8. 80x86 Mikroiglemci Programlama Teknikleri
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TI TLE TABSRCH Tabl e Sear ch
éTACKSG SEGVENT PARA STACK ' STACK'
32 DUP(?)

m
Z
g3

STACKSG

iDATASG SEGVENT PARA ' DATA

STOKNIN DW ' 23

STOKTAB DB "05', "' Excavators'
DB "08','Lifters
DB "09',' Presses '
DB '12', "' Val ves '
DB '23', "' Processors'
DB ' 27", " Punps '

DESCRN DB 10 DUP(?)

DATASG  ENDS
CODESG  SEGVENT PARA ' CODE'
BEG N PROC FAR
ASSUME CS: CODESG, DS: DATASG, SS: STACKSG, ES: DATASG

PUSH DS

SUB AX, AX
PUSH AX

MoV AX, DATASG
MOV DS, AX

MOV ES, AX
CALL C10SRCH
RET

BEG N ENDP
: Search routine:
C10SRCH PROC

MOV CX, 06

MOV AX, STOKNI N

XCHG AL, AH

LEA Sl , STOKTAB
C20:

CwP AX, [ SI]

JE C30

ADD S, 12

LOOP C20

CALL R10ERR
RET



C30:

C1OSRCH
R1LOERR

R10ERR
CODESG

MOV CX, 05

LEA DI , DESCRN
I NC S

| NC S|

REP MOVSW

RET

ENDP

Di splay error nessage:
PRCC

RET

ENDP

ENDS

END BEG N
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TI TLE ASCADD Adds ASCI| nunbers
STACKSG SEGVENT PARA STACK ' STACK
DW 32 DUP(?)
STACKSG ENDS

iZ)ATASG SEGVENT PARA ' DATA

ASC1 DB ' 578
ASC2 DB ' 694"
ASC3 DB ' 0000

DATASG  ENDS
CODESG  SEGVENT PARA ' CODE'
BEG N PROC FAR
ASSUME CS: CODESG, DS: DATASG, SS: STACKSG

PUSH DS

SUB AX, AX
PUSH AX

MoV AX, DATASG
MOV DS, AX
CALL B10ADD
RET

BEG N ENDP
: Add ASCI | nunbers:

B1OADD PROC

cLC
LEA Sl , ASC1+2
LEA DI, ASC2+2
LEA BX, ASC3+3
MOV CX, 03
B20:
MOV AH, 00
MOV AL, [ SI]
ADC AL, [ DI ]
AAA
YoV [BX], AL
DEC S|
DEC D
DEC BX
LOOP  B20
MOV [ BX], AH
RET



PAGE 60, 132
TI TLE ASCDIV Divedes ASCI | nunbers
éTACKSG SEGVENT PARA STACK ' STACK'
DW 32 DUP(?)
STACKSG ENDS

DATASG  SEGVENT PARA ' DATA

DIVDND DB ' 3698'
DIVSOR DB 4
QUOTNT DB 4 dup(0)

BEG N PROC FAR
ASSUME CS: CODESG, DS: DATASG, SS: STACKSG

PUSH DS

SUB AX, AX
PUSH AX

MoV AX, DATASG
MoV DS, AX
CALL D10DI V
RET

BEG N ENDP
: D vide ASCI| nunbers:

DIODIV  PROC

MOV CX, 04

SUB AH, AH

AND DI VSOR, OFH

LEA SI, DI VDND

LEA DI , QUOTNT
D20:

MOV AL, [ SI']

AND AL, OFH

AAD

DIV DI VSOR

MOV [DI], AL

| NC DI

| NC Sl

LOOP D20

RET

D10DI vV ENDP
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TI TLE ASCMJUL Multiplies ASCII nunbers
éTACKSG SEGVENT PARA STACK ' STACK

DW 32 DUP(?)
STACKSG ENDS

DATASG  SEGVENT PARA ' DATA

MULTCND DB ' 3783'
MULTPLR DB ' 5
PRODUCT DB 5 dup(0)

DATASG  ENDS

BEG N PROC FAR
ASSUME CS: CODESG, DS: DATASG, SS: STACKSG

PUSH DS

SUB AX, AX
PUSH AX

MoV AX, DATASG
MoV DS, AX
CALL C1OMULT
RET

BEA N ENDP
; Mul tiply ASCI I nunbers:

CIOMULT PROC

MOV CX, 04

LEA SI, MULTCND+3

LEA DI , PRODUCT+4

AND MULTPLR, OFH
C20:

MOV AL, [ SI']

AND AL, OFH

MJUL MULTPLR

AAM

ADD AL, [ D]

AAA

MOV [DI], AL

DEC Dl

MOV [DI], AH

DEC Sl

LOOP C20

RET

C1OMULT ENDP
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TI TLE BCDARI TH Converts ASCI| nunbers to BCD and add

éTACKSG SEGVENT PARA STACK ' STACK

DW 32 DUP(?)
STACKSG ENDS

DATASG ~ SEGVENT PARA ' DATA
ASC1 DB ' 057836
ASC2 DB ' 069427
BCDL DB ' 000

BCD2 DB ' 000

BCD3 DB 4 DUP(0)

DATASG  ENDS

ASSUME CS: CODESG, DS: DATASG, SS: STACKSG

PUSH DS

SUB AX; AX
PUSH AX

MOV AX, DATASG
MoV DS, AX

LEA Sl , ASC1+4
LEA D, BCD1+2
CALL B10CONV
LEA Sl , ASC2+4
LEA DI, BCD2+2

CALL B1OCONV
CALL C10ADD
RET

BEG N ENDP

X Convert ASCII to BCD:

B1OCONV PROC

MOV CL, 04
MOV DX, 03
B20:
MOV AX, [ SI]
XCHG  AH, AL
SHL AL, CL
SHL AX, CL
MOV [DI], AH
DEC S|
DEC S
DEC D
DEC DX
INZ B20
RET

B10CONV ENDP
: Add BCD nunbers:



C10ADD

C20:

AH, AH
Sl , BCD1+2
Dl , BCD2+2
BX, BCD3+3
CX, 03

AL, [ SI]
AL, [ D]

[BX], AL
S

DI

BX

C20



PAGE 60, 132
TI TLE CALLPROC Calling Procedures
éTACKSG SEGVENT PARA STACK ' STACK
DW 32 DUP(?)
STACKSG ENDS

ASSUME SS: STACKSG, CS: CODESG

PUSH DS ; Store DS on st ack.
SUB AX, AX :Set AX to zero.

PUSH AX : Store zero on stack.
CALL B10



STACKSG

STACKSG

65, 132

Change | owercase to uppercase

PARA STACK ' STACK

32 DUP(?)

DATASG
TI TLEX
DATASG

PARA ' DATA

' Change to uppercase letters'

PARA ' CODE'
FAR

CS: CODESG, DS: DATASG, SS: STACKSG

DS

AX, AX

AX

AX, DATASG
DS, AX
B10CASE

:Store DS on stack.
:Set AX to zero.
:Store zero on stack.

B10CASE

B20:

B30:

B10CASE

CX, 31
BX, TI TLEX+1

AH, [ BX]

AH, 61H

B30

AH, 7AH

B30

AH, 11011111B
[ BX] , AH

BX
B20
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TI TLE EXADD  Exanpl e ADD and SUB operations
éTACKSG SEGVENT PARA STACK ' STACK

DW 32 DUP(?)
STACKSG ENDS

DATASG  SEGVENT PARA ' DATA

BYTE1L DB 64H
BYTEZ2 DB 40H
BYTE3 DB 16H
WWORD1 Dw 4000H
WORD2 Dw 2000H
WORD3 Dw 1000H

DATASG  ENDS

BEG N PROC FAR
ASSUME CS: CODESG, DS: DATASG, SS: STACKSG

PUSH DS

SUB AX, AX
PUSH AX

MoV AX, DATASG
MoV DS, AX

CALL B10ADD
CALL Cl10SuUB
RET
BEG N ENDP
; Exanpl es of ADD byt es:

B1OADD PROC

MoV AL, BYTE1l
MOV BL, BYTE2
ADD AL, BL

ADD AL, BYTE3
ADD BYTEL, BL
ADD BL, 10H
ADD BYTEL, 25H
RET

B10ADD ENDP
: Exanpl es of SUB words:

ClOSUB  PROC

MOV AX, WORD1
MOV BX, WORD2
SUB AX, BX

SUB AX, WORD3
SuUB WORD1, BX
SUB BX, 1000H
SUB WORD1, 256H



Cl10SUB  ENDP

END BEG N
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TI TLE EXASM2 Move and Add operati ons.
éTAQ(SG SEGVENT PARA STACK ' STACK

DB 32 DUP(?)
STACKSG ENDS

iDATASG SEGVENT PARA ' DATA

FLDA DW 250
FLDB Dw 125
FLDC Dw ?

DATASG  ENDS

ASSUME CS: CODESG, DS: DATASG, SS: STACKSG, ES: NOTHI NG

PUSH DS : Store DS on st ack.
SUB AX, AX :Set AX to zero.

PUSH AX : Store zero on stack.
MoV AX, DATASG ; Store adress of

MoV DS, AX : DATASG i n DS.

MoV AX, FLDA : Move 0250 to AX
ADD AX, FLDB ; Add 0125 to AX

MOV FLDC, AX :Store sumin FLDC
RET :Return to DOCS.

BEG N ENDP
CODESG  ENDS
END BEG N
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TI TLE EXCONV Conversion of ASCII & Binary formats
STACKSG SEGVENT PARA STACK ' STACK

DW 32 DUP(?)
STACKSG ENDS

iDATASG SEGVENT PARA ' DATA

ASCVAL DB 11234
Bl NVAL DW 0
ASCLEN  DW 4
MULT10 DW 1

DATASG  ENDS



12

ASSUME CS: CODESG, DS: DATASG, SS: STACKSG

PUSH DS

SUB AX; AX
PUSH AX

MOV AX, DATASG
MOV DS, AX

CALL B10OASBI
CALL C10BI AS
RET
BEGA N ENDP
; Convert ASCI| to Binary:

B10ASBI PROC

MOV CX, 10

LEA SI, ASCVAL- 1

MOV BX, ASCLEN
B20:

MOV AL, [ SI +BX]

AND AX, 000FH

MJL MULT10

ADD Bl NVAL, AX

MOV AX, MULT10

MUL CX

MOV MULT10, AX

DEC BX

JNZ B20

RET

B10ASBI ENDP
; Convert Binary to ASClI:

ClOBI AS PROC

MOV CX, 0010
LEA Sl , ASCVAL+3
MoV AX, Bl NVAL
C20:
CwvP AX, 0010
JB C30
XOR DX, DX
DV CX
OR DL, 30H
MOV [SI], DL
DEC Sl
JMP Cc20
C30:
OR AL, 30H
MOV [SI], AL
RET

C10BI AS ENDP
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Assenbl er Define Pseudo-ops

DATASG

FLD1DB
FLD2DB
FLD3DB
FLDADB
FLD5DB
FLD6DB
FLD7DB
FLD8DB

FLD1DW
FLD2DW
FLD3DW
FLDADW
FLD5DW

FLD1DD
FLD2DD
FLD3DD
FLDADD
FLD5DD

FLD1DQ
FLD2DQ
FLD3DQ

FLD1DT
FLD2DT

DATASG

99998 PETYSR8EE

SASISACES

833

DT
DT

ENDS
END

PARA ' DATA

Define Byte - DB:

? 11k kosul suz

" Personal Conputer' ; Karakter dizisi
25

19H

11001B

01, JAN ,02,' FEB',03,' MAR ; Tabl o
112345’

10 DUP(0) ;On tane sifir

Defi ne Word - DW

OFFFOH
11001B
FLD7DB
1,2,3,4,5
5 DUP(0)

Defi ne Doubl eword - DD

12345
FLD3DB - FLD2DB
12,73

Define Quadword - DQ
12345

Def i ne Tenbytes - DT:
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TITLE EXDIV Exanples of DIV & I DIV operations
STACKSG SEGMVENT PARA STACK ' STACK'

DW 32 DUP(?)
STACKSG ENDS

DATASG  SEGVENT PARA ' DATA

BYTE1L DB 80H
BYTES DB 16H
WORD1 DW 2000H
WWORD2 Dw 0010H
WWORD3 Dw 1000H

DATASG  ENDS

ASSUME CS: CODESG, DS: DATASG, SS: STACKSG

PUSH DS

SUB AX; AX
PUSH AX

MOV AX, DATASG
MoV DS, AX

CALL D10DI V
CALL E10I DI 'V
RET

BEG N ENDP

; Exanpl es of DIV :

DIODIV  PROC

MOV AX, WORD1
D Vv BYTE1L
MOV AL, BYTE1l
SuUB AH, AH

D Vv BYTES
MOV DX, WORD2
MoV AX, WORD3
D v WORD1
MOV AX, WORD1
SuUB DX, DX

D Vv WWORD3
MOV BYTEL, 01
MoV AX, 1234H
| DI V BYTEl
RET

DIODIV  ENDP
X Exanpl es of 1DV words:
E10I DIV PROC

MOV AX, WORDL

IDIV  BYTEL



MoV AL, BYTE1l
CBW

| DI V BYTE3
MoV DX, WORD2
MOV AX, WORD3
| DI V WORD1
MoV AX, WORD1
QWD

| DIV WORD3
RET

E101 DIV ENDP
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TI TLE EXIMM  Exanpl e | mmedi ate OQper ands
éTACKSG SEGVENT PARA STACK ' STACK
DB 32 DUP(?)
STACKSG ENDS
iI)ATASG SEGVENT PARA ' DATA'
FLD1 DB ?
FLD2 DW ?
DATASG ENDS

ASSUME CS: CODESG, DS: DATASG, SS: STACKSG

; Move & Conpare Qperations:

ADC AL, 5
ADD BH, 12
SBB AL, 5
SUB FLD1, 5

; Rotate & Shift (1 bit only):



RCL FLDZ2, 1
ROR AL, 1
SAL CX 1
SAR BX, 1
SHR FLD1, 1

; Logi cal Operations:

AND AL, 00101100B

OoR BH, 2AH

TEST BL, 7AH

XOR FLD1, 23H

RET :Return to DOS

BEG N ENDP
CODESG  ENDS
END
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TI TLE EXJUMP Illustration of JMP for | ooping
STACKSG SEGVENT PARA STACK ' STACK

DB 32 DUP(?)
STACKSG ENDS

ASSUME SS: STACKSG, CS: CODESG

PUSH DS : Store DS on st ack.
SUB AX, AX :Set AX to zero.
PUSH AX :Store zero on stack.
MOV AX, 01
MoV BX, 01
MoV CX, 01
A20:
ADD AX, 01
ADD BX, AX
SHL CX, 1
JMP A20

BEG N ENDP
CODESG  ENDS
END BEG N
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TI TLE EXJUWP Il lustration of LOOP for | ooping
STACKSG SEGVENT PARA STACK ' STACK'
DB 32 DUP(?)
STACKSG ENDS
CODESG  SEQVENT PARA ' CODE'
BEG N PRCC FAR
ASSUME SS: STACKSG, CS: CODESG
PUSH DS ; Store DS on st ack.
SUB AX, AX :Set AX to zero.
PUSH AX : Store zero on stack.
MOV AX, 01
MOV BX, 01
MOV DX, 01
MOV CX, 10
A20:
| NC AX
ADD BX, AX
SHL DX, 1
LOOP A20
RET
BEG N ENDP
CODESG ENDS
END BEG N
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TI TLE EXMOVE Extended Move operations
STACKSG SEGVENT PARA STACK ' STACK
DW 32 DUP(?)
STACKSG ENDS
DATASG  SEGVENT PARA ' DATA
NAMEL DB " ABCDEFGH! '
NAME2 DB " JKLMNOPQR'
NAME3 DB " STUWKYZ*'
DATASG ENDS
CODESG  SEGVENT PARA ' CODE'
BEG N PRCC FAR
ASSUVE CS: CODESG, DS: DATASG, SS: STACKSG, ES: DATASG
PUSH DS : Store DS on st ack.
SUB AX, AX :Set AX to zero.
PUSH AX : Store zero on stack.
MOV AX, DATASG



MOV DS, AX
MOV ES, AX
CALL B1OMOVE
CALL C1O0MOVE
RET
BEG N ENDP
; Ext ended Move using Junp-on-Condition:

BIOMOVE PROC

LEA SI, NAMEL
LEA DI, NAVE2
MOV CX, 09
B20:
MOV AL, [SI]
MOV [DI], AL
| NC S
| NC DI
DEC CX
INZ B20
RET

B1OMOVE ENDP
: Ext ended Move using LOOP:

CLOMOVE PROC

LEA S|, NAVE2

LEA Dl , NAME3

MOV CX, 09
C20:

MOV AL, [ SI]

MOV [DI], AL

I NC Dl

| NC S|

LOOP C20

RET
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TI TLE EXADD  Exanple of MIUL & | MJL operations
éTACKSG SEGVENT PARA STACK ' STACK

DW 32 DUP(?)
STACKSG ENDS

DATASG  SEGVENT PARA ' DATA

BYTE1L DB 80H
BYTEZ2 DB 40H
WORD1 DW 8000H
WWORD2 Dw 2000H

DATASG  ENDS
CODESG  SEGVENT PARA ' CODE'
BEG N PROC FAR
ASSUME CS: CODESG, DS: DATASG, SS: STACKSG

PUSH DS

SUB AX, AX
PUSH AX

MoV AX, DATASG
MOV DS, AX

CALL Cl1o0MJUL
CALL D10l MJL
RET

BEG N ENDP

; Exanpl es of MJL:

CloMJL PROC

MoV AL, BYTE1l
MUL BYTEZ2
MOV AX, WORD1
MUL WORD2
MOV AL, BYTE1l
SuUB AH, AH
MUL WORD1
RET

Cl1o0MJL ENDP
; Exanpl es of | MJL:
D101 MJL  PROC

MoV AL, BYTE1l
I MJL BYTEZ2
MOV AX, WORD1
| MJL WORD2
MOV AL, BYTE1l
CBW

| MJL WWORD1
RET

D101 MJL  ENDP



STACKSG

STACKSG

DATASG
NAMEL
NAME2
NAMES
DATASG

BEG N

C1OMVSB

Cl10MVSB

D10M/SW

20
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EXSTRG Test of string operations
SEGVENT PARA STACK ' STACK
DW 32 DUP(?)
ENDS

SEGVENT PARA ' DATA
DB " Assenbl er s’
DB 10 DUP(" ")
DB 10 DUP(" ')
ENDS

SEGVENT PARA ' CODE'
PROC FAR

ASSUME CS: CODESG, DS: DATASG, SS: STACKSG, ES: DATASG
PUSH DS

SUB AX, AX

PUSH AX

MOV AX, DATASG
MOV DS, AX

MoV ES, AX

CALL Clo0MvSB
CALL D10MVSW
CALL E10LODS
CALL F10STGOS
CALL GLOCMVPS
CALL HLO0SCAS
RET

ENDP

Use of MWSB:

PRCC

CLD

LEA SI, NAMEL
LEA DI , NAME2
MOV CX, 10

REP MOVSB

RET

ENDP

Use of MSW

PRCC

CLD

LEA Sl , NAME2
LEA DI , NAMVE3
MOV CX, 05

REP MOVSW

RET

ENDP

D10MVSW



E10LODS

E10LCDS

F10STOS

F10STOs

GLOCVPS

&20:

G30:
G1O0CMPS

H10SCAS

H20:
H10SCAS
CODESG

Use of LODSW

PROC

CLD

LEA SI, NAMEL
LODSW

RET

ENDP

Use of STOSW
PROC

CLD

LEA DI , NAMVE3
MOV CX, 05
MOV AX, 2020H
REP STOsSW
RET

ENDP

Use of CMPSB:
PROC

CLD

MOV CX, 10
LEA SI, NAMEL
LEA DI , NAMVE2
REPE CMPSB
JNE &20

MOV BH, 01
MOV CX, 10
LEA SI, NAME2
LEA DI , NAMVE3
REPE CMPSB

JE &30

MOV BL, 02
RET

ENDP

Use of SCASB:
PROC

CLD

MOV CX, 10
LEA DI , NAMVEL
MOV AL, ' ni
REPNE SCASB
JNE H20

MOV AH, 03
RET

ENDP

ENDS

END BEG N

2%k



