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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
A useful book “The Art of Assembly Language Programming” at: 

http://webster.cs.ucr.edu/AoA/DOS/pdf/0_AoAPDF.html
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

About The Memory Map of 8088
· 20-bit Address Bus => 220 Locations => 0 ~ 220 => 0 ~ FFFFF
· Least significant byte stored at lower address
· Accessed IMPLICITLY in segments => CS DS ES SS => 4*64K 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

(Q.8) There are a total of 17 different legal memory addressing modes on the 8086: disp, [bx], [bp], [si], [di], disp[bx], disp[bp], disp[si], disp[di], [bx][si], [bx][di], [bp][si], [bp][di], disp[bx][si], disp [bx][di], disp[bp][si], and disp[bp][di].
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Figure 4.18 Table to Generate Valid 8086 Addressing Modes

Suppose bp contains 1000h, bx contains 2000h, si contains 120h, and di contains 5. Then
mov al, 10h{bx+si] loadss al from address DS:2130; mov ch, 125h[bp+di] loads ch from location
SS:112A; and  mov bx,cs:2[bx](di] loads bx from location CS:2007.

.6 An Easy Way to Remember the 8086 Memory Addressing Modes




~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
MASM Syntax for 8086 Memory Addressing Modes

Microsoft’s assembler uses several different variations to denote indexed, based/indexed, and displacement plus based/indexed addressing modes. 
disp[bx], [bx][disp], [bx+disp], [disp][bx], and [disp+bx]
----------------------------------------

[bx][si], [bx+si], [si][bx], and [si+bx]
----------------------------------------

MASM treats the “[ ]” symbols just like the “+” operator.  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Intel Instruction Code Table:
  http://www.jegerlehner.ch/intel/IntelCodeTable.pdf
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

The Length of 8086 Instructions Varies!
	1 BYTE
	PUSH   AX
	INC   AX

	2 BYTES
	MOVE AX,BX
	ADD AX,BX

	3 BYTES
	MOVE AX, 4
	MOV
AX, 3[BX][SI]

	…
	
	

	5 BYTES
	CALL
0000:0ABCDH


IP will be increased according to the length of the instruction. (Q.5)

Usage of Stack – Saving the environment

C Program: 

int x()

{


int a;


a=0;

}

main()

{


int a;


a=1;


x();


a++;

}

Assembly Program:

SUB_PROG: 


MOV 
AX, 0


RET

MAIN:


MOV

AX, 1


CALL
SUB_PROG


INC

AX


RET

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Assembly Program:

SUB_PROG: 


PUSH
AX


…


MOV 
AX, 0


...


POP

AX


RET

MAIN:


MOV

AX, 1


CALL
SUB_PROG


INC

AX


RET

Assembly Program:

SUB_PROG: 


…


MOV 
AX, 0


...


RET

MAIN:


MOV

AX, 1


PUSH
AX


CALL
SUB_PROG


POP

AX


INC

AX


RET

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Usage of Stack – Passing the variables for subroutines

SUB_PROG:


POP

BX


POP

EX


…


PUSH
AX


RET

MAIN:


…


PUSH 
AX


; AX and DX are the parameters 


PUSH
DX



; for the sub-routine


CALL
SUB_PROG


POP

BX


; BX is filled with the returned 


…




; value

=============================================
Similar to the C function call :   b=func(a,d);
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