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JavaScript: de-facto 
language for Web 2.0
• JavaScript increasingly used to write 

sophisticated, interactive web applications:

Games

Development EnvironmentsProductivity Applications
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UI programming with 
JavaScript

• JavaScript is single-threaded; event-driven 
programming only way for interactive apps

• E.g., trigger when “click” on HTML element:
element.addEventListener(
  “click”, function(){alert(“clicked!”)})

• E.g., break-up long-running computation:
function longcompute() {
  /* ... */ setTimeout(longcompute, 0) }
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Understanding event-
driven control flow
• Often interested in sequences of events
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function start(event) {
  A.removeEventListener(“mousedown”, start);
  A.addEventListener(“mouseup”, stop);
  A.style.background = “yellow”;
}

function stop(event) {
  A.removeEventListener(“mouseup”, stop);
  A.style.background = “white”;
}

A.addEventListener(“mousedown”, start);

Understanding event-
driven control flow
• Often interested in sequences of events
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Control flow is 
indirect, convoluted, 
hard to understand
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function start(event) {
  A.removeEventListener(“mousedown”, start);
  A.addEventListener(“mouseup”, stop);
  A.style.background = “yellow”;
}

function stop(event) {
  A.removeEventListener(“mouseup”, stop);
  A.style.background = “white”;
}
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Understanding event-
driven control flow
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Control flow is 
indirect, convoluted, 
hard to understand

mousedown start mouseup stop

Control flow 
“plumbing” 

interspersed 
with

“action”



function start(event) {
  A.removeEventListener(“mousedown”, start);
  A.addEventListener(“mouseup”, stop);
  A.style.background = “yellow”;
}

function stop(event) {
  A.removeEventListener(“mouseup”, stop);
  A.style.background = “white”;
}

A.addEventListener(“mousedown”, start);

Maintaining event-driven 
programs

• Modifications are annoyingly difficult
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Maintaining event-driven 
programs

• Modifications are annoyingly difficult
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function start(event) {
  A.removeEventListener(“mousedown”, start);
  A.addEventListener(“mouseup”, stop);
  A.addEventListener(“mousemove”, nudge);
  A.style.background = “yellow”;
}
function stop(event) {
  A.removeEventListener(“mouseup”, stop);
  A.removeEventListener(“mousemove”, nudge);
  A.style.background = “white”;
}
function nudge(event) { /* ... */ }
A.addEventListener(“mousedown”, start);

mousemove nudge

mousedown start mouseup stop



Maintaining event-driven 
programs

• Modifications are annoyingly difficult
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function start(event) {
  A.removeEventListener(“mousedown”, start);
  A.addEventListener(“mouseup”, stop);
  A.addEventListener(“mousemove”, nudge);
  A.style.background = “yellow”;
}
function stop(event) {
  A.removeEventListener(“mouseup”, stop);
  A.removeEventListener(“mousemove”, nudge);
  A.style.background = “white”;
}
function nudge(event) { /* ... */ }
A.addEventListener(“mousedown”, start);

Changes strewn 
throughout code

mousemove nudge

mousedown start mouseup stop



function start1(event) {
  A.removeEventListener(“mousedown”, start1);
  A.addEventListener(“mouseup”, stop1);
  A.style.background = “yellow”;
}

function stop1(event) {
  A.removeEventListener(“mouseup”, stop1);
  A.style.background = “white”;
}

A.addEventListener(“mousedown”, start1);

function start(event) {
  A.removeEventListener(“mousedown”, start);
  A.addEventListener(“mouseup”, stop);
  A.addEventListener(“mousemove”, nudge);
  A.style.background = “yellow”;
}
function stop(event) {
  A.removeEventListener(“mouseup”, stop);
  A.removeEventListener(“mousemove”, nudge);
  A.style.background = “white”;
}
function nudge(event) { /* ... */ }
A.addEventListener(“mousedown”, start);

mousedown start1 mouseup stop1

mousemove nudge

mousedown start mouseup stop

Maintaining event-driven 
programs

• What if you want old and new behavior?
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function start1(event) {
  A.removeEventListener(“mousedown”, start1);
  A.addEventListener(“mouseup”, stop1);
  A.style.background = “yellow”;
}

function stop1(event) {
  A.removeEventListener(“mouseup”, stop1);
  A.style.background = “white”;
}

A.addEventListener(“mousedown”, start1);

function start(event) {
  A.removeEventListener(“mousedown”, start);
  A.addEventListener(“mouseup”, stop);
  A.addEventListener(“mousemove”, nudge);
  A.style.background = “yellow”;
}
function stop(event) {
  A.removeEventListener(“mouseup”, stop);
  A.removeEventListener(“mousemove”, nudge);
  A.style.background = “white”;
}
function nudge(event) { /* ... */ }
A.addEventListener(“mousedown”, start);
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mousedown start mouseup stop
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programs

• What if you want old and new behavior?
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  A.addEventListener(“mouseup”, stop);
  A.addEventListener(“mousemove”, nudge);
  A.style.background = “yellow”;
}
function stop(event) {
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  A.style.background = “white”;
}
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Maintaining event-driven 
programs

• What if you want old and new behavior?
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function start1(event) {
  A.removeEventListener(“mousedown”, start1);
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  A.style.background = “yellow”;
}

function stop1(event) {
  A.removeEventListener(“mouseup”, stop1);
  A.style.background = “white”;
}

A.addEventListener(“mousedown”, start1);

function start(event) {
  A.removeEventListener(“mousedown”, start);
  A.addEventListener(“mouseup”, stop);
  A.addEventListener(“mousemove”, nudge);
  A.style.background = “yellow”;
}
function stop(event) {
  A.removeEventListener(“mouseup”, stop);
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  A.style.background = “white”;
}
function nudge(event) { /* ... */ }
A.addEventListener(“mousedown”, start);

mousedown start1 mouseup stop1 mousemove nudge

mousedown start mouseup stop

Maintaining event-driven 
programs

• What if you want old and new behavior?
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  function start(event) {
    A.removeEventListener(“mousedown”, start);
    A.addEventListener(“mouseup”, stop);
    A.style.background = “yellow”;
  }
  function stop(event) {
    A.removeEventListener(“mouseup”, stop);
    A.style.background = “white”;
  }
  A.addEventListener(“mousedown”, start);

Re-using event-driven 
components

• Say, want to maximize re-use (it’s good!)
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  function start(event) {
    A.removeEventListener(“mousedown”, start);
    A.addEventListener(“mouseup”, stop);
    A.style.background = “yellow”;
  }
  function stop(event) {
    A.removeEventListener(“mouseup”, stop);
    A.style.background = “white”;
  }
  A.addEventListener(“mousedown”, start);

Re-using event-driven 
components

• Say, want to maximize re-use (it’s good!)
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mousedown start mouseup stop

We can factor 
out the target

A



function foo(x) {
  function start(event) {
    x.removeEventListener(“mousedown”, start);
    x.addEventListener(“mouseup”, stop);
    x.style.background = “yellow”;
  }
  function stop(event) {
    x.removeEventListener(“mouseup”, stop);
    x.style.background = “white”;
  }
  x.addEventListener(“mousedown”, start);
}
foo(A); foo(B);

Re-using event-driven 
components

• Say, want to maximize re-use (it’s good!)
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}
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function foo(x) {
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Re-using event-driven 
components

• Say, want to maximize re-use (it’s good!)
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mousedown start mouseup stop

A

But, we cannot 
decouple start 

and stop

In fact, the closure 
makes it worse



Event-driven programs 
with Arrowlets

• Arrowlets is a JavaScript library to make 
composing events easy

• easy-to-understand control flow

• “plumbing” separate from “action”

• small, modular compositions enables re-use
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• The state machine (from before):

• Re-write start/stop without plumbing:
function start(target, event)
{    target.style.background = “yellow”;
     return target;                        }
function stop(target, event,)
{    target.style.background = “white”;
     return target;                        }

Event-driven control 
flow with Arrowlets

14
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Event-driven control 
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• The state machine:

• Compose using Arrowlets:

Event-driven control 
flow with Arrowlets
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• The state machine:

• Compose using Arrowlets:
var step1 = EventA(“mousedown”).bind(start);

Event-driven control 
flow with Arrowlets
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• The state machine:

• Compose using Arrowlets:
var step1 = EventA(“mousedown”).bind(start);

Event-driven control 
flow with Arrowlets
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• The state machine:

• Compose using Arrowlets:
var step1 = EventA(“mousedown”).bind(start);
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15

mousedown start

mouseup stopA

Wait for “mousedown” 
on the input

then



• The state machine:

• Compose using Arrowlets:
var step1 = EventA(“mousedown”).bind(start);

Event-driven control 
flow with Arrowlets

15
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mouseup stopA

Wait for “mousedown” 
on the input

then

call start



• The state machine:

• Compose using Arrowlets:
var step1 = EventA(“mousedown”).bind(start);

Event-driven control 
flow with Arrowlets
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• The state machine:

• Compose using Arrowlets:
var step1 = EventA(“mousedown”).bind(start);

Event-driven control 
flow with Arrowlets
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• The state machine:

• Compose using Arrowlets:
var step1 = EventA(“mousedown”).bind(start);

Event-driven control 
flow with Arrowlets
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• The state machine:

• Compose using Arrowlets:
var step1 = EventA(“mousedown”).bind(start);

Event-driven control 
flow with Arrowlets
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• The state machine:

• Compose using Arrowlets:
var step1 = EventA(“mousedown”).bind(start);

Event-driven control 
flow with Arrowlets
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• regular functions

Combinators compose arrows



• The state machine:

• Compose using Arrowlets:
var step1 = EventA(“mousedown”).bind(start);
var step2 = EventA(“mouseup”).bind(stop);
var step1and2 = step1.next(step2);

Event-driven control 
flow with Arrowlets
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• The state machine:

• Compose using Arrowlets:
var step1 = EventA(“mousedown”).bind(start);
var step2 = EventA(“mouseup”).bind(stop);
var step1and2 = step1.next(step2);

Event-driven control 
flow with Arrowlets
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• The state machine:

• Compose using Arrowlets:
var step1 = EventA(“mousedown”).bind(start);
var step2 = EventA(“mouseup”).bind(stop);
var step1and2 = step1.next(step2);
step1and2.run(A);

Event-driven control 
flow with Arrowlets
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• The state machine:

• Compose using Arrowlets:
var step1 = EventA(“mousedown”).bind(start);
var step2 = EventA(“mouseup”).bind(stop);
var step1and2 = step1.next(step2);
step1and2.run(A);

Event-driven control 
flow with Arrowlets
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f.run(x) begins running the 
composition with initial input x.



Comparing the old way 
to Arrowlets

Old way:
function start(event) {
  A.removeEventListener(“mousedown”, start);
  A.addEventListener(“mouseup”, stop);
  A.style.background = “yellow”;
}

function stop(event) {
  A.removeEventListener(“mouseup”, stop);
  A.style.background = “white”;
}

A.addEventListener(“mousedown”, start);

Arrowlets:
function start(event, target) {
    target.style.background = “yellow”;
    return target;
}

function stop(event, target) {
    target.style.background = “white”;
    return target;
}

var step1 = EventA(“mousedown”).bind(start);
var step2 = EventA(“mouseup”).bind(stop);
var step1and2 = step1.next(step2);
step1and2.run(A);
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function start(event) {
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function start(event, target) {
    target.style.background = “yellow”;
    return target;
}

function stop(event, target) {
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}
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Target no longer 
hard-coded

mousedown start

mouseup stopA

Straightforward translation 
of state machine

Composition 
is modular

Event handlers 
are decoupled



Real example:
drag-and-drop

• Common in many JavaScript libraries

• Browsers lack built-in support

• Rich interaction in state machine:

• ≥ 3 states (depending on features)

• includes branches and loops
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    var DDM = Y.DD.DDM,
        NODE = 'node',
        DRAGGING = 'dragging',
        DRAG_NODE = 'dragNode',
        OFFSET_HEIGHT = 'offsetHeight',
        OFFSET_WIDTH = 'offsetWidth',        
        MOUSE_UP = 'mouseup',
        MOUSE_DOWN = 'mousedown',
        DRAG_START = 'dragstart',
        /**
        * @event drag:mouseDown
        * @description Handles the mousedown DOM event, checks to see if you have a valid handle then starts 
the drag timers.
        * @preventable _defMouseDownFn
        * @param {Event.Facade} ev The mousedown event.
        * @bubbles DDM
        * @type {Event.Custom}
        */
        EV_MOUSE_DOWN = 'drag:mouseDown',
        /**
        * @event drag:afterMouseDown
        * @description Fires after the mousedown event has been cleared.
        * @param {Event.Facade} ev The mousedown event.
        * @bubbles DDM
        * @type {Event.Custom}
        */
        EV_AFTER_MOUSE_DOWN = 'drag:afterMouseDown',
        /**
        * @event drag:removeHandle
        * @description Fires after a handle is removed.
        * @bubbles DDM
        * @type {Event.Custom}
        */
        EV_REMOVE_HANDLE = 'drag:removeHandle',
        /**
        * @event drag:addHandle
        * @description Fires after a handle is added.
        * @bubbles DDM
        * @type {Event.Custom}
        */
        EV_ADD_HANDLE = 'drag:addHandle',
        /**
        * @event drag:removeInvalid
        * @description Fires after an invalid selector is removed.
        * @bubbles DDM
        * @type {Event.Custom}
        */
        EV_REMOVE_INVALID = 'drag:removeInvalid',
        /**
        * @event drag:addInvalid
        * @description Fires after an invalid selector is added.
        * @bubbles DDM
        * @type {Event.Custom}
        */
        EV_ADD_INVALID = 'drag:addInvalid',
        /**
        * @event drag:start
        * @description Fires at the start of a drag operation.
        * @bubbles DDM
        * @type {Event.Custom}
        */
        EV_START = 'drag:start',
        /**
        * @event drag:end
        * @description Fires at the end of a drag operation.
        * @bubbles DDM
        * @type {Event.Custom}
        */
        EV_END = 'drag:end',
        /**
        * @event drag:drag
        * @description Fires every mousemove during a drag operation.
        * @bubbles DDM
        * @type {Event.Custom}
        */
        EV_DRAG = 'drag:drag',
        /**
        * @event drag:align
        * @preventable _defAlignFn
        * @description Fires when this node is aligned.
        * @bubbles DDM
        * @type {Event.Custom}
        */
        EV_ALIGN = 'drag:align',
        /**
        * @event drag:over
        * @description Fires when this node is over a Drop Target. (Fired from dd-drop)
        * @bubbles DDM
        * @type {Event.Custom}
        */
        /**
        * @event drag:enter
        * @description Fires when this node enters a Drop Target. (Fired from dd-drop)
        * @bubbles DDM
        * @type {Event.Custom}
        */
        /**
        * @event drag:exit
        * @description Fires when this node exits a Drop Target. (Fired from dd-drop)
        * @bubbles DDM
        * @type {Event.Custom}
        */
        /**
        * @event drag:drophit
        * @description Fires when this node is dropped on a valid Drop Target. (Fired from dd-ddm-drop)
        * @bubbles DDM
        * @type {Event.Custom}
        */
        /**
        * @event drag:dropmiss
        * @description Fires when this node is dropped on an invalid Drop Target. (Fired from dd-ddm-drop)
        * @bubbles DDM
        * @type {Event.Custom}
        */
    
    Drag = function(o) {
        this._lazyAddAttrs = false;
        Drag.superclass.constructor.apply(this, arguments);

        var valid = DDM._regDrag(this);
        if (!valid) {
            Y.error('Failed to register node, already in use: ' + o.node);
        }
    };

    Drag.NAME = 'drag';

    Drag.ATTRS = {
        /**
        * @attribute node
        * @description Y.Node instanace to use as the element to initiate a drag operation
        * @type Node
        */
        node: {
            setter: function(node) {
                var n = Y.get(node);
                if (!n) {
                    Y.error('DD.Drag: Invalid Node Given: ' + node);
                } else {
                    n = n.item(0);
                }
                return n;
            }
        },
        /**
        * @attribute dragNode
        * @description Y.Node instanace to use as the draggable element, defaults to node
        * @type Node
        */
        dragNode: {
            setter: function(node) {
                var n = Y.Node.get(node);
                if (!n) {
                    Y.error('DD.Drag: Invalid dragNode Given: ' + node);
                }
                return n;
            }
        },
        /**
        * @attribute offsetNode
        * @description Offset the drag element by the difference in cursor position: default true
        * @type Boolean
        */
        offsetNode: {
            value: true
        },
        /**
        * @attribute clickPixelThresh
        * @description The number of pixels to move to start a drag operation, default is 3.
        * @type Number
        */
        clickPixelThresh: {
            value: DDM.get('clickPixelThresh')
        },
        /**
        * @attribute clickTimeThresh
        * @description The number of milliseconds a mousedown has to pass to start a drag operation, default is 
1000.
        * @type Number
        */
        clickTimeThresh: {
            value: DDM.get('clickTimeThresh')
        },
        /**
        * @attribute lock
        * @description Set to lock this drag element so that it can't be dragged: default false.
        * @type Boolean
        */
        lock: {
            value: false,
            setter: function(lock) {
                if (lock) {
                    this.get(NODE).addClass(DDM.CSS_PREFIX + '-locked');
                } else {
                    this.get(NODE).removeClass(DDM.CSS_PREFIX + '-locked');
                }
                return lock;
            }
        },
        /**
        * @attribute data
        * @description A payload holder to store arbitrary data about this drag object, can be used to store any 
value.
        * @type Mixed
        */
        data: {
            value: false
        },
        /**
        * @attribute move
        * @description If this is false, the drag element will not move with the cursor: default true. Can be used to 
"resize" the element.
        * @type Boolean
        */
        move: {
            value: true
        },
        /**
        * @attribute useShim
        * @description Use the protective shim on all drag operations: default true. Only works with dd-ddm, not 
dd-ddm-base.
        * @type Boolean
        */
        useShim: {
            value: true
        },
        /**
        * @attribute activeHandle
        * @description This config option is set by Drag to inform you of which handle fired the drag event (in the 
case that there are several handles): default false.
        * @type Node
        */
        activeHandle: {
            value: false
        },
        /**
        * @attribute primaryButtonOnly
        * @description By default a drag operation will only begin if the mousedown occurred with the primary 
mouse button. Setting this to false will allow for all mousedown events to trigger a drag.
        * @type Boolean
        */
        primaryButtonOnly: {
            value: true
        },
        /**
        * @attribute dragging
        * @description This attribute is not meant to be used by the implementor, it is meant to be used as an 
Event tracker so you can listen for it to change.
        * @type Boolean
        */
        dragging: {
            value: false
        },
        parent: {
            value: false
        },
        /**
        * @attribute target
        * @description This attribute only works if the dd-drop module has been loaded. It will make this node a 
drop target as well as draggable.
        * @type Boolean
        */
        target: {
            value: false,
            setter: function(config) {
                this._handleTarget(config);
                return config;
            }
        },
        /**
        * @attribute dragMode
        * @description This attribute only works if the dd-drop module is active. It will set the dragMode (point, 
intersect, strict) of this Drag instance.
        * @type String
        */
        dragMode: {
            value: null,
            setter: function(mode) {
                return DDM._setDragMode(mode);
            }
        },
        /**
        * @attribute groups
        * @description Array of groups to add this drag into.
        * @type Array
        */
        groups: {
            value: ['default'],
            getter: function() {
                if (!this._groups) {
                    this._groups = {};
                }
                var ret = [];
                Y.each(this._groups, function(v, k) {
                    ret[ret.length] = k;
                });
                return ret;
            },
            setter: function(g) {
                this._groups = {};
                Y.each(g, function(v, k) {
                    this._groups[v] = true;
                }, this);
                return g;
            }
        },
        /**
        * @attribute handles
        * @description Array of valid handles to add. Adding something here will set all handles, even if previously 
added with addHandle
        * @type Array
        */
        handles: {
            value: null,
            setter: function(g) {
                if (g) {
                    this._handles = {};
                    Y.each(g, function(v, k) {
                        this._handles[v] = true;
                    }, this);
                } else {
                    this._handles = null;
                }
                return g;
            }
        },
        /**
        * @attribute bubbles
        * @description Controls the default bubble parent for this Drag instance. Default: Y.DD.DDM. Set to false 
to disable bubbling.
        * @type Object
        */
        bubbles: {
            writeOnce: true,
            value: Y.DD.DDM
        }
    };

    Y.extend(Drag, Y.Base, {
        /**
        * @method addToGroup
        * @description Add this Drag instance to a group, this should be used for on-the-fly group additions.
        * @param {String} g The group to add this Drag Instance to.
        * @return {Self}
        * @chainable
        */
        addToGroup: function(g) {
            this._groups[g] = true;
            DDM._activateTargets();
            return this;
        },
        /**
        * @method removeFromGroup
        * @description Remove this Drag instance from a group, this should be used for on-the-fly group removals.
        * @param {String} g The group to remove this Drag Instance from.
        * @return {Self}
        * @chainable
        */
        removeFromGroup: function(g) {
            delete this._groups[g];
            DDM._activateTargets();
            return this;
        },
        /**
        * @property target
        * @description This will be a reference to the Drop instance associated with this drag if the target: true 
config attribute is set..
        * @type {Object}
        */
        target: null,
        /**
        * @private
        * @method _handleTarget
        * @description Attribute handler for the target config attribute.
        * @param {Boolean/Object}
        * @return {Boolean/Object}
        */
        _handleTarget: function(config) {
            if (Y.DD.Drop) {
                if (config === false) {
                    if (this.target) {
                        DDM._unregTarget(this.target);
                        this.target = null;
                    }
                    return false;
                } else {
                    if (!Y.Lang.isObject(config)) {
                        config = {};
                    }
                    config.bubbles = ('bubbles' in config) ? config.bubbles : this.get('bubbles');
                    config.node = this.get(NODE);
                    config.groups = config.groups || this.get('groups');
                    this.target = new Y.DD.Drop(config);
                }
            } else {
                return false;
            }
        },
        /**
        * @private
        * @property _groups
        * @description Storage Array for the groups this drag belongs to.
        * @type {Array}
        */
        _groups: null,
        /**
        * @private
        * @method _createEvents
        * @description This method creates all the events for this Event Target and publishes them so we get Event 
Bubbling.
        */
        _createEvents: function() {
            
            this.publish(EV_MOUSE_DOWN, {
                defaultFn: this._defMouseDownFn,
                queuable: false,
                emitFacade: true,
                bubbles: true,
                prefix: 'drag'
            });
            
            this.publish(EV_ALIGN, {
                defaultFn: this._defAlignFn,
                queuable: false,
                emitFacade: true,
                bubbles: true,
                prefix: 'drag'
            });
            
            this.publish(EV_DRAG, {
                defaultFn: this._defDragFn,
                queuable: false,
                emitFacade: true,
                bubbles: true,
                prefix: 'drag'
            });
            
            this.publish(EV_END, {
                preventedFn: this._prevEndFn,
                queuable: false,
                emitFacade: true,
                bubbles: true,
                prefix: 'drag'
            });
            
            var ev = [
                EV_AFTER_MOUSE_DOWN,
                EV_REMOVE_HANDLE,
                EV_ADD_HANDLE,
                EV_REMOVE_INVALID,
                EV_ADD_INVALID,
                EV_START,
                'drag:drophit',
                'drag:dropmiss',
                'drag:over',
                'drag:enter',
                'drag:exit'
            ];
            
            Y.each(ev, function(v, k) {
                this.publish(v, {
                    type: v,
                    emitFacade: true,
                    bubbles: true,
                    preventable: false,
                    queuable: false,
                    prefix: 'drag'
                });
            }, this);

            if (this.get('bubbles')) {
                this.addTarget(this.get('bubbles'));
            }
            
           
        },
        /**
        * @private
        * @property _ev_md
        * @description A private reference to the mousedown DOM event
        * @type {Event.Facade}
        */
        _ev_md: null,
        /**
        * @private
        * @property _startTime
        * @description The getTime of the mousedown event. Not used, just here in case someone wants/needs to 
use it.
        * @type Date
        */
        _startTime: null,
        /**
        * @private
        * @property _endTime
        * @description The getTime of the mouseup event. Not used, just here in case someone wants/needs to 
use it.
        * @type Date
        */
        _endTime: null,
        /**
        * @private
        * @property _handles
        * @description A private hash of the valid drag handles
        * @type {Object}
        */
        _handles: null,
        /**
        * @private
        * @property _invalids
        * @description A private hash of the invalid selector strings
        * @type {Object}
        */
        _invalids: null,
        /**
        * @private
        * @property _invalidsDefault
        * @description A private hash of the default invalid selector strings: {'textarea': true, 'input': true, 'a': true, 
'button': true, 'select': true}
        * @type {Object}
        */
        _invalidsDefault: {'textarea': true, 'input': true, 'a': true, 'button': true, 'select': true },
        /**
        * @private
        * @property _dragThreshMet
        * @description Private flag to see if the drag threshhold was met
        * @type {Boolean}
        */
        _dragThreshMet: null,
        /**
        * @private
        * @property _fromTimeout
        * @description Flag to determine if the drag operation came from a timeout
        * @type {Boolean}
        */
        _fromTimeout: null,
        /**
        * @private
        * @property _clickTimeout
        * @description Holder for the setTimeout call
        * @type {Boolean}
        */
        _clickTimeout: null,
        /**
        * @property deltaXY
        * @description The offset of the mouse position to the element's position
        * @type {Array}
        */
        deltaXY: null,

        /**
        * @property startXY
        * @description The initial mouse position
        * @type {Array}
        */
        startXY: null,
        /**
        * @property nodeXY
        * @description The initial element position
        * @type {Array}
        */
        nodeXY: null,
        /**
        * @property lastXY
        * @description The position of the element as it's moving (for offset calculations)
        * @type {Array}
        */
        lastXY: null,
        /**
        * @property actXY
        * @description The xy that the node will be set to. Changing this will alter the position as it's dragged.
        * @type {Array}
        */
        actXY: null,
        /**
        * @property realXY
        * @description The real xy position of the node.
        * @type {Array}
        */
        realXY: null,
        /**
        * @property mouseXY
        * @description The XY coords of the mousemove
        * @type {Array}
        */
        mouseXY: null,
        /**
        * @property region
        * @description A region object associated with this drag, used for checking regions while dragging.
        * @type Object
        */
        region: null,       
        /**
        * @private
        * @method _handleMouseUp
        * @description Handler for the mouseup DOM event
        * @param {Event.Facade}
        */
        _handleMouseUp: function(ev) {
            this._fixIEMouseUp();
            if (DDM.activeDrag) {
                DDM._end();
            }
        },
        /** 
        * @private
        * @method _fixDragStart
        * @description The function we use as the ondragstart handler when we start a drag in Internet Explorer. 
This keeps IE from blowing up on images as drag handles.
        */
        _fixDragStart: function(e) {
            e.preventDefault();
        },
        /** 
        * @private
        * @method _ieSelectFix
        * @description The function we use as the onselectstart handler when we start a drag in Internet Explorer
        */
        _ieSelectFix: function() {
            return false;
        },
        /** 
        * @private
        * @property _ieSelectBack
        * @description We will hold a copy of the current "onselectstart" method on this property, and reset it 
after we are done using it.
        */
        _ieSelectBack: null,
        /**
        * @private
        * @method _fixIEMouseDown
        * @description This method copies the onselectstart listner on the document to the _ieSelectFix property
        */
        _fixIEMouseDown: function() {
            if (Y.UA.ie) {
                this._ieSelectBack = Y.config.doc.body.onselectstart;
                Y.config.doc.body.onselectstart = this._ieSelectFix;
            }           
        },
        /**
        * @private
        * @method _fixIEMouseUp
        * @description This method copies the _ieSelectFix property back to the onselectstart listner on the 
document.
        */
        _fixIEMouseUp: function() {
            if (Y.UA.ie) {
                Y.config.doc.body.onselectstart = this._ieSelectBack;
            }           
        },
        /**
        * @private
        * @method _handleMouseDownEvent
        * @description Handler for the mousedown DOM event
        * @param {Event.Facade}
        */
        _handleMouseDownEvent: function(ev) {
            this.fire(EV_MOUSE_DOWN, { ev: ev });
        },
        /**
        * @private
        * @method _defMouseDownFn
        * @description Handler for the mousedown DOM event
        * @param {Event.Facade}
        */
        _defMouseDownFn: function(e) {
            var ev = e.ev;
            this._dragThreshMet = false;
            this._ev_md = ev;
            
            if (this.get('primaryButtonOnly') && ev.button > 1) {
                return false;
            }
            if (this.validClick(ev)) {
                this._fixIEMouseDown();
                ev.halt();
                this._setStartPosition([ev.pageX, ev.pageY]);

                DDM.activeDrag = this;
                
                this._clickTimeout = Y.later(this.get('clickTimeThresh'), this, this._timeoutCheck);
            }
            this.fire(EV_AFTER_MOUSE_DOWN, { ev: ev });
        },
        /**
        * @method validClick
        * @description Method first checks to see if we have handles, if so it validates the click against the handle. 
Then if it finds a valid handle, it checks it against the invalid handles list. Returns true if a good handle was used, 
false otherwise.
        * @param {Event.Facade}
        * @return {Boolean}
        */
        validClick: function(ev) {
            var r = false, n = false,
            tar = ev.target,
            hTest = null,
            els = null,
            set = false;
            if (this._handles) {
                Y.each(this._handles, function(i, n) {
                    if (Y.Lang.isString(n)) {
                        //Am I this or am I inside this
                        if (tar.test(n + ', ' + n + ' *') && !hTest) {
                            hTest = n;
                            r = true;
                        }
                    }
                });
            } else {
                n = this.get(NODE)
                if (n.contains(tar) || n.compareTo(tar)) {
                    r = true;
                }
            }
            if (r) {
                if (this._invalids) {
                    Y.each(this._invalids, function(i, n) {
                        if (Y.Lang.isString(n)) {
                            //Am I this or am I inside this
                            if (tar.test(n + ', ' + n + ' *')) {
                                r = false;
                            }
                        }
                    });
                }
            }
            if (r) {
                if (hTest) {
                    els = ev.currentTarget.queryAll(hTest);
                    set = false;
                    els.each(function(n, i) {
                        if ((n.contains(tar) || n.compareTo(tar)) && !set) {
                            set = true;
                            this.set('activeHandle', n);
                        }
                    }, this);
                } else {
                    this.set('activeHandle', this.get(NODE));
                }
            }
            return r;
        },
        /**
        * @private
        * @method _setStartPosition
        * @description Sets the current position of the Element and calculates the offset
        * @param {Array} xy The XY coords to set the position to.
        */
        _setStartPosition: function(xy) {
            this.startXY = xy;
            
            this.nodeXY = this.lastXY = this.realXY = this.get(NODE).getXY();

            if (this.get('offsetNode')) {
                this.deltaXY = [(this.startXY[0] - this.nodeXY[0]), (this.startXY[1] - this.nodeXY[1])];
            } else {
                this.deltaXY = [0, 0];
            }
        },
        /**
        * @private
        * @method _timeoutCheck
        * @description The method passed to setTimeout to determine if the clickTimeThreshold was met.
        */
        _timeoutCheck: function() {
            if (!this.get('lock') && !this._dragThreshMet) {
                this._fromTimeout = this._dragThreshMet = true;
                this.start();
                this._alignNode([this._ev_md.pageX, this._ev_md.pageY], true);
            }
        },
        /**
        * @method removeHandle
        * @description Remove a Selector added by addHandle
        * @param {String} str The selector for the handle to be removed. 
        * @return {Self}
        * @chainable
        */
        removeHandle: function(str) {
            if (this._handles[str]) {
                delete this._handles[str];
                this.fire(EV_REMOVE_HANDLE, { handle: str });
            }
            return this;
        },
        /**
        * @method addHandle
        * @description Add a handle to a drag element. Drag only initiates when a mousedown happens on this 
element.
        * @param {String} str The selector to test for a valid handle. Must be a child of the element.
        * @return {Self}
        * @chainable
        */
        addHandle: function(str) {
            if (!this._handles) {
                this._handles = {};
            }
            if (Y.Lang.isString(str)) {
                this._handles[str] = true;
                this.fire(EV_ADD_HANDLE, { handle: str });
            }
            return this;
        },
        /**
        * @method removeInvalid
        * @description Remove an invalid handle added by addInvalid
        * @param {String} str The invalid handle to remove from the internal list.
        * @return {Self}
        * @chainable
        */
        removeInvalid: function(str) {
            if (this._invalids[str]) {
                this._invalids[str] = null;
                delete this._invalids[str];
                this.fire(EV_REMOVE_INVALID, { handle: str });
            }
            return this;
        },
        /**
        * @method addInvalid
        * @description Add a selector string to test the handle against. If the test passes the drag operation will not  
continue.
        * @param {String} str The selector to test against to determine if this is an invalid drag handle.
        * @return {Self}
        * @chainable
        */
        addInvalid: function(str) {
            if (Y.Lang.isString(str)) {
                this._invalids[str] = true;
                this.fire(EV_ADD_INVALID, { handle: str });
            }
            return this;
        },
        /**
        * @private
        * @method initializer
        * @description Internal init handler
        */
        initializer: function() {
            this.get(NODE).dd = this;

            if (!this.get(NODE).get('id')) {
                var id = Y.stamp(this.get(NODE));
                this.get(NODE).set('id', id);
            }

            this.actXY = [];
            
            this._invalids = Y.clone(this._invalidsDefault, true);

            this._createEvents();
            
            if (!this.get(DRAG_NODE)) {
                this.set(DRAG_NODE, this.get(NODE));
            }

            //Fix for #2528096
            //Don't prep the DD instance until all plugins are loaded.
            this.on('initializedChange', Y.bind(this._prep, this));

            //Shouldn't have to do this..
            this.set('groups', this.get('groups'));
        },
        /**
        * @private
        * @method _prep
        * @description Attach event listners and add classname
        */
        _prep: function() {
            this._dragThreshMet = false;
            var node = this.get(NODE);
            node.addClass(DDM.CSS_PREFIX + '-draggable');
            node.on(MOUSE_DOWN, Y.bind(this._handleMouseDownEvent, this));
            node.on(MOUSE_UP, Y.bind(this._handleMouseUp, this));
            node.on(DRAG_START, Y.bind(this._fixDragStart, this));
        },
        /**
        * @private
        * @method _unprep
        * @description Detach event listeners and remove classname
        */
        _unprep: function() {
            var node = this.get(NODE);
            node.removeClass(DDM.CSS_PREFIX + '-draggable');
            node.detachAll();
        },
        /**
        * @method start
        * @description Starts the drag operation
        * @return {Self}
        * @chainable
        */
        start: function() {
            if (!this.get('lock') && !this.get(DRAGGING)) {
                var node = this.get(NODE), ow = node.get(OFFSET_WIDTH), oh = node.get(OFFSET_HEIGHT);
                this._startTime = (new Date()).getTime();

                DDM._start();
                node.addClass(DDM.CSS_PREFIX + '-dragging');
                this.fire(EV_START, {
                    pageX: this.nodeXY[0],
                    pageY: this.nodeXY[1],
                    startTime: this._startTime
                });
                var xy = this.nodeXY;

                
                this.region = {
                    '0': xy[0], 
                    '1': xy[1],
                    area: 0,
                    top: xy[1],
                    right: xy[0] + ow,
                    bottom: xy[1] + oh,
                    left: xy[0]
                };
                this.set(DRAGGING, true);
            }
            return this;
        },
        /**
        * @method end
        * @description Ends the drag operation
        * @return {Self}
        * @chainable
        */
        end: function() {
            this._endTime = (new Date()).getTime();
            if (this._clickTimeout) {
                this._clickTimeout.cancel();
            }
            this._dragThreshMet = false;
            this._fromTimeout = false;
            if (!this.get('lock') && this.get(DRAGGING)) {
                this.fire(EV_END, {
                    pageX: this.lastXY[0],
                    pageY: this.lastXY[1],
                    startTime: this._startTime,
                    endTime: this._endTime
                });
            }
            this.get(NODE).removeClass(DDM.CSS_PREFIX + '-dragging');
            this.set(DRAGGING, false);
            this.deltaXY = [0, 0];

            return this;
        },
        /**
        * @private
        * @method _prevEndFn
        * @description Handler for preventing the drag:end event. It will reset the node back to it's start position
        */
        _prevEndFn: function(e) {
            //Bug #1852577
            this.get(DRAG_NODE).setXY(this.nodeXY);
        },
        /**
        * @private
        * @method _align
        * @description Calculates the offsets and set's the XY that the element will move to.
        * @param {Array} xy The xy coords to align with.
        */
        _align: function(xy) {
            this.fire(EV_ALIGN, {pageX: xy[0], pageY: xy[1] });
        },
        /**
        * @private
        * @method _defAlignFn
        * @description Calculates the offsets and set's the XY that the element will move to.
        * @param {Event.Facade} e The drag:align event.
        */
        _defAlignFn: function(e) {
            this.actXY = [e.pageX - this.deltaXY[0], e.pageY - this.deltaXY[1]];
        },
        /**
        * @private
        * @method _alignNode
        * @description This method performs the alignment before the element move.
        * @param {Array} eXY The XY to move the element to, usually comes from the mousemove DOM event.
        */
        _alignNode: function(eXY) {
            this._align(eXY);
            this._moveNode();
        },
        /**
        * @private
        * @method _moveNode
        * @description This method performs the actual element move.
        */
        _moveNode: function(scroll) {
            //if (!this.get(DRAGGING)) {
            //    return;
            //}
            var diffXY = [], diffXY2 = [], startXY = this.nodeXY, xy = this.actXY;

            diffXY[0] = (xy[0] - this.lastXY[0]);
            diffXY[1] = (xy[1] - this.lastXY[1]);

            diffXY2[0] = (xy[0] - this.nodeXY[0]);
            diffXY2[1] = (xy[1] - this.nodeXY[1]);

            this.region = {
                '0': xy[0], 
                '1': xy[1],
                area: 0,
                top: xy[1],
                right: xy[0] + this.get(DRAG_NODE).get(OFFSET_WIDTH),
                bottom: xy[1] + this.get(DRAG_NODE).get(OFFSET_HEIGHT),
                left: xy[0]
            };

            this.fire(EV_DRAG, {
                pageX: xy[0],
                pageY: xy[1],
                scroll: scroll,
                info: {
                    start: startXY,
                    xy: xy,
                    delta: diffXY,
                    offset: diffXY2
                } 
            });
            
            this.lastXY = xy;
        },
        /**
        * @private
        * @method _defDragFn
        * @description Default function for drag:drag. Fired from _moveNode.
        * @param {Event.Facade} ev The drag:drag event
        */
        _defDragFn: function(e) {
            if (this.get('move')) {
                if (e.scroll) {
                    e.scroll.node.set('scrollTop', e.scroll.top);
                    e.scroll.node.set('scrollLeft', e.scroll.left);
                }
                this.get(DRAG_NODE).setXY([e.pageX, e.pageY]);
                this.realXY = [e.pageX, e.pageY];
            }
        },
        /**
        * @private
        * @method _move
        * @description Fired from DragDropMgr (DDM) on mousemove.
        * @param {Event.Facade} ev The mousemove DOM event
        */
        _move: function(ev) {
            if (this.get('lock')) {
                return false;
            } else {
                this.mouseXY = [ev.pageX, ev.pageY];
                if (!this._dragThreshMet) {
                    var diffX = Math.abs(this.startXY[0] - ev.pageX),
                    diffY = Math.abs(this.startXY[1] - ev.pageY);
                    if (diffX > this.get('clickPixelThresh') || diffY > this.get('clickPixelThresh')) {
                        this._dragThreshMet = true;
                        this.start();
                        this._alignNode([ev.pageX, ev.pageY]);
                    }
                } else {
                    if (this._clickTimeout) {
                        this._clickTimeout.cancel();
                    }
                    this._alignNode([ev.pageX, ev.pageY]);
                }
            }
        },
        /**
        * @method stopDrag
        * @description Method will forcefully stop a drag operation. For example calling this from inside an ESC 
keypress handler will stop this drag.
        * @return {Self}
        * @chainable
        */
        stopDrag: function() {
            if (this.get(DRAGGING)) {
                DDM._end();
            }
            return this;
        },
        /**
        * @private
        * @method destructor
        * @description Lifecycle destructor, unreg the drag from the DDM and remove listeners
        */
        destructor: function() {
            this._unprep();
            this.detachAll();
            if (this.target) {
                this.target.destroy();
            }
            DDM._unregDrag(this);
        }
    });
    Y.namespace('DD');    
    Y.DD.Drag = Drag;
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$.widget("ui.draggable", $.extend({}, $.ui.mouse, {

        _init: function() {

                if (this.options.helper == 'original' && !(/^(?:r|a|f)/).test(this.element.css("position")))
                        this.element[0].style.position = 'relative';

                (this.options.addClasses && this.element.addClass("ui-draggable"));
                (this.options.disabled && this.element.addClass("ui-draggable-disabled"));

                this._mouseInit();

        },

        destroy: function() {
                if(!this.element.data('draggable')) return;
                this.element
                        .removeData("draggable")
                        .unbind(".draggable")
                        .removeClass("ui-draggable"
                                + " ui-draggable-dragging"
                                + " ui-draggable-disabled");
                this._mouseDestroy();
        },

        _mouseCapture: function(event) {

                var o = this.options;

                if (this.helper || o.disabled || $(event.target).is('.ui-resizable-handle'))
                        return false;

                //Quit if we're not on a valid handle
                this.handle = this._getHandle(event);
                if (!this.handle)
                        return false;

                return true;

        },

        _mouseStart: function(event) {

                var o = this.options;

                //Create and append the visible helper
                this.helper = this._createHelper(event);

                //Cache the helper size
                this._cacheHelperProportions();

                //If ddmanager is used for droppables, set the global draggable
                if($.ui.ddmanager)
                        $.ui.ddmanager.current = this;

                /*
                 * - Position generation -
                 * This block generates everything position related - it's the core of draggables.
                 */

                //Cache the margins of the original element
                this._cacheMargins();

                //Store the helper's css position
                this.cssPosition = this.helper.css("position");
                this.scrollParent = this.helper.scrollParent();

                //The element's absolute position on the page minus margins
                this.offset = this.element.offset();
                this.offset = {
                        top: this.offset.top - this.margins.top,
                        left: this.offset.left - this.margins.left
                };

                $.extend(this.offset, {
                        click: { //Where the click happened, relative to the element
                                left: event.pageX - this.offset.left,
                                top: event.pageY - this.offset.top
                        },
                        parent: this._getParentOffset(),
                        relative: this._getRelativeOffset() //This is a relative to absolute position minus the actual position calculation - only used for relative positioned helper
                });

                //Generate the original position
                this.originalPosition = this._generatePosition(event);
                this.originalPageX = event.pageX;
                this.originalPageY = event.pageY;

                //Adjust the mouse offset relative to the helper if 'cursorAt' is supplied
                if(o.cursorAt)
                        this._adjustOffsetFromHelper(o.cursorAt);

                //Set a containment if given in the options
                if(o.containment)
                        this._setContainment();

                //Call plugins and callbacks
                this._trigger("start", event);

                //Recache the helper size
                this._cacheHelperProportions();

                //Prepare the droppable offsets
                if ($.ui.ddmanager && !o.dropBehaviour)
                        $.ui.ddmanager.prepareOffsets(this, event);

                this.helper.addClass("ui-draggable-dragging");
                this._mouseDrag(event, true); //Execute the drag once - this causes the helper not to be visible before getting its correct position
                return true;
        },

        _mouseDrag: function(event, noPropagation) {

                //Compute the helpers position
                this.position = this._generatePosition(event);
                this.positionAbs = this._convertPositionTo("absolute");

                //Call plugins and callbacks and use the resulting position if something is returned
                if (!noPropagation) {
                        var ui = this._uiHash();
                        this._trigger('drag', event, ui);
                        this.position = ui.position;
                }

                if(!this.options.axis || this.options.axis != "y") this.helper[0].style.left = this.position.left+'px';
                if(!this.options.axis || this.options.axis != "x") this.helper[0].style.top = this.position.top+'px';
                if($.ui.ddmanager) $.ui.ddmanager.drag(this, event);

                return false;
        },

        _mouseStop: function(event) {

                //If we are using droppables, inform the manager about the drop
                var dropped = false;
                if ($.ui.ddmanager && !this.options.dropBehaviour)
                        dropped = $.ui.ddmanager.drop(this, event);

                //if a drop comes from outside (a sortable)
                if(this.dropped) {
                        dropped = this.dropped;
                        this.dropped = false;
                }

                if((this.options.revert == "invalid" && !dropped) || (this.options.revert == "valid" && dropped) || this.options.revert === true || ($.isFunction(this.options.revert) && this.options.revert.call(this.element, dropped))) {
                        var self = this;
                        $(this.helper).animate(this.originalPosition, parseInt(this.options.revertDuration, 10), function() {
                                self._trigger("stop", event);
                                self._clear();
                        });
                } else {
                        this._trigger("stop", event);
                        this._clear();
                }

                return false;
        },

        _getHandle: function(event) {

                var handle = !this.options.handle || !$(this.options.handle, this.element).length ? true : false;
                $(this.options.handle, this.element)
                        .find("*")
                        .andSelf()
                        .each(function() {
                                if(this == event.target) handle = true;
                        });

                return handle;

        },

        _createHelper: function(event) {

                var o = this.options;
                var helper = $.isFunction(o.helper) ? $(o.helper.apply(this.element[0], [event])) : (o.helper == 'clone' ? this.element.clone() : this.element);

                if(!helper.parents('body').length)
                        helper.appendTo((o.appendTo == 'parent' ? this.element[0].parentNode : o.appendTo));

                if(helper[0] != this.element[0] && !(/(fixed|absolute)/).test(helper.css("position")))
                        helper.css("position", "absolute");

                return helper;

        },

        _adjustOffsetFromHelper: function(obj) {
                if(obj.left != undefined) this.offset.click.left = obj.left + this.margins.left;
                if(obj.right != undefined) this.offset.click.left = this.helperProportions.width - obj.right + this.margins.left;
                if(obj.top != undefined) this.offset.click.top = obj.top + this.margins.top;
                if(obj.bottom != undefined) this.offset.click.top = this.helperProportions.height - obj.bottom + this.margins.top;
        },

        _getParentOffset: function() {

                //Get the offsetParent and cache its position
                this.offsetParent = this.helper.offsetParent();
                var po = this.offsetParent.offset();

                // This is a special case where we need to modify a offset calculated on start, since the following happened:
                // 1. The position of the helper is absolute, so it's position is calculated based on the next positioned parent
                // 2. The actual offset parent is a child of the scroll parent, and the scroll parent isn't the document, which means that
                //    the scroll is included in the initial calculation of the offset of the parent, and never recalculated upon drag
                if(this.cssPosition == 'absolute' && this.scrollParent[0] != document && $.ui.contains(this.scrollParent[0], this.offsetParent[0])) {
                        po.left += this.scrollParent.scrollLeft();
                        po.top += this.scrollParent.scrollTop();
                }

                if((this.offsetParent[0] == document.body) //This needs to be actually done for all browsers, since pageX/pageY includes this information
                || (this.offsetParent[0].tagName && this.offsetParent[0].tagName.toLowerCase() == 'html' && $.browser.msie)) //Ugly IE fix
                        po = { top: 0, left: 0 };

                return {
                        top: po.top + (parseInt(this.offsetParent.css("borderTopWidth"),10) || 0),
                        left: po.left + (parseInt(this.offsetParent.css("borderLeftWidth"),10) || 0)
                };

        },

        _getRelativeOffset: function() {

                if(this.cssPosition == "relative") {
                        var p = this.element.position();
                        return {
                                top: p.top - (parseInt(this.helper.css("top"),10) || 0) + this.scrollParent.scrollTop(),
                                left: p.left - (parseInt(this.helper.css("left"),10) || 0) + this.scrollParent.scrollLeft()
                        };
                } else {
                        return { top: 0, left: 0 };
                }

        },

        _cacheMargins: function() {
                this.margins = {
                        left: (parseInt(this.element.css("marginLeft"),10) || 0),
                        top: (parseInt(this.element.css("marginTop"),10) || 0)
                };
        },

        _cacheHelperProportions: function() {
                this.helperProportions = {
                        width: this.helper.outerWidth(),
                        height: this.helper.outerHeight()
                };
        },

        _setContainment: function() {

                var o = this.options;
                if(o.containment == 'parent') o.containment = this.helper[0].parentNode;
                if(o.containment == 'document' || o.containment == 'window') this.containment = [
                        0 - this.offset.relative.left - this.offset.parent.left,
                        0 - this.offset.relative.top - this.offset.parent.top,
                        $(o.containment == 'document' ? document : window).width() - this.helperProportions.width - this.margins.left,
                        ($(o.containment == 'document' ? document : window).height() || document.body.parentNode.scrollHeight) - this.helperProportions.height - this.margins.top
                ];

                if(!(/^(document|window|parent)$/).test(o.containment) && o.containment.constructor != Array) {
                        var ce = $(o.containment)[0]; if(!ce) return;
                        var co = $(o.containment).offset();
                        var over = ($(ce).css("overflow") != 'hidden');

                        this.containment = [
                                co.left + (parseInt($(ce).css("borderLeftWidth"),10) || 0) + (parseInt($(ce).css("paddingLeft"),10) || 0) - this.margins.left,
                                co.top + (parseInt($(ce).css("borderTopWidth"),10) || 0) + (parseInt($(ce).css("paddingTop"),10) || 0) - this.margins.top,
                                co.left+(over ? Math.max(ce.scrollWidth,ce.offsetWidth) : ce.offsetWidth) - (parseInt($(ce).css("borderLeftWidth"),10) || 0) - (parseInt($(ce).css("paddingRight"),10) || 0) - this.helperProportions.width - this.margins.left,
                                co.top+(over ? Math.max(ce.scrollHeight,ce.offsetHeight) : ce.offsetHeight) - (parseInt($(ce).css("borderTopWidth"),10) || 0) - (parseInt($(ce).css("paddingBottom"),10) || 0) - this.helperProportions.height - this.margins.top
                        ];
                } else if(o.containment.constructor == Array) {
                        this.containment = o.containment;
                }

        },

        _convertPositionTo: function(d, pos) {

                if(!pos) pos = this.position;
                var mod = d == "absolute" ? 1 : -1;
                var o = this.options, scroll = this.cssPosition == 'absolute' && !(this.scrollParent[0] != document && $.ui.contains(this.scrollParent[0], this.offsetParent[0])) ? this.offsetParent : this.scrollParent, scrollIsRootNode = (/(html|body)/i).test(scroll[0].tagName);

                return {
                        top: (
                                pos.top                                                                                                                                 // The absolute mouse position
                                + this.offset.relative.top * mod                                                                                // Only for relative positioned nodes: Relative offset from element to offset parent
                                + this.offset.parent.top * mod                                                                                  // The offsetParent's offset without borders (offset + border)
                                - ($.browser.safari && this.cssPosition == 'fixed' ? 0 : ( this.cssPosition == 'fixed' ? -this.scrollParent.scrollTop() : ( scrollIsRootNode ? 0 : scroll.scrollTop() ) ) * mod)
                        ),
                        left: (
                                pos.left                                                                                                                                // The absolute mouse position
                                + this.offset.relative.left * mod                                                                               // Only for relative positioned nodes: Relative offset from element to offset parent
                                + this.offset.parent.left * mod                                                                                 // The offsetParent's offset without borders (offset + border)
                                - ($.browser.safari && this.cssPosition == 'fixed' ? 0 : ( this.cssPosition == 'fixed' ? -this.scrollParent.scrollLeft() : scrollIsRootNode ? 0 : scroll.scrollLeft() ) * mod)
                        )
                };

        },

        _generatePosition: function(event) {

                var o = this.options, scroll = this.cssPosition == 'absolute' && !(this.scrollParent[0] != document && $.ui.contains(this.scrollParent[0], this.offsetParent[0])) ? this.offsetParent : this.scrollParent, scrollIsRootNode = (/(html|body)/i).test(scroll[0].tagName);

                // This is another very weird special case that only happens for relative elements:
                // 1. If the css position is relative
                // 2. and the scroll parent is the document or similar to the offset parent
                // we have to refresh the relative offset during the scroll so there are no jumps
                if(this.cssPosition == 'relative' && !(this.scrollParent[0] != document && this.scrollParent[0] != this.offsetParent[0])) {
                        this.offset.relative = this._getRelativeOffset();
                }

                var pageX = event.pageX;
                var pageY = event.pageY;

                /*
                 * - Position constraining -
                 * Constrain the position to a mix of grid, containment.
                 */

                if(this.originalPosition) { //If we are not dragging yet, we won't check for options

                        if(this.containment) {
                                if(event.pageX - this.offset.click.left < this.containment[0]) pageX = this.containment[0] + this.offset.click.left;
                                if(event.pageY - this.offset.click.top < this.containment[1]) pageY = this.containment[1] + this.offset.click.top;
                                if(event.pageX - this.offset.click.left > this.containment[2]) pageX = this.containment[2] + this.offset.click.left;
                                if(event.pageY - this.offset.click.top > this.containment[3]) pageY = this.containment[3] + this.offset.click.top;
                        }

                        if(o.grid) {
                                var top = this.originalPageY + Math.round((pageY - this.originalPageY) / o.grid[1]) * o.grid[1];
                                pageY = this.containment ? (!(top - this.offset.click.top < this.containment[1] || top - this.offset.click.top > this.containment[3]) ? top : (!(top - this.offset.click.top < this.containment[1]) ? top - o.grid[1] : top + o.grid[1])) : top;

                                var left = this.originalPageX + Math.round((pageX - this.originalPageX) / o.grid[0]) * o.grid[0];
                                pageX = this.containment ? (!(left - this.offset.click.left < this.containment[0] || left - this.offset.click.left > this.containment[2]) ? left : (!(left - this.offset.click.left < this.containment[0]) ? left - o.grid[0] : left + o.grid[0])) : left;
                        }

                }

                return {
                        top: (
                                pageY                                                                                                                           // The absolute mouse position
                                - this.offset.click.top                                                                                                 // Click offset (relative to the element)
                                - this.offset.relative.top                                                                                              // Only for relative positioned nodes: Relative offset from element to offset parent
                                - this.offset.parent.top                                                                                                // The offsetParent's offset without borders (offset + border)
                                + ($.browser.safari && this.cssPosition == 'fixed' ? 0 : ( this.cssPosition == 'fixed' ? -this.scrollParent.scrollTop() : ( scrollIsRootNode ? 0 : scroll.scrollTop() ) ))
                        ),
                        left: (
                                pageX                                                                                                                           // The absolute mouse position
                                - this.offset.click.left                                                                                                // Click offset (relative to the element)
                                - this.offset.relative.left                                                                                             // Only for relative positioned nodes: Relative offset from element to offset parent
                                - this.offset.parent.left                                                                                               // The offsetParent's offset without borders (offset + border)
                                + ($.browser.safari && this.cssPosition == 'fixed' ? 0 : ( this.cssPosition == 'fixed' ? -this.scrollParent.scrollLeft() : scrollIsRootNode ? 0 : scroll.scrollLeft() ))
                        )
                };

        },

        _clear: function() {
                this.helper.removeClass("ui-draggable-dragging");
                if(this.helper[0] != this.element[0] && !this.cancelHelperRemoval) this.helper.remove();
                //if($.ui.ddmanager) $.ui.ddmanager.current = null;
                this.helper = null;
                this.cancelHelperRemoval = false;
        },

        // From now on bulk stuff - mainly helpers

        _trigger: function(type, event, ui) {
                ui = ui || this._uiHash();
                $.ui.plugin.call(this, type, [event, ui]);
                if(type == "drag") this.positionAbs = this._convertPositionTo("absolute"); //The absolute position has to be recalculated after plugins
                return $.widget.prototype._trigger.call(this, type, event, ui);
        },

        plugins: {},

        _uiHash: function(event) {
                return {
                        helper: this.helper,
                        position: this.position,
                        absolutePosition: this.positionAbs, //deprecated
                        offset: this.positionAbs
                };
        }

}));

Libary A
(532 lines)

$.ui.mouse = {
        _mouseInit: function() {
                var self = this;

                this.element
                        .bind('mousedown.'+this.widgetName, function(event) {
                                return self._mouseDown(event);
                        })
                        .bind('click.'+this.widgetName, function(event) {
                                if(self._preventClickEvent) {
                                        self._preventClickEvent = false;
                                        event.stopImmediatePropagation();
                                        return false;
                                }
                        });

                // Prevent text selection in IE
                if ($.browser.msie) {
                        this._mouseUnselectable = this.element.attr('unselectable');
                        this.element.attr('unselectable', 'on');
                }

                this.started = false;
        },

        // TODO: make sure destroying one instance of mouse doesn't mess with
        // other instances of mouse
        _mouseDestroy: function() {
                this.element.unbind('.'+this.widgetName);

                // Restore text selection in IE
                ($.browser.msie
                        && this.element.attr('unselectable', this._mouseUnselectable));
        },

        _mouseDown: function(event) {
                // don't let more than one widget handle mouseStart
                // TODO: figure out why we have to use originalEvent
                event.originalEvent = event.originalEvent || {};
                if (event.originalEvent.mouseHandled) { return; }

                // we may have missed mouseup (out of window)
                (this._mouseStarted && this._mouseUp(event));

                this._mouseDownEvent = event;

                var self = this,
                        btnIsLeft = (event.which == 1),
                        elIsCancel = (typeof this.options.cancel == "string" ? $(event.target).parents().add(event.target).filter(this.options.cancel).length : false);
                if (!btnIsLeft || elIsCancel || !this._mouseCapture(event)) {
                        return true;
                }

                this.mouseDelayMet = !this.options.delay;
                if (!this.mouseDelayMet) {
                        this._mouseDelayTimer = setTimeout(function() {
                                self.mouseDelayMet = true;
                        }, this.options.delay);
                }

                if (this._mouseDistanceMet(event) && this._mouseDelayMet(event)) {
                        this._mouseStarted = (this._mouseStart(event) !== false);
                        if (!this._mouseStarted) {
                                event.preventDefault();
                                return true;
                        }
                }

                // these delegates are required to keep context
                this._mouseMoveDelegate = function(event) {
                        return self._mouseMove(event);
                };
                this._mouseUpDelegate = function(event) {
                        return self._mouseUp(event);
                };
                $(document)
                        .bind('mousemove.'+this.widgetName, this._mouseMoveDelegate)
                        .bind('mouseup.'+this.widgetName, this._mouseUpDelegate);

                // preventDefault() is used to prevent the selection of text here -
                // however, in Safari, this causes select boxes not to be selectable
                // anymore, so this fix is needed
                ($.browser.safari || event.preventDefault());

                event.originalEvent.mouseHandled = true;
                return true;
        },

        _mouseMove: function(event) {
                // IE mouseup check - mouseup happened when mouse was out of window
                if ($.browser.msie && !event.button) {
                        return this._mouseUp(event);
                }

                if (this._mouseStarted) {
                        this._mouseDrag(event);
                        return event.preventDefault();
                }

                if (this._mouseDistanceMet(event) && this._mouseDelayMet(event)) {
                        this._mouseStarted =
                                (this._mouseStart(this._mouseDownEvent, event) !== false);
                        (this._mouseStarted ? this._mouseDrag(event) : this._mouseUp(event));
                }

                return !this._mouseStarted;
        },

        _mouseUp: function(event) {
                $(document)
                        .unbind('mousemove.'+this.widgetName, this._mouseMoveDelegate)
                        .unbind('mouseup.'+this.widgetName, this._mouseUpDelegate);

                if (this._mouseStarted) {
                        this._mouseStarted = false;
                        this._preventClickEvent = (event.target == this._mouseDownEvent.target);
                        this._mouseStop(event);
                }

                return false;
        },

        _mouseDistanceMet: function(event) {
                return (Math.max(
                                Math.abs(this._mouseDownEvent.pageX - event.pageX),
                                Math.abs(this._mouseDownEvent.pageY - event.pageY)
                        ) >= this.options.distance
                );
        },

        _mouseDelayMet: function(event) {
                return this.mouseDelayMet;
        },

        // These are placeholder methods, to be overriden by extending plugin
        _mouseStart: function(event) {},
        _mouseDrag: function(event) {},
        _mouseStop: function(event) {},
        _mouseCapture: function(event) { return true; }
};

$.ui.mouse.defaults = {
        cancel: null,
        distance: 1,
        delay: 0
};

var Draggables = {
  drags: [],
  observers: [],
 
  register: function(draggable) {
    if(this.drags.length == 0) {
      this.eventMouseUp   = this.endDrag.bindAsEventListener(this);
      this.eventMouseMove = this.updateDrag.bindAsEventListener(this);
      this.eventKeypress  = this.keyPress.bindAsEventListener(this);
 
      Event.observe(document, "mouseup", this.eventMouseUp);
      Event.observe(document, "mousemove", this.eventMouseMove);
      Event.observe(document, "keypress", this.eventKeypress);
    }
    this.drags.push(draggable);
  },
 
  unregister: function(draggable) {
    this.drags = this.drags.reject(function(d) { return d==draggable });
    if(this.drags.length == 0) {
      Event.stopObserving(document, "mouseup", this.eventMouseUp);
      Event.stopObserving(document, "mousemove", this.eventMouseMove);
      Event.stopObserving(document, "keypress", this.eventKeypress);
    }
  },
 
  activate: function(draggable) {
    if(draggable.options.delay) {
      this._timeout = setTimeout(function() {
        Draggables._timeout = null;
        window.focus();
        Draggables.activeDraggable = draggable;
      }.bind(this), draggable.options.delay);
    } else {
      window.focus(); // allows keypress events if window isn't currently focused, fails for Safari
      this.activeDraggable = draggable;
    }
  },
 
  deactivate: function() {
    this.activeDraggable = null;
  },
 
  updateDrag: function(event) {
    if(!this.activeDraggable) return;
    var pointer = [Event.pointerX(event), Event.pointerY(event)];
    // Mozilla-based browsers fire successive mousemove events with
    // the same coordinates, prevent needless redrawing (moz bug?)
    if(this._lastPointer && (this._lastPointer.inspect() == pointer.inspect())) return;
    this._lastPointer = pointer;
 
    this.activeDraggable.updateDrag(event, pointer);
  },
 
  endDrag: function(event) {
    if(this._timeout) {
      clearTimeout(this._timeout);
      this._timeout = null;
    }
    if(!this.activeDraggable) return;
    this._lastPointer = null;
    this.activeDraggable.endDrag(event);
    this.activeDraggable = null;
  },
 
  keyPress: function(event) {
    if(this.activeDraggable)
      this.activeDraggable.keyPress(event);
  },
 
  addObserver: function(observer) {
    this.observers.push(observer);
    this._cacheObserverCallbacks();
  },
 
  removeObserver: function(element) {  // element instead of observer fixes mem leaks
    this.observers = this.observers.reject( function(o) { return o.element==element });
    this._cacheObserverCallbacks();
  },
 
  notify: function(eventName, draggable, event) {  // 'onStart', 'onEnd', 'onDrag'
    if(this[eventName+'Count'] > 0)
      this.observers.each( function(o) {
        if(o[eventName]) o[eventName](eventName, draggable, event);
      });
    if(draggable.options[eventName]) draggable.options[eventName](draggable, event);
  },
 
  _cacheObserverCallbacks: function() {
    ['onStart','onEnd','onDrag'].each( function(eventName) {
      Draggables[eventName+'Count'] = Draggables.observers.select(
        function(o) { return o[eventName]; }
      ).length;
    });
  }
};
 
/*--------------------------------------------------------------------------*/
 
var Draggable = Class.create({
  initialize: function(element) {
    var defaults = {
      handle: false,
      reverteffect: function(element, top_offset, left_offset) {
        var dur = Math.sqrt(Math.abs(top_offset^2)+Math.abs(left_offset^2))*0.02;
        new Effect.Move(element, { x: -left_offset, y: -top_offset, duration: dur,
          queue: {scope:'_draggable', position:'end'}
        });
      },
      endeffect: function(element) {
        var toOpacity = Object.isNumber(element._opacity) ? element._opacity : 1.0;
        new Effect.Opacity(element, {duration:0.2, from:0.7, to:toOpacity,
          queue: {scope:'_draggable', position:'end'},
          afterFinish: function(){
            Draggable._dragging[element] = false
          }
        });
      },
      zindex: 1000,
      revert: false,
      quiet: false,
      scroll: false,
      scrollSensitivity: 20,
      scrollSpeed: 15,
      snap: false,  // false, or xy or [x,y] or function(x,y){ return [x,y] }
      delay: 0
    };
 
    if(!arguments[1] || Object.isUndefined(arguments[1].endeffect))
      Object.extend(defaults, {
        starteffect: function(element) {
          element._opacity = Element.getOpacity(element);
          Draggable._dragging[element] = true;
          new Effect.Opacity(element, {duration:0.2, from:element._opacity, to:0.7});
        }
      });
 
    var options = Object.extend(defaults, arguments[1] || { });
 
    this.element = $(element);
 
    if(options.handle && Object.isString(options.handle))
      this.handle = this.element.down('.'+options.handle, 0);
 
    if(!this.handle) this.handle = $(options.handle);
    if(!this.handle) this.handle = this.element;
 
    if(options.scroll && !options.scroll.scrollTo && !options.scroll.outerHTML) {
      options.scroll = $(options.scroll);
      this._isScrollChild = Element.childOf(this.element, options.scroll);
    }
 
    Element.makePositioned(this.element); // fix IE
 
    this.options  = options;
    this.dragging = false;
 
    this.eventMouseDown = this.initDrag.bindAsEventListener(this);
    Event.observe(this.handle, "mousedown", this.eventMouseDown);
 
    Draggables.register(this);
  },
 
  destroy: function() {
    Event.stopObserving(this.handle, "mousedown", this.eventMouseDown);
    Draggables.unregister(this);
  },
 
  currentDelta: function() {
    return([
      parseInt(Element.getStyle(this.element,'left') || '0'),
      parseInt(Element.getStyle(this.element,'top') || '0')]);
  },
 
  initDrag: function(event) {
    if(!Object.isUndefined(Draggable._dragging[this.element]) &&
      Draggable._dragging[this.element]) return;
    if(Event.isLeftClick(event)) {
      // abort on form elements, fixes a Firefox issue
      var src = Event.element(event);
      if((tag_name = src.tagName.toUpperCase()) && (
        tag_name=='INPUT' ||
        tag_name=='SELECT' ||
        tag_name=='OPTION' ||
        tag_name=='BUTTON' ||
        tag_name=='TEXTAREA')) return;
 
      var pointer = [Event.pointerX(event), Event.pointerY(event)];
      var pos     = this.element.cumulativeOffset();
      this.offset = [0,1].map( function(i) { return (pointer[i] - pos[i]) });
 
      Draggables.activate(this);
      Event.stop(event);
    }
  },
 
  startDrag: function(event) {
    this.dragging = true;
    if(!this.delta)
      this.delta = this.currentDelta();
 
    if(this.options.zindex) {
      this.originalZ = parseInt(Element.getStyle(this.element,'z-index') || 0);
      this.element.style.zIndex = this.options.zindex;
    }
 
    if(this.options.ghosting) {
      this._clone = this.element.cloneNode(true);
      this._originallyAbsolute = (this.element.getStyle('position') == 'absolute');
      if (!this._originallyAbsolute)
        Position.absolutize(this.element);
      this.element.parentNode.insertBefore(this._clone, this.element);
    }
 
    if(this.options.scroll) {
      if (this.options.scroll == window) {
        var where = this._getWindowScroll(this.options.scroll);
        this.originalScrollLeft = where.left;
        this.originalScrollTop = where.top;
      } else {
        this.originalScrollLeft = this.options.scroll.scrollLeft;
        this.originalScrollTop = this.options.scroll.scrollTop;
      }
    }
 
    Draggables.notify('onStart', this, event);
 
    if(this.options.starteffect) this.options.starteffect(this.element);
  },
 
  updateDrag: function(event, pointer) {
    if(!this.dragging) this.startDrag(event);
 
    if(!this.options.quiet){
      Position.prepare();
      Droppables.show(pointer, this.element);
    }
 
    Draggables.notify('onDrag', this, event);
 
    this.draw(pointer);
    if(this.options.change) this.options.change(this);
 
    if(this.options.scroll) {
      this.stopScrolling();
 
      var p;
      if (this.options.scroll == window) {
        with(this._getWindowScroll(this.options.scroll)) { p = [ left, top, left+width, top+height ]; }
      } else {
        p = Position.page(this.options.scroll);
        p[0] += this.options.scroll.scrollLeft + Position.deltaX;
        p[1] += this.options.scroll.scrollTop + Position.deltaY;
        p.push(p[0]+this.options.scroll.offsetWidth);
        p.push(p[1]+this.options.scroll.offsetHeight);
      }
      var speed = [0,0];
      if(pointer[0] < (p[0]+this.options.scrollSensitivity)) speed[0] = pointer[0]-(p[0]+this.options.scrollSensitivity);
      if(pointer[1] < (p[1]+this.options.scrollSensitivity)) speed[1] = pointer[1]-(p[1]+this.options.scrollSensitivity);
      if(pointer[0] > (p[2]-this.options.scrollSensitivity)) speed[0] = pointer[0]-(p[2]-this.options.scrollSensitivity);
      if(pointer[1] > (p[3]-this.options.scrollSensitivity)) speed[1] = pointer[1]-(p[3]-this.options.scrollSensitivity);
      this.startScrolling(speed);
    }
 
    // fix AppleWebKit rendering
    if(Prototype.Browser.WebKit) window.scrollBy(0,0);
 
    Event.stop(event);
  },
 
  finishDrag: function(event, success) {
    this.dragging = false;
 
    if(this.options.quiet){
      Position.prepare();
      var pointer = [Event.pointerX(event), Event.pointerY(event)];
      Droppables.show(pointer, this.element);
    }
 
    if(this.options.ghosting) {
      if (!this._originallyAbsolute)
        Position.relativize(this.element);
      delete this._originallyAbsolute;
      Element.remove(this._clone);
      this._clone = null;
    }
 
    var dropped = false;
    if(success) {
      dropped = Droppables.fire(event, this.element);
      if (!dropped) dropped = false;
    }
    if(dropped && this.options.onDropped) this.options.onDropped(this.element);
    Draggables.notify('onEnd', this, event);
 
    var revert = this.options.revert;
    if(revert && Object.isFunction(revert)) revert = revert(this.element);
 
    var d = this.currentDelta();
    if(revert && this.options.reverteffect) {
      if (dropped == 0 || revert != 'failure')
        this.options.reverteffect(this.element,
          d[1]-this.delta[1], d[0]-this.delta[0]);
    } else {
      this.delta = d;
    }
 
    if(this.options.zindex)
      this.element.style.zIndex = this.originalZ;
 
    if(this.options.endeffect)
      this.options.endeffect(this.element);
 
    Draggables.deactivate(this);
    Droppables.reset();
  },
 
  keyPress: function(event) {
    if(event.keyCode!=Event.KEY_ESC) return;
    this.finishDrag(event, false);
    Event.stop(event);
  },
 
  endDrag: function(event) {
    if(!this.dragging) return;
    this.stopScrolling();
    this.finishDrag(event, true);
    Event.stop(event);
  },
 
  draw: function(point) {
    var pos = this.element.cumulativeOffset();
    if(this.options.ghosting) {
      var r   = Position.realOffset(this.element);
      pos[0] += r[0] - Position.deltaX; pos[1] += r[1] - Position.deltaY;
    }
 
    var d = this.currentDelta();
    pos[0] -= d[0]; pos[1] -= d[1];
 
    if(this.options.scroll && (this.options.scroll != window && this._isScrollChild)) {
      pos[0] -= this.options.scroll.scrollLeft-this.originalScrollLeft;
      pos[1] -= this.options.scroll.scrollTop-this.originalScrollTop;
    }
 
    var p = [0,1].map(function(i){
      return (point[i]-pos[i]-this.offset[i])
    }.bind(this));
 
    if(this.options.snap) {
      if(Object.isFunction(this.options.snap)) {
        p = this.options.snap(p[0],p[1],this);
      } else {
      if(Object.isArray(this.options.snap)) {
        p = p.map( function(v, i) {
          return (v/this.options.snap[i]).round()*this.options.snap[i] }.bind(this));
      } else {
        p = p.map( function(v) {
          return (v/this.options.snap).round()*this.options.snap }.bind(this));
      }
    }}
 
    var style = this.element.style;
    if((!this.options.constraint) || (this.options.constraint=='horizontal'))
      style.left = p[0] + "px";
    if((!this.options.constraint) || (this.options.constraint=='vertical'))
      style.top  = p[1] + "px";
 
    if(style.visibility=="hidden") style.visibility = ""; // fix gecko rendering
  },
 
  stopScrolling: function() {
    if(this.scrollInterval) {
      clearInterval(this.scrollInterval);
      this.scrollInterval = null;
      Draggables._lastScrollPointer = null;
    }
  },
 
  startScrolling: function(speed) {
    if(!(speed[0] || speed[1])) return;
    this.scrollSpeed = [speed[0]*this.options.scrollSpeed,speed[1]*this.options.scrollSpeed];
    this.lastScrolled = new Date();
    this.scrollInterval = setInterval(this.scroll.bind(this), 10);
  },
 
  scroll: function() {
    var current = new Date();
    var delta = current - this.lastScrolled;
    this.lastScrolled = current;
    if(this.options.scroll == window) {
      with (this._getWindowScroll(this.options.scroll)) {
        if (this.scrollSpeed[0] || this.scrollSpeed[1]) {
          var d = delta / 1000;
          this.options.scroll.scrollTo( left + d*this.scrollSpeed[0], top + d*this.scrollSpeed[1] );
        }
      }
    } else {
      this.options.scroll.scrollLeft += this.scrollSpeed[0] * delta / 1000;
      this.options.scroll.scrollTop  += this.scrollSpeed[1] * delta / 1000;
    }
 
    Position.prepare();
    Droppables.show(Draggables._lastPointer, this.element);
    Draggables.notify('onDrag', this);
    if (this._isScrollChild) {
      Draggables._lastScrollPointer = Draggables._lastScrollPointer || $A(Draggables._lastPointer);
      Draggables._lastScrollPointer[0] += this.scrollSpeed[0] * delta / 1000;
      Draggables._lastScrollPointer[1] += this.scrollSpeed[1] * delta / 1000;
      if (Draggables._lastScrollPointer[0] < 0)
        Draggables._lastScrollPointer[0] = 0;
      if (Draggables._lastScrollPointer[1] < 0)
        Draggables._lastScrollPointer[1] = 0;
      this.draw(Draggables._lastScrollPointer);
    }
 
    if(this.options.change) this.options.change(this);
  },
 
  _getWindowScroll: function(w) {
    var T, L, W, H;
    with (w.document) {
      if (w.document.documentElement && documentElement.scrollTop) {
        T = documentElement.scrollTop;
        L = documentElement.scrollLeft;
      } else if (w.document.body) {
        T = body.scrollTop;
        L = body.scrollLeft;
      }
      if (w.innerWidth) {
        W = w.innerWidth;
        H = w.innerHeight;
      } else if (w.document.documentElement && documentElement.clientWidth) {
        W = documentElement.clientWidth;
        H = documentElement.clientHeight;
      } else {
        W = body.offsetWidth;
        H = body.offsetHeight;
      }
    }
    return { top: T, left: L, width: W, height: H };
  }
});
 
Draggable._dragging = { };

Libary B
(445 lines)

Libary C
(243 lines)

dojo.declare("dojo.dnd.Moveable", null, {
    // object attributes (for markup)
    handle: "",
    delay: 0,
    skip: false,
    
    constructor: function(node, params){
        // summary:
        //        an object, which makes a node moveable
        // node: Node
        //        a node (or node's id) to be moved
        // params: dojo.dnd.__MoveableArgs?
        //        optional parameters
        this.node = dojo.byId(node);
        if(!params){ params = {}; }
        this.handle = params.handle ? dojo.byId(params.handle) : null;
        if(!this.handle){ this.handle = this.node; }
        this.delay = params.delay > 0 ? params.delay : 0;
        this.skip  = params.skip;
        this.mover = params.mover ? params.mover : dojo.dnd.Mover;
        this.events = [
            dojo.connect(this.handle, "onmousedown", this, "onMouseDown"),
            // cancel text selection and text dragging
            dojo.connect(this.handle, "ondragstart",   this, "onSelectStart"),
            dojo.connect(this.handle, "onselectstart", this, "onSelectStart")
        ];
    },

    // markup methods
    markupFactory: function(params, node){
        return new dojo.dnd.Moveable(node, params);
    },

    // methods
    destroy: function(){
        // summary:
        //        stops watching for possible move, deletes all references, so the object can be garbage-collected
        dojo.forEach(this.events, dojo.disconnect);
        this.events = this.node = this.handle = null;
    },
    
    // mouse event processors
    onMouseDown: function(e){
        // summary:
        //        event processor for onmousedown, creates a Mover for the node
        // e: Event
        //        mouse event
        if(this.skip && dojo.dnd.isFormElement(e)){ return; }
        if(this.delay){
            this.events.push(
                dojo.connect(this.handle, "onmousemove", this, "onMouseMove"),
                dojo.connect(this.handle, "onmouseup", this, "onMouseUp")
            );
            this._lastX = e.pageX;
            this._lastY = e.pageY;
        }else{
            this.onDragDetected(e);
        }
        dojo.stopEvent(e);
    },
    onMouseMove: function(e){
        // summary:
        //        event processor for onmousemove, used only for delayed drags
        // e: Event
        //        mouse event
        if(Math.abs(e.pageX - this._lastX) > this.delay || Math.abs(e.pageY - this._lastY) > this.delay){
            this.onMouseUp(e);
            this.onDragDetected(e);
        }
        dojo.stopEvent(e);
    },
    onMouseUp: function(e){
        // summary:
        //        event processor for onmouseup, used only for delayed drags
        // e: Event
        //        mouse event
        for(var i = 0; i < 2; ++i){
            dojo.disconnect(this.events.pop());
        }
        dojo.stopEvent(e);
    },
    onSelectStart: function(e){
        // summary:
        //        event processor for onselectevent and ondragevent
        // e: Event
        //        mouse event
        if(!this.skip || !dojo.dnd.isFormElement(e)){
            dojo.stopEvent(e);
        }
    },
    
    // local events
    onDragDetected: function(/* Event */ e){
        // summary:
        //        called when the drag is detected;
        //        responsible for creation of the mover
        new this.mover(this.node, e, this);
    },
    onMoveStart: function(/* dojo.dnd.Mover */ mover){
        // summary:
        //        called before every move operation
        dojo.publish("/dnd/move/start", [mover]);
        dojo.addClass(dojo.body(), "dojoMove"); 
        dojo.addClass(this.node, "dojoMoveItem"); 
    },
    onMoveStop: function(/* dojo.dnd.Mover */ mover){
        // summary:
        //        called after every move operation
        dojo.publish("/dnd/move/stop", [mover]);
        dojo.removeClass(dojo.body(), "dojoMove");
        dojo.removeClass(this.node, "dojoMoveItem");
    },
    onFirstMove: function(/* dojo.dnd.Mover */ mover){
        // summary:
        //        called during the very first move notification;
        //        can be used to initialize coordinates, can be overwritten.
        
        // default implementation does nothing
    },
    onMove: function(/* dojo.dnd.Mover */ mover, /* Object */ leftTop){
        // summary:
        //        called during every move notification;
        //        should actually move the node; can be overwritten.
        this.onMoving(mover, leftTop);
        var s = mover.node.style;
        s.left = leftTop.l + "px";
        s.top  = leftTop.t + "px";
        this.onMoved(mover, leftTop);
    },
    onMoving: function(/* dojo.dnd.Mover */ mover, /* Object */ leftTop){
        // summary:
        //        called before every incremental move; can be overwritten.
        
        // default implementation does nothing
    },
    onMoved: function(/* dojo.dnd.Mover */ mover, /* Object */ leftTop){
        // summary:
        //        called after every incremental move; can be overwritten.
        
        // default implementation does nothing
    }
});

dojo.declare("dojo.dnd.Mover", null, {
    constructor: function(node, e, host){
        // summary:
        //        an object, which makes a node follow the mouse. 
        //        Used as a default mover, and as a base class for custom movers.
        // node: Node
        //        a node (or node's id) to be moved
        // e: Event
        //        a mouse event, which started the move;
        //        only pageX and pageY properties are used
        // host: Object?
        //        object which implements the functionality of the move,
        //         and defines proper events (onMoveStart and onMoveStop)
        this.node = dojo.byId(node);
        this.marginBox = {l: e.pageX, t: e.pageY};
        this.mouseButton = e.button;
        var h = this.host = host, d = node.ownerDocument, 
            firstEvent = dojo.connect(d, "onmousemove", this, "onFirstMove");
        this.events = [
            dojo.connect(d, "onmousemove", this, "onMouseMove"),
            dojo.connect(d, "onmouseup",   this, "onMouseUp"),
            // cancel text selection and text dragging
            dojo.connect(d, "ondragstart",   dojo.stopEvent),
            dojo.connect(d.body, "onselectstart", dojo.stopEvent),
            firstEvent
        ];
        // notify that the move has started
        if(h && h.onMoveStart){
            h.onMoveStart(this);
        }
    },
    // mouse event processors
    onMouseMove: function(e){
        // summary:
        //        event processor for onmousemove
        // e: Event
        //        mouse event
        dojo.dnd.autoScroll(e);
        var m = this.marginBox;
        this.host.onMove(this, {l: m.l + e.pageX, t: m.t + e.pageY});
        dojo.stopEvent(e);
    },
    onMouseUp: function(e){
        if(dojo.isWebKit && dojo.isMac && this.mouseButton == 2 ? 
                e.button == 0 : this.mouseButton == e.button){
            this.destroy();
        }
        dojo.stopEvent(e);
    },
    // utilities
    onFirstMove: function(){
        // summary:
        //        makes the node absolute; it is meant to be called only once. 
        //         relative and absolutely positioned nodes are assumed to use pixel units
        var s = this.node.style, l, t, h = this.host;
        switch(s.position){
            case "relative":
            case "absolute":
                // assume that left and top values are in pixels already
                l = Math.round(parseFloat(s.left));
                t = Math.round(parseFloat(s.top));
                break;
            default:
                s.position = "absolute";    // enforcing the absolute mode
                var m = dojo.marginBox(this.node);
                // event.pageX/pageY (which we used to generate the initial
                // margin box) includes padding and margin set on the body.
                // However, setting the node's position to absolute and then
                // doing dojo.marginBox on it *doesn't* take that additional
                // space into account - so we need to subtract the combined
                // padding and margin.  We use getComputedStyle and
                // _getMarginBox/_getContentBox to avoid the extra lookup of
                // the computed style. 
                var b = dojo.doc.body;
                var bs = dojo.getComputedStyle(b);
                var bm = dojo._getMarginBox(b, bs);
                var bc = dojo._getContentBox(b, bs);
                l = m.l - (bc.l - bm.l);
                t = m.t - (bc.t - bm.t);
                break;
        }
        this.marginBox.l = l - this.marginBox.l;
        this.marginBox.t = t - this.marginBox.t;
        if(h && h.onFirstMove){
            h.onFirstMove(this);
        }
        dojo.disconnect(this.events.pop());
    },
    destroy: function(){
        // summary:
        //        stops the move, deletes all references, so the object can be garbage-collected
        dojo.forEach(this.events, dojo.disconnect);
        // undo global settings
        var h = this.host;
        if(h && h.onMoveStop){
            h.onMoveStop(this);
        }
        // destroy objects
        this.events = this.node = this.host = null;
    }
});

    var DDMBase = function() {
        DDMBase.superclass.constructor.apply(this, arguments);
    };

    DDMBase.NAME = 'ddm';

    DDMBase.ATTRS = {
        /**
        * @attribute dragCursor
        * @description The cursor to apply when dragging, if shimmed the shim will get the cursor.
        * @type String
        */
        dragCursor: {
            value: 'move'
        },
        /**
        * @attribute clickPixelThresh
        * @description The number of pixels to move to start a drag operation, default is 3.
        * @type Number
        */
        clickPixelThresh: {
            value: 3
        },
        /**
        * @attribute clickTimeThresh
        * @description The number of milliseconds a mousedown has to pass to start a drag operation, default is 1000.
        * @type Number
        */        
        clickTimeThresh: {
            value: 1000
        },
        /**
        * @attribute dragMode
        * @description This attribute only works if the dd-drop module is active. It will set the dragMode (point, intersect, strict) of all future Drag instances. 
        * @type String
        */        
        dragMode: {
            value: 'point',
            setter: function(mode) {
                this._setDragMode(mode);
                return mode;
            }           
        }

    };

    Y.extend(DDMBase, Y.Base, {
        /**
        * @property _active
        * @description flag set when we activate our first drag, so DDM can start listening for events.
        * @type {Boolean}
        */
        _active: null,
        /**
        * @private
        * @method _setDragMode
        * @description Handler for dragMode attribute setter.
        * @param String/Number The Number value or the String for the DragMode to default all future drag instances to.
        * @return Number The Mode to be set
        */
        _setDragMode: function(mode) {
            if (mode === null) {
                mode = Y.DD.DDM.get('dragMode');
            }
            switch (mode) {
                case 1:
                case 'intersect':
                    return 1;
                case 2:
                case 'strict':
                    return 2;
                case 0:
                case 'point':
                    return 0;
            }
            return 0;       
        },
        /**
        * @property CSS_PREFIX
        * @description The PREFIX to attach to all DD CSS class names
        * @type {String}
        */
        CSS_PREFIX: 'yui-dd',
        _activateTargets: function() {},        
        /**
        * @private
        * @property _drags
        * @description Holder for all registered drag elements.
        * @type {Array}
        */
        _drags: [],
        /**
        * @property activeDrag
        * @description A reference to the currently active draggable object.
        * @type {Drag}
        */
        activeDrag: false,
        /**
        * @private
        * @method _regDrag
        * @description Adds a reference to the drag object to the DDM._drags array, called in the constructor of Drag.
        * @param {Drag} d The Drag object
        */
        _regDrag: function(d) {
            if (this.getDrag(d.get('node'))) {
                return false;
            }
            
            if (!this._active) {
                this._setupListeners();
            }
            this._drags.push(d);
            return true;
        },
        /**
        * @private
        * @method _unregDrag
        * @description Remove this drag object from the DDM._drags array.
        * @param {Drag} d The drag object.
        */
        _unregDrag: function(d) {
            var tmp = [];
            Y.each(this._drags, function(n, i) {
                if (n !== d) {
                    tmp[tmp.length] = n;
                }
            });
            this._drags = tmp;
        },
        /**
        * @private
        * @method _setupListeners
        * @description Add the document listeners.
        */
        _setupListeners: function() {
            this._active = true;
            var doc = Y.get(document);
            doc.on('mousemove', Y.bind(this._move, this));
            //Y.Event.nativeAdd(document, 'mousemove', Y.bind(this._move, this));
            doc.on('mouseup', Y.bind(this._end, this));
        },
        /**
        * @private
        * @method _start
        * @description Internal method used by Drag to signal the start of a drag operation
        */
        _start: function() {
            this.fire('ddm:start');
            this._startDrag();
        },
        /**
        * @private
        * @method _startDrag
        * @description Factory method to be overwritten by other DDM's
        * @param {Number} x The x position of the drag element
        * @param {Number} y The y position of the drag element
        * @param {Number} w The width of the drag element
        * @param {Number} h The height of the drag element
        */
        _startDrag: function() {},
        /**
        * @private
        * @method _endDrag
        * @description Factory method to be overwritten by other DDM's
        */
        _endDrag: function() {},
        _dropMove: function() {},
        /**
        * @private
        * @method _end
        * @description Internal method used by Drag to signal the end of a drag operation
        */
        _end: function() {
            if (this.activeDrag) {
                this._endDrag();
                this.fire('ddm:end');
                this.activeDrag.end.call(this.activeDrag);
                this.activeDrag = null;
            }
        },
        /**
        * @method stopDrag
        * @description Method will forcefully stop a drag operation. For example calling this from inside an ESC keypress handler will stop this drag.
        * @return {Self}
        * @chainable
        */       
        stopDrag: function() {
            if (this.activeDrag) {
                this._end();
            }
            return this;
        },
        /**
        * @private
        * @method _move
        * @description Internal listener for the mousemove DOM event to pass to the Drag's move method.
        * @param {Event.Facade} ev The Dom mousemove Event
        */
        _move: function(ev) {
            if (this.activeDrag) {
                this.activeDrag._move.call(this.activeDrag, ev);
                this._dropMove();
            }
        },
        /**
        * //TODO Private, rename??...
        * @private
        * @method cssSizestoObject
        * @description Helper method to use to set the gutter from the attribute setter.
        * @param {String} gutter CSS style string for gutter: '5 0' (sets top and bottom to 5px, left and right to 0px), '1 2 3 4' (top 1px, right 2px, bottom 3px, left 4px)
        * @return {Object} The gutter Object Literal.
        */
        cssSizestoObject: function(gutter) {
            var x = gutter.split(' ');
                
            switch (x.length) {
                case 1: x[1] = x[2] = x[3] = x[0]; break;
                case 2: x[2] = x[0]; x[3] = x[1]; break;
                case 3: x[3] = x[1]; break;
            }

            return {
                top   : parseInt(x[0],10),
                right : parseInt(x[1],10),
                bottom: parseInt(x[2],10),
                left  : parseInt(x[3],10)
            };
        },
        /**
        * @method getDrag
        * @description Get a valid Drag instance back from a Node or a selector string, false otherwise
        * @param {String/Object} node The Node instance or Selector string to check for a valid Drag Object
        * @return {Object}
        */
        getDrag: function(node) {
            var drag = false,
                n = Y.get(node);
            if (n instanceof Y.Node) {
                Y.each(this._drags, function(v, k) {
                    if (n.compareTo(v.get('node'))) {
                        drag = v;
                    }
                });
            }
            return drag;
        }
    });

    Y.namespace('DD');
    Y.DD.DDM = new DDMBase();

Libary D
(1321* lines)

* a lot of comments

Drag-and-drop in 4 popular JavaScript libraries
The red lines are the “plumbing” code 

that register event handlers or implement 
the state machine



    var DDM = Y.DD.DDM,
        NODE = 'node',
        DRAGGING = 'dragging',
        DRAG_NODE = 'dragNode',
        OFFSET_HEIGHT = 'offsetHeight',
        OFFSET_WIDTH = 'offsetWidth',        
        MOUSE_UP = 'mouseup',
        MOUSE_DOWN = 'mousedown',
        DRAG_START = 'dragstart',
        /**
        * @event drag:mouseDown
        * @description Handles the mousedown DOM event, checks to see if you have a valid handle then starts 
the drag timers.
        * @preventable _defMouseDownFn
        * @param {Event.Facade} ev The mousedown event.
        * @bubbles DDM
        * @type {Event.Custom}
        */
        EV_MOUSE_DOWN = 'drag:mouseDown',
        /**
        * @event drag:afterMouseDown
        * @description Fires after the mousedown event has been cleared.
        * @param {Event.Facade} ev The mousedown event.
        * @bubbles DDM
        * @type {Event.Custom}
        */
        EV_AFTER_MOUSE_DOWN = 'drag:afterMouseDown',
        /**
        * @event drag:removeHandle
        * @description Fires after a handle is removed.
        * @bubbles DDM
        * @type {Event.Custom}
        */
        EV_REMOVE_HANDLE = 'drag:removeHandle',
        /**
        * @event drag:addHandle
        * @description Fires after a handle is added.
        * @bubbles DDM
        * @type {Event.Custom}
        */
        EV_ADD_HANDLE = 'drag:addHandle',
        /**
        * @event drag:removeInvalid
        * @description Fires after an invalid selector is removed.
        * @bubbles DDM
        * @type {Event.Custom}
        */
        EV_REMOVE_INVALID = 'drag:removeInvalid',
        /**
        * @event drag:addInvalid
        * @description Fires after an invalid selector is added.
        * @bubbles DDM
        * @type {Event.Custom}
        */
        EV_ADD_INVALID = 'drag:addInvalid',
        /**
        * @event drag:start
        * @description Fires at the start of a drag operation.
        * @bubbles DDM
        * @type {Event.Custom}
        */
        EV_START = 'drag:start',
        /**
        * @event drag:end
        * @description Fires at the end of a drag operation.
        * @bubbles DDM
        * @type {Event.Custom}
        */
        EV_END = 'drag:end',
        /**
        * @event drag:drag
        * @description Fires every mousemove during a drag operation.
        * @bubbles DDM
        * @type {Event.Custom}
        */
        EV_DRAG = 'drag:drag',
        /**
        * @event drag:align
        * @preventable _defAlignFn
        * @description Fires when this node is aligned.
        * @bubbles DDM
        * @type {Event.Custom}
        */
        EV_ALIGN = 'drag:align',
        /**
        * @event drag:over
        * @description Fires when this node is over a Drop Target. (Fired from dd-drop)
        * @bubbles DDM
        * @type {Event.Custom}
        */
        /**
        * @event drag:enter
        * @description Fires when this node enters a Drop Target. (Fired from dd-drop)
        * @bubbles DDM
        * @type {Event.Custom}
        */
        /**
        * @event drag:exit
        * @description Fires when this node exits a Drop Target. (Fired from dd-drop)
        * @bubbles DDM
        * @type {Event.Custom}
        */
        /**
        * @event drag:drophit
        * @description Fires when this node is dropped on a valid Drop Target. (Fired from dd-ddm-drop)
        * @bubbles DDM
        * @type {Event.Custom}
        */
        /**
        * @event drag:dropmiss
        * @description Fires when this node is dropped on an invalid Drop Target. (Fired from dd-ddm-drop)
        * @bubbles DDM
        * @type {Event.Custom}
        */
    
    Drag = function(o) {
        this._lazyAddAttrs = false;
        Drag.superclass.constructor.apply(this, arguments);

        var valid = DDM._regDrag(this);
        if (!valid) {
            Y.error('Failed to register node, already in use: ' + o.node);
        }
    };

    Drag.NAME = 'drag';

    Drag.ATTRS = {
        /**
        * @attribute node
        * @description Y.Node instanace to use as the element to initiate a drag operation
        * @type Node
        */
        node: {
            setter: function(node) {
                var n = Y.get(node);
                if (!n) {
                    Y.error('DD.Drag: Invalid Node Given: ' + node);
                } else {
                    n = n.item(0);
                }
                return n;
            }
        },
        /**
        * @attribute dragNode
        * @description Y.Node instanace to use as the draggable element, defaults to node
        * @type Node
        */
        dragNode: {
            setter: function(node) {
                var n = Y.Node.get(node);
                if (!n) {
                    Y.error('DD.Drag: Invalid dragNode Given: ' + node);
                }
                return n;
            }
        },
        /**
        * @attribute offsetNode
        * @description Offset the drag element by the difference in cursor position: default true
        * @type Boolean
        */
        offsetNode: {
            value: true
        },
        /**
        * @attribute clickPixelThresh
        * @description The number of pixels to move to start a drag operation, default is 3.
        * @type Number
        */
        clickPixelThresh: {
            value: DDM.get('clickPixelThresh')
        },
        /**
        * @attribute clickTimeThresh
        * @description The number of milliseconds a mousedown has to pass to start a drag operation, default is 
1000.
        * @type Number
        */
        clickTimeThresh: {
            value: DDM.get('clickTimeThresh')
        },
        /**
        * @attribute lock
        * @description Set to lock this drag element so that it can't be dragged: default false.
        * @type Boolean
        */
        lock: {
            value: false,
            setter: function(lock) {
                if (lock) {
                    this.get(NODE).addClass(DDM.CSS_PREFIX + '-locked');
                } else {
                    this.get(NODE).removeClass(DDM.CSS_PREFIX + '-locked');
                }
                return lock;
            }
        },
        /**
        * @attribute data
        * @description A payload holder to store arbitrary data about this drag object, can be used to store any 
value.
        * @type Mixed
        */
        data: {
            value: false
        },
        /**
        * @attribute move
        * @description If this is false, the drag element will not move with the cursor: default true. Can be used to 
"resize" the element.
        * @type Boolean
        */
        move: {
            value: true
        },
        /**
        * @attribute useShim
        * @description Use the protective shim on all drag operations: default true. Only works with dd-ddm, not 
dd-ddm-base.
        * @type Boolean
        */
        useShim: {
            value: true
        },
        /**
        * @attribute activeHandle
        * @description This config option is set by Drag to inform you of which handle fired the drag event (in the 
case that there are several handles): default false.
        * @type Node
        */
        activeHandle: {
            value: false
        },
        /**
        * @attribute primaryButtonOnly
        * @description By default a drag operation will only begin if the mousedown occurred with the primary 
mouse button. Setting this to false will allow for all mousedown events to trigger a drag.
        * @type Boolean
        */
        primaryButtonOnly: {
            value: true
        },
        /**
        * @attribute dragging
        * @description This attribute is not meant to be used by the implementor, it is meant to be used as an 
Event tracker so you can listen for it to change.
        * @type Boolean
        */
        dragging: {
            value: false
        },
        parent: {
            value: false
        },
        /**
        * @attribute target
        * @description This attribute only works if the dd-drop module has been loaded. It will make this node a 
drop target as well as draggable.
        * @type Boolean
        */
        target: {
            value: false,
            setter: function(config) {
                this._handleTarget(config);
                return config;
            }
        },
        /**
        * @attribute dragMode
        * @description This attribute only works if the dd-drop module is active. It will set the dragMode (point, 
intersect, strict) of this Drag instance.
        * @type String
        */
        dragMode: {
            value: null,
            setter: function(mode) {
                return DDM._setDragMode(mode);
            }
        },
        /**
        * @attribute groups
        * @description Array of groups to add this drag into.
        * @type Array
        */
        groups: {
            value: ['default'],
            getter: function() {
                if (!this._groups) {
                    this._groups = {};
                }
                var ret = [];
                Y.each(this._groups, function(v, k) {
                    ret[ret.length] = k;
                });
                return ret;
            },
            setter: function(g) {
                this._groups = {};
                Y.each(g, function(v, k) {
                    this._groups[v] = true;
                }, this);
                return g;
            }
        },
        /**
        * @attribute handles
        * @description Array of valid handles to add. Adding something here will set all handles, even if previously 
added with addHandle
        * @type Array
        */
        handles: {
            value: null,
            setter: function(g) {
                if (g) {
                    this._handles = {};
                    Y.each(g, function(v, k) {
                        this._handles[v] = true;
                    }, this);
                } else {
                    this._handles = null;
                }
                return g;
            }
        },
        /**
        * @attribute bubbles
        * @description Controls the default bubble parent for this Drag instance. Default: Y.DD.DDM. Set to false 
to disable bubbling.
        * @type Object
        */
        bubbles: {
            writeOnce: true,
            value: Y.DD.DDM
        }
    };

    Y.extend(Drag, Y.Base, {
        /**
        * @method addToGroup
        * @description Add this Drag instance to a group, this should be used for on-the-fly group additions.
        * @param {String} g The group to add this Drag Instance to.
        * @return {Self}
        * @chainable
        */
        addToGroup: function(g) {
            this._groups[g] = true;
            DDM._activateTargets();
            return this;
        },
        /**
        * @method removeFromGroup
        * @description Remove this Drag instance from a group, this should be used for on-the-fly group removals.
        * @param {String} g The group to remove this Drag Instance from.
        * @return {Self}
        * @chainable
        */
        removeFromGroup: function(g) {
            delete this._groups[g];
            DDM._activateTargets();
            return this;
        },
        /**
        * @property target
        * @description This will be a reference to the Drop instance associated with this drag if the target: true 
config attribute is set..
        * @type {Object}
        */
        target: null,
        /**
        * @private
        * @method _handleTarget
        * @description Attribute handler for the target config attribute.
        * @param {Boolean/Object}
        * @return {Boolean/Object}
        */
        _handleTarget: function(config) {
            if (Y.DD.Drop) {
                if (config === false) {
                    if (this.target) {
                        DDM._unregTarget(this.target);
                        this.target = null;
                    }
                    return false;
                } else {
                    if (!Y.Lang.isObject(config)) {
                        config = {};
                    }
                    config.bubbles = ('bubbles' in config) ? config.bubbles : this.get('bubbles');
                    config.node = this.get(NODE);
                    config.groups = config.groups || this.get('groups');
                    this.target = new Y.DD.Drop(config);
                }
            } else {
                return false;
            }
        },
        /**
        * @private
        * @property _groups
        * @description Storage Array for the groups this drag belongs to.
        * @type {Array}
        */
        _groups: null,
        /**
        * @private
        * @method _createEvents
        * @description This method creates all the events for this Event Target and publishes them so we get Event 
Bubbling.
        */
        _createEvents: function() {
            
            this.publish(EV_MOUSE_DOWN, {
                defaultFn: this._defMouseDownFn,
                queuable: false,
                emitFacade: true,
                bubbles: true,
                prefix: 'drag'
            });
            
            this.publish(EV_ALIGN, {
                defaultFn: this._defAlignFn,
                queuable: false,
                emitFacade: true,
                bubbles: true,
                prefix: 'drag'
            });
            
            this.publish(EV_DRAG, {
                defaultFn: this._defDragFn,
                queuable: false,
                emitFacade: true,
                bubbles: true,
                prefix: 'drag'
            });
            
            this.publish(EV_END, {
                preventedFn: this._prevEndFn,
                queuable: false,
                emitFacade: true,
                bubbles: true,
                prefix: 'drag'
            });
            
            var ev = [
                EV_AFTER_MOUSE_DOWN,
                EV_REMOVE_HANDLE,
                EV_ADD_HANDLE,
                EV_REMOVE_INVALID,
                EV_ADD_INVALID,
                EV_START,
                'drag:drophit',
                'drag:dropmiss',
                'drag:over',
                'drag:enter',
                'drag:exit'
            ];
            
            Y.each(ev, function(v, k) {
                this.publish(v, {
                    type: v,
                    emitFacade: true,
                    bubbles: true,
                    preventable: false,
                    queuable: false,
                    prefix: 'drag'
                });
            }, this);

            if (this.get('bubbles')) {
                this.addTarget(this.get('bubbles'));
            }
            
           
        },
        /**
        * @private
        * @property _ev_md
        * @description A private reference to the mousedown DOM event
        * @type {Event.Facade}
        */
        _ev_md: null,
        /**
        * @private
        * @property _startTime
        * @description The getTime of the mousedown event. Not used, just here in case someone wants/needs to 
use it.
        * @type Date
        */
        _startTime: null,
        /**
        * @private
        * @property _endTime
        * @description The getTime of the mouseup event. Not used, just here in case someone wants/needs to 
use it.
        * @type Date
        */
        _endTime: null,
        /**
        * @private
        * @property _handles
        * @description A private hash of the valid drag handles
        * @type {Object}
        */
        _handles: null,
        /**
        * @private
        * @property _invalids
        * @description A private hash of the invalid selector strings
        * @type {Object}
        */
        _invalids: null,
        /**
        * @private
        * @property _invalidsDefault
        * @description A private hash of the default invalid selector strings: {'textarea': true, 'input': true, 'a': true, 
'button': true, 'select': true}
        * @type {Object}
        */
        _invalidsDefault: {'textarea': true, 'input': true, 'a': true, 'button': true, 'select': true },
        /**
        * @private
        * @property _dragThreshMet
        * @description Private flag to see if the drag threshhold was met
        * @type {Boolean}
        */
        _dragThreshMet: null,
        /**
        * @private
        * @property _fromTimeout
        * @description Flag to determine if the drag operation came from a timeout
        * @type {Boolean}
        */
        _fromTimeout: null,
        /**
        * @private
        * @property _clickTimeout
        * @description Holder for the setTimeout call
        * @type {Boolean}
        */
        _clickTimeout: null,
        /**
        * @property deltaXY
        * @description The offset of the mouse position to the element's position
        * @type {Array}
        */
        deltaXY: null,

        /**
        * @property startXY
        * @description The initial mouse position
        * @type {Array}
        */
        startXY: null,
        /**
        * @property nodeXY
        * @description The initial element position
        * @type {Array}
        */
        nodeXY: null,
        /**
        * @property lastXY
        * @description The position of the element as it's moving (for offset calculations)
        * @type {Array}
        */
        lastXY: null,
        /**
        * @property actXY
        * @description The xy that the node will be set to. Changing this will alter the position as it's dragged.
        * @type {Array}
        */
        actXY: null,
        /**
        * @property realXY
        * @description The real xy position of the node.
        * @type {Array}
        */
        realXY: null,
        /**
        * @property mouseXY
        * @description The XY coords of the mousemove
        * @type {Array}
        */
        mouseXY: null,
        /**
        * @property region
        * @description A region object associated with this drag, used for checking regions while dragging.
        * @type Object
        */
        region: null,       
        /**
        * @private
        * @method _handleMouseUp
        * @description Handler for the mouseup DOM event
        * @param {Event.Facade}
        */
        _handleMouseUp: function(ev) {
            this._fixIEMouseUp();
            if (DDM.activeDrag) {
                DDM._end();
            }
        },
        /** 
        * @private
        * @method _fixDragStart
        * @description The function we use as the ondragstart handler when we start a drag in Internet Explorer. 
This keeps IE from blowing up on images as drag handles.
        */
        _fixDragStart: function(e) {
            e.preventDefault();
        },
        /** 
        * @private
        * @method _ieSelectFix
        * @description The function we use as the onselectstart handler when we start a drag in Internet Explorer
        */
        _ieSelectFix: function() {
            return false;
        },
        /** 
        * @private
        * @property _ieSelectBack
        * @description We will hold a copy of the current "onselectstart" method on this property, and reset it 
after we are done using it.
        */
        _ieSelectBack: null,
        /**
        * @private
        * @method _fixIEMouseDown
        * @description This method copies the onselectstart listner on the document to the _ieSelectFix property
        */
        _fixIEMouseDown: function() {
            if (Y.UA.ie) {
                this._ieSelectBack = Y.config.doc.body.onselectstart;
                Y.config.doc.body.onselectstart = this._ieSelectFix;
            }           
        },
        /**
        * @private
        * @method _fixIEMouseUp
        * @description This method copies the _ieSelectFix property back to the onselectstart listner on the 
document.
        */
        _fixIEMouseUp: function() {
            if (Y.UA.ie) {
                Y.config.doc.body.onselectstart = this._ieSelectBack;
            }           
        },
        /**
        * @private
        * @method _handleMouseDownEvent
        * @description Handler for the mousedown DOM event
        * @param {Event.Facade}
        */
        _handleMouseDownEvent: function(ev) {
            this.fire(EV_MOUSE_DOWN, { ev: ev });
        },
        /**
        * @private
        * @method _defMouseDownFn
        * @description Handler for the mousedown DOM event
        * @param {Event.Facade}
        */
        _defMouseDownFn: function(e) {
            var ev = e.ev;
            this._dragThreshMet = false;
            this._ev_md = ev;
            
            if (this.get('primaryButtonOnly') && ev.button > 1) {
                return false;
            }
            if (this.validClick(ev)) {
                this._fixIEMouseDown();
                ev.halt();
                this._setStartPosition([ev.pageX, ev.pageY]);

                DDM.activeDrag = this;
                
                this._clickTimeout = Y.later(this.get('clickTimeThresh'), this, this._timeoutCheck);
            }
            this.fire(EV_AFTER_MOUSE_DOWN, { ev: ev });
        },
        /**
        * @method validClick
        * @description Method first checks to see if we have handles, if so it validates the click against the handle. 
Then if it finds a valid handle, it checks it against the invalid handles list. Returns true if a good handle was used, 
false otherwise.
        * @param {Event.Facade}
        * @return {Boolean}
        */
        validClick: function(ev) {
            var r = false, n = false,
            tar = ev.target,
            hTest = null,
            els = null,
            set = false;
            if (this._handles) {
                Y.each(this._handles, function(i, n) {
                    if (Y.Lang.isString(n)) {
                        //Am I this or am I inside this
                        if (tar.test(n + ', ' + n + ' *') && !hTest) {
                            hTest = n;
                            r = true;
                        }
                    }
                });
            } else {
                n = this.get(NODE)
                if (n.contains(tar) || n.compareTo(tar)) {
                    r = true;
                }
            }
            if (r) {
                if (this._invalids) {
                    Y.each(this._invalids, function(i, n) {
                        if (Y.Lang.isString(n)) {
                            //Am I this or am I inside this
                            if (tar.test(n + ', ' + n + ' *')) {
                                r = false;
                            }
                        }
                    });
                }
            }
            if (r) {
                if (hTest) {
                    els = ev.currentTarget.queryAll(hTest);
                    set = false;
                    els.each(function(n, i) {
                        if ((n.contains(tar) || n.compareTo(tar)) && !set) {
                            set = true;
                            this.set('activeHandle', n);
                        }
                    }, this);
                } else {
                    this.set('activeHandle', this.get(NODE));
                }
            }
            return r;
        },
        /**
        * @private
        * @method _setStartPosition
        * @description Sets the current position of the Element and calculates the offset
        * @param {Array} xy The XY coords to set the position to.
        */
        _setStartPosition: function(xy) {
            this.startXY = xy;
            
            this.nodeXY = this.lastXY = this.realXY = this.get(NODE).getXY();

            if (this.get('offsetNode')) {
                this.deltaXY = [(this.startXY[0] - this.nodeXY[0]), (this.startXY[1] - this.nodeXY[1])];
            } else {
                this.deltaXY = [0, 0];
            }
        },
        /**
        * @private
        * @method _timeoutCheck
        * @description The method passed to setTimeout to determine if the clickTimeThreshold was met.
        */
        _timeoutCheck: function() {
            if (!this.get('lock') && !this._dragThreshMet) {
                this._fromTimeout = this._dragThreshMet = true;
                this.start();
                this._alignNode([this._ev_md.pageX, this._ev_md.pageY], true);
            }
        },
        /**
        * @method removeHandle
        * @description Remove a Selector added by addHandle
        * @param {String} str The selector for the handle to be removed. 
        * @return {Self}
        * @chainable
        */
        removeHandle: function(str) {
            if (this._handles[str]) {
                delete this._handles[str];
                this.fire(EV_REMOVE_HANDLE, { handle: str });
            }
            return this;
        },
        /**
        * @method addHandle
        * @description Add a handle to a drag element. Drag only initiates when a mousedown happens on this 
element.
        * @param {String} str The selector to test for a valid handle. Must be a child of the element.
        * @return {Self}
        * @chainable
        */
        addHandle: function(str) {
            if (!this._handles) {
                this._handles = {};
            }
            if (Y.Lang.isString(str)) {
                this._handles[str] = true;
                this.fire(EV_ADD_HANDLE, { handle: str });
            }
            return this;
        },
        /**
        * @method removeInvalid
        * @description Remove an invalid handle added by addInvalid
        * @param {String} str The invalid handle to remove from the internal list.
        * @return {Self}
        * @chainable
        */
        removeInvalid: function(str) {
            if (this._invalids[str]) {
                this._invalids[str] = null;
                delete this._invalids[str];
                this.fire(EV_REMOVE_INVALID, { handle: str });
            }
            return this;
        },
        /**
        * @method addInvalid
        * @description Add a selector string to test the handle against. If the test passes the drag operation will not  
continue.
        * @param {String} str The selector to test against to determine if this is an invalid drag handle.
        * @return {Self}
        * @chainable
        */
        addInvalid: function(str) {
            if (Y.Lang.isString(str)) {
                this._invalids[str] = true;
                this.fire(EV_ADD_INVALID, { handle: str });
            }
            return this;
        },
        /**
        * @private
        * @method initializer
        * @description Internal init handler
        */
        initializer: function() {
            this.get(NODE).dd = this;

            if (!this.get(NODE).get('id')) {
                var id = Y.stamp(this.get(NODE));
                this.get(NODE).set('id', id);
            }

            this.actXY = [];
            
            this._invalids = Y.clone(this._invalidsDefault, true);

            this._createEvents();
            
            if (!this.get(DRAG_NODE)) {
                this.set(DRAG_NODE, this.get(NODE));
            }

            //Fix for #2528096
            //Don't prep the DD instance until all plugins are loaded.
            this.on('initializedChange', Y.bind(this._prep, this));

            //Shouldn't have to do this..
            this.set('groups', this.get('groups'));
        },
        /**
        * @private
        * @method _prep
        * @description Attach event listners and add classname
        */
        _prep: function() {
            this._dragThreshMet = false;
            var node = this.get(NODE);
            node.addClass(DDM.CSS_PREFIX + '-draggable');
            node.on(MOUSE_DOWN, Y.bind(this._handleMouseDownEvent, this));
            node.on(MOUSE_UP, Y.bind(this._handleMouseUp, this));
            node.on(DRAG_START, Y.bind(this._fixDragStart, this));
        },
        /**
        * @private
        * @method _unprep
        * @description Detach event listeners and remove classname
        */
        _unprep: function() {
            var node = this.get(NODE);
            node.removeClass(DDM.CSS_PREFIX + '-draggable');
            node.detachAll();
        },
        /**
        * @method start
        * @description Starts the drag operation
        * @return {Self}
        * @chainable
        */
        start: function() {
            if (!this.get('lock') && !this.get(DRAGGING)) {
                var node = this.get(NODE), ow = node.get(OFFSET_WIDTH), oh = node.get(OFFSET_HEIGHT);
                this._startTime = (new Date()).getTime();

                DDM._start();
                node.addClass(DDM.CSS_PREFIX + '-dragging');
                this.fire(EV_START, {
                    pageX: this.nodeXY[0],
                    pageY: this.nodeXY[1],
                    startTime: this._startTime
                });
                var xy = this.nodeXY;

                
                this.region = {
                    '0': xy[0], 
                    '1': xy[1],
                    area: 0,
                    top: xy[1],
                    right: xy[0] + ow,
                    bottom: xy[1] + oh,
                    left: xy[0]
                };
                this.set(DRAGGING, true);
            }
            return this;
        },
        /**
        * @method end
        * @description Ends the drag operation
        * @return {Self}
        * @chainable
        */
        end: function() {
            this._endTime = (new Date()).getTime();
            if (this._clickTimeout) {
                this._clickTimeout.cancel();
            }
            this._dragThreshMet = false;
            this._fromTimeout = false;
            if (!this.get('lock') && this.get(DRAGGING)) {
                this.fire(EV_END, {
                    pageX: this.lastXY[0],
                    pageY: this.lastXY[1],
                    startTime: this._startTime,
                    endTime: this._endTime
                });
            }
            this.get(NODE).removeClass(DDM.CSS_PREFIX + '-dragging');
            this.set(DRAGGING, false);
            this.deltaXY = [0, 0];

            return this;
        },
        /**
        * @private
        * @method _prevEndFn
        * @description Handler for preventing the drag:end event. It will reset the node back to it's start position
        */
        _prevEndFn: function(e) {
            //Bug #1852577
            this.get(DRAG_NODE).setXY(this.nodeXY);
        },
        /**
        * @private
        * @method _align
        * @description Calculates the offsets and set's the XY that the element will move to.
        * @param {Array} xy The xy coords to align with.
        */
        _align: function(xy) {
            this.fire(EV_ALIGN, {pageX: xy[0], pageY: xy[1] });
        },
        /**
        * @private
        * @method _defAlignFn
        * @description Calculates the offsets and set's the XY that the element will move to.
        * @param {Event.Facade} e The drag:align event.
        */
        _defAlignFn: function(e) {
            this.actXY = [e.pageX - this.deltaXY[0], e.pageY - this.deltaXY[1]];
        },
        /**
        * @private
        * @method _alignNode
        * @description This method performs the alignment before the element move.
        * @param {Array} eXY The XY to move the element to, usually comes from the mousemove DOM event.
        */
        _alignNode: function(eXY) {
            this._align(eXY);
            this._moveNode();
        },
        /**
        * @private
        * @method _moveNode
        * @description This method performs the actual element move.
        */
        _moveNode: function(scroll) {
            //if (!this.get(DRAGGING)) {
            //    return;
            //}
            var diffXY = [], diffXY2 = [], startXY = this.nodeXY, xy = this.actXY;

            diffXY[0] = (xy[0] - this.lastXY[0]);
            diffXY[1] = (xy[1] - this.lastXY[1]);

            diffXY2[0] = (xy[0] - this.nodeXY[0]);
            diffXY2[1] = (xy[1] - this.nodeXY[1]);

            this.region = {
                '0': xy[0], 
                '1': xy[1],
                area: 0,
                top: xy[1],
                right: xy[0] + this.get(DRAG_NODE).get(OFFSET_WIDTH),
                bottom: xy[1] + this.get(DRAG_NODE).get(OFFSET_HEIGHT),
                left: xy[0]
            };

            this.fire(EV_DRAG, {
                pageX: xy[0],
                pageY: xy[1],
                scroll: scroll,
                info: {
                    start: startXY,
                    xy: xy,
                    delta: diffXY,
                    offset: diffXY2
                } 
            });
            
            this.lastXY = xy;
        },
        /**
        * @private
        * @method _defDragFn
        * @description Default function for drag:drag. Fired from _moveNode.
        * @param {Event.Facade} ev The drag:drag event
        */
        _defDragFn: function(e) {
            if (this.get('move')) {
                if (e.scroll) {
                    e.scroll.node.set('scrollTop', e.scroll.top);
                    e.scroll.node.set('scrollLeft', e.scroll.left);
                }
                this.get(DRAG_NODE).setXY([e.pageX, e.pageY]);
                this.realXY = [e.pageX, e.pageY];
            }
        },
        /**
        * @private
        * @method _move
        * @description Fired from DragDropMgr (DDM) on mousemove.
        * @param {Event.Facade} ev The mousemove DOM event
        */
        _move: function(ev) {
            if (this.get('lock')) {
                return false;
            } else {
                this.mouseXY = [ev.pageX, ev.pageY];
                if (!this._dragThreshMet) {
                    var diffX = Math.abs(this.startXY[0] - ev.pageX),
                    diffY = Math.abs(this.startXY[1] - ev.pageY);
                    if (diffX > this.get('clickPixelThresh') || diffY > this.get('clickPixelThresh')) {
                        this._dragThreshMet = true;
                        this.start();
                        this._alignNode([ev.pageX, ev.pageY]);
                    }
                } else {
                    if (this._clickTimeout) {
                        this._clickTimeout.cancel();
                    }
                    this._alignNode([ev.pageX, ev.pageY]);
                }
            }
        },
        /**
        * @method stopDrag
        * @description Method will forcefully stop a drag operation. For example calling this from inside an ESC 
keypress handler will stop this drag.
        * @return {Self}
        * @chainable
        */
        stopDrag: function() {
            if (this.get(DRAGGING)) {
                DDM._end();
            }
            return this;
        },
        /**
        * @private
        * @method destructor
        * @description Lifecycle destructor, unreg the drag from the DDM and remove listeners
        */
        destructor: function() {
            this._unprep();
            this.detachAll();
            if (this.target) {
                this.target.destroy();
            }
            DDM._unregDrag(this);
        }
    });
    Y.namespace('DD');    
    Y.DD.Drag = Drag;
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$.widget("ui.draggable", $.extend({}, $.ui.mouse, {

        _init: function() {

                if (this.options.helper == 'original' && !(/^(?:r|a|f)/).test(this.element.css("position")))
                        this.element[0].style.position = 'relative';

                (this.options.addClasses && this.element.addClass("ui-draggable"));
                (this.options.disabled && this.element.addClass("ui-draggable-disabled"));

                this._mouseInit();

        },

        destroy: function() {
                if(!this.element.data('draggable')) return;
                this.element
                        .removeData("draggable")
                        .unbind(".draggable")
                        .removeClass("ui-draggable"
                                + " ui-draggable-dragging"
                                + " ui-draggable-disabled");
                this._mouseDestroy();
        },

        _mouseCapture: function(event) {

                var o = this.options;

                if (this.helper || o.disabled || $(event.target).is('.ui-resizable-handle'))
                        return false;

                //Quit if we're not on a valid handle
                this.handle = this._getHandle(event);
                if (!this.handle)
                        return false;

                return true;

        },

        _mouseStart: function(event) {

                var o = this.options;

                //Create and append the visible helper
                this.helper = this._createHelper(event);

                //Cache the helper size
                this._cacheHelperProportions();

                //If ddmanager is used for droppables, set the global draggable
                if($.ui.ddmanager)
                        $.ui.ddmanager.current = this;

                /*
                 * - Position generation -
                 * This block generates everything position related - it's the core of draggables.
                 */

                //Cache the margins of the original element
                this._cacheMargins();

                //Store the helper's css position
                this.cssPosition = this.helper.css("position");
                this.scrollParent = this.helper.scrollParent();

                //The element's absolute position on the page minus margins
                this.offset = this.element.offset();
                this.offset = {
                        top: this.offset.top - this.margins.top,
                        left: this.offset.left - this.margins.left
                };

                $.extend(this.offset, {
                        click: { //Where the click happened, relative to the element
                                left: event.pageX - this.offset.left,
                                top: event.pageY - this.offset.top
                        },
                        parent: this._getParentOffset(),
                        relative: this._getRelativeOffset() //This is a relative to absolute position minus the actual position calculation - only used for relative positioned helper
                });

                //Generate the original position
                this.originalPosition = this._generatePosition(event);
                this.originalPageX = event.pageX;
                this.originalPageY = event.pageY;

                //Adjust the mouse offset relative to the helper if 'cursorAt' is supplied
                if(o.cursorAt)
                        this._adjustOffsetFromHelper(o.cursorAt);

                //Set a containment if given in the options
                if(o.containment)
                        this._setContainment();

                //Call plugins and callbacks
                this._trigger("start", event);

                //Recache the helper size
                this._cacheHelperProportions();

                //Prepare the droppable offsets
                if ($.ui.ddmanager && !o.dropBehaviour)
                        $.ui.ddmanager.prepareOffsets(this, event);

                this.helper.addClass("ui-draggable-dragging");
                this._mouseDrag(event, true); //Execute the drag once - this causes the helper not to be visible before getting its correct position
                return true;
        },

        _mouseDrag: function(event, noPropagation) {

                //Compute the helpers position
                this.position = this._generatePosition(event);
                this.positionAbs = this._convertPositionTo("absolute");

                //Call plugins and callbacks and use the resulting position if something is returned
                if (!noPropagation) {
                        var ui = this._uiHash();
                        this._trigger('drag', event, ui);
                        this.position = ui.position;
                }

                if(!this.options.axis || this.options.axis != "y") this.helper[0].style.left = this.position.left+'px';
                if(!this.options.axis || this.options.axis != "x") this.helper[0].style.top = this.position.top+'px';
                if($.ui.ddmanager) $.ui.ddmanager.drag(this, event);

                return false;
        },

        _mouseStop: function(event) {

                //If we are using droppables, inform the manager about the drop
                var dropped = false;
                if ($.ui.ddmanager && !this.options.dropBehaviour)
                        dropped = $.ui.ddmanager.drop(this, event);

                //if a drop comes from outside (a sortable)
                if(this.dropped) {
                        dropped = this.dropped;
                        this.dropped = false;
                }

                if((this.options.revert == "invalid" && !dropped) || (this.options.revert == "valid" && dropped) || this.options.revert === true || ($.isFunction(this.options.revert) && this.options.revert.call(this.element, dropped))) {
                        var self = this;
                        $(this.helper).animate(this.originalPosition, parseInt(this.options.revertDuration, 10), function() {
                                self._trigger("stop", event);
                                self._clear();
                        });
                } else {
                        this._trigger("stop", event);
                        this._clear();
                }

                return false;
        },

        _getHandle: function(event) {

                var handle = !this.options.handle || !$(this.options.handle, this.element).length ? true : false;
                $(this.options.handle, this.element)
                        .find("*")
                        .andSelf()
                        .each(function() {
                                if(this == event.target) handle = true;
                        });

                return handle;

        },

        _createHelper: function(event) {

                var o = this.options;
                var helper = $.isFunction(o.helper) ? $(o.helper.apply(this.element[0], [event])) : (o.helper == 'clone' ? this.element.clone() : this.element);

                if(!helper.parents('body').length)
                        helper.appendTo((o.appendTo == 'parent' ? this.element[0].parentNode : o.appendTo));

                if(helper[0] != this.element[0] && !(/(fixed|absolute)/).test(helper.css("position")))
                        helper.css("position", "absolute");

                return helper;

        },

        _adjustOffsetFromHelper: function(obj) {
                if(obj.left != undefined) this.offset.click.left = obj.left + this.margins.left;
                if(obj.right != undefined) this.offset.click.left = this.helperProportions.width - obj.right + this.margins.left;
                if(obj.top != undefined) this.offset.click.top = obj.top + this.margins.top;
                if(obj.bottom != undefined) this.offset.click.top = this.helperProportions.height - obj.bottom + this.margins.top;
        },

        _getParentOffset: function() {

                //Get the offsetParent and cache its position
                this.offsetParent = this.helper.offsetParent();
                var po = this.offsetParent.offset();

                // This is a special case where we need to modify a offset calculated on start, since the following happened:
                // 1. The position of the helper is absolute, so it's position is calculated based on the next positioned parent
                // 2. The actual offset parent is a child of the scroll parent, and the scroll parent isn't the document, which means that
                //    the scroll is included in the initial calculation of the offset of the parent, and never recalculated upon drag
                if(this.cssPosition == 'absolute' && this.scrollParent[0] != document && $.ui.contains(this.scrollParent[0], this.offsetParent[0])) {
                        po.left += this.scrollParent.scrollLeft();
                        po.top += this.scrollParent.scrollTop();
                }

                if((this.offsetParent[0] == document.body) //This needs to be actually done for all browsers, since pageX/pageY includes this information
                || (this.offsetParent[0].tagName && this.offsetParent[0].tagName.toLowerCase() == 'html' && $.browser.msie)) //Ugly IE fix
                        po = { top: 0, left: 0 };

                return {
                        top: po.top + (parseInt(this.offsetParent.css("borderTopWidth"),10) || 0),
                        left: po.left + (parseInt(this.offsetParent.css("borderLeftWidth"),10) || 0)
                };

        },

        _getRelativeOffset: function() {

                if(this.cssPosition == "relative") {
                        var p = this.element.position();
                        return {
                                top: p.top - (parseInt(this.helper.css("top"),10) || 0) + this.scrollParent.scrollTop(),
                                left: p.left - (parseInt(this.helper.css("left"),10) || 0) + this.scrollParent.scrollLeft()
                        };
                } else {
                        return { top: 0, left: 0 };
                }

        },

        _cacheMargins: function() {
                this.margins = {
                        left: (parseInt(this.element.css("marginLeft"),10) || 0),
                        top: (parseInt(this.element.css("marginTop"),10) || 0)
                };
        },

        _cacheHelperProportions: function() {
                this.helperProportions = {
                        width: this.helper.outerWidth(),
                        height: this.helper.outerHeight()
                };
        },

        _setContainment: function() {

                var o = this.options;
                if(o.containment == 'parent') o.containment = this.helper[0].parentNode;
                if(o.containment == 'document' || o.containment == 'window') this.containment = [
                        0 - this.offset.relative.left - this.offset.parent.left,
                        0 - this.offset.relative.top - this.offset.parent.top,
                        $(o.containment == 'document' ? document : window).width() - this.helperProportions.width - this.margins.left,
                        ($(o.containment == 'document' ? document : window).height() || document.body.parentNode.scrollHeight) - this.helperProportions.height - this.margins.top
                ];

                if(!(/^(document|window|parent)$/).test(o.containment) && o.containment.constructor != Array) {
                        var ce = $(o.containment)[0]; if(!ce) return;
                        var co = $(o.containment).offset();
                        var over = ($(ce).css("overflow") != 'hidden');

                        this.containment = [
                                co.left + (parseInt($(ce).css("borderLeftWidth"),10) || 0) + (parseInt($(ce).css("paddingLeft"),10) || 0) - this.margins.left,
                                co.top + (parseInt($(ce).css("borderTopWidth"),10) || 0) + (parseInt($(ce).css("paddingTop"),10) || 0) - this.margins.top,
                                co.left+(over ? Math.max(ce.scrollWidth,ce.offsetWidth) : ce.offsetWidth) - (parseInt($(ce).css("borderLeftWidth"),10) || 0) - (parseInt($(ce).css("paddingRight"),10) || 0) - this.helperProportions.width - this.margins.left,
                                co.top+(over ? Math.max(ce.scrollHeight,ce.offsetHeight) : ce.offsetHeight) - (parseInt($(ce).css("borderTopWidth"),10) || 0) - (parseInt($(ce).css("paddingBottom"),10) || 0) - this.helperProportions.height - this.margins.top
                        ];
                } else if(o.containment.constructor == Array) {
                        this.containment = o.containment;
                }

        },

        _convertPositionTo: function(d, pos) {

                if(!pos) pos = this.position;
                var mod = d == "absolute" ? 1 : -1;
                var o = this.options, scroll = this.cssPosition == 'absolute' && !(this.scrollParent[0] != document && $.ui.contains(this.scrollParent[0], this.offsetParent[0])) ? this.offsetParent : this.scrollParent, scrollIsRootNode = (/(html|body)/i).test(scroll[0].tagName);

                return {
                        top: (
                                pos.top                                                                                                                                 // The absolute mouse position
                                + this.offset.relative.top * mod                                                                                // Only for relative positioned nodes: Relative offset from element to offset parent
                                + this.offset.parent.top * mod                                                                                  // The offsetParent's offset without borders (offset + border)
                                - ($.browser.safari && this.cssPosition == 'fixed' ? 0 : ( this.cssPosition == 'fixed' ? -this.scrollParent.scrollTop() : ( scrollIsRootNode ? 0 : scroll.scrollTop() ) ) * mod)
                        ),
                        left: (
                                pos.left                                                                                                                                // The absolute mouse position
                                + this.offset.relative.left * mod                                                                               // Only for relative positioned nodes: Relative offset from element to offset parent
                                + this.offset.parent.left * mod                                                                                 // The offsetParent's offset without borders (offset + border)
                                - ($.browser.safari && this.cssPosition == 'fixed' ? 0 : ( this.cssPosition == 'fixed' ? -this.scrollParent.scrollLeft() : scrollIsRootNode ? 0 : scroll.scrollLeft() ) * mod)
                        )
                };

        },

        _generatePosition: function(event) {

                var o = this.options, scroll = this.cssPosition == 'absolute' && !(this.scrollParent[0] != document && $.ui.contains(this.scrollParent[0], this.offsetParent[0])) ? this.offsetParent : this.scrollParent, scrollIsRootNode = (/(html|body)/i).test(scroll[0].tagName);

                // This is another very weird special case that only happens for relative elements:
                // 1. If the css position is relative
                // 2. and the scroll parent is the document or similar to the offset parent
                // we have to refresh the relative offset during the scroll so there are no jumps
                if(this.cssPosition == 'relative' && !(this.scrollParent[0] != document && this.scrollParent[0] != this.offsetParent[0])) {
                        this.offset.relative = this._getRelativeOffset();
                }

                var pageX = event.pageX;
                var pageY = event.pageY;

                /*
                 * - Position constraining -
                 * Constrain the position to a mix of grid, containment.
                 */

                if(this.originalPosition) { //If we are not dragging yet, we won't check for options

                        if(this.containment) {
                                if(event.pageX - this.offset.click.left < this.containment[0]) pageX = this.containment[0] + this.offset.click.left;
                                if(event.pageY - this.offset.click.top < this.containment[1]) pageY = this.containment[1] + this.offset.click.top;
                                if(event.pageX - this.offset.click.left > this.containment[2]) pageX = this.containment[2] + this.offset.click.left;
                                if(event.pageY - this.offset.click.top > this.containment[3]) pageY = this.containment[3] + this.offset.click.top;
                        }

                        if(o.grid) {
                                var top = this.originalPageY + Math.round((pageY - this.originalPageY) / o.grid[1]) * o.grid[1];
                                pageY = this.containment ? (!(top - this.offset.click.top < this.containment[1] || top - this.offset.click.top > this.containment[3]) ? top : (!(top - this.offset.click.top < this.containment[1]) ? top - o.grid[1] : top + o.grid[1])) : top;

                                var left = this.originalPageX + Math.round((pageX - this.originalPageX) / o.grid[0]) * o.grid[0];
                                pageX = this.containment ? (!(left - this.offset.click.left < this.containment[0] || left - this.offset.click.left > this.containment[2]) ? left : (!(left - this.offset.click.left < this.containment[0]) ? left - o.grid[0] : left + o.grid[0])) : left;
                        }

                }

                return {
                        top: (
                                pageY                                                                                                                           // The absolute mouse position
                                - this.offset.click.top                                                                                                 // Click offset (relative to the element)
                                - this.offset.relative.top                                                                                              // Only for relative positioned nodes: Relative offset from element to offset parent
                                - this.offset.parent.top                                                                                                // The offsetParent's offset without borders (offset + border)
                                + ($.browser.safari && this.cssPosition == 'fixed' ? 0 : ( this.cssPosition == 'fixed' ? -this.scrollParent.scrollTop() : ( scrollIsRootNode ? 0 : scroll.scrollTop() ) ))
                        ),
                        left: (
                                pageX                                                                                                                           // The absolute mouse position
                                - this.offset.click.left                                                                                                // Click offset (relative to the element)
                                - this.offset.relative.left                                                                                             // Only for relative positioned nodes: Relative offset from element to offset parent
                                - this.offset.parent.left                                                                                               // The offsetParent's offset without borders (offset + border)
                                + ($.browser.safari && this.cssPosition == 'fixed' ? 0 : ( this.cssPosition == 'fixed' ? -this.scrollParent.scrollLeft() : scrollIsRootNode ? 0 : scroll.scrollLeft() ))
                        )
                };

        },

        _clear: function() {
                this.helper.removeClass("ui-draggable-dragging");
                if(this.helper[0] != this.element[0] && !this.cancelHelperRemoval) this.helper.remove();
                //if($.ui.ddmanager) $.ui.ddmanager.current = null;
                this.helper = null;
                this.cancelHelperRemoval = false;
        },

        // From now on bulk stuff - mainly helpers

        _trigger: function(type, event, ui) {
                ui = ui || this._uiHash();
                $.ui.plugin.call(this, type, [event, ui]);
                if(type == "drag") this.positionAbs = this._convertPositionTo("absolute"); //The absolute position has to be recalculated after plugins
                return $.widget.prototype._trigger.call(this, type, event, ui);
        },

        plugins: {},

        _uiHash: function(event) {
                return {
                        helper: this.helper,
                        position: this.position,
                        absolutePosition: this.positionAbs, //deprecated
                        offset: this.positionAbs
                };
        }

}));

Libary A
(532 lines)

$.ui.mouse = {
        _mouseInit: function() {
                var self = this;

                this.element
                        .bind('mousedown.'+this.widgetName, function(event) {
                                return self._mouseDown(event);
                        })
                        .bind('click.'+this.widgetName, function(event) {
                                if(self._preventClickEvent) {
                                        self._preventClickEvent = false;
                                        event.stopImmediatePropagation();
                                        return false;
                                }
                        });

                // Prevent text selection in IE
                if ($.browser.msie) {
                        this._mouseUnselectable = this.element.attr('unselectable');
                        this.element.attr('unselectable', 'on');
                }

                this.started = false;
        },

        // TODO: make sure destroying one instance of mouse doesn't mess with
        // other instances of mouse
        _mouseDestroy: function() {
                this.element.unbind('.'+this.widgetName);

                // Restore text selection in IE
                ($.browser.msie
                        && this.element.attr('unselectable', this._mouseUnselectable));
        },

        _mouseDown: function(event) {
                // don't let more than one widget handle mouseStart
                // TODO: figure out why we have to use originalEvent
                event.originalEvent = event.originalEvent || {};
                if (event.originalEvent.mouseHandled) { return; }

                // we may have missed mouseup (out of window)
                (this._mouseStarted && this._mouseUp(event));

                this._mouseDownEvent = event;

                var self = this,
                        btnIsLeft = (event.which == 1),
                        elIsCancel = (typeof this.options.cancel == "string" ? $(event.target).parents().add(event.target).filter(this.options.cancel).length : false);
                if (!btnIsLeft || elIsCancel || !this._mouseCapture(event)) {
                        return true;
                }

                this.mouseDelayMet = !this.options.delay;
                if (!this.mouseDelayMet) {
                        this._mouseDelayTimer = setTimeout(function() {
                                self.mouseDelayMet = true;
                        }, this.options.delay);
                }

                if (this._mouseDistanceMet(event) && this._mouseDelayMet(event)) {
                        this._mouseStarted = (this._mouseStart(event) !== false);
                        if (!this._mouseStarted) {
                                event.preventDefault();
                                return true;
                        }
                }

                // these delegates are required to keep context
                this._mouseMoveDelegate = function(event) {
                        return self._mouseMove(event);
                };
                this._mouseUpDelegate = function(event) {
                        return self._mouseUp(event);
                };
                $(document)
                        .bind('mousemove.'+this.widgetName, this._mouseMoveDelegate)
                        .bind('mouseup.'+this.widgetName, this._mouseUpDelegate);

                // preventDefault() is used to prevent the selection of text here -
                // however, in Safari, this causes select boxes not to be selectable
                // anymore, so this fix is needed
                ($.browser.safari || event.preventDefault());

                event.originalEvent.mouseHandled = true;
                return true;
        },

        _mouseMove: function(event) {
                // IE mouseup check - mouseup happened when mouse was out of window
                if ($.browser.msie && !event.button) {
                        return this._mouseUp(event);
                }

                if (this._mouseStarted) {
                        this._mouseDrag(event);
                        return event.preventDefault();
                }

                if (this._mouseDistanceMet(event) && this._mouseDelayMet(event)) {
                        this._mouseStarted =
                                (this._mouseStart(this._mouseDownEvent, event) !== false);
                        (this._mouseStarted ? this._mouseDrag(event) : this._mouseUp(event));
                }

                return !this._mouseStarted;
        },

        _mouseUp: function(event) {
                $(document)
                        .unbind('mousemove.'+this.widgetName, this._mouseMoveDelegate)
                        .unbind('mouseup.'+this.widgetName, this._mouseUpDelegate);

                if (this._mouseStarted) {
                        this._mouseStarted = false;
                        this._preventClickEvent = (event.target == this._mouseDownEvent.target);
                        this._mouseStop(event);
                }

                return false;
        },

        _mouseDistanceMet: function(event) {
                return (Math.max(
                                Math.abs(this._mouseDownEvent.pageX - event.pageX),
                                Math.abs(this._mouseDownEvent.pageY - event.pageY)
                        ) >= this.options.distance
                );
        },

        _mouseDelayMet: function(event) {
                return this.mouseDelayMet;
        },

        // These are placeholder methods, to be overriden by extending plugin
        _mouseStart: function(event) {},
        _mouseDrag: function(event) {},
        _mouseStop: function(event) {},
        _mouseCapture: function(event) { return true; }
};

$.ui.mouse.defaults = {
        cancel: null,
        distance: 1,
        delay: 0
};

var Draggables = {
  drags: [],
  observers: [],
 
  register: function(draggable) {
    if(this.drags.length == 0) {
      this.eventMouseUp   = this.endDrag.bindAsEventListener(this);
      this.eventMouseMove = this.updateDrag.bindAsEventListener(this);
      this.eventKeypress  = this.keyPress.bindAsEventListener(this);
 
      Event.observe(document, "mouseup", this.eventMouseUp);
      Event.observe(document, "mousemove", this.eventMouseMove);
      Event.observe(document, "keypress", this.eventKeypress);
    }
    this.drags.push(draggable);
  },
 
  unregister: function(draggable) {
    this.drags = this.drags.reject(function(d) { return d==draggable });
    if(this.drags.length == 0) {
      Event.stopObserving(document, "mouseup", this.eventMouseUp);
      Event.stopObserving(document, "mousemove", this.eventMouseMove);
      Event.stopObserving(document, "keypress", this.eventKeypress);
    }
  },
 
  activate: function(draggable) {
    if(draggable.options.delay) {
      this._timeout = setTimeout(function() {
        Draggables._timeout = null;
        window.focus();
        Draggables.activeDraggable = draggable;
      }.bind(this), draggable.options.delay);
    } else {
      window.focus(); // allows keypress events if window isn't currently focused, fails for Safari
      this.activeDraggable = draggable;
    }
  },
 
  deactivate: function() {
    this.activeDraggable = null;
  },
 
  updateDrag: function(event) {
    if(!this.activeDraggable) return;
    var pointer = [Event.pointerX(event), Event.pointerY(event)];
    // Mozilla-based browsers fire successive mousemove events with
    // the same coordinates, prevent needless redrawing (moz bug?)
    if(this._lastPointer && (this._lastPointer.inspect() == pointer.inspect())) return;
    this._lastPointer = pointer;
 
    this.activeDraggable.updateDrag(event, pointer);
  },
 
  endDrag: function(event) {
    if(this._timeout) {
      clearTimeout(this._timeout);
      this._timeout = null;
    }
    if(!this.activeDraggable) return;
    this._lastPointer = null;
    this.activeDraggable.endDrag(event);
    this.activeDraggable = null;
  },
 
  keyPress: function(event) {
    if(this.activeDraggable)
      this.activeDraggable.keyPress(event);
  },
 
  addObserver: function(observer) {
    this.observers.push(observer);
    this._cacheObserverCallbacks();
  },
 
  removeObserver: function(element) {  // element instead of observer fixes mem leaks
    this.observers = this.observers.reject( function(o) { return o.element==element });
    this._cacheObserverCallbacks();
  },
 
  notify: function(eventName, draggable, event) {  // 'onStart', 'onEnd', 'onDrag'
    if(this[eventName+'Count'] > 0)
      this.observers.each( function(o) {
        if(o[eventName]) o[eventName](eventName, draggable, event);
      });
    if(draggable.options[eventName]) draggable.options[eventName](draggable, event);
  },
 
  _cacheObserverCallbacks: function() {
    ['onStart','onEnd','onDrag'].each( function(eventName) {
      Draggables[eventName+'Count'] = Draggables.observers.select(
        function(o) { return o[eventName]; }
      ).length;
    });
  }
};
 
/*--------------------------------------------------------------------------*/
 
var Draggable = Class.create({
  initialize: function(element) {
    var defaults = {
      handle: false,
      reverteffect: function(element, top_offset, left_offset) {
        var dur = Math.sqrt(Math.abs(top_offset^2)+Math.abs(left_offset^2))*0.02;
        new Effect.Move(element, { x: -left_offset, y: -top_offset, duration: dur,
          queue: {scope:'_draggable', position:'end'}
        });
      },
      endeffect: function(element) {
        var toOpacity = Object.isNumber(element._opacity) ? element._opacity : 1.0;
        new Effect.Opacity(element, {duration:0.2, from:0.7, to:toOpacity,
          queue: {scope:'_draggable', position:'end'},
          afterFinish: function(){
            Draggable._dragging[element] = false
          }
        });
      },
      zindex: 1000,
      revert: false,
      quiet: false,
      scroll: false,
      scrollSensitivity: 20,
      scrollSpeed: 15,
      snap: false,  // false, or xy or [x,y] or function(x,y){ return [x,y] }
      delay: 0
    };
 
    if(!arguments[1] || Object.isUndefined(arguments[1].endeffect))
      Object.extend(defaults, {
        starteffect: function(element) {
          element._opacity = Element.getOpacity(element);
          Draggable._dragging[element] = true;
          new Effect.Opacity(element, {duration:0.2, from:element._opacity, to:0.7});
        }
      });
 
    var options = Object.extend(defaults, arguments[1] || { });
 
    this.element = $(element);
 
    if(options.handle && Object.isString(options.handle))
      this.handle = this.element.down('.'+options.handle, 0);
 
    if(!this.handle) this.handle = $(options.handle);
    if(!this.handle) this.handle = this.element;
 
    if(options.scroll && !options.scroll.scrollTo && !options.scroll.outerHTML) {
      options.scroll = $(options.scroll);
      this._isScrollChild = Element.childOf(this.element, options.scroll);
    }
 
    Element.makePositioned(this.element); // fix IE
 
    this.options  = options;
    this.dragging = false;
 
    this.eventMouseDown = this.initDrag.bindAsEventListener(this);
    Event.observe(this.handle, "mousedown", this.eventMouseDown);
 
    Draggables.register(this);
  },
 
  destroy: function() {
    Event.stopObserving(this.handle, "mousedown", this.eventMouseDown);
    Draggables.unregister(this);
  },
 
  currentDelta: function() {
    return([
      parseInt(Element.getStyle(this.element,'left') || '0'),
      parseInt(Element.getStyle(this.element,'top') || '0')]);
  },
 
  initDrag: function(event) {
    if(!Object.isUndefined(Draggable._dragging[this.element]) &&
      Draggable._dragging[this.element]) return;
    if(Event.isLeftClick(event)) {
      // abort on form elements, fixes a Firefox issue
      var src = Event.element(event);
      if((tag_name = src.tagName.toUpperCase()) && (
        tag_name=='INPUT' ||
        tag_name=='SELECT' ||
        tag_name=='OPTION' ||
        tag_name=='BUTTON' ||
        tag_name=='TEXTAREA')) return;
 
      var pointer = [Event.pointerX(event), Event.pointerY(event)];
      var pos     = this.element.cumulativeOffset();
      this.offset = [0,1].map( function(i) { return (pointer[i] - pos[i]) });
 
      Draggables.activate(this);
      Event.stop(event);
    }
  },
 
  startDrag: function(event) {
    this.dragging = true;
    if(!this.delta)
      this.delta = this.currentDelta();
 
    if(this.options.zindex) {
      this.originalZ = parseInt(Element.getStyle(this.element,'z-index') || 0);
      this.element.style.zIndex = this.options.zindex;
    }
 
    if(this.options.ghosting) {
      this._clone = this.element.cloneNode(true);
      this._originallyAbsolute = (this.element.getStyle('position') == 'absolute');
      if (!this._originallyAbsolute)
        Position.absolutize(this.element);
      this.element.parentNode.insertBefore(this._clone, this.element);
    }
 
    if(this.options.scroll) {
      if (this.options.scroll == window) {
        var where = this._getWindowScroll(this.options.scroll);
        this.originalScrollLeft = where.left;
        this.originalScrollTop = where.top;
      } else {
        this.originalScrollLeft = this.options.scroll.scrollLeft;
        this.originalScrollTop = this.options.scroll.scrollTop;
      }
    }
 
    Draggables.notify('onStart', this, event);
 
    if(this.options.starteffect) this.options.starteffect(this.element);
  },
 
  updateDrag: function(event, pointer) {
    if(!this.dragging) this.startDrag(event);
 
    if(!this.options.quiet){
      Position.prepare();
      Droppables.show(pointer, this.element);
    }
 
    Draggables.notify('onDrag', this, event);
 
    this.draw(pointer);
    if(this.options.change) this.options.change(this);
 
    if(this.options.scroll) {
      this.stopScrolling();
 
      var p;
      if (this.options.scroll == window) {
        with(this._getWindowScroll(this.options.scroll)) { p = [ left, top, left+width, top+height ]; }
      } else {
        p = Position.page(this.options.scroll);
        p[0] += this.options.scroll.scrollLeft + Position.deltaX;
        p[1] += this.options.scroll.scrollTop + Position.deltaY;
        p.push(p[0]+this.options.scroll.offsetWidth);
        p.push(p[1]+this.options.scroll.offsetHeight);
      }
      var speed = [0,0];
      if(pointer[0] < (p[0]+this.options.scrollSensitivity)) speed[0] = pointer[0]-(p[0]+this.options.scrollSensitivity);
      if(pointer[1] < (p[1]+this.options.scrollSensitivity)) speed[1] = pointer[1]-(p[1]+this.options.scrollSensitivity);
      if(pointer[0] > (p[2]-this.options.scrollSensitivity)) speed[0] = pointer[0]-(p[2]-this.options.scrollSensitivity);
      if(pointer[1] > (p[3]-this.options.scrollSensitivity)) speed[1] = pointer[1]-(p[3]-this.options.scrollSensitivity);
      this.startScrolling(speed);
    }
 
    // fix AppleWebKit rendering
    if(Prototype.Browser.WebKit) window.scrollBy(0,0);
 
    Event.stop(event);
  },
 
  finishDrag: function(event, success) {
    this.dragging = false;
 
    if(this.options.quiet){
      Position.prepare();
      var pointer = [Event.pointerX(event), Event.pointerY(event)];
      Droppables.show(pointer, this.element);
    }
 
    if(this.options.ghosting) {
      if (!this._originallyAbsolute)
        Position.relativize(this.element);
      delete this._originallyAbsolute;
      Element.remove(this._clone);
      this._clone = null;
    }
 
    var dropped = false;
    if(success) {
      dropped = Droppables.fire(event, this.element);
      if (!dropped) dropped = false;
    }
    if(dropped && this.options.onDropped) this.options.onDropped(this.element);
    Draggables.notify('onEnd', this, event);
 
    var revert = this.options.revert;
    if(revert && Object.isFunction(revert)) revert = revert(this.element);
 
    var d = this.currentDelta();
    if(revert && this.options.reverteffect) {
      if (dropped == 0 || revert != 'failure')
        this.options.reverteffect(this.element,
          d[1]-this.delta[1], d[0]-this.delta[0]);
    } else {
      this.delta = d;
    }
 
    if(this.options.zindex)
      this.element.style.zIndex = this.originalZ;
 
    if(this.options.endeffect)
      this.options.endeffect(this.element);
 
    Draggables.deactivate(this);
    Droppables.reset();
  },
 
  keyPress: function(event) {
    if(event.keyCode!=Event.KEY_ESC) return;
    this.finishDrag(event, false);
    Event.stop(event);
  },
 
  endDrag: function(event) {
    if(!this.dragging) return;
    this.stopScrolling();
    this.finishDrag(event, true);
    Event.stop(event);
  },
 
  draw: function(point) {
    var pos = this.element.cumulativeOffset();
    if(this.options.ghosting) {
      var r   = Position.realOffset(this.element);
      pos[0] += r[0] - Position.deltaX; pos[1] += r[1] - Position.deltaY;
    }
 
    var d = this.currentDelta();
    pos[0] -= d[0]; pos[1] -= d[1];
 
    if(this.options.scroll && (this.options.scroll != window && this._isScrollChild)) {
      pos[0] -= this.options.scroll.scrollLeft-this.originalScrollLeft;
      pos[1] -= this.options.scroll.scrollTop-this.originalScrollTop;
    }
 
    var p = [0,1].map(function(i){
      return (point[i]-pos[i]-this.offset[i])
    }.bind(this));
 
    if(this.options.snap) {
      if(Object.isFunction(this.options.snap)) {
        p = this.options.snap(p[0],p[1],this);
      } else {
      if(Object.isArray(this.options.snap)) {
        p = p.map( function(v, i) {
          return (v/this.options.snap[i]).round()*this.options.snap[i] }.bind(this));
      } else {
        p = p.map( function(v) {
          return (v/this.options.snap).round()*this.options.snap }.bind(this));
      }
    }}
 
    var style = this.element.style;
    if((!this.options.constraint) || (this.options.constraint=='horizontal'))
      style.left = p[0] + "px";
    if((!this.options.constraint) || (this.options.constraint=='vertical'))
      style.top  = p[1] + "px";
 
    if(style.visibility=="hidden") style.visibility = ""; // fix gecko rendering
  },
 
  stopScrolling: function() {
    if(this.scrollInterval) {
      clearInterval(this.scrollInterval);
      this.scrollInterval = null;
      Draggables._lastScrollPointer = null;
    }
  },
 
  startScrolling: function(speed) {
    if(!(speed[0] || speed[1])) return;
    this.scrollSpeed = [speed[0]*this.options.scrollSpeed,speed[1]*this.options.scrollSpeed];
    this.lastScrolled = new Date();
    this.scrollInterval = setInterval(this.scroll.bind(this), 10);
  },
 
  scroll: function() {
    var current = new Date();
    var delta = current - this.lastScrolled;
    this.lastScrolled = current;
    if(this.options.scroll == window) {
      with (this._getWindowScroll(this.options.scroll)) {
        if (this.scrollSpeed[0] || this.scrollSpeed[1]) {
          var d = delta / 1000;
          this.options.scroll.scrollTo( left + d*this.scrollSpeed[0], top + d*this.scrollSpeed[1] );
        }
      }
    } else {
      this.options.scroll.scrollLeft += this.scrollSpeed[0] * delta / 1000;
      this.options.scroll.scrollTop  += this.scrollSpeed[1] * delta / 1000;
    }
 
    Position.prepare();
    Droppables.show(Draggables._lastPointer, this.element);
    Draggables.notify('onDrag', this);
    if (this._isScrollChild) {
      Draggables._lastScrollPointer = Draggables._lastScrollPointer || $A(Draggables._lastPointer);
      Draggables._lastScrollPointer[0] += this.scrollSpeed[0] * delta / 1000;
      Draggables._lastScrollPointer[1] += this.scrollSpeed[1] * delta / 1000;
      if (Draggables._lastScrollPointer[0] < 0)
        Draggables._lastScrollPointer[0] = 0;
      if (Draggables._lastScrollPointer[1] < 0)
        Draggables._lastScrollPointer[1] = 0;
      this.draw(Draggables._lastScrollPointer);
    }
 
    if(this.options.change) this.options.change(this);
  },
 
  _getWindowScroll: function(w) {
    var T, L, W, H;
    with (w.document) {
      if (w.document.documentElement && documentElement.scrollTop) {
        T = documentElement.scrollTop;
        L = documentElement.scrollLeft;
      } else if (w.document.body) {
        T = body.scrollTop;
        L = body.scrollLeft;
      }
      if (w.innerWidth) {
        W = w.innerWidth;
        H = w.innerHeight;
      } else if (w.document.documentElement && documentElement.clientWidth) {
        W = documentElement.clientWidth;
        H = documentElement.clientHeight;
      } else {
        W = body.offsetWidth;
        H = body.offsetHeight;
      }
    }
    return { top: T, left: L, width: W, height: H };
  }
});
 
Draggable._dragging = { };

Libary B
(445 lines)

Libary C
(243 lines)

dojo.declare("dojo.dnd.Moveable", null, {
    // object attributes (for markup)
    handle: "",
    delay: 0,
    skip: false,
    
    constructor: function(node, params){
        // summary:
        //        an object, which makes a node moveable
        // node: Node
        //        a node (or node's id) to be moved
        // params: dojo.dnd.__MoveableArgs?
        //        optional parameters
        this.node = dojo.byId(node);
        if(!params){ params = {}; }
        this.handle = params.handle ? dojo.byId(params.handle) : null;
        if(!this.handle){ this.handle = this.node; }
        this.delay = params.delay > 0 ? params.delay : 0;
        this.skip  = params.skip;
        this.mover = params.mover ? params.mover : dojo.dnd.Mover;
        this.events = [
            dojo.connect(this.handle, "onmousedown", this, "onMouseDown"),
            // cancel text selection and text dragging
            dojo.connect(this.handle, "ondragstart",   this, "onSelectStart"),
            dojo.connect(this.handle, "onselectstart", this, "onSelectStart")
        ];
    },

    // markup methods
    markupFactory: function(params, node){
        return new dojo.dnd.Moveable(node, params);
    },

    // methods
    destroy: function(){
        // summary:
        //        stops watching for possible move, deletes all references, so the object can be garbage-collected
        dojo.forEach(this.events, dojo.disconnect);
        this.events = this.node = this.handle = null;
    },
    
    // mouse event processors
    onMouseDown: function(e){
        // summary:
        //        event processor for onmousedown, creates a Mover for the node
        // e: Event
        //        mouse event
        if(this.skip && dojo.dnd.isFormElement(e)){ return; }
        if(this.delay){
            this.events.push(
                dojo.connect(this.handle, "onmousemove", this, "onMouseMove"),
                dojo.connect(this.handle, "onmouseup", this, "onMouseUp")
            );
            this._lastX = e.pageX;
            this._lastY = e.pageY;
        }else{
            this.onDragDetected(e);
        }
        dojo.stopEvent(e);
    },
    onMouseMove: function(e){
        // summary:
        //        event processor for onmousemove, used only for delayed drags
        // e: Event
        //        mouse event
        if(Math.abs(e.pageX - this._lastX) > this.delay || Math.abs(e.pageY - this._lastY) > this.delay){
            this.onMouseUp(e);
            this.onDragDetected(e);
        }
        dojo.stopEvent(e);
    },
    onMouseUp: function(e){
        // summary:
        //        event processor for onmouseup, used only for delayed drags
        // e: Event
        //        mouse event
        for(var i = 0; i < 2; ++i){
            dojo.disconnect(this.events.pop());
        }
        dojo.stopEvent(e);
    },
    onSelectStart: function(e){
        // summary:
        //        event processor for onselectevent and ondragevent
        // e: Event
        //        mouse event
        if(!this.skip || !dojo.dnd.isFormElement(e)){
            dojo.stopEvent(e);
        }
    },
    
    // local events
    onDragDetected: function(/* Event */ e){
        // summary:
        //        called when the drag is detected;
        //        responsible for creation of the mover
        new this.mover(this.node, e, this);
    },
    onMoveStart: function(/* dojo.dnd.Mover */ mover){
        // summary:
        //        called before every move operation
        dojo.publish("/dnd/move/start", [mover]);
        dojo.addClass(dojo.body(), "dojoMove"); 
        dojo.addClass(this.node, "dojoMoveItem"); 
    },
    onMoveStop: function(/* dojo.dnd.Mover */ mover){
        // summary:
        //        called after every move operation
        dojo.publish("/dnd/move/stop", [mover]);
        dojo.removeClass(dojo.body(), "dojoMove");
        dojo.removeClass(this.node, "dojoMoveItem");
    },
    onFirstMove: function(/* dojo.dnd.Mover */ mover){
        // summary:
        //        called during the very first move notification;
        //        can be used to initialize coordinates, can be overwritten.
        
        // default implementation does nothing
    },
    onMove: function(/* dojo.dnd.Mover */ mover, /* Object */ leftTop){
        // summary:
        //        called during every move notification;
        //        should actually move the node; can be overwritten.
        this.onMoving(mover, leftTop);
        var s = mover.node.style;
        s.left = leftTop.l + "px";
        s.top  = leftTop.t + "px";
        this.onMoved(mover, leftTop);
    },
    onMoving: function(/* dojo.dnd.Mover */ mover, /* Object */ leftTop){
        // summary:
        //        called before every incremental move; can be overwritten.
        
        // default implementation does nothing
    },
    onMoved: function(/* dojo.dnd.Mover */ mover, /* Object */ leftTop){
        // summary:
        //        called after every incremental move; can be overwritten.
        
        // default implementation does nothing
    }
});

dojo.declare("dojo.dnd.Mover", null, {
    constructor: function(node, e, host){
        // summary:
        //        an object, which makes a node follow the mouse. 
        //        Used as a default mover, and as a base class for custom movers.
        // node: Node
        //        a node (or node's id) to be moved
        // e: Event
        //        a mouse event, which started the move;
        //        only pageX and pageY properties are used
        // host: Object?
        //        object which implements the functionality of the move,
        //         and defines proper events (onMoveStart and onMoveStop)
        this.node = dojo.byId(node);
        this.marginBox = {l: e.pageX, t: e.pageY};
        this.mouseButton = e.button;
        var h = this.host = host, d = node.ownerDocument, 
            firstEvent = dojo.connect(d, "onmousemove", this, "onFirstMove");
        this.events = [
            dojo.connect(d, "onmousemove", this, "onMouseMove"),
            dojo.connect(d, "onmouseup",   this, "onMouseUp"),
            // cancel text selection and text dragging
            dojo.connect(d, "ondragstart",   dojo.stopEvent),
            dojo.connect(d.body, "onselectstart", dojo.stopEvent),
            firstEvent
        ];
        // notify that the move has started
        if(h && h.onMoveStart){
            h.onMoveStart(this);
        }
    },
    // mouse event processors
    onMouseMove: function(e){
        // summary:
        //        event processor for onmousemove
        // e: Event
        //        mouse event
        dojo.dnd.autoScroll(e);
        var m = this.marginBox;
        this.host.onMove(this, {l: m.l + e.pageX, t: m.t + e.pageY});
        dojo.stopEvent(e);
    },
    onMouseUp: function(e){
        if(dojo.isWebKit && dojo.isMac && this.mouseButton == 2 ? 
                e.button == 0 : this.mouseButton == e.button){
            this.destroy();
        }
        dojo.stopEvent(e);
    },
    // utilities
    onFirstMove: function(){
        // summary:
        //        makes the node absolute; it is meant to be called only once. 
        //         relative and absolutely positioned nodes are assumed to use pixel units
        var s = this.node.style, l, t, h = this.host;
        switch(s.position){
            case "relative":
            case "absolute":
                // assume that left and top values are in pixels already
                l = Math.round(parseFloat(s.left));
                t = Math.round(parseFloat(s.top));
                break;
            default:
                s.position = "absolute";    // enforcing the absolute mode
                var m = dojo.marginBox(this.node);
                // event.pageX/pageY (which we used to generate the initial
                // margin box) includes padding and margin set on the body.
                // However, setting the node's position to absolute and then
                // doing dojo.marginBox on it *doesn't* take that additional
                // space into account - so we need to subtract the combined
                // padding and margin.  We use getComputedStyle and
                // _getMarginBox/_getContentBox to avoid the extra lookup of
                // the computed style. 
                var b = dojo.doc.body;
                var bs = dojo.getComputedStyle(b);
                var bm = dojo._getMarginBox(b, bs);
                var bc = dojo._getContentBox(b, bs);
                l = m.l - (bc.l - bm.l);
                t = m.t - (bc.t - bm.t);
                break;
        }
        this.marginBox.l = l - this.marginBox.l;
        this.marginBox.t = t - this.marginBox.t;
        if(h && h.onFirstMove){
            h.onFirstMove(this);
        }
        dojo.disconnect(this.events.pop());
    },
    destroy: function(){
        // summary:
        //        stops the move, deletes all references, so the object can be garbage-collected
        dojo.forEach(this.events, dojo.disconnect);
        // undo global settings
        var h = this.host;
        if(h && h.onMoveStop){
            h.onMoveStop(this);
        }
        // destroy objects
        this.events = this.node = this.host = null;
    }
});

    var DDMBase = function() {
        DDMBase.superclass.constructor.apply(this, arguments);
    };

    DDMBase.NAME = 'ddm';

    DDMBase.ATTRS = {
        /**
        * @attribute dragCursor
        * @description The cursor to apply when dragging, if shimmed the shim will get the cursor.
        * @type String
        */
        dragCursor: {
            value: 'move'
        },
        /**
        * @attribute clickPixelThresh
        * @description The number of pixels to move to start a drag operation, default is 3.
        * @type Number
        */
        clickPixelThresh: {
            value: 3
        },
        /**
        * @attribute clickTimeThresh
        * @description The number of milliseconds a mousedown has to pass to start a drag operation, default is 1000.
        * @type Number
        */        
        clickTimeThresh: {
            value: 1000
        },
        /**
        * @attribute dragMode
        * @description This attribute only works if the dd-drop module is active. It will set the dragMode (point, intersect, strict) of all future Drag instances. 
        * @type String
        */        
        dragMode: {
            value: 'point',
            setter: function(mode) {
                this._setDragMode(mode);
                return mode;
            }           
        }

    };

    Y.extend(DDMBase, Y.Base, {
        /**
        * @property _active
        * @description flag set when we activate our first drag, so DDM can start listening for events.
        * @type {Boolean}
        */
        _active: null,
        /**
        * @private
        * @method _setDragMode
        * @description Handler for dragMode attribute setter.
        * @param String/Number The Number value or the String for the DragMode to default all future drag instances to.
        * @return Number The Mode to be set
        */
        _setDragMode: function(mode) {
            if (mode === null) {
                mode = Y.DD.DDM.get('dragMode');
            }
            switch (mode) {
                case 1:
                case 'intersect':
                    return 1;
                case 2:
                case 'strict':
                    return 2;
                case 0:
                case 'point':
                    return 0;
            }
            return 0;       
        },
        /**
        * @property CSS_PREFIX
        * @description The PREFIX to attach to all DD CSS class names
        * @type {String}
        */
        CSS_PREFIX: 'yui-dd',
        _activateTargets: function() {},        
        /**
        * @private
        * @property _drags
        * @description Holder for all registered drag elements.
        * @type {Array}
        */
        _drags: [],
        /**
        * @property activeDrag
        * @description A reference to the currently active draggable object.
        * @type {Drag}
        */
        activeDrag: false,
        /**
        * @private
        * @method _regDrag
        * @description Adds a reference to the drag object to the DDM._drags array, called in the constructor of Drag.
        * @param {Drag} d The Drag object
        */
        _regDrag: function(d) {
            if (this.getDrag(d.get('node'))) {
                return false;
            }
            
            if (!this._active) {
                this._setupListeners();
            }
            this._drags.push(d);
            return true;
        },
        /**
        * @private
        * @method _unregDrag
        * @description Remove this drag object from the DDM._drags array.
        * @param {Drag} d The drag object.
        */
        _unregDrag: function(d) {
            var tmp = [];
            Y.each(this._drags, function(n, i) {
                if (n !== d) {
                    tmp[tmp.length] = n;
                }
            });
            this._drags = tmp;
        },
        /**
        * @private
        * @method _setupListeners
        * @description Add the document listeners.
        */
        _setupListeners: function() {
            this._active = true;
            var doc = Y.get(document);
            doc.on('mousemove', Y.bind(this._move, this));
            //Y.Event.nativeAdd(document, 'mousemove', Y.bind(this._move, this));
            doc.on('mouseup', Y.bind(this._end, this));
        },
        /**
        * @private
        * @method _start
        * @description Internal method used by Drag to signal the start of a drag operation
        */
        _start: function() {
            this.fire('ddm:start');
            this._startDrag();
        },
        /**
        * @private
        * @method _startDrag
        * @description Factory method to be overwritten by other DDM's
        * @param {Number} x The x position of the drag element
        * @param {Number} y The y position of the drag element
        * @param {Number} w The width of the drag element
        * @param {Number} h The height of the drag element
        */
        _startDrag: function() {},
        /**
        * @private
        * @method _endDrag
        * @description Factory method to be overwritten by other DDM's
        */
        _endDrag: function() {},
        _dropMove: function() {},
        /**
        * @private
        * @method _end
        * @description Internal method used by Drag to signal the end of a drag operation
        */
        _end: function() {
            if (this.activeDrag) {
                this._endDrag();
                this.fire('ddm:end');
                this.activeDrag.end.call(this.activeDrag);
                this.activeDrag = null;
            }
        },
        /**
        * @method stopDrag
        * @description Method will forcefully stop a drag operation. For example calling this from inside an ESC keypress handler will stop this drag.
        * @return {Self}
        * @chainable
        */       
        stopDrag: function() {
            if (this.activeDrag) {
                this._end();
            }
            return this;
        },
        /**
        * @private
        * @method _move
        * @description Internal listener for the mousemove DOM event to pass to the Drag's move method.
        * @param {Event.Facade} ev The Dom mousemove Event
        */
        _move: function(ev) {
            if (this.activeDrag) {
                this.activeDrag._move.call(this.activeDrag, ev);
                this._dropMove();
            }
        },
        /**
        * //TODO Private, rename??...
        * @private
        * @method cssSizestoObject
        * @description Helper method to use to set the gutter from the attribute setter.
        * @param {String} gutter CSS style string for gutter: '5 0' (sets top and bottom to 5px, left and right to 0px), '1 2 3 4' (top 1px, right 2px, bottom 3px, left 4px)
        * @return {Object} The gutter Object Literal.
        */
        cssSizestoObject: function(gutter) {
            var x = gutter.split(' ');
                
            switch (x.length) {
                case 1: x[1] = x[2] = x[3] = x[0]; break;
                case 2: x[2] = x[0]; x[3] = x[1]; break;
                case 3: x[3] = x[1]; break;
            }

            return {
                top   : parseInt(x[0],10),
                right : parseInt(x[1],10),
                bottom: parseInt(x[2],10),
                left  : parseInt(x[3],10)
            };
        },
        /**
        * @method getDrag
        * @description Get a valid Drag instance back from a Node or a selector string, false otherwise
        * @param {String/Object} node The Node instance or Selector string to check for a valid Drag Object
        * @return {Object}
        */
        getDrag: function(node) {
            var drag = false,
                n = Y.get(node);
            if (n instanceof Y.Node) {
                Y.each(this._drags, function(v, k) {
                    if (n.compareTo(v.get('node'))) {
                        drag = v;
                    }
                });
            }
            return drag;
        }
    });

    Y.namespace('DD');
    Y.DD.DDM = new DDMBase();

Libary D
(1321* lines)

* a lot of comments

Drag-and-drop in 4 popular JavaScript libraries
The red lines are the “plumbing” code 

that register event handlers or implement 
the state machine

They are all over 
the code!
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• State machine:



Repeating drag

26

mousedown setup
mousemove drag

mouseup drop

           EventA(“mousemove”).bind(drag)



Repeating drag
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mousedown setup
mousemove drag

mouseup drop

   (      (EventA(“mousemove”).bind(drag)).next(Repeat)

   ).repeat();

Repeat

repeat



Repeating drag

27

mousedown setup
mousemove drag

mouseup drop

   (      (EventA(“mousemove”).bind(drag)).next(Repeat)

   ).repeat();

Repeat

Repeat takes an input, and wraps it 
in an object tagged “Repeat”

repeat



Repeating drag

27

mousedown setup
mousemove drag

mouseup drop

   (      (EventA(“mousemove”).bind(drag)).next(Repeat)

   ).repeat();

Repeat

Repeat takes an input, and wraps it 
in an object tagged “Repeat”

f.repeat() runs f, and if f outputs:
• Repeat(x), then runs f again with x as input
• Done(x), then outputs x

repeat



Dragging or dropping
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mousedown setup
mousemove drag

mouseup drop

   (      (EventA(“mousemove”).bind(drag)).next(Repeat)

   ).repeat();

Repeat



Dragging or dropping

29

mousedown setup
mousemove drag

mouseup drop

   (      (EventA(“mousemove”).bind(drag)).next(Repeat)
          (EventA(“mouseup”).bind(drop)).next(Done)
   ).repeat();

Repeat

Done



Dragging or dropping

29

mousedown setup
mousemove drag

mouseup drop

   (      (EventA(“mousemove”).bind(drag)).next(Repeat)
          (EventA(“mouseup”).bind(drop)).next(Done)
   ).repeat();

Repeat

Done

Tag to stop repeating



Dragging or dropping
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mousedown setup
mousemove drag

mouseup drop

   (    ( (EventA(“mousemove”).bind(drag)).next(Repeat) )
     .or( (EventA(“mouseup”).bind(drop)).next(Done) )
   ).repeat();

Repeat

Done
or



Dragging or dropping

30

mousedown setup
mousemove drag

mouseup drop

   (    ( (EventA(“mousemove”).bind(drag)).next(Repeat) )
     .or( (EventA(“mouseup”).bind(drop)).next(Done) )
   ).repeat();

Repeat

Done
or

f.or(g) allows only f or g to run–whichever 
is triggered first–and cancels the other



Dragging or dropping

31

mousedown setup
mousemove drag

mouseup drop

var dragOrDrop =
   (    ( (EventA(“mousemove”).bind(drag)).next(Repeat) )
     .or( (EventA(“mouseup”).bind(drop)).next(Done) )
   ).repeat();

Repeat

Done

dragOrDrop



Setup, install and run

32

mousedown setup
mousemove drag

mouseup drop

var dragOrDrop =
   (    ( (EventA(“mousemove”).bind(drag)).next(Repeat) )
     .or( (EventA(“mouseup”).bind(drop)).next(Done) )
   ).repeat();

var dragAndDrop =
   (EventA(“mousedown”).bind(setup)).next(dragOrDrop);

Repeat

Done

dragOrDrop



Setup, install and run

32

mousedown setup
mousemove drag

mouseup drop

var dragOrDrop =
   (    ( (EventA(“mousemove”).bind(drag)).next(Repeat) )
     .or( (EventA(“mouseup”).bind(drop)).next(Done) )
   ).repeat();

var dragAndDrop =
   (EventA(“mousedown”).bind(setup)).next(dragOrDrop);

dragAndDrop.run(target);

Repeat

Done

dragOrDrop

This is the entire control flow of 
basic drag-and-drop!



Canceling drag-and-drop
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mousedown setup
mousemove drag

mouseup drop

Repeat

Done

dragOrDrop

• Want different handler to cancel drag-and-drop:

• after “mousedown” but before “mousemove”

• in old way, need to modify setup, drag and drop



Canceling drag-and-drop
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mousedown setup
dragOrDrop



Canceling drag-and-drop

34

mousedown setup
mousemove drag

mouseup cancel

• Add a branch between setup and dragOrDrop:
var dragDropOrCancel =
     ((EventA(“mousemove”).bind(drag)).next(dragOrDrop))
  .or((EventA(“mouseup”).bind(cancel)));

var dragAndDropWithCancel =
  (EventA(“mousedown”).bind(setup)).next(dragDropOrCancel);

dragOrDrop

dragDropOrCancel

Re-use dragOrDrop



Re-use drag-and-drop
in many ways

• Trigger on “mouseover”:
(EventA("mouseover").bind(setup))
  .next(dragDropOrCancel)

• Jigsaw game:
(nextPiece
  .next(EventA("click").bind(setup))
  .next((dragOrDrop.next(repeatIfWrongPlace)).repeat())
).repeat()

• Every composition can be used 
simultaneously; no need to duplicate code!
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Implementation

• API, semantics inspired by Haskell’s Arrows

• Continuation-passing style under the hood

• Trampoline to overcome call stack limit

• also to limit setTimeout() latency

More implementation details available in paper
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Related Work

• Flapjax (OOPSLA ‘09): JavaScript library based 
on functional reactive programming

• compose event streams vs. state machines for 
Arrowlets

• Threads and events:

37

yield

nextAsyncA

atomic block joinwait

EventA or

fork

product

select

Threads

Arrowlets

Arrow next EventA product or



Conclusion

• We believe Arrowlets to be an elegant 
approach to event-driven programming in 
JavaScript

• Arrowlets enables finer modularity, flexible 
composition, and is easier to understand

• Available at
http://www.cs.umd.edu/projects/PL/arrowlets
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http://www.cs.umd.edu/projects/PL/arrowlets
http://www.cs.umd.edu/projects/PL/arrowlets
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What about Monads?

Deferred (Twisted):
function add1(x) {
  return Deferred(x + 1);
}

function add2(x) {
  return add1(x)
    .addCallback(add1);
}

function addN(N, x) {
  var a = add1(x);
  for (var i = 1; i < N; i++)
    a = a.addCallback(add1)
  return a;
}

Arrowlets:
function add1(x) {
  return x + 1;
}

var add2 = add1.next(add1);

var addN = function(N) {
  var a = add1;
  for (var i = 1; i < N; i++)
    a = a.next(add1);
  return a;
}.bindapp();

40



Implementation of 
Arrowlets

41



Haskell’s Arrows

• Arrowlets is based on Haskell’s Arrows:
class Arrow a where
    arr   :: (b -> c) -> a b c
    (>>>) :: a b c -> a c d -> a b d

• Type class Arrow a supports operations:
• arr f : lifts function f into the type Arrow a
• f >>> g : composes arrows f and g in sequence

42



Arrows in JavaScript

• Simplest arrows are functions (->):
instance Arrow (->) where
    arr f     = f        {- identity function -}
    (f >>> g) = g (f x)  {- function composition -}

• In JavaScript, augment Function prototype:
Function.prototype.A = function() { /* arr */
    return this;
}
Function.prototype.next = function(g) { /* >>> */
    var f = this;
    g = g.A(); /* ensure g is a function */
    return function(x) { return g(f(x)); }
}
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CPS and Event Arrows

• Problem: addEventListener and friends 
“continue” via a callback parameter

• Solution: use continuation-passing style:
function CpsA(cps) { /* constructor */
    this.cps = cps; /* cps :: (x, k) -> () */
}
Function.prototype.CpsA = function() { /* lift */
    var f = this;
    /* wrap f in CPS function with “callback” k */
    return new CpsA(function(x, k) {
        k(f(x));
    });
}
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CPS and Event Arrows

• Finally, wrap addEventListener with 
CpsA:
function SimpleEventA(eventname) {
    if (!(this instanceof SimpleEventA)) /*“new” idiom*/
        return new SimpleEventA(eventname);
    this.eventname = eventname;
}
SimpleEventA.prototype = new CpsA(function(target, k) {
    var f = this;
    function handler(event) {
        target.removeEventListener(
            f.eventname, handler, false);
        k(event);
    }
    target.addEventListener(f.eventname, handler, false);
});
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