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Resumen

Presentacion del TFM “Aplicacion de ingenieria de dominio para la generacion de dashboards
personalizados” en el programa Master Universitario en Ingenieria Informéatica de la Universidad de
Salamnaca, defendido el 24 de julio de 2018.

Los paneles de informacion (dashboards, en inglés), juegan un papel clave en el proceso de analisis y
visualizaciéon de datos sobre un tema o dominio especifico. En esencia, los dashboards muestran
informacion y permiten a los usuarios generar conocimiento y llegar a conclusiones para poder realizar una
toma de decisiones con una consistente base informativa. Sin embargo, los usuarios finales pueden
presentar una serie significativa de necesidades que difieren entre si, incluyendo la informacién mostrada,
caracteristicas de disefio o incluso funcionalidades. Aplicar un enfoque de ingenieria de dominio (dentro
del paradigma de las lineas de productos software) trae consigo valiosos beneficios, permitiendo producir
dashboards personalizados y adaptados a los requisitos particulares de cada usuario (o grupo de usuarios)
implicado mediante la identificacion de similitudes y puntos de variabilidad de cada producto que podria
ser parte de la linea. A través de la parametrizacion de caracteristicas y la configuracion de los componentes
de presentacion y fuentes de datos, es posible obtener una linea de productos software de paneles de control,
donde podran irse variando los diversos componentes que conforman el panel, asi como sus funcionalidades
o fuentes de datos. La creacion de esta linea de productos puede llegar a incrementar la productividad, la
mantenibilidad y la trazabilidad en cuanto a la evolucion de los requisitos de los dashboards, junto a otros
beneficios. Para validar esta aplicacion, se ha realizado un caso de estudio en el contexto del Observatorio
de Empleabilidad y Empleo Universitarios, donde los usuarios (universidades espafiolas vy
administradores), podran controlar sus propios dashboards para explorar datos sobre la empleabilidad y el
empleo de sus graduados. Dichos dashboards serdn generados automaticamente a través de un lenguaje
especifico de dominio (DSL), donde se podran especificar los requisitos de cada usuario, y un generador
de codigo basado en plantillas.

Palabras clave
Lineas de productos software; Dashboards; Paneles de control; Generacion de codigo; Visualizacion de
datos; Sistemas de informacion

Enlace a la presentacion
https://go0.gl/280Xrc

Enlace a la memoria del TFM
https://goo.gl/tgiHjd

Referencias

[1] S. C. Albright, W. Winston, and C. Zappe, Data analysis and decision making. Cengage Learning,
2010.

[2] D. Patil and H. Mason, Data Driven. " O'Reilly Media, Inc.", 2015.

[3] D. Patil, Data Jujitsu. " O'Reilly Media, Inc.”, 2012.

[4] R. Sharda, D. Delen, and E. Turban, Business intelligence: a managerial perspective on analytics.
Prentice Hall Press, 2013.
[5] M. Zeleny, "Management support systems: Towards integrated knowledge management,” Human

systems management, vol. 7, no. 1, pp. 59-70, 1987.


https://goo.gl/28oXrc
https://goo.gl/tgiHjd

[6]

[7]
(8]

9]

[10]
[11]
[12]
[13]
[14]

[15]
[16]

[17]
[18]
[19]

[20]
[21]

[22]
[23]
[24]
[25]
[26]

[27]

[28]

[29]

[30]

[31]

[32]

M. J. Eppler, "Knowledge communication problems between experts and decision makers: An
overview and classification," Electronic Journal of Knowledge Management, vol. 5, no. 3, 2007.
S. Few, "Information dashboard design," 2006.

D. Keim, J. Kohlhammer, G. Ellis, and F. Mansmann, Mastering the information age solving
problems with visual analytics. Eurographics Association, 2010.

D. Keim, G. Andrienko, J.-D. Fekete, C. Gorg, J. Kohlhammer, and G. Melangon, "Visual
analytics: Definition, process, and challenges,” in Information visualization: Springer, 2008, pp.
154-175.

E. Tufte and P. Graves-Morris, "The visual display of quantitative information.; 1983," ed, 2014.
A. Gonzalez Torres, F. J. Garcia-Pefialvo, and R. Therdn-Sanchez, "How evolutionary visual
software analytics supports knowledge discovery," 2013.

F. J. Garcia-Pefialvo, "Issue on visual analytics," Journal of Information Technology Research,
vol. 8, no. 2, pp. iv-vi, 2015.

J. J. Thomas and K. A. Cook, Illuminating the path: The research and development agenda for
visual analytics. USA: National Visualization and Analytics Center, 2005.

R. Theron et al., "Rapid reconstruction of paleoenvironmental features using a new multiplatform
program," Micropaleontology, vol. 50, no. 4, pp. 391-395, 2004.

R. Theron, "Visual analytics of paleoceanographic conditions," in IEEE VAST, 2006, pp. 19-26.
R. Santamaria and R. Ther6n, "Treevolution: visual analysis of phylogenetic trees,"
Bioinformatics, vol. 25, no. 15, pp. 1970-1971, 2009.

R. Santamaria, R. Theron, and L. Quintales, "BicOverlapper 2.0: visual analysis for gene
expression,” Bioinformatics, vol. 30, no. 12, pp. 1785-1786, 2014.

D. A. Gomez-Aguilar, F. J. Garcia-Pefialvo, and R. Therdn, "Analitica Visual en eLearning," El
Profesional de la Informacion, vol. 23, no. 3, pp. 236-245, 2014.

R. Theron and L. Fontanillo, "Diachronic-information visualization in historical dictionaries,"
Information Visualization, vol. 14, no. 2, pp. 111-136, 2015.

R. S. Pressman, Software engineering: a practitioner's approach. Palgrave Macmillan, 2005.

H. Gomaa, Designing Software Product Lines with UML: From Use Cases to Pattern-Based
Software Architectures. Addison Wesley Longman Publishing Co., Inc., 2004.

K. Pohl, G. n. Bockle, and F. J. v. d. Linden, Software Product Line Engineering: Foundations,
Principles and Techniques. Springer-Verlag New York, Inc., 2005.

A. G. Kleppe, J. Warmer, and W. Bast, "MDA Explained. The Model Driven Architecture:
Practice and Promise," ed: Addison-Wesley Longman Publishing Co., Inc., Boston, MA, 2003.
C. Gacek and M. Anastasopoules, "Implementing product line variabilities,” in ACM SIGSOFT
Software Engineering Notes, 2001, vol. 26, no. 3, pp. 109-117: ACM.

P. Clements and L. Northrop, Software product lines. Addison-Wesley, 2002.

F. Michavila, J. M. Martinez, M. Martin-Gonzalez, F. J. Garcia-Pefialvo, and J. Cruz-Benito,
Barometro de empleabilidad y empleo de los universitarios en Espafia, 2015 (Primer informe de
resultados). Madrid: Observatorio de Empleabilidad y Empleo Universitarios, 2016.

F. Michavila, J. M. Martinez, M. Martin-Gonzalez, F. J. Garcia-Pefialvo, J. Cruz-Benito, and A.
Vazquez-Ingelmo, Bardmetro de empleabilidad y empleo universitarios. Edicion Master 2017.
Madrid, Espafia: Observatorio de Empleabilidad y Empleo Universitarios, 2018.

A. Vazquez-Ingelmo, J. Cruz-Benito, F. J. Garcia-Pefialvo, and M. Martin-Gonzalez, "Scaffolding
the OEEU's Data-Driven Ecosystem to Analyze the Employability of Spanish Graduates,” in
Global Implications of Emerging Technology Trends, F. J. Garcia-Pefialvo, Ed. Hershey PA, USA:
IGI Global, 2018, pp. 236-255.

J. Van Gurp, J. Bosch, and M. Svahnberg, "On the notion of variability in software product lines,"
in Software Architecture, 2001. Proceedings. Working IEEE/IFIP Conference on, 2001, pp. 45-
54: IEEE.

A. Metzger and K. Pohl, "Variability management in software product line engineering,” in
Companion to the proceedings of the 29th International Conference on Software Engineering,
2007, pp. 186-187: IEEE Computer Society.

K. C. Kang, S. G. Cohen, J. A. Hess, W. E. Novak, and A. S. Peterson, "Feature-oriented domain
analysis (FODA) feasibility study," Carnegie-Mellon Univ Pittsburgh Pa Software Engineering
Inst1990.

C. Seidl, I. Schaefer, and U. ABmann, "Capturing variability in space and time with hyper feature
models," in Proceedings of the Eighth International Workshop on Variability Modelling of
Software-Intensive Systems, 2014, p. 6: ACM.



[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]
[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]
[49]

[50]
[51]

[52]

[53]

[54]

[55]

M. Riebisch, K. Bollert, D. Streitferdt, and I. Philippow, "Extending feature diagrams with UML
multiplicities," in 6th World Conference on Integrated Design & Process Technology (IDPT2002),
2002, vol. 23.

N. Anquetil et al., "Traceability for model driven, software product line engineering," in ECMDA
Traceability Workshop Proceedings, 2008, vol. 12, pp. 77-86: SINTEF.

S. B. Tajali, J.-P. Corriveau, and W. Shi, "A Template-Based Approach to Modeling Variability,"
in Proceedings of the International Conference on Software Engineering Research and Practice
(SERP), 2013, p. 1: The Steering Committee of The World Congress in Computer Science,
Computer Engineering and Applied Computing (WorldComp).

1. Magdaleni¢, D. Radosevi¢, and D. Kermek, "Implementation Model of Source Code Generator,"
2011.

T. Greifenberg, K. Miller, A. Roth, B. Rumpe, C. Schulze, and A. Wortmann, "Modeling
variability in template-based code generators for product line engineering,” arXiv preprint
arXiv:1606.02903, 2016.

G. Freeman, D. Batory, and G. Lavender, "Lifting transformational models of product lines: A
case study," in International Conference on Theory and Practice of Model Transformations, 2008,
pp. 16-30: Springer.

A.Gomez, M. C. Penadés, J. H. Cands, M. R. Borges, and M. Llavador, "A framework for variable
content document generation with multiple actors," Information and Software Technology, vol.
56, no. 9, pp. 1101-1121, 2014.

A. EZZAT LABIB AWAD, "Enforcing Customization in e-Learning Systems: an ontology and
product line-based approach,” 2017.

Y. Gabillon, N. Biri, and B. Otjacques, "Designing an adaptive user interface according to software
product line engineering,” Proc. ACHI, vol. 15, pp. 86-91, 2015.

A. Pleuss, B. Hauptmann, M. Keunecke, and G. Botterweck, "A case study on variability in user
interfaces,"” in Proceedings of the 16th International Software Product Line Conference-Volume
1, 2012, pp. 6-10: ACM.

A. Pleuss, S. Wollny, and G. Botterweck, "Model-driven development and evolution of
customized user interfaces,” in Proceedings of the 5th ACM SIGCHI symposium on Engineering
interactive computing systems, 2013, pp. 13-22: ACM.

D. Kramer, S. Oussena, P. Komisarczuk, and T. Clark, "Graphical user interfaces in dynamic
software product lines,” in Product Line Approaches in Software Engineering (PLEASE), 2013
4th International Workshop on, 2013, pp. 25-28: IEEE.

A. Pleuss, B. Hauptmann, D. Dhungana, and G. Botterweck, "User interface engineering for
software product lines: the dilemma between automation and usability,” in Proceedings of the 4th
ACM SIGCHI symposium on Engineering interactive computing systems, 2012, pp. 25-34: ACM.
J. Garcia, F. J. Garcia-Pefialvo, R. Therdn, and P. O. de Pablos, "Usability evaluation of a visual
modelling tool for owl ontologies,” Journal of Universal Computer Science, vol. 17, no. 9, pp.
1299-1313, 2011.

J. M. Alvarez, A. Evans, and P. Sammut, "Mapping between levels in the metamodel architecture,"
in International Conference on the Unified Modeling Language, 2001, pp. 34-46: Springer.

D. C. Fallside, "XML schema part 0: Primer," W3C, April 2000, 2000.

S. U.-J. Lee, "An effective methodology with automated product configuration for software
product line development,” Mathematical Problems in Engineering, vol. 2015, 2015.

A. Holovaty and J. Kaplan-Moss, The definitive guide to Django: Web development done right.
Apress, 20009.

M. Bostock, V. Ogievetsky, and J. Heer, "D? data-driven documents,” IEEE transactions on
visualization and computer graphics, vol. 17, no. 12, pp. 2301-2309, 2011.

M. Tatsubori and T. Suzumura, "HTML templates that fly: a template engine approach to
automated offloading from server to client,” in Proceedings of the 18th international conference
on World wide web, 2009, pp. 951-960: ACM.

R. J. Rodger, "Jostraca: a template engine for generative programming,” in European Conference
for Object-Oriented Programming, 2002: Citeseer.

E. Kirda and C. Kerer, "MyXML: An XML based template engine for the generation of flexible
Web content,” in WebNet World Conference on the WWW and Internet, 2000, pp. 317-322:
Association for the Advancement of Computing in Education (AACE).

A. Ronacher, "Jinja2 Documentation," ed: Welcome to Jinja2—Jinja2 Documentation (2.8-dev),
2008.



[56]
[57]
[58]
[59]
[60]
[61]
[62]
[63]
[64]
[65]

[66]
[67]

[68]
[69]

[70]
[71]

[72]

[73]

[74]
[75]

[76]
[77]
[78]

[79]

[80]

[81]

Django Software Foundation. (2015, 15/03/2015). Django Web Framework. Available:
https://www.djangoproject.com/

S. Clark. (2018). Render your first network configuration template using Python and Jinja2.
Auvailable: https://blogs.cisco.com/developer/network-configuration-template

R. T. Fielding and R. N. Taylor, "Principled design of the modern Web architecture,” ACM
Transactions on Internet Technology (TOIT), vol. 2, no. 2, pp. 115-150, 2002.

Facebook. (2016, 24th Jul. 2017). GraphQL. Available: https://facebook.qgithub.io/graphal/

D. Pandya, "GraphQL Concepts Visualized," ed, 2016, p. Web log post.

M. Faassen, "GraphQL and REST, Secret Weblog," ed, 2015.

S. Buna. (2017, July 25). Rest APIs are REST-in-Peace APIs. Long Live GraphQL. Available;
https://medium.freecodecamp.org/rest-apis-are-rest-in-peace-apis-long-live-graphql-
d412e559d8e4

W. McKinney, Python for data analysis: Data wrangling with Pandas, NumPy, and IPython. "
O'Reilly Media, Inc.", 2012.

W. McKinney, "pandas: a foundational Python library for data analysis and statistics,” Python for
High Performance and Scientific Computing, pp. 1-9, 2011.

W. McKinney. (2017). Pandas, Python Data Analysis Library. 2017. Available:
http://pandas.pydata.org/

E. Meeks, D3. js in Action: Data Visualization with JavaScript. Manning, 2018.

J. D. Hunter, "Matplotlib: A 2D graphics environment,” Computing in science & engineering, vol.
9, no. 3, pp. 90-95, 2007.

M. Bostock. (2017). Towards Reusable Charts. Available: https://bost.ocks.org/mike/chart/

B. Shneiderman, "The eyes have it: A task by data type taxonomy for information visualizations,"
in The Craft of Information Visualization: Elsevier, 2003, pp. 364-371.

M. Weise. (2016, 18/05/2018). We Need a Better Way to Visualize People’s Skills. Available:
https://hbr.org/2016/09/we-need-a-better-way-to-visualize-peoples-skills

S. Wang, I. Keivanloo, and Y. Zou, "How do developers react to restful api evolution?,” in
International Conference on Service-Oriented Computing, 2014, pp. 245-259: Springer.

J. Cruz-Benito, R. Theron, and F. J. Garcia-Pefialvo, "Software architectures supporting human-
computer interaction analysis: A literature review," in International Conference on Learning and
Collaboration Technologies, 2016, pp. 125-136: Springer.

J. Cruz-Benito, A. Vazquez-Ingelmo, J. C. Sanchez-Prieto, R. Theron, F. J. Garcia-Pefialvo, and
M. Martin-Gonzalez, "Enabling adaptability in web forms based on user characteristics detection
through A/B testing and machine learning," IEEE Access, vol. 6, pp. 2251-2265, 2018.

J. C. Alvarado-Pérez, D. H. Peluffo-Ordofiez, and R. Therdn-Sanchez, "Bridging the gap between
human knowledge and machine learning," 2015.

D. Siroker and P. Koomen, A/B testing: The most powerful way to turn clicks into customers. John
Wiley & Sons, 2013.

E. Dixon, E. Enos, and S. Brodmerkle, "A/b testing of a webpage,"” ed: Google Patents, 2011.

A. C. Kakas, "A/B Testing," 2017.

A. Vézquez-Ingelmo, J. Cruz-Benito, and F. J. Garcia-Pefialvo, "Improving the OEEU’s data-
driven technological ecosystem’s interoperability with GraphQL," in Fifth International
Conference on Technological Ecosystems for Enhancing Multiculturality (TEEM’17) (Cadiz,
Spain, October 18-20, 2017) J. M. Dodero, M. S. Ibarra Saiz, and |. Ruiz Rube, Eds. (ACM
International Conference Proceedings Series (ICPS), New York, NY, USA: ACM, 2017.

J. Cruz-Benito, J. C. S&nchez-Prieto, A. Vazquez-Ingelmo, R. Therdn, F. J. Garcia-Pefialvo, and
M. Martin-Gonzalez, "How different versions of layout and complexity of web forms affect users
after they start it? A pilot experience,”" in Trends and Advances in Information Systems and
Technologies, vol. 2, A. Rocha, H. Adeli, L. P. Reis, and S. Costanzo, Eds. (Advances in Intelligent
Systems and Computing, no. AISC 746) Cham: Springer, 2018, pp. 971-979.

F. J. Garcia-Pefialvo, J. Cruz-Benito, M. Martin-Gonzélez, A. Vazquez-Ingelmo, J. C. Sanchez-
Prieto, and R. Ther6n, "Proposing a machine learning approach to analyze and predict employment
and its factors," International Journal of Interactive Multimedia and Artificial Intelligence, vol. In
Press, 2018.

A. Vézquez-Ingelmo, F. J. Garcia-Pefalvo, and R. Therdn, "Generation of customized dashboards
through software product line paradigms to analyse university employment and employability
data,” presented at the Learning Analytics Summer Institute Spain 2018 (LASI 2018), Leon,
Castilla y Ledn, Spain, 2018.



https://www.djangoproject.com/
https://blogs.cisco.com/developer/network-configuration-template
https://facebook.github.io/graphql/
https://medium.freecodecamp.org/rest-apis-are-rest-in-peace-apis-long-live-graphql-d412e559d8e4
https://medium.freecodecamp.org/rest-apis-are-rest-in-peace-apis-long-live-graphql-d412e559d8e4
http://pandas.pydata.org/
https://bost.ocks.org/mike/chart/
https://hbr.org/2016/09/we-need-a-better-way-to-visualize-peoples-skills

[82] A. Vazquez-Ingelmo, F. J. Garcia-Pefialvo, and R. Therén, "Application of domain engineering to
generate customized information dashboards," presented at the HCI International 2018. 20th
Conference on Human-Computer Interaction (15-20 July 2018), Las Vegas, Nevada, USA, 2018.



	Resumen
	Palabras clave
	Enlace a la presentación
	https://goo.gl/28oXrc
	Enlace a la memoria del TFM
	Referencias

