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1 Introduction

This document shows the installations of the software required to carry out the
courses of the Master in Technology and Engineering Management.

2 Software for Data Analysis

2.1 R project

R is an open source programming language and software environment for sta-
tistical computing and graphics that is supported by the R Foundation for
Statistical Computing. The R language is widely used among statisticians and
data miners for developing statistical software and data analysis. Polls, sur-
veys of data miners, and studies of scholarly literature databases show that R’s
popularity has increased substantially in recent years. This is helped by the
possibility of loading different libraries or packages with calculation or graphing
functions. R is part of the GNU system and is distributed under the GNU GPL
license. R is available for Windows, Macintosh, Unix and GNU/Linux operating
systems.

The first step is to download and install R from:

https://ftp.cixug.es/CRAN/

From the main page, we can choose whether our operating system is MS
Windows, MAC OSX or Linux. It is only necessary to download and install the
basic R program. In MS Windows it appears with the name’ base’, while in
MAC OSX it appears with the name’ R-XXX. pkg’ (where XXX represents the
current version, for example R-3.3.0. pkg).

For many users, the main drawback of R is the window management of its
editor. While R has a command line interface, there are several graphical front-
ends available. If we don’t have a lot of control, we can find 20 windows open at
the same time, which means a big waste of time looking for the right window. To
solve the limitations of the R editor, Rstudio has created a free editor that will
simplify the window management and execution of several actions throughout
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our project. Rstudio is available for Windows, Macintosh and GNU/Linux
operating systems.

The second step is therefore to download and install Rstudio from

https://www.rstudio.com/products/rstudio/download/

R is a software program with great growth capacity thanks to its packages.
Packages are R extensions that allow us to perform certain functions that are not
by default in R. To show the extension capacity that R has, there are currently
more than 8,600 packages available for an infinite number of utilities. Over the
last 5 years, more than 4,000 new packages have been created and the number
continues to grow.

To install new packages, we must open R or Rstudio, and write the instruc-
tion:

i n s t a l l . packages (” package\ name ”)

This instruction downloads from the CRAN server (the R server) the pack-
ages we want to download from our computer. It is important to check that
we have an Internet connection when we carry out this process. If the package
needs to load other packages for operation, it will do so automatically. Here you
can see two examples about how to install the packages dplyr and readr :

i n s t a l l . packages (” dplyr ”)
i n s t a l l . packages (” readr ”)

List of packages to install:

• dplyr

• readr

• ggplot2

• maps

• ggmap

• mice

• VIM

• rpart

• rpart.plot

• caTools

• ROCR

• e1071

• caret

• randomForest

• class

• tm

• SnowballC

2.2 QGis

QGis is a professional GIS application that is built on top of and proud to
be itself Free and Open Source Software (FOSS). It is used to develop GIS
application as well as maps and geographical data visualizations.

You can download and install from

http://www.qgis.org/en/site/

3 Software for Data Simulation

Arena is a discrete event simulation and automation software developed by
Systems Modeling and acquired by Rockwell Automation in 2000. In Arena, the
user builds an experiment model by placing modules (boxes of different shapes)
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that represent processes or logic. Connector lines are used to join these modules
together and to specify the flow of entities. While modules have specific actions
relative to entities, flow, and timing, the precise representation of each module
and entity relative to real-life objects is subject to the modeler. Statistical data,
such as cycle time and WIP (work in process) levels, can be recorded and made
output as reports.

You can download and install the academic version from

www.arenasimulation.com/

4 Programs for Managing Databases

MySQL is a popular open source Data Base Management System used to develop
from small individual databases to large corporate web systems. Uses SQL as
its core language and runs in several platforms and operating systems.

In this Master, we will use the MySQL community Edition. More specifically,
we will need to install:

• MySQL Community Server

• MySQL Workbench

• MySQL Connectors -¿ Connector/ODBC

You can download the from

https://dev.mysql.com/downloads/

If you are using Microsoft Windows, there is a MySQL Installer, which
manages the complete downloading process. The installer is at

https://dev.mysql.com/downloads/windows/

5 Programs for Scientific Editing

5.1 LaTeX

LATEX is a text-composition system, oriented to the creation of written doc-
uments with a high typographical quality. Because of its characteristics and
possibilities, it is used especially intensively in the generation of scientific pa-
pers and books that include, among other elements, mathematical expressions.
In addition, we will be able to make LaTeX interact with R. LaTeX is available
for Windows, Macintosh and GNU/Linux operating systems.

The first step is to download and install LaTeX from one of the following
addresses depending on the operating system (LaTeX occupies approximately
2Gb so you will need a good time to download the file):

• GNU/Linux: http://www.tug.org/texlive/

• MAC OSX: http://www.tug.org/mactex/

• MS Windows: http://www.miktex.org
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These LaTeX distributions usually come with very simple editors and few
extensions. Therefore, we will use TexStudio, an open source editor available for
Windows, Macintosh and GNU/Linux operating systems. TeXstudio provides
modern writing support, such as interactive spell checking, code folding and
syntax highlighting.

The second step is therefore to download and install TexStudio from

http://www.texstudio.org

5.2 R Markdown

Finally, we will install the elements necessary for generating reports from R.
To do this, open Rstudio, go to the menu’ File’, go to the submenu’ New File’
and click on’ R Markdown...’. Rstudio will report that you need to install
certain packages and components to perform this process. We accept and wait
until a window called’ New R Markdown’ appears. If this window appears, the
installation has been successful.

6 Programs for Project Management

Microsoft Project is a project management software product, developed and
sold by Microsoft. It is designed to assist a project manager in developing a
plan, assigning resources to tasks, tracking progress, managing the budget, and
analyzing workloads.

You can download from the UPC repository. To access you need to use your
UPC login and password.

http://msdnaa.upc.edu

7 Miscellaneous

Finally, we recommend to install an Office Suite, such as Microsoft Office, Li-
breOffice, OpenOffice, iWork, and Googledocs.

• MS Office: http://msdnaa.upc.edu

• LibreOfficeX: https://libreoffice.org

• OpenOffice: https://www.openoffice.org/

• iWork: https://www.apple.com/es/iwork/

• Googledoc: https://www.google.es/intl/en/docs/about/

8 Final Note

If you have had any problems with the installation, you can contact to the
coordinators of the courses.
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