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The Simulation Bottleneck

w Performance Simulation via Simulation Sampling
¢ perf. measurements by sampling small segments of execution
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w Speed of cyclaccurate simulator inconsequential

w Functional Warming is thé&eal Bottleneck



Faster Simulation w/ FPGAS

w Functional Warming requires
¢ Fullsystem functional simulator (e.gSimicg

¢ Instrumentation (e.g. functional cache model)
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HW vs. SW Simulation Performanc
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Outline

w BlueSPARGImulator (tslide review)

w FPGAAccelerated Instrumentation

¢ CMP Cache Simulator
¢ Branch Predictor Simulator

w Design Experiences & Future Work



Outline

w BlueSPARGImulator (tslide review)

'g BlueSPARC



BlueSPARC Simulator

w Fullsystem HWbased Functional Simulator

¢ Models 16cpuUltraSPARAI server
¢ Can boot OS, run commercial apps

wVirtualization Techniques

@ Hybrid FullSystem Simulation
(@ Multiprocessor Host Interleaving
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Outline

w FPGAAccelerated Instrumentation
¢ CMP Cache Simulator

Functional i
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CMP Cache Model

w Piranhalike CMP Cache Hierarchy

¢ Private L1 1&D Caches
¢ Single Shared L2 Cache (Victim Cache)
¢ L1 coherence maintained through directory in L2

Target Cache Model Virtualized Cach#odel
¢ Multiple concurrentmemory refs = ¢ Memory refsserialized
¢ Directory for coherence ¢ Parallel L1 accesses for coherence
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Architecture

FPGAAcceleratedCMPCacheSimulator
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Implementation Detalils

w Runs @ 100MHz on BEEZ2 board
w 2500L of fully parameterize®¥erilog

¢ Parameters: # CPUs, L1/L2 dimensions, # ways, etc

w Purely Functional Model
¢ No timing info
¢ Only tags + status bits stored and updated
w FPGA Resource Usa@artexll Pro 70)

64KB L1s4MBL2 | 128KB L1s16MBL2
LUTs 7483 (11%) 7277 (11%)

BRAMs 134(40%) 292(89%)

w Limitations
¢ FPGA resource usage dominated bycbip memory



