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Assignment 7 - Solutions

Problem 1: Must Analysis
We assume that M denotes the set of memory blocks, and € an empty cache line.

1. C:={ce (MU{e})* | c=lco,... k1) AVMm € M.(m =c; Am = ¢; = i = j)}
In a state ¢ = [co,...,cx—1] € C, ¢p is the most-recently-used element, and ci_1 the
least-recently-used element.

2. Ai={a € (P(M)*|a=1lag,...,ax—1) A (Vi,ji#j=a;Na; =0)}

In the following, we will use two helper functions, age : C x M — N U {oo} and ageqps :
A x M — NU {oc}, that compute the age of a memory block. They are defined as follows:

i ifm=g¢

oo otherwise

age([co, ... cp—1],m) := {

) ifm € q;
ageas([ao; - ak-1],m) := 0o otherwise

3. y(a) :={ce C|Vm € M.age(c,m) < ageqps(a,m)}

4. «(S) :=[ag,...,ak-1], where m € q; iff i = maécage(q m)
ce

5. a C4b:=Vm € M.(ageqps(a,m) < ageqps(b,m))

6. aUb:=[xg,...,2T5—1], where m € x; iff i = max{ageq.ps(a, m), ageqps(b,m)}
7.
access([co Ck—1],m) = [cis co, - imty iy o] M=
T Imy e, - cpa] otherwise
8.
accessas([o axalim) = [{m},ao,...,ai—1 Ua; \ {m},aiz1,...,a-1] ifmeaq;
et [{m},aq,...ak_2] otherwise
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