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Abstract

Thank to the new Biferno xm Doc classit is now possible to open, create, modify and validate XM
documents. Besides, it is also possible to navigate their hierarchical structure and to get/set content
and attribute values combining xmlDoc with the other Biferno XML class, xm Node. xni Doc and
xm Node are declared by the xm Biferno extension.

1. xml Extension

1.1. Versions and Requirements

The first version of the xml extension available to developersis 1.1 and is packaged together with
Biferno 1.1 (usually Tabasoft extensions have the same versions of the package they are distributed
with). Biferno >= 1.1 isrequired to usethe xm extension.

xml is based on the libxml2 cross-platform library.

The extension is available to Linux, Windows and MacOSX developers. A MacOS classic version
will not be delivered.

To use Biferno xm you need access to a computer (Linux, Windows or MacOSX operating system)
with the following installed:

» Bifernoverson>=1.1

e on Linux and MacOSX: libxml2 (on Windows the library is statically linked into the extension
binary)

Information and downloads for libxml2 can be found at: http://www.xmlsoft.org

1.2. Installation
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The xm extension must be in the Ext ensi ons folder of Bi f er noHone. The exact location de-
pends on the platform:

Linux: / hone/ Bi f er noHone/ Ext ensi ons/ xm _bfr. so. The xm RPM instalation
package (available from Biferno 1.1) installs it to the right location and no additional opera-
tions are needed.

MacOSX: / User s/ Bi f er noHone/ Ext ensi ons/ xml _bfr. so. The Biferno (>= 1.1)
installer/updater copiesit to the right location and no additional operations are needed.

Windows: [ Program
Fi | es]/ Bi ferno/ Bi f er noHone/ Ext ensi ons/ xm _bfr. dl | .TheBiferno (>=1.1)
installer/updater copiesit to the right location and no additional operations are needed.

If thexm extension isinstalled while Biferno is running, a complete reload of Biferno is needed to
cause the loading of the new extension. Instructions to do a complete (from console or Bi f er -
noCt | ) reload of Biferno can be found in [BFRIA].

1.3. Compiling from sources

This section gives useful information to developers who want to recompile the xm  biferno exten-
sion from sources. If you just want to use the binary extension, skip this section.

Linux and MacOSX:

The Makefi | e islocated in: Ext ernal / xm / Makefil e. Thel i bxm folder containing
include headers is searched (by default) in the / usr/i ncl ude/ i bxm 2 folder. You can
override this setting passing the | NCLUDES variable to the command line, asin;

make | NCLUDES=/ usr /| ocal /i ncl ude/ | i bxml 2

This assuming that your | i bxm folderisin/ usr/ 1 ocal /i ncl ude/libxm 2.

The library used is | i bxm 2. so on Linux and | i bxm 2. dyl i b on MacOSX (directive -
I xm 2), and it is searched in the usua libraries search path (note that this can be overriden by
the LD LI BRARY_PATH environment variable, see "Defining Environment Variables for
Biferno" in [BFRIA]).

Win32:

Thexm extension is not compiled by default in the Bi f er no. dsw workspace. To compile it
open the project: Ext er nal / xm / xm VC/ xm VC. dswand build the extension.

Thelibraries needed are:

and they must be in the same folder as the other VisualC libraries.

The include directories to add to the search path for your environment (in tool-
>options->directories) are:

[ pat h cont ai ni | der s]\ LI BXML2- [ ver si on] . W N32\ | NCLUDE

ng the lib fo
[path containing the Ilib fol ders]\I CONV-[version].W N32\ | NCLUDE
[path containing the Iib fol ders]\ZLIB-[versi on].W N32\ | NCLUDE
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for example, on my system the paths are:

C: \ PROGRAM FI LES\ LI BXM_2- 2. 6. 4. W N32\ | NCLUDE
C: \ PROGRAM FI LES\ | CONV- 1. 9. 1. W N32\ | NCLUDE
C. \ PROCRAM FI LES\ ZLI B- 1. 1. 4. W N32\ | NCLUDE

(I downloaded the librariesin the C: \ PROGRAM FI LES\ folder).

Visit http://www.zlatkovic.com/libxml.en.html to obtain the needed libraries for Windows build-
ing.

2. Opening and Validating

We can open an existing and valid xml document just using the constructor of xm Doc:

voi d xm Doc(string fil epath)

The only parameter needed is afile path (following Biferno conventions) of an XML document. For
example, suppose that we have the following document (named "jclass.xml") in the same folder of
the script calling the xml constructor (as an example we use a Biferno man page as our first XML
document):

<?xm version="1.0" encodi ng="1SO 8859-1"?>
<! DOCTYPE bi f doc SYSTEM "http://ww. t abasoft.it/biferno/bfdocdtd/bifdoc.dtd">
<bi f doc>
<cl ass i npl em="c" >
<nane>j cl ass</ nanme>
<pur pose><par >Cal | i ng java code from Bi f er no</ par ></ pur pose>
<descr ><par >Docunent ati on wi Il be soon avail abl e</ par ></ descr >
<not e><par >Avai | abl e for Li nux,
MacOSX and W ndows from Bi ferno version 1.1</par></note>
</ cl ass>
<nmet hod static="no" visibility="public" varargs="yes">
<pcl ass>j cl ass</ pcl ass>
<nane>j cl ass</ nane>
<pr ot ot ype>
<param | i st >
<par anp
<pcl ass>stri ng</ pcl ass>
<name>cl assNanme</ nane>
<descr ><par >n. a. </ par ></ descr >
</ par ane
</ param.|ist>
</ pr ot ot ype>
<descr ><par >n. a. </ par ></ descr >
</ met hod>
</ bi f doc>

Calling:

<?
nmyDoc = xm Doc("jclass. xm ")
?>

can lead us to two different results:

» If the document validates, the call completes successfully. In this way we have instantiated a
new variable of classxm Doc pointing to the "jclass.xml" document.
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e If the document doesn't validate an error Er r _Docunent Par seFai | ed (of the class xnl -
Doc) isthrown.

(for the notion of Validation, please refer to [XMLNS]).

To avoid validation errors stopping the script execution we could use the err or . Resune and
error. Suspend biferno commands (see [BFRLG]). A better solution, nevertheless, is to verify
validation before calling the constructor. This can be obtained using the static method Val i dat e-
File:

static string ValidateFile(string path)

The pat h parameter is the location of the document that must be checked for validity and the return
value depends on the validation result. If the return value is empty (" "), it means that the document
isvalid, otherwise the error message returned by the validator is returned.

As an example, let us remove the tag </ pcl ass> at line 12 of our document (so that the tag
<pcl ass> doesn't close properly). We can check that the return string of Val i dat eFi | e inthis
caseis:

[ Li brary/ WebServer/ Docunment s/ j cl ass. xml : 24: parser error
Openi ng and ending tag m smatch: pclass |ine 12 and net hod

/ Li brary/ WebServer/ Docunent s/ j cl ass. xml : 25: parser error
Openi ng and ending tag m smatch: nethod line 11 and bifdoc

/ Li brary/WbServer/ Docunent s/ jcl ass. xm : 26: parser error
Premature end of data in tag bifdoc line 3

Coul d not parse docunent /Library/WbServer/Docunments/jclass. xn

To avoid the script breaking in case of validation failure, we could write code similar to the follow-

ing:
<?
if NOT(val Msg = xm Doc. Val i dateFile("jclass.xm"))
nyDoc = xm Doc("jclass. xm ")
el se
$"File doesn't validate. Error: " + val Msg
?>

3. Navigating the tree of a document

After we have created an xm Doc variable, we can navigate the document tree starting from the
root element using ther oot property:

<?

nmyDoc = xm Doc("jclass. xm ")
$myDoc. r oot
?>

The output of the script is:

bi f doc

This tells us that the root node of the document is the bi f doc node. Note that the r oot property,
as expected, returns a variable of classxm node.

Each node has a name and a content. The name can be accessed by the namne property and it is used
as the string representation of an xm Node object. The content is stored in the cont ent property.

4
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Asthe DOM (Document Object Model, see [XMLNS]) dictates, each node in a document can have
0 or more nodes in a deeper level (children) and O or more nodes at the same level. These can be
reached in Biferno using the chi | dr en and next properties of xm Node. In particular, the
chi | dr en property returns the first child of the node it is called upon. The other chi | dr en can
be obtained calling next on the node returned by the chi | dr en property.

As an example, we examine the following code that prints the names of all the nodes contained in
our "jclassxml" document:

<pre>
<?
function Print(string str, int indent)
{
for (i = 0; i < indent; i++)
$ I\t

$str + "\r\n"
}
function Wal kOnNodes(xm Node cur, int indent)
{

do

Print (cur.nane, indent)
if (cur.children)
Wal kOnNodes(cur. chil dren, indent + 1)
} while(cur = cur.next)

}
myDoc = xm Doc("jcl ass. xm ")
Print (myDoc. root, 0)

Wal kOnNodes( myDoc. root . chil dren, 1)
?>

</ pre>

The program starts from the root node, then calls the Wal kOnNodes function on the root's chil-
dren. VAl kOnNodes prints the names of the children. Besides, it calls itself recursively if the cur-
rent node has other children. The indenting is only for display purpose.

When there are no more nodes, the next property returns a nul | node. The code above exploits
this behaviour in order to know when to exit from the whi | e loop (xm Node. chi | dr en aso re-
turnsanul | node when no more nodes are available).

Despite the simplicity of the code (due to the recursive structure), its output looks a little more com-
plicated than one would expect:

bi f doc
t ext
cl ass
t ext
namne
t ext
t ext
pur pose
par
t ext
t ext
descr
par
t ext
t ext
not e
par
t ext
t ext
t ext
net hod
t ext
pcl ass
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t ext
t ext
name
t ext
t ext
pr ot ot ype
t ext
param | i st
t ext
par am
t ext
pcl ass
t ext
t ext
name
t ext
t ext
descr
par
t ext
t ext
t ext
t ext
t ext
descr
par
t ext
t ext

t ext

The complication arises from the fact that a text node is always present between tags. After the
bi f doc node (tag) we have at ext node (whose content is just a return/line feed character). Then
we have the cl ass node. It has childrens: t ext (the characters before <name>), nane (that has a
t ext child: the string "jclass"), text (the characters preceeding <purpose>), purpose (that has two
children), and so on.

All xml documents can be “navigated” with the previous code and all the nodes can be inspected.
The attributes of a node can be read with the call:

string GetAttr(string attrNane)

and content of nodes can be accessed via the property:

string content

All the properties of the xm Node class are read-only.

4. Creating a New XML Document

To create an XML document from scratch we can use the static method:
static void New(string version)
This method creates a new XML document in memory. The version parameter is optional (if empty

the string “1.0” is used) and the document is initially empty. We should at least add a root element
to it. This can be done using the method:

xm Node NewRoot (string namne)

that adds a new root node with name nane and returns an xml Node variable pointing the node just

6
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added

It'stime to see an example:

<?

nyNewDoc = xm Doc. New("1.0")

root = myNewDoc. NewRoot (" bi f doc")

myNewDoc. Save("j cl ass_new. xm ", "I SO 8859-1", true)
?>

This program creates an empty XML doc, adds a root element to it and saves it to disk. The Save
method:

int Save(string path, string encoding, bool ean indent)

writes the file on disk in the pat h location. The value of the encodi ng parameter (optional) is
written in the xm declaration. If thei ndent parameter istrue, the xm tags are written to the file
indented with N tabulator, where N is the children-level of the tag. The file created by this code
("jclass_new.xml") is:

<?xm version="1.0" encodi ng="1SO 8859-1"?>
<bi f doc/ >

We can add a DTD (“Document Type Definition”) declaration to the XML document using the fol-
lowing method:

voi d Ext Subset (string rootName, string publiclD, string systenl D)

The three parameters are: the root name ("bifdoc" in our case), the public ID and the system ID of
the DTD (see [XMLNS] for details about public IDs and system IDs). Let's add the DTD declaration
to our code:

<?

myNewDoc = xm Doc. New( " 1. 0")

root = nmyNewDoc. NewRoot (" bi f doc")

nmyNewDoc. Ext Subset (" bi f doc", |,
"“http://ww.tabasoft.it/biferno/bfdocdtd/ bifdoc.dtd")

myNewDoc. Save("j cl ass_new. xm ", "I SO 8859-1", true)

?>

Consequentely, our document becomes:

<?xm version="1.0" encodi ng="1SO 8859-1"?>
<! DOCTYPE bi f doc

PUBLIC "" "http://ww.tabasoft.it/biferno/bfdocdtd/bifdoc.dtd">
<bi f doc/ >

Now let's add aroot child to our document with name cl ass, with an attribute i mpl emwith value
¢ and four children: name, pur pose, descr and not e. The last three also have one children
each named par a (yes, we are trying to rebuild our initial file "jclass.xml" from scratch!).

<?

myNewDoc = xm Doc. New("1.0")

root = nmyNewDoc. NewRoot (" bi f doc")

myNewDoc. Ext Subset (" bi f doc", |,
"http://ww.tabasoft.it/biferno/bfdocdtd/bifdoc.dtd")

cl assNode = root. NewChil d("cl ass")
cl assNode. NewAttr ("i npl ent, "c")

nanmeNode = cl assNode. NewM xedChi | d(" nanme", "jcl ass")




Managing XML Documents with Biferno

pur poseNode = cl assNode. NewChi | d(" pur pose")
pur poseCont ent Node = pur poseNode. NewM xedChi | d( " par ",
"Calling java code from Biferno")

descr Node = cl assNode. NewChi | d( " descr")
descr Cont ent Node = descr Node. NewM xedChi | d(" par",
"Docunentation will be soon avail abl e")

not eNode = cl assNode. NewChi | d( " not e")
not eCont ent Node = not eNode. NewM xedChi | d("par", "Avail able for Linux,
MacOSX and W ndows from Bi ferno version 1.1")

nmyNewDoc. Save("j cl ass_new. xm ", "I SO 8859-1", true)
?>

With the xm Node method:

void NewAttr(string attrNane, string attrContent)

We can add an attribute to a node. The two xm Node methods:

xm Node NewChil d(string nane)
xm Node NewM xedChi |l d(string nanme, string content)

add new nodes to the document. The new nodes are children of the node the method is called upon.
Thefirst method adds a node with not ext content (it contains only other nodes), the second can be
used to add a node together with t ext content. In the same way we can add ar oot element to a
document (having t ext content or not) using one of the two methods:

xm Node NewRoot (string nane)
xm Node NewM xedRoot (string nane, string content)

The document saved by our last code is:

<?xm version="1.0" encodi ng="1SO 8859-1"?>
<! DOCTYPE bi fdoc PUBLIC ""
"“http://ww. tabasoft.it/biferno/bfdocdtd/bifdoc.dtd">
<bi f doc>
<cl ass i npl en="c" >
<nane>j cl ass</ nane>
<pur pose>
<par>Cal ling java code from Bi f er no</ par >
</ pur pose>
<descr >
<par >Docunentation will be soon avail abl e</ par >
</ descr >
<not e>
<par >Avai | abl e for Linux,
MacOSX and W ndows from Biferno version 1.1</par>
</ not e>
</ cl ass>
</ bi f doc>

5. SetTreeFromString Method

The Set Tr eeFr ontt ri ng method from the xm Node class allows a string containing xml
markup to be added to an XML document, as another node's child.

Let'sreturn to theinitial smple code:

<?
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nmyNewDoc = xm Doc. New(" 1. 0")

root = nyNewDoc. NewRoot (" bi f doc")

nmyNewDoc. Ext Subset (" bi f doc", |,
"http://ww.tabasoft.it/biferno/bfdocdtd/bifdoc.dtd")

nyNewDoc. Save("j cl ass_new. xm ", "ISO 8859-1", true)

?>

This code creates the document:

<?xm version="1. 0" encodi ng="1SO 8859-1"?>
<! DOCTYPE bi f doc

PUBLIC "" "http://ww.tabasoft.it/biferno/bfdocdtd/bifdoc.dtd" >
<bi f doc/ >

Now suppose that we already have the string:

<cl ass i npl en¥"c">
<name>j cl ass</ nanme>
<pur pose>
<par>Cal ling java code from Biferno</ par >
</ pur pose>
<descr >
<par >Docunentation will be soon avail abl e</ par >
</ descr >
<not e>
<par >Avai | abl e for Linux,
MacOSX and W ndows from Bi ferno version 1. 1</ par >
</ not e>
</cl ass>

and we want to add it to the document in one step. The following code will do just that:

<?

nyNewDoc = xm Doc. New("1.0")

root = nmyNewDoc. NewRoot (" bi f doc")

myNewDoc. Ext Subset (" bi f doc", |,
"http://ww.tabasoft.it/biferno/bfdocdtd/bifdoc.dtd")

xm string = '<class inplem"c">
<nane>j cl ass</ nane>
<pur pose>

<par>Cal ling java code from Bi f er no</ par >
</ pur pose>
<descr >

<par >Docunentation will be soon avail abl e</ par >
</ descr >
<not e>

<par >Avai | abl e for Linux,

MacOSX and W ndows from Biferno version 1.1</par>

</ not e>
</ cl ass>'
cl assNode = root. Set TreeFronttri ng(xm string, &errorMsQ)
nmyNewDoc. Save("j cl ass_new. xm ", "ISO 8859-1", true)
?>

The content of the xm st ri ng string is processed and the corresponding nodes are added to the
document, obtaining the same document we obtained at the end of the previous section.

In order to obtain this, the content of x St r i ng must validate in the current document context. If

this is not the case an error Err _Par seMenor yFai | ed is thrown and the er r or Msg variable
contains a message explaining the reason of validation failure.

6. Processing Instruction
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The xm Node method:

xm Node NewPl (string name, string content)

adds a Processing Instruction node (see [XMLNS]) to the document and returns an xm Node vari-
able pointing to the node just added.

As an example, the following code adds a processing instruction node (an xsl-styl esheet) to our doc-
ument:

<?
myNewDoc = xm Doc. New("1.0")
root = nmyNewDoc. NewRoot (" bi f doc")
pi Node = root.NewPl ("xmnl -styl esheet",
"href="../web/sp2htm . xsl" type="text/xsl"")
myNewDoc. Ext Subset (" bi f doc", |,
"http://ww.tabasoft.it/biferno/bfdocdtd/bifdoc.dtd")
nmyNewDoc. Save("j cl ass_new. xm ", "I SO 8859-1", true)
?>

S0 that our document becomes:

<?xm version="1.0" encodi ng="1S0O 8859-1"?>

<! DCCTYPE bi f doc PUBLIC "*"
"http://ww.tabasoft.it/biferno/bfdocdtd/bifdoc. dtd">

<?xm - styl esheet href="../web/sp2htm .xsl" type="text/xsl"?>

<bi f doc/ >

/. Errors

xm Doc methods and properties can throw the following errors:

e Err_Docunent Par seFai | ed: Isreturned by the xm Doc constructor when the XML doc-
ument pointed to by the pat h parameter is not a valid XML file (this error is related to
I'i bxm 2'sxm Par seFi | e failing).

e Err_EnptyDocument : If an XML document is empty, accessing the r oot property causes
thiserror.

* Err_SaveFai | ed: The error isthrown when the Save method fails. Generally thisisrelated
to folder permissions, make sure that the bi f er no user has permission to create files in the
folder containing the file specified by the pat h parameter. This error isrelated to | i bxm 2's
xm SaveFor mat Fi | eEnc failing.

* Err_NewbDocunent Fai | ed: the New method can throw this error in case of failure. This er-
ror should arise only when not enough memory remains on the system to create the new docu-
ment in memory (thiserror isrelatedto | i bxm 2'sxm NewDoc failing).

o Err_NewDTDFai | ed: thiserror isthrown by the Ext Subset method when the DTD declar-
ation can not be added to the document (this error is related to | i bxm 2's xml NewDt d fail-

ing).

e Err_AddChil dFai | ed: can be caused by NewRoot , NewM xedRoot or Ext Subset
when the corresponding children node (the root or the external subset, i.e. the DTD node) can
not be added (thiserror isrelated to | i bxm 2'sxm AddChi | d failing).

e Err_AddPrevSi bl i ngFai | ed: can bethrown by Ext Subset whenl i bxm 2'sxm Ad-
dPr evSi bl i ng method, used to add the node as first node of the document, fails.

* Err_NewbDocNodeFai | ed: can be thrown by NewRoot or NewM xedRoot when the new
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root node could not be added (thiserror isrelated to | i bxm 2'sxm NewDoc Node failing).

The xm Node methods and properties can throw the following errors:

e Err_Nul | Node: isthrown when a method is applied on anul | node or a property of anul |
node is requested.

e Err_CantCreateAttribute: isthrown by NewAttr when I i bxm 2's xm NewPr op
fals.

* FErr_Cant Creat eNode: thrown by NewChil d, NewM xedChild or NewPl when
I'i bxm 2'sxm NewChi | d or xm NewPI fails.

e Err_UTF8Conver si onFai | ed: strings are always encoded to UTF- 8 before being passed
tothel i bxm 2 library. This error is thrown when the encoding fails (the i sol at 1 ToUTF8
function is used)

 Err_Isol ati nConver si onFai | ed: strings returned by the | i bxm 2 library are aways
decoded to | SOLATI N before being returned to the user. This error is thrown when the decode
fails (the UTF8Toi sol at 1 function is used)

» Err_DocGet Root El enent Fai | ed: this error is thrown by Set Tr eeFronfst ri ng if an
error occurred while attempting to get the root element of the XML tree created from the xm -
string parameter (I i bxm 2'sxnl DocGet Root El enent failed).

e FErr_AddChi |l dFai | ed: thiserror isthrown by Set Tr eeFr ontst r i ng if an error occurred
while attempting to add the new tree (created from the xm st r i ng parameter) to the node the
method isapplied to (I i bxm 2'sxm AddChi | d failed).

* Err_CopyNodeFai | ed: this error is thrown by Set Tr eeFr onfst ri ng when an error oc-
curred while attempting to create a copy of the root node of the tree (created from the xm -
st ri ng parameter) in order to add it to the node the method is applyed to (I i bxm 2'sxm -
Copy Node failed).

o Err_ParseMenor yFai | ed: this error is thrown by Set Tr eeFr onSt r i ng when an error
occurred while validating the xm st r i ng parameter (1 i bxm 2'sxm Par seMenor y failed).

e Err_AddPrevSi bl i ngFai | ed: can be thrown by NewPl when the | i bxm 2's xm Ad-
dPr evSi bl i ng, used to add the processing instruction node as first node, failed.

References

[BFRLG] Biferno Language Guide Tabasoft S.a.s.
[BFRIA] Biferno Installation and Administration Guide Tabasoft S.a.s.

[XMLNS] XML in anutshell A Desktop Quick Reference Elliotte Rusty Harold W. Scott Means
O'Reilly

[XMLAS] XML The Annotated Specification Bob DuCharme Prentice Hall PTR

11



	Managing XML Documents with Biferno
	Table of Contents
	1. xml Extension
	1.1. Versions and Requirements
	1.2. Installation
	1.3. Compiling from sources

	2. Opening and Validating
	3. Navigating the tree of a document
	4. Creating a New XML Document
	5. SetTreeFromString Method
	6. Processing Instruction
	7. Errors
	References

