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Before we begin the setup and coding with Python 

and Spark, let’s discuss what Spark is in the context 

of Big Data.

We’ll begin with a general explanation of what Big 

Data is and related technologies.



Big Data Overview

● What is “Big Data”?

● Explanation of Hadoop, MapReduce

● Local versus Distributed Systems

● Overview of Hadoop Ecosystem

● Overview of Spark



What is Big Data?



Core challenges of Big Data

Massive Storage Requirements Process and doing analysis of this massive data



Big Data Paradigm

● Data that can fit on a local computer, in the scale of 0-32 GB depending 
on RAM.

● But what can we do if we have a larger set of data?
○ Try using a SQL database to move storage onto hard drive instead 

of RAM
○ Or use a distributed system, that distributes the data to multiple 

machines/computer.



Local versus Distributed System

A local process will use the computation 
resources of a single machine. A distributed process has access to the 

computational resources across a number of 
machines connected through a network



What is Apache Hadoop?

Ref: https://cloud.google.com/learn/what-is-hadoop#section-4



Hadoop Framework

● Hadoop is a way to distribute very large files across multiple machines.

● Hadoop Distributed File System (HDFS) use for store large amount of data

● HDFS allows a user to work with large data sets

● HDFS also duplicates blocks of data for fault tolerance

● It also then uses MapReduce for process massive amount of data



HDFS Architecture



MapReduce



YARN



Hadoop Ecosystem



Cloudera Hadoop Ecosystem



What we’ve covered can be thought of in two distinct parts:

○ Using HDFS to distribute large data sets

○ Using MapReduce to distribute a computational task to a distributed data set

Next we will learn about the latest technology in this space known as Spark. Spark 

improves on the concepts of using distribution to do any computational tasks. 



Spark

In this part of the lecture will be an abstract overview, we will discuss:

○ Spark
○ Spark vs MapReduce
○ Spark RDDs
○ Spark DataFrames



Ref: https://aws.amazon.com/what-is/apache-spark/



Spark

● You can think of Spark as a flexible alternative to MapReduce

● Spark can use data stored in a variety of formats

○ Cassandra

○ AWS S3

○ HDFS

○ And more



Spark vs MapReduce

● MapReduce requires files to be stored in HDFS, Spark does not!

● Spark also can perform operations up to 100x faster than MapReduce

● So how does it achieve this speed?

● MapReduce writes most data to disk after each map and reduce operation

● Spark keeps most of the data in memory after each transformation

● Spark can spill over to disk if the memory is filled



How Spark work in a Cluster

● A spark application runs as independent 

process, coordinated by SparkSession object in 

the driver program. 

● The resource or cluster manager assign tasks to 

worker, one task per partition.

● A task applies its unit of work to the dataset in 

its partition and outputs a new partition 

dataset. Because iterative algorithms apply 

operations repeatedly to data, they benefit 

from caching dataset across iterations.

● Results are sent back to the driver application 

or can be save to disk. 



Spark



Apache Spark Workloads

The Spark framework includes:

• Spark Core as the foundation for the platform

• Spark SQL for interactive queries

• Spark Streaming for real-time analytics

• Spark MLlib for machine learning

• Spark GraphX for graph processing



Apache Spark Components



Apache Spark – RDD vs Dataframe

We will discuss the difference in features of Apache Spark RDD vs Dataframe while we are developing 
Spark program. RDD is the read-only collection of different types of objects, while Dataframe is the 
distributed collection of a dataset.

RDD works on the philosophy of “how to do” and
Dataframe and Dataset work on the philosophy of “what to do”.

What does this mean?

It means that in case of RDD we explicitly tell the program how our data needs to handled and how to
process our data in short we tell program each step of execution, where as, in Dataframe and Dataset
we just tell the engine what we want and the engine takes care under the hood of finding the most
optimized way to execute our requirement.



Apache Spark – RDD vs Dataframe



Apache Spark – RDD vs Dataframe



Apache Spark DataFrames

● Spark DataFrames are also now the standard way of using Spark’s Machine Learning Capabilities.

● In this course the main way we will be working with Python and Spark is through the DataFrame

Syntax.

● Spark DataFrames hold data in a column and row format.

● Each column represents some feature or variable.

● Each row represents an individual data point.

● Spark began with something known as the “RDD” syntax which was a little ugly and tricky to learn.

● Now Spark 2.0 and higher has shifted towards a DataFrame syntax which is much cleaner and 

easier to work with!



Data Lake with Apache Spark



Data Lake with Apache Spark



Databricks



Apache Spark

● We’ve covered a lot!

● Don’t worry if you didn’t memorize all these details, a lot of this will be covered 

again as we learn about how to actually code out and utilize these ideas!

Let’s get a brief tour of the documentation!



https://spark.apache.org/

https://spark.apache.org/

