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Introduction to Hadoop
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o What is Hadoop?

Distributed framework for processing big data
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HDFS Overview
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HDFS Architecture

®IE  HDFS Architecture
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Data Storage in Hadoop e

HDFS

Cient | € NameNode
() Distributed Storage

Data split across multiple nodes

|_|:| Data Replication

3 copies by default for fault tolerance

DataNodej DataNode || DataNode || DataNode | DataNode
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. Fault Tolerance

Automatic recovery from node failures

A Scalability

| I l I | I | \ ‘ \ Add nodes horizontally as data grows
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Automation in Hadoop Data Management
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Automated collection from various sources
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MapReduce/Y ARN workflows
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Mind Map - Key Concepts
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%@ HDFS Architecture
==  Data Storage & Replication
£  Automation & Workflows

%< Hadoop Tools

Hive, Pig, Sqoop

& Best Practices

£ Challenges & Solutions
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Best Practices for Managing Hadoop Data

DATA MANAGEMENT COMPONENTS

Architecture

Defining how data is collected,
integrated, transformed, stored,
and used

Role: data architect

Database administration
Managing databases and

ensuring data availability

Role: database administrator

Integration

Consolidating data into a single
place and view

Roles: data architect, data engineer, ETL
developer

Security

Preventing unauthorized access
to information assets

Roles: data architect, data security
specialist, database administrator

Date: January 22, 2026

Modeling

Key business concepts (e.g.
customers, products)

Roles: data modeler, data scientist

Quality management

Ensuring data meets business
requirements

Role: data quality engineer

Analytics

Drawing insights from data

Roles: data analyst, Bl analyst, data
scientist, marketing analyst

Governance

Ensuring that data is consistent
and properly used throughout an
organization

Role: data governance analyst

software r&d engir
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& Data Security

Implement authentication and authorization

(#) Performance Optimization

Monitor cluster health and tune configurations

A Scalability Planning

Design for future growth

= Regular Monitoring

Track metrics and alerts

&> Backup Strategies

Snapshot and disaster recovery planning
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Tools for Hadoop Data Management
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Stages of the
Hadoop Ecosystem

Hive

\ Data warehousing and SQL queries

<> Pig

Scripting and data transformation

Sqoop

1l

Data transfer between Hadoop and RDBMS
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HBase

ooy
Apache Sqoop W

cassandra (© Oozie
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NoSQL database for real-time access

Workflow scheduler and job coordination
Process and

Ingest Stage Storage Stage Analyze Stage

Access Stage
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Challenges and Solutions

DFS Architecture

[home/foo/data, 3, ...

NameNode

Metadata ops

(Client - Read

Block ops
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Metadata (Name, replicas, ...):

=5
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Data Consistency

Use ZooKeeper coordination

Node Failures

Automatic replication recovery

Network Latency

Optimize data locality

Resource Management

YARN scheduling
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Recap and Summary

Jashboard for Big Data Management

This slide represents the dashboardsfor big data deployment by covering details of visitors and refum visitars, subscribers top 3 arficles by readers, avg duration, and pages pervisit
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VA

Key Takeaways

Hadoop enables efficient big data management

HDFS Importance

Distributed storage with fault tolerance

Automation Benefits

Streamlined data pipelines and workflows

Tools Overview

Hive, Pig, Sqoop, HBase for diverse data needs
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