
1The Exponent Group of Journals For Information Technology, Volume 7, Number 4, Jun 2019- Aug 2019

 Volume: 7 - Number 4                       Sep 2019 - Nov 2019

The Dean & 
Editor-in-chief

Samir Dattopadhye

Editorial Board :

Prasad  Kolte

Kishor Malve

Shyamkant  Matondkar

Rohan  Mhasalkar

Bhargav  Gulavani

Prasad  Chaubal

Amit  Kesari

Assistant Editor
Vaibhav  Karnik

Contents

Editorial                                                Shyamkant Matondkar                       4

I.T in the news                 Vishal Bahekar                 5

Natural Language Processing           Shyamkant Matondkar
 
Robotic Process Automation 
 
 

              
               
               Amit Kesari            

 

               7
           
              11
 
              
           
 

     

The Exponent Group of Journals For 

Information Technology
In Association with  

Shree Aniruddha Upasana Foundation

The Exponent Group of Journals 

for Information Technology is an 

E-journal published Quarterly by 

Booktionary Publishing House.

* This journal is published in association with Shree Aniruddha Upasana Foundation.
*  The views expressed in this journal are those of the authors and the editor may not nec 
 essarily agree with the same.
*  Copyright © 2012. All rights reserved. No part of this publication may be reproduced  
 or distributed in any form or by any means without the prior written permission of the  
 publisher.
* All disputes are subject to Mumbai Jurisdiction only.
* All correspondence may be addressed to:-

Editors Desk, Exponent Group of Journals
Email: editor.exponentjr@gmail.com, exponent.jr@gmail.com





4                                                                                   The Exponent Group of Journals For Information Technology, Volume 7, Number 4, Sep 2019 - Nov 2019

Editorial

- Shyamkant Matondkar
Email shyamkant@gmail.com

We are in the last quarter of 7th year of exponent 
group of journal and are happy to present our 4th vol-
ume. As usual it starts with current news aff airs from 
IT world.

Machines are dumb and follow specifi c sets of in-
struc  on, which they are made for. But rise of Ar  -
fi cial intelligence and Machine learning has changed 
our outlook by 360 degrees. Today machines not sim-
ply follow instruc  ons but also like human, or even 
more, capable of taking contextual decisions. Ma-
chines not only follow coded programs or commands 
but follow voice commands too. Future belongs to 
Voice Controlled Machines and Natural Language 
Processing (NLP) is the core part of it. Our fi rst ar-
 cle talks about NLP and basics of it. It also briefl y 

talks about its applica  ons, benefi ts, challenges and 

where India stands today.

Organiza  ons today are very concerned about the 
opera  onal costs and looks for tools to help them 
eliminate manual eff orts in repe   ve tasks or rede-
fi ne processes.  Our next topic is about process auto-
ma  on. Automa  on normally means execu  ng tasks 
without human interven  on, kind of robot doing it. 
And hence it is called Robo  c Process Automa  on 
(RPA). It explains us what is RPA and why it is being 
used. It also helps us understand it with case studies, 
how RPA is used in diff erent industries. Ar  cle also 
talks about RPA implementa  on methodology, chal-
lenges and leading tools and their comparison. 

We hope our ar  cles in exponent group of journals 
help you to travel on this Ar  fi cial Intelligence jour-
ney. Wish you happy reading!! 
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IT in News

- Vishal Bahekar
Email : vishal1580@gmail.com

Arti icial Intelligence Takes On Earth-
quake Prediction

A  er successfully predic  ng laboratory earth-
quakes, a team of geophysicists has applied a ma-
chine learning algorithm to quakes in the Pacifi c 
Northwest.

In May of last year, a  er a 13-month slumber, the 
ground beneath Washington’s Puget Sound rumbled 
to life. The quake began more than 20 miles below 
the Olympic mountains and, over the course of a few 
weeks, dri  ed northwest, reaching Canada’s Vancou-
ver Island. It then briefl y reversed course, migra  ng 
back across the U.S. border before going silent again. 
All told, the monthlong earthquake likely released 
enough energy to register as a magnitude 6. By the 
 me it was done, the southern  p of Vancouver Is-

land had been thrust a cen  meter or so closer to the 
Pacifi c Ocean.

Reference

1. h  ps://www.quantamagazine.org/ar  fi cial-
intelligence-takes-on-earthquake-predic-
 on-20190919/

9 IoT Security Principles to Help Reduce 
Your Attack Surface

How to get a grip on IoT security.

Cybersecurity can seem at once like a pervasive and 
nebulous concern. Every day, there are a variety of 
headlines describing banks, ci  es, hospitals, individ-
uals and virtually every other possibly en  ty that has 
become a vic  m of a cybera  ack. At the same  me, 
it can be diffi  cult to quan  fy cyber-risk. Rising num-
bers of IoT devices compound the risk by crea  ng a 
larger and more abstract a  ack surface, making risk-
management s  ll more diffi  cult. Here, we include se-
curity advice from Sean Peasley, a Deloi  e Risk and 

Financial Advisory partner and IoT security pioneer 
as well as recent research from Deloi  e and Dragos, 
weaving in perspec  ves from Sara Boddy, director of 
F5 Labs.

Reference

1. h t t p s : / / w w w . i o t w o r l d t o d a y .
com/2019/09/19/9-iot-security-principles-
to-help-reduce-your-a  ack-surface/

Best Resources to Learn WEB3 Block-
chain Decentralized PKI AND ETHERE-
UM

Here is a curated list of readings and resources that 
ignited our interest in realizing a decentralized Pub-
lic Key Infrastructure (PKI) vision for the future. We 
included topics such as fundamentals, Web3, block-
chain, web PKI, DNS,  me, IoT security, light clients, 
Ethereum, as well as development tools and tutori-
als. We are also collec  ng feedback for our newly 
published research paper about BlockQuick, a super 
light client protocol for blockchain valida  on. DM us 
on Twi  er if you want to share your thoughts. We 
look forward to hearing from you!

Reference

1. h  ps://diode.io/blockchain/Best-Resources-
to-Learn-Web3-Blockchain-Decentralized-
PKI-and-Ethereum-19262/

India’s Reliance Jio inks deal with Micro-
soft to expand Of ice 365, Azure to more 
businesses; unveils broadband, block-
chain and IoT platforms

India’s Reliance Jio, which has disrupted the local 
telecom and features phone markets in less than 
three years of existence, is ready to foray into many 
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more businesses. In a series of announcements Mon-
day, which included a long-term partnership with 
global giant Microso  ,  Reliance Jio said it will com-
mercially roll out its broadband service next month; 
an IoT pla  orm with ambi  ons to power more than 
a billion devices on January 1 next year; and “one of 
the world’s biggest blockchain networks” in the next 
12 months — all while also scaling its retail and com-
merce businesses.

Reference

1. https://techcrunch.com/2019/08/12/reli-
ance-jio-broadband-blockchain-iot-micro-
so  /

2. https://economictimes.indiatimes.com/in-
dustry/telecom/telecom-news/jio-microso  -
deal-for-cloud-solutions-likely-to-trigger-
price-disrup  on/ar  cleshow/70836843.cms

This ‘Useless’ Social Robot Wants to Suc-
ceed Where Others Failed

The creators of Kiki believe they can build an emo-
 onally engaging social home robot that is also 

“completely useless”.

The recent high-profi le failures of some home so-
cial robots (and the companies behind them) have 
made it even more challenging than it was before to 
develop robots in that space. And it was challeng-
ing enough to begin with—making a robot that can 
autonomous interact with random humans in their 

homes over a long period of  me for a price that peo-
ple can aff ord is extraordinarily diffi  cult. However, 
the massive amount of ini  al interest in robots like 
Jibo, Kuri, Vector, and Buddy prove that people do 
want these things, or at least think they do, and while 
that’s the case, there’s incen  ve for other companies 
to give social home robots a try.

Reference

1. h  ps://spectrum.ieee.org/automaton/robot-
ics/home-robots/kiki-social-home-robot

Amazon’s Alexa now speaks Hindi

Only about 10% of India’s 1.3 billion people know 
English. Yet, that is the only language Amazon’s digi-
tal assistant Alexa, which was launched in India two 
years ago, understands in the na  on. That is chang-
ing today. At a press conference in New Delhi on 
Wednesday, the e-commerce giant said Alexa now 
supports Hindi, a language spoken by roughly half 
a billion people in India, as the company looks to 
expand its reach in the na  on. Bringing support for 
Hindi to Alexa was in the works for more than a year, 
company execu  ves said, no  ng the unique contex-
tual, cultural and content-related challenges that 
Hindi implementa  on posed.

Reference 

1. https://techcrunch.com/2019/09/18/ama-
zon-alexa-hindi-india/
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Natural Language Processing

- Shyamkant Matondkar
Email : shyamkant@gmail.com

Introduction

“Alexa please play nursery rhymes” 

We all know this adver  sement and we enjoy it. 
Who is character “Alexa” in that adver  sement? We 
know it’s not person but a small Speaker that plays 
the rhymes and we aren’t surprised that a Speaker 
understands what it is being asked to do and it does.

Its AI- Ar  fi cial intelligence. AI has become basic in-
tegral part of our life. Till now we had seen people 
at home fi gh  ng for the TV remote to watch their 
favorite channel. And today that remote is being re-
placed with voice commands. Many thing’s in today’s 
scenario has become voice controlled. So now let’s 
understand how does machine for that ma  er recog-
nizes voice commands or our language?

Yes, with today’s technology advancement its pos-
sible for a machine to understand and comprehend 
human natural language and respond to it with cor-
rect ac  on. It’s called as NLP – Natural language Pro-
cessing.

In technical terms,

Natural language processing (NLP) is the ability of a 
computer program to understand human language 
as it is spoken. NLP is a component of ar  fi cial intel-
ligence (AI). 

Or

Interac  ons between human language and comput-
ers is called Natural Language Processing, or NLP for 
short. It sits at the intersec  on of computer science, 
ar  fi cial intelligence, and computa  onal linguis  cs

As per analyst’s predic  on voice commands will be 
the next big user interface. Today’s genera  on ex-
pects that they can order a machine and the same 
will respond to them

Every day, we humans speaks thousands of words 
that other humans interpret & derive context out of 
it to do countless things. While NLP doesn’t focus on 
voice infl ec  on, only but it draw conclusion on con-
textual pa  erns.

Common prac  cal example to understand how pow-
erful NLP is, when we are typing on phone, we see 
word sugges  ons based on what we type and what 
we are currently typing. That’s natural language pro-
cessing in ac  on.

So How Does NLP Work?

As said NLP is an advance form of AI and it’s not a 
plug and play. NLP is not easy and straight forward to 
understand and recently became viable. It requires 
huge data to parse and fi nd out pa  erns and gain 
insights out of it. Based on this it helps machine to 
comprehend human speech and communicate with 
human.

Process can be explained in below simple terms,

1. A human talks to the machine

2. The machine captures the audio

3. Converts audio to text conversion

4. Processes text’s data

5. Data is converted to audio (response to Hu-
man)

6. Audio response is played by machine to hu-
man

Above steps makes us easy to understand the pro-
cess but to code it in machine understandable lan-
guage is tricky. It involves two key things,

1. Syntac  cal analysis &

2. Seman  c analysis
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Syntactical analysis

Syntax is nothing but gramma  cal rules of any lan-
guage. Syntac  cal analysis checks if sentence is 
gramma  cally correct and words are in proper po-
si  on and sequence. Techniques used in Syntac  cal 
analysis are,

1. Lemma  za  on : it reduces infl ected forms 
of the word to single form. For example, 
“Walks”, “Walking”, “Walked” has “Walk” as 
base form.

2. Morphological segmentation: Divides words 
into individual units morphemes

3. Parsing: it does gramma  cal analysis of the 
sentences.

The fi rst step in NLP depends on the applica  on of 
the system. Voice-based systems like Alexa or Google 
Assistant need to translate our words into text. Hid-
den Markov Models system (HMM) normally used 
for it.

HMM primarily uses complex math models to de-
termine what we’ve said and translate that into text 
usable by the NLP system. HMM breaks speech and 
listens to 10- to 20-millisecond clips and looks for 
phonemes (the smallest unit of speech) to compare 
with pre-recorded speech.

A  er breaking down the speech comes actual un-
derstanding of the language and context of speech. 
Each NLP program uses almost similar technique to v 
break each word down into its part of speech (noun, 
verb, etc.)

Speech context is determined through a series of 
coded grammar rule which incorporate sta  s  cal 
machine learning.

If machine is directly responding to speech in voice, 
then Speech to text is skipped and directly analyze 
word using algorithms. But ul  mate end result of NLP 
is ability to understand what is said in many diff erent 
forms. Depending on the underlying focus of the NLP 
so  ware, the results get used in diff erent ways.

Semantic Analysis

Seman  c analysis is said to be back bone of NLP as 
it help interpret human sentences logically. While 
HMM is used to break sentences to its basic struc-
ture, Seman  c analysis helps understand the content 
and intent. For example, if NLP process the word 
“age” then it also needs in which context age is used 
for. In simple terms HMM breaks down text, NLP al-

lows human to machine interface then seman  c 
analysis helps makes sense contextually. Techniques 
used are,

1. Named en  ty recogni  on (NER): It process 
the sentences and iden  fi es the names of the 
people, places etc. from the sentences.

2. Word sense disambigua  on: This technique 
is used to iden  fy meaning of specifi c word(s) 
based on the context.

3. Natural language genera  on: These tech-
niques derives seman  c inten  on and con-
vert it to human language

Open Source NLP Libraries

There are some open source NLP libraries available, 
which are frequently used by developers.

1. Apache OpenNLP: a machine learning toolkit 
that provides tokenizers, sentence segmen-
ta  on, part-of-speech tagging, named en  ty 
extrac  on, chunking, parsing, co-reference 
resolu  on, and more.

2. Natural Language Toolkit (NLTK): a Python 
library that provides modules for processing 
text, classifying, tokenizing, stemming, tag-
ging, parsing, and more.

3. Stanford NLP: a suite of NLP tools that pro-
vide part-of-speech tagging, the named en-
 ty recognizer, co-reference resolu  on sys-

tem, sen  ment analysis, and Named En  ty 
Extrac  on including Hebrew, Arabic, Finnish, 
Basque and more.

4. MALLET: a Java package that provides Latent 
Dirichlet Alloca  on, document classifi ca  on, 
clustering, topic modeling, informa  on ex-
trac  on, and more.

5. spaCy: advanced NLP in Python & Cython. 
Comes with new neural models for tagging, 
parsing and en  ty recogni  on.

6. AllenNLP: Built on PyTorch, key features are 
Ques  on and Answering, Seman  c Role La-
beling

Applications of NLP

Common examples of NLP that we use every day are 
as follows.

1. Language transla  on e.g. Google Translate

2. Spell check and grammar e.g. MS word 
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3. Autocomplete e.g. typing on phone or google 
search sugges  ons

4. Voice text messaging

5. Spam fi lters in emails

6. Related keywords on search engines

7. Personal assistant applica  ons e.g. Siri, Alexa, 
or Google Assistant

NLP is widely ge   ng adopted in large industries like 
media, publishing, adver  sing, healthcare, banking 
etc. to improve enterprise ac  vi  es like automate 
support, enhance customer experiences, and analyze 
feedback. Enterprises are recognizing value addi  on 
provided by NLP in their business processes. Below 
are some key processes where NLP is benefi   ng en-
terprises.

 Automa  c summariza  on. Today enterprise 
has huge data from internal as well external 
sources like blogs, user feedback, social me-
dia etc. And to extract specifi c important in-
forma  on from such huge knowledge base 
is real problem. Not only accessing specifi c 
informa  on in summarized form is impor-
tant but same  me understanding emo  onal 
meanings is also equally important. Automat-
ic summariza  on avoid redundancy and give 
diverse informa  on available.

 Sen  ment analysis. Today for an organiza  on 
its cri  cal to fi nd out customer feelings about 
their product. Customer leaves feedback on 
social media which is diffi  cult to parse and 
fi nd out exact sen  ment out of it. NLP helps 
organiza  ons to understand what customer 
feel emo  onally about their products and 
services.

 Ques  ons & Answer. Speech recogni  on and 
Q&A has become common through mobile 
app like Apple Siri, Google Assistant, Amazon 
Alexa etc. Google is already using it in its text 
interface in Search engine. Text interface is 
rela  vely simple than speech as there is lot 
of improvement to be done in recognizing as-
cents and intent of the ques  ons.

 Formula  ng responses to ques  ons. Enter-
prise ques  on answering tools leverage NLP 
algorithms to enhance customer experience 
and improve administra  ve ac  vi  es by al-
lowing users to ask ques  ons in everyday 
language about products, services or appli-
ca  ons and receive immediate and accurate 
answers. Virtual assistants (or virtual agents), 
for example, simulate a conversa  on with us-

ers to op  mize customer support ac  vi  es.

 Social media monitoring. Social media moni-
toring represents a great opportunity for com-
panies to know what their clients are talking 
about on social media pla  orms, blogs, etc. 
and to discover relevant informa  on for their 
business. By interac  ng with clients, process-
ing their conversa  ons and essen  ally un-
derstanding customers in their own words, 
companies can be  er understand their cus-
tomers’ needs and improve the rela  onships 
with them.

 Text analy  cs. Many organiza  ons leverage 
natural language processing to approach 
text problems and improve ac  vi  es such 
as knowledge management and big data 
analy  cs. Morphological, gramma  cal, syn-
tac  c and seman  c analyses of language en-
able iden  fi ca  on and extrac  on of diff erent 
types of key elements (topics, loca  ons, peo-
ple, companies, dates, etc.), and generate the 
metadata that can be used to tag and catego-
rize content in the most precise way.

Bene its of NLP

NLP has host of benefi ts such as the following.

1. Easy and accurate Speech to text conversion

2. Improved accuracy and effi  ciency of docu-
menta  on

3. The ability to automa  cally make a readable 
summary text

4. Useful for personal assistants such as Alexa, 
google assistant

5. Use of chat bots for customer support

6. Easier to perform sen  ment analysis.

Challenges associated with NLP

While NLP understands human speech s  ll it has 
not perfected in terms of seman  c analysis to make 
full context out of it. Another diffi  culty for NLP to 
understand is abstract use of language such as sar-
cas  c language. The context in which the words are 
being used and the way they are used is challenged 
to fi gure out. Human can easily make out sarcasm in 
speech. Also in face to face communica  on body lan-
guage can send some diff erent message than words 
which for AI and NLP based robot is diffi  cult to make 
out. Normally people put stress on specifi c words in 
their speech which can change the context of speech 
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and it’s diffi  cult for NLP to understand and make 
sense out of it. NLP is also challenged by the fact that 
language, and the way people use it, is con  nually 
changing.

NLP initiative in India

In Indian scenario although English is widely spoken, 
s  ll it’s around 10% and rest major popula  on speaks 
regional languages like Hindi, Marathi, Gujra  , Ben-
gali, Oriya, Tamil, Telugu etc. Indic languages use 
Brahmic script which is not easy for NLP to under-
stand. While there are many spoken languages and 
dialects in use and every mile language and phonet-
ics change and hence there is lot of scope for im-
provements for NLP.  

In its NLP R&D ini  a  ve, Center for Indian Language 
Technology (CFILT) at IIT - Mumbai has built Hindi, 
Marathi and Sanskrit WordNet. IIT NLP group is in-
volved in large scale NLP ini  a  ve funded by Ministry 
of communica  on and IT. Major ini  a  ves are,

1. Consor  um Project on Cross Lingual Infor-
ma  on Access (CLIA): Answers user queries 
in Indic languages by retrieving documents in 
Hindi and English and displaying informa  on 
in query language

2. Consor  um Project on Indian Language to 
Indian Language Machine Transla  on (ILI-
LMT): Objec  ve to produce and deliver high 
quality hybrid machine transla  on systems 
for 9 Indian Languages i.e. translates between 
Hindi and other Indic languages such as Ben-
gali, Marathi, Punjabi, Oriya, Tamil, Telugu

3. Consor  um Project on English to Indian Lan-
guage Machine Transla  on (EILMT): Trans-
lates between English and languages such as 
Bengali, Marathi, Hindi, Punjabi, Oriya, Tamil, 
Telugu

4. Consor  um Project on Building IndoWord-
net: In involves building Hindi, Marathi Word-
net, North-East Wordnet, Dravidnet, Indrad-
hanush. These will be linked to Hindi and 
English leading eventually to IndoWordnet. 
The Linguis  c Data Consor  um for Indian 
Languages (LDC-IL) at Central Ins  tute of In-
dian Languages (CIIL) has funded crea  on of 
Sanskrit Wordnet.

References

1. https://searchbusinessanalytics.techtarget.
com/defi ni  on/natural-language-processing-
NLP

2. https://www.forbes.com/sites/forbestech-
council/2018/07/02/what-is-natural-lan-
guage-processing-and-what-is-it-used-
for/#bdd50965d71f

3. https://searchhealthit.techtarget.com/
news/2240183624/Five-areas-in-which-
healthcare-big-data-NLP-will-aff ect-pa  ents

4. https://medium.com/@datamonsters/arti-
ficial-neural-networks-in-natural-language-
processing-bcf62aa9151a

5. h  ps://www.expertsystem.com/natural-lan-
guage-processing-applica  ons/

6. http://www.cfilt.iitb.ac.in/Proje cts@CFILT.
pdf



The Exponent Group of Journals For Information Technology, Volume 7, Number 4, Sep 2019 - Nov 2019                                                                                   11

Robotic Process Automation 
(RPA)

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

Introduction

As the name suggests, Robo  c Process Automa  on, 
also abbreviated as RPA, consists of 3 components:

1. Robo  c: En   es that mimic human ac  ons

2. Process: Sequence of steps cons  tu  ng a 
well-defi ned and meaningful ac  vity

3. Automa  on: An execu  on of process without 
human interven  on

In short, RPA is the mechanism of automa  ng a se-
ries of steps leading to a meaningful ac  vity with the 
help of robots to reduce manual interven  on. There 
might be some confusion with the word ‘Robo  c’ as 
this term may imply physical robots that are doing 
tasks of humans. However, here, the word ‘Robo  c’ 
does not refer to physical robots but refers to so  -
ware applica  ons that run automated tasks. In that 
sense, the word ‘Robo  c’ closely resembles internet 
bots that run automated tasks over the internet. 

With the help of RPA tools, companies can confi gure 
so  ware or ‘robots’ to capture and interpret appli-
ca  on data, manipulate data, trigger responses and 
communicate with other digital en   es in the eco-
system. The RPA programs can be executed on serv-
ers, end user personal computers, laptops or even 
mobile devices. Thus, RPA tools enable organiza  ons 
to deploy a ‘virtual workforce’ that augments the hu-
man workforce by performing repe   ve and mostly 
boring tasks that were originally performed by hu-
mans.

Why RPA?

Let us consider the following typical example in an 
organiza  on.

As illustrated in Figure 1, a typical medium-to-large 
scale enterprise has a heterogeneous IT landscape 
with systems catering to various aspects of the busi-

ness processes. They may have one or more ERP 
applica  ons for fi nancial transac  ons, some cloud 
solu  ons to solve specifi c problems, such as HR, Pro-
curement, etc., and some  mes even one or more 
custom/legacy applica  ons built in-house or pro-
cured a long  me ago for very niche requirements. 

However, not all systems can cater to the changes in 
business processes due to various reasons such as 
budget,  ming, implementa  on complexity, etc. As 
a result, in most cases, the business processes can-
not be mapped to the IT systems in its en  rety. In 
order to address this problem, human workforce is 
hired to fi ll the gap between the required business 
process and what the IT system can achieve. For ex-
ample, an organiza  on may have a requirement to 
receive goods from a vendor with 10% tolerance limit 
i.e. if the requested quan  ty of goods is 100 units, 
then the organiza  on will receive goods if the quan-
 ty sent by the vendor is between 90 and 110 units. 

If the quan  ty is less than 90 units or more than 110 
units, then the en  re shipment will be sent back to 
the vendor. Now, if this check is not coded into the IT 
system then manual interven  on is required to verify 
if the received quan  ty of goods lies within the pre-
scribed tolerance limit.

The challenge with manual interven  on, especially 
with menial repe   ve tasks, is:

1. It is error prone as no human being is perfect

2. Costs are high as humans need to be trained 
and retrained if there are changes in business 
processes

3. It is a  me-consuming process

So, how do we solve this problem? Enter RPA.

RPA helps in deploying a virtual workforce that would 
mimic the ac  ons of humans. Whenever there are 
changes in the process, the corresponding virtual 
workers have to be tweaked to address the chang-
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es. This is way more cost and  me eff ec  ve than re-
training hundreds of humans.

Now, let us consider a typical invoice processing use 
case as depicted in the fl ow chart in Figure 3. All key 
aspects of this process, except barcode scanning, can 
be automated via RPA, especially when it comes to 
scanning the email for supplier invoice, iden  fying 

the purchase order (PO) that may match the incom-
ing invoice, entering the invoice details, etc. Rest of 
the process is what a typical ERP applica  on performs 
such as verifying supplier informa  on, PO informa-
 on, verifying due amount, calcula  ng tax, placing a 

hold on the invoice for any excep  ons, etc. If a so-
phis  cated ERP system is not present, then these ac-
 vi  es can also be automated via RPA technology.

Figure 1. Opera  ons in typical organiza  on (Reference: h  ps://www.guru99.com/robo  c-process-auto-
ma  on-tutorial.html)

Figure 2. RPA automates repe   ve manual opera  ons (Reference: h  ps://www.guru99.
com/robo  c-process-automa  on-tutorial.html)
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RPA: Case Studies and Applications

Let us explore some of the RPA case studies in diff er-
ent industry ver  cals.

1. Retail. RPA technology can help organiza  ons 
in retail industry such as e-commerce compa-
nies to manage constantly changing order and 
shipping statuses. In a case study conducted 
by Everest Group, a global performance man-
agement company leveraged smart automa-
 on successfully by automa  ng 70% of the 

process and reducing the manual eff ort up to 
80%. This company that provides insights into 
what consumers watch and buy had faced 
challenges in harmonizing product informa-
 on from global Stock Keeping Units (SKUs) 

to local SKUs. They had almost 40 diff erent 
products with diff erent defi ni  ons and con-
s  tuents across mul  ple markets. The ear-
lier product categoriza  on process involved 
signifi cant human workforce and hence was 
suscep  ble to errors and defi ciencies. With 
the help of RPA technology, the data received 
from retailers and vendors and consis  ng of 
text, images, etc. was processed using cogni-
 ve automa  on capabili  es, thereby catego-

rizing local product sets with global standards. 
The automated process also helped in achiev-
ing 98.5% accuracy in product categoriza  on.

2. Banking. RPA technology has several use 
cases in banking industry such as confi rm-
ing appointments with customers, suggest-
ing fi nancial products to customers (leverag-
ing machine learning algorithms), approving 
loan applica  ons and communica  ng the 
results to the clients, etc. Blue Prism, one of 
the most popular RPA tool vendors, helped a 

co-opera  ve bank to automate their 10 dif-
ferent customer service processes in a span 
of 12 months. Because of the automa  on, 
the  me taken to do an audit review reduced 
to 1 minute as compared to 6-7 hours with 
the earlier manual process. This also enabled 
the bank to move their personnel from per-
forming  me-consuming manual ac  vi  es to 
more customer-facing roles.

3. Insurance. There are several applica  ons of 
RPA technology in the insurance domain, be 
it issuing new policies, renewing policies, 
claims processing or month-end repor  ng. In 
one such example, an insurer was able to au-
tomate 70% of all their tasks within the orga-
niza  on by implemen  ng UiPath Enterprise 
RPA pla  orm. In this case, RPA is not only 
used for claims, renewals and fi nancial trans-
ac  ons, but is also adopted in underwri  ng, 
fraud detec  on, Know Your Customer (KYC) 
and compliance. Addi  onally, RPA in conjunc-
 on with intelligent op  cal character recog-

ni  on (OCR) has helped in onboarding large 
fl ow of informa  on and to seamlessly transi-
 on a signifi cant percentage of communica-
 on into appropriate work streams. One such 

large insurer was able to reduce its onboard-
ing costs by 91%, thus saving the company 
nearly 2000 hours per month. 

Now, let us study a few of the applica  ons or pro-
cesses that can be automated via RPA technology 
across various departments. 

1. Vendor, Customer and Employee On-board-
ing. Usually, these onboarding processes in-
volve a lot of paperwork and back-and-forth 
communica  on between the organiza  on 

Figure 3. Typical invoice processing fl owchart (Reference: h  ps://www.guru99.com/robo  c-process-
automa  on-tutorial.html)
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and the other party. RPA can help automate 
the en  re onboarding process including sta-
tus communica  on and integra  on with the 
internal systems.

2. Report Aggrega  on. Genera  ng reports es-
pecially in fi nance and accoun  ng depart-
ments at the period-end processing can take 
away a lot of people’s bandwidth. RPA can 
help in gathering and aggrega  ng data there-
by enabling the folks to focus more on devis-
ing insights based on the reported data.

3. Payroll Processing. Payroll processing can 
consume signifi cant amount of  me especial-
ly with changing tax laws and data distributed 
in disparate systems. RPA’s inherent ability 
to communicate with mul  ple systems such 
as  me tracking, HR and employee manage-
ment, accounts payable, general ledger, etc. 
goes a long way in automa  ng payroll pro-
cessing and statutory repor  ng. 

4. Order Processing. Processing customer or-
ders can involve several manual tasks such as 
address verifi ca  on, data entry, invoice print-
ing, upda  ng inventory and replenishing the 

stock if it is low, etc. RPA can help automate 
and orchestrate this process. Of course, since 
RPA does not involve a physical robot, pack-
ing and shipping the order are to be done 
manually.

5. User Setup and Confi gura  on. Whenever 
employees join or leave an organiza  on, their 
accesses within the IT landscape i.e. person-
al desktops, servers, emails, etc. have to be 
managed. RPA can help automate this task 
so that IT personnel are freed to up to focus 
more on improving the system performance.

RPA Tools

An RPA system must demonstrate the following ca-
pabili  es.

1. The system must be able to connect and com-
municate with other third-party systems via 
screen scraping, API calls, etc.

2. The system must be able to make decisions 
via rule based or knowledge-based processes.

3. The system should have an interface for bot 

Blue Prism UiPath Automa  on Anywhere

Industry size Medium, Large Small, Medium, Large Medium, Large
Pla  orm indepen-
dence

Supports any pla  orm Yes, Supports Citrix as well Yes, Supports on-premise and 
cloud deployments

Process Designer / 
User friendliness

Visual process designer Visual process designer Script based

Accuracy Reasonable accuracy 
across mediums

Well suited for Citrix auto-
ma  on designed for BPO 
automa  on

Desktop, Web and Citrix 
automa  on available

Architecture Client Server Architec-
ture

Web Based Architecture Client Server Architecture

Base Technology C# Microso   SharePoint 
workfl ow, Elas  csearch, 
Kibana

Microso  

Reliability Very High Moderate High
Is recorder (macro 
reader) available?

No Yes (faster process map-
ping)

Yes (faster process mapping)

Cost High cost of license 
($15000 to $18000 an-
nually).

Community version is 
Free. A  rac  ve entry level 
pricing for license.

Contact vendor for license 
pricing. High cost for deploy-
ment.

Scalability Yes Yes Yes
Maintenance and 
support services by 
company

Help Guide, Online-
portal, Email, Con-
tracts, Trainings

Trainings, Video tutorials, 
Community forum, Imple-
menta  on support

Trainings & Cer  fi ca  ons

OS Support Windows, Mac, Web-
based

Windows, Mac, Web-
based

Windows, Mac, Web-based

Table 1 Comparison of tools
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programming.

4. The system should preferably have a built-in 
AI module to mimic human ac  ons.

In addi  on to the above, following points should also 
be considered when selec  ng an appropriate RPA 
tool:

1. Pla  orm independence

2. User-friendliness

3. Cost

4. Scalability

5. Reliability

6. Maintenance and support

A comparison of few of the most popular tools i.e. 
Blue Prism, UiPath, Automa  on Anywhere provided 
in the subsequent table.

RPA Implementation Methodology

In this sec  on, we will explore the cri  cal junctures 
while implemen  ng RPA within an organiza  on. The 
cri  cal junctures are illustrated in the subsequent 
diagram.

1. Tool Selec  on, Proof of Concept and Cost/
Benefi t Analysis. Tool selec  on is part of the 
due diligence process and is the most cri  cal 
stage. A tool deemed fi t for the project should 
be able to create good and relevant scripts. 
An organiza  on may choose one of the com-
mercial tools e.g. Blue Prism, Automa  on 
Anywhere or one of the free/community edi-
 ons such as UiPath in case of budget con-

straints or limited processing needs. There 
is also a possibility of developing and imple-
men  ng the automa  on in-house with the 
help of Visual Basic macros, python scripts, 
etc. but it may not be preferred choice for 
many organiza  ons. Once an appropriate tool 
is selected, a Proof of Concept (POC) needs to 
happen to evaluate the technical feasibility of 
the process. Finally, the Cost/Benefi t analysis 
should happen to quan  fy the poten  al ben-
efi ts. Some of the factors to be considered for 
cost/benefi t analysis are:

a. Dura  on of the process: It is not fi nan-
cially viable to leverage RPA tools, es-
pecially the commercial ones, where 
the length of the process to be auto-
mated is short.

b. Regulatory guidelines: It is be  er to 
automate processes that are not de-
pendent on government regulatory 
guidelines as regulatory changes may 
impact the process.

c. The average savings for diff erent pro-
cesses as per RPA industry best prac-
 ces are:

d. One bot for every 5 users for stand-
alone applica  ons

e. One bot for every 4 ½ users for web 
applica  ons

f. One bot for every 3 ¾ users for citrix 
applica  ons

g. One bot for every 3 ½ users for re-
mote applica  ons

2. Process Selec  on and Risk Iden  fi ca  on. 

Figure 4. Cri  cal junctures in RPA implementa  on (Reference: h  ps://www.cu  er.
com/ar  cle/4-cri  cal-stages-rpa-implementa  on-496651)
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Process selec  on is also part of due diligence. 
In this juncture it is important to iden  fy the 
processes that can benefi t from automa  on. 
The criteria to iden  fy such processes are:

a. Stable processes

b. Repe   ve in nature

c. Structured in nature

It is important to note that 100% automa  ng 
the processes is not both technically and fi -
nancially feasible.

3. Detailed Planning, Bot Crea  on and Dry 
Run. In this juncture, detailed analysis of the 
iden  fi ed processes and the selected tool is 
done to iden  fy the exact costs of automa-
 on. Also, similar to the previous juncture, 

risks are iden  fi ed and mi  gated.  A  er the 
bot is created, several dry runs need to hap-
pen to iden  fy the accuracy and reliability of 
the bot, so that there are no major surprises 
during the actual deployment. 

4. Execu  on and Maintenance. The fi nal stage 
or juncture is when the bot is deployed for 
produc  on use. Maintenance also plays a 
major role especially when the processes are 
dynamic. 

RPA: Challenges and Limitations

While RPA tools and technology off er signifi cant ben-
efi ts and are steadily growing in popularity and adop-
 on, they do come with their own set of limita  ons 

and challenges. Some of the key challenges are:

1. Employee Resistance: RPA’s primary business 
value proposi  on is increase in Return-on-
investment (ROI) by reducing eff ort spent in 
manual labour especially with o  -repeated 
tasks. This means that people’s jobs are on 
the line with increasing automa  on. Even if 
an employee does not lose his or her job, it 
can s  ll entail a change in daily rou  ne as the 
employee may need to acquire new skills and 
understand the implementa  on process.

2. Unrealis  c Expecta  ons: Quite a few  mes, 
even though implemen  ng RPA looks very 
promising in the beginning, the project fails 
to deliver the expected business outcome in 
the end. Hence, it is very important to per-
form the due diligence so as to iden  fy the 
right and relevant processes for automa  on 
and not pick up unstable or incompetent pro-
cesses. RPA is not a business process manage-
ment solu  on and will not fi x broken process-

es. Addi  onally, some human supervision 
may be required in certain processes having 
excep  onal situa  ons as the robot may not 
be able to deal with excep  ons eff ec  vely.

3. High Costs: Organiza  ons and businesses 
should ensure that the costs of implement-
ing RPA do not spiral out of control. Imple-
men  ng RPA requires tools, skills, resources 
and dedicated training. Addi  onally, RPA so-
lu  ons require periodic maintenance as well. 
All these factors need to be accounted for im-
plemen  ng RPA. In some cases, while imple-
men  ng RPA might be very desirable, it may 
not be economical.

4. Wrong RPA: It is very important to choose the 
right and most appropriate RPA tool keeping 
in mind the industry strength of the tool, the 
core strengths, cost of customiza  on, if re-
quired, and the support services provided by 
the vendor.

5. Infrastructure Issues: It is important to have 
the appropriate infrastructure in place for 
op  mal execu  on of the RPA tool. A team 
to manage the infrastructure is also deemed 
necessary in certain situa  ons so as to ensure 
that the project does not fail due to infra-
structure issues.

Conclusion

As we have seen so far, process automa  on, if done 
prudently, can help organiza  ons reap tremendous 
benefi ts via cost savings as well as improved process 
effi  ciency. While RPA is slowly making its way into 
organiza  ons spanning diff erent ver  cals, it s  ll has 
a long way to go. A signifi cant eff ort is con  nuously 
put into improving automa  on and to enable RPA le-
verage ar  fi cial intelligence and automated machine 
learning as the defacto standard. When that hap-
pens, we would probably see zero to minimal human 
interven  on in majority of the business processes.
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