Entity Introduction The Entity Team March 10, 2001

Abstract An introduction to the use of Entity.

1. Note This tutorial was started in hopes of having it complete by the time we released 0.7.0. However, I didn’t want to wait on it being done, but thought this still might help people out. If you would like to do some work on this, please email imain@gtk.org. 2. Introduction The road to world domination is paved with obstacles. Your users want interfaces that are intuitive and flexible, but you don’t have the time to tweak a thousand lines of C++, compilation after tweak after compilation. Or maybe your users want to modify the interface to their own needs? Perhaps what you want is an easy way to serialize

Entity Introduction 1

your application’s state, to save it to disk or share it across the network? Maybe you want your application use a rich storage format, but can’t spare the investment to draft a format document, implement a parser, test it, maintain it .. Entity is here to minimize the effect of these obstacles on your programs. Entity reduces the time wasted by all these tasks, and is a real hoot to work with to boot! Entity isn’t just a rapid development framework, though. Entity gives your applications structure and serializable representation, a simple and powerful component model, and the opportunity to mix and match languages as you like - write your application’s logic in your favourite dynamic, interpreted language like python or javascript, use components written in perl, even optimize time-critical sections in C. Entity is not geared solely to user interface applications, but it was designed with this in mind, and works well in that role. Entity is actually a program that takes an XML description, and turns that description into in-memory objects. The scripting language of your choice is then used to manipulate these objects at runtime, allowing you to easily create dynamic applications. The objects may then be returned to an XML representation at any time. 3. Using XML Entity uses XML as a textual representation of an application. XML is parsed by Entity into a tree in memory. Everything is marked up from XML, including the user interface, code, and data that an application may use. Why XML ? While XML does have its share of problems, it is the natural fit for a tree-like markup, and is easily human readable and editable. It’s also fairly fast and simple to parse. Entity does not use all of the XML specification - only a small subset of all that "XML" can entail. All you need to know about XML is a few simple things. We’ll use an example to illustrate:

<element attribute="value">
  some data belonging to the outer node
  <child-element attribute="value"/>
  some more data belonging to the outer node
</element>

The words used in the above example name the parts of the representation they occupy. An ’element’ defines the type of the ’node’. A ’node’ is a single entry in an XML document. An attribute is just that - an attribute of the node, and of course, every attribute must have a value. You will also find that we use the word "tag" as synonym for "element". You will notice from the above example that XML must be ’balanced’, and that every tag must be properly closed. You will notice that the second line is closed by using the ’/>’ - a special notation to allow you to close the node without an explicit closing tag. In the above example, the ’child-element’ node becomes a child of the parent ’element’ node. This is because the ’childelement’ is declared within the ’element’ node - before the ’element’ node was closed.

You can also bind ’data’ to a node. This is done by having text placed after you start a node, and before you end it. The data will be concatenated and attached to its node. For example:

<sometag>
here is some data..
  <someothertag> bananas and pineapples </someothertag>
here is more data
</sometag>

The string "\nhere is some data..\n \nhere is more data", (\n is a way to say "enter" or "linebreak") will then be bound to the "sometag" node, and "bananas and pineapples" will be bound to the "someothertag" Another useful XML-ism used in Entity is CDATA. CDATA is just a way to quote the data of a node, so you can use XML’s special characters in your data. Here’s what it looks like:

<javascript>
<![CDATA[

data goes here ...
<this won’t confuse the parser>

]]>
</javascript>

This allows you to insert any kind of text in the CDATA section, without escaping it. This is often used for code sections within Entity.

Similar to CDATA are "processing command" nodes. The XML specification states that the data between <? and ?> markers should be passed straight to the program, without interpretation as XML. This is used to make a less ugly quoted tag. The example for CDATA would look like this with a processing command node instead:

<?javascript

data goes here
<this won’t confuse the parser>
?>

4. Data Structures

The XML tree is translated into a live tree of objects, but these objects may be thought of as if you were manipulating the XML tree directly. The structures/concepts that make up this tree are:

• ENode

This is the basic in-memory node, it has attributes and stores the information about the item it builds when it is added to the tree. An enode is displayed as ’element.name’, when element is the type of node, and name is the name attribute, if no name attribute is set, name will be an underscore and a unique number. ex ’button. 342’. This is mapped into a Class in most languages, which you can use to bind to a node in a running Entity application. See the ENode API reference below for more details.

• Attribute This is an attribute of the enode, within the renderers functions are registered for when an attribute is set or requested. In OO speak, these act as methods of the class of the node type.

• Path

A Path is how to describe where an enode is in the program, it starts at the root and progresses down the tree of enodes, putting the element.name representation seperated by ’/’s until it gets the the destination enode. In most languages if you print an enode it will give its path.

5. Getting Started.

Now that we have an understanding of XML, and a general idea of how Entity itself works, we’ll show you how to create and run simple program. Running entity Programs Entity works like a scripting languages in how it loads up its applications. The command: $ entity file.e will load up file.e (which contains an application marked up in XML), and begin interpreting it. Alternatively you can use what is called the ’shebang’ method, in which you make the first line of the file: #!/path/to/entity or #!/usr/bin/env entity and set the file’s permissions to include execution. This allows you to run it as an interpreted file directly, without having to call entity on it each time. The second method is preferred because it will work as long as you have /usr/bin/env, and Entity is in your path. Entity’s XML parser knows to ignore shebang lines if they are present. A first Entity program Our sample file looks like this:

Entity Introduction 6

<object name="foo">
  <window title="This app rules">
    <button label="DO NOT CLICK ME"/>
  </window>
  <?perl
### This is where the code will go, when we write it later
  ?>
</object>

When entity parses this, it builds a tree of ENodes that can be represented like this:

/object.foo
  /window._123
    /button._254
  /perl._343

The names " 123", " 254" and " 343" are just unique identifiers made up by entity; they may be different from run to run.

This should be familiar to anyone who has seen a graphical directory tree browser. We can see that we have a root, "/", which has a single child, an object node called "foo". "foo" in turn has two children: a window node with an arbitrary (but unique) name, and a perl node with another arbitrary name. The window has one child: a button node with an arbitrary name.

At parse time entity will construct the implementations of these tags and keep them synchronized with your tree. In our example, a window is made with title "This app rules", containing just a button labelled "DO NOT CLICK ME". Also, the perl code is compiled and placed in its own perl namespace.

As a consequence of these at-startup actions, syntax errors or compilation errors in code elements will be flagged at startup. The tree will still continue being built and the program will be run, but the offending node will not be added to the tree.

Once entity has finished parsing the XML file and building the in-memory objects, entity waits for events to happen - events being anything the application listens to, from user actions to network activity.

If the user clicks the button, entity looks to see if that button wants to report the event to anyone. Since our example has no code, nothing happens. Let’s change that now.

Change your file to look like this:

<object name="foo">
  <window title="This app rules">
    <button label="DO NOT CLICK ME" onclick="perl:clicked"/>
  </window>
  <?perl
    sub clicked
    {
      $the_button = shift;
      print "button $the_button was clicked\n";
    }
  ?>
</object>

So what’s changed? We’ve added an attribute called "onclick" to our button tag, with the value "perl:clicked". This means that when a click event happens, entity looks in any perl nodes within the parent object tag (this is one of the main roles of the object tag) for a procedure called "clicked" and executes that.

We’ve also added some code in the perl node, a sub called "clicked" that we’ve told the button to call on click events. This sub takes one parameter: the node that was clicked. This is so you can use a single handler for a number of events, which can often be a very elegant way of doing things.

You will find that in many applications programmers will set the "default-lang" attribute in the object node to specify what language should be called when no language identifier is given. For example:

<object default-lang="javascript">
    <button onclick="some_javascript_function"/>
    ...
</object>

Because of the ’default-lang="javascript"’ attribute of this object, when the button is clicked, entity assumes the onclick callback "some javascript function" is in fact a javascript function. Entity will search for this function in any javascript nodes within this object and execute this function.

6. A More complex Application

To really excercise some entity, we’re going to make an application that modifies its own structure.

Here’s the XML:

<object name="foo">

  <window title="This app rules">

    <button label="DO NOT CLICK ME" onclick="perl:clicked"/>

  </window>

  <?perl

    sub clicked

    {

      $the_button = shift;

      print "button $the_button was clicked\n";

      $the_button->attrib("label" => "I TOLD YOU NOT TO CLICK ME");

      $xml_to_be_appended = qq!

        <window title="This app still rules">

          <button label="REALLY, DO NOT CLICK ME" onclick="perl:clicked"/>

        </window>

!;

      $the_button->append_xml($xml_to_be_appended);

    }

  ?>

</object>

Now every time a button is clicked, this button-node has its "label" attribute changed, and a small XML tree is appended to the button-node. The appended XML becomes a child of the button-node and consists of a window-node which in turn has another button-node as its child. This new button can then be clicked, which calls the "perl:clicked" callback, which then changes the label and appends another small XML tree... and so on ad infinitum.

Note in this case that the same perl callback function can be used any number of times with various entity events (in this case, with "onclick" events from various buttons). Notice, also, that entity dynamically re-renders changed attributes and new nodes.

7. ENode API

The enode API is similar across all languages, but not identical. The reference API is documented in docs/ENode.idl, in the Entity distribution. This API is then mapped as well as possible into each language supported by Entity. Some languages also have special ways of doing things that can make life easier. Where that is the case, those features have been used.

There are a few global methods that the langauges embedded within Entity will recognise. These will all return either a single ENode object (an instance of the ENode class), or a list of ENode objects. These are generally designed to find nodes within your application, and return the object representation of them to you so that you may manipulate them. All these search routines will start at the parent ’object’ tag of the code that calls them. This allows seperate ’object’s to exist within entity, and not have them interfere with one another.

• enode

This function returns the ENode that matches its argument. This is generally a ’basename’ argument, that is, the type of the node concatenated with the name of the node (eg, ’button.mybutton’). The name is also optional, so you may simply search for ’button’ and it will return the first match. If the arg starts with a ’/’ it will return the node based on a full path starting at the root of the XML tree. If no node matches it will return the appropriate NULL construct for the language it was called from.

Examples: perl: my $node = enode("button.Mybutton"); javascript: othernode = enode ("ctree.FooCtree"); C: ENode *thisnode; thisnode = enode ("valign.MyAlign"); python: thatnode = enode("object"); tcl: set node [enode object.FooObject]

• enode rx

Same as enode except the argument it accepts is a regular expression (perl compatible), matching the basename of each node in turn.

Entity Introduction 7

Entity Introduction 8

Entity Introduction 9

Entity Introduction 10

Entity Introduction 11

Entity Introduction 12

Entity Introduction 13

Entity Introduction 14

Entity Introduction 15

Entity Introduction 16

Entity Introduction 17

Entity Introduction 18

Entity Introduction 19

Entity Introduction 20

Entity Introduction 21

Entity Introduction 22

Entity Introduction 23

Entity Introduction 24

Entity Introduction 25

Entity Introduction 26

Entity Introduction 27

Entity Introduction 28

Entity Introduction 29

Entity Introduction 30

Entity Introduction 31

Entity Introduction 32

Entity Introduction 33

Entity Introduction 34

Entity Introduction 35

Entity Introduction 36

Entity Introduction 37

Entity Introduction 38

Entity Introduction 39

Entity Introduction 40

Entity Introduction 41

Entity Introduction 42

Entity Introduction 43

Entity Introduction 44

Entity Introduction 45

Entity Introduction 46

Entity Introduction 47

Entity Introduction 48

Entity Introduction 49

Entity Introduction 50

Entity Introduction 51

Entity Introduction 52

Entity Introduction 53

Entity Introduction 54

Entity Introduction 55

Entity Introduction 56

Entity Introduction 57

Entity Introduction 58

Entity Introduction 59

Entity Introduction 60

Entity Introduction 61

Entity Introduction 62

Entity Introduction 63

Entity Introduction 64

Entity Introduction 65

Entity Introduction 66

Entity Introduction 67

Entity Introduction 68

Entity Introduction 69

Entity Introduction 70

Entity Introduction 71

Entity Introduction 72

Entity Introduction 73

Entity Introduction 74

Entity Introduction 75

Entity Introduction 76

Entity Introduction 77

Entity Introduction 78

Entity Introduction 79

Entity Introduction 80

Entity Introduction 81

Entity Introduction 82

Entity Introduction 83

Entity Introduction 84

Entity Introduction 85

Entity Introduction 86

Entity Introduction 87

Entity Introduction 88

Entity Introduction 89

Entity Introduction 90

Entity Introduction 91

Entity Introduction 92

Entity Introduction 93

Entity Introduction 94

Entity Introduction 95

Entity Introduction 96

Entity Introduction 97

Entity Introduction 98

Entity Introduction 99

Entity Introduction 100

Entity Introduction 101

Entity Introduction 102

Entity Introduction 103

Entity Introduction 104

Entity Introduction 105

Entity Introduction 106

Entity Introduction 107

Entity Introduction 108

Entity Introduction 109

Entity Introduction 110

Entity Introduction 111

Entity Introduction 112

Entity Introduction 113

Entity Introduction 114

Entity Introduction 115

Entity Introduction 116

Entity Introduction 117

Entity Introduction 118

Entity Introduction 119

Entity Introduction 120

Entity Introduction 121

Entity Introduction 122

Entity Introduction 123

Entity Introduction 124

Entity Introduction 125

Entity Introduction 126

Entity Introduction 127

Entity Introduction 128

Entity Introduction 129

Entity Introduction 130

Entity Introduction 131

Entity Introduction 132

Entity Introduction 133

Entity Introduction 134

Entity Introduction 135

Entity Introduction 136

Entity Introduction 137

Entity Introduction 138

Entity Introduction 139

Entity Introduction 140

Entity Introduction 141

Entity Introduction 142

Entity Introduction 143

Entity Introduction 144

Entity Introduction 145

Entity Introduction 146

Entity Introduction 147

Entity Introduction 148

Entity Introduction 149

Entity Introduction 150

Entity Introduction 151

Entity Introduction 152

Entity Introduction 153

Entity Introduction 154

Entity Introduction 155

Entity Introduction 156

Entity Introduction 157

Entity Introduction 158

Entity Introduction 159

Entity Introduction 160

Entity Introduction 161

Entity Introduction 162

Entity Introduction 163

Entity Introduction 164

Entity Introduction 165

Entity Introduction 166

Entity Introduction 167

Entity Introduction 168

Entity Introduction 169

Entity Introduction 170

Entity Introduction 171

Entity Introduction 172

Entity Introduction 173

Entity Introduction 174

Entity Introduction 175

Entity Introduction 176

Entity Introduction 177

Entity Introduction 178

Entity Introduction 179

Entity Introduction 180

Entity Introduction 181

Entity Introduction 182

Entity Introduction 183

Entity Introduction 184

Entity Introduction 185

Entity Introduction 186

Entity Introduction 187

Entity Introduction 188

Entity Introduction 189

Entity Introduction 190

Entity Introduction 191

Entity Introduction 192

Entity Introduction 193

Entity Introduction 194

Entity Introduction 195

Entity Introduction 196

Entity Introduction 197

Entity Introduction 198

Entity Introduction 199

Entity Introduction 200

Entity Introduction 201

Entity Introduction 202

Entity Introduction 203

Entity Introduction 204

Entity Introduction 205