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Prefacio

O principal objetivo do 2° Encontro Nacional de Engenharia e Gestdo Industrial (ENEGI 2013) foi o de
difundir a Engenharia e Gestdo Industrial, através da partilha do conhecimento entre quem a aplica,
investiga, ensina e estuda, isto &, quadros superiores e intermédios das empresas, investigadores,

professores e alunos.

O programa cientifico do ENEGI 2013 exprime bem o carater interdisciplinar da area, abrangendo trabalhos
de investigacdo tedrica e/ou préatica nas mais diversas areas de atuacdo do dominio de conhecimento da

Engenharia e Gestéo Industrial.

Estas atas contém os resumos alargados do ENEGI 2013, organizado pela Universidade de Aveiro, numa
iniciativa conjunta das Dire¢cdes de Curso da Licenciatura e Mestrado em Engenharia e Gestao Industrial
(EGI — DEGEI/UA) e da Associacdo de Engenharia e Gestdo Industrial de Aveiro (AEGIA), em Aveiro,
Portugal, a 17 e 18 de maio. Contaram-se 50 trabalhos, que apés terem passado por um processo de

revisdo, foram integrados neste livro.

Os organizadores agradecem aos autores dos trabalhos e moderadores das sessdes, bem como aos
oradores convidados, aos colegas da Comissao Cientifica e a todos os participantes, cuja contribuicdo e
envolvimento foram cruciais para o sucesso do ENEGI 2013. Agradecem também a todas as Entidades que
apoiaram e patrocinaram este Encontro, bem como ao grupo de alunos que colaboraram na organizacao do

evento.

Por dltimo, esperam que todos os participantes tenham tido uma excelente passagem por Aveiro!

Aveiro, maio de 2013

José Antbénio de Vasconcelos Ferreira Carlos Manuel dos Santos Ferreira

Presidente da Comissao Organizadora Presidente da Comisséo Cientifica
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Open-Source Software in Operations Research in Engineering teaching
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1. INTRODUCTION

This contribution will focus on Computational Tools of Open-Source Software that are rather interesting in
teaching Operations Research applied to engineering sciences, (Tavares et al 1996) specifically some
educational experiences in the area of Forecasting; Simulation; Graphs and Networks; Decision Theory and
Linear Programming.

We introduce some examples with RStudio v0.97 (Verzani, 2008) especially in the forecasting area and with
Scilab 5.4.1 (Barreto, 2011) for Graphs and Networks (Shortest Path and maximum Flow) and the remaining
topics (Taha, 2007) with an Open Source Spreadsheet: Ghumeric 1.12.0.

« Graphic window number 0
Graph View Compute Help

Graphic window number 0

B scilab Choices Request
Select information to display
odes [ nothing | number ][ name Jarcs
[ nothing [ rumber |[_name ][ length |
Cancel oK

.

Left click on the node or the arc to open properties dialog

Figure 1 — Example of the basic graph for the presentation..
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2. METHODS

Since the basic methods are already well known from literature (Hillier and Lieberman, 2009), we
concentrated on the software for solving these problems.

2.1. Graphs and Networks

The Dijkstra algorithm implemented in Scilab was used to solve the shortest path problem (shortest path)
For the maximum flow we used the max_flow command. Finally the Minimum weight tree problem was
solved with min_weight_tree.

2.2. Forecasting

We exemplified the use of RStudio with a simple linear regression using the Im() function.

2.3. Decision Theory, Linear Programming and Simulation
For Decision Theory and Linear Programming we used the standard spreadsheet of a linux distribution, but
for simulation we used gnumeric.

3. RESULTS

The results were good and will be presented during our contribution, figure 1 is one example of the quality of
the graphics that scilab produces. It should be stressed that both Scilab, both R results can be saved in a
wide variety of formats allowing its insertion in a wide variety of word processors (Mark and Edwin 2012).

4. CONCLUSIONS

We conclude that Scilab is a very interesting mathematical programming software, that can be applied with
success in graph and network problems which produces results with a very good graphical quality. It has a
command line interface, with command completion, but a graphical user interface would be much more user
friendly.

Concerning open source spreadsheets, it is our opinion that they have very powerful tools specially gnumeric
for its simulation capacities and statistical tools

RStudio is an Integrated Development Environment very suitable for producing high quality results as in
previous command line R versions, although Rcommander is even much more user friendly missing the
power of Rstudio.
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