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CS 2734, Computer Organization II
Fall Semester, 2000
Second Examination

(30)1. For this problem,you areto usea xeroxof Figure5.29. (Final datapathfor thesingle-cycle
implementationof MIPS.)You will betracingthroughthepathof thelw instructionon this
single-cycle model.Youshouldusea highlighterto tracethepaththeinstructionandassoci-
ateddatatakesthroughthediagram.(Do not show datatraveling to “dead-end”components,
whichwill eventuallyhavenoeffect. In particular, donotshow thecomputationof thebranch
address,which will not beusedin this case.)Thenwrite in thevaluesfor the relevantcon-
trol signals.(Do not give controlsignalsthatserve to keep“dead-end”pathsfrom having an
effect.)

Usethefollowing specificinstruction:

lw $t5, 92($t1)

or in machinelanguageform:

0x8d2d005c (in hexadecimal)
100011 01001 01101 00000 00001 011100 (fields in binary)

35 9 13 92 (fields in decimal)

Startat the left side, showing the PC coming in, andassumethis instructionis readfrom
theInstructionmemory. Don’t forget thehandlingof thePCby this instruction.Show what
valuesaretravelingalongthedifferentlines,assumingthefollowing initial values:

(a) $t1 and$t5 areregistersnumbers9 and13 (decimal),respectively.

(b) Thecontentsof register9 is200 (decimal).

(c) ThePChasvalue16.

(30)2. For this problem,you areto usea xeroxof Figure5.33. (Final datapathfor themulti-cycle
implementationof MIPS.) You will be tracingthroughthe pathof thebeq instructionon
this multi-cycle model. You shoulduseseveral colorsof highlightersto tracethe pathsthe
instructionandassociateddatatakesthroughthediagram.(Or youcantracethesepathsusing
morethanonediagram.)Do not show datatraveling to “dead-end”components,which will
eventuallyhave noeffect.

For thisdiagram,youdonotneedto give thevaluesof controlsignals.

Below thediagram,or in someotherway, carefullyidentify which cycle(or step)of handling
the instructionbelongsto eachpart of the highlighteddatapath(just for data,not control).
Thusyou shouldidentify Cycle1, Cycle2, Cycle3, andperhapsCycle4 andCycle5 (if the
instructionusesCycles4 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)
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Startat theleft side,showing thePCvaluecomingin, andassumethis instructionis readfrom
the InstructionMemory. Show whatvaluesaretraveling alongthedifferentlines,assuming
thefollowing initial values:

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

(b) Assumethatthecontentsof eachof theseregistersis5234, soyoushouldassumethat
thebranchis taken.

(c) AssumethePChasvalue20 (decimal)initially. On theproperline, give thefinal PC
value,assumingthebranchis taken.Don’t forgetto highlight thepartsrelatedto thePC
aswell astherestof theinstruction.Besure to identifythedifferentcycles.

(15)3. Considerthefollowing diagramof aD flip-flop:
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ThisD flip-flop is constructedfrom two D latches.

(a) UnderwhatcircumstancesdoesthesignalD go throughthefirst D latch?(Justgive the
answer, without referringthetheinsideof theD latch.)

(b) Give theoutputQ of theD flip-flop asit wouldappearin thefigureabove. (Thatis, fill
in theoutputsignalQ.)

(25)4. UsingtheMIPS multi-cycle implementationasa model,give a descriptionof whathappens
duringaMIPSexceptionbecauseof an illegal instruction. In moredetail:

(a) What part of the MIPS hardware (multi-cycle implementation)detectsthat an illegal
instructionhasoccurred?

(b) Whathappensto theCause register?

(c) Whathappensto theEPC register?

(d) How doesthehardwaremanageto getthedesiredvalueinto theEPCregister?


