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CS 2734, Computer Organization II
Fall Semester, 2001
Second Examination

(35)1. For thisproblem,youareto useaxeroxof Figure5.29(final datapathfor thesingle-
cycle implementationof MIPS). You will be tracing throughthe pathof the beq
instructionon thissingle-cyclemodel.Youshoulduseahighlighterto tracethepath
the instructionandassociateddatatakes throughthe diagram. (Do not show data
traveling to “dead-end”components,which will eventuallyhave no effect.) Indicate
thevaluesof releventcontrolsignals,without highlightingthecontrol line. (Do not
givecontrolsignalsthatserve to keep“dead-end”pathsfrom having aneffect.)

Usethefollowing specificinstruction:

beq $t2, $t5, Loop

or in machinelanguageform:

0x114d0008 (in hexadecimal)
000100 01010 01101 00000 00000 001000 (fields in binary)

4 10 13 8 (fields in decimal)

Startat theleft side,showing thePCvaluecomingin, andassumethis instructionis
readfrom theInstructionMemory. Show whatvaluesaretravelingalongthedifferent
lines,assumingthefollowing initial values:

(a) $t2 and$t5 areregisternumbers10 and13 (decimal),respectively.

(b) Assumethat the contentsof eachof theseregistersis 5234, so you should
assumethat the branchis taken. (The branchwill be taken becausethe two
registervaluesareequal.)

(c) Assumethe PC hasvalue20 (decimal)initially. On the properline, give the
final PCvalue,assumingthebranchis taken.Don’t forgetto highlight theparts
relatedto thePCaswell astherestof theinstruction.
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2. For thisproblem,youareto useoneor morexeroxesof Figure5.33.(Finaldatapath

for the multi-cycle implementationof MIPS.) You will be tracingthroughthe path
of thesw instructionon this multi-cyclemodel.You shouldusea highlighterin one
color to tracethepaththeinstructionandassociateddatatakesthroughthediagram.
(Do not show datatraveling to “dead-end”components,which will eventuallyhave
noeffect. In particular, in cycle2 donotshow thecomputationof thebranchaddress,
whichwill notbeusedin thiscase.)

For thisdiagram,donot givethevaluesof controlsignals.

Below the diagram,or in someotherway, carefully identify which cycle (or step)
of handlingtheinstructionbelongsto eachpartof thehighlighteddatapath(just for
data,not control). Thusyou shouldidentify Cycle1, Cycle2, Cycle3, andperhaps
Cycle4 andCycle5 (if theinstructionusesCycles4 and5).

Usethefollowing specificinstruction:

sw $t2,40($t1)

or in machinelanguageform:

0xad2a0028 (in hexadecimal)
101011 01001 01010 0000000000101000 (fields in binary)

43 9 10 40 (fields in decimal)

Startat the left side,showing thePCcomingin, andassumethis instructionis read
from theInstructionmemory. Besureto identifythedifferentcycles.Don’t forgetthe
PC.Show whatvaluesaretravelingalongthedifferentlines,assumingthefollowing
initial values:

(a) $t1 and$t2 areregistersnumbers9 and10 (decimal),respectively.

(b) Thecontentsof register9 is104 (decimal),andof register10 is57 (decimal).

(c) ThePChasvalue32.
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3. This questionis concernedwith exceptionsand interrupts, asdescribedin the text

for themulti-cycle implementation.

(a) Explain very briefly how Vectored Interruptswork. DoesMIPS usevectored
interrupts?(Just“Yes”or “No.”)

(b) In caseof anMIPSbecauseof anundefinedinstructions,whatvalueendsup in
theEPC register?

(20)4. Considerthefollowing diagramof aD flip-flop:
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This D flip-flop is constructedfrom two D latches. Recall that a D latch lets the
signalD go throughif the clock C is asserted(theD latch is open), andtheoutput
doesnotchangeif theclockC is deasserted(theD latchis closed). SuchaD latchis
saidto betransparent.

(a) GivetheoutputQ of theD flip-flop asit wouldappearin thefigureabove. (That
is, fill in theoutputsignalQ.)

(b) Explain very carefullywhy theoutputis what it is. (Your explanationshould
referto thespecificsof thediagramabove,includingtheNOT gateandthetwo
D latches.)


