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Abstract

The ASCII MCNP output file is converted to an interactive PDF using legacy printer
control characters.
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Historical Background

The ANSI standardized a set of printer carriage control characters that are used to
control the movement of paper through line printers [1]. Early versions of FORTRAN
adopted this standard in their Input/Output statements [2], and the ‘1’ printer
carriage control character is still found in many places throughout the ASCII
MCNP output file [3].

Character in
First Column Action

blank Advance 1 line before printing (single spacing)
0 Advance 2 lines before printing (double spacing)
- Advance 3 lines before printing (triple spacing)
+ Do not advance any lines before printing (overstrike)
1 Advance to next page before printing (form feed)
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Examples
Notice the ‘1’ in the first column as well as the first blank characters.

8/22/2024 | 4



Conversion to PDF Using Python

• Read the ASCII MCNP
output file. Find and store
the lines with a ‘1’ as the
character in the first column

• Write a LaTeX file using the
fancyvrb package to pull
the ASCII MCNP output file
in verbatim

• Compile the LaTeX file and
generate a PDF

(pseudocode →)

1 # Read ASCII MCNP output file

2 firstline = [1]; sections = list()

3 file = open(file_name , "r")

4 text = file.readlines ()

5 for line , x in enumerate(text , 1):

6 if x[0] == "1":

7 firstline.append(line)

8 sections.append(x[1:])

9 # Write LaTeX file

10 with open(tex_file , "w") as latex:

11 latex.write("\section{"+sections[n]+"}")

12 latex.write(

13 "\VerbatimInput[frame=single"

14 +",firstline="+str(firstline[n])

15 +",lastline="+str(firstline[n+1]-1)

16 +"]{"+file_name+"}\n")

17 latex.write("\\ newpage\n")

18 # Make PDF

19 subprocess.run(["latexmk","-pdf",tex_file ])
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Results
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Discussion
• Benefits

– The MCNP output PDF contains everything that is in the original file but is easier to
search and navigate

– The PDF takes up less memory than the ASCII file
– The conversion does not require any changes to the orginal file or the source code

• Considerations
– Only the ‘1’ control character is used. Is there good reason to use the other control

characters (see below) or introduce new ones?
– Is an ASCII file or a PDF the best way to convey MCNP results to users? What about

HTML or something else?
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