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Centralisation of ROOT Help Systems 

1. Introduction 

ROOT is a modular scientific software framework. It provides all the functionalities needed to 
deal with big data processing, statistical analysis, visualisation and storage. It is mainly written 
in C++ but integrated with other languages such as Python and R. 
ROOT is an enormous program and contains a lot of commands, which makes it hard to 
memorise them all as well as their options. That is why for each command there is usually two 
references for help: 
• A manual page for the command which consists of a file with a “.1” extension, written in a 

special language which is named groff. 
• A command line options help, which is displayed when writing command followed by the help 

flag on a command line (for ex: root -h). The code to generate this is usually embedded in the 
code of the called command. 

For a while, things were good. A programmer would typically write a command or new option, 
and then update the corresponding man page and command line option code. But with time, 
this started to cause problems .. 

Mainly the problems were caused by 2 major things: 
• The programmers would forget to update one of the man page or command line option, so 

after a while those two become out of sync one with the other. 
• Each programmer would write his documentation in his own way, making the documentations 

not adhering to a certain pattern which is confusing to the users. 

So we needed to centralise the generation of help so that the man pages and command line 
options stay always in perfect sync and we also needed to create a certain pattern. 
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2. Examples of Different Ways that Command Line Options Would be Written: 

a. In a header as raw string 

Fig.1 

b. In the main of the function as text display 

Fig.2 
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c. Using the argparse module for python code (used inside cmdLineUtils) 

Fig.3 
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3. First Approach to Solving the Problem 

Our first approach was to create a markdown description file for each command. Markdown is a 
simple markup language that would be relatively easy to use by programmers. Having a 
markdown for each command, we could use pandoc (a program that can convert any markup 
language to another) to generate the manual pages. 
I drafted a proof of concept for the root command. 

 

Fig.4: Markdown file for root command(1) 
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Fig.5: Markdown file for root command(2) 
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Fig.6: Pandoc output 
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To extract the command line options, I used a lex program, knowing that my markdown follow a 
certain pattern where the options are under a #OPTIONS section and are in **bold** 
 

Fig.7: Lex Program 

And when compiled and fed the markdown file, it outputs: 

Fig.8: Lex Output 

However, lex turned out to be not cross-platform compatible so we had to change the method. 
Moreover, other features were deemed useful and necessary which made us change the whole 
approach dropping as well the idea of using markdown and pandoc. 
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4. The New Approach 

The idea of the new approach was to make use of the functionalities and simplicity of the 
python argparse module. This library allows us to create an ArgumentParser object in which we 
add all the options with their help, types, etc. Moreover, this object has a description field in 
which we can add additional information to be displayed in the manual pages as well as an 
epilogue field. For the time being we are only making use of the description field. 
Consequently there would be a python file for each command containing a function returning 
its ArgumentParser object. 

 

Fig.9: root-argparse.py 

In the case of the commands written in c++ like root, we decided that a header file containing 
the command line options should be automatically generated from the ArgumentParser and 
imported inside the main code of the command to be printed. As for the commands written in 
python, the argument parser can do the trick without any additional files 

So how do we create the header and man pages? 
We decided that a function that iterates through the commands stored inside the 
ArgumentParser should generate the man page and another should generate the header. 
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Fig.10: Function generating the header file 

The getLongest function returns the size of the longest series of commands corresponding for 
the same help, for example len(“- - help, -h, -? “) is the longest in case of root (check root-
argparse in fig above). This function is needed for formatting reasons, we want the distance 
between the options and help to be constant like in the image below. The write_header function 
creates the needed header file. 
 

Fig.11: output of root -h 
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Fig.12: generated header rootCommandLineOptionsHelp.h 

And then we would just call it in the main function of root to complete the cycle: 

…… root code ..…. 

…… root code ..…. 

…… root code ..…. 

�10



As for the generation of the man pages, it is done by another function operating similarly but 
outputting groff annotation for the man pages. 

Fig.13: Function generating the man pages 
 

Fig.14: generated man page root.1 
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Fig.15: Display of root.1 

So the design is as follow: an independent python “argparse2help.py” file contains those two 
functions. This python script take as input the path of the first python file containing the 
ArgumentParser object (for example root-argparse.py) and the output file name and path. If the 
output ends with a .1 extension, it calls the write_man function, otherwise, if it ends with a .h 
extension, the write_header function is called. 

Fig.16: The main of argparse2help.py 

 
In the case of the python commands (for example rootls), they already make use of a library 
called cmdLineUtils which in turn uses the argparse module. Since python files already have the 
command line options feature via the argparse module, we only needed to generate the man 
pages. To do so we had to split the command’s code to two parts:  
1. The first python file would contain a function returning the ArgumentParser object. 
2. The second is the rest of the command’s code that will import the part we moved. 
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Fig.17: rootls.py old code 

Fig.18: New rootls.py 
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Fig.19: rootls-argparse.py 

Example to generate the man page of root command 
The generation for all commands (c++ and python) is done by calling the main function as 
follow:  
 python /pathToFile/argparse2help.py /pathToFile/root-argparse.py /pathToOutput/root.1 

That is simple!! 

I have applied those coding formats to the following commands: 
_ root     _ rootmv 
_ hadd     _ rootprint 
_ rootcling    _ rootrm 
_ hist2workspace   _ rootslimtree 
_ rootls     _ rootmkdir 
_ rootbrowse    _ rootcp 
_ rooteventselector   _ rootdrawtree   

Now all that is left is building them while building ROOT! 
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5. Building the System 

Now we had to integrate the process in the building of root so we modified the CMake files to 
add the needed dependencies and commands to build the headers and manual pages in the 
correct places. 

I would like to thank my supervisors Olivier Couet and Axel Naumann, as well as Guilherme 
Amadio for their help during this project.
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