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Abstract: The field of research of this paper is focused on modelling the information system,
in order to improve the operation of travel agencies. By combining modern methods,
information technologies and their practical applications, systems have been developed to
facilitate access to relevant information as well as to monitor the business activities of travel
agencies. The research subject of this paper refers to the improvement of the business of
travel agencies through the introduction of an information system into the processes of
agency business. The goal of the research is to design and develop a universal information
system that will provide a more efficient and effective business for travel agencies in order to
respond better to the demands of the users (both internal and external). The development of
CASE (Computer Aided Software Engineering) tools i.e. BPwin, (Bussines Process for
Windows) for business process modelling (the IDEFO - Integrated Computer Aided
Manufacturing DEFinition for Function Modelling standard) and Erwin (Entity Relationships
for Windows) for data modelling (the IDEF1X - Integration DEFinition for information
modelling standard), have enabled the modelling of the information system for monitoring
the agency business. The research was carried out through the realization of functional,
informational and applied modelling.
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Modeliranje informacionog sistema za pracenje
poslovanja turisticke agencije

Sazetak: Podruéje istrazivanja ovog rada usmereno je ka modeliranju informacionog
sistema, radi unapredenja poslovanja turistickih agencija. Kombinacijom savremenih
metoda, informacionih tehnologija i njihove prakticne primene, razvijeni su sistemi koji
olaksavaju pristup relevantnim informacijama kao i pracenje poslovnih aktivnosti turisti¢kih
agencija. Predmet istrazivanja rada, odnosi se na unapredenje poslovanja turistickih agencija
kroz uvodenje informacionog sistema u procese agencijskog poslovanja. Cilj istrazivanja
jeste projektovanje i razvoj univerzalnog informacionog sistema koji ¢e obezbediti efikasnije
i efektivnije poslovanje turistickih agencija, kako bi Sto bolje odgovorile na zahteve
korisnika (kako internih tako i eksternih). Razvoj CASE (Computer Aided Software
Engineering) alata tj. BPwin, (Bussines Process for Windows) za modeliranje poslovnih
procesa (standard IDEFO - Integrated Computer Aided Manufacturing DEFinition for
Function Modeling) i ERwin (Entity Relationships for Windows) za modeliranje podataka
(standard IDEF1X - Integration DEFinition for information modeling), omoguéio je
modeliranje informacionog sistema za pracenje agencijskog poslovanja. Istrazivanje je
sprovedeno kroz realizaciju funkcionalnog, informacionog i aplikativnog modeliranja.
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1. Introduction

The development of technology causes changes that provide opportunities for more efficient
and effective operation in all areas of business.

As the modelling of business processes and data is of great importance for the reengineering
of performance of every business system, modeling of the information system is also
applicable in the field of business of travel agencies (Milentijevi¢ et al., 2013; Mosleh &
Nosratabadi, 2015). Modelling of the information system establishes simpler processes of
communication and collaboration between both employees within the organization and
employees with business clients.

Modelling of the information system enables instant access to different information,
dynamics and real-time information provision, higher level of communication and
cooperation between employees, as well as between employees and clients, personalized
interaction between users and overcoming time and space barriers (Paunovi¢ et al., 2011).

Baseline studies are based on the use of CASE tools in business systems in general (Montini
et al., 2014; Harmon, 2015; Skersys et al., 2015), on the basis of what has been observed as
the need for implementation in the field of hotel business and tourism. (Maksimovi¢ et al.,
2017).

Apart from the unique model of the information system proposed in this paper, with the help
of the mentioned tools, it is possible to model the system according to the specific user
requirements (Truong et al., 2014), in accordance with legal requirements. By introducing
business intelligence into the travel agency's business system, it enables consistent delivery
of information, decision making based on facts, improved communication, time and money
saving. Such an information system enables successful integration of information into the
agency's business, ensuring competitiveness as an imperative factor for the prosperity in the
market.

2. Research methodology

The research methodology refers to three methodologies carried out in the paper itself and
they are:

- the functional modelling methodology, using the IDEFO standard,
- the information modelling methodology, using the IDEF1X standard,
- the application modelling methodology.

The functional modelling methodology enables the decomposition of business functions and
the planning of the necessary resources for the realization of functions (Havey, 2005). The
IDEFO standard has been developed to present activities or processes that are conducted in
an organized and standardized way (Waissi et al., 2015). The IDEFO standard can be defined
as a set of activities that can transform certain inputs, by means of a certain mechanism,
subject to certain controls, into outputs. These inputs, outputs, controls and mechanisms are
used to model relationships between different activities (FIPS, 1993; Cheol-Han, 2003).

The information modeling methodology is presented using the IDEF1X standard. The
IDEF1X standard (EIPS, 1993) represents a technique of modeling of semantic data that
support the development of conceptual schemes. It provides a formal overview of the
entities, attributes, and relationships between the entities. Every attribute of the IDEF1X
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model can only have one owner. An important term in the IDEF1X standard refers to the use
of entity keys. The entity key is the smallest set of entity attributes necessary for uniquely
identifying entity instances. Each entity must have at least one key (Cheol-Han et al., 2003).

The application modelling methodology is used for the rendering of the data model into the
selected database management system (Karpuk & Krasnoproshin, 2017). The selected
system implies the information infrastructure within which the application solution will be
implemented.

3. Research results and discussion

The applied modelling methodology was used, with the help of CASE tool BPwin, to
conduct business process modelling. The modelling of business processes was realized
through the following three types of diagrams:

- Context diagram for the monitoring of agency business,
- Activities tree for the monitoring of agency business,
- Decomposition diagram for the monitoring of agency business.

Context diagram for the monitoring of agency business is shown in Figure 1 (Veljovi¢ et al.,
2009). It implies the highest level of abstraction. The inputs, outputs, mechanisms and
controls that represent the boundaries of the model are defined within the diagram.

Figure 1: Context diagram for the monitoring of agency business

USED AT AUTHOR: Lidija Paunovic DATE:16.1 ZolaﬂWORKING READER DATE|CONTEXT:
PROJECT: Pracenje agencijskog poslovanja REV: 12.4.2018] |DRAFT
RECOMMENDED TOP
NOTES: 12345678910 PUBLICATION

Commercial | Central Sales agency
business booking senices
rulebook rulebook rulebook

Plan and analysis Control report

Guest accommodation report Agencybusiness operational data

TRAVEL
AGENCY
BUSINESS
MONITORING
Documents Charged voucher

Work plan and program Confirmed cancellation

User request User resenation change

Intenal invoicing Agencyinvoicing

Commercial | central Sales

business booking agency

manager manager semces
manager

NODE TITLE: TRAVEL AGENCY BUSINESS MONITORING NUMBER:

A0 — ]

Vertical connections between the activities defined on the basis of the set model boundaries
are shown in Figure 2, within the activities tree for the monitoring of agency business.
Starting activity The monitoring of agency business is explained by subordinate activities.
The figure shows the decomposition of the starting activity up to the third level.
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Figure 2: Activities tree for the monitoring of agency business
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After vertical connections have been established within the framework of defining the
activities tree, horizontal links between activities of the same level have been established.
Horizontal connections are shown in Figure 3 (Veljovi¢ et al., 2009), within the
decomposition diagram. Decomposition diagram for the monitoring of agency business
allows the connection of appropriate information defined within the activities tree.

Figure 3: Decomposition diagram for the monitoring of agency business
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For the realization of information modelling a CASE tool ERwin was used, with the help of
which data modelling was performed.

Data modeling has been defined through three models:

- Conceptual data model for the monitoring of agency business,
- Logical data model for the monitoring of agency business,
- Physical data model for the monitoring of agency business.

Conceptual data model (CDM - conceptual data model) covers only specific business needs
that are presented by process analysis. The conceptual model defines entities and
relationships between them. At this level, the highest level of links between entities has been
identified. Figure 4 shows the conceptual data model for the monitoring of agency business.

Figure 4: Conceptual data model for the monitoring of agency business

ObjectType ServiceType UserList .

[ J j [ —— Receipt
Member I l 1

¥ Object Location [oucherllem ;
1 [ |
b - )
T Categot PaymentMethod  |QrganizationalUnitType
’_g_y_' Voucher
—
Place UserType
RezervacijaPlacena
Cancelation =]
Room . J
J I eservation | — OrganizationalUnit 4
Qwner J ‘User
G
-Employee
f ~GeneralConditions
RoomType
—
BecisionOnConditions l
] ¢ e .
Member SubAgent UserOrganizationalUnit

o

. Userlndividual
RoomDescription

<
BusinessPartner

RoomCharacteristic

Logical data model (LDM - logical data model) is shown in Figure 5. It defines a detailed
overview of the observed business. It applies purely theoretical settings regardless of the
physical-level implementation. The logical model is based on the conceptual model on the
one hand and pre-set processes on the other. Within the logical model, the data is described
in more detail, regardless of the method of implementation in the database. In this regard, the
logical model includes the entities and links between them, the entity attributes, the primary
key for each entity as well as the external keys. The normalization process is included within
the logical model.
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Figure 5: Logical data model for the monitoring of agency business
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After a defined logical model that encompasses the entities, their attributes and connections,

the physical data model is defined (PDM - physical data model) and shown in Figure 6. The

physical model is a detailed description of the concept as well as a technical solution, which

is why it is adapted to the architecture in which the solution will be implemented. The
physical model includes the specification of all tables and columns as well as external keys.
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the database, the transition of the entities into

In

9|gnoQ WI04ONSH)ORIRYDWO0Y
(02)XaL :aureNnsuRloBIRYDWO0Y
196ayu) Buo :aansuLIoeRYOWO0Y

opsualoel

02)XaL :aWeNIauedssauisng

19Baju) :guauLedssauisng

Jaupedssauisng
Aﬁ 1862 Buo :@ansuLloRRYOWO0Y

9|gn0oQ :SWOooHJOIAGUWINN

(0Z)X®L :JaqUINNWOooY
J18ba :aposlgo

Jabaju) buoT :alfenphipupRsn

[enpiAipulIasn

uonduasaquiooy

J1abay :gpunreuoneziuefio i
13baju| buo ‘guesn

JnuneuoneziuebiQlasn

1968l :quaupedSSauIsng 10BaW] ”n_:wnEws_;T

43033l DUO Q3N |

Jabaju) buoT :giAduabYIRSN |

awil|/areq :arequol
(gGe)xaL :aureNuol
J19Bay :quoisiag

wabyans

JaquispIasn

1

suonIpuODUQOUOISIaJ
0G)IXa1 :JaqWNNUORIpUOD p2)XaL :aweNadA| wooy
(sgz)xal jrew3 J1abau) Junowy 1obaw :qredhLwooy
S5Z)X@L HaquinNauoyd (sGg)XaL uoiseq N s
(gGghxaL 'ssaippy - adA ] wooy
(€701 aquINNGl obai:quorseq (ETXeL qrasfordwiz ,
J1abay :anunpeoneziuebioionadng 19Baw) :qradA ] ies (552)XaL :aweuise] mmmw.mcoo_@ocmm awl|/areq :arequonealus| awil/areq ereg
GGZ)XAL IaQUINNAUOL (5Gz)XaL :aweN J18Baw BuoT :apesn L .o (55l equinnbuli
(gGg)xaL ssaip : L abau) :uoneAlasayIOILNOWY
£T)xaL :aleakoidw3 - BE( :abew|woo;
(s52)™aL 1agunNauoyd (o9war oweusl,_ V) ! 13631u) :SUOSIadJOISGUNN pato 310 o 196810 :anoaldo

(02Z)xaL JaquNNLWOooY
0Z)XaL :ssalppy 0G)X3L ‘dWeN aafojdwz awi1/areq :arequonedyddy | :SpegeIXIO, N
) ! 09 : _ ; 19| :spagjoIaquINN

196w :guaquisiy |

JELE JoqUINNOINY :QHesN awiy/areq :o1areq (652)
o . 3] M8,
(0Z)IXaL :aWeNIUN[euO| 12691 AUnowy awi]/areq :woi4areq mmwmﬂuﬂ ._oo._\u_/ Ec?-m
J1abay :gledA punreuoneziuebio r—— OO awill/areq :areq (02)xaL 3quinNwiooy Ba) :qladA. y
. I J1abay :apoalqo 1aba :qladALwooy
J1aba :apunreuoneziuebio 5 (g5z)xeL unowy J1aBa| :quonentasay 1ol :quOIsIaq (02)XBL JeqUINNWO0Y
J3baluy| J1aquINNIUBWINJO0 3 T -
Jnuneuoneziuehlo W Ioqunn Al d 1o :qledALeonias J1ebaw :anoslqo
» J1abeul :gliayanoA JeBew) :quonegoued @< Taban -qonenasay @
(02)waL :aweNadALIasN __suijered Sied uone|RIURD (09)xaL :apoodiz
J1aba :aipopaNuBWAed : uoffenlasa w F|A GGZ)IXal :aweNade|d
J1aba :qladALiasn %_om\cwwmm e 5
b B 19Ba :apoalgolouadn Jabay :gledeld
adA1es SUIL/EIRQ BRQIBINOL o o hore En_w anvalqo. | S
)L ‘SWENPOUISIAIISWAed 0Z)aL JquInNIayno (652I¥aL 1qE JebEw| waldo a0e|d
02w aureNadhunfeuoneziebio JEIL SUENRON JoBawl :quayanog oz)ixa,. :wieNAioBaieD & o Aﬂ )
FYS—y 5 J1aba| :aipoyapIuswied - (sgz)aL :abedaam -
J1aBa :gledA punreuoneziuebio 1aUN T — (6sz)eL Xed p—
PoyIsNIuUBWAR . GGZ)X3L UOSISIoBIION
adk punfeuopezIeBio (08oL ioconeoo RoBareo | (ssamaL seaumuaid (Ss2moL xeAioquoN
0S)IX3 :3WENUONEI0] - o - 3G2)X8 JaquinNauoydaquiaiy
awlil/areq :ared J18bBa)u| :gIByanoA ¢ (g5z)aL :ssaippy
oBow .D_uoaw,\s:w,.imn_ T “aney J1abau) :quoneso 1oBall) :q180eld (GGZ)IXaL 'SSaIppYIaqUIB
‘oowoL owensey | WaNIAUANOA uoneso] o (02l :weNelqo (0oL raurensaquiaN

(g52)xaL unowy

J1aba) :qledeld

37

f the chosen database

IEW 0O

dered from the point of v

ing is consi

Paunovié, L., Veljovié, A. — Modelling of the information system for monitoring the activities of a travel agency

Within this model, denormalization is performed based on user requests. In order to design a

ted model that will be implemented

projec

tables, the connection to external keys and attributes in the columns is performed.

Figure 6: Physical data model for the monitoring of agency business
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Figure 7: Display forms of the Travel Agency's business
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4. Conclusion

The information system for monitoring the business of a travel agency was modelled by the
conducted research. For the observed system, the modelling of business processes has been
proposed and executed through the defined depth and width of the system (vertical and
horizontal connections). A conceptual data model that addresses specific business needs is
defined. Based on the aforementioned modelling, a logical model has been established,
which shows in more detail the entities and relationships between them, after which a
physical model is implemented, which describes in detail the stated concept. Database
generation, data entry as well as prototype-made client side have been executed.
Implementation of the database and the display form itself is shown as the last item within
the modelling process itself.

In this way, the implementation of a software solution according to user requirements is
enabled, based on the experience gained through the operation of the real system. Optimized
access to data was achieved through the access to a single database.

Modelling of the information system allows:

- optimization of business processes,
- improvement of relations with the target public,
- improvement of other business support services.

The directions of future research are reflected in the possibility of further development and
improvement of the system through the implementation of the business intelligence model.
Using business intelligence tools, the collected information and data are transformed into the
knowledge that is used in the business decision making process, thus completing the
agency’s management system.

References
1. Cheol-Han, K., Weston, R. H., Hodgson, A. & Kyung-Huy L. (2003). The

complementary use of IDEF and UML modelling approaches. Computers in Industry,
20(1), 35-56. https://doi.org/10.1016/S0166-3615(02)00145-8

38


https://doi.org/10.1016/S0166-3615(02)00145-8

Paunovié, L., Veljovié, A. — Modelling of the information system for monitoring the activities of a travel agency

Hotel and Tourism Management, 2018, Vol. 6, No. 1: 31-39.

ok

10.

11.

12.

13.

14.

FIPS (1993). Draft Federal Information Processing Standards Publication 183.
Retrieved March 21, 2018 from http://www.idef.com/wp-
content/uploads/2016/02/idef0.pdf

Harmon, P. (2015). The Scope and Evolution of Business Process Management. In
J. vom Brocke & M. Rosemann (Eds.), Handbook on Business Process
Management 1. International Handbooks on Information Systems (pp. 37-80).
Berlin, Heidelberg: Springer. https://doi.org/10.1007/978-3-642-45100-3_3

Havey, M. (2005). Essential Business Process Modeling. O'Reilly Media.

Karpuk, A. A. & Krasnoproshin, V. V. (2017). Methodology of data domain
description for databases design in complex systems. Web of scholar, 4(13), 11-20.
Maksimovi¢, G., Sekuli¢, D., Petrovi¢, A. & Dragicevi¢, D. (2017). Savremeni
trendovi i nove strategije konkurentnosti u hotelijerstvu [Contemporary trends and
new competitiveness strategies in hotel industry]. Menadzment u hotelijerstvu i
turizmu, 5(2), 27-35.

Milentijevi¢, D., Veljovi¢, A. & Paunovi¢ L. (2013). Poslovni procesi softverske
platforme turisticke agencije [Business processes of tourist agency software
platform]. Sym-Op-Is 2013 XL Simpozijum o operacionim istraZivanjima, (pp. 75-80),
Zlatibor.

Montini, D. A., Matuck, G. R., Da Cunha, A. M., Vieira-Dias, L. A. & lIsaac, M. J.
(2014). BPM Model of GQIMP for 1SO 9001:2008 Supported by CASE Tools. 11th
International Conference on Information Technology: New Generations (pp. 15-20).
Las Vegas, NV, USA: IEEE.

Mosleh, A. & Nosratabadi, S. (2015). Technology-based Value Creation Processes in
Tourism Agencies' Business Model. Management and Administrative Sciences, 4(2),
336-348.

Paunovi¢, L., Stoki¢, A., Veljovic, A. & Radenkovi¢ B. (2011). Razvoj
informacionog sistema u funkciji upravljanja nau¢no-istrazivackim projektom
[Developement of an information system for recording project managemnt research].
Nacionalna konferencija sa medunarodnim uceséem Reinzenjering poslovnih procesa
u obrazovanju 2011, (pp. 271-277), Calak: Fakultet tehni¢kih nauka u Cacku
Univerziteta u Kragujevcu.

Skersys, T., Pavalkis, S. & Nemuraite, L. (2015). Implementing Semantically Rich
Business Vocabularies in CASE Tools*. In T. E. Simos & C. Tsitouras (Eds.), AIP
Conference Proceedings, 1648(1), (pp. 310002-1-310002-4).

Truong, Y., Klink, R. R., Fort-Rioche, L. & Athaide, G. A. (2014). Consumer
Response to Product Form in Technology-Based Industries. Journal of Product
Innovation Management, 31(4), 867-876. https://doi.org/10.1111/jpim.12128
Veljovi¢, A., Vulovi¢, R. & Damnjanovi¢ A. (2009). Informaciono komunikacione
tehnologije u menadzmentu [Information comunication technologies in management].
Cacak.

Waissi, G. R., Demir, M., Humble, J. E. & Lev, B. (2015). Automation of strategy
using IDEFO - A proof of concept”. Operations Research Perspectives, 2, 106-113.
https://doi.org/10.1016/j.0rp.2015.05.001

Received: 13 April 2018; Sent for revision: 7 May 2018; Accepted: 9 June 2018

39


http://www.idef.com/wp-content/uploads/2016/02/idef0.pdf
http://www.idef.com/wp-content/uploads/2016/02/idef0.pdf
https://doi.org/10.1007/978-3-642-45100-3_3
https://doi.org/10.1111/jpim.12128
https://doi.org/10.1016/j.orp.2015.05.001

