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The Evolution
of Hadoop at

Spotify

Rafal Wojdyla (rav@spotify.com)
Josh Baer (jox@spotify.com)
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e Growing Pains

e Gaining Focus

e The Future




Growing Pains



What is Spotify?

e Music Streaming Service

e Launched in 2008

e Free and Premium Tiers

- ONfREPUBLIC 4

e Available in 58 Countries
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75+ Million Active Users
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Powered by Data %

Running

Every song matches yourtéempo, every beat drives
you on.

([
e Running App
RUNNING PLAYLISTS

A broad variety of playlists matched to your running tempo.

e Matches music to running tempo

e Personalized running playlists in
multiple tempos

Indie Kick
Music from yesterday and to ndie and alternative hits

RUNNING ORIGINALS

Music designed for running that dynamically adjusts to your tempo.

http://www.theverge.com/2015/6/1/8696659/spotify-running-is-great-for-discovery



_ PLAYLIST
O Browse

‘e Activity
(+) Radio

YOUR MUSIC
® Songs

Discover Weekly

Your weekly mixtape of fresh music. Enjoy new discoveries and deep cuts chosen just for you. Updated every Monday, so save your favourites!
Created by: Spotify - 30 songs, 2 hr 14 min

- C FOLLOWING ) @

[ Albums
4* Artists
[J]  Local Files
SONG
PLAYLISTS
J7 Modermn Psychedelia ... <+ Planet Caravan
J7 Grateful Dead and Fr... @ + Orchids
4+ Their Pie
4+ Sound & Color
4 The First Daffodils
4+ Metronomic Underground - LP- Wagon Christ Mix
+  For12
4+  Knee-Deep in the North Sea
4+  Om Nashi Me
4+ The Lemon Of Pink

ARTIST

Gramatik
Black Sabbath
Monster Rally

Mark Orton

Stereolab

Other Lives

Portico Quartet

Edward Sharpe & The Magnetic Zeros

The Books

ALBUM

Water 4 The Soul
Paranoid

Return to Paradise

Sound & Color

Silver Wilkinson

Emperor Tomato Ketchup

Tamer Animals
Knee-Deep In The North Sea

Edward Sharpe & The Magnetic Zeros

The Lemon Of Pink
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Available Offline .

6 days ago
6 days ago
6 days ago
6 days ago
6 days ago
6 days ago
6 days ago
6 days ago
6 days ago
6 days ago

6 days ago
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3:48
4:29
2:57
2:06
3:02
2:57
7:55
4:11
4:47
6:16

4:40




CHART

Denmark Top 50

Your daily update of the most played tracks in Denmark right now.
® 1 New Entry - Last Updated: 10 hours ago

Denmark

# SONG ARTIST DAILY PLAYS

-+  What Do You Mean? Justin Bieber 80,239
+  Never Forget You Zara Larsson, MNEK 61,690
- C'est La Vie Gilli, MellemFingaMuzik 61,024
+  Locked Away R. City, Adam Levine 56,797
+  Tyveri hasan shah, Gilli 53,225
+  Uanset Rasmus Seebach 51,677
-+ Hula Hoop oMmI 48,481
e

+

+



select track_id, artist_id, count(1)
from user_activities
where play_seconds > 30 and
country = ‘DK’
group by track_id, artist_id
limit 50;






 Raw data is complicated
e Oftendirty
e Evolving structure

e Duplication all over

e Getting data to a central
processing point is HARD

Moving Data to Hadoop

10.123.133.333 - - [Mon, 3 June 2015 11:31:33 GMT] "GET /api/admin/job/
aggregator/status HTTP/1.1" 200 1847 "https://my.analytics.app/admin”
"Mozilla/5.0 (Macintosh; Intel Mac OS X 10 10 4) AppleWebKit/537.36
(KHTML, like Gecko) Chrome/43.0.2357.81 Safari/537.36"

10.123.133.222 - - [Mon, 3 June 2015 11:31:43 GMT] "GET /api/admin/job/
aggregator/status HTTP/1.1" 200 1984 "https://my.analytics.app/admin”
"Mozilla/5.0 (Macintosh; Intel Mac OS X 10 10 4) AppleWebKit/537.36
(KHTML, like Gecko) Chrome/43.0.2357.81 Safari/537.36"

10.123.133.222 - - [Mon, 3 June 2015 11:33:02 GMT] "GET /dashboard/
courses/1291726 HTTP/1.1" 304 - "https://my.analytics.app/admin”
"Mozilla/5.0 (Macintosh; Intel Mac OS X 10 10 4) AppleWebKit/537.36
(KHTML, like Gecko) Chrome/43.0.2357.81 Safari/537.36"

10.321.145.111 - - [Mon, 3 June 2015 11:33:03 GMT] "GET /api/loggedInUser
HTTP/1.1" 304 - "https://my.analytics.app/dashboard/courses/1291726"
"Mozilla/5.0 (Macintosh; Intel Mac OS X 10 10 4) AppleWebKit/537.36
(KHTML, like Gecko) Chrome/43.0.2357.81 Safari/537.36"

10.112.322.111 - - [Mon, 3 June 2015 11:33:03 GMT] "POST /api/
instrumentation/events/new HTTP/1.1" 200 2 "https://my.analytics.app/
dashboard/courses/1291726" "Mozilla/5.0 (Macintosh; Intel Mac OS X

10 10 4) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/43.0.2357.81
Safari/537.36"

10.123.133.222 - - [Mon, 3 June 2015 11:33:02 GMT] "GET /dashboard/
courses/1291726 HTTP/1.1" 304 - "https://my.analytics.app/admin"
"Mozilla/5.0 (Macintosh; Intel Mac OS X 10 10 4) AppleWebKit/537.36
(KHTML, like Gecko) Chrome/43.0.2357.81 Safari/537.36"




o transport logs from

JC - 2013 ¥

cp and cron to move flles







ERR, LESSON?



% kafka

Log -> HDFS latency reduced from hours to seconds!



Site
Collection

Site
Collection




Workflow Management Fail!

D spotify-core hadoop jar merge _hourly logs.jar

15 * * ¥ ¥ gpotify-core hadoop jar aggregate song plays.jar
30 * * ¥ ¥  gpotify-analytics hadoop jar merge song metadata.jar
R spotify-core hadoop jar daily aggregate.jar

7 P M S spotify-core hadoop jar calculate toplist.jar
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https://github.com/spotify/luigi

[data-sci@sj-edge-al ~] $ hdfs dfs -1ls /data
Found 3 items

drwxr-xr-x - hdfs hadoop © 2015-01-01 12:00 lake
drwxr-xr-x - hdfs hadoop © 2015-01-01 12:00 pond
drwxr-xr-x - hdfs hadoop © 2015-01-01 12:00 ocean

[data-sci@sj-edge-al ~] $ hdfs dfs -1ls /data/lake

Found 1 items

drwxr-xr-x - hdfs hadoop 1321451 2015-01-01 12:00 boats.txt
[data-sci@sj-edge-al ~] $ hdfs dfs -cat /data/lake/boats.txt



snakebite

https:/github.com/spotify/snakebite



https://github.com/spotify/luigi

$ time for i in {1
real 3m32.014s
user 6ml5.891s
sys 60ml8.821s

$ time for i in {1
real Om34.760s
user 0m29.962s

sys 0@m4.512s

..100}; do hdfs dfs -1s / > /dev/null; done

..100}; do snakebite 1ls / > /dev/null; done



Gaining Focus



Hadoop Availability

e In 2013:
e Hadoop expanded to 200 nodes

e Critical but not very reliable
e Created a ‘squad’ with two missions:

e Migrate to a new distribution with Yarn

e Make Hadoop reliable



How did we do?
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How did we do?
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How did we do?
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Hadoop Uptime

How did we do?
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Hadoop Uptime

How did we do?

Q4-12 Q1-13

2-"14

Q3-14

Q4-14

Q1-15




AN

©
2
32

Hadoo
O
D
X

How did we do?

Q4-12 Q1-13

Q2-14

Q3-14

Q4-14

Q1-15




What happened in the last quarter?

e Expanded our cluster from ~1200 nodes to ~1700 nodes

» When you scale Hadoop, the bugs in the code scale with it
e HDFS-5790
e HDFS-6425


https://issues.apache.org/jira/browse/HDFS-5790
https://issues.apache.org/jira/browse/HDFS-6425

Uhh ohh....|1 think |
made a mistake
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disco/ test-10









$ snakebite rm -R /team/disco/ test-10/
OK: Deleted /team/disco

Goodbye Data!
(1PB)




Lessons Learned

e “Sit on your hands before you type” - Wouter de Bie
e Users will always want to retain data!
e Remove superusers from ‘edgenodes’

* Moving to trash = client-side implementation



The Wild Wild West






Going from Python to JVM

e Most of our jobs were Hadoop (python) streaming
e Lots of failures, slow performance

e Had to find a better way



Moving from Python to Crunch

* Investigated several frameworks*

e Selected Crunch:

o Real types - compile time error detection, better testability

e Higherlevel API - let the framework optimize for you

o Better performance #JVM_FTW

*thewit.ch/scalding=crunchy=&ig



http://thewit.ch/scalding_crunchy_pig

Crunch vs Hadoop Streaming Benchmark
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-« Getting data into Hadoop
.
° % e

» Deploying data pipelines

\ \‘\/7 = /r |
. Incream"ﬁ availability and reliability of infrastructure

ith performance



The Future




Growth of Hadoop vs. Spotify Users



Explosive Growth

e Increased Spotify Users
e Increased Use Cases

e Increased Engineers



Scaling Machines: Easier
Scaling People: Harder




User Feedback:
Automate it!




Inviso

Application Stream

Group By: Application Memory (MB) ursula etl Filter
® etl ¢ ursula
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Developed by Netflix: https:/github.com/Netflix/inviso


https://github.com/Netflix/inviso

Hadoop Report Card

e Contains Statistics

e Guidelines and Best
Practices

e Sent Quarterly
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Apache Spark with

,@ Zeppelin Notebook ~ Interpreter

%sql FINISHED [> >
select age, count(l) value

from bank

where age < 30

group by age

order by age

bt €& M |~ | settings v

@ Grouped Q Stacked ® value

60.0

40.0

20.0 I
0.0 T - . I
22

#*sql

select age, count(l) value
from bank

where age < ${maxAge=30}
group by age

order by age

maxAge

35

FINISHED [>

B o @ M 2 settings v

@ Grouped Q Stacked
231.0

200.0

100.0

50.0 ||
0.0 —_--.ll
24

® value

Zeppelin

%sqgl FINISHED [> i E &
select age, count(l) value

from bank

where marital="${marital=single,singleldivorced
Imarried}”

group by age

marital

single

i I_lit% e |2 & settings v

@ Grouped Q Stacked ®value

||IIIIIIIIII|IIII-|.|-_
50

Took 1 seconds




LELGEVVEY

e There’s no"-?gﬁolden path /

e No perf t solutlons, only ones that work r;éw'




&)

i -
v i -' “

. 1 .
g ,‘-” - |
p ‘o {

f i &

| ‘ a n
o
'\:,

- ®

- @

Engineers needed in NYC,
Stockholm

spotify.com/jobs

L


http://spotify.com/jobs
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Remember to

rate this session
Thank you!
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