Pr obl em #1

EECS 370
Homework #1 - SOLUTIONS

We need to multiply r1l by 100.
There are nany ways to do this with a sequence of 8 adds.
Here is one of them For the purpose of the conments,

we will call the original value inrl
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227 instructions:
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2 initial instructions
25 loop iterations of 4 instructions (internal branch taken)
25 loop iterations of 5 instructions (internal branch not taken)

Code descri pti on:

sum= 0
for (i = 50;
if (i &1) {

l=0; i--) {

sum = sum +

}
}

Text expl anation:

This conputes the

Pr obl em #3
while (save[i]
=0+,

Ori gi nal code:

Loop: add $t1, $s3, $s3
add $t1,$t1,$t1
add $t1, $t1, $s6
lw $t0,0($t1)
bne $t0, $s5, Exi t
add $s3, $s3, $s4

j Loop

Exit:

Optim zed code:
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sum of the odd nunbers in the range 1 through 50.

k)

# Tenmp reg $t1 =2 * |

# Tenmp reg $t1 =4 * |

# $t1 = address of save[i]

# Tenp reg $t0 = save[i]

# go to Exit if save[i] !=k
#i =0 + ]

# go to Loop
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j Ent er # Junp into loop entry point
Loop: add $s3, $s3, $s4 Hi =i +j
Enter: sll $t1,$s3,2 # Tenmp reg $t1 = 4 *
add $t1,$t1, $s6 # $t1 = address of save[i]
lw $t0,0($t1) # Tenp reg $t0 = save[i]
beq $t0, $s5,Loop # go to Exit if save[i] !'= kK
Exit:
Probl em #4

Text book problem 3.19, page 203

(Refer to the "In More Depth” section on pages 201-202)

Assunptions:
Opcode: 1 byte
Regi ster: 1/2 byte
Menory address: 2 bytes
Dat a operand: 4 bytes

Al instructions integral number of bytes

Exampl e on page 202
a=>b+c;

Accunul at or:

Code Data Tota
load b 3 4 7
add c 3 4 7
store a 3 4 7

Instructions: 3
Code si ze: 9 bytes
Menory transferred: 12 bytes

Total nenory bandwi dth: 21 bytes

Menory- menory:

Code Data Tota
add a b ¢ 7 12 19

Instructions: 1
Code si ze: 7 bytes
Menory transferred: 12 bytes

Total nenory bandwi dth: 19 bytes

St ack:
Code Data Tota
push b 3 4 7
push c 3 4 7
add 1 0 1
pop a 3 4 7

Instructions: 4
Code si ze: 10 bytes
Menory transferred: 12 bytes

Total nenory bandwi dth: 22 bytes
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Load- st or e:
Code Data Tota

load rl1 a 4 4 8
load r2 b 4 4 8
add r3r2rl1 3 0 3
store r3 ¢ 4 4 8

Instructions: 4

Code si ze: 15 bytes

Menory transferred: 12 bytes
Total nenory bandwi dth: 27 bytes

Probl em 3. 19 Program

a=>b+ c;
b =a+ c;
d =a - b;

Accumul ator, wi thout reversed sub

Code Data Tota
load b 3 4 7
add c 3 4 7
store a 3 4 7
add c 3 4 7
store b 3 4 7
| oad d 3 4 7
sub b 3 4 7
store d 3 4 7

Instructions: 8

Code si ze: 24 bhytes

Menory transferred: 32 bytes
Total nenmory bandwi dth: 56 bytes

Accurmul ator, with reversed sub

Code Data Tota
load b 3 4 7
add c 3 4 7
store a 3 4 7
add c 3 4 7
store b 3 4 7
subr d 3 4 7
store d 3 4 7

Instructions: 7

Code si ze: 21 bytes

Menory transferred: 28 bytes
Total nenory bandwi dth: 49 bytes

Menory- menory:

Code Data Tota
add a b ¢ 7 12 19
add b a ¢ 7 12 19
sub d a b 7 12 19

Course: 370 Page 3 of 5 Homework 1



Instructions: 3

Code si ze: 21 bytes

Menory transferred: 36 bytes
Total nenory bandwi dth: 57 bytes

a=>b+c;

b =a+c;

d =a- b;

St ack
Code Data Tota

push b 3 4 7
push c 3 4 7
add 1 0 1
pop a 3 4 7
push a 3 4 7
push c 3 4 7
add 1 0 1
pop b 3 4 7
push a 3 4 7
push b 3 4 7
sub 1 0 1
pop d 3 4 7

I nstructions: 12

Code si ze: 30 hytes

Menory transferred: 36 bytes
Total nenmory bandwi dth: 66 bytes

Load- st or e:

Code Data Tota
load rl1 a 4 4 8
load r2 b 4 4 8
add r3r2r1 3 0 3
store r3 c 4 4 8
add r2 r1 r3 3 0 3
store r3 b 4 4 8
subr4rlr2 3 0 3
storer4 d 4 4 8

Instructions: 8

Code si ze: 29 bytes

Menory transferred: 20 bytes
Total nenory bandwi dth: 49 bytes

Summary:
I nstruction Menory Tot a
byt es dat a bytes menory
fetched transferred bandwi dt h
Accunul at or 21 28 49
Menor y- menory 21 36 57
St ack 30 36 66
Load-store 29 20 49
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Stati c/ d obal
St atic/ d obal
St ack
St ack
Stati c/ d obal
St ack
St ack
St ack
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