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FOSS Software

G. Sivakumar Computer Science and Engineering IIT Bombay siva@iitb.ac.in

Free/Open Source Software in Engineering Curriculum



Interesting Examples

Google (millions of searches every hour)

Apache (70% share)

Mozilla Firefox

Open Office

Sendmail

Postgres

sourceforge.net
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Economist Innovation Award 2004

Award Criteria

”Tonight’s awards recognise top innovators whose work has both
driven progress in their particular fields and contributed more
widely to global social and economic prosperity,” said Standage.
”The Economist is proud to recognise and thank them for their
achievements.”

Computing, Linux: Linus Torvalds, Fellow, Open Source
Development Lab.

Torvalds originated Linux in 1991 as a 21-year-old computer
science student at the University of Helsinki, Finland. Dissatisfied
with the MS-DOS (and early Windows) operating system standard
prevalent on PCs, Torvalds made Linux freely available for
downloading, releasing the source code so that people with
knowledge of computer programming could modify Linux to suit
their own needs. The software created a huge following, eventually
attracting big industry players such as Oracle, IBM, Intel, Netscape
and others. It also spawned several new software companies,
including Red Hat, SUSE LINUX and Turbolinux. Today, there are
hundreds of millions of copies of Linux running on servers, desktop
computers, network equipment and in embedded devices
worldwide. With the support of the Open Source Development
Labs (OSDL), Torvalds now works exclusively on
vendor-independent, neutral development of the Linux kernel.
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Internet’s Growth and Charter

Information AnyTime, AnyWhere, AnyForm, AnyDevice, ...
WebTone like DialTone
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Internet Engineering Task Force

RFC 2026

The Internet, a loosely-organized international collaboration of
autonomous, interconnected networks, supports host-to-host
communication through voluntary adherence to open protocols and
procedures defined by Internet Standards.

Overiew

The Internet Engineering Task Force (IETF) is a large open
international community of network designers, operators, vendors,
and researchers concerned with the evolution of the Internet
architecture and the smooth operation of the Internet. It is open
to any interested individual.
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Why Open Standards?

1 Availability
For all to read and implement.

2 Maximize End-User Choice
Fair, competitive market. No lock-in to a particular vendor.

3 No Royalty
Free for all to implement, with no royalty or fee. Certification
may involve a fee.

4 No Discrimination
Do not favor one implementor over another for any reason

5 Extension or Subset
However, certification organizations may place requirements
upon extensions.

6 Protection against Predatory Practices
Embrace and enhance!
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Free Software

http://fsf.org.in/ Richard M. Stallman

Free software

is a matter of freedom, not cost. It is a matter of liberty, not price.
The word free in free software has a similar meaning as in free
speech, free people and free country ... Think of free software as
software which is free of encumbrances, not necessarily free of cost.
Think of it as swatantra software.

Degrees of Freedom

1 The freedom to run the program, for any purpose

2 The freedom to study how the program works, and adapt it to your
needs

3 The freedom to redistribute copies so you can help your neighbor

4 The freedom to improve the program, and release your
improvements to the public so that the whole community benefits

G. Sivakumar Computer Science and Engineering IIT Bombay siva@iitb.ac.in

Free/Open Source Software in Engineering Curriculum



Free Software

http://fsf.org.in/ Richard M. Stallman

Free software

is a matter of freedom, not cost. It is a matter of liberty, not price.
The word free in free software has a similar meaning as in free
speech, free people and free country ... Think of free software as
software which is free of encumbrances, not necessarily free of cost.
Think of it as swatantra software.

Degrees of Freedom

1 The freedom to run the program, for any purpose

2 The freedom to study how the program works, and adapt it to your
needs

3 The freedom to redistribute copies so you can help your neighbor

4 The freedom to improve the program, and release your
improvements to the public so that the whole community benefits

G. Sivakumar Computer Science and Engineering IIT Bombay siva@iitb.ac.in

Free/Open Source Software in Engineering Curriculum



Free Software

http://fsf.org.in/ Richard M. Stallman

Free software

is a matter of freedom, not cost. It is a matter of liberty, not price.
The word free in free software has a similar meaning as in free
speech, free people and free country ... Think of free software as
software which is free of encumbrances, not necessarily free of cost.
Think of it as swatantra software.

Degrees of Freedom

1 The freedom to run the program, for any purpose

2 The freedom to study how the program works, and adapt it to your
needs

3 The freedom to redistribute copies so you can help your neighbor

4 The freedom to improve the program, and release your
improvements to the public so that the whole community benefits

G. Sivakumar Computer Science and Engineering IIT Bombay siva@iitb.ac.in

Free/Open Source Software in Engineering Curriculum



Free Software

http://fsf.org.in/ Richard M. Stallman

Free software

is a matter of freedom, not cost. It is a matter of liberty, not price.
The word free in free software has a similar meaning as in free
speech, free people and free country ... Think of free software as
software which is free of encumbrances, not necessarily free of cost.
Think of it as swatantra software.

Degrees of Freedom

1 The freedom to run the program, for any purpose

2 The freedom to study how the program works, and adapt it to your
needs

3 The freedom to redistribute copies so you can help your neighbor

4 The freedom to improve the program, and release your
improvements to the public so that the whole community benefits

G. Sivakumar Computer Science and Engineering IIT Bombay siva@iitb.ac.in

Free/Open Source Software in Engineering Curriculum



FSF and GPL
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Open Source Definition

From http://www.opensource.org (Author: Bruce Perens)

1 Free Redistribution

2 Source Code

3 Derived Works

4 Integrity of The Author

5 No Discrimination Against Persons or Groups

6 Distribution of License

7 License Must Not Be Specific to a Product

8 License Must Not Restrict Other Software

9 License Must Be Technology-Neutral
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Open Source Licencing

G. Sivakumar Computer Science and Engineering IIT Bombay siva@iitb.ac.in

Free/Open Source Software in Engineering Curriculum



FOSS at IIT Bombay

Just the network first ...

Inside IIT we have 50 IP subnets.

Over 5000 nodes.

All Private addresses 10.x.y.z

4 Different WAN subnets

128, 64, 32, 32 address only!

iptables (www.iptables.org) to the rescue.

Selective services/machines opened up

Incoming ssh to different dept. servers.
Outgoing ssh, Yahoo/MSN chat
Outgoing port for SciFinder
Outgoing ftp from select machines

Making a good policy is the hardest!
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Critical Network Services

Firewall (Security sine qua non)

Domain Name Service (DNS) http://cr.yp.to/djbdns/

Directory Services (LDAP)

Virus Scanning clamav.elektrapro.com
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Critical Network Services

E-mail (www.qmail.org)

Newsgroups (inn)

Web Proxy

WWW Servers (httpd.apache.org)
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Network Servers Rack

All Vanilla Intel Boxes running GNU/Linux
Most services load balanced. Hot Swappable (at the machine
level itself)

G. Sivakumar Computer Science and Engineering IIT Bombay siva@iitb.ac.in

Free/Open Source Software in Engineering Curriculum



Is IIT-B only a consumer?

Primarily a consumer of swatantra software so far. But, the tide is
turning...

Varta
Authenticated access to IITB newsgroups for our alumni!
A very valuable source of input (Chirag Kantharia)
Sophisticated HTTP to NNTP gateway

Secure Online Polls/Surveys
UGs can vote on next Film Society movie.
3rd year Btechs can rank Institute Electives
Hostel 5 students can decide on picnic venue

Streaming Audio/Video
Based on ffmpeg and Palnatir and mplayer.
World Cup better incentive than my lectures!

MTech Projects
HyperSuit (Document Object Model)
Arrowsmith (Network Discovery and Performance
Measurement)
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FOSS for India
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Freeduc in Schools

Freeduc is a Live CD with wealth of FOSS for school kids.

What does it cost to produce?

How to distribute? (Postman: once in 3 months!)

What expertise does it need?

What innovation is needed for India?

Localization!

Relevant content.

Who can/will do this innovation?
Compare with proprietary software!
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Information Footpath

Super Highways are good, but why wait for that?
Freeduc is just one example.
eMoviX:
a micro Linux distro meant to be embedded in a CD together with
all video/audio files you want, so that the CD will be able to boot
and automagically play all files;
MoviX:
A mini CD Linux distro able to boot directly from CD and load in
RAM a console interface to MPlayer. From the interface you can
easily play DVDs, VCDs, audio/video files Audio CD, internet
radios, TV, you name it!
Supported formats- AVI, MPG, QuickTime, MP3, OGG/VORBIS
and a few others. See http://movix.sourceforge.net/
Easy, cost effective way to distribute information!
Static vs. Dynamic content

G. Sivakumar Computer Science and Engineering IIT Bombay siva@iitb.ac.in

Free/Open Source Software in Engineering Curriculum



Other Educational Sector Examples

Linux Cluster (32 nodes) at IIT-Bombay

Most Value for money!
Molecular modelling
Circuit Simulation
Aerodynamics

Online Course Management

dotLRN
Moodle

Not just for Science and Engineering
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Cost of FOSS

There is no Free Lunch! What is the tradeoff?

Skilled Human Resources versus Money!

Which one does India have in abundance? Which one should
we bet on?

Goals of this centre (OSSRC)

Goals of this course (Train the Trainers)
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FOSS and Scientific Method

Sharing data and results is the foundation!

Way of Genius

If I have seen further [than others] it is by standing on the
shoulders of giants... Issac Newton

Results are accepted only if they can be replicated! (sharing)
Open Access is a must!
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Why FOSS in Academia

Tamil Proverb

What has been learned is like a fistful of sand, what remains is like
the whole earth!

Solution?

Giving a scholar access only to raw information is like giving only
seeds to a hungry man.

Way Forward?

Giving a student access only to executable code is like giving only
cooked rice to a farmer.

How can FOSS close this gap?
Students move from being mere users/consumers to producers.
Great Empowerment!
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Information Hierarchy
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Open Access Journals
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What is open access publishing?

1 Free and unrestricted online access to the research literature
and databases

2 Users are licensed to download, print, copy, redistribute, and
use

3 Author retains copyright and the right to be acknowledged

4 Papers are deposited in a public database that allows
sophisticated searches (such as PubMedCentral)

5 (Bethesda Principles, April 2003)
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Why is open access important?

1 Maximum impact for authors
access to the largest possible audience

2 New ways to access and use literature
full-text searching and mining (e.g. Google Scholar)

3 Greatly expanded access to research
for scientists, educators, physicians, the public

Economic analysis at
http://www.wellcome.ac.uk/doc WTD003181.html
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Open Access not only for Consumers!
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Wikipedia
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Why no Indian Languages?
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en.wikipedia.org/wiki/Open source
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OSS Model and Tools

From the Wikipedia page (local copy), let us examine the
following.

Open Source Model

Open Source Participants

OSS Development Tools

OSS Advocates and Projects/Organizations
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Benefits of FOSS in Academia

FOSS, like academia, is

Parallel, rather than linear

Large globally distributed community

Highly talented, highly motivated collaborators

Truly independent peer review

Prompt feedback to users/developers.

Rapid release schedules.
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FOSS in Engineering

3 Main themes over next 3 days

Network Simulator (ns)

Scilab/Scicos

Electronic Design Tools

Now, we’ll quickly look at some other domains.
Your assignemt: Help us make a comprehensive list on the OSSRC
portal http://www.ossrc.org.in

G. Sivakumar Computer Science and Engineering IIT Bombay siva@iitb.ac.in

Free/Open Source Software in Engineering Curriculum



Civil Engineering
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Civil Engineering
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Civil Engineering
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Civil Engineering
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GRASS GIS Development
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GRASS GIS Development
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Rest of the Morning

Quick demo of Audacity,

A Taste of Gnu/Linux Installation

Installing Applications
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