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CS 2734, Computer Organization II
Spring Semester, 2002

First Examination

(25)1. Below arequestionsaboutnumberrepresentationsandconversions:

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

binaryrepresentationfor
���

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

1011 1111 1101 1100 (48 more 0’s) (binary)
b f d c (12 more 0’s) (hex)

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.

(25)2. Considerthefollowing MIPScodefragment:

.data
# stored in A are squares of first 7 primes
A: .word 4, 9, 25, 49, 121, 169, 289

.text
# insert MIPS instructions here.

For insertionat thecomment,write MIPSinstructionsthatwill do thefollowing:

(a) Putthestartingaddressof A into register$s1.

(b) Usea loop to addthe valuesof the arrayA andto leave the result in register
$s2. [Youmustusea loop for this.]

(c) Print theresultingsum,usingsyscall. [Recallthatsyscall requires$v0
equalto 1 to print thevaluein $a0.]
YourMIPScodeshoulddowhatis askedfor aboveandnothing more.

(25)3. Write MIPSfunctionsF andG sothat

(a) F savesregisters$a0, $a1, and$ra on thestack.

(b) F callsa functionG with input parameters14 and47, following MIPS conven-
tionsfor inputparameters.
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(c) G addsits parametersand returnsthe sum, following MIPS conventionsfor
returningavalue.

(d) F takesthevaluethatG returns,adds1 to this value,andreturnsthenew quan-
tity.

(e) F restoresthethreeregisterssavedabove.
(f) ReturnfromF.

Note: You shouldnot give codefor thecall to F. Justgive thedefinitionof the
functionF andthefunctionG thatdo theabove itemsandnothing more.

(10)4. The MIPS assemblercan useactualmachineinstruction to createother pseudo-
instructions. In eachcasebelow, show how thegiveninstructioncouldberendered
usinganactualinstruction(examplesof actualinstructionsincludeadd, addi,slt,
beq, andbne):

(a) move $s1, $s2 # $s1 = $s2
(b) li $s3, 200 # $s3 = 200
(c) b $s1, $t1, Loop # unconditional branch

(15)5. Considerthefollowing logic gateconstructedoutof CMOStransistors.

(a) In caseA is a 1 (voltagehigh) andB is alsoa 1, whatwill betheoutputat C?
Explainyour answerin termsof thediagramandthepropertiesof the transis-
tors. (Show which switchesareopen(don’t conductcurrent),whichareclosed
(conductcurrent),andexplainwhy theoutputatC is whatit is.)

(b) Saywhatkind of logic gatethis represents.

A

B
C


