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CS2733/2731, Computer Organization |1
Spring Semester, 2003
First Examination

1. Corvertthe (decimal)number—76 to 16-bittwo’s complemenbinary, (Thebinary (10)
representatiofor 76 is 1001100.)

2. Considetthefollowing MIPS codefragment: (25)
.data
A .word 47, 23, 89, 52, 43, 0, 0, 0, 0O, O,
. text

# insert MPS instructions here.

For insertionatthe commentwrite MIPS instructionghatwill dothefollowing:

(a) Storetheaddres®f A into $s0.

(b) Usealoopto print thefirst 5 valuesof the arrayA, eachseparatedby a blank,
sothat47 23 89 52 43 shouldbeprinted.

(Youmustusealoopfor credit. If youlike,youmaytake advantageof thefact
thatthefirst five valuesarefollowed by 0’s. Recallthatoneusesl in $v0 to
printani nt and4in $vO0 to print astring. Your MIPS codeshoulddo whatis
asledfor abose andnothing more.)

3. Write asingle MIPS functionF thatdoesall of thefollowing (25)

(a) F savesregister$r a on the stack.

(b) F doublests inputparameteandreturnsthedoubledvalue.
(c) F restoregheregister$r a savedabore.

(d) Frestoreghestack.

(e) Freturns.

Separatelghawv a call to F with inputparametefl9.

Note: Youshouldjustgive codefor thecall to F andfor thedefinitionof thefunction
F that do the above items and nothing more. You shouldfollow MIPS parameter
corvensions.
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(10)
4. The MIPS assembleican use actual machineinstructionto createother pseudo-
instructions. In eachcasebelowv, shov how the giveninstructioncould be rendered
usingoneof thefollowing actualhardwareinstructions:add, addi , sl t , beq, and

bne):

(@ nove $s1, $s2 # $sl1 = $s2

(b)y i $s3, 200 # $s3 = 200

c) b Loop # uncondi ti onal branch

5. TheMIPSassembleinstructionl ui (LoadUpperlmmediate)will loadanimmedi- (10)
ateconstaninto the upper16 bits of a register Thus|| ui $s3, Ox4f |will

loadthe hexadecimahumberOx4f (whichis 79 decimal)into the upper16 bits of
register$s3. Shav how to usetwo instructionsto load the hexadecimalconstant
0x034407f f intotheregister$s3.

6. Considerthefollowing logic gateconstructedut of CMOStransistors. (20)

(a) In caseA is al (voltagehigh) andB is alsoa 1, whatwill bethe outputatC?
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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