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

(30)1. For this problem,you areto usea xerox of Figure5.29(final datapathfor the single-cycle
implementationof MIPS).Youwill betracingthroughthepathof thebeq instructiononthis
single-cycle model.Youshouldusea highlighterto tracethepaththeinstructionandassoci-
ateddatatakesthroughthediagram.(Do not show datatraveling to “dead-end”components,
which will eventuallyhave no effect.) Indicatethevaluesof releventcontrolsignals,without
highlightingthecontrolline. (Do notgivecontrolsignalsthatserve to keep“dead-end”paths
from 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
the InstructionMemory. Show whatvaluesaretraveling alongthedifferentlines,assuming
thefollowing initial values:

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

(b) Assumethatthecontentsof eachof theseregistersis5234, soyoushouldassumethat
thebranchis taken. (Thebranchwill betakenbecausethetwo registervaluesareequal.)

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

(30)2. For this problem,you areto useoneor morexeroxesof Figure5.33(final datapathfor the
multi-cycle implementationof MIPS).Youwill betracingthroughthepathof thelw instruc-
tion on this multi-cycle model. You shoulduseseveral colorsof highlightersto tracethe
pathsthe instructionandassociateddatatakesthroughthediagram.(Or you cantracethese
pathsusingmorethanonediagram.)Do not show datatraveling to “dead-end”components,
whichwill eventuallyhavenoeffect. In particular, donotshow thecomputationof thebranch
address,whichwill notbeusedin thiscase.

For thisdiagram,donotgive 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:
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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 theleft side,showing thePCcomingin, andassumethis instructionis readfrom the
Instructionmemory. Besure to identifythedifferentcycles.Don’t forget thePC.Show what
valuesaretravelingalongthedifferentlines,assumingthefollowing initial values:

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

(b) Thecontentsof register9 is200 (decimal).

(c) ThePChasvalue16.

(15)3. Supposewehave aHammingcodewith 10bits, in positionsnumbered1, 2, 3, ..., 10.

(a) Whichof thesebitsareusedascheckbitsandwhichareusedasdatabits?

(b) Whichbit positionsarecheckedby thefirst checkbit?

(c) Supposethatafter transmission,thecheckperformedby thefirst checkbit fails. What
doesthissayaboutthelocationof thebit in error?

(d) Whichbit positionsarecheckedby thesecondcheckbit?

(e) Supposethat after transmission,not only doesthe checkperformedby the first check
bit fail, but thecheckperformedby thesecondcheckbit alsofails. Whatdoesthis say
aboutthelocationof thebit in error?(Specificallywhichbitsmightbein error?)

(15)4. UsingtheMIPS multi-cycle implementationasa model,supposethereis a MIPS exception
becauseof an illegal instruction.

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

(b) Whatvalueendsup in theEPC register?

(c) How doesthehardwaremanageto getthedesiredvalueinto theEPC register?

(10)5. Considertheexception(or trap)handlersdescribedin thebookandin class.Threeof thefinal
few instructionsof thehandlermightbeasfollows. Saybrieflywhateachof theseinstructions
is doing.(For thesecondonebelow, youmustsaymorethatjust “add4 to register$k0.)

mcf0 $k0, $14
addiu $k0, $k0, 4
jr $k0


