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1 Overview
1.1 About the 2019 MBT User Survey

This document summarizes the results of the fourth edition of the MBT User Survey, which
was conducted from May to December 2019. 29 model-based testing practitioners
answered, thus providing an insight into the current state of practice in the MBT area.

The purpose of the survey is to collect data and experience on the usage of Model-based
Testing on a regular basis. We want to learn how MBT users view the efficiency and
effectiveness of the approach, what works, what does not work and how MBT evolves.

All started in 2011 when Robert V. Binder asked real users of model-based testing about
their experiences. In 2014, Bruno Legeard and Anne Kramer augmented the questionnaire
with some technical questions on MBT techniques. Since then, the questionnaire remained
basically the same to allow better comparison. For those who are interested in previous
survey results, here are the links:

2011/2012 MBT User Survey
2014 MBT User Survey
2016/2017 MBT User Survey

The 2019 MBT User Survey is a joint initiative of the French and German Testing Boards.

1.2 About this document

This document contains the results of the 31 questions. For each question, we first provide
a graphical representation of the 2019 result followed by data from the last three surveys
(2019, 2016/2017 and 2014). The results from 2011/2012 are not listed, because the
gquestionnaire was different at that time.

For numerical answers, we provided both the average and the median. The median
indicates the middle of a distribution, that is, the point where there are as many answers
below as above. It is less sensitive to extreme answers and usually more informative than
the average. MBT tools are out of scope of the survey and, thus, not mentioned in this
document.

Please, let us know if you have any comments, question or remarks regarding this MBT
User Survey 2019.

Anne Kramer, sepp.med gmbh - anne.kramer@seppmed.de
Bruno Legeard, Smartesting & University of Franche-Comté — bruno.legeard@smartesting.com
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1.3 Result overview

In 2019, only 29 volunteers participated in the survey. Most of the questions received 23 or
24 answers. Due to the small number of answers, the 2019 MBT User Survey is of low
statistical significance. It is not possible to identify clear trends, if we take the error bars into
account.

Nevertheless, the results give an insight into the way MBT is perceived by those who have
been practicing it for several years (question 1). We assume that many respondents of the
2019 edition already participated in the 2016/2017 survey.

When comparing the results to those from 2016/2017, we can observe that the
expectations regarding MBT are higher than ever (question 2). Surprisingly, the perceived
benefits changed from “improved communication” to “earlier test design” (question 3).
Possibly, this correlates with the fact that a large majority of participants employs MBT on
system testing and acceptance testing level (question 4). Those test levels usually suffer
most from project delays, which makes early test design even more important.

The level of detail contained in MBT models increased with respect to the previous years
(question 12). Also, the respondents seem to rely more on test case generators for fully
automated test generation (question 16). This observation is confirmed by the increased
tool integration (question 19).

The general conclusion regarding MBT is much more positive than in previous years. All
respondents stated that MBT is efficient, although with varying degrees of satisfaction
(question 21). Most of them plan to continue working with MBT (question 22). Only one
respondent indicated that his organization has stopped using MBT in favor of automated
unit and integration testing as part of continuous integration (question 20).

The most significant trend concerns the number of hours required to become a proficient
MBT user. The median moved from two weeks (80 hours) in 2014 to three weeks in 2019
(120 hours), thus approaching the average value of 155 hours (question 25).

1.4 Acknowledgements

We wish to thank all those who helped us disseminating the Call for Participation. Our
special thanks go to Klaudia Dussa-Zieger and Armin Metzger from the German Testing
Board for supporting the initiative. Last, but not least, thanks to all who took the time to
answer the questions.
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2 Detailed Results

Question 1: Degree of experience (29 answers)

Q1: When did you start using or evaluating
Model-Based Testing
12
10
]
E -
4 -
2 -
0 -
1 year or less Between 2 and Between 5and 7 8 years and more
4 years years
nn years ago 2019 2016 2014
Average a 59 51
Median 5 4 3
Minimum value 0 0 0
Maximum value 40 33 34
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@2: What do you expect from a model-based approach to testing?

100,00%
20,00%
80,00%
40,00% —
20,00% I
0.00% T T
Owrtestdesign  Curtesiz shall  Models shall Madels shall
shall become  become more help us ta help us o start
more efficient  effective ("better manape the test design
("cheaper tests"). tests”). complexity of the earlier.
system with
respect to
testing.
Answer Options 2013 2016
Cur kest design shall become mare efficient [“cheaper tests™). EBEZM BR, 7™
COur kests shall become more effective [“better testz™), 276X 220
MMadels shall help us to manage the complesity of the system with respect ta testing. EBEZM 05
‘we wish toimprove the communication between stakeholders, ER52X 361
MMadels shall help us to start kest design earlier. B172% 45,95

Other expectations:

-l enpected it to make my job as a tester more interesting and satisfying. Inessence, to learn something new.

- Find ambiguity in requirements.

- eaze and reduce maintenance efforts, give non-technical people the tools bo create automated test cases

- ATOD and automation [good architecture for initiate it)

- Use MBET to build automated scripts skeltons using keywords (like RobotFrameiork)

- bietter systematic, higher test coverage

2019 Model-based Testing User Survey
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Question 3: Does MBT fulfil those expectations? (29 answers)

Q3: From your cument expernience, does MBT fulfil those expeciations?

70%

Qur test design is Our testing is more Models help us to Communication  Models help us to start
more efficient effective ("better manage the between stakeholders  test design earlier.
("cheaper tests"). tests”). complexity of the has improved.
system with respect to
testing.

oYes mPadly sNo =Don't know (vet)

Don't know
Answer Options Yes Partly MNo (yet)
Our test design is more efficient ("cheaper tests™). 44% 41% T% T%
Qur testing is more effective (“better tests™). 52% 24% 10% 14%
Models help us to manage the complexity of the system with respect to testing. 54% 29% 4% 14%
Communication between stakeholders has improved. 46% 29% 14% 11%
Models help us to start test design earlier. 59% 15% 15% 11%
Yes or Partly MNo

2019 2016 2014 2019 2016 2014
Our test design is more efficient ("cheaper tests™). 85% T0% 68% T 10% 15%
QOur testing is more effective ("better tests™). T6% TT7% TT7% 14% T 8%
Models help us to manage the complexity of the system with respect to testing. B82% T0% 81% 14% 13% 5%
Communication between stakeholders has improved. Th% 63% 5G% 11% 15% 15%
Models help us to start test design earlier. Td% 62% 67% 11% 18% 10%

Other answers:

- (Expectation not fulfilled: "Communication between stakeholders has improved.”) In the beginning we hoped that we would be able to
use the same models for MBT and communication with stakeholders. But - partially because of the tool constraints - we have decided to
create two separate types of models for the two purposes. One type is usually activity diagrams without a very strict notation, and it's
indeed a wonderful communication tool. The other is state machine diagrams with the content strictly determined by test automation
keywords, and some aspects make it difficult for non-testers to read those models.

So to sum up, communication has improved thanks to models, but that is not directly connected to MBT.

- My current organization has not adopted MET yet. | have used it successfully in the past, and have presented a proof of concept project
to my organization, there is interest but not yet adoption.

- Better tests: MET creates more coverage of the system under test [SUT], which might expose bugs, but also exposes other weaknesses
of the SUT. Those deficiencies can manifests themselves as test flakiness. That has to be dealt with.

- Based on requirement engineering the the designing start still |ater as expected

- Using the MBT tool requires a lot of know-how that is most of the time not available (modelling, testing. automation).

2019 Model-based Testing User Survey
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Question 4: Test level(s) (29 answers)
(M- On which test level(=) do yvou employ MET?

20,0%

&0,0%

T70.0%

&0,0%

50,0%

40,0%

30,0%

20,0%

10,0% | |

D.U‘:& T T T 1
bAcceptance testng System testing Integrationtestng Component (or unit)
testing

Answer Options 2019 2016 2014
Acceptance testing 51.7% 17.9% 31.2%
System testing 753 7B 45 5%
Integration testing §1.7% 431% 77 4%
Companent (or unit) testing 10.3% 20.7% 40.9%
Others:

- Just for Academic Research
- MRT. efe testing

2019 Model-based Testing User Survey
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Question 5: Type(s) of testing (29 answers)
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5: On which type(s) of testing do you employ MBT?
100,0%
75.0% 1
50.0% -
25,0% |
0.0% A . L
Functional testing Maon-functional testing
Answer Oplions 2019 2016 2014
Functional testing 83.1% 98.3% 98.8%
Mon-functional testing 20.7% 22.0% *)
Details on non-funchonal testing:
- Reliability testing.
- load testing. cross browser testing
- Performance and security testing
2019 Model-based Testing User Survey
Results 21.01.2020
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Question 6: Stage of MBT adoption (28 answers)

0Q6: At what stage of MBT adopbon i= your organzation?
Evaluation;
17.9%
Generalized
use; 32, 1%
Rollout: 21.4%

Answer Options 2019 2016 2014
Evaluation 17.9% 33.3% 26.3%
Pilot 28.6% 26.7% 26.3%
Rollout 21.4% 13.3% 16.8%
Generalized use 32 1% 26.7% 30,5%

2019 Model-based Testing User Survey
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Question 7: Use of models in other development phases (28 answers)

Q7- Do you u=e models in other development phases, for example for
requirement ehicitation or system design?
60,0%
50.0% -
40,0% -
30.0% -
20,0% -
10,0% -
0.0% -
Tes
Answer Options 2019 2016 2014
Yes 57.1% 53.3% 58,9%
Mo 42.9% 46,7% 41.1%

2019 Model-based Testing User Survey
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Question 8: Type of models in those other development phases (16 answers)

OE: What type of models do you use in those other development phases?

&0,0%
=0,0%
40,0%
30,0%
20,0%
10,0%
0,0% T T T
Uze Caszea Activity State Saequence Business Dioemizin
dizgrams dizgrams machines charts Frocess Speific
models Language
maodels
Answer Options 2019 2016 2014
Uze Case diagrams 43,83 Bh,E BB 43
Butivity diagrams 4385 LTI 4K, 25
State machines B0,05 B8 B9,2%
Sequence charts 33 28,1 36,5
Businezs Process model=s arhx 26,0 17.3%
Oomain Specitic Language models 43,83 26,02 30,83

Other answers:
- Clas= diagrams

- Wly organization uses sequence diagrams estensively in designing the software, State machines

are used for some software that has comples behavior.
- decision tables

2019 Model-based Testing User Survey
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Question 9: Degree of reuse (15 answers)
9: i you use models both for analyses or design and for testing acinibes, how
different are these models?
Completely different
Largeh modified
Shghtly modihed
Completely identical |
|
0% 10% 20% 0% 40% 50%
Degree of reuse 2019 2016 2014
Completely identical 13% 10% 15%
Slightly modified 20% 3% 28%
Largely modified 47% 30% 33%
Completely different 20% 27% 23%

2019 Model-based Testing User Survey
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Question 10: Testing effort (23 answer)

GTB

German Testing Board

Software. Testing. Excellence.

Q10 Considenng all testing effort on your project.
40,00
35,00
30,00
25,00
20,00
15,00 A
10,00 -
5,00 -
00 -
MEBT iz about this Hand-coded test automation Manual test design s sbout
percentage of total effort: iz aboutthis percentage of  this percentage of total
total effort: effort:
Answer Options 2019 2016 2014
MET is about this percentage of total effort: 2048 2977 28,95
Hand-coded test automation is about this percentage 37.05 3274 .62
Manual test design is about this percentage of total 3157 36,32 36.89
2019 Model-based Testing User Survey
Results 21.01.2020
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Question 11: MBT model focus (23 answers)

Q11: What aspect does your MBT model focus on?

60,0%

50,0%

40,0%

30,0%

20,0%

10.0%

0.0% -
Structural aspect Behavioral aspect Both

Answer Ophions 2019 2016 2014
Structural aspect 8. 7% 7.7% G,3%
Behavioral aspect 52.2% 69, 2% h8.8%
Both 39,1% 23.1% 35,0%

2019 Model-based Testing User Survey
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Question 12: Degree of detail in MBT model (23 answers)

Q12: How detailed is your MBT model?

80%

70%

B60%

50%

40%

30% -~

20% -

10%

0% A .
Rather abstract Hather detailed

Degree of abstraction 2019 2016 2014
Rather abstract 30% 52% 43%
Rather detailed 0% 48% 7%

2019 Model-based Testing User Survey
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Question 13: Notation type (24 answers)
13: What nolation type do you use for your MET model?
50.0%
70.0%
60.0%
50.0%
40.0% -
30.0%
20.0%
10.0%
0.0% - .

Graphical (may also contain ~ Textusl / Scrpting (no Symbohc (completely
text and possibly formulas, graphical elements) mathematical)
but most of the information
i represented in diagrams)

Answer Ophions 2019 2016 2014
Graphical 75.0% 75,5% 81.0%
Textual / Scripting 8.3% 24 5% 13.9%
Symbolic 12.5% 0,0% 1%

Other answers:
- both symbolic and graphical

2019 Model-based Testing User Survey
Results 21.01.2020 Page 16 of 34
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14: Have you estabhshed traceability between model elements and
requirements / use cases or features [ user stones?
50,0%
45,0%
40,0%
35,0%
30,0%
25,0%
20,0%
150%
10,0%
5.0%
0.0%
Systematically Parthy Mat at all
Anszwer Options 2019 2016 *)
Systematically 43 5% 34 6%
Partly 435% 46,2%
Mot at all 13.0% 21.2%

*} Question asked for the first ime

2019 Model-based Testing User Survey
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Question 15: Generated artifacts (24 answers)
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Q15: What artifacts do you generate from the model?
80.0%
70,0%
60.0%
50.0%
40,0%
30.0%
20,0%
10.0%
'D.'D% T T T 1
Test cases (for Test scripts (for Test data Cther artifacts
manual test automated test (documentation, test
execution) execubion) suites,...)
Answer Ophions 2019 2016 2014
Test cases (for manual test execution) BB, 7% 56,0% 5B6,6%
Test scripts (for automated test execution) 70.8% 20.0% B34.2%
Test data 12.5% 30.0% 39.5%
Other artifacts (documentation, test suites,...) 20.8% 28.0% 28.9%
Other answers:
(none)
2019 Model-based Testing User Survey
Results 21.01.2020

Page 18 of 34



CP"]“L Comité Francais G T B

des Tests Logiciels German Testing Board

Software. Testing. Excellence.

Question 16: Test case generation (23 answers)

Q16: How do you obtain the test cases from the model?

70.0%

60.0%

50.0%

40.0%

30.0%

20.0%

10.0%

0.0%
manually semi-automatically fully automatically
Answer Options 2019 2016 2014
manually 174% 14.0% 11.8%
semi-automatically 17.4% 3M4.0% 355%
fully automatically 65.2% 52.0% 526%

This question aimed at the test artifact generation process. For tool integration, see

question 19.

2019 Model-based Testing User Survey
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Question 17: Selection criteria (23 answers)

Q17: Wwhat =seledhion critenia do you apply to limit the number of generated tesi=?

70,0%

&0,0%

B0.0%

40,0%

30.0%

20,0%

10,0%

D. .:'i T T T | | T T 1
Regurements Structural model Datacoverage  Random & Scenano-/  Projed-dnven
COVEBJE Coverage i) i) stochastic pattem-based )
)}

Answer Options 2019 2016 2014
Requirements coverage &0.9% &0.0% 69.3%
Structural model coverage i) 351% &0.0% h8.TE

Data coverage i) 13,00 3205 2800
Random & stochastic A 240 253%
Scenario- / pattem-based iii) 30.4% I2.0% 49 3%
Project-driven iv) 0 4% 18.0% 28.3%
Other answers:

(none)

i) Structural model coverage is a generic term for a variety of coverage criteria that are based on the internal
structure of the model (e.g. transition coverage).

if) Data coverage focuses on the equivalence partitions of input and output data, possibly combined with a
boundary value analysis.

iii) Scenarios or patterns are specific paths through the model that correspond to frequently used functionality or
fault-based scenarios.

iv) Project-driven test case selection criteria uses specific additional information added to the model (e.g. risk,
priorities...) to drive test generation to achieve specific test objectives for the project.

2019 Model-based Testing User Survey
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Question 18: Test execution (23 answers)
Q18: How are the tests executed?
70.0%
60.0%
50.0% A
40,0% A
30.0%
20.0% -
10.0% 1
0.0% A :
manually automatically off-line (first  automatically on-the-fly
generated. then executed) (generated and executed in
one step)
Answer Options 2019 2016 2014
manually 56.5% 30.6% 34.7%
automatically offline (first generated, then executed) 60.9% 571% 69.3%
automatically on-the-fly (generated and executed in one step) 30.4% 30.6% 240%

2019 Model-based Testing User Survey
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Question 19: Tools integration (22 answers)
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Q19: To what extent are your MBET tools integrated into the test process?
m Mot applicable (no tool support)
| Fully automated integration
50.0% 0O 5Semi-automatic integration
45.0% — oManuzl integration
40.0%
35.0% B  —
30.0% —
25.0% — — —
20.0% -
15.0% A —
10.0% + —
5.0% A —
0.0% T T T 1
Requirements Model editor with ~ Test case generator Test management
management tool Testcase generator with Test tool with Model editar
with Model editor management tool
Semi- Fully -
2019 Answer Options - Manue_:l automatic automated Not applicable
integration . . - - (no tool support)
integration  integration
Requirements management tool with Model editor 455% 18.2% 13.6% 227%
Model editor with Test case generator 227% 36.4% 273% 136%
Test case generator with Test managementtool 227% 273% 273% 227%
Test management tool with Model editor 364% 18.2% 18.2% 273%
Semi- Fully .
2016 Answer Options . Manuz_:l automatic  automated Not applicable
integration . " . " (no tool support)
integration  integration
Requirements management tool with Model editor 311% 222% 13.3% 33.3%
Model editor with Test case generator 11.1% 222% 51.1% 15.6%
Test case generator with Test managementtool 27.3% 250% 273% 205%
Test management tool with Model editor 16.7% 31.0% 14.3% 38.1%
Semi- Fully -
2014 Answer Options - Manue_:l automatic automated Not applicable
integration . . - - (no tool support)
integration  integration
Requirements management tool with Model editor 31.9% 246% 13.0% 30.4%
Model editor with Test case generator 18.6% 229% 414% 17.1%
Test case generator with Test managementtool 214% 30.0% 18.6% 30.0%
Test management tool with Model editor 21.7% 15.9% 145% 47.8%
2019 Model-based Testing User Survey
Results 21.01.2020 Page 22 of 34
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Question 20: Role the model plays in MBT approach (23 answers)

Q20: To summarize, how important is the role the model plays in your MBT
approach?

m'w'e use the model for analysis and
documentation, but it is mors a
sketch to get an idea what to do. If
we derive test arifacts, this 1s done
ma nually.

m'We (at least partly) use a tool to
denve artifacts from the model The
MBT model 15 mther detailed, but
i= not vet considered as the central
parn of the testing activitiss.

oThe MET model is the master
document and must always be up-
to-date. Ther is no manual post-
processing of generated artifacts.

Answer Options 2019 2016 2014
We use the model for analysis and documentation... 304% 15.2% 15.2%
We (atleast parly) use atool to derive artifacts from the model- 39.1% 52,2% 47.0%
The MBT model is the master document.. 261% 326% 37.9%

Other answers:

- inbetween 2 and 3

- My current organization is in the evaluation phase of MBT adoption. However the process | have proposed
has the model as the source of truth for the testing. My recommendation is that generated test cases notbe
edited.

-MBT was very big for a while at <mame of company=. But, we abandoned it in favor for massive numbers of
short running tests that fit the Cl process. Mostly unit and integration tests.

And, all tests are written by the developers, where additional, 'hard to understand' tools and methodologies
like MBT, does create friction, and thus is discarded.

2019 Model-based Testing User Survey
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Question 21: How effective do you think MBT has been? (24 answers)

Q21: Overall. how effective do you think MET has been?
45.0%
40,0%
35,0%
30,0%
25,0%
20,0%
15,0%
10,0%
5.0%
0.0% r r r :
L2 ,&B o @ el
VARV ARV AT S A A
& o5
& 0 F £
Answer Options 2019 2016 2014
extremely uneffective 0,0% 4,5% 2.8%
moderately uneffective 0,0% 4 5% 2.8%
slightly uneffective 0,0% 2,3% 1.4%
no effect 0,0% 0,0% 5.6%
slightly effective 33.3% 27.3% 236%
moderately effective 41.7% 40.9% 40,3%
extremely effective 25.0% 20.5% 23.6%
2019 Model-based Testing User Survey
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Question 22: How likely are you to continue to use MBT? (24 answers)

0Q22- How likely are you to continue to use MBT?
60.0%
50.0%
40.0%
30.0%
20.0%
10.0% -
Extremely likely  Very likely Moderately likely Slightly likely Mot atall likely
Answer Options 2019 2016 2014
Extremely likely 29.2% 1% 356%
Wery likely 50.0% 40.9% 37.0%
Moderately likely 8.3% 13.6% 219%
Slightly likehy 125% 6.8% 41%
Mot at all likely 0.0% 45% 14%
2019 Model-based Testing User Survey
Results 21.01.2020
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Question 23: Biggest limitation of MBT (17 answers)

Q23: | see the biggest limitation of MBT as
(regarding the approach itself and/or its introduction and use):

Answers:

- Takes time to implement effectively...

- The biggest limitation is that | need to create and maintain separate models
specifically for MBT. | have not been able to find a model type that would be
suitable both for MBT and communication with stakeholders.

- The leaming curve of MBT makes it hard to introduce to organizations that are
using hard coded automation methodologies such as BOD. MBT proponents need
to emphasize building from existing hard coded automation and transitioning to MBT
gradually.

- Adoption of MBT is getting impacted by the mindset of testers still relving on

- Tool support

- Resources are hard to find

- educating developers and mgmt

- A seamless integration of the development process for a developer. In my
experence, the methodaology and and tool chain for MBT, causes too much friction
for the everyday dev.

This is important, in an organization, where the devs are responsible to write all
automated verfication. Like unit- integration and system level tests.

- Testmanagement and MBT often not matching because of different suppliers
- Construction and understanding of a model can be difficult for certain persons.
ianswer fransiated fo Englsh)

- changing the mindset

- requirement coverage / test management tool

- The biggest obstalel to introduce MBT is ta leam how to use the models to
describe the test desian

- Leaming curve for test specialists is too steep

- Knowledge of Tester, infrastructure

- depending on many preconditions - automation only works with standards

- Acceptance amoungs testers (supposed complexity) and management
introduction effort and priorities)

2019 Model-based Testing User Survey
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Question 24: Biggest advantage of MBT (18 answers)

Q24: | see the biggest advantage of MBT as:

Answers:

- Rizk bazed test case design

- Providing very good test coverage of the system under test which in our case 1s
very dependent on the equipment in runs on - i.e. enabling us to test the product in
all its variations.

- Formal modelling process creates better tests that can find bugs difficult to find in
any other way.

- Impact Analysis of Changes

- Test generation

- automated test design, and ability to regenerate test cases automatically when
there iz a change

- reduce maintenance, ease of use

- Too many to list. Better communication, rgmts tracing

- A clear separation of test design and the implementation.

A tool to find bugs and the unexpected behaviors of a SUT.

- More effective test in less time

- Communication over the project

- Saves time when writing and maintaining test cases (answer fransiafed fo

- test maintenance and quality to automate it

- Coverage of an always updated test patrimony.

Faster conception

- to understand the SUT and its complexity

make the effort of test design independent from number of test cases (only if you
create the TC from model)

- Communication

- efficiency gain & automated synchronization

- effectiveness and efficiency

2019 Model-based Testing User Survey
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Question 25: Hours needed to become a proficient MBT user (18 answers)

(125: On average. about how many hours of skl development were needed for a person
o become a prohcent MET user?
a
7
i]
5 -
4 -
3
2
1
0 -

40 hours or less up to 80 hours up to 160 hours  mare than 160 hours
Average hours needed to become proficient 2019 2016 2014
Average 155 185 196
Median 120 100 80
Minimum value 16 8 0
Maximum value 500 700 2000

2019 Model-based Testing User Survey
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Question 26: ISTQB Certified Model-Based Tester (24 answers)

(326; Do you consider becoming an ISTQE Ceriihed Model-Based Tester?
35.0%
30.0%
25.0%
20,0%
15.0%
10.0%
5.0%
oo ]
MWever heard Rather not Rather yves | amalready
about this holding the
traning certficate
scheme
Answer Options 2019 2016 °)
Mewver heard about this training scheme 4.2 13.6%
Rather not 259.2°% 13 6%
Maybe 29.2% B 6%
Rather yes 16,7% 255%
| am already holding the certfficate 20,8% 45%

2019 Model-based Testing User Survey
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Question 27: General application domain of the system under test (23 answers)

Q27 What is the general application domain of the
system under test?
Communications:
4.4% Enterprise IT
Web application: (including
13.0% packaged
applications);
47.8%
Embedded
software (not real-
time); 8.7%
Embedded
controller (real-
time): 13.0%
Answer Options 2019 2016 2014
Enterprise IT (including packaged applications) 47.8% 30.0% 30.0%
Embedded controller (realtime) 13.0% 75% 271%
Embedded software (not real-time) B8.7% 10.0% 11.4%
Software Infrastructure 0.0% 10.0% 57%
Web application 13.0% 35.0% 18.6%
Gaming 0.0% 0.0% 29%
Communications 44% 75% 43%

Other answers:

- Medical software, where the available functionaliies depend on measurement equipment it is connected to.

-telephone switching systems. This work was done in ltaly 1978 to 1981
- Allthese

2019 Model-based Testing User Survey
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Question 258: MBT project sponsor (23 answers)

(328: What land of organization sponsored [ is sponsonng the
Maodel-Based Testing project?

Government; 4.4%

Business; 971.3%

Answer Options 2019 2016 2014
Business 51.3% 83.3% 86 &%
Educational / Research 0.0% 55% 52%
Man-profit 00w 24% KR
Govemment 4.4% 4.8% 1.5%

2019 Model-based Testing User Survey
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Question 29: Size of organization (19 answers)

Q29 Approcamately how many persons work in this organization. in total?

300
250
200
150
100
50
|
Mumber of persons working in the Mumber of persons working with MET
organization
2019 2016 2014
Mumber of persons working in the organization
Average 9405 27010 12236
Median 250 350 15
Minimum value 24 10 3
Maximum value 100 000 200 000 3 000 000
MNMumber of persons working with MBT
Average 24 120 325
Median 10 5 5
Minimum value 1 1 1
Maximum value 150 2000 200

2019 Model-based Testing User Survey
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Question 260: Overall process approach (23 answers)
30 What was the overall process approach used for the MBT project?
70.0%
60.0% -
50,0% -
40,0% -
30.0% -
20.0% -
10,0% -
0.0% -
Agile (Scrum, XP, Kanban..) Phazed (\V-Model, \Waterfdl. .}
Answer Options 2019 2016 2014
Agile (Scrum, XP, Kanban...) 60.9% 62.5% 44.4%
Phased (V-Madel, Watedall...) 30.4% 37 5% LYy
Other answers:
- Vares...

- lt's not an organized project, mare of a voluntary intiative done in free time. The approach is
oretty iterative. based on orototvoina. evaluatinag and comecting.
- devSecops

- MBT iz being used in projects following Sequential as well as Agile
- Both Agile and W cycle

-we use every approach depending of the project

- Does it matter?

2019 Model-based Testing User Survey
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@ researcher in queshons, you were__
the MET
application area; an external MET
16.7% consultant;
20.8%

an inhouse MET

Q31: In the project you had in mind when filling out the previous

professional;
45.8%
Answer Ophions 2016 2016 2014
an external MET consultant 20.8% 205% 17.8%
an inhouse MBT professional 45 8% 56.4% 5O 7%
a researcher in the MBT application area 16, 7% 23 1% 22.4%

Other answers:
- Mbt Enablement

- I'm actually a requirement engineer and ex-tester who wanted to promote models and

-l am a senior SDET who has used MBT before and am trying to introduce it to my

- in house governance
- responsibe for full project testing
- we use MEBT inhouse bit alzo as external MBT consultant

2019 Model-based Testing User Survey
Results 21.01.2020

Page 34 of 34



