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ABSTRACT This article, a result of a research project, the characteristics and functions of a module developed for

managing bibliographic references about the content management system Drupal Version 7 are exposed. It integrates

several functions that allows to host the information in a repository, of both bibliographic and users, and includes a func-

tion based on the Scopus API to obtain in a semiautomatically way metadata from publications, which simplifies and

streamlines the information introduction and extraction. Acquiring metadata from publications would have a semiauto-

matic component which would reduce the amount of information that should be entered manually.

KEYWORDS Bibliographic repository; semiautomatic capture of information; Scopus API; module; Drupal.

R. B. Repository: repositorio de referen-
cias bibliograficas para Drupal 7

RESUMEN En este articulo, resultado de un proyecto de inves-
tigacién, se exponen las caracteristicas y funciones de un modulo
desarrollado para la gestion de referencias bibliograficas sobre el
sistema gestor de contenidos Drupal, version 7. Integra varias fun-
ciones que permiten albergar en un repositorio la informacion, tanto
bibliografica, como de usuarios, ¢ incluye una funciéon basada en el
API de Scopus para obtener de manera semiautomatica los meta-
datos de las publicaciones, con lo que simplifica y hace mas eficiente
la introduccién y extraccién de informacion. la adquisicion de los
metadatos de publicaciones tendria un componente semiautomatico
lo que reduciria la cantidad de informacién que se deberia introducir
manualmente.

PALABRAS CLAVE Repositorio bibliografico; captura se-

miautomatica de informacion; API de Scopus; modulo; Drupal.
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R. B. Repository: repositorio de referén-
cias bibliograficas para Drupal 7

RESUMO Neste artigo, resultado de um projeto de pesquisa,
sdo expostas as caracteristicas e funcoes de um modulo desenvol-
vido para a gestdo de referéncias bibliograficas sobre o sistema
de gerenciamento de contetido Drupal, versdo 7. Integra varias
caracteristicas que permitem armazenar num repositério infor-
mac@o bibliografica e de usuarios, ¢ inclui uma fungdo com base
na Scopus API para obter de forma semiautomatica os meta
dados das publicagdes, o que simplifica e faz mais eficiente a
introdugdo e a extragio de informacgado. A aquisicio dos meta
dados de publicagdes teria um componente semiautomatico, o
que reduziria a quantidade de informacao que deveria ser intro-
duzida manualmente.

PALAVRAS-CHAVE Repositorio bibliografico; captura se-

miautomatica deinformagao; Scopus API; modulo Drupal.

doi. 10.18046/syt.v14i38.2288
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l. Introduction

Repositories, also called deposits or digital files, emerge as
one of the key strategies of the open access movement, so
the scientific community and public in general can have

free and open access to all types of investigative content.

A repository can be understood as a centralization and
distribution system of information that is much more or-
ganized than conventional databases; generally speaking,
it can host digital files or metadata intellectual products of

scientific and academic nature (Flores & Sanchez, 2007).

The Department of Telematics of Faculty of Electro-
nics and Telecommunications Engineering [FIET] of the
University of Cauca has a website which has information
about publications made by teachers, students or research
groups associated with programs of Master and PhD in
Telematics Engineering, designed on the Drupal content
management system. Due to the way this information is
stored and consulted, modifications can be very wasteful
and ineflicient, a factor that can be improved if these data
are stored in a repository designed in a way that inserting

or removing information can be easier.

The project consists of develop a module to function as
a repository for managing bibliographic references about
CMS [Content Management System| Drupal 7, capable
of capturing and storing, semiautomatically, metadata
from article type publications using resources offered by
the Scopus API.

Il. Method

The construction of the bibliographic repository con-
sists of three phases: the first, “Bibliographic analysis”,
it is used the model for documentary research set out by
Serrano Castafio (2005); the second, “Design and imple-
mentation of bibliographic repository”, it comprises the
functional analysis of the system and the iterative and
incremental software development; in the third and final
phase, “Evidence”, integration and proper functioning of

the developed system is verified.

Development environment

Once the repository structured was set out, after the
bibliographic analysis and considering the tools that are
compatible with Drupal v7.43, were defined those that

were going to be used during the project development.

The first step was to define which operating system to
work with; it was decided to use Ubuntu 14.04 LTS, be-

cause it is free and is widely used as a server.

[. Introduccion

Los repositorios, también denominados depositos o archivos
digitales, surgen como una de las estrategias fundamentales
del movimiento de acceso abierto, para que la comunidad
cientifica y el publico en general tengan acceso gratuito y
libre a todo tipo de contenido investigativo.

Un repositorio se puede entender como un sistema de
centralizacion y distribuciéon de la informacion mucho mas
organizado que las bases de datos convencionales; general-
mente puede albergar los archivos digitales y/o los meta-
datos de los productos intelectuales de caracter cientifico y
académico (Flores Cuesta & Sanchez Tarrago, 2007).

El Departamento de Telematica de la Facultad de Inge-
nieria Electrénica y Telecomunicaciones [FIET] de la Uni-
versidad del Cauca cuenta con un portal en el que se tiene
informacién sobre las publicaciones realizadas por docen-
tes, estudiantes y/o grupos de investigacion asociados a los
programas de Maestria y Doctorado en Ingenieria Telema-
tica, disefiado sobre el sistema gestor de contenidos Drupal.
Debido a la forma en que se almacena y se consulta esta
informacion, realizar modificaciones puede llegar a ser muy
dispendioso e ineficiente, factor que se puede mejorar si es-
tos datos se almacenan en un repositorio diseiiado de forma
tal que introducir o extraer informacién sea mas sencillo.

El proyecto consiste en desarrollar un modulo que funcio-
ne como un repositorio para la gestiéon de referencias bi-
bliograficas sobre el CMS [Content Management System]
Drupal 7, capaz de capturar y almacenar, semiautomatica-
mente, los metadatos de las publicaciones tipo articulo em-
pleando los recursos ofrecidos por la API de Scopus.

[1. Método

La construccion del repositorio bibliografico consta de
tres fases: en la primera, “Analisis bibliografico”, se emplea
el modelo para la investigaciéon documental planteado por
Serrano Castafio (2005); la segunda, “Disefio e implemen-
tacion del repositorio bibliografico”, comprende el analisis
funcional del sistema y el desarrollo iterativo e incremental
del software; en la tercera y altima, “Pruebas”, se verifica la
integracion y el correcto funcionamiento del sistema desa-

rrollado.

Entorno de desarrollo

Una vez se planted la estructura del repositorio, tras el
analisis bibliografico y considerando las herramientas com-
patibles con Drupal v7.43, se definieron aquellas a utilizar
durante el desarrollo del proyecto.

El primer paso fue definir con qué sistema operativo tra-
bajar; se decidi6 emplear Ubuntu 14.04 LTS, por ser libre y
por el hecho de ser muy utilizado como servidor.

Para la correcta instalacion de Drupal es indispensable
contar con un servidor web, un gestor de base de datos y un
lenguaje de programacion, la comunidad Drupal recomien-
da Apache, MySQL y PHP, respectivamente, de este tltimo

http://www.icesi.edu.co/revistas/index.php/sistemas_telematica
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se utiliz6 la version 5.6. Para facilitar el manejo y confirmar la
efectividad de las modificaciones que se realizan sobre la base
de datos, se opt6 por la herramienta de gestion phpMyAdmin.

La herramienta elegida para la edicion de texto fue Sublime
Text 3, debido a la amplia gama de caracteristicas que pre-
senta, muchas de las cuales apoyan y facilitan el trabajo del
desarrollador.

II1. Trabajos relacionados

En la primera fase de la metodologia planteada se encontro
una gran variedad de repositorios publicos y privados. No se
hallé una clasificacion estandar, pero se pudo deducir la idea
de que un repositorio de referencias bibliograficas alberga in-
formacién de indole académica e investigativa principalmente.

Los repositorios de referencias bibliograficas son muy
poco comunes, segun la informacion recopilada durante la
fase de analisis bibliografico, pero se encontraron documen-
tos que afirmaban la existencia de algunos. Estas publica-
ciones exponen repositorios que presentan similitudes con
el trabajo a realizar, entre los mas representativos se tienen:

* Repositorio CS OER: portal disefiado con el fin de fa-
cilitar la busqueda de recursos educativos y la navega-
cién por varios repositorios y sus contenidos (Dicheva
& Dichev, 2014).

BoW: Feitelson (2000) describe el disefio de un reposi-
torio basado en una definicién de repositorio bibliogra-

fico, que facilite la bisqueda de documentaciéon bajo
conceptos deseados; en el documento se clasifica esta
herramienta bibliografica como un DyRI [Dynamic
Ranked Information-space].

Metabuscador: Chacén y Cruz (2012) presentan un
metabuscador para referencias bibliograficas que fun-
ciona en torno a una biblioteca y revistas en Costa Rica

y repositorios externos.

ISBIB: Chua, Lan, Cousins, Mohan y Straub (2002) lo

describen con funcionalidades similares a las del pro-

yecto, con un ingreso manual de informacién por parte
del administrador.

OER Commons: repositorio bibliografico que ofrece
material educativo gratuito para docentes, estudiantes,
aprendices y la comunidad académica en general (IS-

KME, 2007).

Maodulos relacionados

Debido a que el proyecto pretende desarrollar un moédu-
lo para Drupal 7, una vez definidas las funciones que debe
desempenar, es facil identificar aquellos médulos existentes
que pueden servir como base o apoyo para el desarrollo
planteado en este articulo. Los médulos que se mencionan a
continuacion, fueron desarrollados y publicados por el gru-
po Biblioteca de Drupal.

* Bibliography Module (2006): permite gestionar y mos-
trar publicaciones ademas de importar y exportar con
diferentes estilos y formatos.

ST

For proper installation of Drupal it is essential to have a
web server, a database manager and a programming lan-
guage, Drupal community recommends Apache, MySQL
and PHP, respectively, for the last one it was used the 5.6
version. To facilitate management and confirm the effec-
tiveness of the modifications that are performed on the
database, it was chosen the phpMyAdmin management

tool.

The tool of choice for editing text was Sublime Text 3, due
to the wide range of characteristics that presents, many of

which support and facilitate the work of the developer.

lll. Related works
In the first phase of the proposed methodology it was

found a big variety of public and private repositories. A
standard classification was not found, but it can be dedu-
ced the idea that a repository of bibliographic referen-
ces hosts information mainly of academic and research

nature.

Repositories of bibliographic references are rare, ac-
cording to information gathered during the bibliographic
analysis phase, but documents asserting the existence of
some of them were found. These publications expose re-
positories that have similarities with the work to be perfor-

med, the most representative include the following:

* CS OFER Repository: Website designed to facilitate
the search for educational resources and navigating
multiple repositories and their contents (Dicheva &
Dichev, 2014).

e BoW: Teitelson (2000) describes the design of a
repository based on a definition of bibliographic
repository that facilitates the search for documen-
tation under desired concepts; in the document, this
bibliographic tool is classified as a DyRI [Dynamic

Ranked Information-space].

* Metasearch engine: Chacon y Cruz (2012) present a
metasearch engine for bibliographic references that
works around a library and journals in Costa Rica

and external repositories.

e ISBIB: Chua, Lan, Cousins, Mohan and Straub
(2002) describe it with similar features to the project,

with manual data entry by the administrator.

¢ OER Commons: Bibliographic repository that pro-
vides free educational materials for teachers, stu-

dents, trainees and academic community in general

(ISKME, 2007).
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Related modules

Because the project intends to develop a module for
Drupal 7, once the functions to be performed are defined,
it is easy to identify those existing modules that can serve
as a base or support for the development proposed in this
article. The modules mentioned below were developed

and published by the Library group of Drupal.
* Bibliography Module (2006): It enables to manage

and display publications as well as to import and ex-
port with different styles and formats.
Book Post (2008): It uses the ISBN to provide the

most relevant information about the book, such as

the title, author and publisher.
eXtensible Catalog Drupal Toolkit (2010): Modu-

lar system that offers several features for metadata

management.

Masterkey: Drupal (MkDru) (2014): It provides an

interface for searching data through information

standards that are compatible with platform Pa-
zPar2.

OAI-PMH (2006): It provides an interface for pro-
tocol metadata harvesting OAI-PMH for the Biblio-
graphy module.

* 7.39.50 Search (2006): It implements the Z39.50 pro-

tocol to retrieve information using other Drupal tools.

In addition to the modules developed by the Library
group, there are other that turn around important func-
tions that must be performed by the system on develop-
ment, including:

¢ Taxonomy Manager (2007): It enables the mana-

gement of taxonomies, individual or mass, because
it works as a dynamic tree, besides having its own

interface.

Import/Export (2009): It facilitates exporting and
importing information with extension “.cck” by site

administrators.

ONKI (2012): Module developed primarily for the

Finns, has ontologies, thesauri and international

vocabulary, which allows to tag information in an
efficiently way.

* Fasy import (2011): Module designed to easily im-
port, as its name says, CSV and XML files type.

Simple CSV Importer (2015): Very powerful feature
that imports in CSV files almost any field, including

text, image and taxonomy, among others.

* Book Post (2008): utiliza el ISBN para proporcionar la
informacion mas relevante sobre el libro, como el titu-

lo, autor y publicaciones.

« eXtensible Catalog Drupal Toolkit (2010): sistema mo-
dular que dispone de varias funcionalidades para la
gestion de los metadatos.

* Masterkey: Drupal (MkDru) (2014): ofrece una interfaz
para la bisqueda de datos a través de estandares de in-
formacion compatibles con la plataforma de PazPar2.

* OAI-PMH (2006): brinda una interfaz para el protoco-
lo de recoleccion de metadatos OAI-PMH al modulo
de Bibliografia.

* 7239.50 Search (2006): implementa el protocolo Z239.50
para recuperar informacion empleando otras herra-
mientas de Drupal.

Ademas de los moédulos desarrollados por el grupo Biblio-
teca, también se tienen otros que giran en torno a funciones
importantes que debe desempenar el sistema a implemen-
tar, entre ellos:

* Taxonomy Manager (2007): permite la gestion de taxo-
nomias, individuales o en masa, gracias a que funciona
como un arbol dinamico, ademas de contar son su pro-
pia interfaz.

* Import/Export (2009): facilita exportar e importar in-
formacion con extension “.cck” por parte de los admi-
nistradores del sitio.

* ONKI (2012): moédulo desarrollado principalmente
para los finlandeses, cuenta con ontologias, tesauros y
vocabulario internacional, lo que permite etiquetar la
informacién de forma eficiente.

* Easy import (2011): moédulo disefiado para importar
facilmente, como su nombre lo dice, archivos de tipo

CSV y XML.

* Simple CSV Importer (2015): funcién muy potente que
importa en archivos CSV casi cualquier campo, inclui-
dos: texto, Imagen y taxonomia, entre otros.

IV. Disefio e implementacion

Para el diseiio del repositorio se tuvo en cuenta la infor-
macion de los trabajos relacionados recolectada durante el
proceso de documentacién. Los moédulos relacionados se
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revisaron a profundidad, pero todos contenian funcionali-
dades mas alla de lo necesario. Con la idea de no sobredi-
mensionar el sistema y realizar un moédulo independiente
en la medida de lo posible, se optd por disefiar las funciones

que lo caracterizan.

El moédulo desarrollado esta basado en la arquitectura
de Drupal 7, con el propoésito de ampliar las funciones que
ofrece este CMS. Por ésta razon, la arquitectura del modulo
esta estrechamente ligada a la que presenta Drupal, como se
muestra en la FIGURA 1.

Debido a que la finalidad es tener un repositorio de refe-
rencias bibliograficas estructurado para facilitar el manejo
de la informacion, fue necesario definir los tipos de docu-
mentos que se manejaran y los metadatos que se asociaran
a cada uno. Otro punto importante son los clientes del siste-
ma, que, para lograr fiabilidad de la informacion, se decidio
serian dos: administrador y usuario anénimo.

Para especificar los tipos de publicaciones se hizo una re-
vision de diferentes bases de datos conocidas. Finalmente
se decidié hacer un grupo de siete tipos de publicaciones:
articulo, libro, capitulo de libro, articulo de conferencia, te-
sis, patente y software, todas ellas compatibles con la clasifi-
cacion reconocida por el Departamento Administrativo de
Ciencia, Tecnologia e Innovacién de Colombia [Colcien-
cias], como productos de la investigacion.

En cuanto a los metadatos que se manejan para cada uno
de estos tipos de publicacién, el proceso fue similar al ante-
rior, se busco la informaciéon que se solicita en los diferentes
estilos de referencias bibliograficas ~APA, IEEE, Vancouver,
entre otros—, para determinar los campos en comun vy fijar los
datos indispensables para realizar la mayoria de estas referen-
cias con la informacion que se almacena en este repositorio.

Con los resultados obtenidos se definieron los datos mini-
mos que debia tener cada publicaciéon para que se almacene
y procese adecuadamente en este sistema. Los resultados se
muestran en las Tablas 1 y 2.

IV. Design and implementation

For the design of the repository, the information
related work collected during the documentation pro-
cess was taken into account. Related modules were
reviewed in depth, but all of them contained functio-
nality beyond what is necessary. With the idea of not
overstate the system and perform a separate module as
far as possible, it was chosen to design the features that

characterize it.

The developed module is based on the architecture
of Drupal 7, with the purpose of expanding the featu-
res offered by this CMS. For this reason, the module ar-
chitecture is closely linked to that presented in Drupal,

as shown in FIGURE 1.

Because the purpose is to have a structured reposi-
tory of bibliographic references to facilitate informa-
tion management, it was necessary to define the types
of documents to be managed and metadata to be asso-
ciated with each one. Another important point are the
users of the system, in order to achieve reliability on
the information, it was decided it would be two types:

administrator and anonymous user.

To specify the types of publications, a review of di-
fferent known databases was made. Finally, it was de-
cided to make a group of seven types of publications:
article, book, book chapter, conference paper, thesis,
patent and software, all compatible with the classifi-
cation recognized by the Administrative Department
of Science, Technology and Innovation of Colombia

[Colciencias], as research products.

Table 1. Metadata by type of publication — mandatory fields / Metadatos por tipo de publicacion — campos obligatorios

Article/Articulo Book/ Libro Book chapter/ Conference paper/ Thesis/ Tess Patent/ Patente Software
Capitulo de libro Ponencia en conferencia
Title/ Titulo Title/ Titulo Book title / Title Title/ Titulo Invention / Name/Nombre
Titulo del libro Titulo Invencion
Chapter title /
Nombre del capitulo
Authors Authors Authors Authors Authors Inventor(s) Producer(s)
Autor(es) Autor(es) /Autor(es) / Autor(es) Autor(es) / Inventor(es) / Productor(es)
Publication year ~ Publication Publication year Publication year Publication year  Publication year  Publication year
Afio de publicacion Y3 L /Afio de publicacion /Aiio de publicacion Ao de publicacion /Ao de publi- /Afio de publi-
Afio de publicacion Conference name cacion cacion
/Nombre de la conferencia
Start of conference (year)
/Inicio de la conferencia (aiio)
End of conference (year)
/Final de la conferencia (afio)
Degree type
Tipo de grado
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Table 2. Metadata by type of publication — optional fields / Metadatos para cada tipo de publicacion - campos opcionales

Article/ Articulo Book/ Libro Book chapter/ Conference paper/ Thesis/ Tesis Patent/ Patente Article/ Articulo
Capitulo de libro Ponencia en conferencia
Abstract/ Abstract/ Abstract/ Abstract/
Resumen Resumen Resumen Resumen
Keywords/ Keywords/ Keywords/
Palabras clave Palabras clave Palabras clave
Sub-title/
Subtitulo
Journal’s name/
Nombre de la revista
Journal’s volumen/ Volume/ Volume/
Volumen de la revista Volumen Volumen
Journal’s Issue/ Issue/ Issue/
Edicion de la revista Niimero Niimero
First page/ First page/ First page/
Pagina inicial Pagina inicial Pigina inicial
Last page/ Last page/ Last page/
Pagina final Pagina final Pigina final
Place of publication/ Place of publication/ Place of publication/
Lugar de publicacion Lugar de publicacion Lugar de publicacion
Publisher/ Publisher/ Academic entity/ Version/
LEditorial LEditorial Entidad académica Version
Chapter number/ Number of conference/Nii-
Niimero del capitulo mero de la conferencia
ISSN ISSN ISSN
ISBN ISBN
URL URL URL URL URL URL URL
Doi Doi Doi Doi
Publication (day)/ Publication (day)/ Publication (day)/ Publication (day)/

Publicacion (dia)

Publication (month)/

Publicaciin (mes)
Editor’s name/
Nombre del editor
Lenguage/

Idioma

Editor’s name/

Nombre del editor

Publicacion (dia)

Publication (month)/

Publicacion (mes)

Conference place

Lugar del evento

Sponsor(s)

Patrocinador(es)
Conference (start day)
Inicto de la conferencia (dia)
Conference (start month)
Mes de inicio de la conferencia
End of conference (day)
Final de la conferencia (dia)
End of conference (month)

Final de la conferencia (mes)

Publicacion (dia)

Publication (month)/

Publicacidn (mes)

Knowledge arca/

Disciplina

Publicacion (dia)

Publication (month)/

Publicacion (mes)

Owner/
Propretario
Patent type/
Tipo de patente
Number/

Niimero
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Drupal tiene inmerso entre sus funciones la gestion de
usuarios: administrador es aquel que tiene control de los
datos; usuario anénimo es un cliente capaz de ver la infor-
macion que el administrador publica. En este sistema se ma-
nejan usuarios y publicaciones, los usuarios son los autores
de dichas publicaciones.

Finalmente se obtuvo un moédulo con dos submoédulos: el
modulo base, llamado “R. B. Repository” (Reference Bi-
bliographies Repository) y sus dependientes, “Repository —
BibTex” y “Repository — Scopus Search API”.

Las funciones principales que se disponen son cuatro:

* Gestion de informacion: el moédulo permite agregar,
editar y/o eliminar informacién de usuarios y publica-
ciones por parte del administrador.

» Navegacion: se cuenta con diferentes listados para ac-
ceder a los metadatos de las publicaciones y la informa-

ci6on de usuarios.

e Importacion: para los usuarios que entre su informa-
cién tengan el ID de autor asignado por Scopus, se
buscara y almacenara semiautomaticamente la infor-
macion de articulos que se encuentren en esa base de
datos.

* Exportacién: los metadatos de las publicaciones se pue-
den ver en formatos RIS y BibTeX.
R. B. Repository

Se encarga de crear las tablas requeridas en la base de
datos, los formularios para agregar/editar cada tipo de con-
tenido, los menta de navegacion y el formato RIS para ex-

Administrator

Add Publication’s Information
< Edit Publication’s Information
¢~ Delete Publication’s Information

Export Publication’s Information

\"" User's Information
Edit User's Information Do
Delete User's Information

As for the metadata that are managed by types of pu-
blication, the process was similar to the above, the infor-
mation requested was searched in different styles of bi-
bliographic references ~APA, IEEE, Vancouver, among
others—, to determine fields in common and set data nee-
ded to perform most of these references with the informa-

tion stored in this repository.

With the results obtained, the minimum data that
should have each publication to be stored and properly
processed in this system were defined. The results are

shown in TABLES 1 and 2.

Drupal has set among its functions the user manage-
ment: administrator is the one who has control of data;
anonymous user is a customer able to see the information
published by the administrator. In this system users and
publications are managed, users are the author of such

publications.

Finally, a module with two sub-modules was obtained:
the base module, called “R. B. Repository” (Reference Bi-
bliographies Repository) and its dependents, “Repository
— BibTex” and “Repository — Scopus Search API”.

The main functions that are available are four:

¢ Information management: The module allows to
add, edit or delete user information and publica-

tions by the administrator.

«extend»

.
Validate / Invalidate Publication

Activate/Deactivate User

«extend»

% e List publication information

Anonymous user \

Export Publication’s Information

Ficure 2. Use case diagram for R.B. Repository (base module) / Diagrama de caso de uso para el R.B.Repository (mddulo base)
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» Find ID author on Scopus
o Import metadata from
documents

Services for environmental early warnings.

» Keywords list
Export formats: RIS
» Lista de usuarios

» Publication list
o Traducir textos

attributes.

Export formats: RIS

Ordonez A., Alcazar V., Corrales J., Falcarin P., (2014) Automated context aware composition of Advanced Telecom

Cobos Lozada C. A., Rodriguez 0., Rivera J., Betancourt J.,, Mendoza M., Ledn E., Herrera-Viedma E., (2013) A
hybrid system of pedagogical pattern recommendations based on singular value decomposition and variable data

Cobos Lozada C. A., Estupiidn D., Pérez J., (2011) GHS + LEM: Global-best Harmony Search using learnable

evolution models.

Export formats: RIS

Cobos Lozada C. A., Zuiiga J., Guarin J., Ledn E., Mendoza M., (2010) CMIN - A CRISP-DM-based case tool for

supporting data mining projects,

Export formats; RIS

Erazo R., Cobos Lozada C. A., Mendoza M., (2008) Web services model to snapshot replication over multiple

database engines,

Expart formats: RIS

Export formats: RIS

ITS water coagulation properties.

Export formats: RIS

Cobos Lozada C. A., Han D., (2004) Can we use frequency shift due to attenuation for fizz water discrimination?.

Marciales L., Cobos Lozada C. A., Cortés L., (1998) Effect of iron present in commercial aluminium sulphate on

«primera «anteror 1 2

Ficure 3. Graphical user interface for publications / Interfaz grafica de usuario para publicaciones

* Navigation: It has different lists to access metadata

publications and user information.

* Import: For users whose information have the au-
thor ID assigned by Scopus, it will be searched and
semiautomatically stored the information of articles
that are in that database.

* Export: Metadata publications can be viewed on
RIS and BibTeX formats.

R. B. Repository

It is responsible for creating the required tables in the
database, forms to add/edit each type of content, navi-
gation menu and RIS format to export metadata of a pu-
blication. The functions that are available with this base

module are shown in FIGURE 2.

To add a user, it is requested: full name, affiliation,
email, ORCID and Scopus author 1D, although not all of

these data are mandatory.

The administrator has access to all the information in
the database and the ability to manage it as needed, while
the anonymous user can only see posts that have been va-
lidated by the administrator, as well as the list of authors

and keywords.

portar los metadatos de una publicacién. Las funciones de
las que se dispone con este médulo base se pueden apreciar
en la FIGURA 2.

Para agregar un usuario se solicita: nombres, apellidos,
afiliacion, correos electronicos, ORCID e ID de autor en

Scopus, aunque no todos estos datos son obligatorios.

El administrador tiene acceso a toda la informacion exis-
tente en la base de datos y la posibilidad de gestionarla
segtn la necesidad, mientras que el usuario an6nimo solo
puede ver las publicaciones que han sido validadas por el
administrador, ademas de las listas de autores y palabras

clave.

La forma en que se muestra la lista de publicaciones a un
usuario anénimo es: autores, afio de publicaciéon vy titulo.
En la parte inferior de esta informacion se encuentran los
enlaces que permiten obtener todos los metadatos almace-
nados de la publicacion en formato RIS, como se aprecia
en la Ficura 3.

Para el administrador se ofrecen dos listas adicionales,
creadas con el fin de facilitar la identificacion de las publi-
caciones. En estos casos no aparece la opcion de exportar
directamente desde la lista:

* Lista de publicaciones: expone todas las publicaciones
validadas vy, al final, las que aun no han sido verificadas
por el administrador, con un subtitulo que permite se-
pararlas e identificarlas.
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* Lista por tipo de publicacion: muestra una lista organi-
zada segin el tipo de publicacion, con un encabezado
que las identifica. Ademas de la informacion que se ha
mencionado, también tiene el “validado” o “no valida-

do” después del titulo y entre paréntesis.

En todas las listas los autores y el titulo de publicacion son
enlaces que amplian la informacion de la opcion elegida. En
el caso de los autores, se muestra el identificador del autor
en el repositorio, nombres y apellidos, la cantidad de publi-
caciones asociadas y el titulo de cada una de ellas.

Para el caso particular de las publicaciones se tienen dos
opciones para al despliegue de informacién. En la lista de
publicaciones a la que acceden los usuarios anénimos, se
muestran los datos segun lo dicho en las Tablas 1y 2, y la
opcion de exportarlos en formato RIS; si se accede a través
de las listas dadas al administrador, ademas de lo anterior,
se presentan tres botones: editar, eliminar y validar o quitar
la validacién.

En ambos casos los autores y las palabras clave son enlaces
que extienden la informacion ofrecida segtin la seleccion.
Una palabra clave muestra el numero de publicaciones re-
lacionadas con ella y el titulo de cada una; caso similar a la
descripcién dada si se elige un autor.

Para listar los usuarios se dispone de tres opciones con el
fin de facilitar el trabajo del administrador, ya que esta in-
formaciéon no estd disponible para usuarios anénimos. El
estado activo representa usuarios que estan vinculados a la
entidad que esta empleando el repositorio; el estado inacti-
vo es para aquellos que estuvieron relacionados, pero que
en ese momento no son parte de la organizacién, y no se
requiere seguir ampliando su informacién. Este es un para-
metro importante en el médulo Repository — Scopus Search

API.

* Lista de usuarios: listado general de todos los usuarios
que existen en la base de datos del repositorio; se pre-
senta en una tabla que contiene ID de usuario, primer
nombre, apellidos, correo electrénico principal y esta-

do.

* Lista de usuarios activos: como su nombre lo indica, es
un listado de usuarios en estado activo; esta tabla mues-
tra ID, primer nombre, apellidos y correo electronico.

* Lista de usuarios inactivos: tiene la misma disposicién
que la lista de usuarios activos, con la salvedad de que
en este caso los usuarios tendran asociado el estado in-
activo.

Las dos ultimas listas descritas ofrecen ademas la opcion
de cambiar el estado de uno o mas usuarios de activo a in-
activo y de inactivo a activo, respectivamente. La lista de
usuarios inactivos también da la opcion de eliminar usuarios
definitivamente.

Todas estas listas tienen un hipervinculo en el ID que re-

dirige a la informacién detallada del usuario, donde se tiene
la opcién de editar, desactivar o eliminar.

ST

The way the list of publications is shown to an anonymous
user 18 as follows: authors, year of publication and title. At the
bottom of this information there are links that allow to obtain
all metadata stored of the publication in RIS format, as shown
in FIGURE 3.

Tor the manager it is offered two additional lists, created in
order to facilitate the identification of publications. In these ca-
ses, the option to export directly from the list does not appear:

* List of publications: It exposes all validated publications
and, in the end, those that have not yet been verified by
the administrator, with a caption that allows to separate
and identify them.

* List by publication type: Displays an organized list by
type of publication, with a header that identifies them.
In addition to the information mentioned, it also has
“validated” or “not validated” after the title and in pa-

rentheses.

In all Lists, the authors and the title of publication are links
that provide further information on the option chosen. In the
case of the authors, it is shown the author identifier in the re-
pository, full names, number of associated publications and

title of each one.

For the particular case of publications, there are two options
for the display of information. In the List of publications whe-
re the anonymous users have access, it is shown the data as
mentioned in Tables 1 and 2, and the option to export them
in RIS format; if it is accessed through the lists given to the
administrator; in addition to the above, three buttons appear:

edit, delete and validate or remove validation.

In both cases the authors and keywords are links that provi-
de further information depending on the selection. A keyword
shows the number of publications related to it and the title of
each one; similar case to the description given if an author is

chosen.

To list the users, there are three options in order to facilita-
te the work of the administrator because this information is
not available for anonymous users. The active state represents
users who are linked to the entity that is using the repository;
the inactive state is for those who were related but in that mo-
ment are not part of the organization, and providing further
information is not required. This is an important parameter in

the Repository module — Scopus Search APL

 List of users: General list of all users that exist in the
database repository; it is presented in a table that con-
tains user ID, first name, last name, primary email and

state.
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e List of active users: As its name implies, is a list of
users in active state; this table shows ID, first name,

last name and email.

¢ List of inactive users: It has the same disposition as
the list of active users, except that in this case users

will have associate the inactive state.

The last two lists described, also offer the option to
change the status of one or more users from active to in-
active and from inactive to active, respectively. The list of
inactive users also gives the option to delete users perma-

nently.
All these lists have a hyperlink in the ID that redirects to

the detailed user information, where there is an option to

edit, deactivate or delete.

Repository — BibTex

This module offers the option to export the metadata
of publications in BibTeX format. It is responsible for
transforming plain text information to this new format,
in which special characters, such as a tilde, for example,
are represented under specific parameters. The option is
available on the list and in the detailed information of pu-

blications, and is located next to RIS format.

Repository — Scopus Search API

With this module two functions are obtained, one res-
ponsible for finding the author ID in Scopus for users who
do not have it in the database and another is responsible
for searching, processing and storing or editing informa-
tion of publications with the author ID of users who have

registered it, all through Scopus API.

The search for authors was developed in order to detect
matches between the user name registered in the reposi-
tory and authors in the Scopus database. In case of fin-
ding them, it is deployed a tabular list where the author
ID, full name and affiliation data registered in the system

are available.

Each of these tables is headed by the full name of the
user registered in the repository, to avoid confusion. If the
administrator finds that one of the listed names corres-
ponds to user interest, the process of association of author

ID given by Scopus and the repository user can be started.

This first feature assists the second, since without an
author ID for Scopus, document search is not performed
on that or those users. It works under this requirement
to avoid introducing unwanted information to the system,

which may be given by homonyms.

Repository — BibTex

Este modulo ofrece la opcion de exportar los metadatos de
las publicaciones en formato BibTeX. Se encarga de trans-
formar la informacién de texto plano a este nuevo forma-
to, en el cual los caracteres especiales, como una tilde, por
ejemplo, son representados bajo parametros especificos. La
opcidn esta disponible en la lista y en la informacién detalla-
da de las publicaciones, y se ubica al lado del formato RIS.

Repository — Scopus Search API

Con este moédulo de obtienen dos funciones, una encarga-
da de buscar el ID de autor en Scopus para los usuarios que
no lo tengan en la base de datos y otra encargada de buscar,
procesar y almacenar o editar informacion de publicaciones
con el ID de autor de los usuarios que lo tengan registrado,
todo ello a través de la API de Scopus.

La busqueda de autores se desarrollo con el fin de detectar
coincidencias entre el nombre del usuario registrado en el
repositorio y autores en la base de datos de Scopus. En caso
de encontrarlas, se despliega una lista tabulada donde se
dispone de la ID de autor, su nombre completo y los datos
de afiliacion registrados en su sistema.

Cada una de estas tablas esta encabezada por el nombre
completo del usuario registrado en el repositorio, para evi-
tar confusiones. Si el administrador encuentra que uno de
los nombres listados corresponde al usuario de interés, pue-
de iniciar el proceso de asociacion del ID de autor dado por
Scopus y el usuario del repositorio.

Esta primera funcion asiste a la segunda, ya que si no se
tiene un ID de autor para Scopus, la busqueda de documen-
tos no se realizara sobre ese o esos usuarios. Funciona bajo
este requisito para evitar introducir informacion no deseada

al sistema, que puede estar dada por homénimos.

Con el ID de autor, y por medio de la API de Scopus, se
puede extraer informacién de las publicaciones verificadas
por esta reconocida base de datos. Para esta primera version
del médulo se procesara informacién de articulos, debido a
que esta entre los tipos de publicacién mas comunes en el
entorno que da cabida a este proyecto.

El funcionamiento esta representado en el diagrama de la

Ficura 4. Para cada usuario se realiza una bisqueda de las
publicaciones asociadas a ¢l en la base de datos de Scopus a

P
User’s List (active

Search user’s Select type
=2—-0-6-63
S _ e

PN Pr—— \
Save / Edit Process
_

Figure 4. Metadata search process with Scopus API / Proceso de
busqueda de metadatos con la APl de Scopus
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través de su API, de esta lista se seleccionan solo los articu-
los para almacenarlos en el repositorio o editarlos en caso de
encontrar nueva informacién que complemente la existente.

Esta API funciona a través de las URL, por lo que es ne-
cesario realizar mas de una solicitud para obtener la mayor
cantidad de informacion posible en lo que concierne a una
publicacion. El bloque Process information de la Ficura
4, representa encontrar una publicacion del tipo articulo y
realizar las peticiones adicionales para obtener la informa-
cion requerida. Para los articulos se busca informacién para
todos sus campos, exceptuando palabras clave y URL.

V. Anélisis de resultados

Con el médulo desarrollado, una persona o entidad que
necesite que su pagina web mantenga actualizados los meta-
datos de publicaciones ahorraria mucho tiempo en el proce-
so de gestion de informacién; ademas, si cuenta con acceso
a Scopus la velocidad de adquisicion y almacenamiento de
las publicaciones tipo articulo se incrementaria sustancial-

mente.

El ingreso manual de la informacién no alcanza la veloci-
dad del servicio semiautomatico que se ofrece, pero facilita
el trabajo de la persona o personas encargadas de esta labor.
Si los datos son ingresados manualmente la publicacion sera
validada de forma automatica, pero si se adquirié a través
de la API el administrador debe validarla para que sea visi-

ble por un usuario anénimo.

El proceso manual de informacion se comprobé emplean-
do dos sujetos de pruecba que ingresaron diferentes tipos
de publicacién y posteriormente las editaron y exportaron.
Este proceso se realizo en tres ocasiones para corregir sec-
ciones de los formularios que ellos encontraron confusas.

Para analizar el funcionamiento del moédulo “Reposi-
tory — Scopus Search API” se realizaron cinco pruebas in-
dependientes. Cada peticiéon a través de la API trae todas
las publicaciones que tienen relaciéon con el autor sobre el
que se realiza la buisqueda, el sistema procesa todos estos
documentos para identificar solo los articulos y finalmente
procesa esta informacién para almacenarla adecuadamente.
Por esta razon se muestran los resultados en funciéon de la

cantidad de articulos recuperados.

En las Tablas 3 a 7 se presentan diferentes casos que tie-
nen relaciéon con la presencia y ausencia de informacion en
los diferentes campos. La A representa a la APIyla S ala
pagina de Scopus, si tienen una comilla (°), quiere decir que
se requiere aclaracion, por ejemplo, que no para todos los
articulos se encontr6 ese dato. En caso de aparecer en rojo,
significa que el dato no fue encontrado o no es proporciona-
do por la herramienta.

En la TaBLA 3 se procesaron diecisiete publicaciones, entre
las que se tenian siete clasificadas como articulos; en la Ta-
BLA 4 veintidos publicaciones y trece articulos; en la TABLA
5 treinta y tres publicaciones y diez articulos; en la TABLA 6
treinta y cuatro publicaciones y diecisiete articulos; y en la
TaBLA 7 cincuenta publicaciones y once articulos.

ST

With author ID, and through Scopus API, information
from verified publications by this renowned database can
be extracted. For this first version of the module, informa-
tion of articles will be processed because it is among the
most common types of publication in the environment

that accommodates this project.

The operation is represented in the diagram in FIGURE
4. For each user a search for publications associated with
him or her is performed in the Scopus database through
its APL, from this list are selected only articles to be stored
in the repository or edit them in case of finding new infor-

mation that complements the existing one.

This API works through URLs, so it is necessary to
make more than one application to obtain as much infor-
mation as possible what respect to a publication. Process
information block in FIGURE 4, depicts finding a publica-
tion of the article type and making additional requests to
obtain the required information. For articles, information

for all fields is searched excepting keywords and URL.

V. Analysis of results

With the developed module, a person or entity that
needs that their website keeps updated publications meta-
data would save a lot of time in the process of information
management; also if there is open access to Scopus, acqui-
sition speed and publications storage of article type would

increase substantially.

The manual entry of information does not reach the
speed of semiautomatic service offered, but facilitates the
work of the person or persons responsible for this work.
If data are entered manually so the publication will be
validated automatically, but if it was acquired through the
API the administrator must validate it to make it visible

for an anonymous user.

The manual process of information was checked using
two test subjects that entered different types of publication
and subsequently were published and exported. This pro-
cess was performed three times to correct sections of the

forms they found confusing.

To analyze the operation of the “Repository — Scopus
Search API” module, five independent tests were perfor-
med. Each request through the API brings all publications
that are related to the author on which the search 1s per-
formed, the system processes all these documents to iden-
tify only the articles and finally processes this information
to store it properly. For this reason the results are displayed

based on the number of retrieved articles.
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Table 3. Seven articles in seventeen documents / Siete articulos
entre diecisiete documentos

Caso Caso Caso Caso
1 2 3 4
Type / Tipo de documento AS AS AS AS
Title / Titulo AS AS AS AS
Authors / Autores AS AS AS AS
Abstract / Resumen AS AS AS AS
Keywords / Palabras clave AS AS AS AS
Publication date / Fecha de publicacisn -~ Day/ Dia AS AS AS AS
Month / Mes A S A S AS AS
Year / Aito AS AS AS AS
Journal / Revista AS AS AS AS
Volume / Volumen AS AS AS AS
Issue / Edicion AS AS AS AS
First page / Pigina inicial AS AS AS AS
Last page / Pigina final AS AS AS AS
ISSN AS AS AS AS
URL AS AS AS AS
Doi AS AS AS AS
Total 3 2 1 1

Table 5. Ten articles in thirty three documents / Diez articulos
entre treinta y tres documentos

Table 4. Thirteen articles in twenty two documents / Trece articu-
los entre veintidds documentos

Caso Caso Caso Caso
1 2 3 4
Type / Tipo de documento AS AS AS AS
Title / Titulo AS AS AS AS
Authors / Autores AS AS AS AS
Abstract / Resumen AS AS AS AS
Keywords / Palabras clave AS AS AS AS
Publication date / Fecha de publicacion ~ Day/ Dia AS AS AS AS
Month / Mes A S A S AS AS
Year / Ao AS AS AS AS
Journal / Revista AS AS AS AS
Volume / Volumen AS AS AS AS
Issue / Edicion AS AS AS AS
First page / Pigina inicial AS AS AS AS
Last page / Pagina final AS AS AS AS
ISSN AS AS AS AS
URL AS AS AS AS
Doi AS AS AS AS
Total 8 2 2 1

Table 6. Seventeen articles in thirty four documents / Diecisiete articu-
los entre treinta y cuatro documentos

Caso Caso Caso Caso Caso Caso Caso Caso Caso
1 2 3 4 1 2 3 4 5
Type / Tipo de documento AS AS AS AS Type / Tipo de documento AS AS AS AS AS
Title / Titulo AS AS AS AS Title / Titulo AS AS AS AS AS
Authors / Autores AS AS AS AS Authors / Autores AS AS AS AS AS
Abstract / Resumen AS AS AS AS Abstract / Resumen AS AS A AS AS
Keywords / Palabras clave AS AS AS AS Keywords / Palabras clave AS AS AS AS AS
Publication date / Fecha de publicacion ~ Day/ Dia AS AS AS AS Publication date / Fecha de publicacion ~ Day/ Dia AS AS AS AS AS
Month / Mes A 87 A S A S AS Month /Mes A S A S AS AS AS
Year / Ao AS AS AS AS Year / Aiio AS AS AS AS AS
Journal / Revista AS AS AS AS Journal / Revista AS AS AS AS AS
Volume / TVolumen AS AS AS AS Volume / TVolumen AS AS AS AS AS
Issue / Edicion AS AS AS AS Issue / Edicion AS AS AS AS AS
First page / Pigina inicial AS AS AS AS First page / Pigina inicial AS AS AS AS AS
Last page / Pigina final AS AS AS AS Last page / Pigina final AS AS AS AS AS
ISSN AS AS AS AS ISSN AS AS AS AS AS
URL AS AS AS AS URL AS AS AS AS AS
Doi AS AS AS AS Doi AS AS AS AS AS
Total 6 2 1 1 Total 7 3 3 2 2

In Tables 3 to 7, different cases that are related to the
presence and absence of information in the different fields
are presented. A represents API and S represents Scopus
page, if they have a quotation mark (°), it means that cla-
rification is required, for example, not for all articles that
datum was found. In case of appearing in red, it means

that datum was not found or is not provided by the tool.

In TaABLE 3, were processed seventeen publications
among which seven were classified as articles; in TABLE 4,
twenty two publications and thirteen articles; in TABLE 5,
thirty-three publications and ten articles; in TABLE 6, thir-
ty-four publications and seventeen articles; and in TABLE

7, fifty publications and eleven articles.

In the first case of TABLE 3, it was found the particula-
rity that the three articles found had been published in the

Table 7. Eleven articles in fifty documents / Once articulos entre

cincuenta documentos
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En el caso 1 de la TaBLA 3 se encontro la particularidad de
que los tres articulos encontrados habian sido publicados en
la misma revista y ésta solo maneja volumen no niimero, por
lo que esta informacién no se obtuvo ni a través de la API ni
desde Scopus. El campo URL se habia definido que se utili-
zaria para la ubicacion del texto completo preferiblemente,
la API ofrece una URL asociada a Scopus y la intencién
no es redirigir al usuario a otra pagina con metadatos. Esto
ultimo sucedi6 en todos los casos.

En la TaBLA 6 se detectd una publicaciéon duplicada en
Scopus. El mismo titulo, clasificado en un caso como “Arti-
cle” y en otro como “Conference Paper”. Después de veri-
ficar la informacion suministrada, que era casi idéntica en
los dos casos, se determiné que correspondia al tipo “Con-
ference Paper” y por tanto, seria un archivo indeseado en el
tipo “Articulo” del repositorio.

Todos los articulos fueron recuperados y no se detectaron
errores en el proceso de extraccion de la informacion, pero,
como se evidencia en las tablas, no toda la informacion fue
veraz, principalmente en lo que a las fechas de publicacion
se refiere. De hecho, las fechas de publicaciéon fueron el ma-
yor inconveniente detectado, ya que para todos los articulos
recuperados con la API se tenia dia, mes y afio, pero desde
la pagina de Scopus, en la mayoria de los casos, solo se mos-
traba el afio y en muy pocas ocasiones la fecha completa.
Durante el proceso de verificacién se encontraron varios
datos de mes que no correspondian a la fecha de publica-
cion de la revista o libro y casi todos los datos del dia no
pudieron ser verificados. Esta podria ser una de las razones
por las que la fecha en la pagina de Scopus, por lo general,
se limita al afio.

Es posible acceder a informacion de las palabras clave des-
de la API, pero todas las pruebas que se realizaron obtenian
solo una palabra clave, sin embargo, desde la pagina de Sco-
pus se puede ver, no solo las palabras clave del articulo, sino
también las asociadas al autor. Por ésta razon se decidié no
implementar ésta parte en el médulo, ya que es un llama-
do independiente y se estaria incrementando la cantidad de

procesamiento necesario sin buenos resultados.

En cuanto a la funcién de exportar, tanto para el formato
RIS, como para el BibTeX, los resultados fueron los espe-
rados. La informacién que obtenia el usuario era la que se
encontraba hasta el momento en la base de datos, sin consi-

derar campos que no tuvieran informacién.

VI. Conclusiones y trabajo futuro

Con los resultados obtenidos se soluciona una parte del
problema que se presenta en el portal del Departamento de
Telematica de la Universidad del Cauca. En caso de utilizar
el modulo R. B. Repository, la adquisicion de los metadatos
de publicaciones tendria un componente semiautomatico lo
que reduciria la cantidad de informaciéon que se deberia in-
troducir manualmente.

ST

same journal and it only manages volume not number, so
this information was not obtained either through API or
Scopus. The URL field had been defined that would be
used for the location of the full text preferably, the API
provides a URL associated to Scopus and it is not inten-
ded to redirect the user to another page with metadata.

The latter occurred in all cases.

In TABLE 6, a duplicate publication in Scopus was de-
tected. The same title, in a case classified as “Article” and
another as “Conference Paper”. After verifying the infor-
mation provided, which was almost identical in both ca-
ses, it was determined that corresponded to “Conference
Paper” type and therefore it would be an unwanted file in
“Article” type of the repository.

All articles were recovered and no errors were detected
in the process of extracting information, but, as evidenced
in the tables, not all information was accurate, especially
as far as release dates are concerned. In fact, the publi-
cation dates were the biggest drawback detected, since
for all articles recovered with the API data such as day,
month and year were available, but from the Scopus page,
in most cases, only year and rarely full date was shown.
During the verification process it was found that several
month data did not correspond to the date of publication
of the journal or book and almost every day data could
not be verified. This could be one of the reasons why the

date in Scopus page is usually limited to year.

It is possible to access to keywords information from the
API, but all tests performed got only a keyword, howe-
ver, from the Scopus page is possible to see not only the
keywords in the article, but also the ones associated to the
author. For this reason it was decided not to implement
this part on the module, considering that it is an indepen-
dent appeal and would increase the amount of processing

required without good results.

As for the export function, for both the RIS format and
for BibTeX, the results were as expected. The informa-
tion obtained by the user was the one that was currently
in the database, without considering fields that not had

information.

VI. Conclusions and future work

With the results obtained, a part of the problem pre-
sented on the website of Department of Telematics of
the University of Cauca is solved. When using the R. B.

Repository module, acquiring metadata publications will
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have a semiautomatic component which would reduce the

amount of mformation that should be entered manually.

The module developed did not present problems in the
installation and uninstallation processes defined by Dru-
pal 7. In the first process all desired functions and para-
meters were established, and in the second process were

eliminated without interfering with the system.

As for the manual operation of the repository, processes
requiring additional steps have annotations to guide the ad-
ministrator; semiautomatic part managed to get all articles

among all possible publications retrieved through the APIL.

The most recurrent problem was found in the publica-
tion dates, because the only consistent parameter was the
year, when it comes to veracity of information. Instead, the
month and day retrieved did not always correspond to the
publication of the book or journal that contained them.

The module is able to find all types of publication as-
sociated with an author. However, a version that achieves
to store information publication types such as book, book
chapter and conference paper could be performed, that
are available in Scopus, and also searches could be added
in other databases such as Google Scholar that has lots of

information.

Scopus API offers many possibilities of acquiring in-
formation, so that could be considered for a new version,
another way to obtain the date of publication, to confirm
that the data are reliable or correspond to what is visible
from Scopus page, if it is presented is because it has been
validated. s¢
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