Making Huge Games in Unity
with TOOLS!
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Pillars of Eternity

Target becomes t

concussive blast of psychic energy,

- suffering Raw damage from the
trauma. Characters in a conical area
behind the target failing a Fortitude
check are knocked prone from the
blast.

Right-click for details,
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Pillars of Eternity Il: Deadfire
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Unity with a Large Project

Pros

 Fast start

- Lots of functionality  Black box
built In

e Popular — lots of
resources available

* Pushing the

ReleaseAllScriptCaches did not release all script ca

Assembly-CSharp: :Persistence
ASEEnbly—ESharp:Eane:DeferredPuintLighﬂ




Problems for Huge Games

1. Searching: Is this asset/prefab/script used?
Where?

2. Maintaining Compatibility: Don't break old data.

3. Standalone Divergence: some bugs only
happen in the standalone build.



Tools

* A program or part of a program that automates
or streamlines a development task.

* Help you make your game better, make it
faster, and have a better time.
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Tools

* A program or part of a program that automates
or streamlines a development task.

* Help you make your game better, make it
faster, and have a better time.

* As a programmer, they make people like you.



Tools

* A program or part of a program that automates
or streamlines a development task.

* Help you make your game better, make it
faster, and have a better time.

* As a programmer, they make people like you.
* Not the primary goal.



Tools

1. Have an idea
2. Evaluate development tim
* Time savings
* |Improved results
* Enjoy work more

3. Make it
4. Use it




HOW LONG CAN YOU WORK ON MAKING A ROUTINE. TASK MORE

EFRCIENT BEFORE YOURE SPENDING MORE TME THAN YOU SAVE?
(RCROSS FIVE YEARS)

HOW OFTEN YOU DO THE TRSK ————
E%uw 5fer DALY WEEKLY MONFLY YEARLY

1 sezon0 [T 0nY | 26085 | iffes | vpaies| e | e

MINUTES SECONDS
sm@m 120085 | 240085 | DL | puives,| sefos

30 SECONDS | L1 L erxcs | [ 3] OAYS | 12 HouRs | 2 Hoves | SO
oW 4 e (G T8 oavs [T] oay | 4 Hoves | 1 Hook

Borrowed from Randall Munroe (xkcd.com/1205)




Re-use

* There are already great
common problems.

* There is often still a (time) co
tools.




In-Unity Tools

* Property Drawer
e Custom Inspector

e Editor Window
e Gizmos




Property Drawer

 Change how fields of a particular type are
drawn in the inspector

* Good for removing the need to expand
serialized classes

¥ MNone (Fluid Type)




Property Drawer

* Create a script in a folder called 'Editor’

- A magic folder that excludes the scripts from
standalone builds

 |nherit 'UnityEditor.PropertyDrawer
 Add a [CustomPropertyDrawer] attribute

* Use methods on UnityEngine.GUI[Layout],
UnityEditor.EditorGUI[Layout]



Fusing UnityEditor;
using UnityEngine;

[CustomPropertyDrawer(typeof(Item))]
Blpublic class ItemPropertyDrawer : PropertyDrawer

1
private GUIContent m_separatorContent;
= public override void OnGUI(Rect position, SerializedProperty property, GUIContent label)
{
ff find the nested fields on the serialized object to draw
SerializedProperty gtyProp = property.FindPropertyRelative("Quantity™);
SerializedProperty typeProp = property.FindPropertyRelative("m_type");
ff create & multiplication sign string
= if (m_separatorContent == null)
{
m_separatorContent = new GUIContent("\u@aD7");
i ¥
f/ draw the name of the field
position = EditorGUI.PrefixLabel{position, label);
f/ temporarily reset the indentlLevel so it doesn't throw off the elements we're about to draw
int indent = EditorGUI.indentlLevel;
EditorGUI.indentlevel = @;
Rect gqtyBox = new Rect(position);
gtyBox.width = sef;
Rect separatorBox = new Rect(
qtyBox.xMax + EditorGUIUtility.standardverticalSpacing,
positicn.y,
EditorStyles.label.Calc5ize(m_separatorContent).x,
position.height);
Rect itemTypeBox = new Rect(
separatorBox.xMax + EditorGUIUtility.standardVerticalSpacing,
position.y,
position.width - separatorBox.width - gtyBox.width - EditorGUIUtility.standardVerticalspacing * 2,
position.height);
EditorGUI.PropertyField{qtyBox, gtyProp, GUIContent.none);
EditorGUI.LabelField(separatorBox, m_separatorContent);
EditorGUI.PropertyField{itemTypeBox, typeProp, GUIContent.none);
EditorGUI.indentlevel = indent;
R
L}




Custom Inspector

 Change how an entire component is drawn in
the inspector

e Can also append custom controls to the default
inspector

N 7 Script Event (Script) M+,
OnPartyMemberEnter c 5 b4

Condition [Boolean IsAnyCompanionActivelnParty()
And

Condition Beoolean IsGlobalWalue(String, Operatar, Int32)

! ' -
Tag E-S\ﬁ
Dp.:_h|'.3t|:||' EquaIT-:- ]
Value '

Void StartConversation(Guid, Guid, Int22)
Object EVED =
Conversation 00_bs_poi_poko_kohara_desert ' q
Conversation Mot 7

Add Event



Editor Window

 Create a new editor window that can be docked
or float

Fast Sprite Slic |

(oIEditar Config

Preferences

Autoload String Database
1 textures selected. Use Animation Controller Blending
Columns < Generate Appearances In Edit Mode

Rows Use Backer Beta Data

Enable Scene Streaming (Increases Time Ente

Performance
' Preload Expensive Animator Controllers

Programmers
< Inline Profile Inspectors
< Edit Uls
¥ Load Assets Directly
¥ Use GameData Thread




Editor Window

* Create a class that

using UnityEngine;

eXtendS Jpublic class FastSpriteslicer : EditorWindow

.=_
[MenuItem("Window/Fast Sprite Slicer™)]

E d i t O r“/\, i n d OW ftatiu: void Showkindow()

T GetWindow<FastSpriteSlicer>().Focus(};
e Implement OnGUI -
Erlvate void OnEnable()

i
L

 Add a way to show

titleContent = new GUIContent(“Fast Sprite Slicer™);

private void OnGUI{)

the window ..L

EditorGUILayout.HelpBox("Select the textures you want to split inm

// code here




e Draw controls and ot
the scene view




1. Searching

* Problem: is this asset/prefab script used?
Where?

e This can come up when:

- You want to delete an unused asset

- You (or a producer) wants to evaluate work to
e.d. add audio to all creatures

- You want to make a change to it and check that
it's safe

- Many other cases



1. Searching

* Unity makes it very
easy to navigate to SRR

the object being taton
refe renced ) v &/ ¥ Game State (Script)

Script GameState
Player Prefab JPlayerRobot

 But there's no easy Bt

P Powerups

Way to go the Other Drop Reticule Prefab #DropReticule

b Drop Reticules

d i reCtiOn . same Active = Kills (Text)

Kills Text

Logo *sLogo (Image)



* For starters,
We can use

grep.

« Each file in
a Unity
project has
a unique
'quid’

1. Searching

his PC » HDD(E:) » Projects »

Enemies

Envirenment

Gibs

Guns

Heads

Legs

Pickups

Projectiles
@ DropReticule prefab
@ DropReticule.prefab.meta
@ Enemies.meta
@ Environment.meta
@ Gibs.meta
@ Guns.meta

ArmoredDecare » Assets » Prefabs Search Prefabs

@ DropReticule.prefab.meta - 5ciTE

@ ProjectSettings.asset - SciTE
File Edit
1 ProjectSettings.asset

HULMULES (NUILNUL IS NULINULINULIDCT MU LTHUL S MULTNUL MU LTHUL S
(NUL [MULNUL [NULENULINUL [SCHINU LTSOH NUL IR MUL INUL ZdWULTNUL [NULIECTINU!
INUL [MULINUL [SOHENULINULISOHINU LTE T HULIEMULINUL ESCIETXINUL AECT]NU
[SOHIMULINUL ISOHINUL INULTNUL JUSTNUL TNU LTNULTHULTNUL [MULTNUL TSOH[NUL TSOHIN
STHNULINULIEOTINUL INULINUL I NULINULINULINUL JHULINUL INU LIS TXINU LIS CHINUL
(NUL[MULIETE]
(NULINULISOINULTNULTNUL INULTNULTNU LINULEINUL TNULTSOHTNU LTS TXINUL S
[NULNULE

(NUJL [MLIL WU MU THDL MU MU MU LINULTHU L ENUL INOL [SOHNUL S TR NUL

(NUIL [MLIL

NULTNULTENDINU LINULTNU LETNULTNULTNULTHULE NULTNOL IS OHINULTE T NUL UL
(NUL[MULTECT [MULTHULIMULEINUL MU LTHULT UL E MU LINUL[SOHINULTE TRINUL UL
(NUL [MULSOHIHULTHUL MU L BINUL MU LTHULTHULTNUL [MULNUL [SOHTNUL TS TR NUL
(NUL[MUL

TN VT T TR T T W TR T T Y T 5, AT T o T O W T o™ Y T -, XTI T

Search  View Tools Options Language Buffers Help

LI e I I R R R WY U ]

» Edit -> Project Settings -> Editor -> Asset
Serialization -> Mode



1. Searching

 References s

File Edit Search View Teools Options Language Buffers Help

have the e

1604
] O ] 1885
uid' of the &
1687 (
. 1803 | en v {fileID: @}
1889 m_PrefabInternal: {fileID: @}
flle and a 1016 m_Game0bject: {filelD: 16842250845}
1811 m_Enabled: 1
|f' ] 1812 m_EditorHideF1:
Ile I D 1013 m_Script: {fil
1814 m_Name:

1815 m_EditorClassIdentifier:
1816 PlayerPref:
le1l7 type: 2]
e 215  Controls:
7 || ¥ Game State (Script) {filelID:
ipt b Came! i {fileID:
ript : 1
s {f1lelD:
Player Prefab rups
¥ Controls {filelD:
= Powerups

Drop Reticule Prefab i DropReticule



1. Searching

@ DropReticule.prefab - SciTE

File Edit Search View Tools Options Language Buffers Help

1 U ]

g u I 1 DropReticule.prefab
n [y 1] : — _ — —
I d e n tlfl eS @ Main.unity - 5ciTE 1926519258509486}

File Edit Search View

- 1 Main.unity - - I :.: —
the flle : r_ Active: 1 | | : : {fileID: 3

[filelD: 12818
: 5

' n ' E .- : . . ¥ ) .

fllel D . abParentOb] : - ccmpunn-ni' {filelD:
i _PrefabInternal: {fi : - component: {FilelD:
e m_GameObject: {file] - component: {fileID:

.d t.f. 10 m Enabled: 1 : m_Layer: @
I en I IeS 16 m_EditorHideFlags: § m_MName: DropReticule

r"—E":’"i':'t: {filelD: : m_TagSi—rinE llntugged

the object FilEEEEEes
Inside the [ FC'-?E?EEEJ: ..

- {fileID: 1:
- {fileID: 1]

. .
fl Ie 1&: Powerups:
1823 - l-Filn-II:I: 1.




% pWin : EA\Projects\ArmoredDecore

Fress F1 for help

Searchin

| ot

About grepWin

/ | E:\Projects‘ArmoredDecore

Search
() Regex search

(®) Text search

Search for:

|8556591 Fo2bTe 24 faseaa 3530 11002 |

Replace with: |

|:| Search case-sensitive
Test regex

Limit search

() all sizes

(®) Size is

[ ]Include system items

Incdude subfolders

less than

[]only one instance
Search results

[ ] Dot matches newline
Add to Presets

o) [
[ ]indude hidden items
[ ]indude binary files

Settings

[ ] create backup files [ ]Treat files as UTFS

Presets

Exclude dirs (Regex): | |

File Mames match:

use '|' to separate multiple | |
text match patterns,
prepend - to excude

() Regex match (®) Text match

Replace

Marme

@Main.unit&;

£

Size

31.0KB

@DerReﬁmle.prehb.meta 209 bytes

Path

E:'Projects\ArmoredDecore\Assets
E:'Projects\ArmoredDecore\Assets \Prefabs

Encoding  Date modified

ANSI 2/4/2018 9:17:
ANSI 2/4/2018 9:17::

>

Searched 3547 files, skipped 3 files. Found 2 matches in 2 files.

(®) Files

O Content




1. Searching

Atlas Maker W Asset Search Game Data Se. Find Sprites .

n
I nteg rated I nto th e MOTE: This search is shallow - it doesn't recursively search game data or assets

that are referenced in the searched scenes or prefabs.

ed itor Target Object(s) ‘h

Size 1
Element 0 “CRE_Bat_Bog @
Search Unity Assets )
D rag -a n d -d rO p th e Search Under: Assets/ Scenes
Preset Path Scenes P

ta rg et Search Game Data _
See the name of the " oo

-- Ref: (x1) CRE_Bat_Bog_0Ll{EMNHP}

referencing object

-- Ref: (x23) CRE_Bat_Bog_0Z{NHF}
-- Ref: (x14) CRE_Bat_Bog_01{ENHP}
-- Ref: (x23) CRE_Bat_Bog_03{HP}

Downside: still have
to Walt for the SearCh Save Counts to File

Save Locations to File



24 Unity Project Browser
File  View

G

Al Objects
=

Filter | Aa

[+ E:\ProjectstAmored Decore’\Project Settings
- E:\Projects\AmoredDecore’\Assets
-l Data
: Mair unity
-l Prefabs
- DropReticule prefab
e Drop Reticule
@ Enemies
@l Environment

-l Pickups

PlayerRobat prefab

@l Projectiles

i Waypaoint prefab
README txt

] Sounds

Selected Object

GUID |EEEEEB12—IJ*32|J—'FEZ4—J‘E|5E—E|E|454E|112'FI}2 | File: Id |152551*325351}9435

File Path | E:“Projects  Armored Decore\Assets Prefabs Drop Reticule prefab

Object Type | LnityGameObject

Relationships | S0

Relationship

iz4n-document

has-component
has-component
has-component
igreferenced-by

Aszet

Drop Reticule
DropReticule
DropReticule
DropReticule
Main

Object

i Drop Reticule
.. Transfom

. Sprite Renderer
- DropReticule.cs
;- GameState.cs

Asset Guid

855659120920 1624 .
85565912920 1624, .
85565912520 1624, .
8556559120920 1624,

2106ed23-75ab-6c1...

File: 1d

]

444453
212860
114336
160422

https://github.com/BrianMaclntosh/UnityProjectBrowser




1. Searching (Takeaways)

* Unity is, in part, a tool for editing its own files.

* You can circumvent it and edit them directly if it
helps you.

 Read or edit them.



2. Maintaining Compatibility

* Problem: Making changes to the game without
breaking existing data.



2. Maintaining Compatibility

« v OK: Moving or renaming files.

- Recall that all references are by GUID.
- The meta file also needs to be moved.
- This is done for you if you do it in Unity.



2. Maintaining Compatibility

« v OK: Renaming serialized classes.

Script EncounterCata
Title Fighting Pits
Level s 175 Zeriali
Fail Result | L_Health (StatData)  17¢ c
¥ Options
Size 3
¥ Try to get lucky in a battle.

Display Description Try to get lucky in a battle.
Image Mone (Sprite) - - -
Result Type | Randam . ] : base(other)

public EncounterOutcomeBylLevel(EncounterOutcomeBylLevel

Check A Luck (StatData)
Success Result W
¥ Use your combat skill to be victorous in the Fight
Display Descriptimm Z
Image None (Sprite) —— 13¢ public overr fectType GetEffect()
Result Type | Fixed 127 I
Check &_Combat (StatData) y
Success Result m
¥ Flee.

return ect .PlayerStatAdjustment;




2. Maintaining Compatibility

 AOK: Renaming serialized fields.
- Apply the [FormerlySerializedAs | attribute

EncounterData
Fighting Pits -~ . . .
5 [SerializeField]
L_Health (StatData) [UnityEngine.Serialization.FormerlySerializedAs("m_failResult™)]

public EncounterOutcomeBylLevel FailResult = null;




2. Maintaining Compatibility

» AOK: Changing
the type of __
serialized fields. el

f/ NEW!

public float MewLevel = 1.@8f;

) I S e r‘ i a 1 i Z a t i O n C : region ISerializationCallbackReceiver implementation
a 1 l b a C k Re C e i Ve r‘ E'Um%C void OnAfterDeserialize()

es that -1 iz an invalid wvalue for Level
Level;




2. Maintaining Compatibility

. . Reordering enumerations.
« v OK: Renaming enum elements.




3. Standalone Divergence

* Problem: The standalone build has a problem
that the editor doesn't have.

* You don't have the ability to attach the
debugger, look at objects in the inspector, etc.



3. Standalone Divergence

e Solution: Make

a profile/dev
build.

e Can attach the
debugger
(Debug —>
Attach Visual s [— g s
Studio o

Development Build
Autoconnect Profiler

Debugger)




3. Standalone Divergence

* On-screen debug output

-- Mouse Cursor Debug - 580" S " 4 Adra Animat

Mouse Screen Pos: (1208.0, 1155.0, 0.0) [ - e ;
Mousé Delta: - (3020723.0, 0.0)

Mouse Wpr]d Pos: (25.8/0.0, -8.5)
Cursor: Nnrmal U1 Curmr Normal
93 000 oY :'\_{\’ M()d!i Default
__ﬁmmmm ndf:r ursor: Null
Character Undeér Cursor: Null

Ul Under Cursor: EﬁmBackgrnund

0o M llider Under Cursor: Null
“\J nusable rl]dﬂr {ursm‘ Null
Mouse0:Dawn: 1, Up: 1

74

il




Hierarchy \ Inspector

» combat_test poe2 - !F’Ia}r% ‘EFS{CIone} |
DirectionLight Tag: |Untagged |
b Trap Test Layer: Dynamics

» Trigger\Volume Test » UnityEngine. Transform
B UnityEngine. Rigidbody

& p Game.AnimationController

P AlarmTest

P SceneTransition Stair_Up
TEMP & » Game.Faction

& p Game.Health

TransientLightProbe
FogOfwar & p Game.Player
» StreamTileParent_combat_test_poe2 ® P Game.CharacterStatsMutable
» Game Global Objects ® ¥ Game.Equipment
¥ Cross Scene Objects (Game.Equipment)
Store_CityMap_PortMaje_Crew » TypelD 97213dc3-7dad-4559-866c-0dabbalclala
Store_CityMap_Takuro SaveVersion 2
m_loadVersion |0

Store_CityMap_Crookspur

Store_CityMap_Tikawara B m_persistentEquipment

Store_CityMap_SplinteredReef » BaseEquipment Empty

Store_CityMap_PortMaje B Startingltems

Store_CityMap_Neketaka m_activeProps null

Store_CityMap_Dunnage m_isSwappingSummoned

¥ Player VS(Clone) <IsChangeFormEquip>
Mesh » OnEquipmentChanged
> Skeleton » OnEquipmentVisualsChe

» Selection_Circle{Clone) > s_equipmentSiotNames

» Destination_Circle(Clone) (Onyx. OnyxBehavior)
Target Circle{Clone) » EnabledEvent

» Companion_Maia(Clone) » DisabledEvent

B Destination_Circle(Clone) m_defaultValuesSet s
Target Circle(Clone) m_preactivated L
B Companion_Xoti(Clone) m_awakeCalled s

B Destination_Circle(Clone) | m_startCalled s



Reflection: What is it?

 NET API for examining
code at runtime

 Object.GetType()




Reflection: What can it do?

e Command line
o A static class with static methods

» Call any static method from the comn

T T T TN A

Watcher

S RTER o O DT o A e DM = 1 Do




Reflection: What can it do?

» Scripting




Thanks!

* www.brianmacintosh.
* pbrianamacintosh@gmail.
* @BrianAMacintosh




