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Let's make games using Pascall




Michalis
Kamburelis

Castle Game Engine
https://castle-engine.i0/

PasDoc
https://pasdoc.github.io/

: Modern Pascal Introduction

I https://castle-engine.io/modern_pascal

' Involved in 3D standards
 X3D (Web3D), gITF (Khronos), new: IFC
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Castle Game Engine introduction
o features
o editor
o coding - handle input, log, handle button click, change translation
Physics
o  setup physics, test in editor
o apply force from code
Walking and creatures - full game
[FC support

mORMot integration demo - network integration






& (Upen-source game engine. Design
50 applications. Code using Pascal.

FPS Game Example

[*gameviewplay.castle-user-interface] fps_game | Castle Game Engine
Project Design Edit Viewport Physics Code Run Data Help
Hierarchy w T ETIE Physic Mainiewport: e Selected:
% (S [ 35 ] uisnap b ysis: B |1 TransformReference? (TCastleTransformRe:
Basic Layout Events All
mponents o
Gastshadows u
Background 1 sl )
WalkNa Exists @ (True)
Crosshair Name TransformReferencez <
:;”“QPC“”””‘S y » Reference Trees \
tems <
Eapetviors RenderLayer rlparent ‘ N
undSourceFootsteps » Rotation 0.001.000.000.33
SoundFootsteps » sale 1.001.001.00 =
SceneLevel » Translation -11.410.02-19.85
- scenel
+ Behaviors
MeshCollider1
RigidBody1
GroupOFirees
+ Tree
Trees
~ TransformReference
+ Behaviors
StickTosurfacel

83.20 (only render: 129.82)

< Behaviors
StickToSurface2
~ Enemies
SceneKnight2
eneKnight1
SceneKnights Testessage

SceneKnight6 ekt tesiage

Files | Output

code
» data

castleautogenerated.pas
CastleEngineManiFest.xml
fps_game
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(Game engine - design and code your game

o FEditor

o Powerful APl using modern Pascal

Open-source and free (also to develop proprietary applications)

o (et it from https://castle-engine.io/ right now

Delphi, C++ Builder and FPC

Actually used to release games on Steam, Google Play, Nintendo, AppStore.
o Worked with amazing professional people at Cat-astrophe Games.

0
0



https://castle-engine.io/

R

R

3D and 2D

Cross-platform

o Desktop, mobile, console (Switch), web

o With Delphi: Windows and Linux; Android is coming soon

Data from anywhere, thanks to these 30 standards that | love so much
o Blender, Maya, 3ds Max...

o Ready from Sketchfab, Quaternius, OpenGameArt...

Graphics: shader effects, shadows, mirrors, PBR...

Own Ul components (and/or surround with FMX or VCL Ul) g





http://www.youtube.com/watch?v=88r_uOPiVfE

0 200 20 2

Views are a bit like forms

Handle key

Make log

Handle button click

Change SomeScene.Translation

o everything in editor is class instances + their properties



®

Design a 20 game level in editor
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§. [gameviewplay.castle-user-interface] creature_behaviors | Castle Game Engine i a X
Project Design Edit Viewport Physics Code Run Data Help

Hierarchy ®|/wr S22 ] visnap: 10 B ' Physics: @ l' :fyamVvapcmPevspemve Selected: i

¥ oEavion Box4 (TCastleBox)
SoundSource2 Move with AWSD or mouse dragging Basic
S XX Layout All
Living2 Hold right mouse button to rotate with "Mouse Look" PHYSICS SIMULATION [Hitezes i
MoeAEER Press F5 to make a screenshot. e e et CastShadows (True)
> Color FFFFFF
v SceneSkeleton3
. > Direction 001
v Behaviors =
DoubleSided ] (False)
SoundSource3
) Exists (True)
Living3 S el
R e Na(erla :m ! ysical
v SceneSkeleton4 am.e = o
PreciseCollisions | (] (False)
v Behaviors Remdort. P
P — enderlLayer rlParent :
RenderOptions RenderOptions
i Rotat 000deg(0)
MoveAttackd SO? ion e €9
> Scale
v SceneSkeleton5
> Size 222
v Behaviors e
exture
SoundSource5 &
U TextureNormalMa|
Lwing5 > Translati 04.420.02
MoveAttack5 Urans ation = 0 A
v Box1 P
v Behaviors
RigidBody1
BoxCollider1
v Box2
v Behaviors
RigidBody3
BoxCollider2
v Box3
v Behaviors
RigidBody4
BoxCollider3
v Box4
Files Output
creature_behaviors Name Size Type
code I flaunch.wav 96 kB wav
v data S r annot k initia

audio backen i tion failed
level A brary S | 2b |




j

-> We have AP to detect collisions, cause forces, query raycasts etc.
-=> Example to apply impulse on key press:

if Event.IsKey(keyZ) then
begin
HitTransform := MainViewport.TransformHit(MainViewport.RenderRect.Center, true);
//HitTransform := MainViewport.TransformUnderMouse;
if (HitTransform <> nil) and
(HitTransform.RigidBody <> nil) then

begin
HitTransform.RigidBody.ApplyImpulse(
MainViewport.Camera.WorldDirection * 5,
MainViewport.Camera.WorldTranslation);
end;
Exit(true);
end;







-> Protip: search "modular” assets on open-source 3D assets sites
o https://castle-engine.io/assets.php

o These are your lego blocks to design levels, in Blender and/or
our engine editor

-> Enhance them with props and creatures, in our engine editor

]
]


https://castle-engine.io/assets.php

L [gameviewmain.castle-user-interface] game_3d | Castle Game Engine

Broject Design Edit Viewport Physics
Hierarchy
~ RootGraup.
LabelFos
~ Viewportt

Code Run Data Help

. Viewpertl Prspectie
Uisnap: 10 f3 Fy

lected:
WalkNavigation! (TCastleWalkNavigation)

Basic Layout Events Al Info

CheckCollisions (True)
ht

~ Non-Visual Components
Background1

(True)
WalkNavigation

@ (e
8 (True)
InvertVerticalMous () (False)
MouseDraggingH(0
MouseDraggingM 001
MouseDrag »gvin
MouseDraghtode | mdWalkRotate
O (False)

Pointlight4
PointLights.
ScenelevelDungeont

R Flle Edt Render Window Help Default o (i RenderL.

User Perspective
(15) Scene Collection | decoratiVe.00:

Preferrectieight
Radius
RotationHorizonts 262
RotationVertcalSy 175

® ZoomEnabled 1[ (False)

)

Files  Output

A ’ o ) Castle Game Engine version: 7.0-alpha.3 snapshot.
' Compiled with Delphi (Compiler Version 36).
Platform: Deskiop, O Version: Windows 11 (Version 23H2, OS Build 22
1ZLib detected (version 1.
LibPng detected (version 140).

-bit Edition) (code compiled for 64-bit architecture).

Rendering Initilized: OpenGL 46 (Nvidia) (moden rendering: True) (for more info: LogGLInformationVerbose:=true)
Path: Program ata path detected as “fil:///C:/cygwiné/nome/michalis/sources/castle-engine/conference-zlot-delphi-2024/game 3d/data/"

Clcecztty (Command finished with status 0

decorative

L gameviewmaincasie-usr-nteface] game_3d | Castie Game Engine

Project Design Edit Viewport Physics Code Run Data Help

Hierarchy o Selected
iy

v RootGroup. WalkNavigationT (TCastleWalkNavigation)

W, Object Mode | View: Select  Add  Object | I, Global | (v} © |30 . 2. [ ObjectMode v Vi decorative 15 o LabelFps Basic layowt Events Al Info
& Vlewporcl CheckCollisions | @ (True)
Playback v Keying v View Marker e Pren 15 G Stat 1 End 250 Preview < Non-Visual Components CrouchHeight |05
15 Backgroundi L1
— WalkNavigation1

8 (True)
Gravity 8 (True)
InvertVerticalMous [ (False)
MouseDragaingH( 0
MouseDraggingM 001
MouseDragaingVe 0
MouseDraghtode | mdWalkRotate
Mouselook | (Fa
MouselookHorizo 0
MouseLookertcal 0
MoveHorizontals 1
10
MoveVertcalspeel 1
WelkNavigation1
PreferredHeight |16
Radius 025
RotationHorizonta 262
RotationVertcalSg 175
ZoomEnabled 1[ (False)

~ Items
Cameral
PointLight!
Pointlight2
Pointlight3
Pointlight4
PointLights.
enelevelDungeont

Files  Output
Castle Game Engine version: 7.0-alpha.3 snapshot.
‘ompiled with Delphi (Compiler Version 36).
Platform: Deskiop, O Version: Windows 11 (Version 23H2, OS Build 22631.4317, 64-bit Edition) (code compiled for 64-bit architectur
2L detected (version 12.3).
LibPng detected (version 1.40).

Rendering nitilized: OpenGL 46 (Nvidia) (moden rendering: True) (for more info: LogGLInformationVerbose:=true)

Path: Program ata path detected as “fl:///C:/cygwiné#/home/michalis/sources/castle-engine/conference-2lot-delphi-2024/game_3d/data/”

Command finished with status 0.



Example 2

[gameviewmain.castle-user-interface] walk_3d_game_controllers | Castle Game Engine

L 2D Wialking With Game Controllers

Project Design Edit Viewport
Hierarchy

Physics Code Run Data Help
w P - . MainViewport: perspective
© R | G2 vsnep: 10 I[P physics: || penve &

Selected:
SceneHorse1 (TCastleScene)

+ Behaviors Walk AWSD Left stick "
hColliders Castle Game Engine Basic | Layout All
RigidBody9 Make games using Pascal! AutoAnimation  Idle_2 a Shik P B
SceneRockMedium15 Take the gamepad (long press Xbox ball to wake it up) and play. e @ (True) un Shi ess left stick
< Behaviors Can you find the secret message? G i
MeshCollider6 And use laptop to tweak this demo codé’and data! Erli: @ (L Crovet c 3
RigidBody10 Castshadows @ (True) .
SceneRockMedium16 DefaultAnimatio 0
panaviors » Direction -0.428340-0.90362 Push Enter Left trigger
MeshCollider7
RigidBody11 Exists @ (True)
SceneRockMedium17 P e ExposeTransforr (TStrings)
+ Behaviors # Name SceneHorse1
MeshColliders
RigidBody12 PreciseCollisions  (False)
SceneRockMedium18 ProcessEvents @ (True)
i Renderlayer  rlParent 6

MeshColliders
RigidBody13
SceneRockMedium19
* Behaviors
MeshCollider1
RigidBody14
~ Animals

Files Output

code
+ data

Name

[ code

O data
castleautogenerated.pas
CastleEngineManifest.xml
READMEmd
screenshot.png
screenshot2.png

ng
walk 3d game controllers

» RenderOptions  (TCastleRenderOptions)
» Rotation 010deg(205.3623)
» Scale 050505
TimePlaying (True)
TimePlayingSpee 1
» Translation  -5.349710.01-8.69632

Type

IphiDa

conference



—C sUppor

—




-> |nteroperability with [FC, standard for BIM (Building Information
Modeling)

o Layman terms: Designing in 3D Real Things

Blender + BonsaiBIM

-reeGAD

Jur engine can render [FC, and also "think"using IFC classes

o You can add, translate things like l[fcWall, [fcWindow and ~300
more IFC concepts "

B
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o Edt Ronder Window Help
. p

ne Collection

IcProjectMy Projc @ © @1
v & Iicbuildingstor @ © @

- 1fcBullding
> ¥ 1fcColumn/
> 'V ticColumn/
> V ItcColumn/
> V IteDoor/Do
> ¥ 1fcDoor/Do
> WV 1feDoor/Do
> 'V Tickumiture
> W IicFumiture
> W HcFumiture
> W IfcFumire
> WV IfcFumiture
> 'V TieFumiture
> W ticFumiture
> W HcFumiture
> ¥ IfcFumire
> WV IfcFumiture
> W IicFumiture
> 'V TicMember
> WV Hesanitary
> WV Iesanitary
> V Ifcsanitary
> V tfestab/Sia

J- tiestairsta
> ¥ IfcstairFlig
> V Iewalywa
> V Iewaliwa
> V 1fewatywa

(Unsaved) - Blender 4.3.1

Modeling  Sculpting diting aint  Shading  Anima

) ObjectMode ~ View Select Add Object 1, Gioval + (v @) Mix - (&)

[}

User Perspective
(1) IrcBuildingStorey/02

Options +

@ @ viewsayer

85 scone

CACIOL T Sed-]

@ Project Overview

v Project Info

] modslitc

% IFCSchema TFC4

A7 IFCMVD  DesignTransfer...

2, Saved®  2026-09-241
IhomefmichaL..tects/mode.fc
> Git

~ Spatal
P

& Default02

IfcBuilding

ect
v € Mysite
v 4 WyBuiding

Native IFC in Castle Game Engine

New (create new IFC instance in memor
Load IFC file...

Save IFC file (direct save of IFC structure)...

Save X3D or STL (SaveNode)
Add Random Wall

Add Random Wall And Window

Move Random Element (like a Wall or Floor)
Change Wireframe Effect [SEINEIES
View Entire Model

(VETECEC a1 3 Left selects, right navigates J§ Left navigates, right selects

O Display IFC debug geometry (IfcBoundingBox) ‘

epresent:

T\cheometncRepresentanoncontext
(~detected 3D ModelContext)

TifcGeometricRepresentationContext
(~detected 2D PlanContext)

erarch

TifcProject "My Project”

sDecomposedBy: TifcSite "My Site"
IsDecomposedBy: TifcBuilding “My Building*
IsDecomposedBy: TifcBuildingStorey "
(" detected best container)
ContainsElements: TifcRoof "Roof"
IsDecomposedBy: TifcBuildingStorey "01"
ContainsElements: TifcFurniture “Furniture”
ContainsElements: TifcWall "Wall"
HasOpenings: TifcOpeningElement “Opening”
ContainsElements: TifcBeam “Beam
ContainsElements: TifcFurniture "Furniture”
ContainsElements: TifcRailing “Railing
ContainsElements: TifcWindow "Window"
ContainsElements: TifcBeam “Beam"
ContainsElements: TifcSlab “Slab"
ContainsElements: TifcWindow "Window"
ContainsElsments: TifcOpeningElement “Opening”
ContainsElements: TifcBeam *
(CarSain  armant. 1fcHaaih Haan
ContainsElements: TifcBeam “Beam
ContainsElsments: TifcFumiture ‘Fumiture®
ContainsElements:
ContainsElements:
ContainsElements:
ContainsElements:
ContainsElements:
LS Bl B T
ContainsElements: TifcBeam
ContainsElements: TifcBeam “Beam
ContainsElements: TifcWall "Wall
HasOpenings: TifcOpeningElement *Opening™
ContainsElements: TifcBeam “Beam!
IsDecomposedBy: TifcBuildingStorey "00"
ContainsElements: TifcFurniture "Furniture”
ContainsElements: TifcFurniture “Furniture”
ContainsElements: TifcColumn “Column®
ContainsElements: TifcWall “Wall*
HasOpenings: TifcOpeningElement “Opening*
ContainsElements: TifcColumn “Column”
ContainsElements: TifcWindow "Window"
ContainsElements: TifcDoor “Door
ContainsElements: TifcWall “Wall*
HasOpenings: TifcOpeningElement “Opening*




MORMOt Integration
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Engine is really just a collection of Pascal units

Integrate it with any existing codebase or library you like

(This also includes possible integration on VCL or FMX form!)
Here, a demo you can use CGE + mORMot

o to make collahorative 3D world editing

o CGE does frontend, display and edit

o mORMot does ORM, so network communication + persistence

]



Client - Collaborative editing using Castle Game Engine and mORMot2 Client - Collaborative editing using Castle Game Engine and mORMot2

| Add Box | LT

B S




Community support: https://www.patreon.com/castleengine
Cooperation with companies (consulting, dedicated features, platforms...)
o https://castle-engine.io/donate

See what we plan: https://castle-engine.io/roadmap

Talk to me: michalis@castle-engine.io



https://www.patreon.com/castleengine
https://castle-engine.io/donate
https://castle-engine.io/roadmap
mailto:michalis@castle-engine.io
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THANK YOU!

michalis@castle-engine.io

https://castle-engine.io
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