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In the paper the analysis of methods of modeling of activity of the enterprise
is carried out. It is shown that at present there is no single commonly accepted
method for modeling the activity of an enterprise. And this, in turn, prevents the
development of a single tool for its simulation. This circumstance follows from the
initial position of the theory and practice of enterprise modeling and business
processes, namely, the process approach to the presentation of the activity. The
method of establishing unambiguous correspondence (likeness) of architectures
of the functional, organizational and infor-mation representations of the enter-
prise is proposed.
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IIpoananizosarno memoou mooenosanus OisinbHocmi nionpuemcmsa. Iloka-
3aHO, WO HUHI HEMAE €OUHO20 3A2ATIbHOBUSHAHO20 MEMOOY MOOEN08AHHS Ollb-
Hocmi nionpuemcmea. A ye, 3i c6020 OOKY, NepPeuKooHcae po3pooyi €OUHoO20 iH-
cmpymenmapito 0is 1020 Mooentosants. s oocmasuna sunausae 3 8UXioHoi no-
3uyii meopii ma npakxmuxu MoOen08arHs NIONPUEMCMEA U DI3HeC-npoyecie, 30K-
pema npoyecHozo nioxody 00 NOOaHHs OisibHOCMI. 3anponoHO8AHO Memoo
VCMAHOBNeHHsT 0OHO3HAYHOI 8i0N08iOHOCMI (NOJIOGHOCME) apXimekmyp GyHKYio-
HAbHO20, OP2aHi3ayiliHo20 Mma IHPOPMAayitiHo20 NOOAHb NIONPUEMCMEA.

KitouoBi cnoBa: cucmema, nodauts;, nodionocmi; nooamus iHgopmayii;
@yHKYyiOHAIbHE NOOAHHSL.

IIpoananuzuposarvl Memoovl MOOEIUPOBAHUSL OesIMETbHOCTIU NPEONPUAIMUSL.
Tlokasano, umo 6 Hacmosuee 6pemsl Hem eOUHO20 OOUWENPUSHAHHO20 Memooa Mooe-
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JIUPOBAHUSL OesIMETbHOCIU NpeOnpusimust. A 5mo, 8 c8010 ouepedb, NPensmcmeyem
paspabomke eOUHO20 UHCMPYMEHMAPUsL Ol e20 MOOenUuposanus. Imo ob6cmosi-
MeNbCMBo credyem U3 UCXOOHOU NO3UYUU Meopul U NPAKmuKy MoOeaupoBaHus.
npeonpusimus u 6U3Hec-npoyeccos, a UMEeHHO NPOYECCHO20 N0OX00a K Npeocmas-
JeHuro dessimenvHocmu. [Ipednodcen memoo ycmanosnieHuss 00HO3ZHAYHO20 COOM-
semcmesus (no0obus) apxumexmyp @GyHKYUOHATLHOO, OP2AHUZAYUOHHO20 U UH-
Gdopmayuonrnoco npedcmasieHull NPeOnpuUsMus.

KitoueBsie cnoBa: cucmema; npedcmagienue; cxo0cmed, npeocmasieHue
ungopmayuu, GyHKyuoHaibHoe npedcmasieHue.

Problem formulation. Any modern enterprise is considered to be a com-
plex system, the studying of which has to be done using the appropriate business
models. So occurs the task of forming an integrated representation of the enter-
prise on the basis of relevant models.

According to the international standard 1ISO 19439 [1] next terms for the
following models of representation of enterprises were defined:

« 3.32 function view: enterprise model view that enables the representation
and modification of the processes of the enterprise, their functionalities, behav-
iors, inputs and outputs;

« 3.40 information view: enterprise model view that enables the representation
and modification of the enterprise information as identified in the function view;

« 3.52 organization view: enterprise model view that enables the representa-
tion and modification of the organizational and decisional structure of the enter-
prise and the responsibilities and authorities of the individuals and organizational
units within the enterprise;

« 3.61 resource view: enterprise model view that enables the representation
and modification of enterprise resources.

But this standard doesn’t cover requirements for formulating models ac-
cording to defined views. Also the task of integrating these representations of en-
terprise models is not covered. In this case, under integration you can understand
the formation of an integrated modeling environment. Therefore, there is the task
of studying the methodologies for the formation of these models of enterprise rep-
resentation. An important issue is finding answer to the question: is there an in-
ternal link between the models or not?

For example, the definition of information representation tells us that this
representation “allows you to represent and change the information about an en-
terprise identified in a functional representation”. It means that the information is
identified in a functional representation and then presented in an information rep-
resentation. It follows that these two representations must be connected. So next
question appears: in what form this link is realized?
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Analysis of recent researches and publication. In article [2] was present-
ed an analysis of existing tools for modeling business processes with the use of
information technology, and their comparative characteristics. A. M. Vendrov
mentioned [2]:

“The main area of application of business models is the reengineering of
business processes. It provides the construction of models of current and future
activities, as well as the plan and program of transition from the one state to an-
other. Any modern enterprise is a complex system, its activities include perform-
ing tens of thousands of functions that mutually influence each other and opera-
tions. Man is not able to understand how such a system functions in detail — it
goes beyond capabilities. Therefore, the main idea of creating so-called “AS-IS”
models (as it is) and “AS-TO-BE” (as it should be) is to understand what the en-
terprise is doing (and will be doing) and how it is operating (and will be operat-
ing) to achieve its goals”.

The most known are next models of business processes:

— function analysis method SADT (Structured Analysis and Design Tech-
nique), that was formalized and published as IDEFO in 1981 [3];

— method for process modelling IDEF3. The IDEF3 method is a scenario-
driven process flow description capture method intended to capture the
knowledge about how a particular system works [4];

— data flow model also known as DFD (Data Flow Diagram) [5];

— method ARIS (ARchitecture of integrated Information Systems) [6];

— Ericsson Penker extension of UML (Unified Modelling Language);

— modelling method used in RUP (Rational Unified Process) [7].

For business processes modelling next perspective research is being carried out:

Project UEML (Unified Enterprise Modelling Language) [8]. The basis for
the project are the models of GERAM (Generalized Enterprise Reference Archi-
tecture and Methodology) and Zakhman.

The OMG project is a consortium of software developers and users repre-
senting various commercial, government and academic organizations with a total
of 800 participants [9]. The work of OMG in the field of business process model-
ing relates mainly to the concept of Model Driven Architecture (MDA) [10]. Ac-
cording to [11]:

“MDA also known as Model Driven Architecture. This is an architecture that
describes a new way of software development. As it is flows from the model name
within the framework of this architecture the creation of applications is based on the
development of a program model. The obvious advantages of this approach are:

— independence of the model from the development tools provides the pos-
sibility of implementation on any software platform;

—an application implemented in the MDA architecture can be easily mi-
grated from one operating system to another;
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—significant savings in resources while implementing the program on sev-
eral software platforms simultaneously;

—the architecture allows some kind of automation for the programming
process”.

In [12] mentioned:

“In fact, the development of enterprise architecture can solve one of the sig-
nificant problems of interaction between business and IT, which has the name
“alignment” that means synchronizing the capabilities and needs of business and
IT... Thus, the use of information technology to solve business problems occurs
through the following processes, which, as usual, go parallel way:

—modeling of information (development of the information architecture),
which ensures the execution of business processes of organization (meeting exist-
ing information requirements);

— formation of a portfolio of application systems (definition of the architec-
ture of applications), which process this information in accordance with some
functional requirements;

— construction of infrastructure (technological architecture forming), which
provides the work of application systems at the level described in the operational
requirements (reliability, scalability, etc.)”.

From the above review of the latest research and publications, the task of
integrating the enterprise with the means of information technology is relevant
and at present time number of projects are being implemented it.

However, it should be noted that the determining factor in the formation of
the investigated methodologies is the approach in the form of representations of
the enterprise “AS-1S”.

At the same time, various forms of representation for an existing enterprise are
formed on the basis of consideration of its activities from different points of view.

On the other hand, the question arises whether there is at least one of the views
defined in ISO 19439, which can be recognized as an ideal, independent of the forms
of activity of any enterprise? That is realization of the concept “AS-TO-BE”.

After all, if such a representation exists, then there is a problem of matching
between this representation and other representations, as it is supposed, for exam-
ple, in the ARIS method.

In work [13] was performed a comparison of the functional representations
of human activity architectures on the basis of the functional system architecture,
in accordance with the theory of functional systems of academician P. K.
Anokhin and the architecture of the functional representation of the control sys-
tem for a certain stratum of control parameters according to M. Yu. Melzer’s the-
ory of dialogue management [14]. Their similarity has been proved, which en-
sured the establishment of an ideal architecture for the functional representation
of the enterprise.
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On the basis of this model, in work [15] was performed a comparison of the
functional representation architecture of the enterprise and the architecture of its
organizational representation. On the basis of the fact that the functions defined in
the functional representation of the enterprise are realized by specialists who are
part of the respective functional units of the enterprise, similarity is established
between these representations. In this case, the architecture of a functional repre-
sentation is recognized as the primary in relation to the architecture of the organi-
zational representation.

So, the problem of determination the level of relations between the func-
tional representation of the enterprise and information representations on the one
hand, and organizational representation and information on the other arises. At
the same time, two approaches to solving the problem should be considered: on
the basis of the principles of physiological cybernetics and on the basis of the
principles of technical cybernetics.

Purpose of the article is to determine the level of relations between the
functional representation of the enterprise and information representations on the
one hand, and organizational representation and information on the other.

Main material. From the above it follows that the solution of the set of
tasks is possible by analyzing the functional view and identifying on its basis the
information view on the basis of the principles of technical cybernetics, or by ana-
lyzing an organizational view that is similar to the functional in accordance with
the principles of physiological cybernetics and the identification on its basis the
information view.

Unfortunately, the theory of functional systems, like physiological cyber-
netics, develops independently from the theory of information systems, which is
part of technical cybernetics.

In order to establish correspondence between functional and informational
views in terms of technical cybernetics, one must first consider the method of
SADT functional simulation, as well as the method of modeling DFD data flows.

A. M. Vendrov characterizes the method of functional modeling in the fol-
lowing way [2, 9]:

“The SADT method is most suitable for describing the top level manage-
ment processes. Its main advantages are as follows: ...the completeness of the de-
scription of the business process (management, information and material flows,
feedback)”.

In this methodology, information flows link the corresponding functions
(functional blocks) among themselves. In this case, the functional model in the
form of the IDEFO diagram only displays the information links between the func-
tional blocks. In this presentation there are no important elements of the compa-
ny’s information view: sources of data and sources of knowledge, which are the
basis for the formation of relevant databases and knowledge bases of information
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management systems of the enterprise. Also the task of forming an ideal architec-
ture of a functional representation of activity, that is, in the form of “AS-TO-BE”,
IS not covered.

According to [2, 13] method of data flow modeling DFD:

“...I1s defined as a hierarchy of diagrams of data streams describing the
asynchronous process of transforming information from its introduction to the
system to the consumer. Sources of information (external entities) generate in-
formation flows (data streams) that transfer information to subsystems or process-
es. Those, in turn, transform information and generate new streams that transfer
information to other processes or subsystems, data stores or external entities-
consumers of information”.

According to this methodology, “sources of information generate infor-
mation flows that transfer information to subsystems or processes”. That is, the
specified flows in this approach are recognized as dependent on the functional
representation of the activity and are determined by the architecture of the system
of processes and subsystems, as well as the presence in this architecture of pro-
cesses and subsystems of data drives. This methodology corresponds to the SADT
methodology of functional modeling, since it is based on a process approach to
enterprise performance representation.

This methodology does not imply the establishment of an ideal information
representation architecture in the form of “AS-TO-BE”. Instead, the principle of
forming an information representation architecture in the form of “AS-1S” is im-
plemented. Consequently, the functional view of the enterprise and its corre-
sponding presentation in the form of data flow diagrams will always be unique for
each enterprise.

A similar situation arises when applying the ARIS modeling method [2, 19]:

“The ARIS modeling method is based on Professor August-Wilhelm
Scheer’s theory of integrated IC construction, which defines the principles of vis-
ual representation of all aspects of the operation of the analyzed companies. ARIS
supports four types of models that reflect different aspects of the researched sys-
tem: organizational models...; functional models...; information models...; man-
agement models... The ARIS method allows you to describe the organization’s
activities from different points of view and establish relationships between differ-
ent models. However, such an approach is difficult to implement in practice, as it
entails a high cost of resources (human and financial) for a long time. In addition,
the ARIS tool environment is expensive and difficult to use”.

In this method of enterprise integration it is possible to “establish connec-
tions bet-ween different models”; however, the task of forming at least one repre-
sentation in the form of “AS-TO-BE” — the ideal representation — is not covered.

It follows that in the theory of information systems (technical cybernetics)
at this time there are different approaches for modeling the enterprise in the form
of different views. The task is to integrate these views in two ways:
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— establishing links between different model representations (ARIS method);

— formation of an integrated modeling environment for specific forms of
business representation (1SO 19439).

On the other hand, in the theory of physiological cybernetic systems on the
basis of the theory of functional systems, the architectonics of a functional sys-
tem, that does not depend on the level of organization of the organism, is pro-
posed. In [13] it is proved that the specified architecture is similar to the architec-
ture of the control system for human machine (automated) systems. At the same
time, the architecture of the control system for the strategy of control parameters
is similar for all five control parameters that are formed in the hierarchical pro-
duction management system.

Proving the similarity of the architecture of functional and organizational
views [15] allows us to proceed to the solution of the similarity problem between
the functional and informational views, as well as organizational and informa-
tional views.

The functions defined in the functional view carry out the transformation of
the information coming into the functional blocks, that is, it is possible to estab-
lish the form and content of the input and output information for each functional
block. However, the functions implementation involves the transformation of in-
formation. This aspect in the functional representation is not disclosed. It can only
identify data sources. Therefore, it is possible to develop a method for modeling
DFD data flows. In the functional representation in the explicit form there are no
sources of information and knowledge. So it is not possible to establish a corre-
spondence between the functional and informational representation.

While considering the architecture of an organizational view, which is simi-
lar to the functional representation architecture, there is another situation. Fig. 1
shows the proposed organizational structure of the enterprise [15]. The structure
of the organizational representation architecture includes the units responsible for
implementing the corresponding functions according to the architecture of the
functional view. It is clear that these divisions are generally sources of data, in-
formation and knowledge. Depending on this, in the architecture of the infor-
mation view of the enterprise activity, it is necessary to provide appropriate data
storage, information and knowledge in the form of the appropriate databases.

In the proposed architecture of the information view of the enterprise activi-
ties, sources of data, information and knowledge have been identified. They are
specialists of the relevant units. On the basis of their knowledge, conceptual mod-
els of the corresponding subject areas are formed. At the same time, the data are
formed into relevant databases using known database management systems.
Knowledge, as a rule, is presented in the form of expert systems. Fig. 2 proposes
the creation of a knowledge base in the form of an automated workstations.
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Fig. 2. Architecture of information ensuring of the enterprise

According to the proposed architecture of the information view, the main con-
sumer of data is “Analytics Department”. In accordance with the architecture of func-
tional representation, based on the theory of functional systems, this department im-
plements the function of ensuring the correspondence of the obtained result and the
established goals. In this department operative decisions are made to adjust the activi-
ty in case of obstacles on the way to achieving the goal of activity.

Fig. 2 shows the architecture of the information view, which corresponds to
the architecture of the organizational structure of the enterprise.

From the foregoing we can make a conclusion that there is a similarity be-
tween the functional and informational views at the data source level.

In an explicit form, the sources of information and knowledge in the functional
view are not identified. Their identification is possible only in organizational view.
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It should be noted that the task of unambiguous definition of the content of
the concepts of “data” and “information” needs separate consideration.

Thus, the problem of establishing unambiguous correspondence (similarity)
of the architectures of the functional, organizational and information views of the
enterprise is solved. This allows you to offer a model architecture for the specified
views for any enterprise.

Conclusions and further researches directions. From the analysis of the
modeling techniques of the enterprise, it follows that at this time there is no single
universal method of modeling the enterprise. And this, in turn, prevents the develop-
ment of a single toolkit for its simulation. This circumstance stems from the original
position of the theory and practice of enterprise modeling and business processes, in
particular form the process approach to the presentation of activities. Since the result
of the process always depends on the management and used resources, it is always
unique. Therefore, the model of any process will always be unique.

Unambiguousness can only be realized if the result of the process will al-
ways be the same, that is, independent of the resources used, external conditions and
control actions.

From the made review of the methods of forming the architectures of views
of the activities of enterprises follows:

1. The architecture of the functional view of the enterprise activity is iso-
morphic for all levels of organization of the enterprise.

2. The architecture of the functional view of the enterprise activity is prima-
ry in relation to the organizational view architecture.

3. The architecture of the functional view of the enterprise is the basis for
the development of a similar organizational architecture to it.

4. The architecture of the organizational view of the enterprise’s activity is
isomorphic for any enterprise, since the architecture of the functional view of that
activity is also isomorphic.

5. The architecture of the organizational view of the enterprise is the basis
for the development of an information view’s architecture similar to it.

6. The architecture of the information view in general should include three lev-
els of representation: the data level; the level of information; the level of knowledge.
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