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CS 2734, Computer Organization II
Spring Semester, 2002
Second Examination

(35)

1. For this problem,you areto usea xeroxof Figure5.29(final datapathfor the sin-
glecycle implementationof MIPS).Youshouldputyourentireansweronthatxerox,
andsoyou needonly handin thatsheet.Pleasewrite your lastnameandfirst name
on theleft asindicated.

Youwill betracingthroughthepathof thesw instructiononthissingle-cyclemodel.
You shouldusea highlighterin onecolor to tracethepaththeinstructionandasso-
ciateddatatakesthroughthe diagram. (Do not show datatraveling to “dead-end”
components,which will eventuallyhave no effect.) Thenwithout usinga higlighter
(youmayuseanothercolorof highlighterif youwish),show therelevantcontrolsig-
nals. (Do not show controlsignalsthatserve to keep“dead-end”pathsfrom having
aneffect. I have written in the inputsandoutputsto andfrom theALU Control for
you.)

Usethefollowing specificinstruction:

sw $t1, 12($t0)

or in machinelanguageform:

0xad2a000c (in hexadecimal)
101011 01000 01001 0000000000001100 (fields in binary)

43 8 9 12 (fields in decimal)

Startat the left side,showing thePCcomingin, andassumethis instructionis read
from the InstructionMemory. Show what valuesare traveling along the different
lines,assumingthefollowing initial values:

(a) $t0 and$t1 areregisters8 and9 (decimal),respectively.

(b) Thecontentsof register8 is 64 (decimal),andof register9 is 144 (decimal).

(c) ThePChasvalue32.

(Don’t forgetto handlethePCaswell astherestof theinstruction.)
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2. For thisproblem,youareto useaxeroxof Figure5.33.(Finaldatapathfor themulti-

cycle implementationof MIPS.) You will be tracing throughthe pathof the beq
instructionon this multi-cycle model.You shoulduseseveralcolorsof highlighters
to tracethepathstheinstructionandassociateddatatakesthroughthediagram.(Or
youcantracethesepathsusingmorethanonediagram.)Do not show datatraveling
to “dead-end”components,whichwill eventuallyhavenoeffect.

For thisdiagram,youdonotneedto give thevaluesof 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:

beq $t2, $t5, LabelA

or in machinelanguageform:

0x114d0004 (in hexadecimal)
000100 01010 01101 00000 00000 000100 (fields in binary)

4 10 13 4 (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
assumethatthebranchis taken.

(c) Assumethe PC hasvalue20 (decimal)initially. On the properline, give the
final PCvalue,assumingthebranchis taken.Don’t forgetto highlight theparts
relatedto the PC aswell asthe restof the instruction. Besure to identify the
differentcycles.

(10)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 aninterruptin MIPSbecauseof anundefinedinstruction, whatvalue
endsup in theEPCregister?
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4. Considerthefollowing diagramof aD latchfrom your text:
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(a) GivetheoutputQ of theD latchasit wouldappearin thefigureabove. (Thatis,
fill in theoutputsignalQ. Assumeall threesignalsD, C, andQ aredeasserted
at first.)

(b) Explain very carefullywhy theoutputis what it is. (Your explanationshould
referto thespecificsof thediagramabove, includingthefour gates.)


