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Fault tolerance

hardware

software

developer

?



Let’s talk about developers …











Let’s talk about                         human fault tolerancedevelopers …





When things go wrong …
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2010
unfortunate 
handling of
error condition

http://allfacebook.com/the-real-reason-facebook-went-down-yesterday-its-complicated_b19366
http://allfacebook.com/the-real-reason-facebook-went-down-yesterday-its-complicated_b19366


When things go wrong …

2012
cascaded bug
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http://money.cnn.com/2012/06/21/technology/twitter-down/index.htm
http://money.cnn.com/2012/06/21/technology/twitter-down/index.htm


When things go wrong …
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2012
upgrade of batch
processing

http://www.v3.co.uk/v3-uk/news/2196577/rbs-takes-gbp125m-hit-over-it-outage
http://www.v3.co.uk/v3-uk/news/2196577/rbs-takes-gbp125m-hit-over-it-outage


When things go wrong …
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2014
bug/bad config

http://www.androidcentral.com/google-explains-reasons-behind-today-s-30-minute-service-outage
http://www.androidcentral.com/google-explains-reasons-behind-today-s-30-minute-service-outage


Lambda Architecture to the rescue!



Let’s step back a bit …

• Nathan Marz (Backtype, Twitter, stealth startup)

• Creator of …

– Storm

– Cascalog

– ElephantDB

http://manning.com/marz/

http://manning.com/marz/


Lambda Architecture—Requirements

• Fault-tolerant against both hardware failures and human errors

• Support variety of use cases that include low latency querying as 
well as updates

• Linear scale-out capabilities 

• Extensible, so that the system is manageable and can 
accommodate newer features easily



Lambda Architecture
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Lambda Architecture—Layers

• Batch layer
– managing the master dataset, an immutable, append-only set of raw data

– pre-computing arbitrary query functions, called batch views 

• Serving layer indexes batch views so that they can be queried in ad 
hoc with low latency 

• Speed layer accommodates all requests that are subject to low 
latency requirements. Using fast and incremental algorithms, deals 
with recent data only



Lambda Architecture—Compensate Batch

time

not absorbed

now



Lambda Architecture—Immutable Data + Views

http://openflights.org 

file:///media/507F-4530/Maschinenhaus/Mondey,%2026th/http:%2F%2Fopenflights,.org
file:///media/507F-4530/Maschinenhaus/Mondey,%2026th/http:%2F%2Fopenflights,.org
file:///media/507F-4530/Maschinenhaus/Mondey,%2026th/http:%2F%2Fopenflights,.org


Lambda Architecture—Immutable Data + Views

timestamp airport flight actiontimestamp airport flight action

2014-01-01T10:00:00 DUB EI123 take-off

timestamp airport flight action

2014-01-01T10:00:00 DUB EI123 take-off

2014-01-01T10:05:00 HEL SAS45 take-off

timestamp airport flight action

2014-01-01T10:00:00 DUB EI123 take-off

2014-01-01T10:05:00 HEL SAS45 take-off

2014-01-01T10:07:00 AMS BA99 take-off

timestamp airport flight action

2014-01-01T10:00:00 DUB EI123 take-off

2014-01-01T10:05:00 HEL SAS45 take-off

2014-01-01T10:07:00 AMS BA99 take-off

2014-01-01T10:09:00 LHR LH17 landing

timestamp airport flight action

2014-01-01T10:00:00 DUB EI123 take-off

2014-01-01T10:05:00 HEL SAS45 take-off

2014-01-01T10:07:00 AMS BA99 take-off
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2014-01-01T10:10:00 CDG AF03 landing

timestamp airport flight action

2014-01-01T10:00:00 DUB EI123 take-off

2014-01-01T10:05:00 HEL SAS45 take-off

2014-01-01T10:07:00 AMS BA99 take-off

2014-01-01T10:09:00 LHR LH17 landing

2014-01-01T10:10:00 CDG AF03 landing

2014-01-01T10:10:00 FCO AZ501 take-off

immutable master dataset



Lambda Architecture—Immutable Data + Views

timestamp airport flight action

2014-01-01T10:00:00 DUB EI123 take-off

2014-01-01T10:05:00 HEL SAS45 take-off

2014-01-01T10:07:00 AMS BA99 take-off

2014-01-01T10:09:00 LHR LH17 landing

2014-01-01T10:10:00 CDG AF03 landing

2014-01-01T10:10:00 FCO AZ501 take-off

immutable master dataset

views

airport planes

AMS 69

CDG 44

DUB 31

FCO 10

HEL 17

LHR 101

airport load: airline planes

AF 59

AZ 23

BA 167

EI 19

LH 201

SAS 28

air-borne
per airline:

air-borne: 2307





Implementing the Lambda Architecture



Lambda Architecture
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Components
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http://lambda-architecture.net/components/2013-12-12-batch-components/
http://lambda-architecture.net/components/2013-12-12-batch-components/
http://lambda-architecture.net/components/2013-12-24-speed-components/
http://lambda-architecture.net/components/2013-12-24-speed-components/




How about an integrated approach?

• Twitter Summingbird

• Lambdoop

• Apache Spark

http://lambda-architecture.net/platforms/2013-12-25-twitters-summingbird/
http://lambda-architecture.net/platforms/2013-12-25-lambdoop/


Apache Spark 101

• Originally developed in 2009 
in UC Berkeley’s AMP Lab

• A top-level Apache project 
as of 2014

• Databricks are commercial 
shephards

• Enterprise support from 
Hadoop distributions

https://spark.apache.org/ 

https://spark.apache.org/
https://spark.apache.org/


The Spark Community



Data platform

Execution environment

Spark core engine

Spark ecosystem4

3

2

1

The Spark Stack from 100,000 ft



Spark SQL
(SQL)

Spark 
Streaming 
(Streaming)

MLlib
(Machine 
learning)

Spark (General execution engine)

GraphX 
(Graph 
computation)

Continued innovation bringing new functionality, e.g.:

• BlinkDB (Approximate Queries)
• SparkR (R wrapper for Spark)
• Tachyon (off-heap RDD caching)

A Unified Platform …



Get Started Immediately

• Multi-language support 

• Interactive Shell

• Cloud-native

Python
lines =  sc.textFile(...)
lines.filter(lam bda s: “ERRO R” in s).count()

Scala
val lines =  sc.textFile(...)
lines.filter(x = >  x.contains(“ERROR”)).count()

Java
JavaRDD< String>  lines =  sc.textFile(...);
lines.filter(new  Function< String, Boolean> () {
  Boolean call(String s) {
    return s.contains(“error”);
  }
}).count();



Expressive API

m ap reduce



Expressive API

m ap

filter

groupBy

sort

union

join

leftO uterJoin

rightOuterJoin

reduce

count

fold

reduceByKey

groupByKey

cogroup

cross

zip

sam ple

take

first

partitionBy

m apW ith

pipe

save    ...



http://spark-stack.org



Q & A
Engage with us!

mhausenblas@mapr.com 

@MapR_EMEA maprtech

+MaprTechnologies

maprtech

MapR Technologies

mailto:mhausenblas@mapr.com
mailto:mhausenblas@mapr.com
mailto:mhausenblas@mapr.com
https://twitter.com/MapR_EMEA
https://www.facebook.com/maprtech
https://plus.google.com/u/0/+MaprTechnologies
http://www.youtube.com/channel/UCKmI-fBjvKexRlBBeVTwrrg
http://www.linkedin.com/company/1478780
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