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Unnecessary Communication

e Bus: critical shared resource, unnecessary use impacts performance
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Optimising for Non-Shared Values

e Distinguish between the two shared cases

Core1 S Core 2 | Core1 S Core2 S
Core3 | Core 4 | Core3 | Cored S
Cache holds the Cache holds one of the
only shared copy shared copies
No need for Need to
invalidate broadcast broadcast invalidate
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MESI Protocol

e [heunshared caseisvery common
e Splitthe S state into:
o E:exclusive
= SwitchtoE after aread causing a fetch from memory
o S:(truly) shared
= Switchto S after a read that gets value from another cache

Read on 1 Read on 1

COMP35112 | Department of Computer Science



MOESI Protocol

el se el

Modified: not in sync with Owned: not in sync with memory,
memory only copy other valid copiesin S

e Splitthe M state into two Modified and Owned
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MOESI Protocol

Write on 1
Core1 O

Can update shared data with
no writeback needed

e Owner has exclusive rights to make changes
o Broadcast the changes to the shared copies
= No memory writeback needed
o Writeback only whendatain O or Misevicted
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Summary

e Bus-based cache systems

o canimprove performance by reducing bus usage

o 2 optimisations: MESI, MOESI
o Still, bus-based systems can't scale to large multiprocessor counts
o Next video: directory-based coherence systems
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