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B Structure Z7|3F XA

.data
emp Employee < ,,,2 DUP(20000)>
i N
3719] fieldg ZAL{HE Hi B fielde] YA EQ YB EE=

(default £7]ZF ALR) MEE X719 07| TIUH DUPE AtE

B Array of Structure

NumPoints = 3

AllPoints COORD NumPoints DUP(<0,0>)

RD_Dept Employee 20 DUP(<>)

accounting Employee 10 DUP(<,,,4 DUP(20000) >)
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B HZA0| field X
("2 o) worker.SalaryHistory ; dwordHifj & field

mov dx,worker._Years
mov worker.SalaryHistory,20000 ; First salary
mov worker.SalaryHistory+4,30000 ; second salary

mov edx,OFFSET worker.LastName
mov esi,OFFSET worker

mov ax,[esi].Years ; invalid (ambiguous)
mov ax, (Employee PTR [esi]).Years
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B structure 40 C{%F 37| &%

=« TYPE Employee : TYPE: At2 O] M2 2] 37| (57)
= SIZEOF Employee ; SIZEOF=TYPE*LENGTHOF (57*1=57)
= SIZEOF worker ; & worker2] M2 2] A7] (57)

= TYPE Employee.SalaryHistory ; 4 (dword At2 %)

= SIZEOF Employee.SalaryHistory ; 4*4=16 (dword¥ H{ &, 4 €14

Employee STRUCT
1dNum BYTE 000000000 ;09
LastName BYTE 30 DUP(0) : 30
Years WORD O ; 2
SalaryHistory DWORD 0,0,0,0 ; 16
Employee ENDS ; (57)
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.data
NumPoints = 3
AllPoints COORD NumPoints DUP(<0,0>)

.code

mov edi,O ; array index

mov ecX,NumPoints ; loop counter

mov ax,l ; starting X, Y values
L1:

mov (COORD PTR AllPoints[edi]).X,ax

mov (COORD PTR AllPoints[edi]).Y,ax

add edi,TYPE COORD

inc ax

Loop L1
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B Nested structure

= structure L EZ I BITL structure
B Nested structure 40| X 7|3}

= nested braces (or brackets)2 At

Rectangle STRUCT

COORD STRUCT

?

UpperLeft COORD <> X WORD ;
LowerRight COORD <> Y WORD ~
Rectangle ENDS COORD ENDS

.code
rectl Rectangle { {10,10}, {50,20} }
rect2 Rectangle < <10,10>, <50,20> >

B Nested structure H40] M2
= (O]) rectl.UpperLeft.X
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B union

» HEZE 2R0IE fieldER JHE A7 1%
» HIZEZ| A7) 7P 7 field2] 3719t 28
B union YO|QF A MAH o HI

Integer UNION
D DWORD O
W WORD O
B BYTE O
Integer ENDS
.data

vall Integer <12345678h>
val2 Integer <100h>
val3 Integer <>

mov val3.B, al
mov ax,val3.W
add val3.D, eax
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B Macro
=« O|E0] BO{=l assembly lanauge 27E 9] block
- macro proceduregtil e BHE
= macrog A2 (R E)Y DHOICH FoIE B2 AR YU
» QO™ parameterE A% 4 QS
(cf) CAHO]Q] #define
B Macro o] 4l B =

mNewLine MACRO ; define the macro
call Crif
ENDM
.data
.code
mNewL ine ; invoke the macro
AW

call Crif 2 CHX|=!
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B mPutchar macro
« Q14£0| BEXIE PIHO| =3

mPutchar MACRO char

Definition: push eax
mov al,char
call WriteChar
pop eax

ENDM

Invocation: _code

mPutchar "A®

Expansion: 1 push eax LST oY
1 mov al, A"
1 call WriteChar
1 pop eax
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™ mWriteStr Macro
1

mWriteStr MACRO buffer
push edx
mov edx,0OFFSET buffer
call WriteString

pop edx
ENDM
.data
strl BYTE "Welcome!",0
.code

mWriteStr strl

T

push edx

mov edx,OFFSET strl
call WriteString

pop edx
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"y Vacro Examples
1
B mReadStr - reads string from standard input
B mDumpMem - dumps a range of memory
B mWrite — write string into standard output
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™E mReadStr Macro
ol

mReadStr MACRO varName
push ecx
push edx
mov edx,OFFSET varName
mov ecx, (SIZEOF varName) - 1
call ReadString
pop edx
pop ecx
ENDM

.data
firstName BYTE 30 DUP(?)

.code
mReadStr firstName
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"y MDumpMem Macro
=1

mDumpMem MACRO address, itemCount, componentSize
push ebx
push ecx
push esi
mov esi,address
mov ecx, itemCount
mov ebx,componentSize
call DumpMem

pop esi
pop ecx
pop ebx
ENDM
.code

mDumpMem OFFSET array, 8, 4
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mWrite Macro — data X8t
‘-= / macro comment

mWrite MACRO text
LOCAL string

.data ;; data segment
string BYTE text,O ;; define local string
.code ;:; code segment

push edx

mov edx,OFFSET string
call Writestring
pop edx

ENDM

= LOCAL directiveE AF2010] macro LHO|A] AF20t= H4 H9|

» CI2 30M 22 macroE ZEY M0l Z2 0|S2| M4 QF Tt
ol
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™E Nested Macros
sl
B Nested macro: C}F2 macroE E8HF0| ™ Q% macro

pop edx
call Crif

mWriteLn MACRO text payel|
mWrite text
call CriIf
ENDM
mWriteLn "My Sample Macro Program" vE
2 _data
2 2?7?0002 BYTE "My Sample Macro Program®,0
2 .code
2 push edx
nesting k2 mov ed>_<,OFFSI_ET 7?0002
level 2 call Writestring
2
1
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