo BYTE 5 DUP("<>")

11. bytell BYTE 61 + 1

12. bytel2 BYTE 'c' -1

13. dwordil DWORD 1000000

14. dword2 DWORD  1000000b

15. dword3 DWORD  1000000h
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16. dword4d DWORD  1000000qg

17. dwords DWORD -1000000
18. dwords DWORD -2
19. dword7’ DWORD -10

20. dawords DWORD  23B8CY9ASh
21. dwords DWORD 0, 1, 2, 3

22. dwordl0 DWORD 5 DUP(0)

23. wordl WORD 1010001001011001b
24. word2 WORD 2274q

25. word3 WORD 2274h

26. word4 WORD Offffh

27. words WORD 5000

28. word6 WORD -5000

29. word7 WORD -5, -4, -3, -2, -1
30. words WORD 8 DUP(1)

31. word9 WORD 6 DUP(-999)

32. wordlo WORD 100/2

26 HESIBMEH

EAMIECRERE 3 MER. ¥R, HEMCPUEESE, SIAATRT. A/LFSIAN
ARG FATRITREFE R, HUEERNFRBELEREENTE.

FRELE 2ANRER, &%, £ 1 1MREXAHRENENE, RARAMTREZEERE
B —A. B2NMRERATATEEOREER (SEE-NERES), mAEBHE.
Blgn, mov al,'/' #PSTH, FH52F (FHT “/” B ASCIHRLERR) #HEA AL HER,
DR ZBIHIFY . 32 M RIES '/ RIAREBIFEERIEL.

% add eax,numberl #HITH, FHFLE EAX BFWFAIF, =2 numberl F1 eax by
IF{EARIMEIEE SR . 5 1 A RAIES eax BLBTERER — MW FMRERIES, RAMES R E M
TE8: 3 2 NMRIER numberl #5H T Hofth 2 AN FAHMA N bt o

&l 2-10 FltH T Intel 80x86 fALERBFAIFHLER, A TEMEXNEE AL, M T
It (immediate mode) #NAIHRIES, HEHLSPITH, BEANHELSREEBAES S, RE
EYRMEES. B%. WESREHICRESEFE, ERBHELEFCHNE, ShisEidst
BEIBABRFEA, BFASHEESERERT 5% ENESINTT. N THERMR (register
mode) MIHRIES, BERAFIMERERTHFRP. ATRLIEIEREXNERESR, BFARENR

5 K BARFRTERhE
A:IE- 4 A RIS 8
FHS BRRER—FFE D
i BARBER — Tt

B 2-10 80x86 F-hl#isK

© ANMUGRSBE#SMAE, AREERGHTSREEA OIS . KEAARIES THMRELE.



34 F2%

FIOFFRAT. FHESEANRERLEBEE - NFEREHENET, BREIENF M
BRIEBCIREEN HAVEL

FETHERIF S, 5 | MEEREFFEE F 2 MRESE T F IR . BRI (B
HFCgiE aoct) 7Ex BIEAEREFIH. 3Figsd

mov al,'/';BO 2F
ForFtek “/”7 B ASCILFG 2F RABSHIE 2 MRIES, BILHEIRT AL FHEH. TS

add eax,135; 05 00000087
135 I FR I ZH S BEIC R RAERSMRE 4 MEYH.

N Tl Al — e 5 R ok, B 2-11 5 T & ANFEREN. TaAERR
HIR RS AR ENTF R ERNEIESIEENE R B, BE#EMX (direct mode)
HIREBRABRANE SR 32 fithit. &%, BFARS IS, S58IEEH BYTE. DWORD
WORD RERFEE—iE, HESRBBEHHESKKE—R. SXH— TSNS E 6
(relocatable), LAEIC4iE A FTLAFIHLAG RIREABMIC 4t iotbht . ZEAERFIRFD, Eq

mov sum, eax ; A3 00000004

B2 REBRFESEX, F 1M RERREHRETEN. WERERC LWL 32 (i
fik 00000004 BITH, XAKEBH sum RIS E .

Trfis e 4k 75 2 BB BT e aL
HH#F4A fe—WTribht e, HRBEAIE A PHRIER
BT ek Tk S SR EMEARIRRT AL

B 2-11 P%h 80x86 A7 F L

add eax, [edx] ; 03 02

R I M REBEFFEER, HAR 2 M RESAFERDENR. BHEnR, BiRR5
AR, REETFRE 32 e Nfrithat. Bk, ‘E6EH EDX ¥ 8 %F nibit, itk
REMAFHIORE, RFEHMEDX hayFEin. #mniElE, EDX PHERMTESE 2 M,
TS 2 MRk, HHES ([ RoRCRES PRI, BE2-248HT %67, A

EDX BB AL

et

H2-12  FHfFER AT IR
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k56 B2 77 2% 18143 3 ik 2 A ] TAERY

A —E A2 EAX. EBX. ECX f1 EDX, LAKZESIH7% ESI I EDI #8¢H T
Frev AT at. Z%edRt EBP A/, WgEMBARTS AL, TALSIBR THhL. RE
Rk &, *RI5E ESP AT RFEMEIat, EXSMEHELE.

X THFHARER, FHESBRERIESFREHTRE—ER. SESHES{4SHT
HagiEshnl, MAREIEAY . YHNFREROI/NATHERN, SES PR af ARSHANEY
THIRAN . Bl4n, XFH4

mov [ebx],0

Comar i h— T HIRGE R, BOAERERAEMETREYN, 2EENE. MEEEFY,
AL FTLAER

mov BYTE PTR [ebx], O

FFHNFEHIHRIRIT, w4y B WORD PTR 5 DWORD PTR, #H%iHh, 7E#54

add eax, [edx]

i, WALEMADWORD PTR [edx], K HIL4RMEEERIESANEIH, XA HARIE
¥ EAX fy5 /v

—ERSEERER, ARG HRANNRER. AR, BERERNESAEE
BEZER, ZE-TRERNESNEE—ME. MR, — RS MEERRIET
BAF, HAMHID. B, M 80x86 54K mul, ERAEMAG mul bh, XFix
FIRS, REHT — RN BHRBORE AL G, (T—EBAE—S ML 4.

%3] 2.6
WETIHESH B RERNER. REHFSERFPTLE THRD.

.DATA
value  DWORD ?
char BYTE ?

1. mov  value, 100

add value, 1
add WORD PTR [ecx], 10

2. mov ecx, value
3. mov ah, 0ah

4. mov eax, [esi]
5. mov [ebx], ecx
6. mov  char, '*'
7.

8.

2.7 EENG

ARBE T — MCHEEREOIT: NRAICR GRS O BRI BT
BRI R BIRRE, B S S ERR R E R TR, REEERS
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Windbg F{EHI THATRF . XN ERF, U THRIICRESHEREEMLAESEFN
&4, WRILAE ] anf]{E F Windbg 28 .

BYTE, DWORD & WORD iFAMREF Y. WEHRFMIZNR, HBLIRLRE.

B4 wiEsA 3 K.

« rENFa—HWEHBIIARS .

- HERERA —YARBESFERF.

- NTFEEA—EBENTF.

W IRITESR R, P ARRRRE:

HEF g — SRR 4 b sbak BT .

HFHEBRFEF U HR—BARESERERAA B TH,
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ARNBHEERRLMBLEEHS, KPBEEAEHSTERATHEEN -6
BREHB BN —AME. AELELBRBALHELSHAALTFNRIERPVXE. BdFEHE>],
ATLAT MBI ANl E 7 B &3 F0 CPU F A7 R A I BHE, LARANST7E B35 77 28 (Al 5 X B .
miH, & TR E A 80x86 M. B, . BR¥ES, UIRXEHRLSMHTEWMAY
Wil b 25 LAY o
3.1 ERHEES

25 B BHLR R A B — B B SIS B 50— B . 3T 80x86 HLBIEE, &
BT mov 38452, B4k nov HAMRM T

mov destination, source

A LANIRERIESb AL (source) E—ANFT . FERWFREHIF B AERIERMAE (destination), &
BESHI P FRAOERES K. B RER SEBIE R/ 8. —F movigd5—%&
ERE SRR AR IE oAl B4n, C++ 8 Java FIR{EIEH:

Count = Number;

R GRES ST :
mov Count, ecx ; Count = Number

ix B, fRi% ECX FHFHJH{EL Number, TiH Count #iR#F#FHH—ANF. HE, 55
RIEEHIREIEDALL, mov #MARGERITREMPER. Fln, REEN

Count = 3*Number + 1;
AR — KB mov 54K KLH. AR ERNVEHREHE BAbital, FELZRKHLSK
HREXALHIREN.

80x86 A R B Z—& : HARFIANFREEMBENBRERNEELAATE A
M. FeBle, RBEEEMENBERIERREF#EEY. B4

mov Count, Number ; illegal for two memory operands

2R Count 1 Number #4517 77 fif 8 bt , ABAXFA/SRIREIS.
BiA 80x86 mov /4 FIRIFEHIBYILFF R AT . B ERERIEEABIICH, THRJ|EFIE
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BRI RVED R F T RIHLESHD .
X F—%& mov 84, RRBIEBFTLLEI Y. B 3-1 5IHE mov 84 A —RIFSHITR
TERRSTENY, BARERESFRST. E3-1 5l TEAESNFHRMBRIED.

H RS RS FhH e

S UHEFH FH I 2

AL BO
CL Bl
DL . B2
BL B3
AH B4
CH BS
DH B6
BH B7
16 L 77 5% FArHI% 3 (BEEMRET)

AX B8
cx B9
DX BA
BX BB
SP BC
BP BD
SI BE
DI BF
32 frEfEE by E ST 4 5

EAX B8
ECX B9
EDX BA
EBX BB
ESP BC
EBP _ BD
ESI BE
EDI BF

E3-1 rE% — FHE nov 5

*1F Intel 80386, 80486 Fil Pentium ALELEE, WHRIBLMFHHEMFER, X—ARKER
T 8086. 8088, 80186 i1 80286 AbFH 2%, {HA, 8086. 8088. 80186 Fn1 80286 AbFH 2% 1~ X 4% 32
frdf7e%, Bk, & 3-1 hgaT 32 iSRS AEha.

%F mov 184, WFRWFLBAFBIFAE, HEBIEDIL M. 80x86 LM %%
B—NMEFHBRIBYE— N BRINBR (segment descriptor), EIMBR I —HLiEERIERL 16 ik
& 32460 (BRINA 3240, HTFAFhABIMICKRSHEREE OSSR, BN 1L
32 friRfeg. BBk, fian, B8 RIEMMERBEEFHREDEHNE KT EAX, T
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— MR HE AX. MRRE 16 RS, W4, CRJBEBBAWEFY (prefix byte) 66
B BtrREE. EF, WERFEY 66 HIFLRE, HWREH—KMLSMRIGREKKE (32
frek 16 fir) Hbh I EmK g (32 frsk 16 fiD).

AT EXE, CREFASUT=4KE4S:

mov al, 155

mov ax, 155
mov eax, 155

CaiE R LR BB T
BO 9B mov al, 155
66| B8 009B mov ax, 155
B8 0000009B mov eax, . 155

EE—T LRGIF, —ArBIRERKEE LRICSD BRI, 414 PASENY 155
AMEHRBOAHEEN ZEGIS, ERE—FKiFS P 155 %80 9B, EHE _LKIHL PR 009B, EE
Z&ARA A 0000009, H—/ME4L AR B0, MR £SO MREDERE BS. -4
B4 66 RATERFY, SFCREFIFMSBMERREM 32 (rd#h 16 7.

EE 1 ZEHRR, 4R &M EFLAGS $HE R P ARMREL. &%, —&#F4
ATREA AT 3 FhEZR:

© TBOBERENL;

- RIEFES IS TE R R bR E AL RE ;

© FEAREATRESECE, (B EMMIRETERIN.

BiA mov #§ 4 BT H—FMHFB. mov 4RSS EMIRENL

Bl 3-2 5t TIRIRAEBOHSL AN, HIREREFMESE T mov 184, FREBBRIERKMS
AT R RERIRTRE. — N EERERSAA 32 (bat &g, #4405, S48

Hit# e TR e s H1E0 FH%
iR FYr A% o
HiE 7
FT72% Il 3
Hit 3~38
Hhigds Far A% c7
Hi% 8
FrraRa 4
Hite 4~9
i Y W3 Sr A% c7
HiE 10
el JIE e 6
Rt 6~ 11

B 3-2 SrHN% — 70528 mov $54
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AR i A BRI =R, DURENREBRHGRINTEEBREL. 16 (g
VERUE FERIRF T 66, X— RIFAERFFIHE, EANBERAERE, EARIESH—E7.
BE—TBFaE N5

Balance DWORD ?

SR B T 000000B4 f B, HH HIEBEBHA mov 54
mov Balance, 1000

NZCE&EFFIFE R

C7 05 000000B4 R mov Balance, 1000
000003ES8

SH— T BARAAED, #1E% Balance 2765 8 BN, B ACHBRMEREBRHNE
MrE. B 3-2 5 BHRRISAE 10 Y, WRED C7 Fek, EFIRPAHITRERX 10 M
i, FREHFHHLAFEL. FiE284 ) Balance 23 E E M F] 32 Ak 000000B4, H
HER /R4 1000 BE4RED A [ 000003E8., B A~ FRA mod-reg-r/m F1i. MEHH4L, I
FURAR—NHF BB S RIEY A RN T B RIEEHT RS 3 FHRE AR ED,
EAFHEBMLUR S AFENES . fim, EEnkmBsdissd. XBEEXMEEESHETE
B, (B EIESH— S ERE .

mod-reg-r/m FHH =N F Bt

« mod (mode), 2 {i7;

- reg (register), 3 {i;

> t/m (register/memory), 3 {if.

#nR mod =00, }-H vm=101, FREEFMETHL, EXBHEEN mov I54ERT, reg fif
TMEA, FHE 000, 4nk mod-reg-r/m HI{E % 00 000 101, IPALEN_ Gt -5 B r HELATRL 2 05,

i

mov DWORD PTR [ebx], 1000

R —4 mov 4 EEF MG I UG T, XKREMMAFFREAAEN BRI X &
LELCHBFERDPETRY:

C7 03 000003ES8 mov DWORD PTR [ebx], 1000

IEBT AR, XEHAIRIERR C 7, BHrRUEEE 6 NFT, ILRIEE N FH 000003E8,
iXBF 03 45hD4 00 000 011, [ElE, reg FEIRAHAT. X r/m FBi4sfS EBX 58, —4
RNUFFRELHreg FRAN, BELH vm FREW, RN 0E 3-3 fisr. F /m ¥
BH—EEsh, Kh—AREERE—ARFFR 10l HEREEZEIN, HAESEREEIN
i EBP, R, ESPHMASHTHFERRBEIL, vmEh 100, RoREZRMFMHEREA,
XRERBFRERENIHE.

Bl 3-4 51| T H AT 80x86 mov 54 . XANE S| A T —EHHIARIE . Register 32(32 (i H1F8%)
Re¥g 32 (7% EAX . EBX . ECX. EDX. EBP. ESI, EDI & ESP iy —AFHFH; i,
Register 16 (16 fiH758%) &¥5 16 firF 7% AX, BX, CX. DX. SP. BP. SI& DI ffy—4
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%1725, [FIBF Register 8 (8 i &7re%) A8 8 fr& 2% AL. AH, BL. BH. CL. CH. DL 5
DH hf)— N HHFE . HEEREE mov IH4ABRITE, thindt—BRFEHTRELHBEMHD
HHERHEEES.

FHEREAT FHHE
000 EAX
001 ECX
010 EDX
o011 EBX
100 ESP
101 EBP
110 ESI
111 EDI

B 3-3 80x86 32 fr H1r B 4HMS

B r8 e FIRER FEH W
8 (LR 8 P A 2 8A
16 (LA FFRE 16 f#FFF2R 2 8B
32 {I AR R UFHEE 2 8B
8 (U FHFH A BFEY 2-7 8A
16 fr¥FFFeE HERE 2-7 8B
32 fr ¥ frak HERBF 27 8B
AL HEAMBRTEY 5 A0
AX HE#EF 5 Al
EAX HENTF 5 Al
FHERFEY 8 fUFFEEE 2~7 88
BT 16 (i 748 2-~7 89
FRBIE 32 (AR 2~7 89
HEFMREY AL S A2
HEF AX 5 A3
HEXF EAX 5 A3
BHETH 16 fr ¥ 77 a8 2 8E
16 DI FFFes BFFH 2 8C
B#ESR poai S 2~7 8E
BT BEGH 2~7 8C

B 3-4 HAuH mov 54

HER, AE LETRINESADERMRRNRED. fidn, S FTER 8 UEFS
RIBEEEM— NS F NI -/ 8 A RMERBEE, ENAHRNRED, 75X
MR T, HEFHECAFHIAMNRET BrHHFSE, MARETESFSHROREHT
EER i OF S v

BE—-NMERFE&IED:

dollarSign BYTE 'S'

BHE B B AL 0000000E, IZEXRIIEA T

mov bh, cl ; register to register move
mov al, dollarSign ; memory to register move
mov bl, dollarSign ; memory to register move

CHRBFA
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8a F9 mov bh, cl
AO0 0000000E R mov al, dollarSign
8A 1D 0000000E R mov bl, dollarSign

FE—FBOSREE., BRA N SUFFRESMFHFENBIBER, EEFHHIA SA
A 34 f BRAREDHE M. F-FHTXELHR? BB 11111 001, F—FB
mod=11 HFRAFFRIFTHFRIIMEE,; reg=111 B R HIRFHFEA BH, v/m=001 B RIEEREK
A CL. E3-52E 33y R, BRANT BRI FRRDFIE,

FEBHG RUFFER 1FFE  sUFFR BEES
000 EAX AX AL ES
00! ECX cx cL cs
010 EDX DX DL ss
o11 EBX BX BL DS
100 ESP SP AH FS
101 EBP BP CH Gs
10 ESI sI DH

111 EDI DI BH

B 3-5 80x86 X RgT

FRRARHETFMBARES AL EIREMSR. REALB—A S MR FE, HENA
£ 8 LA BFME T8I, HEIEIEASERS CPU b E MBS dTiHE, Emes
—A BB MFEAE, BREE-MN—AFLUUATEMEENSESE. 758086 FiFr £ HHR
REFC L B ek, HREFEBMBTLUEE BARRL, 5 FHMBHERBE mov IE45BMET, 8
YE$L A0 ST A dollarSign [ 32 {irsbht.

F=5KIELHERIER 8A f dollarSign fyHbhk FI4FG . mod-reg-r/m T34 45y % 00 011 101,
IEANETER IR, 2R mod=00, HH rm=101 EHRER HBEFMERIH. Xk reg LA T,
‘EXt B R ES BL #E{T4%E5.

T RCERIACER 2% , TR FFfik 28 BB U1 4 LU ih R 2977 2% rh BUB IR 4 P 3 1R . B,
BFF R TR &8 AR R AR 58 d.

WRE—KREFIE 3-1. & 3-2 & 3-4 FEMFAR mov $84, WEEING, SEBFIAE
M EFREEERZ B E. HE, FE2ELEABENASA—ETH, KhaidE.

« RRVESCH B R EREEA 08 8 F B &%,

© BERKEARA-BNEIEEX;

* —RIFEZ DR,

A, FTREFEEM EAKLRE, TRt LA,

REBRE 1 mov 84 N B A8 BT EIBEH], HR, wTLAMEAR LTS /
RS RLIXFEATIE. Flan, T Count F1 Number 35 [ IR F K EHE, I FAS
A

mov Count, Number ; 1llegal for two memory operands

QY -5 %)



2 K45 45 43

mov eax, Number ; Count : =Number

mov Count, eax

BRIBEDHAT EAX 2MSM— " HEFMSRER. BT EAX S, BrLIERXMBEFS,
BR, ERERMSHERELTESAFY, MERARBHANFERNELSTE N TN, A
ZIRBERRFIE, % EAX ELH,

IREAE dbiSize RAFME— A WFHIEHE, 7E byteSize PEMFHRNHER, BATUAT
HHIE A

mov eax, dblSize
mov byteSize, al

WH—FH B, IRTE byteSize FHFMIE - N LEHSHERESK, HE BN Y BANEMH
25 dblSize PEEHZER, AL TLUH T EH AL
mov eax, O

mov al, byteSize
mov dblSize, eax

HER, B-REZESEHR EAX BN =SB FYEHE 0, TARLNZEY FHR
WErIlE. 3.4 HERA Y BRENKENES.
fRiIFESR LN B BRI A RN T

source DWORD 4 DUP (?)
dest DWORD 4 DUP (?)

i B A S 2 BB AR KB IR sk B IR B bRk, ZERR A — R R LT
8 R4

mov eax, source ; copy first doubleword
mov dest, eax

mov eax, source+4 ; copy first doubleword
mov dest+4, eax

mov eax, source+8 ; copy first doubleword
mov dest+8, eax

mov eax, Ssource+l2 ; copy first doubleword
mov dest+12, eax

source+4 $ [ AR — AW FHbht, H source 2GR 4 ANE¥ (— AW EkK) MHHE. BF
iX 4 P FRBARTE source Hiht R IAJG I % 85 T HUESETERE, BH, source+4 HBhism T
BEAMFREIE. STFEEH] 40 K 400 AWFKBIER, FXFSEY S, SRR
Mo B4 BN BEMMERE—MERREHI AN HR.

80x86 H—AEH A IR xchg 84, BB ARMILHOEIEHITREH, REE K
RUHESUTER, BESHESHARESRES . BIRZH Valuel 1 Value2, ZEHHKIESM
Biteh, AR T IE5E

Temp := Valuel ; { swap Valuel and Value2 }
Valuel := value2 ;
Value2 := Temp ;
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IR Valuel RFEEEAX FHER T, Value2 REFEMAEEBX FHFS4, ECX HREHF
Temp &, FZNTiEA T HBEIIEEZ:
mov ecx, eax : swap Valuel and Value2

mov eax, ebx

mov ebx, ecx
xchg #E4 R RDERLE. BHT.

xchg eax, ebx ; swap Valuel and Vvalue2
RE—FESH=ZFHFSEES, LRMRDLERSER,

B 3-6 FItH T xchg H4HIEFHR. 16 Arfn 32 (R4 R —HEH, KRNAETHEFY, X
ARESEBEEFFIHT . REEPRATIH, B8, MBE-TRESRFER, BB -4
BRIEBCTULR i SR MRS ILRBAERA S BARERINIF, H7T (A M Br7) HATE R

WER 1 PfedK 2 FHE PR
8 (TR 8 L AFFERS 2 86
8 fir#Ffe ok it S 2-7 86
EAX/AX 316 fU#F e

ECX/CX 91
EDX/DX 92
EBX/BX 93
ESP/SP 94
EBP/BP 95
ESVSI 96
EDI/DI 97
32/16 Pr&fER 3216 (B HHR 2 87
216 fuFHFEH 3216 PIEEsEs 2~7 87

B 3-6 xchg 54

ENFENGEREHD, xchg H4AHREVBMBAHGEREHOER . XEHSFA—,
FHMARRAFHE R MBS 2 AHTHIER SR,

HEE, TREM xchg A& RMENTEEBRRIER. —BHRLT, 80x86 54T AU
FRERBRIER. & mov 84—, xchg AFEREMREREL: B, xchg AT,
EFLAGS #1554 PSTRIHER.

3 3.1

L F O FRBREEsS, EAEN nov IRABTI, BETARST B W, BHikEs
AT “F” WOMH.

BEHITZHT PITHRS BEHITZR
a. EBX: 0000FF 75

ECX: 000001 A2 mov ebx, ecx EBX, CEX
b. EAX: 000001 A2 mov eax, 100 EAX

c. EDX: FF754C2E
Value: DWORD -1 mov edx, Value EDX, Value



A K54S 45

d. AX: 014B mov ah, 0 AX
e. AL: 64 mov al, —1 AL
f. EBX: 0000 3A4C
Value;: DWORD ? mov Value, ebx EBX, Value
g. ECX: 00000000 mov ecx, 128 ECX

2. p MR | B RIGSHRIERD,

L. mE—ARENEF, XhRESS | PERES, LHFRELESFRE. DRARR
A —A mod-reg-r/m Fi, HXANFNINW=AFBRRE, RELNHREANAE, BRSNS
FBRME.

4 M FEANRFIENES, BIXEAPT ‘81”7 BE, [HIZHEAHIT “B” HIE.

BREMITZHT BITHES BERITZR

a. EBX: 0000 FF 75

ECX: 000001 A2 xchg ebx, ecx EBX, ECX
b. EAX: 01 A2

Temp: DWORD -1 xchg Temp, eax EAX, Temp
¢. DX: FF75 xchg dl, dh DX
d. AX: 014B

BX: 5C D9 xchg ah, bl AX, BX
e. EAX: 12BC9A 78

EDX: 56 DE 34 FO xchg eax, edx EAX, EDX

5. (ST 4 i A48 A R IER,

6. HEE, xchg FRERMGHMBFANFNME. HBE —F ¥ mov & xchg 84, LA
Valuel 1 Value2 &b ¥, BEZEFEHWEEN 2 UHFFERBLTHN, EHEESBE,
LAE B3R5/

3.2 BYHMMEMEZES

Intel 80x86 AL B H add 1 sub #§4, RESERFEYN. FEANFKBEROMBZE. 8
VER AT LA A T S B T SIAMD R A 1T 53 . 80x86 fh RELMIMIREE T inc 1 dec #54,
PR BARVEBOHITIN | IR 1 #1E, LR neg #54 FIBUR R VES AL,

AN RS 3.0 FHHBA mov, xchg #§4BHARE, add, sub, inc. dec 1
neg 1§ 4 &% EFLAG #7 BRGNS TEF. RIBRIMERNLE FKILE SF, ZF, OF.
AF fREMHE. Bl MmRBIERMERZNN, B, HSbREM SFHEEN 1, WEE
EHMERHD 0, A2, FIREMZFHIXEHR 1. BRT inc M dec #54, HMigAhSPm
W prbrESL CF,

add 54T

add destination, source

AT ISR A0, TRRIER (source) WEYEERIANHAUMRIMER (destination) hpsBriaim, 8
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SEFIAEER AR B RSP FORAVE. sub 4R T

sub destination, source

B ASHIITH, BRRERTHBEREFERRER TR, HRANZHFRABRRE
BrbRRAVE . ¥ T ok, EE, HHRBEIRIZ L destination—source, SiE“ B IEH 1 #BIEH 2”.
Xt F ARG ER Ak UL, RS ABCRIERT. T 28 61 U BX L4582 OB AT .

ESBITZH BITHES HEIITZR

EAX: 00000075 234 eax. ecx EAX| FF | FF | FE | D3
ECX: 000001 A2 '

ECX| 00| 00| 01| A2

SF1 ZF0 CF1 OF0

EAX: 000000 75 b EAX| FF | FF | ¥E | D3
ECX: 00 00 01 A2 sub eax, ecx

ECX| 00| 00|01 ]|A2

SF1 ZF0 CF1 OFO0

AX: 77 AC add ax, cx AX |2 | m1
CX: 4B 35

CX |4B| 35

SF1 ZFO CFO OF 1

EAX: 00 00 00 75 sub ecx, eax  EAX| 00|00 | 00|75
ECX: 000001 A2

ECX| 00| 00|01 (2D

SFO ZFO0 CF0 OFO0

BL: 4B add bl, 4 BL | 4F

SFO ZF0 CF0 OF0

DX: FF 20 sub dx, vValue DX (00|00
Value 1 52K AH

Value FF | 20

SFO ZF1 CFO OF0O

EAX: 00 00 00 09 add eax, 1 EAX| 00 [ 00 | 00 | DA

SFO ZF0 CFO OFO

Dbl P FEKAH sub Dbl, 1 Dbl | 00| 00| o00|FF
00 00 01 00

SFO ZFO CFO OF 0
S LT L
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IR FIRE 41X E S IREMA SRS RAAER, Hik, HXEmeRkitT it
AR INREER, MRERAN, W SFIRELA 1. RERD 0, BAFIRENL ZF
AL mRERAIEE, WEIREMCHER 0. S THAGREM CF, BRI ZEAILIR
BB G HAREAr OF Fontiit, XAER 1 Eititd.

E R G SR RTAE RS, REAEDSTEAMERRIEE S EFREHROTES. [
B EL B AT CURI SR X TAFS 50 e A S AT ks . RIBRERMATTE, R
SAEAFMES. B, mMEXWNSKOLHSBEAMM, SRERNEECES 1, B4,
SFirEM MRS |, HEHARTERE-ANNE, ATEERSA—THABRKHATHE.
A TEFSHAM, R CFAREMIER 1, MRBULERKATMAREBERRMLE £ 3T
HASHARM, R OF fRELA 1, NFAZERA BT FEEL .

B 3-7 5|0 T s 4. S TE—-FmM%kiES, BF - MHEMENBEES, ©
MAMBRREREY, HEKENBRRG, Bk, TL8msEdmisiasdoriiy.
Xt T 80x86, EHFMETRA —1THRIEHK. FEHBENAREMEAENREREGHE
BEBNEAZHEES, BHLAF - SLEI LRI BRERSEFHBSREENERZER

He.

H stk TR FHH 4D
8 AL FFERE 8 fir~r B 3 80 80
16 (r FFF4% 8 R~z Bk 3 83 83
32 MLHHERE 8 i~y B 3 83 83
16 {774 16 fi~r BN%% 4 81 81
32 (7R 32 PR 6 81 81
AL 8 {37 B % 2 04 2C
AX 16 fir >z B %% 3 05 2D
EAX 32 S~ BP¥ 5 05 2D
a2 S 8 fU L HPgK 3+ 80 80
BT 8 fU 7 HIgK 3+ 83 83
bt e 8 firr B 3+ 83 83
FRRE 16 fir~r BPZK 4+ 81 81
AW T 32 37 BP 3K 6+ 81 81
8 PLF AR 8 (UL 2 02 2A
16 fu F 7R 16 P S 2 03 2B
32 PIFAERS 32 U HFARS 2 03 2B
8 PLAFAEER i s 24+ 02 2A
16 fr&fE8% b2 24 03 2B
32 i FHFR PR WE 2+ 03 28
AR 8 fL ¥ 7FaE 2+ 0 28
oY 16 {748 24+ ol 29
TERERRT 32 IR 2+ 01 29

E3-7 ik ks d

*tF add #1l sub #§4, fImov {54&—H, BMBEARHEHRIIIES, X HRERE EAX,
AX 8 AL, TiIRRIEER IS, X4 MR FFRE4S, BENEHRERBEY
BE D,

R 3-7 Wiy “+” SN, — BALEMEAESREREEINET, BATEHEA N BRI S
T SR ERER, MRE 32 A RIEN 4 T . HTEESAEER, WAEE
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Ky B AR,

R, BEBRERRE—AFERF, — L ABMEREKBITUR -ANFY, B
SR BGE R LBD, XS BiRRBERS. ERTMERRERSH, FHRENS
TEREHRF B R (sign-extended) AFHERTF, MRFRABIELER % (FIEETHEH
D, o, A—AREA FF FHT RAHEMEANFRNFREE. —MERRERATLAR &
HIH— A=A 00 FHiY R F RN FRKIE. XFFE SRR E SRR RIS
B, (€ 8 frs 24 i 5 ShiAHE .

AREA S PR, — add 0 sub IRAFRHEMBRIED. EXMEIT, mod-reg-r/m
FHihi reg FRARK 5 A RMEES. Kk, XEMRIHTMEESORED, &
ABREMNENTHSRE. B 3-8 FIHILARIEDR reg F BAANAIGREDHY .

reg B
000 001 010 011 100 101 110 111

80,81 |[ADD OR ADC SBB AND SUB XOR CMP

82, 83
E DO, D1 |ROL ROR RCL RCR SHL SHR SAR
% D2, D3 SAL

F6,F7 |TEST NOT NEG MUL IMUL DIV IDIV

FE,FF | INC DEC PUSH

(FF only)

B 3-8 e iRfERA reg B
BiE—BRA, 7EEIEB+ Dbl fybhl £ 0000001C8, X ERFERIHE4S .

add ebx, 1000
sub ebx, 1000
add Dbl, 1000
sub DB1l, 1000
add ebx, 10

LA

81 C3 000003ES add ebx,1000

81 EB 000003ES8 sub ebx,1000

81 05 000001C8 R add Dbl,1000
000003E8

81 2D 000001C8 R sub DB1,1000
000003ESB

83 C3 0A add ebx,10

HEE, B—&ESMBRE—KIRSNHARREZL. ENEAE 32 6 HAFF 848 1E% EBX,
35X P AR A HUIRIERD, IC4mEFERRTLAM 81, F ErHN% 10 4363 3% 0000000A ., {HEZ, %t T
Bfe—&184, LHEBFERNREDR 83, XAMMBMENTHENRD. X &AM,
STENS OA H54 /& 2% 0000000A ,

SLAN% 1000 RREME—ASFWHE, Bk, ATP&HESEHRIL AN S 000003E8, F—T
AT 435 4 P HY mod-reg-t/m F35: add #54F A C3 £ #%4 11 000 011, sub 54+t EB 4
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234 11 101 011, IHHER, reg AU{E 4y %1% 000 #1101, M 3-8 FiF|HAY add 1 sub #§4HIHRIE
FOEE 81, {Hreg FRIAERR. EE—T, B 3-5F EBXHGH 011, XEFHANHELS P v/m ¥
BtHU(E, mod FBhAY 11 FoR L NRIES.

BATHER KIFERERH DL S . Hd, EHRFHSRERLILE 000001C8,
sk Fak 338 4 1 mod-reg-r/m FEY 5y 924 05 F1 2D, B> B4 00 000 101 F1 00 101 101,
X 4> Ik F ok 9 - BE 2R & reg B, mod 24 00, }#H r/m 24 101, XR IEHEFME
Fit.

inc fil dec I§AR—RAFEARIM. BEc. EF 1 EABIARIRRIESR, SMNARLITEX

inc destination

f

dec destination

¥/l add I sub XHEMFES, inc fldec AKX HI, THHOLEXEREHKIR, B
@ﬁ%\ Eﬁ‘ﬁﬁg! E 3'9 ﬁﬁi&'f‘??’lé\%o

E I 3RIER FH MEB
inc dec
8 fU AR 2 FE FE
16 {1 8% !
AX 40 48
cx 41 49
DX 42 4A
BX 43 4B
SP 44 4C
BP 45 4D
ST 46 4E
DI 47 4F
32 fufr R 1
EAX 40 48
ECX 41 49
EDX 42 4A
EBX 43 4B
ESP 44 4C
EBP 45 4D
ESI 46 4E
EDI 47 4F
Y 2+ FE FE
T 2+ FF FF
b oy 24 FF FF

B39 incfildecigd

inc fl dec {4, REBMWBRIEREFELEHSEE, REMEES—H, BEERERZM
OF. SF fl ZF Anibfic, {HESSEEHARES CF. TEEFUH inc fl dec HALRMAH
fTHY, :
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A
BePITZH TS BEHhITZE
ECX: 000001 A2 inc ecx ECX| 000001 ]A3
SFO ZFQ OF QO
AL:FS5 dec al AL | F4
SF1 ZF0 OF0Q
Count F1HYFE: 0009 inc Count Count | 00 | OA
SFOQ ZFO OF 0
BX: 0001 dec bx BX | 00 | 00
SFO ZF1 OF 0O
EDX: 7F FF FF FF inc edx EDX| 80| 00| 00| 00
SF1 ZF0 OF 1

inc Ml dec {54 EAMBIHAE MO 1 SR L T F A, HAMFReMEfREES, &
FEMN&®ERLFHRAE. Flin, B4

add ecx, 1 ; increment loop counter

inc ecx ; increment loop counter

FETHRE ERZHHI. add 84 FEIANFH (EﬂjJ_LEﬂﬁ IBSEH LT, UG AT
AR 6 MFT), M inc I/&ERFEIANFY . IMIFERASFREDTHSE. —BIERT,
MR R — R ER0IE, BRI SNEERESFES S,

neg BUAMESSCER BTG, BRAE BB, MBERER, KRS
HABEMEERATH, TEPHRERLE;: neg HAMAEWTHR

neg destination

B 3-10 251 T neg Br RUFHUERVES KA.

H 3R AE 8

8 fU S
16 PIF#788
32 (R
EHRFEY
HEaT

TR F

4
ot
%

DB

F6
F7

F6
F7
F7

NN RN

£+++
Q

qqﬁ..
>

A 3-10 B
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X BAAMETRIEH neg {845 REHPITH . BFFOLT, BAN 5 "HIEESFZ RN 7T
I REHIAMD AL

e

ESHITZET BITHES BERITZE
EBX: 000001 A2 neg ebx EBX | FF | FF | FE | OE
SF1 ZF0
DH: F5 neg dh DH | 0B
SFO ZF O
Flag H1 = : 00 01 neg Flag Flag | FF | FF
SF1 ZFO0
EAX: 000000 00 neg eax EAX] 00| 00} 00 | 00
SF0O ZF 1

FER—AFRARE, XEERT —LFiig4. EVBRFERBA . y. z 2/,
AR F RS, HERAR — (chy22+1) 1Ol FEHEEREA BAX,
BB T

result := x;

add y to result, giving x +y;

temp :=z;

temp := temp + temp, to get 2*Z

subtract temp from result, giving x + y — 2*z;
add 1 to result, giving x +y—-2*z + 1;
negate result, giving - (x + y ~2*z + 1);

Bl gmEsfrtt, FEABHMEAEFEMFiEs. EiXfr, BBl Ee R EAX
W, MY temp. XA NAEEEE, RYF1 EAX ALE RS2 EBX {88 B .

B 3-11 5 TRFREAS, *EFERFEERRT, BrhnaRbmRks Tikit.
MEABFHHERREH LM BERTRLSPILH, SHERBFEREZAEL. T8, 2* 21l
Bz iz A/, TR EREE, HEHE 2%z FAMG I ERRES.

B R BREEN - TER, AR TEF. BB LA —-45E Ate
B HEFBR — (35+47-2*26+1) BIAILEND 31, REA - ZH BN EHIABET S
FFFFFFEL, tn R} & 8 7R LA EIEK B, Winddbg B rinE 3-12 Bir. FEHigs BAERE EAX &,

Windbg W B/RANE 3-12 B, FFERITAM x 748, BB 1 3] 2 AFHENE, 26
& 35. 47 f126. Windbg S VFF PEEMBT M E B R F R PE. BRTHITE &5
AR xRIEBCAT -2, B 3-13 5B 3-12 HE R, XkRIER - (—2+47-2%26+1) [yL
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oprnpram to evasadie Lhie #x3saaaiod I 4 ¥ - 22 1 1

i Tor shrabicwzrd valuse FooTer in TR, Iwitegg Llw rRad”L 1l Bl
powalbei s WL JeTool

{ oZmbm; reviaed 5/ICDE

ot 1]
oEL PLAT

Wil FrocekA PRGTG HEARIZ scdzall, dw3sioOode: SWOFRD

e S B 1 ; vamarwe 4002 byprca scozie

L, | —emeroe mbncage for Sakd
* LF 35
¥ Iy d5
z CWOED 25
LTI ;oacart of palin prooran 2oda
_rtark:
nor ohL. ® PoreEull = ow
add cax;, ¥ soresult g- X1 oW
EL (=i S P LR e
T B i . wlme ERREH T, TEERE LY
cab raxg. =k PoTemU_L = o+ W - BD
Lo cax ; TESULLE = % 1 % - Z%E - L
g o3 SoTesUiE - ¢ M o=y 3Fm o4 1

INMIES SHicEFrooees, 1) JomnIl o wilh owkucn ogte 2

P _&mLELT ; mAke cnLTY DALt puabiic
[ soand o soarcw cola

B 3-11 ARTE {x+y—2z-L) FRIF

LT
[TEN ]
Ha,
Ple. AL
remy min
T

e

rwardb Bl R e s, = axmit wuth retare ooeds 0

D RADE BEETY BOLER pUsliz
Al IF AT IPdek

Goa3 OC B ) P LR ]
1 AE o a3 13 B oo 30
NI PR L] [ERE TR L] }
43 Be Ul 11 EL LEAa

ST e BT S .'Illlﬁm'hﬂlﬂ'-lrl.' [t =

X312 EHRIRTIRT

i
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(L B O AR T IR LN T IR
L O T s T

a1 T oty | Fid oGk AT
[ Y T o A 8 o

HhciE e, ENREITRAETE EAX b AR ISR A G BD, ENREFEESRXETIEE, {4
M TR T SR AN TR o ELBL S A 0B A, R IR TR A EL.

AT AT F R R Soxde CPU R e T AR Y SRR OPU R A
MR e S, ML I AT Ak e 16 fra 32 e R T Al S W Y b TR Ay
AR 4 CPU T FT A frmrhnikds 4 . YTendCbnanail v £ RENmRL Kk
AN EEFO A kS G4 AR A 4 M Bk, SUHETE o R U R R e s,
b WD, B W iEded . RANRNE S Ehthi. BEENEH SR P
FATAHAC, LT (AT A £ S S A T m O TR e A, R H L, WL
TR & a2l EFEED R ik da 4 A rimik 4SS - Rl idnd. KRBT
(il B B HEIAR). S A i 4

H3 5.2
1 8RR 400 00 BIFTU B E LN S ER.

3. add ax, wvalus b, =au welue, ax

C. ous oaw. 1l b A peweliles, 10

£ okl wax, [obx) f. aule  [=lx].eax

B mubk Al h. 2dd ol.:

ivoime = 1 il o4l

k. der Duoulle 1 ine 3YTR 270 lesi]
WM. o eas 0. ey =2

& e Ooumsl: P ea KOED PLRE  oow|

2P FIATR R A Rl HRRHRIT YETT B, SRS RIT 2 .
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54
A BATZE TS Py T

a. EBX: FFFFFF 75

ECX: 000001 A2 add ebx,ecx EBX, ECX, SF, ZF, CF, OF
b. EBX: FFFFFF 75

ECX: 000001 A2 sub ebx,ecx EBX, ECX, SF, ZF, CF, OF
c. BX: FF75

CX: 01 A2 sub cx,bx BX, CX, SF, ZF, CF, OF
d. DX: 014B add dx,40h DX, SF, ZF, CF, OF
e. EAX: 00000064 sub eax,100 EAX, SF, ZF, CF, OF
f. AX: 0A20 Value FHIFE,

Value IS :FF 20 add ax,Value AX, SF, ZF, CF, OF
g. AX: 0A20 Value HFAJF,

Value FRIF :FF 20 sub Value,ax AX, SF, ZF, CF, OF
h. CX: 03 1A  inc cx ¢ CX,SF,ZF
i. EAX: 00000001 dec eax EAX, SE, ZF
j. Count h B=E .00 99 inc Count Count P, SF, ZF
k. Count'HfJF:0099  dec count °  Count HIFE, SF, ZF
1. EBX: FF FF FF FF neg ebx EBX, SF, ZF
m. CL: 5F neg cl CL, SF, ZF
n. Value ¥ :FB 3C neg Value Value :SF, ZF

HwmEL3 3.2

. HERBNILHREF, HERAR x2y+z, Kdx. y. zBEERERHNE, tELR
FHMAAEEAX R, &BYSHMNA (1 ~12). B (1 ~ 31D, £ (EH 46504, 402008)
A x. y. 2, ERFICRZATNE R, HE Windvg HFi%REF. (EF: #TF
4*z T FAFEAG 4 I :

2. RERBALCHEF, HEREK2 (—atb=1) +c, Hra, b, cREMBHOWNE, &5
FIRAE EAX . EBRMMIE SN a fUE, N HRBESEN=MEEh b 0E, X4 %
ESMMENAA c W, ERFLAEZMTNEG R, HE Winddbg PHITIZREF.

. RERENICERF, HWEEBHNEAK (2*ength+2*width), HpRKMITA R B DR
¥, GEREME EAX . BB -NERGHRHEAKE, ERFLEZATNSE, #
f£ Windbg AT, (7. FTLAFEEEBERR By kB BRI R+t .)

33 WiERWT

80x86 th R MA M ATRILIES, imul IABRIERIEAFHF S, RRULENTSH
AR SEOREBEIMNRE . mul 54 FKREELHS “HMBORE, RREROETHSH.
RN TRGEE, BEER mul AR inul, XEHT mul FIEERHR—%,
mul b imul $54H8, FTLAEEME mul. mul RAE—MRIEK: ERHKR

mul source

FBRER (source) AILIREFN . FHEMF, MALBLATLAREFHESREESR . B,
WREBREBAERME B MBRFVHEREY, WIKE AL . MBRFERER, WKE
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AX i IR EWNFIFERER, THRE EAX . nRERERLFTHREYK, WL THMAL
AR, HERE 16K, FREAX FESP: mREERESEFREYK, EBA
AX hiEMER, SRE2MK, KPR 16 FEREAXFFESD, & 16 fLFBEDX H,;
IRIFR BN FRES, 2R EAX hiy R MR, HERERE 64 ik, HApK
32 L HUPE EAX o, & 32 frfF e EDX . S+ F sk, AX HRERIE BRI Hb;
P FR:, AX Fil DX FHFIGESRBURRE, R, X TWRFEREL, EAXFEDX Hiy
HEHITRERPE R, AU LEFRERT, FREFPHERASKE, BRIEERBRF
FaERKER—E, ,

FAKER R REAIFER, CIPFLEHE. B, FE-BHOTHFRES, MY
WALFTREH I, G, WA 4 kR, ZRWRER 7 (rsk 8 frdk. IHENUEIRERER, A
Ti#g BRuthat kN, BTEL, FRERUARERIERAIZ R

HiHt 2 80x86 B —A 32 (rHIRBL RAF K DX F1 AX A1, AR F 2% EAX g2
X FE Y, mul #5476 8086, 8088, 80186. 80286 b2 thERA(E M 16 (I X1, 80386
Bk T 2 WAGFRERY BEMMNHFENL., *F 80486, FRBELLR LIS [foRbEE 55 th4ksk 3 2 B
Ryikit.

B ARBBEHEROFEESE, HNRBREESEHEBELXKE—SHLE o E AW,
MR, FRABLFIRL 0. A mul {4, WRERBOTERI AT, BoHRE
it CF fiig HA=ENAL OF B H 1, BNIFEED 0. RZEESIAT/ELF M AF. PF, SF fil ZF
FREAL, BAESERRE. £48F (HEAER BRI -SBREREMOERES, RE
FREOGLE, FMERORMES v Pash.

B 3-14 B4 T mul #§4 LIFORERKEY ER, nul ZAAREEILRMEES.

BRIk FVi% BRIED

~
BT IER 2 F6
16 fir & 1r s 2 F7
32 (i irEs 2 F7
GHRETY 21 F6
BT 2 F1
FiESEWF 21 F7
B 3-14 mul 54

THEIFIF IR T RZEEAS 2 MATHATH .
FBEHITZAT hiITHES BEIITZE

EAX: 00000005 mul ebx EDX| 00| 00| 00| 00

EBX: 00 00 00 02
EDX: 727227777 EAX| 00 [ 00 { OO | OA
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CF,OF 0
EAX: 77770005  mul bx EDX :_T” 00 | 00
EBX: ?? 7200 02 =
EDX: 7?7777 77 EAX| 77 77100} 0A
CF,OF 0
EAX: 00 00 00 0A mul eax EDX| 00| 00| 00|00
EDX: 777777 7?
EAX| 00 | 00 | 00 | 64

CF,OF 0
AX: 7?05 mul Factor AX | 04 | FB
Factor F B)FE3T :FF
CF, OF 1

F—NMBIFHHT EAX 1 EBX W FHIE;. EDX FINAERZSHEHEA AR, HE
Tk 64 L FFLE R 000000000000000A o 32 A FTEUIR . BEALPRELIFEE HAREML L IIEF,
B2 EDX F3{E % 00000000, 35 = /~BIFER T 8RIESE B F KU S5H — Bl 7R HEHT.
DX fNAERGEHTRAHAT, (B EH 32 L3R REF 0000000A fEs 16 frFERfE. B
bR b ANt tH ARG AL 2 FBIEF , 20 DX P AY{E3H 0000, EAX F1 EDX I 16 HrEBsA %7
F=AGITR EAX fE SRk, EHHT, REREEHEKRS, RROERERTLLS 5—
DREMERAREME. BE— T 0IFR AL hEHHRE, BN RURGFHER b —
A7 Factor, {HERITLHSHI Tt 255, BRIRBR 16 (LA S5 04FB, HTFELH
2 A%, BiLA CF #1OF Rl &4 1,

HASHREELHBICARE inul, EHASHERA, S FEERRMRERK. $—F
R

imul source

X P R mul —4¢, RIRERIES (source) HIINERIEN—NFE, BEMBIEDE /R,
REBRIEBTGER NS . MIBERELR KD, BREFFER THER AX, DX:AX 5 EDX:EAX,
MR FHRAELH, MG EAREMLER 1, SNES O, mBRREAL, By
2h 1, [EMREMFStE |, XRAEET . KL, KUEAFSER 1, BLFEN
RAERA ORREET . MRBNMWFERBREFRAFOEF S, TARMEEIRs, 4 CF
fIOF #&E 1,

B 3-15 B8 T RBIERM inul 84, HE, XAES5E 3-14 RHFEMN. RE mul
BRERN inul {54 HIRIEDRARRAY, (A5 45154 1 mod-reg-r/m F ¥ i reg ¥ B R A X B
B 3-8 B/R mul #§4 M reg = 100, T imul #5419 reg = 101,

imul B8 Z R A

imul register, source
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WIEH FHK e
8 (e 7r 8% 2 F6
16 fir %77 3 2 F7
32 fIHEES 2 F7
FHEF 2+ Fé6
et X 2+ F7
a2 & 2+ F7

P 3-15 imul $§4 CREBRERIED

EXxFREA, IRRER (source) WLAZEHFET. FiSHRAIIK, H—MREK
(register) fEFFFHH, EhiEh Bl BIERVBARFINF, MAERFY, RBVLH
SREEKE B, WRRXFGI, CFMOF HF, TNHE 1.

B 3-16 4B T HAMRIERA imul #54. R, RERSAERITFHREMNRED.
ENBERMER TLAR BERFF RN REL—NFH K. ERGESEAH, PFETRIERRER
Sy B——that R IR AT SR, §RIG 16 G 32 (M FRRER RN 8 1A
SRR,

HrEs1 B 2 FHHK i)
16 fr 1758 16 HHE 3 OFAF
32 AR 32 fr B 3 OFAF
16 (I H 185 fiEsRT 3+ OFAF
32 % g R F 3+ OFAF
16 (I B 178 ERNTIOALL ¢ 3 6B
16 (i 2r 7 2% gL 4 69
R2EEHFH ES oA 3 6B
32 frdfrat PUE VA IE 6 69

B 3-16 imul 4 ORURIEREZD

B A
imul register, source, immediate

XM EA RS, B—NREBETHFS, UARFHER, HIRE— 1 TREXHF
2B PR E IR IES source R EMIFMEEF, B —NRIANH. FHEFBIERMELEBRME
Bk EME, AL 16 frsk#bR 32 fir. MRRRFBIRFFRRKE—B 4 CFMOFEFEE;
BWE 1. B 3-17 84T =M REKM imul 54

THEAIEFHR BT EfE imul $54,
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H77 8 BERERK R SLEIEUR RS FHH #1E
16 fr &1 16 L1728 FH 3 6B
16 I EfFE 16 fifEfies F 4 69
16 {377 4% 16 £L7Efif 2% F 3+ 6B
16 fr 78 16 GL7EfE 2R F 4+ 69
2 rHEH 32 frF e FH 3 6B
32 I E A 32 AT WFE 6 69
32 e 32 RS ] 3+ 6B
32 (e 32 frfEfE e WF 6+ 69

B 3-17 imul #§4 (= EERHKE)

BERITZHEN TS BEBITZRE

EAX: 00 00 00 05 imul ebx EDX |00 (00| 00| OO

EBX: 00 00 00 02

EDX: 777777 7? EAX| 00 | 00 | 00 | OA
CF, OF O

EAX: 7?2 77 00 05 imul bx EDX| ?? | ?2 | 00 | 0O

EBX: 72770002

EDX: 77?2?7777 EAX| 7?2 | 7?2 | 00 | A
CF,OF 0

AX: 7?05 imul Factor AX | FF | FB

Factor P HIFT : FF CF,OF 0

EBX: 00 00 00 OA imul ebx, 10 EBX |00 00| 00| 64
CF,OF 0

ECX: FF FF FF F4 imul ecx, Double ECX| 00| 00]03]|A8

Double H B .

FF FF FF B2 CE OF O

Value P :08 F2  imul bx, value, 1000 BX | F1 | 50
BX: 71?1 1?

CF,OF 1

B =BT 2 R ERE N, REKERBIERRKENHE. £ F4HH TE EAX
FRINF GXRFBEARIERD f EBX B, RMLERERAE EDX: EAX §1, EA4
BT AX F1 BX T REVEMR, RPLRFREDX: AX ., E=ZAFITHAT AL &
H9 5 5 Factor $E/nMIFF s H A (4 —1) #A%, HA-ANFKORH, HEH -5 BT
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AX . BEEAFITAE TRRESHER, EBX ##Y 10 fusrEI% 10 #13€, BEIRIFR 100 75
#F EBX ., EDX HFEAHTHEMRIERE, BRIEKXPI— M REBHE KA EDX #1.
MERABIBSG— B FERAFEA AR, B HIRTAE. Bf5— M BIFRERIEHHER,
% 8F2 513tk 1000 I, HERE B 22F150, BAEKRK, R
BT BX H, FFLLCF #1OF 2% 8 1, RALRLAK, KA FHT BX H.

FLHAE) 80x86 CPU ALHE S B KI5 4 HA B 80 A% . BELETHERR, X THE
AIALEE 2%, HARIRITE & EELFRRACE ST E D rubtph A . BEERShERIRE, it
BHLIA ERAEE . BU7E 80x86 AbB BRI AEEBAR, b — RIS —FRLHBERER. Hit,
RAEENA RSB F. ], —BRAIREI4SE 80x86 TR ESRBARS . Himn,
ZHIE 2 ELL EAX h{E, ERRAIRER

add eax, eax ; double the value
A

imul  eax, 2 ; double the value
Hie, TRERCHESTEA—HERIESHREEFM, AREAMERTATHENIEE
R&#& 4%z ARk,

IEEEAT H B REIRY, 80x86 4k REWH =R NIRLES. HBERNE, AXE
BORBRE R B RIEBARER T8 SR IER. XPIREA 2 IRE, (HRFLAbE B MR HI&
HEL. Kbk, KEH8MMAEEE, E4E Intel 8080, ZMBHRLIES: AR CEL
IR T R SRR R KB

AFHA—NEFOFESE. ZRFFAFESPERNERORME, HEEBNE
B (K*%). RAE, MELACHESRERXCESHERENVRFRIME, FA-MHE
wEAE.) E3-18AHTRFIENRD. £8, ATRMEHLESR FLUAEERFEM nul

; program to find the area of a rectangle
; author: R. Detmer
; date: revised 5/2005

.386
.MODEL FLAT

ExitProcess PROTO NEAR32 stdcall, dwExitCode:DWORD

.STACK 4096 ; reserve 4096-byte stack
.DATA ; reserve storage for data
long DWORD 35
wide DWORD 27
.CODE ; start of main program
; code
_start:
mov eax, long ; length
mul wide ; length * width
INVOKE ExitProcess, 0 ; exit with return code 0
PUBLIC _start ; make entry point public
END

B 3-18  HREHmRRF



it

fiAdE ent i, CEEMerh, IR B e & o lenp F wide, rfirfait length
width, M EE & lenpth #0 vidth £ MASM PR E S, gl i e, AT — 9ol )

IS, W TP O EE— FRETREES AR E TEARIRR T

B 210 R, RS EEREEEmENRITPE oal 4 iTI0R Windhg 09

BRI B FE BAR b, (DR EMEES LOX RIS N —Xh |l

¥ By 1 Tl DOO000M00EL

3 1.3

Lo e, W LR ey ot KT SSiEREIdT ST R

2.

TeNiZSmm wr

1=T1429041 "R

LA L L L
| e el D O €L £5 S[ F1 X2 BN 32 33 31 13 0%

LN R b ST o A

L LR LR LU L2

, AESETELFT RRRC R TR+ GO oL )
i JEAA IS )y w0 O ) O OF KT PN BF T3 3R 3@ 33 30 0411

CTE RS R AT TR ]

uE ATLEP Alor paslic

R T R LR | Rk B b
IC BT TN EE @7 11 @1 M

e
S Aty

ES
Nl B P AN SR TR

e TZal
EAX: FFFF FF E4
LIEX: (K U0 (R 02

. AX: PFE FF Fb hd

Vilue TS
FFFF FF 34

AX: FEFF

Al (¥F

BH: 4C

Al 1E)

BH: 1

EaX: CooDoa Ly
BN (VKR B2
Ea¥: KK FF IF B4
EEX: 00004 22
AX: BT ES
Valoe PIEEE ¢

E 3y ArHACERIEE F0TAT

WiTHE

mel el

mel o Wenn
mil ax

mzl  Gh

nril hh
ural  oeex
amdl b
tmal W e

HEhiTEE
EaXx, CDx, CTF, OF
EAM, BRI, CF, OF
AN, TN, UF OF
AX.CF, OF
AXCE LIF
EAX,EDLX, CF, OF
RAM, KI2K. C2H, §h

AX, B, CF OF
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FF FF FF 3A
i. EAX: FF FF FF FF imul eax EAX, EDX, CF, OF
j. AL: OF

BH: 4C imul bh AX, CF, OF
k. AL: FO

BH: C4 imul bh AX, CF, OF

2. /WS ) b BERIE S HIRIERD.
3.4 Fa T, BIXCHESHIT “H”7 E, HHIZEAPIT B BE.

BEHITZHEN PITHS BeRITZR
a. EBX: 00000017

ECX: 0000 00B2 imul ebx, ecx EBX, CF, OF
b. EAX: FF FF FF E4

EBX: 000004 C2 imul eax, ebx EAX, CF, OF
c¢. EAX: 0000 0F B2 imul eax, 15 EAX, CF, OF
d. ECX: 0000 7CE4

Mult FEIFE imul ecx, Mult ECX, CF, OF

00 00 65 ED
e. DX: TCE4

BX: 49 30 imul dx, bx DX, CF, OF
f. DX: OFE4

Value®PHJF: 04C2  imul ax, value DX, CF, OF
g. EBX: 000004 C2 imul ebx, -10 EBX, CF, OF
h. ECX: FF FF FF E4 imul ebx, ecx, 5 EBX, CF, OF
i. EDX: 000000 64 imul eax, edx, 10 EAX, CF, OF

4. 218 3 h BRI SHIRIEN.
5 REMT x BIEME, FEUHETIILHAME:
p(x)=5x’—7x*+3x~10
IR E#H G EI AL EE, .
S*x*x*x—7*x*x+3*x—10
NIF 6 kI TAN 3 &M/ WiEH . 2T Homer kit BiZ£TmE, WEHTMT
%iﬁ:
(5*x—T7)*x+3)*x—~10
XANREAHNE SR F i H .
BiE x BT HE EAX FFEEH.
a. RWE ZMFEHAREE 80x86 iILRE/TF, HE p(x) BTHXRE, HBHELRERE
EAX #, ’
b MIBLHL =FREHNRE 80x86 ILHMBIF, HH px) LTRAE, B IHHELERERE
EAX 1,
c. tEBRUA_ERFR S i B BARRIBM 7 A5
6.80x86 h R THHSHEMEFSRMREEARNIES, A TEFERME
BRI MEHNREZEHNRES . AIFAHTRESEAARNES, T mEkH



62 £3%

BHYE?
mI2LN 3.3

1. (Bi% A 3-18 i BT ERNE ST 4 30 000, F4H 20 000, HiFHB/TIZEF. £
Windbg i, $hi7 mul 4G, ERERNERELD?

2. WE—/THER 80x86 L SRIBESFY, FTHIK. . BEBEAMESES, HEHEFHAR (K X
X ), ERAEBAE EAX H,

3. WE—ATCEAY 80x86 LAY, T, . WFERERESEP, HRBTERER 22X (K X
THK X &+ X &,

4 BEEANE—EXENETD (EL. 5. —A. ZfAfHy. Atof—ETEm), miE
HELANERE (AoERGD) MENEMAN . HE5 1B 80x86 ILHEF, HHEE
WIRETE, fFH7PE EAX; HREMEMNM L FREECX H,

34 BiEES

Intel 80x86 HIRRZEFE 4 I RIEBRZIAMAML, /4 1div ATAHRFS TR D
BERE, #84 div AT EFSEEERE. BE—T, RERERCREE S ARBIHREAEEK,
HFHB—AFERKRR. mBREESA-NAEROEEAERE, A—aERENKE
AERE, BEAIRGKENBMEFRKENRE. EFBRRESHEZAT, 80x86 AH4 k™
HE— AR RS

Bk & HIHE AR

idiv source

#n

div source

FARIEH (source) BAEERE. BB TUFREFFEIFME D, EREELIEK.
idiv fl div ERHREIERE . WREREEEFHRKERN, BLWFHKERIHEERE b
R—AFK, UHAFREFFS AX B mRERERRE —-NFK, BLARERKENBRELE
WFEKE, FHAEDXAX 1, BVERR 16 fifFHA AX FFES, & 16 (L7 DX FFH+;
RFRIERR—ANFRE, MoBBREFENFK (64 40), FHAE EDX:EAX §1, BIEH
1 32 frfF 7E EAX #7728, & 32 {7 l7E EDX FfFa .

B 3-20 B4 T 80x86 BrikdR & P HR S, RS, BRIARBMIARER.

BRI SR giok X0 4

(BR¥) *A  (BBRH) L RHY
F AX AL AH
¥ DX:AX AX DX
WF EDX:EAX EAX EDX

B 3-20 80x86 Bxikita A Ay Bofngk R
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BRiEIEA A SURRRIES BRED. AX prREERE, e RIBRBETREES,
BB FFR AL b, RECEFBRAFFE AH i, DX 1 AX RE— M REPEF-ROBREHTT
BRIBIESE, BRHTAAXFESETS, MKYUFAFTHE DX o EDX Tl EAX f1i— ¥k
AIBE R F REBRBGHITRRBIESS, BREA EAX H#35%, MREHFEAEDX HE£B. M T
FEWIBREEZE, WEREL BB . REUHAERE TEHWER

WA =1 * BB+ R
TSR div 81E, HERE. R, AMKEEHEAEEAEERS. I THEHSER

84 idiv, AN SER—RFSHN, BEREmREkE, fENTS IR
RIAEE].

EREAR A A MR B RIE. BI1"TRE& %2 AF. CF, OF. PF, SF f1 ZF Rt BAvlE.
THEEF T T R%EHES Z TR,

BEIITZH hiTHES : BeRITZE
EDX: 00000000 div ebx ; 100/13 EDX|{ 00| 00| 00| 09
EAX: 00 00 00 64

EBX: 00 00 00 0D EAX| 00 | 00| 00|07
DX: 00 00 idiv ex ; 100/13 DX |00 | 09

AX: 0064

CX: 000D AX |00 | 07

AX: 0064 div Divisor ; 100/13 AX (09107

DivisorF BJFF5 :0D

L R
X, +5iEfg 100 B 13 . HA
100 = 7*13 4+ 9
BAR 7, RERE. MTRFRORE, BWEEEAX $, £KE EDX, M FEF KNG, &
RAEAX R, REEDX H, 3 TRFHROERY, HRAEAL S, 2K AHH,
M FEREER, ERPERESERECH, ROT EREMSK

100 = (=7)*(—13) + 9 (100/—13, B 7, ¥
—100 = (=7)*13 + (-9) (—100/13, # -7, &K -9
~100 = 7*(—13) + (-9) (—-100/—13, B 7, &% -9

R, X8, TUARAKBOTS SHREMNT SRR, & TROBITF4H
THBFREBE 13K -13 %R, Kb, EFAMBEZAGTH, BB —100 7 EDX #1
EAX #7 8 Hui&R R 64 fi¥ FF FF FF FF FF FF FF 9C,
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T
BHEHITZAT WiTHES EEBUTZRE

EDX: 00 00 00 00 idiv ecx ; 100/ (-—13) EDX| 00| 00| 00| 09
EAX: 00 00 00 64

ECX: FF FF FF F3 EAX | FF | FF | FF | F9
EDX:FFFFFFFF idiv ecx ; —100/13 EDX | FF | FF | FF | F7
EAX: FF FF FF 9C

ECX: 0000 000D EAX | FF | FF | FF | F9

EDX: FFFFFFFF idiv ecx ; —100/(—13) EDX|FF |FF |FF | F7
EAX: FF FF FF 9C
ECX: FF FF FF F3 EAX| 00 | 00 { 0O | 07

BJa, EAANGITAB T RARFSHBREMTA S RRENRR 2. EREFSKNER
%, 511 BRLA —32, 3 20% 1S FeRS —31. XTI SHERE;, 65025 BRLA 255, 1531# 255 fdk 0.

BERITZH BiTHES BEHhITZE
AX: FE 01 idiv bl ; —511/(—32) AX | E1{OF
BL: EO
AX: FE 01 div bl ; 65025/255 AX | 00 | FF
BL: FF

TR, EEANRBRERERNS, WEKH Biribal MR AR ——X R g
R FLEIERETRAENE. B, ERETFRETREE, — MBS LAEIR, 2R
AN, BAFTRNIERABRE, EEAKKTAREEARZEKN Bfititd. b,
00 02 46 8A ERLA 00 02, B 12345 KKWIAGEEA AX FES8H . MEERLEBAEZERN 1,
B0x86 Hr = % (exception), M T ARRMIARLIRIGE, ACHLRH AR E Wi fis 2 & fh
FHEHY. 7E Windbg H, IREBFSITHRHI T IREREIR, BIFA N,

B 3-21 T div 0 idiv 4P ATFRRERRE . X4 S 1 REDMEE , EinE 3-8
FiR, X R4 AR A mod-reg-t/m T4 Fh Y reg FBURX B,

G E K ERREBHT ARG R, ZEBITRERIERT, PeRRBOS A1 RIS K RS
TR SHMIERE, — MR F RIS S IR K A/ NS, XA IRE
EDX #rfraei, CRIEMEoBEE. AN G HARLM, THRAKFHBHER .

mov edx, 0



X X384 65

BIEHK FHH BRIEMD
8 frérF R 2 F6
16 fr 377 8% 2 F7
32 fr&AreR 2 F7
FiEsFT 2+ Fé6
FRES T 2+ F7
FHERW T 2+ F7

B 3-21 div foidiv g4
#n

sub edx, edx

EMER T HREH, MRERBRFRES, TUAARLUMIES K DX WEMLE 0, R
BR¥R R IES, WIRTK AH IS AL E O,

N TRTSEERE, HRRERRET. ENBEREEVLHH TR, MBREEs
B 1Y R’ 80x86 A = 4EL FLAKILX M ILE, cbw. cwd LA cdq 1§4. SaTEATE
AR AR, E=FEASMEFRES. Hb cow B4R AL EARBRIER, AXEXHB
WOBRIESL cwd I AX 1R0IRERIES, DX: AX 1BV EMBRfESL cdq & BAX 1 hiE#E,
EDX: EAX {EH BRIRIER. BEFSNETSSEE, RENSEAEFSHY B AH, DX
& EDX 1. XEEFR4 REETER 3-22 4,

#He FHH BN
cbw 1 98
cwd 1 99
cdg 1 99

Bl 3-22 cbw. cwd fl cdg ¥4

cbw 84 CHFETHBAT) ¥ AL FF 38 i ST BA AX Fi—AFKE
. cwd (BFHBAWE) H£4H AX FHESFHATROZHNRYT BERFKE, 5%
EH1FE DX A AX 1, cda CRRFHEANT) # EAX HRET B AN F K, HIESHT
% EDX fl EAX 1, g4 A HIRBEN T S B RIR Iy h S —1r, X
WA LWREL . TEE L6 T,

BEBITZH HiTES BEeBITZE

EAX: FFFFFA 13 cdg EDX | FF | FF | FF | FF
EDX: 77777777

EAX| FF | FF | FF | 13




66 E3#

EAX: FFFFFA 13 cdyg EDX | FF | FF | FF | FF
EDX:7m7NMMN

EAX| FF | FF | FF | 13

AX: 070D cwd DX | 00| 00

DX: 7?7 7?

AX 107 | 0D
AX: 7753 chw AX 100! 53
AX: 7?7 C6 cbw

AX | FF | C6

FANHRA—AERHBRFELS, SRR EREESRAERERE. B3-23/HTHR
KRG, LANHERE

F= (9/5) *C+32
Kb FRERRE, CREREE. BFTRREENDARENR IS, IMER—-DRFERLY
¥, TEGEE cTemp Frif 8, BIAMRLERMEMERERE, BHE—TRFRIE, i
7 fTemp 7EfE 2 b . WIRGEBLAERIRIR 35, 244R, ] FHMBIE N RIRAE.

HRT S RNERRLSBEREEH, BFAIANSRE/ NS RTREBHER. &
BRLA 5 Z 87, # 9 Fn cTemp A5, X — RIEHE R, Bh 9/5 RIBBRGH 1. 2R cTemp Je# S K,

; program to convert Celsius temperature to Fahrenheit

; uses formula F = (9/5)*C + 32

; author: R. Detmer

; date: revised 5/05

.386

.MODEL FLAT

ExitProcess PROTO NEAR32 stdcall, dwExitCode:DWORD

.STACK 4096 ; reserve 4096-byte stack

.DATA ; reserve storage for data

cTemp DWORD 35 ; Celsius temperature

fTemp DWORD 7? ; Fahrenheit temperature

.CODE

_start:
mov eax, cTemp ; start with Celsius temperature
imual eax, 9 ; C*9
add eax, 2 ; rounding factor for division
mov ebx, 5 ; divisor
cdgq ; prepare for division
idiv ebx ; C*9/5
add eax, 32 : C*9/5 + 32
mov fTemp, eax ; save result
INVOKE ExitProcess, 0 ; exit with return code 0

PUBLIC _start ; make entry point public
END

B 3-23 BRI EHRREERF
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AR e . BIGREL G — A KR R AL (A Y ) BT R E R T
A, TR AR R — 2 i B . O Rt R 5, Bem R 2 R s
PR cwd [BATERER IR RS BT AR 5,

3-24 Wbt Windby HiEF TS E NS InB PR3+ 28 BR51T, JITERLL S,
il 63, Grh s (%t EDX ]l #eiS. P32 o6l e 95, 0 EAX P by R
Bt i ol Rt i ] 8

FAX. 0 esh 1 rdarl with Ugimius engaracia
AN, @ Lry
mor. E ooromedlsp Zactos Tor divlebma

Fa're =he, & * divisor

- o PEEERre L3z divisica

Lalw sbe 2o

nlal PTLI-T

e TTrmp, Sns

ARl Ixcelroomne, © LFRLE FLTh ey sl O
. I FATE ANCCE FOIOT il e

i1hs
2 CD 0O A2 T Al oM oo g
I Q0 2 Of S0 ot who o bR H
HL T e 0t ] .y ' :

--";mi,r\-nr lli-rrllrhh-_i--]m-u;.r.'xll: "I ;

B 324 TR 0 A TS R AT LT
%314

1# T Emfeihes. R LSBT A" B, SIS ©I5Y M. &
o HAH YR RSB R E T O, (AR .
MY thiTE R MiTHY HTRTEE

a  EDX: 00 0000 00
EAN: OO0 us

EBX: (H 0000 GF il aba LY, EAX
k. AN FF75

Courd HHEY 95 . FC ieiv  Soun: AX
. AX: FF7s

Counl [FEISE1T; T dir  Cowne AX
. 13X; [F FF

AN FHEUOA

CR: 1] Dy idiw ox DX, AN

. EDNM: FFFFFFFF
FAX: FF FFFF 9A
ECX: FEFFFFCT i ey BI3X, EAX
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f. DX: 0000
AX: 059A
CX: FF C7 idiv  ecx DX, AX
g. DX: 0000
AX: 059A
CX: 0000 idiv  ex DX, AX
h. EDX: 00 00 00 00
EAX: 000001 5D
EBX: 00 00 00 08 idiv  ebx EDX, EAX

2. LR 1 pEFSARSHIRIED,
3. MRS MR ZAT, AWM THAE EDX h 0k, #H

mov edx , O
£9
sub edx ,edx

RS AP R HER R 2
mizL>] 34

LR IR B CAHBRREEMARA:
C= (5/9) * (F-32)
B/ cBH 80x86 ILHIESHRAF, SRR AN SRR,

2. 5 RRY 80x86 ILRIES Y, IZBFAENANWNFKAIERS: Gradel, Grade2, Grade3,
Grade4, HREXVINFREREH (sum) LR ARSI ER S (sum/d), 4 BIBER FHH
Sum F1 Avg FEfEBITH

3. 528K 80x86 L RIESERF, ZBFAENANNFEKAESE: Gradel, Grade2, Grade3,
Graded. RIXHE—NESRAAZ KBS, CE5HMO=NRE—HHE, BREETERBRK.
B RBEHLEH sum (BefF— ARG T’ FIrEHRER (sum/s),

4. 5N ERAY 80x86 ILRESEF, ZBRFANEANNTKMIES: Gradel, Grade2, Grade3,
Graded; LR 4 MLESL: Weightl, Weight2, Weight3, Weightd, /M RFETHM M
RIS RZAE sum AR B E. IALEFIA

WeightedSum=Gradel * Weightl + Grade2 * Weight2 + Grade3 * Weight3 + Grade4 * Weight4

WEBEFIS: SumOfWeights=Weight] +Weight2+Weight3+Weigtd

HEMBEHATN. AR R M FHIFE#{E (WeightedSum / SumOfWeight), ¥
SERUNFRRBEFEE R

3.5 BN

Intel 80x86 mov &4 FRMERMN— ML B EHIBI A — ML E. EHFRHFAOIERMERM
BARGr BAZ AR LI, xchg {4 EAFREER /4~ bt o .

80x86 A REMAMELATFNK. FRMWFKBHITHMIEA %K. add 1 sub 54 H

RABUMZEFIRE ; inc Fl dec 4y BIHUM 1 F¥K 1S H . neg 54 R EBGHAT 48 B2 — 2t
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AIERLAD o

AR FREMFEANREAES . inul Hidiv 84, BRECNRIELSEA FSH gt Hlxh
B mul fldiv g4, REEMNORERETHSH. FERERSERABRKENRER
e — AR RIS, K — IR BRI, BREEESBEL—
WA BRI RO — A B BRSO 4 B R RR— AR R R — R
M. EBENSHERGEHE, cbw. cwd, cdaif4 AT REREAERLE. ik
R, fRELRXERRTRHANEIR: REZENZENERETE-IEERE, %
FEME - IR EEIR

BREBREFFETHSE RIS IAREREFER PR SDTHREER. FREMBRE
$5 4 AR TNk ST R,



FA4E DZEEH

HREYLRANVEEE DA NE T ERERERITRE, BETETEHEBITERNES.
HERIE & a0 Java F1 C++ 1B SRR ERF, A if-then, if-then-else FI case £ HISREREMHbITR
i, 3Bz M while 837 (83 2 RS2SR, until 838 (TER 2R A KM, for GHESREHD
KRERBTRIG, —EFRIEFTH TILEMGS> XEHWER goto iIFMKI. ERIN—LLIES (b
IR ARy Basic IES), RGEMRE AN if IBHFKER goto IBFR), THEFEN Y IMIEHRLEH.

F 80x86 {L 415 = G2 MLLRI H Basic iIE Z4BEMLL. 80x86 fALH & FTLAPFT— 28 5 for
BEaYRABEEENIED. B, M TRERSIMIEHER, 80x86 & AILLLL if & goto i&
HEFE R, BEEFBIIEDRTER. AEEEIRR if-then, if-then-else, while, until F1 for 2
ESEMENEE B LI

4.1 REMBEBES

80x86 jmp (Bk#E) R4 SERIZEH goto iIBMAA, AICREZSHE ALK, imp 54
- Saw

Jmp StatementLabel

H i StatementLabel #z 5 SHMILRIESBFEDPNLRERE—K. BE—T, Y#EH
PFREFRIR—AN AT ATIE RN, ZRFREEARESS (), H inp BAPiRELRHT S,
Bi4n, ERFRIZZIEMIMBERNERESE, ARSI E M TNE:

Jmp quit ; exit from program

guit: INVOKE ExitProcess, 0 ; exit with return code 0

H4IETT~¢ BE, BICRREIRAERAE. HE1+2+. .. +n B n kEH. X4
B e A T mm ikt

number = 0;
sum :=0;
forever loop
add 1 to number;
add number to sum;
end loop;



a5 HA rf

5 DS D R T — T T B T A L R A S R EE . TR R L
ewnber (77 BHESFTT S EBX o, 7F T sum (A 45 RS & EAX . &7 B 81 g,

B2, S TN, ANTEHR i - HiTNHIR L TR
TR, TTRA BRI, MRIET i, T AN IS R, T
ETAE T, B AT Amo M. LTRSS som CfERLA TS BAK & 40 sunher (47
WL UK dT) WIPST, R T G, B, AT dmp 154 B AT R,
S TRY  Hittreabpoints ", *Bresk at Location” WSS+, ML "0k &l #
IR, P e B R AT B . 4. S E R e Cumser”

s oErogEan e Sl mam 7o+ 2 Ky e R DS P B
oAackber: 3. Dainar )
DoGaber  EFZCIS

Hae

I S P B -

ETICE L2 ForEuMrees SO8L-TTo Sl
U Porcacren Aairenge Zoo tata
.CIE POBLOFT Tkt eroraAT sl ]
skart:
nzw =3L iormoer - G
ney oo I F 8 R
bl el gy 10 i TH ;a1 Lo orirher
ado ack, Fiw ;oAaod by T mn
ul )] el el iorepesk
I 1 oA el

porate emToy oo RS

B 4-1 il hakan B s

: pmawssr (LEI-Bypbe mcack
.

fOERIETHE JCOTEQ 4T Ol

EERTT af BAGR [ AieE rate

o nuaabac o= 0
L i

HI - EREE T
nhd aax, eha o ool el Ly owim
jmy L=pwraze I TEpEAC
I mALR =iy gl peblac

I s 0 e ol Tl | Trmd IO T

M43 Hnihdy 2 FEFERF
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i i i—p A TEENED. B 43 BRTEMMIDIGAEEF. T 8 FIAN nat,
sum FiI nunbar FILEIE L.

Ak T 5 “Run o Cureor”™ 8T, Mréfr Windbe 7 000 B 4-4 Brage. BT 6 il
L pLA ¢ IS, oumber ¢ {FEGCFES BN O FHEA 6, TTsum A5 B T8 EBX T /Y
{15, CH bR mA 21, B 203 +4 -5+ 6 MRS R,

B 4-1 B p— 4 irp 4RIt R AL jop TaTk G 2. ERHLABHARE
3|8  backword reterence . {105

erogqrad = Tl
foanzaze: o A Dolesi
A=, VRIS i
ri4
k1 LER Y L
MOTET FLET LA
135 3 IEY
E b TECI V1 reNACYE FOPE-Twte BaAch Akl
[ FaE T
Tk ramarvy 9mocikedr oS icca k TS+ L
- YA
e T ogmapT = Enln poognar ook * il
HEATL ] bt
=W L= ] : ruscar = [ [
“ wanil PR R | 4 LK
] (N
Liwng s um an DA L FA RO mPAT s "
edd el gk ekl naovbme o s
N e T T N e R R e
jracllo . arace oaatE SrnEy poanl peupd e

L T ok g NG T | PTHELTERT
- ———

——— ki o e T ——— -

i 41 Hifrifdt e 1k R

SENED ML
IS EE ]
campase LR s opdmaEye SOJE-meme rrank ot IZL
* 1 1P Bhatt o]
LY crzztie rraregs Ios dooa s BB
L
[ Lo daaz od Emia progres c=he o]
(] | i
=i e ] o Tl k.~ i
o] hE - (8
- i
A fim L 1] Bl T - TSR a1 ¢ Bl
: utid rans b oih pramleey Do
o e e R T S o e e T el P S T T

LT =l ] O L L O L[ [ I [ N R R

e

il [eran il e | lmalionise

(£ SR B 1 B el e i
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jmp quit ; exit from program

quit: INVOKE ExitProcess, 0 ; exit with return code 0

SR — A EES| A (forward reference).,

80x86 [y Jmp 154 EE 5 AMHK: BEHKRB (intersegment) M (intrasegment).
CAE R BRI S 4548 (EIP) MERLIN, X T —NERITIEA MMk s T
Bk, AR LA T A dbht. BRIERSUCE DB H 77 % CS f1 EIP &, (B4,
EFAFERANREP LS HILXMFENL. Eik, XBERHEXEIES. B45SHIHTRA
HBmS, K, MERAHELSERE .

B i T BIEG
near Pkt 5 E9
short Bk4& 2 EB
F A 2 FF
ik a8 el 2+ FF

K 4-5 jmpig4

BREMHEBRSEEN up L F S F RV BIRESNMEE. XM BRMET—4
RAMbht bR EI RN Bbrittt . IBER—AEFEHR, HFAMNSIH, EAER T
MFRESIR, ERA%K. HFHEMENEBIES, REE— AT HNMEE. EEnks
Bz, X MIBEE AT RANE. HIMENEBES 32 NEE.

B WL RB BAR —MAEX B (short) %R, FTLATE Jmp 484 281, 83 128 FHLLN
FUEAR#AL: SETE jmp #8420E, HBF 127 FHLNM Biribht. BELED jmp A5
M EARREBE TN F T EORITEN, XREAENT—&IEOH, BELEPAET F—4%
BISTHIR AR AL, 32 (IR R — /AL (near) MRS, 7E jmp #5402 BT, WHRH|
2 147 483 648 FHINEY Bixitbhik ; BiAE Jmp 3842 )5, 83 2 147 483 647 £ LLAM Btr
Huik.

ERRA AR RILHERIES, ARSREMHEET AR, HTIAMRE, me
Biriilb BE AR, CHBEAENEBRS. mPEibiEd 128 0%, CREADE
MRS .

AR 4 A 32 (Iibat ek B AR, TARBMBE, HE, X/l HE
FEHEESH, MERFESCSIWNFHEMEH. Eit, #A

jmp edx

REBRHBEGRET EDX PRIMALRL . 176438 RIB AT LA BT — B RN A ZE et . 4n
& Target EFHRB P FHAHRF, 4

jmp Target
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BB ENTERE T Target (IR FHEAL, WMARIBEEBHHEIX NN T . AFEHFSAEILL, &
LAH
jmp DWORD PTR [ebx]

CHHEBITEAEER TR i, TN FAH AL R 7E EBX i ! {EEX LR F At R D A

%3 4.1
L anR AT T EATIER
hardLoop: Jjmp hardLoop

BEEMITRERIER, XMEDNERRIBEH 4?7 GnRAREER LR, iBX/MEUREIRF+,

mWERFHERFELXMH)

2. U TFRIBR A RIER Jmp IR CHXTEHS, MRS, FHSEEERDS, &
FiE SR AR,

.DATA
addrStore DWORD °?
.CODE

doAgain:
. (3 instructions)
jmp doAgain
. (200 instructions)

ijmp doAgain
jmp addrStore
jmp eax

jmp  [edi)

HEET 4.1
R 41 hIORF, HWERR, nKHIE, EAX hMR 1925 n MIA.

42 FMUEBES. LERESMITEH

7 80x86 HLERHE T, RUHBIES LIS if &4, HMbEBEHWARIERGEH ., &t
ERESHERE, BHESMEAT:

J==- targetStatement
o, BYIEAFIORIR RS & L THATH BN, ARAMEE, WRAHS, TUHGT—

KIg4 (REHBEERII—&E4).
BRERGEHKBHESCHRTEBREFERPOREMRIRER, 0 jcxz/jecxz 4,
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EASE 44 b, Bt 54
jz endWhile

B BAREMBIRE S 1, MEBIERS endWhile iE4D; BRI T EAIED (BHEH iz
xR FHB.

KBRS RREMREL, RIECRBEAIREMAHAR MM E. BIE—T,
REFFEPREMLLMARERN. A4 (nmov) RIFHIRLBHRELAALE, Fib
B4 (0 add) MFELERMERREFEREL, EF B4 (ndiv) HFEEREMH%K
BRAAT&M. Fit, WA EREMIE.

flgn, (Rix EAX &P E S — 4Rk P RERRAEM, HEREFHRTLTLEE
B FROABE=FAFERICE G % KAORBIRITE:

add value to balance;

if balance <0
then

... { design for negative balance }
eiseif balance =0

then

... { design for zero balance }
else

... { design for positive balance }

end if;

{Ri% 4% balance LA FHAFF BAFH R P, H value k7 EAX 4288, THALIHX
A% it 80x86 1LHADER .
add balance, eax ; add value to balance
jns elselfZero ; jump if balance not negative
; code for negative balance
jmp endBalanceCheck
elselfZero: jnz elsePos ; Jump if balance not zero
; code for zero balance
jmp endBalanceCheck

elsePos: e ; code for positive balance

endBalanceCheck:

@it add $E4 RIRBEREFFMHMARES . £ EEHRDE G, HbrHsS 8BRS E s
Efr. XBARSE A balance G /MF 0 (balance<0) . SERHGXIR LAERTLARA FHEIIFSA .

jns elseIfZero

XERASMBERR, IR SEREMA 0, NIEEBT| elselfZero; hELEi, tnE (balance<0)
AEOL, WIFEFRE| elselfZero. FRIEXKARA BRI, 500 H RIS —A then ST
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BB, BD, fnR balance<O HKEHHMFIERITHIEM. EH

Jmp endBalanceCheck
RXNERIEGPNRE—TED, BRI, X CPU BT &4 Mt RiET. i
BN F AP BH T elselfZero, NI balance LAVRIEFAR (FRIEHD) . XA R
AL balance IERA G A 0. IR FIRENL ZF 5 0, ILIKS

elselfZero: jnz elsePos

1 Bk F elsePos, B fG— K IR BIREMIIELSRIFAM add 4, X FEnE 4 % balance
Hy OBt KA. 2 balance 24 0, BRFSMICEKM-B T endBalanceCheck, SXIHFEFH k&
K. &5, BFHY else X RIRIDZE elsePos &b, BB HRIEE—H, ESAREEALE
1, R4S RARIT—F el GBS OL, Bl balance H1E. RIGAIERFE S N4 RAEBIEAER
endBalanceCheck, FABRFBRASPITEIXE,

LA L/ 80x86 RIDEEZLBERAFTIZEODNMAFRMTH. mBEHLCHKIESHE,
4, BEFMHEE: HR_FMEH, AREn, REATRE, FEATELELK,
EZEMED, FEERESHRERBEXHEN. REIBESEFESMIETRAER
EENBEONRFRE—BN. BE, REFRFRARD, HTRERER, BEHEF —
&I .

EEAREH, $r5 endBalanceCheck A 5 gk F—17. MBER Lk, XA BRSHI5 A TE (T
BRAETREAIEDNIL. B2, IBEENYaTRITEHRTN—8s, MAZERE TRER
Hao, SHEERE. B, ESKEEEMRENNE, XNERRBHESERS. mi
T—RIEDFTEDINGES, BUZLEBERE—3 MRS R FERRNE —MNE.
PR BARREBA—Es, FHREAMNRS, FASEMEHEABNEE, LALHmNs
Fritial

S5 5 T ERRiZ i, 2% FEFAM L. then, else f endif X EERIFRE ., (HE,
IF. ELSE f1 ENDIF #8& MASM ($54, HEMNAREERAERS. Rk, 1Fl, IF2
FEM— L REINFSHESAIES. —MRREDERZAREOHRET S5 RS,
fn b elselfZero. R TAEMREFHARBDETHL, EHit, BF—NRRHEE, 45
BFDERTFIRRE N, ERK I ] endif 2 AXREMNFSENRE,

RIERE (set) KEE (reset) S BIRIEH—AMIREME 10 (KA clear fo &
reset). WERSATRRAIREME 1 RE 0, ik, (EH cmp (i) 84 MbrE MR E TEEe
B RN %,

B cmp L HX HA RIS TELES, 34 AF .CF. OF, PF, SF 1 ZF iR BB O K E 1.
cmp {54 HIME— S MRERERELE, AR IHEEMEIER. 84 cnp #5841tk
KT

cmp operandl, operand2

cmp 454 @11 iH3% operandl R 3 operand2 WIE R HEATELER, WM — 4%k sub 54, kREfr
AR B R B ZEE AT R W LR R . cmp #8540 sub 5 MIARRIZAE T, cmp 35
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4, {IT operandl IES KB APFEEITEHIREL R CF. OF, SFMZF. B H
GO, HAMARELL CF B 1 @A B, #FHE 0. Hiie, Wl HirEM OF & 1,
BN 0, REER AR ZHEHDE, WHEFSIRELSFE 1, TUEO. B,
REEH 0, NMIEIREL ZF B 15 FARH 0, WE 0.

THEEFIGH, T -SERHRTENTRENEETILE, RECLMMEEN. BR
—T, BERELRN TENSEERARSE (THEHND) kid, HR—HN. RE—A
RE—%, erRERBINMURAERSERT, WILAETSEER. B ThRErms,
ERRXMEFSEERAF SHHTHRE, TRAATENFEE. THRIE THERSEMT
SRR IES Z FIIXK R

BREAE oL

Rkl R sm o o sz mmEm  nmem
1 3B 3B 00 0 0 0 1 opl =op2 opl = op2
2 3B 15 26 0 0 0 0 opl > op2 opl > op2
3 15 3B DA 1 0 1 0 opl <op2 opl < op2
4 F9 F6 03 0 0 0 0 opl > op2 opl > op2
5 Fé6 F9 FD 1 0 1 0 opl <op2 opl <op2
6 15 Fé6 1F 1 0 0 0 opl >op2 opl <op2
7 Fé 15 El 0 0 1 0 opl <op2 opl > op2
8 68 AS C3 1 1 1 0 opl >op2 opl <op2
9 AS 68 3D 0 1 0 0 opl <op2 opl > op2

PREMERRT MM AXRR? RHE%? NT? TRAT? HEHERELEGS. &~
ERAMSEOERTASE, AL ERER | fRER 2 EMZH, ZFiREME 1. R
I 1R X FER, TR BRI EEE— SR,

HRER/NTHRBL. 2H8ER LNTRER 2K, BRROPEEM, MiZkkek
GOLE L mRBREERLHSH, XHBEE ERIEMN. RhF 3. 5. 6 f18 &5 2 R8E
BAEALFF S, Hopl <op2, XHHHRT, ML CF=1. Fik, ¥ FEFEHK, CF=0
BERE opl = op2. M TEREH, PHEL LAIFHEREE CF=0 H ZF=0, #it£ opl = op2
# B opl # op2 .

B3, 5. 7 %019 RiTHEIEH opl Fiop2 YA S, H opl <op2, ixit SF = OF, &
| BilF+h, SF=OF, iH#4 opl fop2 BAMEH, opl =op2. MFELFSH, ™
B EMIAMERR SF = OF, MiH ZF=0. HuBi2 opl =op2, #H opl # op2 .

Bl 4-6 ZIH T cmp $54. BIB—T&E 3-7, B4-6 M FIMIAABEREILTE sub #5445
TEE—FER, AT RERIERNA A DA — LRI, X B HEE MASM 6.11 £
HIHRIERD.

— R RS E RIS . XL EAN A B R B B R B R Tk 4
8. {R7E pattern ZEEIBBEFHRIAT—AF, W4, FEAM—FGREE LR,
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BIEg 1 Breg 2 FHH o)
8 (& fras LR UATAIE 3 80
16 {37 8% 8 frsr AN 3 83
32 rEAFE 8 P L BI%L 3 83
16 (1 & 8% 16 fir 3z BN %K 4 81
32 % s 32 fipSpE%K 6 81
AL 8 fuSr RNk 2 3C
AX 16 fir 37 B 3 3D
EAX 32 firsr BN 5 3D
FiEE 8 frarEN% 3+ 80
TSRy 8 fzsr g 3+ 83
FiEEN T 8 firsr BN 3+ 83
Feai - 16 fizar B gk 4+ 81
FHENTE 32 frsr RN 6+ 81
8 frHirds 8 fF A e% 2 38
16 #4785 16 (r & & 2 3B
32 firFAF 8% 32 AT 2 3B
8 (AT iR 2+ 3A
16 (%4 8% s 2+ 3B
32 PEAES [ v 2+ 3B
g+ 8 U rFat 2+ 38
FiEST 16 #1788 2+ 39
RN F 2 rHEFE 2+ 39

B 4-6 cmp #54

cmp eax, 356

cmp pattern, od3a6h

cmp bh, 'S

HE, UK LARE-NRESR. 545

cmp 100, total ; illegal

AU, AR RESR LRI,

BeJa, B4T5HT S MHBHES. XERST, FEESATHERNBICH, &
XEBHICREAE BT 2 —AFRINLE RS, R TAARMNG RIBRRRNR B RE. £F—4
R, BEER /B E AR R BIEE M A

FHHBIRS SRBE N REREE - MRERCEITECR . Flm, 3 T4 39, TRE K
FRIEFE” R, RISIRBIER 1> BEH 2, MEE,

EFTRAFRBIE S ML SUTAREMNIE. KIS BAEMERREBHER. M
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RSB ER L R A
B
Bhic#¥ ik HBiRE =7l bia
ja KT CF=0 77 OF 87
jnbe ANFRE TR and ZF =0
jae KT ETUHERE CF=0 73 OF 83
jnb T/NTF R
ib INFREERE CF=1 72 OF 82
jnae TRFHETUHESE
jbe INFEE TS CF=1 76 OF 86
jna AR TN orZF =1
HE TSRS ER R
]IED
Bhie ¥ R L2702 52l i
ig AT SF=OF 7F OF 8F
jnle TIFRETRHE and ZF=0
jge KT HE TN SF=OF 7D OF 8D
jnl EVASRIE7: 4
51 INFREERS SF # OF 7C OF 8C
jnge FARTFHRE TN
ile INVFERE TN SF = OF 7E OF 8E
ing AR TN or ZF=1
Hof - 858
Heleng
BhiefF R BEREE 531 i
je FTNER ZF=1 74 OF 84
jz % 0 MisEFE
jne TET MR ZF =0 75 OF 85
jnz A 0 M%7z
js FFShrh 1 MEEE SF=1 78 OF 88
jns RERAh 1 MRS SF=0 79 OF 89
jc AN CF=1 72 OF 82
jnc gziavA k74 CF=0 73 OF 83
ip borttdillk=7 4 PF=1 TA OF 8A
jpe AIBE N
jnp A BB PF=0 7B 0F8B
jpo Polag- gl 4
jo e tadl(E2y 4 OF=1 70 OF 80
jno Toiat i NI FE OF=0 71 OF 81

47 RIEHBIEL

REHEBHES—H, —REANKERBTERSN THNRBE, TLUSHEBIES &Y
REN 127 FHRAE, R ZATH 128 FHMEE. —MENAHRBESEER M THNE



80 4%

FRE: —ARATRED, —MRATREE. —NIN&GHEBESTTEA 2 ANRBE, L
B2 AFHA0ERER, Hik, HEKEN 6 AT, CiiBiEhIEZ R fEH 2 147 483 648
WHHHeAE, SKIAIATAY 2 147 483 647 F¥ifyHbhL .

¥ T RIEHA T SRS BILE 2 G & B S AENE 3. RikE EAX
PR T —ME, HiXMERT 1000, FERR—EHE. MEXNMEELEFSH, a7
LARZn T 2.

cmp eax, 100
ja bigger

Xt FAEFK T 00000064, BI{E, H AT 80000000, F1 6 iy — it fil ¥hi% % FFFFFFFF, 2 [f]
HOlE, #MAPITHRS. MREEAX dMERAHSH, Matks
cmp eax, 100
jg bigger
RANER. FVH U{EFE 00000065 F TFFFFFFF 2 Al , T AR B A Sy b Hiahaont , st &k k.,
BAERBELRA LGP OF. EXASHRESHESTRANT R —FM. &
EFE BRI

if value < 10
then

add 1 to smallCount;
else

add 1 to largeCount;
end if;

& i% value 77 fi 7£ EBX vh, 3 H smallCount #0 largeCount 3¢ A i B P M F. THEH
80x86 fLASRE LB X Ak it
cmp ebx, 10 ; value < 10 ?
jnl elselarge
inc smallCount ; add 1 to smallCount
jmp endvalueCheck

elselarge: inc largeCount ; add 1 to largeCount

endValueCheck:

ER, WRBARSMIN (HE&H), ETXHLRITZRZBEHENEHEH 4,
ARETH. TR, HATRAEZMRE Y, ZHEERSHER. REEEELE—FFKT
RER—AEFRIRS, B2, AEHHEAT, BFARBEREBEL.

BAEFZEIR L

if (total > 100) or (count = 10)
then

add value to total;
end if;

fiRi total il value RAFREZE I F, count FEEAE ECX H788h. SBURIRHHGICGIES RS
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cmp total, 100 ; total >= 100 ?

jge addvalue

cmp ecx, 10 ; count = 10 ?

jne endAddCheck
addvalue: mov ebx, value ; copy value

add total, ebx ; add value to total
endAddCheck:

ER, ZA R or FAEFEFEMA cmp 54 - R A E— R EBR , SEERITHIES .
(At 2ERRFRIEDLIMMERE? AT LT add total,value?) IANMRBEIAT—A
R EFERE—MRE AN FRERSL, BLABEARERERTEELE. MAALEES
Rt RE, BMEE &ML, REEERT—A or BIEHR MRIESLH T

B, %Egikit

if (count > 0) and (ch = backspace)
then

subtract 1 from count;
end if;

MFE=ZABITF, Rik count £7E ECX F4F8 e, FH ch B AL FH%H. XANRIFTLAR
R T % L

cmp c¢x, O ; count > 0 ?
jng endCheckCh

cmp al, 08h ; ch a backspace?

jne endCheckCh

dec count ; subtract 1 from count
endCheckCh:

BEANEARKRGEAT and, EFHEARELHRB R A TEBITXBRRAF. XBEAMAT —% and
HE—RE-NROAHIL, MABRERSREE =/ KM, mRAREIESRIEHE,
MR AR RSL, REBERAI —A and RIERHF/MRIERTHTRE.

%3 4.2

L BE THES/E, EAX F72& 64 000000 4F, value $5RNF4£ FF FF FF 38 . #iEEl
RUHEBIERGHBE dest,

a. cmp eax, value b. cmp eax, value
31 dest ib dest

C. cmp eax, 04fh d. cmp eax, 79
je dest ine dest

€. cmp value, 0 f. ecmp value, -200
jbe dest jge dest

g add eax, 200 h. add value, 200

is dest jz dest
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2. FTEHME—/NME, AT ifEWN, HEAHTILRESBEFPEENERSR. BH—BIC
s s R AT
a. %1t :
if count=0
then
count := value;
end if;
fi%: count 7£ ECX Ht; value 2 &2 R AIN .
b. i%it :
if count > value
then
count ;= 0;
end if;
fRi%: count £ ECX 1, value B BRI FE.
c. ixif:
ifasrb=c
then
check := 'Y";
else
check ;= ‘N’;
end if;
BRi%: Hea, bflc BEFMEBPIINT; FIF check FIAE AL FFE8h,
d.i%it:
if (value <<-1000) or (value = 1000)
then
value := 0;
end if;
fBi%. value £ EDX /1,
e. i&it:
if (ch='a") and (ch<‘2’)
then
add 1 to lowerCount;
else
if (ch='A’) and (ch<'Z")
then
add 1 to upperCount;
else
add 1 to otherCount;
end if;
end if;

fRi%X: ch7E AL #1; %4 lowerCount, upperCount Fi1 otherCount 5,2 75fif 2 h AU =

4.3 EMEHRILI
REBRFOETERGH, ¥ MBS while, until F1 for 53R, A itis e
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P 80x86 I 4wiE = LBX =F&k#y. T—NiTieHih—ELH for ARAIIES.
—A while JEH AT LB T EAT DY ARES IR TR 3.
while continuation condition loop

... { body of loop }
end while;

BB EEFLGEESRMEF, BIf/R (Boolean) FixA, MPEM/RFEXMENE, PLIWEH
FRERIIT. REERERRSERMG. U/ RFENNELBE, SR TIER A (end
while J5H ) BHES.

Fi 80x86 3L while JE3F, K £ RFALLTHEX:

while: . ; code to check Boolean expression
body : . ; loop body

jmp while ; go check condition again
endwhile:

BEERAENENRRESRRRERNE. WEREARFARXNE DR, NiEER
endWhile, B, B ABITIE Ik, ELEBICHRSL. 8 BRENEERE—A jmp iE4),
VERREEERGE RS, ARNELNEIR, BE2ZBXNER, BE2EBIERE,

BT while & MASM s {R &5, Bk, fEELFRHBWERILM, $5%5 while R RE#A.
FL b, MASM 6.11 4 WHILE $§;R/#:iE4, ‘EHEL T while BHRAB. HABEE RIS
FiER, BIAABHXONEEN S E SR EHBERE.

Bizn, B 80x86 i 4iE & XL T ik itfT 4D,

while (sum < 1000) loop
... { body of loop }
end while;

1% sum RETF A4 8% A, —FIATBER B R

whileSum: cmp sum, 1000 ; sum < 1000°?
jnl endWhileSum ; exit loop if-not
; body of loop

Jjmp whileSum ; go check condition again
endWhileSum: '

53]

inl endWhileSum
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BILAE BRI, B—RmEr AR
jge endWhileSum

AN sum = 1000, NGB BRI . X BT sum < 1000 REarht, BEFERERX
sum = 1000 37, {HA2 Jnl BHERFA RGBSR, BATLURE S i SEBLX A~ 454 .

RA—ABI1k BR— 2 BHITER . RITERE B x, BE-ILA2 AHEHER
B number HIXHEL, HEBRBE x (517 2° < number L. RHIERHHBRFWT:

x:=0;

twoToX = 1;

while twoToX < number loop
multiply twoToX by 2;
add 1 to x;

end while;

subtract 1 from x;

{Ei% number 2 17-fif 25 F UM F, TFI] 80x86 LA LHLIX A ikit. twoToX F EAX H745 %,
x HECX HH%,

mov ecx, 0 i x =0

mov eax, 1 ; twoToX := 1
whileLE: cmp eax, number ; twoToX <= number?

jnle endwhileLE ; exit if not
body: add eax, eax ; multiply twoToX by 2

inc ocx ; add 1 to x

Jjmp whileLE ; go check condition again
endWhileLE:

dec ecx ; subtract 1 from x

B 4-8 S Tizfr X B RIGHIF . 7705 7E77 5 2% P A9 number {54 750. 7E INVOKE #54
WRE T — AT, BAFTUMFBEPSTEIZME R . ECX FHEBRHNELR9, EHH2° =512,
2’ /NF 750, Bk, ECX HE R 9 B—ANERAIE.

B while IFERFHERE AR, AM/RZET and & or EEH M. T and BHE,
HZRANFLLARM AR, BREEA K. T orizl, REFLNSERMN LB, 7
&M AR

ERETEEF, EREE—NEAL&ME. BIEX TF%it25Rm.

while (sum < 1000) and (count=<24) loop
... { body of loop }
end while;
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= w (P LT ]

Aozl 1 LT LT
b o L L] n T §
= W] (b= 1 Ll L T U LS

11 1al E- ] mE . mebkar @ beeTuN aw pnumbary frer b1z Fr=d
1=l smdlfealalD @ oaxit if mem A 1A £

ey addd A . AAT omulriphy reetaf b7 ¥l AN,
e wa tadh LoToo ’
H 14 miclalE poagy chock curdilior mgelc

b o S B
o L] : mubfzags [ from oz

e e N e S e S TR N

FLNLIE _mrarc

£l

i | Procrme Seda | s Te b oy e

Fd-B B lag drenther)
Bl sum EFFFHEEEM S, connt 4 BECX b, —FIRTLE.

milLlofin: oI 2um, 1000 ioAum = Z0DaE

3=t cneWbd D stim ;oewst if ot
e oo, od ! oocounk <o 24
Jorle el e Sum i oxil AL oL

;omady of oo

Jmp wha leZum i cheod candliiion again

erclkE L EnnT

FEif A F T AR or i AR ] and.
whlle (sum < 1000} ar (flag = 1) loap

e [ body of loop }
end while;

B4, B sum fF BEAX #4384, fag i DH SR8, Fikt B 20eie doB 15
LR 3

whilozum: op raK, il ;oA o« 10D
1 Eedy ;o oaxamibe bodv il Be
Cm P [ I ¢ [lag - L2
il s P s Lo R Tt doaxit L oo

By : Ponedy ot nop

dmp whilaSum oon omeck foliviomy again

datr LA il B aits T H
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R LERAGIFAX S, T and B3R, AEEAKHFHRIE—SETRIL, WBHER.
Xt T or 55, REHALMHRE-BEREL, AIPITEAE.

for FEIRRE— MR BEHIER, EHEREN, BRI —KER, HE—K. E-EEHK
EE, BHRUHEANTURES, TAURAMGER. ELRESY, HHREELBE. —
A~ for FEFRLLA T HEIHI P AUADHER .

for index := initialValue to finalValue loop
... { body of loop }
end for;

—/~ for FEIRA Bk AEF ¥ Z| while 5545,

index := initialValue;

while index=< finalValue loop
... { body of loop }
add 1 to index;

end while;

ix#, while £5#5EREF 80x86 L 4wiE S KWL T .
until FIR—FEREFFHER, MERSTEFREZE, BRESRSF. A%, —/ untl
TEFR AT LAE o T T A O RS SR o -

until termination condition loop
... { body of loop }
end until;

BAREE LT —k, RERELERSLME. MEAR, VERITEFE; mRAE, N
#4540 1T end until J5ERVIER). e LURA THEREIARD.

repeat
... { body of loop }
until termination condition;

TR GIITE, BREMARETENR.
—A~ until fEEREY 80x86 LF, A EIIBERANT:

until: . ; start of loop body

; code to check termination condition
endUntil:
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MEEFATET, AR H&E SN, IFE o R onl, R M EEESTL Me
& §5feA) cndUnel, $ & RS endlnnl £ Sk,

st R EA A B AR TTH RS S D, Ferover 36T S W AT, Wl wmILALA 0T AR, 12
B - exiloop URIPAER FR) LISEMTRIRIGREE &, 0 #OE A FEE. AR
oA i .

FNR — S ERA T B TR, MEE - AEAEA I ST B
AEH 2. BEREAM s, BT EMR LS, LIS, & iR RE AT R,
RS E . SIS PR AT AT W & T

DE. FETHENRLHSEERER, TIPS ERNE SO T . W
#ARIELE F-br. fiw SEMAEREN, Ba{d i while 1555 3 untl EH. T A&
T B while J37F 19140150,

nexthaysWame = 1;

tatnlEarnings .= 0O;

gy =

wihile totalEarnings < 1 KEMKG0 loop
add nextlaysWage ta total Earreirgs;
rwllEHy mestDayshWage by £
add 1 te day;

end loop;

WL, LE AU A BRI TFRGE S 100 T Espel CiseHea 1 000 000 006 . w80k 4~ il
& rotel Eaminis F E 312 ae EAX 1. nexiDaysWipe 27T CRX th, A% duy 54 ECX d, & 40
ERVFREIPRRI AR, Wodhg IR PR . B 00 TR R Y B RET
TR # o R RUAYT AR Y

JEERE
RIS EN]
LOUREER]
[T ]
LERREECET LI R R TR B U SRR TR T e = ﬁ:l::.-f-:

L L [ L T o ]
L i Faotr
- ra ] 1
b1 Gt w0 tam, ' WARCEIA ] FLLEE
T FALT st |
v By T 1t ane e nEmgT s SEEELLainge
mb Lu, x vl SR TLTRETT, F ey e
ir. (SRR TS
i a =L £
sl oo s
nr L T ] S R R R T T T T R
ANl S

=
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88 F4%

%4343

1. FTHEE—/NEARE —4> while 7§38 . ik sum BEHEBR FHIF, count B ECX 725 H.
4 HSEF UL T iR THRIHA RIHY 80x86 LD

a. sum:=0;
count :=1;
while (sum < 1000) loop
add count to sum;
add 1 to count;
end while;
b. sum:=0;
count :=1;
while (sum < 1000) and (count = 50) loop
add count to sum;
add 1 to count;

end while;
C. sum:=0;

count := 100;

while (sum < 1000) or {count =0) loop
add count to sum;
subtract 1 from count;

end while;

2. THEE—/NEERE —4 until 9535, BRI% sum REIEBHHIN T, count FIE7E ECX FFF 85,
S SEBLEL T iR HAVAERIRY 80x86 L.

a. sum:=0;
count:=1;
until (sum > 5000) ioop
add count to sum;
add 1 to count;
end until;
b. sum:=0;
count := 1;
until (sum > 5000) or {(count = 40) ioop
add count to sum;
add 1 to count;
end until;
c. sum:=0;
count:=1;
until (sum =5000) and (count > 40) loop
add count to sum;
add 1 to count;
end until;

3. THE—/MBARE —A for B3, Rk sum BEIBB PRI E, count WA ECX HFHH,
4 R ILL T i HH i AE RZEY 80x86 RED,



P L5 B/I 89

a. sum:=0;
for count := 1 to 100 loop
add count to sum;
end for;
b. sum:=0;
for count := -10 to 50 loop
add count to sum;

end for;
Cc. sum := 1000;

for count := 100 downto 50 loop
subtract 2*count from sum;
end for;

MWIELHD) 4.3

1. B2 4-9 BFRTIR U, A until 53 HUFF while 7535 . F 80x86 L 44iE 5 B /F LA BRFHIILiH,
Histre.

2. Bk 4-9 BFRTIRTE, AIBE 400 TR T FBEHIRE. #7: MRAREEBER cnp §5
ALK E, BoBras . SAXMBFREGHESR, BFEAREYET. #
XAEH, BB BBRES?

3. F 80x86 IC4miE H R AL THANLHE, KM 1 H] 1000 fyFn.

4. Jil 80x86 L 4RI S RAFIRIUFAISEE, K 142+---+n, HEIFIZH 1000 B B/NHI n.

5. A 80x86 L 4miE H R FIRIFFISEEL, sk 1%42%4+3%---+1000 o1,

6. BN EMBHRAIB R AL B R XM AR AR, TEAIEZEMHEH number] 1 number2
HIBRR A L5
gcd := number1;
remainder ;= number2;

until (remainder = 0) loop

dividend := gcd;

gcd := remainder;

remainder := dividend mod gcd;
end until;

BRI/ iHRY 80x86 L 4IE S, fRi% numberl F1 number2 2 BB FHIN =,
RILAAR R RN R R

4.4 JCHESH for JEIR

BE, WRERTHBEACAHREECHN, BLTAESEFN, AERERRBR
KE REEPSTEARZA, AEREANTRIEFRRER K. HREEXPENIESR, for IR
A R AR

L —HRBNOTF—A for FEFHEEHA—4 while TEIR. XA HHRBAR, HH MR LH for 15
HEEART . (B, 80x86 (RACHASLA — R4, BN TFTERLL for TR EE BN,



K,
N
p S

90

ZETHREIFA for IBHREF, F—AHF_M LI, £ oAFTFERTIHE.
F— for fA%F:

for index := 1 to count loop
... { body of loop }
end for;

%/ for B3R

for index := count downto 1 loop
... { body of loop }
end for;

B ERERATHIREA count. R index MEAFELEB/HANBERKIHE, LM Fitk
IR AN IR TESA R — Y, RER LSBT R AR, W T for 15
IMRZ 5 80x86 IL4IE =AY loop 84 LH.

loop R4 H M THIHE:

loop statementLabel

H b statementLabel & IEMHIARS, & loop A MG RBE(FF 128 THHRMET 127 %),
loop 4 S5 ARAFHR BERMES, #EDE2 fi—AFHmsi. '

loop AL T HEAERIE:

+ ECX HHIER BRI

AR ECX B R 0, IPLLREEBIT Lloop A THEHVIER.

« IR ECX dEE AR 0, L ITEEIEA T statementLabel,

BRECX HFHESE—NEAFFS, (HEFE loop {54 MM M—Leig A g, ERLMENH
BB EMARBRBAL. EXEHLST, RELMAFFEATUENRECX. Sht, XB®RERS
TEFREGE, ECX AEeRELMAR.

[ T 528 for EEREEH4:

for count := 20 downto 1 loop
... { body of loop }
end for;

{EH loop 54, 80x86 L RiBZFIAREMANINT:

mov eck, 20 ; numher of iterations

forCount: . ; body of loop

loop forCount ; repeat body 20 times



S X 5/H 91

E—kATEF AR, ECX FF8 AV EER 20, loop #H4HATHE, HEMEKS 19,
19 R%F 0, HH, #HEIEBIFRS A forCount FITERAFIAL. kT IHEHRAK, ECX
FEV/HOETE 19, BFE—kPSTEFER, ECX RHY{ER 1. loop #§4iT2/E, ECX
HIEHH 0, TEIRPFEEES] forCount &b, loop JEHERIHS A HBAREEDIT.

BAR, Ard for EINEMICEH for &iF, {52, ©& MASM FRR &5, HAEEL for 7E
REIBMIFE S . FRE—K, AXESAETRITENORENEELE, Rik, SS4RAZXEHES.

BAE, {Ri%k number 5[ B 47 % 25 P WO TR IEIRMOBAT R B, LI T4 for f550 87
80x86 fLEBAN T :

mov ecx, number ; number of iterations
forIndex: . ; body of loop
loop forIndex ; repeat body number times

RA 2 number HHIEARS OB, XBRGA RV EN. R number HHIE 0, L
TR RS, O B A FFFFFFFF (BUX AT EMED), BEIT—k B3k, FFFFFFFF §
7 FFFFFFFE, LAML#E. 7£ ECX FREREIE] 0 28T, EIMEENIT 4294967296 k! 4 T8
BIXFRIEM, RISATLLEA:

mov ecx, number ; number of iterations

cmp ecx, O ; number = 0 ?

jz endFor ; skip loop if number = 0
forIndex: . ; body of loop

loop forIndex ; repeat body number times

endFor:

R number RERR—NERSEH, HERAM, 2

jle endFor ; skip loop if number <= 0

=N EAENREES.

A — TR for FRIRFTERE, AghR Y ECX hiyfEh O B, BIRALHIT. 80x86 fh
R, WB T —& jeoxz FERBIESL, MR ECX FHEFHEN 0, MBI EHE .
M jecxz $540F, EEAIBIT ATLLXHE4RID:

mov ecx, number ; number of iterations

jecxz endFor ; skip loop if number = 0
forIndex: . ; body of loop

loop forIndex ; repeat body number times

endFor:



92 4%

jecxz A BN FEH K, REGES, ME-NTFHNURBE. MEGOREEBELS
jecxz AEHMAREALAIE.

LIEHE KT 127 4k, Jecxz #§4 W AT LA T iH5HY for fE3R. {BXF loop H
AH—AFHREERY, KT 127 FHRERAMKERART . fil4n, &

for counter := 50 downto 1 loop
... { body of loop }

end for;
mov ecx, 50 ; number of iterations
forCounter: . ; body of loop
dec ecx ; decrement loop counter
jecxz endFor ; exit if counter = 0
jmp forCounter ; otherwise repeat body
endFor:

HAZ, BT dec 84 TEN ZF B 1 i 0, FTLLATLAME FAERX B &84
jz endFor fLEk jecxz 54,

BNAE for FEIN UM EUE MM, B SMEBREAER, H—4 loop iBMELKH for fEHEL
RAERY . HER AR5 AR IS, loop B4 H ECX #5%IIE3R k. Htn,
LA for fESRHYSKEL

for index := 1 to 50 loop
...{loop body using index }
end for;

ECX 247 2% vl FIR A 1 2 50 B9 index 114, IRt ECX F478M 50 B TFitsk, EHEF 1.

mov ebx, 1 ; index := 1
mov ecx, 50 ; number of iterations for loop
forNbr:
; use value in EBX for index
inc ebx ; add 1 to index
loop forNbr ; repeat
#3544

1. TERIE—/ NE#R A loop FEIRIEWLI for 1H3F. HHEMERRIIT LDk ?
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a.
mov ecx, 10
fora:
; body of loop
loop fora
b.
mov ecx, 1
forB:
; body of loop
loop forB
C.
mov ecx, 0
forcC:
; body of loop
loop forcC
d.
mov ecx, -1
forD:
; body of loop
loop forD

2. T/ MEERA —A~ for fEER. (RiR% sum BHIBBHAIN T, £ HHEE LIk H#Y 80x86 RAIDER,
FE RS H 8 2 i A loop iE4T,

a. sum:=0;
for count := 50 downto 1 loop
add count to sum;
end for;
b. sum:=0;
for count := 1 to 50 loop
add count to sum;
end for;
c. sum:=0;
for count := 1 to 50 loop
add (2*count - 1) to sum;
end for;

WIELES 4.4

1. B lostNor RAERRSS AR, IRHRIITL— > B0x86 T AHIEERRRE, LHEL 142434 lastNbr
HiL.
n !
2. :rmit%&(k]zsu@u}k,—(:j), O<k<n). {BE n A0k RIERA AR H IR T,



94 F4¥

iii+%us”§fm~/|‘i+ﬁ(:)ﬁ’a 80x86 HUIC BB SERF. 7 FESHHEn! fik! , FEE

1
%1’fsjbn><(n—1)><---><(k—1) KA.

45 ¥4A

BFEABATEMERENES, BEABRERKA+TOEE. SR RERSD
DUP #§4 Al AKAT B AR . X—TTIHEF TR 80x86 iL4aiE & Uil — BB M .

{BE nbrElts W % & K #8477 ik 7E N 77 B4 JC nbrArray 4b, F H nbrElts BU{E 2 77 iR 1Y
W, MRGEXANHA, BAERHXERATENESE, RELE/NTEHERTEM 10,
T A% T SLH A ThEE:

{ find sum and average }

sum :=0;

get address of first item of array;

for count := nbrElts downto 1 loop
add doubleword at address in array to sum;
get address of next item of array;

end for;

average = sum/nbrElts;

{ add 10 to each array element below average }
get address of first item of array;
for count := nbrElts downto 1 loop

if doubleword of array < average

then

add 10 to doubleword;

end if;

get address of next item of array;
end for;

HIRHA S RES: CBUNEHRE —TRshat” f “RE KA S T T 7,
XSRS R T RHBRWICREST LA, WRAANESERIEFBIEE S, ol
XA G BERIFH SRS . BEIXAEMR R h 80x86 U E BT I, AXFHERNES
HEF2EZECLRET. EHAMEREBX # 7S RFUMNAERNEN AL, BE—T, [ebx]
15 EBX %47 8% P AF i b ik O T, A2 EBX FHEBE GBI T . 75 80x86 (h R &5,
EM—AV B AF 78 EAX, EBX. ECX. EDX DA% %5922 EDI #1 ESI £Br[ & b Hebt ke i .
ESIf0 EDI a3 W ohH A, BREW RFEYA, A BEA TS HREE. ZEFmE 4-10
Bk



S % LR 95

; given an array of doubleword integers, (1) find their average and
; (2) add 10 to each number smaller than average

; author: R. Detmer

; date: 7/2005

.386
.MODEL FLAT

ExitProcess PROTO NEAR32 stdcall, dwExitCode:DWORD

.STACK 4096

.DATA

nbrArray DWORD 25, 47, 15, 50, 32, 95 DUP (?)

nbrElts DWORD 5

.CODE

_start:

; £ind sum and average
mov eax, 0 ; sum := 0
lea ebx, nbrArray ; get address of nbrArray
nov ecx,nbrElts ; count := nbrelts

: jecxz quit . ; quit if no numbers

forCountl: add eax, [ebx] ; add number to sum
add ebx, 4 ; get address of next item of array
loop forCount1l ; repeat nbrElts times
cdg ; extend sum to quadword
idiv nbrElts ; calculate average

; add 10 to each array element below average

lea ebx,nbrArray ; get address of nbrArray
mov ecx,nbrElts ; count := nbrElts
forCount2: cmp [ebx],eax ; number < average ?
jnl endIfSmall ; continue if not less
add [ebx], 10 ; add 10 to number
endIfSmall:
add ebx, 4 ; get address of next item of array
loop forCount2 ; repeat
quit: INVOKE ExitProcess, 0 ; exit with return code 0
PUBLIC _start ; make entry point public
END ; end of source code

& 4-10 ACEEEAREIF
AT SEERRSF, 1E nbrArray H R 100 AN E Az A, BE REHYES A, HeEming
fEFEHTE EAX B, TR, PHELBER —A54%. E4-11 R T Winddbg HhE
FEIRIT, SB— B R2E, FEBNAEMERALARE. 8 ECX HHRERIET
RNEH, EBX H7F i HIA£ 00404000, Fn77fi & Br B R M0 nbrArray (&nbrarray) Hijik-R Rl —
At lea 844X Mt 7 EBX .,
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sopos = lrmil Ll s g
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#hm oo,

NEM O 2RI RIE S RS TR, R R R
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ackd nbbrarreyiindex] to sum,
&nd for
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98 4%

B 4-14 & — B E B BLX A% 1D 80x86 BAF D, X B R B8, EAFIRHIE
S 5E 4-10 BFHE—NRE—H. ARNE, £ LR, ECX $4THYR index FIZHEE,
Wt R 0 i35 E nbrElts—1, X BEARS FURMARFESR REFIRBRAKHAITE. H
#E#&X nbrArray[4*ecx] WHRIFREFMBAMAL, XA IR nbrAmray fy#hiht. ECX
LIE—ANRSIHFER, REIWLLGIEFE 4. BFHITH, B ARERMBILRIERLS 4
HRSIFERANEHM. BB, E—RIERLE abrAmay+0, "/ 7 nbrArmray+4, %%,
#ERXRHESIFUNRAET A —EERM TR G RBATE.

.CODE
_start:
; find sum and average
mov eax, 0 ; sum := 0
mov ecx, 0 ; index := 0
forl: cmp ecx,nbrElts ; index < nbrElts
jnl endForl ; exit if not
add eax,nbrArray[4*ecx] ; add number to sum
inc ecx ; increment index
jmp forl ; repeat '
endForl:
cdg ; extend sum to quadword
idiv  nbrElts ; calculate average
; add 10 to each array element below average
mov ecx, 0 ; index := 0
for2: cmp ecx,nbrElts ; index < nbrElts
jnl endFor2 ; exit if not
cmp nbrArray[4*ecx] ,eax ; number < average ?
inl endIfSmall ; continue if not less
add DWORD PTR nbrArray([4*ecx], 10 ; add 10 to number
endIfSmall:
inc ecx ; increment index
Jmp forl ; repeat
endFor2:
quit: INVOKE ExitProcess, 0 ; exit with return code 0

& 4-14 (ERFRSIHIACTEEH

80x86 A AL ME A —HH MBI BN, BRERMEZNMRIIAALS TN, tbm
100 [ebx+8*ecx], RERE—FLHIES FHABN. K, HBERMLIEATHRERE EBX A% M
+ 8 I ECX NZASE N 100, HERXE, M 100 Lhr E 5RTE G+ FF 444k nbrArray (19
TEHA—FRY . FIAFAIELBIE F& 2. 4 fn8.

%345

1. 2 A 4-10 WEF, BEANBEHRBCHRTEHENBATER 0.
2. Bk 4-10 R, EEANEISCH S FEHEMEL S B 2NNEATE. BIEET
average—5 Fll average+s ICE .



X 5B 99

wWEL%S 45

L BEBELE -, BEBELENNMEOERHE, A 9999 tEABIRERNREE, A
HERRSAETEPIE. BkE4-10 BT, E2EE TEAREE:

.DATA
nbrArray DWORD 25, 47, 15, 50, 32, -9999, 94 DUP (?)
nbrElts DWORD ? ’

BBRF, XS A TEE while 18358, BANITER, fACEHREASH LN TE,
HAB - BAI{E A 1E] nbrElts #1,

2. EEHRBSHAFHEARGEFBFHE, HHZEF null (00) RIRIZFHFBHE R,
BEFEEFEATH charStr TR EUEFTH mll £, ZFHEREANTHEALTS
Fi, WHE/NSTR. 54 80x86 ILFMESHF, It charStr FMENAEFRERBR/NE

TR, HpFRRHEFIE.
3. HMF BRCE £ B TEA—AHREAT 100 S FHHI%TE. F 80x86 L HiF & LHXMEIT.

prime([1] := 2; { first prime number}
prime(2] := 3; { second prime number }.
primeCount := 2;
candidate := 4; { first candidate for a new prime }
while primeCount < 100 loop
index := 1;
while {(index < primeCount)
and (prime[index] does not evenly divide candidate) loop
add 1 to index;
end while;
if (index > primeCount)
then {no existing prime evenly divides the candidate, so it is a new
prime}
add 1 to primeCount;
prime[primeCount] := candidate;
end if;
add 1 to candidate;
end while;

4.6 EBNG

X—EIHE T R AR LT £ /mRIETHSIE S THEER 80x86 184, B M IBMLAREFHA
FIIIEIREEHIFN S

jmp #§4 L& IEHIEB R BiciER, BRILMHER: 8k, BIEEBE jnp 542
ATEY 128 = LANKY BAribhl, ScEFHZF] jmp #§4 2510 127 =R AN Birtbal T4 Tk,
AR FBE B B Anihht 32 A7 R RN Bfritbal . jmp $54 I ERRBHREH 25, BEF
PERIEB BRI LA . Jop #5487 FI1E if-then-clse £Z5#9rh, 7E then REDAESG, HH%H!
H#BF endif. XFE, MASIAT else RIGT . jrp IBHSTREEERIE S HH goto B4,



100 E4%

REEBEOREREFFEP IS MREMANRE, RERESREEHM RSB
HiRiER, SAREHRIT THAES. JEEBESZRREEE, FARfIskmaE. &4
HEBESCAMRS, £ IiDEUMESRS, ERMIBES —EREAREH.

cmp (ELED) #E4AMME—BERBEE Y EFLAGS FHSTHIREME 1 F 0. E&E4H
BRI RES, HRBERSEE. SdAE - MEERTBREE A RIEECREIX A
IR, 5 sub 84 MIARIZAEET, MBRAWEEFARE . LIRS EE AEL&EEBES
ZAl.

f& while. until 71 for XARRITEIRE M, GEMBFALLE. HBMAHEBIES LI, loop #
ARG T —FhskHL for FEIRRI k. AT loop 84, EBERFHRZAT, BB
£ ECX FFaH. loop {144 G RN EAE, Bk ECX HifE. mEFNETEE,
MRl BR B GEEEBEAGNE —KIEW), EREIITHRBNMIERE ECX %
. HTHBEERmIED OB, RHBIES Jecxz R IEHITIER.

BFT SRR DUP 4P — M RAMBFMER. ZAFE- N TENBILEESE
&, F-AERRAN AT TEORETURYE T —/7tH. X8, REERFERg
AR, YA TERATFRAEIIRE, BEA lea (BN HABHBHMN
I Epi



B58 ©& I

80x86 th AL MRE M LAUM LR THRAIEESHIR. FEBFXEFR=/1RE: ]
MNEREFRBEREFERE,; mAERSEEALTRE, HEREE: WMEEHI TR
ARFHTRARE. EARKRNERTURR ER=ARE. 2FH LTS 80x86 Hik
(stack),

5.1 80x86 Hktk
AA R IR (5 A T RO ARRD R 43 e HE AR 22 ]«

.STACK 4096

HrhderbEiE 4 | STACK ERICEE IR 4096 FHMAMILILEMREN. BIERGIIL
He R AR EE 277 55 ESP $5IMAR 4096 A5 2 B —A T, HRA/ISRRR TR
FEE.

Sk 2 PR IE A SR F 3R FE AR 2 FE b S0 U B 148 4 0 — B84 7
WA (052 %), HTLLFHMMA push (A Bpop () 154, AHEEHR
push Fl pop #5443, BEENTRINFTHMAERIAZL.

push 354 HOTR ARG E B T

push source

KRB ER (source) WLAR—A 16 fi#HFR. 2MBFAR. BEFE, NAEHFH
BHRA—INF. WFE. —DNFHOIEE. —NFOLNEH A NFMri . RE—
NEVNRIRERELEE, Hik, £2FHEU-AFHLEBENE ALY, BS5-15H
TAFFEAMBRELEE. push IF4WEHABICTRE push, HE, WRBEHIKX
INAEAEE (RTRER —AS/NHISLENE), ABLWTLAME A BYiE ¥ pushw il pushd K4 Blg &
THRRTHIRERK.

LN BRIEBART, RS ESP ¥R 4. BIA—T, B ESP {5RMAM» AL
ZiEZ E—AFHebht. % 4 LU, ESP BRRMATIRANE. RE, XMRERES
fik7E ESP Frig I fyitbht, Wt RMARMITNE. mERFRERARR, BITHRRL, 1Hfikis
$ ESP 2% 2. HAEEME, M TRTFHMILIEGHE, BRESPER— 5T, |
Y RFSAANE, L EUNFHEREHERRRN. —NEHORERSE T =AFY
B BPRED, BIEETH, HEATAHRZH.



102 Es5#

BIE FhH BRI
HEHR
EAX & AX 1 50
ECX % CX 1 51
EDX s DX 1 52
EBX % BX 1 53
ESP 5 SP 1 54
EBP # BP 1 55
ESI 5 SI 1 56
EDI & DI 1 57
BEGE
Cs 1 OE
DS 1 1E
ES 1 06
ss 1 16
FS 2 OF A0
GS 2 OF A8
Ry 2+ FF
SRR 2+ FF
FHALEN% 2 6A
FALRI% 3 68
WEar Al 5 68

& 5-1 push#4
THREZEAH N push 4 HF. Bi%, ESP A MHE £ 00600200, % — A push 4%
ESP 3 /> 3| 06001FC ## EAX A ZF Bl Z#it. B &, £HARBPLAYREYREFEY Y
. $hATE -4 push ¥4 )5, % ESP {38 % 006001F8, 3744 FFFFFF10 (—240,,) %|iZHh4t.

BATHT st wiTE
~— ESP: 00600200

push eax A2

a7 | < EsP: 006001FE

pushd -240 83

BS

FF
HuhkHm
FF | <— ESP: 006001FA
FF
10
AR b 24
EAX: 83 B5 47 A2 EAX: 83 B5 47 A2



o i ]

BRI womslby e fag ik be bl & Athringy,. MTEESHHLRE:
- car. Sibadivain
gush Enx

rizhs -2al

e L

SOOI R4 RUBDATRs mov wox, FRabhliosh
susngreas fa paEll =0

POSOS0AL  0F STETPTIL pessl o =4D
Ja AL F 3-1 omcs FPE 50 D posh EEE S AR R TU AR TN, Windbe 81 5 BAT ¥ 7 & 50
B % #5k54Tn2 (N E 52 e . EGEFERBIETIE LA Y, FRLUEE N ESP ik
0120604 (AFF AL E1de b e B R T REE RIOT{ v 2 S B R 16 70, e abat
(et 20004 BEITH— T RN . 50k VR R AR (T T. ok, (EHE % " L
P B R I

T ca, TVhIqTail
Firia R

prarad 3l

IWCEE ZackProneam, 0

1 BT 3 B SE BeTayam s i
T TP VR T TR IR o ]

F 52 pmsh BEEATFOME AL

INFEIRE: puzn 54 M b /T, & HSuME 53 F 5. fE#, TWIE BRI {fa 0120, By
WL 4. (e EE R ONIMESR Pe SR T DR T RS E R M E BRI, FaX
M HRm SR TS, &5, 8 T poehdisd. PLTHIESmE 5-4 Fgn.
JAE BAP FT{A % 00 L 21fbe, BRSP4, RSN AT SRS W RS ) - 240, F#F T
LIFIE b A

FLEELMEEINT AR, ESP AR, LITFAmmEiN. posh f74 0 & BT

. MR SITERT N, AT AR, EE, R T BT
R — T MY FFE ESP Rrfsiotinl . Shek, BEAT A MRFCLL FR IR A BT
BHP FUA AR T L 58 R s FE ] GEP TR e E TR i,
EH. TRESSH R T AR b, R I R AR L e R
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rizhd 480
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IRJILITFES T Wy o IR o= k1 &l 70

L T IT T =
1 LI b T S
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-MIAEE W
-oati

- CakL

o anE, OJES47elh
push w@as

poabd - kil

LFITIE  ExitPrecrmrm, O

o T e |
wIOIEFTOd fc [d ©1 &= fe 2% 4fF %
wliZFFCd $2 6d 04
. I om0 B4 B ol £2

LEFIE S T 1

md &7 ES O3

Le €0 2D 13 20 Gi 2F &F 7F 7o

(Lo SR TR LYY Y

i, 1) 2 F Ak e 7

Te S0 92 20 00 90 DC SO a0 DO 20 Ed TR

[ P WAL

TR TR RTS
ity
b= I
LER L 3
mirerTn

L
L - Pl [P
| iy PR TR 1

[RLL T, T R R

Mg 240 ==

van B SRAEEE pust f54ER, pop {540 0SE A

pop  doscipsidca

- H iRt Cdestination s R {-E RIS E, BT 16 {78 32 (il ER BT

b R ERCS 2 M AER

AT E LRSS TR CS RS . B PRTERE. b

pop Al i

]| |'-bF.|!rJ":rFf:Iﬂi!.h|:-'|1ﬁ"=Jﬂ B e T E =2 U AR e ol e A = B S T L

FLE BRP AT 2, B 55 # AR L At o
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HIEMH FHEH #EH
F17E
EAX 8 AX 1 58
ECX % CX 1 59
EDX =% DX 1 5A
EBX & BX 1 5B
ESP # SP 1 5C
EBP & BP 1 5D
ESI ; SI 1 5E
EDI # DI 1 5F
B
DS 1 1F
ES 1 07
Ss 1 17
FS 2 OF Al
GS 2 OF A9
ST 2+ 8F
FHERF 2+ 8F

B 5-5 pop s

BAMAFUATHRE LR LT IS, T RFHHAREHE, LT ESPHFEHIENAE
AH E ECX, REESPjud, HRWBHERERETHRARE LR HEHALE, HFRARTHE
EWBLWNHERTE. ER: ES0x86 RALH T, RFEPHFHAEFMBTREF V.

PATHT et wiTE

11 11
22 pop ecx 22 ~— ESP: 006001FE
33 33
T 44 44
55 55
st im

66 - ESP: 006001FA 66

AR Ktk

ECX: 2?27?77 77 ECX: 3344 55 66

L S WA
push fl pop LM — T ARREFHE B NS TR FRERLT. AACSIRE, &

SRR, FHEBEMREE. flin, BEFFSE EDX CAKAEMLLRFTR, HEERTR
Bz HR, WRECLHEY RIFHMAE EDX: EAX t, h T4 %k EDX hE sy, &
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MSeH EDX th R BB IRE AR . BT Fion:

push edx ; save variable

cdg ; extend dividend to guadword
idiv Divisor ; divide

pop edx ; restore variable

AFRIR A EEHRERIESEN A BFHT EDX, mRHLEEREE, WAEKIERET
EDX 28, "IHASEHIBIHMBAE.

L# 8, push fl pop $AE ¥ B E . EEREREESEATERM, WEgkHkE
BRRAEHEHE BNRT, BLXEEEREER.

BT push fl pop #4250, BA —BReBki BT o ISR EA IR AR E S 2, Hitn
pushf (pushfd ATV BIREFFE) Flpopf (popfd ATV BIREFHES). B 5-6 X
BB PFAT RN ELE . BEXEBIDHRESTBRBHER. DR, popf Ml popfd $54HE
BREIRESRISRIE, BRSNS E M AR LTS .

7E 80x86 th A5 Hyrh, HEALFEAE—WELEARBRHEFEEASEENNE.
pushad #§ 4 §E & %k & $t ¥ |5 A EAX, ECX. EDX., EBX. ESP. EBP. ESI #1 EDI. & A
3 ESP R T E S F R WEAGTRIMAL. popad #54-+ FRAR K B I FF ik v A 131 RE 1O 25 47 2%
FIREUSE, RAa ESP M ET. HHRIUFRHXEEFEFHE, URIE pushad f
popad &FEIHERM, Xk, E—AFHFE (BT ESP M) HEEHRE CHDE ChHa? ).
B 5-7 B T B AR RRIEA, BIBEARRY 16 127 %1 pusha 1l popa 84,

54 FAH B 1E
pushf/pushfd 1 9C
popf/popfd 1 9D

[ 5-6 pushf flpopf 54

g4 A% IR
pusha / pushad 60
61

1
1

popa / popad

B 5-7 push all 5pop allig4d

#3151
L X THENERES, AUREDMERRBAFEYNH. Ri% Double Z7F#HERIINT,
a. push ax b. pushd 10
Cc. pushad d. pop ebx
€. pop Double f. popad
g. pushf

2. % F TENEAFE, BREAHES BT BE R “PUTE” ME. EHERRER,
SRERFE S PITE R .
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EEHITZH HITHES BEHITZE

a. ESP: 06001000 push ecx ESP, ECX

ECX: 01 A25B 74 pushw 10
b. ESP: 02000B 7C pushd 20 ESP, EBX

EBX: 12345678 push ebx
c. ESP: 00 10F8 3A push eax ESP, EAX, BX, ECX

EAX: 12345678 pushw 30

pop bx

pop ecx

3. Z MM RRAL xchg ZFHWES. HFTFXERLE, TEHURSTTHAERRANFFE
HINZ:
push eax
push ebx
pop eax

pop ebx

RN 24X e A T A2 # EAX fl EBX HHEBMAE . EEHITXEEAS SHiTEL
xchg eax, ebx FrEMWWAIFETE.

4. 3858 —FR[ERY xchg 84, HEaT:
push eax

mov eax, ebx

pop ebx

HRRBEAM 2Oox AT R AT #: EAX fl EBX HHEZRMAE. BRI XSS S5HhTie4
xchg eax, ebx FrEREBRFTH.

52 JE&. RRARKEE

BREALZESHARAA—NBRENTESF, FEFE b TREFATIED—%
ERNRES THRAURSHEBESAEXNSEFILEBRATE.

FERPESHRITENHENLBRAFTRERENERX 27K —TREES5— TR
B, B, RERBESERIANPERERLMSERRFAR, i, BRE—N5HE%
BERNE, FHAXAMMETTUHRSESKEHN. AXFEXL LY, ECCHIEEH, IENTFE
FHEbREES, WH AT RERAIREE.

ALHIESH—SHRIEST, REIEARMARFRBENTFESF, —MHTLEERE,
—MATLIEEREE, ARRREEET ELARRER.

FRRES—H, dBELCHESHPHERERAN. SBRANGESBERIRENES
SEERIMES, MBS A SR, XHERTUEENRFH L RERX SR, SF8EM
REFEE, HHOEBRTFER. AHALCKRESHEHRSLLASERIES HIFRERMAEN
HEREH, LEEFSHAREETHRNERT, XBEROBATEL—/TR, TUBER
EEEA.
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AF SIS 80x86 fUdfE, [FBE At B anfa i A R K X 3T iR 5 B
FEAFGEOME—EE, mfiAREEHEE. I AEERRTFFFSINE,
XEE, Y BREREFEREN, LPRESFENNERERSE. CA—E5ERAXNE
EMATEEXLE, BEWAEESEAERE, DRaFMESEBEFERARETEES, IEHE
LAUEE S HiHE.

— A RAOADESRHIAE—% .CODE 4 F. F— T LBAEBEEMEIES: PROC
ENDP, B&IRAEE — MRS RIRIRIZE B AT . AMKMEICHESE, PROC #H54 LIFIHLA
— s, X B A AR —A, BINEAR32, %R WA TR AR R
B, HBEER32 AL, XM TEEA 2 NEEAREREEESE. BS87HTHE
%1t 12 Initialize () — N FHHERXE S, XMEBRNEETEEM AR REETMHL, XB
RPIHEEMEFRH, AL ERNETBR.

EE 5-8 th, T#% Initialize LLFE 72454 PROC FF 453 L)L ENDP &5 . B NEAR32 FH
XAE—ERE (near) . BAXANFIFHIERALEFEFRGE e TREERFZSE.
BIE—T, —ANBFHPTH—ERMARBENE DK, iS5 _start RoRE —KERTH
4.

i1 %2 Initialize Y A# 43 1B ZH AK mov $84 . EXNFRFH, AHEMBEAT call
B, ERASENUEERFANEREEW. SEELW T ERFEIRER 2 XN FLAR
EBX H##&, CBRARTLEE.

LEBRFIITH, 545

call Initialize
BIESINFRFEIIRE. ERFRKIAAZER, &%, —ITOBTUBRAREER. BE

te4
ret

EEfINGRERNAFRBFRAS, AABFELSH K ret §4, BLLAS LK. MR
RE—%& ret f§4, WLABEXFRLBRSLZIBNERE &4, BARAXLZELWIE,
HHIEDERREIRSREEDT. BR— K call B4 LARWEH BbAL, {H ret 5
AREE, ELSBEHEIEEN call H4BEMNIERL. 4L FiE1E 80x86 (1)
HedH .

L%t 5-8 FIRBIBFHITIC AR BEBERMNTRE, B AfE8% M. Am, A Windbg
f T EBREATHIIE, AR REER. B 5-9 B/~ Windbg MIHBE D, &, ESPEN
0012ffc4. FTFHAIFFfEERE K2 MHbhE 0012ffad SbFF 45, BIMARIFFZAHOE 32 5. EIP &
R IIE R 0040103e, XREHITWE —LKIELSHHAE (F—RIFRD. B 5-10 2iZIFARIT
ZIERRA . T EIP F1ERAY{E % 00401010, BP5t#2 Initialize 45— KiIEMMTHEHE. 74 4
FHEAHEARG, ESP HAESAE NS 0012ffc0. ZEEBBPiZMINNE (BFREET
#Hsr), FLAF B ERIED 43 10 40 00——H & 00401043, X b8 —rkid HRIHbHE N T 5
AFN . MRBERFHFIRE:, TUARE—KARKBLSEAT SAFHHBERNA. Hit,
00401043 i BIRFEE 4 call 54 R4 WL .
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; procedure structure example
; Author: R. Detmer
; Date: revigsed 7/2005

.386
.MODEL FLAT

ExitProcess PROTO NEAR32 stdcall, dwExitCode:DWORD

.STACK 4096 ; reserve 4096-byte stack
.DATA ; reserve storage for data
Countl DWORD 11111111k
Count2 DWORD 22222222h
Totall DWORD 33333333h
Total2 DWORD 44444444h

H other data here

.CODE : program code

Initialize PROC NEAR32

mov Countl1,0 ; zero first count
mov Count2,0 ; zero second count
mov Totall, O ; zero first total
mov Total2, 0 ; zero second total
mov ebx, 0 ; zero balance

ret ; return

Initialize ENDP

_start: ; program entry point
call Initialize ; initialize variables

; — other program tasks here
call Initialize ; reinitialize variables

; — more program tasks here

INVOKE ExitProcesg, 0 ; exit with return code 0
PUBLIC _start ; make entry point public
END ; end of sourée code

B 5-8 dEEH

BE, call 84S T— RSN (ARBS ZRENE—£1E4) Ak, RAEEXNA
M B, ERFARASH EIP EAMER, RE%E EIP WS, ibERngiEATRANE —
FiaSHubht.

M BREE B ERF, KHSTNFSHASRAMFAR, ret 4B EIP Y548,
EH, T—REDITRHESRE Y 2R AMERRFHALNES .

80x86 F2 /¥ AT LA AR, TR B, Ry BREMRR, d2miF



SUCPEAE ELRCy gnERE
R T E e T B

peLnE peasirws GRERE PEPE

vmil STEL RN B . Trinstdml s wELleb e

e AT A FARTE TR

IHELES fatCiToasnA, O IHELSE PITh ERLeiT Lol
AT RTRIY GRLAT TUS e

« B CS PIUEAER Do

o owd I
CHI ST T R o | -
(TR TIPS IR PTINE PO s

b % RECBL L IC LX OGN T

PAG, Cd s | Parg OONtrgden T f8NE40

T TR

IHITISITEE FHIR LTS P
i SuuEL T, A Fieaml vinnnd

i SHaenl, EFen armrrel ool

e IEATLT, | FRMG FITAT Lol
BT AT, LT T T R
i =t N | w0 Walgiale
iar Fuligd

Imisialis= FHOE

oLnrL: EotuLnr ERLLE guaan
onll Imazialies 1 ocaatdalsss war ioklza

prupsmm cares bicw

B 071 3 75 21 id 51 BEEU 2 g8 5T Tc
P AT N Te BROFR TE ORI G S 1 TR
Pl F1OT- O oA e e AT M A0 DS A TR e
FEOlIFrDd 53 a8 31 50 =2 fL L1 % Ll 2L L8 £ EL EE 5. Too il Lo

o LA . Brec TRRLNGeT . | Mhed FAL ST o '|- Eritatm

14 5-10 EELWIIZZ R Aot

FEFAF AT E AT — R, . 3T ) 16 frap BUERRE Boiths b 6s S3n 2,
ikl b2 0 RHEARMGRA. xR dE S8R LR (e WH, SLRATRMTT
Felrit#d: s IWAH BIP I CS A SR, R LM ERS | EIPRCS, £F 124a8T
MFFS R, BT HERINE.
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80x86 1 R LHIIERA

call destination
B 5-11 5l T — 207 Ay 80x86 HAR4A, E9 &R T 16 EXWHAMEEMTRERF
AR, Bs-8mBRFEE T - TERAALRE, ZdER R PROC BIEHK NEAR32 FRifl,
B H, BT PROC 184S MR 4 SURIER, T &RBHE Birbit R T m — IR BRI R,
AR AR BBEfIIRENL.

BN Fh#& HRAERD
bliw 2 iiba) 5 E8
RS T EALTR R 2 FF
& FATF i SR A R A4 2+ FF
R 7 9A
LR A 6 FF

mS5-11 RIARES

AHHEANSTEBEAE AR, IR (near relative), Xt FiL BT A
Ft iR, C4E1HE 32 (i Birtht fmiE &, E8 #BIEDMm X MeBRAK S MFHiEs.
o RA AN A RSB R T B4, B2, EIP FEREEEREARRK.

ERABEAER 2 U FFRREHRPHI—INT . BPSTRAHR, FESIRENA
BREWIAAS L. X8, —KIRARSEBEARREEASRTRE.

PR AR R 4 R 4Ry CS fn EIP iy, (L EREBEINAK, CSFIEIP hEE
BEfeds, X6 AMFWME—AFURREDRE 74, WA S-11 FiR. TR
WH, RET -6 FHHNFES, ZNFERABIEERSHAE. #Bnh—/FY £ mod-
reg-t/m F3,

BEES ret AFHEFMASEERRZAAS. SRHERRERRSA, RELATFERE
WA EI L, AREH ML R4 FES EIP, B THARE THRERBEAENT
—&AE4HaE, Eik, BFESERBALAEERT. EREELHKE EIP INE, BRI
Bl SRS AR, %A EIP 1 CS INZ, MHEARFEE EIP 1 CS HY(E.

T ret 54, ARMARNER. KEAH—MECREABRER, HEARDHT.

ret
A —HEEA M RIER, KRBT

ret count
ERBRREIERE K& EIP AE, HTFaRdR, SEKRE CSHNA) N—EERE, #BEK
count fin b ESP N7, HBLERFHF ESP . M THBIEATNS, wRLME FIESE)
ELrFAEKRE, XERRAAN. EdBEKRN, TE B FERXEE, MESP HBH
BN, 2BCRET—TE PR, BS5-12FHT ret E4HRIK R

RS RHIIE R PROC H—/> NEAR32 FUR{ES, AL BB AR Kk— M ERIEA,
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e 3] B FHH BIEN
Plint x 1 Cc3
it 3 WA 3 C2
BT x 1 CB
brie] vA: (IS¢ 3 CA

B 5-12 ret {54

HEMEREERR . Macro {L4R3%EH A TRGGLESOERER T retn GEREE) fl retf X
BiRE) BhictF, {HXBER RIXLERIAH.

ARBEFUIENEX, FELEF IS ELAALREBRERNTES, hikiis,
W EMARARF AT CAERRRISCES . X EE ISR 85k, BRIL X TR, Xk,
XEF R AR ESE XSS B ARISMNRT . ik, SALLERARFEME MR —
BLEES. Ba, BAREEX MG OB XHLABEI—/N TR F.

PUBLIC i HEMATILEBAEG S BN GINET R, X 58N1Y 2 HFE _start
FRERLE—HRN. B, BRIEEESNT:

PUBLIC symboll [,symbol2]..

—/ X T RE L& £ 4% PUBLIC #ntEiB4).
EXTRN #R B OA R ARFREE RIMRRS (symboD) MIfERE. ERLIA S TRIET,
B4E:

EXTRN symboll:type [, symbol2:type]

— AN XHRTLAE & £ K EXTRN 5 R 18 ). B 5-13 & 1 T ™ A it £ Procedurel #1
Procedure2 g 4n{i] —#BIL 4K — ML TERFRBA TR, (£8: X BEEE . 386 F1 .MODEL
FLAT - HiE 4.

PUBLIC Procedurel, Procedure2 EXTRN Procedurel :NEAR32, Procedure2 :NEAR32
.CODE .CODE o
Procedurel PROC NEAR32 call Procedurel
Procedurel ENDP call Procedure2
Procedure? PROC NEAR32 END
Procedure?2 ENDP
END
XHEZAREN p Lol poriyfi]

& 5-13 SRR

LRI RERF—HICH, B RiICHTE— OBI Xk, A THEXEH, AE
£ link fr & HFIHBTAR OBJ XH——F B2 BT SRt Y kernel32.1ib S0 SHERFE .

AN B JELA— R IE 2% Nor F 5 RAVE 2 Root A, % REERHHME SqRt*SqRt
< Nbr fyBc A% % SqRt. ZEBRAME 5-14 fin, TR MEBICANTBIH, Hidk
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HIfCED R UL B 5-13 WiE o BlIC 48, E LU BRI EAR PRI,
1172 Root SLELANT -

Sqrt :=0;
while Sqrt*Sqrt < Nbr loop
add 1 to Sqrt;

end while;
subtract 1 from Sgrt;

; procedure to compute the integer square root of number Nbr
; Nbr is passed to the procedure in EAX.
; The square root SgRt is returned in EAX,
; Other registers are unchanged.
; author: R. Detmer revised: 08/2005
Root PROC NEAR32
push ebx ; save registers
push ecx
mov ebx, 0 ; SgRt := 0
WhileLE: mov ecx, ebx ; copy SgRt
imul ecx, ebx ; SgRt*SgRt
cmp ecx, eax ; SgRt*SgRt <= Nbr ?
jnle EndWhileLE ; exit if not
inc ebx ; add 1 to SqRt
Jmp WhileLE ; repeat
EndwhileLE:
dec ebx ; subtract 1 from SgRt
mov eax, ebx ; return SgRt in EAX
pop ecx ; restore registers
pop ebx
ret ; return
Root ENDP

& 5-14 HEREFEHRTE

FERAARWNEL RS SqR BYT5 ;M REBE ERER, BB E— MBS RIES
BIGHIER . XAR—NIEEABHEYE, HBEHTEH.

VAR F 4404 Nor FlE I EAX 37888, T—litie—RE % e sk ot e
BEH. RFTTHAIEEE Root KR B SqRt (I{E, HEEHKAE EAX F4 8%, MKTN, EH
— M RBIUENRSCE Y B LI

BT KB RIRS, i BT A B A& RS push 354, HRLEEET, T4 F &R
9 pop #54 . XEEHE4 M TIRTF EBX fl ECX F N2, bR, i8R Root 41,
W SNFA SRR BARARF. X, SRSHARAMEEMIT, 756 HERE Root B
VHROHAEIMNIER, X—CHET—HE—S0itie.

%3] 5.2
LR 1 o NEAR32 @ BHHR4A call Exercisel i, #nixAiEMIE DAL
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00402000 H.7£ i i Z AT ESP [U{H 2 00406000, Excecisel it BRI E — 4184 AT/, HiHE
RNt 4 45E? ESP MERSD?

2t 45 BAEIEN, EHH PUBLIC 47 B AN BIRFLEN, EEM EXTRN
547

3. %tk —A AR Root (B 5-14) B, it BAFIE I 2757

mI2L 5.2

L ®mE-AERF, A/ ERY, FMHEEAX D, HRLE Root (E 5-14), KiZBHH
EHM. EREBRFFEE Root ZEF—3 ki, HE—RILH.
2. R T EARIRI SO 5 BIC gt £2 Root FNERFF, EHFIRIMREL™] 1.

53 BHSRNEE

ERFESE, HSEHFAAN, SREXEFAEEET (argument, HERHEAHES)
HEMZH (parameter, HFRAHS). YIBRBIARAM, SR (EER) S8 X8ME (7
URFER), HEHBESH L. AF, IHETHIBRAOBHEERE (ATEXSH) FSIA.
WA GRS R&ES) SHH - NSERAR S N RERNETRBRE—E, %
SHRAREARE SERZMMALERE. ANHHETSBEENERE S, RHET hE
AZRERFENFTHNE, EERRRFFABARHSREREELIL.

REFMBOIBTURAFFREESE, HEXSHEIBEMRRREES . HHE
BRRARFHERHER, ERMEREESEEHFHEATNERNBREMHEX.

THE@E S —AFRH G TR BRI TR S 5. BE— NEAR32 (U Add2
M TR N F T EREAR, MR RLE B2 EAX F/738 . mRIAARSF & H
SHEAR LTk EE, WL ETLARGIT

push Valuel ; first argument value

push ecx ; second argument value

call Add2 ; call procedure to find sum
add esp, 8 ; remove parameters from stack

EZEMMAERTFRSRE A, BEBNRELE, PBTHRESRE, XERHR A
BB, XERTEAM RS RHOSEOREIE—Brsbil, UXERRIEH Lin s,
BEESP 2 LHIZH. WERHFBHSEMREE, RAEENERAATESER &SN,
EFEE, mALIRAARKEN, HENRARERRTET TS, BLMREEER
BA RSB ERAE EAE. —ANATRR SRR E AR AR Lin s, BB
{Ef ret nig4, ERHRERALE, XFERAEBEE4SE ESP AR . XFERHERES
RSB

B 5-15 BB T it B2 Add2 Zanf A SR EM BRI, SRR HEMIHRR .
EEFEAXT, SR FHFBNANETIN LIRS PR REN. MKITES Y
—ANERARERMPFTRSR, FEER [ FER BT 1HER, Fi, [ebp + 6], HEE



E _ .l

—

M &4 ¢ 40 EAX, EBX. ECX. EDX., EST., EINERP Zf E5P) F36T0LFE S L bt 277 5,
EEP ST I hiey e ch it {d .

—

T by P RS HEZARIZ ¢ oadd kwo wards naased o the alack
FRTLYN TIe giam Lo the Zed roqisboa

niac = ; wawe =EP
Lo B, BED ¢ matzkiish atack Crame
21 mai, aoorl] P OOGEY ekl passmebor nriac
43 cax, [Goos. 2| i akd [iral caramocoer valye
o RBbo i restars HBF
R ER - i e ]|

by Pl ENL =

X 535 R BRI
L P A s R AT R [ TR A R T R B AR T i 1 16 A
A it B e -
push ek : mnwrn FRT
T =bp, 0an poeetakldan aback [rarne

BAER R, REFINTIDAE 516 FR R

I 1=
3 @
— I :
o e b 41 iy Bl
= 5
' =
IS #
= ]
ELF = "
=
F.IE'+ s _.".";
B3P o
- =
L
AR
EAn FExr LI

[ 516 GG An DA RHEH
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7£ EBP (ULF ESP) rhysbhtfnsE — AN HE 2 AH S~ FHWGFHEE. ik, 2%2
HbsL & [ebp+8], F—/BEIEAMARNIE 4 =75, Hibhth [ebp+12]. HKR5:

mov eax, [ebp+8] ; copy second parameter
add eax, [ebp+12] ; add first parameter

{3 PSR b 7 (i SR RO TER T R B A B FD.

XBAT 2 EMEHEBP ? At 4R R{EM ESP A X b 4 BVE? HEEFEELE ESP
NERATERHLE, HF4 mov ebp, esp Fietkd B EHISZIGEHAA EBP v, BNfEH
RATHMER, MEASMIFFSERARALEIE, INEESEZREBALRE. 18
BHRRDT:

pop ebp ; restore EBP

ret ; return

Hrf EBP 1R R R 1A R B G FIRYIEL
FEIBRREARNERSERERZR, FERZENIBFTERGEFHFENNE, Fa
B 5-14 for. KHXEESPIHLSMTENMREES —RAR— T RHA DRY:

push ebp ; save EBP

mov ebp, esp ; establish stack frame

B, XFMFHESRE—BAORBRES. B, TUHERRENS AT EE EBP 15
ZiRE 2 LRI 8 ¥, EBP FEBAFERE-NEA, BE—IHE, XHEEIEHERSY
FO{E AN A mi B AR TE] -

IS SR 4 R R Ry B RH. AR — THREB%S 43 hitBERE 2K
IR A BB E .

gcd := number1;
remainder := number2;

until (remainder = 0) loop

dividend := gcd;

gcd := remainder;

remainder := dividend mod gcd;
end until;

B 5-17 SRR @ — 4> NEAR32 b Bk K8, ZRH LB T HERA R E R
BOBRALKNRE, XA EEEETEREEATR, RENEAAAS GCD HFKE
EAX i, BRTXA RS, B S-17RET A8, LRSI %.

LR, god AP HAR T, HIEEEFA EAX FHRH, 4

sub esp,4 ; space for one local doubleword
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PUBLIC GCD

; Author: R.

GCD PROC
push
mov
sub
push
pushf

mov
mov
mov
until0: mov
mov
mov
div
cmp
inz

mov

popf
pop
mov
pop
ret
GCD ENDP
END

; Procedure to compute the greatest common divisor of two
; doubleword-size integer parameters passed on the stack.
; The GCD is returned in EAX.

; No other register is changed. Flags are unchanged.

Detmer Revised: 08/2005

NEAR32
ebp
ebp, esp
esp, 4
edx

eax, [ebp+12]

; establish stack frame
; space for one local doubleword
; save EDX

; save flags

; get Numberl

[ebp-4],eax ; GCD := Numberl
edx, [ebp+8] ; Remainder := Number?2
eax, [ebp-4] ; Dividend := GCD
[ebp-4],edx ; GCD := Remainder
edx, 0 ; extend Dividend to doubleword
DWORD PTR [ebp-4] ; Remainder in EDX
edx, 0 ; remainder = 0?
untilO ; repeat if not
eax, [ebp-4] ; copy GCD to EAX
; restore flags
edx ; restore EDX
esp, ebp ; restore ESP
ebp ; restore EBP
8 ; return, discarding parameters

god FTLAZE [ebp-4] HALALFEER, iX/MHEALR EBP AUE 22545 T 4 40

B 5-17 iFEERASKGE

FHERARE M T3 4 AFY, EEMEBPMMETH, UREFAMEITEN L FHE—
MRFHIZER, 7 EDX MiREHEREARRE, BRMARME S-18 Fir, AERSTE

L RIHANOMIRHRAS K. EXATFH, —AHEBTRTEME ged, AL
SRAAKRENRHHER, FRECTEEHEFTRH. Eik, TUERKHER—ER
%R, £ [ebp-offset] iR . ¥, ERYRBLTRNENE, ERESTENAR,
EHEFEOFFRNERTAUWERNREE. SEXRNE, WEFTENAEERE
RABRFEHERERE, PLFELBTREBTHMEFEENAZ.

B, PHE— TR MR HR.

popf
pop edx

; restore flags

; restore EDX



iR LS

[ ES[ . SR ;o 1Trakare FHERP
P T : resbore BERD
=k g porw_ e o dAovearnili ofollzlelz
[+
——
| &=
1 i
-
"’ -
f 2] o
LS 11 { &
| ;
ELMH
-4
=
H
T
1.4 L
v - |
s
o
[ =
EEP— faletd)
-| H
o
Bk
| 3
——] e
=
£ = i
H.
FYiP = ﬁ__ E

FE 2-18 ST iTE Bkt

WA pep H ARG LS ERR EDX, EATHS0EERE 5 AR FlrEE .
F— RIFF R 2dd osp, 4 BRI E A (BRI R R A e R, T8,

TR EE AL E LR, 8BS mov esn, cop BREREBAAE—&, WAK &
add 44—, TRy el EREl. BfE, EET st Bd. BiE¥Ch 8, 1R o F
HrAETT. MHEFTSMRRDRHEE, BT rahilEis g,

e 519 B RS A TR AT, S BRiE SRR ol Y R A AL LT
b b AR LSS ERRR N TR RANCR RS TR, SSilntd
e, A, FUEEA, T - TRFSMELHN.

TIRE LA . AR ol — PR, S EE EAX b F M 36 W i & BT
TOARE R

R E T AR AR ol A, —rERsRE--R
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EF) A RA R AL — AT R? EMNTLlEd AR Eibit AR EFEEATERSK
B, SBRELMEARIEPE EaEXA b FE— HE. /520 BT —AMEM C+H 3k
DAL, FALUT LE:

void Minimum(int A[}, int Count, int& Min);
// Set Min to smallest value in A[O], A[1], ..., A[Count-1]
HARG:
push ebp ; establish stack frame
mov ebp, esp
sub esp,n ; n bytes of local variables space
push . ; save registers
push N
pushf ; save flags
B AREY:
popf ; restore flags
pop RN ; restore registers
pop NN
mov esp, ebp ; restore ESP if local variables used
pop ebp ; restore EBP
ret ; return

B S5-19 FATRAA DK AR

ALBRSLI D, T A Min k@it ES 7538 Minimum, XA BER TEERMA
®IFaHX, BARERENEN TR, BREEE/ME.

184 pushad flpopad A TFREFMKEFHBEAFFRHNE . XL HE,
HEMESRAENEZE RS FFEM, ENRAREAT. &8, HT2% Cont 22—/
WE, F-NEHHIE (AR REBEESEIE LK 16 A5+, $ EBP i [ 4 /%%,
BESIES 4 AFH5, Min B9ipak 5 R 4 A FT, HRE 4 AFTH R Count (9. (HHRE.)

4% Minimum HJI RS0 TF .

lea eax, Array ; Parameter 1: address of Array
push eax '
push Count i Parameter 2: value of Count
lea eax, Min »’ ; Parameter 3: address of Min
push eax

call Minimum ; call procedure

add esp, 12 ; discard parameters

HEARRT 2N, S/ MEEEME Min BRI,
MHF-TERME, $RMERFERERPE T A4MA., . DATA {RIEE M e —
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NEIAERE B BCROCER. FXE, —ANEFHTLIE£4 DATA #EnHiEq, B
RIEFRA VIR TRTBERRSIERERRY, RURRNERRERHEEA,
ZHRBRRNAEREE LG T L. IESRSARBFRER —AXHFILHE, B
ZE L BT AR HIARARBRER.,

; Procedure to find the smallest doubleword in array A[l..Count]
; Parameters: (1) address of array A
; (2) value of Count (doubleword)
: (3) address of Min (destination for smallest)
; No register is changed. Flags are unchanged
Minimum PROC NEAR32
push ebp : ; establish stack frame
mov ebp, esp
pushad ; save all registers
pushf ; save flags
mov ebx, [ebp+16] ; get address of array A
mov ecx, [ebp+12] ; get value of Count
mov eax, TEffffffh ; smallest so far (largest positive integer)
jecxz endForCount ; exit when no elements to check
forCount :
cmp [ebx], eax ; element < smallest so far ?
jnl endIflLess ; skip if not
mov eax, [ebx] ; new smallest
endIfless:
add ebx, 4 ; address of next array element
loop forCount ; iterate
endForCount :
mov ebx, [ebp+8] ; get address of Min -
mov [ebx],eax ; move smallest to Min
popf ; restore flags
popad ; restore registers
pop ebp ; restore EBP
ret ; return
Minimum ENDP

Bl 5-20 fE R hE S Kt B
[ERERRE, BMRFERNMEE M TIEY:

INVOKE ExitProcess, 0 ; exit with return code 0

INVOKE H AR — &4 ——MASM HX BB HREAERRIED. RN, CERRE—/E.
Khr b, nRHRMEAEA (LISTALL £ EHEX SRR, MBS — A9 BHAR.

push +000000000N

call ExitProcess

B, XER—AMEA 0 IR FSHkiAMERE ExitProcess.
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%353

1. 8% 8 NEAR32 Fi4h:
push ebp ; save EBP
mov ebp, esp ; new base pointer
push ecx ; save registers
push esi

BiEx/MERE 3 NS EERRHE: T, —4F, 24T, @ EEARERT
EHIEARE, EhRiESRS. REHHELL K EBP #1 ESP {5+ . HiEHEANSEE M
EEN: R

2. i 2 NEAR32 FUHEARED (E 5-19), E#ARBGARRETERE T 8 /M FHMky
figzsi|], RiZxANZEmE 2 AN FEEH, B/ RS TEEmfAS|HA?

3. MR 2 FEWIR BME A B A7 28 EAX Ut B2 7 REE(E A pushad fll popad #54>.

WELS 5.3

B5—A"NEAR32 F &, ELBLHATEHRANES. ¥ TE - TB, FARkiREESN
SHtfR. BRIEEMIEBER B —MEBRA ST ST, TNRFSDNEETR PR IZGBATRY.
hgtEil, EEBIEANTES (BERESHES) NZESBROTHRAELR, HEER
HREATRE . REHHEESEEERER, EARFRERN ret 54, ¥ TTEMORE, &
HEME - NCRMABHEF, —ToASTHENEANERS, ZTEERFRATEAE
Windbg & O R A FLR . FRFLHANERPBHTE. BEMSETiZRF.

L BE—A g8 Min2, ZdBREANRNERABHESKHNE/NME, XA B/MEHE
EAX 43,

25—t Max3, ZEBEHIAMARNFRABHEBKFHEAE. HFEXMBRKRERE
EAX HHFHH.

3. 5—/d#2 Avg, ZEBHRH M RAPNFKABENFEYE. S8 Avg F 3 /2%,

a. B rRb AL
b. AR BRI (UIRFEER),
c. AFHiEE R — R E Rt .

4. E—/ 1382 Search, ZXBMMFKMECH FHIIEMEENE. MBEKAPRIXANE,
BEXAMEAREFAIMCE (1, 2, -, N), FFREEBA EAX 580, mEgaHs),
MEE 0, 582 Search B 3 M85
a BEENE (—MWFE);

b. BRI HNE; '

c. AP R FRWEHINEN CUIRFHREE).
BANERERAEEEEERASEMEARTCAC. TEEASIIERERSIES, F 80x86
CHESHE-NTBABRF/LPRESEEARF Y. mESKEIRES, FARY

*
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TR MFERKRT, BaEBENE-TTARSGESENRNEESEFNFEZR. ATE
AMERERA B ORI, Bk, fFRa-dRRANSESMASAGERRE. k%
FREONBFRRFIRE, BLdBOSRIEREAERARENSTFS.

5. MrREAEBE AT, K n B—TIERBHK

. 1 gnzo
factor/a/(n)—{n x factorial(n—1) %n>0

WE—/~#4 Factorial Fyid 42, LI EEAEEABEITE N . FERHERGSENTERRE, &
BOR B B EAX FE8.
6. BN IERH m 1 n BB A A 2% (GCD) RILL@EE T E A ALRD BTk 1 sf Bk s A &

function GCD(m, n : integer) : integer;
ifn=0
then
return m;
else
Remainder ;= m mod n;
return GCD(n, Remainder);
end if;

SRk IZE I E (RS R GCD. ERMRRMABRE MR ERMWE. KE &K ERE
EAX &+,

5.4 FENG

AR T 80x86 th R P LIS BIARLE A . FEHBHEIAF, HRAEEENER.
AR AR, EERRBATIENE—RESZA, T—RIN4SNMIt &P ER .
ATHEREFEESFEARF, BEES LA PBRE ZbIE. B8E (KEMNBLL) %5
ARLMEREM SR, A2, Z4%H EBP FlE it h i Rid B S S a R M T —FEE
AIHLE. AR AR AL BRI R T RIRMESTR. RSN “REFRE", filtm, M—
D RFFHRAEE R AREFN, FHEBAFTTHREA M. X8, HARFALHOEESR
MINE S BT RSE.
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— &S BENASFSERENE, XEEBEHEITEILERETIRE. MR BEH/L &
Z I TFAZBEVAR, ENEARBTHTHEFRERTMLNS. R, 7. EFHREE,
CPU i % & PC H BB IR B HLER .

ATREN CA%E T —L0 80x86 (HLHE BHE4S, HPBEHEREE. BRASRERE. o
EMFRFRASRS. 80x86 (LIRKMbREH CPU), —RBAEHIT ZHMIUFA RERHES.
ABEENTHARSE, HFiEd TLIXLEEP 80x86 54, AESIRMEATLMIES, o
FEFY., FENFFUBMAIMERBMAES, BN R rEBE 5 — R riEsd. |
RErsBERSIEE TR, HE&, BT ekt -SEsRiEsHRIOANES: Hik, £
Lo R BB TZR A,

6.1 BEEH

FEHRES A EAGREEUNER, Wi, ZEETLAFE true X false {5, Lbr L,
FENEBRESHATALMEEY GO REAWARENRER. BLRESH, Hi/RIE tue
18 1 7R, fi/RIE false FBLE 0 Ron. B 6-1 /1 T RMEEARIERNA/REENEX.
& (or) BEARFRY “BE&K", LMEL “R&K” (xor) X4r. or Fl xor HyME—X HIZEFHA

1ia%m: 1or 1 8% 1 1xor 1 /83 0, mtid, SFREH 1 MY TR M RERPEF-NAHE,
HARRNEAR.

bitl  bit2 | bitl and bit2 bitl  bit2 bitl or bit2
0 0 0 0 0 0
0 1 0 0 1 i
1 0 0 1 0 1
1 1 1 1 1 1
a) and B8 b) or BE
bitl  bit2 | bitl xorbit2 bit | not bit
0 0 0 0 1
0 1 1 1 0
1 0 1 d) not BE
1 1 0
¢c) xor BH

M 61 FHIEFHIE L

80x86 il and (5). or (#). xor (BH) Finot (IE) LSRR LI FHIZE, Xk
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and destination, source
or destination, source
XOor destination, source

not destination

RTEZAAESTTATRINF . FREF TR, A RIS ALETBMEE. Fin,
HAPITIES and ebx, ecx i}, EBX HFHFEME 0 15 ECX FHBHWNE 0 fniftf7 “5” 2%,
EBX a8 | f5 ECX e 1 fntfr “5” 8%, b, B EBX FHENE
31425 ECX 7785 HhISE 31 kT 5788, Brf 32 i« 5 a8 BRI FE0 A B HtEht .

not 4 AA—~MRIEK. ERERARERERNE MR o%N 1, f1dho. Fim,
IR AH FF &Y 10110110, ALHAT not ah 4 /5, AHEHRHHART %
01001001, #Ht, not BEMARA “IHERIEBEN”.

not $H&FRMIERSRENL, HE, KM= /RI&4SYM CF. OF, PF. SF. ZF fi
AF SFhREAL. FpftprARaE AL CF fuii iArb i OF #88 0; #BhtrdRE AL AF W REMIKAE,
EREFENL: RIWESHMNLER, FSIREM SFMBIRE ZF B 1 L8 0. i, Rz
BERNB—(HEO, MAZFE |; MBEEMIAKNO0, 4 ZF HE 0. HEKR{: PF
EEARE, REEREERPRFVHTERKPFE 1 KE 0,

and. or Ml xor IR H MBI X BARIELY, HAFEARRFHHERRE, ®6-2 3t

B I % RREN FH R

and or Xor
8 (I 8 fir S BN 3 80 80 80
16 fr¥ 2% 8 fr A% 3 83 83 83
RHES 8 fir SrEN % 3 83 83 83
16 L& 16 fir ST E % 4 81 81 81
32 HFE 32 firsrE%k 6 81 81 81
AL 8 firsrH% 2 24 0C 34
AX 16 {irrHI%% 3 25 0D 35
EAX 32 firrEn% 5 25 oD 35
bt £ 2] 8 frar AN 3+ 80 80 80
ARy 8 f LN 3+ 83 83 83
BN T 8 f LN 3+ 83 83 83
s 16 frsrBp% 4+ 81 81 81
BN E 32 firarENg 6+ 81 81 81
R DA 627 LR T 2 X 2 22 0A 32
16 (L& 17 8% 16 fr 8% 2 23 0B 33
R {EFE 2 rFEHER 2 23 0B 33
8 {3 7ra% T 2+ 22 0A 32
16 (rH¥ 7% iR 2+ 23 0B 33
32 g fF 8% FiEENE 2+ 23 0B 33
g 8 frHTras 2+ 20 08 30
sy 16 11 %7728 2+ 21 09 31
17k 8 W 32 (EETTEE 2+ 21 09 31

[ 6-2 and. or I xor {54
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XA ASEIT T B4 . B 6-3 I T not B4

B raiie FH BRI
8 (s 2 F6
16 PrfFad 2 F7
32 (i TR 2 F7
ped: ¥t 2+ Fé
iRy 2+ F7
1-fif 38 W5 2+ F7
& 6-3 not g4

EREENE, B 6-2 L5 E3-7 Bk add fl sub # 4R —HERY . B, B 6-3 58 3-10
FriiR Y neg 54481 FEXWMIEOLE, W AMRELRAHER, BTHEHER, E£FE
ZRFELE—H. BB, LEED—FH, 354 add. sub, or H] xor 1 mod-reg-r/m
THIX B, B 3-8 A TiXEf5 40 reg B

THE#EE —EFFRILAZRESH TESE. BEHEELR, AU4ERENTNHEEY
B TR, X SRR MHET B EER, BJE, BEREHEYRTAHER,
XEHGT BEGIFHAHEMRIGESA. AT HEATFERE, XEERT - FRO8RER. X
ZHWTAHEBIES AT AT EEIEE.

BEHITH] B¢ riE® BEHTRE
AX:E275 and ax,cx 1110 0010 0111 o101 AX | AD | 55
CX: A9 D7 10101001 1101 0111

SF1 ZF 0

1010 0000 0101 0101

DX: E275 or dx,value 1110 0010 0111 0101 DX | EB | 77

VaIUCZA9D7 010 1001 1101 0111
1110 1011 1111 0111 SF1 ZFO

BX:E275  xor bx,0a9d7h 1110 0010 0111 0101 BX | 4B | A2
1010 1 1 1
0100 1011 1010 0010 SFO ZFO0

AX:E275 not ax 1110 00310 0111 0101 AxX | 1D | 8A
0001 1101 1000 1010

L T R R RS P e——

BREBESCHATENE, and 4N — 23 BMRERPEEMME 0. .
AN 13T “ 57 80, HERPARE: £R (A5 oMt “5” B8, KEs
BEH 0. Bk, EHE—NFVHREFRIEEHOE 0, RELLER—AERE 0 R 0.
AHREZENDA | FBGHST “ 57 BESRATLLT .




126 6%

Bitn, 1528 EAX WEIREBSEIAIIN, HHAMEAE 0, WTLIALLTHIHES
and eax, 0000000fh ; clear first 28 bits of EAX
R EAX JRSRIIESH 4C881D7B, Ef 12 “5” BRIE R 0000000B:

0100 1100 1000 1000 0001 1101 0111 1011 4C881D7B
0000 0000 0000 0000 0000 0000 0000 1111 00QQQQQF
0000 0000 0000 0000 0000 0000 0000 1011 0000000B

#£ 0000000fh I frh HFE— O gRATLA, 1ERSES 74 0 B THEMX M EERNAR. B
BRI SE HI £ R R IR 1111, BriRRAPOAS 1 WTCALRIE EAX MG A REF S .

BRI, FTEZEAE BT R MR FRAHERD, (HARA MASM 45i% 28 451kl
TsESl. ZHERIR A\ SRR SUE . ME R A SHERIR SRR, FAX ARG
AR AR, LA S B AR RISt hilE .

I EATR, and {4 HFENTRFREEMLE 0. EARREHMBAMEFRT, or 84w
BN EHRFPHEEMLE 1. BA, | TRES5 0GR 1 #fTor BE, REL L, ¥T
or B, WMRHP—ARIEEAH O, or BRI ERE S — N RIES.

EABERXMUMERLT, “BR” {4 AN FH TP EEH R ARM. HA
0 xor 1f3%(1, 1 xor 173%0; HEt&id, F£—REHRS 1 #f7 xor 28, HERREX
ZRERRUR .

ZHEESHE2ANMARLAERESHWRREE. GHEFH—NFHILAER 8 M
RIE. 1% flags x5, IAEN

and flags, 11011101b ; flagS := false; flagl := false

¥ false MIEZRSE 1 0058 S fr, MRMAIGLARIFAE. (AB—T, LRMNABLEH#ITHRD,
BRGNS O GIFF4 )

INFAFfE % flags FHHWA TRE 8 M /RIE, M4, or 4R BRERE EHIML
BE true, fildn, &4

or flags, 00001100b ; flagl3 := true; flag2 := true

WE 2 i 5% 3 i E b true 1, WHABMRERE.
R AR flags T TR 8 M /RIE, B4 xor $E4LRERBEIEEMAIR . Bin,
RitiEw

flagb := NOT flagé;

AlLAE S RS 4 SE L

xor flags, 01000000b ; flagé := not flagé
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BEIELIE INLARKIA—LHERZE, RE EAXFHESTHWER-NMEF 5B
{Ex} 32 kR EIFRIAXFTLLET T HAH 4 HE

mov edx, 0 ; extend value to quadword
mov ebx, 32 ; divisor
div ebx ; divide value by 32

HEX RS, R UEX 32RKR) HERFEEDX HHE, TE MG &L LLIEREREN
SR BUE EDX F 84, HE, HRARGFEEAX HFEH.

mov edx, eax ; copy value to DX
and edx, 0000001fh ; compute value mod 32

EHTBLE - HEERR . Fh EDX FHFEHHERS “#HEH%K, HEHT:

bit31*2% + bit30*2* + . . . + bit2*2? + bitl*2 + bit0

BRI 2h M bit3 1%2° B bits*2® (BT A TIERAEHE 32 (2°) B, RILEsru 32 BRNEELR
B 5 RIFTRRHIAAE, TR 0000001F FHHERERIE Y S8, SABlEHe A AT LA
HE, RE mod E /NMRIERE 2 E.

BIRISAMIE 4 A B RALE ASCI D, [EM—TF, ASCIFLEH 30, 357 0, 31, 7o 1,
flik e, HF) 39, Fom 9. BE AL $HFBHRIRN TN ASCIES, HF* 5 #0818 2
EAX HERFEN. R EAX S 5108 24 (o mb 0, Do

sub eax, 00000030h ; convert ASCII code to integer

FESLHAE ASCH P45 B B . AR EAX i R4y, Madssd
and eax, 0000000fh ; convert ASCII code to integer

R—MER2NER. CHRREAX BJE 4 fL 2 PRI 0. Fln, R EAX #7755
I{E % SC3IDF036, K@ zm, AL HF & REFH 6 1 ASCIES, MAMITIS and
eax,0000000£fh, HEER 00000006 7= A EAX,

or IR FLARRIESH M 0 2] 9 BB B BARRY ASCILTS, fifn, MmRBEHKRAE
BL #fF 2, AL TIEAVE4HHE BL 477 25 MM A SEHusi AR Fify ASCIT 1D

or bl,30h ; convert digit to ASCII code

R BL 813 04, A4 or $#E4MIGRE RIS 34:

0000 0100 04
0011 0000 30
0011 0100 34

£ 80x86 AbE A, #§4 add bl, 30h WLLFAREERIRShE RSO B ARAID 52K or
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eSHI ERTHEE. (B2, XMEECPUMS, or BEELIMERANEER.
xor g4 AR ASCH KIS, BECLEFRLE K R/NEFHW
ASCII 3, KkEFRI ASCIBS5/NSEH ASCH IS REES 5 EHEZE., Flw, K5F
£} S HISRD R 53, (01010011,) Wi/NEF+& s #9 ASCII & 73,, (01110011,), $54

XOr cl, 00100000b ; change case of letter in CL

EHFE CL MHSE 5 ABR, s ASC I AHELLEFT R /NG .

80x86 IR A AL test 184, test AT AU BRIRIERK 25, EMIHEES and
54 MR, BB, 4 test —MESFRIXEREN (Hich, cmp HH4KH EMEST
BERELAY sub 54, (B cnp LA KEBRRERD. test HAMBRZ—REE—
A FHRFHIRFEMAE. THERHES TR DX FAF &% 13 RE.

test dx, 2000h ; check bit 13

18—, T7ERI 2000 5 =HEHIET 0010 0000 0000 0000 BEHHY, FHE 13 % 1.
B, test A EEEMEBM iz HF inz #54, CHERBRES 13 8 05R 1, B
SARRIAY E RTRIER.

test 4 WARMMFHFE PENE L, Fim:

test ecx, ecx ; set flags for value in ECX

B EF A8 ECX 5 A Q4T and 81F, HERMFE (EELAFEHCHIT and BIEHLE
RAERLEAD). WELHRERRT ECXIE. B4

and ecx, ecx ; set flags for value in ECX

FISERAEEIThRE, HE SR MY, BRAER test AILMERSHIER—B T4, B, UX
ATamt.

test HLMAFMERAE 6-4 HFIH. BMNEA LS and, or fil xor H4—H. HiF
RERAEFM S, BNRERRGERZME, HE, MASM AIifE M —NEHFEEAHE
MRS, JH MASM B3R 1ES, "I SRERIED BRORER, SHLE—-FTFN
K.

B IES FERIES FhH BR1EH
8 (L FTFER 8 {37 Bl% 3 Fé6
16 (251728 16 {73 B % 4 F7
32 & fres 32 ST RNSK 6 F7
AL 8 firar BNy 2 A8
AX 16 {37 A% 3 A9
EAX 32 firrEpg 5 A9
FhERTYT 8 (L HI % 3+ F6
i 16 frar BN %L 4+ F7

B 6-4 test 354
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BRI R rEs FHH BRIEm
iR 32 fir3r BNy 6+ F7
8 (et 8 i 3r BT 2 84
16 L& 128 16 {rr Ei% 2 85
2 rEHS 32 G EN% 2 85
FiERTT 8 frarBN% 2+ 84
pedi- ke 16 fiz3rBN% 2+ 85
SRR FE 32 frarEN%k 2+ 85
Ee6-4 (£

#4361

L FTEAEAFRE, RESHRAPTIIE, RELSBITRENIE.
wEBITZR

REPITZH
a. BX: FA7S

CX: 3102
b. BX FA75

CX 3102
c. BX FA75
CX 3102
BX FA7S
AX FA75
AX FA7S
AX FATS
AX FAT5

Fmomm e op

BITHES
and bx,cx
or bx, cx

Xor bx, cx

not bx

and ax, 000fh

or ax,0fffoh
xor ax,0ffffh
test ax,0004h

BX, SF, ZF
BX, SF, ZF

BX, SE, ZF
BX

AX, SE, ZF
AX, SE, ZF
AX, SF, ZF
AX, SE, ZF

2. 2 EAX 17887 value REFSRENT, HhHH T value B 32 R E I -

mov edx, 0 ;
mov ebx, 32
div ebx

mov edx, eax
and edx,0000001fh

3. B EAX HF&E S value REFSES. AHABHHES,

extend value to gquadword

; divisor

; divide value by 32

; copy value to DX

; compute value mod 32

R ETR BB E.

f# EBX %58, REF EAX BHBRHNARE.
4 RENFK flags B RR—MA/RME, 0 GIXR flag0, fkibkie, 31 frxtpi flagdl. #
ETHERIEG, HH— % 80x86 4 LIX KiE4:

a. flag2 :=true;

b. flag5 =false; flag16 :=false; falgl9 :=false;

c. flagl2 :=NOT flagl2

HH value # 8, JHELRR

5.2 (B AL H1F B M A MR A ST R ASCINRD, £ H1 SIS AN 255 B BA /NS 3 Y
ERIES (B xor 250,
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b. B AL 3 RMEL/ NS RE ASCI Y, AHEREHRNEEREAS FRIEEE
& (B xor Z25M).

HRIE%> 6.1

1. 43—/ NEAR32 R 2 atoi, ot B TR ASCI B /T BB R W B . B, atoi
ALK, EBEEFHEETEERAMLL: aol BMRPFBEEXANSH. RERE
BLFORR EAX 25 b B H R WAAARTE. B TEMHEY, SR8 —ME, HFRE
EAX &,

value :=0;

point at first character;

while character is the ASCll code for a digit loop
find digitValue that corresponds to character;
value := 10*value + digitValue;
point at next character;

end while;

return value;

%t BT Sk B BOp Ak AT H T RN s BN, EFRANFHEEUET
FFnull (00) £53K, HEZRU—BERAERFFHN, HLILBHFHEE. REMZS atol
MR FFER 35 37 30 00, ‘BiRE{E 0000023A HHFHA EAX di. @d—RAEHER
Rk MR BT SR B . AR 28 1 72 B0 B v R B B T 8

2. B AR atoi (WERLRZ] ), SLHBRTBMAF R IR (REEHALILLEA)

3. 85—/~ NEAR32 {yid £ itoa, L BB N FHHE B ASCIL BF TR R,
B, itoa AW (1) WrEHK, 2) FHSEF 10 FHTRFFHAMAL. itoa KA
PRHXESE . REFEMR EAX ZMAFHFENNEAE. Bd THNED, 2
iR | —/ME, A EAX Firdd.

for index := 9 downto 0 loop
divide value by 10, producing quotient and remainder;
convert remainder to corresponding ASCll code and store at address+index;
value := quotient;

end for;

Zodt B R R RABAE T 2 SRR DR B R TR R . BUEIX A R 0000234, FPAFes
=27 BB 452 30 30 30 30 30 30 30 35 37 30, hgtA “0000000570”, (hfts HEHHEE
10FHK? ) BT AAECHERFRAAIAEHIRE. TRFBERBBR S 4E 10
FH KA 2 ] SR A A R

A MBS ] 3 PRILLER itoa, (H'EHEELCHE S, MBTHFHREE 116K, AKNES
P “—7 Fon, MEHA “+7 Fow,

5. Pascal B FiZiHESBE THE HEE odd, BE - NFEHESHEFEEE, mEE3 5,
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%R EHE A true, T ABENHREIE A false. MICHIES 5 —4 NEAR32 Il BRLIXA
HEE. 7 EAX AR [E —1 #ox true, 0 3R false. BT EAX FHE 25, SRAESE KM
HEBHAT. FAEURZHRIESTEREE, ZdBLARGRIMRTNRK. RE
REMRR EAX 25 FFHOARTAE. Bl FEOES, RdBER—ME, HFK
fE EAX F17ds .

6. A #-FmBE R — T FRERERESEE RS L, KBINSEZBE. A =X,
X Xegins Y= Vimins Y Vmax X VA GRERAT IR IR 23 20T

0110 0100 0101

0010 0000 0001 7 =

1010 1000 001 2 7
X = Xpin X = Xpae

ErhEN (x y) HkRAHR—A~ outcode (BEBLKIRAD). XA IAEGHRLL T MRS -

- MR SREIRAL, BLE G (Bt £ 1, Blx > xp, TR O,

- IR SRERIRIED, AT LR (0 < xp) £ L.

C AR ARER SR L8, LB 2H (0> e £ L

- MREEAERERBI T, BLEIB O < yu) £ 1.

BB T T A KR KR

a BIGUARA (xy, y) WEIREDHE AL MHEVIGL, ERA (x, y) HIXSEDHAE BL MK
PO, FAFERAIECABLIER O, 48 HH— 4% S0x86 1EA), (H78245k7 AR AERIE K SR N,
& ZF % 1, %W ZF % 0, AL 5 BL sE9{E mTLARCE .

b BIRAFRA (xy, y) WIEBIGHAE AL MM, S5RA (x, ) MK SEKE BL
EPE L, 7 BMEMBOIERY 0. A H—% 80x86 54, /8 Y4XFH/ ABIEEHR B
F—ift, REZF H 0 LR BIRE, BIE x=xn, BRI, BETE x=x,, B0,
BHTE Y=V L3, BEBTE Y=y Fil). AL F1BL sAO{E T L%

c. 55—/~ NEAR32 i1 #2 setcode, IBXIRFLEIRBALIRA (x, ). FERIE, T8 setcode B
6 FRIOERBH: .\ V. Xou Xoins Voun T Yoo XEBFBAHIE AR . 8 B X IRFD
B2 AL R RPA0L, 5 0 Wk EAX HREORHL. (R BERE B BAX Z S 7F
BAZAE. Bt MEACHERRERNRES ST,

7. 435 —/~ NEAR32 fyid #2 hexTolnt, TH —ANBREEABEAE, —NET BRI, atoi
BB A 2. XAERE atoi (BRED 1) %L, REXATERE- R
HIR T FRERHRE— AN, A7 EAX $EE 4, XE Byt S B FBmsis, R
P, ERBIOFHEARTAHFECNIE CEROFEIRM 029, ABF, LUK aF D,
R EARER AR BAX 2 Sh A B A7 BN AR, |

6.2 BUSEABLES

THESHEARER LN BB EEL SR ERERFFEREM BT T
WG ERBCMBEABUIRS SR E—AINT . FREFTHHLOLE. 25 MmN 2
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TRAIERBAEES, HaEH TS ANKE.

BAE 43 B RERN S E BTN T AR SAER. BONE MEBRESBIDFN
Bfa— L ER, sal flshl &EM; sar fl shr A, BUIELSAFEE: BEBM
RAEMBEARBAES, shl fl shr BBEBIIES, sal sar REABMIES. THHEMR
BRRBAMZEBAMR S, & 6-5 5 THIHRLSMBICH.

BALHE S HIRERAn T

s- destination, count

BRAES count HF =FER. IMRIESFTURE T |, TR —AFHASERESR, BT
CARAR E RIS 172 CL. G4 8086/8088 CPU R E —ME =X MR

MRS AT

s- destination, 1

W2, HIEREMEERERBE 1AL, WHigs

s- destination, immediate8

FTLARS 0 211 255 Z MK — AL BERVE R miD. ARiTT, A £ By 80x86 & & & &ig 00011111, %¢
BRSO THRD, WstRiR, 7EBAATEX /M RIESOT 32 B, X2 E M —A Rt — A
WFRHAIBRIEEOR UL, gL 32 B AIRERBRE R L. BE—RHRABMIEsh:

s- destination, «c¢l

% CL P REFSHEIRER. R, T AL£% 80x86 CPUME, EBMaTLiEil e
TExt 32 AU

k8% L
## | shl|shr

BR |sal]|sar

E6-5 BlutEsd

BAREBMEREBIIRER —FERY, BYICHF sal f1 shl PR BARRRES. M54
BREN, BRNREKNE-RERD, BALN—MLE 0. BHEDNMEER, BEB
HE—GrBRSN, EHRFERDARELS CF . HIEH NI R B EME R, BFS4RE6r SF.
FArbAL ZF FIEHRERARENL PR RARRME. £ 08B0k, #lbREmN OF REX; &
—BLBEAL (count = 1) W, ARGRMIFFSAAMERFERIERFSAHIEME, 1 OF E%o,
Rz, WE 1. HBh# RGN AF RE X .

BAEBMEREBT—H. HXWENE, BORERNE—MRLESED, BTERER
HAEL— LW IRTFAE CF sk, HABHAANMIBES. X TBB/ARE (shr), BELH
—frE 0. WX TRALH (sar), BIBM—MRERMBERNFSIEE. Hi, Y&
AREBME , IRFORAORIEEAR A RIS, B2 F AR ERch Bl —E H 1 %,
HEFHRIER I AN . MEB—H, BAREBEIREN SF, ZF f1 PF ERE T2 BNER,
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&

1

AF REN. BB hiith, BHAREN OF REX. MTF—Z8/AR shr, MRLERAFFSAL
MFRERAOTSMAEHER, OFEO0 K2, ME 1 (FEE: XY TIERBERNFTSA
FIER OF), XF—ME AL sar, OF B 0, FEAFRABREKMFTRERNBFSOE
HRMEEN.

AETNHHOHHEREEBRTBUEE. ATETEE, FEHAZHE kM SEREL,
s EAM GEXHA 0 f1 1 1), FHEFTAMBENERE TN, 3T 4 6k 4 (S
W Z RN, FEPCESE R, XHERT, &4 —HXR—S3H, LA
ZEMTNHERETARLETEM. TEEGILABCESHRTERE, 8—/16THE—
A e RSB EIE A9 D7 ( 5] 1010 1001 1101 0111), BB B—&EBEH &FEE ST,
B AL FE AL A ROR

EEHITE BE ZHRIEH EEHITR
CX: A9 D7 sal cx,1 1010 1001 1101 0111  CX | 53 | AE
0101 0011 1010 1110 oo™ no
CF1 OF1
AX: A9 D7 shr ax,1 1010 1001 1101 011k
e AX | 54 | EB
0101 0100 1110 1011
SFO ZFO
CF1 OF1
BX: A9 D7 sar bx,1 1010 1001 1101 01} .
— BX | D4 | EB
1101 0100 1110 1011
SF1 7ZF0
CF1 OFO0

word at ace: A9 D7 sal ace,4 101011001 1101 0111

— : . ace| 9D | 70
1001 1101 0111 o000

SF1 ZFO0
CF0 OF?
DX: A9 D7 shr dx,4 1010 1001 1101|0111
—_— DX | 0OA | 9D
0000 1010 1001 1101
SFO ZFO0
CFO OF?
AX: A9 D7 sar ax,cl 1010 1001 1101]0111
CL: 04 —_ AX | FA | 9D
1111 1010 1001 1101
SF1 ZFO0
CF0 OF?
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B 6-6 HHBMESHAMEAMBELITEOREDMF IS, BEAHE, 4FER
B AHESHMELTTRT, BRTREMCHBHRBAESMETEITRHX 4 FRBOB A
LHARED. BOREEMTERESXNVRYREAREDS. EaidEsd, BHRRD
mod-reg-r/m FYi{J reg F R REEB MR IBEAB RN TFEE, URSEREE
FE R RE SR Z ST,

H Ry ES RIRVER FHH #1ED
8 (e fras 1 2 DO
16/32 (LK 8% 1 2 D1
FREEFT 1 2+ DO
TR/ WE 1 2+ D1
8 I & ER 8 firar Bk 3 co
16/32 fr #7288 8 firr BN 3 C1
ik FY 8 fir L Engk 3+ co
s+ / WE 8 fisrEN % 3+ C1
8 (rFir e CL 2 D2
16/32 fr &1 8% CL 2 D3
ST CL 2+ D2
TEfEBx / WF CL 2+ D3

6-6 BMEBEHBLIES

BARAIRE R, EEEMMAIZ. A2 —E#TREMRGEE. Lk, FE
AREESHLESE, BUESRBRESEHTERFN -y . EEX 80x86 R L:
WinE, AEREHERBMaEILHRSEESEHR.

E—NREH 2 IREBHES, HREEB—MNEREARPREDES T, ERRE
E#E, BRAEEMARENL OF BN 1. B, BT SHAEY: BHULB 06, Kk
B ZHBIFRRHE R 2 ERE, —MNEBSET - NERSEREEE2. LRE, FHS
BRI RS, (AR R TR 2 kB3

—AEBATATFHE-NLEHSRERE 2. fln, FH% EBX NE /MBS S8EK,
ZHAR shr ebx, 148 EBX NE (BRI 2 T —/MEXE, BIEREN—E,
MaR BT E FIBBEALARE L CF, XBbRBREERIAR.

R EBX WE—N AR S8R, BLEREBIES sar ebx, 1f1idivIiEAERE
K 2WERIVEFR—HE. FRVE, MEMBRERE RO, Mtiue, REl, 4
BRHAMERRELLR idiv 840 B HNEE/N. 2 —ANEENFFRE, BiESFSE EDX N
) FFFFFFFF, %77 2% EAX N4 FFFFFFF7, 34, EDX:EAX %2 4 7R 1 3515 oA -9,
ErF, REH ECX BN 00000002, A4 idiv ecx BFIHIE R EAX 3% FFFFFFEC,
£ EDX w4 FFFFFFFF; bR i, Bih —4, &%h —1. SR7, an54° FFFFFFFT 37E EBX 1,
sar ebx, 1 f3HAERE EBX WA % FFFFFFFB, CF NZh 1, Bk —5, &%k +1. H,
B EXABE TENER:

WERE = ¥ BRE+a%
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{BRME A -5, REA+ 1 B, REPFSAHEBREIFSRERE, XER T idiv 54H9801.

—AREHFE 2, WTURBCMLES CRmEEREI, WAUAAEBMLEESER. A,
BASHEAOBERLMEE &, Ad, XIHHENAERBLLRERSS. M REHR 2,
AR ESRREAE -, mMEEEER; BRYPREENEN, Y TFR2EHE, A%
PFBRERRAKIARE. TRE—TRIESFREERLL 4. 8 UIRIE 2 HFE, WLIRERER
fr— B S B — & BB AR SR L.

B S HREERS —REM, EXRANAEER—1FT. FRWFE, HEE
—ANFET . FENEFHIUDFREARAIA. B 6-7 &— &4 hexToAscii fIL 8B, ERILIE

; test driver for hexToAscii procedure

.386

.MODEL FLAT

ExitProcess PROTO NEAR32 stdcall, dwExitCode:DWORD
.STACK 4096

.DATA

source DWORD 0b70589a4h

dest BYTE 8 DUP (?)

.CODE

_start: push source ; operand to convert to hex
lea eax, dest ; get destination address
push eax ; second operand
call hexToAscii ; call conversion procedure
INVOKE ExitProcess, 0 ; exit with return code 0

PUBLIC _start

hexToAscii PROC NEAR32

; Convert doubleword to string of eight ASCII codes

; Parameters

; (1) doubleword containing source value

; (2) doubleword containing destination address (address of 8-byte-long
area)

; Parameters are removed from the stack by this procedure

; Author: R. Detmer

; Date: 08/2005

push ebp ; establish stack frame

e ebp, esp

L5h eax ; save registers

push ebx

push ecx

push edx

pushf ; save flags

mov eax, [ebp+12] ; source value to EAX

mov edx, [ebp+8] ; destination address to EDX

mov ecx, 8 ; loop count
forindex: mov ebx, eax ;i copy value

and ebx, 0000000fh ; mask off all but last 4 bits
ifDigit: cmp bl, 9 ; digit <= 972

jnle elseHex ; skip if not

or bl, 30h ; convert digit to ASCII

jmp endIfDigit ; exit if
elseHex: add bl, 'A'-~10 ; convert letter to ASCII
endIfDigit:

mov [edx+ecx-1], bl ; store in memory

B 6-7 Fe W1t it B



. Add » Ei¥

ak1 nak, 4 pomnlly opesl il ot opinie

Loop Suzludss soiTerare onp

Pl s meokors tlage

UE == ; YOALQYS ¥oOISnorS

g u

(ol i

e A

[ 3l wrp sorerbiine haae psiad e

f=r ] sommlurr, clizrarding pocdtelecg
hexTohanzal DO

1T

¥ 6-T R

=T R A R A S A R TR R, =TT SRR AR Em
Bl ASCI RS, {ddn, D EREERE BTOSERAS, Gd it R 42 37 50 15 58 30 4] 34,
(L o B £ S o ol e 2 R B s o R Bl mE R B i T g s (e s
TEFEfif 2 v u[ AT 30 B il 3.

_-r:'luﬂ:l. hecioasz)L e

M LY Vew dem (Rika g
gl B ke AHE ] A <] ERISIEIE A L)
13 o N AR AT P i e e 1 K

: otamt driser dor EwxTeRuca: . procwdize

S omrdmac ool oo IR

A EH] rajpea f mpezmmd £ EFIVRLE T
Tas maA f=ar T et =mmtiraatlon sdfpess
e PAX D Amanrad Srerarsd

[ L | Donmi o rarsepslon g e s

LR S eSS e e o Tl L B L W P S FES - IR

HEANIS
% Aunhlemeipd bu atlrig St ASTLT wocEn

Po-b AR lusa Jodsei FUES S

AT BHETR, hexToAscil M MR IR B 80 4 (BN R, EEHETMN 08 LS
TR F-HAT S R T ASCLL T, e TR 051 9, FaAr s o oo,
FI® C0001;0, s ESEBF A S0 B RS 10 10107 F1 LS LI,

R E T PTG A P PR AT AR B R AT SR Yo PR S R T b
EAX, HEWkAFREERR F— s, BTaFaariti T,
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for index := 8 downto 1 loop
copy value to EBX;
mask off all but last 4 bits in EBX;
if value in BL<9
then
convert value in BL to a character 0 through 9;
else
convert value in BL to a letter A through F;
end if;
store BL in memory at address destination + index - 1;
shift value right four bits to position next group of 4 bits;
end for;

ERBH, #HS
and ebx, 0000000fh ; mask off all but last 4 bits

BT Bjam Az, Bk EDX st piA AL, if iE0ild T ARk L

ifpigit: cmp bl, 9 ; digit <= 9?
jnle elseHex ; skip if not
or bl, 30h ; convert digit to ASCII
Jmp endIfDigit ; exit if
elseHex: add bl, *'A’-10 ; convert letter to ASCII
endIfDigit:

Bt E or #54FHE 0 3 9 M= e AR I ASCIT B, X BLR[{Eff add edx, 30h k3L
BLiZIhEE. b TIEHF OA 3 OF ## b+ A B F X RLHY ASC 11 55 41 ] 46, BR300
mE ‘A’ <10, xEBR ERMT BN 55, AR XAESHER add edx, 55 EHEAMN.
#54 shr BHF % EAX AEABIEA, BHO TSGR IEFERAY—FHF.

BIHBLIES ESBAIEAMREL, RS, N—mBHNALSHESE, MA R
WA A H 0 7 HFREEARER, B 1HEK). MBS, —mBHAER
H7E B WAL,

BHRBAFE SRS BB AR A M NHE . —(ERBAIE S AR

r- destination,l

Xt ZPLIERRENL, FRFIEN:

r- destination, immediate8
r— destination,cl

rol (TESRABAL) $84H0 ror (JERARAL) HE 4 HIBRMERCTUR F S i PR+,
FREWNF. G\ —mBHA0, HEHE BORERNS—m. B, BEBHNLEE
W2 B —v, RSB AAREAL CF, i HARELL OF BB ALfe A HRm. X T
BLPEABLL, OF HENL, FAES—AERBARE LKL, Hik, AHRAEXNEHITE L.
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Bilan, fRE DX FAER[MEE D25E, $hiTH54
rol dx, 1

R =#tFoR, HizEA:

r 1
1101 0010 0101 1110

£ & 10101 0100 1011 1101 5% A4BD, HTEZAWI—OL | (BB B T A, Hik, ##0ids
HECF#HEN L,

TEARBALTE SRR IMERD T RSB 4—#. BN WE 6-6 Fix.

TR FE 4 ‘

ror eax, 4 ; shift next digit to right

ATLAF R B it 2 hexToAscii (] 6-7) iy ii4 . EAX MEBRIRIFARE, Hh 8 Kk1E
R, BiRME) 460, BRBLSE, FIANMBERFRNMLE. EXMEENBFH, 5B
WA 2 ms, e ATRUMRA.

Lesbh, B —XMEARBALES rcl (HEARIERRABAD 1 rer CHEMIMERABLD.
XA S AHEH ARG AL CF B R BRI —EBsy . XBEB, 54 rcl eax, 1447
HIZE R A B EAX 19 0 2 30 i 2B — MU B, RERSE 31 frEE #I3) CF, FH4RE % CF
MEEHI% EAX 5 0 fr. B4R, WHAIMERBAIRLS W CF, hiRMERE OF, BAK
W H b ERRE L. AL IR MR A RIS SR B4 —R, AAMNNAEME 6-6
B

#36.2
LT THEARE, BRERNBELSPITAHNE, RKELSPITRWIE.
BERITZET HITHES BSRITZRE
a. AX: A8BS5 shl ax, 1 AX, CF, OF
b. AX: A8BS shr ax, 1 AX, CF, OF
c. AX: A8B5S sar ax, 1 AX, CF, OF
d. AX: A8B5 rol ax, 1 AX, CF
e. AX: A8BS ror ax, 1 AX,CF
f. AX: A8BS5S
CL: 04 . sal ax, cl AX, CF
g. AX: A8BS5 shr ax, 4 AX,CF
h. AX: A8B5
CL: 04 sar ax, cl AX, CF
i. AX: A8BS
CL 04 rol ax, cl AX, CF
j. AX: A8BS ror ax, 4 AX, CF
k. AX: A8BS rcl ax, 1 AX,CF
CF: 1
1. AX: A8BS rcr ax, 1 AX, CF

CF: 0
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2. HHEF 5% EAX PR TS RBBRLL 32, LA 75 3 57 A RO R Bt R B B ARS8

a. mov edx,0 ; extend value to doubleword
mov ebx, 32 ; divisor
div ebx ; value div 32
b. shr eax,1 ; divide by 2
shr eax,l1 ; divide by 2
shr eax,1 ; divide by 2
shr eax,1l ; divide by 2
shr eax,1 ; divide by 2
C. shr eax,b ; divide by 32

3. HHEH 3 EAX RIERLL 32, LWEBRAR AT RE A1

a. mov ebx,32 ; multiplier
mul ebx ; value * 32

b. imul eax,32 ; value * 32

¢. shl eax,l1 ; multiply by 2
shl eax,1 ; multiply by 2
shl eax,1 ; multiply by 2
shl eax,1 ; multiply by 2
shl eax,1 ; multiply by 2

d. shl eax,5 ; multiply by 32

4. {Ri% valuel, value2 0 value3 ZEFF iR & E—AFV, B MFHEE—ITLHSEYE. B
RE—MERKT 31, IREREAR SAFRL, FLBEPHE=A0. A, RIEE-AE
AKF 15 GAFE®RLD, FEMEFRKT 127 (T AERLD.

e EHRE, EX=EABEHEI— 16 IHFFREFFE AXp, 18 valuel FIK S firdk
NRFETEA AX B 11 ~ 15 fif, value2 fIE 4 L3RR FFEA AX 9 7 ~ 10 fi, value3 B 7
EfEA AX 9 0 ~ 6 fir,

b. BHRE, EFFE AX PREXA 16 s Mh 5 60, 4 60fn 7 it =/""%, B8 %L
BN 0, LIANE 8, &84 BEERKZF valuel, value2 F1 value3 a1,

5.4

mov ebx, eax ; value
shl eax, 1 ; 2*value
add eax, ebx ; 3*value

B¥ EAX RIS RLL 3. EABMIIMEES, KREMLREAFIIELUHRD, HE
EAX thHUEFELL 5. 7. 9 F1 10,

HmizLs 6.2

1. 45—/ NEAR32 HU;3#2 binaryToAscii, ‘BREE—MWEHHAL 32 MINFFH, FH0A1
FTAEAER -ANEHES . B EFRASE, Bdmtkids.
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a. WEHE:

b. 32 fi B B 7 & bk .

B BREMETRESE, FERREREAFFENNE. BREABIBULES WL
AR, /8 jc 3 inc f4REFHAIRELN.

2. —AFHRLARA 3 M\ EGIRR. £ 7E 6 (RELDH—N/N\HFIE (A& 4);
®S5. 43 RERRB—A/EGE; F2. 10 MR EADH—/\EH . Fn,
11010110, & 11 010 110, 8%, 326,. —™FH/\HHIBFRAFEREH 2-3-3 &, oFER
B 8 LFNME 8 fLF . ZRE—/> NEAR32 I#E, —AFRETLIRA “omm/\#H” Fx,
A B ALFURALFE T4 BIR A 2—-3-3 AR LI . E—/> NEAR32 [yid £ splitOctal,
BRELHIE—FERK 6 FRHNTHE, ZFFRsAoEN \ SR RNEE. M TR
BRNSH, BidEkES.

a. —'J]EB’J{E.
b. 6 fi KM H T /F s dht .
BT RE S, HFEARBREMASFERNAE.

6.3 AXEE/NG

AEHU TH—-AFH, F. INFRIERPROEITZRR &R 80x86 54 . BiBIE4
and, or fl xor a[XHRERIEECFH FRIER A BT A RIBH . XL HIDIRERER H
RYBRIER BT E AT E 1 BE 00 not $5 4%t B R IER R & —NBUR, IBEAIH 1 4 0,
B 020 1. test {54 and #4HFE, 18 test $54RPmprE, BHIOBRIEHTEE.

BRI MRERNLEBRAR. BRSO A BRI MEMBMES. —
B frig e, FTMRERE | SABAHE4P, A CLSCIAREDE M RER, A
HE BRIESRBHNMUE. BRTERGBOEE 14, ARXFTAEN— B BAYE A%
0. aRABAARSRITERUUSRLL 2.4.8 5 2 WER KT, NE—FEAR. HEAH .

BEABOLE S RBALIE ALl B2, EHRBA4S PN ERIER IR A5
H—UR L. BALKTERB AR 4 FTLAMZEES — 2R TR — MR TR —a i,
AL MEEEH N FHHFE
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ABER T LG D L LR B RRTA T , BEAFH 80x86 A & #H —
SeAb B T KA 4. K% 80x86 AL E & R AW AFRIULIT REE RSN
4.

7.1 FHHE T R RS R. 7.2 TR T 80x86 IR AENEE ), A —ELFNF
FRAES. 73R T KT REME M ANRE TR Z RIPHEEREL. 74 THEN
BT CH REBPIRAICHIES, HPH CH SHBMARRE, ACHESTREATS
BuzH.

7.1 FRERTE

FRBR GRS n BN E T . A6 F kU5 W an e+ H 5
78.375 ¥k 32 { Y IEEE B EHE. {FAFRE:H [EEE HHENBSirERR&RE, B
#| IEEE #r#E ASMEEE KRR DS (ANSD RIIAET, TR Intel 80x86 4b¥1 38 FAFIf—Ff
TR, B, 78375 LMK . BEIoWERRRIER, HFI 78 Bt RA it
& 1001110, fE 3, /NEEABE S (IR <7 REEmIE HHEHIR «.),
SBIR R 2 AR (172, 14, 1/8, &%), En+3Hl%hxtp 10 HHRE—H (110,
1/100, 1/1000, %), B4 0.375=3/8=1/4+1/8=.01,+.001,, MFiH 0.375,, = 0.011,, HEEEHEHR
SN A&, FE, 78.375,~1001110.011,,

BRig, R/NECERIER | BEARS, SHGIREioksERA:

1001110.011,=1.001110011 X 2°

TERIRHRC BRI R S TR RICE TR, BRI < NEREBRTER
Bokics. XBEMNRRELBAERN, SR 2° LB 10" Eig2X4ss, ERATHEIFREHE.
BRI EN&TE—RBEIZEWIERER.

- KR 0 frRNIES (1 FRAED,

- 1000 0101 Fr$as. BNfg% 6, fn b4R{E 127, Fob/\fr¥hy 133,

- 00111001100000000000000, /NI HITFEEMRE 1, F 0 B RIEBA D LLET

23 fir.

8~ 8 & R 25 0 10000101 00111001100000000000000, T 74> 20 7] 5 3] 0100 0010 1001
1100 1100 0000 0000 0000 8175 dEHlRY 429CC000,

XAFFESUTEM R, BoAT3EH1%k 78.375 B/ sy 0.375 7 i 2 o Bk fns 3.
REBHIBFHARXLABSFRR, BERH A THBU NSRRI F R — AR /N
ey, —FEELIMENERFELIRAH.
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B2, @i TESEALHE 6 S8k IEEE Ry B X

D 7 EEB R LAk 0 NIFRES, 1 Fmis.

2) FZ#HHRFRIEF S8

3) ATHBIRAIDEIERR RS, 0 Gy fX 2%, Hp, f=1. BAEREE 0 B3t
H 24 i/

4) 3% e i BIRME 127, BRMFIA HEIFROR, SRR 8 (IR ERISR O
RiE 127, BRFHEBHEBRERFSEO.

5) £ £ £ FERAV/ BB RIF B BT 23 L. B £, GERR 1) RILAAMEH.

ECHRIESRFEIRR, §7HIEM REALL 774 4 FHNFEMZR, "TRRMAL—
AERMEFRE. Bin:

numberl REAL4 78.375

TEFIRIMF TP G R

00000000 429%CC000 numberl REAL4 78.375

80x86 BT {f P4 — Fhi A& R 64 iy IEEE U k.. TH5RNEERSREL, R
i RECRLL 1023 fEShIR{E, BfER 11 ARAEGE, /NG T8 52 ik fEfik. Lo o
KXA:

—78.375,, = —1.001110011 X 2°

PEEArR 1, #8804 6 + 1023 = 1029 = 100 0000 0101, /[NBr k4> % 00111001100---0 3t 52 47,
ARES REA 0. XENAHEER - HFRIE, HEFoEN 1100 0000 0101 0011
1001 1000 0000---0000, & &7 H% C053980000000000,

HCHESEFNEIER, 5 RMEEN REALS A[> 4 8 FHFFAESE, T ARMEIL—
ABURE BETF RE. Bildn:

number2  REAL8  — 78.375
BRI ERNERE:
00000004 number2  REALS  — 78.375

C053980000000000

R AZIERK, FLAELARITHT BN,

80x86 Jr £ FISH =FHF AR 80 ALy RICM. EHRLATT ST, BEMARERN
16 383 |y 15 fu4a %k, /MRS 2 64 A1 . 5 BIREMAIUE R NAFHNRZ TRRHAA 1.
HkER 78.375 YEAHIF

78.375,, = 1.001110011 X 2°
FEEfrR 0, #5500 6 + 16 383 = 16 389 = 100 0000 0000 0101, /N5y >4 100111001100--+0
364 ik, TR EMMOEAE. XENFHAE AR 10 F1 K, EFoHN
0100 0000 0000 0101 1001 1100 1100 0000---0000, & &1kl 40059CC 0000000000000

ECRESRFEEER, f7%iED REALLO A4 10 FHHIFREESE, "TRRMML
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— A RBEBEE R Bilan:
number3 REAL1O 78.375

FEFIRSCH A= RIS R A

0000000C number3 REAL1QO 78.375
40059CC0000000000000

HAZERRRK, BLLBLAFRITHE R ER.

EEEVR AR ERREREH EFNMENE T SRR —FrI R bik. FRHREET
REBAER, BB ARER FF (8 4z, &8~ 1), A 127, = 7F,, HEHEHEAEAER
FF~7F = 80, = 128, S RMI/MEEEs £ LU, EEATF 10,0, = 2,,.
XU B RIS R S BOE LT 2 K 3.40X 10, KRB ARESE/ MAMITEGE
%3,

BIGER 24 fL/NEERsy, BIFFRAOL 1, I bAERERY 23 6. B4 2% =16 777 216, EFLA,
PR BRSNS RS 7 R it E LS. B 71 BET =T
REANERRE.

5K SAr¥ B M ECIBKE e/ ME A BEHURS B
MG 32 8 23 3.40%10%® 1.18x 10738 7 fir
BIGE 64 11 52 179x10°% 2231073 15 fir
¥R 80 15 64 1.18% 102 337x 1074 19 fir

H7-1 FEAiE

LRI XA ERPIZORE, B SRS IC SR RO LL | F/NBUS TR, X
RBHHE NG, BA, 0 FREEMMLER. FIAMARRE 0 ORI TRIR 40, RTHE 1
fiR 1, JREAIGIELE 0 Fom —0. IEEE Brifefi Intel 540 iR 4R 48 T Kb IERUL I FHOFToik
IEEE frMELER LT + ooy — oI NaN (JESF) MIFIRik, NaN#A7E it LSRR A%
FRORMER -

B, HARFANSEMRERAAENTABRET, TREXHH, ML 32, 64, 80
MR REXR RN AR . 2 TEB8, WBIF R 73375, AREIS FEEER
wFoR, BRIEBUEARK. WLAERMBE RO FHALDIS MM . XL L, 0.0 FHEfKdE
WE, BEERFORASERERE. W, M TERERIORALS, mEeiete
L 0.0, LR R IMERIEREGE . BEMBEMRK, WAZKESHEENTAEIENE
AR MER K.

#3371

(EF M BT R BORR T THENE /M.
1. 1755 2. 125
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3. —11.75 4. 455
5. 0.09375 6. —0.0078125

7. 3160.0 8. —31.0

{8 FARURE BT S ORF R THINE— .

9. 1755 10. —1.25

1. -11.75 12. 455

13. 0.09375 14. —0.0078125

15. 3160.0 16. -31.0

Ry REFRFA T ENE—N .

17. 1755 18. —1.25

19. —11.75 20. 455

21. 0.09375 22. —0.0078125

23. 3160.0 24. 310
HETEE— R RO R RIEL

25. C26A0000 26. C26A0000
HETEE MR ETF RBTRRK TR

27. 407A44570A3D70A4 28.  BFA4000000000000

HHTES M RSEBE AT R+ HIE

29. 4008FA00000000000000 30. BFFEA000000000000000

31. BEEA 118X 107°° A3 5B MY 8RS BEFR OB REZ R HUSE IU Be/ME

32. BAEA 1.79 X 10°" 233 WU BT B BT RER R UL K (R .

33. Y4B 2.23 X 107 5@ AU 00N B 1 R SO RE RN AL 1B/ VA

34. 38R 1.18 X 10° @MY R L BIF A BT RER RAUE LIS K.

35. 580 3.37 X 107 B @MY R L BTE MBI REFRORIIE U5/ ME .

36. ULRATURS BETE RO RERR Bt R KB 15 ARyl

37. LB PR SEHIF ROBRER BRI SRR KR 19 ArRYTE .

38. KEHHREHA/ MRS A e @ R HDREFFOR. BRAE x £ 03 1 ZEM+3EH%.
—FRE n L HEGIREOS R ER MU E 27 RET R BEx I, =1, 2, -, n.
ARAREWIAR R AR ST 1 IR x thig 3k 27, BMARRAIAIERN 0. ¥ RXFEAE R LH
R RE.

7.2 80x86 ZFH{EE&

Intel 80x86 {HALEEBEHITFE iz By (Floating-Point Unit, FPU) JL3PMr FHMER. ©F
HORAEHFFE, T2 TEEGEPEAT 80x86 F1F28. g4 mtiTReii®
risH, BfREENMEREECE, URIBERECREZENERERE, ERXAILIES
fils 2% 2Bl 53 TR R AMR MRS, DTUTED LR 28 2 iml 5538 B s BCD #iedk. Uk AE
KB R R TSN, UM A, R, YNERTE AR SR8 at,
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ELAFEHR RS S BCD #1E4 .

FPU £ 8 MEIRHFHFEH, BIFFEHE 80 k. ¥ REBMIF SR FRFREBEX
BRFSTORT . SEFFEEF LRIEERARE—RN, Blm: RER 1d GZAR
A HEEH— T BENFREECRBF AR, BAEBERRNERTURNFFS, 8
FFREFEARTI, RN HMFFS KR THE. R, FLRLSRTKRNZ THHEFE, RHibixd
WHAR— N ERHIHERR .

BNFREFFSENLTRYHA.

- ST, %I, HFRH ST(0).

« ST(1), {UETHRINZ TRIFRFS.

*+ ST@2), J&aT ST() ZTHIFH.

» ST(3), ST(4), ST(5) %1 ST(6), EE[R k.

© ST(7), RBETHRIKKIFHAFRE.

BRT 8 MR F AR, FRSEBTEA LA 16 (IAviEhlFFE . —ERESPRAA
B LR A RIE, 4 TibE TR AR IER 80x86 4 RREIT RAHBIEL, VUM XL
EITRA . FPU MRS SAMIRE, LIRS AIRE.

EXEF RG22, LAER, B—NEAWCTRETEF IV, EMIETARLSH
BYBBAKEHET . REROFRIRSERTRIT ST, K RIERFERAEH—MEAR
HEBRFEET . FRRBEASTRE-TEAFFE (WWEAX) M—MEAREHER ZAE
BEIR, BEXRBIHMIER, LHER— S RTHTIER (BR, B4FEBRES
REBHFREBAFER AX).

FRIECBARARE, FHESHBERHEK. B 7-2 51 TixEBiH. ABRE%
B RE A IR IED.

BhiLTF B e H

fid e (B0 i8S P RISK AR,

fild 58 CE¥D TR TRIRBHRIT AR, AR
fbld 5% (BCD) TEf & HRY BCD $RI72sil, HAK
f1d st(num) FATTEAATAL

fldl &) 1.0 Atk

fldz &) 0.0 Atk

fldpi x> n(pi) A

fld12e (> log,(e) Atk

fidl2t () log,(10) Af%

fldlg2 &) log,4(2) Atk

fld1n2 &) log (2) A%

B 72 FREBEAES
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THEEFHETARSZMALIEN. BEFRESFFENBRATNT:

1.0 | ST

2.0 | ST(1)

3.0 | ST(2)

ST(3)

ST(4)

ST(5)

ST(6)

ST(7)

Hehp(E A HismlERoR, AR IEEE R, mRBIERAE .

fpValue REAL4 10.0
intValue DWORD 20

A2 L g5, fpValue ff9{H 4§ f 41200000, H. intValue (9 {& 3% 00000014, #n R $h 17454 fld
fpvalue, FHFEHERRIRE:

10.0| ST

1.0 | ST(1)

2.0 | ST(2)

3.0 | ST(3)

ST(4)

ST(5)

ST(6)

ST(7)

BARMMBER T ANFERMUE. ETXEE, mRITHS 04 st (2), FHEHREK
R
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20| ST

10.0( ST(1)

1.0 | ST(2)

2.0 | ST(3)

3.0 | ST@

ST(5)

ST(6)

ST(7)

HEB—#E, STQ) M{E 2.0 CRELAKTR, BAKA Hk. ETXEME, BeRERTES
fild intValue., FHFRERAFTAEHEL:

200]| ST

20| sT(1)

10.0| ST(2)

1.0 | ST(3)

2.0 | ST(4)

3.0 | ST(®)

ST(6)

ST(7)

iX B 32 frA%k 00000014 gkt 80 (A RIF MBS . — M BUBERLAREFK. W
FREMFK, FHROEYTRIERER LY.

BjE, mRBIRFHATHS fidz 0 fldpi, FHSRFEE.
HARMZRIECH, RHEREAK, RIEBGOENR, SCRRBEE. 14 finit fE4
LI ARETE, FHEE 8 A HHEBNAS. BWNERDITHRES EARSATHBRFAES
THEHED: '

finit ; initialize the math coprocessor

EAFBOHAERBIFFERS, BFFTREFEHEANATEF OB, HEEREXA
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g R ESE P LA T S AR A AR

AL BT

0e | T

200 2T

20 ST

100 &

(RN B

Fo| =

a0 | s5TIT

MM LA Winidhy o fRERTF M=, @ T3 b, TR R iR R T RS T
P RIORYThrEE R T R . RS

Ewa Ledl 2
Farne [ H

Tpvwslee Fratd T

ioLl¥alus  LeteE: 20

LRD UL A bR IR T Es T )
R [ TH PR VHRASE 3 T o L T R iR 8
o DALt EL FAuddom 1 obAx

AMAGAALTS 1200 Jule « bbbl
REL LT IR st b [T e o Pl
el 1T TTRIR I S TUTT 1] L8 /8 ] o
30 1] T ART R B HELE T THTL [ R e oy

"'ir_l

NN O SPromeenr, &
RUBLLL  alatl
Finl,

e e e e e SR | e BT g, o o e R T

T3 Windhg B W oG B RS R

M 74 R T REPE RS, BT FT B Tk A i B 3 o ol IR R T
PR SR SRR AT AT, ERHRS THY -RRMEE R AT S UM, B— SR ST
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e BRI, B ST NHFSBRPBUHI K.

wew  wes  ww
" fee Stm) S ) ST EYE R STomm) AR, 5 SToum) ME2S0E

fstp st(num) H &I ST BUfa & ST(mum) BIRZ, ST A& Ak

£st RS (R S STREERAERBORY, RATEW

£stp FHE KBD ST IOEAR TS0, ST N

fist HHE BED N ST RERREN, FALNS

fistp THE (BE0 SR STIRRAEN, FAFMES, STHOELE

fbstp HER (BCD) R &I ST H4£H sk BCD, TEATAfESE, ST AYEH&

B 74 FRESETEMES
BEOIRBX RS MARER. REHRS

intvalue DWORD ?

FEBUR B AT WD AL R B AR NN

10.0] ST

20.0| ST(1)

30.0| ST(2)

40.0| ST(3)

ST(4)

ST(5)

ST(6)

ST(7)

TEERB/RTIES fist intValue BAT/EHIHEARER, TEAEBR TS fistp intValue
BATERIEARIEOL. fEXFAMEILT, intValue H1FI{EERR 0000000A, 3XAIF A% 10.0 BN F
K ZHEHIMOR B RERR.

HEMBRERRFAFHERN, HERBEME X%, BEENTH, BASERERNN
BA:

TEERRTHIT £st st (2) FRBERAZE, TEARR THIT £stp st (2) SRR,
EE-FERT, ZHH ST CLREESTQ) F, EEMBRT, EHSTE, RFESTH.
NI .
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fist#HE4WITE  L[istpHEIGRE
10.0] st 20.0} sT
20.0| sT(1) 30.0| sT(1)
30.0| sT(2) 40.0{ sT(2)
40.0| sT(3) ST(3)
ST(4) ST(4)
ST(5) ST(5)
ST(6) ST(6)
ST (7) ST(7)
10| ST
2.0 | ST(1)
3.0 | ST(2)
40 | ST(3)
ST(4)
ST(5)
ST(6)
ST(7)

fst #BAWMITE

1.0

20

1.0

40

ST

ST(1)
ST(2)
ST(3)
ST(4)
ST(5)
ST(6)

ST(7)

fstp, BLMITRHE

20

1.0

40

ST

ST(1)
ST(2)
ST(3)
ST(4)
ST(5)
ST(6)

ST(7)
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BT LEFFIHEIBARFEE LS 25, FRBRABLHE—% txch 54, ATE5HBHTA
HHEEXH STHRNE . REERIER, B4
fxch ; exchange ST and ST(1)
R BARTA ST(L) FIAE .
MR — RIS, Flk:
fxch st(3) ; exchange ST and ST (3)
P2t ST Fis E R HINE .

B 7-5 XE SRS EATHY . X B BRI B ST RN ANB H bS5,
BE—FFSTONEINE ST tb, BIEMES R~ KB ST+, EBHEHSHH—1
RRYOME ST i FERRTIABME S - HFHEHE, 84 faddp WEMRTIRE, Xk
P RIEBERE T .

BhiaHF BUERK EH

fadd (£ ST #0 ST(1) 4k, HHRE-EMNin, FARKk

fadd st(mum), st H® ST(num) 1 ST WaFn, FFAFEH: ST(wm)

fadd st,st(num) H3 ST #n ST(rum) H9F0, ¢ A0k ST

fadd FhEE (B0 HH ST fnfefs a8 b lfiofu, AT ST

fiadd riEsE (BED) B ST ffefg a8 h B Fr, FRIFkE R ST

faddp St(num), st T3 ST(num) 1 ST fofn, H-FFIEE#: ST(um), ST H4E

B 7-5 FREm%ES
HHIRBE RS R AN TSR, RS RRas TENIER:

fpvalue REAL4 5.0
intValue DWORD 1

HFAFFafitas:

10.0} ST

20.0] ST(1)

30.0] ST(2)

40.0| ST(®)

ST(4)

ST(5)

ST(6)

ST(7)
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e
fadd st,st (3)

WirzhE, HRBNEA:

650.0| ST

20.0] ST(1)

30.01 ST(2)

400| sTE@)

ST(4)

ST(5)

ST(6)

ST(7)

FERER b, T TERKES

fadd fpvalue
fladd intvalue

WITZiE, HRANER:

56.0| ST
20.0| ST(1)
30.0( ST
40.0| ST(3)
ST(4)
ST(5)
ST(6)
ST(7)

B, mRES

faddp st (2) , st

HWPAT, EARRINERR:
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200] ST

86.0| ST(1)

400} ST(2)

ST(3)

ST(4)

ST(5)

ST(6)

ST(7)

& 7-6 X MBI A TS . 37 6 M54 SHMAMRESRBM. ETRN6ANHELSE
A hE—HN, RTRERZUMRIEFRE. XMHEREFLSELE, EABLEE
R AT R o -

BHIEHF BRI R

fsub &P ST #1 ST(1) 4%, T+ ST(1)-ST MIZH ARk

fsub st(num), st HE ST(num)—ST f92, HRAEEH ST(hum)

fsub st,st(num) HH ST-ST(num) )2, HFZEEH ST

fsub % LD T ST— 7rffis i sk M2, FF Mz ST

fisub s (CB5D T ST— 7Effs h B a2, FHMERM ST

fsubp st(num),st THE ST(num)—ST {32, HRAZEFHHE ST(rum), ST Hik
fsubr &) ST 0 ST(1) H44%, HHE ST-ST() BIEHAK

fsubr st(num),st HH ST-ST(num) Hy32, H I8 ST(rum)

fsubr st,st(rnum) HE& ST(num)—ST 925, H-AEHH ST

fsubr iR CEED HEFMR RN —STH2E, HHEHH ST

fisubr FHESR (GBSO RSB ST A3, HMERH ST

fsubpr st(num),st W8 ST-ST(mum) W2, HFHZEEH ST(hum), ST Hi%

B 7-6 FREMSES
THEEGIRREIX LEBIEIE SR LOARR, REFAFFERHERANEN:
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15.01 ST

25.0| ST(1)

35.0| ST(2)

450 ST(3)

55.0| ST(4)

ST(5)

ST(6)

ST(7)

THEHFRAEZHITIES fsub st, st (3) Fl fsubr st, st (3) ZJFHIER.

fsub st, st (3JHESPUT/E  fsubr st, st (3)EHUTE
-30.0] ST 30.0| ST
25.0| ST(1) 25.0| ST(1)
35.0( ST(2) 35.0( ST(2)
450| ST(3) 450| ST@)
56.0( ST(4) 55.0{ ST(4)
ST(5) ST(5)
ST(6) ST(6)
ST(7) ST(7)

Bl 7-7 Fnl 7-8 sy BB T L MBREEIR A . R4 EE 7-5 ik 4 AR RS

Bhic ¥ BRI (x|

frul (k> ST #0 ST(1) ik, HREEMNYRRIEAR

frul st(mum),st HH ST(rum) 1 ST $1%IR, HARFER ST(um)
fmul st,st(num) T8 ST %0 ST(num) W, HHFMEEH ST

fmul FHES (T8 HH ST MR h e MAyRM, HARREN ST
fimul S (BE) HH ST S P REMRR, HFHKREE ST
fmulp st(num),st HH ST(num) F1 ST IFeH, HFA RIS ST(hum), ST L

B 7-7 RRBREES
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. BSR4 5E 7-6 A4S R A HRH#K.

BhiCAF B®RIES EH

fdiv B ST #1ST(Q1) thek, T+ ST(1)/ST HIRFHAK

fdiv st(num),st HE ST(num)/ST B, H AR ST(num)

fdiv st,st(num) 8 ST/ST(num) RIFS, IR EH: ST

fdiv FRES (8D W ST/ #5285 b so M Aom, FRImEH: ST

fidiv i (BED HWEH ST/ 538 PR, HAREH ST

fdivp st(num),st & ST(num)/ST BI85, HHAREH ST(um), ST Hik
fdivr &) ST #1 ST(1) 4k, HHH ST/ST(1) RIBFH A Mk

fdivr st(num),st U ST/ST(rum) HIE, F AR ST(num)

fdivr $t,5t(num) T ST(mum) /ST (I, HARE#H ST

fdivr FhEE (B TR P /ST WY, AR ST

fidivr riEs (B8RO HEFE S8 /ST MRy, AR ST

fdivpr st(num),st HH ST/ST(num) #98, FFBEH ST(num), ST Hik

B 7-8 FRRRERS

B 79 AT 4 XM MR RRES, ATHE=AEK. WEREFHEK, £465:4%
HBXENE .

BhICHF BRIE EH
fabs (£ ST:=[ST| (#E¥HE)
fchs &) ST:=—[ST| (FHR %0
frndint (x> Xt ST Hu i
fsqrt k> H ST By 5 R &R ST INA

B 7-9 FEAnESEE A BE 4

FRIEESRELBRTITE ST 5E " RESMNELSES, XEIRLSEE 7-10 H5H,
ME—T, BFREERAE—HRARETFTH 16 (iFHIFFEE. HEHRSTUNRSFHE 14,
10 #0 8 fEMIE; X “RFRD” HIALS BIFRH C3. C2 F1CO. BNV E RARYE T H A&

TIRE -
iR C3 Cc2 Co
ST> #1E% 0 0 0
ST< ¥R 1ES 0 0 1
ST= 1% 1 0 0

BINER —FARER AN RIER AL, R K —MBIERR [EEE RRHEBSARE R L
—AHE (NaN) B, M2, XFERRESHI. W, X =6 K407 EHIRED <17,
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Bid ¥ BRIEK il
fcom &) EER ST %1 ST(D)
fcom st(raum) b3 ST #0 ST(num)
fcom i (8D LR ST FofF i 85 Ay Se B $
ficom R (RO ERAE ST Ff7fif 88 B R B
ftst & be#e ST #0 0.0
fcomp & LEE: ST #1 STQ1), #AFHiR
fcomp st(num) LEEE ST 1 ST(num), #/5HIH
fcomp TS (G800 FLER ST fn frfig s PSR B, ARFHIK
ficomp FiER (B0 PRER ST f s h RIS, ARG
fcompp &) LR ST 1 ST(1), #AfS kMR

L/ 80x86 154 (0 test $54) MRREFH A 2/, REFLRAEHEFEBHE AX

B 7-10 {ZAkkigsd

IRECBRBIENBNRN TRERFHIER, FRbikBREFTHOIREMARE RN,
£ 80x86 /1, SRUFHBHLESHIREFFRIRLL, MARTABZEZFARET. Kit,

FhrEd. FREERARARESTURREMREY, B 71 Ef#HTTRE, HFIHT

ik frig B dlri4E4.
80x86 I R AR M EH BB R IATIRS, HHt, EXLHAT, ALRESHEE

B/, ABARIFRIF TS,

Bric#F BIEH A

fstsw frfig s ERREFFRATHRET
fstsw AX FHREFFESE AX
fstow e T R TR FRATHRET
fldew ik 2s RS TRERFEESR

%372

B 7-11 FPU REFFHEHIFHI Vil

LRE— A BRFOEERNENT:

fpvalue REAL4 0.
intvalue DWORD 6



tEER 157

HXRRBERA ST, BFCRABKENNEE. ZREFHFSRRATNT:

9.0 | ST

12.0] ST(1)

23.0] ST(2)

24.0| ST@)

35.0] ST(4)

ST(5)

ST(6)

ST(7)

RiZ X EHEAE THI RIS PITZ AR IERS . T EL TFHELSMEHIHITH, THEE
RS SHBIT, WAELSFHIITHIFE. HH HHATTIR4STE, fpValue Fil intValue FITE 5
REFEHARMINE.

a. fld st (2) b. fid fpvalue
c. fild intvalue d. fldpi

e fst st (4) f. fstp st(4)

g. fst fpvalue h. fistp intvalue
i. fxch st(3) j- fada

k. fadd st(3), st . fada st, st(3)
m. faddp st(3},st n. fsub fpvalue
0. fisub intValue p. fisubr intvalue
q. fsubp st(3), st r. fmul st, st(4)
s. frul t. fmul fpvalue
u. fdiv v. fdivr

w. fidiv intvalue X. fdivp st (2), st
y. fchs z. fsqrt

2. RIREBFBERNENT:

fpvalue REAL4 1.5
intvalue DWORD 9

HRROBERNST, BFERABLENNEE. REZEANSFRERANENT:
fRiRX EHIEE THZELSIITZ MR ERN. BH TR RTERETRES C3.
C2 1 CO IR %,



158 £7%

90| ST

12.0] ST(1)

23.0| ST(2)

24.0] ST(3)

35.0| ST(4)

ST(5)

ST(6)

ST(7)

a. fcom b. fcom st(3)
c. fcom fpvalue d. ficom intvalue

X THERIRAHES, BHHITZEHRIAE.

e. fcomp f. fcompp

7.3 EFRBEESHE

AHLEH=" AR ARSHEENGF. B 1THFEFRTERNMCESMWESR, &
ZABIF R K ASCI i AR T RIS B2 S BR BT B, ME=/6lFRLHFA
$3) ASCH FEE# )it 2.

T-12 5| TE—ABlF. valuel Fl value2 BiZ M AH{E. finit R4 WR FPU FHEBH
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value := 0.0;
divisor := 1.0;
point := false;
minus := false;

point at first character of source string;
if source character = *-
then
minus ;= true;
point at next character of source string;
end if;

while (source character is a digit or a decimal point) loop
if source character ="."
then
point := true;
else
convert ASCII digit to 2's complement digit;
value := 10*value + float(digit);
if point
then
multiply divisor by 10;
end if;
end if;
point at next character of source string;
end while;

value := value/divisor;

if minus
then

value := - value;
end if;

B 7-14 ASCH HEEZ 5 iEinE L

BEH—A NEAR32 dBRELIH. ZdBE 425, WrFEithil, BEEFAERE
ST . AR BIREMAEEHIEENER, LR EE M SH TN A RIS T TH
2%, @715 2% BHA,

ASCII RO B2 S B Bk ML BLanE 7-15 Bios. Hh value (/0 ST, divisor f ] ST(1).
HREE—NEERB Y, AT Bk divisor, divisor T ST, 1 value fEF T ST(1). A
REGJE, 54
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7

7

’

PUBLIC

; ASCII-to-floating-point code

author: R. Detmer
revised: 8/2005
.386
.MODEL FLAT

.STACK 4096 ;
.DATA
source BYTE »-78.375", 0
result REAL4 ?
.CODE
_start:
lea eax, source
push eax
call atof

fstp result
INVOKE ExitProcess, 0
start

atof PROC NEAR32

ExitProcess PROTO NEAR32 stdcall, dwExitCode:DWORD
reserve 4096-byte stack

address parameter
push parameter

atof (source)

get result from FPU

convert ASCII string to floating point number

Parameter passed on the stack: address of ASCII source string
After an optional leading minus sign, only digits 0-9 and a decimal
point are accepted — the scan terminates with any other character.

The floating point value is returned in ST.

Other FP registers, integer registers, and flags are unchanged.

Local variables are stored on the stack:

0 for false
0 for false

establish stack frame

stack space for local variables
save registers

ten (EBP-4] — always 10.0 after initial code
point [EBP-8] - Boolean, -1 for true,
minus {EBP-12] — Boolean, -1 for true,
digit [EBP-16) — next digit as an integer
push ebp H
mov ebp, esp
sub esp, 16 H
push eax ;
push esi
pushfd H

mov DWORD PTR [ebp-4], 10

flda1

fldz

mov DWORD PTR [ebp-8], 0
mov DWORD PTR ([ebp-121, 0
mov esi, [ebp+8]

cmp BYTE PTR [esi), ‘-*
jne endifMinus

mov DWORD PTR {ebp-12), -1
inc esi

’

save flags

ten := 10
divisor := 1.0
; value := 0.0
point := false
minus := false

address of first source character

leading minus sign?

skip if not

minus := true

point at next source character

Bl 7-15 ASCI FAEE S i e
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endifMinus:
whileOK: mov al, [esi] ; get next character
cop  al, ‘. ; decimal point?
jne endifPoint ; skip if not
mov DWORD PTR [ebp-81, -1 ; point := true
jmp nextChar
endifPoint:
cmp al, ‘0’ ; character a digit?
il endwhileOK ; exit if lower than ‘0’
cmp al, 9’
jg endwhileOK ; exit if higher than ‘9°
and eax, 0000000fh ; convert ASCII to integer value
mov DWORD PTR [ebp-16], eax ; put integer in memory
fimul DWORD PTR [ebp-41} ; value := value * 10
fiadd DWORD PTR [ebp-16]} ; value := value + digit
cmp DWORD PTR [ebp-8], -1 ; already found a decimal point?
jne endifDec ; skip if not
fxch ; put divisor in ST and value in ST(1)
fimul DWORD PTR [ebp-4] ; divisor := divisor * 10
fxch ; value to ST; divisor back to ST(1l)
endifDec:
nextChar: inc esi ; point at next source character
jmp whileQK
endwhileCK:
fdivr ; value := value / divisor
cmp DWORD PTR [ebp-12]1, -1 ; was there a minus sign?
jne endifNeg
fchs ; value := -value
endifNeg:
popfd ; restore flags
pop esi ; restore registers
pop eax
mov esp, ebp
pop ebp
ret 4 ; return, removing parameter
atof ENDP
END
B 7-15 (&%)
fldl ; divisor := 1.0
fldz ; value := 0.0

R3HX A2 RHEAT AL, R divisor FI{E 1.0 &7E ST(1) p& R, HATEIS fidz Tk
ARRHT

KB R HARFERIRVIFERAL F. EF—RAOR, ZRBRGEHAN
£/ [ebp-x], THMLERBRIESIIR/NZER.

&it
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value ;= 10*value + floatidigity;
o iR s e R 3 i T
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Lok oVa s Lo TG ofhisdieon DacL Toe 5T
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MEL ST by BIERRA T LAY,

BfE, %EEAREERAESEERE “EitiE” NER. ZdBER—A 125Kk

ASCH RO =7 s, Ak
- —ARBHRSRER

. -—'Aﬁ—}

o A NEUR

S e

« FHE

- IMEEWE

- WA EE
RAFRFEF TN THFEAR SIS, flan, M THEE/h e 1458798, %R E#H CESH
FIFER b1.458880E+02. HH, b EZEHK. R, XA ASCHLFHFHAEIUE EANSIE.

B 7-17 /TR “TRA%KS ASCHIBHER” WRFRD., BEBMASERNSTERE,
FERIAFHEEREBE, THMERMXETTF, KERIHEUREKRLL 10, EEHEXT
T 1.0 H/ANT 10.0 Aik. B @iEE/NF 1.0, BoBHAEARESE, RENKEERS%D
Bikb 10 IHURTE. S TIEERETRAT 100, LS8 HREEE, RENKERE
HinBkh 10 NEKRE.

B R EE RBoRA ST, 1.0 f110.0 22 jE @18 8@ iE fm 0.000005 /5704 FABFH),
IR/ REIIE 6 AR 5 B 5 K, BRtAERBLH CRRTFE R, ML R TS TR
AF 100, ik, AB2GXMEREERLL 10, #H%m 1.

HFRTFET 1L.OH/NT 10.0 798, E/NBUSRDEHEN, RB—8%. KX irgsim

point at first destination byte;

if value 20
then
put blank in destination string;
else
put minus in destination string;
value := -value;
end if;
point at next destination byte;

exponent := 0;
ifvalue =0
then
if value > 10
then
until value < 10 loop
divide value by 10;
add 1 to exponent;
end until;

& 7-17 {255 ASCI BRI B L
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else
while value < 1 loop
multiply value by 10;
subtract 1 from exponent;
end while;
end if;
end if;

add 0.000005 to value; { for rounding}
if value > 10
then
divide value by 10;
add 1 to exponent;
end if;
digit := int(value); { truncate to integer}
convert digit to ASCIl and store in destination string;
point at next destination byte;
store “.” in destination string;
point at next destination byte;

fori:=1to5 loop
value := 10 * (value - float(digit));
digit := int(value);
convert digit to ASCH and store in destination string;
point at next destination byte;

end for;

store £ in destination string;

point at next destination byte;

if exponent =0

then
put + in destination string;

else
put - in destination string;
exponent := -exponent;

end if;

point at next destination byte;

convert exponent to two decimal digits;
convert two decimal digits of exponent to ASCI;
store characters of exponent in destination string;

®/7-17 (&)
MR REBRFRE. REHERIERES 2R EEEEy, B 10 LR TR/
By, BRFRAEREES, XNEERE, HIBRRERE/NMUSEHNRMES.
f£ ASCH S0 FF B /NGRSy =t 2 J5, R FRE, #EEANMERERD, LIRS,
R L AIER TR BN IEEE IDB v TUAZR R KB 2%, /T 10%,
& 7-18 2 K Hd 2 froa (iR IHRED, HA —MEENMABDESF . SREESEHI SN,
BN EEEEH VIR SO B 75 dB A b ik .
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; floating point to ASCII code

, author: R. Detmer

; revised: 8/2005%

.386

.MODEL FLAT

ExitProcess PROTO NEAR32 stdcall, dwExitCode:DWORD

.STACK 4096 ; reserve 4096-byte stack

.DATA : reserve storage for data

source REAL4 145.8798

result BYTE 12 DUP (?)

.CODE

_start:
push source ; parameter 1, floating point value
lea eax, result ; parameter 2, address of result

push eax
call ftoa ; ftoa(source, result)
INVOKE ExitProcess, 0

PUBLIC _start

; procedure ftoa(source, result)

; convert floating point number to ASCII string

; Parameters passed on the stack:

H (1) 32-bat floating point value

; (2) address of ASCII destination string

ASCII straing waith format [blank/~1d.dddddE([+/-]1dd 1is generated.
, (The straing 1s always 12 characters long )

C3 EQU 0100000000000000b
C2 EQU 0000010000000000b
CO EQU 0000000100000000b

.DATA

value REAL4 7

ten REAL4 10.0

one REAL4 1.0
round REAL4 0.000005
digit DWORD *?

9

exponent DWORD
controlwd WORD
byteTen BYTE 10

2

.CODE
ftoa PROC NEAR32
push ebp ; establash stack frame
mov ebp, esp
push eax ; save registers
push ebx

B 7-18 ftoa sE BRFANMIA Iz
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push ecx
push edi
pushfd

fstew controlwd
push controlWd

fldecw controlWd
mov edi, [ebp+8]
mov eax, [ebp+12]
mov exponent, 0
mov value, eax

fld wvalue
frst
fstsw ax

and ax, CO
jnz elseNeg

; get control word
; save control word

or controlwd, 0000110000000000b

; set control to chop

; destination string address
;i value to convert

; exponent := 0

; value to ST via memory

; value >= 0?
; status word to AX
; check CO

; skip if set (value negative)

mov BYTE PTR {[edi], ‘ ’ ; blank for positive
jmp endifNeg
elseNeg: mov BYTE PTR {edi], ‘-‘ ; minus for negative
fchs ; make number positive
endifNeg:
inc edi ; point at next destination byte
mov exponent, 0 ; exponent := 0
ftst ;i value = 0?
fstsw ax ; status word to AX
and ax, C3 ; check C3
jne endifZero ; skip if zero
fcom ten ; value > 107
fstsw ax ; status word to AX
and ax, C3 or C2 or CO ; check for all C3 = C2 = CO =
jnz elseless ; skip if value not » 10
untilless:
fdiv ten ; value := value/10
inc exponent ; add 1 to exponent
fcom ten ; value < 10
fstsw ax ; status word to AX
and ax, CO ; check CO
jnz untilLess ; continue until value < 10
jmp endifBigger ; exit if
elselLess:
whileLess:
fcom one ; value < 1
fstsw ax ; status word to AX
and ax, CO ; check CO
jz endwhileLess ; exit if not less
fmul ten ; value := 10*value
dec exponent ; subtract 1 from exponent
jmp whileLess ; continue while value < 1
endwhileLess:
endifBigger:
endifZero:

0

& 7-18 (&)
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fadd round ; add rounding value
fcom ten ; value > 102
fstsw ax ; status word to AX
and ax, C3 or C2or CO ; C3 =C2 =C0 = 0? (value > 10?)
jnz endifOver ; skip if not
fdiv ten ; value := value/10
inc exponent ; add 1 to exponent

endifQOver:

fist
mov
or
mov
inc
mov
inc

nmov

; at this point 1.0 <= value <

10.
digit H
ebx, digit ;
ebx, 30h H
BYTE PTR [edi], bl

edi

BYTE PTR (edi], ‘.

edi

ecx, 5

forDigit: fisub digit

0
store integer part
copy integer to EBX
convert digit to character
; store character in destination
point at next destination byte
‘ ; decimal point
point at next destination byte

count of remaining digits
subtract integer part

fmul ten ; multiply by 10

fist digit ; store integer part

mov ebx, digit ; copy integer to BX

or ebx, 30h ; convert digit to character

mov BYTE PTR [edi], bl ; store character in destination

inc edi ; point at next destination byte

loop forDigit ; repeat 5 times

mov BYTE PTR [edi], ‘E’ ; exponent indicator

inc edi ; point at next destination byte

mov eax, exponent ; get exponent

cmp  eax, 0 ; exponent »>= 0 ?

jnge NegExp

mov BYTE PTR [edil, ‘+’ ; non-negative exponent

jmp endifNegExp
NegExp: mov  BYTE PTR [edi], '-~‘ ; negative exponent

neg ax ; change exponent to positive
endifNegExp:

inc edi ; point at next destination byte

div byteTen ; convert exponent to 2 digits

or eax, 3030h ; convert both digits to ASCII

mov BYTE PTR [edi+l], ah ; store characters in destination

mov BYTE PTR [edi], al

pop controlWd ; restore control word

fldcw controlWd

popfd ; restore flags

pop edi ; restore registers

pop ecx

pop ebx

pop eax

pop ebp

ret 8 ; return, removing parameters
ftoa ENDP

END

B 7-18 (80
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ERA R AT RS R A TFRAR . C3. C2 F1 CO BI04y BITES 14, 10 %01 8 £,
FHAME “17. T 16 ey = Hl%E, S50 EQU AMMEMAFS ARE. ZEB0EH
CHBIER, BdREs, INMEBREMREDZFIERNRERERE &, Xhik—
FRIEHAR P R R .

C3 EQU 0100000000000000b

C2 EQU 0000010000000000b

C0O EQU 0000000100000000b

EEHRNERFBIENRE, FPUBHIFHSEHZEFMSSES, HEiLE#k. X8, E3R
LRE, ChedkE, BHIFNE 10, 11 ATEHINSHEA. #TRNBKEBESHENRA
11, XBE, H—AFABTFABREMEN, ZBERNNESISEE.

fstew controlWd ; get control word
push controlWd ; save control word
or controlWd, 0000110000000000b

fldcw controlwd ; set control to chop

Kifsrid BARG A ERLIIL, RAESEMR Al HEARNREZAEREE &
BEA. BB

ftst ; value >= 0?

fstsw ax ; status word to AX

and ax, CO ; check CO

jnz elseNeg ; skip if set (value negative)

ftst #54A L value 5 0.0 9{E, HIRBREFFHBREL. hHTHRX LA, KREFHEH
# AX. RAEY ST<OB, COPREME 1. Bk CO Bt AIfsh, and 84 RE T HAFANIL.
MR A RIE 0, FoR value B, IAPAT Jnz S

FIRRE “value>10" MR LRBRAFBRL, HERZK, HABMT:

fcom ten ; value > 107

fstsw ax ; status word to AX

and ax, C3 or C2 or CO ; check for all C3 =C2 =C0 =0
jnz elseless ; skip if value not > 10

I ST> B 1E$, M4 C3=C2=C0=0, =/MEHIEHAT. BFFK C3. C25C0, \[EA
0100010100000000, FEI 4T (MARMATH), or BEBEREHALE —E.

X BT —FE b R R B A ASCILES 4. AT THIFRAR, £ AX RRHEH
AR, HE/ANTF 40,

div byteTen ; convert exponent to 2 digits
or ax, 3030h ; convert both digits to ASCII
mov BYTE PTR [edi+l], ah ; store characters in destination

mov BYTE PTR [edi], al

RHEBIRLL 10, B (TRERIESLD) A AL, &% (RAD BA AH. i or f§4HRMAR%
RIRt##a ASCUL S, HRFFEHMFHBES.
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AT BEE /N E BN B3R F A Windbg HFER.
3. THMEEREHE /L x LI R
root := 1.0;
until (Iroot - oldRootl < smallValue) loop
oldRoot := root;
root := (2.0 * root + x/(root * root)) / 3.0;
end until;

B4 S —/ NEAR32 953 cuberoot SLBLiZi% 1, smallValue FI{E 2 0.001, BEH—/Skf:

B, WER-NTEBERAK. SREMEARTRESE. £ STHERER. SBE

REFAFFR, BEBERT . REUMZERFFS.
AABREES-AFRAAARSEF, H A Windbg ZELR.

74 ZFREFHRAXICYH

FUERRESHIEFEZEBEIFFHRANLLENRD (in-line assembly code) W, BRI
AKBorBFARLESHRE, MNBI>BFALCHESRE. XS THRARAKHES, &
Al B L E— R IE BN A RE SR M SRR R L

FHLEH T - NBRFEF, AR Visual Studio 2005 /Y Visual C++ Win32 4 R 4k,
EHTFITSE 7-12 FERTE, BRHBMZEECESfIRESR. B2, XNMFERR
AT R, XPEAfGEIEOHE CHIESHE. XEMNLCHRESREBHFREIEN—T
BER. ARG mE 7-20 frx.

/7 sguare root of sum of squares of two values
#include <iostream>
using namespace std;
int main()
{ .
float valuel;
float value2;
float sum;

cout << *“First value? ¥;
cin >> valuel;
cout << “Second value? “;
cin >> value2;

___asm
{
fld valuel

fld st
frmal

f£l4a value2
fld st
fmul

fadd

fsqrt

fstp sum

}
cout << “The sum is * << sum << endl;
return 0;

M 7-20 HAWCHIESKG
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R, M IRTRTFEREF. kATl RMT  wmpETTEm (T&em T
B, A0 Limid A AR . £0, THRESFRTLES O ke
Wit k. Mhy, AR RIE I mEE LT . BEE NS AR AR
FLENR, WEREESF A TR

HEEEFLS T E -2 FaE. 4t Visoel Studie SR HER = T EERL T, MM - Press uny
key o contiaue™ R, 1 CCwl IFSY HERATR S

. [, o
— e i o ot e - - e

" =
e T i B o T Wl i T e L. g e e e}

N B PO R - | AT L

BESS 7.4

it —-sodEmafi e, Rl RA N RERR R ErT . H PR EREE R
SR EE. wARETRM O F SART. IR EHT SRR A RIS TS kT,
TR R pA I S

b2

rogt = 1.0
wuntid droot - oldAoct] < smallvalue) [oop
oldRaot ;= root;
roct ;= {2.0%root + root*roct)) £ 3.0;
end until;

M- S dE Il 4, ®ea s 6 ) o o 0rR met, HEE AL s = E0h I O 75 e,
zrallValuz F'A S 0.

7.5 REPE

Loe] fr; ¥ilxkn {5 £0E T — A0SR RS ARA (3200, BEA (64 pi
Mok (RO {7, WRELME IS0, BRESA .
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Intel 80x86 {F Az H 8 (FPU) % 8/~ 8O0 L MUBIBRF A&, CNERAKR T — M.
BAECREM T RELRRFAS. FPU FLBTEFERABA . FHEESURERNE
MEK. LA T ARIEE FPURSHFESHIML, XMREFLAHEEHFIE AX FHFEH
ZEME, XA TR ILRNER.

7 A 3k Fn ASCIL 7S 2 18] A9 %5 4 260 F 50 I i I8 A9 ASCIL RO fn e By S . Be 7w 55 1% MY
ASCIH Fa# AR B A0 T Bk X, ToRkciaj LRy ASCII DX E iC8tih A .

—EHRIEERFSTUBMBERANCHES AL, HERAZ-EMFAEES—E, A
CHXHHBRESTERMARL, MALHESEIAUE. A, RARLCHFESHHMEX
SELLSCHLRT R A WIRE



01
02
03

05
06
07
08
09
0A
0B
0C
0D
OE
OF
10
11
12
13
14
15
16
17
18
19
1A
1B
1C
1D
1E
1F

Pk A 75l /ASCII 193415k

SOH
STX
ETX
EOT
ENQ
ACK
BEL
BS

HT

LF

CR
SO
SI
DLE
DC1
DC2
DC3
DC4
NAK
SYN
ETB
CAN
EM
SUB
ESC
FS
GS
RS
us

(null)

(bell)
(backspace)
(tab)

(line feed)

(form feed)
(return)

(“escape”)

space

3

Q¥

(]

+ XN~

-

O 00~V PA WN =0~

VA Y L

40
41
42
43

45
46
47
48
49
4A
4B
4C
4D
4E
4F
50
51
52
53
54
55
56
57
58
59
5A
5B
5C
5D
SE
S5F

>‘—‘/'_‘N’-<><€<C'—]mWOWOZ§F‘P§HHmQ"HMUOW>@

60
61
62
63

65
66
67
68
69
6A
6B
6C
6D
6E
6F
70
71
72
73
74
75
76
77
78
79
7A
7B
7C
7D
7E
7F

’

T“"—"N"<><2<=”V”‘D'OOESE’_‘W“"""D‘OG o Qo g

DEL



¥R B HBRBIMS-DOS i<

MS-DOS (Fn Windows) { FiZfLl Unix BI5r R #4549 . MS-DOS FyScf-@d BRaheas (C:.
A, %% X4y, BHBRFERERRLUR s BR L%, EEXHF2ES. Fln, —/~
SERICEL: Alasm\projectl\example.asm., 5 “\” FT4rREEFWHKRS SHEFH
2 (). K£H MS-DOS R4E1% B BB RshaE, LR RRTFRO IR (Filn,
CAWINDOWS>),

MEFEGEERETHRZERAEBF, BIN (default) FEHYR La06E ARS8
B, mEREBRIA (A BW3hE, RES—ITHWRIEFBMESHAILLT.

WESCEEIN (C4HDD B3, "TH CD &, #5547 AR 481 B FAI B XardER . Hlm,
08 24 37 B %24 \Windows\Desktop, #2 CD.. Bk as 2457 H 3| \Windows, (i£%: MS-DOS 1~
K Ak/ANE, cd EEERTEBIEIIEE.)

MD &Gl — A F B F. BEYHEFPIBR—AFHB X, \TH“MD R4 "k L.

DIR 4 BoR M/ X B R B5h, DIR 44 H Frif 2 B . an,
DIR C:\projects, =]l * {E4—AV@BEFF. Bilan, DIR s*.* ZIRFTAE A LAF R s FFRASCHtE.

COPY &r&H XM —ABZEHBI DI —1TBF. %A “COPY WHEAY”. R AEAE
ffE— BB AT, Ba, BRISCHABRRE 4. WA COPY & fER—4H
FhelE—SCHEREAE, BERAARR 4. COPY & i L@ T * 8 6l —4H .

EDIT 4 i T SU B B & ok — A 304 (text) 304 . EDIT U 4B — A B B A i 2%,
MRIL IR, WFTHZECH. R H2WXEARFE, NElEiZs:. EDIT
B EERBRETRBERZEE, XILEEELRTRNEEL.

REN fr&-FRGCFEM 4. #EAA “REN HXHE XL

BEEAMS “/77, RBREBMSNELEE.

HE: R MS-DOS TIEEMESFR, XHAEHREAREMSEHH MK Windows TH.
[ ‘RN & “Explorer” ROIE B F. HHIXH. EM4AHE%E. W ficEsk
i, HAEEEENR, LEAREXNE XMLy RE TXT. B%, E8aEAT
R REHRQICHESTERG RN CAE, mRHLER, BFARBNIAE
RRF X



ALIGN
.ALPHA

ARPL
ASSUME
AT

AX

BH

BL
BOUND
BP
.BREAK
BSF
BSR
BSWAP
BT

BTC

EPILOGUE
EQ

EQU

ERR
.ERRB
ERRDEF
.ERRDIF
.ERRE
.ERRIDN
.ERRNB

By C MASM 6.11 {RB=F

BTR
BTS

BX
BYTE
CALL
CARRY?
CASEMAP
CATSTR
@CatStr
CBW
CDQ

CH

CL

CLC

CLD

CLI
CLTS
CMC

CMP
CMPS
CMPSB
CMPSD
CMPSW
CMPXCHG
.CODE
@code

FCOMP
FCOMPP
FCOS
FDECSTP
FDIST
FDIV
FDIVP
FDIVR
FDIVRP
FENTI

@CodeSize
COMM
COMMENT
COMMON
CONST
.CONTINUE
@Cpu
@CREF

Cs
@CurSeg

CWD

CWDE

CX

DAA

DAS

.DATA

@data
.DATA?

@DataSize

@Date

DEC

DH

DI

DIV

DL
.DOSSEG

FLDPI
FLDZ
FMUL
FMULP
FNCLEX
FNDISI
FNENI
FNINIT
FNOP
FNSAVE

DOTNAME
DS

DUP
DWORD

DX

EAX

EBP

EBX

ECHO

ECX

EDI

EDX

ELSE
ELSEIF
ELSEIFDIF
ELSEIFIDN
EMULATOR
END
ENDIF
.ENDTF
ENDM
ENDP
ENDS
ENDW
ENTER

@Environment

FST
FSTCW
FSTENV
FSTENVD
FSTENVW
FSTP
FSTSW
FSUB
FSUBP
FSUBR
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ERRNDEF
.ERRNZ
EST
ES
ESP
EVEN
.BEXIT
EXITM
EXPORT
EXPR16
EXPR32
EXTERN
EXTERNDEF
@F
F2xM1
FABS
FADD
FADDP
FARDATA
@fardata
FARDATA?
@fardata?
FBLD
FBSTP
FCHS
FCLEX
FCOM
IFE
IFIDN
IFIDNI
IFNB
IFNDEF
IMUL
IN
INC
INCLUDE
INCLUDELIB
INS
INSB
INSD
INSTR
RInStr
INSW
INT
INTO

FFREE
FIADD
FICOM
FICOMP
FIDIV
FIDIVR
FILD
@FileCur
@FileName
FIMUL
FINCSTP
FINIT
FIST
FISTP
FISUB
FISUBR
FLAT
FLD
FLD1
FLDCW
FLDENV
FLDENVD
FLDENVW
FLDL2E
FLDPL2T
FLDLG2
FLDLNZ2
JNAE
JNB
JNBE
JNC
JNE
JING
JNGE
JNL
JNLE
JNO
JNP
JNS
JNZ
JO
JP
JPE
JPO
Js

FNSAVED
FNSAVEW
FNSTCW
FNSTENV
FNSTENVD
FNSTENVW
FNSTSW
FOR

FORC
FORCEFRAME
FPATAN
FPREM
FPREM1
FPTAN
FRNDINT
FRSTOR
FRSTORD
FRSTORW
FS

FSAVE
FSAVED
FSAVEW
FSCALE
FSETPM
FSIN
FSINCOS
FSQRT

LLISTIF
.LISTMACRO

.LISTMACROALL

LJMP
LLDT
LMSW
LOADDS
LOCAL
LOCK
LODS
LODSB
LODSD
LODSW
LOOP
LOOPD
LOOPW
LOW
LOWWORD

FSUBRP
FTST
FUCOM
FUCOMP
FUCOMPP
FWAIT
FWORD
FXAM
FXCH
FXTRACT
FYL2X
FYL2XP1
GE
GOTO
GROUP
GS

GT
HIGH
HIGHWORD
HLT
IDIV

IF

.IF

IFB
IFDEF
IFDIF
IFDIFI

MUL

NE

NEG

.NO87
.NOCREF
NODOTNAME
NOKEYWORD
.NOLIST
.NOLISTIF

.NOLISTMACRO

NOLJMP
NOM510

NOP
NOREADONLY
NOSCOPED

NOSIGNEXTEND

NOT
OFFSET
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INVD JZ LROFFSET OPTION
INVLPG LABEL LSL OR
INVOKE LAHF LSS ORG
IRET LANGUAGE LT ouT
IRETD LAR LTR ouTs

JA LDS M510 OUTSB
JAE LE MACRO OUTSD
JB LEA MASK OUTSW
JBE LEAVE MEMORY OVERFLOW?
Jc LENGTH MOD PAGE
JCXZ LENGTHOF -MODEL PARA

JE LES @Model PARITY?
JECXZ LFS MOV POP

JG LGDT MOVS POPA
JGE LGS MOVSB POPAD
JL LIDT MOVSD POPCONTEXT
JLE @Line MOVSW POPF
JMP .LIST MOVSX POPFD
JNA .LISTALL MOVZX PRIVATE
PROC RET SIGN? TEXTEQU
PROLOGUE RETF SIZEOF . TFCOND
PROTO RETN SIZESTR THIS
PTR ROL @SizeStr @Time
PUBLIC ROR SLDT TITLE
PURGE SAHF SMSW TYPE
PUSH SAL SP TYPEDEF
PUSHA SAR SS UNION
PUSHAD SBB .STACK .UNTIL
PUSHCONTEXT SBYTE @stack USE1l6
PUSHD SCAS .STARTUP USE32
PUSHF SCASB STC USES
PUSHFD SCASD STD VERR
PUSHW SCASW STDCALL @Version
QWORD SCOPED STI VERW
.RADIX SDWORD STOS WAIT
RCL SEG STOSB WBINVD
RCR SEGMENT STOSD WHILE
READONLY .SEQ STOSW .WHILE
REAL10Q SET STR WIDTH
REAL4 .SETIF2 STRUCT WORD
REALS SGDT SUB @WordSize
RECORD SHL SUBSTR XADD
REP SHLD @SubStr XCHG
REPE SHORT SUBTITLE XLAT
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REPEAT
REPNE
REPNZ
REPZ

SHRD
SI
SIDT

SWORD
SYSCALL
TBYTE
TEST

XOR
ZERQ?
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BhicH  BRIEW ERWHFRENL® BIERD FIH
aaa x AF, CF 37 1
SF, ZF, OF, PF ?
aad x SF, ZF, PF D5 0A 2
OF, AF,CF?
aam x SF, ZF, PF D40A 2
OF, AF,CF ?
aas X AF, CF 3F 1
SF, ZF, OF, PF ?
adc AL, imm8 SF, ZF, OF, CF, PF, AF 14 2
adc AX, imml6 SF, ZF, OF, CF, PF, AF 15 3
EAX, imm32 5
adc reg8, imm8 SF, ZF, OF, CF, PF, AF 80 3
adc regl6, imml6 SF, ZF, OF, CF, PF, AF 81 4
reg32, imm32 6
adc regl6, imm8 SF, ZF, OF, CF, PF, AF 83 3
reg32, imm38
adc mem§, imm8 SF, ZF, OF, CF, PF, AF 80 3+
adc mem16, imm16 SF, ZF, OF, CF, PF, AF 81 4+
mem32, imm32 6+
adc mem16, imm8 SF, ZF, OF, CF, PF, AF 83 3+
mem32, imm§
adc reg8, reg8 SF, ZF, OF, CF, PF, AF 12 2
adc regl6, regl6 SF, ZF, OF, CF, PF, AF 13 2
reg32, reg32
adc reg8, mem8 SF, ZF, OF, CF, PF, AF 12 2+
adc regl6, mem16 SF, ZF, OF, CF, PF, AF 13 2+
reg32, mem32
adc mem8, reg8 SF, ZF, OF, CF, PF, AF 10 2+
adc mem16, reglé SF, ZF, OF, CF, PF, AF 11 2+

mem32, reg32

5]

A5 ? RbrErErIREsE, X eERAEL.
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add AL, imm8 SF, ZF, OF, CF, PF, AF 04 2
add AX, imml6 SF, ZF, OF, CF, PF, AF 05 3
EAX, imm32 5

add reg8, imm8§ SF, ZF, OF, CF, PF, AF 80 3

add regl6, imm16 SF, ZF, OF, CF, PF, AF 81 4
reg32, imm32 6

add regl6, imm§ SF, ZF, OF, CF, PF, AF 83 3
reg32, imm8

add mem§, imm8 SF, ZF, OF, CF, PF, AF 80 3+

add meml6, imm16 SF, ZF, OF, CF, PF, AF 81 4+
mem32, imm32 6+

add mem16, imm38 SF, ZF, OF, CF, PF, AF 83 3+
mem32, imm8

add reg8, reg8 SF, ZF, OF, CF, PF, AF 02

add regl6, regl6 SF, ZF, OF, CF, PF, AF 03 2
reg32, reg32

add reg8, mem8 SF, ZF, OF, CF, PF, AF 02 2+

add regl6, meml16 SF, ZF, OF, CF, PF, AF 03 2+
reg32, mem32

add memS§, reg8 SF, ZF, OF, CF, PF, AF 00 2+

add meml6, regl6 SF, ZF, OF, CF, PF, AF 01 2+
mem32, reg32

and AL, imm8 SF, ZF, OF, CF, PF, AF 24 2

and AX, imm16 SF, ZF, OF, CF, PF, AF 25 3
EAX, imm32 5

and reg8, imm8 SF, ZF, OF, CF, PF, AF 80 3

and regl6, imm16 SF, ZF, OF, CF, PF, AF 81 4
reg32, imm32 6

and regl6, imm8 SF, ZF, OF, CF, PF, AF 83 3
reg32, imm8

and mem§, imm8 SE, ZF, OF, CF, PF, AF 80 3+

and meml6, imm16 SF, ZF, OF, CF, PF, AF 81 4+
mem32, imm32 6+

and mem16, imm8 SF, ZF, OF, CF, PF, AF 83 3+
mem32, imm8

and reg8, reg8 SF, ZF, OF, CF, PF, AF 22 2

and regl6, regl6 SF, ZF, OF, CF, PF, AF 23
reg32, reg32

and reg8, mem8 SF, ZF, OF, CF, PF, AF 22 2+

and regl6, meml16 SF, ZF, OF, CF, PF, AF 23 2+

reg32, mem32
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and memS§, reg8 SF, ZF, OF, CF, PF, AF 20 2+

and mem16, regl6 SF, ZF, OF, CF, PF, AF 21 2+
mem32, reg32

call rel32 x ES8

call reg32 (near indirect) X FF 2

call mem32 (near indirect) X FF 2+

call far direct X 9A 7

call far indirect X FF 6

cbw X x 98 1

cdq x x 99 1

cle X CF F8 1

cld x DF FC 1

cme x CF Fs 1

cmp AL, imm8 SF, ZF, OF, CF, PF, AF 3C 2

cmp AX,imml6 SF, ZF, OF, CF, PF, AF 3D 3
EAX, imm32 5

cmp reg8, imm8 SF, ZF, OF, CF, PF, AF 80 3

cmp regl6, imm16 SF, ZF, OF, CF, PF, AF 81 4
reg32, imm32 6

cmp regl6, imm§ SF, ZF, OF, CF, PF, AF 83 3
reg32, imm8

cmp mems§, imm8 ‘SF, ZF, OF, CF, PF, AF 80 3+

cmp mem16, imm16 SF, ZF, OF, CF, PF, AF 81 4+
mem32, imm32 6+

cmp meml6, imm8 SF, ZF, OF, CF, PF, AF 83 3+
mem32, imm8

cmp reg8, reg8 SF, ZF, OF, CF, PF, AF 38

cmp regl6, regl6 SF, ZF, OF, CF, PF, AF 3B
reg32, reg32

cmp reg8, mem8 SF, ZF, OF, CF, PF, AF 3A 2+

cmp regl6, mem16 SF, ZF, OF, CF, PF, AF 3B 2+
reg32, mem32

cmp mem§, reg8 SF, ZF, OF, CF, PF, AF 38 24

cmp meml6, regl6 SF, ZF, OF, CF, PF, AF 39 2+
mem32, reg32

cmpsb .7 X A6 1

cmpsw x X A7 1

cmpsd

cwd x X 99 1
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cwde X ¥ 98 1
daa x SF, ZF, PF, AF 27 1

OF?
das X SF, ZF, PF, AF 2F 1
OF ?
dec reg8 FE 2
dec AX SF, ZF, OF, PF, AF 48
EAX
dec CX SF, ZF, OF, PF, AF 49 1
ECX
dec DX SF, ZF, OF, PF, AF 4A 1
EDX
dec BX SF, ZF, OF, PF, AF 4B 1
EBX ‘
dec SP SF, ZF, OF, PF, AF 4C 1
ESP
dec BP SF, ZF, OF, PF, AF 4D 1
EBP
dec SI SF, ZF, OF, PF, AF 4E 1
ESI
dec DI SF, ZF, OF, PF, AF 4F 1
EDI
dec mem3 SF, ZF, OF, PF, AF FE 2+
dec mem16 SF, ZF, OF, PF, AF FF 2+
mem32
div reg8 SF, ZF, OF, PF, AF ? F6
div regl6 SF, ZF, OF, PF, AF ? F7
reg32
div mem8 SF, ZF, OF, PF, AF ? F6 2+
div meml6 SF, ZF, OF, PF, AF ? F71 2+
mem32
idiv reg8 SF, ZF, OF, PF, AF ? F6
idiv reglé SF, ZF, OF, PF, AF ? F7
reg32
idiv mem3 SF, ZF, OF, PF, AF ? Fé 2+
idiv memlé SF, ZF, OF, PF, AF ? F7 2+
mem32
imul reg8 OF, CF F6 2
SF, ZF, PF, AF ?
imul reglé OF, CF F7 2
reg32 SF, ZF, PF, AF?
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imul mem$§ OF, CF F6 2+
SF, ZF, PF, AF?

imul meml6 OF, CF F7 2+
mem32 SF, ZF, PF, AF?

imul regl6, regl6 OF, CF OF AF 3
reg32, reg32 SF, ZF, PF, AF ?

imul regl6, mem16 OF, CF OF AF 3+
reg32, mem32 SF, ZF, PF, AF ?

imul regl6, imm§ OF, CF 6B 3
reg32, imm8 SF, ZF, PF, AF ?

imul meml6 OF, CF F7 4
mem32 SF, ZF, PF, AF? 6

imul regl6, regl6, imm8 OF, CF 6B
reg32, reg32, imm8 SF, ZF, PF, AF ?

imul regl6, regl6, imm16 OF, CF 69 4
reg32, reg32, imm32 SF, ZF, PF, AF? 6

imul regl6, meml6, imm§ OF, CF 6B 3+
reg32, mem32, imm8 SF,ZF, PF, AF ?

imul regl16, mem16, imm16 OF, CF 69 4+
reg32, mem32, imm32 SF, ZF, PF, AF ? 6+

inc reg8 SF, ZF, OF, PF, AF FE 2

inc AX SF, ZF, OF, PF, AF 40 1
EAX

inc CX SF, ZF, OF, PF, AF 41 1
ECX

inc DX SF, ZF, OF, PF, AF 42 1
EDX

inc BX SF, ZF, OF, PF, AF 43 1
EBX

inc SP SF, ZF, OF, PF, AF 44 1
ESP

inc BP SF, ZF, OF, PF, AF 45 1
EBP

inc S1 SF, ZF, OF, PF, AF 47 1
ESI

inc DI SF, ZF, OF, PF, AF 48 1
EDI

inc mem$8 SF, ZF, OF, PF, AF FE 24

inc meml6 SF, ZF, OF, PF, AF FF 2+
mem32

ja rel8 x 77 7+, 3

jnbe
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ja rel32 x OF 87 7+,3
jnbe )
jae rel8 x 73 7+,3
jnb
jae rel32 x OF 83 7+,3
job
jb rel8 x 72 7+,3
jnae
jb rel32 x OF 82 7+,3
jnae
jbe rel8 x 76 7+,3
jna
jbe rel32 x OF 86 7+,3
jna
jc rel8 x 72 7+,3
jc rel32 x OF 82 7+,3
je rel8 x 74 7+,3
jz
je rel32 x OF 84 7+,3
jz
jecxz rel8 X E3 2
jg rel8 x 7F 7+,3
jole
jg rel32 x OF 8F 7+,3
jole
jge rel8 P 7D 7+,3
jnl
jge rel32 x OF 8D 7+,3
jnl
jl rel8 Xk 7C 7+,3
jnge
jl rel32 x OF 8C 7+,3
jnge
jle rel8 X 7E 7+,3
jng
jle rel32 x OFSE  7+,3
jng
jmp rel8 x EB
jmp rel32 .7 E9 ]
jmp reg32 p ¥ FF
jmp mem32 X FF 2+
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jne rel8 X 73 7+,3
jnc rel32 x OF 83 7+,3
jne rel8 X 75 7+,3
jnz
jne rel32 x OF 85 7+,3
jnz
jno rel8 ¥ 71 7+,3
jno rel32 X OF 81 7+,3
jnp rel8 X 7B 7+,3
Jpo
jnp rel32 x OF 8B 7+,3
jpo
jns rel8 b ¥ 79 7+,3
jns rel32 x OF 89 7+,3
jo rel8 % 70 7+,3
jo rel32 x OF 80 7+.3
ip rel8 Xx 7A 7+,3
ipe
ip rel32 x OF8A  7+,3
Jpe
Jjs rel8 x 78 7+,3
js rel32 7 OF 88 7+,3
lea reg32, mem32 " 8D 2+
lodsb x x AC 1
lodsw x x AD 1
lodsd
loop v x E2 11+
loope X x E1l 11+
loopz
loopne X x 1200 11+
loopnz
mov AL, imm8 X BO 2
mov CL, imm8 X B1 2
mov DL, imm8 ¥ B2 2
mov BL, imm8 . B3 2
mov AH, imm8 7 B4 2
mov CH, imm8 x BS 2
mov DH, imm8 x B6 2
mov BH, imm8 b7 B7 2
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mov AX, imm16 x B8 3
EAX, imm32 5

mov CX, imm16 X B9 3
ECX, imm32 5

mov DX, imml16 - x BA 3
EDX, imm32 5

mov BX, imm16 X BB 3
EBX, imm32 5

mov SP, imm16 x BC 3
ESP, imm32 5

mov BP, imm16 X BD 3
EPB, imm32 5

mov SI, imm16 I BE 3
ESI, imm32 5

mov DI, imm16 X BF 3
ED], imm32 5

mov mem§, imm§ X C6 3+

mov meml6, imm16 X C7 4+
mem32, imm32 6+

- mov reg8, reg8 x 8A 2

mov regl6, regl6 x 8B 2
reg32, reg32

mov AL, direct x A0

mov AX, direct X Al 5
EAX, direct

mov reg8, mem8 x 8A 2+

mov regl6, mem16 x 8B 2+
reg32, mem32

mov memS8, reg8 X 88 2+

mov mem16, regl6 x 89 2+
mem32, reg32

mov direct , AL x A2

mov direct, AX X A3
direct, EAX

mov sreg, regl6 x 8E 2

mov regl6, sreg X 8C

mov sreg, mem16 x 8E 2+

mov mem16, sreg X 8C 2+

movsb X X Ad 1

Mmovsw X x A5 1
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movsd
MOVSX regl6, reg8 x OF BE 3
reg32, reg8

movsx regl6, mems$ x OFBE 3+
reg32, mems$

movsx reg32, reglé x OF BF 3

movsx reg32, mem16 X OF BF 3+

movzx reglé, reg8 x OF B6 3
reg32, reg8 ‘

movzx reg16, mem8 x OFB6 3+
reg32, mem8

movzx reg32, reglé X OF B7 3

MOVZX reg32, meml6 x OF B7 3+

mul reg8 OF, CF F6 2

SF, ZF, PF, AF?

mul reglé OF, CF F71 2
reg32 SF, ZF, PF, AF ?

mul mem§ OF, CF F6 2+

SF, ZF, PF, AF ?

mul mem16 OF, CF F7 2+
mem32 SF, ZF, PF, AF ?

neg reg8 SF, ZF, OF, CF, PF, AF F6

neg reglé SF, ZF, OF, CF, PF, AF F7
reg32

neg mem3 SF, ZF, OF, CF, PF, AF F6 2+

neg mem16 SF, ZF, OF, CF, PF, AF F7 2+
mem32

not reg8 x F6

not regl6 X F7
reg32

not mem8 x F6 2+

not mem16 x F7 2+
mem32

or AL, imm8 SF, ZF, OF, CF, PF, AF oC 2

or AX, imml16 SF, ZF, OF, CF, PF, AF 0D 3
EAX, imm32 5

or reg8, imm§8 SF, ZF, OF, CF, PF, AF 80 3

or regl6, imm16 SF, ZF, OF, CF, PF, AF 81 4
reg32, imm32 6
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or regl6, imm§ SF, ZF, OF, CF, PF, AF 83 3
reg32, imm8
or mem§, imm8 SF, ZF, OF, CF, PF, AF 80 3+
or mem16, imm16 SF, ZF, OF, CF, PF, AF 81 4+
mem32, imm32 6+
or mem16, imm8 SF, ZF, OF, CF, PF, AF 83 3+
mem32, imm8
or reg8, reg8 SF, ZF, OF, CF, PF, AF 0A 2
or regl6, regl6 SF, ZF, OF, CF, PF, AF 0B
reg32, reg32 -
or reg8, mem8 SF, ZF, OF, CF, PF, AF 0A 2+
or regl6, mem16 SF, ZF, OF, CF, PF, AF 0B 2+
reg32, mem32
or mem3, reg8 SF, ZF, OF, CF, PF, AF 08 2+
or meml6, regl6 SF, ZF, OF, CF, PF, AF 09 2+
mem32, reg32
pop AX x 58 1
EAX
pop CcX x 59 1
ECX
pop DX X S5A 1
EDX
pop BX x 5B 1
EBX
pop SP x 5C 1
ESP
pop BP x 5D 1
EBP
pop SI .7 5E 1
ESI
pop DI x SF 1
EDI
pop DS x 1F 1
pop ES x 07 1
pop Ss X 17 i
pop FS 7 OF Al 2
pop GS x OF A9 2
pop mem16 x 8F 2+
mem32
popa x x 61 1
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popad

popf x x 9D 1

popfd

push AX I 50 1
EAX

push CcX X 51 1
ECX

push DX x 52 1
EDX

push BX x 53 1
EBX

push SP x 54 1
ESP

push BP x 55 1
EBP

push SI X 56 1
ESI

push DI x 57 1
EDI

push CS x OE 1

push DS X 1E 1

push ES x 06 1

push SS x 16 1

push FS X OF AQ 2

push GS x OF A8 2

push mem16 X FF 2+
mem32

push imm8 X 6A 2

push imm16 x 68 3
imm32 5

pusha x x 60 1

pushad

pushf X X 9C 1

pushfd

rep x F3 1

repz (string instruction prefix) JG

repe

rep ¥ X F3 A4 2

movsb

rep x x F3A5 2

movsw
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rep

movsd

repstosb G x F3 A6

rep stosw  JG X F3 A7

rep stosd

repe x X F3A6 2
cmpsb

repe x x F3A7 2
cmpsw

repe

cmpsd

repe x x F3AE 2
scasb

repe x x F3 AF 2
scasw

repe

scasd

repne x ¥ F2 A6 2
cmpsb

repne x x F2A7 2
cmpsw

repne

cmpsd

repne x F2AE 2
scasb

repne ¥ F2 AF 2
scasw

repne

scasd

repnz x J F2 1
repne (string instruction prefix)

ret (far) Xx x CB 1
ret (far) imm16 *x CA 3
ret (near) & x C3 1
ret (near) imm16 p Cc2 3
rol reg8 SF, ZF, OF, CF, PF DO 2
ror AF?

rol regl6 SF, ZF, OF, CF, PF D1 2
ror reg32 AF?

rol mem8 SF, ZF, OF, CF, PF DO 2+
ror AF?

rol regl6 SF, ZF, OF, CF, PF D1 2+

ror reg32 AF?
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rol reg8, imm8 SF, ZF, OF, CF, PF Co 3
ror AF?
rol regl6, imm8 SF, ZF, OF, CF, PF C1 3
ror reg32, imm8 AF?
rol mem$, imm3 SF, ZF, OF, CF, PF Co 3+
ror AF?
rol mem]16, imm8 SF, ZF, OF, CF, PF C1 3+
ror mem32,imm§ AF?
rol reg8, CL SF, ZF, OF, CF, PF D2 2
ror AF?
rol regl6, CL SF, ZF, OF, CF, PF D3 2
ror reg32, CL AF?
rol mem8, CL SF, ZF, OF, CF, PF D2 2+
ror AF?
rol mem16, CL SF, ZF, OF, CF, PF D3 2+
ror mem32, CL AF?
sbb AL, imm8 SF, ZF, OF, CF, PF, AF 1C 2
sbb AX, imml6 SF, ZF, OF, CF, PF, AF 1D 3

EAX, imm32 5
sbb reg8, imm8 SF, ZF, OF, CF, PF, AF 80 3
sbb regl6, imm16 SF, ZF, OF, CF, PF, AF 81 4
reg32, imm32 6
sbb regl6, imm§ SF, ZF, OF, CF, PF, AF 83 3
reg32, imm$§
sbb mem§, imm8 SF, ZF, OF, CF, PF, AF 80 3+
sbb mem16, imm16 SF, ZF, OF, CF, PF, AF 81 4+
mem32, imm32 6+
sbb mem16, imm8 SF, ZF, OF, CF, PF, AF 83 3+
mem32, imm3
sbb reg8, reg8 SF, ZF, OF, CF, PF, AF 1A
sbb regl6, regl6 SF, ZF, OF, CF, PF, AF 1B
reg32, reg32
sbb reg8, mem8 SF, ZF, OF, CF, PF, AF 1A 2+
sbb regl6, mem16 SF, ZF, OF, CF, PF,
reg32, mem32 AF 1B 2+
sbb mem§, reg8 SF, ZF, OF, CF, PF, AF 18 2+
sbb mem16, regl6 SF, ZF, OF, CF, PF, AF 19 2+
mem32, reg32
scasb x X AE 1
scasw X x AE 1

scasd
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shl/sal reg8 SK, ZF, OF, CF, PF DO 1
shr AF?
sar
shl/sal regl6é SF, ZF, OF, CF, PF D1 2
shr reg32 AF 1
sar
shl/sal mem8 SF, ZF, OF, CF, PF DO 2+
shr AF?
sar
shi/sal regl6 SF, ZF, OF, CF, PF D1 2+
shr reg32 - AF?
shl/sal reg8, imm§ SF, ZP, OF, CF, PF Co 3
shr AF?
sar
shl/sal regl6, imm$§ SF, ZF, OF, CF, PF Cl 3
shr reg32, imm§ AF?
sar
shl/sal mem8, imm8 SF, ZF, OF, CF, PF co 3+
shr AF?
sar
shl/sal mem16, imm8 SF, ZF, OF, CF, PF C1 3+
shr mem32, imm8 AF?
sar
shl/sal reg8, CL SF, ZF, OF, CF, PF D2 2
shr AF?
sar
shl/sal regl6, CL. SF, ZF, OF, CF, PF D3 2
shr reg32, CL AF?
sar
shl/sal mem8, CL SF, ZF, OF, CF, PF D2 2+
shr AF?
sar
shl/sal mem16, CL SF, ZF, OF, CF, PF D3 2+
shr mem32, CL AF?
sar ‘
shid regl6, reg16, imm$ SF, ZF, CF, PF OF 04 4
reg32, reg32, imm$8 OF, AF?

shid mem16, regl6, imm8 SF, ZF, CF, PF OF 04 44
mem32, reg32, imm8 OF, AF ?

shid regl6, regl6, CL SF, ZF, CF, PF OF 05 3
reg32, reg32, CL OF, AF ?

shid meml6, regl6, CL SF, ZF, CF, PF ., OF 05 3+
mem32, reg32, CL. OF, AF ?

shrd regl6, regl6, imm8 SF, ZF, CF, PF OF AC 4
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reg32, reg32, imm8 OF, AF ?

shrd mem16, reg16, imm§ SF, ZF, CF, PF OF AC 4+
mem32, reg32, imm§ OF, AF?

shrd reglé, regl6, CL SF, ZF, CF, PF OF AD 3
reg32, reg32, CL OF, AF ?

shrd meml6, regl6, CL SF, ZF, CF, PF OF AD 3+
mem32, reg32, CL OF, AF?

stc I’ CF F9 1

std x DF FD 1

stosb x . AA 1

Stosw x x 1

stosd

sub AL, imm8 SF, ZF, OF, CF, PF, AF 2C 2

sub AX, imml6 SF, ZF, OF, CF, PF, AF 2D 3
EAX, imm32 5

sub reg8, imm8 SF, ZF, OF, CF, PF, AF 80 3

sub regl6, imm16 SF, ZF, OF, CF, PF, AF 81 4
reg32, imm32 6

sub regl6, imm8 SF, ZF, OF, CF, PF, AF 83 3
reg32, imm8

sub mem3, imm3 SF, ZF, OF, CF, PF, AF 80 3+

sub mem16, imm16 SF, ZF, OF, CF, PF, AF 81 4+
mem32, imm32 6+

sub mem16, imm38 SF, ZF, OF, CF, PF, AF 83 3+
mem32, imm8

sub reg8, reg8 SF, ZF, OF, CF, PF, AF 2A

sub regl6, regl6 SF, ZF, OF, CF, PF, AF 2B
reg32, reg32

sub reg8, mem8 SF, ZF, OF, CF, PF, AF 2A 2+

sub regl6, mem16 SF, ZF, OF, CF, PF, AF 2B 2+
reg32, mem32

sub mem§, reg8 SF, ZF, OF, CF, PF, AF 28 _ 2+

sub meml6, regl6 SF, ZF, OF, CF, PF, AF 29 2+
mem32, reg32

test AL, imm8 SF, ZF, OF, CF, PF, AF A8 2

test AX, imm16 SF, ZF, OF, CF, PF, AF A9 3
EAX, imm32 5

test reg8, imm8 SF, ZF, QF, CF, PF, AF F6 3

test reglb, imml6 SF, ZF, OF, CF, PF, AF F7 4
reg32, imm32 6
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test mem§, imm8 SF, ZF, OF, CF, PF, AF F6 3+

test mem16, imml6é SF, ZF, OF, CF, PF, AF F7 4+
mem32, imm32 6+

test reg8, reg8 SF, ZF, OF, CF, PF, AF 84 2

test regl6, regl6 SF, ZF, OF, CF, PF, AF 85 2
reg32, reg32

test mem3, reg8 SF, ZF, OF, CF, PF, AF 84 2+

test mem16, regl6 SF, ZF, OF, CF, PF, AF 85 2+
mem32, reg32

xchg AX,CX x 91 1
EAX, ECX

xchg AX, DX X 92 1
EAX, EDX

xchg AX, BX x 93 1
EAX, EBX

xchg AX, SP . 7 94 1
EAX, ESP

xchg AX, BP x 95 1
EAX, EBP

xchg AX, SI x 96 1
EAX, ESI

xchg AX, DI b7 97 1
EAX, EDI

xchg reg8, reg8 X 86 2

xchg reg8, mem8 x 86 2+

xchg regl6, regl6 x 87 2

xchg regl6, mem16 X 87 2+

xlat x X D7 1

Xor AL, imm8 SF, ZF, OF, CF, PF, AF 34 2

xor AX,imml6 SF, ZF, OF, CF, PF, AF 35 3
EAX, imm32 5

xor reg8, imm8 SF, ZF, OF, CF, PF, AF 80 3

Xxor regl6, imml6 SF, ZF, OF, CF, PF, AF 81 4
reg32, imm32 6

Xxor regl6, imm8 SF, ZF, OF, CF, PF, AF 83 3
reg32, imms8

Xxor memS§, imm8 SF, ZF, OF, CF, PF, AF 80 3+

xor mem16, imm16 SF, ZF, OF, CF, PF, AF 81 4+
mem32, imm32 6+

Xxor mem16, imm8 SF, ZF, OF, CF, PF, AF 83 3+

mem32, imm8
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xor reg8, reg8 SF, ZF, OF, CF, PF, AF 32 2

Xor regl6, regl6 SF, ZF, OF, CF, PF, AF 33 2
reg32, reg32

xor reg8, mem$ SF, ZF, OF, CF, PF, AF 32 2+

xor regl6, meml6 SF, ZF, OF, CF, PF, AF 33 2+
reg32, mem32

Xor mem$, reg8 ’ SF, ZF, OF, CF, PF, AF 30 2+

xor meml6, regl6 SF, ZF, OF, CF, PF, AF 31 2+

mem32, reg32
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00 add mem$, reg8 SF, ZF, OF, CF, PF, AF 2+
01 add meml6, regl6 SF,ZF, OF, CF,PF, AF 2+
mem32, reg32

02 add reg8, reg8 SF,ZF, OF, CF,PF, AF 2

02 add reg8, mem§ SF, ZF, OF, CF, PF, AF 2+

03 add regl6, regl6 SF, ZF, OF, CF, PF, AF 2
reg32, reg32 ,

03 add regl6, mem16 SE,ZF, OF, CF, PF, AF 2+
reg32, mem32

04 add AL, imm8 SF,ZF, OF,CF,PF, AF 2

05 add AX, imm16 SF,ZF,OF,CF,PF,AF 3
EAX, imm32 5

06 push ES X 1

07 pop ES X 1

08 or memS8, reg8 SF, ZF, OF, CF, PF, AF 2+

09 or meml6, regl6 SF, ZF, OF, CF, PF, AF 2+
mem32, reg32

0A or reg8, reg8 SF,ZF, OF,CF,PF, AF 2

0A or reg8, mem8 SF, ZF, OF, CF, PF, AF 24

OB or regl6, regl6 SF, ZF, OF, CF, PF, AF 2
reg32, reg32

0B or regl6, mem16 SF,ZF, OF, CF, PF, AF 2+
reg32, mem32

0C or AL, imm8 SF,ZF, OF, CF,PF, AF 2

0D or AX, imml6 SF, ZF, OF, CF, PF, AF 3
EAX, imm32 5

OE push cs X 1

OF 04 shld regl6, regl6, imm8 SF, ZF, CF, PF 4
reg32, reg32, imm8 OF, AF ?

O WS? FRbrEMEAHERTE, T XSEBREEY.
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OF 04 shid mem16, regl6, imm8 SF, ZF, CF, PF 4+
mem32, reg32, imm3 OF, AF?
OF 05 shid regl6, regl6, CL SF, ZF, CF, PF 3
reg32, reg32, CL OF, AF ?
OF 05 shld mem16, regl6, CL SF, ZF, CF, PF 3+
mem?32, reg32, CL OF, AF ?
OF 80 jo rel32 x 7+,3
OF 81 jno rel32 X 7+,3
OF82 jb rel32 x 7+,3
jnae
OF 82 jc rel32 X 7+,3
OF 83 jae rel32 x 7+,3
jnb
OF 83 jnc rel32 x 7+,3
OF 84 je rel32 X 7+,3
jz
OF 85 jne rel32 x 7+,3
jnz
OF86  jbe rel32 X 7+,3
jna
OF 87 ja rel32 ¥ 7+,3
jnbe
OF 88 s rel32 x 7+,3
OF 89 jns rel32 X 7+,3
OF8A jp rel32 x 7+,3
jpe
OF8B  jnp rel32 x 7+,3
jpo
OF8C ]l rel32 x 7+,3
jnge
OF8D  jge rel32 X 7+,3
jnl
OF8E jle rel32 x 7+,3
jng
OF8F jg rel32 x 7+,3
jnle
OFAO0  push FS " 2
OF Al pop FS x 9
OF A8 push GS I 2
OFA9  pop GS X 2
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OFAC  shrd regl6, regl6, imm8§ SF, ZF, CF, PF 4
reg32, reg32, imm8 OF, AF?

OF AC shrd mem16, regl6, imm8 SF, ZF, CF, PF 4+
mem32, reg32, imm§ OF, AF ?

OFAD  shrd reglé, regl6, CL SF, ZF, CF, PF 3
reg32, reg32, CL OF, AF?

OFAD  shrd meml6, regl6, CL SF, ZF, CF, PF 3+
mem32, reg32, CL OF, AF?

OF AF  imul regl6, regl6 OF, CF 3
reg32, reg32 SF, ZF, PF, AF?

OF AF imul regl6, meml16 OF, CF 34
reg32, mem32 SF,ZF, PF, AR ?

OFB6  movzx regl6, reg8 x 3
reg32, reg8

OF B6 movzx regl6, mem8 X 3+
reg32, mem8

OFB7  movzx reg32, regl6 x 3

OF B7 movzx reg32, mem16 X 3+

OFBE  movsx regl6, reg8 x 3
reg32, reg8

OFBE  movsx regl6, mems§ x 3+
reg32, mem8

OFBF  movsx reg32, regl6 X 3

OFBF  movsx reg32, mem16 x 3+

10 adc mem8, reg8 SF, ZF, OF, CF, PF, AF = 2+

11 adc meml6, regl6 SF, ZF, OF, CF, PF, AF 2+
mem32, reg32 ‘ ‘

12 adc reg8, reg8 SF,ZF, OF,CF,PF,AF 2

12 adc reg8, mem§ SF,ZF,OF,CF,PF, AF 2+

13 adc regl6, reglb SF, ZF, OF,CF,PF, AF 2
reg32, reg32

13 adc regl6, meml16 SF,ZF,OF,CF,PF,AF 2+
reg32, mem32

14 adc AL, imm8 SF,ZF, OF, CF,PF,AF 2

15 adc AX, imm16 SF,ZF, OF, CF,PF, AF 3
EAX, imm32 5

16 push SS X 1

17 pop SS x 1

18 sbb memS§, reg8 SF, ZF, OF, CF, PF, AF 2+

19 sbb mem1l6, regl6 SF, ZF, OF, CF, PF, AF 2+

mem32, reg32
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1A sbb reg8, reg8 SF, ZF, OF,CF,PF, AF 2

1A sbb reg8, mem8 SF, ZF, OF, CF, PF, AF 2+

1B sbb regl6, regl6 SF, ZF, OF, CF, PF, AF 2
reg32, reg32

1B sbb regl6, meml6 SF, ZF, OF, CF,PF, AF 2+
reg32, mem32

1C sbb AL, imm8 SF,ZF,OF,CF,PF, AF 2

1D sbb AX, imml6 SF,ZF,OF,CF,PF, AF 3
EAX, imm32 5

1E push DS x 1

1F pop DS X 1

20 and mem§, reg8 SF, ZF, OF, CF, PF, AF 2+

21 and mem16, regl6 SF, ZF, OF, CF, PF, AF 2+
mem32, reg32

22 and reg8, reg8 SF, ZF, OF, CF, PF, AF 2

22 and reg8, mem8 SF, ZF, OF, CF, PF, AF 2+

23 and regl6, regl6 SF,ZF, OF,CF,PF,AF 2
reg32, reg32

23 and regl6, mem16 SF, ZF, OF, CF, PF, AF 2+
reg32, mem32

24 and AL, imm8 SF,ZF, OF,CF,PF, AF 2

25 and AX, imml6 SF,ZF,OF,CF,PF,AF 3
EAX, imm32 5

27 daa ¥ SF, ZF, PF, AF 1

OF?

28 sub mem8, reg8 SF,ZF, OF, CF,PF, AF 2+

29 sub meml6, regl6 SF,ZF, OF,CF,PF,AF 2+
mem32, reg32

2A sub reg8, reg8 SF, ZF, OF, CF,PF,AF 2

2A sub reg8, mem8 SF,ZF, OF, CF,PF, AF 2+

2B sub regl6, regl6 SF,ZF, OF,CF,PF, AF 2
reg32, reg32

2B sub regl6, mem16 SF, ZF, OF, CF, PF, AF 2+
reg32, mem32

2C sub AL, imm8 SF,ZF,OF,CF,PF, AF 2

2D sub AX,imml6 SF, ZF, OF, CF, PF, AF 3
EAX, imm32 5

2F das x SF, ZF, PF, AF 1

OF ?
30 xor mem§, reg8 SF, ZF, OF, CF,PF, AF 2+
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31 xor meml6, regl6 SF, ZF, OF,CF, PF, AF 2+
mem32, reg32

32 XOr reg8, reg8 SF, ZF, OF, CF, PF, AF 2

32 xor reg8, mem8 SF, ZF, OF, CF, PF, AF 2+

33 Xor regl6, regl6 SE,ZF, OF,CF, PF, AF 2
reg32, reg32

33 Xxor regl6, mem16 SF, ZF, OF, CF, PF, AF 2+
reg32, mem32

34 xor AL, imm8 SK,ZF, OF, CF, PF, AF 2

35 Xor AX, imm16 SF,ZF, OF,CF, PF, AF 3
EAX, imm32 5

37 aaa X AF, CF 1

SF, ZF, OF, PF ?

38 cmp reg8, reg8 SF,ZF, OF,CF,PF, AF 2

38 cmp mem§8, reg8 SF, ZF, OF, CF, PF, AF 2+

39 cmp mem]l6, regl6 SF, ZF, OF, CF,PF, AF 2+
mem32, reg32

3A cmp reg8, mem§ SF, ZF, OF,CF, PF,AF 2+

3B cmp regl6, regl6 SF,ZF, OF,CF,PF,AF 2
reg32, reg32

3B cmp regl6, meml16 SFE, ZF, OF, CF, PF, AF 2+
reg32, mem32

3C cmp AL, imm8 SF,ZF, OF,CF,PF, AF 2

3D cmp AX, imm16 SF,ZF, OF, CF,PF, AF 3
EAX, imm32 5

3F aas x AF, CF 1

SF, ZF, OF, PF ?

40 inc AX SE, ZF, OF, PF, AF 1
EAX

41 inc CcX SF, ZF, OF, PF, AF 1
ECX

42 inc DX SF, ZF, OF, PF, AF 1
EDX

43 inc BX SF, ZF, OF, PF, AF 1
EBX

44 inc SP SF, ZF, OF, PF, AF 1
ESP

45 inc BP SF, ZF, OF, PF, AF 1
EBP

47 inc SI SF, ZF, OF, PF, AF 1

ESI
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48 dec AX SF, ZF, OF, PF, AF 1
EAX

48 inc DI SF, ZF, OF, PF, AF 1
EDI

49 dec CX SF, ZF, OF, PF, AF 1
ECX

4A dec DX SF, ZF, OF, PF, AF 1
EDX

4B dec BX SF, ZF, OF, PF, AF 1
EBX

4C dec SP SF, ZF, OF, PF, AF 1
ESP

4D dec BP SF, ZF, OF, PF, AF 1
EBP

4E dec SI SF, ZF, OF, PF, AF 1
ESI :

4F dec D1 SF, ZF, OF, PF, AF 1
EDI

50 push AX X 1
EAX

51 push CcX x 1
ECX

52 push DX X 1
EDX

53 push BX X 1
EBX

54 push Sp X 1
ESP

55 push BP % 1
EBP

56 push SI I 1
ESI

57 push Di X 1
EDI

58 pop - AX x 1
EAX

59 pop CcX ¥ 1
ECX

5A pop DX X 1
EDX

5B pop BX G 1

EBX
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5C pop SP Jx 1
ESP
5D pop BP x 1
EBP
SE pop S1 x 1
ESI
5F pop DI x 1
EDI
60 pusha X X 1
pushad
61 popa X x 1
popad
68 push imm16 x 3
imm32 5
69 imul regl6, regl6, imm16 OF, CF 4
reg32, reg32, imm32 SF,ZF, PF, AF? 6
69 imul regl6, meml16, imm16 OF, CF 4+
reg32, mem32, imm32 SF,ZF, PF, AF? 6+
6A push imm8 x 2
6B imul regl6, imm8§ OF, CF 3
reg32, imm8 SF, ZF, PF, AF ?
6B imul regl6, regl6, imm8 OF, CF 3
reg32, reg32, imm8 SF, ZF, PF, AF?
6B imul regl6, mem16, imm8 OF, CF 3+
reg32, mem32, imm8 SF,ZF, PF, AR ?
70 jo rel8 x 7+,3
71 jno rel8 ¥ 7+,3
72 jb rel8 X 7+,3
jnae
72 jc rel8 x ~T7+,3
73 jae rel8 x 7+,3
jnb
73 jnc rel8 X 7+,3
74 je rel8 X 7+,3
Jz
75 jne rel8 x 7+,3
jnz
76 jbe rel8 X 7+,3
jna
77 ja rel8 x 7+,3
jnbe
78 js rel8 x 7+,3
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79 jns rel8 x 7+,3
7A ip rel8 7% 7+.3

lpe
78 jnp rel8 X 7+,3
Jpo
7C il rel8 x 7+,3
Jnge
7D jge rel8 x 7+,3
jnl
7E jle rel8 x 7+,3
Jng
7F jg rel8 x 7+,3
jnle
80 adc reg8, imm8 SE,ZF, OF, CF,PF, AF 3
80 adc mem§8, imm$8 SF, ZF, OF, CF, PF, AF 3+
80 add reg8, imm8 SF, ZF, OF, CF,PF, AF 3
80 add mem8, imm8 SF, ZF, OF, CF, PF, AF 3+
80 and reg8, imm8 SF,ZF, OF, CF, PF, AF 3
80 and mem8, imm8 SF, ZF, OF, CF, PF, AF 3+
80 cmp reg8, imm8 SF, ZF, OF, CF, PF, AF 3
80 cmp mems§, imm8 SF, ZF, OF, CF, PF, AF 3+
80 or reg8, imm8 SF, ZF, OF, CF, PF, AF 3
80 or mem8, imm8 SF,ZF, OF, CF,PF, AF 3+
80 sbb reg8, imm8§ SF, ZF, OF, CF, PF, AF 3
80 sbb mem§8, imm8 SF,ZF,OF,CF,PF,AF 3+
80 sub reg8, imm8 SF,ZF,OF,CF,PF,AF 3
80 sub ~mem8, imm8 SE, ZF, OF, CF, PF, AF 3+
80 Xor reg8, imm8B SF, ZF, OF, CF, PF, AF 3
80 xor memS8, imm8 SF, ZF, OF, CF, PF, AF 3+
81 adc regl6, imm16 SF, ZF, OF, CF, PF, AF 4
reg32, imm32 6
81 adc meml6, imm16 SF, ZF, OF, CF,PF, AF 4+
mem32, imm32 6+
81 add regl6, imm16 SF, ZF, OF,CF,PF, AF 4
reg32, imm32 6
81 add meml6, imm16 SF,ZF, OF, CF, PF, AF 4+
mem32, imm32 6+
81 and regl6, imm16 SF,ZF,OF,CF,PF,AF 4
reg32, imm32 6
81 and mem16, imm16 SF, ZF, OF, CF, PF, AF 4+



80x86 154 (HRIEBHF) 205
BhigtF  HBREE G A10): gt S RIERD FYH

mem32, imm32 6+

81 cmp regl6, imml6 SF,ZF, OF, CF,PF, AF 4
reg32, imm32 6

81 cmp mem16, imm16 SF, ZF, OF, CF, PF, AF 4+
mem32, imm32 6+

81 or regl6, imml16 SF,ZF, OF,CF, PF, AF 4
reg32, imm32 6

81 or meml16, imml16 SF, ZF, OF, CF, PF, AF 4+
mem32, imm32 6+

81 sbb regl6, imm16 SF,ZF, OF,CF,PF,AF 4
reg32, imm32 6

81 sbb meml6, imml6 SF,ZF, OF,CF,PF, AF 4+
mem32, imm32 6+

81 sub regl6, imm16 SEF,ZF, OF,CF,PF, AF 4
reg32, imm32 6

81 sub meml6, imml6é SF,ZF, OF,CF,PF,AF 4+
mem32, imm32 6+

81 Xor regl6, imm16 SF,ZF, OF,CF,PF, AF 4
reg32, imm32 6

81 xor meml6, imm16 SF, ZF, OF, CF, PF, AF 4+
mem32, imm32 6+

83 adc regl6, imm8 SF, ZF, OF, CF, PF, AF 3
reg32, imm8

83 adc mem16, imm8 SF,7ZF, OF,CF,PF, AF 3+
mem32, imm8

83 add regl6, imm8 SF,ZF, OF,CF,PF, AF 3
reg32, imm8

83 add mem16, imm8 SF,ZF, OF,CF,PF,AF 3+
mem32, imm§

83 and regl6, imm8 SF,ZF, OF,CF,PF,AF 3
reg32, imm8

83 and mem]16, imm8 SF,ZF, OF, CF,PF, AF 3+
mem32, imm8

83 cmp regl6, imm8 SF,ZF, OF, CF,PF, AF 3
reg32, imm8

83 cmp mem16, imm8 SF, ZF, OF,CF,PF, AF 3+
mem32, imm8

83 or regl6, imm8 SF,ZF, OF,CF,PF,AF 3
reg32, imm8

83 or mem16, imm8 SF,ZF, OF,CF,PF, AF 3+
mem32, imm8

83 sbb regl6, imm8 SF,ZF, OF,CF,PF,AF 3

reg32, imm8
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83 sbb mem16, imm8 SF,ZF, OF, CF,PF, AF 3+
: mem32, imm8

83 sub regl6, imm8 SF,ZF, OF,CF,PF,AF 3
reg32, imm8

83 sub mem16, imm8 SF, ZF, OF, CF, PF, AF 3+
mem32, imm8

83 xor regl6, imm8 SF,ZF, OF,CF,PF,AF 3
reg32, imm§

83 xor meml6, imm8 SF,ZF, OF, CF, PF, AF 3+
mem32, imm8

84 test reg8, reg8 SF, ZF, OF, CF, PF, AF 2

84 test memS8, reg8 SF, ZF, OF, CF, PF, AF 2+

85 test regl6, regl6 SF, ZF, OF, CF, PF, AF 2
reg32, reg32

85 test mem16, reg16 SF, ZF, OF, CF, PF, AF 2+
mem32, reg32

86 xchg reg8, reg8 X 2

86 xchg reg8, mems8 x 2+

87 xchg regl6, regl6 p. 2

87 xchg regl6, mem16 p.7 2+

88 mov mema8, reg8 X 2+

89 mov mem16, regl6 x 2+
mem32, reg32

8A mov reg8, reg8 X 2

8A mov reg8, mem§8 X 2+

8B mov regl6, regl6 X 2
reg32, reg32

8B mov regl6, mem16 X 2+
reg32, mem32

8C mov regl6, sreg . 2

8C mov mem1l6, sreg ¥ 2+

8D lea reg32, mem32 X 24+

8E mov sreg, regl6 X 2

SE mov sreg, mem16 x 24

8F pop meml6 ¥ 2+
mem32

91 xchg AX, CX x 1
EAX, ECX

92 xchg AX, DX x 1

EAX, EDX
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93 xchg AX, BX x 1

EAX, EBX
94 xchg AX, SP X 1
EAX, ESP
95 xchg AX, BP x 1
EAX, EBP
96 xchg AX, SI X 1
EAX, ESI
97 xchg AX, DI X 1
EAX, EDI
98 cbw x X 1
98 cwde x x 1
99 cdq x X 1
99 cwd x x 1
9A call far direct x 7
9C pushf X x 1
pushfd
9D popf X x 1
popfd
A0 mov AL, direct X
Al mov AX, direct ¥
EAX, direct
A2 mov direct , AL p.
A3 mov direct, AX X
direct, EAX
A4 movsb x x 1
AS movsw x X 1
movsd
A6 cmpsb x x 1
A7 cmpsw x X 1
cmpsd
A8 test AL, imm8 SF, ZF, OF, CF, PF, AF 2
A9 test AX, immlé6 SF, ZF, OF, CF, PF, AF 3
EAX, imm32 3
AA stosb X x 1
AB stosw x X 1
stosd
AC lodsb X X 1
AD lodsw x x 1

lodsd
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AE scasb x x 1
AE scasw x x 1
scasd
BO mov AL, imm8 x 2
B1 mov CL, imm8 x 2
B2 mov DL, imm8 .7 2
B3 mov BL, imm8 ¥ 2
B4 mov AH, imm8 " 2
BS mov CH, imm8 x 2
B6 mov DH, imm8 X 2
B7 mov BH, imm8 X 2
B8 mov AX, imml6 I 3
EAX, imm32 5
B9 mov CX, imml6 X 3
ECX, imm32 5
BA mov DX, imml16 x 3
EDX, imm32 ’ 5
BB mov BX, imml6 x 3
EBX, imm32 5
BC mov SP, imm16 X 3
ESP, imm32 5
BD mov BP, imm16 X 3
EPB, imm32 5
BE mov SI, imm16 " 3
ESI, imm32 5
BF mov DI, imml6 X 3
EDI, imm32 5
Co rol reg8, imms$§ SF, ZF, OF, CF, PF 3
ror AF?
Co rol mem8, imm8 SE, ZF, OF, CF, PF 3+
ror AF?
CO0 shl/sal reg8, imm§ SF, ZF, OF, CF, PF 3
shr AF?
sar
Co shl/sal mem8, imm8 SF, ZF, OF, CF, PF 3+
shr AF?
sar
Cl1 rol regl6, imm8 SF, ZF, OF, CF, PF 3
ror reg32, imm8 AF?
Ci rol mem]l6, imm8 SF, ZF, OF, CF, PF 3+

ror

mem32, imm8

AF?



sar

80x86 55 (#FHEHHF]) 209
EhigfF RIEM ZRIAEREAL RIER Y

Cl shl/sal regl6, imm8§ SF, ZF, OF, CF, PF 3
shr reg32, imm8 AF?
sar

Cl shl/sal mem16, imm8 SF, ZF, OF, CF, PF 3+
shr mem32, imm8 AF ?
sar

Cc2 ret (near) imm16 x 3

C3 ret (near) x X 1

C6 mov mem§8, imm8 X 3+

Cc7 mov meml6, imm16 X 4+

mem32, imm32 6+

CA ret (far) imml6 " 3

CB ret (far) p X 1

DO rol reg8 SF, ZF, OF, CF, PF 2
ror AF?

DO rol mem8 SF, ZF, OF, CF, PF 2+
ror AF?

DO shl/sal reg8 SF, ZF, OF, CF, PF 2
shr AF?
sar

DO shl/sal mem8 SF, ZF, OF, CF, PF 2+
shr AF?
sar

D1 rol reglé SF, ZF, OF, CF, PF 2
ror reg32 AF?

Di rol reglé SF, ZF, OF, CF, PF 2+
ror reg32 AF?

D1 shl/sal regl6 SF, ZF, OF, CF, PF 2
shr reg32 AF?
sar

D1 shl/sal regl6 SF, ZF, OF, CF, PF 2+
shr reg32 AF?
sar

D2 rol reg8, CL SF, ZF, OF, CF, PF 2
ror AF?

D2 rol mem8, CL SF, ZF, OF, CF, PF 2+
ror AF?

D2 shl/sal reg8, CL SF, ZF, OF, CF, PF 2
shr AF ?
sar

D2 shl/sal mem§, CL SF, ZF, OF, CF, PF 2+
shr AF?
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D3 rol regl6, CL SF, ZF, OF, CF, PF 2
ror reg32, CL AF?

D3 rol mem16, CL. SF, ZF, OF, CF, PF 2+
ror mem32, CL. AF?

D3 shl/sal regl6, CL SF, ZF, OF, CF, PF 2
shr reg32, CL AF?
sar

D3 shl/sal mem16, CL SF, ZF, OF, CF, PF 2+
shr mem32, CL AF?
sar

D40A  aam X SF, ZF, PF 2

OF, AF,CF ?
D50A  aad x " SF, ZF, PF 2
OF, AF, CF ?

D7 xlat X x 1

EO loopne x I 11+
loopnz

El loope x x 11+
loopz

E2 loop x x 11+

E3 jecxz rel8 X 2

E8 call rel32 x 5

E9 jmp rel32 X 5

EB jmp rel8 x 2

F2 repnz X X 1
repne (string instruction prefix)

F2A6  repne x x 2
cmpsb

F2A7  repne x X 2
cmpsw
repne
cmpsd

F2AE  repne x X 2
scasb

F2AF  repne X x 2
scasw
repne
scasd

F3 rep x x 1
repz (string instruction prefix)
Tepe '

F3A4 r1ep X x 2

movsb



80x86 154 (R IEDHF) 211
Bhgsr  IRER ERMEAAREAL . BRER FIY
F3A5  rep X X 2
MOVSW
rep
movsd
EF3 A6 rep stosb x X
F3A6  repe X X
cmpsb
F3A7  repstosw x I 2
rep stosd
F3A7  repe x X 2
cmpsw
repe
cmpsd
F3AE  repe x x 2
scasb
F3 AF repe x 2
scasw
repe
scasd
F5 cme X CF 1
F6 div reg8 SF, ZF, OF, PF, AF ? 2
F6 div mems8 SF, ZF, OF, PF, AF? 2+
F6 idiv reg8 SF, ZF, OF, PF, AF ? 2
F6 idiv mem§ SF,ZF, OF, PF, AF? 2+
F6 imul -reg8 OF, CF 2
SF,ZF, PF, AF?
F6 imul mem3 OF, CF 2+
SF, ZF, PF, AF?
Fé6 mul regl OF, CF 2
SF,ZF, PF, AF ?
F6 mul mem8 OF, CF 24
SF, ZF, PF, AF ? K
F6 neg reg8 SF,ZF, OF,CF,PF,AF 2
F6 neg mems$ SF, ZF, OF, CF,PF,AF 2+
F6 not reg8 X ' 2
F6 not mem8 X 2
F6 test reg8, imm8 SF, ZF, OF, CF, PF, AF 3
F6 test mem§, imm8 SF, ZF, OF, CF, PF, AF 3+
F7 div reglé SF, ZF, OF, PF, AF ? 2
reg32
F7 div mem16 SF, ZF, OF, PF, AF ? 2+

mem32
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F7 idiv regl6 SF, ZF, OF, PF, AF ? 2
reg32

F7 idiv meml6 SF, ZF, OF, PF, AF ? 2+
mem32

F7 imul regl6é OF, CF 2
reg32 SF, ZF, PF, AF?

F7 imul mem16 OF, CF 2+
mem32 SF, ZF, PF, AF ?

F7 imul mem1l6 OF, CF . 4
mem32 SF, ZF, PF, AF ? 6

F7 mul regl6 OF, CF
reg32 SF, ZF, PF, AF ?

F7 mul meml6 OF, CF 2+
mem32 SF,ZF, PF, AF ?

F7 neg regl6 SF, ZF, OF,CF,PF, AF 2,
reg32

F71 neg meml6 SF, ZF, OF, CF, PF, AF 2+
mem32

F7 not regl6 x 2
reg32

F7 not mem16 7 2+
mem32

F7 test regl6, imm16 SF,ZF, OF,CF,PF,AF 4
reg32, imm32 6

F7 test mem16, imm16 SF, ZF, OF, CF, PF, AF 4+
mem32, imm32 6+

F8 cle I CF 1

F9 stc x CF 1

FC cld p DF 1

FD std I DF 1

FE dec reg8 2

FE dec mem38 SF, ZF, OF, PF, AF 2+

FE inc reg8 SF, ZF, OF, PF, AF 2

FE inc mem$ SF, ZF, OF, PF, AF 2+

FF call reg32 (near indirect) x 2

FF call mem32 (near indirect) X 2+

FF call far indirect X 6

FF dec meml6 SF, ZF, OF, PF, AF 2+
mem32

FF inc meml6 SF, ZF, OF, PF, AF 2+

mem32
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FF jmp reg32 X 2
FF jmp mem32 x 2+
FF push meml6 X 2+

mem32
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