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= Introduction
O What is sepp.med?
O What is MBT?

.mzT — model centric testing
O A best-practice approach 4 MBT
O Tooling chain

.getmore
O Architecture
O Features

Projects
O Scientific Projects
O Industrial Projects

Discussion
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L1 Medium-sized IT Service Provider
» 30 years industrial experience

m Our services
O Development
O QA & Test
O Consulting
O Training Provider
= Expertise: complex and

safety critical systems
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L]
w Safety critical and regulated environment

O Medical

O Pharmacy

O Automotive

O Automation & Systems

= Complexity
O Workflows & business processes
O Distributed development
O Products / systems with many subcomponents
O Product families, system engineering
O Testing Facilities




What is model based testing?
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C]
Using a ,,model* for

testing!

A model describing the
System under Test!

What is a Test Case?
A valid path through the
Graph!

How do I get the path?
Using different Strategies!

act TestLogin J




Main MBT-Workflow
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q

Generator

Sepp-MeC...

Test
Management

Test Cases




What is a .mzT — Model? sepp-med
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[] Design - Model .mzT- Model
act TestLogin / act TestLogin

I StartApplikation

[ StartApplikation ]

E
[ LoginCorrect ' Eﬂ)
[ae | [ ar

T

aVP»
Login Denied

Limited to functionality ,»All* possibilities of interaction
plus
Test Management Information




.mzT — Model: (Test Management-) sepp- med
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T s Test Step

I Verification Point
( sunappiicaton | Expected Result
Priorities
Hierarchical
Models

Different
Strategies for
Sub Diagrams

Test Data
Requirements

Priority




.mzT — Model: hierarchical Model

act LuginCurrE[:t/

CorrectUsername

CorrectPassword
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act TestLogin J

act Luginlncurrect/

Em pt}rPasswmﬂl




sepp-med

,What is model centric testing used for?” Qualitat sichert rfolg

L]
w Systematic test case creation/design/generation

= Review of requirements and Inspection of completeness and
Testability

= Reduction of efforts
O Concentrating on one model — generate Test Cases
O Test results are “built-in®

O Maintenance of models is much more efficient than single
test cases

O Review of Models is much more efficient
O Choosing test cases depending on test target




Available Tool Chains
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]

ARTiSAN

Studio
IBM Rational

Borland
Rose

Together

MID
Innovator

Sparx Systems
Enterprise Architect

Modeling > —
Guidelines .getmore

HP TestDirector/

QualityCenter Borland
Segue

IBM Rational SilkTest
TestManager

MS
Excel/
Word

ARTiISAN
Studio

Java

Polarion

= g Test coverage
metrics
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1 = Model editor independent

= Various strategies

= Various test execution languages
= Various metrics

= Python for internal logic engine (e.g. Guard
Conditions)

= Eclipse based (RCP/Plugln)
= supporting
O Each phase of development
O Process conformance
O Requirements, times, costs metrics
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] = Strategy types
O Coverage strategies
O Guided strategies
O Random
O Filter
w Hierarchically Models
= Configuration:
O Loop delimiter
O Test Case Length
O Guard Conditions
O TM Information
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L] Full Path Coverage

Full Function Coverage

Full Test Step / Verification Point Coverage
Full Transition Coverage

Full Node Coverage

Feature / Requirements Coverage

Named Path / Guided Path

Random

Best-N Test Cases (Filter)
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]

‘i Schtittorbsse: # = EMiDEiFRIT

CRE DIT SU ' SSE Schvweiz  Land wahlen | Kontakt  Suchen: | [ Go _]

Unternehmen & Inzstitutionen Eine Bank,
die mitfiebert

Uber ur

+ Login Direct Met \\ [’

+ Markidaten & Research

+ Ein Land. Ein Team. Eine Bank. + Die Stars von Morgen <+ Online Forum

2010-05-17  Die Credit Suisse hat zahlreiche Aktivitaten 2010-05-16 L1 T7-Mationaltrainer Heinz Moser Ober die 2010-05-27  Stephan Lichtsteiner heantwoartet kurz war
irm Worfeld der Fusshall-wik lanciert. Chancen seines Teams an der En-Endrunde seiner Ahreise nach Sidafrika Fragen der Fans.

Barrierefraihelt | Stemap | Index &-F

Copyright @ 1997 - 2010 CREDIT SUISSE GROUP AG undioder mit ihr verbundene Unternebmen. &lle Rechte vorbehatten, Mutzungshedingunoen, Privacy Policy und Global Patrict Act Certificate.
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1 Workflow:

Open Start Page
Choose Site
Test login

Log off

Close Browser

il

MSIECDEE)\ [_loginenabled == Falzse]

[leginenabled == True]

|

wTestSteps
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Requirements

Corporates +
Institutions menu

Reguiremeni

R —
Investmeant
Banking menu

(from Reguiremenis)
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General : i al i ehar ile General | Effect | Requite | Constraints || Links Scenario L&F'l £

Scenario: Type:

M arne: |n|:uen5tartF'age

Code | |Alternate @
Stereotype: |Test5tep Q [ ] &bstract : r

Author: Christophid Status: Proposed

Scope: Public | Compleity: | E asy

tr.openSited"$]_browser},"§{_referrar}?;

Aliaz: Language: | ¢nanes

K.eywords:

Phasz: 1.0 |Version 1.0 |

Maotes:

openwebpaoe: §_referrer} with Webbrnw’per: B_hrowser}

Scenaros ilil Mew | Save | " gﬂaig.

Marne | Tupe |

I; DK 1 [ Abbrechen ] | [bermehmer | [ Hilfe I ; EIK 1 i-;’;\bhrechen_. T | [bermehrmer | [ Hilfe ]
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2 Import Model

Configuration

1z 5| Select and configure animporter and choose a model name.

Import
Generate

Select Importer: |Enter|:urise Architect t'§|

Select File: | D:itmplgetmorewarkinglbestFR . xoml | [Brnwse. i ]

T e St C a S e Tr e e Select Diagram: | IR ~|

Filter

Test Case Tree
Export
Execute

Model Mame: | Test Model State

. e ! & i[ Cancel J
24 of 24 Test Cases selected
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- - |
Create Window Help Run Strategy

‘w0 r Configuration

[ Model Expiorer 22 l =08 Select model and strategy, configure strategy.

I m po rt 0 suiss code

Select Model: | {Blinken | [Browse...]

G e n e rate Strategy loop definition based on: Vertex
Select Strategy: |Fu|| Path Coverage Qﬂ
I e St C a S e I re e Mazirum Path Length:

F N It Maximum Loop Runs:

Prigrity:

Test Case Tree
Export B —

Used Strategy | ... FPC
Seripting Used true Test Case Tree Mame: | loop_50_1_¢_sdges

Path Length 200
Loops 1

Execute E R

Generation Time 1.156s
Covered Edges 47 (59%:)
Available Edges 79
Covered Modes 50 (75%:)
Available Nodes 66 Al
Murber of Test ... 24
Average Test C... 27.5 & consale 12
Maximum Test C... 36

Minimum Test Ca... 19

Loops based on Edages

B <

24 of 24 Test Cases selected

Log
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Generation Workflow

D File Create window Help
WO Tra -
E§ Model Explorer 331 S 2D su JFPC_200
| I I O r = gﬂ suUiss_code .
=N FPC_200_1 2 =[] @ *-InitTest
[ State 1 £ [E] @ *-StartPage
@--A TotalCoverage -] @ StartPage-Firsfox
B-[] @ StartPage-Chrome
t)-[] @ StartPags-Opera
@ startPage-IExplorer
@ IExplorer-*

® InitTest-openStartPage
@ openstartPage-ChecksiteContent

~[¥] @ *-CheckSiteContent
e S a S e re e -[#] @ CheckSiteCantent-CheckLogoff

@ ChecksiteContent-ChoosesSite
@ *-Investment Barking

L]
I Ite r @ Choosesite-ChecksiteContent
@ *ChecksiteContert
-[7] @ CheckSiteContent-CheckLogoff

@ Checklogoff-*
@ cChecksikeContent-Close Browser

est Case Tree oo B

= @ *-CheckSiteContent
© stati.. | @ Com.. 3 @ CheckSiteContent-CheckLogoff
Property | wvalue @ CheckLogoff-*

Used Strategy | ... ROV - @ CheckSiteContent-Test ogin
Algorithm TotalCoverage -

Coverage ltems use [Explorer f 5 @ dickOnLogin-LoginPromptDispalkyed
Coverage Thres... &0
Maximum Test ... 2

@ LoginPromptDispalyed-LoginCorrect
= *-CorrectUsername
Generation Time 1.156s @ CorrectUsername-CorrectPassword
Xe ' l I e Covered Edges 34 (43%) @ CorrectPassword-*
Available Edges 72 @ LoginCorreck*
Covered Nodes 36 (54%:) = ‘g S
Available Modes 66
Mumber of Test ...
Average Test C... 5 E consale &2
Mazximum Test C.., =
Minimum Test Ca...
Loops based on

2 IS——

6 OF 24 Test Cases selected
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Generation Workflow

D Configuration
Import

Select kest case tree and Filker, configure filker.

Select TCT/State: | fsuiss_codefFPC_2001 2

Selecl:FﬂtEr | Requirement Coverage

Generate
Algerithm: | TatalCoverage

Test Case Tree o

abel Caverage Threshald!

F i It e r - llabel, Coverags Items!

! | Requiremenks = | o} | [rate
use Opers For kest | @ I I efpein
~use IExplorer for test a9 03,1220
e St a S e re e use Firefox For test 98 D4.01.20
use Chrome for test 43 21,0120
Frivate Clisnts menu 32  22.02.20
- Investment Banking menu a7 211120

E X p O rt | Corporates + Institutions menu | 13 | 05.01.201
Execute

@'.
(o] [oessza]

Orestetionstate O Create Now Test Case Tree
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Generation Workflow

getmore e L e |

File Create wWindow Help

E§ Model Explorer 23 1
= gﬂ suUiss_code

2 % FPC 2001 2 =[] @ *InitTest
C D State 1 = [E] @ *-StartPage

A TotalCoverage -] @ StartPage-Firsfox
-] @ sStartPage
t)-[7] @ StartPage-O

n =[] @ StartPage-IExplorer
e e ra e & b
® InitTest-openStartPage

@ openstartPage-ChecksiteContent

@ CheckSiteContent-CheckLogoff

@ ChecklLogoff-*
/| @ checksiteContent-Chonsesite

@ *-Investment Barking

@ clickButton-*
@ ChooseSite-CheckSikeConkent

L]
@ *ChecksiteContert
= @ CheckSiteContent-Checklogoff
@ Checklogaff-*
eSt Case I ree @ stati.. 32| @ Com... @ ChecksiteContent-CheckLogoff

@ cChecksikeContent-Close Browser
Property | wvalue @ CheckLogoff-*

© Close Browser-*
Used Strategy | ... ROV @ CheckSiteContent-Test ogin
Algorithm TotalCoverage @ *-clickonLogin

X O ' | Caoverage Ikems use [Explarer f
coueiage Thies. . (B0 : @ LoginPromptDispalyed-LoginCorrect
=

Maximum Test ... 2
@ *-CorrectUsername

Generation Time 1.156s | @ CorrectUsername-CorrectPassword
Covered Edges 34 (43%) = @ CorrectPassword-*
79

Available Edges
Xe C u e Zovered Nodes 36 (540
Available Modes 66
Mumber of Test ... &
Average Test C... 27.5 E consale &2
Maximum Test ... 36 =
Minimum Test Ca... 19

Loops based on Edges @
3 F——— [E3)

6 OF 24 Test Cases selected
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A Export Test Case Tree

' Configuration

Select kest case tree and Filker, configure filker, Dunﬁguratmn

I p O rt Select Test Caze Tree, select and configure exporter. i

Select TCT/Stake: | fsuiss_code/FPC_200_1 2

Select Test Caze Tree |£HobotDemw’F’1 00_L1_Priol_ | |Erowse...]

Seleck Filker: Requirement Coverage
Generate o SeectEvporter. [Bode ]

algorithm: I@
T e St C a S e T re e ~advanced Select Directory: |E:'\temp'\E:-:pnlts | | Erowse...

Habel, Maximum Test Case: Murl

I: Set File Configuration

Habel Coverage Threshald!

F I It T () Comman File for All Test Cases
I e r bl {7) Separate File for Each Test Case

|| Requirements

Output File M ame: |lobot |

use Opers For kest

Te St C a S e T re e E:: 'I:I;Zrzpflooiefroiot;fst () Mumbered () According to Test Case Mame

use Chrame For test i ; " -
S Template: |C.'\F'n:ugramme\getmore'\cnnflguratmn'\templates | |Browse...]

Irreestment Banking menu

E X p O rt Corparates + Institutions menu
Execute

1.

(3) Creats Mew State (O Create Mew Test

7| Test Case TreefState Name:

FILén ] lﬁncel ]
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]

B *new 2 - Motepad-++

Import

| cUBHE 5 @4 D3 e PERERizR=

o=
=1

Generate

£ import testframevork.tf

Test Case Tree Epublic class TestSuite(

public static wvoid wain{String[] args){
' Test3uite ts = new TestIuite():

. ta.FirefoxInvest{)
Filter

ts.IExplorerPrivate() ;

Test Case Tree

use Firefox for test, Investment Banking menu,

Export H#* TestCase: FirefoxInwvest
Pescription:
Execute

The test ist going Lo open the Browser: Firefox. ALfter that the main-page




Visualization
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]

bled == Falze]

WV

()

( 5i \ [_laginenabled == Fals=]




sepp-med

Qualitat sichert Erfolg

Visualization
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1 m Text - manual test execution
» Automatic execution (per Template)
O C, C++, Java,...
O Perl, Python
O TTCN-3
= Models
O Sequence diagrams
» Test Management

O TestDirector, TestManager, QualityCenter, EXAM
2.0

O ....




o fetmore
File Strategy Window Help

L -
EE Model Explorer &2

-+E>E| STH_komplett
58 STH_komplet?
-0 STH_Max
o GTH_Max?
=58 STH_Timer
4% P100_L0_Priol_P
' P100_L0_Prio2_P
g% P100_L1_Prio2_F
=-a wWTE
PN PT00_LT_Pris2 E
S8 Gemue-24Y

LN P100_LO_Priol_E
& P100_L0_PriaZ_E
- P100_L0_Prio2_v
4% P100_L1_Prio2_v
-E’U RobotDemo

O Test Case Tree Info 22

Property Yalue

Strateqy Full Path Coverage
Scripting Used true

Path Length 100

Path Segment A... 1

Pricirity 1

Awailable Edges 93
Covered Edges a5 (91.4%)
Mot covered Edges 8
Available Verices 73
Covered Wertice: 71 [97.26%)
Mot covered Ve, 2

Loops based on Wertex
Murnber of Test C... 21
Awverage Test Ca.. 249
Mawirmurm Test C... 28
Generation Time 0731

13 of 21 Test Cazes zelected

= 0O /RobotDemo/P100_L1_Prio2
[l = (m] @
& =-[m] @ Start-Test Setup

=-[m] @ preconditionStart nitialize

@ |nitialize -Defining Light Sensor Yalues

=|-[m] @ Defining Light Sensor Yalues-Defining Sonar Senzor Y alues
—Ii| @ Defining Sonar Sensor Values-precondiionStop

=-[m] @ Test Setup-”
=-[(m] @ *Define Sonar Sensor Input Yalue

=-[m] @ "W ait for Robat

<

El Console 2

Log
LHFD

INFO
INFO
INFO
INFO

[2]]|[<]

G *FobotDemo/F100_L1_Priol % 25

@ /st for Robot-object
+-[v] @ G Maximum distance
E-[]e
e
@ “GW: Minimumn distance - 1
@ G Minimom distance - 1-

"G o Marirmum distance + 1

@ G Maximum distance +1-°

@ ohject”

-[w] @ Define Sonar Sensor Input Valus-updateS etter

-] @

@ “-Define Light Sensar Input Value

@ "W/ ait for Robat

@ “Vait for Robot-Generate black value
@ “GWw : Mawimum of black

Strategy finished 1n U. /81 seconds.
21 Test Cases generated!

Average Test Case length: 24,9
Code-Exporter: export started
Export successful.
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1 m TestNGMed
O www.testhgmed.org
O Medical HL7 Scenarios
» GETTEMO
O www.gettemo.de
O Test Information Visualization

O Graph layout/ Model Verification/ Markov Engine /
Simulation

» EMOTE
O Embedded industries
O Source Code Coverage <-> Test Coverage i
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1 m TestNGMost
O Automotive Industries
O TTCN-3
w CETES
O www.cetes.eu
O Embedded Industries
O Eclipse based Tool Suite
= MID Innovator 4 Testing
O SOA & Business Workflows
O BPMN
= On-the-fly-Testing




sepp-med

Market| ng Qualitat sichert Erfolg

1 = Community:
O www.modellzentriertestesten.de
O www.xing.com/net/mbt

= Conquest 2010, Dresden
O Tutorial: .mzT
O 20.9.2010 (nachmittags)

» Expert Symposium
O March, 17th 2011 in Herzogenaurach
OO0 www.expertensymposium.de
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Thank you for your attention,

any questions?

+49 (0)9195-931-0

+49 (0) 91 95-9 31 - 300
florian.prester@seppmed.de
www.seppmed.de




