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Parallel Performance Analysis

Systerms Current challenge

> serve user understandable results with a minimum of
learning overhead

Goal

» for optimization
» detect bottleneck
» detect ‘abnormal’ situations
» impact of each aspect

» prediction

share with you our exploration towards an
effective methodology
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Matrix Multiplication
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Parallel Matrix Multiplication
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Executl on pr Ofl I e | Master (node3)

|Slave 1 {node5)

matrix size = 150x150

|Slave2 {nodeT)

| Slave 3 (noded)

B competation [ idling
_ | Comnmuanica thm

Analysis based on the ‘phases’ of the parallel application

 UP: group phases
> patterns of inefficiency (kappaPi, Kojak, ...)

« DOWN: refine phases
> explain phase execution times
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Lost Cycles
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Overhead Ratio

» Impact of a phase on the speedup: Overhead Ratio
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EPPA tool

| Experimental Parallel Performance Analysis

EFFA
instrumentation C++

Your Parallel

library
Progran

<=1 probe = new EPPAProbe(parameter values)
partitioning code

s < probe.EndOfPhase(nbrOperations, ...)
commnunication
code e

comnputation code

ry
rum program
on a phradlel system

:
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EPFPA

Database

e
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Performance Model

Causal model

To structure the variables
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Communication overhead
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Benefit of application info & intermediate variables
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First-Order Approximation

Paralle] _ #cycles .#operations
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o Utility
— In high-level terms
— simple & understandable
— for estimation
— to start with, refine when necessary
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Experiments

lab Sequential matrix multiplication
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Refinement

: Application '
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Higher-order model
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L ow-level information

Farallel
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Cycles,,,~ level 2 cache misses

¢ Level 2 cache misses
e Level 1 cache misses

Cache misses

0, 26 0, 36 0, 46 0, 56 0, 66 0, 76 0, 86 0, 96
Cycles per operation
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What Is cause?

+ Level 2 cache misses
e L evel 1 cache misses (/ 10)

Cache misses

0, 26 0, 265 0, 27 0,275 0,28 0,285 0,29 0, 295 0,3 0, 305 0,31

Cycles per operation

=> dtatistical analysisto find causal relations
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Causal Models?

Systers > Performance Analysis is about causes:

» Why good/bad performance?

» Reason of long phase times (eg. idling)?

» Performance dependency of environment variables

> Flexibility
» Refine model with extra information
» When information is incomplete, estimate performance with
the statistical expectancy
» Reuse submodels
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Conclusions

» Methodology is non-trivial
» Refinement strategy to tackle complexity

» Causal Models?
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