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Formal Methods and Maths?

In which ways are formal methods related to
mathematics?

Typical students’ answers are
. they are as as maths
- they make computer science

Typical industry people’s statements are
- they are a part of maths

- they are maths that to real
world situations
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Are Students Right?

They are as as maths
Well, they provide a concise, neat and meaningful
formal model of a computer program that
better addresses the specification
—> develop abstraction skills

They make computer science
No, they make computer science in some way
independent of computers
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Formal methods
- define a formal model of a computer program

- make computer science in some way
independent of computers

- provide an effective way to analyse critical,
non functional properties of software

- can be applied to many practical disciplines:
physics, chemistry, biology, ecology,
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Formal Methods Audience

Formal methods
- define a formal model of a computer program

- make computer science in some way
independent of computers
(students and puplls)

- provide an effective way to analyse critical,
non functional properties of software (industry)

- can be applied to many practical disciplines:
physics, chemistry, biology, ecology,
psychology, cognitive science and economics
(multidisciplinary research)
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Context of FM Education

Formal Methods

- are a powerful education tool, which bridges
the gap between mathematics and computer
science

- have the potential to address a very wide
audience

- are by both the academic
(students and researchers) and industrial
audience

We need a strategy to reverse this trend and
keep the learner engaged
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Strategy tor Teaching FM

Based on five dimensions:

- Motivations: enabling learners to build
themselves their intrinsic and extrinsic
motivations to develop interest in FM

- Fun, to keep the learners continuously
engaged In order to retain any acquired form
of interest

- Practice using tools
- Choice of the formal methods approach

- Presentation of the concepts at a level of
formality appropriate for the audience
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How to start a course on formal methods?

more skilled

students get bored

theoretical technical
foundations "| aspects

less skilled  ryn away
students

— common approach —
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Building Motivations

How to start a course on formal methods?

university
students

general success
context stories

iIndustry
people

— our approach —

Cerone an d Lermer - p.10/18
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Building Motivations

How to start a course on formal methods?
Starting early — even with school pupils

skilled university

students
general success
—| context "| stories
iIndustry
people
current

trends
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Fun

school puplls

Contents

problem
solving

university
students
general success
—| context "| stories
iIndustry
people
current

trends
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Fun

school puplls

Contents

computer science problems

: : dining philosophers
university Srotocols
students distributed algorithms

general success problem
—| context "| stories " solving
industry
people
current

trends
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Contents

computer science problems

creativity = hathematical puzzles

(river crossing puzzle)

, , challenge <«+— games
unlverS|ty (sudoku, card games)
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school puplls
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Practice with Tools

school puplls

Contents

discovery

semantics

university

students experiments Iwith fun
general success -

I . .| practice
—| context stories P
iIndustry I
people
current tools
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Choice/Presentation of FM

The choice of FM is based on the following
parameters:

- the age, level and background of the learner;

- the application domain, which may be
identified with the taught subject in the case of
university students

- the availability and features of software tools

- the preference and familiarity of the instructor
The presentation of FM can be

- either textual

- Or visual
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Contents

discovery forma.l

| | semantics
university
students experiments Iwith fun

general success -
BN . .| practice
| context stories P
current tools

trends

Cerone an d Lermer —p.14/18




FMFun 2019 - Bergen, 2-3 December 2019 Contents

Audience: University Students

- Sparsely in core/elective subjects

- In a focussed way within FM-related subjects discovery forma_l
| | semantics
university
students experiments Iwith fun
general success -
-, . I ractice
—| context stories P
current

trends
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Audience: School Pupils

discovery
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Audience: School Pupils

discovery
and concepts

internalisation | informally/visually

school pUp||S analysis Iwith fun
)

Primary School (visual notations

intrinsic motivations
(fun, challenge, competition)

problem
maths "| solving

Intermediate and High School

also some extrinsic motivations
interdisciplinary context T

other unplugged
subjects approach
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Audience: Industry

Contents

interpretable
output

analysis{

system
model

industry
people
— training —
general SUCCEeSS
—| context stories
training with fun familiar

technology transfer
inhouse use

methodologies
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Audience: Research Teams

interdisciplinary
research teams

— training —

general
context

training with fun
technology transfer

domain research

success
stories

Contents

interpretable
output

analysis{

system
model

domain-specific
language

Cerone an d Lermer - p.17/18




FMFun 2019 - Bergen, 2-3 December 2019

Conclusion and Future Work

Conclusion

- Motivations, Fun,
Choice of FM app
audience different

Practice with Tools and
y to various kinds of

y



FMFun 2019 - Bergen, 2-3 December 2019 Contents

Conclusion and Future Work
Conclusion

- Motivations, Fun, Practice with Tools and
Choice of FM apply to various kinds of
audience differently

- Motivation allows learners to build up interest
in formal methods while Fun is actually the
essential dimension to keep learners
continuously engaged
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Conclusion

- Motivations, Fun,
Choice of FM app
audience different

Practice with Tools and
y to various kinds of

y

- Motivation allows
in formal methods

earners to build up interest
while Fun is actually the

essential dimension to keep learners
continuously engaged

Future Work
- Develop FM tools
- Embed FM within

widely accepted in industrial contexts

for different audiences
methodologies that are

|
©
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