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ABSTRACT:  In groups or research centers develop various types of projects, including research projects, which constitute the
input and output thereof. Although stakeholders put their efforts to develop such projects often encounter difficulties in imple-
menting the work plan of the research. The purpose of this article is to propose a model of information system that supports the
management of research projects, and that allows for an improvement in the process. For this we conducted a systematic review
of the literature, we applied a measuring instrument, and the system was modeled using the model-driven architecture.
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1. Introduction

Today organizations adapt information systems to manage their projects due to cost and time control used to operate; but
nevertheless it is clear that these projects have difficulties around management; and research groups within universities do not
escape this reality.

These two situations are evident, not only with experience in project management, but a systematic review about project man-
agement, and an instrument applied to research groups.

The above approaches enable the development of research aimed at answering the following questions: What should be the
model for managing research projects at master degree, what standard should be made.

An approximation of the response develops in this Article taking the international standard PMBOK and making a model using
MDA.

The purpose of this paper is to show the result of an investigation, which aims to improve the process of developing research
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projects expertise in the research groups of the UIS, using techniques of software engineering and research findings related to
information systems.

2. Justification for Research

This research is supported by two pillars; First, a systematic review of the state of the art of project management; and second, the
application of a measuring instrument to project managers and master students two research groups that obtain technologically
innovative products and technologies related to information systems, these topics are discussed below.

2.1   Systematic Review
Researchers are inundated with unmanageable amounts of information, resulting in difficulty when finding information that is
relevant to their research, which is why you need to conduct a systematic review as efficiently integrates valid information and
basic information is provided to decision [1].

Explain the conditions when recommended and the steps to make a systematic review are outside the scope of this article, then
that is why only the results shown. It is recommended to consult [2] and [3] for more information.

Table 1 shows the number of results obtained by each of the equations is established. These results refer to scientific articles,
books, book chapters, and other information available on the index used. In this table it is evident, after one iteration the results
decrease because of the limitation of results, this is an indication to ensure that the final results have a high content right on the
subject under investigation.

Table 2 shows the analysis of the results provided by the index, it more representative of the author issue is not shown, shown
as most authors have found an average of two articles published, but we observe that most documents that revolve around the
issue are articles, and these are published in Canada, England and especially in America, is also observed that the project
Management Journal, is the one with more publications about project management.

Equation Number of results

1 380

2 339

3 320

4 141

1 380

Table 1.  Search results

Item Value %

Country United States 39.7

Document Type Paper 87.2

Publication 2009 22.6

Source Project
Management
Journal 19.8

Category Administration 70.2

Table 2. Analysis of results

After studying the most relevant documents product of this systematic review important information could be obtained which
constitute a basis for the present investigation found documentation refers to the most cited on the subject of project manage-
ment articles, and these items constitute the main references of this article.
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The second survey was answered by teachers who combined, have over 20 years experience in project management, specifi-
cally in the direction of research projects; their responses could characterize the phases in which research projects are devel-
oped. Keep in mind that these stages are applicable to projects that have a high component of research in the field of knowledge
and information systems technologies. The results are shown in Table 3.

Phase           Estimated time (months) Difficulty

Literature Review 4 Normal

Proposal Formulation 2 High

Implementation 4 High

Assessment of results 1 Normal

Final documentation 1 Normal

Table 3.  Characterization of projects

With the application of the measuring instrument is determined that the research projects are not meeting the proposed schedule,
(an interesting research also arises about these findings is: propose a model to measure the satisfaction of these projects, but it
escapes the scope of this research) which is complemented by the systematic review, which indicates that the project develop-
ment is unsatisfactory and time and scope; foregoing is directed to that there is a research opportunity that revolves around
answering the following research question: What should be the model for managing research projects, Masters, incorporating
principles of PMBOK.

3. Project Management

2.2 Application of Measuring Instrument
A meter is one artifact device, object, tool or strategy, which can collect data on variables of interest to compare or contrast [4].

Within the technique called survey the best measuring instrument is the questionnaire, the instrument designed was done with
Google Drive tool which consists of two surveys, one to apply to master’s students belonging to research groups “Technological
Innovation (INNOTEC) “and” Systems and Information Technologies (STI) “and another to apply to project managers of such
research groups.

The first survey was answered by 39 students from the group INNOTEC and STI, this had 10 questions; Question 6 was:
According to the current state of research, rate management has given to each of the following items: Time, Scope and Cost; the
results are shown in Figure 1.

Figure 1. Results management
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Project management according to [5] is the application of knowledge, processes, skills, tools and techniques to have a signifi-
cant impact on the success of a project. Project management is described under five main components or groups of processes:
(1) initiation, (2) planning, (3) execution, (4) monitoring and control, (5) final closure [6].

3.1 Process Groups
A process is a set of interrelated actions and activities performed to obtain a product, result, or predefined service, Each process
is characterized by inputs, tools and techniques that can be applied and the outputs are obtained in Table 5 presents a projection
of the groups of processes defined by the PMBOK, to research projects

3.2 Stakeholders
Are individuals or organizations (eg, customers, sponsors, implementing organization, or the public), actively participating in
the project, or whose interests may be positively or negatively affected by execution or the project completion, stakeholders can
influence the project deliverables and team members

Those interested in research projects in the context of this research become roles within the project management system to
propose, these are undergraduates doing research project, master’s candidate, the director of project, the project co-director (if
any), the group’s director of research, program director. It should be noted that beyond the scope of the project have a user for
each role within the information system.

Table 5.  Projection of PMBOK in research projects

3.3 Systems for Project Management
The PMIS is one of the key technologies of information and play an important role, while having powerful software for project
management has become a prerequisite to manage projects more efficiently and effectively [7].

The advantage of an information system is that it helps promote productivity by efficient processing and providing the neces-
sary information to efficiently supporting an organization and performance of their work.

Use of PMIS is considered an advantage for managers because of the contribution in decision-making and project success; as
well the implementation of PMIS in a multiproject environment can help achieve a realistic project assignment, which is a
effective strategy when multiple projects are administered [8]. The above context, the case of the research groups in which
projects are developed in parallel, which share the same project manager.

The concept of successful information system is widely accepted for evaluating information system [7]. A satisfactory model
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proposed by [9] presents six factors related to successful information systems: (1) system quality: a measure of the information
processed by the same system, (2) information quality: a measure of the outputs of the system information, (3) use: consumption
of the outputs of the information system, (4) user satisfaction: answer about using the outputs of the information system, (5)
individual impact: the effect of information on the behavior of container and, (6) organizational impact: effect of information on
organizational performance.

4. Methodology and  Results

Model Driven Architecture MDA, which is an OMG initiative to promote a process of developing improved systems, based on
the clear separation of application logic and technology platform to generate software automatically from platform independent
models [10].

From the above, for this research is used as MDA methodology as a guide for the conceptual design of the model, ie not fully
developed this methodology, but concepts and guidelines that allow architectural abstract design, technical conceptual and
abstract system, bringing with it to future research to continue with the coding system. This architecture has four models, which,
together with the results thereof are shown below.

4.1 Computation Independent Model (CIM)
The first model represents the highest level in the business model, and describes the process or the logic of the organization to
realize it non UML language is used. This model describes the interactions between the processes and responsibilities of each
worker are human or not. Another feature of this model is that anyone can understand the business process.

Figure 2 shows the flow of the processes that take place within a research group, it can be seen as the management group focuses
on research projects shown.

The OMG Besides promoting tools like UML and MDA among others, also presents BPMN, it defines a series of diagrams
representing the workflow, shown in a graphical model of the operations performed in the business [11].

The MDA model does not define which tools to use in the definition of each of its models, the authors consider as a contribution
to the model MDA, suggesting that completion of the CIM model using BPMN is standardized, and which thus is removed
subjectivity in the models perform.

Explain the use of the components of BPMN, free software tools and pay there, techniques for building models and validating
them, is beyond the scope of this article, but please consult [11], [12] for more information.

Figure 2. Computing independent model
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Figure 3 shows a diagram BMPN modeling the formation of a researcher. It clearly shows that this model is completely
independent of the computation, and shows one of the processes that take place within the research groups.

Figure 3. Process of forming a researcher

4.2   Platform Independent Model (PIM)
This model links the processes with the information system, establishing the requirements [13]. It also represents the business
process model to be implemented, commonly UML [10] is used or one of its derivatives. In this model does not show (s)

Figure 4. Use case diagram



 88                         International Journal of Information Studies    Volume   7  Number 3    July 2015

platform (s) displayed (s) in the application [14] is made, the operating systems are also ignored, programming languages,
hardware and network topology.

Figure 4 shows a diagram of use cases for information system project management is shown therein the main actors in the
system are observed: the student, the project manager and the director of the research group; these three actors are the most
representative within the business process management projects. It is also evidenced that the use case done by the student:
Complete the project is an important activity performed by the student, but it escapes the boundaries of the information system.

4.3   Platform Specific Model (PSM)
This model represents the projection of PIM on a specific [14] platform, a PIM can generate multiple PSM, each with a different
technology, PSM must work together for a complete and consistent solution. If this model does not provide sufficient detail, it
can serve as a PIM for further refinements to a PSM [15]. These models have to deal specifically with operating systems,
programming languages, development platforms, including architectural aspects. Figure 5 shows this model.

4.4   Implementation Model
An implementation is a specification, which provides all the information needed for building an information system and put it
into operation [16]. While performing the deployment model of information system for the management of research projects is
out of reach of this research, an approach shown below is made.

Figure 5. Platform specific model

In figure 6 the architecture of the project is displayed, this is named: GESPRO and is a Java Enterprise application, it shows the
separation of the layers listed in the platform specific model is observed, GESPRO-war containing the presentation layer, which
is accessed from the user’s browser, it the driver, which is responsible for navigating to the GESPRO-ejb, which is responsible
for connecting the application with the database and is also send query results to the presentation layer.

In Figure 7, the data model according to the obtained set of models proposed by MDA is displayed; it is evident that there are
strong relationships between the actors involved in the business again: the student, the researcher referred to the project director
and the core entity diagram is the project.
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Figure 6. Java EA Architecture

Because of the problems constants showing the applications, respect to the connection to the database, below is provides a
sample of the file serverresources.xml code, which is the server configuration for the connection string with database.

Figure 7. Data model

<resources>
<jdbc-connection-pool res-type=”java.sql.DataSource”>
<propertyname=”serverName” value=”localhost” />
<propertyname=”portNumber” value=”3306" />
<propertyname=”databaseName” value=”bdsirelextdesarrollo”/>
<propertyname=”User” value=”root” />
<propertyname=”Password” value=”root” />
<propertyname=”URL” value=”jdbc:mysql://localhost:3306/bdGesPro/>
<propertyname=”driverClass”value=”com.mysql.jdbc.Driver” />
</jdbc-connection-pool>
<jdbc-resourceenabled=”true” jndi-name=”dsLocalSirelExtDesarrollo”/>

</resources>
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In Figure 8 prototypes proposed for encoding pattern information system for project management is, these files should be
included in xhtml GESPRO-war in the Web pages folder. These prototypes were developed with Primefases, which is a frame-
work that optimizes frond end components for web applications.

Figure 8. Prototype project management

For a project manager it is important to keep track and control the execution of the research project, and a director of a research
group is important to know the productivity of the group, which is why they propose that the model of information system count
on the reports shown in Figures 9 and 10.

Figure 9. Reports for research groups

5. Conclusions

The PMBOK standard is widely applied in projects of the productive sector, thanks to the development of this research, in
which principles of this standard were applied to research projects that result in products of information technology, a case is
obtained success in making this standard and apply research projects.

To make modeling an information system with the model-driven architecture (MDA) is, in addition to the respective sub models
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Figure 10. Reporting to the directors of the groups research

recommended: use 5 UML diagrams (Use Case, Class, Sequence, State and Activity), complement it with BPMN modeling core
business processes, design prototypes end user interface, document drafting system requirements, and finally, designing the
data model; as objectivity in performing these activities is added to facilitate subsequent modeling and coding and implementa-
tion.

The model performed absolutely not intended to manage all aspects of the management of research projects, and provides tools
for accurate cost estimates and runtimes. The goal is to manage the basics of a research project.

6. Future work

The model developed is functional in research groups that have information technology products, but it is necessary to develop
a model, or expand existing, that can be applied in research groups in which the product of their research is not technological
production only but other types of productions.

Although the PMI approach is universally accepted by the community, is not the only existing, that is why it is proposed to
develop another model of project management, but this time based on this methodology other than the PMBOK and then
compare the two models.

The prototype developed was made under the paradigm cloud computing, which adds great value to the project, as the software
can be offered as a product and not as a service, but taking advantage of the rise of mobile devices, we propose to develop a
mobile application and test a new business model
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