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Editorial

- Shyamkant Matondkar
Email: shyamkant@gmail.com

We take our pleasure to share the latest and useful 
information with you all in this 10th volume of 
Exponent Journal of IT. This volume covers articles 
on load balancers for professionals working on cloud 
platform, introduces us to latest IoT technology and 
discusses the importance of testing and roles played 
by CSQA in testing. It also educates common man 
with usage of smart phone apps and talks about 
how our life is influenced and driven by IT today. In 
company profile this volume covers Facebook and 
SAP. Like in each volume, this volume also covers 
latest news from IT industry and trivia.

First section of the volume speaks about Load 
Balancer in Cloud environment and Internet of 
Things. Article on Load balancing service in cloud 
environment discusses traditional DNS based 
approach vs. Cloud approach of load balancing and 
highlights comparative benefits of opting for Load 
balancer Cloud service. Article also comparatively 
summarizes features provided by of different Cloud 
vendors in the market.

Today we hear a lot about connecting real world 
with virtual worlds, objects in real world talking to 
each other, Smart cities/homes/economies etc. 
Core technology behind this is “Internet of Things” 
or IoT. Next article talks about IoT. It explains the 
basic architecture of IoT and various communication 
protocols used in different layers of IoT architecture.
Facebook and SAP are among the well-known 
companies in the IT industry. One is a leading social 
networking site and other a pioneer in the ERP 
world. Articles on these companies give insight to 
their journey from beginning, highlights product 
portfolio and their industry standing. It also uncovers 

the industry demands for SAP professionals, skill 
requirement and various certifications available for 
that.

Articles in next section talk about testing phase of 
software development life cycle. Whether it is the 
traditional waterfall model or the agile model, testing 
is a critical stage in SDLC for delivering stable system 
with expected functionality. First article talks about 
role of Certified Software Quality Analyst in various 
steps of Software Testing Life Cycle. Article highlights 
key activities and deliverables expected by CSQA 
at each STLC phase. As market demands for skilled 
testers, article also lists various industry recognized 
certification available.

Next article talks on agile way of testing the software. 
Quickly comparing Agile and Waterfall approach of 
testing, it explains how agile testing works and gives 
best practices followed in Agile Testing. At the end 
article also lists advantages and disadvantages of 
agile testing.

Today everyone’s life is occupied and driven by 
technology via smartphones and our presence 
on social networking world. Everyone today uses 
various apps, online drives or sites to manage their 
ever growing personal data. Next section of articles 
discusses on the impact of IT on our life, how we 
can make effective use of our smart phone by using 
various smartphone apps useful in daily life.

First article in this section highlights positive and 
negative impact of IT on us. It explains the impact on 
our family life, social life, growing TV and cell phone 
addiction in children. It also make us aware of our 
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over reliance on IT, termed “outsourced brain”.

Next article educates common man with usage of 
very useful smartphone apps in daily life. It begins 
with explaining “what is app” to common man and 
then introduces them to popular apps like WhatsApp, 

Facebook, Paytm etc.

We hope the information presented in this volume is 
useful to you personally and professionally and hope 
you enjoy reading IT journal volumes.
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IT in News

CES 2015: The final word
Its official: another CES is in the can. And with two 
show floors, it was more packed than ever. So what 
did we learn? And what does it mean for tech in 
2015 and beyond?

 “CES is dead. CES is amazing! CES brought new 
energy. Nothing new or interesting happens at 
CES”. We’ve heard all of those opinions voiced 
publicly and privately over the past week during the 
2015 International CES in Las Vegas. Truth be told, 
we hear them every year. The biggest tech show 
in the US forces strong opinions, and no wonder. 
CES is gigantic, with 170,000 attendees and 3,600 
exhibitors this year. CES is brassy, brimming with 
swaggering startups, the hyperbole of hopeful 
marketing, dizzying bright lights and supersized TV 
screens. Not present, however (on the show floor, at 
least): some of the world’s biggest tech companies, 
including Microsoft, Google, Amazon and Apple. 

Reference

http://www.cnet.com/news/ces-2015-the-final-
word/

The Doctor Will See Through You Now
RealView Imaging Ltd., an Israel-based company 
that develops a 3D holographic display and interface 
system for use in medical procedures, has recently 
completed a $10 million investment round led by 
Chinese firm LongTec China Ventures. The company’s 
technology enables doctors to view a real-time 3D 
hologram of a patient’s anatomy “floating in the 
air” and interact with it either by stylus or with their 

hands. In 2013 the company concluded a clinical study 
intended to evaluate the use of live 3D holographic 
imaging in interventional cardiology, in a joint project 
conducted in collaboration with Philips Healthcare. 
As part of this study the company’s system was used 
in August 2013 in minimally-invasive structural heart 
procedures at the Schneider Children’s Medical 
Center in Israel. In one of the procedures it projected 
a hologram of the pulmonary arteries of the patient, 
a 2-year-old boy. The imaging data came from a 
system by Philips Healthcare – a set of rotating X-Ray 
detectors connected to a computer that creates the 
image of the arteries in real time.

Reference

http://www.wsj.com/articles/BL-DGB-39059

In a hurry? Let a robot valet park your 
car
Throwing your keys at the parking valet as you 
sashay onto a flight may seem like the stuff of James 
Bond films, but already a robotic valet is taking 
the sweat out of getting on a plane at Germany’s 
Dusseldorf airport. Rather than getting behind the 
wheel, however, this robotic valet physically lifts 
your three tons of road machinery and slots it into 
pre-designated robot parking bays. Nicknamed RAY 
by its creators, the automated forklift truck is the 
brainchild of Germany’s Serva Transport. Aimed at 
business travelers in a hurry, the automated parking 
system can be controlled and booked via an app. All 
travelers have to do is drop the car off in a designated 
area, go to a nearby touch screen to confirm the car 
is empty, and RAY does the rest. RAY uses sensors to 
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measure and photograph the car. It then gently lifts 
it and takes it to one of 249 parking spots reserved 
for the robot forklifts.

Reference

http://edition.cnn.com/2015/01/30/tech/mci-
robot-parking-valet/index.html

Cemetery Drones and On-Demand 
Cookies: Meet 500 Startups’ New 
Batch
Diversity of ideas and founders is the 500 Startups way. 
So it’s fitting that the accelerator’s 11th Mountain 
View batch would feature an extraordinarily wide 
range of companies; from those tackling huge 
problems like recruiting and health in the Arab 
world, to more “niche to win” businesses focused on 
picture framing or cookie delivery. Investors I spoke 
to weren’t particularly excited about this Demo 
Day’s set, but time will tell if some can expand into 
adjacent markets to become the type of startups 
VC drool over. 500 Startups partner Sean Percival 
explained that some of the ideas might seem small 
because his incubator prefers companies with live 
products and “we’re really looking for early traction.” 
That contrasts sharply with fellow accelerator Y 
Combinator, which has begun investing in hard-
science companies in areas like nuclear energy that 
can take years to get to market.  

Reference

http://techcrunch.com/2015/02/04/niche-to-win/

Will nanotechnology soon allow you 
to ‘swallow the doctor’?
Imagine a swarm of microscopic robots, so tiny that a 
teaspoon can hold billions of them. They are ready to 
be injected into the most delicate areas of a human 
body -- the heart and the brain -- to deliver drugs 
with extreme precision or work like an army of nano 
surgeons, operating from within. If it all sounds like 
science fiction, that’s because it is: the plot of the 
1966 sci-fi classic Fantastic Voyage revolves largely 

around this concept. In the film, four people board a 
miniaturized submarine to enter the bloodstream of 
an American scientist, left comatose by the Russians 
as a result of a Cold War quarrel over the technology. 
They only have an hour to remove a life-threatening 
blood clot before they return to full size. The crew 
managed to escape the body in the nick of time via 
a teardrop. But reality has a way of catching up with 
our fantasies, and nanotechnology is yet another 
field of science that bears that promise.

Reference

http://edition.cnn.com/2015/01/29/tech/mci-
nanobots-eth/index.html

The biggest myth about phone privacy
We should feel safe uploading selfies and other 
personal information to social networks and apps if 
our identities are hidden, shouldn’t we? Far from it, 
as Molly Crain explains.

Smartphones have transformed our lives in so many 
ways. They connect us to the outside world through 
email and social networks, direct us if we are lost, and 
recommend all manner of shops and services near us. 
But this level of convenience comes at a cost, and one 
that the general public is only beginning to recognise. 
In a world where online privacy is a growing concern, 
security experts say one of our biggest assumptions 
is that if our identities are hidden we should be safe 
and anonymous. But evidence shows how little it 
takes for our identities to be outed. 

Reference

http://www.bbc.com/future/story/20150206-
biggest-myth-about-phone-privacy

How the software-defined workspace 
is reshaping enterprise client 
computing
As desktop computing becomes more software-
defined, new tools and capabilities are needed within 
the tech team. We spoke to Tyler Rohrer, co-founder 
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of Liquidware Labs, to find out how businesses are 
moving from PCs to workspaces to exploit new 
cloud, virtual and web-application models. Rohrer’s 
thoughts and answers will also provide insight for 
tech pros who are looking to evolve their internal 
services, boost security and control over desktops, 
and use new technologies in the most cost-effective 
way. 

Reference

http://www.techradar.com/news/world-of-
tech/management/how-the-software-defined-
workspace- i s - reshaping-enterpr i se-c l ient -
computing-1283094

‘IoT will bring efficiency to the 
delivery of government services’ 
Digital India is an umbrella programme that covers 
multiple ministries and departments

“Government will endeavor to enable the 
development of appropriate standards or protocols 
for IoT in consultation with the industry and experts. 
Wide consultations with all the relevant stakeholders 
will be held for finalizing the standards and protocols in 
this domain, says R S Sharma, Secretary, Department 
of Electronics and Information Technology, 
Government of India. Please provide an overview of 
the work that has been done under the Digital India 
initiative? Digital India is an umbrella programme 
that covers multiple ministries and departments. 
It weaves together a large number of ideas and 
thoughts into a single, comprehensive vision so 
that each of them can be implemented as part of a 
larger goal. All the initiatives under this programme 
have a definitive completion time target and will be 
tracked accordingly. Majority of the initiatives are 
planned to be realized within next three years. Many 
components of Digital India are already live and have 
started providing services.

Reference

http://computer.financialexpress.com/magazine/
iot-wi l l -br ing-eff ic iency-to-the-del ivery-of-
government-services/8469/#sthash.QYBhBuqk.dpuf

First Ubuntu Phone Landing In Europe 
Shortly
A year after it revealed another attempt to muscle in 
on the smartphone market, Canonical’s first Ubuntu-
based smartphone is due to go on sale in Europe 
in the “coming days”, it said today. The device will 
be sold for €169.90 (~$190) unlocked to any carrier 
network, although some regional European carriers 
will be offering SIM bundles at the point of purchase. 
The hardware is an existing mid-tier device, the 
Aquaris E4.5, made by Spain’s BQ — with the Ubuntu 
version of the device known as the ‘Aquaris E4.5 
Ubuntu Edition’. So the only difference here is it will 
be pre-loaded with Ubuntu’s mobile software, rather 
than Google’s Android platform. Canonical has been 
trying to get into the mobile space for a while now. 
Back in 2013, the open source software maker failed 
to crowdfund a high end converged smartphone-
cum-desktop-computer, called the Ubuntu Edge — a 
smartphone-sized device that would been powerful 
enough to transform from a pocket computer into a 
fully fledged desktop when plugged into a keyboard 
and monitor, running Ubuntu’s full-fat desktop OS. 
Canonical had sought to raise a hefty $32 million in 
crowdfunds to make that project fly. Hence its more 
modest, mid-tier smartphone debut now.

Reference

http://techcrunch.com/2015/02/06/ubuntu-
edition/
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Load Balancing as a Service in 
Public Cloud Platforms

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

Introduction

A service running on a server requires finite amount 
of compute, memory and network bandwidth for 
processing a user request. However, a server has 
limited compute capacity, memory and network 
bandwidth. Hence a server can process only a limited 
number of requests simultaneously.

During the time of high load, the service may 
be required to process more user requests 
simultaneously than those can be processed on a 
given server. As a result, many user requests may 
either take long time to process or may even fail. 
Following are the two alternatives to mitigate this 
problem

1. Use a powerful server with higher compute 
capacity, memory, and network bandwidth 
so that it can process more user requests 
simultaneously.

2. Run the service on multiple servers and 
redirect user requests to one of the servers 
running the service.

The first alternative is called vertical scaling, whereas 
the second one is called horizontal scaling. There 
are several drawbacks of vertical scaling. Firstly, a 
single server with the capacity to process all the user 
requests at peak load may not exist. Secondly, the 
load during lean periods may be significantly less than 
that at peak period, this may lead to more capacity 
wastage. Thirdly, the server hosting the service may 
have to be restarted for installing OS patches, or 
upgrading the service, or it may be unresponsive due 
to disk or network failure. In such cases, the service 

may be temporary unavailable.

Most of the drawbacks of vertical scaling can be 
mitigated by horizontal scaling. During periods of 
high load, more servers may be added to the pool of 
servers hosting the service. Several of the pool servers 
may be removed from the pool during periods of low 
loads, thus minimizing capacity wastage. Secondly, if 
one of the servers is unavailable because of hardware 
or software failures it may be replaced with another 
healthy server. Thirdly, service or the OS on different 
servers in the pool may be upgraded in a staggered 
fashion so that at least some subset of pool servers 
are available for processing user requests at any given 
point of time. This way of implementing software 
upgrades is called rolling upgrade. With horizontal 
scaling, one can thus mitigate software and hardware 
failures, and incorporate OS and service upgrades 
without disrupting the service availability, thus 
ensuring high availability.

When a service runs on multiple servers, load 
balancers are used to distribute user requests among 
several pool servers. There are various hardware and 
software load balancing options available. One of the 
simplest approach that does not require any software 
or hardware setup is DNS based load balancing. DNS 
is a naming system that stores mapping of website 
names to ip addresses of the servers hosting that 
service. A client that wants to access a website first 
queries the DNS server to fetch ip address of the 
server hosting the website. In the second step the 
client sends requests to the obtained ip address for 
fetching the website content. Clients typically cache 
the ip address for a short duration to avoid querying 
the DNS server for every request.
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In DNS load balancing, multiple servers hosting the service are each assigned a publicly visible ip address. 
Website name is then mapped to each of these ip addresses in the DNS servers. Whenever DNS server 
receives a request to map the service name to an ip address, it returns one ip address from its list in a round-
robin fashion. This is illustrated below in the Figure 1.

Figure 1 : DNS listing ip addresses in round-robin manner

Although this seems to be an easy way of load balancing, there are several drawbacks of this technique, 
apart from the cost incurred on purchasing multiple public ip addresses. They are as follows.

1. DNS load balancing does not take into account the following properties of servers hosting the service

a. Geo-location. 

A user may be routed to a server that is located geographically farther away from the request origin 
compared to other servers. For example, a request originating from India may be routed to a server 
located in US whereas another server hosting the same service is available in Singapore. This may 
lead to higher round-trip time for the servicing the requests thus leading to sub-optimal performance.

b. Load on the server.

Since clients may cache service ip addresses, the servers hosting the service may be unequally loaded. 
Since the DNS does not take this fact into account, a highly loaded server may receive even more 
requests even though other lightly loaded servers are available for servicing user requests.

2. If any of the servers hosting the service crashes and is unavailable for serving requests, it should 
be removed from the DNS tables. However, it requires non zero time to propagate the DNS changes 
throughout all the DNS servers. Moreover, the clients may cache the website ip address locally. This may 
lead to requests going to unavailable server and thus resulting in failure.

DNS based load balancing is therefore used as a complementary mechanism of load balancing. Generally, 
in practice, hardware or software load balancers are used as the primary load balancing mechanism. While 
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the DNS server sends the ip address of one of the servers hosting the website to the client, hardware and 
software load balancers themselves route the client requests to the server hosting the website, thus avoiding 
an additional hop involved in DNS based load balancing.

Some of the popular software load balancers are available as open source software are HAProxy and Nginx. 
These open source software suffice for most of the load balancing scenarios, but require both hardware 
and software setup and management. On public cloud platforms this may result in increased installation, 
configuration, and upgrade costs in addition to the introduction of a single point of failure. To mitigate these 
problems most of the public cloud vendors provide Load Balancing as a Service. In this article we study load 
balancing services provided by public cloud service vendors like Amazon Web Services, Rackspace, Google 
Compute Engine, and Windows Azure for load balancing web services or web applications, i.e., applications 
accessible over HTTP or HTTPS protocol.

Figure 2: Schematic of Cloud Load Balancer

Load Balancing as a service in Public Cloud Platforms

Most of the public cloud platform vendors provide Load Balancer service in cloud. This relieves web 
application developers from hosting their own load balancing system using open sources like HAproxy or 
Nginix. Furthermore, Load Balancer service provided off the shelf by cloud vendors is fault tolerant and 
scalable. Web application developers can host their web servers on one more instances on the cloud and 
add each of them to a load balancer created using the load balancing service offered by the vendor. Common 
features of the load balancing service are as follows.

1. Fault tolerant and scalable

2. Users can choose the routing algorithm from among a pre-defined set that best suits their needs

3. Users can expose a ping URL from their backend web servers which is used by the load balancer to 
check the health of the web server. If the web server does not respond normally to the ping URL for 
some specific duration, it is marked as unhealthy. The load balancer does not route further requests to 
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unhealthy web servers thus providing a level of 
failure resistance.

4. Users can add or remove servers from the 
load balancer depending on the load on the web 
service. Moreover, addition and removal of web 
servers can also be automated by monitoring 
the load on existing web servers.

5. Users can group backend web servers into 
two or more upgrade domains. In order to 
upgrade web servers in an upgraded domain, all 
web servers in that domain are removed from 
the load balancer, upgraded and subsequently 
added back. In order to upgrade the web 
application, upgrade domains are upgraded one 
after the other. This mechanism is called ‘rolling 
upgrade’.

6. Users can either configure load balancer 
from the web based UI of these vendors or 
programmatically using REST APIs.

7. Most public cloud vendors have data centers in 
several ‘regions’ across the globe. Furthermore, 
each region is divided into one or more ‘zones’. 
It is very unlikely that servers in different zones 
go down simultaneously. Hence, in order to 
ensure high availability, users can host their 
web applications on servers in multiple zones 
and put them all behind a load balancer.

The schematic of the above mentioned features of 
public cloud load balancer is depicted in Figure 2 
above. We now discuss in detail capabilities of some 
of the select cloud load balancers.

Amazon’s Elastic Load Balancer

Elastic Load Balancer (ELB) is a load balancer service 
provided by Amazon that scales itself automatically 
as load varies. As the load gradually increases, 
Amazon load balancer increases its capacity and 
similarly when load subsides, it gradually reduces its 
capacity. However, this load balancer cannot respond 

promptly to increasing spikes in the load thus giving 
degraded performance in such scenario. Users can 
add multiple web servers hosted in multiple zones 
of a region behind a load balancer. ELB provides 
‘A-record’ as identifier for the web site which 
should be mapped to the website name in the DNS 
server. This helps ELB service to replace a failed load 
balancer instance with another one having different 
ip address seamlessly without necessitating a change 
in the DNS mapping for the website. Amazon ELB will 
internally map the specific A-record to the new ip 
address.

User can add multiple servers within the same region 
behind an ELB. This provides failover mechanism 
across different zones within a region but this does 
not facilitate geo sensitive load balancing by having 
servers in different regions across the globe. However, 
Amazon’s ‘Route 53’ service [8] provides a DNS 
service that can enable geo sensitive routing across 
different regions. This can be achieved by having 
multiple load balancers across different regions and 
mapping each one of them to the website address in 
Route 53.

Amazon ELB also provides the following statistics for 
monitoring the health and usage of the web service 
[5]. These statistics are be fetched for any given 
period of time.

1. Average number of healthy hosts behind the 
load balancer

2. Total number of completed requests that were 
received and routed to the backend instances

3. Average latency of processing requests

4. Total number of malformed or incomplete 
requests received by the load balancer

5. Total number of server errors generated by the 
load balancer. Server error is generated if there 
are no healthy backend instances, or no backend 
instances are registered with the load balancer, 
or if the request rate exceeds the capacity of the 
load balancer.
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6. Total number of successes and failures returned 
by the backend instances.

Routing Algorithms
Amazon elastic load balancers support round robin 
and least outstanding request routing algorithms (for 
HTTP or HTTPS connections). The least outstanding 
request routing algorithm favors back-end servers 
with the fewest connections, i.e., fewest outstanding 
requests.

Pricing
The user is charged for each hour or partial hour 
for which the elastic load balancer is running. The 
rates are dependent on the region in which the load 
balancer is located. Furthermore, as with all other 
load balancer services, ELB also charges for the 
amount of data transferred out by the load balancer. 
The bandwidth cost is dependent on the region of 
the load balancer.

Rackspace Load Balancer

Rackspace provides Load Balancing as a service 
with the distinguishing features of high availability, 
detailed connection logging and user configurable 
limits on number of connections per IP address 
which can mitigate malicious or abusive traffic on 
the web application. Moreover, Rackspace provides 
a dedicated static IP address for the load balancer 
as opposed to A-records as provided by Amazon 
ELB. Furthermore, Rackspace load balancers do not 
require pre-warming and has stable 20Gbps highly 
available network throughput.

Routing Algorithms
Rackspace load balancers support random routing 
of incoming requests to one of the healthy backend 
instances. Additionally, it also supports several 
advanced routing algorithms. It supports round robin 
mechanism, as well as a priority routing that routes 
requests to the backend server processing the least 
number of requests. Moreover, backend servers may 
have differing capacities and hence they can process 
different number of simultaneous requests. Hence 

Rackspace load balancers also support weighted 
round robin and weighted least connections based 
routing algorithms, where weights are determined 
by the request processing capacities of backend 
servers.

Pricing
Pricing has following two components

1. Hourly charge $0.015/hour ($0.05/hour for SSL 
connections to the load balancer)

2. Average number of concurrent connections 
-- $0.00015/hour per concurrent connection. 
Average number of concurrent connections is 
calculated by sampling the number of concurrent 
connections every 5 minutes.

Additionally, Rackspace also charges for the amount 
of data transferred out by the load balancer -- $0.12/
GB of data transferred for first 10TB of data. The price 
per GB reduces for data transferred above 10TB. The 
details are available at [6].

Google Compute Engine Load Balancer

Over the last fifteen years Google has evolved its 
infrastructure to support its internet scale web 
applications like the Google Search, AdWords, Gmail, 
Google Maps, etc. One of the key components of 
this infrastructure is the load balancer that routes 
incoming requests to web servers hosting the 
web applications. Google provides the same load 
balancing technology used for its own servers to the 
users of Google Compute Engine.

One of the key highlights of Google’s load balancer 
is that it allows users to add web servers even 
across regions to a load balancer. It supports Geo-
sensitive load balancing. For example, it routes user 
requests to geographically closest server in the pool. 
Moreover, Google load balancer does not require 
pre-warming, as opposed to Amazon’s ELB, and 
can sustain heavy traffic right from start. Another 
distinguishing feature of Google load balancer is that 
it supports ‘lame-duck mode’ which means system 
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administrator can take a backend instance out of the target pool without affecting existing connections on 
that instance. No new traffic is routed to the backend instance and existing connections are not interrupted. 
This is a nice feature for implementing rolling upgrades with minimal or no disruption of service.

Routing Algorithms
Google load balancer supports HTTP load balancing in which requests can be routed to geographically nearest 
servers for least round trip delay. Moreover, users can specify limits on the load on backend servers. Load 
can either be expressed as requests per second or as CPU utilization. The load balancer distributes incoming 
requests to backend servers so that the limits on the load on backend servers is not exceeded. However, 
short bursts above the limit can occur during failover or spiky load events. Incoming requests are sent to 
the region closest to request origin that has remaining capacity. If servers are deployed in multiple zones 
within a region, requests are distributed across zones according to the provisioned capacity in each zone. 
Furthermore, within a zone, requests are spread evenly over the backend servers.

Pricing
Multiple groups of servers can be places behind the same Google Load balancer. Google allows users to 
specify forwarding rules that map incoming requests to a group of servers. Google load balancer pricing is 
based on the number of such forwarding rules. First 5 rules are charged at $0.025/hour. Each additional rule 
is charged at $0.010/hour.

Windows Azure Load Balancer

Windows Azure also provides a load balancing service with all the standard features described earlier. 
Moreover, it provides ‘Traffic Manager’ service that enables Geo sensitive routing among web server farms 
deployed across different regions in the Windows Azure Cloud. Furthermore, using Traffic manager system 
administrators can also distribute load across on premise web servers and Azure hosted web servers. One 
drawback of Azure load balancer is that it provides no logs.

Routing Algorithms
Windows Azure load balancer provides a random distribution of incoming traffic to backend servers. The 
backend server is chosen by computing a hash of the request’s source ip address, source port, protocol, 
destination ip address, and destination port. Whenever a new request is made from the same machine, 
although the request’s source ip address remains same, the source port number typically changes, hence the 
request may be routed to a different backend server by Azure load balancer.

Pricing
As of this writing, no documentation is available on the pricing of Azure load balancer.



14 The Exponent Group of Journals For Information Technology, Volume 3, Number 2, Mar 2015 - May 2015

Exponent Group of Journals - Empowering the common man In Association with Shree Aniruddha Upasana Foundation

Summary of Comparison

In the following table we summarize the comparison of features offered by different Cloud Load Balancer 
services.

AWS ELB Rackspace LB Google Compute 
Engine LB

Azure LB

Location of backend 
instances

Within same 
region

Within same 
region

Across regions Across regions

Load Balancer Address A-record Static IP VIP VIP

Health checks ü ü ü ü

Lame-duck mode Χ Χ ü Χ

Geo-sensitive routing ü
(via Route 53)

Χ ü ü

Configurable connection 
throttling limits

Χ ü Χ Χ

Detailed logs Χ ü Χ Χ

Summarized logs ü Χ Χ Χ
Table 1: Comparison of Load Balancing features

There are several other advanced features supported by load balancers like SSL termination, session 
stickiness, and URL based routing. We discuss these features in the following sections.

SSL termination
Most websites secure their communication with web browsers by encrypting the HTTP content over the 
channel. This prevents malicious entities from snooping the channel and stealing sensitive information being 
transferred between the web browser and the website. This is achieved by using Secure Socket Layer (SSL) 
protocol which has now become part of an overall security protocol known as Transport Layer Security 
(TLS). Some load balancers decrypt the encrypted content before passing it over to the backend server. This 
mechanism is called ‘SSL termination’ at the load balancer. Since decryption is generally a compute intensive 
operation, SSL termination relieves the backend of CPU cycles so that it can use its resources for executing 
the application logic. AWS’s ELB and Rackspace load balancer supports SSL termination feature. Enabling this 
feature, however, requires registering the website’s SSL certificate with the load balancing service as well. 
Note that SSL encryption happens at the transport layer – layer 4. Hence the load balancer has to operate at 
layer 4 in order to perform SSL termination.

AWS ELB Rackspace LB Google Compute Engine LB Azure LB

SSL Termination ü ü Χ Χ
Table 2: Comparison of SSL Termination feature

Load balancing using Application Layer information

Most of the legacy web applications maintain user sessions and store the session state on the web server. 
A common example of user session state being used in teaching aids is that of the purchased item list, aka 
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shopping cart, on a web based shopping portal. The shopping cart details are stored in the user session while 
the user navigates through several web pages selecting items to purchase before making the final payment 
through a payment gateway. Typically, this session state is stored in the web server, and the identifier for 
this state is sent back to the client, e.g., a web browser, in the form of a cookie. The client sends the session 
cookie in each subsequent request it makes to the website. In order to give a consistent user experience 
all user requests bearing the session cookie need to be routed to the same server storing the state for that 
session. This constraint on routing requests is called as ‘session stickiness’.

Some load balancing services like the ones offered by AWS’s ELB and Rackspace load balancer allows user 
to configure the load balancer so that it takes into account session cookies information for routing the user 
requests to appropriate backend server. Note that this constraint requires the load balancer to maintain the 
mapping between session cookies and backend server identifier to facilitate correct routing. As the number 
of simultaneous user sessions grow, the size of the mapping stored in the load balancer also grows and 
starts becoming load balancer’s bottleneck. Hence it is recommended that instead of storing the session 
state in the web server it should be stored in a common storage like the database or memcache so that it is 
accessible to all web servers of the farm. This would eliminate the need to route all requests belonging to a 
session to the same backend server, thus relieving the load balancer from additionally storing the mapping. 
However, ‘session stickiness’ is a boon for legacy applications that need to be migrated to public cloud with 
minimal modification.

Some vendors allow different web services to be grouped behind the same load balancer. Depending on the 
host header of the incoming http request and the URL pattern the request is routed to an appropriate group 
of web servers. For example, there could be two groups of web servers – one group hosting maps.google.
com and the other group hosting news.google.com – sitting behind the same load balancer. An incoming 
request is routed to an appropriate group of web servers depending upon the URL pattern. This mechanism 
is called ‘URL based routing’. Only Google Compute Engine’s load balancer supports such advanced routing. 
In order to support this feature the load balancer needs to peek into the HTTP layer data to identify the URL 
pattern. Since HTTP is layer 7, aka application layer, in the network stack, load balancers supporting this 
feature are said to operate at layer 7 of the network stack.

The following table summarizes the Application layer load balancing features supported by various public 
cloud load balancer vendors.

AWS ELB Rackspace LB Google Compute 
Engine LB

Azure LB

Session 
Stickiness

ü ü Χ Χ

URL based 
routing

Χ Χ ü Χ

Table 3: Comparison of Application Layer Load Balancing features

Summary

In this article we studied the need for load balancing of web services. We studied several load balancing 
services offered by popular public cloud vendors like Amazon Web Services, Rackspace, Google Compute 
Engine, and Windows Azure. In this study we compared the common features of each of these services and 
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also studied their differentiating characteristics.
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Internet of Things (IoT)

- Shyamkant Matondkar
Email: shyamkant@gmail.com

Internet of Things (IoT) is a new computing concept 
where each and every physical object, live and dead, 
has unique identifier and connected with each other 
without any human intervention, turning physical 
world in a huge information system.

The term Internet of Things was first coined by 
Kevin Aston in 1999 in a presentation to Proctor and 
Gamble,

“If we had computers that knew everything there 
was to know about things - using data they gathered 
without any help from us - we would be able to track 
and count everything, and greatly reduce waste, 
loss and cost. We would know when things needed 
replacing, repairing or recalling, and whether they 
were fresh or past their best.

We need to empower computers with their own 
means of gathering information, so they can see, 
hear and smell the world for themselves, in all its 
random glory.”

In computing world nearly 50 Petabytes of data so 
far generated is through human intervention. With 
latest development in technology, convergences 
of wireless technology and ubiquitous and cheaply 
available sensors have made things smart in terms of 
data generation, processing and data exchange.

It’s not far away that every object will be connected 
to internet. Gartner estimates that by 2020 internet 
connected devices number would be 26 billion, 
excluding desktops, tablets and smartphones. And 
revenue generated by them would be exceeding 
$300 billion. 

For e.g. today in car driver gets all kinds of indicators 
like fuel level, tire pressure, oil level etc… directly  
on dashboard panel. It means car itself tells driver 
when it requires servicing and accordingly driver can 
take action. In fact in future it might send automated 
email to authorized service station detailing all 
reports so that without any manual call car can be 
serviced.  One step ahead driver less car is another 
example where once destination is fed, it calculates 
route for you considering meeting schedule from 
your calendar, traffic condition, toll route etc… Smart 
refrigerators let you write grocery list on screen and 
syncs it with your phone. These are the few examples 
to show how IOT is revolutionizing the world in 
coming years. Santander city in Spain has 12,000 
sensors monitoring everything from air pollution to 
parking lots.

IOT Architecture

Internet of Things is an umbrella term that may 
comprise different devices communicating with each 
other with various communicating methodology. 
Figure 1 shows the reference architecture on broad 
level depicting layers of architecture.

Device Layer consists of IOT devices, sensors and 
Gateways. Gateways primarily abstract the various 
technologies used by devices and communicate to 
service platform in uniform interface. Communication 
between devices and Gateways may be wired or 
wireless like Wi-Fi connectivity, Zigbee, Near Field 
Communication (NFC), RFID, SRF and point-to-point 
radio links, Bluetooth etc. Few of the IOT devices also 
have Gateway capability. Gateways are connected to 
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Service Platform through cloud network. Gateway 
device used also has some processing capacity to 
aggregate data to reduce traffic.

Data center layer mainly provides many service 
abstractions that can be used by various applications. 
In this layer the captured data is translated into 
meaningful information. Applications in this layer 
have capability to process Big Data, collected by 
devices at very high frequency. Application may 
be on premise or cloud or hybrid. Application and 
hardware in this layer is inherently scalable to 
accommodate accelerating data traffic from growing 
number of devices.

Communication Protocols

IOT is based on M2M, i.e., machine to machine 
communication. Data is collected by and within 
interconnected devices. These data gets transferred 
to server for processing and further may get 
exchanged among servers for further processing. 
Basic assumptions for IOT application are
•	 Various wireless connections will be used
•	 Security is a core requirement
•	 Data will be stored and may be processed in the 

cloud
•	 Connections to the cloud storage are required
•	 Data routed through wireless and wireline 

connections to the cloud storage

IOT needs many protocols for communication based 
on the different kinds of devices used. Typical IOT 
protocol challenges are routing challenge to find 
optimized route, energy consumption by device, 
ability to adopt to changing network, fault tolerance 
and scalability. Below diagram shows typical data 
flow or communication model of IOT.

Figure 2: Communication model of IoT (source [15])

Protocols can be classified based on network 
structure and protocol operations like flat routing 
protocol, hierarchical routing protocol, multi-path 
routing, query based and negotiation based routing, 
etc. For simplicity of our understanding protocols are 
categorized below;
•	 Device to Device (D2D): 

o DDS
o UPnP

•	 Device to Server (D2S):
o MQTT
o XMPP
o CoAP
o DPWS/uDPWS
o ZeroMQ

•	 Server to Server (S2S):
o AMQP
o HTTP/REST

DDS is data centric and connects device to other 
devices. It is used to distribute data to other devices 
simultaneously with flexibility, and reliability for real 
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time application. It can distribute millions messages per second. DDS is used in high performance integrated 
system like automotive test, hospital integration, defense system, etc.

UPnP (Universal Plug and Play) is basically designed for residential networks. It’s an open architecture protocol 
which enables the UPnP compatible device to connect to network and other devices on the network.

Software running on different platform communicates by means of Web services over internet. DPWS 
(Devices Profile for Web Services) benefits services oriented IOT applications by use of web services. DPWS 
has similar objective as that of UPnP and in addition allows seamless integration of device provided services. 
DPWS is useful in implementing Web services on service constrained devices. Though in IOT DPWS does not 
work well for miniature battery operated sensors, uDPWS get those features for low cost sensors.

MQTT, XMPP and CoAP are client server model based protocol which collects data from client i.e. devices 
and send to servers. MQTT (Message Queue Telemetry Transport) targets device data collection and transfer 
it to server. As per name it monitors network of large number of devices. It is many-to-many communication 
protocol. Client publishes message and broker routes it further or copies.

Like CoAP, HTTP/REST is based on based on request/response approach. It is most useful for web applications, 
services and gateways.

XMPP (Extensible Messaging and Presence Protocol), originally called Jabber, was used for IM to connect 
via text message, uses name@domain.com addressing scheme that helps address devices with security and 
scalability. It is preferred over distant communication like person to person over IM.

CoAP (Constrained Application Protocol) uses client server approach than brokered and hence less preferred. 
It is designed to be used over UDP and not TCP. CoAP is best suited for state transfer.

AMQP (Advanced Message Queuing Protocol) is message centric and mostly used in business messaging. It is 
widely used in control plane and server based functions. It is characterized multiple vendor support and can 
process thousands of queued transactions.

ZeroMQ also known as ZMQ or 0MQ are basically messaging library used for asynchronous messaging. Zero 
originally meant zero brokers or zero latency. It can be used for many to many connections.

These protocols normally uses different system architecture e.g. P2P, client/server, Bus and Tree/star. 
Among these Bus and P2P gives good performance though others have different properties. P2P and Bus 
does not come with cloud service whereas for Tree/Star scalability could be a problem because adding new 
node could burden it. Table 1 compares various protocols.

Enterprise challenges and concerns

Enterprises riding on the IOT wave are benefited from increased efficiency, lower operational cost, increased 
productivity, better customer satisfaction with improved service, etc. These rewards come with challenges 
and concerns enterprise should think about. IOT has got some specific requirements or concerns as below 
listed areas,
•	 Device Management
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•	 Data collection and Analysis
•	 Scalability
•	 Security 

Protocol Transport Messaging
2G, 
3G, 4G 
(1000’s)

Low 
Power 
and 
Lossy 
(1000’s)

Compute 
Resources

Security
Success 
Stories

Arch

CoAP UDP
Rqst/
Rspnse

Excellent Excellent
10Ks/RAM
Flash

Medium - 
Optional

Utility field 
area n/w

Tree

Continua
HDP

UDP
Pub/Subsrb 
Rqst/
Rspnse

Fair Fair
10Ks/RAM
Flash

None Medical Star

DDS UDP
Pub/Subsrb 
Rqst/
Rspnse

Fair Poor
100Ks/
RAM
Flash +++

High -
Optional

Military Bus

DPWS TCP Good Fair
100Ks/
RAM
Flash ++

High - 
Optional

Web 
Servers

Client 
Server

HTTP/
REST

TCP
Rqst/
Rspnse

Excellent Fair
10Ks/RAM
Flash

Low - 
Optional

Smart 
Energy 
Phase 2

Client 
Server

MQTT TCP
Pub/Subsrb 
Rqst/
Rspnse

Excellent Good
10Ks/RAM
Flash

Medium - 
Optional

IoT Msging Tree

SNMP UDP
Rqst/
Rspnse

Excellent Fair
10Ks/RAM
Flash

High - 
Optional

Network 
Monitoring

Client 
Server

UPnP
Pub/Subsrb 
Rqst/
Rspnse

Excellent Good
10Ks/RAM
Flash

None Consumer
P2P 
Client 
Server

XMPP TCP
Pub/Subsrb 
Rqst/
Rspnse

Excellent Fair
10Ks/RAM
Flash

High - 
Optional

Rmt Mgmt 
White Gds

Client 
Server

ZeroMQ UDP
Pub/Subsrb 
Rqst/
Rspnse

Fair Fair
10Ks/RAM
Flash

High - 
Optional

CERN P2P

Table 1: Protocol comparison (source [16])

Organization’s IT department is expected to gear up to take up these challenges. 
Device Management
With BYOD, enterprise has started external device management in terms of allowing access to enterprise 
resources, scanning the devices, restricting access to unauthorized devices for possible virus threat etc… But 
with thousands of geographically spread disparate IOT devices, threat could extrapolate and could result in 
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major data and revenue loss. Today enterprise having 
strict policies and rules regarding BYOD concept due 
to security concerns. Active device management 
of such intensity is difficult. In IOT environment it 
becomes inherently important for an enterprise to 
disable malfunctioning device from network with 
immediate effect.

IOT device management typically requires,
•	 The ability to disconnect a rogue or stolen device
•	 The ability to update the software on a device, 

applying patches
•	 Updating security credentials
•	 Remotely enabling or disabling certain hardware 

capabilities
•	 Locating a lost device
•	 Wiping secure data from a stolen device
•	 Remotely re-configuring Wi-Fi, GPRS or network 

parameters

Data collection and Analysis
Data generated in IOT is of very high volume and 
consumed by wide range of disparate applications. 
Data collection, Storage, analysis, archival and 
distribution of this data in secured manner is a big 
challenge. Few devices may generate data that is 
used in real time complex event processing while 
other devices may generate sporadic data at less 
frequency which might need processing before they 
get consumed. To cater this requirement highly 
scalable storage is desired to handle high volume 
data.

Scalability
IOT devices both generate and processes data. With 
number of interconnected devices the frequency of 
data generation is very high. IOT architecture should 
be scalable to accommodate growing number of 
devices ensuring processing scalability and also 
should be able to leverage and scale out underlying 
storage system. At enterprise level, it should have 
proper DR system in case of failure. Ability to deploy 
on cloud is very essential for IOT architecture.

Security
Advent of IOT, with thousands of devices constantly 
exchanging information, raised new security 

concerns for data, access control, device attacks, and 
client privacy. Data security is prime concern along 
with regulatory compliance and privacy. Secure 
device to device communication and inter layer 
communication is very critical since communicating 
models used by devices may differ from each other. In 
today’s online social world we have control of sharing 
our private data to the world.  Once information is 
online its organizational to ensure customers data 
privacy, and with IOT this becomes very important.

IOT Platform

There are many platforms available today for 
developer to build custom IOT application. To name 
few, 
•	 Axeda Platform
•	 Oracle IOT Platform
•	 CarrIoTs Platform
•	 Arrayent’s IOT platform
•	 ThingWorx
•	 Xively
•	 ThingFabric
•	 ThingSpeak

Fog Computing

With thousands of IOT devices connected to each 
other and exchanging data continuously puts 
pressure on network and more on central data 
processing devices. These devices would put to their 
maximum processing limit to analyze and process 
real time data.

That concentration means that data can be processed 
locally in smart devices rather than being sent to the 
cloud for processing. Fog computing is one approach 
of dealing with processing capacity, the demands of 
the ever-increasing number of Internet-connected 
devices, referred to as the Internet of Things (IoT). It 
extends cloud services like compute, storage etc…to 
the network edge for end users.
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Billion $ Indian Market

We have already embarked on era of IOT and 
companies have already started investing into it as 
early starters to exploit opportunities. IBM, GE and 
Cisco are pioneering the IOT. Predicted IOT market in 
India would be $15 billion and Indian companies like 
Infosys, HCL, Wipro, Tech Mahindra are stepping up 
to tap this market. Indian government is envisioning 
to build 100 smart cities and INR 7600 crore has been 
allocated in the current central budget. Department 
of Electronics and Information Technology is laying 
put policy for IOT in India. IOT plays a very critical 
role in building smart cities. Key aspect to consider 
in building smart cities are right from utilities 
management like water, Power to smart parking 
spaces, integrated intelligent commuting system, 
agriculture, healthcare and waste management.

IOT is expected to drive the IT industry in coming 
years which would touch our life in every sense to 
transform in much more smart way.
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Company Profile - FaceBook

- Kedar Patkar
Email: kedar.r.patkar@gmail.com

Brief Overview

Facebook, Inc. (NASDAQ:FB) is world’s leading social networking company headquartered in Menlo Park, 
California. Facebook was founded on February 4, 2004, by Mark Zuckerberg with four other fellow Harvard 
University students. Facebook held its initial public offering (IPO) on Friday, May 18, 2012. The IPO was the 
biggest in technology and one of the biggest in Internet history, with a peak market capitalization of over 
$104 billion. Currently, Facebook is been traded at US$ 76.46

With the mission to make the world more open and connected, people use Facebook to stay connected with 
friends and family, to discover what’s going on in the world, and to share and express what matters to them. 
Facebook allows anyone who claims to be at least 13 years old worldwide to become a registered user of the 
website, although proof is not required. The site’s features have continued to develop during 2007. Users 
can now give gifts to friends, post free classified advertisements and even develop their own applications.

In the recent visit to India, Mark Zuckerberg held first summit of Internet.org which is a partnership between 
Facebook and six mobile phone companies (Samsung, Ericsson, MediaTek, Nokia, Opera Software, and 
Qualcomm) that aims to bring affordable Internet access to everybody by increasing affordability, increasing 
efficiency, and facilitating the development of new business models around the provision of Internet access.
Below is the representation of Facebook’s Major Milestones
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Facebook - At a Glance

Industry Internet
Type of site Social networking service
Founded Feb 4, 2004 (10 years ago)
Headquarters Menlo Park, California, US
Area served United States (2004–05) &Worldwide (2005–present)
Key People Mark Zuckerberg (Chairman and CEO) & Sheryl Sandberg (COO)
Website www.facebook.com
Revenue US$7.87 billion (2013)
Employees 7,185 (June 2014)
Subsidiaries Instagram, WhatsApp
Registration Required
Users 1.28 billion (monthly active, March 2014)
Available in Multilingual (70)

Organization Chart /Leadership Team

Photo Name Designation

Mark Zuckerberg Founder, Chairman and Chief Execu-
tive Officer

Sheryl Sandberg Chief Operating Officer (CEO)

David Wehner Chief Financial Officer (CFO)

Mike Schroepfer Chief Technology Officer and Vice 
President of Engineering

Chris Cox Chief Product Officer

Little known facts

• Became top social network in 2008

• 829 million people use Facebook on a daily basis i.e. 63% of Facebook users engage on a daily basis

• 1.32 billion people log on to Facebook at least once each month
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• 1.07 billion people use Facebook on their mobile device each month

• 30 million businesses have a Facebook Page

• The average Facebook user spends 40 minutes a day on the platform

• Businesses spent $2.66 billion on Facebook advertising per year

• Facebook users bought $234 million dollars’ worth of virtual goods and gifts on Facebook over the last 
quarter

• Every 60 seconds on Facebook: 510 comments are posted, 293,000 statuses are updated, and 136,000 
photos are uploaded.

• As of January, 2015 Facebook had over one billion active users. By that point, Facebook was adding 
about half a petabyte of data every 24 hours, amounting to about 180 petabytes per year

• Facebook made unsuccessful bid for SnapChat

• The average Facebook User Has 130 Friends

• Facebook pays $500 to anyone who can hack into it

• 50% of 18-24 year-olds go on Facebook when they wake up

Company History

There is an interesting story about how the company acquired its current name. Mark Zuckerberg, 23, 
founded Facebook while studying psychology at Harvard University. A keen computer programmer, 
Zuckerberg had already developed a number of social-networking websites for fellow students, including 
Coursematch, which allowed users to view people taking their degree, and Facemash, where you could rate 
people’s attractiveness.

In February 2004, Zuckerberg launched “The Facebook”, as it was originally known; the name taken from 
the sheets of paper distributed to freshmen, profiling students and staff. Within 24 hours, 1,200 Harvard 
students had signed up, and after one month, over half of the undergraduate population had a profile.

The network was promptly extended to other Boston universities and eventually all US universities. It became 
Facebook.com in August 2005 after the address was purchased for $200,000. US high schools could sign up 
from September 2005 and then it began to spread worldwide, reaching UK universities the following month.

Service Offerings

Products for Users
The Company’s products for users are free of charge and available on the Web, 
mobile Web, and mobile platforms, such as Android, Windows and iOS.
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Products for 
Advertisers & 
Marketers

Facebook offers products that enable advertisers and marketers to leverage its 
combination of reach, relevance, social context and engagement. When creating a 
Facebook ad, advertisers can specify a title, content, image, and destination Web 
page or Facebook Page to which a user is directed if he or she clicks on the add 

Sponsored stories enable marketers to promote the stories they publish from their 
Facebook Page to users who have connected with the Page. When advertisers create 
an ad campaign with Facebook, they specify the types of users they would like to 
reach based on information that users chose to share about their age, location, 
gender, relationship status, educational history, workplace, and interests. Facebook 
ad analytics enable advertisers to gain insights into which ads were displayed and 
clicked on. These analytics help advertisers make modifications to their ad campaigns.

Products for 
Developers

The Facebook Platform is a set of tools and application programming interfaces 
(APIs) that developers can use to build social apps on Facebook or to integrate their 
Websites with Facebook. As of March 31, 2014, more than nine million applications 
and Websites were integrated with Facebook. 

List of mergers and acquisitions by Facebook

Majority of the companies acquired by Facebook are based in the United States, and in turn, a large 
percentage of these companies are based in or around the San Francisco Bay Area.

Facebook has acquired more than 40 companies till now. In 2014, Facebook acquired WhatsApp which was 
one of the largest deals with the acquisition cost of $ 19 billion. In 2012, Facebook purchased Instagram for 
$1 billion.

Most of Facebook’s acquisitions have been ‘talent acquisitions’ and acquired products are often shut-down. 
The Instagram & WhatsApp acquisition were the first exception to this pattern.

Competitors & Market Share
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Facebook faces high competition from companies operating in the social media space that provide tools to 
facilitate information sharing. It also completes with companies that develop applications, particularly mobile 
applications that replicate discrete capabilities such as photo-sharing, messaging, and micro-blogging. Plus, 
Facebook faces competition from traditional and online businesses that provide media for advertisers to 
reach their audiences or develop tools and systems for managing and optimizing advertising campaigns.

Some of Facebook’s main competitors include Google+, owned by Google, LinkedIn, Twitter, Yelp, Groupon 
and Tumblr which was recently acquired by Yahoo. Facebook’s competitors also include large regional social 
networks that have strong positions in countries like Japan, China & Russia.

SWOT Analysis

Strengths Weaknesses
 Currently the Market Leader in Social 
Networking
 Excellent user experience
 Household brand name
 Understanding of user’s needs and 
behavior

 One source of revenues – advertisements 
on Facebook
 Attitude towards users’ privacy
 Lack of website customization
 Weak protection of users’ information

Opportunities Threats

 Increasing number of people using 
Facebook through mobile devices
 Expansion to China
 Diversify sources of revenue

 Increasing number of mobile internet 
users
 Users using ad-block extensions
 Slow growth rate of online advertising

Facebook plans for India

With over 100 million users and 900,000 small and medium businesses on board in India, the world’s largest 
social networking site Facebook is in the process of monetizing its business in India. For Facebook, India 
is the second-largest user base after the US. By 2015, India will have more Facebook users than any other 
country on Earth—tilting the social networking action away from the West and toward one of the fastest-
growing emerging markets on the planet.

Recently, Sheryl Sandberg & Mark Zuckerberg visited India and the later meet Indian Prime Minister to 
address the first Internet.org summit. ‘Internet.Org’ aims to make Internet access affordable for people 
across the globe with the focus on five billion people.

Conclusion

Undoubtedly, Facebook has become integral part of our life. With the world going digital, Facebook will also 
have to adopt & innovate to offer products and services which caters these requirements.

Facebook, like much of the Internet, is a great innovation! It offers us an opportunity to interact with an 
extraordinarily expansive universe of new people. One can sculpt ones on-line identity and learn more 
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about how the Internet and its various programs 
work to create new relationships and communities. 
For the entrepreneurially minded, it might be an 
introduction into business as one think of how to 
“market” yourself.

Love it or hate it, Facebook is playing a really long 
long-game, actively crafting a future for the Internet 
that could be more than a decade away.
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SAP - Systems, Applications & 
Products in data processing

- Anand Nimdeokar
Email: anandnimdeokar@gmail.com

Overview
In the year 1972, Five former IBM employees - 
Dietmar Hopp, Klaus Tschira, Hans-Werner Hector, 
Hasso Plattner and Claus Wellenreuther — started a 
company in Mannheim, Germany. The name of the 
company was “Systems, Applications, and Products 
in Data Processing”. The idea was to develop 
standard application software for real time business 
processing.

It took them one year to create basic software which 
was mainly financial accounting software forming 
the basis for the continuous development of other 
software components in what later became known 
as the R/1 system. The “R” stands for real-time data 
processing. By the end of the 1970s, continued 
development of SAP’s database and processing 
system led to the launch of the next major version, 
SAP R/2 that could be used with multiple currencies 
and languages. These innovations in SAP R/2, 
produces rapid sales growth outside of Germany. By 
the middle of the decade, SAP establishes the first 
sales office outside Germany, in Austria. The company 
makes its first appearance at the CeBIT computer 
fair in Hanover, Germany. Revenues reached DM 
100 million (around $52 million), much earlier than 

expected and way ahead of budget. In August 1988, 
SAP GmbH becomes SAP AG. Starting on November 
4, 1.2 million shares are listed on the Frankfurt and 
Stuttgart stock exchanges. Germany’s renowned 
business journal, ‘Manager Magazine’, names SAP 
its Company of the Year - a distinction the company 
receives twice more in the next few years. With the 
founding of subsidiaries in Denmark, Sweden, Italy, 
and the United States, SAP’s international expansion 
takes a leap forward.

As client–server systems began to be introduced, SAP 
brought out a server based version of their software 
called SAP R/3, which was launched in 1992. SAP also 
developed a graphical user interface, or GUI, to make 
the system more user friendly and to move away from 
the mainframe style user interface. The client-server 
concept, uniform appearance of graphical interfaces, 
consistent use of relational databases, and the ability 
to run on computers from different vendors meets 
with overwhelming approval from customers and 
prospective clients. With SAP R/3, SAP ushers in 
a new generation of enterprise software — from 
mainframe computing to the three-tier architecture 
of database, application, and user interface. To this 
day, the client-server architecture is the standard in 
business software.

In the twentieth year of operations, SAP truly 
becomes an international company with business 
outside Germany exceeding 50 percent of total sales 
for the first time.  On August 3, 1998, the letters 
S-A-P appear for the first time on the Big Board at the 
New York Stock Exchange (NYSE), the largest stock 
exchange in the world.
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The New Millennium

With the Internet, the user becomes the focus of 
software applications. Currently, more than 12 
million users work each day with SAP solutions. There 
are now over 253,500 customer installations in 188 
countries worldwide, more than 1,500 SAP partners 
and over 25 industry-specific business solutions. SAP 
is the world’s third-largest independent software 
vendor with more than 66,500 employees and 
locations in more than 130 countries having Annual 
revenue (IFRS) of € 16, 82 billion. Listed under the 
symbol “SAP” on stock exchanges, including the 
Frankfurt Exchange and NYSE.

SAP India

SAP India is the fastest growing subsidiary of 
SAP SE. SAP India began its operations in 1996 
with headquarters in Bangalore and offices 
in Mumbai, New Delhi, Kolkata, and a direct 
presence in nine cities across India, besides having 
marketing associates in Sri Lanka and Bangladesh. 
Declared as the ‘Hub of the year in Asia Pacific 
and Japan” in 2007, SAP India witnessed an 
unprecedented growth of over 100% both in terms 
of license revenue and customer acquisition.

Major clients of SAP in India are Brihanmumbai 
Municipal Corporation, Bhopal Municipal 
Corporation, HDFC Standard Life Insurance to name 

a few.
Source: http://www.sap.com/customer-
testimonials/a-z.html
Source: www.saptrainingcourse.net
Source: http://en.wikipedia.org/wiki/Systems_
Applications_Products_audit

What is SAP Software?

SAP is an ERP system. ERP stands for ‘Enterprise 
resource Planning’. ERP term used for software that 
controls whole organisation’s different departments. 
The ERP system is considered a vital organizational 
tool because it integrates varied organizational 
systems and facilitates error-free transactions and 
production. However, ERP system development is 
different from traditional systems development.  ERP 
systems run on a variety of computer hardware and 
network configurations, typically using a database as 
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an information repository.

SAP is beautifully & neatly integrated ERP software. 
SAP is a leader when it comes to easy integration 
among all the departments. It provides industry 
specific solutions for different industries other than 
its basic SAP Modules.

SAP Modules & Versions

In earlier years, SAP started as R/2 that is Real time 
architecture with 2 servers. This got changed in 
later years as R/3 that is Real time architecture with 
3 servers. These 3 servers are Application Server, 
Production Server and Database server. In 2009, SAP 
released its latest version that is ECC 6.0.

ECC is the version of SAP, like 4.6, 4.6c and 4.7 in that 
series new version is ECC-6. It’s known as Enterprise 
core component.

While using SAP like all other software, mainly 
two set of teams working in an organisation. One 
team is Technical Team which handles all technical 
issues like Technical Architecture to ensure 
seamless integration of all available platforms & if 
required changes in requirements during & Post 
implementation stage, whereas Functional team 
handles mapping of all Business processes within 
available Modules and enhancements in terms of Z 
developments wherever required. The Power Users 
and End users are the actual users who use SAP for 
their respective department Functions.

As mentioned earlier, SAP is an ERP system that 
handles almost all departments of organization. SAP 
handles an organisation’s Finance, Controlling, Human 
Resource, Sales, Distribution, Material management, 
Warehouse, Projects, Production, Security, Research 
and many other departments. Not just that but SAP 
has a special industry specific solutions for almost all 
industries such as manufacturing, Pharmaceuticals, 
Insurance, Security, Finance, Treasury etc. To 
integrate these departments, SAP has developed 
different Modules which act as bridge for different 
functions & transactions between different 
departments. Also to give additional intelligence to 
data SAP has developed different data warehousing 
platforms where huge data can be used smartly 
for producing analytical data which enables users 
and Top management to take critical decisions in 
business. These data warehousing enables Optimum 
performance of the system in terms of speed and 
accuracy of Reports, Dashboards etc.

SAP Netweaver

SAP NetWeaver is the primary technology computing 
platform of the software company SAP AG, and the 
technical foundation for many SAP applications. It is 
a solution stack of SAP’s technology products. The 
SAP Web Application Server (sometimes referred to 
as WebAS) is the runtime environment for the SAP 
applications, and all of the mySAP Business Suite 
solutions (SRM, CRM, SCM, PLM, ERP) run on SAP 
WebAS.

The product is marketed as a service-oriented 
application and integration platform. It can be used 
for custom development and integration with other 
applications and systems, and is built primarily 
using the ABAP programming language, but also 
uses C (programming language), C++, and Java EE. 
It can also be extended with, and interoperate with, 
technologies such as Microsoft .NET, Java EE, and 
IBM WebSphere.

Source: http://en.m.wikipedia.org/wiki/SAP_
NetWeaver
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Modules in SAP
• HR (Human Resource),
• HCM (Human Capital Management)
• SD ( Sales & Distribution)
• MM (Materials Management)
• PS (Project Systems)
• SCM (Supply Chain Management)
• PM (Plant Maintenance)
• QM (Quality Management)
• Basis (Business Application Systems Integrated 

Solutions)
• ABAP  (Advanced Business Application 

Programming)
• FICO (Financial Accounting & Controlling)
• PP (Production Planning)
• CRM(Customer Relationship Management)
• DMS (Document Management System
• SCM APO (Supply Chain Management Advance 

Planning and Optimization)

Intelligence to SAP Data
HANA  (Advanced Capabilities for Real-time Business)
BI / BW ( Business Intelligence/ BW ( Business 
Warehouse/ BO ( Business Objects)

Why SAP?
• SAP is one of the major players in the enterprise 

resource planning (ERP) systems arena for the 
last three decades. Although there is enormous 
competition in the markets from large & small 
ERP players, SAP is thriving rapidly for providing 
end to end customer solutions in numerous ways 
for varied customer portfolio.

• SAP promotes ERP by tag line “Our industry strat-
egy can help you seize opportunities in your in-
dustry while growing into new ones”

In today’s challenging business environment, best-
run companies have clarity across all aspects of 
their business, which allows them to act quickly with 
increased insight, efficiency, and flexibility. This is 
particularly true if your business includes SAP.

Following are some reasons that explain why SAP 
continues to be the market leader in the enterprise 
space.

1. The first reason is simply the fact that SAP 
solutions are scalable and can be customized 
according to the evolving business requirements 
of an enterprise. It can be easily integrated with 
future applications giving users a significant 
competitive advantage in the market. SAP 
solutions have become integral to the foundation 
of international businesses, as almost half 
of the world’s Fortune1000 companies have 
implemented ERP solutions from SAP.

2. SAP has been mainly focusing on enterprise 
applications for the last 30 years, the area where 
they hold the market leader spot today across the 
globe. While the other large ERP software vendors 
tend to have multiple business focus areas– like 
database as an example.

3. SAP continues to focus its ERP applications 



33The Exponent Group of Journals For Information Technology, Volume 3, Number 2, Mar 2015 - May 2015

Exponent Group of Journals - Empowering the common man In Association with Shree Aniruddha Upasana Foundation

on maximizing resources, reducing costs and 
optimizing performance that is customized 
for businesses and industries. SAP provides a 
comprehensive range of business software and 
enterprise applications - designed for global 
operations and supported with globalization 
services - to empower every aspect of your 
business.

4. SAP architecture is extremely strong with 
a process-centric focus and a foundation that 
operates in real-time communication with 
enterprise wide business processes that is highly 
flexible.

5. Lastly, with the experience of the last 30 years 
SAP has made their enterprise applications to be 
extremely industry and business specific. They 
have already built and refined these industry 
specific solutions with real customers and real 
implementations carrying the knowledge base 
and enhancing their technology and application 
offerings each year for the last three decades. 
SAP not only helps to manage day to day 
operations efficiently; it also sharpens business 
insight by providing real time access to timely 
information. As there are more solutions available 
on the marketplace to choose from, and even 
given the increasing competitive landscape, SAP 
has kept their market dominance.

There are many reasons which can prove why SAP 
is a leader in ERP Software market. Some of them 
are as follows.
•  Objectives & Solution at Company Level

• Online Reporting & Analysis
• Integration with ERP. Availability of ERP data 

in Smart Database
• Availability of online Monthly Reports / 

Dashboards
• Availability of adhoc reports
• Daily monitoring Dashboards
• Advanced level reports with analytics for 

alerting / alarming
• Interfacing with other data input sources like 

CRM / Oracle / External Info

• Uniform & Standardised Business Planning at 
Company Level
• Configuration of Annual Business Plan Cycle 

across business lines / business units and 
functions.

• Implemented business planning best 
Practices

• Forecasting & Quarterly / Monthly projection
• Scenarios & What-ifs

• 24x7 Information Access ---- Flexibility ---- 
Accuracy ---- Automation
• Standardisation & Uniformity of planning & 

reporting across business units / business 
lines Easier Consolidation (Closure of 
financials by 4th of the month)

• Faster Turnaround of Adhoc information
• Enhanced Quality of Analysis
• Scalability for new business units / product 

lines
• Real time information through Dashboards
• Transparency / Automation

Advantages of SAP ERP

(Source: http://www.erpgreat.com/general/
advantages-of-sap-erp.htm)
SAP (system applications and products in data 
processing), is a package which allows more: 

1. Flexibility
2. Customized solutions to suit your business
3. Highly integrated with other modules
4. Industry specific modules with a deep insight
5. Continuous support 

The major advantage of SAP ERP, is the high 
integration capabilities with other modules of 
business, which is not there in other software.

In other software, you need to have different 
software’s for different module. For example, BAAN, 
ORACLE MANUFACTURING etc. There, integration 
becomes an issue, not all software support all 
integration’s except for SAP.

Following are additional advantages of SAP ERP.
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1. Vast array of modules, with huge spectrum of 
functionalities which are not provided by other ERP 
applications

2. Specific functionalities which are core 
competencies of SAP while are not available in other 
ERP applications, makes it an obvious choice for 
some specific industries. E.g. Variant configuration 
and Automobile industry

3. SAP knowing the demand for special processes 
for each industry has come up with industry 
specific solutions which are unheard of from other 
applications

4. Not only on the functionality side, but also on the 
system architecture and landscape, SAP is innovating 
day by day from R2 to R3 to ECC to SOA, to adapt to 
the business needs, thus adding immense value to 
the customers.

5. SAP also gets complimented by most ubiquitous 
office applications of MS namely MS Word.

Owing to all these advantages of SAP ERP which are 
not prevalent in other applications, SAP is the hot 
choice for every client who is willing to have a robust 
and efficient system.

Career Opportunities in SAP

SAP is having vast opportunities in all over the world 
for various types of skill sets where one can cherish a 
bright career. Here are the few fields mentioned for 
your reference.
• HR (Human Resource),HCM Human Capital 

Management
• SD ( Sales & Distribution)
• MM (Materials Management)
• PS (Project Systems)
• SCM (Supply Chain Management)
• PM (Plant Maintenance)
• QM (Quality Management)
• Basis  (Business Application Systems Integrated 

Solutions)

• ABAP (Advanced Business Application 
Programming)

• FICO (Financial Accounting & Controlling)
• CRM (Customer Relationship Management)
• HANA  (Advanced Capabilities for Real-time 

Business)
• BI / BW ( Business Intelligence/ BW ( Business 

Warehouse/ BO ( Business Objects)
• PP (Production Planning)
• APO
• NetWeaver
• DMS (Document Management System)

SAP Certification

SAP Provides Certification in following areas.
(Source: https://training.sap.com/shop/catalogue/
by-role)
• Application Consultant : Implementation 

Consultant, Solution Consultant, Business 
Process Consultant

• Enterprise Architect
• Business Analyst : Business Consultant 
• Business Process Architect: Business Analyst, 

Business Architect 
• Business Process Owner / Team Lead / Power 

User
• Change Manager: Business Transformation 

Manager
• Data Consultant / Manager
• Database Administrator: Database Designer
• Developer: ABAP Developer, Java Developer, 

SQL Developer, .Net developer, User Interface 
Designer

• Development Consultant
• User
• Executive
• Industry Specialist
• Technology Consultant
• Program / Project Manager_USE
• Solution Architect
• Help Desk / COE Support
• System Administrator: Security Administrator, 

Security Officer, Performance and Tuning 
Specialist, IT Administrator
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• System Architect: Technical Architect
• Trainer

Summary of SAP Timeline
A 42 Year Journey of SAP
1972-1981: the early years
Building on the dream of “real-time” computing: 
Software that processes data when customers ask it 
to – rather than overnight in batches.

1982-1991: the SAP R/2 era
Real-time touches more of the business: SAP R/2 
packaged mainframe software application processes 
in real time and integrates all of an enterprise’s 
business functions.

1992-2001: the SAP R/3 era
Real-time reaches the desktop: A client-server 
version of the standard application software allows 
businesses to run more efficiently around the world.

2002-present: real-time data where and when you 
need it
Real-time moves to the Web and beyond: Cloud 
computing, mobile, and in-memory computing 
open up new horizons for real-time data access – 
anywhere.
(Source: http://www.sap.com/corporate-en/about/
our-company/index.html)

Why SAP Skills are so important?

In order to start a successful career after many years 
at school and university, SAP-skills have become an 
indispensable factor. Understanding SAP software 
and the ability to work with it is vital in many areas of 
the job market. For many positions today such skills 
are mandatory. When this is not the case, applicants 
can still be sure to enhance their chances to be 
accepted for a job when they can prove that they 
already bring SAP-skills from their time at university. 
Since its foundation in 1972, SAP AG, based in 
Walldorf, Germany has become Europe’s largest 
software developer. In the field of enterprise 
software, SAP is the world’s market leader. More 

than 180000 customers worldwide make use of SAP 
products in order to execute their business processes 
(e.g. controlling, sales, production, logistics, human 
resources, marketing etc.). Customers are mid-sized 
business up to many of the big concerns noted at the 
stock market.

With the growing number of SAP customers, the need 
for young professionals with SAP-skills increases – 
no matter in which area. SAP is for example used by 
logistic companies, the telecommunication sector, 
automotive companies, as well as banks and the 
retail sector. No matter which area and position you 
prefer, SAP-skills are needed – and evermore often 
expected – in almost any of them. Thus, having a 
basic understanding of SAP is a great asset to any 
application. Additional specialisations in certain SAP 
areas such as SAP BI and SAP CRM (and others) can 
help concretising one’s own plan of the personal 
career and reaching intended goals quicker.

SAP Training Partners
Following are the SAP Certified Education Providers 
in India.

1. https://training.sap.com/g/en/training-
locations/in/
2. http://www.sap.com/asia/services/education/
centres/partners.epx

Appendix 1 - Competitors of SAP
(Source: Wikipedia)
Oracle Corporation
Oracle Corporation is a U.S.-based multinational 
computer technology corporation headquartered 
in Redwood City, California, United States. The 
company specializes in developing and marketing 
computer hardware systems and enterprise software 
products – particularly its own brands of database 
management systems. Oracle is the second-largest 
software maker by revenue, after Microsoft.

The company also builds tools for database 
development and systems of middle-tier software, 
enterprise resource planning (ERP) software, 
customer relationship management (CRM) software 
and supply chain management (SCM) software.
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SAP considered as one of the best ERP system along 
with Oracle. Although Oracle is good in data storage, 
SAP is the best in integration among modules. SAP 
also provides best business solution to every kind 
of industries according to their specific needs. This 
makes SAP a very reliable and the best ERP system 
for both large multinational companies as well small 
organisations.

PeopleSoft
PeopleSoft, Inc. was a company that provided 
Human Resource Management Systems (HRMS), 
Financial Management Solutions (FMS), Supply 
Chain Management (SCM), Customer Relationship 
Management (CRM), Enterprise Performance 
Management (EPM) software, as well as software 
for manufacturing, enterprise performance 
management, student administration to large 
corporations, governments and organizations. It 
existed as an independent corporation until its 
acquisition by Oracle Corporation in 2005. The 
PeopleSoft name and product line are now marketed 
by Oracle.

PeopleSoft Financial Management Solutions (FMS) 
and Supply Chain Management (SCM) are part of the 
same package, commonly known as Financials and 
Supply Chain Management (FSCM).

Microsoft Dynamics
Microsoft Dynamics CRM is a customer relationship 
management software package developed by 
Microsoft. Out of the box, the product focuses mainly 
on Sales, Marketing, and Service (help desk) sectors, 
but Microsoft has been marketing Dynamics CRM as 
an XRM platform and has been encouraging partners 
to use its proprietary (.NET based) framework to 
customize it. It is part of the Microsoft Dynamics 
family of business applications.

Dynamics CRM is a server-client application, which, 
like Microsoft SharePoint, is primarily an IIS-based 
web application which also supports extensive web 
services interfaces. Clients access Dynamics CRM 
either by using a Browser or by a thick client plug-in 
to Microsoft Outlook. Besides Internet Explorer the 
Chrome and Firefox browsers are fully supported 

since Microsoft Dynamics CRM 2011 Update Rollup 
12.

The current version of Microsoft Dynamics CRM is 
2013 with over 40,000 customers.

Appendix 2 - SAP News
IDC – SAP Leads Analytical Applications Market 2008
(Source: IDC Worldwide Business Analytics Software 
Vendor Share 2008 and Forecast 2009 – 2013)

Legends
Size is the measure of a vendor’s  software revenue 
in the selected market
Momentum is the size adjusted annual software 
growth rate for the selected market
Reliance is a vendor’s dependence on selected 
software revenue 
Diversity is the measure of the breadth and depth 
of product offerings within the selected software 
market

SAP cuts 2014 forecast
(Source http://timesofindia.indiatimes.com/
t e c h / t e c h - n e w s / S A P - c u t s - 2 0 1 4 - f o r e c a s t /
articleshow/44885352.cms)
German business software maker SAP on Monday 
20th Oct 2014 cut its outlook for full year profit amid 
an accelerating shift by customers to buy its software 
over the internet rather than as packaged software, 
delaying recognition of those sales.
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Sap specialises in providing a mix of business 
application software for companies, but has come 
under pressure from cheaper rivals that offer services 
over the internet, or ‘the cloud’.

SAP’s customers, which includes Coca-Cola, 
McDonald’s and Vodafone, are moving to cloud 
computing because there are no upfront costs for 
software licenses, dedicated hardware or installation, 
giving the customers more flexibility to respond to 
shifting market demand.

While revenue from SAP’s classic packaged software 
is booked immediately, cloud sales are recognised 
gradually over three years. They require more 
upfront investments, temporarily hitting profit, but 
bolster sales and profit in future quarters.

IBM, SAP to partner on cloud computing for 
businesses
(Source http://fortune.com/2014/10/14/ibm-sap-
enterprise-cloud-partnership)
The two tech giants—one American, one German—
see businesses increasingly moving their data to the 
cloud. A new partnership will help reinforce their 
positions.

IBM, SAP Team Up to Deliver Software as a 
Service over Internet
(Source http://online.wsj.com/articles/ibm-sap-
team-up-to-deliver-software-as-a-service-over-
internet-1413317966)

SAP Launches Student Entrepreneurship 
program in India at BMS College of Engineering
(Source http://global.sap.com/india/news-reader/
index.epx)

SAP Labs India Ranked Among the Top Five 
in ‘2014 India’s Best Companies to Work For’ 
Annual Survey
(Source http://global.sap.com/india/news-reader/
index.epx? category=ALL& articleID=23174& search
mode=C&page=1&pageSize=10)

iCreate Collaborates with SAP to Provide Banks 
with Better Analytics, Risk and Compliance 

Reporting
(Source http://global.sap.com/india/news-reader/
index.epx? category=ALL& articleID=22596& search
mode=C&page=1&pageSize=10)

SAP sets 20 billion euros revenue target for 2015
(Source http://timesofindia.indiatimes.com/tech/
tech-news/SAP-sets-20-billion-euros-revenue-
target-for-2015/articleshow/35684122.cms )

Appendix 3 - SAP Acquisitions
(Source: 
http://www.sap.com/corporate-en/about/
investors/newsandreports/acquisitions/index.html)
Organic growth remains the primary driver of SAP’s 
strategy. SAP continues to acquire targeted, strategic, 
and “fill-in” technology to add to their broad solution 
offerings and improve their coverage in key strategic 
markets to best support customers’ needs. Examples 
include the following.

1. BusinessObjects: Pioneer and the world’s leading 
BI software company in business intelligence (BI) 
(October 7, 2007)

2. Sybase: Industry leader for enterprise and 
mobile software to manage, analyse, and mobilize 
information (July 27, 2010)

3. Success Factors: Market-leading provider of cloud-
based human capital management (HCM) solutions 
(December 3, 2011)

4. Ariba: Leading cloud-based business commerce 
network (May 22, 2012)

5. Syclo: Enterprise mobile applications and 
technologies (June 2012)

6. hybris: Rapidly growing and widely recognized 
leader in e-commerce technology (June 5, 2013)

7. Fieldglass: Global Cloud Technology Leader in 
Contingent Workforce Management (March 26, 
2014)
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8. Concur - Concur, is leading innovator for US$ 1.2 
Trillion Corporate Travel Industry 

(September 18, 2014)
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Role of CSQA in SDLC

- Jeevan Sarode
Email: jeevansarode@yahoo.com

A Certified software quality analyst (CSQA) is 
responsible for applying the principles and practices 
of software quality assurance throughout the 
software development life cycle. Though often 
referred to as “quality assurance”, software testing is 
considered to be only one part of the larger process 
software development life cycle.

To perform testing effectively one has to first 
understand what the scope is and role of Analyst 
as there are key differences between Analyst and 
Testing.
Quality Assurance (QA) - A set of activities designed 
to ensure that the development and/or maintenance 
process is adequate to ensure a system will meet its 
objectives.

Quality Control: A set of activities designed to 
evaluate a developed work product. These activities 
can always include the audits conducted by the 
QA team to assess the cost of correcting defects, 
documentation etc.

Testing: Finding defects by executing a system/
software. (Note that the “process of executing a 
system” includes test planning prior to the execution 
of the test cases.)
Let us take (RUP) SDLC model developed by IBM to 
understand the role of testing in depth. Rational 
Unified Process (RUP) has 4 different phases’ viz. 

•	 Inception
•	 Elaboration
•	 Construction 
•	 Transition 

When we compare RUP with the traditional SDLC 
model, inception phase is similar to analysis phase, 

elaboration is same as design phase, construction 
phase is similar to implementation and transition 
phase is similar to deployment and maintenance. 
In most of the industries, as part of the RUP process, 
JAD (Joint application Development) sessions are 
conducted. These sessions give an opportunity for 
all teams to present their ideas and document them. 
Testing team generally gets involved in the inception 
phase, depending on the schedule.

Inception phase: In this phase, a tester will get a 
chance to understand the purpose of this project. 
Generally the information is documented by the 
architecture team in the ARF (Architectural reference 
document). Data architects, Information architects, 
System architects are the key players in this phase.

Elaboration phase: In this phase, a tester will get a 
chance to understand how the project is designed 
and what all the systems are getting upgraded or 
downgraded based on this project. This is a major 
phase, where the entire design of the project is 
documented in the JAD sessions in the Business 
Requirement document (BRD), System requirement 
document (SRD), Product requirement document 
(PRD), Business use cases (BUC) and System Use 
cases (SUC). Architects, Business analysts, Project 
management, Development, Testing, Production 
support teams etc attend the JAD sessions to 
give sign-off on these documents, once they are 
completely documented. Business use cases describe 
the business process of the project. System use cases 
describe about a system, which is impacted by the 
project.

Construction phase: In this phase, developers have a 
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major role of constructing the system based on the 
design accepted during the JAD sessions. A tester 
has to follow closely with the development team 
to understand different changes considered by the 
development. There is always a possibility that the 
development can miss, misinterpret the design 
documents, in this case, a tester can always escalate 
the issue to the concerning developers to resolve the 
issue. Technical design documents (TDD), Interface 
specification documents (ISD), Software architecture 
documents (SAD) etc. are generated in this phase 
to document the development process. During the 
same phase, testing team needs to develop the high 
level scenarios (HLS) based on the BRD, SRD, TDD, 
PRD, BUC, SUC, SAD, ISD. Each high level scenario 
can have one or more test cases. A tester must make 
sure that all the requirements are traced to a test 
case thru a QA matrix. Though it’s not compulsory to 
write test cases based only on these documents and 
there is always a possibility of missing some of the 
functionality, so we have to write test cases based on 
all possible sources of the latest updated information 
(latest signed-off updated documents). In many of 
the projects I have worked, sometimes I had to write 
test cases based on the verbal information given the 
development, sometimes on viewing the data flow 
diagrams and process flow diagrams. In this, phase, 
testing will have a major role for performing System 
testing, integrated system testing.

Transition phase: In this phase, the system/
software whatever it is designed is ready to roll out 
for production. In most of the industries, IT always 
rolls out the product slowly like 5% every week for a 
certain period until the 100% is in production. In this, 
phase, testing will have a major role for performing 
regression testing. Roll out is done by moving the 
newly written code into a staging environment, 
where we test the product and raise the defects. Once 
the entire code is in the staging environment and it 
is stable. This code will be moved into production. 
However, there is always a chance of defects/bugs 
arising in this stage. Regression testing will identify 
any defects occurring due to the already existing 
code.

Roles and responsibilities of a QA Analyst/
QA Tester

• The QA Tester will follow a documented test 
plan and be responsible for the reporting of 
clear and very detailed bug reports. 

• The QA Tester will work with their fellow testers 
and senior tester to ensure quality testing and 
bug reporting is maintained throughout the 
product’s entire testing process. 

• The QA analyst will be required to analyze user 
requirements

• Understand and document procedures
• Develop publish and implement test plans
• Write and maintain test cases
• Create and maintain test data
• Clearly document and re-verify all defects 
• Document test results
• Analyzing the requirements for multi-tier 

architected web-commerce applications from 
industry standard design documents.

• Developing high-level test design and planning 
documentation.

• Design, code, test, and execute test case 
scenarios

• Analysis of test results leading to defect 
isolation and resolution.

Responsibilities can vary for a QA analyst position 
depending on the job requirement. But these are the 
major responsibilities.

Software testing life cycle

The different stages in Software Test Life Cycle -

Figure 1:  Different Stages in Software Test Life Cycle 

Each of these stages have a definite Entry and Exit 
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criteria, Activities & Deliverables associated with it. 
In an Ideal world you will not enter the next stage 
until the exit criteria for the previous stage is met. 
But practically this is not always possible.

Requirement Analysis
During this phase, test team studies the requirements 
from a testing point of view to identify the testable 
requirements. The QA team may interact with various 
stakeholders (Client, Business Analyst, Technical 
Leads, and System Architects etc.) to understand 
the requirements in detail. Requirements could be 
either Functional (defining what the software must 
do) or Non Functional (defining system performance 
/security availability). Automation feasibility for the 
given testing project is also done in this stage.
Activities:

• Identify types of tests to be performed. 
• Gather details about testing priorities and 

focus.
• Prepare Requirement Traceability Matrix 

(RTM). 
• Identify test environment details where testing 

is supposed to be carried out. 
• Automation feasibility analysis (if required).

Deliverables: 
• RTM
• Automation feasibility report. (if applicable)

Test Planning
This phase is also called Test Strategy phase. 
Typically, in this stage, a Senior QA manager will 
determine effort and cost estimates for the project 
and would prepare and finalize the Test Plan.
Activities:

• Preparation of test plan/strategy document for 
various types of testing

• Test tool selection 
• Test effort estimation 
• Resource planning and determining roles and 

responsibilities.
• Training requirement 

Deliverables:
• Test plan /strategy document. 

• Effort estimation document.

Test Case Development
This phase involves creation, verification and rework 
of test cases & test scripts. Test data, is identified/
created and is reviewed and then reworked as well.
Activities:

• Create test cases, automation scripts (if 
applicable) 

• Review and baseline test cases and scripts 
• Create test data (If Test Environment is 

available) 

Deliverables: 
• Test cases/scripts 
• Test data 

Test Environment Setup
Test environment decides the software and hardware 
conditions under which a work product is tested. 
Test environment set-up is one of the critical aspects 
of testing process and can be done in parallel with 
Test Case Development Stage. Test team may not be 
involved in this activity if the customer/development 
team provides the test environment in which case 
the test team is required to do a readiness check 
(smoke testing) of the given environment.
Activities:

• Understand the required architecture, 
environment set-up and prepare hardware 
and software requirement list for the Test 
Environment. 

• Setup test Environment and test data 
• Perform smoke test on the build 

Deliverables: 
• Environment ready with test data set up  
• Smoke Test Results.

Test Execution
During this phase test team will carry out the testing 
based on the test plans and the test cases prepared. 
Bugs will be reported back to the development team 
for correction and retesting will be performed.
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Activities: 
• Execute tests as per plan
• Document test results, and log defects for failed cases 
• Map defects to test cases in RTM 
• Retest the defect fixes 
• Track the defects to closure 

Deliverables:
• Completed RTM with execution status 
• Test cases updated with results 
• Defect reports

Test Cycle Closure
Testing team will meet, discuss and analyze testing artifacts to identify strategies that have to be implemented 
in future, taking lessons from the current test cycle. The idea is to remove the process bottlenecks for future 
test cycles and share best practices for any similar projects in future.
Activities:

• Evaluate cycle completion criteria based on Time, Test coverage, Cost, Software, Critical Business 
Objectives , Quality 

• Prepare test metrics based on the above parameters. 
• Document the learning out of the project 
• Prepare Test closure report 
• Qualitative and quantitative reporting of quality of the work product to the customer. 
• Test result analysis to find out the defect distribution by type and severity. 

Deliverables: 
• Test Closure report  
• Test metrics

 
Finally, summary of STLC along with Entry and Exit Criteria
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STLC Stage Entry Criteria Activity Exit Criteria Deliverables
Requirement 
Analysis

Requirements 
Document available 
(both functional and 
nonfunctional)  
Acceptance criteria 
defined. 
Application 
architectural 
document available.

Analyze business functionality 
to know the business 
modules and module specific 
functionalities. 
Identify all transactions in the 
modules. 
Identify all the user profiles. 
Gather user interface/
authentication, geographic 
spread requirements. 
Identify types of tests to be 
performed. 
Gather details about testing 
priorities and focus. 
Prepare Requirement 
Traceability Matrix (RTM). 
Identify test environment 
details where testing is 
supposed to be carried out. 
Automation feasibility analysis 
(if required).

Signed off RTM 
Test automation 
feasibility report 
signed off by the 
client 

RTM 
Automation 
feasibility 
report (if 
applicable) 

Test Planning Requirements 
Documents 
Requirement 
Traceability matrix. 
Test automation 
feasibility document.

Analyze various testing 
approaches available 
Finalize on the best suited 
approach 
Preparation of test plan/
strategy document for various 
types of testing 
Test tool selection 
Test effort estimation 
Resource planning and 
determining roles and 
responsibilities.

Approved test 
plan/strategy 
document. 
Effort estimation 
document signed 
off.

Test plan/
strategy 
document. 
Effort 
estimation 
document.

Test case 
development

Requirements 
Documents 
RTM and test plan 
Automation analysis 
report

Create test cases, automation 
scripts (where applicable) 
Review and baseline test cases 
and scripts 
Create test data

Reviewed and 
signed test Cases/
scripts 
Reviewed and 
signed test data

Test cases/
scripts 
Test data



44 The Exponent Group of Journals For Information Technology, Volume 3, Number 2, Mar 2015 - May 2015

Exponent Group of Journals - Empowering the common man In Association with Shree Aniruddha Upasana Foundation

STLC Stage Entry Criteria Activity Exit Criteria Deliverables
––––– System Design 

and architecture 
documents are 
available 
Environment set-up 
plan is available

Understand the required 
architecture, environment set-
up 
Prepare hardware and software 
requirement list 
Finalize connectivity 
requirements 
Prepare environment setup 
checklist 
Setup test Environment and 
test data 
Perform smoke test on the 
build 
Accept/reject the build 
depending on smoke test result

Environment 
setup is working 
as per the plan 
and checklist 
Test data setup is 
complete 
Smoke test is 
successful

Environment 
ready with 
test data set 
up 
Smoke Test 
Results.

Test 
Execution

Baseline RTM, Test 
Plan , Test case/
scripts are available 
Test environment is 
ready 
Test data set up is 
done 
Unit/Integration test 
report for the build to 
be tested is available

Execute tests as per plan 
Document test results, and log 
defects for failed cases 
Update test plans/test cases, if 
necessary 
Map defects to test cases in 
RTM 
Retest the defect fixes 
Regression testing of 
application 
Track the defects to closure

All tests planned 
are executed 
Defects logged 
and tracked to 
closure

Completed 
RTM with 
execution 
status 
Test cases 
updated with 
results 
Defect 
reports

Test Cycle 
closure

Testing has been 
completed 
Test results are 
available 
Defect logs are 
available

Evaluate cycle completion 
criteria based on - Time, Test 
coverage , Cost , Software 
Quality , Critical Business 
Objectives 
Prepare test metrics based on 
the above parameters. 
Document the learning out of 
the project 
Prepare Test closure report 
Qualitative and quantitative 
reporting of quality of the work 
product to the customer. 
Test result analysis to find out 
the defect distribution by type 
and severity

Test Closure 
report signed off 
by client
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Industry Recognized Certification(s)

As the IT industry becomes more competitive, the 
ability for management to distinguish professional 
and skilled individuals in the field becomes 
mandatory. Certification demonstrates a level of 
understanding in carrying out quality assurance 
principles and practices. The certifications supported 
by the International Software Certification Board 
(ISCB) are as follows: 

• Certified Associate in Software Quality (CASQ) 
• Certified Associate in Software Testing (CAST)
• Certified Software Quality Analyst (CSQA)
• Certified Software Tester (CSTE)
• Certified Manager of Software Quality (CMSQ)
• Certified Manager of Software Testing (CMST)
• Certified Associate Business Analyst (CABA)
• Certified Software Business Analyst (CSBA)
• Certified Software Project Manager (CSPM)

Acquiring the designation for any of the above 
listed certifications indicates a professional level 
of competence in the principles and practices of 
quality assurance in the IT profession as well as gain 

recognition as software quality profession, achieve 
potentially more rapid career advancement, and 
gain greater acceptance in the role as advisor to 
management.

Conclusion

Certified software quality assurance (CSQA) is one of 
the various certification available in the market which 
emphasis on basic principal of quality management 
to assure quality for more information on CSQA 
certification Please use resources from http://www.
softwarecertifications.org/qai_casq.htm

Taking certification helps to broaden understanding 
on quality aspects such as Requirement management, 
Quality Control, Risk management, Test development 
and execution.

Based on type of methodology organization selects 
Analyst role and responsibilities align with it but basic 
definition of Analyst role and principle of testing 
remains same.
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Agile Software Testing

- Shruti M. Bhosale
Email: smsshrutimohite@gmail.com

Agile Methodology

Process-heavy design methods led to the creation 
of agile methods. Agile methods focus on the code 
rather than the design, follow iterative approach to 
software development and deliver working software 
frequently by accommodating changing needs. Agile 
manifesto finds value on 
•	 Individuals and interactions over processes 

and tools
•	 Working software over comprehensive 

documentation 
•	 Customer collaboration over contract 

negotiation 
•	 Responding to change over following a plan 

In agile method the software is developed in 
increments with the customer specifying the 
requirements to be included in each increment. 
Thus customers are closely involved throughout the 
development process and evaluate the iterations of 
the system.

Agile Team Structure

Agile generally has small teams with a team size of 
7 plus minus 2 members in it. However different 
organizations have multiple ranges of varying 
projects and depending on their project needs and 
requirements they can have small or large agile 
teams. The small agile team is as shown in the 
figure. The large agile team follows a ‘team of teams’ 
approach where many small sub-teams collectively 
form a large team. 

The ‘Scrum’ method is an agile method that provides 
a project management framework. Scrum is the most 
common agile practice being adopted today as it has 
clearly defined roles and describes the structure and 
behavior of an agile team. It focuses on managing 
iterative development. It is centred on a set of 
sprints, which are fixed time periods when a system 
increment is developed. The figure below illustrates 
a typical agile team structure based on Scrum.

Figure 1: Agile team structure

This agile team is a cross-functional team with co-
located members. There may not be need of a 
manager for such a team. It mainly consist of 

1. Product Owner - who defines and prioritizes the 
requirements backlog, communicates and elaborates 
those requirements with the team and accepts 
completed stories into the baseline plan

2. A Scrum Master - who arranges daily meetings, 
tracks the backlog of work to be done, records 
decisions, measures progress against the backlog 
and communicates with customers and management 
outside of the team.
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3. Agile Team members – who are the developers and 
testers but may include other resources if needed 
such as database administrator, system architect, 
technical writer etc.

 
Agile Software Development

In agile s/w development, software processes are 
inter-leaved and the outputs are decided through 
negotiation during the development process. The 
best-known and most widely used agile method 
for s/w development is Extreme Programming (XP) 
which takes an ‘extreme’ approach to iterative 
development. In this, new versions may be built 
several times per day and increments are delivered 
to customers every 2 weeks. Testing is central to XP. 
All tests must be run for every build and the build is 
only accepted if tests run successfully.

In agile, incremental development is supported 
through small, frequent system releases. The minimal 
useful set of functionality that provides business 
value is developed first. Releases of the system are 
frequent and incrementally add functionality to the 
first release. The release cycle is shown below.

Figure 2: XP release cycle

Agile Testing

The testing phase of software development 
sometimes gets less importance from the developers 
and IT managers. Yet testing is the only way to 
determine whether an application will function 
properly at deployment. Else it may lead to several 
technical challenges such as prolonged development 
cycles, missed use cases, slipping defects into 
production resulting in poor software quality.

To mitigate these risks it is important that testing 
be done as early as possible because the potential 
impact of a defect may rise exponentially over time. 
Agile testing overcomes the technical challenges and 
provides an effective solution to achieve the project 
goals of the development process. In fact, many agile 
developers prefer a test-first approach which is- 
writing tests before code clarifies the requirements 
to be implemented. This is a special feature used 
in XP. Also testing be done as often as possible, 
and more importantly, as effectively as possible, 
to increase the chances of finding defects. This is 
done by having a set of automated tests that can be 
quickly and easily executed. All previous and new 
tests are run automatically when new functionality is 
added, thus checking that the new functionality has 
not introduced errors. This may increase costs in the 
short term, but ultimately reduces the total cost of a 
system due to improved quality.

Agile Testing is a software testing practice that 
follows the principles of agile software development. 
Agile development integrates testing into the 
development process, verses having it as a separate 
phase. Testing therefore is an integral part of the 
core software development and actively participates 
throughout the software coding process. Successful 
agile projects require a team of technical experts 
who possess a unique set of soft skills such as 
effective communications, coordination and problem 
solving.  Agile testing involves a cross-functional 
agile team actively relying on the special expertise 
contributed by the Testers. Thus agile team consists 
of a combined team of developers as well as testers. 
This allows the whole team to meet the projects 
objectives in a better way. In this approach the team 
works at a sustainable pace as testing occurs in real 
time, allowing testers to collaborate actively with 
the development team and giving them ability to 
identify any issues and transfer those into executable 
specifications that guide coding. Testing and coding 
are done incrementally and iteratively, building up 
each feature until it provides enough value to release 
to production.
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Difference between Agile and Waterfall 
approach

The agile approach differs significantly from 
the traditional, mechanistic and linear waterfall 
development method. In Waterfall development, 
testing activities are defined early and executed at 
the end of the development. There is role clarity, 
execution certainty and committed resources.  On 
the other hand, agile development employs testing 
in a totally different way. Testing activities are 
executed more iteratively, in real time and with 
less documentation. The difference is in style and 
approach but not in importance and intent. Thus 
ensuring proper testing is just as critical in agile as it 
is in waterfall.

Transitioning from a waterfall to an agile development 
approach takes time.  As a result, most organizations 
follow a hybrid Agile/Waterfall approach in the 
beginning.

Agile Testing Best Practices

Effective agile projects address the following 
important elements:
•	 Employ test-driven development by 

encouraging developers to adopt pair testing 
approach. 

•	 Leverage testers as active contributors in 
planning and requirements analysis.

•	 Instill team value whereby each team member 
is responsible for the results, including quality 
and promote importance of testers.

•	 For the ease of testing and maintenance, 
refactoring the code continuously as soon as 
possible code improvements are found. 

•	 Testers actively participate in meetings to 
define the main business flows.

•	 Employ automation testing wherever possible 
as a key way to do regression testing.

•	 Maintain traceability between the 
requirements, test cases and defects.

•	 Testers contribute to user story improvements.
•	 Employ a continuous integration approach and 

combine it with build management tool and 

automation testing.
•	 Employ innovative means of displaying the 

results of testing and fix all defects immediately.

How does Agile Testing work?

Figure below presents a high-level view of the agile 
lifecycle for the purpose of testing. Agile projects 
go through an often short Initiation phase (Iteration 
0) where the foundation of the project is set; a 
Construction phase where the system is developed in 
an evolutionary (iterative and incremental) manner; 
an End Game phase where the system is transitioned 
into production; and a Production phase where the 
system is operational and the team supports users of 
the system.

Figure 3

Testing activities vary throughout the lifecycle. During 
Iteration 0, initial setup tasks are performed. This 
includes identifying the testing team and identifying 
and installing testing tools.

A significant amount of testing occurs during 
construction iterations. Confirmatory testing 
is typically milestone-based at the unit level. 
Automation is an important aspect of construction 
testing due to the increased need for regression 
testing. Confirmatory testing focuses on verifying 
that the system fulfills the intent of the client 
whereas investigative testing strives to discover 
problems that the development team did not 
consider. Investigative testing is risk-based at more 
of an integration level. Good investigative testing 
efforts reveal any problems that developers missed 
long before they become too expensive to address. 
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It also provides feedback to management that the 
team is successfully delivering high-quality working 
software on a regular basis. Investigative testing 
enables to explore the critical “big picture” issues, 
as well as the “little picture” issues of the system. 
During the End Game, final testing efforts for the 
release are performed, including system testing and 
acceptance testing.

Agile Cycle

The combined team, including developers and 
testers analyze the business requirements in the 
form of user stories and define the sprint goal. The 
team then defines the testing scope which becomes 
the test plan. That is then validated by the whole 
team and the customer. Simultaneously, while the 
developers start working on the code, the testers 
begin work on the test case design. The test cases 
are properly documented and handed over to the 
client and the development team for review. This 
is to ensure that test pack covers complete scope 
and avoids redundant test cases. The team along 
with the customer then decides on which test cases 
to automate. As soon as the code is ready to test, 
a quick unit testing is done on the development 
environment so that defects are identified at this 
early stage and developers can fix them during the 
next round, on priority basis, and then progress with 
further development. This iteration continues until 
the end of the code implementation. The testers then 
perform testing on QA environment. Any defect at 
this stage is again reported which has to go through 
various stages of the defect management lifecycle. 
At the end of the iteration the team along with the 
client determines which defects are to be fixed in 
the current iteration. Throughout the agile cycle 
any major changes to scope review are monitored 
and controlled and configuration management is 
performed.

Figure 4

The process diagram above describes in detail the 
steps involved in the working of agile process.

1. Kickoff/ Sprint/Startup -The sprint starts which 
lasts about 2–4 weeks. It corresponds to a 
release of the system in XP.

2. Cycle scope definition - It starts from the product 
backlog, which is the list of work to be done on 
the project according to the customers’ wants 
and needs.

3. Requirements analysis – The team works 
with the customer to select the features and 
functionality to be developed during the sprint.

4. Tracking and Estimation – It involves 
categorization of tests as how many will be 
complex, moderate or simple.

5. Test plan definition – It includes the complete 
scope of testing. It serves as a test suite backlog. 
It is the baseline for testing.

6. Environment configuration – According to test 
plan the testing environment is configured.

7. Analyze user stories – User stories are analyzed 
and their acceptance criteria are defined and 
updated.

8. Write/edit test cases – Actual detailed test 
cases or scripts are written or edited consisting 
their expected result or output. 

9. Review test cases – The whole team reviews 
the test pack.

10. Smoke test – This test is carried to check the 
environment stability and verify its installation.

11. Test new requirements – In case of any changes 
in scope, the new or changed requirements are 
tested.

12. Test fixes – Testing of the fixes for reported 
defects can occur concurrently with testing of 
new functionality.
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13. Execute test cases – Based on comparison of 
the actual output and the expected output, 
each test case in the test pack is passed or not 
passed.

14. Report issues – In case of bugs or defects, they 
are reported.

15. Regression testing – This testing is done to 
check that addition of new functionality has 
not affected the previous functionalities of the 
system.

16. Sprint demo - The work done is reviewed and 
presented to stakeholders.

17. Sprint retrospective - At the end of the sprint, 
the work is looked back and lessons learnt 
noted.

18. Closure – At this stage the sprint cycle ends and 
the next cycle then begins.

Although above steps describe a complete agile 
cycle, there are a few additional responsibilities on 
the agile team which it needs to take care. Goal 
definition, planning and defining testing strategy are 
vital in agile however defining the goals and what the 
desired “end state” looks like is not always simple 
in an agile world. The team needs to communicate 
consistently with the client to help him understand 
the role of testing and planning in agile. It also needs 
to spend a lot of time at the outset ensuring testing 
needs are properly covered off and instilled within 
the daily testing activities to complete the testing 
scope. And since the end goal is likely to change in 
an agile world, experts need to continue playing a 
vital role by re-focusing the testing effort to ensure 
the latest business and technical priorities are being 
met.

Automated Testing-Regression

Automation is a critical component of agile testing. 
It would be impossible to keep pace with the Agile 
development schedule otherwise. Automation is 
used to run regression testing. Automated test 
harnesses are used to run all component tests each 
time that a new release is built. The combined team 
along with customer determines which parts of the 
software will be tested using automation at the 

start of the project. Continuous integration/builds, 
unit, functional and integration test execution are 
common areas where automation may work better 
than traditional tests. The whole team decides and 
agrees on main flows of automation test cases. 
Automated test cases are run daily. Any defect found 
is reported and fixed, based on its priority.

Automated unit tests can verify even the minutest 
segment of software. Furthermore, it does it rapidly. 
This makes it possible to execute the test set multiple 
times per day, per hour or even more frequently if 
needed.

The benefits of automation are:
•	 It allows repeatability of tests as same tests can 

be re-run eliminating risk of human errors.
•	 It increases speed of execution as automated 

tests are run by tools.
•	 It facilitates greater test coverage
•	 It delivers higher test accuracy and saves time in 

identifying defects 
•	 It facilitates regression testing

Requirements Scenario for Agile 
development and testing

User requirements are expressed as scenarios or user 
stories. The development team breaks them down 
into implementation tasks. These tasks are the basis 
of schedule and cost estimates. The customer chooses 
the stories for inclusion in the next release based 
on their priorities and the schedule estimates. One 
such example scenario for ‘Employee Registration’ 
into a carpooling (an arrangement between people 
to make a regular journey in a single shared vehicle, 
typically with each person taking turns to drive the 
others) system is as below. Various other scenarios 
which would be ‘Edit employee details’, ‘Driver 
registration’, ‘Carpool group creation of driver and 
riders ’ etc.

User Story ID #003 – Employee Registration
As an employee, I want to register for the Rising 
Star Carpooling system so that I can make use of its 
services and be able to carpool when needed. I will 
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provide name, address, company name and address, contact phone number, corporate email to be used as 
user id and password. I will need to be able to view and click a checkbox to accept the terms of service (TOS). 
I should receive an email to confirm my registration. If registration is not successful, an error message should 
appear and invalid fields on the registration form should be highlighted for me to correct.

Use case ID UC#3

Name Employee Registration

Identifier Functional Requirement #3, US#2

Preconditions 1.      The employee is currently not a registered member.

2.      The employee has a valid email id.

Trigger(s) Employee logs in to the website.

Description Register for the Rising Star Carpooling system.

Scenario 1.  The employee launches the Rising star carpooling website and clicks on “Sign Up” 
button on the website homepage.

2.  The system displays the membership registration. Employee checks the ‘Carpooler’ 
check-box and enters below information.

•	 Name (First name, last name)

•	 Company name and address from dropdown menu

•	 Contact phone number

•	 Corporate email id

•	 Password

3.  The employee then clicks on the “Confirm registration” button which should then be 
enabled.

4.  The system validates the submitted data

a. The validation passes.

•	 The system sends a confirmation email to the account specified by the employee.

•	 The employee is greeted with a Thank you message notifying that the registration 
is complete and system database is updated with employee details.

b. The validation fails.

•	 The system displays an error message notifying the incorrect information 
provided.

•	 The system requests that the employee re-submit the required correct 
information.

Alternate 
Scenario

Valid registration information required

1.      The employee attempts to resubmit the required valid information.
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Advantages of Agile Testing

• The product is broken down into a set of 
manageable and understandable chunks for each 
iteration and thus unstable requirements do not 
hold up progress.

• The combined team better addresses the business 
requirements. This enables overall alignment 
and prevents misunderstandings by giving clear 
visibility and improved communication.

• Agile testing ensures that each requirement is well 
defined and is measurable by setting acceptance 
criteria, allowing you to determine whether the 
requirement was actually completed or not.

• QA participates in the big picture right from the 
initial requirements writing stage. This ensures 
testing estimates are not overlooked.

• Automated tests are fully leveraged to implement 
Regression.

• The whole team is responsible for quality of 
software, rather than just the QA. 

Disadvantages of Agile Testing

•	 Agile testing can be easily applied to a small or 
medium-sized product for sale but there may 
be problems in scaling agile methods to large 
systems. 

•	 Prioritizing and managing changes can be difficult 
where there are multiple stakeholders and also 
as significant effort of the team go into the initial 
requirements development and testing process.

•	 Sometimes testing gets a short shrift since it is 
logically the last task in marking a user story done. 
Therefore, any delay in the prior development 
task risks impacting testing timelines. 

•	 Problems may arise if original combined team 
cannot be maintained.

•	 Hard to keep the interest of customers who are 
involved in the process.

Agile Testing Tools

Testing tools include: Selenium, IBM-Rational 
Functional Tester, MS-Team Foundation Server, HP 

Mercury, Apodora, Ranorex, Eclipse, Watir, Watin, 
Paros proxy, Nunit, MS SQL, Jira, Rally, TestLink, 
Jmeter, Pywinauto, Virtual Machines, WinSCP, XML, 
XLST, etc.

Relevant Technologies include:  C#, Java, Python, 
Silverlight etc.

Examples of failed and successful agile software 
projects
• Healthcare .gov’s Failed Launch – The Obamacare 

health insurance website collapsed at launch as 
it could not handle the load of users working on 
it simultaneously. It went beyond its capacity. 
The reason for this failure was that the website 
was not tested thoroughly. The team did not 
have sufficient time to test new functionality 
of the website as they had reduced the testing 
schedule from months to weeks. The team had 
not implemented the agile approach in a right 
way. Testing should have been a part of the 
delivery process.  

• FBI’s Sentinel Project – The Sentinel project took 
6 years of development and had many issues like 
missed deadlines, budget overruns and feature 
shortcomings. The system was supposed to manage 
records electronically, with document templates, 
drop-down menus, and many other PC-like features. 
However, then the agency used agile development 
and private sector know-how to finish its long-delayed 
digital case management system. Agile development 
got things done by accelerating software deliverables. 
Thus agile approach was faster as well as cheaper.

Conclusion

The key message is that testing should be considered 
a crucial process to the final software outcome. 
Employing agile approach can ensure overall 
alignment between software testing and software 
development, and will bring a balance of significant 
quality improvement without excessive cost of 
implementation. Hence companies in recent years 
prefer agile approach so that they handle the 
pressure to develop software more quickly with 
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fewer resources, reduced budget and still deliver 
quality products.

References

1. Textbook - Agile Testing: A Practical Guide for 
Testers and Agile Teams

2. http://books.google.com/books?hl=en&lr=&id=3
UdsAQAAQBAJ&oi=fnd&pg=PR9&dq=Agile+testing+
+&ots=Dpli2BOlu8&sig=6hXGLPgeswwCfM_PWF8Xn
xubxS4#v=onepage&q&f=false

3. Textbook - Testing IT: An Off-the-Shelf Software 
Testing Process

4. http://books.google.com/
books?hl=en&lr=&id=9dskoe_4n_UC&oi=fnd&pg=P
R13&dq=agile+software+testing&ots=2A9sfu6HTa&
sig=Eb1eBcsYf3x4_xyTe5a8EzMgbAo#v=onepage&q
&f=false

5. http://www.belatrixsf.com/index.php/
whitepaper-agile-software-testing

6. http://www.nodway.in/agile_team

7. http://breathingtech.com/2009/writing-use-
cases-for-agile-scrum-projects/

8. http://agilemodeling.com/artifacts/
systemUseCase.htm

9. http://www.ambysoft.com/essays/agileRoles.
html

10. http://www.cio.com/article/2380827/
developer/6-software-development-lessons-from-
healthcare-gov-s-failed-launch.html

11. http://www.informationweek.com/applications/
fbis-sentinel-project-5-lessons-learned/d/d-
id/1105637?

12. https://www.google.com/url?sa=t&rct=j&q
=&esrc=s&source=web&cd=2&cad=rja&uact=8
&ved=0CCQQFjAB&url=http%3A%2F%2Fwww.
sqaforums.com%2Fattachments%2F352679-
AgileTestingStrategies.doc&ei=KQy2VMOLBcyfg
gT614KwAw&usg=AFQjCNFx7m44hM4Qeo_INW
zIMJCLV29wUw&sig2=P48Jmw688D23BxrGkCs_
ng&bvm=bv.83640239,d.eXY

 



54 The Exponent Group of Journals For Information Technology, Volume 3, Number 2, Mar 2015 - May 2015

Exponent Group of Journals - Empowering the common man In Association with Shree Aniruddha Upasana Foundation

New Technology and its impact 
on social and family life

- Subhash Chitre 
Email: chitre.subhash@gmail.com

The purpose of this article is to examine the impact 
technology has made on our lives in general but 
more specifically on our social and family life. 
While elaborating on this topic, besides my own 
study, understanding and knowledge acquired and 
experience gained in this area so far, I have also 
relied on the views expressed by different authors 
in their books, and expressed by different people 
through the media, internet etc.

Context: The Internet, as we know, is a global system 
of interconnected computer networks. The internet 
revolution which took its roots in the world around 
1980 is making a strong impact through its ever 
increasing growth in various fields of our lives. It is 
enabling us through personal and mobile computers 
connected to it, to get easily connected to and adept 
with different cultures socially.

The population of world currently is about 7.2 billion 
people. There are about 2.9 billion people on internet 
– more than 1/3 rd of the world population. The 
development and improvement of technology has 
greatly improved our lives. It has led to a far better, 
easier and very comfortable life for the people. Today, 
we find an ever increasing flow of new technologies 
coming up. The purpose of these technologies is 
to enable nations to break their boundaries, thus 
forming a ‘global village’ making constraints of time 
and space somewhat irrelevant. In the process, it also 
aims at making understanding of different cultures, 
establishing social relations, developing channels of 
communications, understanding their values better 
and effective.

Expanse and scope of new technology

In order to get a feel of the impact the technology 
has made, I give below a few areas and examples:

In a society where people have become quite mobile 
and family and friends are often geographically 
separated, it has now become convenient to keep 
in touch through technology. Business and trade 
all over the world has become faster, easier and 
more reliable. It has improved advertising through 
the internet and thereby promoting the business 
at a faster pace. The Internet has also enabled 
and accelerated new forms of human interactions 
through instant messaging, Internet forums, and 
social networking. Bookings of train, for bus tickets 
and for flights along with related matters like gate 
passes, seat selections etc. can now be done from 
our home itself. Financial institutions and banks have 
introduced online internet systems which makes 
life easier. The introduction of ATMs has made it 
conveniently possible to withdraw money at anytime 
of the day. With the rise of computer technology, 
credit cards and other plastic money which are very 
useful especially when one do not have immediate 
cash at hand or when one is ordering online products 
and/or services.

The impact of technology in the field of education 
is also tremendous. The number of classrooms in 
America, for example, has increased from just 3% in 
1994 to 92% in 2002. Schools are now increasingly 
making use of computers and internet to take the 
learning at greater heights, making both, teaching and 
learning a convenient and an enjoyable experience. 
During our school/college days, we did not have 
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the possibility to learn in interactive classrooms 
with projectors and, 3-D images etc. However, the 
present day education system, unlike earlier days, 
has become highly computer dominated and has 
gone far beyond slates, notebooks and blackboards. 
Computers, PowerPoint presentations etc. have 
become a norm and a way of learning. The internet 
technology indeed, has taken the method of teaching 
and learning to an entirely different dimension. It is 
possible today for audience and students located 
in different geographical areas to get access to 
lectures conducted through video conferencing. 
The possibility of using internet and websites has 
brought the knowledge on variety of subjects almost 
on our finger tips. Many websites are available for 
online learning, which means one need not attend a 
classroom to get education; one can have it sitting at 
his computer from home.

Another field where this impact is clearly seen is the 
health care. Many diagnoses, tests, highly specialized 
operations are performed with great accuracy and 
speed in most of the hospitals.

Majority of the traditional communications media 
including telephone, music, film, and television 
are being reshaped or redefined by the Internet. 
New services are being added on regular basis. 
Newspaper, book, and other print publishing are 
adapting to website technology, or are reshaped into 
blogging and web feeds.

It is amazing how someone suffering from a rare 
disease gets guidance and help to reach to a proper 
source, or it is equally amazing to see someone 
who could find a long-lost friend through a social 
networking site, enabling them to reconnect. Online 
shopping has rapidly increased both for major retail 
outlets and small scale businesses.

We have thus seen how technology is ever widening 
its scope, spread and impact in many parts of our 
life everywhere. Having said that, the use of social 
networking sites also appear to have negative 
consequences.

Negative impact of new technology

But the question which is increasingly engaging 
the attention of social scientists, other experts and 
people in general is whether this vast expanse of 
technology in practically every part of our lives is 
producing any negative effects. The literature as well 
as opinions/ views expressed, in different forums 
and writings are raising concerns about the issues 
emerging about its ill effects due to addiction of the 
Internet with the teenagers, youth and even adults. 
Some of the technological advances seem to be 
making a negative impact. There appear to be many 
problems - some fairly serious, associated with social 
networking sites.

This ever-increasing number of new technologies 
is in fact a double edged weapon; it depends on 
the user. It can bring a change for better or if not 
carefully handled may turn it in to a change for worry 
and concern.

Some of the changes the technology has brought 
about seem to make people more stressed, and 
somewhat isolated. Dialogue within families seems 
to be conspicuous by its absence. Sometimes it feels 
if all of us are ‘alone in a crowd’; whether even in a 
crowd we feel like individuals, lonely. So what does it 
mean to be lonely? Surely the pure presence of other 
people around does not make us automatically feel 
a sense of belonging. It is just possible to be lonely in 
a crowd.

These technologies are influencing our lifestyles and 
the way we spend our leisure time. We will see if and 
how television, cell phones, messaging, Face book, 
WhatsApp, texting system and many others are 
influencing social lives, our social capital, our family 
lives, our Relationships, etc.

In order to appreciate this influence and change 
better, I would like to create a context by elaborating 
on the new social realities being regularly created 
over a period of time, by ever increasing new 
technologies, on individuals as well as on our social 
and family lives. For this purpose we will also examine 
the impact of the new technology including our over 
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dependence on it, on our lives in general and on 
children’s school performance, reading habits etc. in 
particular.

Our social life (social capital)

We find to day that society is on the turning point 
of a social revolution. We have seen that technology 
has helped world breaking its boundaries, due to an 
easy reach between people anywhere on the globe. 
While in turn it is establishing far much wide range of 
relationships, it appears doubtful if it is qualitatively 
enriching.

To appreciate this impact better, let me now turn my 
focus of this issue in the context of our social life and 
family life.

In recent years concerns are being expressed about 
the changing character of our societies in terms of our 
“social capital.”  The basic idea behind  ’ social capital 
‘ theory is that social networks have value based on 
connections among individuals ( social networks ) 
and the norms of reciprocity and trustworthiness 
that arise from them.

It is normally observed that communities that are 
high in social capital have better / more effective 
governmental institutions, faster economic growth, 
and less crime and violence. On the other hand, 
communities without much social capital are 
disconnected and lack the vibrant sense of aliveness 
that comes with our feeling of attachment to the 
community. In this context, most of us will agree 
that now days our contacts, support, friendship, 
and activity have become very small; in fact, our 
connections do not appear to much extend beyond 
work and family.

When I recall my childhood days, I remember how 
we in our small community were living. We used 
to have many community gatherings for different 
purposes. There was less fear of robbery, fights etc. 
The doors of our houses were always open from early 
in the morning till we went to bed. We all were freely 
intermingling in each other’s families. A problem in 

one house was not a problem of that household 
alone, nor was the joy of a function or celebration 
in another, limited only to the household where 
event is taking place. We school going children used 
to voluntarily and regularly clean the whole area, 
including cleaning of toilets, and such other activities 
in our community.

But today, one could sense an overall decline in 
our participation in community activities, such as 
attending housing society meetings or functions etc. 
Same is the case, in respect of meetings convened 
anywhere, for tackling some issues, be it sports 
committee or credit cooperative societies in the 
companies etc. The reason behind making this 
observation is, only to underline the change occurring 
in our social life.

What could be the reasons for such non-participation 
in social activities?

Robert Putman has highlighted and commented 
about the changes in community and social 
connectedness that have occurred in American 
society since World War II. He says that the number 
of Americans who spent any time at all in informal 
socializing with friends fell steadily, from about 65 % 
in 1965 to less than 39 % in 1995. From 1974 to 1998, 
the frequency with which Americans spent a social 
evening with a neighbor fell by more than 1/3rd.

The question which therefore comes up is, why 
this social capital, which contributes to our social 
life is falling down. Robert Putman has observed a 
few reasons people advance for this situation: high 
mobility of people for work due to demographic 
changes, rapid and increasing urbanization.

One more reason given is lack of enough time. 
This is partly due to the long travels due to traffic 
congestions, job pressures, requiring working late 
etc.  With such heavy demands on their time it 
becomes difficult for people to socialize with friends 
or go to relations or attend a community meetings 
etc.
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Difficulty in socializing and how is it connected with 
impact of technology?

It is true that social capital and feelings of connection 
require time. Loving and affectionate relationships 
are created and bonds grow deeper when we can be 
fully present to one another, enjoying the available 
time with those we love and care about. But as 
Putman states, what we believe about how little 
time we have for these purposes and what is true 
are not always the same. Although more than half of 
Americans think their free time has decreased in the 
past five years, time-use studies do not bear that out. 
In fact research comparing leisure time from 1965 
to 1985 actually showed a gain of about five hours 
a week of free time. More recent studies suggest 
that the average American schedule has more than 
40 free hours a week that could be used to make 
significant deposits in our social capital account.

But many of us do not use this precious time for those 
activities. Perhaps instead, we watch television. As 
Kathleen Brehony states, it appears that most of the 
people spend three to four hours a day alone in front 
of a TV set. These hours of viewing is nearly half of all 
leisure time and is far more than any other activities, 
except work and sleep.

When TV is used consciously and using discretion, 
it is a good medium for information, learning and 
also enjoyment. However impact of TV on social 
capital is strong. Research has shown that those who 
watch television for long are less likely to participate 
in sports or meeting friends or some community 
activity.

Our family life

Let us now examine how technology is affecting our 
family life. Over the last few decades the nature, 
structure of our family system in India and elsewhere 
is undergoing a big change. We are witnessing new 
economic pressures, demographic shifts, and, rapid 
cultural changes all over.

Earlier joint family system is now giving way to 

nuclear family, which has basically become a unit 
consisting of husband, wife and kids as the family 
composition. These families are adopting various 
ways to manage their work demands, child care, 
and struggle for balancing work and life, care for the 
elderly etc. This transformation of the family has had 
a big effect on both parent-child relationship and the 
relationship between partners and other members.
 How is successful family life and impact of technology 
connected?

1. Need for love and belonging
Whatever may be the system we are in, a 
family sustains well if there is connectedness 
among its members, availability of a good 
face to face communication channel, sense of 
belonging, emotionally fulfilling relationships 
and abundance of love amongst its members.

Dr. Jeffrey S. McQuillen, assistant professor of 
speech communication at Texas A&M University, 
warns that the influence of technology can be 
a hindrance to interpersonal relationships. He 
feels that the advent of the Internet has made 
the world smaller in terms of global interaction, 
but wider in terms of one-on-one relationships. 
It has resulted in a reduction in number of friends 
and acquaintances and increase in depression 
and loneliness.

Love is not just a feeling; it is a strong basic force 
that gives shapes to our lives and it connects 
our families from our birth. It is invisible, much 
like gravity. In the past though love was only 
one of the factors that bound families together, 
it played a big part of what joined the family 
together. Besides love, there were other ways 
too for the families to get connected. If one 
relationship was not emotionally fulfilling, there 
were always others to fall back on.

Psychologist Maslow strongly believed in the 
positive potential of every human being and of 
the human species itself. But human beings have 
very fundamental physical and psychological 
needs that must be satisfied before they can live 
up to their full potential as individuals. In order 
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to understand these human needs, Maslow 
developed a scale that he called a “Hierarchy of 
Needs.”

Figure 1 - Maslow’s Hierarchy of Needs
His scale is often shown as pyramid, with the 
most fundamental human needs at the base. 
The very base of the pyramid is air, water, food, 
and sleep, all of those things that are required 
for existence. Once these needs are satisfied, 
human beings need safety. The next in line is 
love and belongingness. Maslow believed that 
human beings have clear biological needs to 
love and be loved, to feel a part of a group. In 
short, people have to belong, and he saw this as 
an essential aspect of living human life.

2. Need for communication
Another very important requirement in families 
is communication. Here children learn to interact 
with others. House built with bricks and mortar 
will be strong enough to stand and remain intact, 
but it will be alive with the existence of people 
living in it. This house maintains its liveliness 
through the face-to-face dialogues between 
its members. Every family has a language of 
its own, which sufficiently communicates the 
connections, love and sense of belonging.

Today, people seem to have forgotten this 
‘dialogue,’ communication. We see many 
people, especially from the new generation 
talking over cell phones continuously, someone 
far away. At the same time, they do not seem to 
have time to talk to the members of their own 
family, some of whom might be waiting, right 

near them, to talk something. This situation 
makes me sad. It makes me wonder if this way 
we will be making our ‘home’ weak.

In today’s world, technology offers numerous 
ways to connect, such as text messaging, 
Skype, webcams, Face book, WhatsApp, 
Twitter and emails etc. The communication 
vehicles have never been so easy and wide. 
Even then, parents do experience difficulties 
in making children appreciate the importance 
of relating to other people. However, today 
most of this communication is not a face to 
face communication which has its own great 
importance. Children with unlimited gaming, 
computer and TV time are not getting enough 
interpersonal face-to-face interaction needed 
to develop proper social skills.

3. Television addiction
During our youth, television was not seen to 
be keeping people from the family apart; on 
the contrary watching television was a family 
event. This is no more the situation in most 
households. The number of television sets in 
many houses has increased; facilitating viewing 
television as per individual choice, and thus it 
is not remaining a shared activity among family 
members.

Very recently, I read an article in newspaper 
that American kids spend an average of seven 
hours a day in front of an electronic screen. 
Their doctor says two hours at most is healthy. 
For toddlers under the age of two, none at all is 
best. Kids mesmerized in front of a TV, computer 
monitor or smart phone are not getting physical 
exercise, are more likely to be obese and are 
seeing thousands of ads for junk foods.

Among kids between ages 9 and 14 television 
takes as much of their time as all other leisure 
activities combined, including hobbies, sports or 
spending time with friends.

Some other studies strongly suggest that heavy 
television viewing by children results in reduced 
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school achievement, difficulties in language 
skills, increased aggression etc.  Of all types of 
people studied these negative social effects 
were stronger with teenagers who use the 
internet more hours per week than did adults. 
Dr. Penny Brooks, the speech pathologist in the 
Columbus School District in Ohio says that she is 
convinced that one of the reasons she is seeing 
more children in her schools with difficulties in 
language skills is because children today take in 
so much information through a passive visual 
medium—television, rather than listening to 
and participating in conversations.

In 2000 the Stanford institute for Quantitative 
Study of Society (SIQSS) also investigated the 
impact of internet technology on human social 
interactions. Their results suggested that regular 
internet users (more than five hours a week) 
report higher levels of depression, and state 
that it has significantly reduced the time they 
spend with families and friends.

4. Use of Cell phones
As per The Pew Research Center research, in 
March 2006, 35% of cell owners were texters. 
In their early work, Pew Research Center saw 
that 28% of cell owners at that time admitted 
that they didn’t drive as safely as they should. 
The interesting compilation of the findings of 
cell ownership showed that many constantly 
check their phones; keep them by their bedside, 
think their phones make life better because they 
connect with their friends more often etc.

5. Facebook
Story of Facebook first was one of relentless, 
greedy growth from a small project to a global 
service with 8,000 employees and 1.35 billion 
users. Zuckerberg who is the 14th richest person 
in the world, has been thinking about Face 
book’s long term future since the site exceeded 
one billion users in 2012.

On Feb. 19, 2014, when Face book announced 
its plans to acquire WhatsApp, released a chart 
showing WhatsApp with 417 million users 

world-wide. WhatsApp’s growth rate is to date 
seem to exceed the user tallies of Face book, 
Twitter, Skype or Gmail.

Some of the adverse effects of overusing these are 
many:

It is seen that young people are watching more 
of television, surfing the Web, listening to their 
iPods, talking on cell phones, WhatsApp, Twitter, 
and instant messaging their friends etc.

Reading affected:
A report a 99-page collection of detailed 
information of more than 40 studies by 
universities, foundations, business groups, and 
government agencies since 2004 - paints a dire 
picture of decreasing levels of reading among 
young people over the past two decades. The 
report released by the National Endowment for 
the Arts in Nov.2007 makes clear what they’re 
doing a lot less of: reading.

Among their findings:
Only 30 percent of 13-year-olds read almost every 
day. Almost half of Americans between ages 18 
and 24 never read books for pleasure. It states 
that the average person between ages 15 and 24 
spends 2 to 2 1/2 hours a day watching TV and 7 
minutes reading.

As the report state further, NEA chairman Dana 
Gioia, said by phone from Washington. “We are 
losing the majority of the new generation. They 
will not achieve anything close to their potential 
because of poor reading.” NEA chairman Dana 
Gioia said further “proficiency is not a high 
standard,”. “We’re talking about reading the 
daily newspaper.” Apparently, things are not 
much better among college students either. In 
2005, almost 40 percent of college freshmen 
(and 35 percent of seniors) read nothing at all for 
pleasure, and 26 percent (28 percent of seniors) 
read less than one hour per week. Even among 
college graduates, prose-reading proficiency 
declined from 40 percent in 1992 to 31 percent. 
The new report, titled “To Read or Not to Read: 
A Question of National Consequence,” focuses 
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on reading in general, and it reaches down to 
younger age levels. The report does not explain 
why youth reading has declined, but Gioia said he 
suspects three main reasons: “First, something is 
not happening in our educational system. Second, 
we are surrounded by nonstop media, but for the 
most part it does not acknowledge reading. Third, 
our lives are completely cluttered with a million 
gadgets.” The report suggests that multitasking is 
a factor. It found that 20 percent of the time they 
spend reading they are also watching TV, playing 
video games, sending messages, or otherwise 
using a computer.

Lack of good reading habits takes its toll on 
the economic consequences too.  Seventy-two 
percent of employers rated high school graduates 
deficient in writing, and 38 percent cited reading 
deficiency. One out of five American workers 
reads at a lower level than necessary to do his or 
her job. Not surprisingly, proficient readers are 
more likely to attain management jobs and higher 
incomes.

Possibly the most striking finding is that, regardless 
of income, levels of reading for pleasure correlate 
closely with levels of social life, voting, and 
political activism, participation in culture and fine 
arts, volunteerism and charity work.

Overdependence on technology on matters which 
can easily be handled without it:

Modern technology has replaced many humans; 
through enormous labor saving devices, 
restructuring of jobs, automation, including use of 
robots doing of the jobs which were earlier done 
by human beings.
We often observe that students seem to be 
struggling when they have to solve even a very 
simple mathematical equation without using a 
calculator. This affects the way this student uses 
his thinking power and reduces on the level of 
creativity.

I read some time back a thought provoking article, 
in New York Times, “outsourced brain,” wrote 

in a bit humorous way, on our over-reliance on 
technology at the cost of losing our brain power. 
It is felt our attachment and dependence on 
technology has increased substantially. There are 
areas where too much dependence on technology 
is making our natural capacities weak.

Some such areas: 
• GPS

One of the few examples in this can be use 
of GPS. In no time one gets used to this 
attachment that he feels warm and safe. 
And after a little while, one realizes that 
one cannot go anywhere without it. Any 
trip slightly out of the ordinary makes one 
to go quickly for this GPS system. Following 
GPS almost blindly gets rid of all vestiges of 
geographic knowledge. People no more have 
to worry about how to get from one place to 
another. But he was using his brain power 
for the purpose, also memorizing lanes and 
by-lanes etc.

Simple calculations:
• Listening to Music: Take the case of satisfying 

our urge to listen to music. One can just 
logon to iTunes and it tells us what we like. 
We have to click on its recommendations, 
sample 30 seconds of each song, and down 
load the ones that appeal and sometimes we 
blindly submit to a mix of anonymous groups 
and start listening to these songs.

• Memory: It appears as if we have outsourced 
it too. There was a time when as children, 
or even as adults we used to know by heart 
many songs, poems etc. But now one no 
longer need to have a memory, because 
he can search on Google and Yahoo or 
Wikipedia, cell phone etc. Now, whenever 
we need some information anywhere from 
the world, one has just to tap a few keys and 
he gets the knowledge.

• Personal information: It is believed that a 
third of the people under 30 can’t remember 
their own phone number. Perhaps the 
thinking is, if smart phones are smart, so why 
do we need to be. One sometimes wonder if  
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we are forgoing memory before they even 
have a chance to lose it ; and in the process 
of this outsourcing, we are perhaps losing 
our individuality as also thinking.

• Increased loneliness: Social isolation is on 
the increase, people are spending more 
time playing video games, learning how to 
use new modern technologies, using social 
networks and they neglect their real life. 
Technology has replaced our old way of 
interacting. If a user can easily interact with 
100 friends online, they will feel no need to 
going out to make real friends which at a 
later stage leads to loneliness.
As we have seen in the above pages, impact 
of new technology and its effect on our social 
and family life is very strong. I do not intend 
to suggest that new technologies are not to 
be used for their utility in terms of speed and 
accuracy, but I also feel that one should be 
careful to see that we are not becoming over 
dependent on them. Let us remember that 
these technologies are for us and the not the 
other way round. Increased dependency on 
modern gadgets can reduce our creativity.
While concluding, let me quote, Sherry 
Turkle, who in ‘Alone together’ very aptly 
makes a point when she says “Relationships 

with technology are going up, relationships 
with people are coming down. What road 
are we travelling? Technology presents itself 
as a one way street; we are likely to dismiss 
discontents about its direction because we 
read them as growing out of nostalgia or a 
Luddite impulse or as simply in vain. But when 
we ask what we “miss,” we may discover 
what we care about, what we believe to be 
worth protecting. We prepare ourselves not 
necessarily to reject technology but to shape 
it in ways that honor what we hold dear……..“
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Abstract

The focus of the article is smartphone applications 
and daily usages. This article will introduce you to 
the world of smartphone and its application. The 
major point of the article is how the basic application 
works and its uses which will help common man to 
gain knowledge.

Smartphone Introduction

It wasn’t that long ago that a mobile phone was a 
device used almost entirely for talking and texting. 
As a result, nearly any phone would do.

Figure 1: Simple mobile phone on left and 
smartphone on right.

What a difference a decade can make. Voice calls are 
just one of dozens of functions the modern mobile 
phone can perform. With easy-to-use interfaces, 

people can now do everything from bill paying to 
baby monitoring to live video broadcasting. And with 
so many devices available, there’s a smartphone out 
there to meet just about anyone’s needs.

So let us first understand the definition of 
Smartphone. In simple terms smartphone is a mobile 
phone that performs many of the functions of a 
computer, typically having a touch screen interface, 
Internet access, and an operating system capable of 
running downloaded apps.

Since the article’s major focus is on application we 
need to know little about the device which runs 
applications. As the topic is based on the Applications 
so we will discuss about application in this article.

What is a mobile Application (App)?

A mobile app is a software application developed 
specifically for use on small, wireless computing 
devices, such as smartphones and tablets, rather 
than desktop or laptop computers.

Apps are usually available through application 
distribution platforms, which began appearing in 
2008 and are typically operated by the owner of 
the mobile operating system, such as the Apple App 
Store, Google Play, Windows Phone Store, 
and BlackBerry App World. 
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Figure 2: Google Playstore for Android device

Some apps are free, while others must be 
bought. Usually, they are downloaded from the 
platform to a target device, such as an iPhone, 
BlackBerry, Android phone or Windows Phone, 
but sometimes they can be downloaded 
to laptops or desktop computers. For apps with a 
price, generally a percentage, 20-30%, goes to the 
distribution provider (such as iTunes), and the rest 
goes to the producer of the app. The same app 
can therefore cost the average Smartphone user 
a different price depending on whether they use 
iPhone, Android, or BlackBerry 10 devices.

The term “app” is a shortening of the term 
“application software”. It has become very popular 
and in 2010 was listed as “Word of the Year” by 
the American Dialect Society. In 2009, technology 
columnist David Pogue said that newer smartphones 
could be nicknamed “app phones” to distinguish 
them from earlier less-sophisticated smartphones.

Mobile apps were originally offered for general 
productivity and information retrieval, including 
email, calendar, contacts, and stock market and 
weather information. However, public demand 
and the availability of developer tools drove rapid 

expansion into other categories, such as mobile 
games, factory automation, GPS and location-based 
services, banking, order-tracking, ticket purchases 
and recently mobile medical apps. The explosion 
in number and variety of apps made discovery a 
challenge, which in turn led to the creation of a wide 
range of review, recommendation, and curation 
sources, including blogs, magazines, and dedicated 
online app-discovery services. Recently government 
regulatory agencies have launched initiatives to 
regulate and curate apps, particularly mobile medical 
apps.

Ok! Enough of information about what is an app, let’s 
talk about the most popular apps on Smartphone / 
tablets.

Figure 3: Percentage of application in the platform 

Most Popular Apps

WhatsApp, a play on the casual greeting “what’s up?” 
is an ad-free mobile messaging app that allows users 
to exchange text and media messages through their 
Internet data plan or through Wi-Fi. Users do not 
have to pay for SMS. Once you start using WhatsApp 
to connect with your friends, you’ll wonder how 
you ever lived without it! WhatsApp Messenger 
is a cross-platform mobile messaging app which 
allows you to exchange messages without having to 
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pay for SMS. WhatsApp Messenger is available for 
iPhone, BlackBerry, Windows Phone, Android and 
Nokia. WhatsApp Inc. was founded in 2009 by Brian 
Acton and Jan Koum, both former employees 
of Yahoo!

Figure 4: Screen shot of WhatsApp on iPhone

Platforms that support WhatsApp in today’s date 
are Windows, iOS, Android and Symbian phones. 
The application eventually launched in November 
2009 exclusively on the App Store for the iPhone. In 
January 2010, support for BlackBerry smartphones 
was added, and subsequently Symbian in May 2010 
and Android in August 2010. In August 2011 a beta 
for some Nokia Series 40 was added, being the first 
non-smartphone OS with official WhatsApp support. 
A month later support for Windows Phone was 
added, and then BlackBerry 10 in March 2013.The 
oldest device currently capable of running WhatsApp 
officially is the Symbian-based Nokia N95 released 
in March 2007. In 2014, WhatsApp has released an 
update to its Android app, adding support for Android 
Wear smartwatches.

Ever wondered how WhatsApp uses your phone 
contact and sync with the application. WhatsApp uses 
a customized version of the open standard Extensible 
Messaging and Presence Protocol (XMPP). Upon 
installation, it creates a user account using one›s 
phone number as the username. WhatsApp software 
automatically compares all the phone numbers from 
the device›s address book with its central database 
of WhatsApp users to automatically add contacts 
to the user›s WhatsApp contact list. Previously the 

Android and S40 versions used an MD5-hashed, 
reversed-version of the phone›s IMEI as password, 
while the iOS version used the phone›s Wi-Fi MAC 
address instead of IMEI. A 2012 update now 
generates a random password on the server side.

Ok you are travelling in the bus and someone is 
peeping into your phone do you like it? Well obviously 
NO. So the person is intruding your privacy right? 
Let’s get into privacy issue of WhatsApp A major 
privacy and security problem has been the subject 
of a joint Canadian-Dutch government investigation. 
The primary concern was that WhatsApp required 
users to upload their mobile phone›s entire address 
book to WhatsApp servers so that WhatsApp could 
discover who, among the users› contacts, is available 
via WhatsApp. While this is a fast and convenient way 
to quickly find and connect the user with contacts 
who are also using WhatsApp, it means that their 
address book was then mirrored on the WhatsApp 
servers, including contact information for contacts 
who are not using WhatsApp. This information 
was stored in hashed, though not salted form and 
without «additional» identifying information such as 
a name, although the stored identifying information 
is sufficient to identify every contact. A user does not 
need to send a friend request to send messages to 
another user. However, users can block numbers on 
WhatsApp

In November, WhatsApp introduced a new feature 
known as Read Receipts which alerts senders when 
their messages are read by recipients. Within a week, 
WhatsApp introduced an update allowing users to 
disable this feature.

The public authority for data privacy of the German 
state of Schleswig-Holstein has advised against using 
WhatsApp, as the service lacks privacy protection 
such as end-to-end client side encryption technology.
Ok so how do WhatsApp earn its money as it is add free 
and it is free on your app store Well there are quite a 
few speculations and answers discussed on forums. 
The data base which WhatsApp has is a huge source 
of information if processed. The huge magnitude of 
contact numbers which they have must be valuable 
to companies. Moreover the companies providing 
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internet might pay to WhatsApp for data usage. The 
other interesting point I read was WhatsApp charges 
$1 for a year›s subscription, per user. That may not 
seem much - but as of January 2014 - WhatsApp had 
400 million monthly active users. Not all of them are 
beyond their first year, of course - but even if you 
take a conservative number for paying users - like 
100 million - that›s $100 million a year. And it›s only 
going to increase.

How to Use WhatsApp Messenger: Click http://blog.
laptopmag.com/whatsapp-how-to

Figure 5

Facebook is a popular free social networking website 
that allows registered users to create profiles, 
upload photos and video, send messages and keep 
in touch with friends, family and colleagues. Within 
each member’s personal profile, there are several 
key networking components. The most popular is 
arguably the Wall, which is essentially a virtual bulletin 
board. Messages left on a member’s Wall can be text, 
video or photos. Another popular component is the 
virtual Photo Album. Photos can be uploaded from 
the desktop or directly from a smartphone camera. 
There is no limitation on quantity, but Facebook staff 
will remove inappropriate or copyrighted images.  
An interactive album feature allows the member’s 
contacts (who are called generically called “friends”) 
to comment on each other’s photos and identify 
(tag) people in the photos.

Facebook of course jumped on that massive 
bandwagon, creating an app that has evolved to be 
nearly as fully featured as the web-based version of 
its site. And Facebook continues to offer more apps 
and features, such as the chat app that was made 
available in August 2011. It’s even gone a bit retro 
by offering a Facebook app for “dumb phones,” also 
called “feature phones,” that don’t have all the bells 
and whistles of an iPhone or Android device.

No matter which device you have, Facebook’s likely 
got you covered.

How to Get Facebook Mobile
If you want to find Facebook on any mobile device, 
use the dedicated mobile site, m.facebook.com. 
But the easiest way to navigate Facebook on 
your smartphone is to use the Facebook app.

First, you›ll need to download the app. Visit your 
app market, which is usually accessible on your 
smartphone, and install the Facebook app with just 
a few taps of your finger. It›s really that easy. Some 
phones make it even easier by having the Facebook 
app already installed on your phone. Two hundred 
and fifty million mobile users can›t be ignored, after 
all.

Once you›ve got the app, you need a Facebook 
account. You can do this through the app when you 
first set it up, or you can use your computer. In either 
case you›ll choose a user name and password, and 
give Facebook an email for sending notifications and 
account information. Then you can set up a profile 
with your hobbies, hometown, relationships, a 
picture of you and your cat -- whatever you like. If 
you›ve already got a user name and password, the 
Facebook app will prompt you to enter the first time 
you tap that blue-and-white «F» in your phone›s app 
directory.

There are apps for just about every smartphone out 
there, including iPhone, Android, Palm, Blackberry 
and Windows phones. You can also find Facebook 
apps for tablet computers, which run on similar 
systems. As of July 2011, you can also get an app for 
Java-capable phones that aren›t necessarily «smart.» 
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Now that you›re in, let›s check out what you can do 
(answer: almost anything).

Figure 6: Facebook App on smartphone 

Facebook Mobile App Features
The Facebook app’s home page puts links to all of 
the web site’s features on one small, convenient 
screen. News Feed, Profile, Friends, Messages, 
Places, and more can be accessed from here, and 
your notifications are shown at the bottom of the 
screen. If anyone has tagged you in a post or photo 
or written on your wall, you’ll find out about it here.
Most people start with the News Feed, since that’s 
where you’ll find the social part of this social network. 
Push the “Top News” button at the top right of the 
News Feed page and it will allow you to select from 
Top News, Most Recent, Status Updates, Photos, 
and more from your Facebook friends. Scroll to the 
bottom of this list to select a group you belong to if 
you only want to see those updates.

To update your status, click in the text box at the 
top of the screen that reads “What’s on your mind?” 
and type whatever you like. Upload photos from 
your phone by clicking on the phone icon next to the 
status update box. Click on Comments to see what 
others have said about a post; click the little plus 
sign on the right of the screen to comment on or like 
a post yourself. Click your phone’s back button to 
return to the News Feed.

See a slideshow of your friend’s photos by clicking 
on any of the photos in their post. It will show you a 
slideshow against a black background, just like on the 
website. Clicking your phone’s back button returns 

you to the News Feed.

The Places feature is fun with the Facebook app, since 
you can check in from wherever you are. When you 
click «Check In» from the Places screen, the app uses 
your phone›s GPS feature to suggest a list of places 
near your current location. You can even create a 
starred list of friends you check in with often, or add 
Facebook friends who are with you in real life at the 
coffee shop or library.

One deal breaker for some users of the Facebook app 
is an inability to tag your friends from your phone. 
On the web site, typing «@» followed by a friend›s 
name will tag that person. Their name becomes 
clickable, and they receive a notification that they›ve 
been tagged. Doing the same inside the app does not 
officially tag the person, and they do not receive a 
notification.

How to Install Facebook:
1. For Android phones, click http://www.wikihow.
com/Install-Facebook-to-Your-Android-Device

2. For I-phones, click http://www.wikihow.com/
Download-the-Facebook-Application-for-the-iPhone

3. For Windows phones, click http://devicehelp.
optus.com.au/web/nokia-lumia-820/global-online-
services/installing-facebook-on-my-mobile-phone/

Figure 7
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Paytm is India’s largest mobile commerce 
platform. Paytm started by offering mobile recharge 
and utility bill payments and today it offers a full 
marketplace to consumers on its mobile apps. The 
world is increasingly mobile: people want access from 
wherever they are, whenever they need it. At Paytm, 
you have the option of recharging and shopping 
from whenever, anywhere and are equipped with 
a secure online wallet called Paytm Cash. Gone are 
the days when you use to stand in queue to pay your 
telephone and light bills. Paytm makes it easy for you 
to use your credit details and pay bills.

It uses payment gateway. Ok let’s look into how 
payment gateway works and then check the security 
aspect of the same.

Figure 8 - a

Figure 8 - b

Figure 8 - c

To Install Paytm, click https://paytm.com/mobile

To Use Paytm Cash to Recharge your or any Mobile 
number with a Call from your Mobile Phone, click 
http://ww2.satpan.org/?folio=7POYGN0G2

Google Maps is a mapping mobile 
application developed by Google for 
the Android and iOS operating systems. It was first 
released for Android on September 23, 2008, and 
later for iOS on December 13, 2012 as an alternative 
to Apple Maps, which was released with iOS 6. On 
November 28, 2007, Google Maps for Mobile 2.0 
was released. Its location service can work with or 
without a GPS receiver. The «my location» feature 
uses the GPS / Assisted GPS location of the mobile 
device, if available, supplemented by determining 
the nearest wireless networks and cell sites. The 
software looks up the location of the cell site using 
a database of known wireless networks and sites. 
By triangulating the different signal strengths from 
different cell transmitters and then using their 
location property (retrieved from the online cell 
site database), My Location determines the user›s 
current location. Wireless network Location method 
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is calculated by discovering the nearby Wi-Fi hotspots 
and using their location property (retrieved from the 
online Wi-Fi database, in the same way as the cell 
site database) to further discover the user›s location. 
The order in which these take precedence is:

GPS-based services

WLAN-, Wi-Fi-based services

Cell transmitter-based services

The software plots the streets in blue that are 
available with a yellow icon and a green circle around 
the estimated range of the cell site based on the 
transmitter’s rated power (among other variables). 
The estimate is refined using the strength of the 
cell phone signal to estimate how close to the cell 
site the mobile device is. Features include Google 
Maps for iOS has many of the features that are in 
their Android map application, including turn-by-
turn navigation, street view, and public transit 
information.

The application’s user interface has been completely 
redesigned. The original version did not support 
the iPad, but Google planned to add iPad support. 
iPad support was added with version 2.0. Maps and 
related information are not included in the installed 
Google Maps for Android file; an Internet connection 
is required, as for iPhone’s Google Maps application 
An automatic map caching feature temporarily stores 
recently viewed areas, reducing the amount of data 
to be downloaded.

There is also a ‘Download Map Area’ feature in the 
Labs section of Google Maps which enables the user 

to download the basic road map and landmark data 
for an area of 10 square miles (26 km2) around any 
point; but even after a map of an area is downloaded, 
a data connection is still needed to “see satellite view 
and 3D buildings, search for Places and get directions. 
The user can download limited areas several times 
to cover the total area desired. Google suggests that 
users can make use of this feature to download the 
map of a foreign city before traveling to visit it, to 
avoid the need for expensive international roaming 
data downloading.

To know how google maps works, click http://www.
makeuseof.com/tag/technology-explained-google-
maps-work/
In this article we first acquainted ourselves with 
some mobile application terminology. Then we saw 
what Application store means and how to use and 
download apps. We gathered knowledge on primary 
chatting application named WhatsApp. Due to its 
platform independence it remains one of the top 
apps in market. We even got acquainted information 
about Facebook app on mobile. Paytm is also one of 
the popular payment gateways which we studied in 
detail. Most importantly we also learned about Maps 
application.

In the next article we can take a look into other apps 
like youtube, shazam, viber and skype
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1.	 What is VCM?

A.	 Virtual capacity

B.	 Virtual Channel Memory

C.	 Virtual CPU

D.	 None of the above

2.	 Who designed ENIAC?

A. John Mauchly and J. Presper Eckert

B. Larry Wall

C. Jerry Yang

D. Ray Tomilson

3.	 What Linux command displays the last part of a 
file without editing it?

A. Grep

B. Cat

C. Tail

D. Head

4.	 In Perl, what does a scalar variable always begin 
with?

A. $

B. #

C. @

D. *

5.	 What is the minimum memory requirement for 
Microsoft Windows XP?

A. 36 MB

B. 24 MB

C. 12 MB

D. 64 MB

6.	 What is degauss?

A. Defragmantation 

B. Formatting

C. Erasing magnetic media

D. None of the above

IT Trivia – Answers 

1) B

2) A

3) C

4) A

5) D

6) C




