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Abstract. The paper examines the problem of the productive functioning of an urban passenger transport system, which
has a modular structure for the generation and exploitation of the urban transport services. The research objects consist
of conventional, scalable and innovative contactless transaction models of an urban transport services in the case study of
the Transport Organization (TO) - Joint Stock Company for Passenger Railway Transport “Serbia Trains” (Srbija Voz a.d.).
The urban transport service is defined by invoking users, user expectations and requirements, the input data provided by
users to a transport provider, the mechanisms for access and delivery of the service, the resources and roles responsible for
delivery, security requirements and other parameters. The communication platform for modeling urban transport services
in different transaction contexts is defined by the utilitarian framework with 6W dimensions with situational mapping of
the 6 Communication Dynamics Factors (6CDF). The technology-process restructuring was achieved with the scalable In-
formation Technology (IT) model by implementing the elements of electronic business in the key activities of the supply of
the train tickets. Using the results of the performed research, in the paper has been developed an innovative, non-contact
ICT model of urban transport services on the platform for integrating the Internet service into the process-technology and
behavioral-context structures.

Keywords: communication, customer, information system, interaction, transport organization, passenger transportation,
public service, railway transport, e-ticket, e-process.

Notations

6CDF - 6 communication dynamics factors (space, re- PDF - portable document format;

lationships, time, interactions, roles, contexts) ; SMPT - simple mail transfer protocol;
6W — who? what? where? when? how? why?; SMS - short message service;
BPEL - business process execution language; SOA - service-oriented architecture;
F-F - face-to-face; SP - service provider;
HTML - hypertext markup language; TCP - transmission control protocol;
HTTP - hypertext transfer protocol; TO - transport organization;
HTTPS - HTTP secure; URL - uniform resource locator;
I/O - input/output; XML - extensible markup language.

ICOM - inputs, controls, outputs, and mechanisms;
ICT - information and communications technology; Introduction
IP - Internet protocol;
ISP - Internet service provider;
IT - information technology;

In the research field of the improving transport systems,
we recognized the need for design some holistic service
integrated ICT transaction model of urban transport

JMS - Java messaging systems; service in a developing environment. We discover that it
MOM - message-oriented middleware; takes into account readiness of the providers to adopt is,
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as well as willingness of the users to accept it. In the con-
sidered setting, the proposed model is innovative and it
can contribute to the development of the analyzed urban
transport system. With that approach the motivation in
this paper is to present the comparative advantages of a
innovative contactless transactional ICT model of a mul-
timodal transport service in which are integrated optimi-
zation factors from the interaction fields of people (user
service and employees of SPs), processes (organizational,
managerial and functional), technologies (technology of
transport processes, IT, e-business and applications on
the communication platforms) and environment (busi-
ness environment and ambience of travel-transport of
passengers).

A very up-to-date implementation of the new busi-
ness paradigm, consisting of a man, the technology, the
organization (process aspect) and the environment (Ban-
janin 2008a, 2008b; Van de Voorde, Meersman 2017), is
explored for modeling the urban transport service whose
process structures are analyzed in conventional and newer
solutions of transport systems with a smaller or larger vol-
ume of transaction e-business activities (Milenkovi¢ et al.
2018; Stoilova 2018). Urban transport systems are, as a
rule, modular structures integrated by two or more spe-
cialized modules (Ghorabaee et al. 2017; Gil-Saura et al.
2017). The most common case is the integration (Wasiak
et al. 2017) of the rail and road traffic modules into an
intermodal TO with the functional role of SP.

According to the paradigm of the business unit, the
urban transport service is structured with the process-
technology and behavioral-context components. The
process-technology component is determined by the
functional objects of a SP, the mechanisms for access and
delivery of the services, the security requirements and the
business-process-technological resources whose capaci-
tive parameters are economical-technical - the transport
speed, the ticket price, the efficiency, the reliability and
the effectiveness of the transport systems. The behavio-
ral-context component is determined by the professional
roles of responsible operators to provide services with the
management of the security factors and user factors — the
input data they provide, needs-wishes, the requirements
and expectations they have and the loyalty they show as
well as the contextual information of significance for syn-
chronizing the activities in the process structure of the
service (Banjanin 2008a, 2008b).

In the process structures of newer models of the ur-
ban transport services, the advanced IT on the transaction
communication platforms with segments of e-business are
inevitably implemented (Sendelj, Ognjanovi¢ 2018; Banja-
nin 2008a, 2008b; Farkas et al. 2015). In the scalable ICT
transaction model with electronic business, a platform of
SOA is created, whose main roles are executed by software
agents while in the behavioral component of the model,
the main roles of human agents belong to the users of the
transport service and to the employees of the TO.

On the basis of the theoretical analyzes and the results
of field research of the characteristics of the reference-
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conventional transaction model and then the scalable IT
model for the selected case study of the SP - Joint Stock
Company for Passenger Railway Transport “Serbia Trains”
(Srbija Voz a.d.; https:/[www.srbvoz.rs), we are created an
innovative, contactless ICT transaction model of urban
transport service.

1. Materials and methods

By survey of up-to-date research in the field of improve-
ment of urban transport integration modeling can be
apostrophize an example of the two-phase statistical
model in the work (Jin et al. 2014) where the team of
authors analyze the optimization of the localized metro
network integrated with the bus services in multimodal
urban transport. Things predominantly considered in that
paper are safety aspects of the metro network integrated
with the bus service for the selected application example.

However, in our case, it is used a multidisciplinary ap-
proach to development of a transactional ICT model of an
integrated multimodal urban transport service with analy-
sis of the interaction fields of the business entity paradigm
factor. The initial research orientation is to integrate, in
one transactional ICT model, the target needs, wishes and
satisfaction of service users with the effects of operational
certainty, functional similarity and reliability of the tech-
nologies and behavior of employees in the process struc-
tures of SPs, and the factors of the context of electronic
business communication and the wider environment of
multimodal urban transport service.

1.1. Conventional transaction model
of urban transport service

The Srbija Voz a.d. operaters in the national and European
transport market and in this paper it was selected for the
case study of providers of urban transport services to users
of mass transport of passengers. The transport module of
the railroad is integrated with the road transport module.
The users’ wishes and expectations are oriented towards
a comprehensive urban transport service. The process-
technology structure is characterized by the activities with
the ICOM (Figure 1) I/O components (Banjanin, Gojkovi¢
2008; Kung, Zhong 2017).

By programming the ICOM components (Banjanin
2008a, 2008b), the SP sets a multi-dimensional strategic
business goal and the essential dimensions are:

- to rationally exploit the transport resources and im-
prove the development and implementation of the
modern information and communication technolo-
gies in the structure of the urban transport service;

- to modernize the sales network with the emphasis
on increasing the quality of the transport service and
stimulating the loyalty of the users and acquiring new
ones;

- to optimize the number of employees, their educa-
tional needs and continuous education for functional
and the ICT competences.
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Figure 1. ICOM components of the structure of the activities
of an urban transport services

This model is based on the platform of a transaction
information and communication system with the business
activities that are realized in the situational interweaving
of the experienced interaction fields of service users and
business-technical operators of SP (employees in TO). The
interaction field determines the dominant interpersonal
context of business communication with an instance F-F
(Banjanin 2008a, 2008b; Wang et al. 2016), where succes-
sively and/or periodically shifts the operational activities
of sending and receiving messages with a limited number
of modalities of verbal and non-verbal codes for the trans-
mission of the meaning.

The critical business activity is the purchase of train
tickets at SP ticket cash desk, and the possible modalities
of monetary transactions (payments) are in cash or with
a bank payment card (Stjepanovic, Banjanin 2014). The
interaction overlapping of the roles in messaging and
transactions can be analyzed through the 6 semantic di-
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mensions of the context (6W) paired with 6 situational
factors of the communication dynamics (6CDF) (Ban-
janin, Drakuli¢ 2009; Ahmadinia et al. 2018). A tabular
overview of the semantic dimensions of the context and
factors of the communication dynamics for the users and
SPs is given in Table 1.

The conventional model of the urban transport ser-
vice is characterized by various forms of data mapping
(Banjanin 2011), i.e. one data (input or output) can be
mapped as accurate or inaccurate, precise or imprecise,
complete or incomplete, ie, can have multiple modalities
of interpretation (total or unfinished, partial, complete or
incomplete) with the inconsistent or redundant status of
the generated information. Such oscillations in the map-
ping and interpretation of data are the result of the asym-
metric impacts of certain situational factors of the com-
munication dynamics that jeopardize functionality, effec-
tiveness, efficiency and reliability of the service. One of
the examples of such impacts is, as a rule, required service
user waiting in the queue in limited manipulative space
in passenger cash registers of the SP with an uncertain
increase of the time for purchasing tickets. In these situ-
ational contexts, there is a high likelihood of generating a
number of categories of interpersonal conflicts (Banjanin
2008a, 2008b) in instances of context (1:1) but also con-
flicts in instances of context (1:N) and (N:1) The conflicts
are manifested most often in the emotional dimension of
the role performer in the interaction fields, among which
is the possibility of a sudden lack of the necessary amount
of cash available on the bank account of the user, or even

Table 1. Semantic dimensions of the context coupled with the situational factor of the dynamics of business communication

Semantic dimension

of context (6W) Service user

SP

(relations/functions)

transport service realized by the activities
of procurement of tickets and transport

Who? Users (real and potential) urban transport services | Operators-providers of urban transport services

(roles) integrated from the rail and road transport from the modules of rail and road transport
modules

What? Personal needs of the users for the urban Execution of reliable urban transport services to

users with satisfaction of quality standards in all
activities and fulfillment of the vision and aim of
effective and efficient operation of SPs

(interaction/technology)

transport activities and business transactions with
multimodal interactions in multi-dimensional
contexts of business systems

Where? Space-real physical locations for realizing the Operational area of the provider (physical and real)
(space-location) needs of transport service users for the provision of transport services
When? Open times of the traveler’s cashbox - fixed daily | During the seven days of the week and according
(time-moment or duration for the purchase of tickets and the period | to the winter/summer timetable
period) of transport according to the selected parameters

from the transport timetable
How? By performing user roles in process-technology | Implementation of the programmed process

structure of urban transport service with operational
certainty, functional eligibility and reliability of the
transport system and technical infrastructure

Why?
(quality/pleasure)

Satisfaction of personal wishes, needs, demands
and expectations of the user, in the shortest
possible period of time, to acquire-purchase
tickets and accomplish transport in accordance
with the guiding principles of quality service
and personal satisfaction

Maintaining the reliable urban transport service
parameters and good image of the provider with
constant increase in quality and operating revenues
with reduced operating costs
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“at home forgotten pay cards”. This category of influence
also includes technical problems in the interaction field of
travel cash box of the service operator.

In the Section 2 of this paper, is presented the field-
non-experimental research, performed in the case study
of SP with a focus on individual dimensions of quality and
overall customer satisfaction (Stjepanovic, Banjanin 2014).
The research was carried out with the aim of modeling
better process-technology and behavioral-context struc-
tures of an urban transport services.

1.2. Scalable IT transaction model of the transport
service in the Srbija Voz a.d.

A scalable IT transaction model is a functional extension
of the conventional one with currency transactions of e-
business in the critical business activity of e-ticket pur-
chasing. The operational technological-process structure
of the urban transport service has been expanded and
optimized using the ICT, primarily the “e-ticket” software
application. In the interaction, fields have been changed
the factors of communication dynamics with the effects
of modified interaction in the manipulative space and the
reduction in time consumption and the increase in user
satisfaction in certain roles. Practically, the roles of the
operator are significantly reduced, as well as relations and
interactions in situational events and activities with users,
because with the ICT the real physical space is being mod-
ified or “extended” with the virtual space for the critical
activity of the service users, ie, purchase of the e-ticket for
transport. With the proactive interaction (Banjanin 2008a,
2008b), with an application installed on a mobile device,
the user can choose, validate and buy an e-ticket with elec-
tronic transactions with a commercial bank. The executed
electronic transaction is verified by the provider operator
with an e-mail to the user that contains the scanned e-
ticket, but which he/she must print and own during the
trip for possible “on-demand” operation. The transaction
data and records generated by the e-business activities,
during the transport and after finished the user needs, are
stored in the TO database for checking (Bohm et al. 2005;
Karthick, Velmurugan 2012).

The algorithmic steps that the user of the service must
follow in the scalable IT transaction model are shown in
Figure 2. Purchase of train tickets in internal traffic is ena-
bled using the application on the website after confirming
the request by pressing the “search” button (Figure 2), a
list of trains for the given relation will be displayed and
it is necessary to choose the appropriate one for the in-
tended trip.

Upon the login, a new frame “purchase” (Figure 2) is
opened where must be checked the requested data of the
service users and, of course, confirm the purchase (Fig-
ure 2). Completed purchase involves the step in which,
by confirming the button “buy tickets” (Figure 2), a new
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Figure 2. Review of necessary steps in the scalable IT
transaction model of the Srbija Voz a.d. (https://www.srbvoz.rs)

frame is opened on the website of a commercial bank for
finishing and payment. Based on the data entered on the
cardholder, data processing is processed by confirming or
rejecting the transaction. When the transaction is verified,
the user of the service will receive the ticket in the PDF-
version and a confirmation of the successful purchase of
the ticket by e-mail. The service user must print this docu-
ment and have it during the travel. In addition to this, the
model has the “user profile” (Figure 2) option where, by
choosing this service, a new web page is opened with an
overview of all completed cash transactions for purchas-
ing train tickets. On the same page, the user is given the
opportunity to cancel the trip for personal reasons with
a return notification by e-mail and the return card infor-
mation, and the refunded money amount to be paid to
the account from which the payment was made (Pavlovi¢
et al. 2016; Baranda et al. 2018).

The scalable IT transaction model of urban transport
services expands the key business activity - procurement
using the e-tickets in the rail transport module. It provides
electronic exchange of information and messages, which
follow the course of service activities and cash flows in
the mutual communication between the service users and
providers and in on-line banking using on-line services
in electronic business through the computer networks.
For this, a service orchestration is used as the concept of
service coordination. The service orchestration defines the
process flow and the pre-scheduled service priority with
the activities of invoking one another.


https://www.srbvoz.rs

504 Z. Pavlovié et al. Contactless ICT transaction model of the urban transport service

1.3. Contactless ICT transaction model
of urban transport services

On the basis of an analytically-transparent research of
contemporary literary sources and the characteristics of
the traditional models of urban transport services as well
as scalable transaction IT model with elements of elec-
tronic business in the case study of the SP - the Srbija
Voz a.d., an innovative, contactless ICT transport model
of urban transport services was modelled.

The development of the model of a contactless IT
transaction business of the urban transport service in-
volves the integration of business e-processes into the
TO in order to purchase one ticket in a digital copy that
can be used in the rail and road transport of passengers.
Therefore, the railway information infrastructure is not
developed sufficiently to meet all the needs of the service
users. One of the basic objectives is to identify and ex-
amine the necessary parameters for the application of the
model, in order to improve the business operations in the
TO (Xu et al. 2016). The railway passenger transport in
its business already uses computers, the internet, and the
integration of the business e-processes with other carriers
is feasible (Pavlovi¢, Vukmirovi¢ 2016). The primary goal
of the research is the development of a new model of con-
tactless IT transaction business in the TO, based on the
Internet technologies. The Internet technologies are not
only used to search for information and transactions in
e-business, but also as a platform for providing services to
users. For the integration of the web-service into the TO,
the interaction process related to the service, its flow and
the interdependent calls is defined. The business process
implemented by the Internet technologies represents an e-
process. Automation of the e-processes in the TO reduces
costs (employee salaries, ticket printing, distribution, stor-
age, etc.), improves the quality, procurement, and speed of
the service takeover.

The contactless ICT transaction business model in-
cludes services and messages in SOA. This architecture
supports the transformation of business environments
where the services are loosely interconnected, which
communicate among themselves with message exchange
within given activities with the basic goal of complet-
ing business processes. The services represent functional
business components that give the desired results with the
appropriate design where easy accessibility is provided to
service users. The SOA enables work of applications that
contain ready-made software services whose functionali-
ties are independent of each other. In order to achieve the
communication, defined protocols are used that describe
how two or more services are addressed to one another.
This architecture enables the connection and matching of
the services in the business process.

2. Results and discussion

The above-mentioned shortcomings of the convention-
al transaction model were investigated by a surveying
method by interviewing the current and potential pas-

sengers — users of services and the operators-employees
in the Srbija Voz a.d. For the purposes of the survey, the
user service profile and the operator profile in the pas-
senger cash box offices of the SP were made with the aim
of obtaining the necessary parameters as input data for
improving the effectiveness and efficiency. The parameters
of the characteristic user profile are personal characteris-
tics: extrovertedness, willingness to cooperate and openness.
The typical profile of an SP operator is determined by the
following parameters: age, functional level of education,
work experience, foreign language skills, advanced digital
competence, health status, proactivity and work flexibility,
teamwork skills and the will to sacrifice for the interests
of the organization.

The sample of the SP consists of 105 employees who
are in direct business communication with the users, and
they responded to 15 questions with five given responses
in the survey questionnaire. Input data in certain sub-
jects include: years of service, level of education, level of
IT education, IT certificates, participation in IT projects,
competence analysis from IT, readiness for new ways of
doing business, etc. The Likert-scale was used for evalua-
tion of each answer represented by a number (1 - no, 2 -
not sure, 3 — maybe, 4 - very likely and 5 - yes). Based on
the data collected by the survey and processed by statisti-
cal analysis using the IBM SPSS’ software (https://www.
ibm.com/analytics/spss-statistics-software), the information
about the profile of the surveyed operators was obtained
through the frequency distribution of the response value.
Based on the obtained data about the profile in the study,
the attitude of the employees towards the development
and implementation of the new model of the IT transac-
tion business is partially positive.

The sample of service users is made up of 78 surveyed
students and citizens-passengers on the Belgrade — Novi
Sad - Belgrade railroad, traveling daily with railways, us-
ing mobile devices and the Internet. The main research
variables are: satisfaction with the current service, quality
of service, objections to the service provided, objections to
the work of employees in the TO, readiness for the imple-
mentation of new business methods, trust in the TO, etc.
Comparative view of transaction models was generated
based on the situation parameters that include: space, time,
roles, relations, interactions and environment (Table 2).

Every technology innovation, based on the Internet
technology leads to decrease in the number of employ-
ees. The Srbija Voz a.d. has 270 employees who perform
the activities of issuing the tickets and 392 employees for
control where the average gross salary is about 430 EUR,
and in the budget must be allocated about 284660 EUR/
month. At the annual level, the amount is much higher
and amounts to about 3415920 EUR. An annual savings
are around 1100000 EUR and it can be reoriented for the
development and application of new technologies. Reduc-
ing the costs of employees’ salaries and implementing new
technologies directly affects the overall operation of the
TO (Chabot et al. 2018).
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Table 2. Comparative view of the factors of the communication dynamics of the conventional, scalable IT and innovative contactless
ICT transaction model of urban transport service (adapted according to Banjanin (2008a, 2008b))

selling tickets and direct
communication between

Situation Model Conventional transaction Scalable IT transaction Contactless ICT transaction model

parameter (6CDF) model model of urban transport service

Space Traveler ticket cash desk | Virtual cash desk for selecting and Virtual cash desk of the TO based
in business facilities of paying for services and the user going | on contactless business (selection
the TO authorized for to physical facilities of the TO to take | and payment of services, obtaining

over the ticket

a digital record that represents an
e-ticket to the user’s device)

request and expected
provided service for

direct distribution

parties
Time Limited daily working 24/7 and the time necessary to take | 24/7 for the selection and payment
hours of traveler cash over the ticket of the service with obtaining a
desk in the TO digital ticket to an SMS of the users
Roles Service user with need, Selection and payment for the service | Ordering, selling and delivering

through the TO service and going to
the carrier’s cash desk for to take
ticket / SP implementer of | over / provide the resources in the
TO for the realization of the request

the required service through the
TO service in contactless business
with the service user

user to the traveler cash
desk / workspace of a TO
employee

ticket

Relationships The user of the service Verbal communication between the | Contactless communication
in F-F communication user and the TO using the Internet | between the service user and the
with the cashier in all network in the exchange of messages | TO in the transactional activities
transactional activities and going to the cash desk to take of ordering, paying and obtaining
over a transport ticket in a digital form
with a service requester
Interactions Service user with the The user with the server in the The contactless interaction
employees in the TO TO to select, order and pay for the between the service users and
requested service, and the F-F with a | employees in the TO for ordering,
cashier to take over the ticket buying/selling and owning a ticket
works for “show on-demand”
Contexts Physical access of the Network and service operations Development of new transactional

between the service user and
employees in the TO / going to the
carrier’s cash desk to take over the

business platforms between the
service user and the TO to select,
pay and get the ticket in a digital
form

From the economic point of view, the TO allocates
certain amount of money to print tickets. Special paper,
protective holograms, hardware and software equipment
are required to print the tickets. The Srbija Voz a.d. for
printing the transport tickets has allocated about 204079
EUR for the last three years.

3. Modelling of the innovative contactless ICT
transaction model of urban transport services

Technological innovations in the process structures of an
urban transport service involve not only extending but in
general, the substitution of traditional contacts in the real
physical space of the SPs with the contactless transaction
communication models of the providers and the users.
The target orientation in designing and implementing the
model is not only to increase the operational certainty,
functional eligibility and reliability of a TO’s resources,
including the technical infrastructure, the business effi-
ciency, but above all to increase the level of quality that is
an indicator of “user satisfaction measurement” (Abenoza
et al. 2017). The achievement of these goals implies an in-
tensive and scalable information architecture whose com-

ponents are hardware, software, network with communi-
cation elements, databases and information engineering.

The model is oriented to several subjects applied with
specific goals. The challenge is the integration of the busi-
ness process of the railway TO with other TOs, where road
transport vehicles are also included. Thus, the integration
with other modes of transport allows the service user one
ticket for the predetermined route from the point A to
the point B, using multiple modules of transport. The ca-
pabilities of the TO e-business include integrating, col-
laborating and proactive Internet communication with
the implementation of new services in order to meet the
demands and needs of the service users (Wheat, Wardman
2017; Ai et al. 2015).

The service integration in the new business model of
integrated TOs enables the activities of purchasing a single
transport ticket that can be used in all means of trans-
port. The service integration also provides more cheaper
transportation tickets (Sankaranarayanan et al. 2017). The
development of new models also implies the technical-
technological transformation of the organization (Zeng
et al. 2008).



506 Z. Pavlovié et al. Contactless ICT transaction model of the urban transport service

The user of the service, on the basis of the data that he/
she can see through the internet technologies on his/her
device, has the possibility of choosing and deciding. The
interaction generated by the user of the service is provided
by connecting to the Internet through ISPs communica-
tions links. The Internet platform is a system of logically
interconnected address space based on the IP that allows
communications using the TCP/IP. The TCP allows the
data exchange between applications when buying a ticket.
The HTTPS provides a secure server identification. The
user via the Internet and the mobile phone or computer
sends a HTTP request with a communication protocol
containing the URL address to the web-server, where
the application server is activated. The application server
sends a HTML page to the web-server that is forwarded
to the user of the service (Kurose, Ross 2014). The HTML
standard allows the user to switch from one website to
another, to search and select the service in the e-process
of buying a ticket. The e-card model in the rail transport
is linked to an already existing model called “Orka’, which
allows the issuance and reservation of tickets in internal
passenger traffic. The “Orka” system includes the infra-
structure elements of the railway in the territory of the
Serbia, ticket cash desks at stations and agencies that have
signed a contract on business cooperation.

With this model, the payment with a payment card
means transferring the service users from the website of
Srbija Voz a.d. to the website of the Intesa bank (https://
www.bancaintesa.rs). Rerouting implies that the user of
the service enters the e-process of payment when he/she
clicks on the “buy tickets” button; he/she is transferred to
the website of the payment processor of the Intesa bank.
The model uses e-mail for external communication about
purchased tickets and a confirmation when the service
user has given up the travel.

The input parameters of the service in a contactless ICT
transaction model are required by the user of the service

while the output parameters depend on the interaction
achieved in the communication with the TO (integrated
rail and road passenger transport) as a SP (Gregorio et al.
2005). Interaction in a contactless ICT transaction model
includes a set of messages that are exchanged between the
service users and SPs, within the e-process of transactions
to achieve the intended goal. Using the SOA technology,
the messages are presented in the XML format and com-
municate with each other through the SMPT, HTTP or
JMS (Ghorabaee et al. 2017; Choi et al. 2009).

Each message has a service user who initiates the send-
ing of a request, a SP who receives, and a specific action,
which is expressed for the purpose of sending. To start the
activity, a message is used that represents the communica-
tion specification that transmits the necessary information
between the objects to start the activity. The service of a
contactless ICT transaction model is defined by a core
that represents the ability of the service to implement the
e-process of message exchange and the interaction field
that is reflected through the ability of the users and the IT
administrators to realize the communication (Figure 3).

In the innovative contactless ICT transaction model
of an urban transport service the interaction field has the
role of the cooperation activities, which are connected to
the messages in the process of communication and can be
presented in the following way:

A~C-R-P". (1)

The subset A represents the cooperation transaction
patterns as the ability of the interaction field, the subset
C represents the participants in the interaction (service
resources) and s = <c5, Tes PS> represents a component that
explicitly borders with the role R and uses a set of interac-
tion e-processes P". The ultimate goal of the development
of the ICT transaction model is a service determined by
the service user factors, his/her needs, requirements and

Service provider of a module of rail and road transport of service users

Service user in rail
and road transport
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Resource
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Figure 3. Situational complexity of the factors of the communication dynamics and configuration of the ability status in the ICT
transaction model of an urban transport services (adapted according to Banjanin, Gojkovi¢ (2008); Banjanin (2008a, 2008b);
Stjepanovic, Banjanin (2014); Banjanin, Drakuli¢ (2009))
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expectations, the resources and mechanisms for access
and delivery, which are analyzed from the database. The
ICT transaction model favors a service information re-
quest r, which includes what is required p, to whom it is
required a, how to respond to the request m and when it
is appropriate ¢, which can be presented as follows:

r:<p,a,m,t>. (2)

If r represents a request for service information, p
represents and determines the type of information and at
the same time the limit of the value of the size of the ex-
pected results, a determines the service user, m represents
a protocol that ensures that the information is shared in
the right way and ¢ represents the time periods that can
be: a moment before a certain time, as soon as possible,
at a specific time or moment in time that is periodically
repeated.

Modelling of the architecture (Figure 4) of a contact-
less ICT transaction model is based on the analysis of the
dynamic complexity (configuration of the state) of inter-
actions of the four components of the whole that repre-
sent the modern business process paradigm (technology,
organizational processes, environment and human re-
sources).

The technology in the architecture of the model repre-
sents the software and hardware components of TOs for
rail and road passenger transport, services for communi-
cation and messaging services, as well as SPs based on the
ICOM components of functional and business activities.

For the realization of the business process, the “mes-
sage” and its flow is emphasized through a service that
is covered by the SOA technology using a MOM server
(Sumak et al. 2017). The BPEL is used to describe busi-
ness processes to the workflow. The JMS protocol is used
to transport messages (Ansari et al. 2017).

The environment of the innovative contactless ICT
transaction model architecture provides communication
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between the service user and the SP in order to obtain
the necessary information about the location, user, time,
activity, history or computer entity or information that can
be used to characterize the situation (status) of an entity (a
person, place, or object, which are considered relevant for
the interaction of the users and the application, including
the user itself and the application) (Banjanin 2008, 2008b).
The overview and the meaning of the symbols that are ap-
plied in the algorithm are shown in the Table 3.

In the innovative contactless ICT transaction model
there is presented an algorithm (Figure 5) for the activities
related to the message exchange in the e-process of com-
munication between the service user and the provider, and
it can be presented in the following way:

et = <Ar, Aro, B1, B2, B3, B4, B5> . 3)

The electronic ticket et in the e-process is generated by
the transaction activities of the application AP, where is
enabled the selection in the rail TO Az, in the road TO Aro
and contactless payment for the service through a bank
AB. The subset Ar comprises the following steps: the se-
lection of the distance rl, date 72, number of passengers
r3 and the type of place r4. While in the road TO Aro the
service user selects the distance rol, date of travel ro2 and
number of passengers ro3. The service user pays for the
service contactless through a bank AB with the following
steps: logging of the user Bl, entering the account B2, pay-
ment B3, confirmation of payment for the service B4 and
rejection of the requested service B5. V1 is validation of
an e-ticket in the mode of transport and V2 is validation
during the control process.

In a contactless ICT transaction model, the user of the
service uses an application in a mobile device from any
place and at any time with the Internet to communicate
with the SP to order and purchase a single ticket valid for
the rail and road transport modes.

Service provider

e N
dmini Hardware Ralint(l;e(iirlllslgort Roail:g:ffort Hardware
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. _______ > data data '_§
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Figure 4. Modelling of the architecture of a contactless ICT transaction model
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Table 3. The overview and the meaning of the symbols
that are applied in the algorithm

Symbol Meaning of symbols
et electronic ticket
AP software application
Ar selection in railway TO
rl selection of a relation in the railway TO
2 selection of travel date in railway TO
r3 selection of the number of passengers

in the railway TO

r4 selecting the type of place in the railway TO
Aro road TO

rol selection of a relation in the road TO

ro2 selection of travel date in road TO

ro3 selection of the number of passengers
in the road TO

AB application bank

Bl user logging

B2 input user account

B3 payment of the requested service

B4 confirmation of paid service

B5 refusal of the requested service

V1 validation of an e-ticket in the mode of transport
V2 validation during the control process

The user of the service in the rail transport module
selects and requests the destination and date of the travel,
the number of passengers and the type of place (seat or
bed). If the requested service is available on the basis of
the available resources of the TO, the service user may
continue to select the parameters for the road module. In
the event that the TO does not have the parameters re-
quired by the user, the user is automatically returned to
the beginning of the application to re-select the next train
based on the timetable, if there are no free seats or the like
in the requested one.

The next option is to skip the road module in order
to start the process of payment for a service that entails
logging, entering the user’s bank account and paying for
the requested parameters. When the bank confirms the
payment transaction, the user receives the e-card with the
service specification on the mobile device he/she uses for
the validation on the device installed in the vehicle. At the
request of the authorized employees in the TO for the con-
trol, the user also shows the et on his/her mobile device.

When the user of the service selects the requested ser-
vice in the rail module, he/she switches to the selection
of the parameters in the road module, which includes the
destination and date of the travel with the number of pas-
sengers. If the requested service is available based on the
available resources, the service user enters the payment
process. If one or more parameters are not available, the
user has the ability to return and re-select the service, for
example, when he/she ends the travel with the rail trans-

no yes
4{ Ar=(rl, 12,13, r4) }7

E
E E Em
3

no

no Aro =(rol, r02, ro3) |

E
@

no
4' AB - et = (Ar, Aro, B1, B2, B3, B4, B5) |

yes

[ an |

Figure 5. Flow algorithm of activities in a contactless ICT
transaction model of urban transport services

port and in the first road vehicle there is no place he/she
can choose the next one that suits.

In the last step regarding the payment, there is a pos-
sibility that the service user does not have enough money
and is automatically returned to the beginning of the ap-
plication. In this case, the required parameters are released
and are available to potential users.

Conclusions

Innovative contactless ICT transaction model of urban
transport service is conceived as a unique whole of tech-
nological, behavioral, process and contextual components
of the functioning and operation of an SP and the com-
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plexity of the interactions with the service users. The ini-
tial hypothetical setting of the research is oriented towards
modelling the architecture with the goal of improving the
performance of functional and transactional business pro-
cesses and raising the customer satisfaction to a competi-
tive level of service quality. The results of the field survey
of the service user profiles views of the representative
sample confirm the hypothetical attitude of the readiness
to accept the contactless ICT transaction model of an
urban transport service in the e-business of the SP. The
user readiness indicator for acceptance of the innovative
technologies is at a higher level than the indicator of the
willingness of employees in the TO, which express certain
indecision and mistrust towards new business models.

A characteristic service user profile in the survey sam-
ple is determined by the extrovertibility, the willingness to
cooperate and the openness of students and citizens who in
the process activities of the transport service proactively
operate with a frequent use of mobile devices on a platform
of the Internet communication. In the selected sample of
SPs, the Srbija Voz a.d., a typical profile of the employed
operators has an indicator of an average age of about 46
years. The significant connection between the levels of
functional education and readiness to accept innovative
technologies in the urban transport service is shown with
an indicator of willingness to accept of 49% within the
employees with secondary education, and of only 15.7%
within higher education employees. The shown indicators
point to the need for more quality organizational learn-
ing and continuous business education of the employees,
especially in the field of information and communication
technologies and the improvement of professional and
digital competences.

The contactless ICT transaction model of urban trans-
port service more consistently incorporates the wishes,
requirements and needs of the service users in interactive
messaging and business transactions with the TO. The e-
business infrastructure of the SP includes hardware and
software components of the system, human resources, In-
ternet technologies, mobile technologies, security devices
and digital protection of the service users. The availability
of the web-services in the Internet communication of the
users from any mobile device positioned at any physical
location and at any time, allows interactions with the ap-
plications of the models tested in real conditions of the
implemented test scenarios. In the final result it affects the
improvement of the image of the TO in the business envi-
ronment and the creation of a positive ambient climate for
increasing the total quality of the service and maintaining
the level of shown trust of the service users.
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