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| ntroduction

Many bindings have been provided for the Lua extension language. Thislibrary provides a rudimen-
tary Lua binding for Daniel Veillard's libxml (also known as gnome-xml). This binding focuses on
the DOM-styleinterfaceto libxml, and providesa“DOM-inspired” interface. (The gdomelibrary was
used as areference for implementing DOM methods on top of the libxml base.)

[Modulel ua-1i bxm . h 1=

#i fndef LUA LIBXM._H
#define LUA LI BXM._H

int luaopen_libxm (lua_State *L);

#endi f

Modulel ua-li bxm . c 1=
#i ncl ude <stddef. h>
#i ncl ude <stdlib. h>
#i ncl ude <string. h>
#include <limts. h>

#i f def DEBUG
#i ncl ude <stdio. h>
#endi f

#i f defi ned( HAVE_LUA H)

#i ncl ude <l ua. h>

#i ncl ude <l aux!lib. h>

#el i f defined( HAVE_LUAS0_LUA H)
#i ncl ude <l uab50/1 ua. h>

#i ncl ude <l ua50/ I auxlib. h>
#endi f

#include <libxm/tree. h>
#i ncl ude <libxm/parser.h>
#i ncl ude <l ibxm /gl obals. h>

[Other includes 160

#i ncl ude "lua-Ilibxm.h"

Omplementation declarations 21

[C implementation definitions 400
int
| uaopen_libxm (lua_State *L) {
static const struct luaL_reg libxm[] ={
[(Functionsregistered inthe | i bxm table 1100
{NULL, NULL}
s

static const struct luaL_reg libxslt[] = {



(Functionsregistered inthel i bxsl t | table 1900
{NULL, NULL}
s
nitialize libxml 20

lualL_openlib(L, "libxm", libxm, O0);
lual_openlib(L, "libxslt", libxslt, 0);
return 2;

}
DTDs are good. Fully expanded entities are al so good.

Mnitialize libxml 2=

xm LoadExt Dt dDef aul t Val ue = 1;
xm SubstituteEntiti esDefault(1);

This section continues on pages 2, 3 and 19.

Namespace Construction

The Document Object Model (DOM) defines a module named domdefining a number of interfaces
such asNode, NodelLi st , Docunent , and so on. Here we define our equivalent of this namespace
layout, with a global domtable.

Mnitialize libxml 2[3=
I ua_pushstring(L, "doni);
| ua_newt abl e(L);

nsert namespace items into the domtable 301
lua_settabl e(L, LUA GL.OBALSI NDEX);

Memory Management

Pointers from Luato C data structures require the use of either light or full userdata. In order to allow
the use of metatable methods, full userdata items must be used.

Sincelibxml handles allocating its own data structures, the only thing we need to store in our userdata
itemsis a pointer to these structures—in effect a “boxed pointer”.

mplementation declarations2[=
struct box {

void *ptr;
s

This section continueson pages 3, 3, 3, 5, 6, 8, 11, 13, 17, 18, 19, 19, 20
and 21.

We want to insure that a unique boxed pointer full userdata exists for any given libxml object. Welll
do thisusing aweak table, keyed on alight userdata al so pointing to the object. We'll locate the weak
table by storing it in the registry, keyed on alight userdata pointer to some random address.



Implementation declarations 2[+=
static int unique_table;

nitialize libxml 23-=
| ua_pushl i ghtuserdata(L, &unique_table);

l ua_newt abl e(L); /* weak table */

l ua_newt abl e(L); / * metatable for weak table */
lua_pushliteral (L, "__node");

lua_pushliteral (L, "kv"); / * both keys and values are weak */

lua_settable(L, -3);
| ua_set netat abl e(L, -2);
|l ua_settabl e(L, LUA REG STRYI NDEX) ;

There is no automatic memory managment in libxml; nodes belong to the document they are a part
of and are usually only freed when the entire document is freed. This means that we can not free
anything when the " gc" method of an xm Node internal to a document is called. Furthermore, we
cannot free the document when its " gc" method is called if there are till any userdata containing
internal pointers.

Fortunately each node contains a pointer to the document it belongs to. We can use thisto maintain a
reference count of userdata items pointing to internal nodes. When the last reference to anode in the
document is collected, then we can free the entire document.

[Implementation declarations 2[+=

struct docunent_private {
unsi gned ref count;

b

The DOM Node and NodeL ist Interfaces

The base interface for most of the DOM interfaces we're interested in isthe Node interface.

[nsert namespace items into the domtable3=
| ua_pushstring(L, "Node");
| ua_newt abl e(L);

nsert namespace itemsinto thedom Node table 40

[(Register items that are subtypes of dom Node 90
lua_settable(L, -3);

This section continues on page 6.

The following values can be returned for thenodeType attribute:

Omplementation declarations 2[3=
#defi ne NodeTypeDefs \
NODETYPE( ELEMENT_NODE, 1) \
NODETYPE( ATTRI BUTE_NODE, 2) \
NODETYPE( TEXT_NODE, 3) \
NODETYPE( CDATA_SECTI ON_NCDE, 4) \
NODETYPE( ENTI TY_REFERENCE_NODE, 5) \



NODETYPE( ENTI TY_NODE, 6) \

NODETYPE( PROCESSI NG_| NSTRUCTI ON_NCDE, 7) \
NODETYPE( COWENT _NCODE, 8) \

NODETYPE( DOCUVENT _NODE, 9) \

NODETYPE( DOCUVENT _TYPE_NODE, 10) \
NODETYPE( DOCUVENT _FRAGVENT _NODE, 11) \
NODETYPE( NOTATI ON_NODE, 12)

enum NodeType {

#defi ne NODETYPE(name, val ue) nane = val ue,
NodeTypeDef s

#undef NODETYPE

}s

[Insert namespace items into thedom Node tabledE
#def i ne NODETYPE(nanme, val ue) \
| ua_pushstring(L, #name); \
| ua_pushnunber (L, (lua_Number) value); \
lua_settable(L, -3);
NodeTypeDef s
#undef NODETYPE

This routine takes an x Node pointer and pushes it onto the Lua stack. If it is hecessary to create

anew userdata, it determines the appropritate metatable..

[C implementation definitions4z
static int
I uaX_pushxm Node(l ua_State *L, xml Node *node) {
i f(node == NULL) {
I ua_pushnil (L);
return 1;
} else {
| ua_pushl i ghtuserdata(L, &unique_table);
lua_gettabl e(L, LUA REG STRYI NDEX) ;
| ua_pushl i ght userdata(L, node);
lua_rawget (L, -2);
if('lua_isnil (L, -1)) {
lua_renove(L, -2);
#i f def DEBUG

fprintf(stderr, "Userdata for % is old\n", node);

#endi f
return 1;
} else {
struct box *sb;
char *ntnanme = NULL;
swi t ch(node->type) {

[Casesfor xm Node typesin| uaX_pushxm Node 100

defaul t:
luaL_error(L, "can't push XM. node type %",
return O;

}

sb = lua_newuserdata(L, sizeof(struct box));

sb->ptr = node;
| ualL_get net at abl e(L, ntnane);
l ua_set net atabl e(L, -2);

node- >t ype) ;



[Add the new userdatato theuni que_t abl e 50
lua_replace(L, -3);
lua_pop(L, 1);

ncrement the document's count of internal references 50
#i f def DEBUG

fprintf(stderr, "Userdata for % (type %) is newn", node, mtnane);
#endi f

return 1;

}
}
}

This section continues on pages 5, 6, 7, 7, 8, 8, 10, 11, 11, 12, 13, 14, 16,
17,17, 17, 18, 19, 20, 21 and 21.

We need to add the newly-created userdatato the uni que_t abl e. At this point the Lua stack con-
tainstheuni que_t abl e, ani | , and the new full userdata.

[Add the new userdatato the uni que_t abl e5=

| ua_pushli ght userdata(L, node);
| ua_pushval ue(L, -2);
lua_rawset (L, -5);

When the userdata is new then we can increment the reference count.

ncrement the document's count of internal references5Z

{
xm Doc *doc = node->doc;
struct docunent_private *private = doc->_private;
++(private->refcount);

#i f def DEBUG
fprintf(stderr, "docunent % now has % references\n",

doc, private->refcount);
#endi f

}
When areference to anode is freed, we decrement the refernece count.

Implementation declarations 2[+=
static int dom Node_ _gc(lua_State *L);

[C implementation definitions 43=

static int
dom Node__gc(lua_State *L) {
struct box *sb = lua_touserdata(L, 1);

xm Node *node = sb->ptr;
xm Doc *doc = node->doc;
struct docunent_private *private = doc->_private;

private->refcount -= 1;
#i f def DEBUG
fprintf(stderr, "Userdata for % is going away\n", node);
fprintf(stderr, "Docunent % now has % internal nodes\n",
doc, private->refcount);



#endi f

i f(private->refcount == 0) {
#i f def DEBUG
fprintf(stderr, "Freeing docunent %\n", doc);
#endi f
free(private);
xm FreeDoc(doc) ;

}

return O;

}

Thelibxml library does not have any data structures corresponding to the DOM NodelLi st abstrac-
tion (since xm Node objects contain internal linked list fields). Instead, we'll use atable with a cus-
tom metatable to implement the NodelLi st interface.

Implementation declarations 2[+=

static int |uaX_newNodeList(lua_State *L, xm Node *head);
static int dom NodeList__index(lua_State *L);
static int dom NodeList__new ndex(lua_State *L);

nsert namespace items into the domtable 3=
l ua_pushstring(L, "NodeList");
l ua_newt abl e(L);
temsin, and functions using, thedom NodeLi st namespace 6]
lua_settabl e(L, -3);

Mtemsin, and functions using, thedom NodeLi st namespaceb[=
| uaL_newret at abl e(L, "dom NodeList");
| ua_pushstring(L, "__index");
| ua_pushval ue(L, -3);
| ua_pushccl osure(L, dom Nodeli st__index, 1);
lua_settable(L, -3);
| ua_pushstring(L, "__new ndex");
I ua_pushcfunction(L, dom Nodelist__new ndex);
lua_settable(L, -3);

lua_pop(L, 1);

This section continues on page 8.

Thel uaX_newNodelLi st function createsaNodeLi st given the node at the head of the list.

[C implementation definitions 4[4+=
static int
| uaX_newNodeLi st (lua_State *L, xm Node *head) {

[Create anew table and tag it asaNodeLi st 700

[Fill inthe" head" field 70
return 1;

}



[Create anew table and tag it asaNodeLi st 7=
| ua_newt abl e(L);
| ualL_get net at abl e(L, "dom NodeList");
| ua_set met at abl e(L, -2);

If the list is non-empty, we set the value of the first index.

[Fill inthe™ head" field7=
if(head !'= NULL) ({
I uaX_pushxm Node(L, head);
lua_rawseti (L, -2, 1);

}
The newi ndex method does nothing but say “no”.

[C implementation definitions 44+=
static int
dom NodelLi st __newi ndex(lua_State *L) {
l ua_pushstring(L, "NodeList objects are read-only");
lua_error(L);
return O;

}

Thei ndex method, on the other hand, does alot of things. First, it provides the usual Luainterface
to array-like tables (with 1-based indexingand an " n" field. It also providesthe DOM i t emmethod
(which uses 0-based indexing) and al engt h attribute.

[C implementation definitions 43=
static int
dom NodelLi st __index(lua_State *L) {
i f(lua_isnunber(L, 2)) {
int i = (int) lua_tonunmber(L, 2);
return |uaX_geti NodeList(L, 1, i);
} else if(lua_isstring(L, 2)) {

const char *field = lua_tostring(L, 2);

if(stremp(field, "n") == 0) {
lua_pop(L, luaX geti NodeList(L, 1, INT_MAX));
| ua_pushstring(L, "length");
lua_rawget (L, 1);
return 1;

} else if(strenp(field, "length") == 0) {
lua_pop(L, luaX geti NodeList(L, 1, INT_MAX));
| ua_pushstring(L, "length");
lua_rawget (L, 1);
| ua_pushnunber (L, |ua_tonunber(L, -1));
return 1;

} else {
lua_gettabl e(L, |ua_upval ueindex(1));
return 1;

}

} else {
lua_gettabl e(L, |ua_upval ueindex(1));
return 1;



Mtemsin, and functions using, thedom NodeLi st namespace 6=
| ua_pushstring(L, "itent);
| ua_pushcfunction(L, dom NodelList_item;
lua_settable(L, -3);

[C implementation definitions 43=

static int
dom NodelLi st _iten(lua_State *L) {
int i = (int) lua_tonunmber(L, 2);

return |uaX_geti NodeList(L, 1, i + 1);
}

Our indexing function works lazily, computing entries as necessary.

mplementation declarations 2[+=
static int luaX_geti NodelList(lua_State *L, int index, int i);

[C implementation definitions 43=

static int

l uaX_geti NodeLi st (lua_State *L, int index, int i) {
int n = luaL_getn(L, index);
if(i <=0) {

| ua_pushstring(L, "invalid index for NodelList itenl);
lua_error(L);
return O;

}

if(i <=n) {
lua_rawgeti (L, index, i);
return 1;

}
[Check toseeif " | engt h" isaready defined 801

(Traverse items starting with item n 80
return 1;

}

If the" | engt h" field has aready been computed, it means we know how many items are in the
nodelist, and we can rule out indices that aren't explicitly in the table already.

[Check to seeif " | engt h" isaready defined8[=
l ua_pushstring(L, "length");
lua_rawget (L, index);
if(lua_isnunber(L, -1)) {
lua_pop(L, 1);
return O;

}
lua_pop(L, 1);

[Traverse items starting with item n8=
{
struct box *sb = (lua_rawgeti (L, index, n), lua_touserdata(L, -1));
xm Node *item = (sb !'= NULL) ? sb->ptr : NULL;
l'ua_pop(L, 1);



if(item== NULL)
return O;

while(n < i) {
item= item >next;
if(item== NULL) {
[Betthe" | engt h" fieldton 90
return O;

}

++n;
| uaX_pushxm Node(L, item;
lua_rawseti (L, index, n);

}
| uaX_pushxm Node(L, item;

}

[Betthe" | engt h" fieldto n9=
| ua_pushstring(L, "length");
| ua_pushnunber (L, (double) n);
lua_rawset (L, index);

The Document Node

Parsing a document yields a Docurrent node, which is distinct from the root element. The
dom Docunent interface inherits fromdom Node.

[Register items that are subtypes of dom Node 9=

l ua_pushstring(L, "Docunent");
l ua_newt abl e(L);

[Bet the metatable for dom Docunent 90

temsin, and functions using, thedom Documnent namespace 90
lua_settabl e(L, -5);

This section continues on pages 12, 14 and 15.

Thedom Docunent namespace table has a metatable that allows it to inherit from the dom Node
interface.

[Bet the metatable for dom Documnment 9

| ua_newt abl e(L);

l ua_pushstring(L, "__index");

| ua_pushval ue(L, -5); /* dom Node */
lua_settable(L, -3);

l ua_set met at abl e(L, -2);

The metatable for the boxed userdataitself contains methods for gc, i ndex, and newi ndex meth-
ods.

temsin, and functions using, thedom Docunent namespace9=
| uaL_newret at abl e(L, "dom Docunent");



l ua_pushstring(L, "__gc");

I ua_pushcfunction(L, dom Node__gc);
lua_settable(L, -3);

| ua_pushstring(L, "__index");

| ua_pushval ue(L, -3);

l ua_pushccl osure(L, dom Docunent __index, 1);
lua_settable(L, -3);

lua_pop(L, 1);

[Casesfor xm Node typesin| uaX_pushxm NodelO=

case XM._DOCUMENT _NODE:

case XM._HTM._DOCUMENT _NODE:
m name = “dom Docunent"”;
br eak;

This section continues on pages 12, 14 and 16.

In addition to the Node constants, the Docunent interface allows several read-only values to be
retrieved. Other values can be retrieved from the dom Docunent namespace.

[C implementation definitions 4[4+=

static int
dom Docunent __i ndex(lua_State *L) {
struct box *sb = lualL_checkudata(L, 1, "dom Docunent");

if(sb == NULL)
lualL_typerror(L, 1, "dom Docunent");

el se {
xm Doc *docunent = sb->ptr;
const char *field = lua_tostring(L, 2);

if(strcnmp(field, "nodeType") == 0) {
| ua_pushnunber (L, DOCUMENT_NCDE) ;
return 1;

} else if(strcnp(field, "nodeName") == 0) {

l ua_pushstring(L, "#docunent");
return 1;

} else if(strcnp(field, "childNodes") == 0) {
| uaX_newNodeLi st (L, docunent->children);
return 1;

} else if(strcnp(field, "docunentEl enent") == 0) {
xm Node *root El enent = xm DocGet Root El enent (docunent ) ;
| uaX_pushxm Node(L, rootEl enent);
return 1;

/* readonly attribute Docunent Type doctype; */

/* readonly attribute DOM npl ementati on inpl enentation; */

/* readonly attribute El enent docunent El ement; */

/* readonly attribute DOVBtring actual Encodi ng; */

/* attribute DOVBtring xm Encodi ng; */

/* attribute bool ean xni St andal one; */

/* attribute DOVBtring xm Version; */

/* attribute bool ean strictErrorChecking; */

/* attribute DOVBtring docunent URl; */

/* readonly attribute DOMConfiguration config; */

} else {
lua_gettabl e(L, |ua_upval ueindex(1));

}

10



}
return 1;

}

Right now, the only way to create a Docunent node is to parse an XML source document, either
from afile or from memory.

mplementation declarations 2[+=
static int luaX_xm ParseFile(lua_State *L);

static int |uaX_xm ParseMenory(lua_State *L);

[C implementation definitions 4=

static int
luaX_xm ParseFil e(lua_State *L) {
const char *pathname = lua_tostring(L, 1);

xm Doc *docunent = xnl ParseFil e( pat hnane);
#i f def DEBUG
fprintf(stderr, "parsed docunent %\n", docunent);
#endi f
i f(docunent) ({
struct docunment_private *private
= mal | oc(si zeof (struct docunent _private));
private->refcount = 0;
docunent->_private = private;
| uaX_pushxm Node(L, (xm Node *) docunent);
return 1;
} else {
return O;

[C implementation definitions 44+=
static int
luaX_ xm Par seMenory(lua_State *L) {
const char *buffer = lua_tostring(L, 1);
size_t len = lua_strlen(L, 1);
xm Doc *docunent = xml ParseMenory(buffer, 1en);
#i f def DEBUG
fprintf(stderr, "parsed document %\n", docunment);
#endi f
i f(document) {
struct document_private *private
= mal | oc(si zeof (struct docunent_private));
private->refcount = O;
docunent ->_private = private;
| uaX_pushxm Node(L, (xm Node *) docunent);
return 1;
} else {
return O;

(Functions registered inthe |l i bxm tablell=
{ "xm ParseFile", luaX xm ParseFile },

11



{ "xm ParseMenory", |uaX xm ParseMenory },

This section continues on pages 18 and 18.

Element Nodes

[Register items that are subtypes of dom Node 9F=
l ua_pushstring(L, "Elenment");
l ua_newt abl e(L);
[Bet the metatable for dom El ement 1200

temsin, and functions using, thedom El enent namespace 120
lua_settable(L, -5);

[Bet the metatable for dom El enent 12[=
l ua_newt abl e(L);
lua_pushstring(L, "__index");
| ua_pushval ue(L, -5); /* dom Node */
lua_settable(L, -3);
lua_set nmetatabl e(L, -2);

Mtemsin, and functions using, thedom El emrent namespacel2(=
| uaL_newret at abl e(L, "dom El ement");
l ua_pushstring(L, "__gc");
| ua_pushcfunction(L, dom Node__gc);
lua_settabl e(L, -3);
lua_pushstring(L, "__index");
| ua_pushval ue(L, -3);
| ua_pushccl osure(L, dom El enent __i ndex, 1);
lua_settable(L, -3);

l'ua_pop(L, 1);
This section continues on page 13.

[Casesfor xm Node typesin| uaX_pushxm Node 10#=

case XM._ELEMENT_NODE:
mt nanme = "dom El enent";
br eak;

[C implementation definitions 43=

static int
dom El ement __i ndex(lua_State *L) {
struct box *sb = lual_checkudata(L, 1, "dom El enent");

i f(sb == NULL)
lualL_typerror(L, 1, "dom El enment");

el se {
xm El ement *el enent = sb->ptr;
const char *field = lua_tostring(L, 2);

if(strcnmp(field, "nodeType") == 0) {
| ua_pushnunber (L, ELEMENT_NODE) ;
return 1;

} else if(strcnp(field, "nodeNane") == 0

12



[
| ua_pushst
return 1;

} else if(st

strcnp(field, "tagName") == 0) {
ring(L, el enment->nane);

rcnp(field, "parentNode") == 0) {

I uaX_pushxm Node(L, (xm Node *) el enent->parent);

return 1;
} else if(st

rcnp(field, "childNodes") == 0) {

| uaX_newNodelLi st (L, el enent->children);

return 1;
} else if(st

renp(field, "firstChild") == 0) {

| uaX_pushxm Node(L, el enent->children);

return 1;
} else if(st

rcnp(field, "lastChild") == 0) {

I uaX_pushxm Node(L, elenent->last);

return 1;
} else if(st

rcnp(field, "previousSibling") == 0) {

I uaX_pushxm Node(L, el ement->prev);

return 1;
} else if(st

renp(field, "nextSibling") == 0) {

I uaX_pushxm Node(L, elenent->next);

return 1;
} else if(st

rcnp(field, "ownerDocunent") == 0) {

I uaX_pushxm Node(L, (xm Node *) el enent->doc);

return 1;
/* readonly
} else {

attribute Typel nfo schemaTypel nfo; */

lua_gettabl e(L, |ua_upval ueindex(1));

}
}

return 1;

}

mplementation declarations 2[+=
static int domEl ement_getAttribute(lua_State *L);

temsin, and functions using, thedom El enent namespace 12(3=
l ua_pushstring(L, "getAttribute");
| ua_pushcfunction(L, dom El enent _getAttribute);

| ua_settabl e(L,

-3);

[C implementation definitions 44+=

static int

dom El ement _get Attribute(lua_State *L) {
struct box *sb = lual_checkudata(L, 1, "dom El enent");

i f(sb == NULL)

lualL_typerror(L, 1

el se {

const char *nane
xm Node *el enent

char *val ue
if(value ==
| ua_pushni
el se
| ua_pushst

13

"dom El ement ") ;

lua_tostring(L, 2);

sh->ptr;
= xm CGet Prop(el enent, nane);
NULL)
H(L);

ring(L, value);



return 1;

}

Text Nodes

FIXME Text and Comment interfaces should actually inherit from CharacterData.

[(Register items that are subtypes of dom Node 9=
l ua_pushstring(L, "Text");
| ua_newt abl e(L);
[Bet the metatable for dom Text 140

tems in, and functions using, the dom Text namespace 140
lua_settable(L, -5);

[Bet the metatable for dom Text 14[F
| ua_newt abl e(L);
lua_pushstring(L, "__index");
| ua_pushval ue(L, -5); /* dom Node */
lua_settable(L, -3);
| ua_set met at abl e(L, -2);

temsin, and functions using, thedom Text namespacel4=
| ualL_newret at abl e(L, "dom Text");
lua_pushstring(L, "__gc");
I ua_pushcfunction(L, dom Node__gc);
lua_settable(L, -3);
| ua_pushstring(L, "__index");
| ua_pushval ue(L, -3);
| ua_pushccl osure(L, dom Text __index, 1);
lua_settable(L, -3);

lua_pop(L, 1);

[Casesfor xm Node typesin| uaX_pushxm Node 10#=

case XM._TEXT_NOCDE:
m name = "dom Text";
br eak;

[C implementation definitions 43=

static int
dom Text __index(lua_State *L) {
struct box *sb = lual_checkudata(L, 1, "dom Text");

i f(sb == NULL)
luaL_typerror(L, 1, "dom Text");

el se {
xm Node *text = sb->ptr;
const char *field = lua_tostring(L, 2);

if(strcnp(field, "nodeType") == 0) {
| ua_pushnunber (L, TEXT_NODE) ;
return 1;
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} else if(strcenp(field, "nodeNane") == 0) {
lua_pushstring(L, "#text");
return 1;

} else if(strcnp(field, "nodeValue") == 0) {
l ua_pushstring(L, xm NodeGet Content(text));
return 1;

} else if(strcnp(field, "parentNode") == 0) {
| uaX_pushxm Node(L, text->parent);
return 1;

} else if(strenp(field, "previousSibling") == 0) {
| uaX_pushxm Node(L, text->prev);
return 1;

} else if(strcnp(field, "nextSibling") == 0) {
| uaX_pushxm Node(L, text->next);

return 1;
} else if(strcnp(field, "ownerDocunent") == 0) {
| uaX_pushxm Node(L, (xm Node *)text->doc);
return 1;
/* readonly attribute DOVString whol eText; */
} else {
lua_gettabl e(L, |ua_upval ueindex(1));
}
}
return 1;

}

Comment Nodes

[(Register items that are subtypes of dom Node 9+=

l ua_pushstring(L, "Comment");
l ua_newt abl e(L);

[Bet the metatable for dom Conmrent 150

temsin, and functions using, thedom Coment namespace 150
lua_settable(L, -5);

[Bet the metatable for dom Conment 15

| ua_newt abl e(L);

| ua_pushstring(L, "__index");

| ua_pushval ue(L, -5); /* dom Node */
lua_settable(L, -3);

l ua_set met at abl e(L, -2);

temsin, and functions using, thedom Comrent namespacel5E

| uaL_newret at abl e(L, "dom Conmment");

| ua_pushstring(L, "__gc");

I ua_pushcfunction(L, dom Node__gc);
lua_settable(L, -3);

| ua_pushstring(L, "__index");

| ua_pushval ue(L, -3);

| ua_pushccl osure(L, dom Comment __i ndex, 1);
lua_settable(L, -3);
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lua_pop(L, 1);

[Casesfor xm Node typesin| uaX_pushxm Node 10(#=

case XM._COMVENT_NODE:
mname = "dom Comment " ;
br eak;

[C implementation definitions 43=

static int
dom Conment __i ndex(lua_State *L) {
struct box *sb = lual_checkudata(L, 1, "dom Coment");

i f(sb == NULL)
lualL_typerror(L, 1, "dom Conment");

el se {
xm Node *text = sb->ptr;
const char *field = lua_tostring(L, 2);

if(strcnmp(field, "nodeType") == 0) {
| ua_pushnunber (L, COMVENT_NODE) ;
return 1;

} else if(strcnp(field, "nodeName") == 0) {
l ua_pushstring(L, "#coment");
return 1;

} else if(strcnp(field, "nodeValue") == 0) {
l ua_pushstring(L, xm NodeGet Content(text));
return 1;

} else if(strcnp(field, "parentNode") == 0) {
| uaX_pushxm Node(L, text->parent);
return 1;

} else if(strcnp(field, "previousSibling") == 0) {
| uaX_pushxm Node(L, text->prev);
return 1;

} else if(strenp(field, "nextSibling") == 0) {
| uaX_pushxm Node(L, text->next);

return 1;

} else if(strcnp(field, "ownerDocunent") == 0) {
| uaX_pushxm Node(L, (xm Node *)text->doc);
return 1;

} else {
lua_gettabl e(L, |ua_upval ueindex(1));

}

}
return 1;

}

Output Support

In libxml, custom output support isimplemented using the xm Qut put Buf f er structure, contain-
ing two callbacks: one for writes, and one for the final close. We will implement this abstraction as
atablewith"write" and" cl ose" elements.

[Other includes16=
#include <libxm/xm|O h>
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This section continues on pages 18 and 19.

Omplementation declarations 2[+=
static int luaX xnl SaveFi |l eTo(lua_State *L);

static int wite_callback(void *context, const char * buffer, int |en);
static int close_callback(void *context);
Thexm SaveFi | eTo function instantiates an output buffer and prepares the two callbacks.

[C implementation definitions 4[4+=

static int
luaX xm SaveFil eTo(lua_State *L) {
struct box *sb = lualL_checkudata(L, 2, "dom Docunent");

xm Doc *doc = (sb !'= NULL) ? sb->ptr : NULL;
xm Qut put Buf fer *buf = xm Al | ocQut put Buf f er (NULL) ;

i f(doc == NULL)
lualL_typerror(L, 1, "dom Docunent");

if(buf) {
buf - >context = L;
buf->writecal | back
buf - >cl osecal | back
}
| ua_pushnunber (L, xm SaveFi | eTo(buf, doc, NULL));
return 1;

write_call back;
cl ose_cal | back;

}

The write callback gets the first argument to xm SaveFi | eTo from the stack, retrieves the
"write" eement fromit, and callsit with the first argument and the string to be written.

[C implementation definitions 43=
static int
write_call back(void *context, const char *buffer, int len) {
lua_State *L = context;
int top = lua_gettop(L);

lua_pushstring(L, "wite");
lua_gettabl e(L, 1);

| ua_pushval ue(L, 1);

l ua_pushl string(L, buffer, len);
lua_call (L, 2, 0);

lua_settop(L, top);

return |en;

}
The close callback issimilar.

[C implementation definitions 4[4=
static int
cl ose_cal | back(void *context) {
lua_State *L = context;
int top = lua_gettop(L);
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l ua_pushstring(L, "close");
lua_gettabl e(L, 1);

| ua_pushval ue(L, 1);
lua_call (L, 1, 0);
lua_settop(L, top);
return O;

[(Functions registered inthe |l i bxm table 11[4=
{ "xm SaveFi |l eTo", |uaX xm SaveFileTo },

Catalog Support

Support for SGML and XML catalogsisavailablein libxml.

[Other includes 16[+=
#i ncl ude <l i bxm /catal og. h>

mplementation declarations 2[+=

static int luaX_xnl LoadCatal og(lua_State *L);
static int [uaX xnl LoadCat al ogs(lua_State *L);

[C implementation definitions 4[4=

static int
Il uaX xm LoadCat al og(lua_State *L) {
const char *pathnane = lua_tostring(L, 1);

i f(xm LoadCat al og( pat hnane) == 0) {
| ua_pushval ue(L, 1);
return 1;
} else {
return O;
}
}

static int

l uaX xm LoadCat al ogs(l ua_State *L) {
const char *pathnanmes = lua_tostring(L, 1);
xm LoadCat al ogs( pat hnanes) ;
return O;

}

[(Functions registered inthe |l i bxm table 114=

{ "xm LoadCat al og", |uaX xm LoadCatal og },
{ "xm LoadCat al ogs", |uaX xnl LoadCat al ogs },

XSLT Support
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We also support libxslt.

[Other includes 164=
#include <libxslt/xslt.h>
#include <libxslt/transform h>
#include <libxslt/xsltutils.h>

Parsing Stylesheets

We will tag pointersto parsed XSLT stylesheets with their own metatable.

Omplementation declarations 2[+=
static int Stylesheet_gc(lua_State *L);

nitialize libxml 2[3=
| ualL_newret at abl e(L, "libxslt Stylesheet");
| ua_pushstring(L, "__gc");
I ua_pushcfunction(L, Stylesheet_gc);
lua_settable(L, -3);

Stylesheets are created by calling xsl t Par seSt yl esheet Fi | e.

Implementation declarations 2[+=
static int luaX_xsltParseStyl esheetFile(lua_State *L);

[C implementation definitions 43=

static int
l uaX_xsltParseStyl esheetFil e(lua_State *L) ({
const char *pathname = lua_tostring(L, 1);

xsl t Styl esheet *styl esheet = xsltParseStyl esheet Fil e( pat hnane);
i f(stylesheet) {

struct box *sb = |ua_newserdata(L, sizeof(struct box));
sb->ptr = styl esheet;
lualL_getnetatabl e(L, "libxslt Stylesheet");
| ua_set nmet at abl e(L, -2);
return 1;
} else {
return O;

}
}

[(Functions registered inthe | i bxsl t| tablel9=
{ "xsltParseStyl esheetFile", |uaX xsltParseStylesheetFile },

This section continues on pages 21 and 21.

Applying Stylesheets

To run a spreadsheet, we use the xsl t Appl ySt yl esheet function. It takes a stylesheet, a docu-
ment, and a table mapping parameter names to parameter values, and returns a Document node.
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Implementation declarations 2[+=
static int luaX_xsltApplyStyl esheet(lua_State *L);

The wrapping of xsl t Appl ySt yl esheet isstraightforward, except that the parameters and pa-
rameter values need to be collected into a vector.

[C implementation definitions 43=

static int

luaX xslt Appl yStyl esheet (l ua_State *L) {
struct box *ssb = lualL_checkudata(L, 1, "libxslt Stylesheet");
xsltStyl esheet *stylesheet = (ssb !'= NULL) ? ssb->ptr : NULL;
struct box *dsb = lualL_checkudata(L, 2, "dom Document");

xm Doc *docunment = (dsb != NULL) ? dsb->ptr : NULL;
xm Doc *result = NULL;

const char **paranvec = NULL;
unsi gned nparans = O;

[Count the number of supplied parameters 2001
paranvec = nmalloc((nparans * 2 + 1) * sizeof(const char *));

[Fill in par amvec 200

result = xsltApplyStyl esheet (styl esheet, docunent, paramec);
free(paramvec);

if(result) {
struct docunment_private *private = mall oc(sizeof (struct docunment_private));
private->refcount = O;
result-> private = private;
I uaX_pushxm Node(L, (xm Node *) result);
return 1;

} else {
return O;

}

}

Before allocating avector for the parametersto passtoxsl t Appl ySt yl esheet , weneed to count
how many elements there are.

[Count the number of supplied parameters20=
I ua_pushnil (L);
whil e(lua_next(L, 3) !'=0) {
++npar ans;
lua_pop(L, 1);
}

Once par anmvec isalocated we can store parameter names and parameter values (which are X Path
expressions) into it.

[(Fill inpar anvec20=
{

const char **p = paranvec;
I ua_pushnil (L);
whil e(lua_next(L, 3) I=0) {
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*p++ = lua_tostring(L, -2);
*p++ = lua_tostring(L, -1);
lua_pop(L, 1);

}
*p++ = NULL;

}

[(Functions registered inthel i bxsl t| table 194=
{ "xsltApplyStyl esheet”, |uaX xsltApplyStylesheet },

Saving Results

Thexsl t SaveResul t To function is handled in asimilar manner to xm SaveFi | eTo above.

mplementation declarations 2[+=
static int luaX _xsltSaveResultTo(lua_State *L);

[C implementation definitions 4[4+=

static int
l uaX xsltSaveResul t To(lua_State *L) {
struct box *rsb = lualL_checkudata(L, 2, "dom Document");
xm Doc *result = (rsb !'= NULL) ? rsh->ptr : NULL;
struct box *ssb = lualL_checkudata(L, 3, "libxslt Stylesheet");

xsl tStyl esheet *stylesheet = (ssb !'= NULL) ? ssb->ptr : NULL;
xm Qut put Buf fer *buf = xm Al | ocQut put Buf f er (NULL) ;

if(buf) {
buf - >context = L;
buf - >wri t ecal | back
buf - >cl osecal | back
}
xsl t SaveResul t To(buf, result, stylesheet);
| ua_pushnunber (L, xm Qut put Buf ferC ose(buf));
return 1;

write_call back;
cl ose_cal | back;

(Functions registered inthel i bxsl t| table 193=
{ "xsltSaveResul t To", |uaX xsltSaveResultTo },

Stylesheet Garbage Collection

We can free the stylesheet when the last userdatareferenceto it is gone.

[C implementation definitions 43=

static int
Styl esheet _gc(lua_State *L) {
struct box *sb = lua_touserdata(L, 1);

21



22

xslt Styl esheet *styl esheet = sb->ptr;

#i f def DEBUG
fprintf(stderr, "Freeing styl esheet
#endi f

xsl t FreeStyl esheet (styl esheet);
return O;

}

%\ n",

styl esheet);



