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MBT BDD

+ Automated, algorithmic generation of + Collaborative exploration of the requirements
large amounts of valid test cases Structured, readable scenarios in natural language
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An Example

A controller job of type production is moved to the

printed jobs the moment printing completes

Given a is in the scheduled jobs
and the is a Production job

When the printer starts printing the
and the printer completes printing the

Then the is in the printed jobs
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BDD Scenarios

Manual
Translation

' Business Level Grammar

Semi-formal
Translation

ﬁ = IBDD Grammar
Formal
——— Model: BDDTS

Formal
Composition

B  Composed BDDTS

Formal
Translation

;.t Model: STS

s

~j§ Model-Based Testing
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Business level grammar

(< conjunctive—and >< condition Given a controller
job

noun — phrase_>- < noun — ph

noun — ]i’]h-'?‘l’l'..’-.'iﬁ ST P 2 2 < DT

Given the useris
logged in

agent >< action ) >< 1se > the printer starts
printing the Controller
> -_ < condition > | < > | < - , jOb

LOn, >
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IBDD + DSI

2-11-2023

{Scenario) == {Given){When){Then)

(Given) == "GIVEN (Declaration) "|" {Guard) *
{Declaration) = lvy :s1,...,1v; : 5

{Guard) == P | {(Guard) ‘N {Guard)

(When) == "WHEN’ (Switch)+

( Switch ) = ( Interaction ) { Condition ) { Assignment )
( Interaction ) == G. ivy : $1,...,10; : 8

{ Condition ) :== B

( Assignment ) = A

(Then) == ‘THEN’ (Switch)* ‘[’ {(Guard) |’

TANNAZ ZAMENI

C] lis_in_list(CJ, SIL) A C].type == Production]

!pri"tstart-cj
¢j.id == CJ.id A cj.state == Printing

C).state = cj.state

THEN [is in_list(CJ, PJL)]




From textual scenario to formal
model

/v_\

IBDD

[precondition] [postcondition]

Then expected behavior
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A controller job of type production is moved to the
CJ (id=1, type=Production, state=Waiting)

printed jobs the moment printing completes

Given a is in the scheduled jobs o | *_ ,
, R [is_in_list(CJ, SIL ) A Cl.type==Production]
and the is a Production job - :
When the printer starts printing the . (|d=-1, type=Pr?duct|on, SIS FIA
and the printer completes printing the lprint ., .<¢j > 4
Then the is in the printed jobs [cj.id ==Cl.id A cj.state== Printing]

Cl.state:=cj.state
GIVEN (] |is_in_list(C]J, SJL) A C).type == Producti . .

J lis_in_list(CJ, 5]L) J-type roduction] ¢j (id=1, type=Production, state=Completed)
WHEN !printg,.Cj :

I . _".’ ——
cj.id == CJ.id A ¢j.state == Printing  Printeomplete <€) >

[cj.id==Cl.id A\ cj.state==Completed]
Cl.state:=cj.state
PJL:=add(CJ,PJL)

C].state := ¢j.state

! Printeomplete-C)

¢j.id == CJ.id A ¢j.state == Completed

C].state := ¢j.state, PJL := add(C), PJL)
THEN [is_in_list(C]J, PJL)]

[is in list(CJ, PIL)]
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1-A controller job is added to the scheduled jobs after [true]
a job is submitted
Given a Job file > cubmit < if
. : : ? submit < jf, sm >
When the operator submits the Job file using a [if.id==JF.id A sm==SM]

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

and the Controller job is of type

I append < cj, sjl >
Scenario [cj.type==JT A sjl==SIL A
JT==getlobType(SM) ]

Submission method Job type
Cl:=cj

E SIL := add(CJ, SIL)

[is_in_list(CJ, SIL ) A Cl.type==IT]
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[true]

? submit < jf, sm >
[if.id==JF.id A sm==SM]

I append < ¢j, sjl >
[cj.type==Production A sjl==SIL A
getlobType(LPR)=Production ]
Cl:=cj

SJL := add(CJ, SIL)

[is_in_list(CJ, SIL ) A Cl.type==Production]

2-11-2023

lis_in_list(CJ, SIL) A Cl.type==Production]

Iprintg . <¢j>
[cj.id ==Cl.id A cj.state== Printing]
Cl.state:=cj.state

! printcomplete < Cj >

[cj.id==Cl.id A cj.state==Completed]
Cl.state:=cj.state

PJL:=add(CJ,PJL)

[is in_list(CJ, PIL)]
TANNAZ ZAMENI
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Composition

2-11-2023

? submit

? printygve to scheduled jobs

I add
: is_in_list(CJ, SJ
? printyesume lis_in_lisy )

I printge, ¢
? pPrintyeve to waiting jobs
[Cl.state=="printing”]

[is_in_list(CJ, WJ)] [Cl.state=="paused”] I Ay
- Pt mtcomplete

[is_in_list(CJ, PJ) A PO.is_hard copy==true A PO. id_cj== Cl.id]

T. Zameni, P. van Den Bos, J. Tretmans, J. Foederer and A. Rensink, "From BDD Scenarios to Test Case Generation," (ICSTW), Dublin, Ireland, 2023.
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A controller job of type production is moved to the
printed jobs the moment printing completes

Given a
and the

is in the scheduled jobs
is a Production job

When the printer starts printing the
and the printer completes printing the

Then the is in the printed jobs

lis_in_list(CJ, SIL ) A C).type==Production]

Pprint ... <c|>
[cj.id ==Cl.id A cj.state== Printing]
Cl.state:=cj.state

!printcomplete < Cj >
[cj.id==Cl.id A cj.state==Completed]
Cl.state:=cj.state

E PJL:=add(CJ,PJL)

[is_in_list(CJ, PJL)]

van den Bos, P., Tretmans, J. Coverage-Based Testing with Symbolic Transition Systems. In:

Beyer, D., Keller, C. (eds) Tests and Proofs. TAP 2019.

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

?check;

Iretrieve; < sjl >
[sj1==5IL]

¢j (id=1, type=Production, state=Waiting

| choose_; <cj>

cj

[is_in_list(cj, SIL ) A cj.type==Production]
Cl:=cj

Fprintgeaee < €j =
[cj.id==Cl.id A cj.state== Printing]
Cl.state:=cj.state

!pl‘int{'nmplete = ':i =

[cj.id==Cl.id A\ cj.state== Completed]
Cl.state:=cj.state,

PIL:=add(CJ,PIL)

f

? i
| .checkpﬂ

)]

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

| retrievey;) < pijl >
[pjl==PIL A is_in_list (CJ, PJL)]
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Queenstown
Southampton

Cherbourg

Titanic

= 1 KT )
Text Edit > Editor | Run

= Titanic scenarios
Olympic-class ocean liners can cross the Atlantic in 1 week

8 Q) |

Apply Changes Search

1
(&) Olympic-class ocean liners can complete the Atlantic cros| 2 Resource step defs.resource

= It is possible for Olympic-class ocean liners to complete all legs 3
= Southampton to Cherbourg leg ;
Cherbourg to Queenstown leg 6 Given Titanic is docked in the port of Southampton

@ Queenstown to New York Ieg [} When Titanic sails from Sounthampton to Cherbourg

. . ) . 8 and Titanic sails from Cherbourg to Queenstown
¥ Olymplc'dass ocean liners can withstand ICEbergS 9 and Titanic sails from Queenstown to New York
&) Titanic hits a huge iceberg and continues on its voyage 10 Then Titanic's voyage is complete
) &) Titanic barely misses an iceberg and continues on its voyz 1;
: Step—dEfS'resoume 3 Given Titanic is scheduled for the voyage to New York
= External Resources 14 and Titanic is docked in the port of Southampton
it ; Titanic_resource 13 and the date is 1912-04-10
- 16 When Titanic sails from Sounthampton to New York
17 then Titanic is docked in the port of New York
18 and the date is 1912-04-17

19




Titanic Scenarios

Resource

Titanic is docked in the port of Southampton
When Titanic departs for the port of Cherbourg
and Titanic crosses area the English Channel

& Py

. Resource

and Titanic arrives in the port of Cherbourg
then Titanic is docked in the port of Cherbourg

LW T S W o

- o

Titanic is sailing Iceberg alley
Titanic hits a huge iceberg

W N = O W00~ O W bW -

R R GRT §

Titanic is docked in the port of Cherbourg

Titanic departs for the port of Queenstown hen Titanic continues on its voyage

and Titanic crosses area the English Channel

and Titanic arrives in the port of Queenstown

then Titanic is docked in the port of Queenstown
Titanic is sailing Iceberg alley

when Titanic barely misses a huge iceberg
Titanic continues on its voyage

8
9
0
1
2
3
4
5

o

Titanic is docked in the port of Queenstown
Titanic departs for the port of New York
Titanic sails the Atlantic
Titanic crosses Iceberg alley
Titanic sails the Atlantic
Titanic arrives in the port of New York
Titanic is docked in the port of New York

o
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Modelling information

2 Library
3 Resource
4

[Documentation]

U o =1 oy L

Spawn titanic at location Southampton
Log
Start Journey on 1912-04-10

[Documentation]

Check
Check

[Documentation]
Check that
[Documentation]

Point titanic towards location ${por
Titanic moves full speed ahead
Move Titanic out of current area
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Demo Video attached

s Text Edit | Editor | Run

Execution Profile: robot Open Logs Directory Report Log Autosave [_| Pause after failure

Olympic-class ocean liners can cross the Atlantic in 1 week

& The itinerary from Southampton to New York

® Olympic-class ocean liners can complete the Atlantic cros

It is possible for Olympic-class ocean liners to complete all legs

&) Southampton to Cherbourg leg Tests filters

&) Cherbourg to Queenstown leg

) Queenstown to New York leg

Olympic-class ocean liners can withstand icebergs

(&) Titanic hits a huge iceberg and continues on its voyage

& Titanic barely misses an iceberg and continues on its voyz Console log
3 step_defs resource
External Resources
4 Titanic_resource

v Start ¥ Debug -

Arguments

Log options

elapsed time: 0:00:09 pass: 11 skip: 0 fail: 0

2 to New York in

. - 1326
Q Search A~ G [J @) @ 27-10-2023 2]
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