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Exercise 1: (abstract cache) (2 points)

Show that the abstract cache aca introduced in the lecture is well-defined (or prove that it is
not well-defined and discover missing invariants). To show that aca is well defined you need to
prove the following property for i 6= j:

aca(i).S(a) 6= I ∧ aca(j).S(a) 6= I −→ aca(i).data(a) = aca(j).data(a)

Exercise 2: (direct mapped cache) (2 points)
Complete the construction of the direct mapped cache (Figure 122) from the book with all signals.
Do not forget the width!

Exercise 3: (cache quiz) (1+1+1+1 points)

Let ca be a cache of size k = 8 (8 entries) an a = 0251100 be a line address. In which of
entry/entries of ca can be stored the data for a if:

• ca is a direct mapped cache?

• ca is a 2-way associative cache?

• ca is a 4-way associative cache?

• ca is a fully associative cache?

Are there other line addresses that can be stored in the same entry? If yes, give a “formal
definition” of the set of such addresses.

You are allowed to draw pictures and introduce new notation.

Exercise 4: (k-way associative cache) (5 points)
In the k-way associative cache the replacement policy is free to choose any of the k entries in the
cache to hold the data of a single cache line. Construct a simple k-way associative cache using k
direct mapped caches, a replacement circuit Repl and a data selection circuit Sel.

Exercise 5: (fully associative cache) (2 points)
Explain the advantages and the disadvantages of fully associative caches compared with direct
mapped caches.
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