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CS 2734, Computer Organization II
Fall Semester, 2001
First Examination

(20)1. Below arequestionsaboutnumberrepresentationsandconversions:

(a) Convert the (decimal)number � ���
to 16-bit two’s complementbinary. (The

binaryrepresentationfor
���

is ���������	� .)
(b) Considerthefloatingpointnumber(adouble) with binaryrepresentations:

0100 0000 0011 0100 (48 more 0’s) (binary)

i. Whatis thesignof thisnumber?
ii. Whatis its exponent(powerof 2)? (Rememberthatthebiasfor adouble

is 1023,andthatanexponentof 1 is representedby 100 0000 0000.)
iii. Whatis thesignificantpart?
iv. Puti, ii, andiii togetherto getthenumber.

(20)2. Considerthefollowing MIPScodefragment:

.data
A: .word 2, 3, 5, 7, 11, 13, 17, 19, 23, 29

.text
# insert MIPS instructions here.

For insertionat thecomment,write MIPSinstructionsthatwill do thefollowing:

(a) Storetheaddressof A into $s0.

(b) Usea loop to addthe10valuesof thearrayA.
(You mustaccessthearrayA andyou mustusea loop for credit. Your MIPS
codeshoulddowhatis askedfor aboveandnothing more.)

(20)3. ConsiderthesameMIPScodefragmentin thepreviousquestion,thatdefinesanarray
A of 10 integers.

Write aMIPSfunctionAvals sothat

(a) Avals is passedthestartingaddressof A asits parameter.

(b) Avalues savestheregister$ra on thestack.

(c) Avals addsthe0th and1starrayelements,andreturnsthis number. (Avals
shouldreturnA[0] + A[1].)
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(d) Avals restorestheregister$ra savedaboveandreturns.

(e) Separatelyshow a call to Avals with input parameterthestartingaddressof
A.
Note: You shouldjust give codefor the call to Avals andfor the definition
of thefunctionAvals thatdo theabove itemsandnothing more. You should
follow MIPSparameterconvensions.

(20)4. In theshortsegmentof assemblercodebelow, indicatethemachinecodethatwould
begeneratedfor thethreegiveninstructions.You cansimplygive thedecimalvalue
of thebitsin eachof thefieldsof theinstruction,soyoudonotneedto convertto hex-
adecimal.For thebne instruction,assumethattheprogramcounteris incremented
at thebeginningof the instruction. (Note that register$t0 is 8 andregister$t1 is
9.)

addi $t0, $0, 10
Loop: add $t1, $t1, $t0

bne $t0, $t1, Loop

(20)5. Considerthefollowing truth tablewith inputsA, B, andC, andoutputD.

Inputs Output
A B C D

0 0 0 0
0 0 1 1
0 1 0 1
0 1 1 0
1 0 0 1
1 0 1 0
1 1 0 0
1 1 1 0

(a) Write theoutputD usinga Booleanalgebraequation(that is, involving opera-
tors 
 , � , andthebarabovefor negation.

(b) Giveasinglecombinationallogic circuit thatwill producethedesiredoutputD
from thegiveninputsA, B, andC. (This is a circuit involving AND, OR, and
NOT gates.)


