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Analyzing and Searching

Streams of Social Media
Using Spark, Kafka, and Elasticsearch

Markus Lorch, mlorch@de.ibm.com, @MarkusLorch
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Outline

* Introduction and Scope
- IBM and Twitter Partnership
- IBM Insights for Twitter on IBM Bluemix

* Technology and Experiences
- Apache Spark in Streaming Mode as the Processing Engine
- Apache Kafka as a distributed Messaging Queue
- Elasticsearch as an “Index-based Repository”
- Hardware Hosted on IBM Softlayer
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Introduction and Scope
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IBM's new Insights service harvests data from
millions of tweets and uses Watson to analyze them
for sentiment and behavior
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Insights for Twitter Service on IBM Bluemix g -
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Use it to build your own service leveraging Twitter Tweets and IBM Analytics
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Sample Application

kids toys

kids toys

45723
|| Christopher  @tessang

o I This needs to come to Canada. #_pare nthood #kids - Flinto‘s_mn Iearning tu_],_rs for kids httg;ﬂ‘t.m.fkhvﬁlsmngi #lintobox )
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kids toys has:children

Kids toys has:children

1471

TraderRLH @TraderRLH
J RT @Todd__ Kincannon: I'm preparing mental toughening exercises for my future kids. Yelling "THIS IS SPARTAI a
|_Ot and _th r_{_:wing_the_ir tD}"._":i EWE.‘:!" in frqn_t_q:_n_f _t_he m_.

IBM Insights tor Twitter

lellan me¢ @bgkahuna

I The airport gave me a great idea. 'm going to collect all the toys my kids don't put back wheare they belong and
aucigrHemes

IEM Insights for Twitter
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Kids toys has:children is:married
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E| Jonny @JonnySisalivel
| I Great to see the kids plal_,_r with all of their new toys tod_.ag._ ,f'.h.lsolutelj!.r awesome,

[
b

|BM Insights for Twitter

a Mat Owsley @Mowsley

. i] [ only drink crown royal so my kids have bags for their toys.

IBM Insights for Twitter
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kids toys has:children is:married sentiment:positive

Kids toys has:children is:married sentiment:positive
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|C_| Jonny @JonnySisalivel
]
o I Sagat In see e hids platy witlall OF et e dys oAy, Atsolulely aWesoine:

IBM Insights for Twitter

Samantha Esmeralda @sam_esmeralda
I_ @Gulllganz? hahaha...l think we are havlng_more_ﬁm with our kids tn_]_,ls foo..hes onl}!r 11 weeks old!
IBM Insights for Twitter
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[#bbuzz sentiment:positive followers_count:1000

#bbuzz sentiment:positive followers _count:1000
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o I Get ready for the sixth edition of Berlin Buzzwords and safe your limited “Trust Us™ticket hitp2/t.co/e0g6LkGLAZ #bbuzz
1BM Insights for Twitter

| EBerlin Buzzwords @beriinbuzzwords

| Simon Willnauer @s=1mimw

4

. I RT @Ellen_Friedman: Il speak at @berlinbuzzwards 2015 Great #0S5 conferance: good tech, super people. A
real community. hitpzit.co/sb1561UpS1 #bbuzz #bigdata
IBM Insights for Twitter
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Outline

* Introduction and Scope
- IBM and Twitter Partnership
- IBM Insights for Twitter on IBM Bluemix

* Technology and Experiences
- Apache Spark in Streaming Mode as the Processing Engine
- Apache Kafka as a distributed Messaging Queue
- Elasticsearch as an “Index-based Repository”
- Hardware Hosted on IBM Softlayer
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High-level Architecture

Twitter/GNIP

Raw Data

Processing

Search Archive

Access/API

Historic Data

Current Tweets
(stream)

Powertrack Data

Compliance
Events

11

Processing
Cluster
Receive & Enrich
Tweets

Spark cluster with
Kafka queues

Search Cluster
Index and Store

Elasticsearch cluster

REST API Cluster
Execute search
requests, post-

process

Websphere Liberty
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Use of Kafka and Spark

i

Physical Node 1

Physical Node 2

ZooKeeper Node 1

ZooKeeper Node 1

Kafka Node 1

Topic 1/Partition 1
(replica 1)

Topic 1/Partition 2
(replica 1)

Kafka Node 2

Topic 1/Partition 1
(replica 1)

Topic 1/Partition 2
(replica 2)

Spark Node 1

Master (active)

Worker 1

Spark Node 2

Master (stand-by)

Worker 2
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System Design

13

Hardware

« System running on IBM Softlayer bare-metal servers, use many (relatively) small
servers which no hardware redundancy.

 Smaller servers - faster recovery from failure and higher redundancy

« each function has a minimum of 3 servers to ensure HA even in the case of
maintenance

« Continuous availability (rolling restarts)

Software

 All redundancy provided by software stack

* Use Spark as processing engine

» leverage Spark streaming with micro-batching
- future: direct streams with better Kafka integration

« Use Kafka as distributed messaging / queueing system with message persistence

* Leveraging a large Elasticsearch cluster as an index-based repository optimized for
low query-time

« Leveraging IBM Websphere Liberty for REST API implementation

© 2015 IBM Corporation
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Experiences

« Kafka helps to decouple processing and queue messages
—> ability to delay incoming processing

« Kafka also allows us to read raw-data as well as analyzed data with multiple
consumers (e.g. index but also write to files)

« Spark streaming with micro-batching adds about 1 sec delay, creates very small
RDDs

« Spark streaming causes inefficient copying of data from Kafka, and issues with
locally stored RDDs (spark scratch)

« Existing analytics code (java) was easy to get to run in Spark, much new
analytics code is being written for Spark

« Elasticsearch provided a solid and scalable search engine, but with larger
cluster size maintenance is not effortless

« Storing the Tweets only in the index avoids joins with DB storage
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