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How to integrate performance management into your
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% The Iceberg

* Performance problems often
don‘t show up during development

* Performance testing is done late
In the lifecycle (if at all)

 Problems manifest late in load
testing or production

* Development must solve problems
In a ,hostile* environment
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72 Monitoring in Agile Development

Story Points

: >
Development ¢ Testing
B Estimate Produci Sprint Timeline
I Remaining roduction
B Team Velocity
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Z You are in conirol

Story Points

>

Development : Testing
B Estimate Produdii Sprint Timeline
I Remaining roduction
B Team Velocity
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72 What happened?

Story Points

a .

Development : Testing
B Estimate Produdii Sprint Timeline
I Remaining roduction
B Team Velocity
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A Missed Goals and Estimates

Story Points

MissedYstima’res

.A';k )

Development : Testing
B Estimate Y
I Remaining Production Missed Goal
I Team Velocity
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PREMATURE OPTIMIZATION

Come on, do it! Do it now! It feels socooo good.

Taken from K. Scott Allen‘s Blog : (www.odetocode.co m)  dynaTrace




% What if this was the problem?

IMethod
= examplelazyLoading)
open3essiont)
creakeQuery(java.lang. String)

Tree

= lisk()

=l list{java.lang.String, org.hibernate engine. QueryParameters)

isTransactionInProgress)
preparestatement(java.lang. String)

new Preparedstatement40{org. apache.derby . client . am. At
executeuery()
initializeCollection{org. hibernate collection. Persistent Collection
+ preparestatementjava.lang. String)

executeQuery()
initializeCollection{org. hibernate. collection. Persistent Collection
+ preparestatementijava.lang.String)

executeQuery()
initializeCollection{org. hibernate . collection, PersistentColleckion
+ prepareStatement(iava.lang. String)

executeQuery()
initializeCollection{org. hibernate . collection, PersistentColleckion
+ prepareStatement(java,lang. String)

executeguery()
initializeCollection{org. hibernate  collection. PersistentCollection
+ preparestatement(java.lang. String)

execukequery )
initializeCollection{org. hibernate collection. Persistent Collection
+ preparestatementjava.lang. String)

executeQuery()
initializeCollection{org. hibernate. collection. Persistent Collection
+ preparestatementijava.lang.String)

executeQuery()
initializeCollection{org. hibernate . collection, PersistentColleckion
+ prepareStatement(iava.lang. String)

executeQuery()
initializeCollection{org. hibernate . collection, PersistentColleckion

Wisialization | API Distribukion

Class

com.dynatrace. samples.database. Hbern, ..

org.hibernate.impl. SessionFactoryImpl
org.hibernate .impl. SessionImpl

org. hibernate.impl. QueryImpl
org.hibernate impl. SessionImpl
org.hibernate.impl. SessionImpl
org.apache.derby . client. am. Connection

org.apache.derby.client.am.Preparedsta. ..
org.apache.derby.client, am.Preparedsta. ..

org.hibernate impl. SessionImpl
org.apache.derby . client, am. Connection

org.apache.derby.client.am.Preparedsta. .,

org.hibernate .impl. SessionImpl
org.apache.derby. client, am. Connection

org.apache.derby.client, am.Preparedsta. .,

org.hibernate.impl. SessionImpl
org.apache.derby . client. am. Connection

org.apache.derby.client.am.Preparedsta. ..

org.hibernate.impl. SessionImpl
org.apache.derby.client. am. Connection

org.apache.derby.client . am.Preparedsta. ..

org.hibernate .impl. SessionImpl
org.apache.derby.client.am. Connection

org.apache.derby.client, am.Preparedsta. ..

org.hibernate impl. SessionImpl
org.apache.derby . client, am. Connection

org.apache.derby.client.am.Preparedsta. .,

org.hibernate .impl. SessionImpl
org.apache.derby. client, am. Connection

org.apache.derby.client, am.Preparedsta. .,

org.hibernate.impl. SessionImpl
org.apache.derby . client. am. Connection

org.apache.derby.client.am.Preparedsta. ..

org.hibernate.impl. SessionImpl

Argument

from Person p

select persond_.ID as IDO_, person0_ firsthame as firsthlare0_, persond_lastMame
org.apache . derby. client.am. Agent; org. apache. derbry . client. am. Connection; java.lang
select persond_ID as ID0_, person0_FirskMame as FirsktMamed_, person0_ laskMame

select addressesd_.person_ID as persong_1_, addresses0_ID as ID1_, addresses0_
select addresses0_ person_ID as persont_1_, addresses0_ 1D as ID1_, addresses0_

select addresses0_ person_ID as personé_1_, addresses0_ID as ID1 |, addresses0_
select addresses0_ person_ID as persond_1_, addressesD_ID as ID1_, addresses0_

select addresses0_ person_ID as persont_1_, addresses0_ 1D as ID1_, addresses0_
select addresses0_ person_ID as personé_1_, addresses0_,ID as ID1_, addresses0_

select addresses0_ person_ID as persond_1_, addressesD_ID as ID1_, addresses0_
select addresses_.person_ID as persong_1_, addresses0_ID as ID1_, addresses0_

select addresses0_, person_ID as personé_1_, addresses0_,ID as ID1_, addresses0_
select addresses0_ person_ID as personé_1_, addresses0_ID as ID1 |, addresses0_

select addressesd_.person_ID as persong_1_, addresses0_ID as ID1_, addresses0_
select addresses0_ person_ID as persont_1_, addressesD_ 1D as ID1_, addresses0_

select addresses0_ person_ID as personé_1_, addresses0_ID as ID1 |, addresses0_
select addresses0_ person_ID as persond_1_, addressesD_ID as ID1_, addresses0_

select addresses0_ person_ID as persont_1_, addresses0_ 1D as ID1_, addresses0_
select addresses0_ person_ID as personé_1_, addresses0_,ID as ID1_, addresses0_

>
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% The Performance/Scalability View

* Queueing Theory
* Modelling of bottleneck resource in a software systems
* Modell resources as nodes and requests as queues
 Example: CPU or number of current servlet request

* Queueing Networks

* Model a computer system as a number of interconnected
resources

* Link resources together
 Example: CPU, Network, Connection Pools, Servilet Threads, ....

dynaTrace



A A Web Application as a Queue Network

———

Netzwerk U
Server Daten-
bank
E—— ' >
Servlet
m Threads
A.-.-.-:::::IZIZ::'.'..................'.'.'.'III::::-.-.;
: CPU
Network ‘
<t
DB Conn. |ﬁ -
.......................... 3
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% Limiting Factors for Software Systems

« CPU Usage

» Scale with Hardware

« Memory Usage
» Scale with Hardware

e |/O and Network

* Limited and difficult to scale
 Architectural changes required

e Access to Shared Ressources
» Difficult to scale or not scalable at all
 Architectural changes required

dysghgTrace



%2 Avoid Anti

Complex interpendencies
due to frameworks

Too many
sockets used

Patterns

Poor choice
of object

Inefficient High serialization

High CPU usage
(3“party driver]

algorithms (data marshalling)

cost [SOAP, XML}

representation

i 1

Synchrohization

Full Heo p due

memory leak

Heap Sizing
GC Tuning

f
f
!
o ___]

Insthicient or
redundant
remote calls

File handle leak Full

High lalency and Too many
heavy payload for connection SQL calls
specific calls pool

Caching

dynaTrace



How to integrate performance
management into development?
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A What to do ... and when

e Developer Workplace
* Impact analysis of code changes
« Automatic verification against architectural rules
» Verify that code change introduced no performance regressions

e Continuous Integration
» Verify against earlier builds
* Check ever use case so changes have no side effects
* Monitoring at code level to see regressions early

e Load Testing

* Run major performance test
» Perform scalability and deployment tuning

dynaTrace
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A Performance Mangement in Development

Developer CI System
. (1) Develop Feature

(2) Local Verifcation

(4a) Automated Build
(3) Commit Feature (4b) Unit Test
( llllllllllllllllllllllllllll> (4C)PerformanceTests
N
llll-Illl--------- o %
‘lllllllllllll--- “00 ““
(5a) Realtime Peformance o *, (5¢) Realtime Performance
Feedback K¢ *s, Regression
0” “‘
“0’ 0“
0’. "‘
.0" (5b) Realtime Architecture %,
» Validation %,
|
Development Manager Test Automation

dynaTrace

software



7 Architecture Validation with Unit Testing

* Unit tests only verify functionality

* Let your unit tests fail if
 The same SQL Statement is executed more than once
« Too many remoting rountrips
» Certain exceptions are thrown and handled
* Objects are not released

. L]

Iethod I lass I Argument I APL I Total [ms] I Exec [ms] I Reeturn -
= @ Fun{Microsoft . MisualStudio, TestTools, T Microsoft, VisualStu... | 'TestAccountInform...  UnitTest 15203.52 465,15
EE Privatelnvoke{System. Runtime. Ren System.Runtime.Re... MET Rema... 11.43 11.43
EE PrivatelnvokeiSystem, Runtime, Ren System,Runtime.Re,., MET Rema... 773 F.73
@ runassemblyInitializeMethod() Microsoft, Visualstu, .. UnitTest 0,06 0,06
=@ RunClassInitializeMethod() Microsoft, VisualStu, .. UnitTest 1227.39 10.54
Eﬁ Privatelnvoke(System. Runtime. | Syskem,Runtime,Re... MET Rema. ., 1.25 1.25
EE Privatelnvoke(System. Runtime. | Syskem,Runtime,Re... MET Rema. ., 1.10 1.10
= @ TestClassInit{Microsoft MisualSt. DothletPayTesting.L... 1214.50 1214.50

J exception Syskem. 10 FilehobF. .. | Could not load file o. .. wm

(.::f' exception

({l exception
@ exception
Q::' exception
Qﬁ_—| exception
Q::' exception
9::' exception

Syskem . 10, FilehotF. ..
Syskem, 10, FilehlotF. ..
Syskem, 10, FilehlotF. ..
Syskem, 10, FilehlotF. ..
Syskem, 10, FilehotF. ..
Syskem, 10, FilehotF, .,

[T ICantributor Details

Could n Method: exeplion Class: Systemn. IO FileMatFoundException
Argurnent 1 : Could not load file or assembly 'CriPragram FilesiMicrosoft Wisual Studio 9.00Cemmon?IIDE|Prv ateAssembliesiDotMetPay Testing XmlSeralid

Could n
Could n Retum:

depandencies, The systern cannat find the file speacified,

Cauld p Faent: WS TestHosH@GERABS 11538 APT:  Exception Thread Mame: Agent: adapter run thread for test "TestAccountInformation’ with id
'786ahcch-35e3-dded-Gole-7E9celc2e )’ <20=

Couldn

Analyze execution of each single unit test — identify architectural issues

dynaTrace



% Learn how foreign code works

« Get insight into whats going on ,under the hood*
* Understand internals of the frameworks you use
» Choose the right usage for your use case

Methed Class Argurrent
2 @ badpatal) com, dynatrace.sam..,

¥y opansession() org hibernate.impl 5,

¥4 beginTransaction() org. hibermate.imgd 5, .,

!« cmateQueryliava lang, String aueryStringl
= T st org.hibernate.imgl. ..
=) %y Nst{java,lang.String query, org. hibermate eng org, hibernate imgl.5...
4 BTransactioninProgress() org.hibernate.imgl.5...
13 preparestatemant(iava.lang. String) org.apache.derby.d.,.  select persond 1D 25 100, personO_.firstiame as firstame, ..
B esoacukeCsy) org.apache.darby.d.,.  select person0_.ID as 1D0_, personl_.firstiame as firsthame, ..
4 createCusryijava,lang.String queryString) org. hibernate.impl.5...  From Person p where p.ids=1
(=l 0 hstD arg hibernate imgl, Clase Argurmant

=1y Nst{java.tang String query, crg. hbermate eng org. hibernate Imgd.
¥4 sTransactionlnfrogress() e hibermate. imgl.

—:m.dw-mm-c- Bam. ., _

ft : prepareStatemantiiava,lang. String) org.apache.derby £, .ha;.ihlrmtic.-ntjl crl;l'nbarnd:e'n'dSH
8o m‘n-alg:;?lzl:::[?ﬂm BU'M' = %} |oad{java.lang. Class entityClass, java.io, Serialz. org.hibernate, impl 5.,

- i it ¥4 oad(java lang, String entityName, fava.io,Se oeg.hibemate mpl.5..,  com dynatrace. samples. hibernate, dataobiects, Person
T = © oetfestiame() coin, dynatrace.sam. .

=l %5 immedisteload{iava.lang. Sring entkyName, org.hibemate.impl.5...
13 prepareStatement{java.lang. String) org.apache derby.d...  select parson0_.ID as ID0_1_, persond_ firsthame as Ffir...
13 execubeCuery() org.apache derby.cl.,  sebect persond_.ID as ID0_1_, persond_ firstName as fir.,.
=1 %y Ioad(java.lang Class entityClass, java o Senalz. crg.hibernabe, impl 5.,
=1 %y loadjava.tang, String entityMame, fava.io,5e org.hibermate.mpl,5...  com.dynatrace, samples. hiberrate, datanbiects. Person

(&) getHibermatel azyIritislizen) o, dynatrace. sam. .,

(@ getFrsthamel) com, dynatrace. sam. ..

=1 %4 managadFlushi} org.hibarnabe. impl 5.,
4 flushd org.hibernake. impl. 5, .,

@ getribermatel azyintisizer]) o dynatrace. sam. ..
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7 Gain insight into Service Interactions

* Do you know how your services really interact?
« Compare your model to the real world
* |dentify configuration issues
» Analyze individual transaction flows

| GoSpaceFrontend ” GoSpaceBackend || DothetPayFrontend || DokhetPayBackend

doFilkerijava.., i
» H

<rermoking =
<pemaking =
<pemaking =
<remoking =
=<remaking=
<remoking =
<remoking =
<remaoking =
<remaking
=<remaking=
<remoking =

Analyze all service interactions for single transactions dynaTrace
ofter
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Is It really that easy 2
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%2 Well, there are some hurdles

« Some performance
problems will not show up In
development

 ,Real-world“ components
are missing

e Timing information only of
limited value

* Performance test case
design can be hard

However, about 50 percent of performance problems ¢  an be
found in early development stages
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What's the benefit?
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% Avoid the iceberg

E Performance
——————————— — Threshold
I :
5 .
.
.
- - Time
Development . Testing « Production
Performance
Threshold
-‘ - l : Time
Development + Testing Production
Developing Load Testing

- Problem Resolution ! Production
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2 Feel free ...

alois.reit
htt

... [0 contact me

Alois Reitbauer

nauer@o

0://blog.c

ynatrace.com
ynatrace.com
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