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GAM308

How Star Wars: Hunters got to the
next level with Amazon GameLiﬂ’

Ardrian Hardjono Chris Vodak Steve Phillips /£ Christina Guo
(he/him) (he/him) (he/him) (she/her)

Tech Lead, Server Principal Engineer Technical Accouglt Manager Head of Product, GameLift
Zynga Zynga Amazon Web Sgfvices Amazon Web Services

aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Game dev: Launch

c. or its affiliates. All rights reserved.



| Agenda

@ Multiplayer game requirements

9 Amazon Gamelift resources

© Implementation journey

é Launch successes

© Recommendations for game studios

[
é

aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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: ]
NaturalMotion

naruracmoTion
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Multiplayer server
requirements

c. or its affiliates. All rights reserved.



| Matchmaking

Players in

Fair matches )
same region

Reasonable
queue times

aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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| Matchmaking

@'@ [7] é—"@

( N A a NS
skill: 70 skill: 95

mode: ranked mode: casual
region: eu-west-1 region: ap-south-1

Matchmaker
o)
lﬁ—]wo
e P A 4 N
skill: 20 skill: 50
mode: casual mode: ranked-huttball
region: ap-south-1 region: eu-central-1
aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Game server

Authoritative Server
® Simulates player actions

® Ensures game state
consistency

On Hunters:

® Game clients: iOS, Android,
‘ °'° Nintendo Switch

UNREAL ® Linux based Unreal Engine
server

® Low player-to-server ratio

aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
S



| Game server(s) globally distributed

NO
e A
NORE

A\ 4

ENGINE

aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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I In-house prototype

Virtual private cloud (VPC)

Hunters platform Matchmaker
service

Unreal server
orchestrator

Unreal Engine Unreal Engine
server server

1

1

1

|

|

1
Unreal Engine :
server I
1

|

1

|

1

|

1

|

Unreal Engine Unreal Engine
server server

Unreal Engine
server

aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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' Why we chose Amazon GamelLift

!

Global presence

Fully managed game servers
hosted across AWS Regions
on multiple Availability Zones
providing availability
and scalability

aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.

S

Cost optimized

Scale game servers
automatically based on player
demand and leverage low-cost

Spot Instances for global
game sessions

Matchmaking

FlexMatch with match-based
rules designed to support
game play



c. or its affiliates. All rights reserved.




Amazon Gamelift resources

Amazon Flexmatch Amazon Flexmatch Amazon Game Amazon GamelLift Amazon GamelLift
Ruleset Config Session Queue Fleet Build

aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
S



I
FlexMatch rule set and config

—:@:— = = P,
S What is it?

® Rule set defines match
gueue parameters

® Config aligns rulesets with
downstream resources

Amazon
l//_ﬁ\ \ B0 | SNS
EE / " 0%

I
I
|
I
|
I
|
I
|
I
I
I
|
|
I
|
I
|
I
|
I —
I I =S
I
I
|
I
|
I
|
I
|
I
|
I
I
I
I
|
I
|
I
|
I

FlexMatch FlexMatch
rule set config
Amazon Game
session queue
_____________________________________________________________ |
aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved



FlexMatch rule set and config

————————————————————————————————————————————————————————————— | @%
C@) For Hunters

® Fast rule replacement

® Post-submit rule validation
checks

Amaz
T
E ) i

I
I
|
I
|
I
|
I
|
I
I
I
|
|
I
|
I
|
I
|
I
I I =S
I
I
|
I
|
I
|
I
|
I
|
I
I
I
I
|
I
|
I
|
I

FlexMatch FlexMatch
rule set config
Amazon Game
session queue
_____________________________________________________________ |
aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved



- Amazon Gamelift build

=(?)= ‘e &
Qy What is it?

. Build Archive Contents i Flle arChive
® Loaded onto instance for
Game server binary snap-shotting

Auxiliary service binaries

install.sh

aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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I Amazon Gamelift build

. Build Archive Contents

101 o[
L1+ L1+

Telegraf agent Crash reporter
binary binary

A

Hunters Linux ]\

server binary W
O+

Logging
agent binary

A 4

{:}

Dev | Prod | Staging
configuration

88
C@] For Hunters

Register

aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
S

Compress
& >

Primary region Amazon
bucket Gamelift build

Replicate

s,

Secondary
region buckets
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' Amazon Gamelift instance

Instance processes _:@:_ ic i1t?
i3 £, What is it?

Game server invocation 1 ® Game build on an instance

. .
Game server invocation 2 1-50 server instances

® Auxiliary services

Game server invocation N

aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
S



Amazon Gamelift instance

88
C@] For Hunters

. Hunters GamelLift instance 5 af®
Y
Amazon Managed
T I Bkttt byt e Service for
Hunters game servers Auxiliary Services Prometheus

—

Telegraf agent

Service

=

Core dump store

Custom logging agent

Crash reporting agent

EEEEEEEEEEEE

E Amazon OpenSearch

B

Crash
Aggregator
Service

aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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' Amazon Gamelift fleet

€ Fleet
(2% m
=(?)= e 149
...................................................... = What is it?
VT ® Scalable set of instances
| J
Desired ® Parameters:
| Mo ' ® Instance count
® Scaling rules
® Instance pricing (On-
Demand, Spot)
e et s '
L 0 0 L 0 ® Instance size (c5.* c6i.* etc.)
us-east-1 eu-west-1 us-west-1 ca-central-1 ap-south-2 PS Region(s)
Home Region
aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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——————————

c5.large | ON-DEMAND
[ [ [ [
o o o 1o
eu-west-2 eu-west-1 us-west-1 I ap-south-2 :

g S S I O S S 2 o ° e
c5.large | SPOT : Spot Savings

T m B 8 &

eu-west-2 eu-west-1 us-west-1

88
C@) For Hunters

® Instance diversity

| c6i.large | ON-DEMAND :
e g By Ty G

eu-west-2 eu-west-1 us-west-1

____________________________________________

| c6i.large | SPOT i .
p e I [ [

Ty B B ©

|

: eu-west-2 eu-west-1 us-west-1 ap-south-2

=

aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Fleet calculation

Hypothetical Example: “16,000 concurrent
players in ap-south-2"

16,000

concurrent s 2,000 game AL

servers instances

players
16,000/8 2,000/4
players per servers per
server instance
aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.

N1

mmmmmme 250 c5.large
50%

e 250 c6i.large
50%

I 100 c5.large

40%

l on-demand

150 c5.large

60%

»
>

spot

i 100 c6i.large

40%

l on-demand

150 c6i.large

60%

»
>

spot



Amazon Gamelift fleet

aws

| ¢5.large | ON-DEMAND

Calia

eu-west-2 eu-west-1

| ¢5.large | SPOT

Calls

eu-west-2 eu-west-1

| c6i.large | ON-DEMAND

Culis

eu-west-2 eu-west-1

| c6i.large | SPOT

Calis

eu-west-2 eu-west-1

i

us-west-1

I o o o e o e e o e e o mm mm mm mm e mm mm m mm e mm e mm e o Em mm Em e e mm e Em e e e e =

I o o o e o e e o e e o mm mm e mm e mm m e mm e mm e mm e o Em e Em e e mm e = mm = o = =

I o o o e o e e o e e o mm e e e Em e mm Em e mm e e e o e e E e e e = e e e e =

I o o o e o e e o e e o mm mm e o mm mm m mm mm e mm e mm e o e mm Em mm e mm e = e = e e =

For Hunters



Amazon Gamelift fleet

| ¢5.large | ON-DEMAND
T & B

eu-west-2 eu-west-1 us-west-1

I o o o e o e e o e e o mm mm mm mm e mm mm m mm e mm e mm e o Em mm Em e e mm e Em e e e e =

88
C@) For Hunters

| ¢5.large | SPOT
Ty @ By O

eu-west-2 eu-west-1 us-west-1

I o o o e o e e o e e o mm mm e mm e mm m e mm e mm e mm e o Em e Em e e mm e = mm = o = =

| c6i.large | ON-DEMAND
T m T

eu-west-2 eu-west-1 us-west-1

I o o o e o e e o e e o mm e e e Em e mm Em e mm e e e o e e E e e e = e e e e =

c6i.large | SPOT

B & T &

eu-west-2 eu-west-1 us-west-1

I o o o e o e e o e e o mm mm e o mm mm m mm mm e mm e mm e o e mm Em mm e mm e = e = e e =

aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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| Amazon Gamelift fleet

" ¢5.large | ON-DEMAND

o f 5 J5o - 00 B2 For Hunters

eu-west-2 eu-west-1 us-west-1 ap-south-2

I o o o e o e e o e e o mm mm mm mm e mm mm m mm e mm e mm e o Em mm Em e e mm e Em e e e e =

I s e s o ° i 5
c5.large | SPOT TOOlIng.

tioo®

eu-west-2 eu-west-1 us-west-1

I o o o e o e e o e e o mm mm e mm e mm m e mm e mm e mm e o Em e Em e e mm e = mm = o = =

e e e e e ® Historical usage analysis
c6i.large | ON-DEMAND

eu-west-2 eu-west-1 us-west-1

I o o o e o e e o e e o mm e e e Em e mm Em e mm e e e o e e E e e e = e e e e =

i ® Fleet sizing calculators

® (Cost estimators

c6i.large | SPOT

i 1
1

|

I 1
1

|

I |
1

! |

: eu-west-2 eu-west-1 us-west-1 |

____________________________________________ |

aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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' Amazon Gamelift game session queue
P

i i ) .

o m T B G D whatisit?

i eu-west-2 eu-west-1 us-west-1 ap-south-2 i

hc5[arge|SPO T ® An Amazon GameLift game

L i session queue references all

rl—Tl:l rﬁD r% rfij rﬁD fleets

L__f”_'i“’f‘t_'z___f”_'v_“isﬂ___”S_'V_“eftf______"'_____a_pjsf”_”l'f___i ® Queues are where

' céilarge|ON-DEMAND matchmade groups of
players land

® Queues have

T & & %

RNt e I placement policies:
T e = )
i c6|.la[_g(|e | SPOT L_I L_I |__I L_I : ° Latency
I 1
o o o to o * Cost
|
: eu-west-2 eu-west-1 us-west-1 ap-south-2 :
____________________________________________ I
aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Amazon Gamelift resources

&

Casual 4v4 Casual 4v4
ruleset config
Ranked 4v4 Ranked 4v4
ruleset config
HuttBall 4v4 HuttBall 4v4
ruleset config
aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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c6a.large
On-Demand
Hunters build
12345 queue Gl
Spot

c6i.large
On-Demand
Hunters build
12345
c6i.large
Spot
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Operational metrics

ofo
\v

Amazon Managed Service
Amazon GamelLift for Prometheus

Instance Amazon CloudWatch

& dashboards
Q)
@;@ Amazon CloudWatch ﬂ.ﬁﬂ

Matchmaking Grafana dashboards
Queues |
L1+
Custom service scrapers .@
@;@ Alert Manager

AWS CloudTrail

All resources

aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
S
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Hunters tooling: FleetDeployer

-~

We want the whole
studio to have
deployments

aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.

S

If

Allow developers to
modify and deploy
Amazon GamelLift
resources without

console access

1f

FleetDeployer acts as
Web and Hunters-API
layer between our
studio and GamelLift



I Hunters tooling: FleetDeployer

. All resources

R
Casual 4v4 Casual 4v4
ruleset config I—_I|__l |-_|__I|
L] [
— c6a.large c6i.large
{:} — @ — E — On-Demand On-Demand oy
[ ———
i |__|__Il |__|__|| Hunters build
Ranked 4v4 Ranked. 4v4 Hunters build ] [] 12345
ruleset config 12345 queue :
c6a.large c6i.large
Spot Spot
HuttBall 4v4 HuttBall 4v4
ruleset config
aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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I Hunters tooling: FleetDeployer

. All resources

Hunters deployment
group

Deployment metadata

owner: “ahardjono”
description: “demo build”
scale-up: 2024-12-02 10:25
scale-down: 2024-12-02 10:25
auto-shutdown: allowed
shutdown: 2024-12-03 23:00

Deployment timeline

8 Create deployment

Fleet Ready

Scheduled Scale Up

Scheduled Scale Down

Scheduled Shutdown

Notify User

Notify Platform
Service

Notify Platform
Service

aws

p—

© 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.




| Hunters tooling: FleetDeployer

Amazon Gamelift

. Amazon Virtual Private Cloud (VPC)

Amazon Relational Fleet deployer running Amazon Amazon Simple
Database Service on Amazon Elastic Kubernetes S3 Queue Service
Service (Amazon SQS)
aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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I Hunters tooling: FleetDeployer

000« >o |
O00OC
Gamelift Comment
() Home
Hunters deployment test
&, Builds
. Matchmaking Rules (Max 400
Fleet Regions g ( )
&, Steam Uploads 82
- [
eu-west-1 X us-east-2 X o € Deployments o
This specifies which regions the fleets will be created in. Click to select multiple B perf v .
o ot Matchmaking Configs (Max 400)
Instance Types Oa Account v 82 s
c5.large X v © other -
o1 Gamelift Stats .
This specifies which instance types the fleets will use. Click to select multiple Game Session Queues (Max 50)
Server Processes Per Instance. 30 G
10 °
Fleets (Max 300)
UE Dedicated servers per VM. Leave this value as 0 to let the system decide on the number. 86

aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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- Hunters tooling: FleetDeployer

00O« H(E,
(] Home
Deployments
o, Builds
Fleets Available for over 24 hours
&, Steam Uploads
BuildJob# Environment Comment Shutdown Time Last Played Last Modified
<  Deployments
=z s » devl Test new character updates 30 Nov 2024 - 02:12 24 minutes ago 35 days
[2] ActiveDeployments » playtest-capturing Trailer deployment 12 Dec 2024 - 11:37 4 hours ago 15 days
[2] Deployments » loadtest Loadtest release candidate 21 Dec 2024 -13:18 7 days ago 12 days
[2) FleetUtilisation > playtest-content-dev Long term 3.0 Playable Fleet 31 Dec 2024 - 09:39 6 hours ago 70 days
» dev1l Matchmaking update test 29 Nov 2024 - 11:14 20 hours ago 5 days
& Perforce
» external-staging New map build testing 25 Dec 2024 - 19:10 2 days ago 1 day
aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Pre-launch considerations

« Dev - Soft launch - Production
- Dashboards
« Load Test

« Pre-Allocation
- Talk to the GamelLift team

aws) © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved
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Integration points

UNREAL
ENGINE

Unreal game server

aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
S

Hunters
platform
services

Unreal game client
No Amazon GamelLift
integrations needed



| Unreal server integration

Required

¢ InitSDK

® ProcessReady

® onStartGameSession
® ActivateGameSession
® ProcessingEnding

® onProcessTerminate

Optional

® onHealthCheck

® AcceptPlayerSession
® RemovePlayerSession

Not implemented on Hunters
® GetComputeCertificate

aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
S



I FlexMatch events

A ® MatchmakingSearching
® MatchmakingSucceeded
® MatchmakingTimedOut
® MatchmakingCancelled
® MatchmakingFailed

® PotentialMatchCreated
® AcceptMatch

® AcceptMatchCompleted

aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
S



Platform services integration

aws

S

Matchmaking
configuration

target

Amazon Simple
Notification Service
(Amazon SNS)

4l

Game
session queue

Platform
services

Amazon Gamelift
Unreal game server

© 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.




Matchmaking flow

Game servers

FlexMatch

Platform services

Ping servers

Game clients
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Star Wars: Hunters architecture

Start matchmaking

Amazon Amazon
Amazon Aurora ElastiCache @ «—— Matchmaking status ——— Gamelift
PostgreSQL Redis FlexMatch

R e R

: : Amazon Simple

: : Notification Service

I I (Amazon SNS)

: | Create and manage

| : match state

1 1

: Amazon Elastic : l’

: Kubernetes Service : Game init ——> Amazon

: Hunters platform ! GameLift Unreal

| < Game results game server

Match Start Matchmaking Game session
configs matchmaking results
S | A . _—— Y l _____ Yoo ea e A N | e R
I I ) . : I .
l Zynga game | I Game client ' L J  UDP Ping (EC2
3 . . . . : atency check > .
: services : i (i0S/Switch/Android) | 4 . behind ALB)
L ——_ a L ! L _
aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Launch successes

® Scaling met player demand

® (Capacity available to meet
launch requirements

® Leveraged Amazon GamelLift
scaling to optimize costs

® Real-time matchmaking
rules adjustment

® Support from the
Amazon GamelLift team

aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
S



Launch metrics
Current player sessions

Sessions

6/2/2024 6/3/2024 6/4/2024 6/5/2024 6/6/2024

aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Sessions

Launch metrics
Active game sessions

6/2/2024 6/3/202 6/4/2024 6/5/2024 6/6/2024

aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Launch metrics

FlexMatch
notification status

aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
S

Notifications

6/2/24 0:00

6/3/24 0:00 6/4/24 0:00 6/5/24 0:00
u CANCELLED mCOMPLETED m®mFAILED mPLACING mSEARCHING

6/6/24 0:00




I Key launch features

|| Il |

2

Amazon Gamelift Amazon EC2 Amazon Amazon Gamelift
multi-region fleets Spot Instances CloudWatch FlexMatch
metrics
aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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' Launch challenges

(& ® Fine-tuning matchmaking
i requirements

/ ® Test cycles to meet
requirements with
matchmaking rules

® Matchmaking simulator
\ ® Fleet deployer tool
¥ = .
aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Amazon Gamelift
team support

® Engaged throughout game
development lifecycle

® Architecture review support

® Confirm appropriate capacity,
API limits in place

® Launch support

aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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| Implementation considerations

2

q N ) € \—/ D)
Latency for | SO Matchmaking goals and

multi-region fleets? data requirements?

s \_/ ) Amazon 4 \\—/ B

Instance type and game GamelLift TP Points of Amazon
session capacity? Gamelift integration?

aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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| Amazon Gamelift Anywhere

Create custom

|
| S\
location : f
__________________ |
, T Tttt TmTmmTm T T |
] Create fleet : >
e e e o = ——— |
[-+ C30-] Sninininininininininteint :
— — 1 Register workstation | .
1 as fleet compute | i
ol . | Amazon
GamelLift
, T TTTTTTTmTmm T T |
| Transition to : A
ittt . ! managed fleets : i
: Update game T T . _ _ _ _ _ _ ___ ________ l
: server code :
e e e e e e e e e e e o == 1
aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Getting started with Amazon GamelLift

Getting started Amazon Amazon Amazon
with Amazon Gamelift GamelLift toolkit Gamelift
Gamelift workshops GitHub repo Anywhere

aWS’ © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved



' ey Please complete the session
a n yo u ® _Diz@ survey in the mobile app

Ardrian Hardjono Chris Vodak

ahardjono@zynga.com cvodak@zynga.com

[ linkedin.com/in/ardrian B linkedin.com/in/chris-vodak-61190638
Steve Phillips Christina Guo

stwaph@amazon.com [ linkedin.com/in/christinaguoforrest

[ linkedin.com/in/stevephillipsca

aWS © 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved.
S
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