Princess Sumaya University for Technology
Computer Engineering Department
22440: Microprocessor Lab

MASM Tutorial

Follow this tutorial step by step:

® You can use almost any text editor to create an assembly program. In this example, we
will use Microsoft’s EDIT. Type “edit examplel.asm” on the command prompt and

enter the text of the program.
Save the file by “Alt-F” and “Alt-S”. Exit “Alt-F” and “Alt-X"

et C:\WINDOWS\System32\cmd.exe - edit example1.asm

dit earch iew ptions elp
C:\masm32\examp
-MODEL SMALL ;One data and one code segments
-DATA ;Start of the data segment
DB 33H sAllocate memory for variables
DU A1081H
DD BAAAASS55H
;Code segment
;Enable 32-hit
-STARTUP sThe program starts here
MOU AX, @ sClear register AR (AX=0D
MOU AL, UAR1 ;Copy value inside memory location UARL
sinto the register AL
MOU BX, OFFSET UAR2 sPlace offset of UAR2 into the register BX
MOU [BX1, AL ;Copy value from the register AL into
sthe memory location pointed to by BX
MOU [BX+11,.AL ;Copy value from the register AL into
sthe memory location pointed to by BX+1
MOU EAX, 12345678H ;Load the number 12345678H
sinto the register EAX
MOU UAR3,. EAR ;Copy value from the register EAX into
sthe memory location UAR3
-EXIT ;Exit to DOS
END




® Compile and link the assembly file by issuing “ml /Zi examplel.asm”

AWINDOWS\System32iemd. exe

icrosoft (R> Macro Assembler Uersion 6.14. 8444
Copyright <G> Microsoft Corp 1981-1997. All rights reserved.

Assembling: examplel_asm

Microsoft (R> Segmented Executable Linker Wersion 5.608.33% Dec
Copyright <C)» Microsoft Corp 1984-1993. All rights reserved.

Object Modules [.obhjl: examplel.ohj ~CO:nopack
Run File [examplel.exel: "examplel.exe'
ist File [nul.mapl: HUL
Libraries [.1ihl:
Definitions File [nul.def]1:
LINK : warning L4821: no stack segment
CUPACK : warning CK4887: unrecognized option ~x; option ignored
Microzoft (R>» Debugging Information Compactor Uersion 4.26.81
Copyright <c? Microsoft Corp 1987-1993. All rights reserved.

C:smasm32 >

® Now let us start and configure the Code View debugger. Type “cv examplel.exe” at the
command prompt. Enter “Alt-W” and make sure that you have the following windows
on the screen:
o sourcel
o registers
o memoryl

Press “Alt-F5” to arrange the windows on the screen.

et C:\WINDOWS\System32\cmd.exe - cv examplel.exe

ptions alls indous elp
sourcel CS:IP examplel.asm =
MOU AX,. @ ;Clear register AR (AX=0 AR ANRBRRBAY
B8DFA9 MOU AX .B9DF 515151515]5151%)
S8ED8 DS . AR 515151%15151515)
8CD3 BX.SS 51515151515151%)
2BD8 BX .AX 5151514%15151515)
C1E384 BX .84
S8EDB SS.AX
B3E3 SP.BX
A9DD:8B1A@ B8AARBA AX .80084
18: MOU AL. UARL ;Copy value inside memor
A%DD:8913 ABBCHA MOU AL.BYTE PTR [68868C]
1155 sinto the register AL
12: MOU BX. OFFSET ;Place offset of UAR2 in
A#9DD:8016 BBODBA MOU BX . 868D

[5]————— memoryl : =
@92CD: 00060 9F 88 94 FO = fF.Uiz1e=i008
@9CD:806C A3 D4 A7 56 Eealy EaUCHeA 0
A9CD: 0018 88 82 A1 61 EEE. By
A9CD:8024 EF:“FF. ‘EF.'RF 0036
#2CD:80308 88 18 88 CD FF FF FF HN.1T.=0

{Trace> <Step> <Go> <{After Return> <ESC=Cancel>




® Set the options through “Alt-0” -> Preferences. Set the options as shown below and
click “OK”.

et C:\WINDOWS\System32\cmd.exe - cv examplel.exe

File Edit Search Run Data EUNATLEE Calls Help
[31 sourcel CS:IP examplel.asm
25 MOU AX, @ ;Clear register AR (AX=0

Windous
1=[?Iregist —IitT
AR alalalerararsls ¢

@9DD: BBAB
@9DD: 08063
@9DD : BABS
@9DD: 0087
@9DD - 8RBT
@9DD:806C
@9DD : BABE
A9DD: 8010

18:
A9DD:80813
11:
12:
A9DD: 8016

[51
@92CD: 0000
@92CD :808C
A9CD: 0018
#9CD:8024
#2CDh:00308

<F1i=Help>

B8DF@A9?
S8EDS

|

nimate Speed:[Medium-

MOU
MOU

Scroll Bars
[X] orizontal
[¥] ertical

isplay Radix:[Decimal

AX .B9DF
DS . AR

[EBX
CR

5151515515155
51%15]51515]515)

Preferences

Show
[¥] tatus Bar

[¥]1 Call-Stack arameters
[¥]1 2-Bit Registers

ensitive |

Searching
[R]1 ase 8

5151515151515 1%}
al51a151e15]5]5)
g5151%1515]%15)
aln a1 0e]151%15)
g51514515151%15)
A2CD
ACD
5151515}
151515}
a9DD
19DD
aln a1 0515 1%15)

< Co ors...>

< Cancel> OK < Help>

151515154517}
P EI PL
1 PO NC

FF FF FF FF FF FF FF F
BE D1 14 668 18 648 CD A
<Enter> <ESC=Cancel> <T

F 94 B9 E8 36 5086
9 FF FF FF FF J9.1.=0

AB=Next Field>

Set Source 1 window options as shown below through “Alt-0” -> “Source 1 window”

et C:\WINDOWS\System32\cmd.exe - cv examplel.exe

File

Ed

[31

it Search Run Data NV
sourcel CS:IP e

Sourc

File: examplel.asm

IS UHEM Calls Windows Help

xamplel.asm

1=[7Iregist —IitT

el Window Options

- Display Mode
{ > ource
(=) ixed Source and A
¢ > ssembly

[X1
of control
ssembly

- Disassembly Options
[¥]1 Show Machine ode
[®]1 Show A dresses

[ 1 ower Case Instruc
[¥]1 Show Symbolic ame

Mixed Mode Order

(®) S urce Line
¢ > Ass mbly

tions

ollow CS:IP thread

ab Length = [8--1 spaces

NARRBGY

slels]5]5]%)
1515141515}
1615151515}
1615151515}
1615151515}
1615141515}
1615151515}

OK

<Cancel> <

elp >

<Fl=Help> <Enter> <{ESC=Cancel> {TAB=Next Field>




® And the memory window options through “Alt-0” - > “Memory 1 window”

et C:\WINDOWS\System32\cmd.exe - cv examplel.exe

File Edit Search Run Data EUNSTLEM Calls Uindows Helyp
[3]1—————— sourcel CS:IP examplel.asm

1=[?lregist —it

95 MOU AX, @ ;Clear register AX <AX=0|]JEAR = HRRBAAAGY
@a9D Memoryl Window Options 51515)
aeb 1008
a9D ddress expression: 106
a9D ) B A e A A A A A A A A A A A i 1 [R]1 e—-evaluate 41515}
a9D expression 100
ggg isplay format: always (live) ﬁhg
1 113
a9D Ascii (8-hbit char) 1
18: Byte (8-hit hex) [ 1 how Raw Data
Integer (16-hbit decimal) N
Integer Hex <16-bit hex> §
Integer Unsigned <{16-hit decimal) N umber of values
Long (32-bit decimald { Per Line:[Var.--1
v:‘,\g
4517}
OK {Cancel> < elp >
A2CD: 8838 GE Dl 14 BB 18 @@ CD 89 FF FF FF FF ﬁ;ﬂ.T.ZOJ ﬁ

{F1=Help> <Enter> <ESC=Cancel> {TAB=Next Field>

The configuration is now complete.

® et us examine the cv program.

Instruction
mnemonics

Line # from the source file

Instructions in memory

alls

HOYEL SMALL ;0ne data and ong:
.DA_A ;Start of the data segrient
DB ;Allocate memory for sariahles
DU @1H
DI BAAAASS55H

.f.ODE ;Code segment

. 386 ;Enabhle 32-hit

STRRTUP s;The program stirts here

AX. @ :Clean pegister AR (AX=0

1uD PPPB BSDFAY h AX .B9DF
9DD:B0BA3 BED8 DS . AR
9DD:@0BA5 BCD3 BX.SS

9DD:0009 C1E384 SHL BK 04 @ :
A R S———r NN - voaougoo

[avuv auuy FF 9F 88 94 F@ FE 1D I1o=u ‘" NU UP EI PL
A9CD B8anaC 14 AB B3 D4 87 56 81 @F NZ NA PO NC
B9CD 9818 )1 91 88 82 81 81 FF FF - BEE ’
A9CD 8624 'F FE FE FE FE FF FE 24 o
k89CD 8838 JE 14 98 18 8@ CD B89 FF

rjnlalalalalals)
515 ]5]5]5]5]5]5]
rjnlalalalalals)
515 ]5]5]5]5]515]
000BRAARA
515 ]5]5]5]5]5]5]
rjalalalalalsl]

L1 | [ | 1 O

G

| |
l Registers
Offset Memory content shown I
as byte-size The same memory

Value of the DS  hexadecimal numbers Put shown in ASCII



Lines of the source code Actual instructions executed
by the processor

cv C:\WINDOWS\System32\cmd.exe - cv example1.exe

earch un ata ptions alls indous
sourcel CS:IP examplel.asm 'Tr—[7]reg1°t
MOU AL, UAR1 ;Copy value inside menory| 15]4]5151515]15]%)
ABBCHAB MOU AL.BYTE PTR [8868C] 151515 1515]5]5)
sinto the register AL a]5151a]515145]5}
MOU BX, OFFSET UAR2 s;Place offset of UAR2 in [515]515151515]5)
@316 BBADAG MOU BX . GB@D ARBABABA
MOU [BX1. ;Co value from the 1514151515151515)
@319 88097 MOU BYTE PTR [BX1.AL ARBRBABA
sthe memory location 1515151515151515)
MOU [BX+11.AL ;Copy value from the a9Cch
@318 884701 MOU BYTE PTR [BX+811,.AL a9Ch
s;the memory location \5 15]5]51%)
MOU EAX, 12345678H sLoad the number 1234)6?\§ 15151%]%)
66B878563412 MOU EAX.12345678 \? @a9DD
o the register EAX | CS a9DD
, i Hlkre - maannnnn
A9CDh: 3886 9F @88 9A 1D F@ 96 02 F.U=10=00 NU UP EI PL
A9CD:0808C A3 D4 @87 @F B4 83 09 E-évk-UCNOac NZ NA PO NC
A9CD:0018 88 92 61 FF FF FF FF
A9CD:0024 FF FF FF 94 A9 E8 36
A9CD:0030 88 18 6@ FF FF FF FF

'-wqm@m.ucwmm»—t
s ke an Rodan wn b an B anoan

LU (| [ {1

55 The offset for a byte is computed by Flags
adding the column number (0-15) to
the offset indicated for the line
First instruction of Prolog to the program generated by the
‘the user program .STARTUP directive

CE o \er‘DOWS\Syslem32\cmd exe - c'r examplel.exe

earch un ata ptions alls indows elp
sourcel CS:IP examplel.asm ,Tr—[7]reg1“
UpP s;The program starts here U/ EAX = BBBBHR0A
MOU AX,. @ :Clear register AR (AX=0Q |EBX = 800000060
= B8 AF@A9 MOU AX .B9DF § = BBBBBHBBA
A9DD:8083 S8ED MOU DS.AR §1 5 15151515151515]
A9DD: 88685 8CD3 MOU BX.SS §i 1515151515155
A9DD:0087 2BD8 SUB BX .AX %1 5 1515151515155
A9DD:8609 C1E3084 SHL BX .84 §§ = BRBRBRBA
A9DD:8068C S8EDA MOU SS.AR %j Sl 151%1515151515)
A9DD:BBRE B3E3 ADD SP_RX %' = B92CD
A9DD:8018 B8HABG MOU AX . 8008 § = @92CD
a: MOU AL. UAR1 ;Copy value inside mem0r§ = BBBA
A9DD:8013 ABBCHA MOU AL.BY1E T ™ [B0ABC]1 § = 80860
1- ;into th3 register AL N = @9DD
MOU BX. OFFSET UAR2 3Place offset of UARZ in CS = @9DD
< \‘\‘&‘&&‘\WW\\W Iéll{ = 88383338
B9DF 5151%15) - ] ﬂF FE F@ 96 082 F.U=10=00 NU UP EI PL
@9DF : 888C AR A1 84 83 692 k-évk-UQﬁOaO NZ NA PO NC
A9DF:80818 ¥5 BZ vy FF 85 FF FF
A9DF:0024 88 FF 8?2 E8 36
@9DF:08034 : 6C @69 FF FF FF
=81 Fmt>
VAIﬁ / The computer replaced label
VAR2 VYAR1 by the actual offset of
VAR3 that byte in the data segment




Step through the program and observe the execution of every instruction.
o Press “F10”.
o The debugger shows execution of the first line of the initialization code.
o Press “F10” multiple times until the instruction “MOV AX, 0” is highlighted. This
is the first instruction of your program.

A C'\WINDOWS\SwtemSZ\cmd.exe - cv examplel.exe

11e earch un ata ptions alls
————— sourcel CS:IP examplel.asm lfr—[?]reglg

,Clea} register | EAR ABRAA? DF

AX.B9D BBBBFFEAB

DS.AR 5151515 151415]5]

BX.SS 5]5]5]5]5]5]5]5)

BX . AR HAWBFFEQ

BX .84 BBBBEnvAE

511515 1514]1505]

516]515151515]4]
@9DF
A9CD

MOU AL, UARL ;Copy value inside memok

(3515 16515] MOU AL.BYTE PTR [88GC] 5151515}
;into the register AL G@BB

MOU BX,. OFFSET UAR2 ,Place offset of UAR2 1n§

:@A16 BBADAA nou BX .0 cs 391)1)
RN AN \\W\‘&\‘\‘\\\\\‘\\W , E}I{ =

G?DF a8eB 78 56 34 12 66 93 GF BB B4 4C CD 21 xU4tfdxe.{L=* NU UP EI NG
@9DF:BBAC 33 @1 @1 55 55 AA AR 4E 4E 42 30 39 3EEUU--NNBGB? NZ NA PO 8
A9DF:0018 98 B2 60 B0 06 B0 B0 A1 61 B8 43 56 yO..... 6. C

A9DF:8024 ©1 B0 B0 B0 VB BB B0 B 2C B8 8O B B...........

A92DF:8838 6C 65 78 61 6D 78 6C 65 31 2E 6F 62

{Trace> <Step> <Go> <After Return>

L | | | (| [ [ |}

Observe the value in the register EAX. Register AX contains the number 09DFH.

et C:\WINDOWS\System32\cmd.exe - cv examplel.exe

ile dit earch un ata ptions
1=[3 ]—————————— sourcel CS:IP examlei
Q= MOU AX, @
A9DD:0BBA BE8DFA9 MOU - DA Sooor T LY
A?DD:00B3 S8EDS8 MOU 515151515151515]
8CD3 MOU [5]5]5]5]5]5]5]5)
2BD8 SUB HAABFFED,
C1E384 SHL #BBBBBHEA
S8EDB MOU 5151451515151515)
B3E3 ADD 5151515151515 15]
B88OAAB MOU @9DF
MOU AL, UAR1 ;Copy value inside memor a9CDh
ABBCH0 MOU AL.BYTE PTR [68868C] 51515]5)
sinto the register AL 5]5]5]5)
BB@DggU BX. OFFﬁga UAR2 = égégce offset of UAR2 in{ gg gggg
= \\\\‘&‘\‘\‘N‘N‘\‘&&&&\”&\‘%\‘\&&%&&mgg gég
78 56 34 12 66 @F B4 4C CD 21 xU4tfax.{L=*
@9DF #eaC 33 981 A1 55 55 AA AA 4E 42 3@ 39 3EEUU--NNB@?
A9DF:0A18 98 A2 A0 BB A8 BA 6O 91 98 43 56 yO..... &6.CU
A9DF:8024 01 B0 V0 BB BB VA BO 2C v 98 BB B.......
B9DF:00838 @C 65 78 61 6D 78 6C 31 2E 6F 62

{Trace> <Step> {Go> <{After Return>

alls indows elp

LU | (| (| (O | | Y I




e Now press “F10”. The debugger will execute the highlighted instruction. Note the
change in the content of EAX and the fact that the register has been highlighted by the
debugger, indicating the change.

cv C:\WINDOWS\System32\cmd.exe - cv example].exe

dit earch un ata ptions alls indows

sourcel CS:IP exam-lei.asm

11e

elp
1

MOU AX.

a

E9DD-BBBB
A9DD : 0003
A9 DD : BBAS
A9DD : 00087
A9 DD : BBAY
A9DD : BBAC
A9DD : BABE
'9DD 0818

B8DFA9%
S8ED8
8CD3
2BD8
C1E364
8EDSA
A3E3
B8B0AHA

MOU
MOU
MOU
SUB
SHL
MOU
ADD
MOU

MOU AL, UAR1
ABBCHB MOU

AX . B9DF
DS . AR
BX.SS
BX . AX
BX .04
SS.AR
SP.BX
AX . 80060
;Copy
AL,.BYTE P

value inside memor
TR [B66C]

sinto the register AL

e

D:

MOU

BX. OFFSET

MOU

UAR2

sPlace
BX . 886D

offset of UAR2

Z

5150515051795 1%}
5150515151515 1%}
ABOBFFEB
[515]5145151%15]%}
5151505 15151515)
5151515151515 15
A9DF
@9CD
151505 15)
51515 1%)

4%%%%%%%&@@@2@

LI | | (| (| (| A |}

A2DF
@a9DD

HRRRAN1 3
#BBnR3282
UP EI NG
NA PO NC

in
BBADAA
G ‘%@§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§i§5
78 56 34 12 66 @F 8@ B4 4C CD 21 xU43fdm.{L=t ||

33 81 81 55 55 AA AR 4E 4E 42 36 39 3lIUUw1NNBB9
98 B2 00 B0 B0 B0 B0 A1 A1 B8 43 56 &E.CU
A9DF:8024 01 60 B0 B VO BB BB VO 2C B0 B BA B...........
A92DF:8038 ©AC 65 78 61 6D 78 6C 65 31 2E 6F 62 <fexamplel.oh

{Trace> <Step> <Go> <F3=S1 Fmt> <Sh+F3=M1 Fmt>

CS
EIP
EFL

@9DF : 806C
A9DF:0018

{After Return>

The highlighting of the code window moved to the next instruction.

Note that the line of the source code “MOV AL, VAR1” became
“MOV AL, [000C]” where 000CH is the actual offset of VAR1 in the data segment. You
can check that this is true by checking the contents of memory location DS:000CH in the
memory window.

® Now execute this instruction by pressing “F10”. The content of the register AL changes,
taking the value from VAR1.

ci C:\WINDOWS\SysiemIJZ\cmd.exe - cv example1.exe

dit earch un ata ptions alls

soupeesd=CS: [P examplel.asm [—[7]1‘8 ist
MOU AL, UAR1 ;Copy valwo.inoide memorT;EﬂX xBBﬂﬁ
AL, BYIE"TIR [06BC] | BBBBF}ES

D:8913 ABBCHA 1iou
sinto the reygisier 51515151515 T85)

MOU
8616 BBADAA

MOU
D:8019 8887

MOU
:B01B 884701

MOU

G9DF-BBBB
@9DF : B06C
A9DF:0018
B9DF:8024
B9DF:0030

:B01E 66B878563412

{Trace> <Step> <Go>

BX. OFFSET UAR2
MOU
[BX1. AL
MOU

[BX+11,.AL

MOU

EAX,. 12245678H
MOU

{After Return>

sPlace
BX . 8880
;Copy
BYTn PTR
,t:he m
;Cop
BYTE PTR
sthe m
;Load
EAX.12345

offset of UAR2 i
value from the reg
[BR1,.AL

emory location poi
value from the reg
[BE+011,AL

emory location poi

the number 1234567§

678

register

xU4tfu# {L=*

" LILIDﬁO

|

o the i » E
NQ§§§§§§§§§§§§§§§§§§§§§§§§§k

\

BBBBAGIA
APBBFFER
BBAARE B
AeAARNA8
BBARAIBE
@9DF
B9CD
(ATl
(5550
@9DI
CS = B9DD
EIP NAEBNAL6)
BBNe3282
NU UP El NG
M7 MO T0O NC

I nnwnn




® The next instruction is “MOV BX, OFFSET VAR2”. VAR2 follows VAR1 in memory and
has offset 000DH. This is the value that will be placed into the BX register upon
execution of this instruction. Press “F10” to execute.

cv C:\WINDOWS\System32\cmd.exe - cv example].exe

dit ptions alls indows elp

excamplel .asm lT;—[?]reg1ut

:Place offset of UARZ iny|EAX
B . BBBD |
sGo0py value from the BBBbuuuu
BYTE PTR [BX1,.AL al51515]51515]5)
sthe memory location HBBBFFEA
;Copy value from the BBBBBBBAa
BYTE PTR [BX+#11.AL 515151515151515)
sthe memory location p BBBBBBBA
sLoad the number 123456 A9DF
EAX.12345678 @9Cch
sinto the register EAR 15151515}
sCopy value from the reg 15]5151%]
DWORD PTR [GABGBF1.EAR N A9DF
@9DD

emory location UAR CS
\‘&‘&\N‘&‘\‘R\\\\\‘&\\%\m |EIP é
12 66 BF @B 4C CD 21 xU43fdz.{L=* UP EI NG
55 55 AA AA 4E 4E 42 30 39 3lIUUwﬂNNBB9 NA PO NC
U0 08 U0 B8 A1 B1 A8 43 56 yB..... &E.CV
B8 B8 ¥A BB B8 2C BB A BB B...........
61 6D 78 6C 65 31 2E 6F 62 fexamplel.ob

<F3=S1 Fmt> <Sh+F3=M1 Fmt>

ile

Il

[BX+11,.AL

0
D:801B 884761 MOU

MOU EAX.
BP1E 66B878563412

MOU UAR3.

o
QH

12345678H
MOU

EAX
MOU

D:

~Ow~O\JO\~OU‘1
an un b en an B e an

L L | (| (| [ | A I

a9D -@@BB
@9DF : B08C
A9DF:0018
B9DF:8024
B9DF:0030

{Trace> <{Step> <Go>

{After Return>

® The following instruction “MOV [BX], AL” will copy the content of AL into the memory
location pointed to by BX within the data segment. After the previous instruction BX
contains the offset of the first byte of VAR2 or 000DH. That is where the data from AL
will appear. Press “F10” to execute. Note the debugger also highlighted changes in the
data window.

et C:\WINDOWS\System32\cmd.exe - cv example].exe
dit

indows elp

earch un ata ptions alls
sourcel CS:IP examplel.asm 'Tr—[7]Pe91°t =
MOU [BX1, AL ;Copy value from the regjy|EAX 15151515 ] LR 3
MOU BYTE PTR [BX1,AL A2GUIBBUD
sthe memory location poi < BIBnnne
;Copy value from the re BBBBBBBAa
BYTE PTR [BX+811.AL N BAABFFER
;the memory location poil| 15151515151515]5)
sLoad the numbe» 12345678 alalalalalslsls)
EAX.12345678 a15151515151515)
sinto the“register EAR A9DF
;Coprvalue from the reg a9CDh
DUWORD-PTR [GABGF].EAX 51515]5)
sthe memory location UARY 5151515)
i A9DF

@3DD
HARRAN1 B
#BBn3282

]

59DD 0819 8847

MOU [BX+11,AL
:061B 884701 MOU

MOU EAX.
BA1E 66B878563412

MOU UAR3.
9824 66A30FO0

EBP
12345678H .ESI
MOU |EDI

EAX
MOU

D:

" ..c.. =i -U- "
%ﬁ%%%%%@%V

NH@@@@@\J@@M&

LI | (| | (| (| A

.EXIT ;Exit to DOS
: END Ccs
7‘§§§§§§§§§§§§§§§§§§§§§¥ N§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§5§;E;E

A9DF:
A9DF:
A9DF:
A9DF:

{Trac

=12 6
55 55 AA AA
08 80 B8 68
08 B8 B8 B8
61 6D 78 6C

#8ac
0818
Be24
8838

e> <Step> <Go>

{After Return>

B4 4C CD 21

4E 42 38 39
f1 88 43 56
2C 868 88 B8
31 2E 6F 62

xU4 £ e { L=*
3E)EUU~-NNBA9
ve. . ... 86.CU




® Instruction “MOV [BX+1], AL” copies the contents of register AL into the memory
location with offset equal whatever the number is in BX plus 1. In our case BX=000DH,
then the offset is 000DH+0001H=000EH. This is the second byte of VAR2. Press “F10” to
execute. Note the change in the memory contents.

et C:\WINDOWS\System32\cmd.exe - cv examplel.exe
ile dit

earch un ata ptions alls indows elp
sourcel CS:IP examplel.asm '1r—[7]re91°t —
MOU [BX1, AL ;Copy value from the regyy|EAR 1715151515 506
D:8019 8887 MOU BYTE PTR [BX1,.AL §'EBX 515151515 [ B
sthe memory location p01\ ECR g lem s 151515}
MOU [BX+11,AL ;Copy value from the leg\‘EDX (5 15]515]5151515]
:@@1B 884701 MOU BYTE PTR [BX+811.AL ESY
sthe memory locatlon N EBP
MOU EAX. 12345678H sLoad the number 12?136?\ ESI
:A01E 66B878563412 MOU EAX.12345678 {EDI

,1nt0 the register EAX
MOU UAR3. EAR valwé from the rey

D:0824 66A30FAO0 MOU DUORD PTn LBABF 1, EAR

;tlie memory location UARY

HBBBFFEB
5151514515 1%15 1%}
1515151515 15]5)
[515]5 1515151515}
A9DF
a92CcDh

Gz

|| (| | (| (O | e/ Y

-EXIT ,Ex1t to DO

END S
@9DF : 0000 6 A3 OF @ B4 4C CD xU4tfd L= ||

@9DF : BRAC : 4E 4E 42 30 3380 U~~NNBBY

@9DF : 0018 @1 @1 08 43 ye.. ... Q6.

@9DF: @24 @0 2C 0@ 6 B o

A2DF:08030 65 31 2E 6F fexamplel.oh

® Instruction “MOV EAX, 12345678H"” places the number 12345678H into register EAX.
Press “F10” to execute.

ile dit earch un ata ptions alls indows elp
sourcel CS:IP examplel.asm
MOU [BX1, AL sCopy value from the |
D:8019 8887 MOU BYTE PTR [BX1,AL §' %4 88888883
sthe memory location i alalalallslsis)
MOU [BX+11,AL ;Copy value from the BBBBBBBAa
:@@1B 884701 MOU BYTE PTR [BX+811.AL ESP BAABFFER
,the _memory 10P4¢10n p01§’EBP 15151515151515]5)
MOU EAR, 1234567GH s LUAl T Thie nuiiner 123456?\(ESI alalalslalalels)
:BA1E 66B878563412 MOU EAX.12345678 \ EDI a15151515151515)
,Lnuu bnc xeglater ERX 89DF
MOU UAR3, EAX ;Copy value from the reg a9CDh
18824 66A308FOA MOU DUORD PTR [BBAF 1, EAX § 51515]5)
sthe memory location URR\ 5]51515]

.EXIT ;Exit to DOS @9DF

END CS = @89DD
\ W\\W\m EIP é

@9DF:0008 78 56 34 12 66 A3 @F @@ B4 4C CD 21 xU43fdse.{L=*

@9DF:@BC 33 33 33 55 55 AA AR 4E 4E 42 38 39 333UU-~-NNB@Y

@9DF:0018 98 02 0O 9P 9@ 00 B8 @1 @1 6@ 43 56 uO..... ©8.CU

B9DF:0024 ©1 90 OO PP PO 9O OO VO 2C 9O 0B VO B.......

@9DF:0083@ BC 65 78 61 6D 78 6C 65 31 2E 6F 62 Qexamplel.ob

{Trace> <Step> {Go> {After Return> <{F3=S1 Fmt> <{Sh+F3=M1 Fmt>




® The instruction “MOV VAR3, EAX” became “MOV DWORD PTR [000F], EAX”. VAR3 has
been replaced by the actual offset (000FH) of VAR3 in the data memory. This
instruction takes the contents of EAX and places them in the four consecutive bytes of
memory (a 32-bit variable) starting at the offset 000FH. Press “F10” to execute.

et C:\WINDOWS\System32\cmd.exe - cv examplel.exe

m dit earch un ata ptions alls indous
————— — sourcel CS:IP examplel.asm U [?Iregise——
9DD:8816 BBADHA BX . 808D | EAR 12345678
MOU [BX1. ;Copy value from the { T
BYTE PTR [BX1,AL 151515]15151515]
sthe memory location BBBBBBBAa
MOU [BX+11,AL ;Copy value from the PFJ\ ESP ABBBFFEA
:BA1B 884701 MOU BYTE PTR [BX+01 1, AL | EBP pRBABBAR
15 1a15]15]415]5]
ARBRBBAA
@A9DF
A9CD

/%7

ez

sthe memory locatidn p01\ |EST
|EDI

MOU EAX,. 12345678H sLoad the numbhe» 1234567
:BA1E 66B878563412 MOU EAX.12345678
sinto the »égister EAR
MOU UAR3. EAR ;Copy valae from the reg
18024 66A30FBA MOU DUWORD PTR 1BBGAF1.,.EAR

v oan bt an wn bodan an b s

LS| (| | | (| (| O | Y

T ,thP memogyslocatlon UARY o
.EX1I - 0.
NN ‘ ”\‘%\\\&W EIP B

56 34 BP0 84 4C CD xU43f axe. | L=* NU UP EI NG

B9DF :888C 33 33 ] A3 4E 42 30 333m}4NBB9 NZ NA PO NC

A9DF:00818 A2 08 A1 A8 43 56 yB.....

A9DF:8024 B8 08 2C 98 P BB B.......

A2DF:80838 65 78 31 2E 6F 2examplel .ob

{Trace> <Step> <Go> <{After Return> <ESC=Cancel>

~.JHCDONO®NOQU\@tn¢

® This was the last instruction of the user program. The remaining instructions are
generated by the .EXIT directive and serve to terminate the program. Press “F10”
multiple times until the process terminates.

e C:\WINDOWS\System32\cmd.exe - cv examplel.exe
" File Edit Search Run Data Options Calls Windows Help

1=L31 sourcel CS:IP - [7Iregist
A9 DD : BA2A 21 G 2344C78
A9DD:B802C SI.WORD PIR [BP+DI1] | B8BBBRAD

A9DD:AB2E DI.WORD PTR [BX+SI+561] 1515 15]151415]5]
A9DD:08031 a151515]5]515]5)
A9DD:0833 BAABFFER
A9DD:00834 a151515]5]515]5)
A9DD: 0835 A0RRREAA
A9DD:B80836 5151515]15151515)
A9DD:0838 A9DF
A9DD:0B839 516 )
A9DD:083B 5151515)
A9DD:883D 515151%)
19DD BB3F 014 A9DF
@9DD
HARARBA2A
memoryl b DS:08 1 | BBRnRA3282

78 56 34 12 66 A3 BF 8@ B4 4C CD xU43f axe. {L=* NU UP EI NG

33 33 33 78 56 34 12 4E 4E 42 30 333xU43INNBGB? NZ NA PO NC

98 B2 V0 A6 OB A6 A0 A1 61 668 43 ys. E6.CU

Bl B9 BB BB BB BB BB BO 2C VA BB BB B.......,....
A9DF:8038 BC 65 78 61 6D 78 6C 65 31 2E 6F 2examplel.obh

{ITracer <Stepr <Gor <After Heturns <F3=S1 Fmt> <{Sh+F3=M1i Fmt>

L | (| (| (| A O

]

Reference

http://www.intelligent-systems.info/classes/ee360 /tutorial.htm
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