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Why rebuilding the engine?

More data
Bigger team
Multiple studio locations
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BaseCamera -1519.43:-356.83:12.43

WeatherPresets
Time template
<- Select value ->

®@sun  (OMoon

Axes deflection:

Zaxis | 30.00

Y axis | 20.00

Curve limits :
Start [5.00 |2

End | 19.00 |2

Horizon angle:

sun | 15.00 [

Preview

Play

Time (game vs real):
Weather template

<-Select value ->
L

Global syn Glow

Traffic (%) | 1
Pedestrians (%) | 10
Parked cars (%) | 50
Headlights (%) | 0
Night emissivity

I
Post process | <

Day template

DT_JA_FreeRideDay

Save Reset

Time: TT_JA_FreeRig
Weather: | WT_JA_FreeRi

Winter
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a%x~o P rain_mask

a% o 6 sun_shade

ok @ uni_grocery_backyard ground lod0

a%xo P uni_grocery._entrace_corner panel A lod0
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gk 06 hc_loc grocery_01_baked =

a%x o 6 rain_mask

a% o 6 sun_shade

ok @ uni_grocery_backyard ground lod0

g% @ uni_grocery_entrace_corner_panel A _lod0

R = 6 uni_grocery_entrace_corner_panel_B_lod0

a% o @ uni_grocery_entrance_panel_A _lod0

a%o @ uni_grocery_entrance_panel B lod0
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Pain points

World editor

Difficult to use pipelines
Very bad iteration times
NO asset management
Code bound entity system
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Goals

More accessible tools
Able to deal with large amounts of data
Data driven
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Major changes

New world editor
New object system
Build system

Local iteration
Visual scripting

S
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/s ~

Middleware integration
Physics
Animation
Navigation
Ul
Audio
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Old World Editor

Bread and butter for most content creators
Obsolete technology used (WInAPI)
Difficult to extend

We had lot of other C# based tools
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New world editor goals

Increase productivity
Simple to extend
Production ready ASAP
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New world editor decisions

New tool In C#/\WPF w/ DevEXxpress

Integrate old editor plugins in new editor
Use C++/CLI for engine communication

Get users involved early on
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C# and WPF

It IS Indeed faster to write tools

Difficult to write responsive tools

It Is difficult to hire engineers with WPF experience
DevEXxpress has Its Issues

DirectX9 support only
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Integrate old editor plugins

WINAPI plugins fluently integrated in .NET app

There Is a price
Performance of whole editor
Old plugins don't fit nicely




838 test_basic - World Forge™ X

File Edit View Create Tools Materal Effects
Scene Outliner 3
+@ ": b ’-; ,IJ E' @
Layers Types
Kit Model
Dynamic Legal_Approved Script
FrameProp Legal In_DB

Has Origin Light

_test_basic

Tt ® @ 2 _test basic scripts*
LRk CJ _test basic_viscripts
b @ =

Bb® OB entty

ke ©6

ke 06

Type: IRes

Path: /blueprints/vehicles/cars/smith_mainline_p
File Size: 242 KB (248,650 bytes)

Parent: /models/vehicles/cars/smith_mainline_p.it

T b e OO H ool A emem ot

Scene smith_mainline_p_bv_00

Al Game Audio Physics Window

BRIw
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Fusion 3.17.10.0
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Prope

P-N@EOXOIF %E i

’ 5 ‘ smith_mainline_p_body.xml

/materials/vehicles/cars/smith_mainline p

" ‘ smith_mainline_p_intenorxml

s /matenials/vehicles/cars/smith_mainfine_p
' ‘ new. pla!cs.xml
/materials/vehicles/_universal

/. universal

' ‘ smith mamllnc_p_chromc,xml

/matenials/v 0'\.&94/:5‘(")0‘")' mainiine_p

’ ‘ glass universal.xml
/i v s/ universal
m Ilghts spzxml

/matenials/vehicles/_universal

i

No axis | Pivot rotation | £7 _test basic_scripts

Q

1.
Q;)

- B 225

178.5712

72.99406

=]

(® SceneObject
smith_mainline_p_bv_00
Position 1785712
All Rotation 0

Scale

o

V' Activate on game start

@ FramePropComponent
@ KitComponent

(@ NavObjectCoverComponent Delete

Template Name

AllowMergeAlObjects
© GameAudioRainComponent  Delete
@ SysAudioObjectComponent

@ EntityWrapperComponent  Delete

-0.1434125 - |9 0. - 0. -

72.99406
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W& smith_mainine_p_bv_00 [ ACTIVATE IMPULSE: -1 DISABLERN
@ Root [ UM J
EI Scale bone [ SCALE BONE;BODY;SPEED MN: 10 CU
~2 [Col] Kolize1_Colision
{Cof] Kolize2_Colision
l bumperB [ JONT INT;BUMPER;ANGULAR FREE: )
E' ficence_plateB [ NOT PART ]
deform_bumperBR [ SMDB;SKIN ZONE: 15]
| deform_bumperBL [ SMDB;SKIN ZONE: 14]
E} El bumperF [ JOINT INT,BUMPER;ANGULAR FREE: ¥
E' licence_plateF [ NOT PART ]
g| deform_bumperFR [ SMDB;SKIN ZONE: 2]
g| deform_bumperfFL [ SMDB;SKN ZONE: 1]
E] EI coverB [ JOINT INT;,COVERANGULAR FREE: Y2
E| deform_coverBL [ SMDB;SKIN ZONE: 13]
El deform_coverBR [ SMDB;SKIN ZONE: 13]
é gl coverF [ JOINT INT,COVER:ANGULAR FREE: Y:A
E' deform_coverFR [ SMDB;SKIN ZONE: 3 ]
| deform_coverFL [ SMDB;SKIN ZONE: 3]
“ €3 Koht_police_17 [ LIGHT VEHICLE: SEARCK
El | doorBR [ JOINT INT;ANGULAR FREE: Y;ANGULA
El window_doorBR [ WINDOW,OPENABLE;DEPT
i | deform_doorBR [ SMDB;SKIN ZONE: 10]
B G SEATO3[SEAT: 3]
\—@p TARGET AIMO3 [ TARGET Al |
Q @ handleBR [ LOCK,CAR DOOR HANDLE ]
Q@ lock_BR [ CAR DOOR LOCK ]
E; | doorBL [ JOINT INT;ANGULAR FREE: Y;ANGULA
El window_doorBL [ WINDOW,OPENABLE DEPT
| E' deform_doorBL [ SMDB;SKIN ZONE: 9]
| E] Qp SEAT02 [ SEAT: 2]
@ TARGET AIMO2 [ TARGET AlM |
i~4) @ handleBL [ LOCKCAR DOOR HANDLE ]
€3 & lock_BL[CARDOOR LOCK]
| doorFL [ JOINT INT,ANGULAR FREE: Y;ANGULAI
EI window_doorFL [ WINDOW,OPENABLE;SKIN
El window_doorFL2 [ WINDOW,;SKIN ZONE: 18;
! I deform_doorfL [ SMDB;SKIN ZONE: 6]
=R SEATO [ SEAT:0)
i Gp TARGET AMO [ TARGET AM ]
i-4€) & handleFL [ LOCK.CAR DOOR HANDLE ]
£GP lock_FL[CARDOOR LOCK]
=] El doorFR [ JOINT INT,ANGULAR FREE: Y;ANGULA
E| window_doorFR2 [ WINDOW:SKN ZONE: 18,
| window_doorFR [ WINDOW;OPENABLE;DEPT
: E' deform_doorFR [ SMDB;SKIN ZONE: 7 ]
| E-Gp SEAT[SEAT:1]
i p TARGET AIM1[TARGET AM ]
} Q@ handiefR [ LOCK;CAR DOOR HANDLE ]
|- €)@ lbck FRICARDOORLOCK]
g] Rest bone [ NOT PART;REST BONE |

@) 2 - AD4 -~ QFlttoRenderView >

Export to XML Save
Filter: | All Propert

smith_mainline_p_bv_00

DEFAULT PROPERTIES

(3] AcTvaTE IMPULSE

| ACTIVATE POWER

HITPOINTS -1 hp

HUMAN COLLISION RULE

DEACTIVATE THRESHOLD  |HIGH
CAMERA COLLISION

User remarks for this model:

ADD PROPERTY

SelOrg ~
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Use C++/CLI for engine communication

It looks ugly and doesn’t support modern C++
Linking was very expensive
Debugging is slow and not reliable
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Get users involved early on

Shared ownership

Iterative development based on early feedback
Trap of too many Iiterations

Dealing with layout/colors too soon
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. esson learned

C# and DevExpress was a good choice
WPF not so much

C++/CLI was a terrible choice
Involving users early on Is great
Keeping WINAPI plugins was necessary




World editor

Deployment
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New object system

Asset and file management
Inheritance and grouping
Empowering content creators
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Asset and file management goals

Easy tracking of dependencies

Support binary & text format with minimal effort
ldentify objects by ID

Backward and forward compatible
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Asset and flle management decisions

Use C++ Reflection for serialization
Every object has a unique identifier
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Use C++ Reflection for serialization

Very simple for engineers to expose data
Macro based internal framework
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C_SkeletonComponent

m_ImmutableData
m_VirtualBoneImmutableData
m_WorldAABB

m_LocalAABB
m_SkeletonActivation

C _SkeletonComponent ©x0fa73185
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Use C++ Reflection for serialization

Very simple for engineers to expose data
Reasonable backward and forward compatibility
No need for versioning system

Strong code-data dependency

/
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Every object has a unique ID

Free movement of assets around
Service reading TOC and tracking IDs
Easy to query for dependencies

There were a lot of objects
We had to disable them for some classes

/
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Unique ID system iIssues

Service on the background Is quite annoying
You can’t copy files anymore
Export from external tools is tricky
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Inheritance system

Increase reusability of assets

Easy to use
By engineers
By content creators

ADbility to override anything
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Inheritance system

Dealt within serialization code

Based on reflection and unique IDs
No restrictions of what can be modified
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Inheritance system

It worked out great
But...

Comparing parent with child on save is fragile




Y “ ; \“\\"
rd
[/ | |
3S CONFERENCE | MARCH 19-23, 2018 | EXPO: MARQ‘A-QS.M #GDC1E f | '\\ o \ *

Inheritance system

Parent VS )
Stored data

Child B Add B after 2nd
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Inheritance system

It worked out great
But...

Comparing parent with child on save is fragile
Resave dependents
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Inheritance system
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Resave dependents

We didn’t figure out how to fix in production
Introduced a “feature” to resave dependents
Very difficult to understand when to use it
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Empowering content creators

Ability to compose objects
Grouping of objects together
Object level scripting using visual language
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Flexibility advantages

Content creators got more powerful
Very fast prototyping of new features
Some prototypes can turn into features as IS




: ONFERENCE | MARCH 19-23, 2018 | EXPO: MARC

Flexibility disadvantages

| oss of control
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Expectation

13 objects 1006 objects
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Flexibility disadvantages

| oss of control

Generic approach Is not always great
Object level scripting Is scary
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. esson learned

Having unique ID per object is great

Generic Inheritance system based on comparing
parent with child Is tricky

Giving power to user exceeded our expectation
Everything that the tech allows will be used

/
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World editor
ODbject system
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Context for release

Production started before we were done
We spent a year In isolation

Painful merges from main branch

Long data conversions
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Changing plans

World Editor and Object system together
Changed our mind on backward compatibility
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QA testing

QA Involved
Very early for tools

Just 3 months before deployment for game

Game testing was simple
World editor testing was not very effective
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Power user testing

Power user group assembled!
We got better feedback

Quality of feedback declined rapidly
Lost focus on throw away work

Importance of having real goals
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Training people

Power users helped again

Presentations of new tools and concepts
Workstation with new World Editor
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Last days before deployment

Merging to new engine branch every day
Locking tricky content on main branch
Moving some gameplay engineers ahead of time
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D-Day

Friday everyone submits and go home early
Dealt with the move over weekend

Monday everyone goes to office and starts working
on new branch

Production helped with setting up everyone
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Post deployment

Issues not found by Power users or QA

Found few rare workflows engineers didn't know
about

Early feedback not very positive
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Deployment lessons

Deployment breaks illusions
Testing on artificial content is not effective
Missing documentation/explanations

New features were misused or misunderstood
Inheriting object instead of copying
Still copying files outside of our tools

/
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First year after deployment

Latent issues like resave dependents
Lot of bullet proofing
Explosion of new components
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Conclusion

Upgraded to modern engine

Faster learning curve for new users
Consistent control for editor
Deployment during production is not fun

AN ‘
| ‘< ’}// s “\‘\\ \
¥4
\\\ . -




ONFERENCE | MARCH 19-23, 2018 | EXPO: MARCH 21-23,2018 #GDCI¢

=

Bright future

We were mature on release

DLC production proved the technology




Thanks! Questions?

Jan:Kratochvil

jan.kratochvil@2kgames.com
https://hangarl3games.com
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