Streaming analytics better
than batch - when and why ?

Adam Kawa - Dawid Wysakowicz
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About Us

= At GetinData, we build custom Big Data solutions
o Hadoop, Flink, Spark, Kafka and more
= Our team is today represented by

Adam Kawa Dawid Wysakowicz
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Example Use-Case

= Can be done in batch and real-time ,
= User session analytics at Spotify

o Simple stats
= Duration, number of songs, skips,
searches etc.
* » Advanced analytics
= Mood, physical activity, real-time
1 content, ads




Example Output

1. Dashboards

How long do users listen
to a new edition of
Discover Weekly?
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Example Output

1. Dashboards 2. Alerts

How long do users listen  Australian users are
to a new edition of listening to Discover
Discover Weekly? Weekly too short !!!
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Example Output

1. Dashboards 2. Alerts 3. Content

Younl' q@ x

Daily Mix 1

How long do users listen  Australian users are  Recommend songs
to a new edition of listening to Discover and ads based on
Discover Weekly? Weekly too short !!! current activity.
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APACHE&I

Oar

Application
Architectures

DESIGNING REAL WORLD BIG DATA APPLICATIONS

Mark Grover, Ted Malaska,
Jonathan Seidman & Gwen Shapira

© Copyright. All rights reserved. Not to be reproduced without prior written consent.




Many Moving Parts

The higher learning curve

The more gluing code

The larger administrative effort
The more error-prone solution

- - - -
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Long Waiting Time

. Real-time

Processing

| Batch Processing

Predictive

(Hadoop, Hive, BigQuery)

Value of Data to Decision-Making

Actionable

Reactive

Historical

Real- Seconds Minutes Hours Days Months
Time Time

1

Image source: "Continuous Analy+ic9: Streom &uer\/ Proce;sing in Practice', Michael J Franklin, Professor, uC Berk\e\/, Dec 2009 and

http// www.slidesharenet/JoshBaer/ 9hor+ehin@—+he—£eedloack—|oop-loi@—dai-a—; pain-external
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2"9 - Micro-Batch Architecture

i P >SP°’<"<\Z
. kafka Streaming
15m - 1h
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No Built-In Session Windows

[9:00 - 9:15)
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No Built-In Session Windows

Faster Stateful Stream Processing in Apache
Spark Streaming

‘ by Tathagata Das and Shixiong Zhu
Posted in ENGINEERING BLOG | February 1, 2016

[9:00 - 9:15

Exploring Stateful Streaming with Apache
Spark

31Jul 2016

How-to: Do Near-Real Time Sessionization with
Spark Streaming and Apache Hadoop

November 3, 2014 | By Ted Malaska | 12 Comments
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Late Data ...
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... Included in Current Batch

Discover Weekly
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The Pines
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Julien Baker « Spotify Sessions
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Landon Austin « Leave a Trace
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Out-Of-Order Data ...

F No internet connection detected. Spotify will automatically try to reconnect when it detects an internet connection (error code:4)
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Out-Of-Order Data ...

[ Nointernet connaction detected. Spotify will automatically try to reconnect when it detects an internet connection (error code:4) Discover Weekly
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Out-Of-Order Data ...

: 0

F No internet connection detected. Spotify will automatically try to reconnect when it detects an internet connection (error code:4)
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... Breaks Correctness
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Problems

FILES,
BATCHES, HISTORIGAL INAGGCURAGIE
DATA LAKES 10 “'c CCY f :

T b, S,

HISTORICAL INACCURACIES EVERYWHERE
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Solving Streaming Problem With Batch?

( 88xatka partition ----'h-----i- EE EEEEN)
(oo partition HE H H H EE E B EE EEE EEE()

2016-3-1 | | 2016-3-1 | | 2016-3-1 2016-3-11| [2016-3-11|}|2016-3-12| (2016-3-12( [2016-3-12| |2016-3-12
12:00 am | | 1:00 am 2:00 am 10:00pm | | 11:00pm ||| 12:00am 1:00am 2:00am 3:00am
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3" . Streaming-First Architecture
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User Session Windows

Session 9op
eq 5
minutes
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Reading From Kafka

.addSource(new KafkaConsumer(...))

SIS ST LTSS T ST ST
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Session Windows With Gap

.keyBy(_.userlId)

User | ||| 7|7 J || J

User 2 S| T J S SIS
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Session Windows With Gap

.window(EventTimeSessionWindows .withGap(Time.minutes(15)))

- ———
I I I

User | 118 ] 'L L] L] [ ——D

[ |
Session gop
- I5 minutes
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Analyzing User Session

val sessionStream : DataStream[SessionStats] = sEnv
.addSource(new KafkaConsumer(...))
.keyBy(_.userId)
.window(EventTimeSessionWindows.withGap(Time.minutes(15)))

.apply(new CountSessionStats())

- rFr==-==-=-=-=-=-="-"=-="-"===- | r===

User | 12 o] [2] [Fe]e] [2] [
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Handling Late Events

.allowedLateness(Time.minutes(60))

User | e LR L8 [ SIS ] | &) J iy
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Triggering Early Results

val sessionStream : DataStream[SessionStats] = sEnv
.addSource(new KafkaConsumer(...))
.keyBy(_.userId)
.window(EventTimeSessionWindows.withGap(Time.minutes(15)))
.trigger(EarlyTriggeringTrigger.every(Time.minutes(10)))
.allowedLateness(Time.minutes(60))

.apply(new CountSessionStats())

- rFr==-==-=-=-=-=-="-"=-="-"===- | r===

User | 118 | O O B | p
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Sessionization Example

val sessionStream : DataStream[SessionStats] = sEnv
.addSource(new KafkaConsumer(...))
.keyBy(_.userId)
.window(EventTimeSessionWindows.withGap(Time.minutes(15)))
.trigger(EarlyTriggeringTrigger.cvery(Time.minutes(10)))
.allowedLateness(Time.minutes(60))

.apply(new CountSessionStats())

Working example:
https://github.com/getindata/flink-use-case
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https://github.com/getindata/flink-use-case

Modern Stream Processing Engines

= Rich stream processing semantic
o Built-in support for event-time windows
o Accurate results for late / out-of-order events and replays
o Early triggers

= Low latency and high-throughput

= Exactly-once stateful processing
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Modern Stream Processing Engines

= Rich stream processing semantic
o Built-in support for event-time windows
o Accurate results for late / out-of-order events and replays
o Early triggers

= Low latency and high-throughput

= Exactly-once stateful processing

FIND
ouT
MORE!

User survey:
http://data-artisans.com/flink-user-survey-2016-part-1
http://data-artisans.com/flink-user-survey-2016-part-2
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http://data-artisans.com/flink-user-survey-2016-part-1/
http://data-artisans.com/flink-user-survey-2016-part-2/

v

i

ONE DOES NOT SIMPLY ASK'A QU

ONE MUST ASK THE RIGHT
_~ QUESTION
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How can | reprocess data?
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Reprocessing Events In Flink

Take periodic snapshots of a job
It stores Kafka offsets, on-flight sessions, application state
Restart a job from a savepoint rather than from a beginning

» App. A

» App. B

[ Savepoint

» App.C

rSavepor‘nt
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What if data is no longer in Kafka?
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Consuming Data From HDFS

Run your streaming code on HDFS (bounded data)
You need to read data in event-time based order
Implement mechanism of proper watermark generation
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What are usual stream processing
applications?
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Stream Analytics

RT Market Launch Stats

AR CL®™ CO™ CR=DO# EC™ GTW HN& MX ' NI# PA® PEW PY& Y=

L Lot - -

Created By " Platform . FB . R = os] = ] s a [ss)
Mobile Client Android false
Mobile Client Android true
Mobile Client IPhone false
Mobile Client IPhone frue
UPB WEB false
open.spotify.com WEB false
spotify.com WEB false
Unknown WEB false
facebook.com WEB true
openspotify.com WEB true
spotify.com WEB true
Unknown WEB

Client 0sx-x86 true
From Partner partner-ws false
Client win32-x86 true

|maﬂe source: h++9://wwwslide«;hare‘neJr/siniealh/9+orm—a+—9o+i$
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https://www.slideshare.net/sinisalyh/storm-at-spotify

Stream 24/7 Applications

Browse

Radio

YOUR MUSIC
Your Daily Mix
Songs
Albums
Artists
Stations

Local Files

PLAYLISTS

Discover Weekly « by S..

Weekend Hangouts
chill.out.brain
Vacation Haus
Samwell
Legendary

PIANO CHILL
Morning Acoustic
Dub On The Beach

Have a Great Day!

) New Playlist

.. Blindfold

+

Q brodka

w tym
tygodniu

EITEE

Waves Of Hope

Lost and Found

We Don't Know

Mojave

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

Luke's Tree

Your Love Is an Island

The Book of Love

Landed On Mars

MADE FOR DAWID

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!

Made for Dawid Wysakowicz by Spotify « 30 songs, 1 hr 51 min

PLAY

September Song - Guitar Acoustic

| Almost Went To College And Got A Job

FOLLOWING @

ARTIST

Halcyon Fields

John Hanks

Talos

Maacs

Beeches

JP Cooper

Atlas Bound

Jesse Daniel Smith

Antoine Malye

Paddv Mulcahv

ALBUM

Waves Of Hope

Hills And Horizons

Wild Alee

The Book of Love

We Don't Know

September Song (..

Lullaby EP

| Almost Went To ...

Black Palm Trees

The Words She Sa

—-—

&

17 hours ago
17 hours ago
17 hours ago
17 hours ago
17 hours ago
17 hours ago
17 hours ago
17 hours ago
17 hours ago

17 hours aan

- Dawid Wysakowicz

FOLLOWER

Download '
146
.65
: 56
132
:30
: 32
145

216

1

Friend activity

The Butcher
The Dead Rabbitts

@ This Emptiness

Back In The Day - ..
De Hofnar

(©) Back In The Day

Chasing Cars
Snow Patrol

@ Eyes Open (Inte...

Bump & Grind 2014 -...
Waze & Odyssey

() Bump & Grind 20...

Bad Bitch (feat. Ty D...
Bebe Rexha

43 Chill Hits

Life Is a Beat
Maria Sadowska

(°) Jazz na ulicach

Charlie Cunningham
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What can happen
if you stick to batch ?

© Copyright. All rights reserved. Not to be reproduced without prior written consent.



Real-Time Personalization

Stop sexually disturbing ads on S—_—— T rI——
Spotify: Create a "safe” button on Thatis exactly why

spotify to hide NSFW ads, cover art

& music

L

Condom ad on Christmas playlist with famaly and kids around

g Corey J. Phillips W Follow

Hey Trojan and Spotify, it's really uncomfortable to hear
ads for condoms with vibrating pleasure rings while
listening to Christmas music.

pJ. cass chin W Follow
d '

Spotify figured out a way to make me want to pay for
premium: Run Trojan Man ads between the Xmas songs
I'm listening to with my kid sister.

Image source:

https.// www slidesharenet/ @33K+alk/ 9IpoJriP\,/e—ad-+ar‘aeﬂha—iﬂ?r‘a«;ﬂ‘ucmre—achievin@—r‘ealﬁme—Per‘«;onaliza’rion—?or-z
4-million-users
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When is batch processing good?
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Batch Processing Use-Cases

Ad-hoc analytics and data exploration
Notebooks, Spark/Flink/Hive, Parquet
Complete data sets

Technical advantages
A large swaths of historical data in HDFS
High-level libraries in mature batch technologies
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Batch or Stream?

= Stream is often a natural representation of data
= Stream processing is not only about low latency

o Correctness, expressive API, simplicity
= Stream processing is a great fit for ETL, KPlIs, reports

(Brota partition ---m- EE EEE BN
(oo partiton HH H HY H EE E B EE EEE EEEN()

2016-3-1 | | 2016-3-1 | | 2016-3-1 2016-3-11| (2016-3-11|}(2016-3-12| (2016-3-12| [2016-3-12| |2016-3-12
12:00 am 1:00 am 2:00 am wer 10:00pm | | 11:00pm 12:00am 1:00am 2:00am 3:00am
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Take-Away Message

(when data arrives continuously)

don’t solve
streaming problem

with batch jobs

'L
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Q&A

indata

big data. experience. passion.
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