CS2734,Examl, Octoberl1,2001 Pagel

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

1. Below arequestionaboutnumberrepresentationandcorversions: (20)

(a) Corvert the (decimal)number—58 to 16-bit two’s complemenbinary (The
binaryrepresentatiofor 58 is 111010.)

(b) Considetthefloatingpointnumber(adoubl e) with binaryrepresentations:
0100 0000 0011 0100 (48 nore 0's) (binary)
I. Whatis thesignof thisnumber?

ii. Whatis its exponent(powerof 2)? (Remembethatthebiasfor adoubl e
is 1023,andthatanexponentof 1 is representetdy 100 0000 0000.)
iii. Whatis thesignificantpart?

iv. Puti, ii, andiii togetherto getthenumber

2. Considetthefollowing MIPS codefragment: (20)
.data
A .word 2, 3, 5, 7, 11, 13, 17, 19, 23, 29
. text

# insert MPS instructions here.
For insertionatthe commentwrite MIPS instructionghatwill dothefollowing:

(a) Storetheaddres®f Ainto $s0.

(b) Usealoopto addthe 10 valuesof thearrayA.

(You mustaccesghe array A andyou mustusea loop for credit. Your MIPS
codeshoulddo whatis askedfor above andnothing more.)

3. ConsidethesameMIPS codefragmenin thepreviousquestionthatdefinesanarray (20)
A of 10integers.

Write aMIPS functionAval s sothat

(a) Aval s is passedhestartingaddres®f A asits parameter
(b) Aval ues savestheregister$r a onthestack.

(c) Aval s addsthe Oth and1starrayelementsandreturnsthis number (Aval s
shouldreturnA[ 0] + A[ 1].)
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(d) Aval s restoregheregister$r a savedabove andreturns.
(e) Separatelyshav a call to Aval s with input parametethe startingaddressof
A

Note: You shouldjust give codefor the call to Aval s andfor the definition
of thefunctionAval s thatdo the above itemsandnothing more. You should
follow MIPS parametecorvensions.

4. In the shortsggmentof assemblecodebelow, indicatethe machinecodethatwould (20)
be generatedor thethreegiveninstructions.You cansimply give thedecimalvalue
of thebitsin eachof thefieldsof theinstruction,soyoudonotneedto corvertto hex-
adecimal.For the bne instruction,assumehatthe programcounteris incremented
atthe beginningof the instruction. (Note thatregister$t 0 is 8 andregister$t 1 is

9)
addi $t0, $0, 10
Loop: add $t1, $t1, $tO
bne $t0, $t1, Loop
5. Considerthefollowing truth tablewith inputsA, B, andC, andoutputD. (20)
Inputs || Output

AIBJC] D
0,00 0
0,01 1
0Oj1|0 1
0|11 0
110|0 1
1101 0
1/1]0 0
111 0

(a) Write the outputD usinga Booleanalgebraequation(thatis, involving opera-
tors—+, -, andthebarabove for negation.

(b) Giveasinglecombinationalogic circuit thatwill producethedesiredoutputD
from the giveninputsA, B, andC. (Thisis a circuit involving AND, OR, and
NOT gates.)



