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Session Motivation

Why do you need benchmarking and testing for 
Terminal Servers, Citrix XenApp and 

applications (and all those other 
virtualization platforms out there)?

άIƻǿ Ƴŀƴȅ ǳǎŜǊǎ Ŏŀƴ L ƎŜǘ ƻƴ ŀ ōƻȄΚέ

άIƻǿ ǿƛƭƭ Ƴȅ ŀǇǇƭƛŎŀǘƛƻƴǎ ōŜƘŀǾŜΚέ

άIƻǿ Ƴŀƴȅ ǎŜǊǾŜǊǎ Řƻ L ƴŜŜŘΚέ



Five Phases for Testing

ÅPlanning scope and goals of a test

ÅSetting up test environment

ÅPerforming the test

ÅAnalysing the test results

ÅDocumenting everything

ÅThe key to proper testing is reproducability



System Evaluation Criteria

ÅPerformanceςused to evaluate an 
environment's individual areas in terms of speed
ÅLoadςsubjects the environment to the kind of 

access and usage rate expected in routine 
operation
ÅStressςsimulated, mostly benign attacks that 

generate excessive loads in an environment
ÅEnduranceςsubjects an environment to a 

predefined load for some considerable time
ÅScalabilityςdescribes system behavior in relation 

to access times when the number of users is 
increased



Assessment of Test Results

ÅMeasuring time using a stop watch or the 
system timers

ÅComparing the results of the standardized 
load tests with reference environments 
(baseline)

ÅObserving system activities with performance 
counters  and network monitors

ÅEvaluating the test results using statistical 
methods and analysis tools
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An Extended Test Environment
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Challenges 

ÅLocation of script logic ςexecuted either on load 
generators or on target servers
ÅScript timing under changing load conditions
ÅIdentification of application windows and dialog 

boxes ςsometimes with undefined location (Java)
ÅCreation of UI elements in a user session
ÅScreen resolution and color depth
ÅCollecting performance counter data without 

influencing server behavior
ÅLocal load created on load generators
ÅDifferent client IDs for each connection



Client-Side Test Logic
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Server-Side Test Logic I
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Server-Side Test Logic II
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How to Test? 

ÅAvoid modifying the test target as much as you can

ÅIt is almost impossible to create identical behavior in 
the reference and the planned target environment

ÅIt is usually counterproductive if future users are 
asked to participate in internal testing
Åbƻǘ ŜƴƻǳƎƘ άǊŜŀƭ ǳǎŜǊǎέ

ÅNot reproducible

ÅSolution: 
ÅDefine an independent test environment and perform a 

simulation that includes all suitable methods and tools

Åά{ȅƴǘƘŜǘƛŎ ǘŜǎǘǎέ ŎƻƳǇŀǊŜŘ ǘƻ ǊŜŀƭ ŜƴǾƛǊƻƴƳŜƴǘǎ



Do the Math...
ΦΦΦōǳǘ ŘƻƴΨǘ ŎƘŀƴƎŜ ǘƘŜ ǘŜǎǘ ƳŜǘƘƻŘƻƭƻƎȅ

Old HW:  Max. # of real users

Old HW:  Max. # of synth. users
=

New HW:  Max. # of real users

New HW:  Max. # of synth. users

25 real users

250 synthetic users
=

x real users

400 synthetic users



Microsoft Test Tools

ÅResource Kit for Windows Server 2003

ÅConsume.exe: simulates a resource bottleneck

ÅCreatefil.exe: generates files of a predefined size filled with 
blanks

ÅNtimer.exe: measures the time a program runs

ÅTerminal Server Scalability Planning Tools

ÅRobosrv.exe: central control tool 

ÅRobocli.exe: installed on each client platform to control the 
test scripts

ÅTbscript.exe: script interpreter for VBscript

ÅQidle.exe: Identifies idle TS user sessions



Robo Server



Citrix Test Tools

ÅCitrix Server Test Kit (CSTK) ςretired 

ÅCreates consistent and repeatable loads on 
different system configurations

ÅUses scripts that simulate application access 
without requiring user interaction

ÅEdgeSight for Load Testing (formerly TLoad)

ÅCitrix aquired TLoad from thinGenius

ÅRecords user sessions and creates a script

ÅCentral console controls clients that generate load 
based on recorded scripts



EdgeSight for Load Testing



DeNamiK LoadGen

ÅLoadGenDirector 
ÅCentral controlling and monitoring tool

ÅCoordinates load generators

ÅManages user settings

ÅLoadBot
ÅLoad generator, controlled by LoadGen Director

ÅCreates user session

ÅServer
ÅLoad scripts executed through Autostart

ÅUses script and macro tools



DeNamiK LoadGen
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DeNamiK LoadGen



Script and Macro Tools

ÅCMD and VBScript

ÅMacroExpressby Insight Software Solution 

ÅMacro ToolsWorksby PitrinecSoftware 

ÅWinBatchby Wilson WindowWare

ÅWinTaskby TaskWare

ÅAutoIt by Hiddensoft

ÅThere exists a compiler for AutoIt



Mercury and Tevron

ÅHP LoadRunner(formerly Mercury Interactive 
LoadRunner)

ÅIncludes specific extensions for Citrix

ÅRequires modified ICA client 

ÅTevron CitraTest

ÅClient-side test environment, based on image 
comparison algorithms, taking variations in colors 
and character strings into account

ÅScript logic is coded in Microsoft Visual Basic 6



A Different Solution

ÅScapa Technologies StressTest

ÅRequires components on both the terminal server 
and the clients

ÅA thin server component starts and controls the 
execution of test scripts and coordinates this with 
the client interfaces

ÅClient-side test scripts can be based on WinBatch
or WinTask



Homebrew Solution

ÅUsing only built-in or free components... 

ÅRDP ActiveX Control on the client-side

ÅVBScript on the server-side

ÅPerformance counters

ÅSysInternals tools

Å...and a good methodology

ÅLaunching a predefined sequence of apps

ÅControlling timing



Apps? What Apps?

ÅTypical application set

ÅMicrosoft Office 2003/2007

ÅAdobe Acrobat Reader 8

ÅCorel WinZip

ÅNotepad, Paint  and WordPad

Å...

ÅAnd add some data or documents the 
applications can consume for testing



How Results May Look Like

ÅPerformance counter files, timer results and 
resulting  graphics

ÅMost important performance counters for TS

ÅMemory\Available MBytes

ÅTerminal Services\Active Sessions

ÅProcess(_Total)\Working Set

ÅPhysicalDisk(_Total)\Avg. Disk Queue Length

ÅProcessor(_Total)\% Processor Time



Citrix Benchmark Test Result
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Microsoft Benchmark Test Result

8-Way Server, 40 GB RAM


