
  

FUNDAMENTALS 
OF BIG DATA

Data analysis & ML
Marcelo Horacio Fortino

MBA PM | PSM I | ITIL & ISO 20000
www.fortinux.com | @HoracioGRC



  

Copyright

Marcelo Horacio Fortino | MBA – ITIL & ISO 20000 | www.fortinux.com | @HoracioGRC

Based on the following works: 

SKIENA, Steven S. The Data Science Design Manual. (2017). Switzerland: Springer.
 
KUBAT, Miroslav. An Introduction to Machine Learning. Second Edition (2017). Switzerland: 
Springer. 

TURKINGTON, Garry. Hadoop Beginner's Guide. (2013). UK: Packt Publishing.

O’REILLY RADAR TEAM. Planning for Big Data. (2012). USA: O’Reilly Media. 

Apache Hadoop, Hadoop, Apache, the Apache feather logo, and the Apache Hadoop 
project logo are either registered trademarks or trademarks of the Apache Software 
Foundation in the United States and other countries. Copyright © 2006-2020 The Apache 
Software Foundation.

All publications are protected by copyright. All other trademarks, service marks, product 
names and logos appearing herein are the property of their respective owners.

Some images were downloaded from Pixabay https://www.pixabay.com/  with CC0 Public 
Domain’s licence.

This work is licensed under a Creative Commons Attribution 4.0 International License.

https://www.pixabay.com/


  

Objectives

● Know Big Data solutions and technologies 
such as Apache Hadoop.

● Acquire knowledge to design business 
intelligence strategies integrating large data 
sets and data warehouses.

● Develop Machine Learning in-house using 
Spark MLlib and TensorFlow.
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Contents

   • Introduction to Big Data and Analytics.
    • Big Data market and trends.
    • Big Data definition and history.
    • Types of Big Data: structured, unstructured, semi-
structured.
    • Big Data use cases.
    • Best practices for Big Data analytics.
    • Hadoop: HDFS & MapReduce, YARN.
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Contents

     • Big Data processes: ingest, store, process/query, 
visualize.

• Tools and technologies: Hadoop, Sqoop,  Kafka, 
Mesos, Redis, CouchDB.
   • Document stores: MongoDB.
    • Column stores: HBase + Cassandra.
    • Big Data analytics: Spark, Storm.
    • Elastic Stack: Logstash, ElasticSearch and Kibana.
    • Machine learning techniques:
    • Spark (MLlib, Streaming).
    • TensorFlow.

Marcelo Horacio Fortino | MBA – ITIL & ISO 20000 | www.fortinux.com | @HoracioGRC



  

Frameworks and tools 
for Big Data

• Big Data Processes
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Big Data Processes

● Data Ingestion.
● Data Storage.
● Data Processing / Data Query.
● Data Visualization.
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Big Data Ingestion

● It’s the first step for the data coming from 
variable sources to a medium storage where 
it can be accessed, used, and analyzed by the 
organization. 

● The data here is prioritized and categorized.
● The destination is typically a data warehouse, 

data mart, database, or a document store.
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Apache Nifi

● It’s one of the best data ingestion tools that 
provide an easy to use, powerful, and reliable 
system to process and distribute data.
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Big Data Storage

● Storage becomes a challenge when the size 
of the data you are dealing with becomes 
large. 

● Several possible solutions like Data Ingestion 
Patterns can rescue from such problems.

● Finding the most efficient storage solution is 
the scope of this step.

Marcelo Horacio Fortino | MBA – ITIL & ISO 20000 | www.fortinux.com | @HoracioGRC



  

Big Data Storage Tools

● HDFS : Hadoop Distributed File System.
● Ozone: An object store for Hadoop, the 

HDFS next generation.
● GlusterFS: Dependable Distributed File 

System.
● Ceph
● Cloud storage: Amazon S3 Storage Service, 

IBM Cloud Object Storage, Azure Blob 
Storage, Google Cloud Storage.
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HDFS

● HDFS is a Java-based file system that 
provides scalable and reliable data storage, 
and it was designed to span large clusters of 
commodity servers.

● HDFS holds a huge amount of data and 
provides easier access.
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HDFS

● To store such massive data, the files are 
stored on multiple machines. 

● These files are stored redundantly to rescue 
the system from possible data losses in case 
of failure.
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HDFS

● HDFS also makes applications available for 
parallel processing in Data ingestion. 

● HDFS is built to support applications with 
large data sets, including individual files that 
reach into the terabytes.
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Apache Ozone

● Ozone is a scalable, redundant, and 
distributed object store for Hadoop. 

● Apart from scaling to billions of objects of 
varying sizes, Ozone can function effectively 
in containerized environments such as 
Kubernetes and YARN.
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Apache Ozone

● Applications using frameworks like Apache 
Spark, YARN and Hive work natively without 
any modifications.

● Ozone is built on a highly available, replicated 
block storage layer called Hadoop 
Distributed Data Store (HDDS). 
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GlusterFS

● Scale-out storage systems based on 
GlusterFS are suitable for unstructured data 
such as documents, images, audio and video 
files, and log files. 

● Using this, we can create large, distributed 
storage solutions for media streaming, data 
analysis, data ingestion, and other data- and 
bandwidth-intensive tasks.
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Amazon S3 Storage 
Service

● Amazon Simple Storage Service (Amazon S3) 
is object storage with a simple web service 
interface to store and retrieve any amount of 
data from anywhere on the internet.

● It is designed to deliver 99.999% durability, 
and scale past trillions of objects worldwide.
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Amazon Redshift

● Amazon Redshift is a fully managed, 
petabyte-scale data warehouse service in the 
cloud.

● Redshift lets you easily save the results of 
your queries back to your S3 data lake using 
open formats like Apache Parquet to further 
analyze from other analytics services like 
Amazon EMR, Amazon Athena, and Amazon 
SageMaker.
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Amazon Redshift

● Amazon Redshift.
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Big Data Processing

● The data we have collected in the previous 
layer is to be processed in this layer. 

● Here the data pipeline processing system  
route the data to a different destination, 
classify the data flow and it’s the first point 
where the analytic may take place.

● This is the layer where queries and active 
analytic processing takes place. 
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Apache Storm

● Apache Storm is a free and open source 
distributed realtime computation system.

● Apache Storm makes it easy to reliably 
process unbounded streams of data, doing 
for realtime processing what Hadoop did for 
batch processing.

●  Apache Storm is simple and can be used with 
any programming language.
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Apache Storm

● There's no hack that will turn Hadoop into a 
realtime system; realtime data processing 
has a fundamentally different set of 
requirements than batch processing.
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Apache Impala

● Impala uses the same metadata, SQL syntax 
(Hive SQL), ODBC driver, and user interface 
(Hue Beeswax) as Apache Hive, providing a 
familiar and unified platform for batch-
oriented or real-time queries. 

● Hive users can utilize Impala with little setup 
overhead.
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Big Data Visualization

● The visualization or presentation tier is 
where the data pipeline users may feel the 
VALUE of DATA. 

● Visualization of findings helps us to make 
better business decisions.
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Elasticsearch
● Known for its simple REST APIs, distributed 

nature, speed, and scalability, Elasticsearch is 
the central component of the Elastic Stack, a 
set of open source tools for data ingestion, 
enrichment, storage, analysis, and 
visualization. 

● Commonly referred to as the ELK Stack: 
Elasticsearch, Logstash, and Kibana.

● Nowadays changes its name to Elastic Stack.
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Elasticsearch Use Cases
● Application search.
● Website search.
● Enterprise search.
● Logging and log analytics.
● Infrastructure metrics and container 

monitoring.
● Application performance monitoring.
● Geospatial data analysis and visualization.
● Security analytics.
● Business analytics.
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Kibana

● A Kibana dashboard displays a collection of 
saved visualizations. 

● You can arrange and resize the visualizations 
as needed and save dashboards, so they are 
reloaded and shared.
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Kibana

● Kibana acts as an analytics and visualization 
platform that builds on Elasticsearch to give 
you a better understanding of your Data 
ingestion framework.
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Monitoring Data

● Continuous monitoring of data is an 
important part of the governance 
mechanisms.

● Apache Flume is useful for processing log 
data. 

● Apache Storm is desirable for operations 
monitoring and Apache Spark for streaming 
data, graph processing, and machine learning.

● Monitoring can happen in the data storage 
step.
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Frameworks and tools 
for Big Data

• Big Data tools
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NoSQL databases

● NoSQL databases, (not-only SQL) or non 
relational, are mostly used for the collection 
and analysis of big data. 
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NoSQL databases

● NoSQL database allows for dynamic 
organization of unstructured data.

● Relational databases on the other hand, has 
structured and tabular design.
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Event Streaming

● Event streaming is the digital equivalent of 
the human body's central nervous system. 

● It is the technological foundation for the 
'always-on' world where businesses are 
increasingly software-defined and 
automated, and where the user of software is 
more software.
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Event Streaming
● Technically speaking, event streaming is the 

practice of capturing data in real-time from 
event sources like databases, sensors, mobile 
devices, cloud services, and software 
applications in the form of streams of events; 
storing these event streams durably for later 
retrieval; manipulating, processing, and 
reacting to the event streams in real-time as 
well as retrospectively; and routing the event 
streams to different destination technologies 
as needed. 
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Apache Hive

● Open source data warehouse system for 
analyzing data sets in Hadoop files.
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Apache Hive
● The Apache Hive ™ data warehouse software 

facilitates reading, writing, and managing 
large datasets residing in distributed storage 
using SQL. 

● Structure can be projected onto data already 
in storage. 

● A command line tool and JDBC driver are 
provided to connect users to Hive.
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Apache Ranger

● Apache Ranger™ is a framework to enable, 
monitor and manage comprehensive data 
security across the Hadoop platform.
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Big Data Tools

• ML: TensorFlow & Spark 
MLlib
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Machine Learning

● ML requires a different mindset, though. 
Real-world ML focuses far more on data 
analysis than coding. 

● Programmers provide a set of examples and 
the computer learns patterns from the data.

● You can think of machine learning as 
“programming with data”.
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Steps ML

● Step 1: Gather Data.
● Step 2: Explore Your Data.
● Step 2.5: Choose a Model.
● Step 3: Prepare Your Data.
● Step 4: Build, Train, and Evaluate Your Model.
● Step 5: Tune Hyperparameters.
● Step 6: Deploy Your Model.
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ML: Neural Network 

● is a type of model that can be trained to 
recognize patterns. 

● It is composed of layers, including input and 
output layers, and at least one hidden layer.

● Neurons in each layer learn increasingly 
abstract representations of the data. 
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 Training a Neural 
Network 

● Neural networks are trained by gradient 
descent. 

● The weights in each layer begin with random 
values, and these are iteratively improved 
over time to make the network more 
accurate.  
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 Training a Neural 
Network 

● A loss function is used to quantify how 
inaccurate the network is, and a procedure 
called backpropagation is used to determine 
whether each weight should be increased, or 
decreased, to reduce the loss.
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