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1. Introduction



1.1 Knowledge management (1)

According to Castells, the Knowledge Society is a society in which
the conditions of knowledge generation and information
processing have been substantially altered by a technological
revolution centred on information processing, knowledge
generation and information technology.

Knowledge Society = Learning Society



1.1 Knowledge management (lII)
The evolution of the Information

Society into the Knowledge Knowledge management emerges as a
Society is directly related to the competitive advantage in any type of
evolution of information organisation (Nonaka and Takeuchi, 1995)

systems



1.1 Knowledge management (lII)

Knowledge management is not only associated with
managing knowledge as a resource, but also with

managing the business processes that are carried out
using that resource



1.1 Knowledge management (V)

Small and

Large

medium :
companies

enterprises

Human resources
Funding
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Management practices



1.1 Knowledge
management (V)

Knowledge management systems provide the necessary
tools to support processes and facilitate access to and
re-use of knowledge (Natali and Falbo, 2002)

Different models of knowledge management have
emerged that focus on the human factor and place
technology as another element within the model
(Rubio, Océn, Galan, Marrero and Nelson, 2004; Fidalgo-
Blanco, Sein-Echaluce and Garcia-Pefialvo, 2014)



=
o
7]
o
=
=)
O
>
x
2
P4
=
™
<
&
>
o0
Q
o

1.2 The technological ecosystem (I)

Technological ecosystems emerge to solve knowledge management problems
in heterogeneous contexts, being considered the evolution of traditional
information systems (Laudon and Laudon, 1991; Langefors, 1977)

The ecosystem metaphor comes from the area of biology and has been
transferred to the area of technology to reflect the evolutionary nature of

software systems.
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1.2 The technological ecosystem (ll)

A set of organisms or biotic factors, the physical environment they
inhabit or abiotic factors, and the relationships both between
organisms and between organisms and the environment.

Natural ecosystem



1.2 The technological
ecosystem (llI)

In a technological ecosystem, thereis a
set of people and software components
that play the role of organisms; a set of
elements that allow the ecosystem to
function (hardware, networks, etc.); and
a set of information flows that establish
the relationships between the software
components and between them and the
people involved in the ecosystem




1.2 The technological ecosystem (V)

Ecosystems must be able to combine some of the tools that already exist for managing
knowledge, such as CMSs and repositories, and they must be able to incorporate emerging
tools as well as eliminate those that are obsolete or not used by users

They must also be able to incorporate emerging tools, as well as eliminate those that are
obsolete or not used by users



1.2 The technological ecosystem (V)

Despite the advantages, this type of development presents a great deal of complexity

It requires knowing and selecting the right systems and services; achieving a high degree of
integration and cohesion; allowing the ecosystem to evolve and adapt to the changing needs
of the environment and users



2. Example of a real
technological ecosystem
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GRIAL Ecosystem (I11)
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GRIAL Ecosystem (1V)

Public portal https://grial.usal.es

-~
HOME ABOUT BRANDING MEMBERS PROJECTS  PARTNERS

Recent news B

S T1EEM
Llamada a trabajos VIl Jornadas Iberoamericanas de ?’;@5 ;’;‘;TEEM 21
Interaccion Humano-Computador -

admin on M

=

por la Universidade Presbiteriana Mackenzie (Sao Paulo)

Tweets

n Fran Garcia Pedalvo

participacion

Read more 4! reads



https://grial.usal.es/

GRIAL Ecosystem (V)
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GRIAL Ecosystem (VI)
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GRIAL Ecosystem (VII)
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AL Ecosystem (VIII)
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AL Ecosystem (IX)
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AL Ecosystem (IX)

Version Manager https://gitlab.grial.eu

Your projects Starred pro Explore pro| Last updated Now project
Al

wyred / casDocker Maste *0 &
Ficheros para crear ol contenedor del docker updated 4 days ago
" *0 &
E  wyred / elagantochildtheme vpdeted s moith ago
8 grial / soraps  Owner %0 &
Subtema de WordPress basado en Total para el proyecto SORAPS. updated a month ago
*0 &
D DueroLand / dueroland Developer updated 4 months ago
s DueroLand / spree_dueroland_theme Develope *0 &
Tema visual para Duercland updated 4 months ago
*0 &

P wyred / platform  esster updated 4 months ago

¢ Alicia Garcia Holgado [ cas-tecuida . *0 &
CAS + OpenLDAP updated 5 months ago
- DueroLand / spree_dl_configuration  Maste SOa
Extensién que centraliza toda la configuracion de DueroLand updated 11 months ago
s Dueroland / spree_gdpr « or *0 &
GDPR compliance changes for Spree updated 11 months ago
s DueroLand / spree_stock_location_locker Deveiops *0 &
An extension that allows administrators to use a certain stock location on per user basis updated 11 months ago
s Dueroland / spree_product_assembly Developer *0 &

Spree extension adding support for product packs. updated 11 months ago


https://gitlab.grial.eu/

3. Architectural pattern



3.1 Analysis of real ecosystems (I)

The template must provide solutions to
real problems of learning ecosystems in
order to improve this type of technological
solutions

The analysis of several real case studies has
been carried out in order to obtain a
problem domain model

The technique used to study the different
ecosystems has been the analysis of
Weaknesses, Threats, Strengths and
Opportunities (SWOT) (Hill and Westbrook,
1997)

DEBILIDADES
Carenciasylimitaciones
desfavorables propias

AMENAZAS OPORTUNIDADES
favorables

ORIGEN EXTERNO ORIGEN INTERNO




3.1 Analysis of real ecosystems (ll)

The selected case studies were developed before the
start of this doctoral thesis

2009 2010 2011 2012 2013

1. University of Salamanca -

2. GRIAL




3.1 Analysis of real ecosystems (lll)

* Comparative analysis of the characteristics analysed in each of the
selected case studies

Universidad GRIAL TRAILER

Methodology

Noverlty

Users

Information

Integration

Movility

Social

Evolution

Decision-making

Re-use

Open source

Development

Deployment




Solid methodological, project and risk
management foundation

Clear definition of the processes and workflows
needed to manage the ecosystem

Centralised user management of both data and
authentication

Centralised management of static data

Transparent integration of components to ensure
flexibility and adaptability of the system to
changes, i.e. a plan for ensuring the evolution of
the ecosystem must be in place

Enhancement of the reusability of ecosystem
components

3.2 Characteristics of technology ecosystems

Integration at the level of presentation that
conveys uniqueness

Strong social component that allows integration
with social tools

Support for decision-making and for the analysis
of information flows, which take place both
within the ecosystem and from outside and vice
versa.

Use of open source software as a basis for the
development of the ecosystem components in
order to benefit from the advantages of this type of
software

Definition of the necessary training and immersion
strategies and plans to facilitate the acceptance
of the ecosystem by its end users



3.3 Definition of the architectural pattern
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3.4 Validation of the architectural pattern (I)

Although the standard is based only on the analysis of several
real technological ecosystems, it is necessary to carry out a
validation process

The process has been divided into three phases
Problems related to similar knowledge management

processes have been selected and grouped and

modelled in BPMN diagrams
The same business processes have been modelled by

applying the architectural pattern
The pattern has been tested in several real case studies



3.4 Validation of the architectural pattern (Il)
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3.4 Validation of the architectural pattern (I11)

Application of the validated pattern in real cases

2013 2014 2015 2016 2017 2018

1. INAP ecosystem

2. PhD ecosystem

3. WYRED ecosystem -=




4. Metamodel



4.1 Model-driven development ()

There is work on modelling software ecosystems, but most approaches are not
supported by a methodology that uses the standards defined by OMG

Franco-Bedoya, Ameller, Costal and Franch (2017), as other authors (Barbosa and
Alves, 2011; Sadi and Yu, 2015), state that the development of analysis and

modelling techniques is one of the main challenges of open-source software
ecosystems

Model Driven Development (MDD) is a software engineering approach that
involves the application of models and modelling technologies to increase the

level of abstraction at which developers create and evolve software (Hailpern,
2006)

MDA is OMG's approach to implement MDD using the set of standards for
visualizing, storing and exchanging designs and software models



4.1 Model-driven development (I1)
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4.2 Metamodel definition (1)

The learning ecosystem metamodel is a model of the M2 layer of
the four-layer architecture, i.e. it is an instance of the MOF

It is defined on the basis of the architectural pattern in order to
model learning ecosystems that follow the pattern, so thatin the
process of defining the ecosystem a solution is given to the
problems detected during the analyses carried out in real
ecosystems

The metamodel is a platform-independent model, i.e. a PIM
(Platform-Indepent Model)



4.2 Metamodel definition (II)

The metamodel will capture the high-

The hlgh'level reqU|rementS level description of the components

of the learning ecosystem of the learning ecosystem
. The metamodel will capture the
metar:nOdel are the followlng human factor as part of the learning
(Garcia-Holgado and Garcia- ecosystem
Penalvo. 20 17) The metamodel shall allow capturing
)

the information flows between the
components of the learning
ecosystem

The metamodel shall allow capturing
the configurations of the software
components




4.2 Metamodel definition (111)
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4.2 Metamodel definition (IV)

4 OCL constraints

context Ecosystem inv:

self.components -> select(c |

c.oclIsTypeOf (MailServer)) -> size() = 1 and
self.components -> select(c |

c.oclIsTypeOf (Monitorization)) -> size() = 1 and
self.components -> select(c |
c.oclIsTypeOf (UserManagement)) -> size() = 1 and

self.components -> select(c |

c.oclIsTypeOf (InternalTool)) -> notEmpty and
self.components -> select(c |

c.oclIsTypeOf (Management)) -> notEmpty and
self.components -> select(c |

c.oclIsTypeOf (Methodology)) -> notEmpty and
self.components -> select(c |
c.oclIsTypeOf(User)) -> notEmpty



4.3 Case studies (1)

WOF M3 The learning ecosystem
metamodel has been tested
in two case studies in order

A to verify that it allows the
; definition of real learning
:~:<mstzmcoOf>> ecosystem mOdelS

— Two of the learning
Ecosystems metamodel M2 ecosystems used to validate
the architectural pattern
have been taken and their

K corresponding model has
N, been defined from the
<<m5manOf>>’,’I “‘<<instanceOT>> meta mOdel
Model of learning Model of learning M1
ecosystem in Spanish ecosystem in PhD

Public Administration programs




4.3 Case studies (I)

Ecosystem for Knowledge Management in a Doctoral Programme: Software Component View

MailServer

<<instanceO>> [Gmai mt,E rver

provide|

DataRepository <_1<1"_SY_811§€_Q?:_>>__

definedProperty

InternalTool

Monitorization

UserManagement ksinstanceOf>:

configProvider

TnstitutionalRepository

Ecosystem
+title : String
N

'
'

<<instgnceOf>>
'

configConsume

configure

configConsumer

<<instanceOf>>

PhDEcosystem [Mailchimp |
“®(:name : String = KnowledgeSaciety \ """""""
FacebookProfile

<instanceOf>>

+link : String = https:/Awww.facebook.com/PhD...

+link : String = https://youtube.com/user/knowl...

TwitterProfile

+link : String = https:/Awitter.com/PhDEducation...

PhDPortal
contains .
contains|
=Or~{PortalUserManagement

<<instanceOf>>

l Eona!ﬂomtonzatlon

<<instanceOf>>

SlideShareProfile | << rlsla_n::lz O_f;)»)
+link : String = https:/www.slideshare.net/knowe... \l/ \;/ H
ExternalTool
<instanceOf>> link : URI
YoutubeProfile il i L




4.3 Case studies (llI)

Ecosystem for Knowledge Management in a Doctoral Programme: The Human Factor View
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4.3 Case studies (IV)

Ecosystem for Knowledge Management in a Doctoral Programme: View Relationships between Components
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4.4 Metamodel validation (1)

To ensure the validity of the process it is necessary that
transformations between models are performed using
tools rather than manually as has been done in the two
case studies described in the previous section

There are no stable tools that support the MDA standards

Ecore and the tools provided by Eclipse have been used



4.4 Metamodel validation (I)
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4.4 Metamodel validation (II)
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4.4 Metamodel validation (lII)

Learning Ecosystem Metamodel in Ecore
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4.4 Metamodel validation (IV)

Platform-specific metamodel for open source software-based learning ecosystems

£l Ecosystem 1.

H Component

T title : EString

5 name : EString

=

—[1..1] fleProvider

[0.."] tieConsumer

E}—1 :lbewndm:y

o 1tee| E File

' name : EString @ dovinateuent:
S T EBeotean = faine

[0.7T RESTCilont 8
[0-"] used
£ DSpace % Tool 0.7} supportedAP! | £ RESTHUIAPI
— 0] o|
V I \ [ 11.7] doscription
- | :
£ CASoverLDAP E Prometheus £ ApacheSoir & Hakara I Facebook B WordPrees B bropel & RESTS
et i T endpoint : EString
2 m::&: 2 descripton: Toiiig.
o Twitter B Plugin £ Moodle | | £ LimeSurvey [1.1] interface
Pr—
@ o B £ RESTInterface
7 apiSecret : EString 5 name ; EString
7 token : EString
5 tokenSecret : EString
[1.."] operation

5 OCL restrictions

£ RESTOperation |

("% Poople |

[1.."] peopie

Lf_,,_
[1-"] peoplo

£ Manager £ IMManager




4.4 Metamodel validation (V)

Transformation from PIM to PSM using ATL rules

PIM (learning ecosystem metamodel) PSM (to define learning ecosystems)

Software tools

Ecosystem Ecosystem
DataRepository DSpace
MailServer Hakara
Monitorization Prometheus
UserManager CASoverLDAP
IndexingService ApacheSolr
InternalTool Moodle

ExternalTool

SoftwareTool

LimeSurvey
WordPress
Drupal
Facebook

Twitter
Plugin




4.4 Metamodel validation (VI)

Quality of metamodels

The validation process has two phases aimed at assessing the
quality of the metamodels

The quality assessments have been verified according to the
quality framework proposed by Lopez-Fernandez, Guerra and de
Lara (2014)

A set of 30 features that basically correspond to syntactic rules
that metamodels must follow

The metamodels defined in Ecore, both the PIM and the PSM,
meet all the quality criteria



5. Examples of ecosystems
Implementing the metamodel



National Institute of Public Administration (INAP)

Knowledge management within the Spanish Public
Administration
training of public employees
the selection of various Corps and
Scales of public employees attached to

the Ministry of Finance and Public
5 . 1 I NAP Administrations
and the promotion of research and

ECOSyStem (I) studies on government and the

different levels of public administration
from an interdisciplinary perspective



5.1 INAP Ecosystem (1)

Technological ecosystem since 2012

Main objective: to generate knowledge through collaboration between
employees of different public bodies.
Create a space accessible from any public organisation without
compromising information security
Provide procedures and tools with which the user can publish some of the
knowledge generated to enforce the transparency law that allows public
access to government information
Support integration with other existing tools to make all institutions and
bodies part of the project and collaborate in its evolution
Provide the user with information about other users with similar interests,
promoting social learning and collaboration among users of the system
Facilitate decision-making and the analysis of information flows in order to
improve the system and adapt it to the needs of the Public Administration
Establish information flows and mechanisms to support the four stages of
the knowledge life cycle within the Spanish Public Administration:
Socialisation, Externalisation, Combination, Internalisation



5.1 INAP Ecosystem (lll)
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5.1 INAP Ecosystem (IV)
Public portal http://www.inap.es

Bienvenidos Benvinguts Benvidos Ongi Etorri Welcome Accuel £y
= g INSTITUTO NACIONAL DE
[i‘i"‘ (T A DMINISTRACION PUBLICA

Sede Electrénica

Seleccion

Aprendizaje
Plataforma de cursos

masivos on line - MOQOC

i |

Investigacion y divulgacion

Promotores de Actividad Banco de

Condcenos Red Social Earaias Aprende on line Editocia) s

MASTER EN DIRECCION Y LIDERAZGO PUBLICOS EL INAP E IBEROAMERICA

PROYECTO "COMPARTIR" INNOVA



http://www.inap.es/

6.1 Ecosistema del INAP (V)

Practices community https://social.inap.es

INAP

SOCIAL

Conecta, contribuye y comparte

e la Adm cién Pdblica

ACCESO USUARIOS

intereses y experiencias

MRW roresionales

comunidades qu el Administracién al que tendrds acceso
fil y compartir conocimiento, desde a propia Red:
s y oportunidades.

icks extableca ° =
personas afines en contactos, partic INAP Social se completa con el Banco de
Conocimientos més importante de la



https://social.inap.es/

6.1 Ecosistema del INAP (VI)

Institutional Knowledge Bank https://bci.inap.es
BCI &

NOVAR, APRENDER :
Cémo funciona el BCI Iniciar sesion

Contribuye al BCI

SOCIAE

Red Social del INAP

| Estude
10S
Juridicos

Repertorio Juridico-Cientifico del CEJ

CIE[PIC

BD legistacion extranjera "DOCEX'

Banco de conocimientos

Bt dor del b de conocimientos

Buscar

Busqueda por areas tematicas



https://bci.inap.es/

5.1 INAP Ecosystem (VII)

Course repository https://compartir.inap.es

Repositorio de cursos 1l oo e INAP
- Instituto Nacional de la Administracién Poblica 4 Aol ——- A

Inicio de sesién

Serbs redirigido a la pagina de acceso del INAP.

Acoeso usuarios

¢ Has olvidado tu contrasefia? Haz clic aqul
Solicitud de acceso

Si desoa acceder a la aplicacion puede solicitario al administrador do su organismo, En caso de querer darse do alta como
adminestrador de organismo, puede schcitarko a través del cormeo electrénico ssi direccion@inap es



https://compartir.inap.es/

5.2 PhD ecosystem (1)

Doctoral Programme Training in the
Knowledge Society of the University of
Salamanca
(http://usal.es/webusal/node/30026)

Born in the University Institute of Education ORADO
Sciences (IUCE - https://iuce.usal.es) FORMACION EN LA
To present the teaching-learning processes ?Z%ﬂg)é&:%ﬁ_TO

as authentic motors of the so-called
Knowledge Society, in order to be able to
discuss and generate new knowledge in this
line and under a symbiosis with the most
advanced technological advances


http://usal.es/webusal/node/30026
https://iuce.usal.es/

5.2 PhD ecosystem (ll)

Objectives of the technology ecosystem
To support the internal management of the Doctoral Programme
To allow the monitoring of doctoral students enrolled in the Doctoral
Programme, in order to keep an updated portfolio of their progress
throughout the development of their doctoral thesis
To provide visibility to all the knowledge generated by doctoral
students as part of their training process as researchers
To serve as a communication channel to transmit information of
interest to the members of the PhD Programme
To support the quality processes of the Doctoral Programme



5.2 PhD ecosystem (lll)
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5.2 PhD ecosystem (IV)

PhD portal https://knowledgesociety.usal.es
Gl vl

Doctoral Programme Education in the Knowledge Society

University of Salomanca

INFORMATION  QUALITY  MEMBERS  SEMINARS  PUBLICATIONS THESIS CALENDAR MEDIA  REPOSITORY  HELP

Search B
Semana Doctoral EKS
Convocatorias contratos predoctorales y contratos " Eameme eciers 14-25 Octbre 2019
posdocforoles + il Semana Doctoral 22-31 Octubre 2018

« Il Semana Doctoral 15-24 Enero 2018

Submitted by PhD on 07/25/2019 - 20:39 « | Semana Doctoral 5-11 Octubre 2016

Con fecha del 15 de julio se ha publicado en la pigina web de investigacién
https:/ usal.es/es, ion, gl -propios las convocatorias de los Programas propios Il
Y u.

Read more Sfrecmlng

Q PhDEducationKS

IV Semana Doctoral EKS
Submitted by PhD on 07/24/2019 - 13:54
La cuarta edicién de la Semana Doctoral del Programa Pr()ximos seminarios

Formacién en la Sociedad del Conocimiento tendri lugar desde
el 14 de octubre hasta el 25 de octubre de 2019 en el Instituto

Doctoral Universitario de Ciencias de la Educacién (IUCE) de la

n la Sociedad Universidad de Satamanca

iento Read more

Acceso a los recursos de
informacién electrénicos de la
Universidad de Sclamanca

Docentes: José Antonio Merlo Vega, Transito Ferreras
Fernindez

Helena Martin Rodero (2* edicién)

Préxima edicién:

El Portal del Programa de Doctorado Formacion en la 10/25/2019 - 16:00 to 20.00
Sooedod‘de‘l Conoc:mue_n_to considerado como una [troduccion a los Metedas fidos
buena oractica de Gestidon en la USAL X


https://knowledgesociety.usal.es/

5.2 PhD ecosystem (V)

Tecnoldgico de Monterrey (Mexico)

Doctoral Programme, specifically the Doctorate in Educational
Innovation coordinated by the School of Humanities and
Education

Most of the social tools have been removed, the repository has
been changed, although both are based on the same open source
tool, DSpace, and the mail server has been replaced by the mail
server provided by the institution



5.2 PhD ecosystem (VI)

https://escueladehumanidades.tec.mx/dee

@ Tecnoldgico
de Monterrey

PROGRAMA DE DOCTORADO EN INNOVACION EDUCATIVA

Portafolio digital

REPOSITORIO

INICIO  INFORMACION [SHIREEICN NOTICIAS  SEMINARIOS  TESIS PUBLICACIONES EVIDENCIAS  CALENDARIO

COMENTARIOS

Iniclo / Miembros

Miembros
Recursos gréficos

Directora del programa del DEE

®

Katherina Gallardo Cérdova (Directora)

Coordinadora del programa del DEE

Y

Marisol Martinez Adame (Coordinadora)
Profesores del claustro académico


https://escueladehumanidades.tec.mx/dee

5.2 PhD ecosystem (VII)

http://escueladehumanidades.tec.mx/deh/

@ Tecnolégico
de Monterrey

PROGRAMA DE DOCTORADO EN ESTUDIOS HUMANISTICOS

[NCalol INFORMACION MIEMBROS NOTICIAS  SEMINARIOS EVIDENCIAS  PUBLICACIONES TESIS CALENDARIO  REPOSITORIO
COMENTARIOS
Conferencia "Derechos humanos y procesos de detencion de Grupos de Investigacion

migrantes en la frontera sur de México: un analisis de la
burocracia y las politicas migratorias”
ENVIADO POR JESUS ALBERTO SALAS CORTES (MTY) EL 9 JUNIO 2018 - 20:49

Con: Alethia Ferndndez de la Reguera Ahedo
14 de junio
16:00 horas

Eddficio CEDES piso 1 sala 2

Leer més

Conferencia: "Del Talmud a Shakespeare y de regreso: la
esencialidad del estudio de las humanidades en el siglo XXI."
ENVIADO POR JESUS ALBERTO SALAS CORTES (MTY) EL 8 JUNIO 2018 - 00:01

Con: Israel Diament
Miércoles 13 de junio

16:00 horas

Edificio CEDES piso 1 sala 2


http://escueladehumanidades.tec.mx/deh/

5.2 PhD ecosystem (VIII)

https://repositorio.tec.mx

@ s, N v ] i Yo XinJol=)

A Pagina de inicio

Enviar Tests Repositorio Institucional del Tecnolégico de Monterrey

Carta de autorizacidén

£l Repositorio Institucional del Tecnolégico de Monterrey (RITEC) preserva, organiza y garantiza la visibilidad y acceso a la produccion
cientifica, los recursos y objetos de aprendizaij por la académica de la Institucion. Asi como el patrimonio

Infografico : . <
documental y artistico que se encuentra bajo su resguardo y que esta disponible en Acceso Abierto,
Guia Ripida
otar Comunidades en RITEC

Todo RITEC Elija una comunidad para listar sus colecciones

Institucional

Mi cuenta
Acceder Novus
Patrimonio Cultural
Descubre

Produccion Académica
Autor

Produccion Cientifica
Materia

Tesis

Tipo

Formato

Anadido Recientemente



https://repositorio.tec.mx/
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Meta-modeling application on

data visualizations and
information dashboards
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Hi!
I’m Andrea Vazquez Ingelmo

Computer Science PhD student
Researcher/Developer at GRIAL Research
Group

andreavazquez@usal.es

@and_v_i
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Outline

Dashboards and data visualization
Building the meta-model
Domain engineering

The complete meta-model

Dashboards generation
Software product lines
Applications
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Dashboards and data
visualizations

Motivation
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Bubble Chart

Spider and Radar

Column

Scatter

Y

Line

Comparison Chart

https://medium.com/@Lynia_Li/as-you-know-there-are-many-types-of-charts-to-be-used-in-data-visualization-54da9b97092e

Visualizations

Area

Stacked bar chart
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https://theunspokenpitch.com/charts/

¢ &

pie chart venn diagram

~

line chart area chart
ull
bar chart tape diagram
| I
1
arcdiagram san;har(
timeline flow chart

Visualizations
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concentric diagram circular chart bubble chart bubble race chart
°«® ‘ A
scatter plot sunburst chart fanchart windrose chart

gantt diagram

tree map grid periodic table
]
°
gV o o
chord chart radar chart polar grid spiral graph
YES NO
binary tree mind map decision tree block scheme



https://alper.datav.is/publications/dashboards/

Dashboards

What Do We Talk About When We Talk About Dashboards?

Alper Sarikaya, Michael Correll, Lyn Bartram, Melanie Tory, and Danyel Fisher

S s bt Kighoko' Refugessigrants Emargency Response - Medherraneen # UNHCR

n v L 5,942

man am o) =
———— 4,709

Ly 9633 e
' .|l.|.|..| lll--n |.||.l||
5,218
418 4

e ibdnd e s
: .;;.. AN A
3,076 ot

8,721

Fig. 1: Klipfolio’s Social Media Manager Dashboard (DB065 from our example corpus, left) is a traditional dashboard, with
large numbers representing key metrics, and tiled graphs of real-time data. The UNCHR Refugees/Migrants Emergency Response
dashboard (DB 117, right) also is a juxtaposition of key metrics and simple visualizations, but includes annotations and guided
narrative elements. Are both dashboards? Do design principles meant for one transfer to the other?

Abstract—Dashboards are one of the most common use cases for data visualization, and their design and contexts of use are
considerably different from exploratory visualization tools. In this paper, we look at the broad scope of how dashboards are used
in practice through an analysis of dashboard examples and documentation about their use. We systematically review the literature
surrounding dashboard use, construct a design space for dashboards, and identify major dashboard types. We characterize dashboards
by their design goals, levels of interaction, and the practices around them. Our framework and literature review suggest a number of
fruitful research directions to better support dashboard design, implementation, and use.

Index Terms—Dashboards, literature review, survey, design space, open coding

+
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Dashboards
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Fig. 4: Exemplar dashboards selected from our seven derived clusters. Clusters n and a demonstrate dashboards specifically targeting
decision-making, while clusters H and n target awareness on behalf of the consumer. Cluster ﬂ targets the somewhat novel quantified self

scenario (smart-home dashboard), while ﬂ represents dashboards tailored for general-purpose communication. Cluster [§fl captures some novel
extensions to traditional dashboards.

https://alper.datav.is/publications/dashboards/
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Data
visualization

Aesthetics

Data sources
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However, we find
commonalities within variety
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Bar Column Line

Bubble Chart Spider and Radar Scatter Comparison Chart

Area

Stacked bar chart

'@

Doughnut

Gauges

https://medium.com/@Lynia_Li/as-you-know-there-are-many-types-of-charts-to-be-used-in-data-visualization-54da9b97092e
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Visual marks

+|

Pie Bar Column Line Area Doughnut

D - {

Bubble Chart Spider and Radar Scatter Comparison Chart Stacked bar chart Gauges

https://medium.com/@Lynia_Li/as-you-know-there-are-many-types-of-charts-to-be-used-in-data-visualization-54da9b97092e

80



@ @ e ® ®
[ ]
e @ [x] ® "
Dd
k3
& ) < 6
- ]
* I
]
o Scales
© o %e
= ®
. t
Pie Bar Column
o &
@
2
Bubble Chart Spider and Radar Scatter Comparison Chart
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Feature abstraction to obtain
a generic “skeleton”
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| Development times

t Design decisions traceability
t Product customization

t Code reusability

t Flexibility
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How?

84



Building the meta-
model

Domain engineering
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Domain engineering

Categorize and identify common
components or features within a
domain

Goal: reuse domain knowledge to
produce new software products

86



Domain
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Commonalities
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Users

Data sources
Pages
Containers
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o Visualizations
o Resources
o Controls

o Interactivity
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Meta-model

Final product
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Now what?
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Software product lines

Systematic reuse of software assets to
build new products belonging to the
same family

Goal: reduce development times and
costs
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Generation of a customized product

6“3'5‘

- Product '
Development o

’ » bV
% Management‘
Selection of the features given the ’
product to develop “
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Variability points

- Core assets based on the meta-model

- Feature specification through
configuration files

- Code generation through code templates
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Code templates

D

—

Config

Configuration file

Users

reqmrements n
G ——

Code generator

Source code

109



{{ global_reference.variable_definition() }} Macros call
{{ zoom_functionality.zoom_variable_definition('xScale', 'yScale’', 'xAxis',
'yAxis', 'xLineVal', 'yLineval', 'vis_id') }}

function my(selection) {

selection.each(function () {
var tooltipScatterDiagram = d3.select("body").append("“div*)
.attr("class", "tooltip")
.attr("id", “compare-tooltip")
«style(“display”, “none")
.style(“opacity”, 0);

Base code

{{ chart_title.render_chart_title() }}

{{ control_bar.render_control_bar() }}

{{ render_structure.render_component_structure() }}

{{ control_panel.render_control_panel('query handler', ‘vis_id') }}

{{ export_functionality.export() }}

{{ overview_tooltip.create_overview_tooltip('vis_id') }}

{{ axis_functionality.render_axis_handlers(‘xText', ‘yText', 'vis id') }}

xScale = d3,scaleLinear()
.range( [0, width]);

yScale = d3.scaleLinear()
.range( [height, @]);

rScale = d3.scaleLog()
.range([10, radius]);

if (typeof x min === ‘undefined’') {

{% macro export() %}

{% if Component|check('Exportation') == 'True' %}

d3.select("#save-{{ Component['@component_id'] }}")

.on{"mouseover"”, function () {
d3.select(this).style("cursor”, “pointer");
d3.select(this).style("opacity”, 1);

.on("mouseout”, function () {
d3,select(this).style(“cursor”, “default");
d3.select(this).style("“opacity”, 0.3);

3}
.on{"click", function () {
d3,select(this).style("opacity”, 9);
saveSvgAsPng(
d3.select("#original_svg_{{ Component['@component_id'] }}")
.node(),
“{{ Component['@component_id'] }}" + '.png',
{backgroundColor: 'white’', scale: 4}
)
H;

{% endif %}
{% endmacro %}

Code fragment wrapped within the “export()” macro
(associated to the “Export” functionality)
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Template Component configuration

function my(selection) { o K

selection.each(function () {
var tooltipScatterDiagram = d3.select("body").append("div")
.attr("class", “tooltip"
compare-tooltip")
.style(“display"”, "none")
.style("opacity", 0);

{{ chart_title.render_chart_title() }}

{{ control_bar.render_control_bar() }}

{{ render_structure.render_component_structure() }}

{{ control_panel.render_control_panel('query_handler', 'vis_id') }}
{{ export_ i ity.export() }}
{{ overview_tooltip.create_overview_tooltip('vis_id') }}

{{ axis_functionality.render_axis_handlers('xText', 'yText', ‘vis_id') }} l M a cr o

xScale = d3.scaleLinear()
.range([0, width]);

L= _Tne ] CONDITION

yScale = d3.scaleLinear()
.range( [height, 0]);

omponent [ '@
, function () {
rScale = d3.scalelog() d3.select(this).style("cursor”, “pointer”);
.range([10, radius]); 5 d3.select(this).style(“opacity”, 1);

.on("mouseout”, function () {
d3.select(this).style(™
d3.select(this).style("opacity

“default");

Hn
.on(“click”, function () {
Generated source code d3.5clect(this). style("opacity”, 0);
saveSvgAsPng(d3. select (“#original_svg_{{ Component('@component_id'] }}").node(),
“{{ Component [*@component_id'] }} + *.png",
{backgroundColor: ‘white', scale: 4});
“left") ;
n", “relative") {% endif %}
width + "px*) {%- endnacro %}

,_container_ScatterDiagram_1"

d3.select("#save-ScatterDiagram_1") E3E 3
.on("mouseover”, function() { If the target condition is
d3.select(this).style("cursor”, “pointer"); %
d3.select(this).style("opacity", 1); met, the associated
» 3 SR
.on("mouseout”, function() { functionality is injected
d3.select(this).style("cursor”, “default"); . .
d3.select(this).style("opacity”, 0.3); in the final source code
3
),

.on("click", function() {
d3.select(this).style("opacity”, 0);
saveSvgAsPng(d3.select("#original_svg_ScatterDiagram_1").node(
“ScatterDiagram_1" + '.png’,
backgroundColor:
scale: 4

white',

1o

d3.select("body")
.append(“div"
.attr("clas:
.attr(vid",

“tooltip")
‘overview-tooltip-" + vis_id)
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Applications

Meta-model integration
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Integration
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~
~
~

<<merge>>"~._

-
o
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.- °<<merge>>

B e
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to support
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Human factor

A\ Component
) name :ESting
” 7 « userType
| — Manager

~ ComputerEngineer

{7 InformationFlow | [0 *}informationflow ] People pebsychitie
T title : EString l

] Management [ User ] Methodology
[.-1] perf - ~Wpe -userType = [1..*Juser
[.*]user T Manager 0.4 blishedMethodology.
[0.*] appli dplogy

[0.."] definedObjective
[1..'] baseQbjectives
E Obecti

? description : Esmml

[0.*] object




Meta-model
Integration

[] Ecosystem [1.*] components % Component
< fitle : EString & name : EString « userType

. T L

. ) _|_ ~ Psychiatrist
% SofwareTool [1.1] source .*Jreverse [0..*] informationflow % People - Caregiver

[ InformationFlow | [0.."] informationflow ~ Researcher
i ”J [0.\forward | 7 title : EString
I 11““"“"’“""’9' [0.."]informationFlow
[} Management [} User [ Methodology
. 1..1] performedM . — .
[0.."] datasetC 0.1 hanism (0. i il T Z.’.'..’.“.',’m”" jLaluser
%3 CommunicationMechanism 1."Juser [0.."] establishedMethodology
] Tool  name : EString 0.*] definedObjective [—“'"1““’ [0.) appliedMpthodology
[] Objective | [0..") objectives
[1.*] baseObjectivpsy description :ESMngI
£ Dashboard [0..*] definedDataset £ Dataset (0. task 0] characteristic
[0."] usedDataset [ Task %] Characteristic
? cid : EString

[0.."]influencedby
[0.."] task

W

name : EString -
[1.1] suppoﬁéasii 7 [0.."] influence




Mail Service

Sends emails
usina
[SMTP]

User Manager

[Software System]
The SMT:y Gm:i'I provided [Container: CAS, OpenLDAP]
Centralizes the users'
access and data
" Requests Requests
Sends emails to
Sends emails users’ Requesty users’
using login users login
and data login and data
and data [CAS, LDAP]

[SMTP)

Dashboard

Visualizes
[Container: JavaScript]

information
about patients

and caregivers Data visualization to support

decision making processes

Caregivers’ Manager
n)

that coordinates

[P

Healthcare ecosystem

[CAS, LDAP]

[CAS, LDAP]

Discover

[Container: Moodle]

Learning platform for formal
and informal caregivers

Makes API Makes API
calls to calls to
[JSON, HTTPS) [JSON, HTTPS]

Architecture

Formal Caregiver
Perso
onal that provides

Profe
cares to patien

Views and
interacts with Publishes
[earn[ng content, interacts
materials with relatives

LEET

on that h:

Views patient’s
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Social network on mental .
health for relatives Views and
publishes
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[JSON, HTTPS) learning caregivers
materials

Data Analysis

[Container: Python]

Data processing to provide
datasets for the dashboard

Requests

Informal Caregiver

Per

n that pr
patien

Requests

data

Patients’ database

[Software System]

Stores data about patients:
treatments, location, etc.

data

Location database
[Software System)
Stores data from the location tracking
of the patients.
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KOOPA-ML
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Sumario de los datos
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SALMANTICOR
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MetaViz
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