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Exercise 1: (coherence protocol) (2 points)
The master cache makes a decision whether to go global or local in the first cycle of the transaction
(cycle s(i, j)), while it is still in idle state. The global transaction, however, starts only when the
master leaves mwait to go into flush or mprot. During the time while the master is waiting in
mwait the slave automaton of the same cache could modify the data and the state of the data in
the cache RAM. Can it happen that the master made a wrong decision about going to a global
transaction? Explain your answer.

Exercise 2: (protocol execution) (4 points)
In the lecture we have defined protocol execution for the 1 step protocol. In the exercise you need
to define it for the normal coherence protocol. In particular, you need to define the update of the
state and data registers of a cache and the update of the main memory.
Hint : the master transition starts in cycle s(i, j), which is the last cycle when we stay in idle(except
for the local read hit). In cycle e(i, j) + 1 we are in mwait or localw.

Exercise 3: (some easy points) (2 points)
In the lecture we have given the following definitions:

local(i, j, t) = hit(i, j, t) ∧ (r(i, j) ∨ w(i, j) ∧ aca(i).S(a)t ∈ {E,M})
global(i, j, t) = ¬local(i, j, t)

In the exercise you need to prove that the following equation holds.

global(i, j, t) = ¬hit(i, j, t) ∨ (w(i, j) ∧ aca(i).S(a) ∈ {S,O})

Exercise 4: (timing diagrams) (4 bonus points)
Provide the timing diagrams with the signals preq and mbusy for the cases of a local read, local
write and a global transaction. Consider the cases when there is snoop conflict and where there is
not. Specify what stage of the master automaton corresponds to every cycle of a timing diagram.
For the global transaction you need to consider only the start and the end of a transaction.
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