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Computational Quality of Service
(CQo0YS) Infrastructure

A Uses metadata for describing non-functional
properties and requirements, e.g., quality
Ametricso

A Supports automated performance
Instrumentation and monitoring

A Enables offline performance data analysis
through machine learning, statistics, etc.




Motivation

A Computational Quality of Service (CQoS)

requires support for

T Performance measurement
I Performance databases
I Performance analysis

A Performance analysis can involve running
thousands of experiments varying different
parameters




Project Goals

A Automate performance experiments as much
as possible using a component approach

A Design a uniform interface across platforms,
t ool s, etcé

A Design a portable and extensible tool
Infrastructure to streamline performance
experiments




Performance Experiment Workflow

Application
o Source code

Scalasca, TAU,
gprof, __

Instrumentation
Compilation

. Application Binary

Jumpshot, CUBE,
PerfExplorer,
ParaProf, HPCToolkit,
Visualization “~Scalasca, Vampir, __.

Performance
Database

PerfDMF, RENCL/
SvPablo, Prophesy,
PerfTrack, IPM, ___

Manual, Chill, Orio,
Active Harmony,
LoopProcessor,
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Performance Components

Experiment Setup and Collection

Data Management

Analysis Phase




Experiment Set-up and Collection

A Configure application, tools, and platform
A Select measurement approach
ARun the application and collect data

config
ExpetimentDrlverd config

¥eohMeasUuremehtEnvo

TAUCollectord




Experiment Driver Configuration

canfig
ExperlmentDriverd config
¥eonMeasuremenhtEnyO

Experiment Environment Configuration

Expetiment Envltchment Conflguratlion

Enter the command to execute the program ‘"Idisksrfastl\rhuiipete‘ !
TAUC ollectorO Enter the MFI directory idisks/largel/softimpich2-1.0.7-intelbin® | 7
Entel the number of MFI plocesses |"4" | 7
Entet the humbet of OpshMP threads |1 | ?
oK Cancel
1
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Measurement Env. Configuration

config

¥eohMeasuremehtEnvi
config

ExpetimentDilyerd

|H Execution Environment Configuration x|

Executlon Envltonment Contlguration

TAUCollectoro

Enter hardwate counter hame [PAPIWALLCLOCK] | 9

(] 4 Cahcel




Performance Components

Experiment Setup and Collection

Data Management

Analysis Phase




Data Management

A Prepare performance data for storage

A Store metadata and performance data to
database

DataCollector

FarameterP ortFactory

usePerDB

config
DataManagerDriverd
¥eonMeasurementEnva

FarameterFornFactory

config

FeHDMFImpoHerd




Data Manager Configuration

|H Data Management Environment Configuration

config [ Data Manhagemeht Envitohment Conflguratlon

DataManaderDrlverd

Enter the directory where the data Is located rdisksifastvbuilicar) | 9

Enter the directory to store data "homesibuitprojectsiexperiments) | 9

Enter the name of the appllcatlon |"petsc_driven_cavity" 7
canfig
Enter the name of the expetiment ["mpi_4_1" 7
FerDMFImporero
Enter the name of the ttlal "mpi_4_papi_g1" 7
QK Canhcel
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Database Configuration

Data Loading Configurations

[ Data Loading Conflgurations

Enter the hame of the CQoS data loader "CooSDataloader_fat| | 7

Enter the locatlon of the CQoS data loader ["homesivbuifproject | 9

Enter the FeHDMF contflguratlon name |"driven_cavity" 7

config

DataManagetDrlverd oK Cahcel

config
¥sonMeasurementEnvd

FertDMFDECQ
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Arg

Visualize Data Imported
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Performance Components

Experiment Setup and Collection

Data Management

Analysis Phase




Analysis Phase

A Specify analysis for a given set of trials
A Determine type of analysis to perform

CooShetric

FarameterForF actory

FlotterFart

FarameterPortF actonye i
config

usefFerfDB FertDMFImporterd

AnalysisDrlverad

FarameterPoriFactory

config

FarameterPortFactony FLOPInettlclency1d




Analysis Driver Configuration

ConShetric

FarameterForFactony

FlotterPort

FarameterPaortFactary f
config

useFerDA FertDMFImporterd

AnalyslsDrivera

FarameterForF actony

config

FLOFIneftlclencyin

FarameterFortF actony

- Analysis Environment Configuration

[ Analysls Environment Conflguratlon

Flottera

Enter the name of the results dlrectory ["thomesivbuifprojec] | 9

ok Cahcel

A
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Analysis Configuration

FarameterPorFactory FararmeterF ok actory

config

FLOFInettlclencyi O

|'- Analysis Environment Configuration
Analysle Envitonment Conflguratlon

Enter the analysls scrlpt dlrectory "homesihbuifproject | 9

Enter the analysls scHpt name [ofFLOPInefficiencyl. gy | ¥

(0] 4 Canhcel

A
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Sample Code for Plotting Wall Clock

for exp in experiments: # retrieve experiments
e ée. .
for tr in trials: # retrieive trials
e e e
for event in trial.getEvents(): # retrieve events
wallSum =0

if event =="@PROGRAM_EVENT@"
for p in range(node_count):
wallClock = trial.getIinclusive(p, event,
"PAPI_TOT_CYC")Y@MHZ@ # retrieve event value
wallSum += wallClock
data[node_count] = wallSum / (node_count)

generatePlot(data) # generate plot




Plotter: Wall Clock Time

Figure 1L
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Ccaffeine Script

A Instantiate component

instantiate cqos.perf.AnalysisDriver cqos_perf_AnalysisDriver

A Parameter configuration

parameter cqos_perf AnalysisDriver config resultsdir
"/homes/vbui/projects/experiments/driven_cavity"

A Connect ports

connect cqos_perf AnalysisDriver usePerfDB cqos_perf PerfDMFImporter
DB

A lnvoke driver go

go cqgos_perf AnalysisDriver run




Assembly of All Components




