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Bad performance can lead to complete
fallure: the end of AT&T Wireless

Apr. 13, 2004 Issue of CIO Magazine

| PROJECT MANAGEMENT | AT&T WIRELESS

AT&T Wireless
Self-Destructs

The story of a botched CRM upgrade
that cost the telco thousands of new
customers and an estimated $100 million
in lost revenue. Hard lessons learned.

BY CHRISTOPHER KOCH




Bad performance: hard to fix

e Ittook an AT&T call center agent 20
minutes to work through five or six screens
with customer

— Customer un-friendly
— High cost

o 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 | speedup my enterprise Java app?
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Enterprise Java performance
playground

e Java is not slow anymore
e 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()) { P

\j ~0,1us >~10 ms
:X&Etﬂtl ‘\\\\\\\ ///,
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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

e |tis all about:
— remote calls
— data conversion between models

Xebia
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Architecture enables,
Implementation makes it happen

e Minimize remote calls and other I/O

e Speed-up data conversion

e Code optimizations

Xebia
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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

e 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

e Code optimizations
— Algorithms, collections
— Threading and synchronization
— Initializing only once

Xebia
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Architecture enables performance
& scalabillity

e The architecture
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Architecture enables performance
& scalabillity

e The architecture Is scalable

IT Architecls
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Architecture enables performance
& scalabillity

e The architecture Is scalable

 How one implements the architecture makes a

difference
Xebia
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Architecture enables performance
& scalabillity

 How one implements the architecture makes a
difference

{5

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



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

N
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» Bugatti EB Veyron

16.4

« Top 407 km/h
e 0-300in 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

Xebia
IT Architects
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How to achieve bad performance

Project teams

— Ignore the problems too long
— Don’t follow best practices

— Optimize counterproductively

Xebia
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lgnore 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

e Solved by:
— Verify the architecture in a POC: test a vertical slice
— Test performance continuously

Xebia
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Ignore performance problems

e Architect: “Most important is a pure, flexible,
scalable architecture: we distribute our

application components and loosely couple with
web services.”

e Nonsense!

— Those who pay the bill care about efficient working,
not purity;

— Speed is traded for scalability: remote calls and data
conversion can be Kkilling;

— How is flexibility gained?
Xebia
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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

e Best practices are like:

— Use Map instead of List for lookups

— Use |/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

Xebia
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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(“1’);
return buf.toString();

} b}
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

Xebia
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How to achieve bad performance

Project teams

— Ignore the problems too long

— Don’t follow best practices

— Optimize counterproductively

Xebia
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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

Xebia
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More counterproductive
optimizations
* Object pooling depending on JVM
 Thread pooling depending on JVM

e Optimizations are very time and
environment dependent

e S0: don’t trust your knowledge or
Intuition, but measure that your
optimization solves the problem!

Xebia
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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

Xebia
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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
Xebia
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Evidence based tuning process

Measure

somewhere in app life cycle
S | @ solate
? ldentify %

Requirement met
@ Diagnose

Verify @
Lg Choose

Sl Improve
ebia
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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

Xebia
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Case: speeding up a web shop

"/ Wehkamp, 's lands meest actuele thuiswinkel online - Opera - | O |i|
|] Fie Edit View Bookmarks Tools Window Help - B X
["] New page Wehkamp, 's land T
SR SHE U [ http://www.wehkamp.nl/ 7| | Google search | = (818

WEhkamP-nI + Home + Winkelmand trefwoord, bestelnr. + Mijn Klantgegevans

+ Klantenservice

Mode voor haar + Kindermode + Fit, mooi & gezond + Beeld & geluid  + Huishouden + Games & consoles « DVD + Dpruiming + Mijn wehkamp.nl

Mode voor hem + Wonen & slapen + Hobby, spel & vrije tijd + PC & toebehoren + GSM & telefoon  + Boeken + Geldzaken + Fotoservice + Direct bestellen

I'aat de IEEHW iE! Ry " ALLES ORANJE
in zijn hempje staan! |, c 2 De voorpret
Scoornufalvastidelallerbestell st
Oranjeloutfits : _
15% korting op deze | (s g [ % ; .'.'- o/ _‘I gl Y i g¥ . Mijn wehkamp.nl
mode 4 R e 5 : Fales by Stel uw eigen webwinkel =amen.

Profiteer van persoonlijk vnnrdEEI.
Meld u hier aan

De allerbeste Oranje

U kunt hier inloggen
outfits '

E-mailadres:

Wachtwoord:

[> woc|

Wachtwoord vergeten? Klik hier |

_\ |
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Wehkamp TRC architecture

web server: ASP

ogs 69

T8

. _,
> &
/ &
TRC-appsrv: Java

Services here
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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

Xebia
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Speedup results at Wehkamp

Several services optimized to meet requirements

Most expensive: voegKlantToe (addcustomer);
VerwerkenNieuweorder(processNeWOrder): from 7 S. '[O 15 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

Xebia
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Tools used the achieve the
speedup

e 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

o Java profiler: Quest JProbe

e Continuous test tool: jUnitPerf

 Injector tool: Apache JMeter

Xebia
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JMeter for generating load and
black box testing

stdnrder.jn‘m (D:eclipseworkspaces', newtrch perftest’ stdorder.jmix) - Apache JMeter

File Edit Bun Options Help

=10 x|

© ; TRC performance tests

[ s Tests

488 PERFIGAT JDEC Conhection Co

488 HTTP Request Detfautts

D aspErrorhag Extractor

D azpErrorLocation Extractor
D Azzertion no azpErrorhzg

D Azzertion no aspErrorLocation

D Azzertion no Helaas is deze sery &

@ B Test paging's
S8 HTTP Cookie Manager

it HTTP Suthorization Manager| -

4% C3v Data Set Config
E‘] logText Extractar
D Azzertion no logText
D foutkode Extractor
& ‘ Lo in op stemanager
@ W w2
D Uzer Parameters

Lo *{’ *=* Selecteer rancam art

@ 8 Login randorm Kiant
e
e ‘ WishOrderService
Azsertion Results
Aggregste Report
Wiew Resutts Tree
5-" WiorkBench
o ‘ HTTP Proxy Server
‘ Recording Cortroller

View Results Tree

A Mame: |View Results Tree

Wiite All Data to a File

Filename ‘

‘ ‘ Browse... | [_] Log Errors Onhy Configure

D TR Status Test 4: Perfarmance
& ] Inloggen in Sitemanager testd

D Controleer postcode {goed)
& [ verwerkenMiewweOrder 3 artikel
D TRC Status Test 4: Performance
& Inlogoen in Sitemanager testd
D *** Belecteer random arikelen vi

D Controleer postcode (goed)

e ; D

rj Selecteer random klant via J0 §§ securityCredential |Credentia|_\r1i25531 045011

D *=* Splecteer klant attributen via J

[} = Selecteer randorm klant via J :
D =+ Selecteer klant attributen via .
D =+ Zelecteer randam klant via JO
rj =* Belecteer klant attributen via
[} = Selecteer randorm klant via J0
D =+ Selecteer klant attributen via

f Sampler result r Request |/ Response data |

] ) verwerkenNiemwve Order:
D == Selectaar randorn artikelan vi

Dk

|
|| Kantmummer: 26531045 |
| affiateld. 321 |
| gekozenkialald:  [123 |
EE WI JEern artilzelnr bmaat aantal foto eosVerzW bezdat def-bdat nitnr [iistvnr*(ntz{-]flrilllI ref@i{M "
NPVRUPRTR - T (KTE3T U0 T (W =y N oy N N PN (N N I
VP - T (KTE30 1 T (W =y | N vy N AN I N I
{orterregat 2 oo Jizsorfoss o | Iwpeg—yl L dz e |
P I S | o R N .
P i Y O 3
: [T T T T T = T el [ 1 [
i) Show Text ® Render HTML i Render XML [ Download embedded resources




JMeter mail to stakeholders

%= perftests - Microsoft Outlook

“ Bestand Bewerken Beeld Ganaar Extra Ackies Help

=10l x|

& -

* | By Beanbwoorden Allen beantwoorden €% Doorsturen =X verzenden en ontvangen Foeken HyIndelen
] |

petftests ]
IMe x| !| (| |T?|g|'u'an |Onderwerp |Ontvangen 0 I;
E@ =) automatische-jme... Resulkaten van performance tests wehkamp_test_once,wehkamp_test_warmup, wehkamp_test_performance... do 9-3-2006 21:21 =i
| B |¥am:  automatische-jmeter-tests@wehkamp. nl fan: 77 7 : - Y T T

E@ Onderwerp: Resultaten van performance tests wehkamp_test_once,wehkamp_test_warmup,wehkamp_test_perform. .. CC:

Up

Legend

(=5 Duration failure
-Semantic failure

-Error

sSummaries

28
Test run Tests
wehliamp test once 11
wehkamp test warmup 37

wehliamp test performance 33z

wehkamp test loadz 374
wehkamp test loads 1343
wehkamp test loada 342
wehkamp test loadle 2537

st

Test runs executed at 09/03/2006 21:00:01

This report shows the summaries of all test runs executed at 09/03/2006 21:00:01. Detailed information can be found by following the links,

Results Average Time

524 ms
708 ms
566 ms
564 ms
512 ms
o ERLECRE
324“ 750 ms

Min Time

78 ms

31 ms

15 ms

15 ms

0 ms

15 ms

15 ms

Max Time

1203 ms

5125 ms

15687 ms

14015 ms

13031 ms

11625 ms

13141 ms

| v

1378 tems

36



JAMon for monitoring statistics

A - & g | [pL{= TR v ’ 3 JaMontiew, jsp?sortCal=4fsartOrder=descifilter= j © ca |ICLI - X

JAMon Yiew Page l JAMon Admin Page ’;‘

added T =

i :I— / -5- :20:
m Filter 8-5-06 18:29:45
Monitor Label . Hits Awvg Total Std Min Max Active Avg Max Firstaccess Lastacces!
service name ms. ms. Dev ms. ms. Actve Actve
o 1 ms

nl.wehkamp.trc.channelservices.internet.service.orderWehOrderService. verwerkenNieuweOrder 4.571 1508 6.596.962 1 620 0 22064 0 1,2 4| 3-5-06 5:41:45 8-5-06 15:29:¢

nl.wehkamp.trc.channelsendces.internet.service klant. WebKlantService.getFinancieleGegevens 14.342| 4496445800 671 73| 13916 0 1,2 B| 8-5-06 8:41:23|3-5-06 18:29:«_|
nl.wehkamp.trc.channelsenices.internet.service.order. WehOrderService.bepalenOrderKorting 24796 214 5310901 1935 4 T4E9 i} 1,2 6| §-3-06 5:41:28 | 5-5-06 18:29:¢
nl.wehkamp.trc.dao.oracle.OracleOrderDAO-usingDBConnection 35.753| 142 5084663 K35 o 2147 0 11 4| 8-5-06 8:41:20|8-5-06 18:29:«
nl.wehkamp.tre.proxytuxedo. TuxedoTijdVYoorraadProxy-TRC_TY_REQUEST 33565 127 4274147 123 24| 1.434 0 11 4| 8-5-05 8:41:28 |8-5-06 15:29:¢
nl.wehkamp.trc.dao.oracle.OracleOrderRegelDAO-usingDBConnection 64620 63 4.096141 =507 1113416 0 11 5| §-5-06 §:41:20|8-5-06 18:29:«
nl.wehkamp.trec.dao.oracle.OracleMoneyAtHomeDAQ-usingDBConnection F2.217) 51 3712885 33 o 7.890 0 11 5| 8-5-05 8:41:23 |8-5-06 18:29:¢
nl.wehkamp.trc.dao.oracle.OracleFinancieleMutatieDAO-usingDBC onnection 59.350 44 |3.106.858| 175 o 3305 1] 11 4| §-5-06 §41:23 | 8-5-06 18:29:¢
nl.wehkamp.trc.channelsendces.callcenter.rekening.CcRekeningSenvice.raadplegenfFinancieleStatus 3267 932 3047569 813 65 10829 ] 11 3 B8-5-06 8:41:26 8-5-06 18:29:¢
nl.wehkamp.trc.dao.oracle.OracleContactEventDAO-usingDBEConnection 45675 53 2465060 231 o) 17.082 i} 11 4| §-5-06 5:41:22|8-5-06 18:29:¢
nl.wehkamp.trc.channelsenices.callcenter.contact.CcContactService findContactEvents 4.030 507 2043720 752 11 17.083 0 11 3| 8-5-06 8:41:30|8-5-06 18:29:«
nl.wehkamp.trc.channelsenices.internet.sernvice.rekening WebRekeningService.controleerBetaahroorkeurMaar Termijn 4.534| 4371985704 587 o 8114 0 11 3| 8-5-06 8:41:30|8-5-06 18:29:¢
nl.wehkamp.trc.dao.oracle.OracleRekeningOverzichtDAO-usingDBConnection 52196 371871812 108 o 1754 0 1.1 4| §-5-06 §:41:22 |§-5-06 18:29:«
nl.wehkamp.trec.dao.oracle.OracleKlantVoorkeurDAQ-usingDBConnection 100.546 18/1.868.090, 22 o 2833 0 11 4| 8-5-06 8:41:16|5-5-06 15:29:¢
nl.wehkamp.trc.channelservices.internet.service.dienst.WehDienstSendice.moneyitHomeToegestaan G255 22 1827438 224 B4 5048 i} 1.1 4| 3-5-06 5:41:29 8-5-06 15:29:¢
nl.wehkamp.trc.dao.oracle.OracleKlantDaO-usingDBConnection 188,967 71441974 45 0l 9964 i] 1 4| 8-5-05 5:41:16 | 8-5-06 18:28:«
nl.wehkamp.trc.channelsenices.callcenter.rekening.CcRekeningSemvice.raadplegenFinancieelOverzicht 759 1855 1 433085 1.316| 25 6191 i} 1 3| 8-5-06 5:41:33|8-5-06 15:28:C
nl.wehkamp.trc.proxytuxzedo. TuxedoFinancieelOverzichtProxy- TRC _WVWHIST 7591.879 1 426,855 |1.311 25 BAS 0 1 3| 8-5-06 8:41:33|8-5-06 18:28:C
nl.wehkamp.trc.dao.oracle.OraclefrtikelDAO-usingDBConnection 456.505 2/1.093.524 5 o 1174 i} 1 4| §-5-06 5:41:28 | 5-5-06 15:29:«
nl.wehkamp.trc.channelservices.internet.service.orderWebhOrderService.ophalenogTel everenOrderregels 4601 230(1.059.518 380 27 6.031 i} 1 3| 8-5-06 5:41:25 8-5-06 15:29:¢
nl.wehkamp.trc.channelservices.callcenter.order.CcOrder Service.zoekOrderOrderRegel 2068 507 |1.050.060 1.005 1] 15.289 0 1 3| 8-5-06 §:41:20 8-5-06 18:29:¢
nl.wehkamp.trc.dao.oracle.OracleContactDAO-usingDEConnection 26.331 351001925 111 o 94185 0 1 4| §-5-06 5§:41:22|5-5-06 15:29:«
nl.wehkamp.trc.channelsendces.internet.senvice. klant WehKlantSenvice.getlanmtwoonadres 14867 B5| 975655 114 3 1.790 ] 1 3 B8-5-06 8:41:23 8-5-06 18:29:¢
nl.wehkamp.trc.channelservicesvrs.service.order WrsOrderService.verwerkenNieuwe Order 496 1830 917.934 |1 457 187 11.277 a 1 3| §-5-06 §:50:00 5-5-06 18:29:2
hl.wehkamp.trc.channelsendces.callcenter.order.CcOrderService.heoordelenOrder 1.015 856 B669.817 892 76 14.557 1] 1 2| 8-5-05 §:41:44 8-5-05 18:28:«
nl.wehkamp.trc.channelservices.callcenter klant. CcHlantService searchilant ByKlantnummer 4542 160 725670, 135 1] 3799 a 1 3| 8-5-06 &41:19 | 8-5-06 15:25:¢
nl.wehkamp.trc.channelservices.internet.service.order WehOrderService.hepalenBezorgkosten 4758 16 634014 70 1] 6838 i} 1 g| §-5-06 §:41:16 8-5-06 15:29:¢
nl.wehkamp.trc.channelservices.internet.service.klant. WebKlantService.getKlanthasisgegevens 4230 150 635052 202 7| 1825 a 1 3| 8-5-06 &:41:22 | 8-5-06 15:25:¢
nl.wehkamp.trc.dao.ldap.LdapAgentDAO-usingLDAPConnection 897 693 621665 254 125 2085 0 1 2| §-5-06 §:41:32|8-5-06 18:29:2
nl.wehkamp.trc.channelsendces.callcenter.order.CcOrderService.samenstellenOrderRegel 2930 211| B20.416| 147 4| 2020 i] 1 2| 8-5-05 §:42:15|8-5-06 18:28:«
nl.wehkamp.trc.dao.oracle.logging.BusinessRuleLoggingBatch-usingDBConnection 5769 103 535780 &80 3 2414 i} 1 1| §-5-06 5:41:24 |5-5-06 15:29:¢
nl.wehkamp.trc.dao.oracle.OracleWwhgDA O-usingDBConnection 29.470 19| 580919 89 o 5123 n] 1 3| 8-5-06 8:41:16 |8-5-06 18:29:¢



Instrumenting with JAMon API

Java - GoodlamonPerformanceMonitorInterceptor.java - Eclipse SDK

File Edit Source Refactor MNavigate Search Project Run  Window Help
IS~ He |s~0~ @~ |[EHe~ |3 | @y [[s@2 |8 ~flvatr  v|m

= EF A

1 = |

P Te ¢

=
=

(7 dx| 03

(III WebOrderServiceImpl.java | [J] WebAfspraakServiceNoContainerT... | [J] TijdVoarraadProxy.java B *GoodlamonPerformanceMonitorint... X
woodn

* Thiz interceptor below intends to fix thatJ
W

* @author Erwin Bolwidt
*f

public class GoodJamonPerformanceMonitorInterceptor implements MethodInterceptor, Serializable |

public Object invoke (MethodInvocation invocation) throws Throwable |
String name = invocation.getMethod().getDeclaringClass() .getName() + "."
+ invocation.getMethod() .getName () ;

Monitor monitor = MonitorFactory.start(name);

try |
return invocation.proceed(); \
} finally |

monitor.step(); — @ JAMon API call

-
KN o
(Pruhlems‘ Javadu-c| Declaratiun| Error Lu-g| Pru-gress| Prupertie&| CDI‘ISD'E| Call Hierarchy rff; Search EE\CU‘S Resource Histun_.r| = Eq

| Writable | SmartInsert | 49 : 47 |
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JAMon report for history

JaMonR eport - Mozilla Firefox 10l =|
Bestand Bewerken Beeld Ga  Bladwijzers Extra  Help @
|| JAMon Yiew Page | || JaMon Admin Page |_| 3AMonReport @

Select Counters: FiIter:lzverwerkenNieuweDrdz ShowForm? [

Average Time

Average Ti

ht ]\

= veriwerkenhy
werwerkenhyy

Requirement:

2000
‘m

\
1000 L V V V
or-0s0050  O7-051@50 07052050 | 0 0S-050850 05-05 16:50 fa-0s 0250
Aantal Hits lnact|V|ty
L Ll 1
Graph applet by GraphsChars.com y
| Sraph applet by GraphsChart.com] dClUVIT .
N werwerkentdy
Average Hits
s00
s00
400
300
200
100
0
07-05 00:50 07-05 10:50 07-05 20:50 08-05 D6:50 08-05 16:50 09-05 02:50

| Applet linegraph started

1.5s.

39



Sensor for monitoring statistics and
viewing call trees

Sensor Console = Timer Statshes S Hrerox

File Edit wiew Go Bookmarks Tab Tools Help

@ - Eb - g @ @ [@' ] [I:] http:/flocalhost:8080/sensor-sample-app/timing/statistics.htm

[D Apache Tomcat/5.5.16 - Error re.., | || Sensor Console - Timer Stat...

/sensor-sample-app/overview.htm 1 57 2006-06-11 16:12:59:8:
net.sf.sensor.sample.springroller.dac.impl. memory. MemoryArticleDao. getAll Articles() 3l 2 0 2 2 2 2006-06-11 16:12:59;8"
/sensor-sample-app/timing/statistics.htm 2 74 &0 148 Fil 117 2006-06-11 16:13:06: 3¢
test timer 1 3 0 8] 0 8] 8] 2006-06-11 16:13:06:27
test timer 2 \ 3 8] 0 0 0 0 2006-06-11 1€:13:0&: 27

test timer 3 B 0 0 0 0 0 2006-06~11 16:13:06:2]

test timer 4 Ca" trees £ 0 8] 0 0 8] 2006-06-11 16:13:0&: 2]

test timer 5 3 0 8] 0 0 8] 2006-06-11 1€:13:06:2]

test timer 6 3 0 0 0 0 0 2006-06-11 16:13:06:2

test timer 2 = 0 0 0 0 0 2006-06-11 16:13:06:2
/Sensor-sample-app/css/TimerStatistics.css 2 8] : T 8] : 2006-06-11 16:13:0€: 4
/sensor-sample-app/add.htm 1 a8 0 =] 8 8 2006-06-11 16:16:30: 4
/sensar-sample-app/show htm 1 40 0 40 40 40 2006-06-11 16:16:37:7
Jsensor-sample-app/addDummy. htm 1 32 0 32 32 32 2006-06-11 16:16:4€:1




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 Ul, 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
e Architecture mainly determines performance

« Consider whole application life cycle:
requirements, POC, continuous testing,
representative testing, monitoring

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

 Various tools support evidence based

performance tuning
Xebia
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“Meten Is weten”
(measuring means knowing)




e http://www.

References

jJavaperformancetuning.com

e http://www.

Jamonapi.com

e http://sensor.sourceforge.net/

e http://Jakarta.apache.org/[meter/

e 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.
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