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Introduction to Cloud Computing
1. Introduction to Cloud Computing

1.1 What is Cloud Computing?

Cloud computing is the delivery of computing services over the internet. These services include servers, storage,
databases, networking, software, and analytics. Cloud computing allows users to access and use computing
resources on a pay-as-you-go basis without owning and managing physical hardware. This approach provides
flexibility, scalability, and cost-efficiency.

1.2 Historical Background

The concept of cloud computing dates back to the 1950s with the advent of mainframe computing. However, it
gained prominence in the early 2000s with the rise of virtualized environments and the launch of major cloud
platforms. Key milestones include:

1950s: Mainframes and early time-sharing systems.
1990s: Emergence of virtualization technology.
2006: Launch of Amazon Web Services (AWS), marking the modern era of cloud computing.

1.3 Benefits of Cloud Computing

e Scalability: Easily scale resources up or down based on demand.

e Cost-Efficiency: Pay only for what you use; avoid capital expenditures on hardware.
e Flexibility: Access resources from anywhere with an internet connection.

e Disaster Recovery: Enhanced data backup and recovery solutions.

e Automatic Updates: Regular updates and patches managed by the cloud provider.
Understand benefits in Detail
1. Scalability: Easily Scale Resources Up or Down Based on Demand

Explanation: Scalability refers to the ability to adjust resources based on current needs. In cloud computing, this
means you can easily increase or decrease the amount of computing power, storage, or other resources based on
demand.

Real-Life Example:

¢ E-commerce Website During Holiday Sales: Imagine an online retailer like Amazon preparing for
Black Friday. During this peak period, the retailer expects a surge in website traffic. The retailer can
quickly scale up its cloud resources (e.g., servers and bandwidth) to handle the increased load. Once the
sale ends and traffic returns to normal, they can scale down resources to save costs. This dynamic
adjustment helps maintain performance and manage costs efficiently.

2. Cost-Efficiency: Pay Only for What You Use; Avoid Capital Expenditures on Hardware

Explanation: Cost-efficiency in cloud computing means you only pay for the resources you actually use, rather
than investing in expensive hardware and infrastructure upfront. This eliminates the need for large capital
expenditures.
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Real-Life Example:

e Freelancer Using Cloud Storage: Consider a freelance graphic designer who needs storage for client
projects. Instead of purchasing and maintaining a large physical hard drive, the designer uses a cloud
storage service like Google Drive or Dropbox. They only pay for the storage they need, which scales as
their storage needs grow. This pay-as-you-go model avoids significant upfront costs and allows them to
manage their budget more effectively.

3. Flexibility: Access Resources from Anywhere with an Internet Connection

Explanation: Flexibility refers to the ability to access cloud resources from any location with an internet
connection, enabling remote work and collaboration.

Real-Life Example:

¢ Remote Work: Imagine a team of software developers working on a project. Some team members are in
the office, while others are working remotely from difterent locations around the world. They use cloud-
based collaboration tools like Microsoft Teams or Slack to communicate and cloud-based development
environments like AWS Cloud9 to code. This flexibility allows them to work efficiently regardless of their
physical location, as long as they have internet access.

4. Disaster Recovery: Enhanced Data Backup and Recovery Solutions

Explanation: Disaster recovery involves having robust systems in place to back up and restore data in case of a
tailure or disaster. Cloud computing offers enhanced solutions for data backup and recovery, often with automated
processes.

Real-Life Example:

e Company Data Backup: Consider a financial institution that handles sensitive customer data. They use
a cloud backup service like AWS Backup or Azure Backup to regularly create backups of their data. In the
event of a hardware failure, cyberattack, or other disaster, they can quickly restore their systems from
these backups, minimizing downtime and data loss. This ensures business continuity and compliance with
regulatory requirements.

5. Automatic Updates: Regular Updates and Patches Managed by the Cloud Provider

Explanation: Automatic updates refer to the process where cloud service providers manage and deploy updates,
patches, and upgrades to their services, ensuring they are always up-to-date without requiring user intervention.

Real-Life Example:

e Software-as-a-Service (SaaS) Application: Consider using an online accounting software like
QuickBooks Online. The software provider automatically deploys updates and security patches without
requiring any action from the user. This means that users always have access to the latest features, bug
fixes, and security improvements, without needing to manually install updates or worry about software
maintenance.
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1.4 Real-Life Example

Consider a startup developing a mobile application. Instead of investing in physical servers and storage, the
startup uses AWS to host its application, manage databases, and handle user traftic. This setup allows the startup
to focus on development and growth without worrying about infrastructure management.

Now let’s understand with more examples
1.1 Electricity Bills

Explanation: When you use electricity at home, you're charged based on your consumption. You don’t own the
power plant or the infrastructure that generates and distributes electricity. Instead, you pay for what you use each
month, and the electricity provider manages all the infrastructure and maintenance.

Cloud Computing Analogy: Cloud computing works similarly. Instead of owning physical servers or data
centers, you pay for the computing resources you use on a subscription or pay-as-you-go basis. The cloud provider
manages the infrastructure, hardware, and maintenance.

Example: Suppose you use Amazon Web Services (AWS) to host a website. You are billed based on the amount
of computing power, storage, and bandwidth you consume, just as you pay for the amount of electricity you use.
AWS handles all the backend infrastructure, similar to how your electricity provider manages the power grid.

1.2 Cab Rentals

Explanation: When you rent a cab, you don’t own the vehicle or maintain it. You pay for the ride based on time
or distance. The cab service manages the fleet, maintenance, and logistics.

Cloud Computing Analogy: Cloud computing is like renting a cab for computing resources. You don’t own
physical servers or manage them yourself. Instead, you rent virtual resources (such as virtual machines or storage)
from a cloud provider. You're billed based on your usage, whether it's the computing power you consume, the
amount of storage you use, or the data transferred.

Example: If you use Google Cloud Platform (GCP) to run a data analytics job, you pay for the virtual machines,
storage, and data processing resources you use. Just as you don’t worry about the maintenance of the cab, you
don’t worry about the physical servers or data centers in GCP; Google handles all that for you.

1.3 Streaming Services

Explanation: When you subscribe to a streaming service like Netflix, you pay a monthly fee to access a vast
library of movies and TV shows. You don’t need to own physical copies of the content or manage the servers that
store it. The streaming service provider handles all the infrastructure and content delivery.

Cloud Computing Analogy: Cloud computing allows businesses to access and use computing resources on
demand, much like how you access streaming content. Instead of owning and managing physical servers,
businesses pay for the cloud services they use, which are managed by the cloud provider.

Example: A company uses Microsoft Azure to run a web application. Azure handles the servers, storage, and
networking. The company only pays for the resources it uses, similar to how you pay for a streaming subscription
to access content without managing the infrastructure.
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1.4 Online Shopping

Explanation: When you shop online, you pay for the products you purchase. The e-commerce platform handles
all aspects of the shopping experience, including inventory management, order processing, and payment handling.

Cloud Computing Analogy: Cloud computing is like shopping online. You access and use cloud services (such
as virtual machines or databases) and are billed based on your usage. The cloud provider manages all the
underlying infrastructure and services, just as the e-commerce platform manages the shopping experience.

Example: If you use AWS for your website, you're billed for the computing power, storage, and data transfer you
use. AWS manages the infrastructure, scaling, and maintenance, similar to how an online store manages its
products and customer service.

1.5 Gym Membership

Explanation: When you have a gym membership, you pay for access to gym facilities and equipment. You don’t
own the gym equipment or manage the facilities. You use what you need based on your membership plan, and the
gym handles maintenance and operation.

Cloud Computing Analogy: Cloud computing is like having a gym membership. You pay for the computing
resources you need, such as virtual machines, storage, and databases, without owning or managing the physical
servers. The cloud provider handles all the infrastructure and maintenance.

Example: If you use IBM Cloud to run an application, you're billed for the resources you consume. IBM Cloud
manages the physical servers, networking, and storage, allowing you to focus on your application, similar to how
you focus on your workouts while the gym manages the equipment and facilities.

2. Introduction to Virtualization

2.1 What is Virtualization?

Virtualization is a technology that abstracts physical hardware to create multiple virtual instances (virtual
machines or VMs) on a single physical server. This allows for more efficient utilization of hardware resources by
running different operating systems and applications on the same hardware.

2.2 Types of Virtualization

Server Virtualization: Divides a physical server into multiple virtual servers.

Desktop Virtualization: Provides virtual desktop environments to end-users.

Storage Virtualization: Aggregates multiple physical storage devices into a single virtual storage pool.
Network Virtualization: Abstracts network resources to create virtual networks.

2.3 How Virtualization Works

Virtualization is achieved through a hypervisor, which is software that creates and manages virtual machines.
There are two types of hypervisors:

Type 1 Hypervisor: Runs directly on the host hardware (e.g., VMware ESXi).

Type 2 Hypervisor: Runs on top of a host operating system (e.g., VMware Workstation).
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Let’s understand in Detail

1. Type 1 Hypervisor: Runs Directly on the Host Hardware

Explanation: A Type 1 hypervisor, also known as a "bare-metal" hypervisor, is installed directly on the physical
hardware of the host machine. It does not require a host operating system. Instead, it interacts directly with the
hardware to create and manage virtual machines (VMs).

Key Characteristics:
e Performance: Generally provides better performance since it interacts directly with the hardware.

e Security: More secure because there’s no underlying host operating system that could be a potential
attack vector.

e Usage: Commonly used in data centers and enterprise environments where performance and security are
critical.

Real-Life Example:

e VMware ESXi: VMware ESXi is a Type 1 hypervisor used in many enterprise environments. It is
installed directly on server hardware and is used to run multiple virtual machines on the same physical
server. For example, a data center might use VMware ESXi to host various virtual servers that run
different applications, such as web servers, database servers, and file servers, all on the same physical
server. This setup allows for efficient utilization of hardware resources and improved performance.

2. Type 2 Hypervisor: Runs on Top of a Host Operating System

Explanation: A Type 2 hypervisor, also known as a "hosted" hypervisor, runs on top of a conventional operating
system (host OS). It relies on the host OS to interact with the hardware and manage resources.

Key Characteristics:

¢ Convenience: Easier to install and use for individual or small-scale setups since it runs on top of an
existing OS.

e Performance: May have slightly lower performance compared to Type 1 hypervisors due to the
additional layer of the host OS.

e Usage: Typically used in development environments, testing, and personal computing.
Real-Life Example:

e VMware Workstation: VMware Workstation is a Type 2 hypervisor that runs on top of a host operating
system such as Windows or Linux. For example, a software developer might use VMware Workstation
on their personal laptop running Windows 10. They can create multiple virtual machines with different
operating systems (e.g., Linux and Windows Server) to test software in various environments without
affecting their primary OS. This setup is convenient for development and testing purposes but not
necessarily suitable for high-performance or large-scale production environments.
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Comparison in a Real-Life Scenario
Type 1 Hypervisor Example:

¢ Enterprise Data Center: A large organization uses VMware ESXi installed directly on its physical
servers to host critical applications and services. The hypervisor manages virtual machines that run
various applications, from email servers to customer databases. The direct hardware interaction and
robust security features of the Type 1 hypervisor make it ideal for this environment.

Type 2 Hypervisor Example:

e Developer’s Laptop: A software engineer uses VMware Workstation on their Windows laptop to run
different operating systems for testing and development. They might need to test their software in a
Linux environment without setting up a dedicated physical server. The Type 2 hypervisor’s ability to run
on top of their existing OS and its ease of use make it suitable for their needs.

2.4 Real-Life Example

In a corporate data center, server virtualization allows I'T administrators to run multiple virtual servers on a
single physical server. For example, a physical server might host several virtual machines, each running a different
application or service, such as email, database, and web server.

3. Cloud Computing and Virtualization Relationship

3.1 How Virtualization Supports Cloud Computing

Virtualization is a foundational technology for cloud computing. It allows cloud providers to efficiently manage
and allocate resources. Key relationships include:

Resource Pooling: Virtualization enables the pooling of physical resources, which cloud providers use to deliver
services to multiple customers.

Scalability: Virtual machines can be quickly created, deployed, and scaled to meet changing demands.

Isolation: Virtualization provides isolated environments for different users or applications, enhancing security
and resource management.

3.2 Real-Life Example

A cloud service like Microsoft Azure uses virtualization to provide customers with virtual machines and storage.
For instance, a company can deploy a virtual machine to run a web application, and Azure’s underlying
virtualization technology ensures that this VM is isolated from others, allowing for secure and efficient operations.

4., Cloud Service Models

4.1 Infrastructure as a Service (IaaS)

Description: Provides virtualized computing resources over the internet. Users can rent virtual machines,
storage, and networks, with control over the operating systems and applications.

Examples: Amazon EC2, Google Compute Engine.

Benefits: Flexibility in configuring and managing resources; pay-as-you-go pricing.

8|Page Copyright © [2023] DigiTalk. All rights reserved.




Introduction to Cloud Computing

4.2 Platform as a Service (PaaS)

Description: Ofters a platform that allows developers to build, deploy, and manage applications without dealing
with the underlying infrastructure.

Examples: Heroku, Google App Engine.
Benefits: Simplifies application development and deployment; integrated development tools.
4.3 Software as a Service (SaaS)

Description: Delivers software applications over the internet. Users access the software through a web browser,
and the provider manages the infrastructure and application.

Examples: Google Workspace, Salesforce.

Benefits: Ease of use; no need for local installation or maintenance.

4.4 Real-Life Examples

IaaS: A company uses AWS EC2 to run its web servers, storing data in Amazon S3.

PaaS: A developer deploys a web application using Heroku, which handles the underlying infrastructure and
scaling.

SaaS: An organization uses Salesforce for customer relationship management (CRM), accessing the application
via a web browser.

5. Cloud Deployment Models
5.1 Public Cloud

Description: Services are offered over the public internet and shared across multiple organizations. The cloud
provider owns and manages the infrastructure.

Examples: AWS, Microsoft Azure.
Benefits: Cost-effective; scalable; no need to manage physical infrastructure.
5.2 Private Cloud

Description: Cloud infrastructure is dedicated to a single organization. It can be managed internally or by a third
party and can be hosted on-premises or oft-premises.

Examples: VMware Private Cloud, OpenStack.

Benefits: Greater control; enhanced security and compliance.

5.3 Hybrid Cloud

Description: Combines public and private clouds, allowing data and applications to be shared between them.
Examples: Using AWS for web services while maintaining a private cloud for sensitive data.

Benefits: IFlexibility; optimized resource use; improved security.
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5.4 Community Cloud

Description: Shared cloud infrastructure for a specific community with common concerns, such as security or
compliance.

Examples: A cloud infrastructure shared by multiple government agencies.

Benefits: Cost-sharing; collaboration within the community.

5.5 Real-Life Examples

Public Cloud: An e-commerce website uses AWS to handle traffic spikes during sales events.

Private Cloud: A financial institution sets up a private cloud to ensure data privacy and regulatory compliance.

Hybrid Cloud: A healthcare provider uses a private cloud for patient data and a public cloud for general
applications.

Community Cloud: Several educational institutions collaborate on a shared cloud platform for research data.

6. Regions and Availability Zones

6.1 Regions

Description: Geographical areas where cloud providers have data centers. Each region is a collection of data
centers within a specific geographic area.

Purpose: To ensure data redundancy and compliance with regional data regulations.

Real-Life Example: AWS has regions such as us-east-1 (Northern Virginia) and eu-west-1 (Ireland), allowing
users to choose a region closest to their customers for better performance and compliance.

6.2 Availability Zones

Description: Data centers within a region that are isolated from failures in other zones. They provide redundancy
and high availability.

Purpose: To ensure fault tolerance and high availability of services.

Real-Life Example: AWS’s us-east-1 region has multiple availability zones like us-east-1a, us-east-1b, ensuring
that if one zone experiences issues, services can continue running in other zones.

6.3 Real-Life Example

A company hosting its application on AWS can distribute its services across multiple availability zones in the us-
east-1 region. If one availability zone encounters a problem, the application remains operational in other zones,
ensuring minimal downtime and continuity of service.

7. Introduction to Leading Cloud Service Providers

7.1 Amazon Web Services (AWS)

Overview: AWS is the largest and most comprehensive cloud service provider, offering a wide array of services,
including computing power, storage, databases, and more.
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Key Services:

e [EC2 (Elastic Compute Cloud): Virtual servers for running applications.
e S3 (Simple Storage Service): Scalable object storage for storing and retrieving any amount of data.

e RDS (Relational Database Service): Managed relational databases including MySQL, PostgreSQL, and
Oracle.

Real-Life Example: Netflix utilizes AWS to manage its streaming services, leveraging the scalability and global
reach of AWS to handle millions of concurrent viewers and provide a seamless experience worldwide.

7.2 Microsoft Azure

Overview: Microsoft Azure is a comprehensive cloud platform offering a wide range of cloud services including
[aaS, PaaS, and SaaS. It integrates seamlessly with Microsoft products, making it a popular choice for businesses
using Microsoft software.

Key Services:

e Azure Virtual Machines: Scalable virtual servers for various workloads.
e Azure SQL Database: Managed relational database service based on Microsoft SQL Server.

e Azure DevOps: Integrated suite of tools for managing the development lifecycle, including version
control, build automation, and release management.

Real-Life Example: Adobe uses Azure to deliver its Creative Cloud suite of applications, benefiting from Azure’s
robust infrastructure, security features, and integration with Microsoft tools to enhance user experience and
performance.

7.3 Google Cloud Platform (GCP)

Overview: GCP offers cloud computing services with a strong emphasis on data analytics, machine learning, and
scalable computing resources. It is known for its advanced data processing capabilities and integration with
Google’s other services.

Key Services:

e Compute Engine: Scalable virtual machines for various applications.
e BigQuery: Managed data warehouse for large-scale data analysis.
e Kubernetes Engine: Managed Kubernetes clusters for containerized applications.

Real-Life Example: Spotify uses GCP to manage and analyze its vast music catalog and user interactions. GCP’s
data analytics capabilities and global infrastructure support Spotify’s streaming services and data-driven features.

7.4 Oracle Cloud

Overview: Oracle Cloud provides a range of cloud services including laaS, PaaS, and SaaS. It is known for its
strong emphasis on enterprise solutions and integration with Oracle’s database products.

Key Services:

e  Oracle Cloud Infrastructure (OCI): Provides virtual machines, storage, and networking capabilities with
a focus on high performance and security.
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e Oracle Autonomous Database: Self-managing database service that uses machine learning to automate
database management tasks.

e Oracle ERP Cloud: Comprehensive enterprise resource planning suite for managing business processes.

Real-Life Example: Zoom Video Communications uses Oracle Cloud to support its video conferencing services,
benefiting from Oracle’s high-performance infrastructure and scalable database solutions to handle large volumes
of video data and user interactions.

7.5 IBM Cloud

Overview: IBM Cloud offers a range of cloud computing services with a focus on enterprise-grade solutions,
including Al, data analytics, and hybrid cloud deployments. IBM Cloud is known for its integration with IBM’s
enterprise products and services.

Key Services:

e IBM Cloud Virtual Servers: Provides scalable virtual servers for various applications.

e IBM Cloud Pak: A suite of software solutions for integrating and managing applications and data across
hybrid cloud environments.

e [BM Watson: Al and machine learning services for natural language processing and data analysis.

Real-Life Example: American Airlines uses IBM Cloud for managing its infrastructure and data analytics,
utilizing IBM’s cloud services to improve operational efficiency and enhance customer experiences through
advanced analytics and Al

7.6 Salesforce

Overview: Salesforce is a leading provider of SaaS solutions focused on customer relationship management (CRM).
It offers a wide range of cloud-based applications for sales, marketing, customer service, and more.

Key Services:

e Salesforce Sales Cloud: CRM platform for managing sales processes and customer relationships.

e Salesforce Service Cloud: Customer service platform for managing customer support and service
interactions.

e Salesforce Marketing Cloud: Suite of tools for digital marketing, including email marketing and customer
engagement.

Real-Life Example: Toyota uses Salesforce to manage its customer relationships and marketing campaigns.
Salesforce’s CRM solutions help Toyota streamline its sales processes, improve customer engagement, and gain
insights into customer behavior.
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DISCLAIMER AND CONSENT

This document is being provided by DigiTalk as part of its effort to assist users in understanding and
working with Cloud Computing. While every eftort has been made to ensure the accuracy and reliability
of the information presented in this document, there is a possibility of typographical errors or
inaccuracies. DigiTalk does not guarantee the correctness or completeness of the content provided in
this document.

Users of this document are encouraged to cross-reference the information presented here with oftficial
documentation available on their website or other authoritative sources. Any discrepancies or
inaccuracies found in this document should be reported to us at digitalk.fmw(@gmail.com.

By using this document, you acknowledge and consent to the following:
This document is not officially endorsed or verified by any other third party organization..

The Company makes no claims or guarantees about the accuracy or suitability of the information
contained in this document.

Users are responsible for verifying and validating any information presented here for their specific use
case.

DigiTalk disclaims any liability for any errors, omissions, or damages that may result from the use of
this document.

If you discover any inaccuracies or errors in this document, please report them to
digitalk.fmw@gmail.com, and the Company will endeavor to correct them as necessary.

This consent statement is provided to ensure transparency and understanding of the limitations of the
information contained in this document. By using this document, you agree to abide by the terms and
conditions outlined herein.
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