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Abstract. Business intelligence is a process that
enables the integration of data into valuable
information with the aim for the user to be able to
identify opportunities and threats for the company
through reports generated; for successful
implementation requires historical data or data
coming from various data sources. Currently
there are many software solutions that enable
business intelligence, can be free software or
proprietary software, the decision for choosing
one of these solutions lies with the personnel
department of information technology along with
its development team, they must consider some
factors including the resources available to the
company, the predisposition of high command in
supporting the project, cooperation of all staff that
integrates the organization and availability of
information required for analysis.
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1. Description

1.1 Description of the problem

There is little knowledge about free software tools
for creating data marts so it is necessary to
investigate more economical and efficient for
business intelligence alternatives, know their
advantages and limitations to troubleshoot real
dude.

Today companies are migrating their systems
free tools to not having to buy licensing, what is
intended to conduct this study several free
software tools is to provide options to create data
marts for companies or institutions interested in
migrating your data to free software tools know
what your best option and the advantages and
disadvantages of each of these tools.

Every day technology evolves a large scale, is
why small and medium enterprises migrate your
information to big data warehouses to make
management decisions, the best known with
licensing production houses Microsoft and Oracle

tools are not accessible to small and medium
businesses are booming development, which is
why research free software tools to contrast with
proprietary software tools in order to determine
the advantages and disadvantages is necessary.

1.2 Objectives

1.2.1 General Objective

Study and implement a Datamart for analysis
Academic Information  System  Technical
University North with free software tools.

1.2.2 Specific Objectives

e Investigate free tools Birt, Attivio and
Pentaho that allow the creation of
datamarts.

e Select between free tools proposed in
order to determine the most appropriate
tool.

e Apply research in the realization of a
prototype datamart with Academic
information system FICA.

e Reporting and reports generated through
the hubs of information.

1.3 Definition of terms associated

1.3.1 Business Intelligence.- The ability to
transform data into understandable
information, able to allow users to make
conclusions about their economic
movements, financial, transactional, etc.,
this process plays an important strategic
role in a company in its development,
generating a competitive advantage and
providing potential for eliminating
redundant and unnecessary information.

1.3.2 Datawarehouse.- We can define it as an
integrated data collection, oriented to a
particular field of action that may be a
company, an organization, educational
institution, etc., its objective is to help
decision making in the place where it is
implemented.
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1.3.3 Datamart.- They are smaller data
warehouses that usually are used by
small and medium enterprises unlike
cubes information to help us view
classified information.

1.3.4 Birt.- Itis an Eclipse project open source,
provides a large number of tasks,
especially for web applications, with
business intelligence capabilities to thick
clients. Birt Supported by an active
community of users and developers
eclipse.org.

1.3.5 Attivio.- Since 2008 the company Attivio
Inc. has been recognized as one of the
innovative companies with the greatest
potential to provide business intelligence
solutions. It is a private enterprise
software company that produces and
sells unified information access, which
allows wusers to find all kinds of
information with a single query.

1.3.6 Pentaho.- Pentaho Suite is a free
software package that allows us to
generate business intelligence, this
package includes other open source
tools integrated reporting, data mining,
ETL, etc., was created by five founding in
2004, the aim is to offer a package of
open source business intelligence.

1.4 Comparative of the tools

To make the comparison 3 software tools like
Ativio, Birt, Pentaho, it is done through a
comparative study of the characteristics,
advantages and disadvantages of each, listing
the most important strengths, in order to identify
the tool more advantageous in terms of functions
at the time of implementation.

For the selection of the tool is taken into account
the facility in the use and management,
supported technologies, supported database,
implementation time, operating systems upon
which runs the architecture, security, licensing,
integration with external tools management,
support tools and supported platforms, according
to research carried out of the 3 tools, has been
determined advantages and disadvantages of
each.

1.41 Comparison chart free software tools

ATTIVIO BIRT PENTAHO
(AIE)
SAFETY X X v
OPEN SOURCE X v v
LICENSE
SSOO Linux, Linux, Linux,
COMPATIBLES Mac Window Windows
s
ETL X X v
OLAP CUBES X v v
REPORTING X v v
COMMUNITY
AND
BUSINESS X X v
VERSIONS
SPACE IN Occupy Occupy Occupies
MEMORY much much litle space
space space
WIZARDS AND
GRAPHICS X X v
INTERFACE
PERMITTED TO
DEFINE X X v
DIMENSION
DATAMINING X v v
MySQL,
BATABASE MySQL MySQL POSTGRES
COMPATIBLE ORACLE,
SQL

APLICATION X X v
SERVER
DASHBOARDS X v v
PLANNING
TASKS TIME X X v
REAL

TOTAL 5 5 12

Table 1: Tools comparative

1.4.2 Selecting the appropriate tool

The process of selecting a tool for developing
business intelligence can be complicated and
tedious, because there are many alternatives on
the market today, to develop the prototype of the
present paper grade is chosen to suite Pentaho
for development and creation of datamart cubes,
PostgreSQL as database engine and
DBDesigner4 to design the database.

2. Design the Solution

For the design of the prototype will be considered
physical modeling and logical modeling,
database created for use by the datamart was
called: TESISDW.
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2.1 Free Software Tools to be used

Software Description
FEILEDE] It is a server OLAP.
server
Pentaho Report : .
Designer It is a tool for getting reports.

Tool that helps in the

Pentaho Data integration of data, allows us

Integration to perform ETL process.
gﬁﬂte?;];) Tool that helps us design
WorkBench dimensional cubes.
Database q

PostgreSQL Repository datawarehouse.

Tool that helps in the design

DBDesigner 4 of the database.

Table 2. Free software tools to develop a
datawarehouse

2.1.1 Pentaho Report Designer

This tool focuses primarily on the creation,
production and distribution of reports organized of
all data sources so, can distribute the results of
the analysis of information in various formats like
pdf, txt, html, etc., and even has the option for
printing.

2.1.2 Pentaho Data Integration

It is a very good graphical tool that allows ETL
processes with information from the transactional
database and then obtain dimensional tables.

2.1.3 Pentaho Schema WorkBench

It is a graphical interface Pentaho suite that
allows to develop, edit and test schemes OLAP
cubes graphically, soon to be published in the
Mondrian server, this tool generates XML
schema files, allows designing cubes of
information with the respective dimensions and
measures dimensional cube.

2.1.4 Mondrian Server

The open source Mondrian OLAP server contains
as kernel a Jar file, this file works as a JDBC
connector which helps make connections to
different databases and allows you to run SQL
queries from the transactional database,
Mondrian is packaged in two ways: as packet
WAR Jpivot is shaped and other package forming
Jpivot a Derby database.

3. Construction of the solution

3.1 Dimensional modeling

Dimensional modeling arise of relational model,
so the information may be stored in big database,
so that data can be extracted and analyzed using
gueries OLAP, the dimensional model consists of

a single large table of data which are described
using dimensions and measures.

3.1.1 Chart data source

Below is described by a relational diagram
dimensions and fact table that contains the
project with the database of origin.

STUDENT FERSONAL

DINSTUDENT DINTEAGHER
|

‘ FACTDW —— DIMTIME
DIM.CAREER SUBJECT. ‘
| DIMAUBJECT.COURSE  DIM_COURSE _PARALLEL
CAREER_SUBJECT |
[ SUBJECT_COURSE
SUBJECT |

COURSE _PARALLEL

T SUBJECT COURSE
CAREER

COURSE PARALLEL
(Ctel) ~

Figure 1. Diagram of Data Source

3.1.2 Design dimensional database model
for the cube student_subject

Rel 04 Rel 02

- ReL03 N

ctid: BIGINT (FK)

F

T

- factd: BIGINT (FK) |
E
CHAR

Rel06

Figure 2. Dimensional database
student_subject
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3.1.3 Design dimensional database model
for the cube career_subject

|gm Grea matew  ~) Gmasoped ]

¥ cma_s; BIGIT ¥ ar sk BIGNT

& fac_dw_canera_fackdc: BIGINT (FK)
@ cur_nombre: VARGHAR

o curd_aursa: VARGHAR

& cur__paralei: BIGINT

@ fact_dw_carers_factic: BIGINT (FK)
@ cmat_nombre_materia: VARCHAR(25S)
% cmat_num de areditos: INTEGER

@ cmat_nombre_carrera: VARCHAR(255)
% cmat_idcanmateris: SIGNT

@ cmat_aud_fecha: TIMESTAMP

Rel_06 dim_alummo ~
@ fact_dw_carera_factddc: BIGINT ()
% aim_io_amo: VARCHAR
© am_sk: BIGINT
© aim_cedula_identifad: VARCHAR
 am_nombre: VARCHAR

© aim_zpelido: VARCHAR

dim_tiempo 1
# te_sk BIGINT
o Rel_01]

@ tie_semestre_ord: VARCHAR

& tie_semesire_ VARCHAR

@ tie_semestre_C: VARCHAR

& tie_cuatrimestre_ord: VARCHAR
@ tie_cuatrimestre_k VARCHAR
4 tie_cuatrimestre_c: VARCHAR.
@ tie_trmestra_orc: VARCHAR

& tie_trimestre_f: VARCHAR

4 tie_trmastra_c: VARGHAR

G tie_mes_ord: VARCHAR

dim_matera_curso -
Rel02 et sic BISINT
& @ foct_dw_camers_fachic: BIGINT (FK)
@ fact_promediol: DOUBLE @ met_nombre: VARCHAR
< fact_aim_sc BIGHT @ met_num_credtos: INTEGER
T % met_id_materia: BIGINT
Re 03 @ met_id_curso: BIGINT
@ te_da_semana_k VARCHAR 0
& tie_dm_anio_ord: VARCHAR
@ te_da_mes_ond: VARCHAR
& tie_desemana_ord: VARCHAR.

dim_suttora -
¥ 2ud_sk: BIENT

& fact_dw_canera_factdc: BIGIT (K]
@ 2ud_ip: VARCHAR

4 2ud_fecha: DATE

O zud_namaraets VARGHAR

(3 dim_avdle 7

Figure 3. Dimensional database career_subject

3.2 Construction of the prototype

After selecting the tools to build the prototype, we
will proceed to develop the prototype which works
with the power of information, thus causing an
interaction between the user and equipment, with
the aim of validate important requirements.

3.3 Publishing and viewing information hub
For publication of the hubs of information is
necessary to use the biserver tool, this tool allows
creating and assigning users and roles. To
access the management console, you must open
a window of a web browser and type: ip_machine:
8099, it will enter a page which allows you to
perform activities such as creating users,
assigning permissions and roles to each user
created , connection to the database, group
management, etc.

C—— ———

Foe

Figure 4. Main page of the administration
console

To access the navigation console, you must open
a window of a web browser and type: ip_machine
8080, will enter a page where you will allow you
to interact directly with cubes desk can make
analysis and generate reports.

Figure 5. View of the cube information

3.4 Publication of reports

Pentaho Reporting is a set of reporting tools for
creating open source relational reporting and
analysis of a wide gamma of data sources, can
create PDF, Excel, HTML, text, rich text, XML and
CSV files. The reporting engine is a Java library
of light weight with minimal global footprint, which
can be embedded in other desktop applications
or Java server for publishing reports and reports
makes it through internet.

mar nov 25 01:25:16 COT 2014

TOTAL CARRERAS: 5

TOTAL ESTUDIANTES POR CARRERA: 3144

Sistemas: 1458
Textil: 255
Redes: 560

Mecatronica: &71

PROMEDIO POR MATERIA POR CURSO: 7.8

Figure 6. View the report generated students in
relation to the subject
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ANALISIS ALUMNOS

HowsaEs s

TorAL ALUNOS HovBReS: [T
ToraL uvwos uekes: [T

TOTAL ALUMNOS

Figure 7. View the report generated total
students

Figure 8. Report generated list career

3.5 Commissioning

In most companies the staff responsible for
project management should make use of the
tools and establish standardized with the aim of
optimize time and success of projects
procedures; is important to note that the project is
not finished until it has completed the
implementation, have made the respective tests
and have obtained the final results of the project.

3.6 Testing

The purpose of testing is to verify proper
operation of the tasks for which the application
was designed and also to validate user
expectations, these tests are performed by the
staff responsible for overseeing the results, the
test execution should comply with the scope and
limitations of the proposed project, this is
necessary to meet the following requirements:

Datamart checking
ETL test

ETL tested procedure s
Approved cube design
Reports tests
Performance testing

3.7 Test results obtained

After having analyzed and explained the process
of testing the respective results are obtained, it is
very important that the system or prototype
complies with the requirements demanded by
making tests, depending on the type of
assessment by the responsible monitoring
system should be issue its report to the
respective percentage of compliance with the
proposed parameters, as a result it must issue a
report with percentages of assessment and
recommendations or corrections to run by staff
development.

4. Conclusions and recommendations

4.1 Conclusions

e Throughout the development of the present
work grade has been observed that the
implementation of datamart with free
software tools is very reliable and secure,
obtaining stability when integrating data,
achieving good results.

e The creation of datamart is a prerequisite to
the implementation of datawarehouse step,
according to the organization or company
grows datamarts are increasing, allowing
management  decisions according to
business area or department that needs
greater emphasis to be given

e The implementation of business intelligence
in an organization, small or medium makes
the information remains orderly and
controlled, recording daily transactions made
by the company to become valuable
historical information for analysis.

e To have a good implementation of business
intelligence is very important to know the
academic requirements of the business area
and do a full analysis of the information is
going to be analyzed.

e The implementation of datawarehouse large
volume of information is a long but essential
process when you need to do data analysis
because it allows grouping and classifying
them into meaningful groups the most
important information.

e The benefits obtained by performing the
comparison of three free software tools, it is
very helpful when implementing such
projects, demonstrating the selected tool,
smooth operation, easy use and cleaning of
the same .
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From the results obtained valuable
experience in the area of Business
Intelligence during the development of this
prototype.

Free software tools Birt, Attivio and Pentaho
determine which allowed throughout the
development of this work to degree than
Pentaho Suite has many more features and
is a reliable tool for the development of
datamarts is investigated.

The Pentaho suite allows the development of
datamart with real data in order to
demonstrate the issue raised in this work
grade.

The Pentaho Reporting tool allows the
preparation of reports after making the hub of
information.

Recommendations

For successful implementation and future
additions necessary teamwork both business
areas involved as the information technology
department.

It is very important to consider the
architecture and software components to
use, compatibility and unification with other
platforms because there may be future
additions or migrating to a new platform.
When you have finished implementing it is
recommended to monitor the information that
is loaded into the data mart with the aim of
maintain current and reliable information that
is of benefit to users who are responsible in
making decisions.

Role assignments for different business
areas should be defined by the personnel
responsible for monitoring information.

We recommend using free software tools for
small and medium enterprises and that
reduce costs, save financial resources,
Pentaho suite is a solution that allows the
management and analysis of information that
can be used by any organization wishing to
implement a Business Intelligence solution.
Correctly identifying the requirements and
needs it to do directly with users and
managers of organizations implementing
Business Intelligence in order to make
information secure and reliable to avoid
future problems in developing the system.
Itis recommended to teachers encourage the
use of free software tools that facilitate the
development of software projects.

It is recommended that comparative studies
with free software tools that enable the
development of data mining.
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