
20
06

Th
e 

U
ni

ve
rs

ity
 o

f A
uc

kl
an

d
C

O
M

P
U

T
E

R
 S

C
IE

N
C

E

Visual Modelling 
Language

----
Interface Modelling

Richard Li

September 2006



20
06

C
O

M
P

U
T

E
R

 S
C

IE
N

C
E

Th
e 

U
ni

ve
rs

ity
 o

f A
uc

kl
an

d

What is Visual Modelling Language

= "If you were supposed to understand it, we wouldn't call it 
code."

= Visual modeling languages use a diagram techniques
with named symbols that represent concepts and 
lines that connect the symbols and that represent 
relationships and various other graphical annotation 
to represent constraints 

http://en.wikipedia.org/wiki/Diagramming_technique
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Why???

= Enhance Communication
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Why???



20
06

C
O

M
P

U
T

E
R

 S
C

IE
N

C
E

Th
e 

U
ni

ve
rs

ity
 o

f A
uc

kl
an

d

Why???

= Enable Planning and Reduce Risk

= The two greatest risks to any software project are 
time and quality. Modeling can reduce both of these 
risks.

= By using visual models for software projects, we can 
see the big picture for the project. We can organize 
overarching concepts into high level diagrams, which 
can be drilled into via a more fine-grained diagram.
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Types of VML

= Overall architecture of the system

= • System dependencies, 

= • Business requirements

= • Database organization and structure

= Source code – including almost every aspect of object-oriented 
development

= • Deployment configurations

= GUI Modelling
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Research Motivation

Interface Builders
Most of Popular Programming Languages have their own IDEs

PASCAL JAVA C++ BASIC

Delphi J Builder Visual C++ Visual Basic

+ Reduce the Amount of Code

+ Quickly Construct Graphical Interfaces

+ Achieve a Consistent Look and Feel



20
06

C
O

M
P

U
T

E
R

 S
C

IE
N

C
E

Th
e 

U
ni

ve
rs

ity
 o

f A
uc

kl
an

d

Research Motivation

Interface Builders
Most of Popular Programming Languages have their own IDEs
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Research Motivation

Dialogue Notations
Dialogue Models Provide a Behavioral Description for the User Interface

Petri Nets State Charts STN Lean Cuisine+

+ Using a Visual Approach to Abstract a High Level Structure for the GUI

+ Directly Executable; Easy to Understand; Not Constrain the Implementation 

+ The Description Can be Subjected to Analysis
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Research Motivation

Interface Builders
Dialogue Notations

GAPGUI Expert

Manual
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Research Motivation

Interface Builders
Dialogue Notations

GAP

Automatic Approach
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Research Perspective
Delphi

Interface Builder

Notation
Lean Cuisine+

Automatic Approach

Methodology

D
N
A

elphi
otation

utomatic Approach
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Lean Cuisine+ History

Lean Cuisine+ was developed by Dr Chris 
Philips at Massey University

SELCU (Support Environment) has been 
built by Dr Chris Scogings at Massey 
University
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Lean Cuisine+ Introduction

Interface Components --- Meneme

OK Columns Local Disk
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Lean Cuisine+ Introduction

Tree Structure

Columns

OK Local Disk
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Lean Cuisine+ Introduction

Meneme

Object

Action

Value

State

Selected

Not Selected

Available

Not Available

Four 

States

Real

Virtual



20
06

C
O

M
P

U
T

E
R

 S
C

IE
N

C
E

Th
e 

U
ni

ve
rs

ity
 o

f A
uc

kl
an

d

Lean Cuisine+ Introduction

Meneme

Object

Action

Value

State

Selected

Not Selected

Available

Not Available

Four 

States

Real

Virtual



20
06

C
O

M
P

U
T

E
R

 S
C

IE
N

C
E

Th
e 

U
ni

ve
rs

ity
 o

f A
uc

kl
an

d

Lean Cuisine+ Introduction

Two Grouping Constraints on Behavior

Mutually Exclusive
(1 from N)

Node

Sub-Node 1

Sub-Node 2
Sub-Node 3

Mutually Compatible
(M from N)

Node

Sub-Node 1 Sub-Node 2 Sub Node 3
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Lean Cuisine+ Introduction

Two Grouping Constraints on Behavior

Mutually Exclusive
(1 from N)

Node

Sub-Node 1

Sub-Node 2
Sub-Node 3

Mutually Compatible
(M from N)

Node

Sub-Node 1 Sub-Node 2 Sub Node 3
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Lean Cuisine+ Introduction

are used to show System Internal Selections
Triggers
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Lean Cuisine+ Introduction

Tasks
• Represent as an Overlay of Linked Menemes
• Superimposed on the Base Diagram
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SELCU

• Software Developed for Lean Cuisine+
• Provides a Platform for Efficient Production LC+

• Direct Selection; Drag & Drop Approach

• Data files are Simple Text Files

File nameMenus Windows toolbar Lean Cuisine+ diagram Work area

SELCU toolbar Status bar
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Automatic Generation Structure

Delphi Source Code

SELCU Source

LC+

M
ul

ti-
La

ye
r 

St
ru

ct
ur

e
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Automatic Generation Approach

Delphi 
GUI

Lean Cuisine+ Model

List Box / Combo Box 
 

Radio Group 
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Automatic Generation Approach

Delphi 
GUI

Lean Cuisine+ Model

Check Box

Data Input Box

Monostable
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Automatic Generation Approach

Delphi Interface
Delphi Source Code

*.dfm File *.pas File

• Using .dfm file to Generate Basic Tree 
Structure

• Using .pas file to Add Meneme Attributes

and Logical Relationships
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Automatic Generation Approach

Delphi Interface
Basic Tree Structure

.dfm File

Meneme
Name

System Default 
Option

Hierarchy



20
06

C
O

M
P

U
T

E
R

 S
C

IE
N

C
E

Th
e 

U
ni

ve
rs

ity
 o

f A
uc

kl
an

d

Automatic Generation Approach

Delphi Interface

Basic Tree Structure .pas File

Logical Relationship

Real Meneme

Lean Cuisine+ Model
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Automatic Generation Process Sequence

Delphi Interface

Basic Tree Structure
(in Memory) Lean Cuisine+ Model

(in Memory)

SELCU Compatible Text File
(in HD)

SELCU Graphical View
(on Screen, in HD)
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Case Study --- Timetabling System
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Case Study --- Timetabling System
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Case Study --- Timetabling System
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Conclusion

In addition to supporting analysis of interaction, the 
generated dialogue model provides useful 
d o c u m e n t a t i o n  o f  t h e  s y s t e m  b e h a v i o r

The goal  is  to explore the possibi l ity of 
Automatically Generating Behavioral Description

of Graphical User Interfaces

Integrate a Industry Standard Programming 
Environment (Delphi IDE) and a Dialogue Notation
(Lean Cuisine+)
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Future Work

The final generation result could be specified in a 
more general / popular standard (e.g. XML style)

The approach described in this presentation could 
b e  e x t e n d e d  t o  o t h e r  p r o g r a m m i n g 
environments (e.g. Java, C++ …)

Auto-Generation Software needs to be extended 
to handle a wider range of Delphi interface 
components
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Conclusions
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