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

implementatiorof MIPS). Youwill betracingthroughthepathof thebeq instructionon this
single-gcle model. You shouldusea highlighterto tracethe paththeinstructionandassoci-
ateddatatakesthroughthe diagram.(Do not shawv datatraveling to “dead-end"components,
whichwill eventuallyhave no effect.) Indicatethe valuesof releventcontrolsignals without
highlightingthe controlline. (Do notgive controlsignalsthatsene to keep“dead-endpaths
from having aneffect.)

Usethefollowing specificinstruction:
beq $t2, $t5, Loop

or in machindanguagdorm:

0x114d0008 (i n hexadeci mal)
000100 01010 01101 00000 00000 001000 (fields in binary)
4 10 13 8 (fields in decinmal)

Startattheleft side,shaving the PCvaluecomingin, andassumehisinstructionis readfrom
the InstructionMemory Shav whatvaluesaretraveling alongthe differentlines, assuming
thefollowing initial values:

(a) $t 2 and$t 5 areregisternumbersl0 and13 (decimal),respectiely.

(b) Assumethatthe contentf eachof theseregistersis 5234, soyou shouldassumehat
thebranchis taken. (Thebranchwill betakenbecaus¢hetwo registervaluesareequal.)

(c) Assumethe PChasvalue20 (decimal)initially. On the properline, give thefinal PC
value,assuminghebranchis taken. Don't forgetto highlightthe partsrelatedto the PC
aswell astherestof theinstruction.

2. For this problem,you areto useone or more xeroxes of Figure 5.33. (Final datapathfor (35)

the multi-cycle implementationof MIPS.) You will be tracingthroughthe path of the sw
instructionon this multi-cycle model. You shoulduseseveral colors of highlightersin one
colorto tracethe paththeinstructionandassociatedatatakesthroughthe diagram.(Or you
cantracethesepathsusingmorethanonediagram.)Do notshav datatravelingto “dead-end”
componentswhich will eventuallyhave no effect. In particular in cycle 2 do not shaw the
computatiorof the branchaddresswhich will notbeusedin this case.

For this diagram do not give the valuesof 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 Cyclel, Cycle2, Cycle3, andperhap<Lycle4 andCycle5 (if the
instructionusesCycles4 and5).

Usethefollowing specificinstruction:
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sw $t2,40($t 1)

or in machindanguagdorm:

Oxad2a0028 (i n hexadeci mal)
101011 01001 01010 0000000000101000 (fields in binary)
43 9 10 40 (fields in decinmal)

Startattheleft side,shaving the PC comingin, andassumaethis instructionis readfrom the
Instructionmemory Besute to identifythedifferentcycles.Don'’t forgetthe PC.Shov what
valuesaretraveling alongthe differentlines,assuminghefollowing initial values:

(a) $t 1 and$t 2 areregistersnumbers® and10 (decimal),respectiely.

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

(c) ThePChasvalue32.

3. Considetthefollowing instanceof the HammingCode (20)
Position |12 3|4|5|6|7|8|9|10| 11
Bitvalue{1|1|1|0(1|0|1|0|21]|0 |1

(a) Which of theabore bits arecheckbits?
(b) Verify thattherightmostcheckbit abore hasthe correctvalue.
(c) Supposehebitin position6 is transmittedn error, thatis, transmittedasa 1 insteadof
a0. Shav how theHammingcodewill be ableto correctthis error
(15

4. This questionis concernedvith exceptionsandinterrupts asdescribedn the text for the
multi-cycle implementation.

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

(b) Forthehardwaredescribedn thetext, whattwo exceptionalconditionsarehandled?
(c) Why doesthe hardwaresubtract4 from thevaluein the programcounter(the PC)?
(d) Wheredoestheresultof the subtractiorendup?



