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Ma nyc o re Era
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Ma nyc o re Era

How to use so many cores?

Transactional memory [Herlihy-ISCA93]

Thread level speculation [Steffan-ISCA00]

...
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Ho w to  use  so  ma ny c o re s?

• “Multi-execution”

• Run multiple instances

– Serial code

– Input variation

Sic3a Analog Circuit Simulator
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Multi-Exe c utio n: Is it c o mmo n?

Simulation CAD

Machine Learning Data Hiding
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Multi-Exe c utio n Da ta  Simila rity
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Multi-Exe c utio n Da ta  Simila rity

1 MB Direct Mapped Cache
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Da ta  Blo c k Me rg ing
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Effe c t o f Ca c he  Ca pa c ity o n Miss Ra te
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Cha lle ng e s

• Fast searching of identical blocks

– Similarity at same virtual address

– Limit within set

• Track Merged blocks

– Bit per processor in tag

• Unmerge

– Exclusive policy

– unmerge on L1 miss

0xABCDEF 0xABCDEF
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Mo dific a tio n in Addre ssing

Lower log2(p)-bits of page number, 

p=number of processors

•32 bit addr

•4MB, 8W

•14 bits index

•4KB page

•16 Proc

•4-bit PPID

•9-bit vtag

•coloring
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Me rg e a b le Ca c he  De sig n

Read

Write

Extra 5.28% power, 4.21% area of 4MB cache
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Simula tio n Fra me wo rk

• Polyscalar OOO-multiprocessor simulator

• 2 – 8 instances of applications

• L1 cache: 32KB-I+32KB-D direct mapped

• L1 latency: 1 cycle

• Shared L2 cache: 4MB-8way-32B lines

• L2 latency: 6 cycles

• DRAM latency 200 cycles
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Be nc hma rks
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Re sults: Off-c hip  Ac c e sse s
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Impro ve me nt Ove r No  Me rg ing  
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Co nc lusio n

• “Multi-execution” domain

• Data similarity exists

• Mergeable cache

– improves performance

• 6.92X max, 2.5X in average
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Future  Wo rk

• Dynamic hybrid mergeable & conventional cache

• Wider application set

– More applications

– Libraries

• Coarse-grain software implementations
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Thanks!

Picture of UCSB

http://www.cs.ucsb.edu/~arch
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