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Assembler Directives

CS 217

Assembler Directives

• Identify sections

• Allocate/initialize memory

• Make symbols externally visible
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Identifying Sections

• Text (.section “.text”)
� Contains code (instructions)
� Default section

• Read-Only Data (.section “.rodata”)
� Contains constants

• Read-Write Data (.section “.data”)
� Contains user-initialized global variables

• BSS (.section “.bss”)
� Block starting symbol
� Contains zero-initialized global variables
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Sections (cont)

• Each section has own location counter
� Location counter is updated when assembler

processes directive or instruction 
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Allocating memory

• Increment location counter by nbytes
� . ski p nbyt es

. sect i on “ . bss”

var 1:  . sk i p 16

. sect i on “ . dat a”

var 2:  . sk i p 4

Initializing memory

• Increment location counter and initialize data
� . byt e   byt eval 1 [ ,  byt eval 2 . . . ]
� . hal f    hal f val 1 [ ,  hal f val 2 . . . ]
� . wor d   wor dval 1 [ ,  wor dval 2 . . . ]

. sect i on “ . dat a”

sum:   . wor d 0

. sect i on “ . t ex t ”

set  sum,  %o0

l d [ %o0] ,  %i 1
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Initializing ASCII Data

• Special directives for ascii data

. by t e  150,  145,  154,  154,  157,  0

. asci i  “ hel l o”

. byt e 0

. asci z “ hel l o”

Making Symbols Externally Visible

• Mark variables as global
� . gl obal

. sect i on “ . dat a”

. al i gn 4

. gl obal  mont h

mont h:  . wor d j an,  f eb,  mar ,  apr ,  may,  j un

. wor d j ul ,  aug,  sep,  oc t ,  nov,  dec

j an:  . asc i z “ Januar y”

f eb:  . asc i z “ Febr uar y”

mar :  . asc i z “ Mar ch”

apr :  . asc i z “ Apr i l ”

may:  . asc i z “ May”

j un:  . asc i z “ June”

j ul :  . asc i z “ Jul y”

. . .



5

Making Symbols Externally Visible

• Mark functions as global
� . gl obal

. sect i on “ . r odat a”

f mt :  . asc i z “ Hel l o,  wor l d\ n”

. sect i on “ . t ex t ”

. al i gn 4

. gl obal  mai n

mai n:  save %sp,  - 96,  %sp

set  f mt ,  %o0

cal l  pr i nt f

nop

mov 1,  %g1

t a 0

r et

r est or e

Example 1

i nt  a[ 100] ;

mai n( )
{
…
}

. sect i on “ . bss”
a:  . sk i p 4 *  100

. sect i on “ . t ext ”

. gl obal  mai n
mai n:  save %sp,  - 96,  %sp

cl r %l 0
L1: cmp %l 0,  %l 1

bge L2;  nop
. . .
sl l  %l 0,  2,  %l 2
l d [ a + %l 2] ,  %l 3
. . .
i nc  %l 0
ba L1; nop

L2:  
mov 1,  %g1
t a 0
r et
r es t or e
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Example 2

i nt  a[ 100] ;

voi d swap( i nt * x,  i nt * y)
{

i nt  t emp;
t emp = * x ;
* x = * y ;
* y = t emp;

}

mai n( )
{

…
swap( &a[ 1] , &a[ 2] ) ;
…

}

. sect i on “ . bss”
a:  . sk i p 4 *  100

. sect i on “ . t ext ”

. gl obal  swap
swap:  l d [ %o0] ,  %o2

l d [ %o1] ,  %o3
st  %o2,  [ %o1]
r et l       
s t  %o3,  [ %o0]

. gl obal  mai n
mai n:  save %sp,  - 96,  %sp

…
set  a,  %l 0
add %l 0,  4,  %o0
cal l  swap
add %l 0,  8,  %o1
…
mov 1,  %g1
t a 0
r et
r es t or e

Example 3

st r uct  exampl e {
i nt  a,  b;
char  d;
shor t  x ,  y;
i nt  u,  v;

} ;

st r uct  exampl e a = 
{

1,  2,  
‘ C’ ,
4,  5,
6,  7

} ;  

mai n( )
{
…
}

. sect i on “ . dat a”
a:  . wor d 1,  2

. by t e ` C’

. al i gn 2

. hal f  3,  4

. al i gn 4

. wor d 6,  7

. sect i on “ . t ext ”

. al i gn 4

. gl obal  mai n
mai n:  save %sp,  - 96,  %sp

set  a,  %l 0
l d [ %l 0 + 0] ,  %l 1   
l d [ %l 0 + 4] ,  %l 2   
l dub [ %l 0 + 8] ,  %l 3   
l dsh [ %l 0 + 10] ,  %l 4

mov 1,  %g1
t a 0
r et
r est or e
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Example 4
mai n( )  {

t ( 1, 2, 3, 4, 5, 6, 7, 8) ;

}

i nt t ( i nt  a1,  i nt  a2,  i nt  a3,  i nt  a4,

i nt  a5,  i nt  a6,  i nt  a7,  i nt  a8)  {

i nt  b1 = a1;

r et ur n s( b1, a8) ;

}

st at i c  i nt s( i nt  c1,  i nt  c2)  {

r et ur n c1 + c2;

}

Example 4 (cont)

. gl obal  mai n
mai n:   save %sp, - 104, %sp

set  1, %o0
set  2, %o1   
set  3, %o2
set  4, %o3
set  5, %o4
set  6, %o5
set  7, %i 5
st  %i 5, [ %sp+4* 6+68]  
set  8, %i 5
st %i 5, [ %sp+4* 7+68]
cal l  t ;  nop
mov 1,  %g1
t a 0
r et ;  
r est or e 

. gl obal  t

t :  save %sp, - 96, %sp
st  %i 0, [ %f p- 4]
l d [ %f p- 4] , %o0
l d [ %f p+4* 7+68] , %o1
cal l  s;  nop
mov %o0, %i 0
r et ;  r es t or e

s:  add %o0, %01, %o0
r et l ;  nop
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16 wor ds

st r uct *
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st r uct *

t

mai n

%sp

%f p
- 4

+96
+92
+88

+64

+88
+84

+64

Stack Frame

l ocal  & t emp var s

ar gument s 7, 8, …

ar gument  5
ar gument  4

ar gument  6

pt r t o st r uct  r t r n

ar gument  3
ar gument  2
ar gument  1

16 wor ds t o hol d
saved i n/ out  r egs

%f p

%sp

%f p - offset

%sp + offset

%sp + offset

l ocal  & t emp var s

ar gument s 7, 8, …

ar gument  5
ar gument  4

ar gument  6

pt r t o st r uct  r t r n

ar gument  3
ar gument  2
ar gument  1

16 wor ds t o hol d
saved i n/ out  r egs

%f p + offset


