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IntroductionsIntroductions

•• Who are we?Who are we?
––Enterprise ImplementationEnterprise Implementation

Who are o ?Who are o ?•• Who are you?Who are you?
––New to New to ArcGISArcGIS Server?Server?
––Currently deploying 9.3?Currently deploying 9.3?
––Currently deploying IMS?Currently deploying IMS?
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AudienceAudience

•• TestersTesters
•• DevelopersDevelopers
•• Project ManagerProject Manager
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Level Level 

•• Beginner / IntermediateBeginner / Intermediategg
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Schedule and OverviewSchedule and Overview

•• Performance and Scalability Testing methodologyPerformance and Scalability Testing methodology
Web applications (step by step)Web applications (step by step)––Web applications (step by step)Web applications (step by step)

––ArcGISArcGIS Desktop ApplicationsDesktop Applications
––Exploratory testsExploratory tests

•• Tips and TricksTips and Tricks

Q ti d i dQ ti d i dQuestion and answer period.Question and answer period.

Please complete the session survey!Please complete the session survey!
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Presentation ObjectivesPresentation Objectives

•• Teaching Step by Step testing (a simple web Flex API)Teaching Step by Step testing (a simple web Flex API)g p y p g ( p )g p y p g ( p )
––Recording and creating transactions scripts Recording and creating transactions scripts 
––Creating load testCreating load test

ExecutingExecuting––ExecutingExecuting
––Analyzing ResultsAnalyzing Results

•• Managing testing effortsManaging testing efforts
––Test Plan, skills, level of effortTest Plan, skills, level of effort

B t tiB t ti––Best practicesBest practices
––Common pitfallsCommon pitfalls
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DemoDemo
Example of ArcGIS Server Flex application used for parcel management by local Example of ArcGIS Server Flex application used for parcel management by local 

ttgovernmentgovernment

Flex application with 
dynamic data. Map Zoom/PanMap Zoom/Pany
Application provides 
the search and query 
functions as well as 
Geoprocessing

Q t k P l IDQ t k P l ID

Map Zoom/PanMap Zoom/Pan

Query task: Parcel IDQuery task: Parcel ID

Query task: SchoolQuery task: SchoolQuery task: SchoolQuery task: School

GP task: Buffer ParkGP task: Buffer Park

S h k H i lS h k H i l
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Search task: HospitalSearch task: Hospital



DemoDemo
Define user workflow, transactions and think timeDefine user workflow, transactions and think time,,

•• Define user workflow to be testedDefine user workflow to be tested
•• Define and name GIS transactionsDefine and name GIS transactions

–– Initial page of applicationInitial page of application
–– Zoom map 1Zoom map 1
–– Zoom map 2Zoom map 2
–– Pan map 1Pan map 1
–– Pan map 2Pan map 2
–– Query tax lot with zoom to tax lotQuery tax lot with zoom to tax lot
–– Query school with zoom to schoolQuery school with zoom to school
–– Query hospital with zoom to Query hospital with zoom to 
–– GeoprocessingGeoprocessing

•• Define user think time between transactionsDefine user think time between transactions
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Demo Demo –– Testing tasksTesting tasks

•• Record user workflow based on application user requirementsRecord user workflow based on application user requirements
•• Create single user web test Create single user web test 

––Define transactionsDefine transactions
––Set think time and pacing based on application userSet think time and pacing based on application user––Set think time and pacing based on application user Set think time and pacing based on application user 

requirementsrequirements
––Parameterize transaction inputsParameterize transaction inputs

Verify test script with single userVerify test script with single user––Verify test script with single userVerify test script with single user
•• Create load testCreate load test

––Define user loadDefine user load
––Create machine counters to gather raw data for analysisCreate machine counters to gather raw data for analysis
––Explain variable load test variablesExplain variable load test variables

•• ExecuteExecute
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DemoDemo
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What is measured during a typical web load test What is measured during a typical web load test 
Performance measured at web server tier, not a web browser Performance measured at web server tier, not a web browser –– not a true user not a true user 

ii

Browser

Total Response 
t1 t2

experienceexperience

Web Server

Time (t1-t2) t1 t2

SOMWait Time

SOCUsage Time

Search & 
Retrieval Time

SDE/DBMS
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How to measure true web user performance experience? How to measure true web user performance experience? 
Measure at web browser, e.g. stop watch or programmatically using API eventsMeasure at web browser, e.g. stop watch or programmatically using API events

Browser

Total Response A test is executed at the web 
t1 t2

Web Server

Time (t1-t2) browser.

It measures web browser call’s 
elapsed time (roundtrip between 
browser and data source)

t1 t2

SOMWait Time

SOCUsage Time

Search & 
Retrieval Time

SDE/DBMS
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How to measure true web user performance experience? How to measure true web user performance experience? 
Measure at web browser, e.g. stop watch or programmatically using API eventsMeasure at web browser, e.g. stop watch or programmatically using API events
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How to measure true web user performance experience? How to measure true web user performance experience? 
Measuring map rendering Measuring map rendering at web browser using API events at web browser using API events 

private function onCreationComplete():void

{            

logger.text += getTimer() + ' ms: Application creation completed.\n';

myThematicLayer.addEventListener(Event.COMPLETE, onTilesLoaded)

myMap.addEventListener(PanEvent.PAN_START, onPanStart);

myMap.addEventListener(ZoomEvent.ZOOM_START, onZoomStart);

}

private function onTilesLoaded(event:Event):void

{

if (panStartFlag){

TimeTileComplete = getTimer() - TimeTileStart ;

TimeTileStart = 0 

logger.text += "Tiles took " + TimeTileComplete + " ms to pan.\n";

panStartFlag = false;

}

if ( S l ){if (zoomStartFlag){

TimeTileComplete = getTimer() - TimeTileStart ;

TimeTileStart = 0 

logger.text += "Tiles took " + TimeTileComplete + " ms to Zoom.\n";

zoomStartFlag= false;zoomStartFlag= false;                    

}

}
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How to measure true web user performance experience? How to measure true web user performance experience? 
Measuring clientMeasuring client--side graphics aside graphics at web browser using API events t web browser using API events 

private function doThematicQuery():voidp Q y()

{

myGraphicsLayer.clear();

queryTask.url = textQueryURL.text.toString();

logger.text += getTimer() + " ms: Starting query...\n";

TimeQueryStart = getTimer();

queryTask.execute( query, new AsyncResponder( onResult, onFault ));

myGraphicsLayer.addEventListener(FlexEvent.UPDATE_COMPLETE,graphicsLayerUpdated);

function onResult( featureSet : FeatureSet, token : Object = null ) : void

{

TimeQueryDone = getTimer();

var TimeQueryDiff:uint = getTimer() - TimeQueryStart;

logger.text += getTimer() + " ms: Query took " + TimeQueryDiff + " ms";

logger.text += " [" + myGraphicsLayer.numGraphics + " features].\n";

}
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Resources
http://resources.esri.com/help/9.3/arcgisserver/apis/flex/samples/index.html

• The ESRI Flex and JavaScript APIs are straight forward to test
• Flex and JavaScript APIs utilize the REST API to access GIS data
• Understanding the REST API Interface will provide insight in how 

to approach testingto approach testing
– Map Service
– Geocode Service 
– GP ServiceGP Service
– Geometry Service
– Image Service 

Good resource to practice test scripting 



Managing testing effortsManaging testing efforts
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Performance Testing ObjectivesPerformance Testing Objectives

•• Benchmarking to demonstrate performance Benchmarking to demonstrate performance g pg p
improvementsimprovements

•• Part of formal acceptance testingPart of formal acceptance testing
•• Capacity planning (server sizing)Capacity planning (server sizing)
•• Validating system architecture designValidating system architecture design
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Performance Testing BenefitsPerformance Testing Benefits

•• Less costly to fix the problems at the earlier Less costly to fix the problems at the earlier y py p
development stagedevelopment stage

•• Proactive resolution of issues before they impact on Proactive resolution of issues before they impact on 
ddend usersend users

•• Identify bottlenecks and/or underutilized resources for Identify bottlenecks and/or underutilized resources for 
redeploymentredeploymentredeploymentredeployment
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Performance Testing MethodologyPerformance Testing Methodology

•• Ensure application functional testing is completeEnsure application functional testing is completepp g ppp g p

•• Tune your system prior to testingTune your system prior to testing

•• Develop test planDevelop test plan

•• Create test scriptsCreate test scripts

•• Analyze resultsAnalyze results
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Performance Testing Methodology Performance Testing Methodology –– Tuning Tuning 
Analyze  performance of each requestAnalyze  performance of each request
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Performance Testing Methodology Performance Testing Methodology –– Tuning exampleTuning example
Optimize Optimize mxdmxd with new with new ArcMapArcMap 9.3.1 Analyze Tool9.3.1 Analyze Tool
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Performance Testing Methodology Performance Testing Methodology –– Tuning exampleTuning example
Optimize Optimize mxdmxd with with mxdperfstatmxdperfstatpp pp
http://arcscripts.esri.com/scripts.asp?eLang=&eProd=&perPage=10&eQuery=mxdperfstathttp://arcscripts.esri.com/scripts.asp?eLang=&eProd=&perPage=10&eQuery=mxdperfstat

Item At Scale Layer Name
Refresh Time 

(sec)
Recommendations Features Vertices Labeling

Geography 
Phase (sec)

Graphics 
Phase (sec)

Cursor 
Phase (sec)

DBMS 
CPU

DBMS 
LIO

41 1 000TaxlotDenseLabel 1 93

Simplify labeling, symbology: 
GraphicsPhase=1.42; simplify geometry 
and/or set label scale; convert polygon to 
polyline: vertices fetched=200001; simplify 
geometry and/or set label scale: vertices 
fetched=200001; 1 200 001 TRUE 0 45 1 42 1 04 0 02 26641 1,000TaxlotDenseLabel 1.93 fetched=200001; 1 200,001 TRUE 0.45 1.42 1.04 0.02 266

42 1,000TaxlotDenseNoLabel 0.53
simplify geometry: vertices 
fetched=200001; 1 200,001 FALSE 0.45 0.02 0.9 0.02 140
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Performance Testing Methodology Performance Testing Methodology –– Tuning exampleTuning example
Optimize Optimize ArcMapArcMap document and configure correct number of document and configure correct number of ArcGISArcGIS Server instancesServer instances

io
ns

/H
r)

65800

ut
 (T

ra
ns

ac
ti Corrected

(Unloaded TT:  0.34 sec)
(2.1 Instances/core)

2520Th
ro

ug
hp

u

Uncorrected
(Unloaded TT:  11.97 sec)
(1.6 Instances/core)

13 17

Number of Instances



When?When?

•• Start performance testing early in the development Start performance testing early in the development p g y pp g y p
cyclecycle

––Unit  testUnit  test

UC2008 International Distributor TrackUC2008 International Distributor Track 2525



Test PlanTest Plan

• Understand the effort required to develop and ensure q p
testing is valid:

–Domain experts
Hardware–Hardware

–Time
–Skills

• Document user workflows
• Document configuration

2626



Selecting Web Load Test ToolSelecting Web Load Test Tool

Test Tools Open 
Source

Pros Cons

LoadRunner No •Industry Leader
•Automatic negative correlations identified 

ith i l l t

•High Cost
•Test Development in in C programming 
lwith service level agreements

•Http Web Testing
•Click and Script
•Very good tools for testing SOA
• Test results stored in database
•Thick Client Testing
•Can be used for bottleneck analysis

language
•Test metrics difficult to manage and correlate
•Poor user community with few available 
examples

Can be used for bottleneck analysis

Silk Performer
No •Good solution for testing Citrix

•Wizard driven interface guides the user
•Can be used for bottleneck analysis

•Moderate to High Cost
•Test metrics are poor
•Test Development uses proprietary language
•Test metrics difficult to manage and correlate
•Poor user community with few available•Poor user community with few available 
examples

Visual Studio Test Team No •Low to moderate cost
E ll t T t M t i ti

•No built in support for AMF
N Thi k Cli t ti•Excellent Test Metric reporting

•Test Scripting in C# or VB .NET
•Unit and Web Testing available
•Blog support with good examples
•Very good for bottleneck analysis

•No Thick Client options
•Moderate user community

JMeter Yes •Free
•Tool 

•Provides only response times
•Poor User community with few available 
examples
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ExecuteExecute

•• Ensure Ensure 
––Only target applications are runningOnly target applications are running
––Application data is in the same state for every testApplication data is in the same state for every test

Good configuration management is critical to gettingGood configuration management is critical to getting––Good configuration management is critical to getting Good configuration management is critical to getting 
consistent load test resultsconsistent load test results
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Analyze ResultsAnalyze Results
Expected Response Time CurveExpected Response Time Curve

Not TunedNot Tuned

TunedTuned

Concurrent UsersConcurrent Users

UC2008 International Distributor TrackUC2008 International Distributor Track 2929



Analyze ResultsAnalyze Results
ValidationValidation

•• Compare and correlate key measurementsCompare and correlate key measurementsp yp y
––Response Time (increasing, higher than initially profiled for Response Time (increasing, higher than initially profiled for 

single user)single user)
––ThroughputThroughput––ThroughputThroughput
––CPU on all tiersCPU on all tiers
––Network on all tiersNetwork on all tiers
––Disk on all tiersDisk on all tiers
––Passed testsPassed tests
––Failed test Failed test 
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Analyze ResultsAnalyze Results
ValidationValidation

• Lack of errors does not validate a test
–Requests may succeed but return zero size image
––Spot check request response content sizeSpot check request response content size
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Analyze ResultsAnalyze Results
Reporting and AnalysisReporting and Analysis

•• Exclude failure range, e.g. failure rate > 5% from the Exclude failure range, e.g. failure rate > 5% from the g , g %g , g %
analysisanalysis

•• Exclude excessive resource utilization rangeExclude excessive resource utilization range
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Analyze ResultsAnalyze Results
Validation ExampleValidation Example

Unexpected curve shape:Unexpected curve shape:
Response time should be increasing.Response time should be increasing.

Likel root ca seLikel root ca seLikely root cause: Likely root cause: 
failed or 0 size image requests.failed or 0 size image requests.
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Analyze ResultsAnalyze Results
Expected results exampleExpected results example

Response Time increaseResponse Time increase

Max CPUMax CPU
utilizationutilization

Response Time increase Response Time increase 
correlates with:correlates with:

••User loadUser load
••CPU utilizationCPU utilization

3434



Analyze ResultsAnalyze Results
Failing test caseFailing test case

Root cause:Root cause:Root cause:Root cause:
System memory bottleneck at System memory bottleneck at 

Web Server processWeb Server processSymptom:Symptom:
System memory is decreasingSystem memory is decreasing
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Analyze ResultsAnalyze Results
Failing test caseFailing test case

Unexpected bottleneck in Unexpected bottleneck in 
cache application :cache application :

100% CPU utilization .100% CPU utilization .
How to determined root cause?How to determined root cause?

3636



Analyze ResultsAnalyze Results
Determining system capacityDetermining system capacityg y p yg y p y

•• Maximum number of concurrent users  corresponding Maximum number of concurrent users  corresponding p gp g
to:to:

––Maximum acceptable response timeMaximum acceptable response time
First failure or 5%First failure or 5%––First failure or 5%First failure or 5%

–– resource utilization greater than 85%, for example CPUresource utilization greater than 85%, for example CPU

•• Different projects define acceptance criteria Different projects define acceptance criteria 
(performance level of service), e.g.(performance level of service), e.g.

––95% of requests under 3 sec95% of requests under 3 sec––95% of requests under 3 sec95% of requests under 3 sec
––Max request under 10 secMax request under 10 sec

4/1/20094/1/2009



Common pitfallsCommon pitfalls

• Application stack is not properly configured and tunedpp p p y g
• Single error in a test can lead to a cascade of failing 

requests
•• Test client machine is bottleneckTest client machine is bottleneck

––CPUCPU
––MemoryMemoryMemoryMemory
––Networks (cache test in particular)Networks (cache test in particular)
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Common pitfalls Common pitfalls –– configuration problem test caseconfiguration problem test case

High CPU utilization (187%)High CPU utilization (187%)
of Web server  due toof Web server  due to
authentication process authentication process 
(lsass.exe)(lsass.exe)

UC2008 International Distributor TrackUC2008 International Distributor Track 3939



Demo Demo –– Analyzing Test Case ResultsAnalyzing Test Case Results
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ESRI Flex, JavaScript, and REST Resources 

• Flex API
– http://resources.esri.com/help/9.3/arcgisserver/apis/flex/samples/index

.html
• JavaScript API

– http://resources.esri.com/help/9.3/arcgisserver/apis/javascript/arcgis/h
elp/jssamples_start.htm

• REST API
– http://resources.esri.com/help/9.3/arcgisserver/apis/REST/index.html



ReferencesReferences

•• FiddlerFiddler
–– http://www.fiddlertool.com/fiddler/version.asphttp://www.fiddlertool.com/fiddler/version.asp

•• Visual Studio 2008 Professional Edition (90Visual Studio 2008 Professional Edition (90--day Trial)day Trial)
–– http://www.microsoft.com/downloads/details.aspx?familyid=83C3A1EChttp://www.microsoft.com/downloads/details.aspx?familyid=83C3A1EC--ED72ED72--4A794A79--89618961--

25635DB0192B&displaylang=en25635DB0192B&displaylang=en

•• MSDN MSDN 
–– Chapter 17 Chapter 17 –– LoadLoad--Testing Web ApplicationsTesting Web Applications

•• http://msdn.microsoft.com/enhttp://msdn.microsoft.com/en--us/library/bb924372.aspxus/library/bb924372.aspx
–– Creating a Web TestCreating a Web Test

•• http://msdn.microsoft.com/enhttp://msdn.microsoft.com/en--us/library/ms182538.aspxus/library/ms182538.aspx

•• BLOGSBLOGS
–– Bill Barnett's blogBill Barnett's blog

•• http://blogs.msdn.com/billbar/pages/loadhttp://blogs.msdn.com/billbar/pages/load--testtest--apiapi--enhancementsenhancements--inin--vstsvsts--20082008--sp1sp1--beta.aspxbeta.aspx
–– Ed Ed Glas'sGlas's blog on VSTS load testingblog on VSTS load testing

•• http://blogs.msdn.com/edglas/archive/2006/02/06/525614.aspxhttp://blogs.msdn.com/edglas/archive/2006/02/06/525614.aspx
–– Sean Lumley's Blog Sean Lumley's Blog 
–– http://blogs.msdn.com/slumley/archive/2008/12/22/modifyinghttp://blogs.msdn.com/slumley/archive/2008/12/22/modifying--requestrequest--propertiesproperties--withwith--aa--

webweb--testtest--plugin.aspxplugin.aspx
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Performance Testing ArcMap and ArcEngine Applications

• Several tools can be used to automate thickSeveral tools can be used to automate thick 
client workflows
–HP LoadRunnerHP LoadRunner
–Borland’s Silk Perfomer
–NRG’s AppLoaderNRG s AppLoader



Capturing Transactions in ArcMap Using Events

Better choices are text indicators that eventually have a definitive 
ending (such as text stating “complete”, or no text at all)



Capturing Transactions in ArcMap Using Events
Measuring pan and zoom transactions

• WaitBitmapAppear:
– lower left status text continuously update when drawing occurs, and 

will become blank when ended  
– Testing software waits until the bitmap is matched before proceeding. 
– Specify a search area when capturing the bitmap. 
– Keep a search area small
– Animated icons or other moving status indicators are particularly 

difficult to implement (typical example is the spinning globe in 
ArcMap) 

– Better choices are text indicators that eventually have a definitive 
ending (such as text stating “complete” or no text at all)ending (such as text stating complete , or no text at all)



Capturing Transactions in ArcMap Using Events
Measuring pan and zoom transactions (Apploader tool example)



Capturing Transactions in ArcMap Using Events
Measure opening ArcMap document (Apploader tool example)

• Wait for Window



Capturing Transactions in ArcMap Using Events
Open Open ArcMapArcMap, Zoom, Close , Zoom, Close ArcMapArcMap

1.1. Comment : Open ArcMapComment : Open ArcMap
22 Launching ArcMap via specified MXDLaunching ArcMap via specified MXD2.2. Launching ArcMap via specified MXDLaunching ArcMap via specified MXD
3.3. Waiting for the ArcMap window to appearWaiting for the ArcMap window to appear
4.4. Waiting for captured bitmap to appear. This bitmap Waiting for captured bitmap to appear. This bitmap 

is a blank status area indicating all drawing has is a blank status area indicating all drawing has 
completed.completed.

5.5. Comment: ZoomComment: Zoom
6.6. Move the mouse to the map scale fieldMove the mouse to the map scale field
7.7. Click the map scale fieldClick the map scale field
8.8. Type the scale we wish to zoom toType the scale we wish to zoom to
9.9. Hit enter, initiating the map zoomHit enter, initiating the map zoom9.9. Hit enter, initiating the map zoomHit enter, initiating the map zoom
10.10.Comment: Start Zoom TransactionComment: Start Zoom Transaction
11.11.Changing the Event Interval to 50ms for better Changing the Event Interval to 50ms for better 

transaction capturingtransaction capturing
12.12.Begin the transactionBegin the transaction
1313 W it f bit t Thi bit i thW it f bit t Thi bit i th13.13.Wait for bitmap to appear. This bitmap is the grey Wait for bitmap to appear. This bitmap is the grey 

status area at the lower left of the screen. It will status area at the lower left of the screen. It will 
become blank when the map has finished drawingbecome blank when the map has finished drawing

14.14.End the transactionEnd the transaction
15.15.Changing the Event Interval back to its default Changing the Event Interval back to its default 

100010001000ms1000ms
16.16.Comment: Close ArcMapComment: Close ArcMap
17.17.Closing ArcMap via shortcutClosing ArcMap via shortcut
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Exploratory testsExploratory tests
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Using synthetic data for exploratory tests Using synthetic data for exploratory tests 

•• BenefitsBenefits
––Controlled densityControlled density
––Easy to scriptEasy to script
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Generating synthetic dataGenerating synthetic data
RandomEditsRandomEdits --a custom a custom gpgp tool available for downloadtool available for download
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Using synthetic data for exploratory testsUsing synthetic data for exploratory tests
Helps analyzing generic performance factors, e.g. Fetch time vs. # featuresHelps analyzing generic performance factors, e.g. Fetch time vs. # features
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SummarySummary

•• Today we covered:Today we covered:yy
•• Performance and Scalability Testing methodologyPerformance and Scalability Testing methodology

––Web applications (step by step)Web applications (step by step)
––ArcGISArcGIS Desktop ApplicationsDesktop Applications
––Exploratory testsExploratory tests

•• Tips and TricksTips and TricksTips and TricksTips and Tricks

Still have questions?Still have questions?
5353



Additional ResourcesAdditional Resources
Questions, answers and information…Questions, answers and information…

•• Tech Talk Tech Talk •• ESRI Resource ESRI Resource 
–– Outside this room right now!Outside this room right now!

•• Other sessionsOther sessions
A GISA GIS S P f dS P f d

CentersCenters
–– PPTs, code and videoPPTs, code and video

resources.esri.comresources.esri.com
–– ArcGISArcGIS Server Performance and Server Performance and 

Scalability Scalability –– Performance FactorsPerformance Factors

•• Social NetworkingSocial Networkingwww.twitter.com/www.twitter.com/
ESRIDevSummitESRIDevSummit

tinyurl.com/tinyurl.com/
ESRIDevSummitFBESRIDevSummitFB
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Questions?Questions?

Frank Pizzi, fpizzi@esri.com
Andrew Sakowicz, asakowicz@esri.com

ESRI Professional Services requests: 
John Graham, jgraham@esri.com

Chad Helm, chelm@esri.com
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Demo Related and Supplemental SlidesDemo Related and Supplemental Slides
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Using Visual Studio for web testingUsing Visual Studio for web testing

•• Creating web test scriptCreating web test scriptg pg p
1.1. VS RecorderVS Recorder

•• might not detect all parameters for ADFmight not detect all parameters for ADF
•• must validate with Fiddler or other toolsmust validate with Fiddler or other tools•• must validate with Fiddler or other toolsmust validate with Fiddler or other tools
•• may have to edit registry entriesmay have to edit registry entries

–– http://msdn.microsoft.com/enhttp://msdn.microsoft.com/en--us/library/cc678655.aspxus/library/cc678655.aspx

22 Fiddler and export to VS Web testFiddler and export to VS Web test2.2. Fiddler and export to VS Web testFiddler and export to VS Web test
•• Deselect appropriate plugDeselect appropriate plug--inin

3.3. Automated solutions (especially useful for ADF testing), e.g. Automated solutions (especially useful for ADF testing), e.g. 
Fiddler custom plugFiddler custom plug--ininFiddler custom plugFiddler custom plug--in in 

•• Declarative vs. Code web testDeclarative vs. Code web test
–– Looping and if logic can be implemented only in coded web Looping and if logic can be implemented only in coded web 

testtest
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Scripting Stateless vs. Scripting Stateless vs. StatefulStateful applicationsapplications

•• ExamplesExamplespp
––Stateless:JavaScriptStateless:JavaScript, Flex, , Flex, SilverLightSilverLight APIAPI
––StatefulStateful: .NET and Java ADF: .NET and Java ADF

St t tSt t t•• State managementState management
––StatefulStateful

•• Stores sessions in a web server process (Stores sessions in a web server process (InProcInProc))
•• Often web server memory boundOften web server memory bound

––StatelessStateless
•• Manages state in a browserManages state in a browsergg

•• Challenges of testingChallenges of testing
––StatefulStateful application more difficult to testapplication more difficult to test
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Scripting applications Scripting applications -- ChallengesChallenges

•• StatefulStateful applicationapplicationpppp
––Test scripts must manage the stateTest scripts must manage the state
––Most requests contain session based or dynamic GUIDMost requests contain session based or dynamic GUID

•• Map ImagesMap Images•• Map ImagesMap Images
•• Scale barScale bar
•• North ArrowNorth Arrow
•• Search taskSearch task•• Search taskSearch task

•• Parameterize requestParameterize request
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Creating Transaction Scripts Creating Transaction Scripts –– manual approachmanual approach

•• Most load testing tools include a an HTTP debugging Most load testing tools include a an HTTP debugging g gg gg gg g
proxy to model user workflows. The output from the proxy to model user workflows. The output from the 
HTTP Debugging proxy is raw text or another format HTTP Debugging proxy is raw text or another format 
that represents the Web Client requeststhat represents the Web Client requeststhat represents the Web Client requests. that represents the Web Client requests. 

•• When recording user workflows, use transaction When recording user workflows, use transaction 
markers between the transactions. For Example, initial markers between the transactions. For Example, initial 
page load, zoom, and pan are transactionspage load, zoom, and pan are transactions

•• The transaction marker is also the correct place to The transaction marker is also the correct place to 
insert think time as a user would naturally pause after ainsert think time as a user would naturally pause after ainsert think time as a user would naturally pause after a insert think time as a user would naturally pause after a 
transaction transaction 

11/16/200711/16/2007



Creating Transaction Scripts Creating Transaction Scripts -- manual approachmanual approach

11/16/200711/16/2007



Creating Transaction Scripts Creating Transaction Scripts –– manual approachmanual approach

•• Using the transaction markers we will define GIS Using the transaction markers we will define GIS gg
transactions.transactions.

•• The content returned from the initial page request will The content returned from the initial page request will 
t i d i i th t t b t dt i d i i th t t b t dcontain dynamic images that must be captured, contain dynamic images that must be captured, 

formatted properly, and sent back to the server in the formatted properly, and sent back to the server in the 
form of an HTTP GET. form of an HTTP GET. 

•• All references to HTTP GET with All references to HTTP GET with 
ESRI.ArcGIS.Web.MimeImage.ashxESRI.ArcGIS.Web.MimeImage.ashx must be altered to must be altered to 
reflect the new sessionreflect the new sessionreflect the new sessionreflect the new session

•• Transaction markers must be removedTransaction markers must be removed

11/16/200711/16/2007



Creating Transaction Scripts Creating Transaction Scripts –– Fiddler manualFiddler manual

•• Using Fiddler, an HTTP Debugging proxy, record the desired Using Fiddler, an HTTP Debugging proxy, record the desired 
Web client workflowWeb client workflow

•• Be sure to include the transaction markers in your workflow.Be sure to include the transaction markers in your workflow.yy
•• When you have completed recording the defined workflow, When you have completed recording the defined workflow, 

select all (Ctrlselect all (Ctrl--A) and go to FileA) and go to File-->Save>Save-->Session(s)>Session(s)-->as Visual >as Visual 
Studio Web Test and save the raw HTTP traffic to Studio Web Test and save the raw HTTP traffic to 
fiddler.webtest. You will be prompted to select VS2008 plugins fiddler.webtest. You will be prompted to select VS2008 plugins 
on export. Please select the following optionson export. Please select the following options--

11/16/200711/16/2007



Creating Transaction Scripts Creating Transaction Scripts –– VS Web TestVS Web Test

•• Declarative Declarative 
webtestwebtest

11/16/200711/16/2007



Creating Transaction Scripts Creating Transaction Scripts –– VS Web Test manualVS Web Test manual

•• Group requests into transactionsGroup requests into transactionsp qp q

•• Define extraction rules for each web request that Define extraction rules for each web request that 
returns dynamic imagesreturns dynamic imagesreturns dynamic images. returns dynamic images. 

––Extraction rules define search patterns used to parse web Extraction rules define search patterns used to parse web 
requests, and the results of the search are held in a variable requests, and the results of the search are held in a variable 
defined in extraction ruledefined in extraction ruledefined in extraction rule. defined in extraction rule. 
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extraction rules for ADF testingextraction rules for ADF testing

Parameters Value Notes

Context Parameter 
Name

t0-i0 This item represents a variable that 
will be set when the extraction rule is 
executed on the response of an 
HTTP request. I recommend 
following the convention to the leftfollowing the convention to the left. 
T0 represents transaction0 and i0 
represent image0. If there is more 
than one request coming back in the 
response of the server or the define 
transaction has multiple dynamic 
i th C t t P timages the Context Parameter name 
will simply be advanced. For 
Example, t0-i2.

Regular Expression ImgID=((([0-9a-fA-F]){8}-([0-9a-fA-F]){4}-([0-9a-fA-
F]){4}-([0-9a-fA-F]){4}-([0-9a-fA-F]){12})|([0-
9 fA F]){32})

Dynamic images will have this 
signature, and the regular expression 
will find multiple images if they are9a-fA-F]){32}) will find multiple images if they are 
present in the HTTP response from 
the server

Ignore Case False

Required True

Index 0 The regular expression will return an 
array of item that matches the search 
criteria This number represents the
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•• NowNow, we have defined all of the extraction rules for , we have defined all of the extraction rules for 
th fi t t tith fi t t tithe first transaction. the first transaction. 

•• Next, we must find the static Next, we must find the static requests from the initial requests from the initial 
HTTP Debugging proxy HTTP Debugging proxy and modify them to be and modify them to be 
d id idynamic. dynamic. 

•• Below is an example of a static request for a mime Below is an example of a static request for a mime 
image that must be modified.image that must be modified.

ff•• We will delete all of the query string parameters, but We will delete all of the query string parameters, but 
we must leave the headers alone. we must leave the headers alone. 
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extraction rules for ADF testingextraction rules for ADF testinggg

•• Now, we will use the variable defined by the Context Now, we will use the variable defined by the Context , y, y
Parameter Name in the extraction rulesParameter Name in the extraction rules

•• As you can see, we added the {{t0As you can see, we added the {{t0--i0}} to the correct i0}} to the correct 
t t Thi difi ti t th t illt t Thi difi ti t th t illrequest parameter. This modification to the request will request parameter. This modification to the request will 

dereference the variable that has been set when the dereference the variable that has been set when the 
extraction rule is executed. extraction rule is executed. 

M d li W b Cli tM d li W b Cli tModeling Web ClientsModeling Web Clients
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Running a Load Test with System MonitoringRunning a Load Test with System Monitoring

While the load test is running, various system components should While the load test is running, various system components should g, y pg, y p
be monitored including the CPUs, disk subsystem, memory, and be monitored including the CPUs, disk subsystem, memory, and 
network.  System monitoring applies to all the systems that play a network.  System monitoring applies to all the systems that play a 
part in the test configuration, including the database server. At a part in the test configuration, including the database server. At a 
minimum, the following core components should be monitored minimum, the following core components should be monitored 
during the tests: during the tests: 

•• CPU UtilizationCPU Utilization
•• MemoryMemory
•• Disk UtilizationDisk Utilization
•• Network UtilizationNetwork Utilization

7474



Creating load test Creating load test –– Visual StudioVisual Studio

4/1/20094/1/2009



Creating load test Creating load test –– Visual StudioVisual Studio

4/1/20094/1/2009



Executing load test Executing load test –– Visual StudioVisual Studio

4/1/20094/1/2009



GlossaryGlossary

•• TransactionsTransactions -- A transaction is defined as a Web page request A transaction is defined as a Web page request 
that results in a Web browser output display that results in a Web browser output display 
R TiR Ti•• Response Time Response Time -- Response time is the accumulation of time Response time is the accumulation of time 
associated with processing requests (service time) and waiting associated with processing requests (service time) and waiting 
for service (queue time). for service (queue time). 

•• Queue TimeQueue Time -- Queue time is the amount of time spent waiting Queue time is the amount of time spent waiting 
to receive serviceto receive service

•• Service TimeService Time -- Service time is the time required by a device (orService time is the time required by a device (orService TimeService Time Service time is the time required by a device (or Service time is the time required by a device (or 
server) to service a requestserver) to service a request

•• ThroughputThroughput -- Throughput is the rate at which some amount of Throughput is the rate at which some amount of 
work is being performedwork is being performedwork is being performedwork is being performed

•• UtilizationUtilization -- Utilization measures the fraction of time a device is Utilization measures the fraction of time a device is 
busy servicing a request and is usually reported as a percentagebusy servicing a request and is usually reported as a percentage
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•• ScalabilityScalability -- Scalability is the ability of a computer system to Scalability is the ability of a computer system to 
adapt to an increasing load demand while providing minimal adapt to an increasing load demand while providing minimal 

f d d tif d d tiperformance degradationperformance degradation
•• PerformancePerformance -- Performance is related to response time and is Performance is related to response time and is 

based on a user's observation of how well a system is based on a user's observation of how well a system is 
performing a given task.performing a given task.

•• Performance Testing Performance Testing –– Used to determine how fast some Used to determine how fast some 
aspect of a system performs under a particular workloadaspect of a system performs under a particular workloadp y p pp y p p

•• Stress Testing Stress Testing -- Stress testing is a form of testing that is used Stress testing is a form of testing that is used 
to determine the stability of a given system or entityto determine the stability of a given system or entity
L d T tiL d T ti L d t ti i th f tti d dL d t ti i th f tti d d•• Load Testing Load Testing -- Load testing is the process of putting demand Load testing is the process of putting demand 
on a system or device and measuring its responseon a system or device and measuring its response
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