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Abstract:

Effective functioning of organizations depends on the quality of
management of interconnected and interdependent business processes.
The key problem in the projects implementation is associated with
ignorance of business processes of a business itself. The paper provides
an approach for modeling business processes through a selection of tried
and tested methods and models for coping with the complexity of systems.
Business high-level features are decomposed into smaller functional units,
resulting in a hierarchical structure of business functions of different
granularity. At the bottom of the functional decomposition hierarchy, there
are so-called primitive functions which are in fact managing processes. The
specifications of the interactions between the systems participants are use
case diagrams. The specification of business processes has been realized
through BPMN diagrams (choreographies and collaboration diagrams). An
automated solution improves the quality of operations and coordinates all
participants in this business system. In this paper, the business analysis
method has been presented as well as the results of the design of the
segment called “a ride order for passenger vehicles” and the business
processes closely associated with it.

Key words: company car, ride order, vehicle, BPMN, UMM, BPM,
business process management systems, business process.

Introduction

The task of a business analysis is to define a quality method to
recognize business needs, to define requirements and design solutions to
meet the set requirements necessary to solve business needs.
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A key problem in all implementation projects of any solutions for any
organization is associated with the ignorance of business processes of
the organization itself (Anicin, Pantovi¢, 2014). This ignorance does not
only concern the implementer’s team headed by the project manager, but
it is also related to employees who need to instruct the implementer’'s
team how the business process functions and what their real needs are
(Anicin, Pantovic, 2014).

Existing software solutions in this area are mostly realized on outdated
software platforms, without a necessary analysis and applying the
methodology of information systems. Also, most of the existing solutions do
not possess software documentation, making it difficult to maintain them.

The main goal of this paper is to present a method of business
analysis and the results of applying the methodology of the
implementation tool Access / SQL server. It elaborates in particu ar the
design results in the segment of ride orders for passenger vehicles and
closely related business processes.

The paper provides an approach for modeling business processes
through a selection of tried and tested methods and models for dealing
with the complexity of the system.

In order to obtain a holistic view of the problem of managing
interdependent business processes in a complex system, let us first
explain the systems for managing business processes (Business
Process Management - BPM). Business Process Management aims to
improve operational business processes, possibly without the use of new
technologies. Below are the definitions of modeling business processes,
followed by an approach for modeling business processes. This paper
presents a choice of methods and models for dealing with the complexity
of the system. The application of the proposed methods and models is
illustrated by a decomposition of business processes and a detailed
specification of the business process of the ride order for passenger
vehicles. The next chapter provides the specification of the business
process management of the ride order through BPMN (Business Process
Model and Notation) diagrams.

The following chapter lists the results for the system design VozIS -
screen forms application. The final chapter gives the conclusion that
outlines the main contribution of this work and plans for future work.

Methodology

BPM is a system and a platform for connecting architecture
organization, models of business processes, systems management
workflow and information infrastructure to support execution of business
processes.
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A modern BPM system allows users to model the analysis and
simulation processes, transform models into the program code, integrate
with business applications, perform process control and monitoring
workflows, optimize business processes, increase customer satisfaction,
reduce inefficiencies, and analyze the performance of business
processes after performing (Weske, 2007).

BPM must be deeply embedded in the organizational structure and it
requires a professional and efficient approach to the management
process as well as the involvement of all relevant target groups.
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Figure 1 — Business Process Management
Puc. 1 - YnpasneHune busHec-npoueccamm
Slika 1 — Upravljanje poslovnim procesima

It can be seen (Figure 1) that business process management results
in real-time processing, generating internal and external reports as well as
in realized increased productivity and information control. Management is
based on the management of roles, implemented process optimization,
reducing inefficiency which leads to increased customer satisfaction.

Models are simplified real-world performances, such as models of
airplanes, building plans, and database schemas.

732




Models are presented in a language (language modeling) which can
be a textual notation (models in the text format) and a graphic notation
(models in the form of diagrams). Modeling business processes means a
consistent application of graphic methods and appropriate software tools
to show the reliability of business processes, but also a concrete way of
their performance (Tumbas, 2006).

Business functions of higher levels can be decomposed into smaller
functional units, resulting in a hierarchical structure of business functions
of different granularity. At the bottom of the functional decomposition
hierarchy there are so-called “primitive functions” (Lazarevic et al., 2006),
which are in factexecutive processes.The process of breaking up a large
fraction of functions into fine (smaller) granularity is traditionally called
functional decomposition.

This paper uses the UN / CEFACT (United Nations Centre for Trade
Facilitation and Electronic Business) Modeling Methodology (UMM),
which is normally used in modeling business processes in e-business.

The UML package is a general mechanism for grouping any
elements in the group, and, through it, for performing a decomposition of
functional domains and complex processes. It has various levels of
decomposition for specifically defined, specific stereotypes of business
processes. The entire model is presented as package <<Business
Domain>> (still in operation <<b Domain>>, which is an aggregation of
all sub-processes. <<b Domain>> is decomposed so that it can contain
one or more types of complex sub-processes <<Business Area>> (<<b
Area>>) and <<process Area>>, or a primitive type process <<Business
Process>> (<<b Process UC>>). One process stereotype <<b Area>>
can be decomposed to one or more complex processes stereotypes
<<process Area>> or a primitive process stereotype <<b Process UC>>
(Lazarevic, et al., 2006).

A primitive business process can be presented through a Unified
Modeling Language (UML) diagram of a use case to define the
specification of the interactions between the system actors (participants),
together with a description of the system actions in this interaction.

The methods and models are applied to illustrate the decomposition of
business processes of organization, with a detailed specification of the
business process management system for a vehicle management system.

The process is any activity or group of activities that takes an input,
adds value to it and provides an output to any internal or external
customers. Business processes use organizational resources to
accomplish planned results (Harrington’s, 1991). There are different
types of business processes: (Tumbas, 2006)

- Operational processes - production, purchase, sale,

- Support processes - maintenance, accounting, IT support,

- Control processes - planning, control.
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Figure 2 — Different types of business processes
Puc. 2 — PaanuyHble Tunbl 6u3Hec-npoueccos
Slika 2 — Razli¢ite vrste poslovnih procesa

Business processes are the "heart" of an organization and the entire
business of an organizational system (e. g the organization) is done
through business processes.

The model shown represents the current state of the process, which
can be improved in future versions. The model is dynamic, due to the
related processes with other organizational systems in order to optimize
operations.

An existing business process can be innovated (Business Process
Improvement), or fundamentally improved (Business Process
Reenginering).

To create the project, the standards for functional modeling IDEFO,
realized through the BPwin CASE tool, were also used. (IDEF0 Standard,
www.idef.com).The IDEFO is a modeling technique based on a
combination of graphics and text presented in an organized and
systematic manner in order to increase user-friendliness and provide
logic for potential changes and specified requirements, ie. to support the
analysis of the system according to the levels (Veljovi¢, 2002).

The activity tree shown in Figure 3 represents a strategic decision of
the company management and is not an organizational chart. To
abandon the "organizational" approach and adopt the process approach,
it is necessary to imagine that only one person performs all tasks in the
organization.

Jobs at the top (root) are always marked with 0. The numbers are
used to show how much detail a job contains. Business AOQ is
decomposed (separated) to 1, 2, 3, etc. Job 1 is composed of 11, 12, 13,
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etc. A higher-level job is called a “parent”, and subordinate jobs are
“children”.

The activity decomposition of parents to their children should
have 3 to 6 subordinate activities. More than six out of a certain activity is
an attempt to fit too much detail into one level.

MANAGEMENT
VEHICLE SYSTEM
0
RECORDING USAGE MAINTENANCE | PREGISTRATION| P~ ANALYSIS
ADMINISTRATION VEHICLE VEHICLE VEHICLE CONFLICT AND REPORTING
1 2 3 4 5 6
O SYSTEM O RECORDING O OPENING 0 OPENING
ADMINISTRATION  VEHICLE ACCOUNT FOR  WORKING
O RECORDING REGISTRATION  USE VEHICLE ORDER
DRIVER USERS ANDVEHICLE o RECORDING ~ © RECORDING
AND SALES INSURANCE FUEL AND REQUEST FOR
SERVICE O TAKING OTHERCOSTS ~ WAREHOUSE
VEHICLE O CLOSING 0 RECORDING
O DELIVERAGING ~ ACCOUNT FOR  ACCOUNT OF
VEHICLE USE VEHICLE SUPPLIER
O DISPOSALS 0 CLOSING
VEHICLE WORKING

ORDER

Figure 3 — Activity tree
Puc. 3 — BeTBu geatenbHOCTU
Slika 3 — Stablo poslova

This approach makes it easy to connect with the future development
of an integrated IS and it meets the requirements of ISO 9000 quality
management system.

In the phase of the system functional decomposition, there were
used decomposition diagrams that show the place / position of abusiness
process in the organizational structure of the organization, as well as
guidance and examples for the design of business processes and
systems for a vehicle management system(van der Aalst, 2013).

The decomposition of functional domains and a complex process of
<<Business Domain>> to primitive process stereotype <<b Process UC>>
is described in the paper (Terzi¢, 2015). In this paper, theprocess area
vehicle management systemis presented in Figure 4.
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<<processArea>>
VEHICLE SYSTEM

<<bProcessUC>>
ADMINISTRATION

<<bProcessUC>>
RECORDING
VEHICLE

<<bProcessUC>>
USAGE
VEHICLE

<<bProcessUC>>
MAINTENANCE
VEHICLE

<<bProcessUC>>
REGISTRATION
CONFLICT

<<bProcessUC>>
ANALYSIS
AND REPORTING

Figure 4 — Process Area — company vehicle
Puc. 4 — MNpoueccHasi obnacTb — cnyebHbl aBTOMOOUIb
Slika 4 — Procesno podrucje — sluzbeno vozilo

A primitive business process can be performed using the Unified
Modeling Language (UML) diagram of a use case to define the
specification of interactions between the system actors (participants),
together with a description of actions in this system interaction. The Use
Case diagram is shown in Figure 5.
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Figure 5 — Use Case Diagram
Puc. 5 — narpamma npeueneHToB
Slika 5 — Dijagram sluc¢aja kori§éenja

The Use Case diagram (Figure 5) shows the business process and
all the actors / participants in the business process VP.

After performing the functional decomposition of the system and the
alobal description of the primitive process through the model use cases,
it is necessary to identify business processes precisely, in detail and
possibly to formalize the min order to allow the automation and execution
of the system for business process management.

Specifications of business processes are implemented into BPMN
(Business Process Model and Notation) diagrams.

A graphic-oriented language was used here for modeling business
processes BPMN 2.0 (Allweyer, 2010) and (OMG 2010) and (OMG 2011).

Version 2.0 BPMN modeling language business process has a very
rich set of concepts and provides several different types of diagrams for
expressions of choreography and orchestration at different levels of
abstraction.

BPMN has “elementary and complex concepts for modeling
business processes”. BPMN elementary concepts can be classified into
one of the following five basic categories (Neskovi¢, Petrovi¢, 2009) Flow
Objects, Connection Objects, Swim Lanes, Data Objects, and Artifacts.
From these elementary concepts, complex concepts can be built:
Orchestration, Collaboration, Choreography and Conversation.
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BPMN diagramming of the ride order
management process

For the purpose of this article, the business process management of
a ride order is described in detail.

A flowchart / Collaboration (Figure 6) is used to display orchestration
because the dates of BPMN 2.0 process orchestration means the activities it
is composed of. This type of standard diagrams contains the flow of objects
(activities, events and dates) that are associated with the flow of sequences.
Collaboration describes the interaction between two or more business
entities. It usually contains two or more partitions (pools).

Actors / participants in this context are the user of the vehicle, an
administrative worker, the Head of the Vehicles System, a car mechanic
and a central warehouse operator.

The ride order business management process starts when a customer
comes into the Vehicle Technical Service with a request to use a vehicle. The
vehicle user first makes a request to use a vehicle. After checking the
roadworthiness of vehicles and their availability, the process continues.

An administrative worker records the received request and forwards
the request to the Head of the Vehicles System. Depending on the
technical validity / availability of the vehicles system, the Head approves
or refuses the vehicle use.

In the event that a technical defect on the vehicle is detected, or that a
vehicle has already been in the process of defect detection, parts are required
from the central storage and the fault is repaired. Upon completion of this
process, the Head of the Vehicles System or the Head of the Technical
Service is informed that the vehicle is repaired and ready for use.

In the event that the request for the use of vehicles is refused, the
user is notified about it.

If the request for the vehicle use is approved, a ride order is created
and the further use of the vehicle is monitored.

During the use of company vehicles, fuel costs and repair costs can
occur due to malfunction or damage to the vehicle. In both cases, upon
returning to the organization, the bills of incurred costs during the use are
submitted.

At the end of the process of using a company vehicle, the vehicle is
parked in a parking lot, the keys are handed over, the ride order for that
particular passenger vehicle is completed as well as any proofs of costs if they
have occurred during the use of the vehicle and the vehicle parking place is
recorded.

The last stage in the process of managing a ride order is to
update the database and change the status of the vehicle at leisure for
the next usage.
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Choreography (Figure 7) observes the process through a set of
messages exchanged between the participants. It defines the expected
behavior among participants. Unlike internal processes that exist within a
single partition (pool), choreography exists between partitions (pools) and
participants. We will define the sequence of messages which are exchanged.

The documents o the
use ofvehicle
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Figure 7 — Choreography diagram
Slika 7 — Dijagram koreografije
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The first message in this process is a request for the use of the
vehicle. That request is forwarded to the chief administrative officer (the
Head) of the Vehicles System. On the basis of the vehicle operational
state and availability check, the subsequent messages are generated.

If the vehicle has a defect, an order for the fault removal is written.
Upon the failure detection, if a spare part for the vehicle repair is needed,
a mechanic fills in an order for a requisition / purchase of the particular
spare part(s).

When purchasing the required spare part, the operator dispatches the
required part through the central warehouse. After the vehicle repair, a car
mechanic sends a certificate of roadworthiness for the vehicle.

Defect-free vehicles are taken on the basis of an open ride order.

During the use of company vehicles, additional costs may occur.
These are the costs for repairs of unplanned failures and the costs for
filling up the tank.

Upon completion of the use of the vehicle, the handover is
completed with the bills of costs incurred during the use of the vehicle as
well as the vehicle keys.

If you do not approve the use of the vehicle, the vehicle user
receives a negative response.

Design results

The VozIS information system is used for recording data on the use of
vehicles, recorded registration processes, servicing, ride orders for passenger
vehicles, costs related to vehicle fuel consumption and system created /
produced documents - reports based on ISO standards (e.g. Receipt form).

Data is entered when necessary. All the required information on
individual vehicles can be recorded in a very simple and clear way.

The program itself informs the user when it is time for the
registration service, the predefined number of days or the number of
kilometers in advance. It is possible to record an unlimited number of
vehicles, vehicle data, periodic maintenance, driving and vehicle
operating costs. The program includes a full set of supporting records in
which the data is sufficient to be defined only once, and then any
number of times entered in the register simply by selecting from the
drop-down list. Therefore, entering data into the program is simplified
and fast, while a manual entry of the same data is completely
eliminated.
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At any time, entered data can be viewed, changed, print or sent by
e-mail. The program generates a lot of useful reports and is suitable for
the planning of future expenditure and a number of reports such as:

-View all costs within a certain time interval for all or a specific
vehicle. This refers to services, registration, fuel and other costs.

- Only the cost price per day for one or more vehicles.

- Only the cost per driver or all the drivers.

- Control and supervision of the finance concerning fuel, maintenance
and other costs, average fuel consumption by one or more vehicles.

- The information required to create long-term and short-term work
plans in this business segment,

- More efficient business management system, analyzing and
processing reports,

- No data redundancy,

- Eliminate unclear, incomplete, undefined requirements and
overcome the problem of technological backwardness at work,

- The quality of operations is better as well as the mutual
coordination of all users of company vehicles.

- Implemented reports in the IS should provide relevant information on
the state of the observed business system, and will be the basis for faster
management and a more efficient decision-making and management system.

The implementation process,
its execution and automation

Defining the shape and appearance was realized in Access, while
the external data sources were stored in the SQL server database.

The on-screen forms that represent the results of modeling business
processes are shown further on.

After a successful login to the app, the home screen shows all the
programmed functions. The content is visible: the system (part of the
entire management information system), administration (management of
all application objects), business partners (recorded by all business
partners and persons in the application), lists of values (here is the
skeleton system updated), registration of vehicles (entry on organization
vehicles), the use of vehicles (recorded use of the vehicle), vehicle
maintenance (these entries show routine servicing and repair), reports
(starting programmed reports for work analysis), Description (part of the
application), search (fast access to different information in this system).
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Figure 8 — Home screen applications
Puc. 8 — MMaBHbIN 3KpaH NPUNoXeHus
Slika 8 — Pocetni ekran aplikacije

Form programmed to be displayed on the screen:
Record of the vehicle technical data
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Figure 9 — Entering the technical data of the vehicle
Puc. 9 — Y4eT TeXHNYECKNX AaHHbIX TPAHCMOPTHOrO CPeacTBa
Slika 9 — Unos tehnickih podataka o vozilu

The most important technical data for each company vehicle used in
the organization is entered into this programmed form.
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Form programmed to be displayed on the screen:
Vehicle registration
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Figure 10 — Entry of data on vehicle registration
Puc. 10 — Y4eT faHHbIX O perMcTpauumn TpaHCNopTHOrO CPpeAcTBa
Slika 10 — Unos podataka o registraciji vozila

Data relevant to the process of renewing the registration of vehicles
is entered into this form.

Form programmed to be displayed on the screen:

Entry of accessories
B it =
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Figure 11 — Entering accessories
Puc. 11 — BBop akceccyapbl
Slika 11 — Unos dodatne opreme

Data on accessories which go along with the borrowed vehicle is
entered into this programmed form.
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Form programmed to be displayed on the screen:
Use of the vehicle
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Figure 12 — Overview of the vehicle use
Puc. 12 — CBOAHbIV OTYET NO TPAHCMOPTY
Slika 12 — Pregled upotrebe vozila

This display form can quickly show the data on the use of vehicles,
the mileage and expenses incurred during the use of vehicles.

Form programmed to be displayed on the screen:
Costs during the use of the vehicle

A Eadim dobadais o |

» DolamentiD: | 201 1100200001 Vards BG11111 - Ststus OVEREN
Blegy dedourmands. 201, JP00500001 Dituen shabuma | 26 00 0. 220506
Diatorm doburmenta 26 02 20 | QU CENTARZA. . .ocow wm = =]

Tadulens  igsorps sl

Dobadal .~ " "2 =] (L MALOG LA UPOTREBU VOILA

Konamle === C & = ."j Depigrmaed oamy 1D 2915000000000 1

Ry Predmel poslovanss Sl Mohima  Lomoa Pllam
B 1 BEMEN MBS = LT - 500000 O Da 7] Ne
Prramasdg

Figure 13 — Input of costs during the vehicle use
Puc. 13 — HaknagHble pacxofbl BO BPEMS MCMOSb30BaHWSA TpPaHCMOPTHOrO cpeacTea
Slika 13 — Unos troSkova tokom upotrebe vozila

Costs for each vehicle in the fleet are entered into this form.
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Form programmed to be displayed on the screen:
Costs

Figure 14 — Overview of costs for a selected vehicle
Puc. 14 — O630p pacxogoB no BbIGpaHHOMY TPaHCMOPTHOMY CPEACTBY
Slika 14 — Pregled tro8kova za izabrano vozilo

This form shows a summary for each document created during the
vehicle usage. There are dates and suppliers for each document as well
as a total amount of costs.

Form programmed to be displayed on the screen:
Allocating vehicles

3 Revens
Taduli =]
DokumentiD). 2 0000004 | Verlo: BG11111 -j Status: OTVOREN
By dokumenta J0° 0100200004 Dt cneere Datem statusa: | 09 1120 .. 2419
Datum dokumenta: 09 11.20 . QJ L=

e

Zatulenm  isiorgs statuss

Iaduden ....c.e... . =]
Iaduby T w | Mapomena kod zaduten
Ladulenps Km 30
Datum raduteng 1001 20" -

Figure 15 — Procedure of allocating vehicles
Puc. 15 - MNpoueaypa oopMneHns TpaHCNOPTHOroO CpeacTea
Slika 15 — Procedura zaduzenja vozila

Vehicle allocation data is shown in this form: the name of the person
the vehicle is allocated to, how many kilometers the vehicle has ordered
in time duties, the time and any notes on the condition of the vehicle at
the time of borrowing.
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Form programmed to be displayed on the screen:
Overview of the liabilities for vehicles

Padubi | Jabewid Makig bd epoteeles  (Wept Radad sali  Hibus
4 Veslall | 1 [T ———— - -1 . =
Bagaioshs arnaba B511101 Ll rapats b o Maiaal T="
Maka OPEL Skaten waila LU UPOTRES -
Te ASTRA Tt i .
el 1 60 Ciotiors siaiena 20022 . 115048

by podtis Eisgaticgd - Onaparangs Dodairg sprema Upobeba wris Odfmaegs  Todiow  Sachrsdsps rergods CRANE0S o statens

L Ciarem et ¥ Fralen
ot et TEdaler Sl riaf et wh =
b ren . e . RN AN NN O

Figure 16 — Procedure of allocating vehicles
Puc. 16 — MNpouenypa oopMneHns TpaHCMOPTHOroO CpeacTea
Slika 16 — Procedura zaduZenja vozila

This form shows the listing tasks and the use of each vehicle.

Each vehicle in the organizationis allocated with a receipt and the
liability for each vehicle is determined. This screen contains the history of
the vehicle usage.

Form programmed to be displayed on the screen:
Return of the vehicle

[ kerm =
Razduli =
’ DokumentiD: | 201.. 2100200004 | Vozie: BG11111 -] Sistus: ZADUFEN
Beoy dokumenta: 207 0100200004 | Datum overe Datum statusa: | 09,9120 .. 14:2507
Datum dokumenta: 09.11.20°°| QJ =

Rardulenie 1ptoigs statusa

Zaduben v ... DEJAN -

Zadutio: | (=] Napomena kod zadutenjs
Zadudenpe Km 30

Datum zadudenja: | 09.11.20.. 14:25:07

Rardubio: ~_"_. . ....
Razdudengs Km

= Mapomena kod razdulenia

Datum razadulena

Figure 17 — Paperwork procedure for officially returning vehicles
Puc. 17 — MNpoueaypa 3aKkpbITUsS NyTEBbLIX NINCTOB
Slika 17 — Postupak razduzZenja vozila
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After a period of vehicle use, a person liable for the vehicle is to
return it. At that point, the following data is entered: date of the official
return of the vehicle, the person who returned the vehicle, the mileage on
the date of return, as well as the description of the condition of the
vehicle at the time of return.

Form programmed to be displayed on the screen:
Vehicle ride order

4 DukuingsilD. | 2012 1020020000 Visils EG11191 = Simus- (AT |
Besj dokusnenta: (2011000200002 Caaltiims slalugs | 07 052017 131123

Dalum daksersnla, 07 2221 | == R

Chaiumn rwis
MR ERTIR:. > — ee  e e Ta ee E |=
Tatwaraale | [siorja staiuss

lzdzsane: :
(o=

[l

]

Rl o T

-

Cigie posla. 1

Rslacja: 1

Wrsana prlsaka

Patelna Km

Catum polzska:

Thanje gorea podelak,

07 252
cann

=an
TR EETVRTTE

Napzmena kod izdzvanm:

Eean: .. = s =]

Wracarme:
= T A a0
Datum posratka: 07 2520 Hapamana ked ko
Wreme povratka
Faaina Kim

Slans guike ks =

Wealn paikiceriy =|

Hazducho =]

Leralia. | e e

|T| i, | T

Figure 18 — Procedure of opening a vehicle ride order
Puc. 18 — MNopsiaok BbINUCKU NYTEBOrO NMCTaHa TpaHCNOpTHOE CPeaACcTBO
Slika 18 — Procedura otvaranja naloga za upotrebu vozila

When the use of a company vehicle has been approved, a ride order
for a passenger vehicle is opened. The entries are: ground vehicle use —
the purpose for using the vehicle and the distance, the date and the time
of taking over the vehicle, the initial state of the odometer, fuel level in
the tank and the person who approved the use of the vehicle.

Upon completion of the vehicle usage, the date and the time of
return of the vehicle are recorded. In addition, the final entries are the
mileage, fuel level upon return, a place to park and the person who took
the car keys.
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Output document:

Printed ride orders for passenger vehicles

I8 Matog upnrrr"nu verila

SEOCPAD,

Tas, +1

e AR Owwn
Emal

[o &5

aiRtaung a

T T

=T
Bop 20T NGEIZ00004

0 & IR0 ]

Mapomens kod ZElSmans

ST =

Dt pore st |07 06,301
o e b |
Starjs brojils pri pore st :

Mapn e | ol viadenja
T

NALOG ZA UPOTREBU VOZILA

Kiwkex QOPEL A5TRA 160
Polmn e, par Emrg. po podmic e GRAHAFA
Regabanks conek s BEATHA
Dt pobakes: G705
Vrmrm ok G20
Stinje brogle i polme s 300
ani gorka ne pelsku TRICETVATINE

2 Rt 5 POVLABCENS PARKING RARTA
3 [ A, BT A EALTA,
bt aDRESa

Figure 19 — Procedure of handing in a vehicle ride order
Puc. 19 — MNopsagok ohopMrieHns 3asBKM Ha UCMOMb30BaHWe TPaHCMOPTHOrO CpeacTea
Slika 19 — Procedura predaje naloga za upotrebu vozila

At the beginning of the process, the employee receives initially filled
ride order. Upon completion of the use of the vehicle, the employee
returns the completed ride order for passenger vehicles with the data on
kilometers ordered, a place to park the vehicle and the date and the time

of the vehicle delivery.
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Conclusion

Completely new directions in the organization of business processes
are being created and of particular importance is the development of a
system for managing business processes, based on explicitly designed
processes and providing support in the execution and management of
operational business processes.

An important requirement is knowledge of business processes. The
main contribution of this paper is defining the approach for modeling and
implementing business processes through a selection of tried and tested
methods and models for dealing with the complexities of system
selection and implementation of executive decisions.

This paper presents an approach for modeling business processes
through a choice of methods and models for coping with the complexity
of the system (Mayer, et al., 1995). The application of the proposed
methods and models is illustrated through the decomposition of business
processes and a detailed specification of the business process in
creating ride orders for passenger vehicles.

The presented example of defining the process model of a ride order
for passenger vehicles is a way to simultaneously describe the dynamics of
information for the IS development. Using contemporary design and the use
of CASE tools can be extended and modified, because all changes are
easily installed. The presented methodology for the design of information
systems and CASE tools can be used for any system or phenomenon
studied and implemented on a computer (Lazarevic et al., 2006).

Precisely and formally defined business process models were the
basis for configuring the IS, but will be used for the analysis, understanding
and continuous improvement of the process they describe. It is important
to identify and describe all the processes; otherwise, the system will be
incomplete. Being living organisms, business processes are not
standardized, but they can be optimized.

Establishing business process management is not only an aspect of
understanding the flow of operations and other elements of
organizational design. Other dimensions of establishing business
processes are accurate implementation of functionality to the design of
business processes, business process improvement and alignment with
the solution of this improvement, management of changes in the design
process that arise during the implementation of solutions, the introduction
of end-users to work and training about specific functionalities related to
administration for a process in which they are protagonists.

This paper presents a combination of theory and practice as
theoretical aspects are exposed to real results. The paper shows the
implementation processes, their implementation and their automation.
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The executive specification of the program is realized on the Access /
SQL Server platform.

The appearance of screen forms was implemented on the MS
Access platform, while the external data sources were stored in the SQL
server database.

The automated solution increases the quality of operations and
coordinates all the participants in this business system.

The ultimate goal is the development of an IS which will be based on
business processes, i.e.in which business processes will be first-order
entities. Precisely and formally defined business process models will be
the basis for configuring the IS, but will also be used for the analysis,
understanding and continuous improvement of the process they describe
(Terzi¢, et al., 2014). This IS concept will be able to continuously offer an
adequate support to business systems and it will enable successful
achievement of business objectives of organizations.

References

Allweyer, T. 2010. BPMN 2.0 Introduction to the Standard for Business
Process Modeling. Norderstedt: Herstellung und Verlag: Books on Demand GmbH.

Ani€in, M., &Pantovi¢, V. 2014. Sinergija vi8e domenskih znanja, kao
kritiGan faktor uspeha kompleksnih projekata. U: Infotech Ict conference &
exhibition, Arandelovac. Arandelovac.

Harrington's, J. 1991. Business Process Improvement.

IDEFO Standard. Preuzeto sa www.idef.com.

Lazarevi¢, B., Marjanovi¢, Z., Ani€i¢, N., & Babarogi¢, S. 2006. Baze
podataka. Beograd.

Mayer, R., Menzel, C., Painter, M., Perakath, B., de Witte, P., & Blinn, T.
1995. Information Integration for Concurrent Engineering (IICE) - IDEF3 Process
Description Capture Method Report. Technical Report, September.

NesSkovi¢, S., & Petrovic, M. 2009. Modelovanje poslovnih procesa
koris¢éenjem OMG BPMN 2.0standarda. InfoM, 31.

OMG. 2010. Unified Modeling Language (UML) Specification ver. 2.4
Super structure. OMG Document ptc/-11-14.

OMG. 2011. "Business Process Model and Notation (BPMN)", Version 2.0.
Preuzeto sa http://www.omg.org/spec/BPMN/2.0

Terzi¢, R., Majstorovi¢, M., & Terzi¢, D. 2014. U pravcu upravljanja
poslovnim procesima u sistemu za imunizaciju pacijenata. U: Infotech ict
conference & exhibition, Arandelovac. Arandelovac.

Terzi¢, R. 2015. Modelovanje poslovnih procesa za upravljanje voznim
parkom. U: Infotech ict conference & exhibition, Arandelovac. Arandelovac.

Tumbas, P. 2006. Upravijanje poslovnim procesima. Preuzeto sa
http://www.ef.uns.ac.rs/obavestenja/doktorske/upravljanje-poslovnim-
procesima/2013-03-12-UpravljanjePP-01-2013.pdf 2006 Jan 12.

UN/CEFACT. Modeling Methodology (UMM) User Guide
CEFACT/TMG/N093 V20030922.

/51

Terzi¢, R., et al., Automation of ride orders for passenger vehicles, pp. 730-753



VOJNOTEHNICKI GLASNIK / MILITARY TECHNICAL COURIER, 2016., Vol 64, No 3

Van der Aalst, W. 2013. Business Process Management: A Comprehensive
Survey. ISRN Software Engineering.

Veljovi¢, A. 2002. Modeliranje informacionih sistema. Beograd: Megatrend
univerzitet primenjenih nauka.

Weske, M. 2007. Business Process Management: Concepts, Languages,
Architectures. Berlin: Springer-Verlag.

ABTOMATU3ALINA BbINMNCKU MYTEBLIX JINCTOB
HA NEMKOBbIX ABTOMOBWIEN

Patiko M. Tepauny®, 3opar C. SpeMM$|6, Aywar P. Tepany®

@ FOpOACKOI MHCTUTYT OBLLECTBEHHOTO 3apaBooXpaHeHus, I. benrpag,
Pecnybnuvka Cepbus,

6 DizIS, r. benrpag, Pecnybnuka Cepbus,

® Benrpaackun yHnsepcuteT, GakybTeT OpraHn3aLmoHHbIX Hayk,
Pecny6nuka Cepbus

OBJTACTb: KOMMbIOTEPHbIE HAYKW, MHPOPMALIMOHHbIE TEXHONOTNN,
NpOMbILLIIEHHOE NporpamMmmHoe obecneyeHune

BWO CTATbW: opurmHanbHasa HayyHas ctatbsl

A3bIK CTATbW: aHrnuinckmin

Peswome:

OppekmusHasi GessimenibHOCMb  OpeaaHu3ayuu  3asucum om
Kayecmea yripaesieHuUsi 83aUuMOCBsI3aHHbIMU U  BuU3Hec-ripoueccamu.
UHgpopmayuoHHas cucmema VozlS paspabomaHa ¢ uesibio obecriedeHust
8800a daHHbIX, 8 mex obrnacmsix, 20e amo Heobxodumo.

Gnazodaps asmomamu3uposaHHOMY ydemy OaHHbIX O Cr1yXXeBHbIX
asmomobusisiX UX UCIMOMb308aHUU U Cepsuce (8 m.4Y. 0 peaucmpayuu,
cmpaxoeaHuu, peMoHmMe, rymeebIx Jiucmax, HaknaoHbIX pacxodax u rip.)
c030aHbl pearibHble ycriogusi s 3¢hghbeKmuUBHO=20 yripasreHusi 0esi08ol
cucmeMbl, KOHMPOssi (buHaHco8bix cpedcms, (00/120CPOYHO20 U
KpamKoCpO4YHO20 [/1aHUpo8aHusi desimefibHOCMU, a makxke Ons
oghopmMIIeHUs omyYemos.

Cucmema VozIS uckrroyaem ece HedemKocmu, HErorHbIe 3as8Ku
U yckopsiem mexHoro2udeckul rpouyecc pabomei. Aemomamu3sayusi
rnosbiaem Kadyecmeo Oesnornpou3sodcmea, KOoOpOUHUPYsST ecemu
yyacmHukamu Oerniogoli cucmembl. B cmambe cmasumcsi akyeHm Ha
npumeHsiembie mMemodbl bu3Hec-aHanu3a u rpueedeHbl pe3yrbmamal
rpoekmuposaHusi 8 obsiacmu pasHapsOKU rymesbixX /IUCMO8 JIe2Ko8bIX
asmomoburiell u 0ernosbIx MPoUeccos, cesisaHHbIX ¢ OaHHOU obnacmsio.

KnioueBble cnoBa: criyxebHbili asmomoburnb, nymeeou sucm,
mpaHcriopm+Hoe cpedcmeo, BPMN, UML, BPM, cucmemsi yripagreHusi
busHec-rpoyeccamu, busHec-rpouyecc.

752



AUTOMATIZACIJA PUTNOG NALOGA ZA PUTNICKA VOZILA
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Sazetak:
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