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Objectives

This is a collection of projects that were part of the Udacity Data 
Engineering Nanodegree program. These projects are completed in 

relation to a mock start-up called ‘Sparkify’. 

Sparkify is a music streaming application that wants to start 
analyzing their songs, song plays and user data. So using modern 

data engineering tools I built 4 projects to assist Sparkify in 
accomplishing it’s goals.



Projects

01. Data 
Modeling
Data Modeling with 
PostgreSQL & Cassandra

02. Data 
Warehouse
Data Warehousing with 
Amazon Redshift

03. Data
Lakes
Data Lakes with AWS & 
Apache Spark

04. Data 
Pipelines
Data Pipelines with 
Apache Airflow



Datasets



Entity Relationship Diagram



Project #1:
Data Modeling with 
PostgreSQL & Cassandra



Data Modeling with PostgreSQL

A startup called ‘Sparkify’ wants to analyze the data they've been collecting on songs and user 
activity on their new music streaming app. The analytics team is particularly interested in 
understanding what songs users are listening to. Currently, they don't have an easy way to query 
their data, which resides in a directory of JSON logs on user activity on the app, as well as a 
directory with JSON metadata on the songs in their app.

The task at hand was to create a PostgreSQL database utilizing a star schema with fact and 
dimension tables designed to optimize queries and create a simple ETL pipeline that transfers 
data from files in two local directories into these tables for song play analysis and then test our 
database utilizing SQL queries provided by the analytics teams, to see if we can return the 
expected results.



Data Modeling with PostgreSQL

*Go to project Github

https://github.com/Manny-Brar/DataEngineeringNanodegree-P1-DataModelingPostgresql


Data Modeling with Cassandra

A startup called ‘Sparkify’ wants to analyze the data they've been collecting on songs and 
user activity on their new music streaming app. The analytics team is particularly 
interested in understanding what songs users are listening to. Currently, they don't have 
an easy way to query their data, which resides in a directory of JSON logs on user activity 
on the app, as well as a directory with JSON metadata on the songs in their app.

In this project, I was tasked with creating a NoSQL database using Apache Cassandra and 
complete an ETL pipeline with Python. Again, we will be able to test our database model 
using provided SQL queries to make sure we return the expected results.



Data Modeling with Cassandra

*Go to project Github

https://github.com/Manny-Brar/DataEngineeringNanodegree-P2-DataModelingCassandra


Project #2:
Data Warehousing with 
Amazon Redshift



Data Warehouse with Amazon Redshift

A music streaming startup ‘Sparkify’, has grown their user base and song database and want to 
move their processes and data onto the cloud. Their data resides in S3, in a directory of JSON 
logs on user activity on the app, as well as a directory with JSON metadata on the songs in their 
app.

As the data engineer I built an ETL pipeline on AWS that extracts their data from S3, stages 
them into a  Redshift database, and transforms data into a set of dimensional tables for their 
analytics team to continue finding insights in what songs their users are listening to. To test 
the database and ETL pipeline I run SQL queries provided by the analytics team from Sparkify and 
compare your results with their expected results.



Data Warehouse with Amazon Redshift

*Go to project Github

https://github.com/Manny-Brar/DataEngineeringNanodegree-P3-CloudDataWarehouse-AWS


Project #3:
Data Lakes with AWS & 
Spark



Data Lakes with AWS & Apache Spark

A music streaming startup, Sparkify, has grown their user base and song database even more 
and want to move their data warehouse to a data lake. Their data resides in S3, in a directory of 
JSON logs on user activity on the app, as well as a directory with JSON metadata on the songs 
in their app.

As the data engineer, I built an ETL pipeline for a data lake hosted on S3, that extracts the data 
from S3, processes it using Apache Spark, and loads the data back into S3 as a set of 
dimensional tables. This will allow the analytics team to continue finding insights in what songs 
their users are listening to.

Next I’ll be able to test the database and ETL pipeline by running queries given by the analytics 
team from Sparkify and compare the results with their expected results.



Data Lakes with AWS & Apache Spark

*Go to project Github

https://github.com/Manny-Brar/DataEngineeringNanodegree-P4-DataLakes-Spark-AWS


Project #4:
Data Pipelines with 
Apache Airflow



Data Pipelines with Apache Airflow

A music streaming company, Sparkify, has decided that it is time to introduce more automation 
and monitoring to their data warehouse ETL pipelines and concluded that the best tool to 
achieve this is Apache Airflow.

In this project I create high grade data pipelines that are dynamic and built from reusable tasks, 
can be monitored, and allow easy backfills. Sparkify have also noted that data quality plays a big 
part when analyses are executed on top the data warehouse and want to run tests against their 
datasets after the ETL steps have been executed to catch any discrepancies in the datasets.

The source data resides in S3 and needs to be processed in Sparkify's data warehouse in 
Amazon Redshift. The source datasets consist of JSON logs of user activity in the application 
and JSON metadata about the songs the users listen to.



Data Pipelines with Apache Airflow

*Go to project Github

https://github.com/Manny-Brar/DataEngineeringNanodegree-P5-DataPipelines-Airflow-Spark-AWS



