
From BDD Scenarios 
to Test Case Generation
Combining Model-Based Testing and Behavior-Driven Development

Tannaz Zameni
PhD candidate at the University of Twente
t.zameni@utwente.nl



2-11-2023 TANNAZ ZAMENI 2

TiCToC
Testing in Times of

Continuous Change



MBT
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- No widespread use of MBT
in the industry, yet

- No underlying theory providing
formal semantics

+ Automated, algorithmic generation of 
large amounts of valid test cases 

+ Collaborative exploration of the requirements
Structured, readable scenarios in natural language

BDD



An Example
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Given a Controller job is in the scheduled jobs

 and the Controller job is a Production job

 When the printer starts printing the Controller job 

 and the printer completes printing the Controller job 

 Then the Controller job is in the printed jobs

A controller job of type production is moved to the
printed jobs the moment printing completes
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Manual 
Translation

Formal 
Composition

Formal 
Translation

Automatic

Semi-formal 
Translation

Formal
Translation

BDD Scenarios

IBDD Grammar

Model: BDDTS

Composed BDDTS

Model: STS

Model-Based Testing

Business Level Grammar



Business level grammar

2-11-2023 TANNAZ ZAMENI 6

Given the user is 
logged in

Given a controller 
job

the printer starts 

printing the Controller 

job 



IBDD + DSI
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Action
Interaction variables for actions
Constraints on variables
Variable assignments

output actions +postcondition

Local variable declaration
Pre-condition



From textual scenario to formal 
model
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Scenario
Given precondition

When action

Then expected behavior

IBDD
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Given a Controller job is in the scheduled jobs

 and the Controller job is a Production job

 When the printer starts printing the Controller job 

 and the printer completes printing the Controller job 

 Then the Controller job is in the printed jobs

A controller job of type production is moved to the
printed jobs the moment printing completes CJ (id=1, type=Production, state=Waiting)

cj (id=1, type=Production, state=Printing)

cj (id=1, type=Production, state=Completed)
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Scenario

Submission method Job type

LPR Production job

IPP Production job

JMF Production job

Socket Streaming job

Given a Job file

 When the operator submits the Job file using a 
   <Submission method>

 Then the printer adds a new Controller job to the scheduled jobs

and the Controller job is of type <job type>

1-A controller job is added to the scheduled jobs after 

a job is submitted



2-11-2023 TANNAZ ZAMENI 11



Composition
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T. Zameni, P. van Den Bos, J. Tretmans, J. Foederer and A. Rensink, "From BDD Scenarios to Test Case Generation," (ICSTW), Dublin, Ireland, 2023.



Testing
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Given a Controller job is in the scheduled jobs

 and the Controller job is a Production job

 When the printer starts printing the Controller job 

 and the printer completes printing the Controller job 

 Then the Controller job is in the printed jobs

A controller job of type production is moved to the
printed jobs the moment printing completes

cj (id=1, type=Production, state=Waiting)

sjl[CJ (id=1, type=Production, state=Waiting), 
CJJ(id=2,type=Streaming, state=Waiting)]

pjl[CJ (id=1, type=Production, state=Completed)]

van den Bos, P., Tretmans, J. Coverage-Based Testing with Symbolic Transition Systems. In: 
Beyer, D., Keller, C. (eds) Tests and Proofs. TAP 2019.



RobotframeworkMBT

T i t a n i c
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Titanic Scenarios
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Modelling information
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Demo Video attached
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