Solution 2.7
2.7.1

a. | —1391460350

h. | -19629

2.7.2

a. | 2903506946

bh. | 4294947667

2.7.3

a. | ADl1oO0ODZ

b. | FFFFB353

2.7.4

a | 01111111111111111111111111111111

b. | 1111101000

2.7.5

a. | 7FFFFFFF

b. | 3E8

2.7.6

a. | 80000001

b. | FFFFFC1E




Solution 2.13
2.13.1

a. | Dx57755778

b.

2.13.2

0x00005550

b.

0x0000EEDO

2.13.3

a. | 0x000044AA

b. | 0x0000BFCD

2.13.4

a. 0x00015B54

b. | 0x000000DO

2.13.5

0xEFEF0000

b. | 0x00000000

2.13.6

h.

0x000000F0




Solution 2.19

2.19.1

a. | compare:
addi
SW

add
add

jal
addi
beq
st
bne
addi
exit:

add
Tw
addi
ir

sub:
sub

ir

f=p. %sp. -4
tra. Di%spl

$=0, $alb, 30
$s1, %$al, $0

sub

$tl, $#0, 1
$vl, $0, exit
$t2, %0, $v0
$t2. $0, exit
$tl, %0, %0

v, $tl, %0
tra, Dit$sp)l
f=p, ¥sp, 4
fra

$v0. %al, $al
$ra

b. | ib_1ter:
addi
SW
SW
S
SW

add
add
add

add
bne

add
add
add
jal
exit:

Tw
Tw
Tw
Tw
addi

ir

f=p. %sp, -16
tra, l2i%sp)
$=0, Bidspl
$=1. Ai%sp)
$=2, Didsp)

$=0, %$al, %0
$=1, %$al, %0
$s52, %$a2, 30

$vl, $s1, %0,
$s2, $0, exit

$al, $s0, $sl
$al, $s0, %0

$a2. $sZ2, -1

fib_iter

=2, Ditsp)
$=1, 4{dspl
$=0, Bidsp)
tra, lZ2i$=p}
$=p, %sp. 16
fra




2.19.2

a. | compare:
addi $sp. $sp, -4
sw  fra, O(%$sp!

sub  $t0, $al, fal
addi $tl, 30, 1
beq $t0, 30, exit
st $t2, 30, %10
bne $tZ2, $0, exit
addi $tl, %0, %0
exit:
add $v0, $tl. $0
lw  fra., O(%sp)
addi $=zp. $sp. 4
ir fra

b. | Due to the recursive nature of the code,

compiler to in-1ine the functian call.

not possible for the

2.19.3
a. | after calling function compare:
old $sp => Ox7ffffffe 117
sp =2 -4 contents of register $ra
after calling function sub:
old $sp => Ox7ffffffe iy
-4 contents of register $ra
$sp =>» -8 contents of register $ra  freturn to
compare
b. | after calling function fib_iter:
old $sp =» Ox7ffffffe 17
-4 contents of register $ra
-8 contents of register $s0
-12 contents of register $sl
fsp =» -16 contents of register $:2
2.19.4
a. | f: addi $=p,¥sp.-8
SW fra,4{4sp)
W $s0,00%=p)
move $s0,%a2
Jjal func
move $al, $vl
move $al,$s0
Jjal func
Tw fra,4{4sp)
Tw $=0,00%sp)
addi $=p.¥sp.8
ir $ra




b, | f: addi fep,fsp.-12
= fra,8(%sp)
SW psl.di3=p)
SW $=0,008=p
moy e $=0,%al
moy e $sl,%az?
jal func
Moy e $al, $s0
move $al,$sl
moy e $=0, %0
jal func
add $v0,$v0. %0
Tw fra,8(%=p)
Tw $=l.didsp)
Tw $=0,00%=p)
add bsp.bep.li
ir ra

2.195

a. | We can use the tailcall optimization for the second call to func, but then we must restore $ra
and %sp before that call. We save only one instruction (jr fra).

b. | We can NOT use the tail call optimization here, because the value returned from f is not equal
to the value returned by the last call to func.

2.19.6 Register $ra is equal to the return address in the caller function, registers
$sp and $s3 have the same values they had when function f was called, and register
$t5 can have an arbitrary value. For register $t5, note that although our function
f does not modity it, function func is allowed to modity it so we cannot assume
anything about the of $t5 after function func has been called.

Solution 2.25

2.25.1 Generally, all solutions are similar:

Tui $tl, top_lé_bits
ori $tl, $tl. bottom_l&_bits

2.25.2 Jump can go up to 0xO0FFFFFEC.

a. no

bh. | no

2.25.3 Range is 0x604 + 0x1FFFC = 0x0002 0600 to 0x604 — 0x20000 = 0xFFFE

0604,
a. | no
b. | ves

2.25.4 Range is 0x0042 0600 to 0x003E 0600.

a. no

bh. | no




2.25.5 Generally, all solutions are similar:

add  3$tl,
addi $tZ.
s11 0 $t2,
ar $tl,
addi $tZ.
s11 0 $t2,

ar $tl,
addi $tZ,
s11 0 $t2,
ar $tl,

ori  $tl, $tl, bot_B_hits

2.25.6

fzero, top_8_bits

$zero, nxtl_8_bits

$zero, nxt2_8_bits

frclear $tl

fiset top 2b

fshift left 24 spots
ffplace top 8b into $tl
fizet next Bb

fshift left 16 spots
ffplace next 8b into $tl
ffset next Sb

fishift left 8 spots
ffplace next Bb into $tl
#far in bottom 8b

a. | Dx12345678

b. | 0x12340000

(0x1234 << 160 |

0x5678;

2.25.7
a. | t0
h. ta

t0

0x1234 << 16;




Solution 2.39
2.39.1

a. | 0.86 seconds

h. | 0.78 seconds

2.39.2 Answer is no in all cases. Slows down the computer.

CCT = clock cycle time

[Ca = instruction count {arithmetic)
[Cls = instruction count (load/store)
[Cb = instruction count (branch)

new CPU time = 0.75 x old ICa »x CPIa x 1.1 % oldCCT
+ oldICls = CPIls = 1.1 = oldCCT
+ oldICh = CPIb = 1.1 = oldCCT

The extra clock cycle time adds sufficiently to the new CPU time such that it is not
quicker than the old execution time in all cases.

2.39.3
a. | 113.16% 124.13%
b, | 106.85% 110.64%
2.39.4
a | 3
h. | 2.65
2.39.5
a 0.6
b, | 1.07
2.39.6
a | 0.2

b. | 0.716666667




