
8086/8088 Assembly Language Programming: Introduction

Why assembly language? Applications that are not time-critical, or only standard input/output devices

are used have minimal direct need for assembly language programming. Otherwise, assembly language is

used to program time critical tasks. Moreover, some programmers must write the library routines to achieve

standard interfaces and these routines are written in assembly language.

CPU Architecture.
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All registers are 16-bit wide and they are categorized as follow:

Data registers: The registers are used to store both operands. Results in each of them can be accessed as

a whole; or the upper and lower bytes can be accessed separately. Besides serving as arithmetic registers,

BX, CX, and DX registers play special addressing, counting, and I/O roles: (i) AX – Accumulator; (ii) BX

– Base register; (iii) CX – Counter register; (iv) DX – Data register.

Pointer registers. (i) IP – Instruction pointer register (program counter); (ii) SP – Stack pointer register;

(iii) BP – Base register for accessing the stack; (iv) SI,DI – They are used as indexing which are often used

with the BX or BP registers.

Remark: To provide flexible base addressing and indexing (e.g. array indexing in high-level language

terminology), a data address may be formed by adding together a combination of the BX or BP register

contents, SI or DI register, and a displacement. The result of such an address computation is called an

effective address or offset.

Segment registers. (i) CS – Code segment register; (ii) SS – Stack segment register; (iii) DS – Data segment

register; (iv) ES – Extra Data segment register.

Recall that all effective addresses are 16-bit wide. However, the address put on the address bus, called the

physical address, must contain 20 bits. The extra 4 bits are obtained by adding the effective address to the

contents of one of the segment registers. For example, if
�
CS ��� 123A, and

�
IP ��� 341B, then the next
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instruction will be fetched from 341B � 123A0 � 157BB. (Note that (IP) means the contents of IP and the

addresses are represented in hex).

Assembler. We shall be using the �������	��
����������� ��� and ����������� to assemble and link our assembly program.

They are available via the campus-wide network. Suppose we have an assembly program �����! #"%$'& . After

booting up one of the campus machine, we can:

(*)#+�,.-/)�+�021	354�+�02687%+ �9":$;&<�����= >"%$;&

which, on successful assembling, will produce the object code �����! #? 0:@ . Then type

(*)#+�,.-/)�+�021	354�+�02687%+ � -A687�B �����! #? 0:@

to link the object so as to produce the executable code �����= >C�D�C . You may use the program C�E 6 � provided

by DOS or other ASCII editor as well to edit your program. In Windows, you can use notepad; but be sure

to save the file with extension  #"%$'& . Note that both �A"%$;& and � -A687AB are located in F )�G8HA(�354�G8H2I8J .

Sample assembly program.

K
KMLON9POQSRUT	VXW�T	Y'Z[YO\O\�Q^]O_�Va`�bXZ�c	d8TeYX`	\[Q;]	V8TUda]ON�dfT	d�Q'b�gX]
KhPi`j]8N�dSZAY�Pi`aZAd'Z�V8T�k
K
\UY8]UYUl	QXd8W QXd8WmZAdm`U] Kn\UYX]	YjQXd8WmZAdm`U]

VXR	d8T:o \8_ o'p
VXR	d8T	p \8_ p�q�r
T	d	Q'b�gX] \8_ s

\UY8]UYUl	QXd8W dX`	\�Q
tXVO\�dUl	QXd8W QXd8WmZAdm`U] KhtXV8\UdjQXd8WmZAdm`U]

Y�QOQ'bXZAd t�Qvu#tXV8\UdUl	QXdXWxw�\�Q2u�\UY8]	Y�l	QXd8W
Q;]	YXT�]�uyZAVXz Y8{xw|\UYX]	YUl	QXdXW

ZAVXz \�Q5w>Y8{
ZAVXz Y8{xw>VXR	d8T:o K�ZAVXz	d}VXR�d8T:oh]	V�~�t�tibXZ�b�gOYX]	V8T
YO\O\ Y8{xw>VXR	d8T	p K�YO\O\}_9Pi]ONjVXR�d8T	p
� WUd Q;]	V8T	d K�W	V�]	V�Q;]	V8TUdjP;�e]8N�dfT	d�Q'b�gm]��X��r
`�dXW Y8{ K�dUgUQXda`�d8W	Y8]Uda]ON�d�T	d�Q'b�gm]

Q;]	VXT	dxuyZAVXz T	d�Q'b�gm]xw>Y8{ KhQ;]UV8T	df]ON�dfT	d�Qib�gX][Pi`fZAY�Pi`aZAdiZAV8T�k
ZAVXz Y8{xwM��tXr�rXN KhQXdX]eb�Re���8�}]	dXTmZ5Pi`�YX]	deQXd8TOzAPOtXd
Pi`�] pAo�N
N�gm]

tXVO\�dUl	QXd8W dX`	\�Q
dX`U\ Q;]	Y8T�]
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