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Introduction
xmltangle is aprogramthatconvertsa specially-formattedXML file into sourcecode,implementingthe
tanglefunctionof literateprogramming.It readsin asourceXML file andparsesout the

� programlisting� sections,andusestheroleattributeto determinewhich sourcefile to put it in. For
example,if you hadthecode

�
programlisting role="mainsource.c" �

#include &lt;stdio.h&lt;

int main()
{
printf("hello world\n!");
return 0;
}

�
/programlisting �

in afile example.xml andranthecommandxmltangle example.xml, theresultwouldbea file call
mainsource.c which wouldbecompilable.Thefirst usageof a sourcefile in a role attributecreatesa
new file, all otherusagesappendsto thatfile. You mayalsomakemultiplesourcefiles from thesame
xml file by varyingtherole attribute.Youcanalsointermixprogramlistingsbetweenseparatesource
files.However, thereis not currentlyany way to reorderthesourcelistingswithin thesamefile. The
orderthey appearin thexml file is theorderthey will appearin theoutputcode.

Motivation
Documentationhasalwaysbeena fascinatingpartof programmingfor me.I likedocumentationbecause
it allowsotherpeopleto becomepartof theprogrammingprocess.It makesa programmuchmore
"li ving". Later, I readpartsof DonaldKnuthsbookon literateprogramming
(http://www-cs-faculty.stanford.edu/~knuth/lp.html). In thatbook,DonaldKnuth saysthataprogram
shouldnot bewrittenasa persondescribingto a computerhow to do aparticularjob, but insteada
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programshouldbewrittenasa persondescribingto anotherpersonhow they would tell acomputerto do
a job. Thedifferenceis phenomenal.If youwrite a programasif you weretalking to a person,youfind
thatyouhaveto explainyourselfmore.Writing aprogramasadocumentto someoneelsealsoinherently
makesthecodemoremaintainable,becausejust by readingyourcode,they arebetterableto understand
why youprogrammedthingsthewayyoudid.

In literateprogramming,therearetwo phases- tangleandweave.Tanglingis theactof changingaweb
(thedocumentdescribing/containingtheliterateprogram)into asourceprogramfor a machine.Weaving
is theprocessof typesettingthedocumentfor a humanto read.Originally, literateprogrammingwas
doneby usingTeX for thedocumentlanguage,andPascalfor theprogramminglanguage.Otherpeople
havewrittenmany otherliterateprogrammingengines,but they mostlyrevolvearoundTeX. I amabig
fanof TeX for thepioneeringit madeinto computertypesetting,however, it really lacksasa general
documentlanguagebecausethesyntaxis really too terrible.XML is muchcleanerandeasierto use.The
only problemI’vehadis rememberingto escapethe � s, � s,and&s. You maybeableto avoid thatusing
CDATA sections,but I haven’t tried that.After learningbits of TeX andLaTeX, I eventuallyfoundan
XML DTD calledDocBook,thatwasspecificallyfor writing technicaldocumentation.UsingtheJade
DSSSLstylesheetengine,onecouldevenmakeuseof TeX asabackendfor DocBook.Fromthereon
out,all of thedocumentationI’ veeverwrittenhasbeenin DocBookformat.However, onedayI was
writing somedocumentation,andI thoughtthatit wouldbeeasiestif I just embeddedmy sourcecodein
thedocumentationlike I readaboutin DonaldKnuth’sbook.I tried it, andit workedgreat!I wrotea
little perl scriptto do theextracting,andit workedwonderfully. Thisprogramis anextensionof thatperl
script.Currentlyit only supportsXML DocBookfor its documentlanguage(althoughit supportsany
targetprogramminglanguage),however I planon generalizingit sothatcanbeeasilychangedby using
simplecommand-lineswitches.It is alsomissingseveralof thefeaturesthatKnuthsuggestedin hisbook.

If You Use xmltangle in Your Programs: If you use xmltangle in your programs (i.e. - you write an
xml file and use xmltangle to generate your source files), please be kind to everyone you distribute
the file to, and have the pre-generated source files in your tarball. This way, people don’t have to
already have xmltangle to build your program. We don’t need useless dependencies floating around.

The program
HereI will describehow theprogramworks.In our sourcefiles,we aregoingto usefunctionsanddata
structuresfrom bothglib andlibxml. Theshareddefinitionswill bein thefile xmltangle.h

#include
�
glib.h �

#include
�
parser.h �

#include
�
glib.h �

#include
�
parser.h �

2



Literate Programming with xmltangle

#include
�
parserInternals.h �

#include "xmltangle.h"

#include
�
glib.h �

#include
�
parser.h �

#include "xmltangle.h"

The State Machine
While parsingtheXML document,theprogramlooksfor theelementcalledprogramlisting.

/* this is the element used for generating program listings */
#define ELEMENT_NAME "programlisting"

It alsocheckstherole attribute,to determinewhich file to put it in

/* this is the attribute that the file name is pulled from */
#define ATTRIBUTE_NAME "role"

Theprogramessentiallyhastwo states:

• it’s in thetargetelement

• it’s not in thetargetelement

typedef enum TangleParserState { NOT_IN_ELEMENT, IN_ELEMENT } ParserState;

Also, wedon’t wantto outputany of thecharacterdataon any elementswithing ourprogramlisting
element(thereshouldn’t beany, but we justwantto makesure),soweneedto alwayscheckhow deep
we arefrom theprogramlisting element,andonly outputon level 0. Also, we needto keeptrackof
which file wearecurrentlyworking on,aswell asthefileswe haveusedpreviously, sowe know whento
opena new one.

typedef struct TangleParserData {
ParserState state;
gint in_element_depth;
gchar *file_name;
GSList *used_files;
} TangleParserData;
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The Parser
Theparseconsistsof callbackfunctionsfor theSAX interface.

Element Callbacks

Thestartelementcallbackhasthreejobs

• Determineif thenew elementchangesprogramstate

• Determinetheoutputfile nameif theparserchangesinto theIN_ELEMENT state

• Determinewhethertheoutputfile shouldbeoverwrittenor appendedto

Thecallbackis passedtheparserstatedata,theelementname,andtheelementattributes:

extern void startElementCallback(
gpointer user_data,
const CHAR *name,
const CHAR **atrs
);

void startElementCallback(
gpointer user_data,
const CHAR *name,
const CHAR **attrs)
{
TangleParserData *parser_data;
FILE *output_file;
gint attribute_index;

parser_data = (TangleParserData *) user_data;

Okay, sothefirst thingwe checkfor is whetheror not wearecurrentlyin a programlistingelement

/* don’t process subelements of a source listing */
if(parser_data- � state == IN_ELEMENT)
{
parser_data- � in_element_depth++;
}

If we arenot,wecheckto seeif currentelementis programlisting.This shouldprobablybechangedto
two callbackfunctionsin theparserstate(isParserElementandgetOutputFilename),but I’ ll do thatlater.
Also, if therearenot attributes,we just assumeit isn’t avalid programlisting (becausewedon’t know
whatfile to put it in). Also, this checksto makesurethattheattributespointerisn’t null
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else
{
if(attrs == NULL)
{
/* dont process for null attributes */
return;
}

if(strcmp(name, ELEMENT_NAME) == 0)
{

Thenwe look for therole attributebecausethatswhathastheoutputfile name

/* look for attribute */
attribute_index = 0;
while(attrs[attribute_index] != NULL)
{
if(strcmp(attrs[attribute_index], ATTRIBUTE_NAME) == 0)
{
/* set up the parser to write the source file */

Now thatwehave thefilename,we freetheold filenameif therewasone

if(parser_data- � file_name != NULL)
{
g_free(parser_data- � file_name);
}

setup theparserstatewith thefile name,thestate,andthedepth(0)

parser_data- � file_name = g_strdup(attrs[attribute_index + 1]);
parser_data- � state = IN_ELEMENT;
parser_data- � in_element_depth = 0;

andrewrite thefile if it hasn’t beenseenbefore(thisusedto bein thecharacterscallback,but it wouldn’t
handlethecaseof having anemptyprogramlistingelementif someonewantedto write ablankfile).

if(g_slist_find_custom(
parser_data- � used_files,
parser_data- � file_name,
(GCompareFunc)strcmp
) == NULL)
{
output_file = fopen(
parser_data- � file_name,
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"w"
);
fclose(output_file);
parser_data- � used_files =
g_slist_prepend(
parser_data- � used_files,
g_strdup(parser_data- � file_name)
);
}

If therolewasn’t right, just go to thenext attribute.Afterwards,return

} /* end attribute check */

attribute_index++;
attribute_index++;
} /* end attribute search */
} /* end element check */
} /* end state checks */
} /* end function */

At theendof theelement,all we needto do is checkourstate,ourdepth,andalterour stateif necessary.

extern void endElementCallback(
gpointer user_data,
const CHAR *name
);

void endElementCallback(
gpointer user_data,
const CHAR *name)
{
TangleParserData *parser_data;

parser_data = (TangleParserData *)user_data;

if(parser_data- � state == IN_ELEMENT)
{
if(parser_data- � in_element_depth > 0)
{
parser_data- � in_element_depth-;
}
else
{
parser_data- � state = NOT_IN_ELEMENT;
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}
}
}

Characters Callback

Thecharacterscallbackis calledwhenever theXML parserencounterscharacterdata.Someentitiesare
automaticallyconvertedandpassedin astext. However, I amnot surehow user-definedentitiesare
handled(eitherregularor systementities).If anyoneknowshow to do thiswith theSAX interface,let me
know. Anyway, thefunctiondefinitionis simple:

extern void charactersCallback(
gpointer user_data,
const CHAR *chars,
int lent
);

void charactersCallback(
gpointer user_data,
const CHAR *chars,
int len)
{
TangleParserData *parser_data;
gchar *string;
FILE *output_file;

parser_data = (TangleParserData *)user_data;

All this functionreally doesis checkto seeif theparseris in thecorrectstate,andif so,appendsthetext
to thefile (file creationwashandledin thestartelementcallback).

if(parser_data- � state == IN_ELEMENT)
{
if(parser_data- � in_element_depth == 0)
{
/* create a file if it hasn’t been mentioned before, otherwise ap-
pend to it */
output_file = fopen(parser_data- � file_name, "a");
if(output_file != NULL)
{
/* the string duplication is to null

terminate the string, because the
string we get is not null terminated
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*/
string = g_strndup(chars, len);
fputs(string, output_file);
fclose(output_file);
g_free(string);
}
else
{
g_printerr("warning: error writing to file %s\n", parser_data->file_name);
}
}
}
}

Entity Callback

This wasrippedstraightfrom thegnorpmsource,andI haveno ideawhatit doesor how it doesit.

extern xmlEntityPtr getEntityCallback(
gpointer user_data,
const CHAR *name
);

xmlEntityPtr getEntityCallback(
gpointer user_data,
const CHAR *name)
{
return xmlGetPredefinedEntity(name);
}

Parser Driver
Theparserdriver is verysimple.It just initializestheSAX XML interfacewith thefirst commandline
argument,andtells it to run,andthenfreesthememory. SomedayI will addrealcommand-lineoptions.
But thatdayisn’t today.

Okay, first we needto tell SAX whatcallbackswe areusing.It wouldprobablybeeasierto just makean
instance,zeroit, andthensettheonesweneeded,but I wasjust ripping gnorpmsourcecodeblindly, and
this is whatI cameupwith:
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/* set up callback structure */
xmlSAXHandler tangleParserTemplate = {
NULL, /* internalSubset */
NULL, /* isStandalon */
NULL, /* hasInternalSubset */
NULL, /* hasExternalSubset */
NULL, /* resolveEntity */
getEntityCallback,
NULL, /* entityDecl */
NULL, /* notationDecl */
NULL, /* attributeDecl */
NULL, /* elementDecl */
NULL, /* unparsedEntityDecl */
NULL, /* setDocumentLocator */
NULL, /* startDocument */
NULL, /* endDocument */
startElementCallback,
endElementCallback,
NULL, /* reference */
charactersCallback,
NULL, /* ignorableWhitespace */
NULL, /* processingInstruction */
NULL, /* comment */
NULL, /* warning */
NULL, /* error */
NULL /* fatal */
};

Notethatthis is a template.That’sbecauseI don’t believe in globalvariables,exceptfor holding
command-lineoptionsandthatsuchthing.Thiswill becopiedto thevariablethatSAX is actuallysent.
Okay, here’s themainfunction:

gint main(gint argc, gchar *argv[])
{
xmlParserCtxtPtr ctxt; /* this is the SAX parser */
TangleParserData parser_data; /* this is my parser state data */
xmlSAXHandler theParser; /* this is my callback struct */

So,first I needto initialize my structures:

/* copy my template */
theParser = tangleParserTemplate;

parser_data.state = NOT_IN_ELEMENT;
parser_data.in_element_depth = 0;
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parser_data.file_name = NULL;
parser_data.used_files = NULL;

Now, I needto attemptto parsetheXML file passedon thecommandline

if(argc
�

1)
{
g_printerr("No file specified!");
exit(1);
}

ctxt = xmlCreateFileParserCtxt(argv[1]);
if(ctxt == NULL)
{
g_printerr("File %s could not be parsed", argv[1]);
exit(1);
}

Now, thatI havemy XML parsersetup, I needto givenit my callbackhandlerandmy statedata.

ctxt- � sax = &theParser;
ctxt- � userData = (gpointer) &parser_data;

Now, theparserjust needsto run,andI needto print errorsif thereareany

xmlParseDocument(ctxt);

if(! ctxt- � wellFormed)
{
g_printerr("File %s is not a well-formed xml file -
parsing may have been incomplete\n", argv[1]);
exit(1);
}

And now, I just freemy structuresandexit

/* this prevents the next statement from freeing my structure */
ctxt- � sax = NULL;
xmlFreeParserCtxt(ctxt);

g_slist_free(parser_data.used_files);

return 0;
} /* end of program */
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Bugs and Potential Improvements

• As alreadymentioned,beableto customizewhich elementsandattributesareusedto generatethe
sourcefiles

• Allow amethodto reordersourceelements

• Integrateasanoptionto gcc

• For C files,generate#file and#line instructions

• Needto makeanautoconfscript,sothatthisonly utilizeslibxml andglib (removing any othergnome
dependencies,likeusinggnome-configfor makefiles)

• Needto makesomeautoconfandautomakerulesfor usingxmltangle

• Needto incorporatethebuild processinto xmltangle.xml

• Needto figureout how to accessuser-definedandsystementitieswith theSAX interface

• Needto autocreatedirectorieswhenthefile namecontainsslashesin it (currentlyit will write thefile
only if thedirectoryis available

• Needto havea command-lineoptionto includea licensein everysourcefile, or agenericinterfaceto
have it only expandcertainentitieswhenwriting to thesourcefile or in specialcircumstances

• Needto tailor to large-scaleprojects.Sincethis programis asyet theonly thingwritten like this, I’m
certainthatchangeswill needto bemadefor this to accomodateprojectson a largerscale.

• Needto figureout why SAX givesawell-formederrorwhengivena DOCTYPEdeclaration

• Needto standardizea way to list bugsandfixeswithin thecode,solatermaintainerscanseeexactly
why optionswerechosen
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