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Madagascar is an open-source software package for multidimensional data analysis and reproducible computational experiments. Its mission is to provide

« a convenient and powerful environment
s a convenient technology transfer tool

for researchers working with digital image and data processing in geophysics and related fields. Technology developed using the Madagascar project
management system is transferred in the form of recorded processing histories, which become "computational recipes” to be verified, exchanged, and
modified by users of the system.

Features

. Madagascar is a modern package. Started in 2003 and publicly released in 2006, it was developed almost entirely from scratch. Being a relatively new

package, it follows modern software engineering practices such as module encapsulation and test-driven development. A rapid development of a
project of this scope (more than 1,000 main programs and more than 5,000 tests) would not be possible without standing on the shoulders of giants and
learning from the 30 years of previous experience in open packages such as SEPlib and Seismic Unix. We have borrowed and reimplemented functionality and
ideas from these other packages.

";} Madagascar is a test-driven package. Test-driven development is not only an agile software programming practice but also a way of bringing scientific

foundation to geophysical research that involves numerical experiments. Bringing reproducibility and peer review, the backbone of any real science, to
the field of computational geophysics is the main motivation for Madagascar development. The package consists of two levels: low-level main programs
(typically developed in the C programming language and working as data filters) and high-level processing flows (described using the Python programming
language) that combine main programs and completely document data processing histories for testing and reproducibility. Experience shows that high-level
programming is easily mastered even by beginning students who have no previous programming experience.

..% Madagascar is an open-source package. It is distributed under the standard GPL open-source license, which places no restriction on the usage and
modification of the code. Moreover, access to modifying the source repository is not controlled by one organization but shared equally among different
developers. This enables an open collaboration among different groups spread all over the world, in the true spirit of the open-source movement.

i3, Madagascar uses a simple, flexible, and universal data format that can handle very large datasets but is not tied specifically to seismic data or data of
any other particular kind. This "regularly sampled” format is borrowed from the traditional SEPlib. A universal data format allows us to share general-
purpose data processing tools with scientists from other disciplines such as petroleum engineers working on large-scale reservoir simulations.

Latest News

Upcoming events:
Madagascar School in Shanghai July 10-11, 2017
SEG Working Workshop in Houston, August 9-12, 2017
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SOFTWARE METAPAPER

Madagascar: open-source software project for
multidimensional data analysis and reproducible
computational experiments

Sergey Fomel," Paul Sava,” loan Vlad,’ Yang Liu,* Vladimir Bashkardin,®
" Jackson School of Geasciences, The University of Texas at Austin, Austin, Texas, USA

* Center for Wave Phenomena, Colorado School of Mines, Golden, Colorado, USA

# TGS, Houston, Texas, LSA

* College of Geo-exploration 5cience and Technelogy, Jilin University, Changehun, Jilin, China
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The Madagascar software package is designed for analysis of large-scale multidimensional data,
such as those occurring in exploration geophysics. Madagascar provides a framework for reproduc-
ible research. By “reproducible research” we refer to the discipline of attaching software codes
and data to computational results reported in publications. The package contains a collection of (a)
computational modules, (b) data-processing scripts, and (c) research papers. Madagascar is distrib-
uted on SourceForge under a GPL v2 license https://sourceforge.net/projects/rsf/. By October 2013,
more than 70 people from different organizations around the world have contributed to the project,
with increasing year-to-year activity. The Madagascar website is http://www.ahay.org/.

Keywords: reproducibility, data analysis, geophysics, seismology, Python
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The three branches of science

From Euclid’s reasoning and Galileo’s experiments, it
took hundreds of years for the theoretical and
experimental branches of science to develop standards
for publication and peer review.

Computational science, rightly regarded as the third
branch, can walk the same road much faster.

Jiubing Cheng & Yang Liu



What is science?
When does computational research become scientific?

“Science is the systematic enterprise of
gathering knowledge about the universe and
organizing and condensing that knowledge "
into testable laws and theories. The success S
and credibility of science are anchored in the
willingness of scientists to independent
testing and replication by other scientists. This
requires the complete and open exchange of
data, procedures and materials.” (See
www.aps.org/policy/statements/99_6.cfm for more
information.)

AMERICAN PHYSICAL SOCIETY

Jiubing Cheng & Yang Liu



Reproducible research
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v" The idea of a “replication by other scientists” in
reference to computations is more commonly
known as “reproducible research,” the term
coined by Jon Claerbout, a geophysics
professor at Stanford University.

v" Soon after its inception in 2000, CiSE
published a paper by Claerbout and his
students on their experience with creating a
reproducible research environment.

Reproducible Research

v' The open community Madagascar project
(www.ahay.org) is currently extending this
environment with modern tools such as Python-
based Scons.

CiSE: Computating in Science & Engineering

Fomel & Claerbout, 2009



The so-called “Claerbout’s principle”

» Reproducible research refers to the discipline of attaching
software code and data to scientific publications, in order to
enable independent verification and replication of
computational experiments.

 The so-called “Claerbout’s principle” states that “An article
about computational science in a scientific publication is not
the scholarship itself, it is merely advertising of the
scholarship. The actual scholarship is the complete software
development environment and the complete set of
instructions which generated the figures.”

Jiubing Cheng & Yang Liu



Fomel, S and Claerbout, J F 2009 Guest Editors’ Introduction: Reproducible

Research. Computing in Science & Engineering 11(1): 5-7. DOI:
http://dx.doi.org/10.1109/MCSE.2009.14 2.
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http://reproducibleresearch.net/

| @ reproducibleresearch.net

Reproducible Research

Links and info about reproducible research

HOME BLOG HOW TO BIBLICGRAPHY REPRODUCIBELE MATERIAL LINKS ABOUT EVENTS

Home

An article about computational science in a scientific publication is not the scholarship itself, it is merely advertising of the scholarship. The actual
scholarship is the complete software development environment and the complete set of instructions which generated the figures.
—D. Donoho

Welcome on this site about reproducible research. This site is intended to gather a lot of information and useful links about reproducible research.
As the authors mainly work in signal/image processing, that is also the main focus of this site. Follow the links in the text or in the menu to navigate
through this site.

Overview

This site hosts a blog with a wide range of posts related to reproducibility. A description of how we make our research reproducible can be found
on the How To page. We try to keep track of a bibliography of reproducible research-related articles. The Links page contains a large set of links
about RR, tools, etc. And on the Reproducible Material page, you can find a set of links to code and data for papers in signal and image processing.

Motivation

After a colleague asked something about a paper you wrote, you spend a considerable amount of time finding back the right program files you
used in that paper. Not to talk about the time to get back to the set of parameters used to produce that nice result.

Because this type of situations sounded all too familiar to many of us, we are now trying to make our research reproducible. Most of the ideas
about reproducible research come from Jon Claerbout and his research group at Stanford University. We believe reproducible research
can be helpful in many ways:




STANFORD EXPLORATION PROJECT

Jon Claerbout’s Story

1987: Sunview experience
— Interactive programs are slavery

1992: LaTeX + cake

— Rebuilding books by a single command

Reproducible research at Stanford

Exploration Project (SEP)
— From CD-ROMs to WWW

— From cake to GNU make

— 2001 CiSE paper
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The Madagascar Project

at the University of Texas at Austin started by Sergey Fomel and Paul
Sava

Started in 2006

Open community

Open source (GPL)
Multidimensional data analysis
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SOFTWARE METAPAPER

Madagascar: open-source software project for
multidimensional data analysis and reproducible
computational experiments

Sergey Fomel," Paul Sava,? loan Vlad,? Yang Liu,* Vladimir Bashkardin,”
T Jackson School of Geosciences, The University of Texas at Austin, Austin, Texas, USA

2 Center for Wave Phenomena, Colorado School of Mines, Golden, Colorado, USA

3 TGS, Houston, Texas, USA

4 College of Geo-exploration Science and Technology, Jilin University, Changchun, Jilin, China
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The Madagascar software package is designed for analysis of large-scale multidimensional data,
such as those occurring in exploration geophysics. Madagascar provides a framework for reproduc-
ible research. By “reproducible research” we refer to the discipline of attaching software codes
and data to computational results reported in publications. The package contains a collection of (a)
computational modules, (b) data-processing scripts, and (c) research papers. Madagascar is distrib-
uted on SourceForge under a GPL v2 license https://sourceforge.net/projects/rsf/. By October 2013,
more than 70 people from different organizations around the world have contributed to the project,
with increasing year-to-year activity. The Madagascar website is http://www.ahay.org/.

Journal of Fomel, S et al 2013 Madagascar: open-source software project for multidimensional data
open research software analysis and reproducible computational experiments. Journal of Open Research Software
1:e8, DOI: http://dx.doi.org/10.5334/jors.ag



How does Madagascar help for reproducible research

Code attached to published results

Continuous maintenance

Previous results used for testing
— Test-driven development

Lessons from open-source

— Intellectual property
— Community

dd 9 UL
MADAGASCAR
http://ahay.org




Madagascar supports the research pyramid

Three levels

~ Building blocks in C Y

— Recipes in Python/SCons ' :\’)

_ ' X + 11 . Ui
Papers in LaTeX + SCons R ALACAIERE

Research Pyramid http://ahay.org

POIISh

Test

Implement

From Sergey Fomel



Madagascar software architecture

il s BT
Level I Publish
(LaTex, Python)
Level II Workflow setup
(Extended Python)
[Fetch, Flow, Plot, Result]

Command-line modules
(C, C++, Fortran-77, Fortran-90, Matlab, Python

Journal of Fomel, S et al 2013 Madagascar: open-source software project for multidimensional data
open research software analysis and reproducible computational experiments. _ournal of Open Research Software
1:e8, DOI: http://dx.doi.org/10.5334/jors.ag



MADAGASCAR SOFTWARE PACKAGE OVERVIEW

— Building blocks in C
— Recipes in Python/SCons
— Papers in LaTeX + SCons

Book
(SCons + LaTeX)

G
=9
=
= O
Beport/paper Report/paper E g
(SCons + LaTeX) (5Cons + LaTeX) ==
-
Processing flow Processing flow Processing flow %
(5Cons + Python) (5Cons + Python) (5Cons + Python) v,
i
)
=
]

Program ff! Program Program Program Program
{(Matlab) ff {(Mathematica) (C++) (Fortran) (C)
3 pra k| 5
Program Program Program Command line
(SU) (SEP) (Delphi)

From Sergey Fomel and Gilles Hennenfent



Why use LaTex

 MS-word--> LaTeX

“I hope to die before | have to use Microsoft Word”
— Donald Ervin Knuth

Reasons:

— 1) Focus on paper structure and content;
— 2) Better mathematic style;

— 3) More efficient (easy comments);

— 4) Better revision for long document;

— 5) Sole high-quality text software in Linux;
— 6) Compiling by command line.

« However, LaTeX is not perfect, either MS-word or LaTeX is just a

tool, choose any of them you need.
20
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Software for Reproducible Research
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Madagascar. an open-source software package for multidimensional data Mai
analysis and reproducible computational experiments. Learn more atthe L
Madagascar home page. Staff
Research

Publications

‘t?j-‘a‘
__5,?:11 s %, Software
< SEGHE
T }_.;-.I__.-,____ v : 3 .
= SEGTeX: aLaTeX package for geophysical publications. Learn more at
T ; hitp:fhwww reproducibility. orgfwiki'SEGTeX . Members' Area
B

For more information, please contact Sergey Fomel.
Telephone 5312-475-9573. E-mail sergeyfomel@beg.utexas.edu.

Bureau or Economic GeoLocy
Scort W. Tinker, DirecTOR Send comments | Privacy Policy | Accessibility | Search JSG

10100 Burner Ro. Austiv, TX 78758 512 4711034
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SEGTeX: When LaTeX meets Madagascar oo

o

SOCIETY OF EXPLORATION

—— GEOPHYSICISTS ——
About SEG ~ News & Resources  Publications  Edud

iIPUBLICA'nONS Publications » Journals » Geoeivsics » Information for Authors » LaTeX package

SEG Digital Library

neteadn s ~ LaTeX package for paper

Journals s . )
— ~ Submission to GEoOPHYsICS
Accelerated Articles

A typesetting package is available to help authors prepare
papers for GeopHysics. The package consists of a set of macros
prepared for LaTeX, a popular document preparation system.

Current issue
About GeorHysICs

Information for Authors

Special Sections The SEG has developed several macros designed specifically
Reviewer of the Year for GeopHysics and SEG Annual Meeting Expanded Abstracts.
Staff

Authors who use the LaTeX typesetting program to prepare their

v
Interpretation manuscripts can use the SEG macros (called SEGTeX () to format GEOPHYSICS
Exploration Geophysics the text, equations, references, and appendices so that they
(ASEG) conform to Gzorwysics guidelines for submission. If using BibTex to -
create references, authors must run BibTeX before submitting the
JEEG (EEGS) : :
ex file and read in or paste the resulting contents of the generated
Western Profile .bbl file within the bibliography section of the .tex file. All LaTeX
Books W submissions must include only one .tex file and a PDF of that file. =
You may send questions concerning LaTeX files to the SEGTeX
Abstracts G
mailing list (9.
Geofacets Read the latest
: To submit papers to Geoenysics, follow the procedures described in issue of
SEG Technical Standards the SEG Instructions to Authors. The manuscript will undergo the Geoprysics in
Subscriptions standard review process. Once all revisions and changes to the the SEG Digital
manuscript are made and the manuscript is accepted, LaTeX files Library Il

Policies and Permissions ¥ will be converted to Microsoft Word documents for production.



SEGTeX

SEGTeX is a LaTeX package for geophysical
publications.
It consists of

« LaTeX2e class files for Geophysics papers, SEG expanded abstracts,
etc

 BibTeX style files seg.bst

 BibTeX cumulative bibliography of geophysical publications SEG.bib
* latex2html customizations
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SEGTeX is a LaTeX package for geophysical publications. It consists of
s LaTeX2e class files for Geophysics & papers, SEG expanded abstracts, etc

» BibTeX style files seg.bst®

« BibTeX cumulative bibliography of geophysical publications SEG.bib &

o latexZhtml & customizations

Contents [hide]

1 Downloading
2 Installation

2.1 Prerequisites
3 Download and Install SEGTEX on Mac
4 SEG expanded abstracts
5 Documentation
& Tips and tricks
7 Communication
8 Reproducible papers
9 LaTeX references
10 News

Downloading

SOCIETY OF EXPLORATION
—— GEOPHYSICISTS ——

Society of Exploration Geophysicists & &

Access SEGTeX through its SourcefForge project & by downloading the latest stable release &.

Alternatively, access the current working version by either using Git& and running

git clone httpe://eithub. com/SEGTeX/ texnf

or using Subversion & and running

gvm co https:/fzithub, con/SECTeX teamf /trunk texmf

You can also browse the GitHub repository &.



_Instal]ation

If your LaTeX installation is missing/incomplete, try installing TeX Lived first.

To install, put the contents of the tesnf folder where LaTeX can find it. Most systems recognize $HOME/texnf as one of the default
places. On MacOS X, it can be $HOME/Library/texnf. You may need 1o run texhash to tell LaTeX about the new files. For more help
on texnf, see "Private” installations of files&.

Prerequisites
Some of the required additional LaTeX packages are:

« natbib & support for (author,year) bibliography style of natural sciences

Dm'm]oad and Install SEGTEX on Mac

cd $HOME/Library
git clone https:/fzithub. com/SEGTEL texnf &7
sudo port install texlive latex—extra

SEG exganded abstracts

SEGTeX includes segabs.cls - a LaTeX class for generating SEG expanded abstracts. Alternatively, you can download segabs-
2015 & -- a packaged expanded abstract template.

To generate an expanded abstract without references, as required by SEG, use two LaTeX files: one for the abstract itself, and the
other for separating pages without references. Examples are segabs_example.ltx & and segabs_final ltx &

Sdocumentclass {article]

“usepackage {pdfpages|

“begin {document]

vincludepdf [pages={1-4]] {zegabsz_example}
Yend {document}

This solution only works with pdflatex.

Alternatively, you can separate pages using an external program.

» In Acrobat Pro&, open the PDF file with referenes, select Document - Pages —» Extract, and extract the reference page with
the delete option (fhanks to Narm Blefstein for the tip.)
« Another useful program is pdftké® (PDF toolkit.)



Documentation

The tex/latex/seq & directory contains several example files.
Use the manuscript style to submit papers to Geophysics.

« Manuscript style Geophysics paper geophysics_example 4

e Manuscript style Geophysics paper using endfloat geophysics_endfloat s
» Publication style two-column Geophysics paper geophysics_twolumn L8

« SEG expanded abstract (with references) segabs_example 4

« SEG expanded abstract (without references) segabs_final L4

« Report style paper geophysics_paper M
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Installation Requirements

1) Madagascar package

download from: http://www.ahay.org/wiki/Download

2) LaTeX package

download from: http://www.tug.org/texlive/

3) Text editor: emacs, gedit, vim, et al.

4) Compiler: pdflatex

5) SEGTeX:

download from: http://www.ahay.orq/wiki/SEGTeX




Agenda

= How to use SEGTeX

Implement steps

O O O

Jiubing Cheng & Yang Liu 30



Implement steps

1/ >
1) Ideas = =
?

u

2) Implement ideas in Madagascar and lock Figures (scons fig.lock)

scons lock
3) Write a paper text by SEGTeX rules

4) Insert Figures into paper by SEGTeX rules

Jiubing Cheng & Yang Liu

31



SCONS COMMANDS

« scons: run an SConstruct

 scons view: view the results from an SConstruct, run if necessary
 scons lock: lock the results from an SConstruct

* scons —c: clean the local directory, delete all files

« pscons: parallel execution of an SConstruct

4 )

SConstruct <==> scons

Makefile <==> make

\_ )

Jiubing Cheng & Yang Liu
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Some rules

Project folder

SConstru Example - ...... Example #n  texname.tex bibname.bib
folder folder
1] / \ / \
SConstruct Flg SConstruct Flg
{ folder |  folder |

See example: ~/RSFSRC/book/tongji/lrmode



Example in ~/RSFSRC/book/tongji/lrmode

[cjb@dell225 1rmode]$ 11

total 112

-rw-rw-r--. 1 cjb
-rw-rw-r--. 1 cjb
drwxrwxr-x. 2 cjb
drwxrwxr-x. 2 cjb
drwxrwxr-x. 2 cjb
-rw-rw-r--. 1 cjb
-rw-rw-r--. 1 cjb
-rw-rw-r--. 1 cjb
drwxrwxr-x. 2 cjb
-rw-rw-r--. 1 cjb
-rw-rw-r--. 1 cjb
-rw-rw-r--. 1 cjb
-rw-rw-r--. 1 cjb
-rw-rw-r--. 1 cjb
-rw-rw-r--. 1 cjb
drwxrwxr-x. 3 cjb
drwxrwxr-x. 2 cjb
drwxrwxr-x. 2 cjb

cjb
cjb
cjb
cjb
cjb
cjb
cjb
cjb
cjb
cjb
cjb
cjb
cjb
cjb
cjb
cjb
cjb
cjb

748
443
4096
4096
4096
1616
4947
14006
4096
4572
9755
129
8578
490
7700
4096
4096
4096

Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Jul
Aug
Apr

13
1.3
14
14
14
13
13
13
14
13
13
13
13
13
13

6
25
14

2015
2015
2015
2015
28015
2015
2015
2015
2015
2015
2815
2015
2815
2015
2015
1585
2016
2015

abstract. tex
acknowledge. tex
bptti2007
bptti2007.comparison
bptti2007.smth
conclusions. tex
decomposition.tex
examples.tex
hessvti
introduction.tex
lowrank. tex
paper.tex
reference.bib
SConstruct
theory. tex
twolayer2dti
twolayer3dtti
twolayer3dvti



[cjb@dell225 Llrmode]$ Ll

total 112

-rw-rw-r--.
-rw-rw-r--.
drwXrwxr-x.
drwXrwxr-x.
drwxXxrwxr-x.
-rw-rw-r--.
-rw-rw-r--.
-rw-rw-r--.
drwXrwxr-x.
-rw-rw-r--.
-rw-rw-r--.
-rw-rw-r--.
-rw-rw-r--.
-rw-rw-r--.
-rw-rw-r--.
drwXrwxr-x.
drwXrwxr-x.
drwXrwxr-x.

NNWRRRRFRPFRPFEFNFEFRPFEFNNNDRES

cjb
clb
cjb
cjb
cib
cjb
clb
¢]b
cjb
¢]b
cjb
cjb
cjb
cjb
b
cjb
cjb
cjb

cjb
cjb
aifle
cjb
cjb
cjb
cjb
cjb
cjb
cjb
oo
cjb
cjb
cjb
c]b
cjb
cjb
cjb

748
443
4096
4096
4096
1616
4947
14006
4096
4572
9755
729
8578
490
7700
4096
4096
4096

Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Jul
Aug
Apr

13
1.5
14
14
14
13
13
13
14
1.5
13
13
1.3
13
13

6
25
14

2015
2015
2015
2015
2815
2015
2015
2015
2015
2815
2815
2015
2015
2015
2015
15785
2016
2015

abstract.tex
acknowledge. tex
bptti2007
bptti2007.comparison
bptti2007.smth
conclusions.tex
decomposition.tex
examples.tex
hessvti
introduction. tex
lowrank. tex
paper.tex
reference.blb

SConstruct

theory.tex
twolayer2dti
twolayer3dtti
twolayer3dvti



[cjb@dell225 Llrmode]$ Ll

total 112

-rw-rw-r--.
-rw-rw-r--.
drwXrwxr-x.
drwXrwxr-x.
drwxXxrwxr-x.
-rw-rw-r--.
-rw-rw-r--.
-rw-rw-r--.
drwXrwxr-x.
-rw-rw-r--.
-rw-rw-r--.
-rw-rw-r--.
-rw-rw-r--.
-rw-rw-r--.
-rw-rw-r--.
drwXrwxr-x.
drwXrwxr-x.
drwXrwxr-x.

NNWRRRRFRPFRPFEFNFEFRPFEFNNNDRES

cjb
clb
cjb
cjb
cib
cjb
clb
¢]b
cjb
¢]b
cjb
cjb
cjb
cjb
b
cjb
cjb
cjb

cjb
cjb
aifle
cjb
cjb
cjb
cjb
cjb
cjb
cjb
oo
cjb
cjb
cjb
c]b
cjb
cjb
cjb

748
443
4096
4096
4096
1616
4947
14006
4096
4572
9755
729
8578
490
7700
4096
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\published{Geophysics, 79, no. 4, (C97-C110, (2014)}

\newcommand{\rs}[1l]{\mathstrut\mbox{\scriptsize\rm #1}}
\newcommand{\rr}[1]{\mbox{\rm #1}}

\title{Fast algorithms for elastic-wave-mode separation and vector

{32%%}?251”mdﬂ$11 decomposition using low-rank approximation for anisotropic media}
-rw-rw-r--. 1 cjb cjb 748 Apr 13 2015 abstract.tex R

-rW-rw-r--. 1 c}b c%b 443 Agr 13 2015 acknowledge.tex \ 1‘_‘?1 L_{?.eia(i{(:her?g - quel} .

druxruxr-x. 2 cjb cjb 4696 Apr 14 2015 bptti20e7 \{1gthcad{Anlsotrop1c wave mode separation}

drwxrwxr-x. 2 cjb cjb 4096 Apr 14 2015 bptti207.compdrison| |\ T00ter{TCCS-7}

druxrwxr-x. 2 cjb cjb 4096 Apr 14 2015 bptti2007.smth

-rw-rw-r--. 1 ¢jb cjb 1616 Apr 13 2015 conclusions.tgx \renewcommand{\thefootnote}{\fnsymbol{footnote}}

-rw-rw-r--. 1 cjb cjb 4947 Apr 13 2015 decomposition/ tex

-rw-rw-r--. 1 cjb cjb 14006 Apr 13 2015 examples.tex \author{Jiubing Cheng, Tongji University, and Sergey Fomel, Bureau of
drwxrwxr-x. 2 cjb cjb 4096 Apr 14 2015 hessvti Economic Geology, The University of Texas at Austin}

-rw-rw-r--. 1 cjb cjb 4572 Apr 13 2015 introduction.tex

-rw-rw-r--. 1 cjb cjb 9755 Apr 13 2013 lowrank tex \maketitle

-rw-rw-r--. 1 cjb cjb 729 Apr 13 201p paper.tex

-rw-rw-r--. 1 cjb cjb 8578 Apr 13 2015 reference.b1b B sy

-rw-rw-r--. 1 cjb cjb 490 Apr 13 2015 SConstruct :-.;-.!pui{e_lbst ract}_

-rw-rw-r--. 1 ¢jb cjb 7700 Apr 13 2015 theory.tex \input{introduction}

drwxrwxr-x. 3 cjb cjb 4096 Jul 6 15:05 twolayer2dti \input{theory}

drwxrwxr-x. 2 cjb cjb 4096 Aug 25 2016 twolayer3dtti \input{lowrank}

drwxrwxr-x. 2 cjb cjb 4096 Apr 14 2015 twolayer3dvti \input{examples}

\input{conclusions}
\input{acknowledge}

\bibliographystyle{seg}
\bibliography{reference}




[cjb@dell225 lrmode]$ 11

total 112

-rw-rw-r--. 1 cjb cjb 748 Apr 13 2015 abstract.tex

-rw-rw-r--. 1 cjb cjb 443 Apr 13 2015 acknowledge.tex .

drwxrwxr-x. 2 cjb cjb 4696 Apr 14 2015 bptti2007 V|m SConStrUCt

drwxrwxr-x. 2 cjb cjb 4096 Apr 14 2015 bptti2007.comparison

druxrwxr-x. 2 cjb cjb 4096 Apr 14 2015 bptti2007.smth

-rw-rw-r--. 1 cjb cjb 1616 Apr 13 2015 conclusions.tex

-rw-rw-r--. 1 cjb cjb 4947 Apr 13 2015 decomposition.tex from rsf.tex import *

-rw-rw-r--. 1 cjb cjb 14006 Apr 13 2015 examples.tex

drwxrwxr-x. 2 cjb cjb 4096 Apr 14 2015 hessvti . End(use='amsmath,listings",

-r-ri-r--. 1 cjb cjb 4572 Apr 13 2015 introduction.tex color='vp-hess epsilon-hess delta-hess Polxp Polzp Errpolxp
“rWeTW=re- } CJ,E CJ,E 9;23 ﬁpr g ggg lowran};.tex Errpolzp Decompxp Decompzp Decompxzp Errdecxp Errdeczp Errdecxzp vp®
mm; 1E}b E%b 8578 AE:: 13 2015 Ezggﬁéniz o1 epsi del the Errpolxpl Errpolzpl Errpolxp2 Errpolzp2 Errdecxpl
-rw-rw-r--l 1 cib cjb 498 Apr 13 2016 SConstruc’.c Errdeczpl Errdecxzpl Errdecxp2 Errdeczp2 Errdecxzp2 Polxpl Polzpl
-rw-rw-r--: 1 cjb cjb 7700 Apr 13 2015 THEOTY Te¥ Polxp2 Polzp2 Decompxpl Decompzpl Decompxzpl Decompxp2 Decompzp2
drwxrwxr-x. 3 cjb cjb 4696 Jul 6 15:05 twolayer2dti Decompxszi ' _ _ . . _
drwxrwxr-X. 2 cjb cjb 4096 Aug 25 2016 twolayer3dtti h;res= Elast_lcx Elast:u_:z ElasticSepP ElasticSepSV ElasticPx
drwxrwxr-x. 2 cjb cjb 4096 Apr 14 2015 twolayer3dvti ElasticPz ElasticSVx ElasticSVz')




(1) SConstruct

Some rules:
If (paper name is “paper.tex” )
from rsf.tex import *
o Default is SEP report, change by Iclass
End(use='listings’)

else (“texname.tex”)

from rsf.tex import *

Paper(‘texname’,Iclass="geophysics', options="manuscript',use='listings’)

End() Change to Geophysics peer-review mode
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Commonly-used paper class

Paper(‘texname',Iclass='geophysics', options="manuscript',use='listings')

1) SEP report no need Iclass and options
2) Geophysics Iclass="geophysics', options='manuscript
3) Geophysical Prospecting Iclass="geophysics', options="manuscript,adpaper’
4) SEG abstract Iclass="segabs'
5) EAGE abstract Iclass='"name’, options="11pt'
Need edit name.cls See template “texmf/tex/latex/cwp/adam2009.cls”

Revised mode: options="manuscript,revised'




(2) texname.tex (for Geophysics paper)
\title{paper title}

\address{\footnotemark[1] address1 \footnotemark[2] address?2
\footnotemark[3] address3}

\author{Name1\footnotemark[1], NameZ2\footnotemark[2], and
Name3\footnotemark[3]}

\footer{ GEO-2015-XXXX}

\lefthead{Surname1 etc.}

\righthead{short title}

\maketitle

\begin{abstract}
Write paper abstract here ...
\end{abstract}



(2) texname.tex (for Geophysics paper)

\section{section name, e.g., Introduction}
The paper starts from old idea \cite[[{refname1}. \cite{refname2} also
improve it. ...

\section{section name, e.g., Theory}
\subsection{subsection name}

The theory is shown as follows ...
\begin{equation}
\label{eq:eq1}
\mathbf{C} = \frac {\mathbf{A}}{b} \;,
\end{equation}

Refer to equation~\ref{eq:eq1}.



(2) texname.tex (for Geophysics paper)

\section{section name, e.g., Synthetic examples}
The paper has several synthetic tests...

\inputdir{example#1 folder name}
\multiplot{2}{fig1,fig2Kwidth=0.5\textwidth}{figure1 name

(a)
and figure2 name (b).}

One can also refer to different figures, e.g.,
Figure~\ref{fig:fig1,fig2}a ...

\section{section name, e.g., Field data tests}
The method is also used to deal with field data
(Figure~\ref{fig:fig3}).

\inputdir{example#2 folder name}
\plot{figd{width=0.75\textwidth}{figure3 name.}



(2) texname.tex (for Geophysics paper)

\section{Conclusion}
Write conclusion here...

\section{Acknowledgments}
Should thank anyone for useful help...

\appendix
\section{Appendix: name}
Write the content of appendix here...

\bibliographystyle{seg}
\bibliography{SEG,bibname}



Annotated paper

Make revision available:

Use \new{new contents} and \old{old contents} to indicate “revised
contents” and “replaced contents” corresponding to SConstruct[1]
“‘options="revised"”

Tricks:

Equations, citation commands, etc don't work inside \old.

1) Enclose citations in \mbox:
Instead of \old{wrong citation \cite{wrong}}, use \old{wrong
citation \mbox{\cite{wrong}}}.

47



Annotated paper

2) Enclose equations in \parbox or minipage

\old{wrong equation \\
\begin{minipage}{\textwidth}
\begin{equation}

2*2=5

\end{equation} \O|d{YVI’
\end{minipage}} \begin{eq

or 2*2=5

\old{wrong equation \\ \end
\parbox{\textwidth}{

\begin{equation}

2*2=5

\end{equation}

i}




(3) bibname.bib

@Article{Abma05,
author = {R[] Abma and N[] Kabir},
title = {Comparisons of interpolation methods},
journal = {The Leading Edge},
year = 2005,
volume = 24,
pages = {984-989}
}
@Article{Naghizadeh09,
author = {M[ostafa] Naghizadeh and M[auricio] D[] Sacchi},
title = {f-x adaptive seismic-trace interpolation},
journal = {Geophysics},
year = 2009,
volume = 74,
pages = {V9-V16}
}
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(3) bibname.bib

@book{Claerbout92,
author = {J[on] F[] Claerbout},
publisher = {Blackwell Scientific Publications},

title = {{Earth Soundings Analysis: Processing Versus Inversion}},
year = {1992}
}
@inproceedings{Curry04,
author = {WIilliam] Curry},
title = {Interpolation with multi-shifted-scale prediction-error filters},
booktitle = {74th Annual International Meeting},
year = {2004},
publisher = {SEG, Expanded Abstracts},
pages = {2005-2008}
}

Check “texmf/bibtex/bib/seg/SEG.bib” before you start to type the references.
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Some tips

1) Label parameter:
http://www.reproducibility.org/rsflog/index.php?/archives/159-How-do-I-change-
fonts-in-vplot-graphics.html

http://www.reproducibility.org/rsflog/index.php?/archives/177-A-journal-requires-a-

particular-font-e.qg.-Arial-or-Helvetica-in-figure-labels.-How-do-l-achieve-that.html

2) Figure color:
http://www.reproducibility.org/rsflog/index.php?/archives/14-Color-schemes.html

http://www.reproducibility.org/rsflog/index.php?/archives/388-Light-Bartlein-color-
palette.html

http://www.reproducibility.org/rsflog/index.php?/archives/330-Color-palettes.html

http://www.reproducibility.org/rsflog/index.php?/archives/355-Cube-helix-color-
palette.html
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Some tips

3) Insert hand drawing:
(a) XFig
Adobe lllustrator -> EPS/PDF file
(b) MS-PowerPoint -> {
Adobe Acrobat Professional -> EPS/PDF file

4) Control figure color and resolution:

Paper(‘name’,Iclass='geophysics', options="manuscript’,
use=listings',hires="fig1 fig2 fig3',color="fig4 fig5 fig6")

5) Insert only grey figures in LaTeX (SConstruct [1]):
from rsf.tex import *
import 0s
os.environ PSTEXPENOPTS'] = 'color=n'

End(use="amsmath,hyperref',options="manuscript)
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To be continued ...

Standing on the shoulders of giants

Modify/add your own data tests, generate your
OWnN papers ...

Following existed papers is the best way to learn.
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Package overview
Tutaorial
Hands-on tour
Reproducible
documents

User Documentation
List of programs

_.&35_5 English Create account Log

Page [Discussion Read “iew source View history !EEEFCH ¢

Reproducible Documents

Contents [hide]

1 Basic Earth Imaging
2 Center for Wave Phenomena .
3 China University of Petroleum
4 Hansung University

& Image Estimation by Example
6 Madagascar Datasets

T ICP-Ecopetrol

g Jilin University

9 Madagascar Documentation

10 Politecnico di Milano

Common programs  Madagascar Documentation®

Popular programs
The RSF file format

Reproducibility with
sSCons .

Developer
documentation

Adding programs

Contributing
programs .

APl demo: clipping S
data

Madagascar tutorial: Field data processing & by Maurice the Aye-Aye

« Seismic Imaging Tutorial: "exploding reflector” modeling/migration & by Paul Sava

A brief introduction to Madagascar & by Jeff Godwin

Madagascar Programming Reference Manual & by Mohammad Akbar Zuberi, Tariq Alkhalifah, and Christos Saragoitis
Madagascar tutorial & by Maurice the Aye-Aye
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Madagascar Documentation®

s Madagascar tuiorial: Field data processing & by Maurice the Aye-Aye

» Seismic Imaging Tutorial: "exploding reflector” modeling/migration & by Paul Sava

= A brief introduction to Madagascar & by Jeff Godwin

» Madagascar Programming Reference Manual & by Mohammad Akbar Zuberi, Tariqg Alkhalitah, and Christos Saragoilis
s Madagascar tutorial &@ by Maurice the Aye-Aye

o Guide to Madagascar programs i@ by Sergey Fomel

= Revisiting SEP tour with RSF and SCons & by Sergey Fomel

s Guide 1o RSF API& by Sergey Fomel

« Guide to programming using RSF & by Paul Sava

« Reproducible computational experiments using SCons & by Sergey Fomel and Gilles Hennenfent

Texas Consortium for Computational Seismology#

Diffraction imaging and time-migration velocity analysis using oriented velocity continuation & by Luke Decker, Dmitril Merzlikin, and Sergey Fomel, Geophysics, 82, U25-U35, (2017)
Analytical path-summation imaging of seismic diffractions & by Dmitrii Merzlikin and Sergey Fomel, Geophysics, 82, 351-359, (2017)
3D generalized nonhyperboloidal moveout approximation & by Yanadet Sripanich, Sergey Fomel, Alexey Stovas, and Qi Hao, Geophysics, 82, C49-C59, (2017)

Elastic wave-vector decomposition in heterogeneous anisotropic media & by Yanadet Sripanich, Sergey Fomel, Junzhe Sun, and Jiubing Cheng, Geophysical Prospecting. doi 10.1111/1365-2478.12482, (2016)

Theory of interval traveltime parameter estimation in layered anisotropic media & by Yanadet Sripanich and Sergey Fomel, Geophysics. 81, C253-C263, (2016)
Lowrank one-step wave extrapolation for reverse-time migration & by Junzhe Sun, Sergey Fomel, and Lexing Ying, Geophysics, 81, 539-554, (2016)

Double sparsity dictionary for seismic noise attenuation & by Yangkang Chen, Jianwei Ma, and Sergey Fomel. Geophysics, 81, V17-V30. (2016)

Seismic data interpolation using nonlinear shaping regularization & by Yangkang Chen, Lele Zhang, and Le-wei Mo, Journal of Seismic Exploration, 24, 327-342, (2015)

Ground-roll noise attenuation using a simple and effective approach based on local band limited orthogonalization & by Yangkang Chen, Shebao Jiao, Jianwei Ma, Hanming Chen, Yatong Zhou, and Shuwei Gan, IEEE Geoscience and
12, 2316-2320, (2015)

Random noise attenuation by a selective hybrid approach using f-x empirical mode decomposition & by Yangkang Chen, Shuwei Gan, Tingting Liu, Jiang Yuan, Yizhuo Zhang, and Zhaayu Jin, Journal of Geophysics and Engineering

Deblending using a space-varying median filter & by Yangkang Chen, Exploration Geophysics, doi 10.1071/EG14051

On anelliptic approximations for gP velocities in TI and orthorhombic mediad by Yanadet Sripanich and Sergey Fomel, Geophysics, 80, C89-C105, (2015)
lterative deblending with multiple constraints based on shaping regularization & by Yangkang Chen, IEEE Geoscience and Remote Sensing Letters, doi 10.1109/LGRS.2015.2463815

Velocity analysis using similarity-weighted semblance & by Yangkang Chen, Tingting Liu, and Xiaohong Chen, Geophysics. 80, AT5-A82, (2015)

Structure-constrained relative acoustic impedance using stratigraphic coordinates & by Parvaneh Karimi, Geophysics, 80, A63-A67, (2015)
A fast algorithm for 3D azimuthally anisotropic velocity scan & by Jingwel Hu, Sergey Fomel, and Lexing Ying, Geophysical Prospecting, 63, 368-377, (2015)

Stratigraphic coordinates. a coordinate system tailored to seismic interpretation & by Parvaneh Karimi and Sergey Fomel, Geophysical Prospecting. v. 63, 1246-1255, (2015)

Carbonate reservoir characterization using seismic diffraction imaging & by Luke Decker, Xavier Janson, and Sergey Fomel, Interpretation, 3, SF21-3F30, (2015)
Random noise attenuation using local signal-and-noise orthogonalization & by Yangkang Chen and Sergey Fomel, Geophysics, 80, WD1-WD9, (2015)

Time-frequency analysis of seismic data using synchrosqueezing wavelet transform & by Yangkang Chen, Tingting Liu, Xiaohong Chen, Jingye Li, and Erying Wang, Journal of Seismic Exploration, 23, 303-312, (2014)

Deblending using normal moveout and median filtering in common-midpoint gathers & by Yangkang Chen, Jiang Yuan, Zhaoyu Jin, Keling Chen, and Lele Zhang, Journal of Geophysics and Engineering. 11, 045012, (2014)
A robust approach to time-to-depth conversion and interval velocity estimation from time migration in the presence of lateral velocity variations & by Siwer Li and Sergey Fomel, Geophysical Prospecting, 63, 315-337, (2015)

lterative deblending of simultaneous-source seismic data using seislet-domain shaping regularization & by Yangkang Chen, Sergey Fomel, and Jingwei Hu, Geophysics, 79, V179-V189, (2014)

Lowrank seismic wave extrapolation on a staggered grid & by Gang Fang, Sergey Fomel, Qizhen Du, and Jingwel Hu, Geophysics, 79, T157-T168, (2014)
Random noise attenuation by f-x empirical mode decomposition predictive filtering & by Yangkang Chen and Jitao Ma, Geophysics, 79, V81-V91, (2014)

Selecting an optimal aperture in Kirchhoff migration using dip-angle images &@ by Alexander Klokov and Sergey Fomel, Geophysics, 78, 5243-5254, (2013)

Local skewness attribute as a seismic phase detector & by Sergey Fomel and Mirko van der Baan, Interpretation, 2. SA49-SAS56, (2014)

Structural uncertainty of time-migrated seismic Images & by Sergey Fomel and Evgeny Landa, Journal of Applied Geophysics, 101, 27-30, (2014)



Useful examples in “RSFSRC/book”

[cjb@dell225 RSFSRC]$ 1s

admin pens
api COPYING.txt plot

RS XL env.csh README. txt
book env.sh scons
build framework SConstruct
CITATION. txt include su
config.log INSTALL.txt system
config.py lib TODO. txt
config.pyc Makefile trip
config.py.download.version Makefile.in wuser
config.py.from.99.225.mada NEWS.txt VERSION. txt

[cjb@dell225 book]$ 1s

bei data geo391 icp Recipes slim trip
chen gallery geostats jlu rsf swag tutorial
cup gee gpgn658 milano SConstruct tccs uwa

cwp geo384w hansung osu sep tongji xjtu




Useful examples in “RSFSRC/book”

[cjb@dell225 book]$ 1s

bei data geo391 icp Recipes slim _trip
chen gallery geostats jlu rsf swag tutorial
cup gee gpgn658 milano SConstruct tccs uwa

cwp geo384w hansung osu sep tongji xjtu

/home/cjb/RSFSRC/book/tutorial/authors

[cjb@del1225 authors]$ 1s

cwp geophys paper.log
data handout paper.ltx
demobib.bib 1intro.tex paper.out
eage paper.aux paper.pdf

paper.tex slides
README thesis
SConstruct

seg
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An Example In
RSFSRC/book/Gutorial/authors

/home/cjb/RSFSRC/book/tutorial/authors

[cjb@del 1225 authors]$ Ls

cwp geophys] paper.log paper.tex slides
data handout paper.ltx README thesis
demobib.bib 1intro.tex paper.out SConstruct

eage paper.aux paper.pdf seg




Starting from scratch is a bad ideal!

1) mkdir project_name
(e.g., mkdir mytest)
2) cd mytest
3) cp tex, bib, and Sconstruct[1] ./
(e.g., cp ~/RSFSRC/book/tutorial/authors/geophys/*.tex ./)
(e.g., cp ~/RSFSRC/book/tutorial/authors/*.bib ./)
(e.g., cp ~/RSFSRC/book/tutorial/authors/geophys/Sconstruct ./)

4) Try to produce the paper using “scons’

SConstruct <==> scons

Makefile <==> make




Sconstruct

lrom rsf.tex import *

# These arguments build the actual Geophysics paper.
Paper('geophys',

lclass="geophysics',

options='twocolumn,twoside',

use="'times,natbib,amsmath,graphicx,color,amssymb,
amsbsy, lineno,ulem, setspace')

# These arguments build the manuscript to send for review.
#Paper('geophys’',

o lclass="geophysics',

# options='manuscript’,

Ht use='times,natbib,amsmath,graphicx,color,amssymb,
amsbsy, lineno,ulem,se#tspace,rotating’,

Ht include=r'""

H# \linenumbers*[1]

# )

End(use='color'")




[cjb@dell225 geophys]$ scons

scons: Reading SConscript files ...

Xlib: extension "RANDR" missing on display "localhost:11.0".
scons: done reading SConscript files.

scons: warning: Support for pre-2.7.0 Python version (2.6.6) 1s def
recated.

If this will cause hardship, contact scons-dev@scons.org
File "/home/cjb/RSF/bin/scons”, line 199, in <module>
scons: Building targets ...
dummy ( ["dummy.tex"], [])
latify(["geophys.ltx"], ["geophys.tex"])
scons: *** [geophys.aux] Implicit dependency data/Fig/noise.pdf' r
ot found, needed by target "geophys.pdf'.
scons: building terminated because of errors.

SCOoNS -C




1) mkdir project_name
(e.g., mkdir mytest)
2) cd mytest
3) cp tex, bib, and Sconstruct[1] ./
(e.g., cp ~/RSFSRC/book/tutorial/authors/geophys/*.tex ./)
(e.g., cp ~/RSFSRC/book/tutorial/authors/*.bib ./)
(e.g., cp ~/RSFSRC/book/tutorial/authors/geophys/Sconstruct ./)
4) mkdir example_name
(e.g., mkdir example1)
5) cd example
6) cp existed_example ./
(e.g., cp ~/RSFSRC/book/tutorial/authors/data/* ./)

/home/cjb/RSFSRC/book/tutorial/authors/geophys/example
[cjb@dell225 example]$ ls -1

total 4
-rw-rw-r--. 1 cjb cjb 417 Jul 7 17:19 SConstruct




7) Run the program or example using "scons”

scons

or

scons —C
scons lock

/home/cjb/RSFSRC/book/tutorial/authors/geophys/example
[cjb@del 1225 example]$ ls -1

total 28
drwxrwxr-x. 2 cjb cjb 4096 Jul 7 17:19(Fig
-rw-rw-r--. 1 c¢jb c¢jb 923 Jul 7 17:19 fourier-imag.rsf
-rw-rw-r--. 1 c¢jb c¢jb 923 Jul 7 17:19 fourier-real.rsf
-rw-rw-r--. 1 c¢jb c¢jb 755 Jul 7 17:19 fourier.rsf
-rw-rw-r--. 1 cjb ¢cjb 491 Jul 7 17:19 noise.rsf
-rw-rw-r--. 1 c¢jb cjb 417 Jul 7 17:19 SConstruct
-rW-Ti-r=-=-x 1 €]Jb €Jb 1186 Jul 7 1/7:19 spectra.rsf
[cjb@dell225 example]$ ls -1 Fig/
lS _l Flg t?“:fa}“wgr 1 cjb cjb 1570 Jul 7 17:25 noise.vpl 66

-rw-rw-r--. 1 cjb cjb 1150 Jul 7 17:25 spectra.vpl



8) Produce a paper using "scons’

vim geophys.tex

%\inputdir{data}
\inputdir{example}

Change the folder name

\begin{figure}

% \includegraphics[width=0.45\textwidth]{data/Fig/noise}
\includegraphics[width=0.45\textwidth|{example/Fig/noise}
\caption{The signal.}

\label{Fig:noise}

\end{figure}
/home/cjb/RSFSRC/book/tutorial/authors/geophys
[cjb@dell225 geophys]$ 1ls -1
total 136

SCONS -rw-rw-r--. 1 cjb cjb 260 Jul 7 17:36 dummy.tex

drwxrwxr-x. 3 cjb cjb 4096 Jul 7 17:25 example
-rw-rw-r--. 1 cjb cjb 4113 Jul 7 17:36 example.html
-rw-rw-r--. 1 cjb cjb 1463 Jul 7 17:36 geophys.aux
-rw-rw-r--. 1 cjb cjb 61 Jul 7 17:36 geophys.bbl
-rw-rw-r--. 1 ¢cjb c¢cjb 1255 Jul 7 17:36 geophys.blg
-rw-rw-r--. 1 cjb cjb 15210 Jul 7 17:36 geophys.log
-rw-rw-r--. 1 cjb cjb 6260 Jul 7 17:36 geophys.ltx
-rw-rw-r--. 1 ¢cjb cjb 72812 Jul 7 17:36 geophys.pdf
-rw-rw-r--. 1 cjb cjb 5907 Jul 7 17:30 geophys.tex
-rw-rw-r--. 1 cjb cjb 539 Apr 13 2015 SConstruct




9) Display the paper using "scons”

gv geophys.pdf
or

evince geophys.pdf

Why no reference?

INTRODUCTRHIN

Larem ipsam dalar st amed, omsedesir adipizcng elic Danec laoos ama, pora mec facilist eget, nliricks non pums. Donec dal
ka, vestbhukim ut ntram in, fringilk <t amet dui Sed cursis, none ac congue variog, ante ms commodo velr, o ancor larem
magna nec neque. Viamas et temper angae. Sed wolpomte congoe nulla, non feugiat daolor anctor 2. Etiam lecss diam, fringila &
adipizcing non, hhnd® =& amea nime Donec tinddum, erat id molestie tincidum, 1iero ligol facilisi tedlos, ac corsus justo nolk
sed magna. Aonean arcnmi, fermemtum en masts o, scdersgoe 58 amet sam. Cras vitae dictam fels. Lot ante fermentum mesas
posuere consecietur af sed ligula Maecenas eget ante o kwem dignisim pretiom. Cuarabisor qomm sem, malesoach a ponts quis,
rhances o doi. Ui maksmds sapien inlecas kibors molestie. Sed non el Gncidont ligub oongoe convalls o asctor dalor

THECRY

Marhi poréigor, somor en polvina luctos, nisl mi pheerat =em, & ool bos ipsum at oma. Vivamos adipiscing semper sem
placess valmipat. Prain loctos mattis polvimar Vinamas anctor doi vel odio vestibol um in comv allis laoes vehionl. Vivamos nec lea
likera, Mam e neqgue in mosss esere congae nec i necpe. Nollam et meor dolor, 2 scelerizgue diam. Sed palvinar nedque vite
krem cursas eget laoreet lacws wmpus. Phasellus dagibas, mi pomisor dignisim thonons, masris misi egestas dui, sed laoneet risus
dakor quis dalor. Vivamns et elit sapien, non volponte mesuis. Vivamaos rsws lorem, tnigqoe nec Estiqoe ac, ixzuliz elementum
heus. Sed i hibero portitor diammallis jacolis. Vestibolum eget niki non ande fring il b notmom. Mam nibh nisi, comalli at gncidam
a, elemenmm vitae emim Quisgue sitamet tincidon: dalon

DEMONSTRATION
Here's a short dema af how to wse some comman feasures inside of ghe provided B iENchsses
Expuations:
o Hu a O
P — =
' &

Here is how we we equations: 1. Hese is how we canmale aations (7775 Or we can cite infne as in 7.

We canalso make figures iwing o Madagascar ploss. There as: rvoways o do s, 1 - osing boilt-in macros and 2 - ixing the
defaul LT macnos.

The fime way:

Fgare 1: A pla of owr signal.

O we could nse inclodegmphics ax wsoal:

To reference figures we nse Figure 3o or we can e, Figores 3a- 3h. Note, the esample hene has had mmbering hecasmse we plm
ghe same figore mukiplk tmes which confises FIEN. Mo nomnal paper would plot the same figure multiple dmes, and numbering
wonkl be mmmect

We can aka use amy other BIEXoommands as msoal You jost have to inchide the comeol packages in your SComsmoct.

RESULTS
Bed vite efit neque. Pellentexcue hahitent morky st que senectus ef ness ef makswmds fames ac mpk egestas. Phosel s thoneas .,
angue inegests cgests, elil necpe empor diam, eget volpoite mki odio s# amet naoe. Vesabulom ante psam primis in fandbuos



Assignment

10) Complete the reference using
cp ~/RSFSRC/book/tutorial/authors/*.bib ./
SCONS —C

11) Produce the paper again

12) Extend or change the example, change to “seg” for SEG abstract



Thanks for you attention



