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Develop formalisms, methods, and tools to reduce the combinatorial explosion of testing evolving systems with high variability
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Feature Choreography

A feature is a slice of user-observable behaviour of a
system with respect to a particular quality characteristic

Conformance for Unequal Label Sets

BDD Scenarios

Given the user is authorized

When the user selects coffee

And the user selects sugar

Then coffee with sugar is selected for the authorized user

e Given the authorized user has selected coffee with sugar
e When the user presses the button to dispense coffee
e Then the coffee machine dispenses coffee with sugar

e Given the authorized user has selected coffee with milk
e When the user presses the button to dispense coffee
e Then the coffee machine dispenses coffee with milk
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Choreography for Combining Features

Sequential Composition

[is_authorised (User)]

? select< u,c>
u=User /\ c=Coffee]

Implemented in our tool:
RobotFrameworkMBT

? select < u,s>
[u=User /A s=Sugar]

,,,,, ‘[is_authorized (User) A

zis_selectedCoffee) A\
is_selected(Sugar)]
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I dispense < c,items>
[c=Coffee Ais_in_list (items,
Sugar)]

[ is_dispensed (Coffee)
N\ is_dispensed (Sugar)]

Extending slices to the whole system and coffee
using constraints to shape their interaction
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Conformance Lattice and Feature Interaction

Disjunction Composition

[(is_authorised(User) Ais_selected(Coffee) Ais_selected(Sugar)) V
(is_authorised(User) A is_selected(Coffee) A is_selected(Milk)) ]

? PIreéSSpyutton o

[ - Sugar P i ? presSputton
A-Milk]_— ? pressputton rogae
T [ Sugar A Milk]

A Milk] AMilk]

¢ ! dispense <c,items>
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[c=Coffee A\ dispense <c,items

is_in_list(items,
Sugar)]

GD

[is_dispensed (Coffee)
Ais_dispensed (Sugar) ]

[c=Coffee Ais_in_list (items,
Milk)]

CD

[ is_dispensed (Coffee)
Nis_dispensed (Milk)]

Ca>

[is_dispensed (Coffee)
\is_dispensed (Sugar)
Nis_dispensed (Milk)]

When a choreography conforms, we know that each
smaller combination also conforms, creating a lattice

coffee and tea

/ N\

coffee tea

We can look for feature interaction in terms of
contradicting features and edge case behaviour

Key Points

Ais_in_list(items, Sugar)
Ais_in_list (items, Milk)]

Advantages

e Smaller, compositional models
e Better control over feature interaction
e Separating domain and application knowledge

Problem Space

High variability makes testing and
specifying systems difficult, we tackle this
by applying composition over several axes
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Composition Example
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Advantages

Smaller models

Easier to make, adapt and maintain
Test earlier

Easier retesting

Easier diagnosis

Replacing components
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