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CS 2733/2731, Computer Organization II
Spring Semester, 2003

First Examination

(10)1. Convert the(decimal)number � ���
to 16-bit two’s complementbinary. (Thebinary

representationfor
���

is ���������	��� .)

(25)2. Considerthefollowing MIPScodefragment:

.data
A: .word 47, 23, 89, 52, 43, 0, 0, 0, 0, 0,

.text
# insert MIPS instructions here.

For insertionat thecomment,write MIPSinstructionsthatwill do thefollowing:

(a) Storetheaddressof A into $s0.

(b) Usea loop to print thefirst 5 valuesof thearrayA, eachseparatedby a blank,
sothat47 23 89 52 43 shouldbeprinted.
(Youmustusea loop for credit. If you like,youmaytakeadvantageof thefact
that thefirst five valuesarefollowedby 0’s. Recallthatoneuses1 in $v0 to
print anint and4 in $v0 to print astring.YourMIPScodeshoulddowhatis
askedfor aboveandnothing more.)

(25)3. Write a single MIPSfunctionF thatdoesall of thefollowing

(a) F savesregister$ra on the stack.

(b) F doublesits inputparameterandreturnsthedoubledvalue.

(c) F restorestheregister$ra savedabove.

(d) F restoresthestack.

(e) F returns.

Separatelyshow acall to F with inputparameter19.

Note:Youshouldjustgivecodefor thecall toF andfor thedefinitionof thefunction
F that do the above itemsandnothing more. You shouldfollow MIPS parameter
convensions.
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(10)
4. The MIPS assemblercan useactualmachineinstruction to createother pseudo-

instructions. In eachcasebelow, show how thegiveninstructioncouldberendered
usingoneof thefollowing actualhardwareinstructions:add, addi, slt, beq, and
bne):

(a) move $s1, $s2 # $s1 = $s2

(b) li $s3, 200 # $s3 = 200

(c) b Loop # unconditional branch

(10)5. TheMIPSassemblerinstructionlui (LoadUpperImmediate)will loadanimmedi-
ateconstantinto theupper16 bits of a register. Thus lui $s3, 0x4f will
loadthehexadecimalnumber0x4f (which is 79 decimal)into theupper16 bits of
register$s3. Show how to usetwo instructionsto load the hexadecimalconstant
0x034407ff into theregister$s3.

(20)6. 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


