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HIGH
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TABLE

START 

NEXT 

LEVEL

SCREEN

PRIMARY

GAME-

PLAY

MODE

ENTER 

INITIALS 

SCREEN
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player completes level
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delay

player loses,

high score

player loses, no high score
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inserts 
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Reset
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Power

Pill

Power
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Timer

If lives
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EnemyTracker

enemyPosition

boolean enemyMoved()

Radar

...

position getEnemyPos()

TrackEnemy

NoEnemy

Tracked

By1Radar

Tracked

By2Radars

EnemyPos

Unsure

HenemyLost

enemySighted

[enemyMoved] /

enemyPosChanged

enemySighted
enemySighted

EnemyPosKnown

2

<<behaviour>>



  

Eat Power Pellet Eat Hunted Ghost
Eaten by Hunter 

Ghost
Eat Pellet Collide with wall Eat Fruit

Move Pacman

Player
Player input

Token interactions

Diablo Player

View Character

Stats

Name Character
Allocate Experience 

Points

Display Inventory
Move and Drop 

Inventory Item

Base Character Class

:Bob

Ogre

Sword

Base Weapon Class

<< is a >>

<< is a >> << is a >>

<< has a >>

<<Entity>> Platform<<Enemy>> Benzo

- points

<<PlayerCharacter>> Bub

- lives

- score

<<Entity>> Bubble <<Entity>> Reward

- points

<<Enemy>> Benzo

- name

- gravity

- friction
players

bubbles
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0..*
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LEVEL 1
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Engine
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Game Software 
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Code 

Template
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Game Software 
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Software 
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STRUCTURE OBJECT SCENARIO MECHANICS

Game Structure

Game Presentation

Game Simulation

Game Object

Game Theme

Game Scenario

Game Event

Game Objective

Game Rules

Game Player



  

 

 

Game Rule

Game Event

Game Objective

Game Object

Game Scenario

Game Player

Game Context

SERIOUS GAME

isOrganisedIn

isPlayedBy

isA

Game Structure

Game Presentation
Game SimulationGame Rule

simulate

Game Scenario

operateUnder

Game Objective

hasPurposeOf

Game Event

hasOccuranceOf

takePlaceIn

Game Object

Game Player

isRepresentedBy

Game Theme has

isA

Game Context
has

Author

has

Title

has

Avatar

isA

Game Environment

isPopulatedWith



  

Event Trigger
Game Context

isA

isComposedOf

isA

Game Structure

Game PresentationGame Simulation

Pedagogic Event 

Indicator
isLabelledWith

Event Trigger isTriggeredBy

Game Structure Typehas

Game Context

 

 



  

 

 

 

 

 



  

 

Event Trigger
Trigger Game Context

Input Trigger

Time Trigger

Proximity Trigger Game Mechanic 

Trigger

isA

isA
isA

isA

Game Application 

Event

has

Identifier

has

Trigger Target

has

has

Area

2D Area
3D Area

isA
isA

isPositionedAt

Position

2D Position

3D Position

isA

isA

Time Interval has

Repeat

has

track
Input Event

registerInputVia

Input Interface

Hardware Interface

GUI Interface

isA

isA

Trigger

Game Event

Hardware Type

has

Reference To 

GUI

has

Keyboard Input 

Event

isA

Mouse Input Event

isA

Mouse Event

has

Keyboard 

Event

has

Keyhas

GUI Component

Media Component

Game Presentation

isPresentedWith

isInteractedUsingIdentifier

has

hasMeasurement

Depth Index has

Media Component

2D Dimension

isPositionedAt

2D Position

GUI Component



  

 

 

 

 



  

 

 

 



  

 

Media 

Component
isMediaFor

isA

isA

isA

isA

Media 

Component

Text
Image

Audio

Video

Identifier

has

isPositionedAt

2D Position

hasMeasurement

2D Dimension

Caption has

isPositionedAt

2D Position

hasMeasurement

2D Dimension

isPositionedAt

2D Position

hasMeasurement
2D Dimension

Source

has

Source
has

Source
has

Game Presentation

isColouredUsing

Text Formating

Repeat
has

ListValue

GUI ComponentisInterfaceFor
GUI Component

isA

Button
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Textbox
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Identifier
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GUI Style IDhas
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Label
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Caption
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Group ID
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Caption
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Game Presentation

Background 

Image has

Caption
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Caption
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Game Physics

Front End Display
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Game Tempo
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Environmental Force
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Static Force Value

Dynamic Force 
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has Min Force 
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Max Force 
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Display
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Display
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Identifier
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isPositionedAt

2D Position

3D Position

Position
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Front End Display Type
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Front End Display Style
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DataSource
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Owner
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DataSource
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Object Action
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Object Action
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Object ActionActor Object
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Object Animation
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Object Motion
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Object Sound
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Animation 
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Animation 
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has

Navigate
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Game Event
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Game Environment
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Trigger
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Game 

Environment

Game Scenario
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Trigger
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isPopulatedBy

Game Object
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has
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CheckpointLight

Identifier
has
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has
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3D Position

Position
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Spot Light

isType Area Light
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has
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has
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has
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cover
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Virtual Camera Game Scenario

Identifier

has

Attached Virtual 
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Static Virtual 

Camera
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isType
isType
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Focus
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2D Position

3D Position

Position

isType
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Focus ObjecthasAngle
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Event Trigger
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Game Act

isTriggeredBy

Event Trigger
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Trigger

Time Trigger
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Game Acting 
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Game ScenaroGame Objective
isPurposeForisDeterminedBy

Goal Condition

Identifier

has

Description

has
Constant

has

Conditional 

Operator has

reference
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Trackable Action 

Counter

Trackable Game 

Attribute

Trackable Input Type 

Counter

Trackable Scenario 

Completion Time

isType

isType
isType

isType

track

Input Event

Keyboard Input 

Event

isA

Mouse Input Event

isA Mouse Event

has

Keyboard 

Event

has

Keyhas

Game Rule
Game RuleGame Scenario control

ID

has

Descriptionhas

Game Scoring Rule

Game Interaction 

Rule
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isType



  

 

Reference To 

Game Object

Game 

Interaction Rule

Interaction Outcome

Interaction Condition

conclude

isDeterminedBy

Interaction Actor

Interaction Subject

restrict
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Interaction Actor By 

ID

isType

Interaction Actor By 

Class

isType

has

has

Interaction Subject 

By ID

isType

Interaction Subject 

By Class

isType

Reference To 

Game Object

has

Game Object 

Class

has

Update Game 

Attribute

isType

Update Game Object 

Attribute

isType

Query Game 

Attribute

isType

Query Subject 

Attribute

isType

Query Subject 

Ownership

isType

Reference To 

Game Object
Reference To 

Game Object

Game Object 

Class
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Scoring Outcome
Scoring Condition

conclude
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isType
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isType
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Game Record

Game AttributeGame Control

Game PlayerSERIOUS GAME play

Avatar

isRepresentedBy

Game Control

operate

Game Attribute

hasPerformanceRecordedIn

Inventory Size

has

Game Record

isLoggedIn

Game Player IDhas
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Game Object

Avatar
represent
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Static Avatar

isType

Dynamic Avatar

isType

Reference To 

Game Object

has has

Reference To 

Game Object
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recordPerformanceOf

Game Player
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isType

Game Attribute 

Score

isType

Idenfitifier
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Unreferenced Vital 

Attribute Sign

isType

Referenced Vital 

Sign

isType



  

 

 

 



  

 

 

Game Control
isOperatedBy

Game Player

Identifier has

registerInputVia

Input Interface

isMappedUsing

Action Map

Reference To 

Object Action

has

Active Object 

State

has

Game RecordGame Record
traceGame Player

Idenfifier

has

archieve Game Result

Raw Game Result
Computed Game 

Result

isType
isType



  

 

 



  

Platform

Input Audio Graphics

Dynamics

Game Logic Level DataEvent Handler

Schematics of Game 

Software Components



  

Game Application

Scripting

GUI
Character 

Animation

Scene 

Graph

Window 

Management
PhysicsAudio

Input 

devices
XML Networking

Delta3D Game Engine

Platform

Animation (Skeletal Animation)

Visual Effects (Particle 

systems, Lighting, Shadow, 

Environment Map)

Target Hardware (PC, Xbox 360, PS3, etc)

Device Drivers

OS

Platform Independence Layer (Ensuring consistent engine behaviour across all hardware platforms)

Core Systems (Assertions, Memory Allocation, Math Library, Custom Data Structures and Algorithm,  Movie Player, Parsers, Analytics, I/O)

Resource Manager & Game Assets

                   Low-level Renderer    Profiling & Debugging Collision & Physics
Human Interface 

Devices

Front End

Audio
Online 

Multiplayer
Scene Graph/ Culling 

Optimizations

Gameplay Foundations

3
rd

 Party SDKs (Graphics SDKs {DirectX, OpenGL}, Physics SDK {Havok, PhysX}, AI SDK, etc...)

Game-Specific Subsystems

Skeletal Mesh 

Rendering
Ragdoll 

Physics

Hierarchical Object 

Attachement

In-Game Cinematics

Text, Fonts, Drawing



  

 

INPUT

GAME 

PHYSICS
ARTIFICIAL 

INTELLIGENCE

USER 

INTERFACE
GRAPHIC AUDIOANIMATION

GAME RESOURCE MANAGEMENT

GAME 

CONTEXT 

SYSTEM GAME OBJECT GAME SCENARIO

VIDEO 

PLAYER
NETWORKING

AI 

SCRIPT

PHYSICS 

PARAMETERS

GAME SIMULATION SYSTEM

SOUNDS
ANIMATION 

DATA
MESH TEXTUREFONTS

CORE 

COMPONENTS

GAME 

RESOURCES

SERVICE

COMPONENT

GAME 

SPECIFIC

SYSTEMS

VIDEOS ...

HELPER 

COMPONENTS



  

 

Graphic

Input

Audio

Resource 

Management

Game Resources

Meshes Textures

Fonts

Sounds AI Scripts

Physics Parameters

Videos

etc...

GAME Creates

Game Context System
Presentation Context

Splash Screen

Presentation Context

Game Menu

Presentation Context

Intro to Level 1

Simulation Context

First Person Simulation

...

Initialises

Active Contexts

Simulation Context

First Person Simulation

Presentation Context

Pause Menu

Context is pushed into 

Active Contexts Stack 

as per Game Flow

User Interface

Uses UI 

components

Load

Initialise

Update

Render

Cleanup

Presentation Context

Pause Menu

Contexts Pool



  



  

 

Game 

Physics

AI

Game Simulation 

System

Initialise

Update

Render

Cleanup

Graphic

Input Audio

Resource 

Management

Load

Creates
Game Resources

Meshes Textures

Fonts

Sounds AI Scripts

Physics Parameters

Videos

etc...

Load

Scenario 1 Scenario 2 Scenario 3 ...

Game Scenario

Animation

3D Objects

Scene Graphs

UI

Update Transform

Update Bounding Box

Update Animation

Update Object States

Update Sound

Draw Model

Uses

Data for game 

object 1

Data Library for 

Game Object

Data for game 

object 2

...

Update Object/Logic

Main()

{

gameRunning = true

fps = 30

delay = 1000/fps

gameTime = 0

sleepDuration = 0

nextTick = GetTickCount()

While (GameRunning){

Game.Update()

Game.Render()

nextTick =+ delay

sleepDuration = nextTick - GetTickCount()

If (SleepDuration >= 0)

{

Sleep (sleepDuration)

}

}

}



  

 

 



  

If(this.actionState == 2)//Pick

{

collisionObject = PhysicManager.checkCollision(this, GameEnvironment)

If(collisionObject.type == “HealthPack”)

{

AnimationManager.SetSequence(this, “Pick”)

this.health.add(25.0f)//health is a vital

}

ElseIf(collisionObject.type == “Key”)

{

AnimationManager.SetSequence(this, “Pick”)

this.inventory.add(object);

}

}



  

 

Function Render(Component RenderManager, VirtualCamera camera){

If (camera.WithinFrustum(this))

{

RenderManager.Render(this, camera)

}

}



  

 

 



  

SkeletalAnimation

AnimationManager

+ playbackIndex {get; set;} : integer
+ maxFrame {get; set;} : integer

+ setSequence(GameObject object,string sequenceID) : void
+ UpdateAnimation(GameObject object) : void
+ RecordAnimation(SceneGraph gameEnvironment) : void
+ PlaybackAnimation() : void

SpriteAnimation ProceduralAnimation

PlaybackFrame
playbackBuffer:Array

1 *



  

 

 

monitoredInput : Array

1

*

Hardware

+ Initialise() : void
+ AddListener(InputTrigger inputTrigger) : void
+ RemoveListener(InputTrigger inputTrigger): void
+ Update() : void
+ Cleanup() : void

InputManager

+ Initialise() : void
+ Update() : void
+ Cleanup() : void

*

InputTrigger

1

Mouse Keyboard



  

 

 

PhysicsManager

+ ApplyForce(GameObject object, float forceValue, Vector3 forceAngle, 
Force constraint) : void
+ ApplyRecoil(GameObject object, float forceValue) : void
+ CheckCollision(GameObject object1, GameObject object2) : boolean
+ CheckCollision(GameObject object, SceneGraph environment) : boolean
+ RegisterConstraint() : void
+ GetConstraint(string forceID) : Force

Force

+ id {get;} : string
+ forceValue {get;} : float
+ forceAngle {get} : Vector3

constraints:Array

1 *



  

 



  

 

 

GameResourceManager

+ Load(string source, Mesh mesh) : void
+ Load(string source, Sprite sprite) : void
+ Load(string source, AnimationData animationData) : void
+ Load(string source, string fontName) : void
+ Load(string source, string soundName) : void
+ Load(string source, Video video) : void
+ RetrieveFont(string fontName) : Font
+ RetrieveSound(string soundName) : Sound
+ UnloadSound(string soundName) : void
+ Unloadfont(string fontName) : void

SoundComponent

sounds:Array

1 *

Font

fonts:Array

1 *



  

 

AIManager

+ Update() : void
+ Clear() : void

Flocking

+ maxVel {get; set;} : float
+ maxAcc {get; set;} : float
+ avoidDist {get; set;} : float
+ neighborDist {get; set;} : float
+ avoidWeight {get; set;} : float
+ headingWeight {get; set;} : float
+ centroidWeight {get; set;} : float
+ targetWeight {get; set;} : float

flocking1

1

PathFinding

pathfinder 1

1

+ FindPath(GameObject object, 
GameObject[] obstacles, target) : void
+ Update() : void
+ Clear(string objectID) : void
+ Clear() : void

+ Flock() : void
+ Update() : void
+ Clear() : void

GameObject
1 *

boids* : Array
targets* : Array
obstacles*: Array

ObjectOnPath

1*

objectsOnPath : Array

Position

1

1

path

GameObject

1

1

Object*

DecisionMaking

+ Decide(GameObject object, Decision[] decisions, 
bool learn) : string

1 1

reasoner
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E

2 Understand learners

3 Identify learning activities for learning objectives defined in 1

4 Sequence learning activities in increasing complexity order

6 Design game mechanics for learning activities defined in 3

8 Design scenario and game-play for learning activities defined in 3 using 4 and 5

7 Design game components and its associated behaviours

12 QA Test on serious game

11 Refine the game level

10 Evaluate prototype against learning objective

9 Prototype game level

SERIOUS GAME ready for releaseF
IN

A
L

IS
E

Repeat 

for each 

game level

Instructional planning 

activities for serious 

game

Rapid 

prototyping and 

play-testing for 

each game 

levels

Integrate all the 

developed 

levels into a 

single serious 

game

1 Define learning objectives and design goals

Iteration

5 Design story to set scene and link learning activities defined in 3

13 Finalise serious game

 



  



  



  

A video or 

animation clip 

that explains 

the 

importance of 

fire safety in 

the People’s 

School

A video or 

animation clip 

that 

introduces to 

People’s 

School to all 

newcomers.

Game player need to 

spot all the TEN fire 

hazards within 60 

seconds before a fire 

incident happens.

Level 1

A messy classroom 

setup with obstacles 

blocking exit path. 

Game player needs to 

clear the path to get to 

the exit point before a 

fire incident happens.

Level 2

A video or 

animation clip 

on the news 
with the 

headline of 
“Fire Tragedy 

at School 
Killed 30 

School Kids”

A video or 

animation clip 

with message 
on the 

importance 
of the fire 
drills and 

prevention

A video or 

animation clip 

on school 
being 

awarded as 
fire safety 

award of the 
year

A video or 

animation clip 

that explain 

exit path in a 

classroom in 

case of 

emergency.

A video or 

animation clip 

that explains 

different types 

of fire 

hazards in 

classroom.

 If level complete  

Introduction Screen

Play

Quit

A video or 

animation clip 

that 

introduces a 

usual day in 

the classroom 

and the 

occurrence of 

a fire incident.

 If level complete  

A video or 

animation clip 

that 

introduces a 

usual day in 

the classroom 

and the 

occurrence of 

a fire incident.

 If level complete  

If level complete

If Level NOT

complete

A messy classroom 

setup with obstacles 

surrounded by fire 

hazards. Game player 

needs to find an 

escape route and avoid 

getting hurt during fire 

incident.

Level 3

A classroom with 

different setup, 

obstacles and fire 

hazard. Game player 

needs to find an 

escape route and avoid 

getting hurt during fire 

incident.

Level 4

END

START

 



  

 



  

Stage 1 Modelling game object

Stage 2 Modelling game environment

Stage 3 Modelling game scenario, game rules and game objectives

Stage 4 Modelling game presentation

Stage 5 Modelling game simulation

Stage 6 Modelling game structure

Stage 7 Modelling game player

Stages of Modelling in SeGMEnt



  



  



  



  



  



  



  

 

http://php.net/manual/en/book.ming.php


  

 



  

0
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40

60

80

100

120

140

160

Using Model-Driven Software
Development Approach

Conventional software
development approach (hand-

coded)

5 

160 

Hours 

Development 

Approach 



  

0

1000

2000

3000

4000

5000

6000

7000

Non-technical domain
expert (£100 per day)

Freelance Adobe Flash
Developer (£350 per day)

62.5 

7000 

500 

0 

Training cost

Cost

Cost (£) 

Resource type 



  

 

 



  

 



  

 



  

 

 



  



  

 

 

 



  

                                                           



  

 

http://www.staff.ljmu.ac.uk/cmpotang/gamecontentmodel.html


  

 



  

 



  



  

 



  



  

<SeriousGame> ::= <Title> <Author> <GameStructure> 

<GamePlayer> 

<GameStructure> ::= <GameStructureType>  

<GameContext> {<GameContext>}  

<GameContext> ::= [<GamePresentation> |  <GameStructure>] 

<EventTrigger> {<EventTrigger>} <PedagogicEvents> 

<PedagogicEvents> ::= <EventOfInstruction> 

{<EventOfInstruction>} 

<EventTrigger> ::= <Identifier> (<InputTrigger> | 

<TimeTrigger> | <ProximityTrigger> | 

<GameMechanicsTrigger>) <TriggerTarget>

<InputTrigger> ::= <InputInterface>  

<TimeTrigger> ::= <TimeInterval> <Repeat>  

<ProximityTrigger> ::= <Position> <Area>   

<GameMechanicsTrigger> ::= <GameApplicationEvent>  

<InputInterface> ::= (<HardwareInterface> | <GUIInterface>) 

<HardwareInterface> ::= <HardwareType> <InputEvent> 

<GUIInterface> ::= <ReferenceToGUI> 

<Position> ::= <2DPosition> | <3DPosition>  

<Area> ::= <2DArea> | <3DArea>  

<GamePresentation> ::= <Identifier> <MediaComponent> 

{<MediaComponent>}[ <GUIComponent> { <GUIComponent>}] 

<DepthIndex> <Dimension> <2DPosition> 

<MediaComponent> ::= <MediaText> | <MediaImage> | 

<MediaVideo> | <MediaSound>

<MediaText> ::= <Identifier> <Caption> <2DPosition> 

<2DDimension> [<TextFormatting>]  

<MediaImage> ::= <Identifier> <Source> <2DPosition> 

<2DDimension>  

<MediaSound> ::= <Identifier> <Repeat> <Source> 

<MediaVideo> ::= <Identifier> <Source> <2DPosition> 

<2DDimension> 

<Dimension> ::= <2DDimension> | <3DDimension> 

<GUIComponent> ::= <GUIButton> | <GUIListbox> | 

<GUIRadiobutton> | <GUITextbox>

<GUIButton> ::= ID> <2DPosition> <2DDimension> <GUIStyleID> 

<backgroundImage> <Caption> 

<GUICheckbox> :: <Identifier> <2DPosition> <Caption> 

<Value> <GUIStyleID> 

<GUIListbox> ::= <Identifier> <2DPosition> <Width> 

<Caption> <listValue> { <ListValue>} <GUIStyleID> 

<GUIRadiobutton> ::= <Identifier> <GroupID> <Caption> 

<Value> <2DPosition> <GUIStyleID> 

<GUITextbox> ::= <Identifier> <2DPosition> <2DDimension> 

<Caption>  <GUIStyleID> 



  

<GameSimulation> ::= <Identifier> <GameDimension> 

<GameTempo> <GamePhysics>  

<FrontEndDisplay> {<FrontEndDisplay>} <GameScenario> 

<GameTempo> ::= <RealTime> <VirtualTime> 

<GamePhysics> ::= <CollisionWorld> <EnvironmentalForce> { 

<EnvironmentalForce> } 

<EnvironmentalForce> ::= <force> 

<Force> ::= <Identifier> <ForceValue> <ForceAngle> 

<ForceAngle> ::= <StaticForceAngle> | <DynamicForgeAngle> 

<StaticForceAngle> ::= <Angle> 

<DynamicForceAngle> ::= <MinAngle> <MaxAngle> 

<MinAngle> ::= <Angle> 

<MaxAngle> ::= <Angle> 

<ForceValue> ::= <StaticForceValue> | <DynamicForceValue> 

<StaticForceValue> ::= <ForceValue> 

<dynamicForceValue> ::= <MinForceValue> <MaxForceValue>  

<MinForceValue> ::= <ForceValue> 

<MaxForceValue> ::= <ForceValue> 

<FrontEndDisplay> ::= <Position> <FrontEndDisplayType> 

<FrontEndDisplayStyle> (<StaticFrontEndDisplay> | 

<DynamicFrontEndDisplay>)  

<StaticFrontEndDisplay> ::= <DataSource>  

<DynamicFrontEndDisplay> ::= <Owner> <DataSource> 

<RelativePositioning> 

<GameObject> ::= <Identifier> <Position> <GameObjectType> 

<GameTheme>  

<GameObjectType> ::= <ActorObject> | <EnhancementObject> | 

<ConsumableObject> | <ItemObject> | <MechanicalObject> | 

<ProjectileObject> | <StructuralObject> | 

<DecorativeObject> | <SurfaceObject> 

<ActorObject> ::= <ObjectAttributes> <ObjectAppearance>  

<ObjectAction> {<objectAction>} <objectIntelligence> 

<EnhancementObject> ::= <ObjectAttributes> 

<ObjectAppearance>  

<ObjectAction> {<objectAction>}  

<ConsumableObject> ::= <ObjectAttributes> 

<ObjectAppearance>  

<ObjectAction> {<objectAction>}  

<ItemObject> ::= <ObjectAttributes> <ObjectAppearance> 

<ObjectActions> 

<MechanicalObject> ::= <ObjectAttributes> 

<ObjectAppearance>  

<ObjectAction> {<ObjectAction>}  

<ProjectileObject> ::= <ObjectAttributes> 

<ObjectAppearance>  

<ObjectAction> {<ObjectAction>}  

<StructuralObject> ::= <ObjectAttributes> 

<ObjectAppearance>  

<DecorativeObject> ::= <ObjectAttributes> 

<ObjectAppearance> 

<SurfaceObject> ::= <ObjectAttributes> <ObjectAppearance> 

<ObjectAttributes> ::= <VitalAttribute> {<VitalAttribute>} 

<PositionAttribute> <SolidityStateAttribute> 

[<MassAttribute>]  

[<InventoryAttribute>] 



  

<ObjectAppearance> ::= <Identifier> <ObjectImage> 

<ObjectInternalProjection> 

<ObjectImage> ::= <objectImageComponent> 

{<ObjectImageComponent>} <ObjectImageStyle>  

<ObjectImageComponent> ::= <Identifier> <AssetSource>  

<ObjectInternalProjection> ::= <ReferenceToFrontEndDisplay> 

<ReferenceToObjectAttribute> 

<ObjectActions> ::= <ObjectAction> {<ObjectAction>}  

<ObjectAction> ::= <Identifier> <ObjectAnimation> 

[<ObjectMotion>]  

[<ObjectSpeech>] [<ObjectVitalUpdate>]

<ObjectAnimation> ::= <Identifier> <AnimationStartFrame>  

<AnimationEndFrame> <AnimationAssetSource>  

<ObjectMotion> ::= <Identifier> <Force> 

<EnvironmentalForce> <SyncWithAnimation> 

<ObjectSound> ::= <Identifier> <SoundAssetSource> 

[<NarrativeSource>]  

<ObjectVitalUpdate> ::= <ReferenceToObjectAttribute> 

<ArithmeticOperator> <Constant>  

<ObjectIntelligence> ::= <ObjectDecision>{<ObjectDecision>} 

[<ObjectAbility>] 

<ObjectDecision> ::= <Identifier> <DecisionCondition> 

<ReferenceToObjectAction>  

<DecisionCondition> ::= <ReferenceToObjectAttribute> 

<ConditionalOperator> <Constant>  

<objectAbility> ::= [<AbilityLearning>] 

[<AbilityNavigation>]  

<GameScenario> ::= <Identifier> <GameEnvironment> 

<VirtualCamera> {<VirtualCamera>} <DifficultyIndicator> 

<GameEvent> { <GameEvent>}  <GameObjective> { 

<GameObjective>} <GameRule> { <GameRule>} 

<GameEnvironment> ::= <Identifier> (<GameObjectID> 

{<GameObjectID>})  

(<Checkpoints> {<Checkpoints>}) (<ProximityTrigger> { 

<ProximityTrigger>}) (<Light> {<Light>}) 

<checkpoint> ::= <Position> <GameObjective> 

<Light> ::= <Identifier> <Position> <LightColour> 

<LightIntensity> (<DirectionalLight> | <SpotLight> | 

<PointLight> | <AreaLight>) 

<DirectionalLight> ::= <Angle> 

<SpotLight> ::= <Angle>  <Range> <SpotAngle> 

<PointLIght> ::= <Range> 

<AreaLight> ::= <2DArea> 

<VirtualCamera> ::= <StaticVirtualCamera> | 

<AttachedVirtualCamera> 

<StaticVirtualCamera> ::= <Identifier> <Position> 

<VirtualCameraFocus> 

<AttachedVirtualCamera> ::= <Identifier> <AttachmentPoint> 

<VirtualCameraFocus>  

<VirtualCameraFocus> ::= (<FocusAngle> | <FocusObject>)  



  

<GameEvent> ::= <Identifier> <GameAct> {<GameAct>} 

[(<GameMechanicTrigger> | <TimeTrigger>)] 

<GameAct> ::= <Identifier> <GameObject> <GameActingScript>  

<GameActingScript> ::= <Identifier> 

<GameActingCoordination> { <GameActingCoordination>} 

<GameActingCoordination> ::= (<SimpleActingCoordination> | 

<ComplexActingCoodination>)  

<SimpleActingCoordination> ::= <Animate> | 

<AnimateWithGameObject> | <PlaySound> | 

<TranslateToCheckpoint> 

<complexActingCoordination> ::= (<Animate> | 

<AnimateWithGameObject>) [<PlaySound>] 

[<TranslateToCheckpoint>] 

<GameObjective> ::= <Identifier> <Description> 

<GoalCondition> 

<GoalCondition> ::= <TrackableData> <ConditionalOperator> 

<Constant> 

<TrackableData> ::= <TrackableActionCounter> | 

<TrackableGameAttribute> | <TrackableInputTypeCounter> | 

<GameScenarioCompletionTime> 

<GameRule> ::= <Identifier> (<GameScoringRule> | 

<GameInteractionRule>)  <Description>  

<GameInteractionRule> ::= <InterationActor> 

<InteractionSubject>  <InteractionCondition> 

<InteractionOutcome> 

<InteractionActor> ::= <ReferenceToGameObject> 

{<ReferenceToGameObject>}) | <GameObjectClass>  

<InteractionSubject> ::= <ReferenceToGameObject> 

{<referenceToGameObject>}) | <GameObjectClass>  

<InteractionCondition> ::= (<QuerySubjectOwnership> | 

<QuerySubjectAttribute> | <QueryGameAttribute>)  

<InteractionOutcome> ::= (<updateGameAttribute> | 

<updateGameObjectAttribute>)  

<GameScoringRule> ::= <ScoringCondition> <ScoringOutcome>  

<ScoringCondition> ::= <QueryGameObjectState> | 

<QueryInput> | <QueryDuration> | <QueryOtherGameObjectives> 

 



  

<GamePlayer> ::= <GamePlayerID> <Avatar> <GameAttribute> 

{<GameAttribute>} <Inventory> <GameControl> {<GameControl>} 

<GameRecord> {<GameRecord>}  

<Avatar> ::= <StaticAvatar> | <DynamicAvatar> 

<StaticAvatar> ::= <ReferenceToGameObject> 

<DynamicAvatar> := <ReferenceToGameObject> 

{<ReferenceToGameObject>} 

<Inventory> ::= <InventoryAttribute>  

<GameAttribute> ::= <Identifier> (<GameAttributeVital> | 

<GameAttributeScore>) 

<gameAttributeVital> ::= (<ReferencedVitalAttribute> | 

<UnreferencedVitalAttribute>) 

<GameControl> ::= <Identifier> <InputInterface> <ActionMap>  

<ActionMap> ::= <ActiveObjectState> 

<ReferenceToObjectAction> 

<GameRecord> ::= <Identifier> <GameResult> 

<GameResult> ::= <RawGameResult> | <ComputedGameResult> 

<GameTheme> ::= <Description> 

 



  

GameContext

+ allowRender {get; set;} : bool
+ allowUpdate {get; set;} : bool
+ pedagogicEvent {get; set;} : string
+ contextTransitionTrigger {get;} : EventTrigger

+ Initialise() : void
+ Update() : void
+ Render(Component RenderManager*) : void
+ CleanUp () : void

GameContextManager

+ Initialise() : void
+ GameContextManager(GameContext startContext) : void
+ PushContext(GameContext activeContext) : void
+ PopContext() : void
+ Update() : void
+ Render() : void
+ CleanUp() : void

Presentation Simulation

+ timeRatio {get;} : float

+ Simulation(GameScenario scenario) : void

EventTrigger

SeriousGame

+ Main() : void
+ Update () : void
+ Render () : void
+ Cleanup () : void

GameSimulationManager

+ enabled {get; set;} : bool

+ Initialise() : void
+ Update():void
+ Render(Component RenderManager): void
+ Cleanup() : void

SceneGraph

Component

GamePlayer

1

players

*

1

1

contextManager

simulationManager

1 1

1

1

physicsManager
animationManager

aiManager

1

*

activeContext : Stack 
contextPool

1

transitionTriggers:Array

*

11

2DGraph

1

1

contextManager
simulationManager

GameScenario

1

1 scenario

Force

1

1environmentForce

ApplicationEventManager

1

applicationEvent
Manager

1

renderManager
soundManager
inputManager

1

1
RenderManager

SoundManager

InputManager

PhysicsManager

AnimationManager

GUIComponent

MediaComponent

GameResourceManager



  

GamePlayer

+ Initialise() : void
+ Cleanup() : void

Vital

+ id {get; } : string
+ value {set; get;} : string
+ minValue {get; } : float
+ maxValue {get; } : float

+ add(integer value) : void
+ reduce(integer value) : void
+ notify() : void

GameStatistic

+ id {get; } : string
+ attempt {get; set;} : integer
+ onTarget {get; set;} : integer

Actor

Inventory

+ capacity {get; } : integer
+ bag : List <GameObject>
+ selected {get; set;} :integer

+ Add(GameObject item) : void
+ Remove(GameObject item) : GameObject

inventory

11

1

*

1

*

1

*

 

EventTrigger

+ id {get; set;} : string
+ triggerTarget {get;} : string
+ enabled {get; set;} : bool

+ Execute() : void

GameMechanicTrigger

+ {get;} :

+ GameMechanicTrigger(string id, string 
triggerTarget, string eventType) : void

InputTrigger

+ InputTrigger(string id, string 
triggerTarget, string eventType) : void

InputInterface

+ input {get;} : InputEvent

GUIInterface

+ GUIInterface(GUIComponent 
*gui, string eventType) : void

ProximityTrigger

+ enabled {get; set;} : bool

+ InputTrigger(string id, string 
triggerTarget, Position pos, 
Area area) : void
+ isCollided(GameObject obj) : bool
+ Notify() : void

InputEvent

+ id {get; set;} : string
+ eventType {get; set;} : string

+ Notify() : void

HardwareInterface

+ hardwareType : string

+ HardwareInterface(string 
HardwareType, ) : void

KeyInputEvent

+ keycode : integer

ApplicationEvent

+ eventType {get; set;} : string

+ Notify() : void

MouseInputEvent

TimeTrigger

+ Interface {get;} : InputInterface
+ TimeInterval {get;} : integer
+ Repeat {get;} : integer
+ BeginTime {get; set;} : integer

+ TimeTrigger(string id, string 
triggerTarget, integer timeInterval, 
integer repeat) : void
+ Begin() : void
+ CheckExpiry() : void
+ Notify() : void

eventList 

ApplicationEventManager

+ AddListener(GameMechanicTrigger gmt) : void
+ RemoveListener(GameMechanicTrigger gmt) : void
+ Update() : void
+ ReportEvent(string event) : void

1

*

gameApplicationEvent 1

1

1

1 gameMechanicTrigger

Position

Vector2 Vector3

Area

Vector2 Vector3

areaposition

1

1

1

1

interface

1

1

GUIComponent

interface

1

1

inputInterface

1 1

1 1

inputEvent

GameContextManagercontextManager

11



  

SceneGraph

+ Update() : void
+ UpdateNodes(GraphNode node) : void
+ Render(Component RenderManager) : void
+ RenderNodes(GraphNode node, Component RenderManager) : void
+ Render(Component RenderManager, VirtualCamera camera) : void
+ RenderNodes(GraphNode node, Component RenderManager, 
VirtualCamera camera) : void
+ Locate(string id) : GraphNode

GraphNode

+ id {get;} : void
+ allowUpdate{get; set;} : boolean

+ Update () : void
+ Render (Component RenderManager) : void

MediaComponent GUIComponent FrontEndDisplay GameObject Light

<<interface>>
iUpdatable

+ Update() : void

<<interface>>
iRenderable

+ Render(Component RenderManager) : void
+ Render(Component RenderManager, 
VirtualCamera camera) : void

1

*

rootNode : List

1

*

child : List

Function Update()

{

scenario.gameEnvironment.Update()

2DGraph.Update()

}

Function Render(Component RenderManager)

{

RenderManager.BeginRender()

scenario.gameEnvironment.Render()

2DGraph.Render()

RenderManager.EndRender()

RenderManager.RenderToDisplay()

}

Function Update()

{

UpdateNodes(this.rootNode)

}

Function UpdateNodes(GraphNode node)

{

node.Update

For each GraphNode childNode in node.Child

{

UpdateNodes(childNode)

}

}



  

GameScenario

+ id {get; set;} : string
+ difficultyIndicator {get;} : integer
+ activeCamera {get; set;} : integer

+ Initialise() : void
+ Update() : void
+ Render(Component RenderManager) : void

GameObjective

+ description {get;} : string
+ objectiveFlag {get; set;} : bool

+ GameObjective(string description) : void
+ IsObjectiveMet(Collection TrackableData) : bool

VirtualCamera

+ aspectRatio{get; set;} : string

+ FocusAt(Vector3 target) : void
+ Update(SceneGraph scene) : void

position
rotation
displacedPosition

view
projection

1

1

: Array

*

1

objectives : Array

1 *

Matrix Position

1

*

gameEnvironment

virtual 
Cameras 

1

1

Simulation

simulationManager1

1

SceneGraph

+ Update() : void
+ UpdateNodes(GraphNode node) : void
+ Render(Component RenderManager) : void
+ RenderNodes(GraphNode node, Component RenderManager) : void
+ Render(Component RenderManager, VirtualCamera camera) : void
+ RenderNodes(GraphNode node, Component RenderManager, 
VirtualCamera camera) : void
+ Locate(string id) : GraphNode

GraphNode

+ id {get;} : void
+ allowUpdate {get; set;} : boolean

+ Update () : void
+ Render(Component RenderManager) : void
+ Render(Component RenderManager, VirtualCamera camera) : void

MediaComponent GUIComponent FrontEndDisplay GameObject Light

1

*

rootNode : List

1

*

child : List



  

GameObject

+ id {get; set;} : string
+ boundingVolume {get;} : Vector3
+ type : string
+ frameNo : integer

+ Update() : void
+ Render(Component RenderManager, 
VirtualCamera camera) : void

+ actionState {get; set;} : integer
+ collidable {get; set;} : bool
+ mass {get; set;} : float

StaticObject

Vector3

Rotation
1

1

appearance

SceneGraph

AnimationData

+ id{get;} : string

SpriteSequence

+ SpriteSequence(string id, Array 
<Frame> newSequence) : void

AnimationSequence

+ sequence{get;} : Array <Bones>

+ AnimationSequence(string id, Array 
<Bones> newSequence) : void

1*

frames

Frame

+ top {get; set;} : integer
+ bottom {get; set;} : integer
+ left {get; set;} : integer
+ right {get; set;} : integer

Vector2

1

*

animations : Array

Inventory

+ capacity {get; } : integer
+ bag : List <GameObject>
+ selected {get; set;} :integer

+ Add(GameObject item) : void
+ Remove(GameObject item) : GameObject

*

*

inventory

11

Items 1

*

DynamicObject

Vital

+ id {get; } : string
+ value {set; get;} : string
+ minValue {get; } : float
+ maxValue {get; } : float

+ add(integer value) : void
+ reduce(integer value) : void
+ notify() : void

*

*

Position

1

1

position

Sprite

ObjectAppearence

Model

1

rotation 1

Actor

Decision

+ probability {get;} : float
+ actionID {get;} : string

1

*

decisions : Array

11

vitalReference

Vector2

+ x {get; set; } : float
+ y {get; set; } : float

Vector3

+ x {get; set; } : float
+ y {get; set; } : float
+ z {get; set; } : float

Function Update()

{

//Check All Time Trigger

Objective1Timer.CheckExpiry()

//Trigger Game Event in the Scenario

If(ActiveEvent == 1)

{

If(gameEnvironment.locate(actor1).activeState){ gameEnvironment.locate(actor1).activeState = 1}

If(gameEnvironment.locate(actor2).activeState){ gameEnvironment.locate(actor1).activeState = 1}

If(gameEnvironment.locate(actor3).activeState){ gameEnvironment.locate(actor1).activeState = 1}

}

ElseIf(ActiveEvent == 2)

{

If(gameEnvironment.locate(actor1).activeState){ gameEnvironment.locate(actor1).activeState = 2}

If(gameEnvironment.locate(actor3).activeState){ gameEnvironment.locate(actor1).activeState = 3}

}

//Update Scene Graph

gameEnvironment.Update()

objectivesMet = true

//Check to see if all objective are met

For each objective in GameObjectives

{

objectivesMet = objectivesMet && objective.objectiveFlag

}

If(objectivesMet)

{

applicationEventManager.ReportEvent(“ScenarioEnd”)

}

}



  

Function Update()

{

//Pair action to the appropriate motion and animation

If(this.actionState == 1)//Walk

{

collisionObject = PhysicManager.checkCollision(this, GameEnvironment)

If(collisionObject.type == “Movable”)

{

PhysicManager.ApplyForce(this, 0.5f, this.rotation, PhysicManager.GetConstraint(“Friction”))

PhysicManager.ApplyForce(collisionObject, collisionObject.mass/this.mass*0.5f, 

this.rotation, PhysicManager.GetConstraint(“Friction”))

AnimationManager.SetSequence(this, “Push”)

SoundManager.Play(SoundManager.RetrieveSound(“ActorPushSFX”), 1, 

                     SoundManager.Event, this.position)

this.energy.reduce(0.5f)

}

Else

{

PhysicManager.ApplyForce(this, 2.0f,this.rotation, PhysicManager.GetConstraint(“Friction”))

AnimationManager.SetSequence(this, “Walk”)

SoundManager.Play(SoundManager.RetrieveSound(“ActorWalkSFX”), 1, 

                     SoundManager.Event, this.position)

this.energy.reduce(0.1f)

}

}

ElseIf(this.actionState == 2)//Pick

{

collisionObject = PhysicManager.checkCollision(this, GameEnvironment)

If(collisionObject.type == “HealthPack”)

{

AnimationManager.SetSequence(this, “Pick”)

this.health.add(25.0f)//health is a vital

}

ElseIf(collisionObject.type == “Key”)

{

AnimationManager.SetSequence(this, “Pick”)

this.inventory.add(object);

}

}

ElseIf(this.actionState == 3)//Use

{

If(this.inventory.selected.type == “Key”)

{

collisionObject = PhysicManager.checkCollision(this, GameEnvironment)

If(collisionObject.type == “HealthPack”)

{

AnimationManager.SetSequence(this, “OpenDoor”)

this.inventory.remove(this.inventory.selected)

SoundManager.Play(SoundManager.RetrieveSound(“KeyUnlockSFX”), 1, 

   SoundManager.Event, this.position)

collisionObject.actionState = 1//Door Unlock

}

}

}

Else{//Idle

AnimationManager.SetState(this, “Idle”)

}

//Check for collision

collisionObject = PhysicManager.checkCollision(this, GameEnvironment)

If(collisionObject.type == “Building” && collisionObject.type == “Furniture”)

{

PhysicManager.ApplyRecoil(this, 0.1f)

AnimationManager.SetSequence(this, “Stop”)

}

//Update transform of animation

AnimationManager.Update(this);

//Reset actionState

this.actionState = 0//idle

}



  

RenderManager

+ Initialise() : void
+ BeginRender() : void
+ EndRender() : void
+ Render(MediaComponent media) : void
+ Render(GameObject gameObject, VirtualCamera camera) : void
+ Render(GUIComponent gui) : void
+ Render(FrontEndDisplay fed) : void
+ Render(Light light, VirtualCamera camera) : void
+ Render() : void
+ RenderToDisplay() : void
+ CleanUp() : void

ImageBuffer

imageBuffer

1 1

SoundManager

+ EVENT {get;} : integer
+ BACKGROUND {get;} : integer

+ Initialise() : void
+ Play(Sound sound, integer repeat, integer mode, position pos) : void
+ Play(string sound, integer repeat, integer mode, position pos) : void
+ Pause(integer mode) : void
+ Resume(integer mode) : void
+ Stop(integer mode) : void
+ CleanUp() : void

audioTrack

+ soundFile {get; } : Sound
+ repeat {get; set; } : integer
+ channel {get; } : integer
+ pos {get;} : Position

activeTracks:Array

1 *

VideoPlayer

+ Play(string videoFile) : void
+ Pause() : void
+ Resume() : void
+ Stop() : void
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FEDComponent

+ id {get; set;} : string
+ enabled {get; set;} : bool
+ fedStyleID {get; set;} : integer
+ caption {set;} : string
+ isActive {get; set;} : bool

+ Initialisation() : void
+ Render(Component RenderManager, 
VirtualCamera camera) : void
+ Update() : void

GameObject

GraphNode

+ node* {set;get;} : GraphNode

Label MinimapGauge Bar Counter

Dimension

Vector2

Vector3

Position

Vector2

Vector3

dimension

1 1

position

1 1

object object objects : 
Collection

object object1 1 1 1 1

1 1 1

1 1

Vector2

+ x {get; set;} : float
+ y {get; set;} : float

Vector3

+ x {get; set;} : float
+ y {get; set;} : float
+ y {get; set;} : float

Matrix

+ r[4] : Vector3

Vector4

+ x {get; set;} : float
+ y {get; set;} : float
+ y {get; set;} : float
+ w {get; set;} : float



  

Random

+ GenerateFloat() : float
+ GenerateInteger() : integer
+ GenerateFloat(float min, float max) : float
+ GenerateInteger(integer min, float max) : integer

UniqueObjectIdentifierManager

+ Initialise() : void
+ RegisterPrefix(string prefix) : void
+ NextID(string prefix) : string
+ CleanUp() : void

ObjectCounter

+ prefix {get; set;} :string
+ counter {get; set;} : integer

1 *

ObjectCounters



  

Serious Games 

Modelling 

Environment

GCM GTM Translator GTM

GSM Translator 

for Platform A
GSM for 

Platform A

GSM Translator 

for Platform B
GSM for 

Platform B

Code 

Generator

Code 

Template for 

Platform A

Code 

Template for 
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<!--Definition for Serious Game-->

  <!--Game Player-->

  <!--Game Presentations-->

  <!--Game Simulations-->

  <!--Game Scenarios-->

  <!--Game Objects-->

  <!--Game Structure-->

     <!--Definition for Game Structure-->

         <!--Definition for Game Context-->

         <!--PedagogicEvent-->

         <!--EventTrigger-->

         <!--Reference to Game Presentation-->

     <!--Definition for Game Context-->

         <!--PedagogicEvent-->

         <!--EventTrigger-->

         <!--Reference to Game Simulation-->

         <!--Reference to Game Scenario-->

…



  



  



  



  



  



  



  



  



  

 



  

Adams, E. (2004). Designer's Notebook: Designing with Gameplay Modes and Flowboards  Retrieved 
31 October, 2009, from 
http://www.gamasutra.com/view/feature/2101/designers_notebook_designing_.php 

Adams, E., & Rollings, A. (2006). Fundamental of Game Design. US: Prentice Hall. 
Agrawal, A., Karsai, G., & Ledeczi, A. (2003). An end-to-end domain-driven software development 

framework. Paper presented at the Companion of the 18th annual ACM SIGPLAN conference 
on Object-oriented programming, systems, languages, and applications, Anaheim, CA, USA. 

Aguilera, M. d., & Mendiz, A. (2003). Video games and education: (education in the face of a "parallel 
school"). Computers in Entertainment (CIE), 1, 10-10. 

Altunbay, D., Cetinkaya, E., & Metin, M. G. (2009, 20th May). Model Driven Development of Board 
Games Paper presented at the First Turkish Symposium on Model-Driven Software 
Development (TMODELS), Bilkent University, Ankara Turkey. 

Ang, C. S., & Rao, G. S. V. R. K. (2004). Designing Interactivity in Computer Games a UML Approach. 
International Journal of Intelligent Games and Simulation, 3(2), 62-69.  

Baker, A., Navarro, E. O., & Hoek, A. v. d. (2005). An experimental card game for teaching software 
engineering processes. Journal of Systems and Software, 75(1-2), 3-16.  

Basin, D., Doser, J., & Lodderstedt, T. (2006). Model driven security: From UML models to access 
control infrastructures. ACM Trans. Softw. Eng. Methodol., 15(1), 39-91. doi: 
http://doi.acm.org/10.1145/1125808.1125810 

Bates, B. (2004). Game Design (2 ed.). Boston, MA: Thomson Course Technology PTR. 
BECTa. (2001). Computer Games in Education: Aspects  Retrieved 19 February, 2008, from 

http://partners.becta.org.uk/index.php?section=rh&rid=13588 
BECTa. (2006). Computer Games in Education: Findings Report  Retrieved 19 February, 2008, from 

http://partners.becta.org.uk/index.php?section=rh&rid=13595 
Bethke, E. (2003). Game Development and Production. Plano, Texas: Wordware Publishing. 
Bézivin, J. (2004). In Search of a Basic Principle for Model Driven Engineering. UPGRADE, V(2), 21-24.  
Bézivin, J., & Gerbé, O. (2001). Towards a Precise Definition of the OMG/MDA Framework. Paper 

presented at the 16th IEEE international conference on Automated software engineering, 
Coronado Island, San Diego, CA, USA.  

Bishop, L., Eberly, D., Whitted, T., Finch, M., & Shantz, M. (1998). Designing a PC Game Engine. IEEE 
Computer Graphics and Applications, 18(1), 46-53. doi: 10.1109/38.637270 

Björk, S., & Holopainen, J. (2004). Patterns in Game Design: Charles River Media. 
Björk, S., Lundgren, S., & Holopainen, J. (2003). Game Design Patterns. Paper presented at the Level 

Up, University of Utrecht, The Nethelands.  
Bogost, I. (2007). Persuasive Games: How I Stopped Worrying About Gamers And Started Loving 

People Who Play Games  Retrieved 20 February, 2008, from 
http://www.gamasutra.com/view/feature/1543/persuasive_games_how_i_stopped_.php 

Bray, T., Paoli, J., Sperberg-McQueen, C. M., Maler, E., & Yergeau, F. (2008, 5th December 2009). 
Extensible Markup Language (XML) 1.0 (Fifth Edition), from 
http://www.w3.org/TR/2008/REC-xml-20081126/ 

Burnside, J. B. (2008). Determining fire hazards when educators decorate their classroom in Clinton, 
Missisippi.: National Fire Academy. 

Carter, C., Rhalibi, A. E., Merabti, M., & Bendiab, A. T. (2010). Hybrid Client-Server, Peer-to-Peer 
Framework for MMOG. Paper presented at the IEEE International Conference on Multimedia 
and Expo (ICME), Suntec City.  

Carter, C., Rhalibi, A. E., Merabti, M., & Price, M. (2009). Homura and Net-Homura: The Creation and 
Web-based Deployment of Cross-Platform 3D Games. Paper presented at the International 

http://www.gamasutra.com/view/feature/2101/designers_notebook_designing_.php
http://doi.acm.org/10.1145/1125808.1125810
http://partners.becta.org.uk/index.php?section=rh&rid=13588
http://partners.becta.org.uk/index.php?section=rh&rid=13595
http://www.gamasutra.com/view/feature/1543/persuasive_games_how_i_stopped_.php
http://www.w3.org/TR/2008/REC-xml-20081126/


  

Workshop on Ubiquitous Multimedia Systems and Applications (UMSA'09), St. Petersburg, 
Russia. 

Ceri, S., Daniel, F., Facca, F. M., & Matera, M. (2007). Model-driven Engineering of Active Context-
awareness. World Wide Web, 10(4), 387-413.  

Checkland, P., & Scholes, J. (1990). Soft Systems Methodology in Action. West Sussex, England: John 
Wiley & Son. 

Choi, S., Jang, J.-w., Mohanty, S., & Prasanna, V. K. (2003). Domain-Specific Modeling for Rapid 
Energy Estimation of Reconfigurable Architectures. The Journal of Supercomputing, 26(3), 
259-281.  

Colt, H., Crawford, S., & Galbraith, O. (2001). Virtual Reality Bronchoscopy Simulation*: A Revolution 
in Procedural Training. CHEST, 120(4), 1333-1339.  

Connolly, T. M., & Stansfield, M. (2007). From eLearning to Games-Based eLearning. International 
Journal of Information Technology and Management, 26(2/3/4), 188-208.  

Cook, E., & Hazelwood, A. (2002). An active learning strategy for the classroom-“who wants to win … 
some mini chips ahoy? Journal of Accounting Education, 20(4), 297-306.  

Cook, S., Jones, G., Kent, S., & Wills, A. C. (2007). Domain-Specific Development with Visual Studio 
DSL Tools. Crawfordsville, Indiana: Addison Wesley. 

Crawford, C. (1982). The Art of Computer Game Game Design. 
Darken, R., McDowell, P., & Johnson, E. (2005). Projects in VR: the Delta3D open source game 

engine. Computer Graphics and Applications, IEEE, 25(3), 10-12.  
ECMA. (1997). Portable Common Tool Environment (PCTE) - C Programming Language Binding. 
El-Rhalibi, A., Hanneghan, M., Tang, S., & England, D. (2005). Extending Soft Models to Game Design: 

Flow, Challenges and Conflicts. Paper presented at the DiGRA 2005 - the Digital Games 
Research Association’s 2nd International Conference, Simon Fraser University, Burnaby, BC, 
Canada.  

Espejo, R. (1990). The Viable System Model. Systemic Practice and Action Research, 3(3), 219-221.  
Everett, J. (2003). Building a business simulation for kids: the making of Disney's hot shot business 

Computers in Entertainment (CIE), 1, 18-18. 
Fall, A., & Fall, J. (2001). A domain-specific language for models of landscape dynamics. Ecological 

Modelling, 141(1-3), 1-18.  
FAS. (2006a). Harnessing the power of video games for learning, Summit on Educational Games 

2006, from 
http://fas.org/gamesummit/Resources/Summit%20on%20Educational%20Games.pdf 

FAS. (2006b). Harnessing the power of video games for learning, Summit on Educational Games 
2006. 

Favre, J.-M., & Nguyen, T. (2005). Towards a Megamodel to Model Software Evolution Through 
Transformations. Electronic Notes in Theoretical Computer Science, 127(3), 59-74.  

Flatscher, R. G. (2002). Metamodeling in EIA/CDIF---meta-metamodel and metamodels. ACM Trans. 
Model. Comput. Simul., 12(4), 322-342. doi: http://doi.acm.org/10.1145/643120.643124 

Fondement, F., & Silaghi, R. (2004). Defining Model Driven Engineering Processes. Paper presented at 
the 3rd Workshop in Software Model Engineering (WiSME2004), Lisbon, Portugal.  

France, R., Ghosh, S., Dinh-Trong, T., & Solberg, A. (2006). Model-Driven Development Using UML 
2.0: Promises and Pitfalls. Computer, 39(2), 59-66.  

France, R., & Rumpe, B. (2007). Model-driven Development of Complex Software: A Research 
Roadmap. Paper presented at the 29th International Conference of Software Engineering: 
Future of Software Engineering, Minneapolis, MN.  

Fullerton, T. (2008). Game Design Workshop, Second Edition: A Playcentric Approach to Creating 
Innovative Games (2 ed.). Burlington, MA: Morgan Kaufmann. 

Furtado, A. W. B. (2006). SharpLudus: Improving Game Development Experience Through Software 
Factories And Domain-Specific Languages. Masters, Federal University of Pernambuco, 
Pernambuco, Brazil.    

http://fas.org/gamesummit/Resources/Summit%20on%20Educational%20Games.pdf
http://doi.acm.org/10.1145/643120.643124


  

Furtado, A. W. B., & Santos, A. L. M. (2006a). Defining and Using Ontologies as Input for Game 
Software Factories. Paper presented at the 5th Brazilian Symposium on Computer Games 
and Digital Entertainment, Recife Antigo, Brazil.  

Furtado, A. W. B., & Santos, A. L. M. (2006b). Using Domain-Specific Modeling towards Computer 
Games Development Industrialization. Paper presented at the 6th OOPSLA Workshop on 
Domain-Specific Modeling (DSM’06), Portland, Oregon USA.  

Gagne, R. M. (1970). The Conditions of Learning and Theory of Instruction (2nd ed.). New York: Holt, 
Rinehart & Winston. 

Gal, V., Prado, C. L., Natkin, S., & Vega., L. (2002). Writing for video games. Paper presented at the 
VRIC 2002, Laval France.  

Gaševic, D., Djuric, D., & Devedžic, V. (2006). Model Driven Architecture and Ontology Development. 
Berling, Germany: Springer-Verlag. 

Gregory, J. (2009). Game Engine Architecture. Natick, Massachusetts: A K Peters, Ltd. 
Grønmo, R., Skogan, D., Solheim, I., & Oldevik, J. (2004). Model-driven Web Services Development. 

Paper presented at the 2004 IEEE International Conference on e-Technology, e-Commerce 
and e-Service (EEE'04), Taipei, Taiwan.  

Hammond, J. L. (2007). Extending Frameworks with Domain-Specific Modelling Language. Embedded 
System Engineering, 15, 16-18. 

Harel, D., & Kugler, H. (2001). The Rhapsody Semantics of Statecharts (or, On the Executable Core of 
the UML). Lecture Notes in Computer Science, Integration of Software Specification 
Techniques for Application in Engineering(3147), 325 - 354.  

Hemme-Unger, K., Flor, T., & Vogler, G. (2003). Model driven architecture development approach for 
pervasive computing. Paper presented at the Companion of the 18th annual ACM SIGPLAN 
conference on Object-oriented programming, systems, languages, and applications, 
Anaheim, CA, USA.  

Heskett, J. (2005). Design: A Very Short Introduction. New York: Oxford University Press. 
Hildenbrand, T., & Korthaus, A. (2004). A Model-Driven Approach to Business Software Engineering. 

Paper presented at the 8th World Multi-Conference on Systemics, Cybernetics and 
Informatics (SCI 2004), Orlando, Florida.  

Hill, J., Tambe, S., & Gokhale, A. (2007). Model-driven Engineering for Development-time QoS 
Validation of Component-based Software Systems. Paper presented at the 14th Annual IEEE 
International Conference and Workshops on the Engineering of Computer-Based Systems 
(ECBS'07), Tucson, Arizona.  

Hoffman, H. G., Garcia-Palacios, A., Carlin, C., Furness, T. A. I., & Botella-Arbona, C. (2003). Interfaces 
that heal: Coupling real and virtual objects to cure spider phobia. International Journal of 
Human-Computer Interaction, 15, 469-486.  

Hunicke, R., LeBlanc, M., & Zubek, R. (2004). MDA: A Formal Approach to Game Design and Game 
Research. Paper presented at the Challenges in Game AI Workshop, AAAI04. 

Irvine, C. E., Thompson, M. F., & Allen, K. (2005). CyberCIEGE: Gaming for Information Assurance. 
IEEE Security and Privacy, 3(3), 61-64.  

Järvinen, A. (2007). Introducing Applied Ludology: Hands-on Methods for Game Studies. Paper 
presented at the Digra 2007 Situated Play: International Conference of the Digital Games 
Research Association, Tokyo, Japan.  

Javed, A. Z., Strooper, P. A., & Watson, G. N. (2007). Automated Generation of Test Cases Using 
Model-Driven Architecture. Paper presented at the Proceedings of the Second International 
Workshop on Automation of Software Test.  

Jenkins, H., Klopfer, E., Squire, K., & Tan, P. (2003, October 2003). Entering The Education Arcade. 
Computers in Entertainment (CIE), 1, 17-17. 

Katara, M., Kervinen, A., Maunumaa, M., Paakkonen, T., & Satama, M. (2006). Towards Deploying 
Model-Based Testing with a Domain-Specific Modeling Approach. Paper presented at the 



  

Testing: Academic and Industrial Conference - Practice And Research Techniques, 2006. TAIC 
PART 2006. Proceedings. 

Kelleher, C. (2006). Motivating Programming: Using storytelling to make computer programming 
attractive to middle school girls. PhD Technical Report, Carnegie Mellon University.    

Kelleher, C., Cosgrove, D., Culyba, D., Forlines, C., Pratt, J., & Pausch, R. (2002). Alice2: Programming 
without Syntax Errors Paper presented at the User Interface Software and Technology, Paris, 
France.  

Kelly, H., Howell, K., Glinert, E., Holding, L., Swain, C., Burrowbridge, A., & Roper, M. (2007). How to 
build serious games. Communications of the ACM, 50(7), 44-49.  

Kelly, S., & Tolvanen, J. P. (2008). Domain-Specific Modeling: Enabling Full Code Generation. 
Hoboken, New Jersey: Wiley-IEEE Computer Society Press. 

Kent, S. (2002). Model Driven Engineering. Paper presented at the 3rd International Conference of 
Integrated Formal Methods (IFM2002), Turku, Finland.  

Kienzle, J., Denault, A., & Vangheluwe, H. (2007). Model-Based Design of Computer-Controlled Game 
Character Behavior In G. Engels, B. Opdyke, D. C. Schmidt & F. Weil (Eds.), Lecture Notes in 
Computer Science (Vol. 4735/2007, pp. 650-665): Springer Berlin / Heidelberg. 

Kim, C., & Agrawala, A. K. (1989). Analysis of the Fork-Join Queue. IEEE Trans. Comput., 38(2), 250-
255. doi: 10.1109/12.16501 

Kleppe, A. G., Warmer, J. B., & Bast, W. (2003). MDA Explained: The Model Driven Architecture : 
Practice and Promise: Addison-Wesley. 

Koper, R., & Manderveld, J. (2004). Educational modelling language: modelling reusable, 
interoperable, rich and personalised units of learning. British Journal of Educational 
Technology, 35(4), 537-551.  

Koster, R. (2004). A Theory of Fun for Game Design: Paraglyph. 
Ledeczi, A., Maroti, M., Bakay, A., Karsa, G., Garrett, J., Thomason, C., . . . Volgyesi, P. (2001). The 

Generic Modeling Environment. Paper presented at the Workshop on Intelligent Signal 
Processing, Budapest, Hungary. 

Leont'ev, A. N. (1977). Activity and Consciousness (N. Schmolze & A. Blunden, Trans.): Progress 
Publishers. 

Lodderstedt, T., Basin, D., & Doser, J. (2002). SecureUML: A UML-Based Modeling Language for 
Model-Driven Security. Paper presented at the Model Engineering, Concepts, and Tools 5th 
International Conference, Dresden, Germany.  

Malone, T. W., & Lepper, M. R. (1987). Making Learning Fun: A Taxonomy of Intrinsic Motivations for 
Learning. In R. E. Snow & M. J. Farr (Eds.), Aptitude, Learning and Instruction (Vol. 3): 
Lawrence Erlbaum Associates. 

Maloney, J., Burd, L., Kafai, Y., Rusk, N., Silverman, B., & Resnick, M. (2004). Scratch: A Sneak 
Preview. Paper presented at the Proceedings of the Second International Conference on 
Creating, Connecting and Collaborating through Computing.  

Manuel, R. (2002). A Middleware Infrastructure for Active Spaces. IEEE Pervasive Computing, 1, 74-
83.  

Miller, J., & Mukerji, J. (2003). MDA Guide Vesion 1.0.1 (Vol. 28th December): OMG. 
Natkin, S., Vega, L., & Grünvogel, S. M. (2004). A New Methodology for Spatiotemporal Game Design. 

Paper presented at the International Conference on Computer Games: Artificial Intelligence, 
Design and Education (CGAIDE 2004), Reading, UK.  

Nelson, M. J., & Mateas, M. (2007). Towards Automated Game Design. Paper presented at the 10th 
Congress of the Italian Association for Artificial Intelligence on AI*IA: Artificial Intelligence 
and Human-Oriented Computing, Rome, Italy. 

Nielsen, L. (2013). Personas - User Focused Design: Springer. 
Obrenovic, Z., Starcevic, D., & Selic, B. (2004). A Model-Driven Approach to Content Repurposing. 

IEEE Multimedia, 11(1), 62-71. doi: http://dx.doi.org/10.1109/MMUL.2004.1261109 

http://dx.doi.org/10.1109/MMUL.2004.1261109


  

OMG. (2001, 21 December 2008). Model Driven Architecture (MDA), from 
http://www.omg.org/docs/ormsc/01-07-01.pdf 

OMG. (2003). MDA Guide Vesion 1.0.1  Retrieved 2008, 28th December, from 
www.omg.org/docs/omg/03-06-01.pdf 

Onder, B. (2002). Writing Adventure Game. In F. o. D. Laramée (Ed.), Game Design Perspectives (pp. 
28-43). Hingham, Massachusetts: Charles River Media. 

Pearce, C. (2006). Productive Play: Game Culture From the Bottom Up. Games and Culture, 1(1), 17-
24.  

Pivec, M., & Dziabenko, O. (2004). Game-Based Learning in Universities and Lifelong Learning: 
"UniGame: Social Skills and Knowledge Training" Game Concept. Journal of Universal 
Computer Science, 10(1), 14-26.  

Poole, J. D. (2001, 18th - 22nd June). Model-Driven Architecture: Vision, Standards and Emerging 
Technologies. Paper presented at the 15th European Conference on Object-Oriented 
Programming (ECOOP2110), Workshop on Adaptive Object-Models and Budapest, Hungary. 

Prensky, M. (2001). Digital Game-Based Learning: Paragon House. 
Reyno, E. M., & Cubel, J. Á. C. (2008). Model-Driven Game Development: 2D Platform Game 

Prototyping. Paper presented at the GAMEON' 2008, Valencia, Spain.  
Rollings, A., & Adams, E. (2003). Andrew Rollings and Ernest Adams on Game Design: New Riders 

Publishing. 
Rollings, A., & Morris, D. (2004). Game Architecture and Design: A New Edition. Indianapolis, Indiana: 

New Riders. 
Rouse, R. (2001). Game Design: Theory & Practice (2 ed.). Plano, Texas: Wordware Publishing. 
Roussou, M. (2004). Learning by doing and learning through play: an exploration of interactivity in 

virtual environments for children. Computers in Entertainment (CIE) 2, 10-10. 
Salen, K., & Zimmerman, E. (2003). Rules of Play: Game Design Fundamentals The MIT Press. 
Sarinho, V., & Apolinário, A. (2008). A Feature Model Proposal for Computer Games Design. Paper 

presented at the VII Brazilian Symposium on Computer Games and Digital Entertainment, 
Belo Horizonte.  

Sarinho, V., & Apolinário, A. (2009). A Generative Programming Approach for Game Development. 
Paper presented at the VII Brazilian Symposium on COmputer Games and Digital 
Entertainment, Rio de Janeiro, Brazil. 

Sawyer, B., & Smith, P. (2008). Serious Games Taxonomy  Retrieved 26 March, 2008, from 
http://www.dmill.com/presentations/serious-games-taxonomy-2008.pdf 

Schauerhuber, A., Wimmer, M., & Kapsammer, E. (2006). Bridging existing Web modeling languages 
to model-driven engineering: a metamodel for WebML. Paper presented at the Second 
international workshop on model driven web engineering (MDWE'06), Palo Alto, California.  

Schmidt, D. C. (2006). Guest Editor's Introduction: Model-Driven Engineering. Computer, 39(2), 25-
21.  

Seidewitz, E. (2003). What models mean? Software IEEE, 20(5), 26-32.  
Shetty, S., Nordstrom, S., Ahuja, S., Di, Y., Bapty, T., & Neema, S. (2005). Systems integration of large 

scale autonomic systems using multiple domain specific modeling languages. Paper 
presented at the Engineering of Computer-Based Systems, 2005. ECBS '05. 12th IEEE 
International Conference and Workshops on the. 

Sottet, J.-S., Calvary, G., Favre, J.-M., Coutaz, J., Demeure, A., & Balme, L. (2006). Towards Model 
Driven Engineering of Plastic User Interfaces Paper presented at the MoDELS 2005 
International Workshops OCLWS, MoDeVA, MARTES, AOM, MTiP, WiSME, MODAUI, NfC, 
MDD, WUsCAM, Montego Bay, Jamaica.  

Squire, K., Barnett, M., Grant, J. M., & Higginbotham, T. (2004). Electromagnetism Supercharged! 
Learning Physics with Digital Simulation Games. Paper presented at the 6th International 
Conference on Learning Sciences, Santa Monica, California. 

http://www.omg.org/docs/ormsc/01-07-01.pdf
http://www.omg.org/docs/omg/03-06-01.pdf
http://www.dmill.com/presentations/serious-games-taxonomy-2008.pdf


  

Tang, S., & Hanneghan, M. (2005). Educational Games Design: Model and Guidelines. Paper 
presented at the 3rd International Game Design and Technology Workshop (GDTW'05), 
Liverpool, UK.  

Tang, S., & Hanneghan, M. (2008). Towards a Domain Specific Modelling Language for Serious Game 
Design. Paper presented at the 6th International Game Design and Technology Workshop 
(GDTW'08), Liverpool, UK.  

Tang, S., & Hanneghan, M. (2010a). Designing Educational Games: A Pedagogical Approach. In P. 
Zemliansky & D. Wilcox (Eds.), Design and Implementation of Educational Games: 
Theoretical and Practical Perspectives (pp. 108-125). Hershey, PA: IGI Global. 

Tang, S., & Hanneghan, M. (2010b). A Model-Driven Framework to Support Development of Serious 
Games for Game-based Learning. Paper presented at the 3rd International Conference on 
Developments in e-Systems Engineering (DESE2010), London, UK.  

Tang, S., & Hanneghan, M. (2011a, 5-6 December). Fusing Games Technology and Pedagogy for 
Games-Based Learning Through a Model Driven Approach. Paper presented at the 
Proceedings of IEEE Colloquium on Humanities, Science & Engineering Research (CHUSER 
2011), Penang, Malaysia. 

Tang, S., & Hanneghan, M. (2011b, 6-8 December). Game Content Model: An Ontology for 
Documenting Serious Game Design. Paper presented at the Proceedings of 4th International 
Conference on Developments in e-Systems Engineering (DESE2011), Dubai, UAE. 

Tang, S., Hanneghan, M., & Carter, C. (2012, 4-5 October). A Platform Independent Model for Model 
Driven Serious Games Development. Paper presented at the 6th European Conference on 
Games Based Learning (ECGBL 2012), Cork, Ireland. 

Tang, S., Hanneghan, M., & Carter, C. (2013). A Platform Independent Game Technology Model for 
Model Driven Serious Games Development. The Electronic Journal of e-Learning, 11(1), 61-
79.  

Tang, S., Hanneghan, M., & El-Rhalibi, A. (2004, November 25-27). Designing Challenges and 
Conflicts: A Tool for Structured Idea Formulation in Computer Games. Paper presented at the 
5th International Conference on Intelligent Games and Simulation (GAME-ON 2004), Het 
Pand, Ghent, Belgium. 

Tang, S., Hanneghan, M., & El-Rhalibi, A. (2006). Modelling Dynamic Virtual Communities within 
Computer Games: A Viable System Modelling (VSM) Approach, . Paper presented at the 4th 
International Game Design and Technology Workshop (GDTW'06), Liverpool, UK.  

Tang, S., Hanneghan, M., & El-Rhalibi, A. (2007). Pedagogy Elements, Components and Structures for 
Serious Games Authoring Environment. Paper presented at the 5th International Game 
Design and Technology Workshop (GDTW 2007), Liverpool, UK.  

Tang, S., Hanneghan, M., & Rhalibi, A. E. (2009). Introduction to Games-Based Learning. In T. M. 
Connolly, M. H. Stansfield & L. Boyle (Eds.), Games-Based Learning Advancements for Multi-
Sensory Human Computer Interfaces: Techniques and Effective Practices (pp. 1-17). Hershey: 
Idea-Group Publishing. 

Taylor, M. J., Baskett, M., Hughes, G. D., & Wade, S. J. (2007). Using Soft Systems Methodology for 
Computer Game Design. Systems Research and Behavioral Science, 24, 359-368.  

Taylor, M. J., Gresty, D., & Baskett, M. (2006). Computer game-flow design. Computers in 
Entertainment (CIE), 4(1), Article No. 5.  

Telfer, R. (1993). Aviation Instruction and Training. Aldershot: Ashgate. 
Thramboulidis, K. C. (2004). Using UML in Control and Automation: A Model Driven Approach. Paper 

presented at the 2nd IEEE International Conference on Industrial Informatics INDIN’04, 
Berling, Germany.  

Tolvanen, J.-P. (2006). Domain-Specific Modeling: How to Start Defining Your Own Language. 
Retrieved from http://www.devx.com/enterprise/Article/30550 

http://www.devx.com/enterprise/Article/30550


  

Veit, M., & Herrmann, S. (2003). Model-view-controller and object teams: a perfect match of 
paradigms. Paper presented at the Proceedings of the 2nd international conference on 
Aspect-oriented software development, Boston, Massachusetts.  

Wada, H., & Suzuki, J. (2006). Modeling Turnpike: A Model-Driven Framework for Domain-Specific 
Software Development Satellite Events at the MoDELS 2005 Conference (pp. 357-358). 

WFPFoodForce. (2008)  Retrieved 20 February, 2008, from http://www.food-force.com 
Zagal, J. P., Mateas, M., Fernández-Vara, C., Hochhalter, B., & Lichti, N. (2005). Towards an 

Ontological Language for Game Analysis. Paper presented at the DiGRA 2005 - the Digital 
Games Research Association’s 2nd International Conference, Selected Papers, Simon Fraser 
University, Burnaby, BC, Canada. 

Zyda, M. (2005). From Visual Simulation to Virtual Reality to Games. Computer, 38, 25-32. 

 

 

http://www.food-force.com/

