
International Journal of Advanced Computational Engineering and Networking, ISSN: 2320-2106,  Volume-2, Issue-8, Aug.-2014 

Architecture of Beverage Vending Machine leveraging the Automated Teller Machine 
 

29 

ARCHITECTURE OF BEVERAGE VENDING MACHINE 
LEVERAGING THE AUTOMATED TELLER MACHINE 

 
1SRIVATSAN SRIDHARAN, 2SRIDHAR JAMMALAMADAKA 

 
1,2Department of Computer Science, IIIT - Bangalore, Department of Software Engineering, IIIT -Bangalore 

E-mail: Vatsan.s@rediff.com, sridhar.jammalamadaka@gmail.com 
 

 
Abstract- This paper outlines the design and implementation of the beverage vending machine linked with the Automated 
Teller Machine and it’s style of functioning for efficient and fast beverage delivery. The ATM Card is the primary requisite 
in this proposed system for ordering the beverages. The selection of beverages from the system accompanies the request for 
the ATM Card number along with the request for PIN. Once the PIN has been validated by the financial institution, the 
amount corresponding to the beverage and the number of cups of the beverage ordered is debited from the end users account 
followed by the beverage being served to the end user. The main aim of this paper not only lies in the automation of the 
entire beverage vending process but also provide an efficient and easy method for obtaining the cost for the beverage that the 
user has requested for. This design consideration is also helpful in providing an alternative way for payment for the 
beverages ordered by the end user. This paper contains a prototype of the Beverage Vending Machine (BVM) implemented 
using RESTful web services. 
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I. INTRODUCTION 
 
Automated Teller Machine (ATM) was initially 
assumed to substitute a bank itself. This system 
worldwide operates using the concept of Personal 
Identification Number to securely identify, 
authenticate each individual before any transactions 
are initiated over network.  
 
The main issue with this installation is its usage. In 
many cases there is only minimal usage of the ATM 
that is being observed. Since its usage is restricted to 
only fast cash withdrawal and balance enquiry, the 
ATM is being currently underutilized. With this issue 
being more dominant in installation of ATM, the 
need for the it’s usage in non-financial aspects has 
arisen. ATM could then be used for different non-
financial applications, thereby decreasing its 
underutilization rate.  
 
This could not only reduce the underutilization rate of 
the Automated Teller Machine (ATM) but also 
provide a great convenience to users in handling their 
day to day affairs. One such technique that is being 
proposed in this paper is the beverage vending 
machine that is being leveraged with the automated 
teller machine for its automated dispensing of the 
beverages. Once the beverage is selected by the end 
user, then the functionality of automated teller 
machine including the debit of the amount 
corresponding to the beverage and quantity selected 
and corresponding credit of the same to the BVM 
(Beverage Vending Machine) holder happens.   
 
Any beverage vending system that is currently 
present across the globe either uses a cash-drop in 
mechanism to obtain the beverage or assumes the 
existence of a man power to handle the process of 

beverage delivery to the end user. Unavailability of 
man power to get all the monetary deposits from the 
ATM on a daily basis to facilitate the process of 
deposits in ATM, financial Crisis in case of 
developing and under developed country, easy 
establishment (in software terms) of design and 
deployment as a currency vendor machine lead to its 
underutilization.  
 
This state of ATM terminals now could be improved 
by facilitating socio-public services through the 
Automated Teller Machine, thus increasing their 
current utilization rate. The motivation for proposing 
such type of a BVM (Beverage Vending Machine) is 
as follows, 
 

1. Dynamic and automated selection of the 
beverage is unavailable i.e., the user has to 
deposit money into the vending machine and 
then enjoy his or her drink. The main 
problem associated with such scheme is that 
the beverage cannot be ordered in the 
absence of the exact change (amount) with 
the end user at that particular instance of 
time. 

2. To avoid the problem, there was deployment 
of human force with respect to each vending 
machine. This lead to additional wastage of 
human resources and subsequently 
additional burden on the Beverage Vending 
Machine holders. 

3. Achieving a complete automated process of 
the dispense of the beverages and the fact 
that the automated teller machine are 
underutilized has coupled with each other to 
improve the utilization rate thereby 
providing an efficient and automated process 
for the beverage dispensing. 



International Journal of Advanced Computational Engineering and Networking, ISSN: 2320-2106,  Volume-2, Issue-8, Aug.-2014 

Architecture of Beverage Vending Machine leveraging the Automated Teller Machine 
 

30 

 
Fig 1. High Level Architecture of the Proposed BVM (Beverage Vending Machine)

The entire paper is divided into four main sections. 
The first section describes about the underutilization 
of the Automated Teller Machine and thus discussing 
the motivation behind the coupling of the process of 
beverage vending with ATM. Section II deals with 
the proposed high level architecture of the BVM 
(Beverage Vending Machine) and its associated 
functional components. The Section III describes in 
detail the functional flow associated with the entire 
system. Section IV deals with the RESTful 
implementation of the entire design.  
 
II. PROPOSED BEVERAGE VENDING 

MACHINE 
 
The proposed BVM has three main tiers which 
interact with each other for dispensing a beverage. 
The Tier A has the warehouse with respect to the 
available beverages in that BVM and its associate 
costs. It has also the details about the availability of 
the certain beverages in that BVM. The next Tier 
represents the tier B which acts as the validation 
module for the entire process. The process is initiated 
after the quantity and the beverage itself is selected 
by the end user. This module validates the account 
number from the ATM Card of the end user and 
validates also the Personal Identification Number 
(PIN) entered by the end user upon request. During 
this process the financial institution server is 
contacted. In the financial institution server, the hash 
of the account number and the PIN - Message digest 
is only stored in that server. Also the same hash 
algorithm is used in the BVM to obtain the digest of 
the account number and the PIN. The Third Tier is 
the Tier C, once upon the validation interacts with the 

tier II and then decides on the beverage and its 
quantity.  The main intention of these tiers is to make 
the entire process of the BVM Easy and efficient. The 
Beverage Vending Machine (BVM) has three main 
internal modules represented in the form of tiers as 
shown in the Fig 1. The Tier A is the first module that 
is being contacted when a request for a particular 
beverage is placed by the end user. This tier has the 
warehouse of the entire available beverage and its 
associated cost at that particular instance of time in a 
particular BVM. This is used for further determining 
whether the user request on the particular beverage 
must be carried out at that particular instance of time 
based on the availability of the (Quantity) of the 
beverage selected by the user. This then validates the 
availability of the beverage (and its quantity) ordered 
by the end user and then pass on the request to the 
Tier B – Validation Module. Tier B – Validation 
module is said to have been leveraged with the 
Automated Teller Machine (ATM) functionality. It 
requests for the ATM Card Number from the user 
(may be based on the swipe of the card) and then 
contacts the distributed financial institution’s server 
for the validation of the ATM Card number. Once the 
financial institution server validates the ATM card 
number, then the request for the PIN is made to the 
end user, which then hashed with the ATM Account 
number (PIN and account number is hashed) and 
encrypted with the Ethernet  Hardware Address of the 
BVM and sent to the financial institution server. One 
change in the warehouse of the Financial instituion 
routed through the National Financial Switch (NFS) 
has to be made and it is the addition of the EHA of all 
the BVM installed at different locations (might be at 
country level).  EHA filtering [8] is effective since it 
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provides protection against the spoofing and also 
spoofing is local only to broadcast domain cannot be 
successfully carried out in a private domain and all 
these BVM’s are kept under private domain. So the 
encrypted message is decrypted at the receiver need 
the hash is subjected to likelihood estimation which 

then validates the account of the end user and the 
money for the beverage is debited. Thus once the 
success of the Tier-B is achieved, the Tier 3, the 
beverage delivery module is called upon to deliver 
the beverage. 

 

 
Fig 2. Complete Functional Flow Proposed of the Beverage Vending Machine’s Validation Module. 

III. PROPOSED FUNCTIONAL FLOW IN 
BVM 

 
The main phase in the proposed system could be 
stated from the figure 3 as follows, 
 
1. The request for the beverage comes from the end 

user, thereby allowing the end user automatically 
to select the beverage of their interest loaded 
priorly into the BVM. The entire process hinges 
on the step 1 for provision of the beverages based 
on their availability. 

2. Once a user selects the particular beverage and 
its quantity, the validation module requests for 
the account number and the ATM PIN for its 
efficient operation. A detailed procedure of how 
the communication between the financial 
institution server and the BVM happens is 
depicted in the figure 2. It is as follows, 

 Once the availability is ascertained by 
the end user, the ATM card number is 
requested and validated 

 This is followed by the request of the 
PIN validation of the same by hashing it 
and encrypting it with the EHA of the 
BVM. 

 At the financial institution server end, 
the same is decrypted and the hash is 

likelihood estimated to validate the 
same. Then the process of validation is 
said to have been over. Thus now the 
control is transferred form the financial 
institution again to the Beverage 
vending machine. 

3. Once the entire process is validated with the help 
of the financial institution’s distributed server 
across the country, the process is said to have 
almost completed.  Once the account number and 
the PIN are validated, the request of the user on 
the beverage and its quantity is accepted after the 
corresponding amount has been debited from the 
end user and the beverage is served to the end 
user. Thus the entire process of the beverage 
vending machine automation has been achieved. 

4. Finally the Beverage is dispensed to the end user 
and the entire process of beverage dispensing is 
said to have been completed. 

 
Once the entire process of the beverage vending 
machine is said to have completed after sucessful 
dispense of the beverages, the BVM is now set for its 
new order intake. The BVM has to be architected in 
such a way that there is a smooth interaction between 
the tiers and each tier properly coordinates among 
itself. Architecture depicts the various stand alone 
modules which has their specific functionalities 
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which could be efficiently utilized by providing the 
requisite coordination among each others to achieve 
the complete functionality of the beverage vending 
amchines. 

Fi
g 3. Complete Functional Flow of the Proposed BVM. 

 
IV. IMPLEMENTATION – A PROTOTYPE 

REPRESENTATION 
 
The entire BVM is implemented using RESTful web 
services in java and the following figures that are 
depicted in this section (Section IV  - Implementation 
Issues) indicates the exposed web services. The 
primary reason for implementation using RESTful 
web services is that REST is stateless, which means 
the server doesn’t have to store the state of clients 
which reduces huge load on servers.  

 

 
Fig 4. Initial BVM User Interafce Prototype to display the 

available beverages to the end user. 
 
Also, REST is simple, flexible, allows multiple 
representations of data like XML, JSON, Plain Text, 
RSS, etc. One of the greatest advantages of REST is 
the Transport Level security which can be 
accomplished using SSL. The two tier authentication 

phenomenon is implemented using a RESTful web 
service.  

 
Fig 5. UI helped in ordering the Available beverages. 

 
The reason for choosing a RESTful web service is 
that the service offered provides a way for server not 
holding all the session and its corresponding states. 
The client has to hold its session and information 
about the states.  Some more convincing reason for 
choosing REST services is as follows, 
 REST is cleaner than SOAP and the server is not 

burdened with maintaining the state. Client has 
to do the same that server does in a legacy 
systems. 

 Safe encapsulation of Legacy systems which 
would not provide any financial losses to the 
institution. REST isn't any obscure; it’s the way 
Web works aided with some rules of session and 
state maintenance. 

 There is always a plain text data exchange. It has 
not so many standards to follow other than basic 
HTTP methods and its encapsulation, becoming 
easy to get implemented in any legacy systems. 

 

 
Fig 6. Bill Payment and Successful delivery of the beverages to 

the end user who had requested for the same. 
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CONCLUSION 
 
The main problem associated with the existing 
vending machine is that only the appropriate BVM 
based on the availability of beverages and the 
availability of the change (Amount) with the 
customer or the end users. 
 
The future work includes all the daily day-today 
affairs along with the implementation of the non-
financial services in the Automated Teller Machine. 
Also the main aim of the future work should not only 
to include the non-financial and day-today affairs of 
the end user but also improve the utilization rate of 
the Automated Teller Machine (ATM).  
 
The main aim of this paper is to automate the entire 
process of the beverage vending machine process by 
leveraging it with the Automated Teller Machine 
(ATM).  
 
All the other non-financial services with respect to 
the financial institution’s operations like the e-
recharge of mobiles, providing a revolution in the 
field of the achieving all the basic amenities and daily 
day to-day affairs completely automated. 
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