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

1. For this problem,you areto usea xerox of Figure5.29. (Final datapattor the singlecycle (30)

implementatiorof MIPS.) You will betracingthroughthe pathof thel winstructionon this
single-gcle model. You shouldusea highlighterto tracethe paththeinstructionandassoci-
ateddatatakesthroughthe diagram.(Do not shawv datatraveling to “dead-end"components,
whichwill eventuallyhave noeffect. In particular donotshawv thecomputatiorof thebranch
addresswhich will not be usedin this case.)Thenwrite in the valuesfor the relevantcon-
trol signals.(Do not give controlsignalsthatsene to keep“dead-end’pathsfrom having an
effect.)

Usethefollowing specificinstruction:
lw $t5, 92($t1)

or in machindanguagdorm:

0x8d2d005c (i n hexadeci rmal)
100011 01001 01101 00000 00001 011100 (fields in binary)
35 9 13 92 (fields in decimal)

Startat the left side, shaving the PC comingin, and assumethis instructionis readfrom
the Instructionmemory Don't forgetthe handlingof the PC by this instruction. Shav what
valuesaretraveling alongthedifferentlines,assuminghefollowing initial values:

(a) $t 1 and$t 5 areregistersnumbers9 and13 (decimal) respectiely.
(b) Thecontentsof register9 is 200 (decimal).
(c) ThePChasvaluel®6.

2. For this problem,you areto usea xerox of Figure5.33. (Final datapatHor the multi-cycle (30)
implementatiorof MIPS.) You will be tracingthroughthe pathof the beq instructionon
this multi-cycle model. You shouldusesereral colorsof highlightersto tracethe pathsthe
instructionandassociatedatatakesthroughthe diagram.(Or you cantracethesepathsusing
morethanonediagram.)Do not shawv datatraveling to “dead-end’componentsywhich will
eventuallyhave no effect.

For this diagram you do not needto 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, andperhap<Lycle4 andCycle5 (if the
instructionusesCycles4 and5).

Usethefollowing specificinstruction:
beq $t2, $t5, Label A

or in machindanguagdorm:

0x114d0004 (i n hexadeci nmal)
000100 01010 01101 00000 00000 000100 (fields in binary)
4 10 13 4 (fields in decimal)
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Startattheleft side,shaving the PCvaluecomingin, andassumehis instructionis readfrom
the InstructionMemory Shav whatvaluesaretraveling alongthe differentlines, assuming
thefollowing initial values:

(a) $t 2 and$t 5 areregisternumbersl 0 and13 (decimal),respectiely.

(b) Assumethatthe contentof eachof theseregistersis 5234, soyou shouldassumehat
thebranchis taken.

(c) Assumethe PChasvalue20 (decimal)initially. On the properline, give thefinal PC
value,assuminghebranchis taken. Don't forgetto highlightthe partsrelatedio thePC
aswell astherestof theinstruction.Be sure to identify the differentcycles.

3. Considetthefollowing diagramof a D flip-flop: (15)
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This D flip-flop is constructedrom two D latches.

(a) UnderwhatcircumstancedoesthesignalD gothroughthefirst D latch?(Justgive the
answeywithoutreferringthetheinsideof theD latch.)

(b) GivetheoutputQ of the D flip-flop asit would appeatin thefigureabove. (Thatis, fill
in the outputsignalQ.)

4. Usingthe MIPS multi-cycle implementatiorasa model,give a descriptionof whathappens (25)
duringaMIPS exceptionbecaus®f anillegal instruction In moredetail:

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

(b) Whathappengo the Causeregister?
(c) Whathappengo the EPC register?
(d) How doesthe hardwaremanageo getthe desiredvalueinto the EPCregister?



