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What is Web 2.0? *

*! ōǳȊȊǿƻǊŘ ŎƻƛƴŜŘ ōȅ ¢ƛƳ hΩwŜƛƭƭȅ ƛƴ нллп Υύ
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JSON

Client-sidecomplexity

Å Difficulties of 
scripting for 
Web 2.0

Å Client-side
performance

SOA & Web Services

Å Testing SOA

Å External 
consumers

Flash



SOA at Amazon.com

ά9ǾŜǊȅ !ƳŀȊƻƴ ǿŜō ǇŀƎŜ Ŏŀƭƭǎ ƻƴ ŀǘ ƭŜŀǎǘ мрл ǿŜō ǎŜǊǾƛŎŜǎέ 
- Werner Vogels, CTO at Amazon.com.
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Testing SOA

ÅBottom-up approach (test individual services before testing 
whole system)
ï Suits applications which use new web services

ÅTop-down approach
ï Suits applications which use existing web services

ï It 5ƛŀƎƴƻǎǘƛŎǎ άƻǳǘōƻǳƴŘ Ŏŀƭƭǎέ ǾƛŜǿ ƛǎ ƎƻƻŘ ǘƻ ǎŜŜ ǿƘŜǊŜ ǘƛƳŜ ƛǎ 
being spent

ÅStubbing
ï External web services (most do not offer an appropriately sized test 

environment)

ï Web services which have not been delivered yet

ï Expensive services e.g. Internet Banking project that stubs out service 
which interacts with the mainframe.
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Queue Theory

ÅArrival rate = 50 requests/second

ÅService time = 1 second

ÅThreads = 100

ÅThroughput = 50 requests/second (with ~50 idle threads)

ÅMax throughput = 100 requests/second

ÅEnd-user response time = 1 second + network time
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ά9ǾŜǊȅǘƘƛƴƎ ƭƻƻƪǎ ŦƛƴŜΦ ²Ŝ ŎƻǳƭŘ ƘŀƴŘƭŜ 
ŀƭƳƻǎǘ ŘƻǳōƭŜ ǘƘŜ ǘǊŀŦŦƛŎ ƛŦ ǿŜ ƴŜŜŘŜŘ ǘƻέ



Interface timeouts

ÅArrival rate = 50 requests/second

ÅService time = 20seconds

ÅThreads = 100

ÅThroughput = 5 requests/second (0 idle threads)

ÅMax throughput = 5 requests/second

ÅEnd-user response time = see graph
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20 second 
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In less than 2 minutes, there are 
10,000 pending requests, and all 
ƴŜǿ ǊŜǉǳŜǎǘǎ ǿƛƭƭ ƎŜǘ ŀ άƴƻ 
ǊŜǎǇƻƴǎŜ ŦǊƻƳ ǎŜǊǾŜǊέ ƳŜǎǎŀƎŜ ŘǳŜ 
to browser timeout. 
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5ƻƴΩǘ ƎŜǘ ƳŀǎƘŜŘ ōȅ Mashups

ÅWeb usage patterns
ï Web 1.0 ςthe Slashdot Effect (sudden massive increase in visitors)

ï Web 2.0 ςbadly behaved web service consumers (automated 
requests)

ÅExample: popular Australian e-commerce site. High website 
usage could cause outage/slowdown for call centre 
application (due to shared CRM server). 

ÅLimit potential impact of web service consumers
ï De-couple public web services from the rest of website, and from 

other applications (system architecture)

ï Define upper limit through runtime policy enforcement (e.g. by using 
ǘƘŜ άǎŜǊǾƛŎŜ ǇǊƻǘŜŎǘƛƻƴέ ŦŜŀǘǳǊŜ ƻŦ It {h! tƻƭƛŎȅ 9ƴŦƻǊŎŜǊύ
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Testing SOA (summary)

ÅTop-down vs Bottom-up

ÅStubbing

ÅTest web service failure cases under load

ÅLimit the impact of web service consumers

Performance Testing Web 2.0



End-user response time components

¦ǎŜǊΩǎ t/

ÅNo control 
over 
end-ǳǎŜǊΩǎ t/
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The Network

ÅGood control over  how
much guaranteed 
bandwidthto Internet

ÅSome control over latency 
(by using a CDN or through 
geographical POP)

ÅNo control over end-ǳǎŜǊΩǎ 
connection speed

The Server

ÅHigh degree 
of control 
over code, 
capacity and 
configuration



Optimising page load time (YSlow)

Firefox add-on developed by Yahoo!

ÅTime taken to load the web page

ÅComponent sizes and load times (similar to Web Page 
Breakdown in LoadRunner Analysis)
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ÅBeware of small sample sizes.
Response times can vary 
greatly betweenpageloads.



YSlowŎƻƴǘƛƴǳŜŘΧ

ÅGives a performance grade (A ςF), and tips to help minimise 
download time, and the effect of network latency
ï E.g. Gzipenabled, minify JavaScript, Expires headers for static content

ÅaŀƪŜ ǎǳǊŜ ǘƘŀǘ ȅƻǳ ǳƴŘŜǊǎǘŀƴŘ ¸ŀƘƻƻΗΩǎ .Ŝǎǘ tǊŀŎǘƛŎŜǎΣ ǎƻ ȅƻǳ 
know when they are relevant for the website you are testing.
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Client-side performance

ÅWas not a problem previously, as client-side time is trivially 
small for traditional web applications.
ï Client-side processing time can now exceed server + network time by 

a factor of 5 for some applications. 

ï But most of the time, it is still trivially small

ÅClient-side performance is separate from performance under 
load, and may be tackled separately.
ï Web 1.0 ςopening a PDF. Download time small compared to Acrobat 

start time.

ï Web 2.0 ςJavaScript, XSLT, CSS, rendering, DOM modifications

ÅA protocol-level load testing tool measures server + network 
time, not client time.
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JavaScript profiling with FireBug

Firefox add-on used by web developers (front-end engineers).

ÅProfiler component shows where time is being spent in client-
side JavaScript code.

ÅVenkmanis an alternative for Firefox. No good profilers for IE.
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Client-side Memory Use

Å It is possible to write JavaScript code that will use a lot of 
memory 
ï Think of people on low-end machines, and people running other 

programs.

Å It ispossible to write JavaScript code that will leak memory
ï This is usually browser-specific, as they 

have implemented their own JavaScript 
interpreters.

ï A Microsoft development team released 
a memory leak detector pluginfor IE 7

ÅCheck for client-side memory use 
and growth over time using 
Windows  Task Manager, or Perfmon.
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Performance testing with QuickTest Pro

Å Integrating with LoadRunner
ï Can define steps for StartTransaction/EndTransactionthat are picked 

up when run with LoadRunner or Business Availability Center.

ï Can run a QTP vuser at the same time as a load test (beware problem 
of small sample sizes!)

ÅLocal System Monitoring (new in QTP 10)
ï Monitor local Windows system counters while the QTP script runs

ï Export system monitor data to file (TXT, CSV) when you export a test 
results report

ï ¦ǎŜŦǳƭ ŦƻǊ ǊŜǇǊƻŘǳŎƛƴƎ ǎǳǎǇŜŎǘŜŘ άƭŜŀƪέ ǘȅǇŜ ǇǊƻōƭŜƳǎ ǿƘŜǊŜ ƛǘ ƛǎ 
necessary to perform a business process multiple times (beware 
problem of developers blaming automation tool for the leak, rather 
than their code)
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QTP Local System Monitoring

Text text text text text
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Client-side Performance (summary)

Å¸ƻǳ ŘƻƴΩǘ ƘŀǾŜ ƳǳŎƘ ŎƻƴǘǊƻƭ ƻǾŜǊ ŀ ǳǎŜǊΩǎ t/

ÅUse YSlowto optimisefor download time and 
network latency.

ÅClient-side time can now be a big component 
of overall end-user response time. Measure it!

ÅCheck for client-side resource leaks

ÅProfile JavaScript code

Å5ƻƴΩǘ ŦƻǊƎŜǘ ǘƘŀǘ v¢t мл Ƙŀǎ ŀ ƴŜǿ [ƻŎŀƭ 
System Monitoring feature
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How current-generation tools work

ÅRecord HTTP traffic as a user steps through a business process
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Load generator
replaces hundreds 
of users

ÅReplayengine sends 
HTTP traffic (no GUI) 

ÅResponse times measure 
server and network time 
only (not client-side 
time)



Web load test scoping questions

ÅStandard questions
ï Number of business processes in scope

ï Expected number of concurrent users and peak hour transaction rate 
for each business process

ï System architecture (how many servers, what is on each server, what 
software components)

ÅNew question
ï Does it use Ajax or rich client components like Java applets, or ActiveX 

objects?
(will require a short Proof-of-Concept before providing an estimate)
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VuGen Scripting for Web 2.0

ÅComplex processing on the client side can make correlation 
really difficult
ï In seek.comexample, it is necessary to re-implement client-side 

processing of JSON objects.

ÅThis increases the script development phase of your 
performance testing cycle.

ÅThis restricts the number of people who are able to create 
scripts (due to higher level of technical ability required).
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Ajax example: seek.com.au (JSON)
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Next-generation load testing tools

ÅMoving up the software stack.

ÅFrom HTTP level to browser event level

Å! άƘƛƎƘ ƭŜǾŜƭέ ǎŎǊƛǇǘ ǘƘŀǘ ŜȄŜŎǳǘŜǎ ŎƭƛŜƴǘ-side  
code and triggers browser events e.g. 
onLoad, onClick

ÅDoes not render GUI, so many virtual users 
can be run on a single load generator.

ÅBut requires more resources per virtual user 
than an HTTP-based script.
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GUI

Browser events

HTTP

TCP/IP



Seek.com example with Click & Script
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Scripting Web 2.0 (summary)

Å Include Web 2.0 questions during your initial scoping phase.

ÅWeb services and websites with Ajax can still be scripted with 
regular Web (HTTP/HTML vusers), but you will save time with 
the Web Services and Click & Script vuser types.

ÅClick & Script can save you a lot of time, but does not always 
work. Try before you buy.
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vǳŜǎǘƛƻƴǎΧ

ÅIf you want a copy of my slides, leave a 
business card

ÅIf you have a technical question, email me

ïstuart.moncrieff@jds.net.au

ÅRead my websites :)

ïwww.jds.net.au/tech-tips/

ïwww.myloadtest.com

ïwww.mypentest.com
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