CS 2734, Org 11, Fall 2002, First Exam Answers

1. (a) 82 (base 10) = 1010010 (base 2)
-46 (base 10 = ~1010010 + 1 = 1111 1111 10101101 + 1 =
1111 1111 1010 1110
(b) 1011 1111 1110 0110 (48 nore 0's) (binary) =
1 01111111110 0110 (48 nmore 0's) (broken into fields) =

(-1)"Sign x (1 + Significand) x 2*(Exponent - Bias)

(-1~ X (1 + 0.375000000) x 27(1022 - 1023)

(-1) x 1.375 X 2°(-1)
-(11/8)x(1/2) = -11/16 = -0. 6875
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# Answer to Exam 1, Problem 2
.globl  nain

mai n: add $s7, $0, $ra # save return address
.data
A .word 4, 9, 25, 49, 121, 169, 289 # squares of first 7 prines
. text

HitHHHH A Answer t 0 Probl em 2 #######HHHBHHHHHHH R

la $s1, A # start address of A
addi $s2, $0, O # running sum
addi $s3, $0, O # array index of A
addi $s4, $0, 7 # constant 7

Loop: Iw $t1, 0($s1) # $t1 = A $s3]
add $s2, $s2, $t1 # $s2 = sumof A[] so far
addi $s1, $si1, 4 # $sl += 4
addi $s3, $s3, 1 # $s3 += 1
bne $s3, $s4, Loop # branch back to Loop until $s4 ==
addi $v0, $0, 1 # print the sum
add $a0, $0, $s2
syscal

#HH#HHHH A AEHE End of Answer t o Probl em 2 #######H#HBHHHIRHHHHT

addi $v0, $0, 4 # print a newine
la $a0, New n
syscal
add $ra, $0, $s7 # restore return address
jr $ra
.data

Newl n: .asciiz "\n"

R QU pUt T
# tend2%spim-file exanl_2.s

# 666

ITRTRTRTRTRTR TR TR TN IR TR TR TN IR TR TR TR TN TR TR IR TR TR TN IR TR TR TN TR IR TR TR TN TN TR TRTR TN

s
HHHHHHHH R End Of  out put  #AH#H#H#HH

Anot her anwser:
B Second Answer t 0 Probl em 2 ######H#HHHHHHEHHHH

la $s1, A # start address of A
addi $s2, $0, O # running sum
addi $s3, $0, O # array index of A
addi $s4, $0, 7 # constant 7
Loop: nul $t0, $s3, 4 # $t0 = array index * 4
add $t2, $t0, $s1 # $t2 = start of A + offset
I w $t1, 0($t2) # $t1 = contents at start of A + offset
add $s2, $s2, $t1 # $s2 = sumof A[] so far
addi $s3, $s3, 1 # $s3 += 1
bne $s3, $s4, Loop # branch back to Loop until $s4 ==
addi $v0, $0, 1 # print the sum

add $a0, $0, $s2

syscal
#HH 7R HAHH End of Second Answer to Probl em 2 ##########H#
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# CS 2734, Computer Organization Il, Fall 2002
# M PS program giving answer to Exanil, question 3
.globl main
mai n: addu $s7, S$zero, $ra
.data
A .word 4, 9, 25, 49, 121, 169, 289 # squares of first 7 prinmes
.text
la $s0, A # address of A
#itHHH#HHH###E Start of answer to Question 3 (second part) ######HH
add $a0, $s0, $0 # addr of Ain $a0 #
addi $al, $0, 7 # 7 in $al
jal Aval s # call Avals #
#it##H#H###E End of answer to Question 3 (second part) ###H######H]
add $a0, $vO, $0 # print $vO0 just returned (5)
li $v0o, 1
syscal
jal New
#iH#HHH#E Fioni sh mai n####HHHHHTHHT
addu $ra, $zero, $s7
jr $ra
#itH#HH#H#H#E Start of answer to Question 3 (first part) ########H
Aval s: #
addi $sp, $sp, -4 # roomfor $ra on stack #
swW $ra, 0($sp) # save $ra #
| w $t4, 0(%$a0) # $t4 = A O] #
| w $t5, 4(%a0) # $t5 = Al 1] #
add $v0, $t4, $t5 # $v0 = AIO] + Al 1] #
| w $ra, 0O($sp) # restore $ra from stack #
addi $sp, $sp, 4 # restore stack
jr $ra # return #
#itH#H#HH##E End of answer to Question 3 (first part) #i########1H
BB Wi te newl | ne HHHHHHHHIHHH T
New : li $v0, 4
la $a0, Newl ine
syscal
jr $ra
.data
New i ne: .asciiz "\n"
HHEHHHHHEHE OUt DUt HEHHH I R
# ten60% spim-file examl_3.s
# 13
4. Use

(a) add $s1, $s2, $0 or addi $s1, $s2, 0
(b) addi $s3, $0, 200
(c) beqg $0, $0, Loop

5. (a) Assume Ais 1 and Bis 0. So upper switch connected to A is open
(doesn’t conduct), while the upper switch connected to B is closed
Since these are connected in series and one is open, no voltage goes
to Cfromthe source. In the |lower switches, A grounds the right switch
while B does not ground the left switch, but the grounds are connected in
parallel, so Cis grounded. Thus the value at Cis O
If Cis 0, this nakes the upper switch conduct, giving voltage to D,
while the lower switch does not conduct, so Dis 1.
(b) This is a NOR gate (the output at Cis 1 unless both A and B are 0)
connected to an inverter, so the two forman OR gate




