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Abstract

This guide describes how to embed an XML editor based on XXE components into another application, how to
write acommand, a validation hook, a style sheet extension, an image toolkit plug-in, etc. For experienced Java™
programmers only.
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Chapter 1. Introduction

Thetarget audience of this document is experienced Java programmers wishing to extend XMLmind XML Editor
(XXE for short) and/or to embed a custom XML editor based on XXE partsin their own application.

I mportant

XMLmind XML Editor codeis not thread-safe. Most of it is not even reentrant.

1. Compiling and running code samples

All the code samples used to illustrate this document are found in the samples/ subdirectory.

Ant, aJava-based build tool (“intheory, itiskind of like make, without make'swrinkles’ say itsauthors), is needed
to build and run these code samples.

build_all.xml, the ant build file needed to compile and run code samples, has been tested with ant version 1.7.
Tip

In code samples included in this document, icons @, @, ... @ can be clicked upon to move from code to
explanations and from explanations to code.

Tip

Error messages rel ated to loading and invoking extension code are all printed on st der r . Therefore when
you develop extension code on Windows, it is strongly recommended to run XXE using java rather than
using javaw.

In order to do this:

 If you start XXE using xxe. exe (that is, the icon in the XMLmind XML Editor start menu), open
xxe. j start innotepad, replace"j re\ bi n\j avaw. exe" by "jre\ bi n\j ava. exe", save xxe. j start
using the UTF-8 encoding (should have been automatically detected by notepad).

» fyoustart XXE using xxe. bat , open xxe. bat innotepad, replace"start javaw' by "start java",
Save xxe. bat .

2. Creating your own extensions

Rather than copying and modifying the above samples, we recommend instead using our project creation wizard.
Thiswizard makes it easy creating Ant and/or Eclipse projects.



samples/
http://ant.apache.org/
samples/build_all.xml
http://ant.apache.org/
http://www.eclipse.org/
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Figure 1.1. The Create Project wizard

® Create'Project

Extend XMLmind XML Editor U

This wizard creates a directory containing

@ aset of . java files,

& an ant (http://ant. apache. ora/) build. xml file,
@ Eclipse (http: /f'www eclipse org/) .project and .classpath project files.

Funning the build file creates a . jar archive containing code extending X*MLmind XML Editor.

Eclipse users must import the created project directory into their workspace
using File > Import, General > Existing Projects into Workspace.

< Back || Next = || Cancel

On Windows, thiswizard is started by executing the following command:

C:\ Program Fi | es\ XM_m nd_XM._Edi t or\ doc\ dev\ cr eat eproj ect > javaw -jar createproject.jar

Double-clicking oncr eat epr oj ect . j ar should work too. On Linux and on the Mac, open atermina and execute
the following command:

~/ xxe-pro-4_0_0/doc/ dev/createproject$ java -jar createproject.jar &

Java™ archive creat eproj ect . j ar is found in subdirectory creat eproj ect/ of the directory containing this
guide.



createproject/createproject.jar
createproject/createproject.jar

Chapter 2. Embedding a XML editor In
an application - Part I/l

This section explains how ato build a custom XML editor based on XMLmind XML Editor parts. This sectionis
a must read, even if you don't intend to embed a custom XML editor in your application, because it gives an
overview of XXE architecture.

The example used in this section samples/simpleditor/SimpleEditor.java creates a simple, yet fully functional,
XML editor.

Figure 2.1. SimpleEditor
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» Compile SimpleEditor by executing ant (see build.xml) in the sanpl es/ si npl eedi t or/ directory.

* Run SimpleEditor by executing ant run inthesanpl es/ si npl eedi t or/ directory. Thiswill start SimpleEditor
and load sample XHTML document t est s/ i n/ sanpl el. htm .

This editor cannot display a XML document styled using a CSS style sheet. Next section [18] based on
samples/stylededitor/StyledEditor.java explains how to add support for CSS style sheets.

The code is too long, about 1200 lines of Java™ language, to be displayed in its entirety in this document. We'll
just show here excerpts of SimpleEditor.java.

1. Assembling the GUI

The main window of SimpleEditor is created as follows:

protected void start() {
[/l Frame ---

frame = new JFrame("Si npl eEditor");

franme. set | conl nage(| mageResour ce. get (get A ass(),
"icons/SinpleEditor.gif"));

frame. set Def aul t O oseQper ati on(JFrane. DO_NOTHI NG _ON_CLGCSE) ;



samples/simpleeditor/SimpleEditor.java
samples/simpleeditor/build.xml
samples/stylededitor/StyledEditor.java
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frame. addW ndowlLi st ener (new W ndowAdapt er () {
public void w ndowC osi ng( W ndowEvent e) {
Sinpl eEditor.this.quit();
}
1)

/'l workArea is a JPanel with a BorderLayout.

JPanel wor kArea = (JPanel) frane. get Content Pane();

((Border Layout) workArea. getLayout()).setVgap(2);

wor kAr ea. set Bor der ( Bor der Fact ory. cr eat eEnpt yBorder (2, 2, 2, 2));

/| Docunent Pane ---
com xm mi nd. xm edi t. cnd. Regi sterAl | .registerAll (); H

docPane = creat eDocunent Pane();
docVi ew = docPane. get Docunent Vi ew() ;
conf i gur eDocunent Vi ew( docVi ew) ;

JScrol | Pane scroller = new JScrol | Pane();
wor kAr ea. add(scrol | er, BorderLayout.CENTER);

scrol | PaneSupport = docPane. addToScr ol | Pane(scroller);
vi ewport = scroller.getViewort();

/Il Menus ---

menuBar = new JMenuBar () ;
frame. set IMenuBar ( nenuBar) ;
conf i gur eMenuBar ( menuBar) ;
enabl eMenus(); @

// NodePath ---

JLabel tenplatelLabel = new JLabel ();
Col or bg = tenpl at eLabel . get Backgr ound() ;
Col or fg = tenpl at eLabel . get For egr ound() ;
Font font = tenpl atelLabel . get Font ();

nodePat h = new NodePat h() ;

nodePat h. set Font (f ont) ;

nodePat h. set For egr ound(f g) ;

nodePat h. set Backgr ound( bg) ;

Col or darkBg = bg. darker (). darker();

nodePat h. set Separ at or Col or (dar kBg) ;

nodePat h. set Separ at or Rel i ef (NodePat h. Rel i ef . RAl SED) ;

dar kBg = new Col or (dar kBg. get Red(), darkBg. get G een(),
Mat h. m n( 255, darkBg. getBlue() + 32));

nodePat h. set ReadOnl yCol or (dar kBg) ;

nodePat h. set Bor der Rel i ef (NodePat h. Rel i ef . SUNKEN) ;

nodePat h. addNodePat hLi st ener (t hi s) ;

wor KAr ea. add( nodePat h, Bor der Layout . NORTH) ;

/'l Status bar ---

JPanel statusBar = new JPanel (new Gi dBagLayout ());
wor kAr ea. add( st at usBar, Border Layout. SOUTH) ;

G i dBagConstraints constraints = new GidBagConstraints();

constraints.gridx = 0;
constraints.gridy = 0;
for (int j =0; j <invalidlcons.length; ++) {

URL i mageURL =
get d ass(). get Resource("i cons/severity" +j + ".gif");
invalidlcons[j] = new | magel con(i mageURL) ;

}

invalid = new JButton(invalidlcons[0]);
Di al ogUtil.setlconic(invalid);
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constraints.fill = GidBagConstraints. VERTI CAL;
statusBar. add(i nvalid, constraints);
++constrai nts. gri dx;

i nval i d. addActi onLi st ener (new Acti onLi stener () {
public void actionPerforned(Acti onEvent e) {
if (getMenulten(TOOLS_MENU, CHECK_VALIDI TY_I TEM . i sEnabl ed())
checkValidity();

1)

font = workArea. get Font () ;
bg = wor kAr ea. get Backgr ound() ;

Font smal | Font = new Font (font.getFam |ly(), font.getStyle(),
Mat h. max(10, font.getSize()-2));

message = new JText Fiel d();

nmessage. set Edi t abl e(f al se);

message. set Font (snal | Font) ;

nmessage. set Bor der (new Thi nBorder (bg, /*raised*/ false, 0, 0));
constraints. wei ghtx = 1;

constraints.fill = GidBagConstraints. HORI ZONTAL;
constraints.insets.left = 2;

st at usBar . add( nessage, constraints);

ShowSt at us. set St at usW ndow(t hi s) ;
// Show - - -

frame. set Bounds(0, 0, 600, 700);
franme. setVisible(true);

}

prot ect ed Docunent Pane creat eDocunent Pane() {
return new Docunent Pane() ;

}
RegisterAll.registerAll simply registersall the commands defined in the com.xmIimind.xmledit.cd.* packages.

Packages com.xmlmind.xmledit.cmd.* contain the minimum set of commands needed to create a usable
XML editor. More commands are defined in packages com.xmimind.xmleditapp.cmd.* ; and therefore
com.xmimind.xmleditapp.cmd too has his RegisterAll.registerAll utility.

Registering a set of commands with the command registry Commands is absol utely required before creating
first DocumentPane. Without this, all the bindings (that is, keystroke bound to command, mouse click bound
to command) supported by the DocumentPane would report "command not defined” errors.

The Swing component which is used to display the XML document is DocumentPane (which derives from
JPanédl).

A DocumentPane is just the Swing host of the real XML editor component, the DocumentView. That is, all
the APIs needed to display and edit a XML document are in DocumentView and not in DocumentPane.

The DocumentView is not an AWT Component nor a Swing JComponent. It is a Gadget. Gadgets are
graphical, interactive, components similar to AWT Components except they are truly lightweight.

A DocumentView isa RootGadget, the root of the Gadget tree. It is designed to be able to contain thousands
of Gadgets, used to represent graphically the document being edited.

confi gureDocunent Vi ew() will be described in next section [18].

The DocumentPane is added to a JScrollPane using docPane. addToScr ol | Pane(scrol | er) rather than the
usua new JScr ol | Pane( docPane) . Thisisunfortunate but we have not found an efficient way to makeusing
a JScrollPane to scroll a DocumentPane transparent for the programmer asit is the case for JList, JTable or
JTextArea.



../api/com/xmlmind/xmledit/cmd/RegisterAll.html
../api/com/xmlmind/xmledit/cmd/package-summary.html
../api/com/xmlmind/xmleditapp/cmd/package-summary.html
../api/com/xmlmind/xmledit/edit/Commands.html
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../api/com/xmlmind/xmledit/view/DocumentPane.html
../api/com/xmlmind/xmledit/view/DocumentView.html
../api/com/xmlmind/xmledit/gadget/Gadget.html
../api/com/xmlmind/xmledit/gadget/RootGadget.html

Embedding aXML editor inan applic-
ation - Part 1/11

addToScr ol | Pane() returns a JScroll PaneSupport, a helper class, which is needed when printing the docu-
ment [16].
There is not much to say about conf i gur eMenuBar ( menuBar) .

prot ected void configureMenuBar (JMenuBar nenuBar) {
JMenu menu = new JMenu("File");

int nodifier = nmenu. get Tool kit ().get MenuShort cut KeyMask() ;

JMenultemitem = new JMenul tenm(" Open Copy...");

i tem set Accel er at or (KeyStroke. get KeyStr oke(KeyEvent. VK_N, nodifier));
i tem set Acti onCormand( " openCopy") ;

i tem addActi onLi st ener(this);

menu. add(iten);

nmenu = new JMenu("Hel p");

item = new JMenul t em(" Hel p");

i tem set Acti onConmand( " hel p");
i tem addActi onLi st ener(this);
menu. add(iten);

nenuBar . add( nenu) ;

}

public void actionPerforned(Acti onEvent event) {
String command = event. get Acti onCommrand() ;

i f (command. equal s("openCopy")) {
openCopy() ;

} else if (command. edual s("help")) {
hel p()
}

}

@ enabl emenus() isdescribed below [11].
NodePath is described below [6].

2. The NodePath component
2.1.What is a NodePath?

The NodePath isa AWT Component (fully compatible with Swing) which displays the containment hierarchy of
aNodein a XML Document, called the path of the Node.

Figure 2.2. NodePath

| htmil =hodchyrep e#tet |

In the figure above, the caret is inside a Text node (or a Text node is explicitly selected) which is contained in a
p Element, which itself is contained in abody Element and so forth.

The ““proprietary” DOM (Document Object Model) used by XXE is explained in Programming the Document
Object Model [23].

A NodePeth is an indispensabl e component when a styled view of the document is displayed. Without it, it is often
impossible to tell what isthe node being edited. That is, without it, a tree view must be displayed along the styled
view.
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2.2. Using the NodePath to trigger Commands

A NodePath isa so an interactive component. SimpleEditor has registered itself with the NodePath as a NodePath-
Listener. Method nodeSel ect ed( NodePathEvent) is invoked by the NodePath each time user clicks on a name
in the NodePath.

publi c voi d nodeSel ect ed( NodePat hEvent e) {
Node node = e. node;
int mdifiers = e.nodifiers;

if (nodifiers == MuseEvent. BUTTON1_MASK) {
docVi ew. sel ect Node( node) ;
} else if (nodifiers ==
(MouseEvent . BUTTONL1_MASK| MbuseEvent . SHI FT_MASK) ) {
docVi ew. sel ect Node( node) ;
docVi ew. execut eConmand("i nsert Node", "saneEl enentBefore", -1, -1);
} else if (nodifiers ==
(MouseEvent . BUTTONL_MASK| MbuseEvent . CTRL_MASK) ) {
docVi ew. sel ect Node( node) ;
docVi ew. execut eConmand("i nsert Node", "saneEl enentAfter", -1, -1);

}

This gives the opportunity to associate actions to user input inside the NodePath:

Clicking on aname such as body or #t ext , selects corresponding node.
Shift-clicking on an el ement name such as p, selects corresponding element, then triggers Command named
"i nsert Node" with parameter "saneEl enent Bef or e".

This Command, with this parameter, inserts an element of the sametype than selected element, before selected
element.

Ctrl-clicking on an element name such as p, selects corresponding node, then triggers Command named
"i nsert Node" with parameter "saneEl enent After ",

This Command, with this parameter, inserts an element of the same type than selected element, after selected
element.

DocumentView.executeCommand(commandName, commandParameter, mouseX, mouseY) is a convenience
function which is equivalent to:

i f (command. prepar eConmand(docVi ew, conmandPar anet er, nouseX, nouseY))
conmand. execut eConmand( docVi ew, conmmandPar anet er, nouseX, nouseY);

prepareCommand
Returnst r ue if command can be executed given the context of its invocation: the content of the Document
displayed by the DocumentView, the Marks, the content of the clipboard, etc. Returnsf al se otherwise.

executeCommand
Really does the job. Assumes that prepareCommand has just returned t r ue.

What is a Command, how to write one, how to associate a Command to a keyboard or mouse input is detailed in
Writing acommand [33].

2.3. Using menus and tool bars to trigger Commands

Note that SimpleEditor has no Edit menu, nor tool bar that can be used to edit the XML document. The user must
use standard Edit popup menu displayed when right mouse button is clicked (or standard keyboard shortcuts such
as Ctrl+X) in order to do so.



../api/com/xmlmind/xmledit/cmd/select/NodePathListener.html
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Figure 2.3. Edit popup menu
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If SimpleEditor had an Edit menu or atool bar, the corresponding JMenultems or (Swing Action objects) would
also invoke Commands in away which is similar to what is donein nodeSel ect ed() .

For example, what follows is the kind of Swing Actions used by the actual XMLmind XML Editor (that is, not by
SmpleEditor) inits GUI:

public class EditAction extends AppAction {
protected String comandNane;
protected String paraneter;
prot ected bool ean editingContext Sensitive;
prot ected Conmand comrand;

public EditAction(String commandNane, String paraneter,
bool ean editi ngCont ext Sensitive) {
thi s. commandName = conmandNane;
this. paraneter = paraneter;
this. editingContextSensitive = editingContextSensitive;

comrand = Commands. get Command( conmandNane) ;

if (command == null) {
Systemerr.printin("'" + commandNane + "' unknown command");
comrand = Di sabl edCommand. | NSTANCE;

}

public String get CormandNanme() {
return conmmandNang;

}

public String getParaneter() {
return paraneter;

}

public void dolt() {
Documnent Vi ew docVi ew = app. get Acti veDocunent Vi ew() ;
if (docView == null)
return;

i f (command. prepar eCormand(docVi ew, paraneter, -1, -1)) {

conmand. execut eCommand( docVi ew, paraneter, -1, -1);
docVi ew. r equest Focus() ;

}
public void updat eEnabl ed() {
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bool ean enabl ed;
Docurent Vi ew docVi ew = app. get Acti veDocunent Vi ew() ;
if (docView == null) {
enabl ed = fal se;
} else {
enabl ed = command. pr epar eCommand(docVi ew, paraneter, -1, -1);

}

set Enabl ed( enabl ed) ;
}

public bool ean i sEditingContext Sensitive() {
return editingContextSensitive;
}

}

3. Loading a document

Opening a document is basically invoking docVi ew. set Docunent (doc) and closing a document is basically in-
voking docVi ew. set Document (nul 1) .

3.1. Opening a document

protected void open(File file) {
Docunent doc = | oadDocunent (file);
if (doc == null)
return;

docFile = | ast OpenedFile = file;
needSave = fal se;
needSaveAs = !docFile.canWite();
updateTitle();
set Docunent (doc) ;
enabl eMenus() ;
updateVal idity();
}

prot ected Docunent | oadDocunent (File file) {
set Message("Loadi ng docunment '" + file + "'...", false);

Docunment doc = com xm m nd. xm edi t. cnd. i ncl ude. LoadDocunent . | oad( &
file, LoadDocunent.getDefaultOptions(), /*console*/ this, franme);

if (doc !'=null) {
doc. put Propert y( COMVAND_HI STORY_PROPERTY, new CommandHi story());
doc. put Property( MARK_MANAGER_PROPERTY, new Mar kManager (doc));
doc. put Propert y( UNDO_MANAGER PROPERTY, new UndoManager (doc));

}
set Message(nul | );

return doc;

}

protected voi d set Docunent (Docunent doc) {@
Docunent prevDoc = docVi ew. get Docunent () ;
if (prevDoc !'= null)
uni nst al | Docunent ( pr evDoc) ;

if (doc !'= null)
i nst al | Docunent (doc) ;

cont ext Changed(nul | );
docVi ew. refresh();

vi ewport . set Vi ewPosi ti on(new Point (0, 0));
Vi ewport.repaint();
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N =
N

}

protected voi d uni nstall Docunent ( Docunent doc) {

}

SendDocunent Event . ¢l osi ngDocunent ( doc) ;
doc. renpveDocunent Li st ener (this); B

docVi ew. get Mar kManager () . r emoveCont ext Changeli st ener (t hi s) ;
docVi ew. set Docurnent (nul |') ;

if (attributeTool !'= null)
attribut eTool . set Docunent (nul I');

protected void install Docunent (Docunent doc) {

}

docVi ew. set Docunent (doc) ;
docVi ew. get Mar kManager () . addCont ext ChangeLi st ener (t hi s);

if (attributeTool !'= null)
attribut eTool . set Docunent (doc) ;

doc. addDocunent Li stener(this, /*hasData*/ false);

Opening a document is done by first creating a Document object from the XML source, then by invoking
docView.setDocument, passing the newly created Document to the DocumentView.
Creating a Document from a XML source isthe job of the LoadDocument.

com.xmlimind.xmledit.cmd.include.L oadDocument isjust aconvenience classthat invokes L oadDocument.load
and displays a dialog box when L oadDocument.load reports some errors.

LoadDocument has the following features:

It can be programmed to provide a user feedback during document loading which isarather lengthy oper-
ation. This is done by specifying a Console which is notified by the LoadDocument for each important
step that occurs during document loading.

SimpleEditor implements Console:

public void showMessage(Stri ng nessage, Consol e. MessageType nmessageType) {
set Message( nessage) ;

}

It systematically adds a DocumentType to loaded document.

Attaching objectsto adocument is done by the means of Node properties. For example, the DocumentType
of aDocument, if any, may be obtained by invoking doc.getProperty(DOCUMENT_TY PE_PROPERTY).

Using DocumentType, it can intelligently strip ignorable whitespaces from loaded document.

It is XML catalog aware. Note that in build.xml we use system property xni . cat al og. fi | es to specify
to these loaders which catalogs to use. This can & so be done programmatically using XML Catalogs.

It can cache the newly loaded and validated DocumentType in order to be able to reuse it if the same
grammar constrains another document.

DocumentTypes can even be serialized in order to be used in subsequent XML editing sessions. Doing so
improves document loading speed when the document being loaded is conforming to alarge DTD such
as DocBook or to amid-size W3C XML Schema.

SimpleEditor uses a document type cache if command line option - s is specified:

if (cacheDirName != null) {
File cacheDir = new Fil e(cacheDi r Nane) ;
if (!cacheDir.isDirectory()) {
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8]

usage();

}

SubDocunent TypeCachel npl cache = nul | ;

try {

cache = new SubDocunent TypeCachel npl (/*capacity*/ 5, cacheDir);
} catch (I OException e) {

/1 Probably no wite perm ssions for cacheDir.

usage() ;

}

LoadDocunent . set SubDocunent TypeCache( cache) ;

Attaching anumber of objects CommandHistory, UndoManager, MarkManager to the newly opened document
is absolutely required when this document is to be edited.

set Docunent () is a wrapper around DocumentView.setDocument, which removes SimpleEditor as a
listener from previously loaded document (if any) and adds SimpleEditor as alistener to newly loaded docu-
ment (if any).

SimpleEditor is both a DocumentListener and a ContextChangeL istener. These two interfaces are explained
in Updating the GUI [11].

A document having a DocumentType may have validity errors. These validity errors are handled by up-
dateval i dity(), whichisdetailed in Validating the Document [15].

Not strictly needed. Notifies all the DocumentL isteners that the document they are listening to is about to be
closed. This allows them to clean-up their internal state if needed to.

Not strictly needed. Just cleaner.

3.2. Closing a document

Closing adocument is done as follows:

protected void close() {
if (!checkNeedSave())
return;

set Docunent (nul ) ;
docFile = null;
needSaveAs = fal se;
needSave = fal se;
updateTitle();

set Message(nul | );
enabl eMenus() ;
updateVal idity();

}

4. Updating the GUI

4.1. Enabling and disabling menu items

protected void enabl eMenus() {
Docunment doc = docVi ew. get Docunent () ;
bool ean docLoaded = (doc != null);

get Menul t en{ FI LE_MENU, CLGCSE_| TEM . set Enabl ed( docLoaded) ;
get Menul t en{ FI LE_MENU, SAVE_| TEM . set Enabl ed(f al se);

get Menul t en{ FI LE_MENU, SAVE AS | TEM . set Enabl ed(docLoaded) ;
get Menul t en{ FI LE_MENU, PRI NT_I TEM . set Enabl ed( docLoaded) ;

bool ean canCheck;
if (docLoaded)Bd

canCheck = Di agnosticUil.canCheckDocunent (doc);
el se

canCheck = fal se;

11


../api/com/xmlmind/xmledit/edit/CommandHistory.html
../api/com/xmlmind/xmledit/edit/UndoManager.html
../api/com/xmlmind/xmledit/edit/MarkManager.html
../api/com/xmlmind/xml/doc/DocumentListener.html

Embedding aXML editor inan applic-
ation - Part 1/11

get Menul t en{ TOOLS_MENU, CHECK VALI DI TY_I TEM . set Enabl ed(canCheck) ;

get Menul t en{ TOOLS_MENU, DECLARE_NAMESPACE | TEM . set Enabl ed( docLoaded) ;

}
Thelogic behind enabl eMenus() isextremely simple: some menu items cannot be used if adocument is not
being loaded in the DocumentView.
Document cannot bevalidated if it isnot conforming to aschema. See convenience functionsin DiagnosticUtil.
NamespacePrefixMap is one of the properties added by the LoadDocument to the Document at load time.

Thisinterface specifies how namespaces are mapped to prefixes and conversely how prefixes are mapped to
namespaces. Thisinterface isimplemented by utility class PrefixPreferences.

An editor is available to edit a PrefixPreferences map: The PrefixPreferencesEditor which is also available
as amodal dialog box, the PrefixPreferencesDial og.

Figure 2.4. PreferredPrefixDialog

2 Namespace prefix preferences

F'reﬂx| Mamespace

har  |hitp:iwease bhar.com

foo  |hitpiwease foo.com

html [t faease w3 orgd 1 9990htm|

ne hitp:ihansan rmlmind comixmleditorscheman
ns2  |httpiseas xmimind comxmleditor’schemaz
ns3d  hitn ihwease ymlmind comtsmleditor’schemail

Namespace:
|htlp:IM'ww.memind.cumh{mlediturﬁschemm

|
V| Default Prefix: ns |E @
Close

This editor can be used to declare a namespace or to change the ““prefix" used to represent a namespace
(simply because the URI of the namespace is too long to be displayed in the GUI; therefore a better name
than ““prefix" would be short name, nick name or mnemonic).

4.2. Being notified when the document is modified

The Document notifies its DocumentListeners each time it is being modified.

SimpleEditor implements the DocumentListener interface to detect when the document being edited needs to be
saved.

SimpleEditor implements the DocumentL istener interface as follows:

public void textChanged(com xm m nd. xnl . doc. Text Event event,
int |istenerlndex) {
i f (!needSave)
set NeedSave() ;
}

protected voi d set NeedSave() {
needSave = true;
updateTitle();
get Menul t en{ FI LE_MENU, SAVE | TEM . set Enabl ed(true);

}

protected void updateTitle() {
StringBuilder title = new StringBuil der();

if (docFile == null) {
title.append("SinpleEditor");
} else {
title.append(docFile);
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if (needSave)
title.append(" (nodified)");
}

frame.setTitle(title.toString());
}

public void attributeChanged(Attri buteEvent event, int |istenerlndex) {
if (!needSave)
set NeedSave();
}

public void treeChanged(TreeEvent event, int |istenerlndex) {
i f (!needSave)
set NeedSave() ;

public void processinglnstructi onChanged(Processi nglnstructi onEvent event,
int |istenerlndex) {
if (!needSave)
set NeedSave() ;

public void event Happened( Docunent Event event, int |istenerlndex) {

public void inclusionUpdat ed(l ncl usi onUpdat edEvent event,

int |istenerlndex) {}
public void editStarted(EditEvent event, int |istenerlndex) {}
public voi d editConpl et ed( Edi t Event event, int |istenerlndex) {}

4.3. Being notified when the editing context changes
The MarkManager notifies its ContextChangeL isteners each time editing context changes.

Editing context changes when the Marks added to document Nodes change. Marks specify selected objects on
which Commands can act. Therefore, when the Marks change, some Commands (and therefore corresponding
menu items or tool bar buttonsin the GUI) may have to be disabled while other Commands (and therefore corres-
ponding menu items or tool bar buttons in the GUI) may have to be enabled.

SimpleEditor needs to know when the node being edited changes to inform the NodePath and the AttributeTool,
anon-modal dialog box containing an attribute editor.

SimpleEditor implements the ContextChangeL istener interface as follows:

public void context Changed( Cont ext ChangeEvent event) {
Node sel Node = nul | ;
El ement sel El enent = nul |l ;

Mar kManager nar kManager = docVi ew. get Mar kManager () ;
if (markManager != null) {
NodeMar k sel ect ed = mar kManager . get Sel ect ed() ;
NodeMar k sel ect ed2 = mar kManager . get Sel ect ed2() ;
Text Locati on dot = mar kManager. get Dot () ;
Text Locati on mark = mar kManager. get Mar k() ;

if (selected == null) {
if (dot !'=null) {
sel Node = dot. get Node();

if (mark == null ||
(mar k. get Text Node() == sel Node &&
mark. get Offset () == dot.getOffset())) {
sel El enent = sel Node. get Par ent El enent () ;
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}

} else {
sel Node = sel ect ed. get Node() ;

if (selected2 == null &&

sel Node. get Type() == Node. Type. ELEMENT) {
sel El enent = (El ement) sel Node;

}

nodePat h. set Node( sel Node) ;

if (attributeTool != null)
attri but eTool . set El enent (sel El enent) ;

}

DocumentView can be used to edit the node tree as well as textual content of the nodes. It cannot be used to edit
the attributes of a element. Editing element attributes is the job of the AttributeEditor, which is also available as
anon-modal dialog box called the AttributeTool.

Figure 2.5. AttributeTool

= Edit attributes : a
Artribute Walue
href http: [ fwaeire miktesx. de

®|href |E|
[Frtt: § fravao. ikt e de |E|

string

- j

5. Saving a document

Saving the document being edited is done using SaveDocument.

This convenience class uses DocumentType-aware Documentindenter to output indented XML or low-level
DocumentWriter which, not being DocumentType-aware, cannot output indented XML.

protected void save(File file, bool ean saveAs) {
Docunment doc = docVi ew. get Docunent () ;
SendDocunent Event . comm t Changes(doc) ;

set Message(" Savi ng docunment '" + file + "'...", false);

if (!saveDocunent(doc, file, saveAs)) {
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set Message(nul | );
return;

}

set Message(nul | );

needSave = fal se;
if (saveAs) {
needSaveAs = fal se;
docFile = |l ast OpenedFile = file;
}
updateTitle();
get Menul t en{ FI LE_MENU, SAVE | TEM . set Enabl ed(f al se);

if (getMenulten{TOOLS MENU, CHECK VALI DI TY_I TEM . i sEnabl ed())
checkValidity();

}

prot ected bool ean saveDocunent (Document doc, File file, bool ean saveAs) {

try {
if (saveAs) {
SaveDocunent . saveAs(doc, file);
} else {
SaveDocunent . save(doc, file);

}

return true;
} catch (1 OException e) {
Al ert.showError(frane,
"Cannot save file '" + file + "':\n" +
Throwabl eUti | . reason(e));
return fal se;

}

6. Validating a document

If adocument is constrained by agrammar, the validity of thisdocument isautomatically checked when the document
is opened and each time the document is saved.

The validity state of a document is represented by a button displaying an icon at the bottom/Ieft of SimpleEditor
window.

A non-modal dialog box, the DiagnosticsTool can be opened at any time, using menu item Tools - Check
Validity, to explicitly check thevalidity of the document being edited and to display thelist of found error messages,
if any.
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Figure 2.6. DiagnosticsTool

4 Check document validity

[1 attribute "pos" has invalid value
"center’: "center’ is not one of the
allowwed walues
[cve-enumeration-valid] [cve-attribute. 3]

[2] attribute "upTosints" has invalid value
"1 23456"" 23456 length
greater than 5 [cve-maxLength-valid]
[cve-attribute. 3]

DiagnosticsTool is aso available as an embeddable panel, DiagnosticsPane, rather than a dialog box.

protected void checkValidity() {
Docunment doc = docVi ew. get Docunent () ;
SendDocunent Event . conmi t Changes(doc) ;

set Message( " Checki ng docunent validity...", false);
Di agnostic[] diagnostics = DiagnosticUtil.checkDocument (doc);

if (diagnostics != null && diagnostics.length > 0) {
if (diagnosticsTool == null) {
di agnosti csTool =
new Di agnosti csTool (franme, "Check docunent validity");
di agnosti csTool . set Posi ti on(Di agnosti csTool . SOUTH_EAST) ;
di agnost i csTool . set Docunent Vi ew( docVi ew) ;
}

di agnosti csTool . set Di agnosti cs(di agnosti cs);
di agnosti csTool . open();

set Message(nul | );
} else {
if (diagnosticsTool != null)
di agnosti csTool . cl ose();

set Message( " Docunment is valid.");

}

updat eVal i di tyl con(di agnosti cs);
}
protected voi d updateValiditylcon(Di agnostic[] diagnostics) {
Di agnostic. Severity severity = Diagnostic. Severity. NONE;
if (diagnostics != null)
severity = DiagnosticlUtil.getD agnosticSeverity(diagnostics);

i nval i d.setlcon(invalidlcons[severity.ordinal()]);

}

7. Printing a document

Printing the document being edited is done using a GadgetPrinter.
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protected void print() {
PrinterJob printJob = PrinterJob. getPrinterJob();

Gadget Printer printer = new GadgetPrinter();
PageFor mat pageFormat2 = pri nt Job. val i dat ePage( pageFor mat ) ;
printJob. setPrintabl e(printer, pageFornat?2);

if (!'printJob.printDialog())
return;

set Message("Printing...", false);

printer.setlnvoker(this);H

printer.setScreenResol ution(100 /*dpi*/); &

printer. set Foot er Begi n(docFi | e. get Pat h());
printer.setFooterEnd("%/%");

printer. set Foot er Font (new Font (" SansSerif", Font.PLAIN, 10));
printer. set Foot er Col or ( Col or. gray) ;

printer.set FooterOverlined(true);

scrol | PaneSupport. set Vi ewport W dt hTr acked( f al se) ;
printer.begi n(docVi ew, pageFormat) ;

String printError = null;

try {
printJob. print();

} catch (PrinterException e) {
printError = Throwabl eUtil.reason(e);

}

set Message("Printing...", false);

scrol | PaneSupport. set Vi ewport W dt hTr acked(t rue);
printer.end();

set Message(nul | );

if (printError !'= null)
Al ert.showkrror(frame, "Cannot print: " + printError);

}

SimpleEditor implements the Printinvoker interface. This interface is implemented by applications that
provide a feedback to the user while the document is being printed.

publ i ¢ bool ean printi ngPage( Gadget Printer printer,
i nt pagel ndex, int pageCount) {
i f (pagel ndex < pageCount) {
set Message("Printing page " + (1+pagelndex) + " of " + pageCount,
fal se);

}

return true;

}

This method can also be used to cancel printing but SimpleEditor does not implement this feature.
Printing a Gadget is like painting it on a *“special canvas'.

This special canvas can have aresolution dightly different from screen resolution to allow printing more or
less text per page. Here we use 100dpi when screen resolution is often close to 85dpi.

GadgetPrinter allows to add a header and/or afooter to each printed page.

This “special canvas" has the shape of the paper the Gadget isto be printed on. This shape is almost always
different from the original, on screen, shape of the DocumentView.

That'swhy scrol | PaneSupport. set Vi ewport W dt hTr acked(f al se) isinvoked. Without this invocation,
the JScrollPane contai ning the DocumentPane/DocumentView would interfere badly when the DocumentView
istemporarily (between pri nter. begi n() andpri nter. end()) given the shape of the paper.
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an application - Part I/l

This section explains how a build a custom XML editor displaying a styled view of the document.

Figure 3.1. StyledEditor

& in/sample1_html

File Tools Options Help Sbde
htmil =hodchrep e#tet

& meta sl

The Localize Utility V1.2 User's | |
Guide

& meta

& meta

Introduction

The Incalize| utility is a simple command-line taal created ta help
nan-programmers o localize well-written Java applications.

If a Java application is delivered using one or several _jar files
and if some ofthese Jar files contain _propersie= resource files,
the localize utility may he applied to the Jars. Mote that Java
source code is not needed, neither is a JOK {Java Development
Kify.

Far madularity reasons, Java applications are localized atthe -

:1:1:1| | [ |

This section uses samples/stylededitor/StyledEditor.java as an example. Class StyledEditor is derived from class
SimpleEditor, described in previous section [3]. StyledEditor.java is about 250 lines of Java™ language longer
than SimpleEditor.java.

» Compile StyledEditor by executing ant (see build.xml) inthe sanpl es/ st yl ededi t or/ directory.

* Run StyledEditor by executing ant run in the sanpl es/ st yl ededi t or/ directory. Thiswill start StyledEditor
and load sample XHTML document t est s/ i n/ sanpl el. htm .

1. Main difference between StyledEditor and SimpleEditor

StyledEditor creates a StyledDocumentPane when SimpleEditor creates a DocumentPane.

prot ect ed Docunent Pane creat eDocunent Pane() {
return new Styl edDocunent Pane();
}

A StyledDocumentPane uses a StyledDocumentView as its RootGadget when a DocumentPane uses a Docu-
mentView as its RootGadget.

A StyledDocumentView uses a StyledViewFactory as its ViewFactory when a DocumentView uses a TreeView-
Factory asitsViewFactory.

2.What is aViewFactory?

A ViewFactory is the abstract base class of all view factories.
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A DocumentView delegates to a view factory the responsibility to create the views which are used to graphically
represent document nodes.

Here the term view must be understood like in the MV C (Model View Controller) framework. A NodeView is a
graphical view of its model: the Node.

A NodeView issometimes a Gadget but not necessarily. It may be also aspecia purpose object which rendersitself
on screen using one or several hierarchies of Gadgets.

3. Configuring the TreeViewFactory in SimpleEditor

A TreeViewFactory cannot be much configured. You can mainly specify the level of details of what isbeing dis-

played: do you want to see all the characters of a Text node or just an outline? Do you want to see all the attributes
of an Element or just an outline?

prot ected voi d confi gureDocunent Vi ew( Docunent Vi ew docVi ew) {
TreeVi ewFactory vi ewFactory =
(TreeVi ewFact ory) docVi ew. get Vi ewFactory();
TreeVi ewFactory. Settings settings = viewractory. get Settings();
settings.showAttri bute = showAttri bute;
settings. showText = showText;
settings. showComrent = showConment ;
settings. showPl = showPl;
}

SimpleEditor has an Options menu which alows the user to specify thislevel of details at any time.

Figure 3.2. Options menu

Options | Help
[J Attribute

D Text

[J Comment
[C'PI

This Options menu is implemented as follows:;

public void actionPerforned(Acti onEvent event) {
String conmmand = event. get Acti onConmand() ;

} else if (command. equal s("toggl eShowAttri bute")) {
t oggl eShowAt tri but e();
} else if (command. equal s("toggl eShowText")) {
t oggl eShowText () ;
} else if (command. equal s("toggl eShowComment ")) {
t oggl eShowComent () ;
} else if (command. equal s("toggl eShowPl ")) {
t oggl eShowPlI () ;

}

prot ected void toggl eShowAttribute() {
TreeVi ewFactory vi ewFactory =
(TreeVi ewFact ory) docVi ew. get Vi ewFactory();
TreeVi ewFactory. Settings settings = viewFactory. get Settings();

settings. showAttribute = !settings. showAttri bute;
vi ewFact ory. appl ySettings();
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Note that the StyledViewFactory used in the StyledEditor derives from TreeViewFactory. This explains why the
Options menu also works in StyledEditor.

4.The Style menu of StyledEditor
StyledEditor adds a Style menu to SimpleEditor.

Figure 3.3. Style menu

Style |
Ho Style

xhtml

This menu is dynamically populated with items at document load time:

protected void updateStyl eMenu() {
JMenu nenu = nmenuBar . get Menu( STYLE_MENU) ;
/1 [0] No Style, [1] -
for (int i = nenu.getltemCount() - 1; i >=1; --i)
menu. renmove(i);

if (styleSheets !'= null) {
menu. addSepar at or () ;

for (int i =0; i < styleSheets.length; ++i) {
Styl eSheetInfo info = styl eSheets[i];

JMenultemitem = new JMenul t en(i nf o. get Label ());
item set Acti onCommand("set Style" + i);

i tem addActi onLi st ener (this);

menu. add(iten);

}
It contains at |east one entry to display document without a style sheet (tree view).

If the document being displayed has CSS style sheets associated to it (see below), this menu also has one entry
per style sheet. These entries allows the user to switch from one style sheet to another at any time.

4.1. StyleSheetInfo

If the XML document being loaded contains <?xm - st yl esheet ?> processing instructions, we need to add to it
aproperty that representsthese processing instructions. Such property iscalled STYLE _SHEET INFO _PROPERTY.
Adding this property is done as follows:

prot ect ed Docunent | oadDocunent (File file) {
Docunent doc = super.| oadDocunent (file);

if (doc !'= null) {
Styl eSheet I nfo[] prop = Styl eSheet | nfo. | oadStyl eSheet Pl (doc) ;
if (prop !'= null)
doc. put Property( STYLE_SHEET | NFO_PROPERTY, prop);

}

return doc;

}

The value of this property isan array of StyleSheetinfo objects. A StyleSheetinfo is, to make it simple, the parsed
form of the <?xni - st yl esheet 2> PI.

StyledEditor overridesi nst al | Docunent () in order to sort thisarray of StyleSheetinfo (if any):
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protected void install Docunent (Docunment doc) {
super . i nst al | Docunent (doc) ;

if (install Styl eSheets(doc))
set Styl e(0);
}

prot ect ed bool ean install Styl eSheet s(Docunent doc) {
Styl eSheet I nfo[] prop =
(Styl eSheetInfo[]) doc. get Property(STYLE SHEET | NFO PROPERTY) ;

Styl eSheetInfo[] list = null;
int count = O;
int firstNonAlternate

_]_,

if (prop !'= null) {
list = new Styl eSheet | nf o[ prop. | ength];

for (int i =0; i < prop.length; ++i) {
Styl eSheetInfo info = prop[i];

if (info.type.equal s("text/css") &&
(info.media == null || info.nmedia.equal s("screen"))) {
if (!info.alternate & firstNonAl ternate < 0)
firstNonAlternate = count;
l'ist[count++] = info;

}
}
if (count == 0)

return fal se;

if (count > 10)
count = 10;

if (count == list.length) {
styl eSheets = |ist;
} else {

styl eSheets = new Styl eSheet | nfo[ count];
System arraycopy(list, 0, styleSheets, 0, count);

}

if (firstNonAlternate < 0)
firstNonAlternate = 0;
if (firstNonAlternate !'= 0) {
Styl eSheetlnfo swap = list[firstNonAlternate];
if (firstNonAlternate < styl eSheets. | ength)
styl eSheet s[firstNonAlternate] = styl eSheets[O0];
styl eSheets[0] = swap;
}

updat eSt yl eMenu() ;
get Menul t en( STYLE_MENU, NO_STYLE | TEM . set Enabl ed(true);

return true,;

}
4.2. Changing the style sheet of a StyledDocumentView

Changing the style sheet of a StyledDocumentView isdone by invoking StyledViewFactory.setStyleSheet, passing
a StyleSheet object to the StyledViewFactory. Passing nul | isalowed in order to display atree view.

protected void setStyle(int index) {
Styl eSheet styl eSheet = null;

if (index >= 0) {
Styl eSheetInfo info = styl eSheets[index];

styl eSheet = | oadStyl eSheet (i nfo.url);
if (styleSheet == null) {
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JMenultemitem = get Menul t en( STYLE_MENU, 2+i ndex) ;
i tem set Enabl ed(f al se);

}

Styl edVi ewFactory vi ewFactory =
(Styl edVi ewfFact ory) docVi ew. get Vi ewFactory();

if (styleSheet !'= null || viewractory.getStyleSheet() !'= null)
set St yl eSheet (vi ewFact ory, styl eSheet);

}

Note that the StyleSheet object is rebuilt from its CSS source each time the user switches from a style sheet to
another. Creating a StyleSheet object from a CSS source is the job of the StyleSheetl oader.

protected Styl eSheet | oadStyl eSheet (URL url) {
Styl eSheet Loader | oader = new Styl eSheet Loader () ;
Styl eSheet styl eSheet = null;
String error = null;

try {
styl eSheet = | oader.|load(url, /*nedia*/ null);

} catch (Exception e) {
error = Throwabl eltil.reason(e);

}

if (styleSheet == null) {
Al ert.showError (frame,
"Cannot | oad CSS style sheet '" + url + "':\n" +
error);
} else {
Styl eSheet Loader . War ni ng[] war ni ngs = | oader. get War ni ngs() ;

if (warnings.length > 0) {
StringBuffer nmessages = new StringBuffer();

for (int j =0; j < warnings.length; ++) {
Styl eSheet Loader . Warni ng warn = warnings[j];

nmessages. append(warn. url);

messages. append(':"');

nmessages. append(war n. | i neNunber) ;
messages. append(':"');

messages. append( war n. col utmmNunber) ;
messages. append(": ");

nmessages. append(war n. nessage) ;
messages. append("\n\n");

}
Al ert . showMar ni ng(franeg,

"CSS style sheet "" + url + "' has errors:",
messages.toString(), true, 10, 40);

}

return styl eSheet;

}
set Styl eSheet () isequivaent to StyledViewFactory.setStyleSheet.
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Chapter 4. Programming the Document
Object Model

XMLmind XML Editor Document Object Model (DOM) is somewhat similar though, in our opinion, simpler than
W3C DOM or JDOM. This chapter describes how to program XXE DOM using AddTOC.java as an example.

This sample program:

1. loadsa XHTML file,

2. traverses the loaded document searching for h1, h2, h3 headings,

3. adds an empty <a name="t ocent r yNNN'/ > to each of these headings,

4. for each of the traversed headings, adds an indented line containing <a hr ef =" #t ocent r yNNN' >t ext of the
headi ng</ a> to the di v that will be used asaTOC,

5. insertsthedi v used asa TOC asfirst child of body,

6. saves modified document to disk.

public class AddTOC {
private static final Name BODY = Name. get (Namespace. XHTM., "body");
private static final Name DIV = Nane. get (Nanespace. XHTM_, "diVv");
private static final Nane HL Nane. get ( Nanespace. XHTM., "h1");
private static final Name H2 Nare. get ( Namespace. XHTM., "h2");
c
c
c

private static final Nane H3 Nane. get ( Nanespace. XHTM., "h3");
private static final Name A = Nane. get (Nanmespace. XHTM., "a");
private static final Nane BR = Nane. get (Nanespace. XHTM., "br");

private static final Nane CLASS = Nane.get("class");
private static final Name NAME = Nane. get (" nane");
private static final Nane HREF = Nane.get("href");

private static final class Info {
public int headi ngCount;
public Elenent toc;
publ i c El ement body;

}

public static void processDocunent (Docunent doc) {
final Info info = new Info();

El ement b = new El enent (Nane. get (Nanespace. XHTM_, "b"));
b. put Attri bute(CLASS, "toctitle");
b. appendChi | d( new Text (" Contents"));

info.toc = new El enent (DI V) ;
info.toc.putAttribute(CLASS, "toc");
i nfo.toc. appendChi |l d(b);

Traversal . traverse(doc. get Root El enent (), new Traversal . Handl er Base() {H
public Object enterEl ement (El enent el enent) {
Nanme nanme = el enent. get Nane();

if (name == H1 || nane == H2 || nane == H3) {
processHeadi ng( el ement, info);
return Traversal . LEAVE ELEMENT,;
} else {
if (name == BODY)
i nfo. body = el ement;
return null;
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}

}
1)

if (info.body != null) {

i nfo.toc. appendChi | d( new El ement (BR)) ;

i nfo.toc. appendChi | d( new El ement ( Nanme. get (Namespace. XHTM.,

add(i nf o. body,

info.toc);

private static void processHeadi ng(El enent headi ng,
String id = "tocentry" + info.headi ngCount ++;

}

private static void add(El enent parent,

El enent target =

add( headi ng, target);

Traver sal . Text G abber grabber = new Traversal . Text G abber () ;

Traversal . traver se( headi
String headi ngText =

XM_Text . col | apseWhi t eSpace( gr abber . grabbed.toString());: &

El emrent
I'i nk. put At t ri but e( HREF,

new El enent (A);
target. put Attri but e( CLASS,
target. put Attri but e( NAVE,

"tocentry");
id);

ng, grabber);

link = new El ement (A);

"o+ id);

I'i nk. appendChi | d( new Text (headi ngText));

int indentation;
Nane headi ngNane = headi
i f (headi ngNanme == H1)

i ndentation = 4;
el se i f (headi ngNane ==

i ndentation = 8;
el se

indentation = 12;
StringBui | der indent

ng. get Nane() ;

H2)

= new StringBuilder();

while (indentation > 0) {

i ndent . append(' \ uOOAQ" ) ;

--indentation;

}

/1 &nbsp;

i nfo.toc. appendChi | d( new El emrent (BR)) ;
i nfo.toc. appendChi | d(new Text (i ndent.toString()));
i nfo.toc. appendChi | d(Ii nk);

Nanme addedNane = added. get Name();
String addedC ass = added. get Attri but e( CLASS);

bool ean repl aced = fal se;

| oop: for (Node child =

child !'= null

parent. get FirstChild();

)

child = child. get Next Sibling()) {
switch (child. getType()) {

case TEXT:
case COMVENT:

case PROCESSI NG | NSTRUCTI ON:

br eak;
case ELEMENT:

{

El ement el enent

if (elenent.

= (El enent) child;

get Nane()

Info info) {

El ement added) {H

== addedNane &&

"hr')));

addedd ass. equal s(el enent. get Attri bute(CLASS))) {

parent.r

epl aceChi | d( el enent,

repl aced = true;
break | oop;

added) ;
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}

br eak;

}

if (!replaced)
parent.insertChild(parent.getFirstChild(), added);

» Compile AddTOC by executing ant (see build.xml) in the sanpl es/ addt oc/ directory.

* Run AddTOC by executing ant run in the sanples/addtoc/ directory. This adds a TOC to

tests/in/sanpl el. ht M and saves modified document tot est s/ out / sanpl el. ht m . You may want to open
the generated filein aWeb browser to check what has been done.

1. Names and Namespaces

Element and attribute names are not Strings, they are Name objects. A Nameisthe aggregation of aNamespace
object and a String local part.

Nane. get ("body") is equivalent to Name. get (Nanmespace. NONE, "body"). Namespace. NONE is used to
specify absence of namespace. Other commonly used namespaces are defined as constants, for example:
Nanmespace. XM (that is, http://www.w3.0rg/X ML/1998/namespace).

Names and Namespaces are managed as symbolsin asymbol table. For example, it is not possible to invoke
new Nanme(new Namespace("http://foo.cont), "bar") to get a name with "http://foo.cont asits
namespace URI and "bar" as its loca name. To do this, invoke Name. get (Nanespace. get (" ht -
tp://foo.con), "bar").

Because of this, Names and Namespaces can be compared for equality using == rather than using equal s.

. Document nodes

A document is composed of Nodes: Text, Comment, Processingl nstruction, Element, DocumentTypeDeclar-
ation, Document. Notice that a document is itself a Node. Document and Element are Trees, that is, Node
containers.

Attributes are not Nodes. Attribute is just a simple data structure which groups together the attribute name,
the attribute value and the element having the attribute. This simple data structure is mainly used by the
I'terator returned by El ement . get Attri butes().

Functionadd() intheAddTOC sample shows how an Element node can be used. Thisfunction inserts Element
added asfirst child of Element par ent . If par ent already contains a child element with same element name
and samecl ass attribute value as added, added replaces this child element.

Thef or loop shows how to enumerate the child Nodes of a Tree. The swi t ch construct shows how to test
the type of a Node. Note that in production code, it would have been simpler to test if a node is an Element
by writingi f (node instanceof Elenent).

Element has many convenience functionsto accessits attributes or child nodes, for example: get I nt Attri b-
ute(name, mn, max, fallback) OrgetChil dEl enent (index).

. Document traversal

Traversal isaset of utility functionsthat can be used to traverseaTreein both directions (Tr aver se. t r aver se,
Traver se. t raver seBackwar ds, €tc) or to traverse document nodes after or before a given node (Tr a-
verse.traverseAfter, Traverse.traverseBefore, etc).
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During the traversal, Traversal functions notify a Traversal.Handler which must implement; pr ocessText ,
processComment , processPl , ent er El enent , | eaveEl enent .

Traversa .HandlerBase can be used asthe base class of ahandler if most notifications methods are not useful.

Traversal can be controlled by returning avalue from notification methods. Return nul | to continuetraversal.
Return an bj ect to stop traversal and to get this Object as the result of the traversal (imagine traversal used
to implement a find). Return special value Tr aver sal . LEAVE_ELEMENT to continue traversal after skipping
the Element being traversed.

In the AddTOC example, Traver sal . LEAVE_ELEMENT is used to skip useless traversal of hi, h2 and h3
headings.

You do not always need to define your own Traversal.Handler. Class Traversal contains many predefined,
ready-to-use, Traversal.Handlers for ssmple tasks. Traversal.TextGrabber used in the AddTOC example is
one of them. You'll aso find Travsersal. TextNodeFinder, Traversal.NodeMatcher, etc.

XMLText contains alot of utility functions related to lexical aspects of XML. It defines functions that trim
whitespaces, that escape and unescape XML text and attribute values, that escape and unescape URIs, etc.

4. Loading and saving a document

public static void main(String[] args)
throws | OException {
if (args.length !'= 2) {
Systemerr.println(
"usage: java AJATCC in_xhtm file out_xhtm file");
Systemexit(1);
}

String inFileNane = args[O0];
String outFileNanme = args[1];
Docunment doc = LoadDocunent .| oad(new Fil e(inFileNane));

AddTQOC. pr ocessDocunent (doc) ;

SaveDocunent . save(doc, new Fil e(out Fi | eNane));

}

The document is loaded using the high-level document loader LoadDocument. There is also a low-level
document loader, DocumentL oader, which is used to implement LoadDocument.

Both document loaders automatically add some properties to the loaded document. Example: a Namespace-
PrefixMap as the value of property NAMESPACE_PREFIX_MAP_PROPERTY. (See XML node proper-
ties[27] below.)

Both loaders are XML catalog aware. Note that in build.xml we use system property xm . catal og. fil es
to specify to these loaders which catal ogsto use. This can aso be done programmatically using XML Catal ogs.

However, there many advantages to using LoadDocument rather than using DocumentL oader. Thetwo main
advantages are:

« It systematically adds a DocumentType to loaded document. This object is the value of property DOCU-
MENT_TYPE_PROPERTY.

« Using DocumentType, it can intelligently strip ignorable whitespaces from loaded document.

The document is saved using the hight-level document writer SaveDocument. There are also low-level doc-
ument writers, DocumentWriter and Documentlndenter, which are used to implement SaveDocument.
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5. XML node properties

Any XML node can have application-level properties. These properties are generally added by document loaders
at load time but nothing prevents a programmer to add and remove its own properties at any time.

What follows is a comparison between Element attributes and properties.

Attribute

Property

Part of document content.

Not part of document content.

User can edit attributes.

User cannot edit properties.

Can be loaded and saved to disk as XML.

Transient.

XML nodes other than Element cannot have attributes.

Any XML node can have properties.

An attribute nameisaName. An attribute valueis String.

A property name isalso a Name. A property valueisan
Object.

Views are notified when attributes are changed by the
means of an AttributeEvent.

Views are also notified when properties are changed by
the means of a PropertyEvent.

Properties used to implement X XE have their names defined as constantsin com.xmImind.xml.doc.Constants and

in com.xmlmind.xmledit.edit.Constants.
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Chapter 5. Using XPath

In the preceding chapter, we have studied how to program XMLmind XML Editor DOM [23]. You may have
noticed that there is no easy way to do something as simple as "fetch the element having agiven ID". Thisiswhere
XPath comes in. If you need to fetch the element having a given ID, you'll have to evaluate XPath expression
"id(' foo' )" (inthisexample, searched ID isf 0o).

1.The two implementations of XPath contained in XML-
mind XML Editor

XMLmind XML Editor contains two implementations of XPath:

e The very small subset needed to implement W3C XML Schema validation: com.xmlmind.xml.sxpath.X Path,
Path, Step.

Don't use thisimplementation: it is too limited.

o XPath 1.0 full implementation taken from James Clark's XT and adapted by XMLmind to the XMLmind XML
Editor DOM [23]. Thisimplementation is found in package com.xmlmind.xml.xpath.

Thistutorial describesthe XPath 1.0 full implementation.

The XPath implementation has a rather low-level API. Therefore the first reasonable thing to do when you need
to evaluate XPath expressionsis to write afew convenience functions. Thisis exactly what we are going to do in
thistutorial. And by implementing the convenience functions, we will study the low-level XPath API.

XPathUtil.java contains a set of static methods such aseval AsSt ri ng which are convenience functions.
e Compile XPathUtil by executing ant (see build.xml) in the sanpl es/ xpat huti | / directory.

» Run XPathUtil by executing ant run in the sanpl es/ xpat huti 1/ directory. This small test program searches
samplel.html for all ordered lists having adecimal numbering style("// ol [ cont ai ns(@tyl e, ' decimal*)]").

Note that XMLmind XML Editor contains its own version of XPathUtil . | ava®: com.xmlmind.xmled-

it.xpath.XPathUtil. Therefore, after studying thistutorial, you'll be ableto use all these convenience functionsright
away; that is, without having to dynamically load any extension jar.

2. Compiling and evaluating an XPath expression
2.1. XNode

public static String eval AsString(String expr, XNode node)
t hrows Par seException, Eval Exception {
return eval AsString(expr, node, null);

}

The goa of the above method isto evaluate X Path expression expr (example: "/ / ol [ cont ai ns(@tyl e, ' deci m
al')] ™), using node astheinitial context. The result of the evaluation isto be converted to astring (example: "2. 0
+ 2. 0" isconverted to string "4") using the rules described in the XPath spec.

Note that the context node is a com.xmIimind.xml.doc.XNode and not any of the Document, Element, Comment,
etc, Nodes we have studied in previous chapter.

XMLmind XML Editor DOM uses Nodes. Each kind of Node has a different API. For example, Element has a
getName method and Text has a getText method but no get Nane method. And in XMLmind XML Editor DOM,
for efficiency reasons, attributes are not Nodes.

L1 dentical to the one described in thistutorial, except that the classis documented using Javadoc™ and that thetest mai n() hasbeen removed.
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Using XPath

XPath prefers to deal with uniform XNodes. For example, all types of XNodes should support the name method,
even this does not make sense in the case of text nodes, comment nodes, document nodes, etc. And, unlike in
XMLmind XML Editor DOM, attributes too are XNodes.

All XMLmind XML Editor DOM Nodesimplement the XNodeinterface. Thismeansthat you can pass, for example,
an El enent asthe context node of eval AsSt ri ng without even thinking about it.

2.2.Two steps: parse and evaluate

The above method isin fact a convenience function for the dlightly lower-level method below:

public static String eval AsString(String expr, XNode node,
Map<Stri ng, Object> vari abl es)
throws ParseException, Eval Exception {
StringExpr parsed =
Expr Par ser. par seSt ri ngExpr (expr, node. nanespacePr ef i xMap(),
/ *accept UnknownPr efi x*/ fal se);
return parsed. eval (node, createExprContext (vari abl es));

}
First step consists in parsing the X Path string as a StringExpr. This step may throw a ParseException.

Second step consists in evaluating the parsed XPath expression, a StringExpr, in the context of node, using an
ExprContext asthe “"evaluation environment” (more on thisin next section). This step may throw an Eval Exception.

A parsed X Path expression can of course be stored in order to be evaluated several times.

When parsing an expression such as"/ c: descri pti on/ x: di v", the parser needs to know the namespaces corres-
ponding to "c" and to "x"2. To do this, the parser uses an object which implements the com.xmlmind.xmledit.xm-

[util.PrefixToNamespace interface. Method namespacePrefixMap returns such object.

What if a prefix such as "x" is unknown? Unless parameter accept UnknownPr ef i x of parseStringExpr ist r ue,
the parser will throw a Par seExcept i on.

2.3. ExprContext

private static
Expr Cont ext creat eExpr Cont ext (fi nal Map<String, Object> variables) {

if (variables == null) {
return new Expr Cont ext Base();
} else {

return new Expr Cont ext Base() {
public Variant getVari abl eVal ue( Nane name, XNode node)
t hrows Eval Exception {
oj ect val ue = vari abl es. get (nane. | ocal Part);
if (value == null)
return null;
el se
return Vari ant Base. creat e(val ue);

}

In some cases, the XPath expression you want to evaluate contains references to variables. Example:
"I'1ulink[ @rl=$hore. url]". In such case, the XPath evaluator gets the values of theses variables from the
““evaluation environment" passed to parseStringExpr.

ExprContext is an interface implemented by X Path evaluation environments. It specifies the following services:

» Accessto variables referenced in X Path expressions.

’Remember that the default namespace cannot be used with XPath. For example, even if default namespace is "ht -
tp://wwv. w3. org/ 1999/ xht m ",/ / p" means"// {} p"andnot"// {http://ww. wW3. or g/ 1999/ xht m } p".
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e Mapselementsto IDs.
» Accessto external documents (used to implement standard X SLT function document () ).

ExprContextBase isasimpleimplementation of ExprContext, which implementsall the services, except the access
to variables. That's why an anonymous class derived from Expr Cont ext Base iS created in cr eat eExpr Cont ext .
This class redefines method getVariableValue. The implementation of this method uses a Map to map the local
name of the variable to its value: a Variant (more on thisin next section).

A Expr Cont ext Base can bereused severa times, unlessthe documentswhich are searched using X Path expressions
have been modified. In such case, make sure to create and use a new Expr Cont ext Base or if you prefer, invoke
method reset before reusing a Expr Cont ext Base.

3. XPath value types

XPath isadynamically typed language which can automatically convert values between the four following types:
 String. Implemented using j ava. I ang. Stri ng.

» Boolean. Implemented using bool ean.

» Number. Implemented using doubl e.

* Node-set. Implemented using com.xmlimind.xmledit.xpath.Nodel terator.

The XPath spec defines rules to convert from almost any value type to amost any other value type. However, the
spec (and common sense) says that some conversions simply cannot work: number 3.14 to anode-set, string "foo"
to anode-set, etc.

3.1. evalAsNumber

If you know in advance that the X Path expression will return anumber, you may want to useeval AsNunber rather
than eval AsSt ri ng. eval AsNunber isimplemented using NumberExpr and parseNumberExpr.

public static doubl e eval AsNunber(String expr, XNode node
Map<Stri ng, Object> vari abl es)
t hrows Par seException, Eval Exception {
Nunber Expr parsed =
Expr Par ser . par seNunber Expr (expr, node. namespacePr efi xMap(),
/ *accept UnknownPr ef i x*/ fal se)
return parsed. eval (node, createExprContext(variables));

}
3.2. evalAsBoolean

If you know in advance that the XPath expression will return a boolean, you may want to use eval AsBool ean
rather than eval AsStri ng. eval AsBool ean isimplemented using BooleanExpr and parseBool eanExpr.

public static bool ean eval AsBool ean(String expr, XNode node
Map<String, Cbject> vari abl es)
t hrows Par seException, Eval Exception {
Bool eanExpr parsed =
Expr Par ser . par seBool eanExpr (expr, node. nanmespacePrefi xMap(),
/ *accept UnknownPrefi x*/ fal se);
return parsed. eval (node, createExprContext(variables));

}
3.3. evalAsNodeSet

If you know in advance that the X Path expression will return XNodes, you'll have to use eval AsNodeSet rather
than eval AsStri ng. eval AsNodeSet isimplemented using NodeSetExpr and parseNodeSetExpr.
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public static XNode[] eval AsNodeSet (String expr, XNode node,
Map<String, Cbject> vari abl es)
t hrows Par seException, Eval Exception {
NodeSet Expr parsed =
Expr Par ser . par seNodeSet Expr (expr, node. nanespacePrefi xMap(),
/ *accept UnknownPrefi x*/ fal se);
Nodelterator iter = parsed. eval (node, createExprContext(variables));

ArraylLi st <XNode> |ist = new ArrayLi st <XNode>();
for (i) {
XNode n = iter.next();
if (n==null)
br eak;

l'ist.add(n);
}

XNode[] nodes = new XNode[list.size()];
list.toArray(nodes);
return nodes;

}
A Nodelterator is aways used like this:

for (;;) {
XNode n = iter.next();
if (n == null)
br eak;

/* Use XNode n. */
}

The important thing to remember is that a Nodel t er at or can only be used once to iterate over the node-set it
representss. If you intend to store aNodel t er at or in order to reuse it several times, you need to:

1. Parsethe expression as a VariantExpr.

2. Evaluate the vari ant Expr .

3. Invoke method makePermanent on the Variant returned by eval.
4. Storethevari ant returned by makePer manent .

5. Invoke method convertToNodeSet on the stored var i ant each time you need to iterate over the node-set.

3.4. evalAsVariant

If you don't know in advance what the X Path expression will return, you'll haveto useeval Asvari ant rather than
eval AsString. eval AsVari ant isimplemented using VariantExpr and parseVariantExpr.

public static Variant eval AsVari ant (String expr, XNode node,
Map<String, Cbject> vari abl es)
t hrows Par seException, Eval Exception {
Vari ant Expr parsed =
Expr Par ser . par seVar i ant Expr (expr, node. namespacePrefi xMap(),
/ *accept UnknownPrefi x*/ fal se);
return parsed. eval (node, createExprContext(variables));

}

Variant represents a dynamically typed value manipulated by the XPath evaluator. This interface has methods to
query the type of the value (example: isNumber) and methods to convert between different value types (example:
convertToBoolean).

3Assumethat any method of aNodel t er at or “consumes' it. Example: invokingt oSt ri ng() onceonaNodel t er at or will almost
certainly makes it unusable for any other task.
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4. Matching a node against an XPath pattern

public static bool ean mat ches(XNode node, String pattern)
throws ParseException, Eval Exception {
return mat ches(node, pattern, null);

}

public static bool ean matches(XNode node, String pattern,
Map<Stri ng, Object> vari abl es)
throws ParseException, Eval Exception {
Pattern parsed =
Expr Par ser. par sePattern(pattern, node. nanespacePrefi xMap(),
/ *accept UnknownPr ef i x*/ fal se);
return parsed. mat ches(node, createExprContext (vari abl es));

}

Matching anode against an X Path pattern isa problem which istotally different from finding nodes in a document
subtree. That's why a different representation is used for that, a Pattern (and not a StringExpr, NumberExpr, €tc).

Theimportant thing to remember hereisthat all valid XPath expressions are not valid XPath patterns. Valid X Path
patterns are defined in the XSLT spec.

This being said, as you can see in the above code, using a Pattern is similar (and even simpler) to using a String-
Expr, BooleanExpr, €tc.
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Chapter 6. Writing a command

» Execute ant (see build.xml) in the sanpl es/ commands/ directory to compile:

e al sample commands. Convert CaseCnd. j ava, Showiat chi ngChar Cnd. j ava, W apEl enent Ord. j ava,
MakePar agr aphsCnd. j aval,

e Styl edEditor2.java, aversion of the simple styled editor which adds bindings for al sample commands.

» Execute ant run inthesanpl es/ conmands/ directory to start StyledEditor2 and to open sample XHTML doc-
ument tests/in/sanplel. htm init.

You can then try the sample commands by using the following bindings:

Binding Command
Escu ConverCaseCmd upper
Escl ConverCaseCmd lower
Escc ConverCaseCmd capital
) ShowMatchingCharCmd )
} ShowMatchingCharCmd }
] ShowMatchingCharCmd ]
Esct WrapElementCmd
Escw M akeParagraphsCmd p + paste after[implicitElement]

1.What is a command?

A command is some code which acts on the selection of a DocumentView by changing this selection and/or by
modifying the Document displayed by the DocumentView.

The selection is specified by Marks attached to Document Nodes which are managed by a MarkManager. All the
commands found in the com xm i nd. xn edi t . conmand package use the 4 standard marks:

dot
Its visua representation is called the caret (or the insertion cursor). It is a small vertical line which blinks
(when the DocumentView has the keyboard focus).

mark
Text between dot and mark is selected. This text selection is painted over a pink background.

selected
The node to which this mark is attached is the selected node. It is displayed with athin red line around it.

selected?
Thismark can only be attached to asibling of the selected node (therefore this mark is absent if thesel ect ed
mark is absent). The node range marked by sel ect ed and sel ect ed2 is the selected node range. Each node
in the selected range is displayed with athin red line around it. Thistype of selectionisreally ageneralization
of single node selection.

Note that any of these marks may be absent.

Practically acommand is an object which implements the Command interface:

These last 3 commands will be explained in next chapter.
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public interface Command {
bool ean prepar eConmmand( Gadget gadget, String paraneter, int x, int y);
Ooj ect execut eCommand( Gadget gadget, String parameter, int x, int y);

}

A command must be seen as afunction which is divided in two steps. prepareCommand and executeCommand.

But these two steps really form a single function. The client code of a command cannot invoke executeCommand
without invoking prepareCommand immediately before invoking executeCommand.

i f (command. prepar eConmand(docView, null, -1, -1))
comrand. execut eCormand(docVi ew, null, -1, -1);

These two steps can be informally described as follows:

prepareCommand
Examines the context of invocation: the content of the Document displayed by the DocumentView, the Marks,
the content of the clipboard, etc.

If the command cannot be executed in this context, this method returnsf al se.

If the command can be executed in this context, this method returnst r ue. In such case, most commands also
prepare the job of following executeCommand step in the prepareCommand step.

PrepareCommand may be called quite often. Its execution must be quick.

executeCommand
Really does the job. Assumes that prepareCommand has just returned t r ue.

A command isinteractive. Its execution must be as quick as possible.

Generally a single instance of a command is created and used for al DocumentViews during the whole XML
editing session. This means that it does not make sense for acommand to keep a state between two invocations of
executeCommand.

Instance variables of a command are like the local variables of a function. They are set by prepareCommand in
order to be used in possibly following executeCommand and then they are completely forgotten.

Being logically asingle function, the parameters of prepareCommand and executeCommand are the same:

gadget
Can always be casted to a DocumentView, the DocumentView on which the command is acting.

parameter
This string parametrizes the behavior of the command. Each command has its own syntax for its parameter
string. Commands which cannot be parametrized must be passed nul | (nul | may be also accepted by some
commands which can be parametrized). See Chapter 6, Commandswrittenin the Java™ programming language
in XMLmind XML Editor - Commands for acompl ete description of available commands and their parameters.

Y
Some commands are designed to be bound to a mouse input. These arguments are the coordinates, in the
DocumentView coordinate system, of mouse input which triggered the command. For the other type of com-
mands, designed to be bound to a keyboard input or to be invoked from a menu, these coordinates are set to
-1.

Almost all commands return nul | . The value returned by a command is only used by macro-commands which
specify ““pipes' of commands.
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1.1. The commandBase base class.

Instead of implementing interface Command, the commands used as examplesin this guide extend the more typed,
more convenient, CommandBase base class. This base class simply assumesthat the Gadget parameter (see above)
can always be casted to a DocumentView. This base classis thus trivialy implemented as follows:

public abstract class CommandBase i npl enents Comand {
publ i ¢ bool ean prepar eConmand( Gadget gadget,
String paraneter, int x, int y) {
return prepare((Docunent Vi ew) gadget, paraneter, X, Y);

}

publi c Obj ect execut eCommand( Gadget gadget,
String paraneter, int x, int y) {
return execut e((Docunent Vi ew) gadget, paraneter, X, Y);

}

publ i c abstract bool ean prepare(Docunment Vi ew docVi ew,
String paraneter, int x, int y);

public abstract Object execute(DocunmentVi ew docVi ew,
String paraneter, int x, int y);

}

2. A sample command: ConvertCaseCmd

This sample command is identical to the standard ConvertCase command. That is, it is not a simplified version
for the purpose of this tutorial.

2.1. First Step: prepar e

public class Convert CaseCnd ext ends ConmandBase {
private enum OQp {
LOVER,
UPPER,
CAPI TAL

}

private Op op = null;
private Text Node begi nText = null;

private int beginOfset = -1;
private Text Node endText = null;
private int endOffset = -1;

publ i ¢ bool ean prepare(Docunent Vi ew docVi ew,
String paraneter, int x, int y) {
begi nText = null ;A
begi nOf fset = -1;
endText = null;
endOf fset = -1;

Mar kManager mar kManager = docVi ew. get Mar kManager () ;
i f (markManager == null)
return false;

if ("lower".equal s(paraneter))H
op = Op. LOVER;

else if ("upper".equal s(paraneter))
op = Op. UPPER;

else if ("capital".equal s(paraneter))
op = Op. CAPI TAL;

el se
return false;

NodeMar k sel ected = mar kManager . get Sel ect ed() ;
if (selected '=null) {@&
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} el

Node sel ect edNode = sel ect ed. get Node() ;

NodeMar k sel ect ed2 = mar kManager . get Sel ect ed2() ;

if (selected2 !'= null && sel ected2.get Node() != sel ect edNode)
/1 Not inplenented.
return fal se;

begi nText =
(Text Node) Traversal .traverse(sel ect edNode,
Traver sal . t ext NodeFi nder) ;
if (beginText == null)
/| Does not contain text.
return fal se;

begi nOf f set = 0;

endText =
(Text Node) Traversal.traverseBackwards(sel ect edNode,
Tr aver sal . t ext NodeFi nder) ;
/] endText cannot be null because begi nText is not null.
endOf f set = endText. get Text Lengt h();

if (beginText == endText && begi nOffset == endCf fset)
/1 Single enpty text node: nothing to convert.
return fal se;

se {
Text Locati on dot = mar kManager. get Dot () ;
if (dot == null)
/1 Docunent does not contain text.
return fal se;

begi nText = dot. get Text Node() ;
begi nOf fset = dot.getOffset();

Text Locati on mark = mar kManager. get Mar k() ;
if (mrk '=null) {B
endText = mar k. get Text Node() ;
endOf fset = mark. getOf fset();
} else {
endText = begi nText;
endOf f set = begi nOf f set ;
}

if (beginText == endText) {
if (beginOfset == endOf fset) {H
/1 Not text selection: convert to end of word.

int count = beginText. get Text Lengt h();
while (endOfset < count) {
if (XM.Text.isXM.Space(
begi nText . get Text Char (endCf fset)))
br eak;

++endf f set ;

}

if (endOFfset == begi nOfset)
/1 Nothing to convert (enpty text node or caret at end
/1 of word).
return fal se;

} else if (beginOfset > endOfset) {
int swap;
swap = begi nO f set;
begi nOf f set = endOf f set ;
endf f set = swap;
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E B N B

return true,;

Initializes the instance variables of ConvertCaseCmd. If pr epar e is successful, these instance variables will
be assigned new values to prepare the job of execut e.

If a DocumentView has no MarkManager, this means that no Document is being displayed. In such case,
ConvertCaseCmd cannot be executed and pr epar e immediately returnsf al se.

Parameter is parsed and parsed value is assigned to instance variable conver si on. Note that when parameter
is syntactically incorrect, pr epar e just returnsf al se without reporting an error message.

Case where nodes are selected.

Selection of anoderangeisnot supported by ConvertCaseCmd. In such case, pr epar e Smply returnsf al se.

If selected node does not contain textual nodes or if selected element only contains a single empty textual
node, pr epar e also returnsf al se. (The case where selected element only contains multiple empty textual
nodes is not detected.)

Case where there is atext selection.

Case where there is no text selection (or when nar k islocated at the same place than dot ). Case conversion
will be performed from dot position to end of word.

2.2. Second step: execute

public Obj ect execute(Docunent Vi ew docVi ew,
String paraneter, int x, int y) {
Mar kManager mar kManager = docVi ew. get Mar kManager () ;
mar kManager . begi nMar k() ;

bool ean swapped = fal se;

i f (beginText == endText) {HBA

convert Case(begi nText, begi nOfset, endOfset - begi nOffset);
} else {

Docunent doc = docVi ew. get Docunent () ;

doc. begi nEdi t ();

Text RangelLi st rangeLi st = new Text RangeLi st ();

/'l Note that TextCollector handles the case where begi nText is
/| after endText.
Text Col | ector. Status status =
(new Text Col | ector()).coll ect (begi nText, begi nOff set,
endText, endOfset,
rangeli st);
swapped = (status == Text Col | ector. St at us. COLLECTED_AFTER_SWAP) ;

Text Range[] list = rangeList.list;
int count = rangeli st. si ze;

for (int i =0; i < count; ++i) {H
Text Range range = list[i];
convert Case(range. text, range.offset, range.count);

}

doc. endEdi t () ;
}

docVi ew. descri beUndo(" Convert to " + paraneter + "case");Hd

/* Uncomment this to make this command repeatabl e.

docVi ew. addToCommandHi story(this, paraneter, "ConvertCaseCrd");
*/

mar kManager . r enove( Mar k. SELECTED) ; H
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}

mar kManager . r enove( Mar k. SELECTED?2) ;
mar kManager . r enove( Mar k. MARK) ;
if (swapped)
mar kManager . get Dot () . noveTo( begi nText, begi nOffset);
el se
mar kManager . get Dot () . noveTo(endText, endOf fset);

mar kManager . endMar k() ;
begi nText = nul |l ; E
begi nOf fset = -1;
endText = null;

endO fset = -1;

return null;

private void convertCase(Text Node text, int offset, int count) {

Using beginMark/endMark preventsthe MarkManager to report several editing context changeswhen several

char[] chars = text.get Text Chars();

switch (op) {
case LOVER:
text.repl aceText (of fset, count,
(new String(chars, offset, count)).toLowerCase());
br eak;
case UPPER:
text.repl aceText (of fset, count,
(new String(chars, offset, count)).toUpperCase());
br eak;
defaul t:
{
char[] replacenment = new char[count];
System arraycopy(chars, offset, replacenent, 0, count);

bool ean firstCharOfWrd = true;
for (int i 0; i < count; ++i) {
char c repl acement[i];

if (XM.Text.isXM.Space(c)) {
firstCharOfWrd = true;
} else {
if (firstCharOWord) ({
firstCharOWrd = fal se;
repl acenent[i] = Character.toUpperCase(c);
} else {
repl acenent[i] = Character.tolLower Case(c);
}

}

text.repl aceText (of fset, count, new String(repl acenent));

marks are added, moved or removed in a batch.

When the editing context changes, some commands can no longer be executed and other commands which
weredisabled, now become executable. Thisisthe definition and the sole purpose of the ContextChangeEvent.

An application such as XXE invokes the pr epar e methods of al commands used in its GUI and updates all
its menus and toolbars each time the MarkManager of the document being edited reports a change for the

editing context. This type of update is hot quick and should occur when really needed.

Optimized case: case conversion from caret position to end of word. Note that the general case could have

handled this simple case perfectly well.
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BeginEdit/endEdit is used to mark a sequence of low-level editing operations as being a single high-level
editing command .

The UndoM anager usesthisfeatureto undo the whole side effect of acommand, whatever doesthis command,
rather than to undo multiple low-level operations acting on Document nodes (by the way, such atomic oper-
ations generally mean nothing at all for the user of the XML editor).

TextCollector is one of the many available implementations of Traversal.Handler. It is used to collect the
textual ranges (in the form of TextRange objects) contained in the area on which ConvertCaseCmd must
operate.

Genera case: case conversion of all text ranges found by TextCollector.

The describeUndo convenience method of DocumentView is used to tag the new undo action created by the
UndoManager in response to document modification by ConvertCaseCmd. Without this user-friendly label,
the user of the XML editor would just see item Undo in the Edit menu. Using this method allows the user
to see item Undo Convert to uppercase in the Edit menu. (In XXE, this feature is implemented for the
right-click popup menu but not for the Edit menu.)

The addToCommandHistory convenience method of DocumentView may be used to make the command
repeatable.

Currently, all editing commands do not register themsel ves with the CommandHistory of the document being
edited. Only the editing commands requesting the user to input avalue (for example, the name of the element
to be inserted) do so.

An editing command always updates the marks onceit hasfinisheditsjob. Thereisno genera rule: acommand
must try to update the marks in away which clearly indicates to the user what has been done.

Itisgeneraly agood ideato reinitialize theinstance variables at the end of execut e. Not keeping references
to document nodes hel ps the Java™ garbage collector to do its job.

2.3. Reporting errors from commands

Commands are interactive. They can report errorsin the execut e step (never in the pr epar e step) using thistype
of code:

Al ert. showError(docVi ew. get Panel (), "Execution failed.");

Alert contains methods which make the use of JOptionPane simpler.

But most commands will prefer to display their messagesin alessintrusive way, using the status bar of the hosting
application:

ShowsSt at us. showSt at us(" Executi on cancel ed.");

Applications which have a status bar must implement interface ShowStatus.Statuswindow. For example, thisis
the case for StyledEditor2:

public void showStatus(String nessage) {

}

set Message( nessage) ;

3. Adding bindings to the XML editor

Adding bindings to the real XMLmind XML Editor issimple:

1. Copy Cust omConmands. j ar in the directory containing cust om ze. xxe.

2. Addthefollowing snippet to cust oni ze. xxe (see Section 1, “hinding” in XMLmind XML Editor - Configuration

and Deployment):

<command nanme="Convert CaseCnd" >

<cl ass>Convert CaseCnd</ cl ass>

</ command>

<bi ndi ng>
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<keyPressed code="ESCAPE" />

<char Typed char="1" />

<command nane="Convert CaseCrd" paraneter="|ower" />
</ bi ndi ng>
<bi ndi ng>

<keyPressed code="ESCAPE" />

<char Typed char="u" />

<command nane="Convert CaseCrd" paraneter="upper" />
</ bi ndi ng>

<bi ndi ng>

<keyPressed code="ESCAPE" />

<char Typed char="c" />

<command nane="Convert CaseCmd" paraneter="capital" />
</ bi ndi ng>

But how to do the same thing programmatically? (What follows are excerpts of samples/commands/StyledEdit-
or2.java)

1. Define the custom bindings as an array of BindingSpecs:

private static final BindingSpec[] EXTRA Bl NDI NGS = {

new Bi ndi ngSpec(User | nput . get (KeyEvent . VK_ESCAPE, 0),
User | nput.get('u'),
"Convert CaseCmd", "upper"),

new Bi ndi ngSpec( User | nput . get (KeyEvent . VK_ESCAPE, 0),
Userlnput.get('l"'),
"Convert CaseCmd", "lower"),

new Bi ndi ngSpec(User | nput . get (KeyEvent . VK_ESCAPE, 0),
User | nput.get('c'),
"Convert CaseCmd", "capital"),

I
BindingSpec is a purely declarative object which has no side effects.

2. Before creation of first DocumentView, register an instance of ConvertCaseCmd using the Commands registry.

Commands. r egi st er (" Convert CaseCmd", new Convert CaseCnd())

3. Augment the default bindings of each newly created DocumentView by invoking method DocumentView.add-
Bindings.

docVi ew. addBi ndi ngs( EXTRA_BI NDI NGS) ;

AddBindings will not override default bindings. If you wish to be able to replace existing bindings as well as
to add new ones, use method DocumentView.replaceBindings instead.
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Chapter 7. More commands

In the previous chapter we have learned:

» What is the Command interface (and the more convenient base class CommandBase).
* What are the selection Marks.

» Batching low-level editing operations for the UndoM anager.

 Batching selection operations to spare ContextChangeEvents.

* Registering custom commands with X XE.

» Specifying custom bindings programmatically.

But reading the code of a single command is not sufficient to have a clear idea of what is a command and how to
write a custom one.

In this chapter, we will study three very different commands:

ShowM atchingCharCmd
When a character such as' )" istyped, inserts this character at caret position and then highlights matching
' (+ for half asecond. (Identical to the standard showvat chi ngChar command. See Section 81, “showMatch-
ingChar” in XMLmind XML Editor - Commands.)

WrapElementCmd
Wraps selected element in anew parent el ement which is chosen interactively using the element chooser dialog
box. (Same behavior than the standard wr ap command in the case of single element selection. See Section 92,
“wrap” in XMLmind XML Editor - Commands.)

MakeParagraphsCmd
Convertstext lines contained in the clipboard to a sequence of paragraphs. (Identical to the standard makePar a-
gr aphs command. See Section 45, “makeParagraphs’ in XMLmind XML Editor - Commands.)

1. Highlighting text

1.1. Marks other than dot, mark, selected and selected?

When a character such as' ) istyped, ShowMatchingCharCmd inserts this character at caret position and then
highlights matching ' (* for half a second.

When writing such command, a developer may be tempted to find the bounding box of the matching' (* using
methods such as DocumentView.model ToView and to directly draw the highlight on the DocumentPane containing
the DocumentView.

Commands should never do this. Commands should only deal with nodes and selection marks.

Nodes which are contained in a Document are rendered graphically using NodeViews created by a ViewFactory.
Similarly, Marks which are attached to Nodes and which managed by a MarkManager are rendered graphically
using Highlights created by a HighlightFactory.

Dot, mark, selected, selected? are special marks only because standard commands operate on them. An application
can create its own marks for any purpose.

A custom mark has an ID (any Obj ect which implements hashCode() and equal s() will do) and is attached to
aNode. Itiscreated using MarkManager.set(Object id, Node node) for NodeM arks and MarkM anager.set(Object id,
TextNode text, int offset) for TextLocations.
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Standard commands completely ignore these custom marks. For example, standard command Cancel Selection
will leave these marksintact. The only way to get rid of them is either to remove them using MarkManager.remove
or to delete the Nodes they are attached to.

Custom marks are rendered graphically using Highlights created by the HighlightFactory of the DocumentView.
By default, the HighlightFactory of a DocumentView is a BasicHighlightFactory.

A BasicHighlightFactory creates Highlights which are:
» Similar to the caret for a TextLocation with a String ID which starts with "bookmar k. ".
For example, it will create a colored vertical bar after atext location marked "booknar k. f 00".

» Similar to the text selection for two TextL ocations with String IDs which start with "hi ghl i ght . " and "hi gh-
light2.".

For example, it will create a colored background behind the area between atext |ocation marked "hi ghl i ght . bar "
and another text location marked "hi ghl i ght 2. bar ",

» Similar to the node selection for two NodeMarks with String IDs which start with "hi ghl i ght . " and "hi gh-
light2.".

For example, it will create a colored box around the area between a node marked "hi ghl i ght . wi z" and its
sibling node marked "hi ghl i ght 2. wi z".

Therefore, in order to highlight the matching ' (', ShowMatchingCharCmd creates a TextL ocation named "hi gh-
I'i ght. mat chi ngChar N" beforethematching' (* and aTextLocation named "hi ghl i ght 2. mat chi ngChar N" after
thematching' (* . After half a second, ShowMatchingCharCmd automatically removes these marks.

1.2. Description of prepare
public cl ass Showiat chi ngChar Crd ext ends ConmandBase
i mpl ements Traversal . Handl er {
private int highlightld = 0;
private char mat chi ngChar;
private char insertedChar;
private int charCount;
publ i ¢ bool ean prepar e(Docunent Vi ew docVi ew,
String paraneter, int x, int y) {
if (paraneter == null || paraneter.length() != 1)
return false;

return docVi ew. canl nsertString();

ShowM atchingCharCmd can be executed if:
» The document view is not empty.

» The document loaded in the document view contains some text. In such case, the caret shows where to insert
")ttt oort .

» Thetext node containing the caret has not been marked as being read-only.

All the above conditions are tested by DocumentView.canl nsertString.

1.3. Step by step description of execute

publi ¢ Obj ect execute(Docunent Vi ew docVi ew,
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String paraneter, int x, int y) {
String s = paraneter.substring(0, 1);
docVi ew. i nsert String(s);

i nsertedChar = s.charAt(0);
switch (insertedChar) {H
case '}"':
mat chi ngChar = '{"';
br eak;
case ')':
mat chi ngChar
br eak;
case ']":
mat chi ngChar =
br eak;
defaul t:
mat chi ngChar

1
—~

|
—

‘N0 ;

}

if (matchingChar == "\0") {
docVi ew. get Tool kit (). beep();
return null;

}

final MarkManager nmarkManager = docVi ew. get Mar kManager () ;
Text Locati on dot = mar kManager . get Dot () ;

char Count = 0;
Text Of fset match = nul | ;
if (dot.getOffset() > 0)H
mat ch = processText Node( dot. get Text Node(), dot.getCOffset() - 1);
if (match == null )@
match = (Text O fset) Traversal .traverseBef ore(dot. get Text Node(),
this);
if (match == null) {
docVi ew. get Tool kit (). beep();
return null;

}

Rectangl e r1 = docVi ew. nodel ToVi e mat ch. text, match. offset);H
Rectangl e r2 = docVi ew. get Vi si bl eRect angl e() ;

/1 rlis null if the matching char is contained in a collapsed section.
if (rl ==null || rl.height <=0 ||
r2.height <= 0 || !rl.intersects(r2)) {B

char[] chars = match. text.get Text Chars();

int count = 1;

int boundary = match.offset - 1;

oop: while (boundary >= 0) {
switch (chars[boundary]) {
case '\n': case '\r':

break | oop;
}
++count ;
if (count == 80)
br eak;
- - boundary;

}

String line = new String(chars, boundary+1l, match. of f set-boundary);
line = XM.Text . col | apseWi t eSpace(l i ne);
if (boundary >= 0 && count == 80)

line ="..." + line;

ShowsSt at us. showSt at us(" Matches '" + line + "'");
return null;

}

final String idl = "highlight.matchingChar" + highlightld;
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final String id2 = "highlight2.matchingChar" + highlightld;
++hi ghl'i ght | d;

mar kManager . add(i d2, match.text, match.of fset+1);Hd
mar kManager . add(i d1, match.text, match.offset);

Timer tiner =
new Ti mer (500 /*ms*/, new ActionListener() {
public void actionPerforned(Acti onEvent e) {
mar kManager . renove(i dl);
mar kManager . renove(i d2);

}
1)
tiner. set Repeat s(fal se);
timer.start(); &

return null;

DocumentView.insertString inserts specified string before caret. If thereisatext selection, insertString del etes
the nodes specified by the selection and then inserts its argument.

Find character corresponding to inserted character.

If the caret is not located a the very beginning of atext node, search matching character before the caret.

If matching character has not been found, search it in nodes which precede the node containing the caret.
Matching character is found. ShowMatchingCharCmd doesn't need to highlight it if it is out of sight. Docu-
mentView.model ToView and getVisibleRectangle are used to determine whether the matching character is
out of sight.

When matching character is out of sight, ShowMatchingCharCmd simply prints a message containing the
text line which precedes this character.

TextLocationswith IDs"hi ghl i ght . mat chi ngChar N" and "hi ghl i ght 2. mat chi ngChar N' are added around
the matching character.

After 500ms, aTimer removes TextLocationswith IDs"hi ghl i ght . mat chi ngChar N* and "hi ghl i ght 2. mat ch-
i ngChar N".

Thefollowing Traversal.Handler is used to find the matching ' (* in nodes which precede the node where' ) :

private Text O fset processText Node(Text Node text Node, int from {
char[] chars = textNode. get Text Chars();

if (from< 0)
from= chars.length - 1;

for (int i =from i >=0; --i) {
char ¢ = chars[i];
if (c == insertedChar) {

++char Count ;
} else if (¢ == matchi ngChar) {
- - char Count ;
if (charCount == 0)
return new Text O f set (t ext Node, i);

}
}
return null;
}
[
/1 Traversal . Handl er
[

public Object processText(Text text) {
return processText Node(text, -1);

}
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publi c Object processPl (Processinglnstruction pi) {
return processText Node(pi, -1);

}

public Object processComent (Comrent conment) {
return processText Node(comment, -1);

}

public Object enterEl ement (El enent el enent) {
return null;

}

public Object |eaveEl ement (El enent el enent) {
return null;

}
}

2. A validating command

WrapElementCmd wraps explicitly or implicitly selected element in anew parent element.
Example:
"<bl ockquot e><par a>t he <enphasi s>l ittle</enphasis> girl.</para></bl ockquot e>"

In the above bl ockquot e, par a isimplicitly selected because the caret is before word "gi r1 . User chooses to
wrap it in anot e element, which gives:

"<bl ockquot e><not e><par a>t he <enphasi s>l ittl e</enphasis> girl.</ para></not e><bl ockquot e>".

2.1. ElementEditor

WrapElementCmd is an example of avalidating command, that is, acommand which cannot make the document
invalid by inserting, deleting or replacing nodes.

Thiskind of command often requires the user to specify which element is to be inserted in the document. In such
case, the chooser dialog box should only display elements which, when inserted in the document, cannot make it
invalid.

Thiskind of command always uses an ElementEditor.
An ElementEditor is avalidating editor which operates on the child nodes of a given element.

In order to use an ElementEditor, you need to create it and then to specify which element is being edited:

El ement Edi t or nyEl enent Edi t or = new El enent Edi t or ( myDocurent Type) ;
nyEl enent Edi t or . set Edi t edEl ement (nyEl ement) ;

It implements a number of editing operations: delete, insert, replace, convert, wrap, cut, paste, etc.

For each operation, there are 3 methods:

e canOP(node range) which answersthe question "can | do op here without making the document invalid".
Example: canWrap(Node child1, Node child2).

* canOP(node range, list of suggestions) which answers the question "how can | do oP here without
making the document invalid".

Example: canWrap(Node childl, Node child2, List<Field> which).

* OP(node range, argunent) which actually performs operation op.
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Example: wrap(Node childl, Node child2, Field childField, Name childName).

The concept of Field is a complex one and is beyond the scope of thistutorial. To make it simple, let's say that
achild element Field and a child element Name are used to specify achild element type.

Validating commands operating on the text selection rather than on the node sel ection use a TextEditor rather than
an ElementEditor.

2.2. Step by step description of prepare

public class WapEl ement Cnd ext ends ConmandBase {
private El enent el ement;

publ i ¢ bool ean prepare(Docunent Vi ew docVi ew,
String paraneter, int x, int y) {
el ement = docVi ew. get Sel ect edEl enent (/*inplicit*/ true);
if (elenment == null)
return fal se;

El enent editedEl enent = el enent. get Parent El enent () ;
if (editedEl emrent == null)
return fal se;
El enent Edi t or el enent Edi t or = docVi ew. get El enent Edi tor () ;
el enment Edi t or . edi t El enent (edi t edEl enent) ;

return el ement Edi tor. canW ap(el enment, el enent);

WrapElementCmd can be executed only if asingleelement isimplicitly or explicitly selected. getSel ectedEle-
ment(true) returns this implicitly or explicitly selected element. It returns nul | if text or multiple nodes are
selected.

The element being edited is the parent of the selected element.

Commands do not need to create ElementEditors or TextEditors. The DocumentView has ready-to-use val-
idating editors. Such editors can be accessed using getElementEditor and getTextEditor.

editElement is more efficient than setEditedElement but can only be used with the ElementEditor owned by
the DocumentView.

Testsif thereis at least one parent element which can be used to wrap selected element.

2.3. Step by step description of execute

publi c Obj ect execute(Docunent Vi ew docVi ew,
String paraneter, int x, int y) {
El enent Edi t or el enent Edi t or = docVi ew. get El enent Edi tor () ;
El ement editedEl enent = el enent. get Par ent El enent () ;

ArrayLi st<Fi el d> fieldList = new ArrayLi st<Field>();
el ement Edi t or. canW ap(el ement, el ement, fieldList);

Field[] fields = new Field[fieldList.size()];
fieldList.toArray(fields);

String title = "Wap El enent”;
Fi el dChooserDi al og di al og =
new Fi el dChooser Di al og(docVi ew. get Panel (), title);

Fi el dChoi ce[] choices =
Fi el dChoice.list(fields, /*includingText*/ false,
/*incl udi ngW | dcards*/ true,
/*i ncl udi ngTenpl at es*/ fal se, editedEl ement);
Fi el dChoi ce choi ce = di al og. chooseFi el d(choi ces, editedEl enent);
if (choice == null)
return null;

Mar kManager nar kManager = docVi ew. get Mar kManager () ;
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mar kManager . begi nMar k() ;

El ement wr apper = el enent Editor.w ap(el enent, el enent,
choi ce. field, choice.nane);

docVi ew. descri beUndo(title);

mar kManager . r enove( Mar k. MARK) ;

mar kManager . r enove( Mar k. SELECTED2) ;

mar kManager . set (Mar k. SELECTED, wr apper); B
docVi ew. noveDot | nt o( wr apper) ;

mar kManager . endMar k() ;

return null;

}

}

Thereisno need to call edi t El enent (edi t edEl enent ) . Remember that execute is never invoked without
being preceded by prepare. Therefore the ElementEditor is necessarily properly configured.

canWrap fillsArrayList fieldList with all possible Fields.

FieldChoice.list is used to create a properly labeled list of choices out of alist of Fields and a context (ed-
i t edEl ement ).

FieldChooserDia ogisdisplayed to let the user specify which el ement he wantsto useto wrap selected el ement.
This dialog box returns a FieldChoice describing user's choice or nul | if user has canceled the command.

Wraps selected element in a new parent element.

B Selectsthe newly created parent element.

3. How to avoid writing a validating command

3.1. Delegating node insertion to the ubiquitous Paste command
Authors often need to paste in their XML documents text blocks copied from aword processor.

Without a special command, doing so is tedious because:

1. The author must create a blank paragraph in the XML document.

2. The author must paste text copied from the clipboard inside this paragraph.

3. If multiple text blocks have been copied, the author must remove open lines and split the paragraph in multiple
pieces.

A specia command can do all this automatically. Such a command is a validating one because the author must
not be allowed to insert captured paragraphs in places which would make the document invalid.

The Paste command can be passed plain text or an XML string (astring which startswith "<?xm ") asits parameter
(see Section 50, “paste” in XMLmind XML Editor - Commands). So why not use this standard validating command
to do the paragraph insertion?

Theidea here is to write a simple command, MakeParagraphsCmd, which returns an XML string containing one
or several paragraphs built using clipboard content. This string is then passed to the Paste command which inserts
the paragraphs (if the XML Schema or the DTD constraining the document allows to do so).

Note that M akeParagraphsCmd cannot be used alone. It must be part of a macro-command such as the following
one (DocBook example):

<command nanme="insert Aft er AsSi npar a" >
<nacr o>
<sequence>
<command nane="MakePar agr aphsCnd" par anet er ="si npara" />
<command nane="paste" paraneter="after[inmplicitE enent] %" />

47


../api/com/xmlmind/xmledit/cmd/CommandBase.html#execute(com.xmlmind.xmledit.view.DocumentView,%20java.lang.String,%20int,%20int)
../api/com/xmlmind/xmledit/cmd/CommandBase.html#prepare(com.xmlmind.xmledit.view.DocumentView,%20java.lang.String,%20int,%20int)
../api/com/xmlmind/xml/validate/Field.html
../api/com/xmlmind/xmledit/cmd/edit/FieldChoice.html
../api/com/xmlmind/xml/validate/Field.html
../api/com/xmlmind/xmledit/cmd/edit/FieldChooserDialog.html
../api/com/xmlmind/xmledit/cmd/edit/FieldChoice.html
../api/com/xmlmind/xmledit/cmd/edit/Paste.html
../commands/commands.pdf#paste

More commands

</ sequence>
</ macr o>
</ command>

3.2. Step by step description of prepare

publi c cl ass MakePar agr aphsCnd ext ends CommuandBase {

private Nane el ement Nane;
private bool ean systenfel ecti on;
private bool ean bl ocks;

private String pastabl e;

publ i ¢ bool ean prepare(Docunment Vi ew docVi ew,
String paraneter, int x, int y) {
el ement Name = nul | ;
pastable = null;

if (docVi ew. get Docunment () == null)
return fal se;

if (parameter == null || paraneter.length() == 0)H
return fal se;

String nane = null;
int pos = paraneter.lastlndexOi(']"');
if (pos < 0)
nane = paraneter;
else if (pos+l < paraneter.length())
nane = paraneter. substring(pos+l);

if (name !'= null)
el ement Nanme = Nane. fronString(nane.trim());HE
if (elenmentNanme == null)

return fal se;

systenfSel ecti on = (paraneter.indexCr ("[systentel ection]") >= 0);
bl ocks = (paraneter.indexCr("[blocks]") >= 0); @&

if (systenftel ection)
past abl e = Syst enfSel ecti on. get (docVi ew. get Panel ());
el se
pastabl e = d i pboar d. get (docVi ew. get Panel ());
if (pastable == null || pastable.length() == 0 ||
pastabl e.startsWth("<?xm "))H
return fal se;

return true,;

}
This command must be passed a parameter.
After options[ syst enBel ect i on] and[ bl ocks] , the parameter must contain afully qualified element name.
This name specifies the kind of paragraph element that M akeParagraphsCmd will create.
DocBook 4 examples: par a or si npar a.
XHTML example: { http://www.w3.0rg/1999/xhtml} p.
Email example (see next chapter): {ht t p: / / ww. xm mi nd. coni xm edi t or / schena/ enmi | } par al.
If the[ syst enBel ect i on] option has been specified, MakeParagraphsCmd reads text lines from the system
selection (Unix/X-Window only) rather than from the clipboard.
If the [ bl ocks] option has been specified, MakeParagraphsCmd converts multiple text lines separated by
open lines to a single paragraph. Without this option, each non-empty lineis converted to a paragraph.
MakeParagraphsCmd cannot be executed if the clipboard is empty or if it contains XML.

1Namespace prefixes are not supported inside command parameters.
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3.3. Step by step description of execute

publ i c Obj ect execute(Docunent Vi ew docVi ew,

String paraneter, int x, int y) {
Arraylist<String> textList = new ArrayList<String>();

StringBui |l der bl ock = new StringBuil der();

Li neNunmber Reader |ines =
new Li neNunber Reader (new Stri ngReader (pastabl e));
String line;
while ((line = readLine(lines)) !'= null) {H
line = XM.Text . col | apseWi t eSpace(l i ne);
if (line.length() == 0) {
/1 Open line.
if (blocks && bl ock.length() > 0) {
text Li st.add(bl ock.toString());
bl ock = new StringBuil der();
}

cont i nue;

}

line = XM.Text.filterText(line);Hd

if (blocks) {

if (block.length() > 0)
bl ock. append(' ');

bl ock. append(li ne);

} else {
textList.add(line);

}

}

if (blocks && bl ock.length() > 0)
text Li st.add(bl ock.toString());

int count = textList.size();
if (count == 0)
return EXECUTI ON_FAI LED;

/'l The content of the clipboard is fetched as a *Java Stri ng*.
/1 Therefore no need to specify encoding in the XM. decl arati on.

StringBuilder result = new StringBuilder();
resul t.append("<?xnl version='1.0'?>"); @

openTag(C i pboar dFor mat . ENVELOPE_NAME, result);
for (int i =0; i < count; ++i) {
String text = (String) textList.get(i);
openTag( el ement Nane, result);
XM.Text . escapeXM_(text, result);
cl oseTag( el ement Nane, result);
cl oseTag(C i pboar dFor mat . ENVELOPE_NAME, result);

return result.toString();

Thisloop readsthe content of the clipboard line by line and, for each paragraph that needsto be created, adds
itstextual content to ArrayList textList.

Whitespaces contained in the textual content of a future paragraph are collapsed using utility XMLText.col-
|apseWhiteSpace.

Non-XML characters contained in the textual content of afuture paragraph are discarded using utility XML-
Text filterText.
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The content of the clipboard is fetched asa Java™ String. Therefore there is no need to specify an encoding
in the XML declaration.

XXE only supports text inside the clipboard. Thistext is considered to be XML (that is, not plain text) if it
startswith "<?xm " and if it can be parsed as well-formed XML.

As expected, the following text is parsed as asingle p element:

<?xm version="1.0"?><p>Par agr aph #1. </ p>

Using specia wrapper element { ht t p: / / waw. xm ni nd. cond xmi edi t or / namespace/ cl i pboar d} cl i pboard,
the following text is parsed as multiple p elements and empty text nodes (see ClipboardFormat):

<?xm version="1.0"7?>

<ns: cl i pboard

xm ns:ns="http://ww. xm m nd. com xm edi t or/ nanespace/ cl i pboar d" >
<p>Par agr aph #1. </ p>
<p>Par agr aph #2. </ p>

</ ns:cl i pboar d>

Execut e uses the following helper methods:

private static final String readLi ne(Li neNunber Reader |ines) {

try {

return |ines.readLine();

} catch (1 OException cannot Happen) {
cannot Happen. pri nt St ackTr ace() ;
return null;

}

private static final void openTag(Name name, StringBuilder buffer) {

buffer.
buffer.
buffer.
buffer.
buffer.

}

append("’ <');

append( nane. | ocal Part);
append(" xm ns='");

append( name. namespace. uri);
append("’ >");

private static final void cl oseTag(Nanme nane, StringBuilder buffer) {

buffer.
buffer.
buffer.

}

append("</");
append( nane. | ocal Part);
append(' >');

4. Recordable commands

All the built-in commands of XMLmind XML Editor are recordable. That is, the user can automatically create a
macro-command by recording the execution of a sequence of commands (Tools — Record Macro — Start, Stop)
and then replay the recorded macro-command (Tools — Record Macro — Replay).

For simplicity, none of the commands described in the previous chapters have been made recordable.

The easiest way to make acommand recordableis to extend the RecordableCommand class rather than implement
the Command interface or extend the CommandBase base class.

Example:

public class Convert CaseCnd ext ends CommandBase {

publ i c Obj ect execute(Docunent Vi ew docVi ew,

String paraneter, int x, int y) {
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}

Sone code

becomes:

public class ConvertCaseCnd extends Recordabl eComand {

}

prot ected Obj ect doExecut e(Docunent Vi ew docVi ew,
String paraneter, int x, int y) {
Exactly the sane code as above

Extending the RecordableCommand is not the only way to make a command recordable. In order to explain the
other, lower-level, method, we'll look at the way the RecordableCommand abstract class is implemented:

public abstract class Recordabl eCommand ext ends ConmandBase {

publi c Obj ect execute(Docunent Vi ew docVi ew,
String paraneter, int x, int y) {

if (!docView notifyComandLi steners(this, paranmeter, x, Y,
CommandEvent . St at us. UNKNOWN, nul | ))E
/1 Vetoed by a listener: give up.
return EXECUTI ON_FAl LED;

ConmandEvent . St at us st at us;

Ooj ect result;

try {
result = doExecute(docView, paraneter, X, Yy);
status = CommandEvent . St at us. EXECUTED,

} catch (Exception ex) {
Report the error on the console

resul t
st at us

EXECUTI ON_FAI LED;
CommandEvent . St at us. CRASHED,;

}
docVi ew. not i f yCommandLi steners(this, paranmeter, x, y, status, result);H

return result;

}

protected abstract Cbject doExecute(Docunent Vi ew docVi ew,
String paraneter, int x, int y);

Notify CommandListeners that we are about the execute a command. This is done using DocumentView.no-
tifyCommandListeners. CommandEvent.Status. UNKNOWN implies that the command has not yet been
executed.

CommandListeners such as the facility used to record macros (command RecordMacro) register themselves
with a DocumentView using DocumentView.addCommandListener.

Such listeners will receive

« aCommandEvent containing information about the command to be executed before it is executed
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« and another CommandEvent containing complementary information after the command is executed.

CommandL isteners may veto the execution of acommand?. In which case the vetoed command must imme-
diately return value EXECUTION_FAILED.

After the command has been executed, successfully or not, notify the listeners one more time. Thistime, a
status different from CommandEvent. Status. UNKNOWN (Status. EXECUTED or Status.CRASHED) means
that the command has been executed.

Thisis, of course, not the case with command RecordMacro.
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Chapter 8. Writing style sheet
extensions

What to do when cascading style sheets (CSS) are not powerful enough to style XML elements exactly like you
want? Answer: write custom style sheet extensions in Java™ using the APIs described in this chapter.

1.The problem

In this chapter, wewill useacustom XML schema: email.xsd. This schemaisused to model asimple email message:
* Root element message contains:

e Required fromt o elements,

e Optional repl yTo, cc, bcc elements,

« Required subj ect , body elements,

e Optional si gnat ur e, at t achnent s el ements.

* A body contains at least one para, literal l ayout,itemni zedlist Or orderedlist element (sSimilar to their
DocBook counterparts).

» A para contains text interspersed with any number of emmi | , ul i nk, enphasi s, i nl i negraphi ¢ Or smi | ey
elements.

» An enphasi s element has arol e attribute with 2 values properly styled by the CSS style sheet: bol d and
hi ghl i ght .

* A snil ey isan empty element having an enot i on attribute with many possible values: happy, wi nk, vi ci ous,
€etc.

Using a CSS without custom extensions to style an email message gives good results, but here we want excellent
results. And CSS alone cannot solve the following problems:

Problem #1
A message has From:, To:, Subject:, etc, headers. We would like to see the name of these headers displayed
in French (De;, A:, Objet:, etc) if the user adds the attribute xni : 1 ang=f r to the root nessage element.

Figure 8.1. A message having a xml:lang="1fr" attribute

W sample.email : Email Message : Email Message §§

De: amer
A djohn. doe@acme. compd address book entry #2449
Répondre & saddress book entry #1»
Cc dhime

Cci: aherpa]ane Doe@ACME co.uke

Objet: 5ample email message

Problem #2
An enphasi s element can contain another enphasi s element and this, at any nesting level. We would like
enphasi s elements having an even number of enphasi s ancestors to be displayed using an italic font. We
would like enphasi s elements having an odd number of enphasi s ancestors to be displayed using a plain
(non-italic) font.
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Figure 8.2. In the three following paragraphs, nested emphasis elements (containing
words" nested emphasistext” ) are displayed using a non-italic font

Ernphasis fex'd cuntairing nested emphasis text.

Emphasis text with role=bold containing nested emphasis text with role=bold.

Ermphasis text with role=highlight containing [iE=teW=Tolsl{EE R with role =highlight.

Problem #3
Like in DocBook, or der edl i st elements have a conti nuat i on attribute. This attribute has two possible

values:

restarts
Thisisthe default value of the cont i nuat i on attribute.

If amessage body containsan or der edl i st having 21 i st i t ens (therefore numbered 1 and 2), followed
by another or deredl i st having 21i stitensand if the second or der edl i st hasconti nuati on=re-
starts,itslistitensarenumbered 1 and 2.

continues
If amessage body containsan or der edl i st having 21 i st i t ens (therefore numbered 1 and 2), followed
by another or der edl i st having 21i stitensand if the second or der edl i st hascont i nuati on=con-
tinues,itslistitensarenumbered 3 and 4.

Figure 8.3. Two orderedlists, the second one having a continuation="continues’
attribute

1. One.
2. Twid.
3. Three.

The "cantinuation” attribute of fallowing orderedlist has been set ta "continues”. et it 1o
"restarts" and back to "continues" 1o see what it does to generated numbers,

4. Four,
5. Five.
6. Six.

Problem #4
The text of a message can be interspersed with smileys expressing emations. happy, sad, tired, etc. Not only

we would like these smi | ey elements to be represented graphically (&, &, @ etc) but we also would like
to use acombobox embedded in the document view to directly edit theenot i on attribute of asni | ey element.

Figure 8.4. Four smiley elementsrepresented by four comboboxes

Happy smilev| happy :-) - ‘ Sad smilev| sad :-( - ‘ Tired smiley

| tired (: - ‘ Surprised smiley | (Z) surprised :-0 w ‘

2.The solution

2.1. Solution of problem #1: invoke a custom method computing a
CSS property value
Thef r omheader, for example, is normally styled using these CSSrules:

from {
di spl ay: bl ock;
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mar gi n-l eft: 15ex;

}

from before {
di spl ay: narker;
col or: #004080;
font-wei ght: bol d;
content: "From";
}
To solve our problem, we need to replace:
content: "From";

by:

content: invoke("localize", "fronm') ":";
wherel ocal i ze isacustom method, which, given akey ("f r om' in the above example), returns alocalized string.

Local i ze is a method defined in a class named St yl eSheet Ext ensi on (See samples/email/StyleSheetExten-
sion.java). The following at-rule, added at the top of email.css, registers this class with XXE style engine
(StyledViewFactory) as being a style sheet extension.

@xtensi on "Styl eSheet Ext ensi on navy white";
More precisely:
» When a CSS style sheet is loaded, the style engine searches @xt ensi on "arg0 argl ... argN' init.

If such at-ruleisfound, the style engine creates an instance of the classwith fully qualified namear go and keeps
thisinstance aslong asthe style sheet isin use.

This class must have a public constructor with the following signature:

class_nane(String[] args, StyledViewFactory vi ewFactory)

» When aproperty value containsapseudo-function call likei nvoke(ar g0, argl, ..., argN),thestyleengine
attempts to find a public method named ar go in the class described above.

This method must have the following signature:

Styl eVal ue met hod_nane(Styl eVal ue[] args, Node context Node,
Styl edVi ewFact ory vi ewFact ory)

If such method isfound, it isinvoked and the returned result is used to specify the property value.
2.1.1. The StyleSheetExtension class

The constructor of St yl eSheet Ext ensi on is:

public Styl eSheet Extension(String[] argsH, StyledViewractory viewFactory) {
vi ewFact ory. addDependency( EMAI L_NAMESPACHH, "nessage",
Namespace. XM_, "l ang");

}

Thear gs array contains strings "navy" and "whi t e". We will study their use in the solution of problem #2.
EMAI L_NANMESPACE is simply a constant containing Namespace.get("ht t p: / / www. xm ni nd. cont xmi edi t -
or/schema/ emai | ).

When a CSS style sheet contains arule such as;

NE
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p[align=left] {
text-align: left;

}

the style engine knows that the view of ap element having an al i gn attribute needs to be rebuilt each time
the al i gn attribute is changed.

In email.css, there is no rule which explicitly instructs the style engine that the view of anessage element
dependsonthevaueof itsxn : | ang attribute. That's why we need to add this dependency programmatically
using StyledViewFactory.addDependency.

2.1.2.The localize method

Thel ocal i ze method isimplemented as follows:

public StyleValue |ocalize(StyleValue[] args, Node context Node,
Styl edVi ewFact ory vi ewFactory) {

String text;

if (args.length !'=1 || (text = args[0].stringValue()) == null) {
Systemerr.println("usage: content: invoke('localize', text);");
return null;

}

El ement root = cont ext Node. get Docunent () . get Root El ement () ;
String |lang = root.get TokenAttribute(Nanme. XM._LANG "en");

Resour ceBundl e nessages = get Messages(| ang);
if (messages == null && !"en".equal s(lang))
messages = get Messages("en");

String | ocalizedText = null;
if (messages != null) {
try {
| ocal i zedText = nessages.getString(text);
} catch (Exception ignored) {}
}

if (localizedText == null)
return args[O0];
el se
return Styl eVal ue.createString(localizedText);

}

private static HashMap<String, ResourceBundl e> | angToMessages =
new HashMap<Stri ng, ResourceBundl e>(5);

private static ResourceBundl e get Messages(String |ang) {

Resour ceBundl e nessages = | angToMessages. get (| ang) ;
if (messages == null) {
try {

messages = ResourceBundl e. get Bundl e( " nessages/ Messages”,
new Local e(l ang));
} catch (M ssingResourceException ignored) {}

if (messages != null)
| angToMessages. put (| ang, nessages);
}
return messages;

}

The implementation of thel ocal i ze method is straightforward:

1. Getthexni : | ang attribute of ther oot message element, if any. The value of this attribute specifiesthe language
to use.

2. Try toload aResour ceBundl e containing messages localized to this language.
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3. Usethe key passed as an argument to read the localized text from the Resour ceBundl e.
About the implementation:

cont ext Node isthetarget of current CSSrule, almost always an Element but because X XE style engine can
be used to style comments and processing instructions, the type of contextNode is Node and not Element.

getTokenAttributeis one of the many convenience methodswhich return an attribute value. Unlike getAttribute,
getTokenAttribute properly strips whitespaces from the attribute value.

StyleValue represents a parsed CSS property value. It is a simple data structure which contains a bunch of
public fields. Examples:

public Type type;

public Keyword keyword;
publ i ¢ doubl e nunber;
public String string;
publ i c Name nane;

public Stylevalue[] |ist;
public Col or col or;
public StringExpr xpath;

Thet ype field must be used to determine which fields: nunmber , st ri ng, nane, | i st, col or, etc, have been
initialized.

2.2. Solution of problem #2: implement a StyleSpecs which knows
how to style nested emphasis elements

Style sheet email.css could have contained:

enmphasi s {
di splay: inline;
font-style: italic;

}

enphasi s[ rol e=bol d] {
font-style: nornal;
font-wei ght: bol d;
}

enmphasi s[rol e=hi ghtlight] {
font-style: normal;
backgr ound- col or: navy;
color: white;

}

But emai | . css doesnot contain any ruleto styleenphasi s elements. Instead, class St yl eSheet Ext ensi on extends
class StyleSpecsBase (which is an adapter class for interface StyleSpecs) and its constructor registers the
St yl eSheet Ext ensi on instance with the StyledViewFactory as being a set of intrinsic style specifications.

Excerpt of the constructor:

switch (args.length) {

case 2:
hi ghl i ght For eground = Styl eVal ue. par seCol or (args[1]);
/ * FALLTHROUGH* /

case 1:
hi ghl i ght Background = Styl eVal ue. par seCol or (args[ 0] );
br eak;

}

if (highlightBackground == null)
hi ghl i ght Background = Col or. yel | ow,

if (highlightForeground == null)
hi ghl i ght For eground = Col or.red;

vi ewFact ory. addl ntrinsi cStyl eSpecs(this);
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vi ewFact ory. addDependency( EMAI L_NAMESPACE, "enphasis",
Namespace. NONE, "role");

The constructor is passed two strings "navy" and "whi t e" in its ar gs argument. These strings, which are
parsed as CSS colors, specify the foreground and background color of enphasi s elements with an attribute
rol e=hi ghli ght.

The newly constructed St yl eSheet Ext ensi on instance registers itself with XXE style engine as being an
implementation of St yl eSpecs.

Inemai | . css, thereis no rule which tells the style engine to rebuild the view of an enphasi s element when
itsr ol e attribute is changed. Invoking StyledViewFactory.addDependency to do so is therefore needed.

2.2.1.The implementation of interface StyleSpecs
Interface StyleSpecs specifies the services expected by XXE style engine from a style sheet.

An actual StyleSheet of courseimplements st yl eSpecs. Custom code could also implement thisinterfaceto style
afew, otherwise hard to style, elements. For example, such custom codeisused to style XHTML (HTML 4) tabl est
and another custom code is used to style DocBook (CALS) tables.

If an implementation of St yl eSpecs has been registered, the style engine first usesit to find styles for the target
of current CSSrule, then it uses the regular St yl esheet to find more styles. Therefore the styles returned by the
St yl esheet may override those returned by the St yI eSpecs.

An implementation of St yl eSpecs generally just defines the following method:

int findStyl eSpec(El enent el enent, StyleSpec[] specs);

The style engine passes to the St yl eSpecs the element which is the target of current CSS rule and an array of 3
pre-created StyleSpec data structures.

* specs[ Styl eSpecs. ELEMENT] must be filled with the styles of the element itself.
* specs[ Styl eSpecs. BEFORE_ELEMENT] must befilled with the styles of the content generated before the element.
» specs[ Styl eSpecs. AFTER_ELEMENT] must be filled with the styles of the content generated after the element.

Thereturned value is amask specifying which one, of the 3 St yl eSpec data structures, has been filled with styles.

public int findStyleSpec(El enent el enent, Styl eSpec[] specs) {
if (elenment.getNane() == EMPHASI S) {H
st yl eEnphasi s(el enent, specs[ Styl eSpecsBase. ELEMENT] ) ;
return Styl eSpecsBase. ELEMENT _MASK;

}

return 0xO0;

}

private void styl eEnphasi s(El enent el enent, StyleSpec styl eSpec) {
int role = getRol e(el enent);

int nesting = 0;
El ement ancestor = el enent. get Parent El enent () ;

while (ancestor != null) {B
if (ancestor.getNane() != EMPHASI S ||
get Rol e(ancestor) != role)
br eak;

1Even if this code has been written by XMLmind staff, it is technically custom code. That is,
« this code could have been written by third-party programmers using documented APIs;
« thiscodeisnot contained in xxe. j ar ;

« instead this code is dynamically discovered by XXE at startup time.
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++nesti ng;
ancestor = ancestor. get Parent El enent () ;

}

switch (role) {
case BOLD:
if ((nesting %2) == 0) {H
set Font Wi ght (styl eSpec, Styl eVal ue. Keywor d. BOLD) ;
} else {
set Font Wi ght (st yl eSpec, Styl eVal ue. Keywor d. NORVAL) ;
}

br eak;
case HI GHLI GHT:
if ((nesting %2) == 0) {
set Backgr oundCol or (st yl eSpec, highli ght Background);
set Col or (styl eSpec, hi ghli ght Foreground);
} else {
set Backgr oundCol or (st yl eSpec, Col or.white);
set Col or (styl eSpec, Col or. bl ack);
}
br eak;
defaul t:
if ((nesting %2) == 0) {
set Font Styl e(styl eSpec, Styl eVal ue. Keyword. | TALI C);
} else {
set Font Styl e(styl eSpec, Styl eVal ue. Keywor d. NORVAL) ;
}

private static final int |ITALIC = O;
private static final int BOLD = 1;
private static final int H GHLI GHT = 2;

private static int getRol e(El ement el enent) {
String role = el enent. get TokenAttri bute(ROLE, null);
if ("bold".equal s(role))
return BOLD;
else if ("highlight".equals(role))
return H GHLI GHT;
el se
return | TALI C
}
private Styl eVal ue fontStyl evVal ue =
Styl eVal ue. creat el denti fi er (Styl eVal ue. Keywor d. NORVAL) ;
private Styl eVal ue fontWi ghtVal ue =
Styl eVal ue. creat el denti fi er (Styl eVal ue. Keywor d. NORVAL) ;
private Styl eVal ue backgroundCol or Val ue =
Styl eVal ue. cr eat eCol or (Col or. white);
private Styl eVal ue col orVal ue =
Styl eVal ue. cr eat eCol or ( Col or. bl ack) ;
private void setFontStyl e(Styl eSpec styl eSpec,
Styl eVal ue. Keyword font Style) {
fontStyl eValue.initldentifier(fontStyle); &
styl eSpec. fontStyl e = font Styl eVal ue;
}
private void set Font Wi ght (Styl eSpec styl eSpec,
Styl eVal ue. Keyword font Wi ght) {
f ont Wei ght Val ue.initldentifier(fontWight);
styl eSpec. f ont Wei ght = f ont Wei ght Val ue;
}
private void setBackgroundCol or (Styl eSpec styl eSpec, Col or col or)
backgr oundCol or Val ue. col or = col or;
st yl eSpec. backgr oundCol or = backgr oundCol or Val ue;
}
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private void setCol or (Styl eSpec styl eSpec, Color color) {
col or Val ue. col or = col or;
styl eSpec. col or = col or Val ue;

}

findStyleSpecsis called very often. An implementation of such method must decide very quickly whether it
can return styles for the target element or not.

The logic of styl eEnphasi s is simple: count the emphasis ancestors of current emphasis elements. Treat
enphasi s with different roles as being different elements.

If the number of enphasi s ancestors with the same role is even, use a specia style, otherwise use a plain
style.

B Theway XXE style engineiswritten allows to reuse pre-created StyleValues.

A StyleSpec is a simple data structure which contains one StyleValue field per CSS property supported by

XXE. Examples:

public StyleValue margi nTop = null;
public Styl eVal ue margi nRight = null;
public Styl eVal ue margi nBottom = nul | ;
public Styl eVal ue margi nLeft = null;
public Styl eVal ue paddi ngTop = nul | ;
public Styl eVal ue paddi ngRi ght = nul|;
public Styl eVal ue paddi ngBottom = nul | ;
public Styl eVal ue paddi ngLeft = null;
public Styl eVal ue borderStyle nul | ;
public Styl evVal ue border W dth nul I ;
public Styl eVal ue border TopCol or = nul|;

2.3. Solution of problem #3: invoke a custom method computing
the number of alistitem and use a BasicElementObserver to update
orderedlists when needed to

Alistitemcontainedinanorderedlist could be styled using the following rules:

listitem{
di spl ay: bl ock;
}

orderedlist > listitem {
margi n-l eft: 6ex;

}

orderedlist > listitembefore {
di spl ay: marker;
content: counter(n, decimal) "."
font -wei ght: bol d;
col or: #004080;
}

With the above rules, orderedlists with continuation=continues are not properly styled. Therefore, in
email.css, last rule has been replaced by:

orderedlist > listitembefore {
di spl ay: narker;
content: invoke("listltenCounter");
font -wei ght: bol d;
col or: #004080;
}

Custom method I i st I t enCount er isimplemented as follows:

public StyleValue listltenCounter(StyleVal ue[] args, Node context Node,
Styl edVi ewFact ory vi ewFactory) {

60


../api/com/xmlmind/xmledit/stylesheet/StyleSpecs.html#findStyleSpec(com.xmlmind.xml.doc.Element,%20com.xmlmind.xmledit.stylesheet.StyleSpec[])
../api/com/xmlmind/xmledit/stylesheet/StyleValue.html
../api/com/xmlmind/xmledit/stylesheet/StyleSpec.html
samples/email/email_config/email.css

Writing style sheet extensions

int index = indexOfListlten((El ement) context Node);
return Styl eVal ue.createString(lnteger.toString(1 + index) + '.');

}

private static int indexCfListlten(El enent listltem {
El ement orderedList = |istltem getParentEl ement ();
if (orderedList == null || orderedList.getNanme() != ORDEREDLI ST)
return -1;

int index = orderedList.indexOChil dEl enent (listltem;
int offset = 0;

String continuation = orderedList.get Nnt okenAttri bute( CONTI NUATI ON,
"restarts");
if ("continues".equal s(continuation)) {
El ement prevOrderedLi st = null;

if (orderedList.getParentElenent() != null) {
Node node = orderedLi st. get Previ ousSi bl ing();
while (node != null) {
if ((node instanceof Elenent) &&
((El enent) node).get Name() == ORDEREDLI ST) ({
prevOrderedLi st = (El enment) node;
br eak;

}

node = node. get Previ ousSi bl i ng();
} I/ OQtherwi se, orderedList is the root el enment.
if (prevOderedList !'= null) {
El ement | ast = prevOrderedList. getLast Chil dEl enent () ;
if (last '=null) {

of fset = indexOfListlten(last) + 1;
} I/ Qtherwi se, prevOrderedList is invalid.

}

return (offset + index);

}
2.3.1. Interface BasicElementObserver

In the solution of problem #1 [54], we have already explained all the concepts behind a custom method such as
St yl eSheet Ext ensi on.l i st | t enCount er . SO what is new in problem #3?

Withtheabovecode, | i stit enscontainedinor der edl i st Swithconti nuati on=cont i nues are properly styled.
Butif youinsert or deleteor der edl i st sinanemail message, other or der ed! i st swithcont i nuati on=conti nues
are not properly updated.

Just invoking

vi ewFact ory. addDependency( EMAI L_NAMESPACE, "orderedlist",
Namespace. NONE, "continuation");

inthe constructor of St yl eSheet Ext ensi on to declare adependency between or der edl i st anditScont i nuati on
attribute is obviously not sufficient.

Herethe ideais to write some custom code which observes modifications made to the email message and which
rebuilds the views of or der edl i st Swith cont i nuat i on=cont i nues when needed to.

This custom code is an implementation of interface BasicElementObserver. A Basi cEl ement Qbser ver must im-
plement:

voi d el enent Changed( Document Event[] events);
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This method is invoked by the CustomViewManager of the StyledViewFactory each time the structure or the at-
tributes (but not the text contained in mixed elements) of elements of interest have been modified. (More about
Cust onVi ewManager Sin next section.)

Theimplementation of Basi cEl ement Qoser ver iscreated and registered with XX E style enginein the constructor
of Styl eSheet Ext ensi on:

Cust onVi emvanager . NanePattern[] observed = {
new Cust onVi ewanager . NamePat t er n( EMAI L_NAMESPACE, "body"),
new Cust onVi ewVanager . NanePat t er n( EMAI L_NAMESPACE, "listitent),
new Cust onVi ewvanager . NanePat t er n( EMAI L_NAMESPACE, "orderedlist")
IE
vi ewFact ory. get Cust onVi emvanager () . add(
new O der edLi st Observer (vi ewractory), observed);

A NamePattern specifies a set of qualified names. Unlike Name, it supports wildcards like "any qualified
name with agiven local part" or like "any qualified name in a given namespace”.

Thisstatement means: invoke Or der edLi st Qoser ver .el enent Changed each timethe structure or the attributes
of anor der edl i st , body Or | i st i t em?are changed.

2.3.2.The implementation of interface BasicElementObserver

Class Or der edLi st Obser ver isimplemented as follows:

private static class O deredLi st Cbserver
i mpl ement s Cust onVi ewanager . Basi cEl enent Cbserver {
private Docunent Vi ew docVi ew,
private Arrayli st<El enment> orderedLi sts = new ArrayLi st <El ement >();

publ i c OrderedLi st Qbserver (Styl edVi ewFactory vi ewrFactory) {
docVi ew = vi ewFact ory. get Docunent Vi ew() ;
}

public voi d custonVi ewAdded() {}
public voi d custonVi ewRenoved() {}

public voi d el enent Changed( Docurment Event[] events) {
orderedLi sts. clear();

for (int i =0; i < events.length; ++i) {H
Docunent Event event = events[i];

switch (event.get Type()) {
case CHI LD_ADDED:
case CHH LD REPLACED:
case CHI LD_REMOVED:
{

TreeEvent e = (TreeEvent) event;

El ement el ement = e. get El enent Source() ;
if (elenent == null)
br eak;

if (element.getNane() == ORDEREDLI ST) {H
add(orderedLi sts, elenent);
} else {
if (isOderedList(e.getAdChild()) ||
i sOrderedLi st (e.getNewChild())) {H
/1 Add first child orderedlist (if any).

Node node = el enent.getFirstChild();
while (node != null) {
if ((node instanceof Elenent) &&
((El ement) node).get Nanme() ==
ORDEREDLI ST) {

’Likebody, I i st i t enscan containor der edl i st s.
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add(orderedLi sts, (El ement) node);
br eak;

}

node = node. get Next Si bl i ng();

e
/1 Left as an exercise, treat |NCLUSI ON UPDATED simlarly
/1 to CH LD_REPLACED

A e R

case ATTRI BUTE_ADDED:
case ATTRI BUTE_CHANGED:
case ATTRI BUTE_REMOVED:

{
El ement el enent =
((Attri buteEvent) event).getEl ement Source();
if (elenent.getNanme() == ORDEREDLI ST) {H#&
add(orderedLi sts, elenent);
}
}
br eak;

}

int count = orderedLists. size();
if (count > 0) {H
for (int i =0; i < count; ++i) {
El ement orderedLi st = (El enent) orderedLists.get(i);

if (orderedList.getParentElement() != null) {
/1 Add all follow ng orderedlist siblings (if any).

Node node = orderedLi st. get Next Si bling();
while (node != null) {
i f ((node instanceof El enment) &&
((El emrent ) node) . get Nane() == ORDEREDLI ST) {
add(orderedLi sts, (Elenent) node);
}

node = node. get Next Si bl i ng();

} I/ OQtherwi se, orderedList is the root el enment.

}

count = orderedLists.size();
for (int i =0; i < count; ++i) {@

docVi ew. rebui | dVi ew( (El ement) orderedLists.get(i));
}

orderedLi sts. clear();

}

private static final void add(ArraylLi st <El enent> orderedLi sts,
El ement orderedList) {
if (!orderedLists.contains(orderedList))
order edLi sts. add( order edLi st) ;

}
private static final bool ean i sOrderedList(Node node) {
if (node == null || !(node instanceof Elenent))
return fal se;
el se

return (((El ement) node).get Nane() == ORDEREDLI ST) ;
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}

The above implementation is simple but not very efficient:
First pass: add to set or der edLi st s all theor der edl i st Spossibly impacted by the document modification.

Document modifications are reported as DocumentEvents. A Basi cEl ement Chserver can only receive
TreeEvents, InclusionUpdatedEvents and AttributeEvents.

Add to the set theor deredl i st inwhichali stitembeen added or deleted.

Add to the set all the or der edl i st Scontained in abody or al i stiteminwhichanorderedlist hasbeen
added or deleted.

Add to the set the or der edl i st in which an attribute has been modified.

Second pass. For eachor der edl i st collected during first pass, add to the set all theor der edl i st sfollowing
itinits parent element.

@ Third pass: rebuild the views of all the or der edl i st s collected during first and second pass using Docu-

mentView.rebuildView.

2.4. Solution of problem #4: implement an AttributeValueEditor

A sni | ey element is styled asfollows:

smley {
content: conponent ("Smley");
font: normal normal small sans-serif;
/* Needed to display the red border of the selection */
di splay: inline-bl ock;
paddi ng: 1px;
}

Here, normal content has been replaced by custom content: conponent (" Smi | ey") . When XXE style engine finds
the conponent pseudo-function in a style sheet, it creates an instance of the class whose fully qualified name has
been passed as the argument of conponent .

This class must implement interface ComponentFactory.

Conponent cr eat eConponent ( El enent el enent,
Style style, StyleValue[] parameters,
Styl edVi ewfFact ory vi ewFactory,
bool ean[] stretch)

e Thefactory is used to create a custom view of Element el enent .

» Thiscustom view may usethe Style of thiselement. (Our sni | ey examplewill usethe font specified in the CSS
rule: sans-serif, small.)

» Passing extra parameters to corponent after the fully qualified name of the factory class is possible. Theses
parameters, which are StyleValues, that is parsed CSS property values, are passed in the par anet er s array.

e Thefactory cansetstret ch[ 0] totrue if it wantsthe custom view to be enlarged or shrunken when the document
view is itself enlarged or shrunken. stretch[0] specifies this option for the width of the custom view.
stretch[ 1], which specifies this option for the height of the custom view, is currently ignored.

» The returned custom view is simply a newly created AWT component Swhich has been properly configured to
render graphically its model: part or al of El enent el enent .

2.4.1. Passive custom views

Before really solving problem #4, we will explain here how to write the simplest custom views.

Alternate style sheet emai | _passi ve_sni | ey. css contains:

3Note that a Swi ng JComponent is also an AWT Component.



../api/com/xmlmind/xml/doc/DocumentEvent.html
../api/com/xmlmind/xml/doc/TreeEvent.html
../api/com/xmlmind/xml/doc/InclusionUpdatedEvent.html
../api/com/xmlmind/xml/doc/AttributeEvent.html
../api/com/xmlmind/xmledit/view/DocumentView.html#rebuildView(com.xmlmind.xmledit.doc.Node)
../api/com/xmlmind/xmledit/view/DocumentView.html#rebuildView(com.xmlmind.xmledit.doc.Node)
../api/com/xmlmind/xmledit/styledview/ComponentFactory.html
../api/com/xmlmind/xml/doc/Element.html
../api/com/xmlmind/xmledit/styledgadget/Style.html
../api/com/xmlmind/xmledit/stylesheet/StyleValue.html

Writing style sheet extensions

@nport url (enmil.css);

smley {
content: conponent ("PassiveSm | ey");
}

Class Passi vesni | ey isavery smplified version of Smi | ey:

PassiveSmiley Smiley

Representssni | ey elementsaJLabel s. Represents sni | ey elements as JConboBoxé€s.

Thevalueof theenot i on attribute must be changed using| The JConboBox can be used to change the value of the
the Attribute tool. enot i on attribute, directly from the document view.

public class PassiveSniley inmplements Conponent Factory {
private static final Name EMOTI ON = Nane. get ("enoti on");

publ i ¢ Conponent creat eConponent ( El enent el enent,
Style style, StyleValue[] paraneters,
Styl edVi ewFact ory vi ewFact ory,
bool ean[] stretch) {H
Smi | eyLabel snileylLabel = new Snil eylLabel (el enent);
sm | eyLabel . set Font (style.font);

return snil eylLabel ;

}

private static class Sm|eylLabel extends JLabel inplenments TextLinesB {
private El enent el ement;

public SmleyLabel (El enrent el ement) {
String enotion = el enent.get Nnt okenAttri but e( EMOTI ON, "happy");

Smleylnfo smley = null;

Sm |l eyl nfo[] smleys = Sml eyl nfo.get KnownSm | eys(); H
for (int i =0; i <smleys.length; ++i) {
if (smleys[i].getEnmotion().equals(enotion)) {
smley = smleys[i];

br eak;
}
}
if (smley == null)
/1 Invalid enmotion. Show it anyway.
smley = new Snmil eylnfo(enmotion, null, "?2?2?");
if (smley.getlcon() !'= null)

setlcon(smley.getlcon());
set Text (smiley.toString());
}

public int getFirstBaselLine() {&
return ConponentUtil . getFirstBaseLine(this);
}

public int getlLastBaseLine() {
return getFirstBaselLine();
}

}

Theimplementation of the Conponent Fact or y interface consistsjust in creating aproperly configured JLabel .
Implementing interface TextLines is a refinement which allows to specify the baseline of a custom view.
The implementation uses utility ComponentUtil.getFirstBaseLine.

Static method Sni | eyl nf o.get KnownSni | eys returns an array of information about the known smileys (see
samples/email/Smileylnfo.java).
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public class Smleylnfo {
private String enotion;
private | magelcon icon;
private String asciiArt;

public Smleylnfo(String enotion, |magelcon icon, String asciiArt) {
this.emotion = enotion;

this.icon = icon;
this.asciiArt = asciiArt;

public static Smleylnfo[] getKnownSmleys() {

}

Known smileys are listed in the samples/email/smileys/smileys.properties property file. This property file
and all the smiley icons are resources containedinenai | . j ar .

Passi veSnmi | ey would not work very well without explicitly declaring adependency betweenthesni | ey element
and itsenmt i on attribute in the constructor of St yl eSheet Ext ensi on:

vi ewFact ory. addDependency( EMAI L_NAVESPACE, "smiley",

Namespace. NONE, "enotion");

2.4.2. Active custom views: specialized editors embedded in the DocumentView

Like class Passi veSni | ey, class Smi | ey aso implements interface ComponentFactory.

public class Smley inplenents Conponent Factory {

private static final Name EMOTI ON = Nane. get ("enotion");

publ i ¢ Conponent creat eConponent (El ement el ement,
Style style, StyleValue[] paraneters,
Styl edVi ewFact ory vi ewFact ory,
bool ean[] stretch) {
Smi | eyConboBox smi | eyConmbo = new Sni | eyConboBox( el enent) ;
sm | eyConbo. set Font (styl e.font);

vi ewFact ory. get Cust onVi ewanager () . add(smi | eyConbo, el enent, EMOTI ON);

Conponent Ui | . addFocusGai nedLi st ener (sm | eyConbo, el enent,
Vi ewFact ory) ;

return sml eyConbo;

Sni | ey creates and returns a properly configured JCormboBox.
Unlike the JLabel created by Passi veSni | ey, the JConmboBox created by smi | ey implements interface At-
tributeValueEditor.

void attributeVal ueChanged(Docunent Event[] events);

The above add statement registersthe JConboBox asan At t ri but eVal ueEdi t or with the CustomViewManager
of the StyledViewFactory.

It means; invoke the at t ri but eVal ueChanged method of smi | eyConbo each time the enot i on attribute of
specified element is modified.
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ComponentUtil.addFocusGainedListener is a refinement which automatically selects the element (and
therefore draws a red box around the JConboBox) for which the JConboBox is a custom view, when this
JConboBox receives keyboard focus.

2.4.2.1. What is the CustomViewManager?

A CustomViewManager is a helper object owned by the StyledViewFactory. This object is aregistry for custom
views created by applying certain CSSrulesto elements. Thisregistry iscleared each timethe StyleSheet is changed
using setStyleSheet.

A rule like the following creates a custom view.

smley {
content: conponent ("Smley");
font: nornmal normal small sans-serif;
/* Needed to display the red border of the selection */
di splay: inline-bl ock;
paddi ng: 1px;
}

Immediately after the creation of an active custom view, the factory that created it registersit with the cust onvi ew
Manager .

The cust omvi emvanager , which isa DocumentEventL istener, mainly forwards DocumentEventsto its registered
custom views.

When and which Docunent Event S are sent to a custom view depend on the interface implemented by the custom
view. We have aready studied BasicElementObserver and AttributeValueEditor, but there are many other kinds
of custom views: SimpleCounter, Basi cElementEditor, SimpleElementEditor, ElementEditor, ElementVal ueEditor.

Andternativeto cust onvi ewManager would beto have custom viewsdirectly implement interface DocumentEvent-
Listener. In such case, al custom views (possibly thousands) would receive all document events. Not only this
would make custom views tedious to write (because they would have to filter themselves uninteresting events)
but this would also be extremely inefficient.

Cust onVi ewMvanager also hotifiesits registered custom views:
» when acustom view is actualy registered, by invoking method cust omvi ewAdded;

» when acustom view isno longer in use (because its model has been removed from the document), by invoking
method cust onVi ewRenoved;

» when acustom view needs to update its model, by invoking method cormmi t Changes.

Imagine a JText Fi el d used to implement an attribute editor. User has typed a value in the JText Fi el d and
then has typed Ctrl+S to save its document. Before the document is saved, conmi t Changes instructs the
JText Fi el d that the new value needs to be assigned to the attribute.

2.4.2.2. Implementation of SmileyComboBox

private static class SnileyConboBox extends JConmboBox
i mpl ement s Cust onVi ewVanager . Attri but eVal ueEdi t or,
Text Li nes {
private El enent el ement;
private bool ean perform ngAction = fal se;
private bool ean sel ectingltem = fal se;

publ i c Smi | eyConmboBox( El enent el ement) {
super (Smi | eyl nf 0. get KnownSmi | eys());

set Edi t abl e(f al se);
set Render er (new Sni | eyRenderer ());

this.element = el enent;
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updat eSel ectedl ten() ;

addAct i onLi st ener (new Acti onLi stener () {
public void actionPerforned(Acti onEvent event) {
if (selectingltem@d
return;

Smleylnfo smley = (Smileylnfo) getSelectedltem);
if (smley !'=null) {
perform ngAction = true;
put Attri but e( Sm | eyConboBox. t hi s. el enent ,
EMOTI ON, smiley.getEnmotion()); B
per form ngAction = fal se;H

}
1)
}

public void custonVi ewAdded() {}
public voi d custonVi ewRenoved() {}
public void conm t Changes() {}

public void attributeVal ueChanged(Docunent Event[] events) {
if (perform ngAction)@
return;

updat eSel ectedl tem() ;
}

private void updateSel ectedlten() {
String enotion = el enent. get Nnt okenAttri bute( EMOTI ON, "happy");

Smileylnfo smley = null;

Smileylnfo[] smileys = Smileylnfo.get KnownSm | eys();
for (int i =0; i < smleys.length; ++i) {
if (smleys[i].getEnmotion().equals(enotion)) {
smley = smleys[i];

br eak;
}
}
if (smley == null)
/1 Invalid enotion. Show it anyway.
smley = new Snil eylnfo(emotion, null, "?2?2?");

sel ectingltem = true;

/| setSelectedltemtriggers actionPerforned.
set Sel ectedl ten{snil ey);

sel ectingltem = fal se; @

}

public int getFirstBaseLine() {
return Conponent Uil . getFirstBaseLine(this);
}

public int getlLastBaseLine() {
return getFirstBaselLi ne();
}
}

Interactively selecting an item using the JConboBox assigns the value of this item to the enot i on attribute
of the element which is the model of the custom view.

The per f or mi ngAct i on flag is used to prevent the invocation of at t ri but eVal ueChanged, automatically
triggered by put At t ri but e (See below), from updating the JConboBox.

private static final String putAttribute(El ement el enent,
Narme nane, String val ue) {
if (element.isEditable())
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R B
o)

return el ement. put Attri but e(nane, val ue);
el se
return null;

}

When the enot i on attribute is modified (for example, using the Attribute tool or using another document
view), the JConboBox has to update its selected item to reflect this change.

The sel ecti ngl t emflag is used to prevent the Act i onLi st ener from updating the value of the enot i on
atribute. (Even if thisisnon-intuitive, theset Sel ect edl t emmethod of aJConmboBox notifiesall itsAct i on-
Li st ener S, like when the user uses the JConboBox interactively.)

3. Compiling and testing the sample style sheet exten-
sions

1

Compile StyleSheetExtension.java, Smileylnfo.java, PassiveSmiley.java and Smiley.java by running ant in
thesanpl es/ emai | / directory.

This command will also archive the compiled code in sanpl es/ enai | / emai | _config/email.jar.
Directory sanpl es/ emai | / emai | _confi g/ contains an XXE configuration for the email document class.
This directory contains:

email.xxe
The XXE configuration.

email.xsd, xml.xsd
The XML schemas used to model an email message.

email.css, attachment.gif
The CSS style sheet (and its resources) used to style an email message.

email_passive_smiley.css
An alternate CSS style sheet.

template.email
A template for creating new email messages.

email jar
Custom code. In order to tell XXE to load this jar file, smply copy it to one of the directories scanned
by XXE at startup time (e.g. XXE_user _pr ef er ences_di r/ addon/ )

Copy thewholedirectory to XXE_user _pr ef er ences_di r/ addon/ to make X XE |load the configuration next
timeit is started. XXE user preferences directory is:

e $HOWVE/ . xxe4/ on Linux.

* $HOVE/ Li brary/ Appl i cati on Support/XM.ni nd/ XMLEdi t or 4/ onthe Mac.

* YAPPDATA% XM.ni nd\ XMLEdi t or 4\ on Windows 2000, XP, Vista.
Example: C:\ Docurment s and Settings\j ohn\ Application Data\ XM.ni nd\ XMLEdi t or 4\ onWindows
2000 and XP. C:\ User s\ j ohn\ AppDat a\ Roari ng\ XM_ni nd\ XMLEdi t or 4\ on Windows Vista.

Restart XXE.

Use File — New and select Email Message/From me to you to create a new email message.

Or open the sample email message contained in samples/email/tests/in/sample.email.
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Chapter 9. Writing a validateHook

A validateHook is some code written in Java™ notified by XXE before and after a document is checked for
validity. A document is checked for validity on demand (menuitem Tools — Check Validity) but also automatically,
after just being opened and before being saved to disk.

This mechanism has been created to perform semantic validation beyond what can bedoneusingaDTD or schema.
A validateHook which:

» checksthat the sr ¢ attribute of thei ng element is not an absolute file path;

» checksthat the value of the nane attribute of aa element isnot already in use;

» checksthat for each hr ef attribute of aa element starting with # (local reference), there is an element with such
name Of i d;

has been written to be used as an examplein this tutorial.

Compile this validateHook by executing ant (see build.xml) in sanpl es/ checkl i nks/ . The build creates check-
I'i nks. j ar . Then test the validateHook by:

1. Copying checkl i nks.incl and checklinks.jar toXXE_i nstal | _directory/addon/config/xhtm /.

2. Including checklinks.incl in the XXE configuration file for XHTML which is XXE_i nst al | _di r ect ory/ ad-
don/ confi g/ xhtm /xhtm _strict.xxe.

3. Restarting XXE.

4. Loading tests/in/sample2.html into XXE and examining all the problems found by the validateHook for this
file (click on the Validity tool tab to display the semantic warnings).

How to deploy avalidateHook is detailed in Section 29, “validateHook” in XMLmind XML Editor - Configuration
and Deployment.

1. Implementing the ValidateHook interface

The ValidateHook interface is very easy to understand:

Method Description
checkingDocument Invoked before a document conforming to a schemais validated.
documentChecked Invoked after a document conforming to a schema has been validated.

The validateHook used as an example in this tutorial just needs to implement the docunent Checked method,
therefore it extends adapter class ValidateHookBase rather than implement the above interface.

public cl ass CheckLi nks extends Val i dat eHookBase {
private static final Nane SRC = Nane.get("src");
private static final Name NAME = Nane. get (" nane");
private static final Nane | D = Nane.get ("id");
private static final Name HREF = Nanme.get("href");

publ i ¢ Di agnostic[] docunent Checked(Docunment doc, bool ean cancel ed,
Di agnostic[] diagnostics) {
if (canceled)Hd
return diagnostics;

final ArrayList<Di agnosticlnpl> warni ngs =
new Arrayli st <Di agnosti cl npl >();
final ArraylList<El ement> |inks = new ArrayLi st <El ement >();
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final HashMap<String, List<Elenent>> anchors =
new HashMap<String, List<Elenent>>();

Traversal . traverse(doc. get Root El enent (), new Traversal . Handl er Base() {B
public Cbject enterEl enent (El ement el enent) {
String | ocal Name = el enent . get Local Nane() ;

String anchor Name = nul | ;

if ("inmg".equal s(local Nane)) {H
String src = elenment.getAttribute(SRO;

if (src !=null) {
if (src.startsWth("file:/") ||
src.startsWth("/") ||
src.startsWth("\\\\") []
(src.length() >= 3 &&
Character.isLetter(src.charAt(0)) &&
src.regi onMat ches(1, ":\\", 0, 2))) {
war ni ngs. add( new Di agnosti cl npl (
el ement ,
"src attribute | ooks |ike an absolute file path",
Di agnosti c. Severity. SEMANTI C_ WARNI NG) ) ;
}

} else if ("a".equal s(local Nane)) {
String href = el enent.getAttribute(HREF);

if (href !'=null) {
if (href.startsWth("#"))@&
l'i nks. add(el enent) ;
} else {
anchor Nane = el enent . get Attri but e( NAVE) ;
if (anchorNanme != null) {
Li st <El enent > el enents = anchors. get (anchor Nane) ;
if (elements == null) {
el ements = new Arrayli st <El enent >();
anchors. put (anchor Nane, el enents);

}

el ement s. add( el enment) ;

}

String id = el enment.getAttribute(ID);d
if (id!=null & !'id.equal s(anchorNane)) {
Li st <El enment > el enents = anchors. get (i d);
if (elenments == null) {
el ements = new Arrayli st <El ement >();
anchors. put (i d, el enents);

}

el ement s. add( el ement ) ;

}

return null;

}
1)

int count = links.size();
for (int i =0; i < count; ++i) {Hd
El ement el enent = |inks.get(i);

String id = el ement. get Attri bute(HREF). substring(1);

if (!anchors. containsKey(id))
war ni ngs. add( new Di agnosti cl npl (
el enent,
"reference to non-existent name or id"'" +id + """
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Di agnosti c. Severity. SEMANTI C_ WARNI NG) ) ;
}

I terator<Map. Entry<String, List<Element>>> iter =
anchors.entrySet().iterator();

while (iter.hasNext()) {
Map. Entry<String, List<Elenent>> entry = iter.next();

String id = entry. get Key();
Li st <El enent> el enments = entry. get Val ue();

count = el enments. size();
for (int i =1; i < count; ++i) {
war ni ngs. add( new Di agnosti cl npl (
el ements. get (i),
"name or id'" +id + "' already defined",
Di agnosti c. Severity. SEMANTI C_WARNI NG) ) ;

}

i nt warni ngCount = war ni ngs. si ze(); E
i f (warni ngCount > 0) {
i nt di agnosticCount = diagnostics.|ength;
Di agnostic[] diagnostics2 =
new Di agnosti c[ di agnosti cCount + warni ngCount];

System arraycopy(di agnostics, 0, diagnostics2, 0, diagnosticCount);
for (int i =0; i < warningCount; ++i)
di agnosti cs2[ di agnosti cCount +i] = warni ngs. get (i);

di agnosti cs = di agnosti cs2;

}

return diagnosti cs;

If thechecki ngDocunent method has beeninvoked, thedocurent Checked method isguaranteed to beinvoked
too, even if the passed cancel ed argument istr ue .
Document istraversed using the Traversal utility. The anonymous Traversal .Handler

e will check <i mg src="...">and will possibly add semantic warningsto Ar r ayLi st war ni ngs,
e will add elements<a href="#...">t0ArrayLi st |i nks,

e will add elements<a name="..."> or elements having ani d attribute to HashMap anchors.

I mg elements are checked here.

If the value of the sr ¢ attribute looks like an absolute file path, a Diagnosticlmpl structure describing the
semantic warning is added to Ar r ayLi st war ni ngs.

Elements <a href="#..."> are added to the ArrayLi st Ii nks here. Verification is done in a subsequent
pass.

Elements<a nanme="..."> are added to HashMap anchor s here. Verification is done in a subsequent pass.

Elements having an i d attribute are added to HashMap anchor s here. Verification is done in a subsequent
pass.

Note that aa element often has both aname and anii d attribute set to the same value and that this should not
be considered as an error.

Elements contained in Arr ayLi st | i nks referencing an unknown nane or i d are detected here.

Elements contained in HashMap anchor s having anane or i d aready in use are detected here.

If sermantic warnings have been found for the document, they are added to the list of Diagnostic passed as
an argument and the augmented list is returned as the result of the docunent Checked method.
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Chapter 10. Writing a plug-in

1. Steps needed to write, package and deploy a plug-in

There are three types of plug-ins:

XSL-FO processor plug-in
Converts X SL-FO to another format. Used in process commands (see Chapter 5, Process commandsin XMLmind
XML Editor - Commands).

Image toolkit plug-in
Allows XMLmind XML Editor to support images formats other than built-in GIF, JPEG and PNG.

Virtual drive plug-in
Allows XMLmind XML Editor to edit documents stored in places other than the local file system. Thisis
done by emulating a hierarchical file system.

In all cases, the steps needed to write, package and deploy a plug-in are exactly the same:

1. Implement the interface of the plug-in:

Plug-in type Interface

XSL-FO processor plug-in|com.xmlmind.foprocessor.FOProcessor (or extend the com.xmlmind.foprocessor.FO-
ProcessorBase abstract base class).

Image toolkit plug-in com.xmlmind.xmledit.imagetoolkit.ImageToolkit

Virtua drive plug-in com.xmimind.xmleditapp.vdrive.DriveFactory

2. The compiled code of the plug-in (. cl ass files) and all the associated resources must be archived in aJAR file
having a special basename:

Plug-in type JAR basename Example

XSL-FO processor plug-in

prefix_foprocessor.jar

xfc_foprocessor.jar

Image toolkit plug-in

prefix_i magetool kit.jar

bati k_i magetool kit.jar

Virtua drive plug-in

prefix_vdrive.jar

dav_vdrive.jar

3. TheJARfilemust defineaservice, that is, it must contain afile called META- | NF/ servi ces/ i nt er f ace_nane.

Thisfileisatext file encoded in UTF-8 containing the fully qualified name of the class which implements the
interface. Examples:

Plug-in Service definition file
type

X SL-FO|META- I NF/ servi ces/ com xnl mi nd. f opr ocessor. FOPr ocessor contains.

processor

plug-in

| m a g e|META-| NF/ servi ces/ com xm ni nd. xm edi t. i maget ool ki t. | mageTool ki t contains:

toolkit

com xm mi nd. xm edi t ext . xf c_f oprocessor. XFC

com xm m nd. xm edi t ext . bati k_i maget ool ki t. Bat i kl mageTool ki t

plug-in

Virtual|META- I NF/ servi ces/ com xn ni nd. xm edi t app. vdri ve. Dri veFact ory contains.
drive plug- _ _ ) .

in com xm mi nd. xm edi t ext. dav_vdri ve. DAVDri veFact ory
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4. Most plug-ins are not self-contained and require support code to run. For example, xf c_f oprocessor. j ar
needs xfc.jar to run, xfc.jar containing the code which actually converts XSL-FOs to RTF, Wordpro-
cessingML, OpenDocument, OOXML.

The JAR files of the support code must be listed in the manifest file of the XSL-FO processor plug-in JAR file
using standard attribute Cl ass- Pat h.

Example: in xf c_f oprocessor . j ar, the manifest file contains one line:

Cl ass-Pat h: xfc.jar

5. The JAR file containing the code of the plug-in and the JAR files of the support code must be copied to aplace
where XXE will find them (see Section 1, “Dynamic discovery of add-ons’ in XMLmind XML Editor - Config-
uration and Deployment). For example, copy them to XXE_user _pr ef er ences_di r/ addon/ . XXE user prefer-
ences directory is:

* $HOVE/ . xxe4/ on Linux.
e $HOVE/ Li brary/ Application Support/XM.ni nd/ XMLEdi t or 4/ on the Mac.
* %APPDATA% XM.ni nd\ XMLEdi t or 4\ on Windows 2000, XP, Vista

Example: C:\ Docunents and Settings\john\ Application Data\ XM.mi nd\ XM_Edi t or 4\ on Windows
2000 and XP. C:\ User s\ j ohn\ AppDat a\ Roami ng\ XM_mi nd\ XMLEdi t or 4\ on Windows Vista.

2. Packaging an add-on for XMLmind XML Editor integ-
rated add-on manager

A plug-inisan add-on, but all add-onsare not plug-ins (e.g. configuration, trandation, dictionary). Therefore what
is described here not only works for plug-ins but also for any kind of add-on.

Packaging an add-on for XMLmind XML Editor integrated add-on manager (menu item Options — Install Add-
ons) is not strictly needed. During the development process, it is much quicker to test our extensions by simply
copying the relevant files to one of the two addon/ directories scanned by XXE at startup time (more info in Sec-
tion 1, “Dynamic discovery of add-ons’ in XMLmind XML Editor - Configuration and Deployment).

Now you cannot expect the end-user to do the same thing, that's why it is strongly recommended to package add-
ons for use by XMLmind XML Editor integrated add-on manager. Fortunately doing so is very easy:

1. Copy 4l the files needed by the add-on to a common directory. Example:

$ nkdir pnm.i maget ool kit-1_0_0
$ cp pnm.inagetool kit.jar pnm.inmagetool kit-1_0_0

2. Add an add-on descriptor to this directory.

An add-on descriptor isavery simple XML filehaving a. xxe_addon extension and conforming to the RELAX
NG schema contained in the add-on called " A configuration for specifying XMLmind XML Editor add-ons".

Example of minimal add-on descriptor: pnm i maget ool ki t . xxe_addon:

<a: addon | ocati on="pnm._i naget ool ki t. zi p"
xm ns:a="http://ww. xm m nd. com xm edi t or/ schema/ addon" >
<a: cat egor y><a: i mageTool ki t Pl ugi n /></ a: cat egory>
<a: name>PBM PGM and PPM i mage tool kit plug-in</a: nane>
<a: version>1. 0. 0</ a: ver si on>
</ a: addon>

3. Zip this common directory (using 7-Zip or Info-Zip for exampl€e). Example:
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$ zip -r pnm.inmagetool kit.zip pnm.inagetool kit-1_0_0
The common directory must beincluded in the . zi p file. Example:

$ unzip -v pnm.imagetool kit.zip

pnm_i maget ool kit-1_0_0/

pnm_i maget ool kit-1_0_0/ pnm_i maget ool ki t.jar

pnm_i maget ool ki t-1_0_0/ pnm_ i maget ool ki t. xxe_addon

4. Put the. zi p file, dong with a copy of your add-on descriptor (pointing to the. zi p file as shown in the above
example), on a public web site of yours.

Example: http://ww. acme. conf pub/ pnm i maget ool ki t. zi p and http://ww. acre. conf pub/ pnm_i m
aget ool ki t. xxe_addon.

5. Tell your usersto drag and drop URL htt p: / / wmw. acme. com pub/ pnm i maget ool ki t . xxe_addon onto the
list displayed by XXE Preferences dialog box (Options — Preferences, Install add-ons section). This step is
done once for al, as user preferences are persistent in XXE.

2.1. Creating useful add-on descriptors

Above example, pnm i maget ool ki t . xxe_addon, isnot very informative. It lacksat least ana: abst ract element
which describes the purpose of the add-on.

Unlessyou intend to always write minimal add-on descriptors, you'll want to install the XXE configuration which
provides support for this document type. This configuration is available as an add-on called "XMLmind XML Ed-
itor Configuration Pack". Download and install it using menu item Options — Install Add-ons.

B % aaddonwaabstract=tt=#text

pnm_imagetoolkitxxe_addon X

Category |Image toolkit plugin - |

Name [PEM, FGM and PPM image toolkit plug-in |

Version (1.0.0 (examples: 1, 1.0, 1.1.4, 1.4.1_09)
Date [2008-07-17 || evwwy-mm-dd)

Abstract [An image toolkit plug-in which allows to convert images in
the PEM, PGH and PPM formats to the PNGlformat.

a: addon attributes:

| ocation
URL of the. zi p file containing the add-on.

Not required when the . xxe_addon fileisitself contained in the. zi p file.

Required when the . xxe_addon fileis downloaded by the integrated add-on manager in order to show to the
user al available add-ons. In such case, | ocat i on must point to the. zi p file.

a: addon €elements:

a: cat egory
Required. The category of the add-on. Contains one of thefollowing elements; a: transl ati on, a: di cti onary,
a: configuration,a: foProcessorPl ugin,a: i mageTool ki t Pl ugi n,a: virtual Dri vePl ugi nOra: ot her -
Cat egory.

a: ot her Cat egor y has arequired nanme attribute (a few words at most).
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a. nane
Required. The name of the add-on (afew words at most).

a: version

Required. Version number of the add-on. Examples: 1, 1.0, 1.2.1, 2.1.0_05, 1.0.0-alphal, 2.0.1-beta02.

arequires
Specifies the name of an add-on required by this add-on. It is possible to have several a: r equi r es elements.

"Apache FOP 1.x XSL-FO processor plug-in" example:

<a:requires>Jim inmage tool kit plug-in</a:requires>
<a:requires>Apache Batik i mage tool kit plug-in</a:requires>

Note that there is no need to specify indirect dependencies. When A requires B and B requires C, just specify
B, and not B and C.

aexcludes
Specifies the name of an add-on which cannot be installed together with this add-on. It is possible to have
several a: excl udes elements.

"Render X XEP XSL- FO processor plug-in" example:

<a: excl udes>Apache FOP 1.x XSL-FO processor plug-in</a:excl udes>

Note that there is no need to specify indirect dependencies. When A excludes B and B excludes C, just specify
B, and not B and C.

a: aut hor
The author of the add-on. Same content as XHTML p (a subset of XHTML in fact).

a: date
The release date of the add-on in YYYY-rmdd 1SO format™. Example: 2006-01-30.

a: abstract
The purpose of the add-on. Same content as XHTML p.

a: docunent ati on
Use this element if the a: abst ract is not sufficient to describe the purpose of the add-on. Same content as
XHTML di v.

a: xxeVer si on
Specifies the version of XXE required to run this add-on. Same format as a: ver si on, except that it may be
followed by "+" to specify a version number and above.

Example: 3.2.1 means: strictly requires XXE 3.2.1. Will not work with 3.2.0, 3.2.2 or 3.3.0.
Example: 3.2+ means: requires XXE 3.2.0 and above. Works with 3.2.0, but also with 3.2.1, 3.2.2, 3.3, etc.

Without this element, the add-on is assumed to work with any version of XXE.

I mportant

In order to prevent link errors, any add-on which contains Java™ code (e.g. a jar) must have an
a: xxeVer si on equals to the version of XXE against which the code has been compiled. Of course,
thisa: xxeVer si on must not have the "+" modifier.

Typicaly such add-ons are:

* XSL-FO processor plug-ins.

INote that the CSS style sheet for XXE add-ons allows to specify the date using a more convenient format.
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 Imagetoolkit plug-ins.
e Virtua drive plug-ins.

» Configurations, customizing XXE for a given document type, which include custom commands
written in Java™.

a: platforms
Specifiesthe platforms required to run the add-on. Contains one of thefollowing elements: a: wi ndows, a: uni x
(means: a: mac Or a: generi cUni x), a: mac, a: generi cUni x, a: ot her Pl at f orm

a: ot her Pl at f or mhas areguired nane attribute. The value of this attribute can be aplain string, for example
<a: ot her Pl at f or m name="1i nux" />

or aregular expression (when attribute r egexp is specified with valuet r ue), for example:

<a: ot her Pl at f orm name="1[ *x] +x" regexp="true" />

In both cases, the value of attribute nane is matched (case-insensitive) against the value of Java™ system
property "os. name" .

Without this element, the add-on is assumed to run on al platforms supported by X XE.

All platform elementsmay containaa: post I nst al | Shel I child element. Thiselement may be used to specify
a script which isto be executed after the add-on has been installed.

<a: pl at f or ns>
<a: uni x>
<a: post I nstal | Shel | >chnmod a+x xep_finish_install </a: postlnstall Shell >
</ a: uni x>

<a: wi ndows />
</ a:pl at for ns>

Note that the current working directory of this script is the directory where the add-on has been installed.
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Chapter 11. Extending the GUI of
XMLmind XML Editor

In this chapter, we'll learn how to write high-level building blocks, called parts. Parts are used to create custom
GUIsfor XMLmind XML Editor.

The custom parts we are going to write in this lesson are those needed to create the custom GUI described in the
tutorial part of Chapter 2, Tutorial in XMLmind XML Editor - Customizing the User Interface. Therefore you need
to read this tutorial before studying this lesson.

1. A framework for creating XML editors

App is the abstraction for a multi-document, multi-view per document, XML editor. It is an abstraction because
it does not force you to create amulti-document, multi-view XML editor and becauseit makes very few assumptions
about the type of GUI (single frame, several frames, MDI, stand alone, embedded in alarger application, etc) the
XML editor has.

A document opened in an App is represented by an OpenedDocument object. An OpenedDocument is a wrapper
around the actual XML document: the Document object. (OpenedDocument.getDocument returns this Document
object.)

An OpenedDocument is displayed and can be edited using an Editor. In the case of a multi-view XML editor, an
OpenedDocument may have several views, that is, severa Editors.

An Editor is basically a JScrollPane containing a StyledDocumentPane which in turn contains a StyledDocu-
mentView; the important object here being the StyledDocumentView.

App assumes that a single Editor is active at atime. The active Editor is the Editor having the keyboard focus.
Thewhole GUI of the XML editor is expected to act on this active Editor and to reflect its state. The active Editor
is obtained using App.getActiveEditor and the OpenedDocument displayed by an Editor is obtained using Edit-
or.getOpenedDocument. Therefore, the OpenedDocument displayed by the active Editor is called the active
OpenedDaocument. (Convenience method App.getA ctiveOpenedDocument allows to directly get it.)

2. High-level building blocks

AnApp is always an assembly of AppParts. How this assembly is specified and how the GUI is built are specific
to the class derived from App. In the case of XMLmind XML Editor, thisassembly is specified in. xxe_gui XML
filesand the GUI isautomatically built using an engine (GUI Spec) which interprets this specification. See for ex-
ampl e three possible GUI specifications: common.xxe_gui, Professional.xxe_gui and Restricted.xxe_gui.

AppPart is an interface:

Method Description

activeEditorChanged Invoked after the active editor has changed or when there is no active editor at al
(generally because all documents have been closed).

isEditingContextSensitive |This method must return true if the part isintrinsically context sensitive and it must
return falseif this part isintrinsically not context sensitive.

editingContextChanged Invoked when the editing context (text node containing caret, node selection, etc)
changes in active editor. This method is never invoked if isEditingContextSensitive
returned false when the App has registered the part.

validityStateChanged Invoked after active document has been checked for validity.
saveStateChanged Invoked after active document has been saved or, on the contrary, when its has been
modified and thus needs to be saved.
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Method Description
namespacePrefixesChanged | Invoked after the namespace/prefix map has been modified for the active document.

undoStateChanged Invoked after it becomes possible to undo or redo acommand in active document or,
on the contrary, when it becomes impossible to undo or redo a command.

applyPreferences If this part supports user preferences, this part should update its state after reading
its settings from the object returned by App.getPreferences.

flushPreferences If this part supports user preferences, this part should store its current settingsin the
object returned by App.getPreferences.

Visual objects may implement this interface (EditAttributePane, OpenAction, etc) as well as non-visual objects
(AutoSavePart, SpellOptionsPart, etc).

There are building blocks other than AppParts: AppPreferencesSheets. These objects are somewhat simpler than
AppParts and much less related to the App than AppParts. For now, suffice to say that next section will describe
how to write a simple AppPreferencesShest.

This chapter will not attempt to describe two important waysto extend XMLmind XML Editor: OpenDocumentHook
and EditorListener. These observers deserve a chapter of their own.

Several interfaces extends the AppPart interface:

AppTool
Interface implemented by ajava.awt.Component designed to beincluded in an horizontal tool bar or in astatus
bar.

AppPane
Interface implemented by a java.awt.Component designed to be included in the ““tool area’ found at the | eft
and/or at the right of the document views.

Several abstract classes implements the AppPart interface (they are not al listed here):

AppAction
A javax.swing.AbstractAction which implements the AppPart interface.

LengthyAction
An AppAction which is expected to take along time to run.

CancelableAction
An AppAction which is expected to take along time to run and which can be canceled during its execution.

EditAction
An AppAction which is awrapper for a Command.

AppMenultems
A dynamic set of menu items. For example, thisis used to implement configuration specific menu items.

AppToolBarltems
A dynamic set of tool bar buttons. For example, thisis used to implement configuration specific tool bar buttons.

3.The custom parts needed to create the GUI of the tu-
torial part of XMLmind XML Editor - Customizing the
User Interface

Executing ant (see build.xml) in sanpl es/ cust om parts/

1. will compile the following custom parts:
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* About Action.java,
* Count WrdsTool . j ava,
¢ Count WrdsOptions. j ava,

2. will create cust om parts.jar containing the code of the 3 custom parts and their resources (contained in
i cons/).

Deploying the custom GUI making use of the above custom partsis described in Chapter 2, Tutorial in XMLmind
XML Editor - Customizing the User Interface.

3.1. A custom About dialog box

Theideaisto replace the standard "About..." action found in the Help menu (this action is called "about Act i on"
— see common.xxe_gui) by an action of our own. Our custom action will display our custom dialog box.

AboutAction.java:

public class AboutAction extends AppAction {
private | magel con icon;

public void dolt() {H
if (icon == null) {
i con = new | magel con( About Acti on. cl ass. get Resour ce(
"i cons/ about Acti on. png"));

}

JOpt i onPane. showMessageDi al og(app. get Di al ogParent (),
"A Custom zed XM.mind XM- Editor.",
get Label (),
JOpt i onPane. PLAI N_MESSAGE,
i con);

}

public void updat eEnabl ed() {H
/1 Al ways enabl ed.

}
}
All AppActions must implement dolt and updateEnabl ed.
All dialog boxes opened by actions must use App.getDial ogParent astheir parent (also called “their owner").
Thisimplementation of updateEnabled istrivia. Another very simple and very common implementation of

updateEnabled is (example: PrintAction):

public voi d updat eEnabl ed() {
set Enabl ed(app. get ActiveEditor() '= null);
}

3.2. A custom tool which counts the words found in the active
document

3.2.1. How to count words in an XML document?

We'll not discusswhat isaword in thislesson. Let's suppose aword is simply a contiguous sequence of non-space
characters.

WE'll not describe how words are actually counted.
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WEell, for the curious reader, let say that the implementation is based on ElementCharSequence. What follows
works great with most content models, but is puzzled by content models such as the content models of
XHTML di v, td, etc (" flows").

El ement Char Sequence chars =
new El enent Char Sequence( doc. get Root El enent ());

This alternate approach is less smart but at least, is not ridiculous when faced to ~flows".

El ement Char Sequence chars = new El ement Char Sequence(
doc. get Root El enent (), null, null,
El ement Char Sequence. DEFAULT_EMPTY_TEXT_CONTENT,
El enent Char Sequence. Mar k. ALL,
El ement Char Sequence. DEFAULT _PARAGRAPH_MARK) ;

3.2.2. Best strategy

There are many ways to implement word counting in XMLmind XML Editor, from simplest to hardest:

a. Write a Command which, when invoked, counts the words found in the selection and then, prints this word

count using ShowStatus.showStatus. After that:
» declarethe command inthe. xxe_gui filg
« reference this command in the hi dden child of the | ayout element of the . xxe_gui filg;

* declare the action making use of this command;

» referencethisaction somewhereinthe. xxe_gui file (e.g. inanenu or t ool Bar element itself referenced in
thel ayout element of the. xxe_gui file).

. Writea AppTool, avery simple extension of interface AppPart, which will be added to the status bar. The word
count will be automatically updated each time the active document is saved. If the user wants to count words
without saving the document, she will have to click on the AppTool.

. WriteaAppTool which will be added to the status bar. The word count will be automatically updated each time
the editing context is changed in the active document (i.e. caret moved to another text node, nodes are explicitly
selected, etc). ThisAppTool would need to return t r ue in AppPart.isEditingContextSensitive and would need

to do most of itsjob in AppPart.editingContextChanged.

We will not implement [a] because we have already explained how to write a custom Command.

We will not implement [c] because this would be too hard. Any context-sensitive part needs to be fast. Thiswould

mean implementing an incremental method for counting of words.

3.2.3.The word counter tool

JTextField field

El 2,273 ‘

JToggleButton toggle

CountWordsTool .java:

public class CountWrdsTool extends JPanel inplenents AppTool {
private App app;
private String id,;
private String hel pld;
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publ i ¢ Count WordsTool () {

}

public void initApp(App app, String id) {
this.app = app;
this.id =id;

}

public App getApp() {

return app;

}

public String getld() {
return id,

}

public void setHel pld(String hel pld) {
this. hel pld = hel pld;
}

public String getHel pld() {
return hel pl d;
}

These methods belows can always be implemented mechanically as shown above:
» AppPart.initApp

» AppPart.getApp

AppPart.getld

AppTool.setHelpld

AppTool.getHelpld

private bool ean acti vated;
private int m nCharCount;

public void applyPreferences() {H
Preferences prefs = app. getPreferences();
activated = prefs. get Bool ean("count Wrds", false);
m nChar Count = prefs.getlnt("countedWrdM nChars", 1, 1000, 1);

t oggl e. set Sel ect ed(acti vat ed) ;
acti vati onChanged() ;

}

public void flushPreferences() {B
Pref erences prefs = app. get Preferences();
pr ef s. put Bool ean(" count Wrds", toggle.isSelected());
prefs. putlnt("count edWr dM nChars", m nChar Count);

The word counter supports two user preferences:

countWords
a boolean which specifies whether word counting is enabled or not.
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countedWordMinChars
an integer which specifies the minimum length for aword to be counted.

App invokesthe applyPreferences method of all its parts at acertain stage of itsown initiaization. Thisallows

the counter to read its settings from the Preferences object returned by App.getPreferences.

App invokes the flushPreferences method of all its parts at a certain stage of its own destruction. Thisallows

the counter to store its settings in the Preferences object returned by App.getPreferences.

private static final class WrdCount {
public int wordCount;
publ i ¢ bool ean needUpdat e;

public WordCount () {
wor dCount = O;
needUpdate = true;

}

private static final String WORD COUNT_PROPERTY =
" Count Wor dsTool . Wor dCount " ;

public void activeEditorChanged() {H
if (!activated)
return;

Wor dCount wec = nul | ;

OpenedDocunent openedDoc = app. get Acti veOpenedDocunent () ;
if (openedDoc != null) {
wec = (WordCount) openedDoc. get Property( WORD_COUNT_PROPERTY) ;
if (we == null) {
wec = new Wor dCount () ;
openedDoc. put Propert y( WORD_COUNT_PROPERTY, wc);

}

updat eFi el d(wc) ;
}

public void saveStat eChanged() {H
if (lactivated)
return;

OpenedDocunent openedDoc = app. get Acti veOpenedDocunent () ;
i f (openedDoc. i sSaveNeeded()) {
Wor dCount we =
(WordCount) openedDoc. get Property( WORD_COUNT_PROPERTY) ;
we. needUpdate = true;
updat eFi el d(wc) ;
} else {
updat eWbr dCount ( openedDoc) ; H
}
}

publi ¢ voi d nanespacePr ef i xesChanged() {}

public void validityStateChanged() {}

public voi d undoSt at eChanged() {}

public voi d editingContextChanged() {}

publ i ¢ bool ean i sEditingContextSensitive() { return false; }

private voi d updat eWor dCount (OpenedDocunent openedDoc) {
Wor dCount we = (WordCount) openedDoc. get Property( WORD_COUNT_PROPERTY) ;
we. wor dCount = count Wor ds( openedDoc. get Docunent () ) ;
we. needUpdat e = fal se;

updat eFi el d(wc) ;
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}

private int countWrds(Docunment doc) {

}

Each time the active Editor changes, the counter should show in its JTextField the last word count computed
for the active OpenedDocument.

In order to do that, the counter adds aclient property to each OpenedDocument using Property Set.putProperty
(an OpenedDocument is a PropertySet). The name of this client property isSWORD_COUNT_PROPERTY
and the value of this property is a WordCount object.

The active OpenedDocument is obtained using A pp.getA ctiveOpenedDocument. If the active OpenedDocument
aready has a WORD_COUNT_PROPERTY client property, the value of this property is displayed in the
JTextField. Otherwise, a blank WordCount is added to the active OpenedDocument.

Note that App.getActiveOpenedDocument will return null if all documents have been closed. In such case,
activeEditorChanged is invoked to signal that there is no active Editor.

The counter needs to recompute the word count of a document each time this document is saved. Therefore,
the counter needs to implement the saveStateChanged method.

Here saveStateChanged isinvoked to notify that the active OpenedDocument needsto be saved: OpenedDoc-
ument.isSaveNeeded returnstrue. In such case, theword count displayed in the JTextField is probably wrong.
Tell this to the user by marking the WordCount client property as ““dirty" and thus, by displaying the word
count in gray.

Here saveStateChanged is invoked to notify that the active OpenedDocument has been saved to disk:
OpenedDocument.isSaveNeeded returns false. Recompute the word count, update the WordCount client
property and refresh the JTextField accordingly.

private JToggl eButton toggl e;
private JTextField field;
private Col or needUpdat eCol or;
private Col or upToDat eCol or;

publ i c Count WordsTool () {
set Layout (new Fl omLayout (Fl owLayout . LEFT, 2, 0));

toggl e = new JToggl eBut t on(
new | magel con( Count Wr dsTool . cl ass. get Resour ce(
"i cons/ wor dCount Tool .gif")));
Di al ogUti | .setlconic(toggle);
t oggl e. set Tool Ti pText (" Turns word counting on and off");
t oggl e. set Focusabl e(f al se);
add(t oggl e);

t oggl e. addAct i onLi st ener (new Acti onLi stener() {H
public voi d actionPerforned(Acti onEvent event) {
activated = toggle.isSel ected();
acti vati onChanged() ;

1)

field = new JText Fi el d(10);

field. setEditabl e(fal se);

field.setFont(new Font ("SansSerif", Font.PLAI N, 10));

Col or bg = field.getBackground();

field.setBorder(new Thi nBorder(bg, /*raised*/ false));
field.setTool Ti pText ("Word count (click on it to update it)");
field.set Focusabl e(fal se);

add(field);

needUpdat eCol or = bg. darker();
upToDat eCol or = fi el d. get For eground() ;

field. addvbuselLi st ener (new MouseAdapter() {H
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public voi d nouseC i cked( MouseEvent event) {
if (!activated)
return;

OpenedDocunent openedDoc = app. get Acti veOQpenedDocunent () ;
i f (openedDoc != null)
updat eWbr dCount ( openedDoc) ;
}
1)
}

private void activati onChanged() {
Wor dCount we = nul | ;

OpenedDocunent [] openedDocs = app. get OpenedDocunent s() ;
for (int i = 0; i < openedDocs.|ength; ++i) {
if (lactivated) {
openedDocs[i].renmoveProperty( WORD_COUNT_PROPERTY) ;
} else {
we = new WordCount () ;
openedDocs[i ] . put Property( WORD _COUNT_PROPERTY, wc);

}
}
updat eFi el d(wc) ;
}
private void updat eFi el d(WordCount wc) {
if (lactivated || we == null) {
field. setText("");
} else {
field. setText(
Nurber For mat . get | nt eger | nst ance() . f or mat (wc. wor dCount ) ) ;
fiel d.setForeground(wc. needUpdat e?
needUpdat eCol or : upToDat eCol or);
}

The rest of the implementation has nothing specific to an AppPart/AppTool and therefore, will not be described.
Just notice how:

clicking on the JToggleButton enables or disables word counting;
clicking on the JTextField can be used at any time to recompute the word count.

3.3. A custom preferences sheet which parametrizes the word
counter

A preferences sheet does not have to implement the AppPart interface. A preferences sheet is simply a component
of aspecialized editor for Preferences objects.

In XMLmind XML Editor, user preferences such asencodi ng, | ast OpenedFi | es, etc! are stored in a Preferences
object. This object is accessed using App.getPreferences.

The specialized editor for Preferences objects is a PreferencesEditor. Action EditPreferencesAction (declared as
"editPreferencesAction” in common.xxe_gui) creates such editor.

There are two kinds of preferences sheet:
» “Plain" preferences sheets: PreferencesSheet.

Example: PrintOptions.

IMore information about supported preferences keys in the Section 8.5, “The "Preferences’ dialog box” in XMLmind XML Editor - Online
Help.
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Preferences sheets that need to access the App that contains them: AppPreferencesSheet.

Examples. OpenOptions, SaveOptions.

The custom preferences sheet we are going to describe here belong to this second kind.

CountWordsOptions.java:

public class CountWrdsOptions extends AppPreferencesSheet {

private Spi nner Nunber Mbdel count edWbr dM nChar shbdel ;
private JSpi nner count edWrdM nChars;

publ i c Count WordsQOptions() {
super (" count Words", "Count Words");H
}

prot ected PreferencesSheet Pane createPane() {H
Pr ef erencesSheet Pane form =
new Pref er encesSheet Pane( new Fl owLayout (Fl owLayout . LEFT, 5, 2));

JLabel |abel = new JLabel ("Do not count words having | ess than");
form add(| abel ) ;

count edWwr dM nChar sMbdel = new Spi nner Nunmber Model (1, 1, 1000, 1);
count edWor dM nChars = new JSpi nner ( count edWbr dM nChar shMbdel ) ;
f or m add( count edWor dM nChars) ;

| abel = new JLabel ("characters");
form add(! abel ) ;

return form

}

public void focusPane() {H
count edWor dM nChar s. r equest Focus() ;
}

public void fillPane(Preferences prefs) {B
int count = prefs.getlnt("countedWrdM nChars", 1, 1000, 1);
count edWor dM nChar shvbdel . set Val ue(new | nt eger (count));

}

public bool ean val i dat ePane(Pref erences prefs) {H
int count = count edWor dM nChar shMbdel . get Nunber () . i nt Val ue();
prefs. putlnt ("count edWordM nChars", count);

return true,;

}

public voi d appl yPreferences(Preferences prefs) {@H
AppPart part = app.getPart("countWrdsTool ") ;
if (part !'= null)
part . appl yPreferences();

A preferences sheet hasasheet ID: "count Wor ds" and alabel: "Count Wor ds". Thelabel isdisplayed by the
GUI of the preferences editor. The sheet ID is needed, for example, to specify that sheet A isa “child" of
sheet B. Example: in XMLmind XML Editor, sheet "f eat ur esOpt i ons" isthe child of sheet "gener al Op-

tions" (See common.xxe_gui).

PreferencesSheet.createPane creates the GUI of the preferences shest. It must create and return a Preferen-
cesSheetPane, which is simply a JPanel with a ™“special connection™ to its JScrollPane parent.
PreferencesSheet.focusPane is invoked when the sheet is selected. It should give the keyboard focus to the

first component of the form it has created in PreferencesSheet.createPane.

PreferencesSheet.fill Pane fills the form using values read from the Preferences object which is the argument

of this method.
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PreferencesSheet.validatePane stores in the Preferences argument all the values specified by the user in the
form.

PreferencesSheet.applyPreferences delegates to the CountWordsTool the task of actually applying to itself
the user preferences specified in the Preferences argument. This works because, in the case of Preferen-
cesSheet.applyPreferences, the Preferences argument is identical to the Preferences object returned by
App.getPreferences.

The instance of CountWordsTool which is part of the App is obtained using App.getPart. This is why
CountWordsOptions is an AppPreferencesSheet and not a ™~ plain” PreferencesShest.
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