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Chapter 1. Introduction

Most MMOGs have some form of moving vehicle/platform that transports player avatars and/or NPCs from
one location to another. In this document, we will present a simple sample of a server-controlled moving
platform using BigWorld Python script.
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Chapter 2. Features

In this example, we will implement the following features:

* A server-controlled Movi ngPl at f or mmoving along a path built in World Editor.
* A PlatformNode User Data Object to intuitively define the path of the platform in World Editor.

e Support for an arbitrary number of players to ride the platform.
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Chapter 3. Example Code

The example code is part of the FantasyDemo example game.

¢ The example platform vehicle in FantasyDemo is the Movi ngPl at f or m Its behaviour is to follow a path of
User Data Objects of the type Pl at f or mNode. The platform will wait at specific nodes and can randomly
choose a direction when the path forks.

* The PlatformNode editor script demonstrates changing in editor appearance based on property data as
well as making path building easy and intuitive.

3.1. Movi ngPl at f or mentity

Movi ngPl at f or mis a Non-Player Character (NPC) entity that moves around the game scene along a spec-
ified path. The path is a connected graph of user data objects of type Pl at f or mMNode built in World Edi-
tor. Movi ngPl at f or mmoves from one node to the next by applying and acceleration — this is achieved
using the Enti ty. accel er at eToPoi nt movement controller call on Movi ngPl at f or nis cell entity. The
next node to which the Movi ngPl at f or mwill traverse is randomly selected from those connected in the
direction the platform it travelling. The editor script for the Patrol nodes ensures that no backwards or dual
direction links exist so the platform will never double back on its self.

3.1.1. The path

The Movi ngPl at f or mtakes its path from a set of connected Pl at f or mNode user data objects, which were
implemented for building paths. For details see the document Content Tools Reference Guide's section World
Editor —» “Useful notes” - “Patrol path editing with User Data Objects”.

The path appears as a connected graph of nodes, with paths linking them together in a definite direction.
From the path, the Movi ngPl at f or mcan find traversable nodes to continue its movement. Each node also
contains information such as how long the platform should wait at the node and how fast it should travel
as it approaches the node. This node's data is also used to modify its appearance in Wr | d Edi t or . Below
you will observe that one node is lager than the others. This is used to highlight nodes at which the Mov-
i ngPl at f or mwill stop.
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Example Code

Path of user data objects displayed in World Editor

3.1.2. Movement control

The example Movi ngPl at f or mthat follows a world builder defined path though the air. To move the plat-
form the function Entity. accel erat eToPoi nt () is used. This movement controller provides simple
movement with smooth acceleration but makes no effort to avoid obstacles. It is entirely the world builder’s
responsibility to ensure the platform does not fly through any walls.

3.1.3. Put Movi ngPl at f or min client collision scene

Normally, we load models for various entities on the client using Bi g\Wr | d. Model method. These loaded
models, however are not added to the collision scene, i.e., instead of colliding with the entity/model, your
player avatar (or NPC) will pass through the colliding entity.

In the case of our Movi ngPl at f or m the player avatar will fall through the vehicle, instead of standing on
top of it. We need to use Bi g\Wor | d. PyModel Obst acl e to load the moving platform’s model, in order to

put the model in the collision scene on the client.

For example, in cl i ent / Movi ngPl at f or m py file's ent er Wor | d method:

sel f.nodel = Bi gWorl d. PyModel Cbst acl e( Movi ngPl at f or m PLATFORM_MODEL,
self.matrix, True )

3.1.4. Board and Alight from vehicles

Any entity will become a vehicle when another entity boards it — there are no restric-
tions on which entity can become a vehicle.

Player-controlled avatar entity and server-controlled NPC entities use different mechanisms to board and
alight from vehicles. A server-controlled NPC would need to explicitly use Enti t y. boar dVehi cl e and
Entity. alight Vehi cl e, to board or alight from a vehicle.

Player-controlled avatar entities do not require explicit API calls to board or alight from a vehicle because
the gravity calculations in the physics controller automatically detect if the player is standing on a vehicle.
When player avatar moves away from the platform such that it is no longer underneath our player's feet, the
entity physics controller will automatically alight them from the vehicle.

There are two requirements for this automatic boarding and alight mechanism to operate and they are as
follows:

* The player avatar must have its gravity attribute set in its physics object, as illustrated below:
Bi gWor | d. pl ayer (). physics.fall =1

* The would-be vehicle entity must have its model vehi cl el D attribute set to itself — in our cl i ent/
Movi ngPl at f or m py's file ent er Wr | d method:

sel f. nmodel . vehiclel D = self.id




Example Code

3.1.5. Server physics validation

Server physics validation only works on client-controlled entities with t opSpeed at-
tribute greater than zero.

The server can perform limited physics validations on player-controlled avatar entities, apart from validate
speed of player avatar, the server can also permit or disallow avatar getting on/off a vehicle. For details, see
the document Server Programming Guide's section Proxies and Players = “Physics Correction”.

The onPassenger Boar dAt t enpt and onPassenger Al i ght At t enpt optional callback on vehicle enti-
ty are invoked when a player avatar boards or alights the vehicle. Returning True permits avatar's vehicle
transition movement, otherwise the movement is disallowed, and avatar will be forced back to its earlier
position in relation to the vehicle.

The current Movi ngPl at f or mimplementation does not have any additional logic in the two callbacks, apart
from a simple print statement.
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A.1l. Movi ngPl atform py on client

i mport BigWrld

# This inplenments the MuwvingPlatformon the Cient.
class MovingPlatforn( BigWrld.Entity ):

PLATFORM MODEL = 'sets/itens/platform nodel’

def __init__( self ):
Bigwrld.Entity. _init__ ( self )

def prerequisites( self ):
return [ MovingPl at f orm PLATFORM MODEL ]

# This is called by BigWwrld when the Entity enters Aol, through creation
or novenent.
def onEnterWorld( self, prereqgs ):
sel f.nodel = Bi gWrl d. PyModel Cbst acl e( Movi ngPl at f or m PLATFORM_MODEL,
self.matrix, True )

# Set appropriate filter for server controlled Entity
self.filter = BigWorld. AvatarFilter()
sel f.nodel . vehiclelD = self.id

Bi gWr | d. addShadowentity( self )
# This is called by BigWwrld when the Entity | eaves Aol, through creation
or novenent.
def onLeaveWrld( self ):

Bi gWor | d. del Shadowkentity( self )
sel f. nodel = None

# Movi ngPl at f orm py

Movi ngPl at f or m py on client

A.2. Movi ngPl at f or m py on cell

i mport BigWrld
i mport Math
i mport random

# This inplements the noving platformon the cell.
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# The platformfollows a path of PlatfornNodes that is set in
# the editor, starting at the node naned in startPatrol Node
# property.

class MovingPlatforn( BigWwrld. Entity ):

WAI T_AT_NODE_TIMER = 1

def __init__( self ):
BigWorld. Entity. __init__( self )

def onTimer( self, ctrlID, timerlD):
if tinerl D == MovingPl atform WAl T_AT_NODE_TI MER:
try:
sel f. noveNext ()
except Bi gWorl d. Unresol vedUDORef Except i on:
sel f. addTi mer ( randomuniform 5, 6 ), O,
Movi ngPl at f orm WAl T_AT_NODE_TI MER )

def noveNext( self ):
if len( self.startNode.links ) ==
return

sel f.start Node = random choi ce( sel f.startNode.|inks )

sel f. accel erat eToPoi nt ( sel f.start Node. position,
sel f. start Node. appr oachSpeed,
sel f. start Node. approachAccel erati on,
0, # FACI NG_NONE
self.startNode.waitTine > 0 )

def onMove( self, ctrlID waitTinme ):
try:
if self.startNode.waitTime > 0O:
sel f. addTi nmer ( sel f.startNode.waitTine, O,
Movi ngPl at f orm WAl T_AT_NODE_TI MER )
el se:
sel f. noveNext ()

except Bi gWorl d. Unresol vedUDORef Except i on:
sel f.addTi ner ( randomuniform 5, 6 ), O,
Movi ngPl at f orm WAl T_AT_NODE_TI MER )

def onPassengerAlightAttenpt( self, alightEntity ):
print "entity", alightEntity.id, "departing"
return True

def onPassenger BoardAttenpt( self, boardEntity ):
print "entity", boardEntity.id, "boarding"
return True

# Called fromcell/FantasyDeno. py when onAl | SpaceCGeonet ryLoaded() event
# received by the cellapp personality script.

def onAl | SpaceGeonetrylLoaded( self, spacel D, isBootstrap, nmapping ):
sel f.addTiner( 0, O, MovingPl atform WAl T_AT_NCDE_TI MER )
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# Movi ngPl at f orm py

Movi ngPl at f or m py on cell

A.3. Movi ngPl at f or m py editor script

cl ass MovingPl atform
def nodel Nane( sel f, props ):
return 'sets/itens/platform nodel’

# platform nodes |inking conditions
def canLink( self, propNanme, thislnfo, otherinfo ):
if otherlnfo['type'] == 'PlatformnmNode':
return True
el se:
return Fal se

# Movi ngPl at f orm py

Movi ngPl at f or m py editor script

A.4. Pl at f or MNode. py editor script

# Inporting World Editor to use |inking functions
i mport Worl dEdi t or
import re

# nane of the patrol path |ink property
LI NK_PROP_NAME = "l i nks"
cl ass Pl at f or mMNode:
i nkPropertyRE = re.conpile( "links$|~links\[\d+\]$" )

# return the patrol node nodel
def nodel Nane( self, props ):

try:
if props['waitTime'] > O:
return "resources/ nodel s/fl oating_pl atform st op. nodel "
el se:
return "resources/ nodel s/floating_pl atf orm node. nodel "
except :

return "hel pers/props/standin. nodel "

# patrol nodes always show the "+" gizno
def showAddG zno( sel f, propNanme, thislnfo ):
return True

# patrol nodes |inking conditions
def canLink( self, propNane, thislinfo, otherlnfo ):
i f PlatformNode.|inkPropertyRE. match( propNane ):
if otherinfo["type"] != thisIinfo["type"]:
return Fal se # PlatfornNode to Pl atfornNode only
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elif ( thislnfo["guid"], thislnfo["chunk"] ) in
otherinfo["properties"]["links"]:
return Fal se # no backl i nks
elif ( otherInfo["guid"], otherlnfo["chunk"] ) in
thislnfo["properties"]["links"]:
return Fal se # single links only
el se:
return Fal se

# hel per nethod to renove enpty I|inks
def cl eanupEnptyLinks( self, links ):
errptyLi nk = (Illl, " II)
while links.__contains__( enptyLink ):
l'inks. remove( enptyLink )

# when a node is deleted, other nodes nust be relinked
def onDel et eObj ect( self, nodelnfo ):
l'inks = nodelnfo["properties"][ LINK PROP_NAME ]
backLi nks = nodel nf o[ "backLi nks"]
sel f. cl eanupEnpt yLi nks( |inks )
sel f. cl eanupEnpt yLi nks( backLi nks )

reli nkNode = None
linksBegin =0
backLi nksBegin = 0
if len( links ) >0
# relink everything to the first outgoing node
relinkNode = |inks[0]
linksBegin =1
elif len( backLinks ) > 0
# relink everything to the first incom ng node
rel i nkNode = backLi nks[ 0]
backLi nksBegin = 1
el se:
return # nothing to do

# Rel i nki ng outgoing |inks
for link in links[linksBegin:]:
Wor | dEdi t or. udoCr eat eLi nk( relinkNode[0], relinkNode[1], link[O],
link[1], LINK_PROP_NAME )

# Rel inking inconming |inks (BackLinks)
for backlink in backLi nks[ backLi nksBegin:]:
Wor | dEdi t or . udoCr eat eLi nk( backl i nk[ 0], backlink[1],
relinkNode[ 0], relinkNode[1], LINK_PROP_NAME )

Wor | dEdi t or. addUndoBarrier( "Relink after deleting Patrol Node" )

# called to get extra context menu commands fromthe script
def onStartLi nkMenu( self, startinfo, endinfo ):
# we shoul d | ocalise these strings
return ("Split link",
"Swap Link Direction"
"Swap Link Directions (Run OF Links)" )

# cal |l ed when one of the extra context nmenu comuands is clicked
def onEndLi nkMenu( sel f, conmand, startlinfo, endinfo ):
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if command ==
self.splitLink( startlnfo, endinfo )
elif command ==
sel f.swapLi nk( startlnfo, endlnfo )
elif command ==
sel f. swapLi nksRun( startlnfo, endlnfo )
el se:
Wor | dEdi t or . addComent ar yMsg( " Patrol Node: recei ved unknown
command " + str(comand) + ".", 0)

# split a link, creating a new node in the niddle
def splitLink( self, startinfo, endlnfo ):
startProps = startlnfo["properties"]
endProps = endl nfo["properties"]

# find out whether the nodes are linked in one or both directions
start ToEndLi nk = Fal se
endToSt artLi nk = Fal se
if ( endlnfo["gquid"], endlnfo["chunk"] ) in
start Props[ LI NK_PROP_NAME] :
start ToEndLi nk =
if ( startlnfo["guid"
endPr ops[ LI NK_PROP_NAME] :
endToStartLi nk = True

True
], startinfo["chunk"] ) in

# create new node
m dPoint = ( (startlInfo["position"][0] + endlnfo["position"][0])/2.0,
(startinfo["position"][1] + endlnfo["position"][1])/2.0,
(startinfo["position"][2] + endlnfo["position"][2])/2.0)
newl nfo = Worl dEdi t or. udoCreat eAt Position( startlnfo["guid"],
startlnfo["chunk"], m dPoint, False )
newPr ops = newl nfo[ "properties"]

# delete old links
Wor | dEdi t or. udoDel et eLi nks( startlnfo["guid"], startlnfo["chunk"],
endl nfo["guid"], endlnfo["chunk"] )

# relink
i f start ToEndLi nk:
Wor | dEdi t or. udoCr eat eLi nk( startlnfo["guid"], startlnfo["chunk"],
new nfo[ "gui d"], new nfo["chunk"], LI NK_PROP_NAME )
Wor | dEdi t or . udoCr eat eLi nk( newi nfo[ "guid"], new nfo["chunk"],
endl nfo["guid"], endlnfo["chunk"], LINK_PROP_NAME )

i f endToSt art Li nk:
Wor | dEdi t or . udoCr eat eLi nk( endl nfo["guid"], endlnfo["chunk"],
new nfo[ "gui d"], new nfo["chunk"], LI NK_PROP_NAME )
Wor | dEdi t or . udoCr eat eLi nk( newi nfo[ "guid"], new nfo["chunk"],
startinfo["guid"], startlnfo["chunk"], LINK PROP_NAME )

Wor | dEdi t or . addUndoBarrier( "Split |ink" )

# swap the direction of the link
def swapLink( self, startlnfo, endinfo ):
startProps = startlnfo["properties"]

# find out whether the nodes are linked in one or both directions

start ToEndLi nk = Fal se

if startProps[LI NK PROP_NAME]. contains__( ( endlnfo["guid"],
endl nfo[ "chunk"] ) ):
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start ToEndLi nk = True

Wor | dEdi t or. udoDel et eLi nks( startlnfo["guid"], startlnfo["chunk"],
endl nfo["guid"], endlnfo["chunk"] )

i f start ToEndLi nk:
Wor | dEdi t or . udoCr eat eLi nk( endl nfo["guid"], endlnfo["chunk"],
startinfo["guid"], startlnfo["chunk"], LINK PROP_NAME )
el se:
Wor | dEdi t or. udoCr eat eLi nk( startlInfo["guid"], startlnfo["chunk"],
endl nfo["guid"], endlnfo["chunk"], LINK PROP_NAME )

Wor | dEdi t or . addUndoBarrier( "Swap |ink direction" )

# swap the direction of the link
def swapLinksRun( self, startlnfo, endlnfo ):
newDi r = " START_END"
if ( endlnfo["quid"], endlnfo["chunk"] ) in startlnfo["properties"]
[ LI NK_PROP_NAME] :
newDi r = "END_START"

sel f.changeDir( startlnfo, endlnfo, newbr )

Wor | dEdi t or . addUndoBarrier( "Swap direction of Iinks (run of links)" )

# internal nethod to change the direction of all traversable |inks
def changeDir( self, startlinfo, endlnfo, newbDir ):
# follow links and store themin resultLinks
resul tLinks =[]
for dir in [ "forward", "backward" ]:
# this loop has two iterations: one for following links fromstart
# to end, and one for following links fromend to start.
lastlnfo = startinfo
curlnfo = endlnfo
ski pFirstOne = Fal se
if dir == "backward":
lastl nfo = endl nfo
curlnfo = startinfo
ski pFirstOne = True # skips the first link, processed in

"forward"
while curlnfo !'= None:
# Loop for follow ng I|inks.
i f skipFirstOne:
ski pFirstOne = False # skip this one
el se:
# add the link to the result, or break if we hit a link
t hat

#is inthe results already to avoid infinite | oops.
startEnd = ( ( lastInfo["guid"], lastlnfo["chunk"] ),
( curlnfo["guid"], curlnfo["chunk"] ) )
endStart = ( ( curlnfo["guid"], curlnfo["chunk"] ),
( lastinfo["guid"], lastlnfo["chunk"] ) )
if resultLinks.__contains__ ( startEnd ) or
resul tLinks.__contains__( endStart ):

br eak
if dir == "forward":

resul tLi nks. append( startEnd );
el se:
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resul tLi nks. append( endStart );

# find the next node
links = curlnfo["properties"][LI NK_ PROP_NAVE]
sel f. cl eanupEnpt yLi nks( |inks )
nunkLi nks = | en(li nks)
if links.__contains__( ( lastlnfo["guid"],
l astl nfo["chunk"] ) ):
nuniinks -= 1

backLi nks = curl nfo[ "backLi nks"]
sel f. cl eanupEnpt yLi nks( backLi nks )
nunBackLi nks = | en( backLi nks)
i f backLinks.__contains__( ( lastInfo["guid"],
l astl nfo["chunk"] ) ):
nunmBackLi nks -= 1

i f nunlLinks ==
# there's a outgoing link, so use it.
next Node = |inks[O0];
i f next Node == lastInfo["guid"], lastlnfo["chunk"] ):

# The first link is to the lastlnfo, so there nust be
# two |inks, and our next node nust be in the second.
next Node = |inks[1];

lastlnfo = curlnfo
curlnfo = Worl dEdi t or. udoGet ( next Node[ 0], next Node[ 1] );

elif nunBackLi nks ==
# no outgoing links, but there's a backlink, so use it.
next Node = backLi nks[ 0] ;
i f next Node == lastInfo["guid"], lastlnfo["chunk"] ):
# The first link is to the lastlnfo, so there nmust be
# two |inks, and our next node nust be in the second.
next Node = backLi nks[ 1];

lastlnfo = curlnfo
curlnfo = Worl dEdi t or. udoGet ( next Node[ 0], next Node[ 1] );

el se:
# no suitable |inks so break.
br eak

# do the actual operation on the found |inks
for link in resultLinks

idl = link[0O][O]
chunkl = link[O0][1]
id2 = link[1][0]
chunk2 = link[1][1]

Wor | dEdi t or . udoDel et eLi nks( idl, chunkl, id2, chunk2 )

if newbDir == "START_END' or newbDir == "BOTH":
Wor | dEdi t or. udoCr eat eLi nk( idl, chunkl, id2, chunk2
LI NK_PROP_NAME )

if newDir == "END_START" or newbDir == "BOTH":
Wor | dEdi t or. udoCr eat eLi nk( i d2, chunk2, idl, chunkl
L1 NK_PROP_NAME )
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Pl at f or mMNode. py editor script
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