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Outline 

• RDD Programming using Python

• RDD Disadvantages

• RDD vs DataFrame vs DataSet

• DataFrame Programming using SQL



Learning Outcomes

• To understand the RDD Programming using Python

• To be able to explain the differences between RDD,

DataFrame, and DataSet

• To be able to read data into Spark and complete the

actions using RDD Python or DataFrame SQL.



The rest of term

• Week 8 (today, 22nd Nov.): RDD & DataFrame Programming

• Week 9 (29th Nov.): Probabilistic modelling using PySpark

• Week 10 (6th Dec., CRWK preparation, no class)

• Week 11 (13th Dec., CRWK preparation, no class)



The Presentation (40% weighting)

• Week 12 (Tuesday, 17th Dec.): CRWK presentation

• KD.2.14 and KD.2.15 [2pm-6pm]

• Week 12 (Wednesday, 18th Dec.): CRWK presentation

• KD.2.14 and KD.2.15 [9am-1pm]



• Book your presentation(deadline: 10th Dec.): https://bit.ly/2NX7bJq

• The participant should be your group ID. 

https://bit.ly/2NX7bJq


Launch PySpark

Tip: if you want to load/save data from/into HDFS, you need run
Hadoop engine as well by start-all.sh



Working with Spark

1. Create a RDD from a data source (Create <list>)

2. Apply transformations to a RDD (e.g., map, filter)

3. Apply actions to a RDD: (e.g., collect, count)



(step 1) data loading: Create RDD

• We start creating a data with parallelize() function.

• No computation occurs with sc.parallelize() and Spark only records

how to create the RDD with four partitions.



PySpark Shell: localhost:4040



Create RDD from a file

• We can read data from HDFS, text, Amazon S3, Apache Hbase,

and many more.

• RDD distribute the data into 3 partitions

• Again, this is Lazy evaluation: no execution happens now



(step 2) Spark: Transformation



Transformation example



Transformation example

• The difference of map and flatMap.
• If you want to have map-reduce programing, you need flatMap.

Because map returns list, but flatMap returns a sequence of values.



(step 3) Spark: Action



Action example



Action (key-value RDDs) example



RDD vs DataFrame

• RDD: The RDD APIs have been on Spark in 1.0 release. It is a distributed

collection of data elements spread across many machines in the cluster.

RDDs are a set of Java or Scala objects representing data.

• DataFrames: Spark introduced DataFrames in Spark 1.3 release. A

DataFrame is a distributed collection of data organized into named

columns, like a table in a relational database, using off-heap storage.

• DataSet: Spark introduced Dataset in Spark 1.6 release. It is an extension

of DataFrame API that provides the benefits of the Catalyst query optimizer

and off heap storage mechanism.



RDD disadvantages

1. Outdated: DataFrame and Dataset are distributed collections of data

with the benefits of Spark SQL's optimized execution engine.

2. Hard to Use: RDD needs Python/Scala/Java coding, but DataFrame

and Dataset need SQL-like queries, and anyone who knows SQL will

understand it in one go.

3. Slow Speed: the main reason to not use RDD is its performance, which

can be a major issue for some applications.



DataFrame example 

• We need to convert RDD/Hive to DataFrame, or find a relational dataset

like csv, SQL, etc.

• Download data (FIFA 18 Player Dataset) from

https://www.kaggle.com/thec03u5/fifa-18-demo-player-dataset or from

here. We are going to work with CompleteDataset.csv file.

• Tip1: A spark.read.csv package converts *.csv files to DF. If your

data format is different, then you need to use another package, such as

SQLContext or pyspark.sql to create DF.

• Tip2: Usually we do not use lambda format in DataFrame, instead, we use

SQL-like commands.

https://www.kaggle.com/thec03u5/fifa-18-demo-player-dataset
https://www.dropbox.com/s/lim3bhekljklsny/CompleteDataset.csv?dl=1


(1) Read data from CSV

• Or:



(2) The Schema of DF

To have a look at the structure of

the Dataframe, we’ll use the

printSchema() method.



(3) Columns information in DF



(4) Select in DF



(4) GroupBy in DF



(5) SQL on DF

Spark SQL and DataFrames: 
https://spark.apache.org/docs/2.3.0/sql-programming-guide.html

https://spark.apache.org/docs/2.3.0/sql-programming-guide.html


Summary

• Introduced RDD Programming

•Discussed RDD and DataFrame

•Exercised RDD programming using Python

•Exercised DataFrame programming using SQL 


