DCIT 24 - COMPUTER ORG. AND ASSEMBLY LANGUAGE


Three Types of Registers

1. General Purpose Registers/Data Registers 
- The general-purpose registers, also called Data registers, are used for arithmetic and data movement.

- These are the worth horses of the computer system.
- The right most is the “lowbyte” and the leftmost byte is the “highbyte”.
AX(Accumulator)
      -used for operations involving input, output and computation

BX(Base)
     -used as an index to extend addressing.

      also use for mathematical function 

CX(Counter)
      -used to control loop in a specific number of time 

DX(Data)
-used for input/output and operation.

Also used for multiplication and division involving large value
2. Segment Registers
- Used as base locations for program instructions, data, and the stack. 
CCS(Code Segment)
- contains the starting address of a programs code segment.

- This segment address plus an offset value in the IP register indicates the address of an instruction to be fetch for execution
DS(Data Segment)
      - contains the starting address of a program data segment
SS(Stack Segment) 

· permits the implementation of a stack in the memory, which a program uses for temporary storage of address and data. 

ES(Extra Segment)
      use by some string operation to handle memory addressing. 

3. Index Registers/Pointer Registers
-  Index registers speed up processing of strings, arrays, and other structures containing multiple elements. 

BP(Base Pointer)
    -facilitate reference parameters which are data and address that a program process the stack. 

SP(Stack Pointer)
  provides an offset value which when associated with the SS register

  refers to the current word being process in the stack. 

SI(Source Index)
-this register takes its name from the string movement instruction, in which the source string is pointed to by the SI register. 

Addressing Modes

MOV Instruction
 -the MOV (move data) instruction copies data from one operand to another, so it is called a data transfer instruction. Consider the following instructions. 
MOV    AX,BX 

Uses the registers AX and BX as variables 
MOV    AX,2 

This moves the byte or word of memory immediately following the instruction into a register. In this sense, the MOV instruction in our example is one byte long, with two or more bytes for the data (0002):

 

396F:0100   B80200                MOV       AX,0002 

Memory Models
· a directive that initializes the memory model before defining any  segment. 
Format: Model <memory-memory> 
TINY - Intended for the use of COM programs which have their stack, data and code in one 64k segment. 

SMALL - requires that code fits within 64k segment and data fits within another 64k segment. 

MEDIUM - all code in more than ones segment and all data in one segment. 

COMPACT - all codes in one segment and all data in more than 1  segment. 

LARGE -both data and code in more than 1 segment but no array may exceeds 64k. 

HUGE -both data code in more than 1 segment and arrays may exceed 64k. z

“CODE”
· segment directive that defines code segment. 

“END”
· bdirectives placed at last   line of the source program

ASSEMBLER DIRECTIVES
·  a directive is a statement that affects either the program listing or the way machine code is generated. 

Sample Assembly Language Program: 
TITLE sample .asm sample program in assembly language
DOSSEG
.MODEL small
.STACK 100h
.DATA
.CODE
              Mov AX, @data


              ;set address of data segment

Mov DS,AX



; in Ds

Mov Ah,02

Mov DL,41

INT 21h

Mov AX,4C00h


              ;terminate program

INT 21h  



;end of processing
“TITLE”
· is a directive that is use to cause a title for a program to print on each page of the program listing.
Format: TITLE<text> 
“DOSSEG”
· a directive that tells assembler to ignore all other request and to adopt the DOS segment sequence basically, stack, data, and code.


Format: DOSSEG 
DATA TRANSFER INSTRUCTION
MOV Instruction
· The MOV (move data) instruction copies data from one operand to another, so it is called a data transfer instruction.
 

XCHG INSTRUCTION
· The XCHG (Exchange Data) instruction exchanges the contents of two registers, or the contents of a register and a variable. 

 Syntax:


XCHG reg,reg


XCHG  reg,mem


XCHG  mem,reg

XCHG is the most efficient way to exchange two operands, because you don’t need a third register or variable to hold a temporary value.

ARITHMETIC INSTRUCTIONS
“ADD” 
-
Sum up 2 hex value and stored it to the special register 

e.g.


ADD Ax,OFA3
“SUB”
-  
 Subtract Hex number and places the difference to the specified register.

e.g.


SUB BX,4E1
“MUL”
· Multiplies the value of the specified register to the value of Ax and stores the product to Ax.

Notes:

If the product is greater than 16 bits, (where 32 bit can be the maximum result) the higher 16 bits are place in Dx.


e.g.



Ax=0100 Bx=7C4B Cx=0000 Dx=0000


MUL Bx


      Ax=4800 Bx=7C4B Cx=0000 Dx=007C

“DIV”
-  
Divides the value of Ax by the specified register and places the quotient to Ax and the remainder to DX.

e.g.


DIV CX
“INC and DEC Instruction”
· The INC (increment) and DEC (decrement) instructions add 1 or subtract 1 from single operand, respectively.

 

Syntax:



INC destination    e.g. INC CX


DEC destination   e.g. DEC AH
 

CONTROL TRANSFER INSTRUCTIONS
· Is a way of altering the order in which statements are executed.
 2 TYPES OF TRANSFER

Unconditional Transfer
Conditional Transfer
 
Unconditional Transfer
· A program branches to a new location in all cases. The JMP instruction is a good example.

 

Conditional Instruction
· The program branches if a certain condition is true.
JMP Instruction
· Tells the CPU to continue execution at another location. The location must be identified by a label, which is, translated by the assembler into an address.

 
Conditional JUMP Instructions

JE/JNE jump equal/jump most equal


JZ/JNZ jump zero/jump not zero


JL/JNL jump less/jump not less


JG/JNG jump greater/jump not greater
LOOP INSTRUCTION
· is the easiest way to repeat a block of statements in a specified number of times. CX is automatically used as a counter and is decremented each time the loop repeats

 Syntax:

 LOOP destination
	CHAR
	HEX

	0
	30H

	1
	31H

	2
	32H

	3
	33H

	4
	34H

	5
	35H

	6
	36H

	7
	37H

	8
	38H

	9
	39H


	CHAR
	LOWERCASE
	UPPERCASE

	A
	61H
	41H

	B
	62H
	42H

	C
	63H
	43H

	D
	64H
	44H

	E
	65H
	45H

	F
	66H
	46H

	G
	67H
	47H

	H
	68H
	48H

	I
	69H
	49H

	J
	6AH
	4AH

	K
	6BH
	4BH

	L
	6CH
	4CH

	M
	6DH
	4DH

	N
	6EH
	4EH

	O
	6FH
	4FH

	P
	70H
	50H

	Q
	71H
	51H

	R
	72H
	52H

	S
	73H
	53H

	T
	74H
	54H

	U
	75H
	55H

	V
	76H
	56H

	W
	77H
	57H

	X
	78H
	58H

	Y
	79H
	59H

	Z
	7AH
	5AH


.model small


.stack


.code





mov cx,5


mov bx, 41h





again:


mov ah, 02h


mov dx,bx


int 21h


inc bx





loop again





mov dx,0ah


int 21h





mov ah,4ch


int 21h


end





OUTPUT


ABCDE
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