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Dan Yoder

• Building Web Apps Since 1995

• Founder of zeraweb.com - Web design, 
programming, and hosting

• Author of Cruiser JavaScript libraries

• Includes advanced FP-style parsing library

• And, of course, Behaviors!



Remember This?
<table border=’0’ bgcolor=’#fff’ ...>
  <tr><td onClick=’showEntries()’>
    <table border=’0’ cellspacing=’5’ ...>
      <tr><td onClick=’showPreview()’>
        <font family=’verdana, ...>

Difficult to read and maintain
Inaccessible for designers



Ugly = Costly



CSS Cleans Things Up
<div class=’blog’>
  <div class=’entry’>
    <h1>Why CSS Matters</h1>
    ...

div.blog { 
  float: left; 
  width: 100%;
  font-family: verdana;
  ...

H
TM

L
CS

S



Separation Of 
Concerns

• Style versus content

• Easy to read and maintain both

• Programmers focus on structure (HTML)

• Designers focus on appearance (CSS)



“What’s good for CSS 
is good for JavaScript.”

- Jeremy Keith, AListApart.com



The Fly In The 
Ointment

<div class=’blog’ onClick=’showEntries()’>
  <div class=’entry’onMouseOver=’showPreview()’>
    <h1>Why CSS Matters</h1>

For simple cases, we can live with this.
But as Web apps become more complex,

this approach becomes costly.



UJS. 
Unobtrusive 
JavaScript.
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Various Solutions

• Microsoft / IE Behavior Scripts

• W3C Behavior Standard

• Ben Nolan’s Behaviour JavaScript

• jQuery: $(’div.product’).click( ... )



Various Solutions

• Microsoft / IE Behavior Scripts

• W3C Behavior Standard

• Ben Nolan’s Behaviour JavaScript

• jQuery: $(’div.product’).click( ... )

Only works on IE

Not implemented

Inaccessible to designers



First Try

• Behaviours extension

• Re-implemented in Prototype

• Added decorator methods (‘click’)

• Loads as a JavaScript file (‘behaviors.js’)



First Try
<div class=’blog’>
  <div class=’entry’>
    <h1>Why CSS Matters</h1>
    ...

with (Behaviors) {
  do({ ’div.blog’  : click( showEntries ), 
       ’div.entry’ : mouseOver( displayPreview ),
   ...
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Second Try
<div class=’blog’>
  <div class=’entry’>
    <h1>Why CSS Matters</h1>
    ...

{ ’div.blog’ : {
  mixin: Blog
  click: ‘showEntries’ },
  
 ’div.entries’ : { ...
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Second Try
<div class=’blog’>
  <div class=’entry’>
    <h1>Why CSS Matters</h1>
    ...

{ ’div.blog’ : {
  mixin: Blog
  click: ‘showEntries’ },
  
 ’div.entries’ : { ...
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Looks kind of 
like CSS ...



Third Try

• Used CSS syntax

• Load file on page load

• Convert to JSON using RegExp



Third Try
<div class=’blog’>
  <div class=’entry’>
    <h1>Why CSS Matters</h1>
    ...

div.blog { mixin: Blog; click: showEntries; }
div.entry { mouseOver: showPreview }
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Challenges

• Network latency

• Parsing and processing

• Only loads after page loads

• Binding semantics



Challenges

• Network latency

• Parsing and processing

• Only loads after page loads

• Binding semantics

red-herring: loads just as 
fast as a javascript file

rewrote to use LLk 
recursive descent parser

DOMContentLoaded :)

binding function



Separation Of 
Concerns

• Style versus content

• Easy to read and maintain both

• Programmers focus on structure (HTML)

• Designers focus on appearance (CSS)

take 2

versus behavior

all three

and interfaces (JavaScript)

and behaviors (BSS)



Binding Example

a.save { 

  // up takes CSS selector ‘form’
  binding: up( form ); 

  // ‘submit’ is method on form element
  click: submit;
}

BS
S

Making Any Button A Form Submit Button



Binding Functions

down ( selector ) Binds to the first 
descendant element matching the given 
selector. 

next ( selector ) Binds to the first sibling 
after the element that matches the given 
selector.

previous ( selector ) Binds to the first 
sibling before the element that matches the 
given selector.

new ( class ) Binds to the result of 
instantiating a new instance of the given 
class. Constructor is passed the original 
element.

object ( object ) Binds to the given object.

select ( selector ) Binds to the first 
element in the document that matches the 
given selector. 

up ( selector ) Binds to the first ancestor 
element matching the given selector.



Tab Control In 15 LOC
http://dev.zeraweb.com:2000/demos/behaviors



The JavaScript
Controls.Tab = function(e) {}
Controls.Tab.prototype = {
 select: function(e) {
  var button = ( e instanceof Event ) ? Event.element(e) : e;
  var tab = $(button.href.split('#')[1]);
  // deselect existing selection if there is one
  if (this.tab) { 
   this.tab.removeClassName('selected');
   this.button.removeClassName('selected');
  }
  // select the new button / tab combo
  this.tab = tab.addClassName('selected');
  this.button = button.addClassName('selected');
 }
}



The HTML

<div class='tabs'>
  <div class='buttons'>
    <a href='#tab-1'>First Tab</a>
    <a href='#tab-2'>Second Tab</a>
    <a href='#tab-3'>Third Tab</a>
  </div>
  <div class='tab' id='tab-1'>
    ... 
  <div class='tab' id='tab-2'>
    ... 
  <div class='tab' id='tab-3'>
    ... 



The Behaviors

div.tabs { binding: new( Controls.Tab ); }

Bind parent element to instance of Tab

Bind buttons to parent and forward click event

Initialize control by selecting first tab
Note the use of CSS3 selector

div.tabs div.buttons a { binding: up( div.tabs ); click: select; }

div.tabs div.buttons a:first-child { load: select; }



• Programmer:

• Define a “behavior” via JavaScript

• Define structure via HTML

• Designer:

• Define appearance via CSS

• Wire behaviors to HTML via stylesheet

Best Practices



Text Replacement

• Replace headings rendered using browser 
fonts with high-quality antialiased fonts

• sIFR: Uses Flash to replace headings with 
high-quality Flash text objects

• Studio: Server-side image generation to 
accomplish same goal



Font Replacement

Controls.Heading.prototype = {
 replace: function() {
  var e = this.element;
  var q = $H({
   s: e.innerHTML, f: e.getStyle('font-family'), 
   h: e.clientHeight, w: e.clientWidth, 
   p: e.getStyle('font-size'), c: e.getStyle('color'),
   l: e.getStyle('letter-spacing')
  });
     var img = Html.img({ 
   src: '/s/heading?' + q.toQueryString(),
   style: 'display: none' 
  });
  e.appendChild( img );
  Event.observe( img, 'load', function() {
   Element.remove( e.firstChild ); 
   Effect.Appear( img );
  });
 }
}

extract attributes 
of heading

Controls.Heading
- replace()

uses Cruiser builder to 
create img element - 
initially hidden

when image loads, remove the 
original heading text and replace 
it with the image



Font Replacement

• Replace all first level headings with images:

• h1 { binding: new( Controls.Heading ); 
  load: replace }

• Replace only the banner heading:

• #banner h1 { binding: new( Controls.Heading ); 
  load: replace }

• The designer decides which headings to 
replace. We just provide the capability.



“Too Big”
“Too Slow”

etc.



25K

• Version 0.4

• 140 LOC / 5K

• Libraries

• Parser (2K) + Core (4K)

• Prototype 1.5.1 (92K)

• Compressed < 25K



Under The Hood



Implementation

• Load BSS via Link tag:

• <link href='/stylesheets/demos/behaviors.bss' 
  rel='behaviors' type='text/bss'>

• document.getElementsByTagName('link')

• Use Ajax to load file:

• new Ajax.Request( href, 
  Behaviors.Stylesheet.request ); 

• Behaviors.Stylesheet.request = 
  { method: 'get',
    onSuccess: Behaviors.Stylesheet.process };



Processing
var rules = Behaviors.Stylesheet.parse( t.responseText );
Parse the behaviors file

rules.each( function(r) {
For each rule ...

  var elements = $$(r.key);
Get the element for the selector

  var attributes = $H(r.value);
Get the attributes for this rule

  elements.each( function(e) {
For each selected element ....

    if (!e.binding) { e.binding = e; }
Set the default binding (the element itself)

 attributes.each( function(a) {
Go through each attribute ...

    var fn = Behaviors.Attributes[a.key.camelize()];
Determine the decorator function to call

    try{ fn ? fn( e, a.value ) : null }
       catch(all) {}
}) }) });

Attempt to run it, ignoring errors



Binding Functions

Behaviors.Bindings = {
 'new' : function(e,x) { Behaviors.Utils.bind( e,  eval('new '+x+'(e)') );  },
 'object' : function(e,x) {  Behaviors.Utils.bind(e, eval(x) );  },
 'select' : function(e,x) {  Behaviors.Utils.bind(e, $$0(x) );  }, 
 'up' : function(e,x) { Behaviors.Utils.bind(e, e.up(x) ); },
 'down' : function(e,x) { Behaviors.Utils.bind(e, e.down(x) ); },
 'previous' : function(e,x) { Behaviors.Utils.bind(e, e.previous(x) ); },
 'next' : function(e,x) { Behaviors.Utils.bind(e, e.next(x) ); }
}

$$0 - Cruiser extension to 
Prototype, same as $$(x)[0]



Why Prototype?

• “Ruby-esque” (we like Ruby)

• Default JavaScript library for Ruby On Rails

• Enhanced basic types: Array, Hash, String

• Enhanced DOM, Ajax, CSS3 support

• Focus: does not try to be a widget library

• Standards: supported whenever possible



Challenges
• Allow for multiple bindings for an element

• Handle dynamic replacement (major Ajax requirement)

• Allow for more dynamic behaviors

• Adjust behaviors when class changes

• item.addClassName(‘draggable’)

• Just like CSS does with styles

• Incorporating new semantics

• New built-in attributes?
div.product { draggable: true; }
div.cart { accepts: div.product }



Lessons Learned

Get Some Help.
Libraries like Prototype 

and jQuery are invaluable.

Not Just “Buzz.”
Ajax really does invite you 

to rethink the way you build 
Web apps.

Behave Yourself.
It’s not just about 

separating content from 
presentation, but also

from behaviors.

It’s Possible.
Don’t be a skeptic. Web 

technology is evolving rapidly. Yet 
nearly all the technology we’re 

using has been available for years.

Optimize Last.
Still applies. 

DOMContentLoaded and 
JavaScript compression are just 

two examples of this.



Links

• zeraweb.com - our Web consulting firm

• dev.zeraweb.com - blog and Cruiser library

• dev.zeraweb.com:2000/demos/behaviors

• studio.vixby.com - theme authoring service



Questions?
dan@zeraweb.com


