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Tester needed? No thanks, we use MBT!
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Agenda

» Introduction Model Based
Testing

» Case studies & Lessons learned
» Future work

» Recommendations & conclusion

Scope: Administrative systems
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Good afternoon,
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Introduction

» Informal Model Based Testing

Opened
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» Formal Model Based Testing
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Informal MBT: Introduction

Manual-

test cases

1 Execution

Test cases | —
Test management | g Test results

tool
Adapts script for automation + N
add physical test data Administer test
cases
ﬁ ‘
Automated
Test automation test cases

tool
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Advantages/disadvantage informal MBT

» Early detection of specifications defects

» Early insight into the application

» Test model is guideline for design test cases
» No costs for test generation tool

» Advantages
» Easy to create

» Disadvantages

» High initial costs on modelling

» Manual work on test case design

» No standardized test case design
Maintenance on models and test cases
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Formal MBT: Introduction

, — > UML) Modelling tool
Requirements Croate form ol . (UML) g
models
— / \ —N
Risk Analysis| — Evalléa':e Evaluate | — |Review
— MOCEIS V' requirements | — |results
MBT solution Test results
tool
(Re) generate Execute Test cases

logical test cases

Manual testcases +- Testmanagement
frame automated test cases tool
Import
testcases

Adapts script for / Map physical
automation + Adminis\grttestdata
map physical test data 1
l{ﬁ Test data

Automated

_ test cases
Test automation
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Advantages/disadvantages formal MBT

» Advantages
» Early detection of specifications defects
» Early insight into the application
» Time saving on test case design
» Standardized test case design
» High test coverage

» Disadvantages ’
» High initial costs on tooling and modelling
» Additional skills are needed

» Point of attention
» Mainly for functional/robustness testing

8/33



Position of formal MBT iInV -Model

Problem domain

Solution domain

Functional domain

Technical domain Component

Global design . :
integration test

Detailed Component

design - test

Implementation
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Model Driven Engineering (MDE) versus MBT

MDE:

MDE uses models for engineering purposes

MBT:

MBT uses models for testing purposes

» MDE
» Purpose is to construct code
» Technical models
» Includes implementation information

» MBT
» Purpose is to construct testcases
» Functional models
» No implementation information
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MDE/MBT: To reuse or not to reuse models

»

»

»

»
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Partial reuse of engineering models
»  Strip irrelevant information

» Partial independence

» Model should be customized

assignedPlane

Plane

Flight
flightumber © Integer 0
departureTime ; Date - _
flightDuration : Minutes assignedFlights

departingairport © String
arrivingairport - String

delayFlight ¢ numberofivinutes | Minutes )
getarrivalTime ¢ ) Date

Test models from scratch

» No (formal) models are available
» Full independence

»  Fully customized models

Combination of creating and reusing

BT

airFlaneType @ Siring
maximumSpeed : MPH
maximumbistance : Miles
tailld : String




Formal MBT: Test generation techniques

» Selection criteria to generate test case

» Selection criteria determine;
» Depth of testing
» Size of test suite

» Selection criteria depends on type of model

» Example of selection criteria for state diagram
» State coverage
» Transition coverage
» All transition pairs
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Current market

AN

» Tools

/1NN

» Market adoption
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Current market development formal MBT: Tools

» Online MBT tools

» (Generate testcases to be executed dynamically
» Connect directly to SUT //”' I\\\

» Offline MBT tools
» (Generate testcases to be executed later

» Different tools support various:
» Model notations
» Test generation techniques
» Test case output

» Suppliers MBT tooling:
SmarTesting, Conformiq, Verisoft Technology, All4tec, etc
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Current market development formal MBT: Adoption

Roger's Innovation Adoption Curve
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Case studies & Lessons learned
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Case studies

» Case study on Informal Model Based Reviewing

» Formal MBT
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Case study on informal Model Based Reviewing

Case study settings:

» 2 versions of a newly built application
» Informally reviewed
» Same functional designer

Version 1. 104 function points, no models used
Version 2: 113 function points, model used

Version 1 Version 2
5 ? Specification
Specifcation Spmica#mﬂefm S
defects; & T defects ;I'i_:rund b o
e | modaiing, & .
2T
Other defects; 42 Qifrer -::fr_if;cﬂ; 9%
L et C
| Other defects
| Other defects e
T o
@ Specifcation defects m%?j“;”'i%g'”” ects found by
O Spec fication defects other
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Lessons learned Model Based Reviewing

» Model Based Reviewing very useful

» Missing and unclear specifications found

» Testers gained much knowledge

» Create models during reviewing sessions

» Less commitment by designers in later phase
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Case study on formal model based testing

» Team was trained in 3 weeks on formal modelling and tools
» Incremental & iterative approach

» Order intake application

20/33




