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Motivation Widget Based Paradigm

# A statistical visualisation toolkit was written to ease the
process of creating 3D interactive graphics applications
with GUI, using OpenGL and a GUI toolkit (e.g. Gtk+)

# |n search of an interactive software paradigm to put
onto the toolkit that i) allows linking of graphical objects
within a plot or between plots ii) ensures the
maintainability and reusability of the user created
components

» MVC, and more recently MVP, became the “buzz
acronym” these days but they are confusing both at
theoretical and practical standpoint

» A toy example was written to try and study the control
flow of the Taligent’s MVP framework and clarify some
of the mysteries behind it
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Widget Based Paradigm Widget Based Paradigm
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Widget Based Paradigm Problems

Program logic is straightforward to understand, but
» Ul components are not fine-grained enough
# Ul influences our program logic

# Ul code can easily get tangled up with data
representations

# Limited extensibility and reusability

An Interactive Software Paradigm for Data Visualisation — p.5/22

Widget Based Paradigm Problems
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Widget Based Paradigm Problems
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Widget Based Paradigm Problems The Two Stage Solution
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The Two Stage Solution The Two Stage Solution
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The Two Stage Solution Consequence: View as Observer to Data

# Increased complexity, but

» Data objects do not need to know the objects referring
AR to them any more so only need to have a single
AN YE interface to manipulate and gain access to the data
L R ek » Data objects become reusable
» Plot windows can be replaced without affecting other
?2:1‘:‘,1: Selector CO m pO n e n ts
" “ B Sy The separation of the view and data and the use of the
Simulator LD;:::” Info and Info :ndg | . .
| . Ob iy Observer pattern form the basis of Model-View-Controller
ata jects |
o (MVC) and Model-View-Presenter (MVP)

------- > Notify the Views
Retrieve and Display Data
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Taligent’s MVP Taligent’s MVP
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Taligent’s MVP Taligent’s MVP (Modified for OpenGL)
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Control Flow (Modified Version) Control Flow (Modified Version)

Selecting Observations and User Gestures/Events Interpretation

Rendering Selected Obs and Command Execution

User gestures
@ and events
®

@
and

®

> Observer-subject

—> Direct access ———— Observer-subject

—> Direct access

bomai —  Unknown
omain .

----- +  Optional Domain Unknown
Model | TFEEETEL o EemER -+ Optional

—>  For convenience Model P .
. . T For convenience
|
yet illegitimate @ | yet illegitimate

Unproven Data Unproven

An Interactive Software Paradigm for Data Visualisation — p.11/22 An Interactive Software Paradigm for Data Visualisation — p.11/22



Conclusion

Benefits of Model-View separation and Observing View
are obvious

Have not yet concluded on the best suited framework
among the various versions of MVC/MVP for this
particular toolkit

Taligent’s MVP looks good on paper but requires some
further studies to assess its effectiveness in practice, as
is the effect of the additional links in the modified
version.

The steep learning curve is a major drawback and
proper documentations and assisting tools will be
necessary
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Some Well-known Software Paradigms

© o o o 0 o b

Smalltalk-80 MVC
Presentation-Abstraction-Control (PAC)
Widget based framework

VisualWorks MVC

Taligent’s MVP

Dolphin Smalltalk’'s MVP

Humble View
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Quote of the day

“Many people in those days considered it
impractical to use a virtual machine. | wonder what
our prior selves would have thought to see me
running Smalltalk 80 in a virtual machine written in
VisualWorks running in the VisualWorks virtual
machine on Windows XP running in a VMware
virtual machine running on Ubuntu.”

— GUI architectures by Martin fowler, in his effort towards an
in-depth study of the classic MVC used in Smalltalk-80
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Mysteries of Taligent’s MVP Mysteries of Taligent’s MVP

# Unknown links and their respective roles if they exist, # Apparent contradiction between Presenter’s role of
especially the Interactor-View and Interactor-Presenter interpreting user gestures and events from Interactor
link and the addMenuAndCommand method addressed in

» Selection component: defining and rendering selection the “class diagram” in the original paper
regions without any knowledge about the View (see # The appropriate timing when the
later) addMenuAndCommand method, addressed in the

» Implementation of the Command component (partially ‘class diagram” in the original paper, should be called

solved)
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Control Flow (Modified Version) Control Flow (Modified Version)

Selecting Observations and Update Available Commands
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yet illegitimate
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Control Flow (Modified Version) Control Flow (Alternatives)

User Gestures/Events Interpretation Selecting Observations and
and Command Execution Rendering Selected Obs (b)
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—> Direct access
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Control Flow (Alternatives) itional Links for the Modified Taligent’s M

. »# Interactor-View link: In OpenGL, need to render the
User Gestures/Events Interpretation selectable objects in the selection buffer and feedback

and Command Execution (b) buffer
P—— » |Interactor-Model link: For pluggability, Command object

and events method is in Interactor not

creation requires the type of Selection and Model. It
also eases command executions.
» View-Selection observer link: For linked selection, a

object creation

single Selection component cannot render selection
regions for different Views. Have to be done in View

Observer-subject "
—> Direct access
Do Unknown
omain .
Model | 777" +  Optional
T For convenience
i P
] @ yet illegitimate
Unproven
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MVC-MVP Evolution MVC-MVP Evolution

User gestures
and events

User gestures
and events

Before the days when
individual widgets receive
their own events...

Before the days when
individual widgets receive
their own events...
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MVC-MVP Evolution
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Taligent’s MVP Class Diagram
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MVC-MVP Evolution

Presenter

GUI Layer

Domain
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