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Presentation Plan

1. Overview of the challenges tackled
2. Methodological applications of Graph Theory
3. Employment of the Contribution Matrix (CM)
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Overview

Theoretical Challenges
Technological Challenges
A way to tackle them
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A two-fold
theoretical challenge -
ol

1. The Design Matrix (Baldwin and Clark 2000; ‘!R uy | §EESY, |
Steward 1981) is good for rationalized systems 4 ‘
(Colfer and Baldwin 2016; Chrysos, 2013)
BUT other methods are needed for emerging
technology analysis.

2. The distinction between user and manufacturer
(von Hippel, 1977; 1994) is good when there’s a
design division between use-related and
technology-related innovation
BUT in Developer Innovation (Chrysos, 2013;
2015) technologies are developed in a personal
manner.

ERIC VON HIPPEL

Ouvrage coordonné par
Paris Chrysos ct Annic Gentés

L’aventure
épistémologique
contemporaine

Rencontres autour des travaux
’Anne-Frangoise Schmid
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e History: Pioneering work of Bob Twiggs and Jordi ng-Suarl

e R.C. between Py
o QB 50 (Von Krauman Institute, EU Commission)s

o University of Patras (UP) & the LSF -

Objective: e~
e Measure the Thermosphere (RC for RC for R)

Useful particularities ‘
e UP followed a DIY approach — “much” development (less consumption)

e LSF introduced an Open Source approach — no trade secret, greater

access to knowledge as a third party. ‘" ‘3

The team used GitHub — we can analyze the “monument” (Chrysos,

2016) of the RC.
Had a delivery date
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Figure 1: The user and producer innovation and diffusion paradigms

\Von Hippel and Raasch, 2012

User innovation
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Chrysos, 2013

Design Structure Matrix Map of a Modular System

© Carliss Y. Baldwin and Kim B. Clark, 2003
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Methodological Applications
of Graph Theory

NXxN Graphs and DSM
NxM Graphs and CM

ion Conference, Utrecht, July 2019




NxN matrices : Design Structure Matrix, Actor-Network Matrix

mozilla.19980408 mozilla.19981211

Figure 1. Two ways to represent the DSM. As an illustration, we suppose
four elements in this example having three connections.

Howison and Crowston, 2014: Single programmers working on one task

LIMITS: “when the underlying technologies are rapidly changing and becoming more complex,
breaking away from the logic of strict mirroring can lead to better technical performance and
competitive advantage” (Colfer and Baldwin, 2016)
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Contribution Matrix : NxM (Features x Contributors)

= NwasaUOONDOO !

Figure 2. Two ways of representing the CM for 4 features (1...4)
and four agents (A...B). In this example, we see two collaborations
for contribution (A with C for the development of the feature 2 and B
with D for the development of the feature 3).

1 2 3 4 56 6 7 8 9 10 11 12 13 14

Chrysos and Desouza, 2019
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Employment of the CM on
the UPSat case

“Monuments of the Cyberspace” (Chrysos, 2016)
Relating CM to other methods
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Studying the “monuments of cyberspace” (chysos, 2016)

librespacefoundation / upsat-obc-software @Watch 17 KsStar 15  YFork 10

<> Code Pull requests 1 Insights

E:l Join GitHub today Dismiss

GitHub is home to over 20 million developers working together to host
and review code, manage projects, and build software together.

Name of the feature Number of
7

contributors
¥ 2 branches © 2releases &k GPL-3.0

Branch: master v Find file

mined ith ppapadeas IAC_Yamera GPIO off by default. (#49) -+ ~ommit 284902 on 11 Aug 2016
cubeMX AC, Ca F off (#49)

Names of
contributors

oced
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https://github.com/librespacefoundation/upsat-obc-software

A deslgn of the UPSat summarlzed by the
3 .rcsc_ar'cg @gﬁm
EnUmEration oy ihe sutnor)
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Integrating the different methods
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Innovation

NASA chose an ASU team
to design, build and run a
mission to the moon. The
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