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Background Mathematical/Natural
science, and?

profi.conﬁ

we make IT work

= Understanding for numbers and their relations

= Doing conceptual things from scratch

= Be focussed to do the right things at the right time

= Having the correct ratio of looking left and right vs. being focussed
= Creating models

= Giving talks

04.12.2017 www.proficom.de 5



Speakers profi.com

= Dr. Jan Sickmann
= |T Consultant
= focus: load- and performancetest

= Dr. Carsten Neise
= Senior IT Consultant
= focus: data management

04.12.2017 www.proficom.de 6



DID YOU KNOW, THAT WE... profi.com

= were founded 16 years ago

= have more than 75 specialists in all disciplines

= daily testing over 450.000 lines of ,new " sourcecode

= do load & performance tests up to 100.000 virtual users per application
= provide our services to all sizes of compagnies, big and small

= are MicroFocus Platinum Partner for Applications and IT Operations
Software

04.12.2017 www.proficom.de 7



OUR PORTFOLIO profi.com

Software

Runbook Automation
Development

Quality

Management Virtualisation &

Cloud Computing

Requirements IT-Security
Management
Architecture & IT-Operations
04.12.2017 Design www.proficom.de 8



QUALITY MANAGEMENT SERVICES

= Objective evaluation of methods like model-based testing, test
automation, modularization of tests, outsourcing and mobile testing

= |dentification of optimization potential

= Analysis of all existing systems and all processes established in your
business

= Conception regarding the introduction of the new lifecycle
management tool

= Individual product and method training sessions for your employees
= Early life support during the introduction

04.12.2017 www.proficom.de 9



CLOUD SERVICES

= Strategic consulting during the introduction of cloud computing in
your business

= Conception and implementation of an appropriate system
architecture

= Administration and operation of virtual infrastructures

= Advice on questions regarding contract design, copyright law, IT
security and data privacy

= Integration of deployment processes for cloud services within your
corporate IT

= Automation of basic system administration tasks up to the
integration into the automated build, deployment and test processes
in the cloud

04.12.2017 www.proficom.de 10



OUR PARTNER profi.com

LN o 1 & o
Hewlett Packard W\ tu rh Rey p a lo ’EE‘T ’Wg F;';(::

Enterprise

Platinum
Partner

Microsoft Partner ;
O experitest YPQF fecto

Gold Application Lifecycle Management )
mobile
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OUR CUSTOMERS profi.com

] - -Systems- MGI Endress+Hauser (Z1] +Haurs. EES7IE

Information Technology
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ERGO 7 UniCredit LNEEEE%S DAIMLER
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OUR CUSTOMERS profi.com

COMMERZBANK ¢ __ ‘v!llzlsll!:lenuua:u

L/ fineon ﬂ Deutsche Post 0

TOLL COLLECT V72
service on the road

TEWE ND SATCOM

TEL
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Classic models - V-Model profi.com
V-Model

a

Acceptance
User Acceptance Test Plan p.
Requirement Testing

A y 4

Software System Testing
... System Test Plan
Application

Verifization High I__EUEI Integration testing plan Integr:.atmn Validation
Design Testing
Unit
Detailed Design ! Unit Testing
W testing
plan
[ Coding ] t~3

v
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Modern models = Scrum Framework profi.com

Burndown Task Board

Daily N\ .C;art aa
® .~ ~ H.e.

Product

Backlog

I— prin eview

mmmmm Planning Sprint & Retro

S—

e

[o— :
e Working
— Software

& & &

Product Scrum Team
Owner Master Member

04.12.2017 www.proficom.de 16



Different requirements profi.com

Stand alone development, often only single development ~ Development in groups, distributed all over the world.

Tasks for implementing can seldomly split into parallel Tasks are offen split in several subtasks which are
subtasks which can be done by different persons (VIM, implemented by several programmers (Visual Studio,
Xemacs, ...) Intellid, Eclipse, ...)

Code has to be very performant, fast for numerous Depending on exakt use-case, but code performance is not
calculations such an big issue as in university

Fortran, C++, Ruby, Python, ... NET, Java

Very accurate and exact code Software has to be released very fast, bugs are often taken

into account

GUI not really in scope GUI matters

04.12.2017 www.proficom.de 17



Fundamental test process (ISTQB) profi.com

Planning and © Control

¥

Analysis and Design

¥

Implementation and
Execution

Evaluation of Exit
Criteria and Reporting

¥ /

Test Closure Activities

ISTOQB
Certified Tester
Expert Level
Improving the Testing Process

04.12.2017 www.proficom.de 18




Levels of software test - TMMi

The five levels of TMMi

04.12.2017

pdp| LEVEL 5: OPTIMIZATION

¢ Defect prevention
¢ Test process optimization
o (uality Control

LEVEL 4: MANAGEMENT & MEASUREMENT

#  Test measurement
*  Software quality evaluation
*  Advanced peer reviews

|  LEVEL 3: DEFINED

& & & & #®

Test arganization

Test training program

Test life cycle and integration
Mon-functional testing

Paer reviews

——3| LEVEL 2: MANAGED

Test planning

Test environment

Test policy and strategy

Test monitoring and control
Test design and execution

LEVEL 1: INITIAL

-
-

-

Chaotic process
Dependent on heroes

Mo understanding of the cost of quality

www.proficom.de
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Why load & perf()rmance teSting? profi.com

= Prevent costly faly—x al applications

= Assure perf der real world conditions
= [ ocate p e your customers do

= Avoid WN 1SioNns

= Reduce &
= Reduce infraStrs

Ok.
Let's illustrate
on some examples...

04.12.2017 www.proficom.de 21



Biggest web failures in 2016* profi.com

04.12.2017

N

Failed to get game data
from the server.

ke Moy

\ -/

Our servers are experiencing issues. Please come back

later

“https://www.blazemeter.com/blog/biggest-web-failures-2016-and-2017-resolutions

www.proficom.de 23



Biggest web failures in 2016* profi.com

C Fandango W Follow ’
@Fandango S

*httpS://WWW.blazer Due to an overwhelming amount of traffic, a wait room has been ]d_ZO’I 7'reSO|Uti0nS
activated. Get #RogueOne tickets soon, you will.
04.12.2017 fandango.com/rogueone 25
o 7:26 AM - 28 Nov 2016



The cost of poor web performance* profi.com

Z

THE COST-

So you've created a beautiful website,
complete with animations, optimized content,
and a perfect color palette

Your site may be a “work of art,” but
does it work?

A study of travel site
users found that

Slow load times aren'’t just 2 minor annoyance or
a convenient time to check your teeth for food
particles. They’'re a major burden to your site's
traffic and conversion, driving up bounce rates

and turning visitors off of your brand. Find out the

h true cost of poor web performance.

of web users
will abandon
a site after

The average
page load time
_ for the Top 2,000
) retail sites

*Kendal Peiguss, smartbear.com, Nov 30, 2012
https://blog.smartbear.com/web-performance/ o 707 [ ——
the-cost-of-poor-web-performance-infographic/ WU 70 but still not user-ideal

04.12.2017 www.proficom.de 26



The cost of poor web performance* profi.com

Research found out that

)
. . ) 11 % fewer page views
1 SecC Increase In responge time w4 7z
0
Ccou | d cause 1 6 % decrease in customer satisfaction
T 777 S 000050000500000000005000055 A ~ //,

&

7% ... .
° loss in conversions

T a7z zzziiziziz;izizzizzazizzizizzzzz

A 1-SECOND DECREASE IN AMAZON’S
PAGE LOAD TIME WOULD ANNUALLY COST

$1.6B IN SALES

IRON MAN!
THAT’S HOW MUCH IT COSTS TO BE
\ / (ACCORDING TO MONEYSUPERMARKET.COM)

SPEAKING OF BILLIONAIRES...

OF THE Top 59 RE
TAILERS, TH
INDUSTRY AVG RESPONSE TIME ISE

4.83 SECONDS

' IMAGINE ALL THE DOUGH THESE GUYS ARE MISSING OUT ON!
04.12.2017 www.proficom.




The cost of poor web performance* profi.com

Research found out that

V)
. . ) 11 % fewer page views
1 SecC Increase In response ’[|me 77/ Q7777777222722
(V)
CO U | d C a U S e 16’{’ decrease in customer satisfaction
o ////// §/////7////////7///77/ /7777777 “ 5/ ////,
o &
* % % * % * * * * ¥ % ¥ % 7/{3Iossinconversions

PRESIDENTIAL T a7z zzziiziziz;izizzizzazizzizizzzzz

CANDIDATES  asouT SITE PERFORMANCE

A 1-SECOND DECREASE IN AMAZON’S
PAGE LOAD TIME WOULD ANNUALLY COST

* * kA K kKA KKK
K- $1.6B IN SALES

IRON MAN!
THAT’S HOW MUCH IT COSTS TO BE
\ / (ACCORDING TO MONEYSUPERMARKET.COM)

SPEAKING OF BILLIONAIRES...

OF THE Top 59 RE
TAILERS, TH
INDUSTRY AVG RESPONSE TIME ISE

4.83 SECONDS

E ALL THE DOUGH THESE GUYS ARE MISSING OUT ON!
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Performance vs. load vs. stress testing profi.com

Interactive Schedule Graph
1.200
Legend
[¥ — cocktailshopenhancedic
1.000
800
o
& 600
=
400
200
D! T T T T T T T T T T T T T T T
00:00:00  00:07:00 OO:0Z00 000300 000400  OO0:05:00 00000 000700 000200 000900 001000 001100 001200 001300 001400 001500
Time

04.12.2017 www.proficom.de 37



Performance vs. load vs. stress testing profi.com
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Stress test / Spike test

00:00-00

04.12.2017
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Types of performance testing profi.com

Component testing Find the behavior and performance of each tier

Load testing Determine if the system handles anticipated real-
world load

Stress testing Find system break point; measure if system

environment is properly configured for unexpected,
high-transaction volume

Volume testing Check system stability under extended periods of
load

04.12.2017 www.proficom.de 47



Examples of Performance Test Objectives  profi.com

= Application response time
= Coniguration sizing

= Regression

= Reliability

= Capacity planning

= Bottleneck identification

04.12.2017 www.proficom.de 47



Functional vs. non functional testing profi.com

Functional testing Non functional testing

Goal Example Goal Example

Functionality Do business processes Performance under load Does the response time at
still match the 1,000 parallel requests
requirements after an match the requirements?
implementation? Stability Does 1,000 parallel

requests influence the
system over a certain
time?

Functionality under load Do all business processes
still work correctly under
load?

04.12.2017 www.proficom.de 43



Functional vs. non functional testing profi.com

Functional testing Non functional testing

Goal Example Goal Goal

Functionality Do business processes Performance under load Does the response time at
still match the 1,000 parallel requests
requirements after an match the requirements?
implementation? Stability Does 1,000 parallel

requests influence the
system over a certain
time?

Keep an eye on

basic performance (single user)
even during functional testing!

Functionality under load Do all business processes
still work correctly under
load?

04.12.2017 www.proficom.de 44



Functional vs. non functional testing profi.com

Functional testing Non functional testing

Goal Example Goal Goal

Functionality Do business processes Performance under load Does the response time at
still match the 1,000 parallel requests
requirements after an match the requirements?
implementation? Stability Does 1,000 parallel

requests influence the
system over a certain
time?

Keep an eye on

basic performance (single user)
even during functional testing!

Functionality under load Do all business processes
still work correctly under
load?

04.12.2017 www.proficom.de 45
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4. stairway to load & performance testing
5
6
/
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Get the right people together

Project manager

04.12.2017

Developers Testmanager Test engnieer
O O
() (2

IT operations department Competent department

www.proficom.de

profi.corﬁ

we make IT work

47



Get the right people together profi.com

Coordinating the
‘ whole development
“ project
Creating test scripts
and executes tests

Project manager
User stories, use

Developers Testmanager Test engnieer
cases, numbers for

. general usage and

“ “ concurrent users

IT operations department Competent department

Coordinating

planning, test

exection and
analysis

Name load critical
functions. Receive
test results. Fixing
application

Infrastructure
information. What to
monitor? Support

monitoring

04.12.2017 www.proficom.de 48



Get the right people together rofi.com

Coord|na‘t|ng the we make T work
‘ whole development
project

Coordinating

planning, test “

exection and ,
analysis Project manager
. I Creating test scripts
‘ ‘ ‘ and executes tests
I I
Name load critical \7
functions. Receive “ “ “
g Get in touch before load testing for deriving test acceptance criteria and load models
R / \ User stories, use
P . ‘ cases, numbers for
ntrastructure eneral usage and
information. What to “ “ wmm Ssers

monitor? Support
04.12.2017 www.proficom.de 49
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Defining Goals profi.com

= Start with conceptual goals

= Jotting down goals that can't be measured will allow later filtering to
create more focused goals

= Examples:

= Responsivness of a search function: Are we able to get search results within a
reasonable time?

= System administrator's concern if the “Update” transaction functions during
heaving usage.

= efC.

04.12.2017 www.proficom.de 50



Quantifying Goals profi.com

Conceptual goal Quantitive goal

= The search must be fast enough = Search transaction time 5 sec for
2,000 concurrent users during
peak hours (8-10 a.m.)

= Confirm that save function works | | = Achive 300 concurrent users for
under heavy traffic save function at peak time (noon)

04.12.2017 www.proficom.de 51



Business process matrix

profi.com

we make IT work

Users (typical Users (peak time) | Dynamic content
GEV)

Signin 70/hr 210/hr

Creating new 10/hr 15/hr Moderate
accounts

Searches for 130/hr 180/hr Moderate
artists

View artist's page 20/hr 30/hr Moderate
Purchase MP3s  40/hr 90/hr High

04.12.2017 www.proficom.de

High
Low ?
Moderate ?
High
High ?

61



Defining a real world load profi.com

= Concurrency = Number of users acting (!) on the application
at the same time (1)

= Application level
= How many users are active on the system?

= Business process level
= How many users are buying MP3s?

= Transaction level
= How many users press ,Buy MP3" now?

04.12.2017 www.proficom.de 62



Defining a real world load profi.com

= Do not focus on business processes/transactions or concurrent users
alone!

= Better:
= How many users
= execute which transactions (business process)
= during which time?

= Dervive from business process matrix and statistics
= Create an extended transaction/business process matrix

04.12.2017 www.proficom.de 63



reating a transaction matrix profi.com

RANSACTION MATRIX / Load Test - Planning / Calculation | e s et e
Oracle Forms 11g ( MCR TIME RECORDING ) Process MCR TimneHec roup__|Low Activ av Group Process  |MCR All TREC
- - user max 132 VUser wsermax_ | |—
(Grou Normal Activ 100% forion/h | 3.0 MerihVUser [temion/ b | |=lOUp MCR All TREC
Business Process - Navigation Complexity | Response Time  |[Vuser max 800 Vilsar Tberon | TATR | TATe | Theraien e
||.-!|.c:i|:u" [ Use Cases Freguency SLA Accepl ([Heretion!h 24 ker/hVUser
"Nr. |Trans.a-:ti:" Mame (TA) selectad gy micl low < ins <ns || TA ke ration. TA/!h TAls ; T 01 TA/h TA / min TAl e
1 511 0,14
Use Cases Modul "MCR Time Recorder™
|Action 1 mer login
1|Start Url 1 1889 0,52 1889 a8 0,52
2|Login 1 1889 0,52 1889 48 0,52
|Action 2 mer time recording nav
3|Input <TREC= and enter 1 1889 0,52 1889 .48 0,52
|Action 3 mer timere cording (loop)
4|Edit Task 1 <Comment-<Hours= 2 mTT 1,05 T 62,05 1,05
5|Edit Task 2 <Hours= 2 T 1,05 - — o T 62,05 1,05
Adi«;nsquocebcnpentlwp]
15| St Filter <No profile selecteds 5 1366 038 1 511 0,14 16876 na 052
16|Filier P-1D i 5 1366 038 1 511 0,14 1876 na 052
17|Cpen P-10 calculation 5 1366 038 1 511 0,14 16876 na 052
18(Nav Tree <Approvals=<SE3> 5 1366 038 1 511 0,14 1676 Nz 052
19|POF Report 5 1366 03 1 511 0.14 1876 nmw 0,52
20|Report Selection all 5 1366 038 1 511 0,14 1876 na 0,52
21|Report Selection press <Cancek- 5 1366 038 1 511 0,14 16876 na 052
22|Tab <SE3 Approval Overviews 5 1366 038 1 511 0,14 1876 a7 0,52
23(Tab < SE3 Control Approval Workflow= 5 1366 03 1 511 0.14 1876 nmw 0,52
24|Tab <SE3 Approval Global= 5 1366 038 1 511 0,14 16876 .27 052
25|SE3 <Closex> 5 1366 038 1 511 0,14 1876 na 0,52
[Action 7 quo calc close (loop)
ES‘Aquisit on <Close2- 5 1366 038 1 511 0,14 1876 na 0,52
{Action 8 quo exit
27 [<Exits 1 325 0,00 1 587 0,16 1 73 0,08 1 511 0,14 1696 238237 0,47
I
Transactions (Requests) per teraion of Business Process 21 TA | heration Total Transaction
+ Response Time Total per eration (One User) + 25,0 s/ e ration TA'h TA/min TA's
Thinktime betwesn the Transactions (average) T508/TA :;‘: :';'i::
+ Thinktime Total per fteration [averags) + 1500,0 5 / Heration :;";-‘ T:. . J0EE0 B&1 11,02
05/ Heration
Duration of Business Process per Reration (One User) gu 15250 s/ heration 930,05 Reration
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Documenting user steps and input data

04.12.2017

lAction 1 msp login
TA1: Start URL:

hitp://si A forms/frmserviet?config=IGPK PERF SSO&record=names
TA2: Login

Parameter (Test user ,USER dat" unique)
mm%ww‘ﬁww s = =7 i‘

e
U ribangoet coubwn 5 DA VoHon Lin (Wt 1 gy meatavs

Action 5 msp price nay (loop)
TA 13:  Input <PRICE= and enter.
Parameter

Welcome to iIGPM!

Action 6 msp price planning (loop)
TA14:  Filter Profile
Rarameter (-

M- > N
»
P 7 - TP rom @)
B | riarmeer  Woaert  meee Lo Taee W ki Oneg s Gt BU Sy Desireton PN Dvteneton o oW oor
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1 FoRCo0eT) L] e Lot ocuna QOUNE_Rorgitemes I DOR0M  DESIM O
° Feareoyne cocs ._on o0 e rwan FRCORCE  ACORCP O
" Poarenon oot Y e Comagr 20 CORBMAIRNID  DEBR  OSBR O
U000 40 Ll L g ose o CPW0_DINEO CORPY AR osasr o
Seenstone L LAl T oser ChcoL Bty L oeen O
Fescent e RS0 T > b W WA M D, D6M0T  0BGOT O
0o wos O ose cmaon RO N Doy e O
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Fescooates L 0 Tk 06 ones ossveTY OSSWETY SuwitPross OGATT  D4SOT O
oscon 198 "wos Soawa_st oses ooweTY DOVETT S ADOLLC DESWS OSSO
wsanrg Ll e BCU CRPCETCI W FOCH TGS ORaAN  DeSAN O
LU Lol W AT osat (= ol Magretant rueiir 1000 DS00W  DSEM O w
| e s i

TA15:  Part Number set <Eilter>
Parameter (PARTNUMBER . dat random)

M+~ e« EEw ™
e o = ==
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-
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i e Aot tron
4 e Lag B .. . R
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Determining valid test data profi.com

= Sources:

= Application Data
= Datais resident in the application’s database
= Examples: ID numbers and passwords
= User-Generated Data
= Originates with the user
= Examples: new unique ID or email address
= External Data

= Data is unknown before the application is run
= Examples: confirmation and purchase order numbers

04.12.2017 www.proficom.de 68



Monitoring system components profi.com

‘>‘\ Database

IS slow

‘ or unable
> / to feed data

Application server
cannot handle the request

—D
»

Firewall Load balancer
not configured not distributing

properly properly

Faulty Web server
from cluster

04.12.2017 www.proficom.de 72



System performance monitors profi.com

[ -2 s |7 @@l | SRS

= SyStem resource MONItOrs  rgm, ~ | elisie _ss:colmam v soeiens S
« Network monitors = E———
= Firewall monitors

= \Webserver monitors

= Application server monitors
= Database monitors

= ERP/CRM monitors

04.12.2017 www.proficom.de 73



Test environment orofi.com

we make IT work

= Mirrors the production environment

= |s dedicated to performance testing only (no interference with production
USers)

= Allows data to be written, read, destroyed
= Allows test system to be rebooted

= Allows to run the business processes correctly (application code freeze)
= Must contain sufficient hardware to generate the defined load

04.12.2017 www.proficom.de 74



Agenda profi.com
choose the right tools

1.
2
3.
4.
o
6
/
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LoadRunner on-premise

profi.corﬁ

we make IT work

Controller On-premise Load Generators Appplication under test

04.12.2017 www.proficom.de 77



LoadRunner on-premise + cloud LGs

profi.conﬁ

we make IT work

Cloud Load Generators

] : ? E
Controller Appplication under test

04.12.2017 www.proficom.de 78



LoadRunner on-premise + cloud LGs

profi.conﬁ

we make IT work

Cloud Load Generators

E llllllllllllllllll .. g
; ----------------- ..."-----l“ :
Controller On-premise Load Generators Appplication under test
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StormRunner + on-premise LGs

profi.conﬁ

we make IT work

StormRunner

Cloud Load Generators

: llllllllllllllllll .. g

: ", g S

; IIIIIIIIIIIIIIIII .....lllll-“ :
On-premise Load Generators Appplication under test
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StormRunner

profi.conﬁ

we make IT work

(/e
(/e
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StormRunner

Cloud Load Generators

“‘-lll....

.
*
S L )
_ :
-
L]
] [
] [
. n
™ n
. .
L]

. L]
. L ]
. o

° L4
° L4
Q‘ .
* i\ ‘0
* ° . *
'y .
'} *
e

.
"sappunnt®

Appplication under test
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Agenda profi.com

1.
2
3.
4.
5
6. execute and analyze the results
:

04.12.2017 www.proficom.de 86



200

150

100

Test case density 1/s
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Phases of ideal load test profi.com
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Phases of ideal load test profi.com
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Phases of ideal load test
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Analyzing results profi.com

we make IT work

= |s there enough test hardware available in the test environment?
= Benchmark business processes against the testing hardware

= Take a business process and execute a small number of users against
the application.
= Validates the functionality of the business process
= Potentially exposes unknown data dependencies

= Evaluate the testing infrastructure against the footprint.
= Do | have enough hardware to generate the user load?
= Do | have enough memory?
= Do | have enough CPUs?
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Analyzing results

Example: Response time and CPU consumption
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profi.com®

we make IT work

Summary

Quality in software life cycle — essential!
Software testing - indispensible!

Consulting
Results/data analysis
& interpretation
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_ & conceptual skills
& test designs
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We are hiring! .

students and graduates
+ trainee-program for graduates
+ positions for internship, working student, theses

professionals
+ |T-Consultant with different specializations
+ test automation, load and performance test, test data management and analysis
+ cloud engineering and automation

see www.proficom.de/karriere for more information!




IONS*

Quest

" sERE T4 *e I-o

- .




