'| Chapter 10: Structures and Macros
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Employee STRUCT
IdNum BYTE "000000000"
LastName BYTE 30 DUP(0)
Years WORD 0

SalaryHistory DWORD 0,0,0,0
/ Employee ENDS
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COORD STRUCT structure 74 9]
X WORD ?
Y WORD ?

COORD ENDS
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.data
pointl COORD <5,10> — > <>Q0fl Z7|3t X
point2 COORD <>
worker Employee <> ~— | HIO{QY O™
\ default X 71Zt X|1™
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.data
emp Employee < ,,,2 DUP(20000) >
< N\
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(default Z71ZF ALR) FBE Z7]9 017] 2104 DUPE AL

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 2R
( 9321 0f]) worker.SalaryHistory ; dwordH & 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 HA0] CHO A 7] &%

« TYPE Employee ; TYPE: Xt2 O] MR 2] 7] (57)
= SIZEOF Employee ; SIZEOF=TYPE*LENGTHOF (57*1=57)
= SIZEOF worker ; 4 workerQ] MR 2] 7] (57)

= TYPE Employee.SalaryHistory ; 4 (dword Xt&¥)
» SIZEOF Employee.SalaryHistory ; 4*4=16 (dword¥ Hi¥, 4 214)
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Employee STRUCT
IdNum BYTE "000000000" ;9
LastName BYTE 30 DUP(0) ; 30
Years WORD 0 ; 2
SalaryHistory DWORD 0,0,0,0 ; 16
Employee ENDS ; (57)
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(1,1)(2,2) (3,3) ...

.data
NumPoints = 3
AllPoints COORD NumPoints DUP (<0, 0>)

.code

mov edi, 0 ; array index

mov ecx,NumPoints ; loop counter

mov ax,1l ; starting X, Y values
L1l:

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 WEE I BIOL structure
B Nested structure 49| X713}
= nested braces (or brackets)Z2 AI2

COORD STRUCT
Rectangle STRUCT

X WORD ?

UpperLeft COORD <> .

LowerRight COORD <> Y WORD :
COORD ENDS

Rectangle ENDS

.code
rectl Rectangle { {10,10}, {50,20} }
rect2 Rectangle < <10,10>, <50,20> >
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B union
» HEZE BR0IE= fieldEE 1HE AR X
= H22| A7|= 717 71 fielde] 27|19t &

m union HO|Qf 4 MOl W I

Integer UNION
D DWORD 0
W WORD 0
B BYTE 0
Integer ENDS
.data

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

mov val3.B,

al

mov ax,val3.W

add val3.D, eax
B Nested structure H40] 2
= (0]]) rectl.UpperLeft.X
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® Macro B mPutchar macro
= O0]20] HOJEl assembly lanauge 2%HE 9] block x Q140] BXIE 91H =H
- macro proceduregtil: HE o mPutchar MACRO char
= macro§ AE(ZE)¥ MOICt PoE 282 BAHZ0] HYH Definition: push eax
« TUQOIH parameterE A &+ AS mov al,char
(Cf) Co109] #define call WriteChar
o] Ol &&= pop eax
B Macro Ho| 4l T = ENDM
mNewLine MACRO ; define the macro Invocation: .code
call Crlf mPutchar 'A'
ENDM
.data . v
Expansion: 1 push eax LST mrd
code 1 mov al,'A'
mNewLine ; invoke the macro 1 call WriteChar
1 pop eax
.
call Crif2 CHA|=
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™ mWriteStr Macro
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mWriteStr MACRO buffer
push edx
mov edx,OFFSET 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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wym Macro Examples
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B mReadStr - reads string from standard input
B mGotoXY - locates the cursor on screen
B mDumpMem - dumps a range of memory
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T mReadStr Macro
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mReadStr MACRO varName
push ecx
push edx
mov edx,OFFSET varName
mov ecx, (SIZEOF varName)
call ReadString
pop edx
pop ecx

ENDM

.data
firstName BYTE 30 DUP(?)

.code
mReadStr firstName

-1
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E mDumpMem Macro
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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 text
LOCAL string
.data ;; data segment
string BYTE text,0 ;3 define local string
.code ;i code segment
push edx
mov edx,OFFSET string
call Writestring
pop edx
ENDM
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e Nested Macros
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B Nested macro: CF2 macroZ E8H0I0{ EQ| =l macro
mWriteLn MACRO text 89|
mWrite text
call Crlf
ENDM
mWriteLn "My Sample Macro Program" vE
2 .data
2 2?0002 BYTE "My Sample Macro Program",0
2 .code
2 push edx
nesting ¥ 2 mov ed*,OFFSFT 220002
level 2 call Writestring
2 pop edx
1 call Crlf
AL o il
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