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Abstract

XMLmind XML Editor (XXE for short) can be customized/extended substantially without having to writeasingle
line of code. However there are some cases where programming against the Java™ API of XXE becomesinevitable.
This document covers all the extension points of XXE, from writing commands to extending the GUI of XXE.
For experienced Java™ programmers only.
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Chapter 1. Introduction

1.What you'll learn
If you have taken the time to read:

e XMLmind XML Editor - Configuration and Deployment
e XMLmind XML Editor - Customizing the User Interface

you know that XMLmind XML Editor (XXE for short) can be customized/extended substantially without
having to write a single line of code. However there are some cases where programming against the
Java™ API of XXE becomesinevitable.

Thisguide is divided into five parts:

Commands [2]
Custom commands are, by far, the most commonly used kind of extensi on'.

Other extensions found in configuration files[38]

« Extend the Attributes tool?.
* Add custom document validation beyond what can do the schema-driven validation engine and
Schematron.

CSS stylesheet extensions [48]

What to do when XXE CSS support is not powerful enough to style some XML elements exactly
like you want?

Plug-ins[76]
Support for remote document storage, imagefileformats, X SL-FO processors, spell checking engines,
etc, are all implemented as plug-ins. Why not implement your own?

Extending the GUI of XXE [83]

AppPar t s—application parts— are high-level building blocks used to create and extend the XML-
mind XML Editor desktop application.

This guide ends with an appendix [98] explaining how to package one or more extensions (of any kind)
as an add-on for use by XXE integrated add-on manager.

2. Compiling and running the code samples
All the code samples used to illustrate this document are found in the sanpl es/ subdirectory.
Ant, a Java-based build tool is needed to build and run these code samples.

bui l d_al I . xmi , an ant build file, may be used to compile (and, for some of the samples, also run) the
code samples.

Though, most of the time, this can be done without without any Java™ programming. See Chapter 4, Macro commands in XM-
Lmind XML Editor - Commands and Chapter 5, Process commands in XMLmind XML Editor - Commands.

2This too can be done without without any Java™ programming. See Section 1, “attributeEditor” in XMLmind XML Editor -
Configuration and Deployment.
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Chapter 2. Commands

What is a command?
A command is some code which acts on aDocunent Vi ew

* by changing the text or node selection,
 and/or by modifying the underlying Document rendered using this Docunent Vi ew,
 and/or by modifying the contents of the system clipboard.

The selection is specified by Mar ks attached to Document Nodes which are managed by aMar kManager .
There are 4 standard marks:

dot

Its visual representation is called the caret (or the insertion cursor). It isasmall vertical line which
blinks (when the Docurnent Vi ew has the keyboard focus).

mar k
Text between dot and mark is selected. Thistext selection is painted over a pink background.

sel ect ed

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

sel ect ed2

Thismark can only be attached to a sibling of the selected node (therefore this mark is absent if the
sel ect ed mark isabsent). The noderange marked by sel ect ed and sel ect ed2 isthe selected node
range. Each nodein the selected rangeis displayed with athin red line around it. Thistype of selection
isreally ageneralization of single node selection.

Note that any of these marks, even dot , may be absent.

Where to declare a command?

All built-in commands (sel ect At , i nsert, past e, €tc) are automatically registered with the command
registry associated to the Docunent Vi ew.

Any other command must be declared in a configuration file, either one of the user's cust oni ze. xxe
files or the configuration file associated to a document type (docbook. xxe, t opi c. xxe, €tc) by the
means of the conmand configuration element in XMLmind XML Editor - Configuration and Deployment.
Example (excerpts from docbook. xxe):

<conmand nane="docb. ol i nkedDocunent s" >
<cl ass>com xm m nd. xnl edi t ext . docbook. A i nkedDocunent s</ cl ass>
</ comand>
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Commands

Commands may aso bedeclaredin XXE GUI specifications(. xxe_gui files) by the meansof thecommand
GUI specification element in XMLmind XML Editor - Customizing the User Interface, but thisisuncommon.
Example (excerpts from Deskt opApp. xxe_gui ):

<command nanme="XXE. new'>
<cl ass>com xm m nd. xm edi t app. deskt op. fi | e. NewCnu</ cl ass>
</ conmand>

How to implement a command?

Extend abstract class ConmandBase, that is, implement a constructor invoking the ConmandBase con-
structor and also the pr epar e and doExecut e methods. Example:

public class ConvertCaseCnd extends ComandBase {

public Convert CaseCnd() ({
super (/ *repeat abl e*/ fal se, /*recordabl e*/ true);

}

publ i c bool ean prepare(Docunent Vi ew docVi ew,
String paraneter, int x, inty) { ... }

publ i c ConmandResult doExecut e( Docunent Vi ew docVi ew,
String paraneter, int x, inty) { ... }

}

Abstract class ConmandBase implements low-level interface Comrand. However unlike Command which
acts on Gadget , which are low-level visual objects, CommandBase acts on the Docunent Vi ewitself and
if needed to, also automatically registers executed command with the command history (can be used by
the meansof commandsr epeat in XMLmind XML Editor - Commandsand| i st Repeat abl e in XMLmind
XML Editor - Commands) and with the command macro-recorder (can be used by the means of command
recor dMacr o in XMLmind XML Editor - Commands).

1.The prepare and execut e methods

Client code wanting to test whether a command can be executed given current Docunent Vi ew context
will just invoke method pr epar e:

if (cnd. prepare(docView, param x, y)) {
/1l Do sonething, for exanple enable a button or a nenu item

}

Client code wanting to actually execute a command will invoke the pr epar e and execut e methods as
follows:

if (cnd. prepare(docView, param x, y)) {
crmd. execut e(docVi ew, param X, VY);

}
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Commands

You can safely assumethat method execut e will never beinvoked without being immediately
O preceded by an invocation of method pr epar e returning t r ue (with exactly the same argu-
ments as those passed to execut e).

Therefore these methods may be informally described as follows:

pr epar e

Examinesthe context of theinvocation: the node clicked upon (if argumentsx, y have been specified),
implicitly or explicitly selected nodes, the contents of the clipboard, etc.

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

If the command can be executed in this context, this method returnst r ue. In such case, most com-
mands update their internal statein order to facilitate thejob of possibly following method execut e.

Method pr epar e may be called quite often. For example, each time the selection implicitly or expli-

citly changesin current Docunent Vi ew, the pr epar e methods of the commands bound to XXE menu

items and toolbar buttons are invoked. That's dozens of invocations at atime.Therefore,

» Method pr epar e must be as quick as possible,

» Method pr epar e may not report any information of any kind (even an error; silently returnf al se
in such case) and may not log any information of any kind.

execut e
Really does the job. Assumes that method pr epar e hasjust returned t r ue.

Method execut e may be interactive. It may display dialog boxes prompting the user for some in-
formation. It may report error using alert dialog boxes, for exampleAl er t . showEr r or . It may display
status message using Docunent Vi ew. showsSt at us.

Method execut e returnsaCommandResul t . Initssimplest form, aConmandResul t isjust the status
of the command execution:
CommandResul t . STOPPED

Equivalent to new CommandResul t (St at us. STOPPED, nul |, nul I'). The execution has been
stopped because the command needs to display a dialog box and the computer on which the
command runs has no display. Not useful unless you intend to run your command in XMLmind
XML Editor Web Edition. More information below [9].

CommandResul t . CANCELED
Equivalent tonew ConmandResul t ( St at us. CANCELED, nul I, nul I'). Thecommand execution
has been canceled by the user.

CommandResul t . FAI LED
Equivalent to new ConmandResul t (St at us. FAILED, nul |, nulI'). The command execution
has failed.

CommandResul t . DONE
Equivalent to new ConmandResul t (Status. DONE, nul |, null). The command execution
has succeeded and the command did not return any meaningful value as its result.

Convenience method CommandResul t . done( Qbj ect val ue) may be be used to specify the result
—an object of any kind, this depends entirely on the command— of a successful execution.
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Commands

O Is it execut e Or doExecut e?
Method execut e of course ends up invoking method doExecut e.

A third-party developer must alwaysimplement abstract method doExecut e and not method
execut e. For athird-party developer, there is no need to override method execut e.

Methods pr epar e, execut e (and doExecut e) have exactly the same parameters:

Docunent Vi ew docVi ew
The Docunent Vi ew on which the command is acting.

String paraneter
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 I (nul | may bealso
accepted by some commands which can be parametrized). See Chapter 6, Commandswritten in the
Java™ programming language in XMLmind XML Editor - Commands for a complete description
of available commands and their parameters.

int x, y
Some commands are designed to be bound to a mouse input. These arguments are the coordinates,
in the Docunent Vi ew coordinate system, of mouse input which triggered the command. For the
other type of commands, designed to be bound to a keyboard input or to be invoked from a menu,
these coordinates are set to - 1.

1.1. A very simple, sample command

Let's use a very simple command, | nser t Char ByCodeCnd, to illustrate all this. Sample command I n-
ser t Char ByCodeCmd inserts a character specified using its Unicode code point at caret location.

Excerptsfrom | nser t Char ByCodeCnd. j ava:

public class InsertCharByCodeCnd extends ComrandBase {
private int code; ©

publ i c I nsert Char ByCodeCrd() {
super (/ *repeat abl e*/ true, /*recordabl e*/ true);®

}

publ i c bool ean prepare(Docunent Vi ew docVi ew,
String paraneter, int x, int y) {
if (!'docView canlnsertString()) {
return fal se;

}

code = 0;
if (paraneter !'= null) {
code = parseUni code( paraneter);
if (code <= 0) {©
return fal se;

}
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Commands

return true;

Instance variablecode isthe“internal state” of thiscommand. Initialized in method pr epar e. Used
by method doExecut e.

" X About the “internal state” of a command

Instance variables of a command are like the local variables of afunction. They are
set by method pr epar e in order to be used in possibly following method execut e
and after that, they are completely forgotten about.

More about this constructor in next section [9].

Specified parameter cannot be parsed as a Unicode code point. Notice that no error is reported to
the user. The method simply returnsf al se.

publ i c ConmandResult doExecut e( Docunent Vi ew docVi ew,
String paraneter, int x, int y) {
String title = "I NSERT CHARACTER BY CODE";

if (code <= 0) {
Conponent di al ogParent = docVi ew. get Di al ogPar ent () ;
if (dialogParent == null) {©
return CommandResul t. STOPPED,;

Pronpt D al og pronpt =
new Pronpt Di al og(di al ogParent, 20, ®
/ *browseButton*/ fal se, /*hel pButton*/ false);
String value =
pronpt . get Val ue(title,
"Uni code character" +
" (exanple \"U+2022\" for \"BULLET\"):",
[ *val ue*/ "", [*baseURL*/ null,
/*al | owAnyString*/ true);
if (value == null ||
(value = value.trim()).length() == 0) {
/ I docVi ew. showSt at us(" Command cancel ed by user.");

return CommandResul t. CANCELED; ©

code = parseUni code(val ue);
if (code <= 0 ||
I XML.Text . i sXM_Char ((char) code)) {
Al ert . showEr ror (di al ogPar ent
"Cannot parse \"" + value +
"\" as an XM. character.");
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return CommandResul t. FAI LED; @

}

docVi ew. i nsert String(Character.toString((char) code),
docVi ew. get Overwr i t evbde()) ; ©

return CommandResul t. success(null, ®
"U+" + Integer.toString((char) code, 16),
title);
}

Thistest isoptional. The parent component of adialog box is obtained using Docunent Vi ew. get -
Di al ogPar ent anddocVi ew. get Di al ogPar ent () never returnsnul | unless| nser t Char By CodeCnd
isinvoked by xxeserver, the server side part of XMLmind XML Editor Web Edition®.

Which character isto be inserted is not specified by par am so ask the user.
User clicked button Cancel, so stop the execution there by returning ConmandResul t . CANCELED.

Though not useful in such case, docVi ew. showst at us( " Conmand cancel ed by user.") could
have been used to clearly indicate that the command has been canceled and this, without displaying
an alert dialog box.

The user has typed a string which cannot be parsed as a usable character, so stop the execution
there by returning CommandResul t . FAI LED after displaying an error dialog box.

Insert specified character at caret location using Document Vi ew. i nsert St ri ng.

Thiscommand could a so have returned CommandResul t . DONE. More about ConmmandResul t . suc-
cess innext section [9].

. Making a command repeatable and recordable

Thefollowing constructor, which invokesthe CommandBase constructor, declares command | nser t Char -
By CodeCnd as being repeatabl e an recordabl e (using the macro-recorder, that is, Tools — Record Macro
- Start Recording in XMLmind XML Editor - Online Help, Stop Recording, Replay Macro).

public I nsertChar ByCodeCmd() {

}

super (/ *repeat abl e*/ true, /*recordable*/ true);

A rule of thumb suggests that:

Any command which prompts the user for some information should be made repeatable in order to
avoid prompting the user for the very sameinformation in case he/she wantsto repeat the same action
somewhere else in the document.

Any command which is not bound to a mouse input should be made recordable.

Any command which is bound to a mouse input must be made non-repeatable and non-recordable.

Ixxeserver isdesigned to run on computers having no display (xxeserver isstarted with - Dj ava. awt . headl ess=t r ue) therefore

docVi ew. get Di al ogPar ent () returnsnul | .
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Command | nsert Char ByCodeCnd could have simply returned ConmandResul t . DONE. In such case, a
user pressing Ctrl+A to repeat command I nser t Char By CodeCrrd Or auser replaying amacro containing
command | nser t Char By CodeCd would be prompted to specify the Unicode code point of the character
to be inserted. That's not what we want.

In order to achieve what we want, Command | nser t Char ByCodeCnd must return a CommandResul t
specifying how to repeat the command and how to replay a macro containing the command without
asking anything to the user. Thisis done by converting the Unicode code point typed by the user in the
dialog box to a directly usable command parameter and by adding this “how to repeat me parameter”
to the information conveyed by the returned CommandResul t .

return CommandResul t. success(null,
"W" + Integer.toString((char) code, 16),
title);

Convenience method CommandResul t.success, Wwhich is equivalent to new Com
mandResul t (St at us. DONE, result_val ue, repeat_me_paraneter, repeat_me_description), May beused
to do this.

Pitfall

Many commands change the text or node selection at the very end of their doExecut e
method. Some commands, like copy, explicitly invoke MarkManager. noti fyCon-
t ext ChangelLi st ener s. Both these actions trigger an Cont ext ChangeEvent .

In such case, aways invoke CommandResul t. success in order to initialize the Com
mandResul t which will be returned by the command before changing the editing context
of the document. For example:

CommandResult result =
CommandResul t. success(nul |, nmakePar anet er (paraneter, newNane),
title);

mar kManager . r enove( Mar k. SELECTED?) ;

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

mar kManager . set (Mar k. SELECTED, el enent);
docVi ew. ensur eDot | sl nsi de(el enent) ;

mar kManager . endMar k() ;

return result;

The reason of this pitfall isadesign flaw in XXE v10 commands:

< any change to the editing context (typically the text or node selection changes) causes
the pr epar e method of command r epeat in XMLmind XML Editor - Commands to be
invoked

¢ which causes the pr epar e method of last repeatable command (the command we are
talking about) to be invoked

» which causesthe internal state of this command to be modified.
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The problem isthat thisinternal state (instance variable code in the above example)
isalmost always needed in order to use CommandResul t . success.
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Chapter 3. Getting acquainted with XXE native
DOM

You'll first have to get acquainted with XX E native Document Object Model (DOM) before attempting
to develop any advanced command in Java™. Fortunately this DOM is somewhat similar though, in
our opinion, simpler, than W3C DOM.

The following sample program should give you a quick tour of XXE native DOM.

1. A sample program making use of XXE native DOM
This sample program:

loads a XHTML file;

traverses the loaded document searching for h1, h2, h3 headings;

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

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 thedi v that will be used as a Table of Contents (TOC);

insertsthe di v used asaTOC asfirst child of body;

saves modified document to disk.

Eal S

o u

Excerpts from AddTOC. j ava:

public class AddTOC {
private static final Nane BODY = Nane. get (Namespace. XHTM., "body"); ©®
private static final Name DIV = Nane. get (Nanmespace. XHTM_, "div");
private static final Name HlL = Nane. get (Nanmespace. XHTM., "h1");
private static final Nanme H2 = Nane. get (Nanespace. XHTM., "h2");
private static final Name H3 = Name. get (Nanespace. XHTM., "h3");
private static final Name A = Nane.get (Nanmespace. XHTM., "a");
private static final Name BR = Nane. get (Nanmespace. XHTM., "br");

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

private static final class Info {
public int headi ngCount;
public El enment toc;
public El ement body;

}

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

El enent b = new El enent ( Nane. get (Nanespace. XHTM., "b"));
b. put Attribute(CLASS, "toctitle");
b. appendChi | d(new Text (" Contents"));

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

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

if (name == HL || name == H2 || name == H3) {
processHeadi ng(el enent, info);
return Traversal . LEAVE_ELEMENT;
} else {
if (name == BODY) {
i nfo. body = el ement;

}

return null;

1)

if (info.body !'= null) {
i nfo.toc. appendChi |l d( new El ement (BR)) ;
i nfo.toc. appendChi | d( new El ement ( Nane. get (Namespace. XHTM., "hr")));

add(i nfo. body, info.toc);

private static void processHeadi ng( El ement heading, Info info) {
String id = "tocentry" + info.headi ngCount ++;

El ement target = new El ement (A);
target. put Attribute(CLASS, "tocentry");
target. put Attribute( NAVE, id);

add( headi ng, target);

Traver sal . Text G abber grabber = new Traversal . Text G abber(); ©®
Traversal . traver se( headi ng, grabber);
String headi ngText =

XML Text . col | apseWi t eSpace( gr abber . grabbed. toString()); ®

El ement |ink = new El ement (A);
link.putAttribute(HREF, "#" + id);
I'i nk. appendChi | d(new Text (headi ngText));

int indentation;
Nanme headi ngNane = headi ng. get Nane() ;
i f (headi ngNane == H1) {
i ndentation = 4;
} else if (headi ngName == H2) ({
i ndentation = 8;
} else {
indentation = 12;
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}
StringBuil der indent = new StringBuilder();

while (indentation > 0) {
i ndent . append(' \ uOOAQ" ); // &nbsp;
--indentation;

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

private static void add(El enent parent, El ement added) {©
Name addedNanme = added. get Name();
String addedC ass = added. get Attri but e( CLASS);

bool ean repl aced = fal se;
| oop: for (Node child = parent.getFirstChild();
child !'= null;
child = child.getNextSibling()) {
switch (child.getType()) {
case TEXT:
case COMVENT:
case PROCESSI NG_| NSTRUCTI ON:
br eak;
case ELEMENT:
{

El ement el enent = (El enent) child;

if (elenment.getNane() == addedName &&
addedd ass. equal s(el enent. get Attri bute(CLASS))) {
parent.repl aceChil d(el enent, added);
repl aced = true;
break | oop;

br eak;

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

Names and namespaces

© Element and attribute names are not plain strings, they are Namre objects. A Narre isthe aggregation
of aNamespace object and a string local part.
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Nane. get (" body") isequivalent to Narme. get (Namespace. NONE, "body") . Namespace. NONE iS
used to specify absence of namespace. Other commonly used namespaces are defined as constants,
for example: Nanespace. XM (that is, http://www.w3.org/X ML/1998/namespace).

Names and namespaces are managed as symbolsin asymbol table. For example, it is not possible
to invoke new Name(new Namespace("http://foo.conm'), "bar") to get a name with " ht -
tp://foo.cont as its namespace URI and "bar" as its local name. To do this, invoke
Nane. get ( Nanmespace. get ("http://foo.conm), "bar").

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

Document nodes

(5]

A document iscomposed of NodeS: Text , Conment , Pr ocessi ngl nst ruct i on, El enent , Docurent -
TypeDecl ar at i on, Docunent . Noticethat aDocunent isitself aNode. Docunent and El enent are
Tr ees, that is, Node containers.

Attributes are not Nodes. At t ri but e isjust a simple data structure which groups together the at-
tribute name, the attribute value and the element having the attribute. This ssmple data structureis
mainly used by the i t er at or returned by El ement . get Attri but es.

Function add() in the AddToc sample shows how an El enent can be used. This function inserts
element added asfirst child of element par ent . If parent aready contains a child element with
same element name and samecl ass attribute value as added, added replaces this child element.

The f 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 ssimpler to test if
anodeisan El enent by writingi f (node instanceof Elenent).

El ement has many convenience functions to access its attributes or child nodes, for example:
getIntAttri bute(name, mn, max, fallback) Orget Chil dEl enent (i ndex).

Document traversal

(2]

Traver sal isaset of utility functionsthat can be used to traverse aTr ee in both directions (Tr a-
verse. traverse, Traverse. t raver seBackwar ds, €tc) or to traverse document nodes after or
before agiven node (Tr aver se. traver seAft er, Traver se. t r aver seBef or e, €tC).

During the traversal, Tr aver sal functions notify a Tr aver sal . Handl er which must implement:
processText, processConment , processPl , ent er El enent, | eaveEl enent .

Traver sal . Handl er Base can be used as the base class of ahandler if most notifications methods
are not useful.

Document traversal can be controlled by returning a value from notification methods. Return nul |
to continue traversal. Return an Obj ect to stop traversal and to get this Obj ect astheresult of the
traversal (imagine adocument traversal used to implement “find something”). Return special value
Traver sal . LEAVE_ELEMENT to continue traversal after skipping the element being traversed.

Inthe AddTOC example, Tr aver sal . LEAVE_ELEMENT isused to skip uselesstraversal of h1, h2 and
h3 headings.
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® Youdo not aways need to define your own Tr aver sal . Handl er . ClassTr aver sal contains many
predefined, ready-to-use, Tr aver sal . Handl er sfor simple tasks. Tr aver sal . Text Gr abber used
in the AddTOC example is one of them. You'll aso find Travsersal . Text NodeFi nder, Tr a-
ver sal . NodeMat cher , €tC.

©® XM.Text containsalot 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 URISs, etc.

XXE native XPath 1.0 implementation, a possible alternative to using Traver sal

For example, the following code is equivalent to what does Traversal . traverse in the above
processDocunent method.

import com xm m nd. xm . nane. Prefi xEntry;
i mport com xm m nd. xm . doc. XNode;
import com xm mi nd. xm . xpat h. XPat hUti | ;

PrefixEntry[] htnmPrefix = new PrefixEntry[] {
new PrefixEntry("htnf', Nanespace. XHTM.)
b
try {
XNode[] xNodes = XPathUtil.eval AsNodeSet ("//htm body", htnPrefix,
doc, null);
if (xNodes.length == 1) {
i nfo. body = (El ement) xNodes[O0];
}

xNodes = XPat hUtil . eval AsNodeSet (
".I/*[self::htmhl or self::htmh2 or self::htmh3]",
ht mPrefi x, info.body, null);

for (XNode xNode : xNodes) {
processHeadi ng( (El enent) xNode, info);

}
} catch (Exception shoul dNot Happen) {}

XPat hUti | . eval AsNodeSet evaluates specified XPath 1.0 expression and returns found node set as
an array of XNodesS. XNode is an interface implemented by all kinds of Nodes (Docunent , El ement ,
Text , etc) and aso by At t ri but e (whichis not akind of Node).

Loading and saving a document

public static void main(String[] args)
throws | CException {
if (args.length I'= 2) {
Systemerr. println(
"usage: java AJATOC in_xhtm _file out_xhtm file");
Systemexit(1l);
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String inFileNane args[0];
String outFileName = args[1];

Docunent doc LoadDocunent . | oad(new Fil e(i nFi |l eNane)) ; @

AddTCC. pr ocessDocunent (doc) ;

SaveDocunent . save(doc, new File(outFileNane)); ®

}

The document isloaded using the high-level document loader LoadDocurrent . Thereisalso alow-
level document loader, Docunent Loader , which is used to implement LoadDocurment .

Both document loaders automatically add some properties to the loaded document. Example: a
NanespacePr ef i xMap as the value of property NAMESPACE_PREFI X_MAP_PROPERTY. (See node
properties [17] below.)

Both loaders are XML catalog aware. Note that in bui | d. xmi we use system property xml.cata-
log.filesto specify to these loaders which catalogs to use. This can aso be done programmatically
using XMLCat al ogs.

However, there many advantagesto using LoadDocurrent rather than using Docunent Loader . The
two main advantages are:

* It systematically adds aDocunent Type to loaded document. This object isthe value of property
DOCUMENT_TYPE_PROPERTY.
» Using Docunent Type, it can intelligently strip ignorable whitespaces from loaded document.

The document is saved using the hight-level document writer SaveDocunent . There are also low-
level document writers, Docunent Wi t er and Docurrent | ndent er , which are used to implement

SaveDocunent .

Node properties

Any XML node can have application-level properties. These properties are generally added by document
loaders at |oad time but nothing prevents aJava™ devel oper from adding 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 elements cannot have at-
tributes.

Any XML node can have properties.

An attribute name isaNane. An attribute value is
string.

A property nameisalso aNare. A property value
isan bj ect .

Views are notified when attributes are changed
by the means of an Att ri but eEvent .

Views are aso notified when properties are
changed by the means of aPr opertyEvent .
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Properties used to implement X XE have their names defined as constantsincom xni mi nd. xm . doc. Con-
stants andincom xm mi nd. xm edi t. edi t. Const ant s.

2. Compiling and running the sample program
1. Compile AddTCC. j ava by executing ant (seebui | d. xm ) inthe sanpl es/ add_t oc/ directory.

2. Run AddTOC by executing ant run in the sanpl es/ add_t oc/ directory. This adds a Table Of
Contents to sanples/tests/in/samplel.htmi and saves modified document to
sanpl es/ t ests/ out / sanpl el. ht m . You may want to open the generated file in a browser to
check what was done.
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Chapter 4. Sample commands

1. Sample command Convert CaseCnd

This sample command is a slightly simplified version of command convert Case in XMLmind XML
Editor - Commands.

1.1. First step: prepare

Excerpts from Convert CaseCnd. j ava:

public class ConvertCaseCnd extends CommandBase {
private enum Op {
LOVER,
UPPER,
CAPI TAL

private Qo op;

private Text Node begi nText;
private int begi nOffset;
private Text Node endText;
private int endO fset;

publ i ¢ Convert CaseCnd() {

super (/ *repeat abl e*/ fal se, /*recordabl e*/ true);

publ i c bool ean prepare(Docunent Vi ew docVi ew,
String paraneter, int x, int y) {

op = null;®
begi nText = endText = nul | ;
begi nOFfset = endOffset = -1;

Mar kManager mar kManager = docVi ew. get Mar kManager () ; @
i f (markManager == null) {
return fal se;

if ("lower".equal s(paraneter)) {©
op = Op. LONER,

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

} else if ("capital".equal s(paranmeter)) {
op = Op. CAPI TAL;

} else {
return fal se;

NodeMar k sel ect ed = mar kManager . get Sel ect ed() ;
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if (selected '= null) {O
Node sel ect edNode = sel ect ed. get Node() ;

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

if (selected2 !'= null && sel ected2.getNode() != sel ect edNode) {
/1 Not i npl enent ed.
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 nO f set = 0;

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

i f (beginText == endText && begi nOf fset == endOf fset) {
/1 Single enpty text node: nothing to convert.
return fal se;

}

} else {

Text Location dot = markManager. get Dot () ;

if (dot == null) {
/| Document does not contain text.
return fal se;

begi nText = dot. get Text Node();
begi nOF f set = dot.getOfset();

Text Location mark = nmar kManager. get Mar k() ;
if (mark '= null) {©

endText = mark. get Text Node();

endOF fset = mark. get Of fset();
} else {

endText = begi nText;

endOf f set = begi nOf f set ;

i f (beginText == endText) ({
if (beginOffset == endOffset) {O®
// Not text selection: convert to end of word.
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int count = begi nText.get Text Lengt h();
while (endOfset < count) {
if (XM.Text.isXM.Space(
begi nText . get Text Char (endOf fset))) {
br eak;
}

++endf f set ;

}

if (endOffset == beginOfset) ({
/1l Nothing to convert (enpty text node or caret at end
/1 of word).
return false;

}
} else if (beginOfset > endOffset) {

int swap;

swap = begi nOf set;

begi nOf set = endO f set;
endO fset = swap;

return true;

}

Initializes the instance variables of Convert CaseCnd. If prepare is successful, these instance
variables will be assigned new values to prepare the job of doExecut e.

If aDocument Vi ew has no Mar kManager , this means that no Docunent isbeing displayed. In such
case, Convert CaseCnd 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 Conver t CaseCnd. In such case, pr epar e Simply returns
fal se.

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

Case where there is atext selection.

Case where there is no text selection (or when mar k is located at the same place than dot ). Case
conversion will be performed from dot position to end of word.
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1.2. Second step: doExecut e

publ i c ConmandResult doExecut e( Docunent Vi ew docVi ew,
String paranmeter, int x, int y) {
Mar kManager mar kManager = docVi ew. get Mar kManager () ;
mar kManager . begi nMark() ; @

bool ean swapped = fal se;

i f (beginText == endText) {©®

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

Docunent doc = docVi ew. get Docunent () ;

doc. begi nEdi t () ; ©

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

/1l Note that TextColl ector handl es the case where begi nText is
/] after endText.
Text Col | ector. Status status =
(new Text Col | ector()).coll ect(begi nText, begi nC(ffset,
endText, endOffset,
rangelList); @
swapped = (status == Text Col | ect or. St at us. COLLECTED_AFTER_SWAP) ;

Text Range[] list = rangeList.list;
int count = rangelist. size;

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

doc. endEdi t () ;

docVi ew. descri beUndo(" CONVERT TO " + op.toString() + "CASE"); O

mar kManager . r enove( Mar k. SELECTED) ; @
mar kManager . r enove( Mar k. SELECTED2) ;
mar kManager . r emove( Mar k. MARK) ;
i f (swapped) ({
mar kManager . get Dot () . noveTo( begi nText, begi nOf fset);
} else {
mar kManager . get Dot () . noveTo(endText, endOf fset);

}
mar kManager . endMar k() ;

op = null;®
begi nText = endText = nul | ;
begi nOFf set = endOffset = -1;
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return CommandResul t . DONE;

private void convert Case(Text Node text, int offset, int count) {
char[] chars = text.get Text Chars();

switch (op) {
case LONER
text.repl aceText (of f set, count,
(new String(chars, offset, count)).tolLowerCase());
br eak;
case UPPER
text.repl aceText (of f set, count,
(new String(chars, offset, count)).toUpperCase());
br eak;
def aul t:
{
char[] replacement = new char[count];
System arraycopy(chars, offset, replacenent, 0, count);

bool ean firstCharOQWrd = true;
for (int i 0; i < count; ++i) {
char ¢ = replacenent[i];

i f (XM.Text.isXM.Space(c)) {
firstCharOWwrd = true;
} else {
if (firstCharOrWord) ({
firstCharOWrd = fal se;
repl acenent[i] = Character.toUpperCase(c);
} else {
replacenent[i] = Character.tolLowerCase(c);

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

Using begi nvar k/endMar k prevents the MarkManager to report several editing context changes
when several 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 were disabled, now become executable. This is the definition and the sole purpose of the
Cont ext ChangeEvent .

An application such as XXE invokes the pr epar e methods of all commands used in its GUI and
updatesall its menus and tool bars each timethe Mar kManager of the document being edited reports
a change for the editing context. This type of update is not quick and should occur when realy
needed.
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®  Optimized case: case conversion from caret position to end of word. Note that the general case
could have handled this simple case perfectly well.

©® Begi nEdi t /endEdi t isused to mark a sequence of low-level editing operations as being a single
high-level editing command .

The UndoManager uses this feature to undo the whole side effect of a command, whatever does
this command, rather than to undo multiple low-level operations acting on Document nodes (by
the way, such atomic operations generally mean nothing at all for the user of the XML editor).

©® TextColl ector isone of the many available implementations of Traver sal . Handl er . It isused
to collect the textual ranges (in the form of Text Range objects) contained in the area on which
Convert CaseCnd must operate.

©® Genera case: case conversion of all text ranges found by Text Col | ect or .

O The describeUndo convenience method of Docunent Vi ew is used to tag the new undo action
created by the UndoManager in response to document modification by Conver t CaseCnd. Without
this user-friendly label, the user of the XML editor would just see "Undo" as the “tool tip” of the
Undo button of the main tool bar. Using this method allows the user to see "Undo CONVERT TO
UPPERCASE".

© An editing command aways updates the marks once it has finished its job. There is no general
rule: a command must try to update the marks in a way which clearly indicates to the user what
has been done.

0 Itis generadly a good idea to reinitialize the instance variables at the end of doExecut e. Not
keeping references to document nodes helps the Java™ garbage collector to do its job.

2. Sample command Showwat chi ngChar Cd

When a character such as' )" istyped, Showvat chi ngChar Cnd inserts this character at caret position
and then highlights matching ' (* for half a second. Thisis a dlightly simplified version of command
showivat chi ngChar in XMLmind XML Editor - Commands.

2.1. How it works

When a character such as')' istyped, Showvat chi ngChar Cnd 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 Docurrent Vi ew. nodel ToVi ewand to directly draw the highlight on the Doc-
unent Pane containing the Docunent Vi ew.

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

Nodeswhich are contained in abocunent are rendered graphically using NodeVi ews created by avi ew
Fact ory. Similarly, Mar ks which are attached to Nodes and which managed by a Mar kManager are
rendered graphically using Hi ghl i ght screated by aHi ghl i ght Fact ory.

Highlighting text involves marks than dot , mar k, sel ect ed and sel ect ed2. Dot , mar k, sel ect ed, se-
| ect ed2 are “specia marks’ only because standard commands operate on them. An application can
create its own marks for any purpose.
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A custom mark hasan ID (any Ooj ect which implementshashCode and equal s will do) and isattached
toaNode. Itiscreated using Mar kManager . set (Obj ect id, Node node) for NodeMar kSand Mar kMan-
ager.set (Object id, TextNode text, int offset) for TextLocations.

Standard commands completely ignore these custom marks. For example, standard command cancel Se-
I ecti on in XMLmind XML Editor - Commands leaves these marks intact. The only way to get rid of
them is either to remove them using Mar kManager . r enove 0Or to delete the Nodes they are attached to.

Custom marks are rendered graphically using Hi ghl i ght s created by the Hi ghl i ght Fact ory of the
Docunent Vi ew. By default, the Hi ghl i ght Fact ory of aDocunent Vi ewiSaBasi cHi ghl i ght Factory.

A Basi cHi ghl i ght Fact ory creates Hi ghl i ght swhich are:
e Similar to the caret for a Text Locat i on with astring ID which starts with "bookmar k. ".
For example, it will create a colored vertical bar after atext location marked "bookmar k. f 00".

» Similar to the text selection for two Text Locat i ons with string IDs which start with "hi ghl i ght . "
and "hi ghl i ght 2. ".

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

» Similar to the node selection for two NodeMar ks with string | Ds which start with "hi ghl i ght . " and
"hi ghl i ght2.".

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 ' (', Showiat chi ngChar Cnd creates a Text Locat i on
named "hi ghl i ght . mat chi ngChar N" before the matching ' (* and another Text Locati on hamed
"hi ghl i ght 2. mat chi ngChar N" after the matching ' (' . After half a second, Showiat chi ngChar Cnd
automatically removes these marks.

2.2. First step: prepare

Excerpts from showvat chi ngChar Cmd. j ava:

public class Showvat chi ngChar Cnd ext ends ConmandBase
i mpl ements Traversal . Handl er {
private int highlightld,

private char matchi ngChar;
private char insertedChar;
private int charCount;

publ i ¢ Showvat chi ngChar Cmd() {
super (/ *repeat abl e*/ fal se, /*recordabl e*/ true);
hi ghlightld = 0;

publ i c bool ean prepare(Docunent Vi ew docVi ew,
String paraneter, int x, int y) {

25


../api/com/xmlmind/xmledit/edit/MarkManager.html#set-java.lang.Object-com.xmlmind.xml.doc.Node-
../api/com/xmlmind/xmledit/edit/NodeMark.html
../api/com/xmlmind/xmledit/edit/MarkManager.html#set-java.lang.Object-com.xmlmind.xml.doc.TextNode-int-
../api/com/xmlmind/xmledit/edit/MarkManager.html#set-java.lang.Object-com.xmlmind.xml.doc.TextNode-int-
../api/com/xmlmind/xmledit/edit/TextLocation.html
../commands/commands.pdf#cancelSelection
../commands/commands.pdf#cancelSelection
../api/com/xmlmind/xmledit/edit/MarkManager.html#remove-java.lang.Object-
../api/com/xmlmind/xmledit/view/BasicHighlightFactory.html
samples/commands/ShowMatchingCharCmd.java

Sample commands

if (paraneter == null || paranmeter.length() !'= 1) {
return false;

return docVi ew. canlnsertString();

Showivat chi ngChar Cnd 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
toinsert')','1" or'}'.

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

All the above conditions are tested by Docunent Vi ew. canl nsert Stri ng.

2.3. Second step: doExecut e

publ i c ConmandResult doExecut e( Docunent Vi ew docVi ew,
String paraneter, int x, int y) {
String s = paraneter.substring(0, 1);
docView. i nsertString(s, docView getOverwitehMde());®

i nsertedChar = s.charAt (0);
switch (insertedChar) {©

case '}’
mat chi ngChar = '{"';
br eak;
case ')’
mat chi ngChar = ' (';
br eak;
case ']"':
mat chi ngChar = '[';
br eak;
defaul t:
mat chi ngChar = '\ 0';
}
if (matchingChar == "\0") {
docVi ew. get Tool kit (). beep();
return CommandResul t. DONE;
}

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

char Count = 0;
Text Of fset match = null;
if (dot.getOffset() > 0) {©
mat ch = processText Node(dot. get Text Node(), dot.getOifset() - 1);
}
if (mtch == null) {@
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match = (Text O f set)

}

if (match ==

this);

nul ) {

docVi ew. get Tool kit (). beep();
return CommandResul t . DONE;

Rectangle r1
Rectangle r2
[/l r1l is null
if (rl1 == null

docVi ew. nodel ToVi ew( mat ch. t ext,

docVi ew. get Vi si bl eRect angl e() ;
if the matching char
rl. height <=0 ||

r2.height <= 0 || !'rl.intersects(r2)) {@®

char[] chars

i nt count
int boundary = match.offset - 1;

1

mat ch. t ext . get Text Chars();

| oop: while (boundary >= 0) {
switch (chars[boundary]) {

case case "\r':
break | oop;
}
++count ;
if (count == 80) {
br eak;
}
- - boundary;
}
String |ine new String(chars, boundary+1, match. of fset-boundary);
line = XM.Text . col | apseWhi t eSpace(li ne);
i f (boundary >= 0 && count == 80) {
line =" + |ine;
}

docVi ew. showSt at us("I T MATCHES '" + line + "'");

return CommandResul t . DONE;

final String idl
final String id2
++hi ghl i ght | d;

mar KManager .
mar KManager .
mar kManager .
mar kManager .

Timer tinmer

"hi ghlight.matchingChar" + highlightld;
"hi ghl i ght 2. mat chi ngChar" + hi ghlightld;

begi nMar k() ;

add(i d2, match.text, match. of fset+1); @
add(i dl, match.text, match. of fset);
endMar k() ;

new Timer (500 /*ns*/, new ActionListener() {
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public void actionPerfornmed(ActionEvent e) {
mar kManager . begi nMvar k() ;
mar kManager . renove(i dl) ;
mar kManager . remove(i d2);
mar kiManager . endMar k() ;
}
1)
timer. set Repeat s(fal se);
timer.start();©

return CommmandResul t . DONE;
}

Docunent Vi ew. i nsert St ri ng inserts specified string before caret. If thereisatext selection, i n-
sert St ri ng deletes the nodes specified by the selection and then inserts its argument.

Find character corresponding to inserted character.

If the caret is not located athe 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 isfound. Showvat chi ngChar Cnd doesn't need to highlight itif itisout of sight.
Docunent Vi ew. nodel ToVi ew and get Vi si bl eRect angl e are used to determine whether the
matching character is out of sight.

When matching character isout of sight, Showiat chi ngChar Crd Simply prints amessage containing
the text line which precedes this character.

Text Locat i onswith 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, a Ti ner removes Text Locat i ons with IDs "hi ghl i ght . mat chi ngChar N' and
"hi ghl i ght 2. mat chi ngChar N".

Thefollowing Tr aver sal . Handl er isused to find the matching ' (* in nodes which precede the node
where' )" :

private Text Of fset processText Node( Text Node textNode, 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 (¢ == matchingChar) {
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- -char Count ;
i f (charCount == 0) {
return new Text O f set (t ext Node, i);

return null;

B e
/'l Traversal . Handl er
A e e

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

publ i c Cbject processPl (Processinglnstruction pi) {
return processText Node(pi, -1);

publ i c Cbject processComent (Conment comment) {
return processText Node(coment, -1);

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

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

3. Sample command W apEl enent Cnd

W apEl ement Cnd “wraps’ selected element in anew parent element which is chosen interactively using
the element chooser dialog box. Thisisasimplified version of command wr ap in XMLmind XML Editor
- Commands.

W apEl ement Cmd is an example of avalidating command.

3.1. How it works

W apEl ement Omd wraps explicitly or implicitly selected element in a new parent element. Example:

<bl ockquot e>
<par a>t he <enphasi s>littl e</enphasis> girl.</para>
</ bl ockquot e>
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In the above bl ockquot e, par a is implicitly 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>littl e</enphasis> girl.</para>
</ not e>
<bl ockquot e>

3.1.1. Using an El enent Edi t or

W apEl ement Cmd is an example of a validating command, that is, a command which cannot make the
document invalid by inserting, deleting or replacing nodes.

Thiskind of command often requiresthe user to specify which element isto beinserted in the document.
In such case, the chooser dialog box should only display elementswhich, when inserted in the document,
cannot make it invalid.

This kind of command always uses an El enent Edi t or .
An El enent Edi t or isavalidating editor which operates on the child nodes of a given element.

Inorder to usean El enent Edi t or , you heed to createit and then to specify which element isbeing edited:

El ement Edi t or el enent Editor = new El ement Edi t or (xml C i pboard, docType, null);
el enent Edi t or. set Edi t edEl enent (el en) ;

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

For each operation, there are 3 methods:

* cancP(node range) Which answersthequestion"can| do P here without making the document invalid”.
Example: canw ap(Node childl, Node child2).

e canoP(node range, list of suggestions) Which answersthe question "how can | do oP here without
making the document invalid".

Example: canW ap(Node childl, Node child2, List<Field> which).
* oP(node range, argunment) Which actually performs operation op.
Example: wr ap(Node childl, Node child2, Field childField, Nane chil dNane).

The concept of Fi el d isacomplex one and is beyond the scope of this tutorial. To make it simple,
let's say that achild element Fi el d and a child element Nane are used to specify achild element type.

Validating commands operating on the text selection rather than on the node selection useaText Edi t or
rather than an El enent Edi t or .
3.2. First step: prepare

Excerpts from W apEl enent Cmd. j ava:
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public class WapEl enent Cnd ext ends CommandBase {

(5]

private El enment el ement;

public WapEl ement Cnd() {
super (/ *repeat abl e*/ fal se, /*recordabl e*/ true);

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

El enrent editedEl ement = el enent. get Parent El enent () ; @
if (editedEl ement == null) {
return false;

}
El enent Edi tor el ement Edi tor = docVi ew. get El ement Editor(); ©

el ement Edi t or. edi t El enent (edi t edEl enent) ; @

return el enent Edi t or. canW ap(el enent, el enent);©

W apEl ement Omd can be executed only if a single element is implicitly or explicitly selected.
get Sel ect edEl enent (true) returnsthisimplicitly or explicitly selected element. It returnsnul |
if text or multiple nodes are selected.

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

Commandsdo not need to create El enent Edi t or SOr Text Edi t or S. The Docunent Vi ewhasready-
to-use validating editors. Such editors can be accessed using get El enent Edi t or and get Text Ed-
itor.

edi t El ement ismoreefficient thanset Edi t edEl ement but can only be used with the El enent Ed-
i t or owned by the Document Vi ew.

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

3.3. Second step: doExecut e

publ i c ConmandResult doExecut e( Docunent Vi ew docVi ew, String paraneter,
int x, int y) {
El ement Edi t or el ement Edit or = docVi ew. get El enent Editor () ; @
El ement editedEl ement = el enent. get Parent El ement () ;

ArraylLi st<Fi el d> fieldLi st = new ArrayLi st <Fi el d>();
el ement Edi tor. canW ap(el ement, el ement, fieldList);®

Field[] fields = new Field[fieldList.size()];
fieldList.toArray(fields);
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String title = "WRAP ELEMENT";
Fi el dChooserDi al og di al og =
new Fi el dChooser Di al og(docVi ew. get Di al ogParent (), title);

Fi el dChoi ce[] choices =
Fi el dChoice. list(fields, /*includi ngText*/ false,
/ *i ncl udi ngW | dcards*/ true,
/*includi ngTenpl ates*/ fal se, editedEl ement); ©
Fi el dChoi ce choi ce = di al og. chooseFi el d(choi ces, editedEl enent); @
if (choice == null) {
return CommandResul t . CANCELED;

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

El ement wrapper = el ement Editor.w ap(el enent, el enent,
choi ce.field, choice.nane);©®

docVi ew. descri beUndo(title);

mar kManager . r emove( Mar k. MARK) ;
mar kManager . r enove( Mar k. SELECTED?) ;

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

mar kManager . endMar k() ;

return ConmandResul t. DONE;

Thereisno need to call edi t El enent (edi t edEl ement ) . Remember that doExecut e is never in-
voked without being preceded by pr epar e. Therefore the El enent Edi t or isnecessarily properly
configured.

canW ap fillsArrayLi st fieldLi st withall possibleFi el ds.

Fi el dChoi ce. | i st isused to create a properly labeled list of choices out of alist of Fi el dsand
acontext (edi t edEl enent ).

Fi el dChooser Di al og is displayed to let the user specify which element he wants to use to wrap
selected element.

This dialog box returns a Fi el dChoi ce describing user's choice or nul | if user has canceled the
command.

Wraps selected element in a new parent el ement.

Selects the newly created parent element.
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4. Sample command MakePar agr aphsCnd

MakePar agr aphsCnd converts text lines contained in the clipboard to a sequence of paragraphs. Thisis
asimplified version of command f or mat Text As in XMLmind XML Editor - Commands.

MakePar agr aphsCnd shows you how to avoid writing a validating command.

4.1. How it works
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. Theauthor must create a blank paragraph in the XML document.

2. Theauthor 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 special command can do all thisautomatically. Such acommand isavalidating one because the author
must not be allowed to insert captured paragraphs in places which would make the document invalid.

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

The idea here is to write a simple command, MakePar agr aphsCnd, which returns an XML string con-
taining one or several paragraphs built using clipboard content. This string is then passed to the past e
command which insertsthe paragraphs (if the XML Schemaor the DTD constraining the document allows
to do so).

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

<command nane="i nsert After AsSi npar a" >
<macr o>
<sequence>
<command nane="MakePar agr aphsCnd" par anet er ="si npara" />
<command nane="paste" paraneter="after[inplicitEl ement] %" />
</ sequence>
</ macr o>
</ command>

4.2. First step: prepare

Excerpts from MakePar agr aphsCnd. j ava:

public class MakeParagraphsCnd extends ComandBase {
private Nane el enment Nang;
private bool ean bl ocks;
private String pastable

publ i c MakePar agraphsCrd() {
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super (/ *repeat abl e*/ fal se, /*recordabl e*/ true);

publ i c bool ean prepare(Docunent Vi ew docVi ew,
String paraneter, int x, int y) {
el ement Nane = nul |l ;
bl ocks = fal se;
pastable = null;

i f (docVi ew. get Docunent () == null) {
return false;

}

if (paraneter == null || paraneter.length() == 0) {©
return false;

}

String nane = null;

int pos = parameter.|astlndexCfi(']");

if (pos < 0) {
name = paraneter;

} else if (pos+l < paraneter.length()) {
nane = paraneter. substring(pos+1);

}
if (name !'= null) {
el ement Name = Nane. fronString(name.trin());®
}
if (elementNane == null) {
return false;
}

bl ocks = (paraneter.indexCf ("[ bl ocks]") >= 0);©

past abl e = docVi ew. get XM_O i pboard().get();®

if (pastable == null || pastable.length() == 0 ||
pastabl e. startsWth("<?xm ")) {©
return fal se;

return true;

This command must be passed a parameter.

After option [ bl ocks], the parameter must contain a fully qualified element name. This name
specifies the kind of paragraph element that MakePar agr aphsCnd will create.

» DocBook 4 examples: par a or si npar a.
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» DocBook 5 examples: {http://docbook. org/ns/docbook}para oOr {http://doc-
book. or g/ ns/ docbook} si npara.
* XHTML example: {htt p://www. w3. or g/ 1999/ xht m } p.

© Ifthe[ bl ocks] option hasbeen specified, MakePar agr aphsCnd converts multipletext lines separ-
ated by open lines to a single paragraph. Without this option, each non-empty line is converted to

a paragraph.

O Theclipboard contents must be accessed using Docurnent Vi ew. get XMLl i pboar d astheXxm.d i p-
boar d helper object caches parsed XML nodes when the system clipboard contains some XML in
string form.

© MakePar agr aphsCnd cannot be executed if the clipboard is empty or if it contains XML.

4.3. Second step: doExecut e

publ i c ConmandResult doExecut e( Docunent Vi ew docVi ew,
String paraneter, int x, int y) {
ArrayList<String> textList = new ArrayList<String>();

StringBuil der block = new StringBuil der();

Li neNunmber Reader |ines =
new Li neNunber Reader (new Stri ngReader (pastable));
String |ine;
while ((line = readLine(lines)) !'=nnull) {©@
line = XM.Text . col | apseWi t eSpace(line); ®
if (line.length() == 0) {
/[l Open |ine.
if (blocks && bl ock.length() > 0) {
textList.add(block.toString());
bl ock = new StringBuil der();

}
conti nue;
}
line = XM.Text.filterText(line);®©
if (blocks) {
if (block.length() > 0) {
bl ock. append(' ');
}
bl ock. append(li ne);
} else {
textList.add(line);
}

i f (blocks & block.length() > 0) {

INamespace prefixes are not supported inside command parameters.
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text Li st.add(bl ock.toString());

int count = textlList.size();
if (count == 0) {
return CommandResul t. FAI LED;

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

StringBuilder result = new StringBuilder();
result.append("<?xm version="1.0"?>"); 0

openTag(d i pboar dFor mat . ENVELOPE_NAME, result); ®
for (int i =0; i < count; ++i) {
String text = (String) textList.get(i);

openTag( el enent Nane, result);
XM.Text . escapeXM_(text, result);
cl oseTag( el ement Nane, result);

}
cl oseTag(d i pboar dFor mat . ENVELOPE_NAME, result);

return CommandResul t. done(result.toString());

This loop reads the content of the clipboard line by line and, for each paragraph that needs to be
created, adds its textual content to Arr ayLi st text Li st.

Whitespace contained in the textual content of a future paragraph is collapsed using utility XM.-
Text . col | apseWi t eSpace.

Non-XML characters contained in the textual content of a future paragraph are discarded using
utility XML Text . fil ter Text .

The content of the clipboard isfetched asastring. Therefore thereisno 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 asasingle p element:
<?xm version="1.0"?><p>Par agr aph #1. </ p>

Using specia wrapper element {http://wmw. xm i nd. con? xn edi t or / namespace/ ¢l i p-
boar d} cl i pboar d, the following text is parsed as multiple p elements and empty text nodes (see
C i pboar dFor mat ):

<?xm version="1.0""?>
<ns: cl i pboard
xm ns: ns="http://ww. xm m nd. con? xm edi t or/ nanmespace/ cl i pboard" >
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<p>Par agr aph #1. </ p>
<p>Par agr aph #2. </ p>
</ ns:clipboard>

5. Compiling and testing the sample commands

1. Executeant (seebuil d. xm ) inthesanpl es/ conmands/ directory to compileall sample commands:
I nsert Char ByCodeCnd. j ava, Convert CaseCnd. j ava, Showvat chi ngChar Cnd. j ava, W apEl e-
ment Cnd. j ava, MakePar agr aphsCnd. j ava. The build creates conmands. j ar .

2.  Register thecommandswith XXE by copying cust omi ze. xxe tOXXE_user _pr ef er ences_di r/ addon/ .
XXE user preferences directory is:

e sHOME/ . xxel0/ on Linux.

* sHOME/ Li brary/ Application Support/XM.ni nd/ XMLEdi t or 10/ on the Mac.

* 9APPDATA% XMLni nd\ XMLEdi t or 100 on Windows. Example: C:\ User s\ j ohn\ AppDat a\ Roam
i ng\ XM_m nd\ XM_Edi t or 10\ .

If you cannot see the "AppDat a" directory using Microsoft Windows File Manager, turn on
Tools>Folder Options>View>File and Folder s>Show hidden files and folders.

3. Deéetedirectory xxe_user _pref erences_di r/ cache/ (whichisequivalentto clearingthe Quick Start
cache in XMLmind XML Editor - Online Help).

4. Restart XXE.

5. Openany XHTML document, for examplesanpl es/ t est s/ i n/ sanpl el. ht ni , thentest the sample
commands by using the following bindings:

Binding Command
F4i | nsert Char ByCodeCrrd
F4u Conver CaseCrd upper
F41 Conver CaseCrd | ower
Fdc Conver CaseCrd capit al
) Showat chi ngChar Cnd )
} ShowMat chi ngChar Cmd }
] ShowMat chi ngChar Omd ]
FA4t W apEl enent Cnd
F4w Macro  invoking  MakePar agr aphsCnd p followed by
paste after[inplicitEl enment]
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Chapter 5. Custom validation hook

What is a custom validation hook?

A validation hook is some code written in Java™ natified by X XE before and after adocument is checked
for validity. A document is checked for validity on demand (menu item Tools - Check Validity) but
also automaticaly, after just being opened and before being saved to disk.

This mechanism has been created to perform semantic validation beyond what can be doneusingaDTD
or schema.

In some cases, an alternative to writing a validation hook in Java™ isto write a Schematron and declare
it in the configuration file by the means of aschenat r on configuration element in XMLmind XML Ed-
itor - Configuration and Deployment.

Where to declare a custom validation hook?

A validation hook is declared in an XXE configuration file by the means of the val i dat eHook config-
uration element in XMLmind XML Editor - Configuration and Deployment. DITA topic example:

<val i dat eHook name="checkTopi cl d" >

<cl ass>com xm m nd. xm edi t ext . di t a. CheckTopi cl d</ cl ass>
</ val i dat eHook>

How to implement a custom validation hook?

Implement interface val i dat eHook. The Val i dat eHook interface is simple and straightforward:

Method Description

checki ngDocurnrent Invoked before a document conforming to a schemalis validated.

Therefore validation hooks automatically fixing problems in the document
being edited must implement method checki ngDocunent .

docunent Checked Invoked after a document conforming to aDTD or schema has been valid-
ated.

Therefore validation hooks reporting semantic errors must implement
method docunent Checked.

1. A sample validation hook
The sample validation hook used in this tutorial:

» 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), thereis an element
with such nane ori d.
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Thissample validation hook implementsthe document Checked method and not the checki ngDocunent
method. The following code compiles just fine because interface val i dat eHook contains default
—dummy— implementations of both the checki ngDocunent and document Checked methods.

Excerpts from CheckLi nks. j ava:

public class CheckLi nks inplenents ValidateHook {
private static final Name SRC = Nanme.get("src");
private static final Name NAME = Nane. get ("nane");
private static final Name |ID = Nane.get("id");
private static final Name HREF = Nane.get("href");

@verride
publ i c Di agnostic[] docunent Checked(Docunent doc, bool ean cancel ed,
Di agnostic[] diagnostics) {
if (canceled) {©
return di agnostics;

final ArraylList<D agnosticlnpl > warnings =

new ArraylLi st <Di agnosticl npl >();
final ArrayList<Elenent> |inks = new Arrayli st<El ement >();
final HashMap<Stri ng, Li st <El ement >> anchors =

new HashMap<Stri ng, Li st <El ement >>();

Traversal . traverse(doc. get Root El enent (), new Traversal . Handl er Base() {®
public Object enterEl ement (El ement el ement) {
String | ocal Name = el ement . get Local Name() ;

String anchorName = nul | ;

if ("ing".equal s(local Nane)) {©
String src = el enment.getAttri but e( SRC);

if (src!=null) {
if (src.startsWth("file:/") ||
src.startsWth("/") ||
src.startsWth("\\\\") []
(src.length() >= 3 &&
Character.isLetter(src.charAt(0)) &&
src.regi onMatches(1, ":\\", 0, 2))) {
war ni ngs. add( new Di agnosti cl npl (
el enment ,
"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 enment.getAttri bute( HREF);

if (href = null) {
if (href.startsWth("#")) {O
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I'i nks. add(el ement) ;

}
} else {
anchor Name = el enent. get Attri but e( NAME) ; ©
if (anchorNane !'= null) {
Li st <El ement > el ements = anchors. get (anchor Nane) ;
if (elements == null) {
el enents = new ArraylLi st <El emrent >();
anchors. put (anchor Nane, el ements);
}
el enent s. add(el enent) ;
}

String id = elenment.getAttribute(lD); O
if (id!=null && !'id.equal s(anchorNane)) {
Li st <El ement > el ements = anchors. get (id);
if (elements == null) {
el ements = new ArraylLi st <El ement >();
anchors. put (i d, elenents);

}
el enent s. add( el enent) ;
}
return null;
}
1
int count = links.size();
for (int i =0; i <count; ++i) {@
El ement elenment = links.get(i);
String id = el ement. get Attri but e(HREF). substring(1l);
if (lanchors. containsKey(id)) {
war ni ngs. add( new Di agnosti cl npl (
el ement
"reference to non-existent nane or id"'" +id + "'",
Di agnosti c. Severity. SEMANTI C_ WARNI NG) ) ;
}
}

I'terator<Map. Entry<String, Li st<El ement>>> iter =
anchors.entrySet().iterator();®

while (iter.hasNext()) {
Map. Entry<String, Li st<El enent >> entry = iter.next();

String id = entry. getKey();
Li st <El enent > el ements = entry. get Val ue();
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count = el enents.size();
for (int i =1; i < count; ++i) {
war ni ngs. add( new Di agnosti cl npl (
el enents. get (i),
"nanme or id"'" +id + "' already defined",
Di agnosti c. Severity. SEMANTI C WARNI NG) ) ;

i nt war ni ngCount = warni ngs. size();©
i f (warningCount > 0) {
i nt diagnosti cCount = di agnhosti cs. | 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 agnostics = diagnostics2;

return diagnostics;

If the checki ngDocunent method has been invoked, the docunent Checked method is guaranteed
to be invoked too, even if the passed cancel ed argument ist r ue .

Docunent istraversed using the Tr aver sal utility. The anonymous Tr aver sal . Handl er

» will check <i mg src="...">andwill possibly add semantic warningsto Ar r ayLi st war ni ngs,
o will add elements<a href="#...">t0ArrayLi st |inks,
» will add elements<a name="..."> or elements having ani d attribute to HashMap anchors.

I ng e ements are checked here.

If the value of the sr ¢ attribute looks like an absolute file path, a Di agnost i cl npl structure de-
scribing the semantic warning is added to Ar r ayLi st war ni ngs.

Elements <a href="#..."> are added to the ArrayLi st |inks here. Verification is done in a
subseguent pass.

Elements<a name="..."> areaddedtoHashMap anchor s here. Verification isdonein asubsequent
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 anarme and ani d attribute set to the same value and that this
should not be considered as an error.
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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 aname or i d already in use are detected here.

If semantic warnings have been found for the document, they are added to the list of Di agnosti c
passed as an argument and the augmented list is returned as the result of the docunent Checked
method.

2. Compiling and testing the sample validation hook

Compile the sample validate validation hook by executing ant (see build.xm) in
sanpl es/ check_l i nks/ . Thebuild createscheckl i nks. j ar . Then test the validation hook by proceeding

asfollows:

1. Copy checklinks.incl andchecklinks.jar tOXxE install_directory/ addon/ confi g/ xhtm /.

2. Include checkl i nks. i ncl anywhere in XXE_i nstal | _directory/ addon/ con-
fig/xhtm/xhtm _strict.xxe by adding the following i ncl ude element in XMLmind XML Ed-
itor - Configuration and Deployment:

<i ncl ude | ocati on="checklinks.incl" />

3. Deéetedirectory xxe_user _preferences_dir/ cache/ (whichisequivalent to clearingthe Quick Start
cache in XMLmind XML Editor - Online Help).

4. Restart XXE.

5. Open sanpl es/tests/in/sanple2. htm int XXE and examine all the problems found by the

validation hook for thisfile (click on the Validity tool tab to display the semantic warnings).

Figure 5.1. Errors[1], [3], [5], [6] are reported by the sample validation hook. (Errors[2], [4]
are reported by the stock validation engine.)

[1] src attribute looks like an absolute file path

[2] did not find link target "NOT_FOUND" in
"/home/hussein/src/10xxe/docsrc/devisamp

]
(=

[3] reference to non-existent name or id 'NOT_ B
[4] ID "a3" already defined [cve-id.2] =)
First occurrence of "a3" is found here. <
[5] name or id ‘a3’ already defined a
<

[6] name or id 'a3' already defined
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Chapter 6. Custom attribute editor

What is a custom attribute editor?

A custom attribute editor extends the Attributes tool. There are two kinds of such extensions:

1. Anextension which returnsthelist of all possible values for a given attribute. Example:

<attributeEditor attribute="f:renove" el enent Matches="f:filter"
xm ns: f="urn: nanespace: filter">
<list>
<itenpred</itenp
<i tenpgreen</itenr
<itenpbl ue</itenr
</list>
</attribut eEditor>

Note that implementing thisfirst kind of attribute editor may be done without any Java™ program-
ming, by the means of thel i st child element of anattri but eEdi t or configuration element. This
isthe case of the above example. Moreinformation in Section 1, “ attributeEditor” in XMLmind XML
Editor - Configuration and Deployment.

An extension which creates amodal dialog box allowing to edit the value of a given attribute. This
dialog box is passed the initia attribute value (or the empty string if the attribute has not yet been
specified). The dialog box is then expected to return a possibly modified value for this attribute.
XHTML example described in thistutorial:

<attributeEditor attribute="bgcol or"
el ement Mat ches="htnl :table| htm :tr|htm :th| htm:td| ht: body"
xm ns: htm ="http://ww. w3. or g/ 1999/ xht m " >
<cl ass>HexCol or Chooser </ cl ass>

</attributeEditor>

The Attributes tool invokes such extension as follows:

1.

2.

The Value field which supports auto-completion will display the items of the list.

When you click the ¢~ Edit button or right-click on an attribute, this displays a popup menu. The
first entry of thismenu is also called @ Edit and displays adialog box alowing to edit the attribute
more comfortably than with the Value field. The dialog box displayed in this case comes from the
attri but eEdi t or configuration element.

Where to declare a custom attribute editor?

A custom attribute editor isdeclared in an XXE configuration file by the means of theat t ri but eEdi t or
configuration element in XMLmind XML Editor - Configuration and Deployment. See above examples.
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How to implement a custom attribute editor?

Inthe case of an attribute editor of thefirst kind [45], implement interface Set At t ri but e. Choi cesFact -
ory Or Set Attri but e. Ref Choi cesFact ory. In the case of an attribute editor of the second kind [45],
implement interface Set At t ri but e. Edi t or Fact ory.

1. A sample attribute editor

In this tutorial, we'll only explain how to write the second kind of extension [45]: an editor displaying
adialog box letting the user set or change the value of the XHTML bgcol or attribute. This attribute is
defined by the XHTML 1.0 Transitional DTD for the following elements. body, t abl e, tr,th,td. The
modal dialog box displayed by this attribute editor is a standard j avax. swi ng. JCol or Chooser .

A custom attribute editor implementsinterface Set At t ri but e. Edi t or Fact or y whichisafactory class
creating modal dialog boxes.

Excerpts from HexCol or Chooser . j ava:

public cl ass HexCol or Chooser inplenents SetAttribute. EditorFactory {
public SetAttribute.Editor createEditor(Conmponent parentConponent,
El enent el ement, Nane attri but eNane,
Dat aType attributeType) {
return new Chooser ( par ent Conponent,
dial ogTitl e(el enent, attributeNane));

}

The above method is passed information identifying the attribute to be edited: el ement , at t ri but eNane,
attri buteType.

Themodal dialog box created and returned by the above methods must implement interface Set At t ri b-
ute. Editor.

private static class Chooser inplenents SetAttribute. Editor {
public final Conponent parentConponent;
public final String title;

publ i c Chooser (Conponent parent Conponent, String title) {
t hi s. par ent Conponent = par ent Conponent ;
this.title = title;

public String editAttributeValue(String attributeValue) {@®
Col or color = fronHexString(attributeValue.trim));
if (color == null) {
col or = Col or. bl ack;

}
col or = JCol or Chooser . showDi al og( par ent Conponent, title, color);
if (color == null) {
return null;
}
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return toHexString(color);

The Set Attri but e. Edi t or specifies a single method: edi t At t ri but eval ue. This method is
passed the current value of the attribute. It must display the modal dialog box. If the user clicks
Cancel, this method returns nul | . If the user clicks OK, this method returns a new value of the
attribute being edited.

2. Compiling and testing the sample attribute editor

Compilethisattribute editor by executing ant (seebui | d. xm ) insanpl es/ col or _chooser/ . Thebuild
creates col or chooser . j ar . Then test the attribute editor by proceeding as following:

1

2.

Copy col or chooser . i ncl andcol or chooser . j ar tOXXE_instal | _di rect ory/ addon/ confi g/ xht m / .

Includecol or chooser . i ncl inthe XXE configuration filefor XHTML whichisxxe_instal | _dir-
ectory/ addon/ confi g/ xht m / xht nl _| oose. xxe by adding the following i ncl ude element in
XMLmind XML Editor - Configuration and Deployment:

<i ncl ude | ocati on="col orchooser.incl" />

Deletedirectory xxe_user_preferences_di r/ cache/ (whichiseguivalentto clearingthe Quick Start
cachein XMLmind XML Editor - Online Help).

Restart XXE.

Create anew XHTML - 1.0 -~ XHTML Page (Transitional) document using File — New.

Then usethe 1 " Add table" toolbar button to insert anew table. Thisnewly insertedt abl e element
has abgcol or attribute.

Use the Attributestool to edit the bgcol or attribute. Right-click on bgcol or or select it and then

click the ¥~ Edit button. Then select the ™ Edit item from the popup menu. Doing thiswill display
the color chooser dialog box.
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Chapter 7. All stylesheet extension points

Out of thebox, XXE implementsalarge number of proprietary CSS stylesheet extensions. See XML mind
XML Editor - Support of Cascading Style Sheets (W3C CSS). But what to do when XXE CSS support
is not powerful enough to style XML elements exactly like you want? Answer: write custom stylesheet
extensions in Java™ using the APIs described in this chapter.

1. Stylesheet extension class

What is a stylesheet extension class?

A stylesheet extension classis any class having a public constructor having the following signature:

class_name(String[] args, ViewractoryBase viewFactory)

Where to declare a stylesheet extension class?

In the CSS stylesheet used to style the document being edited, using the following proprietary at-rule
in XMLmind XML Editor - Support of Cascading Style Sheets (W3C CSS):

@xt ensi on "class_nane [arg]*";
Example:

@xtensi on "Styl eSheet Ext ensi on navy white";

How to implement a stylesheet extension class?

No requirements other than a public constructor having the above signature. However, this constructor
generally has side effects such as registering dependencies between the view of an element and some
of its attributes (Vi ewFact or yBase. addDependency, where Vi ewFact or yBase is XXE style engine),
registering intrinsic styles (st yl eSpecs), registering custom view componentswith the Cust onvi ewan-
ager , €tc. See sample stylesheet extension class [56].

2. Stylesheet extension method

What is a stylesheet extension method?

A stylesheet extension method is any method having the following signature:

Styl eVal ue nethod_nanme( Styl eval ue[] args, Node context Node,
Vi ewFact or yBase vi ewFact ory)

A stylesheet extension method may be any static method or an instance method of a stylesheet extension
class[49].
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Where to declare a stylesheet extension method?

In the CSS stylesheet used to style the document being edited, using the proprietary i nvoke() pseudo-
function in XMLmind XML Editor - Support of Cascading Style Sheets (W3C CSS). Example:

cc: before {
Cont ent: | nvoke(ul Ocal | Ze", ||CCH) n "

}

How to implement a stylesheet extension method?

No requirements other than having the above signature. See sample stylesheet extension method [56].

3. Styl eSpecs, an object which knows about the intrinsic styles of
an element

What is Styl eSpecs?

St yl eSpecs isan object which knows about the intrinsic styles of an element without having to declare
these styles explicitely is the CSS stylesheet. For example, com xn nind. xni edi -
text.xhtn . table. Styl eSpecsl npl knows that an XHTML t h is rendered by default using a bold
font and that its text must be centered withing the table cell.

Where to declare styl eSpecs?
A styl eSpecs is not declared anywhere. It is registered with XXE style engine in the constructor of a
stylesheet extension class [49] using Vi ewFact or yBase. addl ntri nsi cSt yl eSpecs.

How to implement Styl eSpecs?

Implement interface St yl eSpecs or derive class St yl eSpecsBase. See sample St yl eSpecs [58].

4. Custom view components managed by Cust onVvi emvanager

What is a custom view component?

A custom view component is an object which reacts to certain document changes and updates the views
of one or or more XML node views accordingly. A custom view component may be visual (e.g. a
j ava. awt . Conponent Or com xm nmi nd. xni edi t . gadget . Gadget implementing aninterface specializing
Cust onVi ewManager . Cust onVi ew) or non-visual.

Where to declare a custom view component?

A custom view component is not declared anywhere. It is registered with the cust omvi ewvanager of a
Vi ewFact or yBase in the constructor of a stylesheet extension class [49] using add methods such as
Cust onVi ewManager . add.
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How to implement a custom view component?

Implement one of theinterfaces specializing Cust onVi ewvanager . Cust onVi ew, for exampleBasi cEl e-
ment Coser ver . See sample Basi cEl ement Coser ver [62].

5. Conponent Fact ory

What is a Conponent Fact ory?

A Conponent Fact ory is afactory creating aj ava. awt . Conponent for use as the custom view of an
XML element.

Where to declare a Conponent Fact ory?

Inthe CSS stylesheet used to style the document being edited, using the proprietary conponent () pseudo-
function in XMLmind XML Editor - Support of Cascading Style Sheets (W3C CSS). Example:

smley {
content: conponent ("Smley");
font: normal normal smmll sans-serif;
/* Needed to display the red border of the selection */
di spl ay: inline-bl ock;
paddi ng: 1px;

How to implement a Conponent Fact ory?

Implement interface Conponent Fact or y. See sample Conponent Fact ory [68].

6. Gadget Factory

What is a Gadget Factory?

A Gadget Fact ory isafactory creatingacom xm mi nd. xn edi t . gadget . Gadget for use asthe custom
view of an XML element.

Gadget s are very lightweight visual components built on the top of Java™ AWT and Swing. The tree
view and styled view of adocument almost exclusively consist in (possibly thousands of) Gadget s.

Where to declare a Gadget Factory?

In the CSS stylesheet used to style the document being edited, using the proprietary gadget () pseudo-
function in XMLmind XML Editor - Support of Cascading Style Sheets (W3C CSS). XHTML i nput
element example:

i nput [type=text],
i nput {
content: gadget ("com xm mi nd. xm edi text.xhtm .form I nputFi el d",
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attri bute, value,
col ums, xpath("if(nunber(@ize) > 0, @ize, 20)"),
pattern, xpath("if(@wultiple, "', @attern)"));

How to implement a Gadget Fact ory?

Implement interface Gadget Fact ory. See a'so Gadget Fact or y2.

7. Styl edEl enent Vi ewFact ory

What is a Styl edEl enent Vi ewFact ory?

A factory class used to create custom styled views (St yl edEl enent Vi ew) for some elements. Such
factory classes are used to implement the styled view of the XHTML r uby element and the styled views
of most MathML elements.

Where to declare a Styl edEl emrent Vi ewFact ory?

In the CSS stylesheet used to style the document being edited, using the proprietary vi ew() pseudo-
functionin XMLmind XML Editor - Support of Cascading Style Sheets (W3C CSS). XHTML r uby element
example:

ruby {
di splay: view"com xm m nd. xm edi t ext. xhtnl . RubyVi ewFactory");
/[* In fact what follows draws a grid.
It nakes the structure of the ruby clearer. */
paddi ng: 1px;
border: 1px solid #FOFOFO;

How to implement a Styl edEl enent Vi ewFact ory?

Implement interface St yl edEl enent Vi ewFact ory. See also Text NodeVi ewFact ory.
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1.The problem

In this chapter, we will use a custom XML schema: emi | . xsd. This schemais used to model asimple
email message:

Root element nessage contains:

* Required from t o elements,

e Optional repl yTo, cc, bcc elements,

* Required subj ect , body elements,

e Optional si gnat ur e, at t achment s elements.

A body containsat least onepar a,literal | ayout,iteni zedlist ororderedlist element(similar
to their DocBook counterparts).

A par a contains text interspersed with any number of emai |, ul i nk, enphasi s, i nl i negr aphi ¢ or
smi | ey elements.

Anenphasi s element hasar ol e attribute with 2 values properly styled by the CSS stylesheet: bol d
and hi ghl i ght .

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

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 xm : | ang=fr to the root
message €lement.

Figure 8.1. A message having an xm : I ang="fr" attribute

[5- message subject #text

@ sample.email X

De: «me»
A: «ohn.doe@acme.coms eaddress book entry #244»
Répondre a: s«address book entry #1»
Cc: «him
Cci: «hen «Jane.Doe@ACME.co.uks

Objet: Sample email mkssage

Problem #2

An enphasi s element can contain another enphasi s element and this, at any nesting level. We
would likeenphasi s elements having an even number of enphasi s ancestorsto 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

Emphasis text containing nested emphasis text.

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

Emphasis text with role=highlight containing fESEeR=nshEEERGY 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 a message body contains an or der edl i st having 2 |i sti 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 has
continuati on=restarts,itSlistitensarenumbered 1 and 2.

continues

If a message body contains an or der edl i st having 2 1i sti t ens (therefore numbered 1 and
2), followed by ancther or der edl i st having 21i stit ensand if the second or der edl i st has
conti nuati on=conti nues, itSli stitensare numbered 3 and 4.

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

1. One.
2. Two.
3. Three.

The "continuation" attribute of the following ordered list is set to "continues". Set it to
"restarts" and then back to "continues" to see what effect this has on list item
humbers.

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

Problem #4

The text of a message can be interspersed with smileys (AKA emoticons) expressing emotions:
happy, sad, tired, etc. Not only we would like these sni | 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.
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Figure 8.4. Four smiley elements represented by four comboboxes

Happy < happy :-) v .Sad = sad:-( + . Angry

& angry X-( v . Surprised y surprised :-0 v .

2.The solution
2.1. Solution of problem #1: invoke a custom method computing a CSS
property value

Thefr omheader, for example, is normally styled using these CSS rules:

from {
di spl ay: bl ock;
margi n-1eft: 15ex;

}

frombefore {
di spl ay: marker;
col or: #004080;
font-wei ght: bold;
content: "From";

}

To solve our problem, we need to replace:
content: "From";

by:
content: invoke("localize", "front) ":"

wherel ocal i ze is acustom method, which, given akey ("from' in the above example), returns aloc-
alized string.

Localize is a method defined in a class named Styl eSheetExtension (See
sanpl es/ emai | / St yl eSheet Ext ensi on. j ava). Thefollowing at-rule, added at the top of emai | . css,
registersthis class with XXE style engine —any class derived from abstract class Vi ewFact or yBase—
as being a stylesheet extension.

@xtensi on "Styl eSheet Ext ensi on navy white";
More precisely:
* When a CSS stylesheet isloaded, the style engine searches @xt ensi on "argo argi ... argN' init.

If such at-ruleisfound, the style engine creates an instance of the classwith fully qualified namear go
and keeps thisinstance as long as the stylesheet isin use.
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This class must have a public constructor with the following signature:

class_name(String[] args, ViewractoryBase viewFactory)

* When a property value contains a pseudo-function call like i nvoke(argo, argt, ., argN), the
style engine attempts to find a public method named ar go in the class described above.

This method must have the following signature:

Styl eVal ue nethod_nane( Styl eVal ue[] args, Node context Node,
Vi ewFact or yBase vi ewFact ory)

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

2.1.1.The styl eSheet Ext ensi on class

The constructor of St yl eSheet Ext ensi on is (excerpts from St yl eSheet Ext ensi on. j ava):

public Styl eSheet Extension(String[] args®, ViewFactoryBase viewractory) ({
vi ewFact ory. addDependency( EMAI L_NAMESPACE®, "nessage”,
Nanespace. XM, "lang"); ©

}

©® Theargs array contains strings "navy" and "whi t e". We will study their use in the solution of
problem #2.

® EMAIL_NAMESPACE is simply a constant containing Nanespace. get (“http://www. xm -
m nd. con xni edi t or/ schema/ emai | ).

©® When aCSS stylesheet contains arule such as:

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 timetheal i gn attribute is changed.

Inemai | . css, thereisno rulewhich explicitly instructsthe style engine that the view of anessage

element dependson thevalue of itsxni : | ang attribute. That'swhy we need to add this dependency
programmatically using Vi ewFact or yBase. addDependency.

2.1.2.Thelocal i ze method

Thel ocal i ze method isimplemented as follows (excerpts from St yl eSheet Ext ensi on. j ava):

56


samples/email/StyleSheetExtension.java
../api/com/xmlmind/xml/name/Namespace.html#get-java.lang.String-
samples/email/email_config/email.css
../api/com/xmlmind/xmledit/styled/ViewFactoryBase.html#addDependency-com.xmlmind.xml.name.Namespace-java.lang.String-com.xmlmind.xml.name.Namespace-java.lang.String-
samples/email/StyleSheetExtension.java

Sample stylesheet extensions

public StyleValue |ocalize(StyleVal ue[] args, Node context Node,
Vi ewFact or yBase vi ewFactory) ({

String text;

if (args.length I'= 1 || (text = args[O0].stringValue()) == null) {
Systemerr. println("usage: content: invoke('localize', text);");
return null;

}

El emrent root = cont ext Node. get Docunent (). get Root El enent () ; @
String | ang = root. get TokenAttri but e( Name. XM__LANG, "en"); ®

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

}

String localizedText = null;

if (messages !'= null) {
try {

| ocal i zedText = nessages.getString(text);
} catch (Exception ignored) {}

}
if (localizedText == null) {
return args[0];
} else {
return StyleVal ue.createString(localizedText); ®
}

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

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

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

nmessages = Resour ceBundl e. get Bundl e( " nessages/ Messages"”,
new Local e(l ang));
} catch (M ssi ngResourceException ignored) {}

if (nmessages !'= null) {
| angToMessages. put (| ang, nessages);

}

return nessages;

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

©® context Node isthetarget of current CSS rule, amost aways an El enent but because X XE style
engine can be used to style comments and processing instructions, the type of contextNodeisNode
and not Element.

® get TokenAttri bute is one of the many convenience methods which return an attribute value.
Unlike get At t ri but e, getTokenAttribute properly strips whitespaces from the attribute value.

® Styl eval ue represents a parsed CSS property value. It is a simple data structure which contains
abunch of public fields. Examples:

public Type type;

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

public StyleValue[] list;
public Col or col or;
public StringExpr xpath;

Thet ype field must be used to determine which fields. nunber, stri ng, nane, | i st, col or, €tc,
have been initialized.

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

Stylesheet emai | . css could have contained:

enphasi 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=hightlight] {
font-style: nornal;
background- col or: navy;
color: white;

}

Butemai | . css doesnot contain any ruleto styleenphasi s elements. Instead, class st yI eSheet Ext en-
si on extends class St y| eSpecsBase (which is an adapter class for interface St yl eSpecs) and its con-
structor registers the St yl eSheet Ext ensi on instance with the Vi ewrFact or yBase as being a set of in-
trinsic style specifications.
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Excerpt from the St yl eSheet Ext ensi on constructor:

switch (args.|ength) {
case 2:
hi ghl i ght For egr ound
[ * FALLTHROUGH* /
case 1:
hi ghl i ght Backgr ound
br eak;

Styl eVal ue. parseCol or (args[1]);

Styl eVal ue. par seCol or (args[0]);

}
i f (highlightBackground
hi ghl i ght Backgr ound

= null) {
Col or. yel | ow,

}
i f (highlightForeground

=null) {
Color.red; @

hi ghl i ght For egr ound

vi ewFact ory. addl ntri nsi cStyl eSpecs(
new Enphasi sStyl eSpecs(hi ghl i ght Background, hi ghli ght Foreground)); ®

vi ewFact ory. addDependency( EMAI L_NAMESPACE, "enphasi s",
Nanespace. NONE, "role"); ®

® The constructor is passed two strings "navy" and "whi te" in its ar gs argument. These strings,
which are parsed as CSS col ors, specify the foreground and background color of enphasi s elements
with an attributer ol e=hi ghl i ght .

® Thenewly constructed St yl eSheet Ext ensi on instance createsaEnphasi sSt yl eSpecs and registers
itwith XXE style engineasbeing animplementation of St yl eSpecs using Vi ewFact or yBase. addl n-
trinsicStyl eSpecs.

® Inemil.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 Vi ewFact or yBase. addDependency to do
so istherefore needed.

2.2.1. The implementation of interface Styl eSpecs
Interface St yl eSpecs specifies the services expected by X XE style engine from a stylesheet.

An actual styl esheet of courseimplements St yl eSpecs. Custom code could also implement thisin-
terface to style afew, otherwise hard to style, elements. For example, such custom code is used to style
HTML tables! 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 CSS rule, then it uses the regular St yl esheet to find more styles. Therefore the
stylesreturned 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:

Even if this code has been written by XML mind 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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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 St yl eSpec 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.

The returned value is a mask specifying which one, of the 3 st yl eSpec data structures, has been filled
with styles.

Excerpts from Enphasi sSt yl eSpecs. j ava:

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

private Styl eValue fontStyl eval ue =

Styl eVal ue. createl dentifier(Styl eVal ue. Keywor d. NORVAL) ;
private Styl eVal ue fontWi ghtVal ue =

Styl eVal ue. creat el dentifier(Styl eVal ue. Keywor d. NORMAL) ;
private Styl eVal ue backgroundCol or Val ue =

St yl eVal ue. cr eat eCol or (Col or. white);
private Styl eVal ue col orVal ue =

St yl eVal ue. cr eat eCol or ( Col or. bl ack) ;

@verride
public int findStyl eSpec(El ement el ement, StyleSpec[] specs) {
if (elenment.getNanme() == EMPHASIS) {©®
styl eEnphasi s(el ement, specs[ Styl eSpecsBase. ELEVENT] ) ;
return Styl eSpecsBase. ELEMENT_MASK;

return 0xO;

private void styl eEnphasi s(El enment el enment, Styl eSpec styl eSpec) {
int role = getRol e(el ement) ;

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

while (ancestor !'= null) {©®
if (ancestor.getName() != EMPHASI S | |
get Rol e(ancestor) !=role) {
br eak;
}
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++nesti ng;
ancestor = ancestor. get Parent El enent () ;

switch (role) {
case BOLD:
if ((nesting %2) == 0) {©
set Font Wi ght (st yl eSpec, Styl eVal ue. Keywor d. BOLD) ;
} else {
set Font Wi ght (styl eSpec, Styl eVal ue. Keywor d. NORMAL) ;
}
br eak;
case HI GHLI GHT:
if ((nesting %2) == 0) {
set Backgr oundCol or (st yl eSpec, hi ghli ght Background);
set Col or (styl eSpec, hi ghli ght Foreground);
} else {
set Backgr oundCol or (styl 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 O) ;
} else {
set Font Styl e(styl eSpec, Styl eVal ue. Keywor d. NORMAL) ;
}

private static int getRol e(El enment elenent) {
String role = el enent. get TokenAttri bute(ROLE, null);
if ("bold".equals(role)) {
return BOLD;
} else if ("highlight".equals(role)) {
return H GHLI GHT;
} else {
return | TALI C

private voi d setFont Styl e(Styl eSpec styl eSpec,
Styl eVal ue. Keyword font Style) {
fontStyleValue.initldentifier(fontStyle);®
styl eSpec. fontStyle = font Styl eval ue; ©

private voi d set Font Wi ght (Styl eSpec styl eSpec,
Styl eVal ue. Keyword font Wi ght) {
font Wi ght Val ue.initldentifier(fontWight);
styl eSpec. f ont Wi ght = font Wi ght Val ue;
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private voi d setBackgroundCol or (Styl eSpec styl eSpec, Col or color) {
backgr oundCol or Val ue. col or = col or;
styl eSpec. backgroundCol or = backgr oundCol or Val ue;

}

private voi d setCol or(Styl eSpec styl eSpec, Color color) {
col orVal ue. col or = col or;
styl eSpec. col or = col or Val ue;

}

©® findStyl eSpec iscalled very often. Animplementation of such method must decide very quickly
whether it can return styles for the target element or not.

® Thelogicof styl eEnphasi s issimple: count the emphasi s ancestors of current emphasis elements.
Treat enphasi s with different roles as being different elements.

® If the number of enphasi s ancestors with the sameroleis even, use a special style, otherwise use
aplain style.

O Theway XXE style engine is written allows to reuse pre-created St yl eVal ues.

® A styl eSpec isasimple data structure which contains one StyleValue field per CSS property
supported by XXE. Examples:

public Styl eVal ue margi nTop = null;
public StyleVal ue margi nRi ght = nul | ;
public StyleVal ue margi nBottom = null;
public Styl eVal ue marginLeft = 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 = null;
public StyleVal ue borderWdth = null;
public Styl eVal ue border TopCol or = nul | ;

2.3. Solution of problem #3: invoke a custom method computing the
number of alistitemand use a Basi cEl enent Gbserver t0o update or der ed-
lists when needed to

Alistitemcontainedinanordered ist could be styled using the following rules:
listitem {
di spl ay: bl ock;
}

orderedlist > listitem{

62


../api/com/xmlmind/xmledit/stylesheet/StyleSpecs.html#findStyleSpec-com.xmlmind.xml.doc.Element-com.xmlmind.xmledit.stylesheet.StyleSpec:A-
../api/com/xmlmind/xmledit/stylesheet/StyleValue.html
../api/com/xmlmind/xmledit/stylesheet/StyleSpec.html

Sample stylesheet extensions

mar gi n-1eft: 6ex;

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

With theaboverules, or der edl i st Swithcont i nuati on=cont i nues arenot properly styled. Therefore,
in email.css, last rule has been replaced by:

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

Custom method 1i st 1tenCounter is implemented as follows (excerpts from Styl eSheet Ext en-
si on. j ava):

public StyleValue listltemCounter(StyleValue[] args, Node context Node,
Styl edVi ewFactory vi ewFactory) {
int index = indexOfListlten((El enent) context Node);

return Styl eValue.createString(lnteger.toString(l + index) + '.");
}
private static int indexOfListltem(El ement listltem {
El ement orderedList = |istltem getParentEl enent();
if (orderedList == null || orderedList.getNane() != ORDEREDLI ST) {
return -1;
}

int index = orderedList.indexOfChil dEl ement (listlten);
int offset = 0;

String continuation = orderedList.get Nnt okenAttri bute( CONTI NUATI ON,
"restarts");
if ("continues".equal s(continuation)) {
El ement prevOrderedList = null;

if (orderedList.getParentElenent() !'= null) {
Node node = orderedLi st. getPreviousSibling();
while (node !'= null) {
if ((node instanceof Elenment) &&
((El enment) node). get Nane() == ORDEREDLI ST) {
prevOrderedLi st = (El ement) node;
br eak;
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node = node. get Previ ousSi bl i ng();

}

} /] OQtherw se, orderedList is the root el enent.

if (prevOrderedList !'= null) {
El ement | ast = prevOrderedList. getLast Chil dEl ement () ;
if (last '= null) {
of fset = indexOfListltem(last) + 1;
} // Otherw se, prevOrderedList is invalid.

return (offset + index);

2.3.1. Interface Basi cEl enent Cbser ver

In the solution of problem #1 [55], we have already explained all the concepts behind a custom method
such as St yl eSheet Ext ensi on.l i st 1t enCount er . SO what is new in problem #3?

With the above code, |istitens contained in orderedlistS with conti nuati on=conti nues are
properly styled. But if you insert or delete or der edl i st s in an email message, other orderedl i sts
with cont i nuati on=cont i nues are not properly updated.

Just invoking (excerpts from sanpl es/ emai | / St yl eSheet Ext ensi on. j ava)

vi ewFact ory. addDependency( EMAI L_NAMESPACE, "orderedlist",
Nanespace. NONE, "conti nuation");

in the constructor of Styl esheet Ext ensi on to declare a dependency between or deredl i st and its
conti nuat i on attribute is obviously not sufficient.

Here the idea is 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.

Thiscustom codeisanimplementation of interface Basi cEl ement Coser ver . A Basi cEl enent Coser ver
must implement:

voi d el enent Changed( Docunent Event[] events);

This method is invoked by the cust onVi ewvanager of the Vi ewFact or yBase each time the structure
or the attributes (but not the text contained in mixed elements) of elements of interest have been modified.
(More about Cust onVi ewvanager Sin next section.)

The implementation of Basi cEl ement Qbser ver iscreated and registered with XXE style enginein the
constructor of St yl eSheet Ext ensi on (excerptsfrom sanpl es/ emai | / St yl eSheet Ext ensi on. j ava):

Cust omVi ewmvanager . NanePattern[] observed = {
new Cust onVi emvanager . NamePat t er n( EMAI L_NAMESPACE, "body"), @
new Cust omVi ewvanager . NanmePat t er n( EMAI L_NAVESPACE, "listitent),
new Cust onVi ewanager . NamePat t er n( EMAI L_NAMESPACE, "orderedlist")

}s
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vi ewFact ory. get Cust onVi ewvanager () . add(
new O deredLi st Qbserver (vi ewFactory), observed); ®

©® A NanePattern specifies a set of qualified names. Unlike Name, it supports wildcards like "any
qualified name with a given local part” or like "any qualified name in a given namespace”.

® This statement means. invoke Or der edLi st Qoser ver .el enent Changed each time the structure
or the attributes of an or dered! i st, body Ofr | i sti t emZare changed.

2.3.2. The implementation of interface Basi cEl enent Cbser ver

ClassO der edLi st Obser ver isimplemented asfollows (excerptsfrom O der edLi st Chser ver . j ava):

public class O deredLi st Cbserver
mpl enent s Cust onVi ewanager . Basi cEl ement Cbserver {
private Docunent Vi ew docVi ew,
private ArraylLi st<El enent> orderedLi sts;

public OrderedLi st Observer (Styl edVi ewFactory vi ewFactory) ({
docVi ew = vi ewFact ory. get Docunent Vi ew() ;
orderedLi sts = new Arrayli st <El ement >();

public void custonVi ewAdded() {}
public void custonVi ewRenoved() {}

public void el ement Changed( Docunent Event[] events) {
orderedLi sts. clear();

for (int i =0; i < events.length; ++i) {@®
Docunent Event event = events[i];

switch (event.get Type()) {
case CHI LD_ADDED:
case CHI LD_REPLACED:
case CHI LD_REMOVED:
{

TreeEvent e = (TreeEvent) event;

El enent el enent = e. get El ement Sour ce() ;
if (element == null) {
br eak;

if (elenment.getNane() == ORDEREDLI ST) {®
add(order edLi sts, el enent);

} else {
if (isOrderedList(e.getddChild()) ||

2Likebody, I i sti t enscan contain or der edl i st S.
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i sOrderedList(e.getNewChild())) {©
[/ Add first child orderedlist (if any).

Node node = el enent.getFirstChild();
while (node !'= null) {
if ((node instanceof Elenent) &&
((El ement) node).get Name() ==
ORDEREDLI ST) {
add(orderedLi sts, (Elenent) node);
br eak;

node = node. get Next Si bl i ng();

e T
/] Left as an exercise, treat |NCLUSI ON UPDATED simlarly
[/l to CHI LD _REPLACED

e R

case ATTRI BUTE_ADDED:
case ATTRI BUTE_CHANGED:
case ATTRI BUTE_REMOVED:

{
El emrent el ement =
((AttributeEvent) event).getEl ement Source();
if (elerment.getName() == ORDEREDLI ST) {O
add(orderedLi sts, el enent);
}
}
br eak;

int count = orderedLists.size();
if (count > 0) {@©
for (int i =0; i < count; ++i) {
El ement orderedLi st = (El enent) orderedLists.get(i);

if (orderedList.getParentEl ement() !'= null) {
/1 Add all follow ng orderedlist siblings (if any).

Node node = orderedList.get NextSibling();
while (node !'= null) {
if ((node instanceof Elenment) &&
((El ement ) node) . get Nane() == ORDEREDLI ST) {
add(orderedLi sts, (Elenment) node);
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node = node. get Next Si bl i ng();
}

} // Otherw se, orderedList is the root el enent.

count = orderedLists.size();
for (int i =0; i < count; ++i) {O
docVi ew. rebui | dVi ewm (El enent) orderedLists.get(i));

orderedLi sts.clear();

private static final void add(ArraylLi st<El enent > orderedLi st s,
El enent orderedList) {
if (!orderedLists.contains(orderedList)) {
orderedLi sts. add( or der edLi st ) ;

}
}
private static final bool ean isOrderedLi st(Node node) {
if (node == null || !(node instanceof Elenment)) ({
return fal se;
} else {

return (((El enent) node).get Name() == ORDEREDLI ST) ;

}
The above implementation is simple but not very efficient:

© First pass: add to set or der edLi sts all the orderedl i st s possibly impacted by the document
modification.

Document modifications are reported as Docunent Event S. A Basi cEl ement Qbser ver can only
receive Tr eeEvent S, | ncl usi onUpdat edEvent Sand At t ri but eEvent S.

® Addtothesettheorderedlist inwhichalistitembeenadded or deleted.

® Addtothesetall theorderedlistscontainedinabody oralistiteminwhichanorderedli st
has been added or deleted.

0O Addtothesettheorderedlist inwhich an attribute has been modified.

©®  Second pass: For eachor der edl i st collected during first pass, add totheset all theor der edl i st s
following it in its parent element.

0 Third pass: rebuild the views of all the or der edl i st scollected during first and second pass using
Docunent Vi ew. r ebui | dVi ew.
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2.4. Solution of problem #4: implement an At tri but eVal ueEdi t or

A sni | ey element is styled as follows:

smiley {
content: comnponent ("Smley");
font: normal normal smmll sans-serif;
/* Needed to display the red border of the selection */
di spl ay: inline-bl ock;
paddi ng: 1px;
}

Here, normal content has been replaced by custom content: conponent (" Sni | ey") . When XXE style
engine finds the conponent pseudo-function in a styleshest, it creates an instance of the class whose
fully qualified name has been passed as the argument of conponent .

This class must implement interface Conponent Fact ory.

Conponent creat eConponent ( El ement el enent,
Style style, StyleValue[] paraneters,
Styl edVi ewFactory vi ewFactory,
bool ean[] stretch)

» Thefactory is used to create a custom view of El enent el enent .

» Thiscustom view may usethe st yi e of thiselement. (Our Sni | ey examplewill use the font specified
in the CSSrule: sans-serif, small.)

» Passing extra parametersto conponent after the fully qualified name of the factory classis possible.
Theses parameters, which are St yl eval ues, that is parsed CSS property values, are passed in the
paraneters array.

» Thefactory can set st ret ch[ 0] totr ue if it wantsthe custom view to be enlarged or shrunken when
the document view isitself enlarged or shrunken. st ret ch[ 0] Specifies this option for the width of
thecustomview. st r et ch[ 1] , which specifiesthis option for the height of the custom view, iscurrently
ignored.

* The returned custom view is simply a newly created AWT component 3which has been properly
configured to render graphically its model: part or al of El ement 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 stylesheet emai | _passi ve_sni | ey. css contains:
@nport url (emil.css);
smley {

content: conponent (" PassiveSnley");

}

3Note that a Swi ng JComponent is also an AWT Component.
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Class Passi veSni | ey isavery simplified version of Sni | ey:

PassiveSmiley Smiley

Represents a sni | ey element as a (borderless) | Representsasni | ey element as a JConboBox.
JBut t on.

The value of the enotion attribute must be | The JConboBox can be used to change the value
changed using the Attribute tool. of the enot i on attribute, directly from the docu-
ment view.

Excerpts from Passi veSni | ey. j ava:

public class PassiveSnm|ey inplenments Conponent Factory {
private static final Name EMOTI ON = Nane. get ("enotion");

publ i c Conmponent creat eConponent (El ement el enent,
Style style, StyleValue[] paraneters,
Styl edVi ewFact ory vi ewFactory,
bool ean[] stretch) {@®
Smi | eyLabel smi|eylLabel = new Snil eylLabel (el ement);
sm | eyLabel . set Font (styl e.font);

Component Uti | . addFocusGai nedLi st ener (smi | eyLabel , el enent,
vi ewFact ory) ;

return sml eyLabel;

private static class SmileyLabel extends JButton inplenments TextLines® {
private El ement el enent;

public Sm | eyLabel (El ement el ement) {
/1 A borderless JButton | ooks |ike a JLabel but is focusable.
set Bor der Pai nt ed(f al se) ;
set Content AreaFi | | ed(fal se);

String enmotion = el enent. get Nnt okenAttri but e( EMOTI ON, "happy");
Smileylnfo smley = null;

Smileylnfo[] smleys = Smleylnfo.get KnownSmi |l eys(); ©

for (int i =0; i < snmileys.length; ++i) {

if (smleys[i].getEmtion().equals(enotion)) {
smley = smleys[i];

br eak;
}
}
if (smley == null) {
/'l Invalid enmotion. Show it anyway.
snmley = new Sm | eylnfo(enotion, null, "?2?2?");
}
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if (smley.getlcon() !'= null) {
setlcon(smley.getlcon());

}
set Text(smley.toString());

public int getFirstBaselLine() {©®
return Conmponent Util . getBaselLi ne(this);

public int getlLastBaseline() {
return getFirstBaseline();

©® Theimplementation of the Conponent Fact ory interface consists just in creating a properly con-
figured JLabel .

80 |Implementing interface Text Li nes isarefinement which allowsto specify the baseline of acustom
view. The implementation uses utility Conponent Uti | . get BaseLi ne.

©®  Static method sni | eyl nf o.get KnownSni | eys returns an array of information about the known
smileys (seesanpl es/ emai | / Sni | eyl nf o. j ava).

public class Smleylnfo {
private String enotion;
private Icon icon;
private String asciiArt;

public Smleylnfo(String enotion, Icon icon, String asciiArt) ({
this.enption = enotion;
this.icon = icon;
this.asciiArt = asciiArt;

public static Smleylnfo[] getKnownSm leys() {

Known smileys are listed in the sanpl es/ emai | / sni | eys/ sni | eys. properties property file.
This property file and all the smiley icons are resources contained inenai | . j ar .

Passi veSni | ey would not work very well without explicitly declaring adependency betweenthesni | ey
element and itsenot i on attribute in the constructor of St yl eSheet Ext ensi on:
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vi ewFact ory. addDependency( EMAI L_NAMESPACE, "snil ey",
Narmespace. NONE, "enotion");

2.4.2. Active custom views: specialized editors embedded in the DocumentView

LikeclassPassi veSni | ey, class Sni | ey aso implementsinterface Conponent Fact ory. Excerptsfrom
Smi | ey. j ava:

public class Smley inplenments Conponent Factory {
private static final Name EMOTI ON = Name. get ("enotion");

publ i ¢ Conponent creat eConponent (El ement el enent,
Style style, StyleValue[] paraneters,
Styl edVi ewFactory vi ewFact ory,
bool ean[] stretch) {

Smi | eyConmboBox sni | eyConmbo = new Sni | eyConboBox( el enent) ; @
sm | eyConbo. set Font (styl e.font);

vi ewFact ory. get Cust onVvi emvanager () . add(sm | eyConbo, el enent, EMOTION); ®

Component Uti | . addFocusGai nedLi st ener (smi | eyConbo, el enent,
vi ewFactory); ©

return sm | eyConbo;

©® Snil ey creates and returns a properly configured JConboBox.

® UnliketheJLabel created by Passi veSni | ey, the JComboBox created by Sni | ey implementsin-
terface At t ri but eVal ueEdi t or.

voi d attri buteVal ueChanged( Docunent Event[] events);

The above add statement registersthe JConboBox asan At t ri but eVal ueEdi t or withthe Cust om
Vi ewManager of the Styl edVi ewFact ory (aclassderived from abstract class Vi ewFact or yBase).

It means. invoke the at t ri but eVal ueChanged method of sni | eyConbo each time the enot i on
attribute of specified element is modified.

©® Conponent Uil . addFocusGai nedLi st ener isarefinement which automatically selectsthe element
(and therefore draws ared box around the JConboBox) for which the JConboBox isacustom view,
when this JConboBox receives keyboard focus.
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2.4.2.1.What is the CustomViewManager?

A Cust onVi ewvanager isahelper object owned by the st yl edVi ewFact or y (aclassderived from abstract
class Vi ewFact or yBase). This object is a registry for custom views created by applying certain CSS
rulesto elements. Thisregistry is cleared each timethe St yl eSheet ischanged using set St yl eSheet .

A rule like the following creates a custom view.

smiley {
content: conponent ("Smley");
font: normal normal small sans-serif;
/* Needed to display the red border of the selection */
di spl ay: inline-bl ock;
paddi ng: 1px;
}

Immediately after the creation of an active custom view, the factory that created it registers it with the
Cust onVi ewVanager .

The Cust onvi emvanager , which is a Docunent Event Li st ener , mainly forwards Docunent Event S to
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 already studied Basi cEl enent Coserver and At t ri but eVal ueEdi t or, but
there are many other kinds of custom views: Si npl eCount er , Basi cEl enent Edi t or, Si npl eEl enen-
t Edi t or, El enent Edi t or, El enent Val ueEdi t or.

An adternative to Ccust omvi emvanager would be to have custom views directly implement interface
Docunent Event Li st ener . Insuch case, all 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 ewManager also notifiesits registered custom views:
» when a custom view is actually registered, by invoking method cust onvi ewAdded;

» when a custom view is no 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 commi t Changes.

ImagineaJText Fi el d used toimplement an attribute editor. User hastyped avalueintheJText Fi el d
and then hastyped Ctr|+Sto saveits document. Before the document is saved, conmi t Changes ingtructs
the JText Fi el d that the new value needs to be assigned to the attribute.

2.4.2.2. Implementation of SmileyComboBox

Excerptsfrom sni | ey. j ava:

private static class Sm | eyComboBox extends JComboBox
i mpl ement s Cust onmVi ewvanager . Attri but eVal ueEdi t or,
Text Li nes {
private El ement el enent;
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Sample stylesheet extensions

private bool ean perform ngAction = fal se;
private bool ean sel ectingltem = fal se;

public Sm | eyConboBox( El emrent el ement) {
super (Smi | eyl nf 0. get KnownSmi | eys());

set Edi t abl e(f al se);
set Renderer (new Sm | eyRenderer());

this.element = el enent;
updat eSel ectedl ten();

addAct i onLi st ener (new Acti onLi stener () {
public void actionPerfornmed(ActionEvent event) {
if (selectingltem©
return;

Smleylnfo smley = (Smleylnfo) getSelectedltem);
if (smley '= null) {
per f or mi ngAction = true;
put Attri but e(Sm | eyConboBox. t hi s. el ement,
EMOTI ON, smiley.getEnption());®
perform ngAction = fal se; ®

1)

public void customi ewAdded() {}
public void custonVi ewRenoved() {}
public void conm t Changes() {}

public void attri buteVal ueChanged(Docunent Event[] events) {
if (perform ngAction) {O
return;

updat eSel ect edl ten() ; ©®

private void updateSel ectedltem() {
String enotion = el enent. get Nt okenAttri bute( EMOTI ON, "happy");

Smileylnfo smley = null;

Sm | eyl nfo[] smleys = Sml eyl nfo.get KnownSm | eys();
for (int i =0; i < smleys.length; ++i) {
if (smleys[i].getEmotion().equals(enotion)) {
smley = smileys[i];
br eak;
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Sample stylesheet extensions

if (smiley == null) {

/1 Invalid enption. Show it anyway.

snmley = new Sm | eylnfo(enotion, null, "?2?2?");
}

selectingltem = true;

/| setSelectedltemtriggers actionPerforned.
set Sel ectedl ten(sm | ey);

selectingltem = fal se; @

}

public int getFirstBaseLine() {
return Conponent Util.get BaseLi ne(this);
}

public int getlLastBaselLine() {
return getFirstBaselLine();
}
}

Interactively selecting an item using the JConboBox assigns the value of thisitem to the erot i on
attribute of the element which is the model of the custom view.

Theperf orm ngAct i on flag isused to prevent the invocation of at t ri but eval ueChanged, auto-
matically triggered by put At t ri but e (See below), from updating the JConboBox.

private static final String putAttribute(El enent el ement,
Nanme nanme, String value) {
if (elenment.isEditable()) {
return el enent. putAttribute(nanme, val ue);
} else {
return null;

}

When the enot i on attribute is modified (for example, using the Attribute tool or using another
document view), the JConmboBox 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 attribute. (Even if thisis non-intuitive, the set Sel ect edl t em method of a JConmboBox
notifies al its Act i onLi st ener s, like when the user uses the JCormboBox interactively.)

3. Compiling and testing the sample stylesheet extensions

1

Compilest yl eSheet Ext ensi on. j ava, Enphasi sSt yl eSpecs. j ava, Or der edLi st Qbser ver . j ava,
Sni | eyl nfo. j ava, Passi veSni | ey. j avaand Sni | ey. j ava by running ant inthesanpl es/ emai | /
directory.

Thiscommand will also archivethe compiled codein sanpl es/ emai | / emai | _config/email.jar.
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Sample stylesheet extensions

Directory sanpl es/ emai | / emai | _confi g/ containsan XXE configuration for the email document
class.

This directory contains:

emai | . xxe
The XXE configuration.

emai | . xsd
The XML schema used to model an email message.

emai | . css,attachnent *. png
The CSS stylesheet (and its resources) used to style an email message.

enmai | _passi ve_snil ey. css
An dternate CSS stylesheet.

tenpl ate. enai |
A template for creating new email messages.

email.jar
Custom code. In order to tell XXE to load thisjar file, simply copy it to one of the directories
scanned by XXE at startup time (e.g. Xxe_user_pref erences_di r/ addon/ )

Copy the whole directory to xxe_user _pref erences_di r/ addon/ . XXE user preferences directory is:

e g$HOVE/ . xxel10/ on Linux.

* sHOMVE/ Li brary/ Application Support/XM.mi nd/ XMLEdi t or 10/ on the Mac.

e %APPDATA% XMLni nd\ XMLEdi t or 100 on Windows. Example: C:\ User s\ j ohn\ AppDat a\ Roam
i ng\ XM_m nd\ XM_Edi t or 10\ .

If you cannot see the "AppDat a" directory using Microsoft Windows File Manager, turn on
Tools>Folder Options>View>File and Folder s>Show hidden files and folders.

Deletedirectory xxe_user _pref erences_di r/ cache/ (whichiseguivalent to clearing the Quick Start
cachein XMLmind XML Editor - Online Help).

Restart XXE.
Use File -~ New and select Email M essage/From meto you to create a new email message.

Or open the sample email message contained in sanpl es/ t est s/ i n/ sanpl e. emi | .
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Chapter 9. Virtual drive plug-in

What is a virtual drive plug-in?

A virtua drive plug-inisused by XXE to map an URL scheme (e.g. "ft p") to avirtual drive. A virtual
drive lets the user edit documents stored in places other than the local file system. This is done by
emulating a hierarchical file system.

Some virtual drives have been implemented to access documents stored on an FTP server, WebDAV
server, third-party content management systems, etc.

Where to declare a virtual drive plug-in?

Like al plug-ins, a virtual drive plug-in is not declared anywhere. It is dynamically discovered and
loaded during the startup of XXE (moreinfoin Section 1, “ Dynamic discovery of add-ons’ in XMLmind
XML Editor - Configuration and Deployment) provided that it complieswith the following conventions:

The code of the virtua drive plug-in must be contained in a JAR file having a name ending with
" vdrive.jar".

ThisJAR filemust containaMETA- | NF/ ser vi ces/ com xm ni nd. xni edi t app. vdri ve. Dri veFact ory
file containing the name of the classimplementing interfacecom xn ni nd. xni edi t app. vdri ve. Dri ve-
Factory.

For example, ftp_vdrive.jar contains META- | NF/ servi ces/ com xm mi nd. xn ed-
i tapp. vdrive. Dri veFact ory which containscom xm ni nd. xn edi text. ftp_vdrive. FTPDri ve-
Factory.

How to implement a virtual drive plug-in?

Implement com xm ni nd. xm edi t app. vdri ve. Dri veFactory, a factory which creates com xni -
mi nd. xm edi t app. vdri ve. Dri ve instances.

If you plan to implement a virtual drive plug-in and need an example showing how this can be done,
please send an email to <xni edi t or -i nf o@n ni nd. con> and we'll provide you with the full source
code of the"FTP virtual drive plug-in".
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Chapter 10. Image toolkit plug-in

What is an image toolkit plug-in?

An image toolkit plug-in adds the support of one or more graphics file formats (e.g. TIFF, SVG, etc)
to XXE.

Where to declare an image toolkit plug-in?

Like all plug-ins, an image toolkit plug-in is not declared anywhere. It is dynamically discovered and
loaded during the startup of XXE (moreinfo in Section 1, “ Dynamic discovery of add-ons” in XMLmind
XML Editor - Configuration and Deployment) provided that it complies with the following conventions:

» The code of the image toolkit plug-in must be contained in a JAR file having a name ending with
" imagetool kit.jar".

* This JAR file must contain a META-| NF/ servi ces/ com xm mi nd. xm edit. i magetool kit. Il m
ageTool ki t file containing the name of the classimplementinginterfacecom xm mind. xm edit.im
aget ool ki t. 1 mageTool ki t.

For example, bat i k_i maget ool kit . j ar CONtAiNSMETA- | NF/ servi ces/ com xm mind. xm edit.im
aget ool ki t. | nageTool ki t which contains com xm mi nd. xm edi text. batik_im
aget ool ki t. Bati kl mageTool ki t .

How to implement an image toolkit plug-in?

Implement com xm m nd. xm edi t. i maget ool kit. | nageTool ki t.

If you plan to implement an image toolkit plug-in and need an example showing how this can be done,
please send an email to <xni edi t or - i nf o@ni ni nd. com> and we'll provide you with the full source
code of the "Apache Batik image toolkit plug-in ".
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Chapter 11. XSL-FO processor plug-in

What is an XSL-FO processor plug-in?

An XSL-FO processor plug-in is used by process commands in XMLmind XML Editor - Commands
(and more specifically element processFoin XMLmind XML Editor - Commands) to invoke a third-
party XSL-FO processor. For example, an XSL-FO processor such as Apache FOP is used to convert
to PDF the XSL-FO intermediate file created by the DocBook — Convert Document — Convert to
PDF process command.

Where to declare an XSL-FO processor plug-in?

Likeall plug-ins, an XSL-FO processor plug-in is not declared anywhere. It is dynamically discovered
and loaded during the startup of XXE (more info in Section 1, “Dynamic discovery of add-ons’ in
XMLmind XML Editor - Configuration and Deployment) provided that it complies with the following
conventions:

» The code of the XSL-FO processor plug-in must be contained in a JAR file having a name ending
with" _foprocessor.jar".

» This JAR file must contain a META- | NF/ ser vi ces/ com xnl ni nd. f opr ocessor. FOPr ocessor file
containing the name of the classimplementing interface com xm ni nd. f opr ocessor . FOPr ocessor .

For example, f op1_f opr ocessor . j ar CONtainSMETA- | NF/ ser vi ces/ com xm ni nd. f opr ocessor . FO-
Processor which containscom xm mi nd. xm edi t ext . f op1_f opr ocessor . FOP.

How to implement an XSL-FO processor plug-in?
Implement interface com xm ni nd. f opr ocessor . FOPr ocessor .

If you plan to implement an X SL-FO processor plug-in and need an example showing how this can be
done, please send an email to <xni edi t or - i nf o@m mi nd. con> and well provide you with the full
source code of the "Apache FOP 1.x XSL-FO processor plug-in".
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Chapter 12. Document format plug-in

What is a document format plug-in?

A document format plug-inisused by XXE to map afile extension ("j son", "nd") to anon-XML docu-
ment format (JSON, Markdown, etc). Thislets authors use XX E to open, edit and save non-XML docu-
ments as if they were XML documents.

Where to declare a document format plug-in?

Likeall plug-ins, adocument format plug-in is not declared anywhere. It isdynamically discovered and
loaded during the startup of XXE (moreinfo in Section 1, “ Dynamic discovery of add-ons’” in XMLmind
XML Editor - Configuration and Deployment) provided that it complies with the following conventions:

» The code of the document format plug-in must be contained in a JAR file having a name ending with
" docformat.jar".

» This JAR file must contain a META- | NF/ ser vi ces/ com xm mi nd. xr edi t app. docf or mat . Docu-
ment For mat file containing the name of the class implementing interface com xm ni nd. xni ed-
i t app. docf or mat . Docunent For mat .

For example, j son_docf or mat . j ar contains META- | NF/ ser vi ces/ com xmi mi nd. xni edi t app. doc-
f or mat . Docunent For mat Which containscom xm mi nd. xm edi t ext . j son_docf or mat . JSONFor nat .

How to implement a document format plug-in?

Implement com xm mi nd. xm edi t app. docf or mat . Docunent For mat .

If you plan to implement a document format plug-in and need an example showing how this can be
done, please send an email to <xni edi t or - i nf o@m mi nd. con> and well provide you with the full
source code of the "JSON document for mat".
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Chapter 13. Spell checker plug-in

What is a spell checker plug-in?

A spell checker plug-in lets XXE use aternative spell checking engines/dictionaries to spell check the
text contained in the documents being edited.

Where to declare a spell checker plug-in?

Like al plug-ins, a spell checker plug-in is not declared anywhere. It is dynamically discovered and
loaded during the startup of XXE (moreinfo in Section 1, “ Dynamic discovery of add-ons” in XMLmind
XML Editor - Configuration and Deployment) provided that it complies with the following conventions:

» The code of the spell checker plug-in must be contained in a JAR file having a name ending with
" spel |l checker.jar".

 This JAR file must contain a META-| NF/ servi ces/ com xm ni nd. xm edi t app. spel | check-
er. Spel | Checker Fact ory file containing the name of the class implementing interface com xni -
m nd. xm edi t app. spel | checker. Spel | Checker Fact ory.

For example, hunspel | _spellchecker.jar contains com xm ni nd. xni edi t app. spel | check-
er . Spel | Checker Fact or y whichcontainscom xm mi nd. xni edi t ext . hunspel | _spel | checker . Hun-
spel | Factory.

How to implement a spell checker plug-in?

Implement com xm ni nd. xmi edi t app. spel | checker . Spel | Checker Fact or y, afactory which creates
com xm mi nd. xr edi t app. spel | checker. Spel | Checker instances.

If you plan to implement a spell checker plug-in and need an example showing how this can be done,
please send an email to <xni edi t or - i nf o@ni ni nd. com> and we'll provide you with the full source
code of the "Hunspell Spell Checker" plug-in.
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Chapter 14. Application parts

What is an AppPart ?

AppPar t s—application parts— are high-level building blocks used to create and extend the XMLmind
XML Editor desktop application.

Prerequisite: this concept is introduced in XMLmind XML Editor - Customizing the User Interface.
Therefore you'll haveto read at least the first few chapters of this document before studying thislesson.

Where to declare an AppPart ?

All stock AppPar t saredeclared in Deskt opApp. xxe_gui , which specifiesthe stock GUI of the XMLmind
XML Editor desktop application.

Custom AppPar t smust be declared infiles called cust omi ze. xxe_gui . Such files are found anywhere
inside the xxe_user _preferences_dir/ addon/ di rectory, where xxe_user _preferences_dir/ iS:

* $HOVE/ . xxel0/ on Linux.

e $HOVE/ Li brary/ Appl i cation Support/XM.mi nd/ XM_Edi t or 10/ onthe Mac.

* YAPPDATA% XM.mi nd\ XMLEdi t or 100 onWindows. Example: C: \ User s\ j ohn\ AppDat a\ Roani ng\ XM
Lm nd\ XMLEdi t or 10\ .

If you cannot see the "AppData" directory using Microsoft Windows File Manager, turn on
Tools>Folder Options>View>File and Folder s>Show hidden filesand folders.

Examples:

<action nane="about Action" | abel ="_About This Docunent Editor">
<cl ass>About Act i on</ cl ass>
</ acti on>

<t ool nanme="count Wr dsTool ">
<cl ass>Count Wr dsTool </ cl ass>
</t ool >

How to implement an AppPart ?

Implement interface AppPart or one of the interfaces specializing AppPar t . More information in the
sections below [85]. See aso Chapter 15, Sample application parts [88].

1. XXE, a multi-document, multi-view per document, XML editor

App isthe XMLmind XML Editor desktop application.

A document opened in an App is represented by an OpenedDocunent object. An OpenedDocunent isa
wrapper around the actual XML document: the Docunent object. (OpenedDocunent . get Document returns
this Document object.)

An penedDocunent is displayed and can be edited using an Edi t or . An OpenedDocument may have
severa views, that is, several Edi tor S.
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Application parts

An Edi tor isbasically aJscrol | Pane containing a Styl edDocument Pane which in turn contains a
St yl edDocunent Vi ew, the important object here being the St yl edDocunent Vi ew.

App assumesthat asingleEdi t or isactiveat atime. Theactive Editor istheEdi t or having the keyboard
focus. The whole GUI of XMLmind XML editor is expected to act on this active Edi t or and to reflect
itsstate. The active Edi t or isobtained using App. get Act i veEdi t or and the openedDocurent displayed
by an Edi t or isobtained using Edi t or . get OpenedDocunent . Therefore, the OpenedDocunent displayed
by the active Edi t or iscalled the active OpenedDocunent . (Convenience method App. get Act i veQpene-
dDocument allowsto directly get it.)

2. XXE is specified as an assembly of AppPart s

App, whichisthe XMLmind XML Editor desktop application, isan assembly of AppPar t s. Thisassembly
is specified in Deskt opApp. xxe_gui .

AppPar t isan interface:

Method Description

acti veEdi t or Changed | Invoked after the active editor has changed or when thereis no active editor
at al (generaly because all documents have been closed).

i sEdi ti ngCont ext- | This method must return t rue if the part is intrinsically context sensitive

Sensitive and it must return f al se if this part isintrinsically not context sensitive.
edi tingcCon- | Invokedwhentheeditingcontext (text node containing caret, node selection,
t ext Changed etc) changes in active editor. This method is never invoked if i sEdi ti ng-

Cont ext Sensi ti ve returned f al se when the App has registered the part.

validityState- | Invoked after active document has been checked for validity.
Changed

saveSt at eChanged Invoked after active document has been saved or, on the contrary, when its
has been modified and thus needs to be saved.

namespacePre- | Invoked after the namespace/prefix map has been modified for the active

fi xesChanged document.

undoSt at eChanged Invoked after it becomes possible to undo or redo a command in active
document or, on the contrary, when it becomes impossible to undo or redo
acommand.

appl yPref erences If this part supports user preferences, this part should update its state after

reading its settings from the object returned by App. get Pr ef er ences.

fl ushPreferences If this part supports user preferences, this part should storeits current settings
in the object returned by App. get Pr ef er ences.

Visua objects may implement this interface (Edi t At t ri but ePane, OpenActi on, €etc) as well as non-
visual objects (Aut oSavePart, Spel | Opti onsPart, €tc).

There are building blocks other than AppPar t S: AppPr ef er encesSheet S. These objects are somewhat
simpler than AppPar t sand much lessrelated to the App than AppPar t s. For now, suffice to say that next
chapter [88] will describe how to write asimple AppPr ef er encesSheet .

Thischapter will not attempt to describe another way to extend XML mind XML Editor: OpenDocunent -
Hook.
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Application parts

Several interfaces extends the AppPar t interface:

AppTool
Interface implemented by aj avax. swi ng. JConponent designed to be included in an horizontal
tool bar or in a status bar.

AppPane
Interface implemented by aj avax. swi ng. JConponent designed to be included in the “tool area”
found at the left and/or at the right of the document views.

Severa abstract classesimplements the AppPar t interface (they are not all listed here):

AppActi on
A javax. swi ng. Abstract Act i on which implements the AppPart interface.

Lengt hyActi on
An AppAct i on which is expected to take along time to run.

Cancel abl eActi on

An AppAct i on which is expected to take a long time to run and which can be canceled during its
execution.

Edi t Acti on
An AppAct i on which isawrapper for aConmandBase.

AppMenul t ens

A dynamic set of menu items. For example, thisis used to implement configuration specific menu
items.

AppTool Bar | t ens

A dynamic set of tool bar buttons. For example, this is used to implement configuration specific
tool bar buttons.

AppRi bbonl t ens

A dynamic set of “ribbon” buttons. For example, thisis used to implement configuration specific
ribbon buttons.

AppPart Base
A “worker” part, having no GUI. For example, the auto-save feature isimplemented this way.
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Chapter 15. Sample application parts

Prerequisite: the custom parts explained in this lesson are those used to create the GUI customization
described in the tutorial part of Chapter 2, Tutorial in XMLmind XML Editor - Customizing the User
Interface. Therefore you'll have to read at least the first few chapters of this document before studying
this lesson.

1. A custom About dialog box

The idea is to replace the standard "About..." action found in the Help menu (this action is called
"about Act i on" — see Deskt opApp. xxe_gui ) by an action of our own. Our custom action will display
our custom dialog box.

Excerpts from About Act i on. j ava:

public class About Action extends AppAction {
private |nagelcon icon;

public void dolt() {©®
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 FranmeHost (), ®
"A Custom zed XM_m nd XM. Editor.",
get Label (),
JOpt i onPane. PLAI N_MESSAGE,
i con);

publ i c voi d updat eEnabl ed() {©
/1 Al ways enabl ed.

}

©  All AppActi ons must implement dol t and updat eEnabl ed.

® All dialog boxes opened by actions must use App. get Fr ameHost astheir parent (also called “their
owner”).

® Thisimplementation of updat eEnabl ed istrivial. Another very simple and very common imple-
mentation of updat eEnabl ed IS (example: Pri nt Acti on):

publ i c voi d updat eEnabl ed() {
set Enabl ed(app. get Acti veXMLEditor() != null);

}
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Sample application parts

2. A custom tool which counts the words found in the active docu-
ment

2.1. How to count words in an XML document?

WEe'll not discuss what is aword in this lesson. Let's suppose a word is simply a contiguous sequence
of non-space characters.

WE'll not describe how words are actually counted.

WEell, for the curious reader, let say that the implementation is based on El enent Char Sequence. What
followsworks great with most content models, but is puzzled by content model s such asthe content models
of XHTML di v, td, etc (" flows").

This alternate approach isless smart but at least, is not ridiculous when faced to *“flows".

El enent Char Sequence chars =
new El ement Char Sequence(doc. get Root El enent () ) ;

El ement Char Sequence chars = new El enent Char Sequence(
doc. get Root El ement (), null, null,
El ement Char Sequence. DEFAULT_EMPTY_TEXT CONTENT,
El ement Char Sequence. Mar k. ALL,
El enent Char Sequence. DEFAULT _PARAGRAPH MARK) ;

2.2. Best strategy

There are many ways to implement word counting in XMLmind XML Editor, from simplest to hardest:

a. WriteacommandBase which, when invoked, counts the words found in the selection and then, prints
thisword count using Docunent Vi ew. showSt at us. After that:

declare the command in the . xxe_gui file;

reference this command in the hi dden child of thel ayout element of the. xxe_gui file;
declare the action making use of this command;

reference this action somewhere in the . xxe_gui file (e.g. in amenu or t ool Bar element itself
referenced in thel ayout element of the . xxe_gui file).

b. Write a AppTool , avery simple extension of interface AppPar t , 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 .

c. WriteaAppTool whichwill beadded to the status bar. Theword 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). This AppTool would need to return true in
AppPart . i sEdi ti ngCont ext Sensi ti ve andwould need to do most of itsjobin AppPart . edi ti ng-
Cont ext Changed.

We will not implement [a] because we have aready explained how to write a custom Conmand.
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Sample application parts

We will not implement [c] because this would be too hard. Any context-sensitive part needs to be fast.
This would mean implementing an incremental method for counting of words.

2.3.The word counter tool

JTextField field

~ 1,820 l

JToggleButton toggle

Excerpts from Count Wr dsTool . j ava:

public class Count WrdsTool extends JPanel inplenents AppTool {

private App app;
private String id;
private String hel pld;

publ i ¢ Count WordsTool () {

}

public void initApp(App app, String id) {
this.app = app;
this.id =id;

}

public App get App() {

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 pld;

}

These methods belows can aways be implemented mechanically as shown above:
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AppPart . initApp
AppPart . get App
AppPart.getld
AppTool . set Hel pl d
AppTool . get Hel pl d

private bool ean acti vat ed;
private int m nCharCount;

public void applyPreferences() {©®
Pref erences prefs = app. get Preferences();
activated = prefs. get Bool ean("count Wrds", false);
m nChar Count = prefs.getlnt("countedWrdM nChars", 1, 1000, 1);

toggl e. set Sel ect ed(acti vat ed) ;
activationChanged();

public void flushPreferences() {©®
Pref erences prefs = app. get Preferences();
pr ef s. put Bool ean( " count Words", toggle.isSelected());
prefs. putlnt("countedWrdM nChars", m nCharCount);

The word counter supports two user preferences:

count Wor ds

A boolean which specifies whether word counting is enabled or not.
count edWbr dM nChar s

An integer which specifies the minimum length for aword to be counted.

App invokes the applyPreferences method of all its parts at a certain stage of its own initialization.
Thisallowsthe counter to read its settingsfrom the Pr ef er ences object returned by App. get Pref -
erences.

App invokesthef | ushPr ef er ences method of all its parts at acertain stage of its own destruction.
This allowsthe counter to storeits settingsin the Preferences object returned by App. get Pref er -
ences.

private static final class WrdCount {
public int wordCount;
publ i c bool ean needUpdat e;

public WbrdCount () {
wor dCount = 0;
needUpdate = true;

private static final String WORD COUNT_PROPERTY =
" Count Wor dsTool . Wr dCount " ;
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public void activeEditorChanged() {@®
if (lactivated) {
return;

Wor dCount wec = nul | ;

OpenedDocunent openedDoc = app. get Acti veQpenedDocunent () ;
if (openedDoc != null) {
wc = (WordCount) openedDoc. get Property( WORD_COUNT_PROPERTY) ; @
if (we == null) {
we = new Wor dCount () ;
openedDoc. put Propert y(WORD_COUNT_PROPERTY, wc);

updat eFi el d(wc) ;

public void saveStat eChanged() {©
if (lactivated) {
return;

OpenedDocunent openedDoc = app. get Acti veQpenedDocunent () ;
i f (openedDoc. i sSaveNeeded()) {
Wor dCount we =
(WordCount) openedDoc. get Property( WORD_COUNT_PROPERTY) ;
wc. needUpdate = true; @
updat eFi el d(wc) ;
} else {
updat eWor dCount ( openedDoc) ; ©

}

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) ;

private int countWrds(Docunent doc) {

© Each time the active Edi t or changes, the counter should show in its JText Fi el d the last word
count computed for the active GpenedDocunent .
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In order to do that, the counter adds a client property to each GpenedDocunent using Pr oper -
tySet . put Property (an OpenedDocunent iSaPropertySet ). The name of this client property
iSWORD_COUNT_PROPERTY and the value of this property isawr dCount object.

The active (penedDocurment iS obtained using App. get Act i veOpenedDocunent . If the active
OpenedDocunent already has a WORD_COUNT_PROPERTY client property, the value of this
property is displayed in the JText Fi el d. Otherwise, a blank wr dCount is added to the active
OpenedDocunent .

Notethat App. get Act i veQpenedDocurrent Will return nul | if all documents have been closed. In
such case, act i veEdi t or Changed isinvoked to signal that thereis no active Edi t or .

The counter needs to recompute the word count of a document each time this document is saved.
Therefore, the counter needs to implement the saveSt at eChanged method.

Here saveSt at eChanged isinvoked to notify that the active OpenedDocunent heeds to be saved:
OpenedDocunent . i sSaveNeeded returns true. In such case, the word count displayed in the
JText Fi el d is probably wrong. Tell thisto the user by marking the wor dCount client property as
“dirty” and thus, by displaying the word count in gray.

Here savest at eChanged is invoked to notify that the active OpenedDocunent has been saved to
disk: penedDocunent . i sSaveNeeded returns false. Recompute the word count, update the
Wor dCount client property and refresh the JText Fi el d accordingly.

private JToggl eButton toggle;
private JTextField field,;
private Col or needUpdat eCol or;
private Col or upToDat eCol or;

publ i c Count WrdsTool () {
set Layout (new Fl owLayout (Fl owLayout . LEFT, 2, 0));

toggl e = new JToggl eButt on(
new | magel con( Count Wr dsTool . cl ass. get Resour ce(
"i cons/ wor dCount Tool . png")));
Di al ogUtil.setlconic(toggle);
t oggl e. set Tool Ti pText (" Turns word counting on and off");
t oggl e. set Focusabl e(fal se);
add(toggl e);

t oggl e. addActi onLi st ener (new Acti onLi stener() {@®
public void actionPerfornmed(Acti onEvent event) {
activated = toggle.isSelected();
activati onChanged();

1)

field = new JText Fi el d(10);
field.setFont(new Font("SansSerif", Font.PLAIN,

Mat h. max( 10, font.getSize()-2)));
field.setTool Ti pText ("Wrd count (click on it to update it)");
I nf oBor der. confi gureFi el d(field);
add(field);
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needUpdat eCol or = fi el d. get Background() . darker () ;
upToDat eCol or = fi el d. get Foreground();

fi el d. addMbuselLi st ener (new MouseAdapter() {©®
public void mused icked(MuseEvent event) {
if (lactivated) {
return;

OpenedDocunent openedDoc = app. get Acti veOpenedDocunent () ;
i f (openedDoc != null) {
updat eWor dCount (openedDoc) ;

1)

private void activationChanged() {
Wor dCount we = nul | ;

OpenedDocunent[] openedDocs = app. get OpenedDocunent s() ;
for (int i = 0; i < openedDocs.|ength; ++i) {
if (lactivated) {
openedDocs[i]. renoveProperty( WORD_COUNT_PROPERTY) ;
} else {
we = new WordCount () ;
openedDocs[i]. put Property( WORD_COUNT_PROPERTY, wc);

}
}
updat eFi el d(wc) ;
}
private voi d updateFi el d(WrdCount wc) {
if (lactivated || wec == null) {
field. setText("");
} else {

field. setText(
Nunber For mat . get | nt eger | nst ance() . f or mat (wc. wor dCount) ) ;
fiel d. set Foreground(wc. needUpdat e?
needUpdat eCol or : upToDat eCol or);

The rest of the implementation has nothing specific to an AppPar t /AppTool and therefore, will not be
described. Just notice how:

©® clicking on the JToggl eBut t on enables or disables word counting;

® clicking onthe JText Fi el d can be used at any time to recompute the word count.
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3. A custom preferences sheet which parametrizes the word counter

Figure 15.1. The Count Words preferences sheet

New Count Words
Open
Save Do not count words having less than 1 £ characters
Print
Edit
Web search
View
Tools
Master document
Validate
Spelling
Revisions
Helper applications
Install add-ons
General
Features
Advanced
Cached data
Proxies
Add-on
MathML
Easy Profiling
XMLmind Spell Checker

Help Cancel

A preferences sheet does not have to implement the AppPar t interface. A preferences sheet issimply a
speciaized component contained in aPr ef er encesEdi t or .

InXMLmind XML Editor, user preferencessuch asdi spl ayScal i ng, | ast QpenedFi | es, etc! are stored
inaPref er ences object. This object is accessed using App. get Pr ef er ences.

Action Edi t Pref erencesAct i on (declared as "edi t Pref erencesActi on” in Deskt opApp. xxe_gui )
creates a Pr ef er encesEdi t or .

There are two kinds of preferences shest:

o “Plain” preferences sheets: Pr ef er encesSheet . Example: Pri nt Opti ons.
» Preferences sheetsthat need to accessthe App that containsthem: AppPr ef er encesSheet . Examples:
OpenOpt i ons, SaveOpt i ons.

The custom preferences sheet we are going to describe here belong to this second kind.

Excerpts from Count Wr dsOpt i ons. j ava:

public class Count WrdsOptions extends AppPreferencesSheet {
privat e Spinner Number Model count edWbr dM nChar shodel ;

IMore information about supported preferences keys in the Section 6, “ The "Preferences' dialog box” in XMLmind XML Editor
- Online Help.
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Sample application parts

private JSpi nner countedWrdM nChars;

public Count WrdsOptions() {

super ("count Words", "Count Wrds"); @

protected PreferencesSheet Pane creat ePane() {®

publ

publ

publ

publ

Pr ef er encesSheet 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 edWbr dM nChar sMbdel = new Spi nner Nunber Model (1, 1, 1000, 1);
count edWor dM nChars = new JSpi nner (count edWor dM nChar shbdel ) ;
f or m add( count edWor dM nChars) ;

| abel = new JLabel ("characters");
form add(| abel ) ;

return form

ic void focusPane() {©
count edWor dM nChar s. r equest Focus() ;

ic void fill Pane(Preferences prefs) {O@
int count = prefs.getlnt("countedWrdM nChars", 1, 1000, 1);
count edWbr dM nChar shMbdel . set Val ue(new I nt eger (count));

i ¢ bool ean val i dat ePane(Pref erences prefs) {®
i nt count = countedWrdM nChar sMbdel . get Nurber () . i nt Val ue();
prefs. putlnt("countedWrdM nChars", count);

return true;

ic void appl yPreferences(Preferences prefs) {®
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" isthechild
of sheet "gener al Opt i ons" (See Deskt opApp. xxe_gui ).
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Pr ef er encesSheet . cr eat ePane createsthe GUI of the preferences sheet. It must create and return
aPr ef er encesSheet Pane, whichissimply aJpanel witha™ specia connection" toitsJscrol | -
Pane parent.

Pr ef er encesSheet . f ocusPane isinvoked when the sheet is selected. It should give the keyboard
focusto the first component of the form it has created in Pr ef er encesSheet . cr eat ePane.

Pref erencesSheet . fi | | Pane fillstheform using valuesread from the Pr ef er ences object which
isthe argument of this method.

Pr ef er encesSheet . val i dat ePane storesin the Pr ef er ences argument all the values specified
by the user in the form.

Pr ef er encesSheet . appl yPr ef er ences delegates to the Count Wor dsTool the task of actually
applying to itself the user preferences specified inthe Pr ef er ences argument. Thisworks because,
inthe case of Pr ef er encesSheet . appl yPr ef er ences, the Pr ef er ences argument isidentical to
the Pr ef er ences object returned by App. get Pref er ences.

Theinstance of Count Wor dsTool which is part of the App is obtained using App. get Part . Thisis
why Count Wor dsOpt i ons iSan AppPr ef er encesSheet and not a“plain” Pref er encesSheet .

4. Compiling and deploying these sample custom parts

Executing ant (see build.xml) in sanpl es/ cust om part s/

1

Compiles the following custom parts:

* About Action.java

e Count WrdsTool . j ava

e Count WrdsOptions. java

Createscust om parts. j ar containing the code of the 3 custom parts and their resources (contained
ini cons/).

Deploy the above custom parts by:

1

Copying the following filesto xxe_user_pref erences_di r/ addon/ directory:
* customparts.jar
* custom ze. xxe_gui

where XXE_user _pref erences_dir/ is:

* $HOVE . xxel0/ on Linux.

e $HOVE/ Li brary/ Appl i cation Support/XM.m nd/ XM_Edi t or 10/ onthe Mac.

* %APPDATA% XMLni nd\ XMLEdi t or 10\ on Windows. Example: C:\ User s\ j ohn\ AppDat a\ Roam
i ng\ XM_mi nd\ XM_Edi t or 10\ .

If you cannot see the "AppDat a" directory using Micraosoft Windows File Manager, turn on
Tools>Folder Options>View>File and Folder s>Show hidden filesand folders.
Deleting directory xxe_user_preferences_di r/ cache/ (whichisequivalent to clearing the Quick Start
cachein XMLmind XML Editor - Online Help).
Restarting XXE.
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Appendix A. Packaging an add-on for XMLmind
XML Editor integrated add-on manager

1.Why packaging add-ons?

What is described in this chapter appliesto al kinds of add-ons: not only customized configurationsin
XMLmind XML Editor - Configuration and Deployment containing additional commands, stylesheet
extensions, validation hooks, custom attribute editors but al so plug-ins or extensions of the GUI of XXE.

Packaging an add-on for XMLmind XML Editor integrated add-on manager (menu item Options —
Install Add-onsin XMLmind XML Editor - Online Help) isnot strictly needed. During the devel opment
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 (moreinfoin Section 1, “ Dynamic discovery of add-
ons’ in XMLmind XML Editor - Configuration and Deployment). Simply do not forget to disable the
quick start cache in XMLmind XML Editor - Online Help when you are developing and testing your
extensions.

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 sois

very easy:
1. Copy all the files needed by the add-on to a common directory. Example:

$ nkdir pnm.inmagetoolkit-1 0 0
$ cp pnm.inmagetool kit.jar pnm.imgetoolkit-1_0_0

2. Add an add-on descriptor to this directory.

An add-on descriptor isavery simple XML file having 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 maget ool ki t. zi p"
xm ns:a="http://wwmw. xm mi nd. conf xm edi t or/ schena/ addon" >
<a: cat egory><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: versi on>
</ a: addon>

3. Zip thiscommon directory (using 7-Zip or Info-Zip for example). Example:
$ zip -r pnm.inagetool kit.zip pnm.imgetool kit-1_0_0
The common directory must be included in the . zi p file. Example:

$ unzip -v pnm.inagetool kit.zip
pnm_i maget ool kit-1_0_0/
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pnm_i maget ool kit-1_0_0/ pnm._i maget ool kit.j ar
pnm_ i maget ool kit-1_0_0/ pnm_ i naget 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: // waw. acnme. cond pub/ pnm_i maget ool ki t. zi p and ht -
tp: // www. acne. conl pub/ pnm_i naget ool ki t. xxe_addon.

5. Tl your userstodrag and drop URL ht t p: / / www. ace. cont pub/ pnm i maget ool ki t . xxe_addon
onto the list displayed by XXE Preferences dialog box (Options — Preferences, Install add-ons
section in XMLmind XML Editor - Online Help). This step is done once for all, as user preferences
are persistent in XXE.

2. Creating useful add-on descriptors

Aboveexample, pnm i maget ool ki t . xxe_addon, isnot very informative. It lacksat least an a: abst r act
element which describes the purpose of the add-on.

Unless you intend to always write minimal add-on descriptors, you'll want to install the XXE configur-
ation which provides support for this document type. This configuration is available as an add-on called
"XMLmind XML Editor Configuration Pack". Download and install it using menuitem Options — I nstall
Add-ons.

pnm_imagetoolkit.xxe_addon X

Category | Image toolkit plugin «

Name | PBM, PGM and PPM image toolkit plug-in

Version 1.0.0 (examples: 1, 1.0, 1.1.4, 1.4.1_09)

Author _\_J_gf Poskanzer

Date 2021-11-17 72 (yyyy-mm-dd)

Abstract | A PBM, PGM and PPM image toolkit plug-in leveraging the Netpbm toolkit.

a: addon attributes:

location
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 file is downloaded by the integrated add-on manager in order to
show to the user all available add-ons. In such case, | ocat i on must point to the. zi p file.

a: addon elements;
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a: cat egory

Required. The category of the add-on. Contains one of the following elements: a: transl ati on,
a: dictionary,a: configuration,a:foProcessorPl ugi n,a: i mageTool ki t Pl ugi n,a: vi rtual D-
ri vePl ugi n Or a: ot her Cat egory.

a: ot her Cat egor y has arequired nane attribute (afew words at most).

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.

a:requires
Specifies the name of an add-on required by this add-on. It is possible to have several a: requi res
elements.

"Apache FOP 1.x XSL-FO processor plug-in" example

<a:requires>Apache Batik imge tool kit plug-in</a:requires>
<a:requires>JEuclid image 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.

a: excl udes

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:excludes>

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 (asubset of XHTML in fact).

a: date
The release date of the add-on in YYYY-mmdd 1SO format™. Example: 2021-03-31.

a: abstract
The purpose of the add-on. Same content as XHTML p.

a: docunent ati on

Use this element if the a: abstract is not sufficient to describe the purpose of the add-on. Same
content as XHTML di v.

INote that the CSS style sheet for XXE add-ons allows to specify the date using a more convenient format.
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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: 11.2.1 means: strictly requires XXE 11.2.1. Will not work with 11.2.0, 11.2.2 or 11.3.0.

Example: 11.2+ means: requires XXE 5.2.0 and above. Works with 11.2.0, but also with 11.2.1,
11.2.2,11.3, etc.

Without this element, the add-on is assumed to work with any version of XXE.

In order to prevent link errors, any add-on which contains Java™ code (e.g. ajar) must
O have an a: xxeVer si on equalsto the version of XXE against which the code has been
compiled. Of course, thisa: xxeVer si on must not have the "+" modifier.

Typically such add-ons are;

* XSL-FO processor plug-ins.

* Imagetoolkit plug-ins.

* Virtua drive plug-ins.

« Configurations, customizing XXE for agiven document type, which include custom
commands written in Java™.

a:platfornmns
Specifies the platforms required to run the add-on. Contains one or more of the following elements:

a: wi ndows
Any version of Windows.
a. unil x
Means macOS or any other Unix like Linux, FreeBSD, etc.
a: nac
Any version of macOS whatever the processor used by the Mac.
a: nacl nt el
Any version of macOS for aMac having an Intel processor.
a: macARM

Any version of macOS for aMac having an ARM (Apple Silicon, M1, etc) processor.
a: generi cUni x

Any Unix other than macOS, for example, Linux, FreeBSD, etc.
a: linux

Any version of Linux.
a:otherPlatform

Other platform having anane attribute matching Java™ system property os.nameand optionally
also os.arch.

a: ot her Pl at f or mhas a required nane attribute. The value of this attribute can be a plain string,
examples:

<a: ot her Pl at f or m nane="Li nux" />
<a: ot her Pl at f or m nane="Li nux/ and64" />

or aregular expression (when attribute r egexp is specified with valuet r ue), examples:

101



Packaging an add-on for XMLmind XML
Editor integrated add-on manager

<a: ot her Pl at f orm nanme="1["x] +x" regexp="true" />
<a: ot her Pl at f orm name="1["x] +x/ . +64" regexp="true" />

In both cases, the value of attribute nane is matched (case-insensitive) against the value of Java™
system property os.name, optionally followed by "/ " then by system property os.arch.

Without this element, the add-on is assumed to run on all platforms supported by XXE.

All platform elements may contain a a: post I nstal | Shel | child element. This element may be
used to specify a script which is to be executed after the add-on has been installed.

<a: pl at f or n>
<a: uni x>
<a: postlnstall Shel | >chnod a+x xep_finish_install </a:postlnstall Shell>

</ a: uni x>

<a: wi ndows />
</ a:platfornms>

Note that the current working directory of this script is the directory where the add-on has been in-
stalled.
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Appendix B. Porting an XXE v9 command to XXE
v10

The recipe is simple and straightforward:

» Extend abstract class CommandBase. Do not implement interface Command. Example:

public class WapEl enent Crd ext ends CommandBase {

» The command must have a constructor which invokes the CommandBase constructor. Example:

public WapEl ement Cd() {
super (/ *repeat abl e*/ false, /*recordable*/ true);

}

» The “execute method” to be implemented is doExecut e:

publi ¢ CommandResul t doExecut e( Docunent Vi ew docVi ew, String paraneter,
int x, inty) { ...}

» The parent component of a dialog box is obtained using Docunent Vi ew. get Di al ogPar ent . (XXE
v9 had Docunent Vi ew. get Panel .)

e Optional step. If the command isinvoked by xxeserver, the server side part of XMLmind XML Ed-
itor Web Edition (XXEW), which is designed to run on computers having no display, then
docVi ew. get Di al ogPar ent () returnsnul | . Therefore if you intend to run your command not only
in XXE, the desktop app, but aso in XXEW, the Web Edition, you'll have to add this test at the be-
ginning of your command:

i f (docView. getDial ogParent () == null) {
return CommandResul t. STOPPED;

}

» The doExecut e method always returns a CommandResul t . Therefore
* Replace return EXECUTI ON_FAI LED; by return CommandResult.FAILED;, (return Com
mandResul t . CANCELED; after the user clicks Cancel in adiaog box).
* Replacereturn null; byreturn ConmandResul t . DONE;
* Replacereturn useful _result; by return CommandResul t. done(useful _result);

* |If the command is repeatable, use CommandResul t . success to specify how the command is to be
repeated. In practice, replace XXE v9 Docurrent Vi ew. addToConmmandHi st ory:

docVi ew. addToConmandHi story(this, "W" + Integer.toString((char)code, 16), title);
by XXE v10 CommandResul t . success:

CommandResul t result =
CommandResul t . success(null, "U+" + Integer.toString((char)code, 16), title);
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Porting an XXE v9 command to XXE
v10

Also make sure to take this pitfall [10] into account.

104



	XMLmind XML Editor - Developer's Guide
	Table of Contents
	Chapter 1. Introduction
	1. What you'll learn
	2. Compiling and running the code samples

	Part I. Commands
	Chapter 2. Commands
	1. The prepare and execute methods
	1.1. A very simple, sample command

	2. Making a command repeatable and recordable

	Chapter 3. Getting acquainted with XXE native DOM
	1. A sample program making use of XXE native DOM
	2. Compiling and running the sample program

	Chapter 4. Sample commands
	1. Sample command ConvertCaseCmd
	1.1. First step: prepare
	1.2. Second step: doExecute

	2. Sample command ShowMatchingCharCmd
	2.1. How it works
	2.2. First step: prepare
	2.3. Second step: doExecute

	3. Sample command WrapElementCmd
	3.1. How it works
	3.1.1. Using an ElementEditor

	3.2. First step: prepare
	3.3. Second step: doExecute

	4. Sample command MakeParagraphsCmd
	4.1. How it works
	4.2. First step: prepare
	4.3. Second step: doExecute

	5. Compiling and testing the sample commands


	Part II. Other extensions found in configuration files
	Chapter 5. Custom validation hook
	1. A sample validation hook
	2. Compiling and testing the sample validation hook

	Chapter 6. Custom attribute editor
	1. A sample attribute editor
	2. Compiling and testing the sample attribute editor


	Part III. CSS stylesheet extensions
	Chapter 7. All stylesheet extension points
	1. Stylesheet extension class
	2. Stylesheet extension method
	3. StyleSpecs, an object which knows about the intrinsic styles of an element
	4. Custom view components managed by CustomViewManager
	5. ComponentFactory
	6. GadgetFactory
	7. StyledElementViewFactory

	Chapter 8. Sample stylesheet extensions
	1. The problem
	2. The solution
	2.1. Solution of problem #1: invoke a custom method computing a CSS property value
	2.1.1. The StyleSheetExtension class
	2.1.2. The localize method

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

	2.3. Solution of problem #3: invoke a custom method computing the number of a listitem and use a BasicElementObserver to update orderedlists when needed to
	2.3.1. Interface BasicElementObserver
	2.3.2. The implementation of interface BasicElementObserver

	2.4. Solution of problem #4: implement an AttributeValueEditor
	2.4.1. Passive custom views
	2.4.2. Active custom views: specialized editors embedded in the DocumentView
	2.4.2.1. What is the CustomViewManager?
	2.4.2.2. Implementation of SmileyComboBox



	3. Compiling and testing the sample stylesheet extensions

	Part IV. Plug-ins
	Chapter 9. Virtual drive plug-in
	Chapter 10. Image toolkit plug-in
	Chapter 11. XSL-FO processor plug-in
	Chapter 12. Document format plug-in
	Chapter 13. Spell checker plug-in

	Part V. Extending the GUI of XXE
	Chapter 14. Application parts
	1. XXE, a multi-document, multi-view per document, XML editor
	2. XXE is specified as an assembly of AppParts

	Chapter 15. Sample application parts
	1. A custom About dialog box
	2. A custom tool which counts the words found in the active document
	2.1. How to count words in an XML document?
	2.2. Best strategy
	2.3. The word counter tool

	3. A custom preferences sheet which parametrizes the word counter
	4. Compiling and deploying these sample custom parts


	Appendix A. Packaging an add-on for XMLmind XML Editor integrated add-on manager
	1. Why packaging add-ons?
	2. Creating useful add-on descriptors

	Appendix B. Porting an XXE v9 command to XXE v10

