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MOSI coherence protocol
• Additional Odirty state
• Data forwarding list
• Destination filtering
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lwarx, stwcx
• Link in L2 cacheline granularity
• Detect modifications after load-link using coherence protocol

msync
• Broadcast sync requests
• Gather acks from all cores when they complete the sync request
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Simulator GEMS + GARNET

Access times L1 – 1 cycle; L2 – 10 cycles; DRAM 90 cycles

LPD Limited Pointer Directory Coherence

HT AMD HyperTransport Coherence

SCORPIO Snoopy Coherence: MOSI
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Directory Directory Network
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24% better than Limited Pointer Directory

13% better than Hyper-Transport
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Requests served by other caches
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Requests served by other caches

Requests served by directory -- MC

19% lower than LPD

18% lower than HT
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Requests served by other caches

Requests served by directory -- MC
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4.2% higher than HT

L2 Service Latency
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Requests served by other caches

Requests served by directory -- MC

19% lower than LPD

18% lower than HT

90% requests 
served by other 

caches
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7.5% lower than LPD

4.2% higher than HT

L2 Service Latency
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Requests served by other caches

Requests served by directory -- MC

19% lower than LPD

18% lower than HT

90% requests 
served by other 

caches

0

20

40

60

80

100

120

LP
D H
T

SC
O

R
P

IO

LP
D H
T

SC
O

R
P

IO

LP
D H
T

SC
O

R
P

IO

LP
D H
T

SC
O

R
P

IO

LP
D H
T

SC
O

R
P

IO

LP
D H
T

SC
O

R
P

IO

LP
D H
T

SC
O

R
P

IO

barnes fft lu blackscholes canneal fluidanimate average

C
yc

le
s

Network: Req to Dir Dir Access Network: Dir to Sharer Network: Bcast Req Req Ordering Sharer Access Network: Resp

0

50

100

150

200

250

LP
D H
T

SC
O

R
P

IO

LP
D H
T

SC
O

R
P

IO

LP
D H
T

SC
O

R
P

IO

LP
D H
T

SC
O

R
P

IO

LP
D H
T

SC
O

R
P

IO

LP
D H
T

SC
O

R
P

IO

LP
D H
T

SC
O

R
P

IO

barnes fft lu blackscholes canneal fluidanimate average

C
yc

le
s

Network: Req to Dir Network: Bcast Req Dir Access Req Ordering Network: Resp

Average L2 service latency

17% lower than LPD

14% lower than HT



Network Cost
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Area

Network occupies 
only 10% of the area

Post-layout frequency: 833 MHz



Network Cost
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Power

Network consumes 
20% of the power

Area

Network occupies 
only 10% of the area

Post-layout frequency: 833 MHz



• SCORPIO: A 36-core shared-memory processor
Snoopy coherency on a mesh interconnect:

– Runtime: 24% better than LPD, 13% better than HT

– Cost: 28.8W @ 833MHz

• Novel network-on-chip for scalable snoopy coherence
New ideas:

– Distributed in-network ordering mechanism

– Decouple message delivery from message ordering

Contributions
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Ongoing Work
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Software stack development
• Boot Linux
• Run PARSEC, SPLASH, …, etc

Chip measurement
• Power, timing
• Performance
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