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Challenges With Ul Development

= Different kinds of desired behaviour:
= autonomous
= reactive
= possibly real-time
= complex behavioural relationships
= difficult to minimize "accidental complexity”

= conventional code-centric approaches fall short
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Meta-Modelling the Ul
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Abstract Syntax of the Concrete

Syntax
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Meta-Modelling the Ul (MO)
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Model Instances as Web Services
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Statecharts

= Use Statecharts to define Ul behaviour

= In UMLZ2, each Class may be associated with a
statechart

= We define default Ul behaviour in Abstract
Syntax of Concrete Syntax

= Behaviour can be refined through class
inheritance for domain-specific Concrete
Syntax entities



Hierarchically-linked Statecharts

= Hierarchically-linked Statecharts (HIS) is a formalism
for visually describing the structure and behaviour of
Scoped Ul's based on a combination of UML Class
Diagrams and Statecharts.

= Class Diagrams used to describe permissible
relationships between Ul components.

= Allows syntax-directed editing, conformance checks

= Statecharts used to encode reactive behaviour of
Individual visual entities.

= Objects are actors which encapsulate state and
behaviour.

= Communicate via message-passing interfaces.



HIS and Scoped Ul

= Scoped User Interface:

= reactive visual components (widgets) are
hierarchically nested

= at the highest level of the hierarchy, widgets exhibit
general behaviour

= deeper in the hierarchy, widgets have more specific
behaviour

= Many real-world applications



= Language-engineering:
= Model the Abstract Syntax using UML CD
= Model the Concrete Visual Syntax using AsoCS
= Specify mapping between AS and CS
= Specify reactive behaviour using Statecharts

= Captures structure, behaviour and appearance
of a visual language.

= Sufficient to allow the automatic synthesis of a
language-specific modelling environment.



Benefits of Domain-Specific

Modellinc

= Domain- and formalism-specific modelling have
the potential to greatly improve productivity:

= match the user's mental model of the problem
domain

= maximally constrain the user (through the checking
of domain constraints)

= separate the domain-expert's work from analysis
and transformation expert's work

= are able to exploit features inherent to a specific
domain or formalism.



Additional Benefits

= Testing

= At each layer, events can be recorded, later on
played back within testing harness.

= Allows headless automated testing of Ul.
= Each layer can be simulated, thus automated.

= Collaboration

= Centralized server = easy sync

= Easy to hook multiple terminals to the same
graphics server: many-to-one relationship



Implementation



Current Status

= Have not had a compiler able to handle both
Class Diagrams and Statecharts

= | have used

= AToM3 DchartsVV3 to model Statecharts

= SCCJS to compile them to JavaScript constructor
function artifacts

= Annotated SVG for specifying Concrete Syntax
= Handwritten “glue code”

= Raphael's plugin generates Abstract Syntax
constraints from AToM3 Class Diagrams

= Enables syntax-directed editing



= Hosted live here
= Ul behaviour based on inkscape:

= Translate, rotate, scale
= Drawing curves


http://jacobbeard.net/research/AToM3/sandbox/jbeard4/environment/trunk/main.xhtml#DChartsV3

CSGroup Behaviour

G: lisCtriClick($evt)

T: create
A: this.rawNode = this.pgrams

this.cachedCenterPoifit=getCenterPoint(this)
this.cachedBBox = gefBBox(this);

[DChart Model
Selected Moder
Rotate Mode*
T: mousemove
A: this.rDelta = computeRDeltathi Sevt this.cachedCenterPoint);
rotate(this, this.rDelta,this.cachedC int.x,this.cachedC oint.y);
T: mousedown rotate(thi i this.rDelta,this.cachedC this.cachedCe
G: isFromMyRotationHandle(this,$evt) && lisCtriClick($evt) nterPoint.y);
A: this firstEvent = Sevt; this.eventStamp = $evt;
this.eventStamp = $evt; $evt.stopPropagation();
$evt.stopPropagation()- passEventToParent(this,"CSGROUP_HAS_MOVED" {target:this.rawNode,delta:this.tD
elta,rawNode:this.rawNode,cli clientX clientY:$evt.clientY})
T: mouseup
Selecte 2 rent(this, OBJ_FINISHED_TRANSFORM ' {target:this})
this.cachedBBox=getBBox(this);
/ updateTransformHandles(this);
T: mouseup
T mousedown

T: mousedown

T: mouseup

A: this.tDelta = computeTDelta(this.firstEvent,this.eventStamp);
this.cachedCenterPoint=getCenterPoint(this);
this.cachedBBox=getBBox(this);
G: isNotFromMyHandle(this $evt) 88 lisCtriClick($evt)
T: mousempve
A: this firstHvent = $evt;
this.everjtStamp = $evt;

T: mousedown

G: isFromMyCanvas(this $evt)

T:OBJ_SELECTED
G: $evttarget |= this

T: CANVAS_DESELECT

T: mousemove

A: this firstEvent = $evt;
this.eventStamp = $evt;
hideMyRotationHandle(this);

passEventToParent(this,'OBJ_FINISHED_TRANSFORM' {sender:this})
updateTransformHandles(this);
showMyRotationHandle(this);

T: mousemove

A: this.tDelta = computeTDelta(this.eventStamp,$evt);
translate(this, this.tDelta);

this.eventStamp = $evt;
$evt.stopPropagation();
Scale|Mode*

passEventToParent(this,"CSGROUP_HAS_MOVED" {target:this.rawNode,delta:this.tD
elta,rawNode:this.rawNode clientX:$evt.clientX clientY:$evt.clientY})
T: mousedown
T: mouseup

G: isFromMyScaleHandle(this $evt) && lisCriClick($evt)
A:this firstEvent = $evt;
this.eventStamp = $evt;

T: mousemove
Sevt.st

T: keypress
G:isD 8& \DeletingThi
A: destroyCSGraphicalObiject(this)

A: this.sMatrix = scale(this,this.eventStamp,$evt);
opPropagation();

elected_S*

Jithis.cachedBBox = apply TransformToBBox(this.cachedBBox, this.sMatrix);
this.cachedBBox = getBBox(this);

this.eventStamp = $evt;
$evt.stopPropagation();

Tmouseup

passEventToParent(this,"CSGROUP_HAS_MOVED" {target:this.rawNode,delta:this.tD
elta,rawNode:this.rawNode,clientX:$evt.clientX clientY:$evt.clientY})
updateTransformHandles(this);
A: this.cachedCenterPoint=getCenterPoint(this);
passEventToParent(this,'OBJ_FINISHED_TRANSFORM ' {target:this})
this.cachedBBox=getBBox(this);
updateTransformHandles(this);

T: mousedown
G: isNotFromMy

T: mouseup

$evt) && lisCtriClick($evt)

A: this.tDelta = computeTDelta(this.firstEvent this.eventStamp);
this.cachedCenterPoint=getCenterPoint(this);
this.cachedBBox=getBBox(this);

passEventToParent(this,'OBJ_FINISHED_TRANSFORM'{target:this})
updateTransformHandles(this);
T: mousemove
A: this firstEvent = $evt;
this.eventStamp = $evt;
hideMyScaleHandle(this);

T: mousemove

translate(this this.tDelta);
this.eventStamp = $evt
$evt.stopPropagation();

A: this.tDelta = computeTDelta(this.eventStamp, $evt);

passEventToParent(this,"CSGROUP_HAS_MOVED" {target:this.rawNode,delta:this.tD
elta,rawNode:this.rawNode clientX:$evt.clientX clientY:$evt.clientY})




CSConnectionCurve Behaviour

DChart Model
T: CSGROUP_HAS_MOVED
G: isFromCSGroup(this.params.rawNode, this.cachedEndCSConnectArea)
A: this.cachedEndCSConnectAreaArrayRepresentation=convertCSAreaToArrayRepresenta
tion(this.cachedEndCSConnectArea,this.cachedEndCSConnectArea.getTransformToEleme
nt(this.path))
snapToArea(this.cachedEndPoint,this.cachedEndCSConnectAreaArrayRepresentation
Lthis.path.pathSegList.getltem(this.path.pathSegList.numberOfltems-2))

: create

\: this.path = createAndConnectNewCSConnectionCurveRawNode(this,$evt)
this.startCSConnectArea=getCorrespondingConnectAreaFromAtomicSelectArea($evt)
setStartCSConnectArealnMarkup(this.path,this.startCSConnectArea)
this.cachedStartCSConnectAreaArrayRepresentation= convertCSAreaToArrayReprese
ntation(this.startCSConnectArea,this.startCSConnectArea.getTransformToElement(th
is.path));

this.cachedStartPoint = createNewMoveSegment(this.path,getClosestPointToArea(
his.cachedStartCSConnectAreaArrayRepresentation,$evt));

this.cachedEndPoint = this.cachedStartPoint;

T: CSGROUP_HAS_MOVED

G: isFromCSGroup(this.params.rawNode, this.startCSConnectArea)

A: this.cachedStartCSConnectAreaArrayRepresentation=convertCSAreaToArrayRepresen

tation(this.startCSConnectArea, this.startCSConnectArea.getTransformToElement(thi

s.path))
snapToArea(this.cachedStartPoint,th

tion, this.path.pathSegList.getltem(1))

aNtCSConnectAreaArrayRepresenta

T: mousedown

G: isFromSelectArea($evt) && doesMetaModelAllowThisConnection(this.startCSConnectArea, this.cachedCSConnectAreaDropC
A: this.cachedEndCSConnectArea=getCorrespondingConnectAreaFromAtomicSelectArea($
evt)

setEndCSConnectArealnMarkup(this.path,this.cachedEndCSConnectArea)

this.cachedEndCSConnectAreaArrayRepresentation=convertCSAreaToArrayRepresenta
tion(this.cachedEndCSConnectArea,this.cachedEndCSConnectArea.getTransformToEleme
nt(this.path))

snapToArea(this.cachedEndPoint,this.cachedEndCSConnectAreaArrayRepresentation
Sevt)

Before Mode-is-Sel Ready To Snap
T: mouseup
A: this.cachedEndPoint = teNewLineSegment(this.path,$evt)

T: mousemove
A: this.cachedEndPoint { createNewQuadraticSegment(this.path,$evt)

T: mousemove
A: setEndPointToMouseCoordinates(this.path,$evt)
napToArea(this.cachedStartPoint,this.cachedStartCSConnectAreaArrayRepresenta
tionJbevt)
levt.stopPropagation()

addControlPointToPr¢viousSegment(this.path,$evt)

keypress
: isSpacebarKeypress($evt)
T: keypress

ayRepresentatlgn(this.cachedCSConnectAr
G: isSpacebarkeyf e i

ropCandidate.get nen

ress($evt)

T: mousemove

T: keypress
G: isEscapeKeypress($e!

esentation,$evt)
& isPathEmpty(this.path)

this.cachedCSConnectAreaDropCandidateApfayRepresentation = convertCSAreaToArr

nipath))

A: snapToArea(this.cachedEndPoint,this.cachedCSConnectAreaDropCandidateArrayRepr

: mouseout
: isFromSelectArea($evt)

tCorrespondingConnectAreaFromAtomic

dDropCandidate, this.cachedCSConnectAreaD

Drawing

T: mousemove
A: setEndPointToMouseCoprdinatel

T: mousedown

T: keypress
G: isEscapeKeypress($evt) && lisPathBqpty(thi€.path)
A: rollbackPoint()

T: mousedown

A: this.cgchedEndPoint=createNewLineSegment(this.path,$evt)

T: mousemove 'T. mouseup
A: this.cachedEndPoint=createNewQuadratig

addControlPointToPreviousSegment(this.

Segment(this.path,$evt)
ath,$evt)

hndidate)




CSCanvas Behaviour

[DChart Model
Dispatching DOM Event to CSConnectionCurves*
T: mousedown < ToCSC ionCurveChildr is.rawNode,$evt.type,$evt)
G:isF ($evt) && isCHriCli Finishing Arrow Creation* < this.eventi("[done[")
A: createNewCSConnectionCurve($evt)
= T: mouseup
T: create €] mie] B
A: this.rawNode=this.params T: mouseover
v T: mouseout
ousemove
G: isFromSelectArea($evt)
T: [do -
T: mousedown
G: lisCtrIClick($evt) && isFromSelectArea($evt)
T: keypress
T: mouseup
G: $evt.target=:
T: [dore]
G: $evt.target===this.rawNode
T: mousedown E-mouseout
G: $evt.target===this.rawNode
T: CSGROUP_HAS_MOVED
T: mousemove
T: [done] G: $evt.target===this.rawNode
&- T. OBJ_SELECTED
Dispatching CSGROUP_HAS_MOVED Event to CSConnectionCurves*
< ToCSC ionCurveChil is.rawNode,"CSGROUP_HAS_MOVED" this.params) PeselectingChildren* ispatching Event To Children*
< This-event("[done]"y sendEventTolmmediateChildren(this,"CANVAS_DESELECT"{}) sendEventTolmmediateChildren(this, Sevt.type, $evt)
<This-event("[done]') <this-event([dome]




= Ultimately: Web-based Statechart and Class
diagram editor

= Plug into compiler on the back end
= Allow development of rich web-based Ul

= SVG Open conference in October

= Feasible to create a very good web-based
statechart editor implementation.



Thank you for attending!
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