VastScript API

vl.1

Last Modified: 27th April 2009

Look! It's moving. It's alive. It's alive... It's alive, it's moving, it's alive, it's alive, it's alive, it's alive, IT'S
ALIVE!

Scripting in VastPark is currently achieved via the scripting language LUA.

Taken from the lua.org website:

“Lua is a powerful, fast, light-weight, embeddable scripting language.

Lua combines simple procedural syntax with powerful data description
constructs based on associative arrays and extensible semantics. Lua is
dynamically typed, runs by interpreting bytecode for a register-based virtual
machine, and has automatic memory management with incremental garbage
collection, making it ideal for configuration, scripting, and rapid prototyping.

‘Lua’ means 'moon’ in Portuguese and is pronounced LOO-ah.”

All standard LUA language constructs are available from within VastPark, with the exception of the
os and file libraries for security reasons.

If you are new to LUA, a good place to begin learning is over at the tutorials on the lua-users wiki:
http://lua-users.org/wiki/TutorialDirectory.

Alternatively, for the full documentation visit http://www.lua.org/manual/5.1/



http://lua-users.org/wiki/TutorialDirectory
http://www.lua.org/manual/5.1/
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Sound class.................
Text clasS..coeeveeeeeeeennne.

Timeline class.............

External Class Reference



Conventions
VastScript extends Lua to provide additional functionality developers are likely to find useful when
developing immersive spaces.

CaseSensitivity

All VastScript objects and reserved words are lowercase. Using incorrect case will result in a script
error or possible logic error. In general its recommended to use lowercase for all scripting except
where referencing elements by name.

Retrieve an element in the document context with name "theElement".
Correct:

--correct casing of the name of the element
scene:getelement('theElement’)

Incorrect:

--incorrect casing of the name of the element
scene:getelement('theelement’)

Set a value to true
Correct:

--using correct lower-case true
scene:getelement('timeline').enabled = true

Incorrect:

--using incorrect casing of true. Note in this case that True will actually be converted to the boolean
representation of nil, which is false!
scene:getelement('timeline').enabled = True

Function Signature
Each script is expected to contain the following signature:

function main(obj, args)
--perform script logic
end

The parameters to the function may be named as desired, but the name of the function must be
'main’.
Script Execution Data

When executed, a script is provided with data related to the event that triggered invocation of it.

Mouse Events
Includes: MouseClick, MouseDown, MouseEnter, MouseHover, MouselLeave, MouseUp



paraml (obj)

The ImmlElement object associated with the mouse event
param2 (args)

The associated EventData object with the following properties:

EventType
The type of event that has occurred.

Data
The data associated with the event

Collision Events
Includes: Collided

paraml (obj)

The ImmlElement object associated with the collision event
param?2 (args)

The associated EventData object with the following properties:

EventType
The type of event that has occurred.

Data
The data associated with the event

Network Events
Includes: NetworkCustomMessage, NetworkConnectionEstablished, NetworkConnectionDropped

paraml (obj)

The ImmlElement object associated with the network event
param2 (args)

The associated EventData object with the following properties:

EventType
The type of event that has occurred.

Data
The data associated with the event

Load Events
Includes: Loaded, Unloaded

paraml (obj)



The ImmlElement object associated with the load event
param2 (args)
The associated EventData object with the following properties:

EventType
The type of event that has occurred.

Data
The data associated with the event

Reference

VASTSCRIPT COMPONENTS

Assert class
Contains methods to assert a condition.

Constructor
None.
Properties
None.

Methods

void IsTrue( bool value, string message)
Checks the value passed in is true, outputs the message if not.

void IsFalse( bool value, string message)
Checks the value passed in is false, outputs the message if not.

void IsNil( object wvalue, string message)
Checks the value passed in is nil, outputs the message if not.

void IsNotNil( object value, string message)
Checks the value passed in is not nil, outputs the message if not.

void AreEqual( object valuel, object value2, string message)
Checks the objects passed in are equal, outputs the message if not.

void AreNotEqual( object valuel, object value2 , string  message)
Checks the objects passed in are not equal, outputs the message if not.



Convert class
Contains conversion methods to go to and from object, string, stream and byte representations.

Constructor
None.
Properties
None.

Methods

byte [ ToBytes( object value)
Converts the given object into a byte array representation

object ToObject( byte [] bytes, Type type)
Converts the given bytes into the type of object specified

object ToObject( string value, Type type)
Converts the given string into the type of object specified

Stream ToStream( byte [] bytes)
Converts the bytes into a stream

Stream ToStream( string  value)
Converts the string into a stream

string ToString( object  value)
Converts the given object into a string representation. Returns IMML safe values where appropriate.

Example

val = 'astring'

bytes = convert:tobytes(val)
stream = convert:tostream(bytes)
val2 = convert:tostring(stream)

if(val == val2) then
scene.ui:writeline('converted a string to bytes, then stream, then back to string successfully')
end

Dictionary class
Thread-safe dictionary for data storage.

Constructor

public  Dictionary()



Properties

Dictionary ~ <object , object >. KeyCollection Keys
Key collection

Dictionary ~ <object , object >. ValueCollection Values
Value collection

object this [int index]
Indexer to access values by key
Methods

void AcquireReadLock()
Acquires a read lock to allow thread - safe read operations to occur, such as
enumeration

void Add( object key, object value)
Adds the object with the specified key into the collec tion

void Clear()
Clears the dictionary of all data

bool ContainsKkey( object key)
Returns a value indicating if the dictionary contains the specified key

void ReleaseReadLock()
Releases the active read lock

void Remove(object key)
Removes the object from the collection with the specified key

Example
datastore = dict()

datastore :add (‘key', 'value")

if(datastore : containskey('key")) then

scene. ui:writeline (‘datastore contains the value:
'..convert : tostring(datastore['key']))
end

ElementType enum
Members

All
Effect
Light
Model
Plugin
Portal
Primitive
Script
Shader
Sky
Sound



Video
Widget

ErrorMessage class
Constructor

public  ErrorMessage()

Properties

int  ErrorCode
Application generated error code for the error

string ErrorDescription
Description of the error

DateTime Timestamp
Time the error occurred

HttpRequest class
Provides HttpRequest properties for use with the Web class methods.

Constructor

public HttpRequest()

Properties

string ContentType
Get/Set the MIME content type . Default is application/x - www form - urlencoded

object Data
Get/Set the data to accompany the request

Dictionary Headers
Get/Set the collection of HTTP request headers to be appended to the
request

string Method
Get/Set the method of request . Default method is GET

string Uri
Get/Set the Uri to be requested

Methods
None.

Example

request = httprequest()
request.uri = 'http://www.vastpark.com/'

html = web : loadstring(request)
scene.ui . writline(html)



List class
Thread-safe list for data storage.

Constructor
public  List()

Properties

int  Count
Gets the number of objects stored in the list

object  Current
Gets the object in the collection at the current position of the enumerator

object this [int index]
Gets the object at the specified index

Methods

void AcquireReadLock()
Acquires a read lock to allow thread - safe read operations to occur, such as
enumeration

void Add( object 0)
Adds the specified object into the collection

void Clear()
Clears the data from the collection

bool Contains( object 0)
Returns a value indicating if the collection contains the speicifed object

bool MoveNext()
Moves the enumerator to the next index in the enumeration and returns a
value indicating if the move was successful

void ReleaseReadLock()
Releases the active read lock

void Remove(object 0)
Remores the specified object from the collection

void RemoveAt( int index)
Removes the object at the specified index from the collection

Network class
Contains functionality related to sending network messages

Constructor
None.
Properties

None.



Methods

void Send( NetworkMessage message)
Sends a message to the host

void Send( NetworkMessage message, string  destination)
Sends a message to a specific network client

void Broadcast( NetworkMessage message)
Broadcasts a message to all other clients

Example

nm = networkmessage()
nm:writeint(1)
scene.network:broadcast(nm)

NetworkMessage class
Provides encapsulation and compression of data for network transmission. Internally the data is
stored sequentially in a byte stream, so data must be read out in the order it was written in.

Constructor

public  NetworkMessage()
Default constructor

public  NetworkMessage( byte [] bytes)
Writes the array of bytes into the network message

Properties

int 1D
Get the ID of the network message.

string  Sender
Get the NetworkID of the sender of this message

Methods

bool ReadBool()
Read a boolean from the current position of the network message

bool ReadByte ()
Read a byte from the current position of the network message

float  ReadFloat()
Read a float from the current position of the network message

int  ReadInt()
Read an int from the current position of the network message

string  ReadString( int length)
Read a string from the current position of the network message



Vector3 ReadVector()
Read a Vector3 from the current position of the network message

void WriteBool(  bool value)
Write a boolean into the current position of the network message

void WriteB yte (byte value )
Write a  byte into the current position of the network message

void WriteFloat( float  value)
Write af  loat into the current position of the network message

void Writelnt(  int  value)
Write an int into the current position of the network message

void  WriteString( string  value)
Write a string into the current position of the network message

void WriteVector(  Vector3  value)
Write a Vector3 into the current position of the network message

Persona class
Contains public information related to a user's persona.

Constructor
public  Persona()
Properties

string Email
Email address associated with the persona. Can be nil.

string  Alias
Alias associated with the persona.

string  AvatarUri
AvatarUri associated with the persona.

string ProfilelmageUri
URI to the perosna's profile image. Can be nil.

Dictionary SocialCollection

Collection of key/value pairs corresponding to a ccounts the persona is
making publicly available and the username/alias that represents this

persona under that account.

Methods

Physics class
Provides access to physics operations

Constructor

None.



Properties
None

Methods

void AddForce( ImmlElement element, Vector3 force)
Adds a force to the speicifed physics element

void Addimpulse( ImmlElement element, Vector3 impulse)
Adds an impulse to the specified physics element

void GenerateExplosion( Vector3  position, float  blastRadius, float
Simulates a physics explosion at the specified position

Vector3  GetAngularVelocity( ImmIElement  element)
Returns the angular velocity for the specified physics element

Vector3  GetForce( ImmlElement element)
Returns the current force for the specified physics element

Vector3  Getlnertia( ImmIElement  element)
Returns the intertia for the specified physics element

Vector3  GetLinearVelocity( ImmIElement  element)
Returns the linear velocity for the specified physics element

void SetForce( ImmlElement element, Vector3 force)
Sets a force on the specified physics element

Example

scene.physics:generateexplosion(vector3(0,1,2), 100, 50)

Sceneclass

strength)

Contains functionality related to performing processing on the scene and its current document

context.

Constructor
None.

Properties

Document Document

Get the Document object which contains functionality related to the active

document

Ul ul
Get the Ul object which contains user interface functionality

User User



Get the User object which contains functionality related todi scovering
user information

Network  Network
Get the Network object which contains functionality related to sending
network messages

Physics  Physics
Get the Physics object which provides physics related functionality

Web Web
Get the Web object which contains functionality related to making web based
requests

Methods

void Add(ImmlIElement element)
Adds the specified IMML element into the scene.

void Add( ImmlElement element, string scriptCallback)
Adds the specified IMML element into the scene, executing the script when
completed

ImmlElement  GetElement( string name)
Returns the element with the specified name or nil if an element with that name does not exist in
the current document context.

Example

light = scene:getelementd Wo £ dzS[ A AK G QO
light.enabled = not light.enabled

string  GetUniqueName()
Returns a unique name within the context of the current document that is also guaranteed to be
unique across the network.

Example

networkName = scene:getUniqueName()
scene:writed Wr [bA YT QPdy SGg2Nl bl YSOPQ ¢8LISTEéEt 2AYGE

object  Get( string key)
Returns the stored object with the specified key or nil if an object with that key does not exist.

Example

thelList = list()

thelist:addo WY & £ | £ dzS Q0

sceneed SGOWal2NBR[AaG QY GKS[AalQo

list = scene:getd WA G2 NBR[ A 40 QU

if(list:O2y Gl Ayaowye | f
scene.ui:writelined W A a 0
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end

void Remove(string name)
Removes the element with the specified name from the current document
context

void Remove(ImmlElement element)
Removes the specified element from the current document context

void Set( string key, object value)
Stores an object with the specified key into the scene for later use.

Example

thelList = list()

thelist:addo WY & = | f dzS Q0

sceneed SGOWal2NBR[ AaG QY GKS[AalQo

list = scene:getd WA G2 NBR[ A &G QU

if(list:O2y Gl Aydaowyexl fdzSQuo GKSyYy
scene.ui:writelined Wt A a G O2ydGFAya YeézxlfdzSQu

end

List  Query( ElementType typeOfElement)

Queries within the scope of the current document for elements of the

requested type and returns a List containing all of the matching IMML
Elements.

Example

lights = scene:query(ElementType.Light)
while(lights:movenext()) do

light = lights.current

light.enabled = true

light.diffuse = rgb("#ff0000")
end

void Query( ElementType typeOfElement, string operationScript)
Queries within the scope of the current document for elements of the
requested type, passing each matching IMML Element into the data of the
args property of the operation script

Example

scene:query(ElementType.Light, OperationScript)
f{ ONRA LJ0 b I2WY TGENALUKINT BG A
function main(obj, args)

light = args.data

light.enabled = true

light.diffuse = rgb("#ff0000")
end



</Script>

void Write( string imml)
Writes the specified IMML string into the current document.

Example

scenewrited Wf [ AAK(G GAMFOABASEEYFFnnnné kHQO

void Write( string  imml, string  scriptCallback)
Writes the specified IMML string into the current document and passes the
loaded element object into the args.data of the callbackScript

Example

scene:write0 W [ A KO GAMSUASZEYFFnnnné kHQX

F{ONRLIG bl YSTrétAakKi[2IR
function main(obj, args)

(p))
pu
—~~
O
p
S
—
(&
c
™
(@)}

fAIKG[ 21

scene.ui:writelined WG KS f A3KG 61 & 21 RSR gAGK yIYSY Yoo

end
</Script>

Document class
Constructor

None.

Properties

string  Address
Returns the address of the document

float  AnimationSpeed
Get/Set the animation speed for the document

string  Author
Returns the author of the document

string Camera
Get/Set the active camera for the document

string Description
Returns the description of the docume nt

RGB Globallllumination
Get/Set the Gobal | llumination for the document

Vector3  Gravity
Get/Set the gravity for the document



Uri HostUri
Returns the Host Uri for the document

string Name
Returns the name of the document

float  PhysicsSpeed
Get/Set the physics simluation speed for the document

string Portal
Get/Set the default portal for the document

Dictionary  <string , string > QueryString
Returns the query string information passed to the document

string  Sky
Get/Set the active sky for the document

float  SoundSpeed
Get/Set the sound speed for the document

List <string > Tags
Returns the tags for the document

Methods
None.
Example

If(scene.document.querystring:containskey('user')) then
scene.ui:writeline('the user is: '..scene.document.querystring['user'])
end



Ul class
Constructor

None.

Properties

float  Height
Returns the current height of the viewport

float ~ Width
Returns the current width of the viewport

Methods

List  OpenFileDialog(  string title, string filter, bool multiSelect)
Opens a file dialog and returns a List of Stream objects corresponding to

the file(s) selected during user interaction, or nil if no files were

selected.

void Navigate ( string uri)
Requests navi  gation to the specified URI

ErrorMessage  SaveFileDialog( Stream stream, string title, string filter)
Opens a save file dialog for user interaction to save a stream to disk.

void WriteChat( string  alias, string  avatarUri, string  chatMesage)
Writes a chat message to the chat handler

void WriteLine( object  obj)
Writes the specified object into a text representation to the write  line
handler

void WriteLine(  string  text)
Writes the specified text to the wri te line handler

void WriteSystem( object  obj)
Writes the specified object into a text representation to the writesystem
handler

void WriteSystem(  string text)
Writes the specified text to the writesystem handler

Example

--read file from disk of type *.txt
streamlList = scene.ui:openfiledialog('test title', 'Text Files| *.txt', false)

--check there is a valid stream

if(streamList == nil) then
scene.ui:writeline('open file dialog was either cancelled or failed to open')
return

end



--streamlist contains a list of streams, multiselect was false above so only one stream which will be
atindex 0
val = convert:tostring(streamList[0])

--output the contents of the stream
scene.ui:writeline('stream contained: ' ..val)

--add some extra data
val = val.."\r\n\r\nextra data'

--save back to disk
errorMsg = scene.ui:savefiledialog(convert:tostream(val), 'save to file again', 'Text Files| *.txt")

if(errorMsg == nil) then
scene.ui:writeline('completed without error')

else

scene.ui:writeline('error: '..errorMsg.errordescription)
end
User class

Contains user data relevant to the current user in the scene.
Constructor
None.

Properties

string  Alias
Returns the Alias of the user

string  AvatarUri
Returns the Avatar URI of the user

Camera Camera
Returns the camera that represents the user's view of the scene

string  CurrentNetworkID
Returns the currently assigned NetworkID for this user

string ProfilelmageUri
Returns a URI to the profile image as specified by the user

Dictionary SocialCollection
Returns the collection of social accounts and the correspond ing
username/alias for that account

Methods

Persona GetProfile(  string  alias)
Returns the public profile for the given alias

Example



--use the avataruri of the current user to load their representation into a network enabled scene
m = model()

m.source = scene.user.avataruri

m.network.enabled = true

m. network.owner = scene.user.currentnetworkid

--setup some network filters
posFilter = networkfilter()
posFilter.target = "Position"
posFilter.updaterate = '30'

rotFilter = networkfilter()
rotFilter.target = "Rotation"
rotFilter.updaterate = '10'

m.network:add(posFilter)
m.network:add(rotFilter)

--add the model into the scene
scene:add(m, 'OnAvatarLoaded')
--note: once the model has been successfully loaded, the script OnAvatarLoaded will be invoked

Web class
Constructor

None.
Properties
None.

Methods

XmIDocument LoadXml( HttpRequest  request)
Performs the given request and attempts to load the result into an
XmlDocument.

byte [] LoadBytes( HttpRequest  request)
Performs the given request and attempts to load the result into a byte
array.

string LoadString(  HttpRequest  request)
Performs the given request and attempts to load the result into a string

Example

--consume the rss feed from vastpark.com and display the title of the newest article in the console
h = httprequest('http://www.vastpark.com/index.php/rss_2.0/")
xdoc = scene.web  : loadxml(h)



scene. ui:writeline (xdoc. document element['channel’]['item['title"]. innerte
xt)



VASTSCRIPT ELEMENTS

Camera class
IMML Camera element

Constructor
public  Camera()
Properties

bool Enabled
Enables the chase functionality

float FOV

string  ChaseTarget

Vector3  ChasePositionOffset
Vector3  ChaseLookAtOffset
float  ChaseDamping

float  ChaseStiffness

float  ChaseMass

Vector3  Position

Vector3  Rotation

Matrix — Matrix

string Name

Methods

None.

Light class
IMML Light element

Constructor
public  Light()
Properties

bool Enabled

bool CastShadows



float  ConstantAttenuation
RGB Diffuse

float  Falloff

float  InnerCone

float  LinearAttenuation
Matrix  Matrix

float  OuterCone

Vector3  Position

float  QuadraticAttenuation
float Range

Vector3  Rotation

RGB Specular

LightType  Type

Matrix  Matrix

string Name

Methods

None.

Model class
IMML Model element

Constructor

public  Model ()
Properties

string  Animation

bool CastShadows

bool LoopAnimation
Material Material
Dictionary MaterialGroups

Matrix — Matrix



Network Network
Physics  Physics
Vector3  Pivot
Vector3  Position
Vector3  Rotation
Shader Shader
Vector3  Size
string  Source
bool Visible
Methods

None.

Physics class
IMML Physics element

Constructor

public  Physics()
Properties
BoundingType  Bounding
Vector3  Centre

bool Enabled

bool Movable

float  Weight
Methods

None.

Portal class
IMML Portal element

Constructor
public  Portal ()
Properties

string Name

Vector3  Position



Vector3  Rotation

Methods
None.

Primitive class
IMML Primitive element

Constructor

public  Primitive()
Properties

bool CastShadows

Material Material

Dictionary  <int , MaterialGroup > MaterialGroups

Matrix  Matrix
string Name
Network  Network
Physics  Physics
Vector3  Pivot
Vector3  Position
Vector3  Rotation
Shader Shader
Vector3  Size

bool Visible
Methods

None.

RGB class
Constructor

public  RGB(string  value)

public RGB(float red, float green, float

Properties

blue)



float Red
float Green
float Blue

Methods

None.

Script class
IMML Script element

Constructor
public  Script ()
Properties
string Name
string Payload
Methods

None.

Shader class
IMML Shader element

Constructor

public  Shader ()
Properties

bool Enabled
string Name

string Source
Methods
None.

Background class
IMML Background element

Constructor
public  Background ()

Properties



string  Source
RGB Colour
string Name
Methods

None.

Sound class
IMML Sound element

Constructor

public  Sound()

Properties
bool Enabled
bool Loop

Matrix  Matrix
Network  Network
float  Pitch
Vector3  Position
Vector3  Rotation
string  Source
bool Spatial

bool Stream

float  Volume
Methods
None.

Text class
IMML Text element

Constructor
public  Text ()
Properties

bool Billboard

bool Bold



RGB Colour
string Font
bool Italic
Matrix — Matrix
float  Opacity
Vector3  Position
Vector3  Rotation
int Size

bool Underline
string  Value
bool Visible
Methods

None.

Timeline class
IMML Timeline element

Constructor

public  Timeline ()
Properties

bool AutoTween
bool Enabled

bool Loop

Network  Network
float  Speed

Methods

None.



EXTERNALCLASSREFERENCE

The following classes are used in some capacity by the scripting API. Not all members are guaranteed
to be available.
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DateTime

TimeSpan

XmlIDocument
Note: All overloads of the XmIDocument Save method are missing. Instead use
scene.ui.savefiledialog


http://msdn.microsoft.com/en-us/library/system.bool.aspx
http://msdn.microsoft.com/en-us/library/system.byte.aspx
http://msdn.microsoft.com/en-us/library/system.string.aspx
http://msdn.microsoft.com/en-us/library/system.datetime.aspx
http://msdn.microsoft.com/en-us/library/system.timespan.aspx
http://msdn.microsoft.com/en-us/library/system.xml.xmldocument.aspx

