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Motivation of ASM Developing
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Assembler & Linker

© AN
— JL4%izs(assembler):
 The assembler program converts a symbolic source file into
a binary (hexadecimal) object file

Symbolic Instructions => Binary Instructions

(man readable) ( machine readable)
— HEFEAR (linker)
* Reads the object files outputted by assembler and links them

together into a single execution file. Third party binary
libraries are often linked together too.

Binary Object Files (+ Binary Libraries ) = Execution File
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Assembler & Linker
© 8% 4 BHES WC)FMRIES (L4

PLSEERE & 4R fe?

— WET IR ] DA g (compile) 4 Bl g2 28 B
TR RIS, X e - fllassembler A
B e B A ) R X, B L ] W b
(ﬁ(ﬁjlznlntelE’JOMFh{ﬁiﬁnTI/MotoroIaB’JCOFF;ICT

#E?) , DI eATHER Rl AR e e 2R links

(mix-programming)

M SEBR & i L

2006-5-18

Tongji University

P



Assembly Developing Flow

< Step 1: 44 (Edit)
— JLYRiE S IRl R AR SUM K, AT DR — AN SO
AR I T B

< Step 2: L4 (Assemble)
- i_JEFH assemblerf i LA TIC 0, AR R ik H AR S (OB I
=)
“ Step 3: #&$Z(Link)

— A linkerxfassemblerii i (OBI A HFT8E4E, AR & MIW]
AT 5

% Step 4: iR (Debug)
— JaahiHiAfE 7 (debuggen i TR, G L BLEE ERIR [Elstep 1347
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Assembly Developing Flow

“ B g AR B Ak 2 BT S DA
B aniE R AR T B B

— Make R HOBEA:, 0T DA B i 5 R U B8 e
S5 FIELT B 2R

— SRIER G R ALAL BT RE

 DOST Ay #tbAb B ((bat) FLinux |~ [T fY BEIAS ST A
(script)
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Programming: Basic Framework
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title test
skkkkkkkkkkkkkkkkkkkkkkkkhkkkkhkkkhkkhkkkhkhkkkkkkkkkkhkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkk
data_seg segment ; define data segment

operl dw 12

oper2 dw 230

result dw ?

data_seg segment

s kkkkkkkkkkhkkkkkkkkkkhkkhkkhkkkhkkhhkhhkhkhkhkhkkhkkhkkhkkhhkhhkkkkhkkhkkhkkhkkhhkkhhkhkhkkhkkkkhkkhkkhkkhhkkhhkhhkhkkkhkkkkhkkhkkhkkx

data_seg2 segment ; define extra segment

data_seg2 segment

s kkkkkkkkkkkkkkkkkkhkkhkkhkkkhkkhhkhhkhkhkkhkkhkkhkkhhkhkkhkhkkkkhkkhkkhkkhkkhkkhhkhkkkkkkhkkhkkhkkhhkhhkhkkkhkkkkkkhkkhkkkkx
’

code_seg segment ; define code segment
assume cs: code_seg, ds: data_segq, es: data_seg?2

start: ; starting execution address
mov ax, data_seg ; data segment address
mov ds, ax ; into DS register

; main part of program goes here
mov ax, operl
add ax, oper2
jge store
neg ax
store: mov result, ax
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end star
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Programming: ASsume, ......

& AR

— L 423 (assemble) R, 5 B IL4RFE 5 IS AT
Ky —MEERAS 7 AL SRR AT ) kAR

— B AT 4% 3 i db, dw, dd, dg, dup

— B X 2K: segment, assume, common

— R ITR4AE 9 : name, title, end

— BN ERAE: org
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Programming: ASsume, ......

“
— WEAR AT IR 4L (initializing the stack): TextBook Sec 4.2
PJrPush/Pop#i- 4 #y2 2)

— PHERAERIC W48 45 1 i BH L TextBook Sec 4.7
Assemble Detail Table 4.21

— NEBTINY, SMALLE) 8 WL TextBook Sec 4.7
Memory Organization/N{7

2006-5-18 Tongji University. -



%*I)?
o _IU\TEE% ’ LJJ.L:IX )L

“ o

Programming: Flow Control
e *I/?Hg

JU

RSB R: T

b ?}ﬁﬂ:’ ﬁi’

*IIIQ:&*/J ’ _IU\{P%/@—‘JQJ%* ’

i, MIEERES it 1 for/while, ifZ5EA] o azﬁ'in

FL 25 AL SRR A S
Jii: AESSAAL G AR B 2 v BV G AR

— Gotojgf] + FAEHIW + b5 tn] DASEEE_E A PO Fioky
Hegk iy, THE RN, HRES T
— Gotoi A FEASMHAIL K IMP/LOOP 415, 44k H
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Programming: Flow Control
o JU\% %mm%*fﬂGOto%*I%JU\:U%%XE'{EI

Y
— GG

W5,

I (implementation)#

— JkF-gotor 4y
At S 3R 22 K

EIEAN R IIE S XA W T, X 4ing
KA FIEIEGIN T B2 2R, BN5HR A R Sk

LA A Y [X

Ja BEZE A AR AR N [

XAy T B pg4% O (interface) fisk

iy

EEjk MK}A *£D$HJ<EEA $H X ﬁﬂﬁn_mu )
5)%)&75 RELE @O A, S

I X o

Tips: Z-T-gotoffy gy feJt ] DASEBU UL iR 1Y, (HIX A5 LY
W, e e EMRET RA G M. BATNAEDL 5 E R EETgotof 25
FIEAESAL R BIAR , DA SE & B3 R AU AR P T

i 0 S
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Programming: Macro

2 4R % (macro)? (section 7.1)

— A macro Is a group of instructions that perform one
task

© Assembler S QT TR 7
— AL FESS (pre-processing)
“ Macro iy & SLHME

— & X : macro name MACRO [dummy parameter list]

ENDM
— ffiffl: T DMEmacroR R — AL A4, MITLET 4
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Programming: Macro

“ MacroHF &Z+H:55
— WA IL(SE) W E

M%m¢m&mn¥7u%ﬁﬁﬁiﬁ$,ﬁ$ﬁ

I HRFIESHL,
B e

N RTEZ T, Fht a3

— WA RERE R L LOCALDy#RIEE AT
— ZRHREE
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Programming: Preprocessing

@ BT PAL BEOR B H B L g
— ER AR

« REPT expression

- ENDM
— PRGN

e |IF argument
. [ELSE]
E.N.DIF
Eﬁ AL B FH T A0 B 4R 4K

RS VA, FilAbEEs
Lﬁ¢ﬁ%ﬂ%%¢ﬁiﬁ

N

ﬁa
fgﬁi"

2006-5-18 Tongji University



Programming: Procedure

“ WtE: FE(procedure)
— A procedure Is a group of instructions that usually
performs one task. (Section 6.3, P. 203)

— %€ X : name PROC <modifier>

RET
name ENDP

— J: CALLIRA
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Programming: Procedure

“ B MBS RO I A2 iz ) (G0 5 A\ e

l
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Programming: Procedure
© —RIGFRAGRL: HWTEBISR (interrupt

service routines)
— R AR R H 3
— EFINTIR ST, EEIRETHE IR ]
< B BEA AT HIE I SRIBEMT AL ?
— Interrupt TableFinterrupt Vectori] g
 Interrupt number (ref: section 6.4, P. 208)

“ B3 N AISRVH AR B4 BB B S 8 112
FFHICALLFIRET? i 24 FINTHIIRET?

— BRRPIRS B RF AR R, $HlInPSW

——
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Programming: Procedure

@ B%: W] o Wi AT R IR AIL?
— RS HETEREARE
— bR EAL
~ FFehliH 4 STIRI o4t 4-CLI
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Programming: Module

« B BEYLgE
- SO GIEAH B & B2 0 S B AR (BRI
%ﬁ);@?ﬁﬁﬂﬁﬂﬁﬁ%%%§n,ﬁ?ﬁﬁ
T8 1% 3% O 1 ) 15 e AL ) Th RE

AL GwTE 5 XN BRI T2 B TER SR

— extrn & public

— extrnAupublicL| BISEIL . 45 BhsERE2% (linker)
© B KIHAER . macro library
“ HERPRE R HA#E A : procedure library

— TR I 0 B B R
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Programming: Data Structure

“ALGE S DU

— AR S % M5 2
T HUHR 4 1 B SORMEE

3% B BASI

CALRFET A B WA 11 R
— T3 Ak

Nl
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Mixture Programming

< NI Z%(inline assembler)
— RN T EREE . 16bitiA 232bit, real mode
b =protected mode
- 5% _asm{.}
o HEZIES B 4432 (compiler)$fit
— MEA: WATAEIL g ARAS AfE EREP ARE B
© o7 =V gL ( Independent Assembly Module )
— MERL: WHATAEL R T A = s S 2 Al fE 5
BAE? MBI R IAE S sy g XL E -

Ref. chapter 8
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Summary

“ RS : assemblerfilinker
Em%ﬁ@)ﬁMwﬁ,ﬁ%TAiﬁm 1=
“ EIE AL G P AR AN g
© SRR RHA

- GHIEE TR BE. TREPE, ®EEI00
MBLR ST K RIRE )

“AL 5 CIR G MR TIRE

= ;ﬁﬂéﬁiCi RERS, TG IL 50 4 o B T M e
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