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Motivations

_ \\/—J J Madagascar software architecture

k.

MADAGASCAR

Publish

Level Il
- - (LaTex, Python
scons lock
Level Il Workflow setup
(Extended Python)
[Fetch, Flow, Plot, Result]
scons flip

Level | Command-line modules

(C, C++, Fortran-77, Fortran-90, Matlab, Python

Fomel, S, Sava, P, Vlad, |, Liu, Y, and Bashkardin, V 2013. Madagascar: open-source software
project for multidimensional data analysis and reproducible computational experiments. Journal of
Open Research Software 1(1): e8, DOI: http://dx.doi.org/10.5334/jors.ag
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Motivations

N\ Madagascar software architecture SCientifiC
Hil;:.gmcﬂt cb\e Communlcatlon
(o8&

L LI Publish _
e Presentation
scons lock
Level I AP[?_',!S,‘LB.QSE..?'TCI‘

[Fetch, Flow, Plot, Result]

scons flip

Level | (c Idea: Fundamental Research

g YT T 0 WIRIQIITTI 7y 1T WILIQIITVW, IVICGLIQMN, r,lllon

Fomel, S, Sava, P, Vlad, |, Liu, Y, and Bashkardin, V 2013. Madagascar: open-source software
project for multidimensional data analysis and reproducible computational experiments. Journal of
Open Research Software 1(1): e8, DOI: http://dx.doi.org/10.5334/jors.ag
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Motivations

e MS-word--> ETEX

Reasons:

Madagascar and suitable for reproducible research.

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

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, supported by

 “All technical papers should be "reproducible" in the sense that
someone of reasonable skill ought to be able to read the paper and then
reproduce the results.” — Joe Dellinger

* Remember, LaTeX is not perfect, either MS-word or LaTeX is just a tool,
choose any of them you need.

Open-source Geophysics School in Changchun 2025 5




@ Andrej Karpathy &

There's a new kind of coding | call "vibe coding", where you fully give in to
the vibes, embrace exponentials, and forget that the code even exists.
It's possible because the LLMs (e.g. Cursor Composer w Sonnet) are
getting too good. Also | just talk to Composer with SuperWhisper so |
barely even touch the keyboard. | ask for the dumbest things like

"decrease the padding on the sidebar by half" because I'm too lazy to
find it. | "Accept All" always, | don't read the diffs anymore. When | get
error messages | just copy paste them in with no comment, usually that
fixes it. The code grows beyond my usual comprehension, I'd have to
really read through it for a while. Sometimes the LLMs can't fix a bug so |
just work around it or ask for random changes until it goes away. It's not
too bad for throwaway weekend projects, but still quite amusing. I'm
building a project or webapp, but it's not really coding - | just see stuff,
say stuff, run stuff, and copy paste stuff, and it mostly works.

4.5M

— Fully or largely give in to the vibes.
— Embrace exponentials.
— Forget that the code even exists.

Open-source Geophysics School in Changchun 2025 6




SEGTeX : When LaTeX meets Madagascar

FrilF i ER e

MADAGASCAR

download
Installation
GitHub repository
SEGTex

Introduction
Fackage overview
Tutorial
Hands-on tour
Reproducible
documents

User Documentation
List of programs
Common pragrams
The RSF file format
Reproducibility with
SCons

Developer
documentation

Adding programs
Contributing programs

APl demo: clipping
data

APl demo: explicit
finite differences
Community
User mailing list
Developer mailing list
GitHub organization
SourceForge project
Conferences
Linkedln group
Development blag

wiw. shav. srziwiliMain Paze

http://www.ahay.org/wiki/SEGTeX

Page Discussion

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 &

o latexZhtml & cu

Contents [hid:
1 Downloading
2 Installation

2.1 Prerequisit
3 SEG expanded at
4 Documentation
5 Tips and tricks
6 Communication
7 Reproducible pap
8 LaTex references

9 Mews

Downloadin:
Access SEGTeX th

Alternatively, acces
git clone ht
or using Subversiol

svn co https

Read ‘Viewsource View history |Search

5EG DIGITAL LIERARY

%‘3’%
:'%,‘-J\ =- Ll ’/ﬁ“

FOUNDATION +H WIKI

SEG Membership Events

LaTeX package for paper submission to
GEOPHYSICS

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. The SEG has
developed several macros designed specifically for GEOPHYSICS and the SEG Annual Meeting Expanded
Abstracts.

Authors who use the LaTeX typesetting program to prepare their manuscripts can use the SEG macros
[called SEGTex) to format the text, egquations, references, and appendices so that they conform to
GECPHYSICS guidelines for submission. If using BibTeX to create references, authors must run BibTex
befare submitting the tex file and read in or paste the resulting contents of the generated _bbl file within
the bibliography section of the tex file. All LaTeX submissions rmust include only one .tex file and a POF
of that file. You may send guestions concerning LaTeX files to the SEGTex mailing list.

To submit papers to GEOPHYSICS, follow the procedures described in the SEG Instructions to Authors”
{in the January-February issue of GEOPHYSICE and on this Web site at the link abowe). The manuscript
will undergo the standard review process. Once all revisions and changes to the manuscript are made
and the manuscript is accepted, LaTex files will be corverted to Microsoft Word documents for
production.

Society of Exploration Geophysicists
The international society of applied geophysics

Resources Education

Create account Login

Q

Sign In

Welcome!

Search...

(& Print

Groups & Communities

sE

Layering the St:ien!:e

of Applied Geophysics

T
Advertise with SEG

———

¥
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SEGTeX : When LaTeX meets Madagascar

An exsmple 5K eupanded sheiract

An example Geophysics article,

with a two-line tithe

“l Gemphysics exmmpie

ABSTRACT

ABSTRACT Thin in an exasple of uisg eage.ch for writing EAGE cxpanded abst

INTRODUCTION

THEORY
An example Geaphysics article,
with & two-line tithe

Equations Jo Dl and Sexgry Foss

ADSTIACT

PysD Py 8 L An example Geophysics report,
PTRODUCTION o "I:m" with a two-line tithe
Template for SEG abstract s e ot v ekt .
Template for writing SEG abstract. et itee e ' I ) g [ o
Sergey Fomel g - 1 | | | widnie INTRODUCTION
Template for GEOPHYSICS ol B T o ST
GEOPHYSICS, published by the Society of Momich = = s oy ) . s e . THEORY
Geophysicists since 1936, is an archival jo . o
>argey Fosmel An example EAGE expanc S bty
abstract T —
SEGTeX is a LaTeX package for geophys X
publications. This template consists of: AR example 2-column Ge -
article i
This is an example of using geophysic: Mg

two-column Geophysics papers.

An example Geophysics report

This is an example of using geopreport.cls for writing
Geophysics reports.

SEGTeX

urce Geophysics School i ngchun 2025
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Prerequisites

1) Download and install Madagascar

wapacascan  Installation

scar has been installed and is periodically tested on different platforma

x distrib
» MacO5 X

« Windaws under the Cygwin 2 enviranment

a, RedHat, Ubunty, en

dinstall procedure

Precompiled binary packages (|

See the Ma ar

SCAT 00w e for the availability of binary packages.
Installation from source |ww

Platform-specific instructions (=)
p or Windows users
fease cansult the latian guide ko i
Prerequisites ||
C compil y ANSE-compliant compiler s L romes pre-installed chines, M 8 R
2 i 1 b an od in Madagascar

es and project management scripts. Python comes pre-installed on some platforms. Madagascar supports Pythan 3

Bui s requires several preparatory steps.
LEL General instructions (wm)

1. Configuration: Open o terminal window, change to the top Madagascar source directory, and run

conf{gure

directary/where you want/sadagascar/ine

You can examing the ¢

rates. Additional eptions are available. You can obtain a Rull list of customizable variables

he basic package, run

ou/want/madagascar/ installed

https://ahay.org/wiki/Installation

ource Geophysics School in Changchun 2025




Prerequisites

2) Download and install LaTeX Package (TeXLive)

a. Manual download:
https://tug.org/texlive/

b. Package manager (Ubuntu 22.04)

sudo apt update

sudo apt install texlive-full install texlive is OK, if you know
t, exactly which packages you’ll need

Package Installed Size Main Dependencies
texlive-latex-base, texlive-latex-

texlive ~350 Mb recommended, texlive-fonts-
recommended

texlive-full (recommended) | ~5.3 Gb Entire TeXLive distribution

Open-source Geophysics School in Changchun 2025 11




=

L

Prerequisites s

3) Download and configure SEGTeX
(1) Download from: http://www.ahay.org/wiki/SEGTeX

AT

). M it At @@ EREE | 0T iy Q

uamgncn SEGTeX

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

» LaTeXZe class file
= BibTeX style files seg b

s (F papers, SEG expanded abstracts, etc

e bibliography of geophysical publications SEG.bib ¢

+ BibTeX cumu

tml & customizations

SOCIETY OF EXPLORATION
—— GEOPHYSICISTS ——

tall SEGTEX on Mac

Downloading s
Access SEGTeX through its SourceForge project & by downloading the latest stable release s,

Alternatively, access the curre

rking version by using Git .* and running

git clone hitps://githob. con/SEGTel/ texaf

You can also browse the GitHub repositoryc

Installation e

If your LaTeX installation is missing/incomplete, try installing TeX Live® first,

Ta install, put the contents of the texa folder where LaTeX can find it. Most systems recognize SHOME texnf as ane of the default places. On MacOS X, it can be SE0ME/ Library texef. You may need to run texhash to tell LaTeX about the new files. For more help on texaf, see “Private

(2) Add environment variable TEXMFHOME:
echo "export TEXMFHOME=$HOME/texmf" >> ~/.bashrc

Open-source Geophysics School in Changchun 2025 12




Prerequisites

4) Choose your favorite text editor

VSCode, Cursor, Sublime Text, Emacs, Gedit, Vim, ...

CHAT  COMPOSER

Sublime Text

FOLDERS

| } Contributing to Svelte

emacs@blueberry

File Edit Options Buffers Tools Emacs-Lisp Help

B B X ‘ B Q
(defsubst hash-table-empty-p (hash-table)
"Check whether HASH-TABLE is empty (has O elements).”
(zerop (hash-table-count hash-table)))

(defsubst hash-table-keys (hash-table)
wWhat is Svelte? "Return a list of keys in HASH-TABLE."
(let ((keys '()))
(maphash (lambda (k _v) (push k keys)) hash-table)
keys))

(defsubst hash-table-values (hash-table)
"Return a list of values in HASH-TABLE."
(let ((values '()))
-i--- subr-x.el.gz 36% L148 (Emacs-Lisp) |
PEEatiext: Distrib, Up: (dir
(emacs)Top |

The Emacs Editor

} Emacs is the extensible, customizable, self-documenting real-time
display editor. This manual describes how to edit with Emacs and some
of the ways to customize it; it corresponds to GNU Emacs version
B6.0.50.

If you are reading this in Emacs, type ‘h’ to read a basic
introduction to the Info documentation system.

U:%%- *info* (emacs) Top Top L9 (Info Narrow)
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0 Plotting with M8R
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Plotting with M8R

Plotting with Madagascar

= Plotting tools: rsf < vpl

a sfgraph a sfwiggle
a sfgraph3 a sfgrey
a sfcontour a sfgrey3
a sfcontour3 o sfgrey4
= Pens: vpl = jpg/pngl/tif/gif...
= APREl Convert/Show/Filter figures
a2 pspen
o xtpen
I

Open-source Geophysics School in Changchun 2025 15




¢._:j-

stgraph o -

5

>

sfmath n1=41 01=-4 d1=.2 output=".5*x1-sin(x1)" > vy.rsf

< y.rsf sfgraph title="0.5x-sin(x)" min1=-4 max1=4 | xtpen

< y.rsf sfgraph title="0.5x-sin(x)" symbol=0 symbolsz=12 grid=y min1=-4 max1=4 | xtpen

O xtpen =IEx] O xtpen =13
~ [Prov ;|Restart ] ' | [Stretchy] [Forvards IE”delau 0,05 | - (o [#r | [Quit] [Restart][fun] {55 | [Stretohy | [Foruards ][—o ] [selay 0.55 ]
0.5x—sin(x) 0.5x—sin(x)
O
@]
o o O
@]
q
— — O
@]
O
00 O
Q Ooahoa®
Q
— - @)
i O
@]
o C\|2 o)
] 0]
@]
—4 -3 -2 -1 0 1 2 3 4 —4 -3 -2 =il 0 1 2 3 4

export SFPENOPTS='bgcolor=w’
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stwiggle

sfsigmoid n1=200 n2=200 d1=.004 d2=.008 \
| sfsmooth rect1=3 diffi=1 | sfsmooth rect1=3\
| sfput label2=Distance > model.rsf

< model.rsf sfwiggle yreverse=y transp=y poly=y title="Sigmoid Model" | xtpen

=1/ES

+
| =

e )
! k

Mihsea]

{
4 0.6
Distance {km)

3
Er—id
=
Eo=
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sfgrey

sfsigmoid n1=200 n2=200 d1=.004 d2=.008 \
| sfsmooth rect1=3 diff1=1 | sfsmooth rect1=3 \
| sfput label2=Distance > model.rsf

< model.rsf sfgrey title="Sigmoid Model" | xtpen

O xtpen DEE
] v ) Retare) ) | i) Frvares [0 ) [t 0.5 |

Distance (km)
0 0.2 0.4 0.6 0.8 1 1.2 1.4

0

Time (s)
0.7 06 05 04 0.3 02 0.1
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sforey3

< model.rsf sfltft niter=10 rect=5 | sfcabs > Itft.rsf

< ltft.rsf sfbyte bar=bar.rsf allpos=y clip=2e-4 \

| sfgrey3 title="Time-frequency spectra" bar=Dbar.rsf scalebar=y \
color=j frame1=100 frame2=25 frame3=100 flat=n | xtpen

|| Xtpen [==1E3
(i v (it ] [Restart | [Run | {9 [Stretehy | [Foruards ][ 0 |[delay 0,05 |
Time—Ifrequency spectra
31.25
o2
o
)
<
o
—
o
[}
<
o
<
50 100 ©
Frequency (Hz)
flat=n

Open-source Geophysics School in Changchun 2025

[} xXtpen =13
o) ) ) 5 | e [Forvras [0 (oot v ]
Time—Frequency Spectra
31.25
[le}
=
E >
g &
= 4 =)
@ =
=
g w0
Ks)
=
< —
o
<
o <
Ot =
o
E j
E oo
o
&)
50 100 © 0.5 1.5
Frequency (Hz) Distance {km)
] —
Default: flat=y
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Command line versus SCons

sfsigmoid nl1=200 n2=200 d1=.004 d2=.008 \
| sfsmooth rectl=3 diffl=1 | sfsmooth rect1=3 \
| sfput label2=Distance > model.rsf
< model.rsf sfltft niter=10 rect=5 | sfcabs > ltft.rsf
< 1ltft.rsf sfbyte bar=bar.rsf allpos=y clip=2e-4 \
| sfgrey3 title="Time-frequency spectra" bar=bar.rsf scalebar

color=j framel=100 frame2=25 frame3=100 flat=n | sfpen
from rsf.proj import *

Flow( 'model’ ,None,

Frequency (Hz)

sigmoid n1=200 n2=200 d1=.004 d2=.008 | smooth rectl=3 diffi=1 |

smooth rectl=3 | put label2=Distance
l|l)

Flow('ltft', 'model', 'ltft niter=10 rect=5 | cabs')

Result('1ltft', " '1tft’,
byte bar=bar.rsf allpos=y clip=2e-4 |
grey3 title="Time-Frequency Spectra"
color=j framel=100 frame2=25 frame3=100 flat=n

)

bar=bar.rsf scalebar=y

0.0002

0.0001

End()

scons Itft.view

Open-source Geophysics School in Changchun 2025



stdoc stdplot

NAME

sfstdplot
DESCRIPTION

Setting up frames for a generic plot.
SYNOPSIS

sfstdplot backcol= fillcol= dash= plotfat= plotcol= xreverse=xreversel yreverse=yreversel pad=padl scalebar=n barmove=n tickscale=0.5
tickscalel=tickscale tickscale2=tickscale tickscale3=tickscale tickscalel=tickscale minl=uminl min2=umin2 maxl=umaxl max2=umax2 font=-1 screen
ratio=VP_SCREEN_RATIO screenht=VP_STANDARD_HEIGHT screenwd=screenht / screenratio crowd=0.75 xinch= crowdl=crowd yinch= crowd2=crowd x1ll= xur=
yll= yur= barwidth=0.36 axiscol=VP_WHITE framelabelcol=VP_YELLOW cubelinecol=framelabelcol labelsz=8. larnersz=0.0f labelrot=n gridl=transp?
false: grid grid2=transp? grid: false gridcol=grid? VP_RED: framecol gridfat=1 griddash=0.@f titlesz=10. barlabelsz= framelabell=(bool) (NULL
= labell) framelabel2=(bool) (NULL != label2) framelabel3=(bool) (NULL != label3) axisfat=0 axiscol=7 labelfat=0 labelsz=8. wantaxis= screenr
atio=VP_SCREEN_RATIO screenht=VP_STANDARD_HEIGHT screenwd=screenht / screenratio crowd=0.75 xinch= crowdl=crowd yinch= crowd2=crowd xll= xur=
yll= yur= transp=transpl xreverse=n yreverse=yreversel labelrot=n minl= min2= maxl= max2= wanttitle=y titlefat=0 titlesz=10. wantaxis= wantaxi
sl= wantaxis2= wantaxis3= labelfat= labell= unitl= label3= unit3= label2= unit2= nbartic= dbarnum= obarnum= wherebartics= nltic= dlnum= olnum=
n2tic= d2num= o2num= n3tic= d3num= o3num= nitic= dinum= oUnum= wheretics= gridl= glnum@= glnum= grid2= g2num@= g2num= title= barlabelfat= bar
label= barunit= bartype= wherexlabel= whereylabel= formatbar= format2= formatl= format3= wheretitle= wherebarlabel=
PARAMETERS

int axiscol=7

int axisfat=0

floats backcol= [3]

string barlabel= ( barlabel bar label )(bar label)

int barlabelfat= bar label fatness

float barlabelsz= bar label font size

bool barmove=n [y/n] adjust scalebar position, if bartype=h

string bartype= [v,h] vertical or horizontal bar (default is v)

string barunit= ( barunit bar unit )(bar unit)

float barwidth=0.36 scale bar size

float  crowd=0.75

float  crowdl=crowd

float  crowd2=crowd

int cubelinecol=framelabelcol cube lines color

float  dlnum= axisl tic increment

float d2num= axis2 tic increment

float  d3num= axis3 tic increment

float  diUnum= axisd tic increment

floats dash= line dash type
continuos (default)
fine dash
fine dot
dash
large dash
dot dash
large dash small dash
double dot
double dash
loose dash The part after the decimal point determines the pattern repetition interval [n2]
string dbarnum= scalebar tic increment
floats fillcol= [3]
int font=-1 font to use in text
string formatl= tick mark format

string format2= tickmark format ()
line 1 (press h for help or g to quit)

Open-source Geophysics School in Changchun 2025
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Tips for M8R plotting

C d
& >-& >
1) Aspect ratio settings for sfgrey3 _
1 b 0.8
ointl = —=0.
P a+b 5
2 - 0.4 é
oint2 = ——=0.
P c+d
2) Element color
» 3
Lines, labels, frames, grids... plotcol=5 gridcol=6-1-
Index
bgcolor=w magenta
bgcolor=b black blue red magenta
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Tips for M8R plotting i

3) Clip/bias (m8r), vmin/vmax (Python) and caxis/CLim

(Matlab)
Jet ColorMap
vmin bias ‘vmax
bias-clip (default=0) bias+clip

allpos=y: ignore bias=, vmin=0, vmax=clip

Matlab: caxis([vmin, vmax]);
or: ax=gca; ax.CLim = [vmin, vmax];

Open-source Geophysics School in Changchun 2025



Tips for MSR plotting

4) Figure combinations
Plot('subfigl', 'model', 'grey')
Plot('subfig2', 'model', 'wiggle transp=y yreverse=y poly=y')

Result('combined’, 'subfigl subfig2',| SideBySideAniso'|)

(=]

v | (Bt ] [Resare | o] [ | [Srrwchy | [Forarss ][5 | [dolay 0.
[fan] It -

Combinations

Movie

Overlay
SideBySideAniso

OverUnderAniso
SideBySidelso

OverUnderlso

TwoRows

TwoColumns

Open-source Geophysics School in Changchun 2025 24
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= Figure preparation
a
0 Plotting with Python
a
a
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Plotting with Python: sfmatplotlib

Plotting with matplotlib =

Matplotlib is a popular Python library for 2D plotting, which emulates (and exceeds) the plotting functionality of MATLAB.

At the Madagascar Working Workshop in 2018, a couple of new scripts were added to simplify plotting with Matplotlib in Madagascar.

« sfmatplotlib can be used to plot RSF files.You can use it as follows:

<> 0]

stfmatplotlib <matplotlib function> <plot options> [format=eps] < inp.rsf [ > out.eps]

Without the standard output, the figure is displayed on the screen.

Welcome to Madagascar

0.015
0.010
0.005
0.000
~0.005 -
00 05 10 15 20 25 30 35 40
The figure above was generated with
¢f> @

sfspike n1=1800 k1=300 | sfbandpass fhi=2 phase=y| sfmatplotlib plot title="Welcome to Maagascar" grid=y linewidth=32 forma
t=png > figure.png

Open-source Geophysics School in Changchun 2025 26




Plotting with Python: sfmatplotlib

sfsigmoid n1=200 n2=200 d1=.004 d2=.008 \
| sfsmooth rect1=3 diff1=1 | sfsmooth rect1=3 \

| sfput label2=Distance > model.rsf

< model.rsf sftransp | sfmatplotlib imshow cmap=gray title="Sigmoid Model" xlabel="Distance
(sample)" ylabel="Time (sample)" format=pdf > model.pdf

(in] 1|of1 7 model. pdf 57.8% v Q = x

Sigmoid Model

Time (sample)
[
o
o

Distance (sample)
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Plotting with Python: write your own script e

Gallery

—— Random reflectivity

;:‘; " Wl ' “\'\'“"INIIFHIIIT i1 .,-h i i!ﬂ.llﬂl‘" l”llf"ii'i' lllil ".1 h‘u J 30%
E (01 LRRMA it & L L1k

| | 20

-2

15
0.00 0.25 0.50 0.75 1.00 1.25 1.50 175 2.00
Time (s)
Distance (km) XA 5
0 ; 61.4 91.6 12.
!3 [ ' ‘ ‘—I Obslervet‘i‘dz;t‘a a4
L — Synthetic data
L (T \'_‘j!-;‘:‘yif
BRgcs COOELCH ]

S L .
—~ sl £
N L !!?:‘\f 0 £
9 50111111 LT , E
= ‘ HHH %*l;;f;};‘ | - [

| I T "
AT T f”i'fhi% é j - Offset (km)

525 T ML " |

T | LT
1 v;=i;% ) I
T
-a;:a;m : 0
7.00 ‘ L 1 2 250 500

Time (s) Distance (m)
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Plotting with Python: write your own script Hﬁﬁm

How to implement

1) Deal with SConstruct files.
= Choose a command-line style.

2) Deal with M8R data (rsf data files).

3) Write your script. —
T Lo
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Plotting with Python: write your own script

1) Choose a command-Iline style:
(MS8r style) Using stdin/stdout

< data.rsf python your_script.py

arg2=val2 ...
Result(ll-ll, lldatall’ mirn

python your script.py Clg=xEivCIkRE]J-yEoVE VAN

L SuFFix" pde")

> Output directory: Fig/
> ideal for use with shell pipes (|) and chaining

multiple processing modules.
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Plotting with Python: write your own script

1) Choose a command-Iline style:
Ignore stdin or stdout

python your_script.py [iEdata.rsf ||

Result(ll-ll, lldataI|’ mimn

0)Vad (T IRV o1 T[Nl = o3 )i N=${ SOURCES[O] } out=${TARGETS[O]} .
o, R, [>toin-o, RN

> stdout=0: >/dev/null

Open-source Geophysics School in Changchun 2025 31




Plotting with Python: write your own script

2) Deal with M8r data file:
v' Use m8r to read rsf data.

3) Write your script:
v Use numpy to deal with data volume and calculation.
v Use matplotlib to visualize your resulits.

v (Optionally) use Al to assist your coding.

from rsf.proj import *

Flow( 'model’,None,

sigmoid n1=200 n2=200 d1=.004 d2=.008 |
smooth rectl=3 diffl=1 | smooth rectl=3 |
put label2=Distance title='"Sigmoid Model"'

)

Result('figure', 'model', 'python script.py', suffix='.pdf')

End() ‘ < model.rsf python script.py > Fig/figure.pdf
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Plotting with Python: simple example

e g e e e g e o et St o e e s
import m8r, numpy, sys B T
R . model.rsf:
1mport matp1°t11b°pyp1°t as plt in="/var/tmp/DXektop/school2625/plots/model . rsfg"
esize=4 type=fligt form=native
. " . ", nl=260 dN:B.5884 01=0 labell="Time" unitl="s"
if __name__ == ._maln_ : n2=288 .6e3 02=0 label2="Distance" unit2="km"
# checR stdin 46008 elements {60660 bytes
if sys.stdin.isatty(): )
print("Usage: python greytest.py < data.rsf [> output.pdf]"”, Nile=sys.stderr)
sys.exit(1)

# read data from stdin
inp = m8r.Input()

# read data and axes
nl, n2 = inp.int('nl'), inp.int('n2")
di, d2 = inp.float('dl'), inp.float(’

\
Use m8r.Input() to read rsf data and header.

Cél,\elays float32 for rsf float data.

ol, 02 = inp.float('ol'), inp.float('o2") - Figure 1 =
11, 12 = inp.string('labell’), inp.string('label2’) AEDI PQ=W

ul, u2 = inp.string('unitl'), inp.string('unit2')

title = inp.string('title')

Si id Model
data = inp.read(datatype=numpy.float32).T 0.0 et

# calculate clip
clip = numpy.percentile(numpy.abs(data), 99)
# display data 02
plt.imshow(data, aspect='auto', cmap='gray', 03
vmin=-clip, vmax=clip, @
extent=(02, 02 + d2 * n2, o1 + d1 * n1, o01)) E“A
plt.ylabel(f"{11} ({ul})") 05
plt.xlabel(f"{12} ({u2})")
if title: plt.title(title) 00
# check stdout 0.7
if sys.stdout.isatty(): plt.show() \ N
else: plt.savefig(sys.stdout.buffer, format='pdf') 800 o2 04 06 08 10 12 14 16
Sys. exit (e) Distance (km)
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Plotting with Python: simple example

# read header from stdin

inp = m8r.Input()

nl, n2, n3 = inp.int('nl'), inp.int('n2'), inp.int('n3")

di, d2, d3 = inp.float('dl'), inp.float('d2'), inp.float('d3")

ol, 02, o3 = inp.float('ol'), inp.float('02'), inp.float('o3')

11, 12, 13 = inp.string('labell’'), inp.string('label2'), inp.string('label3’)
ul, u2, u3 = inp.string('unitl’), inp.string('unit2'), inp.string('unit3')

EHEE S PSR ) Use m8r.Input() to read parameters

# Read parameters from command Line
pars = m8r.Par()
framel = pars.int('framel’', 0)= of 1] s pyareys pat swv Q = - 8 x
frame2 = pars.int('frame2’', 0)
frame3 = pars.int('frame3', 0) _
pointl = pars.float('pointl', 0.8) TimesFreuencyapectrd
point2 = pars.float('point2', 0.4)

clip = pars.float('clip', None)

pclip = pars.float('pclip’, 99.)

isflat = pars.bool('flat', True)

allpos = pars.bool('allpos', False)
colorbar = pars.bool('scalebar', False)
color = pars.string('color', 'gray')
title = pars.string('title', title)

pars.par_type(par_key, default)

e \\(‘m\ 3

5825 0.000200

0.000175

0.000150

0.000125

0.000100

"Re ' [ ' : E* 0.000075
E'g %E‘SJlt{: F}-’E”E}"E I N 1 1:_Ft . gnEFBEEPlFt] | =
78 e 0.000050
71 ${SOURCES[1]} framel=18@ frame2=25 frame3=188@ -
72 pointl=0.8 point2=08.4 clip=2e-4 flat=n scalebar=y
73 title="Time-Frequency Spectra” allpos=y color=jet : — Aot
74 Y ', suffix=". p:j'F' ) Frequency (Hz)
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= Figure preparation
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0 Plotting with Matlab/Octave
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Plotting with Matlab: M8R API

a. Use Madagascar Matlab api to read rsf data.
> Require proper installation.
Check by 1s $RSFROOT/1ib/*.mexab4
> Matlab version > R2019a.

from rsf.proj import *

# Sigmoid model
Flow( 'model’,None,

sigmoid n1=200 n2=200 d1=.004 d2=.008 |
smooth rectl=3 diffl=1 | smooth rectl=3 |
put label2=Distance title='"Sigmoid Model"'

)
Result('matgrey', 'model’,

matlab -batch "matgrey('${SOURCES[O@]}', '${TARGETS[@]}', 'Sigmoid Model')"
"', suffix="'.pdf', stdin=0, stdout=-1)

End()
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Plotting with Matlab: simple example (MSR API) s

Result('matgrey’', 'model’,
function matgrey(rsf_file, outfig, figtitle) e
% Require 2 or 3 1input arguments matlab -batch
narginchk(2,3); "matgrey('${SOURCES[0Q]}', '${TARGETS[Q]}',
if isempty(outfig) 'Sigmoid Model')"
error('The output filename "outfig" cannot be empty.' "', suffix='.pdf', stdin=0,
end stdout=-1) .
if nargin < 3 SCONsS matgrey.wew
figtitle = '';
end Use rsf_read to read rsf data.

fro- 1. Read RSF header and ditgge ref read_header to read data header.
% Add the RSF Library to MATLAB path

addpath(fullfile(getenv('RSFROOT'), 'lib'));
[shape, delta, origin, label, unit] = rsf_read_header(rsf_file);

data = zeros(shape); — Figure 2 oEmE
rsf_read(data, rsf_file); File Edit Wiew Insert Tools Deskiop Window Help x
time_axis = origin(1) + (@:shape(1l)-1) * delta(1); Node 2|08 KE

spatial_axis = origin(2) + (@:shape(2)-1) * delta(2); Sigmoid Model

%--- 2. Display the data in a grayscale figure
hFig = figure('Color', 'w');
imagesc(spatial_axis, time_axis, data);
colormap gray;
xlabel(sprintf('%s (%s)', label{2}, unit{2}));
ylabel(sprintf('%s (%s)', label{1}, unit{1}));
if ~isempty(figtitle)
title(figtitle, 'Interpreter', 'none');

end
%--- 3. Save the figure as a PDF
exportgraphics(hFig, outfig, 'ContentType', 'vector');
fprintf('Saved figure to %s\n', outfig);

end

Distance (km)
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Plotting with Matlab/Octave

b. Read rsf data manually. @ G N U OCtave

> Write your own I/0 module. https://octave.org/
sudo apt update

> Minimum requirements. )
sudo apt install octave

from rsf.proj import *
Flow( 'model’,None,

sigmoid n1=200 n2=200 d1=.004 d2=.008 |
smooth rectl=3 diffl=1 | smooth rectl=3 |
put label2=Distance title='"Sigmoid Model"'
III)

# Matlab version

Result('matgrey', 'model’,

matlab -batch "matgrey('${SOURCES[O@]}', '${TARGETS[@]}', 'Sigmoid Model')"
"', suffix="'.pdf', stdin=0, stdout=-1)

# Octave version

Result('octgrey', 'model’,

octave --eval "matgrey('${SOURCES[O]}', '${TARGETS[@]}', 'Sigmoid Model'); exit;"
"', suffix=".pdf', stdin=0, stdout=-1)
End()
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Plotting with Matlab/Octave: simple example o

function matgrey(rsf_file, outfig, figtitle)
narginchk(2,3); % Require 2 or 3 input arguments
if isempty(outfig)
error('The output filename "outfig" cannot be empty.');
end
if nargin < 3
figtitle = '';
end

%--- 1. Read RSF header and data  Use read_rsf to read data and header.
[data, header] = read_rsf(rsf_file);

taxis = header.ol + (©:header.nl-1) * header.dl;

xaxis = header.o2 + (@:header.n2-1) * header.d2;

%--- 2. Display the data in a grayscale figure - Figure 1 e
hFig = figure('Color', 'w'); File Edit Tools

imagesc(xaxis, taxis, data); 2 e A0

Sigmoid Model

colormap gray; axis tight;
xlabel(sprintf('%s (%s)', header.label2, header.unit2));
ylabel(sprintf('%s (%s)', header.labell, header.unitl));
if ~isempty(figtitle)
title(figtitle, 'Interpreter', 'none');
end
%--- 3. Save the figure as a PDF
if exist('OCTAVE_VERSION', 'builtin') ~= @
print(hFig, outfig, '-dpdf', '-painters’);

else

exportgraphics(hFig, outfig, 'ContentType', 'vector');
end . /
fprintf('Saved figure to %s\n', outfig); Disance (km)

end
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Plotting with GMT: GMT example 02

sudo apt update P —
sudo apt install gmt /PP TR,

from rsf.proj import *

Result('gmtl', 'gmt-1.sh', 'bash ${SOURCES[@]}’,
suffix="'.pgIf', stdin=0, stdout=-1)

End()

of GMT ... o —
[D 1]of2 , gmt2.pdf 43.3% ¥ O\ = - (=] x

(2) Image presentations HAWAIIAN TOPO AND GEOID

As our second example fve will demonstrate how to make color images from gridded data sets (again, we will defer the actual

making of grid files to lajer examples). We have prepared two 2-D grid files of bathymetry and Geosat geoid heights from

global grids and will put the two images on the same page. The region of interest is the Hawaiian Islands, and due to the

oblique trend of the islan§l chain we prefer to rotate our geographical data sets using an oblique Mercator projection defined

by the hotspot pole at (68N, 69N). We choose the point (198, 25.5) to be the center of our projection (e.g., the local origin), and

we want to image a rectargular region defined by the longitudes and latitudes of the lower left and upper right corner of

region. In our case we chopse (168, 20) and (228, 30) as the corners. We twice use grdimage to make the illustration:

#!/usr/binfenv bash
#  GMT EXAMPLE 82
#

# Purpose: Make two color ifages based gridded data
# GMT modules: set, grd2ept

grdimage, makecpt, coleorbar, subplot

# -
emt begin Q2 Flg/ mtl
gmt set MAP_ANNOT_OBLIQUE separate
gmt subplot begin 2x1 -A+JTL -Fsl16c/9c -M@ -R168/20/220/38+r -10c190/25.5/292/69/16c -Bl@ -T"H@#awaiian@# T@#opo and @HGE¥eoid@#"
gmt subplot set @,0 -Ce3c
gmt grd2cpt @HI_topo @2.nc -Crelief -Z
gmt grdimage @HI_topo_82.nc -I+ab
gmt colorbar -DIRM+olc/@+mc -I8.3 -Bx2+1TOPO -By+lkm

3

gmt subplot set 1,0 -Ce3c

gmt makecpt -Crainbow -T-2/14/2

gmt grdimage @HI geoid @2.nc

gmt colorbar -DIRM+olc/@+e+mc -Bx2+1GEOID -By+lm

. 4 4 %
https://docs.generic-mapping-tools.org/6.6/ SCONsS g mt]_ .view

S
O—0m@

° s <
-, 5 -,
£ 3 2
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from rsf.proj import *

Result('gmt2’',

‘gmt-2.sh', 'bash ${SOURCES[@]}',

suffix=".pdf', stdin=0, stdout=-1)

End()

A / Illustration Galldyy

(13) Plottin

In many areas, such as
illustrate 2-component

components) are stored
2

(13) Plotting of vector fields () Edit on GitHub

of vector fields

uid dynamics and elasticity, it is desirable to plot vector fields of various kinds. GMT provides a way to
ctor fields using the grdvector utility. The two components of the field (Cartesian or polar
h separate grid files. In this example we use grdmath to generate a surface

z(:l:, y) =- exp(—z — yg) and to calculate Vz by returning the x- and y-derivatives separately. We superpose the gradient

vector field and the surfa

finishes the plot

{/usr/bin/env bash

GMT EXAMPLE 13
Purpose: Illustrate v
GMT modules: set, grd
Unix progs: rm

z and also plot the components of the gradient in separate windows. A text call to place a header

©

ect@s and contouring

T I

mutf\ grdcontour, grdvector, subplot

o cesin g, FIQ/gmt2
gmt set FONT_HEADING 4@p,Times-Italic
gmt grdmath -R-2/2/-2/2 -1I8.1 X Y R2 NEG EXP X MUL = z.nc

gmt grdmath z.nc DDX =
gmt grdmath z.nc DDY =
gmt subplot begin 2x2

dzdx.nc
dzdy.nc

-M@.1c -Ff15c -BWSne -T"z(x,y) = x@-\327@vexp(-x@+2@+-y@+2@8+)"

gmt grdcontour z.nc -00.85 -AB.1 -GdS5c -S4 -T+d8p/2p -c9,@

gmt grdcontour z.nc -C0.85 -Gd5c -S4 -c@,1

gmt grdvector dzdx.nc dzdy.nc -I0.2 -Q8.25c+e+n@.25i/0+h8.5 -Gblack -Wlp -S2c
gmt grdcontour dzdx.nc -C@.10 -A@.5 -Gd5c -S4 -T+d8p/2p -cl,@

gmt grdcontour dzdy.nc -C0.85 -A@.2 -Gd5c -S54 -T+d8p/2p -cl,1

gmt subplot end
gmt end s

rm -f z.nc dzdx.nc dzdy.nc

https://docs.generic-mapping-tools.org/6.6/
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Plotting with GMT: try wiggle plot

# GMT Wiggle

## Build T-X Grid
Flow( 'modell’, 'model', 'dd form=ascii line=1 -- 0 0 d(0,0)
out=${TARGETS[O]}', stdout=0) 4e-3 0 d(4e-3,0)
Flow( 'tgrid', 'model’, 'math output="x1" | dd form=ascii
line=1 --out=${TARGETS[O@]}', stdout=0)

Flow( 'xgrid', 'model’, 'math output="x2" | dd form=ascii
line=1 --out=${TARGETS[@]}', stdout=0) o - - - - 12
Flow( 'gmtmodel’, 'tgrid xgrid modell’, Sigmoid Model

paste ${SOURCES[0:3]}
lll)
## GMT One-line Commands
Result('gmt3', 'gmtmodel’,
gmt wiggle -RO/0.8/0/1.6 -JIX5i/5i
-BWSne+t"Sigmoid Model"” -B -Z0.1i
-Gred+p -Gblue+n -Wdefault -gy0.001
-By+1"Distance (km)" -Bx+1"Time (s)"
-pdf Fig/gmt3
"', suffix="'.pdf', stdout=-1)

scons gmt3.view

Distance (km)

Time (s)

Open-source Geophysics School in Changchun 2025



Make it a try

1) Choose your favorite language.

2) Edit the SConstruct and the corresponding script provided

before.

3) [Optional] Ask LLM (Large Language Model) for help.

4) scons your_figure.view
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“"i'

Make it a try: LLM coding s

5

For example, let’s ask the Copilot to generate a wiggle plot:

Here is a python script used to generate a grey-scale image. Please use the framework

and make it generate a wiggle plot instead: import m8r..... (dump the previous code here)

And the Copilot replies:

, . ‘ ™ Figure 1 \:l@\il_:
Here's a drop-in replacement of your script that reads the same RSF data but renders a A€d pQ= B N |
classic seismic-style wiggle plot instead of a grey-scale image. You can adjust the
scale_factor or fill_positive flags fo taste. o
Sigmoid Model
001 ,‘ u T
Python “. l! il H} mwm{’ M
! (Y “M . ,;\;;;i§~f§,}i‘ww
Wil ) 5{!-1“
import m8r, numpy, sys 02 ] H"J i { IR
import matplotlib.pyplot as plt . 3; ‘ 5;'{ ‘\"-" g
def wiggle_plot(data, time, 02, d2, scale_factor=1.0, - ] | . ’M i :"‘,I "H‘
color= , linewidth=0.5, fill_positive=True): EO-“' i G W) i II' I"FI‘E||
= s B R R ! i "I i il I‘\ |
}' AN Pl & ‘ ﬂ 0
0.6 1 Wil f“". ‘:' il \ |- | ‘ ": ‘
i ‘ i M i ||' \( \| I } ) |
| i i { ml »17 I|| l l I l ‘ }k Hl
g\ +‘~ww
A NG it Lt
0.8 Ml ORI it '|'\ I "\I JLN J l m 'Wﬁ“lmv ﬁl-““i) }l};
EEEEER .
0.0 0‘2 0.‘4 0‘6 OI 1.6
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Make it a try: LLLM coding s

Avoid directly asking Al like this:

Please write a python script that read rsf data from stdin and then plot its grey-scale
image. Save the image as a pdf to stdout.

And the Copilot replies:

Here's a self-contained Python script that reads an RSF volume from stdin, plots it in
greyscale with Matplotlib, and writes the PDF image to stdout:

When there isn’t precise

context, Al often won't

numpy as np

import matplotlib.pvplot as plt aSk you for additional

from rsf.api import rsf_input

def main(): information and instead

# Read RSF from stdin
a = rsf_input() # by default reads from sys.stdin

nl = a.getint('n1’) #r in fa tends to outright

n2 = a.getint( , 1) # number of samples in sl (is (default 1

# Load the full volume into a 2D numpy array fabricate things that

data = a.read() : (n2, nl) or (nl,) if 1D

7 -
# If 1D, force into a 2D for oW don t eX|St.
if data.ndim == 1:

data = data[np.newaxis, :]
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» SEGTeX
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Implement steps

-
-\ ""‘{("
1) Ideas 25

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

3) Write a paper text by following SEGTeX rules

4) Insert Figures into paper by following SEGTeX rules
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SConstruct [1]

texname.tex

bibname.bib

Rules for project structure

Example #1
Folder

SConstruct [2]

Static figure
Folder

Uppercase th
initial letter

e

Open-source Geophysics School in Changchun 2025

ifig.pdf/ eps...
Optional —

\

Project Folder

(‘

Example #n
Folder

SConstruct [2]

Source code
Folder )

srcl.c | |src2.py|

SConstruct [3]
Optional

49




Rules for project structure

SConstruct [1]

texname.tex

bibname.bib

O O txyapf
Name Kind
v curve Folder
SConstruct Text
v Fig Folder
» causal2d.pdf PDF ;
» honcausal2d.pdf PDF Document
» noncausal3d.pdf PDF Document
v french Folder
B SConstruct utabl
v real3d Enldar
SConstruct ( .
v BB sigmoid Run reproducible
SConstruct results by:
B paper.bib sftour pscons lock
B paper.tex pscons paper.read

SConstruct

Look inside example: $RSFSRC/book/jlu/txsopf
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Rules for the tex file (structure)

Similar to common [ TEX format, but with a few differences

IXTEX tex file Madagascar tex file

—=Na \

\documentclass[options]{class}

\usepackage[options]{package}

Custom Definitions

\newcommand,... Document Body
Bibliography

\begin{document}
Document Body
Bibliography

o= L 1,
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Rules for SConstruct [1] s

> Always starts with: from

» Configure your paper by:

~=7

~

5

>

rsf.tex import *

Paper('pdfname’, 'texname’, * texname.tex
lclass="'geophysics', < Document class
options="manuscript, revised«— options
use="'"'"amsmath empheq graphicx

float threeparttable multirow *——| Used packages

algorithm [caption=fa15e]su§fig

"Yrosplit(),

\usepackage

Custom definitions

include="") <

> Ends with End ()

\usepackage[caption=false]{subfig}

> Specially, if paper name is “paper.tex”, you can directly use End()

similar to Paper().

Open-source Geophysics School in Changchun 2025
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Commonly-used document class in SEGTeX

SEG Abstract

rrrrrrr

with a two-line tithe

kG EOPHYSICSWW S

INTRODUCTION

Clclass- geophy51cs

THEORY
An example Geophysics article,

s Toptions=" manuscr'1pt [ e

Template for SEG abstract

Template for writing SEG abstract.

1<_;h_.1ass='name' i

Sergey Fomel

Template for GEOPHYSICS
GEOPHYSICS, published by the Society of

Geophysicists since 1936, is an archivaljo vl el T
Geophysical Prospecting: An exa |eEAGEex1C1aSS' geophy51CS
abstr '
lclass="'geophysics', secregfla Larex paciace o OPE1ONS =" twoside, twocolumn

publgations. This template consists of . Ap example 2-column Ge

e SEP Report

This is an example of using geophysic:

options="manuscript,adpaper’

two-column Geophysics papers.

no need

Need edit name.cls An®lclass and options

This is an example of using geopreport.cls for writing

See template "“texmf/tex/latex/cwp/adam2009.cls”

SEGTeX
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Rules for SConstruct [2]

> Always starts with: from rsf.proj import *, and ends with End().
> Use Fetch() to fetch open datasets in Madagascar server:
Fetch('Txx.HH', 'septour')

> Use Flow() to handle processing flow:
Flow('windowed', 'Txx.HH',

window n2=10 minl=0.4 max1=0.8

| I | I)
» Use Result() or Plot() to plot results:

Result('wiggle', 'windowed’,

wiggle transp=y poly=y yreverse=y pclip=100 nc=100
allpos=n

)
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Example of SConstruct [2]

from rsf.proj import *

Fetch('Txx.HH', 'septour')
Result('wiggle@', 'Txx.HH', 'wiggle")

Flow( 'windowed', 'Txx.HH', 'window n2=10 minl=0.4 max1=0.8")
plotpar = "'’

transp=y poly=y yreverse=y pclip=100 nc=100 allpos=n'""

for plot in ('wiggle', 'contour’','grey'):

Result(plot, 'windowed',plot + plotpar)
ﬁl Python tricks

work here.

End()
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Rules for SConstruct [3] s

5

>

> Always starts with: from rsf.proj import *, and ends with End().
> [Optional] Use Program() to compile source codes (C/C++):
Program(target="Mprogram.exe',
source=[ '"Mprogram.c', 'other.c'])

> [Optional] Scripts written in interpreted languages (Python, GMT,
Shell, ...) do not require compilation. However, we can use a
shebang (#!) to simplify commands. Put #! /usr/bin/env python
at the very top of a python script file:

python script.py ‘ ./script.exe

Flow('script.exe', 'script.py’,
echo "#! /usr/bin/env python" > ${TARGETS[O]} &&
cat ${SOURCES[@]} >> ${TARGETS[O]} &&
chmod +x ${TARGETS[©O]}

"', rsfflow=0, stdin=0, stdout=-1)

Open-source Geophysics School in Changchun 2025 56




Example of Geophysics paper

1) Title page and abstract
\title{paper title}

\address{\footnotemark[1l] addressl \footnotemark[2]
address2 \footnotemark[3] address3}
\author{Namel\footnotemark[1], Name2\footnotemark[2], and
Name3\footnotemark[3]}

\footer{GEO-2020-XXXX}

\lefthead{Surnamel et al.}

\righthead{short title}

\maketitle

\begin{abstract}
Write paper abstract here ..
\end{abstract}
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Example of Geophysics paper

2) Sections, citations and equations

\section{section name, e.g., Introduction} (Refnamel, year)

The paper starts from old idea \cite[]{refname1}4

\cite{refname2}|also improve it. ..
‘\

Refname2 (year)
\section{section name, e.g., Theory}

\subsection{subsection name}

The theory is shown as follows ..

\begin{equation} Write equation label here
\label{eq:eql}——
\mathbf = \frac {\mathbf{A}}{b} \;,
\end{equation}

Refer to the equation by its label
Refer to equation~\ref{eq:eq1};EZ
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Example of Geophysics paper

3) Figures and their references

\section{section name, e.g., Synthetic examples}
The paper has several synthetic tests.
\inputdir{example#l folder name}
\multiplotf{2}{figl,fig2}{width=0.5\textwidth}{figurel
name (a) and figure2 name (b).}

Declare figure folder first

One can also refer tq different figures, e.g.,
Figure~\ref{fig1fig1,figZ}a-s==:f

Figure 1a

\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{fig3}{width=0.75\textwidth}{figure3 name. }
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Example of Geophysics paper

3) Ending and bibliography

\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{bibname}
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Rules for revision mﬁﬁm

> Revised mode: options="manuscript, revised’

» Use \new{New contents} and \old{0ld contents} to

indicate “revised contents” and “replaced-contents”

corresponding to SConstruct[1] “"options="revised' ”

Q Revised mode on

You can use \new and ‘\old commands to mark the changes in the revised version.

For example, the revised text is revised texrt and the replaced text is replae

° Revised mode off

You can use \new and \old commands to mark the changes in the revised version.

For example, the revised text is revised text and the replaced text is .
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Rules for revision

> Equations, citations, etc. don’t work inside \new and \old.

However, you can enclose citations in \mbox and equations in

\parbox or minipage environment:

\old{wrong citation \cite{wrong}}

\new{revised citation \cite{revised}} °

N

\old{wrong citation \mbox{\cite{wrong}}}
\new{revised citation \mbox{\cite{revised}}}

Open-source Geophysics School in Changchun 2025 62




Rules for revision

> Equations, citations, etc. don’t work inside \new and \old.

However, you can enclose citations in \mbox and equations in

\parbox or minipage environment:

\old{wrong equation
\begin{equation}
2*¥2 =5
\end{equation}}

N

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

2*¥2 = 5
\end{equation}\end{minipage}}
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\new{revised equation \\

O

\begin{equation}
2*%2 = 4
\end{equation}}

\new{revised equation \\
\parbox{\textwidth}
\begin{equation}
2*%2 = 4

\end{equation}}}




Example of bibliography file

@Article{Abma®5,
author = {R[] Abma and N[] Kabir},
title = {Comparisons of interpolation methods},
journal = {The Leading Edge},
year = 2005,
volume = 24,
pages = {984-989}
}
@Article{Naghizadeh@9,
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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Example of bibliography file

@book{Claerbout92,
author = {J[on] F[] Claerbout},
publisher = {Blackwell Scientific Publications},
title = {{Earth Soundings Analysis: Processing Versus
Inversion}},
year = {1992}
}
@inproceedings{Curryo4,
author = {W[illiam] 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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Download citations

It is also very convenient to download bibtex citations, for
example:

HDATIO

GEOPHYSICS LATEST A , ST ISSUE 5 u 5 COFTWADE  ABOL

o ; ; ol a4 "
CEOPTSCS. ume

A large-scale framewaork for symbolic T lsue's

implementations of seismic inversion May 2019

algorithms in Julia

) Crvecn ter paien

o PUBLICATIONM A,

= Sections F FulTex | B PDRPUb < Share

PODCAST  FOUNDATION

A anatysis and

141 Journal of Open ABSTRACT

Histary

Download Citation

]

Fomel, S Sava, P, Viad, | L, Y, & Bashkardin, V (2013)
Madagascar. Open.source software project for

ensional data analysis and reprodu
tional experiments. Journal of Open

RefMan  RefWorks

Format

Medlars
RefWorks

Direct import o

Tips for downloading citations

DOWNLOAD PUBLICATION CITATION DATA l

ource Geophysics School in Changchun 2025



Tips for Madagascar plot modules

1) Label parameter:

* http://ahay.org/blog/2007/10/27/how-do-i-change-fonts-in-vplot-
graphics/

* http://ahay.org/blog/2008/03/26/a-journal-requires-tick-labels-on-
my-plots-to-be-oriented-vertically-and-alighed-on-the-left-how-do-i-
achieve-that/

* http://ahay.org/blog/2008/10/15/a-journal-requires-a-particular-
font-e-g-arial-or-helvetica-in-figure-labels-how-do-i-achieve-that/

2) Figure color:
* http://ahay.org/blog/2005/03/28/color-schemes/
* http://ahay.org/blog/2013/03/19/color-palettes/
* http://ahay.org/blog/2013/08/23/cube-helix-color-palette/
* http://ahay.org/blog/2014/05/15/light-bartlein-color-palette/
* http://ahay.org/blog/2014/10/18/tutorial-on-colormaps/
e http://ahay.org/blog/2015/07/12/more-colormaps/
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Tips for Madagascar plot modules

3) Control figure color and resolution (SConstruct [1]):

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

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

End(use="amsmath,hyperref',options="manuscript’)
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Tips for SCons scripts

> You can write multiple pPaper() with different options in

SConstruct[1] to build different papers.

DQ
published version _-— Revised version
\ . Clean version
v

manuscript version o / Tex file
> Use pscons or scons -j # for parallel building.

,0
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Tips for SCons scripts

> Most parameters in the SCons file are specified as strings.

Therefore, Python’s string manipulation capabilities are
extremely useful when writing SCons scripts.

plotpar = "'’

transp=y poly=y yreverse=y pclip=100 nc=100 allpos=n'"'"

for plot in ('wiggle', 'contour', 'grey'):

Result(plot,'windowed'Jplot + plotpar|)

f'{plot} {plotpar}’
'%s %s'%(plot, plotpar)

Open-source Geophysics School in Changchun 2025 70




Outline

o O O 0O

s Alternative IXTEX template
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How to use alternative templates

1) Download a LaTeX template file and corresponding class file.

2) Open the template file. According to the preamble contents
in template .tex file, configure Paper() in SConstruct [1]

following its rules.

3) Remove all preamble contents (before \begin{document})

including \begin{document} and \end{document}.

4) scons paper.read.
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IEEE Transactions I&TEX Template

o Download template file and class file
a. The class file IEEEtran.cls is included in TeXLive packages:

texlive-publishers, texlive-latex-extra and texlive-full.

texlive-full
sudo apt update / \

sudo apt install texlive-full 4 texlive-latex-extra )

texlive-publishers
IEEEtran.cls

\— =

b. Or manually download it from https://template-selector.ieee.org/

and put it under your project directory.
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IEEE Transactions [41]

Paper(‘school2025', 'school2025",

X Template

lclass="IEEEtran’,

options="'journal, twoside',

use=""'"amsmath,amsfonts algorithmic array
[caption=false,font=normalsize,labelfont=sf,textfont=sf]subfig
textcomp stfloats url verbatim graphicx balance

"rlsplit(),
include=r'

\def\BibTeX{{\rm B\kern-.05em{\sc i\kern-.025em b}\kern-.08em
T\kern-.1667emylower.7ex\hbox{E}\kern-.125emX}}"'"'")

'"\hyphenation{op-tical net-works semi-conduc-tor IEEE-Xplore}

"

=

0

o0

0

-

i
o)

X Mew_|EEEtran_how-to.tex X

C >

“ 5 Search

sers > jwchen > AppData > Local » Temp >
——

‘Configure Paper()

7EX New |EEEtran_how-to.t
—

‘documentclass[journal,twosideJf TEEEtran}

\usepackage{amsmath, amsfonts}

\usepackage{algorithmic}

‘usepackage{array}

‘wusepackage[caption=false,font=normalsize, labelfont=sf, textfont=s5f]

{subfig}

\usepackage{textcomp}

‘usepackage{stfloats}

‘usepackage{url}

‘wusepackage{verbatim}

\usepackage{graphicx}

\hyphenation{op-tical net-works semi-conduc-tor IEEE-Xplore}

\def\BibTeX{{\rm B\kern-.@Sem{\sc i\kern-.®25em b}\kern-.88em
T\kern-.1667em\lower.7ex\hbox rn~.125emX}}

\usepackage{balance}

\begin{document}

\title{How to Use the IEEETran \ emplates
\author{IEEE Publication Technology Department
\thanks{Manuscript created October, 2828; This work was developed
by the IEEE Publication Technology Department. This work is
distributed under the \LaTeX \ Project Public License (LPPL) (
http://www.latex-project.org/ ) version 1.3. A copy of the LPPL,
version 1.3, is included in the base ‘lLaTeX \ documentation of all
distributions of \LaTeX \ released 2803/12/81 or later. The
opinions expressed here are entirely that of the author. No
warranty is expressed or implied. User assumes all risk.}}

Amarkhnthflnurnal af Al aTe¥\ rlace Filec Wnl W12 Na A0

preamble

- scons school2025.read

school 2025 _tgrs.pdf

A% -

af=

How to Use the IEEEtran IXTEX Templates

IEEE Publication Technology Department

Abstract—This document describes the most common article
elements and how lo wse the IEEEtran class with BPIRX Lo
produce files that are suitable for submission to the Institute
of Electrical and Electronics Engineers (IEEE). IEEEtran can
produce i e, 1 and I note (cor | ]
papers with a suitable choice of class options,

Etran, WIEX, paper, style, template,

I. INTRODUCTION
ELCOME to the updated and simplified documentation
o using the IEEEtran IMTEX class file. The 1EEE has
examined hundreds of author submissions using this package
to help formulate this easy to follow guide. We will cover
the most commonly used elements of a journal article. For
less common elements we will refer back to the “IEEE-

I, LTEX DISTRIBUTIONS: WHERE TO GET THEM
IEEE recommends using the distribution from the TEXUser
Group at hup://www.tug.org. You can join TUG and obtain
a DVD distribution or download for free from the links
provided on their website: htip:fwww tug orglexlive/. The
DVD includes distributions for Windows, Mac OS X amd
Linux operating systems.

IV, WHERE TO GET THE IEEETRAN TEMPLATES
The IEEE Template Selector will always have the most up-
to-date versions of the X and MSWord templates, Please
see: hitps:/ftemplate-selector.ieee.org/ and follow the steps to
find the correct template for your intended publication. Many
publications use the IEEETran LaTeX templates, however.

L L e L R ¥ ]

x
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= Simple Example
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Simple Example

Never start from scratch!

STEP 1:

Sgit clone https://github.com/cplusv2023/school2025.git ~/school2025
Scd ~/school2025

o 3

Scd /directory/where/your/madagascar/book/rsf/school2025

STEP 2:
Ssftour pscons lock

STEP 3:
Sscons school2025.read

= 4

STEP 4.

v" Change examples in SConstruct[2] and LaTeX files

v" Change parameters in SConstruct[1] to get different template
v" Loop over STEP 2-4

Q%

Asking AI helps!
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THANKS FOR ATTENTION AND HAVE A FUN!

Stand on each other’s shoulders
(not each other’s toes)!

Modify/add your own data tests,
write your own papers ...

MADAGASCAR
http://www.ahay.org
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