Saving registers

sort: addi

SW
SW
SW
Sw

$sp,$spn. -20
$ra, 16(bsp)
$s3,1208sp)
$s2, 8($sp)
$s1, 4(%sp)
$s0, 0(3$sp)

# make roomon stack for 5 registers
iFsave $ra on stack
#Fsave $s3 0n stack
# save $s2 on stack
ffsave $sl on stack
#fsave $s0 on stack

Procedure body

[ 3 " move $s2, $a0 i copy parameter $a0 into $52 (save $a0)
| Move parameters move $s3, $al i# copy parameter $al into $s3 (save $al)
T S move $s0, $zero #i=0 - |
Outer loop forlust:slt $t0, $s0, $s3 # oregdt0==0if$s0=9$s3 (i>n) 1
! beq $t0, $zero, exit] fgotoexitl if $s029$s3 (i=n) ‘.
— 1 adai $s1,8s0, 1 Fi=i- _MW
“fothst:slti $t0, $s1,0 fFregdtO=11if%$s1 <0 (j<0)
‘ bne $t0, $zero, exit2 fgotoexit2 if $s1 <0 (j<0)
s11 $tl, $sl, 2 #fregs$tl =3=*4 ‘
{ Inner loop add $L2, $s7, $t1l ffreg$t2=v+(j*4) |
Tw $t3, 0($t2) #reg$t3d =v[jl
‘ | Tw $t4, 4($12) #fregsid =v[j~1] ‘
[ st $t0, $t4, $t3 #freg$td=01r $td>3t3 [
* beq $10, $zer0, exit?  #aotoexit? if $td>$L3 !
gb;riamiete;r_s- T - move  $a0, $s2 o F1st parametler of swap isv (old $a0) J
move $al, $sl # 2nd parameter of swap is J ‘
land call ‘ jal Swap i swap code shown in Figure 2.34 :
‘lnerloop | addi §sL, ssl, -1 #i -1 (
‘, ‘ J for2tst # jump to test of inner Toop
Outer Joop lexitz: addi 850,850, 1 Fie=1
l [ J forltst # jump to test E’: outgr loop

exitl: Tw

=

a
a
| o

Restoring registers

450, 0($sp)
$s1, 4($sp)
$s2, 8($sp)
$53,12{%sp)
$ra,l6(%sp)
$sp.$sp, 20

#restore $s0 from stack
ft restore $s1 fromstack
#f restore $s2 fromstack
#f restore $s3 fromstack
ffrestore $ra fromstack
#restore stack pointer

Procedure return

L

‘ |
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=

$ra

Freturntocalling routine

Lo

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



Procedure body

‘ swap: sl $tl, %al, 2 #reg $Ll~k*4 ]
| aad $tl, $90, $t1 fFregdtl=v + (k*4)

#reg$tl has the address of v[k] |
‘ P $£0, 0($L1) Freg $£0 (temp) = vik] \
| lw $te, 4istly Fregs$t2 - wvik v 1] i
i i refers toext element of v ‘
| Sw §12, 00$t1) Fvlk]=reqgs$t?
‘ sw  $10.4(stl) #V[k+1]=reg $t0 (temp) l
i jr $ra i returmtouﬂ ing routine W

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

void sort (int v[1, int n)
]
1
int i, J;
for (i = 0: 1 <y i += 1) |
for (3 =1 - 1; J > 0 & vljl > vlji+ 11§ = 1)1
swapiv,ji;

FIGURE 2.35 A C procedure that performs a sort on the array v.



