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THE XLAT (transLATe) INSTRUCTION

The syntax of the XLAT instruction is:


XLAT

or


XLAT   TranslationTableName

where TranslationTable is an unsigned byte array of maximum size 256.

· The instruction requires BX to be initialized to have the offset of the translation table:

MOV  BX , OFFSET   TranslationTableName

· The contents of the byte that is AL bytes from the start of the translation table pointed to by DS:BX is copied into AL, i.e., the effect of XLAT is equivalent to the invalid statement:

MOV  AL  ,  [BX + AL]

· Example: Suppose a byte variable VAR1 has a value in the range 0 to 15. Display this value as a hexadecimal digit.

.DATA 


HEXDIGIT   DB  ‘0123456789ABCDEF’


VAR1  DB  ?

.   .   .

MOV  AX , @DATA

MOV DS , AX

.   .   .

MOV  AL , VAR1

MOV  BX , OFFSET  HEXDIGIT

XLAT

MOV  DL , AL

MOV AH , 02H

INT  21H

.   .   .


If the value in VAR1 is, say, 12 then ‘C’ is copied to AL by the XLAT instruction. If AL contained a value not in the range 0 to 15, XLAT would translate it to some garbage value.


Note: We could have achieved what the above code is doing without using XLAT by:




.   .   .




MOV  AH , 02H




MOV  DL , VAR1




CMP  DL , 9




JBE  DIGIT




ADD  DL , 37H

; convert value to character in {‘A’ , ‘B’ , ‘C’ , ‘D’ , ‘E’ , ‘F’}




JMP  DISPLAY


    DIGIT:
ADD  DL , 30H

; convert value to ASCII digit


DISPLAY:
INT  21H




.   .   .
· Example: Read an ASCII uppercase letter and then obtain the EBCDIC code for that letter

The EBCDIC hexadecimal codes for the uppercase letters are:

	‘A’
	‘B’
	‘C’
	‘D’
	‘E’
	‘F’
	‘G’
	‘H’
	‘I’

	C1H
	C2H
	C3H
	C4H
	C5H
	C6H
	C7H
	C8H
	C9H


	‘J’
	‘K’
	‘L’
	‘M’
	‘N’
	‘O’
	‘P’
	‘Q’
	‘R’

	D1H
	D2H
	D3H
	D4H
	D5H
	D6H
	D7H
	D8H
	D9H


	‘S’
	‘T’
	‘U’
	‘V’
	‘W’
	‘X’
	‘Y’
	‘Z’

	E2H
	E3H
	E4H
	E5H
	E6H
	E7H
	E8H
	E9H


.DATA  


       EBCDIC  DB  0C1H , 0C2H , 0C3H , 0C4H , 0C5H , 0C6H , 0C7H , 0C8H , 0C9H



          DB  0D1H , 0D2H , 0D3H , 0D4H , 0D5H , 0D6H , 0D7H , 0D8H , 0D9H



          DB  0E2H , 0E3H , 0E4H , 0E5H , 0E6H , 0E7H , 0E8H


.   .   .


MOV  AX , @DATA


MOV DS , AX


LEA  BX , EBCDIC


MOV AH , 01H


INT  21H


SUB  AL , ‘A’

; put the offset in AL


XLAT


.   .   .

If the letter ‘K’ is, say, read then 0D2H is copied to AL by the XLAT instruction. If AL contained a value not in the range ‘A’ to ‘Z’, XLAT would translate it to some garbage value.

· The ASCII characters are arranged as follows:

	Number of characters
	ASCII code ranges
	Comment
	Character type

	
	Decimal
	Hexadecimal
	
	

	32
	0 – 31
	00H – 1FH
	
	NON-PRINTABLE

	16
	32 – 47
	20H – 2FH
	
	

	10
	48 – 57
	30H – 39H
	ASCII digits
	

	7
	58 – 64
	3AH – 40H
	
	

	26
	65 – 90
	41H – 5AH
	Uppercase letters
	PRINTABLE

	6
	91 – 96
	5BH – 60H
	
	

	26
	97 – 122
	61H – 7AH
	Lowercase letters
	

	5
	123 – 127
	7BH – 7FH
	
	

	128
	128 – 255
	80H - FFH
	
	NON-PRINTABLE


· Example: Character filtering

One use of XLAT is to filter out unwanted characters from a stream of text. Suppose we want to input a string of 20 characters from the keyboard but echo only those with ASCII values from 32 to 127 (i.e., only printable ASCII characters). We can set up a translation table, place a zero in each table position corresponding to a non-printable character, and place a one in each position corresponding to a printable character:

.DATA 


       VALIDCHARS  DB  32  DUP(0)

; invalid characters: 0 – 31




      DB  96  DUP(1)

; valid characters: 32 – 127




      DB  128  DUP(0)

; invalid characters: 128 – 255




.   .   .




MOV  AX ,  @DATA




MOV  DS ,  AX


.   .   .




MOV  BX ,  OFFSET  VALIDCHARS




MOV  CX , 20


GETCHAR:
MOV  AH , 08H


; input character, no echo




INT  21H




MOV  DL ,  AL


; save character in DL




XLAT




CMP  AL , 0




JE  GETCHAR


; reject non-printable character




MOV  AH ,  02H




INT  21H




LOOP  GETCHAR

· Example: Cryptography (Character encoding)

The XLAT instruction provides a simple way to encrypt and decrypt data. The following program encrypts text read into a buffer, such that all digits and alphabetic letters have been rearranged. The program then decrypts the encrypted text. The program uses the following translations:


         ENCRYPTION


     DECRYPTION


4 5 9 0 8 2 1 3 6 7

3 6 5 7 0 1 8 9 4 2

keys


­ ­ ­ ­ ­ ­ ­ ­ ­ ­

­ ­ ­ ­ ­ ­ ­ ­ ­ ­

0 1 2 3 4 5 6 7 8 9

0 1 2 3 4 5 6 7 8 9

positions

__________________________________________________________________________

XQPOGHZBCADEIJUVFMNKLRSTWY

JHIKLQEFMNTURSDCBVWXOPYAZG
keys



  ­




      ­
ABCDEFGHIJKLMNOPQRSTUVWXYZ

ABCDEFGHIJKLMNOPQRSTUVWXYZ
positions

__________________________________________________________________________

xqpoghzbcadeijuvfmnklrstwy

jhiklqefmntursdcbvwxopyazg
keys



  ­




      ­
abcdefghijklmnopqrstuvwxyz

abcdefghijklmnopqrstuvwxyz
positions

.MODEL SMALL

.DATA 

   
PROMPT  DB  'ENTER SOME TEXT TO BE ENCRYPTED (LENGTH <= 80):', 0DH, 0AH

   
LENGTH_PROMPT  EQU  $ - PROMPT

   
CRLF  DB  0DH , 0AH

   
LENGTH_CRLF  EQU  $ - CRLF

   
BUFFER  DB  81 , 82 DUP(?)

   
CODE_KEY     DB  48 DUP(0)                      


; no translation

                
            DB  '4590821367'                   


; 0-9

                
            DB  7  DUP(0)                     



; no translation

                
            DB  'XQPOGHZBCADEIJUVFMNKLRSTWY'   
; A-Z

                
            DB  6  DUP(0)                      


; no translation

                
            DB  'xqpoghzbcadeijuvfmnklrstwy'   


; a-z

                
            DB  133  DUP(0)                    


; no translation

   
DECODE_KEY   DB  48 DUP(0)                      


; no translation

                

DB  '3657018942'                   


; 0-9

                

DB  7  DUP(0)                      


; no translation

                

DB  'JHIKLQEFMNTURSDCBVWXOPYAZG'   
; A-Z

                

DB  6  DUP(0)                      


; no translation

                

DB  'jhiklqefmntursdcbvwxopyazg'   

; a-z

                

DB  133  DUP(0)                    


; no translation

.STACK  400H  

.CODE 

MAIN  PROC

     

MOV AX , @DATA

     

MOV DS , AX

     

MOV CX , LENGTH_PROMPT



; Display the prompt

     

LEA DX , PROMPT




;

     

CALL DISPLAY_STRING



;

     

LEA DX , BUFFER




; Read the message

     

CALL READ_STRING




;

LEA BX , CODE_KEY




; Encrypt the message

     

LEA DI , BUFFER[2]




;

     

MOV CH , 00H





;

     

MOV CL , BUFFER[1]




;

 
L1: 
MOV DL , [DI]





;

     

MOV AL , DL





;

     

XLAT






;

     

CMP AL , 0





;

     

JE L2






;

     

MOV [DI] , AL





;

     

JMP L3






;

 
L2: 
MOV [DI] , DL





;

 
L3: 
INC DI






;

     

LOOP L1








     

MOV CX , LENGTH_CRLF



; Move cursor to next line

     

LEA DX , CRLF





;

     

CALL DISPLAY_STRING



;

MOV CH , 00H





; Display the encrypted message

     

MOV CL , BUFFER[1]




; 

     

LEA DX , BUFFER[2]




;

     

CALL DISPLAY_STRING



;

     

MOV CX , LENGTH_CRLF



; Move cursor to next line

     

LEA DX , CRLF





;

     

CALL DISPLAY_STRING



;

     

LEA BX , DECODE_KEY



; Display the decrypted message 

     

LEA DI , BUFFER[2]




; 

     

MOV CH , 00H





;

     

MOV CL , BUFFER[1]




;

 
L4: 
MOV DL , [DI]





;

     

MOV AL , DL





;

     

XLAT






;

     

CMP AL , 0





;

     

JE L5






;

     

MOV DL , AL





;

 
L5: 
MOV AH , 02H





;

    

 INT 21H





;

    

 INC DI






;

     

LOOP L4





;

     

MOV AX , 4C00H




; Return to DOS

     

INT 21H





;

MAIN  ENDP

DISPLAY_STRING  PROC

      

PUSH AX

      

PUSH BX

      

MOV AH , 40H

      

MOV BX , 01H

      

INT 21H

      

POP BX

      

POP AX

      

RET

DISPLAY_STRING  ENDP

READ_STRING  PROC

      

PUSH AX

      

MOV AH , 0AH

      

INT 21H

      

POP AX

      

RET

READ_STRING  ENDP

END MAIN

