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

(30)1. For this problem,you areto usea xerox of Figure5.29(final datapathfor the single-cycle
implementationof MIPS).Youwill betracingthroughthepathof thebeq instructionon this
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 theseregistersis 5234, soyou shouldassumethat
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.

(35)2. For this problem,you are to useoneor morexeroxes of Figure5.33. (Final datapathfor
the multi-cycle implementationof MIPS.) You will be tracing throughthe path of the sw
instructionon this multi-cycle model. You shoulduseseveral colorsof highlightersin one
color to tracethepaththeinstructionandassociateddatatakesthroughthediagram.(Or you
cantracethesepathsusingmorethanonediagram.)Do notshow datatravelingto “dead-end”
components,which will eventuallyhave no effect. In particular, in cycle 2 do not show the
computationof thebranchaddress,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:



CS2734,Exam2, November14,2002 Page2

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

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

(b) Thecontentsof register9 is 104 (decimal),andof register10 is 57 (decimal).

(c) ThePChasvalue32.

(20)3. Considerthefollowing instanceof theHammingCode.

Position 1 2 3 4 5 6 7 8 9 10 11
Bit value 1 1 1 0 1 0 1 0 1 0 1

(a) Whichof theabove bitsarecheckbits?

(b) Verify thattherightmostcheckbit above hasthecorrectvalue.

(c) Supposethebit in position6 is transmittedin error, thatis, transmittedasa1 insteadof
a0. Show how theHammingcodewill beableto correctthiserror.

(15)4. This questionis concernedwith exceptionsand interrupts, asdescribedin the text for the
multi-cycle implementation.

(a) DoesMIPSusevectoredinterrupts?(Just“Yes”or “No.”)

(b) For thehardwaredescribedin thetext, whattwo exceptionalconditionsarehandled?

(c) Why doesthehardwaresubtract4 from thevaluein theprogramcounter(thePC)?

(d) Wheredoestheresultof thesubtractionendup?


