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Editorial

- Shyamkant Matondkar
Email: shyamkant@gmail.com

It’s our pleasure to present you the 12th volume of 
the IT journal. This volume covers various articles 
like Introduction to SAP, a step by step guide on 
deploying web applications on Amazon cloud, trends 
in Programming Languages, data visualization tools, 
introduction to C++ core language functionality 
features etc. It also gives useful tips on making 
oneself more employable in today’s competitive 
world. This volume also covers our regular IT news 
and trivia questions section.

The first article in the volume on SAP introduces 
various functional modules of SAP R/3 system to 
beginners. Article nicely explains the modules’ 
functionality and how it integrates with other 
functional modules in real time environment.

Next article talks about web services protocol. It 
describes the web service protocol stack and its 
layers, how different roles of web service interact 
with each other. Article briefly points out importance 
of web service discovery for successful execution of 
application and approach for the same. Nevertheless 
it also covers very important point of security when 
it comes to protecting digital assets and future trend 
of web services.

In past two introductory articles of C++, we learnt 
about features like Runtime, Build time performance 
enhancements and core language usability and 
functionality enhancement. Current article in the 
series start from the same page of core language 
functionality and explains various features like 
support for multithreading, Thread local storage and 
special member functions.

In the current fierce competitive world of employment 
it’s imperative for everyone to be abreast with 
market trends and demands. One should know 
market demands and accordingly develop required 
hard and soft skills. Rather than bookish learning 
it is important to use cutting- edge technology and 
social media to market ourselves better and make us 
more employable. The next article talks about this in 
greater detail giving few tricks on better utilizing our 
time and new technology.

Today development and deployment of web site is 
very easy job. Thanks to Cloud innovation! Our next 
article in this volume gives step by step guidance to 
follow for deployment of website on CentOS Linux 
instance built on Amazon EC2 which is one of the 
Web Services provided by Amazon. One can easily get 
going with the article and deploy his web application.

Providing right information to right audience at right 
time is very critical in demanding world today. And 
media of data presentation is equally important. 
The Top Management always want to visualise data 
in appealing visual format which is easy to interpret 
and take decision. Next article elucidates on data 
visualisation with the help of case study and briefly 
explains various tools available in the market for 
data visualisation.

Next article talks about programming language. 
Every application in the world is developed in one 
or other programming language. There are number 
of languages available today and we always wonder 
which one is right and going to lead market. This 
article classifies various programming languages and 
analyse the changes in popularity on the languages 
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in past years.

It is said that 80% of the business comes from the 
existing customers. This underlines the importance 
of maintaining good relationship with the customers 
and customer management for business. Portfolio of 
CRM tools is available today for maintaining customer 
data. Next article explains us the various CRM tools 

available and their features. It lists out the related 
features and pros and cons of market leading CRM 
providers and future trends in CRM space. Lastly it 
makes us aware about precautionary measures to be 
taken in CRM implementations.

We hope you enjoy reading this volume of Journal.
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IT in News

The dangers of trusting robots

As robots enter our home, they may steal secrets 
about your life that you don’t want to share, argue 
two experts in robotics law and the philosophy of 
technology.

In February, a South Korean woman was sleeping 
on the floor when her robot vacuum ate her hair, 
forcing her to call for emergency help. It may not be 
the dystopian future that Stephen Hawking warned 
us about – where intelligent devices “spell the end 
of the human race” – but it does highlight one of the 
unexpected dangers of inviting robots into our home.

There are many other examples of intelligent 
technology gone bad, but more often than not 
they involve deception rather than physical danger. 
Malevolent bots, designed by criminals, are now 
ubiquitous on social media sites and elsewhere 
online. The mobile dating app Tinder, for example, 
has been frequently infiltrated by bots posing as real 
people that attempt to manipulate users into using 
their webcams or disclosing credit card information. 
So it’s not a stretch to imagine that untrustworthy 
bots may soon come to the physical world.

References

1. h t t p : / / w w w . b b c . c o m / f u t u r e /
story/20150812-how-to-tell-a-good-robot-
from-the-bad

How To Make A 3D Hologram With Stuffb 
You Already Own

U.K.-based tech enthusiast Mrwhosetheboss posted 
a now-viral tutorial on YouTube that shows how to 
turn any smartphone into a hologram projector. The 

video was inspired by another, very similar YouTube 
tutorial by American Hacker teaching his viewers 
how to watch 3D videos without wearing designated 
glasses.

Here’s what you need: graph paper, a CD case (you’ll 
have to get rid of them one day), tape or super glue, 
a pen, scissors, a smartphone and a knife or glass 
cutter.

To build the projector, draw a small rhombus on 
the graph paper, use that template to cut out four 
rhombus shapes with the plastic from the CD case, 
tape the four plastic cut-outs together, place the 
3D construction over your smartphone, load up a 
“hologram-specific video” (like this one), press play  
-- and voilà! A homemade hologram!

References 

1. http://www.huffingtonpost.com/entry/diy-
3d-hologram_55cb70c8e4b0f73b20bb5489?
section=india&adsSiteOverride=in

Finding the DevOps job that’s right for you

Demand for DevOps is at an all-time high, with more 
than half of DevOps engineers earning six-figure 
salaries. It works, too: Traditional Ops are 41 per 
cent more time-consuming and waste 21 per cent 
more time putting out fires. That’s why it’s only 
natural that many traditional developers are making 
the transition to DevOps these days.

With so much of our lives spent staring at computer 
screens, there’s significant pressure for businesses 
to deliver a seamless web experience. The average 
American spends about five hours on laptops, 
smartphones, and tablets each day, and consumers 
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often base their opinion of a company on the 
strength of its website and software. These sites 
must be simple, efficient, and up-to-date, which 
requires constant tweaking by development teams. 
The emergence of DevOps engineers has been one 
way to close gaps between iterations. 

References

1. http://www.itproportal.com/2015/08/08/
finding-the-devops-job-thats-right-for-you/

Google Quietly Teamed Up With NASA To 
Test Project Wing Drone Program

The U.S. has a general no-no umbrella policy 
when it comes to flying commercial unmanned 
aircraft systems (UAS), as per the Federal Aviation 
Administration (FAA) — but Google has found a 
loophole regarding the development of its own 
delivery drone program: NASA. 

According to The Guardian, Google (via the Google X 
research lab) has been testing out its fleet of delivery 
UAS on privatized land owned by NASA, and has been 
given a special waiver to do it: more specifically, 
a Certificate of Authorization (COA) — which can 
be issued by the FAA or, in the case of Google X’s 
program, NASA.

According to the FAA, COAs can be doled out to civil 
operations or non-governmental operations, if the 
agency that requests the waiver is “[performing] 
commercial operations in low-risk, controlled 
environments.” (Which, for all intents and purposes, 
Google is doing.)

References

1. h t t p : / / w w w . t e c h t i m e s . c o m /
articles/76392/20150813/google-quietly-
teamed-up-nasa-test-project-wing-drone-
program.htm

PPP is the best model in India’s digital transformation: 
Dinesh Malkani

With the government pushing many of its ambitious 
projects such as Smart Cities, Digital India or Skill India, 
networking giant Cisco is warming up to play a bigger 

role in the country. In June, the company’s outgoing 
CEO John Chambers and incumbent (that time CEO-
designate) Chuck Robbins flew to the country and 
announced a series of initiatives, reiterating the 
California-based company’s commitment to be part 
of those initiatives. In an interview with Bibhu Ranjan 
Mishra¸ Cisco’s president for India and SAARC, Dinesh 
Malkani says why the company is so optimistic about 
India. Edited excerpts 

What makes Cisco so bullish about India?

We believe that every market has an inflexion point, 
and in India the inflexion point probably is today. This 
is happening because a number of things are coming 
together. The first is the whole understanding that 
digitization can help businesses, citizens and people 
in general is starting to get elevated. 

References

1. http://www.bus iness-standard.com/
article/companies/ppp-is-the-best-model-
in-india-s-digital-transformation-dinesh-
malkani-115080200370_1.html

Google makes its big data services Cloud 
Dataflow, Cloud Pub/Sub available

Google has removed the beta label from two of its 
Big data services -- Cloud Dataflow and Cloud Pub/
Sub -- and is making them generally available.

Cloud Dataflow is specifically designed to remove 
the complexity of developing separate systems for 
batch and streaming data sources by providing a 
unified programming model. “Based on MapReduce, 
FlumeJava, and Millwheel, the Cloud Dataflow is built 
to free you from the operational overhead related to 
large scale cluster management and optimization,” 
Cloud Dataflow product manager Eric Schmidt said 
in a blog post. Cloud Pub/Sub is a tool that can send 
and receive data to and from applications in the form 
of “messages.”

Entries must be received no later than August 21, 
2015, and the winners will be announced on October 
7, 2015, at AWS re:Invent in Las Vegas.
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1. http://www.firstpost.com/business/google-
makes-big-data-services-cloud-dataflow-
cloud-pubsub-available-2392906.html

Most of large enterprises in India plan to 
deploy SDN in 2016

Software Defined Networking (SDN) has become the 
buzzword in the networking industry and is widely 
tipped to be the next game-changer in India, as 63 
percent of large enterprises in India plan to deploy 
SDN as part of their network architecture in 2016, 
according to a joint study by Juniper Networks and 
IDC. The study, based on a survey of 171 IT decision-
makers from over 151 organisations across various 
industries, said that India is at a critical juncture 
where organisations now need to move forward and 
start adopting innovations like SDN to be able to 
adapt to the rapidly changing business environment.

“The key enabler, however, would be to respond to 
the change in a timely way and analyse, understand 
and prepare for it via trusted partnerships and 
Proof-of-Concept investments,” said Gaurav 
Sharma, Research Manager, Enterprise Computing, 
IDC India. The study found that 22 percent of the 
respondents were “users,” defined as organisations 
that have deployed SDN in the pilot stage while the 
rest of the respondents were “intenders” who were 
planning to deploy SDN in the near future. Among 
the “intenders,” 40 percent were planning to deploy 
SDN within the next year, while the other 60 percent 
were aiming to deploy SDN after two years or more.

References

1. http://www.firstpost.com/business/large-
enterprises-india-plan-deploy-sdn-2016-
juniper-study-2391478.html

Amazon Web Services Opens Second Global 
“City on a Cloud Innovation Challenge”

Amazon Web Services, Inc. (AWS), an Amazon.com 
company announced the call for entries for the 
second City on a Cloud Innovation Challenge, a global 
program to recognize local and regional governments 
and developers that are innovating for the benefit 
of citizens using the AWS Cloud. AWS and a panel 
of worldwide experts will award a total of $250,000 
in AWS credits to eight grand prize winners from 
three award categories: Best Practices, Partners in 
Innovation, and Dream Big, a new category that will 
recognize the best ideas for a cloud innovation, and 
award credits for its implementation. To learn more 
about the City on a Cloud Innovation Challenge, 
visit http://aws.amazon.com/stateandlocal/
cityonacloud/. 

References

1. http://www.marketwatch.com/story/
amazon-web-serv ices-opens-second-
g l o b a l - c i t y - o n - a - c l o u d - i n n o v a t i o n -
challenge-2015-06-25

2. http://aws.amazon.com/stateandlocal/
cityonacloud/
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SAP R/3 Basic Modules

- Anand Nimdeokar
Email: anandnimdeokar@gmail.com

Introduction

As mentioned in last SAP Article, SAP is an ERP 
system that handles almost all departments of 
an organization. We have learned that the major 
advantage of SAP ERP, is the HIGH INTEGRATION 
WITH OTHER MODULES OF BUSINESS.  SAP handles 
an organization’s Finance, Controlling, Human 
Resources, Sales, Distribution, Material management, 
Warehouse, Production, Security, Research and 
many other departments. Not just that but SAP 
has special industry specific solutions for almost all 
industries such as manufacturing, Pharmaceuticals, 
Insurance, Security, Banking, Finance, Treasury etc.
In this article we are going to see basic information 
about each SAP module which will be useful for a 
beginner to understand the concept of Modules 
and their usage in various departments of an 
organization. These modules are integrated with 
each other in many functions thus giving real time 
data in any reports and at the same time same data is 
used by various departments for carrying out various 
transactions. These modules are as follows.

• SAP BASIS (Business Application Systems 
Integrated Solutions)

• SAP ABAP (SAP ABAP (Advanced Business 
Application Programming) 

• SAP FICO (Financial Accounting & Controlling) 
• SAP MM (Materials Management) 
• SAP PS (Project Systems) 
• SAP SD (Sales and Distribution)
• SAP HR (Human Resource) 
• SAP PP (Production Planning) 
• SAP PM (Plant Maintenance)
• SAP QM (Quality Management)

mySAP

mySAP ERP is SAP’s next generation ERP solution. 
This solution provides increased business value 
to customers in areas of analytics, finance, HR, 
operations and corporate. In addition to this mySAP 
ERP also offers a comprehensive set of self services 
that allow occasional users to work with the ERP 
system, lower administrative costs, and bring ERP 
from back office to every desktop.

SAP R/3 was first launched in 1998, is regularly 
updated, and is market leader in ERP category till 
date. Current version of SAP ERP is called ECC 6.0. 
mySAP is not a single product but is a suite of 
products from SAP including SAP R/3. In SAP R/3 - “3” 
stands for three tier architecture - Presentation tier, 
Logic tier and Data tier. SAP R/3 has many modules 
such as HR, Finance, Material Management, Project 
Systems, and Production Planning etc. spanning all 
enterprise Functions.

SAP Business Suite is a bundle of business applications 
that provide integration of information and processes, 
collaboration, industry-specific functionality, and 
scalability. SAP Business Suite is based on SAP’s 
technology platform called NetWeaver.
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SAP Business Suite 7 has following five constituents [1, 2].

1) SAP ERP 6.0 (Enterprise Resource Planning)

2) SAP CRM 7.0 (Customer Relationship Management)

3) SAP SRM 7.0 (Supplier Relationship Management)

4) SAP SCM 7.0 (Supply Chain Management)

5) SAP PLM 7.0 (Product Lifecycle Management)

We can mainly divide SAP Structure as follows.

1) SAP R/3 Modules - There are three Types:-
a. System Admin Module - BASIS
b. Programming Module - ABAP
c. Functional Modules - SD, PS, MM, PP, FICO, HR, DMS, QM, TR, SM, LE,CM

2) Business suite Modules based on NetWeaver Enterprise Portal (EP): SRM, CRM, SCM- APO, SEM, PLM 
and ERP.

3) Intelligence database support to R/3 Platform – HANA, BW (BI/BO)

4) Other Support Tools / Software: TR, XI, SEM, Business One, SAP Office Application

SAP BASIS (Business Application Systems Integrated Solutions)

SAP BASIS is the underlying system software that forms an effective platform for customer and module 
specific applications & is typically a middle ware program. It bridges the gap between the SAP computational 
architecture, its network and operating system and the other modules like those linked with accounting, 
finance, quality management and so forth. SAP BASIS (Business Application Systems Integrated Solutions) 
includes RDBMS, GUI and other powerful components for system administration.

This module describes the various fundamentals of SAP system administration and is an effective technology 
that provides the necessary support for SAP applications, system administration and memory management. 
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BASIS emphasizes upon the administration of RDBMS (Relational Database Management System) or any 
other database used by the SAP environment, client-server architecture as well as the SAP GUI.

It is a definition of the interface between BASIS and system components, user/ system administration and 
varied monitoring tools. It includes the data dictionary and a scalable development platform for SAP based 
applications too.

The layers of the SAP BASIS system are as follows.
• Presentation layer
• Application components
• Technical layer

Figure 2. SAP modules

Figure 3. R/3 Basis System
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SAP ABAP (SAP ABAP (Advanced Business Application Programming)

SAP ABAP has a wide range of applications in an enterprise and is a reliable language for the development, 
testing and debugging of SAP based solutions. SAP ABAP (Advanced Business Application Programming) 
stands for Allgemeiner Berichts-Aufbereitungs-Prozessor in German and translates to “general report creation 
processor”. It is typically a high level programming language used for developing business applications for 
the Net Weaver platform and SAP application server.

To begin in an effective manner with ABAP, programmers need to have basic knowledge of integrated 
software logistics, the ABAP development environment and ways of developing SAP applications on a central 
server. Occupying a pride of position alongside JAVA, the more recently introduced programming language; 
SAP ABAP has syntax somewhat similar to COBOL. It is the preferred language for SAP’s Web Application 
Server and is used on the Net Weaver platform for generating smarter business applications.

Figure 4. SAP ABAP Components

Also used for creating applications and high-end programs for the client-server R/3 system released by SAP 
in 1992, more and more SAP related systems (basic and advanced both) are now relying on the features and 
functionalities of ABAP. In the year 1999, SAP had released an object-oriented extension of ABAP; it was 
known as ABAP Objects and was introduced alongside R/3 release 4.6.

A developer proficient in ABAP’s development environment and programming language goes a long way in 
developing and enhancing the attributes of various functionalities, along with implementing the technical 
architecture that surrounds the package. This fourth-generation language (4GL) was developed by SAP and 
is:

• Utilized for the creation of thousands of tiny embedded programs known as transactions (These are 
the components of an application).

• An application specific language that boasts of built-in knowledge about application domains.
• Event-driven, well structured, top-down, and powerful.
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SAP FICO (Financial Accounting & Controlling)

SAP FI CO (Financial Accounting & Controlling) is the best configuration for internal as well as external 
accounting processes which represents FI (Financial Accounting) plus CO (Controlling) areas. It is an important 
core module of ERP processes, wherein real time financial transactions are integrated with various parallel 
SAP modules for best results.

Well suited for professionals desirous of excelling in the fields of Accounting and Finance; SAP Financial 
Accounting (FI) offers highly sophisticated means of financial transaction reporting and better handling of 
accounts. The external reports generated with the help of SAP FICO are being increasingly utilized by Banks, 
Administrators, Tax Authorities, Stock Holders and Managers, in line with their specific requirements. SAP 
FI is responsible for integrating diverse modules and generating a single system for the entire organization. 
In a nutshell, it draws data for external reporting procedures while its SAP Controlling Module (CO) lays 
emphasis on data for internal users.

Sub-components of SAP FI:

Figure 5. SAP FICO Components

• SAP FI General Ledger accounting
• Asset Accounting
• Funds Management
• Accounts Receivables
• Accounts Payable
• Special Purpose Ledger
• Consolidation
• Travel Management
• Bank Accounting
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SAP Controlling is vital for management decision 
making processes and is often used for internal 
reporting purposes. The Controlling area is typically a 
smartly conceived organization unit that is useful for 
representing the controlling and accounting activities 
of profit centres, product costing, profitability and so 
forth. CO, the controlling module, aptly complements 
the value created by the FI reports and utilizes the 
many features of the vastly used SAP FI components. 
The SAP Controlling Module (CO) further helps the 
management by organizing profit centres, Cost 
Centres, contribution margins and so forth. Once the 
transactions are posted in FI, they are transferred to 
CO for further processing, Cost Accounting, analytical 
reporting and audit-control.

Sub Components of SAP CO:
• Cost Element Accounting
• Profit Centre Accounting
• Cost Centre Accounting
• Internal Orders
• Profitability Analysis
• Product Cost Controlling

Some important features and benefits of using SAP 
FI CO are:

• SAP FI offers some of the most important 
components for diverse SAP implementations.

• SAP FI (Financial Accounting) is an effective 
tool for reliable, accurate and time based 
external reporting in the form of Profit and Loss 
statements, Balance Sheets and so forth.

• Other SAP modules like SD (Sales and 
Distribution), MM (Materials Management), PS 
(Project Systems), PM (Plant Maintenance) and 
PP (Production Planning) integrate well with SAP 
FICO and provide it with postings in a consistent 
way. These benefits of SAP FICO are being utilized 
by applications in most organizations, globally.

• All accounts-relevant transactions are generated 
in Logistics (LO) and are posted in real-time to 
Financial Accounting modules through automatic 
account determination techniques. All this data 

is also capable of being passed on to Controlling 
(CO).

SAP MM (Materials Management)

One of the most popular SAP modules and is an 
integral part of modern day ERP systems which helps 
the other SAP modules in covering all the primary 
departments of a client enterprise. It is specifically 
designed to automate and streamline the processes of 
Procurement, Inventory Management, Valuation and 
Invoice Verification. Ranking high in the list of larger 
sized modules of SAP, these materials manufacturing 
components are attracting professionals from all 
across the globe and are helping them build up their 
career paths as SAP analysts, trainers, functional 
coordinators or consultants.

The MM application module is totally compatible 
with the SAP ERP software and manages the 
procurement as well as other inventory functions that 
keep taking place in day-to-day business operations. 
It encompasses all master data, transactions for 
completing all the procurement processes, system 
configuration and so forth. The SAP MM (Materials 
Management) module is responsible for many 
varied functions like goods receiving, purchasing, 
consumption-based planning, material storage and 
inventory and is well integrated with other modules 
belonging to the SAP R/3 System like the following.
• Finance (FI)
• Controlling (CO)
• Sales and Distribution (SD)
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• Quality Management (QM)
• Plant Maintenance (PM)
• Production Planning (PP)
• Project Systems (PS)
• Warehouse Management (WM) and so forth.

According to professionals in the field, one of the most useful sub-modules of SAP MM module is Purchasing 
and Procurement. In most organizations, the purchasing process begins when there is a requirement for 
materials/services for the smooth functioning of its various processes. If these materials/services are incapable 
of being obtained from the company’s internal resources, then it becomes important for the management 
to seek vendors and/ or suppliers who can provide the same in a reliable fashion and in accordance to 
predefined deadlines. The ensuing purchasing process involves the following.

• Creation of Purchase Requisition (PR)
• Generation of Purchase Order (PO)
• Receipt of goods/ services
• Invoice Verification
• Payment to vendors.

SAP MM also supports the features and functionalities of the organizational structure, plant, valuation 
areas, storage locations, vendors and purchasing organizations/ groups. It goes a long way in supporting the 
different phases of materials management like the following.

Figure 6. Purchasing and Procurement Process
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• Materials planning and control
• Purchases and procurement processes
• Receiving of goods
• Inventory management and
• Invoice verification.
• Vendor valuation
• Statutory Requirements

SAP PS (Project Systems)

For an enterprise to work efficiently it requires accurate planning of many activities involved. The job of 
project Manager is thus to ensure that the project of the enterprise are executed properly on time and 
within the specified budgets thereby achieve the business perspective of the organization. SAP provides 
an automated tool SAP Project System (SAP PS) that helps to manage the enterprise project throughout 
its lifecycle from setting the framework to devising detailed plans, to execute plans and completion of the 
project.

Figure 7. Project Lifecycle

Thus SAP Project System (PS) provides solution for keen and constant monitoring of all the aspects covering 
technical as well as functional aspects of the project of the enterprise. The activities supported are WBS 
(Work Breakdown Structure), Planning, Budgeting, Costing, Execution and Management, Progress Tracking, 
Material & Service Procurement Requests, Sales & Services.

Along with offering constant monitoring and effective solutions for covering the functional as well as technical 
aspects of various ongoing projects of an organization; serves as a useful tool for execution, management, 
budgeting, planning, services and other sales processes. For efficient working of an organization, it is 
important for a Project Manager to plan the many activities of an enterprise in an accurate manner. SAP PS is 
a time bound repository of structures linked to a project and is useful for tracking the functions of planning, 
collection and generation of costs and revenue.



16 The Exponent Group of Journals For Information Technology, Volume 3, Number 4, Sep 2015 - Nov 2015

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

Projects have to be executed within the specified 
budgets and in proper time - so that the company’s 
management can keep track of the resources, 
budgets and project milestones achieved. The 
automated components of SAP Project System (SAP 
PS) goes a long way in facilitating the management 
of an enterprise’s project across its lifecycle - from 
devising detailed plans to setting the framework and 
executing plans for the completion of the project.

The SAP Project System is power packed with 
beneficial tools that keeps track of the various 
elements of a specific project and uses network and 
Work Breakdown Structures (WBS) for streamlining 
project hierarchies. In a nutshell, Project System is 
an important module of the SAP system that can 
be used for planning, executing and accounting for 
projects - as an integral part of business processes.

As projects tend to be unique, subject to quality 
control, complex, cost/ capacity intensive, have high 
degrees of risk, boast of precise goals and have to 
be completed within specified deadlines, they are of 
strategic importance to the organization carrying out 
the same. SAP PS integrates closely with the other 
modules of SAP and largely helps in streamlining the 
effective management of projects. It integrates with 
the SAP modules of:

• Sales and Distribution (SD): Revenues and 
milestone billing from projects.

• Material Management (MM): Goods receipt 
for services/ materials and purchase orders, 
inventory management.

• Human Resources (HR): Entry of work for 
employees and posting of activity confirmation.

• Finance (FI): Payments, down payments, 
settlement of assets.

• Controlling (CO): Internal orders, internal activity 
allocation and settlement.

• Customer (or after-market) Service (CS): Service 
orders.

• Investment Management (IM): Investment and 
CAPEX projects.

• Production Planning (PP): Production orders as 
well as Independent reservations/ requirements 
generated from project systems.

• Plant Maintenance (PM)
• Document Management System (DMS): 

Document Info Record (DIR) attachments to 
Network Activity and WBS Elements.

SAP SD (Sales and Distribution)

Every enterprise motive is to improve sales, services 
etc., to maximize profit and also be the customer 
favourite. To achieve this goal, each department 
of an enterprise works smoothly and efficiently. 
Sales and distribution department play a vital role 
in achieving this goal. Thus sales and distribution 
department of a company is responsible for making 
sales of the products and services and also to manage 
the distribution chain of the products efficiently so as 
to maximize the company profit. Sales management 
includes activities like marketing, advertisements, 
sales promotion, pricing etc.

SAP ERP Sales and Distribution - a comprehensive 
sales management solution impacting a broad range 
of verticals, is an integral part of the logistics module 
which supports client organizations. This SAP module 
takes care of the processes inked to quotations, 
sales orders, billing and everything in between. 
Tightly integrated with the PP and MM functional 
modules, SAP SD (Sales and Distribution) also helps 
companies manage their customer sales price, keep a 
track of open orders and get their hands on accurate 
forecasts.

Dedicated to the cause of maximizing profits and 
bringing about positive improvements in sales figures, 
this innovative programming platform for sales 
and distribution processes makes each department 
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of an organization perform in a smooth and efficient manner. Along with managing the distribution chain 
of a company’s products, SAP SD is largely responsible for tackling other sales management activities like 
marketing, sales promotion, advertisements, pricing and so forth.

SAP, a popular Enterprise Resource Planning (ERP) program that is useful for automating the work of all 
kinds of enterprises, is typically made up of numerous modules—with the SAP Sales and Distribution module 
ranking high on the list of the most advanced and popularly used ones. The main areas of application of 
SAP SD are in the fields of day to day sales transactions, marketing of products and services, research on 
sales and distribution management. It is being largely used for streamlining order delivery, packing, billing, 
processing of orders, risk management and shipping of products too. In a nutshell, this module is used for 
automating and managing the activities and processes that complete the entire chain of events linked with 
customer orders to their payment, and beyond.

Sub Components of SAP SD

• Material Master / Customer Master Data: accumulates and maintains client product data bases, 
preferences, customer orders, shipping details, addresses and all other data appertaining to the 
department of sales and distribution.

• Availability check: keeping a track of the availability of product in the inventory, placement of back 
orders and so forth.

• Sales: sales forecast, marketing, advertisements and management of the overall sales information 
system.

• Billing and invoice: generation of invoices, bills, statements for orders as well as product deliveries.

• Credit Management: setting of credit limits and management of customer specific credit issues.

• Batch and serial number management: issue and management of product serial numbers.

• Pricing and taxation: product pricing, evaluation and maintenance of price lists and other allied data.
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• Shipping and transportation: shipping, order 
delivery processing, transportation and 
associated personnel.

SAP HR (Human Resource)

SAP HR - an interesting and useful SAP module, uses 
smartly developed components for streamlining the 
organization structure of client organizations. Its 
power packed features are being widely used for 
designing enterprise structure models on the basis 
of customized business processes.

Marketing, Finance, HR, R&D, Sales and Distribution 
etc. are some of the important departments that are 
responsible for the proper functioning of the entire 
enterprise. Their accurate operations lay down 
the right platforms for the smooth operations of 
other departments. SAP HR (Human Resource) is a 
popular ERP tool that is being used for automating 
the processes of an enterprise and enabling the 
implementation of business objectives in a more 
effective manner.

In the contemporary scenario, employees are the 

biggest asset for an organization. This makes the task 
of managing Human Resources and the company’s 
workforce all the more important. From the processes 
linked with the recruitment of new employees to 
impartment of training, assigning of salary and roles, 
staff administration, storage of employee specific 
data, payroll management and more, the SAP HR 
Module (Human Resource) automates it all and 
takes the load off the HR department. 

The main components used by SAP HR are as follows.
• Client: The term used for the entire corporate 

group or those at lower levels.

• Company code: Legally required in financial 
statements, the company code is defined in 
accounting elements like the balance sheets, 
profit and loss statement and other compliance 
documents.

• Personnel area: Unique to each client, it is used 
in SAP HR and is assigned to a specific company 
code.

Following are the sub-components of SAP HR.

• Personnel administration and management: 
This part of the module performs a wide range of 
necessary administrative tasks such as assigning 
of roles to employees, recruitment, data 
management and maintenance of employee 
master data, terminations, bonus issues, salary 
and so forth.

• Personnel Planning Development: It conducts 
the training of employees for skill enhancement 
in line with specific company requirements. This 
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part of SAP HR also deals with the certification for employees and supporting of management plans by 
improving workforce skills.

• Organizational Management: OM appropriately establishes and streamlines the relationship between 
all organizational units, positions and SAP jobs. It facilitates the analysis of an organizational hierarchical 
structure that is based on enterprise scenario.

• Travel Management: This segment maintains the travel records of employee travel such as travel forms, 
reservations, reimbursement and so forth.

• Time Management: It records and evaluates work schedules, employee time data, and annual leaves, 
working hours, attendance records and more.

• Payroll Accounting: The processes in this module includes numerous payroll tasks--basic pay, employees 
salary, remuneration, sick leaves,

• Correction, vacation leaves, payments to third parties, payroll report generation as well as submission of 
all relevant data to the financial and accounting system.

If well integrated with other SAP modules and external systems, the SAP HR Module can easily manage all 
the information related to the employees in an organization. In a nutshell, it is a must for organizations 
looking towards better HR solutions, globally.

SAP PP (Production Planning)

SAP Production Planning (PP) generally encompasses the integration and streamlining of the varied needs of 
a manufacturing enterprise and takes care of the proper planning of its allied processes. Globally, the main 
function of a production department is to produce reliable goods and services for end user consumption 
- the cost effective and effective way. In this regard, a smartly conceived and well organized production 
department is of utmost importance for higher productivity and profit making figures alike.

Production planning functionalities generally include:
• Planning of schedules

• Dispatching inspection

• Co-ordination and control of raw materials, employees and tools for achieving high quality products and 
meeting customer demands.
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Figure 8. Production Planning Cycle

SAP Production planning tools are well equipped for enabling all the Master Data and making them readily 
available for advanced decision making tasks.

SAP Production Planning (PP) is composed of the following components;
• DM (Data Management)
• LTP (Long tern planning)
• MRP(Material Requirement Planning)
• MPS (Master Production Schedule)
• SOP (Sales Operation Planning)
• Bills of Material (BOM)
• Shop Floor Control
• CRP (Capacity Requirement Planning)
• Automatic material requisitions on the basis of MRP
• Capacity planning
• Routings
• Information systems and so forth.

These SAP PP components make it easy to streamline the smaller details of the manufacturing process and 
can appropriately record and track planned costs, material flows and actual costs to perfection. This module 
is totally integrated with other SAP modules like:

• FI CO (Financial Accounting and Controlling)
• Sales and distribution (SD)
• Material Management (MM)
• Plant Maintenance (PM) and
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• Logistics Execution (LE)

SAP PP handles all business processes relevant to the production of a manufacturing unit. Here, the R/3 
system modular data is appropriately classified as transaction data and master data; where the latter is 
defined in the form of individual module objects. These PP Master Data objects must be used prior to the 
use of transactions.

SAP PM (Plant Maintenance)

Figure 9. Integration of Plant Maintenance Activities

SAP Plant Maintenance—an effective software based automation application that offers a wide range of 
solutions for streamlining all the plant maintenance tasks of an organization, goes a long way in integrating 
the related data and functions with the system’s natural process flow. This popular SAP tool offers practical 
help and is useful for automating the tasks on hand. The user friendly components of SAP PM (Plant 
Maintenance) make day-to-day processes easier and highlight certain untouched aspects that are usually 
done manually.

The provision of a healthy, safe and productive working environment for employees is one of the most 
important responsibilities of an organization. Tasks like regular check-ups of tools and equipment along 
with their trouble shooting, functioning, general clean up, monitoring and maintenance of all facilities, 
are considered to be the fundamental functions of plant maintenance. SAP is a suite of ERP software 
that is specifically designed to automate and support business processes and encompasses distribution, 
manufacturing and financials in large and medium sized businesses. These functions are all the more evident 
in the case of maintenance organizations where the SAP PM module integrates diverse orders, maintenance 
notifications, task lists and Work Clearance Management.
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Following are the important functions of the SAP PM Module

Preventative Maintenance: SAP PM plans and manages proactive/ scheduled maintenance procedures that 
are designed to predict and/ or prevent the breakdown of critical systems. These breakdowns can lead to 
large repair costs and lost production.

Problem Rectification: The module permits maintenance organizations to trace and rectify issues in any 
of the tools and equipment under their control—regardless of whether the problems are caused due to 
deterioration over time or due to complete failure. SAP PM pinpoints the exact location of the problem 
and automatically generates a comprehensive maintenance order that includes engineering drawings, all 
necessary specifications and safety precautions. Proper detailing in this regard is a must as any negligence 
may lead to the halting of production, endangering of lives, or both.

Split-level Maintenance: The breaking down of plant maintenance into various levels—particularly at the 
planning and performance levels, is one of the primary advantages of the SAP PM module. Along with 
maintaining independents equipment like vehicles, it also takes care of several pieces of interdependent 
tools/ equipment in a production line; where maintenance tasks are performed at the “Functional Location”.

Figure 10. Plant Maintenance Activities

Other Benefits: In a nutshell, SAP PM allows plant maintenance tasks to be standardized across the enterprise 
and integrates them with other functions. In the process, it creates structured information; reduces reliance 
on standalone computer systems and paper-based systems; reduces the maintenance costs of critical 
systems; and offers better control of manpower, resources and overall maintenance costs. Along with 
promoting the ownership of maintenance data, it also monitors and improves the performance measures in 
regards to plant maintenance.

SAP QM (Quality Management)

SAP Quality Management QM) –a consistent and comprehensive component that helps organizations 
implement “Corrective and Preventive actions” (CAPA),  brings about reductions in supply network 
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expenses; streamlines the processes of “Quality Issue Management” (QIM) and lays down the right platform 
for reaching claims against warranty costs and the brand, is an important SAP module. SAP QM components 
are responsible for actively decreasing the “Costs Of Poor Quality” (COPQ) and positively influencing the 
reputation and overall revenue of a company.

In the present commercial scenario, just the act of offering goods and services is not enough –especially 
if they fail to be of good standards. As a company’s performance quotient and repute is marked by the 
quality of services and products that reaches the end consumer, it is essential to integrate the right modules 
and applications for maintaining the necessary quality guidelines. SAP QM (Quality Management) provides 
effective solutions for eliminating quality related issues and offers functions and services which ideally 
support the company processes –from development and design to implementation, supply chain, product 
life cycle and more.

If automated in the right manner, QM applications ensure that products and services comply with necessary 
regulatory standards, products are uniform and safe and company product specifications are met in totality. 
It ensures that the quality of services and products are in accordance to the specifications laid down by ISO 
9000 for maintaining quality standards. Along with the above mentioned processes, SAP QM components 
and sub modules also enable continuous process improvement for bringing about enhancements in quality 
standards.

Figure 11. Aspects of Quality Management

Following are the features and benefits of including SAP QM modes in an organization
• Segregated applications for quality activities and issues.
• Restricted usability with no “old fashioned” applications.
• Absence of role-based screens.
• Capabilities for cost analysis and cost assignments.
• Greater focus on compliance related issues.
• Disparate application landscapes –MES , ERP, LIMS
• Collaboration with diverse range of partners
• Flexible deployment and management of SW solutions and more.
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Tasks covered in SAP Quality Management (QM)

Figure 12. Tasks covered in SAP Quality Management

The comprehensive SAP QM task imparts training sessions for covering the concepts of quality management 
and an introduction to various tools that allow the integration of this module in various business processes.

Quality Planning: The development and management of master data which is required for planning and 
completing inspections.

Quality Inspection: Tasks related to the identification of factors which readily conveys whether an inspection 
unit meets/ does not meet specified criteria.

Quality Certificates: These are essential documents that are used for certifying the materials used and 
contain values, texts and inspection results.

Quality Notifications: The task of processing and recording internal/ external problems that arise from poor 
quality.

Quality Control: A combination of results from quality inspections, specifications related to inspection 
planning and quality notifications from the point of view of quality control.

Test Equipment Management: This part of the course relates to the management of test equipment and 
tools in the form of master data records, through SAP components.

Reference
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Web Services Overview and 
Usage - Part 2

- Asmita Chougale
Email: asmi.khedekar@gmail.com

Web Service Overview

Web service components explained in part 1 such 
as SOAP, WSDL and UDDI address the basics of 
interoperable services. Web services architecture 
provides a conceptual model to understand 
relationships between Web services and these 
components. This can be illustrated in a more detail 
by understanding Web services architecture and 
Web services protocol stack. The primary goal of this 
article is to see architectural view of web services, 
how Web services can be made secure and to learn 
about web services discovery.

Web Service Architecture

Following are the three major roles in Web Service 
architecture 
• Service provider 
Service provider is the owner of the web service. It 
implements the service and makes it available on the 
Internet for the users.

• Service requester
This is any consumer of the web service. The 
requester utilizes an existing web service by opening 
a network connection and sending an XML request.

• Service registry 
This is a logically centralized directory of services. The 
registry provides a central place where developers 
can publish new services. This is a registry where 
service requester can find service and service 
descriptions. 

Figure 1 Web Services Architecture

Web services architecture defines an interaction 
between service requesters and service providers.  A 
service provider hosts a network-accessible software 
module (an implementation of a Web service). The 
service provider defines a service description (WSDL) 
for the Web service and publishes it to service registry 
(UDDI). The service requester uses a find operation 
to retrieve the service description from the service 
registry and uses the service description to bind with 
the service provider and invoke or interact with the 
Web service implementation using SOAP.

The above figure illustrates the relationships between 
service requester, service provider and service 
registry. XML messages compliant with the SOAP 
specification are exchanged between the requester 
and provider. The provider publishes a WSDL file that 
contains a description of the message and endpoint 
information to allow the requester to generate the 
SOAP message and send it to the correct destination. 
The service requester sends a message in the form 
of a request for information, or to perform an 
operation, and receives a message from the service 
provider that contains the result of the request or 
operation. The service provider receives the request, 
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processed the message and sends a response. The technologies typically used for this type of Web services 
interaction include SOAP, WSDL, and HTTP.

Web Services Protocol Stack

Figure 2 Layers in Web Service Protocol Stack

Web services protocol stack describes how set of internet protocols are used to design, locate and implement 
web services. To perform these (design, locate and implement) operations in an interoperable manner this 
protocol stack embraces standards at each level. This stack has four main layers as shown in Figure 2, and 
described in the following.

• Service Transport Layer
This is first layer in protocol stack. It is responsible for transporting xml messages between applications. 
The Transport protocol most commonly used is the standard HTTP protocol. Other commonly used Web 
protocols are SMTP (Simple Mail Transfer Protocol), FTP (file transfer protocol) and newer protocols, such as 
BEEP (Blocks Extensible Exchange Protocol).

• XML Messaging Layer
This layer is responsible for encoding messages in a common XML format so that messages can be understood 
by both client and server. Currently, this layer includes protocols such as XML-RPC and SOAP.

• Service Description Layer
This layer is responsible for describing the public interface to a specific web service. Currently, service 
description is handled via the WSDL (Web Service Description Language).It contains information on available 
functions, on data types for XML messaging, binding information about the transport protocol, and the 
location of the specific web service. WSDL provides a common format for describing and publishing web 
service information.
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• Service Discovery Layer
This layer is responsible for centralizing services into 
a common registry and providing easy publish/find 
functionality. Service discovery is handled via UDDI 
(Universal Description, Discovery, and Integration). 
The UDDI Business Registry allows searching existing 
UDDI data and enables you to register company and 
its services.

Web Services Discovery

Finding most suitable web service from vast collection 
of web services is very crucial for successful execution 
of applications. Web Service Discovery is the process 
of finding a suitable Web Service for a given task. 
For discovering web services following approaches 
are available.

1. One of the mechanisms to locate and register 
web services on the internet is through UDDI. 
For more information on UDDI refer from Web 
Service Components section.

2. Web services can also be discovered using a 
tool called Web Service Discovery Tool (DISCO). 
This tool is used to discover the URLs of XML 
web services located on a web server and to save 
documents (.wsdl, .xsd, .disco and .dicomap files) 
related to each XML service on a local disk.

The following command is an example of how the 
tool can be used to search a specified URL for the 
discovery of documents. The documents are then 
saved to the current directory.

Disco [options] URL

Some of the options available for use with this tool 
are as follows.

Options Descriptions
/d[omain]:domain Domain name to use 

when connecting to a 
proxy server that requires 
authentication

/nosave Avoid saving discovered 
document or results

/nologo Suppresses Microsoft 
startup banner display

/o[ut]:directoryName Output directory in which 
to save the discovered 
documents. Default is 
current directory

/p[assword]:password Specifies the password to 
use when connecting to a 
proxy server

/proxy:url Specifies the URL of the 
proxy server to use for 
HTTP requests.

Web Services Security

One of the important aspects in web services is building 
secure web services. Security means protecting 
assets such as customer database, company’s 
reputation etc. Security is about risk management 
and implementing effective countermeasures. Web 
services security relies on following elements.

Authentication

Authentication means uniquely identifying client of 
the services. Identity verification is done on the basis 
of credentials provided by that client. These clients 
might be end users, other services, processes, or 
computers.

Using a combination of several types of credentials 
(password, smart card, and biometric information) is 
referred to as “strong” authentication. For example 
to access ATM, user has to enter valid PIN or password 
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of ATM card. Following are 2 types of Authentication samples.

Sample 1. Client send request, the username and password are included in the SOAP envelope header in 
every request. This is depicted in Figure 3.

Sample 2. Client sends a request containing the username and password are included in the SOAP envelope 
header for first time. This is depicted in Figure 4.  The Service Provider checks username and password and 
sends back a token, depicted in Figure 5, if the user is valid. Every subsequent client request has the token 
included in the SOAP envelope header until token expires. This is depicted in Figure 6.

Authorization

Authorization is a process by which authenticated user’s operations and access privileges are governed. 
Authorization of logged in user informs web service what operations and resources should be made available 
to log in user. Resource can be database, file system and operation can be such as transaction of any kind 
or utilization of specific web services functionality. E.g. Standard user will have different authorization than 
Admin user, as Admin user can access resources and operations which standard user can’t.

Figure 3. Soap envelope header embedding username and password in every request

Figure 4. Soap envelope header of first request containing username and password
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Figure 5. Soap response containing token for valid requests

Figure 6. Client request bearing the token in SOAP envelope header

Confidentiality/Security/Privacy

Confidentiality means keeping information secret. Accesses a message, for example a Web service request or 
an email, as well as the identity of the sending and receiving parties in a confidential manner. Confidentiality 
and privacy can be achieved by encrypting the content of a message and obfuscating the sending and 
receiving parties’ identities.

Integrity

Integrity is the guarantee that data is protected from accidental or deliberate (malicious) modification. Like 
privacy, integrity is a key concern, particularly for data passed across networks. Integrity for data in transit is 
typically provided by using hashing techniques and message authentication codes.

Making sure that a message remains unaltered during transit by having the sender digitally sign the message. 
A digital signature is used to validate the signature and provides non-repudiation. The timestamp in the 
signature prevents anyone from replaying this message after the expiration.

Future of Web Services
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• Web services have ability to transfer information 
seamlessly between applications. The sectors 
such as financial services, travel, energy and 
public services which are heavily reliant on the 
flow of information can take most advantage of 
the technology.

• Web services will become the universal standard 
for providing and using applications online.

• As many more functions are carried out online 
web services will boost broadband adoption. 
Web services will lead to greater connectivity 
within businesses, across supply chains and with 
customers.

• Growing demand for improved knowledge 
management, data storage and retrieval systems 
etc. can be achieved because web services make 
it easier to share information within and between 
applications.

• Web service will lead to gradual transformation 

in software market. Since Web services run 
over the Internet, they can be “rented” from 
anywhere in the world. In future software will 
be sold as a service rather than as a product, 
radically changing business infrastructure.
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Introduction to C++ 11 - Part 3

- Shreehari Lele
Email: shreeharil@gmail.com

Introduction
In the previous articles titled Introduction to C++11 
and Introduction to C++11 – Part 2 we have examined 
the following features of C++11:

1. Runtime Performance Enhancements - features 
that cause the compiled programs to run more 
efficiently at runtime.

2. Build Time Performance Enhancements - 
features that cause the programs to compile more 
efficiently.

3. Core Language Usability Enhancements - 
features that allow the programmers to write 
code more effectively.

4. Core Language Functionality Improvements 
(In Part 2) - new functionalities that were not 
available earlier as a part of the core language, 
which enable us to do things that were previously 
impossible.

Both the previous articles Introduction to C++11 
and Introduction to C++11 – Part 2 have been 
made available at [1] for reference. In this article 
we are going to continue examining Core Language 
Functionality Improvements.

Support For Multithreading

In order to understand multithreading, we will 
need a quick run through the basics of concurrency 
in programming.

What is concurrency

Simply put, it is doing two things at the same time. 
When you see a stage performer playing the guitar 
and singing at the same time, it is concurrency in 
action. In terms of computers, there are two ways 
in which a computer can do multiple things at once: 
the multiprocessing model and the multithreading 
model.

The multiprocessing model

A processor executes different programs (processes) 
at the same time. In reality however, a single 
processor can execute only one process at a time. 
The illusion of concurrency is brought about by 
the processor switching between two programs 
(processes) at an incredibly high speed. This is called 
multiprocessing.

The multithreading model

Some programming languages allow the program 
to specify independent units of work that can be 
concurrently executed within the same program. 
These units of work within the same program are 
called threads. Multithreading is the method of 
allowing execution of multiple threads at the same 
time. In truth, Multithreading works similarly to 
Multiprocessing (fast switching between threads) 
however unlike multi-processing model, it allows a 
process to spawn different threads from itself and 
run concurrently under the same process. A multi-
threading system may also be a multi-processing 
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system, in fact, most systems are a combination of the two models.

Let us exemplify the difference between the models. When you play a song on Media Player and type some 
text into Notepad at the same time, your computer is employing multiprocessing, since both (Media Player 
and Notepad) are separate processes. When your browser is showing you a progress bar and communicating 
over the network to load your page from over the internet, it is employing multithreading. Multithreading is 
switching between threads within the same process.

Multithreading is more efficient than multiprocessing since all threads communicate over shared memory 
and the threads contain less overhead. On the other hand, since the OS provided protection is not available 
here, multithreading requires the programmer to take extra precautions to make sure that the threads 
access the common memory in a sensible manner.

Multithreading in C++ 11

Every runnable program has at least one thread; the one started by the runtime environment, when it calls 
your main function. When a programming language gives you support for multithreading, it essentially 
means that it allows you to spawn other independent threads and gives you to tools to manage them.

A memory model is a set of guarantees for simple and ordinary concurrent access to memory [4]. C++ 03 
already had a memory model that supported multithreading [2], but the primary support for multi-threaded 
programming in C++ only kicked in with C++ 11 i.e. now you have a class that comes built in with the standard 
library that allows you to handle threads. By including the std::thread class you can create and manage 
threads, giving your programs all the benefits that multithreading entails. Below is a program to demonstrate 
spawning of different threads.

SpawnThreads.cpp
1 #include <iostream>
2 #include <thread>
3
4 void first()
5 {
6 std::this_thread::sleep_for(std::chrono::milliseconds(200));
7 std::cout << “\n--first--\n”;
8 }
9 void second(int x)
10 {
11   std::cout << “\n--secondProcess--\n”;
12 }
13 int main() 
14 {
15  std::cout << «In Main thread, first and second now execute concurrently...\n”;
16     // spawn new thread that calls first()
17     std::thread firstThread(first);
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18    // spawn new thread that calls second(0)
19    std::thread secondThread (second,0);
20    // synchronize threads:
21   firstThread.join();           // pauses until first finishes
22   secondThread.join();          // pauses until second finishes
23   std::cout << «\nfirst and second completed.\n»;
24  return 0;
25 }
26

In the above program, the methods first() and second() are run concurrently by spawning two new threads 
apart from main. Notice how the argument for second() is passed into the constructor of std::thread object 
secondThread at line 21.

In the above case, second() will always finish first because, first() sleeps for a duration of 200 milliseconds [see 
line 6], during which time second() finishes execution. To prove that they are in fact executing concurrently, 
move line numebr 6 into second() and you will see that first() finishes before it. This proves that the methods 
are not being executed sequentially in a pre-determined order, but are in fact running concurrently.

Thread Local Storage

This is another core language functionality improvement, also connected to multithreading. Sometimes 
when you have spawned different threads, you may want to keep some resources which are available to 
these threads, distinct from each other. For eg, each thread should have its separate copy of a particular 
variable. You can do this by declaring the variable with the thread_local keyword. The following program 
demonstrates what it’s like to NOT have memory local to a thread.

SpawnThreads.cpp
1 #include <iostream>
2 #include <thread>
3 int global_x; //global variable
4 //accessed by both threads
5 void first()
6 {
7 //change value
8 global_x = 3;
9 std::this_thread::sleep_for(std::chrono::milliseconds(200));
10 //prints 5 (wrongly) since second() has changed value
11 std::cout << “\n--first-- global_x [“<< global_x<<”]”;}
12 void second()
13 {  //change value
14 global_x = 5;
15 //Sleep Longer than first() to avoid mixing up of cout stmts
16 std::this_thread::sleep_for(std::chrono::milliseconds(500));
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17 //prints 5
18 std::cout << “\n--second-- global_x [“<< global_x<<”]”;}
19 int main()
20 {
21   std::thread firstThread(first);
22   std::thread secondThread (second);
23   firstThread.join();
24   secondThread.join();
25   return 0;
26 }

In the above example we have two independent threads accessing the same global variable at different 
points of time. Both threads later print the value of the variable. Since second() has already changed the 
value to 5 before first() is able to print it, both the cout<< statements will print the same value 5. (Note: We 
have made the second thread sleep longer than the first simply to avoid mixing up the execution of the cout 
statements.) The Output of the above program would be as follows.

--first-- global_x [5]
--second-- global_x [5]

If you change line number 4 to declare the variable global_x to be of thread local storage type as follows.

thread_local int global_x; //global variable

Then the output would change to the following.

--first-- global_x [3]
--second-- global_x [5]

This is because the threads now have their own copies of the variable global_x. You may declare variables 
at namespace scope, static member variables of classes or even local variables with thread_local and give 
them thread storage duration [8].

Explicitly Defaulted and Deleted Special Member Functions

If not defined by the programmer explicitly, the compiler can auto generate a few basic functions required 
for a class. The following functions can be auto generated:

• Default constructors
• Destructors
• Copy constructors
• Move constructors
• Copy Assignment Operators
• Move Assignment Operators

The purpose of the compiler auto generating these functions is to make a user defined data-type behave in an 
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expected manner without much coding effort on the part of the programmer for these basic functionalities. 
These functions are called special member functions. [3]

These functions are be auto generated by the compiler, but they are not necessarily always auto generated. 
C++11 gives you more control over the auto generation of these components using ‘=default’ and ‘=delete’.

Delete

By using ‘= delete’ against a function that would otherwise be auto generated, you tell the compiler to 
suppress its auto generation. For e.g. if you want that the objects of a class should never be copied you can 
tell the compiler to not auto generate a copy constructor or an assignment operator for you. You can do the 
following.

There was a way to make a class un-copy-able even before the introduction of C++ 11, it was, to declare the 
class’ copy constructor and assignment operator, without a definition and make them private. Making them 
private would give a compilation error if any outside class tried using them, and having no definition would 
throw a linking error if any local member function or friend function tried using it. However since this was a 
roundabout way of getting it done, the C++ standards committee added this delete feature as a part of the 
C++ language functionality. [8]

The usage of delete is not restricted to special member functions, they can also be used to tighten up the 
usage of existing code which is otherwise inherently lenient.

TrueDouble01.cpp
1 #include <iostream>
2 #include<iostream>
3 using namespace std;
4
5 void processNum(double d)
6 {cout<<”processNum executes”<<endl;}
7
8 int main()
9 {   double d = 30949.374;
10     float f = 230.47;

11     long l = 1000000;
12     int i = 1000;
13     processNum(d); //call using double
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14     processNum(f); //call using float
15     processNum(l); //call using long
16     processNum(i); //call using int
17 }

For example, if you execute the above program, you will notice that it executes correctly not just for a double 
(as it is intended) but also for all the other types for which it is called. If you want to make things a little strict 
so that the function only executes when a true double is used to call it, then with the help of delete, you 
could do the following.
TrueDouble02.cpp

1 #include <iostream>
2 #include<iostream>
3 using namespace std;
4
5 void processNum(double d)
6 {cout<<”processNum executes”<<endl;}
7
8
9 /*Disabling calls for all other types that could be implicitly
10 * converted to double*/
11 <class T>
12 void processNum(T t) = delete;
13
14 int main()
15 {   double d = 30949.374;
16     float f = 230.47;
17     long l = 1000000;
18     int i = 1000;
19     processNum(d); //call using double //OK
20     processNum(f); //call using float  //throws error
21     processNum(l); //call using long  //throws error
22     processNum(i); //call using int    //throws error
23 }

Now the compiler will generate errors for line numbers 20-22. The function processNum cannot be called for 
any other type except for double, not even if it is implicitly convertible to double.

Default

Default does the exact opposite of what delete does, it tells the compiler to auto generate these functions. 
It will only auto generate those functions that can be auto generated (Listed under Section 3 as special 
functions). ‘Then what’s the point?’ you may wonder. As mentioned earlier the compiler doesn’t always 
generate these functions. For example, if you declare a class with a parameterised constructor but no default 
constructor, the compiler does not declare a default constructor for you and throws a compilation error 
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when you try to use one as illustrated by the program 
below.

DefaultDemo.cpp
1 class DefaultDemo
2 {
3     int _num;
4 public:
5     DefaultDemo(int x):_num(x) //Parameterized 

constructor exists
6     {}  //therefore default constructor is not auto 

generated
7 };
8 int main()
9 {
10     DefaultDemo obj;
11 //throws error since there is no default 

constructor }
12

The compiler will generate error for line 12. But you 
may still want to use a compiler generated default 
constructor for the above class. You may specify the 
same by modifying class NoDefaultDemo as below.

Now you should be able to use the default constructor 
to create objects of class NoDefaultDemo. 
Remember, you had to use default against the 
default constructor because of the compiler’s rule 
of not auto generating a default constructor when 
there is another constructor present. Following is a 
list of such rules: [3] (See references)

1. No default constructor is automatically 
generated if any other constructor is explicitly 
declared.

2. No default destructor is automatically generated 
if a virtual destructor already exists

3. Copy Constructor and Copy Assignment operator 
are not auto generated if a move-constructor or 
move-assignment operator are already declared.

4. Automatic generation of the copy-assignment 
operator is deprecated if a copy constructor or 
destructor is explicitly declared.

5. Automatic generation of the copy constructor 
is deprecated if a copy-assignment operator or 
destructor is explicitly declared.

6. A move constructor and move assignment 
operator are not auto generated if either of the 
following are explicitly defined:

• copy constructor
• copy-assignment operator
• move constructor
• move-assignment operator
• or destructor

You can default any of the special member functions 
using default. [3]. In the next article we will continue 
to look at the remaining core language functionality 
improvements.
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Make Yourself More Employable

- Saurabh Patwardhan
Email: saurabhpat@gmail.com

Challenge of the existing Educational 
system

While engineering education in India has evolved 
over the last few years, there is still a considerable 
skills gap when it comes to industry requirements. 
According to the National Employability Report 
(NER) 2011, while India produces more than 500,000 
engineers annually, only a miniscule 3.51 per cent 
are appropriately trained to be directly deployed on 
projects. Further, only 2.68 per cent are employable 
in IT product companies, which require greater 
understanding of computer science and algorithms. 
One of the main reasons for this is lack of exposure 
to industry-standard tools and software. Experts are 
of the view that the current curriculum emphasises 
on theory rather than practical technological 
applications in the industry. The main challenge 
today is not only making the engineering graduates 
employable but also to ensure that there are more 
number of competent industry-ready engineers for 
better productivity and innovation. We have seen 
that fresh engineering graduates who get hired by 
leading companies have to go through induction on 
product engineering oriented or process engineering 
oriented or focused in-house training programmes 
usually driven and guided by internal engineers, 
managers and product/process specialists, that run 
for over four to six months. These programmes 
involve a lot of effort, time and costs for any 
corporate. This is where finishing schools come in.

Existing industry 

The progresses of industrialization, rapid 

technological developments and adaptation of 
upcoming technology by industries have resulted 
in a mismatch between requirements of industry 
and the products of engineering institutions. As 
such the technical education has to face many 
challenges and the quality revolution, therefore, 
assumes tremendous importance in the highly 
competitive world. In this increase in globalization 
and the internationalized nature of the workplaces, 
the young engineering students of India are found 
short of many skills and their chief deficiencies are 
identified in the areas of soft skills.

Change in demand and skill requirement

Over the past few years there has been a growing 
awareness for the need of soft skills development 
among the academia and the corporate. Indeed, 
many institutes have also introduced a component 
of soft skills in the curricula. But these initiatives are 
a proverbial drop in the ocean as the most haven’t 
had the desired impact. One now needs to review the 
situation and develop strategies to overcome these 
problems without undermining the importance of 
technical skills.

According to a recent consulting study, only 25 
percent graduates in India are employable. The 
figure indicates that there is a huge gap between 
the pace of change of university curriculum and the 
technology needs of the current industry. As a result, 
students have good theoretical knowledge but they 
lack problem solving skills due to lack of exposure to 
practical projects.
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Up until now professional qualification was enough, 
but in contemporary times, besides having a superb 
degree one also needs to have an extraordinary 
personality and the right attitude. Some people are 
born with the grace and charm required to make that 
killing success, while some others have to acquire 
it! And those who refuse to wake-up to the call of 
the hour are sadly jolted out of their reverie when 
sudden need arises. 3 Thus to get an edge over the 
competitors, students are left with no choice but to 
add values to their hard skills with soft skills to exhibit 
their true potential.

Hard Skills VS Soft Skills

The survival of the fittest is the slogan the institutes 
have to follow to face these challenges. Thus the 
technical education system should attempt to 
strive for excellence and pay more attention to 
the generation of application oriented qualified 
engineers for socio –economic development of the 
country and for their own survival.

Hard Skills/ Technical skills are specific skills, tasks or 
activities that are needed to be proficient or eligible 
for a particular job. Hard Skills are easy to identify 
and define with respect to a particular profession. 
These are the technical skills that are associated with 
a respective profession. For example in the case of 
a mechanical engineer the hard skills would be the 
personnel’s ability with machines, for a software 
engineer it would be his or her proficiency level with 
a programming language. 

Soft skills or “people skills” are characteristics that 
influence an individual’s personal and professional 
relationships, work performance and career 
prospects. Soft skills are critical to all facets of the 
venture. The term Soft Skills implies critical thinking, 
interpersonal communication and innovation. These 
are treated on par with technical skills and expertise. 
In fact, success in the workplace stems from having 
these abilities, regardless of what kind of work a 
person does. Soft skills are really the hardest skills to 
learn and to teach.5 however, soft skills are those that 
everybody has to varying degrees. Many soft skills 

are an inherent part of an individual’s personality, 
yet many can be acquired or learned.

Assess the importance of Hard Skills Vs Soft 
skills

Importance of hard skills Vs soft skills depends highly 
on the career you choose.  Here is why.

Careers can be classified into 3 categories. It is up 
to you to figure out which category your career is in.

1. Careers that need hard skills and little soft 
skills (example: Physicists);   this is where you see 
brilliant people who may not easily work well with 
others.  They can still be very successful in their 
career – look at Albert Einstein

2. Careers that need both hard and soft skills 
– many careers are in this category (example: 
Accountants, Lawyers – they need to know the 
rules of accounting or law well but they also 
depend on selling to clients to build a successful 
career.  Dealing well with clients requires excellent 
soft skills like communication skills, relationship 
skills etc…)

3. Careers that need mostly soft skills and little 
hard skills (example: sales. A car salesman don’t 
really need to know that much about cars, just 
a little more than the consumer.  His job is more 
dependent on his ability to read his customers, 
communicate his sales pitch, persuasion skills, 
and skills to close to deal.  These are all soft skills)

Another way to assess how important are soft skills 
in your career is to ask yourself following three 
questions.

1. Does how well I work and communicate with 
others critical in my performance review and the 
decision for my promotion?

2. Are people in the same position as me who are 
well liked in the company seem to be promoted 
faster?
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3. Does my ability to control my temperament at 
work affect my performance review?

If answer to all three questions is yes, soft skills are 
very important to develop if you want to advance 
in your career. I would say in general, soft skills are 
more important in most business careers than hard 
skills. We all know or have worked for senior people 
that don’t seem that smart (limited hard skills).   
The fact remains that they are in senior positions 
because they have exceptional soft skills (e.g., know 
how to leverage politics to further their careers, 
leadership skills, management skills, self-promotion 
skills, etc.).

Indian Employment Scenario

There is famous saying to the effect that a proactive 
human is one who, when presented with a lemon, 
makes a lemonade of it. This is probably one of the 
best-expressed ways of echoing the sentiments 
that a challenge is nothing but an opportunity in 
disguise. However, having said that, it would be 
needed to consider in a little more depth what this 
implies for the Engineering graduates who aspire to 
be the catalyst in the conversation of challenges into 
opportunities. The recent NASSCOM report endorses 
this fact by stating that 75 % of the engineers are not 
employable since the focus is always on academics 
and theory.

How to work upon all the possible scenarios 
to make yourself more employable

After reading all the issues of the current students, 
let’s focus on the skill and ways to present yourself 
that can enhance and bring forward the skills in you 
and create the impression on the person who is 
speaking with you or reading your documents. 

You just graduated University. You have a back-
breaking amount of student debt. The career services 
department of your school gave your degree and 
said, “Off you go! You’re all set!”

1) Work on Resume OR Curriculum Vitiate (CV)
The most obvious and still the standard for job 
employment is the resume. Keep it short and simple. 
Make sure the experience you have on your resume 
is relevant to the job you are applying for. For 
example, if you are applying for a job title of “Web 
Operations Coordinator” maybe omitting the paper 
round you did when you were 12 would be prudent. 
Hiring managers tend to skim the resume and if it is 
too long and packed with filler experience that is not 
relevant, you could risk it being tossed.

If you are applying for an entry level job and lack 
experience in that specific field, add as much 
work or education experience as you can. In the 
job descriptions, try to show how your previous 
experience demanded certain qualities that could 
appeal to the hiring manager. “Worked at Pizza 
delivery” but applying for the “Web Operations 
Coordinator” position? Try something along the lines 
of “Ensured all orders were completed in a timely 
manner,” which HR could see as characteristics of 
being timely and reliable.

2) Social Media
Do you use social media? The age of social media is 
upon us and hiring managers realize that. Many will 
look at their pile of applicants and fill in a Google 
search to see what comes up. Some employers even 
use face book to judge how good a candidate you 
are!

How employers look at social media is different from 
a case to case basis. Those that look at sites like Klout 
will look at how influential you are on the inter-web. 
Being more influential online might bring more 
marketable and desirable qualities that the company 
might want in their employees. Others might simply 
look at social media pages to get a glimpse of the 
candidate outside of their resume and cover letter.

Job seekers can use social media to follow their 
prospective employers on sites such as Twitter, 
Facebook, LinkedIn, YouTube or Google+. They can 
use this extra knowledge to gain more information 
about their company, see which qualities they desire 
and put together a more effective application. Who 
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knows, following a company on Twitter might score 
you an interview!

Before using social media on your application, make 
sure your pages on those sites are clean. Take away 
any possible detrimental pictures, comments, notes 
and anything that a future employer might not enjoy. 
Do not take away everything though; try to keep it 
personal, professional but clean. The key here is to 
find a balance between it all.

How to be more visible on social media is the next 
point that gives you an excellent boost from all 
competitors.

3) Personal website
Designing a website is probably one of the best 
things you can do in developing your application. In a 
study done by Forbes Magazine, they found that the 
majority of hiring managers: were more impressed 
by a candidate’s personal website than any other 
type of personal branding tool. The fact that very few 
people have a personal website can really boost you 
up in the candidate pool.

Use your website to showcase your skills and 
knowledge related to the career field you desire. 
Take your time with the site. Do not rush to add 
half-baked content. For starters, attempt to add one 
quality piece of work (i.e., art piece, article, blog 
post, lines of code and etc.), once a week to slowly 
build up your site. Before placing your website 
on employment applications, make sure it is fully 
developed, professional and provides links to contact 
information and social media pages. Think of your 
website as an extra arm to your resume. Avoid typos, 
redundancies, or anything else that might portray 
you as an unprofessional candidate.

Complete these steps before you head off to 
submitting a job application, and you are sure to 
have a leading edge over most candidates. Be sure 
to take your time with each step, carefully read, 
reread, proofread and rewrite if necessary. Have 
a professional assist you if necessary. Once it is 
all said and done, find your dream employer’s HR 
department, and be confident in the quality of your 

complete application.

4) Develop corporate awareness
An employer is not only looking for a MBA/MCA/
ENGINEER degree but also the application orientation 
of the student. Students in B-school or Engineering 
study the concepts of management in their classes 
but hardly understand how this knowledge can be 
applied in real business scenario. Thus there is a gap 
between theory and knowledge. To be able to bag 
the coveted job you must understand what business 
is all about and how you can contribute to the growth 
of any organisation.

5) Knowledge building
You should be updated with latest trends in your 
field. It is important to keep on doing courses to 
update your knowledge. Participate in all kinds of 
group activities like group case studies, simulations, 
industry interaction programs and inter- college level 
academic and extra-curricular competitions to keep 
yourself updated.

How to get that EDGE!

The changes you can make to your day to day life 
to get that extra mile ahead of your competitor. If 
you check the methods they are very simple but still 
very hard to change you daily habits to achieve the 
excellence. Check out the points we can think of that 
give us that edge.

1) Read, Read, Read
Ah! Got you there didn’t I?
Most students begin reading newspapers and 
magazines just before their CAT. Reading cannot be 
an once-in-a-lifetime exercise. Reading helps you 
structure thoughts. If you read widely you are able 
to articulate better. So read; read indiscriminately -- 
novels, comics, romances, classics, self help books… 
take your pick. Read the edit pages of newspapers; 
it helps you for your opinion based on what you’ve 
read of others. The more you read, the easier it will 
be for you to explain the same thing in different ways.
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2) Watch worthy TV channels
There are, literally, thousands of TV channels in India. 
It is very unlikely that you’ll not find one that isn’t of 
interest to you.  You should instead take a pick from 
any news channels -- national and international -- or 
even channels like History or Discovery.

3) Use the Internet intelligently
How often have you used the Internet to just surf 
social media sites or simply copy-paste for your 
project? The Internet is library that’s available at 
your fingertips! Make the most of it!

Instead of blindly copy-pasting, read up, research 
and learn to re-write the matter in your words. And 
how do you express yourself better? Refer to point 
number one! :-)

4) Get a part-time job
This is going the extra mile.
Look for a job, any job. Offer to work for free. The 
idea of getting a part-time job while still studying is 
not as much to earn money as much as it is to learn. 
There’s nothing that’ll teach you a thing or two about 
the real world like a part-time job.

5) Offer your services
If working in a fast food joint doesn’t interest you, 
offer your services to an NGO; there are hundreds 
that could do with your help.

And there’s a lot you can learn from them too -- 
there’s nothing really that can help you stay in touch 
with grassroots reality than a stint in an NGO.

6) If you have a family business, offer to help!
Having a family business is a boon! Make the most 
of it. Visit the factory/shop every other day after 
college and learn how things work. The trade may 
not be something you’re interested in. But just as a 
part-time job, there is a lot you will learn. Remember, 
no experience goes waste. 

7) Plan your day
Once you’re out of college/university, you will lose 
control of your day’s schedule: your first job will 
ensure that happens!  So make the most of your time 

in college. Regulate your life; get into a pattern; plan 
your day well; hit the gym, do yoga and keep yourself 
fit. If India is to make the most of this demographic 
dividend, we need fitter people! :-)

8) Improve your verbal skills 
Lack of communication skills remains one of this 
generation’s biggest problems. Learn to express 
yourself clearly. Speak before a mirror; discuss 
issues with your friends -- not in a backslapping 
casual manner. Instead hold a serious discussion. 
Participate in public speaking events -- elocution, 
debates -- so you are able to speak extempore. Your 
sharp communication skills will hold you in good 
stead.

9) Choose your Friends wisely
As the adage goes: You are judged by the company 
you keep!

Be with friends who are more intelligent than you, 
smarter and sharper and better than you.

That’s the only way you can improve. The best way 
to learn a game is by playing against a better player. 
There’s nothing you will learn by defeating someone 
who’s inferior to you, except a boost to your ego. 

10) Go beyond your curriculum
Take up an art appreciation course or learn a foreign 
language.

Follow a course in photography or a computer course 
in coding or animation.

The list is endless. An extra-curricular course will add 
that all important extra line to your CV. Pertinently, 
it will give you an upper hand over your peers open 
your world a little more.

So go forth, invest in yourself; there’s nothing more 
valuable in your life than you!

Other side of getting Employment

In current era being employable does not mean to 
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get job in big organization. After engineering degree 
or MBA or graduation, getting a good Job is not the 
final stage of getting employable. Working for you 
is also a way to get yourself employable. There are 
multiple professions in current industry that can 
help you achieve an excellence without working for 
someone or some organization for example:  Writer, 
painter, illustrator, Party organizer, Radio Jockey. 
Although these professions require skills but they 
are not based on classroom knowledge, they are 
more based on your practice knowledge.

Making yourself more employable is not just 
depending on your education and degrees but it 
is more dependent on the excellence you achieve 
in the field which you want to work. The more you 
study the subject the more you become the master 
of one, which will help you to reach at the Top of the 

ladder no matter what obstacles comes in a way to 
reach at the top. 
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Deploying Small to Medium Scale HTML/
PHP Based Websites on Amazon Elastic 
Compute Cloud (EC2)

- Nikhil Bhalwankar
Email: bhalwankar.nikhil@gmail.com

Introduction

Cloud Computing is one of the greatest inventions of 
Information Technology industry. As the time passed 
by, there are very innovative changes made in the 
Cloud Computing technologies. It is now very much 
possible to build small to large scale applications 
with load balancing and disaster recovery capabilities 
using Cloud Computing environment. The number of 
organizations which are using Cloud Computing as 
a part of their business strategies is now increasing 
day by day.

There are organizations that have started providing 
their own cloud services. Amazon is one of them 
with very robust and reliable cloud service. Recently 
there was an article by Venture Beat which stated 
that Amazon now owns 5 Billion USD worth cloud 
business (Amazon Web Services). Below is the link 
to the article. 5 Billion USD worth cloud business is 
really a huge amount. This proves the power of Cloud 
Computing technology.

Creating a user friendly website and deploying it are 
the two important tasks every web developer should 
know as they both go hand in hand. This article 
provides information on one of the strategies which 
may be used for deployment of a website. The article 
focuses on deployment of website on CentOS Linux 
instance built on Amazon EC2 which is one of the 
Web Services provided by Amazon. The assumption 
is that the website is HTML/PHP based and uses 
MySQL database. Below are the steps in brief which 
are required to be carried out for the deployment.

1. Purchasing CentOS instance through AWS 

Marketplace

2. Installing necessary software on the Linux 
instance (php, apache httpd, mysql etc.)

3. Installing latest updates on Linux instance using 
yum utility

4. Web Server hardening with Security fixes

5. Copying website on EBS volume attached to 
CentOS.

6. Testing the website with mod security and mod 
evasive installed.

7. Attaching the domain using Route53 service.

8. Reserving the instance for 3 years for significant 
cost savings. (Optional)

This article will cover each step one by one explaining 
the importance of each step in the deployment of the 
website. This article also assumes that the website 
is small to medium scale and one Linux instance will 
host both database and the website. Also, this article 
will not cover disaster recovery and load balancing 
setups.

Setting up CentOS instance through AWS 
Marketplace

Choose an AMI (Amazon Machine Image)

The very first step is to purchase CentOS instance 
through Amazon AWS Marketplace. This involves 
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creating the Linux instance too. From the AWS dashboard where all the products are listed, select EC2 (Elastic 
Compute Cloud) and then click on Launch Instance button. Select AWS Marketplace from left side panel and 
then search for CentOS. There will be multiple options to choose from depending upon CentOS versions. 
CentOS 6.6 or 7 (64 Bit) may be selected depending upon the requirement.

Select Instance Details

Figure 1. Select Instance Details

Select the number of Linux instances to create and the type of instance. This example creates only one 
instance as a demonstration. There are multiple instance types available for selection depending upon the 
requirement of the website. The decision can be made by the IT Administrators by visiting [2] which provides 
full details about EC2 instance types.

It is possible to even create VPC (Virtual Private Cloud) of multiple instances and the instance which is getting 
created to be in the part of that VPC. The example however selects EC2. This instance type uses pay as you 
use model of cloud service. Availability zone can also be selected if required. It is basically the geographical 
location where the VPS will be stored. For more information about availability zones, visit [3].
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Advanced Instance Options

Figure 2. Advanced Instance Options
Advance instance details such as Kernel, RAM, and Disk can be selected on this window. By paying additional 
charges, detailed instance monitoring using CloudWatch service can also be purchased. It is advisable to 
select protection against accidental termination thereby preventing deletion of instance/storage attached 
to the instance accidentally. Shutdown behaviour is of two types terminate or stop. Select stop as default 
shutdown behaviour so that the instance and the storage will be preserved even after instance shutdown.

Storage Configuration

Figure 3. Storage Configuration
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Figure 4. Storage Configuration
This section helps in selecting following two types of storages.

1. Root partition storage
2. EBS (Elastic Block Storage) Volume

Root partition storage is the size of the Linux root partition in GB. This storage is by default attached with the 
instance. Whereas, EBS Volume is the extra storage space which can be explicitly mounted on the instance 
depending upon the requirement. EBS storage is preserved even if instance is shut down. Thus, it is advisable 
to have root partition also of the type EBS in order to preserve it across instance shutdowns.

Key Pair

Figure 5. Key Pair
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Figure 6. Key Pair
Key pair needs to be generated in order to connect to the AWS Linux instance from the desktop or laptop on 
the client side. It is not possible to connect to the instance unless key pairs are used. This is done as a part of 
security during accessing the AWS Linux instance.

The key pair needs to be downloaded and saved on the safe location on the client side desktop or laptop so 
that AWS Linux instance can be accessed by using the key pair.

Security Groups

Figure 7. Security Groups
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Security Group determines which network ports are to be opened for access from which IP addresses for the 
AWS Linux instance. E.g. 8080 for apache tomcat, 80 for httpd, 22 for ssh etc. It is possible to select existing 
security group which has been created for some other instance under your account or create a new security 
group.

Review Page

Figure 8. Review Page
This page shows the final review of what settings have been selected from step A to step F. If any details are 
missed out or are wrongly selected, they can be corrected from this page. On clicking the ‘Launch’ button on 
this page the process of instance launching starts from Amazon’s side. It roughly takes 10 minutes to create 
and start the instance.

Elastic IP Address

Attaching an elastic IP address to the AWS Linux instance is another important step to be taken before 
connecting to the instance. If the AWS Linux instance does not have elastic IP address then if the instance is 
shutdown and started or rebooted then a new DHCP IP address is assigned to the instance. Attaching elastic 
IP address to the instance preserves IP address of the instance across shutdown / restart.

The term elastic is because of the behaviour of this IP address. Elastic IP address can be easily detached from 
one instance and reattached to new instance whenever required. The instance needs to be connected using 
this static IP itself along with the key pair selected during instance creation.

More information about Elastic IP or Static IP can be found at [4].
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Connecting to the instance

The instance can be connected using secure shell 
(ssh) connectivity as follows (using Linux desktop on 
client side).

$ssh -i <key_pair.pem> centos@<elastic_ip_
address>

Installing Necessary Software

Once the Linux instance is setup and made ready to 
use, it is required to install necessary softwares to 
host the website. Following software are required to 
be installed in order to run the php based websites.

1. php
2. Apache httpd server
3. mysql database
4. php mysql connector
5. phpmyadmin

These software can be installed using yum utility on 
CentOS. Below is the list of these software binaries 
installed on one of the test installations of CentOS.

$yum list installed | grep httpd

httpd.x86_64                    2.2.23-1.w5              installed

httpd-devel.x86_64         2.2.23-1.w5              installed

httpd-manual.x86_64     2.2.23-1.w5              installed

httpd-tools.x86_64          2.2.23-1.w5              installed

system-config-httpd.noarch  5:1.3.3.3-1.el5  installed

$yum list installed | grep php

php.x86_64                      5.3.27-2.w5               installed

php-cli.x86_64                 5.3.27-2.w5              installed

php-common.x86_64      5.3.27-2.w5             installed

php-devel.x86_64            5.3.27-2.w5              installed

php-gd.x86_64                  5.3.27-2.w5             installed

php-mbstring.x86_64      5.3.27-2.w5              installed

php-mcrypt.x86_64          5.3.27-2.w5             installed

php-mysql.x86_64            5.3.27-2.w5             installed

php-pdo.x86_64                5.3.27-2.w5             installed

php-pear.noarch               1:1.4.9-8.el5            installed

php-php-gettext.noarch  1.0.11-3.el5             installed

php-snmp.x86_64             5.3.27-2.w5             installed

phpmyadmin.noarch        2.11.11.3-2.el5.rf   installed

$yum list installed | grep mysql

libdbi-dbd-mysql.x86_64  0.8.1a-1.2.2  installed

mod_auth_mysql.x86_64  1:3.0.0-3.2.el5_3  installed

mysql.i386                       5.0.95-5.el5_9           installed

mysql.x86_64                      5.0.95-5.el5_9              installed

mysql-bench.x86_64     5.0.95-5.el5_9           installed

mysql-connector-odbc.x86_64 3.51.26r1127-2.el5  
installed

mysql-connector-odbc64.x86_64 5.1.8-1.el5  
installed

mysql-devel.i386            5.0.95-5.el5_9           installed

mysql-devel.x86_64       5.0.95-5.el5_9           installed

mysql-server.x86_64      5.0.95-5.el5_9          installed

php-mysql.x86_64          5.3.27-2.w5               installed

The binaries mentioned above can be installed using 
following command (example given).

$sudo yum install <package 1> <package 2> <package 
3>.....<package n>

Installing latest updates on Linux instance 
using yum utility

Make the AWS Linux instance up to date with yum 
software update utility so that the instance will be at 
latest version.

$sudo yum update

This process may take time as there can be a huge list 
of softwares that will be updated.
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Copying website on EBS volume attached to 
CentOS

It is always advisable to save the website related 
files and data on the separate EBS volume attached/
mounted on the instance. This will make sure that 
even though the instance goes down due to any 
issue or disaster, the data will not be harmed as the 
storage is external. It is just mounted as a drive on 
the instance.

Document root of the apache httpd server will 
also need to be updated to the folder on this EBS 
storage where the website is located. Whenever 
the website URL is hit, the web pages under the 
default document root will be displayed by default. 
Httpd server configuration file needs to be updated 
with document root. Its location is /etc/httpd/conf/
httpd.conf.

Web Server Hardening with Security Fixes

Web Server hardening is one of the very important 
steps which are required to be taken so that the 
website will be less vulnerable to attacks. In brief, 
below are few points to consider.

• Run Apache httpd server as a new Linux user 
other than the default user apache.

• Hide server signature (apache version disclosure) 
so that in case of runtime errors, apache version 
will not be disclosed to the users. Each apache 
version may have specific vulnerabilities which 
the attacker may target if he comes to know 
about the sever version.

• Hide php version too. Each php version may have 
specific vulnerabilities which the attacker may 
target if he comes to know about the php version.

• Directory listing needs to be disabled. This will 
make sure that the contents of the website folder 
located on the hard disk will not be visible to the 
users. The user should be able to view only the 
file which he clicks in the web browser.

• Apache configuration file includes many modules. 
It may not be required to activate all the modules. 
Disable the modules which are not required.

• Disable access to directories of the website to 
which users are not authorized to access.

• Apache by default follows symlinks. It is required 
to turn off this feature.

• Turn off server side includes and CGI execution if 
not required by the website.

• By default, apache has no limit on http request 
size. This may lead to Denial Of Service attacks on 
the website. It is required to limit this size.

• Optional step but website owners may add SSL 
certificate i.e. access to website using https 
protocol only.

• Install mod security and mod evasive security 
modules. Both these modules are free and open 
source and are very good tools as far as security 
of the website is concerned. OWASP (Open 
Web Application Security Project) provides core 
security rules set for mod security which are also 
required to be added to mod security installation. 
Brute Force, SQL Injection, Distributed Denial Of 
Service (DDOS) etc.. attacks are prevented to a 
great extent by both these modules.

• By default, Apache configuration support 
OPTIONS, GET, HEAD, POST, PUT, DELETE, 
TRACE, CONNECT method in HTTP 1.1 protocol. 
HTTP OPTIONS such as PUT, DELETE, TRACE and 
CONNECT have potential risk. It is advisable to 
disable these HTTP OPTIONS if not necessary.

• TRACE method is by default enabled in Apache 
Httpd Server. If this method is enabled an attacker 
can exploit it with Cross Site Tracing attack. 
It is advisable to disable the TRACE request on 
Apache server.

• If HTTP Only and Secure flags are not set for 
session cookie, it is possible to steal session 
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cookies with Cross Site Scripting attacks. It is 
necessary to set these flags for session cookies.

• Clickjacking is a well-known web application 
vulnerability. To defence Clickjacking attack on 
Apache web server, use X-FRAME-OPTIONS to 
avoid website being loaded in i-frame.

• Cross Site Scripting Protection (X-XSS Protection) 
need to be applied for the web application if it is 
disabled in the user browser.

• HTTP 1.0 has security weakness related to session 
hijacking and directory traversal. Disable HTTP 
1.0 by using mod_rewrite module.

• By default Apache timed-out value is 300 seconds, 
this can lead to attacks like Slow Loris attack and 
Denial Of Service attack on the server. The value 
may be lowered to 60 sec.

• Use prepared statements, parameterized queries 
with MYSQLi extension while developing SQL 
statements for the websites. This will minimize 
SQL Injection attacks.

Account Verification and Captcha during 
Registration

If the website has a facility for user registration, then 
account verification and captcha during registration 
is very much required. Captcha will make sure that 
spam registrations using automated robot will be 
prevented. Captcha contains an image which has 
some random characters. Those characters are 
required to be entered correctly before proceeding 
with the registration.

Account Verification will make sure that the email 
address using which the registration is getting 
completed, actually exists. Email Address verification 
works as follows.

1. User clicks on registration link

2. User enters the registration details along with 

email address

3. User is added to the database with ACCOUNT_
ACTIVE flag as false

4. Email ID verification email will be sent to the 
user with link to verify account

5. Once the account is verified, ACCOUNT_ACTIVE 
flag will be true and user can login

This will also make sure that the newsletter email if 
sent to the user email address, will not bounce.

Testing the website with Mod Security and 
Mod Evasive modules installed

This is one of the most important steps as a part of 
testing the website once all security fixes have been 
implemented (before mapping the domain to the 
website). Mod Security and Mod Evasive are very 
effective tools which makes the website secure and 
less vulnerable to attacks. However, there may be 
cases of false positives. All such cases are required to 
be identified by testing all the functions of the website 
with Mod Security and Mod Evasive modules up and 
running. Otherwise, it may hamper normal working 
of the website. There is a provision in Mod Security 
configuration files to bypass the security rules which 
may hamper normal working of the website due to 
false positives. Bypassing such individual rules may 
help in normal functioning of the website along with 
the security.

It is important to make note of such false positives 
and which rule is bypassed in order to overcome 
this false positive. The above cases are required to 
be tested again once the domain is mapped to the 
website.

Attaching the domain using Route53 
service

Amazon AWS has a service called Route53 using 
which it is possible to attach a domain to elastic IP 
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address of the AWS Linux instance. This mapping will make sure that once the user hits the website URL, 
the user will reach the port 80 of the AWS Linux instance where Apache Httpd server is running. By default, 
Apache Httpd server will route the user request to the default document root thereby accessing the website 
stored on the EBS volume (external storage mounted on AWS Linux instance).

Figure 9. Attaching domain using Route53 service

According to the image shown in Figure 9, enter the Following details.
Domain to be mapped to the website
Comments if any
Type should be Public Hosted Zone

It is required to create below record sets for the Hosted Zone created as above.
A-Record with AWS Linux instance elastic IP Address as value
Name Server Record (NS Record) with the list of Domain Name Servers.
SOA Record is filled up automatically by the system.

Note:- Generally the reflection of the above settings may take upto 24 to 48 hours. This means it is necessary 
to map the domain with the above details under Route53 service at least 3 days before the Go Live date.

Reserving the instance for 3 years for significant cost savings

Even though this step is optional, this can lead to significant cost savings over the long term period. Amazon 
AWS provides Simple Monthly Calculator using which it is possible to calculate costing for particular period 
(monthly, yearly, 3 yearly etc.). A link to access this calculator is provided at [5].

As an example, consider it is required to buy m1.small AWS Linux instance. Using the calculator, Table 1 
shows the costing and savings. It can be observed that, if purchased for directly 3 years, there will be saving 
of 760.56 USD (48387.17 INR) which is indeed a huge amount. If the website is going to be up and running 
for long term then this is one of the good options to choose from.
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Instance 
Type

Utilization Billing Option Monthly Cost 
(USD)

Upfront Cost 
(USD)

Total Cost for 
3 years (USD)

m1.small 100% On Demand 32.21 0.00 1159.56
m1.small 100% 3 years 

reserved (all 
upfront)

0.00 399.00 399.00

Savings in USD with 3 years upfront payment 760.56
 

Conclusion

This article focuses on deployment of website on CentOS Linux instance built on Amazon EC2 which is one 
of the Web Services provided by Amazon. The assumption is that the website is HTML/PHP based and uses 
MySQL database. This article also assumes that the website is small to medium scale and one Linux instance 
will host both database and the website. Also, this article will not cover disaster recovery and load balancing 
setups. Article also does not cover creation of the web site but talks only about deployment.

The above steps may also be used for Wordpress, Joomla based websites. But there may be modifications in 
the steps and also there may be few extra steps which are required to be completed as these are framework 
based websites.

From the article it is clear that security is the major step which is required to be considered along with the 
website development and deployment. The more security functions implemented, the safer the website is 
from the attacks and hacking.
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Data Visualization
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Introduction

Visualization through visual imagery has always been 
an effective way to communicate both abstract and 
concrete ideas. In simple words visualization is a 
technique to communicate or explain with the help 
of images or pictures.

In the current business world we can define Data 
Visualization as a general term used to describe any 
technology that lets corporate executives and other 
end users “see” data in order to help them better 
understand the information and put it in a business 
context.

Data visualizations can be used to help broader 
audiences understand and digest complicated data.
Being able to see these trends allows people to more 
quickly articulate their ideas and thoughts.

What is the need for Data Visualization?

Organizations of all types and sizes generate data 
each minute, hour and day. Everyone – including 
executives, departmental decision makers, call 
center workers and employees on production lines – 
hope to learn things from collected data that can help 
them make better decisions, take smarter actions 
and operate more efficiently. Now the traditional 
forms of data interpretation are text or table based 
report like Excel sheets. But humans have far greater 
ability to quickly interpret visual information than 
interpreting written words. This is where the need 
arises for a visual representation to show complex 
data as simple consumable information sets and help 

in quick and accurate decision making.

Getting Started with Data Visualization

Data visualization presumes that you have a story 
to tell and the numbers to back it up. Similar to 
any strategic communication, data visualization is a 
process that requires you to start with a clear idea of 
what you hope to accomplish.

• Who is your audience?
• What action do you want people to take?
• What is the story you have to tell?

With these answers you can collect relevant data 
and begin the process of presentation.

We can divide the Data Visualization process in the 
following steps.

1. Data collection: - You need to know sources of 
your data (files /databases and so on).

2. Data cleansing /parsing: - filter out unwanted 
information and keep only the necessary data 
points.

3. Choose your visualization tool – Once you 
have decided upon your presentation story and 
purpose select appropriate tool to showcase your 
data

4. Interactive Visualizations make up another 
category of visualization, allowing viewers to 
compare data in a variety of conditions and draw 
their own conclusions
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Most important is to keep it precise and simple.

Let’s see a simple example / case study to understand data visualization capabilities and benefits.

Figure 1. Geo-coded color banding

N. Vardarajan, AVP-IT of Madras Cements is one of the few Indian CIOs who has successfully implemented 
Visual analytics to achieve spectacular business results. Madras cements is the fifth largest cement 
manufacturer in the country and second biggest in Tamil Nadu. It had all the traditional IT instruments 
that it needed to function efficiently and an efficient workforce, and yet the top-line didn’t grow as much 
as expected. In cement industry; supply has always been higher than demand and competition is tight. But 
the demand too was growing, so how could Madras Cements leverage Information Technology to tap the 
potential for top-line and bottom-line growth?

This was the challenge faced by the company. The IT Team of Madras Cements knew that in spite of having 
rich Data available for reporting but the lack of visualizations was hindering the company’s ability to leverage 
it and get better insight. It led to the conclusion that the only way to avoid it was to change the way the end 
users saw, read and interpreted data on any device, whether it was desktops, laptops, mobiles or tablets.
Information can be presented in many ways. But complex information such as a salesperson performance 
or cement outlet performance best understood not through numbers but through color coding and 
representation on a map.

Hence, Madras Cements decided to integrate its entire business intelligence system with the enterprise 
version of Google Maps. Super-imposing its data onto Google Map layer, led to some stunning results. All 
across India, over 300 field salespersons access reports and transactions on a daily basis. Management at 
Madras Cements started using Google Maps for visual analysis – for monitoring benchmarks, and identifying 
discrepancies and deviation.

The technique followed is called “Geocoded Color Banding”. Color codes are assigned to denote a range of 
performance. For e.g. performance beyond expectation was assigned a dark green, expected performance 
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green, average orange, below average a red and very bad performance is given dark red. Such color coded 
icons are displayed on Google Map using longitude and latitude data captured. For example, the delivery 
time from factory to each customer outlet can be shown as color coded dots with the dots placed on their 
longitude and latitude values.

Now using the tool, the dark red dots among predominately green dots quickly pointed them to areas of 
weakness. This brings out additional insights than what is normally available through a table or a chart. For 
example, the company monitored  “Onetime Delivery Index” of its shipments to customers to measure if 
shipments were reaching on time. Understandably, all areas around the factory performed well since the 
time taken to reach was much shorter. But amidst all the green or light green dots emerged a single orange 
spot. The business started to ask? Why was the delivery to this particular dealer so late despite its proximity 
to the factory? A little investigation revealed that a particular customer was located on a hilly terrain, because 
of which it was taking more time for delivery when a truck used was less powerful or old. When the problem 
was identified, logistics took up the matter with transporters and advised them to use better trucks for that 
particular location. From the next dispatch, the deliveries were on time.

Insights like these would be impossible without such a visualization tool based on maps. Such data, known 
as “geographically significant Information” not only enabled them to make better sales strategies on-the-
go, it also helped management improve their market penetration strategy based on competitiveness in a 
particular market. They can now locate their cement warehouses and outlets and key customers on Google 
Maps and critical operation information, empowering them to devise effective supply chain strategies and 
enhance customer service. Google Maps based BI helped to visualize data at various levels of detail, for 
example, which regions were experiencing strong growth, which dealers were performing best, or had the 
most potential for growth. Google Maps also made it easier to identify and analyze performing markets with 
the potential for growth.

Choosing the right tool

There’s no doubt that the right visualization tools can help small-business owners. While these tools have 
been mostly the domain of big business, there are now many free or moderate cost visualization tools 
available for smaller companies. Here are seven examples that could help you see things in a different light.

1. SizeUp is a free, online tool that can help you quickly determine how your business stacks up against 
your competition so you can make necessary changes. It helps you benchmark your business, map your 
competition and find the best places to advertise. It can also provide vital information to help you decide 
where to locate your business.
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Figure 3. SizeUp

2. Tableau Software uses an easy drag-and-drop approach that will help you analyze your data and visualize 
it on the fly. You’ll be able to see trends and outliers that you can’t readily identify in spreadsheets and 
share them with others through email or online. Tableau Public is a free version that helps you convert your 
data into interactive graphs, dashboards or maps, and embed them on your website or blog to engage your 
customers.

Figure 4. Tableau Software
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3. Roambi Analytics delivers data visualization reports to your mobile devices so you can use the information 
on the go, wherever you are. 

Figure 2. Rombi Analytics

4. SumAll - Its program lets you see data on sales, site visits, followers and charges from a variety of different 
platforms such as eBay, Facebook, Google+ and PayPal so you can gain deep insights about your business

Figure 5. SumAll
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5. QlikView is a self-service business intelligence software program that allows you to visualize your data 
and discover relationships and associations that can help you make smart decisions about your business. 
The program works on mobile platforms, so you can gather insights wherever you happen to be. Check out 
QlikView Personal Edition which is a free, full version of the business edition.

6. Vsualize Free, as the name implies, is a free visualization program that allows you to upload your company 
data and turn it into an interactive dashboard or visual analysis tool. It helps reveal business insights you 
might not otherwise detect.

Figure 6. Vsualize Free

7. Google Charts offers a quick, simplified way to visualize data on your website. There’s a large variety of 
chart types here. You might also find the Google Visualization API discussion group helpful.

If used effectively, these tools can guide you from where you are now to where you could go. You may be 
generating reports filled with data, but it’s what you do with the information that will help you succeed. 
Visualization tools give you the capability to sift through the data and see it with new eyes. So that you 
see trends that tell you where you can cut costs, improve operational processes or grow your business. 
Reference [3] provides a chart and brief analysis of various free Data visualization tools.

Summary

Data visualization gives us a second language—the language of the eye—for communicating information. 
When we combine the language of the eye with the language of the mind (words, numbers and concepts), we 
start speaking two languages simultaneously, each one enhancing the other. Not only does data visualization 
help us communicate information better, it also allows us to detect patterns, trends and correlations in our 
businesses that might otherwise go undetected.
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Introduction

Every student of Computer Science has studied 
one or two programming languages in the under-
graduate courses. Every software engineer spends 
first few years writing computer programs. Last three 
decades have seen many programming languages 
come into being and many of them being relegated 
to history books. Programming languages that were 
taught in under-graduate courses a decade ago are 
not even used in IT industry today. We hear about 
new programming languages come into being much 
more frequently now than a decade ago. On this 
backdrop software engineers and students are faced 
with questions like ‘which programming language 
shall I study next’ and ‘which is going to be the 
programming language of next decade’. Similarly, 
IT Managers are faced with questions like ‘which 
programming language shall I use for my next web/.
NET/iOS application’.

In this article we analyze the popularity trend 
of programming languages. We first study the 
traditional classification of programming languages. 
Next we study how the popularity of programming 
languages has changed over the last year and over 
the last three decades. Based on these facts we 
make our observations about which programming 
languages will be popular and relevant in near future.

For our study we use the popularity index published 
by TIOBE [1]. This popularity index gives ratings to 
programming languages based on the number of 
skilled engineers world-wide, courses and third-
party vendors. Popular search engines like Google, 
Yahoo, Bing, etc. are used to calculate these ratings 

and these ratings are published once every month 
for that month. This index does not identify the 
best programming language or the programming 
language in which most lines of code are written. 
However, it is indicative of programming language 
of choice of programmers and developer community 
worldwide.

Classification of programming languages

Traditionally Programming Languages have been 
classified into the following two categories.

1. Imperative programming languages – 
languages in which the programmer specifies how 
to produce the output from the inputs in a step-
by-step manner. For example, C, C++, C#, VB, etc.

2. Declarative programming languages – 
languages in which the programmer specifies 
what output to produce from the input. The ‘how’ 
is generally encoded as a set of rules which may 
be pre-defined or explicitly specifiable in the 
language. For example, Prolog, and Haskell.

Imperative programming languages can be further 
classified in the following categories

1. Procedural languages – these languages take 
a top down approach to solving problems where 
the program is executed from the first line to the 
last line of code to achieve the desired output. 
In order to make programs modular, the code 
is generally divided into smaller logical activities 
called procedures or functions. C and Pascal are 



64 The Exponent Group of Journals For Information Technology, Volume 3, Number 4, Sep 2015 - Nov 2015

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

popular examples of Procedural languages. 

2. Object Oriented languages – these languages use abstractions in the form of classes and objects to 
model program entities, and the desired output of the program is obtained by passing messages among 
objects. This way of programming helps make applications modular and hence more maintainable as 
compared to Procedural programming languages. Java, C++, C# are popular examples of Object Oriented 
languages.

3. Object Based languages – these are a special class of Object Oriented languages that allows creation 
of classes and objects but do not allow advanced features like inheritance among objects and associated 
dynamic binding. VB is a popular example of Object Based language.

Declarative programming languages can be further classified in the following categories
1. Functional programming languages – these are the languages where program computation is described 
as the evaluation of mathematical functions wherein data mutations or in-place state changes are avoided 
and are instead replaced by function applications, thus making functions as the first class entities as opposed 
to data variables as in case of imperative languages. LISP, Scheme and ML are examples of Functional 
programming languages.

2. Logic programming languages – these are programming languages where set of rules are defined for 
establishing relations among entities in some mathematical logic language and desired output is defined in 
terms of evaluation of specific set of relations. Prolog is an example of Logic programming language.

In Table 1, we classify most of the well-known programming languages into the above mentioned classes.

Imperative Declarative
Object Oriented Procedural Functional Logic

ABAP Y
Ada Y
C Y
C# Y
C++ Y
COBOL Y
Delphi/Object Pascal Y
Erlang Y
F# Y
Fortran Y
Groovy Y
Java Y
JavaScript Y
Lisp Y
MATLAB Y
ML Y
Objective-C Y
Pascal Y
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Imperative Declarative
Perl Y
PHP Y
PL/SQL Y
Prolog Y
Python Y
R Y
Ruby Y
Scala Y Y
Scheme Y Y
Swift Y
Visual Basic Y (Object based)
Visual Basic .Net Y

Table 1 Classification of popular programming languages

Popularity of programming languages

In Table 2 we list the top 20 popular programming languages in the month of June 2015 according to the 
popularity index published by TIOBE [2]. This table also compares the relative standings of these programming 
languages a year ago, i.e., June 2014. We can derive the following inferences based on the changes in 
popularity of programming languages over the last year.

1. R programming language has risen in popularity. It is mostly used for statistical calculations and specifically 
used for data mining applications. The sudden rise in its popularity indicates an increased focus on solving 
complex data mining problems and application of statistical analysis in solving ‘Internet of Things’ (IoT) 
problems.

2. Within a year of its introduction, Apple’s Swift programming language which is touted as the successor 
Objective-C for writing applications on OS X and iOS platforms has risen to top 20 languages in the popularity 
index.

3. There seems to be a renewed interest in COBOL programming language as it appears in the top 20 popularity 
index. This is surprising since COBOL has been recognized as the Mainframe programming language and IT 
industry is moving farther away from Mainframes towards Cloud Computing.

4. The established programming languages have maintained their popularity and seem difficult to dislodge 
in their respective application areas

a. C, C++ for Systems programming
b. Java for applications programming, web services, and mobile apps
c. C# and VB for Microsoft .Net platform
d. PHP for web applications
e. Objective-C for OS X and iOS platforms, mobile apps for iOS
f. JavaScript for client side scripting
g. MATLAB for numerical calculations
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h. Perl for scripting

Table 2 also depicts the popularity rating in terms of percentages for the top 20 programming languages. 
Figure 1 depicts these rating percentages as a pie chart. It is clear that cumulative rating percentages of 
the top 3 programming languages Java, C and C++ is more than the sum total of ratings of remaining 17 
programming languages.

Jun-15 Jun-14 Programming Language Ratings (%)
1 2 Java 17.822
2 1 C 16.788
3 4 C++ 7.756
4 5 C# 5.056
5 3 Objective-C 4.339
6 8 Python 3.999
7 10 Visual Basic .NET 3.168
8 7 PHP 2.868
9 9 JavaScript 2.295

10 17 Delphi/Object Pascal 1.869
11 - Visual Basic 1.839
12 12 Perl 1.759
13 23 R 1.524
14 - Swift 1.44
15 19 MATLAB 1.436
16 13 Ruby 1.359
17 26 PL/SQL 1.229
18 31 COBOL 0.948
19 34 ABAP 0.849
20 18 Pascal 0.846

Table 2 Top 20 popular programming languages in June 2015 and June 2014 [2]

Figure 1 Popularity ratings percentage of top 20 popular programming languages for June 2015
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Changes in popularity over the last 3 decades

The landscape of programming languages has undergone a sea change over the last three decades. Several 
old languages have been banished to history books, and several new languages have come to being to suit 
the new IT landscape of internet, mobile devices, BigData, and IoT. Irrespective of these changes, C still 
remains the most popular language. The comparison of changes in popularity of programming languages is 
tabulated in Table 3. Following is the summary of popularity changes over the last three decades. 

1. C remains the most popular language. C++ has slightly slipped in popularity.

2. Since its introduction in late 90s, Java has always been the sought after language.

3. With the proliferation of Web, PHP and JavaScript have gradually risen in popularity. PHP is popular for 
server side scripting, and JavaScript is popular for client side scripting.

4. Traditionally popular languages like Pascal, Fortran, Ada, and LISP have gradually slipped in popularity 
and have been taken over by modern Object Oriented programming languages.

5. With the popularity of iOS and the Apple’s apps ecosystem, Objective-C has become extremely popular 
in the last decade.

6. Perl remains the scripting language of choice over the last two decades.

Programming Language 2015 2010 2005 2000 1995 1990 1985
C 1 2 1 1 2 1 1
Java 2 2 - - -
Objective-C 3 15 39 - - - -
C++ 4 4 3 2 1 3 10
C# 5 5 9 8 - - -
PHP 6 3 4 26 - - -
Python 7 6 7 23 22 - -
JavaScript 8 8 10 6 - - -
Perl 9 7 5 4 7 17 -
Visual Basic .NET 10 - - - - - -
Pascal 17 13 49 13 3 7 4
Lisp 24 16 14 7 5 4 2
Ada 29 26 17 16 6 5 3
Fortran 30 23 15 17 4 2 12

Table 4 Changes in popularity of programming languages over last 3 decades [2]

Summary

In this article we first studied classical classification of programming languages into imperative and declarative 
paradigm. We further classified common programming languages into these classes. Next, we studied which 
are the most popular programming languages today and how the popularity has changed over the last three 
decades. Some of the observations are as follows.
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1. C and C++ still remain the popular programming 
languages for systems programming.

2. Java has been the most popular language since 
its introduction in late 90s. Moreover, applications 
for Android OS are written in Java. With increase 
in popularity of Android OS for mobile and 
handheld devices Java is expected to be popular 
even among app developers.

3. C# and VB remain the popular languages for 
building applications on .Net platform.

4. PHP and JavaScript have risen in popularity and 
are expected to remain popular with increasing 
number of web applications being delivered over 
the internet. Moreover, most of the mobile apps 
interact with one or more backend web services 
hosted over internet. With the consolidation 
of mobile app eco-system, web server side 
programming languages like PHP and Java are 
expected to remain popular.

5. With the increasing popularity of Apple’s mobile 
and handheld devices, Objective-C, which is the 
language for building applications for iOS and OS 

X platforms, has gained popularity. Swift, which 
is touted as successor of Objective-C is expected 
to gain in popularity and eventually replace 
Objective-C.

6. There seems to be a need for languages that 
can aid statistical computation for data mining 
and ‘Internet of Things’ (IoT) applications. The 
programming language R seems to satisfy those 
needs and is rapidly gaining popularity.

7. MATLAB remains the language of choice for 
complex numerical calculations.

8. Perl remains the scripting language of choice 
over the last two decades and is expected to 
remain popular.
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What is CRM?

Customer relationship management (CRM) refers 
to a combination of practices and strategies that 
companies use to manage and analyze customer 
interactions and data throughout the customer 
lifecycle, with the objective of improving business 
relationships with customers, assisting in customer 
retention and driving sales growth.  It often involves 
using technology to organize, automate, and 
synchronize sales, marketing, customer service, 
and technical support.

CRM systems are designed to consolidate 
information on customers across different channels 
-- or touch points between the customer and the 
company -- which could include the company’s 
website, telephone, live chat, direct mail, marketing 
materials and social media. CRM systems can also 
give customer-facing staff detailed information on 
customers’ 

• personal information 
• purchase history 
• buying preferences 
• concerns / complaints

Figure 1: The CRM eco-system

History and evolution of CRM

CRM like its close cousin the ERP system, has evolved 
over the past four decades out of a variety of other 
business programs. Although marketing campaigns 
and strategies go back a long way, most entrepreneurs 
used to rely on generic means to attract potential 
customers and gain loyal ones. Before the dawn of 
CRM, most companies were not ingenious when it 
came to having personalized customer relationships.
By the 1980s, “Relationship Marketing” was used to 
describe this new focus on understanding customer 
segments, delivering ongoing quality service, and 
achieving high customer satisfaction. Also known 
as Database marketing, it involved collecting and 
analyzing customer information. Using statistical 
modeling, that data was then used to help customize 
communications with other potential customers. 
Near the close of the decade, the proliferation of 
personal computers and the advent of server/client 
architecture paved the way for an explosive growth 
in software development.

By early 1990s, companies began to see the benefits 
of offering perks to customers and potential ones in 
exchange for relevant customer information or for 
repeat purchases. In 1993, Tom Siebel left Oracle 
to create Siebel Systems. Siebel Systems quickly 
became the leading Sales Force Automation - SFA 
provider on the market. The acronym “CRM” came 
to be used as the official name for this industry. The 
90s came to an end with the debut of the first major 
Software as a Service (SaaS) vendor. Geared toward 
smaller businesses, Salesforce was initially ignored 
by larger vendors. Under the leadership of Mark 
Benioff, Salesforce eventually grew to rival CRM 

Inside the CRM World

- Aditya Prabhudesai
Email: adityapd2001@yahoo.com
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industry giants like Siebel Systems.

In the early 2000s, like most software industries, 
the CRM industry was hit hard by the bursting of 
the dot-com bubble. In the early years of the 00’s, 
Paul Greenberg’s book “CRM at the Speed of Light” 
suggested a more comprehensive CRM system that 
manages all business relationships. By the end of the 
decade, this became the common thinking across 
the CRM industry. In 2007, Salesforce created the 
next big change in the CRM industry. Force.com 
introduced the world to cloud-based CRM. Through 
the end of the first decade, and up to the present 
day, cloud-based and SaaS CRM solutions continue 
to integrate more features like customer service and 
social CRM. Cloud-based and SaaS CRM solutions 
continue to gain popularity, largely due to their lower 
initial cost and easy integration with mobile devices.

Figure 2: Evolution of the CRM system

Features of the CRM Software

Common features of CRM software include:

• Marketing automation: Marketing automation 
is the use of software to automate marketing 
processes such as customer segmentation, 
customer data integration (CDI) and campaign 
management. The use of marketing automation 
makes processes that would otherwise have been 
performed manually much more efficient and 
makes some new processes possible. Marketing 
automation is an integral component of customer 
relationship management (CRM).

• Sales force automation: Also known as sales 
force management, is a technique of using 
software to automate the business tasks of sales, 

including order processing, contact management, 
information sharing, order tracking and customer 
management. A CRM system can help achieve 
this by automatically tracking all contact and 
follow-ups between both sides.

• Contact center automation: Designed to reduce 
tedious aspects of a contact center agent’s 
job, contact center automation might include pre-
recorded audio that assists in customer problem-
solving and information dissemination. Various 
software tools that integrate with the agent›s 
desktop tools can handle customer requests in 
order to cut down the time of calls and simplify 
customer service processes.

• Location-based services: Some CRM systems 
include technology that can create geographic 
marketing campaigns based on customers’ 
physical locations, sometimes integrating with 
popular location-based GPS apps. Geolocation 
technology can also be used as a networking or 
contact management tool in order to find sales 
prospects based on location.

Types of CRM and their applications in 
Industry

• CRM in customer contact centers. CRM systems 
in customer contact centers also known as 
customer interaction centers (CIC) are used to 
track, record and then determine the information 
in a way that increases customer relations. The 
CRM system provides the platform to capture 
and analyze the interactions between a company 
and its customers so that company can maximize 
sales and profit by giving its users as much 
information on where to focus their marketing 
and customer service to maximize revenue and 
decrease idle and unproductive contact with 
their customers. The CRM software is installed in 
the contact centers, and help direct customers to 
the right agent. CRM software can also be used 
to identify and reward loyal customers over a 
period of time.
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• CRM in Business-to-Business (B2B) market. The 
modern environment requires one business to 
interact with another via the web. A B2B customer 
spending thousands (or millions) on a product 
will expect a much more personalized customer 
service experience. Despite the general notion 
that CRM systems were created for the customer-
centric businesses, they can also be applied to 
B2B environments to streamline and improve 
customer management conditions. While both 
groups have the same basic goal — to purchase 
a product — they typically have very different 
needs and motivations. These differences are 
crucial in the design of the overall customer 
service approach towards each segment. B2B 
relationships usually have longer maturity times 
than B2C relationships. For the best level of CRM 
operation in a B2B environment, the software 
must be personalized and delivered at individual 
levels.

• SaaS CRM Software. SaaS CRM is also known 
as “Web-based”, “on-demand” or “hosted CRM 
software”, because SaaS CRM solutions run on 
the vendor’s hardware and it is the vendor who 
takes care of security, performance, hardware 
maintenance and availability for a recurring 
subscription fee for the services.

• Small business. For small businesses a CRM 
system may simply consist of a contact manager 
system which integrates emails, documents, 
jobs, faxes, and scheduling for individual 
accounts. CRM systems available for specific 
market frequently focus on event management 
and relationship tracking as opposed to financial 
return on investment (ROI).

• Social media. CRM often makes use of social 
media to build up customer relationships. 
Some CRM systems integrate social media sites 
like Twitter, LinkedIn and Facebook to track 
and communicate with customers sharing their 
opinions and experiences with a company, 
products and services. 

The CRM technology market

The four main vendors of CRM systems are Salesforce.
com, Microsoft, SAP and Oracle. Other providers are 
popular among small- to mid-market businesses, but 
these four tend to be the choice of large corporations. 
Figure 3 and 4 shows comparative analysis of the 
CRM market share of these 4 companies.

In the case of On-premises CRM Software, the 
responsibility of administration, control, security and 
maintenance of the database and information lies on 
the company itself. With this approach the company 
purchases licenses up front instead of paying a 
recurring subscription fee. The software resides on 
the company’s own servers and the user assumes 
the cost of any upgrades and usually requires a 
prolonged installation process to fully integrate a 
company’s data. Most of the bigger companies with 
complex CRM needs might benefit more from an on-
premises deployment.

Whereas in the case of cloud-based CRM -- also 
known as SaaS (software-as-a-service) or on-demand 
CRM, the software and data is stored on an external, 
remote network (cloud) that employees can access 
anytime, anywhere there is an Internet connection, 
sometimes with a third-party service provider 
overseeing installation and maintenance. This 
option is often preferred by companies with limited 
technological expertise or resources who see value 
in the easy implementation capability offered by this 
solution.

Companies might consider cloud-based CRM as 
a more cost-effective option. Vendors such as 
Salesforce.com charge by the user on a subscription 
basis and give the option of monthly or yearly 
payments.  

Data security is a primary concern for companies using 
a cloud-based system since the company doesn’t 
physically control the storage and maintenance of 
its data. If the cloud provider goes out of business 
or is acquired by another company can pose itself 
as another risk in which the company’s data can be 
compromised or lost. Finally, cost may be a concern, 
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since paying subscription fees for software can be more costly than on-premises-based models.

Adoption of any of these CRM deployment methods depends on a company’s business needs, resources and 
goals, since each has different costs associated with it. Table 1 compares hosted CRM solutions of these 4 
main vendors.

CRM Trends

The advent of social media and the proliferation of mobile devices has caused CRM providers to upgrade 
their offerings to include new features that cater to customers who use these technologies.

Social CRM refers to businesses engaging customers directly through social media platforms such 
as Facebook, Twitter and LinkedIn. Social media presents an open forum for customers to share experiences 
with a brand, whether they’re airing grievances or promoting products.

To add value to customer interactions on social media, businesses use various tools that monitor social 
conversations, from specific mentions of a brand to the frequency of keywords used, to determine their 
target audience and which platforms they use. Other tools are designed to analyze social media feedback 
and address customer queries and issues. Companies are interested in capturing sentiments such as a 
customer’s likelihood of recommending their products and the customer’s overall satisfaction in order to 
develop marketing and service strategies. Companies try to integrate social CRM data with other customer 
data obtained from sales or marketing departments in order to get a single view of the customer.

Another way in which social CRM is adding value for companies and customers is customer communities, 
where customers post reviews of products and can engage with other customers to troubleshoot issues or 
research products in real time. Customer communities can provide low-level customer service for certain 
kinds of problems and reduce the number of contact center calls. Customer communities can also benefit 
companies by providing new product ideas or feedback without requiring companies to enlist feedback 
groups.

Mobile CRM -- or the CRM applications built for smartphones and tablets -- is becoming a must-have for sales 
representatives and marketing professionals who want to access customer information and perform tasks 
when they are not physically in their offices. Mobile CRM apps take advantage of features that are unique to 
mobile devices, such as GPS and voice-recognition capabilities, in order to better serve customers by giving 
employees access to this information on the go.
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Figure 3. Market Share of CRM products

Figure 4. Revenue and growth of CRM product over 2012-13
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Table 1. Comparison of feature of Top 4 CRM solutions of top 4 vendors

Benefits of CRM

The advantages of carrying out a proper business CRM are many and varied.

• First of all, it is a good way to expand the customer’s portfolio. By contacting prospects, it is most likely 
that many of them are interested in the company activity, in its products and services. It is obvious that 
if the company does not initiate a process to go towards the customer, then the customer will not come 
to the company, unless he experiments a specific and urgent need.

• Naturally, CRM offers the advantage of gaining customer loyalty. As stated above, loyalty is less costly 
for a company and the loyal customer becomes a professional recommendation of the company and 
its services. Furthermore, the company can promote the work it has done for its customers in order to 
approach prospects. 

• A good CRM associated with a good tool (such as sales management, marketing automation,  customer 
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service, etc) ensures companies to have a good 
view over the list of customers and prospects, 
to know where it stands with relationship 
management, when to contact them again, 
etc. Furthermore, an improved customer and 
prospect insight ensures a better and more 
targeted communication.

• CRM also ensures enhanced productivity. By 
fostering customer’s loyalty, the company 
spends less time acquiring new customers and 
saves then time on other projects.

Cautions for CRM Implementation

However, despite the significant advantages of CRM, 
there are few cautions that need to be exercised for 
CRM implementation.

• First, CRM tool needs to be chosen carefully. 
A mistaken tool choice may make CRM more 
complicated. This is why you need to consider in 
advance what kind of tools would be appropriate 
to your organization structure in order to follow 

its relationship with its customers and prospects.

• CRM is not easy to put in place, attention must 
be given to the choice of tools, but also to the 
effective implementation of CRM process that 
will be undertaken by the organization.
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1. What is the other name of the Intel 
Pentium III processor released in 2000? 

A. Bittle

B. Halfbit

C. Coppermine

D. Nibble

2. Who designed PROLOG?

A. Larry Ellison

B. Alain Colmerauer

C. Niklaus Wirth

D. Ted Nelson

3. What is PROLOG? 

A. Type of log file

B. A clothing brand

C. Advanced version of Analog

D. A programming language used in Artificial 
Intelligence

4. What does LISP protocol stands for?

A. Locator/Identifier Separation Protocol

B. C++

C. API protocol

D. None of the above

5. Which program converts assembly 
language to machine language?

A. GUI

B. Assembler

C. C++

D. None of the above

IT Trivia – Answers 
1) C

2) B

3) D

4) A

5) B
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