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__________________________________________________________________________________________ 

Abstract: Cloud computing is the hottest and evergreen topic in IT today. Basically, it promises us to provide 

improved efficiencies, significant cost savings, scalable infrastructure and high performance with secured data 

storage instead of our computer’s hard drive. Cloud storage promises a more efficient and flexible alternative 

for a variety of storage use cases—from Web-based media, such as video, audio, and electronic books. When it 

comes down to business, the SPI model or Software-as-a-Service, Platform-as-a-Service and the mighty 

Infrastructure-as-a-Service are the services which generally focus on building, buying and deploying 

the services. Same cloud also classified as Private Cloud, Public Cloud, Hybrid Cloud and Community 

Cloud. Now, choosing the appropriate cloud platform, however, can be difficult as they all have pros and cons. 

So, next question arises that which one is the best of best in the market. This paper, I provide a study of the main 

open source software such as Eucalyptus, OpenStack , OpenNebula  and CDAC’s own cloud computing 

platform Meghdoot for cloud implementation. It is believed that the study  presented in this paper would benefit 

developers in selecting best open source software.  
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I. INTRODUCTION 

The Cloud has become a new vehicle for delivering resources such as computing and storage to customers on 

demand. Rather than being a new technology in itself, the cloud is a new business model wrapped around new 

technologies such as server virtualization that take advantage of economies of scale and multi-tenancy to reduce 

the cost of using information technology resources.[2] Cloud computing is a Service Oriented Architecture 

which reduced information technology overhead for the end-user and provide great flexibility, reduced total cost 

of ownership, on-demand services and many other things [9]. CloudShare combines aspects of virtualization, 

cloud computing and web conferencing to offer a software as a service (Saas) solution for delivering IT to 

colleagues, clients, customers and partners. Customers can create multi-machine IT environments in the cloud or 

upload existing virtual machines. CloudShare supports leading hypervisors (VMware, Xen) and operating 

systems (Windows 7, Ubuntu), and provides 18 templates for new machines with operating systems and even 

software (such as Microsoft SharePoint 2010, Microsoft Office 2010 or Ruby on Rails) preinstalled.[1]With the 

advent of Cloud Computing every enterprise want to implement Cloud Computing to fulfil its day to day 

computational needs. The reason is obvious. Using the cloud services one can cut the unnecessary cost of heavy 

hardware and software infrastructure which makes cloud adoption a cost effective services.In recent year cloud 

computing become a most popular word in the world of Information Technology. It is a new term but it encloses 

advantages of many other technologies which are pre-exists in the IT world such as virtualization ,grid 

Computing ,Utility Computing etc which makes cloud computing successful. Key attributes behind cloud 

computing are: Dynamic, abstraction, resource sharing and virtually infinite scalability. Using the cloud services 

one can cut the unnecessary cost of heavy hardware and software infrastructure which makes cloud adoption a 

cost effective services.[8] 

II. CLOUD COMPUTING 

CLOUD is abbreviated as Computing Location independent Online Utility that is available on-Demand. Cloud 

Computing allow users to access that are resides on local, remote or other internet connected devices. 

From a computing perspective, cloud computing enables organizations with flexible IT environments to reduce 

capital costs by providing a 'pay-as-you-go' service. Pay-as-you-go means that the organizations incur costs for 

services that they use, not for what they require to sustain peak use.  

From a storage perspective, cloud storage meets a variety of demands. These demands have traditionally been 

met in one of two ways: by investing in private disk storage—directly attached disks or network connected SAN 

and  NAS systems—or by longer-term retention media, like tape for backup and archiving. Cloud storage 

promises a more efficient and flexible alternative for a variety of storage use cases—from Web-based media, 

such as video, audio, and electronic books—to archiving, where compliance, retention, and e-discovery are 

simplified. New requirements are also evolving, such as storage for cloud computing and cloud-based 

applications.[5]  

http://www.iasir.net/


Subhash et al., International Journal of Engineering, Business and Enterprise Applications, 14(1), September-November, 2015, pp. 35-39 

IJEBEA 15-438; © 2015, IJEBEA All Rights Reserved                                                                                                                         Page 36 

Cloud Computing divide services in the following three catogaries :Software As a Service (SaaS): is a software 

distribution model in which applications are hosted by a vendor or service provider and made available to 

customers over a network, typically the Internet. Platform As A Service (PaaS): is a paradigm for delivering 

operating systems and associated services over the Internet without downloads or installation. Infrastructure As 

A Service (IaaS involves outsourcing the equipment used to support operations, including storage, hardware, 

servers and networking components. It is an evolution of virtual private server offerings. It also categorized 

cloud into three category( figure):[12] 

 

 
 

Fig. Categorization of Cloud [16] 

 

 

III. OPEN SOURCE CLOUD PLATFORMS 

A. MEGHDOOT: 

C-DAC (Centre for Development of Advanced Computing) has launched Meghdoot 1.0, a free, open source 

cloud offering in Hyderabad in October 2012. C-DAC's research focus in cloud computing includes design and 

development of Open source cloud middleware; virtualization and management tools; and end-to-end security 

solution for the cloud. A number of applications in C-DAC are being migrated to Cloud computing technology. 

These include hospital information systems, disaster recovery, telemedicine, HPC services, language services 

(like translation), e-governance applications, etc. Provision to offer IaaS, PaaS, SaaS . It has one single 

middleware bundle that incorporates all pre-requisites to establish a complete functional cloud.[4][13] 

 

 Meghdoot have following features: 

 

1. Graphical installation and configuration;  

2. Web-based management of resources with self-servicing portal. 

3. Fully-automated functioning. 

4. Customizable elasticity. 

5. High availability to all services and resources. 

6. Provision to deploy user licensed software. 

7. Interoperable with other clouds. 

8. End-end security framework. 

9. Backup and disaster  recovery.  
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10. Capable of storing billions of Storage objects across Distributed Storage Servers. 

11. Data isolation. 

12. Reliability & Availability: Provides 99.5% up-time guarantee and 3-way redundancy for data.[13] 

 

B. EUCALYPTUS: 

EUCALYPTUS stand for Elastic Utility Computing Architecture for Linking Your Program To Useful System. 

It is an open Source software that was developed by University of California-Santa Barbara for Cloud 

Computing to implement Infrastructure as a Service.[2]  

Eucalyptus is an open source cloud computing framework focused on academic research. It provides resources 

for experimental instrumentation and study.[9] Eucalyptus users are able to start, control, access and terminate 

entire virtual machines.In its current version, Eucalyptus supports VMs that run atop the Xen supervisor[10]. 

Amazon Web Service (AWS) is one of the major players for providing Infrastructure As A Service.They have 

two popular services Elastic Compute Cloud (EC2) and Simple Storage Service (S3). Eucalyptus provide an 

EC2 -compatible cloud Computing Platform and S3-compatible Cloud Storage thus its services are available 

through EC2/S3 compatible APIs. Eucalyptus can leverage (drag) a heterogeneous collection of virtualization 

technologies within a single cloud, to incorporate resources that have already been virtualized without 

modifying their configuration. Eucalyptus has five high-level components: Cloud Controller (CLC) -it is the 

entry point into the private cloud for end user, project managers developers and administrator. It also help in 

manage virtualized resources. Walrus : It implements bucket-based storage, which is available inside and 

outside the cloud system. Cluster Controller (CC):It executes on a machine that has network connectivity to 

the machines that are running on Node Controller and Cloud Controller .It manages the Virtual Machine 

(VMs) Network. All Node Controllers associated with a single CC must be in the same subnet.; Walrus is the 

storage system, which allow user to store data, organized as bucket and object, it is also used to create, delete, 

and list buckets. Storage Controller (SC) provides block-level network storage including support for Amazon 

Elastic Block Storage (EBS) semantics; and Node Controller (NC) is installed in each compute node to control 

Virtual Machine activities, including the execution, inspection, and termination of VM instances.[2] 

 Eucalyptus features include: 

1. Supports both Linux and Windows virtual machines (VMs). 

2. Application program interface- (API) compatible with Amazon EC2 platform. 

3. Compatible with Amazon Web Services (AWS) and Simple Storage Service (S3). 

4. Works with multiple hypervisors including VMware, Xen and KVM. 

5. Can be installed and deployed from source code and RPM packages. 

6. Internal processes communications are secured through SOAP and WS-Security. 

7. Multiple clusters can be virtualized as a single cloud. 

8. Administrative features such as user and group management and reports.[14] 

 

C. OPEN STACK: 

In July 2010 , OpenStack was announced and the initial contributes of it are NASA and Rackspace. It is the 

fastest growing free open source software. . Rackspace contributed their "Cloud Files" platform (code) to power 

the Object Storage part of the OpenStack, while NASA contributed their "Nebula" platform (code) to power the 

Compute part[3]. 

OpenStack is a free and open-source cloud-computing software platform. Users primarily deploy it as 

an infrastructure-as-a-service (IaaS). The technology consists of a group of interrelated projects that control 

pools of processing, storage, and networking resources throughout a data center—which users manage through a 

web-based dashboard, through command-line tools, or through a restful API. OpenStack.org released it under 

the terms of the Apache License.[15] 

Openstack mission is “To produce the ubiquitous open source cloud computing platform that will meet the 

needs of public and private cloud providers regardless of size, by being simple to implement and massively 

scalable”.[8] 

OpenStack is a collection of open source software project that developers and cloud computing technologist can 

use to setup and run their cloud compute and storage infrastructure. Its services are available through Amazon 

EC2/S3 compatible APIs and hence the client tools written for AWS can also be used with OpenStack.It consist 

of three score software project: OpenStack Compute Infrastructure also called Nova; OpenStack Object Storage 

Infrastructure also called Swift and OpenStack Image Service Infrastructure also called Glances.[3] 

 

 OpenStack  has eleven components:  

1. Nova - provides virtual machines (VMs) upon demand. 

2. Swift - provides a scalable storage system that supports object storage. 

3. Cinder - provides persistent block storage to guest VMs. 

4. Glance - provides a catalog and repository for virtual disk images. 

https://en.wikipedia.org/wiki/Free_and_open-source_software
https://en.wikipedia.org/wiki/Cloud-computing
https://en.wikipedia.org/wiki/Software_platform
https://en.wikipedia.org/wiki/Infrastructure_as_a_service
https://en.wikipedia.org/wiki/Data_center
https://en.wikipedia.org/wiki/Dashboard_(disambiguation)
https://en.wikipedia.org/wiki/Command-line_interface
https://en.wikipedia.org/wiki/RESTful
https://en.wikipedia.org/wiki/API
https://en.wikipedia.org/wiki/Apache_License


Subhash et al., International Journal of Engineering, Business and Enterprise Applications, 14(1), September-November, 2015, pp. 35-39 

IJEBEA 15-438; © 2015, IJEBEA All Rights Reserved                                                                                                                         Page 38 

5. Keystone - provides authentication and authorization for all the OpenStack services. 

6. Horizon - provides a modular web-based user interface (UI) for OpenStack services. 

7. Neutron - provides network connectivity-as-a-service between interface devices managed by OpenStack 

services. 

8. Ceilometer - provides a single point of contact for billing systems. 

9. Heat - provides orchestration services for multiple composite cloud applications. 

10. Trove - provides database-as-a-service provisioning for relational and non-relational database engines. 

11. Sahara - provides data processing services for OpenStack-managed resources.[15] 

 

Open Stack’s features are: 

 Open source Tech to Build Ubiquitous public & private cloud computing platform 

  Open source, Open design ,Open development, Open community 

 NASA & Rackspace (Open source-2010), 3386+ people & 183+ Companies all over the world 

 Leverage Resource pools of on-demand 

 Focuses HPC deployments 

 Dashboard to allows cloud administrators to create & manage projects 

 Simultaneously launch and manage multiple resource instances 

 Users can launch and customize instances in the OpenStack Dashboard within the limits their 

administrators have set.[3] 

 

D. OPEN NEBULA: 

OpenNebula was first established as a research project back in 2005 by Ignacio M. Liorente and Ruben S. 

Montero. Since its first public release of software in March 2008. It can be primarily used as a virtualization tool 

to manage virtualized infrastructure in the data center or cluster , which is usually referred as private cloud. It 

supports hybrid cloud to combine local infrastructure with public cloud-based infrastructure, enabling highly 

scalable hosting environments. It also support Public cloud by providing cloud interfaces to expose its 

functionality for virtual machine, storage and network management. Its virtual infrastructure interface disclose 

user and administrator functionality for virtualization, networking, image and physical resource configuration, 

management etc.[2] 

Open Nebula’s features are: 

 Several  cloud  interfaces like Amazon  EC2 Query,  OGF Open  Cloud  Computing  Interface etc.  

 Hypervisors like Xen, KVM (Kernel based VM) etc.,   

 Can  accommodate  multiple  hardware  and  also software  combinations  in a data center. 

 Fine-grained accounting and monitoring. 

 Persistent database backend with support for high availability configurations. 

 Fully platform independent. 

 Broad support for commodity and enterprise-grade hypervisor, monitoring, storage, networking and user 

management services. 

 Login token functionality, support for isolation at different levels for security. 

 Fully open-source software released under Apache license. 

 Long term stability and performance through a single integrated patching and upgrade process. 

 Internal quality assurance process for functionality, scalability, performance, robustness and stability. 

 Automatic installation and configuration of application environments and their secure sharing with other 

cloud users.[2] 

 

IV. CONCLUSION 

Open Source Software’s are software with their source code available to the user with or without fee. The Open 

source cloud platform provide an alternative to end-user for improved scalability, portability , flexibility and 

On-demand services. This paper compares the three most popular and commonly used open source software 

(Meghdoot, Eucalyptus, OpenStack and OpenNebula). The summarization allow users to choose better services 

according to their requirement. This paper also help users to make more unified decision on the open source 

cloud platform according to their compatibility, scalability, interfaces, requirement and etc. Although cloud 

computing is an evolving technology there are many feature which are regularly added and updated.  
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