Procedure body

SwWap 11 tl, $al, 2
add 11, $a0, $t1
1w $t0, G(stl)
Tw Ft2, 4(8L1)

,00%t1)

J
Procedure return
Jir $ra #return tocalling routine

FIGURE 2.34 MIPS assembly code of the procedure swap in Figure 2.33.

void sort (int vil, Sni )
1
% 9 3z
for (1 =0: 1 <y 0 4= 5

for (] i Lo o> C A& wvld) > wlj « Y1 3 1) |

FIGURE 2.35 A C procedure that performs a sort on the array v.
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sort: addi $sp.Ssp, -20

# make roomon stack for 5 registers

2}

$ra, 16(%sp) 3 $raonstack
S $s3,12{%sp) $s3 on stack
S e $s?2onstack
#save $s1 on stack
<y # save §s0 on stack
[ - " mave  $s2, 3ab T F c_'o;;;pa:;m;’l;er'-:‘a_gb into $s2 (save $a0) ]
piove parsmtan move $al ifcopy parameter $al into $s53 (save $al)
move ), $zero o #1=10 B N o - B o
QOuter loop forltst:sit $t0, $s0, $s53 # reg$td=01f $s02 %53 (72
baq $t0, $zero, exitl {fgotoexitl if $s02
addi  $s1, $s0, -1 Fi=i-1 a ' -
forztst:slti $t0, $s1,0 #regitl=13f3$s1<0 (<)
bne $t0, $zero, exit? f#ootoexit2 ifdsl<0(j<0)
511 $tl, $s1, 2 fregstl=7F=4
Inner loop add $t2, $s2, 8t fhregdt2=v+(j*4)
T $£3, 0(5t2) ' =[]l
1w § ($t2) =y[j+1]
st $t0, $td, §t3 =0 1f §td = 3$t3
beq $t0, $zero, exit? 2if $td >4t
) move  $al, $s2 #lst paramet er of swa pisviol d $a0) =
Pass parameters e Lo
I move $al, §s51 1:. Znd parameter of swap 15 J
Brdg jal SWap if swap code shown in Figure 2,34
lnnerloop- . T addi $51, $51, -1 #3-=1 ' - o -
i for2tst # jump to test of inner Toop
.C_)uter‘loop . lexit2: addi $s0, $s50, 1 __-,‘_,' | +=1 . _ o
' ] forltst # jump to test of outer Toap
Restoring registers
o o exitl: 1w aU_[ Skpl'- N _',J'r' restore $s0 FFOTS tack - o
Tw $s51, 4(%s5p) #restaore $s1 fromstack
Tw $52, 8(%sp) #restore $s2 fromstack
1w $53,12(%5p) # 53 from stack
Tw $ra,l6($sp) i v $ra fromstack
addi $5p.¥sp. 20 # restore stack pointer

ir $ra #return tocalling routine

FIGURE 2.36 MIPS assembly version of procedure sort in Figure 2.35 on page 124.

Elaboration: One optimization that works with this example is procedure inlining,
mentioned in Section 2.11. Instead of passing arguments in parameters and invoking
the code with a ja1 instruction, the compiler would copy the code from the body of the
swial procedure where the call to swap appears in the code. Inlining would avoid four



