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Abstract

This research paper explores the most developed methodologies used for multifaceted modeling of
organizational structures. It is asserted that the existing methodologies (DEMO — Design and Engineering
Methodology for Organizations, BORM — Business Object Relation Modeling and OntoUML) provide
tools for analysis of the organization and its business processes through different ways. They lead to different
results and make the process of organization modeling complicated. There is no software to support
work with these methodologies together. The purpose of this research is to create a unified meta-model
(within the Eclipse EMF technology) for a new methodology based on the existing ones and to analyze the
completeness of these methodologies for describing enterprise architecture. It will serve as a basis for a new
open software platform for multifaceted modeling of the organization.

In this research, we have compared the above-mentioned methodologies and concluded that despite
the fact that these methodologies provide an analysis of different aspects of organizational structure, they
have a common basic set of concepts. This study demonstrates the implementation of the Ecore model that
is built on the basis of the selected group of common elements of these methodologies. We have also found
that the combination of the considered methodologies contains all the concepts inherent in the systematic
approach to the modeling of organizational structure. Furthermore, we have demonstrated the aspects of the
organization that can be modeled by the methodologies considered. Using the Zachman framework, it was
shown that: the DEMO, BORM and OntoUML methodologies allow us to describe in detail the business
processes that take place at different levels of the organization, from the ontological to the datalogical, and
therefore provide comprehensive information for the multifaceted modeling of an organization. However,
none of the existing methodologies takes the time component and goal-setting into consideration.
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Introduction UML, IDEFE PICTURE [1], which are flexible enough

ackground of the study. The process of enter- to perform modeling in various areas but insufficient to
B prise modeling is highly complicated. At present, | cover all the aspects. That is why our research focuses on
there are many different approaches for mod- | studying the DEMO [2], BORM [3] and OntoUML [4]

eling an organizational structure, for example, ARIS, | methodologies, which are more suitable for multifac-
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eted modeling of the organization and business process
analysis.

When reviewing the literature, it became appar-
ent that each of these three methodologies has a lot
of advantages. For instance, the main contribution
of DEMO is to provide the essential model of an or-
ganization using several diagramming techniques. The
DEMO methodology makes it possible to abstract from
the informational, documentary and organizational re-
alization, while the BORM approach is easier for un-
derstanding by those who are unfamiliar with notation.
Moreover, the existing methodologies allow us to per-
form an analysis of different areas of organizational
structure, thereby giving different recommendations.
An additional point is that there are many practical
examples showing that the structure and processes of
organization continue to be described using different
notations and techniques [1]. However, all the nota-
tions used are based on a number of basic concepts
that can be reused and interpreted in accordance with
other notations and methodologies. In the framework
of this study, the DEMO methodology was taken as a
basic concept. The reason is that the DEMO has the
strongest methodological justification and there are
many examples demonstrating the successful and effi-
cient use of the DEMO in practice. However, using this
methodology alone is insufficient to solve a number of
problems. To overcome these limitations we decided to
use the concepts of other models and notations that are
also popular in practice — BORM and OntoUML.

While the debate over these methodologies seems to
gain popularity, one of the main issues remains unre-
solved. Today there are a lot of tools that support dif-
ferent methodologies, but none of these tools provides
a platform for multifaceted modeling of organizations
combining the DEMO, BORM and OntoUML meth-
odologies. That is why it seemed appropriate to intro-
duce a new methodology developed on the basis of the
three existing ones and create an object-oriented graph-
ics editor.

Statement of the problem. The general purpose of this
study is to create a unified meta-model for a new mod-
eling methodology based on DEMO, BORM and On-
toUML and to analyze the completeness of these meth-
odologies for describing enterprise architecture. The
present investigation focuses on determining the com-
mon principles of these methodologies, finding com-
mon objects and developing a meta-model, which will
be used to create the final software product. It is im-
portant to note that our goal is not only to create a new
unified meta-model, but also to generate an extension
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of this meta-model using Eclipse EMF [5] technology.
This should be done in order to integrate the final soft-
ware with other Eclipse projects and analyze the com-
pleteness of these methodologies within the Zachman
framework [6].

In addition, this investigation should reveal some on-
tological drawbacks of the above-mentioned method-
ologies for analysis of business processes and attempt to
overcome them.

Professional significance. In the framework of this
work, our immediate goal was to create a unified meta-
model for the DEMO, BORM and OntoUML meth-
odologies using Eclipse EMF technology. In order to
achieve this goal, the following specific tasks of further
analysis should be performed:

4 exploring principles and objects of the DEMO,
BORM and OntoUML methodologies, their advantages
and disadvantages within Eclipse EMF technology;

4 identifying common principles and elements of
these methodologies;

4 creating a unified meta-model based on the com-
mon principles and elements using Eclipse EMF tech-
nology;

4 analyzing the completeness of these methodologies
for describing enterprise architecture within the Zach-
man framework.

The problem as stated is of great interest to people en-
gaged in the process of organization modeling and deal-
ing with issues of business processes analysis. Moreover,
the research will contribute to development of a new
approach for multifaceted modeling of organizational
structures. At the same time, this study might be useful
for many organizations which have taken the decision to
modify their business processes.

In Section 1, we present a review of the literature on
the subject. Section 2 offers a comparison of the exist-
ing methodologies. Section 3 presents the development
of a common meta-model for the DEMO, BORM and
OntoUML methodology. In Section 4 we assess the
completeness of the DEMO, BORM and OntoUML
methodologies for describing enterprise architecture
within the Zachman framework. Section 5 presents the
example — “Pizzeria” — to assess the possibilities of the
existing methodologies. Finally, we summarize the work
accomplished.

1. Literature review

The following review was made after studying a large
body of literature on the subject. Since there are numer-
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ous methodologies that include the notion of “organi-
zation modeling” it seemed appropriate to define it in
accordance with the most developed methodologies:
DEMO, BORM and OntoUML. Most researchers take
into account just the most elementary characteristics of
these methodologies, but a few investigations have ex-
plained how these methodologies could be used for dif-
ferent systems.

Our theoretical review starts off with the explanation
of the key definitions of the afore- mentioned method-
ologies.

DEMO, which stands for Design and Engineering
Methodology for Organizations, is based on Enterprise
Ontology, defined by J. Dietz (the author of this meth-
odology) [2]. In turn, Enterprise Ontology is based on
the theory of Communicative Action and the Language-
Action Perspective. According to J. Dietz, DEMO is a
methodology for designing, modeling and engineering
organizations, whose main contribution is to provide
the essential model of an organization using several dia-
gramming techniques, thereby abstracting from the in-
formational, documentary and organizational realiza-
tion (as defined by the DEMO theory) [7].

Numerous studies have demonstrated only the most
elementary fundamentals including explanations of
the basic definitions such as communication, infor-
mation, action, organization as a part of the DEMO
methodology and analysis of four axioms of the En-
terprise Ontology theory, such as distinction, pro-
duction, transaction and composition. However, in-
formation about the methods and diagrams of the
DEMO methodology has been provided by only a
few researchers, among one can namee Ph. Huys-
mans, Kr. Ven and J. Verelst [8]. These authors ap-
plied the Actor Transaction Diagram (ATD) and
Process Structure Diagram (PSD) to obtain abstracts
and high-quality Open Source Software Development
(OSSD) process models, but other diagrams were left
beyond the scope of these research studies.

According to the afore-mentioned group of re-
searchers, DEMO has a strong theoretical founda-
tion and provides clear and unambiguous definitions
for the constructs used in the various models. It gives
clear guidelines on how and why abstractions can be
made [7]. In other words, DEMO analyzes processes at
the ontological level, studying the communication pat-
terns between human actors, instead of the sequences
in which activities are performed. Therefore, DEMO
helps us to understand the process of organization
modeling by providing a high-level and abstract view of
the organization.

BUSINESS INFORMATICS No. 3(37) — 2016

It is difficult to exaggerate the importance of the de-
scribed methodology for the process of information sys-
tems development and Business Process Reengineer-
ing. However, the DEMO methodology is not devoid of
some drawbacks, the most important of which concerns
the understandability and extensibility of DEMO. In or-
der to optimize the process of organization modeling,
it would be appropriate to combine DEMO with other
techniques and methodologies, such as BORM.

BORM, which stands for Business Object Relation
Modeling, was developed in 1993. The theoretical foun-
dation of this methodology is the theory of finite-state
machines. Since 2000, R. Knott, V. Merunka and J. Po-
lak [3] have published a significant number of works with
the support of the Czech Academic link program of the
British Council as a part of the VAPPIENS research
project. According to them, BORM is a complex meth-
od for systems analysis and design; it utilizes an object-
oriented paradigm in combination with business process
modeling.

Many articles written by R. Knott, V. Merunka and
J. Polak fully explain the basic definitions and princi-
ples of BORM, OBA (Object Behavior Analysis) and
ORD (Object Related Diagram). Researchers realize
that BORM differs from other business-oriented devel-
opment methodologies. The difference is as follows: in
BORM, all objects are defined as business objects. Dur-
ing the design process, these objects are changed into a
conceptual object, and then during the implementation
they are evolved into software objects. Thus, BORM re-
quires that the degree of knowledge about an object is
only what is required to enable the development process
to proceed [9]. OBA is a step-by-step, iterative approach
to analysis that helps you cross the conceptual gap be-
tween a description of the “real world” and the syntax
of object-oriented modeling techniques. The result of
OBA is a description of a model for the problem being
analyzed. That is why this model is essential for object
related diagrams (ORD).

R. Knott, V. Merunka and J. Polak point out that
BORM has a lot of advantages. The most important is
that the BORM approach is very easy and simple for
understanding and it makes faster and better analysis of
some business problems. However, its biggest disadvan-
tage is a lack of formal foundations which are necessary
for clear and precise definition of the structure and se-
mantics of ORD. M. Podlouck’y and R. Pergl found
this fact in their article “Towards Formal Foundations
for BORM ORD Validation and Simulation” [10].
These researchers attempted to create formal founda-
tions for BORM which would help not only in under-
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standing the semantics of BORM, but also in imple-
mentation of advanced software tools for this method.
That is why the punch line of their article was to iden-
tify several flaws in the diagram’s behavior semantics
and to propose minor changes and enhancements for
the model.

The researchers mentioned above have formulated
their own theoretical principles named the “simulta-
neity” and “dependency principles” [10]. The “simul-
taneity principle” states that no participant can be split
into multiple instances and thus perform several tasks
in parallel. The “dependency principle” means that a
task A may require another task to be completed be-
fore this task A can be completed. In order to realize
these new principles, researchers have introduced the
concepts of “input conditions” and “output condi-
tions” [10]. The “input condition” is a Boolean ex-
pression, whose variables are the ending transitions in
that state. The “output condition” is a Boolean expres-
sion, whose variables are the outgoing transitions from
the given state. Their new definitions have had a sig-
nificant influence on the development of the BORM
methodology.

Talking about the process of organization modeling,
it is essential to describe one more methodology, — On-
toUML. OntoUML is a conceptual modeling language,
whose meta-model was designed to comply with the on-
tological distinctions and axiomatization of foundation-
al ontology [4]. It has been proposed as an extension of
UML that incorporates in the UML 2.0 original meta-
model a number of ontological distinctions and axioms
put forth by the Unified Foundation Ontology (UFO).
Many researchers in the field of Conceptual Modeling
attempt to explain the basic concepts of this methodol-
ogy and explore a number of patterns, which can show
how OntoUML will be useful for analyzing business
objects and some systems. Among these researchers,
G. Guizzardi, A.P. Gragas and R.S.S. Guizzardi wrote
an article entitled “Design patterns and inductive mod-
eling rules to support the construction of ontologically
well-founded conceptual models in OntoUML” [11].
They attempted to explore an inductive strategy in the
construction of OntoUML models. In their paper, the
authors developed a number of design patterns and
demonstrated how their strategy could reduce the com-
plexity of the modeling process for the novice modeler.
These patterns have had a great consequence for the
OntoUML methodology and the process of business
organization modeling in general.

To summarize, there are a considerable number of
works investigating the basic concepts and principles
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of these three methodologies, demonstrating their ad-
vantages and drawbacks, providing new definitions
and patterns. Notwithstanding the fact that these
methodologies provide an analysis of different areas
of the organizational structure, today there are no
approaches combining the DEMO, BORM and On-
toUML methodologies. In order to completely define
the model of an organization, it is essential to com-
bine these three methodologies, prepare a unified me-
ta-model for existing methodologies and analyze the
completeness of these methodologies for describing
enterprise architecture within the Zachman frame-
work.

2. Comparison
of the methodologies

From the review above, it is appropriate to underline
that these methodologies consider various aspects of
an organization. For that reason, they are suitable for
use in different sorts of situations. In order to solve op-
erational problems which have no effect on the proc-
ess as a whole, the BORM methodology is more use-
ful, because only using BORM does it become clear
which stage of the process had failed. When it is neces-
sary to change the process of work in general affecting
the ontological level of the organization, the DEMO
methodology is more appropriate. When you need to
provide a fundamental change in the process of work
including staff changes, it is advisable to use the On-
toUML methodology in addition to the DEMO meth-
odology, because it analyzes the relationships and em-
ployee hierarchy. Since we consider an organization as
a complex system, a complete analysis of the system-
atic approach is to be made. This means that the meth-
odologies that we have taken as a basis should meet its
basic principles [12]. That is why it is appropriate to
identify the key concepts inherent in the methodolo-
gies in order to perform an analysis of the organization
and to evaluate these methodologies for conformity to
the identified principles and concepts. These concepts
have been developed on the basis of the Levenchuk [13]
study. The results are presented in Table 1.

As we can see, these methodologies include almost
all the concepts inherent in the systematic approach to
the modeling of an organization and meet almost all
requirements. But none of these methodologies em-
braces all of the concepts reviewed above. Thus, in or-
der to overcome this drawback and provide a multifac-
eted analysis of the organization, it is appropriate to
consider them together.

BUSINESS INFORMATICS No. 3(37) — 2016
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Table 1.
The methodologies for relevant concepts of the systematic approach

Concepts | DEMO | BORM | OntoUML
Examination of the organization not only as a “black box”, N N N
but as a “white box” [5]
Examination of three levels of organizational structures: +/- -
human activities, the operation of computer programs, (does not examine the function- + ggg%ﬁ%%ﬁm'&e
supporting infrastructure for programs ing of computer programs) computer progr%ms)
Investigation of the activities of objects and actors, +/- +/- +/-
processes and data, the functional components of programs (does not analyze the functional (does not analyze (does not analyze IT
and IT equipment programs and IT equipment) IT equipment) equipment)
Exploration of answers to the questions: how to divide responsi- +/=
bilities and authority between people and groups of people and + (has no information about +
what practices (technology) are used within the enterprise employee hierarchy)
Examination of the organization throughout its life cycle + + -
Examination of the controlling, controlled subsystem, N N N
as well as external systems

The analysis of comparisons allows us to understand
that despite what these methodologies have in common,
they consider different areas of the organizational struc-
ture. Exactly the combination of these two factors leads us
to conclude that in order to completely describe the or-
ganization and provide its multifaceted modeling, it is ap-
propriate to bring together these three methodologies on
the basis of their common concepts, ideas and elements.

3. The development of a common
meta-model for the DEMO,
BORM and OntoUML methodologies

In order to create a common meta-model, it is advis-
able to use the Eclipse EMF technology. Eclipse EMF
or Eclipse Modeling Framework is a basis of the Eclipse
Modeling Project, that is one of the most promising plat-
forms for developing tools for visual modeling using the
Eclipse technology. EMF is a technology for code gen-
eration in order to create tools and other applications
based on structured data diagrams of the model specifi-
cation presented in XMI. In order to ensure the genera-
tion of a complete meta-model, it seems appropriate to

use the Domain Model (*.ecore and *.ecore_diagram):
a meta-model that defines all of the elements, attributes,
relationships that are used in the model [5].

DEMO consists of 4 models that can be represented in
the form of certain diagrams:

4 ATD and OCD corresponds to the Construction
Model,

4 for Process Model, it is necessary to prepare a Process
Structure Diagram;

4 for construction of the Action Model, it is a common
practice to use Action Rule Specifications;

4 Object Fact Diagram is used for the State Model [11].

Exactly the ADT, OCD, OFD and PSD diagrams are
reflected in the final meta-model. In the process of or-
ganizational modeling, it has been appropriate to stress
that many objects are duplicated. This fact has helped to
identify common elements and to create them once for
reuse. Based on an analysis of the relationship between
the diagrams, it has been extremely interesting to iden-
tify three types of common elements for which this pos-
sibility could be provided. These groups of elements are
presented in Table 2.

Table 2.
General elements of the DEMO methodology

General elements | ATD | PSD | OFD | 0CD

Elementary Actor General Object Elementary Actor
Actor Actor Boundary

Composite Actor External Object Composite Actor

. . Transaction Boundary and four steps: .

Transaction Transaction Request (rq), Promise (pm), State (st), Accept (ac) Result Fact Transaction
Boundary Boundary - - Sol

BUSINESS INFORMATICS No. 3(37) — 2016
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p
Participant A

'} State A1 '

Activity A2

State A3

( State A6 )( State A7 )

e
State A8

N—————’

J

Fig. 2. Schematic representation of the ORD

Based on the identified groups of common elements, a
common meta-model for the DEMO methodology has

been constructed (Figure ).

In the framework of this research, one more method-
ology, — BORM, — has been considered. For the BORM
methodology, it has been accepted to allocate the ba-
sic elements of the Object Relational Diagram (ORD),

such as [9] (Figure 2):

<> participants — employees, organizations and sys-

tems involved in the process;
<> states — intermediate phases;

<> activities (transactions) — the channels representing

interaction between users.

A general meta-model for the BORM methodology is

presented in Figure 3.
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Participant B

} State B1
State B2

State B4

For the OntoUML methodology. it has been essential
to identify common objects, elements and connections
for all three levels of methodology: UFO-a, UFO-b,
UFO-c [14] (Figure 4).

Comparing the descriptions of these methodologies in
order to construct a common meta-model, it has been
appropriate to select four groups of general objects that
have similar characteristics, attributes and functions in
all three methodologies ( Table 3).

Table 3.
General elements of the DEMO, BORM
and OntoUML methodologies

 EEEEEEEER General
State B6 objects DEMO BORM OntoUML
=
ATD, OCD: Actors Universal
Actors PSD: Actor Boundary Participants | Object, excl.
OFD: Objects Antirigid Sortal
-
ATD, OCD: transaction,
Transactions | PSD: Transaction Boundary | Actions Action event
OFD: Unary/Binary Result
0CD: Aggregate
Databases Transaction - Aspects
States OFD: Fact Type States Antirigid Sortal

On the basis of the selected groups, a final meta-mod-
el is presented in the following scheme:

e Level 1 — Entities: The total essence of all elements
of the methodology;

e Level 2 — General objects: Four groups of shared ob-
jects described above;

e Level 3 — Methodologies: All the elements of the
DEMO, BORM and OntoUML methodologies.

The common meta-model is constructed on the base
of this scheme.

B BORM

0. 1diagram

E ORD

(_ Element2
0.~ E;menn

B Process

B Process

O | abel:EString

—

[
B state

]
B Action

O L abel:EString

= Label:EString

Flows

Fig. 3. A general meta-model for the BORM methodology
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% E'Né?ne:EString FormalRelations
;" 0.*
A

I C |
HRelator |°- i H IntrinsicAspects
O Features:Estring

MaterialRelations

BSortal
0.* 0.*
CompositionLink

B Mixin

AggregationLink

B AntiRigidSortal B RigidSortal

0.

AY
0.+ / UFOD1 O.XUFObZ HUFOc
B State B Event
o g{ype: EString = Type: EString
o Name:EString O Name:EString
A MAT: UFO2
~7
= A 0“*
o |calop - Action g Al:ti}e/Event
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O Name:EString = -
Action1

0.”

Referencet

Fig. 4. A general meta-model for the OntoUML methodology

4. An assessment of the completeness
of the DEMO, BORM and OntoUML
methodologies for describing enterprise
architecture within the Zachman framework

The above analysis shows that the set of the DEMO,
BORM and OntoUML methodologies covers many ar-
eas and aspects of the organization. In order to clarify
them, it was deemed best to use one of the most common
tools — the Zachman framework [6]. The main objective
of this model is a logical partition of the enterprise archi-
tecture into sections in order to consider the enterprise
architecture with different levels of abstraction.

Since each of the cells of the Zachman framework de-
scribes an architecture or independent model that an
organization might have, it was essential to make an at-
tempt to relate each of them with at least one of the three
investigated methodologies. The results of this correla-
tion are shown in 7able 4. In this table:

4 light-gray cells correspond to the OntoUML meth-
odology;
4 dark-gray cells correspond to the BORM method-

ology;
4 vertically shaded cells correspond to the DEMO

methodology;

4 white cells — without existing methodologies.

The results presented in Table 4 complement our find-
ings above and identify a number of additional deficien-
cies:

<> the DEMO describes an organization as a system;
that is why it can be used for the complete description of
the System Representation Models;

<> the set of the DEMO, BORM and OntoUML
methodologies allows us to describe in detail the busi-
ness processes of the organization at different levels,
from the ontological to the datalogical;

<> none of the reviewed methodologies is intended to
describe the program code and program implementa-
tion (Operations Instances);

<> none of the reviewed methodologies takes the time
component and goal-setting in the Scope Context and
Business Concepts perspectives into consideration.

Thus, the set of the investigated methodologies:

e contains all the concepts inherent in the systematic
approach to the modeling of organizational structure;

e allows us to provide a detailed analysis of the busi-
ness processes of the organization, its objects and rela-
tionships;

e and thus provides information sufficient for multi-
faceted modeling of organizational structure.

BUSINESS INFORMATICS No. 3(37) — 2016
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Table 4.

Assessment of completeness of the DEMO, BORM and OntoUML methodologies
in the frame of the Zachman framework

How? | Where?
DEMO
Business context planners DEMO OntoUML
OntoUML OntoUML
OntoUML DEMO
Business concept owners OntoUML DEMO
DEMO OntoUML
DEMO DEMO DEMO DEMO DEMO DEMO
Business logic designers OntoUML
OntoUML
BORM
BORM
Business physics builders OntoUML
OntoUML
Business component
implementers OntoUML BORM
The enterprise OntoUML BORM

However, these methodologies don’t take the time
component, goal-setting and description of program
implementation into account. But the assessment of the
transactions duration and the impact of a particular trans-
action on the business process in general is important to
achieve the strategic goals of the organization. Hence, it
is advisable to consider the possibility of combining the
DEMO, BORM and OntoUML methodologies with
other tools to overcome the shortcomings. BMM (Busi-
ness Motivation Model) [15] can serve as an example of

such tool. It combines elements of the objectives defini-
tion (mission, goals, vision, tactics, strategy), as well as
elements of business — processes (Business Rules, Course
of Action, Desirable Result), establishing a link between
them. That is extremely helpful for the integration of this
model with the investigated methodologies and for cover-
ing the sixth aspect of the Zachman framework (Figure 5).

However, asthe Tables 1—3show, the set ofthe DEMO,
BORM and OntoUML methodologies is enough for
multifaceted modeling of organizational structure.

] BUSINESS MOTIVATION MODEL i
1 1
Fmmmmmm—mm——————— - 1 1
! Referenced elements | ' — = i
: defined externally : E o & Al Desired Result E
: Organization Unit | 1€ = = = = = > 6] '
5 : : aolc :
| | ; ;
! ! ] | Business Policy | !
! . ; { Business Rule_] :
e —— ! : :
; 1 :
! B Influencer | :
1 "
: , External Influencer | - ‘ﬁ;%tteg} il :
1 1
: ] Internal Influencer | Inluencer :
1 1
1 b o o o = = e - -
| A
FPm—————— e e e e — - ———————— Lemmmmc e e e = -

1 1
: Common Business Vocabulary that supports the Business Motivation Model and other referenced elements of business models ;
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Fig. 5. The structure of BMM (Business Motivation Model)
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5. Application of the DEMO, BORM and
OntoUML methodologies

In order to assess the possibilities of the existing meth-

odologies, it is essential to consider a popular example of

a “Pizzeria” such as was used by J. Dietz [2].

CAO1 A02
101 AO1 102 Baker
Customer Completion Preparation
T03
Paymenty Completer
CAQ2
T04
Deliverer PIZZERIA
Delivery

Fig. 6. The ATD diagram for the DEMO methodology (for the “Pizzeria”)

Problem Statement: To order a pizza, the client needs
to come into a pizzeria or make a phone call. In both
cases, the manager writes down the name of the custom-
er, the products ordered, the total cost, and the delivery
address of the customer if necessary. After baking, the
chef sends the order to the order box. If the client does
not need the order to be delivered, the order is given to
the customer. If delivery is ordered, the order is trans-
ferred to the courier. The courier delivers the pizza to
the customer to the address specified in the order. After
delivery, the customer pays the order.

There is the following description for the DEMO
methodology (Figures 6—9).
These diagrams describe the organization as a system

and give a complete picture of its activity, but omit the
description of the technological content of the activi-

: RO1

purchase P has been completed

Person

person G is the customer of purchase P

: RO3

purchase P has been paid

Purchase

AO1 Completed

CAO1 Customer?

AO2 Baker

CAO1 /\ A2
\ / Baker
Customer Preparation
Completer
CAO2
Deliverer PIZZERIA

Customer data

Fig. 9. The OCD diagram for the DEMO methodology (for the “Pizzeria”)

: R02

purchase P has been prepared

purchase P contains pizzas of kind K

‘ : R04

purchase P has been delivered

Fig. 7. The OFD diagram for the DEMO methodology (for the “Pizzeria”)
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ties, because the DEMO methodology describes the on-
tological level of the organization.

Let’s consider the “Pizzeria” example using BORM
(Figures 10—12) methodology. This methodology in-
volves the description of not only the ontological level
of organization, but also datalogical and infological.
That is why the business processes are considered with
the demonstration of all involved technologies and data-

Customer

Completer Assortment

Informs
about

»

Select product

o= products
Products avialable
Product
is selected
w_\
i »( Informs about
Select 'O_”“y N "\ customer
Information
y about
Location customer
is selected

Send order

Fig. 70. The description of the ordering process
with the BORM methodology (for the “Pizzeria”)

Customer

Deliverer Custom base

Send
information
about order
to deliverer

Get
information
about order

Informs about
customer

= &

Information Information
about about
order customer

Order is ready
for delivering

Customer

Delivery
of the order
to custome

The order
is delivered
to customer

Get payment
for the order,
A4
Complete
order
()

Fig. 11. The description of the process of order preparation
with the BORM methodology (for the “Pizzeria”)

Accepting
the order

Payment for
the order =

Paymen

Rejection for
the order
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Fig. 12. The description of the process of order delivery
with the BORM methodology (for the “Pizzeria”)
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Social being Group
1 {essential 1 [“conective”
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Customer | get orderfrom1 .| completer ot
1“*- “ preparation
1] deliveryto of the order
nrolen 1
Deliverer

send order to

characterization

“Kind”
Person

"mode" CustomerState

ordered product
address
sum of order

Fig. 13. Description of “Pizzeria” within OntoUML (UFO-A) methodology

bases, so the description with the BORM methodology
takes a few diagrams.

Furthermore, it is essential to give a description of this
case using the OntoUML methodology. Because the
presently existing version UFO-A describes only objects,
their interaction and hierarchy, it is difficult to assess it
with the DEMO or BORM methodologies, which focus
on the description of the organization’s business proc-
esses (Figure 13). But OntoUML, as well as the DEMO
methodology, considers the ontological level of the or-
ganization and describes its objects.
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In order to evaluate the effectiveness of the exist-
ing methodologies, we conducted a survey in which we
asked a group of business analysts to choose the meth-
odologies that are more suitable in the specified business
situation:

1. The company “Pizzeria” has lost 30% of its revenue
today because a few orders were delivered to the wrong
address, despite the fact that information obtained by a
person with the role of “Completer” was correct. What
was the reason?

2. The company “Pizzeria” decided to create a website
so customers could place an order online. What changes
are needed in the current process?

3. The company “Pizzeria” has decided to open anoth-
er branch in the city center, which is going to operate in
the same way as the existing one. But it needs to reorgan-
ize the staff and hire full-time couriers. How will this af-
fect the current process of work?

4. It became clear that it is unprofitable for the or-
ganization to keep two full-time cooks, because their
workload is 50%. Therefore, to reduce costs, it has de-
cided to keep the process of orders preparation within
one market place. The other branches just deliver ready
semi-finished products. What influences the decision?

Analysis of expert responses shows that it is appropriate
to use the BORM methodology in case the changes do
not affect the course of the process as a whole, because
only this methodology shows the details of the process

and allows us to understand which stages of the proc-

ess have failed. When it comes to changing the working
process in general, which affects the processes at the on-
tological level, the DEMO methodology is more suit-
able. When we are talking about fundamental changes
in the process of work, affecting the employee hierarchy,
it is advisable to use the OntoUML methodology along
with the DEMO methodology, because they describe the
relationships and staff communication within the com-
pany (7able 5).

From the examples and the results provided, we may
conclude that the methodologies considered have a lot
of similarities and differences, but they focus on the
different aspects and activities of the organization us-
ing different methods of analysis. That is why for the
multifaceted analysis of organization it is essential to
take into account the results of simulation analysis us-
ing the methodologies investigated combining their re-
sults.

Conclusion

As noted above, the DEMO, BORM and OntoUML
methodologies use different ways for analysis of the or-
ganization and its business processes. In order to com-
pletely realize the process of organization modeling, it
has been essential to combine these three methodolo-
gies, comparing them and identifying common elements
and concepts.

Firstly, it has been useful to describe in detail each of
the specified methodologies, reveal the essence of their

Table 5.

The responses of experts to the questions above

Experts Answers to Answers to Answers to Answers to
P Question 1 Question 2 Question 3 Question 4
- DEMO, because there will be
e uEi;r%Re'://lélﬁzt:E)\rq”;ljlt the changes of the process at the onto- OntoUML — because there will
e inf%lo ical or dataloaical logical level, and BORM, because | OntoUML — because there will be be changes in relationships, and
p level i% order to et g full it will be necessary to show pecu- changes in relationships. DEMO, because the process of
icture of the si%uati on liar features at the infological level work will be changed radically.
p due to the new information flows
Expert 2 BORM DEMO DEMO OntoUML
Expert 3 BORM BORM, DEMO DEMQ, OntoUML OntoUML
OntoUML,
DEMO, the changes in business [t needs a new hierarchy, OntoUML
Expert 4 BORM model will lead to the changes in DEMQ, If we hire full-time couri- DEMO
the process at the highest level ers, it will change the model of
processes at the ontological level.
. DEMO, this will require a change
BORM, because it is : e
» DOLdUob in the business-processes of the
Expert5 pmti)r?g)l}r/nwaaftia(;l#rf?ow the BORM DEMO company due to the change of its
business model
Expert 6 BORM DEMO DEMO OntoUML, DEMO
Expert 7 BORM DEMO OntoUML DEMO
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diagrams, notations and basic principles. The results
have demonstrated that the unified methodology could
better serve the purpose of multifaceted modeling of or-
ganizational structure.

Secondly, in order to solve the problem of the missing
tool support for these methodologies, it has been worth-
while to represent this unified methodology in the form
of the meta-model, which has been used as a basis for a
future open software platform for multifaceted organi-
zation modeling.

Using the Eclipse EMF technology for developing
this meta-model, the future software will be provided
with extensibility and the opportunity for integration
with other Eclipse projects. This meta-model may be
presented as a basis for international consulting com-
panies.

Furthermore, in the framework of this research it has
been desirable to assess the completeness, validity and
scope of the DEMO, BORM and OntoUML method-

ologies for describing enterprise architecture within the
Zachman framework. It was found that the set of the in-
vestigated methodologies has allowed a detailed descrip-
tion of business processes of the organization at differ-
ent levels, from the ontological to the datalogical. At the
same time, none of them has involved the description of
software implementation, the time component and goal
setting. Therefore, it is advisable in the future to consid-
er the possibility of combining the DEMO, BORM and
OntoUML methodologies with other tools to overcome
the drawback.

The analysis presented above of the investigated
methodologies based on the opinions of experts has
also shown that only the combined use of the DEMO,
BORM and OntoUML methodologies allows us to de-
scribe the organization completely. The new method-
ology is going to make it possible to assess the quality
and reflect the whole picture, which is important for
the process of multifaceted organization modeling. ®
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AHHOTaUA

B nmanHoOit pabGoTe uccienyloTcss Haubosee pa3BUTbIE METONOJOTUH, WCIIONb3yeMble MJISI MHOTOACIEKTHOTO
MonenupoBaHus opraHuzanuu. [IpobiieMaTrKa 3aKiTIOUaeTcsl B pa3IMIHbIX MMOIXOIaX MCCIEAYeMbIX METONOJOTHI
(DEMO — Design and Engineering Methodology for Organizations, BORM — Business Object Relation Modeling
u OntoUML) x aHaiu3y opraHuzalMd U ee OM3HEC-NPOLEeCCOB, YTO MPUBOIMUT K Pa3JIMYHBIM pe3yJbTaTaM,
YCITOXHSIONTUM TPOIIecC OPTaHU3aIlMOHHOTO MoiepoBanusi. KpoMe Toro, Ha TaHHBI MOMEHT HET TPOTPAMMHOTO
obecrnevyeHus1, MO3BOJISIOLIEro paboTaTh ¢ JaHHBIMU METONOJIOTUSIMU. UMEHHO MO3TOMY LIe/IbI0 JaHHOM PabOThI
SBJIsIeTCs co3aaHue ¢ momolibio TexHosoruu EclipseEMF enunoil Mmeta-monenu, 6asupytonieiics Ha ucciaeayeMblx,
Y aHaJU3 MOJHOTHI MOMENU IS ONMCAHUS apXUTEKTYpsl npennpusatus. Co3naHHass MeTa-MOIENb OYIeT CIIyXKUTh
OCHOBOI 17151 HOBOI OTKPBITOM TIaTHOPMBI 17151 MHOTOACTIEKTHOTO MOAETNPOBAHMSI.

B xome u3yueHuss m aHanM3a HAHHBIX METONOJOTHMI OBUIO BBISIBIEHO, YTO UX COBOKYITHOCTH CONEPXKUT BCE
KOHILIETTHI, MPUCYLIME CHUCTEMHOMY IOIXOAY K MOIEIMPOBAHWIO OPraHMU3alMU, a TAaKXKe MO3BOJISIET MPOBECTU
NETaTbHBIN aHaM3 OM3HEC-TPOIECCOB OpTaHMU3allii, OOBEKTOB M WX B3aMMOCBs3ell. [103TOMy COBOKYIHOCTBH
METOMIOJIOTUIA TIPENOCTABISIET MCUEPIBIBAOINIYI0 WHGMOOPMAIIUIO TSI MHOTOACTIEKTHOTO MOJAEIMPOBAaHUST OU3HEC-
MpOIIecCOB opraHu3anuu. iIMeHHO No3ToMy TaHHbIE METONOJIOTMU HEOOXOAMMO paccCMaTpuBaTh BMECTE.

151 O1IeHKN BO3MOXHOCTH OOBEIMHEHUS TaHHBIX METOMOJIOTUIl OBUIO TIPOBENEHO MX NETabHOE CPaBHEHUE.
PesynbraThl mokasanu, 4To, HECMOTPSI Ha TO, YTO JaHHbIE METOIOJIOTMY aHAIU3UPYIOT pa3Hble cepbl AeSITETbHOCTU
OpraHu3alluu, y HUX €CTb OOl 0a30Bblii HAOOP KOHUENTOB, MPUHLMIIOB U 3jeMeHTOB. Ha 0a3e BblaeneHHbIX
IPYIIN OOIIKX 3JIEMEHTOB U ¢ ToMolbio TexHonoruu Eclipse EMF 6bu1a co3nana 0600611eHHast MeTa-Moiesb B hopme
Ecore-monenu, siBisifoliasicss OCHOBOW TMOJHOLIEHHOM Cpellbl MOAEIMPOBaHUSI. DTa MOJENb HE TOJBKO BKJIOYAET
uHcTpyMeHTapuit it DEMO, BORM u OntoUML, HO ¥ comepXUT UX CBA3U, YTO MPEIOCTABIISIET ITOIH30BATEITIO
BO3MOXHOCTb [UISI TMPOBENEHUS] MHOTOACIEeKTHOTO aHajiu3a OpraHu3alud U CIIOCOOCTBYET BbIpAaOOTKE HOBOIO
Mo/Xoa K MOIEIUPOBaHUIO opranu3aiyu. C MoMolipio Moeau 3axmMaHa ObUIO BBISIBJIEHO, UTO 3TU METONOJOTUU
MO3BOJISIIOT TIPOBECTU OIMUCAaHNE OM3HEC-TPOIECCOB HAa PAa3HBIX YPOBHIX OPraHU3alMM, OT OHTOJIOTUYECKOTO JO
JATaJIOTMYECKOro, MPENCTaBIIsIsl UCUEPITBIBAIOLLYI0 NHGOPMALIMIO 711 MHOTOACTIEKTHOTO MoaenvpoBaHus. OnHaKo
BCE MccreyeMble METOOJIOTUU YITYCKAIOT U3 BHUMAaHUS BPEMEHHOI acrekT U 1ieJienoaraHue.

KiioueBbie ¢j10Ba: MHOIOACIIEKTHOE MOJEIMPOBAHME OpraHu3aLuu, apxutekrypa npeanpustus, DEMO, BORM,
OntoUML, yHudpuuupoBaHHas MeTono0rust, Mmoneib 3axmaHa, Eclipse EME, cucrematnyeckoe mMonenupoBaHue

OpraHu3aluu.
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