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Introduzione
Il presente lavoro mira a verificare la fattibilità dell’integrazione di un motore Prolog in un browser web, al fine di poter usare per lo sviluppo di pagine Internet anche script in linguaggio Prolog, similmente a quanto accade comunemente con Javascript, il cui codice viene interpretato ed eseguito a lato client.
Obiettivo del lavoro è scoprire se questa integrazione è realizzabile ed entro quali limiti, per poter arrivare a scrivere, all’interno del codice HTML, qualcosa di simile a:

…

<script language=”tuprolog”>

…

</script>

…

Esattamente come già oggi avviene con Javascript:

…

<script language=”JavaScript”>

…

</script>

In parte si fa riferimento allo sviluppo di tuProlog, un’interprete Prolog realizzato in Java. 
Per questo studio si prenderà in esame la struttura di Mozilla, un browser web open source, il cui codice è consultabile su Internet e liberamente modificabile.

Per arrivare al raggiungimento del risultato finale è necessario individuare i metodi attraverso cui il browser può processare il Prolog, e poter così interagire con i documenti che costituiscono le pagine web con tutte le loro singole componenti.

Capitolo 1

Prolog
Prolog (PROgramming in LOGic) è uno dei principali linguaggi di programmazione logica. E' stato creato da Alain  Colmerauer negli anni ‘70, costituendo un tentativo di realizzare un linguaggio di programmazione che consentisse l'espressione del problema in forma logica invece della traduzione di un algoritmo di soluzione con una serie di istruzioni da eseguire da parte della macchina. Ossia ciò che il programmatore specifica non è l’insieme dei passaggi elementari per la risoluzione del problema, ma le interazioni che intercorrono tra le entità del programma. Un programma logico consiste quindi, a differenza di un programma funzionale, di una sequenza di definizioni di relazioni. Pertanto un motore Prolog non deve ‘calcolare’, ma dedurre delle relazioni partendo dalle definizioni di cui dispone. Anche in Prolog esistono elementi imperativi, ma solo nel motore in esecuzione, il cui compito è estrarre risposte o valori impliciti dalle regole e dai fatti di cui un programma è composto.

tuProlog

tuProlog, noto anche come 2p, è un’interprete Prolog completamente scritto in Java, leggero e portabile, pensato per essere utilizzato per applicazioni ed infrastrutture Internet. tuProlog è stato progettato per essere configurabile dinamicamente e con elevate caratteristiche di interoperabilità.
L’integrazione con Java è stata resa la più ampia e trasparente possibile, e la possibilità di avere accesso tramite un programma Java a strutture e programmi Prolog permette ad un programmatore di disporre in ogni momento di due paradigmi di programmazione molto diversi e molto potenti: quello logico-dichiarativo e quello imperativo-orientato agli oggetti, in questo modo è possibile sviluppare componenti in grado di sfruttare tutta la potenza di un motore Prolog e la flessibilità di uno sviluppo basato sulla programmazione ad oggetti.
Mozilla
Mozilla è il nome in codice del browser Netscape Navigator il cui codice sorgente è liberamente disponibile su Internet con una licenza Open Source. Nel tempo al progetto base si sono aggiunti alcuni sotto-progetti indipendenti che, condividendo parte del sorgente di Mozilla, hanno portato allo sviluppo di un browser di nuova generazione, Firefox, (e un client mail, Mozilla Thunderbird) leggeri e in grado di funzionare indipendentemente l'uno dall'altro. Dal luglio 2002 è stata costituita una fondazione non-profit chiamata Mozilla Foundation che è attualmente responsabile del proseguimento del progetto Mozilla, con il supporto esterno di una vasta comunità di volontari e di numerose industrie del settore (IBM, Sun, Red Hat, tra le altre).

Caratteristiche

Il browser della suite Mozilla, Navigator, presenta come proprie funzionalità di punta il supporto per la navigazione a schede (tabbed browsing), il blocco delle finestre popup, il controllo totale (possibilità di bloccare l'accesso da uno, qualcuno o da tutti i siti) di cookies, delle immagini e del salvataggio dei dati inseriti nei form internet, oltre ad un sistema di crittografia delle password; inoltre è disponibile il sistema "Find as you type", cioè la possibilità di trovare un collegamento all'interno della pagina semplicemente digitandone il nome.

Il client di posta elettronica include un filtro bayesiano per la posta indesiderata, lo spam, filtri per l'organizzazione in più cartelle dei messaggi ricevuti, supporto per account multipli, allegati S/MIME, LDAP, ricevute di ritorno automatiche e firma digitale. Inoltre possiede un plugin per essere integrato con GnuPG,il software di crittografia asimmetrica del progetto Gnu. L'editor di pagine web supporta HTML, ridimensionamento dinamico di tabelle e immagini, inserimento e cancellazione rapida di celle nelle tabelle, supporto avanzato dei fogli di stile, CSS, e dei livelli di posizionamento. Mozilla supporta Java, Macromedia Flash ed è compatibile con tutti i plugin Netscape. Inoltre permette di creare plugin personalizzati per effettuare ricerche nel web.Tutta l'interfaccia dei componenti di Mozilla sono disponibili in molte lingue diverse, tra cui anche l'italiano. Mozilla è disponibile per diversi sitemi operativi (OS/2,AIX, FreeBSD, HPUX, GNU Linux, Gnu Linux per PPC,  Mac Os X, Solaris e Windows). Una delle caratteristiche offerte da Mozilla, di rilevanza per questo studio, è rappresentata dalla possibilità di estendere le sue funzionalità attraverso degli speciali plug-in dedicati detti ‘extension’ (estensioni, in italiano) che permettono appunto di "estendere" a piacere l’operatività del sistema. Ne esistono di ogni tipo, dal bloccaggio dei banner pubblicitari sulle pagine web alla gestione avanzata dei tab e dei cookie, alla gestione del mouse ecc. ecc.
Il motore su cui si basa Mozilla è Geko, in precedenza noto coi nomi in codice di ‘Raptor’ e ‘NGLayout’. Geko viene creato con l’intento di supportare al meglio HTML 4.0, CSS 1/2, gli standard W3C, XML 1.0, RDF e Javascript. In continuo sviluppo Geko contiene inoltre una serie di componenti complementari che formano il nucleo centrale di Mozilla e di alcune versioni commerciali di Netscape AOL.
Perché Mozilla

Per lo studio di fattibilità si è scelto Mozilla non solo per la disponibilità del codice sorgente e per la possibilità di modificarlo, ma anche e soprattutto perché uno studio accurato della sua struttura modulare permette di individuare una possibile soluzione al problema.
Analizzando infatti la struttura si nota che tutta l’applicazione si fonda su una struttura gerarchica basata sul motore Gecko.

Si riporta una visione della struttura di Mozilla nella Tabella 1
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Tabella 1
L’analisi di questa struttura rende chiaro che il browser poggia tutto il suo funzionamento su Gecko, attraverso quelli che vengono definiti toolkit, e che sfrutta anche delle componenti esterne, come per esempio il Javascript Debugger o il DOM Inspector.

Tale struttura permette di immaginare che sia possibile inserire il motore Prolog in questo ambiente come un componente esterno che viene utilizzato dall’applicazione al momento di eseguire il codice Prolog eventualmente presente nelle pagine HTML processate dal browser.

Il concetto appare più chiaro dopo aver analizzato il sistema usato da Mozilla per l’esecuzione del codice JavaScript.
Il motore JavaScript di Mozilla

All’interno del browser mozilla esiste un motore JavaScript realizzato in C++, sempre attivo, che esegue gli script contenuti nei file HTML che vengono di volta in volta visualizzate. All’interno del progetto Mozilla esiste però un altro motore JavaScript, realizzato in Java, Rhino, che trasforma il codice Javascript in Java.
In origine Rhino è stato creato per integrare in varie applicazioni la possibilità di eseguire il codice Javascript. Questo interprete, oltre ad eseguire il JavaScript 1.5, mette a disposizione una shell per l’esecuzione manuale degli script, nonché un compilatore in grado di trasformare codice sorgente JS in Java. In particolare permette anche di trasformare dei file contenti del codice Javascript in classi Java. Anche il browser Mozilla, attraverso la Java Virtual Machine è quindi in grado di eseguire il codice Java generato. E’ ragionevole pensare che una volta resa possibile la conversione di codice Prolog in Java, si può passare tale codice Java al browser, che lo eseguirà esattamente come esegue quello generato da Rhino o presente nelle normali applet contenute in alcune pagine web. Per effettuare questa conversione è necessario un opportuno strumento. Se questo strumento sarà in grado di convertire tutto il codice Prolog, sarà possibile far eseguire al browser qualsiasi script Prolog, mentre se questo strumento avrà delle limitazioni, queste si riverseranno sulla possibilità di scrivere script Prolog nell pagine web.

Lo strumento che può effettuare questa conversione già esiste, e non è altro che il motore tuProlog. Inglobandolo all’interno del browser e permettendogli di interagire con i DOM sarà possibile processare il linguaggio Prolog contenuto all’interno degli script delle pagine HTML.
Capitolo 2

I DOM

I Document Object Model sono delle API per i documenti HTML e XML, e fondamentalmente forniscono agli sviluppatori web due strumenti: danno una rappresentazione strutturale del documento in questione, e definiscono la maniera di rendere accessibile tale struttura agli script, permettendo di immaginare una pagina web come un gruppo strutturato di nodi. In sostanza permettono di connettere le pagine web agli script o ai linguaggi di programmazione in generale.

Tutte le proprietà, i metodi e gli eventi a disposizione dello sviluppatore per la manipolazione e la creazione di pagine web sono organizzati in oggetti, per esempio l’oggetto document rappresenta il documento stesso, oppure oggetti table che rappresentano tabelle e così via.

Se prendiamo in considerazione JavaScript vediamo che i DOM non sono un linguaggio di programmazione, ma senza di questi il JavaScript non avrebbe alcuna nozione della pagina o del documento XML, tantomeno degli elementi in cui queste sono strutturate. Qualsiasi elemento di un documento, come il documento stesso, l’header, le tabelle, il testo, che fanno parte dell’oggetto document, sono infatti rese accessibili ai linguaggi di scripting dai DOM.
I DOM sono stati realizzati per essere indipendenti da un qualsiasi linguaggio di programmazione in particolare, potremmo per esempio voler usare il Python al posto del JS, come si vede in alcuni esempi reperibili all’interno della documentazione di Mozilla. Di seguito riportiamo due esempi, uno in Python, l’altro in JavaScript, che cercano all’interno di un documento gli elementi paragrafo <P>.
	# Python DOM example

import xml.dom.minidom as m

doc = m.parse(C:\\Projects||Py||chap1.xml”);

doc.nodeName # DOM property of document object;

p_list = doc.getElementsByTagName(“para”);




Tabella 2
	# JavaScript DOM example
Paragraphs = document.getElementsByTagName(“P”);

// paragraphs[0] is the first <p> element

// paragraphs[1] is the second <p> elemnt etc.

alert(paragraphs[0].nodeName);




Tabella 3
Ogni browser ha una diversa implementazione dei DOM, e sono generalmente conformi allo standard definito dal W3C, il World Wide Web Consortium, e ciascuno di essi usa gli stessi modelli per permettere agli script di accedere agli oggetti della pagina.
Quando viene creato uno script questo può essere inserito nella pagina in due modi, all’interno del tag <SCRIPT> oppure usato immediatamente al momento di essere utilizzato, usando le API per gli elementi document o window per manipolare il documento stesso.

Per esempio, all’interno di una qualunque pagina HTML potremmo trovare sia
	<body onLoad=”window.alert(‘Benvenuti nella mia Home Page’);”>




Tabella 4
che 

	<html>

<script>

// crea un nuovo elemento H1, vi aggiunge del testo e lo inserisce nella //struttura del documento
heading = document.createElement(“H1”);

heading_text = document.createTextNode(“Big Head!”);

heading.appenChild(heading_text);

document.body.appendChild(heading);

</script>

</html>




Tabella 5
La tabella che segue descrive i tipi di dato delle API di DOM

	document
	L’oggetto di tipo document è il documento root stesso, quello cioè al cui interno di sta lavorando.

	element
	element si riferisce ad un elemento o un nodo di tipo element restituito da un membro delle API di DOM. Per esempio il metodo document.createElement() restituisce un oggetto che referenzia un node, e diciamo che questo metodo restituisce l’element creato nel DOM
Gli oggetti element implementano anche le interfacce Element dei DOM

	nodeList
	nodeList è un array di elementi, come il tipo che viene restituito da document.getElementsByTagName(). I singoli elementi di una nodeList sono accessibili in due modi:
· list.item(1)

· list[1]

Entrambi i modi sono equivalenti. Nel primo, item() è un singolo metodo applicato alla nodeList, mentre l’altro usa la tipica sintassi della notazione degli array

	attribute
	Quando un attributo è restituito da un metodo, per esempio createAttribute(), esso è un oggetto che si riferisce ad una speciale interfaccia degli attributi. Gli attributi sono come dei normali elementi DOM e come questi possono essere utilizzati.

	NameNodeMap
	Un nameNodeMap è come un array, ma gli elementi sono accessibili attraverso il nome o l’indice. I nomeNodeMap hanno un metodo item() che serve per rimuovere o aggiungere elementi.


Tabella 6
Un documento DOM si presenta come una gerarchia di nodi, alcuni tipi di nodi possono avere dei nodi figli di vario tipo, e altri sono nodi foglia all’interno della struttura del documento.

La maggior parte delle API definite dalle specifiche del W3C sono interfacce e non classi. Questo significa che per un’ implementazione è sufficiente richiamare i metodi e specificare le operazioni e non è necessario implementare delle classi che corrispondano direttamente alle interfacce. Tutto questo rende possibile per le API DOM usufruire dell’ereditarietà con le proprie strutture dati, così come permette di inserire queste API in nuove applicazioni con diverse gerarchie di classi. La soluzione convenzionale a questa struttura object-oriented è di definire dei metodi di costruzione che creino delle istanze di oggetti che a loro volta implementino le varie interfacce. Gli oggetti che implementano una certa interfaccia ‘X’ sono creati da un metodo dell’interfaccia DOCUMENT ‘createX( )’; questo è il motivo per cui gli oggetti DOM vivono solo nel contesto di uno specifico documento.
Il core delle API DOM è stato realizzato per essere compatibile con una gran quantità di linguaggi, e per questo motivo deve operare anche, per esempio, attraverso varie metodologie di gestione della memoria, a partire dai linguaggi che non danno possibilità di gestirla, fino a quelli che invece forniscono metodi automatici per la gestione del garbage collector, e quelli che invece richiedono espressamente al programmatore di gestire la memoria. Per poter essere indipendenti dalla piattaforma i DOM non richiamano direttamente metodi per la gestione della memoria, ma lasciano allo sviluppatore la libertà di crearne qualora siano richiesti dall’applicazione che si sta realizzando.
Le eccezioni nei DOM: DOMException

I DOM sollevano eccezioni soltanto quando non è possibile fare qualcosa, ad esempio per motivi logici, per perdita dei dati, esecuzione instabile, tant’è che il W3C definisce le eccezioni di DOM “exceptions exceptional circumstances”. In genere i DOM restituiscono, in situazioni normali, il valore specifico dell’errore, per esempio in caso di out-of-bound, usando un elemento NodeList.

In alcuni sistemi le condizioni di errore possono essere intercettate usando dei sistemi di segnalazione degli errori, fatti all’uopo, restituendo per esempio un codice di errore simile a quelli elencati nelle corrispondenti descrizioni dei metodi. A tal proposito si veda la tabella seguente.

	exception DOMException {

unsigned short code;

};// ExceptionCode

const unsigned short INDEX_SIZE_ERR = 1;

const unsigned short DOMSTRING_SIZE_ERR = 2;

const unsigned short HIERARCHY_REQUEST_ERR = 3;

const unsigned short WRONG_DOCUMENT_ERR = 4;

const unsigned short INVALID_CHARACTER_ERR = 5;

const unsigned short NO_DATA_ALLOWED_ERR = 6;

const unsigned short NO_MODIFICATION_ALLOWED_ERR = 7;

const unsigned short NOT_FOUND_ERR = 8;

const unsigned short NOT_SUPPORTED_ERR = 9;

const unsigned short INUSE_ATTRIBUTE_ERR = 10;

// Introduced in DOM Level 2:

const unsigned short INVALID_STATE_ERR = 11;

// Introduced in DOM Level 2:

const unsigned short SYNTAX_ERR = 12;

// Introduced in DOM Level 2:

const unsigned short INVALID_MODIFICATION_ERR = 13;

// Introduced in DOM Level 2:

const unsigned short NAMESPACE_ERR = 14;

// Introduced in DOM Level 2:

const unsigned short INVALID_ACCESS_ERR = 15;




Tabella 7
Capitolo 3
Interoperabilità tra tuProlog e I DOM

Affinché il browser web possa eseguire il codice Prolog è necessario che il motore tuProlog al suo interno sia in grado di interfacciarsi ai DOM. Perché un’applicazione Java, quale è lo stesso tuProlog, possa interfacciarsi ai DOM il W3C ha messo a disposizione degli sviluppatori una serie di classi Java che permettano di implementare le interfacce dei DOM (si veda l’appendice A). Con l’uso di tali classi,e di un parser XML, una qualsiasi applicazione può lavorare su qualunque singolo elemento come quelli presenti nelle pagine HTML.
Con queste classi è possibile dunque ottenere un’ implementazione standard di DOM in Java. Per la manipolazione vera e propria si devono però utilizzare delle API particolari, che rendano l’implementazione DOM realizzata con le classi del W3C utilizzabile dal Java. Delle API utilizzabili in questo contesto sono le JAXP.
JAXP, Java API for XML Parsing

JAXP (API chiamata precedentemente Project X) vuole fornire al programmatore i mattoni di base per realizzare applicazioni XML. Più che di applicazioni si può parlare di un framework di sviluppo basato su servizi e applicazioni. Le funzionalità di JAXP rappresentano il cosiddetto core per la realizzazione di applicazioni XML in Java. Questo nucleo di base include:
· La possibilità di utilizzare diversi parser (pluggability);

· API per il parsing (con eventuale validazione) dei documenti;

· DOM API per poter gestire un documento XML come una struttura ad albero;


Le API precedentemente citate si triovano nel package com.sun.xml.*. Sulla base degli elementi forniti da JAXP è possibile costruire dei servizi, ovvero moduli che forniscono funzionalità troppo specializzate per far parte della core API. Ad esempio un modulo per l'elaborazione dei documenti in XSL potrebbe essere utile in vari contesti ma non in tutti.  
Utilizzando la core API ed eventualmente servizi addizionali si possono sviluppare applicazioni complete basate su XML come Web-publishing e transazioni per l'e-commerce business-to-business.  
Segue una semplice analisi delle API che, a un primo livello, si possono suddividere in API per il parsing, definite nel package javax.xml.parsers, e API per il DOM. 
Le API per il parsing forniscono le classi e le interfacce per l'elaborazione dei documenti XML, vengono supportati i parser DOM e SAX in modo pluggable, ovvero è possibile utilizzare parser di terzi all'interno delle proprie applicazioni continuando ad utilizzare la API JAXP. Ad esempio la classe DocumentBuilder permette di ottenere un documento DOM a partire da un documento XML. E' importante osservare che un oggetto di classe DocumentBuilder può fare riferimento a diverse implementazioni. 

Il codice seguente mostra come eseguire il parsing del documento XML e ottenere un documento DOM, rappresentato dall'interfaccia Document.  

	DocumentBuilderFactory dbf = DocumentBuilderFactory.newInstance(); 
DocumentBuilder db = dbf.newDocumentBuilder(); 
InputStream is = new FileInputStream("test.xml"); 
Document doc = db.parse(is); 
doc.getDocumentElement().normalize(); 




Tabella 8
A questo punto è possibile navigare la struttura ad albero del documento:  

	Node book = doc.getDocumentElement(); 

NodeList book_list = doc.getElementsByTagName("book"), 
book_items; 
for(int i=0; i<book_list.getLength(); i++) { 

  book_items = book_list.item(i).getChildNodes(); 

  for(int j=0; j<book_items.getLength(); j++) { 
    System.out.println( 
      book_items.item(j).getFirstChild().getNodeValue()); 
  } 
} 




Tabella 9
E' importante considerare che il codice precedente è completamente indipendente dalla particolare implementazione utilizzata per il parser DOM.  

Per completezza si ricorda che lo stesso procedimento, seppure con diverse sfumature, può essere usato con SAX, che però qui non viene illustrato poiché si è optato per diverso approccio al problema.

Il Parsing dei documenti processati

Con i DOM è possibile accedere ai vari elementi delle pagine web ed, eventualmente, ai loro attributi, ma per poter trovare questi elementi è necessario effettuare un parsing delle pagine HTML. Esistono già vari parser da usare in ambiente Java, come ad esempio quello contenuto nel pacchetto Xerces dell’Apache XML Project, considerato tra i più diffusi e perfezionati. Un’altra API Java che permette il parsing, la creazione, la manipolazione e la serializzazione di file XML è JDOM. Da non tralasciare SAX, che però ha un approccio di tipo diverso dai DOM, mentre infatti questi ultimi permettono di caricare in memoria un intero documento e poi di lavorarci liberamente, SAX genera degli eventi ogni volta che trova un tag XML, ciascun evento va poi gestito singolarmente, non consentendo un controllo agevole del file in questione e, cosa ancor più importante, non consente di modificare il file XML.

Parser XML

Il principio per cui viene effettuato un parsing di un file XML o di uno HTML è lo stesso. Qui di seguito è possibile vedere il parser DOM contenuto in Xerces:

	import org.apache.xerces.parsers.DOMParser;

import org.w3c.dom.Document;

DOMParser parser = new DOMParser();

try {


parser.setFeature("http://xml.org/sax/features/validation", true);

} catch (org.xml.sax.SAXNotRecognizedException ex ) {

} catch (org.xml.sax.SAXNotSupportedException ex )  {

}

try {


parser.parse(filename);

} catch (java.io.IOException ioe) {

} catch (org.xml.sax.SAXParseException spe) {

} catch (org.xml.sax.SAXException se) {

}

Document doc = parser.getDocument();




Tabella 10
Le righe più interessanti di questo frammento di codice sono:

DOMParser parser = new DOMParser();

dove viene creata un’istanza della classe DOMParser;

parser.parse(filename);

dove avviene il parsing del documento XML;

Questa istruzione è all’interno di un blocco try-catch per catturare le eccezioni che il parser potrebbe generare. Un caso potrebbe essere, ad esempio, la lettura di un file XML non ben formato.
Document doc = parser.getDocument();

Infine viene creata un’istanza di Document che è un’interfaccia che permette la rappresentazione in memoria dell’intero documento XML.

Nella tabella 11 si vede un esempio di come l’albero degli elementi di un file XML

venga visto da DOM
	[image: image2.png]O Document
[) DecType: iro
@ O Element: liro
QText
@ Sl gement: prefazione
[ Text: Questo liro non aice il vero, Orwel i sbagiiato
QText
@ O Elemen: ncice
QText
@ O Element: thols
[ Text: rarte pria
QText
@[] Element: titolo
Drext
QText
@ D gement capitolo
[ Text: 1. Era una notee buia e tempestosa
QText
@ D gement capitolo
[ Text: 2. Testo el seconao captos.
QText
@[] Element: capitolo

Drext






Tabella 11
JAXP è contenuto nei namespaces javax.xml.parsers e javax.xml.transformer

	import org.w3c.dom.Document;

import org.w3c.dom.Element;

import javax.xml.parsers.DocumentBuilderFactory;

import javax.xml.parsers.DocumentBuilder;

DocumentBuilderFactory factory = DocumentBuilderFactory.newInstance();

try {


DocumentBuilder builder = factory.newDocumentBuilder();

} catch (javax.xml.parsers.ParserConfigurationException) {

}

Document doc = builder.newDocument();

Element root = doc.CreateElement(“HTML”);

Element body = doc.CreateElement(“Body”);

body.setAttribute(“bgcolor”,”red”);

root.appendChild(body);

doc.appendChild(root);




Tabella 12
In conclusione, perché tuProlog possa interfacciarsi correttamente ai DOM, e quindi alle pagine HTML, è sufficiente, a questo punto, creare un archivio Java, un JAR (Java Archive), contenente tutte le classi necessarie all’implementazione dei DOM e i relativi parser (si veda ancora l’appendice A). A questo va aggiunto il package org.w3c.dom.html, che in particolare fornisce  la gestione dei tag HTML. Nella tabella 13 si veda un sommario delle interfacce di tale package.
	HTMLAnchorElement
	The anchor element.

	HTMLAppletElement
	An embedded Java applet.

	HTMLAreaElement
	Client-side image map area definition.

	HTMLBaseElement
	Document base URI.

	HTMLBaseFontElement
	Base font.

	HTMLBodyElement
	The HTML document body.

	HTMLBRElement
	Force a line break.

	HTMLButtonElement
	Push button.

	HTMLCollection
	An HTMLCollection is a list of nodes.

	HTMLDirectoryElement
	Directory list.

	HTMLDivElement
	Generic block container.

	HTMLDListElement
	Definition list.

	HTMLDocument
	An HTMLDocument is the root of the HTML hierarchy andholds the entire content.

	HTMLDOMImplementation
	The HTMLDOMImplementation interface extends the DOMImplementation interface with a method for creating an HTML document instance.

	HTMLElement
	All HTML element interfaces derive from this class.

	HTMLFieldSetElement
	Organizes form controls into logical groups.

	HTMLFontElement
	Local change to font.

	HTMLFormElement
	The FORM element encompasses behavior similar to acollection and an element.

	HTMLFrameElement
	Create a frame.

	HTMLFrameSetElement
	Create a grid of frames.

	HTMLHeadElement
	Document head information.

	HTMLHeadingElement
	For the H1 to H6 elements.

	HTMLHRElement
	Create a horizontal rule.

	HTMLHtmlElement
	Root of an HTML document.

	HTMLIFrameElement
	Inline subwindows.

	HTMLImageElement
	Embedded image.

	HTMLInputElement
	Form control.

	HTMLIsIndexElement
	This element is usedfor single-line text input.

	HTMLLabelElement
	Form field label text.

	HTMLLegendElement
	Provides a caption for a FIELDSET grouping.

	HTMLLIElement
	List item.

	HTMLLinkElement
	The LINK element specifies a link to an externalresource, and defines this document's relationship to that resource(or vice versa).

	HTMLMapElement
	Client-side image map.

	HTMLMenuElement
	Menu list.

	HTMLMetaElement
	This contains generic meta-information about the document.

	HTMLModElement
	Notice of modification to part of a document.

	HTMLObjectElement
	Generic embedded object.

	HTMLOListElement
	Ordered list.

	HTMLOptGroupElement
	Group options together in logical subdivisions.

	HTMLOptionElement
	A selectable choice.

	HTMLParagraphElement
	Paragraphs.

	HTMLParamElement
	Parameters fed to the OBJECT element.

	HTMLPreElement
	Preformatted text.

	HTMLQuoteElement
	For the Q and BLOCKQUOTE elements.

	HTMLScriptElement
	Script statements.

	HTMLSelectElement
	The select element allows the selection of an option.

	HTMLStyleElement
	Style information.

	HTMLTableCaptionElement
	Table caption See the CAPTION element definition in HTML 4.0.

	HTMLTableCellElement
	The object used to represent the TH and TD elements.

	HTMLTableColElement
	Regroups the COL and COLGROUP elements.

	HTMLTableElement
	The create* and delete* methods on the table allow authors to constructand modify tables.

	HTMLTableRowElement
	A row in a table.

	HTMLTableSectionElement
	The THEAD, TFOOT, and TBODYelements.

	HTMLTextAreaElement
	Multi-line text field.

	HTMLTitleElement
	The document title.

	HTMLUListElement
	Unordered list.


Tabella 13
Capitolo 4
Il funzionamento dell’intero sistema

Per estendere le funzionalità di tuProlog all’interazione con le componenti che formano il documento HTML processato è necessario che nel motore Prolog integrato nel browser web venga richiamato l’archivio Java precedentemente definito.

Non rimane che inserire all’interno del browser questo motore tuProlog con le nuove funzionalità, e questo può essere fatto, nel caso di Mozilla, utilizzando il principio delle ‘extension’, ottenendo una struttura del sistema come quella visualizzata nella Tabella 14.
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Tabella 14
Concettualmente il motore Prolog è una risorsa condivisa del sistema, l’appicazione (il browser) deve passare al motore il codice Prolog e gli elementi del documento su cui operare, e questo restituirà i valori e le informazioni processate, che poi il browser si occuperà di visualizzare. Si veda la Tabella 15.
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Tabella 15
In questo frangente, come accennato in precedenza, il motore elaborerà il codice di partenza avvalendosi dell’uso della Java Virtual Machine installata nel sistema su cui è in esecuzione.
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Tabella 16
Nel caso generale si tratterà di interfacciare un qualsiasi browser, e non solo Mozilla dunque, a una delle IDE proprie di tuProlog, in particolare è sufficiente richiamare la shell di tuProlog, ottenendo così un cosa molto simile al funzionamento di Spiedermonkey, il motore Javascript contenuto in Mozilla, e a quello di Rhino. Creata l’interfaccia ad hoc per un qualsivoglia browser il tuProlog esteso sarà in grado di ‘vedere’ la pagina HTML nella sua interezza e di gestirla a piacimento.
Oltre quello illustrato si può pensare di inserire il motore Prolog all’interno del  browser web, allo stesso livello di quello Javascript, in questo caso però non sarà più sufficiente la semplice ‘aggiunta’ di una nuova risorsa utilizzabile dal sistema, ma sarà necessario modificare il codice del browser affinchè il motore prolog sia tutt’uno col resto del’applicazione.
Un esempio di ciò che si potrebbe ottenere nel caso di Mozzila è rappresentato nella seguente Tabella 17.

Realizzare un’estensione risulta tuttavia di più semplice implementazione, anche perché risulta ragionevole pensare che come ci sono motori Javascript integrabili in diverse applicazioni, si potrà ottenere un motore Prolog integrabile in qualsiasi applicazione nella quale ce ne fosse eventualmente bisogno, anche qualora non si tratti di un browser. Qualunque applicazione che faccia uso di tuProlog sarà poi in grado, dunque, di interfacciarsi non solo ai DOM, ma a un qualsiasi componente realizzata in XML o con un linguaggio di formattazione come per esempio l’HTML.
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Tabella 17
L’integrazione in sé non introduce limitazioni particolari se non una, che riguarda il modo di funzionare di tuProlog, ma più che una limitazione vera e propria si tratta dell’impossibilità di sfruttare una delle caratteristiche di 2p. tuProlog è infatti in grado di essere istanziato in qualsiasi momento e anche più volte all’interno dello stesso contesto, i DOM invece no. Pertanto due diverse istanze di tuProlog nello stesso contesto si troverebbero a interagire con lo stesso documento in memoria, effettuerebbero operazioni diverse, ma solo uno dei due risultati verrebbe visualizzato dal browser. Nell’ambito dell’esecuzione classica di script contenuti nell’HTML, in questo caso Prolog, questa feature non verrebbe sfruttata. Sapere di poter usare anche questo strumento apre comunque nuove possibilità per quanto riguarda gli script utilizzabili nelle pagine Internet.
Il comportamento sarà dunque simile a quello visualizzato nella tabella 18
	[image: image7.png]290

nnnnnnnnnnnnn

‘ﬁ\
CRORONS








Tabella 18
Altre limitazioni saranno solo quelle che tuProlog già possiede per sua natura, pertanto anche l’integrazione con i nuovi package Java sarà quanto più trasparente possibile.

Conclusioni

Funzionamento generale del sistema
Nel seguito un breve riassunto sulla struttura di funzionamento del sistema alla fine del processo di integrazione.
Nella navigazione Internet l’utente capita su un sito contenente una pagina con uno script Prolog:
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Tabella 19
Il browser comincia a processare la pagina e non appena trova il codice Prolog passa i necessari argomenti al motore 2p che, a sua volta, attraverso la Java Virtual Machine implementa in memoria il documento sotto forma di DOM, e a questo punto comincia l’esplorazione della struttura ad albero ed effettua le eventuali modifiche alla singole componenti richieste dallo script.
Una volta che tutte le operazioni sono state eseguite  il motore prolog restituisce la pagina al browser che la visulaizza correttamente.
Nella tabella 20 si può vedere un esempio dei passaggi nel caso in cui la pagina da visualizzare necessiti di eseguire del codice già al primo caricamento, quindi ancor prima di un qualche intervento dell’utente. Un equivalente esempio in ambito Javascript potrebbe essere la visualizzazione di una pagina che a cambia aspetto a seconda della risoluzione utilizzata dal monitor della macchina client, oppure la visualizzazione di una pagina web che richieda il carimento di immagini di rollover.

La situazione sarebbe leggermente diversa nel caso in cui ci fosse un form o altro, che necessiti di cambiamenti ed elaborazioni in seguito a input dati dall’utente. Esempio di questo tipo in ambito Javascript potrebbe essere la variazione di un campo ‘Somma’ in base ai valori inseriti di volta in volta in deteminati campi, oppure la trasformazione dei caratteri che si stanno digitando da minuscolo a maiuscolo.
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Tabella 20

Appendice A

Classi per il bindig di DOM con Java

Attr.java

	package org.w3c.dom;

/**

 *  The <code>Attr</code> interface represents an attribute in an 

 * <code>Element</code> object. Typically the allowable values for the 

 * attribute are defined in a document type definition.

 * <p><code>Attr</code> objects inherit the <code>Node</code> interface, but 

 * since they are not actually child nodes of the element they describe, the 

 * DOM does not consider them part of the document tree. Thus, the 

 * <code>Node</code> attributes <code>parentNode</code>, 

 * <code>previousSibling</code>, and <code>nextSibling</code> have a 

 * <code>null</code> value for <code>Attr</code> objects. The DOM takes the 

 * view that attributes are properties of elements rather than having a 

 * separate identity from the elements they are associated with; this should 

 * make it more efficient to implement such features as default attributes 

 * associated with all elements of a given type. Furthermore, 

 * <code>Attr</code> nodes may not be immediate children of a 

 * <code>DocumentFragment</code>. However, they can be associated with 

 * <code>Element</code> nodes contained within a 

 * <code>DocumentFragment</code>. In short, users and implementors of the 

 * DOM need to be aware that <code>Attr</code> nodes have some things in 

 * common with other objects inheriting the <code>Node</code> interface, but 

 * they also are quite distinct.

 * <p> The attribute's effective value is determined as follows: if this 

 * attribute has been explicitly assigned any value, that value is the 

 * attribute's effective value; otherwise, if there is a declaration for 

 * this attribute, and that declaration includes a default value, then that 

 * default value is the attribute's effective value; otherwise, the 

 * attribute does not exist on this element in the structure model until it 

 * has been explicitly added. Note that the <code>nodeValue</code> attribute 

 * on the <code>Attr</code> instance can also be used to retrieve the string 

 * version of the attribute's value(s). 

 * <p>In XML, where the value of an attribute can contain entity references, 

 * the child nodes of the <code>Attr</code> node may be either 

 * <code>Text</code> or <code>EntityReference</code> nodes (when these are 

 * in use; see the description of <code>EntityReference</code> for 

 * discussion). Because the DOM Core is not aware of attribute types, it 

 * treats all attribute values as simple strings, even if the DTD or schema 

 * declares them as having tokenized types. 

 * <p>See also the <a href='http://www.w3.org/TR/2000/REC-DOM-Level-2-Core-20001113'>Document Object Model (DOM) Level 2 Core Specification</a>.

 */

public interface Attr extends Node {

    /**

     * Returns the name of this attribute. 

     */

    public String getName();

    /**

     * If this attribute was explicitly given a value in the original 

     * document, this is <code>true</code>; otherwise, it is 

     * <code>false</code>. Note that the implementation is in charge of this 

     * attribute, not the user. If the user changes the value of the 

     * attribute (even if it ends up having the same value as the default 

     * value) then the <code>specified</code> flag is automatically flipped 

     * to <code>true</code>. To re-specify the attribute as the default 

     * value from the DTD, the user must delete the attribute. The 

     * implementation will then make a new attribute available with 

     * <code>specified</code> set to <code>false</code> and the default 

     * value (if one exists).

     * <br>In summary:  If the attribute has an assigned value in the document 

     * then <code>specified</code> is <code>true</code>, and the value is 

     * the assigned value.  If the attribute has no assigned value in the 

     * document and has a default value in the DTD, then 

     * <code>specified</code> is <code>false</code>, and the value is the 

     * default value in the DTD. If the attribute has no assigned value in 

     * the document and has a value of #IMPLIED in the DTD, then the 

     * attribute does not appear in the structure model of the document. If 

     * the <code>ownerElement</code> attribute is <code>null</code> (i.e. 

     * because it was just created or was set to <code>null</code> by the 

     * various removal and cloning operations) <code>specified</code> is 

     * <code>true</code>. 

     */

    public boolean getSpecified();

    /**

     * On retrieval, the value of the attribute is returned as a string. 

     * Character and general entity references are replaced with their 

     * values. See also the method <code>getAttribute</code> on the 

     * <code>Element</code> interface.

     * <br>On setting, this creates a <code>Text</code> node with the unparsed 

     * contents of the string. I.e. any characters that an XML processor 

     * would recognize as markup are instead treated as literal text. See 

     * also the method <code>setAttribute</code> on the <code>Element</code> 

     * interface.

     * @exception DOMException

     *   NO_MODIFICATION_ALLOWED_ERR: Raised when the node is readonly.

     */

    public String getValue();

    public void setValue(String value)

                            throws DOMException;

    /**

     * The <code>Element</code> node this attribute is attached to      

     * <code>null</code> if this attribute is not in use.

     * @since DOM Level 2

     */

    public Element getOwnerElement();

}




Tabella 21
CDATASection.java

	package org.w3c.dom;

/**

 * CDATA sections are used to escape blocks of text containing characters that 

 * would otherwise be regarded as markup. The only delimiter that is 

 * recognized in a CDATA section is the "]]&gt;" string that ends the CDATA 

 * section. CDATA sections cannot be nested. Their primary purpose is for 

 * including material such as XML fragments, without needing to escape all 

 * the delimiters.

 * <p>The <code>DOMString</code> attribute of the <code>Text</code> node holds 

 * the text that is contained by the CDATA section. Note that this may 

 * contain characters that need to be escaped outside of CDATA sections and 

 * that, depending on the character encoding ("charset") chosen for 

 * serialization, it may be impossible to write out some characters as part 

 * of a CDATA section. 

 * <p> The <code>CDATASection</code> interface inherits from the 

 * <code>CharacterData</code> interface through the <code>Text</code> 

 * interface. Adjacent <code>CDATASection</code> nodes are not merged by use 

 * of the <code>normalize</code> method of the <code>Node</code> interface.

 * Because no markup is recognized within a <code>CDATASection</code>, 

 * character numeric references cannot be used as an escape mechanism when 

 * serializing. Therefore, action needs to be taken when serializing a 

 * <code>CDATASection</code> with a character encoding where some of the 

 * contained characters cannot be represented. Failure to do so would not 

 * produce well-formed XML.One potential solution in the serialization 

 * process is to end the CDATA section before the character, output the 

 * character using a character reference or entity reference, and open a new 

 * CDATA section for any further characters in the text node. Note, however, 

 * that some code conversion libraries at the time of writing do not return 

 * an error or exception when a character is missing from the encoding, 

 * making the task of ensuring that data is not corrupted on serialization 

 * more difficult.

 * <p>See also the <a href='http://www.w3.org/TR/2000/REC-DOM-Level-2-Core-20001113'>Document Object Model (DOM) Level 2 Core Specification</a>.

 */

public interface CDATASection extends Text {

}




Tabella 22
CharacterData.java

	package org.w3c.dom;

/**

 * The <code>CharacterData</code> interface extends Node with a set of 

 * attributes and methods for accessing character data in the DOM. For 

 * clarity this set is defined here rather than on each object that uses 

 * these attributes and methods. No DOM objects correspond directly to 

 * <code>CharacterData</code>, though <code>Text</code> and others do 

 * inherit the interface from it. All <code>offsets</code> in this interface 

 * start from <code>0</code>.

 * <p>As explained in the <code>DOMString</code> interface, text strings in 

 * the DOM are represented in UTF-16, i.e. as a sequence of 16-bit units. In 

 * the following, the term 16-bit units is used whenever necessary to 

 * indicate that indexing on CharacterData is done in 16-bit units.

 * <p>See also the <a href='http://www.w3.org/TR/2000/REC-DOM-Level-2-Core-20001113'>Document Object Model (DOM) Level 2 Core Specification</a>.

 */

public interface CharacterData extends Node {

    /**

     * The character data of the node that implements this interface. The DOM 

     * implementation may not put arbitrary limits on the amount of data 

     * that may be stored in a <code>CharacterData</code> node. However, 

     * implementation limits may mean that the entirety of a node's data may 

     * not fit into a single <code>DOMString</code>. In such cases, the user 

     * may call <code>substringData</code> to retrieve the data in 

     * appropriately sized pieces.

     * @exception DOMException

     *   NO_MODIFICATION_ALLOWED_ERR: Raised when the node is readonly.

     * @exception DOMException

     *   DOMSTRING_SIZE_ERR: Raised when it would return more characters than 

     *   fit in a <code>DOMString</code> variable on the implementation 

     *   platform.

     */

    public String getData()

                            throws DOMException;

    public void setData(String data)

                            throws DOMException;

    /**

     * The number of 16-bit units that are available through <code>data</code> 

     * and the <code>substringData</code> method below. This may have the 

     * value zero, i.e., <code>CharacterData</code> nodes may be empty.

     */

    public int getLength();

    /**

     * Extracts a range of data from the node.

     * @param offsetStart offset of substring to extract.

     * @param countThe number of 16-bit units to extract.

     * @return The specified substring. If the sum of <code>offset</code> and 

     *   <code>count</code> exceeds the <code>length</code>, then all 16-bit 

     *   units to the end of the data are returned.

     * @exception DOMException

     *   INDEX_SIZE_ERR: Raised if the specified <code>offset</code> is 

     *   negative or greater than the number of 16-bit units in 

     *   <code>data</code>, or if the specified <code>count</code> is 

     *   negative.

     *   <br>DOMSTRING_SIZE_ERR: Raised if the specified range of text does 

     *   not fit into a <code>DOMString</code>.

     */

    public String substringData(int offset, 

                                int count)

                                throws DOMException;

    /**

     * Append the string to the end of the character data of the node. Upon 

     * success, <code>data</code> provides access to the concatenation of 

     * <code>data</code> and the <code>DOMString</code> specified.

     * @param argThe <code>DOMString</code> to append.

     * @exception DOMException

     *   NO_MODIFICATION_ALLOWED_ERR: Raised if this node is readonly.

     */

    public void appendData(String arg)

                           throws DOMException;

    /**

     * Insert a string at the specified 16-bit unit offset.

     * @param offsetThe character offset at which to insert.

     * @param argThe <code>DOMString</code> to insert.

     * @exception DOMException

     *   INDEX_SIZE_ERR: Raised if the specified <code>offset</code> is 

     *   negative or greater than the number of 16-bit units in 

     *   <code>data</code>.

     *   <br>NO_MODIFICATION_ALLOWED_ERR: Raised if this node is readonly.

     */

    public void insertData(int offset, 

                           String arg)

                           throws DOMException;

    /**

     * Remove a range of 16-bit units from the node. Upon success, 

     * <code>data</code> and <code>length</code> reflect the change.

     * @param offsetThe offset from which to start removing.

     * @param countThe number of 16-bit units to delete. If the sum of 

     *   <code>offset</code> and <code>count</code> exceeds 

     *   <code>length</code> then all 16-bit units from <code>offset</code> 

     *   to the end of the data are deleted.

     * @exception DOMException

     *   INDEX_SIZE_ERR: Raised if the specified <code>offset</code> is 

     *   negative or greater than the number of 16-bit units in 

     *   <code>data</code>, or if the specified <code>count</code> is 

     *   negative.

     *   <br>NO_MODIFICATION_ALLOWED_ERR: Raised if this node is readonly.

     */

    public void deleteData(int offset, 

                           int count)

                           throws DOMException;

    /**

     * Replace the characters starting at the specified 16-bit unit offset 

     * with the specified string.

     * @param offsetThe offset from which to start replacing.

     * @param countThe number of 16-bit units to replace. If the sum of 

     *   <code>offset</code> and <code>count</code> exceeds 

     *   <code>length</code>, then all 16-bit units to the end of the data 

     *   are replaced; (i.e., the effect is the same as a <code>remove</code>

     *    method call with the same range, followed by an <code>append</code>

     *    method invocation).

     * @param argThe <code>DOMString</code> with which the range must be 

     *   replaced.

     * @exception DOMException

     *   INDEX_SIZE_ERR: Raised if the specified <code>offset</code> is 

     *   negative or greater than the number of 16-bit units in 

     *   <code>data</code>, or if the specified <code>count</code> is 

     *   negative.

     *   <br>NO_MODIFICATION_ALLOWED_ERR: Raised if this node is readonly.

     */

    public void replaceData(int offset, 

                            int count, 

                            String arg)

                            throws DOMException;

}




Tabella 23
Comment.java

	package org.w3c.dom;

/**

 * This interface inherits from <code>CharacterData</code> and represents the 

 * content of a comment, i.e., all the characters between the starting '

 * <code>&lt;!--</code>' and ending '<code>--&gt;</code>'. Note that this is 

 * the definition of a comment in XML, and, in practice, HTML, although some 

 * HTML tools may implement the full SGML comment structure.

 * <p>See also the <a href='http://www.w3.org/TR/2000/REC-DOM-Level-2-Core-20001113'>Document Object Model (DOM) Level 2 Core Specification</a>.

 */

public interface Comment extends CharacterData {

}




Tabella 24
Document.java

	package org.w3c.dom;

/**

 * The <code>Document</code> interface represents the entire HTML or XML 

 * document. Conceptually, it is the root of the document tree, and provides 

 * the primary access to the document's data.

 * <p>Since elements, text nodes, comments, processing instructions, etc. 

 * cannot exist outside the context of a <code>Document</code>, the 

 * <code>Document</code> interface also contains the factory methods needed 

 * to create these objects. The <code>Node</code> objects created have a 

 * <code>ownerDocument</code> attribute which associates them with the 

 * <code>Document</code> within whose context they were created.

 * <p>See also the <a href='http://www.w3.org/TR/2000/REC-DOM-Level-2-Core-20001113'>Document Object Model (DOM) Level 2 Core Specification</a>.

 */

public interface Document extends Node {

    /**

     * The Document Type Declaration (see <code>DocumentType</code>) 

     * associated with this document. For HTML documents as well as XML 

     * documents without a document type declaration this returns 

     * <code>null</code>. The DOM Level 2 does not support editing the 

     * Document Type Declaration. <code>docType</code> cannot be altered in 

     * any way, including through the use of methods inherited from the 

     * <code>Node</code> interface, such as <code>insertNode</code> or 

     * <code>removeNode</code>.

     */

    public DocumentType getDoctype();

    /**

     * The <code>DOMImplementation</code> object that handles this document. A 

     * DOM application may use objects from multiple implementations.

     */

    public DOMImplementation getImplementation();

    /**

     * This is a convenience attribute that allows direct access to the child 

     * node that is the root element of the document. For HTML documents, 

     * this is the element with the tagName "HTML".

     */

    public Element getDocumentElement();

    /**

     * Creates an element of the type specified. Note that the instance 

     * returned implements the <code>Element</code> interface, so attributes 

     * can be specified directly on the returned object.

     * <br>In addition, if there are known attributes with default values, 

     * <code>Attr</code> nodes representing them are automatically created 

     * and attached to the element.

     * <br>To create an element with a qualified name and namespace URI, use 

     * the <code>createElementNS</code> method.

     * @param tagNameThe name of the element type to instantiate. For XML, 

     *   this is case-sensitive. For HTML, the <code>tagName</code> 

     *   parameter may be provided in any case, but it must be mapped to the 

     *   canonical uppercase form by the DOM implementation. 

     * @return A new <code>Element</code> object with the 

     *   <code>nodeName</code> attribute set to <code>tagName</code>, and 

     *   <code>localName</code>, <code>prefix</code>, and 

     *   <code>namespaceURI</code> set to <code>null</code>.

     * @exception DOMException

     *   INVALID_CHARACTER_ERR: Raised if the specified name contains an 

     *   illegal character.

     */

    public Element createElement(String tagName)

                                 throws DOMException;

    /**

     * Creates an empty <code>DocumentFragment</code> object. 

     * @return A new <code>DocumentFragment</code>.

     */

    public DocumentFragment createDocumentFragment();

    /**

     * Creates a <code>Text</code> node given the specified string.

     * @param dataThe data for the node.

     * @return The new <code>Text</code> object.

     */

    public Text createTextNode(String data);

    /**

     * Creates a <code>Comment</code> node given the specified string.

     * @param dataThe data for the node.

     * @return The new <code>Comment</code> object.

     */

    public Comment createComment(String data);

    /**

     * Creates a <code>CDATASection</code> node whose value is the specified 

     * string.

     * @param dataThe data for the <code>CDATASection</code> contents.

     * @return The new <code>CDATASection</code> object.

     * @exception DOMException

     *   NOT_SUPPORTED_ERR: Raised if this document is an HTML document.

     */

    public CDATASection createCDATASection(String data)

                                           throws DOMException;

    /**

     * Creates a <code>ProcessingInstruction</code> node given the specified 

     * name and data strings.

     * @param targetThe target part of the processing instruction.

     * @param dataThe data for the node.

     * @return The new <code>ProcessingInstruction</code> object.

     * @exception DOMException

     *   INVALID_CHARACTER_ERR: Raised if the specified target contains an 

     *   illegal character.

     *   <br>NOT_SUPPORTED_ERR: Raised if this document is an HTML document.

     */

    public ProcessingInstruction createProcessingInstruction(String target, 

                                                             String data)

                                                             throws DOMException;

    /**

     * Creates an <code>Attr</code> of the given name. Note that the 

     * <code>Attr</code> instance can then be set on an <code>Element</code> 

     * using the <code>setAttributeNode</code> method. 

     * <br>To create an attribute with a qualified name and namespace URI, use 

     * the <code>createAttributeNS</code> method.

     * @param nameThe name of the attribute.

     * @return A new <code>Attr</code> object with the <code>nodeName</code> 

     *   attribute set to <code>name</code>, and <code>localName</code>, 

     *   <code>prefix</code>, and <code>namespaceURI</code> set to 

     *   <code>null</code>. The value of the attribute is the empty string.

     * @exception DOMException

     *   INVALID_CHARACTER_ERR: Raised if the specified name contains an 

     *   illegal character.

     */

    public Attr createAttribute(String name)

                                throws DOMException;

    /**

     * Creates an <code>EntityReference</code> object. In addition, if the 

     * referenced entity is known, the child list of the 

     * <code>EntityReference</code> node is made the same as that of the 

     * corresponding <code>Entity</code> node.If any descendant of the 

     * <code>Entity</code> node has an unbound namespace prefix, the 

     * corresponding descendant of the created <code>EntityReference</code> 

     * node is also unbound; (its <code>namespaceURI</code> is 

     * <code>null</code>). The DOM Level 2 does not support any mechanism to 

     * resolve namespace prefixes.

     * @param nameThe name of the entity to reference. 

     * @return The new <code>EntityReference</code> object.

     * @exception DOMException

     *   INVALID_CHARACTER_ERR: Raised if the specified name contains an 

     *   illegal character.

     *   <br>NOT_SUPPORTED_ERR: Raised if this document is an HTML document.

     */

    public EntityReference createEntityReference(String name)

                                                 throws DOMException;

    /**

     * Returns a <code>NodeList</code> of all the <code>Elements</code> with a 

     * given tag name in the order in which they are encountered in a 

     * preorder traversal of the <code>Document</code> tree. 

     * @param tagnameThe name of the tag to match on. The special value "*" 

     *   matches all tags.

     * @return A new <code>NodeList</code> object containing all the matched 

     *   <code>Elements</code>.

     */

    public NodeList getElementsByTagName(String tagname);

    /**

     * Imports a node from another document to this document. The returned 

     * node has no parent; (<code>parentNode</code> is <code>null</code>). 

     * The source node is not altered or removed from the original document; 

     * this method creates a new copy of the source node.

     * <br>For all nodes, importing a node creates a node object owned by the 

     * importing document, with attribute values identical to the source 

     * node's <code>nodeName</code> and <code>nodeType</code>, plus the 

     * attributes related to namespaces (<code>prefix</code>, 

     * <code>localName</code>, and <code>namespaceURI</code>). As in the 

     * <code>cloneNode</code> operation on a <code>Node</code>, the source 

     * node is not altered.

     * <br>Additional information is copied as appropriate to the 

     * <code>nodeType</code>, attempting to mirror the behavior expected if 

     * a fragment of XML or HTML source was copied from one document to 

     * another, recognizing that the two documents may have different DTDs 

     * in the XML case. The following list describes the specifics for each 

     * type of node. 

     * <dl>

     * <dt>ATTRIBUTE_NODE</dt>

     * <dd>The <code>ownerElement</code> attribute 

     * is set to <code>null</code> and the <code>specified</code> flag is 

     * set to <code>true</code> on the generated <code>Attr</code>. The 

     * descendants of the source <code>Attr</code> are recursively imported 

     * and the resulting nodes reassembled to form the corresponding subtree.

     * Note that the <code>deep</code> parameter has no effect on 

     * <code>Attr</code> nodes; they always carry their children with them 

     * when imported.</dd>

     * <dt>DOCUMENT_FRAGMENT_NODE</dt>

     * <dd>If the <code>deep</code> option 

     * was set to <code>true</code>, the descendants of the source element 

     * are recursively imported and the resulting nodes reassembled to form 

     * the corresponding subtree. Otherwise, this simply generates an empty 

     * <code>DocumentFragment</code>.</dd>

     * <dt>DOCUMENT_NODE</dt>

     * <dd><code>Document</code> 

     * nodes cannot be imported.</dd>

     * <dt>DOCUMENT_TYPE_NODE</dt>

     * <dd><code>DocumentType</code> 

     * nodes cannot be imported.</dd>

     * <dt>ELEMENT_NODE</dt>

     * <dd>Specified attribute nodes of the 

     * source element are imported, and the generated <code>Attr</code> 

     * nodes are attached to the generated <code>Element</code>. Default 

     * attributes are not copied, though if the document being imported into 

     * defines default attributes for this element name, those are assigned. 

     * If the <code>importNode</code> <code>deep</code> parameter was set to 

     * <code>true</code>, the descendants of the source element are 

     * recursively imported and the resulting nodes reassembled to form the 

     * corresponding subtree.</dd>

     * <dt>ENTITY_NODE</dt>

     * <dd><code>Entity</code> nodes can be 

     * imported, however in the current release of the DOM the 

     * <code>DocumentType</code> is readonly. Ability to add these imported 

     * nodes to a <code>DocumentType</code> will be considered for addition 

     * to a future release of the DOM.On import, the <code>publicId</code>, 

     * <code>systemId</code>, and <code>notationName</code> attributes are 

     * copied. If a <code>deep</code> import is requested, the descendants 

     * of the the source <code>Entity</code> are recursively imported and 

     * the resulting nodes reassembled to form the corresponding subtree.</dd>

     * <dt>

     * ENTITY_REFERENCE_NODE</dt>

     * <dd>Only the <code>EntityReference</code> itself is 

     * copied, even if a <code>deep</code> import is requested, since the 

     * source and destination documents might have defined the entity 

     * differently. If the document being imported into provides a 

     * definition for this entity name, its value is assigned.</dd>

     * <dt>NOTATION_NODE</dt>

     * <dd>

     * <code>Notation</code> nodes can be imported, however in the current 

     * release of the DOM the <code>DocumentType</code> is readonly. Ability 

     * to add these imported nodes to a <code>DocumentType</code> will be 

     * considered for addition to a future release of the DOM.On import, the 

     * <code>publicId</code> and <code>systemId</code> attributes are copied.

     * Note that the <code>deep</code> parameter has no effect on 

     * <code>Notation</code> nodes since they never have any children.</dd>

     * <dt>

     * PROCESSING_INSTRUCTION_NODE</dt>

     * <dd>The imported node copies its 

     * <code>target</code> and <code>data</code> values from those of the 

     * source node.</dd>

     * <dt>TEXT_NODE, CDATA_SECTION_NODE, COMMENT_NODE</dt>

     * <dd>These three 

     * types of nodes inheriting from <code>CharacterData</code> copy their 

     * <code>data</code> and <code>length</code> attributes from those of 

     * the source node.</dd>

     *  

     * @param importedNodeThe node to import.

     * @param deepIf <code>true</code>, recursively import the subtree under 

     *   the specified node; if <code>false</code>, import only the node 

     *   itself, as explained above. This has no effect on <code>Attr</code>

     *   , <code>EntityReference</code>, and <code>Notation</code> nodes.

     * @return The imported node that belongs to this <code>Document</code>.

     * @exception DOMException

     *   NOT_SUPPORTED_ERR: Raised if the type of node being imported is not 

     *   supported.

     * @since DOM Level 2

     */

    public Node importNode(Node importedNode, 

                           boolean deep)

                           throws DOMException;

    /**

     * Creates an element of the given qualified name and namespace URI. 

     * HTML-only DOM implementations do not need to implement this method.

     * @param namespaceURIThe namespace URI of the element to create.

     * @param qualifiedNameThe qualified name of the element type to 

     *   instantiate.

     * @return A new <code>Element</code> object with the following 

     *   attributes:AttributeValue<code>Node.nodeName</code>

     *   <code>qualifiedName</code><code>Node.namespaceURI</code>

     *   <code>namespaceURI</code><code>Node.prefix</code>prefix, extracted 

     *   from <code>qualifiedName</code>, or <code>null</code> if there is 

     *   no prefix<code>Node.localName</code>local name, extracted from 

     *   <code>qualifiedName</code><code>Element.tagName</code>

     *   <code>qualifiedName</code>

     * @exception DOMException

     *   INVALID_CHARACTER_ERR: Raised if the specified qualified name 

     *   contains an illegal character.

     *   <br>NAMESPACE_ERR: Raised if the <code>qualifiedName</code> is 

     *   malformed, if the <code>qualifiedName</code> has a prefix and the 

     *   <code>namespaceURI</code> is <code>null</code>, or if the 

     *   <code>qualifiedName</code> has a prefix that is "xml" and the 

     *   <code>namespaceURI</code> is different from "

     *   http://www.w3.org/XML/1998/namespace" .

     * @since DOM Level 2

     */

    public Element createElementNS(String namespaceURI, 

                                   String qualifiedName)

                                   throws DOMException;

    /**

     * Creates an attribute of the given qualified name and namespace URI. 

     * HTML-only DOM implementations do not need to implement this method.

     * @param namespaceURIThe namespace URI of the attribute to create.

     * @param qualifiedNameThe qualified name of the attribute to instantiate.

     * @return A new <code>Attr</code> object with the following attributes:

     *   AttributeValue<code>Node.nodeName</code>qualifiedName

     *   <code>Node.namespaceURI</code><code>namespaceURI</code>

     *   <code>Node.prefix</code>prefix, extracted from 

     *   <code>qualifiedName</code>, or <code>null</code> if there is no 

     *   prefix<code>Node.localName</code>local name, extracted from 

     *   <code>qualifiedName</code><code>Attr.name</code>

     *   <code>qualifiedName</code><code>Node.nodeValue</code>the empty 

     *   string

     * @exception DOMException

     *   INVALID_CHARACTER_ERR: Raised if the specified qualified name 

     *   contains an illegal character.

     *   <br>NAMESPACE_ERR: Raised if the <code>qualifiedName</code> is 

     *   malformed, if the <code>qualifiedName</code> has a prefix and the 

     *   <code>namespaceURI</code> is <code>null</code>, if the 

     *   <code>qualifiedName</code> has a prefix that is "xml" and the 

     *   <code>namespaceURI</code> is different from "

     *   http://www.w3.org/XML/1998/namespace", or if the 

     *   <code>qualifiedName</code> is "xmlns" and the 

     *   <code>namespaceURI</code> is different from "

     *   http://www.w3.org/2000/xmlns/".

     * @since DOM Level 2

     */

    public Attr createAttributeNS(String namespaceURI, 

                                  String qualifiedName)

                                  throws DOMException;

    /**

     * Returns a <code>NodeList</code> of all the <code>Elements</code> with a 

     * given local name and namespace URI in the order in which they are 

     * encountered in a preorder traversal of the <code>Document</code> tree.

     * @param namespaceURIThe namespace URI of the elements to match on. The 

     *   special value "*" matches all namespaces.

     * @param localNameThe local name of the elements to match on. The 

     *   special value "*" matches all local names.

     * @return A new <code>NodeList</code> object containing all the matched 

     *   <code>Elements</code>.

     * @since DOM Level 2

     */

    public NodeList getElementsByTagNameNS(String namespaceURI, 

                                           String localName);

/**

     * Returns the <code>Element</code> whose <code>ID</code> is given by 

     * <code>elementId</code>. If no such element exists, returns 

     * <code>null</code>. Behavior is not defined if more than one element 

     * has this <code>ID</code>. The DOM implementation must have 

     * information that says which attributes are of type ID. Attributes 

     * with the name "ID" are not of type ID unless so defined. 

     * Implementations that do not know whether attributes are of type ID or 

     * not are expected to return <code>null</code>.

     * @param elementIdThe unique <code>id</code> value for an element.

     * @return The matching element.

     * @since DOM Level 2

     */

    public Element getElementById(String elementId);

}




Tabella 25
DocumentFragment.java

	package org.w3c.dom;

/**

 * <code>DocumentFragment</code> is a "lightweight" or "minimal" 

 * <code>Document</code> object. It is very common to want to be able to 

 * extract a portion of a document's tree or to create a new fragment of a 

 * document. Imagine implementing a user command like cut or rearranging a 

 * document by moving fragments around. It is desirable to have an object 

 * which can hold such fragments and it is quite natural to use a Node for 

 * this purpose. While it is true that a <code>Document</code> object could 

 * fulfill this role, a <code>Document</code> object can potentially be a 

 * heavyweight object, depending on the underlying implementation. What is 

 * really needed for this is a very lightweight object. 

 * <code>DocumentFragment</code> is such an object.

 * <p>Furthermore, various operations -- such as inserting nodes as children 

 * of another <code>Node</code> -- may take <code>DocumentFragment</code> 

 * objects as arguments; this results in all the child nodes of the 

 * <code>DocumentFragment</code> being moved to the child list of this node.

 * <p>The children of a <code>DocumentFragment</code> node are zero or more 

 * nodes representing the tops of any sub-trees defining the structure of 

 * the document. <code>DocumentFragment</code> nodes do not need to be 

 * well-formed XML documents (although they do need to follow the rules 

 * imposed upon well-formed XML parsed entities, which can have multiple top 

 * nodes). For example, a <code>DocumentFragment</code> might have only one 

 * child and that child node could be a <code>Text</code> node. Such a 

 * structure model represents neither an HTML document nor a well-formed XML 

 * document.

 * <p>When a <code>DocumentFragment</code> is inserted into a 

 * <code>Document</code> (or indeed any other <code>Node</code> that may 

 * take children) the children of the <code>DocumentFragment</code> and not 

 * the <code>DocumentFragment</code> itself are inserted into the 

 * <code>Node</code>. This makes the <code>DocumentFragment</code> very 

 * useful when the user wishes to create nodes that are siblings; the 

 * <code>DocumentFragment</code> acts as the parent of these nodes so that 

 * the user can use the standard methods from the <code>Node</code> 

 * interface, such as <code>insertBefore</code> and <code>appendChild</code>.

 * <p>See also the <a href='http://www.w3.org/TR/2000/REC-DOM-Level-2-Core-20001113'>Document Object Model (DOM) Level 2 Core Specification</a>.

 */

public interface DocumentFragment extends Node {

}




Tabella 26
DocumentType.java
	package org.w3c.dom;

/**

 * Each <code>Document</code> has a <code>doctype</code> attribute whose value 

 * is either <code>null</code> or a <code>DocumentType</code> object. The 

 * <code>DocumentType</code> interface in the DOM Core provides an interface 

 * to the list of entities that are defined for the document, and little 

 * else because the effect of namespaces and the various XML schema efforts 

 * on DTD representation are not clearly understood as of this writing.

 * <p>The DOM Level 2 doesn't support editing <code>DocumentType</code> nodes.

 * <p>See also the <a href='http://www.w3.org/TR/2000/REC-DOM-Level-2-Core-20001113'>Document Object Model (DOM) Level 2 Core Specification</a>.

 */

public interface DocumentType extends Node {

    /**

     * The name of DTD; i.e., the name immediately following the 

     * <code>DOCTYPE</code> keyword.

     */

    public String getName();

    /**

     * A <code>NamedNodeMap</code> containing the general entities, both 

     * external and internal, declared in the DTD. Parameter entities are 

     * not contained. Duplicates are discarded. For example in: 

     * <pre>&lt;!DOCTYPE 

     * ex SYSTEM "ex.dtd" [ &lt;!ENTITY foo "foo"&gt; &lt;!ENTITY bar 

     * "bar"&gt; &lt;!ENTITY bar "bar2"&gt; &lt;!ENTITY % baz "baz"&gt; 

     * ]&gt; &lt;ex/&gt;</pre>

     *  the interface provides access to <code>foo</code> 

     * and the first declaration of <code>bar</code> but not the second 

     * declaration of <code>bar</code> or <code>baz</code>. Every node in 

     * this map also implements the <code>Entity</code> interface.

     * <br>The DOM Level 2 does not support editing entities, therefore 

     * <code>entities</code> cannot be altered in any way.

     */

    public NamedNodeMap getEntities();

    /**

     * A <code>NamedNodeMap</code> containing the notations declared in the 

     * DTD. Duplicates are discarded. Every node in this map also implements 

     * the <code>Notation</code> interface.

     * <br>The DOM Level 2 does not support editing notations, therefore 

     * <code>notations</code> cannot be altered in any way.

     */

    public NamedNodeMap getNotations();

    /**

     * The public identifier of the external subset.

     * @since DOM Level 2

     */

    public String getPublicId();

    /**

     * The system identifier of the external subset.

     * @since DOM Level 2

     */

    public String getSystemId();

    /**

     * The internal subset as a string.The actual content returned depends on 

     * how much information is available to the implementation. This may 

     * vary depending on various parameters, including the XML processor 

     * used to build the document.

     * @since DOM Level 2

     */

    public String getInternalSubset();

}




Tabella 27
DOMException.java (si veda la Tabella 7)
	package org.w3c.dom;

/**

 * DOM operations only raise exceptions in "exceptional" circumstances, i.e., 

 * when an operation is impossible to perform (either for logical reasons, 

 * because data is lost, or because the implementation has become unstable). 

 * In general, DOM methods return specific error values in ordinary 

 * processing situations, such as out-of-bound errors when using 

 * <code>NodeList</code>. 

 * <p>Implementations should raise other exceptions under other circumstances. 

 * For example, implementations should raise an implementation-dependent 

 * exception if a <code>null</code> argument is passed. 

 * <p>Some languages and object systems do not support the concept of 

 * exceptions. For such systems, error conditions may be indicated using 

 * native error reporting mechanisms. For some bindings, for example, 

 * methods may return error codes similar to those listed in the 

 * corresponding method descriptions.

 * <p>See also the <a href='http://www.w3.org/TR/2000/REC-DOM-Level-2-Core-20001113'>Document Object Model (DOM) Level 2 Core Specification</a>.

 */

public class DOMException extends RuntimeException {

    public DOMException(short code, String message) {

       super(message);

       this.code = code;

    }

    public short   code;

    // ExceptionCode

    /**

     * If index or size is negative, or greater than the allowed value

     */

    public static final short INDEX_SIZE_ERR            = 1;

    /**

     * If the specified range of text does not fit into a DOMString

     */

    public static final short DOMSTRING_SIZE_ERR        = 2;

    /**

     * If any node is inserted somewhere it doesn't belong

     */

    public static final short HIERARCHY_REQUEST_ERR     = 3;

    /**

     * If a node is used in a different document than the one that created it 

     * (that doesn't support it)

     */

    public static final short WRONG_DOCUMENT_ERR        = 4;

    /**

     * If an invalid or illegal character is specified, such as in a name. See 

     * production 2 in the XML specification for the definition of a legal 

     * character, and production 5 for the definition of a legal name 

     * character.

     */

    public static final short INVALID_CHARACTER_ERR     = 5;

    /**

     * If data is specified for a node which does not support data

     */

    public static final short NO_DATA_ALLOWED_ERR       = 6;

    /**

     * If an attempt is made to modify an object where modifications are not 

     * allowed

     */

    public static final short NO_MODIFICATION_ALLOWED_ERR = 7;

    /**

     * If an attempt is made to reference a node in a context where it does 

     * not exist

     */

    public static final short NOT_FOUND_ERR             = 8;

    /**

     * If the implementation does not support the requested type of object or 

     * operation.

     */

    public static final short NOT_SUPPORTED_ERR         = 9;

    /**

     * If an attempt is made to add an attribute that is already in use 

     * elsewhere

     */

    public static final short INUSE_ATTRIBUTE_ERR       = 10;

    /**

     * If an attempt is made to use an object that is not, or is no longer, 

     * usable.

     * @since DOM Level 2

     */

    public static final short INVALID_STATE_ERR         = 11;

    /**

     * If an invalid or illegal string is specified.

     * @since DOM Level 2

     */

    public static final short SYNTAX_ERR                = 12;

    /**

     * If an attempt is made to modify the type of the underlying object.

     * @since DOM Level 2

     */

    public static final short INVALID_MODIFICATION_ERR  = 13;

    /**

     * If an attempt is made to create or change an object in a way which is 

     * incorrect with regard to namespaces.

     * @since DOM Level 2

     */

    public static final short NAMESPACE_ERR             = 14;

    /**

     * If a parameter or an operation is not supported by the underlying 

     * object.

     * @since DOM Level 2

     */

    public static final short INVALID_ACCESS_ERR        = 15;

}




Tabella 28
DOMImplementation.java

	package org.w3c.dom;

/**

 * The <code>DOMImplementation</code> interface provides a number of methods 

 * for performing operations that are independent of any particular instance 

 * of the document object model.

 * <p>See also the <a href='http://www.w3.org/TR/2000/REC-DOM-Level-2-Core-20001113'>Document Object Model (DOM) Level 2 Core Specification</a>.

 */

public interface DOMImplementation {

    /**

     * Test if the DOM implementation implements a specific feature.

     * @param featureThe name of the feature to test (case-insensitive). The 

     *   values used by DOM features are defined throughout the DOM Level 2 

     *   specifications and listed in the  section. The name must be an XML 

     *   name. To avoid possible conflicts, as a convention, names referring 

     *   to features defined outside the DOM specification should be made 

     *   unique by reversing the name of the Internet domain name of the 

     *   person (or the organization that the person belongs to) who defines 

     *   the feature, component by component, and using this as a prefix. 

     *   For instance, the W3C SVG Working Group defines the feature 

     *   "org.w3c.dom.svg".

     * @param versionThis is the version number of the feature to test. In 

     *   Level 2, the string can be either "2.0" or "1.0". If the version is 

     *   not specified, supporting any version of the feature causes the 

     *   method to return <code>true</code>.

     * @return <code>true</code> if the feature is implemented in the 

     *   specified version, <code>false</code> otherwise.

     */

    public boolean hasFeature(String feature, 

                              String version);

    /**

     * Creates an empty <code>DocumentType</code> node. Entity declarations 

     * and notations are not made available. Entity reference expansions and 

     * default attribute additions do not occur. It is expected that a 

     * future version of the DOM will provide a way for populating a 

     * <code>DocumentType</code>.

     * <br>HTML-only DOM implementations do not need to implement this method.

     * @param qualifiedNameThe qualified name of the document type to be 

     *   created. 

     * @param publicIdThe external subset public identifier.

     * @param systemIdThe external subset system identifier.

     * @return A new <code>DocumentType</code> node with 

     *   <code>Node.ownerDocument</code> set to <code>null</code>.

     * @exception DOMException

     *   INVALID_CHARACTER_ERR: Raised if the specified qualified name 

     *   contains an illegal character.

     *   <br>NAMESPACE_ERR: Raised if the <code>qualifiedName</code> is 

     *   malformed.

     * @since DOM Level 2

     */

    public DocumentType createDocumentType(String qualifiedName, 

                                           String publicId, 

                                           String systemId)

                                           throws DOMException;

    /**

     * Creates an XML <code>Document</code> object of the specified type with 

     * its document element. HTML-only DOM implementations do not need to 

     * implement this method.

     * @param namespaceURIThe namespace URI of the document element to create.

     * @param qualifiedNameThe qualified name of the document element to be 

     *   created.

     * @param doctypeThe type of document to be created or <code>null</code>.

     *   When <code>doctype</code> is not <code>null</code>, its 

     *   <code>Node.ownerDocument</code> attribute is set to the document 

     *   being created.

     * @return A new <code>Document</code> object.

     * @exception DOMException

     *   INVALID_CHARACTER_ERR: Raised if the specified qualified name 

     *   contains an illegal character.

     *   <br>NAMESPACE_ERR: Raised if the <code>qualifiedName</code> is 

     *   malformed, if the <code>qualifiedName</code> has a prefix and the 

     *   <code>namespaceURI</code> is <code>null</code>, or if the 

     *   <code>qualifiedName</code> has a prefix that is "xml" and the 

     *   <code>namespaceURI</code> is different from "

     *   http://www.w3.org/XML/1998/namespace" .

     *   <br>WRONG_DOCUMENT_ERR: Raised if <code>doctype</code> has already 

     *   been used with a different document or was created from a different 

     *   implementation.

     * @since DOM Level 2

     */

    public Document createDocument(String namespaceURI, 

                                   String qualifiedName, 

                                   DocumentType doctype)

                                   throws DOMException;

}




Tabella 29
Element.java

	package org.w3c.dom;

/**

 * The <code>Element</code> interface represents an element in an HTML or XML 

 * document. Elements may have attributes associated with them; since the 

 * <code>Element</code> interface inherits from <code>Node</code>, the 

 * generic <code>Node</code> interface attribute <code>attributes</code> may 

 * be used to retrieve the set of all attributes for an element. There are 

 * methods on the <code>Element</code> interface to retrieve either an 

 * <code>Attr</code> object by name or an attribute value by name. In XML, 

 * where an attribute value may contain entity references, an 

 * <code>Attr</code> object should be retrieved to examine the possibly 

 * fairly complex sub-tree representing the attribute value. On the other 

 * hand, in HTML, where all attributes have simple string values, methods to 

 * directly access an attribute value can safely be used as a convenience.In 

 * DOM Level 2, the method <code>normalize</code> is inherited from the 

 * <code>Node</code> interface where it was moved.

 * <p>See also the <a href='http://www.w3.org/TR/2000/REC-DOM-Level-2-Core-20001113'>Document Object Model (DOM) Level 2 Core Specification</a>.

 */

public interface Element extends Node {

    /**

     * The name of the element. For example, in: 

     * <pre> &lt;elementExample 

     * id="demo"&gt; ... &lt;/elementExample&gt; , </pre>

     *  <code>tagName</code> has 

     * the value <code>"elementExample"</code>. Note that this is 

     * case-preserving in XML, as are all of the operations of the DOM. The 

     * HTML DOM returns the <code>tagName</code> of an HTML element in the 

     * canonical uppercase form, regardless of the case in the source HTML 

     * document. 

     */

    public String getTagName();

    /**

     * Retrieves an attribute value by name.

     * @param nameThe name of the attribute to retrieve.

     * @return The <code>Attr</code> value as a string, or the empty string 

     *   if that attribute does not have a specified or default value.

     */

    public String getAttribute(String name);

    /**

     * Adds a new attribute. If an attribute with that name is already present 

     * in the element, its value is changed to be that of the value 

     * parameter. This value is a simple string; it is not parsed as it is 

     * being set. So any markup (such as syntax to be recognized as an 

     * entity reference) is treated as literal text, and needs to be 

     * appropriately escaped by the implementation when it is written out. 

     * In order to assign an attribute value that contains entity 

     * references, the user must create an <code>Attr</code> node plus any 

     * <code>Text</code> and <code>EntityReference</code> nodes, build the 

     * appropriate subtree, and use <code>setAttributeNode</code> to assign 

     * it as the value of an attribute.

     * <br>To set an attribute with a qualified name and namespace URI, use 

     * the <code>setAttributeNS</code> method.

     * @param nameThe name of the attribute to create or alter.

     * @param valueValue to set in string form.

     * @exception DOMException

     *   INVALID_CHARACTER_ERR: Raised if the specified name contains an 

     *   illegal character.

     *   <br>NO_MODIFICATION_ALLOWED_ERR: Raised if this node is readonly.

     */

    public void setAttribute(String name, 

                             String value)

                             throws DOMException;

    /**

     * Removes an attribute by name. If the removed attribute is known to have 

     * a default value, an attribute immediately appears containing the 

     * default value as well as the corresponding namespace URI, local name, 

     * and prefix when applicable.

     * <br>To remove an attribute by local name and namespace URI, use the 

     * <code>removeAttributeNS</code> method.

     * @param nameThe name of the attribute to remove.

     * @exception DOMException

     *   NO_MODIFICATION_ALLOWED_ERR: Raised if this node is readonly.

     */

    public void removeAttribute(String name)

                                throws DOMException;

    /**

     * Retrieves an attribute node by name.

     * <br>To retrieve an attribute node by qualified name and namespace URI, 

     * use the <code>getAttributeNodeNS</code> method.

     * @param nameThe name (<code>nodeName</code>) of the attribute to 

     *   retrieve.

     * @return The <code>Attr</code> node with the specified name (

     *   <code>nodeName</code>) or <code>null</code> if there is no such 

     *   attribute.

     */

    public Attr getAttributeNode(String name);

    /**

     * Adds a new attribute node. If an attribute with that name (

     * <code>nodeName</code>) is already present in the element, it is 

     * replaced by the new one.

     * <br>To add a new attribute node with a qualified name and namespace 

     * URI, use the <code>setAttributeNodeNS</code> method.

     * @param newAttrThe <code>Attr</code> node to add to the attribute list.

     * @return If the <code>newAttr</code> attribute replaces an existing 

     *   attribute, the replaced <code>Attr</code> node is returned, 

     *   otherwise <code>null</code> is returned.

     * @exception DOMException

     *   WRONG_DOCUMENT_ERR: Raised if <code>newAttr</code> was created from a 

     *   different document than the one that created the element.

     *   <br>NO_MODIFICATION_ALLOWED_ERR: Raised if this node is readonly.

     *   <br>INUSE_ATTRIBUTE_ERR: Raised if <code>newAttr</code> is already an 

     *   attribute of another <code>Element</code> object. The DOM user must 

     *   explicitly clone <code>Attr</code> nodes to re-use them in other 

     *   elements.

     */

    public Attr setAttributeNode(Attr newAttr)

                                 throws DOMException;

    /**

     * Removes the specified attribute node. If the removed <code>Attr</code> 

     * has a default value it is immediately replaced. The replacing 

     * attribute has the same namespace URI and local name, as well as the 

     * original prefix, when applicable.

     * @param oldAttrThe <code>Attr</code> node to remove from the attribute 

     *   list.

     * @return The <code>Attr</code> node that was removed.

     * @exception DOMException

     *   NO_MODIFICATION_ALLOWED_ERR: Raised if this node is readonly.

     *   <br>NOT_FOUND_ERR: Raised if <code>oldAttr</code> is not an attribute 

     *   of the element.

     */

    public Attr removeAttributeNode(Attr oldAttr)

                                    throws DOMException;

    /**

     * Returns a <code>NodeList</code> of all descendant <code>Elements</code> 

     * with a given tag name, in the order in which they are encountered in 

     * a preorder traversal of this <code>Element</code> tree.

     * @param nameThe name of the tag to match on. The special value "*" 

     *   matches all tags.

     * @return A list of matching <code>Element</code> nodes.

     */

    public NodeList getElementsByTagName(String name);

    /**

     * Retrieves an attribute value by local name and namespace URI. HTML-only 

     * DOM implementations do not need to implement this method.

     * @param namespaceURIThe namespace URI of the attribute to retrieve.

     * @param localNameThe local name of the attribute to retrieve.

     * @return The <code>Attr</code> value as a string, or the empty string 

     *   if that attribute does not have a specified or default value.

     * @since DOM Level 2

     */

    public String getAttributeNS(String namespaceURI, 

                                 String localName);

    /**

     * Adds a new attribute. If an attribute with the same local name and 

     * namespace URI is already present on the element, its prefix is 

     * changed to be the prefix part of the <code>qualifiedName</code>, and 

     * its value is changed to be the <code>value</code> parameter. This 

     * value is a simple string; it is not parsed as it is being set. So any 

     * markup (such as syntax to be recognized as an entity reference) is 

     * treated as literal text, and needs to be appropriately escaped by the 

     * implementation when it is written out. In order to assign an 

     * attribute value that contains entity references, the user must create 

     * an <code>Attr</code> node plus any <code>Text</code> and 

     * <code>EntityReference</code> nodes, build the appropriate subtree, 

     * and use <code>setAttributeNodeNS</code> or 

     * <code>setAttributeNode</code> to assign it as the value of an 

     * attribute.

     * <br>HTML-only DOM implementations do not need to implement this method.

     * @param namespaceURIThe namespace URI of the attribute to create or 

     *   alter.

     * @param qualifiedNameThe qualified name of the attribute to create or 

     *   alter.

     * @param valueThe value to set in string form.

     * @exception DOMException

     *   INVALID_CHARACTER_ERR: Raised if the specified qualified name 

     *   contains an illegal character.

     *   <br>NO_MODIFICATION_ALLOWED_ERR: Raised if this node is readonly.

     *   <br>NAMESPACE_ERR: Raised if the <code>qualifiedName</code> is 

     *   malformed, if the <code>qualifiedName</code> has a prefix and the 

     *   <code>namespaceURI</code> is <code>null</code>, if the 

     *   <code>qualifiedName</code> has a prefix that is "xml" and the 

     *   <code>namespaceURI</code> is different from "

     *   http://www.w3.org/XML/1998/namespace", or if the 

     *   <code>qualifiedName</code> is "xmlns" and the 

     *   <code>namespaceURI</code> is different from "

     *   http://www.w3.org/2000/xmlns/".

     * @since DOM Level 2

     */

    public void setAttributeNS(String namespaceURI, 

                               String qualifiedName, 

                               String value)

                               throws DOMException;

    /**

     * Removes an attribute by local name and namespace URI. If the removed 

     * attribute has a default value it is immediately replaced. The 

     * replacing attribute has the same namespace URI and local name, as 

     * well as the original prefix.

     * <br>HTML-only DOM implementations do not need to implement this method.

     * @param namespaceURIThe namespace URI of the attribute to remove.

     * @param localNameThe local name of the attribute to remove.

     * @exception DOMException

     *   NO_MODIFICATION_ALLOWED_ERR: Raised if this node is readonly.

     * @since DOM Level 2

     */

    public void removeAttributeNS(String namespaceURI, 

                                  String localName)

                                  throws DOMException;

    /**

     * Retrieves an <code>Attr</code> node by local name and namespace URI. 

     * HTML-only DOM implementations do not need to implement this method.

     * @param namespaceURIThe namespace URI of the attribute to retrieve.

     * @param localNameThe local name of the attribute to retrieve.

     * @return The <code>Attr</code> node with the specified attribute local 

     *   name and namespace URI or <code>null</code> if there is no such 

     *   attribute.

     * @since DOM Level 2

     */

    public Attr getAttributeNodeNS(String namespaceURI, 

                                   String localName);

    /**

     * Adds a new attribute. If an attribute with that local name and that 

     * namespace URI is already present in the element, it is replaced by 

     * the new one.

     * <br>HTML-only DOM implementations do not need to implement this method.

     * @param newAttrThe <code>Attr</code> node to add to the attribute list.

     * @return If the <code>newAttr</code> attribute replaces an existing 

     *   attribute with the same local name and namespace URI, the replaced 

     *   <code>Attr</code> node is returned, otherwise <code>null</code> is 

     *   returned.

     * @exception DOMException

     *   WRONG_DOCUMENT_ERR: Raised if <code>newAttr</code> was created from a 

     *   different document than the one that created the element.

     *   <br>NO_MODIFICATION_ALLOWED_ERR: Raised if this node is readonly.

     *   <br>INUSE_ATTRIBUTE_ERR: Raised if <code>newAttr</code> is already an 

     *   attribute of another <code>Element</code> object. The DOM user must 

     *   explicitly clone <code>Attr</code> nodes to re-use them in other 

     *   elements.

     * @since DOM Level 2

     */

    public Attr setAttributeNodeNS(Attr newAttr)

                                   throws DOMException;

    /**

     * Returns a <code>NodeList</code> of all the descendant 

     * <code>Elements</code> with a given local name and namespace URI in 

     * the order in which they are encountered in a preorder traversal of 

     * this <code>Element</code> tree.

     * <br>HTML-only DOM implementations do not need to implement this method.

     * @param namespaceURIThe namespace URI of the elements to match on. The 

     *   special value "*" matches all namespaces.

     * @param localNameThe local name of the elements to match on. The 

     *   special value "*" matches all local names.

     * @return A new <code>NodeList</code> object containing all the matched 

     *   <code>Elements</code>.

     * @since DOM Level 2

     */

    public NodeList getElementsByTagNameNS(String namespaceURI, 

                                           String localName);

    /**

     * Returns <code>true</code> when an attribute with a given name is 

     * specified on this element or has a default value, <code>false</code> 

     * otherwise.

     * @param nameThe name of the attribute to look for.

     * @return <code>true</code> if an attribute with the given name is 

     *   specified on this element or has a default value, <code>false</code>

     *    otherwise.

     * @since DOM Level 2

     */

    public boolean hasAttribute(String name);

    /**

     * Returns <code>true</code> when an attribute with a given local name and 

     * namespace URI is specified on this element or has a default value, 

     * <code>false</code> otherwise. HTML-only DOM implementations do not 

     * need to implement this method.

     * @param namespaceURIThe namespace URI of the attribute to look for.

     * @param localNameThe local name of the attribute to look for.

     * @return <code>true</code> if an attribute with the given local name 

     *   and namespace URI is specified or has a default value on this 

     *   element, <code>false</code> otherwise.

     * @since DOM Level 2

     */

    public boolean hasAttributeNS(String namespaceURI, 

                                  String localName);

}
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Entity.java

	package org.w3c.dom;

/**

 * This interface represents an entity, either parsed or unparsed, in an XML 

 * document. Note that this models the entity itself not the entity 

 * declaration. <code>Entity</code> declaration modeling has been left for a 

 * later Level of the DOM specification.

 * <p>The <code>nodeName</code> attribute that is inherited from 

 * <code>Node</code> contains the name of the entity.

 * <p>An XML processor may choose to completely expand entities before the 

 * structure model is passed to the DOM; in this case there will be no 

 * <code>EntityReference</code> nodes in the document tree.

 * <p>XML does not mandate that a non-validating XML processor read and 

 * process entity declarations made in the external subset or declared in 

 * external parameter entities. This means that parsed entities declared in 

 * the external subset need not be expanded by some classes of applications, 

 * and that the replacement value of the entity may not be available. When 

 * the replacement value is available, the corresponding <code>Entity</code> 

 * node's child list represents the structure of that replacement text. 

 * Otherwise, the child list is empty.

 * <p>The DOM Level 2 does not support editing <code>Entity</code> nodes; if a 

 * user wants to make changes to the contents of an <code>Entity</code>, 

 * every related <code>EntityReference</code> node has to be replaced in the 

 * structure model by a clone of the <code>Entity</code>'s contents, and 

 * then the desired changes must be made to each of those clones instead. 

 * <code>Entity</code> nodes and all their descendants are readonly.

 * <p>An <code>Entity</code> node does not have any parent.If the entity 

 * contains an unbound namespace prefix, the <code>namespaceURI</code> of 

 * the corresponding node in the <code>Entity</code> node subtree is 

 * <code>null</code>. The same is true for <code>EntityReference</code> 

 * nodes that refer to this entity, when they are created using the 

 * <code>createEntityReference</code> method of the <code>Document</code> 

 * interface. The DOM Level 2 does not support any mechanism to resolve 

 * namespace prefixes.

 * <p>See also the <a href='http://www.w3.org/TR/2000/REC-DOM-Level-2-Core-20001113'>Document Object Model (DOM) Level 2 Core Specification</a>.

 */

public interface Entity extends Node {

    /**

     * The public identifier associated with the entity, if specified. If the 

     * public identifier was not specified, this is <code>null</code>.

     */

    public String getPublicId();

    /**

     * The system identifier associated with the entity, if specified. If the 

     * system identifier was not specified, this is <code>null</code>.

     */

    public String getSystemId();

    /**

     * For unparsed entities, the name of the notation for the entity. For 

     * parsed entities, this is <code>null</code>. 

     */

    public String getNotationName();

}
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EntityReference.java

	package org.w3c.dom;

/**

 * <code>EntityReference</code> objects may be inserted into the structure 

 * model when an entity reference is in the source document, or when the 

 * user wishes to insert an entity reference. Note that character references 

 * and references to predefined entities are considered to be expanded by 

 * the HTML or XML processor so that characters are represented by their 

 * Unicode equivalent rather than by an entity reference. Moreover, the XML 

 * processor may completely expand references to entities while building the 

 * structure model, instead of providing <code>EntityReference</code> 

 * objects. If it does provide such objects, then for a given 

 * <code>EntityReference</code> node, it may be that there is no 

 * <code>Entity</code> node representing the referenced entity. If such an 

 * <code>Entity</code> exists, then the subtree of the 

 * <code>EntityReference</code> node is in general a copy of the 

 * <code>Entity</code> node subtree. However, this may not be true when an 

 * entity contains an unbound namespace prefix. In such a case, because the 

 * namespace prefix resolution depends on where the entity reference is, the 

 * descendants of the <code>EntityReference</code> node may be bound to 

 * different namespace URIs.

 * <p>As for <code>Entity</code> nodes, <code>EntityReference</code> nodes and 

 * all their descendants are readonly.

 * <p>See also the <a href='http://www.w3.org/TR/2000/REC-DOM-Level-2-Core-20001113'>Document Object Model (DOM) Level 2 Core Specification</a>.

 */

public interface EntityReference extends Node {

}
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NameNodeMap.java

	package org.w3c.dom;

/**

 * Objects implementing the <code>NamedNodeMap</code> interface are used to 

 * represent collections of nodes that can be accessed by name. Note that 

 * <code>NamedNodeMap</code> does not inherit from <code>NodeList</code>; 

 * <code>NamedNodeMaps</code> are not maintained in any particular order. 

 * Objects contained in an object implementing <code>NamedNodeMap</code> may 

 * also be accessed by an ordinal index, but this is simply to allow 

 * convenient enumeration of the contents of a <code>NamedNodeMap</code>, 

 * and does not imply that the DOM specifies an order to these Nodes. 

 * <p><code>NamedNodeMap</code> objects in the DOM are live.

 * <p>See also the <a href='http://www.w3.org/TR/2000/REC-DOM-Level-2-Core-20001113'>Document Object Model (DOM) Level 2 Core Specification</a>.

 */

public interface NamedNodeMap {

    /**

     * Retrieves a node specified by name.

     * @param nameThe <code>nodeName</code> of a node to retrieve.

     * @return A <code>Node</code> (of any type) with the specified 

     *   <code>nodeName</code>, or <code>null</code> if it does not identify 

     *   any node in this map.

     */

    public Node getNamedItem(String name);

    /**

     * Adds a node using its <code>nodeName</code> attribute. If a node with 

     * that name is already present in this map, it is replaced by the new 

     * one.

     * <br>As the <code>nodeName</code> attribute is used to derive the name 

     * which the node must be stored under, multiple nodes of certain types 

     * (those that have a "special" string value) cannot be stored as the 

     * names would clash. This is seen as preferable to allowing nodes to be 

     * aliased.

     * @param argA node to store in this map. The node will later be 

     *   accessible using the value of its <code>nodeName</code> attribute.

     * @return If the new <code>Node</code> replaces an existing node the 

     *   replaced <code>Node</code> is returned, otherwise <code>null</code> 

     *   is returned.

     * @exception DOMException

     *   WRONG_DOCUMENT_ERR: Raised if <code>arg</code> was created from a 

     *   different document than the one that created this map.

     *   <br>NO_MODIFICATION_ALLOWED_ERR: Raised if this map is readonly.

     *   <br>INUSE_ATTRIBUTE_ERR: Raised if <code>arg</code> is an 

     *   <code>Attr</code> that is already an attribute of another 

     *   <code>Element</code> object. The DOM user must explicitly clone 

     *   <code>Attr</code> nodes to re-use them in other elements.

     */

    public Node setNamedItem(Node arg)

                             throws DOMException;

    /**

     * Removes a node specified by name. When this map contains the attributes 

     * attached to an element, if the removed attribute is known to have a 

     * default value, an attribute immediately appears containing the 

     * default value as well as the corresponding namespace URI, local name, 

     * and prefix when applicable.

     * @param nameThe <code>nodeName</code> of the node to remove.

     * @return The node removed from this map if a node with such a name 

     *   exists.

     * @exception DOMException

     *   NOT_FOUND_ERR: Raised if there is no node named <code>name</code> in 

     *   this map.

     *   <br>NO_MODIFICATION_ALLOWED_ERR: Raised if this map is readonly.

     */

    public Node removeNamedItem(String name)

                                throws DOMException;

    /**

     * Returns the <code>index</code>th item in the map. If <code>index</code> 

     * is greater than or equal to the number of nodes in this map, this 

     * returns <code>null</code>.

     * @param indexIndex into this map.

     * @return The node at the <code>index</code>th position in the map, or 

     *   <code>null</code> if that is not a valid index.

     */

    public Node item(int index);

    /**

     * The number of nodes in this map. The range of valid child node indices 

     * is <code>0</code> to <code>length-1</code> inclusive. 

     */

    public int getLength();

    /**

     * Retrieves a node specified by local name and namespace URI. HTML-only 

     * DOM implementations do not need to implement this method.

     * @param namespaceURIThe namespace URI of the node to retrieve.

     * @param localNameThe local name of the node to retrieve.

     * @return A <code>Node</code> (of any type) with the specified local 

     *   name and namespace URI, or <code>null</code> if they do not 

     *   identify any node in this map.

     * @since DOM Level 2

     */

    public Node getNamedItemNS(String namespaceURI, 

                               String localName);

    /**

     * Adds a node using its <code>namespaceURI</code> and 

     * <code>localName</code>. If a node with that namespace URI and that 

     * local name is already present in this map, it is replaced by the new 

     * one.

     * <br>HTML-only DOM implementations do not need to implement this method.

     * @param argA node to store in this map. The node will later be 

     *   accessible using the value of its <code>namespaceURI</code> and 

     *   <code>localName</code> attributes.

     * @return If the new <code>Node</code> replaces an existing node the 

     *   replaced <code>Node</code> is returned, otherwise <code>null</code> 

     *   is returned.

     * @exception DOMException

     *   WRONG_DOCUMENT_ERR: Raised if <code>arg</code> was created from a 

     *   different document than the one that created this map.

     *   <br>NO_MODIFICATION_ALLOWED_ERR: Raised if this map is readonly.

     *   <br>INUSE_ATTRIBUTE_ERR: Raised if <code>arg</code> is an 

     *   <code>Attr</code> that is already an attribute of another 

     *   <code>Element</code> object. The DOM user must explicitly clone 

     *   <code>Attr</code> nodes to re-use them in other elements.

     * @since DOM Level 2

     */

    public Node setNamedItemNS(Node arg)

                               throws DOMException;

    /**

     * Removes a node specified by local name and namespace URI. A removed 

     * attribute may be known to have a default value when this map contains 

     * the attributes attached to an element, as returned by the attributes 

     * attribute of the <code>Node</code> interface. If so, an attribute 

     * immediately appears containing the default value as well as the 

     * corresponding namespace URI, local name, and prefix when applicable.

     * <br>HTML-only DOM implementations do not need to implement this method.

     * @param namespaceURIThe namespace URI of the node to remove.

     * @param localNameThe local name of the node to remove.

     * @return The node removed from this map if a node with such a local 

     *   name and namespace URI exists.

     * @exception DOMException

     *   NOT_FOUND_ERR: Raised if there is no node with the specified 

     *   <code>namespaceURI</code> and <code>localName</code> in this map.

     *   <br>NO_MODIFICATION_ALLOWED_ERR: Raised if this map is readonly.

     * @since DOM Level 2

     */

    public Node removeNamedItemNS(String namespaceURI, 

                                  String localName)

                                  throws DOMException;

}
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Node.java

	package org.w3c.dom;

/**

 * The <code>Node</code> interface is the primary datatype for the entire 

 * Document Object Model. It represents a single node in the document tree. 

 * While all objects implementing the <code>Node</code> interface expose 

 * methods for dealing with children, not all objects implementing the 

 * <code>Node</code> interface may have children. For example, 

 * <code>Text</code> nodes may not have children, and adding children to 

 * such nodes results in a <code>DOMException</code> being raised.

 * <p>The attributes <code>nodeName</code>, <code>nodeValue</code> and 

 * <code>attributes</code> are included as a mechanism to get at node 

 * information without casting down to the specific derived interface. In 

 * cases where there is no obvious mapping of these attributes for a 

 * specific <code>nodeType</code> (e.g., <code>nodeValue</code> for an 

 * <code>Element</code> or <code>attributes</code> for a <code>Comment</code>

 * ), this returns <code>null</code>. Note that the specialized interfaces 

 * may contain additional and more convenient mechanisms to get and set the 

 * relevant information.

 * <p>See also the <a href='http://www.w3.org/TR/2000/REC-DOM-Level-2-Core-20001113'>Document Object Model (DOM) Level 2 Core Specification</a>.

 */

public interface Node {

    // NodeType

    /**

     * The node is an <code>Element</code>.

     */

    public static final short ELEMENT_NODE              = 1;

    /**

     * The node is an <code>Attr</code>.

     */

    public static final short ATTRIBUTE_NODE            = 2;

    /**

     * The node is a <code>Text</code> node.

     */

    public static final short TEXT_NODE                 = 3;

    /**

     * The node is a <code>CDATASection</code>.

     */

    public static final short CDATA_SECTION_NODE        = 4;

    /**

     * The node is an <code>EntityReference</code>.

     */

    public static final short ENTITY_REFERENCE_NODE     = 5;

    /**

     * The node is an <code>Entity</code>.

     */

    public static final short ENTITY_NODE               = 6;

    /**

     * The node is a <code>ProcessingInstruction</code>.

     */

    public static final short PROCESSING_INSTRUCTION_NODE = 7;

    /**

     * The node is a <code>Comment</code>.

     */

    public static final short COMMENT_NODE              = 8;

    /**

     * The node is a <code>Document</code>.

     */

    public static final short DOCUMENT_NODE             = 9;

    /**

     * The node is a <code>DocumentType</code>.

     */

    public static final short DOCUMENT_TYPE_NODE        = 10;

    /**

     * The node is a <code>DocumentFragment</code>.

     */

    public static final short DOCUMENT_FRAGMENT_NODE    = 11;

    /**

     * The node is a <code>Notation</code>.

     */

    public static final short NOTATION_NODE             = 12;

    /**

     * The name of this node, depending on its type; see the table above. 

     */

    public String getNodeName();

    /**

     * The value of this node, depending on its type; see the table above. 

     * When it is defined to be <code>null</code>, setting it has no effect.

     * @exception DOMException

     *   NO_MODIFICATION_ALLOWED_ERR: Raised when the node is readonly.

     * @exception DOMException

     *   DOMSTRING_SIZE_ERR: Raised when it would return more characters than 

     *   fit in a <code>DOMString</code> variable on the implementation 

     *   platform.

     */

    public String getNodeValue()

                                 throws DOMException;

    public void setNodeValue(String nodeValue)

                                 throws DOMException;

    /**

     * A code representing the type of the underlying object, as defined above.

     */

    public short getNodeType();

    /**

     * The parent of this node. All nodes, except <code>Attr</code>, 

     * <code>Document</code>, <code>DocumentFragment</code>, 

     * <code>Entity</code>, and <code>Notation</code> may have a parent. 

     * However, if a node has just been created and not yet added to the 

     * tree, or if it has been removed from the tree, this is 

     * <code>null</code>.

     */

    public Node getParentNode();

    /**

     * A <code>NodeList</code> that contains all children of this node. If 

     * there are no children, this is a <code>NodeList</code> containing no 

     * nodes.

     */

    public NodeList getChildNodes();

    /**

     * The first child of this node. If there is no such node, this returns 

     * <code>null</code>.

     */

    public Node getFirstChild();

    /**

     * The last child of this node. If there is no such node, this returns 

     * <code>null</code>.

     */

    public Node getLastChild();

    /**

     * The node immediately preceding this node. If there is no such node, 

     * this returns <code>null</code>.

     */

    public Node getPreviousSibling();

    /**

     * The node immediately following this node. If there is no such node, 

     * this returns <code>null</code>.

     */

    public Node getNextSibling();

    /**

     * A <code>NamedNodeMap</code> containing the attributes of this node (if 

     * it is an <code>Element</code>) or <code>null</code> otherwise. 

     */

    public NamedNodeMap getAttributes();

    /**

     * The <code>Document</code> object associated with this node. This is 

     * also the <code>Document</code> object used to create new nodes. When 

     * this node is a <code>Document</code> or a <code>DocumentType</code> 

     * which is not used with any <code>Document</code> yet, this is 

     * <code>null</code>.

     * @version DOM Level 2

     */

    public Document getOwnerDocument();

    /**

     * Inserts the node <code>newChild</code> before the existing child node 

     * <code>refChild</code>. If <code>refChild</code> is <code>null</code>, 

     * insert <code>newChild</code> at the end of the list of children.

     * <br>If <code>newChild</code> is a <code>DocumentFragment</code> object, 

     * all of its children are inserted, in the same order, before 

     * <code>refChild</code>. If the <code>newChild</code> is already in the 

     * tree, it is first removed.

     * @param newChildThe node to insert.

     * @param refChildThe reference node, i.e., the node before which the new 

     *   node must be inserted.

     * @return The node being inserted.

     * @exception DOMException

     *   HIERARCHY_REQUEST_ERR: Raised if this node is of a type that does not 

     *   allow children of the type of the <code>newChild</code> node, or if 

     *   the node to insert is one of this node's ancestors.

     *   <br>WRONG_DOCUMENT_ERR: Raised if <code>newChild</code> was created 

     *   from a different document than the one that created this node.

     *   <br>NO_MODIFICATION_ALLOWED_ERR: Raised if this node is readonly or 

     *   if the parent of the node being inserted is readonly.

     *   <br>NOT_FOUND_ERR: Raised if <code>refChild</code> is not a child of 

     *   this node.

     */

    public Node insertBefore(Node newChild, 

                             Node refChild)

                             throws DOMException;

    /**

     * Replaces the child node <code>oldChild</code> with <code>newChild</code>

     *  in the list of children, and returns the <code>oldChild</code> node.

     * <br>If <code>newChild</code> is a <code>DocumentFragment</code> object, 

     * <code>oldChild</code> is replaced by all of the 

     * <code>DocumentFragment</code> children, which are inserted in the 

     * same order. If the <code>newChild</code> is already in the tree, it 

     * is first removed.

     * @param newChildThe new node to put in the child list.

     * @param oldChildThe node being replaced in the list.

     * @return The node replaced.

     * @exception DOMException

     *   HIERARCHY_REQUEST_ERR: Raised if this node is of a type that does not 

     *   allow children of the type of the <code>newChild</code> node, or if 

     *   the node to put in is one of this node's ancestors.

     *   <br>WRONG_DOCUMENT_ERR: Raised if <code>newChild</code> was created 

     *   from a different document than the one that created this node.

     *   <br>NO_MODIFICATION_ALLOWED_ERR: Raised if this node or the parent of 

     *   the new node is readonly.

     *   <br>NOT_FOUND_ERR: Raised if <code>oldChild</code> is not a child of 

     *   this node.

     */

    public Node replaceChild(Node newChild, 

                             Node oldChild)

                             throws DOMException;

    /**

     * Removes the child node indicated by <code>oldChild</code> from the list 

     * of children, and returns it.

     * @param oldChildThe node being removed.

     * @return The node removed.

     * @exception DOMException

     *   NO_MODIFICATION_ALLOWED_ERR: Raised if this node is readonly.

     *   <br>NOT_FOUND_ERR: Raised if <code>oldChild</code> is not a child of 

     *   this node.

     */

    public Node removeChild(Node oldChild)

                            throws DOMException;

    /**

     * Adds the node <code>newChild</code> to the end of the list of children 

     * of this node. If the <code>newChild</code> is already in the tree, it 

     * is first removed.

     * @param newChildThe node to add.If it is a <code>DocumentFragment</code>

     *    object, the entire contents of the document fragment are moved 

     *   into the child list of this node

     * @return The node added.

     * @exception DOMException

     *   HIERARCHY_REQUEST_ERR: Raised if this node is of a type that does not 

     *   allow children of the type of the <code>newChild</code> node, or if 

     *   the node to append is one of this node's ancestors.

     *   <br>WRONG_DOCUMENT_ERR: Raised if <code>newChild</code> was created 

     *   from a different document than the one that created this node.

     *   <br>NO_MODIFICATION_ALLOWED_ERR: Raised if this node is readonly.

     */

    public Node appendChild(Node newChild)

                            throws DOMException;

    /**

     * Returns whether this node has any children.

     * @return  <code>true</code> if this node has any children, 

     *   <code>false</code> otherwise.

     */

    public boolean hasChildNodes();

    /**

     * Returns a duplicate of this node, i.e., serves as a generic copy 

     * constructor for nodes. The duplicate node has no parent; (

     * <code>parentNode</code> is <code>null</code>.).

     * <br>Cloning an <code>Element</code> copies all attributes and their 

     * values, including those generated by the XML processor to represent 

     * defaulted attributes, but this method does not copy any text it 

     * contains unless it is a deep clone, since the text is contained in a 

     * child <code>Text</code> node. Cloning an <code>Attribute</code> 

     * directly, as opposed to be cloned as part of an <code>Element</code> 

     * cloning operation, returns a specified attribute (

     * <code>specified</code> is <code>true</code>). Cloning any other type 

     * of node simply returns a copy of this node.

     * <br>Note that cloning an immutable subtree results in a mutable copy, 

     * but the children of an <code>EntityReference</code> clone are readonly

     * . In addition, clones of unspecified <code>Attr</code> nodes are 

     * specified. And, cloning <code>Document</code>, 

     * <code>DocumentType</code>, <code>Entity</code>, and 

     * <code>Notation</code> nodes is implementation dependent.

     * @param deepIf <code>true</code>, recursively clone the subtree under 

     *   the specified node; if <code>false</code>, clone only the node 

     *   itself (and its attributes, if it is an <code>Element</code>). 

     * @return The duplicate node.

     */

    public Node cloneNode(boolean deep);

    /**

     * Puts all <code>Text</code> nodes in the full depth of the sub-tree 

     * underneath this <code>Node</code>, including attribute nodes, into a 

     * "normal" form where only structure (e.g., elements, comments, 

     * processing instructions, CDATA sections, and entity references) 

     * separates <code>Text</code> nodes, i.e., there are neither adjacent 

     * <code>Text</code> nodes nor empty <code>Text</code> nodes. This can 

     * be used to ensure that the DOM view of a document is the same as if 

     * it were saved and re-loaded, and is useful when operations (such as 

     * XPointer  lookups) that depend on a particular document tree 

     * structure are to be used.In cases where the document contains 

     * <code>CDATASections</code>, the normalize operation alone may not be 

     * sufficient, since XPointers do not differentiate between 

     * <code>Text</code> nodes and <code>CDATASection</code> nodes.

     * @version DOM Level 2

     */

    public void normalize();

    /**

     * Tests whether the DOM implementation implements a specific feature and 

     * that feature is supported by this node.

     * @param featureThe name of the feature to test. This is the same name 

     *   which can be passed to the method <code>hasFeature</code> on 

     *   <code>DOMImplementation</code>.

     * @param versionThis is the version number of the feature to test. In 

     *   Level 2, version 1, this is the string "2.0". If the version is not 

     *   specified, supporting any version of the feature will cause the 

     *   method to return <code>true</code>.

     * @return Returns <code>true</code> if the specified feature is 

     *   supported on this node, <code>false</code> otherwise.

     * @since DOM Level 2

     */

    public boolean isSupported(String feature, 

                               String version);

    /**

     * The namespace URI of this node, or <code>null</code> if it is 

     * unspecified.

     * <br>This is not a computed value that is the result of a namespace 

     * lookup based on an examination of the namespace declarations in 

     * scope. It is merely the namespace URI given at creation time.

     * <br>For nodes of any type other than <code>ELEMENT_NODE</code> and 

     * <code>ATTRIBUTE_NODE</code> and nodes created with a DOM Level 1 

     * method, such as <code>createElement</code> from the 

     * <code>Document</code> interface, this is always <code>null</code>.Per 

     * the Namespaces in XML Specification  an attribute does not inherit 

     * its namespace from the element it is attached to. If an attribute is 

     * not explicitly given a namespace, it simply has no namespace.

     * @since DOM Level 2

     */

    public String getNamespaceURI();

    /**

     * The namespace prefix of this node, or <code>null</code> if it is 

     * unspecified.

     * <br>Note that setting this attribute, when permitted, changes the 

     * <code>nodeName</code> attribute, which holds the qualified name, as 

     * well as the <code>tagName</code> and <code>name</code> attributes of 

     * the <code>Element</code> and <code>Attr</code> interfaces, when 

     * applicable.

     * <br>Note also that changing the prefix of an attribute that is known to 

     * have a default value, does not make a new attribute with the default 

     * value and the original prefix appear, since the 

     * <code>namespaceURI</code> and <code>localName</code> do not change.

     * <br>For nodes of any type other than <code>ELEMENT_NODE</code> and 

     * <code>ATTRIBUTE_NODE</code> and nodes created with a DOM Level 1 

     * method, such as <code>createElement</code> from the 

     * <code>Document</code> interface, this is always <code>null</code>.

     * @exception DOMException

     *   INVALID_CHARACTER_ERR: Raised if the specified prefix contains an 

     *   illegal character.

     *   <br>NO_MODIFICATION_ALLOWED_ERR: Raised if this node is readonly.

     *   <br>NAMESPACE_ERR: Raised if the specified <code>prefix</code> is 

     *   malformed, if the <code>namespaceURI</code> of this node is 

     *   <code>null</code>, if the specified prefix is "xml" and the 

     *   <code>namespaceURI</code> of this node is different from "

     *   http://www.w3.org/XML/1998/namespace", if this node is an attribute 

     *   and the specified prefix is "xmlns" and the 

     *   <code>namespaceURI</code> of this node is different from "

     *   http://www.w3.org/2000/xmlns/", or if this node is an attribute and 

     *   the <code>qualifiedName</code> of this node is "xmlns" .

     * @since DOM Level 2

     */

    public String getPrefix();

    public void setPrefix(String prefix)

                               throws DOMException;

    /**

     * Returns the local part of the qualified name of this node.

     * <br>For nodes of any type other than <code>ELEMENT_NODE</code> and 

     * <code>ATTRIBUTE_NODE</code> and nodes created with a DOM Level 1 

     * method, such as <code>createElement</code> from the 

     * <code>Document</code> interface, this is always <code>null</code>.

     * @since DOM Level 2

     */

    public String getLocalName();

    /**

     * Returns whether this node (if it is an element) has any attributes.

     * @return <code>true</code> if this node has any attributes, 

     *   <code>false</code> otherwise.

     * @since DOM Level 2

     */

    public boolean hasAttributes();

}
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NodeList.java

	package org.w3c.dom;

/**

 * The <code>NodeList</code> interface provides the abstraction of an ordered 

 * collection of nodes, without defining or constraining how this collection 

 * is implemented. <code>NodeList</code> objects in the DOM are live.

 * <p>The items in the <code>NodeList</code> are accessible via an integral 

 * index, starting from 0.

 * <p>See also the <a href='http://www.w3.org/TR/2000/REC-DOM-Level-2-Core-20001113'>Document Object Model (DOM) Level 2 Core Specification</a>.

 */

public interface NodeList {

    /**

     * Returns the <code>index</code>th item in the collection. If 

     * <code>index</code> is greater than or equal to the number of nodes in 

     * the list, this returns <code>null</code>.

     * @param indexIndex into the collection.

     * @return The node at the <code>index</code>th position in the 

     *   <code>NodeList</code>, or <code>null</code> if that is not a valid 

     *   index.

     */

    public Node item(int index);

    /**

     * The number of nodes in the list. The range of valid child node indices 

     * is 0 to <code>length-1</code> inclusive. 

     */

    public int getLength();

}
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Notation.java

	package org.w3c.dom;

/**

 * This interface represents a notation declared in the DTD. A notation either 

 * declares, by name, the format of an unparsed entity (see section 4.7 of 

 * the XML 1.0 specification ), or is used for formal declaration of 

 * processing instruction targets (see section 2.6 of the XML 1.0 

 * specification ). The <code>nodeName</code> attribute inherited from 

 * <code>Node</code> is set to the declared name of the notation.

 * <p>The DOM Level 1 does not support editing <code>Notation</code> nodes; 

 * they are therefore readonly.

 * <p>A <code>Notation</code> node does not have any parent.

 * <p>See also the <a href='http://www.w3.org/TR/2000/REC-DOM-Level-2-Core-20001113'>Document Object Model (DOM) Level 2 Core Specification</a>.

 */

public interface Notation extends Node {

    /**

     * The public identifier of this notation. If the public identifier was 

     * not specified, this is <code>null</code>.

     */

    public String getPublicId();

    /**

     * The system identifier of this notation. If the system identifier was 

     * not specified, this is <code>null</code>.

     */

    public String getSystemId();

}
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ProcessingInstruction.java

	package org.w3c.dom;

/**

 * The <code>ProcessingInstruction</code> interface represents a "processing 

 * instruction", used in XML as a way to keep processor-specific information 

 * in the text of the document.

 * <p>See also the <a href='http://www.w3.org/TR/2000/REC-DOM-Level-2-Core-20001113'>Document Object Model (DOM) Level 2 Core Specification</a>.

 */

public interface ProcessingInstruction extends Node {

    /**

     * The target of this processing instruction. XML defines this as being 

     * the first token following the markup that begins the processing 

     * instruction.

     */

    public String getTarget();

    /**

     * The content of this processing instruction. This is from the first non 

     * white space character after the target to the character immediately 

     * preceding the <code>?&gt;</code>.

     * @exception DOMException

     *   NO_MODIFICATION_ALLOWED_ERR: Raised when the node is readonly.

     */

    public String getData();

    public void setData(String data)

                          throws DOMException;

}
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Text.java

	package org.w3c.dom;

/**

 * The <code>Text</code> interface inherits from <code>CharacterData</code> 

 * and represents the textual content (termed character data in XML) of an 

 * <code>Element</code> or <code>Attr</code>. If there is no markup inside 

 * an element's content, the text is contained in a single object 

 * implementing the <code>Text</code> interface that is the only child of 

 * the element. If there is markup, it is parsed into the information items 

 * (elements, comments, etc.) and <code>Text</code> nodes that form the list 

 * of children of the element.

 * <p>When a document is first made available via the DOM, there is only one 

 * <code>Text</code> node for each block of text. Users may create adjacent 

 * <code>Text</code> nodes that represent the contents of a given element 

 * without any intervening markup, but should be aware that there is no way 

 * to represent the separations between these nodes in XML or HTML, so they 

 * will not (in general) persist between DOM editing sessions. The 

 * <code>normalize()</code> method on <code>Node</code> merges any such 

 * adjacent <code>Text</code> objects into a single node for each block of 

 * text.

 * <p>See also the <a href='http://www.w3.org/TR/2000/REC-DOM-Level-2-Core-20001113'>Document Object Model (DOM) Level 2 Core Specification</a>.

 */

public interface Text extends CharacterData {

 /**

     * Breaks this node into two nodes at the specified <code>offset</code>, 

     * keeping both in the tree as siblings. After being split, this node 

     * will contain all the content up to the <code>offset</code> point. A 

     * new node of the same type, which contains all the content at and 

     * after the <code>offset</code> point, is returned. If the original 

     * node had a parent node, the new node is inserted as the next sibling 

     * of the original node. When the <code>offset</code> is equal to the 

     * length of this node, the new node has no data.

     * @param offsetThe 16-bit unit offset at which to split, starting from 

     *   <code>0</code>.

     * @return The new node, of the same type as this node.

     * @exception DOMException

     *   INDEX_SIZE_ERR: Raised if the specified offset is negative or greater 

     *   than the number of 16-bit units in <code>data</code>.

     *   <br>NO_MODIFICATION_ALLOWED_ERR: Raised if this node is readonly.

     */

 public Text splitText(int offset)

                          throws DOMException;

}
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