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Editorial

- Prasad Chaubal
Email : chaubals@gmail.com

The second volume commences with the “IT in 
the News” section. This section captures the latest 
developments in the IT sector that could directly 
or indirectly impact the common man either in the 
short term or long term. 

Moving forward, the first topic of this volume looks 
at the various usages of IT within small businesses 
and how IT can help sustain and grow small 
businesses. Small businesses is a leading industry in 
India and with the use of IT in this, there are a lot 
of opportunities to make the day to day operations 
in a more manageable and systematic way. Some of 
the benefits of IT in this industry are also covered in 
this topic.

Going ahead, the second topic covers the different 
aspects of Social Networking. With practically every 
literate person using internet and social networking 
sites these days, we touch upon this very common 
subject in today’s world and look at different 
websites and elaborate on their benefits in social, 
commercial and educational fields. At the same 
time, we help you become aware of the pitfalls of 
social networking world and the precautions one 
has to take. 

Continuing from the first volume, we continue 
with covering the profiles of various IT product and 
service based companies. In this volume, we cover 
“Adobe Systems Inc.”, which is known to all the 
web/graphic professionals and is commonly used 
today for commercial and personal purposes.

The subsequent topic looks briefly at the different 
types of modern computing devices. From the 
large computers we used to handle in 1990’s, the 
evolution of computers has been incredible and 
today a common man carries a small computer in 
the form of a smartphone in his or her pocket. Some 
of the modern technology used in such devices is 
touched upon in this topic.

Moving ahead, we would study “Service Oriented 
Architecture”, which is the big trend in the software 
industry today. This article covers the important 
characteristics of this concept which is based on 
the foundation of creating reusable services or 
functions. 

The last topic in this volume covers a very common 
topic in computers i.e. Operating Systems. A 
look at the purpose of Operating Systems and its 
importance in computers is covered here. A list of 
the widely used Operating Systems in today’s world 
is also mentioned here.

We hope you enjoy reading this second volume of 
the Journal, through which we try to touch various 
aspects of the IT world.
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IT in News

Nokia backs 3D Printing for Mobile Phone Cases

Nokia is releasing design files that will let owners 
use 3D printers to make their own cases for its Lumia 
phones. Files containing mechanical drawings, case 
measurements and recommended materials have 
already been released by the phone maker.

Those using the files will be able to create a custom-
designed case for the Nokia Lumia 820 handset. The 
project makes Nokia one of the first big electronic 
firms to seriously back 3D printing.

Printing in 3D involves sending a design file to a 
printer that then forms a solid version of that object 
by slowly building it up in layers of plastic. Early 3D 
printers could only work in one colour but the latest 
versions can produce intricate, multicoloured objects. 
Nokia is also releasing a “3D printing development 
kit” to help people produce the cases. The files are 
already available on the site Nokia maintains for its 
developers. 

Currently the technology is used for rapid prototyping 
and can also be used in future to build customizable 
phones. 

Reference: 
http://www.bbc.co.uk/news/technology-21084430

Google ‘Planning’ to Kill Passwords

Since passwords have become an increasing problem 
for many, Google could be set to replace them entirely 
and is experimenting with USB keys, mobile phones 
and even jewellery that can act as a physical “key” to 

give users access to their account.
The Yubikey, which is believed to have been tested 
by Google, can automatically log users onto all their 
accounts without ever asking for a password by 
placing it into a Google laptop. The tiny key can be 
used in any machine with a USB drive, and acts as 
a physical “key” to unlock the user’s account. It can 
automatically log users in to all of their accounts, and 
even into their favorite websites, without ever asking 
for a password. 

The firm is also believed to be experimenting with 
wireless chips that are already built into some mobile 
phones, and can even be built in jewellery. ‘We’d like 
your Smartphone or smartcard-embedded finger 
ring to authorize a new computer via a tap on the 
computer, even in situations in which your phone 
might be without cellular connectivity,’ the team 
writes. The firm is thought to be developing a simple 
system to replace lost keys. The USB keys are resilient 
to being dropped, and can even be taken underwater 
without ruining them.

Reference:
http://timesofindia.indiatimes.com/tech/tech-
news/internet/Google-planning-to-kill-passwords/
articleshow/18089676.cms

Facebook launches “Graph Search”

Facebook recently unveiled its search tool, which 
it calls “graph search,” a reference to the network 
of friends its users have created. The company’s 
algorithms will filter search results for each person, 
ranking the friends and brands that it thinks a user 
would trust the most. At first, it will mine users’ 
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interests, photos, check-ins and “likes,” but later 
it will search through other information, including 
status updates. 
“While the usefulness of graph search increases as 
people share more about their favorite restaurants, 
music and other interests, the product doesn’t hinge 
on this,” a Facebook spokesman, Jonathan Thaw, 
said. 

Nevertheless, the company engineers who created 
the tool - former Google employees - say that the 
project will not reach its full potential if Facebook 
data is “sparse,” as they call it. But the company 
is confident people will share more data, be it the 
movies they watch, the dentists they trust or the 
meals that make their mouths water.

The things people declare on Facebook will be useful, 
when someone searches for those interests, said 
Tom Stocky, one of the creators of Facebook search, 
in an interview this week. Conversely, by liking more 
things, he said, people will become more useful in 
the eyes of their friends.

Facebook’s social search is also a step forward in a 
new type of Web search, one in which Google has 
made great strides. Engineers call it structured or 
semantic search, which means search engines that 
understand how people, places and things relate to 
one another, and not just key words. 

Graph search holds great value for advertisers seeking 
to target more precise audiences - like mothers in 
their 30s who listen to hip-hop and run marathons - 
and advertising remains Facebook’s principal source 
of profit. Additionally, the more data people share 
and search for, the longer they are glued to the site. 
But the company is aware of concerns about privacy. 
When announcing the tool, it took pains to point out 
that it would respect users’ privacy. If people do not 
want an embarrassing photograph to be ferreted out 
by a potential employer, for instance, they can make 
it visible only to those who have been winnowed 
down as “close friends.”

Reference:

http://timesofindia.indiatimes.com/tech/enterprise-
it/strategy/Graph-Search-Has-Facebook-found-a-
successful-business-model/ articleshow/18088256.
cms

Twitter to Open Office in Brazil

Without even setting foot in Brazil, Twitter attracted 
40 million subscribers in this social network-obsessed 
nation. Now Twitter is planning to open an office 
in Sao Paulo to cash in on that growth in a bustling 
market.

“We believe our new office in Brazil will allow us to 
get closer to the users and show the value of our 
platform,” the company’s new country manager for 
Brazil, Guilherme Ribenboim, told Reuters in a recent 
interview. Brazil is already Twitter’s second-biggest 
market after the United States in terms of accounts 
and ranks fifth by usage, according to the Paris-based 
market intelligence firm Semiocast.

The world’s sixth-largest economy, Brazil boasts a 
swelling middle class, which along with low Internet 
penetration has already lured other U.S. technology 
giants such as Facebook, Netflix and Amazon. All face 
the same challenge: how to turn huge audiences into 
profit.  Twitter, a privately held company valued at 
more than $8 billion, has at least two other good 
reasons to be in Brazil: the 2014 World Cup and the 
2016 Olympic Games. The social network hit a record 
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150 million messages during the London Games 
last year, displaying its business potential through 
hefty advertising contracts and unprecedented 
integration with TV networks. “The World Cup and 
the Olympic Games offer huge opportunities to 
leverage and show the potential of Twitter.

Reference:

http://gadgets.ndtv.com/social-networking/news/
twitter-plans-to-open-office-in-brazil-318630
 

Capgemini to hire 28000 in India by 2015

Capgemini, a $13.5 Billion corporation, is refocusing 
on its offshore consulting business model. Natarajan 
Radhakrishnan, who was instrumental in setting up 
Cognizant’s consulting practice, has been recently 
hired to lead Capgemini’s consulting practice from 
an offshore global delivery perspective. Currently 
Capgemini has around 42000 employees in India 
and it is planning to increase the strength to 
around 70000 by 2015. According to Capgemini 
India CEO Aruna Jayanthi, there is enough technical 
talent in India and companies need not focus on 

only engineering colleges to find such talent. The 
key is to look for folks with the right analytical 
and reasoning skills. However she agrees that the 
challenge is actually identifying people having an 
understanding of how businesses work and how 
technology facilitates businesses. 

In an interview given to Times of India, Aruna 
Jayanthi mentioned that the biggest growth driver 
today is improving customer experience in the wake 
of social media, mobility and analytics.

Reference

http://articles.timesofindia.indiatimes.com/2013-
02-15/job-trends/37119030_1_capgemini-india-
headcount-india-ceo-aruna-jayanthi
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IT for Small Businesses

- Prasad Chaubal
Email : chaubals@gmail.com

What Is A Small Business? 
The business could be categorized as small business 
based on the employee headcount or financials like 
sales, assets and net profits. Categorization based 
on the employee headcount is the most common 
and may range from 10 to 100 employees. Typical 
examples are local grocery stores, petrol pumps, small 
shops, restaurants, photo studios and other online 
businesses. The small businesses need low capital 
investment and the business owners have complete 
control of the business. Typically small businesses 
start at the lower end of the value chain so making 
the business profitable can take even years.  

Focus on Automation/Information Technology for 
Small Businesses
As employee strength is a key challenge for small 
businesses, a lot of processes manual.Automation 
of internal business processes could achieve a lot 
of productivity improvement. One of the biggest 
challenges for small businesses is to find new 
customers or market themselves amongst the 
crowded marketplaces. The traditional marketing 
mechanisms like newspapers, banners, leaflets, 
radio, television ads are costly options especially 
during the start up periods. So internet marketing 
can turn out to be a biggest boon for the business. 
To support optimized automated in-house processes 
and external interaction with customers/suppliers 
through internet, small businesses can benefit 
from the maximum usage of information and 
communication technologies. 

Information and Communication Requirements for 
Small Business
The main information and communication 

requirements for a small business are: 

A. Telephone services
B. Computers and PC Servers
C. Networks
D. Internet Connections

 

A. Telephone Services - The business should 
consider buying a decent telephone connection 
with additional facilities for extensions for different 
employees, conference call facility, voice mails, call 
forwarding etc. 
There are a lot of companies like MTNL, BSNL, 
Tata, Reliance, Airtel, Idea, and Vodafone who offer 
the traditional landline, mobile and advanced 3G 
telephone services. 
B. Computers and PC Servers – The business 
should consider buying a PC (Personal computer) 
and should use computers to store all the data 
electronically. 
As amount of data grows with number of employees, 
the business should consider buying a PC server. A PC 
server is similar to a normal desktop PC with larger 
capacity which is connected to a number of PCs 
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and acts as a central repository of business datalike 
product catalogues, quotations, contacts etc. Also if 
the business uses video files, images or databases, 
it makes sense to store these files on a PC server 
that is optimized for handling large amounts of data. 
The PC server should be selected on the basis of the 
following parameters. 

•    Processing Capacity
• RAM or memory capacity - The capacity 
recommended is 2 GB which should be scalable up 
to 8 GB  
• Hard disk storage – The hard disk storage 
recommended is 1 TB which should be scalable up 
to 8 TB 
• Redundancy - The ability to continue without 
interruption even if one of the disk drives fails.
• Data backup – Adding a tape backup unit and 
supporting backup software can also be considered. 
• UPS (Uninterrupted power supply) – It would 
protect the server from unexpected power failures. 
• Operating software – It is required to run the 
business software on the server and needs licenses. 
• PC Server support – On-site support is recommended 
for the PC server. 

The desktops/laptop scan be brought of the leading 
brands like IBM, Lenovo, Sony, Dell, HP/Compaq, 
Toshiba, and Samsung from retail stores like Vijay 
sales, Croma or online sites like flipkart.com, snapdeal.
com, jungle.com etc. There are other small retailers 
as well who would sell these products. 
The PC servers can be brought of the leading brands 
like Western Digital, Seagate, IBM, EMC, Dell, HP etc. 
and are available online on the vendor websites as 
well as through their retaining partners. 

C. Networks
For every business office using computers, it is 
recommended to have a LAN (local area network) in 
the office so that all the PCs can be connected to one 
another to facilitate network based services such as 
network printers/scanners, file sharing and internet 
sharing etc. The network can be physical or wireless 
like a WiFi network. The wireless network needs more 
security as the network is available to other users 
outside the office premises in the same/neighboring 

buildings. However it gives great flexibility in office 
space layout. 
There are a number of resources available on the 
internet that can help to set up networks. 

http://windows.microsoft.com/en-US/windows-
vista/Setting-up-a-home-network
http://h30440.www3.hp.com/learningcenter/
http://www.ibm.com/developerworks/library/l-lan/
index.html

D. Internet Connection (Cable and Broadband)
It is also very important to have internet connection. 
The speed of the internet connection depends on the 
bandwidth available. It is recommended to have the 
minimum total uncondensed bandwidth of 2 Mbps 
down/ 500 kbps up for up to 20 people. For more 
than 20 people, there should be 100 kbps per user 
down / 50 kbps per user up.The small business can 
also go for back-up internet connection if business 
is primarily internet driven. It is recommended to 
go for a broadband connection from local cable 
operator or leading broadband providers like 
MTNL, BSNL, Vodafone, Airtel, Reliance etc. Most 
telephone companies also offer broadband internet 
connections. 
Internet can be used to advertise the business on 
sites like yellow pages, Sulekha.com. Internet can also 
help to recruit employees (naukri.com, monsterindia.
com), find out about the competition/research the 
products (using Google/yahoo search),exchange 
emails(using Gmail, yahoo) etc. The business can also 
set up its own website using free tools like Google 
sites, wix.com, and webs.com). It would also be 
useful to get the business listed where people search 
local businesses e.g. Google places, Yahoo local etc. If 
the business is a restaurant, it would be useful to get 
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it listed on niche sites like Zomato.com.  

Public Internet Connection 
Many public transport facilitiessuch as airports, 
stations, hotels and coffee shops offer Wi-Fi (public 
wireless connection) which are easy and sometimes 
free to use. However these connections are less 
secured due to open public access. Many leading 
telecom providers like Airtel, Tata, and Idea etc. tie up 
with the transport facilities to offer Wi-Fi access. Also 
there are companies like Trustive, O-zone network 
who offer these services. 

Mobile Internet Connection
The mobile phone network can also be used to 
connect to the internet using a mobile phone working 
as a modem. The business owners can also consider 
using smart phones or tablets to access the internet. 
Also there are data cards/dongles available from 
multiple internet service providers like Tata Photon, 
Reliance Netconnect, Vodafone dongle which fit 
into the USB slots of the computers/ tablets. These 
data cards are “Internet on the go” but may be an 
expensive option and are available in 2G (reasonable 
speed)/ 3G (highest speed available in India) modes. 

Top 5 Strategies for Small Businesses:
Apart from these basic things like computers/
networks/internet, small businesses could consider 
additional strategies to optimize their IT investments. 
We believe that following 5 strategies can help a lot. 

1. Cloud computing
2. Open source software
3. Virtualization
4. VOIP instead of traditional land lines
5. Video conferencing & Screen sharing

Cloud Computing
Many businesses own and manage their own 
computer networks, but often struggle to keep their 
systems safe and sound against an army of viruses 
and new software installations. They may also need to 
keep large amounts of customer or supplier data on 
server computers based in their offices. In addition, 
not only a physical room may be required to keep 
fully backed up and secured computers, but also the 

business would need to pay for the electricity to keep 
the machines running. Cloud computing has evolved 
in an effort to address these issues. 
Cloud computing uses the internet to connect local 
PCs with computers located many miles away (often 
in different countries) that run the key business 
applications and store important data. The business 
still needs to be able to access the internet, so cloud 
computing does not remove the need for all the 
computers, but it can prevent  from having to run 
larger server based computers in the office. Cloud 
computing is also referred to as hosted software 
solutions. 

The Benefits of Cloud Computing For Small and 
Medium Sized Businesses
• Data and systems are maintained by computer 
experts who backup and protectthe data. 
• Data is protected from natural or manmade 
disasters affecting the office premises
• The hosting provider will make sure anti-virus 
software is up to date with all the patches. 
• Cloud computing gives the flexibility to add additional 
computers according to business timescales and 
growth plans and to turn off computers if business is 
a bit slower to save some money.
• Hosted applications can be accessed from 
anywhere in the world over internet by a distributed 
workforce. 

Issues of Cloud Computing For Small and Medium 
Businesses
• The business may not feel comfortable with the 
confidential data being sent across the internet and 
stored in another country. Indeed there may be legal 
issues with storing data remotely in some overseas 
countries. 
• Other people feel that cloud computing takes away 
control of their systems and don’t like having to ask a 
third party to make changes to a system configuration 
which would have some lead times. 
• The biggest disadvantage is small business is 
dependent on third party cloud service provider. If 
there are problems with the cloud service provider’s 
infrastructure, it could impact the operations of the 
business. 
So it is important to select the cloud provider with 
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a solid track record and robust practices. There are 
a number of cloud providers available in the market 
like Amazon AWS, Microsoft Azure, Google cloud, 
Rackspace, Netapp, Dropbox, BSNL cloud, Airtel cloud 
etc. Many cloud providers also offer special products 
for businesses like Office365 (Microsoft environment 
on cloud), Adobe connect (web conferencing on 
cloud), Amazon glacier (lowest cost data backup on 
cloud), salesforce.com/ sugarCRM (CRM solutions on 
cloud) etc. 
Cloud computing can be used for email hosting, 
web site hosting, CRM systems, storage systems and 
data backups. However applications that use a lot of 
multimedia data or office productivity applications 
which require frequent interaction with users are not 
good candidates for the cloud. 

Note: The small businesses can also consider leasing 
or hiring computer equipment which can help convert 
the upfront capital expense into monthly operational 
expense.3 year lease agreements are very common. 

Open source software
Typically the software is available from the leading 
vendors who charge heavy fees to install and 
maintain the software. So an alternative option is 
open source software which is developed by people 
for people.  The open source software is available 
in community edition and enterprise editions. The 
community editions are free of cost but the only 
support mechanism would be discussions forums and 
online communities. Professional editions come with 
a cost (though lower than proprietary software) but 
the support mechanism will be email/phone which is 
better than the community editions. 
The advantages are low costs and ability to modify 
the source code which allows experimentation. 
Also open source software users are not locked into 
vendor contracts or forced upgrades. 
The disadvantages are poor quality support 
documentation which calls for heavy maintenance, 
dependency on third party vendors for development/
maintenance on account of shortage of skills in the 
organization and concerns about quality, scalability 
and security mechanisms. 
So small business  IT staff  should study  the  
organization’s  requirements  and  spend time 

examining available open source solutions, especially 
the overall cost associated with implementation, 
integration and ongoing support. Often, the 
“enterprise edition” (with low fees that include 
technical support) is the wiser choice over the 
“community edition” (with no subscription cost but 
requires additional support/integration fees). 
LibreOffice, OpenOffice can be considered as 
alternatives for MS office. Open Workbench from 
Computer Associates is one of the very good open 
source project management tools. Tools like Maven, 
Hudson, and Bugzilla can be used for building/testing 
custom IT applications. Pentahooffers open source 
business intelligence products. SugarCRM is one of 
the leading CRM solution providers which also offers 
cloud based web based products. Openbravo offers 
the web based open source ERP (Enterprise resource 
planning) software on the cloud. Liferay portal offers 
the open source portal technology. 
In 2010, India strengthened its open standards 
movement by implementing a Policy on Open 
Standards for e-Governance, which should increase 
adoption of OSS in India.

Virtual computing
Virtual computing is a way of reducing the cost of your 
information technology by making best use of your 
hardware. Most servers in business run at a fraction 
of their full performance most of the time, and it 
makes sense to make best use of any equipment you 
already have.  Most computer equipments have been 
designed to run one operating system at a time but 
virtualization enables you to run many instances of one 
or many operating systems simultaneously therefore 
increasing the use of your server hardware. 

How does virtualization work?

The software behind virtualization very cleverly turns 
your hardware server into one or more virtual servers 
each of which have the same attributes as a real server, 
including processors, memory and hard disks. Virtual 
servers can be loaded with software and controlled 
and managed as if they were a physical box sitting 
under your desk. Virtual servers share underlying 
hardware resources as effectively as possible to 
ensure each is able to run fast and efficiently.   The 
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small business might typically need different servers 
like email server, web server, file server and database 
server. For example small business may decide to 
run the email system on Microsoft Exchange Server 
but database on an operating system called Linux. By 
using server virtualization small business should be 
able to host a lot of these systems on one hardware 
server as virtual computers.
Many leading vendors like VMware, Citrix, Microsoft, 
Dell offer virtualization software. Also there are some 
vendors like cameyo, Oracle VM VitualBox who offer 
free virtualization software.  

Is virtual computing beneficial for every business?
Not every organization will benefit from a virtual 
computer infrastructure. Here are some signs that 
a virtual computer environment may be useful for a 
small business: 

•   The business needs to run a number of different 
operating systems (i.e. Windows and Linux) 
•    The business has a reasonable technical background 
and understands IT systems well
•    The business foresees a requirement to install 
many servers over a short period of time  
•   The business prefers to run own email, file storage 
and database systems

If on the other handbusiness only needs a basic IT 
system with one or two PCs then server virtualization 
is not something they should be considering. 
Successfully installing, configuring and running a 
virtual infrastructure will require more IT experience 
than normally associated with setting up business 
systems. 

VOIP instead of traditional land lines
VOIP (Voice over internet protocol) technology 
can reduce the telephone bills really fast. Indian 
government has approved VoIP services under the 
National Telecom Policy 2012. In its current form, India 
only allows VoIP calls between computers within the 
country’s borders and between a computer in India 
and a telephone (fixed or wireless) outside India. But 
as per this report, VoIP approval decision will come 
into effect from April 2013 onwards.Cisco offers VOIP 
services in India and has good information on their 

web site for IP related products. 

Audio/ Video conferencing & Screen sharing
If there is a computer available on both the sides 
for a call, free audio calling services like Googletalk, 
Skype can also be considered.  Also there are service 
providers like Sabsebolo.com who offer free/paid 
options for multi-party telephonic conference calls. 
Many small businesses might have small budgets 
for travel but are heavily dependent on face to face 
interaction.  Video conferencing service providers 
address this challenge very well by providing the 
services at a fairly reasonable price.  Some of the 
leading providers areAdobe Connect, Cisco WebEx 
meeting center, Citrix Goto meeting and Fuze meeting. 
All these providers offer similar basic features but 
have some niche features. 
Screen sharing software is a great way of improving 
the productivity of IT users as well as the IT 
administrators. 
It also helps in collaborating with other users 
remotely, quickly and easily.  Multiple people in 
different locations around the country can work on 
a presentation or a project plan simultaneously from 
their desktop computers. 
TeamViewer is one such leading software. Also most 
of the providers listed above also provide screen 
sharing services. 
In addition to the strategies mentioned above, the 
small businesses can also consider purchasing the 
products specifically designed for small business. 

http://www.intel.in/content/www/in/en/small-
business/small-business-collection.html
http://www.hp.com/sbso/index.html
http://www.ibm.com/midmarket/us/en/
http://www.dell.com/us/business/p/

To mention a few software, Microsoft has a server 
operating system called “Windows small business 
server 2008” and “Windows essential business server 
2008”.  Ubuntu also offers Linux based free server 
but it requires a thorough understanding of a lot of 
networking basics like IP addresses, router hardware, 
file sharing permissions etc. The vendors who sell 
this hardware/software also assist in implementation 
and maintenance. 
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Productivity and data security are top concerns for 
business without an IT department. The Intel web 
site offers good productivity tips for small business 
owners. 

http://www.intel.in/content/www/in/en/small-
business/top-tips-for-boosting-your-productivity.
html

The small business can make use of all these resources, 
products, services available to them depending on 
their specific needs and effectively use IT in building 
and growing their businesses. 
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Social Network and Its Impact

- Shyamkant Matondkar
E-mail: shyamkant@gmail.com

What is SNS
SNS - Social networking site that’s the buzz word today 
can be defined as online service to build friends and 
relations among individuals with common interest or 
social ties.
Everyone especially youth, have their social network 
account or at least they are aware of names like 
Facebook, Twitter, MySpace, Google+, LinkedIn, Ning 
etc. There are dozen other SNS but widely followed 
and top ranked are the one above mentioned.
 

Figure 1: Overview of SNS 

Unlike older days like landline phone and distance 
calling, SNS are new fast and cheaper ways of reaching 
out to mass people. So people today are in digital age 
where boundaries between their real life and virtual 
life are blurred especially for young generation. With 
smart phone and SNS applications on it people are 
connected to the friends and relation on go. SNS can 

be thought of extension to your real world which 
is carried over to online to stay connected with 
people.

Worldwide SNS Use As Of Today

The Social networking sites and their popularity 
worldwide are depicted in below picture. Though it 
does not give exact statistic but shows the leading 
social sites used.
 

Figure 2: Geographic distribution of SNS

Types of Social Networks
There are different categories of SNS based on the 
services they offer. 
For example Facebook, twitter basically offer user to 
be connected to their friend and can create subgroups 
based on the interest. These subgroups are like our 
offline clubs, but give you 24 x 7 connectivity.

Content sharing Social network
Content based SNS like YouTube, Flickr gives user 
ability to publish their videos and photos to friends, 
gives feedback, and scroll through online other videos 
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and photos.

Business SNS 
Whereas SNS like LinkedIn are professional sites where 
people maintains their professional profile and make 
professional relations. Unlike traditional job sites like 
Naukari.com or Monster.com, professional SNS adds 
extra dimension and encourages employer to find 
suitable employee based on recommendations and 
ranking. This increases credibility of your experience. 
Also people form groups to discuss professional 
topics and get updates about industry updates and 
webinars etc.

Educational SNS
Educational SNS like Ning, Elgg and Clasroom2.0 
provide educators and students educational benefits 
of SNS. 

Matrimonial sites 
They are not termed social networks so far, but as it 
is used to find life partner through various available 
profiles, to a certain extent it provides service of 
social networks.

Benefits of Social Networks
SNS has multifold benefits, the way one uses it. One 
of the basic and simple benefit is it connects you to 
the other with your status, post, photos etc.
Finding people
• One of the great advantages of Social network is 
renewing old friendship which could be a difficult 
otherwise. Finding school friends, colleagues from 
past employer who might be relocated in different 
cities, countries, is easy on social sites. Thus you can 
be touch with them at least over web and revisit old 
memories.
• Thanks to Social networks which helps to find like 
minded and like interested people by creating groups. 
For example people interested in hiking, trekking 
activity forms a group and organize such activity 
either limited to group or professionally. 
• Matrimonial site could also be thought of SNS 
serving specific purpose. Though there is increasing 
likelihood of finding life partner on Facebook and 
twitter etc. But in India it’s probably not possible 
for Facebook or twitter to replace matrimonial sites 

since marriage decision is tightly integrated with 
family and society so far.
 
After all social networking is quantity and not quality. 
You cannot screen people as you do in real life.

Build Professional tie-ups
• LinkedIn like professional sites gives both employer 
and employee to develop professional contracts. 
Ratings and recommendation by previous manager 
and employer helps candidate to build his credibility.
It’s a great place to showcase your knowledge and 
talent and thus you can establish yourself as an 
expert. Many freelancers use dice.com and LinkedIn 
to get new project and contracts.
• Beyond people looking for internet friendship, 
tech savvy business are also using SNS to advertise 
and promote themselves to probable customers and 
same time enjoys the ease of getting in touch with 
clients and professional tie-ups.
• It helps companies to get attention to their products 
and establish a brand name by advertising campaign 
on social network. It’s a easiest and cheaper way to 
reach out potential customers. Companies can easily 
make out what people says about their products and 
thus getting feedback and knowing their opinion, 
helps to increase loyalty and trust. 
• SNS benefits small business to expand their contacts 
and acts a client management tool.  
• With SNS, businesses advertise targets mass people 
in cheaper way in specific demographics. By setting 
up business page you are able to instantly connect 
to many people otherwise it requires huge efforts to 
maintain client emails and send common broadcast 
to them which could be ignored as spam. 
• Many of the television shows now have setup a 
page e.g. Facebook page and asks audience about 
their feedback which helps them maintain their 
TRP. Mouth to Mouth or word of mouth publicity is 
inarguably the best way of publicity and with SNS 
going online it has given an extra dimension to it. 
Being open environment everybody can express their 
opinion just about everybody.

Benefits for Education
• Though education based SNS are relatively new, 
sites like Ning, Elgg gives befits of social networks 
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to educators and students. In future social network 
based e-learning tools seems promising given its 
ability to enhance social presence. 
Compare to commercial SNS these minimizes risk 
of student privacy. Site like LiveJournal gives users 
to post their blogs, journals with different security 
levels to restrict their visibility.
During the 2008 academic year, the College of 
Education (CED) at North Carolina State University 
(NCSU) reviewed several SNSs and ultimately selected 
Ning in education.
• Hosted by the Oracle Education Foundation, this 
free service is designed to be a password-protected, 
teacher-monitored, safe web-space that is free from 
advertising. The site is filled with project ideas and 
tools to help users create those projects, in an online 
space where students and teachers can collaborate 
together.
• Social media also helps teachers and parents to 
share progress of children and sharing feedback 
about their school activity. It’s an effective way to 
convey details to parents who cannot come to the 
school and get word out about school and events.
• Students perusing post graduate studies or 
professional certification find social networks a 
handy tool to build communities to share knowledge, 
practice and also get subject matter experts opinion, 
which enable learners to connect and collaborate on 
global platform.
• Today school kids and children use social media 
creatively to publish their interest. Children interested 
in poetry, or video editing for example publish their 
creativity and gets feedback from others, which 
encourages them.

Social networks for Cause
• SNS are impressive media to cause a revolution 
and spread a word to mass people. For example 
few months back Mumbai had a “Meter Jam” day 
against auto rickshaw drivers which was basically a 
spontaneous response to Facebook event. 

Negative Impact of SNS
Here, we will see some wrong sides of SNS:

Privacy and theft:
User data privacy is an open issue since the 

introduction of internet and online transaction and 
SNS are not away from it. Many SNS encourages 
you to fill in personal details, hobbies, relationship, 
photos, taste etc which is by default share to rest of 
the world and user is unaware of it. If you lose your 
banking account details to someone only thing you 
lose is money which can be recovered but if you lose 
your private important information which you would 
not love to, then it’s difficult to recover credibility 
and good name and it might results in legal hassles 
and waste of years. 
So one should always be careful when accepting 
friend request or disclosing personal information to 
the world.

Cyber bullying:
Its common term used over internet especially 
SNS. It refers bullying through information and 
communication media. Bullying over communication 
media do exists over phone, online chat rooms, 
emails, SMS etc but SNS has increased its instant 
reach and impact. Any abusive remark posted on 
one’s wall instantly published to all contacts of the 
user and thus though not physical but has definite 
emotional impact. Such impacts are devastating for 
victims. Recently in US teenagers have committed 
suicide due to cyber bullying.
Groups can be created to target a victim and abusive 
remarks, notes can be posted on his wall.
 Many Governments are also taking action against it 
and closely monitoring people’s activity over SNS.

Affecting social ties:
SNS are termed as social networks where we can 
make new friends keeping existing friends intact. With 
SNS we get in touch with friends and wish them for 
their B ‘days, anniversaries or post our condolences 
in case of any bad incidence. Here most of the time 
term Social misleads.
We only ’virtually’ do all this which weaken our social 
physical tie ups. Before SNS we used to call friends, 
go for outing, mix up in family or social functions 
physically which used to be core of our tight bonding. 
But with SNS we do all this things virtually most of 
the time due to lack of time. Study has found many 
of the SNS users are finding lonely due to this. Young 
generation play only online games which another 
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way hampering their physical growth, team spirit and 
ground sport skills.
Over usage of SNS also results in losing confidence 
when it comes to face to face communication skill to 
a certain extent.
After all one should always remember that social 
networks are extension to real world but not the 
replacement, hence should not get away from 
personal contacts and rapport with friends and 
relatives except when distance matters 

Impact on Professional career:
SNS can have a negative impact for both employee 
and companies. Many companies restrict us of 
SNS due to its misuse. It often found to be causing 
decrease in productivity, cost to company and certain 
cases employee loosing job as well. Many companies 
today slowly practicing, checking candidates SNS 
activity as it shows his true colour.  Many profiles 
contain embarrassing posts which job seeker’s future 
manager would not like to read.
Some time personal post or updates damage 
company’s reputation and thus contract of such 
employee is terminated. Post about dissatisfaction 
about yearly appraisal on SNS is one of the 
examples.
You should be always careful about your company 
policy and code of conducts when disclosing any 
information on social networks.
Many times even school children are also found 
publishing inappropriate post / pictures about 
schools and teachers on web. 
Remember a bad word spread like wildfire and 
ultimately ruins everything. 

Political revolution / Social riots:
SNS has also become an important media of revolution 
now days. Jasmine revolution which was initiated in 
Tunisia and claimed existing ruling government in 
many Middle East countries was spread through SNS 
like Facebook. 
The other example was seen in London rights where 
rioters used Facebook to spread rumors and thus 

spreading riots.
Also recently it was observed that youth from metro 
cities like Pune Mumbai uses Facebook to organize 
Rave parties.
Be cautious, any support to racism, riots and any anti 
law agitation could land up in imprisonment as many 
governments are closely monitoring the activities 
over social networks.

Word of Caution 
• Never disclose your personal information like cell 
no., address, and your schedule publically on web.
• Always utilize the “Privacy” settings on your 
account—you can adjust your privacy settings 
so as to control who has access to your personal 
information.
• Always use your real names instead of some freaky 
names which could have negative impact on your 
image that people carry.
• Do not post anything that might be embarrassing 
to you in a potential employment situation. 
• Considering benefits and negative impact, which 
SNS is best for you is a question of your own interest 
and objective to join the site.
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Company Profile – 
Adobe® Systems Inc.

- Amit Kesari
Email: amitsinh.kesari@gmail.com

The Beginning 
Named after the creek, Adobe Creek, running behind 
the house of one of the founders in California, Adobe® 
Systems Inc. (Stock Symbol: ADBE) was launched in 
1982 by John Warnock and Charles Geschke. Both of 
them met at Xerox Corporation when John Warnock 
accepted a position at Xerox’s “Graphics and Imaging 
Lab”, which was then headed by Geschke. John 
Warnock, named one of the “Ten Revolutionaries of 
Computing” in 1998 by “Computer Reseller News”, 
has a PhD in Electrical Engineering from University 
of Utah, USA, whereas Charles Geschke has a PhD in 
Computer Science from Carnegie-Mellon University, 
one of the topmost universities in USA. Together 
they created a language, which simplified printing 
text and digital images on paper. However, seeing 
the lack of interest on part of Xerox in their new 
product, they resigned and launched Adobe Systems. 
Little did Xerox know that this new technology, called 
PostScript® would soon revolutionize the desktop 
publishing industry.   

The Ascent
Adobe® received its first big break when Apple 
Inc. (formerly Apple Computer Inc.) decided to use 
PostScript® with its LaserWriter Printers. In fact, 
Apple purchased 19 percent stake in Adobe as part of 
the deal. The first printer equipped with PostScript® 
technology was brought into market in 1985. On 
20th August 1986, Adobe conducted its Initial Public 
Offering (IPO) with a split-adjusted (*) share price of 
$0.17. That very same year, Texas Instruments started 
using PostScript® technology in their IBM-compatible 
PCs.

In the year 1987, Adobe® launched its Illustrator 

software program for Apple Macintosh machines as 
a 
 Figure 3: The first Adobe® Illustrator Splash screen

font and logo development tool. The original idea 
was to merge the use of mathematical equations for 
smooth and curved lines and shapes by a system called 
Bezier Curves.  With the rising interest in computer 
images, Adobe® came out with Illustrator 88, the 
product name for version 1.7, in the beginning of 
the year 1988. It contained several new features and 
supported different platforms. However, the next few 
versions of Adobe® Illustrator did not fare too well 
and it was not until the launch of Illustrator 6 in the 
year 1996that Adobe® started making major strides, 
when the Adobe® team made some major changes 
to the user-interface and began supporting plug-insas 
well as True Type fonts in addition to PostScript Type 
1 font. Finally, with its version 7.0, Adobe® was finally 
able to beat its competition notably CorelDraw and 
FreeHand, as Illustrator became more or less the first 
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choice for designers. 

The Soar
In 1990, Adobe® introduced a graphics editing tool, 
called Photoshop that soon became its flagship 
product. Originally developed by the Knoll brothers, 
it completely won over the Adobe management 
and a licensing partnership was formed to launch 
the software. Even though, Photoshop was initially 
launched for Macintosh, support for Windows 
machines was added later on as well. In fact, Adobe® 
Photoshop is now referred to as the “industry standard 
for graphics professionals”. Over these years, Adobe® 
has produced more than 12 versions, with each 
version providing better and richer features. 
 

Figure 4The first Adobe® Photoshop Splash screen

In the year 1993, Adobe® added another feather to 
its cap, when it introduced the Portable Document 
Format (PDF) as well as Acrobat Reader (now 
Adobe® Acrobat) software. This file format took 
the industry by storm as it moved the world from 
paper documents to portable electronic documents 
that one could see on computers in a manner 
independent of the application software, hardware 
or the operating system. As a result, PDF greatly 
simplified the distribution of electronic documents 
as well as allowed the transfer of files between totally 
incompatible systems. In fact, in the year 2008, PDF 
was declared as an International Standard by the 
International Organization for Standardization (ISO): 
ISO 32000-1:2008.

It was also in the early 1990s that Adobe® went in 
an expansion mode by acquiring companies like 

BluePoint Technologies, Nonlinear Technologies, 
OCR Systems Inc. and Aldus Corporation. On May 
30th, 1997 Adobe® incorporated in Delaware by 
merging with and into today’s known Adobe Systems 
Incorporated. In the year 1999, Adobe® Systems 
exceeded $1 Billion in annual revenue for the very 
first time. Adobe® Systems has been also consistently 
ranked as the top place to work by Fortune magazine 
since 1995. In fact in 2010, Fortune magazine ranked 
it the topmost computer software company in the list 
of World’s Most Admired Companies. In May 2008, 
Great Place to Work® ranked Adobe Systems India 
Pvt. Ltd. as one of the top 20 places to work in India.

The Complementary
On December 12th, 2005 Adobe® Systems acquired 
its major competitor Dreamweaver in a stock swap 
(**) valued at $3.4 Billion. This acquisition added a 
plethora of products in Adobe® Systems portfolio 
such as Adobe Flash, Adobe Flex, Adobe ColdFusion, 
Adobe Dreamweaver, etc. and thus marked the 
entry of Adobe® Systems into the domain of content 
management system and building rich internet 
applications (RIA). In 2008, Adobe® launched Adobe 
Integrated Runtime (AIR), a cross-platform run-time 
environment that enabled the developers to combine 
HTML, JavaScript, Adobe Flash®, Adobe Flex® and 
ActionScript® and to deploy RIAs on a broad range 
of machines.

The Flip Side
Even though Adobe® Systems has displayed 
phenomenal growth in the past two decades, it also 
had its share of bumps along the road. Adobe’s Flash 
Player has often been criticized for suffering from 
performance, memory usage and security problems. 
In fact, in April 2010, Steve Jobs, former CEO of Apple 
Inc. published a letter stating the reasons why Apple 
won’t allow Adobe Flash on iPhone, iPod touch and 
iPad and one of them being security concerns.

In 2009, a British researcher, David Kierznowski, 
also found loopholes in the legitimate features of 
the PDF files, thus exposing computers to security 
threats. However, David, a penetration testing expert 
specializing in Web Application testing, clarified that 
these attacks were due to exploitation of the features 
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of PDF, rather than due to the vulnerabilities within the 
format. In the 27th Chaos Communication Congress 
(27C3) in Berlin, security researcher Julia Wolf of a 
US based company FireEye pointed out numerous 
security loopholes with the PDF standard. In fact, as 
per her findings, it is possible to write a PDF file that 
will display different content on different operating 
systems, browsers or PDF readers. However, Adobe® 
has clarified that the sandbox introduced with Reader 
X (Version 10.0) has the remedy to the mentioned 
problems as it executes the code separately in a 
“protected mode”.

The Present
In spite of all the criticism and roadblocks faced by 
Adobe® Systems, it is still a global market leader in 
providing content authoring, digital imaging and 
digital marketing solutions. In fact, such has been 
the global extent of Adobe’s market capitalization 
that more than half of Adobe’s revenue comes from 
business outside of United States. Today more than 
90% of creative professionals worldwide have Adobe® 
Photoshop® installed on their desktops. Omniture, 
an online marketing and web analytics business unit 
of Adobe® Systems and a leader in Software-as-a-
service, records nearly one trillion user transactions 
per quarter.

The Future
Innovation is the key to survival in this fast paced 
world and Adobe’s team is diligently working on it. 
It has already launched a few key products for the 
tablet PCs. Some of them are:

• Adobe® Photoshop® Touch: Part of the Adobe® 
Touch Apps product family, this application allows 
users to draw, paint and manipulate images and 
designs from a tablet and share it with friends and 
family via social networking sites like Facebook.
• Adobe® Kuler: Part of the Adobe® Touch Apps 
product family, this application enables users to apply 
appropriate color schemes to the pictures taken via a 
tablet or phone.
• Adobe® Ideas: Again part of the Adobe® Touch 
Apps product family, this application enables users 
to design using intuitive touch screen tools through 
vectors, layers and color themes almost anywhere. 

These designs then can be pulled into Adobe® 
Illustrator® or Photoshop® for applying the finishing 
touches.
• Adobe® Creative Cloud: This is a major new initiative 
that will redefine the content creation process. 
Adobe® Creative Cloud works as a hub for viewing, 
sharing and syncing files created by Adobe Touch 
Apps and Adobe Creative Suite and includes nearly 
20GB storage.
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acquired company.
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Modern Computing Interfaces

- Bhargav Gulavani 
Email: bhargav.gulavani@gmail.com

Last week I saw a small kid sitting in front of a tablet 
PC and a colorful encyclopedia page. I observed 
that the kid got attracted to the tablet. This was 
because the tabled PC was reacting to his gestures 
and touches, whereas the encyclopedia page was 
unresponsive to his touches. Such are the interfaces 
of the computing devices these days. Certainly, they 
have become more natural and intuitive to use over 
the years. Very soon the good old mouse and joystick 
would be relegated to museums. Over the past few 
years we have seen a gradual transition from these 
input devices to more natural and intuitive-to-use 
input devices. Initially we saw the touchpads – input 
device that recognizes finger’s motion on the pad to 
control the cursor location on the screen, we then 
saw screens accepting pen/stylus input, followed by 
screens recognizing human touch. The state of the art 
touchscreens recognize several touch based human 
gestures including multiple simultaneous touches, 
a.k.a., multi-touch, tap, and variable pressure. 
Moreover, today we see computing devices that 
accept inputs from human gestures beyond touch. 
More commonly observed in gaming consoles, such 
devices recognize human gestures like hand waving, 
running, jumping and the like. Some game controllers 
and even mobile devices recognize human speech. 
However, speech recognition has been around for 
some while now without any disruptive applications 
in electronic devices. 
In this article we will review the basic scientific 
principles at the heart of modern interface 
technologies, and provide a comparison among 
competing technologies. Most of the touch screens on 
mobile devices employ either resistive or capacitive 
sensing which have been known for decades now. 
These sensing techniques use variation in resistance 

and capacitance to recognize the location of touch 
on the screen, respectively. We will review the basic 
principles of resistive and capacitive sensing and how 
they are used for touch based gesture recognition. 
More natural human gestures are recognized by 
employing 3D cameras. These cameras generate 
photographs capturing depth of each point in the 
scene in addition to capturing color information. We 
will also study the basic principles of 3D cameras and 
their practical applications.

Resistive sensing
 

Figure 5: Basic circuit of linear resistive sensor

Resistive sensors are very popular, relatively 
inexpensive and one of the oldest type of sensors. 
The basic principle of resistive sensors is quite simple 
and can be explained by the schematic circuit shown 
in Figure 3.
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Figure 6: Schematic of resistive touchscreen (adapted from [1])

Consider a uniform resistive rod having a sliding 
wiper that can move over it while making an electrical 
contact. When a voltage is applied across the resistive 
rod, the position of the wiper along the resistive rod 
can be determined by measuring the voltage at the 
wiper. This follows from the ohm’s law, V = IR, and 
the fact that resistance of a uniform resistive rod is 
proportional to the ratio of length of the rod and 
its cross-sectional area, R α L/A. For the schematic 
circuit in Figure 1, La = Vout x (La + Lb) / VT. The circuit 
shown in Figure 1 is also called as voltage divider.

The above mentioned concept forms the basis of 
resistive touchscreens. Typical resistive touchscreens 
consist of a glass or acrylic panel coated with two 
layers of thin electrically conductive and resistive 
material made of ITO (indium tin oxide). These layers 
are separated by invisible spacers. These layers touch 
each other upon application of pressure by human 
fingers or a stylus. The exact touch location can be 
detected by the resistive sensing principle discussed 
above. Figure 2 shows the schematic diagram of 
resistive touchscreens. The resistive touchscreen 
controller detects the exact touch location as follows. 
Initially it applies a voltage across the screen in Y 
direction, and the voltage is measured from one of 
the X electrode. The contact made between the two 
layers as a result of pressure application creates a 
voltage divider at that point along the Y direction. This 

helps determine the Y coordinate of the touch. The 
same process is repeated by applying the voltage in X 
direction to determine the X coordinate of the touch. 
Thus the sensing circuitry of resistive touchscreens is 
relatively simple and easy to understand.
Recently resistive touchscreens that can detect 
multiple simultaneous touches have also been 
developed. In these touch screens both the layers 
have lines of ITO material instead of a uniformly 
spread ITO layer. One of the layers has column lines 
whereas the other layer has row lines of ITO, thus 
forming a grid. Multiple simultaneous touches make 
different rows and columns to come in contact, thus 
enabling all simultaneous touches be recognized. 
Moreover, recent advances in resistive technology, 
has even made it possible to measure pressure in 
addition to vanilla touch coordinates on the screen 
thus enabling more gestures to be recognized.

Capacitive Sensing
Capacitive sensing is based on the electrical concept of 
capacitor. The simplest capacitor consists of two metal 
plates placed close to each other without touching 
and separated by a dielectric material (an electric 
insulator) like air, vacuum, plastic, or almost any 
non-conductor of electricity. When current is applied 
to these plates, they accumulate electric charge. 
Capacitance of a system refers to the measure of its 
capability to store electric charge. The capacitance 
C of this parallel plate capacitor is proportional to 
the ratio εrA/d, where A is the effective area of the 
plates, d is the distance between them, and εr is the 
relative permittivity of the dielectric material (also 
known as dielectric constant). From the relation C α 
εrA/d, it follows that capacitance changes as a result 
of change in the distance between the two plates, or 
change in the effective area of the plates, or change 
in the dielectric constant of the material between 
the plates. If one of the plates of the parallel plate 
capacitor is movable then by measuring the change 
in the capacitance, we can measure the change in 
position of the movable plate. This forms the basis of 
capacitive sensor. The schematic of such capacitive 
sensor is shown in Figure 3.
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Figure 7: Rudimentary capacitive sensor, variable 
spacing

The fact that human fingers have small amount of 
electrostatic charge is at the heart of capacitive 
touchpad or touchscreen design. The tissues of 
human body are filled with conductive electrolytes 
covered by a layer of skin – a dielectric. A simplest 
touchscreen can be constructed by coating one 
side of the insulator with conductive material. A 
small voltage is applied to the conductive layer thus 
creating an electrostatic field. When a human finger 
touches the other side of the insulator, a capacitor is 
dynamically formed. Due to the sheet resistance of 
the conductive layer, each corner can be measured to 
have different effective capacitance. The capacitance 
measurement from each corner enables detection of 
exact touch location. 

Capacitive touch screens can measure multiple 
simultaneous touches by employing a variation 
of basic scheme described above. Such schemes 
typically use two layers of conductive material that 
are etched with parallel lines or tracks. These parallel 
tracks are placed above one another separated by a 
dielectric material in such a manner that the parallel 
lines of the two layers are perpendicular to each 
other thus forming an X-Y grid. These layers can be 
coated with additional protective insulating layers. 
The intersection of the X Y lines forms a capacitor. 
A small voltage is applied to one of the layers. Due 
to this structure the electrostatic field “bubbles out” 
of the protective coating. The local electrostatic field 
changes whenever a human finger comes in close 
proximity of the protective screes, thus reducing the 
local mutual capacitance. The capacitance change 
at every individual point on the grid is measured 

to accurately determine the touch location on the 
screen. This design allows multiple simultaneous 
finger touches, also known as multi-touch, to be 
detected.

Measuring capacitance change is at the heart of 
capacitive sensor. Capacitance is generally measured 
indirectly by using the capacitor to control the 
frequency of an oscillator. This circuitry is much more 
complex than the one used for resistive sensing. 
Furthermore, capacitive touchscreens invariably 
require a stylus whose tip carries an electrostatic 
charge like human finger, in contrast to resistive 
touchscreens/touchpads which can work with any 
styli. However, one of the appealing characteristic of 
capacitive touchscreens is the absence of any moving 
parts unlike the upper layer of resistive touchscreens 
that gets depressed by application of pressure to 
touch the lower layer. Hence, traditionally, capacitive 
touchscreens are known to be more sensitive, or 
responsive, than their resistive counterparts. The 
characteristics of resistive and capacitive touch 
screens are compared in the following table.

Parameter Resistive Capacitive

Sensitivity Less compared 
to capacitive

Highly sensitive

Sensor 
complexity

Relatively 
simple

Relatively 
complex

Cost Less High

Ruggedness Yes No

Stylus Fingers, any 
pointed device

Fingers or 
pointing device 
with specialized 
tips that can 
hold static 
charge

Apple’s iPhone comes with capacitive touchscreen. 
Whereas HTC, LG, Samsung, and Motorola ship some 
phones with resistive touch screens and some phones 
with capacitive touch screens. Most of the low cost 
Android tablets manufactured in China have resistive 
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touchscreens. A partial list of popular phones with 
resistive and capacitive touchscreens is available at 
[5, 6]. However, due to their high sensitivity capacitive 
touchscreens are becoming a de facto standard for 
tablets and smartphones.
In principle, human finger need not necessarily touch 
the capacitive sensor for inducing a capacitance 
change. Researchers have exploited this fact to build 
capacitive sensing devices that can interpret gestures 
made by human fingers without touching the screen, 
thus enabling 3D gesture recognition. A prototype 
built on this principle is described in [4]. However, 
such systems can recognize human finger gestures 
only within a small distance from the screen. In 
practice, 3D gesture recognition uses specialized 
cameras as we discuss in the next section. 

3D Sensing
3D sensing refers to a set of techniques of generating 
two dimensional images that associate a distance 
value, from a common reference, with each point 
in the image. The resulting image is called as range 
image, 3D image, or depth image. This is in contrast to 
images generated by common pocket cameras which 
associate a color value with each point in the picture. 
3D sensing is also referred to as depth sensing or 
range sensing in literature. The sensor devices used 
to generate depth images are called 3D cameras, 
range cameras, depth cameras, or RGB-D cameras.
Range cameras use a beam of laser light or infra-
red (IR) light as a probe to identify the distance of 
surface points of the subject. The simplest technique 
uses the time-of-flight measurement to measure the 
distance. In this technique a pulse of light is flashed 
on the subject and the round trip time of that pulse is 
measured to determine the distance of a surface point 
from the camera. Since the speed of light c is known, 
by measuring the round-trip time tR the distance 
of the surface point can be calculated as (c x tR)/2. 
The depth profile of a surface can be calculated by 
repeating the abovementioned procedure for all, or a 
discretized set of points in the subject. The precision 
of this technique depends upon the precision with 
which the round trip time of the pulse of light can 
be measured. Since the speed of light is very high, 
these cameras are prone to errors ranging over a few 
millimeters. 

Another popular technique for 3D sensing is 3D 
triangulation. In this technique a laser beam or IR 
beam is projected onto the surface and a camera 
placed at a known distance from the beam projector 
is used to locate the projected beam of light on its 
screen. Depending upon the distance of the subject, 
the beam appears at different locations on the 
camera’s screen. This is illustrated in Figure 4. This 
technique is called triangulation because the beam 
projector, the camera and the point at which the 
beam hits the subject form a triangle. This triangle 
can be completely defined by knowing the distance 
between the beam projector and the camera, the 
angle at which the beam is projected and the location 
at which the beam illuminated surface point appears 
within the camera’s screen. A variant of this technique 
projects a line of light, instead of a point, onto the 
surface so as to measure the depth of several surface 
points simultaneously. 
 

Figure 8: Schematic of triangulation based range 
sensing camera

Primesense 3D camera uses triangulation technique 
for depth sensing. However, it projects a grid of 
light onto the surface to detect the depth of several 
subject points simultaneously. These cameras form 
the heart of the 3D gaming console Kinect. In game 
controllers, 3D cameras are used to calculate the 
distance of various subject points at a very high 
frequency. The difference between 3D coordinates of 
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the subject over time is used to identify gestures like 
hand waving, running and the like. ZCam 3D camera 
employs time-of-flight technique for capturing 3D 
images. This camera is primarily targeted at gesture 
recognition in game controllers and is used in EyeToy 
game controller. 

Although the recent applications of 3D cameras 
have been in the gaming industry, with Microsoft’s 
Kinect being the leader of the pack, 3D cameras 
have tremendous applications in Robotics. Such 
cameras can combine the functions of normal 
cameras (for 2D image) and laser range sensors (for 
distance measurements) that have been traditionally 
used in robotic sensing. Moreover, these cameras 
are available at as low price point as $20-$30 per 
sensor and intense competition in this vertical will 
only drive the cost downward. This will accelerate 
the application of 3D sensing in other computing 
activities. For example, this would make possible 
gesture based user interfaces for applications like 
CAD, web browsers, document preparation tools, 
and so on. Furthermore, the more expressive the 
input to computing devices gets, the more natural 
would be the response from these devices. For 
example, on sensing the user sweating, the device 
would recommend him/her to switch on the fan. The 
possibilities are limitless. Interesting times lie ahead 
in computing interfaces.
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IT Trivia

1. Into how many zones are DVDs divided 
worldwide 
a. Eight
b. Seven
c. Six
d. Nine

2. Who developed PASCAL in 1968-70
a. Niklaus Wirth
b. Rick Mascitti
c. Bob MetCalfe
d. Thomas J.Watson Sr.

3. What is the name of the 64bit processor, 
code named Merced, from Intel
a. Itanium
b. Pentium
c. Quandrium
d. Celeron

4. What is Symbian?
a. Software product
b. Computer OS
c. Anti-virus
d. Mobile OS

5. What is CE in Windows CE, OS from Microsoft 
for palmtops?
a. Consumer equipment
b. Customer ease
c. Consumer electronics
d. None of the above

6. What is Halloween Documents?
a. Results of tests conducted by MS on Linux to 
help plan overcome Linux
b. Results of tests conducted by Linux on MS to 
help plan overcome MS
c. Results of tests conducted by Mac on Linux to 
help plan overcome Linux
d. Results of tests conducted by Mac on MS to 
help plan overcome MS
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Service Oriented Architecture (SOA)

- Rohan Mhasalkar
 Email: rohan.mhasalkar@gmail.com

Service Oriented Architecture is a methodology to 
create software in the form of separate units called 
“services” which can inter-operate with each other 
and can be reused. These individual services are 
various components of business functionalities for 
an organization. The services can be made available 
or published to the consumers who want to use 
them. The World Wide Web Consortium (W3C) 
defines Service Oriented Architecture (SOA) by 
“A set of components which can be invoked, and 
whose interface descriptions can be published and 
discovered”.

SOA is not a new thing, the Software industry has been 
on the journey towards SOA since quite some time 
now. For many, the first service-oriented architecture 
was with the use DCOM (Distributed component 
object model) or Object Request Brokers (ORBs) 
based on the CORBA (Common Object Request Broker 
Architecture) specification. This is really responsible 
for increasing the awareness of SOA in the software 
industry. 

The most important concept used within SOA is 
reusability of components. For many years, people 
have known that if software can be created in a 
way that it can be reused, it will be much better in 
terms of cost as well as time efficiency. SOA is not a 
quick solution, it is a journey that has slowly evolved 
through the years, and is still evolving. It can be seen 
as an extension of older concepts of Distributed 
Computing and Modular Programming.  

We all are aware of the importance of IT in today’s 
business world. Today, more and more activities of an 
organization are being automated. As IT has helped 

in automation of implementing business processes, 
the business decision makers have become more 
dependent on IT. With the scope of IT growing bigger 
by the day, it becomes important to build software 

and solutions in such a way that they can be easily 
integrated or expanded or merged to work with 
others. This is a significant aspect in keeping up to 
pace with the organization growth due to acquisitions, 
mergers, expanding the businesses domain etc.
SOA enables organizations to make business 
decisions supported by technology instead of making 
the decisions that are driven by technology. Hence 
it helps achieving a close collaboration between 
business perspective and the technology.
At a very high level, a basic Service Oriented 
Architecture can be pictorially described by the 
below diagram:
 
The request and response are defined in such a way 
that its understandable by both the Service Provider 
and Service Consumer. This is done through pre-
decided and defined protocols and messages.

Principles of SOA
The following guiding principles define the ground 
rules for development, maintenance, and usage of 
the SOA:
•             Reusability  –  Software development is always 
easier and faster if its components can be reused. 
This is the main principle behind this architecture i.e. 
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to reuse the various components rather than creating 
new ones.
•     Granularity – It is the extent to which a software 
system can be broken into independent parts.
• Modularity – Modular programming is an technique 
that increases the extent to which a software is 
composed of separate independent components 
called modules.
• Interoperability – This approach promotes 
the interaction between different modules.
• Compliance to standards – For every SOA 
based system there are specific standards which are 
pre-defined and are followed.

Explanation of some SOA concepts
The SOA implementations rely on a network of 
software components called services. Services are 
loosely coupled units of individual functionality. Each 
service implements one action such as filling out an 
online reservation, carrying out a bank transaction 
or an airline ticket booking, creating a new account 
etc. The services are developed by using traditional 
languages like Java, C, C++, COBOL, Visual Basic etc. 
These services then use pre-defined protocols and 
rules to connect to each other and pass messages. 
Creating an effective Service Oriented Architecture 
requires good amount of planning and patience as 
well, as the benefits may not be seen initially, but are 
mostly long-term.
Some of the important terminologies and protocols/
languages used within SOA are:

XML (Extensible Markup Language) - XML is a very 
commonly used markup language that has a pre-
defined sets of rules for encoding. It is a generic 
language used which is simple and easy to use. 
Extensive use of XML is made in SOA to structure 
the data that is sent across and interfacing with SOA 
services. 

WSDL (Web   Service  Description     Language) –
WSDL is an XML based language used to describe 
the functionality offered by web services. A WSDL 
description of a web service provides a machine-
readable definition of different aspects of the service 
i.e. how it can be run, what are the parameters 
expected etc.

SOAP (Simple Object Access Protocol) – This is the 
protocol used to describe communication protocols 
between web services. It relies on XML for the 
message format and also on other protocols such as 
HTTP(Hypertext Transfer Protocol) and SMTP (Simple 
Mail Transfer Protocol) for message transmission and 
communication.

UDDI (Universal Description, Discovery and 
Integration) – UDDI is a platform-independent, 
XML based registry for businesses worldwide to list 
themselves on the Internet and a mechanism to 
register and locate web service applications. The 
registry is a very important component of SOA since 
it acts as acentral reference point in the architecture. 
Typically an anomaly for UDDI can be given as Yellow 
and White pages for business phone directory.

Enterprise Service Bus (ESB) – In a Service Oriented 
Architecture, different pieces of software talk to each 
other by sending messages. To transport messages 
between software components, the SOA typically 
uses a concept which is known as ESB. The ESB acts 
like a phone system, it is like a layer that runs on top 
of the network system and provides a messaging 
service. Some of the primary functions of an ESB are 
to monitor and control message routing, resolving 
contention between service components and to 
control deployment of services.

SOA Governance – Thisis a concept used for 
representing activities for exercising control over 
services in the SOA. This is to monitor that the 
required functionalities within the organization are 
being delivered and its adding value to the business. 
The concept of SOA governance is similar to IT 
governance, with the implicit assumption that SOA is 
just one more IT asset which requires governance.

Business Process Management(BPM) – BPMis a 
management approach of aligning various processes 
and aspects of an organization with the needs of the 
client. It drives business effectiveness and efficiency 
by collaborating innovation, flexibility and use of 
technology.
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Benefits of SOA
•   If effectively implemented, SOA can help businesses 
respond more quickly and in a cost-efficient way to 
changing market conditions.
• It promotes reusability which saves a lot of time 
in re-creating any code or component which was 
created earlier.
• This architecture is platform independent which 
makes it easily compatible and adaptable. 

Challenges in adopting SOA
Although very effective after implementation, there 
are various challenges which one has to consider 
while planning for SOA implementation. Some of 
them are as mentioned below:
• The entire base of SOA is on services and their 
interaction with each other. Depending on the 
design, services may generate millions of messages. 
Managing this can become complex and difficult.
• Providing sufficient levels of security can also be a 
big challenge.
• Change Management can be challenging due to the 

multiple places where the service can be used.
• As SOA is an evolving technology with a lot of 
changes happening every year, there has always been 
a shortage of skilled people in this area.

Different SOA Suites available in market
Various companies have built comprehensive SOA 
products that will be able to address all the different 
concepts like governance, integration, business 
process management and so on. Some of the popular 
ones are built by IBM, Oracle, Telnet, Microsoft and 
Tibco amongst other companies.
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Introduction:-
Operating System is a word which has now become an 
integral part of our life. We speak of Windows, Linux, 
Mac; and Android etc. every now and then. There are 
no desktop/laptop users (simple or advanced users) 
which are not aware of Windows operating system. In 
Information Technology industry, Operating Systems 
have gained extreme importance.  For CIOs/IT heads, 
it has become a very important decision to select the 
most suitable Operating System(s) for the required 
company environment.

But how many of us actually know about what is an 
operating system? In short, what all of us are aware 
of is for effectively running computers, it is required 
to have Operating System. It is indeed important to 
give a thought on some of the below questions,

1)  Why is it necessary to have operating system to 
run computers?
2) What does it exactly mean effectively using a 
computer? 
3)  Day to day electrical accessories such as lights, 
fans start/stop by switching the power button on or 
off. In similar manner, computer also starts/stops by 
switching the power button on or off. Then why lights 
and fans do not require operating system to operate? 
Why only computers require the same? 

Knowing all the above points is also equally important 
along with using the operating system. Before 
proceeding ahead, let us understand what does a 
COMPUTER mean?

As the name suggests, Computer simply means a 
device which computes. Computer is nothing but 

an integrated set of hardware components such as 
Motherboard, CPU, RAM, hard disk, monitor, mouse, 
keyboard etc. Along with the stated hardware; 
computer consists of the operating system that co-
ordinates the activities of the hardware components 
for performing a given user task.

The underlying HARDWARE COMPONENTS OF 
THE COMPUTER UNDERSTAND ONLY BINARY 
NUMBERING SYSTEM AND USES THE SAME FOR ITS 
FUNCTIONING. These are nothing but the electrical 
signals represented by 0s and 1s. 

Brief look at Binary and Decimal Numbering 
System:-
First, in order to understand Operating System, it is 
required to understand below numbering systems 
as the discovery of Operating System is greatly 
dependent on these two.

1) Decimal numbering system
2) Binary numbering system

Decimal Numbering System is the one which is most 
commonly used in our day to day life. Every human 
being uses this numbering system in his daily routine 
whether it is a banking transaction, buying goods 
from glossary shop or even while playing games such 
as cricket, table tennis, carom etc. 
In decimal numbering system, we use symbols 
ranging from 0 to 9.  This means that the base for 
this numbering system is 10, and as we move one 
position to the left, we add one more multiple of 10; 
starting with 100, then 101 and then 102 and so on. 

Consider a number 13 here. The mathematical 
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division of this number is,
13= (1x10) + (3x1)
Now consider a number 1333. The mathematical 
division will be,
1333= (1x10x10x10) + (3x10x10) + (3x10) + (3x1)

This same idea can be extended when the numbering 
system has only two symbols 0 and 1 instead of 
nine symbols from 0 to 9. Let us move on to Binary 
Numbering System. As the names suggests, this 
numbering system has only 2 symbols 0 and 1. That’s 
it. 

Consider dividing decimal 13 to an equivalent binary 
value.
Decimal 13 = (1x2x2x2) + (1x2x2) + (0x2) + (1x1) = 
1101 in binary.

This means decimal 13 is written as 1101 in binary 
numbering system. This means that the base for 
this numbering system is 2, and as we move one 
position to the left, we add one more multiple of 2; 
starting with 20, then 21 and then 22 and so on. Now 
imagine, how long and tedious it will be to write 1333 
in Binary??

The point is underlying HARDWARE COMPONENTS 
OF THE COMPUTER UNDERSTAND ONLY BINARY 
NUMBERING SYSTEM AND USE THE SAME FOR ITS 
FUNCTIONING. Just imagine how difficult it will be 
for a normal user to interact with a computer in 0s 
and 1s. This is where Operating System comes into 
picture. Operating System acts as an intermediate 
medium between computer hardware and a human 
being so that the computer can be used effectively.

An operating system (OS) is a collection of software 
that manages computer hardware resources and 
provides common services for computer programs. 
The operating system is a vital component of the 
system software in a computer system. Application 
programs require an operating system to function.

How Operating System Works :-
Below is the brief procedure about what happens 
when a user fires a command for a computer to 
execute. A command is nothing but the instruction 

provided by the user for computer hardware to 
execute. The instruction can be given through the set 
of software programs running on the computer.

In this way, the user can perform complex tasks using 
the operating system. Such complex tasks are either 
hardcoded into the operating system or are tasks 
written by users with the help from operating system 
provided functions and programs.

•  User executes a command
•  Operating System receives the command and sends 
a user acknowledgement confirming him that it has 
received the instructions.
• Operating System converts the instructions in 
binary numbering system which can be interpreted 
by computer hardware.
•  Computer completes the allocated work. Sends the 
result in binary format back to Operating System.
• Operating System converts the result in user 
understandable format i.e. decimal format.
•  Operating System sends the result back to user.

This is what the real use of Operating System is. It 
is not required for a normal user to understand a 
machine language and work with the computer. 
Operating System facilitates a normal user to use the 
computer with ease. You can compare the computer 
hardware with a human body itself.

1)  Central Processing Unit (CPU) can be compared 
with human brain. In simple words, CPU means 
the processor present in the computer system. 
Intel processors can be a very good example here. 
E.g. 8085/8086/Pentium 1/Pentium 2/Pentium 3/
Pentium 4/ Dual Core/Quad Core/Core 2 Duo/i3/i5/
i7 etc…
2)  Computer hardware parts can be compared with 
human body parts
3)  Operating System can be compared with the 
signals which human brain sends to different body 
parts for functioning of the human body.

A program which user executes is nothing but a 
set of instructions for computer to execute. These 
instructions reside in primary memory (also known 
as RAM). Processor reads instructions one at a time 
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from primary memory and executes each instruction. 
This sequence goes on until all the instructions get 
executed. This is also known as fetch and execute 
cycle.

1)  At the start of the cycle, CPU fetches the instruction 
from memory. Operating System maintains a 
mechanism named Program Counter. This counter 
keeps track of instructions to execute. It holds 
the memory address of the next instruction to be 
executed.
2)  The instruction is then loaded in CPU register known 
as Instruction Register. Consider this to be CPU’s 
internal memory. The processor read the instruction 
and performs the task. The instructions may specify 
sequence of instructions to be executed. 
3)  In order to finish the instruction execution quickly, 
Operating System creates processes. A process is 
nothing but the mechanism to execute the instruction. 
These instructions are then assigned to multiple 
processes simultaneously. The processes look after 
successful execution of these instructions.  CPU i.e. 
Central Processing Unit controls all these processes 
and makes sure that the work gets finished on time.
4)  Operating System process divides the instruction 
assigned to it even further into subtasks. The process 
creates its children which are known as threads. 
Then the threads work on these subtasks. This 
goes on for multiple processes which in turn create 
multiple threads and so on. This makes execution of 
instructions very fast which in turn makes program 
execution very fast. 

Features of Operating System:-
•  Multitasking:-
This means Operating System can execute multiple 
tasks simultaneously in order to finish the work 
quickly. Point no. 3 mentioned above comes into 
picture here.

•  Multithreading:-
Operating System process divides the task assigned to 
it even further into subtasks. Point no. 4 mentioned 
above comes into picture here. This method is known 
as multithreading. 

•  Multiprogramming:-
Operating System allows user to execute multiple 
application programs simultaneously. Consider using 
Microsoft word, yahoo messenger and accessing 
Facebook from internet browser at the same 
time. This means the user can execute multiple 
programs at the same time and finish his work faster.  
Multiprogramming internally uses multitasking 
feature as a single program consists of multiple tasks 
to execute.   

•  Multiuser:-
Operating System allows multiple users to use the 
computer at the same time from different access 
points.  Consider one user sitting in office and 
accessing the computer and the other user working 
from home and accessing the same computer. As 
a security measure, each user is allocated its own 
personal space so that no user can hamper the work 
of other user. This means multiple users can finish 
their work at the same time. In real time, some of the 
Operating Systems even allow hundreds of users to 
be connected to a computer at the same time.   

List of some of the Operating Systems available:-
To name a few, below is the list of some of the 
operating systems available in the market. Not all are 
included in the table.
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Hardware Type Operating System (OS) 
Available

Desktop Computers / 
Laptops

• Windows OS (95, 
98, 98SE, ME,XP, Vista, 
7, 8) 
• Windows Server 
2000,2003,2008
• IBM AIX
• HP UX
• Solaris
• Linux for desk-
tops (e.g. Ubuntu, Mint, 
Fedora, Gentoo, CentOS 
etc..)
• Linux for servers 
(e.g. Oracle Enterprise 
Linux, RedHat Enterprise 
Linux, RedHat Advanced 
Server, CentOS, Ubuntu 
Server, Suse Enterprise 
Linux etc.. )
• Chrome OS by 
Google

Mobiles and Tablets • Android by 
Google
• S40 by Nokia
• Symbian OS by 
Nokia
• Nokia OVI OS
• BlackBerry OS
• Windows Mobile 
OS (Windows Phone 7, 
7.5, 8)
• iOS by Apple
• BADA by Sam-
sung

How do I choose a correct Operating System:-
With the availability of so many Operating Systems 
in the market, the most important task is to choose 
the right Operating System according to the 
requirement. 

For normal users who use computers for simple tasks 
such as using internet, learning typing, playing games, 
watching videos etc., Windows operating system 
is supposed to be the most convenient and user-
friendly. In short, those users who are willing to learn 

computers starting from scratch can use Windows 
easily. Currently Windows 7 is the most stable 
version of Windows operating system compatible 
with current generation computers. Windows 8 has 
been recently introduced by Microsoft and will slowly 
replace Windows 7.   

As you can see in the below graph, Windows has the 
highest Desktop OS market share due to its ease of 
use.
 
Desktop OS Market Share
For slightly advanced users who use computers for 
writing emails, preparing word-excel-PowerPoint 
documents, photo/video editing etc., they can go for 
Windows or Macintosh (Mac) operating systems. Mac 
is an operating system developed by Apple. Mac OS 
is also very good in providing high quality graphical 
interface. 

These users can also use UBUNTU Desktop Linux 
operating system. UBUNTU Desktop Linux is the 
most user friendly Linux operating system with 
high graphics support. Advantage of using UBUNTU 
Desktop Linux is its free. This means it is not required 
to pay for downloading this operating system. 
However, Windows and Mac operating systems are 
not free. It is required to purchase a license before 
using them. The user base of UBUNTU users is 
increasing day by day as it is providing equally good 
facilities like Windows and Mac; and that too  free of 
charge.  

For highly advanced users, who are well aware 
of computers and are working in IT industry, they 
can go for using Linux operating systems. Those 
users who are working as software developers, 
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programmers, project managers and are willing to 
cut the project cost can go for using Desktop Linux 
such as UBUNTU, SuSe, Fedora, Mint, CentOS etc. You 
can treat these operating systems as programmer’s 
heaven. The general trend is; for C/C++/Java/PHP/
Perl programming, database management (Oracle, 
MySQL, and Postgre SQL) Linux is the preferred 
OS.  Whereas for Gaming Development\Mobile 
Application Development; Windows is preferred.  

For server class computers and supercomputers, 
organizations prefer UNIX and Linux operating 
systems. More than 90% of today’s 500 fastest 
supercomputers run on some or the other variant 
of Linux operating system. IBM AIX, HP-UX, Solaris, 
Oracle Enterprise Linux, RedHat Enterprise Linux, 
RedHat Advanced Server, CentOS, Ubuntu Server, 
Suse Enterprise Linux etc. are the most preferred 
ones. Windows Server 2000/2003/2008 can also be 
used for servers and there are organizations using 
them. But Linux wins over Windows as far as stability, 
durability and security are concerned. You can visit 
http://linuxshark.info/ for more information and 
other details on this.

Supercomputers OS Market Share

Please note that the programmers, developers who 
work on Microsoft technologies (.NET, IIS, VC++, 
VC# etc..) or the organizations which use Microsoft 
Exchange Server as email server have to use some 
or the other variant of Windows operating system as 
these technologies are not supported on any other 
operating systems.
Proprietary vs Open Source Operating Systems:-

There are two types of Operating Systems available 
in market. Proprietary and Open Source operating 
systems. Proprietary operating systems can be used 
only when appropriate license is purchased for 
using them. To give an example, Microsoft Windows 
(desktop and server class) is a paid operating system 
which requires a license. Other softwares such 
as Microsoft Office which includes word, excel, 
PowerPoint too are paid. These are the very basic 
softwares which are required to be available with any 
type of operating system.

Desktop Linux operating systems are the ones which 
come under open source category. In brief, open 
source means it is not required to pay for using 
these operating systems. They are available free of 
cost. Even there are open source office suites such 
as OpenOffice, LibreOffice which has most of the 
features of Microsoft Office but are free of cost. Linux 
operating systems are becoming more and more user 
friendly day by day. The only issue with using them 
is troubleshooting. A normal user finds it difficult 
to troubleshoot any problems in case they occur 
for Linux operating systems. The user needs to be 
an advanced user for solving these issues. Whereas 
Windows troubleshooting is not that difficult. User 
can overcome the problem with some efforts. 

Most of the Linux and UNIX operating systems for 
Server class computers come under Proprietary 
category.  These Linux versions contain some 
customized and specialized software packages 
shipped with them. The organizations which develop 
these Linux versions also offer paid support to the 
clients who wish to invest in these Linux versions. Of 
course, the strategy depends upon organization to 
organization.  
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Operating Systems by William Stallings

Answers to IT trivia

1. a 2. a
3. a 4. d
5. d 6. a




