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BERNER & MATTNER

Berner & Mattner Overview

Founded: 1979
Employees: 430 wosbur
Turnover 2012: 41,7 Mio. €
Sites: Munich, Stuttgart, Ingolstadt,

Wolfsburg, Berlin, Cologne, Vienna #WeSLge
Offerings: Products and Engineering el
Sectors: Automotive, Transportation,

Industrial Embedded Systems

TOP clients: DAIMLER, BMW, AUDI, Siemens, Ford,
VW, Bombardier, EADS, Deutsche Bahn, MAN
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BERNER & MATTNER

Assystem Group Overview assystem

Founded: 1966 ™ . A
\;’y .
Employees: 10.745 7 " S
Turnover 2012: 855,6 Mio€ '
Sites: Australia, Belgium, Germany, France, Great Britain, India,

Yemen, Canada, Qatar, Morocco, Nigeria, Austria, Portugal,
Romania, Russia, Switzerland, Spain, USA, United Arab

Emirates

Offerings: Engineering services and consulting

Sectors: Energy, Automotive, Rail Transportation,
Aerospace & Defence, Technology & Product
Engineering

TOP clients: Areva, Alstom, EADS, EDF, General Electric,

Peugeot-PSA, Renault, Rolls-Royce,
Spirit Aerosystems, Total
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BERNER & MATTNER

Our Products

TESTONA
Test Design using the Classification Tree Method

MERAN
Specification of Systems with many Variants

MESSINA
Platform for virtual integration, model-based simulation, SiL and
HiL testing

MODENA
Infotainment & body specification and test system

CCeOe
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BERNER & MATTNER

\N ASSYSTEM COMPANY

Test Process and Test Activities

Specification Tested (Sub-)
System
e.g. Modul-, Integration-, Systemtest

Test Test Test Test
Planning Implementation Execution Evaluation

Test Management / Test Documentation
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BERNER & MATTNER
: TEM COMPANY

AN ASSYS

Test Process and Test Activities

Specification Tested (Sub-)
System
e.g. Modul-, Integration-, Systemtest

Test Test Test
Implementation Execution Evaluation

Test Management / Test Documentation

Test
Planning
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~==®  (Classification Tree Method

BERNER & MATTNER

Black box Test Design Technique

Systematic Process
Graphical Representation of Test Problem
Independent of Test Domain, Test Level and Test Object

Tool Support:

TESTONA o ;'%ﬂ\*
Recommended for 1
Certified Tester ]
yas -
ISTQB

International Software
Testing Qualifications Board
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Example
BERNER & MATTNER

—— Input domain -

System under test ’ Privileges Operation  Access Method

mt Tool

Data M

Privileges

Access Method |

e zw « ©
@ @ e
1 L ®
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BERNER & MATTNER

System under test

Example

Minimum number of test cases = 5_I
e five disjoint classes for the

e s R MothAd
ClaoolliCallOll ACCCSo VICUTTOU

Access Method |
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BERNER & MATTNER

System under test

Example

Maximum number of test cases
&P 2*3*5=30

Access Method
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BERNER & MATTNER

System under test

Example

Logical dependencies
Brc:wser = NOT delete
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W (assification-Tree Editor TESTONA

BERNER & MATTNER

Syntax-oriented graphical editor to support the classification tree method

Automatic verification of test cases against =T TSI ] o

defined dependency rules g

Automatic test case generation with
generation rules

Tag approach for annotation of
additional information and meta-data

Generic and customized tool coupling

Statistics

O TP @ @ vanuer [T cuinenials canveo. Al Ml \g sz

SI E M E N S @ BOSCH irdeto KMW ,‘telenor GrMusng :M ret“a,r-usl E '(P Industriens Pension U.S. AIR FORC @

edee

. BRAND o Continentale
mMaersk & PHILIPS  7..gystems:-- oticon | ey KEM MM?

b
acerne MBI SBB CFFFFS Wi 4

iniseri v Volksgezondheid,

NOKIA =+
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BERNER & MATTNER

--- AND THE
LAST 2 MONTHS BEFORE
THE DEADLINE WE'VE
RESERVED FOR TESTING
AND DOCUMENTATION

Prioritization

How to identify test relevant aspects
(and distinguish from irrelevant stuff)?

How to distinguish between “good” and
“bad” test cases?

How to reduce size (=cost) of test
suites?

geek & poke

Without loosing test quality?

IN OTHER
WORDS:
YOU HAVE 3
MORE
MONTHS TO

http://geekandpoke.typepad.com/geekandpoke/2010/02/project-management-made-easy.html

TESTONA N
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BERNER & MATTNER Example — Prioritization

Data Mgmit Tool

| Access Method

Privileges

Database-Frontend Browser MNative Create Edit Delete Morrmal Superuser
5% 70% Tool 25% 30% S0% 20%% 52% 48%
JavaScript
Yes Mo
90% 10%
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BE
Data Mgt Tool
[ Access ethod
Database-Frontend Browser Mative Create Edit Delete Morrmal Superuser
2% 70% Tool 25% 30% 50% 20% 52% 48%%
JavaScript . _
# Access Method Operation Privileges
1 Browser (with JavaScript) Edit Normal
Yes Mo
o, o,

90% 10% 2 Browser (with JavaScript) Edit Superuser

3 Browser (with JavaScript) Create Normal
4 Native Tool Create Superuser

5 Native Tool Edit Normal

6 Browser (with JavaScript) Delete Normal
7 Native Tool Delete Superuser

8 Browser (no JavaScript) Edit Normal
9 Browser (no JavaScript) Create Superuser

10 Database-Frontend Edit Normal
1 Database-Frontend Create Superuser
12 Browser (no JavaScript) Delete Superuser
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BERNER & MATINER  Coverage criteria

For prioritized pairwise combination

Each Used Coverage (EUC)

number of covered class pairs
number of coverable class pairs

Weight Coverage (WC)

EUC=

sumof weights of covered class pairs

WwC=
sumof weights of all coverable class pairs
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— 4

BERNER & MATINER - COverage criteria

ASSYSTEN MPANY

B Each Used Coverage @ Weight Coverage

Coverage Level

Number of test cases
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BERNER & MATTNER ~ Optimizing test suites

30% weight
coverage with
one test case

Access Method Operation

Browser (with JavaScript) Normal

TESTONA Next Level Classification Tree Method and Combinatorial Test Design
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BERNER & MATTNER ~ Optimizing test suites

60% weight
coverage with
only three test

Access Method Operation

1 Browser (with JavaScript) Edit Normal 0.12 0.30

cases
2 Browser (with JavaScript) Edit Superuser 0.19 0.48
3 Browser (with JavaScript) Create Normal 0.27 0.60
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BERNER & MATTNER ~ Optimizing test suites

90% weight
coverage with
just seven test

Access Method Operation

1 Browser (with JavaScript) Edit Normal 0.12 0.30
cases
2 Browser (with JavaScript) Edit Superuser 0.19 0.48
3 Browser (with JavaScript) Create Normal 0.27 0.60
4 Native Tool Create Superuser 0.38 0.71
5 Native Tool Edit Normal 0.50 0.80
6 Browser (with JavaScript) Delete Normal 0.58 0.88
7 Native Tool Delete Superuser 0.62 0.92
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BERNER & MATTNER ~ Solution: Weighted Test Cases

E CTE Optimize Testcases x|
Optimization Configuration
Access Method Chose the optimization criterion and set the test case coverage
percentage,
Database-Frontend Browser MNative Cre = .
Tool * Weighted coverage
™ Each used test coverage
1 1 1 1 1 1 1 1 1 1 1 H
|
5 | T9.7%
YES ND 1 1 1 1 1 1 1 1 [ 1 1 H
M PPC occurrence ,', ' ,'.. .I.
) testcase 1
() testcase 2 testcase 5
) testcase 3 testcase 6
) testcase 4 testcase 7
() testcase 5 testcase 8
() testcase & ot testcase 9
8 testcase 7 ‘ testrase 10
testcase 8 testcase 11
(O testease 3 : testcase 12
) testcase 10 testrase 13
) testrase 11
() testcase 12 *
() testease 13 * i 5 testCases out of 13 selected (38.46%)
Reducing number of test cases ™ ok | cance

Based on preferred coverage

Interactive preview
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BERNER & MaTTNEr EQUIrements Traceability

Requirement 1 Test Case 1
Requirement 2 Test Case 2
Requirement 3 Test Case 3
Requirement 4 Test Case 4
DOORS Requirement 5 Test Case 5 TESTONA
(or other RMTool)  Requirement 6 Test Case 6

Coverage of Requirements by one/many Test Cases or Tree ltems

£ Requirements View £ 0 ‘ &v | ‘Eﬁ’i - 'z Requirements View = "," | & ‘ &= -
Obj{ Value Connection Linked CTE Objects & Obij{ Value Connection Linked CTE Objects &
9 | 2 Description of Interface: NBK1130;36677 - testcase 11 29 | 9 Appendixes Interface: NBK1130;36677
the data Module: /Requirements/Neues Modul Module: /Requirements/MNeues Modul
_____ 10 |21 Thisisanew | Interface: NBK1130;36677 - testcase 5 28
Text Module: /Requirements/Neues Modul
i i n o A
| 12 | 2.2 Sensitivity Interface: NBK1130;26677 - testease 2 7
=) Medule: /Requirements/Meues Medul
N 13 |3 Representation | Interface: NBK1130,36677 - Matorcycle
Module: /Requirements/Neues Modul 26 |8 . .
| S 7| 30 |31 Anewobject | Interface: NBK1130:36677 - Cabriolet Bon US = Auto I atIC I raCI n Of
I Module: /Requirements/Neues Modul 25 & o
14 |4 Content Interface: NBK1130;26677 - testease 4 .
. -4 . | Module: /Requirements/Neues Modul 24 738 Req u I re m e ntS ‘ h a n g eS
1 T 15 |5 Access Interface: NBK1130;36677 - testcase 2
Module: /Requirements/Neues Modul = ]
* ¥ - 16 |6 Responsibilities | Interface: NBK1130,36677 - testcase 3
) L Module: /Requirements/Neues Modul
7 popeten ] e L P s nnion nees 8
P Y ] 17 |61 Interface: NBK1130;36677 - testcase 12
arari A Application-orient | Module: /Requirements/Neues Modul
W epasastans - | 1 Tachmical ed responsibility 5 |1.3Status Interface: MBK1130;36677
e ¢ | 12N SChreen 18 |62 Organizational | Interface: NBK1130:36677 - testcase 10 Medule: /Requirements/Neues Modul
v | 1asatus responsibility Module: /Requirements/Neues Modul 2 |11 Technical Interface: NBKL130-35677
14 Applcability the Test Cases 19 | 6.3 Technical Interface: NBK1130,36677 - high Identification - Module: /Requirements/Neues Medul
responsibility Module: /Requirements/Neues Modul Hallschen
i 2 Description of the data. |
1 - testease 10
inki i i % i i s Medul H :
Linking with Requirements Linked Requirements ~ =Med Non-Linked Requirements =
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J iramante Traraahilitv

BERNER & MATTNER 1 Properties JJ," Requirements Coverage Matrix &7

A

I
a

9

[f one ofthe doors reports the opening ¢
After closing the last opened door the ir

Requ As s00n as the engine control unit repo ase 4
DOORS The light contral by the light switch has -

A ReOU i e o A2 e ight Switen 12 <t T mammms \SEEEERERREE ase 5  TESTONA
or other 00 Friority rules: The lightswitch has highe |
( ) Requ In mode 1 the interior light shall be swit ase 6
The persistence period shall be param
2 Performance Requirements

- For protection of a battery against disch N .-
COverc The brightness of the interior light shall € |temS

=] ";; DE [ i
Y 5 = Eg ©
5 g 8 £ b5gg8
Jdwg o = =-dcaz
] LLI @ = s 200m
Reql 2alZ0g = CNT ST 0w ase 1
q S5 SnC etz 50T 2525
Re U Ewmoo0doowoomy v EOd asez
q 1 Functin_nal F_iequirements I I [ |
Requ Sensars in drivers door and passenger ase 3

AEIEE S

JE
Linked CTE Objects &
F
- = Meues Modul
10 |21 Thisisanew | Interface: NBK1130;36677 - testcase 5 28
Text Module: /Requirements/Neues Modul
12 | 2.2 Sensitivity Interface: NBK1130,36677 - testcase 2 7
Module: /Requirements/Neues Modul
13 | 3 Representation | Interface: NBK1130,36677 - Motorcycle
Module: /Requirements/Neues Modul 26 |8 . .
30 |31 Anewobject | Interface: NBK1130:36677 - Cabriolet BO n u S = Auto I atIC I raCI n Of
Module: /Requirements/Neues Modul 25 B o
14 | 4 Content Interface: NBK1130,36677 - testcase 4 .
d@ Requirements Changes
15 | 5 Access Interface: NBK1130,36677 - testcase 2
Module: /Requirements/Neues Modul = 1
16 | 6 Responsibilities | Interface: NBK1130,36677 - testcase 3
2 + b Module: /Requirements/Neues Modul
7 popeten ] e L P s nnion nees ]
T ———g ] f 17 |61 Interface: NBK1130,36677 - testcase 12
i A [ Application-orient | Module: /Requirements/Neues Medul
B eprasastens et | 1 Tachmical ed responsibility 5 |1.3Status Interface: MBK1130;36677
e [© | 2 M schen 18 |62 Organizational | Interface: NBK1130:36677 - testcase 10 Medule: /Requirements/Neues Modul
J i:shmwm!“ responsibility Module: /Requirements/Neues Modul 2 |11 Technical Interfece: NBK1130:36677
19 | 6.3 Technical Interface: NBK1130,36677 - high Identification - Module: /Requirements/Neues Medul
responsibility Module: /Requirements/Neues Modul Hallschen
i 2 Description of the data |
| - testcase 10
L . . [ . . = Modul . .
Linking with Requirements Linked Requirements ~ =Med Non-Linked Requirements =
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M H d M | Airplane Door Control. C:\Users\kmse\Dune Dqunlml.mm = | E
I n ap m po rt Datei Bearbeiten Ansicht Einfiigen Format MNavigieren Extras Maps Hilfe |
BERNER & MATTNER GO LV [mon JEEde e BT | b O ¢ P dhm  ={sansserit
= Airplane Door Control.mm™

»

m

| -

Layout-Ansicht | HTML-Code-Ansicht

4

®
a9
o
!
ViIN
U too low
i o too cold |‘/ ok
+ " Outside Air Pressure |~ — L
— -50°C-50°C 4{ problematic (but still ok|=
X —— | Outside Temperatur / Y
@ 50°C-120°C Jﬁ,’i‘\\ / \_ too high
i e SR L
@ too high / \ S Sea Lavel
@ too low '\/Ajrplane Door ContmD\ |'/ 2.0001
— e N Atitude J—————

a low (but still ok} | / T qoonn

—_—] / \ e ———
@ ok | System Voltage ‘-\\ \_ 20.000f
@ high (but still ok) A too low
w | N —
@ too high / . Inside AirPressure | ok
5 \_ too high
? £ LU L
g Bearbeiten Format Tabelle Hilfe

- — - - == = =

Ql- nm|3{,ﬁ|ﬁ | sansserif v |12 vjhz U@ === i==

Airplane Door Contral

Outside Air Pressure

Inside Air Prassure Qutside Temperatur

System Voltage

too cold

-50°C - 50°C
too high problematic (but still ok) 50°C - 120 =C
too high too high

Sea Level
lowr (but still ok)

10.000 ft
20.000 ft high (but stil ok}

too high
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~—®  Excel Import

BERNER & MATTNER
AN ASSYSTEM COMPANY

@) Excel Import Wizard

Sheet
Adjust the interpretation of the tabular data.

Layout
@ Rows represent test cases () Columns represent test cases
Sheet
TEST_CASE_N.. PARAMETER  PARAMETER  PARAMETER  PARAMETER  PARAMETER

HEADING SignalA SignalB Switch  Power  Checksum
TEST_CASE @ a off 11,5V OK
TEST_CASE R b off 12V OK
TEST_CASE F= c an 135V oK
TEST_CASE @1 b an oV oK
TEST_CASE R : c an 6V fail
TEST_CASE w1 b off 4V oK
TEST_CASE @ c off 11,5V oK
TEST_CASE R a an 12V oK
TEST_CASE @ b an 135V oK
TEST_CASE td0 3 c off 11,5V oK
TEST_CASE t1 1 b on 12V oK
TEST CASF w12y - on 135V 0K
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Inspector
BERNER & MATTNER

Checks both the classification tree and test case tree.
The output contains all relevant information about possible problems:

Missing Marks
Incomplete Leaf Node

Unused Leave C|aSS = Properties |[%( Problems 3 wh = =)
MiSSing Connection Descripticn Location
. & Missing Marks (2 items)
Dupllcate Test & Missing Marks [OFF, ON] O Testcase 1
& Missing Marks [OFF, ON] ) Testcase 2
@ Incomplete Leaf Mode (1 item)
3 Incomplete Leaf Mode: Engine a6 Engine
i Unused Leaf Class (1 itern)
# Unused Leaf Class: <12 2V & <122V
i Missing Connection (2 itemns)
# Missing Connection: OFF & OFF
# Missing Connection: ON @& ON
i Duplicate Test (1 item)
i Duplicate Test: Testcaze 5 & Testcase 4 () Testcase 5

TESTONA Next Level Classification Tree Method and Combinatorial Test Design
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BERNER & MATTNER 1€St Completeness Analysis

Test Coverage

Analyze existing test suite, Check fulfillment of Coverage
Levels (e.g. Minimal, Maximal, Pairwise, ...)

i = 4
£ Properties ( Test Coverage 7 = oun T 0

Coverage: 31%

Absolute Coverage: 5 of 16 tuples

Duplicates: 3 tuples (18%)

Coverage Rule: | Pairwise Combination b |

Test Items: | All - |

Tag Filter: |Cuntair15 "| | "|

TESTONA Next Level Classification Tree Method and Combinatorial Test Design
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TestCases TestResult
[ Interior Light Control @
Test result management () Functional Tests a
@ Door Open v
Monitor test status, e.g. @ Light Switch On v

71 Pairwise Combination

Failed () Pairwise Combination Testcase 1 =
i@ Pairwise Combination Testcase 2 o
N/A @ Pairwise Combination Testcase 3 -
D Pairwise Combination Testcase 4
No Run - -
© Pairwise Combination Testcase 5 | (7) N/a
Not Completed D) Pairwise Combination Testcase 6 ¥ Failed
0 Pairwise Combination Testcase 7 | o o p
& Mo Run;
PaSSEd @ Pa?rwise Cumh?nat?nn Testcase § /A Not Completed
@ Pa!rm.r?se Cn:ur‘nl::l!nat!cun Testcase 9 + Pasced
i@ Pairwise Combination Testcase 10 I}
- f; n:_:_..;__ P R T N R I |
| Properties &3 ] B

sz Tree Interior Light Control.cte

T Property Value
Autolayout 4 TestResult

- TestResult Passed
Tags
Description

TESTONA Next Level Classification Tree Method and Combinatorial Test Design
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BERNER & MATTNER

Test Evaluation

Root Cause Analysis

Analyze individual test results to check for problematic system configurations

Krs';'a *nterior Light Control.cte 73

Inftmriar Light Contral

[ Esttery Votoge St |

Serm:r:l

Doors Sermar I.r«j'tSml::h | |:r|gn=

o of ey |

TestCases TestResult

Interior Light Contral ]

| Battew Voltage Status |

| Doors Sensor || L|ght Switch | | Engine |

:)_

i
Ly

B3 Pairwise Combination

&
&
o

Pairwise Combination Testcase 1

Pairwise Combination Testcase 2
Pairwise Combination Testcase 3
Pairwise Combination Testcase 4
Pairwise Combination Testcase 5

CCOoOTCOoToT

Pairwise Combination Testcase

|
!

—&T 80—

0@
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& g TESTONA Tool Integration

BERNER & MATTNER

testiDEA MTest classic

Professional

Juu FE -i:-bllwm 2 s (N R TR s || P

= Outiine E3 g8 F
l_!_ =
-

=l 5, Data Mgmt Tool
cess
cces Tz

- rowser 70%
Lo avascri
s
[ _— ; . Database-Frontend Browser Native Create Edit Delete Normal Superuser .
: 5% 70% Tool 25% 30% 50% 20% 52% 48%
&b Operation
i@ Creal 3
| 1@ Edtsow Javascript] _'LI
| i@ Dekte20% | . : - . : : ) M
& Priveledges & [ PPCoccurren: Al N
- @ Normal 52% Q testease -
" ® Superuser 43¢ Q testease
O testease
O testease
8 e MESSINA
O testease
() testcase
() testcase
() testcase
() testcase
O testcase -

) testcase

MERAN oD S _.';|

TESTONA XML files

Matlab

AUToSAR

Mlndmaps

El

0@ e

5

i}

Java RMI

Command Line

Eclipse RCP
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~=® TESTONA Editions, Features, Prices

BERNER & MATTNER

—mm

Manual Creation of
Classifications Trees

Automated Generation of X X X
Test Cases

Excel Import X X X
Support for DOORS, HP X X
ALM (form. QC)

Import Matlab, Autosar Add-On X
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BERNER & MATTNER

TESTONA

Peter M. Kruse

Berner & Mattner Systemtechnik GmbH
Gutenbergstr. 15

10587 Berlijn

Duitsland

www.testona.net

www.berner-mattner.com
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OPTIMIZE YOUR DEVELOPMENT
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