On Utilizing Experiment Data
Repository for Performance Analysis
of Parallel Applications

Hong-Linh Truong!, Thomas Fahringer?

L Institute for Software Science,
University of Vienna, Austria
truong@par.univie.ac.at

2 Institute of Computer Science,
University of Innsbruck, Austria
Thomas.Fahringer@uibk.ac.at

WWW.par.univie.ac.at/project/scalea

EURO-PAR 2003, Klagenfurt, August 26th, 2003




Outline
» Motivation

»SCALEA

»Experiment Data Repository
« Experiment-related Data
« Implementation Overview
« ExXperiment-related APIs

» Achievements
« Search and Filter Performance Data
« Multi-Experiment Analysis
« Tools Integration

» Conclusions and Future Work




Motivation

» The need to collect and archive performance data
for
« Multi-experiment analysis

« Performance comparison

»Limitation on supporting code complexity:
« Handle large-scale performance data

« Basic search on performance data

»Lack of capabilities to export, share, and exchange
performance data and tools interoperation




SCALEA (SCO01, Euro-Par02, PYMMP102)
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Experiment Data Repository

» For comparing performance across experiments
with large amounts of data

* Need to archive performance data

« Require a very strong and flexible database system

»Data repository is first step required by mining,
knowledge discovery in performance data

»EXperiment Data Repository:

« Stores information about application, source code,
machine information, and performance data

« Associates performance results with source code and
machine information

« Supports sophisticated analysis and easy integration with
other tools
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Performance Metric Catalog

»\Why performance metric catalog:

« Documentation about metrics provided
« Help tools/users understanding and interpreting performance data

»Performance metric has 4 properties
« unigue name Is a value that distinguishes this metric from all others

« data type describes data type of measurement which describes the value
of the metric.

« measurement unit is the unit of measurement
« semantics (or well-defined meaning)

»All metrics are stored in a catalog in experiment data
repository

Measurermnent Linit Description
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Analysis
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»Powering search and archive with great flexibility and robustness
« Relational database based on PostgreSQL

Single

Experiment
Analysis

» Taking advantages of portability and network capability

« All components written in Java
« Database connection powered by JDBC




Experiment-related Data APIs

»\Well-defined APIs for accessing data in
Experiment Data Repository

» Java implementation

public class PerformanceMetric {
private String nmetricNaneg;
private Cbject netricVal ue;
public String getMetricNanme(){.};

public void setMetricNanme(String netricNanme){..};
public Object getMetricValue(){.};
public void set MetricVal ue(Cbj ect netricValue){.};

public class ProcessingUnit {
private String conputati onal Node;
private int processi D ;
private int t hreadl D ;

lﬁublic Processi ngUnit(String node,int process, int thread) {...}

S




public class ExperinentData {
Dat abaseConnecti on connecti on;

public ProcessingUnit[] getProcessingUnits(Experinent e){...}

publ i c Regi onSummar y|[ ] get Regi onSunmar i es( CodeRegi on cr, Experi ment
e){...}

publ i ¢ Regi onSummary get Regi onSunmar y( CodeRegi on cr, ProcessingUnit
pu, Experinment e) {...}

publi ¢ Regi onSummary get Regi onSummar y( CodeRegi on cr, Experi nment

e, Processi ngunit pu, RegionSunmary parent) {...} public

Regi onSummar y[ | get Chi | dOf Regi onSunmmar y( Regi onSunmary rs){...}

publ i c Regi onSummary get Par ent Of Regi onSummar y( Regi onSunmar y

rs){...}




Example of Using APIs

CodeRegi on cr = new CodeRegi on(“1 ONl ZE MOVE") ;
Experiment e = new Experinent (“9Nx4P, P4”);
Processi nguni t

pu =new ProcessingUnit( gsr402.vcpc.ac.at'', 2,0);

Experi nent Dat a
ed = new Experi nent Dat a( new Dat abaseConnection(...));
Regi onSummary rs = ed. get Regi onSunmary (cr, pu, e);

Per f or manceMetric

overhead =rs.getMetric(''oall ident'");
Perf ormanceMetric

Wt i e =rs.getMetric( wine'');

doubl e over headRati o=
( ( Doubl e) over head. get Metri cVal ue()) . doubl eVal ue()/

(( Doubl e) wti me. get Metri cVal ue()) . doubl eVal ue();




XML Data

»Facilitate information
exchange between tools

» Allow tools interoperation in
a uniform way

»>\With/without source code

» Call-graph, selective metrics
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Search and Filter Capabilities

analysis
» EXIisting problems: =
- difficult to find interesting
events via process time-lines,
zooming, scrolling, call-graph
-search and filter data based
on files are not efficient,
robust and fast

Picture taken from D. Kranzlmueller “s
talk

»Search and filter data based relational database and SQL.:
flexibility and robustness

»We support generic search and filter




Search and Filter Capabilities
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Search and Filter Capabilities
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Search and Filter Capabilities (const.)

»Defining an expression of performance metrics
»Discretizing the expression into quantitative characteristics
»Search based on selected quantitative characteristics

A tvanced Metric Constraint

Expression L2 TCMILZ_TCA
MHame LZCachemissRatio
i ondition LZ2CachemissRatio = 0.7

Ouantitative

Remove RecenreRatio->Average
ReceveRatio->Poor
L2CacheMissHatio-=Good

Update LzC acheMissRatio-=Average
L2CacheMissRatio-=Poor




Multi-Experiment Analysis

»Many ways to specify what you want to analysis
* EXperiments
« Code regions
* Performance metrics
« Statistic methods

»Various analyses

« Performance comparison for different sets of
experiments

« Overhead analysis for multi-experiment

* Performance speedup/improvement at both program and
code region level
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Different Sets of Experiments
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Il mprovement/Speedup, Efficiency
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Tools Integration

http:/www.par.univie.ac.at/project/askalon/
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Case 1: AKSUM
URL: http://www.par.univie.ac.at/project/aksum/

Fahringer and Seragiotto, Jr.

AKSUM employs SCALEA to: * transfer

. _ _ _ application files to
 Instrument files given an arbitrary the repository
code region

e transfer the data
generated by the

Application monitoring to the
files '
I nstrumentl repository
application euse data provided
files

by SCALEA for

Files were property analysis

instrumentedT




Case 2: Performance Prophet

URL.:

http://www.par.univie.ac.at/project/pro ,nswmem e aoptoaton
phet/

Fahringer, Pllana, and Testorl
. .
PP Is a performance modeling and

prediction system
PP utilizes SCALEA to obtain timing

parameters for application.
PP uses performance data in XML format

[All experiments

exported by SCALEA for automatic building done]

of cost functions

Cost functions are used to develop a
hybrid analytical and simulation model of the
application




Conclusions and Future Work

» Conclusions

« Design of experiment data repository for performance
analysis tool

* Demonstration of achievements gaining when employing
experiment data repository

—>Data repository has increasingly supported the automation
of performance analysis and optimization process

»Ongoing work

* Working on simple and efficient way to search on
performance data

« Applying automatic scalable analysis technigues
« Semantic representation of performance data

WWW.par.univie.ac.at/project/scalea




