Computer Architecture
Fall, 2017
Week 4
2017.10.02

[groupl4]
1. P 5 @ R-Type Instruction ¥ # 45 £ 5% e shamt & & 5-bits? (¢ 4 shamt
#* 2% gl srl)

Ans:
Fipe AF’K:TVEE' A& MIPS #2 & — 1% register 44, % » ,T‘u““ 7 32 @ bit > F A& shift en
BB A 31 B bit HF LG ERR KD FE TG ORI shift £ i

i-%{:‘—; R ApmE 2 &% 5 bit T 1 P FEend fy i A P o F & shift oh
B # o
[group3]

2. F-"2LAAL]> R :".a‘;] £
if (A[i]>10) goto More ;
1 MIPS code » H ¢ 1in $s3 > address of A in $s4 -

Ans:

sl $t1,$s3,2
add $t2, $t1, $s4
lw $t0, 0($t1)
addi $t4, $zero, 10
slt $t2, $t4, $t0
addi  $t5, $zero, 1
beq $t3,8$5, More

[group6]
3. R-format ¥ opcode £ funct ¥_* %k #%%|H_i® instruction * &7
LPA RS —‘F*{ £ & 5 — B 12-bit field?

Ans:
% 7 3 R-format ¥2 I-format 4% 43T 4%4F > opcode ¥ funct 4 B it ;& R-format £ I-
format %’K”ﬁ opcode ~ rs ~ rt = B 4p I =77 field
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[groupl2]
4. . MIPS ¥ > T 7| instructions 4 %] % i@ f& format(R-format, I-format, J-
format)?
(a) add
(b) addi
(c) bne
(d)]
(e) sw
(f) sl

(g) slt
(h) sra

Ans:

R-format: a, f, g, h
I-format: b, c, e
J-format: d

[group7]
5. R SdF & = assembly code
00100001000010011111111111110110

Ans:
Lk 1024 3] 8,8,9,-10
14 b 40 ¥ % 5 addi $8, %9, -10

[groupl0]
6. £ $s0=1023 > % ¥ 7 2T MIPS code:
sra $t0 $s0 5
sll $s0 $t0 4
and $t1 $s0 $t0
FR I F R code f8 0 $tl, $s0, $tO eniE A B 5 w2

Ans:

#7418 $s0 = 0000 0000 0000 0011 1111 1111

sra $t0 $s0 5 # $t0 = 0000 0000 0000 0000 0001 1111
sll $s0 $t0 4 # $s0 = 0000 0000 0000 0001 1111 0000
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and $t1 $s0 $t0 # $t1 = 0000 0000 0000 0000 0001 0000
e $t0=31 > $s0=496 > $t1=16

[groupll]
7. 3BT EEGF T cHTE BIEET FLENGIR_EF Mk
H R
(i1in $s0, address of A in $s1, address of B in $s2 )
loop: sll $t0, $s0, 2 # $t0=1*4
add $t1,  $t0, $sl # $t1= address of A[i]
Iw $t2,  0($tl) # $t2= A[i]
beq $t2,  S$zreo, Exit # 272 € ,B-F i B8 beq
add $t3,  $t0, $s2 # $t3 = address of B[i]
Iw $t4,  0($t3) # $t4 =BJi]
sl St4, $t4, 4 IR T
SW $t4,  0($t3)
addi $s0, $s0, 1 #i=i+1
j loop
Exit:
Ans:

(1) 2] 5% $1 chiy 4
QFEEAFTEAZEH IR 2L

while( A[i] 1=0)

{
BJ[i] *=16;
1+=1;

h

[groupl]

8. A& ac 16 B bit FUET b i 16 B bit 3R A7 8 A @
7 mipsdg £ f2E?(a 7850b &8sl 5% % 8s2)

Ans:

(Ans 1)

addi $t0 $zero -1
sll $t1 $t0 16

srl $t2 $t0 16



and $s0 $s0 $tl
and $s1 $t2 $s1
add $s2 $s0 $s1

(Ans 2)

srl $s2, $s0, 16

sll $s2, $s2, 16

andi $t0, $s1, OXFFFF
or $s2, $s2, $t0

(Ans 3)

srl $t0, $s0, 16
sll $t0, $t0, 16
sll $t1, $s1, 16
srl $t1, $t1, 16
or $s2, $t0, $tl

(Ans 4)

srl $t0, $s0, 16
sll $t0, $t0, 16
sll $t1, $s1, 16
srl $t1, $tl, 16
add $s2, $t0, $tl

[group2]
9. & 41T 7] MIPS instruction format > 12 binary representation # 77
g=h+k
variable g,h.k are assigned to registers $s1, $s2, $s4
and R-format op code =0
funt code of add =32
$s1:17, $s2:18, $s3:19...
$t0:8, $t1:9, $t3:10...

Ans:

add $s1, $s2, $s4

=0 | $s1 | $s2 | $s4 | O | 32

=0 | 17 | 18 | 20 | 0 | 32 (decimal)
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=>000000 | 10001 | 10010 | 10100 | 00000 | 100000

[groupl3]
10. 3% @3} stored program - i 3} binary compatibility -

Ans:

Stored program £ fBAL: {7 ot o H 2 i LAANRITR KRS
& Memory ® > £ d ¥ L IR E A7 o

W A_F F #Ar ;h N TF s TR R B AL o

@ binary compatibility ®3d - 5 T "o imachinecode » e i ¥ - S %

T e

[group3]
11. w=x-Y[Z[8]]
w: $s0, x: $s1, Y: $s2, Z: $s3

For the C statement above, what is the corresponding MIPS assembly code?

Ans:

Iw $s0, 32($s3) //$s0 = Z[8]

sll $s0, $s0, 2 //$s0=Z7[8] * 4

add $s0, $s0, $s2 //$s0 = address of Y[Z[8]]
1w $s0, 0($s0) //$s0 = Y[Z[8]]

sub $s0, $s1, $s0 //$s0 = x - Y[Z[8]]
[group8]

12. Write the equivalent MIPS assembly code, where i is in $s0 and sum is in $s1:

1=10;
sum = 0;
WHILE:
if (1 <0) goto END WHILE;
sum = sum + i;
1=1i—-1;
goto WHILE;
END_ WHILE:



Ans:
addi $s0 $0 10
addi $s1 500
WHILE:
slti $t0 $s0 0
bne  $t1 $0 END WHILE
add  $sl $s1 $s0
subi  $s0 $s0 1
i WHILE
END WHILE:



