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

1. For this problem,you areto usea xerox of Figure5.29 (final datapathfor 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 rmal)
000100 01010 01101 00000 00000 001000 (fields in binary)
4 10 13 8 (fields in decinal)

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

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

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

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

2. For this problem,you areto useoneor morexeroxes of Figure5.33 (final datapattor the (30)

multi-cycle implementatiorof MIPS). Youwill betracingthroughthe pathof thel winstruc-

tion on this multi-cycle model. You shoulduseseveral colors of highlightersto tracethe

pathsthe instructionandassociatedatatakesthroughthe diagram.(Or you cantracethese
pathsusingmorethanonediagram.)Do not shav datatraveling to “dead-end’components,
whichwill eventuallyhave noeffect. In particular donotshawv thecomputatiorof thebranch

addresswhichwill 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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lw $t5,92($t 1)

or in machindanguagdorm:

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

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 5 areregistersnumbers9 and13 (decimal) respectiely.

(b) Thecontentwf register9 is 200 (decimal).
(c) ThePChasvaluel®6.

3. Supposeave have aHammingcodewith 10 bits, in positionsnumberedL, 2, 3, ..., 10. (15)

(a) Which of thesehits areusedascheckbits andwhich areusedasdatabits?
(b) Which bit positionsarechecled by thefirst checkbit?

(c) Supposehataftertransmissionthe checkperformedby thefirst checkbit fails. What
doesthis sayaboutthelocationof thebit in error?

(d) Which bit positionsarechecled by the secondcheckbit?

(e) Supposédhat aftertransmissionnot only doesthe checkperformedby the first check
bit fail, but the checkperformedby the secondcheckbit alsofails. Whatdoesthis say
aboutthelocationof thebit in error?(Specificallywhich bits mightbein error?)

4. Usingthe MIPS multi-cycle implementatiorasa model,supposéhereis a MIPS exception (15
becausef anillegal instruction

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

(b) Whatvalueendsupin the EPC register?

(c) How doesthe hardwaremanageo getthedesiredvalueinto the EPC register?

5. Considetheexception(ortrap)handlerglescribedn thebookandin class.Threeof thefinal (10)
few instructionof thehandlemightbeasfollows. Saybriefly whateachof thesanstructions
is doing. (For thesecondnebelow, you mustsaymorethatjust “add 4 to register$k 0.)

ncf O $k0, $14
addi u $k0, $kO, 4
ir $kO0



