MetroERM course
PENELOPE/penEasy variance reduction techniques
applied to environmental dosimetry Barcelona, May 24-25, 2016
This document contains practical information and some preliminary instructions that
you should follow prior to your attendance to the course.

Venue for the course
School of Industrial Engineering of Barcelona
Institute of Energy Technologies, classroom C1
Av. Diagonal 647, 08028 Barcelona, Spain
Technical University of Catalonia
http://www.upc.edu

Location:
https://maps.google.com/maps?q=41.384835,2.115628
The building is at about 100 m from the closest metro station, named Palau Reial, L3
(green).
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Transportation
Barcelona has an interconnected network of metro, tram and suburban trains. Lines
starting with an L are metro lines, those starting with a T are tram lines and those with
an R or S are suburban trains. A map of the network can be found here:
http://www.atm.cat/web/pdf/ca/xarxa_ferrov_central.pdf

Eating
Coﬀee breaks and lunches will be available at your discretion in the cafeteria of the same
building where the course takes place. Costs are not covered by the organization. The
price of the lunch menu is 7.5 EUR.

Social program and touristic information
Information on important events, activities, accommodation, etc. can be found at
http://www.barcelona.cat/en
In particular,
http://meet.barcelona.cat/en/visit-barcelona/tourist-attractions-map
contains an extensive list of touristic attractions.

Computing requirements
Or, should I take my laptop computer to Barcelona?
Yes. All the material required for the course will be loaded into your hard drive from
one of our servers—see however the section below on some auxiliary tools you should
install and test prior to coming to Barcelona. To do so, your computer should be able
to connect to a wiﬁ network.
The course is based on the PENELOPE/penEasy Monte Carlo simulation system. Simulation exercises will also be executed on your computer. You are expected to know
only the operation of a typical Windows system; all the additional information that
you may need to develop your exercises will be delivered to you during the course. A
background in computer programing (Fortran, C, etc.) might be advantageous to grasp
some concepts and work out some exercises in detail.
But, what if I don’t have a Windows system?
Although in general we encourage users to use Unix-based systems for production (simulation) runs, the simulation software we distribute for the course has been adapted
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for Windows 64 bits systems for convenience. So, it is preferable that you come to the
course with a Windows system.
There is, however, a workaround if you do prefer using another OS: since the software
also includes source code in Fortran, you may compile it on your machine. After you
complete the present introductory document you should have a working Fortran compiler
installed in your system; furthermore, we will show you how to compile the code during
the course. The only exception is a graphics program (called GVIEW) used to visualize
the simulated objects that can only be run on Windows (because of the graphics libraries
on which it relies). On Linux systems, the Wine emulator can be readily used to run it.
On Apple’s OSX systems you will need to install a Windows emulator to run GVIEW.

Introduction to the auxiliary tools
In order to use the PENELOPE/penEasy Monte Carlo system eﬃciently some auxiliary
tools that are not included in the distribution package will be needed. They are the
following:
1. A Fortran compiler. Some of the codes in the PENELOPE/penEasy distributions
are delivered in source form and, therefore, they need to be compiled to be functional. Note, however, that for the present course the codes will also be provided
already compiled for Windows 64 bits platforms.
We shall make use of gfortran, the free and open source Fortran compiler from
the GNU project (http://gcc.gnu.org/fortran). This compiler is available for
the most common operative systems (OS), like Unix (Apple OSX, linux) and MS
Windows. A gfortran installer for 64 bits Windows systems can be obtained here:
http://users.humboldt.edu/finneyb/gfortran-windows-20140629.exe
A commercial alternative, also available for most OSs, is the Intel Fortran compiler,
which produces executables that run at a considerably faster speed than those
generated with gfortran. It can be purchased here:
https://software.intel.com/en-us/fortran-compilers.
2. (Optional) The basic exercises do not require you to know how to code in Fortran.
There are, however, some advanced cases of some exercises that do require altering
the penEasy code slightly. For these cases, which are optional, a basic knowledge
of Fortran is required.
A compact reference document that describes the most relevant features of the
1977 standard of this programing language is
http://www.tat.physik.uni-tuebingen.de/~kley/lehre/ftn77/f77prof.pdf
A corrected, HTML version of the same document can be found here:
http://www.star.le.ac.uk/~cgp/prof77.html
Additionally, the same author has published a short description of the “modern”
Fortran language (Fortran 90/95) for those that have already been exposed to the
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77 version. It can be found here:
http://www.star.le.ac.uk/~cgp/f90course/f90.pdf
or, online in HTML format:
http://www.star.le.ac.uk/~cgp/f90course/f90.html
3. A graphics program. We shall use gnuplot, a powerful 2D and 3D plotting program, also from the GNU project, that is free and open source. It can be downloaded here:
http://www.gnuplot.info
4. A plain text editor. A text editor is NOT a text processor (such as, e.g., MS Word).
A text editor serves to edit plain text (ASCII) ﬁles, which do not contain ‘implicit’
formatting instructions. Windows systems, for instance, come by default with
a text editor called Notepad (under Start Menu > Accessories). Unfortunately,
Notepad is unsuitable for our purposes, basically because it can only work in insert
text mode, not in overwrite mode (Notepad++, however, is ﬁne). A possible,
simple and lightweight alternative, which is freely available on the Internet, is the
Programmer’s File Editor (PFE). It can be downloaded here:
http://www.lancaster.ac.uk/staff/steveb/cpaap/pfe
There are many very good text editors, some of them freeware. What editor to
use is mostly a matter of personal preference. PFE is a convenient solution for
those who do not already know a better alternative.
5. A powerful ﬁle manager will also make some tasks considerably easier. Windows’
default ﬁle manager is called Explorer. We strongly recommend Total Commander for Windows, which is shareware. It can be obtained here:
http://www.ghisler.com
All these tools will be intensively used during the course.

An assignment
For the sake of concreteness, we shall assume that a Windows system is used. All the
tasks described below, except testing Total commander, can be performed on any other
common OS equally well.
Now follow these instructions:
1. Download and install Total Commander, PFE (or any other editor of your taste),
gfortran and gnuplot.
2. Visit
http://argos.upc.edu/~download/testAuxTools
(no user authentication is required from the server for this connection) and download the three ﬁles present. They will be used below.
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Try out Commander
3. (Optional) Start getting acquainted with Total Commander, its operation and
behavior.
Test your text editor
4. Edit with your preferred text editor the ﬁle test.txt downloaded in item 2. Practice inserting and overwriting text to see the diﬀerence betwen the two modes of
operation of the editor. Usually you switch from one mode to the other by pressing
the ‘Insert’ key in the keyboard.
Test the fortran compiler
5. Compile the ﬁle test.f downloaded in item 2 by following these steps:
(a) Open a terminal window:
- In Windows: Start Menu > Accessories > Command Prompt
- In Total Commander: Main menu > Commands > Open command prompt.
(b) Change to the directory where you downloaded test.f. (e.g., “cd \test”.)
(c) Execute the following command:
c:\test> gfortran test.f -o test.exe -O
The option ‘-o’ renames the output ﬁle to ‘test.exe’. The option ‘-O’ (capital
letter ‘o’) produces an optimized code.
You should get a clean compile, that is, the terminal should return without
any further message—no errors, no warnings.
(d) The previous command must have created a ﬁle called ‘test.exe’. Execute it:
c:\test> test.exe
If the program runs correctly, you should see a terminal screen similar to this:
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Again, no errors should appear.
gfortran is now correctly installed and tested.
Test gnuplot
6. Consider the ﬁle test.gpl downloaded in step 2:
(a) Browse this ﬁle (press the F3 key in Commander) and have a look at its
contents. test.gpl is a gnuplot script, i.e., it contains commands that will be
intrepreted by gnuplot. Notice the syntax of these commands to represent
2D and 3D graphs.
(b) Open a terminal window and execute:
c:\test> wgnuplot test.gpl
(Alternatively, you may associate ﬁles with the .gpl extension with gnuplot
so that double clicking on the test.gpl ﬁle icon opens gnuplot automatically.)
A new window should open up showing a 2D graph like this:

After pressing the enter key, you get another graph, this time 3D:
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Notice that you can click on the left button of your mouse and drag the ﬁgure
to make it rotate.
gnuplot is now correctly installed and tested.
You may now want to explore some of these tools in greater depth. The manuals that
go with the software are comprehensive and describe their features in detail. Having a
good knowledge of the operation of these four tools will allow you to progress through
the exercises at a faster pace.
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