CS 2734, Org 11, Spring 2003, First Exam Answers

1. (a) 76 (base 10) = 1001100 (base 2)
-46 (base 10 = ~1001100 + 1 = 1111 1111 1011 0011 + 1 =
1111 1111 1011 0100
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# CS 2734, Conputer Organization Il, Spring 2003

# M PS program giving answer to Exanil, question 2
.globl main

mai n: addu $s7, $zero, $ra
.data

A .word 47, 23, 89, 52, 43, 0, 0, 0, 0, O
.text

Hit###HH###E Start of answer to Question 2 ##t###H#H#HHHHHHHHH
la $s0, A # address of A
addi $t0, $0, O # | oop counter, start at O
addi $t1, $zero, 5 # to termnate |oop
add $t2, $0, $sO # address of itemin A

Loop: Iw $a0, 0($t2) # load current A value into $a0
li $vo, 1 # print this value
syscal
li $v0, 4 # print a blank
la $a0, Bl ank
syscal
addi $t0, $tO, 1 # increment |oop counter
addi $t2, $t2, 4 # increnent pointer into A
bne $t0, $t1, Loop # branch back to formloop

#it#HHH## End of answer to Questi on 2 ########HIHHHHHHHIHIHT
HitH#HHHHE Fioni sh el n####HTHTHHHH T
addu $ra, $zero, $s7

jr $ra

HHHHHHHRAE Wit e an array #A#H#HHHHHHHHTH
.data

Bl ank: .asciiz " "

HHHHAHHHARHHHAR OUt pUt  HHHHBRHHHRHHHBHHHH B HH R
# tend2% spim-file exanl.s

# 47 23 89 52 43 tend2%

HHHHBHHHHBHHH AR H AR AR R R H AR AR

Alternatively, the follow ng code uses the mul pseudo-instr

# CS 2734, Conputer Organization IIl, Spring 2003

# M PS program giving answer to Exanil, question 2
.globl main

mai n: addu $s7, $zero, $ra
.data

A .word 47, 23, 89, 52, 43, 0, 0, 0, 0, O
. text

#upafdHH#H Start of answer to Question 2 #A##H#HHHHHHHHHHHHIH
la $s0, A # address of A
addi $t0, $0, O # | oop counter, start at O
addi $t1, $zero, 5 # to terminate |oop

Loop: mul $t2, $t0, 4 # pseudo-instr, nmult $t0 by 4
add $t3, $t2, $s0 # add to start addr of A
Iw $a0, 0O($t3) # load current A value into $a0
li $vo, 1 # print this value
syscal
li $v0, 4 # print a blank
la $a0, Bl ank
syscal
addi $t0, $tO, 1 # increment |oop counter
addi $t2, $t2, 4 # increnent pointer into A
bne $t0, $t1, Loop # branch back to formloop

#Hpafd#H##4 End of answer to Question 2 #####HHHHHHHHHHHHIHT

#H#HAHHARE Fioni sh mail n#H##SEHHT R
addu $ra, $zero, $s7

jr $ra

HEHHHHHHHH Wit e an array HHHHHHSHTTHTHEHT]
.data

Bl ank: .asciiz " "

HAHBHHHARHHHARE OUt DUt  HHEHBHHHHBHHHBRHHHBHHH B R H TR
# tend2% spim-file examl.s

# 47 23 89 52 43 tend2%

TR R R R R R TR i R

Finally, one could use the fact that there is a zero at the end

# CS 2734, Conmputer Organization Il, Spring 2003
# MPS program gi ving answer to Exanl, question 2
.globl main
mai n: addu $s7, $zero, $ra
.data
A .word 47, 23, 89, 52, 43, 0, 0, 0, O, O
.text
#itH#HH#H##H#E Start of answer to Question 2 ###H##HHHAHHHHHHHHHE
la $s0, A # address of A
Loop: | w $a0, 0($s0) # load current A value into $a0
beq $a0, $0, Done # quit when you get to zero
li $vO, 1 # print this value
syscal
li $v0, 4 # print a blank
la $a0, Bl ank
syscal
addi $s0, $s0, 4 # increnment pointer into A
b Loop # branch back to form | oop
Done

#i#HHHHHH#H End of answer to Questi on 2 ###HHHHHHHHH#HH T
###HRHHASE Fi ni Sh mai n#S#HEHRTHHEH TR T ]
addu $ra, $zero, $s7

jr $ra

B Wit e an array ###atHHiHH
.data

Bl ank: .asciiz " "

HHEHHHHHEHE OUt DUt HEHHHH I R
# tend2%spim-file exanml.s
# 47 23 89 52 43 tend2%

TR TR TN TN TR TN IR TR TR TN IR TR TN TN I T R TN TN NIRRT N TN I TR T R TR TN IR TR TR NI I R TR TN TN TR TR TN
HHHHHFH AR AR AR AR AR
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# CS 2734, Conputer Organization Il, Spring 2003
# M PS program giving answer to Exanl, question 3
.globl main

mai n:  addu $s7, $0, $ra
#i### cal |t o FHAHHHHHHHH I
addi $a0, $0, 19 # 19 is input param
jal F # call F
#### end of code for call to F #######HHHARHHARHHHR
#### must now finish programand return from nain
#### first print $v0 to show that code worked
add $a0, $vO, $0 # nust nove $v0 to $al
li $v0, 1 # print an int
syscal
#### Fini sh main
addu $ra, $0, $s7
jr $ra

#### Code for the function F #####HHHHHHHHHHE Y
F: addi $sp, $sp, -4 # nmake room on stack




sw $ra, 0($sp) # save $ra on stack
add $v0, $a0, $a0 # double input paraneter, return val ue
I w $ra, 0($sp) # restore $ra from stack
addi $sp, $sp, 4 # restore stack
jr $ra # return fromcall to F
#### End of code for F ####H#HHHIHIH I
#H### out put HH#HH
# tend2% spim-file exanml_3.s
# 38tend2%
HHHHBHHHBHHHH R

4. Use
(a) add $s1, $s2, $0 or addi $si1, $s2, 0O
(b) addi  $s3, $0, 200
(c) beq $0, $0, Loop
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# CS 2734, Conputer Organization Il, Spring 2003
.globl main

mai n:

addu $s7, $zero, %ra

### First way uses addi and requires 0 for sign bit
| ui $s3, 0x0344
addi $s3, $s3, 0xO07ff

## out put answer: 0x034407ff or 54790143

I $vo, 1
nmove  $a0, $s3
syscal
j al Newl
### Second way uses ori and and al ways works
| ui $s3, 0x0344
ori $s3, $s3, 0xO07ff
## out put answer: 0x034407ff or 54790143
I $vo, 1
nmove  $a0, $s3
syscal
j al Newl
### Third method without |ui:
I $s3, 0x0344
sl $s3, $s3, 16
ori $s3, $s3, 0xO07ff
## out put answer: 0x034407ff or 54790143
li $vo, 1
nmove  $a0, $s3
syscal
jal Newt

## final part of main

addu $ra, $0, $s7

jr $ra
## Newl function, print a newine
New : i $v0, 4

la $a0, Newline

syscal

jr $ra

.data
Newl i ne: .asciiz "\n"
HUBHBHHBHHHHBHHRH B HHBH BB R R R R R
# Qut put:
# 54790143
# 54790143
# 54790143

6. Wth the given inputs, the upper two transistors are open (don’t conduct
current), while the bottomtwo are closed. Thus Cis connected to
the ground at the bottomand not to any power, so Cs output is O.

If either input is O, Cis 1, while both inputs 1 nakes Ca 0
Thus Cis a NAND gate




