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What is the Problem?

• Who is using simulator?
• Common problem (Execution Time)
• Increasing Details
• Current research/Techniques



What I am doing to HELP?
• Scope (What I am 

look at?)
– µArch (Itanium 2, 

POWER 4)
– Simulator (sim-

outorder)
– SPEC CPU2000

ruu_init();

for(;;){

ruu_commit();

ruu_writeback();

lsq_refresh();

ruu_issue();

ruu_dispatch();

ruu_fetch();

}



Understanding the Simulators 
Problem

• Problem Isolation
– Gprof & Q-tools

2.323.675.896.266.929.0010.2112.3722.46Total Averages

2.704.645.836.387.548.579.0314.4419.93INT Averages

07.397.256.386.938.488.7112.5419.91lusac

5.215.237.936.325.619.3110.3413.0320.07swim

5.585.9305.729.4510.069.7713.3120.19art

1.822.385.976.116.109.5811.779.6125.74FP Averages

5.4705.675.746.7910.5812.528.1726.58gcc

005.76.135.188.7312.517.730.55perl

07.146.556.456.339.4310.2912.9520.08gzip

ruu_writebacklsq_refreshsim_mainruu_commitmem_accessruu_issueruu_fetchcache_accessruu_dispatchWORKLOAD



Diagnosing the Problem

• Performance Monitoring Counters
– Events Captured

• Branch, Cache
– Stalls (Define)

• Data Cache/FPU (L1D)
• Register Stack Engine (RSE)
• Branch Misprediction (FLUSH)
• Front End (FE)
• Execution Unit (EXE)



Fixing the Problem

• Architecture Mapping
– Define
– Goal (Execution Time)
– µArch Understanding



Recap the Method

Application (Simulator) = Exe1

Application (Simulator) = Exe2

Architecture1

Architecture2

profiling detailing

Exe2 < Exe1 ☺



Simulator Stalls

• What are they?
• Execution Units



Execution Unit Stalls

• INT 37%
• FP 63%

– 43% exe. total stalls



Mapping the Simulator

• Moddi3 & FP exe. 
Stalls

• FP Execution Unit
• Execution Time—

SPEEDUP
• µArch. Differences



Applicability/ Future Work

• Generality
• Validation 
• Portability



Thank You!



Backup



Benchmark Independence

• Define
• Why a concern?
• Determining

– Avg
– Span

• L1D
– Avg

• INT 31.1%
• FP 30.7%

– Span
• INT 1.6%
• FP 2.5%



Cont.

• Branch
– Avg

• INT 6.8%
• FP 5.4%

– Span
• 3%


