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Abstract- The society is getting more and more electronic everyday, the usage of the hard currency from their pockets is 
now reduced to the e-cards or online accounts. So, this paper will tell about the history of how the flow of money from a 
person’s pocket has changed in the recent decades. And let us also discuss some of the technologies that will tell us how the 
banking systems are going to be in the future.   
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I. INTRODUCTION 
 
The bank service providers and our human society are 
both getting better everyday. People are getting so 
indulged and busy in their life that they don’t have 
time to waste at banks standing in long queues for 
money. The workers at the banks also have no 
patience or tolerance in order to attend so many 
customers at the bank. They get strained, and they 
tend to make mistakes which may cause a conundrum 
in the future. These mistakes may be frivolous, but 
the effects may be huge on the bank. The problems 
are not only occurring in the banks, but also in the 
markets out in the cities. The sellers face a huge 
problem of taking and giving the cash, making 
manual calculations which may be wrong sometimes. 
The customers may not have the smaller cash 
currencies, which is again a headache for the sellers 
to have all the different kinds of hard cash. 
People in the society now a days do not have patience 
to wait for someone or something. They need 
everything at their finger tips. The technology has 
grown up to such an extent that, a person can get 
anything at his door steps. The debit cards, credit 
cards, ATM’s and the Online transaction have 
changed the lifestyle of the humans. Recently Sweden 
has almost become the first cashless society in the 
world. They have implemented all the existing 
cashless technologies available in the world and the 
society is abiding and embellishing with the society. 
What is cashless society? The society where in all the 
transactions regarding the purchase of the goods or 
the services is through the electronic cashing 
technologies like credit card, online banking etc., and 
totally avoid the use of hard cash from their wallet. 
Making a cashless society is a challenging task, 
because all the people in the society may not be rich 
enough to afford to keep their earnings in bank 
accounts and have a credit/debit card for use. People 
working in the class three jobs, usually are paid on 
daily basis. Their earnings are so less that they will 
not be able to save money for their future use. The 

money they get will all be spent on mostly food. Due 
to these problem  
 
even the sellers will be goaded to accept the hard cash 
in order to keep their sales in flow. And there are 
people who are unaware of the technology, they don’t 
know how to use the computers or smartphones, and 
they lack the knowledge of the banking system and 
their policies. To make the cashless society possible 
first step to be taken is to train these people to use the 
banking system technologies available right now, and 
make them aware of the cashless society by having 
the awareness camps. Second step to be taken is to 
build a technology, which is very easy to use with 
zero training time. Bank management should also be 
made better in order to make the cashless society 
possible. The private banks should come together for 
the better future of the societies, they should accept 
the new technology, they should also be trained how 
to use the technology and also how to maintain and 
provide services to their customers. Because the bank 
is the body who will be in continuous indulgence 
with the technology and marketing their services so 
that the customers get attracted. 
However, the people in the developed countries and 
cities, people are smart enough and they use 
debit/credit cards or online payment or their smart 
phones for the payment. The payments are usually at 
the malls, grocery markets, tolls etc., which support 
and accept the virtual money transactions. The cash 
flow is more in the cashless payment, if compared to 
checks and the hard cash. The survey paper on the 
cashless societies (Ref. 1) says that the New York 
city in the year 2006 had 44.5 billion e-payments and 
only 36.7 billion checks in the banks that year. This 
reference gives a clear idea that people are in need of 
the cashless payments and they are really interested in 
make it even more cashless. The survey also says that 
people are reducing the cash withdrawal from the 
ATM’s and they are using their cards directly for the 
payments. Which is a good sign that people are 
getting cashless as the societies are developing. The 
smartphones have also changes the marketing policies 
since six years. All the products and services are 
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made available on the smartphone and people don’t 
have to run to the stores, standing in queues to get 

what they want. One click and they have their 
requirements at their door steps. 

 
II. HISTORY 
 
A. e-Cards:  
The first step ever taken towards the cashless society 
was the credit/debit cards. The concept of using cards 
for payment was first mentioned by a novelist 
Edward Bellamy in his Utopian novel named 
“Looking Backward”. It was just a concept, novelist’s 
imaginations. There were many credit systems used 
before the actual electronic credit cards came into 
existence. The first ever introduction was the charge 
coins used in the late 1800s. these were the coins 
made of different materials and in different shapes. 
The coin had the merchant’s name, their logo 
imprinted on the coin and the account number of the 
customer. It had a hole in order to put it to your key 
bunch. These coins were given to the customers who 
were regular to the salesmen and would trust them 
and give a credit account to maintain at their store. 
Instead of giving hard cash every time, they just paid 
once in a month. The only problem here was the 
security. The coin could be stolen and used by anyone 
at their will. This was again a challenging issue for 
the merchants. 
In the year 1928, another solution came in. It was 
called charga-plate, it was a rectangular metal plate 
on which the name, city and state were imprinted and 
while transaction this metal plate was pressed against 
the ink pad below which resided a charge slip. This 
way the transaction was recorded. It was trademarked 
by the the Farrington Manufacturing company. These 
plates were issued to the merchants by the large scale 
company, for their wholesale ordering from the 
whole-sellers. Due to this the record keeping at the 
offices became twice faster, and also reduced the 
frequency of the mistakes in the recording. Again 
there was an issue of security over here. The chances 
of fraud and stealing was considerable. American 
Airlines later revised this process and ameliorated. 
They introduced the Air Travel card in the year 1934. 
The numbering scheme which helped the 
identification of the customer and his account. 
Customers could buy the tickets now and pay later, 
and they would also get a 15% discount on purchase 
at any of the recognized and accepting airlines. As the 
years past all the airlines started giving travel cards, 
since it had a huge profit. They also introduced the 
installment payment in order to get more and more 
customers to think of travelling through their 
services, even though they didn’t have enough 
money, but they could pay in installment. These cards 
were the first kind which became internationally valid 
among the members of International Air Transport 
Association. 
Ralph Schneider and Frank McNamara, the founders 
of Diner’s Club, introduced the concept of using the 
same card for the payment at the different sellers of 

the merchants. This idea followed by the Carte 
Blanche the inventor the American Express, created 
the world wide e-card network in the year 1958. This 
revolutionized the cashless payment methodologies 
all over the world. Since then, there has been many 
companies like master card, VISA, who have been 
providing the services. They have also improvised the 
technology by introducing the debit cards, gift cards 
etc. 
 

 
Fig. 1: Types of credit/debit cards 

 
B. Online-Banking: 
Online banking system is an electronic payment 
system provided by the banks for the customers for 
the purchase of goods and services on the internet. 
The customer needs to first register for the banking 
online facilities at the bank and then with an internet 
access he can use his online banking services like 
checking balance, transfer money online, buy in 
online stores etc., All these online banking facilities 
are available on the secure website provided by the 
bank. These websites are trustable and very safe for 
use and unable to be hacked or usage by an 
eavesdropper. The customer login is provided which 
should be maintained in secret by the user. The first 
online services started in the year 1980s in the New 
York state. Many major banks started providing the 
services using the videotext system, which later had a 
commercial failure and had to back off. The web 
based banking again was introduced in the 1990s 
when the clicks-and-bricks hit the market. These 
services for the banks and the customers attracted and 
it became famous very fast. In the 1998 the mergers-
and-acquisitions came to market and revolutionized 
the industrial business and expanded the customer 
bases at the banks. 
 

 
Fig. 2: Online secure banking web-page 
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 There are many valid reasons why the banks are 
shifting to the virtual money. Even though the web 
banking was introduced in 1990s the people were 
hesitating to use these services, because they had no 
trust on these services and they also lacked the 
knowledge of how to use the services. The online 
services started to widespread when the e-commerce 
platforms started coming into the market such as 
Amazon.com, eBay.com etc., the web was used as 
another medium through which advertisement 
happens. Banks started advertising by hosting their 
website, which showed all the features and pictures of 
their bank offices and also some success stories, in 
order to attract the customers. The research says that 
by the end of the year 1999, the percent of usage of 
internet banking was all most negligible, but later in 
the 2004, the survey shoed up to be 31% of the 
people in the US using the services online. The 
important point to be noted here is the security. The 
security for the online banking has been improved a 
lot. The websites are secure for use. So, there are two 
types of security in the banking system. The first one 
is the PIN/TAN system, the system in which PIN is 
used for the username password security while the 
user logs into the secure website, and the second one 
is the TAN also known as the one-time 
passwords(OTP). These one-time passwords are used 
to provide a secure transaction in order to verify that 
it is the actual person transacting, the OTP is sent to 
the client’s mobile phone number, and on request he 
should enter the password to confirm the transaction 
securely. 
 

 
Fig. 3: growth of mobile payments in India (Ref 2). 

 
III. DATA MINING FOR SECURITY 
 
Cashless society would certainly prove beneficial but 
there are certain drawbacks which need to be 
outweighed by the benefits. Such a society will pave 
way for an economy that is cash free. Having 

electronic solutions would enable a person to carry 
his entire wealth all the time. The main concern of the 
cashless concept would be privacy and also the 
liberty over cash. 
The financial industry or the banks are the ones that 
operate the data of electronic transactions. Though 
the transaction gets easier, the data that is involved 
grows exponentially. Analysis of such exorbitant 
amount of data is a little beyond capabilities of 
humans. Data mining is what comes to the rescue. 
Data mining is extracting knowledge from huge 
chunks of data. In this case, it helps in finding 
associations, patterns and correlations. The areas 
where data mining can play a part in the financial 
industry are cash management, fraud detection, credit 
scoring, operation forecasting, optimizing etc. 
Data mining is, for example used in retaining 
customers who use credit cards. It achieves this by 
past data analysis, this process helps the banks in 
predicting customers that are likely to change their 
credit card so that the banks can plan on launching 
special offers in order to retain those customers. This 
process of data mining is also used to determine the 
reliability of the customer. Credit score is something 
that is used to check whether a customer is reliable 
can can pay the bills. A credit score is generated by 
considering criteria like credit loans and credit history 
and length of payment. A high score labels the 
customer as reliable. 
  Fraud detection is essential to avoid fraudulent 
actions. Based on data mining two different 
approaches are used to identify and detect the patterns 
that lead to frauds. The first approach is by tapping 
the third party’s data warehouse and make use of the 
mining technique to detect patterns. These patterns 
are then cross verified with the ones in the bank 
database to check for any trouble. The other approach 
is where the identification of the fraud pattern is 
solely based on the internal information of the bank. 
Hybrid of both these systems is the popular approach 
that the industry uses these days. 
 

 
Fig. 4: Web Mining 
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Various data mining techniques are available in the 
aspect of information security and crime analysis. 
Classification is the commonly applied technique, it 
employs a pre-classified set of examples and 
develops a model that classifies the population of 
records. Decision tree or neural network-based 
classification algorithms are usually employed with 
the classification process. Data classification involves 
two processes learning and classification.  Learning 
consists of analysis of the training data using 
classification algorithm. Classification uses test data 
to estimate the accuracy of the classification rules. 
Entity extraction is a process that is used to identify 
person, vehicle, address, drug, and personal 
information from police reports automatically. 
Clustering techniques like concept space are used to 
associate different crime records automatically. 
Deviation detection is applied in network intrusion 
detection, fraud detection and other analyses of crime 
that involve detecting the activities that seem 
abnormal. Classification is used to detect spamming 
of emails and find the source authors who have sent 
out those unsolicited emails. String comparator is 
used in detection of deceptive information in the 
criminal records. Social network analysis is used in 
the analysis of criminal’s roles and the associations 
among various entities in the criminal network. 
 

 
Fig. 5: Data extraction using Knowledge Discovery( Ref. 8) 

 
Intrusion Detection System acts like a wall in 
protecting against the possible malicious attack. 
Resources such as user system, accounts and kernels 
are to be protected. Intrusion detection involves 
misuse detection, which makes use of patterns of 
well-known attacks of the system to identify 
intrusions. The other one is anomaly detection, which 
enables us to determine whether the deviation from 
the well established normal used patterns can be 
termed as intrusions. 
 
IV. RESPONSIVE OS 
 
Responsive OS is an operating system, theoretically 
built but, not developed technically. The idea here is 

to have one Operating System handle many electronic 
devices. First, an Operating System(OS) is a system 
software which controls all the hardware parts of a 
system. The wide spread of these OS’s are so much 
that any common man uses a simple OS at least once 
a day, it may be his smart-phone, PCs, ATM machine 
etc. So, we can notice here that we can use these 
electronic devices, or the OS itself as a payment 
option. How are you going to do this? Will get to it 
later, but first we need to understand the Cloud 
Computing. Storing of huge data and processing it 
with services like utility services and network 
services. 
A typical computer OS is started by the bootstrap 
program in the ROM. The bootstrap gives the 
command, telling that the computer is switched on so 
OS needs to be loaded. The Operating System doesn’t 
confirm or respond to such commands. So in this case 
we say it is non-responsive OS. I call them bad OS 
because, they mislead the users to install the OS on 
even the unsupported systems and may cause 
harangue. The main thing to be considered over here 
is that, the OS resides on the secondary storage of the 
operating system. This consumes space obviously and 
again the in-OS usage will consume some more 
space, later ending up slowing up your computer by 
piling up unwanted files and documents in your 
device. The OS aren’t powerful enough to handle big-
data. 
So, how do we build such an OS which beats all the 
above disadvantages? That’s using the Cloud 
Computing technology, which has the feature called 
of virtual machines (VMs). These virtual machines 
are capable of running multiple operating systems on 
a single set of hardware. The system is designed in 
such a way that the resources are neatly divided 
among the processes of the OS and the VMs. Or a 
single OS can be booted up at multiple computers, 
which can be used by several users at a time. This is 
sometimes called as the workstations, where in many 
people will have to work on the same project and the 
data is too big to handle. 
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Fig. 6: Type one hypervisor, which has no user OS (Ref 7) 
The figure shows how the single hardware can be 
used by multiple OS. This is made possible by the 
hypervisor, which virtualizes the hardware with some 
resources split accordingly and is made available to 
the VM for the OS to run on it. The hypervisor is a 
software directly put on the bare metal (hardware). It 
then makes the hardware emulation available to the 
OS. The OS will be VM for the hardware and it 
knows that, where as the OS will have no idea about 
if it is virtual or actual. This is the point where I am 
trying to make the change in the technology. The OS 
should come to know the status of the hardware. The 
type of CPU and the connected peripherals to it, in 
order to give the best suitable features of the OS. 
The type of virtualization we are trying to do is! The 
OS will exist on the Cloud. The hardware will have 
only the bare metal and a small bootstrap program 
which contains the code and the hypervisor in order 
to call the OS over the network. The hypervisor 
virtualizes the hardware and detects the hardware 
type and sends the command to the OS on the cloud. 
The question here is, when will this bootstrap run? 
Right after the user gives his finger print detection to 
the hardware, the bootstrap authenticates the user and 
takes him to his authentic cloud space, where the OS 
is located.  
 
A 3 dimensional device list is made which consists of 
the device types used by the user and the features to 
give to the device on the other dimension. This allows 
the OS to return the particular features to the 
hardware successfully. 
 
The Responsive OS is the OS which provides 
different kinds of features supported by the devices 
and do not provide the services which are not 
supported by the OS. This is the process where the 
virtualization of the money comes into the scene. The 
banking devices should be done, which will consist of 
the merchant login, these devices may be iPad, tablets 
etc., they are kept on the checkout table in the 
restaurants, markets, shops, even the vendors etc. all 
that a customer has to do is, swipe his finger for 
authentication and he will have his OS booted up 
which will show the payment gateway service, which 
is supported by the tablets, here you can just give a 
OTP for a simple checking and complete the 
transaction. The person will not have to carry any 
cash in his pocket. The more interesting advantage 
over here is that he need not carry the e-cards also 
anymore. All he should have when he wants to pay is, 
his FINGER. This is just one application I am talking 
about. There are many scenarios where the responsive 
OS plays a very important role and with least 
resources. The use of OS will reduce the secondary 
storage devices on the hardware, since the OS will be 
residing on the cloud. We can even totally eliminate 
the secondary storage, by making available the cloud 
space for storing your files, documents, photos etc. 

 

 
Fig. 7: The interface of the Responsive OS 

 
There are many other applications like mobile 
phones. Let’s take an example where the user’s 
mobile battery is dead and he wants to make an 
urgent call to someone. But his friend has a phone, 
but he doesn’t have the number you want. So if the 
responsive Oss existed, the user could have just 
borrowed the friends mobile phone, swipe his finger 
and there you go, he has his OS booted on his friend’s 
device and he can make use of his services. Later the 
lock buttons will take you out of the OS.  
The Responsive OS will be built to support several 
devices including smart-phones, laptops, PCs, TVs, 
PlayStations etc. The tablets in the merchandise will 
have a slightly different features, having only able to 
take payments, through finger swiping of the 
customers. The security in the Responsive OS is far 
better than the existing OS and the virtual money 
transaction methods, since everything resides on the 
cloud, its very tedious to break through. The 
transactions are whole and solely dependent on the 
finger print of user and the OTP. Since there is no 
secondary storage device on the device, the usage of 
the battery will be cut down rigorously. Even the 
processors used will be less powerful, since the job of 
the device is just to bring the services of the OS to the 
device itself. Hence the power usage is again reduced. 
All the important Data required are all stored in the 
cloud, all the data are available on all the devices 
where you boot up the OS. So no wastage of the 
memory is done, and memory management is 
handled. All the important documents needed will be 
available anywhere on this world, you don’t have to 
carry a hard-drive or a pen-drive to take document for 
your conferences etc. the bank services feature is 
fused in the OS, where the user can transact online or 
anywhere where he wants to buy something.  
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In fig. 7 we can that there are two new layers which 
has been added by us, the hypervisor not only 
abstracts the hardware layer for the above residing 
layers, but it also detects the type of the hardware on 
which the OS is being booted. The OS shall be able to 
run on the 64-bit environment, and using this, it refers 
to the array list which we mentioned above and return 
the type of the device to the kernel, which later brings 
the OS to the device. 
CONCLUSION 
 
The idea of making the society cashless is becoming 
more and more intense as the years are passing. 
People are becoming lazier everyday, and they want 
everything at their finger tips in the least amount of 
time. We are not making human kind lazy by 
introducing new technology every time, rather we are 
developing the society and making feasible for living 
and keep the culprits out of attacking the good people 
in any way. The Responsive OS, its part in making 
society cashless is so much important that, there will 
be no way for the culprit to steal from the people and 
they will be forced to not think about anything foolish 
to do, and out of options they will start thinking to 
work hard in the legal way for their daily bread.  
The cashless society will also have the people feel 
more developed and living becomes very simple for 
them, since they don’t have to work hard to get their 
payments done, they shouldn’t physically move in 
order to make their buy. And it also becomes easy 
task for the merchandise to make their sales, and it 
also increases their sales, because people will not be 
moving physically to their store, they can order 
anything sitting at their place. Advertising becomes 
simpler, because now a day each and every person is 
connected to the internet and its merchandise’s 
responsibility to give a good advertisement and best 
offers in order to build the customer relationship. The 
only thing that will matter is, how feasible the 
Responsive OS will be in the market for the peoples 
use, and there shouldn’t be any malfunctioning or 
crashing of the operating system, since the operating 
system will be running forever once it is kick started. 
We should have secure clouds and powerful servers 
to provide such services to the society. There will be 
huge number of users, because at a time several 
people will be using the OS, the server should be 
capable of withstanding the load on it. Backup 
technology, which will help keep the services online 
even if something goes wrong unfortunately. People 
are exited and looking forward for more and more 

cashless societies, and lesser devices and least 
investment for technology from their pockets. 
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