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WHO IS THIS GUY?

Lead developer on Riot’s ETL and
real-time services

Was a student in this class 5 years SEAN‘ MALONEY

ago _ - BIG DATAENGINEER
Intern at Appfolio



MOVING OF DATA

INTRODUCTION

THE GAME PLATFORM: OUR MAIN DATA SOURCE
HOW WE INGEST AND QUERY DATA

HOW WE SCALE IN AWS

CONCLUSION - SEAN'S PRO TIPS
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WHAT IS LEAGUE OF LEGENDS?
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http://www.youtube.com/watch?v=JfpC_QTiKXE

12 BILLION

GAME RELATED EVENTS

0.5 TRILLION

DATA POINTS

90 TB

STORAGE

DAILY

26 PETABYTES

PLAYER DATA

SINCE BETA
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THE GAME PLATFORM
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PRIMARY DB

HOT BACKUP DB

2nd BACKUP DB
/ETL







DATA INGESTION



INGESTION

PULL-BASED / ETL

FuETL
- OLTP game data
- External Data Sources

PUSH-BASED

28

kafka

- Anything pushed to it
-Server logs

STORAGE

MASTER WAREHOUSE

amazon

webservices™
S3

DATA AUDITING
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Wasp,

QUERY / VIEWS

AGGREGATE QUERIES

VERTION

An HP Company

BATCH QUERIES

=
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SINGLE-ROW QUERIES
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saamazon
WDynamoDB
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You should know.



FuETL
- OLTP game data
- External Data Sources

28

kafka

- Anything pushed to it
-Server logs

amazon
webservices™
S3

@i amazon
wDynamoDB

Ll platfora

You should know.
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Distributed ETL Software written in
Ruby.

Same ETL applied to multiple regions
/ datacenters

Scales Horizontally

BEST LOGO EVER!
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— (reateanEIL —

ce Helper

Target Helper  vertica_test_cluster

Target Table warehouse.fantasy_users
Target Reaim Column  dt
Target Date Column

Query
: environment
segmentation_date
year(segmentation_date)
month(segmentation_date)

, game_count
from fake_db.fantasy_users
where env = '<%= environment_name %>'
and segmentation_datp = ‘<%= start_date %>
and acct_id is not null




— (CreateanEIL —

Source Helper  mysql_fantasylcs_server

Source Table(s)  Table: fantasy_users
Date_column: create_date
Hour_column:
Realm_column: region

t Helper

<%= enjronment Yoz

, segmentation_date
, year(segmentation_date)
, month{segmentation_date)
,acct_id
, game_count
from fake_db.fantasy_users
where env = '<%= environm
and segmentation_dat}
and acct_id is not null




Create an ETL

Source Helper  mysql_fantasylcs_server

Source Table(s)  Table: fantasy_users
Date_column: create_date
Hour_column:
Realm_column: region

Add

Target Helper  vertica_test_cluster

Target Table warehouse.fantasy_users

Target Realm Column dt

Target Date Column




Environments: 16 selected -




mysql_to_vertica/store_item

Schedule or Audit Runs

Environments: 16 selected ~

BR1 (9) success ; Will run again at approximately: 7/9/2015, 10:00:44 PM 0:00:08

EUN1 (3) success Will run again at approximately: 7/9/2015, 10:15:40 PM
success Will run again at approximately: 7/9/2015, 10:20:30 PM
success ) Will run again at approximately: 7/9/2015, 10:03:15 PM
success ; Will run again at approximately: 7/9/2015, 10:03:22 PM
success Will run again at approximately: 7/9/2015, 9:58:17 PM
success Will run again at approximately: 7/9/2015, 10:03:08 PM

Run History

Timestamp Status Message Payload Interval

7/9/2015, 4:03:07 PM success Transferred 2203 rows 2203 No Interval
of data

7/9/2015, 4:02:59 PM running None No Interval




. Webapp
View
— - backbone.js
- Bootstrap CSS
Scheduler Process Worker Process Command Line Tool Task / Helper / Controllers
Core Libraries
: Environment :
Task Service Service Helper Service
Tasks Helpers
Task DAO Env. Task DAO ED'}\‘g”’““"’“t Env.HelperDAO | | Helper DAO




. Webapp
View
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- Bootstrap CSS
Scheduler Process Worker Process Command Line Tool Task / Helper / Controllers
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‘ Webapp
View
— - backbone.js
- Bootstrap CSS
Scheduler Process Worker Process Command Line Tool Task / Helper / Controllers
Core Libraries
: Environment :
Task Service Service Helper Service
Tasks Helpers
Task DAO Env. Task DAO ED'}\‘g”’““"’“t Env.HelperDAO | | Helper DAO




Webapp

View

— - backbone.js

- Bootstrap CSS

Scheduler Process Worker Process Command Line Tool Task / Helper / Controllers
Core Libraries
: Environment :
Task Service Service Helper Service
Tasks Helpers
Task DAO Env.TaskDAO  covironment Env.Helper DA Helper DAO

DAO
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FUETL SCALING




Message Queues

ETL1
° \ . ETIN | ... | ETL8 | ETL7 | ETL6 | ETL5 ETL2
® ETL4
SCHEDULER ETL3
aka
PRODUCER
J- /’ ‘
WORKER
aka

CONSUMER



Message Queues

e Redundancy

o [Delivery Guarantees

o [Fasy to Scale

o Asynchronous Communication
e Abstraction / Decoupling



Message Queues

Amazon Simple Queue Service
Apache ActiveMQ

RabhitMQ

HornetQ

Microsoft MQ (MSMQ)



Message Queues
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Message Queues
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What will happen

INSERT INTO games played
(SELECT * FROM games played na
WHERE date >= '2015-10-25")



KEEPING INTEGRITY
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FuETL
- OLTP game data
- External Data Sources

PUSH-BASED

28

kafka

- Anything pushed to it
-Server logs

amazon
webservices™
S3

N
wisramazon
WDynamoDB

Ll platfora

You should know.



_ The new hotness in big data

Open-source project maintained by
Confluent

Kafka -

Very fast distributed message queue

Data is replicated across “partitions™
— toensure no loss



—

Has a DB Commit Log
(ooh revolutionary)

Kafka -
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|dempotency

-an oneration that will produce the
same results if executed once or multiple times

EXAMPLE:
Nonldempotent: - x = x  s;
- Submitting a purchase

|dembotent: - abs( abs(x) ) = abs (X)
- Cancelling a purchase



|dempotent?

INSERT INTO games played
(SELECT * FROM games played na
WHERE date >= '2015-10-25")



|dempotent?

INSERT INTO games played
(SELECT * FROM games played na
WHERE date >= '2015-10-25")



|dempotency

Use application logic to make

msg = queue.pop;
if (processed games. ( msg.game 1d )
{

return; //do nothing
else {

process game (msg) ;

}



FuETL
- OLTP game data
- External Data Sources

28

kafka

- Anything pushed to it
-Server logs

STORAGE
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You should know.



AMAZON S3 STRUCTURE

4 N 4 R
4 schemal
tablel
env
dt
time
table2
table3
4 schema2
tablel

4 schema3
’ schema4

4 h 4 I

s3n://datawarehouse/
schemal/
tablel/
env/
dt/
time/

table2/
table3/
schema2/

s3n://telemetrydata/
applicationl/
tablel/
env/
dt/
table2/

application2/
- /




WICECE  Create Folder | Actions v Versions: Hide Show

All Buckets |/ . merged / audit_event gueue dodge

Name

env=EUNT

env=EUMN1_%folder$

env=EUW1_Sfolders
env=I01
eny=ID1_%folderd

env=KR1

env=MNA1_Sfolderd

env=0C1

wl gl gl gl (el gl gl yel gy |

env=0C1_%folders



' Upload

Create Folder

All Buckets

Name

[ abmz

Actions v

Versions: Hide Show None Properties Transfers

merged / audit_event_queue_dodge / env=EUW1 / dt=2015-10-27

Storage Class Size Last Modified

Standard 26.7 MB

5:04:13 GMT-700 2015



STORAGE
MASTER WAREHOUSE

amazon

webservices™

FuETL
- OLTP game data
- External Data Sources

e

kafka

1 platfora

You should know.
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- Anything pushed to it ¥DynamoDB

-Server logs




—)

Wasp)

Warehouse
Auditing
Service
Platform

REST micro-service built with Java
and docker.

Source and target comparison.

Reports and visualizations we can
use to find problems.
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HOW T0 AUDIT
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source_job_environment
'|c' 20 21 22 23 24 25 3 (All) -

audit_game_histor NAT I--...--...........I et fob tabi

eov JHENHAENEEEEEEREREEREE ©ocoo-=e

e [ HAHNEEEEEEEEEEEEEEE © .

- [ENEIFEEAFEEFEEE dt

TW1 I.-.........I v KeepOnly > Exclude £

: IEEEEE O EREEE source_job_schema: audit_server

IH1 I.........-!! target_job_table: audit_game_history

RU1 IBEEEEREEREEEER.: . job environment: KR1

v IS EEEEEE

VN1

status_co_. match_rc

PBE1 I......-....i SDL:I'CE rc: 31.662?476

PH1 INEEEEEEEEEN et 31,662,476

LA I...........I Rowcount Diff: 0
I...........I Rowcount % Diff: 0

source_job_scnema
(All) -

2015

June

target_job_table source_jo.. 4 1 1-3 1."' 1"—'

e I source_audit_date: 6/30/2015 9:27:49 PM
ID1 |....-......| target_audit_date: 7/6/2015 10:43:17 PM
Sudit_player_game_stat NAT 1N 1 Y I o s e e e s




VISUALIZING

June
target_job_table =! source_jo..14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 280 30 1 2 3 4

LR wio AN EEEEEEEE
vt HHNN NN NN EEE terget_job_table -

source_job_environment
(Al v

t_game_history -

eovt HHEEEE

KR1 BEERERER source_job_schema: audit_server

;\g: = = = = = = S;S Sgl_?ggiit:\?i:ron ment: gl.gi; t-game._history t 4 months v
dt: 2015-06-16

BR1 s_code

TH1 HEEEEEE -0 code: diff_rc i

RU1 HBEERERREE souce rc: 1,796,278 T rc

TR1 target rc: 1,796,653 atch_rc

VN1 Rowcount Diff:  -375 urce_only

PBET Rowcount % Diff: 0.02

PHY source_audit_date: 7/13/2015 9:00:03 PM

LA target audit date: 7/13/2015 8:59:19 PM

LA2

oct HEEEEEEEENE

ID1 ENEEEEEEEEEEEEEEEEEEEE




FuETL
- OLTP game data
- External Data Sources

HONU
- Anything pushed to it
-Server logs

amazon
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VERTICA
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SCALING IN AWS
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AWS Infrastructure Today

-~

Data Analytics /
Science Hue
ETL Telemetry
DynamoDB Platfora
Loading

\ Solr (real
time)

Auditing

Telemetry
collectors

Rocana
(real time
dashboard)

ETL

Data
dictionary

Point Data
Service

\ AWS Direct

RDS

Connect
Metastore  ETLApp DB < AWS Direct

1 Connect

Data Fraud

Science O AWS Direct

Connect

DYNAMODB S3

- AWS Direct

ointData  Source of “Truth” Connect

Store /




CONCLUSION



DO

~
Keep idempotency in mind
and use MQ architecture

Get an auditing solution
for DW accuracy

Prepare for multiple data
access patterns

Allocate time for tuning

SEAN'S PRO TIPS OF THE DAY

DON'T

AWS infrastructure y

N
Don’t underestimate simple

problems in big data.
Don't forget to track cost.
AWS bills can surprise you

Don’t wait. Create S3
permissions and naming
standards early

Don’t stop. Believing

%




CHAMPION | Custom rewards for mastering
MASTERY

different champions

Intensive query that spans every
game that every player has played

Improves player engagement




PLAYER
SUPPORT

YEAH, IF YOU COULD GO AHEAD
AND PUT IN'A'HELP DESK TICKET

= | | o
i | S

-

THAT'D BE GREAT..

—

—

Full copy of our data warehouse in
DynamoDB

Hive->DynamoDB Dynamic Partition

Support can answer questions faster
than ever.



OFFENSIVE [t sietom s
CHAT
Sentiment analysis and

DETECTION . gperar

N ey
e \ N — -

Sy T

=

messages in game

|dentifies negative, offensive players
and mutes them automatically.




QUESTIONS?

ENGINEERING BLOG SEAN MALONEY
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