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CS 2734, Computer Organization ||
Spring Semester, 2003
Second Examination

1. For this problem,you areto usea xerox of Figure5.29. (Final datapathfor the (30)
singlecycle implementatiorof MIPS.) You will be tracingthroughthe pathof the
| winstructionon this single-g/cle model. You shouldusea highlighterto tracethe
paththeinstructionandassociatedatatakesthroughthediagram.(Do notshowv data
traveling to “dead-end’componentsyhich will eventually have no effect.) Then
write in the valuesfor the relevantcontrolsignals.(Do not give control signalsthat
seneto keep“dead-endpathsfrom having aneffect.)

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

or in machindanguagdorm:

0x8d2d005c¢c (i n hexadeci nmal)
100011 01001 01101 00000 00001 011100 (fields in binary)
35 9 13 92 (fields in decinal)

Don't forgetthe handlingof the PChy this instruction.Shav whatvaluesaretravel-
ing alongthedifferentlines,assuminghefollowing initial values:

(@) $t 1 and$t 5 areregistersnumber® and13 (decimal),respectiely.

(b) Thecontentf register9 is 200 (decimal).

(c) ThePChasvaluel6.

2. For this problem,you areto useoneor morexeroxesof Figure5.33. (Final datapath (40)

for the multi-cycle implementatiorof MIPS.) You will betracingthroughthe path

of theadd instructionon this multi-cycle model. You shoulduseseveral colorsof
highlightersto tracethe paththe instructionand associatedlatatakes throughthe
diagram.(Or you cantracethesepathsusingmorethanonediagram.)Do not shaov
datatraveling to “dead-end”componentswhich will eventuallyhave no effect. In
particular in cycle 2 do not shov the computatiorof the branchaddressyhich will
notbeusedin this case.

For this diagram do not give the valuesof controlsignals.

Below the diagram,or in someotherway, carefully identify which cycle (or step)
of handlingtheinstructionbelongsto eachpartof the highlighteddatapathjust for
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data,not control). Thusyou shouldidentify Cycle1, Cycle2, Cycle3, andperhaps
Cycle4 andCycle5 (if theinstructionusesCycles4 and5).
Usethefollowing specificinstruction:

add $s1, $s3, $s1

or in machindanguagdorm:

0x02718820 (in hexadeci mal )
000000 10011 10001 10001 00000 100000 (fields in binary)
0 19 17 17 32 (fields in decinal)

Don’t forgetthe PC.Shav whatvaluesaretraveling alongthedifferentlines,assum-
ing thefollowing initial values:
(@) $s1 and$s3 areregistersnumbersl7 and19 (decimal) respectrely.

(b) The contentsof register17 is 104 (decimal),andof register19 is 57 (deci-
mal).

(c) ThePChasvalue32.

3. This questionis concernedvith exceptionsandinterrupts asdescribedn the text (30)
for the multi-cycleimplementationYou arealsoto usea xeroxof Figure5.48.(The
multicycle datapattwith the additionsneededo implementexceptions.)

(a) DoesMIPS usevectorednterrupts?AJust‘Yes”or “No.”)

(b) Whatpartof the hardwaregivesvaluesto the variouscontrolsignalsin caseof
anexception?

(c) Why doesthe hardware subtract4 from the valuein the programcounter(the
PC)?

(d) Supposean undefinednstructionexceptionoccurs,which requiresa 1 in the
Causeegister

Onthesheetshaw therelevantcontrolsignalsneededo handlethis exception.
Using a highlighter tracethe dataflowing thoughthe diagram,and shaov the
values,assuminghat the addresof the undefinedinstructionis 32. (There
will benew valuesfor the PC, the EPC, andfor Cause.)



