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String Primitive instructions:
Five groups of instructions are used to copy from memory location pointed to by ESI to memory location pointed to by EDI. Although they are called string primitive, they are not only limited to character arrays. These instructions are described in the follows:

MOVSB , MOVSW, MOVSD: copy data from memory location pointed to by ESI to memory location pointed to by EDI. The two registers are incremented or decremented automatically based on a special flag called the Direction Flag.  
Value of Direction flag
Effect on ESI & EDI

Clear
increment

Set
decrement

CLD is an instruction used to clear the direction flag.

STD is an instruction used to set the direction flag. 

Instruction
Value of ESI & EDI incremented 

MOVSB (BYTE )
1

MOVSW (WORD)
2

MOVSD (DOUBL WORD)
4

The String primitive instructions perform a single memory copy. If multiple copy is needed, the REPeat instruction is used. REP instruction repeats an instruction as long as ECX > 0. 
Instruction 
Description 

REP
Repeat while ECX > 0
REPZ, REPE
Repeat while the Zero Flag is set and ECX > 0.

REPNZ, REPNE
Repeat while the Zero flag is clear and ECX > 0.

Example:

.data

Source DWORD 20 DUP (0FFFFFFFFh)

Target  DWORD 20 DUP (?)

.code


Cld


Mov ecx, LENGHTOF source


Mov esi, OFFSET source


Mov edi, OFFSET target


Rep movsd
; copy double words while ecx > 0.

CMPSB, CMPSW, and CMPSD: compare a memory location pointed to by ESI to a memory location pointed to by EDI. 
Example:

.data

Source DWORD 1234h

Target  DWORD 5678h

.code


Mov esi, OFFSET source


Mov edi, OFFSET target


Cmpsd

Ja L1


Jmp L2

To compare multiple locations, then set ecx to the length of the array (as a counter) and use the Repeat instruction. 

Example:

.data

Source DWORD 1234h

Target  DWORD 5678h

.code


Mov esi, OFFSET source


Mov edi, OFFSET target


CLD
; direction is up (increment)


Mov ecx, LENGTHOF source


REPE Cmpsd

It repeats comparison until either ecx is zero or any pair of doublewords are different.
Example:

TITLE Comparing Strings             (Cmpsb.asm)
; This program uses CMPSB to compare two strings
; of equal length.
INCLUDE Irvine32.inc
.data
source BYTE "MARTIN  "
dest   BYTE "MARTINEZ"
str1   BYTE "Source is smaller",0dh,0ah,0
.code
main PROC

cld
; direction = up

mov  esi,OFFSET source

mov  edi,OFFSET dest

mov  cx,LENGTHOF source

repe cmpsb

jb   source_smaller

jmp  quit
source_smaller:

mov  edx,OFFSET str1

call WriteString
quit:

exit
main ENDP
END main 

SCASB, SCASW, and SCASD: 
The instructions SCASB, SCASW, and SCASD instructions compare a value in AL/AX/EAX to a byte, word, or doubleword, respectively, addressed by EDI. 
These instructions are useful when looking for a single value in a long string. 

When used with REPE, the string or array is scanned while ECX > 0 and the value in AL/AX/EAX matches each subsequent value in memory. 

When used with REPNE, the string or array is scanned until either AL/AX/EAX matches a value in memory or ECX = 0.
Example: 
Search a string alpha, looking for the letter F. If the letter is found, EDI points one position beyond the matching character. If the letter is not found, the JNZ instruction would exit:
Include Irvine32.inc

.data


Alpha BYTE "ABCDEFGH",0


Msg BYTE "NOT FOUND",0


Msg1 BYTE "FOUND",0

.code

main PROC

Mov edi, OFFSET alpha

Mov al, 'F'

Mov ecx, LENGTHOF alpha

Cld

Repne scasb

Jnz quit1

Dec edi

mov edx, offset msg1

call writestring

jmp quit
quit1:   mov edx, offset msg

call writestring
quit:
exit
main ENDP
END main
STOSB, STOSW, STOSD: 

Store the contents of AL/AX/EAX, respectively, in memory locations pointed to be EDI. EDI is incremented /  decremented based on the Direction flag. When used with REP prefix, these instructions fills all elements of the string or array with a single value. For example, the following code initializes each byte in string1 to 0FFh: 
.data 


Count = 100


String1 Byte Count Dup (?)

.code


Mov al, 0FFh


Mov edi, offset string1


Mov ecx, Count


Cld


Rep stosb

LODSB, LODSW, and LODSD:
These instructions load a byte, a word or a double word from memory at ESI into AL/AX/EAX, respectively. Also ESI is incremented /  decremented based on the Direction flag. The REP prefix is rarely used with LODS… instructions. 

The LODSB substitutes for the following two instructions (assuming that the Direction flag is clear):


Mov al, [esi]

Inc   esi

Example: The following program multiplies each element of a doubleword array by a constant value. LODSD and STOSD work together:
INCLUDE Irvine32.inc
.data
array DWORD 1,2,3,4,5,6,7,8,9,10
; test data
multiplier DWORD 10

; test data
.code
main PROC

cld 

; direction = up

mov esi,OFFSET array  

; source index

mov edi,esi

; destination index

mov ecx,LENGTHOF array

; loop counter
L1:
lodsd                   

; copy [ESI] into EAX

mul multiplier

; multiply by a value

stosd                   

; store EAX at [EDI]

loop L1

exit
main ENDP
END main
