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Hack the Hackathon

An unconference series and interdisciplinary community
exploring scientific collaboration, learning, and

civic engagement through hackathons.

Geneva, Nov 6-10, 2023
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Agenda

loT et Smart Cities

Hackathons

Evénements Collaboratifs dans plusieurs contexts
Innovation
Education
Diversité et Inclusion
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Mon introduction al’loT

Des technos
RFID

NFC
Des capteurs en géneral

Des protocoles
Des activités diversifies

Un example a suivre




Mon retour a Recife
(11/2011)

Mon Intro aux Smart Cities

“T’es le seul iIngénieur avec un
doctorat maintenant. Etudie ca

Open Data

Compeétitions des applis Smart
Cities
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Je passe le concours de Maitre de Conférences au
Centro de Informatica @ Universidade Federal de Pernambuco (CIn/UFPE)
11/2012
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Foundations of Software Engineering (FSE) 2024
FSE 2 024 Mon 15 - Fri 19 July 2024 Porto de Galinhas, Brazil

Attending ~ Sponsarship « Tracks « Organization ~ Q Search Series »

__Welcome to FSE 2024

Porto de Galinas, Brazil
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Organizing Committee rsk 2024

Leopoldo Teixeira conference and Local
Organizaton Chair
Federal University of Pernambuco

| s cin.ufpe.br

Marcelo d'Amorim General Chair
North Carolina State University
United States




Ftudiants au CIn/UFPE (Informatique)

IV Undergrad students enrolled

2V Graduate students enrolled

Specialization, Academic and Professional Masters and Ph.D.

Bachelors and Masters PhDs

Engineers  +2.080 academic
+340 professionals

Graduations

July/2023

cin.ufpe.br
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Research areas

Databases

Data Science
Ubiquitous computing

Computer Engineering

Software Engineering and Programming Languages

Artificial intelligence

Computational Intelligence

Media and Interaction

Networks and Distributed Systems
Information Systems

Computing Theory

cin.ufpe.br
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Perspective on the local ecosystem

'_---...

CIn/UFPE ‘ ‘
(CS department) ‘ ‘

'‘Causality relationship” of
the main ICT players in
Recife

Porto Digital
(Technological Park)
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SENAI

Government of
Pernambuco



Successful partnership of the city’s IT
department and our university

— A PHEFEITURA SERVICOS SECRETARIAE ORGAOS CONHEUA O RECIFE

I B =

2013
Recife (Brazil) Open Data Portal
(Partnership Recife City+CIn/UFPE) e

Prefeitura de Recife.

Este portal disnoniniliza, de forma pihlica, cacoz qua sfo
geradas nor secrataras e 6mfns ca gestin muncipal A
publicagao dos dadcs em formato atarts permite que qualgquer
m |

desenvolva aplicagoes o zago cando faciit
anal se dgs dadcs, promove glhor COS POt Meio
da inovacac e ca crialivida onbribuind uma m
participagio da sociedade junt gaverr icipal

2013-2014
Hackathons using that data
(Partnership Recife City+CIn/UFPE+CESAR+Porto Digital)
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Collaborations >10 ans

Hackathons de 2013 a 2023
2020 en ligne (COVID-10) supporté par 'AFD
2021 suspendu (COVID-19)

Nous voulions juste un concours d'idees et un
portail de données ouvertes

riptcase WM.

Open Innovation

Plusieurs lecons apprises




VOL. 34,NO. 2

Un sujet de recherche? %

2016: Récolte de données

“Motivations por participer dans un
hackathon”

Etudiant abandonne le sujet
Soumission IEEE Software rejete
3 articles publies “solo mode”

Dans la recherche pour un etudiant




There Is a serious problem






Manterrupting
Mansplaining
Bropriating




Promoting Game Jams and Hackathons as more
Women-inclusive Environments for Informal

Learning
Lavinia Paganini Claudia Ferraz Kiev Gama Carina Alves
Centro de Informdtica Centro de Informdtica Centro de Informatica Centro de Informdtica
UFPE UFPE UFPE UFPE
Recife, Brazil Recife, Brazil Recife, Brazil Recife, Brazil
Ifp2 @cin.ufpe.br clfd@ci.ufpe.br kiev@cin.ufpe.br cfa@cin.ufpe.br

Focus more on collaboration and less on competition

Encourage the development of technical and non-technical skills (soft skills)
Promote healthier habits (food, sleep home, etc)

Define a more inclusive code of conduct

Include (as a majority!) women in the organizing team



Guidelines for inclusive hackathons
Prado et al, 2021

Start With a Gender-Inclusive Organizing Team
Foster Inclusive Communication

Make Safety Visible

Provide Good Working Conditions for Participants

Showcase Trans People at the Event

Pronouns
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Diversity and Inclusion Theses

Claudia Ferraz Natalia Pinheiro Laricia Mota Victor Leal Juliano Vaz

Glauciene Peixoto Lavinia Paganini Rafa Prado Dayanne Coutinho lgor Poncell

@ Undergrad Thesis
@ Undergrad -> Masters
© Masters

. Publications in confeernces/journals



Women participation in hackathons

1st hackathon for female
audience in the region

Positive aspects of the event:
Safe environment, sisterhood,
and collaboration

Issues with men at other events:
Manterrupting, Mansplaining,
underestimated skKills

Various publications: ICGJ’19
(best paper), CHASE’20, FIE'21
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Consolidation of guidelines for gender-inclusive hackathons

Book chapter "Toward more gender-inclusive game jams and hackathons”
Guidelines:

Start with a gender-inclusive organizing team | - < :

Foster inclusive communication

Make safety visible through an explicit code of conduct

Provide equipment to participants and showcase people in the event

Equity, Diversity,
Promote events to attract underrepresented genders and Inclusion in

Stimulate groups of friends joining together SOftWa > Eng|neer|ng

Introduce elements that underrepresented genders can relate to
Promote learning activities to stimulate both technical and soft skills

Apress:
Focus more on collaboration and less on competition

Stimulate healthier habits



Developer Home Processo Seletivo Foundations FAQ Contato
Academy

A melhor
experiéncia de
aprendizado
da sua vida

VEJA AS ETAPAS




Hackathons and Authentic Learning

Learning in a real (or close to IEEE Frontiers in Education (FIE'18)

real) envir()nment A Hackathon Methodology for Undergraduate
Course Projects

Kiev Gama. Breno Alencar. Filipe Calegario, André Neves, and Pedro Alessio
Federal University of Pernambuco (UNPL)
Recife. Brazil

Active learning

Technical and Socio-Emotional/

Soft skills

Hackathons in the Formal Learning Process

Kiev Gama Breno Alencar Gongalves Pedro Alessio
Centra de Informatica - TJFPE Centro de Informatica - UFPE C. de Artes e Comunicacaan - [TFPE
Recife. Rrazil Recife, Brazil Recife. Brazil

kiev@cin.ufpe.br bag@cin.ufpe.br pedro@academy.cin.ufpe.br



My elective courses using hackathons are distributed
systems courses

Introduction to Distributed Systems
Audience: Information Systems, Computer Science and
Computer Engineering

loT/Web of Things

Audience: Information Systems and Computer Science
Students



Parentheses

Stream processing and Reactive Programming as my
(now sort of secondary) research topics

How to test Data Stream Processing Applications
Usage of Reactive Programming
JavaScript (RxJS, Bacon, etc)

1I0S (Swift Combine and RxSwift)

Publications on ESEM, MSR, JSS



Testing Guidelines for Data Stream Processing
Applications

VIANNA, Alexandre, FERREIRA,
Waldemar, et GAMA, Kiev. An exploratory
study of how specialists deal with testing
In data stream processing applications.

In : 2019 ACM/IEEE International
Symposium on Empirical Software
Engineering and Measurement (ESEM).
IEEE, 2019. p. 1-6.

VIANNA, Alexandre, KAMEI, Fernando
Kenji, GAMA, Kiev, et al. A Grey Literature
Review on Data Stream Processing

applications testing. Journal of Systems
and Software, 2023, p. 111744.
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Motivating and Demystifying loT
Learning with Hackathons in a

Maker Space, Low-code
Development and Rapid Prototyping

Kiev Gama
Kiev@cin.ufpe.br

Centro de Informatica - Universidade Federal de Pernambuco (UFPE)
Recife, Brazil
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3 I'm a

. CS/IS student.
loT IS

not for me.

What if
you use a low
code tool and

create stuff
in a hackathon?




Hackathons as an Informal Learning Platform

Hack.edu: Examining How College Hackathons Are Perceived
Arnab Nandi Meris Mandernach By Student Attendees and Non-Attendees

Cemputer Scicnee & Engineering University Librarics
The Ohic Stats University The Ohio State University

arnab@cse.osu.edu mandernach.1@osu.edu Jeremy Warner Philip J. Guo
UC Berkeley UC Szn Diago

Derkeley, CA, USA La Jolla, CA, USA

jeremy wamer@berkeley.edu pg@ucsd.edu




KEEP
CALM

AND

HACKATHON




i“l LEAR;“:G\ * “Challenges and competitions
4 offer a compelling platform for
engaging students and lifelong
learners in new technologies and
skill development.”

Guest Editors, IEEE Computer Magazine - July/2017



Computing Curricula 2020
CC2020

Paradigms for
Global Computing Education

srcormpal g erdergadosle progrars In
Comguner Ergineeng
Corroutar Zowrve
Cybermecirity
Infoomation Susene
lllll Tochmolopy
Sataam Enginowirg
WEN SR (L

Internet of Things (loT) has no endorsed curriculum:

It has not yet reached the status of an academic discipline . }
with a globally recognized curriculum recognized or e ) SWEB%I%
endorsed by Institutions such as ACM or IEEE '

Guide to the Software
Engineering Body of Knowledge

Editnrs

Importance of non-technical skills in software engineering
E.g. professionalism,

group dynamics,

communication skills,

" . Software
COgnItIVE Skl”S, Engineering

behavioral attributes. Competency
Model

< IEEE

eec @ computer society



Context: 60nh |oT elective course

Target audience
Computer Science and Information Systems students

Topics covered

Communication models (synchronous/asynchronous)

loT Plaftorms

Protocols and APIs (HTTP/REST, CoAP, Web Sockets, MQTT, etc)
Reactive Programming

Node.js and Node-RED

Basic |oT prototyping using a Raspberry Pi

Classes
Lectures (classroom)
Practical (laboratory and home assignments)

Grading
Assignments
Final project in a weekend long hackathon (no sleep-over)



Hackathon outside the campus: Maker Space in the City Innovation Hub

Start: Saturday 9:00 - 19:00

End: Sunday 9:00 - 19:00
Participants: 2 Cohorts of CS/IS students (22 and 34, respectively)

Team: mentors (Computer Engineering students) + Teacher




Ethics

Informed Consent Form

Confidentiality about interviewees identity

Authorization of Image usage

Students could leave the hackathon with no penalty
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Data Collection

Cohort 1: Individual interviews Cohort 2: Group Interviews

Participant Team Gender Bachelor Hackathon experie
C2Pl1 F IS Y
C2P2 M IS Y
203 M CS

C2P4 M CE

C2P5 M CE

C2P6 F CS

C2P7 M CS

C2P8 M CS

C2P9 F CS

C2PI10 M IS

2P M IS

C2P12 M IS

C2P13 M IS

C2P14 M IS

C2P15 M IS

C2P16 M IS

2B 19 M IS

C2P18 M IS

C2P19 M IS

Participant Bachelor Hackathon experience
Computer Science
Computer Science
Computer Science

Information Systems

Pr—

Computer Science
Computer Science
Information Systems
Information Systems
Information Systems
Information Systems
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Interview guide

Learning

— What did you learn in this event?

— How would you generally describe the experience of participating in this hackathon?
— What influence did the maker space environment have in your learning experience?

Event format

— What would you say about the authenticity of this event as a real hackathon? (experienced hackathon
participants only)

— How would you compare a project in a hackathon to a typical project assignment done over a few weeks?

Individual and social aspects

— Explain if you had any expectations for this hackathon and if they were fulfilled.

— How did you feel during the event?

— Talk about social aspects involving people from your team, other teams, or mentors.



DEIEWAMEWRIE

Transcription (portugues)
Atlas.ti tool
Thematic analysis using a deductive approach based on the following themes:

Learning aspects;
Experience;

Maker space influence;
Hackathon authenticity;
Hackathon as a project;
Expectations;

Feelings;

Social aspects



earning Aspects

Some subcategories/subthemes generated:
learning approach;
Soft skills;
hardware;
protocols and programming;
software engineering



Learning Aspects ->
Learning approach subcategory

codes: ) )

_ During classes, | was doing stuff
learning approach; with the Raspberry Pi and | was just
soft skKills; following what was in the tutorial. |
hardware; wasn't getting it. But when instead

. of just following the slides we were
protocols an d pr 09 ramming, searching the Internet to see how to
software engineering connect the different sensors ... |

finally understood what I'm doing

with the Raspberry here, so, | left
with a much better idea than | had in
terms of prototyping with hardware




Learning Aspects ->
Soft skills subcategory

codes:
commuri (_:at’ on _ 'In a conventional project,
presentation skills; communication is sometimes not
prob[em-solving; Immediate, but in a hackathon,
creative thinkin g; communication has to be constant”
J

decision taking



Learning Aspects ->
Hardware subcategory

codes: "The way | had studied hardware
actuators: during a course before the
university, it was kind of stressful,
Sensors, it's what made me give up
. i hardware-related stuff and want to
Pr 0, tO t_V P’ n g y banish that area from my life.
But at the hackathon yesterday, it
arl d R aSp b er ry P was totally different”




Learning Aspects ->
Protocols and programming subcategory

codes:

Web sockets,

REST, oaed Moo RED very quckl.
NOde-RED, develop a whole solution using it"
JavaScript,

Reactive Programming



Learning Aspects ->
Software engineering subcategory

COde.S' .. "| realized, this format is very good
design decisions because we made a decision based
component integration; on ‘will it be better to use MQTT?
interface mockup; will it be better to use Websockets?'
testing; And this decision-making was what

’ made us study the subject better.”

scope management



Maker space Influence

Positive codes: Negative codes:

cozy; noise;

appropriate layout; problems with sensors;
INSpIring; Infrastructure limitations;
motivating underutilized equipment

"The environment is awesome ... but
maybe try to leave someone there to
guide us on using the 3D printer or
the laser cutter that was there.”




Hackathon authenticity

Codes:

theme;
collaboration; The sense of urgency that a
hackathon typically has, everyone

collocation; working at the same time, trying to
focus: make something work."
J

mentoring;
sense of urgency



Hackathon as a project

Codes:
"This format of doing a project in 2
pPr eferred for mat; days eliminates a lot of
- - - i procrastination, which | think is the
f J g h t p folog aStl M atl on, biggest problem of a reqular
practice-oriented; project’

alternative to exams



Expectations

Codes:
Wwor kl n g Wi th h ar dwar e, My biggest expectation, in fact, was
] - to apply several topics and it was
ap p Iy Ing knOYVIedge, cool that | was able to do it at the
low expectations; time.

exceeding expectations



Feelings

Positive codes: Negative codes:

excitement; anxiety;
enthusiasmy stress;

fun; frustration;
satisfaction; fatigue
determination;

being challenged

'l started excited, but then [ left a little frustrated, but not for
the event itself. It was more about the idea that my group
Implemented. The event in itself, | really enjoyed it and even
consider participating in a hackathon in the future.”




Social aspects

Codes:

collaboration;

Interaction with teams; "There is always someone from

isolati f th f ) another team showing up, So you

ISoiation rrom otner teams, visit another team, exchange some
7 . Ideas with that person and end up

meeting p e_op le; reaching the solution that you could

team bonding not reach before.”




Conclusions

Hackathon format offers advantages over conventional project formats, allowing
for more time to learn, experiment, and apply knowledge.

The hackathon provided an authentic learning experience, promoting practical,
hands-on learning and the development of soft skills.

Students gained valuable experience in hardware-related skills and various
aspects of software engineering.

Positive feedback on the use of Node-RED and the maker space environment,
but areas for improvement include sensor issues and infrastructure limitations.

Among methodological limitations, there is possible bias of students being
interviewed by lecturer






One more thing...



SI vous connaissez des
developpeurs TDAH ou du spectre
autiste, envoyez mol un mail;

Kiev@cin.ufpe.br

Merci!


mailto:kiev@cin.ufpe.br

