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Software Quality Lab (s-lab) s-lab

Software Quality Lab
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Testing research transfer

How to improve
testing
technically and
organizationally?

What is model-
based testing?

Is model-based
testing suitable
for us?

s-lab

Software Quality Lab

Are there new
testing
techniques?

What are the
costs and gains
of model-based

testing?
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s-lab

Software Quality Lab
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Capture/Replay,
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: : %, _promises,s
Scenario analysis i

Porantim tool
Technology selection [Dias-Neto et al |

Enterprise
Architect, Eclipse,
DSL, JUnit, ...

Technology adoption

Pilot project & Evaluation
costs & gains
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Scenario analysis: Definitions (Testing) |s-lab
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Software Quality Lab
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Scenario analysis: Definitions (MBT)

Requirements

N

Test selection
criteria |:> Test cases

)

s-lab

Software Quality Lab

Specification

Test model Origin?

>

/ Automation? rl:

g

=

N

Code

(o)
J Test results

[Pretschner, A., Philips, J.: Methodological Issues in Model-Based Testing. 2005]
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Scenarios analysis: literature s-lab

Software Quality Lab
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Scenarios analysis: point of interests s-lab

Software Quality Lab
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Efforts in MBT < s-lab
Testing activities
Defining test models Pretschner: |
_ ,Development of adapters is
Generating test cases missing. Requires 50% of
efforts!”

Executing test cases
Evaluating test results

Organizational aspects

Improving test maturity
Training test personal
Adopting tools

Coordination with developers




=T

How to measure efforts? FE s-lab

Reusability EStllsREE AT
pDefining test models

Generating test cases L
Executing test cases 42
Evaluating test results
Redundancy

TML : Test Organizational aspects
maturity level T

. . Improving test maturit
TPI@Sogeti] . : 4

Automation level

_Training test personal Team

MML: Modeling “~-Adopting tools /., dependency
maturity level

Coordination with dgvelopers
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GQM-like approach s-lab

Software Quality Lab

G: How much efforts are needed for
adopting a particular MBT scenario?

Testing activities MN Organizational aspects

Q8: How costly is it to
coordinate the development
and testing activities?

Q1: How costly is the
definition of test models?

Q7: How costly is to adopt

Q2: How costly is the i
new automation tools?

generation of test cases?

Q6: How costly is it to train
the testers such that they gain
modeling skills?

Q3: How costly is the
execution of test cases?

Q4: How costly is the Q5 How costly is it to lift
evaluation of test cases? the test process to a
required maturity level?
\ | V
M1: M2: M3: M4 MS5: M6:
Reusability Automation Redundancy TML MML Dependency
V: high, P : high, P : high, _ _ P : high,
middle, low middle, low middle, low O V:1.5 middle, low
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Tabular comparison

s-lab

Software Quality Lab
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Scenarios of MBT s-lab

Software Quality Lab

Test model
Test selection |:> <:> Code
criteria

. Pretschner&Phlllps 2005 * Further scenarios:

— Common model | — ' Model extraction from
— Automatic model extraction est cases
— Manual modelmg — Model transformations

— Separate models
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Common model high reuse of models (Vy,.: high)

highly automated in generation,  (Vy,: middle)
low automation in evaluation

[Utting & Legeard 06] no redundancy (Vys: low)
maturity in test automation Mya: 7)
maturity in modeling (Vys: 5)
teams dependent (Vye: high)
Requirements
] Model

hd WL

Test selection |:> <:'> Code
criteria

Test results

[Pretschner, A., Philips, J.: Methodological Issues in Model-Based Testing. 2005]
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se pa rate mOdeIS no reuse of models (Ve low)

no automation in derivation, (Vyo: middle)
highly automated in generation,
high automation in evaluation

high redundancy (Vys: high)

maturity in test automation Mua: 1)

maturity in modeling (Vys: 24/5)
Requirements teams independent (Vye: low)

Test model

 Nide;

\/ I
Test selection |:> <:> Code
criteria

Test results

[Pretschner, A., Philips, J.: Methodological Issues in Model-Based Testing. 2005]
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Characteristics Metric value
MOdeI eXtraCticn from teS'l reuse of old test cases (Ve high)

high automation in derivation, (Vyp: high)
highly automated in generation,
high automation in evaluation

high redundancy (Vys: high)

maturity in test automation Mua: 1)

maturity in modeling (Vs 21)
Requirements teams independent (Vye: low)

Test model

 Nide;

Lo ele
k N
Test selection
criteria |:>

Test cases

> Code

Test results

z.B. [Jaaskeladinen, et al. Synthesizing Test Models from Test Cases. 2008]
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Tabular comparison s-lab

Software Quality Lab

G: How much efforts are needed for
adapting a particular MBT scenarios?

Testing activities MN Organizational aspects

Q8: How costly is it to

Q_1; How costly is the coordinate the development
definition of test models? and testing activities?

Q7: How costly is to adopt

Q2: How costly is the /
new automation tools?

generation of test cases?

H: ngh Q3: How costly is the Q6: How costr:y:]s it tho train the
execution of test cases? testers such that they gain
. . modeling skills?
M: Middle
Q4: How costly is the Q5 How costly is it to lift the
L: LOW evaluation of test cases? test process to a required

maturity level?

Y I I V
Reusabiity | Automation Redundancy L L Dependency
1) Common model H M L 7 5 H
2) Model from code H M L 7 >1 H
3) Manual modeling M M M 7 >3 M
4) Separate models L M H 7 24/5 L
5) Model from test cases H H H 7 >1 L
6) Model from model H H M 7 5 M
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Tabular comparison s-lab

Software Quality Lab

G: How much efforts are needed for
adapting a particular MBT scenarios?

Testing activities MN Organizational aspects

. . Q8: How costly is it to
Q.1.' .HOW CesiElE 2 coordinate the development
definition of test models? and testing activities?
Q2: How costly is the Q7: How costly is to adopt
) generation of test cases? new automation tools?
7 High effort
Q3: How costly is the Q6: How costly is it to train the
9 Mlddle effort execution of test cases? testers such that they gain

modeling skills?

N Low effort Q4: How costly is the

e Q5 How costly is it to lift the

test process to a required
maturity level?

1) Common model . A -> 7 S A V4
3) Manual modeling -> > > S 2 >
4) Separate models 7 > N > 7 N
5) Model from test cases . A N N > > N
6) Model from model .N 5,9 97| 9'
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Messages of the comparison §-lab

oftware Quality Lab

 Which efforts are needed for individual MBT scenarios?
« How do efforts differ? R

* No statement about
— Total costs
— Test quality
— Test coverage
— How to combine the scenarios?
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s-lab

Software Quality Lab

What is the next step?

ENTSCHEIDUNGS-

Manual,
Capture/RepIay,

Needs analysis

efforts &

: : romises
Scenario analysis 4

Porantim tool
Technology selection [Dias-Neto et al |

Enterprise
Architect, Eclipse,
DSL, JUnit, ...

Technology adoption

Pilot project & Evaluation

costs & gains

Effort comparison for MBT scenarios



Conclusion s-lab

Software Quality Lab

« MBT is not for free

« Different scenarios—> different efforts

« Efforts are comparable

* No best scenario! Choice is context dependent!
 Redundancy In test artifacts is important!

Pretschner:
“Development of adapters”
Gl working Group:
“Maintenance of test models”,
“Context important, e.g.
migration”

1) Common model

2) Model from code

3) Manual modeling

4) Separate models

5) Model from test cases

Ll |y|db|le |k
[ I A O B I R 2
blege|le|d|y|y
Yle|le|d| 9|y

[ N N N N
SV I P VI IV N P Y

6) Model from mode|

Effort comparison for MBT scenarios



s-lab

Software Quality Lab

Thank you for your
attention.

The Software
Quality Edge

SFLEE
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s-lab - Software Quality Lab
University of Paderborn
Warburger Str. 100
33098 Paderborn
Tel.: +49 5251 60 5392

http://s-lab.upb.de
bguldali@s-lab.upb.de
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Comparison wrt TPl key areas s-lab

Software Quality Lab

Future work
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1) Common model ? ? ? B/7 ? ? ? ? ?
2) Model from code ? ? ? B/7 ? ? ? ? ?
3) Manual modeling ? ? ? B/7 ? ? ? ? ?
4) Separate models ? ? ? B/7 ? ? ? ? ?
5) Model from test cases ? ? ? B/7 ? ? ? ? ?
6) Model from model ? ? ? B/7 ? ? ? ? ?
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Characteristics Metric value
MOdeI eXtraCtion from CO‘ high reuse of models (Vg2 high)

highly automated in derivation (Vyo: middle)
and generation,
low automation in evaluation

no redundancy (Vys: low)

maturity in test automation Mua: 1)

maturity in modeling (Vs 21)
Requirements teams dependent (Vye: high)

Test model

50
\ @
Test selection
criteria |:>

Test results

[Pretschner, A., Philips, J.: Methodological Issues in Model-Based Testing. 2005]
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Manual modeling

Characteristics Metric value

reuse of models

no automation in derivation,
highly automated in generation,
middle automation in evaluation

middle redundancy
maturity in test automation

maturity in modeling

Requirements

N

Test selection
criteria |:>

(

W

Test model

’j%

teams dependent

(Vi
(Vi

(Viva:
(Vva:
(Vivs:
(Vve:

— Code

Test results

[Pretschner, A., Philips, J.: Methodological Issues in Model-Based Testing. 2005]
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Models from model transforma reuse of od test models (Vya: high)

high automation in derivation, (Vyp: high)
highly automated in generation,
high automation in evaluation

middle redundancy (Vyz: middle)

maturity in test automation Mua: 1)

maturity in modeling (Vys: 5)
Requirements | teams mdependent (Vye: Middle)

‘ |
_ ( -
Test model '

uﬂ/%

Test selection
criteria |:>

Test results

z.B. [Mlynarski, M., Giildali, B., Spath. M., Engels, G.: From Design Models to Test Models by Means of Test Ideas. 2009]

Effort comparison for MBT scenarios



