
Unit 1 

By 

Dr. Anand Vyas



Introduction to Cloud Computing

• Cloud computing refers to the delivery of computing services—
including servers, storage, databases, networking, software, and
analytics—over the internet, or the "cloud." These services allow for
flexible resources, faster innovation, and economies of scale. Instead
of owning their own computing infrastructure or data centers,
companies can rent access to anything from applications to storage
from a cloud service provider.



Evolution of Cloud Computing
1. Early Days of Computing:

- In the 1960s, mainframe computers were used in organizations.
These computers were large and expensive, and users accessed them
via dumb terminals. This setup can be seen as an early form of cloud
computing because resources were centralized and accessed
remotely.

2. Virtualization:

- In the 1970s and 1980s, virtualization technology emerged, allowing
multiple operating systems to run on a single physical machine. This
was a key development in the evolution of cloud computing as it
enabled better utilization of hardware resources.



3. Emergence of the Internet:
- The widespread adoption of the internet in the 1990s laid the groundwork

for cloud computing. It allowed for broader and more efficient access to
remote computing resources.

- 4. Application Service Providers (ASPs):

- In the late 1990s and early 2000s, ASPs emerged, offering software
applications via the internet. This model is considered a precursor to
modern cloud services, providing a glimpse of how software could be
delivered over the web.

5. Web 2.0 and SaaS:

- The advent of Web 2.0 technologies in the mid-2000s led to the
development of Software as a Service (SaaS) models. Companies like
Salesforce started offering software applications over the internet, making
sophisticated applications available to a broader audience without the
need for extensive on-site infrastructure.



6. Infrastructure as a Service (IaaS) and Platform as a Service (PaaS):
- In the mid to late 2000s, companies like Amazon, Google, and Microsoft
began offering IaaS and PaaS solutions. These services provided businesses
with the ability to rent virtualized computing resources over the internet
and platforms to develop and deploy applications, significantly reducing
the need for physical hardware and complex software environments.

7. Modern Cloud Computing:
- Today, cloud computing has evolved into a robust and comprehensive
service model, encompassing IaaS, PaaS, SaaS, and newer models like
Function as a Service (FaaS) and Everything as a Service (XaaS). It supports
a wide range of applications and services, including artificial intelligence,
big data analytics, and the Internet of Things (IoT).

In conclusion, cloud computing has undergone significant evolution from the
days of mainframe computers to the sophisticated and versatile cloud
services available today. This evolution has been driven by advances in
virtualization, internet technology, and software delivery models, leading
to a transformative impact on how businesses operate and utilize
technology.



Cloud Models
1. Public Cloud:

- The public cloud is a model where services are delivered over the internet
and shared across multiple organizations. Providers like Amazon Web
Services (AWS), Microsoft Azure, and Google Cloud Platform (GCP) own
and operate the infrastructure and offer access to computing resources on
a subscription basis or pay-per-use model.

2. Private Cloud:

- A private cloud is dedicated to a single organization. It can be hosted on-
premises or by a third-party provider. Private clouds offer more control and
security since the infrastructure is not shared with other users, making it
suitable for organizations with stringent compliance or security
requirements.



3. Hybrid Cloud:

- The hybrid cloud model combines elements of both public and
private clouds. Organizations can run sensitive workloads in a private
cloud while utilizing the public cloud for less critical resources or to
handle increased demand. This model provides greater flexibility and
scalability.

4. Community Cloud:

- Community clouds are shared by several organizations with similar
requirements and concerns, such as security, compliance, or
performance needs. They can be managed internally or by a third
party, offering a balance between the shared nature of public clouds
and the dedicated resources of private clouds.



Cloud Characteristic

1. On-Demand Self-Service:

- Users can provision computing resources such as server time and
network storage automatically, without requiring human interaction
with each service provider.

2. Broad Network Access:

- Cloud services are available over the network and accessed through
standard mechanisms that promote use by heterogeneous thin or
thick client platforms (e.g., mobile phones, tablets, laptops, and
workstations).



3. Resource Pooling:
- The provider’s computing resources are pooled to serve multiple
consumers using a multi-tenant model. Physical and virtual resources are
dynamically assigned and reassigned according to consumer demand.
There is a sense of location independence, as the customer generally has
no control or knowledge over the exact location of the provided resources.

4. Rapid Elasticity:
- Capabilities can be elastically provisioned and released, in some cases
automatically, to scale rapidly outward and inward commensurate with
demand. To the consumer, the capabilities available for provisioning often
appear to be unlimited and can be purchased in any quantity at any time.

5. Measured Service:
- Cloud systems automatically control and optimize resource use by
leveraging a metering capability at some level of abstraction appropriate to
the type of service (e.g., storage, processing, bandwidth, and active user
accounts). Resource usage can be monitored, controlled, and reported,
providing transparency for both the provider and consumer of the utilized
service.



Cloud Computing Characteristics
1. Scalability:

- Cloud computing provides the ability to scale resources up or down
based on demand. This scalability allows businesses to handle
increased loads during peak times without significant investment in
physical infrastructure.

2. Flexibility:

- Cloud services offer a wide range of options and configurations to
meet different needs. Users can choose from various service models
(IaaS, PaaS, SaaS) and deployment models (public, private, hybrid).



3. Cost Efficiency:

- Cloud computing often reduces the need for capital expenditure on
hardware and software. Instead, it operates on a pay-as-you-go or
subscription-based model, allowing organizations to pay only for the
resources they use.

4. Accessibility:

- Cloud services are accessible from any location with internet
connectivity. This accessibility enables remote work, collaboration
across geographic boundaries, and access to resources and
applications from various devices.

5. Reliability:

- Major cloud providers offer robust infrastructure with high
availability and redundancy. Data is often stored in multiple locations,
ensuring reliability and minimizing the risk of data loss or downtime.



6. Security:

- Cloud providers implement comprehensive security measures to
protect data, including encryption, access controls, and regular
security audits. While security is a shared responsibility, providers
offer tools and features to help users maintain secure environments.

7. Manageability:

- Cloud platforms provide tools and dashboards for managing and
monitoring resources, enabling efficient management of
infrastructure, applications, and services. Automated updates and
maintenance reduce the administrative burden on IT teams.



Cloud Computing Essentials
1. Infrastructure as a Service (IaaS):

- IaaS provides virtualized computing resources over the internet. It 
includes services like virtual machines, storage, and networking. Users 
can rent these resources on a pay-per-use basis.

- Examples: Amazon Web Services (AWS) EC2, Microsoft Azure Virtual 
Machines, Google Compute Engine.

2. Platform as a Service (PaaS):

- PaaS offers a platform allowing customers to develop, run, and 
manage applications without dealing with the underlying 
infrastructure. It includes tools and services for application 
development.

- Examples: Google App Engine, Microsoft Azure App Service, Heroku.



3. Software as a Service (SaaS):

- SaaS delivers software applications over the internet, on a
subscription basis. It eliminates the need for installation and
maintenance, providing access to software from any device with an
internet connection.

- Examples: Google Workspace (formerly G Suite), Microsoft Office
365, Salesforce.

4. Cloud Storage:

- Cloud storage provides a scalable and secure way to store data in
the cloud, accessible from anywhere. It supports data backup,
disaster recovery, and file sharing.

- Examples: Amazon S3, Google Cloud Storage, Microsoft Azure Blob
Storage.



5. Cloud Security:

- Cloud security encompasses technologies and policies designed to
protect data, applications, and infrastructure. It includes encryption,
identity and access management, and compliance monitoring.

- Examples: AWS Identity and Access Management (IAM), Google
Cloud Security, Azure Security Center.

6. Cloud Management Tools:

- These tools help manage cloud resources and services efficiently.
They provide monitoring, automation, cost management, and
governance capabilities.

- Examples: AWS CloudFormation, Google Cloud Deployment
Manager, Azure Automation.



Benefits of Cloud Computing
1. Cost Savings:

- Reduces capital expenditure on hardware and software. With a pay-
as-you-go model, organizations only pay for what they use, avoiding
over-provisioning and underutilization.

2. Scalability:

- Cloud computing allows for rapid scaling of resources to meet
demand. This elasticity ensures that businesses can handle varying
workloads without performance issues.

3. Flexibility and Agility:

- Provides the flexibility to access resources and services from
anywhere, facilitating remote work and collaboration. It also enables
rapid deployment of applications and services.



4. Disaster Recovery and Business Continuity:

- Cloud services offer robust disaster recovery solutions, ensuring
data backup and recovery in case of outages or disasters. This
enhances business continuity.

5. Performance and Reliability:

- Major cloud providers offer high-performance infrastructure with
global data centers, ensuring low latency and high availability.
Redundancy and failover mechanisms increase reliability.

6. Automatic Updates and Maintenance:

- Cloud services are managed and maintained by providers, ensuring
that the latest updates and security patches are applied
automatically. This reduces the administrative burden on IT teams.



7. Enhanced Security:

- Cloud providers implement advanced security measures, including
encryption, access controls, and regular security audits. They also
offer compliance with various industry standards and regulations.

8. Innovation and Competitive Advantage:

- Access to cutting-edge technologies like artificial intelligence,
machine learning, big data analytics, and IoT enables businesses to
innovate and gain a competitive edge in the market.

9. Collaboration and Productivity:

- Cloud-based tools and applications facilitate seamless collaboration
among teams, improving productivity and efficiency. Real-time
document sharing and communication tools enhance teamwork.



Business Perspective
1. Cost Efficiency:

- Cloud computing reduces the need for capital expenditure on physical
infrastructure such as servers and data centers. Instead, businesses can opt
for a pay-as-you-go or subscription-based model, paying only for the
resources they consume. This operational expenditure model helps in
better budget management and financial planning.

2. Scalability and Flexibility:
- Businesses can easily scale their IT resources up or down based on
demand. This flexibility allows organizations to respond quickly to changing
market conditions, seasonal variations, and growth opportunities without
the need for significant upfront investments in hardware.

3. Business Continuity and Disaster Recovery:
- Cloud services offer robust disaster recovery solutions, ensuring data
backup and recovery options that are more cost-effective and reliable than
traditional methods. This enhances business continuity by minimizing
downtime and data loss during unforeseen events.



4. Global Reach and Accessibility:

- Cloud computing enables businesses to operate and collaborate across
geographies seamlessly. Employees can access data and applications from
anywhere with an internet connection, facilitating remote work and
improving overall productivity.

5. Innovation and Agility:

- Cloud platforms provide access to advanced technologies such as artificial
intelligence, machine learning, big data analytics, and the Internet of
Things. These technologies enable businesses to innovate and develop new
products and services rapidly, gaining a competitive advantage.

6. Customer Satisfaction:

- With the ability to scale resources and deploy applications quickly,
businesses can offer better services to their customers. Enhanced
performance, reliability, and reduced latency contribute to improved
customer experiences and satisfaction



IT Perspective
1. Resource Optimization:

- Cloud computing allows IT departments to optimize resource allocation
and utilization. Virtualization and efficient management tools enable better
use of computing resources, reducing wastage and improving overall
system performance.

2. Ease of Management:
- Cloud platforms provide centralized management consoles and
automation tools that simplify the management of IT infrastructure. IT
teams can monitor, manage, and deploy resources more efficiently,
reducing the administrative burden.

3. Security and Compliance:
- Leading cloud providers invest heavily in security measures, including data
encryption, identity and access management, and regular security audits.
They also comply with various industry standards and regulations, helping
businesses meet their compliance requirements.



4. Automatic Updates and Maintenance:

- Cloud services handle software updates, security patches, and
maintenance tasks automatically. This ensures that IT systems are
always up-to-date and secure, freeing IT staff from routine
maintenance tasks and allowing them to focus on strategic initiatives.

5. Development and Deployment:

- Cloud platforms offer tools and environments for rapid development
and deployment of applications. Continuous integration and
continuous deployment pipelines, along with DevOps practices,
enhance the efficiency of software development and delivery
processes.

6. Disaster Recovery and High Availability:

- Cloud providers offer built-in redundancy, failover mechanisms, and
geographic distribution of data centers. This ensures high availability
and reliability of services, reducing the risk of downtime and
enhancing disaster recovery capabilities.


