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Understanding the role of Apache Spark 
in the big data ecosystem
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Big Data

The theoretical approach

a) Volume
b) Variety
c) Velocity
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Big Data

The theoretical approach

a) Volume
b) Variety
c) Velocity

The practical approach

d) Doesn’t fit
e) Too slow
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It can feel a bit overwhelming. (And this is just the tip of the iceberg.)
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Implementing a machine learning process: the how

The type of statistical model 

The exact formula being implemented

The way the algorithm works

The way individual calculations are computed

The way the distribution of the operations is achieved

The way the control of the distribution of the operations is achieved

Data distribution and I/O operations
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Implementing a machine learning process: the how

The type of statistical model 

The exact formula being implemented

The way the algorithm works

The way individual calculations are computed

The way the distribution of the operations is achieved

The way the control of the distribution of the operations

Data distribution and I/O operations

This is the Spark Machine Learning Library
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Apache Spark and Hadoop architectures 
in a nutshell
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Image source and further details: https://spark.apache.org/docs/latest/cluster-overview.html

Spark architecture basics
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Spark architecture basics

Spark master
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Spark architecture basics

Spark workers
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Image source and further details: https://spark.apache.org/docs/latest/cluster-overview.html

Spark architecture basics

APIs:
Scala
Java

Python
R
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Image source and further details: https://spark.apache.org/docs/latest/cluster-overview.html

Spark architecture basics

Think of this as 
a single shell, 
session or job
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Spark architecture basics

Spark Standalone
Hadoop YARN
Apache Mesos
Kubernetes
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Image source and further details: https://spark.apache.org/docs/latest/cluster-overview.html

Spark architecture basics

Spark Standalone
Hadoop YARN
Apache Mesos
Kubernetes

IMPORTANT:
Standalone 

does not equal 
local mode!
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Understanding Hadoop for Spark

The type of statistical model 

The exact formula being implemented

The way the algorithm works

The way individual calculations are computed

The way the distribution of the operations is achieved: Hadoop MapReduce

The way the control of the distribution of the operations: Hadoop YARN

Data distribution and I/O operations: Hadoop Distributed File System (HDFS)
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Image source and further details: https://hadoop.apache.org/docs/r1.2.1/hdfs_design.html

The Hadoop Distributed File System (HDFS)
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Image source and further details: https://hadoop.apache.org/docs/r1.2.1/hdfs_design.html

The HDFS NameNode

● This is running on 
the Spark master.

● This is what we see 
when we browse the 
filesystem.



? ... !

Image source and further details: https://hadoop.apache.org/docs/r1.2.1/hdfs_design.html

The HDFS DataNodes

● These are running on 
the Spark workers.

● This is where the 
data actually is.
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Image source and further details: https://hadoop.apache.org/docs/r1.2.1/hdfs_design.html

Data replication and fault tolerance in the HDFS

Data block 
replicated on 
different 
nodes
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Let’s get practical!

You can find all code and explanations at: 
https://github.com/zkpti/poltext2019-sparktutorial
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master-neve



? ... !

master-neve



? ... !

master-neve



? ... !



? ... !



? ... !



? ... !

master-neve



? ... !

master-neve



? ... !

master-neve



? ... !

master-neve



? ... !



? ... !



? ... !



? ... !



? ... !



? ... !



? ... !



? ... !



? ... !

Thank you for your attention!

You can find all code and explanations at: 
https://github.com/zkpti/poltext2019-sparktutorial
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