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1 Introduction

This document demonstrates the technique of self-contained literate programming. It is a
Python program, its LaTeX documentation and build instruction all at once. It does not need
any external tools besides the obvious (Python and LaTeX). Note that the listing below which
shows the program’s output is really generated automatically, by running the program.

2 Hello World in Python

This is a simple main function:

def main ( ) :
print ”Hel lo , World ! ”

And this is the usual way to call the main function:

i f name == ” main ” :
main ( )

Output:

Hel lo , World !
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3 Building this document

The following command builds the whole project:

sh he l l o−world . tex

That works because the LaTeX source is also a valid shell script. It performs the following
steps:

1. Show each command before executing, and cancel in case of an unexpected error:

s e t −xe

2. Extract all files of this document:

sed ’/ˆ\\/ ,/ h e l l o . py$/ s ,ˆ ,# , ’ >h e l l o . py <he l l o−world . tex

3. Run the Python script and save its output:

python h e l l o . py >h e l l o . out

4. Compile the LaTeX source to a PDF document:

pd f l a t ex he l l o−world . tex
pd f l a t ex he l l o−world . tex

5. Remove all temporary files:

rm −f h e l l o−world .{ aux , log , out , toc }
rm −f h e l l o .{py , out}
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3.1 LaTeX source of this document

\documentclass [ a4paper , 12 pt ]{ a r t i c l e } % 2>/dev/ nu l l | | <<’% bu i l d ’

% The f o l l ow i n g command bu i l d s the whole p r o j e c t :
%
% sh he l l o−world . t e x

\usepackage [ l e f t =2cm, r i g h t=2cm, top=2cm, bottom=2cm]{ geometry}
\parindent 0cm

\usepackage [ usenames , dvipsnames ]{ c o l o r }
\usepackage{ l i s t i n g s }

\ l s t s e t { showst r ingspace s=f a l s e }
\ l s t s e t { frame=shadowbox}
\ l s t s e t { r u l e s e p c o l o r=\c o l o r {Gray}}

\usepackage{ hyper r e f }

\begin{document}

\ t i t l e { Se l f−conta ined L i t e r a t e Programming}
\author{Volker Grabsch}
\maket i t l e

\ t ab l e o f c on t en t s

\newpage
\ section{ In t roduc t i on }
This document demonstrates the technique o f
s e l f −conta ined l i t e r a t e programming .
I t i s a Python program ,
i t s LaTeX documentation
and bu i ld i n s t r u c t i o n a l l at once .
I t does not need any ex t e rna l t o o l s
b e s i d e s the obvious (Python and LaTeX ) .
Note that the l i s t i n g below
which shows the program ’ s output
i s r e a l l y generated automat ica l ly ,
by running the program .

\ section{Hel lo World in Python}

This i s a s imple main func t i on :
\begin{ l s t l i s t i n g } [ language=Python ]% he l l o . py

de f main ( ) :
p r i n t ”Hel lo , World ! ”

\end{ l s t l i s t i n g }
And th i s i s the usua l way to c a l l the main func t i on :
\begin{ l s t l i s t i n g } [ language=Python ]% he l l o . py

i f name == ” main ” :
main ( )

\end{ l s t l i s t i n g }
Output :
\ l s t i n p u t l i s t i n g { h e l l o . out}

\newpage
\ section{Bui ld ing t h i s document}

The f o l l ow i n g command bu i l d s the whole p r o j e c t :
\begin{ l s t l i s t i n g } [ language=sh ]%

sh he l l o−world . tex

\end{ l s t l i s t i n g }
That works because the LaTeX source
i s a l s o a va l i d s h e l l s c r i p t .

4



I t per forms the f o l l ow i ng s t ep s :
\begin{ enumerate}

\item
Show each command be f o r e execut ing ,
and cance l in case o f an unexpected e r r o r :
\begin{ l s t l i s t i n g } [ language=sh ]%
% bu i l d

s e t −xe

\end{ l s t l i s t i n g } % 2>/dev/ nu l l | | <<’% bu i l d ’

\item
Extract a l l f i l e s o f t h i s document :
\begin{ l s t l i s t i n g } [ language=, b a s i c s t y l e=\scr ipts ize ]%
% bu i l d

sed ’/ˆ\\/ ,/ h e l l o . py$/ s ,ˆ ,# , ’ >h e l l o . py <he l l o−world . tex

\end{ l s t l i s t i n g } % 2>/dev/ nu l l | | <<’% bu i l d ’

\item
Run the Python s c r i p t and save i t s output :
\begin{ l s t l i s t i n g } [ language=sh ]%
% bu i l d

python h e l l o . py >h e l l o . out

\end{ l s t l i s t i n g } % 2>/dev/ nu l l | | <<’% bu i l d ’

\item
Compile the LaTeX source to a PDF document :
\begin{ l s t l i s t i n g } [ language=sh ]%
% bu i l d

pd f l a t ex he l l o−world . tex
pd f l a t ex he l l o−world . tex

\end{ l s t l i s t i n g } % 2>/dev/ nu l l | | <<’% bu i l d ’

\item
Remove a l l temporary f i l e s :
\begin{ l s t l i s t i n g } [ language=sh ]%
% bu i l d

rm −f h e l l o−world .{ aux , log , out , toc }
rm −f h e l l o .{ py , out}

\end{ l s t l i s t i n g } % 2>/dev/ nu l l | | <<’% bu i l d ’

\end{ enumerate}

\newpage
\ subs e c t i on {LaTeX source o f t h i s document}
\ l s t i n p u t l i s t i n g [ language ={[LaTeX ]TeX} , b a s i c s t y l e=\scr ipts ize ]{ he l l o−world . tex }

\newpage
\ subs e c t i on {Extracted Python source o f t h i s document}
\ l s t i n p u t l i s t i n g [ language=Python , b a s i c s t y l e=\scr ipts ize ]{ h e l l o . py}

\end{document}
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3.2 Extracted Python source of this document

#\ documentclass [ a4paper ,12 pt ]{ a r t i c l e } % 2>/dev/ nu l l | | <<’% bu i l d ’
#
#
#% The f o l l ow i n g command bu i l d s the whole p ro j e c t :
#%
#% sh he l l o−world . t e x
#
#
#\usepackage [ l e f t =2cm, r i g h t=2cm, top=2cm, bottom=2cm]{ geometry}
# \ par indent 0cm
#\usepackage [ usenames , dvipsnames ]{ co l o r }
#\usepackage { l i s t i n g s }
# \ l s t s e t { shows t r ingspaces=f a l s e }
# \ l s t s e t { frame=shadowbox}
# \ l s t s e t { r u l e s e p c o l o r=\co l o r {Gray}}
#\usepackage { hyperre f }
#
#
#\ beg in {document}
#
#
#\ t i t l e { Se l f−contained L i t e r a t e Programming}
#\ author {Volker Grabsch}
#\make t i t l e
#
#\ t a b l e o f c on t e n t s
#
#
#\newpage
#\ s e c t i on { In t roduc t i on }
#This document demonstrates the techn ique o f
#s e l f −contained l i t e r a t e programming .
#I t i s a Python program ,
#i t s LaTeX documentation
#and bu i l d i n s t r u c t i on a l l a t once .
#I t does not need any e x t e rna l t o o l s
#be s i d e s the obv ious (Python and LaTeX) .
#Note t ha t the l i s t i n g below
#which shows the program ’ s output
#i s r e a l l y generated automat ica l l y ,
#by running the program .
#
#
#\ s e c t i on {Hel lo World in Python}
#
#This i s a s imple main func t ion :
#\ beg in { l s t l i s t i n g } [ language=Python]% h e l l o . py

def main ( ) :
print ”Hel lo , World ! ”

#\end{ l s t l i s t i n g }
#And t h i s i s the usua l way to c a l l the main func t ion :
#\ beg in { l s t l i s t i n g } [ language=Python]% h e l l o . py

i f name == ” ma in ” :
main ( )

#\end{ l s t l i s t i n g }
#Output :
#\ l s t i n p u t l i s t i n g { h e l l o . out }
#
#
#\newpage
#\ s e c t i on {Bui ld ing t h i s document}
#
#The f o l l ow i n g command bu i l d s the whole p ro j e c t :
#\ beg in { l s t l i s t i n g } [ language=sh]%
#
#sh he l l o−world . t e x
#
#\end{ l s t l i s t i n g }
#That works because the LaTeX source
#i s a l s o a v a l i d s h e l l s c r i p t .
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#I t performs the f o l l ow i n g s t e p s :
#\ beg in {enumerate}
#
#\ item
#Show each command be fo r e execut ing ,
#and cance l in case o f an unexpected error :
#\ beg in { l s t l i s t i n g } [ language=sh]%
#% bu i l d
#
#se t −xe
#
#\end{ l s t l i s t i n g } % 2>/dev/ nu l l | | <<’% bu i l d ’
#
#\ item
#Extrac t a l l f i l e s o f t h i s document :
#\ beg in { l s t l i s t i n g } [ language=, b a s i c s t y l e=\ s c r i p t s i z e ]%
#% bu i l d
#
#sed ’/ˆ\\/ ,/ h e l l o . py$/ s ,ˆ ,# , ’ >h e l l o . py <he l l o−world . t e x
#
#\end{ l s t l i s t i n g } % 2>/dev/ nu l l | | <<’% bu i l d ’
#
#\ item
#Run the Python s c r i p t and save i t s output :
#\ beg in { l s t l i s t i n g } [ language=sh]%
#% bu i l d
#
#python h e l l o . py >h e l l o . out
#
#\end{ l s t l i s t i n g } % 2>/dev/ nu l l | | <<’% bu i l d ’
#
#\ item
#Compile the LaTeX source to a PDF document :
#\ beg in { l s t l i s t i n g } [ language=sh]%
#% bu i l d
#
#pd f l a t e x he l l o−world . t e x
#pd f l a t e x he l l o−world . t e x
#
#\end{ l s t l i s t i n g } % 2>/dev/ nu l l | | <<’% bu i l d ’
#
#\ item
#Remove a l l temporary f i l e s :
#\ beg in { l s t l i s t i n g } [ language=sh]%
#% bu i l d
#
#rm −f h e l l o−world .{ aux , log , out , toc }
#rm −f h e l l o .{ py , out }
#
#\end{ l s t l i s t i n g } % 2>/dev/ nu l l | | <<’% bu i l d ’
#
#\end{enumerate}
#
#
#\newpage
#\ sub s ec t i on {LaTeX source o f t h i s document}
#\ l s t i n p u t l i s t i n g [ language={[LaTeX]TeX} , b a s i c s t y l e=\ s c r i p t s i z e ]{ he l l o−world . t e x }
#
#\newpage
#\ sub s ec t i on {Extracted Python source o f t h i s document}
#\ l s t i n p u t l i s t i n g [ language=Python , b a s i c s t y l e=\ s c r i p t s i z e ]{ h e l l o . py}
#
#
#\end{document}
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