Making delightful
tools

for sustainable (small-team) development
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started murder engine 3 <
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v "hc.
| LOVE tools!
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R’ most of these tips apply to a small team (less than 8 people)
® HOWEVER | also learned them as a senior engineer in Visual

Studio (100+ people team)
R based on my own experience and what has helped us 90 far!
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R my goal is to cover how to make tools...

= tailored for the team,
— delightful and fun to work with,
-+ with a dataroriented mindset,

..and balance between
tools, engine and gameplay
development with 9 tips!




1 Thegame always
comes first



R start with whatever unblocks you and build from there!

¥ —1
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think of it as “little gifts” for your future-self

it can be an extremely rewarding experience!



1 MADE IT

R instead of comparing yourself to
others, compare yourself with your
own Progress

AND I DESERve
<0 REEP Goang



#® do use other engines and see what you like about them

i 4



2 Stiek to your goals



® first goal: vse our engine in a game jam






Game jam game of the month

Results

Final results

Overall: 151 (4.667 average from 50 ratings)
Fun: gth (4.469 average from 50 ratings)
Innovation: 5 (4.573 average from 50 ratings)
Theme: 151 (4.771 average from 50 ratings)
Graphics: 151 (4.917 average from 50 ratings)
Audio: 7th (4.585 average from 49 ratings)
Humor: 7th (4.649 average from 49 ratings)

e'ﬂ ’ Source: GitHub Game Bytes — June 2023

"4


https://github.blog/open-source/gaming/game-bytes-june-2023/

® new goal: ship a commercial game



#® your time is your most valuable resource
R goals can help you choose what to prioritize

(©



®] get good at estimating feature costs!

— make mistakes
— accept that you WILL context switch. A lot.
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refactoring my serialization from
|
R reflection to source generation

“that’s hard” (bad)
“probably a month™ (better)
15 days (actual work)

* | week prototyping

+ 3 days implementing

+ 5 days fixing edge cases | missed

* maybe add some weeks fixing edge cases here and
there while working on the game again



R’ Kkeep a balance between planning ve. just doing stuff

— we have a backlog of tasks and “shop around” every cycle

P

=8 Neverway

# Sounds

PORQi

& Backlog

@ Ar an

Npcs should react if you use the
sword in the town

<9 Design

] < Design

Explain better why the button is not
active in CROSS records

= @1

[ Design

Tutorial for equiping/using items

Members:  All

Build 12 © Build 11 Build 10.1 ¥ Build 10

Labels: All Search cards...

»« Requests 4. Working on

Make bloodied version of Fiona

é1

Celestial fish pie buff

-+ Add another card

E_;J Design,
Think of a better way to
communicate tasks Ul when the
person spend a long time without
playing

&1

-+ Add another card

w5

Build 9

W Build 8

% Done

Fix moving rooms in tile editor

Fix move tiles button in tile editor

Make all consumables equippable

When No17 chase start player
should recover stamina and have at
least 4hp

Make bugs respawn more on the
outskirts

-+ Add another card

f& Build 7

Source: planka


https://planka.app/

but how do you know if you're on the right path?




R “one click setup” regardless of 05 or device
® programming first with full control of how pro jects are built
R prioritize our team’s strengths




/i~

/root/sre/

Murder

/ r e_s.ource_s/

- Forts
- De,PauI‘t shaders
- Default Images

/| po-d:epl/

- Atlas
- compileﬂ‘ Shnn'ef's
- Processed Fornts

Muf‘def‘. Eo’ﬁ't or

f\ Jeesources/ |

’1/ - Default Icon

JTmpots |

V.Appolatoxcf,/ Gome/

- Editor F‘mﬁ[e(.jﬁon)

- Save, F‘\Ie,s.

/;l\ Reod
' write

N

Gowme Editor

[ bin/resources/ _’
|- Fonts ;
o Default shaders
] - Depaku!t Im&e,s
- Goame Assets (json)

=, St
q”“w.'w_-%_: /"‘”‘ . I/ : .-' 6"0\.’.‘& Profile (.::"S.Dﬂ)
Game. - Atlas
Goame.E | Sounds '
Jresources/ ( me. oli‘tor B Compiled Shoders :
- Game Assets (json) r./re_source,s/ J % [- Teon
- Gome. F‘m‘pilg (‘:ISD“} [_ ICOQ‘\ ! 2 —
- Atlas eo!n‘tor‘
- Sounds
- Compiled Shaders \/ Pnoce,&gor
- Processed Fonts
F’inal Grome! [ /root/resources/ |
l bin/resources/ ‘l - -GSGPP?‘E: Bles
- prg B
- Icon - Other ;mje 'ﬁle,s
- Fonts
- Defoult shaders = mpd sounds
- Defoult Images - 099 Sounds
- waV Sounds
- Atlas
- Sounds I:' Shﬂ\d&rs [
- Conpile,o‘ Sl-w\otefs
- Game Assets |- Fonts l
- Game Profile( json)




/i~

Quick-Plag Play Relosd Util

Road.Editor

) Rtles Save dots %) 1-Road-Entrance | 2-Glimmering-Forest |Merchant _|Villain _|Merchant Cort
< es

(ch oy /boss-1 ; Pref {
ol (characters/enemy/boss-1uminous. json) (PrefabAsset) [

4

» PositionComponent.
» AgentComponent
» AsepriteComponent
> DropshadowComponent
» DropXponDeathComponent
» FacingComponent
» FactionComponent
| » HasCorpseComponent
| » StateMachineComponent<Luminoust
i ) Sorsct & campananE
en-md-bestle
en-sm-mushroom » children
on-charger-mushroom
> WC
* Collectibles
» Effacts Dimensions

O @B oD R a RN O

1227122




3 Never crash



poom -
@DOOM

you control the buttons you press

2:24 PM - Oct 24, 2019

Q) 64 17 1.3K



make. it. deterministic,
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R (ogs!!

oading Scene Conktenk’

i6:13] ¥ Completed 'Loading Scene Conkenkt' in @, 101 s,

i6:13] Updaking player passives.

i6:13] Loaded [Color] (1203x1203) = fonkts/beawver
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® Debug.Assert

internal bool Tick(float dt)

i
Debug.Assert(World is not null && Entity is not null, "Why are we ticking before starting first?");

public static void Warning(string msg,
[CallerMemberName] string memberName = "",
[CallerLineNumber] int lineNumber = @) => GetOrCreateInstance().LogWarningImpl(msg, memberName, lineNumber);

public static void Error(
string msg,
[CallerMemberName] string memberName = "",
[CallerLineNumber] int lineNumber = @) => GetOrCreatelInstance().LogErrorImpl(msg, memberName, lineNumber);

(& ‘\'re.o-"\'c(';rdevs)
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R’ compile—time warnings

_sceneLoader.LoadContent();

T T R L

C%. (field) ScenelLoader? Game,_scenelLoader
Initialized in Game.LoadContent().

'_sceneloader’ may be null here.

C58602: Dereference of a possibly null reference.

_sceneloader?.LoadContent();

\&
o 0!.% 5



/i~

R leverage your own diagnostic analysis tools

internal class FrictionSystem : IFixedUpdateSystem

e A L A A

1
public void FixedUpdate(Context context)
i
foreach (var e in context.Entities)
i
var velocity = e.GetVelocity();
var friction = e.GetFrictinn[};
e.ReplaceComponent(new VelocityComponent(velocity.Velocity * (1 - friction.Amount)));
¥
h



£~ @ Overview
<= Reported ~ %
#1856 ~ [ Pedro Medeiros

Kiwolh: Khaluah

#1986 ~ ¢ Pedro Medeiros
Kiwolh: Khaluah

#1987 ~ ¢ Pedro Medeiros
Hajith: Calibre

22 Board

= List

#® suppoft.sending diagnostic data to our server
- REALLY.helpful for cross platform

2 o N

== Under consideration ~ %

#194 ~ [# Pedro Medeiros
Aurora didn' invite to party

#1988 ~ (¢ Pedro Medeiros
Aurora problems

#199 ~ (¢ Pedro Medeiros
Bianca inside your home

Source: kanboard



https://kanboard.org/

4 Make 1t delightful



v

0y

® you're spending all your time here, make it en joyable
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O Getting everything ready. ..



load Tools Publish

© (Barista.json) (Characterasset) (SayelASSet [BelebeAsset] (Rename) [Open Folder) [BiscardChanges)
2

Owner:

Portrait:

[No lines]
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_l oad Tools Publish

- Grass V4 grass 0D 1-aApartment_downstairs _

“ (props\metro_door. json) (Spriteasset) [SaVEIASsetl [Openikolder (BiSEaRdiChanges)
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1 event | current frame: 3 (0.48s) | 2.2s

\
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13 open_passage Add sound to test
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5 Onlydoitonceits
a bottleneck



R do not overthink performance. use a profiler! the fix is
almost always very boring!

TiME COaT

STRATEGY A
STRATEGY B

ANALYZING \JHETHER
STRATEGY A OR B
2 eTW

IS MORE. EFFICIENT
NE VER
PROFILE DERUG

THE REASON T AM 50 INEFFICIENT

Source: xkcd



https://xkcd.com/1445/

(" refactor the entire thing

@1

® time spent fixing perf

can we just not
call that?

cache
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® Perfviewlll

4 Collecting data over a user specified interval = O et

This dialeg give displays options for collecting ETW profile data. The only required field the 'Cormnmand’ field and this is only necessary when using the ‘Run’
command.

Press Start Collection to Start.




k4 Thread Time (with StartStop Activities) Stacks(339,782 metric) my_game.etlzip in tmp (D:\tmpmy_game.etl.zip)

File View Diff Regression Preset Help Stack View Help (F1] Understanding Perf Data Starting an Analysis

Update 2rozz Totals Metnic: 339,781.6 Count: 90,2460 First 64.668 Last: 6,554,719 Last-First: 6,490,051 Metric/Interval: 52,35 TimeBucket: 204.9 TotalProcs 16

Starts 0.000 ~ WEngs 6,555.309 - Findl start

GroupPats: ~ Fold%: ~  FoldPats: ~ IIREPaEs! Process% Road.Editor (48700)

By Mame ? | Caller-Callee 7 | CallTree ? | Callers ? | Callees 7 | Flame Graph ? | Notes ?

Mame ? Inc%? Inc? IncCt?
[IrROOT 100.0(339,781.6 90246
+H|Processb4 Road.Editor (48700) Args: 100.0{339.781.6) 90246

+v][Mon-Activities) 100.0(339,781.6] 90246

+[W|Threads 100.0{339,781.6] 90246
+[¥IThread (11004) CPU=5078ms 190 64911 19777
|+ ntdill? 1.6 55382 16371
| | Hlkernel32!? 1.6 55382 16371
Il +[|road.editor!? 1.6 55382 16369
I 1+ hosthr!? 1.6 55382 16369
I 1 +[oflhostpolicy!? 1.6 55382 16369
Il +Hwcaredir!? 1.8 55382 163609
[l "‘HDad.Edit-::-r'.Road.Editcr.F'ru::-gram.Main[] 1.6 55382 16369
I HWFNAMicrosoft ¥na. Framework.Game.Run() 1.6 55382 16360
Il "‘FN.&'.MicrI:-s.th.Xna.Framew::urk.GamE.F{unLoopl:] 1.6 55382 163609
I +ZIFMAIN icrosoft.Xna.Framework.Game. Tick() 1.6 55382 16369
Il "‘Murder.Eu:Iitu::-r'.Murder.Edit::ur.Architect.LlpdateI:class Microsoft. Xna.Framework. GameTime) 0.8 28051 G393
Il |+Murder!l"ﬂurder.Game.Update[class Microsoft.Xna.Framework.GameTime) 0.5 16539 3723
[ | 1 +[«/|Murder'Murder.Game.Updatelmpl(class Microsoft.Xna.Framework. GameTime) 05| 16539 3,722
Il Il ‘Murcer!‘ﬂur:le*Ea’nE.Upda:eln:n-t;‘-‘-.n::lScenEIj 04 15221 3,569
[ |11 1+[«Murder!Murder.Core.Scene.Update() 04 14287 3,002
Il LT+ M Murderd Murder.Core.Scene.Start{) 0.3 11541 2612
I I'1111 1 +[«|Bang!Bang.Waorld Start() 03] 11490 2595
I 1L +{w]Bang!Bang. World NotifyReactiveSystems() 03[ 9038 27166
L FEEETT T+ [ MurderMurder.Systems.Physics. TriggerPhysicsSystem.OnAdded(class Bang.World,value class System.Collections.mmutableJmmutableArray™1 <class Bang.Entities.Entity>) 0.2 529.3 1449
Il L +I*..-‘_rder!Murder.Sy‘stems.Ph}fsics TriggerPhysicsSystem.CheckCollisions(class Bang.World value class System.Collections.Immutable.Immutablefrray’1 <class Bang.Entities.Entity 0.2 5283 1,448
L FEEETTEET T+ Murder!Murder Services. PhysicsServices.CallidesWith(class Bang.Entities.Entity, class Bang.Entities, Entity) 01| 4324 125
I FEEETTEENT T+ Murder!Murder. Services.PhysicsServices.CollidesWith(class Murder.Core.Geometry.|Shape value class Murder.Core.Geometry.Paint.class Murder.Core. Geometry.|Shape valu 0.1 3025 436




Update (1.84)
FixedUpdate (2.37)
Reactive (2.61)
Pre-Render (2,25)
Render (8.05)
. GuiRender (0.44)
. Startup (200,51)

Name Time Gns Peakmlhé
DemoVersionaAndFpsSystem 0.00 0,01 ‘ [0}

oe
06
06
o[t}
o8
oe
01
01
08
17
01
olc)
06
0e
06
olc}
08
02
08
olc}
12

SpriteFlashCleanupSystem 0,00
IgnorelntilSystem 0,00
RoadDestroyAtTimeSystem 0,00
AttackedByCleanupSystem 0,00
IgnoreTriggerUntilSystem 0,00

FullscreenShortcutListener 0,00

PlaytimeTrackerSystem 0.00
TweenSystem 0,08
DestroyAtTimeSystem 0,68
PlayerInputSystem 0.03
PlayerHeal thSystem Q.60
PlayerEquipChangeBuffersSystem 0,00
AgentMoverSystem 0,03
AnimationOnPauseSystem 0,00
SpawnersSystem 0,08
InvulnerabilitySystem 0.00
SpawnBurstSystem 0,00
Shovel System 0,01
DestroyOnLightSystem 0.00

oo A le e D e Ko PSR VR e @ O 0 @ Ne D

StateMachineOnPauseSystem 0.00
RoadStateMachineSystem 0,85
RoadAgentStateMachineSystem 0,01

olole |aole | o o|lo|ele e le | e e 9 el el oo

DialogueliSystem 0,00
ChoiceliSystem 0,00
HudSwordDial ogueSystem 0,00
InventorySelectorSystem 0,01

w

T L L L L L L L L L L L L L L L L]

SkipCutsceneSystem 0,00
ParticleRendererSystem 0,085

(1513)
(1675)
(2693)




; optimization also applies to your workflow!

R dif ferentiate “nice to have” and “must have”

® a5 a rule, we only avtomate tools after hitting it at least
3 times b

R or whenever we notice we didn't add something cool to the
game becavse it was too bureaucratic



@@ sprite hot reload
& B e

ﬁBEFORE Y y *‘

4 ©

- must rebuild the - fast! Quick!
whole game -+ can see right away how
—* wait 2 minutes to it looks in the game
see changes =* more time to try new

ideas!
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@@ load saves by dropping zip files
Vg 4
+ o

ﬁBEFORE Y

-+ would procrastinate —+ sUper quick repro
to debug repro ~+ fiX a lot more buge
faster

-+ kinda fun



m Ctr‘l-z
\ e sttt

ﬁBEFORE Y y *'

4 ©

-+ had to discard —+ can quickly iterate over
changes in the whole undo operations
file — be more creative when
=+ savealot T_T designing maps

(...it took me 2 years to implement this one)



6 Scale horizontally



what it means to scale horizontally

W

R’ build modular code
R uvsually takes longer to start, but helps you finish
whatever you're doing



what it means to scale horizontally

W

R’ build modular code
R uvsually takes longer to start, but helps you finish
whatever you're doing



what it means to scale horizontally

W

R’ build modular code
R uvsually takes longer to start, but helps you finish
whatever you're doing

O -
'\ ) :
a0 po@o oo
O




R generate code!

by generating code, you get a code that is...

5‘\.*. cleon Sﬁif C cheo- P

4 fo



R generate code!

nt>();
Component<PositionCompone
e.GetCom

v$§

e.GetPosition();
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R source generation
for serialization!

RoadSourceGe...s [generated] & X

This file was generated by 'Murder.5enalizer.Generator' at 2024-09-11 3:55:47 PM and cannot be edited.

O Jh N 2 W K =

- <2@l'u'1ur|::|var.Snerial

using System.Text.Json.Serialization;

namespace Murder.Serialization;

/// <summary=>

/// Serialization context for all the types within Road. You may fin

/// — Components
/// - State machines|

/// — Interactions
f// - Game assets
1/

/// And any private fields that these types have.

/// </summary>

[JsonSerializable(typeof(Murder.Assets.GameAsset))]

[JsonSerializable(typeof(Bang.
[JsonSerializable(typeof(Bang.
[JsonSerializable(typeof(Bang.
[JsonSerializable(typeof(Bang.
[JsonSerializable(typeof(Bang.
[JsonSerializable(typeof(Bang.
[JsonSerializable(typeof(Road.
[JsonSerializable(typeof(Road.
[JsonSerializable(typeof(Road.
[JsonSerializable(typeof(Road.
[JsonSerializable(typeof(Road.
[JsonSerializable(typeof(Road.
[JsonSerializable(typeof(Road.
[JsonSerializable(typeof(Road.
[JsonSerializable(typeof(Road.

Components.IComponent))]
Components.IMessage))]
StateMachines.StateMachine))]
StateMachines.IStateMachineComponent))
Interactions.IInteraction))]
Interactions.IInteractiveComponent))]
Components.Agents.ActionComponent))]
Components.ActiveRoutineTrackerComponel
Components . AffectBuildingsComponent))]
Components.AiFollowerComponent))]
Components.AiMasterComponent))]
Components.AiRetreat))]

Components .AmbienceSoundInScreenCompon
Components.AnimatePlayerOnInteractionC
Components.Interactions.AnimationOverl

See Adventures serializing absolutely everything in C#



https://isadorasophia.com/articles/serialization/




, public class Character :
CM EntityWithForce
private Sprite _sprite;
private Vector2 _position;

override void Update() { ... }
override void Draw() §{ ... }
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https://www.factorio.com/blog/post/fff-18




Virtual void OnDama geReceived()
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https://www.factorio.com/blog/post/fff-18

HealthComponent | SpriteComponent l ColliderComponent
\/elomthomponent PositionComponent

public readonly struct PositionComponent

]
§

public readonly Vector2 Vector;

public readonly struct SpriteComponent

]
public readonly Guid Sprite;

public readonly string Animation;

}



[Filter(typeof(PositionComponent), typeof (SpriteComponent))
public class RenderSprite : RenderSystem

)
override void Draw(World world, Entity[] entities)

]

foreach (Entity e in entities)

]

Vector2 position = e.GetPosition().Vector;



—+ | HealthComponent ‘OwnerldComponentl ColliderComponent
\leloathomponent PositionComponent



<>
public readonly struct HealthComponent : lcomponent

)
public readonly int Health { get; init; }

public readonly int MaxHealth { get; init; }
}

HealthComponent ‘OwnerIdComponentl ColliderComponent
\leloc:tHComponent PositionComponent



[Filter(typeof(HealthComponent))]
public class Dama geSystem : IMessagerSystem

]
public void OnMessa ge(

World world,
Entity e,
Dama geReceivedMessage message) { ... }

}

HealthComponent ‘OwnerldComponentl ColliderComponent

\leloc:tHComponent PositionComponent



R all about flexibility: give yourself room to be creative
R quarantine your weird code!
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CORE ENGINE: NEW DATA-ORIENTED GAME OBJECT MODEL

Northlight switched to a completely new data-oriented game object framework during the
development of Alan Wake 2. The new entity component system (ECS) based model
enables memory-efficient storage and makes parallel execution efficient and safe. This
means that the engine can support a varying number of target hardware cores efficiently,
enabling bigger, more dynamic and fuller worlds. ECS also played a supporting role for
our tools development, simplifying the building of the new Scattering tool for mass-
authoring vegetation - ECS allowed us to simply have a lot more entities without the need
to invent any custom solution for scattering objects in the world.

The ECS framework also made it to our gameplay programmers' “favorite tech" list as it
helped implement the Case Board - Saga's visual storyboard for gathering evidence. ECS
meant that iteration was quick because adding new or modifying existing systems or

game objects was easy, and performance gains were clear when saving and loading the
Case Board.

Source: How Northli ght makes Alan Wake 2 shine



https://www.remedygames.com/article/how-northlight-makes-alan-wake-2-shine

7 You don't have to
do everything
yourself



R remember your goals!




\
‘N7
are you implementing it because it's fun or to prove you can do it?

¥ | 3 - e
if it's for fun... if it's to prove you can...
~+ can you afford the time? — was it proven before?
- does it get you closer to -+ i5 there anything unique
your goal? that you can do?

i the learning valuable?



® Mmake decisions by budgeting your time
& do consider the trade—offe when “of floading" the
responsibility to a library
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S8 Prototype,
implement, refactor



&’ invest time studying the best industry approaches
® prototype in a hello world pro ject!
(...or wherever is cheaper, really)



R don't overthink the design, 0% of the time your idea might
fail:

- not fun

— technical blocker

. = O



study industry approaches (can skip)

l
orototype and try it out. does it break

everything? if so, does it simplify things?

¢
r decide to implement or not
impleinent! I
000 think of
‘ 1 something else

fix edge cases (you will overlook
something...), simplify and abstract



mm creating my custom dialogue language

"y,
.,

| week just studying several
approaches: blackboards...

|

| week asking around, using inkle,
seeing what | like

!

2 weeks implementing the language

!

refine it forever



_ m ﬁ . Lame caic HSSECS view Re10ad I001S FUDI15n

£ barista, P4
lfa"mgum 0 (Barista json) (Characterasset) [SSieNASset) [Deleeeiasser) [Rensme) [GpemiFoiden (BisesraNchances)
- 2

// i: when referencing icons
. . Barista

15 // {} for referencing variables
16 // // comments

e
g Owner :

17 B8 Portrait: 1dle -
18 =Encounter =]

19 T @ Weleme tomugs!

28 We serve coffee and such.

21

22 ( !HasMembershipCard)

23 If you buy a Mugs Membership Card, we offer free coffee refills.

24 It costs a total of 5 {i:TicketIcon}.

25 '

26 -> Offercard

27

28 (s o Welcome to Mugs!

29 It seems that you already have a Mugs Membership Card! X - Default =peaker
3e Here is your free coffee refill.

31

32 [HasTalkedSinceEnteredShop=true]

33 [c:RefillCoffeeInteraction] | We serve coffee and such.
34 S S esareemod. . ‘ . Default speaker
35 -> exit!

36

37 (!HasMembershipCard) 1

38 | @1 Changed your mind?

39 You can get a Mugs MembershipCard for 5 {i:TicketIcon}!

48

41 -> Offercard '

42

43 (...!IsCoffeeFull) !

44 (HasTalkedSinceEnteredShop)

45 @random

46 + Good morning! Here's our special of the day.

a7 + Hello there! Today's coffee has been pretty okay, don’t get any high expec

48

49 (--2)

58 @random

51 + More coffee?

52 F

53 Who am I to judge. There you go!

54 + There you go.

55




9 Trust yourself!



® most people giving advice on the internet didn't ship a game

&’ even advice coming from experienced devs might not apply
to you, so it's okay to disagree!

R selectively ignoring advice is how you innovate



#® it's all about the journey




RBCAP

. Game always comes first 6. Scale horizontally

2. Stick to your goals 7. Don't have to do

5. Never crash everything yourself
H. Make it delightful 8. Prototype, implement,
5. Only do it once it's a refactor

bottleneck 9. Trust yourself!



Questions?

Cg THE W

#® coldbloodinc.studio
!/ @isadora.codes
R github.com/isadorasophia/murder
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