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Making Your Own Tools
& Hidden Benefits

Omar Cornut
Programmer, Lizardcube (Paris)
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INDEPENDENT GAMES

v 4

Tearaway

Past games

Soul Bubbles Pixeljunk Shooter

- Bottom-up game designs, building everything as we go
- Custom tools, always evolving specs
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INDEPENDENT GAMES

SUMMIT

¥ ImGui Test ¥ Example: Custom rendering

- =
“ ” Menu Examples
slider float Clear Undo
Metrics

ider oot Left-click and drag to add lines
Main:menu:bar - Right-click to undo

Console slider angle
Simple layout color 1 {

Free software C++ library [ ieeraremsd

Apple | simple overlay listbox

UI toolkit aimed at games [ Eatc

Cherry| Custom rendering
Kiwi -

developers

» Range Widgets
» Multi-component Widgets

Self-contained (9 files!)

¥ Graphs widgets

Portable

ayg 0.0 Graph ¥ Example: Layout
B pause
File
MyObject 0

Histogram MyObject 1

MyObject 2

- - Myobiee 4
— e MyObject 4

MyObject 5
MyObject &

> lLayout

Sources at http://www.qgithub.com/ocornut/imqgui

b |
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http://www.github.com/ocornut/imgui

MMMMMM

Why do we need our own tobls?

- Most ready-made engines are focused on
authoring “startup conditions”, rather than
authoring and understanding running systems

- Too much focus on level-design!

- We need more tools for game-design!
(PuzzleScript <3)
- We need more tools for debugging
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§1)X INDEPENDENT GAMES

AAAAA

Tools to make sense of the mess

- Games = “interactive haystacks”

- Nobody in the team understands everything
about how the game works

- Make it easier to visualize your game logic
and game data! Share that knowledge!
Solve problems faster
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[ )X INDEPENDENT GAMES

dear imgui: goals

- Easy to use: turn making UlI/tools into an
habit rather than an afterthought

- Low friction for quick use/hacking

- Create tools that are always available

1IN N



Always Available tools

Embed tools inside engine/game
Have access to all engine/game state
Understand problems as they happens

You can ship tools to everyone
- Programmers, Designers, Artists, QA, etc.
- Players, modders?

GDC GAME DEVELOPERS CONFERENCE' March 14-18, 2016 - Expo: March 16-18, 2016 #GDC16 I IL‘



Y

Brigador © Stellar Jockeys

¥ Game object guery

Mum queryable: 14632 / 32768
Mum passed filter: 11960 / 14632
Mum failed filter: 2672 / 14632

Main | Mech debug | Pack file | Data editor | Message debug | Range

¥ Dehug (F1 ko taggle pa
m 6. 000
o.958
[ | 2,538
m 0. 808
¥ Guns

Laser, 12MW Discharge. 'Broiler
Cooldown remaining: 1,451185

zound_radius
B size

height

hover_height

#dj. accuracy cone: B, 1084720 (5. 808008 degress)

BPS: 8.571420
DPS: 17142859
Shots per burst: 30

azsets/data/weapons/cory_laser_tur_ 01, json

Show fire prediction
¥ Al stats
Leg FSM: LegMove
Chazsis FoM: Chassisshootat
AL index: 66

BEHAYIOR_NORMAL
MNORMAL _GOTO_FIRIMG_POSITION

® transition table
Current targek

‘ behavior
ﬂ skate

Custom karget

Handle:
type
h
caunt
ptr GF 3DARG

Last known position:
vecZ: (193, 431030, 253.716141)
timesktamp: 28 217361
Walid

o
4
1
z

Last known velocity:
vec?: (B, RAOARA, 0, BAAO0AY
Eimeskamp: 28, 217361

walid

Last known orientation:
vecZ: (-0,912526, -0, 409819)
timeskamp: 28, 217361

Handle:
type = -1
h =-1
count = -1
ptr = DpEoEEnE

Last known position:
vecZ: (0, BE00RE, 0, BOOO0A)
timestamp: 0,@00000

Set Togale valid Zero
Last known wvelociky:
vec?: (0, AEA0RE, 0, BAOROAY
timesktamp: 0.000000

Set| [Toggle valid Zera

Last known orientation:
vecZ: (0, BE000E, 0,IA0D0AY
timeskamp: O, 808000

walid

‘Set Toagle valid Zera
Last known height: 2, 263008 Last known height: l 0. 6E
Laét L.mnwn radius: @. 908008 (et l ]
Priority: 1 (AGGRO_MECH)
Have LoS Priority! ‘acero L OWEST E
Clear | Set as custom Have LaS

Clear Ssk as current Conti
¥ Player Mech
Select playsr Respawn
Mech: assats/data/units/player/corv_tank o

Special: assets/datasabilities/special_silentrun. jzon

P




dear imgui: usage

- Your code creates live UI every frame
- Pull, display or edit data straight from

your engine/game
- Perfect for creating real-time interactive

visualization/debugging tools
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INDEPENDENT GAMES

Code example

ImGui: :DragFloat("MaxSpeed"”, &MaxSpeed);

A wild interactive widget appears!

Y Debug i - Interact/process immediately
g - It works from anywhere in
your code

| B f
e g\!
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INDEPENDENT GAMES

SUN NI T

master hue R:255 G: 0 B:51 color 1 (7) U.000 oat

vi161 main R:102 G178 B: 0 a128 [l color 2 R114 G144 8154 [Jll clear color
V100 area Apple listhox Test Window
V: 40 back Banana (single select) Anather Window
E!‘}elrry Application average 2.486 ms/frame (402.2
iw
Manen

» Range Widgets
» Multi-component Widgets
» Vertical Sliders ¥ Example: Layout

¥ Example: Property editor
(7 _
» Object 0 my sailor is rich

¥ Graphs widgets File
¥ Object_1 my sailor is rich Frame Times X
» Child_3700257420 my sailor is rich U MyObject 0 i )
d nes i i
» Child_2063235384 | my sailor is rich ' MyObject 1 LaReSn fjeult dola

pause MyObject 2 consectetur adipisg

Field 2 1.000 i eiusmod tempor i

Field 3 3942 MyObject 3 labore et dolore m
- : MyObject 4

Field 4 100.000 Histogram MyObject 5

Field_5 995.000000 - i+ MyObject 6

Field & 0.000000 = . - MyObject 7

Field_7 0.000000 I — e SN ﬂig?:z: g

» Object 2 my sailor is rich Sin ¥ func 70 Sample count J

MyObject 10
MyObject 11
MyOhbject 12

Lines

| Revert Save

Histogram
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INDEPENDENT GAMES

Hidden Benefit: Tools = Communication

- Exposing data/algorithms is de-facto
communication within team
- Avoid game being a black box to

designers, artists, QA
- Tame complexity, understand what'’s

going on!
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SUMMIT

INDEPENDENT GAMES

Bounding Boxes

— Plot spatial data

// Draw LOD mini-map

// (also: abstract painting)
draw a rectangle

for all objects

{

transform coordinates
choose a color

draw a circle
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INDEPENDENT GAMES

SUMMIT

Memory Gauge [BUDGET MODE LARGE]
Sysktem 2170.44 ME / 2816 ME

ol 1457 40/ 2152 < Monitor stats,
budgets

¥ Budgek wiewer
Red only Filker

Dirawhakabase

Draws calls 74 frame (max 15020 38
137 %

SkakicOb skances 41371 (max SODEE) BR

SkakicGrp 309 (max S00) 6l %

“katicGrp inskance 25439 [max SO0 :E.&jﬁ
119 =
271 =

¥ CPU - LoDTransiktion: :Process (1083 frames)

B.a1s Infos
B Fer frame

fﬁ~ Re=sek
[,
AOE Awg i@ OET
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Hidden Benefit: Tools = Documehtation

- Interactive tool = Self-documenting

software.

- Always up to date.
- Write new code & matching tool together!
- Easier to debug, now and later.

- Helps to communicates terminology.
- Everybody can speak the same language.
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INDEPENDENT GAMES

Kiss it simple

- Tools don’t have to be amazing, they

just need to serve a purpose:

- Make your life easier / happier
- Make your game better

- They don't have to last a life-time
- They don’t have to be pretty
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Common Excuses

- “We don't have time to make tools”
- Implies that tools are a luxury or a
productivity loss. They aren't!
- "I am terrible at it / I hate UI stuff”
- Try different ways of doing it ("dear imgui” is
one way but there are many others)
- The more you'll do it, the better you'll get!
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A few examples
of simple, custom tools
using dear imgui
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@ 1))>X INDEPENDENT GAMES

SUMMIT

¥ My First Tool!! v3.1 (c) Indie Inc.
Search object: tree H.-
] — Mini

Searching Tool
(20 lines
%%@ " B of code)

tex/bg_4_tree3.png )
tex/bg_4 tree3.png (|IV€ search for

tex/bg_4 tree2.png objects, display

tex/bg_4_treez.pnd® - -
ex/bg_4_tree2.png results in a list,
tex/bg_4_tree2.png

tex/bg_4_tree2.png display preview in

tex/bg_4_ tree2.png mini-map)
tex/bg_4_tree2.png
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¥ Texture
Options

Filter by Mame or ResourceId

OK
OK
OK
OK
oK
OK
OK
OK
OK
OK
OK
OK
OK

Bx1dcB848E
Bxe51blde
Bx7deadfe
Oxc73c597
Bxebee33:
Bx61b120¢
Bx631ectt
Bxbb7c88¢
Bx630ch7i
BxecBB4dbe
Bx268142¢
Bxc72adot
Bx8bc8abt

Bx204846¢

| Uses |LﬂadEiWEight | Size

Texture OxER4B2Z2AR
Texture OxE04B24DRE
tex/LocDesert/sky.png

‘tex/LocDesert/clouds03.png

tex/LocDesert/pyramid@1i.png
tex/LocDesert/smoke@1.png
tex/LocDesert/ground@3.png
tex/LocDesert/buildings.png
tex/LocDesert/ground@2.png
tex/LocDesert/pyramid®2.png
tex/LocDesert/door_desert.png
tex/LocDesert/clouds@2.png
tex/blocks.png
tex/UI/UI_@1.png

al 8640.0 KB|1920x1152
al BE40.0 KB| 1920x1152
1 B106.0 KB| 1920x1880
2 >

30 Resources total. Total Memory: 57.75 MB
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¥ Profiler

Opkions

» MainThread

hd

-

-

-

-

Fause Conditions Marker sktaks
Skarkt
End

Highlight
79, 649ms
g5, 438m=

FRAME 32, 93ms

5, 789mz Size

GRL

I e

CEPTH OMLY
RenderManager
Ax189b1
JobMgr: WorkerThre

402 markers
per frame ]

Up UpdUpdate| Upda
BBt |

S | BB [opsoreoe]
fis |

o P:P_C &S

JobMgr: :WorkerThreazs
480 markers
per frame

Up Updatebyr. ..
BEEPGH

clpia| LaUpd UpdakeDyni

| P_DEP_CSM

(1T
|

Sor

SkaticHoESpok

arsewWorldcells

JobMgr: iWorkerThres
6958 markers
petr frame

Updatebynti, , Upd:Upd
P_DEMP_C3 B BB

oo Updatelb
B=EEEEE
(=18

EEERNN [ueda
B P

‘OCEesE

Fhysicstep

w1 tefAf Eert

Simulakion

Broadphase  Coll: Cor

JobMgr: (WorkerThre
503 markers
per frame

Up UpdakteDynt
i P_CP_CEMiE

wheUpUpdUpe
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¥ -
_4

¥ Frame (CPU} - RenderManager::Process f

2 1861 Max
LAAAAAS
Resek
AASLAAN, e
1 Counk

Rezek
1

2.1861 Taokal

LAANAAA AN AN, e
2.9211

¥ Add Marker staks

GPU markers
1060 1GEE BROjoioic]

MarkerMame

CPU markers
Frames number

de

DECALS
DebugManager_[isplayDebug
DERPTH OMLY

Dynamic Modes pdake

updakeMode
DEFERRED LIGHTIRG
DEFTH CoPY

Cance]




¥ World Conkents
» ¥ Debug Object

Log Ta TT¥ Log To File Log Te Clipboard LL 2
Lag To TT¥ Leg To File Log To Clipboard i: Depth I ea ra Wa e e
Y Optians
World Conktenks. . 3 » Objects ([3525)
Drawbebug B 0.8  Tint a8  Lagoutalpha g | 5 S e e e L)
B selectsensors M snimDetails 8 GroundDebug Paper Level OBB » oOhjsatsToRendsr (711)
BXIED Hone ol ¥ awakeObjectsList (718)
Tofrlt s » 2 AlHint
on zelected ewenkt: . Break Pasuse [ once » 1 BabuWendigo
® none AddTaWar1d RemoveFromWorld b 3 e
1 Crow
StartPlaying DeleteRequest Delete » 1 CustomTarget
Sleep Wakelp Update » 10 DigitalButtonDeteckor
Updakesi Updatecnd i fbay™ | SENANE
r 44 FixedProp
Logicouktput LagicInput onDamaged ¥ 270 FoldingProp
onCantact onTrajChangs Custam BNz icodRaySource
e = 15 Gopher
; = * & Instance0bjeck
WakelUpt) =leep()  ActivatsRigidBody() Kill CheckiWorldslespBuddies Delste . e, e
Offset from player: (@.80,0.08,0 00) Distance: O 60 * LevelCheckPaint {level_check_point.prop) a
EEEEEE EREE EoEEEE IEIEES Zelect Locate Print Prinkt 10 Delete
» RigidBody: Bx20a6alza@ » PaperLevel: lewel_start_poink. vl Ox2id
» FoldingProp (folding_prop.prop) at (-25.81,21.65,237.52) 'Ramp' > FixedPrap (fixed propy at (55.70,8.08,21
» GroundSheet: 8x2859d0cS0 Default Id: @xabibB0ScO9bazle3, Pr: 225fellca
» ATHint at {-21.00,23.39,256,19) 'AT_jota’ ?2;‘?'(lZfleE,hEE,szEfTé‘)?rﬁom; (19.94,2. 06
» AnimLibrary (131) Aabb: (19.93,2.11,206.14) hw (0,82, 08.11,8.
StreamingPlaceld: 45
Id: 8x100, PEri 218d98060 : ; FAILED to stick Eo : DxBYe5d4alidffibic
zatm Eige;?raftfplauewmon ('Atoi’) CollisionFilter Group D882, Mask FFFFFFFF
ame : ePlayer s
Pos: (-21.03,23.39,236.24), Com: (-21.03,23.39,236.21), Upness: 1,00 » 1 LevslStartRoink
fabb: (-21.06,24,58, 236, 22) hw (1.89,1.26,1, 07} » 12 LightProp
StreamingPlaceld: 42 :
angularyel: (0.@0,-0,00,68.680) (= 0,80} g e
CollisionFilter Group 0883, Mask FFFFDF7F » 1 Mankey
Ground: Default (Obj: 21bd3d1b@, Sht: 205348c58) » & MovingBlock
GroundContactMormal @ (-8.83,1, 00,0, 61) (= 1,00}
GroundSurfaceMormal i (-8,83,1,00,0,81) (= 1,08} » 1 HRC
GroundPos: (-24,02,23.39,236.21), lengkh{GroundPos-Cam): » 1 PaperCraftPlayer
MextGroundPhy: Defaulk (Obj: 2ibd3dibé, Shi: 2e59d0cs50) ¥ :
MextGroundPos: (-21.B83,23.39,236,21), length(MextGroundPos-Com): B. 086 o B
IdleBehaviour: Wander, FleeBehaviour: Flee *» 1 Prop
InvincibleForCutsceneAny: true » 25 RumbleController
IzPlayerInputsEnabled: falze » 11 SpecialEffect
Model : iDtaTatui_mESh.GRZ » 5 ThemeBlendController
Anim Canktraols:
- #B: 1.08 Wave 'iota_idle_wave_at_player_anim, GRZ' [time:1,914/2, 667, spil.00 ev e SRR
(user_w:l.80, io_w:l.80, out_speed:@. 08, in_time:®.25s, loopidz: 0-»0, pri:ll3, » 258 WindDetector
AlHintState e » 4 YellowFinger
TheHint: 206e34c70 (3c09e356502269068) "Al ioka’ » fwakeObjsctsList (By Updats Order) (718)
SubState: Animate ’
TaszkMove: State:Stop, Finizhed:l, Successil il > HeverSleepobjecksLisk (9)
- - - - - i » AsleepObjectsLists (30)
- -
B S A L S e R S
B Memary

s aan i SN ‘ . H ‘



9 Lumix Studic - universes/player.uny = X

File Edit Entity Tools View FPS: 58.780 - inactive wind:
AFFRTEIES, 5 (SESREIWAE) Settings Game View
(¥ Mesh ]

[models/creatures/deer/deerl.msh

[Y Materials

Source

|models/creatures/deer/eye.mat Material

[models/creatures/deer/antlers.mat Material

|models/creatures/deer/head.mat Material

\_mudels;‘creatures/deer/body.mat Material

[V Lua script ]
Remove com
[V player ]

[scripts/player.lua

Source

( 1.608 | MDUSE_SENSITIVITY

0.108 | PLAYER_SPEED

camera_entity

dest_entity

S asset Browser JENEEIESENE
( | New group name

¥ default (14)
editor camera
1 - cube
global light
deer - deerl
6 - cube

dest [ 0.01 |Camera speed [ 10 |Gizmo step [ |Stats
4 - cube I

3 - cube AETER,

Entities

Eodote Infa(4)] (Warning(e)] (Error(e) ®
9 - cube - GifCa.., = x
18 - cube (tear] | | Filter Iy
11 - cube Could not load metadata
12 - cube Leading universe universes/player.unv...
13 - cube Parsing universe...
Universe parsed in 0.0084615984 seconds

LumixEngine




That’'s all folks

- Don't shy away from creating your own

- Standalone tools
- In-game “always available” tools

- Unity editor extensions, etc.

- Beware letting your design/dev process be too
enslaved by what’s readily available.

- Productivity or innovation often requires off-

the-road work.
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INDEPENDENT GAMES

Contact, Links

] @ocornut
() omar@miracleworld.net

Dear ImGui http://www.github.com/ocornut/imgui

Become my patron on

@patreon  http://www.patreon.com/imgui
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