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Abstract
Cloud computing is the delivery of computing services over the 
Internet. Cloud services allow individuals and businesses to use 
software and hardware that are managed by third parties at remote 
locations. The different types of Cloud Computing services are 
Platform as a Service (PaaS), Software as a Service (SaaS), and 
Infrastructure as a Service (IaaS) and cloud virtualization which will 
help the researchers to more concentrate on this area. Examples of 
cloud services include online file storage, social networking sites, 
webmail, and online business applications. The cloud computing 
model allows access to information and computer resources from 
anywhere that a network connection is available.
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I. Introduction
“Cloud computing” was coined for what happens when applications 
and services are moved into the internet “cloud.” Cloud computing 
is not something that suddenly appeared overnight; in some form 
it may trace back to a time when computer systems remotely 
time-shared computing resources and applications.The National 
Institute of Standards and Technology (NIST) [1] definition runs 
to several hundred words [2] but essentially says that; Cloud 
computing is a model for enabling convenient, on-demand network 
access to a shared pool of configurable computing resources (e.g., 
networks, servers, storage, applications, and services) that can 
be rapidly provisioned and released with minimal management 
effort or service provider interaction. NIST also offers up several 
characteristics that it sees as essential for a service to be considered 
“Cloud”. These characteristics include;

On-demand self-service. The ability for an end user to sign 1. 
up and receive services without the long delays that have 
characterized traditional IT 
Broad network access. Ability to access the service via 2. 
standard platforms (desktop, laptop, mobile etc) 
Resource pooling. Resources are pooled across multiple 3. 
customers [3] 
Rapid elasticity. Capability can scale to cope with demand 4. 
peaks [4]  
Measured Service. Billing is metered and delivered as a utility 5. 
service [5]

II. Architecture
More than a semantic argument around categorization, we believe 
that in order to maximize the benefits that Cloud Computing brings 
a solution needs to demonstrate these particular characteristics. 
This is especially true since in recent years there has been a move 
by traditional software vendors to market solutions as “Cloud 
Computing” which are generally accepted to not fall within the 
definition of true Cloud Computing, a practice known as “cloud-
washing”. The diagram fig. 1 depicts the Cloud Computing stack 
– it shows three distinct categories within Cloud Computing: 
Software as a Service, Platform as a Service and Infrastructure 
as a Service.

Fig. 1: Structure of Cloud Stack

In this we discussed at all three categories in detail however 
a very simplified way of differentiating these flavors of Cloud 
Computing is as;

SaaS applications are designed for end-users, delivered over 1. 
the web
PaaS is the set of tools and services designed to make coding 2. 
and deploying those applications quick and efficient 
IaaS is the hardware and software that powers it all – servers, 3. 
storage, networks, operating systems

To help understand how these 3 components are related, some 
have used a transportation analogy; By itself, infrastructure isn’t 
useful - it just sits there waiting for someone to make it productive 
in solving a particular problem [1-11].

A. Software as a Service
any cloud service where consumers are able to access software 
applications over the internet. The applications are hosted in 
“the cloud” and can be used for a wide range of tasks for both 
individuals and organisations. Google, Twitter, Facebook and 
Flickr are all examples of SaaS, with users able to access the 
services via any internet enabled device. Enterprise users are able 
to use applications for a range of needs, including accounting and 
invoicing, tracking sales, planning, performance monitoring and 
communications (including webmail and instant messaging).
SaaS is often referred to as software-on-demand and utilising it 
is akin to renting software rather than buying it. With traditional 
software applications you would purchase the software upfront as 
a package and then install it onto your computer. The software’s 
licence may also limit the number of users and/or devices where the 
software can be deployed. Software as a Service users, however, 
subscribe to the software rather than purchase it, usually on a 
monthly basis. Applications are purchased and used online with 
files saved in the cloud rather than on individual computers.
There are a number of reasons why SaaS is beneficial to 
organisations and personal users alike:

No additional hardware costs; the processing power required • 
to run the applications is supplied by the cloud provider.
No initial setup costs; applications are ready to use once the • 
user subscribes.
Pay for what you use; if a piece of software is only needed • 
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for a limited period then it is only paid for over that period 
and subscriptions can usually be halted at any time.
Usage is scalable; if a user decides they need more storage • 
or additional services, for example, then they can access 
these on demand without needing to install new software 
or hardware.
Updates are automated; whenever there is an update it is • 
available online to existing customers, often free of charge. 
No new software will be required as it often is with other 
types of applications and the updates will usually be deployed 
automatically by the cloud provider.
Cross device compatibility; SaaS applications can be accessed • 
via any internet enabled device, which makes it ideal for 
those who use a number of different devices, such as internet 
enabled phones and tablets, and those who don’t always use 
the same computer.
Accessible from any location; rather than being restricted to • 
installations on individual computers, an application can be 
accessed from anywhere with an internet enabled device.

Fig. 2: SaaS Structure

B. Platform as a Service
Platform as a Service (PaaS) is an abstracted and integrated cloud-
based computing environment that supports the development, 
running, and management of applications. Application components 
may exist in a cloud environment or may integrate with applications 
managed in private clouds or in data centers.It allows web 
applications creation quickly and easily and without buying and 
maintaining the software and infrastructure. PaaS is analogous 
to SaaS except that, rather than being software delivered over the 
web, it is a platform for the creation of software, delivered over 
the web.There are a number of different takes on what constitutes 
PaaS but some basic characteristics include

Multi-tenant architecture which accomodate multiple users • 
to utlize same application
Customizable/Programmable User Interface to  provide the • 
ability to construct highly flexible user interfaces via a simple 
“drag & drop” methodology
 Unlimited Database Customizations• 
Robust Workflow engine/capabilities to help  to model almost • 
any kind of business process using point-and-click tools 
within the Web browser.
Granular control over security/sharing• 
Flexible “services-enabled” integration model• 

Platform as a Service (PaaS) can be viewed as having two 
fundamental parts: the platform and the service. The PaaS vendor 
doesn’t just deliver the software making up the platform; it also 
continuously services the software. As new updates and new 
configurations become available, the PaaS vendor can immediately 
push them to its customers.
One of the decisions you need to make when beginning to use a 
PaaS is whether you want to maintain the software or if you want 
the vendor to be the administrator.

If you choose to maintain the software yourself, you must • 
set up, configure, maintain, and administer the PaaS yourself 
(either on a public or private cloud).
Alternatively, you can have the vendor to provide these • 
services. The result is reduced friction between the 
development and deployment teams. There will, of course, 
be situations in which it’s critical for the internal team to 
control and manage a complex software environment.

PaaS vendors create a managed environment that brings together 
a combination of components that would have been managed 
separately in a traditional development environment. Services 
integrated in PaaS include middleware, operating systems, 
and development and deployment services to support software 
development and delivery organizations.
The goal of the PaaS provider is to create an abstracted environment 
that supports an efficient, cost-effective, and repeatable process for 
the creation and deployment of high-quality applications. These 
applications are designed to be implemented in public or private 
cloud environments.
PaaS enables an organization to do the following:

Leverage key middleware services without having to deal • 
with the complexities of managing individual hardware and 
software elements.
Access a complete stack of development and deployment • 
tools via a web browser, a middleware environment where 
APIs can be used to plug into selected development and 
deployment tools. A developer might also leverage a full 
desktop development environment.
Overcome the challenges of managing lots of individual • 
development and deployment tools by providing a suite 
of integrated and standardized tools — operating systems, 
security products, and the like — that meet company 
requirements.

Fig. 3: PaaS Structure
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Infrastructure as a Service
Infrastructure-as-a-Service (IaaS) represents a new consumption 
model for the use of IT resources. An IaaS provider offers 
customers bandwidth, storage and compute power on an elastic, 
on-demand basis, over the Internet. Companies’ reasons for 
choosing an IaaS environment differ, depending on the size of 
the organization and the nature of the business. Cost is often the 
primary reason. For Small and Medium Businesses (SMBs) with 
a limited capital budget, IaaS shifts the capital requirement to an 
operational expense that tracks with the growth of the business. 
Even among large enterprises, infrastructure costs are a driving 
force for considering IaaS. Clients will not purchase the resources 
but they buy those services on demand. Generally IaaS can be 
obtained as public or private infrastructure or a combination of 
the two depends on many variables, namely cost, security and 
compliance requirements. “A public cloud is one in which the 
services and infrastructure are provided off-site over the Internet, 
Where as “A private cloud is one in which the services and 
infrastructure are maintained on a private network. Additionally, 
A hybrid cloud includes a variety of public and private options 
with multiple providers. By spreading things out over a hybrid 
cloud, you keep each aspect at your business in the most efficient 
environment possible. IaaS is generally accepted to comply with 
the following;

Resources are distributed as a service• 
Allows for dynamic scaling • 
Generally includes multiple users on a single piece of • 
hardware

IaaS providers often differ in their specific offerings, key features 
of all IaaS models include:

Instant deployment• 
Ability to rapidly scale• 
Lower TCO• 
Predictable uptime• 

Fig. 4: IaaS Structure

III. Virtualization
To provide software as a service through the internet,  a technique 
is used called virtualization.It refers to the abstracting of a form 
of technology away from its original environment. The benefit 
derives from being able to redeliver it in a virtual (or “logical”) 
form capable of the same functionality as the original, but with 
greater flexibility. Virtualization can also be of great benefit when 
supplemental data center services are needed, or consolidation of 
physical resources is desired to reduce power consumption and 

costs. It contains own virtual CPU, RAM hard disk and network 
interface card (NIC).However, virtualization services should not 
be confused with IaaS, as they lacks three of the key features of a 
cloud computing model — on-demand provisioning, self-service 
capabilities, and metered usage. This can be achieved by various 
techniques such as partitioning the hardware and software, time 
sharing, partial or complete system simulation, emulation and 
various others and the actual procedure is shown in fig. 5. 

Fig. 5: Virtualization Model

To understand how virtualization helps with cloud computing, 
you must understand its many forms. In essence, in all cases, a 
resource actually emulates or imitates another resource. Here are 
some examples:

A. Virtual Memory
Disks have a lot more space than memory. PCs can use virtual 
memory to borrow extra memory from the hard disk. Although 
virtual disks are slower than real memory, if managed right, the 
substitution works surprisingly well.

B. Software
There is virtualization software available that can emulate an entire 
computer, which means 1 computer can perform as though it were 
actually 20 computers. Using this kind of software you might be 
able to move from a data center with thousands of servers to one 
that supports as few as a couple of hundred.
To manage the various aspects of virtualization in cloud computing 
most companies use hypervisors.Because in cloud computing 
you need to support many different operating environments, the 
hypervisor becomes an ideal delivery mechanism by allowing 
you to show the same application on lots of different systems. 
Because hypervisors can load multiple operating systems, they 
are a very practical way of getting things virtualized quickly and 
efficiently.
Fig. 5 The seven aspects of virtualization Types of virtualization 
can be classified as:-

1. Server Virtualization (ServV)
In server virtualization, a single physical server is running multiple 
virtual machines on top of it. Every virtual machine is independent 
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of the other virtual machine. Each virtual machine can run different 
operating system and application. This is due to the fact that each 
virtual machine is decoupled from the underlying host by a thin 
layer of software called Hypervisor. The virtual machine also 
known as Guest can be moved from one physical server host to 
another while running, it is called live migration.

2. Storage Virtualization (StoreV)
In storage virtualization, different physical storage devices are 
integrated which appears to be single storage device or pool. It can 
be of any type such as Network Attached Storage (NAS), Direct 
Attached Storage (DAS) and Storage Area Networks (SANs). 
These can be connected through various protocols such as Network 
File System (NFS), Internet Small Computer System Interface 
(iSCSI).

3. Network Virtualization (NetV)
The network virtualization allows us to take control of the 
available bandwidth by dividing it into various channels which 
further can be given to some specific resources for particular 
usage. The simplest example of network virtualization is virtual 
local area network (VLAN), which is a broadcast domain created 
by the switches.

4. Management Virtualization (ManageV)
In this technique, the physical and virtual datacenter are managed 
to give one single unified infrastructure for the provision of 
services. Resource Pools are the best example of Management 
virtualization.

5. Desktop Virtualization (DeskV)
Desktop virtualization is the technique in which the virtual 
machines are used for the provision desktop machines.

6. Presentation Virtualization (PresentV)
The presentation virtualization is known as Server based 
computing.

7. Application Virtualization
In the application virtualization, the application is not installed on 
the operating system. The principle is the same as that of software 
based Server Virtualization except the fact that it does not provide 
an engine to run an entire operating system.

III. Conclusion
Cloud computing is a vast technique that consists of different 
architectures. Every architecture has its unique importance which 
makes work essay and fast. In this paper mainly we discuss Cloud 
stack especially for SaaS, Paas and IaaS and virtualization. More 
over its gives its architecture mainly for beginners.
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