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Introduction

xmltangle is a programthatcorvertsa specially-formattecKML file into sourcecode,implementingthe
tanglefunctionof literate programminglt readsin asourceXML file andparsesutthe
<programlisting> sectionsandusesherole attribute to determinawvhich sourcefile to putit in. For
example,if youhadthecode

<prograniisting rol e="mai nsource.c" >
#include & t;stdio. h&t;

int main()

{

printf("hello world\n!");
return O;

}
</ programisting>

in afile exanpl e. xm andranthe commandkmlitangle example.xml, theresultwould beafile call
mai nsour ce. ¢ whichwould be compilable Thefirst usageof a sourcefile in arole attribute createsa
new file, all otherusagesppenddo thatfile. You mayalsomalke multiple sourcefiles from the same
xml file by varyingtherole attribute. You canalsointermix programlistingdetweerseparatesource
files. However, thereis not currentlyarny way to reorderthe sourcdistingswithin the samefile. The
orderthey appeaiin thexml file is the orderthey will appeain the outputcode.

Motivation

Documentatiorhasalwaysbeena fascinatingpartof programmingor me.| like documentatiofecause
it allows otherpeopleto becomepartof the programmingprocesslt makesa programmuchmore
"living". Later, | readpartsof DonaldKnuthsbookon literateprogramming

(http://www-cs-Biculty stanford.edi+-knuth/Ip.html). In thatbook, DonaldKnuth saysthata program
shouldnot bewritten asa persondescribingto a computetow to do a particularjob, but insteada
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programshouldbewritten asa persondescribingto anothempersorhow they would tell acomputerto do
ajob. Thedifferences phenomenallf youwrite a programasif you weretalking to a personyoufind
thatyou have to explainyourselfmore.Writing a programasa documento someonelsealsoinherently
malkesthe codemoremaintainablebecausgust by readingyour code they arebetterableto understand
why you programmedhingstheway you did.

In literateprogrammingtherearetwo phases tangleandweave. Tanglingis theactof changingaweb
(thedocumendescribing/containingheliterateprogram)into a sourceprogramfor a machine Weaving
is the procesf typesettinghe documentor a humanto read.Originally, literateprogrammingvas
doneby usingTeX for thedocumentanguageandPascalfor the programmindanguageOtherpeople
have written mary otherliterateprogrammingengineshput they mostly revolve aroundTeX. | amabig
fanof TeX for the pioneeringt madeinto computettypesettinghowever, it really lacksasa general
documentanguagebecausehe syntaxis really too terrible. XML is muchcleanefandeasierto use.The
only probleml’ ve hadis rememberindo escapahe <s, >s,and&s. You maybeableto avoid thatusing
CDATA sectionshut | haven't tried that. After learningbits of TeX andLaTeX, | eventuallyfoundan
XML DTD calledDocBook,thatwasspecificallyfor writing technicaldocumentationUsingthe Jade
DSSSLstylesheeengine,onecouldevenmalke useof TeX asabackendfor DocBook.Fromthereon
out, all of thedocumentation’ ve ever written hasbeenin DocBookformat.However, oneday| was
writing somedocumentationand| thoughtthatit would be easiestf | justembeddedny sourcecodein
thedocumentatiotike | readaboutin DonaldKnuth’s book.| triedit, andit workedgreat!l wrotea
little perlscriptto dotheextracting,andit workedwonderfully. This programis anextensionof thatperl
script. Currentlyit only supportsXML DocBookfor its documentanguaggalthoughit supportsary
targetprogramminganguage)however| planon generalizingt sothatcanbe easilychangedy using
simplecommand-lineswitcheslt is alsomissingseveralof thefeatureghatKnuth suggestedh 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

Herel will describenow the programworks.In our sourcefiles, we aregoingto usefunctionsanddata
structurefrom bothglib andlibxml. Theshareddefinitionswill bein thefile xnl t angl e. h

#i ncl ude <glib.h>
#i ncl ude <parser.h>

#i ncl ude <glib.h>
#i ncl ude <parser.h>
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#i ncl ude <parserinternals.h>
#i ncl ude "xnl tangl e. h"

#i ncl ude <glib.h>
#i ncl ude <parser.h>
#i ncl ude "xnl tangl e. h"

The State Machine

While parsingthe XML documentthe programlooksfor the elementcalledpr ogr ani i sti ng.

/* this is the el enment used for generating programlistings */
#defi ne ELEMENT_NAME "program i sting"

It alsochecksther ol e attribute,to determinewhich file to putit in

/* this is the attribute that the file nanme is pulled from*/
#defi ne ATTRI BUTE_NAME "rol e"

Theprogramessentiallyhastwo states:

. it'sin thetargetelement

« it'snotin thetargetelement
t ypedef enum Tangl eParserState { NOT_I N ELEMENT, | N _ELEMENT } ParserState;

Also, we don't wantto outputary of the charactedataon any elementswithing our pr ogr ani i sti ng
element(thereshouldnt beary, but we justwantto make sure),sowe needto alwayscheckhow deep
we arefrom thepr ogr ani i sti ng elementandonly outputonlevel 0. Also, we needto keeptrack of
whichfile we arecurrentlyworking on, aswell asthefiles we have usedpreviously, sowe know whento
openanew one.

typedef struct Tangl eParserData {
Parser State state;

gint in_el enent_depth;

gchar *file_naneg;

GSLi st *used_fil es;

} Tangl ePar ser Dat a;
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The Parser

The parseconsistof callbackfunctionsfor the SAX interface.

Element Callbacks

The sstartelementcallbackhasthreejobs

- Determinegf thenew elementchangeprogramstate
« Determinethe outputfile nameif the parserchangesnto theIN_ELEMENT state
- Determinewhetherthe outputfile shouldbe overwrittenor appendedo

The callbackis passedhe parserstatedata,the elementname andthe elementattributes:

extern void startEl enent Cal | back(
gpoi nter user_data,

const CHAR *nane,

const CHAR **atrs

)

voi d startEl ement Cal | back(
gpoi nter user_data,

const CHAR *nane,

const CHAR **attrs)

{

Tangl ePar ser Dat a *par ser_dat a;

FILE *out put _file;

gint attribute_index;

parser _data = (Tangl eParserData *) user_dat a;

Okay, sothefirst thingwe checkfor is whetheror notwe arecurrentlyin a programlistingelement

/* don’t process subel enents of a source listing */

i f(parser_data- >state == | N_ELEMENT)
{

par ser _dat a- >i n_el enent _dept h++;

}

If we arenot, we checkto seeif currentelements programlisting.This shouldprobablybe changedo
two callbackfunctionsin the parserstate(isParserElemenandgetOutputFilenamelut I' Il do thatlater.
Also, if therearenot attributes,we justassumaet isn’t avalid programlisting (becauseave don't know
whatfile to putit in). Also, this checksto make surethatthe attributespointerisn’t null
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el se

{
if(attrs == NULL)

{

/* dont process for null attributes */
return;

}

i f(strcnp(name, ELEMENT_NAME) == 0)
{

Thenwe look for therole attribute becausehatswhathasthe outputfile name

/* look for attribute */
attribute_index = 0;

while(attrs[attribute_index] !'= NULL)

{

if(strcnp(attrs[attribute_index], ATTRI BUTE_NAME) == 0)
{

/* set up the parser to wite the source file */

Now thatwe have thefilename we freetheold filenameif therewasone

i f(parser_data->file_name != NULL)
{

g_free(parser_data->file_nane);

}
setup the parserstatewith thefile name the state andthe depth(0)

parser_data->file_nane = g_strdup(attrs[attribute_index + 1]);
parser_data- >state = | N_ELEMENT;
parser _data- >i n_el enent _depth = 0;

andrewrite thefile if it hasnt beenseerbefore(this usedto bein thecharactergallback,but it wouldn'’t
handlethe caseof having anemptyprogramlistingelementf someonavantedto write a blankfile).

if(g_slist_find_custon
par ser _dat a- >used_fil es,
parser_data- >fil e_nane,
( GConpar eFunc) strcnp

) == NULL)

{

output _file = fopen(
parser_data- >fil e_nane,
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"W
)i

fclose(output _file);

par ser _dat a- >used_files =
g_slist_prepend(

par ser _dat a- >used_fil es,
g_strdup(parser_data- >fil e_nane)
)

}

If therole wasnt right, just go to the next attribute. Afterwards,return

} /* end attribute check */

attribute_i ndex++;

attribute_i ndex++;

} /* end attribute search */
end el ement chec

Y /¥ d el heck */

} /* end state checks */

} /* end function */

At theendof theelementall we needto dois checkour state,our depth,andalterour stateif necessary

extern voi d endEl enent Cal | back(
gpoi nter user_data,
const CHAR *nane

)

voi d endEl ement Cal | back(
gpoi nter user_dat a,
const CHAR *nane)

{

Tangl ePar ser Dat a *par ser_dat a;

parser _data = (Tangl eParserData *)user_dat a;

i f (parser_data- >state == | N_ELEMENT)
{

i f(parser_data->in_elenent_depth > 0)
{

par ser _dat a- >i n_el enent _dept h-;

}

el se

{

parser _data- >state = NOT_I N_ELEMENT;
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Characters Callback

Thecharactergallbackis calledwhenererthe XML parserencountergharactedata.Someentitiesare
automaticallycorvertedandpassedn astext. However, | amnot surehow userdefinedentitiesare
handled(eitherregularor systementities).If anyoneknows how to do this with the SAX interface let me
know. Anyway, the functiondefinitionis simple:

extern void charactersCal |l back(
gpoi nter user_data,

const CHAR *chars,

int lent

)

voi d charactersCal | back(

gpoi nter user_data,

const CHAR *chars,

int len)

{

Tangl ePar ser Dat a *par ser_dat a;
gchar *string;

FI LE *out put _file;

parser _data = (Tangl eParserData *)user_dat a;

All this functionreally doesis checkto seeif the parseris in the correctstate andif so,appendshetext
to thefile (file creationwashandledn the startelementcallback).

i f(parser_data- >state == | N_ELEMENT)
{
i f(parser_data->in_elenent_depth == 0)
{
/* create a file if it hasn't been nentioned before, otherw se ap-
pend to it */
output _file = fopen(parser_data->fil e_nane,
if(output_file !'= NULL)
{
/* the string duplication is to null
term nate the string, because the
string we get is not null termnated

a");
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*/

string = g_strndup(chars, |en);

fputs(string, output file);

fclose(output _file);

g_free(string);

}

el se

{

g_printerr("warning: error witing to file %\n", parser_data->file_nane);

}

e

Entity Callback

This wasrippedstraightfrom the gnorpmsourceandl have noideawhatit doesor how it doesit.

extern xm EntityPtr getEntityCall back(
gpoi nter user_dat a,
const CHAR *nane

)

xm EntityPtr getEntityCall back(
gpoi nter user_data,
const CHAR *nane)

{
return xm Get Predefi nedEntity(nane);

}

Parser Driver

Theparserdriveris very simple.lt justinitializesthe SAX XML interfacewith thefirst commandine
argument,andtellsit to run, andthenfreesthe memory Someday will addrealcommand-lineoptions.
But thatdayisn’t today

Okay; first we needto tell SAX whatcallbackswe areusing.It would probablybe easierto just make an
instancezeroit, andthensetthe oneswe neededbut | wasjustripping gnorpmsourcecodeblindly, and
thisis whatl cameup with:
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/* set up callback structure */
xm SAXHandl er tangl eParser Tenpl ate = {
NULL, /* internal Subset */
NULL, /* isStandal on */

NULL, /* haslnternal Subset */
NULL, /* hasExternal Subset */
NULL, /* resolveEntity */

get EntitycCal | back,

NULL, /* entityDecl */

NULL, /* notationDecl */

NULL, /* attributeDecl */

NULL, /* el enent Decl */

NULL, /* unparsedEntityDecl */
NULL, /* setDocunent Locator */
NULL, /* startDocunent */

NULL, /* endDocunent */

st art El enent Cal | back,

endEl enent Cal | back,

NULL, /* reference */

char act er sCal | back,

NULL, /* ignorabl eWitespace */
NULL, /* processinglnstruction */
NULL, /* comment */

NULL, /* warning */

NULL, /* error */

NULL /* fatal */

}s

Notethatthisis atemplate That'sbecausé don't believe in globalvariables gxceptfor holding
command-lineoptionsandthatsuchthing. Thiswill be copiedto thevariablethatSAX is actuallysent.
Okay, heresthe mainfunction:

gint main(gint argc, gchar *argv[])

{

xml Parser Ct xt Ptr ctxt; /* this is the SAX parser */

Tangl ePar ser Dat a par ser _dat a; /* this is nmy parser state data */
xm SAXHandl er t heParser; [* this is nmy callback struct */

So,first| needto initialize my structures:

/* copy ny tenplate */
t heParser = tangl eParser Tenpl at e;

parser _data.state = NOT_| N_ELEMENT,;
parser_data.in_el enent _depth = 0;
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parser _data.file_name = NULL;
parser _data.used_files = NULL;

Now, | needto attemptto parsethe XML file passednthecommandine

if(argc < 1)

{

g printerr("No file specified!");
exit(1);

}

ctxt = xm CreateFil eParser Ct xt (argv[1]);
if(ctxt == NULL)
{

g printerr("File % could not be parsed", argv[1]);
exit(1);
}

Now, thatl have my XML parsersetup,| needto givenit my callbackhandlerandmy statedata.

ctxt->sax = &t heParser;
ctxt->userData = (gpointer) &parser_data;

Now, the parseljust needgo run, andl needto print errorsif thereareary

xm Par seDocunent (ct xt);

if(! ctxt->well Forned)

{

g_printerr("File % is not a well-forned xm file -
parsi ng may have been inconplete\n", argv[1]);
exit(1);

}

And now, | justfree my structuresandexit

/* this prevents the next statement fromfreeing nmy structure */
ctxt->sax = NULL;

xm FreePar ser Ct xt (ctxt);

g_slist_free(parser_data.used _files);

return O;
} /* end of program */

10
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Bugs and Potential Improvements

- As alreadymentionedbe ableto customizewhich elementsandattributesareusedto generatéhe
sourcefiles

« Allow amethodto reordersourceelements
« Integrateasanoptionto gcc
- For C files, generatetfile and#line instructions

- Needto make anautoconfscript,sothatthis only utilizeslibxml andglib (removing arny othergnome
dependenciesik e usinggnome-configor makefiles)

+ Needto make someautoconfandautomale rulesfor usingxmltangle
+ Needto incorporatehebuild processnto xmltangle.xml
- Needto figureouthow to accessiserdefinedandsystementitieswith the SAX interface

- Needto autocreat@irectorieswhenthefile namecontainsslashesn it (currentlyit will write thefile
only if thedirectoryis available

+ Needto have acommand-lineoptionto includealicensein every sourcefile, or agenericinterfaceto
have it only expandcertainentitieswhenwriting to the sourcefile or in specialcircumstances

+ Needto tailor to large-scal@rojects.Sincethis programis asyet the only thing written lik e this, I'm
certainthatchangewill needto be madefor this to accomodat@rojectson alargerscale.

- Needto figureoutwhy SAX givesawell-formederrorwhengivena DOCTYPEdeclaration

- Needto standardize&way to list bugsandfixeswithin thecode,solatermaintainersanseeexactly
why optionswerechosen
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