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CS 2734, Computer Organization ||
Spring Semester, 2002
First Examination

1. Below arequestionaboutnumberrepresentationandcorversions: (25)

(a) Corvert the (decimal)number—46 to 16-bit two’s complemenbinary (The
binaryrepresentatiofor 46 is 101110.)

(b) Considetthefloatingpointnumber(adoubl e) with representations:
1011 1111 1101 1100 (48 nmore 0’s) (binary)
b f d C (12 nmore 0's) (hex)

I. Whatis thesignof thisnumber?

ii. Whatis its exponent(power of 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: (25)
.data
# stored in A are squares of first 7 prines
A .word 4, 9, 25, 49, 121, 169, 289
. text

# insert MPS instructions here.

For insertionat the commentwrite MIPS instructionghatwill dothefollowing:

(@) Putthestartingaddres®f A into register$s 1.

(b) Usea loop to addthe valuesof the array A andto leave the resultin register
$s2. [Youmustusealoop for this.]

(c) Printtheresultingsum,usingsyscal | . [Recallthatsyscal | requiressv0
equalto 1 to print thevaluein $a0.]

Your MIPS codeshoulddo whatis askedfor above andnothing more.

3. Write MIPS functionsF andG sothat (25)

(a) F savesregisters$a0, $al, and$r a onthestack.

(b) F callsafunctionGwith input parameterd4 and47, following MIPS corven-
tionsfor input parameters.
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(c) G addsits parameterand returnsthe sum, following MIPS corventionsfor
returningavalue.

(d) F takesthevaluethatGreturns,addsl to this value,andreturnsthe nen quan-
tity.

(e) F restoreghethreeregisterssavedabove.

() Returnfrom F.

Note: You shouldnot give codefor the call to F. Justgive the definition of the
functionF andthefunctionGthatdo the above itemsandnothing more.

4. The MIPS assemblercan use actual machineinstructionto createother pseudo- (10)
instructions. In eachcasebelowv, shav how the giveninstructioncould be rendered
usinganactualinstruction(examplesof actualinstructionsncludeadd, addi , sl t,

beq, andbne):

(@) nove $s1, $s2 # $s1 = $s2

(by i  $s3, 200 # $s3 = 200

() b $s1, $t1, Loop # unconditional branch

5. Considetthefollowing logic gateconstructeadut of CMOStransistors. (15)

(a) In caseA is al (voltagehigh) andB is alsoa 1, whatwill betheoutputatC?
Explainyour answerin termsof the diagramandthe propertiesof the transis-
tors. (Shav which switchesareopen(don't conductcurrent) which areclosed
(conductcurrent),andexplain why the outputat C is whatit is.)

(b) Saywhatkind of logic gatethis represents.
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