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Solutionto Assignmeng
AssemblyLanguagd’rogramming

Question 1

The bestway to write assembly-languagaerograms
thataremorethana few lineslong s to startwith a
high-level versionof the program. It is mucheasier
to write, delug andoptimizeahigh-level description
of thecode.

The'C’ codefor a solutionto this problemis as
follows:

#i ncl ude <stdio.h>

mai n()
char ¢, s[10]
int i, swap

/* read in 10 characters */
for (i=0; i<10; i++) {
s[i] = getc ( stdin) ;
/* repeatedly iterate over and swap out-of-order
characters in the array */
do {
swap = 0 ;
for (i=0; i<10; i++) {
if (s[i] >s[i+l] ) {
c =s[i] ;
s[i] = s[i+l] ;
s[i+l] =c¢
swap = 1 ;
1
} while ( swap ) ;
/* print sorted string */

for (1=0; i<10 ; i++) {
putc ( s[i], stdout ) ;

sol 2. tex 1

MostC compilerscangeneratassemblyanguage
codeinsteadof objectcode.Most compilersalsodo
agoodjob of optimizingthe resultingcode. There-
fore the most efficient way to write assemblylan-
guageis usuallyto simplify and/oroptimizecritical
portionsof a C compilers assemblycode.

In our casewe arerestrictedto a small subsetof
theinstructionsetandit waseasielto manuallycon-
vert the logic of the C programinto assemblylan-
guage:
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programto read/sort/print 10 characters

code segment public
assume cs: code, ds: code
org 100h

start:

; read 10 characters

mov bx,of fset s ; start of string

mov cx,10 ; nunber of characters to read
readc:

mov ah, 1 ; use DOS to read a character

int 21H

mov [bx],al ; store character in string

inc bx ; point to next character in string

dec cX ; decrenent characters left to read

jnz readc ; repeat until all read

; bubble sort |oop

sort: mv al,0 ; clear 'values swaped flag
mv swap, a
mv bx, of fset s ; point to first character
mv cx, 9 ; set count to conpare 9 pairs
next2: nov al,[bx] ; get character pair into al, ah
inc bx ; and point to next character
mv ah, [ bx
cnp ah, al ; conpare the pair
jnc noswap ; skip the swap if first is <= second



mv [bx],al ; swap

dec bx
mv [bx], ah
inc bx
mv al,1 ;. set "swapped" flag
mv swap, a
noswap: dec cX ; conpare next pair if not done
jnz next 2
mv al,swap ; do another pass if any swaps
cnp al,0
jnz sort

; print results

mv bx, of fset s ; start of string

mv cx, 10 ; number of characters to read
printc:

mv ah, 2 ; use DOS to print a character

mov dl, [bx]

int 21H

inc bx ; next character in string

dec CX ; decrenent characters to print

jnz printc ; repeat until all printed

; termnate programand return to dos

int 20H
; variables
S db 10 dup (?) ; string to read/sort/print
swap db 1 dup (?) ; "swapped" flag
code ends
end start



