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DASH PrioritiesDASH Priorities

Correctness (issues?)
Performance

Latency
Bandwidth

Distributed Control and Complexity

OverviewOverview OverviewOverview

Distributed directory
Illinois protocol???p
Off-the-shelf SMP
Split transactionSplit transaction 

Def?
How support?How support?



Directory Controller BoardDirectory Controller Board Memory ConsistencyMemory Consistency

Stay tuned…
Release Consistency – one of several y
proposed weak consistency models.
Requires explicit fence operations.q p p

DASH CoherenceDASH Coherence

Local, home, remote 
nodes
I lid ti b dInvalidation-based
Nodes are clusters, not 
processorsprocessors.
Memory states

UncachedUncached
Shared-remote
Dirty-remotey

DASH CoherenceDASH Coherence

P C hProcessor Cache states
D, S, I

Read
L l L2 h h RAC h dLocal L2, cache-cache, RAC, home node, …
At home node, causes read or forward to remote for 
read

RAC – looks like another processor cache on the localRAC looks like another processor cache on the local 
bus
Read of dirty line held in local cluster????
Three hop protocol

Implications?
What happens with two reads close together (of 
remotely held data?)



DASH Read LatencyDASH Read Latency Read ExclusiveRead-Exclusive

Local L2, cache-cache, RAC, home 
node
Home node sends invalidations
May need to forwardy

Other protocol featuresOther protocol features

Queued locks
Read prefetch, read-excl prefetchp p
Explicit write-update

Bit vector directoryBit-vector directory

Not scalable?
Other Solutions?



PerformancePerformance DetailsDetails
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