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                                                 1. Abstract


Open Source software is perceived as a free alternative to commercial software because no per user or per computer charges are levied. There is now a wide range of Open Source software available including operating systems and applications which in some cases can offer similar functionality to commercial software with no licensing costs. In Part one this paper covers the background and clarifies the terms used in Open Source developments and in Part two, it documents current usage and identifies other factors which need to be considered before selecting an Open Source solution. Open Source and Free software is characterised by the freedoms and constraints imposed by the terms of the licence. For example, the GNU General Public Licence (GPL), developed by the Free Software Foundation in 1989, would grant you the freedom to deploy copies of the software, including customised versions, without incurring any licensing fees. The Free in Free Software refers to the freedom to use the software as you please. Hence, the source code – a human readable form of the program – must be included. (This is the source referred to in Open Source.) When you buy a computer system you are buying the hardware and licensing the software. The licensing terms control what actions can and cannot be performed and most software uses a licence designed to ensure that the creators of materials and resources are acknowledged and rewarded for their work. This gives rise to the standard practice of charging a royalty per user or per device using the software. Open Source software uses a different type of licence aimed at ensuring the software’s development and royalty free distribution. 

         Introduction
Introduction

Open Source software is perceived as a free alternative to commercial software because no per user or per computer charges are levied. There is now a wide range of Open Source software available including operating systems and applications which in some cases can offer similar functionality to commercial software with no licensing costs. In Part one this paper covers the background and clarifies the terms used in Open Source developments and in Part two, it documents current usage and identifies other factors which need to be considered before selecting an Open Source solution.

When you buy a computer system you are buying the hardware and licensing the software. The licensing terms control what actions can and cannot be performed and most software uses a licence designed to ensure that the creators of materials and resources are acknowledged and rewarded for their work. This gives rise to the standard practice of charging a royalty per user or per device using the software. Open Source software uses a different type of licence aimed at ensuring the software’s development and royalty free distribution
Preamble(foreword) of the problem/Topic

Open source - the source availability model used by free and open source software (FOSS) - and closed source are two approaches to the distribution of software.Under the closed source model source code is not released to the public. Close maintained by a team who produces their product in a compiled executable state, which is what the market is allowed access to. Microsoft, the owner and developer of Windows and Microsoft Office, along with other major software companies, have long been proponents of this business model. Although in August 2010, 

Microsoft interoperability general manager Jean Paoli said Microsoft "loves open source" and its anti-open source position was a mistake. The FOSS model allows for able users to view and modify a product's source code. Common advantages cited by proponents for having such a structure are expressed in terms of trust, acceptance, teamwork and quality. A non-free license is used to limit what free software movement advocates consider to be the essential freedoms. A license, whether providing open source code or not, that does not stipulate the "four software freedoms", are not considered "free" by the free software movement. A closed source license is one that limits only the availability of the source code. By contrast a copyleft license claims to protect the "four software freedoms" by explicitly granting them and then explicitly prohibiting anyone to redistribute the package or reuse the code in it to make derivative works without including the same licensing clauses. Some licenses grant the four software freedoms but allow redistributors to remove them if they wish. Such licenses are sometimes called permissive software licenses.An example of such a license is the BSD license which allows derivative software to be distributed as non-free or closed source, as long as they give credit to the original designers.

FOSS can and has been commercialized by companies such as Red Hat, IBM, Novell, Oracle, Mozilla Foundation, VMware and others.

Proprietary software

The primary business model for closed-source software involve the use of constraints on what can be done with the software and the restriction of access to the original source code. This can result in a form of imposed artificial scarcity on a product that is otherwise very easy to copy and redistribute. The end result is that an end-user is not actually purchasing software, but purchasing the right to use the software. To this end, the source code to closed-source software is considered a trade secret by its manufacturers.

FOSS

FOSS methods, on the other hand, typically don't limit the use of software in this fashion. Instead, the revenue model is based mainly on support services. Red Hat Inc. and Canonical Ltd. are such companies that give its software away freely, but charge for support services. The source code of the software is usually given away, and pre-compiled binary software frequently accompanies it for convenience. As a result, the source code can be freely modified. However, there can be some license-based restrictions on re-distributing the software. Generally, software can be modified and re-distributed for free, as long as credit is given to the original manufacturer of the software. In addition, FOSS can generally be sold commercially, as long as the source-code is provided. There are a wide variety of free software licenses that define how a program can be used, modified, and sold commercially (see GPL, LGPL, and BSD-type licenses). FOSS may also be funded through donations.
2. Related work/ Existing systems/concept :

Open source software is software whose source code is published and made available to the public, enabling anyone to copy, modify and redistribute the source code without paying royalties or fees. Open source code evolves through community cooperation. These communities are composed of individual programmers as well as very large companies. Examples of open-source software products are:

Programming languages:

PHP - Scripting language suited for the web

PYTHON - Scripting language for window applications

RUBY - Scripting language

OS:

GNU Project — “a sufficient body of free software”

Linux — operating system kernel based on Unix

NetBSD - operating system derived from Unix

OpenBSD — operating system derived from Unix

FreeBSD — operating system derived from Unix

OpenSolaris — Unix Operating System from Sun Microsystems

Symbian — real-time mobile operating system

Server:
Apache — HTTP web server

Tomcat web server — web container

MediaWiki — wiki server software, the software that runs Wikipedia

Alfresco — content management system

RenovatioCMS — content management system

Joomla — content management system

Drupal — content management system

TYPO3 — content management system

WordPress — blog software

MongoDB — document-oriented, non-relational database

Eclipse — software development environment comprising an integrated development environment (IDE)

Moodle — course management system or virtual learning environment

openSIS — open source Student Information System

Client software:
osCommerce — ecommerce

PeaZip — File archiver

NASA World Wind - virtual globe, geobrowser

Mozilla Firefox — web browser

Mozilla Thunderbird — e-mail client

OpenOffice.org — office suite

Stockfish — chess engine series, considered to be one of the

strongest chess programs of the world

7-Zip — File archiver

And many, many more

Electronics:
Open-source hardware is hardware whose initial specification, usually in a software format, are published and made available to the public, enabling anyone to copy, modify and redistribute the hardware and source code without paying royalties or fees. Open source hardware evolves through community cooperation. These communities are composed of individual hardware/software developers, hobbyists, as well as very large companies. Examples of open source hardware initiatives are:
Openmoko: a family of open source mobile phones, including the hardware specification and the operating system. 

OpenRISC: an open source microprocessor family, with architecture specification licensed under GNU GPL and implementation under LGPL.

Sun Microsystems's OpenSPARC T1 Multicore processor. Sun has released it under GPL.Arduino, a microcontroller platform for hobbyists, artists and designers.

Simputer, an open hardware handheld computer, designed in India for use in environments where computing devices such as personal computers are deemed inappropriate.

LEON: A family of open source microprocessors distributed in a library with peripheral IP cores, open SPARC V8 specification, implementation available under GNU GPL.
Beverages:
OpenCola — a cola soft drink, similar to Coca-Cola and Pepsi, whose recipe is open source and developed by volunteers. The taste is said to be comparable to that of the standard beverages. Most corporations producing beverages hold their formulas as closely guarded secrets.

Vores Øl beer — a beer created by students at the IT-University in Copenhagen together with Superflex, a Copenhagen-based artist collective, to illustrate how open source concepts might be applied outside the digital world.

In 2002, the beer company Brewtopia in Australia started an open source brewery and invited the general population to be involved in the development and ownership of the brewery, and to vote on the development of every aspect of its beer, Blowfly, and its road to market. In return for their feedback and input, individuals received shares in the company, which is now publicly traded on a stock exchange in Australia. The company has always adhered to its Open Source roots and is the only beer company in the world that allows the public to design, customise and develop its own beers online. 
Coffee — capsule-based beverage systems such as Nestle's Nespresso or Krups' 

Tassimo turn home-brewed coffee from an inherently "open-source" beverage into a product limited by the specific range of capsules made available by the system manufacturers.

Digital content:
Open-content projects organized by the Wikimedia Foundation — Sites such as Wikipedia and Wiktionary have embraced the open-content GFDL and Creative Commons content licenses. These licenses were designed to adhere to principles similar to various open-source software development licenses. Many of these licenses ensure that content remains free for re-use, that source documents are made readily available to interested parties, and that changes to content are accepted easily back into the system. An important site embracing open source-like ideals is Project Gutenberg, which posts many books on which the copyright has expired and are thus in the Public Domain, ensuring that anyone can use that content for any purpose whatsoever.

Health and science:
Medicine

Pharmaceuticals — There have been several proposals for open-source pharmaceutical development, which led to the establishment of the 

Tropical Disease Initiative. There are also a number of not-for-profit "virtual pharmas" such as the Institute for One World Health and the Drugs for Neglected Diseases Initiative.

Science

Research — The Science Commons was created as an alternative to the expensive legal costs of sharing and reusing scientific works in journals etc.

Research — The Open Source Science Project was created to increase the ability for students to participate in the research process by providing them access to microfunding — which, in turn, offers non-researchers the opportunity to directly invest, and follow, cutting-edge scientific research. All data and methodology is subsequently published in an openly accessible manner under a Creative Commons fair use license.

Robotics

Open-source robotics

An open-source robot is a robot whose blueprints, schematics, and/or source code are released under an open source model. Other Open source principles can be applied to technical areas such as digital communication protocols and data storage formats.

Open design — which involves applying open source methodologies to the design of artifacts and systems in the physical world. Very nascent but has huge potential.

Open source appropriate technology (OSAT) refers to technologies that are designed in the same fashion as free and open-source software.These technologies must be “appropriate technology” (AT) — meaning technology that is designed with special consideration to the environmental, ethical, cultural, social, political, and economical aspects of the community it is intended for.

Teaching — which involves applying the concepts of open source to instruction using a shared web space as a platform to improve upon learning, organizational, and management challenges? An example of an Open Source Courseware is the Java Education & Development 

There are few examples of business information (methodologies, advice, guidance, practices) using the open source model, although this is another case where the potential is enormous. ITIL is close to open source. It uses the Cathedral model (no mechanism exists for user contribution) and the content must be bought for a fee that is small by business consulting standards (hundreds of British pounds). Various checklists are published by government, banks or accounting firms. Possibly the only example of free, bazaar-model open source business information is Core Practice.
                                 Approaches for providing solution 
Although open source software, by deﬁnition, means the source code is publicly available, it also means the source code is distributed under a license,which falls under the criteria imposed by the OSI (2004). Once a piece of software is distributed with its source code and an OSI approved license, it is then accepted as open source software. Distribution of the source code is not an absolute requirement, it depends on the type of open source license.

Open source software is sometimes perceived as “public domain”. This is a common misconception because public domain software is unlicensed. Open source software is copyrighted and comes with a license, whereas public domain software have their copyrights released by the author and distributed without a license.

Public domain software can be re-licensed by anyone, which removes it from the public domain, or re-branded under a different author (Perens 1997). Although open source software is widely regarded as “free” for all uses and purposes, however some open source software is restrictive. There are a wide range of OSI approved licenses which may pose various restrictions on the source code. Still, OSI approved licenses are much more “open” than other 3rd party licenses due to the fact that OSI upholds strict guidelines for approving a license.

Free redistribution

“The license shall not restrict any party from selling or giving away the software as a component of an aggregate software distribution containing programs from several different sources. The license shall not require a royalty or other fee for such sale” (OSI 2004). 

By ensuring free redistribution, open source software is not hampered by short term gains which would affect real long-term sales from customised versions of the software or contracted support and maintenance. Thus, a supplier may generate copies of the software and sell them or give them away without paying anyone for that privilege. As a result, many open source software can be bought  on CD or DVD by paying for the cost of the medium only, since the supplier is     not adding any extra costs.

Source code

“The program must include source code, and must allow distribution in source code as well as compiled form. Where some form of a product is not distributed with source code, there must be a well-publicised means of obtaining the source code for no more than a reasonable reproduction costpreferably, downloading via the Internet without charge. The source code must be the preferred form in which a programmer would modify the program. Deliberately obfuscated source code is not allowed. Intermediate forms such as the output of a preprocessor or translator are not allowed”

(OSI 2004).
To evolve and expand open source software, the source code must be available and in a modiﬁable state. The original or modiﬁed source code is then provided along with the software and any derived works, in order to ensure future repair or modiﬁcations.

Derived works

“The license must allow modiﬁcations and derived works, and must allow them to be distributed under the same terms as the license of the original software” (OSI 2004). Future software updates and maintenance of the distributed source code, has no real use if the modiﬁed software cannot be distributed. Therefore, the ability to simply modify the source code is not enough to support independent peer review and rapid evolutionary selection. Instead, it should be possible to redistribute the modiﬁed software along with the modiﬁed source code.

Redistributed software can use the same license terms as the original software. Although this is not a requirement to do so but an option at the hands of the distributor. This requirement means; a license may not allow re-licensing or modiﬁcation of its terms, or may allow re-licensing and sub-licensing of derived works.

Integrity of the author’s source code

“The license may restrict source-code from being distributed in modiﬁed form only if the license allows the distribution of “patch ﬁles” with the source code for the purpose of modifying the program at build time. 
The license must explicitly permit distribution of software built from modiﬁed source code. The license may require derived works to carry a different name or version number from the original software” (OSI 2004). Open source licenses allow distribution of the source code as seen in section
In some cases the author may not want modiﬁed versions of the software to be distributed as an original copy. Therefore, a license may restrict source code from been distributed in modiﬁed form, but allow derived works to include patch ﬁles which modify the original source code at compile time. Patch ﬁles are usually text ﬁles generated by “diﬀ” and applied by “patch” utility commands.

No discrimination against persons or groups

“The license must not discriminate against any person or group of persons”

(OSI 2004). Following in the steps of anti-discrimination laws, open source licenses do not enforce any discrimination against persons or groups of persons. Historically, the license provided by the Regents of the University of California, Berkeley, would prohibit licensed software from been used by the police of South Africa. This restriction was based around the apartheid era, which at this moment no longer applies (Perens 1997). Open source licenses are prohibited from having discrimination restrictions, even commendable ones.

No discrimination against ﬁelds of endeavour

“The license must not restrict anyone from making use of the program in

a speciﬁc ﬁeld of endeavour. For example, it may not restrict the program from being used in a business, or from being used for genetic research” (OSI

2004). Primarily, this clause does not allow open source licenses from preventing commercial uses of the licenses themselves or the software they protect. In addition, restrictions against ﬁelds of endeavour mean that software should be usable in an abortion clinic or by an anti-abortion organisation (Perens 1997).

Distribution of license

“The rights attached to the program must apply to all to whom the program

is redistributed without the need for execution of an additional license by

those parties” (OSI 2004).

Open source licenses should not contain limitations or restrictions for closing

the software by indirect means, like a non-disclosure agreement (NDA). Also,

the license itself is considered automatic and no signature is required for its

validity. Both parties are under the similar terms of Pacta Sunt Servanda, a

basic principle of civil law and of international law.

License must not be speciﬁc to a product

“The rights attached to the program must not depend on the program’s being part of a particular software distribution. If the program is extracted from that distribution and used or distributed within the terms of the program’s license, all parties to whom the program is redistributed should have the same rights as those that are granted in conjunction with the original software distribution”.

An open source licensed software is not restricted to a particular Linux distribution or particular operating system. Software distributed with one distribution should remain free if moved to another distribution or operating system.

License must not restrict other software

“The license must not place restrictions on other software that is distributed along with the licensed software. For example, the license must not insist that all other programs distributed on the same medium must be open-source software”.

To protect software distributors, open source software should not limit how the software is distributed. For example, a particular software which uses open source libraries does not inherit the license used by those libraries. In addition, the distribution of open source software may not be restricted from being distributed along with commercial software.

License must be technology-neutral
“No provision of the license may be predicated on any individual technology or style of interface”. 
Algorithms/ Analysis 
As software products have become increasingly complex, software reliability is a growing concern, which is defined as the probability of failure free operation of a computer program in a specified environment for a specified period of time. Reliability growth modeling has been one approach to address software reliability concern, which dates back to early 1970’s. Reliability modeling enables the measurement and prediction of software behaviors such as Mean Time to Failure (MTTF), future product reliability, testing period, and planning for product release time.
A. General Distribution Functions

A fault or bug is a defect in software that has the potential to cause the software to fail. An error is a measured value or condition that deviates from the correct state of software during operation. A failure is the inability of the software product to deliver one of its services. Therefore, a fault is the cause for an error, and software that has a bug may not encounter an error that leads to a failure. Failure behavior can be reflected in various ways such as Probability Density Function (PDF) and Cumulative Distribution Function (CDF). PDF, denoted as f(t), shows the relative concentration of data samples at different points of measurement scale, such that the area under the graph is unity. CDF, denoted as F(t), is another way to present the pattern of observed data under study. CDF describes the probability distribution of the random variable, T, i.e. the probability that the random variable T assumes a value less than or equal to the specified value t. In other words,
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Weibull Distribution – The PDF of Weibull function is where Weibull Distribution – The PDF of Weibull function is where [image: image4.emf]  is the scale parameter and [image: image5.emf]represents the shape parameter of the distribution. The effect of the scale parameter is to squeeze or stretch the distribution. The Weibull PDF is monotone decreasing, if [image: image6.emf] the smaller [image: image7.emf] the more rapid the decrease is. It becomes bell shaped when [image: image8.emf] and the larger [image: image9.emf] the steeper the bell shape will be. Furthermore, it becomes the Rayleigh distribution function when [image: image10.emf] and reduces to the exponential distribution function when [image: image11.emf]  shows the Weibull PDF for several values of the shape parameter
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Conclusion
The members of the independent software industry have led us into a time of change not seen by the world since the industrial revolution.  The billions of dollars of investment they have made in the development of their technology never would have come about without protection of the fruits of their intellectual labors.  At the same time, open source software is well established as part of the software ecosystem and  affords software developers and users an important alternative style of software development and distribution.  There is a need and a purpose for both.

In making decisions about whether to adopt open source software solutions or pay for commercial one in terms of not only its technical characteristics, but also in terms of the overall investment and total cost of ownership.   It is also important to consider whether the use of an open source solution would meet the user’s needs with respect to operational compatibility with other programs and with respect to the user’s need to transact and interact with third parties in industries and markets in which commercial products are the de facto standard.

Finally, it is important to be aware that the open source movement is motivated not only to provide benefits to the software developer and user communities through the distribution of “free” software, but also to  eliminate the need to use proprietary software.  Through lobbying and other efforts, the open source movement has persuaded some companies and even some governments to adopt a bias toward open source products, and the GNU Project’s GPL and LGPL have raised many serious questions about the proprietary integrity of software developed in private enterprise. 

3. Future Scope : 
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