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% You are in control
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A What happened?

Story Points

A

: A
_ Developme ¢ Testing @ _ _’ _
_E:trlnma'ar:?ng nt Production Sprint Timeline
I ini
I Team Velocity

degTrace



%2 Missed Goals and Estimates
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2 What is the Status Quo beyond Dev?

Time

Prod Release #1

Waterfall Organization !!
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Source: http://dev2ops.org/blog/2010/2/22/what-is-devops.html dys!angrace



7 Problem #1: Different Mindset

| want
change!

Development Operations

Source: http://dev2ops.org/blog/2010/2/22/what-is-devops.html dysgmaTrace



A Problem #2: Dislocated Teams

Source: http://dev2ops.org/blog/2010/2/22/what-is-devops.html dymTrace



A Problem #3: Different Tools

Dev Tools

Source: http://dev2ops.org/blog/2010/2/22/what-is-devops.html dysgmareTrace



72 Problem #4: Over the Fence Attitude
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Development "= Operations

Source: http://dev2ops.org/blog/2010/2/22/what-is-devops.html dysgmaTrace
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A These Problems lead to ...

Source: http://dev2ops.org/blog/2010/2/22/what-is-devops.html dywqmaTrace



A A potential Solution

DevOps =

Source: http://dev2ops.org/blog/2010/2/22/what-is-devops.html dwaaTrace
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2 Performance in Continuous Integration

Build and o Functional &
< U , ’ Deploy » JUnit » performance Tests
Version Control [~ ~
4 - - R ! '

. < ! z.
Entwickler Build !

i
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Server

K \_ Test und Performance Resultate )

)

Architectural Analysis of GoSpace Last Minute Feature e 55 {
Executed Database Statements 8 oo =
Verify Execution Time and Count (N+1 Problem Pattern ) SEEE%EEE e
SQL Statement Executions | Exec To... i ——
é; SELECT PRICE, accomodation, flight, mealType, planet, r... 100 8.91 Sodetfns e e
& SELECT t0_OfferCmpEJB.ID FROM OFFER t0_OfferCmpE)... 100 9.91 - S
é SELECT DEPT_TIME, ARR_TIME, class, ship, spaceport FR... 88 811 g%
é SELECT NAME, PICURI FROM ACCOMODATION WHERE ... 72 1.27 P
& SELECT LOCATION, NAME, COUNTRY FROM SPACEPOR... 26 237
é; SELECT bed_count, GRAVITATION, apartment FROM RO... 16 2.23 =
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2 lIdentify Performance Regressions Early

'l chart 52 ~
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10,000 1¥—¥— : /T\
0 5-May 12-May 19May 26-May 2.Jun a-Jun 16-Jun

in http:ffsvn.dynatrace.local:81/svnjdev
Comment

ILT-16308: Speedup DynSize calculation JLT-16290: Update of DynamicSize in Reference View
fix For Failing test {throw exception)

Version Control History Lookup
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2 Tip: Stable Environment

Warm-Up Phase with volatile Measure Phase with stable

execution times results
A _A

Execution Time

1

2 3 4 5 B 7 8 9 10 1112 13 14 15 16 17 18 19

Test Runs

Take Average Value of

stable test runs
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2 Tip: Exclude Garbage Collection

e -

ol PurePaths 83

| Purepath | Duration... = | cPUDuration [ms PurePath Hot Spots
O 957@<... 254,36 122,93 88
® 954@<... 111.45 38.33 4.71
@ §79@<... 102,51 76.61 3.90 ;
@ 878@<... 58.01 31.25 8.25 || §
@ 1019@.., 54.2¢4 33.42 788 ||
@ 1015@... 52.83 32.53 734 || =
@ 1002@... 44.96 16.85 138 |
© 935@<... 40.68 7.13 3.73
@ 99%6@<... | 37.92 | 15.62 2.19 H
@ 82@<... 36.54 15.62 5.67 %
@ 893@<... 25.45 6.19 3.12 T S R U T P PR R P R P A T
- l | - Exec [ms]
. PurePaths Contributars | J b |,@% = ® 0
Method | Class | Exec [ms] | CPU Exec [ms] ension [ms] | Argument
= ProcessRequest(System,Web. HttpContext)  ASP.mainform_aspx 0.37 0.37 - | System. We—
Bl ProcessRequest(System. Web, HttpContext) System.\Web.UI.Page 63.32 63.32 21.70 | System.\Wh
® getDotMetPayBackend(System.Web.Ses DotMetPayFrontend.Do... 0.12 0.00 -
# @ LoggedIn) DotMetPayFrontend.we. .. 6.87 0.00
@ GetCustomFormControls() DotNetPayFrontend.Gl... 0.04
& getDotMetPayBackend{System.\Web.Ses DotMetPayFrontend.Do... | 0.06
=) @ getaccountInformation() - DothetPayFrontend.we... 6.05
= @ synchronous Path | ' -
H® callLocalwebMethod(int) DotNetPayBackend.Dot... | 0.11
=) @ getaccountInformation() DotMetPayBackend.Dot... 0.44
# @ getAccountInformation(int)  DotNetPayBackend.db.... 0.18 _
L’J System.Data. IDbCommand.Ex System.Data.Common.... | 1.00 0.00 -  SELECT IB.
(& getDotMetPayBackend({System.Web.Ses DotMetPayFrontend.Do... 0.04 0.00 -
4 @ getaccountInformation() DotNetPayFrontend.we... 11.07 0.00 -
[#] @ getTransactionInformation(System.Strini DotNetPayFrontend.we. .. 10.52 10.52 -
& CompareTolSystem.Object)  DotMetPayFrontend.we... 0.10 0.00 il
& CompareTa(System.Obiject) DotNetPayFrontend.we... 0.09 0.00 - v
l .'_I—I
Tree visualization | API Distribution |

dy}wqngrace



7 Architecture Validation

Method

« ®@ testFastLastMinuteTransactionRandomOffers()
« @ getCurrentSpecialOffers(Integer, Calendar, Calendar, String)
4 @ invoke(Object[] params)
4 exception
?7 exception
4 E‘Vg Synchronous Path (HTTP)
4 doFilter(ServletRequest request, ServletResponse response, FilterCha
+ (@ doPost(HttpServletRequest request, HttpServletResponse respons
@ getHome()
4 getSpecialOffers(int)
“ getSpecialOffers(int amount)
@ getHome()
- loadOffer(int)
4 loadOffer(int oid)
4 findByPrimaryKey(Integer)
"J'/v setTransactionTimeout(int seconds)
% start(Xid xid, int flags)
& prepareStatement(String sql)
&) executeQuery()
b @ prepareOfferForWebService(OfferLocal local)
b & loadOffer(int)

<analysisresult>

Total [ms]

602.28
599.35
599.12

554.34
554.26
0.40
306.38
298.37
0.28
0.68
0.63
0.62
0.01
0.01
0.04
0.07
3.25
039

<:| Analyze your existing Unit Tests

Validate against your Arch Rules

- <rule name="MaxDBCalls" description="Verify that we do not have more than 50 DB Calls per transaction">
<result transaction="AddOrderItemTest" result="OK" resulttext="" />

<result transactions
<result transaction

" " —nn g

"LastMinuteSearch" result="Error" resulttext="Contains 245 occurences which exceeds 50"I/>

</rule>

- <rule name="NoSynccCalls" description="Verify that no synchronous remoting calls get executed">
<result transaction="AddOrderItemTest" result="OK" resulttext="" />
<result transaction="RemoveOrderItemTest" result="OK" resulttext="" />
<result transaction="LastMinuteSearch" result="NotEvaluated" resulttext="Transaction excluded from verification" />

</rule>

- <rule name="MaxRemotecCallSize" description="A remoting call must not transfer more than 100k">
<result transaction="AddOrderItemTest" result="OK" resulttext="" />

<result transactionz
<result transaction

" " __nn_J

"LastMinuteSearch" result="Error" resulttext="Transaction transfers 685k which exceeds 100k" /|>

</rule>
</analysisresult>



Learn how foreign code works

Get insight into whats
* Understand internal

going on ,under the hood
s of the frameworks you use

» Choose the right usage for your use case

Method Class
= @ badpata() com.dynatrace.sam...
¥4 opensession() org.hibernate.imgl.5...

¥ beginTransaction()

= € ist)

=

&) prepareStatement(java.lang. String) org.apache. derby.d...
13 executeQuery() crg.apache.derby.d...
¥ createQuery(java,lang.String queryString) org. hbernate.impl.5..
=) st org.hibernate.imgl.
=) % kst(java.lang.String query, crg.hbernate, enc org. hibernate.imgl.
¥4 isTransactioninProgress() crg.hbernate.imgl.
B prepareStatement(java.lang. String) org.apache.derby 4
3 executeQuery() org.apache, derby g
2 %4 managedFlushi() org. hibernate.imgl.

¥ &TransactioninProgress()

org.hibernate impl.S...

org. hbermnate.imgl....
¥ list(java.lang.String query, org.hibernate,en org.hibernate.imgl.S. ..
org. hbernate imgl.5...

Argument

select person0_.1D a5 1D0_, person0_.firstName as firstName. ..

1

select person0_.1ID as ID0_, person0_.firstName as firstName. ..
from Person p where p.id=1
Method Class
e _I
J openSessiony) org. hbumu ml.s..
¥4 beginTransaction() org.hibernate.impl.S...
3% load(java.lang.Class entityClass, java.io.Serialz. org.hibernate.impl.S...

¥4 load(java lang, String entityName, java.io.Ses org.hibernate.impl.S. ..
com,dynatrace.sam.,.
=) %4 immedisteload(java.lang.String entkyName, org.hibernate.impl.S...
org.apache.derby.d...
org.apache.derby.d...
=) %, load(java.lang.Class entityClass, java.lo.Serlalz. org.hibernate.impl.S. ..

=) %4 ad(java lang, String entityName, java.io,Ses org.hibernate. impl.S. ..
com, dynatrace.sam...

=) @ getFrstName()

13 prepareStatement(java.lang.String)
17 executeQuery()

@ getribernateLazylnitializer()

@ getFrstName() com,dynatrace.sam...
=) %4 managedFlush() crg.hibernate.impl.S. ..
¥4 flush() org.hibernate.impl.5...

@ getribernatelazyInkisizer()

com, dynatrace.sam...

com.dynatrace.samples. hibernate, dataobjects. Person

select person0_.ID as ID0_1 _, person0_.firstName as Fir...
selact person0_.ID as ID0_1 _, persond_.firstName as fir...

com, dynatrace. samples. hibernate, dataobjects. Person

dynaTrace



po Traditional Load Testing
takes too long in an agile process

time

Sprint 1
Starts with Dev and dedicated
Time for Test at the End

Update Test Setup Run Tests
Scripts Environment

Testing extends sprints
>Consumes too many
Dev Resources

Adapt Scripts Re Run Tests Feedback to Dev

v dynaTrace



% Common Mistakes

Only use Sample Data

No Server Side Data

Wrong Think Times

Overloaded Load Agents

No Error Detection

Infrastructure Issues

dynaTrace



2 Load Testing needs to be , real”

Real Size and Content

Real Third Party Code
Real Infrastructure setup

No Guarantees!

Real Load

Real Number of Users

dynaTrace



by

Minimize and automate real Load Tests

Multiple Test Iterations
> needed to analyze

Root-cause
R B —lh
> »  Reproduction =~ —»! Refine Capturing "
r-———-—------—-}F - _I'_"_"_"_"_"_"_"_"_"_' -

L, ReRunTests .| Reproducton . _hl' Refine Capturing  r > 'Eliﬁgnatetls '!['est Itebll'ations e
L ___Nie e ' *Go directly to problem analysis
e - *Frees up resources for other proje

1
. X
'—»: Re Run Tests i— —-p Reproduction i— )

v

v
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2 Tip: Measure more than Response Time

Response Times

— Ll SE— T Ll T T L T L T T Ll T T Ll T T
¢ 0400 08:00 12:00 18:00 2000  12-Dec 0400  08:00 12:00 18:00 2000 13-Dec 0400  08:00 12:00 18:00 2000  14Dec
Load / Throughput

¢ 0400 08:00 12:00 16:00 20:00 12-Dec  04:00 08:00 12:00 18:00 2000  13-Dec  04:00 08:00 12:00 18:00 20:00 14-Dec
CPU Utilization

A
A [ A
A S ‘ e e
i e S S ey T S o i o o S S o o o S S i H'AJ""A‘AHA‘—H‘ B
c 04:00 08:00 12:00 16:00 20:00 12-Dec 04:00 08:00 12:00 16:00 20:00 13-Dec 04:00 08:00 12:00 16:00 20:00 14-Dec
Memory Usage

¢ 0400 08:00 12:00 18:00 2000  12-Dec  04:00 08:00 12:00 18:00 20:00  13-Dec  04:00 08:00 12:00 18:00 20:00  14-Dec
I/0 Reads and Writes

Sat, 1'1-Dec Sun, 1'2-Dec Mon, 13-Dec

aynairace
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Performance
VS.
Scalability
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A Tip: Identify Scalabilty Problems

Response time

Presentation Layer

Presentation Layer

Presentation Layer

Business Logic

Business Logic

Business Logic

Web Service/Remoting

Web Service/Remoting

Web Service/Remoting

Data Access

Data Access

Data Access

Minimum Load

Medium Load

Maximum Load

v

dmgTrace



2 Incresing Load Test is your friend

Performance Breakdown in Application Layers




by

Tip: Identify Regressions on Code Level

API

GoSpace Persistence
JDBC

GoSpace Web Services
EJB

Struts

Servlet

GoSpace Struts

XA

GoSpace Businesslogic
Java Web Services

GoSpace Persistence
JDBC

GoSpace Web Serices
EJB

Struts

Servlet

GoSpace Struts

XA

GoSpace Businesslogic

Java Web Services

Exec Avg [ms] Exec S*um [ms]  CPU Exec Avg [ms]

410.40 (56 %) 410.40 (56 %) 47.52 (196 %)
22292 (220 %) 222.92 (220 %) 64.20 (33506 %)
210.07 (54 %) 210.07 (54 %) 168.91 (53 %)
14.24 (241 %) 14.24 (241 %) 0.00 (- %)
1.07 (22 %) 1.07 (22 %) 0.18 (28 %)
0.63 (1 %) 063 (1 %) 0.21 (2 %)
0.41 (35 %) 0.41 (35 %) 0.41 (37 %)
-0.10 (-47 %) -0.10 (-47 %) 0.00 (0 %)
-032 (-35 %) -0.32 (-35 %) -0.33 (-39 %)
-69.44 (-10 %) -69.44 (-10 %) -69.44 (-10 %)

Exec Sum [ms]

T —
.1424

|1.07

|0.63

|0.41

-0.1

-0.32

0.4 [—

CPU Exec Total [ms]

47.52 (196 %) |
64.20 (33506 %) |
16891 (53 %) |
0.00 (- %) |

018 (28 %) |
0212%) |

041 (37%) |
0.00 (0 %) |
-0.33(-39 %) |
-69.44 (-10 %) |

|

|

410.4

-100 75 50 25 O 25 50 75 100 125 150 175

200 225 250 275 300 325 350 375 400 425 450

dynaTrace



A Tip: Get as granular data as possible

Method Argument Total [ms] Exec [ms]
4 doFilter(ServletRequest request, ServletResponse response, 3254598 012
4 §2 doPost(HttpServletRequest request, HttpServletRespon 32545.87 0.22
é selectModule(HttpServletRequest request, ServletCo 0.08 0.08

4 é} process(HttpServletRequest request, HttpServietRes; 32545.57 0.81
% findActionConfig(String path) 0.04 0.04

| é createActionForm(HttpServietRequest request, A 018 014

é} reset(ActionMapping mapping, HttpServietRequ: 013 013

é? populate(Object bean, String prefix, String suffix, 0.22 0.22

é validate(ActionMapping mapping, HttpServietRe 0.04 0.04

« % execute(ActionMapping mapping, ActionForm fc 32490.65 0.85

@ init(HttpServietRequest req) 0.00 0.00

I 8% lookup(String) 30.10 1.55

b &7 create() 124438 1135.54

« Q@ isLoginValid(String username, String passworc 3121531 010

« @ askForUser(String username, String passwo 3121521 0.34

4 getUser(String, String) 31214.87 645.29

“ @ Synchronous Path (RMI) - -

4 Eﬁ invoke(InvocationRequest) 30569.58 34.75

@ setSessionContext(SessionCon 21.50 21.50

@ ejbCreate() 2031 2031

! getUser(String username, Strin 30485.60 11.48

@ ejbRemove) 742 742

= exception org.jboss.util.NestedSQLException: No Ma... - -

€ logdj [ERROR] TransactionRolledbackException in metho... - -

Q__] exception org.jboss.util.NestedSQLException: No Ma... - -

! §2 findException(Class type) 0.27 010

é applicationInstance(String className) 0.07 0.07

! é} execute(Exception ex, ExceptionConfig ae, Action 019 0.07

dynaTrace



2 Test in your Production Environment

Real Environment
Real Validity
Less Cost

dynaTrace



7 Scenario 1: Use Production Hardware

Real Users

' f Production Environment \
T

L <

\\ T

g | J

\/
(

) )

\V

4

Virtual Users LB/FW Web Server App Server DB
Route Incoming Use some machines
Traffic during off hours for
testing
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Scenario 2: Duplicate Traffic

Real Users r

,\

i/

N\

Production Environment
— T~

e

\/
(

) )

@%

\ J

LB/FW Web Server App Server DB

i

Send incoming
traffic to Prod and
Testing Machines
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A Scenario 3: Partial Update

Real Users f Production Environment )
- > Y
,' '\ /\><\|/\©
T
T T 7> |~ C

g%\
.

LB/FW Web Server App Server DB

i

Update some machines to the version that
should be tested

dynaTrace



7 Use Cloud based Testing Services

Proxies

Control
Costs

Last Mile L oad Balancers
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Real Life Feedback

PurePaths: S/21/10 1:58 PM - S§i21/10 2:01 PM
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Z Understand your production environment

> Q

7.5/min

1009% 17x

1009 14x

Web Request

8.76s

Y

WebSph...Portal]

prtlill \
222.14ms (2.54%)

1 Agent
Websphere Portal

100% 26x

100% 12x

%

MLP3Fou...ation]
wasll
1.03s (11.81%)

1 Agent
MLP3Foundation

(

PolicyAdmin_L1
wasll

3.64s (41.57%)

1 Agent

PolicyAdmin

¥

Prism_L1...Prism]
wasll
327.27ms (3.74%)

1 Agent

Prism

100% 1x

,$

Security..ement]
wasll
123.77ms (1.41%)

1 Agent

Security...ement

S

¥

TPIMLP3_L1
wasll
46.44ms (0.53%)

1 Agent
TPIMLP3

Database
2.04s (23.34%)

e g Tees = . e ww
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Focus on areas with biggest impact

7\
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J// \\\/ o of Users
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Response Time
w
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100 200 300 400 500 600 700 800 900
Transaction Load

—Backend
—Java Frontend

—Web Server
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A ONE set of Tools

Communication

Collaboration
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% Brave new World

WE ARE NEVER DONE...

...WE CONSTANTLY IMPROVE
dynaTrace



Andreas Grabner
andreas.graber@dynaTrace.com

http://blog.dynatrace.com
@grabnerandi
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... and while you are here, bag

yourself:
- 2 Edition
dynaTrace dynaTrace AYAX

A

52 Weeks of APM Knowledge - Issue 2011 We b 2 ) 0

Visit dynaTrace booth

poasacs .




