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Introduction

ATalk about our hand®n experience using Amazon Lumberyard to
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AHighlight some of the new systems that Amazon have introduced,
and how we have made use of them.

ATalk about challenges we faced along the way.

ATips on making a multiplayeg-sportstitle with Amazon Lumberyard



Who are we?

AThird Kind Games (TKG).
ANew indie studio, formed October 2016.

A9 Senior AAA developers from former Activision Studio
FreeStyleGameéDJ Hero, Guitar Hero Live).

A1 Artist, 1 Designer, 1 Producer, 5 Programmers, 1 Tools/IT
Programmer.

ADeveloper orSlingShot# AOOAT 60 O4EA $828'8 )1 E

www.thirdkindgames.com https://www.facebook.com/thirdkindgames/  https://twitter.com/ThirdKindGames



http://www.thirdkindgames.com/
https://www.facebook.com/thirdkindgames/
https://twitter.com/ThirdKindGames
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ANew E-sportsgame from
SlingShotCartel, built with
Amazon Lumberyard.

= Aln development for 8 months so
¥ far. Prerelease later this year.

: ”"\fjnf) ATeambased fightto-the-death
s TV show, set in a future post
apocalyptic world.

. ADesigned and built with £
- sports in mind from the ground
up.
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| AlLarge, beautiful environments.

AMultiple factions with their own
unique skills and play styles.

'/ﬁ AAudience participation via
—  Twitch. Voting for key game

events such as loot drops.

=~ AGamemaster role controls
broadcasting, audience
participation, and match
direction.
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Why Lumberyard?

A Acqujred fromCryTek Amazon started with a mature and proven engine, so
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A Significant technical investment from Amazobargeinternal en%ine team,
as well asnultiple internal Amazon studios building game&ath the engine.

A Heavy focus on ports and multiplayer gaming features from the start.

A AmazonownsTwitch, AWS Gamelift, and continue to grow in the
multiplayer gaming arena. Lumberyard makes it easy to tap in to these
technologies.

A Young engine, opportunity to provide steer and not have to ride the wake of
larger studios.

A Full source code means that we can modify the engine, fix bugs, and make
tweaks without large production overheads.



Working with a Beta engine

PROS CONS

A Full source code means you can modify the A There are bugs!
engine and fix any bugs.
A Sometimes, core systems may change with
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A Some features are missing or not production
A Regular releases containing new features and ready.
bug fixes.

A Community is small, but growing.
A Responsive support from an upbeat dev team.
A Lots of deprecated systems hanging around in
A No baggage from heawweight ancient games. the code base.
Direction of engine is unrestrained as Amazon
are free to deprecate and upgrade old systems. A Sometimes there is duplication of types,
requiring conversion, e.g. string.
A All the new stuff is much better than the old
stuff!



Feature highlight- Twitch

A Twitch Chatplay Voting andJoinin

A Enables audience participation in .
the game. a V E NUW'
| ‘

A Game asks the audience to vote. WHICH TEAM SHOULD RECEIVE AN AMMO CRATE?

ATwitch chat votes are tallied up s KNIGHT WARDENS WASTELANDERS
automatically and reported to the =1 === B
game.

A Game makes decisions based on
the voting results.



Feature highlight Metastream

A Allows Twitch broadcasters to
completely customise their
channel with bespoke game
overlays.

A Game provides a HTTP server
which can be queried via a RESTful
JSON API.

AWeb browser can query game
details and render them via
HTMLOavascriptetc.

A Broadcasting software such as
OBS Studio an&XSplitBroadcaster
can overlay the HTML on to the
broadcast stream.




Feature highlightz Component Entities

A M Od e rn CO m po n e r]-tb ased Entity Inspector (PREVIEW)
entity system. o

MName

Add Component + Collapse All

A Supports C++ and Lua
components.

¥ Values

Translate 507.00 m Y 510.00 m 33.00 m

ARICh Set Of UI Wldgets for Rotate 0.00 deg Y 0.00 deg 0.00 deg

component properties. o e R T —

¥ @ Static Mesh

AXML format, so can be merged .

Static asset Zx05x1

easily in source control.

} Options
» Advanced

AEvergrowing list of stock e
components. - 4 Statkc Physics

Enabled initially v

(il =



Feature highlight- Gems

AGems are reusable nougats of
code and/or assets, which
provide features to the game.

AA Gem can contain
components, scripts, assets,
event buses, and systems.

AEncourage separation of
purpose, and welblefined
Inter-system communication.

} Camera

AMakes you code with reuse in
mind.




Feature highlightz Event Bus

AEvent busg€bug provides a clear and efficient mechanism to
communicate between classes and components.

AWorks across Gems, hiding the botherdiifexport/import
configurations.

AWorks from Lua and C++.

UdMdEEILdIE = 1.9T - LLdip Ll Uddpesidlie, 9.9T, L.9T);
float damage = damageStrength * damageScale;
EBUS_EVENT_ID{emtityId, TK::Character::HealthBus, ApplyDamage, damage, asttackerEntityId); (:_F4_

1T SELT..FMOPErT1ES. Fayload. VIreCTHIT. cNapled and SElT.C0LL1S10NENTITYLA: L5Valldl )} TneEn

o
Enda

HealthBus.Event.ApplyDamage{=clf.collisionEntityld, s=1f.Properties.Payload.DirectHit.Damage, self.ownerEntityId)

Lua



Feature highlight- Profiler

A CPU, VRAM, and network profiler:
http://docs.aws.amazon.com/lumberyard/latest/developerquide/profiiatro.html

CPU - C/Users/Mike/Documents/blarg.drl



http://docs.aws.amazon.com/lumberyard/latest/developerguide/profiler-intro.html

Feature highlightz Lua IDE

A Lua Editor and Debugger:

http://docs.aws.amazon.com/lumberyard/lat

est/developerquide/luaeditor-
debugger.html

A Live link to engine.
A Singlestep debugger.

A Built-in class and event browser.

QXA BiE I HORiol Mt &4

aracter_input_type.

I MCB®m:OOIY%H

=il e | put_movement_controlle. | bility_locomotio.

Name Filter

e

@ 26/06/2017 14:49 LUA Editor

()

1 local luaext = require"scripts.modules.luaext™;

z |

3 local character animation types =

4 H¢

£

6 —— Base character states:

7

8 EBaseState = luaext.CreateEnum{ 'Idle', 'IdleFidget', 'Movement',

9

10

11 —— Sub-states added on top of the base state:

1z

13 EPoseState = luacext.CreateEnum{ 'Crouching', 'Standing' },

14 EAimState = luaext.CreateEnum{ 'Relaxed', 'Aiming', 'AimingFirst

15 EWeaponState = luaext.CreateEnum{ 'Pistol', 'Rifle', 'Heavy' 1},

16 EHolsterState = luaext.CreateEnum{ 'Holstered', 'Unholstered' },

17 ETorsoState = luaext.CreateEnum{ 'None', 'Reload', 'SwitchWeapon',

18 ETriggerStates = luaext.CreateEnum{ 'None', 'Single', 'Burst', 'ZAuto'

15 EClimbUpState = luaext.CreateEnum{ 'Normal', 'JumpMantle',K 'Mantle'

EInteractionS5tate = luaext.CreateEnum{ 'None', 'ClimbUp', 'Vault' },
(=4 5 X
‘Reset | Add.. Find2 | Fnd3 | Find4



http://docs.aws.amazon.com/lumberyard/latest/developerguide/lua-editor-debugger.html

Feature highlightz Ul Editor

Ul Editor

.
Responsive R Pty
b} © New.. View ¥ | @ Snaptogrid = 1920xX1080(16:8HD 1080) ¥ Zoom: 41% \:‘ : -
| - l ' I Hierarchy Properties
yn al I l I C [ ] « ROOT Add Component...
~ SLIDER ¥ Element

~ MainMenu
~ PlayBumon
TextSmall

» Transform2D

. . ~ Texilarge 8 ¥ Image
SelectLine .
} SpectatzButton e
» OptionsButton FEET ATy
~ DeveloperBurton ¥ Values
TextSmall Translate 000m Y 000m Z 000m
v Textlarge 2}
Rotate 0.00 deg ¥ 0.00deg Z 000deg
. Selectline
» ExitBurcon Scale 100 Y 100 z 100
(B Bind 1o network @
~ Info
Parent activation Original relative transform
Text
~ News

000000000000000000000 x

Component
based and x
extensible. TR

DKeys: * 'D-/¢b:'. En:“ra

~ INTRO_SLIDER_LEFT
~ [=) SLIDER (4)

Scripting e
support via Lua. — |
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A~30 bespoke Gems providing additional features to the engine.

A~24 bespoke entity components providing custom entity features.

A~50 Lua scripts providing the high level gameplay logic, entity logic,
and game rules.

A~51 Flow modules providing Ul flow, high level gameplay logic, and
game rules.



Gems

AMAZON GEMS

A AWS A Lightning

A Audio A Metastream
A Boids A Multiplayer
A Camera A Substance
A ChatPlay A Physics

A Front End A Rain

A Game Effects A Snow

A GamelLift A Tornadoes
A Input

THIRD KIND GEMS

A Ballistics A MatchManager
A Character A Minimap

A Cinematographe@ Online

A Compass A PlayerManager
A Al A PopupText

A Analytics A SpawnPoint

A FlightRecorder A Steam

A Footsteps A SurfaceMarkup
A Inventory A Utilities

A LevelManager



Network model

ALAN play with direct IP entry and session browser.
A Gameliftsupport with Linux dedicated server supported enftthe-box.

ARPCs (remote procedure calls, guaranteed delivery) used for important
events such as shooting, aiming, health, etc.

A Datasets (synchronised data blocks, eventual synchronisation), used for
state synchronisation such as character movement.

A Custom motion prediction to allow clients to predict and correct the
character motion between server updates.

A Server rewind to allow accurate servauthoritative hit detection.



Game rules

A Game rules define the overall gameplay logic such as match win/lose conditions,
gameplay events, player join/leave rules, etc.

A Old CryEngine game rules system still exists, but is considered deprecated.
A Amazon have not yet replaced it with anything, so custom solution needed.

A Our game rules are built fromFlowGraphwhich is programmatically instantiated
when the level starts.

A Flow graph is responsible for player tracking and general gameplay event handling.

A Flow graph is NOT good for gameplay logic such as checking if all players on a team
are dead. Instead, we kick off a Lua script from our Flow graph, that provides the
more complex game rules that benefit from scripting rather than Flow nodes.



Player management

A Player management is the bookkeeping and-aalination of players within a game session.
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A Amazon have not yet replaced it with anything, so custom solution needed.

A Our Player Management Gem fulfils this by providing a bespoke C++ system to track players.

A It consists of a system component that handles networking events and uses RPCs and Data Sets to
keep the player list synchronised between all clients in a session.

A%? Ei1T AO EAU AAOAh OOAE AO OEA DI AUAOGO -AET OAT A
state.
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A Implemented with securit%/ In ming Server is authoritative, and clients can only modify their own
player data, with all the other players being synchronised to them from the séerver.



A

A

Characters

A DRG character is made up of components and Lue
scripts.

Heavy use of Lua scripts (9 scripts per character) to
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with one another and in response to external stimuli
such as controller input or damage.

Characters are stored on disc as Dynamic Slices
(runtime-instantiated prefabs), and spawned in to
the level by the game rules Flow graph on the server
at the start of the match.

The server then assigns the newly created entities to
the players via the Player Manager Gem.

The entities are replicated to the clients via
GridMate and clients assume control of their
characters.

Entity Inspector (PREVIEW)

D 180383266097201118829

Add Component »
P %Tag
» Gjlinventory
» Health
» Impact Damage
© Network Binding
& Audio Proxy
» () Audio Trigger
» U Audio Switch
» & skinned Mesh
» < Skinned Character Physics
» i Ragdoll
¥ “Mannequin
» ¥ Mannequin Scope Context
» .Character
» Look & Aim
¥ {}Lua Script (ability_locomotion)
¥ {}Lua Script (ability_shooting)
¥ {}Lua Script (character_animation)
» [/|character Component
¥ {}Lua Script (character_input)
¥ {}Lua Script (ability_jump)
¥ {}Lua Script (ability_interact)
& Footsteps

» EWTKC OverridesC

p
» ;%SimpleTransformNetSync

» Bleed Effect

¥ {}Lua Script (ability_autocrouch)
¥ {}Lua Script (ability_vocalisation)
» Damage Indicator

) pA Editor P

Expand All
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* &l Inventory
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Capacity
Primary Weapon
Secondary Weapon
¥ Stowed [tems

(0]

(1]

(2]
Hand Attachment
Holster Attachment

Health

* Metwork Bindable
Starting Health
Starting Lives

10
knight_assaultrifle
knight_shotgun

3 elements
initial_ammo_assaultrifle
initial_ammo_pistol

initial_ammao_shotgun

o +

4

4

Ed

4

4

Ed

RightHand_Weapon

‘ ‘
I

1000000



Multiplayer tips

ABuild with security and anitheat in mind.
A Serverauthoritative, plus prediction/correction on clients to avoid lag.

A Design your clienserver communication with anttheat in mind, e.g. send
Inputs vs. send transform.

A Minimise client touchable data, for example ensure that a client can only send

~ ~ Ve N\ ’ ~ ~

AAOA AAT OO EOO i x1 Bl AUAOGO AEAOAAOAOOS

AUse Datasets for state, and RPCs for important events.



Multiplayer tips

AOptimise your data. Bandwidth
costs money!

A Use the network profiler:
http://docs.aws.amazon.com/lumbery
ard/latest/developerguide/network
profilers.html

ATest in low bandwidth, high
latency situations.

A Use the network simulator:
http://docs.aws.amazon.com/lumbery
ard/latest/developerguide/network
carrier.html




