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Big Data



Big Data
• Too large + Complex 
• Big data was originally associated with three 

key concepts: volume, variety, and velocity.



3Vs Properties
Volume
• Scale of data
• A huge amount of data
• If the volume of data is very large 

then it is actually considered as a 
‘Big Data’

• Terabyte/Petabyte/Exabyte

Velocity
• High speed of accumulation of 

data
• A massive and continuous flow of 

data.
• The potential of data that how 

fast the data is generated and 
processed to meet the demands.

Variety
• Different form of data
• Different function of data
• Different data sources



4Vs Properties



5Vs Properties
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Components of the Big Data Ecosystem

Data Sources Big Data Ecosystem Data Consumption

• Social media
• IoT
• Web
• Business 

transaction
• Etc.

Data 
Ingest

Data 
Organi
zation

Stream Processing

Batch Processing

Distributed File System

Computer, Storage, Network Infrastructure

• Data analysis
• Data mining
• Visualization
• Report
• Application
• Etc.



Components of the Big Data Ecosystem

Data Ingestion
• Transportation of data from assorted sources to a storage medium.
• Batch processing

• Ingestion layer periodically collects and groups source data and sends it to the 
destination system.

• Groups may be processed based on any logical ordering, the activation of certain 
conditions, or a simple schedule.

• Stream processing 
• Data is sourced, manipulated, and loaded as soon as it’s created or recognized by the 

data ingestion layer.

Data Organization
• Database - the method of classifying and organizing data sets to make them 

more useful.



NoSQL

• Non-tabular databases and store data differently than relational 
tables.

• Types of NoSQL databases:
• Key-Value Store Databases
• Document Store Databases
• Graph Databases
• Column-Oriented Databases



NoSQL

Key-Value Store Databases
• Data is represented as a collection of key–value pairs
• The key–value model can be extended to a discretely ordered model 

that maintains keys in lexicographic order.
• Example:

• DynamoDB
• Voldemort
• Redis



NoSQL

Document Store Databases
• Documents encapsulate and encode data (or information) in some 

standard format or encoding.
• Encodings in use include XML, 

YAML, JSON
• Use indexing to read/write data 

in form of document object.
• Example

• MongoDB
• CouchDB



NoSQL

Graph Databases
• Use graph structures for semantic 

queries with nodes, edges, and 
properties to represent and store data.

• The graph relates the data items in the 
store to a collection of nodes and edges, 
the edges representing the relationships 
between the nodes.

• Example
• Neo4J
• FlockDB



NoSQL

Column-Oriented Databases
• Stores data tables by column rather than 

by row.
• By storing data in columns rather than 

rows, the database can more precisely 
access the data it needs to answer a 
query rather than scanning and 
discarding unwanted data in rows.

• Stores each column continuously. i.e. on 
disk or in-memory each column on the 
left will be stored in sequential blocks.



Distributed File System

• File system that is distributed on multiple file servers or multiple 
locations.

• Allows programs to access or store isolated files as they do with the 
local ones, allowing programmers to access files from any network or 
computer. 



Hadoop: A bigdata framework 



MapReduce

• Enhances the processing of massive data using dispersed and parallel 
algorithms in the Hadoop ecosystem. 

• Process large datasets across computer clusters.
• Two primary tasks in MapReduce: Map and Reduce
• In the map job

• Split the input dataset into chunks.
• Task processes these chunks in parallel.
• Use outputs as inputs for the reduce tasks.

• For reducer
• Process the intermediate data from the maps into smaller tuples, that reduces the 

tasks, leading to the final output of the framework.



MapReduce

Source: 
http://a4academics.com/ima
ges/hadoop/Hadoop-
Mapreduce-Architecture.png



MapReduce
Simplified flow diagram for the MapReduce program

• A dataset is split into equal units called 
chunks (input splits) in the splitting step. 

• Hadoop consists of a RecordReader that 
uses TextInputFormat to transform input 
splits into key-value pairs.

• The key-value pairs are then used as inputs 
in the mapping step. 

• The mapping step contains a coding logic 
that is applied to these data blocks. 

• The mapper processes the key-value pairs 
and produces an output of the same form 
(key-value pairs).



MapReduce
Simplified flow diagram for the MapReduce program

• It consists of two main steps: sorting and 
merging.

• In the sorting step, the key-value pairs are 
sorted using the keys. Merging ensures that 
key-value pairs are combined.

• The shuffling phase facilitates the removal 
of duplicate values and the grouping of 
values.

• Different values with similar keys are 
grouped. The output of this phase will be 
keys and values, just like in the Mapping 
phase.



MapReduce
Simplified flow diagram for the MapReduce program

• The output of the shuffling phase is used as 
the input.

• The reducer processes this input further to 
reduce the intermediate values into smaller 
values. 

• It provides a summary of the entire dataset. 
The output from this phase is stored in the 
HDFS.



MapReduce
Simplified flow diagram for the MapReduce program

Combiner phase
• Optional phase that’s used for optimizing 

the MapReduce process. 
• It’s used for reducing the pap outputs at the 

node level. 
• In this phase, duplicate outputs from the 

map outputs can be combined into a single 
output. 

• The combiner phase increases speed in the 
Shuffling phase by improving the 
performance of Jobs.



MapReduce

Source: https://4zy7s42hws72i51dv3513vnm-wpengine.netdna-ssl.com/wp-
content/uploads/2018/02/MapReduce-Way-MapReduce-Tutorial-Edureka.png
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