CHAPTER 2 –  OPEN SOURCE CONCEPTS
Open source software (OSS) refers to those categories of softwares whose licenses donot impose so much conditions means they give us freedom to run/ use the sofwares for any purpose, to study and modify programs and to redistribute copies of either the original program. There are many categories of OSS. There are 2 terms:  Free software and open source software in which we get confused about their meanings.

Free Software: means those software that are freely available and accessible and can be freely used, changed, improved and distributed by all who wish to do so. And no payments are needed for doing this. 

Where as in OSS we can use them freely but for making modifications we have to pay to the developer company. Their codes of construction are freely available but this again doesn’t mean the\at we can modify these codes free of cost.

The distribution terms of open-source software must comply with the following criteria:

1. 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.

2. 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-publicized means of obtaining the source code for no more than a reasonable reproduction cost preferably, downloading via the Internet without charge. 

3. 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.

4. Integrity of the Author's Source Code 

The license may restrict source-code from being distributed in modified form only.
5. No Discrimination against Persons or Groups 

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

6. No Discrimination against Fields of Endeavor. 

The license must not restrict anyone from making use of the program in a specific field of endeavor. For example, it may not restrict the program from being used in a business, or from being used for genetic research.

7. 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.

8. 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.

9. 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.

10. License Must Be Technology-Neutral 

No provision of the license may be predicated on any individual technology or style of interface.

FOSS 

A Software which is fee as well as open belongs to category FOSS (Free and Open Source Software). 

Some terminology definitions related to OSS are:

1. OSS and FLOSS: OSS refers to the open source software which refers to the software whose source code is available and users can modify it after some nominal payment for the sake of development of the software. 

Whereas, FLOSS refers to the Free Libre and Open Source Software which is both fee software as well as open source program. Here Libre word means freedom.    

2.  GNU: The GNU operating system is a complete free software system, upward-compatible with Unix. GNU stands for “GNU's Not Unix”. Richard Stallman made the GNU Project in September 1983 The word “free” in “free software” pertains to freedom, not price. You may or may not pay a price to get GNU software. Either way, once you have the software you have three specific freedoms in using it. First, the freedom to copy the program and give it away to your friends and co-workers; second, the freedom to change the program as you wish, by having full access to source code; third, the freedom to distribute an improved version and thus help build the community. However, the GNU Project is not limited to the core operating system. We aim to provide a whole spectrum of software, whatever many users want to have. This includes application software.
3. FSF:  FSF is Free Software Foundation. It is a non – profit organization created for the purpose of supporting fee software movements. It has funded many software developers to write fee software and now days, it also works on legal and structural issues for the free software community.
4. OSI: It stands for Open Source Initiative. It is an organization dedicated to cause of promoting open source software. It specifies the criteria for OSS and properly defines the terms and specifications of OSS. The distribution of terms of OSS must comply with OSI.
5. W3C: It stands for World Wide Web Consortium. W3C is responsible for producing the software standards for World Wide Web. The W3C was created in Oct 1994, to lead the world web to its full potential by developing common protocols that promote its evolution and ensure its interoperability.     
6. Proprietary Software: It is the software that is neither open nor freely available. Its use is regulated and further distribution and modification is either forbidden or requires special permission by the supplier or vendor. Source code of proprietary software is normally not available.
7. Freeware: The term freeware are those softwares which are available free of cost and allows copying but not modifications and whose source code is not available. Freeware should not be mistaken for open software or for free software. Its best example is Microsoft internet explorer, this is made freeware.
8. Shareware: This software is made available with the right to redistribute copies, but if one intends to use the software after a certain period f time, then a license fee should be paid. It is not same as that of FOSS because of 2 reasons: (i) The source code is not available. (ii) Modifications to the software are not allowed.
Open Source/ Free Software
There are many software which fulfill the criteria of Open source and free software which are as follows:

1. Linux: Linux is an operating system and a famous example of free software and open software as it is not only feely available but also its underlying source code is available to all and anyone can freely openly use it, modify it and redistribute it. The fundamental part of Linux is its kernel. It is responsible for providing secure access to machine’s hardware and other resource to computer programs. This was written originally by Linus Torvalds. Linux is the part of web server set of program is LAMP (Linux, Apache, MySQL, PHP).   
2. Mozilla: It is a software which is free, popular, cross – platform, internet software suite that includes: 

a) A web browser: Netscape Communications Corporation initiated Mozilla’s development but now a separate Mozilla Foundation is responsible for its development.

b) An email client: It is also known as Mozilla Suite and has a codename as Seamonkey.
c) An HTML editor: It is called firefox and its email client has name Thunderbird. It offers a web browser for Mac OS.

d) IRC client: It is a popular Internet relay chat software which can easily be downloaded form internet.

3. Apache Server: It is a HTTP server available for many platforms such as BSD (Berkeley Software Distribution, a UNIX like ooperating system), Linux, Unit Systems, Microsoft Windows and other platforms. It is developed by an open community of developers under Apache Software Foundation.
4. MYSQL: It is one of the popular database systems. It is a multi user structured query language. It works with Linux, Java, VB, C++, C, Windows and many other computer languages and platforms.
5. PostgreSQL: It is free software object relational database server released under flexible BSD style. It offers an alternative to other open – source database system. Basically it was developed for database management.
6. Pango: Pango is an open source project dedicated to creating a Unicode framework for rendering international text. Once a language can be represented electronically, Web content can be delivered in it, and software can be developed and supported in it. The Pango project grew out of the GTK+ and GNOME (GNU Network Object Model Environment) initiatives. According to the Pango Web site, it will eventually support output in any of the world's major languages. GNOME is a graphical user interface (GUI) and set of computer desktop applications for users of the Linux computer operating system. It's intended to make a Linux operating system easy to use for non-programmers.
7. Open Office: Open office.org (OOo) is an open office intended to be compatible and directly compete with Microsoft Office. It includes: Writer (word), calc (spreadsheet), draw (graphics program), Impress (powerpoint), math (mathematical formulae editor), database user tools, visual HTML editor, macro reader etc.
8. Tomcat: Tomcat is a Java Servlet container and web server from the Jakarta project of the Apache software foundation. A web server dishes out web pages in response to requests from a user sitting at a web browser. But web servers are not limited to serving up static HTML pages; they can also run programs in response to user requests and return the dynamic results to the users browser.  Tomcat is very good at this because it provides both Java servlet and JavaServerPages (JSP) technologies (in addition to traditional static pages and external CGI programming). The result is that Tomcat is good choice  for use as a web server for many applications; also if you want a free servlet and JSP engine. It can be used standalone or used behind traditional web servers such as Apache httpd, with the traditional server serving static pages and Tomcat serving dynamic servlet and JSP requests.

9. PHP:   PHP is a general-purpose scripting language originally designed for web development to produce dynamic web pages. For this purpose, PHP code is embedded into the HTML source document and interpreted by a web server with a PHP processor module, which generates the web page document. It also has evolved to include a command-line interface capability and can be used in standalone graphical applications.[2] PHP can be deployed on most web servers and as a standalone interpreter, on almost every operating system and platform free of charge.[3] A competitor to Microsoft's Active Server Pages (ASP) server-side script engine[4] and similar languages, PHP is installed on more than 20 million websites and 1 million web servers.[5]
10.  Python:  It is an interpreted interactive programming language created as a scripting language. It runs on almost at all the platforms like MS Windows, Linux, Mac OS etc.

Types of Standards  
A technical standard or a standard refers to the set of rules or requirements which are approved by a recognized body and can be used on various platforms. It is classified in 2 categories:

1. Proprietary standards: Are those standards for which users have to buy license to use them. Means their specifications are available to users under restrictive contract terms. These are owned by a single company/ person/ vendor like Microsoft Office formats are proprietary standards as they are the property of their respective owner. 
Dangers of Proprietary standards are: 

i) Recipient may not be able to read the file: Example if you have made a file in Word 2007 and send it to your friend and your friend doesn’t have Word 2007 then he/she will not be able to read that file.   
ii) You may transmit confidential information: As the specification of proprietary standard is not known and if the specification is not available then how do you know what information the file contains means you can transmit your confidential information. 
iii) Single supplier or vendor has total control over the functionality and usefulness of the product: Since proprietary standards are the property of a certain company so any user cannot make any type of changes or modifications in the software.
2. Open Standards: These are internationally accepted standards that guarantee that data can be exchanged/ accessible across platforms and applications. In other words, it is open to all, freely available without any restrictions. Its principles are:

i) Availability: These are available for all to read and implement.

ii) Maximize end – user choice: These create fair, competitive market for implementations of standards. They do not lock the customer to a particular vendor or a group.

iii) No Royalty: These are free for all to implement, with no royalty or fee. 

iv) No Discrimination
v) Extension or subset: The implementation can be extended or offered in a subset form.

vi) Predatory Practice: In some cases the organization can employ license on it subsets. 
Advantages of Open standards: 
· Interoperability
· Vendor neutrality
· Efficient use of existing resources
· Greater use of automation
· Flexibility
· More options provide more opportunities to optimise
· Lower and managable risk
· Robustness and durability
· Quality
· Increase available skills
· Better human communication
COMMON OPEN STANDARDS FORMATS:

· Plain text: ASCII withour any formatting.
· HTML format

· TeX, LaTeX: TeX and LaTeX are programming languages which takes a suitably prepared computer file and converts it to a form that may be printed on many kinds of printers. Simple documents that do not contain mathematical formulae or tables may be produced very easily. 
· DVI (Device independent format): It compiles TeX and LaTeX in a readable format.
· JPEG (Joint Picture Expert Group) format.

· PNG (Portable Network Group): They represent alternative to the GIF format to display images on Internet. 
· SVG (Scalable Vector Graphics): This is an open source format based on other public standards (XML. HTML) which allows for the creation of vectorial images perfect to save bandwidth withour losing the quality of the image.

· OGG(Ogg Vorbis): It is a lossy audio compression format (are the formats that compress data in a way that reduces data storage but also reduces the quality at the same time) which is totally open source and with a free license. It was developed for the format like mp3 etc.    
· FLAC (Free Lossless audio codec): It is lossless compression format (are the formats that compress data not to lose any data and maintain the quality) which is a open source and can be used with ogg container.

·  ODF (Open Document Format): It is an XML based file format for representing electronic documents such as formatted text documents, spreadsheets, presentations etc. A document in ODF can be represented in 2 manners: i) as a single XML document

      ii) as a collection of several subdocuments in a package (ZIP file) each of 
          which stores part of complete document.
    iii) Commonly used extensions with ODF files are: .odt, .ods, .odp, .odg, .odb 
Representing Characters in Memory
A computer recognize the codes that represents the letters, punctuation marks and other special characters as well as numbers. These codes are alphanumeric which includes 26 lowercase letters, 25 uppercase letters, 10 numeric digits, 7 punctutatinon marks and anywhere from 20 to 40 other characters such as +, /, #, %, * ans so on, But these are the codes used in typewriter. The codes for computer are as follows: 
1. ASCII (American Standard Code of Information Interchange) codes are most widely used 
alphanumeric codes. ASCII code id 7 bit code so it has 27 = 128 possible code groups. Refer Table 2.1 
at Page No. 68 in your book for the list of ASCII Codes used in computers.
2.   ISCII (Indian Standard Code for Information Interchange) codes are adopted by Bureau of Indian 

Standards. This is an 8 bit code capable od coding 256 charaacters. It retains ASCII characters as well

as offers coding for Indian Scripts like Devanagiri, Gurumukhi and many more Indian scripts. Refer 

ISCII scripts at Page No. 69 in your book.

3.  Unicode is the universal coding standard adopted by all newer platforms. It provides a unique 

number for every character no matter what is the platform, what the program is and more over what 

language we are using. The unicode standard has been adopted by industries like: IBM, Apple, HP etc.       
It enables a single software product or single website to be targeted across multiple platforms, languages without re – engineering. It allows data to be transported through many different systems without corruption. Unicode version 3.0 represents 49,194 characters and version 3.1 has added many more characters and has a count of 94,140. Unicode standard incorporated Indian scripts under a group Asian Scripts. 
4.  Fonts: A font refers to the set of displayable and printable text characters (called glyphs) having specific style and size.  Basically font is a collection of glyphs used for visual description of characters. It can be characterized on the basis of 2 parameters:

i) Technical specifications: On the basis of technical specification font can be categorized as:     

a) True font type: It is font type developed by Apple licensed to Microsoft. These are 8 
bit fonts. In TTF’s all of the information for previewing and printings is in one file, 
making it easier to manage fonts. The success of TTF’s is because they offer font 
developers a high degree of pixel level control over font appearance.

Pros:   One file, making it easier to manage fonts.

Cons:   This font is not cross platform compatible. 
 It not works with some older printing devices.
 There are better quality fonts available.         
b) Open font type: The OTF format is an extension of True font type. These are 16 bit fonts. These allow handling large number of Unicode encoding. An Open type font file contains data in table format along with font set and information about each character. It contains up to 65,536 different fonts.  
Pros:    Better quality of output.

 One file, making it easier to manage fonts.
 Cross platform are compatible.

 Easy to read file names.

 
Cons:   Not all applications support the extended features.         

ii) Font configuration: On the basis of font configuration, fonts can be categorized as:     

 
a) Static font: In static font the characters are designed and digitized and then          

stored in font files. Every time printing takes place same characters will appear with same shape i.e identical shapes. Almost all fonts belong to this class. Example: Times New Roman etc.           

b) Dynamic font: In dynamic fonts the characters are redefined at each occurrence (i.e. every time they are displayed or printed) rather than when the font is created and digitized. Dynamic fonts generate different font shape using certain parameter – values. All hand written fonts such as handwritten alphabets, calligraphic letters etc are dynamic fonts because of their individual variations. 
Indian Language Text Entry    
The usefulness and versatility of computers have lured millions of people from diverse fields to use computers as their tool. The same applies to Indian people also. But most Indians cannot use computers unless and until they know English and learn it. Their major problem is the keyboard since there is a big difference between Indian languages and English when it comes to reading and writing on computers. ‘Indic or Indian Language Computing’ comes here for help; its aim is to make available software and required tool to facilitate reading and writing in Indian languages on computers. As mentioned earlier, keyboard is an important aspect thus efforts are done and still in progress by Ministry of Information Technology with Indian Institutions like IIT, NCERT, CDAC etc to develop means to facilitate entering/ typing of Indian language text.                       

Types of Indian Language Text  
1. Phonetic Text Entry: Words typed as per their pronunciation in English script and later converted to corresponding language word, is known as Phonetic Text Entry. The phonetic text entry for a specific text is called as Transliteration. That is with transliteration you type Indian language words phonetically in English script and tool will automatically convert them to corresponding words.      

2. Keymap Based Text Entry: The mappings of a keyboard’s keys to specific characters are known as keymap. A keymap is internally stored as table. Multiple tables are used to store complete keymapping i.e a table to represent the keymapping without any additional keypress such as shift key. Indian Language keymaps are called Inscript or Indian script keymaps. When we type text from a keyboard having key mapping then it is known as keymap based text entry. Refer figure 2.1 at Page no. 75 for Indian language scripts keyboards.       
How to enter Indian language text    
For this we use Indianised version of openoffice.org i.e Bharatiya OOo. 

i) Firstly, open OOo writer software which is a word processor.
ii) Then press ctrl + space so that in the bottom right corner keyboard selection shortcut menu appears.

iii) From this shortcut menu, now choose desired language and input type and then typed the text. 
Note: You must have encountered the transliteration facility on many popular websites such as Google etc. wherein you type phonetically in Roman script and it gets displayed in corresponding language.      
