
Chapter 5 - Thread-Level Parallelism

















Directory-Based vs Snooping Protocols











Other Protocol Variations

• MESI (Modified, Exclusive, Shared, Invalid)


• Exclusive - Block is in only one cache, and is clean


• MOESI (Modified, Owned, Exclusive, Shared, Invalid)


• Owned - One cache “owns” block, is out-of-date in main memory


• MESIF (Modified, Exclusive, Shared, Invalid, Forward)


• Forward - Cache in ‘F’ state will be only responder for cache request





NUCA - Non-uniform cache access













Directory-Based Coherence Protocols

• Shared - One or more nodes have copy, up-to-date


• Uncached - No node has a copy in cache


• Modified - one cache has written a value, other copies (including main 
memory) are out-of-date









Uncached and shared state behavior



Exclusive state behavior


