Spotify's Reliable
Event Delivery
System

Igor Maravié <igor@spotify.com>
Software Engineer







a @ Sara Chin

MAIN S PLAYLIST
o=

5 som e Discover Weekly

9 Activity

) Radio Your weekly mix of discoveries and deep cuts, picked just for you. Updated every Monday, so save your favourites!
Created by: Spotify - 30 songs, 2 hr 04 min

YOUR MUSIC i
© Songs iscover Weekly

FOLLOWERS
FOLLOWING ) @
(-] Albums - ( .

4® Artists

SONG ARTIST ALBUM
All My Friends Dylan Kelly All My Friends
PLAYING FROM AvIG Y
Can't Deny My Love Brandon Flowers Can't Deny My Love
1000 Ben Khan 1000
Fly (FKJ Remix) June Marieezy Fly (Remixes) - Single

Eventually Tame Impala Eventually

Abrasive Ratatat Abrasive

Hear Me Knocking - Alternate Ver... The Rolling Stones Can't You Hear Me Knocking

Tyler, The Creator Cherry Bomb

Oddisee That's Love - Single | DISCOVGI’ Weekly

( >
( FOLLOWING

BY SPOTIFY

9 A
Discover Woekly ®

Discover Weekly

_ FOLLOWING |
BY SPOTY

=R Available Offline

Available Offline .

All My Friends

D Oyan ety A1 My Friods | All My Friends
Cant Deny My Love . 3 Dylan Kelly « All My Friends

What You Want
Toro Y Mes

~

Can't Deny My Love

v Brandon Flowers « Can't Deny My Love

1000



Discover Weekly

Discover Weekly

| FOLLOWING  i

BY SPOTIFY
*

» SHUFFLE PLAY

Available Offline

All My Friends
Dylan Kelly « All My Friends

Can't Deny My Love

Brandon Flowers « Can't Deny My Love

1000

sSen Khan « 1004

What You Want
Toro Y Moi




$USD 3 Bn

$USD 2 Bn

$USD | Bn

$USD 0 Bn

B Cumulative Spotify Royalty Payout

2009

2010

2011

2012

2013

2014

2015



Recommendation
Features

Reporting

Royalty
Calculations

AB Testing

Business
Intelligence




High Level

-




>250 Unique Event Types

... ‘ Eve Nt

Discover Weekly

FOLLOWING

BY SPOTIFY
L

— Delivery

Available Offline

All My Friends
Dylan Kelly « All My Friends

Can't Deny My Love

Brandon Flowers « Can't Deny My Love

1000

Ben Khan - 1000
What You Want
Toro Y Moi




MAIN
& Brows
Activity.

+) Radio

YOUR MUSIC
© songs
@ Abums

s Atists

Local Fil
PLAYLISTS
* Starred

73 Discover Wee.

r Music

PLAYLIS

weekly mix of ¢

ted by: Spotify - 30 song

Discover Weekly
Fo

All My Friends
Can't Deny My Love

1000

Fly (FKJ Remix)

Eventually

Abrasive

Can't You Hear Me Knocking - Alternate Ver..
OKAGA, CA

That's Love

Activity

Radio

LLOWING

ARTIST

Dylan Kelly » SHUFFLEF

Brandon Flowers E
AivyF

Ben Khan

June Marieezy

Tame Impala

Ratatat

The Rolling Stones

Tyler, The Creator

Oddisee

o

Discover Weekly

» SHUFFLE PLAY

Discover Weekly

o

4* Atists

Local Fi

PLAYLISTS
* Starred

11 Discover Wee.
1 Soul Classics
11 Hipster Intern.
£1 Chill Out Musi..
73 Dinner Music

71 MyN

MAIN
S Browse
Activity

Radio

Local Files

PLAYLISTS
% Starred

Wee.
13 Soul Class
7 Hipster Intern.
J3 Chill Out Musi.
71 Dinner Music
J1 My New Favor.

11 Your Favorite...

(+) NewPla...

rill Al My Fri
Dylan Kell

SONG e
All My Friends,

Can't Deny My

1000

Fly (FKJ Remix

Eventually

Abrasive

Can't You Hear Me Knocking - Alterate Ver.,

OKAGA, CA

That's Love

Y

o

Weekly

Discover

+

Fly
Eventually

Abresive
Can't You Hear Me Knocking - Alternate Vet _ s

over Weekly
OKAGA, CA

+ o+ o+ o+ o+ o+ o+ o+

That's Love » SHUFFLE PLAY

>100M Monthly Active Users

o
fiscover Weekly

> SHUFFLE PLAY

» SHUFFLE PLAY

Weekly

FLEPLAY

AEpLAY

over Weekly

» SHUFFLE PLAY

» SHUFFLE PLAY

o o
e = Weel
N RAASASY, S

» SHUFFLE PLAY

)

cover WeekK

SHUFFLE PLAY

The Roliing|
Tyler, The {*

Oddisee

ver Weekly

Discover Weekly

> SHUFFLE PLAY

bver Weekly

UFFLE PLAY |
|
Dis{
°
|

ine

Al My Fren
Discover We

> SHUFFLE PLAY

over Weekly

» SHUFFLE PLAY

Discov

Weekly

» SHUFFLE PLAY

ver Weekly

» SHUFFLE LAY

Discover Weekly

» SHUFFLE PLAY

Al My Fienc

0

Discover Weekly

» SHUFFLE PLAY

Al My Fil

Disce "

Discover We

FLEPLAY

o

Event

Delivery

System

» SHUFFLE PLAY




Cloud Powered

g2
Qg0




Event
Delivery
System

Hourly Buckets

—»

' 2017-03-08

10H

2017-03-08
10H

2017-03-08

10H

' 2017-03-08

11H

2017-03-08
11H

' 2017-03-08

11H

' 2017-03-08

12H

2017-03-08
12H

' 2017-03-08

12H

' 2017-03-08

13H

- 2017-03-08

13H

' 2017-03-08

13H

' 2017-03-08

14H

2017-03-08
14H

' 2017-03-08
14H

2017-03-08
14H



Timely Delivery

1 2017-03-08 || 2017-03-08
14H

2017-03-08
12H 13H

2017-03-08

2017-03-08
10H

11H

2017-03-08
14H

2017-03-08 2017-03-08
12H 13H

Event
Delivery
System

2017-03-08 | 2017-03-08
,' ~ 10H  1H :

|
g

Z —=

- 2017-03-08
14H

2017-03-08 | 2017-03-08

10H

' 2017-03-08 [l 2017-03-08
| 12H 13H

11H

o

2017-03-08
14H



Minimal Downtime




Customer Centric

Distributed
Configuration
Service




No Data Loss

Auditing
Service

N\

Event
Delivery
System



Monitoring

-




System Monitoring
Data Monitoring
Data Loss Monitoring




Delivery
System

' 2017-03-08

10H

- 2017-03-08

10H

' 2017-03-08

10H

' 2017-03-08

11H

2017-03-08

11H

' 2017-03-08

11H

' 2017-03-08

12H

2017-03-08
12H

' 2017-03-08

12H

' 2017-03-08

13H

2017-03-08
13H

' 2017-03-08

13H

' 2017-03-08

14H

2017-03-08
14H

' 2017-03-08

14H

2017-03-08
14H



System Monitoring

ﬂ [V \LrhrmiVﬂ

LA 1 \
o

:’ _U

m
‘e“L ,, A ‘”

LIRS 22N A ; 2 fact N2 SRAZ AR NNl
< Heravi SR ag sy, St e GRS e ST
SO '\2%“*«4/{\ ,\M\vxrv -:"".~.,' ";’ﬂf’;. o W 5"*'&“:"‘«\5’""’ s LR N A Bt AT



Event
Delivery
System

' 2017-03-08
10H

- 2017-03-08
10H

' 2017-03-08
10H

' 2017-03-08

11H

2017-03-08

11H

' 2017-03-08

11H

' 2017-03-08

12H

2017-03-08
12H

' 2017-03-08
. 12H

' 2017-03-08

13H

2017-03-08
13H

' 2017-03-08

13H

' 2017-03-08

14H

2017-03-08
14H

' 2017-03-08
14H

2017-03-08
14H



Data Monitoring

Health: OK (286)

 Legend | ] M Unknown Present Pending Failed Critical Warning

::: Data Endpoint SLA Level

(o)
Jli Counters History January, 2077 100.00%

December, 2016 100.00%

H . .
Sl oy November, 2016 100.00%

v/ SLA

.

Storage Browser

2017-02-26 (+)




' 2017-03-08 | 2017-03-08 | 2017-03-08

10H

11H ~ 12H

2017-03-08 | 2017-03-08
11H 12H

Event
Delivery
System

- 2017-03-08
» 10H

At | 2017-03-08
11H 12H

' 2017-03-08
10H

' 2017-03-08

13H

2017-03-08

13H

' 2017-03-08

13H

' 2017-03-08

14H

2017-03-08
14H

' 2017-03-08

14H

2017-03-08
14H



Data Loss Monitoring

[shl Big Brother incidents

.

Incidents

2017-01-31 2017-02-01 2017-02-03 2017-02-05 2017-02-07 2017-02-09 2017-02-11 2017-02-13 2017-02-15 2017-02-17 2017-02-19 2017-02-21 2017-02-23 2017-02-25 2017-02-27
date per day

[~ Gabo completeness percentage

104
102

100

98

com.spotify.LogR...

96 per 12 hours February
eventType: Descending com.spoti

com.spotify.LogR...

Completeness
com.spotify.LogRe...

Completeness 100.
date per 12 hours February 10th 2017, 00:00:00.000
eventType: Descending com.spotify._LogRecord.

com.spotify.LogRe...

com.spotify.LogRe...







>100M Monthly Active Users
>1.5M Events Per Second
> 60 TB Delivered Per Day

>250 Unique Event Types




data-events

Event Type Ownership

service:

event:
hdfs:
baq:

service:

event:

bq:

service:

event:

bq:

searchview
SearchViewResponse
true

true

searchview
ApollolIncomingRequest

true

searchview
ApolloOutgoingRequest

true

Distributed

'Configuration
Service




Independent Event Streams

Distributed
'Configuration |
Service




One Size Does Not Fit All

Q7D
QA0

]
004

00d




Autoscaling

III.
a0
100

D




Statless Components




Averages Are Misleading




Safety First




Bootstrapping Single Worker







Suboptimal Resource Usage




|
ascaier-Responsibly




Next Iterations







Completionis

| |
‘ e‘ éﬁl
i

Consumer Deduper




Thank you!

Urop MapaBuh <igor@spotify.com>

@ Spotify:



We’re hiring!

https://www.spotify.com/jobs

@ Spotify


https://www.spotify.com/jobs

Completionist

Distributed

Config Service

| Deployment
Service

Event
Service

Auditing
Service







Suboptimal Resource Usage




Following the day pattern




