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The problem
What datasets should be opened by Smart Cities?

Our approach

Using reuse of Open Datasets in Open Source
Software projects to prioritize them
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datasets should be opened by Smart Cities?

Open Data in Smart Cities

* enable the creation of new services
— by reusing and combining open datasets

« in different novel ways that Smart Cities might not
have foreseen

* by third parties as journalists, software developers,
data scientists, etc.
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datasets should be opened by Smart Cities?

Open Data in Smart Cities

The main challenge is that open data has no value in
itself; it only becomes valuable when used

Maximizing their chances of being reused requires
stability and maintenance over time

Extra cost that most cities cannot afford to publish
all their datasets
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datasets should be opened by Smart Cities?

Open Data in Smart Cities

» Currently Smart Cities usually release
— mandatory data (transparency laws)
— data that is easier (or cheaper) to release
* privacy issues
« technical formats
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datasets should be opened by Smart Cities?

o far

Do Smart Cities have some way of
measuring the reuse of their open
datasets?

' Do Smart Cities have some tool or
method that use these data to
support open dataset publication
and maintenance decisions?
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datasets should be opened by Smart Cities?

o far

To the best of our knowledge:
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datasets should be opened by Smart Cities?

So far
And something similar?

Open Dataset 1
Open Dataset 2

Open Dataset 3
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Download
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datasets should be opened by Smart Cities?

So far
And something similar?

Data.gov.uk Usage All datasets

STATISTICS FOR ALL MONTHS
a1 months Al publishers.

Dataset
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datasets should be opened by Smart Cities?

o far
But
« What did the users that viewed the dataset do?
— Did they speak with friends about it?
— Did they read it to know about the busy roads? A raw CSV???
« What did the users that downloaded the dataset do?
— Did they create a visualization?
— Did they develop a mobile app?

— Or are they suffering from some kind of Digital Diogenes
Syndrome?
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Our approach
Using reuse of Open Datasets in Open Source
Software projects to prioritize them
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reuse of OD in OSS projects to prioritize them

hy Open Source Software?
Encourages the creation of SMEs and jobs

Job Creat:m

Just Ahead

Providing a skills development environment
valued by employers and retaining a greater share
of generated value locally
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reuse of OD in OSS projects to prioritize them

hy Open Source Software?
In 2017:

Source: 2017 Open Source 360° Survey by Black Duck's Center for Open Source Research and Innovatio SR
o Software Engineering Group http://quercusseg.unex.es/
u \ QUERCUS aeprieto@unex.es ‘ )




reuse of OD in OSS projects to prioritize them

hy Open Source Software?
In 2017:

Source: 2017 Source 360° Black Duck’s Center for Source Research and Innovation (COSRY)
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reuse of OD in OSS projects to prioritize them
hy Open Source Software?
* Projected revenue of open source software
from 2008 to 2020 (in million euros)
Diata visualiz uu-,_;;-+uhlgnn £ Statista 2018
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reuse of OD in OSS projects to prioritize them

hy Open Source Software?

* Why don’t use an estimation of the reuse in OSS of
the different categories of datasets as an indicator
of their potential impact?

* Why don’t use this information in Smart Cities to
make decisions on which data to publish?

So, they could prioritize publication of data which
allows a community of developers to generate
impact and effectively release benefits of open

data through OSS projects.
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reuse of OD in OSS projects to prioritize them

teps of the proposal
» 18t A proposal of indicators of reuse

« 2" Taxonomy of dataset categories for Smart Cities

« 3 Gathering datasets

« 4t Classifying collected datasets

« 5% Collecting data from GitHub to calculate indicators
« 6" Estimation of the indicators

« 7% Use of AHP to weight the indicators

« 8% Simulating the Behaviour
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reuse of OD in OSS projects to prioritize them

st A proposal of indicators of reuse

 We borrowed some well-known indicators that
measure the success of OSS projects:

— 1. Reputation
* number of people who agree to receive information
about the project because they find it interesting
—reveal a deeper interest in the OSS project

Smart Cities could be interested in opening datasets of
categories that have been reused in high reputation
projects in view of creating a community around their
open data
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reuse of OD in OSS projects to prioritize them

st. A proposal of indicators of reuse

 We borrowed some well-known indicators that
measure the success of OSS projects:

— 2.Size of the community

* number of people who actually work on the OSS
project
—is critical to its success, since survival of an OSS
project depends on their continued contribution

Smart Cities could be interested in opening datasets of
categories that have been reused in projects of different
number of developers according to the size of the companies
in their area of influence
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reuse of OD in OSS projects to prioritize them

st A proposal of indicators of reuse

 We borrowed some well-known indicators that
measure the success of OSS projects:

— 3. Maturity
* age of an active project
—is positively related to OSS progress toward
completion, as well as the experience of the
community of developers
A Smart City may want to select the dataset categories
that help in promoting fewer projects stretching over
longer periods of time, rather than promoting a larger
number of short-term projects
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reuse of OD in OSS projects to prioritize them

st A proposal of indicators of reuse

* An additional indicator has been developed in
order to assess the impact of a dataset category:

— 4. Efficiency

« the likelihood of datasets from each category of being
reused

—based on the proportion of datasets of each
category currently reused

Smart Cities will use this indicator to know which
categories of open data are most likely to be reused
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reuse of OD in OSS projects to prioritize them

nd Taxonomy of dataset categories for Smart Cities
Our proposal for Smart Cities:
* As close as possible to the G8 Open Data Charter

* Incorporates modifications to encompass domains and
subdomains proper to Smart Cities
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rd Gathering datasets
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reuse of OD in OSS projects to prioritize them

Open Dataset 1 [

'd Gathering datasets

St
| ) 8960 open datasets pzmmm
@ Open Dataset 5
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reuse of OD in OSS projects to prioritize them

* Classifying collected datasets 15 jitferent themes TR

Open Dataset 3
Administration
o @ o Q

Open Dataset 4
Open Dataset 5
Open Dataset 6

Open Dataset 7

Ethics &

Democracy Open Dataset 8

Open Dataset 9

Open Dataset 10

Geospatial a

Urban
Planning &
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Open Dataset 11

Open Dataset 12

Open Dataset 13

Open Dataset 14
Transport & Open Dataset 15
Infrastructure
Open Dataset 16
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Culture
Open Dataset 18
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reuse of OD in OSS projects to prioritize them

h Classifying collected datasets

Administration :
& Finance Demographics

Open Dataset 7

Open Dataset 6

Ethics &
Democracy

8949 datasets were
categorized and 11 were
discarded due to their
.
unclear fit

Transport &
Infrastructure

Recreation &
Culture
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h Collecting data from GitHub to calculate indicators
350644 references were found.from 2517 repositories

2
github

github
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github
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to 5874 of the 8949 categorized datasets
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that do not have all the

required data

— Only 2501 repositories

remained.

Discarding all repeated
references to a specific

dataset from a specific

repository.

— 32551 unrepeated
references remained.

Making an estimation of

the indicators and

normalizing them to a 0-1

range

reuse of OD in OSS projects to prioritize them

h Estimation of the indicators
Discarding repositories

Size of the

Efficiency community Reputation Maturity

Administration & Finance
Business

Demographics

Education

Ethics & Democracy
Geospatial

Health

Recreation & Culture

Safety

Services

Sustainability

Transport & Infrastructure
Urban Planning & Housing
Welfare
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reuse of OD in OSS projects to prioritize them
" Use of AHP to weight the indicators
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reuse of OD in OSS projects to prioritize them
h Simulating the Behaviour

* Medium-sized town
— From a rural region

— Small SW companies around

— Starting its Open Data portal

+ We have guessed that the town ==ttt

— Wants reuses of its datasets

* through the development of

simple applications by small
local enterprises.

_ The Incosistency Is Acosptable
Macwity ]

Principal Eigen s
hm = 4,178780148

Software Enﬂ neering Group http://quercusseg.unex.es/
u QUERCUS aeprieto@unex.es

reuse of OD in OSS projects to prioritize them

th Simulating the Behaviour N
+ Big city

— A well-known open data portal
— Many cutting edge SW around
* We have guessed that the city

— Wants mature projects with

good reputation and bigger
communities

Principal Eigen Value
(Amax| - |  sosoraonss |
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reuse of OD in OSS projects to prioritize them
8" Simulating the Behaviour
FINAL RECOMMENDATION: FINAL RECOMMENDATION: FINAL RECOMMENDATION:
1 Geospatial 7 1 Geospatial 1 Welfare
2 Welfare 2 Education 2 Ethics & Democracy
3 Education 3 Welfare 3 Geospatial
4 Ethics & Democracy 4 Services 4 Safety 0,5714208604
5 Safety 5 Safety 5 services 0,4825699831
6 Services 6 Recreation & Culture & Education 0,4778229373
7 Recreation & Culture 0,6220348131 7 Transport& 0, 7 ini ion & Finance 0.4406187503
8 Administration & Finance 0,5258024758 8 Si 0,6639604253 & Recreation & Culture 0,4391133503
9 Health 0,5243452021 9 D 0,6534691027 9 Urban Planning & Housing 0,4088771541
10 Sustainability 0,5232711029 10 Ethics & Democracy 0,6465308167 10 Health 0,4017025408
11 Demographics 0,5230034588 11 Health 0,63 438 11 D i 0,3907825913
12 Urban Planning & Housing 0,512195311 12 Business 0,5951798837 12 Business 0,3552816092
13 Business 13 Administration & Finance 13 Sustainability 03527355448
14 Transport & Infrastructure 14 Urban Planning & Housing 14 Transport& Infrastructure | 0,3028860742|
a. Default ranking b. Medium-sized town ranking c. Big city ranking
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Provide an AHP tool that allows weighting
different indicators of reuse, calculated using
Socrata and GitHub as sources of information
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1.
2.

his approach is characterized by

A definition of 4 indicators based on the reuse of datasets in OSS

A classification of 14 categories for Smart City open datasets based on
the G8 Open Data Charter and the Smart City domain.

Almost 9000 open datasets collected of the most important US cities.
A catalogue of these US city datasets classified according to the
proposed categories.

Around 32000 distinct references from 2500 different GitHub projects
referencing two thirds of the categorized datasets found, based on a
search performed over all OSS projects in GitHub.

An estimation of the defined indicators of reuse of every Smart City
dataset category.

An AHP-based Decision Support System to recommend Smart City
dataset categories to prioritize, taking into account the estimated
indicators and the importance of each indicator for the cities.
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uture works

Searching and categorizing open datasets of different cities, regions,
countries, companies or any other kind of institutions in order to get
more data.

Developing semantic-based software tools for automatic classification
of datasets.

Analyzing the reuse of open datasets in proprietary software projects,
for instance, by developing an app web repository where developers
could register their applications that use open data and indicating
which particular datasets are reused.

Analyzing the impact of open datasets in mass media, social media,
blogs, etc. by searching the references to the datasets in these sites.
A set of controlled experiments to demonstrate the effectiveness of our
approach in different scenarios.

=]

Software Eng neering Group http://quercusseg.unex.es/
QUERCUS aeprieto@unex.es AN P4

Thank you very much.
Questions and suggestions?
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