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Problem (Q5.1: Sequential Consistency 18 points

In this problem, we consider the implementation of sequential consistency (5C) in a
cache-coherent multiprocessor that uses a snoopy bus. A processor can Intervene 1n a bus
ransaction by asserting the retry signal, causing the processor that initiated the request to
attempt it again later The bus supperts only one outstanding cache miss at a time for the
enfire system.

Each processor 15 equipped with a non-blocking data cache that supports hit-under-miss:
while the cache is processing a miss, accesses that hit in the cache can stll proceed The

cache does not support miss-under-miss, so 1t will block in the event of a second miss. A
processor sends loads and stores to its cache in program order.

Problem )3.1.A 10 Fuints

Without further modifications, the hit-under-miss scheme can lead to wviolations of
sequential consistency. Carefully explain why. Addihonally, provide a short pseudocode
sequence for tiwo processors that could result in a sequentially inconsistent execution.
Indicate whether each data memory access in your example 1s a cache Iut or miss.

Processor 0 Hit/Miss Processor 1 Hit/Miss




NAME:

Problem ()3.1.B _ 8 poimnts

Fortunately, 1t 15 possible to make the hit-under-miss scheme appear to be sequentially
consistent by leverapging the snoopy bus. Describe how to implement 5C while
maintaimng hit-under-miss.

Reordering only violates 5C if other processors can observe it The only way for e g. P1
to observe P(’'s accesses 15 via a bus transaction. 5o, if P1 mitiates a bus transaction
while P 1s servicing a miss that has been nt-under, PO can tell P1 to retry until the miss
has been resolved. This way, the mass and all subsequent hits are made visible at the
same fime.



