


	[bookmark: page28]Microprocessors
	lecture 7 : Programming with 8086 Microprocessor

	
	



Calling procedure/subroutine

Procname PROC FAR
……………………………..

……………………………..
Procname ENDP

Here the code segment consists only one procedure. The FAR operand in this case informs the assembler and linker that the defined procedure name is the entry point for program execution, whereas the ENDP directive defines the end of the procedure. A code segment however, may contain any number of procedures, each distinguished by its own PROC and ENDP directives.

A called procedure is a section of code that performs a clearly defined task known as subroutine which provides following benefits.

· Reduces the amount of code because a common procedure can be called from any number of places in the code segment. 

· Encourage better program organization. 

· Facilitates debugging of a program because defects can be more clearly isolated. 

· Helps in the ongoing maintenance of programs because procedures are readily identified for modification. 

A CALL to a procedure within the same code segment is NEAR CALL<. A FAR CALL calls a procedure labeled FAR, possibly in another code segment.
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DISPLAY PROC NEAR
MOV AH, 09H
MOV DX, OFFSET STR

INT 21H
RET

DISPLAY ENDP

· To display number contained in [BX] DISPLAY PROC NEAR 

MOV Dl, [BX] ADD Dl, 30 MOV AH, 02H INT 21H 

RET DISPLAY ENDP 

INT 10H Video service:

<Video –modes>

	Text mode
	Row  column
	Color
	No.of
	Resolution
	colors

	
	
	
	
	Pages
	
	
	

	00
	25
	40
	Color
	8
	360
	400
	16 colors

	
	
	
	
	
	
	
	

	01
	25
	40
	Color
	8
	360
	400
	16 colors

	
	
	
	
	
	
	
	

	02
	25
	80
	Color
	4
	720
	400
	16 colors

	
	
	
	
	
	
	
	

	03(by
	25
	80
	color
	4
	720
	400
	16 colors

	default)
	
	
	
	
	
	
	

	07
	25
	80
	Mono-hrome
	0
	720
	400
	16 colors
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	Graphic mode
	Color
	Pages
	Resolution
	No of colors

	04
	Color
	8
	320
	200
	4

	
	
	
	
	
	

	05
	Color
	8
	320
	200
	4

	
	
	
	
	
	

	06
	Color
	8
	640
	200
	2

	
	
	
	
	
	

	0D
	Color
	8
	320
	200
	16

	
	
	
	
	
	

	0E
	Color
	4
	640
	200
	16

	
	
	
	
	
	

	0F
	Mono chrome
	2
	640
	350
	1

	
	
	
	
	
	

	10
	Color
	2
	640
	350
	16

	
	
	
	
	
	

	11
	Color
	1
	640
	480
	2

	
	
	
	
	
	

	12
	Color
	1
	640
	480
	16

	
	
	
	
	
	

	13
	Color
	1
	320
	200
	256
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	Attribute
	
	

	
	Background
	Foreground

	Attribute:
	BL R G B
	I R G B

	Bit number:
	7  6 5 4
	3 2 1 0



I – Intensity, BL - Blink

	Color
	Hex

	
	Value

	Black
	0

	Blue
	1

	Green
	2

	Cyan
	3

	Red
	4

	Magnet
	5

	Brown
	6

	White
	7

	Gray
	8

	Light Blue
	9

	Light Green
	A

	Light cyan
	B

	Light red
	C

	Light magenta
	D

	Yellow
	E

	Bright white
	F
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TITLE sorting the numbers – descending order
DOSSEG
.MODEL SMALL

.STACK 100H

.CODE MAIN PROC FAR

	
	MOV AX, @ DATA

	
	MOV DS, AX

	
	MOV DX, 4H

	DOPASS:
	MOV CX, 4H

	
	MOV SI, 00H

	CHECK:
	MOV AL, ARR [SI]

	
	CMP ARP [SI+1] , AL

	
	JC NOSWAP

	
	MOV BL, ARR [SI + 1]

	
	MOV ARR[SI +1] , AL

	
	MOV ARR [SI], BL

	NOSWAP:
	INC SI

	
	LOOP CHECK

	
	DEC DX

	
	JNZ DOPASS

	
	MOV AX, 4C00H

	
	INT 21H

	
	MAIN ENDP


.DATA

ARR DB 8,2,9,4,7 END MAIN

Note: Display if numbers are with 1 digit
MOV CX, 05H

MOV SI, 00H

L: MOV DL, ARR[SI] ADD DL, 30H MOV AH, 02H INT 21H 
MOV DL,’ ’ 

MOV AH, 02H INT 21H 

INC SI LOOP L 
MOV AX, 4C00H 

INT 21H
MAIN ENDP
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TITLE addition of 100 natural even numbers
.MODEL SMALL
.STACK 100H

.DATA
	
	TEN DW 10
	

	.CODE
	
	

	MAIN
	PROC FAR
	

	
	MOV AX, @ DATA

	
	MOV DS, AX
	

	
	MOV CX, 63H
	

	
	MOV AX, 02H
	

	
	MOV DX, 04H
	

	L1:
	ADD AX, DX
	

	
	ADD DX, 02H
	

	
	LOOP L1
	

	L2:
	MOV DX, 0000H

	
	DIV TEN
	; DX: AX /10

	
	INC CX
	

	
	ADD DX, 30H
	; remainder

	
	PUSH DX
	

	
	CMP AX, 00H
	; quotient

	
	JE L3
	

	
	JMP L2
	

	L3:
	POP DX
	

	
	MOV AH, 02H
	

	
	INT 21H
	


LOOP L3

MOV AX, 4C00H
INT 21H

MAIN ENDP
END MAIN

TITLE to display string at (10,40) with green background and red foreground dosseg
.Model small
.Stack 100H

.Code MAIN PROC FAR

MOV AX, @ DATA MOV DX, AX

MOV SI, OFFSET VAR1

L2:	MOV AH, 02H ; Set cursor position MOV DH, ROW
MOV DL, COL
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	INT 10H
	

	MOV AL, [SI]
	

	CMP AL, ‘$’
	

	JE L1
	

	MOV AH, 09H
	

	MOV DH, ROW
	

	MOV DL, COL
	

	MOV BL, 24H
	;background & foreground

	MOV BH, 00h
	; page

	MOV CX, 01H
	; no. of repeated characters

	INT 10H
	

	INC SI
	


INC COL
JMP L2

L1:	MOV AX, 4C00H

INT 21H MAIN ENDP

.DATA ROW DB 10 COL DB 40

VAR1 DB “video model”, ‘$’
END MAIN


TITLE TO GENERATE MULTIPLICATION TABLE
.MODEL SMALL

.STACK 32
.DATA

NUM1 DB 5
NUM2 DB 1

TAB DB 10 DUP (?)

.CODE MAIN PROC FAR

MOV AX, @ DATA MOV DS, AX MOV BX, 0

MOV CX, 10
L1:	MOV AL, NUM1

MUL NUM2 MOV TAB [BX], AL INC BX

INC NUM2
LOOP L1

MOV AX, 4C00H
[image: ]
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INT 21H
MAIN ENDP
END MAIN

TITLE to add 10 sixteen bit Numbers in memory table
	.MODEL SMALL
	
	

	.STACK 32
	
	

	.DATA
	
	
	

	NUM DW DUP (2)
	
	

	NUM DW DUP (3)
	
	

	SUMH DW 0
	
	

	SUML DW 0
	
	

	
	Note: To access the data of the
	

	.CODE
	
	
	

	
	
	memory i.e. table.
	

	
	MAIN PROC FAR
	
	

	
	
	We use e.g. NUM[BX]
	

	
	MOV AX, @ DATA
	
	

	
	
	Increasing the BX register by 2
	

	
	MOV DS, AX
	
	

	
	
	
	

	
	MOV CX, 10
	
	

	
	
	
	

	
	MOV AX, 0
	
	

	
	MOV BX, 0
	
	

	L1:
	ADD AX, NUM [BX]
	
	

	
	MOV SUML, AX
	
	

	
	JNC L2
	
	

	
	INC SUMH
	
	

	L2:
	ADD BX, 2
	
	

	
	LOOP L1
	
	

	
	MOV AX, 4C00H
	
	

	
	INT 21H
	
	

	MAIN ENDP
	
	

	END MAIN
	
	

	SUBROUTINE TO CLEAR THE SCREEN
	
	

	SCR_CLEAR PROC NEAR
	
	
	

	MOV AX, 0600H
	; Request scroll
	
	

	MOV BH, 61H ; blue on brown for attribute on pixel(generally (07H) white on black
	

	MOV CX, 0000
	; Full screen
	
	

	MOV DX, 184FH
	
	
	



INT 10H
RET

SCR_CLEAR ENDP

[image: ] AH-06h: Scroll upward of lines in a specified area of the screen.

AL- 00H caused entire screen to scroll up, effectively clearing it. Setting a nonzero value in AL causes the number of lines to scroll up.
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