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Introduction to the Course

• Myself

• Objective

• Who this Course is for

• Prerequisite Skills

• 10+ Frameworks

• Course Outlines and Schedules

• 600+ Topics

• 100+ Labs

• 80+ Best Practices

• 8 Labs/Mini Projects

• 500+ Interview Questions

• Job Market



1 Principal big data engineer of one of big financial 

groups in Toronto.

2 Big data practitioner in architecting and 

implementing real time advanced big data 

analytics applications, cyber security detection

and recommendation engine.

3 Strong hands-on experiences 

on building up enterprise big 

data platform with Hadoop 

ecosystem and delivering the 

big data solutions.

The 15+ years of extensive work experiences of all phases of software 

development with Invesco, RBC, CIBC, CGI and ING to lead the teams on 

creating enterprise application architecture: Portal, SOA, ESB, EAI, BPM 

and ECM/CMS.

About Me



Objective

• Explore various approaches to starting and growing a Data Lake, the course 
shows you methods for setting up different tiers of data, from raw untreated 
landing areas  to carefully managed and summarized data. You'll learn how 
to enable self-service to find, understand, and provision data; how to 
provide different interfaces to users with different skill levels; and how to do 
all of that in compliance with enterprise data governance policies

• Learn to build various tiers of a Data Lake, such as data intake, management, 
consumption, and governance, with a focus on practical implementation 
scenarios

• Find out the key considerations to be taken into account while building each 
tier of the Data Lake



Objective

• Understand Hadoop-oriented data transfer mechanism to ingest data in batch, 
micro-batch, and real-time modes

• Explore various data integration needs and learn how to perform data enrichment 
and data transformations using Big Data technologies

• Guide you in developing Data Lake's capabilities. It will focus on architect data 
governance, security, data quality, data lineage tracking, metadata management and 
semantic data tagging. By the end of this book, you will have a good understanding 
of building a Data Lake for Big Data



Who this Course is for

Whoever is looking for the following most in-demand big data roles as:

Big Data 

Engineer
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Prerequisite Skills

Hadoop Knowledge

Programming Nice to Have Java, Scala and 

Python

SQL Must

ETL Nice to Have



10+ Frameworks



Course Outlines and Schedules

Class 1 - Big Data Architecture



Course Outlines and Schedules

Class 2 - HDFS, MapReduce and YARN

➢ HDFS Federation

➢ HDFS HA

➢ HDFS Failover and Fencing

➢ HDFS Dataflow

➢ HDFS Coherency Model

➢ HDFS Permission

➢ How does MapReduce work

➢ YARN Capacity Scheduler

➢ Resource Manager HA

➢ Anatomy of a YARN Application Run



Course  Outlines and Schedules

Class 2 - HDFS, MapReduce and YARN



Course Outlines and Schedules

Class 2 - HDFS, MapReduce and YARN



Course Outlines and Schedules

Class 3 - Hive - Big Data Warehouse Framework

➢ Hive Architecure

➢ HiveQL

➢ Working with Complex Data Type – Map, Struct, Array and Union

➢ Table Partitioning

➢ Bucket

➢ Data Serializer and Deserizlizer

➢ Data Format Conversion

➢ Multi Table Inserts

➢ Data Exchange

➢ Join

➢ Advanced Aggregation – GROUPING SETS, ROLLUP and CUBE

➢ Analytics Functions

➢ Securing Hive

➢ Extending Hive



Course Outlines and Schedules

Class 4 - Sqoop - RDBMS to Big Data Migration Tool

➢ Sqoop Import and Export

➢ Fine-tuning Data Import

➢ Controlling the Number of Import Processes

➢ Data Splitting

➢ Changing Data Type

➢ File Formats

➢ Incremental Imports

➢ Sqoop Job and Metastore

➢ Controlling Distributed Cache

➢ Protecting Password

➢ Best Practices



Course Outlines and Schedules

Class 5 - Oozie and Falcon - Big Data Workflow Scheduler and Data Governance

➢ Basics of Actions

➢ Oozie Execution Model

➢ Action Sync vs Async

➢ Oozie Subworkflow

➢ Oozie and Hcatalog

➢ EL Functions

➢ Workflow Lifecycle

➢ Configuration and Parameterization

➢ Capture output

➢ Enterprise Oozie Application Architecture

➢ Time-based Trigger and Data-based Trigger

➢ Pass Arguments to Oozie Jobs

➢ Oozie Library

➢ Supporting Uber Jar

➢ Cron Scheduling

➢ Emulating Async Data Processing

➢ Oozie SLA



Course Outlines and Schedules

Class 5 - Oozie and Falcon - Big Data Workflow Scheduler and Data Governance



Course Outlines and Schedules

Class 6 - Nifi - Dataflow Management Platform

➢ Nifi FlowFile and Processor

➢ Nifi Process Group

➢ Flow Controller

➢ Controller Services

➢ Reporting Task

➢ Site-to-Site

➢ Working with Processor

➢ Extending Nifi

➢ StateManager

➢ Securing Nifi

➢ Data Governance

➢ Clustering

➢ Nifi Repositories

➢ Performance Consideration

➢ Classloader Isolation

➢ Nifi Package



Course Outlines and Schedules

Class 6 - Nifi - Dataflow Management Platform



Course Outlines and Schedules

Class 7 - HBase - Hadoop NoSQL Database

➢ HBase Architecture and Design

➢ Block Cache, WAL, MemStore and HFile

➢ HBase Replication

➢ HBase HA

➢ HBase Data Modeling

➢ HBase Table Design

➢ HBase Compaction

➢ Accessing HBase

➢ Securing HBase

➢ Advanced HBase APIs

➢ HBase, Spark and Hive Integration

➢ HBase Sizing and Tuning

➢ HBase Trouble Shooting

➢ HBase Design Pattern

➢ HBase Secondary Index and Solr



Course Outlines and Schedules

Class 7 - HBase - Hadoop NoSQL Database



Course Outlines and Schedules

Class 8 - Kylin - OLAP Engine for Big Data

➢ Model

➢ Batch CUBE Design, Build and Deploy

➢ Streaming CUBE Design, Build and Deploy

➢ Optimize CUBE

➢ Connectivity and RESTful APIs

➢ Integrate Kylin with MS Excel and BI tools such as Tableau, Power BI

➢ Enable Security with LDAP



Course Outlines and Schedules

Class 8 - Kylin - OLAP Engine for Big Data



Course Outlines and Schedules

Class 9 - Advanced Kafka - Distributed Streaming Platform

➢ Master various Kafka components – consumer, producer and brokers

➢ Perform different operations on topic

➢ Integrate Kafka with various consumers

➢ Play with Kafka partitions and distribute data between them

➢ Understand insights of high & low level Kafka APIs

➢ Learn the concepts of latest version of Kafka

➢ Learn Zookeeper

➢ Learn Kafka Best Practices

➢ Master balancing of Kafka Cluster

➢ Understand Replication and its importance in Kafka

➢ Develop Live Kafka Project



Course Outlines and Schedules

Class 10 - Advanced Spark ETL - Spark Core

➢ Spark Architecture

➢ Spark RDD Linage – Login Execution Plan

➢ Spark Execution Model

➢ Spark Memory Management

➢ Spark Runtime Environment

➢ Spark Checkpoint

➢ Spark On YARN

➢ Spark Optimization

➢ Spark Services

➢ Spark Deployment

➢ Spark Tools



Course Outlines and Schedules

Class 10 - Advanced Spark ETL - Spark Core



Course Outlines and Schedules

Class 11 - Advanced Spark ETL - Spark Streaming

➢ StreamingContext

➢ Streaming Checkpoint

➢ Streaming Listeners

➢ DStream and DStreamGraph

➢ Job Scheduler and Generator

➢ Stateful and Windows Operation

➢ Receiver Tracker and Supervisor

➢ Direct Kafka Stream, Kafka RDD, OffsetRange and LocationStratedy

➢ Advanced File Streaming

➢ Dynamic Allocation

➢ Back Pressure



Course Outlines and Schedules

Class 11 - Advanced Spark ETL - Spark Streaming



Course Outlines and Schedules

Class 12 - Advanced Spark ETL - Spark SQL

➢ SparkSession, Dataset and DataFrame

➢ Dataset Operators and Datasource APIs

➢ Structured Query Plan

➢ Logical Query Plan Optimizer

➢ Tunsten Execution Backend

➢ Hive Integration

➢ Thrift JDBC/ODBC Server

➢ Catalyst

➢ Spark UDF

➢ Spark Window Aggregate Operations



Course Outlines and Schedules

Class 13 - Advanced Spark ETL - Spark Machine Learning and Deep Learning

➢ Classification

➢ Regression

➢ Frequent itemsets (via FP-growth Algorithm)

➢ Feature extraction and selection

➢ Clustering

➢ Statistics

➢ Linear Algebra

➢ Recommendation (Collaborative filtering)

➢ Dimensionality reduction

➢ Model import and export

➢ Lower-level optimization primitives and higher-level pipeline APIs

➢ Deeplearning4j on Spark

➢ Distributed Deep Learning on Apache Spark



Course Outlines and Schedules

Class 14 – Data Security, Data Governance and Visualization

➢ Authentication - Kerberos, LDAP and Apache Knox Gateway

➢ Authorization - Apache Ranger

➢ Data Protection - Encryption at Rest or In Transit and SSL 

➢ Data Masking

➢ Apache Atlas - High Level Architecture

➢ Apache Atlas - Type System

➢ Apache Atlas - Metadata Repository

➢ Apache Atlas - Rest API

➢ Apache Atlas - Bridges

➢ Apache Zeppelin 



Course Outlines and Schedules

Class 15 – Big Data Best Practices, Design Patterns and Interview Preparation 

➢ Big Data Best Practices

➢ Big Data Design Patterns

➢ Big Data Interview Questions

➢ Mini Projects

➢ Big Data Trends



Course Introduction – 100+ Labs

➢ Spark Core - Creating a Pair RDD with Map

➢ Spark Core - Programmatically Specifying the Schema

➢ Spark SQL - Working with a Parquet File

➢ Creating External Hive Tables using Spark SQL

➢ Integrate Spark Streaming with Kafka, Redis, Elastic Search, Logstash and Cassandra

➢ User-to-Item Collaborative Filter (ALS) Recommendation with Spark Streaming and Spark Mllib

➢ Machine Learn Practices (Work2Vec, StandardScaler, SVM, Logistic Regression, Decision Tree, 

Random Forest, Gradient-boosted trees, K-means, FP-growth)

➢ Export Data from HBase Table into Hive Table

➢ Bulk Load Data From HDFS into HBase



Course Introduction – 100+ Labs

➢ Scheduling the jobs using Oozie

➢ Create Dynamic Partitioned External Hive Table based on Parquet File

➢ Nifi - Connect to External Sources using ListenHTTP

➢ Nifi - Fun with HBase, HDFS, Hive and Kafka

➢ Data Import with Sqoop

➢ Tag based policies with Apache Ranger and Apache Atlas

➢ Define and Process Data Pipelines in Hadoop With Apache Falcon

➢ Securing HDFS with Knox and Ranger

➢ Hive Authorization Using Apache Ranger



Course Introduction – 80+ Best Practices

➢ Choose the best file format for your big data

➢ Efficient storage with compression

➢ Applying MapReduce patterns to big data

➢ Dealing with Large Files using HBase

➢ Advanced Pattern for HBase Data Modeling

➢ Data Ingestion and Egress Patterns

➢ Data Profiling, Validation, Reduction, Transformation and Cleansing Patterns

➢ Best Practices for Hive

➢ What is the best way of doing splitting for Hive

➢ Gracefully Dealing with Bad Input Data using Spark



Course Introduction – 8 Mini Projects

➢ Prediction Airline Delay with Hive and Logistic Regression

➢ Food Mart Sales Data Analytics with Apache Kylin OLAP and CUBE, Hive

➢ End to End Streaming Stock Price CUBE build with Apache Kylin OLAP and streaming CUBE, Kafka, 

Nifi and HBase

➢ ETL Registered Business Locations from RDBMS into HDFS using Sqoop, Oozie and Hive

➢ Insurance Claim Near Real-Time Event Processing with Nifi, Storm, Kafka, Spark and HBase

➢ Real time Recommendation with Spark Streaming, Spark SQL and Spark MLlib, ELK

➢ Stock Price Ingestion and Visualization with Nifi, Solr, Kibana

➢ Real Time Fraud Transaction Detection with Storm, Nifi, Spark ML



Course Introduction – 500+ Interview Questions

➢ How do you debug a performance issue or a long running Spark job?

➢ How will you assign only 60% of cluster resources to DEV, 40% to QA?

➢ Assume you are doing a join and you notice that all but one reducer is running for a long time 

how do you address the problem?

➢ In what kind of situation, the following exception happen in Spark and how to avoid it: Job 

aborted due to stage failure: Task not serializable?

➢ How Many Partitions Does An RDD Have?

➢ Why you see the error "ERROR OneForOneStrategy: ... java.io.NotSerializableException" in Spark?



Course Introduction – 500+ Interview Questions

➢ How do you efficiently join large data set with medium data set in Spark?

➢ How to out put Spark RDD to RDBMS, Cassandra and HDFS in the same action?

➢ What is the difference between DStream updateStateByKey and mapWithState?

➢ How do you troubleshooting such HBase issues as Too Many Regions, Too Many Columns Family, 

Hotspotting and Timeout

➢ How to connect to hive on remote secure cluster

➢ How does Sqoop to use an encrypted password file to connect to the data warehouse

➢ Explain how does spark execution model and memory management work?



Programming on Hadoop Ecosystem Frameworks

➢ Scala version 2.11.8 

➢ OpenJDK 64-Bit Server VM, Java 1.8.0_151

➢ Spark version 2.2.0

➢ Hadoop 2.7.3

➢ Kafka 0.10.1.2

➢ Sqoop 1.4.6

➢ Hive 1.2.1 / Hive 2.1.0

➢ HBase 1.1.2

➢ Phoenix 4.7.0

➢ Apache Atlas 0.8.0

➢ Falcon 0.10.0

➢ Apache Storm 1.1.0

➢ Intellij Community 2016.2.5



Effective Big Data Solutions

➢ Data Sources

➢ Data Format

➢ Big Data Ingestion Design Pattern

➢ Big Data Ingestion Approaches

➢ Ad Hoc Queries over Hadoop

➢ OLAP over Big Data

➢ Batch Distributed Data Processing

➢ Real Time Streaming Data Processing

➢ Machine Learning

➢ Graph Processing



Effective Big Data Solutions

➢ Data Sources

❖ RDBMS - MySQL

❖ NoSQL - HBase, Cassandra and Redis

❖ Data Lake – Hive and HDFS

❖ Search Engine – ElasticSearch and Solr

❖ Flat File



Effective Big Data Solutions

➢ Data Sources



Effective Big Data Solutions

➢ Data Format

❖ XML, JSON, CSV (One Line or Multiple Lines)

❖ RDBMS

❖ Parquet

❖ Avro

❖ ORC

❖ Sequence File

❖ HFile

❖ COBOL Format

❖ Application Logs (Log4J, IIS)

❖ Image, Audio, Video Format

❖ Social Media



Effective Big Data Solutions



Effective Big Data Solutions

❖ XML, JSON, CSV (One Line or Multiple Lines)



Effective Big Data Solutions

❖ RDBMS



Effective Big Data Solutions

❖ Parquet



Effective Big Data Solutions

❖ Parquet



Effective Big Data Solutions

❖ Parquet



Effective Big Data Solutions

❖ Parquet



Effective Big Data Solutions

❖ Parquet



Effective Big Data Solutions

❖ Parquet



Effective Big Data Solutions

❖ Avro



Effective Big Data Solutions

❖ Avro



Effective Big Data Solutions

❖ Avro



Effective Big Data Solutions

❖ ORC



Effective Big Data Solutions

❖ Parquet vs Avro vs ORC



Effective Big Data Solutions

❖ Parquet vs Avro vs ORC



Effective Big Data Solutions

❖ Sequence File



Effective Big Data Solutions

❖ Sequence File



Effective Big Data Solutions

❖ Sequence File



Effective Big Data Solutions

❖ HFile



Effective Big Data Solutions

❖ HFile



Effective Big Data Solutions

❖ COBOL Format



Effective Big Data Solutions

❖ Application Logs (Log4J, IIS)



Effective Big Data Solutions

❖ Application Logs (Exception)



Effective Big Data Solutions

➢ Big Data Ingestion Design Pattern

❖ Data Ingestion

❖ Data Profiling

❖ Data Validation

❖ Data Cleansing

❖ Data Transformation

❖ Data Reduction

❖ Advanced Design Pattern



Effective Big Data Solutions

➢ Big Data Ingestion Design Pattern

❖ Data Ingestion

• The context of data ingest and egress

• Types of data in the enterprise

• Ingest and egress for multistructured data

• The ingress and egress for the NoSQL data

• The ingress and egress for structured data 

• The ingress and egress for semi-structured data



Effective Big Data Solutions

➢ Big Data Ingestion Design Pattern

❖ Data Profiling

Data profiling is a necessary first step in getting any meaningful insight into the data

ingested by Hadoop, by understanding the content, context, structure, and condition

of data

• The data type inference

• The basic statistical profiling 

mean, median, mode, maximum, minimum,and standard deviation

• The pattern-matching

• The string profiling

• The unstructured text profiling 

Stop Words Removal, Stemming, TFIDF

• Mask based profiling



Effective Big Data Solutions

➢ Big Data Ingestion Design Pattern

❖ Data Validation

• Constraint validation

 Null checks

 Range checks

 Data type constraint

 Unique constraints

• Regex validation

 Dates, Credit Card, Email or Phone Numbers are prone to be represented in multiple 

ways

 String length and pattern validation



Effective Big Data Solutions

➢ Big Data Ingestion Design Pattern

❖ Data Validation

• Corrupt data validation

 Data corruption from the perspective of the corrupt data being treated as a noise or 

as an outlier

 Noise can be defined as a random error in measurement

 Outliers are also a kind of noise but the value of error is too far away from the 

expected value

 Data corruption in sensor data

 Data corruption in structured data

 The common techniques are binning, regression, and clustering



Effective Big Data Solutions

➢ Big Data Ingestion Design Pattern

❖ Data Validation

• Corrupt data validation

 Binning

✓ Creating a set of sorted values partitioned into bins

✓ Replaced by the mean or median of that partition

 Regression

✓ It is a technique that fits the data values to a function

 Clustering

✓ Clustering by grouping similar values together to find the values that are outside 

of the cluster and may be considered as an outlier



Effective Big Data Solutions

➢ Big Data Ingestion Design Pattern

❖ Data Validation

• Unstructured text data validation

 Data pre-processing techniques

 Discover the metadata from the textual data and organize it in a way that facilitates 

further processing

 Fuzzy Match

 The Bloom filter is a space-optimized data structure specifically used to filter a 

smaller dataset from a larger dataset by testing whether an element belonging to the 

smaller dataset is a member of the larger one or not



Effective Big Data Solutions

➢ Big Data Ingestion Design Pattern

❖ Data Cleansing

• Constraint cleansing

 Depending on the business rule, either the invalid records are removed or 

appropriate cleansing steps are applied to the invalid data

 Filling the missing values with the appropriate values is a complex, could use 

constant global label or the mean value for data or probabilistic measure, such as 

Bayesian inference or a decision tree

 The invalid data is cleansed as per the business rules by filtering the invalid data, or 

by replacing the invalid values with the maximum range value if the invalid data is 

higher than the range



Effective Big Data Solutions

➢ Big Data Ingestion Design Pattern

❖ Data Cleansing

• Regex cleansing

 Using regular expressions and pattern-based filtering of records to cleanse invalid 

data

 Filtering fields that do not match a specific pattern

 Splitting string into tokens

 Extracting data that matches a pattern



Effective Big Data Solutions

➢ Big Data Ingestion Design Pattern

❖ Data Cleansing

• Corrupt data cleansing

 Binning: 

✓ Removal of noisy data by applying a smoothing function

 Regression

✓ Noise removal can be done using regression by identifying the regression 

function and removing all the data values that lie far away from the function's 

predicted value



Effective Big Data Solutions

➢ Big Data Ingestion Design Pattern

❖ Data Cleansing

• Unstructured text data cleansing

 Performing pre-processing steps, such as lowercase conversion, stop word removal, 

stemming, punctuation removal, extra spaces removal, identifying numbers, and 

identifying misspellings

 Textual data can also be represented using alternative forms of spellings

 Deduplication

 Identify the misspelled words and replace them with the correct ones

 Numerical value identification from within the text enables us to pick all the 

numbers

 Extraction of data, which matches certain patterns using regex



Effective Big Data Solutions

➢ Big Data Ingestion Design Pattern

❖ Data Transformation

• Normalization

• Aggregation

• Generalization

• Data integration (Join)

• Format Conversion

• Split Data Set



Effective Big Data Solutions

➢ Big Data Ingestion Design Pattern

❖ Data Reduction

Data reduction aims to obtain a reduced representation of the data. It ensures data

integrity, though the obtained dataset after the reduction is much smaller in volume

than the original dataset.

• Dimensionality reduction

• Numerosity reduction

• Compression



Effective Big Data Solutions

➢ Big Data Ingestion Design Pattern

❖ Data Reduction



Effective Big Data Solutions

➢ Big Data Ingestion Design Pattern

❖ Advanced Design Pattern

• Clustering textual data

• Topic discovery

• Natural language processing

• Classification



Effective Big Data Solutions

➢ Big Data Ingestion Approaches

 Batch Mode Ingestion

▪ RDBMS to Hadoop using Sqoop

▪ Mainframe to Hadoop using Sqoop

▪ Logs to Hadoop using Nifi, Flume and Splunk or ELK

▪ Social Media to Hadoop using Nifi

▪ IoT to Hadoop using Nifi

▪ HDFS to HBase using Spark ETL

▪ CSV to Hive using Spark ETL

▪ RDBMS to HDFS using StreamSet

▪ RDBMS to Hive using Spark ETL



Effective Big Data Solutions



Effective Big Data Solutions



Effective Big Data Solutions



Effective Big Data Solutions



Effective Big Data Solutions



Effective Big Data Solutions

➢ Big Data Ingestion Approaches

 Streaming Mode Ingestion

▪ Twitter to Hadoop using Nifi, Kafka and Spark Streaimg

▪ IoT to HDFS using Nifi, Kafka and Storm

▪ Web Analytics to HBase using Kafka and Storm

▪ DB Change using Kafka Connector and Flink



Effective Big Data Solutions



Effective Big Data Solutions



Effective Big Data Solutions

➢ Ad Hoc Queries over Hadoop



Effective Big Data Solutions

➢ Ad Hoc Queries over Hadoop

 Presto

 Hive LLAP

 Impala

 Spark SQL



Effective Big Data Solutions

➢ OLAP over Big Data



Effective Big Data Solutions

➢ OLAP over Big Data



Effective Big Data Solutions

➢ OLAP over Big Data – Dimension and Measure



Effective Big Data Solutions

➢ OLAP over Big Data – Star Schema



Effective Big Data Solutions

➢ OLAP over Big Data – Snowflake Schema



Effective Big Data Solutions

➢ OLAP over Big Data – SCD

A Slowly Changing Dimension (SCD) is a dimension that stores and manages both current and 

historical data over time in a data warehouse. It is considered and implemented as one of the most 

critical ETL tasks in tracking the history of dimension records.



Effective Big Data Solutions

➢ OLAP over Big Data



Effective Big Data Solutions

➢ OLAP over Big Data



Effective Big Data Solutions

➢ OLAP over Big Data



Effective Big Data Solutions

➢ OLAP over Big Data



Effective Big Data Solutions

➢ Batch Distributed Data Processing

Batch processing is very efficient in processing high volume data. Where data is collected, entered to 

the system, processed and then results are produced in batches

 Credit card companies process billing

 Building Machine Learning Algorithms

 Classifying Text in Money Transfers

 Analyzing and comparing your energy consumption with that of other consumers 

 Analyzing IoT data across data centers and cloud



Effective Big Data Solutions

➢ Real Time Streaming Data Processing

 Build a global News Scanner that scrapes news in near real time, and uses sophisticated text 

analysis, SimHash, Random Indexing and Streaming K-Means to produce a geopolitical 

monitoring tool that allows users to track major world events as they unfold

 Real-Time Image Recognition

 Approximate computing for stream analytics

 User behavior anomaly detection for information security

 Deduplication and author-disambiguation of streaming records via supervised models based 

on content encoders

 Large-scale ads CTR prediction

 Real-Time Detection of Anomalies in the Database Infrastructure



Effective Big Data Solutions

 Simple Event Processors

 Stream Processors

 Complex Event Processors

 Real time Data Collection and Integration

 Ad-hoc Data Analytics 

 Real time Anomaly Detection 

 Real time Predictive Analytics

 Continuous Query



Effective Big Data Solutions

 Flume

 NiFi

 Gearpump

 Apex

 Kafka Streams

 Spark Streaming

 Storm (and Trident)

 Flink

 Samza

 Ignite

 Beam



Effective Big Data Solutions

• Real time Streaming

• Near Real time Streaming

• Lambda Architecture

• Kappa Artchitecture



Effective Big Data Solutions

• Stream Joins

• Top N (Trending)

• Rolling Windows



Effective Big Data Solutions

• External Lookup

• Responsive Shuffling (HBase Regions Split)

• Out-of-Sequence Events



Effective Big Data Solutions

➢ Machine Learning



Effective Big Data Solutions

➢ Machine Learning – One Pipe Line MovieStream Example

➢ Collecting data about users, their behavior, and our content titles

➢ Transforming this data into features

➢ Training our models, including our training-testing and model-selection phases

➢ Deploying the trained models to both our live model-serving system as well as using these 

models for offline processes

➢ Feeding back the model results into the MovieStream website through recommendation and 

targeting pages

➢ Feeding back the model results into MovieStream's personalized marketing channels

➢ Using the offline models to provide tools to MovieStream's various teams to better understand 

user behavior, characteristics of the content catalogue, and drivers of revenue for the business



Effective Big Data Solutions

➢ Machine Learning – Use Cases

❖ Recommendation Engine

▪ Personalization

▪ Targeted marketing and customer segmentation

▪ Predictive modeling and analytics



Effective Big Data Solutions

➢ Machine Learning – Use Cases

❖ Classification Model

▪ Predicting the probability of Internet users clicking on an online advert; here, the classes 

are binary in nature (that is, click or no click)

▪ Detecting fraud; again, in this case, the classes are commonly binary (fraud or no fraud)

▪ Predicting defaults on loans (binary)

▪ Classifying images, video, or sounds (most often multiclass, with potentially very many 

different classes)

▪ Assigning categories or tags to news articles, web pages, or other content (multiclass)

▪ Discovering e-mail and web spam, network intrusions, and other malicious behavior 

(binary or multiclass)

▪ Detecting failure situations, for example, in computer systems or networks

▪ Ranking customers or users in order of probability that they might purchase a product or 

use a service

▪ Predicting customers or users who might stop using a product, service, or provider 

(called churn)



Effective Big Data Solutions

➢ Machine Learning – Use Cases

❖ Regression Model

▪ Predicting stock returns and other economic variables

▪ Predicting loss amounts for loan defaults (this can be combined with a classification 

model that predicts the probability of default, while the regression model predicts the 

amount in the case of a default)

▪ Recommendations (the Alternating Least Squares factorization model)

▪ Predicting customer lifetime value (CLTV) in a retail, mobile, or other business, based on 

user behavior and spending patterns



Effective Big Data Solutions

➢ Machine Learning – Use Cases

❖ Clustering Model

▪ Segmenting users or customers into different groups based on behavior characteristics 

and metadata

▪ Grouping content on a website or products in a retail business

▪ Finding clusters of similar genes

▪ Segmenting communities in ecology

▪ Creating image segments for use in image analysis applications such as object detection
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➢ Machine Learning – Use Cases

❖ Dimensionality Reduction

▪ Exploratory data analysis

▪ Extracting features to train other machine learning models

▪ Reducing storage and computation requirements for very large models in the prediction 

phase (for example, a production system that makes predictions)

▪ Reducing a large group of text documents down to a set of hidden topics or concepts

▪ Making learning and generalization of models easier when our data has a very large 

number of features (for example, when working with text, sound, images, or video data, 

which tends to be very high-dimensional)
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➢ Machine Learning – Use Cases

❖ Advanced Text Processing

• Text data processing, feature extraction, and the modeling pipeline

• Evaluate the similarity between two documents based on the words in the documents

• Use the extracted text features as inputs for a classification model

• Natural language processing to model words themselves as vectors and Word2Vec model 

to evaluate the similarity between two words based on their meaning

• Sentiment Analysis
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➢ Machine Learning – Use Cases

❖ Real-Time Machine Learning

• Online learning, where models are trained and updated on new data as it becomes 

available
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➢ Machine Learning – Use Cases

❖ Deep Learning

[Deep Learning , CNN, RNN] extended version of earlier Neural Network ( Machine 

Learning)

• Skilled Robotics & Labor Automation

• Text Analysis

• Cybersecurity

• Time Series – Predictive Deep Learning

• Prescriptive Deep Learning Systems
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➢ Graph Processing

 Multi-Label Graph Analysis and Computations Using GraphX

 PageRanking
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