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ECE 366—Fall 2001, Instructor: Prof. ShantanuDutt

Homework 4 : DueFri Nov. 30

1. The tav
� hit timecache � missratecachemiss penaltycache. metricdiscussedin classis alsocalledthe

AMAT (averagememoryaccesstime) metric. Find theAMAT for a computerwith a 2nsclock, and

the following cacheparameters:a misspenaltyof 20 ccs,a missrateof 0.05,anda hit time of 1cc.

Assumethatreadandwrite penaltiesarethesameandignoreotherwrite stalls. 30

2. Supposewe canimprove the cachemissrate in the above computerto 0.03by doublingthe cache

size.Thiscausesthecachehit timeto become1.2cc’s (a largermemoryunit is alsoslower to access).

Doesthe AMAT improve comparedto the computerin the above problem? Show your work and

explain. 30

3. Considera computermemoryhierarchywith a cache,main memory(MM) andsecondarystorage

(SS).Thecachehit rateis 0.97,cachehit time = 2cc,block transfertime from MM to cacheis 20cc

(this is thesameasthehit time for MM), MM hit rateof 0.99999,andpagetransfertime from SSto

MM of 100,000cc’s (this is thesameasthehit time for SS).Note theSShit rateis always1. The

AMAT tav is givenby tav
� hit timecache � missratecachemiss penaltycache. DeterminetheAMAT for

thiscomputer. 50

4. Supposea computer’s addresssize is k-bits (usingbyte addressing),the cachesize is S bytes,the

cacheblock sizeis B bytes,andthecacheis A-waysetassociative. AssumethatB is a power of two,

soB � 2b. Figureoutwhatthefollowing quantitiesarein termsof S� B � A � b andk:

(a)Thenumberof setsin thecache. 10

(b) Thenumberof index bits in theaddress. 10

(c) The total numberof bits neededto to implementthecache—thisincludesdatabits, tagbits and

valid bits. 20

5. (a) Following is a stringof addressreferencesgivenasword addresses:1, 4, 8, 5, 20, 17, 19, 56, 9,

11,33,43,5, 1, 9, 17. AssumingaDM cachewith 161-wordblocksthatis initially empty, labeleach

referencein thelist asahit or missandshow thefinal contentsof thecache.In caseof amiss,classify

which typeof miss(compulsory, capacity, conflict) it is. A missoccurringbecausea block is being

accessedfor theveryfirst timeis acompulsorymiss.If amissis notcompulsory, thento determineif

it is aconflictmiss,determineif thismisswouldhaveoccurredin aFA cachewith thesameblocksize

andfor thesamestringof block accessestill thecurrentmiss;if not thenthis missis a conflict miss.

In otherwords,if block i is beingcurrentlyaccessed,andamissoccurs,gobackto thepreviousmiss,

andassumingblock i to be presentin cacheat that point, determineif it would have beenthe least

recentlyusedblockat thatpoint; if so,thenblock i wouldhave beenreplacedat leastat thisprevious

missin a FA cache,andthecurrentmisswhenaccessingblock i is not a conflict miss.Otherwise,it
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is aconflictmiss.Any missthatis neitheraconflictnoracompulsorymissis acapacitymiss. 30

(b) Do the samefor the above referencestring for an FA cachewith 4-word blocksandtotal size

of 16words.AssumeLRU replacement. 40


