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Bad performance can lead to complete 
failure: the end of AT&T Wireless
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Bad performance: hard to fix

• It took an AT&T call center agent 20 
minutes to work through five or six screens 
with customer
– Customer un-friendly
– High cost

• Speedup needed before introduction of 
number porting

• Major redesign was needed
• Result: permanent system down
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Goal

Provide an answer to the question:
How can I speedup my enterprise Java app?
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Agenda

• Enterprise Java performance playground
• Architectural vs. implementation level
• How to achieve bad performance
• Evidence based tuning for high speed
• Tools overview
• Largest Dutch web shop case
• Conclusions
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Enterprise Java performance 
playground

• Java is not slow anymore
• Importance how you do it: algorithms
• Typical enterprise app: most time spent in calls out of 

Java process
– Remote calls
– Database access

for (int i = 0; i < size; i++) {
order = orderDao.getOrder(i);
if (order.isDelivered()) { DB

>~10 ms~0,1µs

factor 100.000 !
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Architecture enables performance 
and scalability 

• Key choices
– Application distribution approach
– Persistent data access approach: O-R mapping
– Data conversion: XML, encodings
– Presentation tier technologies
– Use of proprietary features of db, app server
– Data caching

• It is all about:
– remote calls 
– data conversion between models
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Architecture enables, 
implementation makes it happen

• Minimize remote calls and other I/O

• Speed-up data conversion

• Code optimizations
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Architecture enables, 
implementation makes it happen

• Minimize remote calls and other I/O
– Remote EJB’s: use of DTO’s
– Direct JDBC: use of batch updates
– Hibernate: use of query caching

• Speed-up data conversion
– XML usage: use JiBX instead of JAXB
– URL encoding: use commons codec instead of java.net
– Java serialization: use custom instead of default

• Code optimizations
– Algorithms, collections
– Threading and synchronization
– Initializing only once
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Architecture enables performance 
& scalability

• The architecture
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Architecture enables performance 
& scalability

• The architecture is scalable
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Architecture enables performance 
& scalability

• The architecture is scalable

• How one implements the architecture makes a 
difference
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Architecture enables performance 
& scalability

• How one implements the architecture makes a 
difference

• But the requirement of 120 km/h will never be 
met!

• Major redesign needed
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Architecture enables performance 
& scalability

• A more suitable architecture for 120 km/h:
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Architecture enables performance 
& scalability

• More demanding requirements can be met with 
the right implementation

• Bugatti EB Veyron
16.4

• Top 407 km/h
• 0-300 in 14 s.
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How to achieve bad performance

• Many J2EE apps have hard to solve 
performance problems

• How to achieve this? 
– Ignore the problems too long
– Don’t follow best practices
– Optimize counterproductively
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How to achieve bad performance

• Project teams
– Ignore the problems too long
– Don’t follow best practices
– Optimize counterproductively
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Ignore problems until production
• Project leader: “First we get the functionality 

right, then we will start worrying about 
performance.”

• Performance is often ignored until the final test, 
a week before production, or later!

• To meet requirements you likely need a major 
re-design: costly

• Solved by:
– Verify the architecture in a POC: test a vertical slice
– Test performance continuously
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Ignore performance problems

• Architect: “Most important is a pure, flexible, 
scalable architecture: we distribute our 
application components and loosely couple with 
web services.”

• Nonsense! 
– Those who pay the bill care about efficient working, 

not purity; 
– Speed is traded for scalability: remote calls and data 

conversion can be killing;
– How is flexibility gained?
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How to achieve bad performance

• Project teams
– Ignore the problems too long
– Don’t follow best practices
– Optimize counterproductively
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Don’t follow best practices

• Best practices are like:
– Use Map instead of List for lookups
– Use I/O buffering: InputStreamBuffer
– Use SQL batch updates
– Use db table indexes
– Use StringBuffer for String concatenation?

• Be aware: a best practice may not work in 
your situation
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Best practices can be premature 
optimizations with trade-offs

• Developer: “String performs badly, we use StringBuffer for 
concatenation everywhere.”

• Many books: “use StringBuffer for
toString() { return “[“ + getName() + “]”; }

• faster is
toString() {

StringBuffer buf = new StringBuffer(“[“);
buf.append(getName()).append(“]”);
return buf.toString();

} ”
• However: same bytecode!
• Maintainability and developer time is traded for a non-existing 

performance gain
• “Premature optimization is the root of all evil” - Hoare and Knuth
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How to achieve bad performance

• Project teams
– Ignore the problems too long
– Don’t follow best practices
– Optimize counterproductively

1/2



24

Striking counterproductive 
optimizations

• Let J2EE container deal with O-R mapping with 
entity bean finders
– 1+N query problem

• Updating state remotely by sending only delta’s 
like RemoveAttribute, AddAtribute
– many small objects with much serialization and 

communication overhead

• Incremental garbage collection with -Xincgc
• System.gc() in HTTPSession.invalidate
• Clustering a content management web app
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More counterproductive 
optimizations

• Object pooling depending on JVM
• Thread pooling depending on JVM
• Optimizations are very time and 

environment dependent
• So: don’t trust your knowledge or 

intuition, but measure that your 
optimization solves the problem!
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“Facts, Hercule, facts! Nothing matters but 
the facts. Without them the science of 
criminal investigation is nothing more than 
a guessing game.” – Clouseau - A Shot in 
the Dark
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Evidence based tuning for high 
speed

• Don’t make assumptions but measure
• Have quantified requirements, prove they are met or not
• Prove the architecture performs in a POC
• Continuously test performance during development

– to get a first impression
– for quick feedback on changes

• Test representatively in a dedicated environment
– with production-like load
– on a production-like environment
– with production-like data

• Fix problems when found
• Prove the effect of each optimization
• Monitor the performance of your app in production
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Evidence based tuning process

Diagnose

Choose
Improve

Verify

Identify
Isolate

Measure 
somewhere in app life cycle

Requirement met
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Tools for measuring
• OS profilers to see resource usage: CPU, memory, I/O, threading 
• Database analyzers to see query behavior in the database
• Network analyzers to see network traffic
• App server monitors to see app server resource usage: heap, 

connection pool, stmt cache,..
• J2EE analyzers to see J2EE behavior under load
• Instrumentation monitors to see timing at the instrumented 

locations
• Java profilers to see detailed CPU and memory behavior in JVM
• Continuous test tools to quickly get timing feedback of code 

changes
• Injector tools to generate usage load
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Case: speeding up a web shop
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Wehkamp TRC architecture

web server: ASP

TRC-appsrv: Java
DB

Services here

DB
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Architecture enabled performance

• Architecture enabled meeting performance requirements
– Front load balancing over 32 web servers and 4 WebSphere nodes
– No real remote calls within Java application: no distribution of EJB’s
– Recent introduction of Spring enabled real local calls between POJOs

• Not strong: separation in technology between web tier 
and app tier
– Duplication of calls: e.g. inventory calls in shopping cart and order
– Remote call needed with data conversion
– No performance analyses tooling support for the whole

• Weak point: mainframe still in use
– Remote call needed
– Limited performance analyses tooling support, hard to optimize
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Speedup results at Wehkamp

• Several services optimized to meet requirements
• Most expensive: voegKlantToe (addCustomer); 

verwerkenNieuweOrder(processNewOrder): from 7 s. to 1.5 s.
• 45% db-queries, 45% tux-calls, 10% java code
• Top optimizations:

– Reduce number of db queries 
– Optimize most expensive db queries
– Reduce number of Tux/mainframe calls
– Optimize most expensive Tux/mainframe calls

• App orchestrates: many code changes needed for this
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Tools used the achieve the 
speedup

• Unix OS profiler: vmstat, nmon
• Database analyzer: Quest Toad, Oracle 

Statspack
• Network analyzer: Ethereal
• App server monitor: Tivoli Performance Monitor
• J2EE analyzer: Quest PerformAsure
• Instrumentation monitor: JAMon API
• Java profiler: Quest JProbe
• Continuous test tool: jUnitPerf
• Injector tool: Apache JMeter
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JMeter for generating load and 
black box testing
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JMeter mail to stakeholders
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JAMon for monitoring statistics
added

service name
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Instrumenting with JAMon API

JAMon API call
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JAMon report for history

Requirement:
1.5 s.

inactivity
activity
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Sensor for monitoring statistics and 
viewing call trees

call trees
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PerformAsure for analyses under 
load
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Tools complement each other
• JProbe

– Pro: High detail: code line level
– Con: High overhead

• JAMon API
– Pro: Low overhead < 1%
– Con: No call tree; built-in measure points

• Sensor 
– Pro: Low overhead, call tree available
– Con: not production ready yet; built-in measure points

• PerformAsure
– Pro: reasonable overhead, slick UI, measures all on JVM
– Con: not cheap, configuration, wait time
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Conclusions & recommendations

• Bad performance can lead to complete failure
• Bad performance is easily achieved
• Architecture mainly determines performance
• Consider whole application life cycle: 

requirements, POC, continuous testing, 
representative testing, monitoring

• Tuning based on evidence is key: measure and 
prove! 

• Various tools support evidence based 
performance tuning
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“Meten is weten”
(measuring means knowing)
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References
• http://www.javaperformancetuning.com
• http://www.jamonapi.com
• http://sensor.sourceforge.net/
• http://jakarta.apache.org/jmeter/
• http://www.quest.com/performance_management

• Want to know more? 
Follow the Java Performance Tuning course
“Speeding up Java applications”
by Kirk Pepperdine, 19-22 September.

http://www.javaperformancetuning.com/
http://www.jamonapi.com/
http://sensor.sourceforge.net/
http://jakarta.apache.org/jmeter/
http://www.quest.com/performance_management
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Q & A


	Evidence based performance tuning of enterprise Java applications
	Bad performance can lead to complete failure: the end of AT&T Wireless
	Bad performance: hard to fix
	Goal
	Agenda
	Enterprise Java performance playground
	Architecture enables performance and scalability 
	Architecture enables, implementation makes it happen
	Architecture enables, implementation makes it happen
	Architecture enables performance & scalability
	Architecture enables performance & scalability
	Architecture enables performance & scalability
	Architecture enables performance & scalability
	Architecture enables performance & scalability
	Architecture enables performance & scalability
	How to achieve bad performance
	How to achieve bad performance
	Ignore problems until production
	Ignore performance problems
	How to achieve bad performance
	Don’t follow best practices
	Best practices can be premature optimizations with trade-offs
	How to achieve bad performance
	Striking counterproductive optimizations
	More counterproductive optimizations
	 
	Evidence based tuning for high speed
	Evidence based tuning process
	Tools for measuring
	Case: speeding up a web shop
	Wehkamp TRC architecture
	Architecture enabled performance
	Speedup results at Wehkamp
	Tools used the achieve the speedup
	JMeter for generating load and black box testing
	JMeter mail to stakeholders
	JAMon for monitoring statistics
	Instrumenting with JAMon API
	JAMon report for history
	Sensor for monitoring statistics and viewing call trees
	PerformAsure for analyses under load
	Tools complement each other
	Conclusions & recommendations
	“Meten is weten” �(measuring means knowing)�
	References
	Q & A

