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Why Spark?

• Apache Spark™ is a fast and general open-source cluster computing engine for big data processing 

• Speed: Spark is capable to run programs up to 100x faster than Hadoop MapReduce in memory, 

or 10x faster on disk

• Ease of use: Write applications quickly in Java, Scala, Python and R, also with notebooks

• Generality: Combine SQL, streaming, and complex analytics – machine learning, graph processing

• Runs everywhere: runs on Apache Mesos, Hadoop YARN cluster manager, standalone, or in the 

cloud, and can read any existing Hadoop data, and data from HDFS, object store, databases etc.
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History of Spark

 Started in 2009 as a research project of UC Berkley 

 Now it is an open source Apache project 

– Built by a wide set of developers from over 200 companies

– more than 1000 developers have contributed to Spark

 IBM has decided to “bet big on Spark” at June 2015

– Created Spark Technology Center (STC) - http://www.spark.tc/

– “Spark as a Service” on Bluemix
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http://www.spark.tc/
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How to Analyze BigData?
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Basic Example: Word Count (Spark & Python)
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Holden Karau, Making interactive BigData applications fast and easy, Spark Workshop April 2014, 

http://stanford.edu/~rezab/sparkworkshop/
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Basic Example: Word Count (Spark & Scala)
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Holden Karau, Making interactive BigData applications fast and easy, Spark Workshop April 2014, 

http://stanford.edu/~rezab/sparkworkshop/
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Spark RDD (Resilient Distributed Dataset)

 Immutable, partitioned collections of objects spread across a cluster, stored in RAM or on Disk

 Built through lazy parallel transformations 

 Fault tolerance – automatically built at failure

 We can apply Transformations or Actions on RDD
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var myRDD = sc.sequenceFile(“hdfs:///…”)
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Spark Cluster

 Driver program – The process running the main() function of the application and creating the SparkContext

 Cluster manager – External service for acquiring resources on the cluster (e.g. standalone, Mesos, YARN)

 Worker node - Any node that can run application code in the cluster

 Executor – A process launched for an application on a worker node
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Spark Scheduler 

 Task - A unit of work that will be sent to one executor

 Job - A parallel computation consisting of multiple 

tasks that gets spawned in response to a Spark action

 Stage - Each job gets divided into smaller sets of tasks 

called stages that depend on each other
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Scala

 Spark was originally written in Scala 

– Java and Python API were added later

 Scala: high-level language for the JVM

– Object oriented

– Functional programming

– Immutable

– Inspired by criticism of the shortcomings of Java

 Static types

– Comparable in speed to Java

– Type inference saves us from having to write explicit types most of the time

 Interoperates with Java

– Can use any Java class

– Can be called from Java code
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Scala vs. Java
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Holden Karau, Making interactive BigData applications fast and easy, Spark Workshop April 2014, 

http://stanford.edu/~rezab/sparkworkshop/
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Spark & Scala: Creating RDD
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Holden Karau, Making interactive BigData applications fast and easy, Spark Workshop April 2014, 

http://stanford.edu/~rezab/sparkworkshop/

or SoftLayer object store 

>sc.textFile("swift://ContainerName.spark/ObjectName")
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Spark & Scala: Basic Transformations
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Holden Karau, Making interactive BigData applications fast and easy, Spark Workshop April 2014, 

http://stanford.edu/~rezab/sparkworkshop/
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Spark & Scala: Basic Actions
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Holden Karau, Making interactive BigData applications fast and easy, Spark Workshop April 2014, 

http://stanford.edu/~rezab/sparkworkshop/
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Spark & Scala: Key-Value Operations
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Holden Karau, Making interactive BigData applications fast and easy, Spark Workshop April 2014, 

http://stanford.edu/~rezab/sparkworkshop/
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Example: Spark Core API
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Aaron Davidson, A deeper understanding of Spark internals, Spark Summit July 2014, 

https://spark-summit.org/2014/
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Example: Spark Core API
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Aaron Davidson, A deeper understanding of Spark internals, Spark Summit July 2014, 

https://spark-summit.org/2014/
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Example: Spark Core API
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Aaron Davidson, A deeper understanding of Spark internals, Spark Summit July 2014, 

https://spark-summit.org/2014/
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Example: Spark Core API
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Aaron Davidson, A deeper understanding of Spark internals, Spark Summit July 2014, 

https://spark-summit.org/2014/

Better implementation:
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Example: PageRank

How to implement PageRank algorithm using Map/Reduce?
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Hossein Falaki, Numerical Computing with Spark, Spark Workshop April 2014, 

http://stanford.edu/~rezab/sparkworkshop/
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Spark Platform
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Patrick Wendell, Big Data Processing, Spark Workshop April 2014, 

http://stanford.edu/~rezab/sparkworkshop/
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Spark Platform: GraphX
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Patrick Wendell, Big Data Processing, Spark Workshop April 2014, 

http://stanford.edu/~rezab/sparkworkshop/
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Spark Platform: GraphX
Example: PageRank

PageRank is implemented using Pregel graph processing
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Spark Platform: MLLib
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Patrick Wendell, Big Data Processing, Spark Workshop April 2014, 

http://stanford.edu/~rezab/sparkworkshop/
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Spark Platform: MLLib
Example: K-Means Clustering

Goal:

Segment tweets into clusters by geolocation using Spark MLLib K-means clustering
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https://chimpler.wordpress.com/2014/07/11/segmenting-audience-with-kmeans-and-voronoi-diagram-using-spark-and-mllib/
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Spark Platform: MLLib
Example: K-Means Clustering
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https://chimpler.wordpress.com/2014/07/11/segmenting-audience-with-kmeans-and-voronoi-diagram-using-spark-and-mllib/
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Spark Platform: MLLib
Example: K-Means Clustering
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https://chimpler.wordpress.com/2014/07/11/segmenting-audience-with-kmeans-and-voronoi-diagram-using-spark-and-mllib/
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Spark Platform: Streaming
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Patrick Wendell, Big Data Processing, Spark Workshop April 2014, 

http://stanford.edu/~rezab/sparkworkshop/
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Spark Platform: Streaming
Example
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Spark Platform: SQL and DataFrames
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Patrick Wendell, Big Data Processing, Spark Workshop April 2014, 

http://stanford.edu/~rezab/sparkworkshop/
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Spark Platform: SQL and DataFrames
Example
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Michael Armbrust, “Spark DataFrames: Simple and Fast Analytics on Structured Data”, Spark Summit 2015
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Machine Learning Pipeline with Spark ML
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Patrick Wendell, Matei Zaharia, “Spark community update”, https://spark-summit.org/2015/events/keynote-1/
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Combined Analytics of Data
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Analyze tabular 

data with SQL

Analyze graph data 

using GraphX

graph analytics engine

Use same 

machine learning

Infrastructure

Use same 

solution for 

streaming data

Joseph Gonzalez, Reynold Xin, Ankur Dave, Daniel Crankshaw, Michael Franklin, and Ion Stoica, 

“GRAPHX: UNIFIED GRAPH ANALYTICS ON SPARK”, spark summit July 2014


