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Shiva Game Engine (www.stonetrip.com)

A closed-source games engine ; ; "

* well designed and elegant to use

e c¢xcellent GUI/HUD editing and animation system

e exposes 'Just enough' thru its API (this is a good thing)

e reasonable price full licence (~€200)

e deploys to: 10S, Android, Web plugin, Windows, Mac OSX,
Linux, Wii1, and more

e free version can do Web deployment + watermarked other
versions for testing only


http://www.stonetrip.com/

Shiva: platforms/"authoring tool”

Export
executable app.
immediately or
produce project
for further
integration with
3" party SDKs

stk file = shiva

package
exported from the
main
development
environment

ShiVa 3D Authoring tool i3 petws

_ Windows

~ Linux
iPhone
iPad
Android
Palm

-

08 Marmalade

lode _
, Internet

AndroidBlockRockinKorean

+ Step 1: Content ~" Step 2 : Authoring +" Step 3 : Build B2, Console

Application pack
sidProjects/blockrockin_android_korean/BlockRockinKorean.stk B8 Native Code (0)  Additional files (0)

Icon

icons_splashscreens_etc/Block-Rockin_koreanandroid_icon.png I

Startup splashscreen
dProjects/icons_splashscreens_etc/splash-android-korean.png B8

Preview
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105/05X: Xcode projects

4.2 | Deployment | MarsDefender | MarsDe... =| | #& -

Overview
“Groups& Files e
[w] S3DENgine_i0s_Main.m =
™ 53DClient_iPhone.a
v| |Classes ‘\‘\,\7
E Store.h
1] maslib.h
1.] maslib.m
E-] mass.cpp
h mass.h
j,.ﬂ Store.m
E| StoreCbserver.h
;j StoreObserver.m
|1| 53DClient_Wrapper.h
|v| 53DEngine_Wrapper.h

o |

e
-

N\

o 53DEngine_Wrapper.cpp

v| 53DEngine_AppDelegate.h
__r.ﬂ 53DEngine_AppDelegate.m
1| S3DEngine_EAGLView.h

| 53DEngine_EAGLView.m

;J 53DEngine_ViewController.h
£| 53DEngine_ViewController.m
| 53DEngine WWAN.m

|AlModels <« Your L

__| Plugins
¥| | Additional
¥ 530X

| S3DXAIConstant.h

1i| S3DXAIENgineAPLh
|| SIDXAIFunction.h

] S3IDXAIModel.h

I

|n| S3IDXAIPackage.h
[1i] S3DXAIVariable.h

Si

Action

'File Name
E_‘I mass.cpp

o4 |k ﬁmass,cpp:l:l
if { var

/0b

//0b
//0b

masl

1

void productInfo

ua game.co

53DX::AIVari

/f nHandle,
variables [B]
variables[1]
variables[2]
variables[3]

. h variaaes[fl]
nva hegaer,

}

E

|| S3IDXAlVariables.h
1] S3DXConfig.h
] S3DXMacros.h
1| S3DXPlatform.h
|+] S3DXPlugin.h
1] S3DXTypes.h
] AdMod
| Touchj50N
| Resources
E Default@Zx.png
E; lcon_114x114.png
|—-J lcon_57x57.png
| 53DMain.stk ‘*”*w——w,,,,,

[%] Default. nno

3" party library headers:

vold productBoug
f/int productHan
{

f*0bjectivel
S30X::AIVari

varlia i

53DClient_5Se

// nHandle,

me's stk file

o mass.cpp - MarsDefender

= o 00

Breakpoints  Build and Run Tasks  Info

The precomplled shiva llbrary

*+  <No selected symbol> *
] =

lables[8].GetType | = E3DX::AIVariable::eTypeString )

jegtivel LogNessage(variables[8].GetStringValuel));

{
— L] ".l
=ngine-to-sgript.bridge.
)bjectiveovgig?%:e mﬁ;mﬂﬁggfuctwstringivariables[ﬂ] .GetStringValue()});

jectivel_LogMessage('buying item with handle:");
jectiveC_LogMessage(variable.GetStringValue());

ib_buyProduct(handle);

able variables[5];

sId, sName, nPrice
.SetNumberValue(arg-=handle);
.SetStringValuelarg-=sId);
.SetStringValue{arg-=name);
SetStringValuelarg-=price);
feraringh‘alueiarg—>c:escr'-_p::'-_0n]:

//53DCLient_SendEventToCurrentUser{"MASS", “onDeliverProductHandle", 1, &variable);

de’as C++ clagses (optional)

ndIEvent oCurrentlUser{"MASS", "onDeliverProductInfo", 5, &variables};

htCallback({ProductDescriptor_t #arg)
dle

_LogMessage("productBoughtCallback");
able variable;

his at home, especially not with a c-style cast
HandleValue{{void*) productHandlel;

ndEventToCurrentUser({"MASS", "onPerformPreoductPurchase",

sId, sMName, nPrice

5

1, &variable);

<« Standard ré%‘-ﬁi‘@é”@if@ﬁ%%“ﬂ@“ﬁ%ject (icon file etc.)

Q~ string Martching

Search

i % [Code
57K

% ©|

o



BEIBAdIs 0 |de|® - et G

54 Package Explorer £ =l \F':{} ¥ =0 m BlockRockinKoreanLit Iﬂ 53DSurfaceView. java | Iil MarsDefender.java [{;J_I MarsDefender java 33. _”1 i

s o ; | . : = |

b BlockRockinChinese =
B : f o¥iewGroup.addView { o3DView ) ; =

L= BlockRockinkKorean
E]_—ﬂv BlockRockinKoreanLite

| ;
¥ 0= Mars| DefenderLITEXperiaDPadOnly

¥ [ ##src
£ com

¥ H} com.modernalchemists.maad.android 4
£ com.psychicsoftware
b 3 com.psychicsoftware.marsdefenderlite
P = JRE System Library [JWM 1.6.0]

» m= Referenced Libraries
¥ [ assets
8l S3DMain.smf
b [=-gen
v & jni
\=| Android.mik
-| Application.mk
Wi maad.cpp

148 53DClient_Wrapper.h

V4 53D Client.cpp
144 53DXAlConstant.h
T4 S3DXAIEngineAPLh
¥ii S3DXAIFunction.h
T4 S3DXAIModel.h
148 S3DXAIPackage.h
Vi S3DXANVariable.h
Vi S3DXAVariables.h
14 S3DXConfig.h
144 53D%Macros.h
T4 S3DXPlatform.h
¥4i S3DXPlugin.h
T4 53DXTypes.h

b= libs -f—

obj

= res

A AndroidManifest.eml

i_:] ant.properties

|build.xmi

| local.properties
proguard.cfg

|_.| project.properties

b h'jMarsDefenderXperi:lDPadOnI\,r

b ‘JNCT 2_Workshopl
i d N CT_2_Workshop2

Android: Eclipse projects

lava - MarsDefenderXperiaDPadOnly/src/com/ psychicsoftware /marsdefenderpremium/MarsDefender.java - Eclipse SDK -

/4 Sam:
N until

udded s0 thaot the splash stays on top rather than hidden behind o3DView
we rE ready to remove it E

party java/androidfifesg

/¢ Enable motion sensors
,r","’ =

ontnabledccelerometerlpdates € true ) ;

- 3

main java/android project files -
/¢ BRON_ACTIVITY_ENGINE_STARTEDE®
o AR S R P SR R s i SR B TP Sy B
Your game's .stk file *
break ; I,

case MSG_RESUME_ENGINE :
{
if { o3DView != null )
£

N Resume wview

shiva header files, e?ﬁgm‘é “ttf—’scrlpt bridge
/{ Enable motion sensors (
and C++ tO_Java brldg bCameraDeviceWasEnabledBeforePause )} onOpenCameralevice s Tl

if { bAccelerometerlpdatesieretnabledberorePouse ) onEnabledAccelerometerlpdates { true |

: enable them only if they were enobled before pause)

8 Juijui tima]

if ( bHeadtngUpdatesﬁereEna&?edﬁel‘orepause ) on.&tnab?eHeadiqupdates { true
- Your Lua game code as G Classes foptighaficie™ i -
0: 1 sOverlayMoviePlayingBeforePause [= null 2} onPlayOverlayMovie =
} =
1
the precompiled shiv&“library is in here .

Standard andraid project resources in here (icon file, etc.)

Android

JUsers/sam/Documents /workspace

E éljava

|:| Outl:ne & Ant B2

>

o ')-""x
BIoEkﬁocklnChmese -:C:mnot 'f'in'
BlockRockinKorean <Cannot fing
!éjBIockRockinKoreanLite <Cannot
MarsDefenderLITEXperiaDPad <(

="

4 :}é] MarsDefenderXperiaDPad <Canr

e =0

s



Some of my own Shiva games

Since Feb 2011

Story-driven

arcade-
adventure\

Turn-based car
combat (early
development)

gy P

3D tilt-controlled

? ‘bI}k -smasher /

Space
shooter (mid
development)
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The Shiva IDE

& S

Main  Desktop  Help Code Preview Materials Nav

@ Attributes  Controllers  Display Edit Display Selection Tools
A Commaon Attributes @ T Eﬁ

o )
Identity

e
[ MName : dirttrack_final
Model Name :
Type:
Parent :

TRS
X Axis ¥ Axis Z Axis
Translation : 7.986 8.337 3.738
Rotation : 0.000 0.000 0.000
Scale : 1.000 1.000 1.000
Shear : 0.000 0.000 0.000
Lookat:

Shape Attributes
Collider Attributes

@ Attributes Editor

Game  Edit Settings Files Display Create Import Export Tools

®
E Bl Samples File Name Date Description
= Games F 3DPaint 0 KB 27/04/2011 21:23
B Models T} AmbientMusic 0 KB 10/03/2011 24:25
v : Fligins } AntGame 0 KB 14/12/2011 18:23
= Resourc . i
i ¥ AsteroidBelt 0 KB 14/12/2011 18:23
AlModels o A5
; ¥ BallDynamics 0 KB 14/12/2011 18:23
AnimBanks i T o
FaEntlins -- BlockWorld 0 KB 26/11/2011 16:36
Fants } CarGame 0 KB 16/12/2011 17:17
HeightMaps T} CharacterAnimationTest 0 KB 14/12/2011 18:24
HUD T Fire 0 KB 14/12/2011 18:24
Materials T} FirstPersonView 0 KB 11f10/2011 14:02
Meshes Bl 7} FPsTest 0 KB 04/01/2011 19:54

Scenes’| Mo

Drag'n drop here scenes of the game.

[1 s /@ @ Scene Viewer

Name Loaded

Game Editor
Data Explorer
IBEEEEEER

[WARNING] Loading 2 big =ound file : ‘music_Digital_Concepts_ Loop_ 03 (152392 bytes) £, 160 X 8




The Shiva IDE

[ ] Desktops @ » B & M I General Design Code Preview Materials Nav IS-OHrlds HUDs.
e Changing the panels in each desktop

e Important panels: \

Data Explorer
Game Editor
Attributes Editor
Al Model Editor
HUD Editor
Log Reporter
Script Editor
Particle Editor

e More panels (slightly less important, maybe):

Ambience editor (must have a scene open)
SoundBank Editor

Material Editor

NavMesh Editor

Scene Explorer

Maone

& Al Debugger

Y AlModel Editor

gt Ambience Editor
¢ AnimBank Editor

e AnimClip Editor

attributes Editor

Vs Data Explorer

"y Game Editor

HUD Editor
Log Reporter

= Material Editor
iy MavMesh Editor
.. Particle Editor

, . PolyTrail Editor

. Scene Explorer

Scene Wiewer

=y . Script Editor

. SoundBank Editor

#L - Terrain Editor

Web Mavigator



Overview of the Shiva API



The Shiva API - overvie

Y Reference :‘;Eﬂh
Log lntO StOIthI'lp.COm -|_| Get Started --‘"Egmin:ruphune
G-I Editor - B music
(create a free account) S Bse G 4gnavigato
. 2] Introduction é--‘f‘igneh-.'urk
then select Developer > [ o | Etonan
Documentation i Examples - B pixeimap
EH: Handler --‘I‘Egprujectur
. onEnterFrame é--‘f‘igsn:ene
. *1.° P oninit . -t sensor
Also see the Shiva Wiki B Use @ 4gserver
” .| B Object . Bt session
and Tutorlals --*‘E;‘ganimatiun --‘"Egsﬁ-c
Available when logged | oot B
. . ¢ [-T§ cache - BTEsoun
lntO StOIlCtI'lp.COIn --*‘E;ﬁn::amera --‘f‘igstring
H ebu E syvstem
Lots of targeted examples D omais A
1 . B group . B tfuser
and §Xplanqt10ns of JEF B
specific topics B %huc - @%m
: [~ input -|_|Auth|:|ring Tool
--*‘E;‘glight -|_| External Tools



Key Game Entities

A single-user Shiva game consists of:

* One application object with various SDK methods

* One user object, with various SDK methods and one
or more 'User Main Als' which provide programmer-
defined methods and data

* One or more scenes, with only one active at a time,
with various SDK methods

* 3D game objects, live in the current scene, with zero
or more attached Als which provide programmer-
defined methods and data

 Various assets (3D models, textures, Als, HUDs)
which may be loaded/deleted/attached at runtime



Als

Als are more or less equivalent to classes 1in languages like
Java. They contain:

 Member variables

 Member functions (=private methods)

e Handler functions (=public methods plus automatically-

invoked event handlers for keyboard, mouse, accelerometer
etc.)
e States

Als may be attached to:
 the user object (1n which case they are single-instance)
e 3D game objects (1n which case they may be instantiated
multiple times, with each object having distinct copies of
the member variables)
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What happens when? (flow of control)

e Automatic flow of control
e Predefined Handlers
e States
e Programmed flow of control
e (Calling member functions
e (Calling custom handlers on the user or on a game object —
with or without a delay



Automatic Flow-of-Control;

Predefined Handlers

onlnit happens when the Al 1s first
loaded (if this 1s a User Main Al,
this means as soon as game starts)
onEnterFrame happens once per
frame update (1.e. every time the
game 1s redrawn, many times per
second)

User handlers respond to system
messages, the mouse, the keyboard,
the joypad/accelerometer, multi-
touch events, and multi-user
enter/exit events

Object handlers respond mostly to
sensors (see later)

AlModel Editor

[ Handlers ]

S
£ Custom..
£  onlnit

£ onEnterFrame

£ UserHandler *

£ Object Handler

T e T T

onkKeyboardKeyDown

onsensorCollisionBegin
onsensorCollision
onsensorCollisionEnd

onActivate

onDeactivate

WARARAN AR RN AR R RNANR RNAN R Y R R R RN

onApplicationWillQuit
onApplicationWillPause
onApplicationHasResumed
onMouseMove
onMouseWheel
onMouseButtonDown
onMouseButtonUp
onkKeyboardieyDown
onKeyboardKeyUp
onJoypadStickMove

onloypadButtonD own

onloypadButtonUp

onJoypadButtonPressureChange
onloypadMove

onJoypadIlRMove

onTouchSequenceBegin
onTouchSequenceChange
onTouchSequenceEnd
onUserEntersession
onUserLeaveSession

onUserEnterScene

onUserLeaveScene



Programmed Flow of Control

Calling member functions of the current Al
Calling custom handlers on a game object
e object.sendEvent
* (See Joypad/Accelerometer example next slide)
Calling custom handlers on the user's Al
e user.sendEvent
Delayed calling of object/user handlers
e Use postEvent in place of sendEvent, and add an extra
parameter after the object handle — this defines the delay in
seconds (see Shrapnel example soon)



Joypad/Accelerometer example

nControlOption 1s a member variable of SpaceShooterMainAl which
defines the player's control preference (virtual joystick, accelerometer,

f:t(:.) function SpaceShooterMaindl.ondJoypadMove { ndoypad, nPart, nAxisX, naxi=sY, nAxi=s’Zl )

if { thiz.nControlOption {( }) = 2 } then
local = = this.hPlayerShip ( )
if { = ) then
if { nAxisX<0 )} then
local d = math.clamp { -S0dpAxisX, 1, 10 )
object.zendEvent { =, "SpaceShooterSpaceshipAl™, "onSetXVelocity
elselif ( nAxisX>0 ) then

it
(=N
[

local d = math.clamp { -50%nAxisX, -10, -1 )

object.zendEvent { =, "SpaceShooterSpaceshipAl"™, "onSetXVelocity™, 4 )
else

ocbhject.sendEvent ( s, "SpaceShooterSpaceshipAlI"™, "onSetXVelocity™, 0 )
end

if { nixisY<-0.6 )} then

local d = —math.clamp { 30*¥(nAxi=¥Y+0.68), -10, -1 }

ocbject.zendEvent { 3, "SpaceShooterSpaceshipAl"™, "onSet¥Velocity™, d )
elseif ( nAxisY>-0.6 )} then

local d = —math.clamp {( 0% (nAxi=¥Y+0.6), 1, 10 })

it
-

object.zendEvent { 3, "SpaceShooterSpaceshipAlI"™, "onSetY¥Velocity™, d )
el=se
object.zendEvent { =, "SpaceShooterSpaceshipAl"™, "onSetY¥Velocity™, 0O )
end
end
end



Example with Als: adding shrapnel to

an explosion in the Afterburn game

* Create a new Al called 'ShrapnelAl' to manage the setup,
lifetime and destruction automatically — attach this to the
game object models

e Code: see next slide Models:

3drt_ship_shrapnel01

ParticleEmitters
have been
attached to these
models at design
time (drag emitter
onto model) to
create firey trails
as they spin
across the screen

|
S
o
i

73]
3

=
D
£
<L



function SpaceShooterSpaceshipATl.explode ( )

local hUser = application.getCarrentlUser ( )

local = = this.getObject ( )

local x, ¥, =z = object.getTranzlation { =, object. ) .

local wx application.getCarrentlUserAIVariable ( " =] r "nCamVelX™ ) |S attaChed tO eaCh

local vy application.getCarrentlUserAlVariable ( " ", "nCamVel¥" ) . . .
application.getCarrentUserATVariable [ " ", "nCamVelZ"® ) SpaceShlp ObJeCt after It

local vz paceShooterMaini
jocal semie - - _ e e ... Is spawned into the

local © = application.getlastFrameTime {( } —— u=ses
game

SpaceShooterSpaceshipAl

=]
it

if {( this.bHodArrowWisible {( } )} then
local nComp = hnod.getComponent { hizer, this.sHuadArrow { )} )
hmd. setComponentWisible ( hComp, false )
end
nser. sendEvent { hUser, "SpaceShooterMainaAlI®, "on3hipDestroved®, this.bIsPlayerShip { ),
thiz.nShipHam ( )}, this.sHodArrow { )} )

user.sendEvent { hUser, "SpacelfhooterMainiAI", "onMakeExplosion®, (: ”. /\I
Sma l cex", X, ¥, 2, VX, ¥y, vz, 3, 1.15, =cale ) a |ng USGF-
- §

mall T vaFTwrm] o -

user. zendEvent { hlUszer, "SpaceShoote onMakeExXp

x, "5 ™ handlers to spawn

"SmallDusztExplozion2DEmitter™, x, ¥, Z, VX, ¥vy, v, 1, 1, =cale ) ) .
if ( t < 0.0333 ) thep_ —— 1 5; sec . _ - part|0|e emrtters for
n=zer.sendEvent { hUser, "SpaceShooterMainAI", "onMaksExploszion®™

"SmallFireExplozionEmitter™, x, ¥, 2, ¥X, ¥v¥, ¥vZ2, 3.5, 1, =cale ) eXp|OS|On (ﬂame,
end
_ dust)

if ( £t « 0.0333 )} then —- 1/30 ==c
local numPieces = scale % 3
if { t < 0.02 ) then -- 1/30 s=d
numPieces = scale *

» Only do this if we have a good framerate!

oo

end

local nScaleMin = zcale/numPisces Spawn a number Of 3D Shrapnel
Jooal poTA TR nomemet objects, attach ShrapnelAl to each,

local hi3cene = application.getCuarrentllzsericens ( )

for i=1, numFieces do and call the onSetup handler on it

local =sModel .
if (math.nod ( 1,2 ) = 0 ) then (onSetup is a custom handler | wrote)
sModel = "3drt =hip shrapnel0l™
el=se
sMadel = "3drt ship shrapneld3®
ShrapnelAl:
local p = =s2cene.createBantimelbiject ( hS3cene, =Model ) rEa r]ee "
object.setTranslation ( p, X, ¥, Z, object. )

object.addATModel ( p, I;I-i:,.-_ﬂ-"_---:.:” ) See next

ocbiject.zendEvent ( p, " "onZetup®, nScaleMin, nScaleMax,

Shrapnell .
vx—-&, vté, wy-&, vyts, wz-&, ve+d, 1.0, 3.0, false ) Sllde

end
end



Shrapnel Al - fire and forget’ approach

function ShrapnelAl.onSetup ( nScaleMin, nScaleMax, nVelXMin, nVelXMax, nVelY¥Min, nVelYMax,

nVelZMin, nVelZMax, nLifetimeMin, nLifetimeMax, bGravity )

local o = this.getObject { )
object.setScale { o, math.random { nSc
;, math.random { nScaleMin, nScaleMax )} )

Randomise its scale

dynamics.createBoxBody ( o, 1, 1, 1 )

dynamics.enableGravity ( o, bGravity ) . .
dynamics.enableDynamics { o, trme ) Set It under phySICS ContrOI
dynamics.setAngnlarDamping ( o, 0 )

dynamics.setlinearDamping ( o, 0 }

local vk = math.random ( nVelXMin, nVel¥Max ) Random|se |tS ||near Veloc”:y
local vy = math.random { nVel¥YMin, nVelYMax )

local vz = math.random { nVelZMin, nVelZMax ) /

dynamics.=setlinearVelocity ( o, vx, vy, vz, object. )

object.translate { o, vxf5, vy/5, vz/5, object. )

local rx = math.random {( -7, 7 }

local ry = math.random {( -7, 7 } /

local rz = math.random {( -7, 7 }

dynamics.setAngnlarVelocity { o, rx, ry, rz, object. )

object.rotate ( o, rx, ry, rz, object.

)

local nLifetime = math.random { nLifetimeMin, nLifetimeMax }

object.postEvent ( o, nLifetime¥(0.4, o & |l
object.postEvent ( o, nLifetime*(0.8, , 0.25 )
object.postEvent ( o, nlLifetime,

M Fadal
onrade

"ChrapnelAI™, "onDestrov

ILapiciel

Schedtteits-self-destruction———-—p=
as a delayed call to onDestroy
(also fade it out before that)

in, nScaleMax ), math.random ( nScaleMin, nScaleMax }

scene . destroyBontime0bject

Al Model Edit

View

Shrapnelal

R'ELEL

[ States ]
+ Add skate...

[ Handlers ]

onDestroy [ )
¥ onFade ( nOpacity )
£ onSetup ( nScaleMin, nScaleMax, nVelXMin, nVelX...

Randomise its angular velocity

function ShrapneldAl.onFade { nCpacity )

shape.scetMeshOpacity ( this.getObject { )}, nOpacity }

this.getObject { ) )

{ application.getCurrentlUserScens ( ),
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The Application Object

» There 1s always one application object '3‘;’ EFF"“;J"
. Uncsns
* Primary .uses' . . @ flushAEvents
* Obtaining the user object @ gethame
e Obtaining the user's Al state o ene
. - . . >t.ﬁ getResourceProperty
* Reading/writing variables belonging to =_...¢g,3tL.mqueHm,f,Er
'user main' Als @ mightBeCracked
* Obtaining/switching the user's current "":q”“t )
. - gl resta
camera ObJeCt I|_| Current User
e (Obtaining the user's current scene  @{EEnvionment
object | | [ Loadng
. .. . ) : | B Options
* Reading/writing persistent variables G B Overiay Movie
(stored on disk/flashdrive/webserver) B Time
. . . . . -,_, Users
* Reading/writing various Shiva options R Viewport

(e.g. screen orientation) . @@ Constants



The User Object

é}*‘fv’user
e In a single-player game, there 1s B @Funcons
1 b t Qgetactweliamera
always one user objec @ getsoms
 Many of the user ObJCCt'S SDK %----LﬁgetEcenePrelnﬂdingEtﬂtus
methods are duplicated in the éijg::ji'::':ﬂmm
application object | @ startScensPreloading
e Additionally, the user object can | EEA
. .|_,En'.fir|:|nm&nt
call event handlers on a User Main OB
Al, either immediately :pnstEwent
. ' ' Lo ; sendEvent
(asynChronOUSIy Wlth send ’ . i sendEventimmediate
SynChronOUSIY Wlth i|_,G&n&raI
'sendlmmediate’) or at a | llsom
Il_,‘-.ﬂ&wpurt

predefined delay ('post’) @ @ Constants



The Scene

The scene represents everything that's currently 'live' in the
visible game (mostly renderable 3D objects, though also
some 1nvisble dummy/helper objects)

There 1s always one current scene while the game 1s running
Scenes can generally be set up at design time using drag-
drop, or at runtime by instantiating/deleting objects
programmatically

Which approach is appropriate probably depends on the type
of game, 1.e. are the levels 1n the game unique and content-
rich, or are they generic and algorithmically produced



~% scene

The Scene

I_'iJ ~3 scene

* Primary uses:

Controlling the background image
and/or skybox 1images

Controlling various rendering options
(bloom, fog, ambient colors,
optimizations)

Setting options 1n the physics
(Dynamics) system

Iterating through 3D game objects
Ray casting (colliders/sensors)
Runtime mesh combining

Tagging 3D game objects and finding
them again

Iterating through users 1n the scene
(only for multiuser games..)

E} Lﬁ Functions

- i getName
tﬁ setPaused

.|_|Elackgruun|:|
I|_| Bloom
-|_| Colors
-|_| Dvnamics
 @Fog

.| @5 Objects
-|_| COcean
-|_| O ptimization
-|_| Hay Casting
-|_| Runtime

- Elswy
 BlTags
-|_|Terrain
-|_| Users
I;.i Constants



The Camera

e There can be one or more cameras 1n a scene,
though typically only one 1s active at a time
(defining what's rendered into the viewport)

e Since cameras (conceptually) exist in the 3D
world, many of the same things can be done
to them that can be done to regular 3D
objects, e.g. move them, rotate them etc.
These things are done via the 'object’ part of
the SDK rather than the 'camera' part (see next
slide)

e Useful camera-SDK methods enable:

e Testing visibility of a 3D position

e Projecting of a 3D position onto the 2D
viewport (and vice versa)

e Setting camera parameters (FoV etc.)

e Special effects (depth blur etc.)

E} “1% camera
E} tﬁ Functions

s ; 1 IQ getAspectRatioscale

>IQ isPointinFrustum

%----rﬁisﬂpherelnFrustum

>IQ projectPoint

>IQ zetAspectRatioscale

: >IQ unprojectPoint

(i) Depth Biur

I i Distorsion

| I Distortion

| @i Motion Blur

-|_| VelocityBlur

EH: View
- @ getFieldOView
>Lﬁ getMax\ViewDistance
>Lﬁ getMinViewDistance
- i@ setFieldOView
>Lﬁ sethax\iewDistance

- Lﬁ zetiinViewDistance

t.i Constants



3D Game Objects

3D game objects include (mostly) visible 3D objects
(e.g. imported from Blender), and also cameras and
invisible 'dummy' or 'helper' objects (which are used for
various purposes)
The 'object’ part of the SDK applies to all of these, but
the 'shape' SDK and 'mesh' SDK are only for those which
have a 3D model associated with them
Useful methods of the object SDK enable:
e Attaching Als to objects
* Reading/writing variables belonging to attached Als
* Determing bounding boxes/spheres
e C(Calling event handlers (with or without a delay) on
attached Als
e Parenting/grouping objects (with or without separate
coordinate systems)
e 3D world transformations (translation, rotation,
scale, look at, x/y/z axis calculation etc.)
The shape SDK lets you change the textures and
materials of objects, as well as obtain their meshes
The mesh SDK 1s mostly about adding/removing/moving
the vertices of 3D objects

E’r *‘E mesh

l - Functions
I - Constants

[;}“‘"E"’EIEJEI:’[

B i Functions

t.ﬁ getDistanceToObject
tﬁ getHashCode

t.ﬁ getModelName

t.ﬁ getScene

tﬁ hasController

t.ﬁ isEguallo

- i isKindOf

- i setAnimBank

tﬁ setSoundBank

+}- | Activation
+- | AlModels
4L Bounding Volumes

| Events

+-ul Group
+}-| Transformation

£
£
£
£
£
£
£

ti:wfvf
a

- Visibility
G- i Constants

zhape
tﬂ Functions

.|_|E.ur'.f&5
- @ Mask

: -|_| Materialz

-|_| Materialz Overrides
. I Materials UV Control

. @ Mesh

. -|_| Skeleton

-|_| =keleton Overrides

t,'ﬂ Constants



Miscellaneous useful/important topics

|

Physics Vs. Direct Movement
Co-ordinate Systems
HUDs (=GUlIs)
Importing Media Assets
Particle Emitters
Data: Runtime & Persistent
Device Limitations



Physics Vs. Direct Movement

e Direct control of your game objects can be done, using the
object API
e object.translate, object.rotate, object.lookAt, etc.
* Coded e.g. in the onEnterFrame handler
* In many cases, letting the physics engine control them 1s
better — more CPU efficient, integrated rigid-body collisions
e dynamics.createBoxBody, dynamics.setMass,
dynamics.setLinearVelocity, etc.
'Fire & Forget' (slightly strange at first..)
e Use with sensors & colliders

e Shiva uses the ODE physics engine, by the way..




Adding a sensor

Sensor properties here

Attributes  Controllers  Display B @ Scene  Edit  Display Selection  Tools

& Common Attributes B | ' 7 - &N
Shape Attributes 1 ASEE IO 242

Sensor Attributes et Sane= iz st
SEIEETFN LA RSlear ] Efy

Right-click mod
add sensor

Parameters

10 : —

Visibility

Type :
Transform
Shape: Sphere
Attributes

Offset : 0.100 0.100
i : I Controllers

Sret 1.150
Delete Selection

Sensor collision

Category : ™0
- Collider B Addaboxsensor

Game Edit  Settings Files  Digplay Create Import Export Tools B Reflector

@ Attributes Editor

“ Remaove all sensors

& © Scene Viewer

Models Re & & Projector

op here additionn ect Models. 2 B M Ssamples File Name

When an object passes inside a sensor, if the object has an Al
attached, then the onSensorCollisionBegin handler is executed (see
next slide)



Handling a sensor collision

CT249 Asteroidal : I o W : nLoop CT249_AsteroidAL Handler_onSensorCollisionBegin

[ States |
* Ad
[ Handlers ]

* Add Handler,

W oo =] an N s L R

¥ onSensorCollisionBegin ( nSensorID, hTargetObije... —-- nSensorID tells us which of our sensors has touched another sensor
—— hTargetCbject is a handle to the game object owning the other sensor
-- nTargetSensorID tells us the ID of the senaor on the target abjecd

i
2
o
L



Co-ordinate Systems

* object.kGlobalSpace .. the world's root co-ordinate system
* object.kLLocalSpace.. each object's local co-ordinate system




HUDs (=GUIs)

e Drag-drop GUI builder with integrated animation system
* Use hud.callAction to initiate an animation

Main  Desktop  Help itor ! Design Code Preview Materials Nav = Sounds HUDs.

IE' General Component Timer Action 3| B

Objects 5 SpaceShoote 1 BallGame_Menul
B General
% Initial Action :
B components (20)
= Il | Cantainer
Android
AppStore
BuyFullversion

FacebookIcon
Flag_brazil
Flag_china
Flag_france
Flag_germany
Flag_italy
Flag_japan
Flag_korea
Flag_spain
Flag_uk
HighScores
LoadingText
QOptions
Profile
QuickGame
Tournament

@ Scene Explorer
HAARAAAEAEAA A H

mers (0}
Actions (3)
% EnterMenuleft
=% SetPosition [ Container, -150.00, 50.00 )
=p InterpolatePosition { Container, 50.00, 50.00, Power2, 500 )
% BdtMenuleft
% ExitMenuRight

D¢

Ggme

ozee®

[ERROR] AI Error : check log for details A 40 w13




Importing Media Assets

e The Data Explorer module maintains a library of media
assets that you can drag-drop into your games via the Game
Editor module

e Import menu to add 3d models, animations (collada format),
textures/images (jpg, png), sounds (ogg, wav, mp3) etc.

Game Edit Settings B @ Files Display Create Jlmpet, Export  Tools

enes Models' Resources  Plugins Environment = E; . w Scene
rop here a : . E M8 Samples ﬁ Madel File Name
. : Games 2 AnimClip ship42_lifeimage
- Models — ship 09 ALm
: E Movie ship_09_ALm04
B Plugins :

g ship_09 4
@ ! Sound
=] - Re ;':|'|i|:|5'_|:||I.IE

b s
41 Music

M Texture

ships_blue_metallic

AnimGlips = :':hi|:-|s_green_meta||i|: 768 KB 04/11/2011 18:52 %512 % :
Ernks _ships_greenandred 768 KB 04/11/2011 19:22 512 x 512 x 24 bits
HeightMaps ™ 3drt_ships_greenandyellow_metallic

HUD ™ sfrikag
Materials ™ afterburn_logo 512 x 256 x 32 bits
™ Android_Market 16 KB 19/04/2011 14:42 64 x 64 x 32 bits

H
BE

Game Editor
Data Explorer

[ERROR] AL Error: check log for details  Jf4 40



Particle Emitters

e Very computationally efficient way to do special effects —
flames, raindrops, explosions, etc.

e Particles are textured billboards emitted from a source, with
physical characteristics and size/movement/colour/opacity
changes over their lifetime

e Very flexible with some thought..




Data; runtime & persistent

Runtime data 1s attached to the user or to game objects as
member variables of their attached Als

There are two ways of persisting data to disk/webserver
CurrentUserEnvironment variables, controlled by the
Application object:

e application.getCurrentUserEnvironmentVariable

 application.setCurrentUserEnvironmentVariable

 application.loadCurrentUserEnvironment

e application.saveCurrentUserEnvironment

e http://www.stonetrip.com/developer/520-local-environment
xml objects, loaded/saved as xml files, either locally or via
HTTP POST to webserver; searchable/editable via the xml API
in Shiva

e xml.send, xml.receive

 http://www.stonetrip.com/developer/377-xml-manipulation


http://www.stonetrip.com/developer/520-local-environment
http://www.stonetrip.com/developer/377-xml-manipulation

Device Limitations

A phone 1s a limited device, not as powerful as a PC
OpenGLES 1s limited 1n specific ways versus its big brother
OpenGL
e You must minimise draw calls, even more than polygon
count
Lua script 1s interpreted, hence inefficient, so you must limit
the amount of work you're doing per-frame
e Clever use of postEvent delayed calls can help
(interleave operations on objects over different frames)
e Let the physics system control as much as possible (since
it's compiled and optimised)
A good 1dea 1s to scale back special effects based on frame-
rate (therefore suits multiple devices simultaneously)



:i%‘ Thank you.. :-)

The Shiva Game Engine

www.stonetrip.com

and web-player demos
of some of my games!

/ Sam Redfern
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