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TeX-like daemon documentation


Warning

This is work in progress.
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Download

To build this program you will need some files.  In particular, you
will need the Don Knuth’s source file for TeX the program.  Here we
explain how to get these files.

You run this script, misc/download-source-files.  On my broadband
connection this takes 70 seconds.  It gets some files that you might
not need, but don’t worry about that.

#!/bin/sh

# Download source files for the TeX-like daemon.

mkdir -p ./downloads/

wget http://mirror.ctan.org/systems/unix/tex-gpc.zip -O ./downloads/tex-gpc.zip
wget http://mirror.ctan.org/systems/knuth/dist/tex.zip -O ./downloads/tex.zip
wget http://mirror.ctan.org/systems/knuth/dist/lib.zip -O ./downloads/lib.zip
wget http://mirror.ctan.org/systems/knuth/dist/web.zip -O ./downloads/web.zip

(
    cd ./downloads
    for NAME in tex-gpc tex lib web
    do
        unzip $NAME.zip
    done
)

# Download GNU Pascal for reference while coding.
wget http://www.gnu-pascal.de/alpha/gpc-20060325.tar.bz2 \
    -O ./downloads/gpc-20060325.tbz

(cd ./downloads; tar -xvjf gpc-20060325.tbz)
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Build TeX-gpc

TeX-gpc is Wolfgang Helbig’s port of TeX to the GNU Pascal Compiler.
When you run the script misc/build-tex-gpc it will build a copy of
initex-gpc and exercise it (in a trivial manner).  This will take
about 6 seconds.

You’ll have to have done the downloads first, of course.

#!/bin/sh

set -u

# The directories we will use.
BIN=bin-gpc
TMP=tmp-gpc

# All other paths are relative to $TMP (and $BIN).

TANGLE_P=../downloads/tex-gpc/tangle.p
TANGLE=../$BIN/tangle-gpc

INITEX=../$BIN/initex-gpc

TEX_WEB=../downloads/tex/tex.web
INITEX_CH=../downloads/tex-gpc/tex.ch
INITEX_P=../$TMP/tex.p
TEX_POOL=../$BIN/TeXformats/tex.pool


# Set up the directories.
rm -rf $BIN
mkdir -p $BIN/TeXformats
rm -rf $TMP
mkdir -p $TMP


(
    cd $TMP

    echo "Compiling tangle"
    gpc $TANGLE_P -o $TANGLE

    $TANGLE $TEX_WEB $INITEX_CH $INITEX_P $TEX_POOL

    echo "Compiling initex"
    gpc --automake -Wno-warnings $INITEX_P -o $INITEX

    echo "To create tex, need to change $INITEX_CH."

)

rm -rf $TMP                     # Empty the tmp directory.

# Run the newly created initex.
(
    cd $BIN
    echo '\dump' | $INITEX
    cat texput.log
)
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Toy problem

The toyproblem folder contains a Pascal file toyproblem.p that invokes
external functions for input and output.

program ToyProblem(output);

{ Opening files. }
function tp_open_in(name_of_file : CString) : integer;
external name 'tp_open_in';

function tp_open_out(name_of_file : CString) : integer;
external name 'tp_open_out';

{ Closing files. }
procedure tp_close_in(file_descriptor : integer);
external name 'tp_close_in';

procedure tp_close_out(file_descriptor : integer);
external name 'tp_close_out';

{ Reading and writing. }
function tp_read(file_descriptor : integer; buffer : pchar; n : integer) : integer;
external name 'tp_read';

function tp_write(file_descriptor : integer; buffer : pchar; n : integer) : integer;
external name 'tp_write';


var file_descriptor : Integer;

begin

   file_descriptor := tp_open_out('wibble.dat');

end.
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Toy copy

Someone it has been said that every program starts as cat, which
copies standard input to standard output.  It’s one of the first
programs in Kernighan and Ritchie.

program ToyCopy;

var
   src : file of byte;
   tgt : file of byte;
   b   : byte;

begin

   reset(src, 'tmp/input.txt');
   rewrite(tgt, 'tmp/toycopy.txt');

   while not eof(src) do
   begin
      read(src, b);
      write(tgt, b);
   end;

   close(src);
   close(tgt);

end.





The challenge is to restructure this program so that i/o can be sent
to whereve we want.

Here we’ve rewritten the program to use external routines for the i/o.
Note that we’ve had to change the program logic slightly, because in C
the EOF occurs only when we ‘read past the end’.

program ToyCopy2;

type
   Cfile =  ^byte;               { It's just a pointer, to what we don't know. }

{ Open for input and output. }
procedure tp_reset(var file_pointer : Cfile;
                       name_of_file    : CString);
external name 'tp_reset';

procedure tp_rewrite(var file_pointer : Cfile;
                            name_of_file    : CString);
external name 'tp_rewrite';

{ Close and end of file. }
procedure tp_close(file_pointer : Cfile);
external name 'tp_close';

function tp_eof(file_pointer :  Cfile) : boolean;
external name 'tp_eof';

{ Read and write. }
procedure tp_read(    file_pointer : Cfile;
                  var b               : byte);
external name 'tp_read';

procedure tp_write(file_pointer : Cfile;
                   b               : byte);
external name 'tp_write';

var
   src : Cfile;
   tgt : Cfile;
   b   : byte;

begin

   tp_reset(src, 'tmp/input.txt');
   tp_rewrite(tgt, 'tmp/toycopy2.txt');

   while not tp_eof(src) do
   begin
      tp_read(src, b);
      { In C the EOF occurs only when we read 'past the end'. }
      if not tp_eof(src) then
         tp_write(tgt, b);
   end;

   tp_close(src);
   tp_close(tgt);

end.





And here we’ve implemented these external routines.

/*
It's easier to implement this using stdio rather than the low-level
i/o provided by system calls.
 */

#include <stdio.h>


void tp_reset(FILE **file_pointer, char *name_of_file){

  *file_pointer = fopen(name_of_file, "rb");
}

void tp_rewrite(FILE **file_pointer, char *name_of_file){

  *file_pointer = fopen(name_of_file, "wb");
}

void tp_close(FILE *file_pointer){

  fclose(file_pointer);
}

int tp_eof(FILE *file_pointer){

  return feof(file_pointer);
}

void tp_read(FILE *file_pointer, char *b){

  *b = getc(file_pointer);
}

void tp_write(FILE *file_pointer, char b){

  putc(b, file_pointer);
}









          

      

      

    


    
         Copyright 2010, Jonathan Fine.
      Created using Sphinx 1.1.3.
    

 





  
     Brought to you by Read the Docs
    
      
        	latest

      
    

  














  
    
      Navigation

      
        	
          index

        	
          next |

        	
          previous |

        	texlike-daemon 0.0 documentation 
 
      

    


    
      
          
            
  
Shared Objects

We will want several instances of the typesetting daemon, each with
their own set of macros and fonts loaded.  It is easy to link shared
objects to Python scripts by using the ctypes module.  But they are
still shared objects, and so they share state.

/* Show that a shared object has shared stated. */

int counter = 0;

int count() {

  return counter ++;
}





# We show that shared objects share data, and suggest a possible way
# that a process might be used as a shared object.

from ctypes import *

SO = './tp_count.so'

sos = [
    cdll.LoadLibrary(SO),
    cdll.LoadLibrary(SO)
]

assert sos[0]._handle == sos[1]._handle

for so in sos:
    so.restype = c_int


data = [sos[0].count() for i in range(3)] \
    + [sos[1].count() for i in range(3)] \
    + [sos[1].count() for i in range(3)]

assert data == range(9)

# According to http://linux.die.net/man/3/dlopen, if NULL is passed to
# dlopen() as the name of the shared object to load then "the returned
# handle is for the main program."  This might allow a process to be
# used as if it were a shared object.

from_handle = CDLL(name='guess', handle=sos[0]._handle)

assert [from_handle.count() for i in range(3)] == range(9, 12)

print 'ok'
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